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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 JlucuuruinHa OpMEeHTHUPOBAaHA Ha MOJATOTOBKY O0YyYarOLIMXCs K MPO(heCcCHOHATBHOM NesITeTbHOCTH B cdey
26 XuMHUYECKOe, XMMHUKO-TEXHOJIOTMYECKOe MPOM3BOACTBO (B cdepe ONTUMHU3AIMH CYIIECCTBYIOUIMX M
pa3pabOTKN HOBBIX TEXHOJOTH, METOJIOB U METO/MK MOJyYEHHsI U aHAJIN3a MIPOAYKINH, B chepe KOHTPOJIS
KauecTBa ChIpbs, MONy(padpUKaTOB M TOTOBOM MPOAYKIMH, B cdepe MacrlopTH3alMU U cepTH(UKAIuU
nponykiun), 40 CkBo3HBIE BHABI NPO(ECCHOHATBHON NEATENPHOCTH B MPOMBIIUIEHHOCTH (B cdepe
HAyYHOTEXHUYECKHX, OIBITHO-KOHCTPYKTOPCKMX pa3pabOTOK W BHEAPEHHS XHMUYECKOM MPOIYKIIUU
pa3NIUYHOrO Ha3HauYeHUs, B cdepe METpONOTHH CepTHPHKALUU M TEXHUYECKOTO KOHTPOJS KauecTBa

1.4 B pe3ynbrare OCBOCHHSI TUCIUTUIUHBI Y O0YYArOIIMXCSI TOJIKHBI OBITH CHOPMUPOBAHBI:
O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(yHKIMH / TPYAOBBIC

Kon n HammenoBaHue
xommerennuu GIOC

nin

BO, HeoOxonumoit s

(dbopmupoBaHHS WuankaTopsl JOCTHXKEHHS KOMIICTSHITHN
npoheccHoHalbHbIC

., TPYZOBOTO MU

nercTBus (Tipu
mpodhecCHOHAIbHOTO
HATIAH .
JCHCTBHSI

npodcraHaapra)

- B/02.6 IIpoBenenue

[1IK-6 Crocoben

VYmeer PaCCUNTHIBATH CpCAHIOO CTCIICHDb

pabot o obpaboTke u HCIIOTIB30BaTh MOJIMMEPU3ALIMHA U COCTaB CONOJIMMEPA, CTPOUTH
aHaJIn3y OCHOBHBIE U aHAIU3MPOBaTh TEPMOMEXAHMUYECKHE KpUBBIE,
Hay4YHO-TEXHUUYECKOH 3aKOHOMEPHOCTH OTIpENEIAT 9KCIEPUMEHTAIBHO
nHpOpPMAIH U XMMUYECKOW HayKH U (U3UKO-XUMHYECKHUE XapaKTEepUCTUKH
pe3yabTaToB (dbyHIaMeHTaIbHBIE pacTBOpOB MOJIUMEPOB, MIPOrHO3UPOBAThH
WCCIIEIOBAaHNN XHUMHUYECKHE MOHITHA CBOMCTBa IOJIMMEPHBIX MATEPHUAJIOB, MCXOAd W3

MIpY pEILICHUN
KOHKPETHBIX
MIPOU3BOACTBEHHBIX
3a1a4

WX COCTaBa, CIOCO0a MOJYYEHHUS, CTPOSHHS U
CTPYKTYpPHI

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[1K-6 CriocobeH HCIonb30BaTh OCHOBHBIE 3aKOHOMEPHOCTHM XUMHUECKOW HAyKH U

(byHaaMeHTaIbHbIC

XUMHNYCCKUC
MMPOU3BOACTBCHHLBIX 3a1a4

Ne HaumenoBanue ®opma
n/n JUCIIUTLITNH, oOyueHus
OIIPECACIIAONINX Ouynas
MCXKIUCIUIIINHAD (CCMCCTP)
HBIE CBSI3H 51617
1 |Hanomarepuanose +
JICHHE
2 |Oprannueckmit +
CUHTE3

IIOHATHUA

pu peueHun KOHKPETHBIX




3 | Texnonoruueckas +
MpaKTHKA

4 |dusngeckue +
METOJIBI
HACCIIEOBAHNS

5 | XumMuueckas +
TEXHOJIOT U

6 | Xumuueckas +
TEXHOJIOT U
OpraHUYECKUX
BCIICCTB

2. MecTo mucuuiuiaabl B cTpykrype OII 0akasaBpuara:

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

JucuunnuHa « BeICOKOMOJIEKYISIpHBIE COEIMHEHUS» U3YdaeTcs B 7 CEMECTPE.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 4 3.€.
Oumnas: 4 3.e.

Bun yueGHOM paboThI (Bcgglf;io]s)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 144
KonTaktHas pabora 86
Jlexuuu (Jlexummn) 34
Jlaboparopnsie (JIab. pab.) 52
CamocrosrenbHas padota (CP) 20
Kypcosas pabora 2
OK3amMeH 36

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlex |JIa6 | CP
ouu | .
pao.
O]l0|O
7 cemecTp
1 OcobenHoctu TectupoBanue
BBICOKOMOJIEKYJIIpH | 4 - 4
BIX COCTUHCHUN
2 OCHOBHEIE METOIEI TecTtupoBanue;
CUHTE3a BelnonnHeHne
MTOJIUMEPOB. 1a00paTOPHBIX
[ pabor;
6 4
18 [TpakTrueckoe
3aJlaHue JUIs
MPaKTUYECKOM
MOJTOTOBKH




3 Crpoenue u KontponpHas
¢bu3nKO-MexaHu4ec 61 - |4 pabora;
KM€ CBOICTBa KOJJTIOKBHYM
MOJMMEPHBIX Tell.

4 IIpupona u KontponpHas
CBOICTBa PacTBOPOB pabora;
[IOJIMMEPOB Beimonnenue

1a00paTOPHBIX
[
6 18 4 pabor;
IIpaxTrueckoe
3aJJaHue IS
MIPaKTUYECKON
MIOJrOTOBKH

5 XuMunyeckue TectupoBanue;
IIPEBpaILECHUs 6 |16 1 2 Beimosnnenue
MOJIMMEPOB. 1a00paTOPHBIX

pabot

6 Baxwuerimue TecTtupoBanue;
IPEACTaBUTENIN KOJJIOKBHYM
MIPUPOAHBIX U 6 - 2
CHUHTETHUYECKUX
HOJIMMEPOB

Tema 1. OcoGeHHOCTH BBICOKOMO/IEKYJIAPHBIX coequHennii (ITK-6)

Jlexknus.
Kpurepuun pasrpanndeHusi BbICOKOMOJIEKYISPHBIX COCIUHEHUNW M HU3KOMOJIEKYJISIPHBIX BELIECTB.
[TonsiTus "BBICOKOMOJIEKYIsIpHBIE coeanHeHus", "monumep", "omuromep", "MOHOMEpHOE 3BEHO",
"creneHp nonuMmepusanuu'. Posnb moauMMepoB B KUBOM NPUPOAE M MX 3HAYEHHE KaK ITPOMBIIUIEHHBIX
MareprayioB (TUIACTMAcChl, Kay4dyKd, BOJIOKHA M IUICHKH, MOKphITHs). [Ipeamer u 3amaun Hayku o
BBICOKOMOJICKYJISIPHBIX COCIMHEHMSIX (monumepax). MecTto Hayku O MOJNIMMEpPAX KaK CaMOCTOSTEIbHOU
(dbyHIaMeHTaNbHON 00NacTh 3HAHWS CpeAu APYruX (QyHAAMEHTAIbHBIX XHUMHUYECKHMX HaykK. Ee ponb B
HAay4YHO-TEXHUYECKOM IPOTPECcCe U OCHOBHBIE HMCTOPUUECKUE ATambl €e pa3Butus. Bxuag pycckux u
COBETCKHMX YUEHBIX B 3apPOXKICHUE U PA3BUTHE HAYKH O MOJIUMEPAX.
Bakneiiime CBOICTBa TONMMEPHBIX BEIIECTB, OOYCIIOBICHHBIE OONBIIMMH pa3MepaMu U ICTTHBIM
CTpOEHUEM MOJIeKyJa. MakpoMmosiekyna U ee XMMHUYecKoe 3BeHO. Ilepexon OT MOHOMEPOB K IOJUMEPHBIM
LEMsAM - MPOSIBICHHE 3aKOHA MEpPeXo/a KOJIMYECTBEHHBIX W3MEHEHUN B KadecTBeHHbIE. [lommmepHoe
COCTOsIHHE Kak ocobast opma CyIIeCTBOBAHHUS BEIIECTBA. BIusHUE MEKMOICKYISIPHBIX CHJI Ha CBOWMCTBA
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH.
Knaccudukanus nonumepoB B.B. Kopmaka. ['omorienHbie U reTeporenHble monuMepsl. [lpupoHsie,
HMCKYCCTBEHHbIE M CHUHTETHYECKHE BBICOKOMOJIEKYJISIpHbIE coeAuHeHusl. JIuHelHble, pa3BETBICHHbBIE U
cetyatble  monuMepbl.  Kondurypanmonnas  w3oMepuss U KOHHTrypamus  MaKpOMOJICKYIIBI.
CrepeoperymsipHble MaKpOMOJIEKYIbI. COMOIMMEpBI, UX KIaCCHU(PUKAIHSI.

[loHATHS «HOTUAMCIIEPCHOCTBY», «IIOJUMEPIOMOJIOTHY», «IIOJIMMEPIOMOJIOTHUYECKUN pAL», «CPEAHsI
MoJisipHast Macca». CpenHeuuciioBass M CpeJHEMAccOoBash MOJSIPHbIE Macchl. MeTonpl oONpeaeacHus
MOJISIPHBIX MAacC BBICOKOMOJICKYJSIPHBIX COEAMHEHHH: OCMOMETpUs, 30YyJHOCKONUS U KPUOCKOIHUS,
BHUCKO3UMETPHUSI, METOJ| CBETOPACCESIHUS, XUMUYECKOE ONPEAEIECHUE KOHLEBbIX Ipynin. MHTerpanpHble U
muddepeHnranbHble  KPUBBIE paclpeneeHuss 10 MOJSPHBIM MaccaM (YHH- M TOJMMOJAJBHEIE).
Hopmainsnoe (naubonee BEpPOSATHOE)  paclpeiecHHE. OKCNIEpUMEHTAIIBHOE OIIPECIICHHE
MOJMIMCTIEPCHOCTH TOJIMMEPOB MyTeM (pakuuoHupoBaHus. [IpernapaTHBHbIE M aHATUTUYECKHE METOJBI
¢dpakuronupoBanus. Poib ycpeHEHHBIX XapaKTepUCTHUK MTPH OMIMCAHUH CTPOCHUS U CBOWCTB MOJIMMEPOB.

JlaboparopHbie padoThbI.
HE TIPETyCMOTPEHO
3ananus AJ51 CAMOCTOSITeILHOI padoThI.



1. Ilepeuncnure OCHOBHbIE OCOOCHHOCTH CBOWCTB BBICOKOMOJICKYJISIPHBIX COSTMHEHUH, OTIMYAIOIINE UX OT
HU3KOMOJIEKYJISIPHBIX BEIIECTB.

2. PackpoiiTe cylHOCTh MULIEJUISIPHOM U MaKpOMOJIEKYIIsIpHOU Teopuil ctpoenust BMC.

3. Kakue MeToabl UCHONB3YIOT AJIsl yCTaHOBJIEHUs cTpoeHuss BMC?

4. IToueMy BBICOKOMOJICKYJISIPHBIE COSTMHEHHS HE CYILIECTBYIOT B MApOOOPA3HOM COCTOSIHUN?

5. Tlepeuncnute ocHoBHbIe Kiacckl BMC, ucxoms w3 kiaccuuKanud, OCHOBAHHOW Ha XUMHUYECKOM
CTPOECHHH MOJTUMEPOB.

6. Kakue mnonumepsl Ha3bIBAIOT CTEPEOPETYISIPHBIMU? Y KAaKOro M3 MOJIUMEPOB - H30TAKTUYECKOTO
MOJUIIPONUIICHA WM CUHIMOTAKTUYECKOTO TOJUIPONHIIEHA - OOJIbIIE EPUOA UACHTHUYHOCTH?

7. I300pa3ute CTpyKTypHBIE (POPMYIBI BOBMOKHBIX CTEPEOPETYISPHBIX MOJIMMEPOB HAOCHOBE CIIETYIOIINX
MOHOMEpOB: a) 2-OyteH; 0) 2-metwmi-1-OyTeH, B) okcua mpornuieHa. Kakue w3 HUX MOTYT TPOSBISATH
ONTUYECKYIO aKTUBHOCTb?

8. Uro Takoe comonmmepnl? JlaliTe KIacCH(PUKAIUIO COMOIMMEPOB U MPHUBEIUTE PA3IUYHBIC THUIIBI
CUHTETUYECKHUX U MPUPOIHBIX COTIOTMMEPOB.

9. UYrto mnoHMMANOT TMOA  MNOJUAMCHEPCHOCThIO  monumepoB?  Kakue  BellecTBa  HA3bIBAIOT
MIOJIMMEProMoJIoraMu?

10. Tlouemy 1 BBICOKOMOJICKYJSIPHBIX COCIUHEHHA BBOISIT TIOHATHE O CPEIHEUUCIOBON U
CpeIHEMacCOBOM MOJIEKYIISIPHBIX Maccax?

11. Ilepeuncnure METOABI ONPENEIEHHS MOJIEKYJIIPHONW MacChl OJUMEPOB.

12. OxapakTepu3ylTe CyMICCTBYIOIIHE THIBI T'PaGUIECKOro H300paKeHUS MOJICKYJISIPHO-MAcCOBOTO H
MOJIEKYJISIPHO-YHUCIIOBOTO PaCIpe/IeICHHUS.

13. Yrto Takoe ppakimonupoBanue nomumepoB? Kakue cymecTByOT TUIIBI (paKIIMOHUPOBAHUS ?

14. Pacckaxure 0 GU3NKO-XUMHUUECKUX OCHOBAX (PPaKIIMOHUPOBAHHUS.

Tema 2. OcHOBHBIE MeTOAbI CHHTe3a nmonMepoB. (ITK-6)
Jlexknus.

OCHOBHBIE ATaIlBl CHHTE3a MOJIMMEPOB — MOJTyYSeHHE MOHOMEPOB U MpeBpalleHue ux B monumep. Haubomnee
BaXHbIE BUJBI CBIpbs JJII CHUHTE3a MOHOMEpOB. lloidyueHrne MOHOMEPOB B NPOMBIINIIEHHOCTH. CXeMbl
nepepaboTKU MPUPOIHBIX MCTOYHUKOB YIIIEBOAOPONOB B moiaumepsl. OcHOBHBIE MeTozbl cuHTe3a BMC:
MOJMMEpH3alMs U MOJIMKOHeHcaus. X 0COOEHHOCTH, CpaBHUTENbHAS XapaKTepUCTHKA.

A. Tonmumepuzanusi. Onpenenenue, KiaccuuKarms.

a) Pamukanpbras momumepusarnus. [lpusHakm mnenHoi peaknuu. CpaBHEHHWE IETHBIX —PEaKIUi
HU3KOMOJIEKYJISIDHBIX ~ BEIIECTB W PAJMKAIBHOW mnoiauMepuszauuu. OCHOBHBIE CTaauu MpoLecca.
WuunuupoBanue paaukanabHOi mnonumepuszanuu. OaxkTopbl, BbI3bIBalONINE O00pa3oBaHHME pPaIUKajIOB.
XWMHYECKOEC WHHUIMHPOBAHUE. THIBI MHUIHATOPOB. DH(HEKTUBHOCTh WHULNMHUPOBAHUA. «KIIeTOUHBIHM
abdexT». Peakuuu pocra, oOpbiBa U nepenadu 1enu. Mexanu3Mm JeHCTBUS MHTHOUTOPOB M PETYJISTOPOB.
Tenmomepuszanus. KuHeTnka paavkanbHOM NOJMMEpPU3AlMM IPU  MAJIBIX M BBICOKMX CTEHEHSX
npeBpamieHus. [loHsaTHE 0 KBa3MCTALMOHAPHOM COCTOSHUU. MomsipHass Macca U MOJIEKYJISIPHO-MAacCOBOE
pacmnpezieieHue TOJIMMEpPOB, OOpa3yIoOLUXCSd MpH paJAuKalIbHON monuMepusauuu. TepMoaMHaMUKa
nonumepusanuu. llonumepusannoHHO-ASTONUMEPU3aMOHHOE paBHOBecue. PeaknnoHHas crocoOHOCTH
MOHOMEpPOB M paaUKAJIOB. BiMsHME KOHLEHTpAaLMM pearvpyromux BEIIECTB, TEMIIEPATyphl, JABICHUS,
IyOMHBI IPEBpAIeHUs] MOHOMEpa Ha MIPOTeKaHHUe Mpoliecca.

0) HMonHas mnonuMepusanus. Pa3HOBHIHOCTH HMOHHOW TONMMEpHU3alUU. XapaKTEepHbIE OCOOEHHOCTH.
OO6pa3oBaHue MOJTUMEPOB PETYISIPHOTO CTPOCHUS. BiusiHUE MOJISPHOCTH, CONBBATHPYIOLIEH CIOCOOHOCTH
U JIUAJIEKTPUYECKOM MPOHULIAEMOCTH PACTBOPUTENSI HA MpoTekaHue mnporecca. [IpuyuHbl mpoTEeKaHUs
MOHHOM IOJMMEPU3allMd C BBICOKOM CKOPOCTBIO IpU HU3KUX Temmeparypax. lloHsTue <«GKUByIIUi
MIOJIUMEDPY.

Karnonnas mnonumepuzanms. XapakTepUCTUKA MOHOMEPOB, CIIOCOOHBIX BCTYNaTh B KATHOHHYIO
nonuMepusanuio. Karanuzaropsl: npotonHsie u anpoToHHbie. Cokaranu3aropbl. MHUIIMMpoBanue, poct u
OrpaHMYEHHUE POCTA LIETIEH MpU KaTHOHHOU nonumepu3zanuu. Kunerrka nporuecca.

AHUOHHAs monuMepu3alus. XapakTepuCTUKa MOHOMEpPOB, CIOCOOHBIX BCTYNaTh B aHUOHHYIO

HNoHHO-KOOpAMHALMOHHAs [OJIMMEPU3alns B IPUCYTCTBUM  Karaims3aropoB Ilurmepa — Harra,



B) Cononumepusanus.

PanukanbHas comonuMepusanusi. DiIeMEHTapHbIe CTaJuU Mpollecca. YpaBHEHHE COCTaBa COMOJIUMEPOB.
Koncrantel cononumepuzannu. OTHOCHUTENbHASI PEaKLIMOHHASI CTIOCOOHOCTh MOHOMEPOB. «Q — e» - cxema
T. Andpes m K. Ilpaiica. OcoOeHHOCTM KaTHOHHOW W AaHWOHHOW COIMOJMMEpH3alud. MeTombl
YCTaHOBJICHHS] 00pa30BaHuUs COTIOIMMEPOB.

[TpakTrueckue crocoObl MPOBEACHUS TOJUMEpHU3alMK: B Macce (OJIoKe), B CYCIIEH3WH, B OMYJbCHHU, B
pacTBope, B ra3000pa3HOM COCTOSIHUH, B TBEpJoW (paze, B JKUIKHUX KPHUCTAJUIaX, B MOHOMOJEKYISIPHBIX
CIIOSIX.

b. ITonmukoHnneHcanus.

Knaccudukanus peakuuii NOJUKOHACHCAIIMU: TIO YUCTY U MPHUPOJIE YUACTBYIOIIMX B PEaKlMd MOHOMEPOB,
1o ¢opme 00pa3yIoLUXCs MAaKPOMOJIEKYJI, IO 00paTUMOCTH Tpolecca. TepMoaruHaMHKa MOTUKOHACHCALUN
U TOJUKOHJAEHCAlMOHHOE paBHOBecue. Kunernka HeoOpatumoil nonukoHzeHcanuu. Dakropsl,
OTIpE/IETISIONINE CTETeHb MOJIUKOHACHCALUU TP 00paTUMOM M HEOOpaTUMOM MpOTeKaHuU peakiuu. CBA3b
MEXIy CTENEeHbIO TMOJIMKOHJICHCAIIMH, DIIyOMHON MpOTeKaHUs Impouecca M (YHKIHOHAIBHOCTHIO.
VpaBuenue Kaposepca. BrnusHue crexuoMeTpuu, NPHUCYTCTBHS MOHO(YHKIIMOHAIBHBIX MPUMECEH,
MPOTEKaHUsI MOOOYHBIX pEeaKUWid, TeMIlepaTypbl, KOHIIEHTpAIlMM PEareHTOB Ha CKOPOCTh Mpolecca u
MOJIIPHYIO Maccy NpoayKToB. OCOOEHHOCTH TpPEeXMEpPHOM MONMKOHAEHcauuu. Todka rerneo0pa3oBaHUs.
MosnsipHasgs mMacca M MOJIEKYISIPHO-MAacCOBOE pacIpelielieHne IMpu MoJuKoHaeHcaruu. Craructudeckuit
anamu3 I1. ®nopu. Comnonukonaencamnus. [IpakTudeckue crmocoObl TPOBEACHUS IOJUKOHIACHCAIIUN: B
pacruiaBe, B pacTBope, B TBepIoi (pasze, Ha rpaHule pazaena das.

B. [Ipyrue meToasl CMHTE3a IIOJIMMEPOB.

a) [lomumpucoenuuenue (CTyrneHvaras, Wil MUTPAllMOHHAS TTOJIMMEPU3AITHs ).

MoHoMmepsl, karanu3aropsl. MexannsMm nponecca. CpaBHEHUE ¢ MOJIMMEpPHU3aLUEN U TOJIUKOHIECHCALUEH,
cxoinctBa M ominuus. lIpeBpailleHue IUKIOB B JIMHEWHbIE monauMmepsl. VoHHas mnonumepusanus
LHMKJINYECKUX MOHOMepoB. OnueBas nonumepuzanus (bepnun).

6) Oco0Oble TUIBI MOTUMEPU3ALMOHHBIX PEAKUUN: IEKTPOXUMUYECKas MOJIUMEpHU3alus, MOJTuMepHU3als
[0 MEXaHW3My MeTaTe3uca, MOJIMMEpU3alus C MEePeHOCOM TMOJBWKHBIX TpYMI, IUEHOBBI CHHTE3,
nukiononuMepusarus  (batnep), momupekomOunanms. [lonmuxenaraple  (KICHIHEBUIHBIC) MOJUMEPHI,
cBoricTBa. Peakuus nonukoopauHanuu. CeleKTUBHBIE HOHUTHI.

B) Meronsl cuHTE3a OJIOK-COMOJMMEPOB W TPUBHUTHIX COMOJMMEPOB: HCIONb30BAHUE KOHIIEBBIX
(GYHKIMOHAJIBHBIX TPy, BBEACHUE TPYIII, CIIOCOOHBIX K paJuKalbHOMY paclajy, YaCTUUHAs ACCTPYKIUS
nonumepoB. CocTaB MPOAYKTOB comnonuMepu3anuu. [IpuBuBka MakpoMoJieKya Ha TOBEPXHOCTh TBEPIBIX
Ten. Puznyeckue CBOMCTBA MPUBUTHIX U OJIOK-COMOIIMMEPOB.

JlaGopaTopHbie padoThbI.
1. ITonumepusanus ctuposaa
[enb paboOThI: CHHTE3 MOTUCTUPOIIA, U3yUEHHE CBOMCTB MOIYYEHHOTO OJIMMepa, ONpe/iejIeHHEe BhIX0a
MPOAYKTA.
[Tnan paGoThI:
A) [lonyyenue nonuctupona
b) [IpoBeaeHne HEOOXOIUMBIX PACUCTOB
B) Odopmrenne u 3anmra oT4era
OmnepiT 1. [Tomumepuzaius ctuposia B Macce
OO6opynoBaHMe | PEaKTHUBBI: MPOOHPKA-PEAKTOP, OOPATHBIN XOIOIMIBHUK, BOASHASL OaHs, SJIEKTpHUYECKast
IUIUTKA, TPOOMPKHU, YaCOBOE CTEKJIO, MPOOKA C Ta300TBOJHON TPYOKOil, CHUPTOBKA, CTUPOJI, IEPEKUCH
OeH3omia, OEH30J1, 3TAHOIL.
Jlia mpoBeAeHus MOoJIMMEpHU3alii CTUPOJIa B Macce OepyT MPOOUPKY-PeaKkTop, B KOTOPYIO MOMEIIAIOT 6 M
ctupona u 0,2 - 0,3 r uHUIIMATOpA - TIepekucu OeH3omna. [IpucoeauHsI0T 00paTHBIN XOIOAMIBHUK U
MTOMEIIAIOT B BOISHYIO OaHIO.



BriepxuBatoT peakTop Ha KHUIALIEH BoJsHOM OaHe B TeueHue 1,5 yacoB. OTMEUarOT MPOUCXOAIINE
n3MeHeHus. [1o OKOHYaHUM peaky U3BJICKAIOT U3 MPOOUPKH MOTyUYEHHBIH OTMMEp, B3BEIINBAIOT €ro.
PacTBOpsIIOT HEOOIBIIIYIO YaCTh MOJIMMepa MpU HarpeBaHuu B 1 - 2 mit OeH3oda. [1o10BUHY MOTy4eHHOTO
pacTBOpa BBUIMBAIOT Ha yacoBoe cTekio. [locie ucnapenus OeHzomna oOpasyeTcs mpo3padHas IIeHKa,
KOTOpasi XOpOILIO OTHAESAETCS OT CTEKJIA, €CIIM 3aJIUTh €€ BOAON Ha HECKOJIBKO MUHYT.

K ocraBmeiicst yactu 6€H30JIHOTO pacTBOpa A00aBIAIOT MoHeMHoOry | - 2 mut ciupra. [lonumep Bbimagaer
U3 pacTBOpa B BUJI€ CMOJIBI.

V3menbueHHbIH MOIMMEp MOMENIAaoT B IPOOUPKY C ra300TBOIHON TPyOKOH, ONYIIIEHHOH B
POOUPKY-TIPUEMHHK, OXJIaXK/IaeMYI0 BOJON. BepxHIOI0 yacTh peakMOHHON NPOOUPKHA | U3THO
ra300TBOJHON TPyOKH kenaTenbHO 00epHyTh acoecToM. HarpeBaror mpoOupKy, oTMedast pOUCXOISIIHE
n3MeHeHus. HarpeBanue npekpaiaror, Korja OCTaTOK MOJIMCTUPOIIA IPEBPATUTCS B T'YCTYIO YEPHYIO
3aaHue: ONpeNeIUTb BBIXOA OJUMEPA B % OT TEOPETUUECKOT0. 3anKucaTh YPaBHEHUS BCEX MTPOTEKAIOLINX
peaxKuuii.

Omnpit 2. [Tonumepusanus cTuposa B pacTBOpe

OO6opynoBaHle W PEaKTHBBI: KPyIJIoJoHHAS Koj0a Ha 100 M1, oOpaTHBIN XOJIOAWIBHUK, BOJsSIHAs OaHs,
AIIEKTpUYECKasl MIINTKA, CTUPOJI, U30TIPOINUIIOBBIN CIUPT, IEPEKUCh OEH30MIIa.

B kpyrnomonnyro koiady oobemom 100 M momemiarotr 6 Mt ctupodia, SO M1 H30TPOMUIIOBOTO CITUPTA U
nepeMenInmBaioT. B moixydeHHOM pacTBOpe CTHpOIIa B ciupTe pacTBopstoT 0,3 T mepekrucu OeH30mIIa,
UCIOJIB3yEeMOH B KauecTBe MHUIMaTopa nojaumepusanuu. K konde mprucoeAuHSIIoT 0OpaTHbIN XOJIOAUIBHUK
Y HarpeBaroT Ha BOJSTHOM OaHe.

Uepes HEKOTOpOE BpeMs M3 pacTBOpA HAYMHAET BBINAAATh OCAJOK MonuMepa. HarpeBanue mpooiKaroT B
TeueHue 1,5 yacoB, 3aTeM peakTop oxJIakAaroT. [lonumep BBIAEHSIOT IeKaHTAIIMEN, TPOMBIBAIOT YUCTHIM
pacTBOpHUTEIIEM, CYIIIAT HA BO3MYyXe€.

3aaHue: ONpeNeInTb BBIXOA OJUMEPA B % OT TEOPETUUECKOT0. 3anucaTh YPaBHEHUS BCEX MTPOTEKAIOLINX
peaxKuuii.

2. [Monmydenne mudTaneBbIX U aHUINHO-ATbACTUIHBIX CMOJ

Lenb paboThl MOMyUnTh U TANEBbIE U AHUIMHO-AJIBCTUIHBIE CMOJIBI METOJIOM MOJUKOHICHCAIIUH U
W3YUYUTh UX CBOMCTBA.

[Tnan paGoThI:

A) Tonyuenue ruTaneBbIX ¥ AHUITUHO-ATBACTHIHBIX CMOIT

b) Nzyuenune nx Gpu3HKO-XMMHUYECKUX CBONCTB

B) Odopmrenne u 3anmra oT4era

O6opynoBaHHe U pPeaKTUBBI: IPOOUPKH, CIUPTOBKA, KUMSATHIIbHbIE KAMEIIKH, CTEKISIHHAS TajoyvKa,
CTEKJISTHHAS IUIaCTUHKA, (prtbTpoBasibHas Oymara, ctakad Ha 50 - 100 mu1, praneBsiil aHruapwI, TIUIEPHH,
aHWINH, popMmanuH, coisHas kucioTta (10%-Hblit pacTBOp), JAesHas yKCycHas KucioTal, aTaHo.

Omnpit 1. [Nonyuenue g TaneBoil cMoJIbI

B nmpobupky momemaroT 2 T ¢pTaneBoro aHruapuaa, | M1 IUIepruHa M BHOCAT KUIISITHIIBHBIA KaMEIleK.
VYkpenuB npoOUpKy HAKIOHHO B JiepKaTelie, HarpeBaloT Ha IJIAMEHU CIIUPTOBKH, MOIIEPKUBAs
HEMPEpPhIBHOE KUTMEHUE, 8 - 10 MuH. OTMEUYaroT MPOUCXOAIINE U3MEHEHNS, 3a1aX BBIJACISIOMINXCS MapoB.
B xone HarpeBaHus uepes Kakble 2 MUHYTHI O€pPYT CTEKJISTHHOW MaJ0YKOW MpoOy M MOMENIAoT Ha
CTEKJISIHHYIO MJIAaCTUHKY. [IpOBOAST OMBIT O MOTHOTO 3aTBEpIeHUsI cMOIIbl. CpaBHUBAIOT KOHCUCTEHLIUIO U
JUIKOCTh MPOMEKYTOYHBIX MPOO U KOHEUHOTO MPOAYKTa. ICHIBITHIBAIOT paCTBOPUMOCTH CMOJIBI B CIIUPTE
IIpY KOMHATHOM TeMIepaType U MpH HarpeBaHUU.

Omnpit 2. [TonydyeHre aHUIIMHO-aJIbAETUTHON CMOJIBI

a) PactBopsroT 1 - 2 karmmm aHuiaMHA B S - 7 MJT BOJIBI M pa3IMBAIOT B 2 MpoOupKu. B onHy u3 HUX
n00aBIAIOT 1 KarIio CONISTHOW KUCJIOTHI. 3aTeM B 00€ MPOOMPKHU MPHIUBAIOT 1O 3 - 5 Kamnenb ¢popMaanHa.
CpaBHUBAIOT BHENIHUHN BUJI PEAKIMOHHOW cMecH cpa3y u uepe3 S - 10 MuHyT.

6) K 1 mu anunuHa 100aBISAIOT 2 MIT BOABI U COJISTHYIO KHCIIOTY IO KaIUISM 0 TIOJIHOTO PACTBOPEHHS
anunuHa. [IpunuBaioT paBHbIN 00beM (OpMaIrHa U BCTPSIXUBAIOT cMech. OTMEUalOT OCOOCHHOCTH
MPOTEKAHUS PEAKIINH, BHSITHUI BHUJI U CBOWCTBA MOJYYEHHOTO TPOIYKTA.
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B) CmemuBatoT B mpobupke 1 M anunmHa, 1 M popmanuaa u 0,2 Mt 1eAstHON yKCyCHON KUCIOThI. CHIIBHC
BCTPAXUBAIOT | - 2 MuHYTHI. Uepe3 3 - 5 MUHYT CIIMBAIOT KHUJIKOCTh, KOMOK 00pa30BaBIICHCSI CMOJIBI OTKUM
¢unpTpoBansHON Oymare. [lomemaior B Cyxyto mpoOHUpKY,
n00aBIAIOT 3 - 5 Karesb JISASHON YKCYCHON KUCIIOTHI, KUITSITHIIBHBIA KaMEIIIeK M HarpeBaloT Ha CIUPTOBKE -
MUHYT. OTMeUaroT npoucxoasuue n3MeHeHus. IloaydeHHbli 1aB BBUIMBAIOT B CTAKAHYMK C XOJOAHOM BOJI(

3ananue: 3anucarh ypaBHEHHUs BCEX MPOTEKAIOMIMX peakiuil. OObsCHUTH HaOII01aeMbIe SIBICHUS.

3. [Tonyuyenue dheHono-hopManbIeruaHbIX CMOJT

Lenb paGoThI: TOTYYHUTH (HEHONO-(POPMATBIETUIHBIE CMOJIBI METOIOM MOJIMKOHICHCAIUU U U3YUYUTh UX
CBONCTBA.

[Tnan paGoThI:

A) TIomyuenue GpeHom0-GpopMaIbIETHIHBIX CMOJ

b) N3ydenune ux GU3NKO-XUMHUECKUX CBOMCTB

B) Odopmienue u 3anmra oruera

OObopynoBaHHe ¥ PEaKTUBBI: MPOOUPKH, KUTISITUIbHBIC KAMEIIKH, CITUPTOBKA, YaCOBOE CTEKJIO,
¢mpTpoBansHas Oymara, peHos, GopmarH, KOHII. COJISHAs KUCIIOTa2, KOHIl. PacTBOp aMMHMaKa, 3TaHOJ,
10%-np1i1 pactBop NaOH.

OmnpiT 1. [TonmyyeHre HOBOJIAYHOM CMOJIBI

Cwmech 2,5 1 ¢eHona u 3 mit popManHa HarpeBaroT B NPOOUPKE C KUMSATUIBHBIM KaMEIIKOM J10
00pa3oBaHMs OJHOPOIHOM KHUIKOCTH U OCTOPOXKHO KUIIATAT 1 - 2 MuHYTHI. 3arem nobasistor 0,2 - 0,3 mi
KOHLIEHTPUPOBAHHOM COJITHOM KUCIIOTHI. [IpH BCTpsXMBaHUU pEaKLUMOHHASI CMECh HAUMHAET KUNETh. Eciu
peakuus HE MJIET, CMECh OCTOPOXKHO nojxorpesatoT. Uepes 1 - 2 MUHYTBI KUAKOCTb MYTHEET,
OTCJIauBAETCs TSHKEI0e TycToe Macso. CIUBAaOT BEPXHUM MYTHBIN CIIOH, 100aBISIOT B IPOOUPKY PAaBHBIH
00beM BoAbI, KUIATAT 1 - 2 MUHYTHL. Bogy cnuBaroT, 00pa30BaBIIyIOCS CMOJTYy BEUIMBAIOT HA 4aCOBOE
cTekis10. OCTHIBIIYIO CMOJIy CHHMAIOT CO CTEKJIa, CyIIaT (MIBTPOBAILHON OyMaroi.

Omnpit 2. [Tomyuenue pe3ona

[ToBTOpAIOT ONBIT 1, HO BMECTO COJITHOM KMCJIOTBI B KAUECTBE KaTaJIM3aTopa BBOAAT B CJIETKA OCTHIBILIYIO
cMmech peHosa u popmanuHa 1,5 M KOHIIEHTPUPOBAHHOTO pacTBOpa amMmHuaka. CpaBHUBAIOT
oOpa3zoBaBIrecs B onbiTax 1 1 2 mpoayKThl. VCHBITEIBaIOT paCTBOPUMOCTD MOTYUYEHHBIX POIYKTOB B
CHUpTE U pa30aBICHHOM PacTBOpPE LIEJI0YH MTPU HarpEeBaHUU.

OmnebiT 3. [TonnyueHnue pesurta

YacTh MOIYyYEHHOTO pe30j1a OCTOPOKHO HArpeBaroT B CyXoi MpoOupKe, Aepika NpoOUpPKY TOPH30HTAIBHO.
[Tpu aTOM ymanseTcst n30BITOK BOJIBL, @ CMOJIa IJIaBUTCA. [Ipekpamaror HarpeBaHue, OTMEYaoT
IpoHUCXOAIINe U3MeHEeHUsl. BHOBB HarpeBatoT npooupky. Yto mpoucxoaut ¢ nonumepom? Oxnaaus
POOUPKY, HCIIBITHIBAIOT PACTBOPUMOCTD MTOJYYSHHOTO MPOIYKTa B CHUPTE U IEI0YU IPU HarPEeBaHHH.
3ananue: 3anucarh ypaBHEHHUs BCEX MPOTEKAIOMIMX peakiuil. OObsCHUTH HaOII01aeMbIe SIBICHUSI.

4. Kunetuka IOJIUKOHIEHCAIIUH

Lenb paGoThI: U3YYUTh KMHETHKY TOJIMKOHICHCALIUY TIIUIepUHa U (PTaJIeBOTO aHTUAPHUIA

[Tnan paboThI:

A) IlpoBeneHue skciepUMeHTa

b) [IpoBeaeHne HEOOXOMUMBIX PACUCTOB

B) Odopmrenne u 3anmra oT4era

OO6opynoBaHle M PEAKTHUBBI: IByXropias KpyIIoJoHHas Kojoa, ToBymka /[nna-Crapka, oOpaTHBIHA
XOJIOIMIBHUK, TEPMOMETP, BO3AYyLIHAs OaHs, SJIEKTpHUUecKast IJIUTKa, aJUuMHUHOBas KUCIIOTa,
ATUJICHIJIMKOJb, KCHIION, opTodochopHas KucioTa.

B konOy momemarot 7,3 T aANIIMHOBOMN KUCIIOTHI, 4,8 MJI STUJICHIITUKONS, S0 MIT KCHITONA ¥ KUTSTHILHBIC
kameku. [Ipucoenunsior yepes noBymky Juna-Crapka oOpaTHBII XOJIOAWIBHUK U YEPEe3 €ro BEpXHUI
OTBOJI 3AJIMBAIOT B JIOBYIIIKY PacTBOPHUTENb 0 Kpasi CIMBHOM TpyOku. HaunHaroT HarpeBanue Ha
BO3yIIHOW Oane. Yepe3 15 MUHYT OT Havaja KMIIEHUS] OTMEUAIOT KOJIUYECTBO BOJBI B JIOBYIIKE
(ucnapsercst Boja, IPUCYTCTBOBABIIAs B peakTuBax). HeMHOro oxiaauB cMech, BHOCAT B KOJIOY 2 Karliu
oprodocdopnoii kucaotsl. [Ipogomkator HarpeBanue cMecu. CHCTEMaTHYeCKH MPOU3BOIAT 3aMEPhI
00bEMOB BBIICIISIOIIEHCS BOABI yepe3 S MUHYT. OTCUeT MPOU3BOAAT B TeUeHue 1,5 4acos.



3anuceIBaloT YpPaBHCHUC HpOTeKaIOH_[eﬁ pCaKknu MOJIUMKOHACHCAIIUH. PaccunThIBaroT MakKCUMaIbHO
BO3MOYKHBIF 00BEM BOAHBI, KOTOpBIﬁ MOT OBl BBIACIIMUTHCA ITPU MMOJTHOM IIPOTCKAHUU TTOJIMKOHCHCAIIUH.

PaccuuThiBatoT cTeneHb KOHBEPCUM MOHOMEpPA X JUISl KaXKA0T0 U3MEPEHUSI U CPEIHIOI0 CTETIEHb

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. YkaxkxuTe OCHOBHbBIE METO/IbI MOTYUYEHUSI CHHTETUYECKUX MOJTUMEPOB U MPUBEIUTE HECKOJIBKO TPUMEPOB
2. ChopmynupyiiTe OCHOBHBIE OCOOCHHOCTH PEaKIMil IMOJIMKOHJECHCAIIMK B CPaBHEHHUU C PEAKIUSIMHU
3. llepeuucnure BHABI HMHUIMUPOBAHUS paJAUKaIbHOM monuMepusanuu. Kakoil U3 HHX MIHPOKO
4. Kakue OCHOBHBIE CTaJMH BKIIIOYAET B CE0s MPOIEeCC paguKaaIbHON MOJTUMEPU3AIINH?
5. Or xakux (aKTOpOB 3aBUCUT PEAKIMOHHAS CIOCOOHOCTH MOHOMEpPOB TMIPH  PaIUKaILHOM
6. Kak BnusioT Ha MpoTEeKaHHE paTUKaIbHOW IMOJMMEpPHU3alMU TeMIleparypa, AaBlIeHHWE, KOHLIEHTPAIUH
MOHOMEpa ¥ UHUIIMATOPa, MPUCYTCTBUE KUCIOpOAa U IpuMecei?
7. Uto Takoe KOHCTaHTHI comojuMmepusanuu? Kakue QakTopbl Ompenenstor cocTaB M CTPYKTYPY
COTIOJINMEpa Ha HauaJbHBIX CTAIUSAX PaJAUKAIBHON comoIuMepu3aum?
8. KakoBbI OCHOBHBIE Pa3JIMUMs MEXKIY PAAUKATIbHOW U HOHHOW MOJTUMEpU3ALIUECH?
9. OxapakrepusyiiTe BIUSHUE TEMIIEPATYphl, MOJSPHOCTH PACTBOPUTENSI M €ro COJIbBATUPYIOMICH
CIIOCOOHOCTH Ha MPOTEKAHUE NOHHOUN TOJTMMEPHU3AIINU.
10. Kakue BemiecTBa UCIIONIB3YIOTCS B KAUECTBE KaTaIM3aTOPOB KATHOHHOM ¥ aHMOHHOM MONIMMepu3anuu’?
11. Yro Takoe «xuBynme noaumepb»? OXapakTepu3ynTe UX OCHOBHBIE CBOMCTBA.
12. Kak nomyuatot crepeoperyisipasle nonumepsl? [Ipuseaure npumepsl.
13. B yeM pasHuIla MEXIy TOMOIOJMKOHACHCALMEH, TeTEPONOIUKOHACHCAIIMEN, COMOJIMKOHACHCAINE?
14. Kakue ¢akTopbl ONpeAessioT BEIMYUHY CpEeIHEH MOJIIPHON Macchl MOJMMEpa Npu OOpaTUMOM U
HEOOpaTUMOM XapakTepe MOJTUKOHACHCAIH?\
15. 3aBucHUT 1M CTPYKTypa MOJIUMEPA OT COOTHOILIEHUS UCXOAHBIX PEareéHTOB?
16. KakoBbl OTJIMUUTENIBHBIE YEPThl CTYNEHYATOM, WJIM MUTpPAlMOHHOW mnoiaumepusauuu? I[lpuBenute
17. Kaxue cymiecTByIOT CLIOCOOBI PETYTHPOBAHS MOJICKYIIIPHOM MACCHI TOIMMEPOB TIPH UX CHHTE3E?

Tema 3. Ctpoenue u (pU3NKO-MeXaHUUYECKHe CBOMCTBA MOJTMMEPHBIX TeJl.
(ITK-6)
Jlekuus.

Kondopmannonnas uzomepus U KoHpopMalss MakKpoMOJIEKyabl. BHyTpuUMoieKynspHOoe BpallleHUuE U
ruOKOCTh MakpoMmoJieKyibl. CpenHee pacCTOSHHE MEXKIy KOHIIAMHM IEeNu U paguyc HHEpUUU
MaKpOMOJIEKYJIbI KaK XapaKTepPUCTUKH, YYBCTBUTEIbHbIE K KOH()OPMAIlMOHHOMY COCTOSIHUIO LIETIH.
CB0oOOAHO-COUWJIEHEHHAs! 1eNb KaK WACalM3UpPOBaHHAS MOJENb THOKOH MOJIEKYJIbl. DHEpreTuyecKue
b. Cnenuduka moaumMepHOTo COCTOSTHUS BEIIECTBA.

a) Ilonumepneie Tena. CTpykTypooOpazoBaHue B moiuMepax. AMopdHsie noaumepsl. HaamonekymspHas
opraHuzanust amMOpQHBIX IOJIUMEPOB. YCIOBHUS, HEOOXOOUMBIE Uil KpUCTAIM3alMU. Temmeparypa
KPUCTAJUIM3ALMU U TemIieparypa rmiaBieHus. CTpyKTypa KpHCTAUIMYECKHX MOIMMEpoB. Me3zoMopgHbIe

CpoiictBa amop(hHBIX TOAUMEPOB. Tpu GU3HUECKUX COCTOSHUS. BBICOKOAIACTUYECKOE COCTOSHHE.
TepMonmuHaMuka W MOJICKYJISPHBIM MEXaHW3M BBICOKOTACTHUCCKUX Achopmanmii. HwkHMI mpemen
MOJIIDHBIX MacC, HEOOXOMUMBIX [JIsi TMPOSBIEHUS BBICOKOITACTUYHOCTU. Temmeparypa CTEKJIOBAHMUS.
ITepexon B creknooOpasHoe cocrostHue. OCOOCHHOCTH TOJIMMEPHBIX CTEKOJ. Ympyrue aehopMaiim
Bsiskorekyuee cocrosinne. KpuBbie Teuenuss moaummepoB. 3akoH OctBanpaa — Jle-Buma. 3aBucumMocTb
CBoiicTBa KPUCTAIMYECKUX  IMOIUMEpPOB. TepMOMeXaHMYECKHE KPHUBBIE KPHUCTAUIMYECKHX U
KPUCTAJUTU3YIOMMXCS aMOpP(HBIX MoAuMMepoB. OpHEHTHPOBAHHBIE CTPYKTYphl MHOIMMEpOB. M3oTepmbl
pacTsoKeHUs.  AHU3OTpomHs  MEXaHMYeCKuX  CcBOMCTB. CmocoOwl  opueHTanuu. DopMoBaHUe
0) llomatue o penakcanuu. PenakcalliOHHBIE SIBIEHUS M KHUHETUKA CTPYKTYPHBIX TIEPECTPOCK B
MOJIMMEPHBIX Tenax. MoJenupoBaHUE PENAKCAMOHHBIX IMPOLIECCOB B IMONMMEpax. PemakcanuoHHbIE
SIBIICHUSI B BBICOKODJIACTUYECKOM  COCTOSIHMM  monumepoB. Ilemnss  rucrepesuca.  [lpuHuun
TEMIIEPaTypHO-BPEMEHHOM CYIIEPIO3HUINH. YTpyrue nedopManuy CTEKON M BBIHYKICHHO-3IACTHUECKAS
penakcanysa. MexaHHMUECKOe CTEKJIOBaHME. MeXaHU3M  BBIHYKJICHHO-JIACTHUECKUX  AedopMariuii
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[Tnactudukanus nonumepoB. IIpaBuiia 0ObeMHBIX U MOJAPHBIX J0eld. KOMIO3UIIMOHHBIE MOIMMEpPHBIE
Marepuaibl. ApMUpOBaHHbIE MaTepuaibl. HarmonHeHHbIe TOIMMEpBI.

JlaboparopHbie padoThbI.

HE IIPETyCMOTPEHO

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
. Kak mpoucxoaut nepexon MakpoMOJIeKyJT U3 OAHOU KOH(GOPMAIIMH B IPYTYIO?
. Kakue BenmnunHbI XapaKTepu3yroT pazMepbl MaKpOMOJIEKY?
. Uto Takoe KHHETHYECKAsi K TEPMOIMHAMHUYECKAsi THOKOCTh MTOJIMMEPHOM T1eTn?
. Kak cBszana rubkocTh MakpoMoneKkyn ¢ BennunHoil cermeHta KyHna? Kakue ¢akTopsl OKa3bIBalOT
. B kakux (a30BbIX U arperaTHbIX COCTOSIHUSX MOTYT CYIIIECTBOBATh MOIUMEPHI?
. JlaiiTe KpaTKyIo XapaKTepHCTUKY TpeX (PU3HMUECKUX COCTOSIHUNA aMOP(HBIX TOIUMEPOB.
. Kak uzmensiercs uatepsain Tt - Tc ¢ pocToM MOJNEKYIIpHONW MACChl MOJIMMEpPA U IoyeMy ?

0 I N W bW

. OT Kakux (PakTopoB 3aBHCAT (PU3NUECKHE CBOWCTBA CTEKIOO00PA3HBIX MOJIMMEPOB, OOPA3YIOIUXCS PU
9. KakoB xapakrep nedopmaliiuii moJIMMepoB B BBICOKOIACTUICCKOM COCTOSTHUU?

10. Kak mpoucxoauT Te4eHue noaumepos?

11. KakoBsI yci10BHst 00pa30BaHUS KPUCTALTHYECKUX CTPYKTYP TOTUMEPOB?

12. OxapaxTepusyiiTe OCHOBHBIE CTaJIMU NIPOLECCA KPUCTAIIIN3ALUH TIOJMMEPOB.

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

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

15. Kakue ¢akTopsl BIUSIOT Ha BpeMs peiakcanun?

16. Kakue aneMeHThl UCIIOIB3YIOTCS 111 MOAEIUPOBAHUS PEIAKCAIMOHHBIX CBOICTB IMOJIMMEPOB U MToUeMy?
17. [laiiTe kpaTKyto XapakTepucTuky Mozaeneit Makcseria u KensBuna - doiirra.

18. B uem 3axiitogaeTcst penakCcaluoOHHBINA XapakTep JedopMaluii MoJIMMEPOB B BHICOKOIIACTHYECKOM COCTO

Tema 4. Ilpupoaa u cBoiictBa pacTeopos noaumepos (ITK-6)
Jlexknus.
TepmonrHaMuuecKuil KpuTepuil pactBopuMocTu. da3oBeie [UarpaMmbl CUCTEM IMTOJIMMED - PACTBOPUTEID.
Kputnueckue temmneparypbl pacTBopeHus. SIBieHust paccianBaHus. HeorpaHndeHHOE M OrpaHUYEHHOE
HaOyxanue. CteneHb W ckopocTh HaOyxaHus. KouTpakims. OCOOEHHOCTH TEPMOJMHAMUYECKOTO
MIOBEJICHUSI MAaKpOMOJIEKY] B pacTBope. IIpHyMHBI OTKIIOHEHHS OT MACAIBHOCTH. YPAaBHEHUE COCTOSHHS
MakpoMOJIEKyll B pacTBope. OcMOMETpUsS KaK METOZ OIPENEICHHs] CPEAHEUYMCIOBBIX MOJSPHBIX Macc.
VYpaBuenune Ban-nep-Baansca. Bupuanbubeie ko3 duumeHTsr. 3aBUCHMOCTh PaCTBOPUMOCTH OT MOJIIPHOM
Maccel. OnpezneneHue MOJIIPHOW Macchl U paguyca MHEPLUU MOJIEKYJ M3 JAaHHBIX [0 PAacCESHUIO CBETA.
I'mpponuHaMuyeckue CBOMCTBA MaKpPOMOJIEKYN B PaCTBOpPax. BsA3KOCTh pacTBOPOB MOJIMMEPOB. YpaBHEHUE
Ilyaseina. OTHOCUTENbHASA, IPUBEACHHAs U XapaKTepucTuieckas BA3KocTh pacTtBopoB BMC. YpaBHeHus
b. Ilepexon oT pa30aBlIeHHBIX pPAaCcTBOPOB MAaKpPOMOJEKYJI K KOHIIEHTPUPOBAaHHBIM. Accouuanust u
CTpYKTypooOpa3oBaHue. JKHIKOKPUCTAJUIMYECKOE COCTOSHUE MKECTKOLEMHBIX monuMepoB. CTpykTypa
KOHLIEHTPUPOBAHHBIX pPACTBOPOB M resed. OCOOEHHOCTH TEUeHHs KOHLIEHTPUPOBAHHBIX pacTBOPOB.
Mexannueckue  CcBOMCTBa  rejed.  XEMOMEXaHMYECKHME  CBOMCTBA  TeJIE  MOJMAJIEKTPOJIUTOB.
TepmooOparumbie U TepMoHeoOpaTuMbie cTyqHU. CuHepe3uc. Pa3HOBUIHOCTH KOJUTOMIHBIX JAUCTICPCHHA H
B. Honmsupyrommecss MakpoMoJIeKyibl (TonudnekTpoiauTsl). Kiaccudukanus. Xumudeckune U
(GU3UKO-XUMUYECKHE OCOOEHHOCTU TOBEAEHUS MX MouieKyl. KonuyecTBeHHbIE XapaKTEpPUCTUKU CHIIbI
MOJIMKUCIIOT W TIOJIMOCHOBAHMM. DJIEKTpOocTaThyeckas 3Heprus. PacmpeneneHue MOHHOW aTtMocdepsl.
Crnenuduueckoe CBA3bIBAHHE IMPOTUBOMOHOB. AMQOTEpHBIE MOIMANEKTPOIUTHL. M3037mekTpuyeckas u
W30MOHHAsI TOYKH. 3aBUCHUMOCTH CBOWCTB pacTBOpoB mnonmamdonutoB oT pH cpeasl. MonooOMmeHHBIC

JlaGopaTopHbie padoThbI.
1. Onpenenenne XapakTepUCTHUECKON BI3KOCTH PAacTBOPA MOJIMMEPA U €r0 MOJIEKYJIIPHON MAaCCHl.
[lenb paboThI: ONpEAeuTh XapaKTePUCTUUECKYIO BI3KOCTh MOJIMMEPA U €r0 MOJIEKYIISIPHYIO Maccy
[Tnan paGoThI:
A) O6yuenue paboTe ¢ BACKO3UMETPOM
b) IIpoBenenue sxcriepuMeHTa
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B) O6paboTka pe3yasraToB
I') Odpopmienue u 3amura oTyeTa
Ob6opynoBanue u peakTUBbl: BHUCcko3uMeTp OcTBanbaa-IInHkeBUYa, MEpHBIE MUTIETKH, CTEKIISTHHBIA OOKC,
AHAIUTUYECKUE BECHI, MEKTPUUECKas IUINTKA, PE3UHOBAs Ipyllla, CEKYHIOMEP, MOJIUCTUPOIL, TOIYOJI.
JUist BBITTOJTHEHUST pa0OThI UCTIONB3yeTcsl BUCKo3uMeTp OctBanbaa-IlnHkeBuya.
OnbiT 1. Onpegenenne KOHIEHTPAIMK CTAPTOBOTO PAaCTBOPA MO METO/Y CyXOI'o OCTaTKa.
T'oToBar pactBOp nmonumepa craproBoit koHeHTpanuu Cl, pactBopss 0,3 - 0,4 r nonuctupona B 30 M
ToJTyoJs1a. PacTBOp HE TOJKEH COAEPKaTh B3BELIEHHBIX YacCTHII, KOTOPBIE MOTYT 3aCOPUTH Kanmuyuisap. Jlis
UX yHaJeHHUs pacTBOp (PUIBTPYIOT uepe3 CKiIaa4yarslii GuibTp B KosOy eMkocThio 50 - 100 mi ¢
NOZOTHaHHOU NpoOKoii. KOHIIEHTpalnio MOIy4eHHOTO PacTBOpa OMPEACIISIOT [0 METOY «CyXOTro
octarkay. [[yist aToro 2 Mi1 pacTBopa MEpHOM IMUMIETKON MEPEHOCAT B IIPEIBAPUTEIBLHO B3BELIEHHBIN Ha
aHAJTUTMYECKUX BECaX CTEKIISIHHBIM OIOKC, a 3aTeM OCTOPOXKHO HAarpeBaroT MOCIEIHUI Ha cllabo HarpeTon
IVIUTKE (TI0A TATOM!) 10 MOYTH MOJHOTO UCTIAPEHUS PACTBOPUTEIIS, HE IOIyCKasl CHUJIBHOIO HarpeBa cyXxoro
ocTaTKa. ITO MPUBOIUT K TEPMOJCCTPYKIIMU OJIMMEPa U CBA3aHHBIM C HEW olIMOKaM orpeseneHus. 3aTeM
OmnpiT 2. Onpenenenue BI3KOCTH CTapTOBOTO pacTBOpa.
Bucko3zumeTp TIIaTeIbHO IPOMBIBAIOT OPraHUUYECKUM PAaCTBOPUTENIEM (IMOKCAH, alleTOH) U CyIIaT 3pupom
LIMPOKOE KOJIEHO BUCKO3UMeTpa. C MOMOIIBIO IPYIIN PACTBOPUTENb BCACHIBAIOT B HUKHUW IAPUK
puOopa BhIIIE BEpXHEH METKH (ITPUMEPHO Ha MOJIOBUHY 00beMa BEpXHETO mapuka). Mcronbs3ys
CEKyHJIOMEp, M3MEPSAIOT BPEMs UCTEUEHHs pAaCTBOPUTEIIS OT BEpXHEW MeTKHU A0 HIbkHel. Heobxoaumo
MOJIYYUTh HE MEHEE 3-X CXOMAUIUXCA PE3yabTaToB. V3 MOMyUEHHBIX PE3yJbTaTOB BBIYUCIISIOT CPEIHEE
BpeMs ucteueHust pactBoputend (t0) B cexyHnax. BuckozuMerp U3BIEKalOT U3 TEPMOCTATA, BHIIIMBAIOT
pPacTBOPUTEIb U BBICYIINBAIOT. MI3MepeHue BpEMEHN UCTEUEHHS CTApPTOBOTO pacTBOPa MPOU3BOIAT
aHAJIOTMYHO, TTOMENIasi B BUCKO3UMETP TaKoH ke 00beM 3TOro pacTBopa. PaccuuThIBalOT OTHOCUTEIHHYIO
hota = h/h0 = t/t0,
rae t u t0 - BpeMeHa UCTEUYEHUsI COOTBETCTBEHHO PACTBOPA U YHCTOTO PACTBOPUTEIIS.
Jlanee pacCUMTBIBAIOT YAEIBHYIO BA3KOCTb:
hyn =(h - h0)/h0.
Y IPUBEACHHYIO BA3KOCTD:
hnp.= hyn/C,
MMEIOIIYI0 pa3MepPHOCTh, 00PaTHYIO pa3MEPHOCTH KOHIIEHTPAIMHN pacTBopa, T.e. /L.
Omnsit 3. OnpeneneHne XxapakTepUCTUYECKON BA3KOCTH pacTBOpa MOJIUMEPA U .
Jlnig omnpeneneHus XapaKTepUCTHUECKOH BI3KOCTH CTapTOBOIO pacTBOpa MojiuMepa HeoOX0IuMO
OTIPE/IETTUTH MPUBEACHHYIO BA3KOCTh JJI PACTBOPOB HECKOJIBKUX KOHIIEHTpalui (He MeHee 4-X). OTu
PacTBOPHI TOTOBST M3 CTAPTOBOTO CJICAYIONTUM 00pa3oM. B cyxoif BUCKOZUMETP MOMEIIAIOT 6 MIT
CTapTOBOI'O PacTBOpPa, 2 MJI TOIYOJIa U IEPEMEIIMBAIOT UX, IPOCACHIBAs BO3yX YEPE3 BUCKO3UMETP
rpyueit. MI3mepsitoT cpenHee BpeMsi HICTEUEHUS 3TOTO pacTBOpa depes Kanmuiuisp (t2), pacCUUTHIBAIOT €ro
Tpetnii 1 4eTBEPTHI paCTBOPHI TOTOBAT, CMENIMBASI B BUCKO3UMETPE 5 MJI CTAPTOBOTO pacTBOpa U 3 mMil
TOJTyoJ1a, 4 MJT CTapTOBOTO pacTBOpa U 4 Mil TOIyosa, COOTBETCTBEHHO. Takke H3MEpSItOT CpeaHee
BpEMsI HCTEUEHUS ITUX PACTBOPOB UEPE3 KAWLISAP, PACCUUTHIBAIOT UX KOHUEHTPALUIO U BA3KOCTHBIE
Pesynbrarel n3MepeHuii CBOAAT B TAOIHUILY
XapakTepruCTUUECKYIO BSI3KOCTh pACTBOpA MOJIMMEPA MOXKHO ONPEAETUTh rpaduuecKu, UCX0Is U3 TOTO,
Jlnst 3TOr0 Ha MIIITUMETPOBOM Oymare ctpoutcs rpaduk hyn/C = f(C) u skcrpanonupyercs 10
nepecedenus ¢ ocbto opauHar (C = 0). OTcekaeMblil OTPE30K ATOM OCH MpeaCTaBIseT cO00M BETUUUHY |,
HaitnenHoe 3HaueHHE XapaKTEPUCTUUECKON BA3KOCTH UCIIOIB3YETCS I pacyeTa CpeHEer MOJIEKYISPHOM
Macchl IToJuMepa 1o ypaBHeHHuto Mapka - Kyna - XayBuHka:
, rne K - koHcTaHTa, 3aBucAIIas OT IPUPOABl MOIMMEPA, PACTBOPUTEIIS, TEMIIEPATYPBI; - KOHCTAHTA,
CBsi3aHHAsA ¢ KOH(opMarein Mmakpomosnekya. Bennunnsl K 1 a ams monuctupomna npu pasHbix
3ananue. /{aTh onpeneneHne XxapakTepUuCTUIeCKOn BA3KocTU. Kak 3aBUCHT BA3KOCTH pacTBOPOB OT
2. OueHka NoJUIUCIIEPCHOCTH MaKPOMOJIEKYJ OJIMMEPa BUCKO3UMETPUYECKUM METOOM
Lenb paGoThI: OLIEHUTH MOTUANUCIIEPCHOCTH MOJIMMEPA BUCKOZUMETPUUECKIM METOIOM
[Tnan paGoThI:
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A) IlpoBeneHue skciepUMeHTa
b) O6paboTka pe3ynbraToB
B) Odopmrenne u 3anmra oT4era
O6opynoBanue u peakTuBbl: BUCKo3uMeTp OcTBanbaa-IlnakeBryua, MEpHBIC MUIIETKHU, CTEKIISTHHBIN OOKC,

aHAJIUTUYECKUE BEChI, AEKTPUYECKas IUINTKA, pe3NHOBas Ipyllla, CEKYHIOMEp, MOJUCTUPOI, TOTY04,
3TaHO.

Jl1st BBITIOJTHEHUST pa0bOThI UCTIONB3yeTcsl BUuckozumeTp OctBanbaa-IlnakeBuya..

B kadecTBe XOpOIIET0 PacCTBOPUTENS HCIIOIB3YIOT TOIYOJ, TUNIOXHM PACTBOPUTEIIEM CIIY)KUT CMECh
TOJTyOJIa C TaHOJIOM, cofiepskaias 25 % (00.) aTaHona.

OnbiT 1. Onpegenenue cTapToBOM KOHUEHTPALIMU PACTBOPOB.

ITo meromy cyxoro ocrarka OnpeAessioT KOHIIEHTPAILUIO CTapTOBOrO pacTBOpoB B r//{m. st aToro

MEpPHOM MUMETKON MePEeHOCAT 2 MJI pacTBOpPA B CTEKJISIHHBIM OIOKC, B3BEILICHHBIN HA aHAJTUTUYECKUX BECax.
Brokc ocTopokHO HarpeBaroT Ha TuMTKe. Korjaa pacTBOpUTENh MOYTH MOJHOCTBIO UCIIAPUTCS, OOKC
IIEPEHOCAT B BO3YIIHBII TEPMOCTAT U TOBOJAT 10 MOCTOSHHOIO Beca. ONpenemnsaoT Maccy CyXoro ocrarka
U TI0 HEMY KOHIIEHTPALMIO UCXOAHOIO pacTBOPA.

OmnpiT 2. Onpenenenre BI3KOCTH pacTBOpa MOJUCTUPOIIA B TOTYOJIE.

MepHOl THUNETKOW BHOCST B pe3epByap 8 mul Tonyosa. [Ipu momoliu rpyiim BCacblBatOT PacTBOPUTEND 10

CepeNMHBI BEPXHETO IIapUKa BUCKO3UMETPA U U3MEPSIIOT BPEMSI UCTEUYECHHSI pACTBOPUTEIS OT BEPXHEU
METKH JI0 HWKHEHN IIPU MOMOIIM CeKyHomepa. [IoBTOpAIOT n3MepeHus A0 MOIyYEHUS TPEX CXOMAIINXCS
pe3ynbTaToB. Beraucasator cpennee 3HaueHue. [10BTOpAIOT nponeaypy, UCNOb3ysl CTapTOBBIN pacTBOP
MTOJINCTUPOJIA B TOJIyOJI€. PaCCUMTHIBAIOT OTHOCUTENBHYIO, YIAEIbHYIO U IPUBEACHHYIO BI3KOCTh PACTBOPA.
3. OnpenesieHUE MOJIEKYJIAPHONW MACChI MOJUMEpA.

T'otoBar pactBops! KoHUEeHTpauuil C2, C3 n C4, 115 yero B BUCKO3UMETPE CMEIINBAIOT 6 MJI CTapTOBOTO
pacTBopa MOJIUCTUPOIIA B TOIYOJIE U 2 MJI TOJyosta, S Mit 1 3 Mit; 4 Ml ¥ 4 MJT COOTBETCTBEHHO.
IlepememnBaroT, mpocackiBasi BO3yX 4€pe3 BUCKO3ZUMETP IpyILIEH, U U3MEPSIOT BA3KOCTh MOIYUYEHHBIX
pacTBOpOB. PaccUMTHIBAIOT X XapaKTEPUCTUKU. Pe3ynbpTraThl U3MEPEHHIA 3aHOCAT B TAOIUILY.

Omnpit 4. OnpenieneHne BA3KOCTH PacTBOPA MOJUCTUPOIIA B CMECH TOIYOJIa U 3TaHOJIa U MOJIEKYJIIpPHOM
Macchl [OJIUMEPA.

OmnpenensitoT BA3KOCTh PAcTBOpA MOJUCTUPOIIA B TUIOXOM pacTBopuTene. [y pa30aBieHuss UCHOIb3YIOT
CMECH TOJTyoJIa 1 dTaHoJa. MeToArKa dKCIIepUMeHTa U (hopMa 3alTuCH  PE3yJIbTaTOB TaKas XkKe, Kak B ILIL 2 U
3.

CrposT rpaduky 3aBUCUMOCTH MPUBEICHHON BA3KOCTH OT KOHIEHTPALUU AJI PACTBOPOB MOJIUCTHPOIIA B
XOPOIIIEM U IIJIOXOM PACTBOPUTENSX. DKCTPANOJALMEHN OJYYEHHBIX 3aBUCUMOCTEHN K HYJIEBOU
KOHLICHTPAIIUX HAXOJAT 3HAUCHUE XapaKTepUCTUUECKUX Bsi3kocTell. [1o ypaBHeHuto Mapka -

Kyna - XayBuHKa pacCUMTHIBAIOT MOJIEKYJISIPHBIE MACChI MOJIUCTUPOJIA U COOTBETCTBEHHO B XOPOILIEM U
IUIOXOM pacTBopuTensax. s pacyeTa UCIONb3YIOT KOHCTaHThI K 1 a, mpuBeeHHbIe B TabnuIe 3.
PaccuuThiBaoT OTHOIIEHUE MOJIEKYJISIPHBIX MACC MOJIUCTUPOJIA B XOPOILIEM U IJIOXOM PACTBOPUTEIISX .

Tabmuma 3. KorcranTe K 1 a B ypaBHeHHH 17151 BBIYUCICHUS MOJICKYISIPHOM MacChI IO
XapaKTEPUCTUYECKOHN BA3KOCTH.

Cucrema nonumep - pactsoputenb Kx10-4 a T, 0C
ITonucTtupon - ronyon 1,18 0,72 25
[TonucTtupon - ronyon (75%) + sranon (25%) 10,8 0,50 25

3ananue. OOBSCHUTH BIMSHUE KAYECTBA PACTBOPUTEINS HA BA3KOCTh pacTBOpA MOTUMEPA U HA

3. Onpezenenne U303JEeKTPUIECKON TOUKH TTonaMdouTa
Lenp pabotsl: OnpeaeauTs H303IEKTPUIECKYIO TOUKY MmoauaMdonnTa
[Tnan paGoThI:

A) IlpoBeneHue skciepUMeHTa
b) O6paboTka pe3ynbraToB
B) Odopmrenne u 3anmra oT4era



OO6opynoBaHHe U pPeaKTHUBBI: TUIOCKOJOHHAS KoiOa Ha 100 M1, XuMUdeckre cTakaHbl Ha S0 MII, MEpHBIA
LWINHAP, CTEKIISIHHBIEC MTAJIOYKH, OIOPETKH, BOJSTHOM TEPMOCTAT, BOAsIHAas OaHs, TEPMOMETP, BUCKO3UMETD,
pe3uHoBas TpylIa, ceKyHnaomep, xkenarut, 0,03 u pactBop HCI, 0,02 1 pactBop NaOH, yHuBepcanbHas
UMHAMKaTopHas Oymara, Bucko3umerp OctBanpaa-lIlnHkeBuya.

JUist BBITTOJTHEHUST pabOThI UCTIONB3yeTcst BUCKo3uMeTp OctBanbaa-IlnHkeBuya.

T'oroBsaT 100 mut 1%-HOro pacTBopa xenaTvHa B BOJE, paCTBOPSIS €ro IPU HAaTPEBAaHUM 110 TEMIIEPATypPhl
He Bhite 40°C Ha BOIsIHOM OaHe M MOCTOSTHHO nepeMennBasi. Onpeaenstor pH momyueHHOTO pacTBopa.

YacTe npuroroBieHHoro pactBopa (30 Mi1) 3aTMBalOT B BUCKO3UMETP, BUCKO3UMETP TIOMEIIAIOT B BOASHOM
TEpPMOCTAT U ONPEIEIAIOT BpeMsl ucTeueHus pactBopa npu 40°C, mpoBozig 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 MOPIMIO PACTBOPA U U3MEPSIIOT BA3KOCTh pacTtBopa npu pH 6,0; 7,0; 8,0; 9,0,
perymupyst pH nmo6asnenuem 0,02 H pactBopa NaOH.

Bucko3umMeTp MpoOMBIBAIOT TOpsTYeii BOIOW U OMIPEIEIISIOT BPEMST HCTEUEHUS YUCTOTO PACTBOPUTEIS
(muctrnmupoBanHOU Boabl) ipu 40°C.

®dopma 3armucH pe3yabTaToB:

Bpems ucreuenus pactsopurens t0 =

O6bem nobasneHHoM kucoTel Wi pH Bpems ncredenus pacrsopa t, hota hyn
IIEJI0YH, MJI C

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

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

Llens paboTHI: ONIPEAETUTh H30MOHHYIO TOUKY MOTHaM(OInTa

[Tnan paGoThI:

A) IlpoBenenue sKcriepuMeHTa

b) O6paboTka pe3yasraToB

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 10 20 MJT IUCTHJUIMPOBAHHOM BOABI JJOOABISAIOT HEOOXOAMMOE

koiruecTBo 0,01 H pactBopa HCl unu 0,02 1 pactBopa NaOH, utoObI momy4yuTh 3aaHHble 3HaueHus: pH

mpu 40° C. 3aTeM B NIPUTOTOBIICHHBIE PACTBOPBI BHOCAT TaKOE KOJTMYECTBO JKETIaTHHA, 9YTOOBI MOIYyYUITUCH

1%-nb1e pacTBOpbI. Kenatun pactBopstoT npu 40°C u nepememnBannu. BHoBb u3mepstor pH pacTBopoB.

Crpost rpaduk 3aBUCUMOCTH OT . HaxoasuT M30MOHHYIO TOUKY >KEIaTHHA.

3ananue: o0ObSICHUTD, OT YeTO 3aBUCUT U30MOHHAS TOYKA MOIMaM(OIUTa U KaK €€ MOKHO OLIEHUTD.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.

KaxkoB xapakTep pacTBOPOB MOJIUMEPOB?

[To kakomy kputeputo pactBopsl BMC pa3nenstoT Ha paz0aBlieHHbIE U KOHLIEHTPUPOBaHHbIE?

OxapakTepusyiTe MepBYyI0 CTAUIO IPOlecca PACTBOPEHUS - HaOyXaHHe.

Kaxue pacTBOpbI Ha3bIBAIOT aTEPMUUECKUMHU, PETYISPHBIMU?

UYro npencrasnset coboii napamerp diopu - Xarruuca?

Kaxoe ypaBHEHHNE XapaKTepu3yeT OCMOTUYECKOE AABJIEHUE PAaCTBOPOB IOJIUMEPOB?

JlaiiTe KpaTKkoe OMMCaHUE OCMOMETPHYECKOTO METO/Ia ONpeaeTIeHUs] MOJIeKYIsipHON Macchl BMC.

[lepeuncnure ciocoObl BEIpaXKEHUs! BA3KOCTH PaCTBOPOB.

NN R DD

9. OnumuTe BUCKO3UMETPUUYECKUN METOJ ONPEICTICHHS MOJIEKYJISIPHON MACChI MIOJTUMEPOB.

10. IToueMy KOHLIEHTPUPOBAHHBIE PACTBOPHI MIOJIMMEPOB UMEIOT OUEHB BBICOKYIO BSI3KOCThH?

11. CpaBHHUTE CBOMCTBA TEPMOOOPATUMBIX i TEPMOHEOOPATHUMBIX CTYITHEH.

12. Yro takoe mnactuduxanusn? Kak snuser BBenenue miactuduxaropoB Ha TC u TT nonumepos?

15
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13. JlaiiTe KpaTKyro XapaKTepUCTHKY MEKIauyeyHO! 1 BHYTPUIIAYCYHOH MIacTU()UKAIIIH.
14. Yto mOHUMAIOT MO BHYTPEHHEH I1acTu(HUKaIuen moJIuMepoB?
15. Kakne noaumepsl Ha3bIBatOTCS MOIUAIEKTPOIUTAMU?
16. IloueMy HONMMAIEKTPOJIHTHI SIBIAIOTCS Oosee Caa0bIMU IEKTPOIIUTAMH, YEM UX HU3KOMOJIEKYJISIPHBIE
aHajoru?
17. Kakum 06pazom CBOMCTBA PacTBOPOB MOIUaM(POIUTOB 3aBUCIT OT pH cpeani?
18. Kak monusnekTpoauTHoe HabyXaHHe BIMAET Ha BA3KOCTh PACTBOPOB MOIUDIICKTPOIUTOB?
19. Yto Takoe MmemOpanHOE paBHOBecHE?

20. Kakue nonumepsl OTHOCATCS K nonuam@onuram?
21. JlaliTe XapaKTepUCTUKY M303JICKTPUUYECKON U M30MOHHOM TOYEK.
22. Kakumu cBoiicTBaMu 00J1a/1a10T MOJIUAIEKTPOIUTHBIE COJIEBBIE KOMIUIEKCHI?

Tema 5. Xumuueckue npespamenusi moaumepos. (IIK-6)

Jlexknus.
Oco0eHHOCTH XMMHYECKHUX MPEBPAICHU MOTMMEpOB. BiusHue TOKAIBHOTO OKPYXEeHHsI, KOH(pHUTypaluy,
KOHQOpMAlMM MaKpOMOJIEKYI W HAJMOJICKYISPHOW CTPYKTypbl mMoNuMepa; KOoH(OpMalMOHHBIE U
anekTpocTarndeckue 3¢dexTrl. Micnonap3oBaHue XUMHUYECKUX PEAKIIMA MAaKPOMOJIEKYIT Ul XUMHUYECKOTO U
CTPYKTYPHO-XUMHYECKOTO MOIU(DUIIMPOBAHUS MTOTUMEPHBIX MAaTEPUATIOB U U3JICITHN.
A. XuMmuueckue peakluM, HEe MPUBOIALIME K M3MEHEHHUIO CTENEHU NOJUMEpPU3ALMM MaKpOMOJIEKYIL.
[TonmuMepaHanornyHble TPEBPAICHHS B BHYTPUMOJICKYISIpHBIE MpeBpaiieHus. OcoOeHHOCTH peaKkInOHHON
COCOOHOCTH  (PYHKIMOHANBHBIX TPyHIl  MakpoMOJIeKyd. AHXuMmepHoe cozelicTBue. Ilpumepsr
WCIIOJIb30BaHUsl MOJIMMEPAHATIOTUYHBIX MPEBPALICHUI U BHYTPUMOJICKYISPHBIX PEAKIUN IS MOTYyUYEHUs
HOBBIX MOJIUMEPOB. MakpOMOJIEKyIspHbIE KATalU3aTOpbl XUMHUYECKUX peakiui. OCHOBHBIC MPUHIUIIBI
NeicTBUS EepPMEHTOB.
b. Xumuueckue peakiuu, MpuUBOASsIINE K N3MEHEHUIO CTENEHH MOJIMMEPHU3aUU MaKPOMOJIEKYT.
a) Peakiuu, npuBOJSIIME K YBEJIWYEHHUIO CTeNeHW mnojuMepusanuu. ClHiMBaHHUE MOJIUMEPHBIX LEnen 3a
cueT GYHKIIMOHATBHBIX TPYII WU JBOWHBIX CBS3eH MaKpOMOJIEKy. Vcmonbp30BaHre CIIMBAIOIINX areHTOB.
Bynkanuzanus kayuykoB. OTBepkA€HHUE AMOKCUIHBIX cMOJI. OKHCIUTENBHOE CIIMBAHUE TIOJTMAMMJIOB.
0) Peaxium, uaymue ¢ yMEHBIIEHHEM CTENEHU MOJMMepH3aluu. PaciienieHie noauMepHbIX Lened Mmos
BIUSHUEM XUMHUYECKMX M (u3mdyeckux BozaeicTBuid. Jlectpykums. CTeneHb OeCTPYKIMU. MexaHU3M
LEMMHOW W choydaHoW aecTpykmuu. [lemomumepusarus. TepmookuciutenbHas, (OTOXHMHUYECKAs |
MEXaHOXUMUYECKas AeCTPYKIUS; AECTPYKIUS MO IeHCTBUEM PaJUOAKTUBHOTO O0IyUEHHS.
Jlerpajanus MoOJIMMEPOB B YCIOBUAX SKCIUTyaTauuud U nepepaborku. CTapeHue moiuMepoB. MexaHusm
paspyuieHust noinumepos. JlonroBedHocTs. [IpuHIMIBI cTa0MIM3aMK MOJIMMEPOB B LENSIX UX 3aIIUTHI OT
crapenus. [IpotuBocTapurenn 1 aHTHOKCUIAHTBI. CHHEPTU3M B IEHCTBUU aHTUOKCUIAHTOB (PEHOIBHOTO U
aMUHHOTO THIOB U aHTHOKCHUJAHTOB ITPEBEHTUBHOTO JIEHCTBUS.

JlaGopaTopHbie padoThbI.
1. Tepmuueckas fenoauMepu3anys MoJIuCTUpoIa
[{enb pabOTHI: MPOBECTH TEPMUUYECKYIO ACTIONUMEPU3ALIMIO MTOTUCTUPOIIA U ONPENIETUTh BBIXO] POIYKTA.
[Tnan paGoThI:
A) COop yCTaHOBKH /IS JEMOIMMEpPH3AITIH.
b) IIpoBenenue sxcriepuMeHTa
B) O6pabotka pe3ynbraToB
I') Odbopmrenne u 3ammTa oT4eTa
ObopynoBaHue U peakTuBbl: Koj0a Bropiia, BOASHOM X0NONWIBHUK, BO3IYIIHAs OaHs, AJIEKTpUUECKas
IUTUTKA, TEPMOMETP, AJJIOHXK, KOJIOa-IIPUEMHUK, Ae(pIerMaTop, KUISTUIbHbIE KaMEUIKH, OJTUCTUPO,
MECOK, XJIOPUA KaJbLUs, THIPOXUHOH.
CoOuparot mpudop Mo PUCYHKY.



20 r monuMepa U3MeNBIaloT, CMEIIUBAIOT C PAaBHBIM KOJIMYECTBOM CYXOT'O I€CKa U MTOMEIIAIOT B KOJIOY.
Harpesarot Ha Bo3aymiHo# 6ane. OOpa3yromnuiicss KOHACHCAT COOMPAIOT B MPUEMHUK (TIepBBIE 3 - 5 M
KOHJIeHcaTa BbIOpachIBatoT). K momyyeHHOMY ChIpoMy MOHOMEPY JOOaBIISIOT HECKOJIBKO TPaHy XJI0puaa
Kajblus a7 o6e3BokuBanus. Yepe3 10 MUHYT OTGMIBTPOBBIBAIOT M TOMEIIAIOT B KOJIOY €
neduermaropom. Jlo06aBnsroT KumsTiibHbIe Kamemky U 0,2 - 0,3 T THAPOXUHOHA, KOTOPBIHA SIBISETCS
UHruOoUTOpOoM nomuMepuzanuu. CoeaUHAIOT KOOy C XOJOAMIBLHUKOM U IEPETOHSIOT MOHOMED TIpU
temneparype okoio 1000C, cobupas 0CHOBHYIO ()paKIIMIO B CyXOH MpeaBapUTEIHbHO B3BEIICHHBIH
npueMHHUK. HarpeBanue mpekpamiaroT, KOTaa OCTaTOK MOJUCTHPOIIA TIPEBPATHTCS B TYCTYIO YEPHYIO
KHUJIKOCTb.

3aganue: 3anucarb ypaBHEHUE ITpoTeKaronieil peakuuu. OnpenennTs BBIXOA METUIIMETakpuiiaTa B %.

2. CuHTE3 U CBOMCTBA MOJIMMETAKPUIOBON KUCIOTHI

[lenb: cuHTE3UPOBATH MOJUMETAKPHIIOBYIO KHCIIOTY M U3YUUTh €€ XMMUUYECKHE CBOICTBA.

[Tnan paboThI:

A) V3yyeHne XUMHYECKUX CBOMCTB MOJUMETAKPHIOBON KUCIIOTHI

b) Odopmnenune u 3ammuTa oT4eTa

O6opynoBaHie U peaKTUBBI: MPOOUPKH, BOJIsIHAS OaHsl, IEKTpUYecKas IUINTKA, CTEKIISIHHAS TajI0vKa,
10%-ns1ii pactBop HC1, ynuBepcanbHas unaukatopHas Oymara, 10%-ub1ii pactBop NaOH, 30%-Hbiii
pactBop H202, nepcynbdar xanus.

Omnpit 1. [Tonumepusanust METAKPUIOBON KUCIIOTHI.

MeTakpuiioBYI0 KHCJIOTY HAIMBAIOT B 2 MPOOHpPKH 10 2 Mil. B mepByto 100aBISIOT paBHBIN 00beM
30%-Hor0 pacTBOpa MEepeKucu BoAopoa, BO BTOpyIo - 3 mu Boabl u 0,1 r nepcynbdara kanus. [Ipobupku
MOMEIIAr0T Ha BosiHyto OaHto (80-90° C). HabGmromaroT 3a M3BMEHEHUSMHU, TPOUCXOISIIIMMH B TIPOOUPKAX.
Uepes 20-30 MUH. BBIHUMAIOT MPOOUPKH U3 BOISHON OaHU M OXJIAXKIATOT.

Omnpit 2. O6pa3oBaHue COIH MOJIUMETAKPUIOBON KUCIOTHI.

K momyueHHBIM 00pa3iiaM MOJTUMETAKPUIIOBOM KHCIOTHI T0OABIISIOT PACTBOP IIEJIIOUM U HArPEBarOT
npobupku. OTMeyaroT nmpoucxoasure naMeHenus. K oopazoBaBmmmcst pactBopam 100aBISIOT pPacTBOP
HCL

3aaHue: 3anucaTh YpaBHEHHsI BCEX MPOTEKAIOMIUX peaKiuii, 00bsICHUTH HaOMI0AaeMbIE SIBICHUS.

3. XuMuuecKkue IpeBpalieHus LeUI0I03bl

Ilenb pabOThI: U3yYUTh XUMHUYECKHE PEaKLUU, XapaKTepHBIE IS LEITIOI03bI.

[Tnan paGoThI:

A) IlpoBenenue sKcriepuMeHTa

b) Odopmnenne u 3ammuTa oT4eTa

OO06opynoBaHre M PEaKTHBBI: MPOOUPKH, cTakaHbl Ha 50 u 250 M1, BomsiHast OaHs, AJIEKTpUUYECKas TUTUTKA,
CTEKJISIHHBIE TUTACTHHKH, (hapdhopoBas yamika, BopoHka broxHepa, huiasrpoBanbHas Oymara, BaTa, KOHIIL.
pactBop NaOH, 10%-nb1i1 pactBop HC1, 70%-ns1it pactBop H2SO45, pa36. pacTtBop aMmMuaka, pacTBop
Jlrorons, peaxtuB denunra, peaktus llIBeiinepa, cnupt, uaTHIOBHIH 3¢UP6,98% pactBop H2S047.
OmnriT 1. B3anMonenicTBHE HETION03EI CO MISIOYEIO.

Bripesator u3 punsTpoBanbHOM Oymaru 1Be mosnocku mupuHoi 1,5 cM u jymmnoii 10 cm. OgHy nonocky
OITyCKaIOT B IPOOUPKY C BOJIOM, APYTYIO - B TPOOUPKY C KOHLIEHTPHUPOBAHHBIM PACTBOPOM THMIPOKCHIA
HATPUS U OCTABIISIOT HA 5 MUHYT. ByMa)KHYIO MOJOCKY U3 IPOOUPKH C BOJIOW BHIHUMAIOT, OT)KHMAIOT B
¢upTpoBansHON Oymare. [Tonocky U3 mpoOMpPKH €O HIENOYbIO IPOMBIBAIOT B BOJIE, pa30aBIeHHOM
pacTBOpE COJSIHOM KUCJIOTHI U CHOBA B BoJie. J{ar0T moJI0CKaM NPOCOXHYTh.

[{enrono3a 4aCTUYHO MOMIOIIAET IIEJI0Yb U3 KOHLEHTPUPOBAHHOIO PAacTBOPA, IIPU 3TOM €€ BOJIOKHA
YTONIIAIOTCS U YKopauuBaroTces. [TomoOHas oOpaboTka xmom4aroOyMaxxHOW TKaHU Ha3bIBACTCS
MepCepHU3aLuei.

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

Omnpit 2. [IpeBpaliieHre HEUII0I03bl B aMUIOU,.



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.

18
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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.

JlaGopaTopHbie padoThbI.
HE TPEAYCMOTPEHO
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. IIpuBenuTe NpUMepsl OJHOArPETaTHBIX U AByXarperaTHbIX HEOPraHUYECKUX IOJIMMEPOB.
2. Kakue monmumepsl Ha3bIBAlOT OpraHoHeoprannyeckumu? KakoBbl 00acTv UX mpuMeHEHUs?

3. [Ilepeuncnaure wu3BecTHbIE BaM KapOoromouenHsle noiauMepsl. Ha mnpumepe mnonmsTHIEHA
OXapakTepHu3yHTe CBOMCTBA, 00JaCTH MPUMEHEHUS.

4. Kakue nonuMepsl OTHOCAT K akpuiiatam?
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5. Ilepeuncnaure u3BecTHBIE BaM KapOorerepouenHsle mnoiauMepsl. IlpuBeaute cxemy o0Opa3oBaHuUs
aMUHOIUIACTOB.

6. Kakue nonumepsl UCHIOIBb3YIOTCS ISl IPOU3BOJACTBA CHHTETUYECKUX BOJIOKOH?

7. I'me HaxoaAT MPUMEHEHHE SMOKCUIHBIE CMOJbI? Kak mpoucxoauT ux oTBepxkaeHue?

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA

4.1. Pactipenenenue 6amios:

TEKyIIUi KOHTPOJIb — 60 6aioB

7 cemecTp

KOHTPOJBHBIC CPE3BI — 2 cpe3a Mo 5 0aJIIOB KaXK bl

npemMuaabHbie 0amisl — 10 6amoB

OTBET Ha dK3ameHe: He Oosiee 30 0aiuioB

Pacripenenenre 6aioB 1mo 3aJaHusIM:

Ne Hazpanue Dopmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
T | TeMbI/ BUI TEKymer | KOJ-BO
MBI y4ueOHOMH 0 OatoB
paboThI KOHTPOJT
st/ cpe3sl
1. |Ocobennoctu | Tectupo 4 Pemenne tecta m3 10 Bompocos. 90 — 100% mpaBHIBHBIX
BBICOKOMOJIEK BaHUE orBeToB — 4 6aimna, 70 — 89 % - 3 6amra 50 — 69 % - 2 Ganna
YIISPHBIX 30 -49 % - 1 6ann menee 30% - 0 6amioB
COETMHEHUI
2. OcCHOBHEIE Tectupo 4 Pemenne Tecra w3 10  BompocoB. 90 — 100% p
METO/IBI BaHUE orBeToB — 4 6aimna, 70 — 89 % - 3 6amra 50 — 69 % - 2 Ganna
CUHTE3a 30 -49 % - 1 6ann menee 30% - 0 6amioB
MOJIMMEPOB. Brinonn 8 Brmonaenne  nmaboparopHoit  paGoTel W odopMIICHHE
eHure pe3ynbTaToB B TeTpamm — 1 Oami, 3amurta 1abopaTopHOMH
nmabopar paboter — 1 6amn
OPHBIX
pabor
IIpaxTu 5 5 0aIoB - CTYOEHT CaMOCTOSTEIHLHO MOXKET BBHITIONHATH
YecKoe OKCHEPUMEHT 10 CHHTE3y NOJMUMEpPHBIX COEIHHEHHH,
3a/IaHAC OIICHMBATh  BBIXOH Tpoaykra. 2-4 Oamra. CryaeHT
TUTST MOJKETBBITIONHATE CUHTE3 TOAKOHTPOJIEM TMPETOAaBACTENs.
MPaKTHY MoXeT HUCHBITHIBATH 3aTPYOHEHHSH HA  OTUICIBHBIX
€CKoIt cragusax cuaTe3al-1 6amn. CtyaeHT cinabo OpHeHTHPYETCS B
MOJITOTOB MeToAax CUHTE3a, JIOITYCKaeT OIINOKH, HE
KH COOTIOMAeTTEXHUKY O€301TaCHOCTH.
3. | Crpoenue u Kontpon 5 Pemenne 5 3agaq, no 1 Gamny 3a BepHOE pelieHHE 3a1a91
(u3uKo-Mexa bHas

HHUYCCKUC

pabora




CBOWCTBA
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Y TIPUPOTHBIX

KOJLIOKB CryneHT 0OHapyXHMBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe U
HOJIMMCPHBIX HYM(KOHT mIyOoOKoe 3HaHME MporpaMMHoro Marepuana. OTBer
TEJL. POJILHBII MOCTPOEH JIOTUYHO, MATE€pUall M3JIaracrcs 4YETKO, SCHO,
cpe3) XOpOIIMM  SI3BIKOM,  apryMEHTHpOBaHO. Ha  Bompockl
OTBEUaeT Kparko, AapryMEHTUPOBAHO, YBEPEHHO, II0
cymectBy — 5 6amnoB CTyaeHT oOHapyKHBaeT AOCTAaTOYHO
IyOOKHME 3HaHWUS TporpaMMHOro Mmarepuana, OTBeT
MOCTPOEH  JIOTMYHO, Marepuai H3Jaraercss XOpOIIUM
SI3BIKOM, HO  TIpM  OTBETE€  JOIYCKaeT  HEKOTOphIE
MOTPEIHOCTH. Bompocsl, 3a1aBaeMble NpenofaBaTeieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTpyAHeHUN — 4 6amra CTyaeHT
MOKAa3bIBacT HE JAOCTAaTOYHBIM YPOBEHb 3HAHWH y4eOHOTO U
JIEKIMOHHOTO MaTepuaja, YyBCTBYyeT ceOsi HEyBEPEHHO IPH
OTBETE Ha BONPOCH. B o0TBeTe He Bcerma MPHUCYTCTBYET
JIOTUKA, apTyMEHTHI MPUBIICKAIOTCS HEOCTATOYHO BECKHE.
Ha mnocraBneHHble BONpOCHI 3aTpyAHAETCS C OTBETaMH,
MOKAa3bIBacT HEJOCTATOYHO ITyOOKue 3HaHus — 2 — 3 Oamna
CtyneHT mokasbIBaeT Cia0blii ypoBeHb NPOo(hecCHOHANBHBIX
3HaHMH. HeyBepeHHO W JIOTMUYECKH HENOCIEe0BATENBHO
u3araeT  Marepuan.  HempaBuibHO — OTBewaeT — Ha
MTOCTaBJIEHHBIE BOIIPOCHI WX 3aTpyAHSAETCS ¢ OTBETOM — 0 —
1 6amn
[Ipupona u Kontpon Pemenne 5 3agaq, no 1 Gamty 3a BepHOE pelicHHE 3a1a91
CBOICTBa bHas
pacTBOpOB pabora
IIOJIUMCPOB Brinonn Brimonnenne  mabopatopHoil  paboThl M odopmIeHHE
eHHe pe3yabpTaToB B TeTpaau — 1 Oai, 3ammra JiaboparopHOM
nabopar pabotsl — 1 Gamn
OPHBIX
pabot
[pakTu 5 OaIOB - CTYIGHT CaMOCTOSATEIHHO MOXKET BBIMIOJIHATH
YECKOoe 9KCIEPUMEHT o OIICHKE (hM3UKO-XUHYECKIX
3a/laHue 3apakTepUCTUK TnonuMmepa. 2-4 ©Oamna. CTymeHT MOXKeT
JUTST BBITIOJTHATh HEOOXOANMBIE SKCIEPHUMEHTHI IMOJ] KOHTPOJEM
MPaKTHY npernonaBaeTesis. MOXET HCIBITHIBATE 3aTPYIHEHUSH Ha
€CKOH oTIenbHbIX cTamusax aHamm3a 0-1 Gamr. CrygeHT ciabo
MIOJrOTOB OPHEHTHUPYETCS B METO/IaX aHajK3a, IOMyCcKaeT OIIUOKH, He
KH coOMIOnaeTTeXHUKY 0€30acHOCTH.
XuMHUIeCcKre Tectupo Pemenne tecta m3 10 Bompocos. 90 — 100% mpaBHIBHBIX
MIPEBPAIICHIS BaHUE orBeToB — 4 6amna, 70 — 89 % - 3 6amra 50 — 69 % - 2 Gamna
MIOJINMEPOB. 30-49 % - 1 6ann menee 30% - 0 6amioB
Brinonx Beproe pemenue 3amaum — 1 0ami; HEBEpHOE peIICHUE
eHme 3amauu — 0 Gamsos
nmabopar
OPHBIX
pabor
Baxwneitmme Tectupo Pemenne Tecta m3 10 Bompocos. 90 — 100% mpaBHIBHBIX
MIPEICTaBUTEI BaHUE otBeToB — 4 6amna, 70 — 89 % - 3 6amra 50 — 69 % - 2 Gamna

30 — 49 % - 1 6ayut meree 30% - 0 6amnoB




u KOJLJIOKB 5 CryneHT oOHApy>KMBAaeT BCECTOPOHHEE, CHCTEMATUYECKOe U

CUHTCTUYICCK | gyM(KOHT mIyOoOKoe 3HaHME MporpaMMHoro Marepuana. OTBer
ux PONBHBINI MIOCTPOEH JIOTMYHO, MaTrepuall H3JIaraercsi 4YeTKO, SCHO,
HOJTMMEPOB cpe3) XOpOIIMM  fA3BIKOM, apryMeHTHpoBaHo. Ha  Bompocsl

OTBEYAET KpaTKO, AapryMEHTUPOBAaHO, YBEPEHHO, IO
cymectBy — 5 6amnoB CTyaeHT oOHapyKHBaeT AOCTAaTOYHO
DIyOOKMe 3HaHWA HporpaMMHoro Marepuana, OTBeT
MIOCTPOEH JIOTMYHO, MaTepual M3Jaracrcs XOpOIINUM
SI3BIKOM, HO  TIpM  OTBETE€  JOIYCKaeT  HEKOTOphIE
MOTPEIHOCTH. Bompocsl, 3a1aBaeMble NpenofaBaTeieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTpyAHEeHUH — 4 6amna CTyaeHT
MOKAa3bIBacT HE JAOCTAaTOYHBIM YPOBEHb 3HAHWH y4eOHOTO U
JIEKIMOHHOTO MaTepuaja, YyBCTBYyeT ceOsi HEyBEPEHHO IPH
OTBETE Ha BONPOCH. B o0TBeTe He Bcerma MPHUCYTCTBYET
JIOTUKA, apryMEHTHI MPHUBIIEKAIOTCA HETOCTAaTOYHO BECKHE.
Ha mnocraBneHHbIE BONPOCH! 3aTpPyAHSETCS C OTBETaMH,
MOKAa3bIBacT HEJOCTATOYHO ITyOOKue 3HaHus — 2 — 3 Oamna
CtyneHT mokasbIBaeT Cia0blii ypoBeHb NPOo(hecCHOHANBHBIX
3HaHMH. HeyBepeHHO W JIOTMUYECKH HENOCIEe0BATENBHO

u3jgaraer  Marepua’i.  HenpaBwibHO ~— OTBe4aeT — Ha
MTOCTaBJIEHHBIE BOIIPOCHI WX 3aTpyAHSAETCS ¢ OTBETOM — 0 —
1 G6ann

7. | IpemuansHbie Oamabl 10 JlononHuTeNbHBIE MpEeMUATbHBIE Oamibl  MOTyT OBITh
HA4yMCIICHbl 3a BBIIOJHEHHE TBOPYECKHX 3aJaHUH Ha
BEIOOD:
1. Cozmanme o0yuaromero pojMKa 10  TeMaTHKe
JUCLUTUTAHBI

2. Pazpabotka online-TpeHakepa O TEMATHKE AUCLHUILIHHBL

8. OTBeT Ha dK3aMeHE 30 10-17 GaminoB — CTYIEHT PacKpbUl OCHOBHBIE BOIIPOCHI H
3aJjaHus OMJIeTa Ha OIEHKY «YJOBJICTBOPUTEIHHOY

18-24 GaminoB — CTYIEHT PacKpbUl OCHOBHBIE BOIIPOCHI H
3aJjaHusl OMJIeTa Ha OIEHKY «XOPOIIOoY,

25-30 GammoB — CTYIEGHT pPacKpbUT OCHOBHBIC BOIIPOCHI H
3aJaHus OUJIeTa Ha ONCHKY «OTIMYHOY.

9. NunuBunyanbHbIe 50 CTygeHT MOXET MNpPeJOoCTaBUTh BCE 3aJaHUs TEKYLIEro
3aJIaHusl, C IOMOIIBIO KOHTPOJISI U KOHTPOJIBHBIE CPE3bl
KOTOPBIX MOXHO
HaOparhb
JIOTIOJTHUTEIIbHEIC
OaJIIbl Ha DK3aMeHe

10. Hroro 3a cemectp 100

HrtoroBass omeHka mo »9k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN
yeTelpexOauibHOM  mikane. IlepeBom  100-0ayuibHONM  pEWTHHTOBOW  OIEHKH IO JWCIHUIUIMHE B
TPATUITMOHHYO YETHIPEXOATEHYIO OCYIIECTBISIETCS CISIYIONUM 00pa3oM:

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

Pacnipenenenne 6amioB mo KypcoBoi padore:
* TpeACTaBICHHUE COoNepKaTeIbHOM yacTu — He Gosee 55 Oamos,
* odopmienne u nHGOPMAITMOHHOE COMIPOBOXKAEHUE — HE Ooree 20 6aioB,
*  3ammTa KypcoBoil paboThl — He Goiee 25 6aioB.




Pacnipenenenne 6amioB mo BugaM yueOHOH pabOThI 1 METOIMKA HAYUCIICHHUS OAJIJTOB:
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Bun yueOHoit padoThI

Max.
KO0JI-BO
0asL10B

MeTonuka HAYHCJIeHUA 0a1710B

IIpencraBnenue
coliep KaTeabHOM YacTu

55

41-55 OamnoB — comepkaHue pabOTBI COOTBETCTBYET
BBIOPaHHOMY HAIPaBJICHHUIO MOATOTOBKH/CIEIUATIBHOCTH H
TeMe pabortsl, pabora aKTyasbHa, BBITOJTHEHA
CaMOCTOSITENIbHO, UMEET TBOPUECKUH XapaKTep, OTINYAETCS
ONPENCICHHON  HOBU3HOH; TPOBENEH  OOCTOSTEIBHBIN
aHaJIN3 CTETEHU TEOPETUUECKOTO UCCIe0BaHuUs MPOOIeMBl,
pPa3IMUYHBIX MOAXOJOB K €€ pEIICHUIO, MOKAa3aHO 3HaHME
nHPOPMAIMOHHON (IpU HEOOXOAUMOCTH — HOPMATHBHOM)
0a3bl, HCIOJB30BAaHBl AKTyaJbHBIE JaHHBIC; MpobieMa
packpeiTa TIyOOKO M BCECTOPOHHE, Marepuan H3JI0XKEH
JIOTUYHO; TEOpETHUIECKHE MIOJIOKEHHS OpraHUYHO
CONMpSDKEHBl € TpPakTHUKOM,  JaHbl  TNpaKkTUYECKHE
PEKOMEHAALMK, BBHITEKAIOIIME W3 aHalu3a MpoOJIeMBl;
MpOBENeH KOJNMYECTBEHHBIH aHaIH3 MPOOJIEMBI, KOTOPBIN
MOATBEPKAAET BBIBOZIBI aBTopa, WJUTIOCTPUPYET
aKTyaJIbHYI0 CHTYallUIo, NIPUBEACHBI TaOIUIBI CpaBHEHUH,
rpad¥uKy, AUarpaMMbl, GOpMYIbI, TOKa3bIBAIOIINE YMEHUE
aBTOpa OpPMaN30BATh PE3YNIBTATH NCCICIOBAHMS;

21-40 6annoB — conepxkaHue paboTHI B LIEJIOM COOTBETCTBYET
BbIOpaHHOW  TeMe, CTPyKTypa IUlaHa JIOTHYHA W
MPONOPLUOHATIBHA; O0OCHOBAaHUE AKTYaJbHOCTH TEMBI
MOJKPEIUIAETCA ~ AHAIM30M  CTENEHH  TEOPETHYECKOIo
UCCIIeIOBaHUSI MPOOIEMBI; OCHOBHBIE MOJOXKEHHS pPabOThI
PacCKpBITHI Ha JIOCTAaTOYHOM TEOPETUIECKOM u
METOZIOJIOTHYECKOM YPOBHE, OOJIbIIIAsl YaCTh TEOPETHUECKUX
MOJIOKEHUA  COTIpsDKEHAa C  MPaKTUKOH; TpakTHYECKHe
peKoMeHAauud  OOOCHOBAaHBI,  BBIBOABI MO  paboTe
cofieparebHbl M B LIEJIOM COOTBETCTBYIOT IOCTaBIEHHBIM
3a/1a4am;

1-20 GannoB — UMEET MECTO OIPEIEIICHHOE HECOOTBETCTBUC
colepkaHuss pPaOOTHl 3asABICHHOH TeMe; HCcleayeMas
npobieMa B OCHOBHOM pacKpbiTa, HO HE OTIHYAeTCs
HOBHU3HOM, TEOpPETHIECKOI 1yOnHOU
apryMEeHTHUPOBAaHHOCTHIO; BBISIBIICHBI HEJ0YETHI B
METOAO0IOTHYECKHUX XapaKTepUCTUKAX KypCOBOTO
WCCIIEIOBAHUS; €CThb HApYIIEHUS JIOTUKH H3JIOKEHUS
MaTepuana, IOCTaBICHHBIE 331a4M PEIIEHBI HE MOJTHOCTHIO;
TEOpPETUYECKHE TONOXKEeHUsT cabo CBA3aHBl C MPAKTHKOM,
NPaKTHYECKHE  PEKOMEHJAlWW  HOCAT  (OpMajbHBIHA
0e310Ka3aTeNbHBII XapaKkTep

Odopmnenue u
MHPOPMALIIOHHOE
COIIPOBOXKIICHHE
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16-20 GamnoB — mMPOKO MpeAcTaBieHa Oubmuorpadus mo
TeMe paboTbl, B TOM YHUCIE W 3apyOeKHbIe HCTOYHUKH,
MPUIOKEHHUS K paboTe WILTIOCTPUPYIOT JOCTHXKEHHS aBTOpa
W TOAKPEIUISIOT €ro BBIBOABL, OdopMmileHHE pPaldOoThI
MOJTHOCTBIO COOTBETCTBYET TPEOOBAHUAM, MPEIbIBISEMbIM
K KypCOBOMY HCCIIEZOBAaHHIO;




8-15 OammoB —  NPWIOKEHHUS,  HUCIOIb3yeMble B
WCCIIEIOBAHNH, COCTaBJIEHBl TPaMOTHO, IPOCIEKUBAETCS
CBSI3b C TIOJIOKCHUSAMH  KypCOBOHl  palOTBI;  CIIMCOK
WCIOJIB30BaHHOM JINTEPATYpHl cocTasieH, cnenys [OCTy, u

B IOCTATOYHOH Mepe COOTBETCTBYET TeME PaOOThI; HMEIOTCS
OTACIbHBIE  HETOYHOCTH B OQopMIleHMH  pabOTHI
(OTCYTCTBYET YacTh CCHUIOK Ha MCIOJIb3yeMble MCTOYHUKH,
€CTb OTHAENbHBIE CTUJIMCTHYECKUE, TpaMMaruyecKue H
opdorpadpuueckue omuOKH);

1-7 OGamioB — B paboTe HE MOJHOCTHIO HCIONb30BaHA
HeoOXoauMasl IJsl PacKpBITHs TEeMbl HaydHasl JIUTEPaTypa,
nHpOpMaMOHHbIE 0a3bl JAaHHBIX, a TaKXKe MaTepUalIbl
uccrnenoBanuii; Oubnuorpaduveckuil CHUCOK OQOPMIICH
HEBEPHO; COJAEpKaHUE MPUIOKEHUN HE OTpa)kaeT peIIeHUs
MOCTaBICHHBIX  3ajad (oTCyTCTBYIOT ~ HEOOXOAMMBIE
NPUIOKEHHS); MMEIOTCS MHOTOYHCIICHHBIE HETOYHOCTH B
odopmIIeHUH pabOTHI

3. |3ammTa KypCcoBOit 25 19-25 GamnoB — 3ammTa OTIMYAETCS MOTHOTON PACKPBITHS
paboTEI TEMBl U IPEACTaBICHHs IOJyYEHHBIX PE3yJIbTaToOB; CTyAECHT
JNEMOHCTPUPYET YBEPEHHOCTh U YOEIUTEIBbHOCTh MaHEpHI
BBICTYIUICHUS; CTUJIb U TPAMOTHOCTb PEYM COOTBETCTBYIOT
KyJbTYpe IIPEACTaBIECHUS pe3yJIbTaToB Hay4yHOI'0
UCCIICIOBAHUS; OTBETHl Ha JIONOJHUTEIbHBIE BOIPOCHI
XapaKTepU3yTCs KPaTKOCThIO M apr'yMEHTHPOBAaHHOCTbIO;
10-18 GanmoB — CTpyKTypa W pETVIaMEHT BBICTYIUICHHS B
L[ETIOM COOJTIONICHBI; 3amuTa COTIPOBOXKJIAETCS
rpaMMaTHYECKH TPaBWIBHOH, 53MOLMOHAJIBHOM peyblo;
CTYACHT MOIACPKUBACT XOPOUIMKA KOHTAKT C ayIUTOpHEl;
OTMEYaeTcsi TBOPYECKHH TIOAXOJ B MOATOTOBKE OOBEKTOB
HaIMIAHOCTH MPE3CHTALMM; JOMOJIHUTENBHBIE BOIMPOCHI
BBI3BIBAIOT HEKOTOPBIE 3aTPyIHEHHUS;

1-9 6amnoB — CTYIEHT AEMOHCTPUPYET HEBBICOKOE KadeCTBO
YCTHOTO JTOKJTaja; JIOCTYITHOCTH u 00pa3HOCTh
MPEJICTABICHUSI MPOAETAaHHONW pPabOThl M  IONYYEHHBIX
PE3yIaBTaTOB BHI3BIBAET BOMPOCHI, OTMEYAECTCS YACTHIHOE
HECOOTBETCTBHE TIPE3CHTAIMH CONEPKAaHUIO KYpPCOBOTO
WCCIIEJIOBaHMs;  JM3allH  BU3yaJbHOM  HMHTEPIpETalUu
MIpeJICTaBICHHON PabOTHI 3aTPYAHAET €€ BOCIPHITHE

UTOI O: 100

HtoroBass omeHka mo KypcoBoi pabore BbicTaBisiercs B 100-0amnpHONM IIkame ¥ B TPaIUIIMOHHON
yerplpexOamipHoi  mkane. IlepeBox 100-0amipHON pEeHTHHIOBOW OLEHKHM IO JAMCLUUIUIMHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOINM 00pa3oMm:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 GaiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
BoinosHenune 1a00paTopHbIX padoT

Tema 2. OCHOBHBIE METO/IbI CUHTE3a MOJIUMEPOB.
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1. YkakuTe OCHOBHBIC MCTOABI MOJYUCHUA CUHTCTUICCKUX IMMOJIMMCPOB U NPUBCANUTC HCCKOJILKO MPUMEPOB U
CHHTC3a.

2. ChopmynupyiiTe OCHOBHBIE 0COOCHHOCTH peaKINii MOJTUKOHCHCAIINH B CPABHEHUU C PEaKIUIMU
LIEITHOH NIOJIMMEPU3ALIHH.

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

4. Kakue OCHOBHBIEC CTAJMU BKIIIOUACT B €05 MpOIlecC PaguKalIbHONW MOIUMEpH3aIun?

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

6. Kak BIUSIOT Ha MpOTEKaHUE paJuKaIbHON MOJMMEpPU3allui TEMIIEpaTypa, daBlIeHUE, KOHIEHTPaluu
MOHOMEpa ¥ UHUIMATOPA, MPUCYTCTBUE KUCIOPOAA U MpUMeECeii?

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

8. KakoBbI OCHOBHBIE PA3JIMUMS MEXKIY PAAUKATILHOW U HOHHOW MOJTMMEpPU3ALIUECH?

9. OxapaxTepusyiTe BIUSHUE TEMIIEPATYPbI, IOJISIPHOCTH PACTBOPUTEIIS U €TI0 COJIbBATUPYIOIIEH
CIOCOOHOCTH Ha MPOTEKaHWE HOHHOHN MOJIMMEPU3aLINH.

10. Kakue BemiecTBa UCIIONIB3YIOTCS B KAUECTBE KaTaIM3aTOPOB KATUOHHOM ¥ aHMOHHOM NONIMMepu3anun’?

Tema 4. IIpupona u cBoHCTBa pacTBOPOB IOJIUMEPOB
. ITo xakomy kputeputo pactBopsl BMC pa3aenstor Ha pa30aBiieHHbIC 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 KOHIIEHTPHPOBAHHBIE PACTBOPHI MOTUMEPOB UMEIOT OYEHB BBICOKYIO BA3KOCTh?
. Uro Takoe mnactudukanusa? Kak Bauser BBenenue miactudukaropos Ha TC u TT monmumepos?
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. Kakue nonumeps! Ha3pIBatOTCs MOJIUANEKTPOIUTAMU ?

9. [ToueMy MONMAIEKTPOIHTHI SIBISIFOTCS 00J1ee C1a0BIMU ANMEKTPOTUTAMHU, YEM MX HU3KOMOJICKYIISIPHBIC
agajgoru?

10. Kakum 06pazom CBOMCTBA PacTBOPOB MOIUaM(OIUTOB 3aBUCT OT pH cpeani?
11. [laiiTe XapaKTepUCTUKY U303JIEKTPUUECKON U N30MOHHOM TOYEK.

Tema 5. Xumudeckue npeBpaiieHus MoJIMMEpPOB.
1. KakoBbI OTIUYUTENIBHBIE OCOOCHHOCTH XUMUYECKHUX MPEBPAIICHUH TTOJTUMEPOB U B YEM MX TPUIHHBI?
2. Ha xakue 0CHOBHBIE TPYNIIbI MOXKHO Pa3eUTh BCE XUMHUECKUE MTPEBPAIICHUS TTOTUMEPOB?

3. Harumure ypaBHEHUS peakiMidi XJIOPUPOBAHUS TIOTUATHIICHA, |,4-TTONMU30TIPEHa; CyIb(OXIOPUPOBAHUS
MOJTUATHUIICHA.

4. Tlpemnoxute crocoObl CHHTE3a aHHOHOOOMEHHBIX U Ka-THOHOOOMEHHBIX CMOJI HA OCHOBE
MTOJIUCTUPOJIA; COTOIMMEPa CTUPOJIa M TUBUHUIOCH30Ia.

5. HamumuTe ypaBHeHHS peakiuii 00pa3oBaHMs HUTPATA, alleTaTa, KCAaHTOTeHaTa IIeJUTIONIO03HI,
MeTHILEIUTIoNO03bl. Kakoe npumMeHeHre B MPOMBIIIJICHHOCTH HaXOAT 3TH peakiuu?

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

7. Hanumute ypaBHEHUS PEaKIU:

a) mpucoeauHeHus PTopa K CTUPOIY;

0) OKHCIIUTEIHLHOTO CIIUBAHUS TIOJTUAMHUIOB;
B) aJIKOTOJIM3a MONUATHIICHTepedTanara,

T') TUAPOIN3a TTOJIMBUHIIIAIIETATA.

8. PaccmoTpuTe MexaHn3M 00pa30BaHMs HEIMHEHHBIX OJTMMEPOB U CETOK HAa NPUMEPE BYJIKAHU3ALUU
OyTaJMeHOBOI0 KayuyKa IPHU MOMOIIH CEPbl B IPUCYTCTBHUM MEPKAITAHOB.
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9. Kakwue peakiimu MOXHO UCTIOIB30BaTh JUISl CUTUBAHUS CIEAYIONIUX MTOIUMEPOB:
a) CJI0XHOTO NoaM3(rpa Ha OCHOBE STUIICHINIMKOJS U MaJIEMHOBOTO aHTUAPUIA;
0) ciokHOTO MONMMA(Upa HA OCHOBE ATUIICHITTUKOIS, (PTaNeBOI KUCIOTHI M OJICMHOBOW KHCIIOTHI;
B) 1,4-mmonuu3omnpeHa;
T') TOJUIUMETUIICUIIOKCaHA?
Hanummre ypaBHEeHUs peakiuii CIIMBaHUA.

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

a) YKCYCHOM KHUCIIOTBI;

0) OJIMTOMEPHBIX ITUKJIOB;
B) ATUJICHIJIMKOJIS;

r) popmansaeruna?

KOJIJIOKBUYM

Tema 3. CtpoeHue u GU3NKO-MEXaHHUECKHNE CBONCTBA MOJIMMEPHBIX TEII.

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

2. Knaccugukaruss BMC o coctaBy U CTPOSHHIO MOJIEKYII.

3. Kondopmanmu MakpoMosiekyi. BennunHbl, XapakTepu3yonme pa3mMepbl MaKpOMOJIEKYIL.
CB0OOAHO-COUSIEHEHHAS 1IeTIh KaK HIeaTu3UPOBaHHAs MOJIEIb MaKpOMOJIEKYJbl. [ MOKOCTh peabHbIX
neneil. IloHsaTHe 0 CTAaTUCTUYECKOM CETrMEHTE.

4. lMonmumepusarus. OnpeneneHue, knaccupukanus. PagukanbHas nomumepusans. Bumbt
MHULUUPOBaHUsA. OCHOBHBIE CTaANH Mpolecca.

5. KuHeTuka pagukaabHONU MOJUMEPU3ALIUH.

6. BimsHue Temmneparypsl, 1aBJICHUsS, KOHIICHTPAIMM MOHOMEpPA M HHUIIMATOPA, TPUCYTCTBHS KHCIOPOAa
Y TIpUMECel Ha MpoTeKkaHue nporecca. [enp-3¢dexr.

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

9. Karnonnas noaumepusanus. MoHOMepHI U Kataiu3aTopbl. MexaHnusm npoiecca. KuHeTnka KaTHOHHOU
nonuMmepusanuy. BiusHue Temneparypsl, MOISPHOCTH PACTBOPUTEIS, €TI0 CObBATHUPYIOIIEH CTOCOOHOCTH
Ha IpOTEeKaHHe Mpolecca.

10. AaronHas nonumepusauus. MoHoMepsl, katanu3aropbl. OCHOBHBIE cTaauy. KMHETHKa aHHOHHON
MOJIMMEPU3ALIUH.

11. NoHHO-KOOpAMHAILIMOHHAS IOJTUMEPU3ALIMSL.
12. TTonmukonaeHcanus. Onpexaenenne, kinaccudukanus. MoHoMmepsl. OCHOBHBIE CTAIUH TIpoliecca.

13. Kunernka HeoOpaTMoil nonukoHaeHcay. CBs3b KOHCTAHTHI paBHOBECHS Tpoliecca C ITyOHHOM
IIPEBPALLIEHUS U CTENIEHBIO TOJUKOHAECHCALUH.

14. YpaBuenue Kapozepca. BiusiHue coOTHOIIEHNSI MOHOMEPOB Ha CTENEHb MOJIMKOHACHCALINN.

15. bnokcononumepwusaiiys. OCHOBHBIE METOIbI IMTOTYUYEHUS OJIOKCOTIONMMEPOB - 32 CUET KOHIIEBBIX
(YHKIIMOHATBHBIX TPYIII, B IPUCYTCTBHH PETYIISTOPOB WIM PACTBOPHUTEINICH, CHHTE30M MEPEKUCEH,
peKOMOMHANMEH pauKaloB, METOJOM 'KUBYIIUX'" IIETICH.

16. [IpuBuThIe cononumepsl. MeTozp! cuHTe3a. Cxema 00pa30BaHus IPUBUTOTO COMOIUMEpA ITyTeM
nepenayu Lenu.

Tema 6. Baxkneiimme npeAacTaBUTENN TPUPOJHBIX K CUHTETUYECKHUX MOJTMMEPOB
1. Kordopmanuu MakpoMolieKyil. BemnuuHbl, XapakTepu3yIome pasMepbl MaKpOMOJIEKYI.

2. CB0oOOAHO-COUTICHEHHAS 1IETTh KaK UjcaTu3upOBaHHAS MOJIETh MAKPOMOJIEKYIbl. [ MOKOCTh peanbHBIX
neneil. IloHsaTHe 0 CTAaTUCTUYECKOM CETMEHTE.
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3. ®a3oBbIe U GUBNYECKHUE COCTOSHUS MOTUMEPOB. TepMOMeXaHHUECKHE KpUBEIE. TemmepaTypsl
CTEKJIOBaHUS U TEKY4ECTH.
4. BBICOKOAJIACTHYECKOE M CTEKI000Pa3HOE COCTOSHUS ITOTUMEPOB.
5. Bazkotekyuee cocrosinue. Kpubie TeueHus noauMepoB. BsskocTHbie anoManuu. CBOKCTBA
KPUCTAJTINYECKHUX MOJIMMEPOB.
6. Penakcanus. Bpems penakcanuu. 3aKoH peslakCallii.
7. Ilnactudukanus nonumepoB. Bunel HanmonnuTeneil. CriocoOsl NpoBEeaCHHUS.
8. Ocobennoctu pactBopoB BMC. HaGyxanue - orpaHu4eHHOE U HeorpaHuueHHoe. CTerneHb U CKOPOCTh
HaOyxaHUsI.
9. OcMoOTHYECKOE TaBIICHUE PAaCTBOPOB MOJIMMEPOB. YpaBHeHUE Ban-nep-Baansca. OcMomeTpuueckoe
ONpEeaEIeHUE MOJISIPHON MACChI ITOJINMEPOB.
10. Bsi3kocTh pacTBOpOB mosiMMepoB. CIIOCOOBI BBIpaXEHUS BI3KOCTH. BUCKO3MMETpHUYECKOE ONpeIeIICHIE
MOJISIPHOM MacChl MOJIMMEPOB.
11. KonueHntpupoBaHHbie pacTBOpbl. CTPYKTypa KOHIEHTPUPOBAHHBIX PACTBOPOB U I'EJIeH.
TepmooOparumbie U TEPMOHEOOPATUMBIE CTYIHH.
12. TTomanextponutsl. Kimaccudukanus. Xumudeckue U GU3NKO-XUMUYECKHE OCOOCHHOCTH TTOBEICHHS MX
MOJIEKYII.
13. AMdoTepHbIe MOMHAIEKTPOIUTHI. M3035eKkTpryeckas 1 H30MOHHAS TOYKH. 3aBUCUMOCThH CBOMCTB
pactBopoB nonuamdonuton ot pH cpensbi.

Kontponbnas padora

Tema 3. Crpoenue u pu3NKO-MEXaHMYECKUE CBOMCTBA MOJIMMEPHBIX Tell.
Bapuanr 1
1. BeruucnuTe cpeqHIo CTeNeHb MoJuMepu3aun i o0pasna noiauctupona ¢ M = 125000.
2. Ilpu cxuranmm 2 T moaumepa oopazosanoch 2,536 1 CO2, 0,422 1 N2 u 1,026 r H20. Ycranoute
(bopMysTly MOHOMEPHOTI'O 3B€Ha, €CJIM OHA COOTBETCTBYET MpOCTelIIel (opMylie BELECTBa.
3. Kak u3meHsATCcs HadajabHasi CKOPOCTh M CTENEHb MOIMMEPU3ALNU IPU paJUKaIbHOMN MOJIMMEpU3aliig,
€CJIM PEakLMOHHYI0 CMeCh pa30aBUTh 0 yBenuueHus: oobema Ha 40 % pacTBopuTeneM, HE
MHTUOUPYIOLINM [OJMMEPHU3aLNI0?
4.3 M pactBOp cTHpoOia B 1uxJiop3TaHe nonumepusyercs rnpu 250C B IpUCYTCTBUU CEPHOM KUCIIOTHI.
PaccuuTaiite cpenHIO0 CTENeHb MOJIMMEPU3alluH, €CIH KOHCTAHThI CKOPOCTH POCTa U OOphIBA IEMH
paBHBI COOTBETCTBEHHO 7,6 1/Monb.c U 4,9.10-2 c-1. KakoBa Oyner cTemeHb MOIMMEpHU3aIUH, €CIIU PacTBOP
copepkuT u3onponmaoenson (1-10-3 mons/n), ecnu knep/kp=4,5-10-2.
5. Paccuuraiite coctas (110 Macce) CONOIUMEPA, NOTYUYEHHOTO HAa HAYAJIBHBIX CTaAMUSIX IPEBPALLCHUS IPU
cononumepu3aimu 10 Mmonb ctupona ¢ 45 mone O6ytaauena-1,3 B npucyrctsun AMBH, ecinu koHCTaHTBI
COIOJIMMEpH3AIMK 151 JaHHOU 6uHapHoi cmecu ipu 600C paBHBI coorBeTcTBeHHO 0,15 11 0,25.

Bapuanr 2

1. BoruncnuTe cpeiHIO MOJISIPHYIO Maccy AJis oOpa3ia noiauldyTaaueHa, eciiu CpeHee YUCIIO 3BEHBEB B
MoJIeKyJie moaumMepa cocranisier 630.

2. Ilpu npoBeaeHUH KayeCTBEHHOTO aHAIN3a MOJIMMEpa YCTAaHOBIICHO, YTO COJIEp)KaHUe yIiiepoaa
cocrasinser 55,8%, Bonopona — 11,6%, azora — 32,6%. YcranoBute Gpopmysly MOHOMEPHOTO 3BEHA.

3. Bo cKkonbKo pa3 U3MEHHUTCS CpeaHssl MOJISIpHAsl Macca MoJIMMepa MPH MOJIMMEpHU3aIui aKpUIOBOH
KHCIIOTBI B Macce B IPUCYTCTBHUH MEPEKUCU OEH30MIIA, €CIIH YMEHBIINTh KOHIEHTPALMIO WHUIIUATOPA B 5
paz?

4. Beruucnute ckopocTh nonuMepusanuu 1,5 M pactBopa cTuposna B TeTparuapodypase B MIpUCyTCTBUU
HaTpHUii-HaTAIMHOBOTO KOMIUIEKCA, KOHLIEHTpalus kotoporo 1,5.10-5 Mo/, npu rmyoune
npespateHus 25%.



5. Paccuuraiite coctas (110 Macce) CONoIMMEpPa, MOIYYEHHOTO Ha HAYAJIBHBIX CTaAMUSIX IPEBPALLECHUS IPU
conosimMepuszanuu 33,7 monb ctupona ¢ 66,3 Mok akpuiioBoil kuciorsl B npucyrcrsun AVBH, ecin
KOHCTAaHTBI COTIOJIMMEPU3ALINY [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] COMIOJIMMEpPA M30MpeHa U cTuposia coctasisgeT 1,5:-10-4 mm, ux
m10THOCTH 0,9 r/cM3. BeUucauTh cpeHee Yucio JaTeKCHBIX YacTHI] B 1 MJT TaTekca, €CJId JIaTeKC
coaepxuT 60% (Mac.) 3TUX YaCTHII.

2. Onpenenute CPeaHIO CTENEHb MOJUKOHICHCAIMH AJIs TOJIUMEPA, TOJTyYEHHOTO MPU B3aUMOJECHCTBUM
2 MOJIb TeKCAMETHUJICHAWAMUHA U 3 MOJIb IUIIMHOBOM KHCIIOTHI, €CU TTyOrnHa mpeBpaiieHus 60%.

3. Paccunraiite k03(ppULIMEHT BA3KOCTH pacTBOpa IMOJUMEPA, €CIH BPEeMsI HCTECUCHHS €ro Yyepe3 Kauuisip
panuycom 0,3 mm u yuHo# 10 M cocrasiset 60 c. O6beM pacTBOpa B IApUKe

BUCKO3UMeTpa 5 MiL. BeicoTa cTonba sxuakoctu B mpudope 15 cm. [InoTHOCT pacTBOpa NPUHATH PaBHOM
1,2 r/em3.

4. Jlns CMHTETHUYECKOIO KayuyKa, pACTBOPEHHOI'O B TOJIyOJI€, ONPEAEIEHbl KOHCTAHThI B YpaBHEHUNU
Mapka-Kyna-XayBunka: a = 0,86; K= 1,15.10-5. OnpenenuTs XapakTepuCTHUECKYIO BA3KOCTh pacTBOpa,
€CJIM CpeIHAsA MOJIsipHast Macca kayuyka 3106 r/mons.

5. K xakoMy U3 21€KTpOJI0B OyAyT IABUTATHCS B JIEKTPUUECKOM T10JI€ MAKPOMOJIEKYIIbI MOTHaM(pOIUTa €CII
e€ro M30HMOHHAS TOYKa cocTaBisgeT 5,027

Bapuanr 2

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

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

3. IIpu BUCKO3UMETPUUECKOM ONPEEIIEHNN MOJEKyIsIpHOil Maccbl BMC Bpemst uctedenus pactsopa
cocraBmwio 100 ¢, 00beM )KUIKOCTH, MPOTEKAIOUIeH Mo Kammuspy, - 10 cMm3, mumHa kanwsapa - 0,2 M.
Kunkocts ¢ Bsi3kocThiO 10-3 H.M/C2 IpOTEKAET MOJ ASHCTBHEM COOCTBEHHOTO Beca, PUUEM BBICOTA
cronba xunkoctu pasHa 0,27 M, a mioTHOCTh pacTBopa 1,03 r/em3. Kakoit paanyc nmeet Kanuuisip?

4. OnpenenuTbh MOJIEKYJISIPHYIO MacCy IHOJUMEpa, HapaMeTpsl ypaBHeHus: Mapka-Kyna-XayBuHka ais
kotoporo paBubl: K= 0,00012, a = 0,8, xapakreprcTuueckas BI3KOCTb pacTBopa paBHa 0,45 mi/r.

5. XKenatun nomereH B OydepHsiii pactBop ¢ pH = 3. Onpenenure 3HaK 3apsa YacTUIL KEJIATHHA, €CITU
M301IIEKTPUIECKas TOUKa HaOmonaercs i Hero npu pH =4,7.

IIpakTnyeckoe 3aaHue il MPAKTHYECKOM MOATOTOBKH

Tema 2. OCHOBHBIE METOJIBI CUHTE3a MTOJIMMEPOB.

CuHTe3upoBaTh NOJUMED 110 MPEATOKEHHON METOAMUKE, OLIEHUTD BBIXOJ] POAYKTa U OIMCATh CTAANH €ro
IIPOU3BOACTBA

Tewma 4. [Ipupoga u cBoKicTBa paCTBOPOB MOJIMMEPOB

DKCIIEPUMEHTAJIBHO OLIEHUTH BSI3KOCTh PACTBOPOB IOJIMMEPOB B XOPOLIEM U IIJIOXOM PacTBOPUTEIIE,
MCTIOJIb30BaTh MOJTYYCHHBIE PE3YJAbTAThI IS OLCHKH palMepoB 1 KOH(OpMaIUi MaKpOMOJIEKYT

TecTupoBanme

Tema 1. Oco6eHHOCTH BBICOKOMOJICKY/ISIPHBIX COCTUHCHHIA
1. BMC - 310 coeiMHEHHSs C MOJISIPHOM MacCOM:
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a) >500,
6) >1000;
B) >5000;
r) >10000.
2. [lonumeproMosiory - 31o:
a) BEIIECTBA C OJMHAKOBOM MOJICKYJISIPHOM MacCOM;
0) ToMMMepbI, OTIIMYAIOIIUECS TI0 COCTaBY Ha OJHY WJIM HecKosbKo rpymm -CH2-;
B) HOJIMMEPbI, MOHOMEPHBIE 3BEHbsI KOTOPBIX SIBJISIOTCS TOMOJIOTaMH;
I') HOJMMEPHI, OTIMYAIOIINECs Ha OHO WJIM HECKOJIBKO MOHOMEPHBIX 3BEHBEB.
3. Kakoe 13 CBOMCTB HE SIBJIAETCS XapaKTepHbIM ToJbKO 111 BMC:
a) o0Opa3oBaHMe IUICHOK M BOJIOKOH;
0) MpoTeKaHNE XUMHUYECKUX PEAKIIUN 10 (QYHKITMOHATBHBIM IPYIIIIaM 0e3 y4acTHs yIIIeBOAOPOIHOTO
paaukana;
B) PE€3KO€ M3MEHEHHUE CBOWCTB MpH J00aBICHUH HEOOIBbIINX KOJIUYECTB XMMHUECKHUX BEIIECTB;
I') paCTBOpPEHUE C HA0yXaHHEM.
4. KTo 13 y4eHbIX BIIEpPBbIE MPABUIIHHO ONPENETIII pa3Mepbl MAKPOMOJIEKYI:
a) Meiiep;
0) JI»urmrop;
B) lTaynunrep;
r) Mapk.
5. Kakoif MeTo MCTIONB3YyEeTCs M1 ONIPENEITIEHHS CPEAHEMACCOBON MOJIIPHON MacCCBhI:
a) CBETOPACCESHHS;
0) TypOuANMETpUYECKOE TUTPOBAHUE;
B) OCMOMETPHSI;
') BUCKO3UMETPHSI.
6. Kakoli u3 METO/I0B HE UCIIOJIB3YETCS JJIsl TOTYUYEHHS] KPUBBIX PACTIPEICICHUS:
a) (hpaKIIMOHHOE OCaXICHUE;
0) ynpTparneHTpuyrupoBaHue;
B) TeJIb-IIPOHUKAOIIAS XpOMaTorpadus;
T') BACKO3UMETPHSI.
7. Kakue nonumepsl SBISIIOTCS CTEPEOPEryISIpHBIMU.
a) MOCTPOEHHBIE O TUITY «TOJIOBA K XBOCTY»;
0) OCTpOEHHBIE 110 TUITY «T'0J0BA K TOJIOBEY;
B) aTaKTUYECKHUE;
') CHHIUOTaKTUYECKHE.
8. K xakoMy Tty conoimMepoB OTHOCUTCA CTpykTypa —A—B—A—B—A—B—A—?
a) CTaTUCTUYCCKUMN
0) ampTepHAHTHBIN
B) IIPUBUTOM
T) OJIOK-COTIOJIUMED

9. Ilonumepsl, U3eTUs U3 KOTOPBIX MOJyYalOTCs B pe3yJIbTaTe XUMHUUECKOro (JOPMOBAHMS 32 CUET
00pa3oBaHMs CIIUTON CTPYKTYPhI OTHOCSITCS K

a) TepMoILIacTaM

0) peakToIIacThl

B) DJIaCTOMEPHI

T') BOJIOKHOOOpa3yroIne

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

0) oOpazoBaHMEM CIIUTHIX CTPYKTYpP BHYTPH MOJIUMeEpa
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B) OTpaHUYCHHBIM IMOTTIOMCHUECM PACTBOPUTCIIA
') 00pa30BaHUEM BOJIOPOAHBIX CBS3CH

Tema 2. OCHOBHBIE METOJIbI CUHTE3a MTOJIMMEPOB.
1. ITonumepusanus - 3T0:

a) mporecc 00pa3oBaHMs TOJTUMEPOB M3 HU3KOMOJICKYJISIPHBIX COCTUHEHUH 3 CUET PACKPBITHS JTBOMHBIX
CBSI3€1 MJIM HEYCTOMYMBBIX LIUKJIOB;

0) mporecc 0Opa3oBaHUs MOTUMEPOB U3 HUZKOMOJIEKYJIAPHBIX COEMHEHH 32 CUET PACKPBITHS TBOMHBIX
CBSI3€1 WJIM HEYCTOMYUBBIX IIUKJIOB, COMPOBOXKIAIOIINIICS TOMOIUTUYECKUM Pa3pbIBOM CBSI3EH;

B) Ipolecc 00pa30BaHus MOJTUMEPOB U3 HU3KOMOJIEKYJIIPHBIX COSAMHEHUI 3a CUET PACKPBITHS IBOHHBIX
CBSI3€M WJIM HEYCTOMYMBBIX IIUKJIOB, COMPOBOXKIAIOIIMNICS TETEPOTUTUUECCKUM Pa3pbIBOM CBS3EH;

T) poriecc 00pa3oBaHMsI MOJIUMEPOB, MPOTEKAIONINN ¢ 00pa30BaHUEM MMOOOYHOTO BHICOKOMOJIEKYIISPHOTO
MPOAYKTA.

2. B psany BunmioBsix MoHoMepoB CH2=CHX c pa3ubiMu 3amectutensimu X = A, b, B, ' aneprus
CONPSIKEHUSI 3aMeCTUTENA X C p-3JIEKTPOHAMM JABOMHOM CBSI3U Bo3pacTaer B psiay: A <b <B <T.
VYKaxuTe BepHOE 3aKII0UeHUE 00 M3MEHEHUU aKTUBHOCTH MOHOMEPOB M COOTBETCTBYIOIINX UM
pasuKaoB.

a) M(A) <M(B) <M(B) <M(I'), R(A)>R(b)>R(B)>R(I');

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(I'), R(A)>R(b) >R(B)>R();

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

3. CropocTh 00pBIBA IIETH MPH PATUKATBHON TOJTUMEPU3AIIMH OTIMCHIBACTCS YPaBHEHUEM:

a) Voo = koo[M][];

0) Voo = ko06[]2;

B) Vo0 = koO[];

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

4. Kakwue (hakTopsl ONpenesstoT COOTHOIICHUE TPUCOSAMHEHUN TI0 TUITY «TOJIOBA K TOJIOBE» M «TOJIOBA K
XBOCTY» MPU PaTUKATHHON TOJTUMEPU3AIMA METHIMETAKpUIaTa B PacTBOPE:

A. XOHIIeHTpanust MOHOMepa, b. TUT 1 KOHIIEHTpaIusl MHUIATOopa, B. TeMiieparypa noaumepusanuu?
a) A, b;

0) A, B;

B) b, B;

r) ToJibKO B.

5. YBenuyeHne CKOPOCTH MOIMMEpPU3aluu 300yTHjIeHa B MPUCYTCTBUU KUCIOT JIplorca ¢ MOHMKEHUEM
TeMIIepaTyphl peakliuu 00yCIOBIEHO:

a) MCHBIIICH SHEPTUEH aKTUBAIIMK POCTA MO CPABHEHUIO C DHEPTHUEH aKTUBAIIMN OOPHIBA;
0) yBEIIMYCHUEM BSI3KOCTH CUCTEMBI («Telb-2PPEKT»);

B) MEHBIIIUM PAcX0J0M HHHUIIMATOPa HAa aKTUBHBIE PUMECH;

') aHTHOATHBIM XOJIOM 3aBUCUMOCTEH CKOPOCTEH 00pBIBA U POCTA OT TEMIIEPATYPHI.

6. B yeM 0CHOBHOE TPEUMYIIECTBO HOHHO-KOOPAMHAIIMOHHOW MOJTUMEPU3ALIUHN:

a) oOpazoBaHUE ABTEPHAHTHBIX COMOIUMEPOB;

0) 0Opa3oBaHMUE TIOJTUMEPOB PETYISIPHOTO CTPOCHUS;

B) 00pa30BaHKEe MOTUMEPOB CTEPEOPETYISIPHOTO CTPOCHUS;

') CHHTE3 MOJUMEPOB C IMIHUPOKUM MOJIEKYJIIPHO-MACCOBBIM PaCIIpeIeTICHHEM.

7. Kakoif MeToq sIBISIETCS YHUBEPCATBHBIM ISl ONIPEIEIICHUsT 00pa30BaHMsI CONOIMMEpA:
a) TypOMIUMETpUUIECKOE TUTPOBAHHE;

0) BUCKO3UMETPHUS;

B) YABTpallCHTpU(PYTrUpOBaHHUE;

T') MOTEHIIMOMETPUIECKOE TUTPOBAHHE.



31

8. PazmenpHas pagukaibHas moMMepu3alus cTuiboeHa (1) u ManenHoBoro aHruapua (2) mpakTU4ecKu
HE MOXET OBITh OCYIIIECTBIICHA U3-32 TPOCTPAHCTBEHHBIX 3aTPYIHEHUHN HA CTAIUH POCTA, & UX COBMECTHAS
noJimMepu3anus npoucxoaut. Kakumu BeIMuMHaMHU KOHCTAHT COMOJIUMEPHU3alUU Il U 12 MOXKHO
0XapaKTEPHU30BaTh MPOIECC COMOIUMEPU3ALNH 3TUX MOHOMEPOB?

a)rl <1,r2>1;

0)rl =r2=1;
B)rl > 1,
rNrlur2 ®O0.

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

a) HE 3aBUCHUT OT JJTUHBI

0) pacTeT C IJIMHOM 1IeTH;

B) YMEHbBIIAETCS C JJIMHOM LEMH;

T') MPOXOJUT YepPe3 MAKCUMYM B 3aBUCUMOCTH

10. Kakue 3 HHKenepeuncaeHHbIX CUCTEM MIPUBOJAT K PEAKIUSIM HEPABHOBECHOM MOJIMKOHICHCALIUN:
A. TOMOTIOJNKOHICH AN 6-aMIHOTEKCAaHOBOM KHCIIOTHI,

b. rekcameTuneHIuaMuH + AUXJIOPAHTUAPUT TepedTaneBOi KHCIOTHI,
B. 1,2,3-nponantpuon + 1,2-6eH3onanoBas kuciora + 1,2-3tananon,
I. rekcameTniIeHAMON + IeKCaMCETUIICHIUN30I[aHAaT:

a) A, b;

0)b,T;

B) A, B;

r)B, I.

Tema 5. Xumudeckue npeBpaiieHus 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 M3 HUXKENPUBEACHHBIX ITOJIMMEPOB MPH TEPMUYECKOM JeCTPyKIMK HaOM0aaeTcs
IIPEeUMYyIIeCTBEHHOE 00pa3oBaHue MOHOMepa?

a) NoauOy THIIAaKpHIIaTa;
0) MOMHU30TPEHA;

B) IIOJIMMETHIIAKPUIIATA;
T') MOJUATHIICHA.

3. Kakoii nosnuMmep jierye noABepraeTcsi KUCIOTHOMY MMApoau3y: nonudTwieHokeus (I150) win
nommaTwiieHTepedranar ([13TD)?

a) [IDTO;

0) [120;

B) B OJJMHAKOBOM CTEIEHU;

T') 3aBUCUT OT MOJICKYJISIPHOM MacCHI.

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

a) yMEHbILIAETCS

0) yBeTMIMBaAETCS
B) HE U3MEHSIETCS
r) 3aBUCUT OT MMP

5. Kakoil 13 HWKenepeuncaeHHbIX TOJIMMEPOB TUAPOIIU3YETCS B KMCIION Cpesie ¢ pa3pbIBOM OCHOBHOM
uenu?



a) 1eJUTI0N034;

0) MONMAKPUIIOHUTPHIT;

B) MOJIUTETPAPTOPITUIICH;
T') MOJTMBUHUJIAIETAT.

6. Kakoi u3 IMMPUBCACHHBIX HHUKC MOJIMMEPOB HCIIB351 CUHTC3UPOBAThL U3 MOHOMEpPA, HA3BAHHUC KOTOPOTO
MoJIy4acTCd 0T6paCLIBaHI/IeM HYaCTHULBI «KIIOJIH:

a) MoJIN-a-METUIICTUPOIT

0) MoNMBUHUIIAIIETAT

B) TIOJIMBUHIJIOBBIA CITUPT

T') MMOJTHAKPUIaAMHU?

7. Kakuie peakuuy IOJIMMEPOB HE OTHOCATCS K IMOJIMMEPAHATIOTUYECKUM:
a) BHYTPUMOJICKYJIIPHOM LIUKIIN3ALINN;

0) BHYTPUMOJIEKYJISIPHOTO OTIICTUICHUS;

B) CIITMBAHUS,

I') IPUCOEIUHEHMUS.

8. Kako#t MmeTos crmBaHus TOJIMMEpPOB HanoOosee A3 HeKTHUBEH:
a) 3a c4eT (PyHKIIMOHAIBHBIX TPYIII CAMOTO MOJIMMEPA;

0) 1o IeHCTBUEM PaTUOAKTUBHOTO OOITyUEHNS,;

B) IIpY HarpeBaHUM;

I') TP UCIIOJIb30BAaHUU CILIMBAIOIIUX ar€HTOB.

9. Kak cka3biBaeTcs Ha MPOTEKAHUH XUMHYECKUX PEaKIUil MoIuMepoB «3h(heKT cocenar:
a) YBEJIMYUBAET CKOPOCTh PEAKIUY;

0) yMEHBIIIAET CKOPOCTh PEAKIIHH;

B) HE BJIUSET Ha CKOPOCTh PEaKIINH;

') OTHO3HAYHO OTBETUTH HEJNB3SI.

10. Kakoit MmeTon nmpuMeHseTCs 1)1l CIIMBAHMS TTOJIMAMUIOB:
a) ByJIKAHU3ALIUsI CEPO;

0) ¢ UCIIOJIB30BAaHUEM JUTAIOTCHOIIPOU3BOIHBIX;

B) C HCIIOJIb30BAHUEM OKHUCIIUTENICH;

T') CIIMBaHKE HEBO3MOXKHO.

Tema 6. Baxkneiimme npeacTaBUTENN TPUPOJHBIX K CUHTETUYECKHUX MOJTMMEPOB
1. CuHTEeTMYECKUH KaydyK [10JIy4atoT OJUMEPU3ALIUEH. . .
a) METHJIaKpHJIaTa
0) crupona
B) Oytaguena-1,3
I') aKpUJIOHUTpPUIIA
2. PearenToMm, KOTOpBII IpUMEHSIETCS 7S BYJIKAHU3ALMH Kay4yyKa, SBISETCS. . .
a) Mel
0) rpadut
B) caxa
T) cepa
3. IlomydeHue aneTaTHOTO IMIENTKA U3 HEJITI0NI03bI BO3MOXKHO OJlarofapsi HaTM4uIo B HEH. . .
a) MUKINYECKUX (parMeHTOB
0) METUJICHOBBIX TPYTII
B) TUJPOKCUIIBHBIX TPy
I') aJIbJAECTUAHBIX TPy

4. J1ns nosry4eHusi CHHTETUYECKOTO Kayuyka 1o JlebeneBy B KauecTBe HCXOHOTO BEUIECTBA HCIIONb3YETC . .

a) MPOIUJIOBBIN CIIUPT
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0) OyTUIJIOBBIN CIIUPT

B) ATHJIOBBIN CITUPT

I') METUJIOBBII CIIUPT

5. K cuHTeTHUECKMM OpraHn4ecKuM NoJuMepaM OTHOCHUTCSL. ..

a) IpOTEUH

0) Kpaxmai

B) IIEJLIIOJIO3a

r) TedQoH

6. OCHOBOI CHHTETHUECKOTO BOJIOKHA KalpOH SIBJISETCS OCTATOK. ..

a) aMUHOKaIpOHOBON KHCJIOTHI

0) OKCHKaIPOHOBOW KUCIIOTHI

B) aHTUJpUJIA KAalIPOHOBOM KUCIIOTHI

r) 3¢upa KapoHOBOM KHCIOTHI

7. K kapOouenHbIM mojimMepam, 1elnb KOTOPBIX COCTOUT TOJIBKO U3 aTOMOB YITIEpOJa, OTHOCUTCA. . .
a) MOJIUIIPOIUJIEH

0) KarpoH

B) HalJIOH

') Kpaxmail

8. HarypanpHblil KayuykK MpescTaBiseT coboil moaumep, MOHOMEPOM KOTOPOTO SBIISETCH. . .
a) U30TPEH

0) TUBHHHMII

B) CTHUPOI

I') IPOIIEH

9. Heopranndeckoi KMCJIOTON, UMEIOIIEN MTOJTMMEPHOE CTPOCHHUE, SIBISETCS. . .
a) KpeMHUeBas

0) xyjopHas

B) CEpHHUCTAs

T') yroiabHas

10. [Tomumep, koTropomy cooTBeTcTBYeT popmyna (-CF2-CF2-)n, Ha3epiBaeTcs. ..
a) ¢Toporiact

0) dbropoyriepon

B) nudTOpMETaH

r) ¢pTOpITaH

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIHUILTNHE IPOBOAUTCS B opMe IK3aMeHa

Tunosbie Bonpockl 3xk3ameHna (I1K-6)
Tunosbie BONPOCHI IK3aMeHA
1. IonuaucnepcHOCTh MOJIMMEPOB. METO/IBI YCTAaHOBIIEHUS CPENHEN MOJISIPHOM MaccChl.
2. Monnas nonumepu3zanus. Buapl nonHoi monumepusanun. OCOOCHHOCTH.
3. KoudopmarmonHas wu3oMepuss U KOHpoOpMAIMs MaKpPOMOJICKYIbl. BelWuuHBI, XapaKTepU3yIOIIHe
pa3Mepbl MaKpOMOJIEKYJI.
4. Bsizkotekyuee coctosinue. KpuBbie TeueHus moaumMepoB. Bs3kocTHBIE aHOMAIHU.
5. AmdotepHble TOMMAIEKTPONHUTHL. M3037MeKTpruyeckass U HM30MOHHAs TOYKH. 3aBUCUMOCTH CBOWMCTB
Tunosble 3a1aHNus A5 IK3aMeHa

1. Cpennuii fuaMeTp JATEKCHBIX YACTHUIL COMOJIMMEpPA U30MIPeHa U cTuposia coctapisaet 1,3.10-4 MM, ux
m10THOCTH 0,9 r/cM3. BBUUCINTE CpeTHEE YNCIIO0 JTATEKCHBIX YacTHIl B 1 MJI JJaTekca, €CJiH JIaTeKC
coaepxuT 50% (Mac.) 3TUX YaCTHII.
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2. XKenarun nomenieH B OydepHsiit pactBop ¢ pH = 3. Onpenenute 3HaK 3apsaa 4acTHUI] JKEJIATHHA, €CIIU
M303JIEKTpUIECKas TOUKa HaOopaercs i Hero npu pH = 4,7.
3. Jlo xakoil KOHBEpCUH MIPOIUIO OpOMHUPOBAaHHE HETPEICNIbHBIX CBSA3EH MOJMHM30IIPEHA, €CIIM HadalbHas
Mmacca nonaumepa osi1a 350 1, a ee yBenuueHue cocraBuiio 165 r?
4. Omnpenenure cpeHEe YUCIO MOHOMEPHBIX 3BEHBEB B MOJIEKYIJIE MTOJMMEpPA MPH MOIMKOHAeHcauuu 80 r
¢TaneBoit KUCIAOTH U 31 T STUICHITIUKOIIA, €Clii TITyOuHa nmpeBpaiueHus pasHa 80%.
5. PaccunraiiTe cocraB (110 Macce) COMOIMMEpa, MOJyYEHHOTO0 Ha Ha4aJIbHBIX CTaAMSIX IPEBpAIICHUS IIPU
conosimMepuzauu 99,2 mons crupona ¢ 0,8 mMosp akpusoBoi kucinoTsl B npucytctBun AWBH, ecin kor
COIOJIMMEpH3ALMK 1151 JaHHOU 6unapHoi cmecu pu 600C paBHbl cootBeTcTBeHHO 0,15 1 0,25.

Tunosble 3aganusa s 3k3amena (I1IK-6)
TunoBoii BaApMaHT KOHTPOJIBbHOI PadoThI
1. Tlpu npoBeneHnr aHaIU3a MOJIMMEPHON CMOJIBI, TIOJYYE€HHON TTOJMKOHACHCAITUEH ATHIICHITIUKOIIA U (pras
KHCJIOTBI, 0OHApy’KEHO, 4TO HaBecka nmoinumepa maccoit 30 r cogepkut 0,002 Moab KapOOKCHIIBHBIX TpyTL. |
CPEIHIOIO CTEINEHb MMOJIMMEPHU3ALUN.

2. Tlpu mpoBeaeHUH Ka4eCTBEHHOTO aHAJIN3a MOJIMMEpPa YCTAaHOBJICHO, YTO COJIEpyKaHHUE YIIepo/ia COCTaBIIS
29,3%, Bomopona - 1,2%, dropa - 69,5%. YcranoBute Gpopmylly MOHOMEPHOTO 3BEHA.

3. Bo ckonbko pa3 u3MEHUTCS MOJTUMEPA TIPH MOJIMMEPHU3AIUU
METWIMETaKpuiara B Macce, ”HUIMnpoBanHoi pasznoxenrneM AVBH npu 700C, ecnu yBenuuuTh KOHLIEHTPE
MHHUIMATOpPa B 4 pa3a (BIMSHUEM peakiMy Nepeadu 1enu npeHedpeys)?

4. 1,5 M pactBop ctupoia B TeTparuapodypane noaumepusyercs npu 250C noj BIusiHUEM
HaTpuii-HapTaTuHOBOTO KOMIUIeKca (3,2.10-5 Monb/im). Beraucnure HadanbHYH0 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 MoMKoHAeHcanuu 80 T
¢draneBoi KUCIOTHI U 31 T STUICHIVIMKOISL, €CU NTyOrHa npeBpaiienus pasHa 80%.

6. PaccuuTaiite coctaB (10 Macce) CONoOIMMeEpa, MOTYYEHHOTO Ha HaYalbHBIX CTaIUAX MPEBpalleHUs IPU
conosmmmepuzauu 99,2 mons ctupoia ¢ 0,8 Moisib akpuiI0BOi KUCIOTHI B ipucyTctBuu AVUBH, ecnn
KOHCTAHTBI COMOJIMMEPHU3AINH I JaHHOM OunapHoi cmecu ripu 600C paBHbI cooTBeTCcTBeHHO 0,15 1
0,25.

Tunosbie TeMbl KypcoBbIx pador (IIK-6)
. Ilpon3BoACTBO U NPUMEHEHNE KapOOTOMOLIETIHBIX TIOJIUMEPOB.

—

2. CuHTe3, CBOMCTBA U MPUMEHEHHUE KUCIOPOJICOACPKAIINX FETEPOIIEITHBIX OJIUMEPOB.
3. Ilomy4yeHue, CBOMCTBA U IPUMEHEHHUE TAJIOTEHCOJAEPKAITUX TTOJIUMEPOB.

4. HykienHOBbIE KUCIIOTHI KaK MPeICTaBUTEIN OHMOMOIMMEPOB.

5. CuHTeTH4YEeCKHE HOHOOOMEHHBIE CMOJIBI.

6. CHHTETHYECKHUE KayUYyKH.

7. Ilonmumepsbl, cofeprKaIlIe UKl B OCHOBHOM IIETIH.

8. CuHTeTHYECKHE MOIUMEPHI MEAUIIMHCKOTO Ha3HAYCHHUS.

9. ®epmeHTHI - OnoornyecKue Katanu3aTopbl. OCHOBHBIC TPUHITUIIBI ICHCTBHS.



10. I'ereporeHHbIe KaTaau3aToOphl HA OCHOBE MMMOOMIIN30BAHHBIX ()EPMEHTOB.

11. IlpencraBurenu npupoAHbIX moaucaxapuioB. CocTas, CTpOEHUE, CBOMCTBA.

12. TepmocTOlKHE M BHICOKOIIPOYHBIE MOJIMMEPHbBIE MaTepHalibl HA OCHOBE apOMaTHUECKUX MOTU3(GUPOB U

IIOJIMaMHUI0B.

13. Heopranuueckue nojJuMepbl 31eMEHTOB [V rpymnmbl nepruogndecKoi CUCTEMBI.

14. Heopranunueckue noaumepsl anemMeHnToB [l u V rpynn neproandeckoit CUCTEMBI.

15. DnexTponpoBOAAIINE MOJUMEPHBIE MATEPUAIIBI.

16. ®enondopmanbaeTuIHbIE CMOJIBI

17. Ilonuakpunarsl 1 KX IPUMEHEHUE B MPOMBIIIIIEHHOCTH

18. CuaTeTHYECKHUE BOJIOKHA

19. ®enomnactel. AMuHOIIACThl. CHHTE3, CBOMCTBA, MPUMEHEHHUE.

20. ®u3noaornyecK aKkTUBHbBIE TouMephl. Kitaccudukanms, cBoWcTBa, 00J1aCTH TPUMEHEHUS.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

OreHka

KommeTenty
15071

JeckpunTops! (YpOBHU) — OCHOBHBIC TIPU3HAKH OCBOCHUS
(mokazarenu JOCTUKECHHUS PE3yJIbTaTa)

COTITHYHOY
(85 - 100 6ammoB)

I1K-6

CBoOonmHO BimazeeT cucTeMoW (YHIAMEHTANIbHBIX XHUMHYECKUX
MMOHSATHUH, JISKAITUX B OCHOBE COBPEMEHHOM XHUMHH
BBICOKOMOJICKYJISIDHBIX ~ COCIMHEHHH, a Takke CIOoCO00B HX
MIPUMEHEHUS JIJIS1 PEIICHUS TEOPETUIECKUX U MPAKTUICCKUX 3a]1ad.

Ha Bompochl oTBeuaeT KpaTko, apryMEHTHPOBAaHO, YBEPEHHO, IO

CYLIECTBY.

«XOPOIIIO»
(70 - 84 6amoB)

[K-6

YMmeer IIPUMEHSATH OCHOBHBIE IOJIO’KECHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN JUIsl PELICHUST IPAKTUYECKUX U
TEOPETUYECKUX  3a4ad [0  CHHTE3y  BBICOKOMOJIEKYJISIPHBIX
COCIIMHECHMI U aHAJIN3Y UX CBOWCTB.

Bompocel,  3amaBaeMble  IpenogaBareleM, — HE
CYILLIECTBEHHBIX 3aTPYAHECHU.

BBI3BIBAIOT

«YIOBJIETBOPUTEIBLHO
»
(50 - 69 6amoB)

I1K-6

Cnocoben MIPUMEHSATD OTEILHBIE MTOJIOXKEHUS XAMUH
BBICOKOMOJICKYJISIPHBIX COCTUHEHUN JJISI PEIICHUS TEOPETHUCCKUX U
MpaKkTUYECKUX  3a7ad. Brmageer  0a30BBIMH  CTaHIAApTHBIMU
OTepanusiMi TI0 TPOBEICHUIO CHHTE3a IMOJMMEPOB W aHAJIU3y HX
CBOMCTB.

«HEYJIOBIIETBOPUTEIH
HO»
(menee 50 6amoB)

I1K-6

He opueHnTupyercss B OCHOBHBIX TEOPETHYECKUX KOHUEHIIHIX,
JeKAIUX B OCHOBE XHMUU BBICOKOMOJIEKYJISPHBIX COCAMHEHUM, B
pesyabTate 4ero He CHOCOOEH pemniarh MpakTUYECKUe 3ajlauu
JTUCIUIUTAHBL.

HenpaBunbHO oOTBeuaer Ha
3aTPYIHSETCS C OTBETOM.

IOCTaBJICHHBIC BOITPOCHI nim

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)
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5.1 Meronuueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOM paboThl 00yUYaromuXCs:

[Mpuctynass K W3y4YCHUIO AMCUMUILUIMHBI, B TEPBYIO OYepenb OOyYaromMMCS HEOOXOIUMO O3HAKOMHTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHuwe, oObem, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus YIeOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieisl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaibHO-TEXHUIECKOe
o0ecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasnene «O0beM U conepikaHue TUCIHUIUIMHBDY YKA3bIBAIOTCS BCE pasfeiibl M TEMbl M3y4aeMOU JHMCIIHII
TaK)Ke BUJBI 3aHATUN U TUIAHUPYEMBIA 00hEM B aKaIEMUYECKUX dacax.

B paznene «Y4eOHO-MeTOmMUecKoe U MHPOPMAITMOHHOE 00eCTIedeHNE TUCIUILTUHBD) yKa3aHa PeKOMEHIyeM
OCHOBHAs1 U JOTOJHUTEIbHAS JIUTEeparypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe TUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS IMEpPeUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJISi OCBOCHHUS

JTUCIUTUTNHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIHHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOXOAUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIEKTUPOBaHHBIN Ha

JIEKIIMOHHOM 3aHSATUU MaTrepual M JOMNOJHHUTh €ro C Y4YeTOM PEKOMEHJIOBAaHHOM JOMOJIHUTEIbHOU

JUTEPaTyphl;

- IPYU CAMOCTOATEIHLHOM U3YYEHHU TE€OPETUYECKOU TEMBI CAENaTh KOHCIEKT, UCIIOb3Yysl PEKOMEHI0BaHHbIE

B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).

5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PaboTa ¢ OCHOBHOI W JOMOMHHUTEIBHON JUTEPATYpOH SBISETCS INIaBHOM (OPMOH CaMOCTOSTEIBHON pe
HeoOXoIMMa IpH MOJTOTOBKE K YCTHOMY OIPOCY Ha CEMMHAPCKHX 3aHATHUSAX, K Je0aTaM, TECTUPOBAHHUIO, 3l
Omna BKIIOYaeT MPOPAOOTKY JIGKIIMOHHOTO MarepHalia i PeKOMEHIOBAaHHBIX UCTOYHHKOB M JIUTEPATYPHI TI0 1
JIEKUUH.

KoHcnekT nekuuu 10KeH conepkarh pedepaTUBHYIO 3allCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
Ha pa3menieHHble B cucteme MOODLe npe3eHTtaiy, OCHOBHBIX HCTOYHHKOB U JIMTEPATYpPhl MO TEMaM, BbIB(
KaxaoMy Bompocy. KOHCTIEKT MOXeT OBITh BBITIOTHEH B paMKax pacrledyarKy BbIIAYH MPE3CHTANNA JICKIIHiA

WIH B OTJIETBHOU TeTpaau 1o npeamety. OH JOKEH ObITh aKKyPaTHBIM, XOPOIIIO YATAEMBIM, HE COACPKATh

HE OTHOCSIIYIOCS K TeMe HH(OPMAIIHIO WIH PUCYHKH.

KoHcnekTbl HaydyHOW JIHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHSATHUSAM JOJDKHBI COAEPkKaTh

OTBETHl HA KAXKIBIA TOCTABIECHHBIH B TEME BOIPOC, MMETh CCBUIKY HAa HMCTOYHUK HH(POpPMAIMU C

00s13aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHWs M Tofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcrieKT MOXET OBITH OMOPHBIM (COAEP)KaTh JIMIIhL OCHOBHBIC KIIOUEBBIE IMO3WIIMK), HO TPU ITOM

MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0beM KOHCHEKTa

OIIPENETAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOIy 4YTE€HHs B BMJIE NMPOCTOIO WM Pa3BEPHYTOro IlaHa (co3aaBaTh IEPEYEHb OC
BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJATh TE3UCHI (IIUTHPOBAHHE HaWOOJEe BAXKHBIX MECT CTaThbl WM MOHOTpaduu, KOPOTKOE W3]
OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBHUTH aHHOTAINHU (KpaTkoe 0000IIeHHe OCHOBHBIX BOIIPOCOB pa0OTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1allU1 110 TOJTOTOBKE K OTJIEIBHBIM 33JJaHUSIM TEKYLIEro KOHTPOJIS
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ColecenoBaHnue NpEANONaraeT OpraHU3alMio Oecelbl MpernojaBareist CcO CTYACHTaMH II0 BOIpPOcCaM
MPAKTUYECKOTO 3aHATHUSA C IIeNbl0 0ojiee OOCTOATENBHOTO BBIBICHHUS HMX 3HAHUH MO OIpPEIeICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4acTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.
VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasiMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:
- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;
- IOJTHOTA U INIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMKA U3JI0KEHUS] MaTepHuaa,;
- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;
- HCIOJIb30BAaHUE JOMOJHUTEIBHOIO MaTepHaa;
- PallMOHAILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.
VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IOArOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMOo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:
- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;
- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COnIep)kKaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS —JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHATbHOW WU yueOHOU
JesITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. CunrotnHa C.E. CaoiicTBa BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI : B
249.Y.1:Yueb6.nocodue;Hayu.pen.B.1.Burnoposuu. - Tam60B: U3n-Bo TT'Y, 2007. - 2007 c.

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

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

6.2 JlonosHUTENbHAS IUTEpPATYpA:

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

2. Kupeer B. B. BricokomonekynsipHbele coequHeHus : YueOnuk Jlns akamemuueckoro OakajaBpuara. -
Mockpa: FOpaiit, 2015. - 602 c. - Tekcr : smekrpommbiii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/384098
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3. Kupee B. B. Bricokomonekynsipabie coenuHenus B 2 4. Yactb | : YueOHuK Ui By30B. - MoOCKBa:
Opaiit, 2020. - 365 c. - Tekct : oanekrpounsii // 3OBC «MOPAUT» [caiir]. - URL:
https://urait.ru/bcode/451520

4. CemunkoB FO.J[. BEICOKOMONEKYIISIpHBIC COCMUHEHUS : y4eO. A CTYIEHTOB. - 5-¢ 3., cTep.. - M.:
Axanemns, 2010. - 367 c.

6.3 1Hble UCTOYHUKU:
1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/

7. MaTepuaJbHO-TeXHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBENCHUS 3aHITHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIEr0 KOHTPOJI U MPOMEKYTOUHOM arTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTMTOPUH U TOMEILIEHUS JJIsi CAMOCTOSTENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOKJIFOUEHUS K cetu "NuTepuer” 51 obecriedueHueM J0CTyIa B IEKTPOHHY]
UH(OPMAITMOHHO-00Pa30BaTEIbHYIO Cpey YHUBEPCHUTETA.

Jlnist IpoBeICHHST 3aHATUH JIEKIIMOHHOTO THITA UCTIONIB3YIOTCSI HA0OPHI IEMOHCTPAIIMOHHOTO 000PYIOBaHUS
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpalud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIuneH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedyeHHE:

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema 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 [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Hayunas osnekrtponHas Oubnuorexka Poccuiickoit akamemun  ecrectBozHanmsa. —  URL:
https://www.monographies.ru

2. DNEeKTpOHHBIN KaTrajaor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. VYuuBepcurerckas OuOnuoreka OHJAMH:  3JEeKTpOHHO-OMOnMoreunas cucrema. — URL:
https://biblioclub.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa3oBaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



