MuHHUCTEPCTBO HAYKHU U BBICIIET0 OOpa30BaHU
Poccutickoit @enepanunu

DenepanpHOe rocy1apcTBEHHOE OIOKETHOE
00pa3oBaTeNbHOE YUPEXKIICHUE BBICIIETO 00pa3oBaHus
«JloHenkuil rocyjapCcTBEHHBIN YHUBEPCUTETY

Xumnueckuil Gpakynprer
Kadenpa pus MQJZ XUMUHU

4

PABOYAS ITPOTPAMMA JUCIHHUITJINHBI

BBICOKOMOJIEKYJISIPHBIE COEAVUHEHU S

VYkpynHeHHas rpyma HalpaBieHuH 04.00.00 Xumus

HOJITOTOBKH

ITporpamma BrIcIero o6pa3oBaHus [Tporpamma cnienuanurera

CnenuanbHOCTh 04.05.01 ®ynnameHTanbHAS W IMPHUKIATHASL
XUMHUS

Kpanugukarms Xumuk. IIpenonaBarens xumun

®opma oOyueHHS Ounas

Pa6ouas mporpamma amantupoBasa [JIs JIALL
C OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 310POBbSI 1 HHBAJIUIOB

Honerk 2024



Paboyas mporpaMMa [UCIUIUIMHBEI «BBICOKOMOJIEKY/ISIDHBIE COEXMHEHHS» LT
obyvarommxcs mo cnenuansHocTH 04.05.01 DyHmameHTanbHas W HPUKIAAHAS XAMA,
COCTaBJIcHa Ha OCHOBaHWH (DenepanpbHOro rocCyAapCTBEHHOTO 00pa3oBaTENBHOrO CTaHAApTa
BBICIIEr0 00pa3oBaHMs — CHENMaTUTeT o crenuansHoctd 04.05.01 dyngameHTanbHAs o
NpUKIaJHAs XUMHS, YTBEP)KICHHOTO IpHKa3oM MuHHCTepcTBa OOpa3oBaHUA U HAyKH
Poccmiickoit @enepamun ot 13 moms 2017 . Ne 652 (¢ u3m. u gom.), [Topsiaka oprasu3anuy 1
OCYIIECTBIICHUsS. 00pa30BaTENbHOM IEATETFHOCTH 10 00pa3oBaTebHEIM IIPOIrPAMMAM BBICIIETO
00pa3oBaHuss — mporpaMMaM OakalaBpHaTa, NPOTpaMMaM CIIEHUAIATETa, IIPOrpaMMaM
MarucTparypbl, yTBEPXKICHHOTO MpHKa3oM MHHHCTEpCTBa HayKM M BBICIIETO OOpa3oBaHMs
Poccuiickoii @enepamuu ot 06 ampenst 2021 1. Ne 245 (c m3M. M JOIL), B COOTBETCTBUH C
Y4eOHBIM IUTAHOM, YTBEPKIEHHBIM YdeHsM coBetoM ®TBOY BO «Jlonl'V» mna mabopa 2024
roja.

PazpaboTunk:
JOIEHT Kadeapsl GU3NIECKOH XUMHUH, c
KaHJI. XAM. HayK, JOII. Zé,&,ééé% P.W. Jlpira

Pabouas nporpamMma yTBepKIeHa Ha 3aceqaHuy Kadeapsl GU3HIeCKOH XUMHIH.
IIporokoi ot 26.03.2024 r. Ne 14,

3aBenyromuii kKapenpoit %,L B.M. Muxanpayk

COI'NTACOBAHO:

Jlexan xummdeckoro (akynaprera C.I'. baxTun

28.03.2024 r.

Y4ebHO-MeTOANYECKAsT KOMUCCHS XUMHUYECKOTO (DaKybTeTa
IIpotokoi ot 27.03.2024 r. Ne 2.
IIpencenarens 2 P.N. Jlpira

PykoBonuTens ocHOBHO# npodeccHoHanbEHoN
00pa3oBaTeIbHOM TPOTPAMMEL,

KaHJl. XHM. HayK, JOII. \_)5{ C%w O.B. bapanogsa
28.03.2024 1. &
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMEBI

1.1. TpeGoBanus K mpeaBapUTEIHLHON MOATOTOBKE OOYYAIOIIUXCS, MPEANICCTBYIOIINE
Y COMMyTCTBYIONIUE JUCHUILUIMHBI, HA KOTOPBIX OCHOBBIBAECTCS U3YyUECHHUE JAHHOM:

JUCLUIUIMHBL TpOorpaMmbl crienpanurera: Heopranudeckas XuMmus, AHaJIUTHYECKas
xumusi, Oprannueckasi xumusi, Pusndeckas xumusi, Matemarnka, ®usnka, Komionanas xumus,
Nudopmaruka, Ousznueckue METONbl HccleAoBaHus, KOMIBIOTEpHBIE TEXHOJIOTUHA B HAayKe U
obOpaszoBanuu, KnHeTrnka mpoCThIX U CIOKHBIX PEAKIMA B OPraHUYECKON XUMHH.

1.2.  JIMcuMIUIMHBI, KypCcOBbIe PabOThl U MPAKTHKH, ISl KOTOPBIX OCBOCHHE JaHHOU
JTUCIUTIIMHBI HEOOX0IMMO KaK TPe/IIIECTBYIOMIEE:

[MonmumepHble KOMIO3UTHI, Xumus Oenka, XWUMHYECKas TEXHOJOTHS, XHUMHS
HAaHOMATEPHAJIOB, TPOMU3BOACTBEHHAs  IMpaKTUKAa: HAy4YHO-HCCIIEeIOBaTeIbCKas  paboTa,
MPOU3BOACTBEHHAs MPAKTUKA: IPEAIUIIIIOMHAs.

2. OIMMCAHUE JTUCHUIUIAHBI / ITPAKTHKH / KYPCOBOWM PABOTHI /
I'OCYJAPCTBEHHOU UTOI'OBOU ATTECTALINN

2.1.  OOmas xapakTepucTUKa

HaumenoBanue nokazarens 3HavyeHHe noKa3aress
Ha3Banue 0O6pa3oBaTelbHON MTPOTpaMMBbI 04.05.01 ®ynpamenTanbHas U MPUKIIAIHAS
xumust (ITporpamMma cneranureTa)
[udp 1 Ha3BaHUE B COOTBETCTBUHU C b1.5.13 BeicOKOMOJIEKYIISIPHBIE COSAMHEHUS
y4eOHBIM TIJITAHOM
Yacth 00pa3oBaTeNbHOM MPOrpamMMbl bazoBast yacTh
KoanduecTBO 3a4eTHBIX €QMHUALL / BCETO YacOB 4,5/162

2.2.  Pacmpenenenue 4yacoB no ¢popMaM U eprogam o0ydeHusI

OO011e€e KOJIMYECTBO YaCOB
o = CaMOCTOSI-
dopma a3 6 - o
> | £ | Jekuu- | nabopa- | MPaKTH- | TENbHOH opmMa
00y4eHus N BCETO
3 OHHBIX | TOPHBIX | YeCKuX | paboThHI + KOHTPOJIS
K

Ounas 4 7 39 39 - 84 162 9K3aMeH
Ounas, Bcero

3. LEJM JUCLUTUIMHBI

I[aTL YCTKUC MPCACTABJICHUA O TCOPCTUUCCKUX W OKCICPUMCHTAJIIBHBIX OCHOBAaX HAYyKWH,
Hsyqa}omeﬁ BBICOKOMOJICKYJISIDHBIC ~ COCAMHCHUAA, C(l)OpMI/IpOBaTB 3HaHHSA O cIoco0ax
MOJIy4CHM, Cl)I/IBI/I‘-IeCKI/IX COCTOSIHHUAX, OCOOCHHOCTSX MMOJIMMCPOB U CBOMCTBAxX HMX PacTBOPOB;
IMO3HAKOMHUTH CTYJACHTOB C MHOFOO6pa3I/ICM MOJIMMCPHBIX MAaTCPHUAJIOB.

4. KOMITETEHIH OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMITIOHEHTA OBPA30OBATEJIBHOU ITPOT'PAMMBI, UX NTHIAMKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUM A

4.1. Komnerenuuu

OIIK-1. Cmoco0eH aHanM3UpOBaTh, HHTEPIPETHPOBATH U 0000MIATh pPe3yIbTaThl
HKCTIEPUMEHTAIIBHBIX U PACYETHO-TEOPETUUECKUX PAOOT XUMUYECKON HAIIPABICHHOCTH.

4.2.  Huaukatopbl KOMIETEHIIUH



OIIK-1.3. ®opmynupyer
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3aKIIIOYCHHUA W BBIBOJABLI M0 pE3yJibTaTaM  aHajlu3a

JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX SKCIEPUMEHTAIBHBIX U PACUETHO-TEOPETHUECKUX padoT
XMMHYECKON HaINPaBIEHHOCTH.
4.3.  Pe3ynbraThl 00yueHHS

OIIK-1.3.1. 3HaeT OCHOBHBIE OAXO/bI AHAIN3A JTUTEPATYPHBIX JAHHBIX, TECOPETHUECKUE

OCHOBBI TPAAUIIMOHHBIX U HOBBIX Pa3ZiCJIOB XUMUHU.

OIIK-1.3.2. YMmeer nenath BBIBOIBI M (OPMYJIUPOBATH 3aKIIOUCHHS MO pe3yjbTaTam
aHalu3a JIMTepaTypbl, COOCTBEHHBIX SKCHEPUMEHTAIBHBIX M PACUETHO-TEOPETHUYECKUX paldoT
XUMHUYECKON HalpaBIeHHOCTH.

5.

ITPOIT'PAMMA JUCIAITJIMHBI

HazBanue teMnl

Kpatkoe conepxaHue TeMbl (BOIPOCHI TEMBI)

Paznen 1. OCHOBHBIE OHITHUS U ONIPEAEICHU XUMUU TToMMepoB. CUHTE3 NOJUMEPOB

1. OcHOBHBIE TOHSITHS.
Knaccudukanus
MOJIUMEPOB

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

Hctopuueckne acrekTsl (POpPMHUPOBAHUS COBPEMEHHOTO
MOHATHUS «IIOJIUMEP» U «MAKPOMOJIEKYJIa».

OCHOBHBIE OTIMYMS MOJUMEPOB OT HU3KOMOJIEKYJISIPHBIX
COEIUHEHUI.

OcHoBHble MOHATHS cornacHOo pekoMmeHaanusam NIOITAK:
MOJIUMEpP,  OJINTOMEpP,  MAKpOMOJIEKYyJla, = MOHOMeEp,
COCTaBJISAIONIAsl TOBTOPSIOIIETOCsS 3BEHA, COCTABIISAIOIIEE
3BE€HO, MOHOMEPHOE 3BE€HO, CTETNIEHb MOJUMEPHU3ALIIH.

Homenknarypa noiaumepoB: TpUBHaJIbHAsA, pallMOHaIbHas,
HIOITAK.

Knaccudpukanmst monuMepoB: MO  MPOUCXOXKICHUIO,
XUMHYECKOMY COCTaBY, YUCIYy MOHOMEPHBIX 3BEHBEB B
NOJMMEpPHOH 1emnu, GopMe H CTPOCHUIO MaKpOMOJIEKYJ,
XapakTepy HaJAMOJEKYISPHOU CTPYKTYpPBbl, MOJSPHOCTH
CBsI3eH, OTHOLICHMIO K HarpeBaHuio, jaedopmanum,
BO3JICUCTBUIO  BOJbI, BapuaHTaM  IPUCOECAVHEHUS
MOHOMEPHOI'O 3B€Ha K MaKpOMOJIEKYJIE, KOTOpasi pacTeT,
MIPOCTPAHCTBEHHOMY CTPOCHHUIO MaKpOMOJIEKYJI
(aTakTHUECKHE U CTEPEOPETYJISIPHbIE  MOJMMEPHI),
T€OMETPUUYECKOW H30MepuH (HAaTypaJlbHBIH KaydyK u
ryTranepya; MoHsATUE IEprUoia UACHTUYHOCTH).

[Ipuponusie nomumepsl. [lemmronosza. Kpaxman. benkw.
[Monmunentuasl. Kayuyk u rytranepua.

N cKycCTBEHHBIE TOTUMEDBL.

2. MounekynsipHas Mmacca u
MOJIEKYJIIPHO-MacCOBOE
pacrpeziesieHne MoJIMMepoB

2.1.

2.2.
2.3.

24.

2.5.

2.6.

Otnnune IIOHATHUA «MOJICKYJIApHad mMmacca» JJIA

HU3KOMOJIEKYJIIPHBIX n BBICOKOMOJIEKYJISIPHBIX
COCIMHECHMH.

[IpyunHBI NOAMAKCIEPCHOCTH MOJIUMEPOB.

HOHSITI/IG «CTCIICHb HOJII/IMepl/BaI_II/II/I»,
«TOJIUMEPTOMOJIOTH.

CriocoObl ycpeaHeHus: MOJEKYJISIPHOW Macchl MOJIUMEPOB
U METO/BI, HMCHOJb3YeMbIe ISl ONPENeNICHUS CPEeIHHX
MOJICKYJISIPHBIX MacC MOJIMMEPOB.

CreneHb MOMUIUCIIEPCHOCTH MOHO- ¥ TTOJUIUCIIEPCHBIX
MOJIIMEPOB.

MornekynsipHO-MaccoBoe  paclpefeieHue  MOJMMEPOB
(unTerpanpHble U AupdepeHuuanbasie KpuBsile MMP u

MUP).




2.7. OCHOBHEIE CIIOCOOBI, HCIIOJIb3yEMbIE I
(GpaKIMOHUPOBAHUS TIOJTUMEPOB C IENBI0 IMOCTPOCHUS
KPHUBBIX MOJIEKYJISIPHO-MAaCCOBOTO pacIpe/IeIeHHUS.

3. OcHOBHBIE METObI 3.1. llennas nmonuMmepu3anuss U MOJUKOHACHCALUA  Kak
CUHTE3a MOJNMEPOB CrocoObl CHHTE3a MOJTMMEPOB.

3.2. Onpenenenue, 0COOCHHOCTH, OCHOBHBIC CTaaWU IICTTHOM
MOJIMMEPH3AIIH, MOHSITHE KUHETUYECKOU u
MaTepHaIbHOU LIECTICH.

3.3. Onpenenenue MPOIECCOB MHOJUKOHIEHCAIIUNA u
MOJIMTTPUCOEAUHEHUSL.

3.4. CuHTE3 NOJUMEPOB MOJIUIPUCOCTUHEHUEM.

3.5. Tomo-, rerepo- U CONOINMKOHACHCAIUs, JIMHEHHAs W
TpexXMepHasi MOJTUKOH ICHCAIHS.

3.6. OcHOBHBIE  OTJIMYHUSL  [ENHOM  MOJMMEpU3alUUu U
MOJIMKOHCHCAIIUH.

3.7. MoHOMEDBI, KOTOpBIE HCIOJB3YIOTCA I IOJy4YEHUs
MOJIMMEPOB Pa3IMYHBIMU MeToAamu. VX ¢usnyeckue u
XUMHYECKHUE CBOMCTBA.

3.8. CononumMepuszauuss W conojdukoHaeHcauus. CuHTE3 U
HCIIOJIb30BaHUE MOJINMEPOB, MOJTyYEHHBIX
noJIMMepH3aIeil HECKOJIbKUX MOHOMEPOB.

4. PagukanbHas 4.1. Ompenenenne paauKadbHON MOJUMEpPHU3alUU, OOIIas
MOJTUMEPU3AITHS cxema mpotliecca.

4.2. CuHTE3 MOJMMEPOB PAJANKAIHLHON MOTUMEPU3AIINECH.

4.3. Tumbl MOHOMEPOB, CHOCOOHBIX TOJUMEPHU30BATHCS IO
paguKaIbHOMY MEXaHHU3MY, Ba)KHEUIINE TOJUMEPHI,
KOTOpBIE  TOJY4YalOT B  IPOMBIIUIEHHOCTH  TaKUM
CcrocoOOM,  OCHOBHBIE  CIOCOOBI ~ MHHUIIMUPOBAHHS
npolecca paguKaibHON MOJUMEpPU3alHH.

4.4. XapakrepHble 4epThl busnueckux Croco0oB
WHUIUUPOBAHUS PAIMKAIBHOW LIEMHON MOIMMepu3alun
(TepMHUECKOE€  CaMOMHHUIIMUPOBAHHE,  PaJUALMOHHO-
XUMUYECKOEe U (POTOXUMHUYECKOE HHUIIMHPOBAHHUE).

4.5. XuUMHYECKO€ U  OKHUCIUTEIbHO-BOCCTAHOBHUTEIILHOE
MHUIUUPOBAHUS PAIUKaIbHON EMHOM MOJIMMEpHU3aIiu.

4.6. Ilonsatue  «>PPEKTUBHOCTb  UHHULMUUPOBAHHUSY U
KJIETOUYHBIN» D PEKT.

4.7. OcHoBHBIE (DaKTOpBI, BIMAIONIME HA APPEKTUBHOCTD
MHUIUUPOBAHUSL.

4.8. Craguu pocTta, mnepedadyd ¢ oOpbpIBa LENH IPH
pasivKalbHOM MOTUMEpU3aLIUU.

4.9. BnusHME aKTMBHOCTM MOHOMEpa M MAaKpOpPaJIMKaJIOB Ha
CKOPOCTh CTaJIUU POCTA LIEIH.

4.10. BapuanTel NpPHUCOEAMHEHUS MOJIEKYJIBl MOHOMEpa K
aKTUBHOMY LIEHTPY «TOJOBa K TOJIOBE», «rojioBa K
XBOCTY», «XBOCT K XBOCTY».

4.11. Ilepegaua 1enu Ha WHUIMATOP, MOHOMEp, MOJHMED,
PacTBOPUTEIIb.

4.12. OcHOBHBIE TIOCJIEACTBUS, K KOTOPBIM MPUBOIAT PEAKLIMHI
nepeaaun uenu. [lonstue o perynaropax, 3aMeIUTENAX
1 UHTHOHUTOpaX.

4.13. Paznuuusi oOpbIBa LENU JAWCIPONOPIHMOHUPOBAHUEM H
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4.14.

4.15.

4.16.

4.17.

4.18.

4.19.

peKOMOWHAIIMEH TTPU PaIUKATBHON MTOJTMMEPHU3AIUH.
XapakTep MOJIEKYJISIPHO-MAacCOBOTO PACIPEEIICHUs TIPH
paIuKaIbHOM MOJIMMEpPU3AIIH " CTEIICHb
MOJUIMCIIEPCHOCTH NIPU OOpBIBE IIeNH peKOMOUHAIMEN U
JMCIIPOTIOPIIIOHUPOBAHHUEM.

Ienb-3¢dext xak aupdy3uOHHO  KOHTPOIUPYEMBI
npouecc, HaOMIOAaeTcss MpH  MOJMMEpPH3alud  Ha
rimyOokux craausax. CrocoObl HCKITIOYEeHHUs renb-3¢dexra
P IPOU3BOJICTBE TIOJIMMEPOB.

BeiBog ypaBHEHUS CKOpOCTH panuKaIbHOU
nosmMepu3aruu  (nmpuHnunsl dmopu u boxenmreilina-
Hepucra).

TunuuHbld BUJ KHUHETUYECKOW KPUBOW paJuKaIbHOU
LIEITHOY TIOJIMMEpU3ALIUH.

Brnusiaue paznmuuHbix (pakTOpoB HA CKOPOCTh M CTENEHBb
paguKanIbHON NOJINMEpU3aILUU (KoHUEHTparus
WHUIIAATOPA ¥ MOHOMEpA, TEMIIepaTypa, JaBjeHue).
TexHuueckue NpHEMbl CHUHTE3a TMOJUMEPOB METOJIOM
LEMHON TMojauMepu3anuu (MoJuMepu3anusi B Macce,
pacTBOpE, CYCIEH3UH, SMYJIbCUN).

5. NoHHasa 1 MOHHO-
KOOp,HI/IHaI_[I/IOHHaSI
MOJIMMEpU3AITUS

5.1.

5.2.

5.3.

5.4.
5.5.

5.6.

5.7.

5.8.

5.9.

5.10.

5.11.

5.12.

OOmas  XapakTepUCTUKA HWOHHOW  IOJMMEpPH3AIUH.
MoHoMepEbI, CIIOCOOHBIE MOJIMMEPU30BATHCS 10 HOHHOMY
MEXaHU3MY.

[TonsiTue "xxuBoil" monumepuszanuu.

OcHOBHEBIE OTINYHUS HOHHOH u paavKaIbHON
MOJIMMEPU3ALUH.

Kunetndeckne 0coOOEHHOCTH MOHHOU MTOJTMMEPHU3AITUH.
Kartnonnast monumepusaiusi: MOHOMEPhl U WHULIUATOPbI
KaTUOHHOM mMoJuMepu3anuu. WHHUIIMMpOBaHHE, POCT U
OTpaHUYECHUS pocTta enu npu KaTHOHHOMU
nojauMepuszanud. BrnusgHue yciaoBui mpolecca  Ha
CKOPOCTb M CTETICHb KATUOHHOM MOJTUMEPU3ALINH.
AHHOHHas MOJIUMEPHU3aLNs: MOHOMEPbI U WHULAATOPHI
AHMOHHOW TmonuMepu3auuud. MHuLMupoBaHue, pPOCT U
OTpaHUYECHUS pocTta enu pu AHUOHHOU
MOJIMMEPU3ALUH.

AHHOHHO-KOOpJIMHAIIMOHHAA mojauMepusanus. CuHTte3
MOHOJHUCTIEPCHBIX M OJOK-COTIOJUMEPOB  (OGKUBOI»
AHWOHHOW MOJUMEpU3aLIUCH.

Bimsnue ycioBui mporecca Ha CKOPOCTb M CTEIEHb
AHWOHHOM MOJUMEPU3AIIUH.

CuHTE3 MONMMEPOB MOHHOW U MOHHO-KOOPIMHALMOHHOMN
MOJIMMEpHU3ALUECH.

Ornpeznenenne U KaTalu3aTopbl HOHHO-KOOPAUMHALIMOHHON
nojauMepuszani. MexaHu3M JeHCTBUSL KAaTaIM3aTOpPOB
[pirnepa-Hatra npu  1Odyd4eHMM CTEPEOPETYIISPHBIX
MTOJIMMEPOB.

CrepeoperylisipHble TOJUMEPhl BUHUJIOBBIX M JHEHOBBIX
MOHOMEDPOB, o0pa3yromuxcs oJ JEHCTBHEM
karanuszaropos L{uriepa-Harra.

[Tonumepwu3anys MUKIOB (MpeoOpa3oBaHUE ITUKINYECKUX
MOHOMEPOB B JINHEWHBIE TTOJIUMEPHI).




5.13. Ilonumepu3zaumsi UUKIOB: TEPMOJMHAMHUKA IIPOILIECCOB

B3aWMHBIX  NPEBpPALICHUM  LHUKIOB W  JUHEHUHBIX
MOJIMMEPOB,  BJIUSHUE  Pa3IMYHbIX  (DAKTOpOB  Ha
paBHOBECHE LMUKII-IIOJIUMEpP, KHHETUKA W MEXaHHU3M
MOJIMMEPHU3ALIUH I[IUKIIOB.

6. IlonukoHaeHcanus

6.5

6.1.

6.2.

6.3.

6.4.

6.6.
6.7.

6.8.

6.9.

OnpenencHue HOJMKOH/ICHCALIUH. Mounomepsl,
CHOCOOHBIE MOJIMMEPHU30BATHCS o
MOJMKOHACHCAlMOHHOMY ~ M€XaHu3My  (roMo- U

reTepoyHKIIMOHAILHBIE MOHOMEPHI), COOTBETCTBYIOIINE
CXEMBI peaKIuil.

Knaccudukanusi mporeccoB MOIMKOHACHCAIIUN: TOMO- U
TeTepPOIOIMKOH/ICH AV, JIMHEHHAs ¥ TpexmepHas
MOJIMKOHICHCALIHA.

PaBHOBecHass ¥  HEpaBHOBECHAs IOJUKOHICHCAIUS,
KOHCTaHTa MOJIMKOHICHCAIIMIOHHOTO PAaBHOBECHS.
Crenenp mnonvMepHU3alMyd MPU TOJUKOHJICHCALIUH, €€
3aBUCUMOCTH OT TJTyOWHBI TTOJIMKOHICHCAIINH, YPAaBHEHUE
Kapozepca u ero ananus.

CuHTE3 NOJUMEPOB MOJIMKOHICHCAIUEH.

KuneTHka MoINKOHIEHCALINH.

TpexmepHass TMONMKOHACHCAITUS: THIIBI MOHOMEPOB,
CIIOCOOHBIX 00pa30BBIBATH PA3BETBICHHBIE U CETUYATHIC
moJIMMepsbl, GeH0I0(HOPMaThACTUIHBIE CMOJIBI.
MonekynspHas Macca M MOJEKYJISPHO-MAacCOBOE
pacmpenesieHie TOpu  JIMHEHHOW  TOJUMKOHJCHCAIUH,
(bakTopbl, Ha HUX BIUSIOIIHE.

TexHuueckue METObI OCYIIECTBICHUS
MOJIMKOHACHCAUU (B paciiaBe, B PacTBOpe, B TBEPAOH

dbaze).

Pasnen 2. CTpyKTypa U CBOMCTBA IOJIMMEPOB

7. CTpyKTypa MoJuMepoB

7.1.

7.2.

7.3.

7.4.
7.5.

CrpykTypa MakpOMOJEKYJ: XHUMHYECKOE CTPOCHHE,
KOH(UTryparms 1 KoH(GopMaIms MaKpOMOJIEKYJI.
HanmonekyinsipHble  CTpYKTYpbl IOJMMEPOB: OCHOBHBIE
TUNBl  HAJMOJIEKYJISIDHBIX ~ CTPYKTYp aMOpP(HBIX H
KPUCTAJIIMYECKHUX IIOJIUMEPOB, peryJIupoBaHue
HAJMOJIEKYJIIPHBIX CTPYKTYp IOJUMEPOB H3MEHEHUEM
napamMeTpoB  nepepabOTKH, BBEJCHMEM  aKTHBHBIX
CTPYKTypO-00pa3oBaresnei, XUMHIEeCKON Mo IupuKaIuen.
I'mbkocts  Makpomonekyn. [loTeHumaneHbIE — Oapbep
BHYTPEHHEro  BpalleHuss. TepMoauHamMuyeckas U
KWHETHYeCKasi THOKOCTh LIeNH, (PaKTopbl, BIMSIOIIUE HA
KUHETHYECKYIO THOKOCTD LIETIH.

Pa3zmep makpomonekyin. CerMeHT MakpoMoJieKyJibl KyHa.
CTpyKkTypa U CBOWCTBA MPUBHUTHIX U OJIOKCOIOIUMEPOB.

8. dazoBble U PuU3NUECKUE
COCTOSIHUS IOJIMMEPOB

8.1.

8.2.

da3oBble U arperaTHbie MEPEXOAbl MOJMMEPOB TMpHU
N3MCHCHHUU TCMIICPATYPhL. dusnyeckue COCTOAHUA
aMOp(dHBIX MOJIMMEPOB: CTeKI1000pa3Hoe,
BBICOKOJIACTUYECKOE U BA3ZKOTEKYUEe.
MeXMOJNeKyIIpHOe  B3aUMOJCUCTBUE U TEIMJIOBOE
JIBIDKEHHE B CTEKJIIOOOpPAa3HOM COCTOSHUU. TemriepaTypa
CTEKJIOBaHMS, BIHMSHHE pPa3IUYHBIX (AKTOPOB Ha
TEMIIEpaTypy CTEKJIOBaHUS aMOP(HBIX IMTOJIUMEPOB.




8.3.

8.4.
8.5.

8.6.

8.7.

8.8.
8.9.

8.10.

8.11

[IposiBieHue BBICOKOAIACTUYHOCTH MoJauMepoB. [Ipupona
BBICOKODJIACTUYECKOM JiehopMaIuu.

[Tnactuduxarus u miacTUUKATOPHI.

Oco0OeHHOCTH  TIOBEICHUS  MOJMMEPOB B pa3HBIX
(DUBUYECKUX COCTOSHUSX.

PenakcanmonHple MEXaHUYECKUE CBOMCTBA IOJUMEPOB.
SIBneHue ructepesuca.

OcCHOBHBIE ~ 3aKOHOMEPHOCTH  TEUYEHHUsI  MOJIUMEPOB,
TEeMIIepaTypa TEKy4eCTH.

TepMomexaHndeckue KpuBbie aMOP(HBIX TTOTUMEPOB.
Kpucrannmzanuss kak r1aBHBIA (a30BBIA MEpPEXo] B
MOJINMEPAx, MEXaHU3M KpUCTaJUIM3aluH,
KpUCTAJTTNYECKHE MOJIUMEDPHI, CTETEHb
KPUCTAJUIMYHOCTH.

Tepmomexanuyeckue KpUBbIE KPUCTAITTNYECKHUX
MOJIMMEPOB.

. CMecu nommepoB.

9. dusuueckue cBOIiCTBA
MOJIUMEPOB

9.1.

9.2.
9.3.

94.

Mexanunueckue (neOpMalMOHHBIE W TPOYHOCTHBIE),
TEIUIOPU3NUECKUE, IEKTPUUECKUE U JIpyrHe CBONCTBA
MIOJINMEPOB.

ITpo4HOCTE M XPYNKOCTH MOJIMMEPOB.

Mexanusm  paspylieHUss — IIOJIMMEPOB. DakTopsl,
BIIUSIOUIME HA IPOYHOCTH TIOJIUMEPOB.

Meroasl  ucclleOBaHUA ~ CTPYKTYpbl U CBOMCTB
IIOJIMMEPOB U KOMIIO3UTOB.

10.  PactBOpHI
HOJIMMEPOB

10.1.

10.2.

10.3.

10.4.

10.5.

10.6.

10.7.

10.8.

10.9.

SBnenne HaOyxaHus mnonuMepoB. OrpaHUYCHHOE W
HeOoTpaHWYeHHOE HaOyxaHue. Biusaue pasHbix (hakTopoB
Ha HaOyXaHWe U paCTBOPEHHUE TIOJUMEPOB.

Oco0eHHOCTH CBOWMCTB PacTBOPOB MOIMMEPOB. DazoBbIe
JIMarpaMmbl CUCTEM MOJTUMEP/PacTBOPUTE.
Kputnueckue remneparypsl pacCTBOPEHHUS.

«Xopomue u IIOXHE pPacTBOPUTEIH.
TepmonnHaMuuecKue KpUTEPUHU Ka4ECTBA PACTBOPUTEIIS.
PazbaBiieHHbIe pacTBOPHI MOJUMEPOB. TepMoIuHAMMKA
pacTBOpPEHMSI MOJMMEPOB. OHTPOINHMS, OHHTAIBIHS U
CcBOOO/IHAS SHEPTHS CMEIICHUSI.

BsiskocTh  pa30aBieHHBIX  PAcTBOPOB  IMOJIMMEPOB.
[Tonsitne  aOCONMIOTHOHM, YIENBbHOH, OTHOCHTEIHHOM,
MPUBEACHHOM, XapaKTEPUCTUUYECKON BSI3KOCTH.

CBsi3b XapaKTEePUCTUUECKOM BA3KOCTH co
CPEIHEBS3KOCTHOM MOJICKYJIIpHON Maccod (ypaBHEHUS
Mapka-Kyna-XayBunka). Bucko3umerpuss Kak MeTOX
ONpeeIeHUs CPEAHEBSI3KOCTHON MOJIEKYJISIPHOM MacChl
IIOJINMEPOB.

KonnuratuBHeie  CBOMCTBA  PacTBOPOB  IMOJMMEPOB.
OcMmoTHUECKOE 1aBJIEHUE PACTBOPOB MOJIMMEPOB.
[TonuanexTponutel. XuMHueckue U GU3NKO-XUMHYECKUE
0COOCHHOCTH MOBEACHHS MOJUKHUCIIOT, TIOJMOCHOBAHUH 1
ux conei. [Tommamdonutel. MOHUTEI.
OU3UKO-XUMUYECKHE  OCHOBHI  (DpaKIMOHUPOBAHUS
MTOJIUMEPOB.

10.10. KoHLIEHTpUpOBaHHBIE PAcTBOPBI MOJIUMEPOB. SBiIEeHHE




acCOIMallii  MaKpOMOJIEKYJ] B  KOHIIEHTPUPOBAHHBIX
pactBopax mnoiumepoB. CTyneHb. SIBieHHE cuHEpesuca.
ITnactudukarnus n naacTudUKATOPHI.

11. XUMHYECKUE
pEaKIuy MoJIMMEPOB

11.2.

11.3.

11.4.

11.5.
11.6.

. OcobenHocTH

XUMUYECKHX  PEaKIUil  IOJIMMEPOB.
Paznuuust peakMOHHON CIMOCOOHOCTH TMONHMEPOB U
HU3KOMOJIEKYJISIPHBIX COCTMHEHHH.

XYUMUYECKUE TpEeBpallleHuss TOJUMEPOB 0€3 CMEHBI
CTENICHH TMONUMepH3alui  (BHYTPUMOJICKYJISIPHBIE U
MOJIMMEPAHATIOTUYHbIE TPEBPAIICHUS).

Peakuuu, npuBOAsAIIME K  HM3MEHCHHIO  CTEMCHU
MOJIUMEPU3ALUI (cimuBaHue, TepMHUUECKas,
TEPMOOKUCIUTENbHAS, XUMHUYECKas, (HOTOXMMHUYECKas,
MeXaHU4YecKas JeCTPYKIUS, NEMOINMEpHU3aIus).
DOnactoMepsl. HaTypanbHble U CHHTETHUYECKHE KAyIYKH.
Bynkanuzanus kayuyKoB.

Crabunusanus moJiMMepoB.

Crapenue u ctabmim3aius KapOOoIemHBIX MOJIUMEPOB.

6.

CTPYKTYPA U COAEPXAHUE JUCIUIIIMHDBI

dopma 00yueHus — ouHasi, Kypc — 4, cemectp — 7

HammenoBanus pa3aciioB u TEM

KoanuecTtBo yacos

Jlexkn. | Jlabop. | Ilpakt. | CPC+K | Bcero
Pasnen 1. OcHOBHBIE IOHATHS U 26 28 - 50 104
orpezeNneHuss XuMuu noaumepos. CuHres
MOJIUMEPOB
1. OcHoBHble  moHATHUA.  Kiaccudukarms 5 4 8 17
MOJINMEPOB
2. MonekynsipHasi Macca W MOJIEKYJISIPHO- 3 8 6 17
MacCOBO€ pacnpeelIeHue NoJIUMEPOB
3. OCHOBHBIE€ METO/JIbl CHHTE3a MOJIMMEPOB 3 4 12 19
4. PagukanpHas MoJuMepHu3anus 7 12 10 29
5. Mounas u MOHHO-KOOPAMHALIMOHHAS 3 8 11
MOJINMEpU3aIs
6. [TonukoHnaeHcanus 5 6 11
Paznen 2. CTpykTypa u CBOWMCTBA MTOJIMMEPOB 16 14 — 28 58
7. CTpyKTypa NoJINMEPOB 3 4 1 8
8. ®a3zoBble W (PUBMYECKHE  COCTOSHHS 3 4 5 12
MOJINMEPOB
9. ®u3nueckue CBOMCTBA MOJIMMEPOB 2 6 8
10. PacTBOpHI MOTMMEPOB 4 4 8 16
11. XuMuueckue peakiiuu noJuMepoB 4 2 8 14
HNTOT'O I1O KOMITOHEHTY OIIOII 39 39 — 84 162

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKVIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJbHBIE BOIPOCHI

Pasnen 1

1. Uto Takoe mnoammep,
MOJINMEPHOE COCTOSIHUE BelllecTBa?

BBICOKOMOJIEKYJISIpHOE  coenuHeHne? YTto o3Havaer
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2. Kaxkue knaccudukanuu moammMepoB Bbl 3HaETe?

3. KaxoBbI COBpeMEHHBIE ITPEICTABIEHHS O CTPOCHUH ITOJIUMEPOB?

4. Uro Takoe  KoHburypanus  noauMmepHod — memm?  HaszoBute — THIIBI
KOH(UTYPAIIMOHHOW U30MEPHH MaKPOMOJIEKYJT TOJIMMEPOB.

5. Kakue ¢akTopel BIUAIOT Ha BA3KOCTh PACTBOPOB mojuMepoB? B dem
3aKJII0YaeTcsi 0COOEHHOCTh TEUEHHUS pacTBOPA MOJUMEpA OT TEUCHHUSI YUCTOTO PACTBOPUTENS?

6. KaxoBbl 0cO6€HHOCTH KOH(QOPMAIIMH LIETTH MaKPOMOJIEKYJ MOJIMMeEpPa B XOPOLIEM,
UJCabHOM U IJIOXOM PACTBOPUTENSAX?

7. JlaliTe ompeneneHue XapaKTEPUCTUUYECKON BA3KOCTH pacTBopa mnojumepa. OT
YEro OHa 3aBUCUT U KaK CBA3aHa C MOJIEKYJISIPHON Maccol noinumepa’?

8. Jaiite omnpeneneHue MOJUIUCIEPCHOCTH MOIUMEpPOB. UTO O3HA4YaeT MOHATHE
MOHOJMCIIEPCHOTO MouMepa?

9. Hubdepennmanbupie U uHTErpaibHbie Pynkimn MMP monmumepa. Uto o3navyaeT
MOJIEKYJISIPHO-MAaCCOBOE U MOJIEKYJISIPHO-UNCIIEHHOE pacIpeiejeHue ojmumMepa?

10. Kak xapakrepuctuueckas BI3KOCTb CBsI3aHa ¢ MOJIEKYJIIPHOW Maccoil moiumepa?

11. [TpuBenure dopmynsl UIsl pacyeTa OTHOCUTENBHOU, YAEIbHOHN, MPUBEICHHON U
XapaKTEPUCTUYECKOMN BA3KOCTH PACTBOPOB MOJIMMEPA.

12. OObsicHuTe (hr3mueckuii cMbICT KOHCTAaHT K w a ypaBHeHus Mapka — KyHa —
XayBHUHKA.

13.  Kaxum 00pa3oM IpoBOIAT yCpeAHEHUE MOJICKYJIIPHON MacChl HOJTMMEPOB?

14.  Kakue naHHble HEOOXOAMMBI ISl pacuera YCPEeIHEHHBIX MOJEKYJSIPHBIX Macc
nosmumepa’?

15. [IpuBenuTe ypaBHEHMS ISl pacyeTra YCPEAHEHHBIX MOJIEKYJISIPHBIX Macc
HIOJIUMEPOB.

16. Kak omnenuth crenens noiauaucrnepcHoctr mnonumepa? YUYTo Takoe KpuUTepHit
[Mynbua?

17. Kakyro wHbOpMamuioo o moauMepe JaeT ero  MOJICKYJISPHO-MacCOBOE

pacnpenenenue? M300pa3ute TUNMMYHBIE WHTErpaibHble U AuddepeHuunansusie Kpusbie MMP
MOJIMMEPOB HU3KOUW M BHICOKOM MOJTUIUCIIEPCHOCTH.

18.  UucnoBas u wMaccoBass (QYHKIMH MOJICKYJISIPHO-MAacCOBOTO pacCIpeeICHUS
nojuMepa.

19. UYro o3navator Ou- w© monuMonanbHas auddepeHInANbHBIE  KPHUBBIE
MOJIEKYJISIPHO-MAaCCOBOTO pacIpe/ieleHUs OJIUMEPOB?

20. DKcnepuMeHTalIbHbIE METOIbI onpeneneHus MMP nonumepos.

21. [Tonumepuszanuss B Macce MoHoMepa. HazoBute mpeumymiectBa M HEJOCTATKH
TaKOTo croco06a MpoBeIeHUS MOTUMEPU3AIIHH.

22. Kaxkue cmocoOb! mpoBeeHUs MOIMMEPU3allii BaM U3BeCTHBI? JlaiiTe uX KpaTKyto
XapaKTEPUCTHKY .

23. [IpuBeguTe cxeMy IE€MEHTapHBIX CTAANN paAUMKAIbHON MOJIUMEPHU3ALIMHU CTUPOIIA
B IIPUCYTCTBUH MEPOKCHUIA OCH30MIIA.

24. OOBsICHUTE, KaK BIHAIOT KOHIICHTPAIlMM MOHOMEpa M WHUIIMATOPa, a TaKKe
TEMIIEpaTypa Ha CKOPOCTh PAJIMKAIIBbHON MOJTMMEPU3ALIUH.

25. Vkaxute, B KakUxX CIy4asix 3aBUCUMOCTb CKOPOCTHM  pPaAUKAJIbHOMN
MOJUMEPHU3AINH OT KOHIICHTPAIMH HHUIIHATOpa OyAeT UMETh MEPBhI U HYJIEBOH MOPSIOK.

26. PaccuuTaiite, BO CKOJIBKO pa3 U3MEHHUTCS CTENEHb MOJIMMEpPU3AlMU MOJIMMEPA,
€CJIM YBEJIMYUTh KOHILIEHTPALMIO HHUITHATOpa B 4 pasa.

27. KakoBa »Heprusi akTuBaIuu paguKaibHO-IIEMTHON MOJIMMEPU3AIA U €€ OCHOBHBIX

craquii? Ha xakyro craguio mpouecca B OOJbIICH CTENEeHH TOBIHUSET YBEIHMYCHHE
temriepatypbl? OTBET 00OCHYHTE.

28.  Kakue [JomyumeHHs HPUHMMAIOTCS IPU  BBIBOAE OCHOBHBIX KHHETHYECKHX
ypaBHEHUHN paJIMKATBHOM MOTMMEpHU3aIin?
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29. OcobenHoctu ctaguu WHUNUUPOBaHUA. OOBICHUTE, YTO TaKOE KICTOYHBIN
s dekr. Ha uro o Biusier?

30. KakoBbl 0COOCHHOCTH paguKaJbHOH TOJUMEpHU3AIMK Ha TIyOOKHX CTaausx
npeBpalieHust MoHoMepa B nosiumep? Yto Takoe reiab-3¢hext?
31. Kak BausifOT KOHIIEHTpalys MOHOMEpPA, KOHIICHTpalMs areHTa nepeaayu 1Uenu 1

KOHCTAaHTa CKOPOCTH PEAKIMU Iepeladyd LIEMU Ha CTENeHb IMOJMMEpPU3aluN 00pa3yIoLerocs
nonumepa?

32. ChopmynupyiiTe 3aKOH TPETOMIICHUS CBETAa U TOSCHUTE (DU3UYECKHA CMBICI
OTHOCHUTENILHOTO M a0COJIIOTHOTO MOKa3aTeel npeloMIeHHs.

33. JlaliTe XapakTepUCTHKY 3JEMEHTApPHBIM CTAIUSIM PaJUKAIbHON MOJUMEPHU3ALINH.
Kaxkas crtagus nonuMepusalnu siBISIETCS JUMUATUPYIOIICH?

34.  Ha3oBuTe OCHOBHBIC CITOCOOBI MHUIMUPOBAHUS PAJAUKAIBLHON MOJMMEPU3ANNN U
HauboJee HIMPOKO MCTIONb3yEeMble HHUIIMATOPbI, IPUBEAUTE CXEMbl UX paclajia Ha paauKabl.

35.  OObsAcHUTE, KaK BIUSIIOT KOHIEHTPAIU HHUIIMATOpA U TeMIepaTypa Ha CKOPOCTh
paauKanbHON MOJUMEPU3ALIUH.

36. Uem oObsacHseTcs JpOOHBI TOPSAOK TO HMHULMATOPY B  PaJAUKAIBHON
MOJTMMEpHU3alun?

37.  Maiite ompeneieHue MOHATUSAM KietouHoro »sddexkra u 3ddexruBHOCTH
MHUIMUPOBAHUS TPU PAIUKAIBEHOM MOJIMMEPHU3aIUH.

38.  Onmmute 0COOECHHOCTH PAAMKAIBLHOW IMOJUMEpPHU3AIMH HAa TIIyOOKHX CTaIHsIX
IpEeBpalIeHHS.

39. Kakue ¢akrtopbl TpHUBOIAT K CHIDKEHUIO CpPEIHEW CTENEHU MOJUMEpH3aINH
o0pa3yronierocs nojuMepa 1o pagukaaIbHOMy MEXaHU3MYy?

40.  IIpemnoxwure cnocoObl paclo3HAHHUS PAAUKAIBHOTO W HOHHOTO MEXaHHM3MOB
HOJIUMEPU3ALIIH.

41.  OxapakTepu3yiiTe 31eMEeHTapHbIC CTaIUN PATUKATIBLHONU MOTUMEPHU3AIIH.

42. HazoBute oCHOBHBIE CMOCOOBI MHUIMUPOBAHUS PATUKAIBHONW MOJIMMEpPHU3AIIH.
[TpuBenuTe cxeMbl pacnaaa Haubosaee pacIpOCTPaHEHHBIX HHUIIMATOPOB.

43.  Onumure nmpoluecc nojauMepusannuu B macce. [IpeumyiecTsa 1 HEJOCTaTKHU 3TOTO
crocoba MpoBeIeHUs] TOTUMEPHU3AITHIH.

44.  Packpoiite nonstie 3(pPpeKTUBHOCTH HHUIIMUPOBAHUS. B pe3yibpraTe mpoTeKaHus
KaKUX peakiuil cHumxkaeTcs 3()PEeKTUBHOCTh WHUIIMHPOBAHUS MPU HCTIOIH30BAHUU TMEPEKUCU
Oenzoua’?

45. Yem ompenensercss XapakTep MOJEKYJSPHO-MAaCCOBOIO paclpelesieHusl Mpu
paavKanbHON NoIUMepu3auun?

46.  OObscHuTe sBiIeHUE Trenb-3dpdexkra Ha TIyOOKHX CTaausAX paguKaJIbHOU
HOJIUMEPU3ALIIH.

47.  UYro Ttakoe mnonuMKOHAeHcanma? YeM oOTIMYaeTCs TOMOIOJUKOHJACHCALUS OT
TeTePONOINKOH ICHCAIUU?

48. Uro mpexacraBiser coOoil HepaBHOBecHas mojduKoHAeHcanus? Ilpusectu
KOHKPETHbIE TIPUMEPBHI.

49.  IlepeuncnuTe OCHOBHBIE CIIOCOOBI MPOBEAEHUS MOJIMKOHACHCAIIMM U Ha30BUTE MX
IPEUMYIIECTBA U HEJOCTATKHU.

50. Kak MOXHO MOBIMATH Ha BBIXOJ OOpa3yIOLIErocs IOJMKOHIEHCAIIMOHHOTO
noyimmepa’?

51.  HaszoBure cnocoObl MHULIMUPOBAHUS PaIUKATbHO-LIETHON MOIUMEpU3aLIUH.

52. OnumuTe »3JIEMEHTapHbIE CTAJUU PpaAJUKAIbHOM MOJIMMEPU3ALNU, KOTOpPbIE
IPOTEKAIOT B UCCleayeMol cucteme. JlaliTe UM KpaTKylo XapakTepUCTHUKY .

53. Kakwue QaxTtopbl u KakuMm 00pa3oM MOTYT BJIMATH Ha KUHETUKY PaJUKaIbHOM
NOJMMEpH3alMU U KauecTBO 00pasyrolierocs noiaumepa?

54. Uto Takoe cTamusi peMHUIIMUPOBAHUS B PATUKAIBHOW LETTHOW MOJUMEpPU3AINN?

Kakne KOMIOHEHTHI peaKHHOHHOﬁ CMCCH MOTI'yT YYaCTBOBATH B pPCaKNUAX NEpeaavu HCIHr
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nonuMepuzanuu? Kak peakiuu pEeMHUIIMUPOBAHUS  BJIUSAIOT Ha CKOPOCTh  pPEaKIMH
MOJIMMEPU3AIUHU, BBIXOJl MOJUMEPHOTO MPOAYKTa M MOJEKYJSIPHO-MACCOBOE paclpeesieHue
nonumepa?

35. Uro Ttakoe perymaropel mnenu nonuMmepm3anuu? Kakyro QyHKOHIO OHU
BEITIONTHAIOT? Kakue BemecTBa MOTYT OBITh HCIIOJIB30BAaHbI B KAadeCTBE PETYJSATOPOB IIEMHU
NOJIUMEPU3ALUU?

56. UeM oTnnyaroTCs KHHETHYECKasi U MaTepuaibHasd 1enu nojuMepusanuun’? Kakue
CTaJINU PAUKATBEHONW MOJIMMEPHU3AIUU MPUBOAIT K THOETN MaTepUAIbHOM, a Kakhe — K ThOenu
KMHETUYECKOMN LENH MOJTUMEPHU3aLu?

Paznen 2

57.  KakoBbl 0COOEHHOCTH MpoLIEcCca PaCTBOPEHUS MOIUMEPOB?

58. JaiiTe onpenenenre HaOyXaHUIO MOJIMMEPA U KOHTPAKIIUH.

59.  Ilepeuncnure ¢GakToOphbl, ONPEEIAIONINE CIOCOOHOCTh OJIMMEPOB PACTBOPSATHCS
1 HaOyXaTh.

60. Oxapakrepu3yite cTaauu mpolecca HabyXaHusl.

61. [IpuBenmuTe mTpUMEpHl HEOTPAHMYCHHOTO W  OTPAHUYCHHOTO  HAOyXaHUS
HIOJIUMEPOB.

62. JIisi KakuX TOJMMEpPOB NMPUMEHHUMO TOHATHE cTerneHn HaOyxanus? [lpuBenwte
dopMyIIBI s pacyeTa CTeTNeH! Ha0yXaHHs MOJMMepa.

63. OnummTe 3aBUCUMOCTh CTETICHH HAaOyXaHUs OT BPEMEHU Il HEOTPaHUYEHHO U
OTpaHUYEHHO HaOyXaIOUINX OJIUMEPOB.

64. Cxopocts HabyxaHusi moauMepoB. OT Yero oHa 3aBUCHT U KakK OMPEIEsSeTCs
rpaduuecku’?

65.  IlpuBenure KUHETHMYECKOE YpaBHEHHE, KOTOPBIM MOKHO OIMCaTh IpolEece
HaOyXaHUs MTOJIUMeEpa.

66.  Uro Takoe KOHCTAaHTa CKOPOCTH HAaOyXaHHs TOJHMMEPa W KaK OHA OMPENeIsIeTCs
rpaduuecku?

67.  Kakue cBoiicTBa XapaKTEepHBbI JIsl pACTBOPOB MOJIUMEPOB?

68. B dyem 3akiro4aroTcsi 0COOGHHOCTH KHMHETHUKH Ipoliecca HaOyXaHMs CeT4aThIX
MOJIMMEPOB?

69.  Ilepeuncnure OCHOBHBIC (PAKTOPHI, BIMSIIONINE HA CTENIEHh HA0OYyXaHUSl CETYATOrO
noJuMepa.

70.  CdopmynupyiiTe OCHOBHBIE MONOXKEHHS Teopun Diopu.

71. Kak omnpenenstor 3¢(EeKTUBHYIO TUIOTHOCTh CIMUBKH CETYATBIX ITOJIMMEPOB IIO
merony ®nopu — Penepa?

72. Kakoit Bug wuMEIOT 3aBUCHMOCTH CTENEHW HAOyXaHUSd OT BpPEMEHHU JJIs
HEOTPAHMYEHHO U OTPAHMYEHHO HA0YXaIOIINX MOTUMEPOB?

73. B uyem 3axmouaercs puzndeckuil cMbIcs KoHCTaHTHl @nopu — Xarruuca? OT gero
OHa 3aBHCHUT U KaK €€ MO>XHO OIIPeIeNIuTh?

74.  Ha3zoBuTe TepMOJIMHAMUYECKHE YCIOBUS COBMECTUMOCTH MOJIUMEP-IOIUMEPHBIX
cMecen.

75.  Kakoe BiIMAHHME OKa3blBalOT SHTAJIBIUWHBIA W SHTPONUNHBIA (AaKTOpbl Ha
COBMECTUMOCTD MTOJIUMEPOB?

76. Kakumu metogamMu MO>KHO U3y4aTh COBMECTUMOCTD IMOJIMMEPHBIX CMecei?

77.  OxapakTepu3yWTe COBMECTUMBIEC, YAaCTUYHO COBMECTHMbIE, HECOBMECTHUMBIE
MOJIUMEPHBIE CUCTEMBI.

78.  KakoBbl COBpEMEHHbIE MPEACTABICHUS O BHYTPEHHEM BPAIlEHUH MAaKpPOMOJIEKYJI
MOJIMMEPOB?

79.  CB0oOOIHO COUTICHEHHAs] MOENh MAaKPOMOJIEKYJIIBI U peabHasi MOJIEKYJIa.

80. TepmoanHaMuyeckas 1 KWHETHYECKAsi THOKOCTD LIEMU MaKpOMOJIEKYJIbI.

81.  Kakue Tumnbl XUMHUUECKUX MPEBPALIEHUI TOJIUMEPOB BbI 3HAETE?
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82. HazoBuTe 0CHOBHBIE 0COOEHHOCTH MPOTEKAHMS PEAKIIUN C yUaCTUEM MOJTUMEPOB.

83. Uro Takoe mnoaMMEpaHaJOrMuHble mpeBpameHuss. C Kakol UENbl0  HX
HCIIOJB3YIOT?

84. UYem OTIINYAIOTCA BHYTPUMOJIEKYJISIPHbBIE IIPEBPALLECHUS oT
MOJTMMEPAHAIOTUYHBIX ?

85.  Kakue peakuuu MpoBOJAAT JAJIS MOJIyYEHUS IPUBUTHIX U OJIOKCOMIOINMEPOB?

86. Kaxkue BuzbI 1eCTpyKIIMH TOTUMEPOB U CITOCOOBI MX CTa0OWIN3aIMK BBl 3HACTE?

87.  Urto Takoe noinMMepaHaJIOrMYHbIE IPEBPALLEHUS U ISl YETO OHU UCIIOJIB3YIOTCSA?

88. Kak B mpOMBIIJIEHHOCTH MOJIy4YalOT MOJUBUHUIOBBIA CIIUPT?

89.  Kakue OCHOBHBIE TUIIBI peaKLUi IOJUMEPOB Bbl 3HaeTe?

90. JlelicTBHE KaKuX BHENTHUX (PaKTOPOB MPUBOJIUT K JECTPYKIIUU TTOJTUMEPOB?

91. Kakue XuMuyeckue INpeBpALEHUS XapaKTepHbl 1 nosnMepos? HazoBute ux
tunsl. [IpuBenure npumMepsl.

92. K kakoMmy THUIly XMMHUYECKHX IPEBPALLIECHUIN IOJUMEPOB OTHOCHUTCS IIEIOYHOU
TUAPOIN3 oyiakpriamMuia? Yem oH MOXKET OBITh OCIIOKHEH?

93. B uem 3akmoudaercs 3(¢QeKkT cocegHHX 3BEHbEB IPH IMOJIMMEPAHATOTUYHBIX

IPEBpALCHUSIX MAKPOMOJIEKYI?
94. Kakue KHHETHYECKHE OCOOCHHOCTH XapaKTepHBbl JUIS ILEJIOYHOTO THAPOSIU3a
nojauakpuiaMmuaa?

7.2.  Tembl TUCEMEHHBIX pabOT

KontponbHast paboTa 1Mo NpoBEpKE TEOPETHUECKUX 3HAHUN — CTYJCHTHI MUIIYT JIBE
IMCbMEHHBIE KOHTPOJIbHBIE Pa0OTHI 110 IBYM pa3zeiaaM JUCLUIUIMHBL

Paznen 1. OcHOBHBIC OHATHS U ONPEACIICHUS] XUMHUU OJIMMepOoB. CHHTE3 MOJUMEPOB.

Paznen 2. Ctpykrypa 1 cBOICTBa MOJIMMEPOB.

3amaHusg KOHTPOJBHBIX PabOT OXBAaTHIBAIOT BCE TEMbI (3alaHUs MMEIOT WU (opmar
TECTOBBIX 33JaHWH, WJIM COCTABIICHBI C WCIIOJF30BAaHHEM YKa3aHHBIX BBIIIE KOHTPOJIHHBIX
BOIIPOCOB).

7.3.  OO6pasern copep)kaHus SK3aMEHALMOHHOTO OujIeTa
®I'bOY BO «/loHenkuii rocy1apcTBEHHbIN YHUBEPCUTET»
XuMuyeckuit pakynbTeT

CriennanbHOCTB: 04.05.01 ®ynnamenTanpHas ¥ NPUKIaAHAS XUMUS
OO6pa3oBarenpHas mporpamma: Cnenuanurer
Cemectp 7
VYuebHas AMCHUILUINHA BeicokomoneKyisipHble COEAUHEHMS
BUJIET Nel

1. OGocHOBaTh  BaXXHOCTH  MPABUJIBHOTO  BBIOOpa  crocoba  MOJUMEpPH3AIIHH.
[Monmmepu3arms B Macce MoHOMepa. [IpenMy1ecTBa u HEIOCTATKH TAKOTO CIIOCO0a.

2. [Monumepu3anmoHHO-ICTIOIUMEPU3AITOHHOE paBHOBECHE. Temneparypa u
KOHIICHTPAIUsI MOHOMEPA B YCIOBUSIX PABHOBECHS.

3. CnocoOHOCTh MONMMEPOB 00pa30BBIBATH HCTHHHBIE pacTBOphl. CTaauu mporiecca
pactBopeHus. TepMoaMHAMHUYECKOE KadyecTBO pacTtBopuTens. Has3BaTh cBOWCTBa, mpucyume
pacTBOpaM MOJUMEPOB.

VYTBepkIeHO Ha 3acenaHuM Kadeapbl (u3MuecKod XMMHHM, NPOTOKOT Ne 0T
« » 20 T.
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3aBeyromnuii kadeapoit B.M. Muxanpuyk
DK3aMeHaTop P.A. JIbira

B ciydae BeneHus yueOHOro mpoliecca ¢ MCIOJIb30BAaHUEM 3JICKTPOHHOTO OOyYeHUs U
JTUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTHH, colep)kaHue OujieTa MOXKET OTIMYaThCA OT
MIPUBEICHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIIMECA

OO6mias oleHKa 3HAaHWKM OOYYaAIOIIMUXCS MO AUCHMIUIMHE MpoBoautTcs mo 100-6ammpHOM
[IKaJIe MCXOJs M3 MaKCUMyMa, MPUBEACHHOrO B Tabmmie Huke. OpraHu3alMoHHO-y4deOHas
paboTa B ayJUTOPHH OIICHMBACTCS HAa OCHOBE TAKUX KPUTEPHUEB KaK IOCEIIAEMOCTh 3aHSATHIM,
CBOCBpCMeHHOG U KAYCCTBCHHOC BBIIIOJJHCHHUEC AOMAIIIHUX 3al[aHI/II71, AKTHUBHOCTBH BO BpeMSI
MPOBEJICHHUS JICKIIMOHHBIX M JIA0OPATOPHBIX 3aHATHH (ydacTHe B OOCYXJICHHH TEKYIIETO W
MPOHICHHOTO MaTepuana, pelieHre 3a1ad 1 T.1L. ).

Howmepa pazgenos Bunet pabot Maxcnmaiboe
KOJIMYEeCTBO OaJIJIOB
Opranu3annoHHO-yueOHas padoTa B ayAUTOPHH 5
CamocrositenbHas pabora 10
1 KonTtponpHas pabota o TeopeTHieckomy 5
MaTepuaty
Y CTHBIN KOJUIOKBUYM 10
Opranu3annoHHO-yueOHas padoTa B ayAUTOPHH 5
CamocrositenpHas pabora 10
2 KonTtponpHas paboTa o TeopeTuieckomy 5
MaTepHaly
Y CTHBIN KOJUIOKBUYM 10
HUTOI'O 60
OKk3aMeH 40
OO01muii uTOT 3a CEMecTp 100

CooTBETCTBUE OAIIOB OLIEHKE

O11eHKa 110 IATHOAJUILHOM IIKaJIe
KomnuectBo 6amnos >
s 100 ECTS | Dx3zamen, nuddepeHunpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xoportio 3a4TCHO
70-74 D 3a4TEHO
60-69 E yIOBJIETBOPUTEIHHO ATTOHO
35-59 FX HE 3a4YTEHO

0-34 F HEYJIOBJIETBOPUTEIHHO e 3a9TeH0

9. OBECIIEYEHHME OBPA3OBATEJIbBHOI'O ITPOLIECCA AJIA JIUL C
OI'PAHUYEHHBIMHU BO3MOXHOCTAMU 310POBbA 1 UHBAJIM/I0OB

B xone peanu3zanuu TUCIMILIHHBI UCTIOJIB3YIOTCS CIICAYIONINE JTOTIOTHUTEILHBIC METOTbI
00y4YeHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOYHOU aTTeCTAllMH O0yJaIONIUXCs B
3aBHCUMOCTH OT MX MHIMBHIyaJIbHBIX OCOOCHHOCTEH:

1) JUIA CIENBIX U CIIA00OBUIAIINX:
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- ek o(QOpMIISIIOTCA B BHUAE DJIEKTPOHHOIO JOKYMEHTa, JAOCTYIHOIO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIMATHN3UPOBAHHBIM ITPOrPAaMMHBIM 00€CIICUeHUEM;

- IVl BBINOJHEHUS  3aJaHusl  TpU  HEOOXOAMMOCTH  IPEJOCTaBIISAETCS
YBEJIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE MCIIOJIb30BaHNE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOMCTB;

— MUCbMEHHBIC 3a7]aHNs OPOPMIISIOTCS YBEINYCHHBIM HIPUPTOM.

2) JUISL TITYXHUX U CIa0O0CTBIIIAIINX

— JEKIMH OQOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JJOKYMEHTA;

- MUCbMEHHBIE 3aJaHNs BBIIOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOU (hopMe;

— 9K3aMEH TPOBOJUTCA B MHUCHBMEHHOH (oOpMe Ha KOMIBIOTEpPE; BO3MOXKHO
IpoBe/ieHUE B (hOpME TECTUPOBAHHUS.

3) JUISL JIUL C HAPYIICHUSIMU OIIOPHO-/IBUTATEIBHOTO arlapara:

- ek O(QOPMIISIIOTCA B BHUAE DSJIEKTPOHHOIO JOKYMEHTa, JAOCTYIHOIO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIMATHM3UPOBAHHBIM ITPOrPaMMHBIM 00eCIieueHUEM;

- IIMCbMEHHBIE 3aJJaHUs BBIIOJIHAIOTCS HA KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OpPME HITU BBIMOJIHSAIOTCS B MTUCbMEHHOM
dbopme Ha KOMIIBIOTEPE.

IIpy HEOOXOTUMOCTH MpPEayCMAaTPUBACTCS YBEIUYEHHE BPEMEHHU JUIS MHOJATOTOBKU
OTBETA.

[Iponienypa  mpoBedeHHS  NPOMEXKYTOYHOW  aTrTecTalud  JUii  OOydYaromuxcs
yCTaHaBIMBAaETCSI C Y4ETOM MX HMHIMBUAYAIBHBIX ICUXO(U3MYECKHMX OCOOEHHOCTEH.
[IpomerxyTouHast aTTecTalysi MOXKET IPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

IIpoBeneHne mpouedypsl OLEHMBaHHUA pPE3yJbTaTOB OOyYEHHUS JIOMyCKaeTcs ¢
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst JOCTYI K WH(GOPMAIIMOHHBIM U OnOImorpadudeckuM pecypcam B CETH
WutepHeT Ui Kaxkaoro oOydaromierocss B (opmax, adanTUPOBAaHHBIX K OIPAaHUYEHHUSIM HX
3II0POBBSI ¥ BOCTIPHSITHSI MHPOPMALINH:

1) JUIS CJIENBIX U CIIAa0OBUNAIINX:

— B IIEYaTHOHN (pOopMe yBETMUECHHBIM mpH(TOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHMX U cJIa0oCbIIIanX:

- B IIeYaTHOH popme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

3) 111 00yYaroIuXcs ¢ HapyLUIEHUsIMU OIIOPHO-/IBUraTeIbHOTO almapara:

— B IIEYaTHOH (opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O ITPOUECCA

YueOubie 3ansaTus npoBoasarcs B 9 xopmyce Joul'Y (1. Howernk, yiu. lopca, 17a). s
IpoBe/ieHUs] JTaOOpaTOPHBIX 3aHATHH TpedyeTcs aynuTopus, oOOpyJOBaHHas MEJIOBOM WiIH
MapKepHOH JTOCKOW, MyJIbTUMEIUHHBIN TIPOEKTOP U dKpaH, HOYTOYK, KOMILIEKT y4eOHOH Mebenn
JUIl CTYZEHTOB, pabouee MeCTO MpenojaaBarens, BbIXOA B VHTepHET — MPOBOJHON WM C
ucnonb3oBanuemM Wi-Fi.

JUis caMOCTOSITENTbHOM paboThl MCIOJIB3YIOTCSI TEKCTOBBIE U 3JEKTPOHHBIE PECypChI
HayuHoli OmOnMoOTEKM YHHMBEpCUTETa M APYTUX AJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
yueOHO-MeToIM4ecKoe 0OecreueHue.

[Ipy m3ydyeHUH AUCUUIUIMHBI MPUMEHSIOTCS 3JEKTPOHHOE OOyuYeHUE U JTUCTAHIIMOHHBIE
00pa3oBaTesIbHbIE TEXHOJIOTHH.

C ucnonp30BaHHMEM KOMIIBIOTEPHBIX TEXHOJOTMM JUCTAaHIMOHHOIO 00pa3oBaHUs
OCYILECTBIIACTCS TEKYIIMH KOHTPOJb 3HAaHMH OOydYaroIuXcs Ha OCHOBE TECTUPOBAaHUS U
IIPOBEPKU PE3YJIbTATOB CAMOCTOSTEIBHON paOOTHI.
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11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas quTeparypa

1. CuHTE3 U CBOICTBAa BHICOKOMOJIEKYJISIPHBIX COCTUHEHUHN: yueOHO-METOIUYECKOe
nocobue / P. U. JIsira, B. M. Muxanpuyk, T. b. Tlomumyk u ap. — Jounenk: JouHY, 2020. —
130 c.

2. CemuukoB, 1O. JI. BricokoMmonekymsipable coequHeHust [TekcT] : ydeOHuK aiis
By30B / FO. JI. CeMunkoB. — 2-¢ u3f., ctep. — M. : Akagemus, 2005. — 366 c.

3. [yp, A. M. Breicokomonekysipabie coequaenus [TekcT] : yueOHuK a1 YH-TOB /
A. M. llyp. — 3-e u3x., nepepad. u gom. — M. : Beicur. mk., 1981. — 656 c.

4. KynesneB, B. H. Xumus u ¢uszuka momumepoB : [YueO. I XUM.-TEXHOJ.
cnenuanbHoctelt By3oB] / B. H. Kynesnes, B. A. [llepurnes. — M. : Beicm. mik., 1988. — 312 c.

5. boekynenko, O. II. Dxomormveckue mpoOIEeMBbI CHHTE3a H IepepabOTKH

nonumepoB [Tekcr] : y4eO. mocol. uis CTYIACHTOB XUM. (pak. creruanu3anuu «XuMU4eckKas
skonorus» / O. I1. boBkynenko, B. 1. Mensunuenko. — [lonenk : JlouHY, 2010. — 85 c.

6. boBkynenko, O. I1. ®usuko-xumus 31actromepoB [Tekct] : yueb. mocodue st
CTyIeHTOB xuM. ¢ak. crnenuanu3zamun «@Pusnueckas xumus» /  O. I1. boBkyHeHKo,
B. 1. Menbuuuenko ; Jloneukuit Hail. yH-T. — JJoHenk : JouHY, 2011. — 122 c.

7. Ackaackuii, A. A. Benenne B (HU3UKO-XUMHIO MOIUMEPOB / A. A. AcKkaiackwid,
A. P. XoxioB. — Mocksa : Hayunsiit mup, 2009. — 380 c.
8. ®enrke, M. Xumuueckue peaknuu mnonumepoB / M. denartke ; mep. C HEM.

B. U. CopoxkuHna, I'. M. LleiiTiinna ; ox pen. B. B. Kupeesa. — M. : Xumus, 1990. — 151 c.
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9. Cytsarun, B. M. O0mas xuMu4yeckasi TeXHOJOTHS MOJIUMEpOB: yued. mocodue /
B. M. Cytsrun, A. A. JIsankos. — 5-e uza., crep. — CII6 : Jlans, 2020. — 208 c.
10. Kupees, B. B. BeicokoMolieKysspHbIE COCAVHEHUS. VueOHuK JUIS

akageMuyeckoro OakanaBpuara. B 2 gactax. Yacts 1 / B. B. Kupees. — M. : FOpaiir, 2017. —
365 c.

1. Kupees, B. B. BricokoMonekysipHbie COEIMHEHMUS. Y4eOHuk JInE:
akajgemMudeckoro OakamaBpuata. B 2 wactax. Yacte 2 / B. B. Kupees. — M. : KOpaiit, 2017. —
243 c.

12. Bunorpanosa, C. B.  [loJiMKOHIEHCAIIMOHHBIC TMPOLECCHl W MOJIUMEpPHl  /
C. B. Bunorpanosa, B. A. Bacunees. — M. : Hayka, 2000. — 373 c.

13. CemumkoB, IO./l. BBemenune B XUMHIO TIONUMEpPOB: yued. mocodue /
1O. 1. Cemunkos C. ®. XKunsnos, C. JI. 3aiiues. — 2-e uza., crep. — CII06 : Jlans, 2014. — 224 c.

14. XoxmoB, A. P. Jlekuuu mno ¢usmueckoit xumuu mnonumepoB [Tekcr] /
A. P. Xoxsos, C. 1. Kyuanos. — M. : Mup, 2000. — 192 c.

15.  Cemumkos, 0. JI. BeicokomonekynspHble coeauHeHHs @ Y4el. JUIs CTYICHTOB
BY30B, oOydaromuxcs 1o cneruanbHoctr 011000 «Xumus» u Hanpasienuto 510500 «Xumusy /
10.[]. CemumkoB. — M. : Axagemuss ; H. Hosropox : Hwxkeropon. roc. yH-T HM.
H. U. JIo6auesckoro, 2003. — 366 c.

16. BricokOMONEKyISIpHBIE ~ COSUHEHUS :  YYeOHMK M TPAKTUKYM  JJIS

akagemudeckoro OakamaBpuata/ M. C. ApxkakoB [u ap.]; monm pemakmueit A. b. 3e3una. —
MockBa : MznarensctBo HOpaitt, 2017.— 340 c.— ISBN 978-5-534-01322-1. — Tekct

AJIEKTPOHHBIN /! OO6pa3oBareabHas miaTdopma Opaiit [caitT]. -
URL: https://urait.ru/bcode/399752 (mata o6pamenus: 01.01.2023).

17.  KupeeB, B.B. BpicokoMoneKyIspHbIE COCIUHEHUS: Y4YEOHMK [DIIEKTpOHHBIN
pecypc] / B. B. Kupees. - M.: Opaiir, 2013. - 602 c. -

URL: https://studfile.net/preview/13355001/ (nata obpamenwus: 31.03.2023). — Pexxum moctyma:
CBOOOTHBIN. — TEKCT : AJICKTPOHHBIMN.
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1. HaunuonanbHast 3JIEKTPOHHAsI OubIHoTEKA (HOB): dhenepanpHas
rocynapcTBeHHass MHQpopmanuonHas cucrema / MunuctepctBo Kynbsryper PD; Poccuiickas
rocynapcTBeHHas Oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara obpamenus:
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CBOOOIHBIN. — TEKCT: TEKTPOHHBIMN.
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6. DyeKTpPoHHO-0uOanoTeunasi cucrema Jloul'yY: caiitr / ®T'BOY BO «/lon['Y». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mata oo6pamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 37E€KTPOHHBIM.
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13. [TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnopatusHas auuensus oY Ne 46484614).

2. Microsoft Office (kopmopatusHast munensus oY Ne 46472919).

3. Microsoft Visual Studio (yiunensust nporpammsel Dream Spark m1s Beicmx yueOHbIX
3aBeJICHUN).

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (auuenszuun GPL, Apache,
BSD nnst cB000IHOTO TIPOTPAaMMHOTO 00ECTICUCHHS ).
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