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HOATOTOBKH
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[Tpoduns moaroToBKU OO0

KBanudukamms Bakanasp
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PaGouas nporpamma afanTHpoBaHa s JIMLL

C OIrpaHH4Y€HHBIMH BO3MOXHOCTAMH 3J0POBbA H HHBAIIUIOB

Jloneuk 2024



Pabouyas nporpaMMa JUCIHHUIUTHHBL «BBICOKOMO/IEKYJISIDHBIE COCIHHEHMS» Ui
obyuaromuxcs no HanpasieHuio moxrotoku 04.03.01 Xumwus, cocraBleHa Ha OCHOBaHHH
@elepabHOr0 TOCYIapCTBEHHOTO 00pa3’oBAaTENbHOTO CTaHAAPTa BBICIIETO OOpa3’oBaHMA —
Gakanappuar mo HamnpasieHuio noarotoBku 04.03.01 Xwumwus, yTBEpKAEHHOIO NpPUKa30M
MunncTepeTBa 06pasoBanus U Hayku Poccuiickoit ®enepanuu ot 17 mrona 2017 r. Ne 671 (c
u3M. U jon.), Ilopsiaka opraHW3aldl M OCYHIECTBICHHS O00pa3OBaTE/bHON JASSITEIBHOCTH IO
06pa3oBaTelbHBIM NPOrpaMMaM BhICIIero oOpa3zoBaHMsl — mporpamMmam OakanaBpHaTa,
nmporpaMMaM  CrienUaluTeTa, IporpaMMaM — MAarucTpaTypbl, YTBEPXKACHHOrO  INPHKa30M
MHuHHCTepCTBa HayKH M BhicuIero obpasoBanus Poccuiickoit ®enepanuu ot 06 ampenst 2021 r.
Ne 245 (c U3M. H JI011.), B COOTBETCTBHH C y4eOHBIM ITAHOM, YTBEPXKICHHBIM Y YeHBIM COBETOM
®I'bOY BO «/lorI'Y» ans mabopa 2024 roza.
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JoIEHT Kadeaphl pu3nyeckoi XuMuH, )
KaHJl. XMM. HayK, JOIL. Ll gggg P.W. JIpira
PaGouasi porpaMMa yTBepKIeHa Ha 3ace/laHuy Kapeapbl PU3HYECKOH XHMUH.
ITpotokon ot 26.03.2024 r. Ne 14.

3asenyromuit kKapeapo VL‘!{ B.M. Muxans4yx

COTI''TACOBAHO:

Jlexan XUMHYECKOTO (paKyIbpTeTa [,/ ~ C.JI. baxtun

28.03.2024 r.

VuebHO-MeTou4ecKasi KOMACCHS XHMUIECKOro (GaKyIbTera.
[Tpotokon ot 27.03.2024 1. Ne 2.

)
[Ipencenarens M P.W. JIpra

PykoBoauTe b OCHOBHOM IpodeccHoHanbHOM
oOpa3zoBaTenbHOM IPOTrpaMMBl,

J-p XHUM. HayK, Ipod. %—k B.M. Muxanb4yk
28.03.2024 r.
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1. MECTO JUCLMIIJIMHEI B CTPYKTYPE OBPA3OBATEJIbBHOM [TPOI'PAMMEBI

1.1.TpeboBanusi K MpeABapUTEIHHON MOATOTOBKE OOYYAIOIIUXCS, MPEAIISCTBYIONINE U
CONYTCTBYIOIINE AUCUUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3YUYECHHE JAHHOM:
JTUCHUIUIMHBL TporpamMMmbl  OakanaBpuaTta: Heopranwueckas xumus, OpraHuueckas
xumusi, Maremarnka, @usuka, Ousznyeckas xumus, MeToibl pa3feiaeHrs U KOHIIEHTPUPOBAHUS
B XMMHMYECKOM aHajn3e; XUMUsS KOJUIOUIHBIX U HaHOCHUCTEM, MeTo/ibl ucciaenoBaHusi pa3oBbIX
paBHOBecHuii, OCHOBBI OHMOTEOXMMHH, TPOAODKCHHE KypcoB OpraHmdeckas XuMHS H
duznueckas XUMUs.
1.2.JIuCIUTUTAHBI, KypcOBBIE PaOOTHl W TPAKTHKH, JUISI KOTOPBIX OCBOCHHE JTaHHOU
JTUCIUIUTAHBI HEOOXOIUMO KaK Mpe/IIeCcTBYIOIee:
[TonumepHsle komMno3uTsl, buooprannmyeckas xumus, CTpoeHHE BeLIECTBA, XHUMHUS
OKpy’)Kawmier  cpeapl,  XUMHUYECKass  TEXHOJIOTHS, [Ipon3BOACTBEHHAsT  MpaKTHKA:
MPEIIUTIIIOMHAS.

2. OIMCAHUE JNCHUITINHBI / ITIPAKTHUKH / KYPCOBOW PABOTHI /
I'OCYIJAPCTBEHHOU UTOI'OBOU ATTECTALINMN

2.1.00m1as xapaKTepUCTHKA

HanmenoBaHme moka3aTeis 3HaveHUEe NOKa3aTes

HasBanue 00pa3oBaTeIbHOM MPOTrPaMMBbI 04.03.01 Xumus (ITporpamma 6akanaBpuara)

[Indp 1 Ha3BaHUE B COOTBETCTBUU C b1.5.14 BeicOKOMOJIEKYIApHBIE COSTUHEHUS

y4eOHBIM IIJITAHOM

Yacts 00pa3oBaTeIbHON MPOTPaMMBbI bazoBas yacTp

5/180

KonnuecTBO 3a4eTHBIX CIAWHUNI] / BCEr0 4acoB

2.2.Pacripenenenue yacoB 1o ¢popmMam U iepuojam o0ydeHust

OO011€ee KOJIMYECTBO YacOB
@ o = CaMOCTOSI-
opma g8 8 "
> | 2 JeKIU- | mabopa- | MpakTH- | TEIbHOU dopma
00yueHus £ 3 BCETO
3 OHHBIX | TOPHBIX | YecKux | paboThI + KOHTPOJIS
K

OuHas 3 6 34 51 — 95 180 3K3aMeH
OvyHas, BCeTo

OuHo- 3 6 10 15 - 155 180 SK3aMeEH
3a04Has

3. IEJIV JUCIIATUIMHEI

JlaTh yeTKHe MpPEeICTaBICHUS] O TEOPETUYECKUX U IKCIEPUMEHTAIBHBIX OCHOBAX HAYKH,
U3y4damlleld BBICOKOMOJIEKYJISIPHbIE COelMHEHUs; CchOpMUPOBaTh 3HAaHUS O cHocobax
MONTy4eHus1, GU3MUECKUX COCTOSHUSIX, OCOOCHHOCTSX U MPEBPAICHHSIX IMOJMMEPOB M CBOMCTBAX
UX PacTBOPOB; MO3HAKOMHUTH CTYJIEHTOB C MHOTOOOpa3HeM MOJTMMEPHBIX MaTepUAIOB.

4. KOMIIETEHIIMX ObYHAIOIIEI'OCA, POPMUPYEMBIE B PE3VJIPTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, UX
NHAWUKATOPBI U INTAHUPYEMBIE PE3YJIbTATBI ObYUEHUS

4.1 Kommereunuu
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OIIK-2. CmnocoGeH mnpoBOIUTh € COONIOACHUEM HOPM TEXHUKUM O€30MacHOCTU
XUMHUYECKHI KCTIEPUMEHT, BKIIIOUas CHHTE3, aHAlIU3, U3yUYE€HUE CTPYKTYPHI U CBOWCTB BEILIECTB
¥ MaTepHaJIOB, UCCIEAOBAHUE MPOIECCOB C UX YUACTHEM.

4.2 NHuauKaTopbl KOMIETEHIUI

OIIK-2.3. [IpoBOoAUT UCCIIETOBAHMS CBOWCTB BEIIECTB U MAaTEPHAIIOB C UCIIOJIb30BAHHEM
COBPEMEHHOT0 HAYYHOTO 000pYyA0BaHUSI.

4.3.Pe3ynbTarhl 00yueHUs

OIIK-2.3.1. 3Haer npaBuiia pabOThl ¢ XUMUYECKHMMHU BEIIECTBAMU C COOJIIOJICHHEM HOPM
TEXHUKU 0€30IIaCHOCTH.

OIIK-2.3.2. YMeeT npOBOJIUTh SKCHEPUMEHTAIbHBIE UCCIEIOBAHUS C MCHOJIb30BAHUEM
CEpHUITHOTO HAYIHOTO 000pPYIOBaHUS.

5. TIPOI'PAMMA JUCIHUIIJIMHBI

HazBanue TeMbl | Kpatkoe cogepxaHnue TeMbl (BOIPOCHI TEMBI)
Pa3znen 1. OcHOBHbIE MOHATHUS M ONPEJIECICHUS XUMHUH TonuMepoB. CHHTE3 OIMMEPOB
1. OcHOBHBIE MOHSTHS. 1.1. UcTopuueckue acnekTbl (OPMUPOBAHUS COBPEMEHHOTO
Knaccudukanus MOHSITUS IIOJTUMEP» U «MAKPOMOJIEKYJIa.
IIOJINMEPOB 1.2. OcHOBHBIE OTJINYMS NOJUMEPOB OT HU3KOMOJIEKYJISIPHBIX
COECIUHEHU.

1.3. OcHoBHble noHATHS cornacHO pexkoMmeHpanusm NIOITAK:
IOJIUMEDP,  OJUTOMEpP,  MAKPOMOJIEKYJId,  MOHOMED,
COCTaBJIAIONIAs TOBTOPSIOIIEIOCs 3BEHA, COCTABIIAIOIIEE
3BE€HO, MOHOMEPHOE 3BE€HO, CTEIICHb ITOJIMMEPU3aLIUN.

1.4. HomeHnknarypa noiauMepoB: TpUBHAJIbHASA, pallMOHaIbHas,
HIOITAK.

1.5. Knaccupukanust  MmoauMepoB: IO  MPOUCXOXKICHHUIO,
XUMHYECKOMY COCTaBy, YHMCIy MOHOMEpHBIX 3BEHHEB B
NOJMMEpHOH 1enu, GopMe M CTPOCHUIO MaKpOMOJEKYJ,
XapakTepy HaJIMOJIEKYJISIPHON CTPYKTYpbl, MOJISPHOCTH
CBs3el, OTHOLIEHMI0O K HarpeBaHuio, jaedopmanum,
BO3JCHCTBUIO  BOJABI, BapuaHTaM  NPHUCOEAMHEHUS
MOHOMEPHOI'O 3B€Ha K MaKpOMOJIEKYJIE, KOTOpasi pacTeT,
IIPOCTPAHCTBEHHOMY CTPOCHHIO MaKpOMOJIEKYJI
(aTakTUUeCKHE U CTEPEOPEryJSIpHBIE  IOJHUMEPBI),
reOMETPUYECKON H30Mepuu (HaTypajbHBIH KaydyK U
ryTranepuya; MoHsITHe Nepruoa UICHTUYHOCTH).

1.6. Ilpuponusie mnomumepsnl. llemmonosza. Kpaxman. benkwu.
[TommmnenTtuasl. Kayuyk u ryrranepua.

1.7. UckyccTBEHHBIE IOJUMEDBI.

2. MonekynspHas Mmaccau | 2.1. OTnuune  NOHATUS — «MOJIEKYJSIpHas ~ macca» Ui

MOJIEKYJISIPHO-MAacCOBOE HU3KOMOJIEKYJISIPHBIX u BBICOKOMOJIEKYJISIPHBIX
pacripeielieHue MoJIMMEPOB COEJIMHEHUII.
2.2. [IpnuuHbI NONUIUCIEPCHOCTH MTOJIUMEPOB.
2.3. IlonsTHe «CTENEeHb HOJMMEPHU3aLIN»,
«IIOJIUMEPTOMOJIOTH.

2.4. CrocoObl ycpeIHEHUs MOJIEKYJISIPHOM Macchl MOJIMMEPOB
U METOJIbI, WCIIOJIb3YEMbIE JUIS OIPENEICHUSI CPEIHUX
MOJICKYJISIPHBIX MacC TOJIMMEPOB.

2.5. CreneHp MONMIUCIEPCHOCTH MOHO- M TMOJHAWUCIEPCHBIX
MOJTUMEPOB.

2.6. MonekyasipHO-MacCOBO€  paclpeiejieHUe  MOJUMEPOB




(unTerpanpHble U auddepeHnuansasie KpuBsle MMP n

MUYP).

2.7. OcHOBHBIE CIOCO0BI, HCIOJIb3yEMBIE JUISE
GpakIMOHUPOBAHUS TIOJTUMEPOB C ILENBI0 MOCTPOCHUS
KPHUBBIX MOJIEKYJISIPHO-MAaCCOBOT'0 pacCIpeEICHHUS.

3. OcHOBHBIE METOBI 3.1. llennas nmoauMmepu3anuss U  MOJUKOHACHCALUA  Kak
CUHTE3a MOJIMMEPOB CHOCOOBI CHHTE3a MTOJTMMEPOB.

3.2. Onpenenenue, 0COOGHHOCTH, OCHOBHBIE CTaHH IEMHOU
MOJIMMEpU3ALIH, MIOHSITHE KMHETUYECKOU u
MaTepUaIbHOM LIETIEH.

3.3. Onpenenenue MIPOIIECCOB MOJIMKOHICHCAITTH u
MOJIMITPUCOEANHEHUSL.

3.4. CuHTe3 NoJMMEPOB MOIUIIPUCOECTUHEHUEM.

3.5. Tomo-, rerepo- W CONOINMKOHAECHCALUs, JIMHEHHAs W
TpeXMepHasi OJIUKOH IEHCAIHSI.

3.6. OCHOBHBIE  OTJIMYMS  LENHOW  MOJMMEpU3aLUu U
MOJINKOHEHCALIUH.

3.7. MoHOMEpBI, KOTOpPbIE HCHOJIB3YIOTCA Ul TMOJYy4YEHHUS
MOJIMMEPOB PazIMUHBIMU MeTojgamu. Mx ¢dusndeckune u
XUMHUYECKHUE CBOWCTBA.

3.8. Comonumepuzanusi u comnoidukoHaeHcanus. CuHTE3 u
HCIIOJIb30BaHUE MOJIUMEPOB, MOy YEHHBIX
OJIMMEpU3aIMel HECKOJIbKUX MOHOMEPOB.

4. PagukanpHas 4.1. OmpezneneHue paauKaIbHON MOTUMEPHU3AINH, OOIIas
NOJIUMEPU3ALTHS cXxema Ipotrecca.

4.2. CuHTE3 NOIUMEPOB PAJUKAIBLHON MOJIUMEPHU3ALUEH.

4.3. Tumbl MOHOMEpPOB, CIIOCOOHBIX IOJIUMEPU30BATHCS I10
paguKaJbHOMY MEXaHHW3My, Ba)KHEWIINE TOJUMEPHI,
KOTOpBIE  TOJY4YalOT B  IPOMBIIUIEHHOCTH  TaKUM
CrocoOOM,  OCHOBHBIE  CIOCOOBI  WHUIIUUPOBAHUS
npolecca paguKalbHON NOIUMEPU3ALIHH.

4.4. XapaktepHble YepThl buznyecKux croco6oB
VHHUIMMPOBAHUS PAJUKAIBHON LEMHOW MNOJIMMEPU3ALUU
(TepMudeckoe  CaMOMHHUIIMMPOBAHHE,  pPaAHAIIMOHHO-
XUMUYECKOEe U (POTOXMMHUUYECKOE HHUIIMHUPOBAHNUE).

4.5. X©UMHYECKOE U  OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHOE
MHULAAPOBAHUSA PAAUKAIBHOMN [IETHOM MOJIUMEPU3aLIAH.

4.6. Tloustue  «9QPEeKTUBHOCTH  WHUIUUPOBAHUS»  H
«KIJIETOYHBII» 3 PeKT.

4.7. OcHOBHbIE (DaKTOpBl, BIMAIOLIME HA APPEKTUBHOCTD
MHULUUPOBAHUS.

4.8. Cragum pocTta, mnepegayd M o0OpbpIBa LENH IpH
pPaguKaIbHON NOJMMEpPU3ALNH.

4.9. BinusgHHMe aKTUBHOCTH MOHOMEpa U MaKpOpaJHKaloB Ha
CKOPOCTh CTaJIUU POCTA LIEIH.

4.10. BapuaHTbl NOpPUCOEOUHEHUST MOJIEKYJIbBI MOHOMEpa K
aKTUBHOMY LIEHTPY «rOJiOBa K TOJIOBE», «rojioBa K
XBOCTY», «XBOCT K XBOCTY».

4.11. Ilepegaua 1enu Ha WHUIMATOP, MOHOMEpP, MOJIUMED,
PacTBOPUTEIIb.

4.12. OcHOBHBIE TOCIEACTBUS, K KOTOPbIM IMPUBOJAT PEAKIIUN

nepcaauu neIu. ITonstue o PETYIATOpPAX, 3aMCIIINTCIIAX
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4.13.

4.14.

4.15.

4.16.

4.17.

4.18.

4.19.

Y UHTHOHUTOpaX.

Paznuuus oOpbiBa LEeNU AUCHPONOPLIMOHMPOBAHUEM H
peKoMOMHANIMEH TIPU PaTUKAITLHOM MTOJIMMEPHU3AIUH.
XapakTep MOJIEKYJISIPHO-MAacCOBOIO PACHpPEeNICHUs MPH
panuKaIbHON MTOJTUMEPHU3AITIH u CTETIeHb
HOJMIMCIIEPCHOCTH NpU OOpBIBE LIENH peKoMOUHAIMen 1
JCTIPOTIOPITIOHUPOBAHHUEM.

lenp-3pdexr kak audPy3MOHHO KOHTPOIHPYEMBIN
nporiecc, HaOmIOmaeTcs IMpH  MOJMMEpPU3allui  Ha
riny6okux craausax. CrocoObl HCKITIOYEHHUs refb-3(dexra
IIPY TIPOU3BOJICTBE MTOJIUMEPOB.

BriBog ypaBHEHUS CKOpOCTH paauKagIbHON
nosmmMepusainuu (npunuunsl Grnopu u boxenmreilina-
Hepncra).

TUNMYHBI BUJ KUHETHYECKOM KPUBOM paJuKaIbHON
LEITHOW MTOJINMEPU3aLUH.

Bnusinue paznuyHbiX (akTOpOB Ha CKOPOCTh M CTENEHb
pasuKaIbHON NOJIMMEPU3ALIUH (KOHLIEHTpaIHs
MHUIMATOpa U MOHOMEpa, TEMIIEPATYPa, AABJICHUE).
TexHuyeckue MNpUEeMBbl CUHTE3a IOJIMMEPOB METOAOM
LENHOW monuMepu3auuu (moJuMmepusanuss B Macce,
pacTBOpe, CYCIEH3UHU, IMYJIbCUH).

5. MoHHasa 1 HOHHO-
KOOpAMHAIIMOHHAS
MOJINMEPU3AITUS

5.1.

5.2.

5.3.

5.4.
5.5.

5.6.

5.7.

5.8.

5.9.

5.10.

5.11.

OOmiass  XapakTepUCTUKA HWOHHOW  TMOJMMEpPU3AIUH.
MoHomepbl, CIOCOOHBIE MOIMMEPU30BATHCS 0 HOHHOMY
MEXAHU3MY.

[TonsiTue "xuBoil" monumepusanuu.

OcHOBHBIE  OTIMYMS ~ MOHHOM M paguKaibHOU
MOJIMMEPU3ALUU.

Kunernueckne 0coOEHHOCTH MOHHOU MOJIMMEPU3AITUH.
Kartnonnast nmonumepusanusi: MOHOMEPbl M MHULIUATOPBI
KaTUOHHOM mnoJuMepu3anuv. WHUIIMUpOBaHHE, POCT U
OTpaHUYECHUS pocTta Lenu npu KaTHOHHOU
nojauMepusauud. BrnusgHue yciaoBul —mpouecca  Ha
CKOPOCTb U CTETIEHb KATUOHHOM MOJUMEPHU3ALINH.
AHHMOHHAs TOJUMEPHU3ALMs: MOHOMEPHI U WHHUIIUATOPHI
AHWOHHOM monuMepuszanuu. WHULMHpOBaHHWE, POCT U
OTpAaHUYECHUS pocta enu npu AHUOHHOU
MOJIMMEPU3ALUU.

AHHOHHO-KOOpJIMHALIMOHHAs TonuMepu3anus. CuHTe3
MOHOJHUCHIEPCHBIX M OJOK-COMOJMUMEPOB  (GKUBOI»
AHWOHHOW MOJUMEPU3ALIUCH.

BnusHue ycnoBuid mporecca Ha CKOPOCTh M CTENEHb
AHUOHHOW IOJIMMEPHU3ALINH.

CuHTE3 MONMMEPOB MOHHONW U MOHHO-KOOPJIMHALMOHHOMN
MOJIMMEPU3ALIECH.

Ornpeznenenre U KaTajliu3aTopbl HOHHO-KOOPAMHALIMOHHON
nojauMepuszanui. MexaHu3M JEHCTBUSL KAaTAIM3aTOPOB
Lpirnepa-Hatrta npu  mNoOJyd4eHHH CTEpEOPEryIspHBIX
MOJIUMEPOB.

CrepeoperyisipHble TOJUMEPbl BUHUJIOBBIX M JTHEHOBBIX
MOHOMEDPOB, o0pazyromuxcs oz, JIECTBUEM
katanu3atopoB [{urnepa-Harra.
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5.13.

5.12. Tlonumepu3anust TUKIOB (MMPeoOpa30BaHUE ITUKIMYECKIX

MOHOMEPOB B JIMHEHHBIE TTOJTUMEPHI).

[Tonumepusaius LHMKIOB: TEPMOIMHAMHUKA TPOIECCOB
B3aMMHBIX  TPEBpAlllEHUH  I[HMKIOB W  JIMHEHHBIX
MOJIMMEPOB,  BJIUSHUE  Pa3IMUHBIX  (DAKTOpPOB  Ha
paBHOBECHE IUKI-TIOJINMEpP, KHHETHMKAa W MEXaHU3M
MOJIMMEPU3AIIUH ITUKIIOB.

6. INonuxkoHaeHcanus

6.1.

6.2.

6.3.

6.4.

6.5.
6.6.
6.7.

6.8.

6.9.

Onpenenenue MOJIMKOH/ICHCAIINH. Monowmepsl,
CIOCOOHBIE MOJIMMEPU30BATHCS o
MOJIMKOH/ICHCAIIAIOHHOMY ~ MEXaHU3MY (romo- u
reTepoyHKIIMOHAILHBIE MOHOMEPHI), COOTBETCTBYIOIINE
CXEMBI PEaKIUH.

Knaccugukanus nporeccoB NOIMKOHAECHCALMU: TOMO- U
reTepONOIMKOHACHC AN, JIMHEHHAasT M TpexMepHas
MOJIMKOHAEHCALINS.

PaBHOBecHass M  HEpaBHOBECHAs IOJMKOHICHCALUS,
KOHCTaHTa MOJINKOHAEHCAIIMOHHOTO PaBHOBECHS.
Crenenp mnonuMepu3aluMyd MpPU TOJUKOHJICHCALIUH, €€
3aBUCUMOCTH OT TJIyOMHBI TTOJIMKOHICHCAIINH, YPABHEHNE
Kapozepca u ero ananms.

CuHTE3 MOJIMMEPOB MOJIMKOH/EHCALIUEH.

KuneTtnka nonukoHaeHcamu.

TpexmepHass TMOMMKOHACHCAIUS: THUIIBI MOHOMEPOB,
CrOCOOHBIX 00pa30BBIBATh PA3BETBJICHHBIE U CETYAThIC
OJIUMEPHI, PeHOT0(DOPMAITEIETHTHBIC CMOJTBI.
MonekyndapHags Macca M MOJIEKYJISPHO-MacCOBOE
pacmpenesieHne NOpu  JIMHEMHOW  MOJUMKOHJICHCAlWH,
(bakTopbl, Ha HUX BIUSIOIIHE.

Texauueckue METO/IbI OCYIIECTBIICHUS
MOJMMKOHACHCAUU (B pacijiaBe, B PacTBOpe, B TBEpAOH

daze).

Paznen

2. CTpyKTypa U CBOICTBa IOJIUMEPOB

7. CTpyKTypa MOJIMMEpPOB

7.1.

7.2.

7.3.

7.4.
7.5.

CrtpykTypa MakpOMOJEKYJI: XHUMHUYECKOE CTPOEHHE,
KOH(UTrypamus u KoH(GpOopMaus MaKpOMOJIEKYIL.
HanMonekyinsipHble  CTPYKTYypbl IOJIMMEPOB: OCHOBHBIE
TUIBl  HAJMOJIEKYJISIPDHBIX ~ CTPYKTYpP aMOp(QHBIX H
KPHUCTaJNINYECKUX HOJIMMEPOB, peryaupoBaHue
HA/IMOJICKYJISIPHBIX CTPYKTYp IOJMMEPOB H3MEHEHUEM
napaMeTpoB  NepepabOTKH,  BBEJCHHEM  aKTHUBHBIX
CTPYKTYpO-00pa3oBareseil, XuMIUIeCcKOi Mo Tu(pUKAIIHEH.
I'mOkocte  Makpomonekyn. [loTeHumaneHbll  Oapbep
BHYTPEHHEro  BpaiieHus. TepMoauHaMuyeckas |
KWHETHYECKasi THOKOCTh IIeTH, (PaKTOpbI, BIMSIOIINE HA
KHHETHYECKYIO0 THOKOCTb LIEIH.

Pazmep makpomorekyi. CermeHT MakpoMoiieKyel KyHa.
CtpyKTypa 1 CBOWCTBA MPUBUTHIX U OJIOKCOMOJIUMEPOB.

8. da3oBbie U HU3HUECKUE
COCTOSAAHUA TTOJIMMEPOB

8.1.

8.2.

da3oBble U arperaTHble IEpPexXoAbl IMOJKMMEPOB MpHU
U3MEHEHUU Temneparypel. @DU3HYECKUE  COCTOSHUSA
aMOp(HBIX MTOJITUMEPOB: CTEKII000pa3HoeE,
BBICOKORJIACTUUYECKOE U BSI3KOTEKYUee.

MeXMOJIEKYISIpHOE ~ B3aUMOJEHUCTBUE U TEIUIOBOE
JBIKCHHE B CTEKJI000pa3HOM cocTosiHuH. Temmeparypa




8.3.

8.4.
8.5.

8.6.

8.7.

8.8.
8.9.

8.10.

8.11

CTCKJIOBAHHS, BIHMSHHEC pPA3IMYHBIX  (AKTOPOB  HA
TEMIIEPaTypy CTEKIOBaHUS aMOP(HBIX TOTUMEPOB.
[IposiBneHne BBICOKOAIACTUYHOCTH MoauMepoB. lIpupona
BBICOKOAJIACTUYECKOM ehopMaIuu.

[Tnactudukanus u miacTHGUKATOPHI.

Oco0OeHHOCTH  TIOBECHUS  MOJMMEPOB B  pa3HBIX
(PUBUYECKUX COCTOSHUSX.

PenakcaiimonHble MEXaHMYECKHE CBOWCTBA MOJIMMEPOB.
SIBieHune rucrepesuca.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  T€YEHHUs  IOJIUMEPOB,
TeMnepaTypa TEKyYECTH.

TepMomexanndeckue KpuBble aMOP(HHBIX TOTUMEPOB.
Kpucrammmzanuss kak TJIaBHBIA (a30BBIA MEPEXOa B
MOJINMEPAXx, MEXaHU3M KpUCTaJUIU3a1uH,
KPHUCTAJUIMYECKUE MTOJIUMEPHI, CTENEHb
KPUCTaJUIMYHOCTH.

TepMoMexaHnYeCKHe KpHBBIE KPUCTAJUTMYECKHX
MOJIMMEPOB.

. Cmecu osiuMepoB.

9. dusuueckue cBoOiicTBa
MOJIMMEPOB

9.1.

9.2.
9.3.

94.

Mexanunueckue (nepOpMalMOHHBIE W HPOYHOCTHBIE),
Tero(u3nUecKue, 3JEeKTPUUYECKHE U Jpyrue CBOWCTBA
MOJIMMEPOB.

[TpoyHOCTB M XPYIKOCTh MOJIMMEPOB.

Mexanusm  paspymeHus — nouumepoB.  Dakropsl,
BJIUSIIOLIME HAa IPOYHOCTh OJUMEPOB.

Metoabl  MccieoBaHUS — CTPYKTYpbl M CBOMCTB
MIOJIUMEPOB U KOMIIO3HUTOB.

10.  PactBopbI
HOJIMMEPOB

10.1.

10.2.

10.3.

10.4.

10.5.

10.6.

10.7.

10.8.

10.9.

SIBnenue HaOyxaHus mnoaumepoB. OrpaHWYeHHOE U
HeorpaHMueHHOe HaOyxaHue. BimsHue pasHbIX (akTOpoOB
Ha Ha0yXaHue U pacTBOPEHHE MOJIUMEPOB.

OcoOeHHOCTH CBOWCTB PacTBOPOB MoimMepoB. Da3oBbie
JyarpaMMsl CUCTEM MOJIUMEP/PacTBOPUTEIT.
Kputnueckue temneparypsl paCTBOPEHHUS.

«Xopommue» " «IIOXUEN pacTBOPUTEIIN.
TepmoanHaMu4ecKue KpUTEPUM Ka4ECTBA PACTBOPUTEIIS.
PazbaBiieHHBIE pacTBOPHI MOJUMEPOB. TepMoIUHAMUKA
pacTBOpEHUS] TOJUMEPOB. OHTPONHUS, DSHTAIBIUI U
cBOOO/IHAs SHEPTHs CMEIICHUS.

BsiskocTh  pa30aBi€HHBIX  PacTBOPOB  IOJIMMEPOB.
[TonsitTue aOCOMIOTHOHM, YIENbHOH, OTHOCHTEIHHOM,
IIPUBEJICHHOM, XapaKTepUCTUYECKON BA3KOCTH.

Cas13p XapaKTepUCTUUECKON BA3KOCTH co
CPEIHEBA3KOCTHOM MOJIEKYJISIpHON Maccoll (ypaBHEHUs
Mapka-Kyna-XayBunka). Bucko3umeTrpuss kKak MeTon
ONpPENEICHUsI CPEIHEBA3KOCTHON MOJIEKYJISIPHOM MacChl
IIOJINMEPOB.

KomnmuratuBHele  CBOMCTBA  pacTBOPOB  IMOJIMMEPOB.
OcMmoTHueCKO€E 1aBIE€HUE PACTBOPOB MOJIMMEPOB.
[TonmmanexTponuTl. XUMHUYECKUE U (PU3UKO-XUMHYECKHE
0COOEHHOCTH MOBEJICHHSI MOJIUKHUCIIOT, TIOJIMOCHOBAaHUN U
ux coneil. [lommamdomntel. MoHUTEIL.
@DU3MKO-XUMHUYECKHE  OCHOBBI  (hpaKIMOHHUPOBAHHUS




MOJINMEPOB.

10.10. KoHuleHTpUpOBaHHBIE PACTBOPHI MOJIUMEPOB. SBIeHUE

accolMaluy MaKpOMOJIEKYJI B KOHIIEHTPHUPOBAHHBIX
pactBopax mnoiaumepoB. CTyneHb. SIBieHue cuHepesuca.
[TnacTudukanms 1 mIacTu(QUKATOPHI.

11. XUMHYECKUE
peaKIu MOJIMMEPOB

11.2.

11.3.

11.4.

11.5.
11.6.

. Ocobennoctu

XUMHUYECKMX  PEaKUUil  IOJUMEPOB.
Paznuuus peakMOHHON CIMOCOOHOCTH TOJMMEPOB U
HU3KOMOJIEKYJISIPHBIX COEINHEHUM.

XYUMHUYECKHE TpEeBpallleHus IOJUMEPOB 0€3 CMEHBI
CTETIEHU MOJUMEpHU3aLUH  (BHYTPUMOJEKYJSPHBIE U
MOJIMMEPAHATIOTUYHbIE MPEBPAILIECHNUS).

Peakuun, npuBojsdmMe K ~ HM3MEHEHMIO  CTENECHU
MOJIUMEPU3ALUI (cumuBaHue, TepMHUYECKas,
TEPMOOKUCIIMTENbHAsA, XHUMHUYECKas, (OTOXUMHUECKa,
MeXaHU4YecKas JeCTPYKIUS, IETOINMEpU3aIus).
Onactomepsl. HaTypallbHble M CUHTETUYECKUE KaydyKH.
Bynkanu3zanus kay4yKoB.

Crabunu3anus noJIMMepoB.

Crapenue u crabuin3aims KapOOIEHBIX OJIMMEPOB.

6. CTPYKTYPA U COAEP’)KAHUE NJUCHUITJIMHDBI

6.1.@opma 0bydeHust — oyHasi, Kypc — 3, cemectp — 6

KonnuectBo yacos

HaumeHoBaHus pa3aenoB U TeM

Jlexn. | Jlabop. | Ilpakr. | CPC+K | Beero

Pa3nen 1. OcHOBHBIE NOHATHA U
onpezeseHuss XUMHUU noauMepos. CuHTe3 20 28 — 50 98
MOJIUMEPOB
1. OcHoBHble  moHsATHA.  Kiaccudukarus 4 4 2 16
MOJIUMEPOB
2. MonexkynsipHas Macca W MOJIEKYJISIPHO- ) 2 6 16
MacCOBOE pacnpeielieHUe MOJINMEPOB
3. OCHOBHBIE METO/Ibl CHHTE3a MOJTMMEPOB 2 4 12 18
4. PagukanpHas nojauMepHu3alus 6 12 10 28
5. Mounas u MOHHO-KOOPAMHAIIMOHHAS ) 3 10
MOJIUMEPH3AITHS
6. ITonukoHnaeHcanus 4 6 10
Paznen 2. CTpyKTypa U CBOMCTBA MOJIMMEPOB 14 23 — 45 82
7. CTpyKTypa noJauMepoB 2 4 8 8
8. @a3oBrle U  (U3MUECKHE  COCTOSHUS 3 4 16 12
MOJIUMEPOB
9. ®u3nvecKre CBOMCTBA MOJIMMEPOB 2 8 8
10. PacTBOpHBI IOJIUMEPOB 4 7 8 16
11. XumMuyecKue peakiiuu noJuMepoB 3 8 5 14
NTOI'O ITO KOMITOHEHTY OIIOIT 34 51 — 95 180

6.2.®opmMa 00yueHus — OYHO-3a049Hasl, Kypc — 3, cemecTp — 6

HaumenoBanust pazaenoB u Tem Konpiectso Haco

Jlexku. | Jlabop. | Ilpakr. | CPC+K | Bcero

Pasnen 1. OcHOBHBIE NOHATHS U 6 10 B 30 96
onpezesieHus: XUMUU nojiuMepoB. CuHTe3
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NIOJIUMEPOB
1. OcHoBHble  moHsATHA.  Kiaccudukanus 1 12 16
MOJIUMEPOB

2. MonexkynsipHass Macca U MOJIEKYJSIPHO- 1 3 ? 16
MaccoOBO€ paclpesiesieHUe MOJIUMEPOB

3. OCHOBHBIE METO/IbI CHHTE3a MOJIMMEPOB 1 3 13 18
4. PanukanbHasi NOJUMEPU3ALINS 1 4 22 28
5.VonHass ©  HMOHHO-KOOpIAWHAIIMOHHAS 1 12 10
MOJIUMEPU3AITHS

6. IlonukonaeHcanus 1 13 10
Pazgen 2. CTpykTypa U CBOMCTBA MOJIMMEPOB 4 5 - 75 84
7. CTpyKTypa NoJIMMEPOB 1 14 8
8. ®azoBple W  (PUBNYECKUE  COCTOSHUS 1 71 12
MOJIUMEPOB

9. ®uznyeckue CBOMCTBA MOJIMMEPOB 1 10 8
10. PacTBOpBI MOJIUMEPOB | 2 15 16
11. Xumuueckue peakiiu noJuMepoB 3 15 14
NTOI'O ITO KOMITOHEHTY OIIOIT 10 15 — 155 180

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJLA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTAIIMHA

7.1. KoHTpOJIBHBIE BOIIPOCHI

Pazgen 1

l. Uro Takoe moOJMMEp, BBICOKOMOJIEKYJISIpHOE coeauHeHue? YrTo o3Haydaer
MOJIUMEPHOE COCTOSIHME BELECTBA?

2. Kakue knaccuduxaiyu nonuMepos Bbl 3HaeTe?

3. KaxoBbl cOBpeMeHHBIE MTPEICTAaBICHHS O CTPOCHUU MTOJIUMEPOB?

4. Yro Ttakoe  KoH¢purypauus — noiauMepHoil  uenu?  HaszoBute  Tumb
KOH(UTYpallMOHHOM U30MEPHH MaKpOMOJIEKYJI ITOJIUMEPOB.

5. Kakue ¢Qakropbl BIHAIOT Ha BA3KOCTh pPACTBOPOB moiauMepoB? B uem
3aKJII0YAETCsl 0COOCHHOCTh TEUEHUS pacTBOPA MOJIMMEPA OT TEUEHHS YUCTOTO pacTBOPUTEINA?

6. KakoBbl 0cO6eHHOCTH KOH(OpMaIK LIENH MaKpOMOJIEKYJI IOJIMMEPA B XOPOILIEM,
UJICATILHOM U IUIOXOM PACTBOPUTENSAX?

7. JlaiiTe ompezeleHUEe XapaKTEPUCTUYECKOW BA3KOCTH pacTBopa mnoiaumepa. Ot
Yero OHa 3aBHCHUT M KaK CBsI3aHa C MOJICKYJISIPHON Maccoil moaumepa?

8. Jaiite omnpezeseHuEe NOIUANUCIEPCHOCTH IMOJMMEpPOB. UTO O3HA4YaeT MOHATHE
MOHOJMCIIEPCHOTO MoiuMepa?

9. Juddepennnanbabie U uHTErpanbHble GyHKIIMH MMP nonumepa. Uto o3HauaeT
MOJIEKYJISIPHO-MAaCCOBOE U MOJIEKYJISIPHO-UMCIIEHHOE pacipeiejeHue moiumepa?

10.  Kak xapakrepucTuueckas BA3KOCTb CBsI3aHA C MOJIEKYJIIPHON Maccol rmoaumepa?

11. [TpuBeaure GopMyIIBI Ul pacdeTa OTHOCHTEIBHOW, YJEIbHOH, MPUBEIACHHON H
XapaKTepUCTUYECKOH BA3KOCTU PACTBOPOB MOJINMEPA.

12. OOmpsicaute (pusznyeckuii cMbIca KOHCTaHT K u a ypaBHeHus Mapka — Kyna —
XayBHHKa.

13. Kakum 006pa3om mpoBoAsT ycpeaHEHUE MOJICKYIIIPHON MacChl MTOJTMMEPOB?

14.  Kakue nanHble HEOOXOIMMBI Ul pacyeTa YCPEAHEHHBIX MOJEKYJSPHBIX Macc
noiauMmepa’?

15.  IlpuBenure ypaBHEHHA JJs pacueTa YCPEIHEHHBIX MOJIEKYJSIPHBIX Mace

MOJIUMEPOB.
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16. Kak oueHuTh CTENeHb MONMIUCHEPCHOCTH mnonuMepa? YTo Takoe Kputepuid
[ynbua?
17. Kakyro wuHpOpMamuio O TMOJIMMEpPE JaeT €ro MOJEKYJSIPHO-MacCoOBOE

pacnpenenenue? M3o0pa3uTe TUMWYHBIE UHTErpaidbHble U nuddepenuansusie kpuBbie MMP
MOJIMMEPOB HU3KOW M BBICOKOM MOTUIAUCIIEPCHOCTH.

18. YucnoBass u MaccoBass (YyHKIMM MOJEKYJISIPHO-MAaCCOBOIO pacIpeaesIeHus
MIOJINMEpA.

19. UYro o3Havator Ou- W monuMojanbHas AuddepeHLuaNbHble  KPHUBBIE
MOJIEKYJISIPHO-MACCOBOT'O paclpeIesIeHUs TOJIUMEPOB?

20.  DOxcnepuMeHTalIbHBIE MeTOABI onpeneneHuss MMP nonmumepos.

21.  Ilomumepusamus B mMacce MoHoMepa. HazoBure mpenmyiecTBa U HEIOCTATKU
TaKOro croco0a MpoBeIeH!s MOJIMMEPU3aLIUH.

22.  Kakue cnocoObl IpoBeAeHUs OJUMEPU3alMI BaM U3BECTHBI? JlaliTe uX KpaTKylo
XapaKTEPUCTHKY.

23. [IpuBenuTe cxemMy 3JIEMEHTAPHBIX CTAIUN PaAUKAIbHON MOJMMEPU3ALMY CTUPOIA
B IIPUCYTCTBHHM MEPOKCUIA OEH30MIIA.

24. OOpsicHUTE, KaK BIHMSIOT KOHIICGHTPAllMM MOHOMEpAa W WHHUIMATOpPA, a TaKKe
TEMIIEPATypa HA CKOPOCTh PaAUKaIbHON MOJIMMEPU3ALINH.

25. Vkaxkure, B KaKMX CiIy4asx 3aBHCHUMOCTb CKOPOCTH  DPaJHMKaJIbHOU
HOJIMMEPHU3aIMK OT KOHIIEHTPAlUN UHUIMATOpa Oy1eT UMETh NEePBBIN U HYJIEBOU MOPSAAOK.

26.  PaccuwuraiiTe, BO CKOJIBKO pa3 M3MEHHUTCSI CTENEHb MOJIMMEpPHU3ALUU IOJINMEpa,
€CJIM yBEJIMYUTh KOHIIEHTPALMI0 MHULIMATOpa B 4 pasa.

27. KakoBa sHeprus akTuBauu paguKaIbHO-LIENHON MOJTMMEPU3ALUNA U €€ OCHOBHBIX

craguii? Ha Kkakylo craguio Tmporiecca B OONBIIEH CTENEHW TOBJIHUSAET YBEIMUYCHUE
temneparypbi? OTBeT 000CHYHTE.

28. Kakue pomyiieHuss NPUHUMAIOTCS TPU BBIBOAE OCHOBHBIX KHHETHYECKUX
YpaBHEHUH PaIUKaIbHOU MOJIMMEPU3ALUN?

29. OcobenHoctu ctaauu WHUNUUPOBaHUA. OOBICHUTE, YTO TaKOE KICTOYHBIN
a¢dekr. Ha uro on Bimsier?

30. KakoBbl 0COOEHHOCTH paguKaJbHOW TOJUMEpU3AIMK Ha TIyOOKHX CTagusx
npeBpalieHust MoHoMepa B monuMep? Uto takoe renb-3¢dext?

31. Kak BausifoT KOHIIEHTpalys MOHOMEpPA, KOHIICHTpalMs areHTa nepegayu Uenu 1

KOHCTAaHTa CKOPOCTH PEAKIMU Iepeladyd LIEMU Ha CTENeHb MOJMMEPU3alUN 00pa3yIoerocs
nonumepa?

32. ChopmynupyiiTe 3aKOH TPETOMIICHUS CBETAa W TMOSICHUTE (DU3UYECKHIA CMBICI
OTHOCHTEJIBHOT'O U a0COJIFOTHOTO TIOKa3aTeNnel MpeoMIICHHS.

33. JlaiiTe XapakTEPUCTUKY JJIEMEHTAapHBIM CTAJMAM PaJAUKaIbHOW IOJIMMEpPU3ALUH.
Kakas ctagus nonmuMepu3annu sBISIETCS TUMUATUPYIOIICH?

34.  Ha3zoBuTe OCHOBHBIE CIOCOOBI MHUIIMHPOBAHUS PAJAUKAIHLHON MOJIMMEPH3AUU U
Han0oJiee MPOKO UCTIONb3YeMble HHULIUATOPHI, IPUBEIUTE CXEMBI UX paclaja Ha paJauKalbl.

35.  OObsAcHUTE, KaK BIUSIOT KOHIEHTPAIU HHUIIMATOpa U TeMIepaTypa Ha CKOPOCTh
pasuKaIbHOM MOJIMMEPU3ALIUH.

36. Uem oObsacHseTcs JpOOHBIM TOPSAOK TO HHULMATOPY B  PaJAUKAILHON
MoJTMMEepHU3alun?

37.  Maiite ompeneieHue MOHATUSAM KietouHoro »sddexkra u 3¢ddexruBHOCTH
MHULAUPOBAHUS ITPH PAIMKAIBHOM TOJMMEpPU3aLUH.

38.  Onmmurte 0COOECHHOCTH PaAMKAIBLHOW IMOJUMEpPU3AlMH Ha TIIyOOKHX CTaJusIxX
HpEBPALLCHHUS.

39. Kakue ¢akropbl TpHUBOIAT K CHIDKEHUIO CpPEIHEH CTENEHU MOJUMEpH3aINH
o0pasyrouierocs NoJauMepa Mo pajuKkaibHOMy MeXaHU3My?

40.  IIpemnoxwure cnocoObl paclo3HAHHUS PAAUKAIBHOTO W HOHHOTO MEXaHHM3MOB
HOJMMEPHU3aLHH.
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41. Oxapakrepu3yiTe 3JIeMEeHTapHbIE CTaIUU PaJUKaIbHON OJTUMEPU3ALIUH.

42.  HazoBuTe OCHOBHbIE CIOCOOBI MHUIMMPOBAHUS PaJUKaIbHON MOJIMMEPHU3AIMH.
[IpuBeaute cxemsl pacnaga HauboJee paclpoOCTPAHEHHBIX HHUIIUATOPOB.

43.  Onmmwre npouecc nojauMepusannu B macce. [IpeumyiecTsa 1 HEJOCTaTKH ITOTO
crioco0a MpoBEJCHUS OJUMEPHU3ALIH.

44.  Packpoiite nonsaTue 3(pPeKTUBHOCTH HHUIIMUPOBaHUS. B pesyibrare npoTekaHus

KaKUX peaKnuii cHmxkaeTcss d()(PEKTUBHOCTh WHUIIMHPOBAHUS TIPU HUCIIOIH30BAHUU TEPEKHUCH
Oenszouna?

45. Yem ompenensieTcss XapaKTep MOJEKYJISIPHO-MAacCOBOIO paCIpeneIeHUsl IpH
paauKaIbHON NOJUMEpPU3ALNU?

46.  OObscHuTe sBIeHHWE Trenb-3pdexra Ha TIYOOKHX CTamusX paguKaTbHOU
MOJIMMEPU3ALUH.

47. Uto Ttakoe mnoJguKOHIEHcanus? YeM OTIMYaeTcsi TOMOIOJIMKOHACHCAIUS OT
reTepOIOINKOHACHCAUU ?

48. UYro mpencraBisier co0OOW HEpaBHOBecHas MoNHMKOHIeHcarusa? [IpuBectn
KOHKPETHBIE TPUMEDPBI.

49.  Ilepeuucnure OCHOBHbBIE CIIOCOOBI MPOBENIECHNUS MMOJIUKOHEHCAIIMM U HA30BUTE UX
MIPEUMYIIECTBA U HETOCTATKH.

50. Kak MOXHO NOBIMATH HAa BBIXOJ OOPaA3YIOLIEroCs MOJMKOHIEHCAIIMOHHOTO
nosumepa’?

51. HazoBuTe criocoObl THUIIMUPOBAHMSI paAUKaIbHO-1IETTHON MOJIMMEPU3ALINN.

52. Onumure »>IEeMEHTapHble CTaAUM pPaJUKAIBHOM NOJMMEpU3alui, KOTOpBIE
IIPOTEKAIOT B HCCIENYyEeMOU cucTteMe. JlaiiTe UM KpaTKyrO XapaKTEpUCTHUKY.

53. Kakue ¢akTopbl 1 kakuM 00pa3oM MOTYT BJIMSATh Ha KHHETUKY PaJIUKATHHOU
MOJIUMEPH3AINH U KaYeCTBO 00pa3yrolierocs moiaumepa’?

54. Uto Takoe cTanus PEUHUIIMMPOBAHUS B PAIUKAIBHON LIEMHON MOJUMEPU3ALNU?

Kakne KOMIIOHEHTHI pEaklMOHHONW CMECHM MOTYT Y4YacTBOBATh B PEAKUHUAX Iepeaaydl LEMH
nonuMepuzanuu? Kak peakiuu pEeMHUIIMUPOBAHUS BJIUSAIOT HA CKOPOCTh  PEaKIMH
MOJIMMEPU3AIUHU, BBIXOJl MOJUMEPHOrO MPOAYKTa M MOJEKYJSIPHO-MAcCOBOE paclpeesieHue
nojauMmepa’?

55. Yro Takoe perymsaropel uenu noiauMepusanuu? Kakyroo ¢GyHKmMio oHuH
BBIMIOJIHAIOT? Kakue BemecTBa MOTYT OBITH HCIIOJIB30BAaHbI B KAadeCTBE PETYJSATOPOB IEMH
HOJIMMEpU3aLUU?

56. UeM oTnnyaroTCs KHHETHYECKasi U MaTepuaibHasd 1enu nojiuMepusanuun’? Kakue
CTaJIUU PAUKAITBLHONW MOJIMMEPHU3AIUU MPUBOAIT K THOETN MaTepUAIbHOM, a Kakhe — K ThOenu
KMHETUYECKOUN LENH MOJTUMEPHU3aLu?

Paznen 2

57.  KakoBbl 0COOEHHOCTH MpoLIECcca PaCTBOPEHUS MOJIUMEPOB?

58. JlaiiTe onpeneneHre HaOyXaHUIO MOJIMMEPA U KOHTPAKIIHH.

59.  Ilepeuncnure ¢GakTopsl, ONPEAEIAIONINE CIOCOOHOCTh OJIMMEPOB PACTBOPSATHCS
1 HaOyXaTh.

60. Oxapakrepu3yite cTaauu mpoiecca HabyxaHusl.

61. [IpuBenmuTe TpUMEpHl HEOTPAHMYCHHOTO W  OTPAHUYCHHOTO HAOyXaHUS
HIOJIUMEPOB.

62. JIisi KakuX TOJMMEpPOB NMPUMEHUMO TOHATHE cTerneHn HaOyxanusa? [lpuBenute
dbopMyIIBI IS pacyeTa CTeleH! HabyXaHus MOJMMepa.

63. OnummTe 3aBUCHUMOCTh CTETICHH HAaOyXaHWsS OT BPEMEHU Il HEOTPaHUYEHHO U
OTPaHHYEHHO HA0YXaIOMINX MOJIUMEPOB.

64. CkopocTts HaOyxaHusi moauMepoB. OT Yero oHa 3aBUCHT U KakK OMPEIEsSeTCs

rpapuuecku’?
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65.  IlpuBenuTe KUHETHMYECKOE YpaBHEHHE, KOTOPBIM MOXKHO OIIMCaTh IpoIlece
HaOyXxaHUs MOJIUMEpa.

66.  Uto Takoe KOHCTAHTa CKOPOCTH HaOyxaHHs NOJUMEpPA M KaK OHA ONpEIesieTcs
rpaduuecku?

67.  Kakue cBoiicTBa XapaKTEpHBbI JIsl pACTBOPOB MOJIUMEPOB?

68. B uyem 3akirovaroTcsi 0COOGHHOCTH KHMHETHUKH Ipoliecca HaOyXaHMs CeT4aThIX
MOJIMMEPOB?

69.  Ilepeuncnure OCHOBHBIC (PAKTOPHI, BIMSIONINE HA CTENEHb HAOYXaHUSI CETYATOrO
nojuMepa.

70.  CdopmynupyiiTe OCHOBHBIE MONOKEHHS Teopun Dropu.

71. Kak onpenenstor 3¢(EeKTHBHYIO TUIOTHOCTh CITUBKH CETYATBIX ITOJIMMEPOB IO
meroay ®nopu — Penepa?

72. Kakoit Bug wuMEIOT 3aBUCHMOCTH CTEMEHM HAOyXaHUs OT BpPEMEHHU IS
HEOTPAaHMYEHHO U OTPAHUYEHHO HAOYXAIOMINX TOTUMEPOB?

73. B uewm 3aknrouaercs pusnueckuil cMpics KoHCTaHThl dnopu — Xarruuca? OT yero
OHa 3aBHCHUT U KaK €€ MO>XHO OIIPeIeNInTh?

74.  Ha3zoBuTe TepMOIMHAMUYECKHE YCIOBUS COBMECTUMOCTH MOJIUMEP-IOIUMEPHBIX
cMecen.

75.  Kakoe BiIMAHHME OKAa3blBalOT SHTAJIBIUWHBIM W SHTPONUNHBIA (AKTOpHl Ha
COBMECTUMOCTb MTOJIUMEPOB?

76. Kakumu metogamu MOKHO U3y4aTh COBMECTUMOCTH IMMOJIMMEPHBIX CMECe?

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

78. KakoBbl cOBpeMEHHBIE MPENCTABICHUS O BHYTPEHHEM BpPAIICHUH MaKpPOMOJIEKYJ
MOJIMMEPOB?

79. CB0OOAHO COUJICHEHHAsI MOJIETTh MAKPOMOJICKYJIBI M peajbHas MOJICKYJIa.

80.  TepmommHamMuyeckas U KHHETHYECKast THOKOCTh HEMH MAaKPOMOJICKYJIBI.

81. Kakue Tunbel XuMUYeCcKuX NpeBpalieHuid MOJMMEPOB Bbl 3HAECTE?

82.  HaszoBuTe OCHOBHbIE OCOOCHHOCTHU MPOTEKAHUS PEAKIUI C y4acTHEM IOJIUMEPOB.

83. Uto Takoe moJduMepaHaloruyHble TpeBpameHus. C Kakod UEIpl0  UX
UCIIOJIB3YIOT?

84. Uem OTJIMYAIOTCS BHYTPHUMOJICKYJISIPHBIE MPEBPAILECHUS oT
MOJIMMEPAHATIOTUYHBIX ?

85. Kaxkue peakumu mpoBOAST 17151 TTOJTYYSHUS! TPUBUTHIX U OJIOKCOMIOTMMEPOB?

86. Kakue BUABI 1eCTPYKIIMH MTOJMMEPOB U CIIOCOOBI MX CTAOUIN3aIluU BBl 3HaeTE?

87. Uto Takoe noamMepaHaIOTHYHbIE TPEBPALLCHHS U JJIsl YeTO OHU UCTIOIb3YIOTCS?

88.  Kak B IpOMBIIIJIEHHOCTH MOITYy4aroT MOJIMBUHWIOBBIA ciupT?

89. Kakue ocHOBHBIE TUIIBI PEAKIUi TOJIMMEPOB BbI 3HAETE?

90.  JleiicTBUE KaKUX BHEIIHUX (PaKTOPOB MPUBOAUT K AECCTPYKIUH TOTUMEPOB?

91. Kakune xumudeckue npeBpalleHuss XapakTepHbl Mg moiaumepoB? HazoBure ux
tunsl. [TpuBenure npuMepsl.

92. K kakomy TuIly XMMUYECKUX MPEBPAIICHUN MOJUMEPOB OTHOCUTCS IIETOYHOM
THIIPONIN3 MoNmakpuiaamuaa? YeM oH MOXKET OBITh OCIIOKHEH?

93. B dyem 3akmiouaercs 3ddekT cocemHMX 3BEHBEB IMPHU TMOTUMEPAHATIOTHIHBIX

IPEBPALICHUSIX MAaKPOMOJIEKYJ?
94. Kakue KHWHETUYECKHE OCOOCHHOCTH XapaKTEepHbl Ui IIEJIOYHOTO THUIPOJIH3a
noJinakpusiamMmua’?

7.2.Tembl TUCbMEHHBIX padoT

KonTtponbHast pabotra mo mpoBepKe TEOPETHUECKUX 3HAHUN — CTYACHTHI MUIIYT JBE
MUCHbMEHHBIC KOHTPOJIBHBIE pa0OTHI 110 IBYM pa3jeiiaM JUCIUTUIHHBL:

Paznen 1. OCHOBHBIE MOHATHUS U ONIPEAECICHUS XUMHUU TTOTMMEPOB. CUHTE3 MOJUMEPOB.
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Paznen 2. Ctpykrypa 1 cBOICTBa OIMMEPOB.

3a1aHusg KOHTPOJBHBIX PabOT OXBATHIBAIOT BCE TEMbI (3aJaHUs MMEIOT WU (popmar
TECTOBBIX 33JaHWH, WJIM COCTABJICHBI C WCIIOJIb30BAaHHEM YKa3aHHBIX BBIIIE KOHTPOJIHHBIX
BOTIPOCOB).

7.3.06pazer coaep)kaHus 3K3aMEHalMOHHOTO OuiIeTa
OI'bOY BO «/loHenkuii rocy1apcTBEHHbIN YHUBEPCUTET»
XuMudeckuit pakynbTeT

Hanpasnenue noaroroBku: 04.03.01 Xumus

OO6pa3oBarenpHas mporpamMmma: bakanaspuar

Cemectp 6

VYyeOHast AUCUUITIINHA BricOKOMONEKyYISIpHBIE COSMHEHUS
BUJIET Nel

1. O6ocHOBaTh  B@XHOCTh  NPAaBWIBHOTO  BBIOOpa  crmocoba  MOJMMEpH3AIHH.
[Tonmumepu3anus B Macce MoHOMepa. [IpenmyIecTBa 1 HEIOCTATKH TAKOTO Ccrtoco0a.

2. [Tonmumepu3aimOHHO-ACTIOTUMEPU3AITUOHHOE paBHOBECHE. Temmneparypa u
KOHLICHTPALMSI MOHOMEPA B YCIIOBHSAX PABHOBECHSL.

3. CnocoOGHOCTh TOJIMMEPOB 00pa3oBBIBATh HCTHHHBIE pacTBOpbl. CTamuu mporiecca
pactBopeHus. TepMoaMHAMHUYECKOE KadyecTBO pacTtBopuTens. Has3BaTh cBOWCTBa, mpucylue
pacTBOpaM MOJIMMEPOB.

VYTBepkIeHO Ha 3acenaHuM Kadeapbl Qu3MuecKkod XMMHHM, NPOTOKOT Ne 0T
« » 20 I.
3aBemyronuii kKageapoit B.M. Muxanpuyk
OK3aMeHaTop P.1. JIbira

B cJIydac BCIACHUA yqe6H0ro nmponecca € HUCIOJIb30BAHHUEM 3JICKTPOHHOTO O6yLICHI/IH n
JUCTaHIIMOHHBIX 06pa3OBaTCJ'II)HBIX TGXHOJ’IOFHﬁ, COJACPpIKaHNC omirera MOKET OTJIMYAThCS OT
MMPUBCACHHOTIO.

8. PACIIPEAEJIEHUE FAJIJIOB, KOTOPLIE ITOJIVHAIOT OB YHAIOIINECA

OO0mmast omeHKa 3HaHWK OOYYArOMIMXCS 1O AWCIHHILIHHE mpoBoauTcs mo 100-0autsHOM
[IKale MCXOJs W3 MaKCUMyMa, MPHUBEACHHOTO B Tabiuie Huxe. OpraHu3allioHHO-y4eOHas
paboTa B ayJUTOPHH OIICHMBACTCS HAa OCHOBE TAKUX KPUTEPHUEB KAaK TOCEIIAEMOCTH 3aHSTHI,
CBOCBPEMECHHOEC W KAYECTBCHHOE BBITIOJHCHUE JIOMAITHHUX 3a/laHUil, aKTUBHOCTh BO BpEMs
NPOBEICHUS JICKIMOHHBIX W Ja0OpaTOPHBIX 3aHATHH (y4acTHe B OOCYXIEHUHM TEKYIIETO U
NPOIIEHHOTO MaTepuaia, peuieHre 3a1ad 1 T.11.).

MakcumanbHoe
Howmepa paznenos Buasr pabot
KOJIMYECTBO 0aJIJIOB

Opraau3zannoHHO-y4eOHas padoTa B ayAUTOPUHI 5
CamocrosiTenpHas pabora 10

1 KonTtponpHas paboTa o TeopeTuieckomy 5
MaTepHuany
Y CTHBIN KOJUIOKBUYM 10
Opranu3annoHHO-yueOHas padoTa B ayAUTOPUHN 5

2 CamocrositenpHas pabora 10
KonTtposnpHas paboTa o TeOpeTHIeCKOMY 5
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MaTepuaity

Y CTHBIN KOJUIOKBUYM 10
UTOI'O 60
DK3aMeH 40
OO1mit UTOT 3a ceMecTp 100

CooTtBeTcTBHE 0AJITIOB OLICHKC

O11eHKa 110 NATHOAJUILHOM IIKaJIe
KomnuectBo OaiuioB "
s 100 ECTS | Dxzamen, nuddepeHnpoBaHHbIHI 3auer
3a4eT

90-100 A OTJIMYHO 3a4TE€HO
80-89 B 3a4TEeHO
75-79 C XOpotio 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIHHO AUTeHO
35-59 FX HE 3a4TEeHO

0-34 F HEYOBJICTBOPUTEIHHO He 3A9TeHO

9. OBECIIEYEHHE OBPA3OBATEJIbHOI'O ITPOLECCA JJIS JIULL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 UTHBAJIN/IOB

B xone peanuzauyy AMCIUIUIMHBI UCIOJIB3YIOTCS CIAEAYIOIMIME JOTOIHUTENBHBIE METO B
00y4YeHUsI, TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTeCTallui O00yJarolInuxcs B
3aBHCHUMOCTH OT UX UHAMBHUAYAIbHBIX OCOOEHHOCTEH!

1) JUISL CJIETIBIX U CIIa0O0BUIAIINX:

— JeKuuu Oo(QOpMIISIOTCS B BHJE D3JEKTPOHHOTO JOKYMEHTa, JTOCTYIHOIO C
MOMOIIHIO0 KOMIIBIOTEPA CO CTICUATH3UPOBAHHBIM MMPOTPAMMHBIM 00ECTICUCHUEM;

— JUIS ~ BBIIOJHEHWsS  3aJaHus TpU  HEOOXOAMMOCTH  INPEAOCTaBISIETCS
YBEJIMUYUBAIOIIEE YCTPOMCTBO; BOZMOYKHO TaKXKE UCTIOIb30BAaHUE COOCTBEHHBIX yBEIMYUBAIOITNX
YCTPOMCTB;

— MUChMEHHBIC 3aJIaHusl OPOPMIIAIOTCS YBETHUEHHBIM MIPU(TOM.

2) JUISL TITYXHUX U CIa0O0CTBIIIAIINX

- JEKIUU 0POPMIISIOTCS B BHJIE DJIGKTPOHHOTO JOKYMEHTA;

— MUChbMEHHBIE 3aJJaHUS BBIIOJHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM QopMe;

— 9K3aMEH TIPOBOJUTCS B THCHbMEHHOH (opMe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBeJieHHe B popMe TeCTUPOBAHUS.

3) JUISL JIULL C HApYIIEHUSIMU OTIOPHO-JIBUTATEIBHOTO anmnapara:

— JeKuuu Oo(QOpMIISIOTCS B BHJE D3JIEKTPOHHOTO JOKYMEHTAa, JOCTYHHOIO C
MOMOIIHIO0 KOMIIBIOTEPA CO CTICIUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

— MACbMEHHBIE 3a/IaHMSI BBIMIOJIHSIOTCS HA KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OpPME HITU BBITIOJIHSAIOTCS B TUCbMEHHOM
dbopme Ha KOMIIBIOTEpE.

[Ipn HeoOXOIMMOCTH TMpeaycMaTpUBAETCs YBEIWYCHHE BPEMEHH [UIsI TMOATOTOBKH
OTBETA.

[Ipouenypa  mnpoBeAeHHS  MPOMEKYTOYHOW  aTTecTalluu AN OOydaroluxcs
YCTAaHABIMBACTCS € Y4YE€TOM HX HMHAMBUAYAIBHBIX TCUXO(PU3UUECKHUX OCOOEHHOCTEH.
[IpomexxyTouHas aTTecTalys MOKET MIPOBOJIUTHCS B HECKOJIBKO 3TAIMOB.

[IpoBenenue mporeaypsl OLICHUBAHUS PpE3YJIbTATOB OOy4YeHHS JOIYCKaeTCs C
UCTIONb30BaHUEM JIUCTAHIIMOHHBIX 00pa30BATEIbHBIX TEXHOIOTHIA.
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ObecneunBaeTcst JOCTYI K WH(GOPMAIIMOHHBIM U OUOIMorpaduIeckuM pecypcaMm B CETH
WutepHeT Ui Kaxkaoro oOydaromierocst B (opmax, aZalTUPOBAaHHBIX K OIPAaHUYEHHUSIM HX
3II0POBBSI ¥ BOCTIPHSITHSI MHPOPMALINH:

1) JUIS CENbIX U CIIAa0OBUNAIINX:

— B IICYaTHOHN (popMe yBETUUECHHBIM mpHu(TOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHMX U clTa0oCbIIIaInX:

- B IIeYaTHOH popme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

3) 111 00yYaroIuXcs ¢ HapyLIEeHUsIMU OIIOPHO-/IBUTATEIBHOTO alapara:

- B IIEYaTHOH (opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbHO-TEXHMYECKOE OBECIIEUEHUE YVYEBHOI'O ITPOLIECCA

YueOubie 3ansaTus npoBoaarcs B 9 xopmyce Joul'Y (r. Howernk, yiu. lopca, 17a). s
IpoBe/ieHUs] JTaOOPaTOPHBIX 3aHATHH TpedyeTcs aynuTopHs, oOOpyJOBaHHas MEJIOBOM WM
MapKepHOH JTOCKOU, MyJIbTUMEIUHHBIN TIPOCKTOP U KpaH, HOYTOYK, KOMILIEKT y4eOHOH Mebenn
JUIl CTYZEHTOB, pabouee MEeCTO MpernojaaBarens, BbIXOA B VHTepHET — MPOBOJHOM WM C
ucnoias3oBanuemM Wi-Fi.

Jisi caMOCTOSITENTbHOM paboThl MCIIOJB3YIOTCSI TEKCTOBBIE M 3JEKTPOHHBIE PECYpCHI
HayuyHoli OMONIMOTEKM YHUBEpCHUTETa W IPYTUX DJIEKTPOHHBIX OMOTMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MEeToIM4ecKoe 0OecreyeHue.

[Ipn m3ydyeHUH NUCUUIUIMHBI MPUMEHSIOTCS 3JEKTPOHHOE OOyuYeHUE U JIUCTAHIIMOHHBIE
00pa30oBaTeNIbHbIE TEXHOJIOTHH.

C WHCmoNb30BaHMEM KOMIIBIOTEPHBIX TEXHOJOTMH JUCTAaHLIMOHHOTO 00pa30BaHUS
OCYILECTBJIACTCSl TEKYIIUMH KOHTPOJb 3HAaHMH OOyYaroMXCs HAa OCHOBE TECTHPOBAaHUS H
IPOBEPKU PE3YIHTATOB CAMOCTOATEIBHOM paboThI.

11. PEKOMEHAYEMAZ JINTEPATYPA

11.1. OcHoBHas nquTeparypa

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

2. CemuukoB, 1O. JI. BricokoMmonekymspable coequHeHust [TekcT] : yueOHuK ais
By30B / }O. JI. CeMunkoB. — 2-¢ u3f., ctep. — M. : Akagemus, 2005. — 366 c.

3. [yp, A. M. Beicokomonekynsipable coequaenus [TekcT] : yaeOHUK a1t 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. Isi XUM.-TEXHOJ.
cnenuanbHoctelt By3oB] / B. H. Kynesues, B. A. lllepurnes. — M. : Beic. mik., 1988. — 312 c.

5. boekynenko, O. II. Dxomormueckue mpoOIEeMbI CHHTE3a | TepepadOTKH

nonumepoB [Tekcr] : yuel. mocob. it CTYIACHTOB XUM. (pak. crenuanu3anuu «XuMUYecKas
skogorus» / O. I1. boBkynenko, B. 1. Mensanuenko. — [lonenk : JlouHY, 2010. — 85 c.

6. boBkynenko, O. I1. ®usuko-xumus 31actromepoB [Tekct] : yued. mocodue st
CTylIeHTOB xuM. ¢ak. crnenuanuszamnn «@Pusnueckas xumus» /  O. I1. boBkyHeHko,
B. 1. Menbuuuenko ; loneukuit Hau. yH-T. — JJonenxk : JJonHY, 2011. — 122 c.

7. Ackaackuii, A. A. Benenrne B (GU3UKO-XUMHIO MOIUMEPOB / A. A. AcKaickuii,
A. P. XoxioB. — Mocksa : Hayunsrit mup, 2009. — 380 c.
8. ®enrke, M. Xumuueckue peaknuu mnonumepoB / M. denarke ; mep. C HEM.

B. U. CopoxkuHna, I'. M. LleiiTiinHa ; nox pen. B. B. Kupeesa. — M. : Xumus, 1990. — 151 c.
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11.2. JlonmosHuTenbHAs JTUTEPATYpa

9. Cytarun, B. M. O6mas xuMuyeckasl TEXHOJOTHsSI MOJUMEpOB: yued. mocodue /
B. M. Cytsrun, A. A. JIsnkos. — 5-¢ m3x., crep. — CII6 : Jlans, 2020. — 208 c.
10. Kupees, B. B. BeicokomounekyspHbie COEIUHEHMUS. YyeOHuk IS

akajgemMudeckoro OakamaBpuara. B 2 wactax. Yacts 1 / B. B. Kupee. — M. : FOpaiir, 2017. —
365 c.

11.  Kupees, B. B. BeicokomomneKysipHbIe COCTMHECHMUS. Y4eOHuk JUTS
akageMmuyeckoro OakamaBpuara. B 2 gactax. Yacts 2 / B. B. Kupees. — M. : IOpaiit, 2017. —
243 c.

12.  Bunorpamoma, C. B. TlonukoHaeHCAallMOHHbIE TpOIeCChl W HOIUMEpHl  /
C. B. Bunorpanosa, B. A. Bacunees. — M. : Hayka, 2000. — 373 c.

13. CemunkoB, 1O.]J[. BBenenume B XUMHIO TOJIMMEPOB: y4ebd. mocodue /
10. A. CemuukoB C. @. XKunsios, C. JI. 3aiiues. — 2-e u3a., crep. — CII6 : Jlans, 2014. — 224 c.

14.  Xoxno, A. P. Jlekumm mno ¢usnyeckoit xumum mnonumepoB [Tekcr] /
A. P. Xoxinos, C. 1. Kywganos. — M. : Mup, 2000. — 192 c.

15. CemuukoB, FO. [I. BeicokomMoieKyIspHbIE COCIWHEHUS : Y4eO. ISl CTYJIEHTOB
BY30B, oOydaromuxcs 1o crenuanbHocTH 011000 « Xumus» u Hanpaenernuto 510500 «Xumus /
10.[]. CemumkoB. — M. : Axagemuss ; H. Hosropox : Hwxkeropox. roc. yH-T HM.
H. U. JIo6auesckoro, 2003. — 366 c.

16.  BBICOKOMOJIEKYJSIpHBIE  COCAMHEHHUS :  y4eOHMK W TNPaKTUKyM s

akamemuueckoro OakamaBpuara/ M. C. ApxkakoB [u ap.]; mon pemakumeir A. b. 3e3una. —
Mocksa : UsznarensctBo FOpaiit, 2017.— 340 c.— ISBN 978-5-534-01322-1. — Tekct

AJICKTPOHHBIN /! OO6pa3oBarenpHas maTdopma Opaiit [caiit]. —
URL: https://urait.ru/bcode/399752 (nara obpamenus: 01.01.2023).

17. Kupees, B. B. BricokomomnekynsipHble COCAMHEHHS: YYEOHUK [DIEKTPOHHBIN
pecypc] /" B. B. Kupees. - M.: HOpaiir, 2013. - 602c. —

URL.: https://studfile.net/preview/13355001/ (mata obpamenus: 31.03.2023). — Pexxum moctyma:
cBOOOIHBIN. — TEKCT : 3TEKTPOHHBIH.

12. ”YHOOPMAILIMMOHHBLIE PECYPCbI

1. HaunuonanbHas 3JIEKTPOHHAs OndbanoTeKa (H3B): dbenepanbHas
rocynapctBeHHas MH(popMaimonHas cucrema / MunuctepctBo Kynbryper P®; Poccuiickast
rocyaapcTBeHHas Oubnmoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpaienus:

01.09.2023). — Pesxxum noctymna: cBOOOAHBIN, moAnucka. Heo6xoanma ycTaHOBKA MPOTPaMMHOTO
oOecrnieyeHus. — TeKCT: ANEKTPOHHBIH.

2. eLIBRARY.RU: HayuHas snekTpoHHast 6ubaunoreka: caifiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexxum noctyma: Ijisi aBTOPU3OB.
I0JIb30BaTeENEH. —T€KCT: JIIEKTPOHHBIN.

3. Hayunast snextponHast OubOmmoreka «KuGepJleHumHka»: caiit / Accomnmamms
«OtkpbiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum nocryna:
CBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIMH.

4. DNeKTPOHHO-OMOInOTeYHAs cucrema «JIanb»: [caiit]. - URL:

https://e.lanbook.com (mara o6pamenus: 01.09.2023). — Pexum gocTyma: ajis aBTOPU3OB.
nosb3oBaTenei. — TeKCT: 3JIeKTPOHHBIM.

5. IBC KOpaiit: snekrponHas OMOIMOTEYHasi cucTema: caWT. — Mocksa, 2013. —
URL: https://biblio-online.ru (nata obpamenus: 01.09.2023). — Pexxum noctyna: A aBTOPU30B.
IIOJIb30BaTeNe. — TEeKCT: 2JEKTPOHHBIN.

6. DyeKTpoHHO-0MOanoTeunasi cucrema Jloul'Y: caiitr / ®T'BOY BO «lonl'Y». —
Hownenxk, 2016- . — URL: http:/library.donnu.ru/ (mata ob6pamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AMeKTPOHHBIM.
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7. DJeKTPOHHBI KaTajgor Haydnoit Ombmmorekm Jlonl'Y: pasmen caiita / Hb
Houl'V. — Texkct: snextponusiii // DbC {onl'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum pocrtyma: MNOUCK CBOOOJHBIN, 3JIEKTPOHHBIE
JIOKYMEHTHBI — [iJ1s rtosb3oBaTenen JJonl'y.

8. daexTponnblii apxuB Jonl'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anektpoHusli // OBbC Jonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpaiieHus:
01.09.2023). — Pexxum goctyma: CBOOOIHBIN.

13. IIPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnopatusHas aunen3us oY Ne 46484614).

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

3. Microsoft Visual Studio (uniensust nporpammsl Dream Spark 11 Beicmx yueOHbIX
3aBeJICHUN).

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (iauuenszuun GPL, Apache,
BSD st cB000THOTO TIPOTPaMMHOTO 00ECTICUCHHS ).



