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1. Mecto nucuuminnbl B crpykrype OITIOII

Hucuummza 51.0.03.04 BeicokoMoieKynsapHbIe COeIMHEHHSI OTHOCUTCS K 00513aTeIbHON YacTH
00pa3oBaTeNbHON IPOTPAMMBI.

2. Ilnanupyembie pe3yabTaTbl O0y4YeHHUS 1O JAUCIHUIJIMHE, COOTHECEHHbIe C IJIAHMPYEMbIMH
pe3yJbTaTaMM OCBOEHHMsI 00pa30BaTeJbHONH MNPOrpaMMmbl (KOMIETEHUUSIMM W WHAMKATOPAMU
JIOCTHKEHUS KOMITEeTEHIHA)

DopmupyemMbie Ilnanupyemble pe3yabTaTbl 00y4yeHusi no gucunuinie | HauMeHoBaHue OLIEHOYHOI0 CpeICTBA
KOMIIeTCHIIUH (Moay/il0), B  COOTBETCTBMM C  HHIMKATOPOM
(xom, conepikaHHE | JOCTHKEHHsI KOMIETEHIHH
KOMIIETEHIHH) HNuaukarop nocruskenusi | PesyabraTsl 00ydeHus dast Tekywero | Jdas
KOMIIETEHM U 10 JUCHUIIMHE KOHTPOJISA NPOMEKYTOYHOMI
(xom, CoZIepIKaHue ycneBaeMocTH arrecranuu
HMHJMKATOPa)
OIIK-1: Cnocoben OIIK-1-1: Cucmemamusupyem |OIIK-1-1: Konnoxsuym
ananusupoeams u u ananusupyem pezynomamul  |Bradems ocnosamu Koumponvnas Drczamen:
UHMEPRPEMUPOBAM® |y yyeckux IKCHEPUMEHINOE, | HOMEHKIAMYPbl U paboma K
esymsmami } . OHMPONbHBIE
P Habr00eHuUll, usmepenull, a Kaaccugpurayuu noaumepos; Onpoc
XUMUYECKUX 60npOChL
makaice pe3yibmanivl Memoodamu OYeHKu 2ubKocmu
9KCHEPUMEHINO8,

HabmoOeHull U

pacuemos ceoticme eewecme u

MAKpOMONEKYIl;, Memooamu

uzvepenuii Mamepuanos OYeHKU U pacuema
OIIK-1-2: [Ipeonacaem MEPMOOUHAMUYECKUX
uHmMepnpemayuo napamempos pacmeopos

Pe3yIbmamos co6CmeeHHbIX
IKCNEPUMEHINOB U PACHEMHO-
meopemuueckux pabom c¢
UCNONbL306AHUEM
meopemuyecKux 0CHO8
MPAOUYUOHHBIX U HOBbIX
Pazoenos xumuu

OIIK-1-3: @opmynupyem
3aKTI04eHUs. U 8bI6OObL NO
PE3VIbMAMam aHaiu3a
JIUMEPAMypHbIX OAHHBIX,
CcOOCMBEHHbBIX
IKCNEPUMEHMANLHBIX U
PACUEemHO-Meopemuieckux
Pabom Xumuyeckoul

HanpaejleHHocmu

NOAUMEPO8; MEMOOAMU OYECHKU
KUHEeMUYecKux u
MEPMOOUHAMUYECKUX
napamempos NOIUMEPUIAYUU,
Memooamu OyeHKU (hazoewix u
Qusuneckux cocmosnuil

noaumepoe

Ymems uoenmugpuyuposame
NOUMEPBL NO XUMUYECKOU
¢opmyne u npocmparcmeenHou
¢opme; npogooums ananusz
Xapaxmepa 83aumo0elcmeus.
NOUMED-PACMBOPUNIEND,
onpeodenams mun
NOIUMEPU3AYUU U NPOBOOUMb
NOIUMEPUZAYUIO 8 PATULHBIX
VCAOBUAX, YCMAHABIUBAMY
63AUMOCE53b KUHEMUYECKUX
napamempos ¢ MOAEKyIAPHOU
maccoti 06paszyiowuxcs
NOIUMEPO8, OYEeHUBAMb
MexanuyecKue ceolicmed

noaumepa

3namo 3a0auu u 06vexmol

uccneoo8anus HAyKu o




nonumepax, ee
MEANCOUCYUNTUHAPHBIX CEAZAX;
OCHOBbL HAYKU O NOJUMEPAX U
obnacmu ee NPAKMuU4ecKo2o
UCNONb306AHUS, UMEMD
cospemeHHble NPeOCMABLEeHUsL O
NOAUMEPHOM COCIOAHUU KAK
0c000il hopme cywecmeosanus
6eulecms, 8 OCHOGHbIX
u3UYeCKUX U XUMUYECKUX
NPOSIBNEHUSIX, KAUECMBEHHO
OMIUYHBIX OM
HUBKOMOLEKYIAPHBIX BeUieCnE;
NPUHYUNGL KIAcCupurayuu u
OCHOGHblE 0CcODeHHOCMU
CBOLCME NOIUMEPOS,
0COOEHHOCIU MOLEKYIAPHO2O
CMpoeHUst NOAUMepPOS,
MexXaHuzmMol U3LUOAHUs.
NONUMEPHBIX MONEKY U
KOUYecmeenHvle Kpumepuu
oyenKu cubkocmu
MAKPOMONEKYIl;, OCHOBHbLE
npoyeccovl NOTUMEPUIAYUU U
NOMUKOHOEHCayuu,; peakyuu,
npomexaiowue 8 NOIUMepax,
npupooy me3omoppHozo
cmpoenust u 0cobeHHocmu
KPUCTALIUYECKO20 COCTNOSIHUSL

noaumepos

OIIK-1-2:

Bnaoemw coepemennvimu
npuemamu CUHmMe3a NoIUMepos
U Memooamu u3y4eHus ux

ceoticma

Ymems peanuzosvisams
CO8peMeHHbLIL NOOX00 K CUHMESY

noaumepoes

3name memooonocuro cozoanus
HOBbIX NOTUMEPHBIX
MAmMepuanos Ha 0CHo8e
63aUMOCEA3U COCMAB —

CMpPYKMypa — c80OUCME0»

OIlK-1-3:

Bnaoems nasvikamu coopa,
obpabomku, anamza u
cucmemamuzayuu UHGoOpMayuu
no meme uccied08aHust;

HAeblKamu 6bl60pa Memooos u




cpedcme peuwenus 3a0ay

uccneoo8anus

Ymemo kpumuuecku oyenusamo
JH06YI0 HOCMYNAOWYIO
uH@oOpMayuio, 8He 3a6UCUMOCMU
Om UCMOYHUKA, u30e2ams
A6MOMAMUYECKO20 NPUMEHEHUS
cmanoapmmuuix opmyn u

npuemoe npu pewenuu 3a0ay

3uams ocHoéHble Memoobl

HAYYHO-UCCAEO08AMENbCKOU

deamenvHoCcmU
OIIK-2: Cnocoben OIIK-2-1: Pabomaem c OIIK-2-1: Konmpoavnas
nposooums ¢ Xumuyeckumu gewjecmeamu ¢ |Bradems nasvixamu pabomol 6 paboma Drzamen:
codnodenuem HopM | cogodenem HOpM MEXHUKY | 1aBOPAMOPHBIX YCAOGUAX C Ilpaxmuueckoe
Koumponvhole

MexHuKu

besonacnocmu MOHOMepamu U UHUYuamopamy | 3a0anue
besonacrhocmu 6onpocel

. OIIK-2-2: IIpogooum cunmes

Xumudecku

sewecms u Mamepuailos Ymems pabomams ¢
9KCnepumenm,

BKIIOUAS CUHIME3,
aHau3, uzydenue
cmpykmypol u
CBOLICME 8ewecms u
Mamepuanos,
uccnedosanue
npoyeccos ¢ ux
yuacmuem

PAasHoll npUpoosl ¢
UCNONb308AHUECM UMEIOUUXCS
Memooux

OIIK-2-3: IIposooum
cmandapmuvlie onepayuu st
onpeoenenus XuMuueckozo u
@aszosoeo cocmasa eewecms u
Mamepuanog Ha ux 0CHoge
OIIK-2-4: Ilposooum
UCCIe008AHUSL CBOUCME
6eujecms u Mamepuaios ¢
UCNONb308AHUEM CEPUIIHO20

HAYYHO20 000PYO0BAHUSL

XUMUYECKOU NoCyoot

3name HOpMbI MeXHUKU
6ezonacnocmu npu pabome ¢

MOHOMeEpamu u uHuyuamopamu

OIIK-2-2:
Braoemw nasvikamu cunmesa
NOUMEPOS MEMOOAMU YENHOU U

cmynem{amoﬁ nojaumepusayuu

Ymemo nposooums cunmes
HOUMEPOS MEMOOAMU
nonuMepuzayuu u
NOUKOHOEHCAYUU ¢
cobniodenuem HeoOXOOUMbIX Mep
6e3onacHocmu, 8 mom yucie ¢
MOKCUUHBIMU U

noasfcapoonacHobimu eewecmeamu

Buamo HOpMbl MexXHuKu
bezonacnocmu npu cunmese

noaumepoe

OIIK-2-3:
Braoemv memooamu
BUCKOZUMEMPUU, MEPMULECKO20

ananusa

Ymems nposooums ananus
NOAUMEPO8 U CONOIUMEPOE C

UCNOJIb306AHUEM XUMUHYECKUX U




usuueckux memooos

uccneoo8anus

3uamos meopemu4ecKkue OCHO6bl
aHAIUu3a noaumMepos u
CONOIUMEPOB C UCNOb308AHUEM
XUMUHECKUX U (jm3ultea<ux

Memo008 UCCIed08aHUs

OIIK-2-4:

Braoemv memodamu uzyuenus
MEXAHUYECKUX U
MEPMOMEXAHUUECKUX CEOUCME

noaumepoe

Ymemv pabomams na
Pa3puIGHOL Mauiune,

KOHcucmomempe Fennepa

3name meopemuueckue ocHogbl
Memoo08 UCCIed08anUs.

CB0OIICTE 8ewecmns NOIUMEPHOU

npupoosl
OIIK-6: Cnocoben OIIK-6-1: Ilpeocmagnsiem OIIK-6-1: Ipaxmuuyeckoe
npedcmaenamo pe3yabmamsl pabomel 8 sude | Brademv nagvikamu 3a0anue Dsamen:
PeyIbmMamyl c60€U | omyema no cmandapmmou ocywecmenenus kommynukayuu | Pegpepam Konmponsiie
pabomol 8 ycmHOU U . . P
N @opme na pycckom A3viKe 6 YCMHOU U NUCbMEHHOU hopme
nucbMenHol gopme 6 60NpOCHL

coomeemcmau ¢
HOpMAMU U
npasuiami,
NPUHAMBLMU 8
npogeccuonanbHom
coobugecmee

OIIK-6-2: Ilpeocmasnsem
UHPOPMAYUIO XUMUYECKO20
COOEPIHCANUSL C YUemoM
mpebosanuil

bubnuoepapuueckoil

KYIbmypul

07151 peweHuUst WUPOKO20 Kpyaa
3a0ay 6 npopeccuoHanbHO-

opueHmuposantoll cghepe

Ymemw nocuuecku eepro,
ap2yMeHmupo6aHo u ACHO
cmpoums YCmHyo u
NUCLMEHHYIO pedb 05l peuleHus
WUpoKo2o Kpyea 3a0au 8
npogheccuonanvHo-

OpuUeHmuposantoll cgepe

3uame nopmel, npasuia u
Cnocobwl ocyujecmenenis
KOMMYHUKAYUU 8 YCHIHOU U
nucbMenHot popme 015
pelenus WupoKozo Kpyaa 3a0ay
6 npogeccuonanbHo-

opueHmuposannoll cghepe

OIIK-6-2:

Bﬂademb HAaevblKaAmMu
uHmepnpemayuy OaHHbIX,
NOJIY4EeHHbIX 6 xobe 6blNOJIHEeHUA

1abopamopHuix pabom no




CUHmMesy U U3y4eHuro ceolicme

noaumepoe

Ymemo ocywecmensmo coop,
AHATU3, CUCMEMAMU3AYUIO U
OYEHKY Pe3yIbmanos ¢ y4emom
mpebosaruil
bubUOSPaAPUUECKOU KYTbMYPbl

Buams ocrhoéubie cnocobwvl
aHAU3A, OYeHKU U
cucmemamuayuu
JIUMepamypHoiX OAHHbIX,
HE0OX00UMbIX 0I5l peuleHus

npogeccuoranbHbIX 3a0ay

3. CTpykTypa U coaepkaHue TUCUUILTUHBI

3.1 TpyaoeMKOCTb JUCHUIIMHBI

o4Hasi OYHO-3204HAsI
O01ast TPYI0€MKOCTb, 3.€. 6 6
YacoB 1o yueOHOMY IJIAHY 216 216
B TOM UHCIIE
ayJAUTOPHbIE 3aHATHSA (KOHTAKTHAs padora):
- 3aHATHS JeKIHOHHOI0 THIIA 32 32
- 3aHATHS CEMHHAPCKOro THNa (MpaKkTHYeckue 3aHdATHsA / 1adopatopubl{ 80 48
pa6oTsbl)
- KCP 2 2
caMoOCTOsITeIbHAsI padoTa 66 98
[pome:xkyToUHasI aTTeCTAIINSA 36 36
IK3aMeH IK3aMeH

3.2. Conepxanue TUCIHUILIIUHBI

(cmpykmypuposanHoe no memam (pazoenam) ¢ yKazanuem omeeoeHH020 Ha HUX KOIU4ecmed

AKAO0eMUYeCKUX Yacos8 U 6UObl YUEOHbIX 3AHAMULL)

Haumenoanue u KpaTKO€ COACPIKAaHUC pa3ZIC]IOB U TEM
JAUCIHUITIITHHBI

Beenenue. O0ue cBeICHNS O BBICOKOMOJICKYJISIPHBIX
COEIMHEHUAX

Bcero (uachr)

B TOM YHCJIC

KonrakTHas pabora (pabota BO B3auMOJICHCTBUN
C TPEToIaBaTeNeM), 4achl U3 HUX

3ausaTus
JIEKIIMOHHOIO
THIA
0 0 0 0
O T B
o 0 0 0
16 22 2 2

3anaTus
CEMHHAPCKOT0
THIA
(mpaxTH4eckue
3aHsTHA/Tabopat
OpHBIE PaboTHI),

qachl
T

o0
oW o

N
N

Bcero

o0

oW O

»

CamocTosiTensHast
pabora
o0ydaromierocs,
4achl

oo
oZw o

10




CHHTE3 OIMMEPOB METO/IAMH IIEITHOM U CTYIICHYATOM

HOTHMepU3AIIN 56 44 14 14 28 14 42 28 14 16
XuMuyeckne CBOMCTBA M XMMUUECKHE IIPEBPAIICHHUS [TOJHMEPOB 24 30 2 2 12 12 14 14 10 16
Dusrka MaKpOMOJIEKYJI, IPUPOAA YIPYTOCTH IOITHMEPOB,

BSI3KOYTIPYTOCTh MOJIMMEPHBIX CHCTEM 16 22 6 6 0 0 6 6 10 16
PacTBOpBI OIMMEPOB 30 28 4 4 16 8 20 12 10 16
ITomumepHbIe Teaa 36 32 4 4 20 10 24 14 12 18
ATtrecranys 36 36

KCP 2 2 2 2

Wroro 216 216 32 | 32 | 80 | 48 | 114 82 66 98

4. YueOHO-MeTOAUYECKOE O0ecleueHre CAMOCTOSATEIbHOI PadoThI 00y4al0IMXCH

Jliis obGecriedeHns: caMOCTOATENIbHONW PaboThl 00yUYarOIINUXCsl HCIOb3YIOTCA:

- ANEKTPOHHBIN Kypc "-" (-).

- OTKPBITHIH OHJalH-Kypc MOOC "-" (-).

Wusle yuebHO-MeTonndeckne matepuansl: 1. 3ambiistea O.17., 3aiiues C.J., Canomaruna E.B.
W3yueHne CKOpOCTH pagrKaIbHOW MOTMMEPH3AIMH B Macce. Y 4e0HO-METOMIecKoe mocooue.
Hwuxnnit Hosropon: Huxxeroponackuii rocynusepeurer, 2016. - 20 c.

2. Mouanosa A.E., 3aiiues C.J1., CmupHoBa JI.A. Boripocsl u 3a1auu o Kypcy
"BbIcCOKOMOJIEKYIISIpHBIE coeinHeHus Y yeOHo-MeToanyeckoe nocooue. Hwkuuit Hosropon:
Hwuxeropoackuii rocynusepcurer, 2019. - 28 c.

3. Konbimosa H.A., 3aiiues C./l. lectpykius nonumMepoB: Y4eOHO-MEeTOANUECKOE ocodue.
Hwuxnnit Hoeropon: Huxxeroponackuii rocynusepcurer, 2013. - 24 c.

4, N3oanekrpuyeckas Touka noauamdonuta / Cocr. 3ampiinisera O.I. [Ipaktukym. —
H.Hosropoa: Huxeropoackuii rocynusepcutet, 2011. — 20 c.

5. Cwmupnosa JI.A., Mouanosa A.E. Mexanuueckue cBOMCTBA MOJIMMEPOB: Y4eOHO-
MeTtonudeckoe mocodoue. Huxuuit HoBropoa: Huwkeropoackuii rocynusepeuret, 2010. - 21 c.

6. OmnpeneneHne MOJIEKYISIPHO-MACCOBBIX XapaKTEPUCTUK MOJIMMEPOB METO/I0M BUCKO3UMETPUH /
Cocrasutenu JI.A. CmupHoBa, A.E. Mouanosa - H.Hosropoa: M3znarensctBo Hukeropoackoro
rocyHusepcurera, 2011. — 25 c.

7. [Tenonmommyperansl / CoctaButenu C.A. Ps6oB, A.H, Macnos - H.Hosropoa: U3narensctBo
Hwxeropoackoro rocynusepcuteta, 2005. — 15 c.

8. Cwmupnosa JI.A., Mouanosa A.E. [Tonyuenue Hanonuenusix [1BX-kommo3uiuit mo
IJIaCTU30JbHON TEXHONOTUU. YueOHo-MeToanueckoe nocooue. Huxuuit Hosropon: Huxeropoackuit
rocynusepcutet, 2015. — 19 c.

9. Tepmomexanuueckue coricTBa aMopHbIX nonumepo: CocraBurenu: CmupHoBa JLA.,
Canomaruna E.B.: YuebHo-meToauueckoe nocooue. Huxuuit Hosropoa: Huxeropoackuit
rocyHusepcutet, 2018. —18 c.

5. @OoHA OLEHOYHBIX CPeICTB /JIsl TeKYyllero KOHTPOJIsI yCIeBaeMOCTH H NPOMEeKYTOYHOM
aTTeCTAUHU MO AUCHHUILINHE (MOTYJIIO)

5.1 TunoBble 3a1aHNsA, He00X0AMMBIe /IJIl OLIEHKH Pe3yJIbTaTOB 00y4eHHs PH NPOBeIeHNHU
TEKYIIEero KOHTPOJIA YCIIEeBAeMOCTH € YKA3aHHEM KPUTEepPUEB UX OLCHUBAHUSA:

5.1.1 Tunossle 3agaHus (OLEHOYHOE cpeAcTBO - Ko/IOKBHYM) /ISl OEHKH ¢()OPMHUPOBAHHOCTH
kommnerenuuu OITK-1



1. Ilpu nonumepu3anu METUIMETAKpUIIaTa POLECC UAET cTaloHapHo 10 30% KoHBepcuu u
oOpa3zyeTcst moJIMMep ¢ MOJIEKYJIsIpHOM Maccoit 1-105, 3aTeM cKopocTh mporiecca BO3pociia u
MOJIEKYJIsIpHasl Macca nonumepa cocrasuia 1-106. ITo okoHuanuu nponecca octanoch 2%
MOHOMepa — HU3KOMOJIEKYJIIPHOTO cOoelMHeHMsl. PaccunTars cpeiHeuHcIoBYO U
CPEAHEMACCOBYIO MOJICKYJIIPHBIE MAacChl 00pa3yIOUIerocs NOJMMEPa U €ro MOJIUAUCIIEPCHOCTb.
[IpuHATE, YTO Ha KAXKAOH cTaAuU Ipolecca 00pa3yeTcss MOHOIUCIIEPCHBIN MPOIYKT?

2. JloxaxuTe, YTO OTHOLIEHUE SBIISETCSI MEPOU MOJIMUCIIEPCHOCTH MTOJIMMEpA.

3. Brluncnaute napameTp MOJIMIUCIEPCHOCTH CMECH PABHBIX 0 Macce ppakLuil OJTUMEPOB C
MosteKyJsspHbIMU Maccamu 1-103 u 1-105.

4. Tlouemy romomnoJiMMepHu3anusl akTHBHOIO MOHOMepa cTupoiia B 16-20 pa3 MeHblIE CKOPOCTU
rOMOIIOJIMMEPU3aLUM HEAKTUBHOI'O MOHOMEpA BUHMIIALETaTa IPU OJMHAKOBBIX YCIOBHSIX
(uHUIIMATOpP, TeMIiepaTypa)?

5. Uemy paBHa cpeIHEUUCIIOBask MOJIEKYJISIpHAs Macca IOJIMCTUPOJIA, TOJIyYEHHOTO B
npucyrcTBud 0.01 MOINIB/1 H-OyTHIIIIMTHSA, €CTIH PEaKIMI0 OCTAaHOBHIN Ha KoHBepcuu 70%.
[TnoTHOCTH cTHpOA paBHa 0.9 /™M1

6. Kakue 13 npuBeeHHBIX HUXKE MTOJIUMEPOB JIENIOJIUMEPU3YIOTCS IIPU TEPMUUYECKOMN ECTPYKLUU:
MOJUMETUIMETAaKPUIIAT, OJIUITUIEH, TOJMBUHIIXOPU]I, MOJUMETUIAKPUIIAT, I10JIU-0L-
metuicTupoa? Hanmumure GopMyny 3BeHa KaXI0TO U3 HUX.

7. B uem 3akmouaercs yHuBepcanbHOCTh ypaBHeHUs Diopu-Dokca?

8. U3 pacmiaBa noaumepa MoJiydaroT LUIAHT, TPOJABIMBasl MOJMMED Yepe3 HacalKy IKCTpyepa.
YTo npoucxoauT ¢ pa3MepamMy LJIaHra MOocie BbIXxoa U3 akecTpyaepa? OTBET MOsICHUTE.

9. ITouemy amopdHBIE TOTUMEPHI B IPOTUBOIIOJIOKHOCTH HU3KOMOJICKYIJISIPHBIM COSTMHEHHSIM

CIIOCOOHBI CAMOTIPOU3BOJIBLHO PACTBOPATHCA Aaxe mpu AH > 07?

10.Hanumute OCHOBHBIE peaklu, KOTOPbIE OTBETCTBEHHBI 32 TO, YTO 3(PPEKTUBHOCTD
MHUIMAPOBAHUS MEHbIIE | TPpH MOIMMEPH3aIMK CTUPOJIA B IPUCYTCTBUU IIEPOKCUIA
OeHzowua.

11.Kakue u3 npuBEICHHBIX HIKE BEIIECTB MOYKHO HCIIOJIB30BaTh B KAUECTBE PETYIISTOPOB
MOJICKYJISIPHOM Macchl PU paJAuKaIbHON MOIMMEpU3allui BUHUJIALleTaTa: nepcyabpar
aMMOHHS, alleTOH, YEThIPEXOPOMHUCTBIN YIiaepoa, TUAPOXUHOH, 2,6-1umpem.OyTui-4-
MeTHII(EHOI, U30NPONUIOBBINA CIIUPT, HUKIOI€KCaH, eLHIMEpKaIITaH.

12.KaxoBa cpenssst 3¢ GeKTHBHOCTh HHUITUHUPOBAHNUS TUHUTPUIIOM a30M30MAaCIISTHON KUCIIOTHI,
€CIIU MpH nosimMepu3anuu B mpucyrcTBuu 0.01 MOJIb 3TOro MHUIMATOPA MOIYYEH MOIUMED,
cojiepkamuii Ha KoHIax MakpoMosiekys 0.012 MoJib OCKOIKOB ATOTO HHUITMATOPA, & CTETICHb
MpeBpalieHuss nHUImaropa coctasisier 80%?

13.HanumumTe peakiuu nepenadu nenu mpu nonmmepusamuu crupoia Ha CCl4, CBr4,
xJ1I0poopM, H-OyTUIIMEpKAIITaH, H-MPOMUIOBBIN CIIUPT, U30MPONMIOBBIN CIUPT, OEH301,
ATHIIOEH30J1. PacnionoxuTe pacTBOPUTENH B MOPSJIKE YBEIUUEHUS UX PEAKIIMOHHOMN
CMOCOOHOCTH B peakuu nepenayu nenu. OTBeT MOsCHUTE.

14.00cynuTe BIMsIHUE aKTUBHOCTH MOHOMEPA U paJuKaja Ha Ha0Jl01aeMyl0 aKTUBHOCTD
peakiuii pagukaia c MOHOMEpoM. B kakom mopsiike MOXKHO pacrooKUTh CIEAYIOIINe
MOHOMEpPHI Ha OCHOBAaHWH WX aKTUBHOCTHU: CTUPOJI, BUHIJIAIIETAT, METHIIMETaKpHUIIAT,
akpusoHuUTpuiI? B KakoM nopske U3MEeHseTCsl aKTUBHOCTD PaJIKajioB, 00pa3yromuxcs u3
COOTBETCTBYIOIIUX MOHOMEPOB?

15.Kakre MOHOMepHI U3 IEPEUNCIIEHHBIX OTHOCITCS K HEAKTUBHBIM: aKpUJIOHUTPHII,
METHIIMETaKpUIIAT, BHHWIIAIIETAT, METAaKPHIIAMHUI, TIPOTIAJICH, CTUPOJ, OYTHIBUHIIIOBBIH 3¢up,
Oyraauen-1,3.

16.113 crenyromero psiia MOHOMEPOB BbIOEpETe aKTUBHBIE: METUIIAKPUIIAT, BUHUIIXJIOPU,
METAaKpUJIOHUTPHUII, U30IIPEH, BAHUIIAIIETAT, CTUPOJI, METHIIMETAKpUIIAT, aKpUJIOBasi KUCIIOTA.

17.Tlouemy nedopMalMOHHbIE KPUBbIE «HANPsKEHUE — nedopManus» Uil 3JacToMepa npu
YBEITUYEHUH HAMPSDKEHUS U TI0CIIE CHATHS Harpy3KHu HE COBIAIAIOT?

18./1151 KaKoro M3 ABYX MOJIMMEPOB, HAXOIAUINXCS B CTEKI000Pa3HOM COCTOSIHUU, —II€JITFOJI03b]

WU TIONIMOyTaineHa — OyJeT CHIIbHEE MPOSBISATHCS BBIHYKICHHO-JIaCTHYECKas Aedhopmarius?



[Touemy?

Kpurepun onenuBanus (oneHo4Hoe cpeactso - KonnokBuym)

Onenka

IIPEBOCXOJIHO

OTJIIMYHO

OYeHb XOPOLIO

XOPpOLIO

YIIOBJIETBOPUTEILHO

HCYHOOBJICTBOPUTCIIbH
0

I1JI0XO0

Kpurepun oueHuBanus

YpoBeHb 3HaHUI B 00bEME, MPEBBIMIAIOINIEM TPOTPaMMYy MTOATOTOBKH.
IIponeMoHCTpUpPOBaHbI BCE OCHOBHBIE YMEHHUS. PelieHbl Bce OCHOBHBIE
3a1aud. BeInmomHeHbI Bee 3a7jaHus, B IIOJIHOM 00beMe 0e3 HeJJ0UETOB.
IIpogeMoHCTpUPOBAaH TBOPUECKUI MOJAXO] K PELIEHUIO HECTAHIAPTHBIX
3a/1a4.

Bricokuii ypoBeHb BlIafIcHUsI MaTepHaIoOM. Y pOBEHb 3HAHHI B 00bEME,
COOTBETCTBYIOLIEM IIPOrPAMME MOATOTOBKU. 1IpaBUIbHO BBIIIOIHEHBI BCE
3ananus. [IpogeMoHCTpUpOBaHbI BCE OCHOBHBIE YMEHUS, PEILIEHBI BCE
OCHOBHBIE 33/1a4U C OTJEJIbHBIMU HECYILIECTBECHHBIM HEJOYETAMH.
[TposiBiEeHBI OTIMYHBIE CTIOCOOHOCTH MIPUMEHSAThH 3HAHUS M YMEHHUS K
BBIIIOJIHCHUIO KOHKPETHBIX 3a4a4. [Ipo1eMOHCTpUpPOBAaHbI HABBIKH IIPU
peLIeHNH HECTaHAAPTHHIX 3a7a4 0e3 OMMOOK 1 HEeJ0UETOB.

YpoBeHb 3HaHUN B 00bEME, COOTBETCTBYIOLIEM IIPOrpaMMe MOATOTOBKH.
Jlomny1ieHo HECKOJIbKO HECYIIECTBEHHbIX OmKO0K. [IpoieMoHcTprpoBaHsl
BCE OCHOBHBIE YMEHMSI, PEIIEHbBI BCE OCHOBHBIE 3ajjaui. BhINoIHEHbI BCe
3a/laHus, B IOJTHOM 00beMe, HO HEKOTOPbIE C HEJOUETaMH.
[TporeMoHCTpHUPOBaHBI Oa30BbIe HABBIKH ITPH PEIICHUH CTAHIAPTHBIX 33124
6e3 ommOOK U HEJJOYETOB.

YpoBeHb 3HaHUN B 00bEME, COOTBETCTBYIOLIEM NIPOrpaMMe MOATOTOBKH.
[TpaBriibHO BBINIOJIHEHA OO0JIbINAS YACTh 3a/IJaHUH, TOMYIIEHO HECKOJIBKO
HerpyObIx omnOok. [IpogeMoHCTpHpOBaHbl BCE OCHOBHBIE YMEHHUS, PEIIECHbI
BCE OCHOBHBIE 33J1a4M ¢ HErpyObIMU omMOKaMu. BbIOTHEHBI BCe 3ajaHus B
IOJIHOM 00beMe, HO HEKOTOphbIE ¢ HeoueTtaMu. [IpogeMoHCTprpoBaHbl
0a30BbIEC HABBIKU MPU PELICHUH CTaHJAPTHBIX 3a7jau C HEKOTOPbIMU
HEJI0YETaMH.

MuHHMMaNBHO TOMYCTUMBINA YPOBEHB 3HAHHM, IOMYILIEHO MHOTO HErpyObIX
omnOku. [IpogeMoHCTpUpPOBaHbI OCHOBHBIE YMEHHSI, PEILIEHBI TUIIOBBIE
3a/1a4M ¢ HerpyObIMH omrOkamu. BelnosHeHb! Bce 3aJaHus], HO HE B TIOJTHOM
o0wveme. MMeeTcss MUHUMAaIIbHBIN HA0Op HABBIKOB IS pEIICHUS
CTaH/IAapPTHBIX 3a/1a4 C HEKOTOPBIMH HEJJOUETaMH.

YpoBeHb 3HAHUH HUKE MUHUMAJIbHBIX TpeOoBaHuil. Vimenu mecto rpyObie
omnOku. [TposiBieHsl HenoCTaTOYHBIE CIIOCOOHOCTH MPUMEHSTh 3HAHUS U
YMEHUs IIPU PELIECHUH CTaHJAPTHBIX 3a1a4.

OTCYTCTBI/IC 3HaHUH TCOPETUUYCCKOI'0O MaTcpuala. OTCYTCTBI/IC
MHWHUMAJIBbHBIX YMCHHP’I OTCYTCTBI/IC BJIaICHUS MaTCpUATIOM.
HeBo3M0KHOCTh OLIEHUTH MOJIHOTY 3HaHUH U HaJIW9He HAaBBIKOB U YMGHI/Iﬁ
BCJIICACTBHUC OTKa3a 06yqa10meroc;1 OT OTBCTA.

5.1.2 Tunoseblie 3a1aHus (OLEHOYHOE cPeaAcTBO - KOHTpobHast pa0doTa) /151 OLeHKH

copmupoBannocTu komnerenuuu OIK-1

Bapmuanr 1

3ananue 1. Ilpu nomumepusanuu 0.128 momb ctupoina (kouBepeus 70 %) B IpUCYTCTBUHM HHUIIMATOPA
muazoamuHOOeH3051a C6H5-NH-N=N-C6H5 B mommmmepe nHatinero 0.13% a3ora. CkoiIbpKo



MHHIIMATOPa OCTaHETCS B PEaKLIMOHHOM CMECH, €Clii MPUHATH ero 3¢ dekTuBHOCTH, paBHOH 0.7 1

HavyasbHOE coaepxkanue 5.0-10-3 momns?

3ananue 2. PaccunraiiTe CKOPOCTh MoJIMMEpU3aliui MeTmiMeTakpuiara B 10%-HoMm pacTBope 6eH3oua
npu 70°C. KoHnieHTpanus IMHUTPUIIA a30M30MacisiHOM KucioTsl paBHa 0.2 mac.% oT Macchbl
MoHomepa. st momumepuzanuu B3ato 900 r peakuimoHHOM cMecu. [MoTHOCTH MeTHIMeTakpuiaTa u
oensomna paBubl 0.936 u 0.879 r/mi, coorBerctBenHo. E2(JJAK) = 128.5 xx/mMons, k2(60°C) = 1.8-10-
5¢-1,f=0.6, Ap = 8.7-105 n/(monb-c), Ao = 1.1-108 5i/(momb-¢), Ep = 19.7 xJIxx/momb, Eo =

5.0 xJIx/M0JIb.

3ananue 3. PaccunTaiiTe, CKOJIBKO rpaMM J0JICHUIMEPKaIITaHa HYKHO BBECTH B CTUPOJI IPU
nonydennu 100 Kr nuTheBOro nojaucTuposa npu remmneparype 60°C, eciiu U3BECTHO, UTO €ro
BBEJICHHE NMPUBOJIUT K CHIKEHUIO MOJIEKYIISIpPHOM Macchl mosiuMepa ¢ 5-105 mo 8-104. IlpumuTe, uTo
MOJIMMEPU3AIHUS B 3TUX YCIOBHUSIX MPOTEKAET B CTALIMOHAPHOM PEKUME JI0 MOJTHOTO UCUEPIIAHUS
MoHoMepa. [TnoTHOCTh cTUpoa npu nanHoi temmneparype 0.897 r/mu. OTHOCUTENIbHAS KOHCTaHTA
nepeaayuu ey Ha JoAeMIMEpKANTaH paBHa 18, nepegaydeil nenu Ha UHULIMATOP U MOHOMEP
npeHeOpeuyb.

Bapuant 2

3ananue 1. KoHcranta ckopocTH pacnajaa nepokcua 6enzouna B 6enzosne mpu 50°C pasna 0.048-10-5
c-1, a perOyrunnepoxcuaukapoonara — 8.85-10-5 c-1. [Ipunss s¢dpexruBHOCTS HEHULIIMUpPOBaHUA 0.6
1 0.8 1 Maccy MHHUIIMATOPOB — COOTBETCTBEHHO 27.225 1 26.325 1, onpenenuTe OTHOLIEHUE CKOPOCTEH
MHUIIUHPOBAHUS B HaUaJIbHBIH MOMEHT BpeMeHH, yepe3 20 MUH U uepe3 5 yac OT Hayalla peakiluH,
ecyii 00bEMBI PEAKIIMOHHBIX CMECEH MpHU TeMIepaType OMbITa OJIMHAKOBLI, @ KOHCTAHTHI CKOPOCTH U
3¢ (HEeKTUBHOCTH MOKHO CYUTATh HEU3MEHHBIMH B X0J1€ PEAKIIHH.

3anmanue 2. [lomumepu3arysi BAHIJIOBOTO MOHOMEpaA MPOTeKaeT co ckopocthio  4.3-10-6 momns/(1-¢).
Berarcnute CKOpoCTh MOJIMMEPHU3aIliH, €CIM KOHIICHTPAIHI0 MOHOMEpa YBeITU4HTh B 1.3 pasa, a
KOHIIEHTPAIIMIO HHUIIMATOPA YMEHBIIUTH B 1.2 paza. [Topsaok ckopocTu peakiuu mo o0oum
peareHTam paBeH cOOTBEeTCTBEHHO 1.4 u 0.8.

3ananue 3. Onpenenure, KaKOW JODKHA ObITh KOHIIEHTPAIUS TUIIMKIIOTEKCHIIIIEPOKCHANKapOOHaTa
JUTSL IOJTYYCHUST U3 METUJIMETaKpHiIaTa MoJIMMepa ¢ HaualbHOM JUTMHOM KuHeTryeckou 1ierm 2000,
ecn kun = 2.0-10-5 ¢-1, = 0.14 10.5/(momnb-¢)0.5, a conepkanue Mmonomepa 150 r 8 1.2 n?

Bapuanr 3

3ananue 1. KoHcTaHTa cCKOpOCTH pacnajia TMIUKIoreKcuinepokcuaukapoonara nmpu 50°C paBHa
8.46-10-5 c-1. CxosbkO MakpOMOJIEKYJI 00pa3yeTcs IpH paciiajie HHUIMATopa B CTUPOJIE 3a Bpems 1
yac, eclii Macca ctupoiia 0.5 Kr, a HadaJlbHasi KOHIIEHTpalus nHuImaropa pasta 0.5 mac.%.
N3BecTHO, UTO B 3TUX YCIOBUSAX MaKpOpaaHuKaibl OOpBIBAIOTCS IIyTEM pEaKIMK COeIUMHEHUS,
s¢dexTuBHOCTH MHUITMMPOBaHUS 0.5.

3ananue 2. PaccunTaiiTe HauanbHBIE CKOPOCTH MonuMepu3aiuu ctupona (Ct) u Bununanerata (BA)
npu 60°C. IIpouecc MHUIIMUPOBATIU AUHUTPUIIOM a30M30MaCIIsTHOM KuciIoThl. KoHlieHTpanms
uHunuartopa pasta 0.5 macc. %, apdexruBHocts nauMUpoBanus — 0.6, ke = 8.46-10-5 c-1; (Cr) =
0.022, (BA) = 0.24 110.5/(momb-¢)0.5, TIIOTHOCTH CTUPOIIA U BUHMIaneTaTa coctaBistor 0.906 u 0.920
r/MI1, COOTBETCTBEHHO. CpaBHUTE U OOBIACHUTE TOTYUCHHBIE PE3YyIbTATHI.



3ananue 3. [Ipu U3roTOBIEHUH JaKa Ha OCHOBE MOJIUMETUIMETaKpUiIaTa MOJTUMEPU3ALINI0 MOHOMEpa
npoBouau B Oyrunanerate (S1) mpu 70°C B COOTHOIIEHHH pacTBOpUTENHh — MOHOMEp 10:1 o o0bemy
B IIPUCYTCTBUH MHUILIMATOpa Nepokcuaa Oenzomna. M3eectHo, uto 5% MoOHOMeEpa npeBpaliaercs B
nosmmMep 3a 30 muH. Kakoii MoieKysipHON Macchl oOpa3yeTcs npu 3ToM nosimMep? CKOJIBKO B
peakuoOHHOM cMecH ObLI0 nHUIMaTopa? Kak n3aMeHUuTCst CKOpOCTh Mpoliecca, €Cliu 3aMEHUTh
OyTuianerat Ha METUJIDTUIKETOH (S2) C TaKKM pacdeToM, YTOOBI MOJICKYIISIpHAS Macca IMoJInMepa
ocTajiach Heu3MeHHOU. [IoTHOCTH MeTHIMeTakpuiiaTa, OyTuiianeraTa i MeTUIITHIIKETOHA PaBHbI
0.936, 0.863 u 0.805 r/mi, coorBercTBenHo; f = 0.6, ke = 1.2-10-5 ¢-1, CI = 0.02, CS1 = 0.16-10-4, CS2

=0.5-10-4, =0.12 n0.5/(momb-¢)0.5, A = 0.5, mepeaadeii enu Ha MOHOMED MPEHEOPEYb.

5.1.3 TunoBblie 3a1anus (oOeHOYHOE cPeACcTBO - KoHTpobHast padoTa) /151 OLeHKH
chopmupoBannoctu komnereHunu OIK-2

3ananue 1. MeTo oM paguKaibHBIX HHTHOUTOPOB paccuuTaiTe CKOPOCTh HHUIIUUPOBAHUS IIPU
COMOJMMEpU3allMd  METWJIIMETaKpujaTa CcO CTHPOJIOM B  MPUCYTCTBUU  JTUHUTpPUIIA
A30M30MAaCIITHOW KUCJIOTHI ¢ KoHIeHTpamuei 1-10-2 monb/n npu 60°C. PacueT mpoBOauTh 1O
CJIEIYIOIINM SKCIIEPUMEHTAIIHBIM JIaHHBIM, [TOJIyY€HHBIM B YCIOBUSIX IIPOBEICHUS MPOILECCa B
IPUCYTCTBUH CTaOWIIBHOTO pajukaia Z:

[Z]-104, 0 4 8 10
MOJIb/J1
TUHO, MUH 0 10 20 25

3ananue 2. PaccunTaiiTe cocTaB 3arpy304HOI CMeCH (B KI') IIPH MOIYYEHUH JTUTHEBOTO
CYCIIEH3MOHHOTO MOJIMMETHIIMETaKpuiIaTa B KyOOBOM peakTope o0beMoM 1 M3, eciii OH 3aroHseTCs
Ha 2/3, cooTHOIIEHHE MOHOMEp — BoJa 1:3 mo o6bemy. IHUIIMATOP — TUHUTPHIT a30U30MACIITHON
KHCIIOTHI, TeMiiepaTypa cuntesza 60°C. Ilponecc mpoxoaut B Teuenue 10 4acoB ¥ MpOTEKAET B
CTaIMOHapHOM pexuMe. MoneKysapHas Macca oOpaszoBaserocs moimumepa 1-105. B kauectBe
niepeaTurKa ey UCTIONb3YIOT AoaennnmMepkantaH. [lepenayeii nenu Ha MOHOMEp TpeHeOpeyb. Kp =
515 n/(moms-c), ko = 25.5-106 1/(momb-c), CS = 0.6, f = 0.65, ke = 1.2:10-6 c-1, muioTHOCTH
metunmertakpuiiata 0.890 r/mi1, oOpbIB LI€MH MPOTEKAET MyTEM AUCIPONOPIIMOHUPOBAHUS.

3ananue 3. PaccunrtaiiTe Ha4anpHYIO JJIMHY KHHETUYECKON 1M pU MOoJIMMepH3anuu 54 r
BUHWIAIETAaTa, UHUIIMUPpYeMOi niepokcuioM 6eH3omna maccoit 0.04 r mpu 600C, ecnu kun = 8.5-10-6
c-1, =0.43 10.5/(Monp-¢)0.5, mnoTHOCTH MOHOMEpa 0.87 T/MI1.

Bapmuanr 2

3ananue 1. [lpu nonumepusanuu 1 1 cTUposa B Macce B PUCYTCTBUU TMHUTPHIIA a30U30MaCIITHON
kucaotsl mpu 60°C 3a 120 mun 10% mMoHOMEpa npeBpaiiaercs B nonnMep. Kakoil MonekyisipHOn
Macchl 00pa3yeTcst TP 3TOM MOJIMMED, €CITH U3BECTHO, 4TO 80% MakpopaaukaioB oOphIBaCTCS

T CTIPOTIOPIIOHUpOBaHHeM. CKOJIBKO MPOIIEHTOB MHUIIMATOPa OBUIO BBeIeHO B MOHOMEp? Kak
U3MEHHUTCS HadaJlbHasi CKOPOCTH MpoIiecca U MOJIEKYIsipHasi Macca ronmmepa npu 10% koHBepceuw,
€CJIM B peakIMOHHYI0 cMech BBeCcTH 50% oT o6bema MoHoMepa CCl4? IlnoTHOCTH CcTHpOA 1
geTeIpexxyopuctoro yriepona pasubl 0.903 u 1.545 r/mn, coorBerctBenHo; f = 0.6, ke =1.2-10-5 c-
1,CS=9:10-3, CM =0.6-10-4, =0.026 n0.5/(momnb-c)0.5.

3ananue 2. J{ns noayyeHus NoJMMeTUIIMETaKpuiiaTa ¢ MoJIeKy IsipHoi Maccoit 105 ucnonb3ytot 0.4
Mmac.% nepokcuaa 6eH3ounna u H-genunmepkantad. CKoJIbKO TpaMM H-AeIUIMEPKaNTaHa HY>KHO B35Th



pY HoJauMepH3auu 1 Kr MOHOMEpa, YTOOBI B YCJIOBUSX CTallMoHapHOTo mporecca npu 600C
MOJTYJaJICS TTOJTUMED C YKa3aHHON MoJIeKysipHOM Maccori? CKOIbKO BpEMEHHU OTpeOyeTcst Is
npespatienus 10% (o macce) MmoHomepa B mouMep? OOpBIB IpoTeKaeT myreM pekoMOuHauu. CS =
0.6, CM =0.6-10-4, C1 = 0.02, =0.13 n0.5/(mom5b-¢)0.5, TUIOTHOCTH MOHOMEpA IIPH TEMIIEPATYPE
peakuuu 0.936 /M, apdexTuBHOCT MHUTIMUpPOBaHUs 0.8, ke = 5-10-6 c-1.

3aganue 3. PaccunraiiTe HaYaIbHYIO IJIMHY KUHETUYECKOH LENH MPH MoJuMepu3anuu 54 r
BUHMJIAIIETAaTa, MHUIUUPYEMOH nepokcuioMm 6enszomna maccoit 0.04 r nmpu 600C, ecnu kurn = 8.5-10-6
c-1, =0.43 10.5/(monb-¢)0.5, uioTHOCTH MOHOMeEpa (.87 r/mit.

Bapuant 3

3ananune 1. PagukanpHas monuMepu3anus | 71 CTHpOJa IMEpBOHAYAIBHO TMPOBOIMIACH B
NPUCYTCTBUM IIMKJIOTeKcaHa (00beM IHMKIIOTeKcaHa 3 JI) W ObUI MOJIy4eH TOJHMEp C
MosiekysisspHoit  maccoir  50000. BpMHUCIUTE MOJIKYJISPHYIO MacCy IMOJMMEpPa TMOCIe
pa30aBiICHUs PEAKIIMOHHOW CMECH pPaBHBIM 00BEeMOM JHOKcaHa. OTHOCUTEIIbHBIC KOHCTAaHTHI
nepenaun nenu Ha nukiiorekcan CS1 = 2-10-4, na nuokcan CS2 = 8-10-4, na monomep CM =
3-10-4. ITnotHOCTH cTHpOaa 0.9 I/MJI, INIOTHOCTH PaCTBOPHUTENICH | I/MJI, IpH CMEIIEHUH 00beM
PEaKIMOHHOW CMECH HEe MEHSIETCS, IepeIaueii e Ha MHUIMATOP MpeHeOpeyb.

3anmanue 2. YUepe3 kakoe BpeMs OT Havalia Ipoliecca rryOrnHa MpeBpalieHus BUHUJIAIeTaTa Py
PACTBOPHOW MOJIMMEPH3AINK CTaHEeT paBHOU 15%. BuHunamerat pa30aBieH 4eThIPEXKPATHBIM
o0beMoM auokcana. [I10THOCTH BUHMIIALIeTaTa U TMOKCaHa IPUHSTH PaBHBIMH 1 T/MII, CKOPOCTH
uHunuupoBanus 2.7-10-9 i/(monk-c), = 0.24 10.5/(moab-¢)0.5.

3ananue 3. Paccunraiite, CKOIbKO TpamMM H-OyTriMepkanTtaHa (CS = 21) Hy)KHO BBECTH NPH
NOJIY4YEeHUH JINTHeBOTO Nouctupona BMecto 200 r nogenmnmepkantana (CS = 18) npu coxpanenuun
MOJIEKYJISIPHON MacChl 00pa3yoLIerocst MoJIMMepa.

Kpurepun ouenuBanus (oueHouHoe cpeacTBo - KoHTposbHas padora)

Onenka Kpurepun onenuBanus

YpoBeHb 3HaHUN B 00bEME, MPEBBIIIAONIEM IPOrPpaMMy OATOTOBKH.
IIpoeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHHsI. PellIeHbI Bce OCHOBHBIE

IIPEBOCXOHO 3a/1aui. BelnosHeHbl Bce 3a/1aHus, B IOJHOM 00bemMe 0e3 HEeJJ0OUEeTOB.
IIporeMOHCTPUPOBAH TBOPUYECKNHN MOAXO K PEIICHUIO HECTAaHAAPTHBIX
3a1ad4.

Bricokuil ypoBeHb BllaicHUsI MaTepUaioM. Y POBEHb 3HaHUH B 00bEME,
COOTBETCTBYIOIIEM MPOrpPaMME MOArOTOBKH. [I[paBHIIBHO BBITTOIIHEHBI BCE
3ananus. [IpogeMoHCTpUpOBaHbI BCE OCHOBHBIE YMEHUS, PEILICHBI BCE

OTJINYHO OCHOBHBI€ 33/1a4M C OTJIEJIbHBIMU HECYIIECTBEHHBIM HETOYETAMH.
[TposiBneHbl OTIIMYHBIE CIOCOOHOCTH MPUMEHSTH 3HAHUSI U YMEHUSI K
BBIIIOJIHEHUIO KOHKPETHBIX 3aAa4. [Ipo1IeMOHCTpUpOBaHbI HABBIKH IIPU
pelIeHNH HEeCTaHIapTHBIX 3a/1a4 0e3 omMOOK U HEJOUETOB.

YpoBeHb 3HaHU B 00bEME, COOTBETCTBYIOIIEM NPOrpaMMe MOATOTOBKH.
Jlomy1ieHo HECKOIbKO HECYIIECTBEHHBIX OmKO0K. [IpoeMoHcTprpoBaHsI
BCE OCHOBHBIE YMEHMSI, PEIICHbI BCE OCHOBHBIE 3aJ[aui. BhINOIHEHbI BCe
3aJjaHus, B IOJHOM 00bEME, HO HEKOTOPHIE C HEJJOUETAMH.
[TponemoHcTprpoBaHbl 6a30BbIE HABBIKH MPU PELICHUH CTaHIAPTHBIX 3aa4
0€3 OIIMOOK U HEJIOUETOB.

0YeHb XOPOLIO



Ouenka Kpurepun oueHuBanus

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM NPOrpaMMe MOATOTOBKH.
[TpaBrUiIbHO BBITIOJTHEHA OOJIBIIAS YaCTh 33aHUH, JOMYIIEHO HECKOIBKO
HEerpyObIx omuoOoK. [IpogeMoOHCTpHPOBaHBI BCE OCHOBHBIE YMEHHUS, PEIICHBI

X0po1Io BCE OCHOBHBIC 33[a4¥l C HETpyOBbIMH OIMOKaMu. BEITOTHEHBI BCe 3a/1aHUS B

IIOJIHOM 00bEME, HO HEKOTOpBbIE ¢ HeoueTraMu. [IpogeMoHCTprpoBaHbl
0a30BbIE HABBIKHU MPU PELIEHUH CTaHJAPTHBIX 3ajau C HEKOTOPbIMU
HEJIOYETAMHU.

MuHuManbHO AONYCTUMBIN YPOBEHb 3HAHUH, JONYLIEHO MHOI'O HETPYOBIX
omnOku. [IpogeMoHCTpUPOBaHBI OCHOBHBIE YMEHHUS, PEIICHBI TUIIOBbIC

YIOBJICTBOPUTEILHO  3a/1a4Ml ¢ HErpyObIMU olrOKkamu. BeITIOTHEHBI Bce 3aJaHus, HO HE B IIOJTHOM

HCYAOBJICTBOPUTCIILH

(o)

I1JIOXO

o0bpeme. MImeeTcss MUHUMAaIIbHBIN HA0Op HABBIKOB JUISl PELIEHUS
CTaHJAPTHBIX 33Ja4 C HEKOTOPBIMM HEI0YETAMM.

YpoBeHb 3HAHNN HMYKE MUHUMAIBHBIX TpeOoBaHuil. Mimenu mecto rpyObie
omnOku. [IposiBieHbl HETOCTATOYHBIE CIIOCOOHOCTH TPUMEHSTH 3HAHUS U
yYMEHUs [IPU PELICHUH CTaHJAPTHBIX 3a]a4.

OTtcyTcTBUE 3HAaHUN TEOPETUUYECKOT0 MaTteprasia. OTCyTCTBUE
MUHUMAaJbHbIX YMEHUH. OTCYTCTBUE BiI1a/ICHUSI MAaTEPUATIOM.
HeB0o3MOXHOCTh OLIEHUTH NOJHOTY 3HAHUM U HAJIMYUE HABBIKOB U YMEHUN
BCJIEJICTBHE OTKa3a 00y4aroLerocs OT OTBETA.

5.1.4 TunoBble 3agaHus (OLEHOYHOE CPeaCcTBO - Onmpoc) 1isi OLEHKH C(POPMUPOBAHHOCTH

rkomunerenuuu OIIK-1

1.

10.

11.
12.

KakoBsl cenuduueckue CBOCTBa MOJIMMEPOB, KOTOPBIE CYIIECTBEHHBIM 00pa30M OTIUYAIOT
UX OT HU3KOMOJIEKYJIIPHBIX COCIUHEHHUN?

HazoBuTe npuHLUIIBI U KPUTEPUH, B COOTBETCTBUU ¢ KOTOPBIMU ITOJIMMEPHOE COCTOSIHUE
BEIIECTBA PACCMATPUBAIOT KaK 0COOYI0 (JOpMY CYLIECTBOBAHUS XMMUYECKUX COEIUHEHUMN C
KOMILIEKCOM CBOMCTB, KAU€CTBEHHO OTJINYHBIM OT CBOMCTB HU3KOMOJIEKYIISIPHBIX
COEIMHEHHH.

[To kakuM mpUHLIKIIAM KJIACCU(PHUIUPYIOT MOIUMEPHI?

KaxoBbI IpUHIANINATIBHBIE OTIIMYNS MEXY PEAKIMSIMH LIEITHOW U CTYIIEHYaTON
nosniuMepuzanuu? IlpuBeaure npumepsl MOIMMEPOB, KOTOPbIE MOTYT ObITh MOJTYYEHbI [IEMTHON
MIOJINMEPU3ALUEN U MTOJIMKOHACHCALUEH.

Kakumu cnocobamu MOKHO HHULIMUPOBATH MPOLIECC LIETTHOM pauKaibHON NoJuMepu3auu?
[TpuBenuTe npruMepsl HanboIee PacPOCTPAHEHHBIX MHUIIUMPYIOLIUX CHCTEM.

UYro Takoe 3¢ pekTUBHOCTS MHUIIMMPOBaHUSA? YeM 00ycI0oBIe€HO OTKIOHEHUE 3P PETUBHOCTU
MHULMUPOBAHUA OT 1.

Kaxue ocHOBHBIE JOMYIIIEHUS UCIOIB3YIOT IPU BBIBOJIE YPAaBHEHHSI CKOPOCTH PalUKaIbHOM
noyimMepusanuu? BeiBequTe 3TO ypaBHEHUE.

Kakue gakTopsl onpeaensoT MaKCUMalIbHO TOCTHKUMYIO MOJIEKYJIIPHYIO Maccy MojIuMepa
IIPY paaAuKaJIbHON noauMepu3annn? M3 KNHETHYECKUX JaHHBIX BBIBEJUTE YPABHEHHE JUIS
CTETEeHU PaIuKaJIbHOM MOJIMMepHU3aluu.

Yro Takoe nosmMepaHanopuyHble peBpaiieHna? KakoBsl OCHOBHBIE HAIIPABIIEHUS UX
MpaKTU4eCKOro ucnoibs3oBanus? [IpuBeanure npuMepsl NOJIUMEPOB, KOTOPbIE MOTYT OBITH
IIOJIYYEHBI TOJIBKO I10 MOJIMMEPAHAIOTMUHBIM PEAKLIUSM.

B yewm 3akimiouaercs MexaHU3M cIIMBaHUs ouMepoB? KakoBel OCHOBHBIE HaIlpaBJICHUS
IIPAKTUYECKOI0 UCII0JIB30BAaHUs 3TOr0 MeToAa?

KaxoBa npupoaa koHpopMannoHHONW H30MEPHUH MTOJIUMEPOB?

Yro Takoe ctaTUCTUYECKUI cerMeHT min cermeHT Kyna? BeiBenute hopmymy 1ist onieHKH



pa3MepoB r’HOKOIETHBIX TTOJTMMEPOB.

13.KakoBa npupoaa ruOKocTH moIMMepHbIX nenei? [lepeuncnure GpakTopsl, OKa3bIBAIOIINE
BJIMSIHME Ha THOKOCTh MAaKPOMOJIEKYJI.

14.B 4eM 3aKJII0YaeTCs pa3Inyue MKy NOHATHAMHA KMHETUYECKasl U TEPMOJINHAMUYECKast
TUOKOCTh MOJIMMEPHOM 1enu?

15.B 4eM 3aKIr04aroTcs CXOACTBA U Pa3Inydus B CBOMCTBAX PaCTBOPOB HU3KO- U
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN?

16.KaxoBbI OCHOBHBIE MOJIOKEHUS TEPMOJANHAMUKH PACTBOPOB MOJIMMEPOB? B pamkax Teopun
@nopu-Xarruaca pacCUMTaNTe SHTAIBIIAIO U SHTPOIIUIO CMELIEHUS [TOJIMMEpa ¢
PacCTBOPUTEIIEM.

17.Yt0 Takoe TepMOJAMHAMUUECKOE KauecTBO pacTBopuTensa? IIpuBennre Koin4ecTBEHHbIE
KPUTEPUH JUI OLICHKH 3TOT0 IapaMeTpa.

18.KakoBbI COBpeMEHHBIE MPEICTABICHHUS O CTPYKTYpe aMOp(HBIX TOTUMEPOB?

19.Yto Takoe cTeK1000pa3HOe, BEICOKOIIACTUIECKOE U BA3ZKOTEKYUEe COCTOSIHUS aMOP(QHBIX
MOJIMMEPOB?

20.YTo Takoe TemIiepaTypa CTEKJIOBaHHUS U TeMIleparypa TekydyecTu? Kak HX MOXKHO ONpeIeNInTh
9KCIIEPUMEHTAIBHO?

21.Kak 3aBUCHUT TeMIlepaTypa CTEKIOBAHUS U TEMIIEpATypa TEKYUECTH OT MOJIEKYJIIPHOM MacChl
nonumepa’?

22.Kak BiusieT BBeJleHHE IUIaCTU(PHUKATOPa HAa TEPMOMEXaHHUECKUE ITapaMeTphl roaumepa?

23.B ueMm paznuune MexX]1y roMO- U reTepolenHbiMu noaumepamu? [lpuseanure npuMepsl Takux
IIOJINMEPOB.

24.Yto takoe koH(purypaus makpomosnekyn? [IpuBeaure THIIbI KOHGUPYPATMOHHOW H30MEPHH.
KakoBo BinusiHME KOH(PUTYpaLlMOHHON U30MEpUU Ha CBOWCTBA MOJIUMEPOB?

25.KakoBbI IPUHIUIIBI U IpaBUjIa 00pa30BaHUil Ha3BaHUN OJUMEPOB?

26.B yem 3aximouaroTcst 0COOEHHOCTH MOJIMMEPHU3allii MOHOMEPOB aJUIMIIOBOTO psaa? Yto Takoe
JerpalalliOHHbIN IEpPEeHOC Lenu?

27.Kakue coelMHEHNUs Ha3bIBalOT PEryJIsITOPaMHU MOJIEKYJIIPHOM Macchl? I KakuX Lelneld OHU
HCIIONB3YIOTCA?

28.1lepeunciuTte BO3MOKHBIE pEAKLIMU IIEpeJadn LENU B paAUKaIbHON IOJUMEPU3ALIHH.

29.Kax MOXHO OIpeeTuTh OTHOCUTEIbHBIE KOHCTAHTHI IEPEAayy MU Ha PACTBOPUTEIH ?

30.C yeMm cBsI3aHO PE3KOE MOBBILIEHUE CKOPOCTH U CTEIIEHU MOJIMMEPU3ALMA METHIIMETAKpUIIaTa
Ha Ti1youHe npespamieHus 15-25%7? KakoBbl pa3nnuns KHHETUKH PATUKaTbHON
MOJIMMEPHU3AIMH B Macce Ha MaJlbIX U ITyOOKUX KOHBEpCUsX?

31.ITepeuncnure criocoObl TPOBEACHUS paIUKAIBHON MToMMepu3anuu. HazoBute 1ocTOMHCTBA U
HE/I0CTAaTKU Ka)JI0ro crocooa.

32.I1pu kakom crioco0e MpOBEACHUS PaAUKAIBHON MOIMMEPU3ALIUY MOKHO MOTYYUThH ITOJIUMEP
BBICOKOI MOJIEKYJISIPHOM MaccChl IIPU BBICOKUX CKOpOCTAX mporecca? [lepeuncnure OCHOBHBIE
4epThl 3TOTO IMpoliecca.

33.Kakue BemiecTBa Ha3pIBatOT HHTHOMTOpaMu? Kak MOXKHO ONpeAeuTh CKOPOCTh
WHULIMUPOBAHUSI METOJIOM HHTHOUpOBaHUs?

34.Ha yeM OCHOBaH IPOLECC BBICBIXaHUS KPacOK?

35.B yem 3akmtouaercs 3¢ (HEKT UCKIIIOUEHHOTo 00beMa?

36.KakoBbI paznuuust MEXaHM3MOB TMOKOCTH JK€CTKO- U THOKolenHbIX noaumepos? [Ipuseaure
MIPUMEPHI TAKUX MOJIUMEPOB.

37.Kak uzMensiercs ¢ TeMnepaTypoil Moaylb BEICOKO3JIAaCTUYECKOH ieopmanun?

38.Kakue cy1iecTBYOT MOJX0/IbI K OIIEHKE pa3MEpOB MaKpPOMOJIEKYIT B CIIy4Yae KEeCTKO- U
TMOKOIETIHBIX MOJIUMEPOB?

39./laliTe onpeeneHue NOHATHAM «XOPOUIUN», «IIIOXO0N», «MICATbHBIN» PaCTBOPUTEND IS
IIOJINMEPOB.

40.Yto Takoe O-ycnoBus 15 pacTBopa nonumepa? Kaxoii pusmueckuii cMbICi U KakoBa
pHUpoaa O-coCcTOSHUS MOIUMEPHOTO pacTBOpa?

41.KakoBbl OCHOBHbIE TPUHLUIIBI (PPAKIIMOHUPOBAHUS TTOJIUMEPOB?



42.KakoBBI TEOPETUYECKUE OCHOBBI HCCIIEOBAHUS PACTBOPOB MOJIMMEPOB METOJOM OCMOMETPUU?
BriBenuTe ypaBHEHHE COCTOSIHUSI PacTBOpa MOJIMMEpa.

43 Hanumure o61ee ypaBHeHUe nedopMannu aMmop@Horo noimmepa.

44 . N306pasuTte neopmManimoHHbIe KPUBBIEC MTOJIMMEPOB, HAXOISIINXCS B CTEKIO00pa3HOM U
BBICOKO3JIACTUYECKOM COCTOSTHUAX. Kakue XapakTepuCcTHKU MPOYHOCTH MOKHO MOJTYYUTh MIPH
U3ydeHUH aedopmanuu?

45.KakoBBI OCHOBHBIE Pa3JIMYHs MEXaHU3MOB Jie(OpMaliy OTMMEPHBIX CTEKOI U
MOJYKPUCTATUTNIECKHUX TTOJIUMEPOB?

46.YT0 MOHUMAIOT MO/ MOJIUAUCIIEPCHOCTHIO CHHTETUYECKUX MOoMuMepoB? KakoBbl MpUUMHBL, €€
o0ycnoBiuBaromue?

47.Y9T1o Takoe mapametp noguaucnepcHoctu? Kak ero oneHuBaroT?

48.B 4yeMm 3aKiIr04aeTcs CMbICI IOHATUH «CPEAHEUUCIIOBAs» U «CPEJHEMACCOBAs MOJIEKYIISIpHAs
Mmacca»? [Ipusenure hpopMyIibl 1Sl pacyeTa ITUX XapaKTePUCTHK.

49.B ueM 3aKITI0YaCTCS Pa3Inyre MEXIY HHTETPAIbHBIMU U 1 dHepeHInanbHbIMU (YHKIUAMHU
MOJIEKYJISIPHO-MACcCOBOTO pacmpenenenus? [[is ogHoro u Toro xe oopasia noaumMepa
M300pa3uTe AT PYHKIIHH.

50.Yto Takoe moJuMepHU3alMOHHO-IEMOIUMEPU3AIIMOHHOE PAaBHOBECHE U IIPEIEIbHbBIC
TeMIIepaTypbl nojaumepusanun? BoiBeauTe cBsI3b NpeaeIbHON TEMIIEPATYPhl C PAaBHOBECHOM
KOHIIEHTpalei MoHOMepa.

51.Kakoii mporecc Ha3bpIBalOT conoauMmepusanueit? [lepeuncnyure OCHOBHbIE THUIIBI COIIOJIUMEDPOB.

52.BriBeauTe ypaBHEHUE cocTaBa cononuMepa Maiio-JIpronca. Kakue nomymieHus UCroib3yoT
IIPU BBIBOJIE 3TOTO YpaBHEHUSI?

53.Kakue MOHOMEpBI OTHOCAT K aKTUBHBIM U HEakTUBHBIM? Copmynupyiite mpaBuiio
aHTHOATHOCTH.

54.KakoBbl KOJIMYECTBEHHBIE MTApAMETPhI PEAKIIMOHHOW CITOCOOHOCTH MOHOMEPOB U PAJHKAJIOB B
paauKaIbHOMN COMOJIMMEpU3ALUU?

55.Kakum 00pa3oM BIUSET TEMIIEpaTypa Ha CKOPOCTh PaAUKAIbHON, aHHOHHOW U KaTHOHHOMN
MOJINMEpU3aLUU?

56.Kakue ocHOBHbBIE TOMYIIEHUS UCIOIb3YIOT IIPU BBIBOJIE YPABHEHHSI CKOPOCTU KaTHOHHOMN
noymMepusanuu? BeiBeauTe 3TO ypaBHEHUE.

57.Kakue kaTanu3atopbl (MHHULIUATOPHI) UCTIOIB3YIOTCS B KATHOHHON M aHHOHHOMN
MOJINMEpU3ALUH?

58.Yt0 Takoe «okuBble» 1enu? KakoBbl 0COOEHHOCTH MOJIMMEPU3ALINN HA GKUBBIX)» IIETIX?
[IpuBeauTe npuMepsl MOJIUMEPOB, KOTOPHIE MOTYT OBbITh IOJTY4YEHbI 3TUM METOJIOM.

59.KakoBa poib cpeipl B aHHOHHO-KOOPAVMHALMOHHON NOJMMEPH3ALNH TUEHOB?

60.IlepeuncinTe TUIBI peakIMil TOJIUKOH/ICHCAIUH.

61.KakoBa poib HU3KOMOJIEKYJIIPHOTO MPOIYKTA IIPHU MOJYyYEHUH ITOJTUMEPOB
MOJINKOHIEHCAIMOHHBIM MeToJoM?Kakue (pakTopbl BIUAIOT Ha MOJIEKYJISIPHYIO Maccy
MIOJINMEPOB, MOJYYEHHBIX METOJOM CTYIIEHYATON NOJUMEPU3aLN?

62.0xapakTepu3yiTe METObl TEPMUUECKOTO aHAIN3a, TPUMEHSIEMBbIE JIJIsl U3YUYEHHUS [TPOLIECCOB
JecTpyKuuu nonumepoB. Kakum o0pa3oM 0OBIYHO MPEACTaBIAIOTCS PE3YJIbTAThI
AKCIIEPUMEHTOB?

63.Kakue 13 npuBeeHHBIX HUXKE MOJTUMEPOB JIEOJIMMEPU3YIOTCS IPU TEPMUUYECKOU
nectpykuuu? Hanuimmre GopMyiy 3BeHa KaXJI0TO U3 HUX.

64.ITokaxkxure posb peaklui nepeaadn Henu Npu AeCTPYKIIUH MOJIUITHIICHA.

65.B uem 3akimouaeTcs HOBOPOTHO-M30MEPHBIM MEXaHU3M THOKOCTH MOJIMMEpHOH 1enu?

66.KaxoBa mpupoa oOpaTumoii neopmaiiuu KayqayKkoB?

67.IIepeuncnuTe MpU3HAKH BHICOKOZIACTUYECKOH J1ehopMalny.

68.UTto Takoe BA3KOYNPYrocTh? 3a Kakoi 0COObIN KOMIIEKC CBOMCTB, MPUCYIIUX MOJTUMEPHBIM
MaTepuagaM OH OTBETCTBEHEH?

69.B uem 3axirodaercs CylIIHOCTb OCMOMETPUUECKOTO METOa ONPEIETICHNS MOJIEKYIISIPHON
MacChl OJIUMEPOB?



70.Yto Takoe BTOpoil BupuanbHbIil K03 dument? Kak ero Mo>xHo onpeaeanThb
AKCIEPUMEHTATBHO?

71.Kakum 06pa3oM MOKHO OLIEHUTH pa3Mep MaKkpOMOJIEKYIIbl METOJIOM BUCKO3UMETPUH?

72.Yto Takoe kodppurreHT HabyxaHus: MaKpOMOJICKYJIIPHOTO KITyOKa?

73.KakoBa mpupo/ia BEIHYKIEHHO-3JIaCTUYEeCKO# 1eopmarun’?

74.YTo Takoe npo4HoCcTh Matepuana’? [lpenioxure npakTHUECKHe MyTH MOBBILIEHUS IPOYHOCTH
IIOJINMEPHBIX MaTEPHUAJIOB.

75.Yto Takoe AoaroBedyHOCTh MaTeprana? OT kKakux (akTOpOB OHA 3aBUCHUT?

Kpurepun ouenuBanus (oueHouHoe cpeacTso - Onpoc)

Ouenka Kpurepun oueHuBanus

YpoBeHb 3HaHUH B 00beMe, MPEBHIILAIOIIEM IPOTPaMMY ITOATOTOBKH.
IIpoeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHHUsI. PelIeHbl Bce OCHOBHBIE

IIPEBOCXOHO 3a1aud. BeImomHeHbI Bee 3a7jaHus, B IIOJIHOM 00beMe Oe3 HeJJ0UETOB.
IIpoeMOHCTPUPOBAH TBOPYECKUN MTOAXO/ K PEILICHUIO HECTAaHAAPTHBIX
3a7ad4.

Bricokuii ypoBeHb BIIZICHUSI MAaTePHAJIOM. Y pOBEHb 3HAHHI B 00bEME,
COOTBETCTBYIOIIEM IPOrPAMME MOATOTOBKU. 1 IpaBUIIBHO BBIITOIHEHBI BCE
3ananus. [IpogeMoHCTpUpOBaHbI BCE OCHOBHBIE YMEHUS, PEILICHBI BCE

OTJINYHO OCHOBHBI€ 33/1a4M C OTJEJIbHBIMU HECYIIECTBEHHBIM HEJOYETAMH.
[TposiBieHBl OTIMYHBIE CHOCOOHOCTH MPUMEHSATH 3HAHUSI U YMEHUS K
BBIIIOJIHEHUIO KOHKPETHBIX 3a1a4. [Ipo1eMOHCTpUpPOBaHbI HABBIKY IIPH
pelIeHNH HECTaHJAPTHBIX 3324 0€3 OMNOO0K U HEJJOYETOB.

YpoBeHb 3HaHUN B 00bEME, COOTBETCTBYIOLIEM IIPOrpaMMe MOATOTOBKH.
JlomymieHo HeCKOJIbKO HECYIIECTBEHHBIX omHO0K. [TpogeMoHcTprpoBaHsI
BCE OCHOBHBIE YMEHMSI, PEILICHBI BCE OCHOBHBIE 331auu. BrinonHeHs! Bce
3a/laHus, B IOJHOM 00beMe, HO HEKOTOPbIE C HEJOUETaMH.
[TporeMoHCTpUPOBaHBI Oa30BbIe HABBIKH MTPH PEIICHUH CTAHJAPTHBIX 33124
6e3 omnOOK U HEOYETOB.

OYeHb XOPOLIO

YpoBeHb 3HaHUN B 00bEME, COOTBETCTBYIOILIEM NPOTrpaMMe MOATOTOBKH.
[IpaBuUIBHO BBIMOHEHA OOJIBINAS YaCTh 3aJJaHUM, JOMYIIIEHO HECKOJIBKO
HerpyObIx ommnoOok. [IpogeMoHCTpHpOBaHbl BCE OCHOBHBIE YMEHUS, PEIIECHbI

XOpO1IO BCE OCHOBHBIE 33J1a4M ¢ HErpyObIMH olrOKkamu. BbIoHEHB! Bee 3aJaHus B
MOJIHOM 00beMe, HO HEKOTOphIE ¢ HeoueTtaMu. [IpogeMoHCTprpoBaHbl
0a30BbIE€ HABBIKU MPU PELICHUH CTaHJAPTHBIX 33]1a4 ¢ HEKOTOPBIMU
HEeJ0YEeTaMHU.

MuHuManbHO AOMYCTUMBIN YPOBEHb 3HAHUH, TOMYIIEHO MHOTO HETPYOBIX
omnOku. [IpogeMoHCTprUpPOBaHbI OCHOBHBIE YMEHHUS, PELLIEHBI TUIIOBBIE

YIIOBJIETBOPUTENBHO  3a/1auMl ¢ HErpyObIMU omrOkamu. BelnomHEHb! Bce 3aJaHus], HO HE B IIOJIHOM
o0wveme. MmeeTcss MUHUMAaIIbHBIN HA0Op HABBIKOB ISl pEIICHUS
CTaHJAPTHBIX 33J1a4 C HEKOTOPBIMH HEI0YETAMM.

YpoBeHb 3HaHUN HUKE MUHUMAaJIbHBIX TpeOoBaHuM. Mimenu mecto rpyObie
omnOku. [IposiBiaeHbl HENOCTATOUHBIE CTIOCOOHOCTH MPUMEHSTH 3HAHUS U
YMEHUS IIPU PEIICHUH CTaHJIaPTHBIX 33]1a4.

HEYAOBJICTBOPUTECIIBH
0

OTcyTCcTBUE 3HAHMI TEOPETUUECKOT0 MaTepraia. OTCyTCTBUE
MUHHUMAJIBHBIX YMEHUNA. OTCYTCTBUE BIAJACHUS MAaTEPUAIIOM.
HeB03MOKHOCTB OIIEHUTH NOJIHOTY 3HAaHUM W HAJIMYKME HABBIKOB M YMEHUU
BCJIEJICTBHE OTKa3a 00y4arolerocs OT OTBETA.

I1JIOXO



5.1.5 TunoBble 3a1aHus (OLeHOYHOE cPeAcTBO - [IpakTHYeckoe 3a1aHne) 11 OLlEHKH
copmupoBannocTu komnerenuuu OIK-2

1.

[Ipurorosuth 20 MJ1 pacTBOpa HHUIIHATOPA B METHIMETaKpuiiaTe (CTHpoJie) ¢ KOHIeHTpamue 1-10—2
MOJIb/T1. MeTomoM pa3daBieHH U3 3TOTO PacTBOPa IPUTOTOBUTH PACTBOPHI C KOHIEHTPAITUSIMHU
naunmaropa 0.8-10-2, 0.6:10-2 u  0.2:10—2 mounb/n. 1 ka0l KOHIICHTPAIUU HHUAITUATOPA
M3MEPUTH CKOPOCTh mommmMepu3arw rmpu 70°C. Onpenenuts MOpAAOK PEaKI|y [0 HHUIHATOPY IPH
MTOJIMMEPHU3AINA MOHOMEpA B Macce.

[TpurotoBuTs 20 MII pacTBOpa HHULIATOPA MOHOMEpE ¢ KoHLeHTpauuei 1-10-2 mons/n. [IpoBectu
MOJIMMEPU3ALIMIO TTpH TemnepaTypax 65, 70, 75 u 80°C. Onpenenauts CyMMapHyIO SHEPTHIO aKTUBALIUU
PaaAMKaTbHON MOMMEPU3allH B Macce, PacCUMTaTh SHEPTHIO aKTHUBAIMH CTaINH HHALIMUPOBAHUSI.
[TpurortoButs 20 M pactBopa nauraropa JJAK B Monomepe ¢ konnentpanueii 5-10—-3 Moib/m.
Metopaom pazbasienuii npurotoButh pactBopsl TEMIIO ¢ konuentpanusamu 2-10-4, 4-10-4u 6-10-
4 Monb/1 U3 pacTBopa ¢ KoHmeHTparuei 2-10-3 mois/n. [IpoBecTn monmMepu3alnio npu TeMneparype
70°C, u3MepuTh CKOPOCTH MPOIIECCa U OMPEACTUTH MPOJOIDKUTEIHHOCTh HHAYKIIMOHHOTO TIEPHO/Ia.
Omnpenenuts CKOPOCTh HHUITUMPOBAHUS PaIUKAILHON TONUMEPU3AA METOIOM HHTHONPOBAaHHOM
MOJIMMEPH3aLnH, paccuuTaTh 3PPEeKTUBHOCTh MHUIIMMPOBAHMUS, OTHOILICHHE .

[IpoBecTu crHTE3 BCIIEHEHHOTO MOJIMYPETaHa IMyTEM PEaKkIiui TUN30IFaHaTa ! MO0, ONPEIeTuTh
BpeMs rejeo0pa3oBaHusl, KKYIIYI0Cs INIOTHOCTh 00pa3yIoIIerocs moimmepa.

5.1.6 TunoBble 3axanus (oueHOYHOE cPeaAcTBO - [IpakTHYecKkoe 3a1aHue) 11 OLlEHKH
copmupoBannoctTu komnerenuuu OIIK-6

1.

Bucko3uMeTprueckuM METOA0M OTIPENEIUTh XapaKTePUCTHUECKYIO BA3KOCTh MOIMMETHIMETaKpuiIaTa
B XopomeM U B-pactBopurene. PaccuuTars cpeiHEBsI3KOCTHYIO MOJIEKYJIIPHYIO MacCy MOJIUMEpa,
CpeAHEKBaJPaTHYHOE PACCTOSIHUE MEX/Y KOHIIAMH ETIH, CPETHUM pajiyc HHEPIHH, PaKTop
HaOyXaHHS B XOPOIIIEM PACTBOPHTEINE, KOHTYPHYIO JUIMHY LIETH, TepMOJUHAMUYecKuii cermeHT KyHa.
Omnpenenuts TEMIEPaTypy CTEKJIOBAHUS CIEIYIOUINX 00pa30B IOJIMMEPOB: MOJMMETHIMETAKPHIIATA C
Pa3NUYHBIM KOJIMYECTBOM IJIACTU(DHUKATOPA, COTIOTUMEPOB MOIMMETHIMETAKPHIIATA C Oy THIIAKPUIATOM
u MetwiakpuiaroM. Caenarb BbIBOJA 00 H3MEHEHHU TeMIIepaTyphl CTEKIIOBAHUS TIPH yBETHYCHUN
coJiep KaHusl IIacTUQHUKATOpa U alKWIAKPUIaTa B COIOIMMEpE.

[Tosry4nTh NONMBUHUIXIOPUAHBIE KOMIIO3UIIMH IO IIACTU30JIBHOM TEXHOJIOTHH PA3IMIHOIO COCTaBa C
HCIIOJIb30BaHMEM B KAUECTBE HAIMIOJHUTENS TajdbKa, MeJia, [JIMHBL, a3pOCHiia, TUTHUHA.

[IpoBectu Gpu3NKO-MEXaHUIECKHUE UCIBITAHUS NOJIMBUHIIXIIOPUIHBIE KOMIO3UIHM, ONIPEAETIUTh
npenesn NPOYHOCTH M AIACTUYHOCTH, UCIIBITATh KOMITO3ULIMY Ha MHOTOKPATHBIN H3ru0, ynpyrui
OTCKOK.

OnpenenuTs SHEPTUi0 aKTUBAIIMH TEPMOOKHUCIUTENBHON JECTPYKIMH MOTUMETHIMETaKpUIIaTa,
CPaBHHTH NOJYYEHHOE 3HAUYECHUE C JTUTEPATYPHBIMH JTaHHBIMU.

W3yunth KHHETHUKY JIECTPYKIINH MTOJTUMETHIMETAKPUIIATA U TIOJIMOYTHIIAKPUIIATa B IPUCYTCTBUN
cradunu3aTopa xjopua uHka. Caenars BBIBOJ O POJU XJIOPU/Ia IIMHKA TIPU TEPMUYECKOM pacrajie
nojuMeTakpuinatoB. OOCYIUTh peakuK AECTPYKLIUH HOJIMMETaKPHIIATOB B IPUCYTCTBUH XJIOPHIA
LUHKA.

N3yunTh KHHETHKY JECTPYKIMH MTOJIUMETHIIMETaKpHUIIaTa, COJEPKAIIEr0 B MaKpOMOJIEKyJIaxX MoJinMepa
3BEHbSI METAKPHIIOBOH KUCIOTHL. OOCYTUTh MEXaHU3M CTaOMIIN3UPYIOIIETO JISHCTBUS METAKPUIIOBON
KHCIIOTHI ITPH pacmajie MOJIUMETHIMETaKpHIIaTa, IPUBECTH COOTBETCTBYIOIINE XUMUYIECKHE PEAKIIUU.
OnpenenuTs N303JEKTPUIECKYIO TOUKY JKEIaTHHBI ITyTeM U3MEPEHHs CBETONPOITYCKAHHs UX PaCTBOPOB
C pa3NUYHBIMH 3HaYeHUsIMUA pH.

Kpurepum oueHuBanus (oueHouHoe cpeactso - [IpakTuueckoe 3aganue)

Ouenka Kpurepun onennBanus

ypOBCHB 3HaHUH B 06’BCMC, MPECBLIMIAOIIEM IPOTrpaMMy ITOATOTOBKH.

NpEBOCXOHO IIponeMoHCTpUpPOBaHbI BCE OCHOBHBIE YMEHUs. PENIEHbI BCe OCHOBHBIE

3aJa4u. BEIIOIHEHEI BCe 3aJaHus, B IIOJTHOM o0BeMe 0e3 HEA0YCTOB.
HpOIIeMOHCTpI/IpOBaH TBOp‘-IeCKI/Iﬁ noaxod K pCIICHHUIO HECTaHAapPTHBIX



Onenka

OTJIIMYHO

OYeHb XOPOLIO

XOPpOIIO

YIIOBJIETBOPUTEIILHO

HCYAOBJICTBOPUTCIIbH
0

I1JIOXO

Kpurepun oueHuBanus
3a/1au.

Bricokuii ypoBeHb BlIaZIeHUsI MAaTepHaIOM. Y pOBEHb 3HAHHI B 00bEME,
COOTBETCTBYIOLIEM IIPOrPAMME MOATOTOBKU. 1IpaBUIbHO BBIIIOIHEHBI BCE
3ananus. [IpogeMoHCTpUpOBaHbI BCE OCHOBHBIE YMEHUS, PEILIEHBI BCE
OCHOBHBIE 33/1a4U C OTJEJIbHBIMU HECYIIECTBECHHBIM HEJOYETAMH.
[TposiBiEeHBI OTIMYHBIE CIIOCOOHOCTH MIPUMEHSAThH 3HAHUS U YMEHHUS K
BBIIIOJIHCHUIO KOHKPETHBIX 3a4a4. [Ipo1eMOHCTpUpPOBAaHbI HABBIKH IIPU
pelLIeHNH HECTaHAAPTHHIX 3a7a4 0e3 OmMO0K 1 HEJ0UETOB.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM MPOrpaMMe MOATOTOBKH.
Jlomny1eHo HECKOIbKO HECYIIECTBEHHBIX OMNO0K. [IpoieMoHCTprupOBaHEI
BCE OCHOBHBIE YMEHMSI, PEIICHBI BCE OCHOBHBIE 3ajjaui. BhInoaHeHb! Bce
3aJjaHusl, B TIOJTHOM 00beMe, HO HEKOTOPhIE ¢ HEJOUETAMHU.
[TporeMoHCcTpUpOBaHbI Oa30BbIe HABBIKH MIPH PEIICHUH CTAaHJAPTHBIX 33124
0e3 omnOOK U HEJOYETOB.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM ITPOTPAMME ITOATOTOBKH.
[TpaBriibHO BBINIOJIHEHA OO0JIbINAS YACTh 3aJIaHUH, TOMYIIIEHO HECKOJIBKO
HerpyObIx ommnoOok. [IpogeMoHCTpHpOBaHbl BCE OCHOBHBIE YMEHHUS, PEIIEHbI
BCE OCHOBHBIE 33J1a4M ¢ HErpyObIMH olIrOKamu. BbIoHEHBI Bee 3aJaHus B
IOJIHOM 00beMe, HO HEKOTOpbIE ¢ HeoueTaMu. [IpoeMoHCTpupOBaHbI
0a30BbI€ HABBIKU MPU PELICHUH CTaHJAPTHBIX 3ajjau C HEKOTOPbIMU
HEJI0YETaMH.

MuHuManbHO AOMYCTUMBIN YPOBEHb 3HAHUH, JTONYIIEHO MHOTO HETPYOBIX
omnOku. [IpogeMoHCTpUpPOBaHBI OCHOBHBIE YMEHUSI, PEIICHBI THIIOBEIC
3a/1a4M ¢ HerpyObIMH omrOkamu. BelnosHeHb! Bce 3ajaHusl, HO HE B IIOJIHOM
o0bveme. MImeeTcss MUHMMAaJIbHBIN HA0Op HABBIKOB IS pEIICHUS
CTaHJAPTHBIX 33J1a4 C HEKOTOPBIMH HEI0YETAMM.

YpoBeHb 3HAHNH HIYKE MUHUMAIIbHBIX TpeOoBaHuil. ViMenu mecto rpyObie
omnOku. [IposBieHBI HETOCTATOYHBIE CIIOCOOHOCTH MTPUMEHSTH 3HAHUS H
yYMEHUs IIPU PEIICHUH CTaHJAPTHBIX 3a/]a4.

OtcyTcTBHE 3HAHUN TeopeTndeckoro Marepuana. OTcyrcTeue
MUHUMAaJbHBIX YMEHUH. OTCYTCTBUE BiIa/ICHUSI MAaTEPUATIOM.
HeB0o3MOXHOCTB OLIEHUTH MOJTHOTY 3HAHUM U HAaIM4Ke HAaBBIKOB U YMEHUM
BCJIEJICTBHE OTKa3a 00y4aroLerocsi OT OTBETA.

5.1.7 TunoBsblie 3agaHus (OLEHOYHOE CpeAcTBO - Pedepar) nist oneHkn c(popMHPOBAHHOCTH

rkomunerenuuu OITK-6

OcHoOBHBIE NpeicTaBUTeNN NoauMepoB. CHHTE3, CBOWCTBA, TPUMEHEHHE:!

IlonusTunex
[Honumnponunexn
Tlonuctupon
IonuBuHUIXIOPUI

TToymBuHMIIaIIETAT

HOHI/IMCTI/IJIMeTaKpI/I.HaT " MMOJIMMETUJIaKpUJIaT

HOJ'II/IaKpI/IJ'IOBaH 1 MOJIMMCTAKPUIIOBAs KUCJIOThI



HOJ'II/I6yTa,Z[I/I€H, TMMOJIMU3O0IIPCH

[Tonnypetanst

TlonmnamMu sl

ITommadupst

Kpurepun ouenuBanusi (oueHo4Hoe cpeacTso - Pedepar)

OuneHnka

3a4TCHO

HE
3a4TCHO

5.2. Onucanue WKAJ OLeHUBAHUS Pe3y/JIbTATOB 00y4YeHHUs 10 AUCUHUILJIMHE PH POMEKYTOYHOM

Kpurtepuu onennBanus

[TonsATHIAHBIN anmapaT OCBOEH B 00beMe, HEOOXOIUMOM IS JTalbHEHIIIeH yueObl U
npeacrosmen padoTel. [IpoaeMoHCTpUPOBaH 1OCTATOYHBIA YPOBEHb OCBOSHHUS HaBBIKOB
JUTSl peIIeHUs OT/ACNIbHBIX 3a7a49 MPOPECCUOHATBHON JEATEIbHOCTH. Y IOBJIECTBOPUTEILHOE
yMeHue GopMyJIUpOBaTh CBOU MBICIIH.

3HAYNUTEIbLHEIC npo6em,1 B 3HAHUAX OCHOBHOI'O MaT€pHalia. [TousgTuitHBIN arimapatrt OCBOCH
HCYIOOBJICTBOPHUTECIIBHO. He}’MeHI/Ie (bOpMy.TII/IpOBaTB CBOHM MBICJIM UJIKM HEBO3MOXHO
OILICHUTH HAJIMYKWEC 3HAHWHW, YMCHHUHN U HABBIKOB BCIICACTBUEC OTKa3a 06yqa10meroc>1 oT

OTBCTA.

aTrecTaluu

IIIxana omeHUBAHUSA C(l)OpMHpOBaHHOCTI/I KOMIIeTeHIInii

YpoBen
b
chopmu HEYI0BJIETBOP YAOBJIETBO 04YeHb
MJ10X0 Xo0pouIo OTJIHYHO MPeBOCX0THO
POBaHH HUTEJIbHO pUTEIbHO XOpo1o
ocTH
KOMIIET
eHLUi
(MHANK
aTopa
AOCTHIK He 3aYTeHO 3aYTEeHO
eHHs
KOMIIET
eHIHiT)
YpoBeHb
OtcyrcTBHE YpoBeHb poset
o N 3HaHUI B
3HaHUU MuHumaneH | 3HaHUH B oGBeME VYpoBeHb
TEOPETUUECKOTO o o0neme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY VYpoBeHb
MarepHana. . JOMYCTHMBl | COOTBETCTBY o0BeMme, .
3HAHUIT HIDKE . I0IeM 3HaHUil B
HeBo3moxHOCTH 1 ypOBEHB 0IIeM COOTBETCTB
MHHUMAJIBHBIX . nporpaMme o0beme,
3HaHHUSA | OLEHUTH ITOJHOTY o 3HAHUIL. mporpaMme yIomemM
. TpeOOoBaHHH. MOATOTOBKH MIPEBHIMIAIONIE
3HaAHUI JomnymieHo MOATOTOBKH nporpamme
HNwmenu mecto . Jomyieno M Iporpammy
BCIIEJICTBUE MHOT'O . HomymieHo HOATOTOBK
rpyOBIe OMUOKH HECKOJIBKO MTOJITOTOBKH.
OTKa3a HETpyObIX HECKOJIBKO u. Ommbox
HECYIeCTBE
o0ydaromerocst ot OmHO0K HerpyObIX HHLIX HeT.
OTBETa ommnboK
ounboK




IIponemonc
TPUPOBAHEI
[Iponemonc PHp
IIponemoHc | Bce
IIponemoHCc | TpupoBaHbI
TPUPOBaHBI | OCHOBHBIC
TPUPOBaHBI | BCE
BCE YMEHHSI. IMponemoncTp
OCHOBHEIE OCHOBHEIE
OtcyTcTBHE OCHOBHBIE Pemensr HpPOBaHbI BCE
[pu pemennn YMEHHSI. YMEHHSI.
MHHUMAJbHBIX YMEHHSI. BCE OCHOBHBIE
N CTaHIapTHBIX Pemensr Pemens! Bce
YMEHUH. PemieHsl Bce | OCHOBHBIE YMEHHSI.
3amadq He THUIIOBEIE OCHOBHEIE
HeBo3MosxHOCTB OCHOBHBIE 3aJa44 ¢ Pemiens! Bce
MIPOJIEMOHCTPHp | 3a1adu C 3a7a4H C
OLICHUTH HAINIHUE 3aa4n. OTZHENIBHEIM | OCHOBHEIE
Ymenus . OBAaHBI HerpyObIMU | HErpyOBIMH
YMeHHH BemonHens! | u 3a1aun.
OCHOBHBIE OIIMOKAMH. | OLIMOKaMH.
BCJICJICTBHE BCE 33/IaHUSI | HECyIlecTB | BrimoiHeHEI
ymenud. menu | BeinosiHeHs! | BpinosnHeHs!
oTKaza B TTOJTHOM CHHBIMH BCE 33/IaHU, B
MecTO IpyObIe BCE BCE 3aJaHUs
oOyuaromierocst OT o0beMe, HO | HeJo4YeTaM | MOJIHOM
OIINOKH 3aaHus, HO | B IIOJIHOM
OTBETa HEKOTOpBIE U, obBeme 6e3
HE B o0beme, HO
c BBIMIOJTHEH HEJ04ETOB
TIOJTHOM HEKOTOpBIE
HEJ04YeTaMH | bl Bce
obObeme c
3amaHus B
HEJ04eTaMH
TIOJTHOM
o0beme
Nmeercs
OtcyrcTBHE IIponemonc IIponemonc
MUHUMAaJIbH [Iponemonc
0a30BBIX [pu pemennn o TPHUPOBAHEI TPUPOBAHEI
bIit HabOp TPHUPOBAHbI IMpoaemoHcTp
HaBBIKOB. CTaHIapTHBIX 6azoBble HaBBIKH
HaBBIKOB 0a30BbIC HpOBaH
HeBo3moxHOCTB 3amaq He HaBBIKU TIPH pu N
TSt HaBBIKH TIPH TBOPUYECKUH
OLICHUTH HAIUYUE | HMPOIEMOHCTPHUP pelreHnn peuieHnn
Hasbixu peureHus penieHun MOAXOM K
HaBBIKOB OBaHBI 0a30BbIC CTaHJIapTHBI HECTaHAApT
CTaH/apTHEI CTaHJIapTHBI PpeLIeHHIo
BCJICJICTBHE HaBbIKH. ViMemn X 337124 C HBIX 33724
X 337124 C X 3ama4 0e3 HECTaHIAPTHEI
OTKa3a MecCTO IpyObIe HEKOTOPBIM oe3
HEKOTOPBIM OLIMOOK U X 3a/1a4
oOyyaromerocst OT | OMHUOKU u omuooK U
u HEJJ04eTOB
oTBeTa HeJJ0YeTaMH HEJI0YETOB
HeJ[0YeTaMI
HIxaJjia oueHMBaHUS NIPH MPOMEKYTOYHOM ATTECTALMHU
Onenka YpoBeHb NOATOTOBKHU
MPEBOCXOIHO Bce xoMnerenmuy (YacTu KOMIIETeHNIHH), Ha popMHUpOBaHIEe KOTOPHIX HAIIPaBIICHA JUCIHUILINHA,
copMHpOBaHBI HA YPOBHE HE HIDKE «IIPEBOCXOHOY, IPOAEMOHCTPUPOBAHEI 3HAHUS, YMEHHS,
BIIQJICHHSI 110 COOTBETCTBYIOIIMM KOMIIETEHIIMSM Ha YPOBHE BBIIIE MPETyCMOTPEHHOTO
IPOrpaMMoi
OTJIHYHO Bce xommeTeHIny (4acT KOMIIETEHIHH), Ha (POPMUPOBAHHE KOTOPBIX HAIpaBieHa AUCLIUITINHA,
copMHpOBaHBI HA YPOBHE HE HUKE OTIHIHON.
3UTeHO 04YeHb XOPOIIO Bce xoMnerentuy (YacTa KOMIIETEHNNH), Ha popMHUpOBaHIEe KOTOPHIX HAIIPaBIICHA JUCIIUILIIHA,
copMHpOBaHBI HA YPOBHE HE HIKE «OUSHb XOPOIIO)
X0pouIo Bce xoMnerentuy (YacTa KOMIIETEHNNH ), Ha popMHUpOBaHIEe KOTOPHIX HAIIPaBIICHA JUCIIUILIIHA,
c(opMHUPOBAHBI HA YPOBHE HE HUXKE «XOPOILIOY.
yaoBjieTBOpUTENb | Bce kommeTeHInN (YacT KOMITETEHINH), Ha (JOPMUpPOBaHNE KOTOPHIX HAMIPABIICHA IUCIUIIINHA,
HO copMHpOBaHEl Ha YpPOBHE HE HIKE «yAOBIETBOPUTENBHO», INPHU STOM XOTs OBl OJHA
KOMIETEHIHs c(OPMUPOBAHA HA YPOBHE «yJJOBJICTBOPHTEIHHOY»
HeynoBJerBopute | XoTs ObI OHA KOMIETEHIMS c(hOPMHUPOBAHA HA YPOBHE HEYIOBIETBOPUTEIHHOY.
JILHO
He 3a4TeHO
J10X0 XorTs OB 0JTHa KOMITETEHIUS CHOPMHUPOBAHA Ha YPOBHE IITIOXO)




5.3 TunoBblie KOHTPOJIbHBIC 3aJaHUA UJIH HHbIC MaTepHaJIbI, HGOﬁXO]II/IMLIe AJIA OHEHKHN

pe3yJbTATOB 00yUeHHUS HA MIPOMEKYTOYHOM aTTeCTAlMHU

5.3.1 TunoBble 3aJaHNs1, BLIHOCUMbIE HA IPOMEKYTOYHYI0 aTTECTAUMIO:

Ouenounoe cpeacTso - KOHTPoOJIbHBIEC BONPOCHI

IK3amen

Kpurepun onenuBanus (KoHTposbHbIe BONIPOCHI - JK3aMeH)

Ounenka

IMPEBOCXOJTHO

OTIIMYHO

OYCHb XOpOoHIO

XOPpOIIO

YAOBJICTBOPHUTCIBLHO

HCYHOOBJICTBOPUTCIIbH
0

I1JI0XO0

Kpurtepuu oneHnBanus

YpoBeHb 3HaHU B 00BbEMe, ITPEBBILIAIOIIEM IPOTrPaMMY OTOTOBKH.
[TponemoHCcTpUpOBaHBI BCE OCHOBHBIE YMEHUsI. PellieHbl Bce OCHOBHBIE
3ajaun. BeImoaHeHsb! Bce 3a7jaHusl, B IOJIHOM 00beMe 0e3 HeI0UETOB.
[TponemMoHCTpUpPOBaH TBOPUECKHI MTOAXO0/1 K PEIICHUIO HECTAHIaPTHBIX
3ajad.

Bricokuii ypoBeHb BIaieHUs MaTepUaIoM. Y pOBEHb 3HaHUHN B 00bEME,
COOTBETCTBYIOILIEM ITPOrpaMMe MOArOoTOBKU. [IpaBUIbHO BBIMIOIIHEHBI BCE
3aganus. [I[poneMoHCTpUpPOBaHbI BCE OCHOBHBIE YMEHUS, PELICHBI BCE
OCHOBHBIE 33/1a4¥ C OT/AE€IbHBIMH HECYIIECTBEHHBIM HE0YETAMHU.
[IposiBneHbI OTIMYHBIE CIOCOOHOCTH MPUMEHSTH 3HAHUS U YMEHHS K
BBIMIOJTHEHUIO KOHKPETHBIX 3a1a4. [IpoieMOHCTpHpOBaHbl HABBIKU MTPU
peIlIeHNH HECTaHIaPTHBIX 3a/1a4 0e3 OMUOOK 1 HEJJOUETOB.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM MPOrPaMME ITOATOTOBKH.
JlonyIieHo HeCKOJIBKO HECYIIECTBEHHBIX OHOO0K. [TpogeMoHCcTprpOBaHbI
BCE OCHOBHBIC YMEHUSI, PEIICHBI BCE OCHOBHBIC 3a1auu. BBITIOJIHEHBI BCe
3aJlaHus, B MIOJJHOM 00bEME, HO HEKOTOPBIC C HEJOYCTAMH.
[TpoaemMoHCcTpHpOBaHbI Oa30BbIC HABBIKHM MPHU PEIICHUH CTaHIAPTHBIX 3a1a4
0e3 OIIMOOK U HEJOUYETOB.

ypOBeHB 3HaHWUH B O6’beMe, COOTBCTCTBYIOIIICM ITPOTpaMME ITOATOTOBKH.
HpaBI/IJ'ILHO BBITIOJTHEHA 0O0JIbIIIAs YaCTh 3aI[aHPII>i, AOMYIICHO HECKOJIBKO
HCFPY6BIX OIIIMOOK. HpO)IeMOHCTpI/IpOBaHBI BCC€ OCHOBHBIC YMCHMU!, PCILICHBI
BCC OCHOBHBIC 3aaa4U C HGFPY6BIMI/I omunOKaMu. BEITIOTHEHEI Bce 3aaHus B
IIOJIHOM 06'BCM6, HO HECKOTOPLIC C HEAOYUCTAMU. HpOI[eMOHCTpI/IpOBaHLI
0a30BbIC HABBIKU IIpU pCHICHUHN CTAaHAAPTHBIX 3a74a4 C HCKOTOPBIMHA
HCOO0YCTaMU.

MuHHUMaNBHO TOMYCTUMBINA YPOBEHB 3HAHUM, TOMYILIEHO MHOTO HETpyObIX
omnOku. [IpogeMoHCTpUpPOBaHBI OCHOBHBIE YMEHHUS, PEIIEHBI TUIIOBbIE
3aJauu ¢ HerpyOobIMu olMOKaMu. BhINOIHEHBI BCe 3a/1aHus], HO HE B TIOJIHOM
o0beme. MimeeTcst MUHUMAaIIbHBIA HA0Op HABBIKOB JUISI PELLICHUS
CTaHJapTHBIX 3a/1a4 C HEKOTOPBIMH HEJJOUETAMH.

YpoBeHb 3HAHUN HUKE MUHUMAaJIbHBIX TpeOoBaHuil. Vimenu mecto rpyObie
omnOku. [TposiBieHsl HenoCTaTOYHBIE CIIOCOOHOCTH PUMEHSTH 3HAHUS U
yYMEHUs IIPU PELICHUH CTaHIapTHBIX 3a]a4.

OTCYTCTBI/IC 3HaHUH TCOPETUUCCKOI'0O MaTcpuala. OTCYTCTBI/IC
MHUHUMAJIBbHBIX yMCHI/Iﬁ OTCYTCTBI/IC BJIAICHUS MAaTCPpUATIOM.
HeBo3MOXXHOCTE OLIEHUTH MOJIHOTY 3HAHUI U HAJIM9HEe HAaBBIKOB U yMCHI/Iﬁ
BCJIICACTBHUEC OTKa3a 06yqa101ueroc;1 OT OTBCTA.



Tunossblie 3aganus (KoHTpoIbHBIE BONPOCHI - JK3aMeH) I OlleHKH COPMUPOBAHHOCTH
komnerenuu OIIK-1 (CnocobeH aHamM3upoBaTh ¥ HHTEPIPETUPOBATH PE3YIbTAThl XUMHUECKUX
AKCIIEPUMEHTOB, HAOTIOCHHUI U U3MEPECHHI )

3aganue 1. OCHOBHbIE MAKPOMOJIEKYJISIPHBIE XapaKTEPUCTUKU: CPEITHUE MOJICKYJISIPHbIE MacChl U
MOJICKYJISIPHO-MAcCOBOE  pacmpeseieHue. Tumel KOH(UTYpAallMOHHOW H30MEpUH  (XUMHUYECKas
U30MEPHUSI 3BEHBEB, LINC—TPAHC-U30MEPHS], CTEPEOU30MEPHS).

3amanue 2. MHunuupoBaHue  pajMKalbHOM  MOJMMEpU3alMu. TUmbl  MHUIMATOPOB.
D¢ dexTnBHOCT, MHULIIMUPOBaHUA. [[pUIrHbI OTKIIOHEHUS YPPEKTUBHOCTH MHULIUUPOBAHUS OT 1.

Baganne 3. Kunetnueckas cxema paguKkanbHOM monuMepusanuu. BeIBoj ypaBHEHHs CKOPOCTH
paguKanbHOM nmoimmepu3anuy. AHaaIu3 ypaBHEHU.

Baganne 4. Kunernueckas cxema paJMKaIbHOM MosMMepu3anuu. BbIBOJ ypaBHEHUS CTENEHH
nonumepuzanuy. OnpeneraeHne OTHOCUTENbHBIX KOHCTAHT Mepelaul ey, OTHOILCHHUS .

Bamanue 5. Peaknuym mepepauu nenu npu paaukaiabHOW nosnuMepusanuu. Ilepepaua nenu Ha
uHunmarop. Ilepemaua nenum Ha MoHomep. JlerpaganuoHHbll nepeHoc uenu. OnpeneneHue
OTHOCHUTEJIbHBIX KOHCTAHT II€peladyM LIEIH.

3amanue 6. Perynsaropsl MonekyssipHoil Macchl. Kiaccel coennnenunii. 3HaueHne U MPUMEHEHHE
PETryJIsATOPOB MOJEKYJISIpHON Macchl. OnpeziesieHe OTHOCUTENIbHBIX KOHCTAHT Iepeiaun LemHu.

Baganune 7. UHruOupoBaHMe M peryaupoBaHUE paJAMKalbHON mnonuMmepusanuu. CuibHblE U
ciabble MHruouTOpsl (3amemnutenu). [Ipumepsl. MunykunonHsiii nepuoj. OmnpeneneHue CKOpOCTH
UHULUMPOBAHUS METOJIOM UHTHOUPOBAHUS.

3amanne 8. TepmMoaMHaMMKa  paJuMKalIbHOW  nosmMepusanuu.  [lonumepusannoHHO-
JenoJuMepu3allioHHoe paBHoBecue. IlpenenpHas Temmeparypa mnoiaumepusauuu. PaBHOBecHas
KOHIEHTpaLUsi MOHOMEDA.

Baganne 9. Katmonnas nonmmepuszanus. MOHOMEpHI, CHOCOOHBIE BCTYNAaTh B KATHOHHYIO
nosmmMepusanuio. Karaamsaropsl 1 cokaTanu3aTopbl. POCT 1 orpanndeHne pocTa nenen npyu KaTHOHH 01
HOJMMEPHU3ALHH.

Baganne 10. AHMOHHas mosuMepu3anus. MoHOMepbl, CHOCOOHBIE BCTYNAaTh B aHUOHHYIO
noauMepusanuio. Kataimszaropsl aHMOHHOW nosmMepu3anui. HUIIMMpoBaHue, pocT U OrpaHUUYEHUE
pocrta 1enel pu aHMOHHOW nosmmepusanuu. "JKussle nenu'.

Bamanue 11. Ilonmukonaencanus. OCHOBHbIE KHHETUYECKHE 3aKOHOMEPHOCTU. YpaBHEHHE
Kaposepca. Cuiutsie 1 pa3BeTBIIeHHbIE TOIMMEpHL. Touka reaeodpa3oBaHusl.

3ananue 12. JlecTpyKuus MOJIMMEPOB.

Bamanue 13. CBOOO/IHO-COUJICHEHHAs] LENb — MOJENIb HJCAJbHO T'MOKOH MaKpOMOJIEKYIIbI.
W neanbHblii rayccoB KIIyOOK, XapaKTEPUCTUKH €r0 Pa3MEpOB: CPEIHEKBAPATUUHOE PACCTOSIHUE MEXKIY
KoHIaMu nenu (<R2>1/2), cpennekBagpaTHuHblii paanyc uHepuuu (<S2>1/2) (BeiBox). Kontypnas
JuinHa uenu. Pacnpenenenue no pasmepam, pacupeesieHue Mo MIOTHOCTH 3BEHbEB B KITyOKe.

Bamanue 14. PeanpHble nenu. Pasmepsr peanbHbix 1memeit (<R2>1/2, (<S2>1/2). Dddext
UCKIIFOUeHHOT0 00bema. Habyxanue kiyOka.

3amanue 15. 3aBUCHUMOCTH pa3MepoB KiIyOka OT KOHIIEHTpAlUH MOJUMEpa U TeMIEepaTyphbl.
Teopema ®nopwu.

Bamanue 16. [lonsitue o cermente. TepmoamHamuueckuil (crarucruyeckuit, KyHa) cermeHr,
KMHETUYECKUI CETMEHT, MEXaHUYECKHUM CerMeHT. Pacuer pa3MepoB cerMeHTa.

Bagaune 17.Tmbkocts 1enu. IloBopoTHO-M30MepHBIM  MexaHu3M. KonndecTBeHHBIE
XapaKTEePUCTUKH THOKOCTH. TepMoauHamMuyeckas U KUHETHUYeCcKas TMOKOCTh. Pa3mepsl m rmbKocTh
JKECTKOLIETIHBIX ITosInMepoB. [lepcucrenTHas niuuHa.



Baganue 18. Yopyrocts uaeanbHoro kiyoka. IIpupona ymnpyroit cuisl. 3aBUCUMOCTh MOZIYJIS
YOPYTOoCTH OT TeMmepaTypsl. TermoBsie 3p¢exTsl mpu nedopmaruu.

3aganue 19. Bsazkoynpyroct. Monens MakcBemta. Penakcanusa HanpsbkeHus.  BbiBoja
YpaBHEHUS.

3amanue 20. [IpyHIMIBI pacueTa SHTPOINUU U SHTAIBIINU cMelleHus. [lapamerp pacTBoprumocTH
I'unbnebpanaa. 3nauenue. MeToabl onpeaeneHus.

Bananue 21. Teopust @nopu-Xarruuca. OCHOBHBIE TTPEICTABICHUS

Bamanne  22. OcMOTHYECKOE  JaBJIEHHE  pacTBOpoB  mosnuMepoB.  KosmyecTBeHHbIE
XapaKTEPUCTUKU TEPMOJINHAMUYECKOTO KaueCTBA PACTBOPUTEIS

Bamanue 23. McTtuHHBIE pacTBOpHI nonuMepoB. OcobeHHocTu. OrpaHudeHHas pacTBOPUMOCTb.
®dazoBbie auarpammel. [IpaBuino a3 'n66ca

3ananune 24. Habyxanue nonuMepos. ['enun

Bamanme 25. BsA3kocTh pa30aBieHHBIX PACTBOPOB TMOJMMEPOB. YpaBHEHHE XarruHca.
XapakTepucTuueckas BA3KOCTb. Y paBHeHue Mapka-KyHa-XayBruHKa

Bamanue 26. Ctepeoperyisipubie nmoaumepsl. Kpucrammsanus, KpucTauinueckue o0pa3oBaHus
(ocobenHoOCTH).

Bamanue 27. Tepmomexanuueckast kpubas. CrekiooOpa3HOe COCTOSHME. BbIHYXIE€HHO-
aracTHyecKas fedopmanus

3ananue 28. Tpu bu3IeCKuX COCTOSTHUSA aMOp(HBIX
NoIMMEpOB. BiausiHue MoneKy/sipHOIl Macchl Ha TemrepaTypsl nepexonoB. [lnactudukanus

Bamanue 29. CTEKI000pa3HOE COCTOSHUE MOIMMEPOB. Teopuu cTeKIOBaHUS

Bamanue 30. [lehopmanronHsie cBoiicTBa monuMepoB. OpreHTaLNs

3amanue 31. Mexanusm paspymenus nonumepos. [Joaroseynocts. Popmyna JKypkosa
Bananue 32. BA3KOCTh pa30aBIeHHBIX PACTBOPOB MOTUMEPOB. YpaBHeHHe DiiHIITelHA. Ero
yHUBepcanbHOCTh. Y paBHeHue dnopu-dokca. 3naueHue

Tunossble 3aganus (KoHTpoIbHBIE BONIPOCHI - JK3aMeH) I OlleHKH CPOPMUPOBAHHOCTH
kommneTenuun OIIK-2 (CnocoGeH mpoBOAUTE C COOIIOIEHHEM HOPM TEXHUKU O€30MaCHOCTH
XUMUYECKUM SKCIIEPUMEHT, BKJIIOUYasi CUHTE3, aHAJIN3, U3yYE€HUE CTPYKTYPhI U CBOWCTB BEIIECTB U
MaTepuaioB, UCCIIEJOBAaHHUE MTPOLIECCOB C UX YYaCTHEM)

Banmanue 1. PagukanbHas nmonuMepusanus Ha TIIyOOKHX CTeneHsxX npespaineHus. ['enb-apgexr.
Mopnens o6pbiBa 1ienu. YpaBHeHue 3yooBa-EmenssHoBa. [Ipremsl nogasinenus renb-3gdexra.

Bananue 2. CriocoObl MPOBEEHUS paluKaIbHON nonuMepusanuu. OcoO0eHHOCTH AMYIbCUOHHOM
MOJIMMEPU3ALIIH.

3ananue 3. PagukanpHas cononumepusannsd. KuHetndeckass cxema MOJEIN KOHLIEBOTO 3BEHA.
YpaBHEHME cOCTaBa COMOIUMEPA

3ananne 4. OTHOCUTENBHBIE aKTUBHOCTHM MOHOMeEpoB. Pusnueckuil cmbici. Kpusble coctaBa
CoToIMMepa.

Bamanue 5. PeakiMoHHas CIOCOOHOCTh MOHOMEPOB M pajaukanoB. CTepHUuecKuid, MOJSPHBIH,
pe3oHaHCHBIH (hakTop. AKTHBHBIE MOHOMEPHI W HeakTHWBHBIC. [IpaBmio antuOarHOCTH. Cxema Q-
e Andpes-Ilpaiica.

Baganune 6. Comonmumepusanusi Ha TIIYOOKHMX CTeNeHsX mpeBpameHus. KommosuimoHHas
HEOJTHOPOIHOCTb

3ananue 7. MOHHO-KOOpAMHALMOHHAA noiauMepusanus. [lonuMepusanus QUEHOB Ha alKHUIaxX
Mmetaios. [lonnMepusanus Ha katanu3aropax Llurnepa-Hatra.



3amanne 8. IlomukoHnmeHcanus. Tumbl peakumii  HoJuMKOHIeHcauuu. PaBHOBecHas H
HEpaBHOBECHAs OJUKOHACH calUs. Pojib TOOOYHOTr0 HU3KOMOJIEKYJIIPHOTO MPOAYKTA.
Tunosbie 3aganus (KoHTpoJIbHbIE BOPOCHI - JK3aMeH) VISl OLeHKH C(POPMUPOBAHHOCTH
komnetrenuu OIIK-6 (CiocoOeH npencTaBisiaTh pe3ynbTaThl CBOSH pabOThl B YCTHON M TUCBMEHHOMN
(dopme B COOTBETCTBUHU C HOPMAaMH U MPABUIIAMH, IPUHATHIMU B IPO(PECCHOHATBHOM COOOIIIECTBE)

1. HamummTe OCHOBHBIC PEaKIIMH, KOTOPHIE OTBETCTBEHHEI 32 TO, 4TO () PEKTUBHOCTH
WHULIMMPOBAHUS MEHbIIIE | TIPH MOJTMMEPHU3alUKA CTUPOJIA B IPUCYTCTBUH TIEPOKCHIA
OcH3oMIIA.

2. Kakue u3 npuBeIeHHBIX HIKE BEIIECTB MOYKHO MCIIOJIb30BaTh B KAUE€CTBE PETYIISTOPOB
MOJICKYJISIPHOM MacChl PU PAIUKaIbLHON MOJMMEpH3aINK BUHIIIAIETATa: IepCyIbdar
aMMOHWUSI, all€TOH, YETHIPEXOPOMHUCTHIN yIJIepoa, THAPOXUHOH, 2,6-1umpem.0yTui-4-
METHI(EHOI, U30MPOIUIIOBEIN CIIUPT, IUKJIOTEKCaH, ACIIHIMEPKANTaH.

3. Kakosa cpennsst 3 (HeKTHBHOCTh HHUIIMMPOBAHUS TUHUTPUIIOM a30M30MACIISTHOM KUCIIOTHI,
eciu npu nonumepusanuu B npucyrctsuu 0.01 MOJIb 3TOro MHUIIMATOPA MOJYYEH MOJUMED,
cojepkaiuii Ha KoHIax MmakpomMosiekyi 0.012 MoJib OCKOJIKOB 3TOr0 MHUIIMATOPA, & CTEIICHb
IIpeBpalieHust ”HULIHaropa cocrasisieT 80%?

4, Hanummre peakiiuy Iepeaadu ey npy noauMepusamnuu crupoia na CCl4, CBr4,
XJIOpo(hOpM, H-OyTHUIIMEPKAIITaH, H-TIPOMUIOBEIN CIIUPT, U30MPOITUIIOBEIN CITUPT, OSH30JI,
ATHIIOEH30I1. PacrionokuTe pacTBOPUTENH B MOPSJIKE YBEIUYEHUS UX PEAKIIHOHHOM
CIIOCOOHOCTH B peakiuu nepenadun rnenu. OTBeT MOsICHUTE.

5. O6cyauTte BIUsSiHUE aKTUBHOCTU MOHOMEpA U paJivKaa Ha HaOJI01aeMyl0 aKTUBHOCTb
peakiuii pagukaia ¢ MOHOMEpOM. B KakoM MopsiIke MOKHO PACIIONOXKUTh CIEAYIONINE
MOHOMEPHI Ha OCHOBAHMH MX aKTUBHOCTH: CTUPOJI, BUHUJIAIETAT, METHJIMETaKPHJIAT,
aKPIWIOHUTPUI? B KakoM MOpsIKe H3MEHSIETCS] aKTHBHOCTh PaIMKAIIOB, 00Pa3yIONIUXCs U3
COOTBETCTBYIOIIUX MOHOMEPOB?

6. YuyeOHO-MeTOAMUYECKOEe M HH(POPMALMOHHOE o0ecnedeHre JUCHUIIMHBI (MOIYJIA)

OcHoBHas TuTeparypa:

1. CemunkoB KOpwuii [lenncoBuy. BeicOkOMOIEKyIsIpHBIE COSAMHEHUS : yueO. JIJIsl CTYIEHTOB BY30B,
obygaromuxcs mo cnenuanbHocT 011000 "Xumust" u manpasiaernto 510500 "Xumus". - 3-e u3m., crep. -
M. : Akanemus, 2006. - 368 c. - (Bsiciiee mpodeccuonanbHoe oopazoBanue. EcrecTBeHHbIE HAYKH). -
ISBN 5-7695-3028-6 : 250.69., 48 5k3.

2. CemuukoB FOpuii JlenucoBnd. BeneHne B XUMHUIO OJIUMEPOB : yuel. mocobue Aisi CTyIEHTOB BY30B,
oOyuaromuxcs o HanpasieHuto BI1O 020100 "Xumus" u cneunansnoctu 020201 "dyngam. u
npuknaasas xumus'". - CII6. : Jlans, 2012. - 224 c. : ni. - (YuebHuku /i By30B) (CrienuanbHas
autepartypa). - ISBN 978-5-8114-1325-6 : 399.96., 98 sk3.

3. Kupees BsiuecnaB BacuibeBud. BeicokoMOEKyIIsIpHBIE COETUHEHUS : yuel. JIJIsl CTY/IEHTOB BY30B,
00yJaronuxcs Mo CrenraTbHOCTH " XUM. TEXHOJIOTHSI BHICOKOMOJIEKYJISIPHBIX coenHeHui". - M. :
Bricmras mxoira, 1992. - 512 c. - 300.00., 25 5k3.

4. BolcOKOMOEKYIsipHbIE COeTUHEHUS : YdeOHUK U mpakTukyMm / M. C. ApxakoB [u ap.] ; mof
penakmueit A. b. 3e3una. - Mocksa : FOpaiit, 2023. - 340 c. - (Bsicmiee o6pazoBanue). - ISBN 978-5-534-
01322-1. - Texcr : anextponHbIi // DBC "FOpaiit"., https://e-

lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=845117&idb=0.

JononHuTenpHas tureparypa:



1. Kupees B. B. Bricokomonekymsipubie coequaenus B 2 4. Yacte 1 : yueOnuk / B. B. Kupees. - Mocksa :
FOpaiir, 2023. - 365 c. - (Breicmee o6pa3oBanue). - ISBN 978-5-534-03986-3. - Tekct : 3neKTpOHHBIH //
OBC "HOpaiit"., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=844676&idb=0.
2. Kupeer B. B. Beicokomonekysipabie coenuaenus B 2 4. Yacts 2 : yuebnuk / B. B. Kupees. - Mockaa :
FOpaiit, 2023. - 243 c. - (Breicmiee o6pazoBanue). - ISBN 978-5-534-03988-7. - Tekct : 37eKTpOHHBIH //
OBC "HOpait"., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=847886&idb=0.

[Iporpammuoe obecnieuenue u MHTEpHET-pECypCHI (B COOTBETCTBUU C COJICPKAHUEM JUCIUTITAHBI):

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-F38CEE702A7E
https://biblio-online.ru/book/44521F55-0BB6-49C4-8390-38A6BE9B6C42
https://biblio-online.ru/book/3D18372E-9FFD-4ACF-AB4F-5DB140F0260F

7. MaTepuajibHO-TeXHUYECKOE ofecriedeHne JUCHUNINHBI (MOIYJIs1)

VY4eOHble ayaUTOPUM AJIs MPOBENEHUS YYEOHBIX 3aHATUN, MPETyCMOTPEHHBIX OOpa30BaTEIbHOU
IPOrpaMMOM, OCHAILIEHbl MYJIbTHUMEAMUHBIM 000pyZOBaHHEM (IPOEKTOpP, 3KpaH), TEXHUYECKUMHU
CpelCcTBaMU O00Yy4eHMs], CHELHATIN3UPOBAHHBIM 00OpYJOBaHMEM: AHAIUTUYECKUE BECHI, Pa3pbIBHAs
MalllmHa, KoHcucroMmeTp I'enmnepa, TepMoBecs!, CyMMIbHbIN MIKad, BUCKO3UMETp Y Oensiofe
[lomemienust g caMoCTOATENbHON PabOTHl O0y4aIOUIMXCS OCHAILEHbl KOMIBIOTEPHON TEXHUKOH C
BO3MOXHOCTBIO MOAKIIOYEHHU K ceTh "HHTepHer" u oOecneueHbl JOCTYIIOM B 3JEKTPOHHYIO
uH(OPMAIMOHHO-00pa30BaTEILHYIO CPEYy.

[Iporpamma cocrasieHa B coorBeTcTBuH ¢ TpeboBanusmu OC HHI'Y no HanpaBieHHI0 MOATrOTOBKH
04.03.01 «Xumus».

ABtop(b1): 3aiineB Cepreil JIMuTpueBuy, TOKTOp XMMUYECKHX HAYK, TOLIEHT.
3aBenyrouuii kadenapoii: 3aiiues Cepreit JImurpueBuy, TOKTOp XMMUYECKUX HAYK.

[Iporpamma ogoOpeHa Ha 3aceaHuu MeToIMuecKo KOMIUCCHN XUMHUUECKOTo (akyinbTeTa OT 23 Mas
2023 r., npoTokoa Ne 7.



