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1. Hean u 327241 OCBOCHMS JMCHUILIHHBI (MOAYJIs1)

Henstmu ocBoeHus nucuuIUIMHEbI «KosutoniHas XUMHsD) SIBIISIIOTCS:

- (opmupoBaHHe y CTyIEHTOB Habopa YHHMBEpPCAIBHBIX M OOIIENPOo(hecCHOHATBHBIX
KOMIIETEHIIUH 110 HanpaiaeHuto noArotoBku 18.03.01 Xumuueckas TEXHOJIOTHS;

- YCBOEHHE OOYYaIOUIMMHCSA TEOPETUYECKHX IOJIOKEHUH aucuurnabl «KosmongHas
XUMUSD»;

- (opmMupoBaHHe yYMEHHMH NPOTHO3MPOBATH HAINpPABIECHHE M OCOOEHHOCTH (PU3HKO-
XMUMHMUYECKUX MPOLECCOB B JUCIEPCHBIX CUCTEMAX;

- ¢dopMHpOBaHHWE KOMIIETCHIIMA B LIMPOKOM HAOOpe BO3MOXHBIX Oyaymmx
CIEIMAIbHOCTEH, OCHOBAaHHBIX Ha MCIIOJIb30BAHUM BELIECTB M MaTepUaIOB B JUCIIEPCHOM
COCTOSIHUM, a TaKXKe UX IIOBEPXHOCTEN

3anau OCBOEHUS IUCHUIUIMHBIL:

-M3y4eHHE OCHOBHBIX 0COOEHHOCTEN JUCIEPCHBIX CUCTEM U MIOBEPXHOCTHBIX SIBJICHUM;

- pa3BUTHE Yy CTYAECHTOB CIOCOOHOCTH OPHEHTHUPOBATHCS B MH(POPMAIMOHHOM IOTOKE,

KacaroleMcsi IpUMEHEHHUS JUCIIEPCHBIX CUCTEM B TEXHOJIOTMH, DKOJIOTHH, OBITY;

- pa3BUTHE CHOCOOHOCTH CAMOCTOSTENIbHO pEIaTh MNPAKTUYECKUE U TEOPETUUYECKHE

3aJ1a4M 110 UCTOJIb30BAHUIO JUCTIEPCHBIX CUCTEM B IPOU3BOJCTBEHHON AEATEIHLHOCTH.

2. MecTo AuCHUILIMHBI (MOAYJIA) B CTPYKTYpe 00pa3oBaTe/1bHOM NPOrpaMMbl
Jucuunnuna KosmutonaHast XUMHsST OTHOCUTCS K JUCHMIUIMHAM 00s3aTeNIbHON 4acTH, e€
OCBOEHHE IIPOMCXOJUT B SCEMECTPE.

3. IlepeyeHb mMJIAHHMPYEMBIX PpPe3yJbTAaTOB O00y4YeHHMsl MO0 JMCUMILIMHE (MOAYJI0),
COOTHECEHHBIX ¢ INIAHHPYEMbIMH Pe3YJIbTATAMH 0CBOCHHUs 00pa30BaTeIbHOH NPOrPaMMbI

Kon, hbopmynmupoBka Kon, popmynupoBka nHIuKaTOpa Ilnanupyemblie pe3ynbTaThbl
KOMIIETSHIIUH 00yYeHHSI IO JUCITUTUINHE,
XapaKTePHU3YIOIINIE dTAITbI
(hopMHUpOBaHUS KOMIICTCHITHH,
WHIAKATOPOB
OIIK-1 Crocoben | UI-1 OIIK-1 Cucremaru3upyer u | 3Haer, Kak CHCTEeMaTH3UPOBATh 1
M3y4aTh, aHAIM3UPOBAThH, | AaHATUIUPYET pe3ynbTaThl | aHATM3UPOBATH PE3yIbTATHI
HCIOJb30BaTh MEXaHU3MBI | XUMHUECKHX AKCIIEPUMEHTOB, | XMMHUYIECKHIX JKCIIEPUMEHTOB,
XUMHYICCKIX peaknnii, | HaOIONEHUH, U3MEPEHUH, a TakKe | HAOMIOACHWM, W3MEpeHUi, a
MIPOUCXOISATIINX B | pe3yabTaThl  pacuYeTOB  CBOWCTB | TAK)KE€  PE3YNBTAThl  PacUYETOB
TEXHOJIOTHICCKHUX BEIIECTB U MaTEPHAIOB CBOICTB BEIIECTB U MaTEPHAIIOB
poreccax u YMeer CHCTeMaTH3WpOBATh U
OKPYKaroIIeM MUpe, aHAM3UPOBATH pe3yabTaThl
OCHOBBIBASICh HA 3HAHUIX XAMHYECKUX 9KCIIEPUMEHTOB,
O CTPOCHUHU BEIIECTBA, HAONOJIEHNd, W3MEpeHHd, a
IpUpoJIe XUMHYECKOM TaKK€ pe3ylbTaThl  PacdeToB
CBSI3U H CBOMCTBAxX CBOICTB BEIIECTB U MaTEPHAIIOB
Pa3ITUYHBIX KJIACCOB Bnaneer HaBBIKOM
XUMHYECKHX  DJIIEMEHTOB, CUCTEMaTU3UPOBATh u
COCIMHEHUM, BEIIECTB U aHAJM3UPOBATH pe3yabTaThl
MaTepuasoB XUMHUYECKUX JKCIIEPUMEHTOB,
HAONIOJIEHNId, W3MEpeHHH, a
TaKkKe pe3ylbTaThl  PacyUETOB
CBOIICTB BEIIECTB U MaTEpPUAJIOB




na-2 OIIK-1 [Ipennaraer
HHTEPIPETALNIO pE3yNbTaTOB
COOCTBEHHBIX OSKCHEPHUMEHTOB U
pacYeTHO-TEOPETUUECKUX paboT ¢
HCTONB30BaHUEM  TEOPETHUECKHX
OCHOB TpaJWIMOHHBIX MW HOBBIX
pa3aenoB XuMuu

3HaeT, Kak HHTEpIpEeTHpPOBaTh

pe3yabTaThl COOCTBEHHBIX
IKCIIEPUMEHTOB ¥ PacyeTHO-
TEOPETHUECKIX pabot c

HCIIOJIb30BAHUEM TEOPETUUECKHUX
OCHOB TPAJUIMOHHBIX M HOBBIX
pa3aenoB XUuMUU

Ywmeer UHTEPIPETUPOBATh
pe3yabTaThl COOCTBEHHBIX
SKCIIEPUMEHTOB U  PAacyeTHO-
TEOPETHUECKIX pabot c

HCIIOJIb30BAaHUEM TEOPETUUYECKUX
OCHOB TPAJUIMOHHBIX M HOBBIX
pa3aenoB XuMUU

Bnaneer WHTEpIpeTanuein
pe3yJbTaToOB COOCTBEHHBIX
SKCIIEPUMEHTOB W  PAaCcyYeTHO-
TEOPETHUECKUX pabot c

HCIIOJIb30BAaHUEM TEOPETUYECKHUX
OCHOB TPAJUIMOHHBIX M HOBBIX
pas3aenoB XUMUU

HA-3 OIIK-1  ®opmynupyer
3aKJIIOYEHUS] W BBIBOABI IO
pe3ynbraTam aHaJM3a
JUTEPaTYPHBIX JAHHBIX,
COOCTBEHHBIX 3KCIIEPUMEHTAIbHbIX
U PpacyeTHO-TEOPETHUYECKUX padoT
XMMHYECKON HalpaBIEHHOCTU

3Haer, Kak  (QopMyIHpOBaThH
3aKIFOYEHUS] W BBIBOJBI IO

pe3yabTaTam aHajgmsa
JIUTEPATYPHBIX JAHHBIX,
COOCTBEHHBIX

9KCIIEPUMEHTAIBHBIX u

pacyeTHO- TEOPETUYECKUX PabOT
XUMHYECKOW HATPaBICHHOCTH

YmMmeer bopmMyIHpOBaTh
3aKIFOYCHUSI W BBIBOJABI IO
pe3ysbTaTam aHam3a
JTUTEPATYPHBIX JIAHHBIX,
COOCTBEHHBIX

IKCIIEPUMEHTAIbHBIX u

pacyeTHO- TEOPETHUECKHX PadbOT
XUMHAYECKOW HAPaBICHHOCTH

Bmaneer HaBBIKOM
(dhopMyIHpOBaTh 3aAKIIOYCHHUS W
BEIBOJIBI 10 Pe3yJIbTaTaM aHAIIH3a

JTUTEPATYPHBIX IAHHBIX,
COOCTBEHHBIX
IKCTIIEPUMEHTATIBHBIX "

PacYeTHO- TEOPETHYECKHX paboT
XMMHUYECKOW HaIpaBICHHOCTH

OIIK-2

Crocoben HCIOJIB30BaTh
MaTeMaTUYECKHE,
¢usnveckue, ¢uznKo-

XUMHYECKHE,  XHUMHUYECKHE
METOJIBI JUIsl PEIICHUs 3a/a4
podeCCHOHATHHOM
JIeATEIbHOCTH

na-1 OIIK-2 Paboraer c

XUMHUYECKUMU BEIIECTBAMHU C
COOJIIOIEHHEM HOPM TEXHUKHU
0€e30IMacHOCTH

3Haer, Kak paboraTh c
XHUMHYECKHMH ~ BEIECTBAMH  C
COONMIOZCHHEM  HOPM  TEXHHKH
Oe3omacHOCTH

Ymeer paboTaTh ¢ XUMHYECKUMHU
BEIIECTBAMH C COOJIIOICHHEM HOPM
TEXHHUKH 0€30MacHOCTH

Bnaneer HaBBIKOM — pabOTBI  C
paboTath c XHUMHYECKIMHU
BEIIECTBAMH C COOJIIOICHHEM HOPM
TEeXHHUKH 0€30MacHOCTH




HUa-2 OIIK-2 [IIpoBomur cuHTE3
BEIIECTB W  MaTepuajioB  pa3HOH
TIPUPOJIBI c UCIIONb30BaHUEM
HUMEIOLIHUXCSl METOHK

3HaeT, Kak IPOBECTH  CHHTE3
BEIIECTB U MAaTepHalloOB pPa3HOU
TIPUPOIBI c HCIIOb30BaHUEM
MMEIOIINXCS] METOINK

YMeeT npoBOANTh CHHTE3 BELIECTB U
MaTepHalioB pa3HOMl MpUPOABI C
UCIIOb30BaHUEM MMEIOIINXCS
METOJIK

Bnageer HaBBIKOM — MPOBEEHUS
CHHTE3a BELIECTB U MaTepHalioB
Pa3HOI MPHUPOJIBI C UCTIOIBL30BAHUEM
HMMEIOLTUXCS METOJTUK

4. O0beM y4eOHOM AUCUMILTHHBI (MOAYJI) M (POPMBI KOHTPOJIA

O0BeM 3ausTuii: Bcero: 4 3.e. 144 akam.y. ODO,
B aKaJl. yacax
KonrakTHasi pabora: 72
Jlexunn/m3 HUX TMPaKTHYECKas MOJrOTOBKA 36
JlaGopaTopHBIX pabOT/M3 HUX MPAKTHIECKas MOATOTOBKA 36
[IpakTHyeckuX 3aHATUN/U3 HUX MPAaKTUYECKasi OrOTOBKA -
CamocrosiTeJibHasi padoTa 36
DopMbI KOHTPOJIS
DK3aMeH SceMecTp -
3auer 36
3ayeT ¢ OLIEHKOH -
Kypcosast pabota HET

5. Copeprxanue IUCUMILUIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE MO TeMaM (pa3jiesam) ¢

YKazaHueM KoJauveCcTBa 4aCoB U BU/10B 3aHATHH

Ounas popma o0yueHnust

No Pa3nen (Tema) IMCHUTUIMHBI U dopmupyem
KpaTKO€e COoJIepKaHUE 3
KOMITETEHIIH
I/Iﬁ
UHAUKATOPBI

KonrakrHas pabota
oOyuarouxcs ¢
npernoiaBaTeneM /13
HUX B popme
[IPaKTUYECKON
MOJITOTOBKH, 4aCOB

CamocrosTenpHas paGOTa,
qaCcoB

Jlexknuu
[IpakTruecku
€ 3aHATHS
JlaGopaTtopH
bie paboTHI

CDOpMa TEKYIIET0 KOHTPOJIA

YyCII€EBaA€MOCTHU




BBenenue B KO/UIOUIHYH0 XUMUIO

Co0

OcHOBHBIE TIOHSTHSL. eceq
Knaccudukarus qucrnepcHbIx OBaH
cucteM. [loBepxHOCTHAs SHEPT U ue
JIUCIIEPCHBIX CUCTEM. OIIK-1

Knaccuguxamus nosepxnoctaprx | OHK-2

SIBJICHUI

TemaTuka 1a00OpaTOPHBIX 3aHSATHHA

npeacraBjicHa B METOJUUCCKUX

YKa3aHUIX

Ancopouus Kou
OcHOBHBIE 3aKOHOMEPHOCTHU TPOJI
agcopOIuu. Ancopouus Ha bHast
IpaHUIE KUIKOCTb — Ias. OIIK-1 pabo
AncopOuus Ha TBEPIBIX OIIK-2 Ta
TTOBEPXHOCTAX

TemaTuka 1a00pPaTOPHBIX 3aHATHIA

npeacraBji€Ha B METOJUUCCKUX

YKa3aHUAX

JJIeKTPOKMHETHYEeCKH e SIBJICHUS. Kon
CTtpoeHue 1BOITHOTO TpOJ
JIEKTPUYECKOT0 CJI051 bHast
JIBOWHO¥ 2NIEKTPUUYECKUNA CITOH. OTIK-1 pabo
[Tonydyenne u oTunCTKA OTIK-2 Ta
TM0(HOOHBIX TUCTIEPCHBIX CHCTEM.

DNEeKTPOKUHETUYECKUE SBJICHHUS.

TemaTtnka 1a60paTOPHBIX 3aHATHI

npeacraBji€Ha B METOJUYECCKUX

YKa3aHUIX

YCeToiuYnBOCTh M KOATYJISIIUAS Kon
KOJIJIOUIHBIX CHCTEM TPOJ
JIBa BHUJ1a yCTOMYMBOCTH bHas
JMCIIEPCHBIX cucTeM. Teopus pabo
YCTOWYMBOCTHU JUCIIEPCHBIX OITK-1 Ta
CHCTEM. Konuenrpanuonnas u OINK-2

HEUTpamu3aluOHHAS KOATYJISIIHS.

Kuneruka koarymsmuu

ANEKTPOJIUTAMU

Tematuka n1abopaTOPHBIX 3aHATHIA

MIpe/ICTaBJICHa B METOAMYECKUX

yKa3aHUsIX

OnTnyeckne 1 MOJIEKYJISIPHO- Kon
KHHEeTHYeCKHe CBOMCTBA TpOJI
AUCHEPCHBIX CHCTEM bHas
Onruyeckye CBOMCTBA IMCHICPCHBIX | yTTK-1 pabo
cucteM. MoJiekynsipHO- OTIK-2 Ta

KUHETUYECKUE CBOMCTBA
JIUCIIEPCHBIX CUCTEM

TemaTrka 1a00paTOPHBIX 3aHATHI
MIPEJCTABIIEHA B METOANYECKUX
yKa3aHUsAX




6 CBoiicTBa MULIE/UISIPHBIX Kon

JMCIIEPCHBIX CHCTEM M PACTBOPOB TpoJI
BMC bHas
MunesuisipHble TUCTIEPCHBIE pabo
cucteMbl. CHCTEMBI C KHIKON U Ta
ra3000pa3HoON AUCTIEPCHOHHON

cpeioii. BEICOKOMOIIEKYIISIPHBIE OIIK-1

coemunenns (BMC). Habyxanue, OIIK-2 6 - |6 6

pacTBOpPEHUE U 3aCTyIHEBAHUE
BMC. I'enteoOpasyrormme
JIUCTIEPCHBIE CUCTEMBI U
TUIPOKOJUIOHIBL.

TemaTrka 1a00paTOPHBIX 3aHATHIA
MPE/ICTABICHA B METOANYECKUX
yKa3aHHUIX

NTOI'O 36 - 36 36

6. @OH/I OIIEHOYHBIX CPEACTB MO AUCHUIIHHE (MOIYTI0)

®onp oneHouHbIX cpeacTB (POC) mis mpoBeneHUs TEKYIIEro KOHTPOJIS YCTIEBAEMOCTH
U MPOMEKYTOYHOM aTTecTaluu oOyyaromuxcs no aucuuruinae KostonnHas xumus 0azupyercs
Ha TIEpEYHE OCBAWBAEMBIX KOMIIETCHIIUNA C YKa3aHHMEM J3TaroB UX (popMupoBaHUS B Mpoliecce
ocBoeHuss guciumuHel. POC  obecrieynBaeT OOBEKTHBHBIH  KOHTPOJb  JIOCTHXKEHHS
3aIUTAaHUPOBAHHBIX pe3ynbTaToB 00ydeHus. ®OC BkIroUaeT B ceOs:

- OIIMCaHUE MOoKa3aTeaeld U KpUTEPUEB OLICHUBAHUS KOMIIETEHIIMI HA Pa3IMYHbIX dTanax
ux (popMupoBaHUs, ONMCAHUE LIKAJT OLIEHUBAHUS;

- METOIMYECKUE MaTepHUalIbl, ONPEACIIAIONINE MTPOLIEypbl OLICHUBAHUS 3HAaHUM, YMEHHU,
HaBBHIKOB W (WJIM) OMNbITa JEATENbHOCTH, XapaKTepU3YIOLIUX dTanbl  (OPMUPOBAHUS
KOMIICTCHITUH;

- TUIOBBIE KOHTPOJIbHBIC 3aJlaHUS M WHBIE MaTepuainbl, HEOOXOAUMBIE IS OLICHKHU
3HAHWUN, YMEHUN U YPOBHS OBJAJCHUS (GOPMUPYEMBIMU KOMIIETEHIIUSMU B MPOIIECCE OCBOCHUS
JTUCITUTIIAHBI (MOITYJIS).

DOC sBasIETCSA MPHIOKEHUEM K JAHHON IMPOrpaMMe TACIUILTAHBI (MOTYJIs).

7. MeToanyeckue yKazaHusl UIsl 00y4alOIMXCHA 110 OCBOCHUIO AW CLUILTUHBI

[Ipuctynas x paboTre, KaXJblii CTYAEHT JOJDKEH NMPUHUMaThb BO BHUMAHHUE CIIEAYHOILUE
II0JIO’KECHHS.

JlucuMIuinHa IOCTPOEHA IO TEMAaTUYECKOMY NPHUHILMILY, KaXkJas TeMa IPelCTaBIsIeT
co0OH JIOrn4YecKy 3aBepILICHHbIN pa3aen.

JIeKUMOHHBI MaTepuall IOCBSIIEH PACCMOTPEHUIO KIIIOYEBBIX, OA30BBIX IOJIOKEHUIH
KypCOB M DPa3bACHEHHIO Y4YEOHBIX 3a/laHUI, BBIHOCHUMBIX Ha CAaMOCTOSTEIbHYIO paboTy
CTYJIEHTOB.

JIaGopaTopHble paOOThl HalpaBieHbl HA MPUOOPETEHHE OIBITAa MPAKTHUECKOW paboThl B
COOTBETCTBYIOLIEH MpeIMETHOH 00IacTu.

CamocrosTenbHas paboTa CTYACHTOB HalpaBieHAa Ha CaMOCTOSATENBHOE H3Yy4YeHHUE
JIOTIOJTHUTENBHOTO MaTepuaia, MOJArOTOBKY K IMPAKTUYECKUM U J1a0OpaTOPHBIM 3aHATHUSAM, a
TaKXe BBITIOJHEHUS BCEX BHJIOB CAMOCTOSITEIbHOM pabOoThI.

JUis  yCIIEIIHOTO  OCBOEHMS  JUCLUIUIMHBI, HEOOXOIMMO BBIMOJHUTH BCE  BUJBI
CaMOCTOSTENILHON PabOThI, UCTIONB3YsI PEKOMEH/IyeMble UCTOUHUKH MH(POPMALIUH.

8. YueOHO-MeTOaMUYecKoe M HH(POpPMAIMOHHOE 0O0ecnieYeHUue TUCIHIIINHBI




8.1. IlepeueHb OCHOBHOM M JOMOJHUTEIHHON JTUTEPATYPHI, HEOOXOIUMOMN ISl OCBOCHHS
JUCIUTLTUHBI (MOTYJIs)

8.1.1. IlepeueHb OCHOBHOM JINTEPATYPHI:

1. T'enbpman, M. U. Kommounnas xumusi DnekTpoHHbI pecypc / ['enmbpman M. U,
Kosanesuu O. B., FOctparos B. I1.: yueOHUK a5 BY30B. - 7-¢ u3l., crep. - Cankr-IlerepOypr:
Jlanp, 2020. - 336 c. - ISBN 978-5-8114-5699-4

2. Manos, B. A. Komnougnas xumus. [1oBepXHOCTHBIE SIBIEHUS U JUCIIEPCHBIE CUCTEMBI.
CrnoBapb-cripaBoYHUK DIIEKTPOHHEIN pecypc / Manos B. A., Haymos B. H. - Cankr-IlerepOypr:
Jlanb, 2020. - 180 c. - ISBN 978-5-8114-4075-7

3. JloceBa, M. A. KosutonHast XuMHUsl: IOBEPXHOCTHBIE SIBJICHMUSI, AUCIIEPCHBIE CUCTEMBI,
HaHOMaTepuaisl : yueObHoe nocobue / M. A. JloceBa, H. A. Pacmenkuna, C. 0. Kynpsimos. -
Konnounnnas xumMusi: MOBEpPXHOCTHBIC SIBICHMSI, TUCIIEPCHBIE CUCTEMbI, HaHOMaTepuaibl,2026-
09-20. - Dnektpon. maH. (1 daiin). - Camapa: Camapckuil TOCYIApCTBEHHBIH TEXHUYECKUIH
yausepcuteT, ObC ACB, 2020. - 164 c. - anexTpoHHBIN. - KHUra HaXoAUTCS B TPEMUYM-BEPCUH
3BC IPR BOOKS. - ISBN 2227-8397.

4. KomnouaHast xuMust : yaeOHoe mocoOue (71abopaTOpHBIN MPAKTUKYM) : HalpaBJICHUE
noarotoBku 04.03.01 Xumusi, HanpaBieHHOCTD (Mpoduiib) MeauiuHckas U gpapMaleBTuyecKas
xumusi, Opranndeckas 1 OnoopraHudeckas XUMHs, XUMHUS OKpYKarollel cpeibl, XUMUYecKast
JKCIEpTH3a M DJKOJIOTWYecKass Oe30MacHOCTb, XHUMHSI TBEPJAOrO Tena, KBaIH(pUKAIUs
BBIYCKHUKa — OakanaBp / MMHHMCTEPCTBO HayKu U BbIcliero oOpaszoBaHus Poccuiickoit
Oenepaunn, OPI'AOY BO "Ceepo-KaBkasckuili QenepanbHblii yHUBEpCUTET" ; aBTOPBI-
cocrasutenu: C. H. ConoBeeBa, B. [1. Tumuenko. — CraBponosib : CKOY, 2022. — 67 c. : ui.

8.1.2. IlepeyeHpb TOMOJTHUTEIBLHON JTUTEPATYPHI:

1. Cammumesa, O. B. Komnouwnmnas xumusi OnextponHblii pecypc / Camumiea O. B.,
Tapacosa 1O. B., Mongarymnos H. E. - Kemeposo: KemI'V, 2017. - 112 ¢. - ISBN 979-5-89289-
140-9

2. 3uma, T. M. Kommonanas xumusi. JlabopartopHbiii mpakTukym: ydeoHoe rmocodbue / T.
M. 3uma. - Kommongnas xumusi. JlabopaTopusiii mpaktukym,2025-02-05. - Dnekrpon. maH. (1
(aiin). - HoBocubupck: HoBocuOupckuii rocyaapcTBEHHBIN TeXHUYeckuil yauBepcurer, 2017. -
71 c. - anektpoHHbIN. - KHura Haxoautces B npemuym-Bepcuu ObC IPR BOOKS. - ISBN 978-5-
7782-3463-5

3. Komnounnas xumusi DIeKTpOHHBIA pecypc: MPaKTUKYM MO aacopOuuu. - ToapaTTu:
1T, 2010.- 71 c.

4. Komnougnas xumus. [Ipumepsl u 3amaun DIeKTPOHHBIN pecypc: yueOHoe mocobue /
JI.LH. MackaeBa / JI.A. bpycuunsina / T.A. AnekceeBa / B.®. Mapkos; pen. B.®. Mapkos. -
Komnounnas xumusa. Ilpumepsr u  3amaum,2022-08-31. - ExarepunOypr: VYpaibckuid

denepanbubiii yauepcutetr, 9bC ACB, 2015. - 188 c. - Knura nHaxoautcs B 6a30Boil Bepcuu
OBbC IPRbooks. - ISBN 978-5-7996-1435-5

9. llepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHIi, MCIOJIb3YyeMbIX NPH OCYLIECTBJICHUH
o0pa3oBaTeIbHOI0 TMponecca MO JUCHUIVIMHE (MOAYJII0), BKJIOYasi IepedeHb
NPOrpaMMHOI0 odecrne4yeHUs1 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

IIpy uTeHMM JEKUMII HCHOJB3YeTCs KOMIIBIOTEpHAas TEXHHMKA, JEMOHCTpalUH
MIPE3EHTAL[MOHHBIX MYJIbTUMEANUHBIX MaTEPHUAJIOB.

WHpopmaloHHbIE CIIPABOYHBIE CUCTEMBI:

HNHupopmaliMoHHO-CTIpaBOYHbIE U MH(POPMALMOHHO-TIPABOBBIE CHUCTEMBI, UCIOJIb3yeMble
IIPU U3YYEHUH JUCLHUIUIMHBL:

1 | ObC «YHuBepcuterckas 6ubnamoreka onnainy». JJoroBop Ne 128-04/16 ot 23.05.2016
(6azoBas kosmekuust). Opranmzauus: OOO «/lupexr-Menuay». Cpok aeHcTBUS
norosopa: 23.05.2016 r. — 23.05.2019 r. O6noBneno 13.05.2019 http://biblioclub.ru
2 | Koncopuuym cereBbIX 37eKTpoHHbBIX 6uOnuoTek «Jlanpy [loctyn oTkphit : ¢ 12.02.2021




no 11.02.2022 https://e.lanbook.com/

3 | DnekrponHo-6ubmoreunas cucrema IPRbooks. loroeop Ne 2039/16 ot 27.04.2016
(6azoBas kommekuus). Opranumzamus: OO0 «Ai ITu Dp Memma». Cpok naedcTBus
J0TOBOpA: 06.06.2016r. - 06.06.2019 r. OOGHOBIICHO 13.05.2019
http://www.iprbookshop.ru

4 | www.chem.msu.su/rus/handbook/ivtan/a

5 | www.thermophysics.ru

6 | http://diag.imet-db.ru/Main.asp

7

8

http://crystal.imet-db.ru
http://phases.imet-db.ru

[IporpammHoe obecrieueHue:

Axnet Pabouas cranuus 10

Axet Pabouas cranmms K

AnbT «CepBep»

AWIN|F

[Taker opucHbIx nporpamm - P7-Oduc

10. Onucanue MaTepraIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBICHHUS
00pa30BaTeJILHOI0 MPOLECCa MO IUCHUILINHE (MOYJII0)

JlekunoHHble |Y4eOHast ayauTOpHUs JJIsl TIPOBEACHUS YYEOHBIX 3aHATHH, OCHAIICHHAS
3aHATHUS MYJIbTHMEIUHHBIM ~ 00OpYIOBaHHMEM W  TEXHUYCCKHMMH  CPEICTBAMHU
00y4eHHS.

JlaGopatopubie |Crienuanu3upoBaHHAs JIA0OPATOPHS
3aHATHUS

CamocrostensHas |[[loMmernienne s caMOCTOSITEIPHOM pabOThl 0O0YYaIONMIUXCS OCHAIEHHOE

pabora KOMITBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO TOJKIIOUEHUS K CETH
"MHTepHET" W BO3MOKHOCTBIO JIOCTYIA K JICKTPOHHON WH(OPMAIMOHHO-
00pa3oBaTeNIbHOM cpejie YHUBEpCUTETa

11. OcobeHHOCTH OCBOEHHUSI TUCHUILIMHBI (MOYJIs1) JIUIAMU C OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 3710POBbSI

OOyyaromumMcs € OrpaHMYEHHBIMU  BO3MOKHOCTSIMH ~ 37I0POBbSI  MIPEIOCTABIISIFOTCS
crelyaibHble y4eOHHMKH, Yy4yeOHble MOCOOMS M JUAAKTHYECKHWE MaTepuaibl, CleluaIbHbIe
TEXHUYECKUE CPEeICTBAa OOY4YEeHHsI KOJUICKTUBHOTO M WHAMBHUAYaIbHOTO MOJB30BaHUA, YCIYTH
accuCTeHTa (TMOMOIIHUKA), OKAa3bIBAIOUIEr0 OOyYalomUMC HEOOXOAUMYI0 TEXHUYECKYIO
MOMOIIb, a TAKXKE YCIYTH CYpJOTIEPEBOUYUKOB U THU(PIOCYPIOTIEPEBOTUNKOB.

OcBoeHne AMCHUIUIMHBI (MOAYMS) OOYYarOIIMMHCS C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
3I0POBbSI MOXKET OBITh OpPraHM30BaHO COBMECTHO C JAPYTUMHU OOYYarOIIMMHCSA, a TakkKe B
OT/EJIbHBIX TPYIIaX.

OcBoeHne AUCHUIUIMHBI (MOAYMS) OOYYarOIIUMHCS C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
3I0POBbSI  OCYIIECTBJISIETCSI C YY4E€TOM OCOOCHHOCTEH  MCUXO(U3UYECKOTO  Pa3BUTHA,
WHJIMBUIyaJIbHBIX BO3MOYKHOCTEN M COCTOSTHUSA 3/10POBbSI.

B mensx AOCTYMHOCTH TONy4YeHHS BBICIIETO 00pa3oBaHus 1O 00Opa3oBaTeNbHOM
MporpaMMe JHIaMu C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbs IIPH OCBOCHUU AUCIUILIA HbI
(Moyns) oOecrieunBaeTCs:

1) 11st UL ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3[I0POBbSI TI0 3pEHUIO:


https://e.lanbook.com/

- TPUCYTCTBUE AaCCHUCTEHTA, OKAa3bIBAIOIIMKA CTYAEHTY HEOOXOJUMYI0 TEXHHUYECKYIO
MOMOIIIb C YYETOM HHIUBUAYAJIbHBIX OCOOCHHOCTEH (IOMOraer 3aHsATh paboyee MecCTo,
NepeABUraThCs, MPOUYUTATh U OPOPMUTH 3a/1aHKUE, B TOM YHCIIE, 3AIHICHIBAsK 1101 IUKTOBKY),

- MIUCHMEHHBIC 3aJIaHMs, a TAKKE UHCTPYKIUH O TOPSIKE UX BBIMOJHEHUS 0(OPMIIIOTCS
YBEITMYEHHBIM MIPHPTOM,

- clieuuajbHble YYEeOHUKH, yueOHbIe NOCOOMS M JUAAKTUUYECKUE MaTepuasbl (MMEIOIINe
KPYIMHBIA PUQPT WK ayauo Haiiisr),

- UHJIMBUyallbHOE paBHOMEpHOE ocBelleHue He MeHee 300 rokce,

- TpU HEOOXOJUMOCTH CTYAEHTY [UIA BBINOJHEHUS 33aJaHds MPEAOCTABISETCS
YBEJIMUMBAIOIIIEE YCTPOKCTBO;

2) [7st I C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI TIO CITYXY:

- TPUCYTCTBHE AaCCHUCTEHTAa, OKAa3bIBAIOMIMKA CTYAEHTY HEOOXOJUMYI0 TEXHUYECKYIO
MOMOIIb C YYETOM WHJAMBUIYyalbHBIX OCOOEHHOCTEH (IoMoraer 3aHsATh paboyee MecCTo,
MepeBUTaThCs, POYNUTATh U 0(POPMUTH 3a/IaHKE, B TOM YHUCIIE, 3AIUCHIBAS MO TUKTOBKY),

- oOecrieynBaeTCcsl  HaJM4Me 3BYKOYCWJIMBAIOUIEH  ammaparypbl  KOJUIEKTHBHOIO
MOJIb30BAHMSI, MPU HEOOXOJMMOCTH OOydJaroleMycsl MNPEeAOCTaBISETCS 3BYKOYCHUJIMBAIOIIAS
anrmaparypa HHIUBUIYaJIbHOTO MOJIb30BAHNUS;

- oOecneunBaeTcs  Ha/UISKAUIMMH  3BYKOBBIMH  CpPEACTBAMHM  BOCIPOM3BEACHHUS
uHpopmanuy;

3) Qs ML ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBbSI, IMEIOIINX HAPYIICHUS! OTIOPHO-
JBUTATEIILHOTO ammapara (B TOM YHCJE C TSOHKEIBIMH HapyIICHUSMHU JIBHTATEIBHBIX (YHKIIUH
BEPXHUX KOHEYHOCTEH MIIM OTCYTCTBHEM BEPXHUX KOHEUHOCTEH ):

- MIACbMEHHBIC 3aJlaHWsl BBITIONHSIOTCS Ha KOMITBIOTEpE CO  CIEIHaTH3HUPOBAHHBIM
IIPOrPaMMHBIM 00€CIICUeHNEM UM HAJUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKE€JIAHUIO CTYJICHTA 3aJJaHNsl MOTYT BBIIIOJIHATBCS B YCTHOU (hopMe.

12. OcolGeHHocTM peaJu3alMd JUCHMIUIMHBI ¢ TPUMEHEHHEM IMCTAHUMOHHBIX
00pa30BaTeJIbHbIX TEXHOJOTHI M IJIEKTPOHHOI0 00y4YeHHUst

CornacHo yvactu 1 crateu 16 ®deaepanbHoro 3akoHa ot 29 mekadbps 2012 1. No 273-D3
«O06 obpazoBannu B Poccuiickoit deaepanum» MOJ 21eKMPOHHLIM 0OY4eHueM TIOHUMACTCS
opranusaius 00pa3oBaTEIbHOIN NEATENLHOCTH C IPUMEHEHUEM cojepkalieiics B 0a3ax JaHHBIX
U UCHOJB3yeMOW TpU peanu3alud 0o0pa3oBaTelbHBIX MpoTrpamMM  HHQOpMALMH U
obecneunBarOmMuX ee 00pabOTKy HH(POPMAIMOHHBIX TEXHOJIOTMM, TEXHUYECKHX CpPEICTB, a
Takke HUH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHBIX CeTel, oOecrneuuBaromuX IMepeaady Io
JUHUSAM CBSI3U YKa3aHHOW MH(pOpMAIMH, B3auUMOJEHCTBHE OOy4yaroUmIMXcs U IMeJarorudeckux
pabotnukoB. Ilox Oucmanyuonuvivu o0bpazosamenvHbiMu MexHOIO2UAMY TIOHUMAIOTCS
oOpa3oBaTelibHbIE TEXHOJIOTHH, pealiu3yeMble B OCHOBHOM C MPHUMEHEHHEM WH(GOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHBIX CETed MpH OIMOCPEIOBAHHOM (HAa pACCTOSHUHU) B3aWMOJICHCTBUU
oOyuaronuxcs U negarorundyeckux paboTHUKOB.

Peanu3anust AMCHUIUIMHBI MOKET OBITh OCYIIECTBIIEHA C TPUMEHEHHUEM JIMCTAaHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJOTUA U DJIEKTPOHHOTO OOYYEeHHS TMOJHOCTHIO MM YaCTUYHO.
Kommonentst YMK nmucnumimsel  (pabouass mporpamMma JAUCHUIUIMHBI, OIEHOYHBIE U
METOJUYECKUE  MaTepuaibl, (GOpMBI  aTTeCTallid), pealu3yeMoil C  MpPUMEHEHHEM
JTMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI U AIEKTPOHHOTO 00YUeHHsI, COJIepKAT yKa3aHHe
Ha UX MCHOJIb30BaHUE.

[Ipn opranuzanuu oOpa3oBaTeNbHOM MEATENHHOCTH C MPUMEHEHHEM JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHH U DIEKTPOHHOTO OOY4YeHHs MOTYT MpeayCMaTpUBAThCS
ACHHXPOHHBI U CHHXPOHHBIM CHOCOOBI OCYIIECTBJICHUS B3aUMOJCWUCTBHUSI yYaCTHHUKOB
00pa30BaTeNbHBIX OTHOIICHUN TMOCPEACTBOM HH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON CETH
«HTepHeT”.

[Ipn mpuMeHEeHUU UCTAHIIMOHHBIX O0pa30BaTEIbHBIX TEXHOJOTHA M JIEKTPOHHOTO
oOyueHuss B pacmUCaHUM 1O AWCHUIUIUHE YKa3bIBAIOTCSA: CIOCOOBI  OCYIIECTBIICHUS



B3aMMO/ICHCTBHS YYaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHUH MOCPEICTBOM HH(POPMALUOHHO-
TenekoMMyHUKamoHHoi cetu «UHTeprer» (BKC-BumeoxoHdepeniicBssb, DT — anekTpoHHOE
TECTHUPOBAHUE); CCBUIKU Ha 3JIEKTPOHHYI0 HHPOPMAITMOHHO-00pa3oBarenbHyto cpeny CKDY, Ha
oOpa3oBaTellbHbIC TIAT(HOPMBI U PECYPChl MHBIX OpPraHHW3aIUi, K KOTOPHIM MPEIOCTaBISETCS
OTKPBITBIA JIOCTYI 4epe3 HH(POPMAIMOHHO-TEIIEKOMMYHUKAIMOHHYIO ceTh «HTepHeT; st
CUHXPOHHOTO OOy4YeHUsI - BpeMs TPOBEACHHUS OHJIAWH-3aHATAA W TPEMoAaBaTeNu; s
ACMHXPOHHOTO O0Y4YEeHHUsI - aBTOPbI OHJIAIH-KYPCOB.

[Ipn opranm3amuu TPOMEKYTOUYHOW aTTECTAllMM C MPUMCHCHHEM JUCTAHIIMOHHBIX
00pa30BaTENbHBIX TEXHOJOTHH M DJIEKTPOHHOTO OOYUYEHHs HCIOJB3YIOTCS Meroanyeckue
PEKOMEHJANNN [0 TPUMEHCHHUIO TEXHUYECKHX CPEJICTB, OOCCIICUYUBAIONIUX OOBEKTHBHOCTH
pe3yabTaTOB MPH MPOBEICHUN MPOMEKYTOYHON M TOCYAAPCTBEHHON MTOTOBOW aTTECTAllUU IO
oOpa3oBaTelIbHBIM IpOrpaMMaM BBICIIErO0 00pa3oBaHUs - MporpaMmam OakajaBpuara,
MporpaMMaM CICIHATUTETa ¥ MPOrpaMMaM MarucTpaTypbl ¢ MPUMEHEHHEM JUCTAaHITUOHHBIX
obpazoBarenbHbix TexHodoruk (I[lucemo MwunoOpHaku Poccum ot 07.12.2020 r. Ne MH-
19/1573-AH "O HampaBieHHH METOAMYCCKUX PEKOMEHIAIHNA").

Peanu3arust TUCIUTUIMHBI ¢ TIPUMEHEHUEM DJIEKTPOHHOTO OOYUEHUS W JTUCTAHIIMOHHBIX
00pa30BaTeNIbHBIX  TEXHOJOTHMH  OCYLIECTBISIETCS C  HMCHOJb30BAaHUEM  DJIEKTPOHHOM
nHpopMannoHHo-00pazoBareasHOM cpeapl CKDY, k koTopoit o6ecniedeH 10CTyn 00y4Jaronuxcs
yepe3 MH(GOPMALMOHHO-TEIEKOMMYHUKAIIMOHHYIO ceTh «/HTepHeT», WM C HCHOJb30BaHUEM
PECYpPCOB HMHBIX OpraHu3aluid, B TOM 4YHCIE IIAaTPOpM, MPEIOCTABISIONIUX CEPBUCHI JUIS
MIPOBEJIEHUS] BUJICOKOH(DepeH i, OHIaliiH-BCTped U qUcTaHIMOHHOTO 00ydenus (MTC-JIunk), a
TaKkK€ C HCIOJIb30BAHMEM BO3MOXKHOCTEW COIMAIbHBIX CeTe s OCYIIECTBIEHUS
KOMMYHHKAIMN 00yJarouXcs ¥ MpernoiaBaresiei.

Y4eOHO-MeToanuecKkoe oOecreueHrne IUCHUIUIMHBL, pealu3yeMOl ¢ MNpPUMEHEHHEM
ANIIEKTPOHHOTO OO0y4YeHHs M AMCTAaHLIUMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTHM, BKJIIOYAET
MIPEACTABJICHHBIC B AJIGKTPOHHOM BHJE padOUyI0 MPOrpaMMmy, Y4€OHO-METOIUYECKHUE MOCOOUS
WIM Kypc JEeKUUH, METOAMYECKHE YKa3aHWs K BBIMOJHEHHUIO DPA3IMYHBIX BHJIOB Y4eOHOU
NEeSTeNbHOCTH  OOy4alomMXcs, MPeAyCMOTPEHHBIX JUCHMIUIMHOW, M TMpouyue y4deOHOo-
METOIMYECKHE MaTepUalbl, pa3MelieHHbIe B MHPOPMAIIMOHHO-00pa3oBaTenbHol cpene CKDY.



