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BBEJAEHHUE

JlaHHBIE METOJUMYECKHUE yKa3aHUs COCTOAT M3 ABYX yacTei. IlepBas yacThb
COJIEPKUT METOAMKU CUHTE3a, MOAU(UKAIMU U JECTPYKIUU MoauMepoB. Bo
BTOPOM 4YacTH MPHUBEIACHBI METOAUKU OIPEACTICHUs] CTPYKTYphl U Je(opMaIioHHO-
IIPOYHOCTHBIX CBOMCTB MOJUMEPOB.

Pekomennyembie sabopatopHbie pabOThl BBIMONHSIOTCA Ha JOCTYITHOM
000pyA0BaHUM U MPOCTHI B UCTIOJTHEHUHU.

Lenp 1a00paTOpHOTO MpaKTUKyMa:

® 3aKpEIUICHUE U CUCTEMATU3alUs TEOPETUYECKUX 3HAHUN CTYJICHTOB;

® pUOOpEeTeHHe TMPAKTUYECKUX HABBIKOB [0 CHHTE3Yy, HCCJIEIOBAHUIO
CTPYKTYPBI U ONpeeeHUI0 (PU3MKO-MEXAHUUYECKUX CBOMCTB MOJIUMEPOB;

e (opMHUpOBaHHE YMEHHS CaMOCTOSITEIBHOIO MPOBEIEHHUS SKCIIEPUMEH-
TaJbHBIX pabOT U 0OPAOOTKU MOJYYEHHBIX PE3YJIbTATOB, B T.U. C UCIOJIb-
30BaHUEM MPUKIIAIHBIX TporpamMMm K [II9BM.
[lepen npoBeneHreM Kaxa0u U3 pabOT CTYJIEHT JIOJKEH BBIMOIHUTH Clle-

IYIOLNE 3a0aHUA:

- yACHUmMb u chopmyauposams yeipb padomal,

- YCMAaHO8UMb pOJib U NPEOHA3HAYUEHUE UCHOIb3YeMbIX MAMEPUAIos U
Peaxkmueos,

- uzyyums meopemuuecKue NnoJ0MNCeHUsA, jexcaujue 6 0cCHoge padomul,
NOHAMb CMbBIC/I RPOBOOUMDBIX ONEPAUUIL U PACYUEM 08,

- 03HAKOMUMbBCA C YCHMPOUCHIEOM U NPUHUUNOM PAOOMbL UCHOIL3YEMO20
npubdopa uau odbopyoosanus.

JlJisi yCHEIIHOTO BBIMIOJIHEHUS JTA0OpAaTOPHOM padOThl cmiydenm 00sa3aH
3apanee ogopmums 3a20moeKy omuema 10 COOTBETCTBYIOIIEH pabote. B 3a-
20moeKe omuema OH O00J1ICEH yKa3zambv yeip padomvl, KPAMKO U3L0HCUND
meopemuuecKue noa0HceHus, aexcauiue 6 0CHoge padomul, npueecmu Kpam-
Ky10 MemoouKy npoeeoeHus padomol.

[locne mpakTHYECKOro MCHOJHEHUsI Pa0OThI CTYJAEHT BHOCUT B 3arOTOBKY
OTYeTa PKCIEPUMEHTANIbHbIE JAaHHbIE U PE3yIbTaThl UX O00PaOOTKH, MPOBOJIUT
CpaBHEHHE IOJYYECHHBIX JAHHBIX C JIUTEPATYPHBIMU, JI€JIAET COOTBETCTBYIOLIUE
BBIBOJIbI M 3aLIMIIAET OTYET MEPE]] MPEIOJABATEIIEM.

[lepen HayanoM BBINOJHEHUSI JAOOPATOPHBIX PabOT CTYIEHT AOJKEH
npoitmu mecmoeulii (U1u UHOU) KOHMPOIAb MeopemuiecKux 3HAHuil 10 Oc-
HOBHBIM T€MaM JUCLUUIUIUHBI «XUMUS U (PU3MKA BHICOKOMOJIEKYIISIPHBIX COEAU-
Henuit (BMC)». Coneprkanue pasiesioB AUCIUILIAHBI, KOTOPOE BBIHOCHTCS Ha
KOHTpPOJIb, IPUBOJIUTCS B Hayaje MNEPBOM M BTOPOM YACTEN NAHHBIX METOAUYE-
CKUX YKa3aHUM.

CryneHT, BBITOTHUBIIANA MPAKTUKYM M YCHENTHO MPOUIEAIINI TECTUPOBA-
HUE, TOIyCKAeTCs K K3aMEHY.



PEKOMEHAYEMAS JIMTEPATYPA
YUYEBHAS JIUTEPATYPA

Ocnoenasn

1. Boigpuna T.C. Xumusi BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM: YueOHOe
nocobue misa crynenroB U2® ounolt u 3a04yHoii GopMm 0O0yueHHUs HanpaBiIeHUN
240100, 261201, cnen.240502. ExatepunOypr: Ypai. roc. secotexH. yH-T, 2012.
180 c.

2. Tyros U.U., Koctpeikuna I'"1I. Xumus u ¢usuka nomumepon. M.: Xu-
mus, 1989. 432 c.

3. Kyne3nes B.H., lllepmneB B.A. Xumus u ¢puzuka noaumepos. M.: Ko-
nocC., 2007. 367c.

4. CemunkoB lO.JI. BricokomolnekysipHble coeAuHEHUs. YueOHuK. M:
Axanemus, 2010. 368 c.

5. Kupee B.B. BricokoMonekymnsipHble coenauHeHus. M.: Belcm. 1mik.,
1992. 512 c.

6. bamakun B.M., Boigpuna T.C. OcHOBBI (PU3UKO-XUMHUU MOJIUMEPOB:
VYu4e6. nocodbue. Exkatepunoypr: YJITH, 1994. 76 c.

7. I'paccu H., Cxott JIx. Jlectpykuus u crabuinzanus noaumepos: [lep. ¢
anri. M.: Mup, 1988. 446 c.

8. ITanoB H.H. CrapeHne niactMacc B €CTECTBEHHBIX M MCKYCCTBEHHBIX

ycioBusax. M.: Xumus, 1982. 224 c.

9. Omanyanp H.M., byuauenko A.JI. Xumuueckas pusuka MoJEKyISIPHOTO
paspyieHus u crabunuzanuu nonumepoB. M.: Hayka, 1988. 368 c.

10. AzapoB B.M. Xumus npeBecHHbl U CHHTETUYECKHUX IOJIUMEPOB /
B.1. Azapos, A. B. bypos, A. B. O6onenckas. - U3n. 2-e, ucnp. - CII6.; M.;
Kpacnonap: Jlans, 2010. - 624 c.

11. CtpenuxeeB A.A., lepeBunikas B.A. OCHOBBI XUMHUHM BBICOKOMOJEKY-
JsApHBIX coenquHennil. M.: Xumus, 1976. 440 c.

12. Illyp A.M. BeicokoMonekymnsipHble coeauHenns. M.: Beicm. mk., 1981.
656 c.

13. Jloce N.II., Tpoctsanckass E.b. Xumusi CUHTETHUYECKUX IOJIUMEPOB.
M.: Xumus, 1971. 615 c.

14. Duuuknonenus nonumepos: B 3 1. M.: Cos. snuukin., 1972-1977.

15. Oynuan Ix. OcHOBBI XuMuUM nommepoB. M.: Mup, 1974. 614 c.

16. I'ynp B.E., KynezneB B.H. Ctpykrypa nu MeXaHHYECKHE CBOMCTBA IO-
TUMEpoB: Yuel. Jisl XUM.- TeXHOJI.BY30B. M.: Jlabupunt, 1994. 367 c.

17. Tarep A.A. ®uzuko-xumus nonumepon. M.: Xumus, 1978. 544 c.

18. OcHOBBI TOJIMMEPHOTO MaTepuasioBeaeHus: Yueb. mocodue. / H.JI. He-
rogses, B.I'. Bypeinnun, A.U. Marepn, B.B. I'myxux. ExatepunOypr: YI'TY,
1998, 322 c.



Jononnumenvnasn

1. Cytsarun B.M., bounanerora JI.U. Xumus u ¢puszuka noaumepon: Yueo-
Hoe nocobue. — Tomck: N3n-Bo TITY, 2003. — 208 c. www.twirpx.com/file/231383/

2. bapreneB I''M., ®penkens C.5. ®uzuka nonumepos. / [log pen. n-pa
¢u3.-mat. Hayk A.M.Enpsamesuya. JI.: Xumus, 1990. 432 c.

3. bapreneB I'.M., 3eneneB 1O.B. ®u3nka u MexaHuka noiaumepoB. M.:
Breicm. mik., 1988, 391 c.

4. CemuunkoB FO.JI., XKunbiop C.®., Kamacsa B.H. BBegenue B XumMuio
oJIMMEPOB: Yueb. mocodue 1ist eaBy30B. M.: Beicm. mik.,1988.151c.

5. IIpakTUKyM O BBICOKOMOJIEKYJIIPHBIM coeqnHeHUsIM. M.: Xumus, 1985.
224 c.

6. Ilomumepsl - xumus u ku3Hb: KpaTkuil myTeBOAUTENb IO MUPY IOJIH-
mepHbix MarepuaioB /H.[{.Heroases, B.B.I'myxux, A.WM.Matepn. Exarepun-
oypr: YI'TVY, 1996. 162c.

7. llpaktukym no xumuu u ¢pusuke noiaumepos / Ilox pen. .®. Kypenko-
Ba. M.: Xumus, 1990. 304 c.

8. [IpakTuky™m no xumuu U pusuke nonumepos. M.: Xumus, 1977. 256 c.

9. I'puropreB A.I1., ®egoroBa O.4. JlabopaTopHbIil MPAKTUKYM IO TEXHO-
JIOTUU TJIACTUYECKUX Macc: Y4ed. mocobue AJis XUMUKO-TEXHOJOT. By30B. M.:
Breicm. mik., 1986. 495 c.

10. JleonoBuu A.A., O6onenckas A.B. OCHOBbI XUMUU U (PUZUKH MTOJTHME-
poB: Yueb. nocodue. JI.: JITA, 1988. 84 c.

METOJMYECKHUE PASPABOTKHA

1. Boigpuna T.C. Xumus u ¢pusnka noaumepoB. Metoandeckue yKa3zaHuUs
JUISI BBITIOJTHEHUS 1a00paTOPHOrO MPAKTUKyMa 10 JUCHUIUINHE «Xumus u gpusu-
Ka noaumepos» CTyAeHTaMH OYHOM, 3a04YHOM U YCKOpeHHOM 3aouHoi (3.5 roga)
dbopm 00yuenus no cnenuaibHocTH 250600 «TexHomorus nepepaboOTKH IIacT-
Macc U 351acToMepoBy, cnenuanuzanuu 2506.01 «Texnonorus uzaenuit u3 mia-
CTUYECKMX MacC M KOMIO3UIMOHHBIX MaTepuanoB». ExatepunOypr: YIJITY,
2002. 32 c.

2. Boigpuna T.C. Xumus u ¢usuka noaumepo. Metoandeckue ykazaHus
U KOHTPOJIbHBIE BOIPOCHI MO AUCHUIUIMHE «Xumus u usuxa noaumeposy miis
CaMOCTOSATEIBLHON paboThI CTYICHTOB 3a04HOUN (hOpMBI OOYUEHUS 1O CleHalb-
HocTtu 250600 «TexHonorust mepepabOTKH IJIacTMACC U 3JIaCTOMEPOBY, CIlelHa-
msammu 2506.01 «TexHosorusa u3aenuii U3 IACTUUYECKUX MacC U KOMITO3HUIIU-
OHHBIX MatepuanioBy. ExarepunOypr: YI'JITA, 1998. 32c.

3. Beimpuna T.C. Crapenue u crabuinzanus noduMepoB. MeTtonnueckue
yKa3aHHsl ISl BBITIOJHEHHUS JIa0OPaTOPHOr0 MPAKTUKYMa CTYACHTaAMH OYHOU U
3a04yHOU (popm oOyuenus no creu. 2506.00. ExarepunOypr: YIJITY, 2003 1.



YACTD IIEPBAASA

1. COAEP)KAHUE OCHOBHbBIX TEM 11O PA3JIEJTY
«XUMHUA BBICOKOMOJIEKYJIAAPHBIX COEAUHEHUN»

1.1. Tema «Bseoenue u ocnosnvie nonamus 6 xumuu u ¢uzuxke BMCy»

Beeoenue. 3anaun nayku «Xumus u pusuka BMCy, kpaTkas uctopust pas-
BUTHS HayKu. PacnpocTpaHeHHE MOJIMMEPOB B «KUBOW» U «HEXKUBOW» MPHUPO/IE.
CoBpeMEHHOE COCTOSIHUE MPOU3BO/ICTBA MOJIUMEPOB U MOJTUMEPHBIX MATEPUATIOB B
mupe u B ctpaHax CHI'. Ctpykrypa motpeOieHus ToJMMEpPOB U TOJIUMEPHBIX Ma-
TepuaioB. KOMITJIEKC OTJIMYUTENBHBIX CBOMCTB MOJMMEPOB, 00CCIIEUNBAIOIINX UX
IMPOKOE MCIIOIB30BAHNUE PA3IMUYHBIMU OTPACIISIMU HAPOTHOTO XO3SIICTBA.

OcHosHble mepMunbl U OnpedeleHUs 6 XUMUu U Quauxke noIUMepos.
BMC, nonumep, cocTaBHOE 3BEHO, cocTaBHOe moBropstomeecs 3BeHo (CII3),
crocoObl TPUCOECANHEHNUS 3BeHbEeB. OUTOMEp, CYIIECTBEHHBIC OTJIMYMS OJIUTO-
MEpOB OT MnoiuMepoB. MoHomep, MoHOMepHOE 3BeHO (M3). Kiaccel HU3KOMO-
JEKYJISIPHBIX COCMHEHUN U UX OTACIbHBIC IPEACTABUTEIHN, CIIOCOOHBIE 00pa30-
BbIBaTh mNoauMepbl. [lomuMepusamus, MakpoMOJIEKyJa, MOJUMEPAHAIIOTH, TO-
auMepromotioru. CTeneHb NOIMMEpPHU3alMd MaKpOMOJIEKYJIbl U CpPEIHsis CTe-
MeHb MOJIMMEPU3ALINH TTOJTUMEPA.

Knaccugurxayus u nomenxnamypa nonumepos. PanumoHanbHasi, TpUBH-
ajbHasl U CUCTEMaTHYeCKasi HOMEHKJIATYPhl MOJIUMEPOB, (hOPMUPOBAHUE Ha3Ba-
HUM TMOJMMEPOB MO Kaxaod u3 Hux. Cucremathueckas HOMEHKIaTypa Kak
HauOosiee nHPOpMATUBHAS W TIPUHITUIIBI (HOPMUPOBAHUS HA3BAHUM TOJUMEPOB
M0 JaHHOW HOMeHKJaTtype. DyHIaMeHTallbHasT KilacCcu(UKaius MoJIuMepoB 110
XUMUYECKOMY CTPOEHUIO M BUJIBI KJIACCU(UKAIUA MO OTAEIBHBIM IMpU3HAKAM
(0 TPOUCXOXKIEHUIO, IO OTHOIICHUIO K HarpeBaHUIO, MO MOJSIPHOCTH, IO KOH-

durypaiuu u ap.).
1.2. Tema «Memoowl no1yuenus nonumepos)

O6H_II/I€ CBCACHMA O MCTOdaX U OCHOBHBIX 3dKOHOMCPHOCTAX HCHHOﬁ I10JIN-
MCPpHU3aAlIUHN U ITOJIMKOHACHCAIIUH. CTaIII/II/I U MOHOMCPBI IJIA L[€HHOI>'I ImoJImMepu3a-
OH1H. TepMO,Z[I/IHaMI/IIICCKI/IG, KHHCTUYCCKHUC U CTCPUYICCKUC (I)aKTOpBI, BJIMATOIIHC
Ha CHOCOOHOCTh M MEXaHHU3M HCHHOP'I IMOJINMCPU3ALIAH. CKJIOHHOCTH HamboJiee
PacIpoCTpaHCHHBIX MOHOMCEPOB K OIIPEACIICHHOMY BUAY IMOJIMMCPU3ALINN.

1.2.1. Tema «Padukanvnas noaumepuzayus)

OHeprusi akTHBAIlUM, CHOCOOBI MHHUIIMUPOBAHUS, CTAIUU paTUKaTbLHOU
nonumepuzanuu (PII) u Bo3moxkHBIE peakiuu pagukaioB. OCHOBHBIC THIIBI
nHunmatopoB PII (mepokcuabl, THAPONEPOKCHUIBI, AITUITIEPOKCUIBI, a30COEIH-
HEHUsI, OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIC CHUCTEMBI); MPUYUHBI, YCIOBUS H
MEXaHHU3M pacnaja.



Ocobennocmu peakyuu uHUYUUPOSaHUsA. JHEPTUN AKTUBALIMH, CKOPOCTD,
3G ()EKTUBHOCTh U JTUMUTUPYIOIIAS CTaAUS WHULIMUPOBaHUS. MexaHU3M HHHU-
IUUPOBAHUS [IPU XUMUYECKOM, (POTOXUMHUYECKOM, TEPMHUUYECKOM U paualiioH-
HOM CTI0c00ax MHULIMUPOBAHUS.

OcHognbie 3aKOHOMEPHOCIU npoyecca pocma yeny. JHEPrusl akTUBaLUY,
TerioBbie 3P HEKThI, CKOPOCTh CTAUU POCTA; BIUSHUE AKTUBHOCTH MOHOMEPOB
Y paJuKajIoB Ha CKOPOCTb MPOLIECCa U CTPYKTYpYy 00pa3yIouierocs nojaruMepa.

Obpuvis yenu npu PII. BapuaHTbl, SHEprus akTUBALMU, CKOPOCTb CTAaUU
oOpsiBa 1ienu. Bausaue auddysnonHoro paxropa Ha cKOpOCTh OOpHIBA, sIBJIE-
Hue renb-3¢dexTa Ha MO3AHUX CTaAusX noaumepusauud. OcobeHHOCTH, yCIlo-
BUS M CKOPOCTH TPOTEKAHHUs MPOLECCOB Mepelayy el Ha PacCTBOPUTEIh, MO-
HOMED, UHUIIATOP, PETYIATOP U Noaumep. MexaHu3M peakiui, MpoTeKarouux
pu PIL

Kunemuka otnenvHbix ctaauii u Bcero nponecca PII. Kunernueckas
JUIMHA 1IeNU U €€ B3aUMOCBSI3b CO CpeJHEN CTeneHblo nonumepuszanuu. MHru-
oupoBanue PII. Tumnbl U KOHKpPETHBIE MPEACTABUTEIM UHTUOUTOPOB, MEXAHU3M
u 3¢ dexT ux nerictBus. BiusiHue BHeMHUX (AKTOPOB Ha CKOPOCTh U MOJEKY-
nspHYI0 Maccy nonumepoB npu PII (TemmepaTypa, KOHIIEHTpalusi MOHOMEPA,
MHUIMATOPA, JABJICHUS).

1.2.2. Tema «Honnasa noaumepuszayusn)

OcHOBHBIE 3aKOHOMEPHOCTHU U OTINYMUS HOHHOM nonumepuszanuu (UI1) ot
paauKanbHOWU. BUbl HOHHBIX Nap, Bo3HUKaromux rnpu UII.

Kamuonnas nonumepusayus. CymHOCTb, KaTaau3aTopbl U COKATaIU3aTO-
pol kKatroHHoM nosmMepu3anuu (KI1), sHeprust akTuBauu, MOHOMEPHI U UX aK-
tuBHOCTb npu KII. Kamuonnasa nonumepuszayus ankenos. MexaHusm U KUHETH-
ka KII ankenoB. Bnusitnue ¢pakTopoB Ha CKOPOCTh M MOJEKYJISIPHYIO Maccy Mo-
JMMEPOB MPHU KaTUOHHOM MOJUMEPHU3ALIUH.

Kamuounas noaumepusayus cemepoyuxnog. ' eTepoOLMKINYECKUE MOHO-
MEpbl, UX CKJIOHHOCTb K MOJUMEpHU3alMH 110 KATHOHHOMY M aHUOHHOMY MeXa-
HusMmam. Tepmoaunamuueckue ycnoBusi KII rerepounkios.

Anuonnas noaumepuzayus (AIl). CynHocTs, KaTaau3aTopbl, MOHOMEPHI,
pSA UX aKTUBHOCTH, DHEPTUsl aKTHBALIMK U WOHHBIE maphl 1ipu All. BapuanTsr
MHULMUpOBaHUS U oOpbiBa nenu npu All. MexaHus3m u cTeneHb nojaumepusa-
uu npu kinaccudeckoir All ManonosisipHbIX MOHOMEPOB B MOJSIPHBIX CPENax C
MPUCOEIMHEHNEM aHMOHAa K MOoHOMepy. All, mpoTekaromias ¢ IEpeHOCOM HJIEK-
TpOHa Ha MOHOMEp (Ha HaTpuii-HadTanMHOBOM KoMmIuiekce). All, mpoTekaromast
C MPUCOEAMHEHUEM MOJIEKYJIbl KaTaIN3aTopa K MOHOMEPY (Ha allKUIaX MIETOYHBIX
METAJUIOB). YCIOBUsSI 00pa30BaHUs OKUBYIIUX» MOIUMEPOB. CTepeoperyssipHble
MOJIMMEPBI U BO3MOXKHOCTH PETYJIUPOBAHUS CTPYKTYpBI oauMepos mipu AlL

Honno-xoopounayuonnas nonumepusayusa (UKII). CymHocTs, 3HEprus
aKTUBAIlMM, MOHOMEpbI, TOMOT€HHbIE U TeTeporeHHble kartanuzatopbl MKIL
MoHoMeTauIM4eCKuii (FTOMOT€HHBINM) W OUMEeTaUTMYeCKUil (reTepOoTreHHBINH )



Mexanu3Mbl MKII, oOpbIB 11€MH, CKOPOCTh U CTENEHb MOJUMEpPU3ALNU MIPU pa3-
mnunbix Mexanu3max UKII. Crepeocnenudpuueckue cporicrsa UKIIL.

1.2.3. Tema «Cononumepuszavyusn

CylHOCTh U JIOCTOMHCTBA COMOJIMMEpU3aluu. MexaHu3M, KUHETHKA CO-
MOJIMMEPHU3AIINH JBYX COMOHOMEPOB. [IpuHIMN moadopa MOHOMEPOB ISl COTIO-
nuMepu3anuu. KOHCTaHTHl CONMOJUMEPHU3ALUM U METOJ HX OINPEACICHUS IO
Mario u Jlproucy. BiusiHrue KOHCTAHT COIOJMMEPU3ALMA HA COCTaB COIOJIHUME-
poB. BapuaHTbl 00pbIBa 1 00111asi CKOPOCTh COMOIMMEpHU3ali. Pa3HOBUAHOCTH
COIOJIUMEPU3ALIMNA B 3aBUCUMOCTH OT 3HAYEHUM KOHCTAHT COITOJUMEPU3ALUH:
uaeanpHas, uepeayromiascs, OnouHas. KoHKpeTHbIe MpUMEpHl TOJYYEHUS U
CBOMCTBA IMPOMBIIJIEHHBIX COMIOJIUMEPOB.

1.2.4. Tema «Cmynenuamole memoosvl cCunme3a)

llonukonoencayus. CymHocth ¥ ommuus nonukoHaeHcamuu (I1K) ot
HEMHOU nojauMepusaiuu. [lIoHaTHe peakKiiMOHHBIX IEHTPOB, (PYHKIIMOHATBHOCTH
MoHOMEepOoB. OCHOBHBIC pPEaKIMU, JIekKAI[UEe B OCHOBE MOJYUYEHHUS MOJUMEPOB
METOJIOM TOJIMKOHeHcanu. ['oMo- U rerepononukonaeHcanus. OopaTumas u
HeoOpatumas [1K, kuHeTHUeCckre U TEPMOIUHAMHUUECKUE XapaKTEPUCTUKHU 00-
paTuMbIX ¥ HeoOpaTuMbIX npoueccoB (Kpum, Ea, AH, k). YpaBuenune Kaposep-
ca, BIMSHUE TI1yOWHBI 3aBEPIICHHOCTH MPOIIECCa U KOJTMYECTBA BBIICIISIONIETO-
Csl HU3KOMOJICKYJIIPHOTO BeIlleCTBa Ha cTerneHb nonmumepusanuu npu [1K. Ku-
Hetuka I[1K. Crexuomerpuueckuii pazbagaHc U €ro BIUSHUE HA CTENEHb IOJIH-
Mepuzaiuu npu [IK. ConyrcTBytomue mporecch mpu T1K: nuknuzamus u xu-
MUYECKasl NeCTPYKIHS. YCIOBUS M MIPUMEPHI MTOOOYHBIX MPOIecCoB. Tpexmep-
Has TOJMKOHJCHCAIUsA. YCIIOBUS TPOTEKaHHWs W mpuMepbl TpexmepHoit [1K.
[IpenenvHas rmyOuHa 3aBEpUIEHHOCTH Mpolecca. Touka reneodpa3oBaHus, OT-
BEpIXKJEHUE MOJIUMEpOB npu TpexmepHoit [1K.

Cmynenuamas noaumepuszayus. OTIMYATETbHbIE OCOOEHHOCTH CTYyIEHYA-
TON (MUrpanmoHHOMN) monumepusaiuu. [lonydeHne monmypeTaHoB IO Mexa-
HU3MY CTYNIEHYATOU MOJTUMEPHU3aIIUH.

1.3. Tema «Texnuueckue cnocoovl npogedenus nOaUMEPUIAUUN
U ROJIUKOHOEHCAUUU)

[Tonumepu3zanus B 6y0Kke (B Macce), B pacTBOpPE, B SMYJIbCUH, B CYCIICH-
3UM, B ra30BOM M TBepaol ¢ase. [lonukoHaeHCausl B paciuiaBe, B pacTBOpe, B
AMYJbCUU, HA TpaHule pasnena a3z, B TBepaoil ¢aze. CpaBHUTENbHAS OLIEHKA
BCEX TEXHUYECKUX CTIOCOOOB MOTYyUCHHUS TTOJIMMEPOB.

1.4. Tema «Xumuueckue peakyuu nonumepoe»

OO6miast XxapakTepucTuKa, OCOOEHHOCTH W KJIacCU(UKAIUI XUMHUYECKUX
pEeaKLUii OJIUMEPOB.



llonumepananocuunsie npespawenus. Bivusaue nonumepHbix 3¢ PexToB Ha
CKOPOCTb PEAKLUMHA M COCTaB IMOJydyaeMbIX nonumepoB. [IpakTtuueckoe npume-
HEHHE PEaAKLU MOIUMEPAaHAJIOTMYHBIX IPEBPALICHUN.

Buympumonexynapuvle peaxkyuu, IpOTEKAIOINUE C NU3MEHEHHEM CTPYKTYpPbI
ckeJeTa 1enu 0e3 U3MEHEHHs! CTETIeHH MOJIUMEPHU3aLUU.

Peaxyuu cwueanus maxpomonexyn. CliMBaHHE 3a CYET COOCTBEHHBIX
(YHKUMOHANBHBIX TPYII MOJIUMEPOB. Peakinu CliMBaHUsS ¢ y4aCTHEM MOJEKYI
orBepauTens. KOMIIOHEHTHI OTBEPKIAIOIIUX CUCTEM U UX POJIb. XUMHU3M pEak-
LW OTBEPKIACHUS U BYJIKAaHU3ALNH.

Peaxyuu, npomexarowue ¢ ymenvuienuem MOoaekyIsApHOU MAccbl TOJIAME-
poB. Xumuueckas u gusznyeckas aectpykuus. [lonarue «crtapeHue» nmoammMepon
1 OCHOBHBIE (paKTOPBI, BbI3bIBatolIe cTapeHue. KomnyecTBeHHbIE IMOKa3aTeNnu
CTapeHus MOJIUMEPOB.

Cmapenue 6 pezyrbmame oxucieHus noaumepos. "Cnadpie" CBS3U B MMOJU-
Mepax. LlenHol XapakTep, cTaAuu U XUMU3M OKHCIUTENBHOTO ctapeHusd. Ko-
HEYHBIE TPOAYKTHI OKUCIUTENbHOU NecTpyKIUMU. CTOMKNE U HECTOMKHUE K OKHC-
JIEHUIO MTONUMEPBL. AHTUOKCUAAHTHI - W 2-i rpymnibl, ©X OCHOBHBIE IIPEACTa-
BuTeau. CHHEpPreTuyecKre cMecu CTaOUIIn3aTopOoB.

Cmapenue nonumepog noo oeucmeuem nogvlulenHvlx memnepamyp. Tep-
Mu4eckas (TepMOJIN3) U TEPMOOKHUCIUTENbHAS JeCTpyKuus. BiusHue ctpoeHus
MOJIMMEPA HA MEXAHU3M M KOHEYHBIE MPOAYKTHI TEPMOAECTPYKUMHU. Jlenonnme-
pu3ausa U AECTPYKUHUA «JI0 OCKOJIKOB» MAaKPOMOJIEKYJ. Peakiuu oTuienieHus
OOKOBBIX IpYyNI U ra3000pa3Hble MPOAYKTH TEPMOPA3I0KEHUS PA3IUYHBIX TO-
JMMEPOB.

Cneunduka tepmonusza noauuaunxiopuaa (IIBX). dakropsl, yckopsio-
e Tepmoniu3 [IBX. CrocoOwl 3ameniieHust TepMoaiecTpyKiuuu. Buasl u mexa-
HU3M JIEUCTBHS TEPMOCTAOMIIN3ATOPOB.

Cmapenue nonumepog noo oeucmeuem yiompagpuoiemosvix jayueli u pa-
ouayuu. DHeprusi KBaHToB Y D-lyueil 1 HOHU3UPYIOIIETO U3IYUYEHUs U ee Aeil-
cTBUE Ha mosiuMephl. KoHeuHble mpoayKThl (pOTONIM3a TOJUMEPOB B 3aBUCUMO-
CTH OT UX CTpYKTyphl. [lonumepsl, cTolikie U HecToWKHe K (PoToNHU3y U paauo-
nu3y. CBeTOCTaOMIN3aTOPBl U aHTUPAJBI s 3auThl OT Y d-nydeit u noHu3u-
PYIOLIETO U3TyYEHHUS.

Cmapenue noaumepos noo GIuUsHUEM MexaHuieckux Hanpsaxcenui. Mexa-
HOXVUMHUYECKHUE MPEBPALLCHUS, IPOTEKAIOIINE B TIOJIUMEPAX MO AECHCTBUEM Me-
XaHUYECKUX HArpy30K: MEXaHOKPEKHHI, MEXaHOCHUIMBAHUE, MEXAHOTECUCHHE,
MEXaHOAKTUBALIMS U JIp. pouecchl. MI3MeHeHne MOJIEKYISIPHON MacChl IOJIUMeE-
POB IpU MEXaHOKPEKWHre. BelecTa, CHIKAIOIME NEPEHANIPSKEHNS B MOJU-
Mepax U MEXaHU3M UX JECHUCTBHUS.



2. METOJAUKH JTIABOPATOPHBIX PABOT 11O PA3ZJAEJY
«XUMHUSA BBICOKOMOJIEKYJISIPHBIX COEIUHEHUWIN»

JlaGoparopHasi pabora Ne 1

[NHOJIYUEHUME ITIOJIMBUHUJIALIETATA METOJIOM
PAJIMKAJIBHOU TTOJIMUMEPU3SALIMN B PACTBOPE

Peaxkmugul.

Bunmranerar - 30 T (wiotHOCTH 0,932 r/em’);
DTuianerar - 20 r (mmotHoCcTh 0,902 1/CcM?);
ITepokcun naypuna - 0,08- 0,10 r.

Cnupt STUIOBBIN - 1o pacuery (mwiotHocTs 0,789 r/cm’)

Ilpuoopvr u obopyoosanue.

Tpexropnas kon6a eMKocTbio 250 - 500 cM’, cHaGkKEHHAs TEPMOMETPOM
(ot 0 1o 100°C), 0GpaTHBIM XOIOAMIBHAKOM, MOTOPYHKOM H MEILIATKOH C rep-
METUYHBIM 3aTBOPOM; KOHTAKTHBIM TEPMOMETP B KOMIUIEKTE C TEPMOpEIE; BO-
nsiHas OaHs; AIEKTPOIUIUTKA; pedpakToMETp; J1abopaTOpHbI TpaHCcHOpMAaTOD;
MEpPHBIH LAITHHAP BMECTHMOCTBIO 100 CM’; BeChl aHAIUTHYCCKHE M TEXHHUC-
CKHE.

IHlopaook evinoanenusn pabomeol.

TpeOGyembie KoIMYeCTBA MEPOKCUIA JTaypuia B3BEIIUBAIOT HA aHAJTUTHYe-
CKHX BECax M 3aCHINAIOT B TPEXTOPAYI0 KOJOY yepe3 O0KOBOE TOPJIBIIIKO. 3aTeM
MEPHBIM IIWIMHAPOM OTMEPSIOT pacCUUTaHHbIE 00bEMbl BUHUJIAIIETATA M ATHUII-
aneTaTa U 3aJuBaroT B KoiOy. B onHO G0KOBOE ropio KoJIObI BCTaBISAIOT TEP-
MOMETp, K APYroMy MOACOEIUHSAIOT 0OpaTHBIN XOJOAUIBHUK, KyJa MOAa0T BO-
Iy JUTSL OXJIXKJEHUSI PeaKIMOHHBIX MapOB.

Bxurovator Memanky, o00pyJ0oBaHHYIO INIMIIEPUHOBBIM 3aTBOPOM U yCTa-
HOBJICHHYIO Ha LIEHTPAJIbHOM TOPJIbIIIKE KOJOBL. Ynca0 060poTOB MeIaliku pe-
TYJIUPYIOT C TOMOIIBI0 JlabopatopHoro Tpancopmaropa. Ha snekrporurky
yCTaHABJIMBAIOT BOJSHYIO OaHIO U HATrpeBalOT €€ 0 TeMrepaTrypsl 75 °C. Tlo-
CTOSIHCTBO TE€MIIEpaTyphbl peakiMu 00eCleynBaeTCs KOHTAKTHBIM TEPMOMETPOM
B KOMIUJIEKTE C TEPMOpEe.

Peakimio MOIMMEpH3aIii BeAyT MpH Temreparype ~ 75 °C B Teuenne 1-2 u
710 TOJIy4YeHUs1 cupornooOpa3Horo pactsopa. KoHTposb 3a X0A0M peakuuu ocy-
HIECTBIISIIOT 110 HAPaCTaHUIO BSI3KOCTH M MO yBEIMYEHUIO KoddduimenTa ped-
pakLuu pacTBOpa.

[TepBoiii pa3 ko3phunreHT pedpakiuyu U3MEPSIOT cpa3y MOCie 3arpy3Ku U
NepeMeIuBaHusl KOMIIOHEHTOB, B JlaJibHEeUIIIEM — depe3 Kaxabie 5-15 MuH oT
Hayasia onbiTa. CHHTE3 MOJMBUHWIALIETaTa 3aKaHYMBAIOT, KOrjaa KodhGuireHT
pedpakuuu JOCTUTHET BeanduHbl 1,43.

Konby ¢ nmpoaykTom oxjaxxaaroT 10 25 - 30°C u B3BemMBAIOT ¢ I10JICTaB-
KoM M mpoOKamMu Ha TEXHUYECKUX Becax. llomydeHHBIN pacTBOp moaumepa



BBITPY)KAIOT B CIELUUAJIBHYI0 €MKOCTh, MOCJIE Yero KoJi0y TIHIaTeIbHO MOIOT,
CyliaT ¥ B3BEIIMBAIOT ¢ MpoOkamu U mojcraBkoil. [lo pasHuie macc mycToi
KOJIOBI ¥ KOJIOBI C MPOAYKTOM ONPENENSIOT BBIXOJI PACTBOPA MOIUMEDA.

[lo pe3ynpTaTaM U3MEpEeHUN CTPOAT rpaPuK 3aBUCUMOCTH KO3 dULIeHTa
pedpakuuy OT BpeMEHH peaKIiu.

CUHTE3UpOBAaHHBIA MOJMBUHWIALIETAT MpEJHA3HAYEH Ui JalbHenIen
XUMHYECKOM MOJU(PUKALIMU €TO B TOJUBUHMWIOBBIN ciupT. C 3TOM 1eJIbI0 TOTO-
BAT PacTBOp MoJMBUHMIAIETaTa B 3TUiI0BOM criupte (100 r) ¢ koHIeHTpauueu
30%. HenocTaroiee KOJIMUECTBO PACTBOPUTEINS (3TaHOJIA) JIJIsi MPUTOTOBJICHUS
YKa3aHHOT'O pacTBOpa PACCUUTHIBAIOT, UCIOJbB3YS JAHHbIE O BEJIMYMHE BBIXOJA
pacTBopa NOJIMBUHUJIALIETATA.

Tpebosanua k omuemy.

1. 3aroroBky otuera HE0OX0AMMO OPOPMUTH 3apaHee; B HEH OTBETUTh Ha
BCE MyHKTHI 3aJaHusl, KOTOPBIE YKa3aHbl 6o Beeoenuu.

2. B otdere mpuBecTU KpAaTKyr0 METOAMKY pabOThl, peuentypy u Tpelye-
MbI€ PaCUEThl.

3. OnucaTh XMMHU3M CTaJWi Npolecca paJuKaIbHON MOJIMMEpU3aALINH.

4. TlpuBectu yepTex 1a0OPATOPHON YCTAHOBKH.

5. OTpa3uth OCHOBHBIE CBOMCTBA M 00JIACTH MPUMEHEHUSI OJIMBUHIJIALIETATA.

6. [Toctpouts rpadguk 3aBUcCUMOCTU KO3 PHIIEeHTa pedpaKkiuu OT BpeMe-
HU PEaKI1H, ONPEIEIUTh BBIXO]I MOJIUMEPA.

7. Cnenatb BBIBOJIBI IO MOJTYYEHHBIM pe3yJbTaTaM padoThl.

JlaGopaTopHas pabora Ne 2

COITIOJIMMEPU3ALIMSI CTUPOJIA C METAKPMJIOBOM
KHCJIOTOM 1 AHAJIN3 COCTABA COITOJINMEPA

Peaxkmueui.
Crupon mepertansiii - 0,1 monb (11,5 ev’, mwiotHOCTS 0,909 T / M)
MeTaKpHIIOBas KHCIIOTA riepersanHast - 0,05 Moib (4,2 oM, mwiotHocTs 1,015eM/r)

Junutpun azobucuzomacisiHon kucinotel) - 0,0735 1
3
Jlnokcan wiu TuMeTIhopMamMu - 50 cm
ooy 3
[lerponeitnpiii 53gup - 100 cm

PactBop rugpokcuaa kanus cnuptoBbii, 0,1 H.
PactBop denondranenna cnupToBblid (MHAUKATOD)

IIpuoopwvr u odbopyoosanue.

Ipo6upky ¢ mpuiLIHpOBAHHBIME TTpoOkamu Ha 15-20 cm’ (2 mT.); Tep-
moctaT Ha 70°C WM TIMIEpUHOBAsS GAHS ¢ KOHTAKTHBIM TEPMOMETPOM U Tep-
Mopele; 6rokc Ha 50 cM’; cTakaHbl xuMudeckue Ha 100 cM’ (2 IIT.); YamKu
Herpu (2 wr.); konbbl kKoHmdeckue Ha 100 mwim 250 cm’; Boponka (1 mrT.);
CTEKJISTHHBIE MAJIOYKH (2 IMIT.); BEChl AHAIMTUYECKUE; IITNATEIb, YACOBOE CTEKIIO;
nuneTky Ha 20 CM’; MepHBIC LHTHHAPHI; GIOPETKH Ha 25 CM.



Ilopaook evinonnenusn padvomel.

Ha ananutuyeckux Becax B OIOKCE B3BEHIMBAIOT MHUIIMATOP B KOJIMYECTBE
0,5% ot cymmsl Mmacc MoHomepoB (0,0735 r). 3aTeM K MHULMATOPY MPUITHUBAIOT
ctupod (0,1 Mons) u MeTakpuiioByto kucioty (0,05 MOJb) B MOJIBHOM COOTHO-
menun CT : MAK = 2 : 1. 3akpbiBalOT OIOKC U BCTPSXUBAIOT COJIEPIKUMOE 0
MIOJTHOTO PaCTBOPEHUSI MHUIIMATOPA B CMECH MOHOMEPOB.

[Tocne pacTBOpeHUs] MHUIMATOPA M THIATEIBLHOTO MEPEMEITUBAHUS CMECU
COJIEP’)KUMOE OIOKCA pa3IMBalOT MOPOBHY B JBe MpoOupku. [Ipodupku 3akphi-
BAIOT IPOOKAMH U IIOMEIIAIOT B IIIHIIEPUHOBYIO a0, HarpeTyro 10 60 - 70°C.

Cormnonumepu3aiuio MOHOMEPOB BEAYT A0 JOCTIKEHHUS CHPOMOOOpPa3HOTO
COCTOSIHUSI PEAaKIITMOHHOM CMEeCH B MPOOUpPKaX U 3aMEPSIOT BpeMsl, MOIIe/Iee Ha
conosiuMmepuzanuio. [IpoOupku BeIHUMAIOT W3 O6aHU U OTKphIBalOT. Comepku-
MO€ MPOOUPOK IPHU MEePEMEIIUBAHNN CTCKJISHHBIMU MaJOYKaMU MEJIJICHHO BBbI-
JIUBAIOT B CTaKaHbI C OCAJUTENIEM, B KOTOPBIX MOJYYSHHBIN COMOJIMMED BbIACIIS-
€TCsl B BUJIC BA3KOM, 3aryCTEBAIOLICH M 3aTBEPJEBAIOIICH Macchl. B kaudecTBe
OCQIUTEINsI UCTIOJB3YIOT TeTposieHbIN 3up. Ocagok moiumepa OTASTSAIOT OT
KUJKOCTH METOJIOM JEKaHTallUh W €Ile pa3 THIATEIbHO MPOMBIBAIOT YHCTHIM
ocaauTeNieM. 3aTeM OCaJO0K BBITPYKAIOT Ha MPEABAPUTEIHHO B3BEIICHHYIO
gamky Iletpu m moxacymuBaioT, mMpomMokas ero (UIBTPOBaJIbHOW Oymaroi.
B3BemmuBaroT u onpeaensoT oOurid BBIX0 COMOIUMEpA.

OT NoACyIIEHHOTO COMOIMMepa OTOUPAIOT HABECKY ISl ONPEAETICHHS €r0 CO-
ctaBa. Coziep)KaHHe B COIOJIMMEPE 3BEHBEB METAKPUIIOBOM KUCIIOTHI U CTUPOJIA Ha-
XOJST IO KOJIMYECTBY BBISBJIIEHHBIX B COMOJIMMEPE KapOOKCHITBHBIX TPYIII.

Onpeodenenue cooeprcanus KapoOOKCUNbHBIX CPYNN 8 CONOIUMeEpe

Omnpenenenne OCHOBAHO HA B3aMMOJIEUCTBUM KapOOKCHIIbHBIX TPYIII
3BE€HbEB METAKPUIIOBOM KUCIIOTHI CO LIENOYBIO:

~COOH +KOH= ~COOK +H,0

Konnueckue koyiObl A1 TUTPOBAHUS MPEIBAPUTEIHHO B3BEIIMBAIOT HA
aHAJTUTUYECKUX Becax ¢ TouHOCThIO 10 = 0,0002 1. B 3TH k010K OTOMpAIOT U
B3BEIIMBAIOT HA AHAJIUTHYECKUX BECaX HABECKU HCCIEAYEMOIO COIMOJIMMEpa
maccoit ~ 0,1 — 0,2 r. K naBeckam npumuBaior 20 cM> pacTBOPHUTENIS U IepeMe-
IIMBAIOT COAEPKUMOE /10 TIOJIHOTO PAcTBOpPEHUsl comoiuMmepa. B kauectse pac-
TBOPUTEJIS JJIsl COTOIMMEpPA MPUMEHSIOT TUOKCAaH Uiu auMmeTmidpopmamua. Bo
n30eKaHue BbINAJCHUS OCaJika MPU TUTPOBAHUM ILENOYb JOJKHA OBITH B BUJE
CIIUPTOBOI'O PacTBOPA.

3ateM B KOJIOBI OOABIIAIOT HECKOJIBKO Kamenb (heHonadTanternHa u OTTUT-
poBbiBatoT conepxumoe 0,1 H cniuproBeiM pactBopom KOH no mosiBnenus po-
30BOM OKpacku. [lapannenvHo cmassam KoHmMpoabHblil onvim (0€3 HaBECKH) IS
omnpezeneHust (OHOBOIO COJAEPKaHMSI KUCIOTHBIX TPYII B HUCIOIB3YEMOM pac-
TBOpPHUTEJIE.



Ilo xonMuecTBY WIENOYM, MOMIEANIEH HAa TUTPOBAHUE, ONPEIECISAIOT CO-
nepxxanue kapOokcwibHbIX rpynn [~COOH] 6 maccosvix % B ucciexyemMom
COIOJIMMEDE TI0 cienytouieil popmyne:

coon 1- (V, =V, )K -0,0045 -100

m b

rae Vp u Vg - 00semsbl 0,18 pactBopa KOH, u3pacxonoBaHHOTO Ha TUTPOBAHKE
N . 3
poObI ¢ HABECKOW COMOJIMMEPA U KOHTPOJILHOM MPOOBI, CM™;

K - nonpaBounslit ko3 dunuent 0,11 cnuproBoro pactsopa KOH;

0,0045 — xomuaectBo ~COOH-rpymm, coorBercTByomee 1 cm” Touro 0,11
pactopa KOH, r/cm’;

m- HaBeCKa COMOJIMMEpa, B3ATasi Ha TUTPOBAHUE, T.
3a KOHEYHBIN pe3yibTaT MPUHUMAIOT CpefHee apu(MeTHndecKoe 3HaUCHUe
aHanMsa JAByX Mpoo.

Oopabomka pe3zyibmamoe.

Coneprxanue 36enbe MeTakpriaoBoil kucinotsl B cononumepe [MAK .cc]
B % (Maccoewix) OnpenenseTcs IMyTeM MepepacueTa o HalJIeHHOMY COaepKa-
HMIO KapOOKCHUIIBHBIX TPYIIIL 110 (hopMyIie

[MAK ] — [COOH ]M MAK
mace M

COOH

rae Myax - Macca 3BeHa METaKpUJIOBOW KUCIIOTHI, I/MOJIb;
Mcoon - Macca kapookcuiabHO# Tpynel COOH, r/Moms;
[COOH] - naiineHHoe BbIlI€ cOAepKaHUE KAPOOKCUIBHBIX TPYII B COIO-
numepe, %o.
Conepxanue 36enves ctuposia B conoumepe [CTyae | B % (maccoswix)
OyJner paBHO:

[CTyace] = 100 - [MAK 0]

CocTaB conoaumepa 6 MoabHblX 00X TPOBOJAT MO (HopMysiaM

[MAK Macc ]
— M MAK ) i
MAK = S T Ter T
M MAK M CT



[CTyor ] =1 - [MAK yo.]-

ITo conmepxanuto 3BeHbeB ctUpoda [CTyo,] U METakKpUIOBON KHUCIOTHI
[MAK,01], BBIpaXXKEHHOMY B MOJIbHBIX 004X, HAXOASAT MONbHOE COOMHOULeHUE
amux monomepos 8 conoaumepe: [CTyon] : [MAKyox].

[lony4yeHHOE COOTHOLIEHHE CPABHUBAIOT C MOJIBHBIM COOTHOUIEHUEM MO-
HOMEPOB B MCXOJHOW CMECH W JIeJal0T BBIBOJbI 00 aKTUBHOCTH MOHOMEPOB B
pPEaKIMU CONOJIMMEPHU3ALIHH.

Pa3genuB MOJBHYIO JOJI0 COOTBETCTBYIOIIETO MOHOMEPA B COIOJIMMEPE

Ha BpeMs T OT Hayaja MpoIecca COMOIUMEPHU3AIMH 10 MOMEHTa CUPOITooOpa-
30BaHUS (3aryCTEBaHMS CMECH), PACCUUTHIBAIOT CKOPOCTh COIMOJIMMEPH3AIUH 110
Ka)KJIOMY U3 MOHOMEPOB.
Pe3ynbTaThl U3MEPEHHI M pacYETOB 3aHOCAT B TabHITy 1.
Tab6auma 1

PCBYJIBTaTBI KOHTPOJIA IponecCa COIMOJIMMEpU3aIlInn
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Tpebosanusa k omuemy.
1. 3aroToBKy oTyeTa 0(hOPMHUTH 3apaHee, OCBETUB B HE OTBETHI Ha 3aja-
HUS1, KOTOpbIE YKa3aHbl 6o Beedenuu.
2. IlpuBecTH KpaTKyt0 METOJIUKY pabOThI, pELENTypy U TpeOyeMbIe PaCUETHI.
3. Onmucate XMMH3M CTaIuid PaJUKAIbHON COMOJMMEpPU3ALHUHU CTHpPOJA U
METaKPUIOBOU KUCIIOTBHI.



4. OTpa3uTh OCHOBHBIE CBOMCTBAa M 00JIACTH MPUMEHEHHS COIOJIUMEPOB
CTHpOJIA.

5. N3006pa3uTh yCTAaHOBKY JIJIsi COMOJIUMEPHU3ALINH.

6. ConocTaBUTh COOTHOUIEHUE MOHOMEPOB B MCXOAHOW CMECH C COOTHO-
IIICHUEM 3BEHBEB B COMOJIMMEPE M CHIEJIaTh BHIBOJBI 00 aKTHBHOCTH Y4acCTBO-
BaBIIMX MOHOMEPOB B conojimMmepu3zanuu. CpaBHUTH MOJYYEHHBIE PE3YJIbTAThI C
JTUTEpPaTypPHBIMU JAHHBIMU O 3HAYEHUSIX KOHCTAHT COIMOJIMMEPHU3AINU CTUPOJIA
1 METaKPHJIOBOM KUCIIOTHI.

JlaGopaTopHnasi pabGora Ne 3

TIOJIYUYEHUE JIMHEMHBIX TTOJINDOUPOB ITOJIMKOHEHCAIIMEN
OTAJIEBOI'O AHTTUAPUIA 1 STUJIEHI JIMKOJIA

Peaxkmugul.
®dranessiit anruapun - 0,1 mons (14,8 1)
OTUIICHTJIUKOJIb - 0,1mo15b (6,4 T, mIotHOCTH 1,1 13F/CM3)

PacTtBop runpokcuia kamus cnupToBbii, 0,1 H.

PactBop denondranenna ciupToBbIi (MHAUKATOD)
3

Cnuproben3onbHas cMmech (1:1) - 100 cm

Ilpuobopvr u odoopyoosanue.

dapdopoBblii cTakaH eMKOCThI0 200-250 CM’; CTEKJISHHAS BOPOHKA WU
KyCOYeK KajJbKH; TepMOMETp pTyTHBIH oT 0 10 300°C; s1eKTporinTKa ¢ necya-
HOW HUTM BO3IYIIHOM GaHeil; KonObl KOHHYECKHE Ul TUTpoBaHus Ha 100 cM’;
KOHTaKTHBIH TepMoMmeTp (10 3000C) B KOMIUIEKTE C TepMmopese; OIpeTKU Ha
25 cM’, BeChl TEXHHUECKHE M AaHATNTHYCCKHE.

Ilopaook évinoanenusn pabomel.

Ornepaniuu BBIMOJHSAIOT B TAKOW MOCIEI0BATEIBHOCTU: 1) TPOBOMAST MOJIU-
KOHJIEHCAuIo (hTajJeBOr0 aHTUIpUAA U ATWICHIJIMKOJIA, 2) B MpoIecce MOH-
KOHJICHCAIIMU OMPEACISIOT KUCIOTHBIE YHCIIa U PACCUUTHIBAIOT MOJEKYIISIPHYIO
Maccy 00pa3yrolerocs nojiuMepa; 3) CTposAT 3aBUCUMOCTb MOJIEKYJISIPHOU Mac-
ChI TOJMA(UPa OT MPOAOTHKUTETLHOCTH TTOJTUKOHICHCAIINH.

B mnpensaputenbHo B3BemieHHOM (apdopoBOM cTakaHe B3BEIIMBAIOT Ha
TeXHUYECKUX Becax 6,4 r stuneHrnukons. B dbapdopoBoit yanike B3BEIIMBAIOT
14,8 T ¢TaneBoro aHruapuia W BHICHINIAIOT €r0 B CTaKaH C ATUJICHIIIUKOJEM.
[TepememnBalOT COAECPKUMOE CTaKaHa U MJIOTHO 3aKPBIBAIOT KYCOYKOM KaJIbKH,
3aKpEIJIEHHON Ha CTakaHe C MOMOIIbIO PE3UHKHU. Y CTaHaBIUBAIOT (papdopoBslii
CTakaH CO CMEChI0 MOHOMEPOB Ha mecyaHyro 0aHio. Uepe3 OTBEpCTHE B KaJlbKe
OMYCKAIOT B CTaKaH TEPMOMETP I UBMEPEHUS TEMIIEPATYPhl CMECU B XOJI€ pe-
aKI[MU U 3aKPEIUISIIOT €ro Ha IITaTUBE. BKIIOYAIOT 2JIEKTPOIIUTKY U HArPEBAIOT
cMech 10 Temmepatypsl 130°C, B pe3ynbTare 4ero MCXOAHAS CMeCh MPEBpalla-
€TCsl B OJHOPOJHBIN KIEHKUW cupor. Ilocie ToCcTux’eHus: TeMeparypsl 130°C



O0TOMpAlOT NEPBYIO MPOOY NIl TUTPOBAHMS, ONPEICICHHSI KUCIOTHOTO YHCIa U
pacyeTa MOJIEKYJISIPHOM Macchl IPOAYKTa B CaMOM Hadalle Mpouecca MOJUKOH-
neHcanuu. (Meroauku onpeeaeHus: NpUBEICHbI HUXKE. )

3aTeM TeMnepaTtypy peakiMOHHON CMECH MOJIHUMAIOT /10 180°C u BbIme U
BBIJIEP>)KUBAIOT IIPU MOBBILIEHHON TemIlepatype B TeueHue 2-3 gaco. Cupomno-
oOpa3Hasi Macca MpH 3TOM IOCTENEHHO MPEBPALIAETCS B BSA3KYI0 CMOIY, KOTO-
pasi 3aTBEPAEBACT MPU OXJIAKICHHM.

Tocie HarpeBa peakimoHHo# cMeck 10 180°C IPoBOIAT BBIAEPHKKY B Te-
yeHue | yaca u oTOMparoT BTOPYIO o0y AJi TUTPOBAHUS U pacdyeTa KUCIOTHO-
ro uncna (K.Y.) u monekynspHoit maccel oOpasyromierocsi noinumepa. Tperbio
npoOy Ha TUTPOBAHUE OTOMPAIOT Yepe3 Yac Mocjie BTOPO.

B xone npornecca Habmomaetcst crienuduyeckuii 3¢pdexT — Bo3ronka (Pra-
JIEBOTO aHTHApPUJA MIPU HAarpeBaHUM. B pe3ynbpTaTe BO3rOHKM (TasieBblid aHTU/I-
PUI BHOBb KPUCTAJUIM3YETCA HA MPOXJIAJHBIX CTEHKaX CTakaHa U MOBEPXHOCTH
KaJIbKU. UTOOBI M30eXaTh MOTEPh aHTUAPHUIAA, HYKHO MEPUOJAMYECCKU CUUIIATH
Y TIIATEJIBHO MEPEMENINBATh €r0 ¢ PEAaKIMOHHOW cMechlo. OKOHYATENBHO MPO-
LIECC 3aKAaHYMBAIOT TOTJa, KOIrJa KUCIOTHOE YHUCJIO IMEpPEecTaeT CUIBbHO HU3Me-
HATHCS C TCYCHUEM BPEMEHHU.

Ilo BeIMUKMHE KHUCIOTHOTO YHMCIA PACCUMUTHIBAIOT MOJEKYJSPHYIO Maccy U
CTeNeHb MOJMMEpPU3AluUd N MoIMdPUpa U CTPOAT TpadUK 3aBUCUMOCTH €ro
MOJIEKYJISIPHOM MAacChl OT BPEMEHM MNOJUKOHAEHcAauuu. llonmyyeHHbIE naHHBIE
3aHOCST B Ta01. 2.

Tabmuma 2
JlaHHBIC KOHTPOJIS MTpoIIecca MOJITUKOHICHCAITUN
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Onpeodenenue KUCIOMHO20 YUCTIA U MOAEKYJIAPHOU MACCbL ROaUIPupa

Kucnomnoe uucio ompadcaem KOHYeHMpayuio KapOOKCUNbHBIX 2PYhN,
codepacawuxcs 6 1 e nonumepa, u onpeoensemcs no konuvecmey me KOH, ne-
00X00UMO020 OJis1 HeUMPAIU3AYUU IMUX KAPOOKCUTIbHBIX SPYNN.



B nanHoii pabore B XoA€ MOJMKOHACHCAIMHM (DTameBOro aHTUapuia U
ATUJICHIJIMKOJST 00pa3yeTcs MPOAYKT, B KOHIUEBBIX OPTO-(TaJaTHBIX 3BEHBIX
KOTOPOTO COXPaHSIOTCS KapOOKCUIIbHBIE TPYIIbI, HE BCTYMUBIINE B PEAKIHUIO
nonudTepupukanuu. C yBeIMUYEHUEM NPOJOJDKUTEIBHOCTH PEAKIMU KOHIICH-
Tpauus JaHHBIX KUCIOTHBIX TPYIII CHUXKAETCH.

Ornpenenenue KUCIOTHOTO YHUCIa OCHOBAHO HAa B3aUMOJIEHCTBUM STHUX
TPYIIII CO HIENO0YBIO:

@ ® . ® @_
"™CH2 CH2 O C C OH "™ CH2 CH2 O C C OK
+ KOH + HzO

B KoHHYECKHE KOIOBI eMKOCTBbIo 100 cM°, HpeIBapHTEIBHO B3BCIICHHBIC
Ha aHAJIUTUYECKHX BecaxX, OTOMPAIOT HABECKH PEAKIIMOHHOW CMECH MacCoi
0,2-0,3 1, KoTopbI€ B3BEMIUBAIOT ¢ TOUHOCTHIO 10 0,0002 r. Bpemst B3sTUS HaBe-
COK yka3aHo Bblllle. K HaBeckam nmpuiuBatoT mo 20 cM’ CIIUPTOTOIYOJILHOU CMeE-
cu (1:1) nns pactBopenus. [lociie mMoTHOrO pacTBOpeHHs K Mpodam A00aBIISIIOT
3-4 xamu eHondTanenHa u TUTPYIOT coaepkumoe koo 0,1H cnupToBBIM pac-
tBopoM KOH 10 nosiBnenust po3oBoi okpacku. [lapannenvho npogoosim KoH-
mponvbHblll (Xonocmoit) onvim (6€3 HAaBECKH) JUIsl ONIPEACIICHUS cofep kaHus ¢o-
HOBBIX KHCJIOTHBIX T'PYIII B UCTIOJIB3YEMOM PAaCTBOPUTEIIEC — CHUPTOTOIYOJbHOM
cmecu. KucnorHoe uncino (K.Y.) paccunthiBaroT o Gpopmyre

V_ - V)T 1000
Ky = Vo=V ,
m

rae V, n Vi — oosemsl 0,11 pactBopa KOH, u3pacxo0BaHHOTO Ha TUTPOBAHUE
POGBI ¢ HABECKOH MOMMMEPA H KOHTPOIBHOM IPOOBI, CM”;
T —tutp 0,1 1 pactBopa KOH, 1/ cm;
m — HaBeCKa MOJIUMEDPA, T.
Yucno 1000 B dhopmyne ciyXUT A BbIpaKeHUs] KOHLIEHTPAlMU pacTBopa
KOH B Mr Ha 1 r monumepa.
Tutp (Tkon) 0,11 pactBopa KOH BbIumcisitor no popmye

r-skB KOH-K- N,
1000 ’

TKOH =

rjae r-3kB KOH - macca rpamMmM-3KkBUBalieHTa TUpokcuaa kamus (56,1), r/morb;
K - mompaBouHbIit K03hOUITMEHT KOHIEHTPALUK IIEIOYN JJI TPUBEICHUS
ee k TouHo 0,1 H pacTBODY;
Nkon - HOpMQJIBHOCTD HIEJI0YH, MOJIb/J.



3a KOHEUHBIN pe3yJbTaT IPUHUMAIOT CpeHee apuPMeTHIecKoe 3HAaUCHHEe
KHCIIOTHBIX YHCEl, TOJYYEHHBIX aHAJIM30M JIBYX MapaieIbHbIX MPoO0.
IIo BenWuYMHE KHUCIOTHOTO YMCIIA ONPEACIAIOT CPEAHIOI MOJEKYISIPHYIO

Maccy moaumepa Mn M3 COOTHOIICHHUS

M. = 56,1 -1000 ’
K.4.

rae 56,1 — monekymnspHas macca KOH, r/moib.
3Has MOJIEKYJSIPHYIO Maccy M. u Maccy MOBTOPSIOIIETOCS COCTABHOTO
3BeHa M(yy3, HAXOIT CPEHIOK CTENICHb MOMMMEPH3aliy N monud(upa:
M .,
Y .

n =
CIT3

[Tocne onpeneneHns MONEKYIIPHON MacChl NOAUA(PUPA, TOCTUTAEMON MPHU
pa3HON MPOJOJKUTEIBHOCTH IPOLECCa, CTPOAT 3aBUCHUMOCTb €€ 3HAY€HUil OT
BPEMEHU MOJIMKOH/ICHCAIIHH.

Tpeoosanusa k omuemy.

1. B npenaputenbHO 0pOPMIICHHOM 3aroTOBKE OTYETa J1aTh OTBETHI Ha
BOIIPOCHI, YKa3aHHBIE 860 Beeoenuu.

2. [IpuBecTH KpaTKyro METOIUKY PabOThI, peLETITYPY U TPeOyeMbIE PACUETHI.

3. OnucaTh NOCTAAMNHBIN XUMHU3M TOJTUKOHJICHCAIIMU (HTAaIEBOTO aHTU/I-
pUa v STUICHTJIMKOJI.

4. OTpa3uTh OCHOBHBIE CBOMCTBA U 00JIACTH MPUMEHEHHUS CIOXHBIX MOJIH-
3(hUpOB Ha OCHOBE (PTANEBBIX KUCIOT U TITUKOJICH.

5. TlocTpouth rpauuecKyr0 3aBUCHUMOCTH MOJICKYJISIPHOM MAacChl TOJIH-
a¢upa OT BpeMEeHH MOJIUKOHJICHCAIIUH U ClIeJIaTh OKOHYATEIbHbIE BEIBOJIBI O Xa-
pakTepe MOJIUKOHICHCAIUH.

JlaGoparopHuasi paGora Ne 4

[NOJIYUEHMUE TTOJIMBUHWJIOBOT'O CITUPTA IIEJIOYHBIM
T'MAPOJIN30M TIOJIMBUHWJIALIETATA

Peaxkmueui.
PactBop nomusunmnanierata (IIBA) B atunosom criupre (30 %-nprit) -30 1
Pacmeop wenouu 6 smunosom cnupme
(11,25 KOH wm 9r NaOH B 100 c™’ crimpra - 60 cv’;
PactBop denondranernna cnupToBblid (MHAUKATOD)
ArneToH - 500 cv’.



IIpuobopwvr u odbopyoosanue.

Tpexropnas konba eMkocTbio 250 min 500 cM°, CHaGKEHHAs MEIIAIKOH ¢
repMETHYHBIM 3aTBOPOM; KarlelIbHasi BOPOHKA oObeMoM 150-200 cm’; maGopa-
TOPHBIH TpaHCOPMATOP; MEPHBIH IWIMHAP BMeCTHMOCThIO 100 cM’; koba
bynsena ¢ BopoHkoill broxHepa; Becbl TeXHWYECKHE M aHAIUTUYECKHE; HIKad
CYLUIWIBHBIN; Yallky IleTpu, BOZOCTpYyHHBIN WIM BaKyyMHBINA HACOC.

Hopaook evinoanenusn pabomeol.

B Tpexropiyio koa0y eMkocTsio 250 (500) cM’, CHAGKEHHYIO MEIIANKOI ¢
repMETHYHBIM 3aTBOPOM H KATleIbHOH BOPOHKOM, 3aMMBaioT 60 CM’ CIIMPTOBOTO
pactBopa mienoud. B kanenbHyto BopoHKy nomeniatoT 30 r 30%-Horo crnupro-
BOro pactBopa nonuBuHuianerata (IIBA). Bxirowaior Memanky v Opu KOM-
HAaTHOM Temmeparype AO0OaBISAIOT MO KaIUIiM pacTBOp MOJMBUHUJIALETATa K
pactBOpy mienouu. HactpanBaroT ckOpocTh mpuKanbiBaHus pactBopa [IBA Ha
ypoBHE 4-5 karnenb B MUHYTY.

B xozxe mpoTekaHusi peakMu THAPOJIM3a OOKOBBIX alleTaTHBIX TPYMHI MO-
nexyn IIBA ucxonubiii 6ecreTHblii pactBop [IBA mpeBpamiaercs B konbe B
0CaJI0K MOJIMBUHUIOBOTO CIHPTA KEATOBATO-KOPUYHEBOTO LBeTa. lIpomomku-
TEJIBHOCTh peaKkuu — 2-3 4.

Ilo oxoHYaHMM mpouecca TUAPOJN3a OCANOK MOJWBUHUIOBOTO CIHPTA
(IIBC) otdunbTpoBbIBalOT Ha BOpOHKE BroxHepa, HECKOJIbKO pa3 MPOMBIBAIOT
allEeTOHOM JI0 HEHUTpaJIbHOM peaklMy MO MHAMKATOPY W CyIIAT J0 MOCTOSTHHOM
Macchl Ha MpeaBapUTeNIbHO B3BelleHHOW yamike [leTpu B cymmibHOM mKady
WIM Ha BO3JyXe NpPH KOMHATHOW TeMIepaType B T€UEHUE Henenu. BeicymieH-
Hbl nonuBuHWIOBBINA cnupT ([IBC) B3BemMBalOT U ONpeeisioT BbIXOJ MPO-
IyKTa.

[lo BenmuumHE BBIXOJA MPOJYKTA CYISAT O CTEIIEHH KOHBEPCUM alleTaTHBIX
Ipynn B COIUPTOBBIE.

Tpebosanua k omuemy.

1. 3arotoBky otuera opopMUTH 3apaHee, JaB B HEM OTBETHI MO MYyHKTaM,
KOTOpbIE€ YKa3aHbl 80 Beedenuu.

2. N300pa3uth cXemMy YCTaHOBKH.

3. [IpuBecTr XUMU3M peaklUy MIEJIOYHOTO TMAPOIN3a MOJIUBUHUIALIETATa
U pacuet Teoperuyeckoro Boixona [1BC.

4. Yka3aTb CBOMCTBA U 00JIACTU IPUMEHEHUS MTOJIUBUHUIIOBOTO CIIUPTA.

5. BolnonHuTh TpeOyemble pacdeTbl, ONPeaeIUTh BBIXOA MPOAYKTa U Cle-
JaTh BBIBOJIBI IO PE3yJbTaTaM padboThl.



JlaGoparopuasi pabora Ne §
TEPMUYECKASA JEINOJIMMEPU3ALIA ITOJIUMETUIIMETAKPWIATA

Hcxoonvie mamepuansvt u peakmueni.
[NonumeTunmerakpunat (CTpyKKa, HOPOIIOK, kpomika) - S50 ;
CIHpT STHIOBBIH - 50 cM;
VYHuBepcanbHas UHAUKATOpHAsI Oymara

IIpuoopwvr u odoopyoosanue.
Kon6a Bropua emxoctbio 1000 cM’; IpSMOil XOIOMWIBHIK (XONONMIBHIK JINOHXa);
TEPMOMETP €O IKaynoi aeneHuit or 0 go 300 0C; nedriermatop; ajnoHxk; OaHs BO3-
JyIIHAsT; SIEKTPOIUIMTKA; BEChl TEXHUYECKUE M aHATTMTUIECKUE; pedypaKTOMETD.

IHlopaook evinonenusn padomel.

B xon6y Bropma 3arpyxarT 10-20 © u3Menb4eHHOTO MOJIMMETUIMETAKPH-
nata (IIMMA) u xoi0y yCTaHaBIMBaIOT HA BO3AYIIHYIO OaHIO HaJ AJIEKTPOIUINT-
koi. K xonbe nmpucoeAuHSIOT NpIMON XOJOIUIBHUK, AJIOHX U IPUEMHYIO KOHHYE-
CKYIO KOJIOY JiIsl cOopa MpOAyKTa TEPMOAECTPYKIUH (zernonumepa). B ropio koin-
Obl Bropiia BCTaBJISIIOT TEPMOMETP U TIOCTEIIEHHO HArpeBalOT COJEPIKUMOE KOJIOBI
Ha BO3IyIIHOM Gawe. [Ipu Temmepatype 160-300°C mpoTekaeT TepMudeckas 1eCT-
PYKIMs (AemorMMepur3alys) MoTUMETHIMETaKpIiIaTa U 00pa3yeTcsl KUJIKUNA MO-
HOMEp-CBIpEI], OKpAIICHHBIA MPOJYKTAMU TEPMOOKHUCICHUA. MOHOMEp-ChIpel]
KOHJICHCHPYETCS Ha CTCHKaX XOJOIUIbHUKA U CTEKAET B TPUEMHUK.

OOGBIYHO OTrOHKa JIeTIOJMMEpa HauMHAETCA Mpu OoJiee HU3KHUX TeMIlepa-
Typax, 4TO OOBSCHSETCS MPUCYTCTBHEM OCTATOYHBIX KOJIMYECTB MOHOMEpa U
npuMeceil B noiumepe. B mpoiiecce nenosimMepus3aliud TeMIeparypa B mapax
KOJIeOJIeTCs B IIpeiesiax 160-240°C B 3aBHCHMOCTH OT MHTEHCHBHOCTH HarpeBa-
HUS W YHUCTOTHI MCXOJHOTO MOJUMETUIMETaKpuiaTa. YUcToTa MCXOAHOTO IIO-
JUMepa BIUSET TaK)Ke Ha OKpAacKy MOHOMEpa-ChIpIia.

HarpeBanue npekpariaror, Korjia 3aKOHUYUTCS MHTEHCHUBHAs OTTOHKA MO-
HOMEpa-ChIplia, a Ha JHEe Koj0bl Biopia (B kyOe) ocTaHeTcss HeOOJIBIIOE KOJIH-
YECTBO HEpPa3JIOXKMUBIIErocs mnoiaumepa. lIpuemHyro Kojaly ¢ AenoJMMepoM
B3BEIIIMBAIOT M PACCUUTHIBAIOT BBIXOJ MOHOMEpa-Chiplia. Y MOHOMEpa-ChIpiia
onpenensaoT koddduiment pedpakiuuu u pH, cpaBHUBAIOT MOJy4YCHHBIC JlaH-
HbIE C JIMTEPATYPHBIMU IS YUCTOTO METHUJIMETaKpuiiaTa W JIEJIal0T BBIBOJ O
MIPUPOJIC U YUCTOTE MOJYUYEHHOTO MPOYKTA MEPETOHKH.

Tpeoosanusa k omuemy.
1. 3aroTtoBky otuera opOpMHUTH 3apaHee, JaB B HEM OTBETHI MO ITYHKTaM,
KOTOpbIE€ YKa3aHbI 80 Beedenuu.
2. N306pa3uth cxeMy ycTaHOBKH Aenonumepusanuu [IMMA.
3. IlpuBecTy XMMU3M peaklMi TepMUUecKor aenonumepusanuu [IMMA.
4. Onpenenutb ko3P punueHt peppaxuuu, pH 1 BbIxoa MoOHOMEpa - ChIpLA.
5. Yka3aTh OCHOBHBIE CBOICTBa U 00jacTH npuMenenust [IMMA.



YACTDb BTOPAA

1. COAEP KAHUE OCHOBHBIX TEM 110 PA3JIEJIY
«®U3NKA BBICOKOMOJIEKYJIIPHBIX COEIUHEHMWN»

1.1. Tema «Cmpyxkmypa nonumepoe»

Cmpykmypa omoenvhvlx MAKpOMONeKYl U HAOMONEKYIAPHAS CMPYKmMypa
noaumepos. XapakTEPUCTUKU CTPYKTYpPbI OTIEIbHBIX MAaKpPOMOJIEKYJI: XUMUYE-
CKas mpupojia, KoHpurypamus, KoHbpopMaIus, CTPyKTypHast U CTEPEOU30MEPHs,
MOJIEKYJISIpPHAsl Macca U MOJMANCIIEPCHOCTh MOJIMMEPOB.

Xumuueckas npupooa OTUMEPOB KaK OCHOBA (POPMUPOBAHUS CTPYKTYPHI
MakpoMoJeKysl. OpraHuyeckne, HEOpPraHM4eCKUE M AJIEMEHTOOPTaHUYECKUE I10-
JIMMEPBI, KX KJIACChl, KOHKPETHBIE MPEJACTABUTENIN U CHIEIIU(PUUECKHIE CBOMUCTBA.

Kongueypayus 38ena, nprucoeJuHEHUS 3BEHbEB U LIENU Y HACBIIIEHHBIX U
HEHACBIIIEHHBIX MOJUMEPOB; CXeMaTH4YeCKOe M300pakeHue (TOMOJOrHyYecKast
CTpYKTypa) KoH(purypauuii. Bnusare koHpuUrypauu Ha CBOWCTBa MOJIUMEPOB.
Baxxnelimme xapakTepUCTUKH KOH(MUTYypallMu JMHEHWHBIX, Pa3BETBICHHBIX U
CeTYaThIX MTOJIUMEPOB.

Kongopmayus u eubkocmo maxkpomosnexyin. [IpyauHbl THOKOCTH U CMEHBI
KoH(popmaiuii, BUIbl KOH(GOpMalMii Ha ypOBHE 3BE€HA, IPUCOEANHEHUS 3BEHBEB
u uenu. TepMoaMHaMHuecKass U KUHETUYecKas THOKOCTh Mojekyn. OreHka
TepMoJIMHaMHuecKoi TuOkocTu o cermeHTy Kyna A. dakTopsl, BIusiomue Ha
TEPMOJIMHAMHUYECKYI0 THOKOCTh moJuMepoB. Kiacchl TepMOaIMHAMUYECKH THO-
KUX MOJUMEpPOB. PaKTOPHI, BIUAIOININE HA KUHETUYECKYIO TMOKOCTH MOJIMME-
POB, KOJIMYECTBEHHAs! OLEHKa KUHETHYECKON T'MOKOCTH MO TeMIlepaTypaM CTeK-
noBanus T, monmumepoB. OCHOBHBIE KJIACCHI KUHETUYECKU THOKUX MOJTUMEPOB.

Ycpeonennas monexynsapuas macca u noauoucnepcHocs OIUMEPOB KaK
CJIEJICTBHE IMPOILIECCOB, MPOTEKAIOUIUX MPU CHUHTE3E, MepepadoTKe U IKCILTyaTa-
uuy noauMepoB. CpeaHeuncioBas, CpeagHeMaccoBasi, CpEAHEB3BEILICHHAS U .
BUJIbI MOJIEKYJIIPHOI Macchl moaumMepoB. CrocoObl OLEHKH MOJIUIUCIEPCHOCTH
MOJIMMEPOB. BiusgHME MOJEKYISAPHONM MacChl M MOJUIUCIIEPCHOCTH Ha KOM-
IJIEKC SKCIUTYyaTalMOHHBIX CBOWCTB MOJIUMEPOB.

1.2. Tema «Mescmonekynapnoe 3aumooeiicmeue u
HAOMONEKYIAPHAA CHMPYKMYPA NOSTUMEP O

[loHsiTHE BHYTpPU- U MEKMOJIEKYJISIPHOIO B3aUMOJEHCTBUS B MOJIUMEPAX.
[Ipuponaa, Buzibl U pe3yabTaT ASUCTBHUS CHII MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHSL.
[ousiTust Kore3uu, aare3uu u ayrore3u. KonnuecTBeHHast OlleHKa HHTEHCUBHOCTH
MEXMOJIEKYJISIPHOTO B3aUMOJIEUCTBHUSI IO SHEPTUH KOTE3UH, INIOTHOCTU SHEPTUH
kore3un (II9K) u mapamerpy pacTBopuMOCTH Op. AcCCOLMATHI MaKPOMOJIEKYII,
uX mneperuieTeHne u QIyKTyupyromas (u3nyeckas ceTka Kak pe3yJbTaT MEx-
MOJIEKYJIIPHOTO B3aUMOJIEHCTBUS B OJIMMEpax.



[Ipu3Haku M pa3nuuus arperatHoro U (pazoBOro COCTOSHUN MOTUMEPOB.
JIBa arperaTHbIX U JBa ()a30BBIX COCTOSIHUS MOAMMEPOB. PazHoBUIHOCTH HaA-
MOJIEKYJIIPHOM CTPYKTYpbl aMOPGHBIX, KPUCTAJUIMYECKUX U CETYAThIX MOJIHMe-
poB. BiusHue BHEMIHUX W BHYTPEHHUX (AKTOPOB Ha THUI HAAMOJIEKYJISPHOM
CTPYKTYpbl IOJIUMEPOB. CTENEeHb KPUCTAJUIMYHOCTH MMOJIUMEPOB U BIUSHUE BU-
J1a HaIMOJIEKYJISIPHBIX CTPYKTYP Ha 3KCIUTyaTallMOHHBIE CBOWCTBA MTOJIMMEPOB.

1.3. Tema «@u3uueckue cocmosanus noa1uMepos»

Crneunduka noBeAeHUs MOJUMEPOB MPU HATPEBAHUM WU TOJ JEUCTBHEM
BHEIIHUX Harpy3ok. dusnyeckue coctosiHug aMOp(HBIX MOJIUMEPOB. YTpyras
nedopmalys «IMOJIMMEPHBIX CTEKOJI», PaBHOBECHAs BBICOKOdJACTHYECKas Je-
dbopmartys 31aCTOMEPOB U BSI3KOE TEUEHUE PACILIaBOB MOIUMEpPOB. TepMomexa-
HUYECKUN METO] U3yUEHHUs NePEeX0/I0B MOJUMEPOB U3 OJHOTO (PU3UUECKOrO CO-
CTOSIHUS B IPYTO€ U TEPMOMEXAHUUECKUE KPUBBIE TIOJIUMEPOB.

WuTepBan BbICOKOAIACTUYHOCTH. PenakcanmoHHbIil Xapakrep GU3NUeCcKuX
cocrosinuid. TemnepaTypbl pu3nyeckux nepexoqoB U (aKTOPhl, BIUSIOUIUE HA
nepexoja u3 ogHoro (U3MYECKOro COCTOSAHMS B Apyroe. Temmeparypa XpymnKo-
cti Txp M yCIOBHA XPYIIKOTO pa3pylieHUsl NOJIUMEPOB. PU3HUECKHUE COCTOSIHUSA
KPUCTAIMYECKUX TMOJIUMEPOB; XapaKTep IMPOLECCOB, MPOTEKAIOIIUX MPU TEM-
nepatype miaBieHus T, KpUCTAUNIMYECKUX NOJUMEPOB. DU3ZNUYECKUE COCTOS-
HUSL CETYAThIX MoJMMepoB. [IpakTuyeckoe 3HaueHHE TeMIepaTyp (GU3HYECKUX
MEPEXO/I0B U TEMIIEPaTyphl XPYIKOCTH MOJIUMEPOB MPU BHIOOPE YCIOBUHM IKC-
IUTyaTaluy M1acTMAacC, BOJIOKOH U 3JJaCTOMEPOB.

1.4. Tema «Pacmeopwt noarumepos

Crneunduueckue 0COOEHHOCTH pacTBOPOB TmoauMepoB. llpusHaku u
CBOIWCTBAa UCTHHHBIX PACTBOPOB MOJUMEPOB U KOJUIOMIHBIX CUCTEM. MeXaHu3M
pactBopeHust moiauMepoB. Habyxanue kak crierududeckas CTaans pacTBOPEHUS
nonumMepoB. [locnencTBus HaOyXaHUS: ygeauuenue odvema u mMaccol noaumepa,
pazeumue 0CMOMUUECKO20 0AGIeHUsl, UCKAXCEHUE (OPMbl, CHUNCEHUE NPOYHO-
cmu U pacmpeckuganue noaumepd. Pa3HOBUIHOCTU HAaOyXaHUS: MeHCCMPYK-
MypHOe U 6HYMPUCMPYKMYPHOe, 02paHuyeHHoe U HeocpaHnuuenHoe. KommuecT-
BEHHBIC XapaKTEPUCTUKU HaOyxaHus. TepMoInHAMUYECKHE YCIOBHS CaMOIpPO-
W3BOJILHOTO PACTBOPEHUS TMOJMMEPOB. 3aBHCHMOCTH BS3KOCTH KOHIICHTPHUPO-
BaHHBIX M Pa30aBJIICHHBIX PACTBOPOB MOJMMEPOB OT WX KOHIIEHTpamuu. Bucko-
3UMETPUUECKHUI METO]I OTIPEACIICHUST MOJIEKYJIIPHOW MaCChl MTOJIMMEPOB.



2. METOJUKH JIABOPATOPHBIX PABOT 110 PA3JAEJY
«®U3UKA BBICOKOMOJIEKYJISPHBIX COEJUHEHWN»

JlaGoparopHasi paGora Ne 1

ONPEAEJIEHUE CTEIIEHU HABYXAHUMS PE3MHBI U
PACYET ITAPAMETPOB CIIMBKHA

Peaxkmuevt u mamepuaol.
3 3
bensun - 100 cM”  (pacTBOpuUTENH C TUNIOTHOCTBIO P = 0.7 r/cM”)
OO6pasiupl pe3uHbl (ByJIKaHW3aTa) pa3HON CTEMEHM BYJIKAaHU3AIMU MacCou

my, He O6oiee 1 T.

Ilpuobopwvr u odoopyoosanue.

[Ipubop Jorankuna, mpenacrapisomuii co6oit U-o0pa3Hyto CTEKISHHYIO
TpyOKY, OTrpafyHpOBaHHYIO ¢ TOYHOCTHIO 710 0,01 cm’. [Tpubop UMeeT KpaHHK B
BEPXHEH 4YacTH JIEBOTO KOJEHA M CTEKISIHHBIM I[IAapUK-pe3epByap Ha IPaBOM
KOJIEHE C FepMETHYHON MPOOKOW, KOTOpas CHaOXeHa KPIOUKOM JJisi 3aKperuie-
HUsl o0pa3la BYJKaHM3aTa; BEChl aHAIUTUYECKHE, TpYyIlla pe3uHOBas, MUIETKA,
CEKYHJIOMEP WJIM YaCHI.

IHlopaook evinoanenusn pabomeol.

Y npubopa JloragkuHa OTKpPHIBAIOT KPaHWK W 3alUBAIOT PACTBOPHUTEIb
(OeH3uH), B KOTOpOM OyIeT MPOBOJUTHCA HAOyXaHHE BYJIKaHHU3aTa.

Habyxanue — smo npoyecc npoHUKHOBeHUsL MOAEKYN HUZKOMOIEKVIAPHOU
Jocuokocmu 8 oopasey noaumepa (m.e. 8 cpedy MoJeKyl 8blCOKOMOIEKYIAPHOSO
CcOeOuHeHUs1), KOMopbvlli NPUEOOUM K OCIADNIEHUIO MENCMONEKVIAPHO2O 83AUMO-
Oelicmsusl, pa308UNHCEHUI0 Ce2MEeHMOos, a 3ameM U YeavblX yeneu MaKpoMoaeKyI,
Ymo conposodcoaemcs ygeaudeHuem 00vema u Maccvl 0opazya noaumepa.

beH3uH 3ammBaeTcs MUNIETKOW 10 BEPXHETO JCNICHUS MIKAIBI OTIPagynpo-
BaHHOI'O MPABOTO KoJieHa npubopa Jloraakuna (0o Hynegot ommemxu).

OO0pazen pe3rHbI B3BEIINBACTCS HA aHATUTHYECKHUX Becax (MCXOHAs Mac-
ca My) ¥ NOJBEIIMBAETCS Ha KPHOYOK MpoOku mpubdbopa. lapuk—pesepByap
npudopa 3aKphIBAETCS MPOOKOH TaK, YTOOBI €T0 COAEPKUMOE COOOIIANIOCH C aT-
Mocheport (02 amoeo omseepcmue 6 nNpobKke HeOOXOOUMO COBMECMUMb C OM-
gepcmuem 20pavbluiKa Wapuka-pesepeyapa).

3aTteM OTKPBIBAIOT KPaHUK JIEBOTO KOJIEHA MpUOopa W depe3 IIJIaHT, Haje-
TBIA Ha 3TO KOJICHO, PE3NHOBON TPYIIEH OCTOPOKHO BIYBAETCS BO3IYX B TAKOM
KOJIM4YecTBe, 4T0O0bI mogHuMarommiics mo U-o0pa3Hoil CTEKISHHON TpyOke
cToNOWK OCH3WHA 3alOJHUII IIapUK-PE3epPBYap W MOIHOCTHIO MOKPHUI MOBE-
IICHHBII Ha KPrOYoK oOpasell pe3uHbl. [locme 3Toro 3akphIiBaloT KpaHHK, a Tak-
’Ke MMOBOPOTOM MPOOKH CMEMIAIOT OTBEPCTHS MPOOKH W TOPIBIIIKA, TEM CaMbIM
pazobmias mpudop ¢ armocdepoil. B 3ToT MOMEHT 3acekaeTcsi BpeMs U HauuHa-
€TCsl OTCYET 00IIero BpeMeHu HabyxaHus oOpasiia.



UYepe3 5 MuH OT Havana HaOyxaHUs MMOBOPOTOM MPOOKH COBMEIIAOT OT-
BepCTUS MPOOKU M pe3epByapa W OUYECHb MEIJICHHO OTKPBIBAIOT KPaHUK (CO00-
watom npubop c ammocgepoii). PacTBopuTenb OMycKaeTcss W3 MIapuKa-
pe3epByapa B KoJieHa Mpubopa, JOCTUTAasT HEKOTOPOTO JICJIICHHUS HIDKE HYJIEBOM
orMmeTku. [lo mkane nmpubopa 3amepsieTcss 00beM pacTBOPUTEIIS, TOTIOIMIEHHOTO
00pasIoM pe3rHbI B NIEPBHIC 5 MUH.

3aTeM elle HeCKOJIbKO pa3 MPOM3BOIUTCS 3all0JIHEHUE pe3epByapa J0 MoJi-
HOTO TIOTPYKEHHSI 00pa3lia, BhIIEP)KKA €ro MOJ CJIoeM OEH3WHA U U3MEPCHHE
MOTJIOIIEHHOTO 00beMa PaCTBOPHUTEIS.

[Tpo10IKUTETLHOCTh BTOPON W TOCIEAYIONIUX BBIJICPKEK JOJKHA PaB-
Hatbes 10, 15, 20, 30 Mun, yToOBI CyMMapHOe (KyMYJIATHBHOE) BpeMsi Ha0yxa-
HUs o0pasiia COCTaBIIsIIO COOTBETCTBEHHO 5, 15, 30, 50, 80, 110, ... mun. U3me-
peHUs 3aKaHYMBAIOT TOTJa, KOTJa MpeKpalaeTcs morjomeHue oeH3nuHa odpas-
IIOM U JOCTUTAeTCs 2-3 HEU3MEHHBIX Pe3yibTaTa.

O6beM norouierHoi xuaxoct (V, M’ )Iociae Kax ol BELICPKKH HAXO-
asT 1o popmyne

V=2h,
rae h — xonmyecTBO MOITIOIEHHOTO PaCcTBOPHUTENS IO MOKA3aHUAM OTIPATYH-
POBAHHOTO IIPABOTO KOJICHA IPHOOpA, CM';
2 — yncno KoyieH B mpubope [loraakuHa.

[To monmy4eHHBIM pe3yJibTaTaM pacCUMTHIBAIOT CTENEHb HalOyxaHus (O,
Mac. %) ByJIKaHM3aTa M0 YPaBHEHUIO

o ="""0 1000, = VP 100%,

mg mg

IJIe M, Mo — COOTBETCTBEHHO Macca Ha0YXIIIeTo M UCXOIHOTO 0OPA3IIOB PE3UHEI, T;

V- 06beM TOJIOMEHHOTO OEH3HUHA, CM;

p - IIIOTHOCTH PAacTBOpHTEs (Gen3una), pasHas 0,7 1/ cM”.

CrerieHp HaOyXaHHsI TIOKA3bIBACT, HA CKOJIBKO IO CPABHCHHIO C MCXOIHOM
YBEJIMUMBACTCSI Macca o0pasiia pe3uHbl B Pe3yJIbTAaTe IMOTJIOMICHHS €10 PacTBO-
PUTEIIS.

Pe3ynbpTaThl pacyeToB 3aHOCST B Ta0I. 3.
Ta6muma 3

Crenenp Ha6YXaHI/I$I BYJKaHH3aTa

Bpewms naOyxaHnus, 5 15 30 50 80 110 | 140 | 170
MUH
Crenenp HaOyxaHUs

o, mac. %

IIo JaHHBIM Ta6J'II/IL[BI CTPOUTCA rpa(bnquKaﬂ 3aBUCUMOCTB CTCIICHH Ha6y-

XaHUS pe3uHbI OT BpeMeHu (Ol =f (t)) 1 pemaeTcst BBIBOJ O XapaKTepe HaOyXaHHUsI.



OHpCIICJIHIOT MaKCHUMaJIbHBIN 00BbEM MOTJIOMCHHOTO PACTBOPUTCIIA Voo B
COCTOSSHHUH PABHOBCCUS, I[OCTHFHYTBIﬁ B KOHIIC OIIbITa (pes’yﬂbmam nocieonezo

3amepa), U PaCCUNUTHIBAIOT 0OBEMHYIO JOJII0 NOJIMMeEpa (P B Habyxuiem oOpasue
o ¢hopmyie
m,/ p
my,/p+V,’~

rjae Mg - Macca o0pasiia UCCIeAyeMOM Pe3UHBI, T;

. 3
p - IUIOTHOCTb PE3UHBI, KOTOPYI0 IpuHuMaeM paBHoi 0,91-0,97 r/cm” B
3aBUCUMOCTH OT BUJA UCCIIEIYEMOUN PE3UHBI;

V. - 00beM GeH3MHA, MOTJIOIMIEHHOTO B COCTOSIHUM PaBHOBECHS B KOHIIE
OIIBITA, CM.

Ha ocHOBaHMM MOJYyYEHHBIX IAHHBIX BBIYHMCISIOT CPEIHIOI0 MOJIEKYIISp-
HYIO MacCy OTpe3KoB memeil Mc MEKIy COCCIHHMH Y3TaMH XHMHYCCKOI
CLIMBKH B MCCIIEyeMOM 00pa3le PE3UHbI, MMEIOIIEH CETYATYIO CTPYKTYPY.

CpenHsisi MOJIEKYIsIpHAass Macca OTpe3KoB merneid Mc onpenensercs 1o
ypaBHeHHUIO DJIOpU HA OCHOBAHWU B3aUMOCBSI3M MEXKIY MapaMeTpOM CETKH

M¢ u o6beMHoOM fonel noauMepa B Hadyxiiem oOpasie :
1
pV,(p° -2
M, =- 2
C 2
In(1-9)+¢+ 20

IJI€ P - IIIOTHOCTb PE3UHBI, KOTOPYIO IIpuHUMaeM pasHoi 0,91-0,97 r/em’;

( - oObeMHas 107 oJIUMepa B HabyxuieM o0pasiie;

Vp - mapuuanbHbIi MOJBHBIA 00BEM PACTBOPUTENS, CM° (IAPLHATbHBIH
MOJIBHBIH OOBEM PACTBOPUTEINIS PACCUUTHIBAETCA MO MOJIEKYJISPHON
Macce U IVIOTHOCTU OKTaHa, AOIYCKas, 4TO YCPEIHECHHAs MOJIEKYJIAP-
Has Macca CMECH YIJeBOJOPOJOB B OeH3MHE NMPUOIU3UTEIHLHO paBHA
MOJIEKYJIIPHOM Macce OKTaHa);

¥ - TapaMeTp B3aUMOJCHCTBUS MONMMEpa M PAacTBOpUTENs (mapamerp
®dnopu-Xarrunca), paBubiii ~0,40 111 CUCTEMBI «CMECh YTJIEBOJA0PO-
10B (O€H3UH) - pe3rHa» Ha OCHOBE CHHTETHYECKOTO MOJIMOYTaIueHO-
BOT'O Kay4yKa.
Paccunras M, onpenessor Yuciao COCTaBHBIX 3BEHBEB N, 3aKIHOUEHHbIX
B OTPE3Kax MEXY y3JIaMH CIIUBKHU (CcmeneHb noiumepusayu Ompe3kos meicoy
V3IaMU CulueKu), TOMyCKas, YTO UCCIEAYyeMbIid 00pa3el] Pe3uHbI TOJyYeH BYJI-
KaHH3aIMeH oIn0yTaIMeHOBOTO KayJyyKa.

Tpebosanusa k omuemy.
1. 3arotoBky otuera opOopMHUTH 3apaHee, JaB B HEMl OTBETHI MO ITYHKTaM,
KOTOpbIE€ YKa3aHbl 60 Beedenuu.
2. [IpuBecTH KpaTKyro METOJIUKY pabOThI, POPMYJIIBI U TPEOyeMbIEC PACUETHI.



3. OTpa3uth OCHOBHBIE CBOWCTBA U 00JIACTU MPUMEHEHHUS PE3UH.
4. TlpuBectu yeptex npudopa Joraakuna.

5. IloctpouTts rpaduk 3aBucumMocTu O = f (t) (kpusyro nabyxamnus).
6. Ha ocHoBaHMM KpHBOW HaOyXaHUS W BBISBICHHBIX CTPYKTYPHBIX Iapa-

MCTPOB BYJIKAHU3ATAa (p, Mc, N¢ n1aTh XapakKTEpUCTHUKY Mpolecca Ha6YXaHI/I$I n
CACJIaTb BBIBOABI O TYCTOTC CIIMBKHU 06p33ua.

JlaGopaTopHas pabGora Ne 2

OITPEJIEJIEHUE JTE®OPMAIIMOHHO-ITPOYHOCTHBIX CBOMCTB
[HOJIMDTWIEHA ITPU PACTSKEHUN 1 OLUEHKA SHEPI'MU
AKTUBALIMU ITPOLIECCA PA3PYIIEHIMA

Peaxmuevt u mamepuanpl: o6pasipl NOJIUITUICHA B (OpMeE JIOTIATOYEK
o 'OCT 11262-80 tomuuon 1-3 Mm.

IIpuobopvr u odoopyoosanue.

PazpeiBHas mamumna tuna MP-5006-5, mraHreHuupKyiab WM MUKPOMETD;
nuHeiiKa; TepMolIKad ¢ AHAMTA30HOM peryiupyembix Temmeparyp 0 - 100 °C;
TEpPMOMETPBI PTYTHBIC C AUATIA30HOM H3Mepenns TemmepaTypsi 0 - 100 °C.

Ilopaook evinonnenus padomel.

JIns UCTIBITAHWIT Ha PACTSHKEHHME 3JIACTUYHBIX TEPMOIUIACTOB, KAKUMHU SIB-
JISIFOTCS TIOJTUATUIIEH, TUIACTU(UIIMPOBAHHBIN TTOJMBUHUIXJIOPU U Ap., HE00XO-
nuMo nipuMeHsTh Jonatouku mo 'OCT 11262-80, popma kKoTOphIX H300pakeHa
Ha puc. 1, a pa3mepsl NpuUBeeHBI B Ta0I. 4.
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Puc. 1. Bun nonatoyku U3 TEpMOILIACTOB ISl UCTIBITAHUN HA PACTSIKEHUE

JlommaTouku BBIPY6aIOT C IIOMOIIIBIO MITAHICBOI'O BBIPY6HOFO HO>Xa U MC-
XaHHUYCCKOTO IIpecca. MaxkcuMaJibLHO A0IIyCTHUMaAs TOJIIIHWHA JIOIIATOYCK HE
OOJDKHA ITPCBBIIATDH 3 mm. Pacuetnas JJIMHAa l(), paBHAaA 25 MM, aBTOMaTH4YCCKHU
(1)I/IKCI/IpyeTC$I CIiICcaJIbHBIMU 3aKUMaMH paSPBIBHOﬁ MalInuHEI.



JUist BBIOJTHEHUS TaHHOM JTabopaTOpHON paboThl HEOOXOAUMO HE MEHee 6
JIOTIATOYEK, BBIPYOJICHHBIX MEPIEHIUKYISIPHO OCH OPUEHTALMOHHOW BBITSIKKHU
nosidTuiaeHa. OOpa3Ibl-I0MaTOYKN JOJKHBI UMETh POBHYIO TJAJKYIO TOBEpX-
HOCTb, 0€3 B3JIyTHi, CKOJIOB, TPEIINH, PAKOBUH U JIPYTUX BUAUMBIX J€(PEKTOB.

Bce o0pasiibl UCHIBITHIBAIOT HA PACTSKEHUE MPU CKOPOCTH AedopMaiivu
(CKOpOCTH JBUXKEHUS TMOABUKHOTO 3aKMMa Pa3pblBHOM MamuHbl) - 50 wiu
100 mm/mun. [Ipeaen usmepenuii no mkaie ycunus P pa3pbsiBHOM MamuHbl oT 0
no 500 H.

Tabnuma 4
Pazmepst nonarouek o 'OCT 11262-80

[Tapamerp Pa3zmep
OOmias puHa /;, MM, He Menee 115
PaccTosiHne MexIy MEeTKaMu, OTPeeIISIONINMHE TTOJI0KESHNE
KPOMOK 32KMMOB Ha 00pasiie /5, , MM 80£5
JlnvHa paboueii yacTtu /3, MM 33+l
PacueTnas mmna /), MM 25%1
Illupuna ronoBku b;, MM 25%1
[Iupuna paboueit yactu b, MM 60,4
Tonmuna d (ot 1 10 3 MMm) 2+0,2
Bosnbiioit paanyc 3akpyriaeHus ¥, MM 25+1
Mausrii panuyc 3aKpyTiaeHHS 7, MM 14+0,5

3aXuMbl MallIMHbI 00ECTIEYUBAIOT HAJIEAKHOE KpeIJIeHue 00pa3oB, HE BbI-
3bIBas MX pa3pylleHHsl B MecTe KperuieHus. Pa3pbiBHas mamrHa cHabxeHa 0Jo-
KaMH aBTOMaTtuyeckou peructpanuu ycunusa P (B H) u otHocurensHoil nedop-

maruu € (B %) — TeKylMX ¥ B MOMEHT pa3pylieHus oOpasia.

HOI‘pCH_IHOCTB npun MU3MCPCHUUN YCUIINA P u oTtHOCHTEIILHOTO YIUIMHCHUS €
HC IIPCBLIIIACT 1% ot I/ISMepHeMOﬁ BCIIMYUHBI.

Ilpeosapumensnvle onepayuu 00 HA4ana UCNBIMAHUIL HA PACMAICCHUE

JlonaTouku HyMEpPYIOT Ha IIUPOKOW YACTH, MPEAHAZHAYEHHOMN 1Sl 3aKpeTI-
JIEHUA B 32KMMaxX pa3pbIBHOM MalIMHbl. MUKpPOMETPOM WJIM IITAHTEHIHUPKYJIEM
U3MEPAIOT B TPEX MECTAaX TOJIIMHY U IIUPUHY BCeX 00pa3lioB JIOMATOYEK B Ipe-
Jenax pacueTHor 4dactu ly: B cepeiHe W Ha pacCTOSIHUM 5 MM OT KpaeB pac-
yeTHOU JuIuHbI ly. PaccunThiBatoT cpeanue apugmMeTnueckue 3HaYe€HUs IUPUHBI
b,, TonuuHel d ¥ BEIYHUCIAIOT HAYAIbHYIO IJIOMIA b MOMEPEYHOro CeYeHUs 00-
pasuoB Ap. O0pasipl, y KOTOPHIX MUHUMAIbHOE U MaKCUMaJbHbIe 3HaUeHus b,
u d paznuuarotcs 6osiee uem Ha (0,2 MM, HE UCTIBITHIBAIOTCHL.

[TooBHHY JIOMATOYEK TEPMOCTATUPYIOT B TepMoIIKady Mmpu Temreparype
45-50°C B Teuenue 40-60 MUH 10 Havana UCIBITAHHI. JIPYTyio IIONOBHHY JIOIA-
TOYEK BBIIEPKUBAIOT NMPHU KOMHATHON Temrieparype. PakTUYeCcKre 3HAYEHUS



TEeMIIepaTyphbl ONpPENEISAIOT MO MOKa3aHUSAM TEPMOMETPOB, YCTAHOBJICHHBIX B
MOMEIIEHUU J1Ta00paTOpuu U B TepMoIIKady.

HcnpiTanus KaXXa0 JIONATOYKH MPOBOAST COTJACHO MHCTPYKLMU K pas-
PBIBHOM MalllMHE 10 HACTYIUICHUS pa3pyllieHus o0pa3ia. 3aKperuisitoT JonaToy-
KU B 32)KUMax MCHbITATEIbHOM MalIUHBI IO MeTKaM l,, 4TOOBI coBnagaiu Mex-
1y co0oil MmpoioyibHbIe OcH 00paslia C HalpaBJICHUEM JIBHXKEHHS MOABUKHOTO
3aKHUMaA.

Vkazarenu Ha mkane ycunus P ycranaBiauBaroT B nosioxkeHue 0 pydykamu
rpyOoil U TOYHOUM HACTpOWKH. PaBHOMEpPHO 3aTATMBAIOT 3aKUMbI U HAKUMAIOT
KHOTIKY «ITYCK» pa3pbpIBHO! MalllWHBI.

[Tocne pa3pyuienus odpasia HaxKUMaroT KpacHyto kHonky «CTOID» u oc-
TaHABIIMBAIOT JIBMXKEHHE MOJABUKHOTO 32)KMMa Pa3phIBHOW MAILIMHBI.

Ha ta60 Omoka peructpaiuu ycunus (cumomepa) GUKCUPYIOT Harpy3ky P,
JEHCTBYIOILYIO Ha 00pas3el] B MOMEHT paspyienus odpasua P,. C apyroro Ta6-
JI0O CHUMAIOT MOKa3aHUsS OTHOCHUTEJIBHOTO YAJMHEHUS € B MOMEHT pa3phiBa 00-
pasna.

OcnabnsoT 3aKUMbl pa3pbIBHOM MaIIMHBI U yOUPaIOT UCHIBITAHHBIA 00pa-
3e11. Ecnu 6110k u3MepeHus: OTHOCUTENbHON JeopMaliii BEIXOIUT U3 CTPOS, TO
BPYUYHYIO JTUHEHKON U3MEpSIOT JIJIMHY pacyeTHOW YacTH JIOMATOYEeK, JOCTUTHY-
TYI0 B MOMEHT pa3pylieHus: oopasua lp.

Haxumator kHonky «IIYCK» u cOmmxaroT 3aXKuMbl pa3pbIBHON MaIIUHBI
Ha paccTosHHMe, TpedyeMoe il 3aKpeIyICHUS W WCIBITaHUs CIEeIYIoEero 0o-
pasna.

AHANOrMYHO MPOBOJAT HCIBITAHUS OCTAJIBHBIX 00pa3lOB, B TOM YHUCIE
TepPMOCTaTHPOBAHHBIX IIPH MOBBINICHHO Temmeparype ~ 45 - 50°C.

Oopabomka pezyibmamoes.
[To mosmy4yeHHBIM pe3yibTaTaM HU3MEPEHUM PACCUMTHIBAIOT CIIECAYIOIINE
nedopMalMOHHO-TTPOYHOCTHBIEC XapaKTePUCTUKU

® omHocumesnvHoe yoauHeHue Ipu paspeliBe €y, Yo:

0 —0 Al
gp = ————100=—2100;,

o ZO

® npounocms npu paspuvice o, MIlla: Cp=

rae Iy, [, - pacderHas qiuHa oOpasia HayaabHAs U B MOMEHT Pa3pyIICHHS, MM;

A lp - I3MEHEHHUE PacyeTHOM IJIMHBI 00pa3iia B MOMEHT pa3pylIeHUs], MM;

Pp - pactsaruBaromiee ycuiue, AeHCTBYIOIIee Ha oOpa3ell B MOMEHT pa3py-
menus, H;

Ao - TIJI0MIA1h MOTIEPEYHOT0 CEUCHHS UCTIBITYEMBIX 00Pa3IIoB.



Pe3ynbpTaThl HCIIBITAHUH M pacyeTOB IS KOXKJIOTO W3 00pa3IioB BHOCST B
Tabu. 5.

Tabmuna 5

PCBYJIBT&TBI OIIpCACICHUA I[e(l)OpMaHI/IOHHO-HpO‘IHOCTHBIX CBOMCTB
JIOIIATOYCK M3 ITOJIMOTHIICHA
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Cornacuno paboram yuenbix ['yns B.E. u Kynesnesa B.H., npu HenusmeHHo-
CTH CTPYKTYpBI MOJUMEPA B YCIOBUAX UCHIBITAHUN pa3pyllIaloliee HANPSKEHUE
Op U3MEHSETCS C POCTOM TEMIIEPATYPHI IO YPABHEHUIO
Up

— R-T

I71€ Go — MPEIIKCIOHEHIIMATIbHBIA MHOXKHUTEIb, HE 3aBUCSIINI OT TEMIIEPATYPHI;
R — yHuBepcanbHas razoBas noctossHHasi, paBHas 8,31 J[»/monb-K;
T — remneparypa ucnsiTanmii, K;
Up — 3Heprusi akTUBAIMK MpoLecca pa3pylieHus Marepuana, [[x/mMob.
B norapudmuueckux KoopuHaTax AaHHOE YpaBHEHUE MMEET BH]I JIUHEH-
HOM 3aBUCUMOCTH In Gp OT oOpatHoit 1/T TemmepaTypsl:

U 1
R T
CornacHo 3TOMY YpaBHEHUIO YHEPTUIO AKTUBAIIMH MOKHO ONPEAETUTD 110
T&HFCHCY yrna HAKJIOHA prIMOﬁ, HOCTpOCHHOfI B KOOp)II/IHaTaX

Inop=1In oo+

In 6, = (1 /T). Tanrenc yraa HakioHa npsmoH (tg@ ) paBeH KodPpPHUINEHTY

v, 1
» [IPH [IEpEMEHHOH .



[1o sKCIEpUMEHTAIBHBIM BEJIMYMHAM MPOYHOCTH MOIUITUIEHOBBIX JIOMA-
TOK IIPU Pa3phIBE O , ONPEICIECHHBIM NP PA3IMYHBIX TEMIEPATypax, CTPOSAT
rpaduK 3aBUCMMOCTH JIorapuma G, OT 00paTHOM TemmepaTypsl 1/T:
Inc, =f(1/T).
[lo TaHreHcaM yrIJIOB HAKJIOHA MOJIYYEHHBIX MPSIMBIX HAXOISAT SHEPIHIO
aKTMBALIMU IIPOLECCA pas3pylIeHus nouudTuiaeHa U, Ha OCHOBaHMM YPaBHEHUS

U
te@ =?P, otkyna Up =tg ¢ -R.

3a OKOHYATEIbHBIN pe3yiabTar Up MNPpUHUMAKOT CPCAHCC 3HAYCHHUC HC-
CKOJIBKUX IapaJIJICIIbHBIX onpeﬂeneHHﬁ.

Tpebosanusa k omuemy.

1. 3arotoBky otyeTa OpOPMUTH 3apaHee, JaB B HEH OTBETHI MO MYHKTaM,
KOTOpbIE€ YKa3aHbl 60 Beedenuu.

2. IlpuBecTu KpaTKyro METOAUKY paboThl, GOpMyIbl U TpeOyeMble pe3yib-
TaThl pACYETOB.

3. JlaTh moJIHYI0 XapaKTEpUCTHKY UCHBITYEMOI'0 Marepuaia U JIONaTouekK,
UX YEPTEX U pa3Mephbl.

4. CxeMaTuyHO H300pa3UTh Pa3pbIBHYIO MAIIWHY M OINUCATh OCHOBHBIC
0JIOKH, BXOJAIIKE B €€ KOMIUIEKTALIUIO.

5. IloctpouTts rpaduk 3aucumoctd In o, = f (1 / T) n onpenennts 3Haue-
HME DHEPIUM aKTHBALIUM IIpoliecca paspymenns nouudtuiieHa U,

6. CpaBHUTH MOTy4YEHHbIE Ae(OPMALIMOHHO-IIPOYHOCTHBIE U AKTUBALIMOH-
HbIE XapaKTEPUCTUKHU MOJUATUIIEHA C JINTEPATYPHBIMU JaHHBIMHU.

JlaGopaTopHnas pabGora Ne 3

OITPEJIEJIEHUE MOJIEKYJISIPHOM MACCHI ITIOJINBUHUJIOBOI'O
CIIMPTA BUCKO3UMETPUYECKUM METO/J0OM

Peakmuevt u mamepuainoi.
[NonmuBunmnossii ciiupt (IIBC) — ve menee 1,0 ;

Boxa auctamposanHas — 500-700 e’

Ilpuobopwvr u odoopyoosanue.

Kon6sr Mepusie Ha 100 cv® (1 1mt.); KonGbI MepHbie Ha 25 cM® (4 ImT.);
nuneTky Ha 5,10,15,20 cM’ , MepHBIH LHIHHAP WM MepHas mpobupka (1 mT);
gacoBoe cTekiio (1 mT.); BopoHka cTekisHHas (1 mrT.); BuckozumeTp OcTBasibaa
nu Yoemnoae* ¢ nuamerpoM kKanwwisipa 0,5-0,8 mm (1 1mIT.); SAEKTPOIUIUTKA;
TEPMOCTAT, CHAOXEHHBI KOHTAaKTHBIM TepMOMETpoM M Tepmopene (1 mrT.);
TEPMOMETP PTYTHBIA WU CHUPTOBBIA C IMANA30HOM U3MEPEHHS TeMIIepaTyphbl
0-100 °C (1 wr.); cexyrmomep (1 mr.); kon6a bynsena (1 mrt.); BopoHka Brox-
Hepa (1 mT.); rpyma pesunoBas (1 mrT.); GuIbTp OYMaKHBINU, BOJOCTPYUHBIHI
WM BaKyyMHBIA HACOC; DJIEKTPOIUIUTKA.



* KamuuispHblii BHCKO3UMETp TOAOHPAIOT ¢ 00beMOM mIapuka 1-2 oM’
TakK, 4TOObl BpeMs HCTEUEHHS YHUCTOrO PAaCTBOPUTENS M3 HEro HaXOAWIOChH B
npeaenax 100 — 200 c.

Ilopaook évinoanenus padvomel.

JUis onpeneneHust MOJIEKYJISIpPHOM Macchl Mn MOJINMEPOB BUCKO3UMETPH-
YEeCKMM METOJIOM MoJb3ytoTcst opmynoit Mapka-Xaysunka-Kyna. Ona otpa-
AT B3aMMOCBSI3b MEXK]Y XapaKTepUCTUUYECKON BA3KOCTBHIO [1] pacTBOpOB IMoO-
JIMMEPOB U UX CPEIHEBA3KOCTHON MOJIEKYJISIPHON MAaCCOM:

M=K- My,
rae K v o - KOHCTaHTBI 17151 ©U3y4aeMOi CHUCTEMBI OJIMMED - PACTBOPUTEIb IPH
OTIpeJICTICHHON TeMIepaType, KOTOpble MPUBOASATCS B CIIPAaBOYHOMN JIUTEpa-
Type. Iloka3zarens o Ha3bIBAIOT KO3(PPUIIMEHTOM HaOyXaHHsI, KOTOPbIN OT-
pakaeT TEepPMOJIMHAMHYECKOE CPOJICTBO MojiMMepa M pacTBopurens. Ero
BeJIMYMHA 00BIYHO KoJieOseTcs B npenenax 0,5-0,8.
[IpuBenenHas Bhilie GopMya ClpaBeINBa JIUIIb JIJIsl TOJIUMEPOB JTUHEH-
HOM KoH(pUrypamuu.
[IpyMeHUTENBHO K MOJIMBUHUIOBOMY CIUPTY (PacTBOPUTENH — BOJA; TEM-
neparypa 20°C) ypaBrenne Mapka-XayBuuka-KyHna nmeer Bux:

_ -4 N 0,72
[n]=8,86- 10"+ M, *™

YToObl onpenenuTh XapaKTepuCTUYECKyI0 BsI3KocTh [1] pactBopa [IBC B
BOJI€ HEOOXOUMO BBIIIOJHUTH CIEAYIOLIUE ONEPaLHH.

1. ITpuroToBuTh HECKOIBKO pacTBOpOB [IBC pa3nuuHOl KOHIIEHTPaLUH.

2. OnpenenuTh abCOMIOTHBIE BS3KOCTH (KO3(PUIMEHTHI BI3KOCTH) BOJIbI
Mo Y KaXXJOTO U3 NPUTOTOBJIEHHBIX PACTBOPOB T); .

N3mepenre aOCONIOTHONM BSI3KOCTU MPOBOMAST B KAMJUISIPHOM BHUCKO3U-
Metrpe OcTBanbpaa ¢ UCNOIb30BaHUEM ypaBHEHUs [lyaseilsiss, KoTOpoe BBIBEIEHO
n3 ypaBHeHUs: HptoToHa. OTHOCHUTENBHO 3HAYEHUS BSI3KOCTH 1| OHO UMEET BUJ

_wrt AP .
" Ts91
rae 3 - KOJIMYECTBO KUAKOCTH, IPOTEKAIOLIEH yepe3 KawuIsp 3a BpeMs 7 ;
r ¥ [ — COOTBETCTBEHHO PaJNYC U JUIMHA KaWLUIspa;
AP — pa3HOCTb aBJICHUN HA KOHIAX KallUJIsApa.
IIpu ucronp30BaHUM OAHOTO U TOTO KE KAMWILUIAPA BBIPAKEHNE

m-rt-AP
891

MIpEACTaBIsACT CO00M MOCTOSHHYIO BelMunHy K, KOTOpas Ha3bIBaeTCsl KOHCTaH-
TON BUCKO3uMeTpa. Torga abCcooTHAsE BS3KOCTh KUIKOCTH T OyJIeT Iporop-



MUOHAJIbHA TOJBKO BPEMCHHU MCTCUCHUA T OJTHOI'O M TOT'O XK€ o0beMa KUIKOCTH

n3 Kammuisipa: N =K - T.

Takum o00pa3oM, onpedenenue adconlOmMHON 6A3KOCMU PACTBOPUTEIS
(Boabl) u pactBopoB [IBC B Bojie ceodumcsa Kk uzmepeHuto CEKyHIOMEPOM @pe-
MeHU VX UCmeYeHUusA U3 KanuinAapa npyu oJHON U TOU ke TeMIeparype.

1. ITocne HaxoXkAeHUS 3HAYEHUI aOCOIOTHON BS3KOCTH HEOOXOAMMO pac-
CUMTATh OTHOCUTENbHBIE BA3KOCTH Moy, PACTBOPOB MO (hopmyIie

nomHi=n i/n0= Ti/TO.

OTtHocuTeNnbHAsA BA3KOCTh MOKA3bIBAET, BO CKOJIBKO Pa3 BO3pacTaeT Bs3-
KOCTb PACTBOPUTEJIS NMPU BBEJIEHUH B HETO PA3IMYHOTO KOJIMUECTBA MOJIUMEPA.

2. o BennunHaM aOCOMIOTHOM BSI3KOCTH PACTBOPOB U a0CONMIOTHOM BSA3KO-
CTH BOJbI HY)KHO HAWTU TaKXe yJIeJIbHBIC BA3KOCTH PACTBOPOB:

Myo.: =M M)/ MNo= (T - T) / T = Nomni— L.

VYneneHass BA3KOCTB 1),y NOKa3bIBAET IPHPOCT BA3KOCTH PACTBOPOB IIO
CPaBHEHHIO C BSA3KOCTBHIO YMCTOTO PACTBOPUTENSL BCIEICTBHE BBEICHHUS B HETO
MOJIUMEPA U YBEJIIMUYEHUS €r0 KOHIIEHTPALIUH.

3. Ilyrem neneHus 3HAYCHHWH YIENBHBIX BSI3KOCTEH My ; HA COOTBETCT-
BYIOILIUE KOHIIEHTpaLUU pacTBOpPoB C ; CIEAyeT ONpPEAeIUTh IPUBEACHHbBIC BSI3-
koctu pactBopoB [IBC B Boze:

nnpue i= ny().i/ Ci .

W3BecTHO, YTO NMpHBEICHHAS BA3KOCTh PACTBOPOB Mpys ; JIMHEWHO BO3-
pacraer ¢ yBeJaudeHrueM KoHIleHTpaluu C; pacTBOPOB MOJIUMEPOB (puc. 2).
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Konnenrpauus pacrsopa C;, r/cm’

Puc. 2. 3aBucuMocTh npuBeIeHHON BA3KOCTH pacTBOpoB [IBC
OT KOHIIEHTPal1 PacCTBOPOB



[To monydeHHBIM B paboTe 3KCIEPUMEHTAIBHBIM JaHHBIM HEOOXOAUMO
IOCTPOUTh I'PaMUECKYI0 3aBUCHMOCTD NPUBEJCHHON BA3ZKOCTHU Mupus ; OT C i 1
JKCTPAIlOJIMPOBATh €€ K HYJIEBOM KOHILIeHTpauuu. [lonyyeHHOe 3HaueHne BA3KO-
CTH [1] Ha3BIBAECTCS XapaAKTEPUCTUUECKOUN BSI3KOCTHIO.

Taxkum 006pa3om, XapaKTepUCTUUECKOMN BSI3KOCTBIO [1] SABIAETCS Mpeaeib-
HO€ 3HAYEHHWE MPUBEICHHOU BI3KOCTH INMPU KOHUECHTPALMU PACTBOPA, CTPEMSI-
HIEUCA K HYJIIO,

M= Myo.i/ Ci) c=0= Mupus i) c>0.

Nuaye — 3T0 BenMyMHA OTpE3Ka, OTCEKAEMOTO IKCTPAIIOJIUPOBAHHOM MPS-
MOM Ha OCH OpAWHAT.

HaiizieHHOE 3HAYEHHE XapPAaKTEPUCTHIECKOM BSI3KOCTH [T)] MOACTABIAIOT B
ypaBHeHrne Mapka-XayBuHka-KyHa ¥ BBIYUCISIOT CPETHEBA3ZKOCTHYIO MOJIEKY-
JAPHYIO Maccy M, IOJIMBUHUIIOBOIO CIIUPTA.

Hpueomoeﬂenue pacmeopos nojliu6UHNU106020 cnupma

PactBopsl [IBC paznuuHoi KOHIIEHTpAIMK TOTOBST CIEAYIOIIMM 00pa3oMm.

Hagecky nonusunuiioBoro cnupta 0,6 - 0,8 r, 3aJaHHYI0 PENOAaBaATEIIEM,
B3BCIIIMBAIOT HA AaHATUTUYECKUX BECaX U MEPEHOCIT B MEPHYIO KOJIOY EMKOCTBIO
100 cm’. JloGaBisitor B KOGy 2/3 €8 00beMa AUCTHILIMPOBAHHOM BOIBI U Pac-
TBOPSIFOT HABECKY Ha BOJSHOM OaHe npu Temmeparype 65 — 70 oC. [Tomy4ueHHbIN
PacTBOp OXJIAXKIAIOT 10 KOMHATHOM TEMIIEpaTyphl U JIOBOJAT 00BEM O METKH
TUCTWILTUPOBAaHHON BoJoM. Collep>KMMO€e KOJIOBI THIATENBHO MEPEMENIUBAIOT U
bunbTpyIOT Ha BOpoHKe broxHepa.

[TyTeM pa3z0aBiieHUS] TPUTOTOBIEHHOTO MCXOHOTO PAacTBOpa TOTOBST pac-
tBOpHI [IBC Menbmux koHueHTpanuii. KoHlleHTpaluu pacTBOpOB BhIpakaloT B
r/100 cn’.

JI71s1 3TOr0 OT UCXOHOTO PAcTBOpPA MOCIEI0BATEIBHO OTOUPAIOT AJIMKBO-
TBI 00bemMoM 5, 10, 15 u 20 CM3, BHOCAT MX B YETHIPE MEPHBIC KOJIOBI EMKOCTBIO
25 cM’ H JOBOMAT COAEPXKHMOE MEPHBIX KOJIG 10 METKH AHCTHILIMPOBAHHOI
BOJIOM.

KonnenTparus nonydaembix pacTBOpoB C; paccuuThiBaeTcs o Gpopmyre

Ci — ViCH ;
25

e C, - KOHIEHTPALHS HCXOJHOTO pacTBopa, /100 cv’;
V; — 06beM aTHKBOT, B3SThIX OT HCXOIHOIO PACTBOPA ISl Pa3OaBICHHS, CM” ;
25 — o0BeM nostyyaeMbIX pa30aBiIeHHBIX PACTBOPOB (00bEM MEPHBIX KOJIO, B
KOTOPBIX TIPOU3BOIAT pa3GaBiIeHue), CM .
Takum o06pa3zoMm MoNy4aroT MSATh PACTBOPOB JII M3MEPEHUsl BS3KOCTH,
BKJIIOYAsl HICXOAHBINA PacTBOP.



H3zmepenue adconiomuoil 6a3K0cmu pacmeopos

Kanunnspaslii Bucko3umeTp mnpeactasisieT coboit U—oOpasHyio TpyOKy,
MMEIOLITYIO B HIKHEH 4aCTH pe3epByap eMKOCTBIO ~ 8 cM’. OHO KOJIEHO BHCKO-
3UMeTpa OOJBLIOrO AUAMETPA, B Ipyroe BhasH kanwuisap auametpom 0,5 — 0,8 Mm.
B BepxHeEl yacTu Kanwuisipa UMEIOTCS JBA IIapUKa, paCIOI0KEHHbIE IPYT Hal
apyrom. llon HWKHMM IIAPUKOM M MEXAYy IIapUKaMu HaHeceHbl METKU. OHH
OTpaHUYMUBAIOT MOCTOSHHBIA 00bEM JKUJKOCTH, MPOTEKAIOUIEH depe3 Karuuisip
IIPU UCTIBITAHUSX.

Ha 6okoBo#if 0TBOJ Kanusuisipa HaJEeBalOT Pe3WHOBBIN HuIaHT. C MOMOIIBIO
PE3UHOBOI TpYIIM 3acachIBalOT PacTBOP M3 HIXKHETO PE3EpByapa B IIAPUKHU
BHUCKO3MMETpA BBIILIIE BEPXHEH METKH (10 /2 00bemMa BEPXHETo IapHUKa).

Chayana BUCKO3UMETP MPOMBIBAIOT YUCTOW BOAOM. [[1s1 3TOrO B pe3epByap
Yepes IMPOKOE KOJEHO 3aIMBAIOT ~ OKOJO 10 CM’ JMCTHILIMPOBAHHON BOIBI.
3aTsaruBas BOAY PE3MHOBOM IpyILIEd B BEPXHUI IIAPUK U CIyCKas €€, TPUMKIBI
IIPOMBIBAIOT KAIIWJIJISIP U UBMEPUTENBHBIC IIAPUKHU.

Ilocne mpoMBIBKH BOAY CIIMBAIOT, 3aJMBAIOT B PE3€pPBYyap HOBYIO MOPLIHIO
JUCTUJUTMPOBAHHON BOABI Il ONPEAEIICHUSI BPEMEHU UCTEUEHUSI YUCTOTO pac-

TBOpUTENA T,. BHUCKO3UMETp BBIIEPKUBAIOT B TEPMOCTATE IMPU TEMIEpaType
(20,0 + 0,1) °C B Teuenme 10 — 15 MuH. 3aNONHAIOT KAIMILIAP BHIIE BEpXHEH
METKH, OTCOEJAMHSIOT PE3MHOBYIO TPYILY M 3aCEKAlOT CEKyHIOMEpPOM BpeMms, B
TE€YeHUEe KOTOpOro HaOpaHHAas BOJA, HAXOIAIIASACS MEXAY METKaMH, BBHITEUET
yepe3 Kanwuisip. s 3Toro BKIIOYAIOT CEKYHAOMEpP B MOMEHT IMPOXOKICHUS
MEHHCKa KUJAKOCTH Yepe3 BEPXHIOI METKY M BBIKIIIOYAIOT MPHU MPOXOXKICHUU
HUKHEN METKU.

W3mepenus npoBoAsT 3- 5 pa3, BHIYUCISIOT U 3alUCHIBAIOT CpeAHee 3Have-

HUE BPEMEHM UCTeUYEeHUs T, Pe3ynpTarhl mapajuielibHbIX U3MEPEHUH, OTINYaAl0-
1IMecs: OT ocTalibHbIX Ooisiee yeM Ha 0,2 ¢, oTOpachIBalOTCS U BMECTO HUX MPO-
BOJSTCA JTONIOJTHUTENbHBIE U3MEPEHMUS.

OnpenenuB BpeMs UCTEUEHHS] YUCTOTO PACTBOPUTENS, €r0 CIMBAIOT U3 Ka-
MAJUISIPA, @ OCTATKU BBIJABIMBAIOT IPYILIEH.

Bucko3umerp 3anonusaroT pactBopoMm [IBC HanmmeHblmIEN KOHIIEHTpaLUU.
CHauasia npoBOJAT TPOEKPATHYIO TPOMBIBKY BUCKO3UMETPA, a 3aTEM TPEX- WIH

IATUKPATHOE NU3MEPEHUE BPEMEHH MCTEUEHUS pacTBOpa 77 aHAJIOTHYHO U3Mepe-
HUSIM, BBITIOJIHEHHBIM Ha JUCTWJUIMPOBAHHON BOJE.

Jlanee TakuM ke 00pa3oM OIpPENESAIOT BpeMs UCTEUEHUS! OCTAJIbHBIX pac-
tBOpOB [IBC.

B 3axitoueHue BUCKO3UMETP BHOBb TPOECKPATHO MPOMBIBAIOT JTUCTHILIUPO-
BaHHOW BOJIOM M TIOBTOPHO M3MEPSIOT BPEMsI UCTEUEHUSI YUCTOTO PACTBOPHUTEIS —
BOJIBI.

CpenHee 3Haue€HUE BPEMEHH UCTEUECHUS JUCTUITIMPOBAHHON BOJIBI B KOHIIE
M3MEpPEHUN He JOJKHO OTIMYAThCS OT aHAJOTUYHOTO 3HAUYEHHUS B Hayaje u3Me-



penuii 6onee yem Ha 0,3 c. B npomusenom cayuae suckozumemp mujamenbHo
NPOMbBIGAIOM U NOGMOPAIOM 6C€ UMEPEHUS.
[Tony4yeHHbIE pe3yNbTaThl U3BMEPEHUN U PACUETOB BHOCAT B TaOIHILy 6.

Tabnuia 6
JlaHHBIE BUCKO3UMETPUUYECKUX UCTIBITAHUN
Konuenrpa- Cpennee BpeMs BsskocTh
s uccie- HCTEUEHUS
JyeMOT 0 IUCTHIUIU- | UCCIENye- | OTHOCU- | yHemb- TIpUBEICHHAS,
pacTBopa, POBAaHHOM MBbIX TCIbHas, Hasi, Nupusi = Nyo.i ! Ci,
Ci BOJIBI, Ty, C | PACTBOPOB, |  Momni Nyo. i 100 cv’/r
r/100 cm’ T, C
0 (Boma)
C, =
C, =
C; =
C,=
Cs =

I1o OKCIICPUMCHTAJIbHBIM JAaHHBIM CTPOSAT Fpa(l)I/IIICCKYIO 3aBUCHUMOCTH
IIPUBEIECHHOM BA3KOCTHU Mpupug i OT KOHUEHTPALUU PACTBOPA Nupug i = f (C; ) u na-
XOJIAT 3HAUEHUE XapaKTePUCTHUECKON BI3KoCcTH [M] (cM. puc 2).

MouiekynsipHyI0 MacCy MOJMBUHUIIOBOTO CIHUPTA PACCUUTHIBAIOT MO (op-
MyJe

[]=8,86-10*- M, *™.

Tpeoosanusa k omuemy.

1. 3arotoBky otuera opopMUTH 3apaHee, JaB B HEM OTBETHI MO MYyHKTaM,
KOTOpbIE€ YKa3aHbl 60 Beedenuu.

2. [IpuBecTH KpaTKyro METOJIUKY PabOThI, POPMYJIIBI U TPEOyEMbIC PACUETHI.

3. OTpa3uTh OCHOBHBIE CBOMCTBA U 00JIACTH MPUMEHEHHUSI TTOJIMBUHUIIOBOTO
CIUpTA.

4. IIpuBecTH pUCYHOK BUCKO3UMETpA.

5. IlocTponTh TpaduK 3aBUCUMOCTH Mypye i = I (C; ), ONPENETUTH 3HAYCHUE
XapakTEPUCTUUECKON BA3KOCTH [N ] 1 MoneKyJisipHoit maccel [IBC.

6. CpaBHUTH HalIEHHOE 3HaueHue MoJieKyssipHor Mmaccel IIBC ¢ nurepa-
TYPHBIMU JIaHHBIMHU.

Ilpumeuanue. Ilocmpoenue epaguxa u onpeoenerue MOAEKYIAPHOU MAC-
Cbl MOJMCHO 8bINOIHUMb C UCNOIb308aHUeM npoepammul Excel unu opyeux npu-
K1aoHvix npoepamm [1IBM.
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1.4. Tema «Pacmeopbl HOTUMEPOBY ..........ceeuueeeeiiinnnennnnnns
2. Metoauku 1a00paTOpHBIX padoT 1o pasneny «Pu3nka BHICOKO-
V(O (S QAL 1018 o Q01D 1715 () 17170
Jlabopamopnas paboma Ne [ «Onpenenenue cTeneHu Hady-
XaHUS PE3UHBI U PACUET MAPAMETPOB CITUBKID .....venneeneannennnnn..
Jlabopamopuas paboma Ne 2 «Onpenenenue aeGpopMaIionHo-
MIPOYHOCTHBIX CBOMCTB MOJUATHIICHA MPU PACTSHKCHUH U OIICHKA
HHEPTUU aKTUBAIUHU TPOLECCA PAZPYLICHUS «.uvenreenneannaennannne.
Jlabopamopnas paboma Ne 3«OnpeneneHue MOJICKYISIPHOM
MacChl TIOJIUBUHUJIOBOTO CITUPTA BUCKO3UMETPUICCKUM METOJIOM ...
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