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PABOYUN IIJIAH CEMUHAPCKHNX U JIABOPATOPHBIX 3AHATHIA
10 IMCHHUIINHE «XUMHSA BHICOKOMOJIEKYJISPHBIX COeINHEHUID)

Tema 3auaTus

Kontposs, CP, KP

Jlabopamopnaa paboma Nel.
Tepmuueckas monumepuzanus. CuHTE3
MOJINCTUPOJIA u
MOJIMMETHJIMETAKpUJIaTa PaJIuKaTbHON
MOJIMMEPU3AIMEN B MacCe.

Hccnenosath BIIUSIHUE YCIIOBHM
MOJIMMEPHU3ALAN Ha CBOMCTBA
nonumepa. Caenarsb BbIBOJBI O BIUSHUU
ucciueayeMoro (Qakropa Ha Mmpolece
MOJY4YE€HUs NOJIMMEPA.

Cemunap 1.
Cunte3 monumepoB. PanukanbpHas u
MOHHAs TTOJIMMEPHU3ALIHIH.

Hanmucatsb p€akiyn  IOJIUMEpPU3AlUU
CTHpPOJIa 151 MCTHJIMCTAKpHJIaTa,
HMHHULIMHUPOBAHHBIC IMCpoOKCNaaMu,

IIPOTOHHBIMH KHCJIOTaMH, IICIIOYHBIMHU

Metayiamu.  Pemmth  3amauM 10

KUHETUKE MTOJIMMEPU3AIIH.
Jlabopamopnaa paboma Ne2. IIpencraButh KUHETHYECKHUE
[Tomumepusanuss B cycrneH3uu. CUHTE3 | ypaBHEHHS, OMNMCHIBAIOLIME IPOLIECC
MOJINCTUPOJIA pajvKaIbHOM | MOMMEpU3auu B CYCIICH3UHU.
NOJINMEPU3AIE B CYCIIEH3UU. OnpenenuTs BIXOJ NOJUMEpA.
Cemunap 2. CpaBHUTH CHOCOOBI IPOBEACHUSA

CriocoObl POBEICHUS TTOJTUMEPHU3AIUH.
Cononumepuzanus.

MMOJIMMEpHU3allhn: B 6JIOKC, B pacTBOpC,
OMYJIbCHUHN U CYCIICH3UH. Pemuts 3aJaduu

1o OTIPEJICTICHUIO cocTaBa
COTIOJIUMEPOB.

Jlabopamopnas paboma Ne3. CuHTE3upoOBaTh MOJIUCTUPOJT B

[Torumepu3zaius B paCTBOpUTEIIC. pactBoputene. Craenmatb BBIBOJBI 00

0COOEHHOCTSIX mporecca. Onpenenurthb

BBIXOJL M  MOJIEKYJSIDHYIO  Maccy
OJIUMEpA.

Cemunap 3. N310KUTh OCHOBHBIE MOMEHTBI TEOPHUU

Cunres MOJINMEPOB metonioM | Kaposepca. BbiBectu ypaBHeHue s

HOJIMKOHICHCALIUH. pacueta MOJIEKYJISIPHOM Macchbl
NOJIMKOH/ICHCALMOHHBIX  MOJUMEPOB.
OOBSACHUTP MEXaHU3M PaBHOBECHOU
IIOJINKOHICHCALINH.

Jlabopamopnaa paboma Ned. IIpoBecT CUHTE3 pPE30JbLHOW CMOJIBI.

Cunres MOJINMEPOB MetogoM | M3yunts  MexaHu3M  oOpa3oBaHHs

MOJINKOH/ICHCALINH. MOJINMeEpA. Onucatp XUMU3M
OTBEPKJEHUS Pe30Jia.

Cemunap 4. Hanncatp peakuuu TUAPOIUTUYECKOU

OcHOBHBIE OTJINYMS | TOJTUKOHCHC AU KarpoJiakTama,

NOJMKOHACHCALMOHHBIX IPOLIECCOB OT | PEaKIUU CUHTE3a HOJIUATUIICH-

OJIMMEPHU3ALMOHHBIX. Cunres | Tepedranara.  PemuTs  3amaun 1o




MTOJTMAMHUJIOB U TTOJIUA(HUPOB.

ypaBHeHusiM Kaposzepca u Kopiaka.

Jlabopamopnas paooma Ne5.
XUMHUYECKHM  METOJ  ONpEACIICHUs
MOJIEKYJISIPHBIX Macc MOJIMMEPOB.

OcBoUTH AHWJINHOBBIN METO/I
onpenesieHus: KapOOKCWIBHBIX TPYII U
paccunTaTh CPEIHIOK MOJIEKYJISPHYIO
MacCy NOJHATUIICHTepedTaIaTa.

Cemunap 3.
CriocoObl ompeeneHus: MOJIEKYJISPHBIX
Macc MOJMMEPOB.

N310XUThH OCHOBHBIE METO/IbI
OTIpeICIICHUS CpEIIHEYUCIOBOU u
CPEIHEBECOBOM  MOJIEKYJIAPHBIX Mace
MOJIMMEPOB.

Jlabopamopnasa paboma Ne6. N3meputhb BA3KOCTb pacTBOpPOB

Bucko3umerpuyeckuit cnoco0 | NoJUMEPOB 151 BBIYUCIIUTH

ONPENENICHUs] MOJIEKYJISIPHOM  MAacChl | MOJIEKYJISIPHYIO MaccCy IIOJMMEPOB IIO

ITOJIMMEPOB. pe3yapTaram AKCIIEPUMEHTA B
COOTBETCTBMM C ypaBHEHHEM Mapka -
XayBHUHKA.

Cemunap 6. W3noxuTe  TEOpHO  pa30aBIEHHBIX

PactBOpBI ONMMMEPOB.

pacTBOpPOB NOJUMEPOB. PemnTh 3anaun
C WCIOJIb30BaHMEM YypaBHeHUs Mapka-
Kyna-XayBunka. CrenaTb BBIBOIBI U3
ypaBHeHust @nopu - XarruHca. Pemnrs
3a71a4u c VICTIOJIb30BAHUEM
KJIACCUYECKOW TEOPUU PACTBOPOB.

Cemunap 7.
XUMUYECKHE IPEeBpaIeHUs MOJIUMEPOB.

Hamnmcatp ypaBHEHHS,
WJUTIOCTPUPYIOIIUE
MOJIMMEPAHAJIOTUYHbBIE  ITPEBPALLCHUS
IIOJINMEPOB. [IpuBecTn IPUMEPBI
IPUBUTOM U OJOKCONOJIUMEPU3ALIIH.

Jlabopamopnasa paboma Ne7.
N nentudukaims noJimMepos.

IIpoBectun Ka4eCTBEHHBIN aHaIU3
MOJIUMEPOB C IENIbI0 WICHTU(UKAIUY.
IIpoBepuTh MNOBEAECHHUE MOJIUMEPOB B

IJIAMEHU ra3zoBou TOPEJIKU,
B3aUMOJECHUCTBUSA MTOJIMMEPOB c
HIEJIOYHBIM  PacTBOPOM dbykcuHa,

peakiuio [lItopxa-MopaBckoro.

Jlabopamopnas paooma Ne§.

[IpoBecTn MAEHTUGUKAIIMIO TOTUMEPOB

KauecTBeHHBIN aHAIN3 IMOJINMCPOB. 110 MpoaAyKTaM IMUPOJIN3a )51 I10
PaCcTBOPUMOCTHU B OPraHUYICCKUX
PaCcTBOPHUTCIIAX.

Cemunap 8.
AHAIATHYECKUA KOHTPOJIb ITOJTUMEPOB.

N310XuTh METOABl KAaYECTBEHHOTO H
KOJIMYECTBEHHOTO aHAIN3a MOJIUMEPOB:
(UBUKO-XUMHYECKHE CBOMCTBA,
PacTBOPUMOCTD, dJIEMEHTAPHBIA aHAJIH3,
(YHKIIMOHAIBHBIN aHAJIHU3.




IHNPAKTUKYM

JIABOPATOPHAS PABOTA Nel
M3yyeHne KHHETHKH NMOJTMMEPHU3alliM CTHPOJIAa B Macce

IEJIb PABOTbI

1. OmnpeneneHue CKOPOCTH MOJMMEpHU3ALMM CTUPOJIA IO H3MEHEHHIO 110
W3MEHEHMIO TI0Ka3aTeNsl IPEIOMIICHUS PEaKIINOHHON CMECH.
2. Onpenenenue NopsaKka peakiuy NoJuMEpU3aluy 10 HHULIUATOPY .

PeakTuBbI
Crupon neperHanHbIi

[lepexuch GeH30MIa UM TUHUTPUIT a30-OUC-U30MACTITHON KUCIOTHI
[eTponeitnsit 3¢gup

OobopynoBanue
[TpoGupku c Tepmocrar na 70°C......... 1 mr.
NpUILTH(OBAHHBIMU YacoBble cTEKNA ............. 3 IIT.
npoOKaMu Ha 20-25 3 wr. Crakanbl emk. 100 cM’...... 3 miT.

[ ST

Metoguka pa6orbl. B Tpu npobupku ¢ npunuindoBaHHBIMU TPOOKaMU
MOMENIAT Mo 15 M pacTBOpa mepekucu OeH3ouma (AMHUTPHIIA a30-OMC-M30MaCsTHOM
KHCJIOTBI) B CTHUpOJiE KOHIeHTpanuei coorBerctBeHHO 0,2; 0,5 m 1% ot macch
MOHOMEDA.

[TpoOupku mpomyBarOT a30TOM B TE€YEHHE 5 MUH W MOMENIAIOT B TEPMOCTAT C
temneparypoii 70°C. UYepe3 10 MuMH mocjie Hadana TEPMOCTATHPOBAHUS M3 KaXIOM
MPOOUPKU CTEKJIIHHOM MMaJlOYKOW Ha YacoBOE CTEKJIO OTOMPAIOT HECKOJBbKO Karelb
MOHOMEpa ISl ONpEACNICHUsl ToKa3arens mpeinomieHus #,. llome3ysce Tadm. 1.1,
OTIPEICINIAIOT TTyOMHY MPEBPAIICHUs CTUPOJIA B TIOJMCTUPOI B JAHHBI MOMEHT BPEMEHHU.

Tabmuma 1.1. 3aBUCHMOCTB 7, OT CTeNeHH NMPeBpPalIeHus CTHPOJIA B MOJUCTHPOJT

Crenenn ITokazare | CrereHb ITokazare | CrereHb IMokazaren | CremneHn IToka3zare

MpeBpaimeH | Jib MpeBpameHus | Jib MpeBpaIeHu | b mpeBpamieH | Jib

WS CTHPONa, | mpenomiie | ctupoina, % mpeyoMiie | S CTHUPOJA, | MPETOMIICH | WS CTHPOJA, | IpEIoMiIe

% HUS HUS % usl % HUS
0 1,5420 11 1,5475 21 1,5518 31 1,5548
2 1,5429 12 1,5482 22 1,5520 32 1,5552
3 1,5435 13 1,5488 23 1,5523 33 1,5556
4 1,5441 14 1,5492 24 1,5525 34 1,5563
5 1,5446 15 1,5495 25 1,5528 35 1,5568
6 1,5451 16 1,5500 26 1,5531 36 1,5574
7 1,5455 17 1,5504 27 1,5534 37 1,5577
8 1,5461 18 1,5508 28 1,5537 38 1,5581
9 1,5465 19 1,5511 29 1,5540 39 1,5584
10 1,5468 20 1,5515 30 1,5543 40 1,5589




Meron onpenencHuss CKOPOCTH IOJHMMEPU3ALMHM CTHPOJIA II0 W3MEHEHHIO
ITOKa3aTeNsl IPEJIOMIICHNs OCHOBAaH HA TOM, YTO YHCTBI MOHOMED U pacTBOP MOJIMMEpPA B
MOHOMEpE UMEIOT pasHble 71, . Clle0BaTEeNIbHO, U3MEPSs 1, BO BPEMEHH, MOXKHO CYJIUTh
O CTENEHU MpEeBpallleHUus] MOHOMEpa B IOJUMED, T.€. O IIIyOMHE peakiuu Ha TOH WM
MHOM cTaauu mporecca.

JIis KaX/10M KOHUEHTPALMY MHULIMATOPA NPU JaHHOW TeMIlepaType OTOMparoT He
MeHee ATy mpod. Bpewmsi, dyepe3 KOTOpoe OmMpeAemsioT BBIXOJ MOJIHMEpa, 3aBHUCHT OT
CKOPOCTH TMOJMMEpPU3alM MOHOMEpa; OHO BBIOMPAETCS C TaKUM pPacyeToM, YTOObI
CTEIeHb IPEeBpallleHUs] MOHOMEpa B MOcIieHeH mpode He npesbimana 15%.

[TosryyeHHble 1aHHbIE BHOCST B Ta0d. 1.2.

Tabauua 1.2.
3arpyska, T KonnenTparus Bpems n, cMecu Beixon nonumepa
MOHOMEpa | HHUIMATOp | HMHULUATOPA, % OT MOJIMMEPHU3alH, r %

MacCCbl MOHOMEpaA MUH.

[lo pesynpratam Tabn. 1.2. @i KaXkIoW KOHUEHTPALMK WHUIMATOPA CTPOAT
rpaduK B KOOpJAUHATAX BpEeMs MOTMMEpHU3any (B MUH) — BBIXOJ noaumepa (B %). 3areMm
M0 KOHBEPCHUU MOHOMEpA 32 ONpEJIeNIEHHBI OTPE30K BPEMEHH PACCUMTHIBAIOT CKOPOCTh
nonuMepu3anuu V [B Moib/(1 ¢)] mo ¢popmyie

xp 01000

M. 0600100

TJIe X — BBIXOJI TOJIMMepa 3a Bpemst [, %; P - mrorHOCT MOHOMEpa, I/cM’; M — Macca 1 Mo MOHOMEpa, T/MOJIb;

T - Bpems nomumepusamuu, mun.; X0 1000 - Bexon momumepa nmpu momumepasamuu 1 1 MoHOMEpA.

KoHuenTpanuio nHunuaropa (B MOJIb/J1) HaXoasT mo Gopmyie
211000

Fy M,
rjie g — HaBeCKa MHUIMATOP, T M 4 - MOJIEKyIIsIpHAs Macca MHUIMaTopa; V — o0beM 3arpy3ku (15 mi).

3areM HaxXOAT Jorapu@mbl CKOPOCTEN MONMMEPU3ALUU U KOHLIEHTPALIUYA HHUIIUATOPA.
PesynbTathl pacueToB BHOCAT B Ta0m. 1.3.

Tabauua 1.3.
KonuenTpanus Bpewms Brixon CxopocTb g[V] Ign
MHHUIIMATOpa MOJIMMEPHU3aliH, nonaumepa, % HOJUMEpH3allty,
% MOJIB/JT MUH moup/( 1 0C)
[Io monmyueHHBIM MJaHHBIM CTPOAT rpaduk B KoopauHartax Ig[] — Ig V.

BrruucasroT TaHreHe yria HakJIoHa tg O moJy4YeHHOM NPSAMOM, KOTOPBIN YMCIEHHO PABEH
MOPSIAKY PEAKLINN 110 UHULIHATOPY.

Kak cnenyer u3 ypaBHEHUs, CKOPOCTb PEAKLIUHU:

v = RIH]
lgv = IgR+ 0,51g[H]

rae [M] — KoHIeHTpanus HHAIHATOPA.

Ecnu tanrenc yrna nHakimona npsimoit 1g U = f1g[W1]) paBen i 6au3ok k 0,5, To,
3HAYUT, YTO 3aKOH COOIIOAAETCS.

3aganue. 1. BeicaquTh U BBICYIIUTH MOJIUMEPHI U3 BCEX TPEX MPOOUPOK.

2. IIpoBecTH BUCKO3UMETPUYECKHE U3MEPEHUSI.




JIABOPATOPHAS PABOTA Ne2
Bunsinue nmpupoabl PACTBOPHUTENA HA MOJIEKYJISIPHYI0 MacCy
NOJMMeTHIMEeTaKpHJIaTa

HEJIb PABOTBI

1. IIpoBeneHre MoMMepU3allUY B Pa3IMYHbIX PACTBOPUTENSIX.
2. OmnpeneneHue MOJEKYJISAPHOM MacChl TOJMMEPOB BUCKO3UMETPUUYECKUM
METO/IOM.

PeakTuBbI

Mertnnmerakpuiiart XIIOPUCTBIA METHIICH
[Tepekuce 6eH3z0MIa benszoun
Jlnokcan [eTponeitasit a3¢up
A1ieToH

Oo6opynoBanue
Kon0b1 kpyriogoHssle. . .... 4 . TepmocTar .........cooeeee | .
XOonoAUIbHUKH Bucko3zumerp................ 1 wr.
IaPUKOBBIE 4 . CexyHIOMED........vunnn.... 1 wr.
............................ I wr.
Crakan emk. 100cM’.......... 4 1.

dapdopoBbIe YALIKH. . ......

B crakane emkocteio 100 cm® pactsopsior 0,4 r mepekucu Oensomna B 40 T
MeTHJIMeTaKpuiaTa. B deTsipe KpyriogoHHbIe K00kl noMemiaoT no 10 r moHomepa u
mo 40 r pactBopuTens (IMOKCaH, alleTOH, XJOPUCTBHIA MeTujeH, Oensoi). KomObr
COENUHSAIOT ¢ OOpaTHBIMH XOJOAWILHUKAMU M MoMmemarT B tepmoctar mpu 70°C.
Peakuuio BegyT B TeueHue 3 4. [lo OkOHUaHMM peakuu KOJObI OXJAXKIAIOT U
00aBIAIOT OCAAUTENb - METPOJCHHBIN 3PP (IpU OCAXKIECHUH U3 OEH30J1a U XJIOPUCTOTO
METWJIeHa) WU BOAy (NPU OCAXKIEHUU W3 JMOKCAaHA M aleToHa). Bce pabomuvl
npogooums noo mseou! llomydyeHHblE MONKMMEpPH! BBINAAIOT B OCAAO0K. MaTOUHBIN
pacTBOp CIIMBAIOT, a MOJUMEPHl KOJMYECTBEHHO MEPEHOCAT B (apdopoBbie HaIKU U
cymiaT J0 NOCTOSIHHOW MAacChI.

Bucko3umerpruyeckue u3MepeHus: MpoBOAAT B pacTBOpe XJopodopma. 3HaueHUs
MOJIEKYJIIPHON MacChl MOJMMepa ONpeelisiioT mo ¢opmyste [1]= RM* . 3uauenus R, u

0 nyist MOJMMETHIMETAaKpHIaTa B Xopodopme paBusl - R, 010* = 0,63;0 = 0,8

3apanue. 1. OnpenenuTs BbIXO MOJIMMEPA BO BCEX YETHIPEX OIBITAaX.
2. IlpoBecTu BHCKO3MMETPUYECKHE H3MEPEHHUS] BCEX 00pPa3llOB; OMpEeIUTh 3HAUCHUE

[n].



JIABOPATOPHAS PABOTA Ne3
Omnpenenenue KOHCTAHThI AUCCOLUALUH MTOJUMEPHONH KUCJIOTHI METOA0M
NMOTEHIMOMETPUYECKOI0 TUTPOBAHMSH

HEJIb PABOTBI

1. IlocTpoeHne KpUBOM IMOTEHUIHOMETPUYECKOTO TUTPOBAHUS IOJIUAKPUIOBOMN

KHCJIOTBI.

2. [Moctpoenue rpaduka 3aBucumoctu pK=f(), onpenenenne pKy,, MOTUKUCIOTHI.

[TonnakpunoBast KMCIIOTA,

0,03%- HbIi1 pacTBOp

JlaMIIOBBIT  TTOTEHLMOMETD
JIITY-01 co cTexkiIsiHHBIM U
KaJIOMEJIbHBIM 3JIEKTPOJIOM

Mertoauka pa0oTBbI.

PeakTussbl

Enxuit Hatp, 0,1 H. pacTBOp

OobopynoBanue

MaraurtHasg Mermainka
Mukpo6ropetka Ha 10 M
Crakau emk. 100 M

B crakan mnamuBaror 20 wmin  0,03%-HOro pacrtBopa
MIOJINAKPUIIOBOW KHUCIIOTHI, YCTAaHABIMBAIOT €0 HA MArHUTHYIO MeIanky ¥ Tutpyrot 0,1
H. pactBopoM NaOH. PactBop mienoun npubasisitor o 2 — 3 kamiu, Ho He 6omee 0,5 mi,
BBDKHMIAIOT 1 MUH, 4TOOBI YCTAaHOBUJIOCH PABHOBECHE, U 3AMEPSIOT MOKa3aHUs mpudopa.

Pe3ynbrarel BHOCAT B Tabmuiyy 1.

Tabmnma 1
Ne ipo6sI O6bem pH o 1-a a a a
CaOH. oo 1-a e pH -l
NaOH, mn
a
[To nanubiM Tabn. 1 crposaTt rpadguk 3aBucumoctd pH - Ig—— or O H

1-a

OIpCACIAIOT XapaKTCPUCTUICCKYIO KOHCTAHTY AUCCOIHAIINN HOHHaKpHHOBOfI KHCJIOThI

PKap.

JIABOPATOPHAS PABOTA Ne4
HHonumepusanus B macce (0/10Ke)

6




1.1. Ilens pabomur:

HccnenoBanve BIMSHHS YCIOBUM TMOJMMEPHU3AIMM HA CBOMCTBA MOJIMUCTUPOJIA,
MOJMMETUIMETAKPUiIaTa, MOJy4aeMOro TEPMUYECKON paJuKaIbHON MOJIMMEpU3ALUE B
Mmacce.

1.2. Iloozomoeka K pabome:

I. W3yuuTh 3aKOHOMEpPHOCTH pPAIUKAIBHOW MOJMMEpPU3ALUN MO KOHCIEKTY
JIEKUMWA U peKOMEHI0BAaHHOM JIUTEpATypeE.

2. B pabGoueit TeTpaau npeacTaBUTh:

a) CXeMbI peakluii OTAENbHBIX CTAANN MOTUMEpPU3ALIIH;

0) KHUHETUYECKHE YPABHEHMU S, OMKUCHIBAIOLIME MTPOIIECC MOJMMEpPHU3AIlUU B Macce.

3. Hanmcate ypaBHEHHE TMOJUMEpHU3AIMU CTUPOJIA, METHJIMETaKpuiaTa B
npucyTcTBUU nepekucu 6ensouna (I11b).

4. TToaroTOBUTH ¥ 3aMOTHUTH TAOTUIIBI TSI 3aITUCH PE3YJIbTaTOB.

1.3. Pabouee 3a0anue:

1. IlpoBecTu monMMepU3aIMIO CTUPOJIA, METHIMETAKPUIIATA B YCIOBUSIX OJIHOTO
U3 CIIEIYIOIUX BAPHAHTOB!

a) temmeparypa 60, 70 u 80°C; kommuectBo IIb 0,5% wmacc. (ot MoHOMEpa);
MPOJIOJIKUTENBHOCTD 3 yaca;

6) Temneparypa 80°C; xomuuectBo maHNEaropa I1b 0,1%; 0,3%; 0,5% u 0,7%
Macc. (0T MOHOMEPA); MPOJIOJKUTENBHOCTD 3 yaca;

B) temmeparypa 80°C; xomuuectBo muuinmartopa IIb 0,3% u 0,5% wmacc. (ot
MOHOMEpA); MPOAOIKUTEIBLHOCTD 2 WK 3 yaca;

r) temneparypa 90°C; kommuectBo ununmaropa IIb 0,1%; 0,5% wmacc. (ot
MOHOMEpA); NPOAOLKUTENBHOCTD 1, 2 1 3 yaca.

2. B kax 01 aMItyJie OnpeeanTh:

a) BBIXOJI osiuMepa (B T U %);

0) ckopocTh nosmmMepu3anuu (B %o/gac wim %/MUH, B MOJIb/J[deK).

3. IlomydyeHHble pe3ynbTaTbl CBECTH B TaONMIly U MOCTPOUTH TIpaduku
3aBHCHMOCTH CKOPOCTH MOJUMEPHU3ALIUHU OT UCCIeayeMoro (hakropa.

4. Cpenatb BBIBOJBI O BIUSHUHM HCCIeIyeMoro (akropa Ha Tpolecc
MOJINMEPHU3aLlud MOHOMEpA.

1.4. Peaxmuewvl u npuodopwi:

PeakTUBbI
Crupon 9-10T;
Metunmerakpunat 9-10;
[Tepexuce 6eH3oma (Mo 3a/1aHUIO);
Tonyon 80-100 mut;
DrtaHou (TUIPOTU3HBIN) UITU
NeTpoNeHHBIN Ahup 400-600 mn
IIpuodopsl

AMIyJibl;
MuxkpoOropeTka eMKOCTbIO 5 MT;



Koa051 KoHnYeckne eMKOCThIO 50 Mi;
KanenpHas BOpoHKa;

CrakaHbl eMKOCTBIO 250 M
Boponxka;

Yawku [Tetpu

1.5. Memoouueckue pekomenoayuu no GvlNOJIHEHUIO IKCHEPUMEHMATbHOU
yacmu

B ueTsipe aMITyIibl 3arpyKaroT yKazaHHOE B 3aJJaHUU KOJIMYECTBO MHUIIMATOPA U
no 2 r crupoyia. AMITyJlbl 3aKpbIBalOT KOPKOBbIMU mpoOkamu. Ilocnme pactBopenus
WHULIMATOpPA AaMIlyjbl [OMEIIAIT B TEPMOCTAT C 3aJaHHOM TeMmmepaTypoil u
BbIIEPKUBAIOT HeoOxoaumoe Bpems. [lo OKOHYaHMM TOJMMEpPHU3alMU OXJIAKIAIOT
aMIyJibl, TOJMMEDP PACTBOPSIIOT B apOMAaTHYECKOM HIIM XJIOPHUPOBAHHOM YTIEBOAOPO/IE,
OCXKIAIOT B CITUPT WJIU TIETPOJICHHBIN 3QUp, TPOBEPSIS TMOJHOTY OCAXKICHUS.

[Tonrumep NpPOMBIBAIOT  oOcaauTeneM, OTQUIBTPOBBIBAIOT W CyIIaT B
MpeABApUTEIbHO B3BEIICHHBIX yYamkax Ilerpm cHawanma Ha BO3QyXe, a 3areM B
tepmocTtate mipu 60-70°C unu B Bakyym-mkady mpu 30-40°C 10 TOCTOSHHONM MacCHhl.

1.6. @opma 3anucu pezyibmamos

3azpy3ka Brixon CkopocTb
M B nojauMepa | TMOJMMEpPHHU3ALHNU
No OHOMED HULHATOP | T | Bpey,
OTIbITA 5 =| °C q
2| 2 of 2 o %/4ac
=l ¢l E| ~| | = r Yo | o Mob/1ld
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JIABOPATOPHASI PABOTA Ne §
IHHommmepusanus B CycneH3uu




1.1. Illenv pabomewr:
HccrnenoBanne BIMSHUS — YCJIOBMM — TIOJIMIMEPHM3AIA  HAa  CBOWCTBA  IOJIMMEpA,
MOJTy4aeMOro paMKaIbHOM MOTMMEpU3aIIied B CYCIICH3UH.

1.2. Iloozomoexa k pabome:
1. H3yuurs 3aKOHOMEPHOCTH pasuKaIbHON IIOJIMMEPU3aLIIU o

PEKOMEHI0BAHHOM JINTEPATyPE U KOHCIIEKTY JICKIIHM.

2. B paloueii TeTpaam npeacTaBUTh:

a) CXEMbl peaKlyil OTJEIbHBIX CTAANH NOIUMEPHU3ALIUM;

0) KUHETMYECKUE YpaBHEHUS, ONUCHIBAIOLUIME NPOLECC MOJUMEpU3alud B
CyCIIEH3MU (3aBUCHMMOCTb CKOPOCTH MOJMMEpPHU3ALMM W MOJIEKYJSIPHOM Macchl OT
TEMIIEPATYPbl IPOBEACHUS PEAKIIMH, OT BPEMEHU CUHTE3a, OT KOHIIEHTPALlMU UHUIMATOPA).

3. Hammcare ypaBHEHME TOJIMMEpU3allMM  CTUPOJA, METWIMETAKpWiIara B
NPHUCYTCTBUU NEPEKUCH Jlaypuiia U AMHUTPUIA a30-OMC-U30MACIISTHOM KUCIIOTHI B KauecTBE
MHULIAATOPA.

4.  TloarotoBUTH U 3aMOIHUTH TAOIUIIBI YIS 3aIIUCH PE3YIIbTATOB.

1.3. Pabouee 3a0anue:

1. IIpoBectu nonmmepu3aluio CTUPOIIa, METHIIMETAKpUIIaTa Mo OTHOM 13 peLenTyp,
MIPUBE/ICHHBIX B TAOJHUIIE, TPU cleaytomieM peskume: 85-90°C -24., 98-100°C -1 u.

2. Onpenemuts BbIxoa nomumMepa (B T 1 %).

3. Pe3ynbTarhl ONBITOB CBECTH B TAONHILY.

1.4. IIpubopwvt u peakmueoi:

PeakTuBEbL [TpuGopsr:

Crupon, METHWIMETaKprIaT [Tpubop a5t CycrieH3nOHHON
(cBexxenepernanseie) - 20-40 mut; nonumepusatu (puc. 1.);
JTUCTWLIMPOBaHHAs Boja - 40 M, BO/IsIHas OaHs;

niepexuch naypuia wim JJAK - kosba byHzeHa;

B COOTBETCTBUM C PELIENITYPOIL;

CTaOMIHM3aTOop - B COOTBETCTBHUU BOpoHKa broxHepa;

C PELIENTYPON;

YalKa HeTpI/I NI 9aCOBOE€ CTCKIIO

Tabmma 2
dopma 3anUCH Pe3yabTATOB
No 3arpyska Bpe-
CTa0WIN3a- M, Brixon
MOHOMEp | HMHHIHATOP BOJIa TOp Té o | yac. oJImMepa
. Bec. | Bec. |% ot | Bec. [ % ot | Bec. | % ot . o
q, 9, |mon. | 4. |mom | u. MOH. 0




Puc.1 [Ipubop my1s CycieH3MOHHON MOTMMEPHU3ALUH
1 - kpyrnogonHas 3*-ropias Koida
2 - MelIaJika ¢ MPUBOJIOM U THAPO3aTBOPOM
3 — 0OpaTHBIN XOJOAMIBHUK

1.5. Memoouueckue pexomenoauuu noO 6bINOTHEHUIO IKCNEPUMEHMAILHOU

yacmu

B crakane (uim npobupke) pactBopsitor 0,34 T momuBuHWIOBOrO cnvpra B 60r
JMCTUTMPOBAHHOW BOIbI I HarpeBanuu Ao 60°C.

BonHbli  pacTBOp MOJMBUHWIOBOIO CIMPTA, OXJIAKICHHBIM 10 KOMHATHOM
TEMIlEpaTypbl, 3aIMBalOT B 2*-3*-ropiyr0 KomOy eMkocThio 250 M, CHaOXEHHYIO
MEIIAIKOW U 0OPAaTHBIM XOJIOJMIBHUKOM.

3aTeM OTIENbHO B MOHOMEPE PACTBOPSIOT HMHHULMATOP: NEPEKUCH Jaypuiia WM
JMHUTPUIT a30-OMC-M30MacisTHOM KHCIOTHL. [locie momHOro pacTBOpeHUs WHHUIIMATOPA
CTHPOJI BBIJIMBAIOT B KOJIOY.

Bxurogaror Memanky, mycKatoT BOIY B XOJIOAWIBHUK U OITYCKAIOT KOJIOY B BOJSIHYIO
Oanto. [Ipy MHTEHCUBHOM INEpeMENIMBaHNKN TOIHUMAIOT Temriepatypy 10 80°C u mpoBoIsT
TIOJIMMEPH3ALHIO TI0 33/IaHHOMY PEKUMY.

CKOpOCTh MELIATKU PEeryjupyroT TaK, YTOObI CTHPON pa3OMBAJICS HAa OT/ACIbHBIC
IapuKy  (TpaHysbl) HEOONBIIONW BEIMYMHBI, HE COCAUHSSACH B OOIIyI0 Maccy.
VYCTaHOBIIEHHYI0O B Hauajie Tpolecca MOCTOSIHHYIO CKOPOCTb MEUIAJIKH HEOOXOIMMO
NOJICPKMBAaTh B TEYEHHE BCEro IIPOLecca IMOJMMEPHU3ALUM, HE JIOIYCKas OCTAHOBKU
MEMIAIKA BO M30€KAaHWE CIWMAHUS I[IAPUKOB M 00pa3oBaHHs Oec(hOpMEHHOro KOMKa
noJiuMepa

B Gane pexkomeHzIyeTcss MOIAEPKUBAaTh 3aJaHHYIO TEMIIEpaTypy, HE JOIycKas
neperpesa

KoHTponeM OKOHYaHUSI pEAKUMM MOMXKET CIY)KUTh OIyCKaHHE LIAPUKOB
MOJIMCTUPOIIA HA JTHO KOJIOBI BCIEACTBUE YBEIWYEHHS UX TUIOTHOCTH MPH KPaTKOBPEMEHHON
OCTaHOBKE MEILIAJIKH.

["'0TOBBII1 IPOAYKT OTHUIBTPOBBIBAIOT, IPOMBIBAIOT, IPOCYIIMBAIOT U B3BEIINBAIOT.

[TpoMBIBKY OCYIIECTBISIFOT ~AWCTWLIMPOBAHHOM BOJAOM, WCIOJNB3YS BOPOHKY
broxuepa u konby Bbynzena IIpoMmbIThie rpaHysbl MEPEeHOCST BO B3BElIEHHYIO Yarky
[etpu u cymart npu 50°C B TepMocTaTe WM CYIIMIBHOM HIKaQy.
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Tabrmma 1
PeunentypbI 17151 HOJTyYeHHsI TIOJIMCTHPOJIA B CYCIIEH3UH (B BEC. I)

KoMnoHeHThI II{OMep peuemy;m
Crupon 10 10
Bona quctunnupoBanHas 60 25
IIepekuch naypuna 0,5 -
[TonmuBUHUIIOBBIN CIUPT 0,34 0,5
JyHUTpUI a30-0UC-N30MaCIISTHON KUCIIOTHI - 0,1

JIABOPATOPHAS PABOTA Ne6
IMosmmMepu3anms CTUPOJIAa B pacTBOpe

Ilenv pabomei: cuHTE3 MOJIMCTUPOJA B YCIOBHMSIX PACTBOPHOM MOJIMMEPHU3ALINH,
OIpeieJIeHHe BbIX0/1a IoJIruMepa (KOHBEPCUY MOHOMEPA), XapaKTePUCTUYECKON BA3ZKOCTU
€ro pacTBOpa, CPEAHEN MOJIEKYJIIPHOM MACChl M CTEIIEHU MTOJIMMEPU3ALINH.

Peaxkmuewvi:
Crupon (ds* = 0,906) 5,0r
Nuunmartop (a3011un300y THPOHUTPHI) 0,3r
N3onponuaoBsli (3TUIOBBIN) CIIUPT 50 cm’
Ilpuoopor:

[Tpo6upka (100-150 cm’), oOpaTHBI XOJOAMIBHHMK, OaHs BOJAHAsA, KojibOa ByH3eHa,
BopoHKa broxnepa, Buckozumerp OctBanbna - IIMHKeBHYa, BOpPOHKA, LMJIMHIPHI
MEpHbIE, MUIETKH, CTaKaHYMKH, OIOKCHI, IIKad CymMIbHBIN, (QUIBTPBI, CEKyHAOMED,
BECHI AHAJIUTUYECKUE.

B peaktop ¢ o0OpaTHBIM XOJOAWIBHUKOM, IIOMEIIEHHBIH B BOJSHYIO OaHIo,
3arpy’aroT 5 T' IIEPErHaHHOro, HE COJEpIKaIlero UHruouropa crupona, 50 cM’ crmpra
(u30ompoNMIIOBOTO WKW 3THIOBOr0). B arToit cmecu pactBopsitor 0,3 T mHUIMATOpA.
CopnepxuMoe peakTopa HarpeBaroT U NpHU CJa0OM KUIEHUM BBIIEPKUBAIOT B TECUYEHUE
2,5-3,0 vacoB. Yepe3 30-40 MUHYT Mociie Hayajga HarpeBaHUs W3 pacTBOpPa HAYMHAET
BBINAJATh Oenblil ocanok noiaumepa. llocne oximaxaeHus peakTopa MOJUMEP OTACISAIOT
JeKaHTalKel, MPOMBIBAIOT YHUCTHIM CHOUPTOM M CyIIaT Ha BO3AyXe. BpICylIeHHBIN
MOJIUMEP B3BELIMBAIOT M PACCUMTHIBAIOT BBIXOJA MOJUCTHpoONA. Mg, ONpenessor
BHUCKO3UMETPUIECKIM METOJIOM.
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JIABOPATOPHAS PABOTA Ne7
[MoaukonaeHcauus genoia ¢ ajabaeruaammu

1.1. Ilenv pabomoi:
[IpakTrueckoe w3ydeHHWE TMpolecca HEPaBHOBECHOW MOJUKOHICHCAIH
(denona u popManbpaeruaa U CBOMCTB MOTYYaEMbIX TPOTYKTOB.

1.2. Iloozomoeka Kk pabome:
1. M3yunth wMexaHW3M O0O0pa30BaHUS PE30JILHOTO TMOJIMMEpa, pOJIb
MOJISIPHOTO COOTHOIIICHUSI MOHOMEPOB.
2. B paOoueii TeTpanu NpeaCcTaBUTh:
a) CyMMapHO€ ypaBHEHHE CHHTE3a PE30JIBHOT0 OJIMMEpa;
0) XMMHU3M OTBEPKJICHUSI pe30Jia.

Obpajosaine nonaMeYRICHPEN0IOB NPOCTPAECTBEHHOIO CTPOCHUSA

1 cTapes;
OH o OH H OH
+CHO n36errox hopMamLaerHaa CH; CH,OH
H, s menourolt cpene o
- CH,0H CH,O0H CH,0H
' OH OH
Ir CH,OH
CH,—
: ' L n I
2 cTanny

b,
CH OH
<:]70H:"' ‘@’ CHQL - r&c}k‘& cm,—éfca,-
peaaa : | - &
: - . r-E?LCﬂ;—

oR
peun

1.3. Paoouee 3a0anue:

1. IIpoBectu nonmukoHAeHCaIMIO (peHona ¢ popMabIeruaoM Ipyu TeMIiepaType
90°C.

2. OnpenenuTth JUHEHHOCTHh CTPOCHUS IMOJIUMEpA.

3.  Iloay4uTh pe3ur.
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JJABOPATOPHAS PABOTA Ne8
Onpenesienue MOJIEKYJIAPHONA MACCHI IOJIUMEPOB XHMHUYECKUM METOAOM

Peaxmuguor:
AHUIMH (X.4.), CBeXKENEepPErHaHHbIi Ipu pocT. 15 MM pT.CT.;
Enxuit Hatp (X.4.), 0,05 H pacTBOp B 95%-M 3THIIOBOM CIIUPTE;
®enondraneun 0,1%-# ciupToBOIi pacTBOD:;
XnopohopM neperHaHHbBIN.

Xo0 onpedenenus:

Hagecky 0,25 wnm 0,5 T U3MEIBYEHHOTO MOJMMEpPa WM BOJIOKHA (OTPE3KU
JUIMHOW OKOJIO 2 CM) pacTBOPSIOT COOTBETCTBEHHO B 25 u 50 M aHMIMHA,
CBEXKETIEPETHAHHOTO Ha METAUIMYecCKOr wuinu wmacisaHoit Oanme mpu 120-140°C. B
3aBUCHMOCTH OT CTENEHUM U3MENbYEHUS W MOJIEKYJSIPHOM Macchl IOJuUMeEpa
MIPOJOJIKUTEIBHOCTh pacTBOpeHus coctaisieT 20-30 MuH.

[Momyyennsiii pactBop oxnaxmaroT 10 70-75°C W CMEmMBAIOT C pPaBHBIM
oobemom CHCl;. 3arem pactBop omarh oxjaxaaioT g0 20°C u turpyror 0,05 H
ciupToBBIM pacTBopoM NaOH B mpucyTtctBun denondranenna. [lapamiensHo B Tex xe
YCHOBHUSX MPOBOJAT «XOJIOCTOM» ONBIT. [Ipn 3TOM TUTp IIENOYM YCTAHABIMBAIOT I10
OEH30IHOM KUCTIOTE.

Pacuem:
KomuuectBo kapOokcwiabHbIX rpynn A (B r-3kB. 10°) BBUMCIAIOT 110
YpaBHEHHUIO:

~(a- b)00,050K
~10000g

rne a — oowsem 0,05 H cIMPTOBOrO pacTBOpa IIEI0UYH, U3PACXOJOBAHHBIN HAa TUTPOBAHUE
paboyeit mpoObI, MIT;
b — obvem 0,05 H cIUPTOBOrO pacTBOpa IICIOYH, U3PACXOJOBAHHBIN Ha TUTPOBAHHE
«XO0JIOCTOM» TPOOKI (UMCTOrO aHUIIMHA), MJT;
K — nornipaBouHbIi K03()PHUIHMEHT K TUTPY LIETOYH;
g — HaBeCKa MOJMMepa UM BOJIOKHA, T.

[To xommyecTBY KapOOKCHIBHBIX Tpynn 4 MOXHO NPUOIMKEHHO PacCUUTaTh
CPEIHECUUCIIOBY IO MOJICKYJISIPHYIO Maccy MOMHATHICHTepedTanara:
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JIABOPATOPHAS PABOTA Ne 9
Onpenesnenue BA3KOCTH U MOJIEKYJISIPHOI MACChI IOJIMMEPOB

Ilenv padomoi:

W3MepuTh BSI3KOCTH PAcTBOPOB IMOJHUMEPA M BBIYHCIUTH €r0 MOJICKYJIAPHYIO
Mmaccy.

Ilpuoopwi:

- KOJIOBI C TIPUTEPTHIMU TIPOOKaMU eMKOCTBIO 25-100 mu,

- TpalyMpOBaHHasl MUIETKa eMKOCThIO 5-10 mit ¢ aenenusimu 1o 0,2 M,

- Bucko3umetp Yoemiona ¢ auamerpom 0,5-1,5 mi,

- TEPMOCTAT AJI MOAAEPKAHUS TEMIIEpaTypbl u3Mepenus ¢ TouHocThio 0,01°C.
- pe3UHOBasI TPyILa,

- crekJisiHHBIN QuinbTp LllotTa Nel wmmm Ne2.

Buckosumerp YOemnona mo3BosisieT ONpeaeuTh BI3KOCTh pacCTBOPOB IMOJIMMEPA
MIPU PA3IUYHBIX KOHLIEHTPALIMSIX.

6
e

Puc. 1. Buckozumerp Yoeuiona
1 - pe3epByap;
2 - U3MEPUTENTbHBIN IIAPUK;
3 - KanwuIp;
A, b - meTku;
4,5, 6-TpyOKku

Iloozomoeka eucko3umempa:

Bucko3umeTrp TIIATENTHbHO MOIOT TOpsiY€l XpOMOBOM CMECBIO, 3aTeM OOJbIIUM
KOJIMYECTBOM IOpsiYEH BOJIbI, OMOJACKMUBAIOT TUCTUILIMPOBAHHOM BOJAOM U CyIlIaT.

Iloozomoexa nonumepa:

Ob6pazen; momumepa HEOOXOAWMO OYHUCTHTH OT TPHUMECEH IMepeoca)xIeHUeM |
BBICYIIIUTH JI0 TIOCTOSTHHOM MaccChl B BaKyyM - IIKady.

14



Ilpucomoenenue pacmeopa nonrumepa:

W3MenbyeHHBIN 1 BBICYIIEHHBINA TIOJMMEDP PACTBOPSIIOT B MTOIXOISIIEM PaCTBOPUTEIIE
(11 KOTOpOro B Mape ¢ JaHHBIM MOJMMEPOM HUMeEIoTCsl TabiuuHble gaHHble K u Q).
PactBopurens mpenBaputenbHO HEOOXOAMMO TeperHath. HaBecky monmmepa moaOuparoT
TaKuM 00pa3oM, YTOOBI TSI NICXOJHOTO PACTBOpA MOJMMEPA OTHOCUTEIBHAS BSBKOCTD Now= 1,5
npy  Temrieparype wusMepeHus. PacTBop (QUIBTPYIOT OT B3BELICHHBIX YacTHUI[ Yepe3
crexistHHBIA  GunbTp Nel wmm Ne2, J[is  WMCKITFOYEHHST BO3MOXKHOCTH  WU3MCHEHWS
KOHLIEHTPALIMK PACTBOpA MEPBYIO, OUEHb HEOOJBIITYIO MOPLIMIO (PUIIbTpaTa 0TOPACHIBALOT.

Ilposeoenue uzmepenuii:

B Buckozumerp uepe3 TpyOKy 4 HaIMBAIOT OKOJIO 5 MIJI PacTBOPHTEIH,
YCTaHaBJIMBAIOT BUCKO3UMETP B TEPMOCTAT M BBIICPXKUBAIOT TIpU Temrieparype mmepenust 10-
15 mun. K TpyOKe 5 PUCOSTUHSIOT PE3UHOBYIO TPYIILY, 3aKPHIBAIOT KpaH Ha TpyOke 6 U C
TOMOIIBIO TPYIIX TPYKIbI IPOMBIBAIOT KAMWLLAP 3 U U3MEPUTENbHBIN 1IApUK 2, BCAChIBas
XKUIKOCTh Ha 1 cM Bbllie BepxHel MmeTkH. llocie 3Toro cHoBa 3amoNHSIOT KamWwuisp U
U3MEPUTEIbHBIN IAPUK, OTKPHIBAIOT KpaH Ha TPyOKe 6 U OTMEUAIOT MO CEKYHIOMEPY BpeMsi
UCTEUEHUs] PACTBOPHUTENS OT BEpXHEW M0 HIDKHEH METKM U3MEPHUTEIhHOrO IIapuka 2.
Bpemsi ucredeHus ompenensior HE MeHee S5 pa3 W OepyT cpenHee 3HaueHuwe. Ecmm
pe3ysibTaThl M3MEpPEHui OoTiau4arTcs Oonee uyem Ha 0,2 cek., WX OTOpachHIBAIOT U
COOTBETCTBEHHO YBEJIMUMBAIOT YMCIIO U3MEPEHUI.

OmnpenenuB BpeMsi UCTEUEHUST PACTBOPUTENS to, yau, CIMBAIOT PACTBOPUTEID YEpPE3
TpyOKy 4, BbIIABIMBAsl €0 U3 KalnWUIspa Ipy MOMOIIM TPYIIH, a 3aTeEM YAAJISIOT OCTaTKU
pacTBOpPUTENS BOJOCTPYHHBIM HACOCOM, IPUCOEIMHEHHBIM K TpyOKe 4.

B cyxoii BuckozumeTp depe3 TpyOKy 4 BHOCST TpaJyUpOBAHHOW MHUITETKOW SMIT
pacTBOopa MOJIMMEpa U CHOBA YCTAHABJIMBAIOT BUCKO3MMETp B Tepmocrtar. [locnme 15-tu
MHUHYTHOTO TEPMOCTATUPOBAHMS TPOMBIBAIOT KaNWUIAP W HM3MEPUTENbHBIA  IIApUK
YKa3aHHBIM BBIIIE CIIOCOOOM M M3MEPSIIOT HE MEHee 5 pa3 BpeMsl UCTEUYEeHUs pacTBopa t, He
3a0BIBasi IPU 3TOM OTKPHIBATh KpaH TPyOKH 6.

Ecmi Now HMCXOMHOTO pacTBOpa OKAKETCs 3HAYMTEeNbHO Oombiie 1,5, To pacTtBop
Pa30aBISAIOT B BUCKO3UMETPE, JOOABIISIS TIUIIETKOM OMpe/IeNIeHHOE KOJMYECTBO PACTBOPUTEIIS.
[Tocne noGaBneHus: pacTBOPUTENS pACTBOP TIIATEIHHO MEPEMEIIMBAIOT HATHETAHHEM BO3/TyXa
rpyuier yepe3 TpyOKy S5 mpu 3akpbIToM KpaHe TpyOku 6. Kaxnpli pa3 mocie pa3OaBieHUs
KaluUIsip ¥ U3MEPUTENbHBIN IIAPUK TPHOKIBI MPOMOJIACKUBAIOT pacTBOpPOM. Eciu Nom
MeHbIIIe 1,5, TO MpUroTaBIMBaIOT HOBBIM, 00JIee KOHIICHTPUPOBAHHBIM PacTBOP.

PactBOp ¢ Now OMIBKOIM K 1,5, paz0aBisroT YIS MOCHEAYIONMX M3MEPSHUIN BSI3KOCTH
TaKUM 00pa3oM, 4YTOObl MHTEPBAIIBI TMOTYyYAEMBIX KOHIIEHTPAIMHA OBbLUIH TPUOIM3UTEIHLHO
OJMHAKOBBI. JIJ1s1 3TOro K 5 MII Takoro pactBopa mocienoBarensHo aobasistor 0,75; 1,0;
1,25; 2,0 u 4,00 M pacTBOpuTENs, MpUYeM I, HauOosee pa30aBICHHOIO pacTBOpa He
Jo/bkHa ObITh MeHblle 1,1. Bpems uctedeHus moiydaeMbIX TakuM 0Opa3oM pacTBOPOB C
koHueHTpaiwsMu C,, C,, Cs, Cs 1 Cs 0003HavaeTcs t, to, t3, ts, ts (C - KOHIIEHTpAIMS UCXOTHOTO
pacTBopa).

Ilo okOHUaHMM M3MEPEHUI PAaCTBOP BBUIMBAIOT U3 BUCKO3UMETPA, & BUCKO3UMETP 2-3
pa3a TIIATENbHO TPOMBIBAIOT  PACTBOpUTENEM C  00s3aTeIbHBIM  MHOTOKPATHBIM
MPOMBIBAaHUEM KamUIsipa U HM3MEPUTENIBHOTO IapHKa, TOCHe Yero IMpOBEPSIIOT BpeMs
UCTEUEHUs1 PACTBOpHUTENSl t0, «n CpeaHee 3HauYeHHE tO JOKHO BOCHPOM3BOAMTHCS C
TouHOCThIO 110 0,2-0,3 ¢. Pe3ynbraTel u3MepeHuit BHOCAT B TaOJIHILY.
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TabOmuma 1

BpeMﬂ HCTECYCHHUSA PACTBOPOB IIPU USMEPCHUU BAZKOCTH

PacTBopuTesb PacTBopbI nonmmepa PacTBoputesb

£0, nau. t) B {3 t4 ts t0, xon.

Jlns pactBOopa KakI0M KOHILIEHTPALIMHM NMPOBOAAT 5 M3MEPEHUN W ONPEICISIOT
cpelHee 3HaYeHUe U OIIMOKY U3MEpPEHUH.
Oopabomka pe3y1bmamoe IKCnepuUMeHma:

t

Ly

OTtHOCHUTENbHAS BI3KOCTD: n OmH. -

I/ I S P

Y nenbHas BA3KOCTD: /] yo. " - =0 o = 1

Mo L

N .
IpuBeieHHas BAZKOCTS: /] =

npus. C

n“’!c
1.4

1

1,2 -

1,0 47

r T T ¥ T T r T

0c 01 02 0,3 0.4 0.5 0.6 0.7 0.8
c,r/100 mn

Puc.2. 3aBucumMocTh NpuBeIEHHOH BA3ZKOCTH
OT KOHLEHTPAIUU PacTBOPa MoJmMepa
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r] ¥O0.

XapaKTepUCTHYCCKAs BI3KOCTh: [f] ] = glim—

C-0
3aBUCUMOCTb XapaKTEPUCTUUECKOMN BA3KOCTH OT MOJIEKYJISIPHON Macchl
nonruMepa (ypaBHeHue Mapka — XayBHHKa):

n]= kOMm®
3HaueHre KOHCTAHT K 1 O 1711 HEKOTOPBIX Map MOJIMMEP-PACTBOPUTEIH
MPUBEACHBI B TA0I. 2.

Tabmuma 2
[Tomumep PactBoputens T, °C KI0* a
[Tonmakpunonutpun (ITAH) Jumerundopmamua 25 3,92 0,75
[TonumeTnnmerakpuiat
(IIMMA) AneToH 20 4,52 0,62
HomicTHPO benzon 20 1,23 0,72
P Tonyon 25 1,7 0,69
[10JIMBUHWJIOBBIN CIUPT Bona 25 3,0 0,50
[TommmaTunentepedranat deHoun 50 5,52 0,71
3aoanue:

[lonyunte oOT mnpenogaBaTess MOJIUMEP U PACTBOPUTENb, COCTaBbTE IUIAH
uccienoBanuii. Ha ocHOBe 3KCHEpPUMEHTANBHBIX JAHHBIX PAcCUUTANTE MOJEKYJISPHYIO
Maccy monuMmepa. PesynbTaTtsl skcniepuMeHTa oGopMHTE B BHE TAOMUIBI M CHAeNaiTe
BBIBOJIBI.

JIABOPATOPHAS PABOTA Nel0
KayecTBeHHBIE peaKnHy 10JIUMEPOB

Jns monuMepoB, KaK M I HU3KOMOJIEKYJISIDHBIX OpPraHUYECKHUX COCIMHEHUM, HE
CYLIECTBYET  CHUCTEMAaTHYECKMX CXEeM  aHaiM3a, MOJOOHBIX CXeMe  aHaiu3a
HEOopraHM4eckux BemiecTB. [loaToMy mpu aHanM3e MOTMMEPOB HEOOXOAMMO MPOBOJUTH
MpeABAPUTEIbHBIE WJIM OPUEHTUPOBOYHBIC OIMBITHI, KOTOPBIE TO3BOJISIIOT BBIOpaTh
HamnpaBJI€HUE UCCIAEAOBaHUA. [JTaBHOM UENbK0 ATUX HCCIECAOBAHUM  SBISIETCA
oOHapy’>K€HHE OCHOBHBIX »JJIEMEHTOB, THUIA CTPYKTYpPbl, (YHKIMOHAIBHBIX TPYIII,
YCTaHOBJIEHWE KHUCJIOTHOIO WJIA OCHOBHOTO XapakTepa MCCIELYEMOIO IIOJMMEpa U
JIPYTUX CHEIU(DUUECKUX PEeaKIUi.

Onbit 1. ITogedenue nonumepos npu 6HeceHUU 6 NIAMA 20PEIKU

HaOmionenue mnoBeieHUsT MOJUMEPOB B CHHEM KOHYCE IUIAMEHH TOPEIKU
ABJIAETCA OJIHUM U3 NPEJBAPUTENbHBIX MpUEMOB uaeHTUGuKauuu. Ilpu cxuranun
NOJIUMEpPA OJHOBPEMEHHO IPOTEKAET pPsiA MPOLECCOB: 00€3BOKHMBAHHME, TEPMUUYECKOE
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pasiioKeHue, B3aMMOACUCTBHE C BOJOM, BBIACIIIOLICHCS IIPU BBICOKUX TEMIIEpaTypax U
MOATOMY JICMCTBYIOIIEH KAaK TMEPErPEThIM IMap, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu u Ap. HaGmroneHue 3a moBeqeHUEM BEUIECTBA MPU CKUTAHUM MOXKET J1aTh
LICHHBIE CBEJICHMS O €r0 COCTaBE.

Buvinonnenue ananuza. HeOGonbiiyio npoOy moiuMepa MOMEIIAIOT Ha
CTEKJIIHHYIO JIONATOYKY M BHOCAT B CHHMI KOHYC IUIAMEHHM TOpPEIKH; MHPHU STOM
OTMEUYAKOT MOBEJACHHE MOJUMEPA, OKPacKy IUIAMEHHM, 3amax BbIICISIOLIUXCA
ra3000pa3HbIX MPOTYKTOB.

XapakTepucTHKa OJUMEPOB 10 3TUM MPU3HAKaAM MpeJcTaBieHa B Ta0l. 1.

OunbIt 2. Peakyus ¢ ghykcunom

[Tpu B3aMMoOAEWCTBHU NOJMMEPOB CO IIEJIOYHBIM PACTBOPOM (PYKCHHA OJIHA
Ipyllia TOJHMEPOB OKpAalIMBAaeTCs B PO30OBBIA I1BET, Jpyras — ocraercss 0e3
U3MEHeHMS.

JleiicTBHE IIETOYHOTO pacTBopa (yKCHHAa Ha HOJMMEpPhl MOXKHO HPEJICTaBUTH
CIIEAYIOIM 00pa3oM: n-(QyKCHUH, HMEIOUIMH OJHO XWHOUJHOE KOJIbLIO M JBa
OCH30/IBHBIX KOJbLIA, pEarupyer co WIEJOYbI0 C OO0pa30BaHUEM OCHOBAHUA -
PO3aHUIIMHA:

+ -
[(n-HZN-C6H4)2C<:>=NH2 IC1™ + NaOH— (n-HZN-C6H4)2C=<:>=NHZOH + NaCl

910 COCAUHCHHUC IIpHU M30BITKE ICJIOYN H30MCPHU3YCTCA B TaK HA3bBIBACMOC
IICCBJOOCHOBAHUC!

/C6H A
(n-H,N-C H,),C= =NH,OH <—>(n—H2N—C6H4)2C\
OH
[Ipu B3aMMOACHCTBHH TCEBIOOCHOBAHMS C KHUCIOTOW 00pa3yeTcs KHUCIOTHAs
(dbopma n-po3aHIIINHA, IMEIOIast KPaCHO-(DHOJIETOBYIO OKPACKY:

+
(n-HzN-C6H4)2C:<z>= NH,RCOO"

[Tomumepsbl, KOTOPBIE B YCIOBHSIX OIBITA MOTYT BBIACISATH KUCIOTHI, BXOISIINE B
3BCHO IICTIM WJIM PAa3NlaratbCs C BBIJCICHUEM KHUCIOT, OKpAlIMBAIOTCS PacTBOPOM
(dbyKcuHa B PO30BBIH IIBET.

NH,
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Peakmuebt: n-po3aHUINH, HACBHIICHHBIN pacTBop. Kpucramn n-dpykcuna (s
MPUTOTOBJICHUST (PYKCHHCEPHUCTOW KHUCIOTHI) okono 0,05 1 pactBopsitor B 15mi
JTUCTUITMPOBAHHOM BOJBbI M 100aBisitoT 10 Mt 2 H pacTBopa ruApoOKUcH HaTpus. Yepes
10 MuH BBIMazaeT OCaJOK OCHOBAHHS N-pPO3aHUIIMHA, KOTOPBIM OT(HUIBTPOBBIBAIOT
(0camoK MPUMEHSIOT BIOCIEACTBUU JUIsl MPUTOTOBJICHHWS HOBOW MOPILMHU pPacTBOpa,
pacTBopsis e€ro B 2 H pacTBOpe THUIPOOKHUCU HaTpusi). becrBeTHbli pacTBoOp,
MIPEICTaBISIOMNNA OO0 HACBIIEHHBINM PACTBOP ATOTO OCHOBAHUS (KOHIICHTPAIUS OKOJIO
0,1%), mpumeHsOT s peakuuud. PeakTUB HE TepseT CBOUX CBOMCTB B TEUCHHE
MPOJOJIKUTEIIBHOIO BPEMEHHU.

Boinonnenue ananuza. HeOonbiryto mnpoOy MOMEIIAIOT B MNPOOUPKY C
peareHTOM M KHUIISTSIT 5 MUH, TIOCJIE YeT0 HAOII0JaI0T OKPACKY.

Oxpacka coerHeHUH n-pyKCHHA C TIOTMMEPaMH MpeICTaBiIeHa B Ta0. 2.

[Tonumepsl  METaKpWJIOBOM  KHCIIOTBI,  MOJIMUMHIBI,  MOJUTETPAPTOPITHUIIEH,
MOJNUTPUGPTOPITUIICH OCTAIOTCS 0€3 U3MEHEHHS], YTO OOBSICHIETCS BHICOKOW XMMHYECKOU
CTOMKOCTBIO 3TUX MOJIMMEPOB B YCIOBUAX IPOBEIEHUS OIbITA.

Ilpumeuanue. Ita peakivsi O4YCHb YYBCTBUTEIbHA U MOXET OBITh UCIOJIb30BaHA
HE TOJIBKO JUUIsl KAUECTBEHHOM peakluy Ha MOJIMMEp, HO U JUIsl OOHapyKeHUs mpuMecei,
CTabUIIN3aTOPOB u JIPYTUX n00aBOK (manpumep, nonudopMabIerui,
CTaOUITM3UPOBAHHBIA MOJIMAMUAOM, MPHU JACHCTBUU pPEaKkTHUBAa OKPALIMBAETCS B PO3OBBIi
IIBET).

Cnenyer uWMETh B BHUIY, YTO pa3JIMYHbIE KHUCIOThl, KaK OpPraHUYECKHE
(maBeneBas, ¢raneBas, MaJeHHOBAsA, aJAWMUHOBASI, TUPOMEIUIMUTOBAS, YKCyCHAs U JIp.),
TaKk M HEOpraHuyeckue (CepHasi, COJIsiHasl, a30THAsl W JIp.), PEarupyroT C PEaKTHUBOM C
o0pa3oBaHUEM OKPAIIEHHBIX COeIUHEHUN.

Oubit 3. Peakyus Jluoepmana — IlImopxa — Mopaeckozo

Buvinonnenue ananuza. HeOonburyto npoOy nomemaroT Ha (apdopoByro
TUTACTUHKY, CMAaYMBAIOT HECKOJIBKUMH KAaIUIIMHA YKCYCHOTO aHTHIPHIA U TPUOABIISIOT
OIHY Karulo cepHoil kucnorel (p=1,84 r/cM’) Tak, 4roOBI OHa MHOMNANa B KUIKOCT.
OTMeuaroT BO3ZHUKIIYIO OKPAcKy >KHIKOCTH M TOBEPXHOCTH IMOJMMEpPAa W HAOIIONAIOT
U3MEHEeHHe OKpacku B TedeHue 30 MUH.

Oxkpacka mnonumepoB no peakuuu Jlubepmana — Iltopxa — MopaBckoro
npeacTaBieHa B Ta0uI. 3.

[TpuBenennsie B Tabu. 1, 2 u 3 cBOICTBA MONUMEPOB MOTYT CIIY>KUTbh JIMILb JJIs
NPEeIBAPUTEIHHOIO OPHUEHTUPOBOUYHOIO PACIIO3HABAHUS, 32 KOTOPBIM JIOJIKEH CJIEJIOBATH
KayeCTBEHHBIM aHalIM3 BXOJAALIMX B COCTaB IMOJUMEpA 3JIEMEHTOB, 3aT€M BBHINIOJHEHHE
peakmnuii, cnenupUUecKux I8 JaHHOTO Kiacca MOJUMEpPOB, HACHTHU(UKAIMS IO
¢usnyeckum mnpusHakaM, HWK-cmekTpam, 3I€MEHTHOMY COCTaBy, (PYHKIMOHAIHHBIM
rpymmaM u Jip.
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Taﬁ.lmua 1. I/IIICHTI/I(l)I/IKaHl/Iﬂ IMOJIMMEPOB 110 MOBEACHUIO B IVIAMEHHU M 110 MPOAYKTaAM IMUPOJIU3A

[ToBenenue B iaMeHu XapaKTepHCTHKA 3anax Peaxunu nporykros ITonumepsl
TJIAMEHH UPOJIN3a
1 2 3 4 5
[1naBuTcs, ropur, CaeTsieecs miams,
MPOJIOJIKAET TOPETh MPH BHYTPHU OKpAILIEHO B lNopsimiero mapaduna - [TonusTunex
yIaJICHUU U3 TUIAMCHH CUHUH IBET
To xe To xe To xe - [TonunponuseH
-/ - Konrsee ninamst N300yTunena - [Tonuuzo0yTriieH
-/ - To xe DeHOIBHBIN cIa0bIi - [TonmkapOoHATHI
-/ - CaeTJioe mwiaMs dopmainbaeruia - ITomndopmanbaerun
-/ - CuHneBaroe 1uiams ¢
JKEITHIMH KpATMIl MkeHoro pora [lenounas [Tonmmamu el
-/ - To xe Peskuit To xe [Tonuyperanbl
Kenro-3enenas kaiima u YKCYCHOU KUCIIOTHI,
-/ - . Kucnas [Homuapup
UCKpBI B IIJITAMEHU AOKEHOU OyMaru
["oput, nmpoomxkaeT
rOpeTh MpH yaaneHuu u3 | SApkoe konrsuiee miams | LIBeTouHbIN cilaIKOBATHIN - [Tomuctupon
TUTAMCHH
To xe Caetsiieecs CnankoBartblid Kucnas [Tomurup
-/ - Caertsimeecsi, CHHEBATOE OcTperit Kucnas [TonmakpunaTsl
-// - CBersmeecs, crerka LBeTouHBII To xe [TonumeTakpunatobl
KOMNTHUT
- // - Caersmeecs YKCYCHOW KHCITOTHI To xe ITomuBUHUIALIETHIICH
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2 3 4 5
-// - Caertsieecs, CHHEBATOE CrienpuyecKuii; .
To xe [1oMMBUHUIIOBBIN CIIUPT
KUpa 1 phIObI
-// - Apkoe AokeHol Oymaru -// - [{enmrono3a
[Lmamst okpykeHO CrnagkoBaThlid, XKKEHOMN
-/ - PYIHEHO A ’ -/ - OTUIIEIITI0N03a
YKEJITO-3EJICHON KaMOi Oymaru
-/ - Caetsinieecs, KONTsIIIEe ["oppkoro MuHgaNs - benzunuemnonosa
-/l - Spkoe, KonTsee Pe3kuit, ckunuaapa HetitpasnibHas HatypaapHblii Kayuyk
. HeiitpanbHas niu .
-/ - -/ - Peskuit P ByTtanueHoBbli kKaydyk
crnabokucias
-/ - BbyTtaaueH-cTupoabHbIi
Spkoe, konTsiee To xe To xe yran p
Kay4dyK
I'opur, npu ynanenuu u3 Konrsee, nnoraa ¢ Pesknii 3amax
NV Kucnas Xiopcoaeprkaliue
MJIaAMEHU TaCHET 3€JICHOU KailMoil XJIOPUCTOTO BOJOPOJA
3aropaeTcst TpyAHO benoe Pr16b1, hopMmanpaernmga To xe MenamuH(opMabIeruIHbIe
Henrpanbnas, nuaorna
To xe - denona, hpopmanpaeruaa ’ Ddenonadhopmanpieruaunie
> op cnabokucias Gop
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Tabmuma 2

OO0HapykeHUe MOJIMMEPOB 0 PeaKuuu ¢ N-PyKCUHOM

[Tonumepsl

IToBeeHUE B peaKTUBE

denonpopmanbIeruIHbIe

PactBopsitoTcsi, okpaimBas pacTBOp B

KPaCHO-(DHOJIECTOBBIN MIJIM OPaHKEBHIN I[BET

AMHUHOAIILIETUIHEBIE
KapOamMuaHODOpMaIIbIET U IHbIC
MeTaMUHO(pOpMaIbIeTIHbIE
aHWIMHO(OPMAJTBICTHJTHBIC

ANANRN

PactBopstoTcs, He OkpalnBas pacTBopa
To xe
He pacTBOpsIFOTCS M HE OKPAIIMBAIOTCS

[Tonmyperansl
v’ TOJIMypeTaHbl Ha OCHOBE CJIOKHOTO
aupa
v’ TOJIMypeETaHbl Ha OCHOBE IPOCTOrO

abupa

He pactBopst0TCSs, OKpaIIMBAOTCSA

He pacTBOpsItOTCS M HE OKpaIIMBAaIOTCS

IMommamu el
v’ KanpoH
v' HonavaMuIbl HA OCHOBE JUaMHUHA
v’ ¢ IMKapOOHOBBIMH KHUCIOTaMHU

He pactBopsiercs, okpammBaeTcs
To xe
- /-

v’ MOJIMUMHU/IBI Ha ocHOBe | He pacTBopsrOTCS M HE OKPAITUBAIOTCS
IudeHnIaMiHa M HPOMEIUIUTOBOM
KHCJIOTHI
[lomaxap6onatsl He pacTBOPAIOTCS U HE OKPANIMBAIOTCS
[Tonmucynbdonsl To sxe
[Tomumeps! Ha OCHOBE 0JIE(PUHOB
v IOIMITHIIEH y

v NOJMIPONUIEH
v 1n0aun300yTHIEH

[TonmmakpunaTel
MOJIMMEPHI AKPUIIOBON KUCIIOTHI
v 10JMMEPBI METAKPHIIOBOM KHUCIIOTHI

He pactBopsitoTCs, OKpaIlIMBAKOTCA

He PACTBOPAIOTCA M HC OKPAIINBAIKOTCA

HOJ'II/IMepI)I Ha OCHOBE€ BHMHUJIOBBIX

COETMHEHU I He pacTBopstoTCS, HE OKpALLIMBAIOTCA
V' TOIHCTHPOIT
v’ TOJMBUHHIJIALICTAT He pactBopsiercs, okpamuBaercs
v’ MOJIMBUHUJIOBBIN CIIPT He pacTBopsieTcs 1 HE OKpalMBaeTCs
v MOJIMBHHHUJIXJIOPHT He pactBopsieTcs, okpamuBaercs
[Momuapupsr

v’ momudup HA OCHOBE TJHUKOISA U
JIBYXOCHOBHOM KHCJIOTEI
v monugopMaibIeru

To xe

He PACTBOPACTCA U HC OKPAILIUBACTCA
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DJIEMEHTOOPTaHNYECKUE MTOIMMEPBI

N To xe

KpEMHHUHOpraHu4ecKas cMoJjia
IIpoun3BOIHBIE LEIIIOIO3BI

POCTHIE PHUPHI HEITIOI03bI
v’ MeTWJIEIITIN03a -/ -
v OTUINEIIION03a -/ -
v’ THIPOLEILII0I03a -1/ -
v’ CIIOKHBIE d(PUPHI LEIUTIOI03bI
v/ alleTUILEILIIN03a He pactBopsieTcsi, OKpanmBaeTcs
v aneTo0yTHPaTLEIIII03a To xe

BonopactBopuMBbIi Kpaxmall

PacTtBopsieTcs, okpaiuBas pacTBOp B
JKEJITBIA IBET

Ta0muna 3

Oxkpacka noJuMepoB, MOJYYEHHAS 110 PeaKUnH
JIndepmana — llItopxa — MopaBckoro

[Tonumepsl

Okpacka

[Tonustunen,
NOJINU300y THIIEH,
o opMalIbICTU/I, MTOJTUAMHUIBL,
MTOJTUCTHPOT, KapOaMHTHO- u
MeTaMuHO(pOpMaTbIeTHAHBIE,
MOJIUTETPAPTOPITUIIEH, COTIOJTUMEPHI
BUHIJIXJIOpUJA C 3pupamMu aKpUIOBOU H

MOJIUIIPOITUIIEH,
MOJIMKApOOHATHI,

METaKpUIJIOBOU KHUCJIOT, Okpacka He U3MeHseTCs
OyTaJUCHHUTPUIIbHbBIC COIOJIMMEPHI,
alEeTUILEIUIIII03a, aleTONpPONHOHAT
[EJUTIONIO3bI, alleTOOyTUpaT IEJUTFOJIO3HI,
MOJINCYJTb(OHBI, MTOJTUUMMUI,
Ka3eunHO(QOpMasbAeTUIHbIC CMOJIBI,
TEepPIEHOBAs cMoua,
MOJTUMETUIMETAKpHUIIaT.
[ToTMBUHUIXIOPH MeJIeHHO CUHEET, 3aTEM 3€JICHEET
Cononumepsl BUHWIXJIOPU/IA C
MeuieHHO 3ej1eHeeT, cuHeeT U Oypeer
BUHUJIALIETATOM
[TOJIMBUHUIIMEHXJIOPU Mennenno xeareer
ITOIMBUHUIIOBBIN CIUPT 3enenas
[Honmuauper OTtpunarenpHas, THOTAA KOPUYHEBAs
v mMoaudunupoBaHHbIC (PEHOTAMH H KpachHas, kopuuHeBO-KpacHas, TEMHO-
MacJamu KOpHUYHEBAsI
v MoauduImpoBaHHAsS MacIaMH, Kopuunesas, nepexoasuias B TEMHO-
MEPXJIOPBUHUII KOPUYHEBYIO
MenneHHo CTaHOBUTCS CBETJIO-
[TomumeTnnakpuiar N
KOPHYHEBOU
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denondopmanbaeTuaHbIE,

benondypdyponbubie, GypuioBbie U Cnabo-po3oBas
pe30pHHOGOPMAIIBIET U IHBIC
Mertunuesnonao3a c Pa3ITUYHBIM
Kenras, oIMBKOBO-3€JICHAS
COJIEPYKAHUEM METOKCUJIbHBIX TPYIII
OTUIIEITI0N03a C pa3ITUYHBIM
OpanskeBasi, KOpUYHEBasl, YepHasi

COJIEpYKAHUEM STOKCHJIbHBIX TPYIIII

bensunnemnonosa OpanxeBas, c1a00-KOpUYHEBast

Kanudomnn

v IMrHIpOMETHIIa0MeTaT
v' sTmiabuerar
v’ TUApUpOBaHHAS

v/ oKMciIeHHas (BUHCO)

Kpacubiii 1Ber m0 QuoneroBoro, 10
Iy pITypHOTO, JIO 3€JIEHOTO

Kpacuplii 1Ber 10 QuoneToBoro, 1o
CHHETO, JI0 YePHOTO

Kpacupiii nBer m0 ¢QuoneroBoro, 10

3€JIEHOTO, O CHHETrO
duoJsieToBast 10 KOPUYHEBOU, O YEPHOU
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Tadoanua 4. PacTBOpuMOCTh MOJIMMEPOB

(«+» pacTBOpPHUM; «-» HEPACTBOPUM, «X» Ha0yxaer)

PactBopuTesb
=
S| = = = <
3 o o ) = R
= B ) ) = s ® S o -
[omumep S S 5 8 S = S S 56 25 2 SE&
2 | %8| 5% | EE| g | E 2 | 2g | gg| & | Eg
S| BEs | 27| % " SE | SR | § | REE
Y = a S
< t
Kap6okcumerunmiemntoiosa 4
(KMII)
[TomBunmixaopua (11BX) - - + - - .
[Tepxn0opBUHUI - + + - -
IHomnamuna-6 - - - - - - + + +
[Tonmmamua-6,6 - - - - - - + + +
[TonuakpuioHUTPUI L
(ITAH)
O:11XD
[Momuyperan (ITTMOI) - + + + + + A +
40:60
nn
X ®d+Ttetpa-
[TonmsTrnenTepedranart pH XﬂopanaH +
[IDTD ) ) ) ) B 95%
( ) 153°C pu 70°C
Mommrunen (I13) Beiie 100°C pactBop B anudaTHIECKUX, apOMAaTHYECKUX U +
XJIOPHPOBAHHBIX 98%
X
[Monmunponunen (I1IT) BoImie 100°C pacTBopsiercst B OeH3011€, TOTyOJe 949,
0
ITonuctupod - "x" + + + - -
[TonmmMeTumeTakpuiiaT . L
(IIMMA)
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JIABOPATOPHAS PABOTA Ne 11
1. KayecTBeHHBbIH aHAJIU3 NOJMMEPOB 0 PeaKunu
HA MPOAYKTHI Pa3JIOKEHHUS

[Tpy KauecTBEHHOM aHAIN3¢ CHHTCTUYCCKUX IMOJIMMEPOB MCIIONIB3YETCsl HATMYUE B
UX CTPYKTYpE OIPEICICHHBIX aTOMOB WJIM TPYII aTOMOB, CKJIOHHBIX K CHEIU(UUSCKIM
peakmusM. B pesynbTare AeCTPyKTHBHOTO Pa3IOKEHHUS MOJUMEpa TaKHE SJIEMEHTHI, Kak
a3oT, cepa, hocdop U raouabl JaI0T XapaKTEPHbIE PEAKIIUHU.

Ilpuoopor:

D

Puc. 1. [Tpubop /11 TMPOAUTUUECKOTO Pa3JIOKEHHsI TOJTMMepa
1 - TepmocToiikas NpoOHpKa JUTsl Pa3IOKESHUS;
2 - crekisiHHASA TPyOKa; 3 - MOTJIOTUTENR; 4 - 00pasel] moJmMepa;
5 - ra3oBas ropeika

Peaxkmuegoi:
[TonusTHieH, NTOTUMETHIIMETAKPUIIAT, TOTUAKPUIIOHUTPII,
MOJUAMHU/I-0, TIOJIMCTUPOJT, MOJIMBUHUIIOBBINA XJIOPH,
MOJIMATHIIEHTEeped TaIaT 0,5-1 r (kaxmoro)
AgNOs, Bogublit pactBop 1-2%);
FeCls, Bogusiii pactBop 1-3%;
denondranenn cnuprossiid pactBop 0,1 %;
FeS0, (xpucramnbl);
KMnO; (pactBop);
bpomnas Bona;
MHJIMKaTOpHas Oymara.

PexomeHanny HO BBINOJTHEHUIO IKCIIEPUMEHTAIBHON YaCTH
Jns nposenenust nuponusa noaumep (0,5-1 1) nomemaror B mpoOUpKYy H3
TYTOIUIaBKOTrO cTekia (puc.l), COeIMHEHHYIO C OIIOTUTENEM, B KOTOPbIN HanuBaroT 5-10
M1 BOAbl. bBpICTpo HarpeBaroT o00paszell W YJIaBIMBAIOT MPOAYKThl IHPOJIU3A B
MOTJIOTUTETIE.
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[To oxOHUaHMU MHUPOJIU3A CTEHKU MPUOOpa OMOJIACKUBAIOT BOJION U ONPEIEIISIIOT
PEaKINIo pacTBOpa MO MHAWKATOPHOU Oymare.

B pacTtBope onpenenstoT NpUCyTCTBUE MOHA XJIOpa MPoOoi ¢ HUTPATOM cepedpa.
[TonoxurenpHast peakiuss Ha XJIOp YKa3blBaeT Ha MOJIMBUHWIXJIOPHI, COHOJIMMEPHI
BUHWIXJIOPU/A, a TAKXKE Ha APYTHE XJIOPCOAEpHKAILUE CMOJIbI.

Kucnyto peakipro MOryT naBaTh NMPOW3BOJHBIE LEJUIIONIO3bI, MMOJUBUHUI-ALIETAT,
MOJTUAKPUIIATHI.

[lenounast peaknuss MNPOAYKTOB MHUPOJIM3a MPEANoNaraeT MpPUCYTCTBHE
a30Tco/iep KaluX cMojl. B pacTBope a30T 00Hapy>KUBAIOT IO CIeAYIOIIeH METOIUKE:

K 1 Mn xonzaeHncara no0aBUTh Ha KOHYHMKE IIMATENsl KPUCTAILIBI >KEJIE3HOTO
kynopoca (FeS0,). OGpa3oBaHue cHHEro ocaaka OCpIMHCKOW Ja3ypud YyKas3bIBaeT Ha
coJiepkanue azora. llpu HM3KOM copepaHuM a3oTa B IPOOE pacTBOp OKPAILMBAETCS B
3eJIEHBIN 1[BET, PU CTOSHUU MPOOBI OKpacKa MEePeXOoAUT B CHHUM 1BET.

Pabouee 3a0anue:
l. [TpoBecTu nupoIK3 BHIIAHHBIX 00PA31I0B MOJIUMEPOB.
2. [Tpoananu3upoBaTh yIOBIEHHBIE IPOIYKThI MUPOJIN3A
3. Cnenarp 3akitoueHue 00 MCCIEJOBaHHBIX MOJMMEpax, UCMOoNb3ys Tadm. 1.
naHHOU paboThl 1 Tabi. 1 1ab. padoTsl Nel
4. Tlomy4eHHbIE PE3yJILTATHI CBECTH B TAOJIHILY.

[Tonumep Peakiyst Ha TPOAYKTHI PA3JI0KEHUS
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Tabnuma 1

HNaenTnduxanus moJJuMepoB 1Mo NpoAyKTaAM MUPOIHU3A

[Tommmep

SHCMGHTapHOC 3BCHO

Peakmusa Ha
MIPOLYKThI
pPAa3JI0KEHUS

THomupTunen

[-CH,-CH,-]

O0ecBeunBaeT
pacTBop OpoMHOM
Boabsl U KMnQOy,

[TonuBuHUIXIOPU T

[-CH,-CH-]
Cl

Brigensronmiica HCI
OKpaIuBaeT
JIAKMYCOBYIO
OYMa)XKy B KpacHBIH
IBET,
oOHapy>KUBaeTcs
pactBopoM AgNOs

[TommucTupon

[-CH,-CH-]

CoH;

Monomep
obOecIBeYnBaET
pactBop  OpomHOU
BobI 1 KMnO,

[Tonumernnmerakpuiiar
(OpraH4ecKoe CTEKJIO)

CH
I

[-CH,-C-]
I
COOCH,

3

[Tonyywatrommiics
MOHOMED
o0OecLBeYHBaECT
pactBop  OpomHOI
BOJIbI U KMnOy

[Tonmamua-6 (kampoH)

[_Il\I_(CHZ)S_ﬁ_]
H O

OkpaivBaet
JTAKMYCOBYIO
OyMaXxky B CHUHUHI
IIBET

[TommaTunenrepedranat
(JtaBcaH)

[-CH2—CH2-O—|(|3©—EI—O—]

O O

JlakmycoBas
OyMakka HE
HU3MCHSICT CBOETO
uBera. Ha creHkax
npOOUpPKHU
obOpasyercs
KOJIBIIO.

KCIITOC

[TonnakpunoHUTPUI
(HUTpPOH)

[CH,-CH-]
CN

OkpaivBaet
JAKMYCOBYIO
OyMaXKy B CHHHIA
I[BET
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BOIIPOCHI K 3AYETY

Xumuga BMC

1. Ilonyuenne BMC wmetogoM mnoaumepuszanuu. MOHOMEpBH i CHHTE3a.
MexaHu3MBbl IOJTUMEPU3ALIH.

2. PanukanbHas nonmumepusanus. Maunuaropsl. Bausiaue pasnuyuHbix (GakTopoB Ha
paavKanbHy0 nonumepusanuio. Ctaguu npouecca.

3. Karvonnas nonumepusanus. Kartanmuzatopsl. Cramum nponecca. Kunetuka
MOJIMMEPU3ALINIH.

4. AunuvonHas noaumepusanus. MaunuupoBanue, pocT ey U OOPBIB TEIH.

5. AnuoHHO-KOOpAMHALMOHHAA nonumepusauns. Karammszatop Ilurnepa-Harra.
MexaHu3m noJimmMepu3anu.

6. CnocoObl mpoBefeHHs mnonuMepuszanuu (B OJOKe, B pacTBOpE, CYCIEH3HH,
IMYJIBCHUH).

7. Teopuss conosmmepusanuu. Pasnuuume Mexay paJuKaIibHOW W UOHHOU
CONOJIMMEPHU3ALIHEH.

8. IlonydyeHue MOJHMCTUPONIA PATUKAIBHOM W HOHHOW  IMOJUMEpPH3ALUEH.
XUMHUYECKHE MTPEBPALIECHUS TOJTUCTUPOJIA.

9. OcobeHHOCTH 00pa3oBaHUs TOJUMEPOB METOJOM IOJIMKOHACHCAUU. Teopus
Kapo3zepca.

10. Knaccuduxaiys nporeccoB MoJUKOHACHCAIIMU. PaBHOBECHAs! TTOJMKOHICHCAITHSI.
JlecTpykius 1 0OpBIB IETIH MIPU PABHOBECHOU MOJUKOHICHCAIIHH.

11. CunTe3 nonuaMuioB. ['uaponuTudeckas nmoJIuMepu3alus JaKTaMoB.

DuU3UKO-XMMHUS MOJTMMEPOB

12. 'uppoauHaMuyecKue CBOMCTBA MAaKpOMOJIEKYJI B pacTBOpax. Buckosumerpusi.

13.CBA3b XapaKTEPUCTUUYECKOW BSI3KOCTH C MOJIEKYJSIPHOM Maccoil UM CpeIHUMH
pa3MepamMu MakpoMoJieKyl. Y paBHenne Mapka-Kyna-XayBuHka.

14. MeToas! onpeesieHus: CPETHEBECOBOM M PCEHEYUCIOBOM MOJIEKYJISIPHOM MaCCHhI.

15. Knaccuueckass Teopusi pactBopoB mnosmmepoB Dnopu-Xarrunca. Koncranta
Xarrunca, BUpuaibHble KOA(GOUIIUEHTHI.

16.PaBHOBecne B  pacTBOopax IOJIMMEP-PACTBOPUTENL. TepMOAMHAMUYECKUI
KpUTEpU paCTBOPUMOCTH.

17. 6-ycnoBusi,  O-pactBoputenn, O-remmeparypa.  ®usmueckuit  cmbicn  O-
TEMIIEPATYPHI.

18. rHOKOCTh LIETTHBIX MOJEKYT M €€ CBsI3b C (PU3MKO-MEXaHUYECKUMH CBONCTBAMH
MIOJIMMEPOB.

19. Kondopmanust mOIMMEpHBIX  1ened.  YCIOBHs, JIONMYCKAIOIUE  IOJIHOE
«CBOOOTHOEY BpAILICHHE.

20. TerymoBoe JBMKEHHE B TOJAUMEpPHbIX Tenax. CTaTUCTUYECKUA CETMEHT.
CB0OOAHO-COUICHEHHAS LIETTb.

Duzuka nNoJIuMepoB

21. CBoiicTBa aMOp(HBIX U KPUCTAUIMYECKUX TMOJIUMEPOB. TepMoMexaHHuYecKue
KpUBbIe aMOP(HBIX TOJIUMEPOB.

32



22. BBICOKO2/1aCTHYECKOE COCTOSIHUE NOJUMEpPOB. HikHMII mpenen MOJIEKyJSIpHOU
Macchl, HEOOXOIMMBIN AJIs1 IPOSIBICHUS BEICOKOAIACTHYECKOM JTe(hopMaIim.

23. Kpucramummueckue noauMmepsl. BivsiHue opueHTanny Ha MEXaHU4ECKUE CBOMCTBA
[IOJIMMEPOB.

24. XyMH4Y€eCKHE MpeBpallleHUss MOJUMEPOB (MOIMMEPAHATIOTUYHbIE MPEBPAIICHMUS,
CIIMBaHHe, OJIOK- U MPUBUTAS COMOJIMMEPU3ALINS).

25. HanMonekysipHas CTpyKTypa IOJIMMEPOB.

BOIIPOCHI K 9K3AMEHY I1O BMC

1. Kiaccudukanusi mommMepoB 10 XUMHYECKOMY COCTaBY, MO BEJIMYMHE MOJICKYJISIPHOM
MAacchl, 110 MPOUCXOXKICHHUIO, 110 CTPOEHUIO OCHOBHOH ILIETIH.

2. Knaccudukanusi moJMMepoB MO XMMHUYECKON MPHUPOJEC OCHOBHOM memnu, mo Gopme
MaKpOMOJIEKYJI, IO CIIOCOOY MOTy4YeHHUs, IO OTHOIIECHHUIO K HarpeBy.

3. [Monmmumepuzanws. ['eTepoIUTHYECKAN B TOMOJIMTUYECKUI Pa3phiB BAJICHTHBIX CBS3CH.
PanpukanbHas nmonumepusanusa. MexaHu3M U CTaIMM PAAUKAIBHON MOJIMMEpPU3ALINH.
WMHunpmaTopsl paguKaaibHON MOJIMMEPU3ALINH.

4. KuneTtrka paaukaibHOW MojuMepu3anuu. Peakiuu nepenaun nenu. PekoMOUHAIS.
Poct wmakpopaaukaioB u OOpbIB lenu. Brnusaue pa3nuyabix (QakTOpoB Ha
pajMKalbHYlO  TOJMMEpU3alMio  (TeMmrepaTypbl,  HOPUPOABl  KaTaau3aropa,
KOHIIEHTpallud MOHOMepa, JaBiieHus). PanukanbHas conosnuMmepusauus. Teopus
COIIOJIMMEpU3ALIUH.

5. Karanutnueckas monmumepusanms. OTIMYUTETbHBIE YEPTHl 10 CPaBHEHHIO C
pagukanbHOW. NHUIIMMpPOBaHUE, pOCT MAKPOMOHOB, IPEKPALIEHUE POCTA.

6. Kartnonnass monumepusanus. Bo3HHKHOBEHHE aKTHBHOrO LeHTpa. Karann3aTopsl.
[Tpumep kaTamuTHuecKoil nosmmepusanuu B npucyrctsuu SnCls.

7. Kunetnka KaTHOHHOW MOJMMEPH3ALUU (3aBUCUMOCTh CKOPOCTH TOJHMMEPU3AIUH OT
KOJIMYECTBA KaTalIU3aTopa, CTEIEHU IOJIMMEPU3ALUKA OT KOJMWYECTBA MHUIMATOPA H
MoHoMepa). Posb cokaranu3aropa B KATAOHHOM NOJMMEPHU3aLUU.

8. AuroHHas nojuMepu3anus. Karanuzatopsl. MexaHH3M aHUOHHOM MOJIMMEPU3AIMH B
IIPUCYTCTBUU aMHJ1a KaJIMsl B CPENIE J)KUJKOIO aMMHUaKa.

9. CnocoOpl  ocyIiecTBieHHs TMpoliecca momuMmepusanun (OJI04YHAs, B pacTBOpeE,
AMYJIbCHOHHAs U CYCIIEH3HOHHAas).

10. HWonnas cononuMepusanus. Paznuuuss Mexay paJuKaibHOW W HOHHOM
cononuMmepusanuen. Teopus conoaumeps3anuu.

11. Tlomumeps! HenpeneIbHBIX APOMATHYECKUX YTIIeBoA0poa0B. [Tomuctupon. Ceipbe,
MEXaHU3M IOJIMMEpPHU3aLlnN.

12. Cnoco0bl mojy4eHHs MONUCTUPOJIA. XUMUYECKHE MPEBPAICHUS MOJUCTUPOIIA.
[TonyyeHre HOHOOOMEHHBIX CMOJI.

13.  Tlomukongencanus. OcobeHHOCTH 0Opa3oBanusi moimumepa. Teopus Kaposepca.
Krnaccugukanus nporneccoB NoIMKOHISHCALINH.

14. TepmomuHamuKka NoJMKOHICHCAIMU. MeXaHU3M PaBHOBECHOM MOJIMKOHICHCAIIUH.
[Tponeccrl necTpyKuuu 1 0OpBIBa LEMH MPU PAaBHOBECHOH MOJIMKOHCHCALIUH.
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15.  Cnocob6bl mnosnyueHue monudTHICHTepedTanata. Ceipbe. XHMHU3M MpoIiecca.
Ocobennoctn momyueHuss n3 gumermnrepedramara (JIMT) u sTunmeHrmukons, w3
TepeTaneBor KUCIOTbI U STUIICHTJIUKOJIS.

16. Cunre3 nommamuaoB. Ceippe. [IpoMbIIUIeHHBIE — CIIOCOOBI  MTOJYYEHHS.
I'maponuTnyeckas noJauMepu3anus JaKTaMOB.

17. Xumuueckue mnpeBpalieHus TOIHAMUIOB (3aMEHICHHE BOJIOPOJAa B aMHIHBIX
rpyrma, B3auMoIeCTBUE ¢ (HOPMaIbIETHIOM B IPUCYTCTBUH KHCIIOT).

18.  Metonpl ompenencHus MOJEKYJSPHBIX Macc mojuMepoB. CpenHeBecoBas H
CPEIHEYHCIIOBAs MOJIEKYJIIpHBIE MacChl. OCMOMETPUYECKHAN METO.

19. VpaBuenne Mapka-Kyna-XayBunka. CBsi3b XapaKTEPHCTHUYECKOW BSI3KOCTH C
MOJIEKYJIIPHOU Maccou u CpPEHUMHU pazMepamu MaKpOMOJIEKYJI.
Bucko3umeTpuueckuii MeTOA ONPEIENICHHUs MOJIEKYJISIPHOM Macchl IOJMMEPOB.
OmnpeneneHue CTENEHH CBEPHYTOCTH M (OPMbI MAKPOMOJEKYJI BUCKO3UMETPUUYECKU
(3HaueHue nokaszarens «a» B ypaBHeHUH Mapka-Kyna-XayBuHka).

20. JIuddy3uoHHBI METOIl OIPEACICHUS CPEIHEBECOBOM MOJCKYJISPHOW MAacChI.
Merton Jlamma. MeToz ynbTpanieHTpuQpyrapoBaHusL.

21.  CseropaccesiHHE KaK METO]I ONPEICIICHUS CPEIHEBECOBOM MOJICKYJIIPHON MacCHI.
XHAMHUYECKUIA METOJ ONIPENEICHUS MOJIEKYJISIPHON MacCCHI.

22. PacrBopbl monumMepoB. DakTOpbl, ONpEACNSAIONIAE PACTBOPEHHE M HaOyxaHHe
noaumepoB. TepMoauHaMuyecKuil Kputepuil pacTBopuMocTH. OneHKa THOKOCTH
uenu. [ToHATHS «XOpommi» 1 «IIJI0X0» PaCTBOPUTEIND.

23. Kiaccuyeckass Teopusi pacTBOpoB mosmmepoB @Dnopu-Xarruuca. 3aBUCHMOCTb
OCMOTHYECKOTO JIaBJIIEHUS OT KOHLEHTpalUuu NoJMMepa B pactBopurese. KoHcraHnra
XarruHca, BUpHajbHble KOAPPUIIUEHTHI U UX (PU3HUECKUN CMBICII.

24. PaBHOBecme B pacTBOpax IOJHMEP-PACTBOPHUTENb. BO3MOXKHBIC —Cllydau
paccioeHuss CHCTEMBl aMOp(QHBIA  IMOIUMeEp-pacTBOpuTensb.  O-ycmoBus, O-
pacTBOpPUTEID, 6-remneparypa. Puznueckui CMBICIT 6-Temneparypsi.
«HeBo3my1IeHHBIE» MaKPOMOJIEKYJIBI.

25. TumpoaMHaMHYECKHE CBOWCTBA MAaKpOMOJIEKYJ B  pacTBopax. Bs3KocTh
pa30aBIIEHHBIX pacTBOpPOB (oTHOCHUTENBHAS, yZAeIbHa, IIPUBE/ICHHA,
XapaKTepUCTUYECKAs).

26. T'mOKOCTbh LEMHBIX MOJEKYJ U €€ CBS3b C (PH3UKO-MEXaHHMYECKUMH CBOICTBAMHU
nonuMepoB.  [loTeHuuManbHOE  3HAUY€HHWE DHEPrUM  BHYTPEHHETO  BpaLCHUS.
[lepemenieHre OTAETbHBIX THOKMX Y4aCTKOB MAKPOMOJIEKYJI.

27.  Koudopmarms noauMepHbix 1emneil. OCHOBHbIC BUIbI KOH(popMaluii. BHyTpeHHee
BpallleHHE MAaKpOMOJIEKYJI. 3aBUCUMOCTh MOTEHLMAIBHOW YHEPTUU OT yIjla IOBOPOTA.
VYcnoBusi, 10OMyCKaloIue MOJIHOE «CBOOOIHOE» BPAILICHHE.

28. TemmoBoe MABWKCHHE B TOJMMEPHBIX TenaxX. [IOHATHE O CTaTHCTUYECKOM
cermeHTe. TepmoauHamuueckas THOKOCcTh nenu. KuHeTnueckas THOKOCTb IIEMH.
CB0OOAHO-COUJIEHEHHAS LIETIb.

29. Haubonee BeposITHOE CPETHEKBAJAPATUYHOE PACCTOSHHE MEXKAYy KOHIAMH
MaKpoMoJieKyibl. TepMoauHaMuuecKkass BEpOSITHOCTh Lenu. [lapameTp »kecTKoCcTH
nenu. @axTopel, omnpenensionre TMOKOCTh LENMM  MoOJKUMepa  (BeJMYMHA
NOTEHIMAJILHOTO  Oapbepa  BpallleHus,  MOJIKYyJSIpHas  Macca,  4YacToTra
IIPOCTPAHCTBEHHOW CETKH, pa3Mep 3aMECTUTEINIEH, TEMIIEPATYPA).
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30. CnocoOHOCTP TOAMMEPOB K KPHCTAUIM3alUU (CTPOCHHE IIEMH, DHEPIrHs
MEKMOJICKY/ISIPHOTO ~ B3aMMOJICHCTBHS, THOKOCTH IIE€MH, IUIOTHOCTh YIAKOBKH
MOJICKYI).

31. CgoiictBa aMOpP(HBIX M KPHCTALIMYCCKHX IOJUMEPOB. TepMoOMeXaHHUYECKHE
KpHBbIC aMOP(HBIX MOJUMEPOB. [IpakTHUeCKOoe 3HAYEHHE YYeHHS O (a30BBIX H
(HU3UYECKUX COCTOSHUSX TTOJTMMEPOB.

32.  BBICOKODJIACTHYECKOE COCTOSIHHE MOJIMMEPOB (TepMonHamuKa). Hkuuit npenaen
MOJICKYJISIDHOH ~MacChl, HEOOXOIUMBIH Ui TPOSBICHUS BBICOKOAIACTUYCCKOM
nedopmanuu.

33. Bsskorekydee COCTOsHHE MoauMepoB. Kpucramamueckue moaumepsl. Kpuas
pacTsHKEHUST KPUCTAIIMYECKOTO MMOJMMepa. BiiusiHre OpHeHTAIllH Ha MEXaHWYECKHE
CBOICTBA MOJUMEPOB.

34, Crpykrypa H OCHOBHBIC CBOWCTBa IOJUMEPHBIX Tel. AMOpHBIE H
KPHCTATHYCCKHE MIOJIMMEPBI. Temmepatypa CTEKJIOBAHUSI. MexaHu3m
KPHUCTAJIM3AIIHH.

35. XuMmuuecKue MpeBpaIleHHs MMOJUMEPOB. Peakiuu, MpUBOIAIINE K YBEIUUCHHIO
CTETICHH MOJMMEPH3alny (CIIMBaHKE, OJOK- ¥ IPUBUTAS COTTOJIUMEPHU3ALIHS).

36. XuMmuuecKHe IMpeBpalieHus MOIMMEPoB. [lolMMepaHaIOrHyHble MPEBPAIICHHS
(mosyyeHne MOJMMEPOB, CyJb(upoBaHUe, MOIUGHUKAIMS, CYIb(POXIOPHUPOBAHUE U
T.1.).

37. HaamonekyisipHas CTPyKTypa ITOJUMEPOB.

IMPUMEPBI KOHTPOJIbHBIX 3AJIAHUHM MO TUCIUILJINHE
«BBICOKOMO/IEKYJISIPHbIE COeIHHEHH»

KonTpoabHas padora Nel

1. Yro siBiIsieTCA KaTaqru3aTOPOM aHUOHHOW MOJIUMEPU3AIUN:

a) BEIIeCTBa OCHOBHOTO, JIEKTPOJOHOPHOTO XapakKTepa, IIEeJI0YHbIE METAILIbI, UX
TUAPUJIBI U aMUIBI;

0) opraHMYecKue COSAMHCHHS METAUIOB | W 2 TPynn MEepUOIUYSCKON CHCTEMBI
JI.1. Menneneena;

B) OPraHUYECKHUE TIEPOKCUIBI, THIPOIIEPEKUCH, a30TCOSTMHEHNS,

r) npotoHHbie kuciaotsl (H,S0s, H3P0,, HCHO4) u xucnots! Jlbtouca (coequuenus
dbopmynel MeX, rae Me - metann, X - ranored: BF;, A1C1;, SnCly)?

2. Bo CKOJIBKO pa3 M3MEHUTCS CPENHSS CTENEHb NOJMMEPHU3aLUU X IOJIMMEpa IHpHU
MOJINMEpHU3allui METHJIaKpujaTa B Macce, MHUIMMPOBAHHOM pa3ioKeHueM a30-Ouc-
n3o00ytuponutpuia npu 70°C, ecnu yBeJIMYUTh KOHIEHTpPALMIO MHULIMATOpA B 4 pasa
(BIMSIHUEM peakluy Mepeayu Lenu IpeHeopeyb):

a) HE U3MCHUTCS,

0) yBeIMUUTHCS B 2 pasa;

B) YMEHBILUTCS B 2 pa3a;
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) YMEHBIIUTCS B 4 pasa;
1) yBEJIMUUTHCS B 4 paza.

3. Ilpu panukanbHON conoiauMmepu3auuu ctuposa (A) u BuHUI anerata (B) KOHCTaHTBI
cononuMepusauu paBHbl 14a=55 u 1, 0,01. Cononumep Kakoil CTpyKTypsl oOpa3yercs,
€CJIM MOHOMEpHasi CMeCh uMmena coctas 1:1?

a) AAAA B AAAA;

6) BBBB A BBBB;

B) ABABABAB;

r) AAAABBBB.

KoutpoabHas paGora Ne2
1. Kakue MOHOMCPLI HY’KHO BBI6paTB IJIA IIOJIYUYCHUS ITOJIMMEPA KilacCa HOJ'II/IaMI/IIIOB?
a) NH,-(CH,)s-COOH;
6) HO-R-OH + HOOC-R -COOH;
B) NH,-R-NH, + HOOC-R -COOH;
r) NaO-R-ONa + HOOC-R-COOH.

2. Kak MO>HO ITOBBICUTH MOJIEKYJIIPHYIO Maccy IOJINMEpa, OIy4aeMOTrOMETOOM
oOpaTHMOM MOJIMKOHIEHCAIUU NPU JaHHOW cTeneHu npespauieHus «P»?

a) TOBBIIIEHUEM TEMIIEPaTyphl;

0) MOBBILLIEHNEM KOHIEHTPALIMU KaTalln3aTopa;

B) yaaneHueM Boiaesitonierocss HMC;

I) BBEJIEHHEM MOHO(YHKIIMOHATBHOIO MOHOMEpA.

3. Kak u3MEHUTCS MOJIEKYJISIpPHAS. Macca MOJIMKOHACHCAMOHHOTO TOJINMEDPA,
€CJI1 B MOHOMEPHYIO CMECh BBECTH MOHO(DYHKIIMOHAJIBHBI MOHOMED?

a) HE U3MEHUTCS,

0) yBeIMYUTCS;

B) YMEHBIIUTCS.

KonTposabnas padora Ne3

1. KakumMu MeToaMu MOKHO OIPEICNIUTh CPEAHEMACCOBYIO MOJEKYJISIPHYIO
Maccy MoJaumMepa:

a) METOJIaMU CBETOPACCESHUs, yIbTpalueHTpUuPyrupoBanus, 1upy3uOHHBIM;

0) u3MmepsAs CBOMCTBA, 3aBUCSIIME OT YUCJIA YACTHIl B PacTBOpPE: OCMOTUYECKOE
JaBlieHUE, 30yIHO- U KPUOCKOIHS;

B) U3MEPSIsl BI3KOCTh PaCTBOPOB;

I) XUMUYECKUH METOJT IO KOJIMYECTBY KOHLIEBBIX TPYIIIL.

2. Uto MOXKHO CKa3aTb O KaudeCTBE pACTBOPUTENSA, €CJIH 3aBUCUMOCTH
MPUBEACHHON BA3KOCTHM pacTBOpa IMOJMMEpPa OT KOHLEHTpAaMH  OINUCHIBAETCS
ypaBHEHUEM:

=[n]+ 06| 0C

,] npus.
a) XOpOILIMK PaCTBOPUTEIID;
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0) 9-pacTBOpUTEIB;

B) IJIOXOU PaCTBOPUTEII;

T) OJHO3HAYHO OTBETUTH HEJB34.

3. 3aBHCHMOCTh OCMOTHYECKOTO JIaBJICHUS OT MOJICKYJIIPHOW MacChl MOJIMMEpa
Y TIPUPOJBI PACTBOPHUTENS B COOTBETCTBHHU C BbIBojgamMu Dimopu-Xarrmaca BhIpa)kaeTcs
ypaBHEHUEM:

CE = RTO(4, + 4, 0C,).

2
Kak I‘pa(bI/I‘IeCKI/I MOJXHO IMPEACTABUTDL 3TY 3aBUCUMOCTD JIS ITOJIUMEPIroMOJIOTOB B
OJHOM pPAaCTBOPHUTCIIC:

RT
a) Beep NPSIMbIX, IEPECEKAIOIINXCS B OJTHOM TOUKE EV ;
2

0) mapayienbHbIE IPSIMbIE C HAKJIOHOM B 3aBUCUMOCTH OT KOHCTAaHThI XarruHca;
B) TIpsIMbIE, apaiieiabHbie ocu adcuce (A,=0).

TecToBBIE KOHTPOJBbHBIC BOIIPOCHI
o AMCIOMIIJINHE «Xumus BBICOKOMOJICKYJSAPHadA XUMHUSI»

1. MoxHO JM Ha3BaThb MAKPOMOJIEKYJIOH MOJUMeEpPa MOJIEKYJIY OJIEMHOBOM
KHMCJIOTBI:
CH;-(CH,);-CH=CH-(CH,),-COOH ?

Otser 1: na
Otger 2: HeT
2. YKaxKuTe CTPYKTYPHOE 3B€HO MAKPOMOJIEKYJIbI:
....-CH,-CH=CH-CH,-CH,-CH=CH-CH,-CH,-CH=CH-CH,-...

Otger 1: -CH,-CH=CH-
Otser 2: -CH=CH-CH,-CH,-
Otser 3: =CH-CH,-CH,-CH=
Otger 4: -CH,-CH=CH-CH,-
3. CTreneHpb NoJIMMepPU3aLMU MAKPOMOJIEKYJIbl PABHA ...
OtBer 1: OTHOILIEHHIO MOJIEKYJIIPHOM MacChbl MaKpOMOJIEKYJIBI K MOJIEKYJISIPHOM
Macce CTPyKTypPHOrO 3BeHa
OTBeT 2: BbIXOy MOJMMEPA B PEaKLMU ero o0pa3oBaHus
OtBeT 3: OTHOUIEHWUIO MOJICKYJISIPHOW MAacChl CTPYKTYPHOTO 3BEHAa K MOJEKYJISPHOM
Macce MaKpOMOJIEKYJIbI
OTBeT 4: OTHOIIEHUIO MAacChl MOHOMEPA K Macce 00pa30BaBIIIETOCs MOJIMMEpPa
4. Yemy paBHa MOJIeKYyJsIpHAs Macca MaKPOMOJIEKYJbl MOJHIPONUIEHA,
ecJIM cTeneHb nogumepusamuu n = 1000 ?
Otger 1: 140 000
Otset 2: 42 000
Otger 3: 28 000
Otget 4: 10 000

37



5. Uemy paBHa cpeaHsisi MOJEKYJsIpHAsg Macca MOJMITHJICHA, eCcJIH
N MakpoMoJieKyJ UMeT MOoJeRyJsIpHy0 Maccy 280000, N makpomoseky. - 18000
u N makpomoJieky.a - 2000 ?
Otger 1: 10 000
Otser 2: 28 000
Otger 3: 100 000
Otger 4: 128 000
6. Onpeneanrte reomeTpu4eckyro GpopMy MaKpOMOJICKYJIbI:
CH, ~CH, CH, CH,
. —=CHyC—CHyC—CH,-C—CH,-C— ...
CH; CH; CH; CH,

Otser 1: pa3BeTBieHHAs
OtBer 2: TUHEWHAaS

OrtsBer 3: IMPOCTPAaHCTBCHHAA

7. KakoBa reomerpuyeckasi ¢opmMa MaKpOMOJIeKy.1 moaumMepoB A u b?

ey B ., on on
OH OH OH
- CH CH CH-. ..
ooo \@/EHE\@/EHE\@/EH?‘&. . \,@/ 2\@, 2\@/ )
CH,
.../@\EH/@\EH/@\EH I | B : ~CH.;~ i “CH. ; ~CH., -
OH 2 OH 2 4H 2 OH 2 pH 2 oH 2

Otger 1: A - nunetinas gopma; b - nmpoctpancTBenHas popma
Otger 2: A - nunerinas ¢popma; b - pazserBiennas popma

Otger 3: A - pa3BeTBieHHas ¢popMma; b - mpocTpancTBeHHast popma
OtBert 4: A - npocTpancTBeHHas popma; b - pa3BeTBieHHas popma

8. Ilpu nepepadoTKe MOJIUMEPOB B U3/IeJHSA YACTO MCNOJIb3YHOT METO/ JIUThHSA
paciiiaBa mnoJiuMepa B 3aroroBjieHHble ¢opmbl. Kakme mosmMepbl MOKHO
HCI0JIb30BATh HA 3TOM CTAAUU MepepadoTKu?

OtBeT 1: TONBKO TUHENHBIE

OTBeT 2: TOJILKO Pa3BETBICHHBIC
OtBeT 3: NMHEWHBIC U PA3BETBICHHbBIC
OtBeT 4: mpoCTpaHCTBEHHbIC

OtBeT 5: moObIe

9. Kakoe XHMHYECKoe CTpoeHHe HMEKT MAaKPOMOJIEKYJIbI
MOJTMBUHHUJIXJIOPH/IA:
a) ...-CH,-CHCI-CHCI-CH,-CHCI-CH,-CHCI-CH,-...;
0) ...-CHCI-CH,-CHCI-CH,-CHCI-CH,-...?
Otger 1: a - perynsipHoe, O - HEPETYIIPHOE CTPOCHUE
OTtBet 2: a u 6 - peryasipHOe CTpOEHUE
OtBert 3: a u 6 - HEPETYIAPHOE CTPOCHUE
Otger 4: a - HeperyJsipHoe, O - peryJIIpHOE CTPOCHUE
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10. Kakune MakpoMoJieKyJibl HMEIOT CTepeoperyJsipHoe cTpoeHue?

* g » g
(A) L () () () (g () () () (]
£ E] E] E]

L3 L3 = L3
- - “ -
® ‘ -.. -‘ ... -‘ -.. -‘ ... -
* I * I

L3 L3 L3 L3 L3 L3 L3 -
L () (o) (o0 (o0 o) (o) (o) (]

Otser 1: A,
OtBeT 2: b,
OtBeT 3: A,
OtBer 4: A,
OTser 5: A
OtBeT 6: B

b
B
b, B
B

11. Kakue mnNpu3HaKH OTIHYAKT IMOJUMEPbI OT HU3KOMOJEKYJISIPHBIX
coeIMHEeHU:

a) 1oxas pacCTBOPUMOCTH; €) SJaCTUYHOCTH;

0) HaOyxaHue IPH paCTBOPEHUH; ’K) HU3Kasl XPYIKOCTh;

B) HU3Kasl BS3KOCTh PACTBOPOB; 3) TePMOIUIACTUYHOCTb;
I') BBICOKAs BA3KOCTh PACTBOPOB; 1) TEPMOPEAKTHUBHOCTb;
1) HECTIOCOOHOCTh K KPUCTAILITU3AIINY; K) 3JI€KTPOIPOBOIHOCTH?

OtBer 1: 6, 1, €, X
OtBer 2: 4,0, 1,3, U, K
OtBer 3: 0,1, 1, €,3, 1
OtBer 4: a, 0, B, X, K
12. Kakue cBoOiicTBAa TMOJMMEPOB MOHO OOBSICHHUTL T'HOKOCTBIO
MaKpOMOJIeKYJI:
a) BBICOKAsl TEMIIEpaTypa pa3ioKeHNUs;
0) 27aCTUYHOCTH Kay4yKOB;
B) MPOYHOCTH OPTaHUYECKUX CTEKOI;
I') TOPIOYECTH?
OtBer 1:a,0
OtBer 2: a,T
OtBer 3: 2,0, B
OtBer 4: 0, B
OTBer 5: Bce nmepeuncieHHbIe CBOMCTBA
13. CpaBHuTE rHOKOCTH MAKPOMOJICKY.I:
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A. [-CO-(CH,)s-NH-],; B. [-CH,-CH(CHs)-]..
OtBer 1: A=5H
OtBer 2: A>b
OtBer 3: A<b
Otger 4: B TaKuX MOJIMMEpPaX THOKOCTh HE MPOSIBIISICTCS

14. Kakue nojimMepbl MOT'YT HCII0JIb30BATHCH B POM3BOACTBE BOJTOKOH?
Otser 1: mo0Oble, HE3aBUCUMO OT THOKOCTH MAaKPOMOJIEKYT
OrtBer 2: MMHEHHEIE, THOKOIICITHEIC
OTtBeT 3: MPOCTPAHCTBEHHBIE, )KECTKOIIEITHBIE
OtBert 4: TMHEWHBIC, )KECTKOICITHBIC
OTtBet 5: TMHENHbIE U Pa3BETBICHHBIC, THOKOICITHBIE

15. YkaxkuTe NIPU3HAKH PEAKIMHU MOJUMEPHU3aIUN:
a) peakiys 3aMelIeHHUS; ) IpOLIeCC CTYIeHYATHIN;

€) pa3HbIi AJIEMEHTHBII COCTaB MOJIUMEpPA U
0) peakius OTIICTUICHHUS;

MOHOMEDA;
B) peakiusi NPUCOETUHECHHUS; ’K)  OJMHAKOBBIM  DJIIEMEHTHBIM  COCTaB
T') IPOLECC LEIHOI; MoJIMMEpPa U MOHOMEDA.

Ortser 1: B, 1, X
OtBer 2: B, T, K
OtBeT 3: 0, 1, €
OtBer 4: a,T, €
OtBer 5: B, T, €

16. K xakomy THIy peakuii OTHOCUTCS MOJUKOHAEHCAUA?
Otser 1: npucoennHeHus
OtgBer 2: oTwIeNIeHUs (STUMUHUPOBAHMS)
Otser 3: 3amenieHus
Otgert 4: n3omepuzanuu
OTBeT 5: OKHUCIEHUSA-BOCCTAHOBIIEHUS

17. Ykakure COCAMHECHNHA, KOTOPbI€ MOKHO HCII0Jb30BAaTh B Ka4veCTBE
MOHOMEPOB B NOJTHMEPU3AIUHA:

a) HOOC-CH=CH-COOH r) C,Hs-C¢H4-COOH
6) CHzZCClz I[) HzN-(CHz)s-COOH
B) HO-CH.CH,-OH e) HO-CH,CH,CH,-COOH

OtBer 1: B, 1, €
OtBeT 2: 6
OtBer 3:a,0, T
OtBeT 4: B, 11
OtBer 5:a,0

18. VYkakure COCAMHECHNHA, KOTOPbI€ MOKHO HCII0JbB30BAaTh B Ka4veCTBE
MOHOMEPOB B NOJJHKOHACHCAIINNA:
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a) CH;(CH,);COOH r) CH,=CH-COOH
6) NH,(CH,),COOH 1) HOOC-CH=CH-COOH
) HO(CH,);COOH ¢) HOCH,CH,OH

Ortser 1: atr, 0, B, nte
OtBer 2: B, 1, €

OtBeT 3: 0, B, €

OtBeTt 4: 0, B, 1te
OtBer 5: 0, rt1, €

19. Kakoii MOHOMeEP HCII0JIb30BAH JJIA NOJYyYeHUs MOoJIUMepa:
CH, CH, CH, CH
v ~CHyC—CHyC—CH,-C—CH,-C— ...
CH; CH, CH; CH,;
Otser 1: CH,=CH-CH;
Otser 2: CH,=C(CH;)-CH=CH,
Ortser 3: CHQZ C(CH3)2
OtBet 4: CH,=CH-CH=CH,

20. KakoBa ¢opmysia MOHOMepa, eCJIM MPHU €ro MoJUMepU3auuu o0pasyroTcs
MAaKpPOMOJIEKYJIbI CJIeIYyI0IIero CTPOCHUs:
...-CHz-CClZCH-CHz-CHz-CC1=CH-CH2-... ?

Ortser 1: Cl-CH,-CH=CH-CH,-Cl
Ortset 2: CH,=CCIl-CH=CH,
Ortser 3: CH,=CH-CH=CH,-CI
Ortset 4: CH,Cl-CH=CH-CH=CH,

21. Kakas ¢opMyJia cOOTBeTCTBYET KANIPOHY?

[-NH—(CH32g—NH-C—(CH52 4 —C-1n, [-NH—<CH5Y s —C—],,
] o O
[—D—EHszz—U—E—@—E—]n (—CF,—CF,—n
0 0

CH5

T OH

(_EHz_',: —n CH-.
C=0
O-CHy4 "'

22. Kakas M3 npuBeJeHHBIX CTPYKTYP COOTBETCTBYET MAaKPOMOJEKYJIaM
HeJIII0JI03BI?
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CHzOH CHzOH CHzOH

H H H H
H s H ™ H
oH o oH o H
-0 H H
n H OH n OH OH n

23. YkaxuTe COCTABHbIE YACTH CTPYKTYPHOI'O 3BE€HA IOJHMHYKJICOTH/IO0B
(HyKJIEHHOBBIX KHCJIOT).
Otger 1: a30THCTOE OCHOBaHHUE, OCTATOK IITFOKO3bI U OCTATOK (hOCHOPHOI KUCTOTHI
OtBer 2: a30THCTOE OCHOBaHHE, pubo3a (WK Ne30KCHpuO03a) U ocTaTok (hochopHoit
KHUCJIOTHI
OtBer 3: TeTepOLMKIMYECKOE OCHOBaHHE, pubo3a (WM 1e30KCHpU003a) M OCTATOK
(TOPOBOIOPOTHOM KUCIOTHI
OtBer 4: a30THCTOE TETEPOLMKINYECKOE OCHOBAHHE, YIJIEBOJOPOIHBIA OCTaTOK U
OCTaTOK CEPHOUN KUCIOTHI

24. Yto oka3piBaeT NpeuMyllecTBeHHOe BiausiHHe Ha crmocoOHocTh JHK K
00pa30BaHUIO ABOIHOI cniupaan?
OtBer 1: mpoCTpaHCTBEHHOE CTPOCHUE YIJIEBOJIHBIX OCTATKOB
OtBer 2: HanmuuKe aToMoB Gocdopa B TJIaBHOH LenH
OTBeT 3: NpOCTPaHCTBEHHOE CTPOCHUE OCTATKOB (POCPOPHOI KUCIOTHI
OtBer 4: cTpoeHME a30TUCTHIX OCHOBAHUM

25. Kakue npupoaHble MOJUMEPbI HMEIT Pa3BeTBJIECHHOE CTPOEHHUE
MAaKPOMOJIeKY.JI:

a) aMuI03a; I') HyKJIEMHOBBIE KUCIIOTHI;
0) aMHJIOTIEKTHH; 1) HaTypaJIbHBIA KayuyK;
B) Oernku; ) 1LeJUTI0103a ?

OtBer 1:a,0
OtBer 2: 0
OtBer 3: 0, B
OtBer 4: B
OtBer 5: 1, 11
OtBeT 6: )

Jlureparypa
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	Таблица 1
	Время истечения растворов при измерении вязкости

	Реактивы: n-розанилин, насыщенный раствор. Кристалл n-фуксина (для приготовления фуксинсернистой кислоты) около 0,05 г растворяют в 15мл дистиллированной воды и добавляют 10 мл 2 н раствора гидроокиси натрия. Через 10 мин выпадает осадок основания n-розанилина, который отфильтровывают (осадок применяют впоследствии для приготовления новой порции раствора, растворяя его в 2 н растворе гидроокиси натрия). Бесцветный раствор, представляющий собой насыщенный раствор этого основания (концентрация около 0,1%), применяют для реакции. Реактив не теряет своих свойств в течение продолжительного времени.
	Выполнение анализа. Небольшую пробу помещают в пробирку с реагентом и кипятят 5 мин, после чего наблюдают окраску.
	Окраска соединений n-фуксина с полимерами представлена в табл. 2.
	Горящего парафина
	Полиэтилен
	Жженого рога

	Полистирол
	Кислая
	То же
	Растворяются, не окрашивая раствора
	То же
	Не растворяются и не окрашиваются
	Не растворяются, окрашиваются
	Не растворяются и не окрашиваются
	Не растворяется, окрашивается
	То же
	Не растворяются и не окрашиваются
	Не растворяются и не окрашиваются
	То же

	полимеры акриловой кислоты
	Не растворяются, окрашиваются
	Не растворяются и не окрашиваются
	Не растворяются, не окрашиваются
	Не растворяется, окрашивается
	Не растворяется и не окрашивается
	Не растворяется, окрашивается
	То же
	Не растворяется и не окрашивается


	кремнийорганическая смола
	То же

	простые эфиры целлюлозы
	Не растворяется, окрашивается
	То же


	                                                                                                            
	                                                                                                                Таблица 3
	Окраска полимеров, полученная по реакции
	Либермана – Шторха – Моравского
	Таблица 4. Растворимость полимеров



