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JIMCT aKkTyaJm3anuu

Buzuposanue PIIJI nis ucnoiHeHus1 B oUepetHOM y4eOHOM roay

IIpencemarens MK
4 wroHS 20 21 r.

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa IS
ucronaenns B 2021-2022 yueGHOM roAy Ha 3aceIaHny Kabeapsl
BBICOKOMOJICKYJISIPHBIX COSTUHECHHUI U KOJUIOMTHON XUMHU

ITporoxon oT __ 200 r.Ne_
3aB. kadenpoit Saiines C.[.

Busuposanue PII/{ nJis1 MCIIOJIHEHHS B 0UepPeHOM Y4eOHOM roay

IIpencenarens MK
20 T.

Pabouas nmporpamma nepecMoTpeHa, o0cykieHa u ogo0peHa ass

ucnosHenud B 20 -20 vyeOGHOM roav Ha 3acenaHuy kabenansl
BBICOKOMOJ'IGKyJ'I?[pHLIX COC,I[I/IHCHI/Iﬁ u KOJ'[J'IOPII[HOﬁ XUMHUHU

[Iporokon oT 20 1. Ne
3aB. kadeapoit Zaiines C. 1.

Busuposanue PII/{ nJis1 MCIIOJIHEHHMS B OYepeHOM Y4eOHOM roay

IIpencenarens MK
20 T.

Pabouas mporpamMmma nepecMoTpeHa, 00CyXaeHa U 0JJoOpeHa Jis
ucnionaenust B 20 -20  vueOHOM ronv Ha 3acemaHuu kabempbl

IIpotokomor 20 1. Ne
3aB. kadeapoit

Buzuposanue PIIJ] nis ucnmoiHeHus1 B 04epeHOM Y4eOHOM IOy

IIpencenatens MK
20 T.

Pabouas mporpamMmMa nepecMoTpeHa, 00CyXIeHa U 0JJoOpeHa Jis
ucnionaenust B 20 -20  vaeOHOM ronv Ha 3acemaHuu Kabemnbl

IIpoTokom ot __ 20 1. Ne
3aB. kadeapoii



1. Mecto aucunmimasl B ctpykrype OITIOII

JucnurummHa  «BBICOKOMOJICKYJISIDHBIE  COCIUHCHHUS»  OTHOCUTCS K  00s3aTeIbHBIM
TUCIMIUIMHAM BapuatuBHOM wactu brmoka 1 OIIOIlI mo wampaenenuto mnoxaroroBku 04.05.01
«DynnamentanpHas u  npukiaagHas» (b1.0.03.04), saBmsercs o00s3aTeabHON JUISI  OCBOCHUS
CTYJCHTaMH OYHOH (OpMBI OOYUCHHS Ha TPEThEM IOy OOYUCHHUS B IIECTOM CEMECTPE.

Jlnst ocBOCHUS TAaHHOW TUCIUTIIIMHBI CTYJIEHTaM HEO0OXO0IMMO 00J1a1aTh 0a30BBIMH 3HAHUSMU
o CleaylomuM paszaenaM xuMud: «OpraHuyeckas XHUMHS», «AHATUTHYECKAS XHUMHS,
«Dusnueckas XUMHUS», & TAKKE BIAJIETh allllapaToM MAaTeMaTHYeCKOro aHaln3a U (PU3MKU B paMKax
MpenoaBaeMbIX Ha 1 U 2 Kypce TUCIUTIINH.

Jucuuninuza «BbICOKOMONEKYIJISIPHBIE COCIUHEHUS» SBISECTCS OCHOBOM JUIsl U3yYEHUs TaKUX
obacTeil 3HAHUN KaK KOJUTOUTHASI XUMHSI, XUMUYECKast TEXHOJIOT U, XUMUS 3JIEMEHTOOPTraHMYECKUX
COEAMHEHUH, XUMUS MPUPOJIHBIX COECJUHEHUH, XMMHUYECKHE OCHOBBI OMOJIOTMYECKUX IPOLIECCOB.
OcBoeHME JaHHOW JUCHMIUIMHBI TaKKe HEOOXOOUMO KakK MpEeIUIeCTBYIOLIEE MpU AalbHEHIIeH
IIPAKTUYECKOH IeATEIbHOCTH B paMKax BBIITOJHEHHs KBATM(PUKALIMOHHBIX PadoOT.

Kpr OTB€YacT OCHOBHBIM Tpe6OBaHI/I$IM B IUIAHC PCHICHHA 3aJa4yr IO COBCPIICHCTBOBAHHIO
O6y‘leHI/I$[ B BBICHICH IIIKOJIE. IJTOT KypC Hac€T HIUPOKHUEC 3HAHUA q)YHI[aMCHTaHBHBIX MOJ0KEHUM
HAayKH, KOTOPBIC HGO6XOI[I/IMI)I KaK JJ1sd HGHOCpeIICTBCHHOfI pa6OTI)I IO CIICHMAaJIbHOCTH, TaK U JJIA
IIOHMMAaHM: I'NIaBHBIX HaHpaBHeHI/Iﬁ XUMHYECKOM HAyKHU U €€ pa3BUTHUA.

Heabo AMCHMIUIMHBI SBISCTCS (OPMHUpPOBAHUE MPEACTABICHUS 00 OCHOBHBIX OCOOCHHOCTSIX
CBOMCTB BBICOKOMOJICKYJISIPHBIX COCIMHEHUM, OTIWYAIOIIUX MX OT CBOMCTB HU3KOMOJEKYIISIPHBIX
COEMHEHM, MPUHIUIIAX CUHTE3a MOJUMEPOB, UX CTPYKType, (PM3HKO-MEXaHUYECKHX CBOMCTBAX W
00acTIX WX MPUMEHECHHSI, CHCTEMHOE OCBOCHHE OCHOB HAayKH O IMOJIMMEPAX U €€ MPAKTUYCCKOM
3HAYCHUH.

3agayamMu AMCHUILIMHBI SBIISIIOTCS.

e (opmupoBanue 0a30BBIX 3HAHWUKH O KIACCH(PHUKAIMU TOJUMEPOB B 3aBHCHUMOCTH OT
HpOI/ICXO)K)IeHI/IfI, XUMHUYECKOI'0O CoOcCTaBa, CTpOGHI/ISI OCHOBHOﬁ ey, B 3aBHCHMOCTH OT
TOIIOJIOTUM MAaKpPOMOJIEKYT,

e (¢opMHpOBaHME TPEACTABICHHI OO0 OCHOBHBIX CBOMCTBAaX IOJMMEPHBIX BEIIECTB U UX
pacTBOpPOB, OOYCIOBIEHHBIX OOJNBIIMMH pa3MepaMH, IENHBIM CTPOCHHEM U THUOKOCTHIO
MaKpOMOJIEKYII;

® [U3y4CHUE OCHOBHBIX 3aKOHOMEPHOCTEM MPOLECCOB CHUHTE3a BBICOKOMOJEKYISPHBIX
COCIMHECHUH,

L] HpI/I06p€TCHI/I€ HABBIKOB BJIAACHUS BKCI'IepI/IMeHTaJ'IBHBIMI/I 158 TeopeTI/I‘IeCKI/IMI/I METOdaMHU
CHHTE3a U aHAJIN3a MTOJIMMEPOB;

e (opmupoBaHUE y CTYICHTOB YMEHHUIA, TO3BOJISIIOIIMX UCIOIB30BATh MOJIYYEeHHbIE 3HAHUS IS
pElIEHNs] KOHKPETHBIX 3aJad II0Jy4YeHUs I[IOJMMEpPOB C 3aJaHHbIMUA CBOWCTBaMH, B
TEXHOJIOTHH TIEPepabOTKH TOJTMMEPOB, OIPEACICHUH MOJIEKYISIPHOM MacChl M APYTrHX
(bUBUKO-XMMHUYECKUX XapaKTEPUCTUK MOITUMEPOB.

2. Tlnmanupyemble pe3yabTaThl 00y4eHUsI M0 JUCHUINJINHE, COOTHECEHHBIE ¢ IUIAHNPYEMBIMH
pe3yJabTaTaMH OCBOEHHs 00pa30BaTe/IbLHOI NPOrpaMMbl (KOMIETEHIMAMH U HHANKATOPAMHU
AOCTHKEHUs] KOMIIeTEHIIN )

IInanupyemble pe3yJibTaThl 00y4eHUs 0 TUCHUTIIMHE HaumeHnoBanne
(Moayn110), B COOTBETCTBHH ¢ HHAUKATOPOM 0CTHKEHUSI OLIEHOYHOT 0
Popmupyemele KOMIIeTeHIIM U cpeacTBa
KoMneTeHIHH (kox, HNupnkxarop PesynabTaThl 00yueHus
coJiep>KaHue




KOMIIETEHIIHH ) JTOCTHIKEHH S 0 JUCIHUILINHE**
KOMIleTeHIuu™
(xom, conepxaHue
WHWKATOpa)
OIIK-1 OIIK-1.1. Bnademws ocrnosamu Homenkiamypul u VYcTHBIM ompoc,
Cnocoben CucteMaTusupyeT U | K1accupurayuu noiumepos; memooamu KOHTPOJIbHAS
AHAIIN3HPOBATD, aHAM3HpYeT OYeHKu 2uOKOCMU MAKPOMOLECKYL; paborta,
HHTEpPIPETHPOBATh U PE3YIBTATHI Memodamu OyenKy U paciema KOJTIOKBHYM,
060611aTh PE3yNLTATHI XIMUECKIX MePMOOUHAMUYECKUX NAPAMEMPOE SK3AMOH
SKCIEPUMEHTAILHBIX 1 PaACMEopo8 NOIUMEPOE; MEMOOAMU OYCHKIU
pacueTHo- OKCICPUMCHTOB, KUHEMUYeCKUXx u mepmoOUHAMUECKUX
TEOPETHYECKUX PabOT Ha6m0£[eHHH= napamempos noauMepu3ayuL,; Memooamu
XUMHUYECKOM HU3MCPCHMH, & TAKKC | oyenxu hazosvix u usuueckux cocmoanuil
HanpaBJIEHHOCTH pe3yIbTaThl PACUCTOB | nonumepos

CBOMCTB BEILICCTB U
MaTepuaioB

Ymemwv uoenmuguyuposamos nonumeput no
XUMUYECKOU opmyne u npocmpancmeeHHol
gopme; nposooums ananuz xapakmepa
63AUMOOCUCMBUSL NOAUMED-PACMEOPUMEND,
onpeoesims mun HOIUMePU3AYUY U
nPOBOOUMb ROIUMEPUIAYUIO 8 PAZTUUHBIX
VCIOBUSX; YCMAHABIUBAMb 83AUMOCEA3b
KUHEMUYECKUX NAPAMEMPOE C MONEKYIAPHOU
Maccoti 06pasyouuxcs NOJIUMepos;
OYEHUBAMb MEXAHUYECKUE CEOUCMBA
noaumepa

3namoe 3a0auu u 06vexmul UCCAIEO0EAHUSA
HAYKU 0 NOAUMEPAX, ee
MENCOUCYUNTUHAPHBIX CES35X, OCHOBbL HAVKU
0 noaumepax u obaacmu ee nPAKmuLecKo2o
UCRONb308AHUSL, UMEMb COBPEMEHHbIE
npeocmagienust 0 NOIUMEPHOM COCMOSTHUU
Kak 0coboii hopme cyujecmeosanusi
6ewecms, 8 OCHOBHbIX (PUUYECKUX U
XUMUYECKUX NPOSIGICHUSX, KAYECMEEHHO
OMIUYHBIX OM HUZKOMOAECK)ISPHBIX
sewecme; NPUHYUNDLL KIACCUPUKAyUU u
OCHOBHbIE 0COOEHHOCMU CEOUCME
NOAUMEPOB, OCOOEHHOCU MONEKYIAPHO2O
CMPOEHUS. NOTUMEDPOS, MEXAHUZMbL
U32UOAHUSL NOTUMEPHBIX MOLEKYIL U
KONUYECMBEHHbLE KDUMEPUU OYEHKU
2UOKOCU MAKPOMOJLEKYIL, OCHOGHbLE
npoyeccol NOAUMEPU3AYUU U
NOJAUKOHOEHCAYUU, PeaKyuu, npomexarouue
6 NOIUMEPAX; NPUPOOY ME30MOPPHO20
cmpoeHus u 0cobeHHoCmuU
KPUCMAIUYECKO20 COCMOSIHUSL NOJUMEDPO8




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

Braoems cospemennvivu npuemamu cunmesa
NOIUMEPOB8 U MEMOOAMU UYUEHUSL UX
ceolicme

Yumems peanuzoevisams cospemernuiii
NnOO0X00 K CUHME3Y NONUMEPO8

3name memooonocuro co30anust HOBbIX
NOJUMEPHBIX MAMEPUATO8 HA OCHOGE
63AUMOCES3U «COCMAE — CIMPYKMYPA —
c80UCMB0»

XUMHUHA
OIIK-1.3 Braoemw nasvikamu cobopa, obpabomku,
dopmMynupyer AHATUZA U CUCEeMAMUZAYUL UHDOPMAYUU

3aKJIFOYCHUS U
BBIBOJBI ITO
pe3ylbTaTaM aHain3a

no meme UCCie008aHUsL, HABLIKAMU BbIO0PA
Memoo08 u cpedCcmas peueHus 3a0a4
uccne0o8aHusl

JTHTCpaTypHBIX Ymemv kpumuuecku oyenusamo 1106y10
AaHHbIX, nOCMynawyIo ungopmayuio, 6He
COOCTBEHHBIX 3Q6UCUMOCTIU OT UCMOYHUKA, U36e2amb
OKCIICPUMCHTAIBHBIX | agmomamuueckoeo npumereHus
U pacyeTHO- CMAaHOapMHBIX YOPMYI U NPUEMOE NPU
TEOPEeTUYECKUX palboT | pewenuu 3a0au
XUMUYECKON
HAIPABICHHOCTH 3uame ocrosHble MEMOObL HAYUHO-
UCC1e008aMeNbCKOU OessMeNbHOCU
OI1K-2 OIIK-2.1. Braoemw nasvixamu pabomul 6 VYeTHBI ompoc,
Cnocoben PaGoraet ¢ NaOOPAMOPHBIX YCIOBUAX C MOHOMEDPAMU U KOHTPOJIbHAS
IPOBOJIUTH XUMUYECKUMHU unuyuamopamu pabora,
XHMHYECKUH BCILECTRAMIT © Ymemv pabomamo ¢ xumuueckou nocyoou KOJIIOKBHYM,
SKCITEPUMEHT C COOJFOIEHNEM HOPM SK3aMeH
coOJTr0ICHHEM TCXHHKH 3name HOpMbL MeXHUKU 6e3onacHocmu npu
COBPEMEHHOTO GesonacHocT pabome ¢ MOHOMEPAMU U UHUYUAMOPAMU
obopynosaru, OIIK-2.2. Braoemv nasvixamu cunmesa noaumepos
cobumozas HOPMEI Hcnonb3yer Memooamu YenHou u CIMmynenuamon
TCXHUKH CylllecTBylole u | MOuMepusayuu
0e30ImacHOCTH paspaGaThiBacT

HOBBIE METOIUKH
MOJTYYCHUS U
XapaxKTepu3amun
BEIIECTB M
MaTepraoB JUIs
peleHus 3a1a4
poheCCUOHATBHON
JIeSITeTIbHOCTH

Ymemv nposooums cunmes norumepos
MemoOamu ROIUMePUIAYUY U
NOIUKOHOEHCAYUU ¢ COOM0OeHUeM
HeoOX00UMbIX Mep 6e30NaAcCHOCMU, 8 MOM
yucne ¢ MOKCUYHbIMU U
NOAHCAPOONACHBIMU BEULECMBEAMU

3uams HOPMblL MEXHUKU beszonacnocmu npu
CUHmMese noaumepos




OIlK-2.3.
[IpoBoauT
HCCIE0OBAHUS
CBOWCTB BELLIECTB U
MaTepraoB C
HCIIOJIb30BAaHUEM
CEpUITHOTO0 Hay4YHOI'O

Brademv memooamu U3YUEHUSA MEXAHUUECKUX
u mepmomexanuiecKux ceoticme noaumepos

Ymemv pabomame na paspwisnoii mawune,
koucucmomempe I ennepa

3uame meopemuueckue 0CHOBbL MEMOO08
UCCIe008amUsl CBOUCME BeWecs
NOAUMEPHOU NPUPOObL

o0opynoBaHus
OIIK-6 OIIK-6.1. Brademw nasvikamu ocywecmenenus YcrHbIi onpoc,
Criocoben IIpencrasnsier KOMMYHUKAYUYU 6 YCIHOU U NUCbMEHHOU KOHTPOJIbHASA
MPeaCTaBIsATh Pe3yIBTaTHI paGoTh B | POPME 01 pewtenus uupokozo kpyaa 3?‘)‘” pabora,
PE3yIbTaThl CBOEH BHJIE OTYETA O 8 NPOpECCUOHATLHO-OPUEHMUPOSAHHOY KOJUIOKBHYM,
paboTHI B yCTHOM U CTaHAapTHOH dopme cpepe JK3aMeH

MUCbMEHHOH Qopme B
COOTBETCTBHU C
HOpMaMH U
MpaBUJIaMHU,
MIPUHATBIMUA B
npoeccCuoHaTHbHOM
coo0O0IIIeCTBe

Ha PyCCKOM $I3bIKE

Ymemo nozuuecku eepno, apeymenmuposano
U ACHO CIMPOUMb YCMHYIO U NUCbMEHHYIO
peub 015 peuleHUs WUPOK02o Kpyea 3a0ay 8
npoghecCcUOHaIbHO-0PUEHMUPOBANHOTL Chepe

3uame HopmbL, NPABUAA U CROCOOY
0CYWecmeneHs KOMMYHUKAYUY 8 YCIMHOU U
NUCbMEHHOU hopMe Oia peuteHus WUpOKo2o
Kpyea 3a0ay 8 npogheccuoHaibHO-
opuenmuposantou cghepe

OIIK-6.2.
IIpencrasnser
WH(POPMAITIIO
XUMHYECKOTO
coJiep KaHusl ¢

Y4ETOM TpeOOBaHUM
oubnmorpaduyeckont

KYJIIBTYPBI

Brademw nasvikamu unmepnpemayuu
OAHHBIX, NOJYUEHHBIX 8 XOO0€ 8bINOIHEeHUs
aabopamopueix pabom no cunmesy u
U3YUEHUIO C8OUCME NONUMEPO8

Yuems ocywecmenams coop, ananus,
cucCmemMamu3ayuro U OYeHKy pe3yIbmanos ¢
yuemom mpebosanuti bubnuospagduueckou
Kybmypul

3name ocHosHble cnOCobbL AHAU3A, OYEHKU
U cucmeMamu3ayuy IumepanypHuix
OaHHBIX, HE0OX0OUMBIX OIS peulenus
npogeccuoHanbHuIx 3a0a4




3. CTpyKTypa U coep:kaHue TUCHUITUHBI

3.1 TpyaoeMKOCTb JUCHUIIMHBI

oyHas ¢opma

IK3aMCH

o0y4eHust
OO6mast Tpy10eMKOCTh 6 3ET
Yacos 1o yyeOHOMY IIaHY 216
B TOM 4HcJIe
ay/INTOPHBIE 3aHATHUS (KOHTAKTHAS
padora):
- 3aHATHA JEeKIUOHHOI0 THIIA 32
- 3aHATHS CEMHMHAPCKOr0 THIIA 19
- J1adopaTopHbIe 64
caMoCTosITeJIbHAs padoTa 65
IIpomexyTouHasi aTTecCTALMA — 36

3.2. Conep:kanmne TUCIHHUNIHHBI




B TOM 4HCJIC

KonTtakTHas padorta (paéoTa Bo B3auMOelCTBHH C
npenogaBarteseM), 4acbl

Bcero T3 HIX

(uachl)

HaumeHoBaHue U
KpaTKoe coJep Kanmne
pa3aesioB U TeM
TACHHUILIHHBI

3angaTus

UIEKIIMOHHOT' 0
CaMmocTosiTeIbHasi padoTa
00y4JaK0IIerocsi, Yachbl

3anaTus
CEeMHHAPCKOT0

3ausaTus
IIaGOPaTOPHOTO

THIIA
THIIA
THIIA

Bcero

Ouno-3a04Hast
OuHo-3a09Has
OuHo-3a04Hast
OuHo-3a09Has
OuHo-3a04Has

Ounas
OuHas
Ounas
OuHas
OuHas
OuHas

Baenenune. O0mnne
CBEJIEHUS O
BBICOKOMOJICKYJISIPHBI
X COEIUHEHMIX

CuHTe3 moJIMMepoB
METO/aMH LIETHOU U
CTYIIEHYaTOH
MOJIMMEPU3ALUU

XuMHudecKrue
CBOMCTBA U
XUMHYECKHE 24 - 2 - - - 12 - 14 - 10
MIpEBpAILICHUS
MOJIMMEPOB

dusnka
MaKpOMOJIEKYJI,
IpUpoaa ypyroctu 16 ) 6 i i i i i 6 ) 10
MOJIUMEPOB,
BSI3KOYIIPYT'OCTh
MTOJIMMEPHBIX CUCTEM

PactBops! noaumepos | 30 - 4 - - - 16 - 20 - 10

[ToumepHsble TEna 36 - 4 - - - 22 - 26 - 10

[Ipomexyrounas
aTTecTanus — 36
DK3amMeH

Hroro 216 - 32 - 19 - 64 - 115 - 65

Texymuii KOHTPOIb YCIIEBAEMOCTH pealn3yeTcs B paMKax 3aHSATHI CEMHUHApCKOTO THIMA U B
paMKax J1TabOpaTOPHBIX 3aHATHM.

[TpomexxyTouHasi arrecTanusi MPOXOAUT B BUAE KOMIUIEKCHOIO 3K3aMeHa B YCTHOH ¢opme B
BUJIE OTBETa 00YYaIoIerocs Ha TEOPETUYECKHE BOIIPOCH! Kypca (C MpeaABapUTEIbHOM MOATOTOBKOM),
pelIeHNH NPaKTHUYeCKUX 3a/lad U TOCIeAYIHIMM coOeceoBaHMEM B paMKax TEMaTUKH Kypca.
CobecenoBanue MPoBOIUTCS B pOpME BOIIPOCOB, HA KOTOPBIE CTYIEHT JOJKEH AaTh KPaTKUN OTBET

O4HO-3209HAas




3.2.1. BBenenue. O61ue cBeIeHUs1 0 BLICOKOMOJIEKYJISIPHBIX COeTUHEHM SIX

OcCHOBHBIE TOHATUS U OINpPENEICHUS: MOJMMEP, OJIUTOMEP, MAaKpOMOJEKYJIa, MOHOMEPHOE
3B€HO, CTEIIECHb MOJIMMEpHU3aunn. Pa3inuus B CBOMCTBAX BBICOKO- U HU3KOMOJIEKYJISIPHBIX BELLECTB.
Knaccudukanus n HomeHkIarypa mnoaumepoB. CpeqHHe MOJICKYJSPHBIE MacChl M MOJEKYJSPHO-
MaccoBoe pacrpeneieHue. Tumnbl KOHPUTYpaMOHHONW M30MEpUHU (XMMHUYECKas U30MEpHUs 3BEHHEB,
yuc—mpanc-u3oMepus, CTepeoru30Mepus)

3.2.2. CuHTE3 MONIMMEPOB METOJaMH LIETHON M CTYNEHYATON MOJIMMEpPH3auu

Paoukanvnana nonumepuszayus. VinvuuuupoBaHuE paJuKaIbHOW MMOJMMEpU3alMu. THUIbI
UHUIMATOPOB. D(H(HEKTUBHOCT, MHULIMUPOBAHUS. DJIEMEHTAPHBIC PEAKIIUHU LEIMTHOTO PaJIUKaIBLHOTO
nporecca nojuMepusanui. KuHeTHuecKue ypaBHEHHUSI OCHOBHBIX CTaJUW. YpPaBHEHHE CKOPOCTHU
paaukanbHON nosmMepusanuu. CpeaHss JJIMHAa KUHETHYEeCKUM 1enu. Peakuuu nepenayu 1enu npu
pagukanbHOM nosuMepusanuu. llepemava nenm Ha wmHunmarop. llepemaya nenu Ha MoHOMED.
JlerpagannoHHblii nepeHoc nend. OcoOEHHOCTH MOJIMMEPU3AaU MOHOMEPOB AJUTMJIOBOTO psfa.
Perynaropsl monexkynsipHoir maccel. Kiaccel coenHeHMd. 3HaYu€eHUE U NPUMEHEHUE PETyISATOPOB
MOJIEKYJISIPHOM Macchl. YpaBHEHHE CTENEHU MOJUMEpU3allMd Uil CTallMOHApHOro Ipolecca
HayalbHOW cTaguu mnojaumepusauuu. OnpenerneHue OTHOCUTEIbHBIX KOHCTAaHT Iepelayd Lelu,
otHomeHns Kp/Ko’°. MIHrn6upoBanne U peryaupoBaHue pajuKaibHOH nonuMepr3anuy. CUIbHEIE U
ciabple MHTUOUTOPHI (3amequrenu). [Ipumepsl. Unaykunonusiii nepuoa. OnpeneneHue CKOPOCTH
WHUIUUPOBAHUS METOJIOM HWHTHOMpoBaHWs. PamukanpbHas MoIMMepU3anus Ha TIyOOKUX CTEMEHSX
npeBpatieHus. [enb-3dpdexr. Mogens obpwiBa mnenu. YpaBHeHue 3yOoBa-EmenbsnoBa. Ilpuembr
nojasieHust renb-3pgexra. CrocoOsl NMpoBeneHUs paauKaabHONH moiauMepuzanud. OcoOeHHOCTH
3MYJIbCHOHHOM MOJIMMEPU3ALIUU. TepmonnHamuka paguKanIbHOU NOJINMEPU3ALIH.
[TonnMepu3amoHHO-1EMIOJINMEPU3ALUOHHOE paBHOBECHE. [IpenenbHas TeMIeparypa
nonuMepusanuu. PaBHOBECHAsi KOHIEHTpALMsl MOHOMEpa.

Paouxanvnasa cononumepusayus. JuddepeHunanbHoe ypaBHEHHE COCTaBa COIOJIMMEpa
Maiio-JIptouca. OTHOCHUTENIbHBIE AKTUBHOCTM MOHOMepoB. KpuBble cocraBa comnoiaumepa.
PeakimonHasi crmocoOHOCTH MOHOMEPOB M paaukanoB. CTepUYecKwid, MOJNAPHBINA, PE30HAHCHBIN
dakTop. AKTHBHBIE MOHOMEpHl W HeakTuBHbIe. [IpaBmio antubatHocTu. Cxema Q-e Andpes-
[Ipaiica. CononuMepusamusi Ha TJIIYOOKHMX  CTENEHSX TMpeBpamieHus. Kommo3uinoHHas
HEOJITHOPOAHOCTD.

Kamuonnaa nonumepuzauyuna. MoOHOMEDBI, CIOCOOHBIE BCTyNaTh B  KAaTHOHHYIO
nonumepuszanuo. Karanuzatopel U cokaranu3atopbl. POCT M orpaHnyeHue pocrta Lened mpu
KaTUOHHOM MOJIMMEpPHU3aIUH.

Anuonnaa  nonumepuszayus. MoOHOMEpH, CIOCOOHBIE BCTyHmaTh B  AHHOHHYIO
nonumepuszanuio. KatanusaTtopsl aHHOHHON NonauMmepu3anny. MHUIMUpOBaHKE, POCT U OTPaHUYEHUE
pocTa 1enei npu aHnoHHOM nonumepu3auud. "JKusble nenu".

Honno-koopounauyuonnasa noaumepuzayua. llonumepusanys JUEHOB HAa  aJKWJax
MetasuioB. [lonumepusanusa Ha katanuzatopax Llurnepa-Harra.

Honukonoencayua. Tunbl peakuHil MOTUKOHICHCAMU. PaBHOBECHass W HEpaBHOBECHAs
noJMKoHAeHcanus. Poinb moGOYHOTO HHU3KOMONEKYISIPHOTO MTpoAykTa. OCHOBHBIE KHHETUYECKHE
3aKkoHOMepHOCTH. YpaBHeHue Kaposzepca. CmmuTeie W pa3BETBICHHBIC MMOJUMEPHL. TOdYKa
reneoOpa3oBanus. DeHOIIACTHI, MOJUYPETaHbl, MONUA(GUPHI, TOTUAMHUIBI, TOJUKAPOOHATHI.
ApomMaTtudeckie KOHIeHCallMOHHbIe onuMepsl. Kepnap.

3.2.3. XuMHnyecKue CBOHCTBA M XUMHYeCKHe NPeBpallleHis N0JIMMepPoB

XapakTepHble OCOOCHHOCTM MaKpOMOJIEKYNl Kak peareHToB. CIIMBaHHME MOJUMEPOB.
Brichixanue kpacok. Bynkanuzanus kayuykoB. OTBepXkJA€HHE SHOKCHAHBIX cMoJ. JlecTpykuus
nonumepoB. Tepmudeckas nectpykuus. Lluknuszanus. TepMookucaurensHas aecTpykuus. I'openue.
®oronectpykuusa. orookucnenue. [lommmepananornyssle NpeBpanicHusI.



3.2.4. ®uznka MaKpPOMOJIEKYJ, NPHPOJAA YNPYrocTH TMOJHMMEPOB, BSI3KOYIPYIrocTh
MOJIMMEPHBIX CHCTEM

> 1/2
NneanpHblii TayccoB KITyOOK. <R2>/ , <Sz>1/2 (BeiBOg). Pacmpenenenue mo pasmepawm,

pacrpeziefieHue IUIOTHOCTU 3BeHbEeB B KiyOke. PeanmpHbie menu. DddexT uckiarodeHHoro odnema.
Habyxanue kiy0Oka. 3aBUCHMOCTD OT KOHIIEHTpAlu U Temmeparypsl. [ mOkocts nenu. IloBopoTHO-
M30MEpHbI MexaHu3M. KonumdecTBeHHas XapakTepucThka. TepMoaMHaAMUYecKas M KUHETUYeCKas
THOKOCTh. YTIPYroCTh TOJUMEPOB. TepMOIMHAMUYECKUE COCTABJSIONIME. TepMOIMHAMUKA
ne(OpPMUPOBAHHOTO KIYOKa. YINPYrocTh MOJUMEPHON CETKH. DHTPOINUNHAS MpUpoJa YHPYTrOCTH
Kay4dykoB. TpH npu3HaKa BEICOKOAJIACTUYHOH J1e(hOpMaIIHH.

Bsiskoynpyrocte nonumepoB. Moaenn Makcenna u KenbBuna. Penakcanusi HanpspKeHUs.
[Tom3yuects. Teopuss pentaumii. Bpems penakcauum. Ynpyruil rucrepesuc. JnHamuueckue
Harpy3ku (medopmarnuu). KomriekcHbli MOAynb  yOPYrocTH. 3aBHUCHUMOCTh OT  YacTOTHI.
MexaHudeckue oTepH.

3.2.5. PacTBOpHI MOJIUMEPOB

[IpuHMIIBl pacdera SHTAJIBIIMM W SHTPONHMH pacTBOpeHus. [lapameTp pacTBOpUMOCTH.
[IpencraBnenuss o Tteopun Dnopu-Xarrunca. Ilapamerp B3aummoneinctBus . OcmoTHuecKoe
napieHue. OnpeneneHrue CpeJHEYMCIOBONM MOJIEKYJSIPHOM Macchl U BTOPOrO  BHUPHAIBHOTO
koddp¢unmenta. TepMoaMHaMUyecKass XapaKTEPUCTUKA PAaCTBOPOB TMOJUMEPOB. O-YcioBus.
OrpaHuveHHAs PacTBOPUMOCTh. TeopeTnyecKkue OCHOBBI (PPAKIIMOHUPOBAHUS TTIOJIHMMEPOB.

3.2.6. IloaimMepHbIe TeIa

Kpucrammmueckue, KHUIKOKpUCTALIMYECKHE U amopdHble noiauMmepsl. HeobOxoanmeie
YCIIOBUSL KpUCTAJUIM3aUU M oOpazoBaHusi Me3odasbl. Tpu (QU3MUECKHX COCTOSHUS amMOp(HBIX
noauMepoB. TepMomexanuueckass Kpuasg. CTekI000pa3HOE U BBICOKOIIACTUYECKOE COCTOSHUS
noiauMepoB. Bsskorekyuee cocrostHue nonumepos. [Inactudukanus nonmumepos. JlepopmaninoHHsle
cBoiictBa mosmMepoB. OpuenTtanus. [IpoyHOCTH KPUCTAIUIMUECKUX, MKHUIKOKPUCTAIIIMYECKUX H
aMop(HBIX oIMMepoB. J[oIroBe4HOCTh. MeXaHU3M pa3pyIlleHHs..

3.2.7. JIabopaToOpHbIii NPAKTUKYM

B pamkax 1abopaTOpHBIX 3aHATUI CTYAECHTHI BBITOJIHSIOT ClleAyrolue JadopaTopHble paboThI:
H3ydyeHue CKOpPOCTM paJMKadbHOW monauMepu3auuu B Macce, IleHomonmmypetansl, [lectpykius
noauMepoB, OnpeneneHue  MOJIEKYISIPHO-MACCOBBIX — XapaKTEPUCTHK  IOJUMEPOB  METOJIOM
BHUCKO3UMETpHUH, M3031ekTpuueckas Touka mnoiavam@onura, MexaHuueckue CBOICTBa MOJIMMEPOB,
TepmoMmexaHudeckue cBoHcTBa moauMepoB, IlomydeHune nHanosHeHHbIX [IBX-xommosunmii 1o
IJIaCTU30JIbHOU TEXHOJIOTHUH.

4. YueOHO-MeTOAUYECKOe o0ecrieueHre CaAMOCTOsITeIbHON padoThl 00y4yarouxcs

CamocrosiTenpHass paboTa CTYIEHTOB BKIIOYA€T padOTy B UYHMTAILHOM 3ajie OMOIMOTEKH, B
yueOHBIX KaOMHeTax (JabopaTopusx) U B JOMAIIHUX YCIOBUSIX, C JOCTYIOM K pecypcam MHTepHer
TSl TIOITOTOBKHU K COOECETIOBAHMIO M KOHTPOJIBHBIM paboTaMm.

K dhopmam Tekyiiero KOHTPOJIs YCIeBAeMOCTH TUCITMIIMHBI OTHOCHTCS CIIEAyIOIIee:
e (CobecenoBanue
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KonrponsHas pabora

[TpoBepka OTYETOB MO TeMaM JIAOOPATOPHBIX 3aHATUI
Komnoxsuym

HpOMe)KYTO‘IHaﬂ aTrTeéCTalus 110 UTOraM OCBOCHHS AVCHUILIMHBI IIPOXOAUT B (bopMe 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

3aHATUH.

KOHTpOJIBHBIG BOIIPOCHI U 3aJaHud AJid MPOBCACHUA TCKYLICTO KOHTPOJA U HpOMe)ICYTOHHOﬁ
aTTeCTallMy 110 UTOraM OCBOCHUA JUCHUIIIIMHBI IIPUBCACHBI B 1. 6.2.

5. ®oHJ OL[EHOYHBIX CPEJACTB /IJIsi IPOMEKYTOUYHON ATTECTAIMH 10 THCHHUILIHHE (MOTYJII0),

BKJIIOYAIOIINHK:
5.1. Omnucanue mKan OLICHUBAHUSA PE3YJIbTATOB 06y‘~IeHI/I${ IO AMCLHHUIITINHE
YpoBeHb Ilkana onennBaHus copMHPOBAHHOCTH KOMIIETeHIHI
copmupoBan
IJI0X0 O4YeHb X0POoIIo
HocTH Hey/I0BJIETBO | yIOBJIETBOPH P
i Xopo1io OTVINYHO
KOMHETEHIH pUTeJIbLHO TeJbHO P
(WHAMKaTOpa MPeBOCX0THO
JOCTHKEHUS =
" € 3aUTeHO
KOMIIeTeHIHiA) 3a9TCHO
OtcyrcTBHE YpoBeHb
3HAaHUH 3HaHUH B
YpoBeHb
TEOPETHIECKO N o0BeMme,
YpoBeHb MpusumansHO | 3HaHUU B YpoBeHb
ro Marepuana. . . COOTBETCTBYIOLI] N
3HAHUHM HIKE | JOMyCTHUMBIN o0beMme, 3HaHUi B VDOBeHD
€M IIporpamme 6 p
MHHUMAJIbHBI OBEHb COOTBETCTBYIO obBeme &
Heso3moxxHoc P . yrom IOICOTOBKH. ’ 3HaHUH B
HaHMs X 3HaHUH. €M IIporpaMme COOTBETCTBYIO
SHaHusg T OLEHHTD ] } porp Jonymeso Y0 | o6peme,
TpeOOoBaHHH. OITyIIIEHO MOATOTOBKH. eM
TIOJTHOTY I/f Aoy g HECKOJILKO n TpCBBILIAIONIE
o MeJId MECTO | MHOTO OIyLIEHO porpaMme
3HaHUH 6 . HAonym HeCyIIIeCTBEHH porp M NpOrpamMMmy
rpyoOsIe HETPyOBIX HECKOJIBKO MOATOTOBKH
BCIIC/ICTRITE py Py bIX OMIGOK A ’ HOJrOTOBKH.
OIIHMOKH. OIIHMOKH. HerpyObIxX 6e3 ommoboK.
OTKa3a
ommboK
o0ydatomieroc
sl OT OTBETa
OtcyTcTBHE i IIponemonctpu | IIponemonctpu | Ilpomemoncrp | IlpomemoHcTp
0JIEMOHC
MHHHUMAJIBHBI P P pOBaHBI Bce pOBaHBI Bce HpOBaHbI BCE HpOBaHbI BCE
. HPOBaHbI
X YMEHUIH . ITpu pereHun P OCHOBHEBIE OCHOBHBIE OCHOBHEBIE OCHOBHBIE
OCHOBHEBIE
HeBosmoxxHoc | cran JapTHBIX yMeHHs YMCHUA. YMCHUA. YMEHUA,peIIe YMCHUA,.
Tb OLEHUTh 3aj1a4 He P ) Pemiens! Bce Pemtens! Bce HBI BCE Pemiens! Bce
eIICHBI
HaJMIne HPOJEMOHCTP OCHOBHEBIE OCHOBHBIE OCHOBHBIE OCHOBHEBIE
. TUIOBBIE
yMeHUiH HMPOBaHbI 3a/laui ¢ 3aJauy . 3a7a4uk ¢ 3a1aui.
Ymenus 3aaui ¢
BCIIEJICTBHE OCHOBHEBIE 6 HErpyObIMI BeImmoHeHBI Bce | OTASNBHBIME Bemonaens!
HETpyOBIMI
OTKa3a YMEHHUSL. P (}3] OIINOKaMH. 3aJaHus, B HECYyILIECTBEH | BCE 3aJaHus,
OIIMOKaMHU.
oOyyatoreroc BrInosHeHs! Bce | MOJTHOM HBIM B ITOJIHOM
BrinonHenst
s OT OTBETA Nwmenu mecro 3aJaHus, B o0Beme, HO HEJJ0YeTaMH,
BCE 3aJ]aHUs
rpyobie TTOJTHOM HEKOTOpBIE C BBITIOJIHEHBI o0beme 6e3
HO HE B
OIIUOKH. 00beMe, HO HEIO0YEeTaMH. Bce 3aaHusi B | HCAOYCTOB
TIOJTHOM
HEKOTOpBbIE C HIOJTHOM
obObeme.
HEZoueTaMH. obObeme.
H OTtcyrtcTBHE ITpu pemennu | Mmeercs [TponemoncTpu [IponemoncTpu ITponemonctp | IlpomemoHcTp
aBBIKH
BIIA/ICHUS CTaHMApPTHBIX | MHHUMAIBHBI | POBAaHBI POBaHEI HPOBaHbI HpOBaH
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MaTepHaIoOM.
Heso3moxxuOC
Th OLICHUTH
HaJIM4re
HaBBIKOB
BCIICJICTBUE
OTKaza
obyuaromieroc
sI OT OTBETA

3a1a4 He
MPOJIEMOHCTP
HUPOBaHbI
0a30BEIE
HaBBIKH.

HMmemn mecto
rpyOsie
OIIIMOKH.

nu

Habop
HaBBIKOB IS
penreHus
CTaHJAPTHBIX
3amaq ¢
HEKOTOPBIMU
HeJo9eTaMu

0a3oBbIC
HaBBLIKU

IIPU PEIICHUU
CTaHIAPTHBIX
3a1ad ¢
HEKOTOPBIMHU
HeJ0YeTaMI

0a3oBbIe
HaBBLIKU

MIPU pEIICHAN
CTaHJAPTHBIX
3ama4 6e3
OIIMOOK U
HEI0YETOB.

HaBBIKH

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

TBOPUYECKUI
HMOJXOI K
PpELIEHHIO
HEeCTaHapTH
BIX 337124

[Ipyn m3yyeHUH IUCHUILIMHBI «BBICOKOMOJICKYISPHBIC COSAMHEHUS» CTYICHTHI IOJYYaroT
CIIeMYIOIIME 3HAHUS, YMEHUS U BlafeHus B pamkax ocBoeHus komneteHiui OIIK-1, OIIK-2, OIIK-

6:

OIIK-1.1. Cucrematu3upyer W aHAIM3UPYET PE3YJbTAThl XHMHUYECKAX AKCICPUMEHTOB, HAOJIOJICHHH,
U3MEPEHUH, a TAKXKE Pe3yJIbTaThl PACYETOB CBOMCTB BEUIECTB U MaTEPUAJIOB.

OIIK-1.2. TlpemmaraeT HWHTEPHPETAMIO PE3yJIbTATOB COOCTBEHHBIX OSKCIEPUMEHTOB W  PAacYeTHO-

TCOPETUYECKUX pa60T C UCIIOJIB30BAHUEM TCOPETUUCCKHUX OCHOB TPaANMIIMOHHBIX 1 HOBBIX pa3a€yiOB XUMUH.

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

COOCTBEHHBIX IKCIIEPUMEHTAIBHBIX H PACUETHO-TEOPETHUECKUX pab0T XMMUYECKON HAIIPABICHHOCTH.

OIIK-2.1. PaGoTtaeT ¢ XMMHUYECKMMH BELIECTBAMHU C COOIIIOIEHUEM HOPM TEXHHKHU 0€30MaCHOCTH.

OIIK-2.2. Vcnonp3yeT CymiecTBYIOIIME W pa3padarblBacT HOBBIE METOJUKU MOJNYyYCHHS H

XapaKTepu3allu BEIICCTB U MAaTCPUAJIOB IJId PCIICHUA 3aaa4 HpO(i)CCCHOHZUH:HOfI JACATCIIBHOCTH.

OIIK-2.3. TIpoBOAMT HMCCIIEA0BAHMS CBOMCTB BEMECTB M MATEPHAIIOB C MCIIOJIL30BAHUEM CEPUIHOTO
HAY4YHOTO 000pYyJOBaHMUS.

OIIK-6.1. TIpeacrasnser pe3yibTarsl paboThl B BUJIE OTYETA 110 CTAHAAPTHOM (POPME Ha PYCCKOM SI3BIKE.

OIIK-6.2.

IIpencrasisier

oubnmorpadu4ecKoil KyabTypHl.

WHPOPMAITUIO

XUMHYCCKOT'O

COZIepKaHUsI

C  ydeToM

TpeOOBaHMIA

[IpoMexyTOUHBIII KOHTPOJb KauecTBa YCBOEGHMSI CTYJEHTaAMHM COJIEpP)KaHUS JUCLUIUIMHbI
IIPOBOAMTCA B BUJIE KOMIUIEKCHOTO DK3aMEHA, HA KOTOPOM OIPEAETSAETCS:
YpOBEHb YCBOEHUS CTYJEHTAMH OCHOBHOT'O y4E€OHOI0 MaTepuasa 1o JUCHHUILINHE;
YpOBEHb NOHUMAaHUA CTyJ€HTaMH U3y4YEeHHOI'0 MaTepuara;
CIOCOOHOCTH CTYICHTOB MCIOJIb30BaTh MOJyUYE€HHBIE 3HAHUS JUJISl PELIEHHS] KOHKPETHBIX

3aaad.

OK3aMeH B 6 cemecTpe i 04HOM Gopmbl 00yueHHst U B 8-0M cemecTpe JUIsi OYHO-3a0YHOM
(GbopMBI TTPOBOJIUTCSA B YCTHOW (popMe B BHJIE OTBETa OOYYaIOIIETOCS Ha TEOPETHYECKHE BOMPOCHI
Kypca (C TpeaBapUTENbHOW MOJATrOTOBKOM), pPELICHWH NpPaKTHUYECKUX 3a1ad M MOCIeTyIOLUM
coleceoBaHrEeM B paMKax TeMmaTtuku Kypca. CobecenoBaHue mpoBoAuTCS B (opMe BONPOCOB, Ha
KOTOPBIC CTYACHT JOJI’KCH NaTbhb KpaTKI/Iﬁ OTBET
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J1si mpoBeleHUs] NPOMEKYTOYHOr0 KOHTPOJIS CHOPMHPOBAHHOCTH KOMIIETCHIIUH
HCII0JIB3YeTCHA OTBET M0 OWJIeTy Ha IK3aMeHe.

IIkana oneHKH NpH MPOMEKYTOYHOM aTTeCTAUMHU

Onenka YpoBeHb OATOTOBKH

[TpeBocxo1HO Bce xommeTeHIM (4acTH KOMIETEHITHI ), Ha (hOPMHUpPOBaHUE
KOTOPBIX HAIIPaBJICHA IUCIUILINHA, C(OOPMUPOBAHKI HA YPOBHE HE
HUKE «IPEBOCXOJTHOY

OTanaHOo Bce xommereHimu (4acTM KOMIETEHUIWH), Ha (HOpMHpOBaHHUE
KOTOPBIX HampaBiieHa JUCUUILINHA, COPMHUPOBAHBEI Ha ypOBHE HE
HIDKE «OTJIMYHO», TIPH OSTOM XOTs Obl OJHA KOMIIETCHLUS

C(pOopMHpPOBaAHA HA YPOBHEC «OTJIHMYHO»
3a4TCHO (b PMHD yp

Ouenb XopoIio Bce xommerenmum (4acTm KOMITETEHITHI), Ha (HOpMHpPOBAHHE
KOTOPBIX HampaBjeHa JHUCIUILUIMHA, COPMUPOBAHBI Ha YPOBHE HE
HIDKE «OYEHb XOPOIIO», TPU 3TOM XOTS Obl OJHA KOMIICTCHIIHS
chopMUpOBaHa Ha YPOBHE «OYCHB XOPOIIIOY»

Xoporiio Bce xommereHmmy (Y4acTH KOMIETEHIWI), Ha GOpMUpOBaHHE
KOTOPBIX HarpaBjicHAa MUCIMILIMHA, C(HOPMUPOBAHBI HA YPOBHE HE
HUKEC «XOpouio», IIphu I3TOM XOTA 6I)I OJHa KOMIICTCHIUA
copMHUpOBaHa Ha YPOBHE «XOPOIIO»

VYnosierBoputenibHO | Bece  xoMmereHumu (4acTd  KOMIETEHUMit), Ha (opmupoBaHue
KOTOPBIX HampasiieHa AUCLUIUIMHA, COPMUPOBAHbI Ha YPOBHE HE
HUKE «YIOBIETBOPHUTEILHOY, IIPU STOM XOTS OBl OJIHA KOMIICTCHIIUS
chopMHpOBaHa HA YPOBHE «yIOBJICTBOPUTEIHLHOY

HeynoBnerBoputenb- | Xors Obl  0aHa KOMIETEHIMs CQOPMHpOBaHA HAa  yPOBHE

HO «HCY/IOBJICTBOPUTEIILHO», HH  OJHA W3  KOMIIETCHIMHA  He
HE chopMHUpOBaHa HA YPOBHE «ILIIOXO0»

3a4TEHO

IToxo Xots Obl 01Ha KOMIIETEHIU C(OPMHUPOBAHA HA YPOBHE «ILIIOXO0»

6.2. TumoBble KOHTPOJIbLHBIE 3aJaHUsI WJIM WHBbIE MaTepUabl, HeOOXOAMMBIE IS OLEHKH
pe3yJabTaToB 00y4eHHUs.

6.2.1 KoHTpoJIbHBbIE BOMPOCHI

80NPOCHL Koo ¢opmupyemoii komnemenyuu
1. KakoBbl crenuguyeckue CBOMCTBa MOIMMepoB, kotopbie | OIK-1
CYIIECTBEHHBIM obpazom OTJINYAIOT 0.4 oT

HU3KOMOJIEKYJISIPHBIX COETMHEHNI?

2. HazoBuTe TpPUHOWNBI W KPUTEPUH, B COOTBETCTBHH C
KOTOPBIMH MOJINMEPHOE COCTOSIHUE BEILIECTBA
paccMaTpuBalOT Kak 0coOyoo  (opMy  CYIIECTBOBaHMSA
XUMHUYECKUX  COEAMHEHMH ¢  KOMIUIEKCOM  CBOWCTB,
KAUeCTBEHHO OTJIMWYHBIM OT CBOMCTB HH3KOMOJIEKYJISIPHBIX
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COCTUHEHUN.

[To kakuM IpUHIUIAM KJIaCCUPUIUPYIOT TOTUMEPHI?

KakoBbl NpUHIMOUANBHBIE OTIUYUS MEXKIY peaKkIUusIMU

LHernHOM U cryneHyaTo mnosmmepusanuu? [lpuBenure

OpUMEpHl TOJMMEPOB, KOTOpPblE MOTYT OBITh TOJY4YECHBI

LEMHOW MOJIMMEPU3ALMEN U TTOJTUKOHICHCAIIUEH.

5. Kakumu criocobamMu MOXHO MHUILMUPOBATH MPOLECC LIETTHON
panukanbHOM  moiaumepuszauuu?  IlpuBeaure  mpumepsl
HauboJsee pacnpoCTPaHEHHBIX HHUIIUUPYIOIIUX CUCTEM.

6. Uto Ttakoe 3¢ddexkruBHOCT,  MHMIMUpOBaHHA?  Uem
00yCIIOBJIIEHO OTKJIOHEHUE 3(PGETUBHOCTH HWHUIUHUPOBAHUS
or 1.

7. Kakyie OCHOBHBIE MJOMYIIEHUS HCIOJIB3YIOT IPU BBIBOJE
YPaBHEHUS  CKOPOCTH  pPaJUKaJIbHOW  MOJMMepu3anuu?
BeiBeniuTe 3T0 ypaBHEHUE.

8. Kakue (axTopsl OnpenenstoT MaKCHUMAIbHO OCTHKUMYIO
MOJIEKYJIIDHYKO ~ Maccy IOJIMMEpa MpU  paJuKaIbHOU
nonuMepusanuu? M3 KUHETHMYECKUX JaHHBIX BBIBEAUTE
YpaBHEHUE ISl CTEIIEHU PAJUKAIBHON NOJIMMEpU3ALINHY.

9. YUro Takoe mnonuMmepaHajopuuHble mpeBpaieHusa’? Kakosbl
OCHOBHBIE HAINpPaBJICHUsI UX MPAKTHUECKOIO MCIOJIb30BaHUsA?
[IpuBenure mnpUMEpHl IMOIUMEPOB, KOTOPHIE MOTYT OBITh
IIOJIy4E€HBI TOJIBKO IO MOJIMMEPAHAIOTHYHBIM PEAKLIUSAM.

10. B yem 3akirovaercs MEXaHHU3M CIIUBAHUS TMOJIUMEPOB?

How

KakoBbl OCHOBHBIE HaIpaBJICHUS IIPAKTUYECKOIO
UCIOJIb30BaHUs 3TOro MeToza?

11. Kaxosa pupoaa KOH(OPMALIMOHHOM U30Mepun
MOJIUMEPOB?

12. Yro Takoe CTaTUCTHUYCCKHA CerMeHT wmiu cermMeHT KyHa?
BeiBenute ¢Gopmyiy JUIsl OLIEHKH pa3MepoB TI'MOKOIETTHBIX
MIOJTIMEPOB.

13. KakoBa mpupoga TMOKOCTM  TMOJMMEPHBIX  Liemnei?
[lepeuncnure HakTOpbl, OKA3bIBAIOLIUE BIMSHIE Ha THOKOCTD
MaKpOMOJIEKYI.

14. B uyem 3akioyaeTcsl pa3iMuuMe MEXAY IOHATHUSMU
KHHETHYeCKasi U TepMOJIMHAMUYECKas THOKOCTh OJIMMEPHOM
nenu?

15. B dueMm 3aKiIrOYarOTCsl CXOJCTBA M pa3jiMyusl B CBOMCTBax
pPacTBOPOB HU3KO- M BRICOKOMOJIEKYJISIPHBIX COSTMHEHHA?

16. KakoBbl OCHOBHBIE MOJIOKEHHSI TEPMOJIUHAMUKH PACTBOPOB
nonmumepoB? B pamkax  Tteopum — ®nopu-Xarrusca
paccuMTaiTe SHTAIBIUIO U SHTPOIMIO CMEIIEHUS OJIMMepa ¢
pacTBOpHUTEIIEM.

17. Yto Takoe TEpMOIAMHAMUYECKOE KaueCTBO pPacCTBOPHUTENS?
[IpuBeauTe KOMMYECTBEHHBIE KPUTEPUHU JUISI OIEHKH 3TOTO
napamerpa.

18. KakoBbl COBpeMEHHBIE TPEACTABICHHUS O CTPYKType
aMOp(HBIX MOIUMEPOB?

19. Yro Takoe cCTeKI000pa3HOE, BBICOKODJIACTHUECKOE U
BSI3KOTEKYyUYee COCTOSIHHSI aMOP(HBIX MTOJIUMEPOB?

20. Yro Takoe Temmeparypa CTEKIOBaHHS W TeMIlepaTypa
tekyudecTn? Kak ux MOKHO OINpe/IeIUTh 3KCIIEPUMEHTAIBHO?




21. Kak 3aBuCHUT TemImepaTypa CTEKJIOBAaHUS M TeMIlepaTypa
TEKy4YeCTH OT MOJIEKYJISIPHOM Macchl monumepa’?

22. Kak BIIUSICT BBEJICHHE macTudukaTopa Ha
TEPMOMEXaHUYECKHE apaMeTphl oauMepa?

23. B uyem paznuuMe MeXAy TOMO- M TIeTepOLEHHBIMU
nonumepamu? [TpuBenure npuMepsl TAKUX MOJTUMEPOB.

24. Yto Takoe KoHpurypamus Makpomosekyn? Ilpuemute
TUNBl KOH(UpYpaluoHHOW u3oMepuu. KakoBo BiHsHHE
KOH(UTYpaIlMOHHOM U30MEpHUH Ha CBOICTBA MOJIUMEPOB?

25. KakoBbl mpuUHIUIBI M TpaBuiaa OOpa30BaHUI Ha3BaHUI
MOJIUMEPOB?

26. B uwem 3akmoyarOTCs OCOOCHHOCTH IOJIMMEPU3ALUU
MOHOMEPOB JTWIIOBOrO psifa? UTo Takoe JaerpajaaliioHHBbINA
IIepeHoc 1enu?

27. Kakue COETUHEHUS Ha3bIBAIOT perynsaropamu
MOJIEKYJIIpHOM  Mmaccwl?  Jimg  Kakux — 1eled  OHHU
UCIIONB3YIOTCA?

28. llepeuncnante BO3MOXHBIE pEAKIUU TIepelayd LEnd B
PaguKaIBbHON NOJIMMEPU3ALINH.

29. Kak MOXHO ONpeAenauTbh OTHOCUTENbHbIE KOHCTAHThI
repeaaydy ey Ha PacCTBOPUTEIb?

30. C ueM CBf3aHO PE3KOE MOBBILICHHE CKOPOCTH U CTENEHU
MOJTUMEPHU3AITIH METHIIMETaKpHIIaTa Ha riryouHe
npeBpamienuss  15-25%? KakoBbl pa3nuuusi KUHETUKU
panuKaIbHOH MOJMMEPU3alui B MacCe Ha MAJIBIX M TITyOOKUX
KOHBEpCHUSIX?

31. llepeuncaure  cHOcOoOBl  TPOBENCHUS  PAAUKATIBHON
noaumepusanuyu. Ha3oBuTe [10CTOMHCTBA M HEIOCTATKU
Ka)KJ0ro crocoba.

32. [lpu  kakoM  cmocobe  MPOBENEHHUS  PAJAUKATIBHON
MOJMUMEPHU3AIM  MOXKHO —TIOJIYYUTh TIOJIUMEP BBICOKOU
MOJIEKYJISIPHOM Macchl MpPU BBICOKMX CKOPOCTSAX Iporecca?
[lepeuncnute OCHOBHBIE YEPTHI 3TOTO MPOIECCa.

33. Kakue BemectBa Has3biBaloT MHruouropamu? Kak MOXHO
OTIPEIENINTh CKOpOCTh WHUIIAAPOBAHUS METOZOM
MHTUOMpOBaHUs?

34. Ha uem OCHOBaH MpOIIECC BBHICHIXaHUS KPACOK?

35. B gem 3akimouaercs 3peKT uckiaroueHHoro oobema?

36. KakoBbl pasznuumss MEXaHW3MOB THOKOCTH JKECTKO- U
ruOKonenHelx mnoaumepos? IlpuBeauTe npUMEpPHl TaKHX
MTOJINMEPOB.

37. Kak U3MeHseTCs c TeMIepaTypoi MOJYJIb
BBICOKORJIACTUYECKOU Jedopmarun’?

38. Kakue cymecTBylOT NOAXOAbI K OIIEHKE pa3MepoB
MakpoOMOJIEKyJl B cllydae KECTKO- M THOKOIICTTHBIX
MOJIMMEPOB?

39. JlafiTe ompeaeleHUE TOHITHIM <«XOPOIIUI», «ILTOXOH»,
«UeaTbHBIIN» PACTBOPUTEND JUIS TOTUMEPOB.

40. Yto Ttakoe O-ycioBusi jis pactBopa noiumepa? Kaxkoid
¢usnyeckuif cMBICT M KakoBa mpupoaa O-cocTosHus
MOJIMMEPHOT0 pacTBopa?

41. KakoBbl = OCHOBHbIE  TNPUHIUNBI  (PAKIMOHUPOBAHUS
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MOJIUMEPOB?

42. KakoBbl TEOPETUYECKUE OCHOBBI HCCIIECIOBAHHUS PacTBOPOB
MOJIMMEPOB METOJIOM ocMomeTpuu? BeiBenaute ypaBHeHUE
COCTOSIHUS pacTBOpPA MOJIUMeEpa.

43. Hamumure o6miee ypaBHEHHE AedopManuu amMop(HOro
HoJMepa.

44, N3o0pasutre jaepopMalMOHHBIE  KpPUBBIC  TMOJUMEPOB,
HAXOJAUIMXCS B CTEKJIIOOOPAa3HOM M BBICOKOAIIACTHYECKOM
cocrosiHusX. Kakue XapakTepUCTUKH MPOYHOCTH MOXKHO
MOJIYYUTh TIPU U3YYCHUU AchopMaIiuu?

45. KakoBbl OCHOBHBIE pa3U4Msi MEXaHU3MOB JedopManuu
MOJIMMEPHBIX CTEKOJ U TIOTYKPUCTATUTHISCKUX MTOJIMMEPOB?

IIpuBenure [IPUMEPBHI WHUIUATOPOB panuKaIbHOU
HOJMMEPHU3ALHH.

HazoBute mpaBmia paGoTbl mpu paboTe C HMHHIMATOPAMHU
paluKaibHOMN MoJIMMEepU3aluHg.

B d4eMm pasnuune TEPMUHOB «CTApeHHE» U «IAECTPYKLUSI»,
«TE€PMOCTOMKOCTb» U «TEIIOCTOMKOCThY MOJIUMEPOB?
[IpuBenure mnpuUMEpbl MOHOMEPOB, OTHOCALIUXCA K
JIETKOBOCIUIAMEHSIOIIUMCS JKUIKOCTSIM.

Uro takoe renb-3¢dext. HazoBure ciocoOs! ero ycTrpaHeHusI.
Kakwue BeliecTBa OTHOCST K PEryJsiTopaM MOJIEKYJISIPHOM Macch

[TpaBuiia paboThI C aJKUIMEpPKaITaHAMU.

OIIK-2

10.

UTo MNOHMMAIOT MOJ MOJUAMCIEPCHOCTHIO CHHTETHUECKUX
nonaumepoB? KakoBel pUYHHEL, €€ 00yCIIOBINBAIOIIHE?

UYro Takoe mapamerp mnonuaucnepcHoctu? Kak  ero
OLICHUBAIOT?

B deMm 3akmiouyaeTcsi CMBICH TOHSATHUH «CPETHEUUCIOBAS» H
«cpeaHemaccoBasi — MosiekyispHas — Mmacca»?  IlpuBenute
(bopMyIIbI JUIsl pacyeTa TUX XapaKTepPUCTHUK.

B uem 3akiiouaercss paziauuuMe MeEXJy HHTErpajlbHbIMU U
T depeHMaIbHBIMI  QYHKIHUIMU MOJIEKYJIIPHO-MAaCCOBOTO
pactipenenenusi? JIjisi OHOTO M TOTO € 00pasia IMojaumepa
u300pasuTe 3TH QYHKIHH.

Uro TaKkoe MOJIMMEPU3AL[IOHHO-/IETIOJIMMEPU3ALIIOHHOE
paBHOBECHE M MPEACIbHBIE TEMIIEPATyphl IOJIMMEpPU3ALNAN?
BriBenuTe CBSI3b MpENEnbHOW TEMIIEPATYPhl C PABHOBECHOM
KOHIIEHTpaluel MOHOMepa.

Kaxoit poriecc Ha3piBaroT conoimmMepuzanueii? [lepeunciaure
OCHOBHBIE THUIIbI COIIOJIUMEPOB.

BriBenure ypaBHeHHe cocraBa comnonmmepa Maiio-JIstonca.
Kakue pomymieHMss HCIOJNB3YHOT MPU  BBIBOAE  JTOTrO
ypaBHEHUsA?

Kakue MOHOMEpPBI OTHOCAT K AaKTHBHBIM U HEaKTUBHBIM?
Cdopmynupyiite npaBuio aHTHOATHOCTH.

KakoBbl ~ KOJIMYECTBEHHBIE  MapaMETPbl  PEAKIIMOHHOMN
CIIOCOOHOCTH MOHOMEPOB M PaaUKajJOB B paJUKaIbHOM
cononuMmepuzanun’?

Kakum oOpazom Bausier Temimeparypa Ha  CKOpPOCTb

paﬂHKaﬂBHOﬁ, AHHOHHOM M KaTHOHHOM HOJII/IMepI/ISaI_II/II/I?

OIIK-6
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11. Kakue OCHOBHBIC IOMYIIEHUS WCIOJIB3YIOT TPU BBIBOJE
YPaBHEHUsI CKOPOCTH KaTUOHHOM nosinMepu3auuu? BsiBenute
3TO YpaBHEHHUE.

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

13. Yro Takoe «oxuBble» 1enu? KakoBel  0COOEHHOCTH
NoJUMepHU3alu Ha <«KuBbIX» Lensx? Ilpusenure mpumepsl
MIOJIUMEPOB, KOTOPbIE MOTYT OBITh MOTYYSHBI 3TUM METOJIOM.

14. KakoBa pomb cpexapl B aHMOHHO-KOOPIMHALIMOHHOM
IIOJINMEPHU3ALIUU IUEHOB?

15. Ilepeuncnure TUIBI peakMi NOJUKOHICHCALIUH.

16. KakoBa pojb HU3KOMOJEKYJISIPHOTO MPOAYKTA MPHU MOITY4YSCHHH
HOJIMMEPOB HOJIMKOH/IEHCAMOHHBIM metonom?Kakue
(dakTopsl BIMSIOT Ha MOJEKYISPHYIO MacCy MOJMMEPOB,
MOJyYEHHBIX METO/IOM CTYIEHYaTON NOJIMMEepHU3aun’?

17. Oxapakrepusyiite METObI TEPMUYECKOTO aHanusa,
IpUMEHSIEMblEe Ul  W3YYEHHUS IPOLECCOB  AECCTPYKLUH
nomumepoB. Kakum o0pa3oM OOBIYHO MPEICTABISIOTCS
pe3yIabTaThl SKCIIEPUMEHTOB?

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

19. TlokaxkuTe poNb peakuui Mepefadd e IMPH AECTPYKIHH
MOJIUATUIICHA.

20. B yem 3akimo4aercsi TOBOPOTHO-M30MEPHBIH MEXaHH3M
THOKOCTH TIOJIMMEPHOM HeTH?

21. KakoBa npupojia ooparumoit neopmanuu KayaykoB?

22. llepeunciaute NpU3HAKH BBICOKO3IACTHYECKOH eopMaluu.

23. UYro Takoe BI3KOYNpPYyrocts? 3a Kakoil 0COOBIl KOMILIEKC
CBOMWCTB, MPUCYILUX MTOJUMEPHBIM MaTepHUaIaM OH
OTBETCTBEHEH?

24. B yeMm 3aKi04aeTcsl CYLIIHOCTh OCMOMETPHYECKOTO MeEToJa
oTpesieNIeHUs] MOJIEKYJIIPHOU Macchl OJIMMEPOB?

25. Yro Ttakoe BTOpOM BUpHaNbHbIM kKodpdumment? Kak ero
MO>KHO OIPENEIUTh KCIIEPUMEHTAIILHO?

26. Kakum 00pa3oM MOXHO OLIEHUTh pPa3Mep MaKpOMOJEKYIbI
METOJIOM BUCKO3UMETpUU?

27. UYro takoe Ko3pPUIMEHT HAOyXaHUs MAaKPOMOJIEKYIISIPHOTO
Ki1yoka?

28. KaxoBa npupoza BbIHYXJICHHO-3JIaCTUYEeCKOH ieopmanun’?

29. UYro takoe mpouHocTh Matepuana? [Ipemioxnre mpakTHIecKnue
MyTH MOBBIIEHNUS TPOYHOCTU MOJIMMEPHBIX MaTepHAaJIOB.

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

31. OnumunTe MEXaHU3M pa3pylIeHUs TOJIUMEPOB.

6.2.2. TunoBble 3a1aHus1/3a1a4m A5 oueHKu cpopmupoBanHocTu kommnerennuii OIK-1, OIIK-2,
OIIK-6:

IIpumepnulit nepeuens 3a0anuii 011 oyeHkKu chopmuposannocmu komnemenuu OITK-1:
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10.

11.

12.

13.

14.

15.

18

[Tpu nmonumepu3any METHIMETAaKpuiIaTa Mpouecc uaer crauroHapHo 10 30% KoHBEpcHUU H
obpasyeTcs MoauMep ¢ MoJeKy/spHoil Maccoit 1-10°, 3aTeM ckopocTh Mmpoliecca BO3pocia U
MOIeKyJIsipHasi Macca momuMepa coctaBuna 1-10° ITo oxomuanmuu mpomecca ocramoch 2%
MOHOMEpa — HM3KOMOJIEKYJIIDHOTO CO€QMHEHus. PaccuuTarh CcpeiHEYHCIOBYIO U
CPEIHEMACCOBYIO MOJIEKYIISIPHBIE MacChl 00pa3yroIErocs MoJuMepa U ero MoJMAUCIepCHOCTb.
[TpuHATH, YTO HA KAXKJI0M cTaauM npolecca o0pa3yeTcs MOHOUCIIEPCHBIN TPOTYKT?

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

Boraucnute mapaMmerp MOJUAMCIEPCHOCTH CMECH PABHBIX MO Macce (Ppakuuil MOIUMEPOB C
MoneKyspHbpiMu Maccamu 1-10% 1 1-10°.

[ToueMy romomnonuMepusanys akTUBHOIO MOHOMepa ctupojia B 16-20 pa3 MeHbIlIe CKOPOCTH
FOMOIIOJIMMEPU3AIIMM HEAaKTMBHOIO MOHOMEpA BHHMUJAIETaTa IIPU OJMHAKOBBIX YCIIOBHUAX
(vHUIIEATOp, TEMIIEpaTypa)?

Uemy paBHa CpeIHEUHMCIOBas MOJIEKYJSIpHAas Macca IOJIMCTUPOJA, IOJIYyYEHHOIO B
npucytctBud 0.01 MoOnb/a H-OyTUIUIMTHS, €CIU PeakIUi0 OCTaHOBWIM Ha KoHBepcuu 70%.
[TnotHOCTH cTHpOia paBHa 0.9 r/mi.

Kakue u3 npuBeieHHbIX HUXKE MTOJIMMEPOB JICIIOIMMEPHU3YIOTCS IIPU TEPMHUUECKON JECTPYKLIUU:
MOJIMMETHUIIMETAKpUiIaT, TOJUATUICH, MOJIMBUHWIXOPUA, MOJMMETUIAKPWIAT, IOJIU-Ol-
metuactupon? Hanumure opmyiy 3BeHa KaX0I0 U3 HUX.

B uem 3akirouaercs yHuBepcaabHOCTh ypaBHeHUs: Puopu-Poxca?

N3 pacniaBa nojauMepa NoJay4aroT LUIAHT, POJABIMBas MOJIKUMED Yepe3 HacaJKy SKCTpyJepa.
UTo npoucxXoauT ¢ pa3MepaMu IIIJIaHTa ociie BbIXo1a U3 sKcTpyaepa? OTBET MOSCHUTE.
[Touemy amopdHBIE MOJUMEPHI B MPOTHUBOIOJIOKHOCTE HU3KOMOJIEKYISIPHBIM COEIUHEHHUSIM
CIIOCOOHBI CAMOTIPOM3BOJILHO PACTBOPATHCS naxke pu AH > 0?

[Toyemy HeNB3s NPUMEHATH METOABI SOYIUIMOCKONHMHA ¥ KPHUOCKONHH ISl ONpPEACTICHHS
HOJIMMEPOB BBICOKUX MOJIEKYJISIPHBIX Macc?

[IpenyioxxuTe SKCIEPUMEHTATIBHBIE CIIOCOOBI, C UCIOJIB30BaHUEM KOTOPBIX MOKHO OTIHYHUTH
oOpazer nojaumepa oT oopasia HU3KOMOJIEKYISIPHOTO COEIUHEHMS.

Hanwmure craguu WHUUHPOBAHUWS, POCTA, OOpHIBA, Tepelayd ILENd MpH PaJAUKaTIbLHON
HNOJMMEpHU3alMM METUIMETaKpUiaTa, UHULUATOP - JUHUTPHUI a30M30MACISIHON KHCIOTHI, B
KauyeCcTBE PEryisiTopa MOJIEKYJIIPHOW MacChl UCIOJIb3YETCsl H-OyTUIIMEpKaNTaH.

Kak M BO CKOJIBKO pa3 M3MEHUTCS MOJIEKYJISpHAas Macca IOJIMMETUIMETAKpUIIaTa,
nosiyueHHoro B Macce (nHunuatop - J1AK), ecnn yBeauunTh KOHIIEHTpPALUMIO MHUIMATOpa B 4
pasa. [lepenaueil nenu npeneGpeyb.

Kakue cBsizu B MakpomoJieKynax Mbl Has3biBaeM 'ciabeimu"? IlpuBenurte peakuumm ux
o0pa3oBaHus B Liensax noaumepa. Kakyro posib OHU UTparoT IpU AECTPYKIUH TOJTUMEPOB?
Hazosure no nHomenknarype MIOITAK cnenyroniue noaumepsr:
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16.

17.

18.

Hcnonb3yst cTUPON M U30TIPEH B KaYeCTBE MOHOMEPOB, MPEATIOKHUTE CIIOCOO MOTydeHUs OI0K-
COIIOJINMEPOB.

JlokaxuTe, yTO KIYOOK SIBJISIETCS PBHIXJIBIM: Kakasl JoJsi oObeMa KiyOKa 3aHsATa COOCTBEHHO
3BEHBSIMHU LIETIM TIPH MOJIEKyIsipHBIX Maccax 10° u 108, ITpumute, uto 06beM 3BeHa paseH I° (I
— JUTMHA 3BeHa), MOJIeKyisipHas Macca 3BeHa 100, kimyook umeet popmy chepsl.

Uemy paBHa MpejaenbHas CTENEHb MpeBpalieHus n300yTuwieHa B nonumep npu 20°C, ecnu
CTaHJapTHAs SHTAIBIHS MOJIMMEpU3alu n300yTrieHa —48 kJ>k/Moib, cTaHIapTHAS SHTPOIHUS
nonmumepu3anuu —177 Jx/(moinb K). [moTHOCTH MOHOMEpa 0.56 T/MI1.

IlpumepHnulit nepeuensv 3a0anuil 01 oueHKu chopmuposannocmu Komnemenyuu QOIIK-2:

[ToueMy mpu TepMHUECKOM pacmajie MNOJUMETHIaKpuiara MOHOMepa He oOpasyercs, a B
ocHOBHOM Bbiiensaercss cnupT u CO2 omuromepsl? Hanummre peakuuu, NPUBOISAIINE K UX
00pa3oBaHMIO.

Kakue mponmykTel 00pa3yrOTCsl TMpPU  TEPMUUYECKOM  pachaje  MOTMBUHIIXJIOPH]IA,
MOJMBUHUJIAIIETATA, TOJTMBUHUIOBOTO CIIUPTA, MOJUMETAKPUIOBOM KUCIOTHI Tipu 160-200°C?
Hanumure peakuun 06pa3oBaHust JIETYYUX MPOIYKTOB.

Kakume w3 mepeuyncineHHBIX HUXKE COCOUHEHHH MOTYT CHYXUTh cTaOuiIn3aTopamMu
TEPMOOKHUCITUTEITHHOU NECTPYKLUU MOJIUATHIICHA!
TUOKTHI(TANAT, THIPOIEPOKCUIN30NPONUIOeH301a, AU eHII, Au(EeHUTaMUH, XJIOPHU]I IUHKA.

Ilpumepnulii nepeyens 3a0anuii 011 oyenku cpopmuposannocmu Komnemenyuu OITK-6:
HanummTe OCHOBHBIE pEakIHMH, KOTOPBIE OTBETCTBEHHBI 3a TO, 4YTO 3(PPEeKTHBHOCTDH
MHUIMAPOBAHUS MEHbIIE | IpU NOIMMEpPHU3alMK CTHUPOJIa B IPUCYTCTBUU MEpOKcHIa OEH30UIA.
Kakne w3 mnpuBeneHHBIX HIDKE BEHIECTB MOXHO HCIIONB30BaTh B KAueCTBE DETYISATOPOB
MOJICKYJISIPHOM Macchl TNpU paJuKalbHOM NOJIMMEpH3allMd BHHMJIALETaTa: Iepcynbdar
aMMOHMSI, QaIleTOH, YETBIPEXOPOMHUCTBIA  YIJepoJ, THAPOXHHOH, 2,6-mumpem.OyTui-4-
MeTHJI(EHOI, U30NPONUIOBBIA CIIUPT, HUKIOT€KCaH, IeLUIMEpKaITaH.

KakoBa cpennsiss 3(ppeKTHBHOCTD MHHIIMUPOBAHHUS JAMHUTPUIOM a30M30MACISTHONW KHCIIOTHI,
eciy mpu nonuMepuszanuu B npucyrctBu 0.01 MO 3TOro MHMIIMATOpA MOJY4YEH IOJIUMED,
cojepxaimuii Ha KoHax MakpoMoiekyn 0.012 Moib OCKOJIKOB 3TOT0 WHUIIMATOPA, & CTETCHBb
IIpeBpalleHNs] THUIHaTopa cocrasiseT 80%?

[Ipn nmomumepuzanuu 0.128 monb crupona (kouHBepcust 70 %) B HNPHUCYTCTBUM HHHUIIMATOPA
mazoamuHoOeH3ona CeHs—NH-N=N-CsHs B nommmepe Haiineno 0.13% aszora. Ckoibko
WHUIIMATOPA OCTAHETCS B PEAKIIMOHHOM CMECH, €CITU MPUHSATH €ro 3P(HEeKTUBHOCTH, paBHOU 0.7 1
HayaJlbHOE COACpKAHUE 5.0-10°% monp?

Hamummre peakuuu nepeaadu nenu npu noauMepusanuu crupona Ha CCls, CBra, xmopodopwm,
H-OyTHIIMEpKANTaH, H-TPOMHJIOBBI CHHPT, HW3OMPONMIOBBIA CIHUPT, OEH30J, STHIOCH30I.
Pacnionoxure pacTBOPUTENH B MOPSAKE YBEINUEHHUS UX PEaKIMOHHON CIIOCOOHOCTH B peakiuu
nepenayn nenu. OTBET MOSICHUTE.

OO6cynuTe BIMAHUE aKTUBHOCTH MOHOMEpA U pajivKaja Ha HaOJIr0AaeMylo aKTUBHOCTb peakLui
panukaiza ¢ MOHOMEpOM. B KakoMm MoOpsiike MOKHO PaCHOJIOKHUTH CIEIYIONIIe MOHOMEPHI Ha
OCHOBAHUU UX aKTUBHOCTHU: CTHPOJI, BUHUJIAIIETAT, METUIMETaKpUJIIaT, akpHIIOHUTpUI? B kakom
MOPSIZIKE  M3MEHSETCSl aKTUBHOCTh  PATUKAIOB, O00pa3ylomMXcs W3 COOTBETCTBYIOIIMX
MOHOMEPOB?

Kakme MoHOMEpHl W3 TEPEYHCICHHBIX OTHOCSATCS K  HEAKTHBHBIM: aKPHJIOHUTPWI,
METHJIMETAKpUIIaT, BUHUJIAIETAT, METaKpHIaMUJl, IPOMHIEH, CTUPOJ, OyTUIBUHUIOBBINA 3¢dup,
Oyraauen-1,3.

W3 cnemyromiero psijia MOHOMEPOB BbIOEpETEe aKTUBHBIE: METUIIAKPUIIAT, BUHUIXIJIOPH,
METaKpUJIOHUTPHII, H30TIPEH, BUHUJIAIIETAT, CTHPOJI, METHIIMETAKPUIIAT, aKPUIIOBask KUCIIOTA.
[Touemy nedopmallMOHHBIE KpHUBBIE «HANpsDKeHHE — naedopmanus» JUid >jJacTomMepa IpH
YBEIIMYCHUH HANPSDKEHUS U TIOCTIE CHATHS Harpy3KH HE COBITAIAI0T?
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10.

11.

12.

13.

JUis Kakoro M3 ABYX IMOJUMEPOB, HAXOMSIIMXCS B CTEKJIOOOPAa3HOM COCTOSHHM, —LIEJUTIOIO3bI
win noiaulyragueHa — OyeT cuibHee MPOSBIATHCS BBIHYKIIEHHO-3JacThuecKas nedopmanus’?
[Touemy?

Paccuuraiite cocraB 3arpy304Hoil cMecu (B KI') MpU MOJYYEHUU JHUTHEBOTO CYCIHEH3MOHHOIO
MONMMETHIIMETAKpUJIaTa B KyOOBOM peakTope oobemoM 1 M3, ecnm ol 3amonusercs Ha 2/3,
COOTHOILIIEHHE MOHOMEp — Bojaa 1:3 mo oObemy. MHunmatop — IUHUTPUI a30U30MaCISTHON
KHUCI0ThI, TeMrieparypa cunreza 60°C. Ilpouecc npoxoaut B TeueHue 10 4acoB U IpOTEKaeT B
cTalMoOHApHOM pesknuMe. MoseKynspHas Macca obpasopasmerocss monuMepa 1-10°. B kadecTse
nepejaTydKa LEeNM  HUCHOJb3YIOT —JojeluiMepkanTtaH. llepenadelt nemm Ha  MOHOMeEp
npere6peun. Ky = 515 1/(Monb-c), Ko = 25.5-108 1/(moms-c), Cs = 0.6, f = 0.65, k. = 1.2-10° 7,
IJIOTHOCT,  MeTuiameTakpuiaata  0.890  r/mu,  oOpeIB  IlemuM  OpOTEKAaeT  MyTeM
JUCTIPOTIOPIIIOHUPOBAHMSI.

[Ipu nmonmumepuzaumu 1 7 crupoia B Macce B MPUCYTCTBUU AUHUTPHIIA A30M30MACIISIHOMN
kuciotel npu 60°C 3a 120 mua 10% wmonHomepa mpeBpamaercs B mnonumep. Kakoi
MOJICKYJISIPHOM Macchl oOpa3yeTrcs TMpu 3ITOM IMOJMMEp, €ciad u3BecTHO, uto 80%
MaKpOpPaIUKAIOB OOpBIBACTCS TUCTIPONOPLHUOHMpPOBaHHEM. CKOJIBKO TMPOLEHTOB HHHUIIMATOPA
ObU10 BBeneHO B MOHOMep? Kak M3MeHHMTCS HadaidbHasi CKOPOCTh IMPOIecca M MOJICKYJsSpHast
Macca nosmmmepa npu 10% KoHBepcuH, €Clii B peakIMOHHYI0 cMmech BBecTH 50% OT oObema
moHoMmepa CCls? TIMOTHOCTH CTHPOJIa M YEeThIpEXXJIOpUcTOro yrieponaa paBusl 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%%/(momb-¢ )%
O0pa3er MoJIMCTUPOJIAa COCTOUT M3 psja Hpakuuii:

N Macca ¢pakuuu, T MonekynspHas macca ppaxiuu M;-102

pa

KN

u

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

Brruncaure CpCAHCYHNCIOBYIO, CPEAHEMACCOBYIO MOJICKYJIAPHBIC MACCHI U ITApaMCTp

14.

15.
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nonuaucnepcHoctu. [loctpoiite nuddepeHnnanbHy0 U HHTETPAIbHYIO (YUCIOBYIO U
MacCOBYIO) KPUBBIE MOJIEKYJIIPHO-MACCOBOT'O PACIIPENEICHUS.

Kakne u3 mnpuBeNEeHHBIX HWHHUIMATOPOB (KaTalu3aTOpPOB) MOKHO HCIOJNb30BaTh IS
MIOJIMMEPU3ALMH CTUPOJIA U [T0 KAKOMY MEXAHU3MY.

H3POg4 HNEPOKCHUJT TPETUUHOTO OyTHIIa
JTUIHKIOTeKCUIIIIEPOKCUINKApOOHAT Al(C2Hs)3 + TiCls

AIClz + C2HsOH nepcyabdar Kaaus

peakTuB PeHTOHA NaNH:

HaTpuil + HadTATUH HCI

MeTunmMerakpuiar MOJIy4€H CYCIIEH3MOHHOW NosmMepu3anueil. B kadecTBe QucnepcuoHHON
cpensl Bl BriOepere: a) aneToH, 0) BOAy, B) JUATHIOBBIA 3(Hp; B KaUeCTBE MHUIMATOpA: a)
nepokcu 6eH3ounnia, 0) mepcynbdar Kaaus, B) IMHUTPHII a30M30MACIISIHON KUCIIOTHI, T') PEaKTUB
®enrtona. CBoil BBIOOp MOTUBUPOBATb.



16.

17.

18.

19.

OxapakTepu3yiTe X0JI KPUBBIX COCTaBa COMOJIMMEPA Ha KAYCCTBEHHOM YPOBHE JUISI KaXKJIOU U3
MEPEUUCICHHBIX HIDKE CHCTEM COMOHOMEPOB: CTHPOJI — BHHHWJIXJIOPHJ, BHUHHJIAIETAT —
METHJIAKpHUJIaT, aUTWIaneTar — MeTWIMeTakpuiaTr, OyraaueH-1,3 —  aKpHJIOHHUTPHUI,
MeTHIMETaKpuiaT — N-BHHUITUPPOJIUIOH, CTUPOJ — METHIMETAKpPHUJIAT, METHIMETAKPUIAT —
MCTUJIAKpHJIIAT. OTBET IOSICHUTE.

Bo3spacranue o0iieii CKOpocTH pajMKalIbHON MOJIMMEPH3AIUU B OJIOKE MPH KOHBEPCHSIX BBIIIE
15% o06ycnoBieno:

a) yBEJIMYEHHEM CKOPOCTH pOCTa

0) yMEHBIIIEHHEM CKOPOCTH 00phIBa
B) YMCHBIIICHHEM CKOPOCTH HHUITUMPOBAHUS
T') BCeMH TpeMs (aKkTopamu
[Tpu yBenrueHNH CKOPOCTH MHUIIMUPOBAHHMS B 2 pa3a CKOPOCTh PaIUKAIBHON MOJIUMEPU3AIUH
a) yBeJIMYUBaeTCs B 2 pas3a

0) yMEHBIIIAeTCs B J2 pa3
B) yBeJNIMYHMBACTCs B 4 pasa

I') YBEJIUYUBAETCS B J2 pas

1) yMeHbIIaeTcs B 2 pa3a

€) HE U3MEHsETCA
[Tocne nonumepusauuu 0.5 1 pacTBopa BUHMIXJIOpUIA, coaepkatiero 0.025 Moib/1 AMHUTpUIIA
a30M30MACIITHOM  KHCJIOTBI, B  peakIuoHHOW cmecu oOHapyxkeno 0.0025  wmomw/n
HernpopearupoBasiiero uHunuaropa. CKOJIbKO MHHUIIMATOpa BOILIO B COCTaB MOJMMEpPA, €CIU
cpensss 3¢ GEeKTUBHOCTh HHUIIMUPOBaHUs paBHa .67

7. Y4yeOHO-MeTOAMYECKOE U HH(POPMALMOHHOE 00ecTieYeHUe JUCIIHILIMHBI

a) OCHOBHas JUTepaTypa:

1. CemuukoB IO.JI. Bricokomonekynsipuble coeauHenus. M.: W3marenbckuil IEHTP
"Axkanemus", 2010. — 386 c.

2. CemuukoB FO. M., XKuneioB C.®., 3aitues C./l. Beenenue B xumuito nonumepon. CII6:
H3n-so Jlanb, 2012. — 224 c.

3. DBBICOKOMOJICKYIApHBIC COCAMHECHUS : YYCOHWK W TMPAKTUKYM I aKaJeMHYECKOTO
OakanaBpuata / M. C. ApxxakoB [u ap.] ; mox pen. A. b. 3e3una. [DnekTpoHHBIN pecypc].
— M. : UznarensctBo IOpaiit, 2016. — 340 c. — (bakanaBp. AkamgemMudeckuii Kypc).
Pexxum noctyna: https://biblio-online.ru/book/D70F2822-28CC-446A-A5E4-F38CEE702A7E

0) IOTIOJHUTEIbHAS JTUTEPATYpA:

1. Kupeer B.B. Boicokomonekynspusle coeauHenuss B 2 4. Yacte 1 : y4yeOHMK [
akamemuueckoro OakanmaBpuata / B. B. KupeeB. [Dnexktponnsrii pecypc]. — M.
WznarensctBo FOpaiit, 2016. — 365 c. — (bakanaBp. Axagemuueckuii Kypc). Pexum
noctyna: https://biblio-online.ru/book/44521F55-0BB6-49C4-8390-38A6BE9B6C42

2. Kupees B.B. BoicokomosekymsipHble coeAuHeHus B 2 4. YacTh 2 : y4eOHUK I
akagemuueckoro OakamaBpuata / B. B. Kupees. [DnexTponHsii pecypc] — M. :
WznarensctBo FOpaiit, 2016. — 243 ¢. — (bakanaBp. Axagemuueckuii Kypc). Pexum
nocryma: https://biblio-online.ru/book/3D18372E-9FFD-4ACF-AB4F-5DB140F0260F
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https://biblio-online.ru/book/D70F2822-28CC-446A-A5E4-F38CEE702A7E

B) porpammHoe obecrieuenue u uTepHeT-pecypchl (B COOTBETCTBUHU C COAECPIKaHUEM JIHCLIUTUIAHBI)
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-446 A-A5E4-F38CEE702ATE
https://biblio-online.ru/book/44521F55-0BB6-49C4-8390-38A6BE9B6C42
https://biblio-online.ru/book/3D18372E-9FFD-4ACF-AB4F-5DB140F0260F

') peKOMEeH lyemasi TuTeparypa

1. Kupees B.B. Boicokomonekynsipuable coequHenus. M.: Beicmr. mk., 1992. — 512 c.

2. 3unbbepman E.H., HaBonokuna P.A. [IpuMeps! u 3a1a4il IO XMMHUH BBICOKOMOJICKYJISIPHBIX
coeauHenuii. M.: Breiciiag mkona, 1984. 224 c.

3. IlpakTuKyMm IO BBICOKOMOJEKYIIpHBIM coeauHeHusM / [Tox penaknueii B.A. Kabanosa. M.:
Xumus, 1985. — 224 c.

4. Dunuknonenus noaumepos. T. 1, 2, 3. M.: Coserckas >H1EKI0IIe AU, 1977.

Y4eOHO-MeToIn4ecKast TuTeparypa Uil JaHHON JUCIUIUIMHBI UMEETCS B HAJTMYUU Ha calTax
usnarenbctB «lOpaitr» (http://www.urait.ru/) u smexTpoHHBIX OHONMHOTeYHBIX cucTeMax HHIY
(http://www.lib.unn.ru/ebs.html), moctyn k KoTopbiM MpenocTaBieH cTyaeHTaMm. CalThl U31aTEILCTB
COJepKAT TMPOU3BEACHUS KPYIMHEHIINX POCCUHUCKUX YYEHBIX, PYKOBOIUTEIICH TIOCYIapCTBEHHBIX
OpraHoB, TperojaBareieii BeAylUX BY30B CTPAaHbI, BBICOKOKBATU(UIIMPOBAHHBIX CIEIHAINCTOB B
paznmuuHbIX chepax OmsHeca. DOHABI OHOMMOTEK CPOPMHPOBAHBI C YYETOM BCEX H3MEHEHHU
o0pa3oBaTeNbHbIX CTAaHAAPTOB M BKIIOYaeT Yy4yeOHHMKH, Yy4yeOHble TmocoOus, MoHorpaduu,
aBTopedeparbl, IUCCEPTAIMH, DHIUKJIONCIANH, CJIOBAPU U CIPABOYHHKH, 3aKOHOJIATCIIHHO-
HOPMATUBHBIC JIOKYMEHTHI, CICIHATIbHBIC MEPUOJUYCCKAC H3JIaHUS W W3JIaHWs, BBITYCKaeMbIC
U3/1aTeJIbCTBAMHU BY30B.

8. MarepuajbHO-TEeXHHYECKOe o0ecriedeHne T CIUTITHHbI

[MomereHns: MPeaCTaBIAIOT co00W yueOHbIe aymuTOpuu (JIEKIIUOHHBIE ¢ BMECTUMOCTHIO 200
YeJIOBeK M CEeMUHapckue ¢ BMecTUMOcThio 20 uesoBek) s MpoBeNeHHs Y4eOHBIX 3aHATHH,
MIPETYCMOTPEHHBIX mporpaMMmoit. Jlekimonusie aynuropun (308 xopm. 5, 328 kopr. 2) ocHaIIEHBI
000OpyJOBaHMEM U TEXHHYECKUMHU CpEJICTBAMU OOYYEHHUS: IEPEHOCHBIM MYJIbTUMEIUHHBIM
IIPOEKTOPOM, HOYTOYKOM U BBIXOJAOM B ceTh MHTepHeT, AoCKOM M MenoM (s pa3dopa 4acTHBIX
BOIIPOCOB U JIETAIN3ALUHN TEOPETUYECKUX ACMEKTOB JUCLUIUIMHBL, a TAaKXKe PELICHUs MPaKTHUYECKUX
3a1a4). MarepuallbHO-TEXHHYECKOE oOecreueHue JabopaTopHOro MpakTHUKyMa - jaboparopus,
OCHallleHHasi 000pYy/JOBAaHUEM: BBITSKHBbIE HIKa(bl; pa3pblBHAs MallluHa, MPUOOp I ONpeeeHHs
TEMIIepaTypbl  CTEKJIIOBaHMA  (KOHCHcTOMeTp  lemmuiepa),  ycTaHOBKa ISl H3YYEHHS
TEPMOOKUCIIUTEIBHON IECTPYKLIUHU TOJIUMEPOB, BUCKO3UMETPBI, (POTOAIEKTPOKOIOPUMETP, IUTATHUBBI
C JIaKaMH M KOJIbLIAMH; XMMHYeCKas TocyJa oOmero M CHenuaabHOro Ha3HAYEeHUs; TEPMOCTATHI,
CYHIMJIbHBINA IIKad; BakyyMHBIH HAacoC; BOJOCTPYWHHBIE HACOCHI; JUCTWILIIATOP; TEXHUYECKHUE U
AQHAJTUTHYECKUE BECBI; PTYTHBIE TEPMOMETPHI, HA0Op XMMHYECKHX PEaKTHBOB. AYIUTOpPHUS s
npoBeJeHNs ceMuHapckux 3ansatuii (131 kopm. 5) Takke ocHaleHa HE0OXOIUMBIM 000PYIOBAHUEM:
CTallMOHAPHBIM MYJIBTUMEIUWHBIM ITPOEKTOPOM, HOYTOYKOM C BBIXOJIOM B ceTh VIHTEpHET, TOCKO 1
MEJIOM.

HaumenoBanme OcHalleHHOCTDh CHeUATbHbBIX IlepevyeHb JTUIIEH3MOHHOTO MPOTPAMMHOIO
CHeNMATBHBIX* NnoMeneHuil U moMenieHui 1Jst obecreyeHmsl.
TOMeIeHU 1 CaMOCTOSITeIbHOM PadoThI PexBH3NTBI MOATBEPRAAOIIET0 JOKYyMEHTA
TOMeIeHu As
CaMOCTOSATeIbHOM
padoThI
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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
http://www.urait.ru/

VYuebnass aymutopus is
MPOBEJICHUS 3aHATUN
JEKIUOHHOTO THMA: TIp.
larapuna, 23, xopm. 2,
ayn. 328

KommekT ciennanu3npoBaHHOM
mebenn, Jocka mus mema JIK 11 O
3012 (3 anemeHTa); TEXHUYECKHE
CPEJICTBA: MPOCKIIMOHHBIN SKpaH
ScreenMedia Goldview HacTeHHBIH,
MEPEHOCHON MYJIbTUMEIUUHBII
mpoexTop, HOyTOyK Lenovo G770

* Microsoft Windows 7 Home Basic OA CIS
and GE, muuenszus OEM

e Microsoft Office Professional Plus 2010
Russian Academic Open 1 License No Level,
gunensus  Ne60411808, mara  BeImauu
24.05.2012 1.

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

KommekT criennanu3npoBaHHOM
Me0el, IepCOHATbHBIE KOMITBIOTEPHI
, AIMEETCSI BBIXO/I B MHTEPHET

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

* Microsoft Office MS Office Standard 2013;
cepeepHas nuieHsus MS SQL Server
JInnensus Ne 65097676, nara BeIgaun
23.04.2015 r.

VYuebnass aymutopus is
MPOBEJICHUS 3aHATUN
JIEKITHOHHOTO THUIIA

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

KoMIutekT crienuain3upoBaHHOM
Me0enr; TEXHUIEeCKHE CPEICTBA:
MEPEHOCHON MPOEKITMOHHBINA SKpaH
DRAPER DIPLOMAT 60x60 MW
BlackCase, mynbTiMenitHbIi
mpoektop BenQ MP-512 DLP,
HOyTOYK Acer Extensa 5620Z T2390

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

* Microsoft Office 2007 Russian Academic
Open No Level

JInnensus Ne 43178981, nata Bergaun
12.12.2007 r.

YueOHast aymuTopusi i
MIPOBEACHHUS 3aHATHI
JIEKLMOHHOTO THIIA

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

KommekT ciennanu3npoBaHHOU
MeOemH; TeXHUUECKHE CPeACTRa:
IIEPEHOCHOMU ITPOEKIMOHHBII 3KpaH
DRAPER DIPLOMAT 60x60 MW
BlackCase, mynbTrMenitHbIi
npoektop QUADRA H11100,
HoyrOyk HP ProBook 4520s

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

* Microsoft Office 2007 Russian Academic
Open No Level

JInnensus Ne 43178981, nata Bergaun
12.12.2007 r.

[Tomemenuss Ui caMOCTOSITEIbHOM pabOThl OO0yYaroIUXCS OCHAIEHbl KOMIIBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUeHUs K ceTu "HMHtepHer" u oOecmedeHbl JOCTYIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa3oBarTeibHyto cpeny (205 kop. 1).

[Tporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusiMu OC BO HHI'Y. [lpukas HHI'Y ot

13.05.2020r. Ne 275-OJ] «O BBeaeHuu B JelcTBUE 00Opa30oBaTENBbHOIO CTAHJIAPTa BBICIIETO

obpazoBanus — cnenuanurer no cnenuaabHocTH 04.05.01 «@DyHnaMeHTanbHas M NPHUKIAaTHAS

XUMMUA»

ABTODBI:

J.X.H.

1.X.H., Ipod.

Penensenrt:

J.X.H., Ipo(.

C.JI. 3aiinieB
JI.LA. CmupHOBa

C.B. 3enenmnos

3aBeayronuii kadeapoit

A.X.H.

C. /. 3aiiues
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