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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-6 CrocobeH uCIonb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKONW HayKd W (DyHIAaMEHTaJIbHBIC
XUMHYECKHE MOHATHUS MPU PEIICHUN KOHKPETHBIX MPOU3BOJCTBEHHBIX 3a/1a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrxirn / TpynoBsie WM HeobxoaMMOl 1 MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[TK-6 Cnocoben OKCHEPUMEHTANBHO — ONpeAemsieT  (QU3UKO-XUMHUYECKHE
WCIIOJIb30BaTh OCHOBHEIC XapaKTEPUCTUKHA PACTBOPOB TIOJMMEPOB, MPOTHO3ZUPYET
3aKOHOMEPHOCTH CBOWCTBa TIONMMEPHBIX MAaTCPUANIOB, HCXONsS W3 WX
XUMHYECKOW HAYKU U coCTaBa, Crocoba MOIYYCHHS, CTPOCHUS U CTPYKTYpPHI, a
(hyHIaMEHTAITLHBIC TaK)XE PaCCUUTHIBACT CPEIAHIOI0 CTEIIEHb MOJIMMEPH3AIIHH
XUMHUYCCKHE TTOHSTHS TIPH (M COCTaB  COMOJIMMEpa, CTPOUT W  aHAIU3UPYET
PEIICHUN KOHKPETHBIX TEPMOMEXaHUYECKHE KPUBBIC
MTPOU3BOJICTBEHHBIX 3a7a4

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-6 CnocobGeH uCIONB30BaTh OCHOBHBIC 3aKOHOMEPHOCTH XHWMHUYECKOW HayKd |
(byHIaMeHTalbHbIE XUMHUYECKHE MOHSTUSA npu pelieHun KOHKPETHBIX
MIPOM3BOACTBEHHBIX 3a]1au

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIPEICIISIIOITIX us
MEXIUCIUTUIMHAPHBIE | OyHas
CBA3U (cemect
p)
6|7
1 |TIpoMbltieHHAs +
9KOJIOTHS
2 | Texnonorudeckas +
MPaKTHKA
3 | Xummudaeckas +
TEXHOIIOTUS




2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

JucuunnuHa «BbICOKOMONEKYNISpHbIE COEIUHEHMsD OTHOCHTCS K YacTh, (OpMUPYEMON Y4YaCTHHKAMHU
oOpazoBaTenbHBIX OTHOIIEHUH, ydeOHoro muana OIl mo Hanpasnenuto moaroroku 04.03.01 - Xumus.

JucuuninuHa « BeICOKOMOJIEKYISIpHbIE COEIMHEHUS» U3Y4aeTcs B 7 CEMECTPE.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUILIMHEL: 6 3.€.
Ounas: 6 3.e.

Bun yueOHOM paboTh (Bcgglf;io]s)

OO0mas Tpy10éMKOCTb 1M CHUTLTHHBI 216
KonTaktHas pabora 168
Jlexnuu (Jlekiun) 60
Jlaboparopnsie (J1a6. pab.) 48
[Tpakruueckue (Ilpakt. pad.) 60
CamocrostensHas padota (CP) 12
OK3amMeH 36

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnou DOpMBbI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. [pad.
OO0 |0 ]|O
7 cemecTp

1 OcobenHoctu TectupoBanue
BBICOKOMOJIEKYJIIpH | 8 - 8 | 2
bIX COCIMHEHUN

2 OCHOBHEIE METOIEI TectupoBanue;
CUHTE3a Brinonuenue
MTOJIUMEPOB. J1a00paTOPHBIX

[ pabor;
10 10 | 2
16 [IpakTryeckoe
3aJjaHue JUIst
MPaAKTUYECKON
MOJTOTOBKU

3 Crpoenue u KonTponbHas
(hU3UKO-MeXaHUYEC -1l 2 pabora;
KM€ CBOICTBa KOJUIOKBHUYM
MOJIUMEPHBIX TE.

4 [Tpupona n KonTponbHas
CBOICTBa PacTBOPOB pabora;
MOJIMMEPOB Brinonuenue

J1a00paTOPHBIX
I
10 16 10 | 2 pabor;
[IpakTueckoe
3aJjaHue JUIst
MPAKTUYECKON
MOJTOTOBKU




5 XUMHYECKHE TectupoBanue;
NpeBpaIleHUs 0l16l12] 2 Brimonuenue
IIOJIUMEPOB. 1a00paTOPHBIX

pabor

6 Baxuerimue TectupoBanue;
NPEACTaBUTENN KOJUTOKBUYM
MIPUPOAHBIX U 10| - [ 10| 2
CHUHTETHYECKUX
MOJIMMEPOB

Tema 1. Oco0eHHOCTH BBICOKOMOJIEKYJIAPHBbIX coennnennii (ITK-6)

Jlekumus.
Kpurepun pasrpaHnyeHns BBICOKOMOJIEKYIISIPHBIX COCUHEHUN U HU3KOMOJIEKYIAPHBIX BenlecTs. [lonsaTus
"BBICOKOMOJIEKYJISIpHBIE ~ coenuHeHuda", '"momumep", "omuromep", '"MoHOMepHOE 3BeHO", ''CTeneHb

nonuMepuszanuu". Poib moIMMEPOB B JKMBOM MPUPOAEC U UX 3HAYCHUE KaK MPOMBIIUICHHBIX MaTe€pUaioB
(mymacTMacchl, KaydyKH, BOJIOKHA U IUIEHKH, MOKPBITUS). [IpeaMeT u 3aaa4u HAyKu O BBICOKOMOJIEKYIISIPHBIX
COCMMHEHMX (TMonuMepax). MecTo HayKu O TOJIMMEpax KaK CaMOCTOSITEIbHON (PyHIaMEeHTaIbHON 001acTH
3HAHUA cpelu Apyrux (QyHIaMEeHTaNIbHBIX XUMUYECKUX HayK. Ee poiib B HAy4YHO-TEXHUYECKOM Iporpecce u
OCHOBHBIE HCTOPUYECKHE O3Talbl €€ pa3BUTHA. BKIaJ pPyCCKUX M COBETCKHUX YUYEHBIX B 3apOXKICHHE U
pa3BUTHE HAyKHU O MOJIMMEpax.

Baxkneiimue cBoiicTBa MOJMMMEPHBIX BEIIECTB, OOYCIOBJICHHbIE OOJBIIMMU pa3MepaMu U IEMHBIM
CTpoeHueM MoJieKya. Makpomonekyaa U ee XuMuueckoe 3BeHo. Ilepexon oT MOHOMEPOB K MOJMMEPHBIM
LensiM - MPOsBJICHHE 3aKOHA Iepexo/la KOJIMYECTBEHHBIX H3MEHEHUil B KauyecTBeHHbIE. [lommmepHoe
COCTOsIHME Kak ocobas opma CylIeCcTBOBAaHHUS BelllecTBa. BiusHue MeXMONEKYISIPHBIX CHJI Ha CBOWMCTBA
BBICOKOMOJIEKYJISIPHBIX COECIMHEHUH.

Knaccudukanus monumepo B.B. Kopmaka. Tomoriennsie u reTeporiennbie moauMmepsl. [IpupogHsbie,
UCKYCCTBEHHbIE U CHUHTETHMYECKHE BBICOKOMOJEKYJSIpHbIE COequHEeHHs. JIuHeliHble, pa3BETBICHHBIE U
cetyatble  monuMepbl.  KoHdurypaumonnas  u3oMepuss U KOH(Urypamuss  MaKpOMOJIEKYIIBI.
CrepeoperyisipHble MaKpoMOIeKyIbl. COmoiuMepsl, UX KJIaCCU(pUKAIUS.

[ToHATHST «HOMHIUCTIEPCHOCTH», IOJTMMEPTrOMOJIOTH», «IIOJIMMEPTOMOJIOTUICCKUI  PSI»,  «CPETHSSA
MoJsipHasi Macca». CpenHeuuclioBass W CpeJHEMaccoBas MOJISIPHBIE Macchl. MeToibl OmpeneIcHuUs
MOJISIPHBIX MAacC BBICOKOMOJICKYJSIPHBIX COCAMHEHH: OCMOMETpHS, S0YJHOCKONHUS W KPHUOCKOIHS,
BHCKO3HMETPHS, METOJl CBETOPACCESIHHS, XUMUYECKOE OMpEACIICHHE KOHIEBBIX Tpyni. VHTerpambHble U
muddepeHnnanbHple  KPUBBIE pacTpeleeHUusT 10 MOJSIPHBIM Maccam (YHH- W TIOJUMOJAJIBHEIE).
Hopmanbnoe (Hambonee BEPOSITHOE)  paclpenelieHue. DKCTIEPUMEHTAIBHOE OTIpEe/ICIICHHE
MOJMIUCTIEPCHOCTH TIOJIMMEPOB TyTeM (pakimoHupoBaHus. [IpenapaTHBHbIC W aHATUTUYCCKHE METOJBI
bpakurorupoBanus. Poib ycpeqHEHHBIX XapaKTEePUCTHK ITPH OTIMCAHUH CTPOSHUS M CBOWCTB TTOJINMEPOB.

IIpakTnyeckoe 3ansATHE.

1. PemreHue 3a1a4 Ha OINpeiesieHUe COCTaBa U CTPYKTYPhI MOJTUMEPOB

2. Onpenenenue NOIMAUCIIEPCHOCTH OJIUMEPOB

3. IlocTpoeHne UHTETPaIbHBIX U AU (HEePEHIHATBHBIX KPUBBIX pacIpeAeIeHHUS.
JlaGopaTopHbie padoThbI.

HE MIPETyCMOTPEHO
3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.

1. Ilepeuncnute OCHOBHbIE OCOOCHHOCTH CBOWCTB BBICOKOMOJICKYJISIPHBIX COCTMHEHUH, OTIMYAIOIINE UX OT
HU3KOMOJIEKYJISIPHBIX BEIICCTB.

2. PackpoiiTe cylHOCTh MULIEJUISIPHOM U MaKpOMOJIEKYIIsIpHOU Teopuil ctpoenust BMC.
3. Kakue MeToabl HCHONB3YIOT AJIsl yCTaHOBJIEHUs cTpoeHuss BMC?
4. IToueMy BBICOKOMOJICKYJISIPHBIE COSTMHEHHS HE CYILIECTBYIOT B TApOOOPa3HOM COCTOSIHUU?

5. Tlepeuncnute ocHoBHbIe Kiacckl BMC, wucxoms w3 kiaccuuKanyud, OCHOBAHHOW Ha XUMHUYECKOM
CTPOEHUH MOJIUMEPOB.



6. Kakue nommmepbl Ha3bIBalOT CTEPEOPETYIApHbIMU? Y KAaKOrO M3 IOJUMEPOB - H30TAKTUYECKOIO
MOJIUIIPOITMIICHA WM CUHAMOTAKTUYECKOTO MOJUIPONUIICHA - OOJbIIE EPHO UASHTHYHOCTH?

7. N300pa3ute CTpyKTypHBIE (DOPMYIIBI BO3SMOXKHBIX CTEPEOPETYIISIPHBIX MOIMMEPOB HAOCHOBE CIEIYIOLINX
MOHOMEpPOB: a) 2-OyTeH; 0) 2-meTui-1-OyTeH, B) okcun mpomuieHa. Kakue uM3 HHUX MOTYT NPOSBISTH
ONTUYECKYHO aKTUBHOCTb?

8. Urto Ttakoe comommumepbl? [laliTe KiIacCH(pUKAMIO COMOJUMEPOB W TMPHUBEIUTE PA3IUYHBIC THIIBI
CUHTETUYECKHUX U MPUPOAHBIX COTIOIUMEPOB.

9. UYro noOHMMAIOT TOJA  NOJUIUCHEPCHOCThIO  mojguMmepoB? Kakue  BemecTBa  Ha3bIBAIOT
MOJIMMEProMoIoramu?

10. Tlouemy [si BBICOKOMOJIEKYISIDHBIX COCOUHEHUN BBOAST TMOHSITHE O CPEOHEUYUCIOBOM U
CpEeAHEMACCOBOM MOJIEKYJISIPHBIX Maccax?

11. Ilepeunciaure MeTOABI ONPEACIECHUS MOJIEKYIISIPHON MacChl TOJIMMEPOB.

12. OxapakTepu3ylTe CyLIECTBYIOIIME THIIBI TI'pauuecKoro M300paKEHUs MOJIEKYISIPHO-MAacCCOBOTO U
MOJIEKYJISIPHO-4YHUCIIOBOTO PaCIIpeICICHHUS.

13. Yro Takoe ¢ppakunoHupoBanue noaumepon? Kakue cymiecTByoT THITbI (ppaKIMOHUPOBAHNSA?

14. Pacckaxkute 0 (PU3UKO-XUMHUYECKUX OCHOBAX (pakIMOHUPOBAHMUS.

Tema 2. OcHOBHbBIE MeTObI cMHTe3a noJuMepoB. (ITK-6)

Jlekumus.
OcHOBHBIE ATalbl CHHTE3a MOJUMEPOB — MOTYYeHHE MOHOMEPOB U MpeBpalleHre ux B noaumep. Haubonee
BAJKHBIE BUJBI CHIPbS ISl CHHTE€3a MOHOMEpOB. [lomydeHne MOHOMEpPOB B IMPOMBIIUIEHHOCTH. CXEMBbI
nepepaboTKU MPUPOAHBIX MCTOYHUKOB YTIIEBOAOPOJOB B mosimMepbl. OCHOBHBIE MeTonbl cuHTe3a BMC:
oJIuMepU3aIysl U MOoJMKoHIeHcaus. FIX 0coOOeHHOCTH, CpaBHUTENbHAS XapaKTepUCTHKA.
A. ITomumepuzarus. Onpenenenue, Kiaccuuraus.
a) Panukanbnas mnonumepusanus. [lpusnaku nenHoil peakuumu. CpaBHEHHE IEMHBIX PpEAKIUI
HU3KOMOJICKYJISIPHBIX ~ BEIIECTB U paJUKaIbHOW mnonuMepusauuu. OCHOBHbIE CTaauu Mpolecca.
NuunuupoBanue paaukanbHOW mnonuMmepusanuu. DakTopbl, BBI3BIBAIONINE OOpa30BaHHE pPaTUKAJIOB.
XUMHUYECKOE WHUIMUPOBaHUE. TUnbl WHUIMATOPOB. D(P(HEKTUBHOCTH, WHUIMHPOBaHHS. «KIIeTOUHBIH
apdex». Peaknuu pocra, oOpeiBa U nepenadn Ienud. MexaHu3M JAeUCTBUS HHTUOUTOPOB U PETYISTOPOB.
Tenomepuzanusi. KuHeTnka paavkadbHOM TMOJMMEpU3AIMUM TPU MalbIX W BBICOKMX CTENEHSX
npeBpainieHus. [loHsTHE 0 KBa3MCTAIMOHAPHOM COCTOSIHUU. MomsipHass Macca U MOJIEKYJISIPHO-MacCOBOE
pacmpesieieHue TOJMMEpPOB, OOpPa3yIOMUXCS TMPH PAAUKAUIBHON TOJIMMepu3anud. TepMoanmHaMuKa
nonuMmepu3anun. llonuMmepr3annoHHO-ACTIONUMEPU3aAlMOHHOE paBHOBECHE. PeakinoHHas CroCOOHOCTH
MOHOMEpPOB M paauKaoB. BiMsHNE KOHLEHTpalMi pearupyromux BEIIECTB, TEMIIEpaTyphl, JaBICHUS,
DTyOMHBI IPEBPAIICHUS] MOHOMEpA Ha MIPOTEKaHUE MPoIiecca.
0) Honnas mnomumepusanus. Pa3HOBHIHOCTH HOHHOW TOJUMEPHU3AIMHA. XapaKTepHbIE OCOOCHHOCTH.
OO6pazoBaHue MOJIMMEPOB PETYISIPHOrO CTPOEHUS. BiusiHMe MOMSIPHOCTH, COIbBATUPYIOLIEH CIIOCOOHOCTH
U JIAAJIEKTPUYECKOW MPOHULAEMOCTH PAaCTBOPUTENSl Ha MpoTekaHue mnporecca. [IpuumHbl nmpoTekaHus
WOHHOW MOJMMEpPHU3ALMM C BBICOKOM CKOPOCTBIO TpPU HHM3KUX TeMmieparypax. [loHsTHE <« KUBYIIUA
MTOJINMEPY.
Karnonnas mnonumepusanus. XapakTepUCTUKa MOHOMEPOB, CIIOCOOHBIX BCTYNaTh B KATHOHHYIO
nosmmMepu3anuio. Karanuszaropsl: npotoHHble U anpoToHHble. Cokaranu3aropsl. MTHunmupoBanue, poct u
OTpaHMYCHHUE POCTA LIETICH TPU KaTHOHHOM nonuMmepusanuu. Kunernka mporecca.
AHUOHHas monuMepu3anus. XapakTepuCTUKa MOHOMEPOB, CIOCOOHBIX BCTyNaTh B AHHOHHYIO
noiuMepusanuo. UHuuuupoBanue, pocT U OrpaHUYEHUE POCTa LENeld MpU aHMOHHOW MOJIMMEpHU3alliu.
Kuneruka npouecca.
HNoHHO-KOOpAMHALMOHHAsA MOJIMMEPU3alns B TNPUCYTCTBUM Karaius3aropoB Ilurmmepa — Harra,
OKCUJHO-METAJUIMYECKUX KaTaJau3aToOpOB, METAJUIOOPTaHWYECKUX coeauHeHui. [IpuHnmMnel cuHTe3a
CTEPEOPETYISIPHBIX ITOJUMEPOB.
B) Cononumepusanus.



PanukanbHas cononuMepusanus. DJIEMEHTapHbIE CTaJUM Tpoliecca. YpaBHEHHE COCTaBa COIOJIMMEPOB.
Koncrantel cononmumepusanuu. OTHOCUTENbHAST PEAKIIMOHHAST CITIOCOOHOCTh MOHOMEPOB. «Q — e» - cxema
T. Andpes u K. Ilpaiica. OcoOeHHOCTH KAaTHOHHOW W aHHOHHOW comoiuMepu3anuu. MeTonbl
YCTaHOBIICHHsI 00pa30BaHUs COMIOIUMEPOB.
[TpakTudeckue crmocoObl MPOBENCHUS IMOJMMEpH3aluu: B Macce (OJIOKe), B CYCNEH3UH, B OMYJIbCHH, B
pacTBope, B ra3000pa3HOM COCTOSHUH, B TBepAoW (a3e, B KUAKUX KPHUCTAJUIaX, B MOHOMOJIECKYISPHBIX
CIIOSIX.
b. Ilonukonnexncaus.
Knaccudukanus peakinuii TOTUKOHACHCAIIMA: TI0 YUCTY U MPHUPOJIE YIACTBYIOIINX B PEaKIMd MOHOMEPOB,
1o opme 0Opasyromuxcss MaKpOMOJIEKYJI, 10 0OPaTUMOCTH Iporecca. TepMoaArHAMUKA TTOTMKOHACHCAITUH
W TOJHUKOHICHCAIIMOHHOE paBHOBecue. KuHernka HeoOpatuMoil monukoHAeHcAnuu. DakTopsl,
OTIPE/ICTISIONTNE CTEIICHb MOJMKOHICHCAIUY IIPH 00PaTUMOM M HEOOpaTUMOM MPOTEKaHUU peakiuu. CBs3b
MEXIy CTENEHBIO TMOJIMKOHJICHCAIIMU, TIIyOMHON TpOTEKaHUs Tmpoluecca ©u  (YHKIHOHATHHOCTHIO.
VYpaBHenne Kaposzepca. BnusiHHEe CTEeXHOMETpPUHM, MPHUCYTCTBUS MOHOQPYHKIIMOHAIBHBIX MPHUMECEH,
MPOTEKAaHUsI TMOOOYHBIX PEaKlUi, TeMIIepaTypbl, KOHIICHTpPAIlMM PEareHTOB Ha CKOPOCTh Mpollecca u
MOJISIPHYIO Maccy NpoxykToB. OCOOEHHOCTH TpPEeXMEpHOH MONMKOHACHCAH. Touka reneoOpa3oBaHMUS.
MornsipHasi Macca U MOJIEKYJISIPHO-MAacCOBOE pAaCHpelesieHHe MpH MONUKOHAeHcauud. CTaTUCTUYECKUM
anamu3 [I. ®@nopu. Cononukonnencanusi. IIpakrnyeckue crnocoObl MpOBENEHHs MOJIMKOHICHCAIUU: B
pacruiaBe, B pacTBoOpe, B TBEpoi (pase, Ha rpaHuIle paszaena das.
B. Jlpyrue MeTonbl CHHTE3a MOJIUMEPOB.
a) [lonunpucoenuuenue (cTyneHyaras, Wi MUTPALMOHHAs OJTUMEPU3ALINS).
Monomepsl, karanu3aTtopbl. MexanusMm mpoiecca. CpaBHEHHE C MOJIMMEPU3AIMENd U MOJUKOHICHCAIIUEH,
cxoactBa M orTinuusa. [IpeBpamieHue UMKIOB B JIMHEHHBbIE moiuMepbl. MoHHas mnonuMepusanus
HUKINYeCKUX MOHOMepoB. OHueBas noinumepusanus (bepnun).
6) Oco0Oble TUIBI TOTUMEPU3ANMOHHBIX PEAKIUN: IMEKTPOXUMUYECKAs MOJUMEPHU3aIs, MTOTUMEPH3AITHs
[0 MEXaHM3My MeTaTe3uca, MOJIUMEPHU3alUsd C TMEPEeHOCOM TMOJBIMXKHBIX TpYMN, JAMCHOBBIA CHUHTE3,
nuknonomumepusainus  (batnep), momupexomOunanus. [lonmuxenatHple (KJICHIHEBUIHBIE) TOIUMEDHI,
cBoiicTBa. Peakius nonukoopauHaiuu. CeIeKTUBHbIE HOHUTHI.
B) Meronsl cuHTE3a OJIOK-COMOIMMEPOB W TPUBHUTHIX COMOJMMEPOB: HWCIIONB30BAHUE KOHIIEBBIX
(YHKIIMOHATBHBIX TPYTI, BBEACHHUE TPYIII, CIIOCOOHBIX K paaUuKaIbHOMY paclay, YaCTUYHAS ACCTPYKIUS
nosiuMmepoB. CocTaB MPOIYKTOB comnonuMmepuzanuu. [IpuBuBka MakpoOMOJIEKYJl Ha MOBEPXHOCTb TBEPABIX
Ten. du3nyeckue cBONCTBAa NPUBUTHIX U OJIOK-COMIOIUMEPOB.

IIpakTH4eckoe 3aHATHE.
1. Pacuer ckopocTH U cpeHEl CTEeNeHN NOIMMEPU3ALIUU I Pa3IMYHBIX TUIIOB HHUIIUUPOBAHUS
nporecca.
2. Onpezenenue cocraBa Conoimmepa
3. O1ileHKa KUHETUKH TIOJTUKOHICHC AT
4. Pacyer cTeneHu NOJIMKOHICHCAIlUH ¢ UCII0JIb30BaHHeM ypaBHeHHs Kaposepca.

JlaboparopHbie padoThbI.
1. ITonmumepu3zanus cTuposia
[enp paGOTHI: CHHTE3 MOTUCTUPOIIA, H3YYEHHE CBOMCTB MOTYYEHHOTO TIOJMMEpa, ONPEIeIICHIE BRIX0Ia
MPOYKTA.
[Tnan paGoThI:
A) Iomy4eHue moaucTupoIa
b) [IpoBeneHre HEOOXOTUMBIX PaCUETOB
B) Odopmienue u 3anmra oruera
Omnprt 1. [Tonumepusanus ctuposa B Macce
O6opynoBaHue M PEAKTHUBBI: MPOOHPKA-PEAKTOP, OOPATHBIN XOJOIUILHUK, BOASHAS OaHs, dJICKTpUUYCCKas
TJTUTKA, TPOOHPKHU, YaCOBOE CTEKJIO, MPOOKa C Ta300TBOAHONW TPYOKOM, CIIUPTOBKA, CTHPOJI, TEPEKUCH
OcH3o0maa, OSH30J1, 3TAHOJ.



Jlnst poBeACHUs TONMMEPU3alliU CTHPOJIa B Macce OepyT MpOOHPKY-peakTop, B KOTOPYIO OMEINAIOT 6 Ml
crupona u 0,2 - 0,3 r uHMIKaTopa - nepekucu OeHzomna. [IpucoeAnHAI0T 0OpaTHBIN XOMOAUIBHUK 1
MOMEIIAIOT B BOASHYIO OaHIO.

BrinepkuBaroT peakTop Ha KHISIIIEH BOAsSHOW OaHe B TedeHue 1,5 gacoB. OTMEUaIOT TPOUCKOISIIHE
n3MeHeHus. [1o OKkoOHYaHWU peakIMK U3BJIEKAIOT U3 MPOOUPKHU MOTYUCHHBIN MOJIMMED, B3BEIIMBAIOT €TO.
PactBopsitoT HEOOIIBIITYIO YaCTh TIOTUMEpa py HarpeBaHuu B 1 - 2 M1 Genzona. [TonoBuHY MMOTyd4eHHOTO
pacTBopa BBUIMBAIOT Ha yacoBoe cTeko. [locne ucnapenus Oenzona oOpa3yercs mpo3payHasi IUICHKa,
KOTOpasi XOPOIIO OTHEJSETCS OT CTEKJIa, €CJIU 3aJIUTh €€ BOJON Ha HECKOJIBKO MUHYT.

K ocraBmieiicst vactu 6€H30IbHOTO pacTBOpPaA T0OABISIIOT TOHEMHOTY 1 - 2 Myt ciupra. [Tonumep Beimagaet
U3 pacTBOpa B BUJI€ CMOJIBL.

N3menpueHHBId TTOIMMEP TTOMEIAIOT B MPOOUPKY € Ta300TBOAHOM TPYOKO#, OIYIIICHHOM B
MPOOUPKY-TIPUEMHHK, OXJIaK/1aeMyt0 BOJOoW. BepxHIO0 4acTh peaKIMOHHOM MPOOUPKH U U3THO
ra300TBOAHOM TPYOKH keJaTesibHO 00epHyTh acbecToM. HarpeBaroT mpoOupKy, oTMedast TPOUCXOISIIHE
n3MeHeHus. HarpeBanue npekpaiiarot, Korjja OCTaTOK MOJIMCTUPOIIA IPEBPATUTCS B TYCTYIO YEPHYIO
AKHUJIKOCTb.

3aaHue: onpeneauTh BBIX0 oJUMeEpa B % OT TEOpEeTUUECKOro. 3anucarb ypaBHEHUS BCEX MPOTEKAOLIUX
peaKuuii.

OmnpiT 2. [Tonumepuzanus ctuposia B pacTBOpe

OO6opynoBaHMe M peakTHUBBI: KpyriogoHHast koia6a Ha 100 My, oOpaTHBIN XOIONMIBHUK, BOAsIHAs OaHs,
ANIEKTpUYECKast IIUTKA, CTUPOJI, H30MIPOMMIOBBIN CIIUPT, IEPEKUCh OCH30MIIA.

B kpyrononnyto konby oosemom 100 mi momemator 6 Ma ctuposa, SO M1 H30MPOITUIOBOTO CIIUPTA U
nepeMelunBaioT. B momyyeHHOM pacTBope cTupoia B ciupre pactBopstor 0,3 r nepekucu OeH3oma,
UCTIONIb3YeMOH B KauecTBE MHULIMATOpa noimMmepusanui. K konde npucoeauHA0T 0OpaTHBIN XOJOAUIBHUK
Y HarpeBaloT Ha BOJSHOM OaHe.

UYepe3 HEKOTOpOE BpeMs U3 pacTBOpa HaAYMHAET BbINAJaTh 0CaJOK nonuMepa. HarpeBaHue npomoikaroT B
TedyeHue 1,5 yacos, 3aTeM peakTop oxjaxaaroT. [lonumep BBIIEISAIOT N€KaHTalUel, IPOMBIBAIOT YHCTHIM
pacTBOpPUTEINIEM, CyIIAT HA BO3IYXE.

3aaHue: oNpeneauTh BBIX0O OJUMeEpPa B % OT TEOpEeTUUECKOro. 3anucarb ypaBHEHUS BCEX MPOTEKAOIIUX
peaKuuii.

2. [Nonyuenune mudraneBbX U aHWINHO-aJIbACTUIHBIX CMOJI

Lenb paGoThI NOMYYUTH TG TANEBbIE U AHUIMHO-JIbACTHIHBIE CMOJIBI METOIOM MOJTUKOHICHCAIIMY U
W3YUYUTh UX CBOMCTBA.

[Tnan paGoThI:

A) Ionyyenue mudTaneBblX U aHUIMHO-AJIbIETHIHBIX CMOJI

b) Nzydenune nx GpU3NKO-XUMHUYECKUX CBOWCTB

B) Odopmienue u 3anmra otuera

OO6opynoBaHMe | PEaKTUBBI: MPOOUPKHU, CIIUPTOBKA, KUIIATHIIbHBIE KAMEILIKH, CTEKIITHHAs TaJlovKa,
CTEKJIIHHAs IJIaCTUHKA, (puiIbTpoBasibHas Oymara, crakad Ha 50 - 100 mu1, ¢praneBslid aHTUAPU, TIIUIICPUH,
aHWINH, popManuH, coisiHas kuciota (10%-Hblid pacTBOp), JTeagHas yKCyCHast KUcaoTal, 3TaHod.

Omprit 1. [Tomydenne rudraneBoir CMOIBI

B mpo6upky nomerniarot 2 r ¢raneBoro aHTuapuaa, 1| M TTUIEPUHA U BHOCIT KHITSITHIBHBIA KaMeIIeK.
VYKpenuB npoOUpKy HAKJIOHHO B JIeprKaresie, HarpeBatoT Ha IUIAMEHH CHUPTOBKH, MOAICPKHUBAS
HEMpepbIBHOE KUNeHue, 8 - 10 MuH. OTMEYaroT MpoUCXOIAINe U3MEHEHUS, 3a11aX BBIICISIOMIUXCS TapOoB.
B xone HarpeBaHus uepes3 KakIble 2 MHHYTHI OEpyT CTEKJISIHHOW MaJIOUKOH MpoOy M MOMEINAIOT Ha
CTEKJISIHHYIO IIJIACTUHKY. [IpOBOAAT ONBIT O MOJIHOTO 3aTBEpeHUsl cMOIbl. CpaBHUBAIOT KOHCUCTEHLIUIO U
JIMIKOCTH MPOMEKYTOYHBIX ITPOO M KOHEYHOTO MPOAYKTa. VICIIBITHIBAIOT pAaCTBOPUMOCTH CMOJIBI B CIIUPTE
MIpU KOMHATHOM TeMIepaType U Ipu HarpeBaHUU.

OnpiT 2. [TonyyeHrne aHMIMHO-JIbACTUAHON CMOJIBI

a) PactBopsror 1 - 2 karu aHWIMHA B 5 - 7 MJI BOJBI ¥ pa3IMBalOT B 2 NMpOoOUpKU. B ofHy U3 HUX
N00aBISIOT 1 Kario CoNIHOM KUCIOTHL. 3aTeM B 00€ MpOoOMpPKH MPUIIMBAIOT 0 3 - 5 Kanenb GopmanuHa.
CpaBHMBAIOT BHEIIHUI BUJI PEAKLIMOHHOMN cMecHu cpa3y u uepe3 S - 10 MUHYT.



10

0) K 1 mi anmninHa 106aBIsitoT 2 MIT BOJBI U COISTHYEO KHCIIOTY 110 KaIuIsiM JI0 TTOJIHOTO PAaCTBOPEHHUS
anwimHa. [IpunmBaroT paBHbIN 00beM hOopMaTHHA U BCTPSIXUBAIOT cMeCh. OTMEYaIOT 0COOEHHOCTH
MPOTEKaHUs PeaKlUy, BHEIIHUNA BUJl U CBOMCTBA MOJIYYEHHOTO MPOIYKTA.

B) CmemmBaroT B ipoOupke 1 mur anunuHa, 1 M popmanuuaa u 0,2 M1 IeASTHON YKCYCHOM KHUCIIOTHI.
CunbHO BeTpsixuBatoT 1 - 2 MuHyThL Uepes 3 - 5 MUHYT CIIMBAIOT JKUJIKOCTh, KOMOK 00pa30BaBIIIEHCS
CMOJIBI OT)KUMAIOT B (prutbTpoBasibHOM Oymare. [Tomemniaior B cyXyro nIpoOupKy,

N00aBISIOT 3 - 5 Karemb JISASHOW YKCYCHOM KHCIIOThI, KUIISITUILHBIN KaMEIeK U HarpeBaloT Ha CHHPTOBKE
4 - 5 MuHyT. OTMEUYAIOT NTpOUCXOAIINE U3MEHEHNUS. [1oyueHHbIl 11aB BBUIMBAIOT B CTAKAHYHUK C
XOJIOAHOU BOZIOH.

3amanue: 3anucarb ypaBHEHUS BCEX MPOTEKAOIINX peakiuii. OObsICHUTD HAOMIOMaeMbIC SIBJICHUSI.

3. Ilonyuenue ¢enono-hopmManbaeTHIHBIX CMOJT

ens paboTel: moMyuuTh HeHOI0-(HOPMaTbICTHIHBIE CMOJIBI METOIOM TOJTUKOHICHCAIIMH B U3YUUTh UX
CBOICTBA.

[Tnan paboThI:

A) ITonyuenue heHoma0-popMaIbAETHIHBIX CMOT
b) N3yuenune nx Gpu3HKO-XMMHUYECKUX CBONCTB
B) Odopmrenne u 3anmra oT4era

O6opynoBaHHe U peaKTUBBI: MPOOUPKH, KUIIATUIbHBIE KaMEIKH, CITUPTOBKA, YaCOBOE CTEKIIO,
¢dbunsTpoBanbHas Oymara, ¢peHos, GopMalvH, KOHII. COJIsTHAs KUCIOTa2, KOHI[. PacTBOpP aMMHaKa, 3TaHOJ,
10%-#ns1ii pactBop NaOH.

Omnpit 1. [TomydyeHne HOBOIAYHOM CMOJIBI

Cwmech 2,5 T perona u 3 M popMaiiHa HarpeBarOT B IPOOUPKE C KUTIATHIBHBIM KaMEITKOM 10
00pa3oBaHMs OHOPOTHOM KHIKOCTH U OCTOPOXKHO KUTIATAT 1 - 2 MuHyTHL. 3atem nob6asstot 0,2 - 0,3 M
KOHLIEHTPUPOBAHHOM COJISTHOUM KUCIIOTHI. [Ipu BCTpsAXHMBaHUU peaKIMOHHASI CMECh HAUMHAET KUneTh. Ecinun
peaKkuust He MAET, CMECh OCTOPOXKHO MomorpeBatoT. Uepes 1 - 2 MUHYTHI )KUIKOCTh MYTHEET,
OTCIIauBaeTCs TsDKeNoe TycToe Maciio. CIuBalOT BEpXHUN MYTHBIN CJIOM, J00ABIISIOT B MPOOUPKY PaBHBIN
00beM BOAIbI, KUIATAT 1 - 2 MuHyTHL. Bomy ciuBaroT, 00pa30BaBIIyIOCS CMOJY BBUIMBAIOT Ha 4aCOBOE
cteks10. OCTBIBIIYIO CMOJTy CHHUMAIOT CO CTEKJIa, CymaT (PrIbTpoBaIbHOM OyMarowu.

OmnpiT 2. [Tonnyyenue pesona

IToBTOpSIIOT OMBIT 1, HO BMECTO COJITHOM KUCJIOTHI B KAUE€CTBE KaTalu3aTopa BBOAAT B CJIETKA OCTHIBUIYIO
cMmech (heHomna u popmanuHa 1,5 M1 KOHIIEHTPUPOBAHHOTO pacTBOpa aMMHaka. CpaBHUBAIOT
oOpa3oBaBirecs B onbIiTax | u 2 mpoxyKThl. VCHBITHIBAIOT paCTBOPUMOCTD MOITYYEHHBIX MPOAYKTOB B
CIHPTE U pa30aBICHHOM PACTBOPE IIEJIOYH NPH HArPEBaHUH.

Omnsit 3. [Tomyuenue pe3ura

YacTp moIy4yeHHOTO pe30ja OCTOPOKHO HArpeBaloT B CyXoW MPOOUpKe, JAeprka MPOOUPKY TOPU30HTAIBHO.
[Ipu sTOM ynansercs u30BITOK BOJBL, @ cMoia maBuTcs. [Ipekpaiaior HarpeBaHue, OTMEYAIOT
MIPOMCXOAIINE N3MEeHEeHNs. BHOBL HarpeBaroT mpooupky. Uto mpoucxonut ¢ moaumepom? Oxaans
MPOOUPKY, UCTIBITHIBAIOT PACTBOPUMOCTH MOTYYEHHOTO IPOIYKTa B CIUPTE U LIEIOUN IPU HATPEBaHUU.

3amanue: 3anucarb ypaBHEHUS BCEX MPOTEKAOMINX peakiuii. OOBsICHUTD HAOMIOIaeMbIE SIBJICHUSI.
4. KuHeTnka nNOInKOHACHCAIUU

Lenb paboOThI: M3yYUTh KMHETUKY MOJIMKOHACHCALMY IIHIIEpUHA U (PTaeBOTO aHTUAPUAA

[Tnan paGoThI:

A) IlpoBenenue sKcriepuMeHTa

b) [IpoBeneHre HEOOXOTUMBIX PacueTOB

B) Odopmienue u 3anmra oruera

OO6opynoBaHHMe | PEaKTHUBBI: IBYXTopJiasi KpyIJIOAOHHAs KonOa, oBymika Iuna-Crapka, oOpaTHbIN
XOJIOAMIILHHUK, TEPMOMETP, BO3IyLIHAS OaHsI, SIIEKTpUYeCKas IUTUTKA, aJUIIMHOBAs KUCIOTA,
STUIICHIIIUKOJIb, KCUIIO, OpTOHOCPOpHAS KUCIOTA.



B konOy momemarot 7,3 T aANIIMHOBOMN KUCIIOTHI, 4,8 MJI 3TUICHIIUKONS, S0 MIT KCHITONA ¥ KUMSTHIILHBIC
kamerku. [Ipucoenunsior yepes noBymky Juna-Crapka oOpaTHBII XOJIOAWIBHUK U YEPe3 €ro BEpXHUIH
OTBOJI 3AJIMBAIOT B JIOBYIIIKY PacTBOPHUTENb 0 Kpasi CIMBHOM TpyOku. HaunHaroT HarpeBanue Ha
BO3yIIHOW Oane. Yepe3 15 MUHYT OT Hadaja KMIIEHUS] OTMEYAIOT KOJIUYECTBO BOJBI B JIOBYIIKE
(ucnapsercst Boja, IPUCYTCTBOBABIIAs B peakTuBax). HeMHOro oxiaauB cMech, BHOCAT B KOJIOY 2 Karliu
oprodocdopnoii kucaotsl. [Ipogomkaror HarpeBanue cMecu. CHCTEMaTHYeCKH MPOU3BOIAT 3aMEPhI
00bEMOB BBIICIISIOIIEHCS BOABI Yepe3 S MUHYT. OTCUET MPOU3BOAAT B TeUeHue 1,5 4acos.

3aHI/ICI>IBaIOT ypaBHeHI/Ie HpOTGKaIOH_[eﬁ peaKI_[I/II/I IIOJINMKOHACHCAIINH. PaCC‘-II/ITbIBaIOT MAaKCHUMaAJIbHO
BO3MO)I(HI>II>'I OGI:GM BOAHBI, KOTOpBIfI Mor 61:1 BBIACJIUTHCA HpI/I IIOJIHOM HpOTeKaHI/II/I TTOJIMKOHJACHCAIIUH.
PaCC‘-II/ITI:IBaIOT CTCIICHb KOHBepCI/II/I MOHOMepa X IJIs1 KaXKI010 I/IBMepeHI/IH 158 CpGI[HIOIO CTCIICHb
ITOJIMKOHACHCAIIUU II:

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.

1. YkaxxuTe OCHOBHBIC MCTOABI MOJYUYCHUA CHHTCTUYCCKUX IMOJTUMEPOB U IPUBEANUTEC HECKOJIBKO ITPUMEPOB
HUX CUHTE3a.

2. ChopmynupyiiTe OCHOBHBIE OCOOCHHOCTH PEaKIMil IOJIMKOHJECHCAIIMK B CPAaBHEHHUU C PEAKIUSIMHU
LEMTHON MOJUMEPHU3ALIHH.

3. Ilepeuucnute BHABI WHULMUPOBAHUA pPAAUKAIBHON moauMepuzanuu. Kakoll M3 HUX MIHPOKO
npuMeHsiercs Ha npaktuke? [IpuBeaute mpumMepsl.

4. Kakue 0CHOBHBIE CTaJMH BKIIIOYAET B CE0s MPOIECC paguKaaIbHON MOTUMEPU3AIIAH?

5. Or xakux (aKTOpOB 3aBUCUT PEAKLUMOHHAS CIOCOOHOCTH MOHOMEpPOB TIpU  PaTUKAIbHOM
nonumepusanuu? [Ipuseaure npuMepsl.

6. Kak BIusIOT Ha NpOTEKaHME paJUKAIbHON IOJIMMEPHU3ALMU TEMIEpaTypa, AAaBJIEHUE, KOHLIEHTpalUH
MOHOMEpPA U UHUIIMATOPA, IPUCYTCTBUE KUCIOPOJA U TpUMeEcei?

7. Yrto Takoe KOHCTaHTHI comonumepuzanuu? Kakue (akTopel ompenesnstoT cocTaB U CTPYKTYpY
COIOJIMMEpa Ha HAYaJbHBIX CTAAUAX PaJUKaIbHON COMONIUMEpU3auu?

8. KakoBbI OCHOBHBIE pazIn4Ms MEXAY PaJIUKaJIbHOU U MOHHOHN NOoNUMepu3anuei?

9. OxapakrepuszyiiTe BIUSAHUE TEMIEPATyphbl, MOJSIPHOCTH PACTBOPUTENS M €ro COJIbBAaTUPYIOIIEH
CIOCOOHOCTH Ha MPOTEKaHHE NOHHOM MOJIMMEPU3ALINU.

10. Kakue BelecTBa UCMOIB3YIOTCS B KAUECTBE KaTaanu3aTropoB KaTHOHHOW U aHMOHHOM MOJUMEpHU3aIivu?
11. Yro Takoe «KuBylLIMe MOIUMeEpb»? OXapaKTepu3yiTe NX OCHOBHBIE CBOICTBA.

12. Kak nonmy4atot crepeoperynspHbie noiumepsi? [IpuBeaure npumepsl.

13. B yem paszHuLa MeXay IOMOIOJUKOHIEHCAIMEH, TeTepONOIMKOHIEHCAIMEN, CONIOIMKOHAEH CAluen?
[IpuBenuTe npUMephl peaKLui.

14. Kakue ¢akTopbl ONpeAessioT BEIMYUHY CpEeIHEH MOJIIPHON Macchl MOJMMEpa Hpu OOpaTUMOM U
HEOOpaTUMOM XapakTepe MOJTUKOHAeHCAIH?\

15. 3aBucHUT M CTPYKTYypa MOJIUMEPA OT COOTHOILIEHUS UCXOAHBIX PEareéHTOB?

16. KakoBbl OTJIMUUTENIbHBIE YEPThl CTYNEHYATOM, WJIM MUTpPAlMOHHOW mnoiaumepusauuu? I[lpuBenute
MPUMEPBI PEAKIUMN.

17. Kakwue cymiecTByIOT ClIOCOOBI PETYIUPOBAHUS MOJICKYIIIPHON MAacCChI MIOJTMMEPOB MPU UX CHHTE3e?

Tema 3. CTpoenne u (pU3MKO-MeXaHN4YeCKHE CBOMCTBA MOJMMEPHBIX TeJl.
(IIK-6)
Jlexknus.
Konpopmannonnas nzomepuss U KOH(pOpMAIMsl MaKpOMOJEKYNIbl. BHYyTpHUMOJEKyNIspHOE BpalleHHE U
rHOKOCTh  MakpoMoliekyibl. CpeaHee pacCTOSIHME MEXIy KOHIAMH LENd M paguyCc HHEpIHH
MaKpOMOJIEKYJIbl KaK XapaKTepUCTUKH, UYYyBCTBHUTEIbHbIE K KOH(POPMAIMOHHOMY COCTOSIHUIO LEIH.
CB0OOOTHO-COUJICHEHHAs! IIeTb KaK HACaIM3HpPOBaHHAS MOJAETb THUOKOH MOJEKyNIbl. DHEpreTHdecKue
Oapbepbl BHYTpPEHHEro BpaiieHHs. [loBOpoTHBIE HM30Mephl M THOKOCTh peasibHbIX ueneil. [loHstue o
crartucTruueckoM cermenre. CBA3b TMOKOCTH ¢ XMMUYECKUM CTPOCHHUECM MOJICKYIIL.

b. Cnenuduka moaumMepHOTo COCTOSTHUS BEIIECTBA.

11
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a) Ilonumepneie Tena. CTpykTypooOpazoBaHue B moiuMepax. AMopdHsie noaumepsl. HaamonekymsipHas
opraHuzanysi amMOp(HBIX IOJIUMEPOB. YCIOBUS, HEOOXOMUMBIC Uil KpUCTAIM3alMU. Temmeparypa
KPUCTAJUIM3AaLMU U TemIieparypa rmiaBieHus. CTpyKTypa KpHCTAUIMYECKHX MOIMMEpoB. Me3zoMopgHbIe
IIOJINMEPHI.

CpoiictBa amop(dHbIX monuMmepoB. Tpu ¢Quznyeckux cocTtosHus. BbICOKO3TaCTHUECKOE COCTOSIHUE.
TepmonuHaMuka W MOJICKYJSIPHBIH MEXaHHM3M BBICOKOIJACTHUECKUX Jedopmanuid. HwxHuil mpenen
MOJISIPHBIX MAacC, HEOOXOJMMBIX JJIsi MPOSBICHUS BBICOKOUIACTHYHOCTU. TemmepaTypa CTEKIOBaHUS.
ITepexon B creknooOpasHoe cocTossHue. OCOOCHHOCTH MOJTUMEPHBIX CTEKONI. YHpyrue a1eopMaluu CTEKO.
Bszkorekyuee coctosiuue. KpuBble TeueHus nmonumepoB. 3akoH OctBanbaa — Jle-Buna. 3aBucumoctsb
TEMIIEPaTypbl TEKYUECTH U BSI3KOCTHU PACILIaBa OT MOJIEKYJISIPHON MacChl. BSI3KOCTHBIE aHOMAIIUU.

CBoiicTBa KPUCTAJIMYECKUX  TMOIUMEpPOB. TepMOMEeXaHMYECKHE KPHUBBIE KPHUCTAJUIMYECKHX U
KPUCTAJUTU3YIOMMXCS aMOp(HBIX MoiauMepoB. OpHEHTHPOBAHHBIE CTPYKTYphl MHOIMMEpPOB. M3oTepmbl
pacTsoKeHUs.  AHU3OTpomHs  MEXaHMYeCKuX  CBOMCTB. CmocoOwl  opueHTanuu. DopMoBaHUE
OpPUEHTUPOBAHHBIX BOJIOKOH U IUICHOK U3 PAcIlJIaBOB U PaCTBOPOB.

6) Ilonatue o penakcauuu. PenakcallMOHHbIE SBJIEHUS M KHUHETUKA CTPYKTYPHBIX NIE€PECTPOCK B
MOJIUMEPHBIX Tesax. MojenupoBaHue pelaKCallMOHHBIX IPOIECCOB B TMojuMepax. PemakcannoHHbIE
SBJIEHUST B  BBICOKODJACTMUECKOM  COCTOSIHMM — moiumepoB. Iletns  rucrtepesuca.  [Ipunuumn
TEMIIEpPaTypHO-BPEMEHHON CYIEpHO3UIMU. YHpyrue nedopManuy CTEKOJI M BBIHYXKIACHHO-3JIACTHUECKas
penakcanug. MexaHMYecKoe CTEKJIOBaHME. MeXaHM3M  BBIHYXACHHO-3JacTHYeCKUX Jedopmanuii
CTEKJI000pa3HbIX NOJUMEPOB. PenakcallnoOHHbIE SIBICHUS B KPUCTANIMYECKUX MOJIMMEpax.

[Tnactudukanus nonumepoB. IIpaBuiia 0ObeMHBIX U MOJSAPHBIX J0eld. KOMIO3UIIMOHHBIE MOIMMEpPHBIE
Matepuaibl. ApMUpOBaHHbIE MaTepuaibl. HarmonHeHHbIe TOIMMEpBI.

IIpakTH4Yeckoe 3aHATHE.
1. OueHka pa3MepoB MaKpOMOJIEKYJT
2. IlocTpoeHne TepMOMEXaHUUECKON KpUBOI
3. PacyeT peslakCallMOHHBIX MTPOIECCOB B MOJIMMEPAX
JlaboparopHbie padoThbI.
HE IIPETyCMOTPEHO
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Kak mporcxoauT nmepexoa MaKpoMOJIEKYI U3 OJHOUM KOH(opMaIuu B Apyryro?
2. Kakue Benn4MHbBI XapaKTEPU3YIOT pa3Mepbl MAKPOMOJIEKYT?
3. Uro Takoe KHHETHYECKask M TEPMOJIMHAMHYECKAsI THOKOCTh IMOJTMMEPHON 11T ?

4. Kak cBsi3aHa THOKOCTh MaKpoMOJIeKyn ¢ BenuunHoil cermenra KyHna? Kakue ¢akTopsl OKas3bIBalOT
BJIMSIHUE HAa THOKOCTh MaKpOMOJIEKYIT?

5. B xakux ()a30BBIX U arperaTHbIX COCTOSHHUSX MOTYT CYII€CTBOBATh MOJIUMEPHI?
6. [laliTe KpaTKyr0 XapaKTepUCTUKY TpeX (PU3NIECKUX COCTOSTHUI aMOp(HBIX TTOTUMEPOB.
7. Kak n3mensiercst uarepsai It - Tc ¢ pocTOM MOJEKYISIPHON Macchl MOIMMEpa U 1ouemMy?

8. Ot kakux ($akTOpOB 3aBUCIT (PU3HMUECKHE CBOMCTBA CTEKJIOOOpPA3HBIX MOJIMMEPOB, 00PaA3YIOMIUXCS TPH
OXJIQXJECHUU PACIIaBOB?

9. KakoB xapakrep nedopmaliiuii moJIMMepOB B BBICOKOIACTUICCKOM COCTOSTHUU?

10. Kak mpoucxoauT Te4eHue noaumepos?

11. KakoBsI yci0BHsi 00pa30BaHUS KPUCTALTHYECKUX CTPYKTYP TOTUMEPOB?

12. OxapaxTepusyiiTe OCHOBHBIE CTaIMU NIPOLECCA KPUCTAIIIN3ALIUH TIOJTMMEPOB.

13. Kakue HagMONeKyIIpHbIE CTPYKTYPbI XapaKTePHBI 1711 aMOP(PHBIX U KPUCTAIUTMIECKUX TTOTUMEPOB?

14. JlaiiTe onpenenaeHus! MOHATUAM «PEJIaKCALUA» U «BPEMS peaKcarum)?

15. Kakue ¢akTopsl BIUSIOT Ha BpeMs peiakcanun?

16. Kakune aneMeHThl UCIIOIB3YIOTCS ISl MOAEIUPOBAHUS PEIAKCAMOHHBIX CBOICTB IMOJIMMEPOB U MToYeEMy?
17. [aiiTe kpaTKyto XapakTepucTuky Mozaeneit Makcseria u KensBuna - doiirra.

18. B ueM 3akiodaercss pellakCallMOHHBIA XapakTep AeopMaiuii MOJTUMEPOB B BBICOKOIIACTUYECKOM
cocroguun?
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Tema 4. Ilpupoaa u cBoiictBa pacTeopos noaumepos (ITK-6)

Jlexknus.
TepmonuHaMuueCKU KpUTepuil pactBopuMocTu. da3oBeie [UarpaMmbl CUCTEM ITOJIMMED - PACTBOPUTEID.
Kputnueckue temmneparypbl pacTBopeHus. SIBineHust paccianBaHus. HeorpaHndeHHOE M OrpaHUYEHHOE
HaOyxanue. CteneHb W ckopocTh HaOyxaHus. Konrpakius. OCOOEHHOCTH TEPMOJMHAMUYECKOTO
MIOBEJICHUSI MAaKpOMOJIEKY] B pacTBope. IIpHyMHBI OTKIIOHEHUS OT WACAIBHOCTH. YPAaBHEHUE COCTOSHHS
MakpoMoJIeKyll B pacTBope. OcMOMETpUsS KaK METOZ OIPENEICHHs] CPEAHEUYHMCIOBBIX MOJSPHBIX Macc.
VYpaBuenune Ban-nep-Baansca. Bupunanbubeie ko3(duumeHTsl. 3aBUCUMOCTh PAaCTBOPUMOCTH OT MOJIIPHOM
Maccel. OnpezneneHue MOJIIPHOW Macchl U paguyca MHEPLUU MOJIEKYJ M3 JAaHHBIX [0 PAacCESHUIO CBETA.
I'mpponuHaMuyeckue CBOMCTBA MaKpPOMOJIEKYNI B PaCTBOpPax. BsA3KOCTh pacTBOPOB MOJIMMEPOB. YPAaBHEHUE
Ilyaseina. OTHOCUTENBHASA, IPUBEACHHAS U XapaKTepucTuieckas BA3KocTh pacTBopoB BMC. YpaBHeHus
Mapka — Kyna — XayBunka, XarruHca, ®@nopu - ®oxca. BuckozuMerpus Kak METOI ONpEAEICHUS
MOJISIPHBIX Macc mnonumepoB. [Iuddysus Makpomosnekyn B pacTtBopax. CenuMeHTaluss MakpOMOJIEKYII.
Omnpenenenne MOIPHBIX Macc METOIaMU LIEHTPU(YTUPOBAHHUS.
b. Ilepexon oT pa30aBlIeHHBIX pPAaCcTBOPOB MAaKpPOMOJEKYJI K KOHIIEHTPUPOBAaHHBIM. Accouuanust u
CTpYKTypooOpa3oBaHue. JKHIKOKpUCTAJUIMYECKOE COCTOSHUE HKECTKOLEMHBIX monuMepoB. CTpykTypa
KOHLEHTPUPOBAHHBIX pPACTBOPOB M resed. OCOOEHHOCTH TEUeHHs KOHLIEHTPUPOBAHHBIX PAacTBOPOB.
Mexannueckue  CBOMCTBAa  rejed.  XEMOMEXaHMYECKHME  CBOMCTBA  TeJIE  MOJMAJIEKTPOJIUTOB.
TepmooOparumbie U TepMOoHEeoOpaTuMbie cTyqHU. CuHepe3uc. Pa3HOBUIHOCTH KOJUTOMIHBIX JAUCTICPCHHA H
UX TUAPOJMHAMHUYECKHE CBOMCTBA. [IpeBpalenne nucnepcuii B MOHOJUTHI.
B. Honusupyromuecss MakpoMoJeKynbl —(moimanekrponutsl). Krnaccudukanums. Xumuueckue U
($U3MKO-XUMUYECKHE OCOOCHHOCTH TOBEACHUS MX MOJIeKyld. KonuyecTBEHHBIE XapaKTEPUCTUKU CHIIBI
MOJIUKUCIIOT W TIOJNMOCHOBaHUWM. DIeKTpocTtarndeckas dHeprus. PacmnpeneneHue HOHHOW aTtMocdepsl.
Crnenuduueckoe CBA3bIBAHUE IMPOTHBOMOHOB. AMQOTEpHBIE MOIMINEKTPOIUTHL. M3031mekTpuyeckas u
M30MOHHAsE TOYKU. 3aBUCHUMOCTh CBOWMCTB pacTBOpoB mnomuamdponutroB ot pH cpensl. MoHooOMeHHBIE
cmoinbl. OOpa3oBaHHE MOJUMEP-TIOIMMEPHBIX KOMILIEKCOB U UX POJb B CTAOMIM3AIMH OMOJOTHYECKUX
CTPYKTYD.

IIpakTH4eckoe 3aHATHE.
1. O1eHKa CTENEHU U CKOPOCTH HAOyXaHUsI TIOJTMMEPOB.
2. OmnpeneneHre 0CMOTUYECKOTO AABJIEHUS PACTBOPOB NOJUMEPOB U OCMOMETPHS.
3. OneHka BA3KOCTH PaCTBOPOB MOJIUMEPOB. Buckozumerpus.
4. OnpeneneHre N30EKTPHUECKON U N30MOHHON TOUKH PACTBOPOB MOIHMAM(OIUTOB.

JlaGopaTopHbie padoThbI.
1. Onpenenenne xapakTepUCTUYECKON BA3KOCTH pacTBOPA MOJUMEPA U €TI0 MOJIEKYJIIPHON MacCBhl.
Ienb paboThI: ONPENEINTh XapaKTEPUCTHUECKYIO BSI3KOCTh ITOJIMMEPA U €I0 MOJIEKYJISIPHYIO Maccy
BHCKO3UMETPHYECKUM METOJOM
[Tnan paboThI:
A) Obyuenue pabore ¢ BACKO3UMETPOM
b) [IpoBeaenue sxcnepruMeHTa
B) OGpaboTka pe3yasraToB
I') Odpopmienue u 3amura oTyeTa
ObopynoBanue u peakTuBbl: BUCcko3uMeTp OcTBanbaa-IInHkeBUYa, MEpHBIE MUMIETKH, CTEKIISTHHBIA OOKC,
AHAJIUTUYECKUE BECHI, MEKTPUUECKas IUINTKA, PE3UHOBAs IPyllla, CEKYHIOMEP, MOJIUCTUPOIL, TOTYOJI.
Jlist BBITTOJTHEHUST pa0bOThI UCTIONB3yeTcst BUCKo3uMeTp OctBanbaa-IlnHkeBuya.
OmnbiT 1. Onpegenenne KOHIEHTPAIMK CTAPTOBOTO PACTBOPA MO METO/Y CyXOro OCTarKa.
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T'oToBar pactBOp nmomumepa craproBoit koHneHTpauu Cl, pactsopss 0,3 - 0,4 r nonuctupona B 30 M
ToJTyoJs1a. PacTBOp HE TOJKEH COAEPKaTh B3BELIEHHBIX YaCTHII, KOTOPBIE MOTYT 3aCOPUTH Kanmuyuisap. Jlis
UX yIaJeHHUs pacTBOp (PUIBTPYIOT uepe3 CKiIaayarslii GuibTp B Kosly eMkocThio 50 - 100 mi ¢
MOJOTHaHHOU NpoOKoii. KOHIEHTpalnio NoIy4eHHOTO pacTBOpa OMPEACIISIOT [0 METOLY «CyXOTro
octarkay. [[ist aToro 2 Mi1 pacTBopa MEpHON MUMIETKON MEPEHOCAT B IIPEIBAPUTEIBLHO B3BELICHHBIN Ha
aHAJTUTMYECKUX BECaX CTEKJISIHHBIM OIOKC, a 3aTeM OCTOPOKHO HAarpeBaroT MOCIEIHUI Ha cllabo HarpeTon
IVIUTKE (T0A TATo#!) 10 MOYTH MOJHOTO UCTIAPEHUS PACTBOPUTEIIS, HE IOIyCKasl CHUJIBHOIO HarpeBa cyXxoro
oCTaTKa. ITO MPUBOIUT K TEPMOJCCTPYKIIMU OJIMMEPa U CBA3aHHBIM C HEW olIMOKaM orpeseneHus. 3aTeM
OIOKC TIEpEHOCAT B BO3IYIIHBIM TEPMOCTAT U JOBOAAT A0 mocTtosiHHOro Beca mpu 80 - 100 °C. Ha
OCHOBAaHUHU BEJIIMYMHBI CYXOI'0 OCTAaTKa PaCCUUTHIBAIOT KOHIIEHTPALMU CTAPTOBOIO U BCEX IOCIEIYIOIINX
pacTBOpPOB, BhIpaKEHHBIE B TpaMMax noiaumepa Ha 100 mut pactBopa (1//1).
OmnbiT 2. OnpeaeneHue BI3KOCTH CTapTOBOTO pacTBOPA.
Bucko3zuMeTp TIIAaTenbHO IPOMBIBAIOT OPraHUYECKUM PAaCTBOPUTENIEM (AMOKCAH, alleTOH) U CyLIaT
3¢pupoM, pocackIBast Ui ITOTO PACTBOPUTEINH Yepe3 Kamuisp ¢ momoiibio rpyuu. [Tpubop
YCTaHaBJIMBAIOT CTPOTO BEPTUKAIBHO. 8 MJI pAaCTBOPUTENST MEPHOM MUMETKON BHOCST B LIMPOKOE KOJIEHO
BUCKO3UMeTpa. C MOMOIIBIO TPYIIN PACTBOPUTEIH BCACHIBAIOT B HIDKHUH IIApUK MpUOOpa BhIIIE BEpXHEH
METKH (IPUMEPHO Ha MOJIOBUHY 00beMa BepXHeEro mapuka). HMcmnons3ys cekyHaoMep, U3MEpsIoT Bpemst
MCTEUYCHHUSI PACTBOPHUTENSI OT BEpXHEH MeTKH 10 HkHeH. HeoOxonnmo momy4yuTs He MeHee 3-X
CXOZSIIMXCS pe3yabTaToB. M3 MOyYeHHBIX pEe3yJbTaToOB BBIUMCIISIIOT CPEIHEE BPEMsI HCTEUEHHUS
pactBoputens (t0) B cexyHnax. BuckoznuMeTrp U3BJIEKaOT U3 TEPMOCTATA, BBIJIMBAIOT PACTBOPUTEIND U
BBICYLIMBAIOT. I3MepeHne BpeMEHN NCTEUEHUS CTApTOBOIO pacTBOPa IPOU3BOAST aHAJIOIMUYHO, TOMELIAs B
BHCKO3UMETp TaKOH k€ 00BEM 3TOr0 pacTBOpa. PaccuuThIBalOT OTHOCUTENBHYIO BA3KOCTH CTAPTOBOTO
pacTBopa 1o dopmye:
hota = h/h0 = t/10,
rae t u t0 - BpeMeHa UCTEUYEHUsI COOTBETCTBEHHO PACTBOPA U YHCTOTO PACTBOPUTEIIS.
Jlanee pacCUMTHIBAIOT YEIbHYIO BI3KOCTb!
hyn =(h - h0)/h0.
Y TIPUBEJICHHYO BA3KOCTb:
hnp.= hyn/C,
HMEIOIIYI0 pa3MEPHOCTb, OOPaTHYIO pa3MEPHOCTH KOHLIEHTPALMK pacTBopa, T.e. /L.
Omnsit 3. OnpeneneHne XxapakTepUCTUIECKON BA3KOCTH pacTBOpa MOJIUMEPA U .

Jlia ompeneneHus XapaKTepUCTHUECKOH BI3KOCTH CTaPTOBOTO pacTBOpa MojiMMepa HeoOX0IUMO
OTIPE/IETTUTH MPUBEACHHYIO BA3KOCTh JJIs1 PACTBOPOB HECKOJIBKUX KOHIIEHTpalui (He MeHee 4-X). OTu
PacTBOPHI TOTOBST M3 CTAPTOBOTO CJICAYIONTUM 00pa3oM. B cyxoif BUCKO3UMETpP MOMEIIAIOT 6 MIT
CTapTOBOI'O PacTBOpPA, 2 MJI TOIYOJIa U IEPEMEIIMBAIOT UX, IPOCACHIBAs BO3AYX YEPE3 BUCKO3UMETP
rpyueit. MI3mepsitoT cpeHee BpeMsi HICTEUEHUs 3TOr0 pacTBOpa depes Kanmuiuisp (t2), pacCUuTHIBAIOT €ro
koH1eHTparuio (C2) u ero Ba3kocTHbIe xapakrtepuctuku (hotH2, hyn2, hnp2).

TpeTuii 1 4eTBepTHINi PACTBOPHI TOTOBST, CMELIMBAs B BACKO3UMETPE 5 MJI CTapTOBOIO pacTBopa U 3 Mil
TOJTyoJ1a, 4 MJI CTapTOBOIO pacTBOpa U 4 Ml TOIyoJa, COOTBETCTBEHHO. Takke H3MEpSIOT cpeiHee
BpEMS UICTEUEHMSI 3TUX PACTBOPOB UEPE3 KAWL, PACCUUTHIBAIOT UX KOHLIEHTPALMIO U BSI3KOCTHBIE
XapaKTEPUCTUKH.

Pesynbrarel n3MepeHuit CBOAAT B TAOIHUILY

XapakTepruCTUUYECKYIO BSI3KOCTh pacCTBOpA MOJIMMEPA MOKHO ONPEAETUTh rpaduuecKu, UCX0s U3 TOTO,
YTO:

st aToro Ha MrmiTUMeTpoBoi Oymare ctpoutcs rpaduk hyn/C = f(C) u skcTpanoaupyercs 10
nepecedeHust ¢ ockio opauHat (C = 0). OTcexkaeMblii OTPE30K ATOW OCH MPEACTABISAET COO0H BEIHYHHY ,
HMMEIOIIYI0 pa3MEPHOCTD JI/T.

HaitnenHoe 3HaueHHE XapaKTEPUCTUUECKOM BA3KOCTH MCIIOIB3YETCS I pacyeTa CpeHEr MOJIEKYISIPHOM
Macchl IToJuMepa 1o ypaBHeHHuto Mapka - Kyna - XayBuHka:

, re K - koHcTaHTa, 3aBUCIIas OT IPUPOABI MOJIUMEPA, PACTBOPUTEIIS, TEMIIEPATYPHI; a - KOHCTAHTA,
CBsI3aHHAs ¢ KoH(popMmaImeit Mmakpomonekyn. Benuaunsl K u a 1uist monuctuposna mpu pa3Hbix
TeMIIepaTypax MPUBEACHbI B TA0IHUIIE 2:
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3ananue. [{aTh onpeneneHne XxapakTepUCTUIECKOn BA3KocTU. Kak 3aBUCHT BA3KOCTH pacTBOPOB OT
TeMIleparypsbl?

2. O1neHKa NOIMIUCTIEPCHOCTH MAaKPOMOJIEKYJT TIOJIMMEPa BUCKO3UMETPUIECKIM METOI0OM
[enb paGoThI: OLIEHUTH MOTUANCIICPCHOCTH TOJIMMEPA BUCKO3ZUMETPUIESCKIM METOIOM
[Tnan paGoThI:

A) IlpoBenenue sKcriepuMeHTa
b) O6paboTka pe3yasraToB
B) Odopmienue u 3ammra otuera

O6opynoBanne U peakTuBbl: BUCKo3uMeTp OcTtBanbaa-IlnHkeBHYa, MEpHBIC TUIETKH, CTEKIISTHHBIN OIOKC,
AQHAJMTUYECKUE BECHI, AMEKTPUUECKas TUTUTKA, PE3UHOBAs Ipylla, CEKYHJIOMEP, OJUCTUPOIL, TOTY0I4,
3TaHO.

J1y1st BBITTOTHEHUST PabOThI UCTIONB3yeTcs BUcko3uMeTp OctBanbaa-IInnkeBuya..

B kauecTBe XOpOLIETro pacTBOPUTENS UCIIOIB3YIOT TOIYOJI, IUIOXUM PACTBOPUTEIEM CIYXKHUT CMEChH
TOJIyOJa € 3TaHOJIOM, coaepxamas 25 % (00.) aTaHona.

OmnpiT 1. Onpenenenue cTapToBOM KOHIIEHTPALIMKU PaCTBOPOB.

ITo meTomy cyXoro octarka ONmpeaesssfoT KOHIIEHTPAIIUI0 CTapTOBOTO pacTBOpoB B 1/J1. [lyist aToro
MEPHOU MUMETKON MEePEHOCAT 2 MJI PaCTBOPA B CTEKJISIHHBIM OIOKC, B3BEIICHHBIN Ha aHATMTHYECKUX BECaX.
brokc octopokHO HarpeBaroT Ha MIKTKe. Korga pacTBOpUTENb MOYTH MOJHOCTHIO HCHIAPUTCS, OIOKC
MIEPEHOCAT B BO3YILIHBIN TEPMOCTAT U AOBOAAT 10 NOCTOSHHOIO Beca. ONpeaesitoT MacCy CyXOro 0CTarka
Y 110 HEMY KOHUEHTPALUIO HCXOAHOIO PacTBOpA.

OmnbiT 2. Onpeaenenue BI3KOCTH pacTBOpa MOJUCTUPOIIA B TOIYOJIE.

MepHo#l nuneTkoi BHOCAT B pe3epByap 8 Mi Tostyosna. [Tpu momony rpyu BcachblBalOT pacTBOPUTEID 10
CepeIMHbI BEPXHETO MIapUKa BUCKO3UMETPA U U3MEPSIIOT BPEMsI UCTEUECHUSI pACTBOPUTEISI OT BEPXHEH
METKH 10 HUKHEW TP MOMOLIM ceKyHAoMepa. [I0BTOpsIOT n3MepeHus 10 NOITyYEHHs TPEX CXOAAIIMXCS
pe3ynbraToB. Beruncnstor cpeqHee 3HaueHue. [10BTOPSIIOT npouenypy, UCHOIb3ysl CTapTOBBIN pacTBOP
MIOJIUCTUPOJIA B TOIYOJ €. PacCUMTHIBAIOT OTHOCUTENBHYIO, YAEJIBbHYIO U PUBEICHHYIO BA3KOCTh PacTBOpA.
3. Onpenenenre MOJEKYISIPHON MacChl MOJIUMEpa.

TotoBsT pactBopbl koHLIEHTparui C2, C3 u C4, 1j1s 4ero B BUCKO3UMETPE CMEIIUBAIOT 6 MJI CTAPTOBOTO
pacTBOpa MOJUCTUPOIIA B TOTYOJIE U 2 MJI TOIyona, S Mit 1 3 M, 4 Ml ¥ 4 MJT COOTBETCTBEHHO.
[IepeMemmBaroT, mpocaceiBasi BO3yX 4€pe3 BUCKO3UMETP IPYLICH, U U3MEPSIOT BA3KOCTh MOTYYEHHBIX
pacTBOpoB. PaccuuThIBaIOT UX XapaKTepUCTUKU. Pe3ynbTaThl M3MEpPEeHH 3aHOCAT B TaOIUILY.

OmnpbiT 4. Onipenienenre BI3KOCTH pacTBOPa MOJUCTUPOIIA B CMECH TOJIYOJIa U 3TAHOJIa U MOJIEKYIISIPHOM
Macchl MoJIuMepa.

Onpenensior BA3KOCTh PACTBOPA MOJMCTUPOIIA B TUIOXOM pacTBopuTene. [ pa30aBieHuss UCHOIb3YIOT
CMECh TOIyoJa U 3TaHoja. MeToauKa SKCcIiepuMeHTa U (hopMa 3aliucH  pe3ysIbTaToB TaKas ke, Kak B ILIL. 2 U
3.

CrposT rpaduKu 3aBUCUMOCTH MIPUBEACHHON BA3KOCTH OT KOHIICHTPAILIUHU JJIsl pACTBOPOB TOJUCTHPOIA B
XOPOIIEM U IUIOXOM PACTBOPUTENSAX. DKCTPAIOISALMEN TOJIyYEHHBIX 3aBUCUMOCTEHN K HYJIEBOI
KOHLICHTPALMU HaXOAT 3HAYECHUE XapaKTepUCTUYECKUX BA3KocTel. [Io ypaBHenuto Mapka -

Kyna - XayBHuHKa pacCUMTBHIBAIOT MOJIEKYJISIPHBIE MACChI MMOJIMCTUPOIA U COOTBETCTBEHHO B XOPOILIEM U
IUIOXOM pacTBoputessax. s pacyeTa UCmoNb3yIoT KoHCTaHThl K 1 a, mpuBeneHHble B Tabnule 3.
PaccunThIBalOT OTHOILIIEHHE MOJIEKYIIIPHBIX MacC MOJMCTUPOJIa B XOPOILIEM U IJIOXOM PaCTBOPUTEIISIX .

Tabnuua 3. Koncrantel K 1 a B ypaBHEHHH U151 BBIYUCICHHUS MOJICKYJIIPHOM MacChI 1O
XapaKTEPUCTUYECKOH BA3KOCTH.

Cucrema nonumep - pacrBopurens Kx10-4 a T, 0C
[Tomuctupon - Tonyon 1,18 0,72 25
[omuctupon - Tonyoin (75%) + aranon (25%) 10,8 0,50 25

3ananue. OObSCHUTH BIMSHHE Ka4eCTBA pACTBOPUTEIIS HA BA3KOCTh pacTBOpa MOJUMEPA U Ha
U3MEPSEMYIO MOJIEKYIIIPHYIO MacCy MOJIUIUCTIEPCHOTO MOJIUMEpa.

3. Onpezenenne U303JEeKTPUIECKON TOUKH TTosnaMdouTa
Lenp pabotsl: OnpeaeauTs H303IEKTPUIECKYIO TOUKY MmoauaMmdonnTa
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[Tnan paGoThI:
A) IlpoBenenue sKcriepuMeHTa
b) O6paboTka pe3yasraToB
B) Odopmienue u 3anmra oruera

OO6opynoBaHKe U PeaKTHUBBI: TUIOCKOJOHHAS KoiOa Ha 100 mi1, XuMudeckre cTakaHbl Ha S0 MII, MEpHBIA
WINHAP, CTEKIISIHHBIEC MTAJIOYKH, OIOPETKH, BOJSTHOM TEPMOCTAT, BOAsIHAas OaHs, TEPMOMETP, BUCKO3ZUMETD,
pe3uHoBas TpylIa, ceKyHnaomep, xkenarut, 0,03 u pactBop HCI, 0,02 1 pactBop NaOH, yHuBepcanbHas
uMHAMKaTopHas Oymara, Bucko3umerp OctBanpaa-lIInHkeBuya.

Jlist BBITOSTHEHUST pabOThI UCTIONB3yeTcst BUCKo3uMeTp OctBanbaa-IlnHkeBuya.

T'oroBsaT 100 mut 1%-HOro pacTBopa xenaTuHa B BOJE, paCTBOPSIS €r0 IPU HATPEBAHUU 110 TEMIIEPATypPhl
He Boite 40°C Ha BOIsIHOM OaHe M MOCTOSTHHO nepeMennBasi. OnpeaenstoT pH momyueHHOTO pacTBOpa.

YacTe npuroroBieHHoro pactBopa (30 Mi1) 3aIMBalOT B BUCKO3UMETP, BUCKO3UMETP TIOMEIIAIOT B BOASHOM
TEpPMOCTAT U ONPEIEIAIOT BpeMsl ucTeueHus pactBopa npu 40°C, mpoBoJig HE MeHee 3 U3MEpEeHui. 3aTeM
pacTBOp BBUTMBAIOT B cTakaH u gobasistor 0,03 H pactBop HC1 no usmenenus pH nHa 0,5. BHOBB
M3MEPSIOT BA3KOCTh pacTtBopa. M3mepenus nposoasat npu pH 5,0; 4,5; 4,0; 3,5.

3arem OepyT HOBYIO TMOPIMIO PACTBOPA U U3MEPSIIOT BA3KOCTh pacTtBopa npu pH 6,0; 7,0; 8,0; 9,0,
perymupyst pH no6asnenuem 0,02 H pactBopa NaOH.

Bucko3umMeTp MpOMBIBAIOT TOPsTYEii BOIOW U OMPEIEIISIOT BPEMST HCTEUEHUS] YUCTOTO PACTBOPUTEIS
(muctrnmupoBanHOU Bobl) ipu 40°C.

dopma 3arnucH pe3yabTaToB:

Bpems ucreuenus pactsopurens t0 =

O6bem nobasneHHoM kucnoTel Wi pH Bpems ncredenus pactsopa t, hota hyn
IIEJI0YH, MJI C

CTposiT KpUBYIO 3aBUCUMOCTH YIIETbHOU BSI3KOCTH pacTBOpa kenaruHa ot pH pactBopa. Otmedaror
M303JIEKTPUUECKYIO TOUKY JKEIaTHHA.

3aganue: 0OBSICHUTH 3aBHCHMOCTh BA3KOCTH pacTBopa noiuamdonuta ot pH pactsopa.
4. OnpeneneHre N30MOHHOM TOYKH MOTUaM(OINUTa

Llens paboTHI: ONIPEAETUTH H30MOHHYIO TOUKY MOTHaM(OInTa

[Tnan paGoThI:

A) IlpoBenenue sKcriepuMeHTa

b) O6paboTka pe3yasraTtoB

B) Odopmienue u 3anmra otuera

OO6opynoBaHue | peakTUBBI: 6 cTakaHYMKOB Ha 50 M1, BojsiHas OaHs, CTEKIISIHHBIC TAJIOYKH, TEPMOMETD,

0,02 1 pactBop HC1, 0,02 1 pactBop NaOH, >xenatun, yHuBepcajabHas HHAWKATOpHas Oymara.

T'oToBsiT 6 pacTBOpOB co cienyroummu 3HadeHusimu pH: 6,5; 6,0; 5,5; 5,0; 4,5; 4,0. [Ins aToro B 6

MPOHYMEPOBAHHBIX CTAKAHYMKOB HAJMBAIOT 1O 20 MJT IUCTHJUIMPOBAHHOM BOABI JJOOABISAIOT HEOOXOAMMOE

koiruecTBo 0,01 H pactBopa HCl unu 0,02 1 pactBopa NaOH, 4toObI momy4yuTh 3ajaHHble 3HaueHus: pH

mpu 40° C. 3aTeM B IPUTOTOBJICHHBIE PACTBOPBI BHOCAT TaKO€ KOJTMYECTBO JKETIAaTHHA, 9YTOOBI MOIYYUITUCH

1%-nb1e pacTBopbl. Kenatun pactBopstoT npu 40°C u nepememnBannu. BHoBb u3mepsor pH pacTBopos.

Crposit rpaduk 3aBUCUMOCTH OT . HaxoasaT H30MOHHYIO TOUKY JKEIaTHHA.

3ananue: o0ObSICHUTD, OT YeTo 3aBUCUT U30MOHHAS TOYKA MOIMaM(OIUTa U KaK €€ MOKHO OLEHUTD.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

KaxkoB xapakTep pacTBOPOB MOJIUMEPOB?

[To kakomy kputeputo pactBopsl BMC pa3nenstoT Ha pa30aBlieHHbIE U KOHIIEHTPUPOBaHHbIE?

OxapakTepusyiTe MepBYyI0 CTAIUIO MPOlecca PACTBOPEHUS - HaOyXaHHeE.

Kaxue pacTBOpbI Ha3bIBAIOT aTEPMUUECKUMHU, PETYISPHBIMU?

UYro npencrasnset coboii napamerp diopu - Xarruuca?

Kaxoe ypaBHEHHME XapaKTepu3yeT OCMOTUYECKOE AABJIEHUE PAaCTBOPOB IOJIUMEPOB?

JlaiiTe KpaTKoe OMMCAaHUE OCMOMETPHYECKOTO METO/Ia ONpeaeeHUs] MOJIeKYIsipHON Macchl BMC.

NN R DD

[lepeuncnure ciocoObl BEIpaXKEHUs! BA3KOCTH PaCTBOPOB.
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9. OnuinTe BUCKO3UMETPUUYECKUN METO ONPEAEIEHUS MOJIEKYISIPHOM MacChl IIOJIMMEPOB.
10. IToueMy KOHUEHTPUPOBAHHBIE PACTBOPHI MOJTUMEPOB UMEIOT OUE€HB BBICOKYIO BS3KOCThH?
11. CpaBHHTE CBOMCTBA TEPMOOOPATUMBIX U TEPMOHEOOPATUMBIX CTYJHEM.
12. Yo takoe mnactudukamusn? Kak siuser BBenenue miactudukaropoB Ha TC u TT nomumepor?
13. JlaiiTe KpaTKyro XapaKTepUCTHKY MEKXIauyeyHO! 1 BHYTPUIIAYCYHOH MIacTU()UKAIIIH.
14. Yto mOHUMAIOT MO BHYTPEHHEH I1acTu(HUKaIuen moJIuMepoB?
15. Kakne noaumepbl Ha3bIBatOTCS MOIUAIEKTPOIUTAMU?

16. Tlouemy TONMAICKTPOIHTHI SBISIOTCS 0o0Jiee CIA0BIMHU 3JIEKTPOJIUTAMH, Y€M WX HU3KOMOJICKYIISIPHBIC
agajgoru?

17. Kakum 00pa3om CBOIMCTBA PacTBOPOB MOIUaM(OIUTOB 3aBUCIT OT pH cpeani?
18. Kak monusnekTpoauTHoe HabyXaHHe BIMAET Ha BA3KOCTh PACTBOPOB MOJIUDIICKTPOIUTOB?
19. Yto Takoe MmemOpanHOE paBHOBecHE?

20. Kakue nonumepsl OTHOCATCS K nonuam§onuram?
21. JlaliTe XapaKTepUCTUKY M303JICKTPUYECKON U M30MOHHOM TOYEK.
22. Kakumu cBoiicTBaMu 00J1a/1a10T MOJIUAIEKTPOIUTHBIE COJIEBBIE KOMIUIEKCHI?

Tema 5. Xumunueckue npespamenusi moaumepos. (ITK-6)
Jlexknus.
OCOOEHHOCTH XMMHUYECKUX MPEBpaIleHN NoaruMepoB. BiusiHue TOKanbHOTO OKpPYXEHUs, KOH(pUTypauumy,
KOH(OpMAallUM MaKpOMOJIEKYT W HaJIMOJEKYISpPHOH CTPYKTypbl MoinMepa; KOH(GOPMALMOHHBIE U
anekTpocTarnyeckue 3¢dexTrl. Vicnonap3oBaHue XUMHUYECKUX PEAKIIMA MAaKPOMOJIEKYIT Ul XUMHUYECKOTO U
CTPYKTYPHO-XMUMUYECKOTO MOAU(PHUIIMPOBAHUS TOJTUMEPHBIX MAaTEPHATIOB U U3/ICITHA.

A. XUMUYECKHE pPEaKIMH, HE MPUBOJAIIME K HM3MEHEHHIO CTENCHH MOJIMMEPU3ALUU MaKPOMOJIEKYIL.
[TonrMepaHamoruuHble IPEBpAILCHHUSI U BHYTPUMOJIEKYIISIpHbIE NpeBparieHus. Oco0eHHOCTH peaKIIMOHHOM
CIOCOOHOCTH  (PYHKIMOHANBHBIX TPyHIl  MakpoMOJIeKyd. AHXuMmMepHoe cozelicTBue. Ilpumepsr
WCTIOJIb30BaHMsI MTOJMMEPAHAJIOTHUHBIX MPEBPAIIEHUI U BHYTPUMOJCKYIAPHBIX PEAKUUN ISl MOTYYCHHUS
HOBBIX TOJUMEPOB. MaKpOMOJIEKYISPHbIE KaTajau3aTopbl XUMHUYECKHX peakiuii. OCHOBHBIC MPHUHLUIIBI
neicTBUS PEepMEHTOB.

b. Xumunueckue peakiuy, IpUBOAAIINE K N3MEHEHHUIO CTETICHH MOJIMMEPU3AIIMA MAaKPOMOJIEKYIL.

a) Peaknuu, npuBojslie K yBEJIWYEHHUIO CTENEHM nosnMepusanuu. CHivBaHMe NOJMMEPHBIX LENel 3a
cueT (PyHKIIMOHAJIBHBIX TPYTII WK ABOHHBIX CBSA3EH MakpoMoiieKyil. Mcrnonb30BaHne CIIMBAIOIINX areHTOB.
Bynkanuzanus kayuykoB. OTBEpkKA€HHUE AMOKCUIHBIX cMOJI. OKHCIUTENIBHOE CIIMBAHUE TIOJTMAMMIOB.

0) Peaxium, uaymue ¢ yMEHBIIEHHEM CTENEHU MOJMMepH3aluu. PaciienieHie noauMepHbIX Lened Mmox
BIUSHUEM XUMHUYECKMX M (u3mdyeckux BozaeicTBuid. Jlectpykums. CTeneHb OECTPYKIMUA. MexaHU3M
LEMHON W choydaHoW aecTpykmuu. [lemomumepusarus. TepmookuciurenbHas, (OTOXHMHYECKAs |
MEXaHOXUMUYECKas AeCTPYKIUS; AECTPYKIUS MO IeHCTBUEM PaJUOAKTUBHOTO OOTyUEHHS.

Jlerpajanus MoJIMMEpPOB B YCIOBUAX AKCIUTyaTauuud U nepepaborku. CTapeHue moiuMepoB. MexaHusm
paspyuieHust noiaumepos. JlonroBedHocTs. [IpuHIMIBI cTaOMIM3aMK MOJIMMEPOB B LENSIX UX 3aIIUTHI OT
crapenus. [IpotuBocTapurenn 1 aHTHOKCUIAHTHI. CHHEPTU3M B IEHCTBUU aHTUOKCUJIAHTOB (PEHOIBHOTO U
aMUHHOTO THIOB U aHTHOKCHUJAHTOB ITPEBEHTUBHOTO JIEHCTBUS.

IIpakTnyeckoe 3ansATHE.
1. IlpuMeHeHne XUMUYECKHUX peakiuii MOIU(HUIIMPOBAHUS MTOJIMMEPHBIX MaTEPUAIIOB U U3ETUI
2. [IpuHIMnIb cTaOUIN3aUU TOIUMEPOB B IIEIAX UX 3alIUTHI OT CTapEHUs
JlaboparopHbie padoThbI.
1. Tepmuueckas nenoauMepu3alus NOJIUCTUPOIIA
Lenb paGoThI: IPOBECTH TEPMHUUECKYIO IEMOIMMEPH3AIIMIO MTOTUCTUPOIIA U ONPEACTUTh BBIXO IPOIYKTA.
[Tnan paGoThI:
A) C60p ycTaHOBKH IS JCTIONIMMEPU3ALIUH.
b) [IpoBeaenue sxcnepruMeHTa
B) OGpaboTka pe3yasraToB
I') Odpopmienue u 3ammra oTyeTa



ObopynoBaHue | peakTHUBBI: KoiOa Bropiia, BOASHON XOJIOAWIBHUK, BO3AYIIHAS OaHs, AIEKTpUYeCKas
TUTATKA, TEPMOMETP, AITIOHXK, KOJIOA-TIPUEMHUK, Ae(PIerMaTop, KUISTUIbLHBIC KAMEIIKHU, TIOTHCTUPO,
MIECOK, XJIOPUJI KaJIbIIHs, THAPOXHUHOH.

Cobuparot mpubOp MO PUCYHKY.

20 r monuMmepa U3MeNBIaloT, CMEIIUBAIOT C PABHBIM KOJIMYECTBOM CYXOr'o IeCKa U MTOMEIIAIOT B KOJIOY.
HarpeBatot Ha Bo3aymiHo# 6ane. OOpa3yronuiics KOHACHCAT COOMPAIOT B MPUEMHUK (TIepBBIE 3 - 5 M
KOHJIeHCaTa BbIOpachIBaioT). K momyyeHHOMY ChIpOMy MOHOMEPY JOOABIISIOT HECKOJIBKO TPaHy XJI0puaa
Kajblus a7 o6e3BokuBanus. Yepe3 10 MUHYT OTGMIBTPOBBIBAIOT M TOMEIIAIOT B KOJIOY €
neduermaropom. Jlo6aBisroT KumsTiiIbHbIe Kamemky U 0,2 - 0,3 T THAPOXUHOHA, KOTOPBINA SBISETCS
uHruouTOpoM nonmuMepuzannu. CoeUHAIOT KOOy C XOJOAMILHUKOM U IEPETOHSIOT MOHOMED TIpU
temneparype okoio 1000C, cobupas 0CHOBHYIO (paKIMIO B CyXOH MpeaBapUTENbHO B3BELICHHBIH
npueMHHUK. HarpeBanue mnpekpamaroT, Korja OCTaToK MOJUCTUPOIa MPEBPATUTCS B TYCTYIO YEPHYIO
KHUJIKOCTb.

3aganue: 3anucarb ypaBHEHUE IIpoTeKaronieil peakuuu. OnpenennuTs BBIXOA METUIIMETakpuiiaTa B %.

2. CuHTE3 U CBOMCTBA MOJIMMETAKPUIOBON KUCIOTHI

[lenb: cMHTE3UPOBATH MOJUMETAKPHIIOBYIO KHCIIOTY M U3YUHUTh €€ XMMUYECKHE CBOICTBA.

[Tnan paGoThI:

A) VzyyeHne XUMHYECKUX CBOMCTB MOJUMETAKPHIOBON KUCIIOTHI

b) Odopmnenwne u 3ammuTa oT4eTa

O6opynoBaHie U peaKTUBBI: MPOOUPKH, BOJIIHASL OaHsl, AJIEKTpUYecKas IUINTKA, CTEKIISIHHAS TajI0vKa,
10%-ns1ii pactBop HC1, ynuBepcanbHas unnukartopHas Oymara, 10%-ub1ii pactBop NaOH, 30%-Hbrii
pactBop H202, nepcynbdar kanus.

Omnpit 1. [Tonumepusanust METaKpPUIOBON KUCIIOTHI.

MeTakpuioBYI0 KHCJIOTY HAIMBAIOT B 2 MPOOHMpPKH 10 2 Mil. B mepByto 100aBIsSIOT paBHBIN 00beM
30%-Hor0 pacTBOpa MEepeKucu BoAopoa, BO BTOpyIo - 3 mu Boabl u 0,1 r nepcynbdara kanus. [Ipobupku
MOMEMIArOT Ha BojsiHyto OaHto (80-90° C). HabGmromaroT 3a M3BMEHEHUSIMHU, TPOUCXOISIIIUMHE B TIPOOUPKAX.
Uepes 20-30 MUH. BBIHUMAIOT MPOOUPKH U3 BOISHON OaHU M OXJIAXKIATOT.

OmpiT 2. O6pa3oBaHUE COMU TMOTUMETAKPUIOBON KUCIIOTHI.

K nomydeHnHbIM 00pa3iiaM NOIUMETaKPUIOBOM KHCIOTHI J00ABISIOT PACTBOP ILEJIOYM U HArpeBaroT
npobupku. OTMeyaroT nmpoucxoasie naMeHenus. K oopazoBaBmmmcst pactBopam 100aBIsSIOT pacTBOP
HCL

3aaHue: 3anucaTh YpaBHEHMsI BCEX MPOTEKAIOMINUX peaKiuii, 00bsICHUTHh HaOMI0AaeMbIE SIBICHUS.

3. XuMudecKue IpeBpalieHus LeUI0I03bl

Ienb pabOThI: U3YYUTh XUMHUYECKHE PEaKLUU, XapaKTepHBIE IS LEIUTIOI03bI.

[Tnan paGoThI:

A) IlpoBenenue sKCcriepuMeHTa

b) Odopmnenune u 3ammuTa oT4eTa

OO6opynoBaHre M PEaKTHBBI: MPOOUPKH, cTakaHbl Ha 50 u 250 M1, BonsiHast OaHs, AJIEKTpUUYECKas TUTUTKA,
CTEKJISTHHBIE TUTACTHHKH, (hapdopoBas yamika, BopoHka broxHepa, huiasrpoBanbHas Oymara, BaTa, KOHIIL.
pactBop NaOH, 10%-ub1i1 pactBop HC1, 70%-ns1it pactBop H2SO45, pa36. pacTtBop aMmMHaka, pacTBop
Jlrorons, peaktuB denunra, peaktus llIBeiinepa, cnupt, tuaTHIOBHIH 3¢Up6,98% pactBop H2S047.
OmnriT 1. B3anMoneiicTBHE ELTIONO03EI CO MIEIOYEIO.

Bripesator u3 punsTpoBanbHOM Oymaru 1Be mosnocku mupuHoi 1,5 cM u jymnoii 10 ecm. OgHy nonocky
OITyCKAaIOT B IPOOUPKY C BOJIOM, APYTYIO - B TPOOUPKY C KOHLIEHTPUPOBAHHBIM PACTBOPOM THMIPOKCHIA
HATPUS U OCTABIISIOT HA 5 MUHYT. ByMa)KHYIO MOJOCKY U3 IPOOUPKH C BOJIOW BHIHUMAIOT, OT)KHUMAIOT B
¢upTpoBansHON Oymare. [Tonocky U3 mpoOUpPKH €O HIENOYbIO IPOMBIBAIOT B BOJIE, pa30aBICHHOM
pacTBOpE COJSIHOM KUCJIOTHI U CHOBA B BoJie. J{ar0T 0JI0CKaM NPOCOXHYTh.

[enrono3a 4aCTUYHO MOMIOIIAET IIEJI0Yb U3 KOHLEHTPUPOBAHHOIO PacTBOPA, IIPU 3TOM €€ BOJIOKHA
YTONIIAIOTCS U YKopauuBaroTces. [TomoOHas oOpaboTka xmom4aroOyMaxxHOW TKaHU HA3bIBACTCS
MepCepHu3aLuei.

CpaBHUBAIOT BBICOXIINE MOJIOCKH (PUIBTPOBAIbHOM OyMaru 1o ux BHEUIHEMY BUIY U IPOYHOCTH.

Omnpit 2. [IpeBpaliieHre HEUII0I03bl B aMUIIOU,.



B 10 M 70%-Hoii cepHOM KUCIOTHI MOTPYXkKAIOT OJHUM KOHIIOM TOJIOCKY (HIIBTpOBaIbHON OyMaru Ha
10-15 mun. Bymary BBIHUMAIOT, TIIATEIFHO OTMBIBAIOT OT KHUCJIOTHI B IPOTOYHOM BOJIE, a 3aTEM B CHIIBHO
pa30aBIeHHOM pacTBope aMMmuaka. CpaBHHBAIOT IPOYHOCTh HEOOPaOOTaHHOW U 0OpabOTaHHOM KHCIOTOM
Oymaru. [lomemaioT Ha rpaHuIly JByX y4acTKOB OymMaru Karuiio pacTBopa iHoja B HOAMCTOM Kallu,
CPaBHUBAIOT OKPACKy 00pab0TaHHOTO M HEOOPaOOTAaHHOTO YYaCTKOB.

AMUIION] SBISETCS MPOJYKTOM YaCTHYHOTO THAPOIIN3A LIEJUTION03bI U, TOI00HO KpaxMally, OKpalBaeTCs
HOJIOM B CUHUU IBET.

OmnpiT 3. I'maponu3 Hemiton03bl KUCI0TaMHU.

B npoGupky HanuBaroT 6 Mt xononHoi 70%-Ho# cepHO KHCIIOTHI U MOMEIal0T KyCOK CBEpHYTOH KI'yTOM

¢bun

O6pa3yercst TycToi OeciBeTHBIN pacTBOp. [1010BHHY €ro BBITMBAIOT B CTAKAHYUK C 15 MJT BOJIBI.
Habmronarot BbieNIeHNE XJI0MBEB MPOAYKTOB YAaCTUYHOTO THAPOIN3a (aMIJIONI, THAPOLEIUII0N03a U T.1.).
OcraBuiniicst paCTBOp HarpeBaroT B TECUCHHE S5 MUHYT B TOPSYEH BOJE, OXJIaXKAAIOT U TAKKE BBIJIMBAIOT B
BoNy. Boimazienust xsonbeB He HaOmogaerca. HarpeBanue pactBopa ciocoOCTBYeT JaibHeHIeMy
MPOTEKAHUIO THIPOJIM3a U 00pa30BaHUIO O0JIee MPOCTHIX YIIIEBOIOB.

[Tomy4yeHHbIE BOJHBIE PACTBOPHI HEUTPATU3YIOT M MPOBOAAT MPpoOy ¢ peakTrBoM Denunra. CpaBHUBAIOT UX
PEaKIIMOHHYIO CTIOCOOHOCTb.

OnbIT 4. PacTBOpeHHE LEUTIONI03bI B METHOAMMHUAYHOM PAaCTBOPE.

B npoOupky nomemaroT KycoukH (puiabTpoBaibHOM Oymaru u npuiauBatoT 3 mui peaktusa Llseiinepa. [lpu
BCTPAXUBAHUN HAOJIOAETCsl pACTBOPEHHUE LIEIUTIONO03bI ¢ 00pa30BAHUEM I'yCTOW BS3KOM KHUIKOCTH.
Paz6aBisioT mosrydyeHHbIH pacTBOP BOAOW | JensaT Ha 2 yacTu. OJHY YacTh BHUIMBAIOT B CTAKAHUUK C
10%-HO¥ cOoNsHON KHUCIIOTOM, APYTYIO - C KOHIICHTPHUPOBAHHBIM PAacTBOPOM Inenoun. Habmonator
IIPOUCXOJAIINE U3MEHEHNS.

[Tog0OGHBIM METOZOM B MTPOMBIIIJICHHOCTH MOTYYalld «aMMHAYHbIH HISTTK.

Ompit 5. [TomydyeHre HUTPATOB LEITIOIO3BI.

[OTOBAT HUTPYIOLIYIO CMECH, 100aBIAA K 4 MJI KOHII. 230THON KUCIIOTHI § MJI KOHII. CEpHON KUCIIOTHI IIPH
oxnaxaeHuu. IlorpyxaroT B Hee KycOueK BaThl U HarpeBaroT B BojsHOM Oane (60-70° C) B TeueHue 5 MuH.,
OCTOPOKHO noMelnBas. V3BiIeKaroT BaTy CTEKJISIHHOM ITAJIOUKON M XOPOILIO ITPOMBIBAIOT, 3aTE€M CyILIaT
¢upTpoBansHON OymMaroii u B GpappopoBoii yaiike Ha BojsiHON O6aHe. [lomyueHHbIN CBETI0-KENThIH
BOJIOKHUCTBIN IPOAYKT HA3bIBAETCS KOJJIOKCUIIMHOM.

[Tpu B3auMOAEHCTBUH LIEJUTIONO3BI C HUTPYIOIIEH CMECHIO MPOTEKAET ATePHU(PUKALUS THAPOKCUIBHBIX
TPYIII OCTATKOB ITIOKO3BI. [loyyaemblil B TaHHBIX YCIOBUSAX MPOLYKT COJACPIKUT TIIaBHBIM 00pa3oM
JMHUATPAT LEJUTI0N03bl. Kycouek KOTOKCHIIMHA MOMEIIAIOT B CYXYI0 MPOOUPKY U JOOABISAIOT K HEMY 2 MJI
CMECH CIHpPTa U AUITHIIOBOTO pupa. HabmonaroT HabyxaHue U paCTBOPEHUE ero ¢ 00pa3oBaHUEM
pacTBopa - KoJulous. BbulMBalOT pacTBOp Ha CTEKJISHHYIO IUIACTUHKY M OCTOPOYKHO IOJICYIIMBAIOT Ha
Teruion Tmtke. Yto oOpa3yercs mociie UCImapeHus: paCTBOPUTEIS?

4. I'maponuTryeckas AECTPYKIMS KpaxMaia

Lenb paGoThI: OLIEHUTH (DAKTOPHI, BIUSAIONIME HA THAPOIUTHYECKYIO IECTPYKLHMIO Kpaxmalia.

[Tnan paboThI:

A) IlpoBeneHue skciepUMeHTa

b) Odopmnenue u 3ammra oTyeTa

OO6opynoBaHHE W pPEeaKTUBBI: TPOOMPKH, CTaKaHbI HA SO0 MII, BoJsiHAS OaHs, YIIEKTpUYECcKas IJIUTKA,
CTEKJISIHHbIE TUIACTUHKHU, CTEKJISIHHBIE TAJIOUKH, BOPOHKA, BaTa, TEPMOMETP, MEPHBIN LIMJIMHAP, CIUPTOBKA,
2 1 pactBop HC1, 10%-n51it pactBop H2SO4, pactsop JIroromns, iuctuiimpoBaHHas BOAA, KpaXMaJlbHBIN
KJIeCTED.

Omnpit 1. I[IpuroroBnenue pacTBopa aMuIashl.

OnonocHyTh POT IUCTHILIMPOBAHHOM BOJIOM. 3aTeM oTMepUTh 20 MJI BOJIbI, OMOJACKUBATh €10 poT 1-2
MUHYTBHI, CTUTh B CTaKaH, MpoduiasTpoBarh. YacTh pacTBOpa ammiasbl (5 M) IPOKUISATUTE 1-2 MUHYTHI Ha
CIIUPTOBKE.

Omnpit 2. [IpoBeneHue ruapoansa Kpaxmana.
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[ToaroroBeTe 2 BoxsiHbIE Oanu ¢ Temneparypoit 37-40 u 100° C. IIpuroroBsTe B IpOOHpPKaX pPacTBOPHI B
cooTBeTCTBHH ¢ Tabnureil. [lomecTure npoHymepoBaHHblie TpoOupku B 6anu. 1o Xomy skcnepumeHTa
poBOAMTE MPOOKI ¢ pacTBOpOM JItoross, Uit 4ero uepes Kaxkable 2 MUHYTHI HAHOCHTE Ha CTEKJITHHYIO
IJJACTUHKY CTEKJITHHOM MaJIOYKOM KaIlIro pacTBopa JIroros, a 3aTeM 4MCTON MAaJI0YKOM - KaIlJII0 pacTBOpa
u3 npoOupku. OTMETHTEe OKPALIMBAHUE, BO3HUKIIIEE IIPU CMELIMBAHUY JIBYX Karleslb. Pe3ynbrarsl onbiTa U
BBIBO/IbI O HAJTMUUU THAPOJIHM3a 3aHECUTE B TAOJIHILY.

3ananue: J[aiite 0ObsICHEHHE HAOIIOMAEMBIM SIBIICHUSIM, CIIeTIAaliTE BBIBO/IBI. 3aNTUIITNTE YPAaBHCHHE
THAPOJIM3a Kpaxmaia.

3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThlI.
1. Ilepeuncnure 0COOCHHOCTH XMMUYECKUX MPEBPAILICHHUH MOIMMEPOB.
2. Kak kimaccuuiupyror XuMA4eCKUE PeaKIuy MOJIMMEpPOB?
3. IIpuBenuTe npuMepsl NOIMMEPAHATIOTMUYECKUX TPEBPALLIEHUI.
4. Kakue >(ppexTsl OTHOCAT K crienuduieckum dpPekraMm XUMUIECKUX peaKIuii ToJTuMepoB?
5. Kakoif cneundpuueckuii 3pQekr MoKeT BbI3BaTh pe3Koe H3MEHEHHE CKOPOCTH (PepMEHTATUBHOM
peakiuu?
6. Kaxoii Bu ciimBaHus MOJIMUEPHBIX MOJICKYI sIBiIseTCsl Hanbonee F3pPeKTUBHBIM?
7. KakoB M€XaHM3M OKHCIUTEIBHON AECTPYKIIMU TOJIUMEPOB?
8. [IpuBenuTe mpuMepa JeCTPYKIMU TOTUMEPOB TOA JAeicTBUEM (PU3HUECKUX (akTOpoB.
9. UTo NOHUMAIOT MOJ] CTAPEHUEM TTOJIUMEPOB?
10. Kak 1ecTBYIOT aHTUOKCHUJAHThI PEBEHTUBHOTO IEUCTBUS?

Tema 6. BaxxHeiine npeacTaBuTe/ M NPUPOAHBIX U cHHTeTHYecknX noaumepos (I1K-6)

Jlexknus.
A. KapboromolienHsie moJiMMephl: TOTUMEPHI M COMTOIUMEPHI MOHOONE(UHOB M X MPOU3BOAHBIX. Kparkue
XapaKTEPUCTUKH M 00JIACTH MPUMEHEHHS BKHEUIITNX MPEACTABUTENCH: MOTUITHIICH, TOTUIPOTHIICH U UX
COMOJUMEPHI, TOJUCTUPOJ, MOJIUBUHUWIXIOPU, TOIUMEPHl aKPUIOBOIO M METAKPUJIOBOTO PSJIOB.
[Tomumepsl u comonuMepsl AWONCPUHOB (AMEHOB) M WX NPOU3BOAHBIX. KpaTkue XapaKkTepUCTUKH U
o0lacTi TNpPUMEHEHUS BAXKHEHIIMX TpEACTaBUTENEH: MONMUOyTaaueH W COMOJUMEphl OyTaaueHa,
MOJTMU30MPEH, monuxioponpeH. KapOouuknudyeckue momumMepsl ((heHomoPpopMallbIeTHIHbIE CMOJBI,
nonudeHunensl). [lomuMepsl arieTuiieHa 1 ero MPOU3BOIHBIX.
b. Kapborerepouenusie monmumepsl. [lonmumepsl, cofepxaiine KUCIOpOI B OCHOBHOW IIEMHU: MPOCTHIC H
CIOXKHBIE moMMd(UPBl, Tonuarerand (TMOTHOKCUMETWICH, IEJUTI0N03a U €€ IPOU3BOMHEIC).
Xapaxkrepucrtuka, obmactu npuMmerenus. [lonuMepsl, cofeprkaiire a30T B OCHOBHOU Ienu: anudarndeckue
Y apOMaTHYECKHE MOJMAMUIBI, TOJIMAMUHBI, MOMUNENTUAbl. benku. OcHOBHBIE OMOTIOrHYecKue (YHKIHH
oenkoB. [lomumepsl, conepxkamme dhochop B ocHoBHoit nenu: PHK u JIHK, ux 6uonornyeckue QyHKIIHH.
[Tonmumepsl, coaepxalue B OCHOBHOM IleMH cepy: TMPOCThIe MONUTHOIPHUPHI, TMONUCYTHPUIBI,
MOJHUCYIb(OHBI.
B. Heopranuueckre u opraHOHEOPraHUYECKHUE MOTUMEPDI: AIEMEHTTOMOLICTIHBIE TTOJIMMEPHI (TTOTMMEpPHAst
cepa M CeJEH); 3JIEMEHTTETEPOIICTIHbIE MOMUMEPHI: MOJMCHUIOKCAHBI, TOTHAIOMOKCAHBI, monudocdars.
OpranoHeopraHuyecKue noauMepsl (MOJIMOPTaHOCUIIOKCAHbI) — CHHTE3, CBOMCTBA, IPUMEHEHHUE.
I. HoBble HampaBieHUs CHUHTE3a MOJUMEPOB. TepMmocToiikue mnonumepsl. Kpurepun TEpMOCTONKOCTH.
O6nactn  npuMmeHeHUs. DU3MOMOTMYECKHM aKTUBHBIE monuMmepbl. [lomumepsl ¢ cOOCTBEHHOM
(dbu3momornueckor  akTUBHOCTHIO. I[lomuMepsl mpuBHMBOWYHOTO THma. Kiaccudukaius, CBOWCTBa,
IIPUMEHEHUE.

IIpakTnyeckoe 3ansATHE.

1. KapGoromorienHele moJuMepsl: CTpOCHHE, TPUMEHEHUE, TEXHOJIOTHSI CHHTE3a

2. KapboretepolienHble MoJIMMephl: CTPOEHUE, TPUMEHEHHNE, TEXHOJIOTHUS CUHTE3a

3. Heoprannueckue u opraHOHEOPraHMYECKUE MOJIMMEPBI: CTPOCHHE, IPUMEHEHHE, TEXHOJIOTHUS CHHTE3a
JlaGopaTopHbie padoThbI.

HE TPEAYCMOTPEHO
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



1. IIpuBennTe npUMepsl OJHOArPETAaTHBIX U AByXarperaTHbIX HEOPraHUYECKUX IOJIMMEPOB.
2. Kakue monmumepsl Ha3bIBAlOT OpraHoHeopranndeckumu’? KakoBbl 00acTi UX mpuMeHEHUs?

3.

IIepeuncnure

HN3BCCTHBIC

BaM  KapOOTOMOIIETTHbIE

nosmMepsl. Ha mpumepe nonusTuiieHa

OXapakTepHu3yHTe CBOMCTBA, 00JaCTH MPUMEHEHUS.

4. Kakue nonuMepsl OTHOCAT K akpuiiatam?

5. Tlepeuncnute u3BECTHbIe BaM KapOoreteporenHbie mnonumepsl. [lpuBenure cxemy o00pazoBaHUS
aMUHOILJIACTOB.

6. Kakue nmonumepsl HCIOJIb3YIOTCS 1JI POU3BOACTBA CUHTETUHYECKUX BOJIOKOH?

7. 'ne HaxoasT MpUMEHEHUE AMOKCUAHbIE CMOJIbI? Kak MpOUCXOIUT UX OTBEPKACHHUE?

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

TEKYIIHI KOHTpOsb — 60 6amioB
KOHTPOJIBHBIEC CPE3BI — 2 cpe3a Mo 5 0auioB KaXK bl
npeMuanbHblie 6amisl — 10 6ansos

7 cemecTp

OTBET Ha dK3ameHe: He Ooiee 30 0ayuioB

Pacnipenenenne 6aJiioB 10 3aaHHSIM:

No  [Ha3zBanue tembl | DopMbl Max. Mertoauka mpoBeIcHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTHI KOHTpOJs | OayuioB
/ cpe3bl
1. | Ocobennoctu | Tectupos 4 Pemenne Tecta n3 10 Bonpocos. 90 — 100% npaBUIBHBIX OTBETOB — 4
BBICOKOMOJICKYJ |  aHUE oamra, 70 — 89 % - 3 6amna 50 — 69 % - 2 6amna 30 — 49 % - 1 Gamn
SPHBIX menee 30% - 0 H6amos
COEIUHEHNH
2. OcHoBHEBIE Tectupos 4 Pemenne Tecta n3 10 Bonpocos. 90 — 100% npaBUIBHBIX OTBETOB — 4
METOMLI CHHTE3A aHue 6amna, 70 — 89 % - 3 6ayma 50 — 69 % - 2 6aywta 30 — 49 % - 1 6amn
MTOJTUMEPOB. menee 30% - 0 6amos
Brimonae 8 Brimonnenne nabopatopHOi paboThl u 0hOpPMIICHHE PE3yJbTaToOB B
HUe TeTpaam — 1 Gan, 3amuTa naboparopHoi paboThl — 1 Gamn
naboparop
HBIX paboT
[IpakTuue 5 5 0aJUTOB - CTYIEHT CAaMOCTOSATEIHHO MOXET BBITIOIHSTH SKCIICPUMEHT
CKOe M0 CHHTE3y MOJUMEPHBIX COCIUHCHHIA, OI[CHUBATh BBIXOJ MPOIYKTa.
3aJlaHue 2-4 Oamma. CTyIGHT MOXETBBIONHATE CHHTE3 TOIKOHTPOJIEM
JUTST npernonaBaeTeiss. MoXeT UCTIBITHIBATh 3aTPYJHCHHUSH Ha OTIJICITBHBIX
MPaKTHYIEC craausax cuHTe3a0-1 6amn. CTyaeHT cliabo OPHEHTUPYETCSI B METOAaxX
KO CHHTE3a, IOMyCKAeT OMINOKH, HE COONIONAETTEXHUKY OC30MaCHOCTH.
MOJITOTOBK
u
3. Crpoenne u | Kontpoib 5 Pemenne 5 3amaq, mo 1 6amry 3a BepHOE pelieHne 3a1aqn
(hU3MKO-MEXaHU Has

YCCKHEC

pabora




CBOWCTBA
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KOJJIOKB CtyneHT 00HapyXHBaeT BCECTOPOHHEE, CUCTEMaTHYeCcKoe U TIyOoKoe
IIOIUMCPHBIX | gyM(KOHT 3HaHHWE TporpaMMHOro Mmarepuana. OTBET MOCTPOEH JIOTHYHO,
Teil. POJIBHBIH MaTepual  M3Jlaraercd  4YeTKO,  SICHO,  XOPOIIUM  SI3BIKOM,
cpes) apryMeHTupoBaHo. Ha Bompockl oTBedaeT KpaTko, apryMEHTHPOBAHO,
YBEPEHHO, MO cymecTtBy — 5 OamioB CryaeHT oOHapyKuBaeT
JOCTaTOYHO IIyOOKME 3HAaHHUs NporpaMMHOro Marepuaina, OTBeT
MOCTPOEH JIOTHYHO, MaTepHall U3J1araeTcsl XOpOIIUM SI3bIKOM, HO TIpU
OTBETE JOIMYCKAEeT HEKOTOpBIE MOTpemHOCTH. Bonpockl, 3ai1aBaeMble
mpernofaBaTesieM, HE BBI3BIBAIOT CYIIECTBEHHBIX 3aTpygHEHUH — 4
O6amuta CTymeHT NOKa3blBaeT HE JOCTaTOYHBI YpPOBEHb 3HAHHM
y4eOHOrO W JIEKIMOHHOTO Marepuaia, 4yBCTBYyeT ceOsi HEyBEepEHHO
MIpY OTBETE Ha BONPOCHL. B OTBETe He Bcerna MPUCYTCTBYET JIOTHKA,
apryMeHThl IPUBJIEKAIOTCS HEAOCTATOUHO Beckue. Ha mocTaBieHHbIe
BOIPOCHl 3aTpyOHSETCS C OTBETAMM, IIOKa3bIBAE€T HEAOCTATOUYHO
mrybokue 3HaHuS — 2 — 3 Oamna CTymeHT MOKa3bIBaeT CiadbIit
ypOBEHb MNpPOQEeCCHOHATBHBIX 3HaHUK. HeyBepeHHO M JOTHYEeCKH
HEMOCJIEA0BAaTENbHO U3/IaraeT Marepuan. HenpaBuiabHO OTBeyaeT Ha
MOCTaBJIEHHBIE BOIIPOCH! MIIK 3aTpyaHsieTcsi ¢ oTBeToM — 0 — 1 Oamn
[Ipupona u Kontpons Pemenne 5 3agaq, no 1 Gamty 3a BepHOE pelieHHE 3a1a91
CBOMCTBA Has
pacTBOpOB pabora
HOJINMEPOB Brinmonne Brimonnenne mabopatopHoil paboTel U oopMIIeHHE PE3yabTaToB B
HUe TeTpaam — 1 Gan, 3amuTa naboparopHoi paboTsl — 1 Gamn
naboparop
HBIX paboT
[IpakTnue 5 0aIoB - CTYAEHT CaMOCTOSTEIIbHO MOJKET BBITIOJIHATEH SKCIIEPUMEHT
CKOE MO OLEHKE (PU3UKO-XUMUECKUX 3apaKTEePUCTHK HonuMmepa. 2-4 Oasa.
3aJlaHue CTyoeHT MOXET BBIIONHATh HEOOXOAMMBIE SKCIHEPUMEHTHI T0[
TUTST KOHTpOJIeM mpemnofaBaeTensi. MOXXeT UCTIBITHIBATE 3aTPyAHEHUSH Ha
MpaKkTHiec oTanensHbIX  cTamusax aHammza (-1 Oamn.  CrymeHT cmabo
KoM OpPHEHTHpYETCS B METOJax aHaju3a, JOIMycKaeT OLIMOKH, He
MOJTOTOBK coOIonaeTTeXHUKY 0€30IacHOCTH.
u
Xumuaeckue | Tectupor Pemenne Tecta n3 10 Bompocos. 90 — 100% npaBUIBHBIX OTBETOB — 4
MpEBpaICHUS aHue 6amra, 70 — 89 % - 3 6ammra 50 — 69 % - 2 6amna 30 — 49 % - 1 Gamn
MOJINMEPOB. menee 30% - 0 6amnos
Beimonne Bepnoe pemenue 3amaun — 1 0ar, HeBepHOE pemieHue 3amadnd — 0
HUE 0asuioB
maboparop
HBEIX paboT
Baxneitmme | Tectupon Pemenne Tecta n3 10 Bompocos. 90 — 100% mpaBUIBHBIX OTBETOB — 4
MPEACTABUTENN aHue 6amra, 70 — 89 % - 3 6amma 50 — 69 % - 2 6amna 30 — 49 % - 1 Gamn

MIPUPOTHBIX H

menee 30% - 0 0aioB
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CUHTCTUYCCKUX | goJIJIOKB

IMOJIUMEPOB I/IyM(KOHT
PONBHBINI

cpe3)

CtyneHT 00HapyXHBaeT BCECTOPOHHEE, CUCTEMaTHYeCcKoe U TIyOoKoe
3HaHHWE TporpaMMHOro Mmarepuana. OTBET MOCTPOEH JIOTHYHO,
Marepuaig ~ u3Jaraercs  4eTKO,  SCHO, XOPOIIMM  SI3BIKOM,
apryMeHTUpOBaHO. Ha Bompochl oTBeuaeT Kparko, apryMEeHTHPOBAHO,
YBEPEHHO, MO cymectsy — S5 OamnoB CryaeHT 0OHapyXHBaeT
JOCTaTOYHO IIyOOKME 3HAaHHUs NporpaMMHOro Marepuaina, OTBeT
MOCTPOEH JIOTMYHO, MaTepral M3JIaraeTcsl XOPOLIUM S3bIKOM, HO TIPH
OTBETE JOIMYCKAEeT HEKOTOpBIE MOTpemHOCTH. Bonpockl, 3ai1aBaeMble
mpernofaBaTesieM, HE BBI3BIBAIOT CYIIECTBEHHBIX 3aTpygHEHUH — 4
O6amuta CTymeHT NOKa3blBaeT HE JOCTaTOYHBI YpPOBEHb 3HAHHM
y4eOHOrO W JIEKIMOHHOTO Marepuaia, 4yBCTBYyeT ceOsi HEyBEepEHHO
MIpY OTBETE Ha BONPOCHL. B OTBETe He Bcerna MPUCYTCTBYET JIOTHKA,
apryMeHThl IPUBJIEKAIOTCS HEAOCTATOUHO Beckue. Ha mocTaBieHHbIe
BOIPOCHl 3aTpyOHSETCS C OTBETAMM, IIOKa3bIBAE€T HEAOCTATOUYHO
mrybokue 3HaHuS — 2 — 3 Oamna CTymeHT MOKa3bIBaeT CiadbIit
ypOBEHb MNpPOQEeCCHOHATBHBIX 3HaHUK. HeyBepeHHO M JOTHYEeCKH
HETIOCIIEeI0BATeIbHO M3JIaraeT Marepuan. HempaBuibHO OTBEe4aeT Ha
MOCTaBJIEHHBIE BOIIPOCH! MIIK 3aTpyaHsieTcsi ¢ oTBeToM — 0 — 1 Oamn

7. [IpemuansHbie OaIITBI

10

JlononHuTeNbHBIE MTPEeMUaNbHbIe 0aiibl MOTYT OBITh HAYUCICHBI 3a
BBITTOJTHEHHE TBOPYECKHX 3alaHUH Ha BBHIOOD:

1. Co3nanue 00y4aroero pojrKa Mo TEMaTHKE AUCIUIIIHHBL

2. Pazpabotka online-TpeHakepa O TEMATHKE AUCLHUILIHHBL

8. OTBeT Ha DK3aMeHe

30

10-17 ©annmoB — CTyAEGHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLIEHKY «XOPOLIOY,

25-30 6amynoB — CTYyAEHT PacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHOY.

9. |MuauBHyanbHbIC 33/1aHUS,
C TIOMOIIBIO KOTOPBIX
MOXKHO HaOparhb
JIOTIOJTHUTENTbHBIC OaJlTbI

50

CTyIeHT MOXKET MPEAOCTaBUTh BCE 3alaHUs TEKYIEro KOHTPOIS U
KOHTPOJIBHBIC CPE3BI

10. Hroro 3a cemectp

100

HroroBass omeHka mo »5k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN

yeThlpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOM OIIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaUIbHYIO OCYLIECTBIISIETCS CIAEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6annoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

BroinosiHeHue 1a00paToOpHBIX padoT

Tema 2. OCHOBHbBIE METOIbI CUHTE3a MTOJIMMEPOB.

1. YkakuTe OCHOBHBIC MCTOABI NOJYUCHUA CUHTCTUICCKUX IMMOJIMMCPOB U NPUBCANUTC HECKOJILKO MPUMCEPOB

HUX CHUHTC3Aa.

2. ChopmynupyiiTe OCHOBHBIE 0COOCHHOCTH pEaKINii MOTUKOHCHCAIIMH B CPABHEHUH C PEAKIIUIMU

LIEMTHOHM NIOJIMMEPU3ALINH.

3. IlepeuncinuTe BUABI MHULIMMPOBAHMSI paAUKaIbHOM nonuMepu3annu. Kakoi u3 HUX MUPOKO
IIpUMEHsieTcs Ha npakTuke? [IpuBennure npuMepsl.



4. Kakue OCHOBHBIE CTAJMH BKIIIOUACT B €05 poIlecC paguKalbHOW MOTUMEpH3aIun?

5. Ot kakux (paKkTOPOB 3aBUCUT PEAKIIMOHHAS CIIOCOOHOCTH MOHOMEPORB MPH PaIUKaATIHLHOMN
nonuMmepusanuu? [IpuBenure npumepsl.

6. Kak BIUSIOT Ha MpOTEKaHUE paJuKaIbHON MOJMMEpPU3alluU TEMIIEpaTypa, daBlIeHUE, KOHIEHTPaluu
MOHOMEpA U UHUIIMATOPA, MPUCYTCTBUE KUCIOPOAA U MpUMeECceii?

7. Yto Takoe KOHCTaHTHI cononumepu3anun? Kakue hakTopsl onpenesnstoT COCTaB U CTPYKTYPY
COTIOJIMMEpa Ha HauaJbHBIX CTAIUAX PaJUKAIBLHON conoaumepusanun?

8. KakoBbI OCHOBHBIE PA3JIMUMS MEXKIY PAAUKATILHOW U HOHHOW MOJTUMEpU3aALUEC?

9. OxapaxTepusyiTe BIUSHUE TEMIIEPATYPbI, IOJISIPHOCTH PACTBOPUTEIIS U €TI0 COJIbBAaTUPYIOIIEH
CIOCOOHOCTH Ha MPOTEKaHWE HOHHON MOJIUMEPU3aLINH.

10. Kakue BemiecTBa UCIIOJIB3YIOTCS B KAUECTBE KaTaIM3aTOPOB KATHOHHOM ¥ aHMOHHOM MONIMMepu3anuu’?

Tema 4. IIpupona u cBoCTBa pacTBOPOB IOJIUMEPOB
. ITo xakomy kputeputo pactBopsl BMC pa3aensror Ha pa30aBiieHHbIE U KOHIICHTPUPOBAHHBIC?
. Kakue pacTBOpbI Ha3bIBAIOT aTEPMHUUECKUMHU, PETYISAPHBIMU?
. Uro npencrasinser coboii nmapamerp dnopu - Xarruuca?
. Kakoe ypaBHeHME xapakTepu3yeT OCMOTHYECKOE 1aBJIEHUE PACTBOPOB IOJIMMEPOB?
. [lepeuncnute ciocoObl BeIpaKEHUS BA3KOCTH PACTBOPOB.
. [louemy KOHIIEHTPHUPOBAHHBIE PACTBOPHI MOTUMEPOB UMEIOT OYEHB BBICOKYIO BA3KOCTh?
. Uro Takoe mnactudukanusa? Kak Bauser BBenenue miactudukaropos Ha TC u TT monmumepos?

0 I N D bW

. Kakue nonumeps! Ha3bIBatOTCs MOJIUANEKTPOIUTAMU ?

9. [Touemy MONMAIEKTPOIHTHI SIBISIFOTCS 00J1ee C1a0BIMU AMEKTPOTUTAMHU, YEM MX HU3KOMOJICKYIISIPHBIC
agajgoru?

10. Kakum 06pa3zom CBOMCTBA pacTBOPOB MOJIUaM(OIUTOB 3aBUCIT OT pH cpemni?
11. [laiiTe XapaKTepUCTUKY U303JIEKTPUUECKON U N30MOHHOM TOYEK.

Tema 5. Xumudeckue npeBpalieHus MoJIMMEpPOB.
1. KakoBbI OTIUYUTENIBHBIE OCOOCHHOCTH XUMUYECKHUX MPEBPAIICHUH TTOJTUMEPOB U B YEM MX TPUIHHBI?
2. Ha xakue 0CHOBHBIE TPYNIIbI MOXKHO Pa3eIUTh BCE XUMHUECKUE MTPEBPAIICHUS TTOTUMEPOB?

3. Harmumure ypaBHEHUS peakiMid XJIOPUPOBAHUS TIOTUATHIICHA, |,4-TTONMMU30TIPEeHa; CyIb(OXIOPHUPOBAHUS
MOJTUATHUIICHA.

4. Tlpemnoxute criocoObl CHHTE3a aHHOHOOOMEHHBIX U Ka-THOHOOOMEHHBIX CMOJI HA OCHOBE
MTOJIUCTUPOJIA; COMOIMMEPa CTUPOJIa M TUBUHUIOCH30JIa.

5. HamumuTe ypaBHeHHS peakiinii 00pa3oBaHMs HUTPATA, alleTaTa, KCAaHTOTeHaTa IICJUTIONO03HI,
MeTHILEIUTIoN03bl. Kakoe npumMeHeHre B MPOMBIIIJIEHHOCTH HaXOAT 3TH peakiuu?

6. Hanumure ypaBHeHUs1 peakuuid nukiau3anuu 1,4-nonuuzonpena noa aervicrsuem HBr;
MOJIMAKPUIIOHUTPHUIIA; TIOJTUMETAKPUIIOBON KHUCIIOTHI.

7. Hanumute ypaBHEHUS PEaKIUM:

a) mpucoeauHeHus PTopa K CTUPOIY;

0) OKHCIUTEIHLHOTO CIIUBAHUS TIOJTUAMUIOB;
B) aJIKOTOJIM3a MOMUATHIICHTepedTanara,

T') TUAPOIN3a TTOJIMBUHIIIAIIETATA.

8. PaccmoTpuTe MexaHHU3M 00pa30BaHMs HEIMHEHHBIX OJIMMEPOB U CETOK HAa NPUMEPE BYJIKAHU3ALUU
OyTaJMEeHOBOI0 KayuyKa ITPHU MOMOIIH CEPhl B IPUCYTCTBHUH MEPKAITAHOB.

9. Kakue peakiimu MOXHO UCTIONIB30BaTh JUISl CUTUBAHUS CIIEAYIOIIUX MTOJIUMEPOB:

a) CJI0XHOTO NoJand(rpa Ha OCHOBE ITUIICHIIIMKOJIS U MaJIEMHOBOTO aHTUAPUIA;

0) cioxkHOTO MONMMA(Upa HA OCHOBE ATUIICHITTUKOIS, (PTaneBOI KUCIOTHI M OJICMHOBOU KHCIIOTHI;
B) 1,4-mmonuu3omnpeHa;

T') TOJUIUMETUIICUIIOKCaHA?

Hanummre ypaBHeHUs peakiuii CIIMBaHUA.

24
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10. C npenMy11eCTBEHHBIM 00pa30BaHUEM KAKHX MPOIYKTOB MPOTEKAET TEPMHUUECKAs 1ECTPYKIUS
MIOJIMOKCUMETUJIEHA!

a) YKCYCHOM KHUCIIOTBI;

0) OJIMTOMEPHBIX ITHKJIOB;
B) ATUJICHIJIMKOJIS;

r) popmansaeruma?

KOJIJIOKBUYM

Tema 3. CtpoeHue 1 GU3HKO-MEXaHHUECKHUE CBONCTBA MOJIMMEPHBIX TEII.

1. OcnoBnble onuuss BMC ot HU3KOMONEKYISIpHBIX BenlecTB. PazButue npeacrasnenuii o BMC. Metozast
ycTaHoBieHus crpoenuss BMC.

2. Knaccuguxkarust BMC o coctaBy U CTPOSHHIO MOJIEKYII.

3. Kondopmanmu MakpoMosiekyi. BennunHbl, XapakTepu3yIonme pa3mMepbl MaKpOMOJIEKYIL.
CB0OOAHO-COUSIEHEHHAS 1IeTIh KaK HIeaJTu3UPOBaHHAs MOJIEIb MaKpOMOJIEKYJbl. [ MOKOCTh peabHbIX
neneil. IloHsaTHEe 0 CTAaTUCTUYECKOM CETrMEHTE.

4. lMonmumepwuzarus. OnpeneneHue, knaccupukanus. PagukanbHas nonmumepusansi. Bumbt
MHULUUPOBaHUsA. OCHOBHBIE CTaANH MpoIecca.

5. KuHeTuka pagukaabHONW MOJUMEPU3ALIUH.

6. BimsHue Temmneparypsl, 1aBJICHUsS, KOHIICHTPAIMM MOHOMEpPA M HHUITMATOPA, TPUCYTCTBHS KHCIOPOIa
Y TIpUMeEcei Ha poTeKkaHue nporecca. [enb-3¢dexT.

7. PagukanbHas cononuMmepusanusi. YpaBHEHHE cOCTaBa conoiauMepa. KoHCTaHThl conoauMepu3aium.
8. Monnas nonumepusanus. Buasl noHHO#H nonnmepusanui. OcoOOeHHOCTH HOHHOM MOTMMEPHU3ALIHH.

9. Karnonnas nonumepusanus. MoHOMepHI U Katanu3aTopbl. MexaHnusm npoiecca. KuHeTnka KaTHOHHOU
nonuMmepusanuy. BiusHue Temneparypsl, MOISPHOCTH PACTBOPUTEIS, €TI0 CObBATHUPYIOIIEH CTOCOOHOCTH
Ha MpOTEeKaHHe Mpolecca.

10. AanonHas nonumepusauus. MoHoMepsl, katanu3aropbl. OCHOBHBIE cTaauy. KMHEeTHKa aHHOHHON
MOJIMMEPU3ALIIH.

11. NoHHO-KOOpAMHAILIMOHHAS IOJTUMEPU3ALIHSL.
12. TTonmukonaeHcanus. Onpexaenenne, kinaccudukanus. MoHoMmepsl. OCHOBHBIE CTAIUH TIpoliecca.

13. Kunernka HeoOpaTMoil nonukoHAeHcauy. CBs3b KOHCTAHTHI paBHOBECHSI TpoLiecca C ITyOMHOM
IIPEBPALLIEHUS U CTENEHBIO TOJUKOHEHCAIUH.

14. YpaBuenue Kapozepca. BinusiHue coOTHOIIEHNSI MOHOMEPOB Ha CTENEHD MOJIMKOHACHCALINN.

15. bnokcononumepmusaiius. OCHOBHBIE METOIBI ITOTYUYEHUS OJIOKCOTIONUMEPOB - 32 CUET KOHIIEBBIX
(YHKIIMOHATIBHBIX TPYIII, B IPUCYTCTBHH PETYIISTOPOB WIM PACTBOPHUTEINICH, CHHTE30M MIEPEKUCEH,
peKOMOMHANMEH paguKaloB, METOJOM 'KHUBYIIUX'" IIETICH.

16. IIpuBuThIie cononumepsl. Metozp! cuHTe3a. Cxema 00pa30BaHus IPUBUTOTO COMOIUMEpPA ITyTeM
nepenayu Lenu.

Tema 6. Baxxneiimme npeacTaBUTENN TPUPOIHBIX K CUHTETUYECKHUX MTOJTMMEPOB
1. Kordopmanuu MakpoMolieKyil. BemnuuHbl, XapakTepu3yIome pasMepbl MaKpOMOJIEKYI.

2. CB0OOAHO-COUICHEHHAS 1IETTh KaK UcaTu3UpOBaHHAS MOJIETh MAKPOMOJIEKYIbl. [ MOKOCTh peanbHBIX
neneil. IloHsaTHe 0 CTAaTUCTUYECKOM CETMEHTE.

3. ®a3oBbie U (HU3UIECKHUE COCTOSTHUS TTOTMMEPOB. TepMoMexaHUYEeCKHE KpUBBIE. TemMmeparypbl
CTEKJIOBAaHUS U TEKYUYECTH.

4. BBICOKOAIIACTHYECKOE M CTEKI000Pa3HOE COCTOSHUS ITOJTUMEPOB.

5. Bszkotekyuee cocrosinue. Kpusblie TeueHus nonumepos. BsazkoctHeie aHoManuu. CBolicTBa
KPUCTAJITUYECKUX MTOJIMMEPOB.

6. Penakcanus. Bpems penakcanuu. 3akoH pejlakcaluy.
7. [Inactuduxarus nonumepoB. Bunbl HamomHUTENEH. CriocoObI MPOBEICHUS.
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8. Ocobennoctu pacrsopoB BMC. Habyxanue - orpannueHHOe 1 HeorpaHnueHHoe. CTeneHb U CKOPOCTh
HaOyxaHusl.
9. OcmoTnYeCcKO€e JaBIEHNUE PACTBOPOB NOJUMEPOB. YpaBHeHue BaH-nep-Baansca. OcMomeTpuueckoe
OIIpeNIETIEHNE MOJIIPHOM MacChl ITOJIMMEPOB.
10. Bs3kocTh pacTBOpOB noiauMepoB. CrocoObl BRIpaXKEHHUs BA3KOCTU. BUCKO3uMeTpuieckoe onpeieieHmne
MOJISIPHOM MacChI IIOJIMMEPOB.
11. KoHueHTpupoBaHHbIE pacTBOPHI. CTPyKTypa KOHLIEHTPUPOBAHHBIX PACTBOPOB U T'EJEH.
TepmooOpaTuMble U TEPMOHEOOPATUMBIE CTYTHH.
12. Tonusnexrponutsl. Knaccudukanus. Xumudeckune U GU3NKO-XUMHUECKHAE 0COOCHHOCTH MOBEICHUS UX
MOJIEKYJI.
13. AmdorepHbIe TOTUAIEKTPOIHUTHL. M303/IeKTprudecKkas U H30MOHHAS TOUYKH. 3aBUCUMOCTH CBOMCTB
pactBopoB nonuamdonutos ot pH cpempl.

KounrtpoJsbHast padora

Tema 3. CtpoeHue 1 GU3NKO-MEXaHHUECKHNE CBONCTBA MOJIUMEPHBIX TEJI.
Bapuanr 1
1. BeruncnauTe CpeHIO CTENEHb MOJIMMEPU3aIiu i1 00pasiia noauctupoiaa ¢ M = 125000.

2. Ilpu cxxuranuu 2 r nonumepa odpaszosanocs 2,536 1 CO2, 0,422 1 N2 u 1,026 r H20. YcranoBure
(bopMyITy MOHOMEPHOT'O 3B€Ha, €CJIM OHA COOTBETCTBYET MPOCTEUIIel (hopMyIie BeIeCTRa.

3. Kak u3MeHsITCs HauaiubHasi CKOPOCTh U CTENEHb MOJMMEPHU3ALMY NTPU PaIUKAIbHON OJIMMEPU3ALINH,
€CJIM PEaKIIMOHHYI0 CMeCh pa30aBUTh 10 yBeanueHus oobema Ha 40 % pacTBopuTeeM, He
MHTUOMPYIOUIUM MTOTMMEPHU3AIHIO?

4. 3 M pactBop ctHpoia B quxjopataHe noiumepusyercs npu 250C B IpUCYTCTBUHM CEPHOUN KUCIIOTHI.
Paccuuraiite cpeaHIO0 CTENEHb MMOJIUMEPHU3AIIH, €CITU KOHCTAHThl CKOPOCTH POCTa U OOpbIBA 1IETIH
PaBHBI COOTBETCTBEHHO 7,6 11/Mob.c 1 4,9.10-2 c-1. KakoBa OyneT creneHb NoJUMEpHU3alliH, €CIIA PaCTBOP
conepxut n3onponuindenson (1-10-3 monw/n), ecnu knep/kp=4,5-10-2.

5. Paccuuraiite coctaB (110 Macce) cOmoaumepa, MOIyYEeHHOTO Ha HaYaJlbHBIX CTaAMUSIX IPEBpAIeHUs IPU
conomumepuzanuu 10 Moib ctupona ¢ 45 mons OytaaueHa-1,3 B npucyrctBun AVBH, ecnu koHCTaHTBI
COTIOJIMMEPU3aINU JIs TaHHOU OmHapHoi cmecu ipu 600C paBHbI cooTBeTcTBeHHO 0,15 1 0,25.

Bapuant 2

1. BeruucnuTe cpeqHIo MOJISPHYIO Maccy JuIst oOpasiia moaudyTaareHa, eciii cpeIHee YHCIIO 3BEHBEB B
MoJIeKyJie nonuMepa cocrasiseT 630.

2. Ilpu npoBeJeHUN Ka4eCTBEHHOTO aHaIM3a MOJIMMEpPa YCTAaHOBJICHO, YTO COJEpKAaHUE YITIepoaa
cocrasiser 55,8%, Bonopona — 11,6%, azora — 32,6%. Ycranosure ¢popmyny MOHOMEPHOTO 3BEHA.

3. Bo CKOJIBKO pa3 U3MEHUTCS CpeHss MOJIIpHAs Macca MoJMMepa MpH MOJTUMEPHU3AIMH aKPHIOBOM
KHCJIOTHI B Macce B MIPUCYTCTBUU MEPEKUCH OCH30MIIA, €CIIM YMEHBIINTh KOHIICHTPAIMIO MHHULIMATOPA B 5
paz?

4. Beraucnure ckopocTh noimMepu3aiuu 1,5 M pactBopa ctuposia B TeTparuapodypaHne B IpucyTCTBUN
HaTpHUil-HAPTATUHOBOTO KOMIUIEKCA, KOHIIEHTpaIus kotoporo 1,5.10-5 momns/i, npu riryOune
npesparieHus 25%.

5. Paccunraiite coctas (110 Macce) CONOIMMEpPa, MOIYYEHHOTO Ha HAYAJIBbHBIX CTaAMUSIX IPEBPAILECHUS IPU
conosimMepuszanuu 33,7 monb ctupona ¢ 66,3 Mok akpuiioBoil kuciotsl B npucyrcrsun AVBH, ecin

KOHCTAaHTBI COTIOJIMMEPU3ALIUY [Tl JaHHOHM OuHapHOU cMmecu nipu 600C paBHbI cooTBeTcTBEHHO 0,15 1
0,25.

Tewma 4. [Ipupoga u cBoKicTBa paCTBOPOB MOJIMMEPOB
Bapuanr 1

1. Cpennuii tuaMeTp JIATEKCHBIX YaCTHI] COMOJIMMEpPA M30MpeHa U cTuposia coctapisgeT 1,5 10-4 mm, ux
mI0THOCTH 0,9 r/cM3. BeuucauTh cpeHee Yucio JaTeKCHBIX YacTHI] B 1 MJT TaTekca, €CJIA JIaTeKC
coaepxuT 60% (Mac.) 3TUX YaCTHII.
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2. Onpenenute CPeaHIO CTENEHb MOJUKOHICHCAIMH IJIs TOJIUMEPA, TOJyYEHHOTO MPU B3aUMOJEHCTBUM
2 MOJIb TeKCAMETHUJICHAWAMUHA U 3 MOJIb aIUIIMHOBOM KHCIIOTHI, €CTU ITyOrnHa mpeBpaiieHus 60%.

3. Paccunraiite k03(ppULIMEHT BA3KOCTH pacTBOpa IMOJUMEPA, €CIH BPEeMsI HCTECUCHHS €ro Yepe3 Kauuisip
panuycom 0,3 mm u yuHo# 10 cm cocrasiset 60 c. O6beM pacTBOpa B IApUKE

BUCKO3UMeTpa 5 Mit. Beicota cTonba sxuakoctu B mpudope 15 cm. [InoTHOCT pacTBOpa NpUHATH PaBHOM
1,2 r/em3.

4. Jlns CMHTETHUYECKOrO KayuyKa, pACTBOPEHHOI'O B TOJIyOJI€, ONPEAEIEHbl KOHCTAHThI B YpaBHEHUNU
Mapka-Kyna-XayBunka: a = 0,86; K= 1,15.10-5. OnpenenuTs XapakTepuCTHUECKYIO BI3KOCTh pacTBOpa,
€CJIM CpeIHsAsg MOJIsipHast Macca kayuyka 3106 r/monb.

5. K xakoMy U3 271€KTpOJI0B OyAyT IABUTATHCS B JIEKTPUUECKOM T0JI€ MAKPOMOJIEKYIIbI MOTHaM(pOIUTa €CII
€ro M30HMOHHAS TOYKa cocTamisgeT 5,027

Bapuanr 2

1. KakoBo coneprkanue nonuMepa B jiatekce (B %), €Ciii U3BECTHO, UTO B 1 MII J1aTekca COACPKHUTCS
4,5.1016 monuMepHO-MOHOMEPHBIX YaCTHUIl CO cpeaHuM auameTpoM S5.10-6 cm? IlnotHOCTH MONTIUMEpa 1,12
r/cm3.

2. Omnpenenute HavyaabHOE COOTHOIICHHE TepePTaIeBON KUCIOTHI U ATHICHIIIMKOIS U1 TTOTyUYSHUS
nonuMepa ¢ MonekysipHoit maccoit 10000 mpu rmyOuHe nmpeBpaimenus 95%.

3. IIpu BUCKO3UMETPUUECKOM ONPEAEIIEHNN MOJeKyIsipHOil Maccbl BMC Bpemst ucrtedeHus pactsopa
cocraBuio 100 ¢, 00beM )KUIKOCTH, MPOTEKAIOUIeH Mo Kammuspy, - 10 cMm3, mumHa kanwsapa - 0,2 M.
Kunkocts ¢ Bsi3kocThiO 10-3 H.M/C2 IpOTEKAET MO ASUCTBHEM COOCTBEHHOTO Beca, IPUUEM BBICOTA
cronba xunkoctu pasHa 0,27 M, a mioTHOCTh pactBopa 1,03 r/em3. Kakoit paanyc nmeet kanuuisip?

4. OnpenenuTh MOJIEKYJISIPHYIO MacCy INOJUMEpa, napaMeTpsl ypaBHeHus: Mapka-Kyna-XayBuHka ais
kotoporo paBubl: K= 0,00012, a = 0,8, xapakreprcTuueckas BI3KOCTb pacTBopa pasHa 0,45 mi/r.

5. XKenatun nomereH B OydepHsiii pactBop ¢ pH = 3. Onpenenure 3HaK 3apsaa 4acTUI] KEJIATHHA, €CITU
M303JIeKTpUYecKas Touka Habmogaercs s Hero npu pH =4,7.

IIpakTnyeckoe 3aaHue il MPAKTHYECKOM MOATOTOBKHU

Tema 2. OCHOBHBIE METOJIbI CUHTE3a MTOJIMMEPOB.

CuHTe3upoBaTh NOJUMED 110 MPEATOKEHHON METOAMUKE, OLIEHUTD BBIXOJ] POLYKTAa U ONMCATh CTAANH €ro
IIPOU3BOACTBA

Tewma 4. [Ipupoga u cBoKcTBa paCTBOPOB MOJIMMEPOB

DKCIIEPUMEHTAJIBHO OLIEHUTH BSI3KOCTh PACTBOPOB IOJIMMEPOB B XOPOLIEM U IIJIOXOM PacTBOPUTEIIE,
MCTIOJIb30BaTh MOJTYYCHHBIEC PE3YJABTATHI IS OLCHKH palMepoB U KOH(OpMaIUi MaKpOMOJIEKYT

TecTupoBanme

Tema 1. Oco6eHHOCTH BBICOKOMOJICKY/ISIPHBIX COCTMHCHHMA
1. BMC - 310 coeiMHEHHSs C MOJISIPHOM MacCOM:
a) >500,
6) >1000;
B) >5000;
r) >10000.
2. [TonumepromMosioru - 371o:
a) BEILECTBA C OIMHAKOBOW MOJIEKYJISIPHON Maccol;
0) MmoMMepbl, OTIIMYAOIIMECS TI0 COCTABY Ha OJHY WJIM HECKOIbKo rpymm -CH2-;
B) IIOJIMMEPBI, MOHOMEPHBIE 3BEHbSI KOTOPBIX SIBJISIOTCS TOMOJIOIAMY;
I') IOJIUMEPHI, OTIIMYAIOIINECS] Ha OJJHO UM HECKOJIBKO MOHOMEPHBIX 3BEHBEB.
3. Kakoe 13 CBOICTB HE SIBJIAETCA XapaKTEPHbIM TOJIbKO 111 BMC:
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a) o0Opa3oBaHMe IUICHOK M BOJIOKOH;
0) MpoTeKaHNE XUMHUYECKUX PEAKIIUN 10 (QYHKITMOHATBHBIM TPYIIIaM 0e3 y4acTHs yIIIeBOAOPOIHOTO
paaukana;
B) PE3KO€ M3MEHEHHUE CBOUCTB MpH J00aBICHUH HEOOIBIINX KOJIUYECTB XMMHUECKHUX BEIIECTB;
I') paCTBOpPEHUE C HA0yXaHHEM.
4. KTo 13 y4eHBIX BIIEpPBbIE MPABUIIBHO ONPENETIII pa3Mepbl MAKPOMOJIEKYI:
a) Meiiep;
0) JI»armrop;
B) llTaynunrep;
r) Mapk.
5. Kakoif MeTo UCTIONB3YyEeTCs IS ONPENETIEHHS CPEAHEMACCOBONM MOJIIPHON MacCCBhI:
a) CBETOPACCESHHS;
0) TypOuANMETpUYECKOE TUTPOBAHUE;
B) OCMOMETPHSI;
') BUCKO3UMETPHSI.
6. Kakoli u3 METO/I0B HE UCIIOJIB3YETCS JJIsl TOTYUYEHHS] KPUBBIX PACTIPEICICHUS:
a) (hpaKIIMOHHOE OCAXKICHUE;
0) ynpTparneHTpuyrupoBaHue;
B) TeJIb-IIPOHUKAOIIAS XpOMaTOrpadus;
T') BACKO3UMETPHSI.
7. Kakue nonumepsl SBISIIOTCS CTEPEOPEryISIpHBIMU.
a) MOCTPOEHHBIE MO TUITY «TOJIOBA K XBOCTY»;
0) OCTpOEHHBIE 110 TUITY «T'0J0BA K TOJIOBEY;
B) aTaKTUYECKHUE;
') CHHIUOTaKTUYECKHE.
8. K xakoMy TuIily conoJimmMepoB OTHOCUTCA CTpykTypa —A—B—A—B—A—B—A—?
a) CTaTUCTUYCCKUM
0) ampTepHAHTHBIN
B) IIPUBUTOM
T) OJIOK-COTIOJIUMED

9. Ilonumepsl, U3eTUs U3 KOTOPBIX MOJyYalOTCs B pe3yJIbTaTe XUMHUUECKOro (JOPMOBAHMS 32 CUET
00pa30BaHMs CIIUTON CTPYKTYPhI OTHOCSITCS K

a) TepMoILIacTaM

0) peakToIIacThl

B) DJIaCTOMEPHI

T') BOJIOKHOOOpa3yroIue

10. Yem oOyciioBieHbl XapakrepHble cBoiictBa BMC?
a) CWJIBHBIM MEXMOJICKYJISIPHBIM B3aUMOZECHCTBUEM

0) oOpazoBaHMEM CIIUTHIX CTPYKTYpP BHYTPH MOJIUMeEpa
B) OIpaHUYEHHBIM MONIOIEHUEM PACTBOPUTES

r) 00pa3oBaHHEM BOJOPOIHBIX CBS3EH

Tema 2. OCHOBHBIE METO/IbI CUHTE3a MOJIUMEPOB.
1. ITonumepuszanus - 3T0:
a) mpoiiecc 00pa3oBaHU MOJTUMEPOB M3 HU3KOMOJIEKYISIPHBIX COSTMHEHUH 3a CUET PACKPBITHS TBOMHBIX
CBSI3€1 WJIM HEYCTOMYMBBIX LIUKJIOB;
0) mporecc 0Opa3oBaHus MOTUMEPOB U3 HU3KOMOJICKYIISIPHBIX COSIMHEHHI 32 CYET PACKPBITHS TBOMHBIX
CBSI3€1 WJIM HEYCTOMYMBBIX LIUKJIOB, COMPOBOXKIAIOIIMNINCA TOMOJIUTUYECKUM Pa3pbIBOM CBS3EH;



B) Mpoliecc 00pa3oBaHUs MOJIMMEPOB M3 HU3KOMOJICKYJISIPHBIX COSIMHEHUH 32 CUET PACKPBITUS IBOMHBIX
CBA3ECH WIM HEYCTOMYUBBIX LIUKIJIOB, COIIPOBOXKAAIOLIUICS TE€TEPOIIMTUYECKUM Pa3pbIBOM CBS3EH;

r) mporiecc 00pa3oBaHMsl MOJTUMEPOB, MPOTEKAIOLINHI ¢ 00pa3oBaHUEM TOOOYHOTO BEICOKOMOJIEKYIISIPHOTO
MIPOJYKTA.

2. B pany BununoBbix MoHoMepoB CH2=CHX c pa3zueimu 3amecturensmu X = A, b, B, I sneprus
COTIPSKEHUS 3aMeCTUTENS X C P-2JIEKTPOHAMU JIBOMHOM CBsA3M Bo3pacTaeT B psay: A <b <B <TI.
VYKakuTe BepHOE 3aKiItoueHre 00 M3MEHEHUH aKTUBHOCTH MOHOMEPOB M COOTBETCTBYIOIIUX UM
pasuKaoB.

a) M(A) <M(b) <M(B) <M(I'), R(A)>R(b)>R(B)>R(T);

0)M(A) <M(B) <M(B) <M(I"), R(A)<R(b) <R(B)<R(I);

B)M(A) > M(b) > M(B) > M(T'), R(A)>R(b) >R(B)>R(I);

rM(A) > M(b) > M(B) > M(I'), R(A)<R(b) <R(B) <R(I).

3. CxopocTb 00pbIBa LENH MPH PATUKAIBHON MOTMMEPHU3AIMH ONUCHIBACTCS YPABHEHUEM:

a) Voo = ko6[M][];

0) Voo = ko0[]2;

B) Vo0 = koO[];

r) Voo = koo[M]/[].

4. Kakue (axkTopsl onpenessstoT COOTHOIIEHUE TPUCOSAMHEHNUN IO TUITY «T0JIOBAa K TOJIOBE» M «T0JIOBA K
XBOCTY» MPU paJuKaIbHON NOJMMEpPU3allMi METHIMETaKpuiaTa B pacTBOpE:

A. KOHLIEHTpaus MOHOMepa, b. TN ¥ KOHIEHTpalus nHULIMATOpa, B. TemnepaTypa nonumepuszanun?
a) A, b;

0) A, B;

B) b, B;

T') TOJIbKO B.

5. YBenuueHne CKOPOCTH MOJIMMEpU3allui U300y THIICHA B IPUCYTCTBUM KUCIOT JIbIoNca ¢ MOHM)KEHUEM
TeMIepaTypbl Peakuy 00yCIOBIEHO:

a) MEHbILIEH SHEprHel aKTUBALIMU POCTa M0 CPABHEHUIO C SHEPTHEN aKTHBALIUU OOpHIBA;
0) yBETUYCHUEM BSI3KOCTH CUCTEMBI («Teimb-3PheKTy);

B) MEHBIIIMM PACcXOJ0M HHHUIIMATOPA HA aKTUBHBIE MIPUMECH;

') aHTHOATHBIM XOJIOM 3aBUCUMOCTEH CKOPOCTEH 00phIBa M POCTA OT TEMIIEPATYPHI.

6. B ueM 0CHOBHOE MPEUMYIIIECTBO HOHHO-KOOPIMHAIIMOHHOM MTOTUMEpPU3aIIH:

a) oOpa3oBaHue aTBTEPHAHTHBIX COMOJIUMEPOB;

0) oOpazoBaHME OIMMEPOB PETYIISIPHOTO CTPOCHHUS;

B) 00pa30BaHUE MOJUMEPOB CTEPEOPETYISIPHOTO CTPOCHUS;

I') CHHTE3 [TOJIMMEPOB C IUPOKUM MOJIEKYISIPHO-MACCOBBIM PACIIPEICICHHEM.

7. Kakoli MeTox sSIBIII€TCSI YHUBEPCAIBHBIM TSI OTIPEICIICHUs 00pa30BaHUs COTIOIUMEpa:
a) TypOMIUMETPUIECKOE THTPOBAHHKE;

0) BUCKO3UMETPHSI;

B) YIBTPAICHTPU(DYTUPOBAHUE;

I') IOTEHUOMETPUUECKOE TUTPOBAHHE.

8. PaznenpHas pagukaiapbHas moMMepu3alns cTuiboeHa (1) u ManienHoBoro aHruapua (2) mpakTu4ecKu

HE MOXKET OBITh OCYIIECTBIICHA U3-32 MPOCTPAHCTBEHHBIX 3aTPYJHEHUI HA CTAJUU POCTA, @ UX COBMECTHAs

nojimMepu3anus MporucCxoauT. Kakumu BenmnynHaMu KOHCTaHT conoJmmMmepus3anuu r 1 1 r2 MOXXHO
OXapaKTCPU30BaATh MPOLECCC COMOIMMEPU3ATNN ITUX MOHOMepOB?

a)rl <1,r2>1;
0)rl =r2=1;
B)rl>1,12<1;
rNrlur2 ®O0.

9. [Ipu paccMOTpeHNUH KUHETUKHA PAaBHOBECHOW MOJIMKOHACHCAIIMU MTPEATNOIAaraeTcs, YTo KOHCTAHTa
CKOPOCTH IOJIMKOH/ICHCALIUH:

29
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a) HE 3aBUCUT OT JJTHHBI IICTIH;
0) pacTeT C IJIMHOM 1eTH;
B) YMEHBIIAETCS C JJIMHOM LETH;
T') MPOXOJUT YepPe3 MAKCUMYM B 3aBUCUMOCTH OT JUTHHBI TIETIH.
10. Kakne n3 HUKENIEPEUNCIEHHBIX CUCTEM MPUBOIAT K PEAKIUSAM HEPABHOBECHOM ITOJIMKOHIEHCALIUU:
A. TOMOTIOTNKOHACH AN 6-aMIHOTEKCAHOBOM KHCIIOTHI,
b. rekcameTuneHAuaMuH + AUXJIOPAHTUAPUT TepedTaneBOi KHCIOTHI,
B. 1,2,3-nponantpuon + 1,2-6eH3onanoBas kuciora + 1,2-3tanauon,
F. TCKCaAMCTUIICH AN OJI + TCKCAMCTUJICHANN30IIMaHaT:
a) A, b;
0)b,T;
B) A, B;
r)B, I.

Tema 5. Xumudeckue npeBpalieHus MoJIMMEpPOB.
1. B xakoM COCTOSTHMM NOJIMMEPOB XUMUYECKHE PEAKIIMU IPOTEKAIOT HanOoIee MEJJIEHHO:
a) KpUCTAJUINYECKOM;
0) BSI3KOTEKyUeM;
B) B KOHLIEHTPUPOBAHHBIX PacTBOpaXx;
T') B pa30aBIICHHBIX pacTBOpax.

2. JInst Kakoro W3 HUXKENPUBEACHHBIX MOJIMMEPOB MPH TEPMUYECKOM JeCTPYKIMK HaOI0aaeTcs
IIPEeUMYIIECTBEHHOE 00pa3oBaHue MOHOMepa?

a) NoauOy THIIAaKpHIIaTa;
0) MOMHU30TIPEHA;

B) IIOJIMMETHIIAKPUIIATA;
T') MOJUATHIICHA.

3. Kakoii nonuMmep jierye noABepraeTcsi KUCIOTHOMY MMApoau3y: nonudTwieHokeus (I1150) win
nommaTwiieHTepedranar ([13TD)?

a) [IDTO;

0) [120;

B) B OJJMHAKOBOM CTEIEHU,

T') 3aBUCUT OT MOJICKYJISIPHOM MacCHhI.

4. Kak U3MeHSETCsl CKOPOCTh KUCIOTHOTO I'MIPOJIN3a C YBETUUYEHUEM MOJIEKYISIPHON MacChl
MIOJINBUHUWJIALIETATA:

a) yMEHbILIAETCS

0) yBeTUIMBACTCS

B) HE U3MEHSIETCS

r) 3aBUCUT OT MMP

5. Kakoii 13 HWKenepeuncaeHHbIX TOJIMMEPOB TUAPOIU3YETCS B KMCIIOHN cpesie ¢ pa3pbIBOM OCHOBHOM
uenu?

a) 1eJUTI0N034;

0) MONMMAKPUIIOHUTPHIT;

B) MOJIUTETPAPTOPITUIICH;

T') MOJTMBUHUJIAIETAT.

6. Kakoi u3 IMMPUBCACHHBIX HHUKC MOJIMMEPOB HCIIb351 CUHTC3UPOBAThL U3 MOHOMEpPA, HA3BAHHUC KOTOPOTO
oJIy4acTCd 0T6paCLIBaHI/IeM HYaCTHULBI «KIIOJIH):

a) MOJIN-a-METUIICTUPOIT
0) MoNMBUHUIIAIIETAT
B) TIOJIMBUHIJIOBBIA CITUPT
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I) MOJTHaKpUIaMua?
7. Kakue peakuuu NoJIMMepPOB HE OTHOCATCS K IMOJIMMEPaHaIOTHYECKUM:
a) BHYTPUMOJICKYJISIPHOM ITUKITU3AIINN;
0) BHYTPUMOJICKYJISIPHOTO OTIIETUICHNUS,
B) CUIMBAHUS;
T') IPUCOSTNHEHUS.
8. Kaxoit MeTox cmmBaHus nonumMepoB Haubonee 3pdexTuBeH:
a) 3a cueT (PyHKIMOHAJIBHBIX TPYIIIT CaAMOTO MTOJIUMEPA;
0) mox AelcTBUEM PalnOAKTUBHOTO OOIyYCHHS;
B) IIpU HarpeBaHUU;
T') TP UCIIOJIb30BAaHUU CIIMBAIONIUX ar¢HTOB.
9. Kak cka3piBaeTCsl Ha IPOTEKAHUH XUMUYECKUX PEAKINi OTuMepoB «d(DPeKT cocenar:
a) YBEIIMYUBAET CKOPOCTh PEAKIIUY;
0) yMEHBIIIAET CKOPOCTh PEAKIINH;
B) HE BIIUSET HA CKOPOCTh PEaKIIHH;
') OHO3HAYHO OTBETUTH HEJNb3S.
10. Kakoit MmeTon mpuMeHsieTCs sl CIIMBAHUS TOJIMAMUJIOB:
a) BYJIKAHU3AIIHSI CEPOH;
0) ¢ UCTOB30BAHUEM JUTAJIOTEHOIIPOU3BOAHBIX;
B) C MCIIOJIb30BAHUEM OKHUCIIUTENCH;
T') CILIMBAHKE HEBO3MOXKHO.

Tema 6. Baxknelimue npecTaBUTEN! NPUPOIHBIX U CHHTETUYECKUX MTOJIMMEPOB
1. CuHTeTHYECKUI Kay4dyK MOIY4YaroT MOJUMEPHU3AIIUEH. . .
a) MeTUJIaKpuiaTa
0) ctupona
B) OyranueHna-1,3
T') aKPHWJIOHUTPHIIA
2. PeareHToMm, KOTOPBII MPUMEHSIETCS JJIs BYJIKAHU3ALMU KayuyyKa, SIBISETCA. ..
a) MeI
0) rpadur
B) caxka
I) cepa
3. [Tomyuyenue arneraTHOTO MIETKA U3 MEJUTIOI036I BOBMOXKHO OIarojapsi HAIHYUIO B HEH. ..
a) HUKIMYECKUX (hparMeHToB
0) METHJICHOBBIX TPYIIII
B) TUJIPOKCUIIBHBIX TPYIITT
T') aJbJAECTUAHBIX TPy
4. JIns mosry4eHusi CHHTETUYECKOTO Kaydyka 1o JlebeneBy B KauecTBE HCXOHOTO BEIECTBA UCIOIB3YETCH. . .
a) MPOMUJIOBBINA CITUPT
0) OyTWUJIOBBIN CIIUPT
B) OTHJIOBBIN CITUPT
') METUJIOBBIN CIIUPT
5. K cuHTeTHUECKMM OpraHn4ecKuM NoJuMepaM OTHOCHUTCS. ..
a) IpOTEUH
0) KpaxmMai
B) IIEJLIIOJIO3a
r) TedoH
6. OCHOBOIi CHHTETUYECKOTO BOJIOKHA KaIPOH SIBJIETCSA OCTATOK. ..
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a) aMHHOKAaIpOHOBOM KHCJIOTBI
0) OKCHKAIpPOHOBOM KUCIIOTHI
B) aHTUJPUJIA KATIPOHOBON KUCIIOTHI
r) a(prpa KarpoOHOBOW KUCIIOTHI
7. K xapOo1enHbIM MoimMepam, Lelb KOTOPhIX COCTOUT TOJIBKO U3 aTOMOB YIJIEPO/ia, OTHOCUTCH. . .
a) TOJTUTIPOITHIICH
0) xanpoH
B) HaWJIOH
) Kpaxmai
8. HarypanbpHbIil KaydyK MpeacTaBiseT co00i moIuMep, MOHOMEPOM KOTOPOTO SIBIISIETCSL. . .
a) U30IIpEH
0) TUBUHMII
B) CTHPOJI
T') IpOTIeH
9. Heoprannueckoi KMCIIOTON, UMEIOIIEH MOJIMMEPHOE CTPOCHUE, SIBIISIETCSL. . .
a) KpeMHHUEeBas
0) xJ0pHas
B) CepHUCTAs
I') yrojpHas
10. ITonmumep, kotopomy cooTBeTcTBYeT (hopmyna (-CF2-CF2-)n, Ha3bIBaeTcs. ..
a) ¢roporuact
0) propoyriepon
B) nu¢TopMeTaH
r) pTOpaTaH

4.3 IIpomexxyTouHast aTTeCTAlU 110 AUCITUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunosblie Bonpocskl 3xk3amena (ITK-6)
Tunoseie BONPOCHI IK3aMeHA
1. ITonmuaucnepcHOCTh MOAUMEPOB. MeTOAbl YCTAHOBJICHUS CPEHEN MOJIIPHON MACCHI.
2. Nonnas nonumepuzanus. Bunesl nonnoii nomumepusanuu. Oco6eHHOCTH.

3. Kondopmanuonnas wusomepuss U KoH(opMmalus MaKpOMOJEKYNIbl. BennumHbl, XapakTepusyoomue
paszMepsl MaKpOMOJIEKYJL.

4. Bsaskotekyuee coctosinie. KpuBble TeueHUs NOJMMEPOB. BA3KOCTHBIE aHOMAJTHH.

5. AmdorepHble MOMUAICKTPOIUTHI. V303/meKkTprueckass U W30MOHHAs TOYKU. 3aBUCHMOCTh CBOWCTB
pactBopoB nonuamdonutos ot pH cpempl.

Tunosble 3a1aHus 1/ IK3aMEHa

1. Cpennuii fuaMeTp JATEKCHBIX YACTHUIL COMOJIMMEpPA U30TIPeHa U cTuposia coctasisget 1,3.10-4 MM, ux
m10THOCTH 0,9 r/cM3. BBUHUCINTE CpeTHEE YNCIIO0 JTATEKCHBIX YacTHIl B 1 MJI JJaTekca, €CJIH JIaTeKC
coaepxuT 50% (Mac.) 3TUX YaCTHII.

2. XKenarun nomenieH B OydepHsiit pactBop ¢ pH = 3. Onpenenute 3HaK 3apsaa 4acTHUI] JKEJIATHHA, €CIIU
M303JIEKTPUIECKas TOUKa HaOmonaercs i Hero npu pH = 4,7.

3. Jlo xakoil KOHBEpCUH NPOIUIO OpOMHUPOBAaHHE HETPEICNIbHBIX CBS3EH MOJMHM30IIPEHA, €CIIM HadalbHas
Mmacca noiumepa osi1a 350 1, a ee yBenuueHue coctaBuiio 165 r?

4. Omnpenenure cpeHEe YUCIO MOHOMEDPHBIX 3BEHBEB B MOJIEKYJIE MOJMMEpPA MPH MOJMKOHAeHcauuu 80 r
¢TaneBoif KUCAOTH U 31 T STUICHIIIUKOIIA, €ClU TITyOuHa nmpeBpaiueHus pasHa 80%.

5. PaccunraiiTe cocraB (110 Macce) COMOIMMEpa, MOJIyYEHHOTO Ha Ha4aJIbHBIX CTaAMSIX IPEBpAIICHUS IIPU
conosmMepuzauu 99,2 mons ctuposna ¢ 0,8 monb akpuioBoi kuciorsl B npucyrcrsun AWBH, ecnn

KOHCTAHTbI COMOJIMMEPU3ALUHU sl JaHHOM OmHapHoi cmecu npu 600C paBHbI cooTBeTcTBeHHO 0,15 1
0,25.
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Tunosble 3aganusa s 3k3amena (I1IK-6)
TunoBoii BApMaHT KOHTPOJIBbHOI PadoThI
1. Ilpu npoBeneHnu aHaan3a MOJIMMEPHON CMOJIBI, MOTYYEHHON MOJUKOHICHCAIUENW STUIICHIJIMKOIA U
(draneBoi KHCIOTHI, 0OHAPYKEHO, UTO HaBecka monumepa maccor 30 r cogepxut 0,002 Moab
KapOOKCWIIBbHBIX rpynn. HaliquTe cpenHio cTeneHb NoJTuMepU3aliii.
2. Ilpu npoBeneHrH KaYE€CTBEHHOTO aHAJIN3a MOJIMMEPa YCTAHOBJICHO, YTO COJEPKAHKE yIIepoaa
cocrasiset 29,3%, Bonopona - 1,2%, dbropa - 69,5%. Ycranosure popmyry MOHOMEPHOTO 3BEHA.
3. Bo ckonpko pa3 U3MEHUTCS MoJIMMepa MpHU NOJUMEPU3ALNU
METWJIMETaKpuiaTa B Macce, THUIMMpoBaHHOH paznoxenneM AVBH npu 700C, ecnu yBenu4urhb
KOHILIEHTpALMI0 MHUIMATOpa B 4 pa3a (BIUSHUEM pEaKIMU NIepelaun Henu npeHeopeyn)?
4. 1,5 M pactBop ctupona B TeTparuapodypane noaumepusyercs npu 250C noj BIusTHUEM
HaTpuii-HapTaTuHOBOTO KOMIUIeKca (3,2.10-5 Monb/im). Beraucnure HadanbHYHO CKOPOCTh U CTENICHB
MoJINMepU3anuu npu KoHBepcun MoHoMepa 100%, eciim kOHCTaHTa CKOPOCTH pocTa Lenu paBHa 550
J/MOJIb.C.
5. Omnpenenurte cpelHEE YUCIO MOHOMEPHBIX 3B€HBEB B MOJIEKYJIE MTOJIMMEpa NP MorukoHAeHcanuu 80 T
¢draneBoi KUCIOTHI U 31 T STUICHIVIMKOISL, €CU NTyOrHa npeBpaiienus pasHa 80%.
6. PaccuuTaiite coctaB (M0 Macce) CONoOIMMeEpa, MOTYYEHHOTO Ha HaYalbHBIX CTaIUAX MPEBpalleHUs IPU
conosmmmepuzauu 99,2 mons ctupoia ¢ 0,8 Mosib akpuI0BOi KUCIOTHI B ipucytctBuu AVUBH, ecnn

KOHCTaHTBI COMOJIMMEPHU3AINH I JaHHOM OunapHo# cmecu ripu 600C paBHbI cooTBeTCcTBeHHO 0,15 1
0,25.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKK OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenrim
TOCTYKCHHSI pe3YJIbTaTa)

[TK-6 CBoOomHO Bnazeer cucteModl (yHIAMEHTAJIbHBIX XUMHUYECKUX
MOHATUM,  JIEKAIIUX B OCHOBE  COBPEMEHHOM  XUMHH

«OTIIHYHO» BBICOKOMOJICKYJSIDHBIX ~ COCIMHEHUI, a Takke CI0COO0B UX
(85 - 100 6amnoB) NPUMEHEHUS IS PELICHUS] TEOPETUUECKUX U MPAKTUYECKHX 3a/1a4.
Ha Bompochl oTBeuaeT KpaTrko, apryMEHTHPOBAaHO, YBEPEHHO, IO
CYILIECTBY.

I1IK-6 YMmeer MPUMEHSTD OCHOBHBIE TTOJIOXKCHHSI XUMUHU

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN AJI PEIICHUS MPaKTHUYECKUX U
«XOpOLIO» TEOPETUYECKUX  3a7ad 10  CHHTE3y  BBICOKOMOJIEKYJISPHBIX

(70 - 84 6amioB) COEMHEHHI U aHaJIN3y UX CBOMCTB.

Bompocel,  3agaBaemble  MpemojaBaTeleM,  HE  BBI3BIBAIOT

CYLIECTBEHHBIX 3aTPyAHEHUH.

[K-6 Crniocoben MPUMEHATH OTAENbHEBIE MOJIOXKEHUS XUMUHA
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN JUISl PELLICHUS TEOPETUYECKUX U
MpaKTHYECKNX  3amad. Bmameer  0a30BBIMH  CTaHAAPTHBIMU
olepalMsMU 10 IPOBEICHUIO CHUHTE3a IIOJUMEPOB U aHAIU3y UX

«YZIOBJIETBOPUTEIHHOM
(50 - 69 6amnoB)

CBOMCTB.
ITIK-6 He opueHTHpyeTcs B OCHOBHBIX TEOPETHYECKUX KOHLIETIUAX,
JIe)KAIUX B OCHOBE XHMHUHU BBICOKOMOJEKYJISIPHBIX COCIMHEHUMN, B
«HEYIOBICTBOPUTEILHO pesyaprate 4ero He CHOCOOCH pemarh MPaKTUYECKUEe 3a]lauu
(menee 50 6amioB) JTACIUTUINHEIL.

HenpaBuibHO OTBE4aeT Ha IIOCTABJIEHHBIE  BOIPOCHl  WIH
3aTPYIHAETCS C OTBETOM.

5. MeTonnueckue yKkazaHusi AJisl 00y4a0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIINXCSI:



[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl W JOMNOJHHUTh €ro € Yy4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHabHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW PabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepualia U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIMI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENblo 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
pasgeny, Teme, mpoOieMe W T.II. Bce WiIeHB TPyNIbl MOTYT Y4acTBOBaTh B OOCYKIEHUU, J00ABIATH
nH(pOpPMAIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.
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VYCTHBI ONMPOC MOXKET TPUMEHATHCS B  pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:
- IPaBUIILHOCTH OTBETA IO COACPKAHUIO;
- IOJTHOTA U INIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMKA U3JI0KEHUS] MaTepHuaa,;
- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOJIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;
- HCIOJIb30BAaHUE JOMOJHUTEIBHOIO MaTepHala;
- PallMOHATILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.
VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IOArOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPAaKTHUYECKOro 3aHATUsA. [Ipy BBICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAuMo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:
- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;
- odopmileHHE Tpe3eHTaluu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHATbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecrieyeHre JUCHUIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. CunrotnHa C.E. CaoiicTBa BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI : B
249.Y.1:Yueb6.nocodbue;Hayu.pen.B.1.Burnoposuu. - Tam6oB: U3n-Bo TT'Y, 2007. - 2007 c.

2. CBoiicTBa BBICOKOMOJICKY/ISIPHBIX COCIMHEHUN : yuel. mocodue yist By30B, U.2. - TambOoB: U3a-Bo TT'Y,
2009. - 55 c.

3. Cuntoruna C.E., MoxapoB A.B., lllenr H.B. CuHTE3 BBICOKOMONEKYISPHBIX COCAMHEHHH : Y4eO.
nocobwue s cTym.. - Tam6oB: U3n-Bo TI'Y, 2006. - 108 c.

6.2 JlonosHUTENBHAS IUTEpATYpA:

1. Cunrotuna C.E. Meroguyeckne yKazaHus K Ja0OpaTOPHOMY TPAKTUKYMY TI0 XUMHUU
BBICOKOMOJIEKYJISIPHBIX coemnHeHuid. - Tam6oB: U3n-Bo TI'Y, 2001. - 52 c.

2. Kupeer B. B. BricokomonekynsipHele coequHeHus : YueOnuk Jlns akamemuueckoro OakajaBpuara. -
Mockpa: FOpaiit, 2015. - 602 c. - Tekcr : smexrpommbii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/384098

3. Kupeer B. B. Bricokomonekymnspubsie coequnenus B 2 4. Yacte 1 : YueOHuK 1715 By30B. - MockBa:
IOpaiit, 2020. - 365 c¢. - Texcr : omexrporusii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/451520

4. CemunkoB 1O./[. BbiCOKOMOJNIEKYIISIpHBIE COSAMHEHHS : yuel. I CTyACHTOB. - 5-€ W3., cTep.. - M.:
Axanemus, 2010. - 367 c.
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6.3 VHbpIe NCTOUHMKMU:

1. UuTepHeT-aHUMKIONEAUN - http://www.rubicon.com/

2. XumMuveckas SHIUKIONEUs Ha caiTe « XUMUK.py» - http://www.xumuk.ru/encyklopedia/

3. yueOHbIe MaTepuaibl Ha caiite xumuueckoro ¢akynsrera MI'Y - http://www.chem.msu.su/rus/chemistry
4. 9BbC «Znanium.com» - http://www.znanium.com/index.php?item=main

5. YHuBepcureTckast OMOIMOTEKa OHJIAMH: AEKTPOHHO-OMOIMOTeYHas cucteMa - http://www.biblioclub.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrpaMMHOe odecreveHne,
npodeccuoHaIbHbIE 0a3bI JAHHBIX U HH(POPMAIIMOHHBIE CTIPABOYHbIE CUCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAyIOHmICC MarcpruaJIbHO-TCXHUYCCKOC
obecrnieucHue: y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEIICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNIbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPEACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCcTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIbLHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccuonansusiii moc 2007

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. Hayunas osnektponnas OuOmmorexka Poccuiickoit  akagemuu  ectectBo3HanHus. — URL:
https://www.monographies.ru

2. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3.  VYHuBepcutrerckas ~ OuOnMoTeKa  OHJIAMH:  JIEKTpOHHO-OMOMMoTeunas  cucrema. —  URL:
https://biblioclub.ru

4. Hayunas snexrponHas oubianoreka eLIBRARY.ru. — URL: https://elibrary.ru
5. Hudposoii obpazoBarenpHbIin pecypc IPR SMART. — URL: http://www.iprbookshop.ru
6. FOpaiiT: anexTponHo-OnbOHOTeuHas cucrema. — URL: https://urait.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEe YHUBEPCUTETA.



