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IIporokom ot 20 1. Ne
3aB. kaenpoit



1. MecTto nucnuminnabl B cTpykrype OINOII

JucnurummHa  «BBICOKOMOJICKYJISIDHBIE  COCIUHCHHUS»  OTHOCUTCS K  00s3aTeIbHBIM
TUCIUIUIMHAM BapuatuBHOM wactu brmoka 1 OIIOII mo wampaenenuto moxarotoBku (04.03.01
«Xumusi» (b1.0.03.04), sBnsercs oO0s3aTeNnbHOM 11 OCBOCHHS CTYJIEHTAMHU OYHOW (DOPMBI
o0y4deHUsl Ha TPEThEM TOJy OOYUYCHHS B IIECTOM CEMECTPE U JJIsi OYHO-3a0YHOM (OpMbI OOyUEHUS B
BOCBMOM CEMECTpE.

Jliis ocBOEHMS JaHHOW TUCLMIUIMHBI CTyIeHTaM He0OX0IuMo 001a1aTh 0a30BbIMU 3HAHUSAMU
[0 cleAylolmM pas3aenam  XuMuu: «OpraHudeckass XUMHSA», «AHAIUTHYECKAs XUMUSD,
«Pu3nyeckas XuMUs», a TAKXKE BIaJeTh allapaToM MaTeMaTHYECKOro aHajlu3a U (QU3MKH B paMKax
IIpenojaBaeMbIX Ha 1 U 2 Kypce IUCHUILIMH.

Jucnunrnnza «BeICOKOMONEKYISIPHBIE COCIMHEHUS» SBIISIETCS OCHOBOM JUISl U3yYEHUs TaKUX
o0acTeil 3HAHWN KaK KOJUTOUTHASI XUMHSI, XUMHUYECKast TEXHOJIOT U, XUMUS JIEMEHTOOPTaHHYECKUX
COEJIMHEHUH, XUMUS MPHUPOJIHBIX COEJUHEHUH, XMMHUYECKHE OCHOBBI OMOJIOTMYECKUX IPOLIECCOB.
OcBoeHME JaHHOW JUCIHUIUIMHBI TaKKE€ HEOOXOIMMO Kak IpeIUIeCTBYIOLIEe MpU JalbHEUIIeH
IPAKTUYECKOH JIeATEIILHOCTH B paMKax BBIITOJHEHHS KBATU(PHUKAIIMOHHBIX PaboOT.

Kypc oTBedaeT OCHOBHBIM TpeOOBAaHMSAM B IUIAHE PEILEHUs 33Jaud 10 COBEPLICHCTBOBAHUIO
o0y4eHHs1 B BBICIICH IMIKOJE. DTOT KypC NaeT MIMPOKWE 3HAHUS (YHIAAMEHTAJBHBIX IOJIO0KEHHUH
HayKH, KOTOpble HEOOXOIUMBI KaK JJIsi HEMOCPEACTBEHHOW paboOThl MO CIELHUATbHOCTH, TaK U JUIS
ITOHUMAaHUs IT1aBHBIX HAIIPaBJICHUN XMMUYECKOW HAYKU U €€ Pa3BUTHS.

Leqb10 AUCUMIIMHBI SBISIETCS (OPMHUPOBAHUE TIPEICTABICHUS 00 OCHOBHBIX OCOOEHHOCTSIX
CBOMCTB BBICOKOMOJIEKYJISIDHBIX COECIUHEHMM, OTIMYAIOIIMX UX OT CBOMCTB HU3KOMOJIEKYIISIPHBIX
COEIMHEHUH, MPUHIUIIAX CUHTE3a MOJIMMEPOB, UX CTPYKType, (PU3UKO-MEXaHUYECKHX CBOMCTBAX W
00J1acTsIX MX NMPUMEHEHMs, CUCTEMHOE OCBOEHHE OCHOB HAyKH O IMOJMMEpax U ee MPaKTHYEeCKOM
3HA4YCHUH.

3agayamMu AMCHUILIMHBI SBIISIOTCS .

e ¢opmupoBaHue 0a30BbIX 3HAHUM O KIACCU(UKAIIMK TOJIUMEPOB B 3aBHCHUMOCTH OT
HpOI/ICXO)K)IeHI/Iﬂ, XUMHUYECKOI'0O CoOcCTaBa, CTpOGHI/ISI OCHOBHOﬁ ey, B 3aBHCHUMOCTH OT
TOIOJIOTUM MAaKpPOMOJIEKYT,

e (opmupoBaHHE TMpeACTaBICHH 00 OCHOBHBIX CBOWCTBax IIOJMMEPHBIX BEIIECTB M UX
pacTBOpOB, OOYCIOBJICHHBIX OOJILIIMMH pPa3MepamMu, IEMHBIM CTPOCHHUEM M THOKOCTHIO
MaKpOMOJIEKYII;

® [U3y4YCHUE OCHOBHBIX 3aKOHOMEPHOCTEM MPOLECCOB CHUHTE3a BBICOKOMOJEKYISPHBIX
COEIMHEHNH,

L] an/I06peTeHHe HABBIKOB BJIAICHUA BKCHepI/IMeHTaJ'II)HBIMI/I 158 TGOpeTI/I‘IeCKI/IMI/I METOAaMU
CHHTE3a U aHAJIN3a [T0JIMMEPOB;

e (opmupoBaHUE y CTYICHTOB YMEHHUIA, TO3BOJISIFOIIMX HMCIOJIB30BATh MOJIYYCHHBIE 3HAHUS IS
peHIeHI/ISI KOHerTHI)IX 3a1a4 HOJ'Iy‘IeHI/ISI HOJ'II/IMCPOB C 3aJaHHBIMH CBOIZCTB&MI/I, B
TEXHOJIOTUH TIepepabOTKU TOJUMEPOB, OINPEACIEHUN MOJEKYIIPHOM MacChl W JIPYTHX
(bU3UKO-XMMHUYECKUX XapaKTEPUCTUK MOJIUMEPOB.

2. HJIaHI/I €MbI¢C pe3yJabTaThbl 06 YCHUA MO JUCIHUIIIINHEC, COOTHECCHHBIC C IIJIAHU €MbIMM

Yy ’ y
pe3yJibTaTaMH 0CBOEHHSI 00Pa30BaTeJbHOI MPOrpaMMbl (KOMIETEHIHSIMH M HHIHKATOPAMHU
AOCTHIKEHUS KOMIIeTEHIIHA)

l'[nalmpyeMble Pe3yabTaThl Oﬁy‘le]—ll/lfl mo JTMCIHMIIJIMHE HaunmeHoBaHue
(MOIIyJIIO), B COOTBETCTBHU ¢ THANKATOPOM JOCTHKCHUSA OIICHOYHOTO




®opmupyemble KOMIIeTEHIIN U cpeacTaa
KOMIleTeHIuH (KO,
HNuaukarop Pe3yabTaTsl 00yueHus
YKaHU
COACprKatHne JOCTHKEHU S 0 JUCHHUILIHHE* *
KOMIIETCHIIUH) KOMIETeH ™
(xom, comepxaHue
WHINKATOPa)
OIIK-1 OIIK-1.1. Braoemwv ocnosamu nomenxkramypol u YcTHbIi onpoc,
CriocoGeH CucrematusupyeT u Kaaccupurayuu noumepos; memooamu KOJUUIOKBUYM,
aHATM3UPOBATh U aHAIH3HPYET OYeHKU 2UBKOCTU MAKDOMOTEKY L, KOHTPOJIbHAS
UHTEPIPETHPOBATh PE3yIbTATEI Memooamu oyenKu u paciema paborTa, SK3aMeH
mepMOOuHamuquKux napamempoe
pe3yibTaThl XUMUYECKUX
pacmeopoe noaumepoes, memooamu OYEeHKU
XUMUYECKUX AKCIIEPUMEHTOB,
6 o KUHemu4ecKux u mepMO()l/lHa/l/lulleCKMx

BKCHepHMeH\TOB’ HA HIO’E[GHI/H/I’ napamempoe noaumepusayuu, Memooamu
HaOMIIOACHUI 1 HU3MCPEHMH, a TAKKE | oyenxu pazosvix u usuveckux cocmoanuil
I/I3MepeHI/II71 PE3YIbTAThI PACUCTOB noaumepos

CBOVICTB BEIIECTB U
MaTepraIoB

Ymemv uoenmuguyuposams nonumeput no
XUMUYECKOU opmyne u npocmpancmeeHHol
gopme; nposodums ananuz xapakmepa
63AUMOOCUCMBUSL NONUMED-PACMEOPUMENb,
onpeodesims mun NOIUMePU3AYUL U
nPOBOOUMb ROIUMEPUAYUIO 8 PAZTUUHBIX
VCIOBUSX; YCMAHABIUBAMb 83AUMOCEA3b
KUHEMUYECKUX NAPAMEMPOE C MONEKYIAPHOU
Maccoti 06pasyouuxcs NOJUMepos;
OYEHUBAMb MEXAHUYECKUE CEOUCMBA
noaumepa

3namo 3a0auu u 06beKMbl UCCTIE008AHUS
HAYKU 0 NOTUMEPAX, ee
MENCOUCYUNTUHAPHBIX CEA3SX, OCHOBbL HAYKU
0 noaumMepax u obracmu ee NPAKmMuULecKo2o
UCRONb308AHUSL, UMEMb COBPEMEHHbIE
npeoCcmagieHust 0 NOIUMEPHOM COCOSTHUU
Kak ocoboii popme cyuecmeosanus
6ewecms, 8 OCHOBHbIX (PUUYECKUX U
XUMUYECKUX NPOSIGICHUSX, KAYECMEEHHO
OMNIUYHBIX OM HU3KOMOAEKYJISAPHBIX
sewecme; NPUHYUNDBL KIACCUDUKAYUU U
OCHOBHbBIE 0COOEHHOCTU CBOUCME
ROAUMEPOB, OCOOEHHOCU MONICKYIAPHO2O
CMPOEHUsL NOIUMEPOB, MEXAHUIMbL
U32UHAHUSL NOUMEPHBIX MOAEKYVIL U
KONUYECMBEHHbLE KDUMEPUU OYEHKU
2UOKOCTU MAKPOMOJLEKYIL, OCHOGHbLE
npoyeccyl NOAUMEPUIAYUL U
NOAUKOHOEHCAYUU, PeaKyul, npomexarouue
6 NOUMEPAX, NPUPOOY Me30MOPPHO20
cmpoeHust u 0cO6eHHOCmU
KPUCMAIUHECKO20 COCMOSIHUSL NOJUMEPO8




OIlK-1.2
IIpennaraer
HWHTEPIPETALUIO
pe3yabTaTOB
CcOOCTBEHHBIX
IKCTIEPUMEHTOB U
pacyeTHo-
TEOPETUYECKUX PadoT
C HCIOJh30BaHUEM
TEOPETUIECKUX
OCHOB
TPaUIIHOHHBIX U
HOBBIX Pa3JeNioB

Braoems cospemennvivu npuemamu cunmesa
NOJUMEPOS8 U MEMOOAMU U3YHUEHUS UX
ceotlicme

Ymems peanuzoevisams cospemenHbiil
noOX00 K CUHMe3y NOIUMEPO8

3namv memooonozuto co30anusi HO8bIX
NOJUMEPHBIX MAMEPUATO8 HA OCHOBE
83AUMOCBA3U «COCMA8 — CHMPYKMYPA —
cBolCMBOoN

XUMHUHA
OIIK-1.3 Braoemw nasvikamu coopa, obpabomku,
dopmyupyer AHANU3Q U CUCEMAMU3AYUY UHDOPMAYUU

3aKJIFOUYCHUS U
BBIBOJBI ITO
pe3ylbTaTaM aHain3a

no meme UCCie008aHUsL, HABLIKAMU 8b1O0OPA
Memoo08 u CpeOCms PeueHust 3a0ay
uccie008aHus

JTCpaTypHBIX Ymemsv kpumuuecku oyenusamo 1106yio
HAAHHBIX, ROCMYRAIOWYI0 UHGOPMAYUIO, 6HE
COOCTBEHHBIX 3A8UCUMOCTIU OM UCTNOYHUKA,; U36e2amb
SKCIICPUMCHTAIBHBIX | ggmomamuuecko2o npumereHus
U pacyeTHO- CMAaHOapmMHIX QOPMYI U RPUEMOE NPU
TEOPeTUYECKUX palboT | pewenuu 3a0au
XUMHYECKOU
HATIPABJICHHOCTH 3namb ocHoBHbIE MEMOObL HAYYHO-
UCCAe008aMeNbCKOU OesIMeNbHOCMU
OI1K-2 OIIK-2.1. Braoemw nasvixamu pabomoi 6 YcTHBI ompoc,
CriocoOeH NMpOBOANTH PabotaeT ¢ 2AOOPAMOPHBIX YCAOBUSX C MOHOMEPAMU U KOJIJIOKBUYM,
¢ co0M0/IeHHeM HOPM XUMHUYECKUMHU unuyuamopamu KOHTPOJIbHAs

TEXHUKH
0€e3011aCHOCTH
XUMHUYECKHI
3KCIIEPHUMEHT,
BKJTFOYAst CHHTES3,
aHallu3, U3yYeHue
CTPYKTYPBI U CBOMCTB
BEIIECTB U
MaTepHuaoB,
HCCIIeJOBaHNE
MPOLIECCOB C UX
y4acTheM

BC€IICCTBAMM C
CO6J'II-O,Z[€HI/IGM HOpM

Ymems pabomame ¢ xumuyeckou nocyooi

TEXHUKU
5 3namu HOpMbl mexHuKU 6e30nacHocmu npu
C3011aCHOCTH pabome ¢ MOHOMEPAMU U UHUYUATNOPAMU
OIlK-2.2. Brademw nagvikamu cunmesa norumepos
[IpOBOAUT CHHTE3 Memooamu YenHou u CIMmynenuamon
BEIECTB U nonumepusayuu
MaTepHaJIoB Pa3HOM
Yumems nposooums cunmes nonumepog
MIPUPOABI C
Memooamu OTUMePU3aAYUY U
HCIIOJIb30BaHUEM

AMEIOIINXCST METOINK

NONUKOHOEHCayuu ¢ coboeHuem
HeoOX00UMbIX Mep 6e30NaACHOCMU, 8 MOM
yucie ¢ MOKCUYHbIMU U
HOACAPOONACHBIMU BEUIECTNEAMU

Buamo HOPMblL MEXHUKU beszonacnocmu npu
CUHmMe3e noaumepos

pabora, SK3aMeH




OIlK-2.3.
[IpoBoauT
CTaHJapTHHIC
Omepanuu Jist
ompeaeneHus
XUMHYECKOTO U
¢azoBoro cocraBa

Braoemv memoodamu suckozumempuu,
MEPMUYECKO20 AHAU3A

Ymemso npoeodumb AaHaAIu3 noaumepos u
Conoaumepos C UCnojab306aHuemM XuMu4ecKux

u gbuauuec:cux Memo008 ucciedo8aHus

3namo meopemu4decKue OCHO8bl AHAIU3A

BEHIECTB U NOAUMEPOE U CONONUMEPOE C
MAaTCPHAIOB HA UX | ucnonb3o8anuem XuMu4eckux u Qusueckux
OCHOBE Memooos ucciedosanus
OIlK-2.4. Bradems memodamu usyuenus Mexanuieckux
IIpoBoauT U MEPMOMEXAHUYECKUX CEOUCME NOTUMEDOS
WICCIIETOBAHMS

CBOMCTB BEIIECTB U
MaTeprajoB C

Ymemv pabomamye na paspwisnoii mawune,
Koncucmomempe I ennepa

HCTIONE30BAHHCM 3nams meopemuueckie 0CHOBbL MEMOO08
CCPUMHOTO HAYIHOTO | y0cn0006anus ceoticme eewecme
06opynoBaHus NOMUMEPHOU NPUPOObL
OIIK-6 OIIK-6.1. Braoemv nasvixamu ocywecmenenus VYeTHBI ompoc,
Criocoben IIpencrasnser KOMMYHUKAYUU € YCMHOU U RUCbMEHHOU KOJIJIOKBUYM,
MIPEICTaBIATh Pe3yIBTaTHI paGoThI B | POPME 01 pewenus uupoko2o Kpyea sada KOHTpOJIbHAS

pe3yabTaThl CBOEH
paboTHI B yCTHOM 1
MUCbMEHHOU (hopMe B
COOTBETCTBHU C
HOpPMaMH H
NpaBWIaMU,
IIPUHATBIMUA B
npodeccuoHaAIBHOM
coob1ecTBe

BHUJIC OTYETA I10
CTaHIapTHOH hopme
Ha PYCCKOM SI3bIKE

6 NPOPecCUOHATLHO-OPUESHMUPOBAHHOL
cghepe

Ymemo nocuuecku eepro, apeymenmuposaro
U ACHO CMPOUMb YCMHYIO U NUCbMEHHYIO
peub 015 peuleHUs WUPOKo2o Kpyea 3a0at 8
NpohecCUOHAIbHO-0PUEHMUPOBANHOTL Chepe

3namo HOpMbL, NPABULA U CNOCoOBL
ocyuecmeienust KOMMYHUKAYUY 8 YCIMHOU U
NUCbMEHHOU (hopme Ol peuenus: WUpoKo20
Kpyea 3a0ay 8 npoghecCuoHaIbHO-
OpUEHMUPOBAHHOU chepe

OIIK-6.2.
IIpencrasnsier
WHGPOPMAITIIO
XHMHYECKOTO
COZIEPXKAHUSI C

y4ETOM TpeOOBaHUH
oubnuorpaduueckont

KYJIETYPBI

Braoemv nasvixamu unmepnpemayuu
OQHHbBIX, NOTYYEHHBIX 8 X00€ BbINOTHEHUS.
1abopamopHbIx pabom no cunmesy u
UBVUEHUIO C8OLICNE NOTUMEPO8

Ymemw ocywecmenams coop, ananus,
CUCMEMAMU3AYUIO U OYEHKY Pe3yIbmanos ¢
yuemom mpeboganuti bubauospapuueckou
KYbmypol

3namb ocrnoeHble cnOCOObL aHANU3A, OYEHKU
U cucmeMamu3ayuy IumepanypHuix
OAHHBIX, HEOOXOOUMbBIX OISl peUleHUs
npogeccuonanbHuIx 3a0a4

paboTa, sK3aMeH




3. CTpyKTypa U coJep:kaHHe TUCHUILIHHBI

3.1 TpyaoeMKOCTb JUCHUIIMHBI

ouHas ¢opMa | OYHO-3204YHAS
o0y4eHust dpopma
o0yueHust
OO0masi Tpy10eMKOCTh 6 3ET 6 3ET
YacoB 110 yueOHOMY ILUIAHY 216 216
B TOM 4HCJIe
ayIMTOPHBIE 3aHATHSA (KOHTAKTHAsI
padora):
- 3aAHSATHUSA JEKIIUOHHOT0 TUIA 32 32
- 3aHATHA CEMUHAPCKOI0 THIIA 19 18
- 1abopaTopHbIe 64 32
caMoCTosITeJIbHAs padoTa 65 82
IIpoMeskyTOUHASI aTTECTALUS — 36 36
IK3aMeH




3.2. Conep:xkaHue TUCHMILINHBI

HaumeHnoBaHue u
KpaTKoe CoAep/KaHue
pa3/esioB U TeM
TUCHUIIIMHBI

Bcero
(4acel)

B TOM YHCJIC

KonTakTHas pa6ora (padoTa BO B3aMMO/eliCTBHH C

npenoz[aBaTeJIeM), yacobl
U3 HUX

3angaTus
MIEKIIMOHHOI0

THIIA

3anaTus
CEeMHHAPCKOT0

3ausaTus
IIaGOPaTOPHOTO

THIIA
THIIA

Bcero

CaMmocTosiTeIbHasi padoTa

00y4JaK0IIerocsi, Yachl

Ounas

OuHo-3209Has

Ounas

OuyHO-3a04Has

OuHas

OuHO-3a04Has
OuHO-3a04Has

Ounas

Ounas

O4HO-3209Has

Ounas

O4HO-3209HAas

Beenenue. O0mue
CBEIEHUS O
BBICOKOMOJICKYJISIPHBI
X COEIMHEHUAX

CuHTe3 oIMMepoB
METOJJaMH LIETHOM U
CTYIIEHYaTOU
MOJIMMEpHU3alun

58

51

14

14

15

14 14 7

43

35

15

16

XHUMHYECKHE
CBOMCTBA U
XUMHUYECKHE
MIPEBPALLICHUS
IIOJIUMEPOB

24

24

14

10

16

dusnka
MaKpOMOJIEKYII,
npupoaa ynpyroctu
MIOJIUMEPOB,
BSI3KOYNIPYTOCTh
MOJIMMEPHBIX CUCTEM

16

22

10

16

PaCTBOpBI IOJIMMCPOB

30

28

20

12

10

16

ITonumepHsIe TEna

36

31

26

15

10

16

IIpomexyrounas
aTTectauus —
OK3aMeH

36

36

Hroro

216

216

32

32

19

18 64 32

115

82

65

82

Texkynuil KOHTPOJIb YCIEBAEMOCTH PEAIIM3YETCsl B paMKaxX 3aHIATHI CEMHHApCKOro THIA U B
paMKax J1abopaTOPHBIX 3aHATUH.

[IpomexyTouHasi arrecTanusi MPOXOAUT B BUAE KOMIUIEKCHOIO 3K3aMeHa B YCTHOU ¢opme B
BUJIC OTBETA 00YYaIOLIerocs Ha TEOPETUYECKHIE BOIIPOCH! Kypca (C MpeaBapuTeIbHON MOATOTOBKOM),
pelIeHNH TPAaKTUYECKUX 3aJad M IOCIEOYIOUIMM CcOOeceJOBaHMEM B paMKax TEMaTHUKU Kypca.
CobecenoBanue MPoOBOIUTCS B pOpME BOIIPOCOB, HA KOTOPbIE CTYIEHT JO0JKEH AaTh KPAaTKUN OTBET
8



3.2.1. Beenenne. O0mue cBeleHHs 0 BLICOKOMOJIEKYIAPHBIX COeTMHEHUSIX

OcCHOBHbBIC TOHATUSA U OMpPEIEICHUsS: MOJIUMEp, OJUTOMEp, MAaKpPOMOJEKYJa, MOHOMEPHOE
3BEHO, CTEIECHb MOJIUMepHU3alnu. Pa3inuus B CBOMCTBAX BBICOKO- U HU3KOMOJIEKYJISIPHBIX BEILECTB.
Knaccudukanus 1 HOMeHKIaTypa nonuMepoB. CpenHue MOJNEKYJSpPHbIE MAacChl M MOJIEKYIISIPHO-
MaccoBO€ pacrpenencHue. Tumpl KOHPUTYpAIlMOHHOW M30MEpPUU (XUMHUYECKash U30MEpHs 3BEHBEB,
yuc—mpanc-u3oMepus, CTepeoru30Mepus)

3.2.2. CuHTE3 MONIMMEPOB METOJaMH LIETHON M CTYNEHYATON MOJIMMEpPH3auu

Paoukanvnaa nonumepusayua. VIHULMMPOBAHME pAJUKAIBHOW monuMepu3anuu. TuIsl
MHUIMATOPOB. DPHEKTUBHOCTh MHULIMUPOBAHUS. DJIEMEHTApHbIE PEAKLUU LEMHOI0 paJuKaibHOIO
npouecca nonumepuzanuu. KrHeTudyeckne ypaBHEHHS OCHOBHBIX CTaui. YpaBHEHHE CKOPOCTH
panguKkaibHON nonuMepusannu. CpelHss JUIMHA KHHETUYEeCKUH Lenu. Peaknuu nepenauu nenu mnpu
pagukanbHOM nosmMepusauuu. Ilepemada nenm Ha wHMIUMartop. Ilepemada nmenu Ha MOHOMED.
JlerpagaunoHHblii nepeHoc nend. OcoOEHHOCTH MOJIMMEPU3ALUM MOHOMEPOB AJIMJIOBOTIO psfa.
Perynsatopsl MosiekymnsipHoi Macchl. Kiaccbl coenuHeHuil. 3HaueHne U MPUMEHEHUE PEryisiTOpoB
MOJIEKYJSIDHOM Macchl. YpaBHEHHE CTENEHU IOJMMEPHU3AlMM Ul CTalMOHAPHOIO Ipolecca
Ha4yaJpHOM cTaguu noiumepusauuu. OnpeneraeHre OTHOCUTENbHBIX KOHCTAaHT Nepefadd Lemwu,
otnomenus Kp/Ko>®. MHruGupoBanye 1 peryInpoBanye pajguKanbHOH TonuMepusanyuy. CUIbHbIE U
crnabpie MHruOUTOpHI (3amemnurend). [Ipumepsl. MaayknuonHsid nepuoa. OnpeeneHne CKOPOCTH
MHUIMAPOBAHUS METOJIOM MHIHOMpoBaHusA. PanukanbHas noiauMepusanus Ha IIIyOOKHX CTENeHsX
npespamienus. [enb-3pdexr. Moaens obpwiBa mernu. YpaBHeHue 3yboBa-EmenbsHoBa. ITpuembr
nojanieHus renb-3pdexra. Crocodbl MpoBeleHUs paauKaabHON mnoauMepuzanuu. OcobeHHOCTH
9MYJIbCHOHHOMN [IOJIUMEPU3ALIUH. TepmonnHamuka paguKaIbHON [IOJIMMEPU3ALIUH.
[TonmmMepu3amOHHO-1ENIOJINMEPU3ALUOHHOE paBHOBECHE. [TpenenbHas TeMIeparypa
nonuMepu3anuy. PaBHOBECHAsI KOHIEHTPALMSI MOHOMeEpa.

Paouxanvnaa cononumepusayua. JuddepeHuunanbHoe ypaBHEHHE COCTaBa COIOJIMMEpA
Maiio-JIptonca. OTHOCHUTENIbHBIE AKTHBHOCTH MOHOMEpoB. KpuBbIE cocTaBa COIOJIUMEDA.
PeakiimoHHast crmocoOHOCTb MOHOMEPOB M paaukanoB. CTepuyecKuid, MOJAPHBINA, PE30HAHCHBIH
¢dakTop. AKTHBHbIE MOHOMEpHl M HeakTuBHbIe. [IpaBuino antubatHocTH. Cxema Q-e Andpes-
[Ipaiica. Comonumepusanusi Ha TJIyOOKHMX  CTeleHsX mpeBpamieHus. KommosuimoHHas
HEOJAHOPOJHOCTb.

Kamuonnaa nonumepusayus. MoOHOMEpBI, CIIOCOOHBIE BCTyHaTb B  KaTHOHHYIO
nonumepusanuo. Karanusatopel M cokaramm3aropel. POCT M orpaHudeHwe pocra LENned IpH
KaTHOHHOW MOJIMMEPU3ALUH.

Anuonnaa  nonumepuszayusa. MoHOMepbl, CHOCOOHBIE BCTyHaTb B  aHHOHHYIO
nosmMepusanuio. Katanusaropsl aHHOHHOM noiauMepu3anuu. HnnunpoBanye, pocT U OrpaHuYEHHE
pocTa 1eneu npyu aHnOHHOM noaumepusanud. "JKusble nenu'.

Honno-koopounayuonnana noaumepuszayus. Ilonnvepusanuss [OUEHOB Ha  aJKWIaX
MetaiuioB. [Tonumepuszanus Ha katanuzaropax [{urnepa-Harra.

Ilonukondencayus. Tunel peakuuid INOJMKOHJAEHCAlMU. PaBHOBECHas M HEpPaBHOBECHAA
noJinKoHAeHcaus. Poinb moG0YHOro HHU3KOMOJEKYNISAPHOTo MNpoaykTa. OCHOBHBIE KMHETHUYECKHE
3aKoHOMepHOCTH. YpaBHeHue Kaposzepca. CmmTbele U pa3BeTBICHHbIE moauMepbl. Touka
reseoOpazoBanusa. DeHOMIacThl, MOJUYpPETaHbl, MOMUAI(PHUPHI, TOJIUAMHUBI, TOJIUKAPOOHATHI.
Apomarnyeckue KOHIEHCAMOHHbIE oauMepsl. Kesnap.

3.2.3. XuMnueckne CBOMCTBA H XUMUYECKHUE NMPeBPaNIEHUsI IOJIUMEPOB

XapakTepHble OCOOCHHOCTHM MAaKpOMOJEKyd Kak peareHToB. ClHIMBaHUE MOJUMEPOB.
Bricbixanne kpacok. Bynkanuzanus kaydykoB. OTBEpXkAEHHE SIOKCHUAHBIX cMOJ. JlecTpykuwus
noauMepoB. Tepmuueckas nectpykuud. Hukmuzanus. TepmookucnutenbHas gecTpykuus. ['openue.
®oroxnectpykuus. Porookucienue. [loammepananoruusble NpeBpaLECHUS.



3.24. ®duzuka MaKpoOMoJIeKYJ, NpPUpPoAa YHNPYrocTH MOJMMEpPOB, BSI3KOYNPYrocTh
MOJIMMEPHBIX CHCTEM

o 1/2
WneanbHblil TayccoB KiIyOoOK. <R2> : <SZ>1/2 (BbIBOM). Pacmpesenenne mo pasmepam,

pacnpenelieHne MIOTHOCTH 3BEHBEB B KiIyOke. PeanbHbie memu. DPGekT MCKIIOUYEHHOTO0 o0beMa.
Habyxanue kiyOka. 3aBUCUMOCTh OT KOHIIEHTpaluu U Temneparypsl. ['nOkocts nenu. IloBopotHo-
M30MepHbI MexaHu3M. KonudecTBeHHass XapakTepucTuka. TepMoJMHaMHUecKas M KUHETHYecKas
rMOKOCTh. YHOPYrocTh HOJUMEpPOB. TepMoaMHaMUYecKue CoOCTaBisiouie. TepMoauHaMHKa
ne(OpMHUPOBAHHOTO KIyOKa. YTPYrocTh MOJUMEPHOW CETKH. DHTPOINUIHAs MPUPOAa YIPYrOCTH
KayaykoB. Tpu npu3HaKa BbICOKOIACTHUHOM J1ehopMaluu.

Bsskoynpyrocte nosmmepoB. Moaenn Makcsenna u KenbBuna. Pemakcanus HanpspKeHUs.
[Ton3yuects. Teopuss pentauumil. Bpems pemakcanuu. Ynpyruid rucrepesuc. JuHamuueckue
Harpy3ku (medopmaruu). KomruiekCHBI MOAYIb  yOPYrocTH. 3aBUCUMOCTH OT  YacCTOTHI.
MexaHnueckue noTepH.

3.2.5. PacTBOpHI MOJIUMEPOB

[IpyHuMnBl pacyera SHTAIBIMU M DHTPONMM pacTBopeHus. Ilapamerp pacTBOpUMOCTH.
[IpencraBnenuss o teopuu Prnopu-Xarrunca. Ilapamerp B3aumopeiictBus y. OcMmoTHuecKoe
nasineHue. OnpeneneHne CpeJHEYHUCIOBOM MOJIEKYJSIPHOM Macchl M BTOPOIO  BUPHAIBHOTO
kodpduuuenta. TepMoanHaMHuUEcKass XapaKTEpUCTHKA pPacTBOPOB IMOJIMMEpOB. 0O-YcioBus.
OrpannyeHHast paCTBOPUMOCTb. TeopeTudeckrne OCHOBHI (PPaKIIMOHUPOBAHHMS ITOJTUMEPOB.

3.2.6. ITomnmepHbIe Te1a

Kpucrannuueckue, KUIKOKpUCTAIMYECKHME U amopdHble noiaumepsl. Heobxoanmele
yCIOBUSL KpUCTAJUIM3alMU W o0pa3oBaHus Me3odasbl. Tpu ¢uznyeckux COCTOSAHHS aMOpP(HBIX
nonumepoB. Tepmomexanundeckas KpuBas. CTeKsI000pa3HOE€ U BBICOKOIIACTHYECKOE COCTOSHMS
nosuMepoB. Bsskorekydee coctosHue nonumepos. [lnactudukanus nomumepos. JlepopmarrionHsle
cBoiictBa mosmMepoB. OpueHTtanus. [IpoYHOCTH KPUCTAIUIMYECKHX, JKUAKOKPUCTAUIMYECKUX U
aMop(HBIX oMMepoB. JlonroBeyHocTb. MexaHu3M pa3pyleHusl.

3.2.7. JIabopaTOpHBIH NPAKTHKYM

B pamkax y1ab0opaTOpHbIX 3aHSATHI CTYJIEHTHI BBIIOIHSIOT CIEAYIOIINE Ja00opaTopHble paOOThI:
N3yueHne CKOpOCTH paJuKaJIbHOM moauMepu3auuu B Macce, IleHomomuyperansl, JlecTpykuus
noauMepoB, OnpeneneHue  MOJIEKYISIPHO-MACCOBBIX — XapaKTEPUCTHK  IOJUMEPOB  METOJIOM
BUCKO3UMETpHH, M3031ekTpudeckas Touka noiauamgponuta, MexaHHUeCcKHue CBOMCTBA IMOJIUMEPOB,
Tepmomexannueckne cBoHCTBa moanMepoB, [lomyuenne HanomHeHHbIX [IBX-kommosunmii 1o
IJIaCTU30JIbHOU TEXHOJIOTUH.

4. YueOHO-MeTOAUYECKOe o0ecrieueHre CaAMOCTOsITeIbHON padoThl 00y4yarouxcs

CamocrosiTenpHass paboTa CTYIEHTOB BKIIOYA€T padOTy B UYHMTAILHOM 3ajie OMOIMOTEKH, B
y4eOHBIX KaOumHeTaxX (JabopaTopusx) M B JOMAITHUX YCJIOBHUSX, C JIOCTYIIOM K pecypcam MuTepHET
JUISL IOATOTOBKU K COOECEIOBAHUIO U KOHTPOJIBHBIM paboTaMm.

K dhopmam Tekyiiero KOHTPOJIs YCIeBaeMOCTH TUCITMILIMHBI OTHOCHTCS CIICAYIOIIEe:
e (CobecenoBanue
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KonrponsHas pabora

[TpoBepka OTYETOB MO TeMaM JIAOOPATOPHBIX 3aHATUI
Komnoxksunym

HpOMC)KYTO‘IHaH aTTeCTalus I10 UTOraM OCBOCHHUA AWMCHUILIIMHBI ITIPOXOAUT B (bOpMC IK3aMeEHa.

K sk3ameny B 6-oM cemecTtpe o4HOH (HOpMBI 00ydeHUS U 8-0M ceMecTpe OYHO-3a09HON (HOPMBI

oOydeHHUsl JTOMYCKAITCS OOy4Yaronivecs, BBIMOJHHUBIIAE BCE OTYETHl MO TeMaM JIaDOpaTOPHBIX

3aHSITHH.

KOHTpOJIBHBIG BOIIPOCHI U 3aJaHud IJId HNPOBCACHUSA TCKYHICIO KOHTPOJA U HpOMe)KYTOqHOfI

aTTeCTalluy 110 UTOraM OCBOCHHUA JUCHUIIIIMHBI IIPUBCACHBI B 1II. 6.2.

5. ®oH OIIEeHOYHBIX CPEACTB /ISl IPOMEKYTOYHOM aTTeCTAIUU MO JUCHHUILIHHE (MOTYJIIO),
BKJTIOYAIOIINHI

5.1.

Omnucanue mKan OLICHUBAHWS PE3YJIbTATOB 06yquI/1${ 110 AUCLMIIIINHE

YpoBeHb Ixana ouennBanus chopMUPOBAHHOCTH KOMIIeTeHIMI
copmupoBan
1JI0X0 04eHb X0POLIO
HocTH Hey/I0BJIETBO | yIOBJIETBOPH P
i X0pouIo OTJIMYHO
KOMIIETCHIMH PUTETBHO TeJIbHO P
(uHaMKaTOpA NPeBOCX0HO
JOCTHKEHUS q
" € 3a4TeHO
KOMIIeTeHIIHiA) 3a4TCHO
OtcyrtcTBHE YpoBeHb
3HAHUH 3HaHUH B
YpoBeHb
TEOPETHIECKO N o0Beme,
YpoBeHb MpuHumansHO | 3HaHMHU B YpoBeHb
TO MaTepHana. . . COOTBETCTBYIOLI N
3HaHUH HIKE | JIOMyCTHUMBIN o0beMme, 3HaHUII B Y
POBEHB
MHHUMAJIBHBI | YPOBEHb COOTBETCTBYIOIILL M HIpOrpamMme obObeme &
HeBozmorkHOC . IOJICOTOBKH. ’ 3HaHUH B
HAHUS X 3HaHHH. €M IIporpaMme COOTBETCTBYIO
SHaHusg T OLEHHTD ] } porp Jonymeso Y0 | o6peme,
TpeOOoBaHHH. OITyIIIEHO MOATOTOBKH. eM
HOJIHOTY 1/? Loy . HECKOJIBKO n TIPEBBILIAIOLIE
o MeJId MECTO | MHOTO OIyLIEHO porpaMme
3HAHMI 6 5 HAonym HeCyIIIeCTBEHH porp M [IporpamMmy
rpyoOsIe HETPyOBIX HECKOJIBKO MOATOTOBKH
BCIIE/ICTBHE py Py BIX OIIHGOK A > | MOArOTOBKH.
OIIUOKH. OIINOKH. HerpyobIx 0e3 OmHMOoK.
OTKa3a
ournbok
o0ydatomieroc
s OT OTBETA
OtcyTcTBHE n IIponemonctpu | IIponemonctpu | Ilpomemoncrp | IlpomemoHcTp
0JIEMOHCT
MHWHUMAJIbHbBI P P POBaHBI BCE POBaHbI BCC UPOBaHbI BCC UPOBaHbI BCC
o HUPOBAHBbI
X YMEHUI . Ipu pemennu P OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE
OCHOBHEIE
HeBo3MOXHOC | cTaHAapTHBIX - YMEHHSI. YMEHHSI. YMEHHS,peme | YMEHHS,.
Tb OIIEHUTH 337124 He P ) Pemienn! Bce Pemiensl Bce HBI BCE PermieHsl Bce
CIICHBI
HaJIMIne HPOJEMOHCTP OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE
o THUIIOBBIC
YMEHHI HUPOBAHBI 3a7a4u ¢ 3aJauy . 3a7a4u ¢ 3a1aui.
Ywmenus 3a/1a44 ¢
BCIIEJICTBHE OCHOBHEIE 6 HErpyObIMI BrImoHeHBI Bce | OTASNBHBIMEI Bemonaenst
HETpyOBIMI
OTKa3a YMEHHUS. P (}3] OLIMOKAMHU. 3aJaHus, B HECYyILIECTBEH | BCE 3aJaHus,
OIINOKaMH.
oOyyatoreroc BrInosHeHs! Bce | MOJHOM HBIM B TIOJTHOM
BrinonHenst
1 OT OTBETa Nwmenu mecro 3aJaHusd, B o0Beme, HO HEIOYeTaMH,
BCE 3aJ]aHUs
rpyobie TTOJTHOM HEKOTOpBIE C BBITIOJIHEHBI o0beme 6e3
HO HC B
OILITHOKH. 00BeEME, HO HEI0YCTAMU. BCe 3aJaHusa B | HEAOYCTOB
TIOJTHOM
HEKOTOpBIE C TIOJTHOM
obObeme.
HEJJ0YeTaMH. obObeme.
u OTtcytcTBHE IIpu pemenun | Umeercs IIponemonctpu | Ilponemonctpu | Ilpopemonctp | IIpoaemoncTp
ABBIKH
BIIQ/ICHUS CTaHJApTHBIX | MHUHUMAIBHBI | POBAaHEI POBaHEI HPOBaHbI HpOBaH
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MaTepHaIoOM.
Hepo3moxnOC
Th OLICHUTH
HaJIM4re
HaBBIKOB
BCIICJICTBUE
OTKaza
obyuaromieroc
s1 OT OTBETA

3a1a4 He
MPOJIEMOHCTP
HUPOBaHbI
0a30BEIE
HaBBLIKH.

HMmemn mecto
rpyOsie
OIITKOKH.

u

Habop
HaBBIKOB IS
penreHus
CTaHJAPTHBIX
3amaq ¢
HEKOTOPBIMU
HeJoYeTaMu

0a3oBbIC
HaBBIKU

IIPU PEIICHUU
CTaHIAPTHBIX
3a1ad ¢
HEKOTOPBIMHU
HeloueTaMu

0a3oBbIe
HaBBIKH

MIPU pEIICHAN
CTaHJAPTHBIX
3ama4 6e3
OIIMOOK U
HEJ0YETOB.

HaBBbIKH

[PH PeLICHUN
HECTaH/IapTH
BIX 3a/1a4 0e3
OIIHOOK U
HEI0YETOB.

TBOPUYECKUI
MOJXOI K
PpELIEHHIO
HEeCTaHapTH
BIX 3aJa4

[Ipyn m3yyeHUH IUCHUILIMHBI «BBICOKOMOJICKYISPHBIC COSAMHEHUS» CTYICHTHI IOJYYaroT
CleqyIoIIre 3HaHUS, YMEHHsI U BlaZieHus B pamkax ocBoeHusi komnerenuuii OIK-1, OIIK-2, OIIK-

6:

OIIK-1.1. Cucremaru3upyeT W aHAIM3UPYET PE3yJIbTATHI XUMHYECKHX 3KCIICPHMEHTOB, HAOIIOICHUIA,
MU3MEpEeHUH, a TaK)Ke pPe3ysIbTaThl PaCYeTOB CBOMCTB BEIIECTB U MaTepHaJIOB.

OIIK-1.2. TlpemmaraeT HWHTEPHPETAMIO PE3yJIbTATOB COOCTBEHHBIX OSKCIHEPUMEHTOB W  PacdeTHO-

TCOPETUIYCCKUX pa60T C UCTIOJIB30BAHUEM TCOPCTUUCCKUX OCHOB TPAAUIIMOHHBIX X HOBBIX Pa31€JIOB XUMUU.

OIIK-1.3. ®opmynupyeT 3aKiIOuYeHHs W BBIBOIBI IO pe3yJdbTaTaM aHajinW3a JHTEPATyPHBIX aHHBIX,

COOCTBEHHBIX DKCTIIEPUMEHTAJIBHBIX M PACYETHO-TEOPETHYECKUX pabOT XUMUYECKOW HAIIPABICHHOCTH.

OIIK-2.1. PaGoraeT ¢ XMMUYECKMMH BELIECTBAMHU C COOJIIOIECHUEM HOPM TEXHHUKH 0€30MaCHOCTH.

OIIK-2.2. TIpoBOaUT CHHTE3 BELIECTB M MATEPUAIOB PA3HOW MPUPOBLI C MCIOJIL30BAHMEM WMEKOIIUXCS

MCETOOHUK.

OIIK-2.3. TIpoBOAUT CTaHIaPTHBIE ONIEPALIMH JUIs ONPEEIIEHUs. XAMHYECKOTO U (Da30BOTO COCTaBa BELIECTB

" MaTC€pUuajioB HA UX OCHOBC.

OIIK-2.4. TIpoBoaWT HCCIIEN0BAHMS CBOMCTB BEMIECTB M MATEPHAIIOB C MCIIOJIL30BAHUEM CEPUIHOTO

HAY4YHOro 000pyJOBaHUs.

OIIK-6.1. TIpeacrasser pe3yibTarsl padoTHl B BUJIE OTYETA 110 CTAHAAPTHOM (POPME Ha PYCCKOM SI3BIKE.

OIIK-6.2.

IIpencraBnsier

oubmorpaduiecKoi KyabTypHl.

MH()OPMAIHIO

XHUMHYCCKOT'O

COJICPIKAHUSI

C  y4eToM

TpeOoBaHMI

[IpomMexXyTOUHBI KOHTPOJb KauyeCTBAa YCBOECHMS CTYAEHTAaMH COJEPKAHUS JUCIHILIAHBI
IIPOBOJUTCA B BUJE KOMIUIEKCHOTO DK3aMEHa, Ha KOTOPOM OIIPEIENISAETC:
YPOBEHb YCBOCHMS CTYJICHTaMU OCHOBHOT'O yUe€OHOT0 MaTepuaa o AUCHUILINHE,
YPOBEHb IOHMMAaHUS CTYI€HTAMH U3y4YEHHOI'O MaTepuaa;
CIOCOOHOCTH CTYICHTOB MCIIOJIb30BaTh MOJyUYE€HHBIE 3HAHUS JUJISl PELIEHHS] KOHKPETHBIX

3ajad.

DK3aMeH B 6 cemecTpe il 04HOM GopMbl OOydeHHsI U B 8-0M ceMecTpe Il OYHO-3a0YHOM
dbopMBI IPOBOUTCS B YCTHOW (opMe B BHJE OTBETa OOYYAIOMIETOCS HA TEOPETUYECKHE BOIPOCHI
Kypca (C TpeaBapUTEIBHONW MOITOTOBKOI), PENICHWH NPAKTHYECKAX 3ala4 W MOCIEIyIOIUM
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cobecemoBaHneM B pamMKax TeMaTUkH Kypca. CobecemoBaHue MpoBOAUTCS B (OpMe BOIPOCOB, Ha
KOTOPBIC CTYACHT OJOJIKCH AaTh KpaTKI/Iﬁ OTBECT

J1si mpoBeleHUs] NPOMEKYTOYHOr0 KOHTPOJS C(GOPMHMPOBAHHOCTH KOMIIETEHIIUH
HCMOJIb3YyeTCsl OTBET M0 OMJIeTy Ha IK3aMeHe.

IIIxaja OueHKH NPHU NPOMEKYTOYHOM aTTeCTAllul

OIIeHKa YPOBeHB NoAroTOBKH

[TpeBocx01HO Bce xommeTeHImy (4acTi KOMIETSHITHI ), HAa (OpPMHpPOBaAHUE
KOTOPBIX HAIIPaBJICHA JIUCIUILINHA, C(OOPMUPOBAHKI HA YPOBHE HE
HUKE «IPEBOCXOJTHOY

OT1iIuyHO Bce kommereHmmu (Y4acTH KOMIICTCHIWI), Ha (HOPMUpPOBAHHUE
KOTOPBIX HampaBjieHa TUCIHILINHA, C(HOPMUPOBAaHBI HA ypOBHE HE
HUKE «OTJIIMYHO», TIPU O3TOM XOTsS OBl OJHA KOMIICTEHITHS

C(pbopMHpOBaHa Ha OBHEC «OTJIMYHO»
3a4TCHO (b PMHD yp

OuyeHb X0poI1Io Bce xommereHIuu (Y4acTH KOMIICTEHIMI), Ha (QOpPMHUpPOBAHHE
KOTOPBIX HampaBleHa AWCIUILUINHA, COPMUPOBAHBI Ha YPOBHE HE
HU)KE «OYCHb XOPOIIO», MPH ATOM XOTS Obl OJIHA KOMIICTCHIIHSI
chopMrpoBaHa Ha YPOBHE «OYEHH XOPOIIIO»

Xopor1io Bce kommereHmmu (Y4acTH KOMIICTCHIMI), Ha (HOPMUpPOBAHHUE
KOTOPBIX HarpaBjieHa TUCIMILIMHA, C(HOPMUPOBAHBI HA YPOBHE HE
HIDKE «XOpOIO», TpPHU OTOM XOTA OBl OJHA KOMITETEHIIH
chopMupoBaHa Ha YPOBHE «XOPOIIIO»

VYnoBierBoputenbHo | Bce  xoMmeTreHumM (YacTM  KOMIETEHIMH), Ha ()OpPMHUpPOBaHHE
KOTOPBIX HalpaBjeHa IUCLMIUINHA, c(hOpMHUPOBAHBI Ha ypOBHE HE
HIDKE «YZIOBJIETBOPHUTEIIEHOY, IIPU 3TOM XOTS OBl OJlHA KOMIIETCHLIUS
chopMHpOBaHa HA YPOBHE «yIIOBJIECTBOPUTEIHLHOY

HeynoBnerBoputenb- | Xors Obl  OaHa  KOMIETEHUMs CHOPMHpOBaHA HAa  yPOBHE

HO «HEYIOBJIETBOPUTEIBHO», HM OJHA W3  KOMIIETEHIHH  He
HE chopMHpOBaHa HA YPOBHE «ILIIOXO»

3a4TE€HO

ITnoxo Xots Obl 01HAa KOMIIETEHIUS C(OPMHUPOBAHA HA YPOBHE «ILIIOXO0»

6.2. TumoBble KOHTPOJIbHBIE 32JaHUSI WJIM HHbIE MaTepuajbl, HeOOXOAMMBIE I OLEHKH
pe3yabTaToB 00y4eHHUs.

6.2.1 KoHTpoJIbHBbIE BONPOCHI

80NpOCHL Koo gopmupyemoii xomnemenyuu

1. KakoBbl crienuguyeckue CBOMCTBa mmonuMepoB, kotopsie | OIK-1
CYIIECTBEHHBIM obpazom OTJIHYAIOT 1704 oT
HU3KOMOJICKYJISIPHBIX COSTMHEHUN?

2. HazoBuTe TpPUHOWNBI W KPUTEPUH, B COOTBETCTBHH C
KOTOPBIMH MOJIMMEPHOE COCTOSTHUE BEIIECTBA
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paccMaTpuBalOT Kak 0co0yioo ¢GopMy  CYIIECTBOBAHHUS

XUMHUYECKMX  COEIMHEHMH C  KOMIUJIEKCOM  CBOIMCTB,

KAUeCTBEHHO OTJIMYHBIM OT CBOMCTB HHU3KOMOJIEKYJISIPHBIX

COCTUHEHUN.

[To kakuM IpUHIUIAM KJIaCCU(PUIUPYIOT TOTUMEPHI?

KakoBbl NpUHIUNMATIBHBIE OTIMYMA MEXIY pPEaKLHUAMU

LHeMmHOM u cryneHyaTo mnosmmepusanuu? [lpuBenure

IPUMEpPBI MOJIUMEPOB, KOTOPbIE MOTYT OBITh IOJyYEHbI

LEMHON MOJIMMEPU3ALMEN U TTOJTUKOHICHCALIUEH.

5. Kakumu crioco6amMu MOXXHO MHULMUPOBATh MPOLECC LEMHON
panukanbHOM  monumepusauuu?  IlpuBenure  mpumepsl
Haun0oJiee paclpoCTPAHEHHBIX HHULIUUPYIOIIUX CUCTEM.

6. Uto Ttakoe s¢ddexkruBHOCTE  MHMIMUpOBaHHA?  Uem
00yCJIOBJIEHO OTKJIOHEHHE 3((HETUBHOCTH HHUIIMMPOBAHUS
ot 1.

7. Kakue OCHOBHbBIE JONYIIEHUS MHCIOJB3YIOT IIPU BBIBOJIE
YpPaBHEHUS  CKOPOCTH  DPAJUKAIBbHOM  moJumepusanuu?
BriBenuTe 310 ypaBHEHHE.

8. Kakue QaxTopbl OnpenenstoT MaKCHUMAaIbHO JIOCTHKUMYIO
MOJIEKYJISIPHYIO ~ Maccy MOJuMepa MpH  paguKaIbHOU
noaumepuzauu? M3 KUHETUYECKUX JIaHHBIX BBIBEAUTE
ypaBHEHUE JJIs CTENEHU PaJIuKaJIbHOM MOIMMEpPU3aLinu.

9. Uro Takoe mnonMMepaHalopuyHble MpeBpaiieHus? KakoBbl
OCHOBHBIE HAINpPaBJIEHUsI UX MPAKTUUECKOIO MCIOJIb30BaHUsA?
[TpuBeauTe mnpUMEpPHl MOJUMEPOB, KOTOPBIE MOTYT OBITh
MOJIyY€HBI TOJIBKO IO MOJIMMEPAHAIOTUYHBIM PEAKIUSIM.

10. B uem 3axioyaercs MEXaHM3M CIIMBAaHUS IOJUMEPOB?
KakoBbl OCHOBHBIE HaIpaBJICHUS MPAKTHYECKOTO
MCII0JIb30BaHUs ATOr0 METOa?

11. Kaxosa npupoaa KOH(}OpMallMOHHON U30Mepun
OJIMMEPOB?

12. Yro Takoe CTaTUCTHUYECKHA CerMeHT miu cermMeHT KyHa?
BeiBenute ¢dopmyiy JUisl OLIEHKH pa3MepoB TI'MOKOIETTHBIX
MOJINMEPOB.

13. KakoBa mpupoga T'MOKOCTM  TMOJMMEPHBIX  Iierei?
[Tepeuncnure GakTopbl, OKa3bIBAIOIINE BIUSHUE HA THOKOCTh
MaKpOMOJIEKYJI.

14. B uyem 3akioyaeTcsl pa3iMuMe MEXAY IOHATHUSMU
KWHETHYEeCKasi ¥ TepMOJIMHAMUYECKass THOKOCTh OJIMMEPHOM
nenu?

15. B ueMm 3aKiIrOYarOTCs CXOJCTBA M pa3jMyUsl B CBOMCTBaX
pPacTBOPOB HU3KO- U BEICOKOMOJIEKYJISIPHBIX COETMHEHUI?

16. KakoBbl OCHOBHBIE MOJIOKEHHUS TEPMOJUHAMUKHA PACTBOPOB
nosmumepoB? B pamkxax  Teopunm — Pnopu-XarruHca
paccuuTaiTe HTAIBIINIO U SHTPOIIUIO CMELIEHUS TIOJIUMEPA C
pacTBOPUTEIIEM.

17. Yto Takoe TEpMOIMHAMUYECKOE KauyeCTBO pPacCTBOPHUTENS?
[TpuBeauTe KOMMYECTBEHHBIE KPUTEPUU JUISI OLIEHKH 3TOTO
napamMerpa.

18. KakoBbl COBpeMEHHBIC TMPEACTABICHUS O CTPYKType
aMOp(HBIX TOTUMEPOB?

19. Yto Takoe CTEeKI000pa3HOE, BBICOKODJIACTHYCCKOE U
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BA3KOTEKYUee COCTOSHUS aMOP(HBIX MTOJTUMEPOB?

20. Yro Takoe TemmepaTypa CTEKJIOBaHMs M TeMIleparypa
TekydecT? Kak uX MOXKHO OINpeeIUTh 3KCIIEPUMEHTAIBLHO?

21. Kak 3aBHCHT TeMIepaTypa CTEKJIOBaHMs U TeMIleparypa
TEKy4YeCTH OT MOJIEKYJISIPHOM Macchl monumepa’?

22. Kak BIIUSICT BBEJICHHE miacTudukaTopa Ha
TEPMOMEXaHUYECKHE apaMeTphl oJauMepa?

23. B yem pasnnuve MexXIy TIOMO- U TIeTepOLENHbIMU
nonumepamu? [TpuBenure npuMepsl TaKUX MOJTUMEPOB.

24. Yto Takoe KoHpurypamus Makpomosekyn? Ilpuenute
TUNBl KOH(UpYypaluoHHOW u3oMepuu. KakoBo BiHsHHE
KOH(UIypallMOHHON M30MEpUHU Ha CBOMCTBA MOJIMMEPOB?

25. KakoBbl TpHHIUNBI W TpaBuia 0Opa30BaHUI Ha3BaHUH
MOJIUMEPOB?

26. B uwem 3akmo4arOTCs OCOOCHHOCTH IOJIMMEpPU3ALUU
MOHOMEpPOB aJUIMJIOBOrO psina? Uto Takoe aerpajaldioOHHBINA
IepeHoc 1enu?

27. Kaxue COEIMHEHUSA Ha3bIBAIOT peryistopamu
MOJICKYJsIpHOW ~ Maccwl?  Jlimsi  kakux — meied  OHH
HCIIONB3YIOTCA?

28. llepeuncnanre BO3MOXHBIE pEaKUUU Iepefayd Lenu B
PaguKaIBbHON NOJIMMEPU3ALIUH.

29. Kak MOXHO oOmpeAenauTb OTHOCUTEIbHbIE KOHCTAHTbI
repeaaydu ey Ha pacCTBOPUTEIb?

30. C ueM CBf3aHO PE3KOE TMOBBILICHHE CKOPOCTH U CTETEHHU
MOJINMEPHU3aLuU MeTHJIMETaKpuiaTa Ha riyouHe
npepamienuss  15-25%? KakoBel pa3nuuus KHHETUKH
paZvKaIbHON MOJIMMEPU3ALINY B MAacce Ha MaJIbIX U TITyOOKUX
KOHBEpCHSX?

31. Ilepeuncnaure  CcrOCOOBI  TPOBENEHUS  PAAUKATIBHON
nonumepusanuu. Ha3oBuTe 1OCTOMHCTBA M HEIOCTATKU
Ka)KJ0ro crocoba.

32. llpu  kakoM  cmocobe  MPOBENEHHUS  PaAJAUKATIBHON
MOJINMEPU3aM  MOXHO TMOJyYUTh TIOJUMEP BBICOKOU
MOJIEKYJISIPHOM Macchl MpPU BBICOKMX CKOPOCTSX Iporecca?
[lepeuncnure OCHOBHBIE YEPTHI 3TOTO MpOIIECCa.

33. Kakue BemectBa Has3biBalOT MHruouropamu? Kak MOXHO
OTIpEeIETTUTh CKOPOCTh WHUIMUPOBAHUS METOZOM
MHTUOMpOBaHUs?

34. Ha uem oCHOBaH MpoIIeCcC BBHICHIXaHUS KPACOK?

35. B gem 3akimouaercs 3pexT uckiaroueHHoro oorema’?

36. KakoBbl pasznuumss MEXaHW3MOB THOKOCTH JKECTKO- W
ruOKonenHplx nonumepoB? IlpuBenauTe mNpUMEpPHl TaKHX
MIOJINMEPOB.

37. Kak U3MeHseTCs c TeMIepaTypoi MOJyJIb
BBICOKOAJIACTUYECKOU Jehopmarumn’?

38. Kakue cymecTBylOT NOAXOAbI K OIEHKE pa3MepoB
MakpoOMOJIEKYyJl B cCllydae KECTKO- M TI'MOKOIETHBIX
MOJIMMEPOB?

39. Jlaiite ompenencHUE TMOHATHSIM <«XOPOIIHI», «IIJIOXON»,
«UACaTBHBIIN» PACTBOPUTENH IS TOJTUMEPOB.

40. Ytro Ttakoe O-ycimoBus s pacTBopa monumepa? Kakoit
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Gu3MYeCKUi CMBICT M KakoBa TMpUpoja ©O-cocTostHUS
MOJIMMEPHOTO pacTBopa?

41. KakoBbl ~ OCHOBHbIE  MPUHIUIBI  (PAKIHUOHUPOBAHUS
MOJIMMEPOB?

42. KakoBbl TEOPETUYECKUE OCHOBBI HCCIIEIOBAHUS PacTBOPOB
NOJIMMEPOB METOAOM ocMoMeTpuu? BriBenute ypaBHEHHE
COCTOSIHUS pacTBOpa MOJIUMEDPA.

43. Hanumute oOmiee ypaBHeHuHe nedopmanuu amMopdHOTro
noJiuMepa.

44, N3o6pasute nedopMallMOHHbIE  KpPUBBIE  IOJIMMEPOB,
HAXOJSIIUXCS B CTEKJIOOOPAa3HOM M BBICOKOAJIACTHYECKOM
cocrosHusX. Kakue XapaKTepUCTUKA MPOYHOCTH MOXKHO
MOJIYYUTh TIPU U3YYECHUU AePopMaruu?

45, KakoBbl OCHOBHBIC pa3IM4YUsi MEXaHW3MOB JeQOpManuu
MOJIMMEPHBIX CTEKOJ U MOTYKPUCTATITUYECKUX MTOJIMMEPOB?

ITpusenure IIPUMEPBI MHULMATOPOB pasuKaJIbHON
IOJIMMEPU3ALIUN.

HaszoBure mnpaBuna paboTel mpu paboTe ¢ MHULUATOPAMHU
PaauKaIBHON NOJIMMEPU3ALUH.

B ueM pasznuunMe TEPMHHOB «CTapeHHUE» U «IECTPYKLH,
«TE€PMOCTOMKOCTB)» U «TETIOCTOMKOCTHY TOJTMMEPOB?
[IpuBenure HpuUMEpbl  MOHOMEPOB,  OTHOCAIIUXCS K
JIErKOBOCIUIAMEHSIOIUMCS JKUKOCTSM.

Yro takoe renp-3¢dexr. HazoBute crnocodsl ero ycrpaHeHus.
Kaxkne BemecTa OTHOCAT K PEryIsATOpaM MOJIEKYISIPHOU Maccl

[TpaBuia paboThl ¢ aKUIMEpPKAaNTaHAMU.

OIIK-2

Yro NOHMMAKT NOX NOJUAMCIEPCHOCTBIO CUHTETHUYECKHUX
nosuMepoB? KakoBsl pUUYuHBL, €€ 00yCI0BIUBatOLIUE?

Yro Takoe mapamerp noauaumcnepcHoctu? Kak - ero
OLICHUBAIOT?

B d4eM 3akimouaeTcs CMBICH TOHATUH «CPEJHEYNCIOBAS» H
«cpeaHemaccoBasi — MosiekyispHas — Mmacca»?  IlpuBenute
dbopMyIIBI ISl pacdyeTa dTHUX XapaKTePUCTHK.

B uem 3akmiouaercs paziauuMe MEXIy HHTErpajlbHbIMU U
T depeHMaIbHBIMI  GYHKIUAMH MOJIEKYISIPHO-MAaCCOBOTO
pacnpenenenus? s ogHOTO M TOro e oOpasma moJmMepa
n300pasuTe 3TH QYHKIHH.

Yro TaKoe MOJIMMEPU3AI[IOHHO-/IETIOJIMMEPHU3ALIIOHHOE
paBHOBECHE M MpEACIBbHBIE TEMIIEPATyphl IOJIMMEpPU3ALNN?
BriBequTe CBA3b TpENEIbHONW TEMIIEpAaTyphl C PAaBHOBECHOM
KOHIIEHTpalMel MOHOMEpa.

Kaxkoii npouecc Ha3biBatoT conoiquMmepusanueit? Ilepeuncnure
OCHOBHBIE THUIIbI COIIOJIUMEPOB.

BeiBennre ypaBHeHMe cocTaBa conosimMmepa Mario-JIsronca.
Kakue pomymieHMss HCIOJNB3YIOT MPU  BBIBOAE  OTOTrO
ypaBHEHUsA?

Kakue MOHOMEpBI OTHOCSAT K AKTHUBHBIM U HEAKTHUBHBIM?
ChopmynupyiiTe mpaBuiIo aHTUOATHOCTH.

KakoBbl ~ KOJIMYECTBEHHBIE  MapaMETPbl  PEAKIIMOHHOM

CIIOCOOHOCTH MOHOMEPOB W PATUKAIOB B PaTUKAIBHOU

OIIK-6
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cornoiuMepusanuun’?

10. Kakum oOpa3oM BiIMsIET TeMIepaTypa Ha  CKOpPOCTh
paauKanbHON, aHUOHHOW M KATHOHHOM MOJIMMEPU3AIINU?

11. Kakue OCHOBHbIE JONYIIEHUS MCIOJIB3YIOT IIPH BBIBOJE
YPaBHEHHUS CKOPOCTH KaTUOHHOM nosinMepu3anuu? BsiBenure
3TO YpaBHEHHUE.

12. Kakue katanmu3atopbl (MHUIMATOPBI) HCIOJB3YIOTCS B
KaTMOHHOW U aHMOHHOMW Monumepu3auun’?

13. Yro Takoe «xuBble» 1enu? KakoBel  0COOEHHOCTH
NOJUMEpHU3alu Ha <OKUBBIX» nemsx? IlpuBeaure npumepsl
MOJIUMEPOB, KOTOPHIE MOTYT OBITh MOTYYEHBI 3TUM METOJIOM.

14. KakoBa pomb cperbl B aHMOHHO-KOOPJIMHAIIMOHHOM
MOJINMEPHU3ALUU IUEHOB?

15. Ilepeuncaute TUIBI peakIMi NOJUKOHICHCAILIUH.

16. KakoBa poib HU3KOMOJIEKYISIPHOTO MPOAYKTA NPU TOTY4YECHUH
MOJIMMEPOB HOJMKOHCHCAIIMOHHBIM metoaom?Kakue
(dakTopsl BIMSIOT Ha MOJEKYSIPHYIO MacCy MOJMMEPOB,
MOJTyYEHHBIX METOJIOM CTYIEHYATON MOTMMEPH3AINN?

17. Oxapaxtepusyiite METO/Ibl TEPMUYECKOTO aHau3a,
OpUMEHSIEMBIE  JUIS ~ W3YYEHHUS  TPOLECCOB  JCCTPYKLUHU
nonumepoB. Kakum o0pa3oM OOBIMHO HpPEACTaBISIOTCS
pe3yabTaThl SKCIIEPUMEHTOB?

18. Kakue u3 npuBeeHHbIX HUXKE MOJIMMEPOB JEMOIUMEPUIYIOTCS
npu TepMUYecKoil nectpykumu? Hamummre ¢opmyny 3BeHa
KaX/10T0 U3 HUX.

19. TMokaxxuTe poNb peaKkuuid Mepeadd e TMPH AECTPYKIHH
MOJIUATUIICHA.

20. B yem 3akmo4aercsi TIOBOPOTHO-M30MEpPHBIH  MEXaHH3M
rMOKOCTH OJIMMEPHOH 1enu?

21. KakoBa npupojia ooparumMoit neopmanuu KayaykoB?

22. Tlepeuncnute NpU3HAKM BBICOKOZIACTHYECKOH eopMalmu.

23. UYro Takoe BI3KOYNpPYyrocts? 3a Kakoil 0COOBI KOMILIEKC
CBOWCTB, MPUCYILUX MTOJUMEPHBIM MaTepHagaM OH
OTBETCTBEHEH?

24. B yeMm 3aKki04aeTcsl CYLIIHOCTh OCMOMETPHYECKOTO MeToja
oTpezieNIeHUs] MOJIEKYJIIPHOU Macchl MOJIUMEPOB?

25. Yro Ttakoe BTOpOM BUpHANbHBIN Kodpdumment? Kak ero
MOJKHO OTIPENIEIIUTH IKCIIEPUMEHTAITEHO?

26. Kakum 00pa3oM MOXHO OLIEHUTh pa3Mep MaKpOMOJIEKYJIbI
METOJIOM BUCKO3UMETPUH?

27. Yro takoe KO3 PHUIMEHT HAOYXaHUsI MAaKPOMOJIEKYIISIPHOTO
KiIyoka?

28. KaxoBa npupoza BIHYXJICHHO-3JIaCTUYECKOH teopmarnun’?

29. UYro takoe mpouHOCcTh Matepuana? [Ipemioxknre mpakTHIeCKHe
MyTH MOBBIIEHUS TPOYHOCTU MOJIUMEPHBIX MaTepPHAJIOB.

30. Yro Takoe monroBe4HOCTh Marepuana? OT Kakux (akTopoB
OHA 3aBUCHUT?

31. Onumure MEXaHMU3M Pa3pyLICHUsI TOJUMEPOB.

6.2.2. TunoBble 3aganus/3a7a4u AJs1 olleHKH cpopmupoBaHHocTH komneteHnuii OITK-1, OIIK-2,
OIIK-6:
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10.

11.

12.

13.

14.

15.
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Ilpumepnulit nepeuens 3a0anuil 011 oyeHku chopmuposannocmu Komnemenyu OIIK-1:

[Tpu monumepusanuu MeTHIMETAaKpUiaTa Ipouecc UaeT crauuoHapHo 10 30% KoHBepcuu U
obpasyeTcs MojauMep ¢ MoJeKyJ sipHoil Maccoit 1-10°, 3aTeM ckopocTh mpolecca Bo3pocia U
MOIeKyJIsipHasi Macca momuMepa coctaBuna 1-10° ITo oxomwamuu mpomecca ocramoch 2%
MOHOMEpa — HHU3KOMOJICKYISIPHOTO COCIUHEHHUS. PaccuuTaTh CpeIHEYHCIOBYIO H
CpEeIHEMACCOBYIO MOJIEKYJIIPHbIE MacChl 00pa3yIoIerocs NoJIuMepa 1 ero MoJUAUCIIEPCHOCTb.
[IpuHsTH, YTO HA KAXKAOH CTaIuK Mpolecca 00pa3yeTcsi MOHOIUCTIEPCHBIN TPOAYKT?

I[OKa)KI/ITe, YTO OTHOLICHUC pW/ pn SABJIACTCA MCpOfI IMOJIMAUCIICPCHOCTH ITOJIMMEpPA.

Bbruncnute mapameTp MOJUIUCIEPCHOCTH CMECH PaBHBIX MO Macce (ppakuuii MOJIMMEPOB ¢
MoneKynspHbpiMa Maccamu 1-10% 1 1-10°.

[Touemy romomnosuMepu3alusi aKTHBHOTO MOHOMeEpa cTupoia B 16-20 pa3 MeHbIIE CKOPOCTH
TOMOMIOJIUMEPU3AIMY HEAaKTHBHOTO MOHOMEpa BHHUJAIETaTa MPH OJUHAKOBBIX YCIOBHSIX
(uHUIIEATOp, TEMIIEpaTypa)?

UeMmy paBHa CpegHEUHMCIIOBas MOJIEKYJIsSpHAs Macca IMOJUCTUPOJa, TMOJIYYSHHOTO B
npucyrctBur 0.01 Monb/n H-OyTHIUIMTHS, €CITU PEaKUUI0 OCTaHOBWIM Ha KoHBepcuu 70%.
[TnotHOCTH cTHpOIa paBHa 0.9 /M.

Kakue u3 npuBeIeHHBIX HIXKE MTOJMMEPOB JIETOIMMEPHU3YIOTCS TPH TEPMHUUECKON JECTPYKIIUU:
MOJIMMETHUIIMETAKpUIIAaT, TOJUATUIICH, TOJUBUHWIXOPUA, MOJMMETUIAKPHIAT, [OJIU-Ol-
metuictupoa? Hanumure hopmyiy 3BeHa KaXI0T0 U3 HUX.

B yewm 3akmtoyaercs yHuBepcaabHOCTh ypaBHeHus Pnopu-Dokca?

W3 pacriaBa noamMepa Moy4yaroT LUIAHT, IPOJaBiIuBas MOJIMMEP Yepe3 HacaJKy SKCTpyaepa.
UTo npoucXoauT ¢ pa3MepaMi IIJIaHra ocie BhIxo1a U3 sKeTpyaepa? OTBET MOSCHUTE.
[Touemy amop¢HBIE MOJMMEPHI B MPOTHUBOIOJIIOKHOCTE HU3KOMOJIEKYJSIPHBIM COETUHEHUSIM
CTIIOCOOHBI CAMOTIPOM3BOJIFHO PACTBOPATHCS qake pu AH > 07

[Touemy Henb3s NPUMEHATH METOMAbI S0YUIMOCKONMMUM M KPHUOCKOMMU JJIS ONpEeAeNeHHs
TIOJIMMEPOB BBICOKUX MOJIEKYJISIPHBIX Macc?

[TpenyioxxuTe SKCIEPUMEHTAIbHBIE CIIOCOOBI, C UCIOJIB30BAHUEM KOTOPBIX MOKHO OTIMYHUTH
oOpaserl moauMepa oT 00pasia HU3KOMOJIEKYJIIPHOTO COSTMHEHUSI.

Hanummre craauM WHUIMHUPOBAHUS, poOCTa, OOpbIBa, MepeJadyd LEend NpU paJuKaibHOM
MOJMMEPHU3aIMd METUIIMETAaKpHIaTa, WHUIUATOP - TUHHUTPHI a30M30MACISTHON KHCIIOTHI, B
Ka4yeCTBE PEryyisaTropa MOJIEKYISIpPHOW MacChl HCIOIb3YeTCsl H-OyTHIIMEpKaITaH.

Kak u BO CKOJIbKO pa3 M3MEHUTCS MOJIEKYJISpHas Macca [OJMMETUIMETaKpuiaTa,
NOJy4eHHOro B Macce (nHumarop - J1AK), ecnu yBennuuTh KOHLIEHTPALMIO UHUIMATOpa B 4
paza. [lepenaueit menu npeHeOpeysb.

Kakue cBsizu B Makpomojekyigax Mbl HaspiBaeM '"crmaObimu"? IlpuBeaurte peakuumum Hx
o0Opa3oBaHus B LeMsIX noaumepa. Kakyro posib OHU UTparoT NpU JECTPYKIUU MOTUMEPOB?
HazoBute no nHomenknarype MIOITAK cnenyromue noaumepsr:
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Hcnonp3ys cTUPON M U30TIPEH B KAYECTBE MOHOMEPOB, MPEATIOKUTE CIIOCOO MOTYUYEeHUs OJIOK-
COIIOJINMEPOB.

JlokaxuTe, 4TO KIYOOK SIBJISIETCS PBHIXJIBIM: Kakas JoJsi oObeMma KiyOKa 3aHsATa COOCTBEHHO
3BEHBSIMHU LIETIH TIPH MOJIEKyIspHBIX Maccax 10° u 108, ITpumute, uto 06beM 3BeHa paseH I° (I
— JUTMHA 3BEHAa), MOJIeKysipHas macca 3BeHa 100, kiy6ok umeet popmy chepsl.

Uemy paBHa MpejaenbHas CTENEHb MpeBpalieHus n300yTuieHa B nonumep npu 20°C, ecnu
CTaHJapTHAs SHTAIBIHS MMOJIMMEpU3au n300yTriieHa —48 kJ>k/Moib, cTaHapTHAS YPHTPOIUS
nonmumepu3anuu —177 Jx/(monb K). [lmoTHOCTS MOHOMEpa 0.56 r/mi1.

Ilpumepnulii nepeuens 3a0anuii 01a oyenku cpopmuposannocmu Komnemenyuu OITK-2:

[Touemy mpu TEpPMHUYECKOM pacmajie MOJMMETHIAKpHiIaTa MOHOMepa He oOpasyercs, a B
ocHOBHOM BeIemsiercss ciiupT U CO2 onuromepsl? Hanuwmmre peakiuu, TPHUBOJSIIAE K UX
00pa3oBaHMIO.

Kakue mponmykTel 00pa3yrOTCsl TMpPU  TEPMHUYECKOM  pachaze  IMOJMBUHIIIXJIOPH]IA,
MOJIMBUHUJIAIIETATA, MOJMBUHUIIOBOTO CIIUPTA, MOJIUMETAKPUIOBON KUCIOTHI Tipu 160—200°C?
Hanwumure peakuun 00pa3oBaHUs JIETYYUX MPOIYKTOB.

Kakue w3 mepeuynclneHHBIX HUXKE COCIUHEHHH MOTYT CIYXHTh CTaOWIM3aTopamMu
TEPMOOKHCIUTEIBHON JIECTPYKIIUU MOJTMATUIICHA!
TUOKTHII(TANAT, THIPOIIEPOKCHIN30PONMIOEH30Ia, AU eHII, Tu(EHUIaMUH, XJIOPH]T ITUHKA.

Ilpumepnutii nepeuens 3a0anuii 015 oyeHku cpopmuposannocmu Komnemenyuu OITK-6:
HanummTe OCHOBHBIE peakIMM, KOTOpble OTBETCTBEHHBI 3a TO, 4YTO 3(PPEeKTUBHOCTH
MHULMUPOBAaHUS MEHbIIE | MPU NOIMMEpPU3ALIUN CTUPOJIA B IPUCYTCTBUH NMEPOKCUAA OEH30MIIA.
Kakue M3 NpUBENCHHBIX HUXKE BEIIECTB MOXHO HCIOJIb30BaTh B KAauyeCTBE PETYJIATOPOB
MOJIEKYJISIPHOM Macchl TIpHM pPAaJUKAIbHOW TNOJUMEpU3allMM BUHUJAIETaTa: MHepcyibdar
aMMOHMSI, AalleTOH, YEeThIPEXOPOMUCTBHIH  YIJepoJ, THAPOXMHOH, 2,6-aumpem.0yTui-4-
METUI(EHO, U30IPOUIOBBIN CIUPT, LIUKIOTE€KCAH, AeUIMEpKaNTaH.

KakoBa cpennsis 3(ppeKTUBHOCTh MHMLIMUPOBAHMUS AMHUTPUIOM a30M30MACiSHONH KHUCIIOTHI,
ecli mpHu noiaumepusauuu B npucyrctBuu 0.01 Moab 3TOro MHUIMATOpa MOJYYEH MOJIUMEp,
coJepKamii Ha KoHLax Makpomosekyn 0.012 Moiab OCKOJKOB 3TOr0 MHHUIIMATOPA, a CTETECHb
MpeBpallieHust ”HUIHaropa cocrasisieT 80%?

[Mpn momumepuzanuu 0.128 monp crtupona (kouBepcus 70 %) B MPHUCYTCTBUU HHHUIHATOPA
mnazoamuHOOeH3051a CeHs—NH-N=N-C¢Hs B mommmepe Haiizeno 0.13% aszora. CkoJbKO
MHUIIMATOpa OCTAHETCS B PEaKIIMOHHON CMECH, €CIIH MPUHATH ero 3P PeKTUBHOCTD, paBHOM 0.7 1
HavanpHoe cojepskanue 5.0-107 Mons?

Hanummre peakiuu nepepaun mnenu npu nonumepusanuu ctupoia Ha CCls, CBrs, xiaopodopm,
H-OyTWJIMEpKAlNTaH, H-IPOMHWJIOBBI CHHUPT, H30MPONMIOBBIA CHUPT, OEH30J, STHIOEH30I.
Pacrnionoxxure pacTBOpuUTEIN B MOPSAIKE YBETUUEHHS UX PEAKIMOHHON CIIOCOOHOCTU B peaKlyu
nepenauu nenu. OTBET MOSCHUTE.

OO6cyaute BIMsIHHE aKTUBHOCTH MOHOMEpA M paJivKaia Ha HaOJt0/1aeMyl0 aKTHUBHOCTh peaKuil
paaMkaia ¢ MOHOMEpPOM. B KakoM Hopsake MOKHO pacHoJIOKUTh CIEIYIOIIHE MOHOMEDPHI Ha
OCHOBaHUU UX aKTUBHOCTHU: CTUPOJI, BUHWIIALIETAT, METHJIMETAaKpUIIAT, aKpUIOHUTpUI? B kakom
MOpSAKE  M3MEHSETCSl aKTUBHOCTh  PAJUKAIOB, 00pa3yloImUXcs U3 COOTBETCTBYIOIIUX
MOHOMEPOB?

Kakue MOHOMEpHI W3 MEPEUUCIEHHBIX OTHOCATCS K  HEaKTUBHBIM: aKpUJIOHUTPHIL,
METWJIMETaKpuiIaT, BUHWIALETAT, METaKpUIaMH/, MMPOMUJIEH, CTUPOJI, OYTUIBUHIIOBBIM >Qup,
Oyraauen-1,3.
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10.

11.

12.

13.

U3 cnenyromiero psiga MOHOMEPOB BhIOEpETE aKTUBHBIE: METUIIAKPUIIAT, BUHIIXJIOPHU/I,
METaKpUJIOHUTPUII, U30IIPEH, BUHMIIALIETAT, CTUPOJI, METUIIMETAKPUIIAT, aKpUJIOBast KUCJIOTA.
[Touemy nedopManmOHHBIE KpHUBBIE «HANpsDKeHHE — aedopMarnus» Ui 3jIacTomMepa Mpu
YBEJIMUEHUH HANPSKEHUSI U [TOCJIE CHATHS Harpy3KH HE COBIaatoT?

s kakoro M3 JIByX MOJIMMEPOB, HAXOSIIUXCS B CTEKJIIOOOPAa3HOM COCTOSHUU, —LIEJUIIOJIO3BI
win nonuOyTtaanena — OyaeT cuibHee MPOSBIATHCS BBIHYKICHHO-dJIacTU4ecKas nedopmanus?
[Touemy?

Paccuuraiite coctaB 3arpy30ouHoil cMecu (B KI) IpU IOJIYYEHUHU JUTHEBOIO CYCHEH3MOHHOIO
TIOIMMETHIIMETAKpHIIaTa B KyOOBOM peakTope oosemoM 1 M3, ecnm oH 3amomusercs Ha 2/3,
COOTHOLLIEHUE MOHOMEp — Bojaa 1:3 mo ob6bemy. MHunmatop — IUHUTPUI a30U30MaCISTHON
KUCIO0THI, TemnepaTtypa cunteza 60°C. IIpouecc npoxoaut B TeueHue 10 4acoB W MpOTEKaeT B
CTalMOHAPHOM peskuMe. MojeKynspHas mMacca obpasopasierocs nonumepa 1-10°. B kauecTse
nepegaTydKa Iend  HCHOJB3YIOT —JojeluiMepkanTtaH. llepenmadelt memu Ha MOHOMEpP
npere6peun. Ky = 515 1/(Monb-c), Ko = 25.5-108 n/(moms-c), Cs = 0.6, f = 0.65, k. = 1.2-10° ¢,
IVIOTHOCTh ~ MeTwiMertakpunara  0.890  r/mn, oOOpbIB  1lemM  MPOTEKaeT  IyTeM
TUCTIPONIOPIIMOHUPOBAHHUS.

[Ipu nmonmumepuzaumu 1 7 cruposa B Macce B NPUCYTCTBUU AMHUTPHIIA a30M30MAacCIIIHON
kuciotel npu 60°C 3a 120 muma 10% wmoHoMepa mpeBpamaercs B nonumep. Kakoi
MOJIEKYJISIPHOM Macchl oOpa3yeTrcs TIpu 3TOM IOJIMMEp, €clu u3BecTHO, uro 80%
MaKpOpaJAUKaIOB OOpBIBACTCS AUCIPONOPIHOHUPOBaHUEM. CKOJBKO IMPOLIEHTOB HHUIIMATOPA
ObL10 BBeeHO B MOHOMep? Kak M3MeHMTCS HadajabHas CKOPOCTh IPOLEcca M MOJIEKYJISIpHast
Mmacca nonumepa npu 10% KoHBepcHH, e€CliM B peaklUMOHHYIO cMmech BBecTH 50% or oObema
monomepa CCls? TIOTHOCTH CTHUPOJIAa M YETHIPEXXJIOPUCTOro yriepoaa paBubl 0.903 u 1.545

v/, coosercreenno; f = 0.6, k. = 1.2:10° ¢, Cs = 9103, Cw = 0.6:10%, k, /k>® = 0.026

1%5/(momp-c )%,
OGpa3zerr moIMCTUPOIIA COCTOUT U3 psiia PpaKiuid:

N Macca ¢paxuuu, r MonexynspHas macca dpakuuu M;-103

pa

KIH

7

1 26 10
2 70 20
3 110 30
4 130 40
5 128 50
6 100 60
7 68 70
8 44 80
9 26 90
10 14 100

Boruncnute cpeiHEUNCIIOBYIO0, CPEAHEMACCOBYIO MOJIEKYJIIPHBIE MACChl U TTapaMeTp

14.
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nonuaucnepcHocTy. [loctpoiite quddepeHnnanbHy0 1 HHTETPAIbHYIO (YUCIOBYIO U
MacCOBYIO) KPUBbIE MOJIEKYJISIPHO-MAcCOBOI'O paclpeieIeHUs.

Kakne u3 mnpuBeNeHHBIX WHHUIMATOPOB (KaTalU3aTOPOB) MOXKHO HCHOJB30BaTh IS
MOJIMMEPU3AIH CTUPOJIA U [0 KAKOMY MEXaHU3MY.

H3POq4 HNEPOKCHJT TPETUUHOTO OyTHIIA
JTUIHKIOTeKCUIIIIEPOKCUIUKApOOHAT Al(CzHs)3 + TiCls

AIClz + C2HsOH nepcynabdar Kaaus

peaktuB PeHTOHA NaNH2

HaTpuil + HayTaIUH HCI



15.

16.

17.

18.

19.

MetunmeTakpriiar MOJy4eH CYCIEH3MOHHOW MojimMepu3anueil. B kauecTBe AucrepcHOHHON
cpensl Bol BeiOepere: a) aueroH, 0) Boay, B) AMATWIOBBIA 3(up; B KadecTBE MHUIIMATOPA: a)
nepokcu 0eHsounna, 0) nepcyinbdar Kaiaus, B) JTMHUTPUI a30U30MACIITHOW KUCJIOTHI, T') PEaKTUB
®enrtona. CBoii BEIOOp MOTUBUPOBATD.
Oxapakrepu3yiiTe X0J] KPUBBIX COCTaBa COMOJMMEpPA HA KaYeCTBEHHOM YPOBHE ISl KaXKIIOM U3
IIEPEUUCIIEHHBIX HW)XXE CHUCTEM COMOHOMEDPOB: CTHPOJ — BHHWIXJIOPUJ, BHUHUJALETAT —
METWJIaKpUiaT, ajUlianeraT — MeTHWIMeTakpwiar, OyragueH-1,3 —  aKkpWJIOHUTpWUI,
MeTuiIMeTakpuiaar — N-BUHWINUPPOIUJIOH, CTUPOJI — METHJIMETAaKpWIaT, METUIMETaKpHIaT —
MeTunakpuiat. OTBET NOSCHUTE.
Bospacranue o0uieil CKOpOCTH paJuKaibHOM MOJIMMEPU3aluu B OJOKE MPH KOHBEPCHUSX BBIIIE
15% oOycnoBieHo:

a) yBEJIMUEHUEM CKOPOCTHU POCTa

0) yMEHbILIEHUEM CKOPOCTU 0OpBIBA
B) YMCHBIIICHHEM CKOPOCTH HHUITUHUPOBAHUS

') BCeMH TpeMsl pakTopamMu
[Ipu yBenmueHUU CKOPOCTH UHUITUUPOBAHUS B 2 pa3a CKOPOCTh PaIUKATbHON OJUMEPHU3AIHH
a) yBeIM4MBaeTcCs B 2 pas3a

0) yMeHbIaeTCS B V2 pas
B) yBeIM4MBaeTcs B 4 paza

I') YBEJIMYUBAETCS B J2 pas

1) yMEHbIlIaeTcs B 2 pas3a

€) He U3MEHSETCs
[Tocne moymmepu3aruu 0.5 1 pacTBopa BUHWIXIIOpUAA, coaepxamiero 0.025 Moab/1 AHHATPUIIA
a30M30MaClIIHOM  KHMCJIOTBl, B  peakIMOHHOM cmecu oOHapyxkeHo 0.0025  wmonw/n
HeTpopearnpoBasiiero nHUIHaTopa. CKOJIBKO WHHUIIMATOpPA BOILIO B COCTaB TOJHMMEpPA, €CIU
cpeasss 3¢ GeKTUBHOCTh HHUIIMMPOBaHUs paBHa 0.67

7. YueOHO-MeTOANYECKOE U HH(POPMAIINOHHOE o0ecnieYyeHne TUCIHIIHHbI

a) OCHOBHas JTUTEpaTypa:

1. CemuukoB 0./]. BeicokomonekymspHble coenuHeHus. M.: HM3patenbckuil LEHTP
"Axkanemus", 2010. — 386 c.

2. CemuukoB IO ., XKuneioB C.®., 3aitues C./. Beenenue B xumuro nonumepon. CII6:
Usn-so Jlans, 2012. — 224 c.

3. BBICOKOMOJICKYIApHBIC COSAMHECHHS : YYEOHHK W TPAKTUKYM I aKaJeMHYECKOTO
OakanmaBpuata / M. C. ApxxakoB [u ap.] ; mox pen. A. b. 3e3una. [DnekTpoHHBIN pecypc].
— M. : UznarensctBo IOpaiit, 2016. — 340 c. — (bakanaBp. AkameMudeckuii Kypc).
Pexxum noctyma: https://biblio-online.ru/book/D70F2822-28CC-446A-A5E4-F38CEE702A7E

0) IONOJIHUTENbHAS IUTEpaTypa:

1. Kupee B.B. Boicokomonekynsipuble coeauHenus B 2 4. Yacte 1 : y4eOHUK ISt
akamemuueckoro OakanmaBpuata / B. B. KupeeB. [Dnektponnsiii pecypc]. — M.
MznarensctBo Opaiit, 2016. — 365 ¢. — (bakanaBp. Axamemuueckuii Kypc). Pexxum
nocryma: https://biblio-online.ru/book/44521F55-0BB6-49C4-8390-38A6BE9B6C42

2. Kupees B.B. BricokomosnekyinsapHbie coenuHenns B 2 4. YacTp 2 : yaeOHUK A1

akagemudeckoro Oakamnaspuata / B. B. Kupees. [DnekTponHsIii pecypc] — M. :
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https://biblio-online.ru/book/D70F2822-28CC-446A-A5E4-F38CEE702A7E

WznarensctBo KOpaiit, 2016. — 243 ¢. — (bakanaBp. AkageMudeckuii Kypc). Pexxum
nocryma: https://biblio-online.ru/book/3D18372E-9FFD-4ACF-AB4F-5DB140F0260F

B) mporpamMmHoe obecriedenue u MaTepHeT-pecypchl (B COOTBETCTBUU C COJIEPKAHUEM JTUCITUTLIHHBI)
http://www.pslc.ws/russian/index.htm
http://www.chem.msu.su/rus/teaching/lachinov/welcome.html
http://www.chem.msu.su/rus/teaching/lachinov-basic/welcome.html
https://biblio-online.ru/book/D70F2822-28CC-446A-A5E4-F38CEE702A7E
https://biblio-online.ru/book/44521F55-0BB6-49C4-8390-38A6BE9B6C42
https://biblio-online.ru/book/3D18372E-9FFD-4ACF-AB4F-5DB140F0260F

') pEKOMEHlyeMasl TuTeparypa

1. Kupees B.B. Boicokomonexynsipuabie coequHenus. M.: Beicur. mk., 1992. — 512 c.

2. 3unsbepman E.H., HaBonokuna P.A. [IpumMeps! U 3a1a4u 110 XUMHH BBICOKOMOJICKYIISIPHBIX
coequHenuii. M.: Beicmag mkona, 1984. 224 c.

3. IIpakTHKyMm 1O BBICOKOMOJEKYISpHbIM coeauHeHusM / [lon penakuumeit B.A. KaGanosa. M.:
Xumus, 1985. — 224 c.

4. Dunuknonenus noaumepos. T. 1, 2, 3. M.: Coerckas >H1KI0oneaus, 1977.

VYueOHO-MeToIuuecKast IUTepaTypa Ui JaHHOW JUCHUILIMHBI UMECTCSl B HAJIMYMH Ha calTax
uznarensctB «FOpaiity (http://www.urait.ru/) u smexTpoHHBIX OuOMHOTEYHBIX cuctremax HHIY
(http://www.lib.unn.ru/ebs.html), noctyn x kKoTopbiM MpenocTaBieH cryaeHTaM. CalThl U31aTEIBCTB
COZIepKaT TPOU3BEACHUS KPYIHEHIINX POCCHHUCKUX YUEHBIX, PYKOBOAUTENCH TOCYIapCTBEHHBIX
OpraHoB, TpernojaBaTeei BeAyIIUX BY30B CTPAaHbI, BHICOKOKBATH(DUIIUPOBAHHBIX CIICIHAINCTOB B
pasnuuHbIX cpepax OuzHeca. DoHabl OuOIMOTEK cHOPMUPOBAHBI C YYETOM BCEX HM3MEHEHUM
o0pa3oBaTeNbHbIX CTAHAAPTOB M BKIIOYAeT Yy4YeOHHMKH, Yy4yeOHble T0ocoOus, MOHOrpaduu,
aBTOpedeparbl, AUCCEPTALMH, OSHIMKIONEANU, CIOBapH M CHPABOYHUKH, 3aKOHOAATEIHHO-
HOPMAaTHBHBIC JOKYMEHTBI, CIICI[UAJbHBIC MEPUOIUYCCKUE H3/IaHUS WM W3JIAHHS, BBITYCKACMbIC
U3/1aTeLCTBAMH BY30B.

8. MarepuajibHO-TeXHHYECKOe o0ecnieyeHne TUCIUMNIUHbI

[TomerieHust MPEACTABISAIOT CO00# yueOHble ayAuTOpuH (JEKIHOHHBIE ¢ BMecTHMOCTBIO 200
YeIlOBeK M CEeMHUHapcKkue ¢ BMecTUMOCThI0 20 dYenoBeK) ajisl TpOBENEHHs] YYeOHBIX 3aHSITHH,
IPeIyCMOTPEHHBIX Mporpammoil. Jlekunonnsie ayautopuu (308 xopm. 5, 328 xopn. 2) OCHaIIEHBI
000Opy/ZlOBaHWEM M TEXHUYECKUMHU CpeACTBAaMM OOYYEHHUS: MEpPEHOCHBIM MYJIbTUMEAUMHBIM
IPOEKTOPOM, HOYTOYKOM U BBIXOJIOM B ceThb MHTepHeT, NocKoil u MenoM (Juist pa3dopa YacTHBIX
BOIPOCOB U JIETAJIN3aLUN TEOPETUUECKUX ACHEKTOB TUCIUIUIMHBI, @ TAKKE PELICHUS MPAKTUYECKUX
3aga4d). MarepuaiabHO-TeXHHYECKOe obecreueHue J1abopaTopHOro MpakTUKyma - Jaboparopus,
OCHallleHHasi 000py/I0BaHUEM: BBITSKHBIE IIKA(bl; pa3pblBHAs MaIIWHA, MPUOOP IJIS ONpENeIeHUS
TEMIEPATypbl  cTeKJIoBaHWs  (KoHcuctoMerp  ['emmiepa),  ycTaHoBKa  JUIsl  M3Y4YEHHS
TEPMOOKHUCIUTEIbHON JECTPYKIUU TTOTMMEPOB, BUCKO3UMETPHI, (POTOAIEKTPOKOIOPUMETP, IITATHUBbI
C JanKaMH M KOJIbLIAMH; XMMUYecKas Mocyja oOLIero M CHenuaIbHOro Ha3HA4YeHUs; TEPMOCTATHI,
CYyIIWJIbHBIN IKad; BaKyyMHBbII HAacocC; BOJOCTPYMHBIE HACOCHI;, JUCTHILISATOP; TEXHUYECKHE U
AQHAJTUTMYECKUE BEChl; PTYTHBIE TEPMOMETPbI, HA0Op XMMHUYECKHX PEaKTHBOB. AYIUTOpUS IS
npoBeIeHUsT ceMHHapckux 3aHsaTHi (131 kopr. 5) Takke ocHaIeHa HeOOXOIMMBIM 000PYIOBaHUEM:
CTAallMOHAPHBIM MYJIbTUMEAUUHBIM ITPOEKTOPOM, HOYTOYKOM C BBIXOJIOM B ceTh VIHTepHEeT, JOCKO 1
MEJIOM.

HaumeHnoBanmue OcCHalEHHOCTD CIIEHHATBHBIX IlepeyeHb THLEH3HOHHOIO IPOTPAMMHOIO
cHenUATBHBIX* NOMeLIeHUI U NOMelleHUi Ist olecneyeHus.
TOMeIeHUi 1 CAMOCTOSITeIbHOM PaldoThI PexBH3NTHI NOATBEPRAAOIIET0 JOKYMEHTA
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CaMOCTOSATeIbHOM
padoThl
VYuebnass aymutopus i | KoMIuiekT cnenuanu3upoBaHHON * Microsoft Windows 7 Home Basic OA CIS
MIPOBEACHHS saHsaTHi | Mebenn, Jlocka mist mema JIK 11 D and GE, nuuensus OEM

JIEKITMOHHOTO THITA. TIp.
larapuna, 23, xopm. 2,
ayn. 328

3012 (3 anemeHTa); TEXHUICCKHC
CpeACTBa: MPOSKUMOHHBIN SKpaH
ScreenMedia Goldview HaCTEHHBIH,
MEPEHOCHON MYJIbTUMEIUUHBII
poeKTop, HOyTOyK Lenovo G770

e Microsoft Office Professional Plus 2010
Russian Academic Open 1 License No Level,

JIAIIEH3UA Ne60411808, naTa BbLIA4YU
24.05.2012 r.

ITomenienue TS
CaMOCTOSTEITHLHOM pabOTHI
mp. I'arapuna, 23, xopr. 1,
ayn. 205

KommekT ciennanu3npoBaHHOM
Me0eIH, IepCOHANbHBIE KOMITBIOTEPHI
, AIMEETCSI BBIXO/I B MHTEPHET

* Microsoft Windows Professional 10,
JInnensus Ne 67001233, nara BeLIaun
09.06.2016 r.

» Microsoft Office MS Office Standard 2013;
cepBepHas ymieH3uss MS SQL Server
JInniensus Ne 65097676, nara BeIaun
23.04.2015 .

YyeOHast ayauTopusi Jyis
NIPOBEICHUS 3aHATHI
JIEKIIHOHHOT'O THITA

np. 'arapuna, 23, xopr. 5,
ayn.308

KomMmrmuiexT crienmann3upoBaHHOM
Me0eIIr; TEXHUIECKHE CPEICTRA:
MEPEHOCHOU MPOEKIMOHHBIN 3KpaH
DRAPER DIPLOMAT 60x60 MW
BlackCase, mynbTrmMennitHbIit
mpoektop BenQ MP-512 DLP,
HOYyTOYK Acer Extensa 5620Z T2390

» Microsoft Windows XP Professional Russian
Upgrade Academic Open No Level,
JInmiensus Ne 15988873, nara Beimaun
15.01.2003 r.

» Microsoft Office 2007 Russian Academic
Open No Level

JIunensus Ne 43178981, nara Bergaun
12.12.2007 r.

YyeOHast ayauTopust Jyis
MPOBEICHHUS 3aHATHN
JIEKIIMOHHOI'O THIIA

np. ['arapuna, 23, xopm. 2,
ayn. 131

KomMmrmuiexT crienmann3npoBaHHOM
MeOemH; TeXHUUECKHE CPeICTRa:
IIEPEHOCHON ITPOEKIMOHHBII 3KpaH
DRAPER DIPLOMAT 60x60 MW
BlackCase, mynbTrmMeinitHbIi
npoektop QUADRA H11100,
HoytOyk HP ProBook 4520s

* Microsoft Windows XP Professional Russian
Upgrade Academic Open No Level,
JIunensus Ne 15988873, nara Beijaun
15.01.2003 r.

* Microsoft Office 2007 Russian Academic
Open No Level

JInnensus Ne 43178981, narta Bergaun
12.12.2007 r.

[Tomemienust [UIsi CaMOCTOSITENIBHOM pabOThl OOYyYaroOUIUMXCs OCHALIEHbl KOMIBbIOTEPHOM
TEXHUKOM € BO3MOXKHOCTBIO MOJKIIOYEeHUs K ceTd "VHTepHer" W oOecneueHbl JOCTYIIOM B
AIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpeay (205 xopr. 1).

[Iporpamma cocrtaBieHa B coorBercTBUM ¢ TpeboBanusmu PI'OC BIIO ¢ yyerom
pexomenauuii u [IpOOII BITIO no nanpasnenuto noarotoku 04.03.01 «Xumusiy».

ABTOpBI:

A.X.H.

J.X.H., Ipo(.

Penenzenr:

1.X.H., Ipod.
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C.B. 3enennos
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