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JIMCT aKkTyaJu3anuu

BusupoBanue PII/I 1151 ucnosiHeHUs B 04epeAHOM Y4eOHOM roay

IIpencemarens MK
04 uroHs 2021r.
Pabouas nporpamma nepecMoTpeHa, 00CykIieHa U 0100peHa JUIs

ucronHenns B 2021-2022 yueGHOM roAy Ha 3aceaHuy Kabeapsl
BBICOKOMOJICKYJISIPHBIX COSTUHEHHUHN U KOJIOMTHON XUMHU

IIporokom oT 20 1. Ne
3aB. kadenpoit Saiines C.[.

Buzuposanue PIIJI 1151 MCIOJIHEHHSI B 0UepPETHOM YUeOHOM roay

IIpencenarens MK
20 1.

Pabovas mporpamMma nepecMoTpeHa, 00CykKIIeHa U 0J00peHa I

ncronaenns B 2022-2023 vuedbHOM Tonv Ha 3acenadun Kathennsl
BBICOKOMOJICKYJISIPHBIX COSTUHEHUI U KOJIOMTHON XUMHU

IIpotokom oT 20 . Ne
3aB. Kadeapoii Saiines C.JI.

Buzuposanue PIIJ] 1151 MCIOJIHEHHSI B 0U€epPETHOM YUeOHOM Toy

IIpencenarens MK
20 T

Pabovas mporpamMMa nepecMoTpeHa, 00CykKIIeHa U 0J00peHa I
ncromaenns B 2023-2024 vuebHOM ronv Ha 3acenanun kathennsr

IIpotokon or 20 1. Ne
3aB. Kadeapoii

Buzuposanue PIIJI nnst ucnoiHenusi B ouepetHoM yueOHOM rogy

IIpencenarens MK
20 T.

Paboyas mporpamMma nepecMOTpeHa, 00CyXkIIeHa U 0J00peHa I
ncrnonaenns B 2024-2025 vuebHoM ronv Ha 3acenadun kathennsr

IIporokon or 20 1. Ne
3aB. kaenpoit



1. Mecto nucuuniannbl B crpykrype OINIOII

Hucnunmuaa — «BBICOKOMOJICKYISIDHBIE  COCIWHEHUS»  OTHOCHUTCA K 00s3aTeIbHBIM
aucuMiuiiHaM  BapuatuBHOM 4vactu bioka 1 OIIOII mo nampabienuto noarotoBku 04.03.01
«Xumus» (b1.0.03.04), sBusercss o00s3aTelabHON JUIi OCBOCHHUS CTyJIEHTaMHU OYHOH (OpMEI
00y4eHHsI Ha TPEThEM T'oJly OOYUYEHUS B IIECTOM CEMECTPE M JJISi OYHO-3a09HOU (OpMBI OOyUCHHUS B
BOCBMOM CEMECTpeE.

Jlyist ocBOSHUS JaHHOW TUCIUIUIMHBI CTYJEHTaM HE0OX0AUMO 0071a1aTh 0a30BEIMH 3HAHUSIMU
Mo CIENyIIUM pazaenam XuMmuu: «Opraoudeckas XUMHS», «AHAIATHYECKAs XUMUS»,
«Du3nyeckas XUMHUS», a TAKKE BIAJIETh allllapaToM MAaTeMaTHYECKOro aHalu3a U (PU3UKK B paMKax
MpernojiaBaeMbIX Ha 1 U 2 Kypce TUCIUILINH.

Jucuumumza « BBICOKOMOJIEKYIISIPHBIE COCIMHEHUS» SABIIAETCS OCHOBOW ISl U3YyYEHUS! TaKUX
o0JacTeil 3HAaHUK KaK KOJUTOMTHASI XUMHUSI, XUMHUYECKast TEXHOJIOTUSI, XUMUS JIEMEHTOOPTaHMYECKUX
COEJIMHEHUH, XUMUS MPHUPOJIHBIX COECJUHEHUH, XMMHUYECKHE OCHOBBI OMOJIOTMUECKUX IPOLIECCOB.
OcBoeHME JaHHOW JUCIHUIUIMHBI TaKKE€ HEOOXOIMMO Kak IpealIeCTBYIOIee NpU JalbHEHIIEH
IIPAKTUYECKOH JIeATEIILHOCTH B paMKax BBIIIOJHEHHS KBATU(PHUKAIIMOHHBIX Pa0OT.

Kypc oTBeuaeT OCHOBHBIM TpeOOBAaHUSAM B IUIAHE PELICHHS 3a/la4dl MO COBEPILIEHCTBOBAHUIO
oOyueHus: B BBICIICH IIKOJIE. DTOT KypC AaeT HIMPOKUE 3HaHWUS (PyHAaMEHTANbHBIX MOJIOKEHHM
HAyKH, KOTOPbIE HEOOXOIUMBI KaK JJIsi HEIIOCPEIACTBEHHOW PAa0OOTHI MO CIIEIHUATHHOCTH, TaK W IS
MMOHUMAaHMUSI TJIABHBIX HAIIPABJICHUNA XUMUYECKOW HAYKH U €€ Pa3BUTHSL.

He.]]blO AUCIHMUIIIMHBI SABJISICTCA q)OpMI/IpOBaHI/Ie npeaACTaBJICHUA 00 OCHOBHBIX OCOOEHHOCTAX
CBOICTB BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/If/'I, OTJIMYAarIuX HUX OT CBOICTB HU3KOMOJICKYJIAPHBIX
COCﬂHHCHHﬁ, MMpUHIHIIAX CUHTE3a MOJMMEPOB, UX CTPYKTYPC, (1)I/I3I/IKO'MCX8.HI/I‘ICCKI/IX CBOIMCTBaxX M
o0acTIX ux NPUMCHCHUSA, CUCTCMHOC OCBOCHHUC OCHOB HAYKH O ITOJHMMEpax M €€ MPAKTUUYCCKOM
3HA4YCHUU.

3agayamMu IMCOUIIMHBI SBIISIOTCS.

e (opmupoBanue 0a30BBIX 3HAHUKH O KIACCH(PHUKAIMU TOIUMEPOB B 3aBHCUMOCTH OT
HpOI/ICXO)K)IGHI/ISI, XUMHYECKOT'0O COCTaBa, CTpOGHI/ISI OCHOBHOI\/'I oeny, B 3aBHCHMOCTH OT
TOIIOJIOTUM MAaKPOMOJIEKYJT;

e (opmupoBaHUE TMpeAcCTaBICHH 00 OCHOBHBIX CBOWCTBaX MOJIMMEPHBIX BEUIECTB U HX
pacTBOpPOB, OOYCIOBIEHHBIX OONBIIMMH pa3MepaMH, IENHbIM CTPOCHHEM U THUOKOCTHIO
MaKpOMOJIEKY T,

® U3yYCHUE OCHOBHBIX 3aKOHOMEPHOCTEH MPOLECCOB CHUHTE3a BBICOKOMOJEKYJISIPHBIX
COCIMHEHUH,

e MpUOOpPETeHHE HABBIKOB BIAJCHHS SKCIIEPUMEHTAIBHBIMH M TEOPETUYECKHUMH METOJaMU
CHHTE3a U aHAJIN3a MTOJIMMEPOB;

e (GopMHpPOBaHUE Y CTYJCHTOB YMEHHUH, TTO3BOJISIONINX UCIIOJIB30BATh MOTYYEHHBIC 3HAHUS IS
pelIEHNUs] KOHKPETHBIX 3aJad II0Jy4YeHUs I[IOJMMEpPOB C 3aJaHHbBIMU CBOWMCTBAaMH, B
TEXHOJIOTHH TIEPepabOTKH TOJTMMEPOB, OINPEACICHUH MOJICKYJIIPHON MacChl M APYTHX
(UBUKO-XMMHUYECKUX XapaKTEPUCTUK MOIUMEPOB.

2. Tlnmanupyemble pe3yabTaThl 00y4eHUsI MO JUCHUIJINHE, COOTHECEHHbIE ¢ IUIAHNPYEeMBIMH
pe3yJabTaTaMu OCBOeHHs 00pa30BaTe/IbHOI NMPOrpaMMbl (KOMIETEHIIMAMH U HHIANKATOPaAMHU
AOCTHKEHUs] KOMIIeTeHIIN )

IInanupyemble pe3yJibTaThl 00y4eHUs N0 TUCHUTINHE HaumeHnoBanne
(Moayn110), B COOTBETCTBHH ¢ HHAUKATOPOM X0CTHKEHUS OLIEHOYHOT 0
PopmupyembIe KOMIIeTeHIIN U cpelncTBa




KOMIeTeHUnH (KO, HNapnxarop PesyabTaThl 00yueHus
coziepKaHne JOCTHKEHHS Mo AUCHUTTHHE**
*
KOMIIETEHITHH) KOMIIETeHIIMH
(xom, conepxaHue
WHIAKATOPA)
OIIK-1 OIIK-1.1. Braoemwv ocnosamu nomenxramypol u YcrHbIi onpoc,
Crmocoben CucTteMaTusupyeT U | Kiaccugurayuu noiumepos; memooamu KOJUTOKBUYM,
aHaIU3UPOBaTh U AHAJIU3UPYET OYeHKU 2UOKOCIU MAKPOMOTEKY; KOHTPOJIbHAS
MHTEPIPETUPOBATE PE3yIBLTATHI MEmOOaMU OYeHKu U pactema paboTa, sK3aMeH
mepModuHaMuueCKux napamempoe
pe3ybTaThl XUMUYECKUX
pacmeopoe noaumepoes, memooamu OYEeHKU
XHUMUYECKUX 9KCIEPUMEHTOB,
6 o KUHemu4ecKux u mepModuHamulteCKux
SKCHepHMeHEOB’ Ha J'IIOEGHI/II/I, napamempoe noaumepuszayuu,; Mmemooamu
HaOJIFOICHHI 1 HU3MCEPCHUM, & TAKIKE | oyenry pazosvix u usuueckux cocmosnul
H3MepeHHf;I PE3YIbTATHI PACYETOB noaumMepos

CBOMCTB BEILIECTB U
MaTepraioB

Ymemv uoenmupuyuposamo nonumeput no
XUMU4ecKkou gopmyne u npocmpancmeeHHol
gopme; nposodums ananuz xapakmepa
83aUMOOeLCMBUs NOTUMED-PACTNEOPUTNEND,
onpeoensims mun noaUMepU3aAyYUL U
npo8OOUMb NOTUMEPUIAYUIO 8 PAZTUYHBIX
VCA08UAX, YCMAHABTUBAMNb 83AUMOCEA3b
KUHEeMU4eCKUx napamempos ¢ MOJIeKYIsAPHOU
Maccoil 06pazyiouuxcs NoIUMepo8;
OYeHUBAMb MeXAHUYEeCKUe C80UCmad
noaumepa

Buamo 3a0avu u 06veKmuvl UCCICO0B8AHUS
HAYKU 0 NOAUMEPAx, ee
MENCOUCYUNTUHAPHBIX CE5A35X; OCHOBbL HAYKU
0 noaumepax u obracmu ee nPaKmuyecKo2o
UCRONb308AHUSL, UMEMb COBPEMEHHbIE
npeoCcmagieHust 0 NOIUMEPHOM COCHOSTHUU
Kak 0coboii hopme cyujecmeosanusi
6euecms, 8 OCHOBHLIX (PUULECKUX U
XUMUYECKUX NPOSAGTICHUSIX, KAYECTNEEHHO
OMIUYHBIX O HUSKOMOJLEKYISPHBIX
sewecme; NPUHYUNDLL KIACCUDUKAYUU U
OCHOBHbIE 0COOEHHOCMU C8OUCME
NOAUMEPOB, 0CODCHHOCHU MONCKYISIPHO2O0
CMPOEHUsL NOTUMEPOB, MEXAHUIMbI
U32UOAHUSL NOJIUMEPHBIX MOJIEKYIL U
KOJIUYeCMBeHHble KPUMepUu OYeHKU
2UOKOCTU MAKPOMOJLEKYIL, OCHOBHbLE
npoyeccyl NOTUMEPUIAYUL U
NOAUKOHOEHCAYUU, PeaKyull, NPOmMeKaiouue
6 NOUMEPAX, NPUPOJY Me30MOPPHO20
cmpoenust u 0cobeHHOCmU
KPUCMAIIUYECKO20 COCMOSIHUSL ROJIUMEDOS




OIlK-1.2
IIpennaraer
HWHTEPIPETALUIO
pe3yIbTaTOB
CcOOCTBEHHBIX
OKCTIEPUMEHTOB U
pacyeTHo-
TEOPETUYECKUX PadoT
C HCIIOJIh30BaHUEM
TEOPETUIECKUX
OCHOB
TPaUIIHOHHBIX U
HOBBIX Pa3JIeNioB

Braoems cospemennvivu npuemamu cunmesa
NOAUMEPOS8 U MEMOOAMU U3YHUEHUS UX
ceotlicme

Ymems peanuzoevisams cospemenHbiil
NnoOX00 K CUHME3Y NOIUMEPO8

3nams memooonozuto co30anusi HO8bIX
NOJUMEPHBIX MAMEPUATO8 HA OCHO8E
83AUMOCBA3U «COCMA8 — CHMPYKMYPA —
cBolCMBON

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

3aKJIFOUYCHUS U
BBIBOJBI ITO
pe3yibTaTtaM aHann3a

no meme UcCie008aHUsL, HABLIKAMU 8blO0OPA
Memoo08 U CpeOCms PeueHust 3a0ay
uccie008aHus

JTCpaTypHBIX Ymemsv kpumuuecku oyenusamo 1106yio
HAAHHBIX, ROCMYRAIOWYI0 UHGOPMAYUIO, 6HE
COOCTBEHHBIX 3A8UCUMOCTIU OM UCTHOYHUKA, U3be2amb
SKCIICPUMCHTAIBHBIX | ggmomamuuecko2o npumereHus
U pacyeTHO- CMAaHOapmMHuIX GOPMYI U RPUEMOE NPU
TEOPEeTUYECKUX palboT | pewenuu 3a0ay
XUMHYECKOH
HAIPABICHHOCTH 3namv ocHOBHBIE MEMOObI HAYUHO-
ucced08amenbCKoll 0esmenbHoCmu
OI1K-2 OIIK-2.1. Braoemw nasvixamu pabomoi 6 YcTHBI ompoc,
CriocoOeH NMpoBOANTH PabotaeT ¢ NAOOPAMOPHBIX YCIOBUAX C MOHOMEPAMU U KOJIJIOKBUYM,
¢ co0MI0/IeHHEM HOPM XUMHUYECKUMHU unuyuamopamu KOHTPOJIbHAs

TEXHUKH
0€e3011aCHOCTH
XUMUYECKHI
9KCIIEPUMEHT,
BKJIFOYAsl CHHTES,
aHaJlu3, U3y4YEHUe
CTPYKTYpBI U CBOICTB
BEIIECTB U
MaTepHuaoB,
HCCIIeJOBaHNE
MPOLIECCOB € UX
y4acTHEM

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

Ymems pabomame ¢ xumuyeckou nocyooi

TEXHUKU
5 3unamu HopMbl mexHuKu 6e30nacHocmu npu
C3011aCHOCTH pabome ¢ MOHOMEPAMU U UHUYUATNOPAMU
OIlK-2.2. Brademw nagvikamu cunmesa noaumepos
[IpOBOAUT CHHTE3 Memooamu YenHou u CMmynen4amon
BEIIECTB U nonumepusayuu
MaTepualoB pa3HON
Yumems nposooums cunmes nonumepog
MIPUPOABI C
Memooamu NOAUMEPUIAYUY U
HCIIOJIb30BaHUEM

AMEIOIINXCST METOINK

NONUKOHOEHCayuu ¢ cob0eHuem
HeoOX00UMbIX Mep 6e30naACHOCMU, 8 MOM
yucie ¢ MOKCUYHbIMU U
HOANCAPOONACHBIMU BEUIECTNBAMU

Buamo HOPMblL MEXHUKU be3zonacuocmu npu
CUHmMese noaumepos

pabora, SK3aMeH




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

Braoemv memoodamu suckozumempuu,
MEPMUYECKO20 AHAU3A

Ymemso npoeodumb AHAIu3 noauUmMepos u
COnoaumepos C uCnojab306aHuemM XuMu4eCcKux

u gbuauuec:cux Memo008 ucciedo8aHus

3namo meopemu4decKue OCHO8bl AHAIU3A

BEHICCTB U NOAUMEPOE U CONOIUMEPOE C
MAaTCPUAIOB HA UX | ucnonv3o8anuem XUMU4eckux u Qusu4eckux
OCHOBE Memooos ucciedosanus
OIlK-2.4. Bradems memodamu usyuenus Mexanuieckux
IIpoBoauT U MEPMOMEXAHUYECKUX CEOUCME NOTUMEDOS
WICCIIETOBAHUS

CBOMCTB BEILIECTB U
MaTeprajoB C

Ymemv pabomame na paspwisnoii mawune,
Kkoncucmomempe I ennepa

HCTIONE30BAHACM 3nams meopemuueckue 0CHOBbL MENMOO08
CCPUMHOTO HAYIHOTO | y0cn0006anus ceoiicme eewecme
0GopynoBaHus NOIUMEPHOU NPUPOObL
OIIK-6 OIIK-6.1. Braoemv nasvixamu ocywecmenenus VYeTHBI ompoc,
Criocoben IIpencrasnser KOMMYHUKAYUU € YCMHOU U RUCbMEHHOU KOJIJIOKBUYM,
MIPEICTaBIATh Pe3yIBTATH paGoTHI B | POPME 01 pewenus wupoko2o Kpyea sada KOHTpOJIbHAS

pe3yabTaThl CBOCH
paboTHI B yCTHOW U
MUCbMEHHOU (hopMme B
COOTBETCTBHU C
HOPMaMH U
NpaBWIaMU,
IIPUHATBIMUA B
npodecCHoHaAIBHOM
coo01ecTBe

BHJIE OTYETA I10
CTaHIapTHOH hopme
Ha PYCCKOM SI3bIKE

6 NPOPecCUOHATLHO-OPUESHMUPOBAHHOL
cghepe

Ymemo nocuuecku gepro, apeymenmuposaro
U ACHO CIMPOUMb YCMHYIO U NUCbMEHHYIO
peub 015 peuleHus WUPOKo2o Kpyea 3a0ay 8
NpoGhecCUOHAIbHO-0PUEHMUPOBANHHOTL 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
WHGPOPMAITHIO
XHMHYECKOTO
coJiep>KaHusl ¢

y4eToM TpeOOBaHHI
oubnuorpaduueckont

KYJIBTYPbI

Braoemv nasvixamu unmepnpemayuu
OQHHbBIX, NOTYYEHHBIX 8 X00€ BbINOTHEHUS.
1abopamopHbIx pabom no cunmesy u
UBVUEHUIO C80LICNE NOTUMEPOS

Ymemw ocywecmenams coop, anaius,
CUCMEMAMU3AYUIo U OYEHKY Pe3yibmanos ¢
yuemom mpeboganuti bubauospapuueckou
KYbmypol

3namb ocnoeHbie cnOCOObBL aHANU3A, OYEHKU
U cucmeMamu3ayuy IumepantypHuix
OAHHBIX, HEOOXOOUMBIX OISl peUleHUs
npogeccuoHanbHuIX 3a0a4

paboTa, sK3aMeH




3. CTpyKTypa u coaep:kaHue TUCHUITIUHBI

3.1 TpyaoeMKOCTb JUCHUIIMHBI

ouHas ¢opMa | OYHO-3204YHAs
o0y4eHust dbopma
o0yueHust
OO0mast Tpy10eMKOCTh 6 3ET 6 3ET
YacoB 110 yueOHOMY ILUIAHY 216 216
B TOM 4HCJIe
ayIMTOPHBIE 3aHATHS (KOHTAKTHAS
padora):
- 3aAHSATHUSA JIEKIIUOHHOT0 TUIA 32 32
- 3aHATHS CEMHUHAPCKOIO TUIIA 19 18
- 1abopaTopHbIe 64 32
caMoCTosiTeJIbHasi padoTa 65 82
IIpoMeskyTOUHASI aTTeCTALUS — 36 36
IK3aMeH




3.2. Conep:xkaHue TUCUMILINHBI

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

Bcero
(4acel)

B TOM YHCJIC

KonTakTHas pa6ora (padoTa BO B3aMMO/eliCTBHH C

npenoz[aBaTeJIeM), yacobl
U3 HUX

3anaTus
UIEKIIMOHHOT'0

THIIA

3ausaTus
CEeMHHAPCKOro

3ausaTus
i1abopaTopHOro

THIIA
THIIA

Bcero

CamocrosiTesbHast paboTa

00y4aK0IIerocsi, Yachbl

Ounas

OuyHO-3a04Has

OuHas

OuHo-3209Has

Ounas

OuHO-3a04Has
OuHO-3a04Has

OuHas

Ounas

OuHo-32049Has

Ounas

OuHo-3204Has

Beenenue. O0mue
CBEIEHUS O
BBICOKOMOJICKYJISIPHBI
X COEIMHEHHUAX

CuHre3 nonuMepos
METOAMM LIETTHOW U
CTYIIEHYaTOU
IOJINMEPH3ALIHU

58

51

14

14

15

14 14 7

43

35

15

16

XHUMHYECKHE
CBOMCTBA U
XUMHUUYECKHE
MIPEBPAILLICHUS
IIOJIMMEPOB

24

24

14

10

16

dusnka
MaKpOMOJIEKYI,
Mpupoaa ynpyrocta
MIOJIUMEPOB,
BSI3KOYNPYTOCTh
ITOJIMMEPHBIX CUCTEM

16

22

10

16

PaCTBOpBI IMOJIMMCPOB

30

28

SN

SN

20

12

10

16

[TonumepHsle TENa

36

31

26

15

10

16

[Ipomexyrounas
aTrrecranus —
OK3amMeH

36

36

Hroro

216

216

32

32

19

18 64 32

115

82

65

82

Texkymuil KOHTPOJIb YCIIEBAEMOCTH PEAIM3YETCs] B paMKaxX 3aHATHI CEMMHApCKOro THIA U B

paMKax J1a00paTOPHBIX 3aHATHM.

[TpomexyTouHasi arrecTanusi MPOXOAUT B BUAE KOMIUIEKCHOIO 3K3aMeHa B YCTHOU ¢opme B

BUJIC OTBETa 00YYaIOLIerocs Ha TEOPETUYECKHE BOIIPOCH! Kypca (C MpeABapUTeIbHON MOAT0TOBKOM),
peIIeHNH TPAaKTUYECKUX 3a7ady M MOCIEAYIOIUM COOEceJOBaHWEM B paMKax TEMaTHKU Kypca.
CobecenoBanue MpoBOIUTCS B pOpME BOIIPOCOB, HA KOTOPBIE CTYAEHT AOJKEH AaTh KPAaTKUN OTBET

8




3.2.1. Beenenne. O0mmue cBeleHHsA 0 BLICOKOMOJIEKYIAPHBIX COeTMHEHUSIX

OcCHOBHbBIC TOHATHSA U OIpPENEICHUs: MOJIUMEp, OJUTOMEp, MaKpOMOJIEKylIa, MOHOMEPHOE
3BEHO, CTEICHb MOJIUMepHU3alnu. Pa3inuus B CBOMCTBAX BBICOKO- U HU3KOMOJIEKYJIIPHBIX BEILECTB.
Knaccudukanus u HOMeHKiIaTypa nonumepoB. CpenHue MOJNEKYJSpHbIE MAacChl M MOJIEKYJISIPHO-
MaccoBOe pacrpeneicHue. TUmbpl KOHPUTYPAIMOHHOW M30MEpUU (XUMHUYECKass U30MEpHs 3BEHBEB,
yuc—mpanc-u3oMepus, CTepeoru30Mepus)

3.2.2. CuHTE3 MOJIMMEPOB METOJaMH LIETHON M CTYNIEHYaTO! MOJMMEpH3aIuU

Paoukanvnaa nonumepusayua. VIHUIMUMPOBAHME pPAJUKAIBHOW MonuMepu3anuu. TuIibl
MHULIMATOPOB. DPPEKTUBHOCTh MHULIMUPOBAHUS. DJIEMEHTApHbIE PEAKLUU LEMHOI0 paJuKaibHOTO
npouecca nonumepuszanuu. KrHeTudyeckne ypaBHEHHS OCHOBHBIX CTaui. YPpaBHEHHE CKOPOCTH
paaMKkanbHON nonuMepusannu. CpelHss JUIMHA KHHETHYEeCKUH Lenu. Peaknuu nepenauu nenu mnpu
pagukanbHOM nosmMepusauuu. Ilepemava nenm Ha mHMnuarop. llepemaya nenm Ha MOHOMED.
JlerpagaunonHblii nepeHoc nend. OcoOEHHOCTH MOJIMMEPU3ALU MOHOMEPOB AJIMJIOBOIO psja.
Perynsatopel MonekynsipHoit maccel. Kiaccsl coenuHeHuil. 3HaueHne U MPUMEHEHUE PEeryJsiTOpoB
MOJIEKYJISIPHOM Macchl. YpaBHEHHE CTENEHU IOJUMEPHU3AlMM Ul CTAalMOHAPHOIO IpoLecca
Ha4yaJpHOM cTaguu noiumepusauuu. OnpeneraeHre OTHOCUTENbHBIX KOHCTAaHT IMepefaud Lemwu,
otnomenus Kp/Ko>®. MHruOUpoBanye 1 peryaupoBanue pajiuKalbHOH TonuMepusanuy. CUIbHbIE U
crnabple MHrUOUTOPHI (3amemnutenu). [Ipumepsl. Maaykuuonusid nepuoa. OnpeneneHne CKOPOCTH
MHUIMAPOBAHUS METOJOM MHruOupoBaHus. PagukanbHas monuMepusanus Ha IIyOOKUX CTENEHSX
npeBpamierus. [enb-3dpdexr. Moaens oOpwiBa mernu. YpaBHeHue 3yOoBa-EmenbsHoBa. I[Tpuembr
nojanieHust renb-3pdexra. Crocodbl MpoBeIeHUs paJuKaIbHOM nonuMmepusanuu. OcoOeHHOCTH
9MYJIbCUOHHON [IOJIUMEPU3ALIUH. TepmonnHamuka paguKaIbHON [IOJIMMEPU3ALIUH.
[TonmMepu3amOHHO-1ENIOJIMMEPU3ALTOHHOE paBHOBECHE. [TpenensHas TeMIeparypa
nonuMepu3anuy. PaBHOBECHAsI KOHIEHTPALMsT MOHOMeEpa.

Paouxanvnasa cononumepusayua. JuddepeHunanibHoe ypaBHEHHE COCTaBa COIOJIUMeEpa
Maiio-JIptouca. OTHOCHUTENIbHBIE AKTHBHOCTH MOHOMEpoB. KpuBbIE cocTaBa COIOJIUMEDA.
PeakiimoHHass crmocoOHOCT MOHOMEPOB M paaukanoB. CTepuyecKuid, MOJAPHBINA, PE30HAHCHBIN
¢dakTop. AKTHBHbIE MOHOMEpHl M HeakTuBHbIE. [IpaBuino antubatHocTu. Cxema Q-e Andpes-
[Ipaiica. Comonumepuzanusi Ha TIyOOKHMX  CTelmeHsX mpeBpamieHus. KommosuiuoHHas
HEOJAHOPOIHOCTb.

Kamuonnaa nonumepusayus. MoHOMEpBI, CIOCOOHbIE BCTyHaTb B  KAaTHOHHYIO
nonumepusanuo. Karanusatopel M cokarammsaropel. PocT M orpanudeHwe pocra LENned IpH
KaTHOHHOW NOJIMMEPHU3ALINH.

Anuonnaa  nonumepuszayusa. MoHOMepBl, CIOCOOHBIE BCTyHnaTb B  aHHOHHYIO
nosimMepusanuio. Katanusaropsl aHMOHHOM noiauMepusanuu. MannunpoBanue, pocT U OrpaHUYEHHE
pocTa 1eneu npyu aHnOHHOM noaumepusanud. "JKusble nenu'.

Honno-koopounayuonnana noaumepusayua. Ilonuvepusanuss [OUEHOB Ha — aJKWIAX
MetasuioB. [lonumepusannsa Ha katanm3atopax Llurnepa-Harra.

Ilonukondencayus. Tunel peakuuid INOJMKOHJAEHCAlMU. PaBHOBECHas M HEpPaBHOBECHAA
noJiuKoHAeHcaus. Poinb moG0oYHOro HHU3KOMOJEKYJISPHOro MNpoaykTa. OCHOBHBIE KMHETHUYECKHE
3aKOHOMEpHOCTH. YpaBHeHue Kaposzepca. CmmTble W pa3BETBIECHHBIE TOAUMEPHL. Touka
reneoOpazoBanus. @OeHomiacTel, MONUYypeTaHbl, MNOMUAIUPHL, MOJUAMUABI, TOJUKAPOOHATHI.
Apomarnyeckue KOHIEHCAMOHHbIE oauMepsl. Kesnap.

3.2.3. XuMnueckune CBOMCTBA H XUMUYECKHE NMPeBPAIEHUsI TIOJIMMEPOB

XapakTepHble OCOOCHHOCTM MAaKpOMOJEKyl Kak peareHToB. CHIMBaHUE MOJIUMEPOB.
Boicpixanue kpacok. Bynkanuzanus kaydykoB. OTBEpXKAEHHME SHOKCUAHBIX CMOJI. JlecTpyKuus
noauMepoB. Tepmuueckas nectpykuus. [ukmmzanus. TepmookucnurenbHas gectpykuus. ['openue.
®oronectpykuus. Porookucienue. [lonrumepananoruuHele MpeBpaALCHUS.



3.24. ®duzuka MaKpoOMoOJIeKYJ, NPUPoAa YHNPYrocTH MOJMMEpPOB, BSI3KOYNPYrocTh
MOJTMMEPHBIX CHCTEM

) 1/2
VjeanbHplii rayccoB KiIyOOK. <R2> : <Sz>l/2 (BeBOM). Pacmpenenenue mo pasmepam,

pacnpenelieHne TIOTHOCTH 3BEHBEB B KiIyOke. PeanbHble memu. DPGEeKT UCKIIOYEHHOTO0 oObeMa.
Habyxanue kiyOka. 3aBUCUMOCTh OT KOHIIEHTpaluu 1 Temneparypbl. ['mOkocts nenu. I[loBopotHo-
M30MEpHBIN MexaHu3M. KonudecTBeHHass XapakKTepucTUKa. TepMOJMHAMHYECKAs UM KUHETHYECKas
rMOKOCTh. YHOpPYyrocTh MOJUMEPOB. TepMoaWHaMUYECKHE COCTaBisiolIMe. TepMoauHaMHKa
ne(OpMHUPOBAHHOTO KIyOKa. YTPYrocTh MOJMMEPHOW CETKH. DHTPONUIHAs MPUPOAA YNPYTOCTH
KayuyKkoB. Tpu mpu3HaKa BbICOKOJIACTHYHOM J1eopMaliuu.

Bsskoynpyrocte nosimmepoB. Moaenun Makcgemna u KenbBuHa. Penakcauuss HanpsipKeHUs.
[Tomyuects. Teopust penrtamuii. Bpemss pemakcanum. Ynpyrui rtucrepesuc. JInHamudeckue
Harpy3ku (nedopmaruu). KomriekCHBI MOAYIb  YHOPYroCTH. 3aBUCUMOCTH OT  YacCTOTHI.
MexaHuyeckue noTepu.

3.2.5. PacTBOpHI MOJIUMEPOB

[IpyHuMnBl pacyera SHTAIBIUMM M DHTPONMU pacTBopeHuda. llapamerp pacTBOpHMOCTH.
[IpencraBnenuss o teopun Pnopu-Xarrunca. Ilapamerp B3aumopeiictBus 7. OcMmoTHUECKOe
nasieHue. OnpeneneHne CpeJHEYMCIOBONM MOJIEKYJSIPHOM Maccbl M BTOPOrO  BHUPHAJIBHOTO
ko3 duuuenta. TepMoanHaMHUECKass XapaKTEpUCTHKA PpPacTBOPOB IOJKUMEpoB. 0O-YcioBus.
OrpannyeHHast paCTBOPUMOCTb. TeopeTudeckrne OCHOBHI (PPaKIIMOHUPOBAHHMS ITOJTUMEPOB.

3.2.6. ITomnMmepHbIe Te1a

Kpucrannuueckue, KHUIKOKpUCTAIMYECKME U amopdHble noiaumepsl. Heobxonnmeie
yCIIOBUSL KpUCTAJUIM3alUMU W o0pa3oBaHus Me3odasbl. Tpu (QU3NYEeCKUX COCTOSHUS aMOp(HBIX
nonumepoB. Tepmomexanundeckas KpuBas. CTeksI000pa3HOE€ U BBICOKOIIACTHYECKOE COCTOSHMS
noauMepoB. Bsaskorekydee coctosHue nonumepos. [lnactudukanus nomumepos. JlepopmanrionHsle
cBoiictBa mnosmMepoB. OpueHTtanus. [IpoYyHOCTH KPUCTAIUIMYECKHUX, KXUAKOKPHUCTAUNIMYECKUX MU
amMop(HBIX oauMepoB. JlonroBeuHocTb. MexaHu3M pa3pyIlieHusl.

3.2.7. JIabopaTopHbIii NPAKTHKYM

B pamkax 1abopaTOpHBIX 3aHATUI CTYIEHTHI BBINOJIHAIOT CIEAYIONIME Tab0OpaTOpHble PabOTHI:
N3ydeHne CKOpPOCTHM paJuKaJbHOM MoauMepu3auuu B Macce, IleHonmommyperansl, JlecTpykuus
noauMepoB, OnpeneneHne  MOJIEKYJISIPHO-MACCOBBIX — XapaKTEPUCTHK  IOJIUMEPOB  METOJIOM
BUCKO3UMETpHH, M3031ekTpudeckas Touka noiauamdponuta, MexaHHUeCKHe CBOMCTBA IMOJIUMEPOB,
Tepmomexannueckne cBOMCTBa moanMepoB, [lomyuenne HanomHeHHbIX [IBX-kommoszunmii 1o
IJIACTU30JIbHOW TEXHOJIOTHUH.

4. YueOHO-MeTOANYECKOe o0ecrieyeHre CaMOCTOSITeIbHON padoThl 00y4yaroIuXxcst

CamocrosiTenbHass paboTa CTyJEHTOB BKJIIOYAaeT PadOTy B UWTAIBHOM 3aie OHOIMOTEKH, B
y4eOHBIX KabuHeTax (JabopaTtopusx) U B JOMALIHUX YCIOBHUSX, C JOCTYNOM K pecypcam MHTepHer
TSl TIOITOTOBKHU K COOECETIOBAHMIO M KOHTPOJIBHBIM paboTaMm.

K d)ODMaM TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH TUCHUIITIMHBI OTHOCUTCA CICAYIOIICEC:

e (CoOecenoBanue

10



KontponbHas padota
[TpoBepka 0TYETOB MO TeMaM JIAOOPATOPHBIX 3aHATUI
Komnoxsuym

HpOMe)KYTOLIHaﬂ arTeCcTalus 110 UToraM OCBOCHHU AV CHUILIMHBI IIPOXOAUT B (bopMe IK3aMeEHa.

K sk3ameny B 6-om cemecTpe ouHOH (hopMbl 00yUeHHS U 8-0M ceMecTpe OYHO-3a0YHOM (OPMBI

o0ydeHUsl JTOMYCKAIOTCS OOYyYalolIUecs, BBIMOJTHHUBIINE BCE OTYETHl IO TeMaM JIa0OpPaTOPHBIX

3aHATUH.

KOHTpoOJIbHBIE BOIIPOCH! U 3aJaHUS I MPOBEICHUS TEKYILIEro KOHTPOJSA U NMPOMEKYTOYHOU

aTTeCTallMy 110 UTOraM OCBOCHUA JUCHUIIIIMHBI IPUBCACHBI B 1II. 6.2.

5. ®oH OIIEeHOYHBIX CPEACTB JIUIsi IPOMEKYTOUYHOM aTTecTAIMU MO JUCHHUILIHHE (MOTYJIIO),

BKIHOYAIKOIIINHN:
5.1. Onucanue mKai OLICHUBAHUS PE3YyJIbTATOB 06y‘IeHI/I${ 110 JUCHUITIIMHE
Yposenb Ixana ouennBanus cOpMHPOBAHHOCTH KOMIIETEHIHI
copmupoBan
JI0X0 0YeHb XOPOIIO
HocTH Hey/I0BJIETBO | yIOBJIETBOPU P
it X0poI1Io OTJINYHO
KOMHIETEHIHA puTeIBHO TeJILHO P
(MHAMKaTOpa MPEeBOCXO0THO
JOCTHKEHHUSI
. He 3auteno
KOMIeTeHIHif) 3a9TCHO
OtcyTcTBHE YpoBeHb
3HAHUH 3HaHUH B
YpoBeHb
TEOPETHIECKO N o0BeMme,
YpoBeHb MuHumansHO | 3HaHMHU B YpoBeHb
To Marepuana. . N COOTBETCTBYIOI] .
3HAHHUI HIDKE | JTOITYCTHMBIHA obneme, 3HaHHUH B VDOBeHD
€M IporpaMmme 6 p
MHUHUMAJTbHBI OBCHb COOTBETCTBYIO obBbeme &
Heso3mosxHoC yp N yiom IOICOTOBKH. > 3HAaHUH B
HaHHS X 3HAHHH. eM Iporpamme COOTBETCTBYIO
SHaHusg T OLEHHTD ] } porp Jonymeo Y10 | o6peme,
TpeOOBaHMIA. OTIYIIIEHO MOJTOTOBKH. eM
TIOJTHOTY I/f Homym g HECKOJIKO n TpCBBILIAIONIE
. MEJIH MECTO | MHOTO OTYIIEHO rporpamme
3HAHUH o 5 Aoy HeCyIIECTBEHH porp M TIpOrpamMMy
rpyOsIe HEeTpyObIX HECKOJIBKO MTOJITOTOBKH
BCIIE/ICTBHE Py Py BIX OMIHGOK A > | MOArOTOBKH.
OIINOKH. OIINOKH. HerpyObIx 0e3 omKooK.
OTKa3a
omuboK
oOyuaromeroc
s OT OTBETa
OTtcyTcTBHE n [Iponemonctpu | Ilpopemonctpu | IIpoaemonctp | IIpoaemonctp
0JIEMOHCT]
MUHUMAJIbHBI P P POBaHBI BCE POBaHEI BCE UPOBaHbI BCC UPOBaHbI BCC
. HUPOBaHBI
X YMEHUH . Ipu pemenuu P OCHOBHBIE OCHOBHBIE OCHOBHEIE OCHOBHBIE
OCHOBHEIE
HeBo3MOXHOC | cTaHAapTHBIX V- YMEHHUSL. YMEHHUS. YMEHUs,pere | yMEHUs,.
Tb OILIEHUTH 3a3/1a4 He ; ) Pemensl Bce PemieHsl Bce HBI BCE PeiieHsl Bce
CIIICHBI
HaIIM4ue HPOJEMOHCTP OCHOBHBIC OCHOBHBIE OCHOBHBIE OCHOBHBIE
. THUIIOBBIC
yMeHHH HUPOBAHBI 3a7a4u ¢ 3aJauy . 3a7a4u ¢ 3aJ1auH.
Ymenus 3a/1a44 ¢
BCJICZICTBUE OCHOBHBIE 6 HETpyObIMH BeImoniHeHE Bce | OTAETBHBIMU BeimoHeHBI
HEeTrpyOBIMH
OTKa3a yMeHus. P (}3] OIInOKaMH. 3a/1aHusl, B HECYILLIECTBEH | BCE 3aJaHus,
OIIINOKaAMHU.
oOyuaromeroc BeInonHeHsl Bce | MOJHOM HBIM B MTOJTHOM
BrimonHeHbI
s OT OTBETa Hmenn mecto 3a/laHus, B o0bemMe, HO HEeIoYeTaMH,
BCE 3a/1aHUS
rpyOsbie TTOJTHOM HEKOTOpBIE C BBITTOJIHEHBI o0beme Oe3
HO HE B
OIIHMOKH. 00BeEME, HO HEJI0UYETaMHU. Bce 3aJjaHusg B | HCA0YCTOB
TTOJTHOM
HEKOTOPBHIE C MOJTHOM
obOneme.
HEIOYECTaMH. oOBeme.
u OTtcyTcTBHE IIpu pemenun | Umeercsa IIponemonctpu | Ilponemonctpu | Ilpopemonctp | IIpoaemoncTp
aBBIKU
BIIAJICHUS CTaHJAPTHBIX | MUHHMAJIBHBI | POBAHBI poBaHBI HPOBaHbI HpOBaH
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MaTepHaIOM.
Hepo3moxHOC
Th OLICHUTH
HaJIM4re
HaBBIKOB
BCIICJICTBUE
OTKaza
oOyuaroreroc
s1 OT OTBETA

3a1a4 He
MPOJIEMOHCTP
HUPOBAHbI
0a30BEIE
HABBLIKH.

HMmemn mecto
rpyObie
OIIIHOKH.

u

Habop
HaBBIKOB IS
penreHus
CTaHJAPTHBIX
3amaq ¢
HEKOTOPBIMU
HeJoYeTaMH

0a3oBbIC
HaBBIKU

IIPU PEIICHUU
CTaHIAPTHBIX
3a1ad ¢
HEKOTOPBIMU
HeloueTaMu

0a3oBbIe
HABBIKH

TIPU pEIICHAN
CTaHJAPTHBIX
3ama4 0e3
OIIMOOK U
HEJ0YETOB.

HaBBbIKH

[PH PeLICHUH
HECTaH/IapTH
BIX 3a71a4 0e3
OIIHOOK U
HEI0YETOB.

TBOPUYECKUI
MOJXOM K
PpELIEHHIO
HEeCTaHapTH
BIX 3aJa4

[Ipyn u3ydeHUH IUCHUILIMHBI «BBICOKOMOJEKYISPHBIC COSAMHEHUS» CTYACHTHI IMOJTY4aroT
CIeyIoIINe 3HAHUS, YMEHHs U BlaZeHus B pamkax ocBoeHus komnerenuuii OIK-1, OIIK-2, OIIK-

6:

OIIK-1.1. Cucremarn3upyer W aHAIM3UPYET PE3yJIbTaThl XUMHYECKHX 3KCIIEPHMEHTOB, HAOIIOICHUIA,
WU3MEpEeHUH, a TaK)Ke pe3ysIbTaThl paCyeTOB CBOMCTB BEIIECTB U MaTepHaJIOB.

OIIK-1.2. TlpemmaraeT HWHTEPHPETAMIO PE3yJIbTATOB COOCTBEHHBIX OKCIEPUMEHTOB W  PAacUeTHO-

TECOPETUYECKUX pa60T C UCIIOJIB30BAHUEM TCOPETHUUCCKHUX OCHOB TPaANMIIMOHHBIX 1 HOBBIX pa3a€yioOB XUMUH.

OIIK-1.3. ®opmymupyer 3aKiIiOYeHHs W BBIBOIBI IO pe3ylbTaTaM aHainW3a JHTEPATyPHBIX aHHBIX,

COOCTBEHHBIX HKCIIEPUMEHTAIBHBIX H PACUETHO-TEOPETHUECKUX pab0T XUMHUYECKON HAIIPABJICHHOCTH.

OIIK-2.1. PaGoTaeT ¢ XMMMYECKMMH BELIECTBAMHU C COOIIIOIEHUEM HOPM TEXHHMKHU 0€30MaCHOCTH.

OIIK-2.2. TIpoBoaUT CHHTE3 BELIECTB M MATEPUAIOB PA3HOW MPUPOBI C MCIOJIL30BAHMEM WMEKOIIUXCS

METOIHK.

OIIK-2.3. TIpoBOAMT CTaHIaPTHBIE OIEPALIMH JUIs ONPEEIIEHUs. XAMHYECKOTO U (Da30BOTO COCTaBa BELIECTB

1 MaTc€pualioB Ha UX OCHOBE.

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

HAYYHOTO 000pYI0BaHMUSI.

OIIK-6.1. TIpencrasisier pe3yyibTaThl padOTHI B BUJIE OTYETA 110 CTAHAAPTHOM (POpPME Ha PYCCKOM SI3bIKE.

OIIK-6.2.

IIpencraBnsier

oubmorpaduveckoi KyJIbTyphI.

MH()OPMAIHIO

XHUMHYCCKOT'O

COJICPIKAHUSI

C  y4eToM

TpeOoBaHMI

[IpomexXyTOUHBI KOHTPOJIb KAauyeCTBAa YCBOCHUS CTYJEHTAMU COJEpKaHUSA JIUCLMIUIAHBI
IIPOBOJUTCA B BUJE KOMIUIEKCHOTO DK3aMEHa, HA KOTOPOM OIIPEIENISAETC:
YPOBEHb YCBOCHHMS CTYJICHTAaMH OCHOBHOT'O Yy4e€OHOT0 MaTepuala Mo AUCHUILINHE,
YPOBEHb IOHMMAaHUS CTYI€HTAMH U3yYEHHOI'O MaTepuaa;
CIOCOOHOCTH CTYJIEHTOB UCIOJIb30BaTh MOTY4YEHHbIE 3HAHUS [T PEIICHHUSI KOHKPETHBIX

3aaad.

DK3aMeH B 6 cemecTpe il 04HOM (opMbl OOydeHHsI U B 8-0M ceMecTpe Il OYHO-3a0YHOM
dbopMBI IPOBOUTCS B YCTHOW (opMe B BHJE OTBETa OOYYaIOMIETOCsS HA TEOPETUUYECKHE BOIPOCHI
Kypca (C TpeaBapUTEIBHOW TOJATrOTOBKOI), PEIICHWH NPAKTHYECKAX 3ala4 W MOCIEIyHOIIUM
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cobecemoBaHneM B pamMKax TemMaTukH Kypca. CobecemoBanue MpoBOAUTCS B (OpME BOIPOCOB, Ha
KOTOPLIC CTYACHT NOJDKCH AaThb KpaTKI/Iﬁ OTBECT

Jisi mpoBeleHUs] NPOMEKYTOYHOr0 KOHTPOJS CGOPMHMPOBAHHOCTH KOMIIETEHIIUH
HCMOJIb3YyeTCH OTBET 0 OHJIeTYy HA IK3aMeHe.

IIIxaja OueHKH NPHU NPOMEKYTOYHOM aTTecTAllul

Onenka YpoBeHb OATOTOBKH

[IpeBocxoaHO Bce komnieTeHIIMYM (4acTH KOMIETCHIINH ), HA OPMUPOBAHUC
KOTOPBIX HaIIpaBJIeHa IUCIUILINHA, C(QOPMHUPOBAaHbI HA YPOBHE HE
HUXKE «IPEBOCXOTHO»

OTan4nHO Bce xommereHimu (4acTM KOMIETEHLHWH), Ha (HOpMHpPOBaHHUE
KOTOPBIX HarpaBjcHa TUCIMILIMHA, C(HOPMUPOBAHBI HAa YPOBHE HE
HIDKE «OTJIMYHO», TPH OSTOM XOTA OBl OJHA KOMIETCHIUS

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

Ouenp xopoIo Bce kommereHumu (YacTh KOMIIETEHLHWH), Ha (OpPMHPOBaHHE
KOTOPBIX HampaBieHa JHUCIUILUIMHA, COPMUPOBAHBI Ha YPOBHE HE
HIDKE «OYEHb XOpOIIO», NMPH 3TOM XOTS OBl OJHA KOMIIETCHIIUS
copMHUpOBaHa HAa YPOBHE «OYEHB XOPOIIO»

Xoporio Bce xkommereHmmy (Y4acTH KOMIETEHIWI), Ha ¢GOpMHUpOBaHHE
KOTOpBIX HalpaBiieHa IHUCIMIUIMHA, c(hOpMHUPOBAHEI Ha ypOBHE HE
HWKE «XOpouio», TIIpu O3TOM XOTiA OBl OJHa KOMIICTCHIIMA
c(OopMHUpOBaHA HA YPOBHE «XOPOIIO»

VYnoBierBoputenbHO | Bce  koMmereHumM (Y4acTM  KOMIETEHIMM), Ha (OpMHUpOBaHHE
KOTOPBIX HampasjieHa JUCLUUILIMHA, COPMHUPOBAHBI Ha ypOBHE HE
HUKE «Y/IOBJIETBOPUTEIBHOY, IPH STOM XOTsI OBbI OJIHA KOMITETCHIIUS
chopMHpOBaHa HA YPOBHE «YAOBJIETBOPUTEIBLHOY

HeynosnerBoputenb- | Xorss Obl  0aHa  KOMIETEHIMs CQOPMHpOBaHA HAa  YPOBHE
HO «HEYNIOBJIETBOPUTEIbHO», HH OJHA U3  KOMIIETEHUUH  He

HE chopMHpOBaHa HA YPOBHE «IIJIOXO0»
3a4TEHO

[Tmoxo Xots Obl 01HAa KOMIIETEHIUA C(OPMHUPOBAHA HA YPOBHE «IIJIOXO0»

6.2. TumoBble KOHTPOJIbHBIE 32JaHUSI WJIM HHbIE MaTepuajbl, HeO0OXOAMMBIE IS OLEHKH
pe3yJbTATOB 00yUYeHHUS.

6.2.1 KoHTpoJIbHBbIE BONPOCHI

80NPOCHL Koo ¢opmupyemoii komnemenyuu

1. KakoBbl crnenuguyeckue CcBoicTBa monuMepoB, kotopbie | OIIK-1
CYIIIECTBEHHBIM o0Opa3om OTIIUYAIOT 1704 oT
HU3KOMOJICKYJISIPHBIX COSTUHEHUN?

2. HazoBuTe TpPHHOWNBI W KPUTEPUH, B COOTBETCTBHH C
KOTOPBIMH MOJIMMEPHOE COCTOSTHUE BEIIIECTBA
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paccMaTpuBalOT Kak 0co0yio (GopMy  CyIIECTBOBAHHUS

XUMHYECKMX  COCOUHEHMM ¢  KOMIUIEKCOM  CBOMCTB,

KaUeCTBEHHO OTJIMYHBIM OT CBOMCTB HHU3KOMOJIEKYJISIPHBIX

COCTUHEHUN.

[To kakuM IpUHIUIIAM KIACCUPUIUPYIOT MTOTUMEPHI?

KakoBbl NpPUHLMIKAIBHBIE OTIWYMS MEXKIY peaKkUUusIMU

LHeMHOM U cryneHyato nonumepusanuu? [lpuBenure

IPUMEpPBI MOJIUMEPOB, KOTOPbIE MOTYT OBbITh IOJIyY€HbI

LEMHON MOJIMMEPU3ALMEN U TTOJTUKOHICHCAIUEH.

5. Kakumu crioco6amMu MOXXHO MHULMUPOBATh MPOLECC LEMHON
panukanbHOM  moiumepusauuu?  IlpuBenure  mpumepsl
Haun0oJiee paclpoCTPAHEHHBIX HHULIUUPYIOLIUX CUCTEM.

6. Uto Ttakoe 3¢ddexkruBHOCTS  MHMIMUpOBaHHA?  Uem
00yCJIOBIEHO OTKJIOHEHHE 3()()ETUBHOCTH HMHUIMHPOBAHUSA
ot 1.

7. Kakue OCHOBHbBIE JONYLIEHHUS MCIOJB3YIOT IIPU BBIBOJIE
YpPaBHEHUS  CKOPOCTH  DPAJUKAJIbHOW  MOJUMepu3anuu?
BeiBenure 310 ypaBHEHHE.

8. Kakue QaxTopbl onpeaenstoT MaKCHUMaJIbHO JOCTHXKUMYIO
MOJIEKYJIIDHYIO ~ MacCy IIOJIMMEpa MpPH  PaJUKaIbHOU
noauMepusauuu? M3 KUHETHMYECKHX [aHHBIX BBIBEIUTE
yYpaBHEHUE JUIsl CTENIEHU PAJUKAIBHON ITOJIMMEPHU3ALUN.

9. Uro Takoe mnonMMepaHaJopuuHble MpeBpaieHus? KakoBel
OCHOBHbIE HAINpPaBJIECHUS UX MPAKTUUYECKOIO MCIOJIb30BaHUA?
[IpuBeauTe npuUMeEpsbl IMOJUMEPOB, KOTOPbIE MOIYT OBITh
IIOJIyYEHBI TOJIBKO IO MOJIMMEPAHAIOTUYHBIM PEAKIIUSM.

10. B uem 3axiouyaeTrcs MEXaHM3M CIIMBAaHUS IOJUMEPOB?

Hw

KakoBbl OCHOBHBIE HaIpaBJICHUS MPAKTUYECKOTO
MCIIOJIb30BaHUs ATOr0 MeToaa?

11. KaxoBa npupoaa KOH(OpMalMOHHON WU30MepUHn
OJIUMEPOB?

12. Yro Takoe CTaTUCTHUYECKHH CerMeHT win cermMeHT KyHna?
BeiBenute ¢Gopmyny s OLEHKH pa3MepoB TI'MOKOILETTHBIX
MOJINMEPOB.

13. KakoBa mpupoga TMOKOCTH  TOJMMEpHBIX  Lemneii?
[Tepeuncnure GakTopbl, OKa3bIBAIOIINE BIUSHUE HA THOKOCTh
MaKpOMOJIEKYJI.

14. B 4yem 3akimoyaeTcss pa3iMude MEXAY IOHSATUSMU
KWHETHYEeCKasi ¥ TepMOJIMHAMUYECKast THOKOCTh MOJIMMEPHOM
uenun?

15. B dyeM 3aKiIrOYarOTCs CXOJCTBA M pa3jMyUs B CBOMCTBaxX
pPacTBOPOB HU3KO- U BEICOKOMOJIEKYJISIPHBIX COETMHEHUI?

16. KakoBbl OCHOBHBIE MOJIOKEHHUS TEPMOJUHAMUKHA PACTBOPOB
nosumepoB? B pamkxax  Teopun — Prnopu-XarruHca
paccuMTaiTe SHTAIBIHUIO U SHTPOIMIO CMEIICHUS TOJINMepa ¢
pacTBOPUTEIIEM.

17. Yto Takoe TEpMOIMHAMUYECKOE KaueCTBO PACTBOPHUTENS?
[lpuBeauTe KOMMYECTBEHHBIE KPUTEPUHU ISl OICHKH 3TOTO
napamerpa.

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

19. Uto Takoe CTEKI000pa3HOE, BBICOKOIJIACTHYCCKOE U




BSA3KOTEKY4Yee COCTOSTHHS aMOP(HBIX MOJIUMEPOB?

20. Yro Takoe TemmepaTypa CTEKJIOBaHMs M TeMIleparypa
TekydecTu? Kak UX MOYXKHO ONPEEIUTh IKCIIEPUMEHTATIBHO?

21. Kak 3aBHCHT TeMIepaTypa CTEKJIOBaHHMs M TeMIleparypa
TEKy4YECTH OT MOJIEKYJISIPHOM Macchl monumepa’?

22. Kak BIIUSICT BBEJICHHE miacTudukaTopa Ha
TEPMOMEXaHUYECKHE apaMeTphl oauMepa?

23. B yem pasninuve MeXIy TIOMO- U TIeTepOLENHbIMU
nonumepamu? [IpuBeauTe mpuMepsl TAKUX MOJTUMEPOB.

24. Yto Takoe koHpurypamus Makpomosekyn? IlpuBenute
TUNBl KOH(UPYypaunoHHOW u3oMmepuu. KakoBo BiHsHHE
KOH(UIypallMOHHON M30MEpUHU Ha CBOMCTBA MOJIUMMEPOB?

25. KakoBbl HpHUHIUIBI M TpaBuia 0Opa3oBaHUI Ha3BaHUI
MOJUMEPOB?

26. B uWem 3aioyaroTcs OCOOCHHOCTH — IOJIMMEPU3ALUU
MOHOMEPOB aJUIMJIOBOTO psifa? YUto Takoe nerpajalldiOHHBIN
IepeHocC 1enu?

27. Kaxkue COCTUHEHUSI Ha3BIBAIOT perynsTopamu
MOJIEKYJIIPHOU Macchul? Jliist Kakux  Ieieu OHH
HCIIONB3YIOTCS?

28. llepeuncnaure BO3MOXHBIE pEaKUMU Iepefayd Lenu B
PaauKAIBHON NOJIMMEPU3ALIUHY.

29. Kak MOXHO oOmpeAenauTb OTHOCUTEIbHbIE KOHCTAHTbI
repeaaydy enu Ha pacTBOPUTEID?

30. C ueM CBf3aHO PE3KOE MOBBIICHHE CKOPOCTH U CTENEHU
MOJINMEPHU3aLuU MeTHJIMETaKpuiaTa Ha riyouHe
npepamienuss  15-25%? KakoBel paznuuus KHHETUKU
paauKaIbHON MOJMMEPU3AlMY B Macce Ha MaJIbIX U TITyOOKHX
KOHBEpCHSX?

31. llepeuncnaure  crOCcOOBI  TPOBENEHUS  PAAUKATIBHON
nogumepusanuu. Ha3oBuTe [OCTOMHCTBA M HEIOCTATKU
KaXKJ[0ro crocoba.

32. llpu  kakoM  cmocobe  MPOBENEHHUS  PaAJAUKAIBHON
MOJINMEPU3alM  MOXHO TOJyYHUTh TIOJUMEP BBICOKOU
MOJIEKYJIIPHOM Macchl IMPHU BBICOKMX CKOPOCTSX Ipolecca?
[lepeuncnure OCHOBHBIE YEPTHI 3TOTO MpOIIECCa.

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

34. Ha uem oCHOBaH MpoIIecC BBHICHIXaHUS KPACOK?

35. B yem 3akimouaercs 3 ekt uckiaroueHHoro oorema’?

36. KakoBbl pasznuumss MEXaHW3MOB THOKOCTH JKECTKO- W
ruOKkonenueix noaumepos? IlpuBenuTe mOpUMEpPbl TaKHX
MIOJINMEPOB.

37. Kak U3MeHseTCs c TeMIepaTypoit MOJyJIb
BBICOKOAJIACTHYECKOU nedopmarun?

38. Kakue cymecTByloOT MOIXOAbI K OICGHKE pa3MepoB
MakpoOMOJIEKyJl B cllydae KECTKO- M TUOKOIIETHBIX
MOJIMMEPOB?

39. Jlaiite ompeneneHUE TMOHATUSIM «XOPOILIUN», «ILTOXOW»,
«UJeATBHBII PACTBOPUTENH IS TOJTUMEPOB.

40. Yto Ttakoe O-ycioBusi s pacTBopa mojumepa? Kaxoit
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Gbu3MYeCKU CMBICT M KakoBa TMpuUpoja ©O-cocTosiHUS
MOJIMMEPHOTO pacTBopa?

41. KakoBbl ~ OCHOBHbIE  MPUHIUMBI  (PAKIMOHUPOBAHUS
MOJIMMEPOB?

42. KakoBbl TEOPETUYECKUE OCHOBBI HCCIIEIOBAHHS PAacTBOPOB
MOJIMMEPOB METOAOM ocMoMeTpuu? BriBenaute ypaBHEHHE
COCTOSIHUS pacTBOpa MOJIUMEDPA.

43. Hanumute oOmiee ypaBHeHue aedopmanuu amMopdHOTo
noJimMepa.

44, N3o6pasute  nedopMallMOHHbIE  KpPUBBIE  IOJIMMEPOB,
HaXOJSIIUXCS B CTEKJIOOOPAa3HOM M BBICOKOAJIACTHYECKOM
cocrosHusX. Kakue XapakTepUCTUKA MPOYHOCTH MOXKHO
MOJIYYUTh IPU U3YUEHUHU AepopMaruu?

45. KakoBbl OCHOBHBIC pa3IM4YUsl MEXaHU3MOB JeQOopManuu
MOJIMMEPHBIX CTEKOJ U MOTYKPUCTATUIINYECKUX MTOJIUMEPOB?

ITpusenure IIPUMEPBI MHULMATOPOB pasuKaIbHON
IOJIMMEPU3ALIUN.

HaszoBure mnpaBuna paboTel mpu paboTe ¢ MHULUATOPAMHU
PaauKaIBbHON NIOJIMMEPU3ALUH.

B ueM pasznuunMe TEPMHUHOB «CTapeHHE» U «AECTPYKLU»,
«TEPMOCTOMKOCTB)» U «TEIIOCTOMKOCTHY» MOJIMMEPOB?
[IpuBenure HpuUMEpbl  MOHOMEPOB,  OTHOCAIIUXCA K
JIErKOBOCIUIAMEHSIOIUMCS JKUJKOCTSM.

Yro takoe renp-3¢ddexr. HazoBure crocodsl ero ycrpaHeHusl.
Kaxkne BemecTsa OTHOCAT K PEryIsTOpaM MOJIEKYJISIPHOU Maccl

[TpaBuia paboThl ¢ aKUIMEpPKAaNTaHAMU.

OIIK-2

YTro NOHMMAIT NOJX MOJUAUCIEPCHOCTBIO CHUHTETHUECKUX
nosuMepoB? KakoBbl NpUYNHBL, €€ 00yCIOBIUBAIOLINE?

Yro Takoe mapamerp noauaumcnepcHoctu? Kak - ero
OLICHUBAIOT?

B dyeM 3akiouyaeTcsl CMBICH IOHATUH «CPEIHEYUCIOBAS» H
«cpeaHemaccoBasi — MoJjlekyJsipHas — Macca»?  IlpuBenute
dbopMyIIBI 171 pacdyeTa dTUX XapaKTePUCTHK.

B uem 3akiiouaercs paziauuMe MeEXIy HHTErpajbHbIMU U
T depeHMaIbHBIMI  QYHKIUSAMH MOJIEKYJISIPHO-MAaCCOBOTO
pacnpenenenus? [ ogHOTO M TOro e oOpasma MmoJmMepa
u300pasuTe 3TH QyHKIHH.

Yro TaKoe MOJIMMEPU3AI[IOHHO-/IETIOJIMMEPU3ALIIOHHOE
paBHOBECHE M TpEACIbHBIE TEMIIEPATypbl IOJIUMEpPU3aLUn?
BriBequTe CBA3b NpENEIbHONW TEMIIEpAaTyphl C PABHOBECHOM
KOHIIEHTpalMel MOHOMepa.

Kaxkoii npouecc Ha3biBatoT conoiquMmepusanueit? [lepeuncnure
OCHOBHBIE THUIIbI COIIOJIUMEPOB.

BeiBennre ypaBHeHHe cocTtaBa comnosimMmepa Mario-JIsronca.
Kakue pomymieHMsi HCHOJNB3YIOT IPH  BBIBOAE  3TOTO
ypaBHEHUsA?

Kakue MOHOMEpBI OTHOCAT K AKTHMBHBIM W HEAaKTHUBHBIM?
ChopmynupyiiTe mpaBUIo aHTUOATHOCTH.

KakoBbl ~ KOJIMYECTBEHHBIE  MapaMETPbl  PEAKIIMOHHOM

CIIOCOOHOCTH MOHOMEPOB W PAIUKAIOB B PATMKAIBHOU

OIIK-6
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cornoiuMepuzanuu’?

10. Kakum oOpa3oM BiIMseT TeMIlepaTypa Ha  CKOpPOCTh
paauKanbHON, aHUOHHOW M KATHOHHOM MOJIMMEpU3aluu?

11. Kakue OCHOBHbIE JONYILIEHHUS HCIOJIB3YIOT IIPH BBIBOJE
YpaBHEHHS CKOPOCTH KaTHOHHOMW monmmepusanun? BeiBenute
3TO YpaBHEHHUE.

12. Kakue xkatanmu3atopbl (MHUIMATOPBI) HCIOJB3YIOTCS B
KaTMOHHOW U aHMOHHOMW Monumepu3auun’?

13. Yro Takoe «xuBble» 1enu? KakoBel  0coOEHHOCTH
NOJUMEpHU3alu Ha <oKuBBIX» Lernsx? IlpuBeaure npumepsl
MOJIUMEPOB, KOTOPHIE MOTYT OBITH MOJIyY€HBI 3TUM METOJIOM.

14. KakoBa pomb cperpl B aHMOHHO-KOOPIMHAIIMOHHOM
MIOJINMEPHU3ALIUH IUEHOB?

15. Ilepeuncnure TUIBI peakIMi MOJUKOHICHCALIUH.

16. KakoBa poib HU3KOMOJIEKYJISIPHOTO MPOAYKTa MPU TOTYICHUH
MOJIMMEPOB HOJMKOHICHCAIIMOHHBIM metoaom?Kakue
(bakTopsl BIHMSIOT Ha MOJEKYJSPHYIO MacCy IOJMMEPOB,
MOJTyYSHHBIX METO/IOM CTYIEHYATOW MOTMMEpHU3aIin?

17. Oxapakrepusyiite METO/1bI TEPMUYECKOT O aHau3a,
OpUMEHSIEMBIE  JUIS ~ W3YYEHHUs TPOLECCOB  JCCTPYKLIUHU
nonumepoB. Kakum o0pa3oM OOBIMHO HpPEACTaBISAIOTCS
pe3yIbTaThl SKCIEPUMEHTOB?

18. Kakue u3 npuBeeHHbIX HUXKE MOJIMMEPOB ACTIOIUMEPU3YIOTCS
npu Tepmuueckoi aectpykuuu? Hamummre ¢opmyny 3BeHa
KaX/10T0 U3 HUX.

19. TMokaxkuTe poNb peaKkuui TMepeadd e TMPH AECTPYKIUH
MOJUATUIICHA.

20. B wem 3axioyaercss TIOBOPOTHO-M30MEPHBIH  MEXaHH3M
rMOKOCTH OJIMMEPHOH 1enu?

21. KakoBa npupoa oOparumoit geopmanun KayqaykoB?

22. Tlepeuncnute NpU3HAKM BBICOKOZIACTHUECKOH ieopMalmy.

23. UYro Takoe BI3KOyNpyrocts? 3a Kakoil 0COOBIil KOMILIEKC
CBOMWCTB, MPHUCYIIUX MTOJUMEPHBIM MaTepHagaM OH
OTBETCTBEHEH?

24. B d4eMm 3aKki04aeTcsl CyIIHOCTh OCMOMETPHYECKOTO MeToja
oTpesieNIeHUs] MOJIEKYJIIPHOW Macchl MOJIMMEPOB?

25. Yro Ttakoe BTOpOM BUpHaNbHbIMH KkKodpdumment? Kakx ero
MOJKHO OTIPENIETUTh IKCIIEPAMEHTAIEHO?

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

27. UYro takoe KO3(pPUIHMEHT HAOYXaHUs MAaKPOMOJIEKYIISIPHOTO
Ki1yOKa?

28. KakoBa npupoja BIHYXJIECHHO-3JacTH4eCKOi nedopmannn?

29. UYro takoe mpouHocTh Matepuana? [Ipemioxnure mpakTuaecknue
MyTH MOBBIMIEHHS TPOYHOCTU MOJIUMEPHBIX MaTepPHAaJIOB.

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

31. OnummTe MEXaHU3M Pa3pyIISHHsI TOJUMEPOB.

6.2.2. TunoBble 3agaHus1/3a7a4u AJs1 olleHKH chopmupoBaHHocTH komneteHuuii OIK-1, OIIK-2,
OIIK-6:

17



~

10.

11.
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15.
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Ilpumepnulit nepeuens 3a0anuil 011 oyeHku chopmuposannocmu Komnemenyu OIIK-1:

[Tpu monumepu3anuu MeTHIMETAaKpUiaTa Ipouecc UaeT crauuoHapHo 10 30% KoHBepcuu U
obpasyeTcs MoauMep ¢ MoJeKyJIsipHoil Maccoit 1-10°, 3aTeM ckopocTh mpolecca Bo3pocia U
MOIeKyJIApHas Macca momuMepa coctaBuna 1-10° ITo oxomwamuu mpomecca ocramoch 2%
MOHOMEpa — HHU3KOMOJICKYJSIDHOTO COEIMHEHHUS. PaccuuTaTh CpelHEYHCIOBYIO H
CpEeIHEMACCOBYIO MOJIEKYJISIPHBIE MacChl 00pa3yIoIerocs NoauMepa H ero MoJIuAUCIIEPCHOCTb.
[IpuHSTH, YTO HA KAXKAOH CTa UK Ipolecca 00pa3yeTcsi MOHOIUCIIEPCHBII MPOTYKT?

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

BoruncnuTe mapameTp MOJUIUCIEPCHOCTH CMECH PaBHBIX MO Macce (ppakiuii MOJIMMEpOB C
MoneKynspHsIMu Maccamu 1-10% 1 1-10°.

[Touemy romomnosmMepu3alysi aKTHBHOTO MOHOMEpa cTupoia B 16-20 pa3 MeHbIIE CKOPOCTH
TOMOMIOJIUMEPU3AIMY HEAaKTMBHOTO MOHOMEpa BHHUJIAIETaTa MPH OJUHAKOBBIX YCIOBHSIX
(uHUIIEATOp, TEMIIEpaTypa)?

UeMmy paBHa CpegHEUMCIIOBAas MOJEKYJsSpHAs Macca [OJUCTUPOJA, TOJTYyYeHHOTO B
npucytctBur 0.01 MOnb/n H-OyTHIUIMTHS, €CITM PEaKUWI0 OCTaHOBHIM Ha KoHBepcuu 70%.
[TnotHOCTH cTHpOa paBHa 0.9 /M.

Kakue u3 npuBeIeHHBIX HUXKE MTOJMMEPOB JETOIMMEPHU3YIOTCS TIPH TEPMHUUECKON JECTPYKIIUU:
MOJIMMETHIIMETAKpUIIAT, TOJHMATUICH, TOJIUBUHWIXOPUA, MOJIMMETUIAKpPHUIAT, MOIU-OL-
metunctupon? Hanumure hopmyiy 3BeHa KaXKI0TO U3 HUX.

B uem 3akmtovaercs yHUBEpcaabHOCTh ypaBHeHUs Pnopu-Dokca?

W3 pacriaBa noamMepa MoJyyaroT LUIAHT, IPOJABIMBAs MOJIMMEP Yepe3 HAcaJKy SKCTpyAepa.
YTo npoucXoaUT ¢ pa3MepaMi IJIaHra Mocie BhIXo1a U3 sKeTpyaepa? OTBET MOSCHUTE.
[Touemy amop¢HBIE MOJMMEPHI B MPOTHUBOIOJIOKHOCTE HU3KOMOJICKYJISIPHBIM COCTUHEHUSIM
CTIIOCOOHBI CAMOTIPOM3BOIIFHO PACTBOPATHCS qake mpu AH > 07

[Touemy Henb3s NPUMEHATH METOJAbI S0YIIIMOCKONMMUM M KPUOCKOMMMU JJIS ONpEeAeNCHHS
TIOJIMMEPOB BBICOKUX MOJIEKYJISIPHBIX Macc?

[Tpenyioxxute SKCIEpPUMEHTAIbHBIE CIIOCOOBI, C UCIOJIB30BAHUEM KOTOPBIX MOYKHO OTIMYHUTH
oOpaserl moauMepa oT 00pasia HU3KOMOJIEKYJISIPHOTO COSTMHEHUSI.

Hanummre craguM WHUIMHUPOBAaHUS, poOCTa, OOpbIBa, MepeJadyd LEend NpU paJuKaibHOM
MOJMMEPHU3AIMH METUIIMETAaKpHiIaTa, WHUIUATOP - TUHHUTPHI a30M30MACISTHON KHCIIOTHI, B
Ka4yeCTBE PEryysaTopa MOJIEKYISIpPHOW Macchl HCIOIb3yeTCsl H-Oy THIIMEpKaITaH.

Kak u BO CKOJIbKO pa3 M3MEHUTCS MOJIEKYJSIpHAas Macca [OJMMETUIMETaKpuiaTa,
NOJy4eHHOro B Macce (nHumarop - JAK), ecnu yBenuunuTh KOHLEHTpAIMIO HHUIMATopa B 4
paza. [lepenadeit menu npeHeOpeysb.

Kakue cBsizu B MakpomojekyjgaXx Mbl Ha3piBaeM '"cnaObimu"? IlpuBeaurte peakuumum Hx
o0Opa3oBaHus B 1eMsX noaumepa. Kakyro pojib OHU UTparoOT IpU JECTPYKILUHU TOTUMEPOB?
HazoBute no nHomenknarype MIOITAK cnenyromue noaumeps:
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Hcnonp3ys cTUPOI M U30TMIPEH B KAYECTBE MOHOMEPOB, MPEATIOKUTE CIIOCOO MOTYUYEeHHUs OIO0K-
COITOJIUMEPOB.

JlokaxuTe, 4TO KIyOOK SIBJISIETCS PBHIXJIBIM: Kakas JoJs oObema KiyOka 3aHsATa COOCTBEHHO
3BEHBSIMHU LIETIH TIPH MOJIEKysipHBIX Maccax 10° u 108, ITpumute, uto 06beM 3BeHa paseH I° (I
— JUTMHA 3BEHAa), MOJIeKyJsipHas Mmacca 3BeHa 100, kimy6ok umeet popmy chepsl.

YeMy paBHa mpenelbHas CTENEHb IMpeBpaieHus u3o0ytuieHa B mommuMmep npu 20°C, ecnn
CTaHJapTHAs SHTAIBIHS MOJIMMEpU3au n300yTHieHa —48 kJ>k/MoJb, cTaHapTHAS YHTPOIUS
nomumepu3anuu —177 Jx/(moinb K). [ImoTHOCTS MOHOMEpa 0.56 /M.

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

[Touemy mpu TEpPMHUYECKOM pacmaje MOJMMETHIAKpHiIaTa MOHOMepa He oOpasyercs, a B
ocHOBHOM BeInensiercss ciiupT U CO2 onuromepsl? Hamummre peakiuu, NPHUBOJSAIIAE K UX
00pa3oBaHMIO.

Kakue mpomykTel 00pa3yroTCs TMpU  TEPMHUYECKOM  pachajze  IMOJMBUHIIXJIOPH]IA,
MOJIMBUHUJIAIIETATA, TOJMBUHUIIOBOTO CIIUPTA, MOJIUMETAKPUIOBON KUCIOTHI Tipu 160—-200°C?
Hanwumre peakuun 00pa3oBaHus JIETyYUX MPOIYKTOB.

Kakue w3 mepedynclIeHHBIX HUXKE COCIUHEHHH MOTYT CIYXHTh CTaOWiIM3aTopamMu
TEPMOOKHCIUTEIBHON JIECTPYKLIUU TOJIMATUIICHA!
TUOKTHII(TANIAT, THIPOIIEPOKCHIN30NPONMIOeH30Ia, U EeHII, Tu(EHUIaMUH, XJTOPHT ITUHKA.

Ilpumepnutii nepeuens 3a0anuii 015 oyeHku cpopmuposannocmu Komnemenyuu OITK-6:
HanummTe OCHOBHBIE peakIMM, KOTOpbIE OTBETCTBEHHBI 3a TO, 4YTO 3()PEeKTUBHOCTH
MHUIMUPOBAaHUS MEHbIIE | MPU NOIMMEPU3ALINN CTUPOJIA B IPUCYTCTBUU MEPOKCUAA OEH30MIIa.
Kakue W3 NpUBENCHHBIX HUXKE BEIIECTB MOXHO HCIOJb30BaTh B KAadyeCTBE PETYJIATOPOB
MOJIEKYJISIPHOM Macchl TpH PAJUKAIBbHOW TNOJMMEpU3allMM BUHUJAIETaTa: MHepcyibdar
aMMOHMSI, alleTOH, YEeThIPEXOPOMHUCTBIH  yIiepoJ, THAPOXMHOH, 2,6-aumpem.0yTun-4-
MEeTHI(EHO, U30IPONUIOBBIN CIUPT, LIUKIOTE€KCAH, AeUIMEpKanTaH.

KakoBa cpennsis 3(ppeKTHBHOCTD MHMLMUPOBAHMUS AMHUTPUIOM a30M30MACiSHONW KHUCIIOTHI,
eclii NpHu noiaumepusauuu B npucytctBud 0.01 MOib 3TOro MHUIMATOpA MOIYYEH IMOJIMMEp,
coJepkammii Ha KoHLax MakpoMousekya 0.012 Moib OCKOJKOB 3TOr0 MHHUIMATOPA, a CTEIECHb
MpeBpalleHust tHUIHaropa cocrasiseT 80%?

ITpu nomumepuszauuu 0.128 monb cruposa (koHBepcuss 70 %) B MPHUCYTCTBUM HHHULMATOPA
mnazoamuHOOeH3051a CeHs—NH-N=N-C¢Hs B mommmepe HaiizeHo 0.13% aszora. CkoJbKO
MHUIIMATOpa OCTAHETCS B PEaKIIMOHHON CMECH, €CIIH MPUHATH ero 3P PeKTUBHOCTD, paBHOM 0.7 1
HavanbHoe conepsxkanue 5.0-107° Mons?

Hanummre peakiuu nepepaun mnenu npu nonumepusanuu ctupoia Ha CCls, CBrs, xiaopodopm,
H-OyTHJIMEpKANTaH, H-IPOMHWJIOBBI CHHUPT, H3OMPONMIOBBIA CHUPT, OEH30J, STHIOEH30I.
Pacrnionoxxure pacTBOpUTEIN B MOPSAIKE YBETUUEHHS UX PEAKIMOHHON CIIOCOOHOCTH B peakluu
nepenauu nenu. OTBET MOSCHUTE.

OO6cyauTte BiAMsHUE aKTUBHOCTH MOHOMEpA M paJivKaia Ha HaOJt0/1aeMyl0 aKTUBHOCTh peakiuil
paaMkaia ¢ MOHOMEpPOM. B KakoM IMOpsAIKEe MOKHO PacIOJOKUTh CIETYIOIIME MOHOMEpPHI Ha
OCHOBaHUU UX aKTUBHOCTU: CTUPOJI, BUHWIIALIETAT, METHJIMETAaKpUIIAT, aKpUJIOHUTpUI? B kakom
MOpSIKE M3MEHSETCSl aKTUBHOCTh  PAJUKAIOB, 00pa3yloIluxcs U3 COOTBETCTBYIOIIUX
MOHOMEPOB?

Kakne MoHOMEpHl M3 TEPEUYMCICHHBIX OTHOCATCS K  HEAKTUBHBIM:  aKPUJIOHUTPUI,
METHJIMETaKpWIJIaT, BUHWIALETAT, METAaKPHIIAMHJI, IPOIMIIEH, CTUPOJI, OYTHIBUHUIOBBINA 3¢up,
Oyraauen-1,3.
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10.

11.

12.

13.

U3 cnenytomiero psijja MOHOMEPOB BbIOEpETE aKTUBHbIE: METUIIAKPHIIAT, BUHIIXJIOPU/I,
METaKpUJIOHUTPUI, U30IIPEH, BUHMIALIETAT, CTUPOJI, METUIIMETAKPUIIAT, AKpUJIOBast KUCIJIOTA.
[Touemy nedopManMOHHBIE KpHUBBIE «HAIpsDKeHHEe — nedopMaius» JUis dj1acTomMepa Mpu
YBEJIMUEHUH HANPSKEHUSI U [TOCIIE CHATHS Harpy3KH HE COBIAat0T?

s kakoro M3 JIByX IMOJIMMEPOB, HAaXOMSIIMUXCS B CTEKIIOOOPA3HOM COCTOSHUU, —LIEJUIIOIO3bI
win nonulyTaauena — OyneT CHiIbHee MPOSBIATHCA BBIHYXIEHHO-3IIacTHyecKas nedopmanus?
[Touemy?

Paccuuraiite coctaB 3arpy304Hoil cmecu (B Kr) MpU MOJYYEHUU JTUTHEBOIO CYCIIEH3MOHHOTO
TIOMMETHIIMETAKpHJIaTa B KyOOBOM peakTope obbemoM 1 M3, ecnm oH 3amomusercs Ha 2/3,
COOTHOLLIEHHUE MOHOMEp — Bojaa 1:3 mo obdbemy. MHunmatop — IUHUTPUI a30U30MaCISTHON
KUCIO0THI, TemnepaTtypa cunte3a 60°C. IIpouecc npoxoaut B TeueHue 10 4acoB W MpOTEKaET B
CTAlIMOHAPHOM peskuMe. MoreKyiispHas Macca oOpasoasiierocs nonumepa 1-10°. B kadecTse
nepegaTydka Iend  HMCHOJB3YIOT JojeipuiMepkanTtaH. llepenmadelt nemu 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, OOpbIB  HemM  MPOTEKaeT  IyTeM
TUCTIPONIOPIIMOHUPOBAHHUS.

[Ipu nmonmumepuzaumu 1 7 cruposa B Macce B MNPUCYTCTBUM JUHUTPHIIA a30M30MAacCIIIHON
kuciotel npu 60°C 3a 120 mur 10% wmoHoMepa mpeBpamaercs B nonumep. Kakoi
MOJIEKYJISIPHOII Macchl oOpa3yeTrcs TIpu 3TOM IMOJIMMEp, €clu Uu3BecTHO, uro 80%
MaKpOpaJAUKaIOB OOpBIBACTCS AMCIPONOPIHOHUPOBaHUEM. CKOJBKO MPOLIEHTOB HHUIIMATOPA
ObL10 BBeeHO B MOHOMep? Kak M3MEHMTCS HadajdbHas CKOPOCTb INPOLEcCa M MOJIEKYJspHas
Mmacca nonumepa npu 10% KoHBepcHH, eCliM B peaklMOHHYI0 cMech BBecTH 50% ot oObema
monomepa CCls? TImOTHOCTH CTHUPOJIAa M YETBIPEXXJIOPUCTOro yriepoaa paBubl 0.903 u 1.545

v/, cootsercreenno; f = 0.6, k. = 1.210° ¢, Cs = 9103, Cu = 0.610%, k,, /kS® = 0.026

1%5%/(momp-c)°2.
OGpa3zelr moJMCTUPOIIA COCTOUT U3 psiia Ppakiuid:

N Macca ¢paxuun, r MonexynspHas Macca ppakiuu M;-1073

pa

KIH

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

Boruncnure cpegHEUnCIIOBYI0, CPEAHEMACCOBYIO MOJIEKYJISIPHBIE MAaCChl U TapaMeTp

14.
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nonuaucnepcHocTy. [loctpoiite quddepeHnnanbHyo 1 HHTETPaIbHYIO (YUUCIOBYIO U
MacCOBYI0) KpUBbIE MOJIEKYJISIPHO-MACCOBOT'O paclpeieeHusI.

Kakve u3 mnpuBeneHHBIX WHHUIMATOPOB (KAaTalU3aTOPOB) MOXKHO HCIOJB30BaTh IS
TOJTMMEPH3AIH CTHPOJIA U TI0 KaKOMY MEXaHU3MY.

H3POq4 HEPOKCHUJT TPETUUHOTO OyTHIIA
JTUIHKIOTeKCUIIIIEPOKCUINKApOOHAT Al(CzHs)3 + TiCls

AIClz + C2HsOH nepcynbaT Kamus

peaktuB PeHTOHA NaNH2

HaTpuil + HadTaTUH HCI



15.

16.

17.

18.

19.

MetunmeTakpriiar MOJy4eH CYCIIEH3UMOHHOW mojimMepu3anueil. B kadecTBe aucnepCHOHHON
cpensl Brl BeiOepere: a) aueroH, 0) Boay, B) AMATWIOBBIA 3(up; B KauecTBE MHUIIMATOPA: a)
nepokcu 0eHsounsa, 0) nepcyabdar Kajaus, B) IMHUTPUI a30U30MACIITHOW KHUCIIOTHI, T') PEaKTUB
®enrtona. CBoii BEIOOP MOTUBUPOBATD.
OxapakTepu3yiTe X0 KPUBBIX COCTaBa COMOJMMEpPA HAa KaYECTBEHHOM YPOBHE ISl KaXKIIOM U3
IIEPEUUCIICHHBIX HUXXE CHUCTEM COMOHOMEDPOB: CTHUPOJ — BHHWIXJIOPHUJ, BHUHUJALETAT —
METWJIaKpuiaT, ajUlianeraT — MeTHWIMeTakpwiar, OyTtaaueH-1,3 —  akpuJIOHUTpUI,
MeTuiIMeTakpuiaar — N-BUHWINUPPOIUJIOH, CTUPOJI — METHJIMETaKpWIaT, METUIMETaKpHIaT —
MeTunakpuiat. OTBET NOSCHUTE.
Bospacranue o0mieil cCKopocTH paguKaibHOHN MOJIMMEPU3aluu B OJOKE MPH KOHBEPCHUSX BBIIIE
15% oOycnoBieHo:

a) yBEJIMYEHUEM CKOPOCTHU POCTa

0) yMEHbIIIEHHEM CKOPOCTH 00phIBa
B) YMCHBIIICHHEM CKOPOCTH WHUITUHUPOBAHUS

') BCeMH TpeMsl pakTopamMu
[Ipu yBenMYeHUN CKOPOCTH UHUITUUPOBAHUS B 2 pa3a CKOPOCTh PaIUKATHHON OJUMEPHU3AIIH
a) yBeIM4MBaeTCs B 2 pas3a

0) yMeHbIIaeTCs B NG pa3
B) yBeIU4MBaeTcs B 4 paza

I') yBEJIUYUBAETCS B V2 pas

1) yMEHbILIaeTcs B 2 pas3a

€) He U3MEHAETCS
[Tocne moymmepu3aruu 0.5 1 pacTBopa BUHWIXIOpUAA, coaepxamero 0.025 Moab/1 AHHATPUIIA
a30M30MAaclsIHOM  KHUCIIOTBI, B  peakuMoHHOW cmecu obOHapyxkeno 0.0025  monb/n
HempopearupoBaBlero nHunuaropa. CKOJIBKO MHUIMATOpa BOIWIO B COCTaB IOJIMMEpA, €CIU
cpeasss 3¢ GeKTUBHOCTh HHUIIMMPOBaHUs paBHa 0.67

7. Y4eOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00eceyeHue JUCIUIIMHBI

a) OCHOBHas JIUTEpaTypa:

1. CemuukoB IO./]. BricokomonekymnspHble coenuHeHHs. M.: H3paTenbckuil LEHTP
"Axkanemus", 2010. — 386 c.

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

3. BBICOKOMOJNICKYJIIpHBIC COCAMHECHHS : YYEOHWK W TPAKTUKYM JUIS aKaJeMHYECKOTO
OakanmaBpuata / M. C. ApxxakoB [u ap.] ; moa pen. A. b. 3e3una. [DnekTpoHHBIN pecypc].
— M. : UznarensctBo Opaiit, 2016. — 340 c. — (bakanaBp. AkameMudeckuii Kypc).
Pexxum noctyna: https://biblio-online.ru/book/D70F2822-28CC-446A-A5E4-F38CEE702A7E

0) IOTOJTHUTEIbHAS JTUTEPATYpa:

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

2. Kupees B.B. BricokomonekynspHbie coenqraenns B 2 4. YacTs 2 : y4eOHUK AJ1s

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

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

B) mporpamMmmHoe obecrniedenue u aTepHeT-pecypchl (B COOTBETCTBUU C COJIEPKAHUEM JTUCITUTLTHHBI)
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

') peKOMEeH IyeMasl TuTeparypa

1. Kupees B.B. Boicokomonexynsipasie coequnenus. M.: Beicur. mik., 1992. — 512 c.

2. 3unmsbepman E.H., HaBonokuna P.A. IlpumMeps! u 3a1a4n 10 XUMHH BBICOKOMOJIEKYIISIPHBIX
coequHenuii. M.: Beicmag mkona, 1984. 224 c.

3. IIpakTHKyM IO BBICOKOMOJNEKYISIpHBIM coemaunenusM / [lon pemakuumeit B.A. Kabanosa. M.:
Xumus, 1985. — 224 c.

4. Dunuknonenus noaumepos. T. 1, 2, 3. M.: Coerckas >nHIKI0Ne AN, 1977.

VYueOHO-MeToIuuecKast IUTeparypa Ui JaHHOW JUCIUILIMHBI UIMECTCSl B HAJIMYMH Ha caiTax
uznarensctB «kOpaiity (http://www.urait.ru/) u smexTpoHHBIX OuOIHOTEYHBIX cuctemax HHIY
(http://www.lib.unn.ru/ebs.html), noctyn k koTopbiM MpenocTaBieH cryaeHTaM. CalThl U31aTEIbCTB
COZIepKaT TPOU3BEACHUS KPYNMHEHIINX POCCHHUCKUX YYEHBIX, PYKOBOAMTEICH TOCYNapCTBEHHBIX
OpraHoB, TpernojaBaTesicii BeAyIInX BY30B CTPaHbI, BHICOKOKBATHM(HUIUPOBAHHBIX CIICIIHAINCTOB B
pa3nuuHbIX chepax OuzHeca. DPoHABI OMONMOTEK CHOPMUPOBAHBI C YYETOM BCEX HM3MEHEHUH
o0pa3oBaTeNbHbIX CTAaHAAPTOB M BKIIOYAeT Y4YeOHHMKH, YyuyeOHble ™ocoOus, MOHOrpaduu,
aBTOpedeparbl, AUCCEPTALMH, OSHIMKIONEANN, CIOBapH M CHPABOYHUKH, 3aKOHOAATEIHHO-
HOPMAaTHBHBIC JOKYMEHTBHI, CIICIUAJbHBIC MEPUOIUYCCKUE H3/JAaHUS M W3JIAHHS, BBITYCKACMbIC
U3/1aTeIbCTBAMH BY30B.

8. MarepuajibHO-TeXHHYeCKOe o0ecneyeHne TUCIUMNIUHbI

[TomerieHHs: MPEACTABIAIOT cO00# yueOHbIe ayAUTOpUH (JEKIHOHHBIE ¢ BMecTHMOCThIO 200
YeIlOBeK M CEeMHUHapckue ¢ BMecTUMOcThio 20 dYenoBeKk) ajsl TpOBeNeHHs] Y4eOHBIX 3aHSITHH,
IpeayCMOTPEHHBIX Mporpammoil. Jlekunonnsie ayauropuu (308 xopm. 5, 328 xopn. 2) OCHAIIEHBI
000py/ZIOBaHHEM M TEXHUYECKUMHU CpeACTBAaMH OOYYEHHS: MEpPEHOCHBIM MYJIbTUMEAUINHBIM
IPOEKTOPOM, HOYTOYKOM U BBIXOZOM B ceThb MHTepHeT, Nockoil u mMenoM (Juist pa3dopa 4acTHBIX
BOIPOCOB U JIETAJIU3ALMN TEOPETUUECKUX ACHEKTOB TUCIUIUIMHBI, @ TAK)KE PELICHUS MPAKTUYECKUX
3agad). MarepuaiabHO-TEXHMUYECKOe obOecreueHue J1abopaTopHOro MpakTUKyma - Jaboparopus,
OCHalleHHasi 000pyZOBaHUEM: BBITSKHBIE IIKa(bl; pa3pblBHAs MaIIMHA, PUOOP Ui ONpeNeTIeHUs
TEMIeparypbl  CTeKJIOBaHMA  (KOHcHcToMeTp  lemmuepa),  ycTaHOBKAa  JUIsl  U3y4YeHHS
TEPMOOKHUCIUTEIbHON JECTPYKIIUU TOTMMEPOB, BUCKO3UMETPHI, (POTOAIEKTPOKOIOPUMETP, IITATHUBHI
C JarnKaMH M KOJIbLIAMH; XMMHYecKas Mocyja oOLIero M CHenuaIbHOro Ha3HA4YeHUs; TEPMOCTATHI,
CYyIIWIbHBINA IKad; BaKyyMHBI HAacoC; BOJOCTPYHHBIE HACOCHI, IUCTHILISATOP; TEXHUYECKHE H
AQHAJTUTMYECKUE BEChl; PTYTHbIE TEPMOMETpPbI; HA0Op XMMHUYECKHX PEaKTHBOB. AYIUTOpUS IS
NpoBeIeHUsT ceMHHapckux 3aHsaTHi (131 kopr. 5) Taxke ocHaIeHa HeOOXOIMMBIM 000PYIOBaHUEM:
CTAallMOHAPHBIM MYJIBTHUMEAUUHBIM ITPOEKTOPOM, HOYTOYKOM € BBIXOJIOM B ceTh VIHTepHET, OCKOH U
MEJIOM.

HaumeHnoBanmue OcCHalIEeHHOCTD CIIeHUATBHBIX IlepeyeHb THLEH3HOHHOIO IPOTPAMMHOIO
crenUuaNbHbIX* NOMellleHUI U NOMeleHUi Ist olecneyeHus.
TOMeIeHUi 1 CAMOCTOSITeIbHOM PaldoThI PeKkBH3NTHI NOATBEPRAAOIIET0 JOKYMEHTA
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CaMOCTOSATeIbHOM
padoThl
VYuebnass aynutopus 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); TEXHUICCKHE
CpeACTBa: MPOSKLUUOHHBIN SKpaH
ScreenMedia Goldview HaCTEHHBIH,
MEPEHOCHON MYJIbTUMEIUUHBII
poeKTop, HoyTOYK Lenovo G770

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

JIUIEH3UA Ne60411808, naTa BbLIA4YU
24.05.2012 1.

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

KommekT criennanu3npoBaHHOM
Me0eI, 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;
ceppepHas JmieH3uss MS SQL Server
JInniensus Ne 65097676, nara BeIaun
23.04.2015 .

YyeOHast ayauTopust Jyis
NIPOBEICHUS 3aHATUI
JIEKIIHOHHOT'O THITA

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

KomMmmuiexT crienmann3upoBaHHOM
Me0eIIr; TEXHUIECKHE CPEICTRA:
MIEPEHOCHOU MPOEKIIMOHHBIN 3KpaH
DRAPER DIPLOMAT 60x60 MW
BlackCase, mynbTrMennitHbIi
mpoektop BenQ MP-512 DLP,
HOyTOYK 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
MIPOBEACHHUS 3aHATHI
JIEKIIMOHHOTO THIIA

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

KomMmmuiexT crienmann3npoBaHHOM
MeOemH; TeXHUUECKHE CPEeACTRa:
IIEPEHOCHON ITPOEKIMOHHBII 3KpaH
DRAPER DIPLOMAT 60x60 MW
BlackCase, mynbTrMeinitHbIi
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.

[Tomemenust 11 CaMOCTOSITENBHOM paboOThl OOYyYaIOUIUXCS OCHALIEHBbl KOMIIBIOTEPHOM
TEXHUKOH € BO3MOXKHOCTBIO MOJKIIOUEeHUs K ceTd "HHTepHer" M obOecnedeHbl JOCTYIIOM B
AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpeay (205 xopr. 1).

[Tporpamma cocrtaBieHa B cooTBercTBUM ¢ TpeboBanusimu PI'OC BIIO ¢  yuerom
pexomenanuii u [IpOOII BIIO no vanpasnennto noarotoBku 04.03.01 «Xumus».

ABTOpBI:

A.X.H.

J.X.H., Ipoc.

Penenzenr:

1.X.H., Ipod.

C. 1. 3aiiuieB
JI.LA. CmupHOBa

C.B. 3enennosn

3aBenyroumii kadeapoit

I.X.H.

C.J1. 3aiiues
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