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1. Henu ocBoeHNst y4eOHOM AUCHUNIIHMHBI

B pesynbrare ocBoeHus: yueOHON AUCUUIIINHBI «DU3HKO-XUMUS paCTBOPOB U AUCIIEPCHI

CUHTCTUYCCKUX U NPUPOAHBIX ITOJIUMCPOB» 06yqa}0m1/11710;1 JOJIDKCH:

3HaTh OCHOBHBIC (I)I/ISI/I‘-ICCKI/IG MOACIN MOJIMMCPHBIX LIeHefI B pPacTBOpC,
TEPMOJIMHAMHYECKIE 3aKOHOMEPHOCTH B3aMMOJCHCTBUS IOJIMMEPA C PACTBOPHUTEIIEM,
(a3oBble paBHOBECHS B CHCTEME NOJIMMEP-PAaCTBOPUTENh M TPOWHBIX CHCTEMax C
y4acTUEM pacTBOpPUTEN, OCOOEHHOCTH HaOyXaHHs MOJUMEPOB, KIACCU(UKALNIO
MOJMMEPHBIX KHUJIKUX CHCTEM M CBOWCTBA AUCIEPCHI TIOJIMMEPOB;

YMCTb PCAIM30BbIBATH IMOJIYYCHHLIC 3HAHHA B obmactu (I)I/ISI/IKO-XI/IMI/II/I PacTBOPOB U
IMCHEepCHi TpU  M3YYCHHUH TPOIECCOB BA3KOTO TEYEHHUS IIOJIMMEPHBIX CHCTEM,
ONIPEICTICHU!  MOJICKYJISIPHO-KMHETHUECKUX  XapaKTePUCTHUK  IOJUMEpOB "
THAPOJMHAMUYECKUX  ITapaMeTpoB  MaKpOMOJIEKYJI B pacTBOpax,  YIpPaBIAThH
YCTOWYHMBOCTBIO M IMHAMUKOM JMCIIEPCHBIX CHCTEM Ha OCHOBE PaCTBOPOB MOJIMMEPOB;
BJIAZACTh: TCOPCTUYCCKUMU U MPAKTUYCCKMMU OCHOBAMU IUIAHUPOBAHHUA W HNPOBCACHUA
9KCIIEPUMEHTA; aJEeKBAaTHHIMH METOJAAMHU HCCIECIOBAaHUSI M 00paOOTKH, IOIyYCHHOU
Hay4YyHOH HH(pOpMAIMH, CIIOCOOHOCTHIO BBICTPAUBATh JIOTMYECKYIO B3aUMOCBS3b MEKIY
CTPOCHHEM MAaKpPOMOJIEKYNl H (HU3UKO-XUMHYECKHUMH CBOWCTBAMHU  ITOJMMEPHBIX
pPacTBOpPpOB U I[I/ICHepCI/Iﬁ, HaBbIKaMH CaMOCTOATCIBHOI'O aHaJlku3a (bYH,Z[aMeHTaHBHBIX
npoOIeM HCIOJIB30BAHUS IOJMMEPHBIX PACTBOPOB W JHUCIEPCHUH sl TONTyYCHHS
MaTCpuajioB C 3aJaHHBIMU CBOMCTBaMHU.

NPUMEHSATh 3HAHUS B 00NACTH (DPU3MKO-XUMHUH PACTBOPOB MOJMMEPOB M JTUCIIEPCHBIX
CHCTEM IS pelieHns MPO(ECCHOHANBHBIX 331a4 B HAYYHO-IPAKTHYECKOH eI TEIbHOCTH.

2. MecTo yueOHO# JUCUMILIUHBI (MOIYJIS) B CTPYKTYPe NPOrPaMMbl ACIIUPAHTYPbI

Jucnunnnna «PU3UKO-XUMHUS PACTBOPOB U JUCIEPCUN CUHTETUYECKUX U IPUPOIHBIX

MOJIMMEPOBY» BKJIIOYeHA B 4acTh 2.1 Jucrumauasl (Moxymn) OOpa3oBaTebHOIO KOMIIOHEHTA,
cemecTp 2.

,Z[I/ICI_II/IHJ'II/IHa 6a31/1pyeTc;1 Ha 3HAHUAX, YMCHHUIAX W HaBBbIKAaX, IMOJYYCHHBIX IIPU OCBOCHUU

mucuuiuinH Ha ocHoBe OITOII npenpiyniero ypoBHsi 00pa3oBaHUs: YPOBHS MarucTpaTypbl (UIH
crienpanuTeTa) o HarnpasiaeHuto 18.04.01 XumMuueckast TEXHOIOTHSI.

3. [IlnannpyemMble pe3yJIbTaThl 00yUeHHs 10 JHCHUIIIMHE

Taoauua 1

TexHomorun

PesynbraTel 00y4ueHus

Kputepuu pe3ynpraTtoB o0ydeHHS

(dbopmMHupoBaHUs

CriocoOHOCTB K
KPUTHYECKOMY aHAITU3Y U
OLICHKE COBpeMeHHI)IX
HAYYHBIX JIOCTHKECHHH,
reHEPUPOBAHKE HOBBIX

3HaTh:  KIACCU(PUKAIMIO  MOJMMEPHBIX  IKUIAKHX
CHCTEM, OCHOBHBIE (DU3UUECKHE MOJEIH TOJTUMEPHBIX
LIETIEH B pacTBOpE;

YMeTh: PCAIN30BLIBATL TIOJIYUYCHHBIC 3HAHUA IIpU
OIIpEJEIICHUU MOJIEKYISIPHO-KUHETUYECKUX
XapaKTepUCTUK IOJIMMEPOB M THUJPOJIUHAMUYECKUEX
rapaMeTpoB MaKpOMOJIEKYJI B pacTBOpax;

ujeH Npu pereHun Bnagers: TeopeTHueCcKMMM U NPAKTHYECKUMHU JI, CP, U]]3, Peg)
HCCIIE0BATEIbCKUX U OCHOBaMH TUTAHUPOBAHMS " MIPOBEICHNUS
MPaKTHYECKNX 33/1a4, B 9KCIEPUMEHTa; aJIeKBaTHBIMA METOJlaMU
TOM 4HCIIE B UCCIEOBaHNs M 00paOOTKH MOJTYYEHHOW  HAaydHOH
MEKANCIMIUINHAPHBIX UH(pOpPMaLUH, CHOCOOHOCTBIO BBICTPaNBATh
o0macTax JOTMYECKYI0  B3aUMOCBA3b  MEXKAY  CTPOCHHEM
MaKpOMOJIEKYJ ¥ THIAPOJMHAMUYECKHMHU CBOMCTBaMU
pa30aBIEHHBIX PACTBOPOB NOJIMMEPOB.
Croco6HOCTD

IUTAaHUPOBATh U peIIaTh

3HaTh: MEPCHEKTUBBI Pa3sBUTHSA NPO(ECCHOHATBHON
0o0acTy 3HaHUS

CP, 113




3a1a4M COOCTBEHHOTO
poheCCHOHATBHOTO H
JMYHOCTHOTO Pa3BUTHUS

Vmers: OIPEACIIATE HCAOCTAOIUE 3HAHUA W HAaBBIKU
" IUIaHUPOBATH CITOCOOBI UX TIOJTYYCHUSL

BJ'IaIICTI)Z OCHOBHBIMH IPpUEMAaMU HAYIHOT'O

Ppa3BUTHA UCCICAOBAHUA

3HaTh: COBPEMEHHBIC OKCIICPUMECHTAJIbHBIC n
TCOPCTUYCCKUE METOABI HUCCICIAOBAHUA B obnacTH

Bnanenue kynbtypoit MOJUMEPHBIX ~ CHUCTEM;  CIIOCOOBI,  METOIbl U
HAay4HOT'O MCCIICIOBAHUS B | TEXHOJIOTHUH HayYHBIX UCCIIECAOBaHUI.
00J1aCTH XUMUYECKUX YMmers:  chopMynMpoBaTh  3aJadyd  HAay4HOTO
TEXHOJIOTHi{, B TOM YHCJIe | MCCIIEOBaHUs B 001acTH (PU3UKO-XUMHHU PAacTBOPOB
C UCTIONTb30BaHUEM npu H3YYCHUN TG PY3HOHHBIX u JI, 113, CP, 1J[3
HOBEHIIINX THIPOJIUHAMHYECKUX CBOMCTB PacTBOPOB ITOJIMMEPOB.
HHPOPMALNOHHO- Bnaners: CHIOCOOHOCTHIO CaMOCTOSATEIIEHO
KOMMYHHUKAIIMOHHBIX OCYIIECTBIIATH Hay4HO-HMCCIIEA0BATEIbCKYIO
TEXHOJIOTUI EATENLHOCTD B NIpEAMETHON obnacry;

nH(pOpMaIMOHHO-KOMMYHHUKAIIHOHHBIMU

TCXHOJIOTUAMMU IPU pCHICHUM TMMOCTABJICHHBIX 3a4a4.

3HATh. OCHOBEI Ieaarorukmu BBICIIEH IIKOJIBI
I'oroBHOCTS K

. YMerh: pa3pabarbiBaTh OCHOBHBIE pa3zeibl y4eOHBIX

NpenoaaBaTeIbCKOM

KypCOB C Y4YETOM COBPEMEHHOTO COCTOSIHHS HayKH,
JICATCIBHOCTH 10 OTIPEJICTIAITE POJIb U MECTO KOHKPETHOW IMCIMIUINHBI
OCHOBHBIM P P P 113, CP, U/I3

CIELUaJbHOCTH B OOIIEM IIpolecce IOATOTOBKH
00pa3oBaTeNbHBIM

6akaaBpOB M MarkucTpoB
MIPOTrpaMMaM BBICIIETO

Brnaners: OCHOBaMH HOPMaTHBHO-IIPaBOBOTO
oOpa3oBaHUs

obecnieueHns yueOHOTO mporiecca

3HaTh: CTPYKTYpHbBIE MOJIENN KOHIIEHTPUPOBAHHBIX U

HOJTypa30aBICHHBIX pacTBOpoB MOJIMMEPOB,

OCHOBHBIE PEOJIOTHYECKHIE YPAaBHEHHS, OMUCHIBAOIINE
Bnagets ¢uzuxo- MIOBE/ICHHUE PACTBOPOB MOJIMMEPOB U AUCTIEPCUH HAa UX
XUMHYECKUMU OCHOBAMU OCHOBE B YCJIOBUSIX JIe()OPMUPOBAHMSE;
mpoueccos, YMeTh: pCain30BbIBATL IMOJYUYCHHBIC 3HAHUA B
MIPOMUCXOJISIINX B obyacTn (PM3MKO-XUMHHU PACTBOPOB M AWCIEPCUIl IpU
MOJMMEPHBIX MaTepuaiax | W3y4eHWH HPOLECCOB BA3KOTO TEUECHUs! MOIMMEPHBIX JL.CP, I3
Ha CTaJ1H U3TOTOBJICHUS CHCTEM; T
u MomudUKay u3nenuii, | Boagers:  TeopeTHYeCKMMH M TIPAKTHYECKHMU
UX TOCIeTyIomnei OCHOBaMH TUTAHUPOBAHMS " MIPOBEICHNUS
00paboTKH U B TIporiecce 9KCIIEPUMEHTa,; aJIeKBaTHBIMA METOJlaMU
9KCIITyaTalix UCCIIEOBaHNuA U O00pabOTKM MOIY4YEHHOM  HaydHOMH

uHbOpPManUK B OOJACTH M3YYEHHS PEOJOTHYECKUX

CBOMCTB pacTBOPOB IIOJIUMEPOB M JUCIEPCUN Ha

OCHOBE PacTBOPOB ITOJIUMEPOB

3HaTh: (ha30BbIe paBHOBECHUS B CUCTEME TIOJIMMEP-

pacTBOPUTEND U TPOHHBIX CUCTEMAaX C y4aCTHEM

ACTBOPHTEJISI, 0COOCHHOCTH HAOyXaHusl MTOJMMEPOB

CriocoGHOCTB U p p ’ Y posB,

KJIacCH(UKAIMIO TOINMEPHBIX JKUJIKUX CHCTEM;
TOTOBHOCTB K

YMeTh: peaar30BbIBaTh HOTyYCHHBIC 3HAHUS B
UCCIIEJOBAaHUIO (PHU3HKO- .

o obsacTu PU3NKO-XMMHH PACTBOPOB M JUCHEPCHI TIPH

XUMHUYECKUX CBOMCTB

W3yYECHUH MPOLIECCOB BA3KOTO TCUCHHMS ITOIUMEPHBIX
MOJIMMEPOB U N .

CHCTEM, YIPABIATh yCTOHYINBOCTBIO M TUHAMHKOM
KOMITO3HTOB,

JIMICTIEPCHBIX CHCTEM Ha OCHOBE PAcCTBOPOB
MOJIEKYJIIPHO-MaCCOBBIX

MOJIMMEPOB;
XaPAKTCPHCTHIK Brnanets: TeopeTHUECKIMHU U IPAKTUIECKUMHU
MTOJTMMEPOB, (Ha30BBIX ) P p JI 113, CP, 113

paBHOBeECHil B
MOJTUMEPHBIX CUCTEMAX,
KOJUJIOMJIHBIX CBOMCTB
CUCTEMBI ITOJIUMEp —
acTuuKaTop —
HaTOJIHUTENb,
MOP(OJIOTHH U CTPYKTYPBI
MOJINMEPHBIX MATEPUAIIOB

OCHOBAaMM IIJITaHUPOBAHUA U IPOBCACHUA
OKCIICPUMECHTA, aJICKBATHBIMU MCTO/IaMHU
Uccie0BaHMs 1 00paObOTKM MOJyYeHHOW Hay4HOMH
uH(DOPMAIINH, CIOCOOHOCTBIO BBICTPAUBATD
JIOTUYECKYIO B3aUMOCBS3b MEXAY CTPOCHHEM
MaKpOMOJIEKYIT H (PU3UKO-XUMHUYCCKUMH CBOMCTBAMH
MOJIMMEPHBIX PACTBOPOB U THCIEPCHIA, HABBIKAMH
CaMOCTOSITENILHOTO aHaIn3a (yHIaMEHTabHBIX
poOJIeM HCIIOB30BaHMS OJIMMEPHBIX PACTBOPOB H
IHCTIEPCHU VTS TOTYYSHUS] MaTepHaloB C 3a1aHHBIMH
CBOWMCTBAMH.




CriocoGHOCTB 1
TOTOBHOCTB K
HCCIIEIOBAaHUIO CTPYKTYPHI
U CBOICTB pacTBOPOB U
PacIuIaBOB MOJIUMEPOB,
HNOJMMEPHBIX JUCHEPCHUil,
B3aMMOCBSI3U CTPYKTYpPBI U

3HaTh: KJIACCU(UKAMIO JUCTIEPCHHA  TMOJUMEPOB,
CrocoOBI UX MOTYYCHUS M METOIBI CTAOMITN3AIIIH;
YMeTp: peann30BBIBATH IIOJIyYEHHBIE 3HAHUS B
obnacTu (U3MKO-XMMHUH AWCIIEPCUIl MOJIUMEPOB NPHU
N3Y4YCHUU TPOLECCOB BA3KOIO TCUYCHUSA AHUCHEPCHBIX
CHUCTEM YHPABIATh YCTOMYMBOCTBIO M JWHAMHKOMN
JUCIIEPCHBIX ~ CHCTEM Ha  OCHOBE  pPacTBOPOB
MOJIUMEPOB;

CBOMCTB KHIKUX Brnanets: crnocoOHOCTBIO BBICTpaMBAaTh JIOTHUECKYIO JILCP, 1]3
MOJIUMEPHBIX CUCTEM CO B3aUMOCBA3b MEXKIY CBOMCTBaMH HHCHCPCHOHHOﬁ
CTPYKTYpOH U Cpensl, IUCIEPCHOCThIO W  O0BEeMHOW  Joyei
SKCIITyaTalluOHHBIMHA IIPICHCpCHOﬁ (1)33131 u (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IMI/I
XapakTCPpUCTUKAMHU CBOMCTBaAMH TTOJIMMEPHBIX ancnepcnﬁ, HaBbIKaMH
TIOJIMMEPOB, TTOJIUMEPHBIX CaMOCTOATCIIBHOTO aHaJin3a q)yHI[aMeHTaHBHBIX
MaTepuraioB U Hp06ﬂeM HCIOJB30BaHUS TMOJUMEPHBIX [lI/ICHepCI/Iﬁ
KOMIIO3UTOB JJIs1 MOJIyUCHUA MarepuaioB C 3aJaHHbIMH
CBOWCTBaMH.
4. O0beM U copep:kaHMe JTUCHUILTHHBI
4.1. O0beM TUCIHUIIINHEI
Taoanma 2
IMoka3zaTenb 00beMa AUCHHUILTHHBI TpynoemkocTh
O0bEM OUCHUILUIMHEI B 3a4ETHBIX €IUHULAX 3
O0BeM TUCHUIIAHEL B 4acax 96
Jlexuuu (4) 8
IIpaxkTHueckue 3aHATHS 18
(cemunHapsl) (4)
CamocTosiTenbHas pabota (1) 70
dopma KoHTpoJIA (3a4./9K3.) 3a4er

96 8 18

70



4.2 Conepxxanue pa3iejioB y4eOHOH TUCHUIIMHBI

Taoauna 3
HaumeHoBaHME NPAKTHYECKHUX (CEMUHAPCKUX)
Jleknuun .
3aHATHI
() ()
& &
E =
HaumeHoBaHue pa3jena y4eoHoii = = OuneHoynbIe
() ()
M CIMILTUHBI S S cpencTea
Ne u Tema Jekuuu ; Ne 1 TeMa NPAKTHYECKOT0 3aHATUS ;
-5 5]
= =
> >
(= =Y
= =
1.®usnueckue MPEACTaBICHUS 0
MaKpOMOJIEKYJIax B pacTtBope. 1. Paccmorpenue (yHIaMEHTANBHONH U Yemuoii onpoc 6
I'uapoauHaMuyecKuit anyc IIEPUOAMYECKON JIMTEPATYpBl B 00JIACTH suoe o0cyducoenus u
DdusnvecKue npeICTaBICHUS O APOX paiuy puoa patyp N 4
MakpoMoJiekyir.  [lomuMepHas Uemb ¢ CBOWCTB  pacTBOpPOB W JHCHEPCHI NPOGEPKU ME3UCO8 U
MaKpOMOJIEKYJIaX B pacTBOpE. .
00BEMHBIMHU B3aUMOIEHCTBUAIMU. nojuMepoB. JIMCKyccHs MO pe3ysbTaram JIUMepamypHo2o
CBOOOIHBII W  HUCKIIOYEHHBIH OOBEM. CaMOCTOSATENHHOM MOATOTOBKHY. 0630pa, Konnoxeuym

Habyxanue 1 KOJUIaIic moJIMMEepHON IIEeTIH.

CpoiicTBa pa30aBiI€HHBIX pacTBOPax
HOJIIMEPOB.

2.KoHIIeHTpaIMoOHHbIE PEKUMBI
MOJTMMEPHBIX PAacTBOPOB. TepMoamHAMUKa
pa3baBieHHBIX pacTBOpoB. KoynmuratueHbe
cBolicTBa pacTBopoB. JJuddysus u BsI3kocTh
pa30aBleHHBIX  pacTBOpax  IOJMMEPOB.
Ynpyroe cBeTopaccesHUE B TOJUMEPHBIX
pacTBOpax U HAHOAMCIEPCHSIX.

2. AHajau3 JKCIEPUMEHTAIBHBIX METOJIOB
HUCCIICAOBAHUS FH}IpO)II/IHaMl/I’-IeCKI/IX u
PEOJIOTUYECKUX CBOICTB pacTBOpOB
IIOJINMEPOB U JUCIIEPCUI.

Yemuori  onpoc 6
sude o0cyxHcoenus u
nposepKi me3ucos u
JUMepamypHozo

0630pa, Konnokeuym

TCpMOHI/IHaMI/IKa nu (ba?,OBI)IC
PpaBHOBECHUSA B CUCTEME TTOJITUMED —

3.TepmonnHaMuka u (pa30BbIE PaBHOBECHS

B CHCTEME TIOJIUMEP — PaCTBOPHUTEIb.
Teopuss ®nopu-Xarruica A CHCTEM
MTOJTUMEP-PACTBOPUTETb. CBoboxHas

3. AHanu3 SKCHEpHUMEHTAIbHBIX METOI0B
uccienoBaHns (Ha3oBBIX pPaBHOBECHH B

Yemuoui - onpoc 6
sude 00cyxcoenus u
NPOGEPKU ME3UCO8 U

PACTBOPHUTEITH. SHEprus CMeEIIeHHs. TpoiHBIE CHCTEMBI B pacTBopax U AUCHEPCHSIX TOIUMEPOB. JIUMEPAMYPHO20
MOMMMEPHBIX ~ CMECSX B  IPHCYTCTBUU 0630pa, Konnoxeuym
pacTBOpHUTES.

4. T1oMUAIEKTPOIIUTHI. Binsinue .
o o Yemuoii onpoc 6
ANEKTPOCTATUYECKUX B3aWMOJCHCTBHN Ha
[ToMMAAEKTPOTHTEI. 4. AHanmu3 DKCIEPUMEHTAJIbHBIX METOJIOB sude o00cyxHcoenus u

WHTepnonuMepHsie U
MOJIUAJIEKTPOJIUTHBIE KOMILIEKCBI.

KOH(OpMaLMI0 MaKpOMOJIEKYJISIPHOM ILIenH
U BA3KOCTh pacTBOpoB. Ciabble U CHIbHBIE
MOJIUBJICKTPOIUTHI. [MoauamdonuTel.
Haubonee  3HauMMbple  IPEACTaBHUTEIH

HUCCIIEOBaHUS CBOHCTB
MOJURJIEKTPOIUTOB.

pacTBOpOB

npogepKu mesucos u
JUMepamypHo2o
0630pa, Koniokeuym




MOJIMAJIEKTPOINTOB. VHTEpIoIMMepHbIe |
MOJHMIEKTPOIUTHBIE ~ KOMIUIEKCHI,  HX
azicopOIHsl Ha TBEPABIX MTOBEPXHOCTSIX.

5.KoHneHTpupoBaHHbIe pacTBOpBI
noiaumepos.  HabyxaHume W BSI3KOCTb
Peonoruueckue coicTsa nosuMepoB.  Peoslornueckue  cBolicTBa Yemuoui - onpoc 6
KOHLICHTPUPOBAHHBIX PACTBOPOB KOHLIEHTPUPOBAHHBIX pacTBOpoB 5. Tlomyyenume u aHaIM3  JAHHBIX sude obcyxHcoenus u
MOJIMMEPOB U JIUCIIEPCHI HA OCHOBE | MOJMMEPOB W JUCHEpCHid Ha OCHOBE | 2 pEoJIOTHYECKUX ~ KPUBBIX  pacTtBopoB | 4 nposepKl me3ucos u
KOHLICHTPUPOBAHHBIX PaCTBOPOB KOHILICHTPUPOBAHHBIX pacTBOpoB MOJIMMEPOB. JUmMepamypHo20
MIOJIMMEPOB. nojauMepoB. OCHOBHBIE — PEOJIOTHYECKHUE 0630pa, Konnokeuym
ypaBHeHUs. TemriiepaTypHble 3aBHCHMOCTH
BSI3KOCTH.
Jucnepcnn TIOJIMMEPOB JIaTEKCHI.
6./lucnepc €poB, are
Jlucnepcun MOIMMEpPOB, JTATEKCHI. M .
. Crioco0bl IOy 9EHUS JIICTICPCHA Yemuonti onpoc 6
Crioco0bI TOTyYeHUsI JUCTICPCHIA . 6. Paccmorpenme  (PUIUKO-XUMHUYIECKUX
momuMepoB.  Crabwnmsanus — Aucriepcuit . sude obOcyxcoenus u
nojaumepos. Crabunnzanus OCHOB CTabMIM3aLUN JHCTIepCHiA
o noauMepoB. DU3NKO-XUMHYIECKUE OCHOBBI | 2 npoGepKu me3ucos u
Jucriepcuii monumepoB. Ou3HKo- . MOJMMEPOB. AHAIN3 IKCIIEPUMEHTAIBHBIX
CTaOMIM3ALUH AUCTIEPCUI TOJTMMEPOB. JUmepamypHoz0
XHUMUYECKHE OCHOBBI CTAOMIN3AINN METOJIOB.
N [ToxydeHne NOJMMEPHBIX MaTEpPHAIOB HX 0630pa, Konnokeuym
JUCIICPCUM TTOJIUMEPOB. o
JHMCIIEPCHH TTOJIMMEPOB
BCETI'O yacoB B cemecTpe 10 18 3auem




5. CamocrosiTesibHast padoTa 00y4arOIIUXCs

Taoauna 4
” . T 0€eMKOCTb B
Ne ni/m HaumeHnoBaHue pa3aena yueOHO TUCIIMIIHHBI Conep:xkaHue caMOCTOATETbHOMH PadoThI pya wacax

1 1-6 IToaroToBKa K ceMHUHApaM 5

2 1-6 [TonroToBKa K KOJTIOKBHYMY 10

3 1-6 [MonOop u aHanm3 TUTEpaTyphl Ui pedepara 5

4 1-6 AHanm3 SKCIIEPUMEHTAIBHBIX TaHHBIX 5

5 1-6 IToaroToBKa K yCTHBIM JUCKYCCHSAM 5

6 1-6 [TonroToBka K 3a4eTy 8
BCETI'O 4acos B cemecTpe: 38




6. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

[Ipn ocBoeHun AuCHUIUIMHBI «DPU3MKO-XUMHS PACTBOPOB MOJMMEPOB U AUCHEPCHBIX
CUCTEM» UCTIONB3YIOTCS CIIeAYyIoIIre 00pa3oBaTeIbHbIC TEXHOJIOTHH:

- HCTIOJIb30BAHUE CAMOCTOSITENIBHO TOOBITOTO MEPEKUTOTO 3HAHUS U YMEHUS;

- KpPUTUYECKOE MBIIIJICHUE, YMEHUE aHAJIM3UPOBAaTh CUTYalMi0, IPUHUMATh pELICHUE,
pemate mpodiaemy;

- KpeaTUBHOCTbh: CIIOCOOHOCTh BUJIETH SIBIICHHUE C Pa3HBIX TOYEK 3PEHHS, BAPUATHBHOCTH
MBIIUIECHHUS, IOUCK Pa3HbIX PEIIEHUH OTHOCUTEIBHO OJJTHON CUTYALIHH.

B kauectBe HamOonee YacTo HUCHOIB3YEMBIX TEXHOJIOTHH OOY4YEHHs] MPUMEHSIOTCS:
KOMMYHUKATHUBHBIC; WHTEPAKTUBHBIC, MHTCHCHBHBIE B (HOpPME JICKIIUN-AUCKYCCUH, KPYTIBIX
CTOJIOB, AUCITYTOB.

JIns  akTMBM3alMM IIO3HABATENIBHOIO MpOLECCa ACIHMpPAaHTaM JAOTCA  3aJaHus 110
CaMOCTOSITENILHOM MOJTOTOBKE OTAENBHBIX (pparMeHTOB ceMuHapoB. [[i1s opueHTanmu yueOHOTro
mporecca Ha MPAKTHYECKYIO JEATENBHOCTh IPOBOAUTCS ONMPOC 00 OCHOBHBIX IpoOiieMax
npohecCHOHANBHON e TENbHOCTH aCTIUPAHTOB.

OCHOBHOM  aKIIEHT BOCHIMTATEIbHOW paboThl JAenaeTcss Ha  J10OPOCOBECTHOM,
npohecCHOHATFHOM BBITTOTHEHUH BCEX yUEeOHBIX 3aJaHUM.

[Ipn ocymecTBieHMr 00pa30BaTENbHOIO Mpolecca MO AUCLHUIIIIMHE HCIONb3YIOTCS
UH(GOPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHbIE TEXHOJOTUU B BHUJIEC MOATOTOBKH M TPAHCIALUU
MPE3EHTAUNN TOMAIIHUX 3aJaHH.

7. ®OHJ OLIEHOYHBIX CPEACTB JIsl MPOBEeHUs TeKylleld U MPOMEeKYTOYHOH aTTeCTAIUN 110
JTUCIHUILIHHE

7.1 llpumepHasi TeMATHKA KYPCOBBIX MPOEKTOB (PadoT) — HE MPEAYCMOTPEHBL.
7.2 Ilpumepsbl UCIIOJIb3yeMbIX OLIEHOYHBIX CPEICTB ISl TEKYILIEero KOHTPOJIs

KoHTponbHBIE BOMPOCHI M 3aJaHWsl JUIsl MPOBEICHHS TEKYIIEro KOHTPoJs (B Qopme
KOJUIOKBUYMA):

l. duznueckue MIpEeACTaBICHUS 0 MaKpOMOJIEKyIax B pacTtBope.
I'maponnHaMuyueckuid pagnyc MaKpOMOJIEKYI.

2. [Tonumepnass uenb ¢ OOBEMHBIMH B3auMojeWcTBUAMHU. CBOOOAHBIA U
UCKJIIOYeHHbIN 00beM. HaOyxaHue 1 Kosutarnc noJuMepHOil Lemnu.

3. TepmoanHamuka  pa30aBleHHBIX  pacTBOpoB. KomnuratuBHble — CBOICTBa
pacTBopoB. Iuddy3us 1 BI3KOCTh pa30aBICHHBIX PACTBOPaX MOJIUMEPOB.

4. [lonuanektponutsl. BnusHue  3IEKTPOCTATUUECKUX  B3aUMOACHCTBUH  Ha

KOH(OpMaIMi0 MaKpOMOJICKYJIIPHOM IIeMW U BSI3KOCTh PAcTBOpPOB. HWHTepmoimMMepHbie U
MOJIUAJIEKTPOIUTHBIE KOMIUIEKCHI, UX aJCOPOIIMS Ha TBEP/IBIX TOBEPXHOCTSX.

5. TepmoauHamuka U (pa3oBble paBHOBECUSI B CHUCTEME IOJIMMEP — PACTBOPUTEID.
Teopus ®nopu-Xarrusca Juis CUCTEM NOJIUMeEp-pacTBopuTenb. CBOOOHASI SHEPTHsI CMEILICHUS.

6. Tepmoannamuka U (a3oBble paBHOBECUS B CHUCTEME IOJIMMEP — PACTBOPUTEID.
TpoiiHble CUCTEMBI B TOJUMEPHBIX CMECSX B IPUCYTCTBUH PACTBOPUTEIIS.

7. Peonornueckne CcBONCTBA KOHIIEHTPUPOBAHHBIX pPAacTBOPOB IOJIMMEPOB U

JUCTIEpCUil HA OCHOBE KOHIIEHTPUPOBAHHBIX PACTBOPOB MOJIMMEPOB. OCHOBHBIE PEOJIOTHUECKUE
ypaBHeHus. TeMIiepaTypHbIE 3aBUCUMOCTH BSI3KOCTH.
8. Jucnepcuu moauMepoB, JIaTeKchl. CTIOCOOBI MOTYUYEHHUS TUCTIEPCHI TIOTUMEPOB.
9. Crabunuzanms  aucnepcuit  moiauMepoB.  DU3MKO-XMMHYECKHE  OCHOBBI
cTabunu3anuu aucnepcuil monumepos. llogyueHne MOJMMEPHBIX MaTepUaoB MX TUCHEpCUi
MOJINMEPOB



7.3 Ilpumepbl HCHOJB3yeMbIX OLCHOYHBIX CPeICTB I INPOMEKYTOYHOM

aTreCTallumn

10.
11.

12.

13.

14.

15.

16.

17.

18.
19.

20.
21.
22.
23.

KOHTpOJII:HLIe BOIIPOCHI U 3alaHuAd 1JIA TPOBCACHUA HpOMG)KyTO‘IHOﬁ aTTCCTalluu.

l'uapoprHamMuueckuii paguyc MaKpOMOJIEKYJ W ero BiusHHE Ha AuddQy3noHHO-
KHHETUYECKHE CBOMCTBA Pa30aBIEHHBIX paCTBOPOB MOJUMEPOB.

Pazbyxanue u Koyutarnc moJMMepHOH TeMH.

Huddysus u BA3KOCTh pa30aBICHHBIX PACTBOPOB MOJMMEPOB

OCHOBHBIE yPAaBHEHUs, OINMCHIBAIOIINE KOHIEHTPALMOHHBIE 3aBUCHMOCTH CBOWCTB
pPacTBOPOB MOJIUMEPOB.

Peonornueckue cBOMCTBa KOHIIEHTPUPOBAHHBIX PaCTBOPOB MOJIMMEPOB M AUCHIEPCHI Ha
OCHOBE KOHIIEHTPUPOBAHHBIX PACTBOPOB MOJIUMEPOB.

MeToibl TOCTPOCHHUS U aHATH3 (a30BBIX JUATPAMM MTOJIUMEP-PACTBOPUTEIND

®da3oBble pPABHOBECHS B PACTBOpPAX IMOJUMEPOB B OWHAPHBIX PACTBOPUTENSX U B
CMEIIaHHbIX PAaCTBOpaxX MOJUMEPOB.

Oco0eHHOCTH MTOBE/ICHUS U CBOMCTBA PACTBOPOB MOIUAIEKTPOIUTOB.
DIIEKTOCTaTUYECKHE B3aMMOJECHCTBUSA B pPacTBOpax 3JEKTPOJUTOB U MX BIIMSHHE HA
BS3KOCTh pa30aBICHHBIX PACTBOPOB.

DIEKTPONPOBOJHOCTh PACTBOPOB MOJUAIEKTPOIUTOB U COJIEN MOTUIIIEKTPOIUTOB.
[lonuaneKkTpoauTHBIE KOMIUIEKCHL. BilMsiHME cocTaBa Ha pacTBOPUMOCTb U CBOMCTBA
pactBopos I1OK.

AHanu3  SKCHEPUMEHTAJbHBIX  METOJOB  MCCIENOBaHMsS  CBOMCTB  PacTBOPOB
HOJIMRJIEKTPOIUTOB.

AHanu3 SKCHEPUMEHTAIbHBIX METONOB  MCCIEAOBAHHUA T'MIPOJUHAMUYECKHX U
PEOJIOTHYECKUX CBOMCTB PACTBOPOB MOJIUMEPOB U TUCIIEPCUH.

Jucnepcuu noaumepoB, naTtekcbl. CrocoObl MOMyYeHHs TUCTIEPCU TOTUMEPOB.
Crabwnuzanusi nucnepcuid moauMepoB. DHU3MKO-XUMUYECKUE OCHOBBI CTAaOMIU3ALUU
JUACTIEPCUI TTOJIMMEPOB.

[TonyueHue moMMMEpPHBIX MAaTEPUATIOB UX JIUCIIEPCUI TTOJIUMEPOB

Oco0eHHOCTH MOTyYEHHUs TOJUMEPHBIX MAaTEPUATIOB UX JAUCIIEPCHUM MTOIUMEPOB

Teopuss ®nopu-Xarruaca aias CUCTEM MOJIMMeEp-pacTBoputenb. CBoOOAHAs 3HEprus
CMEIICHHUS.

TpoliHbIE CUCTEMBI B IOJUMEPHBIX CMECAX B IPUCYTCTBUU PACTBOPUTENS.
KosnuratuBHele  CBOWCTBA  pacTBOpOB  moJumepoB.  Kpuockonuueckuii U
OCMOMETPUYECKHE METO/IbI ONIPEAEIICHHUS] MOJIEKYJIIPHOM MacChl OJIUMEPOB.

Huddys3us u BI3KOCTh pa30aBICHHBIX PACTBOPAX MOTUMEPOB.

VYpyroe cBeropaccessHue B MOJUMEPHBIX PACTBOPaX U HAHOAUCIIEPCHSIX.
CtpykTypooOpazoBaHue B paCTBOPAX MOJIMMEPOB M TUCIIEPCHBIX CUCTEMAX
3aBUCUMOCTD BSA3KOCTU OT 0ObEMHOM J10JIM AUCTIEPCHOM (ha3bl



8. YueOHO-MeTOANYecKoe U HH(OpMaHOHHOE o0ecnieyeHHne Y4eOHOM TUCIUTIIHHBI

8.1 IlepeyeHb OCHOBHOM M JONOJHUTEIbHON Y4eOHOM JIUTEpaTyphbl

Tabanna S
Bun uwspanus
Ne (YyueOHuK, I'on
ABTOp(BI) HaumenoBanue uzganus W3natenscTBO
n/m yuebHOe U3J1aHUs
rocooue)
1 2 3 4 5 6
OcHOBHas JIUTEPaTypa
Buxopesa I". A OCHOBEI peosIoTuu Koncnekr M.: MI'TY um.
1 o . 2010
lanp0paiix JI.C. MOJIMMEPHBIX CHCTEM. JEKIHI A.H.Kocsirnaa
2 Kunpneesa H.P. Audpdysus 5 Yuacbuoe MI'TY 2006
MIOJTUMEPHBIX CHCTEMaX nocobue
3 [Iumonok, M.B. Bricokomoney 1ipHbie Y4aeOHHK MuHck: Bbli. mik. 2012
COEIMHEHHS
JlonoJiHuTEIbHAS IUTEPATYPa
Martsees, B.C., SIukoB ITonyuenue u
4 B.1.,I'nys M. I; CBOICTBa PacTBOPOB U Y4aeObHuK M. : Xumus 1994
Kynnuuxun B. T'. PacCIIaBOB MOJUMEPOB

8.2. DyilekTpOHHbIE U3IAHUA

8.3 MTH®POPMAIIMOHHOE OBECIIEYEHUE YYEBHOT'O ITIPOLHECCA

Pecypchl

AJIEKTPOHHOW  OMONMOTEKH,  HWH(POPMAIIMOHHO-CIIPABOYHBIE  CHCTEMBI U

npodeccroHabHbIe 0a3bl TaHHBIX:

Ne i | DJIeKTPOHHbBbIE yueOHbIe H3/IaHUs, JIEKTPOHHbIE 00pa30oBaTe/bHbIE pecypchl

1. | OBbC «Jlanby» http://www.e.lanbook.com/

2. | «Znanium.com» Hay4YHO-M3AATEILCKOTO eHTpa «MHppa-M»
http://znanium.com/

3. | Dnextponnsie m3nanus «PI'Y um. A.H. Kocsirnna» na mnatrgopme 9bC «Znanium.comy
http://znanium.com/

4. | 9bC «MBUCy http://dlib.eastview.com/

IIpodeccnonanbHbie 0a3bl JAHHBIX, HH()OPMAIMOHHBIE CTIPABOYHBbIE CUCTEMbI

1. | Scopus https://www.scopus.com (MexkayHapoIHas yHHBepcallbHas pedepaTHBHas 0Oa3za
JNAHHBIX, WHACKCHUpYIomas ©Oojee 21 ThIC. HAMMEHOBAaHWUN HAYYHO-TEXHHYECKHX,
TYMaHHUTApHBIX MU MEIUIMHCKUX KYPHAJOB, MaTepuasoB KoH(pepeHmid npumepHo 5000
MEKTyHAPOAHBIX U3JIATENIBCTB);

2. | Scopus http://www. Scopus.com/

3. | Hayunas osnektponnas Oubmmoreka eLIBRARY.RU https://elibrary.ru (kpymHeummii
poccuiickuii MHQOPMALMOHHBIN MOPTan B 00JAacTH HAyKH, TEXHOJOTHH, MEIULIUHBI U
o0OpasoBaHus);

4. | Web of Science http://webofknowledge.com/

Pycckos3prunsiii caiit komnaanu Thomson Reuters http://wokinfo.com/russian

5. | Kypunan «IInactuxcy http://www.plastics.ru

6. | XKypnan «MexayHapoaHble HOBOCTH MHpa rutactMacey http://www.plasticnews.ru

7. | ba3a nannbix B mupe Academic Search Complete - oOmmMpHas MOJTHOTEKCTOBAsK HAYYHO-

HCCICO0BATCIIbCKAs. COI[ep)KI/IT IMOJIHBIC TCEKCThI TBICAY PCUHCH3HUPYEMBIX HAYYHBIX

KYpHAJIOB 1o XUMMH, MalIMHOCTPOEHHUIO, ¢dusuke, OMOJIOTHH.
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http://search.ebscohost.com

8. | Xypnan «Xumudecknue BoJoKHay: http://www.magpack.ru

9. | [larenTHaga 6a3a xommaunu QUESTEL — ORBIT

https://www37.orbit.com/#PatentEasySearchPage

[lepeyeHb mporpaMMHOT0 0becredeHust

PexkBH3UTEHI MOATBEPKAAI0LIET0
Neni/n | IIporpammHoe o0ecnieueHue AOKyMeHTa/ CBoOoagHo
pacnpocTpaHsieMoe

1. | Windows 10 Pro, MS Office 2019

KOHTpakT 85-DA-44-20 ot 28.12.2020

2. | PrototypingSketchUp:
everyone

3D modeling for

KOHTpakT Ne 18-DA-44-19 ot 20.05.2019

3. | Office Pro Plus 2021 Russian OLV NL Acad

AP LTSC

KOHTpakT Ne 60-0A-44-21 ot 10.12.2021

4. | Microsoft Windows 11 Pro

KOHTPakT Ne 60-0A-44-21 ot 10.12.2021

9.MaTepuajibHO-TeXHUYECKOe o0ecnevyeHue TUCIHIIIMHBI

MaTepI/IaJILHO—TeXHI/I‘{eCKOC

obecneueHue

JUCHUITIIMHBI npu O6yLICHI/II/I C

HCIIOJIB30BAHUCM TPAAUIUOHHBIX TEXHOJIOTHI O6y‘~IeHI/IH.

HaumeHoBaHue y4yeOHBIX ayAUTOPUIA,
JadopaTopuii, MAaCTEPCKUX, OUDIHOTEK,
CIOPT3aJI0B, NIOMeleHN i 1151 XpaHeHUsI H
NpoPUIAKTHYECKOT0 00CTyKUBAHUS
Y4e0HOro 000py/I0BaHMsA M T.II.

OcHaleHHOCTh YU4eOHbIX ayAUTOPHIi, 1adopaTopuii,
MAaCTePCKHX, 0MOJIHOTEK, CHOPTUBHBIX 32J10B, MOMEIEHH TSI
XpaHEeHHs U NPOPUIAKTHIECKOTO 00CTYKUBAHUS YI€OHOTO
000py10BaHUs U T.II.

119071, 2. Mockea, Manwiii Kanyscckuii nepeynok, 0.2, cmpoenue 4.

Aynutopust Ned4217 - nabopatopust ajst
NPOBENICHNS 3aHATHH CEMUHAPCKOT0
THIIA, TPYIIIOBBIX ¥ MHUBHIYaJIbHBIX
KOHCYHBTaHHﬁ, TCKYUICTO KOHTPOJIA U
NPOMEXYTOYHOM aTTeCTalluy.

— KowmmiekT yueOHOI MeOenn, CrieIuaTn3npOBaHHOE
000pyZOBaHHE: OT)KUMHOE YCTPOUCTBO, TEPMOIIKAQHI,
BOJsiHAs OaHs, TEPMOCTAT, CTOJIMK HarpeBaTelbHbIH ¢
MHKPOCKOIIOM, XpoMaTorpad, aHAINTHIECKHE BECHI,
XMMHUYECKasl OCY1a YCTAHOBKH JUISI TATPOBAHHMS,
cokcnersl, PH- metp.

Aynutopus Ned4218 - nabopaTopus amst
HPOBENICHUSA 3aHATUH CEMUHAPCKOI0
THUTA, TPYIIOBBIX U MHIUBUIYIBHBIX
KOHCYJIbTaLUH, TEKYIIEr0 KOHTPOJISA U
NPOMEXYTOYHOM aTTeCTaLlUH.

- KommnekT yueOHol Mebenu, MenoBast 0CKa,
CIICITHATM3UPOBAHHOE 000PYIOBAHKE: TEPMOIIKA(HI,
BOJAHAA 6aHH, TEPMOCTAThI, aHAJIUTUYICCKUC BECHI,
TEXHHUYECKUE BECHI, XUMHUYECKas TIOCY/1a, YCTAHOBKH IS
TUTPOPOBAHHUSI, YCTAHOBKH JIJIsl CHHTE3a TIOJIMMEPOB,
YCTaHOBKa C 6-10 HarpeBaTeIbHBIMU sTUEHKaMU
cHa0XCHHAs OOPaTHBIMY XOJIOUIEHUKAMU, KATETOMETD,
KOHCHCTOMETP.

Aymutopus Ned220 - maGopaTopust Ajis
IMPOBCACHUA 3aHATHN CCMHUHAPCKOTo
THUIIA, TPYIIOBBIX U UHIUBUTYATBHBIX
KOHCYJIbTAINH{, TEKYIIIETO KOHTPOIIS U
IIPOMEKYTOUYHOM aTTeCTalyu.

- KommrekT yaeOHOI Mebenu, 1ocka MeToBasi, TCXHUIECKUE
cpezacTBa 00y4deHHsI, CITy>Kalllue ISl IpeICTaBICHHS
yueOHoi nH(popMay 60JIBIION ay TUTOPUH: HOYTOYK,
MPOEKTOP, 3KPaH JUIs MPOEKTOpa

TTomenieHus AJI51 CAMOCTOATEILHOM
pa6oThl 00y4YAIOIMXCS

OcHalIeHHOCTh NOMeLeHH I AJ1sl CAMOCTOSITeIbHOI padoThl
00y4aImmnxcs

YATAJIbHBIN 3ai OHOIMOTEKH:
IIOMEIIEHHE  UII  CAaMOCTOSTENBHOMN
paboOThl, B TOM 4YHCJIE, Hay4HO-
HCCJIEIOBATCIBLCKOM, MMOATOTOBKH
KYpPCOBBIX 5 BBIMTYCKHBIX

o  Crenmnaxku IJis KHUT,
e  KOMIUIEKT yueOHOU MebenH,
e 1 pabouee MECTO COTPYIHUKA U
— paboume MecTa JUIsl CTYACHTOB, OCHAIIICHHBIE
MePCOHATLHBIMU KOMIIBIOTEPAMH € TIOKIIOYCHUEM K
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HauMeHoBaHMe YUeOHBIX ayTUTOPHIA,
JabdopaTtopuii, MaCTEpPCKUX, OUDIHOTEK,
CIOPT3AJI0B, MOMeEIIeHUI 11 XpPAaHEHUs 1
NpoPUIAKTHYECKOT0 00CTyKUBAHUS
Y4e0HOro 000py/I0BaHMsA M T.II.

OcHaleHHOCTh Y4eOHBIX AyAUTOPHIi, 1a0opaTopuii,
MAaCTepPCKUX, 0u0JIMOTEK, CHOPTUBHBIX 32J10B, IOMeLeHU i A5
XpaHeHHs U NPO(PHIAKTHIECKOr0 00CIYKUBAHUSA Y1eOHOTO
000py10BaHUS U T.II.

KBAUTH(DUKAITHOHHBIX padoT. cetu «MHTEpHET» U 0OECIIEUeHHEM JOCTyIa K
AJIEKTPOHHBIM OMOIMOTEKaM U B 3JICKTPOHHYIO UH-
(bopMaMOHHO-00pa30BATENBEHYIO CPEY
OpraHu3aIyy.

MarepuanbHO-TEXHUYECKOE OOecreueHrue y4eOHOW MUCIMIUIMHBI TPH OOyYEeHHH C
HCIOJIb30BAHUCM BJICKTPOHHOI'O O6y‘-IeHI/I$I U JTUCTAHIIMOHHBIX 06pa3OBaTCJ'H>HBIX TEXHOJIOTHH.

Heo0xonumoe
IMapamMeTpbl TexHuuyeckue TpeGOBAHUA
o0opyaoBaHue
[lepconanbHbiil kKoMboTep/ | Beb-Opaysep Bepcus nmporpammHoro obecrnedueHus He
HOYTOYK/IIJIAHIIIET, Hmwke: Chrome 72, Opera 59, Firefox 66, Edge
Kamepa, 79, Aunekc.bpayzep 19.3
MHKPO(DOH, Ormeparonnas cucreMa | Bepcus mporpaMMHOTO 0OeCTICUCHIS HE
JUHAMHKH, mmwke: Windows 7, macOS 10.12 «Sierray,
JOCTYTI B ceTh VIHTEpHET Linux
Beb-kamepa 640x480, 15 xagpos/c
Muxkpodon 000
JuHamMuKK (KOJIOHKY WITH | JTIOOBIE
HAYIIHUKH)
Certb (MHTEpHET) [locrosiHHAs ckopocTh He MeHee 192 kbut/c

TexHonornueckoe obecrneyeHrne peann3alny NporpaMMbl OCYILECTBIISETCS ¢ UCTIONIb30BaHUEM
3JIEMEHTOB JIEKTPOHHOI HMHPOPMAIIIOHHO-00pa30BaTENbHON Cpeibl YHUBEPCUTETA.
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