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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouvas nporpamma AUCHHIUTAHBI "DU3NKO-XHUMHUST HEOPTAHHICCKUX MAaTEPUAIIOB" 110 HATIPABJICHHIO TOITOTOBKH
(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHe U TEXHOJIOTUH MaTepraioB” HanpaBieHHOCTH (poduito) Duznko crp. 3
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»

1. IEJIX OCBOEHUA N CHUIIJINHBI

Ilenpro penoaBaHus AUCHUIUTHHE «DH3HKO-XUMUS HEOPTaHHYECKIX MAaTePHAIOBY SBISETCS YIITyOIeHHe 3HAHUH
CTYAEHTOB, B 001acTH (HU3HIECKON XUMUH. J[OTOTHSS JaHHYIO JUCIHUIUINHY HH(POPMAIIE 0 IPON3BOACTBE
HEOpraHMYECKUX MaTepHanax, OOUMMHU 3aKOHAMHU (PU3UKO-XUMHYECKHX MTPOIECCOB KaK TEOPETUUECKOI OCHOBEI
COBPEMEHHBIX TEXHOJOTHIH, O COBPEMEHHBIX METOIaX (PH3NKO-XHMHYECKOTO SKCIIEPUMEHTA.

38.,[[8.‘{aMI/I HU3YYCHUA JUCHUITIMHBI SABJIAKOTCA:

L. W3ydenue ¢yHIaMEHTaIbHBIX OCHOB yYCHHs O HAIIPaBJICHHOCTH M 3aKOHOMEPHOCTSIX HMPOTEKAHUSI XUMUYECKUX
nporeccos U (a3oBbIX NIPEBPALIECHNH, SKCIIEPHMEHTAIBHBIX U TEOPETUUECKIX METOAAX HCCICTOBAHMS.

2. Hpno6peTeHHe yMeHPIfI M HaBBIKOB aHaJiu3a IPOLECCOB MPOTCKAKIIUX B I'€TCPOTCHHBIX CUCTEMAX C YUYCTOM
peaJ'IBHOﬁ CTPYKTYPbI HCOPTAaHUYCCKUX MATCPHUAIIOB.

3. I/I3yqel-me 1 YCBOCHUEC METOAOB MAaTEMATUYCCKOI'0 OMHMCAHHUA, paCucTa U NPCACKa3zaHUsA IMMPOTCKAHUA IIPOLECCOB C
HCIIOJIB30BAHUEM CIIPABOYHUKOB, KOMITBIOTCPHBIX 6a3 1 0aHKOB JAHHBIX (1)I/ISI/IKO-XI/IMI/I‘IGCKI/IX BCJIIMYHH.

PeSyJ'ILTaTLI 06yLI€HI/I$[ O IUCUUINIMHE HAITpaBJICHbI HA JOCTHKCHUEC NHAUKATOPOB!:

VK-1.1. BeinosHsieT mouck I/IH(I)OpMaLII/II/I, OIIPEALCIIACT KPUTEPUHU CUCTEMHOTI'O aHaJIn3a IOCTaBJICHHBIX 3aJa4

VK-1.2. Mcnionb3yeT KpUTUIECKUH aHaIN3, CHCTEMAaTU3aIHIO M 0000111eHrne HH(POpMAIMY AT PELISHNs TOCTaBISHHBIX
3aja4

ITK-1.1: 3naet ocHOBHBIE TPEOOBAHHSA K JOCTIDKEHHIO TEXHIYECKOTO YPOBHS U3/ICNUH U3 HAHOCTPYKTYPHPOBAHHBIX
KOMITO3HIIHUOHHBIX MAaTEPHANIOB C Y4ETOM OIbITA BEAYLIUX OpraHU3aIui

I1K-1.2: YMeer aHanM3UpOBATh UMEIOIIUECS TUTEPATYPHBIC JaHHBIE IO B3aMMOCBSI3H JUCIEPCHOTO COCTaBa U CBOICTB
HaHOCTPYKTYPUPOBaHHBIX MaTEPHAIIOB; 00eCIIeunBaTh COOII0EHNE TPEOOBAHUH CTAHAAPTOB, TEXHUIECKHUX YCIIOBUH U
HOPMAaTUBHOM JOKyMEHTAllUU Ha BCEX CTAIUSIX IPOEKTUPOBAHUS U3JEIUM U3 HAHOCTPYKTYPUPOBAHHBIX KOMIO3ULIUOHHBIX
MaTEepHUAIIOB

I1K-1.3: Bnageer HaBBIKaMH ()OPMHUPOBAHUS TEXHUYECKHUX 3aJaHUH Ha IPHOOPETEHUE CBHIPBS M BCIIOMOTATEIIBHBIX
MaTepuanoB A7 MPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX KOMIO3UIIMOHHBIX MaTEpUAIOB

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: F1.B.03

2.1 TpeOoBaHus K NPEABAPUTEIbLHOI IIOAT0TOBKE 00y4al0Ierocs:

dusuka

HeopraHquCKaﬂ 1 OpraHn4eCcKas XuMus

2.2 JIncuMnJIMHbI M TPAKTHKH, VIS KOTOPbIX OCBOEHHE JAHHON AUCUMIIJIMHBI (MOAY./151) He00X0AUMO KaK
npeauIecTByIOLIee:

Kpucramnorpadpus

MCTO)II)I (bHSI/IKO-XI/IMI/I‘-IeCKI/IX I/ICCJ'Ie}IOBaHI/Iﬁ

Pentrenorpadus 1 peHTTeHOCTPYKTYPHBIN aHAIIN3

DH3UKO-XUMUYECKHUE OCHOBBI HAHOTEXHOJIOTUH

TCOpI/I)I TOMOI'CHHBIX U I'€TCPOTCHHBIX IIPOLICCCOB

DazoBbIe PaBHOBECHS H CTPYKTYpOOOpa30BaHUE

IMToaroroBka K MpoIeaype 3aliThI U 3aIlIiTa BEITYCKHON KBaJTH()UKAIIMOHHONW pabOTHI

BBenenue B pu3MKy TBEpAOTO TENa

ITpousBoacTBeHHAs MpaKTHKA (TIPEIIUITIOMHAS IIPAKTHAKA)

[TpousBoacTBeHHAas MpakTHKA (HAyIHO-HCCIIEA0BaTEIbCKas padoTa)

3. KOMIIETEHLIMU OBYYAIOILETOCS, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMITINHBI
(MOJYJIS)

IIK-1: CnocodeH aHAJIM3MPOBATH ONBIT BEAYIINX OPraHu3ainuii, oprann3oBbiBaTh nposenenue HUP no
NPOCKTHPOBAHHUIO U Pa3padoTKe HAHOCTPYKTYPMPOBAHHBIX KOMIIO3HLIMOHHBIX MATEPHAJIOB U BHEAPSTh Pe3yJbTAThI
HCC/IeI0BAHUI B HOBbIE TEXHOJIOTUH
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@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
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3HaTh:

Jus moctmxenns [1K-1.1: 3akoHOMEpHOCTH CTPYKTYpooOpa3oBaHus, (pa30BbIe MPEBPANICHHUS B MaTepHAIaX, BIUIHAC
CTPYKTYpPHBIX XapaKTepUCTHK Ha CBOICTBA MaTePUAJIOB; XapaKTep BIUAHUS Ae(EKTHOCTH HAa PEAKIIMOHHYIO CIOCOOHOCTH U
(PM3MKO-XMMHUUYECKHE CBOMCTBA TBEP/IBIX TEI

YMmern:

s noctrxenns [1K-1.2: olleHUBaTh YCTOHYHUBOCTE COBPEMEHHBIX MaTEpPUAIOB (CTAOMIIBHOTO JINO0 METacTaOHIBHOTO
COCTOSIHUST ), UCIIOJTB3Ys 3aKOHBI (PH3MUIECKON XUMHH; TPOBOJIUTH (PH3UKO-XUMHUYCCKHHA aHAIN3 TPOIIECCOB ¥ MAaTEPHAJIOB;

Baanern:

Jmst noctrxenns [1K-1.3: HaBbIkaMu poBeIeHNST KOMIUIEKCHBIX UCCIIEIOBAHUN CTPYKTYPHI 1 CBOMCTB
HaHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MaTEPUAJIOB U BHEPEHUS PE3yabTaThl UCCIEI0BAHUIN B HOBBIE TEXHOJIOTHH

YK-1: CriocodeH ocymiecTBIATH MOUCK, KPUTHYECKHIT aHATIN3 U CHHTe3 HHGOPMAIIMH, TPAMEHATh CHCTEMHBII
TOAXO/ IJIsl pelleHUs MOCTABJIEHHBIX 3a1a4

3HaTh:

I[J'Iﬂ JOCTUKCHUA VK-1.1: 0OCHOBHBIC ITOHATHS H TEPMHUHOJIOTUIO B o0Jyactu MaTCpHUAJIOBEACHNA HAHOCTPYKTYPHUPOBAHHBIX
MaTCpruaIoB

Ymers:

Jns noctmxenust YK-1.2: ocymiecTBIATh MOUCK, KPUTHICSCKUI aHAIN3 U CHHTE3 HHPOPMAIINH, TPUMEHSITH CHCTEMHBIH
MOAXOJ1 JUIsl PEeLIeHUs] TOCTABJICHHBIX 3a7a4

Buaanernb:

Juns noctmxenns YK-1.2: HaBpIkaMu ITOKCKa HH(GOPMAINH [T0 TEMATHKE HAYIHO-HCCIEI0BATENbCKON pabOThI

B pe3ynbTaTe 0cBOEHHS AUCIHILUIMHBI 00yIAIOIIMIACS TOKEeH

3.1 |3narn:

3.1.1 | OCHOBHBIC MOHATHS M COOTHOIICHHS; OCHOBHBIC KJIACCHI COBPEMEHHBIX MATEPHUAJIOB, MX CBOWCTBA U 00JIACTH
MIPUMEHEHU; 3aKOHOMEPHOCTH CTPYKTYpOOOpa3oBaHus, (ha30BbIC MPEBPAIICHUS B MaTepUaiax, BIHIHHE
CTPYKTYPHBIX XapaKTEPUCTHUK Ha CBOWCTBA MaTEPUAIIOB; XapaKTep BIUSHUS JePEKTHOCTH Ha PEAKITUOHHYIO
CoCOOHOCTh U (PUBUKO-XHUMUIECKUE CBOMCTBA TBEPBIX TEI; OCHOBHBIE TEXHOJIOTUIECKUE MTPOIIECCHI
MIPOM3BOJICTBA 1 00PAOOTKH MaTepHaIOB; 3aKOHOMEPHOCTH MPOTEKaHUS TBEPA0(ha3HBIX peaKUUi IpU
MTOJTy9ICHUH U SKCIUTyaTallud HEOPTaHUYECKIX MAaTEPUAIOB; METOIbI UCCIICIOBAHUS IOBEPXHOCTHBIX CBOWMCTB
HEOPTaHMYECKUX MaTEPHAIIOB.

3.2 | YMmeTh:

3.2.1 | oleHNBATh YCTOHYMBOCTD COBPEMEHHBIX MaTEPHAIIOB (CTAaOMIIBHOTO JTHOO METaCTa0MIBHOTO COCTOSHYIS),
HCIIONIB3YA 3aKOHBI (PM3UYIECKOH XIUMHUH; TPOBOIUTEH (PU3NKO-XUMHUIECKUH aHAIH3 IPOILECCOB  MaTEPHAIIOB;
HCII0JIb30BAaTh OCHOBHBIE XUMUUECKUE 3aKOHBI, TEPMOJAMHAMUYECKUE CIIPABOYHbBIE JAHHBIE U KOJIMUYECTBEHHbIE
COOTHOUICHHS XUMHH W (PU3UKH U1 penieHus IpodecCHOHaBHEIX 33aa4; paboTaTh C OCHOBHBIMH
YCTaHOBKaMH U IpHOOpaMu (HH3UKO-XUMHUECKOTO SKCIIEPHMEHTA.

3.3 | Bnagern:

3.3.1 | HaBbIKaMH BBIOOpA MAaTEPUANIOB JIUISI 33JaHHBIX YCIOBUH SKCIUTYaTAIMU C yIETOM TpeOOBaHUI
TEXHOJIOTHYHOCTH, SKOHOMHYHOCTH, HaJIS)KHOCTH U JIOJITOBEYHOCTH, SKOJIOTHUECKHUX TTOCIEICTBHIA; TEXHUKON
TIPOBEACHUS SKCIIEPUMEHTA C HCIIOJIB30BAHUEM METOJIOB CTPYKTYPHOTO aHAIN3a; METOAaMH OIpeeTIeHUs
KOHCTAHT PEaKIMid pa3IUYHBIX HOPSAIKOB II0 PE3y/IbTaTaM KHHETHYECKOTO IKCIICPHMEHTA.

4. OFLEM JUCUMILINHBI (MOLY.JIST)

O6wasn TpyaoemKocTb 73ET
YacoB 1o yueOHOMY ILIaHY : 252 Bupgsl KOHTpONA B ceMecTpax:
B TOM YHCJIEe
AyIUTOPHBIE 3aHATHS : 136 9K3aMEHBI 5
camocTosTenpHas pabora : 92,5 3aueThl 4
4acoB Ha KOHTPOJIb : 20
KOHTaKTHas pabota: 139,5
HKP: 3,5
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crp. 5

5. CTPYKTYPA U COJAEP)KAHUE JUCHUILIAHBI (MOLY.JI5T)

Kon
3aHIATH

HaumeHnoBaHue pa3jieioB U TeM /BUJ 3aHATHS/ Cemect | Hacos
p / Kype

Jlureparypa

Pasgen 1. Beenenue.

1.1

Benenue. [Ipeamer u 3agauu kypca. KOHCTpyKIIMOHHBIE MaTE€pUAbI: 4 4
MeTaJlIbl, HEOPraHMYECKHe MaTeprualisl (MHUHEPaIbl, KepaMuKa, CTEKIO U
TIp.), OpraHNYeCcKHe MOTUMEPH! B KOMIIO3UTHI. /JIex/

J1.1J11.2J11.3
JI1.4J11.5
JI.6J12.1 J12.2
JI2.3713.1
013233

1.2

Benenue. [Ipenmer u 3anaun kypca. KOHCTpYKIIMOHHBIE MaTepUaIbl: 4 39,8
MeTaJlIbl, HEOPTaHWIECKHe MaTepHaibl (MAHEPaJbl, KepaMHKa, CTEKIIO 1
Ip.), OpraHNIeCKUe TOIUMEPH! 1 KoMIo3uThL. /Cp/

J1.1J11.2J11.3
JI1.4J11.5
J1.6J12.1 JI2.2
JI2.3J13.1
0103023354

Paznen 2. PeanbHasi CTpyKTYpa TBEpIOro Tejia

2.1

Knaccudukarnus TBepao(ha3HbIX MaTEpUAIOB. ATOMHAS CTPYKTYpa 4 4
TBEpABIX Tell. /JIex/

J1.1J11.2J11.3
J11.4J11.5
J.6J12.1 J12.2
JI2.3J13.1
010233

2.2

XWMHYecKas CBA3b, CTPYKTypa W (pHU3NYECKHe CBOWCTBA 4 4
TBEpAbIX Tell. PeanbHas CTpyKTypa TBEpAbIX TEIl.
/JTex/

JI1.1J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3J13.1
0102353

23

CTpoeHne METaluIOB U CIUIaBOB. AMOP(HBIEC METaIIMYECKHEe MATEPHATIEL. 4 4
Kepamuxka /Jlex/

J1.1J11.2J11.3
JI1.4J11.5
JI.6J12.1 J12.2
JI2.3J13.1
313233

2.4

Peanbhas ctpykrypa TBepaoro tena. /IIp/ 4 4

J1.1J11.2J11.3
JI1.4J11.5
JI.6J12.1 J12.2
JI2.3J13.1
01323354

Pa3nen 3. 3akonbl 1 MexaHU3MBbI AU Py3un

3.1

JHuddyzus. Koadduimentsr quddysuu. /Jlex/ 4 4

J1.1J11.2J11.3
JI1.4 JI1.5
JI1.6J12.1 JI2.2
J12.3J13.1
013233

32

3HaueHne mapaMmeTpoB muddy3un. J(eheKkThl B TBEPAOM Tee U 4 4
nnddy3noHHas TOABIKHOCTS. /JIek/

J1.1J11.2J11.3
JI1.4J11.5
J.6J12.1 J12.2
JI2.3J13.1
0103233

33

3akoHbI 1 MeXaHM3MBI auddy3nuu. /TIp/ 4 8

JI1.1J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3]13.1
01023354

3.4

Coo0mieHnst IO TeMaM CaMOCTOSTeNbHOH padoTsr. /IIp/ 4 8

JI1.1J11.2 J11.3
J11.4J11.5
JI.6J12.1 J12.2
JI2.3J13.1
01323354

Paznen 4. XuMuueckass KHHETHKA
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cTp. 6

4.1 Xumngeckast knHeTHka. Kiaernka peaxnuii rienoro mopsinka. /JIex/ 4 4

JI1.1 J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
JI2.3]13.1
012233

4.2 Mertonpbl onpeneneHus nopsaka peakuuu. BiusHue TeMnepaTypsl Ha 4 4
CKOPOCTh XUMHUECKHX peakiuid. /JIex/

J1.1J11.2J11.3
JI1.4J11.5
JI1.6J12.1 J12.2
JI2.3713.1
013233

43 Kunernka cioxHbIX peakiuii. KuHeTHka rereporeHHbIx 4 2
nporeccos. /JIex/

J1.1J11.2J11.3
JI1.4 JI1.5
JI1.6J12.1 JI2.2
JI2.3J13.1
013233

4.4 Xumuueckas kuaetuka. /I1p/ 4 8

J1.1J11.2J11.3
J11.4J11.5
JI.6J12.1 J12.2
JI2.3J13.1
01023354

4.5 CooO1IeHus o TeMaM CaMOCTOsATENLHON paboThl. /T1p/ 4 6

JI1.1J11.2 J11.3
JI1.4 J11.5
JI.6J12.1 J12.2
J12.3]13.1
01023354

Pazgen S. OcHoBbI Gpu3H4ecKoii XMMHHU OBEPXHOCTHBIX SBJICHHI

5.1 Posb TOBEPXHOCTHBIX SIBIICHUH B pa3MUHBIX Iporeccax. OcobeHHOCTH 5 4
CTPOCHUS MOBEPXHOCTH HEOPTaHUYECKUX MaTepuaios. /Jlex/

JI1.1 J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
JI2.3J13.1
313233

52 [oBepxHOCTHAs TOABUKHOCTE. AncopOrust. /JIex/ 5 4

J1.1J11.2J11.3
J11.4J11.5
JI.6J12.1 J12.2
JI2.3713.1
013233

53 Ancop6uus u3 pactBopa. [loBbIlIeHHE aKTUBHOCTHY BEIIECTBA B 5 4
JIICIIEPCHOM COCTOSTHHH. /JIek/

J1.1J11.2J11.3
JI1.4 JI1.5
JI1.6J12.1 JI2.2
J12.3J13.1
013233

5.4 OCHOBBI (PU3NIECKOM XHMHUU MMOBEPXHOCTHBIX siBIeHUH. /TIp/ 5 8

J1.1J11.2J11.3
JI1.4J11.5
J.6J12.1 J12.2
JI2.3J13.1
0103023354

5.5 [ToBepxHocTHBIE siBNeHUs. AncopOrust /Cp/ 5 10

JI1.1J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3]13.1
01023354

Pasnen 6. [lpupoaa akTHBHOI0 COCTOSIHUSA TBEepAbIX (a3

6.1 Pornb TBepmoda3HBIX peakIyii B COBPEMEHHBIX TEXHOJIOTHIX. AKTHBHOE 5 4
COCTOSIHME PEareHTOB M €ro pojib B TBepAO(a3HbIX mporueccax. /JIex/

JI1.1J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
JI2.3J13.1
313233
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6.2 AKTHBHpOBaHKE TBEPAO(]A3HBIX PEareHTOB. AKTHBHPOBAHHE TBEPABIX 5

¢daz.MexaHnueckoe akTUBHpoBaHue. /Jlex/

JI1.1 J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
JI2.3]13.1
012233

6.3 TepmoauHaMHUYECKast TEOPUs TBEPAO(PA3HOTO B3aUMOCHCTBUSL. 5

Kunetnka TBepaohas3HbIx peaximii /JIek/

J1.1J11.2J11.3
JI1.4J11.5
JI1.6J12.1 J12.2
JI2.3713.1
013233

6.4 IIpupoaa akTUBHOTO COCTOSHUS TBepAbIX (a3 /TIp/ 5

J1.1J11.2J11.3
JI1.4J11.5
JI1.6J12.1 JI2.2
JI2.3J13.1
010323354

6.5 Coo0IIIeHus 0 TeMaM CaMOCTOATENILHON padoThl. /T1p/ 5

J1.1J11.2J11.3
J11.4J11.5
JI.6J12.1 J12.2
JI2.3J13.1
01023354

6.6 Teepnodaszubie peakiuu. [Iprpoia aKkTHBHOTO COCTOSTHUS TBEPIIBIX 5

¢a3 /Cp/

22

JI1.1J11.2 J11.3
JI1.4 J11.5
JI.6J12.1 J12.2
J12.3]13.1
01023354

Pa3nen 7. ®u3nko-xumusi IICEKTPOXUMHUYECKHUX ITPOLEeCCOB

7.1 DEHOMEHOJIOTHYECKAs] TEOPUS AIIEKTponepeHoca. Teepable 5

SIIEKTPOIUTHL. DIEKTPOABIKYIIUE CUIIBI U DJIEKTPOTHbIN
norenumal. /Jlex/

JI1.1 J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
JI2.3J13.1
313233

7.2 JBOMHOM 2JIEKTPUUECKUI CIIOHN U AIEKTPOKAIUIIIIPHBIE 5

SIBIICHUS. DNIEKTPOXUMHUYECKHe 1enu. /JIex/

J1.1J11.2J11.3
J11.4J11.5
JI.6J12.1 J12.2
JI2.3713.1
013233

7.3 HexoTopbie acrekTsl MPHUKIATHON 3JIEKTPOXUMUH. /JIek/ 5

J1.1J11.2J11.3
JI1.4 JI1.5
JI1.6J12.1 JI2.2
J12.3J13.1
013233

7.4 DUIUKOXUMHS DIIEKTPOXUMHUECKHX mporeccoB. /TIp/ 5

14

J1.1J11.2J11.3
JI1.4J11.5
J.6J12.1 J12.2
JI2.3J13.1
0103023354

7.5 OHU3NKO-XUMHS IIEKTPOXUMHIECKHX IporieccoB /Cp/ 5

20,7

JI1.1J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
J12.3]13.1
01023354

Pasnen 8. Unast koHTakTHasA padora

8.1 VHnuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpob /KP/ 4

0,2

JI1.1J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
JI2.3J13.1
01323354
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8.2 VHnuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpos /UKP/ 5 3,3 JI1.1 J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
JI2.3]13.1
010232354

6. POHJ]I OIEHOYHBIX CPEJCTB

6.1. IlepevyeHb BU/IOB OIIEHOYHBIX CPEACTB

KoHTponsHbIe paboThI, TeCTHL;, TeMbI caMOCTOATENBHOM PaboThI; Bompock! k 3a4eTy/sK3aMeHy

6.2. TunoBkIe KOHTPOJBbHBIC 3aIaHUA U HHBIC MAaTCpPpUAJIbI AJIA TeKymeﬁ aTTeCTallui

Kontponbnast Ne 1.

1. Haiftn koa¢umment quddysun D Bogoposa mpy HOPMANBHBIX YCIOBHSAX, €CIH CPETHSS IJTIHA CBOOOIHOTO
npobera A = 0,16 MKM.

2. Haiitu ko3 durment muddysun D renus npu HOPMaTbHBIX YCIOBHSIX.

3. Omnpenenuts Ko3pdurreHT auddy3un KACIOpoaa MPpH HOPMAJIBHEIX YCIOBHAX. DPQEKTHBHBIN THaMeTp MOJEKYI
KHCJIOPO/a NpUHATH paBHbIM 0,36 HM.

4. Haiitu ko3 ¢uuunent quddysun D u BsizkocTs 1) Bo3nyxa npu aasieHun p = 101,3 kIla u remnepatype t = 10 oC.
Juamerp monekyn Boznyxa 6 = 0,3 HM.

S. Koapumment nuddysnn u BI3KOCTh BOJOPOAA MPH HEKOTOPHIX YCIOBUAX paBHEI D = 1,42*10-4 m2/c, n = 8,5
mklTa*c.

6. Ha¥iTu BA3KOCTh a30Ta MPH HOPMAIBHBIX YCIOBHAX, eciu KodpduuueHT auddy3un mis vero D = 1742*10-5
M2/c.

O06o061aroee 3aHATHE 110 KHHETUKE.

1. Koncranra ckopoctu peaknuu A(T.) + B(r.) — D(T.) paBra 0,3 1 Mob-1*c-1. CkOpoCTh peakiiux MOKHO OIIHCATh
ypaBHenueM v = k[A][B]. HauansHsle koHIEeHTparuy peareHToB paBHb! 0,04 u 0,06 Moms*n-1.

2. Bo CKOJBKO pa3 yBeTMYUTCSI KOHCTaHTa CKOPOCTH PEaKIMH IPH MOBHIIICHIH TeMItepaTypsl Ha kaxasre 10 0C, ecim
MOBBIIIEHHUE TEMIIEPaTyphl CHCTEMBI Ha

50 0C yBenuuuBaeT CKOPOCTh 3ToM peakiuu B 1024 paza?

3. Xumnueckas peakuuu npu 10 0C 3akanumBaercs 3a 16 muH. [Ipu kakoii TemnepaType oHa 3akoHuuTCs 3a 1 MuH. [Ipu
TeMITepaTypHOM Kod(duItente y = 2.

40. DHeprust akTHBAIIY PEaKIUH Pa3I0KEHHs CIa3MOJIUTHHA B pacTBope paBHa 74 xJ[x/Monb. Paccunraiite
TeMIepaTypHbIi K03()PHUIIMEHT KOHCTAHTHI CKOpocTH B nHTepBaiie 20-80 0C.

4. TIpu aBapusix Ha ADC nosiBisiercst u3otorn 1311, mepuon mosrypacraga KOTOporo coctapisieT 8 cyrok. CKOJIbKO
notpedyeTcst BpeMeHH, 9TO0BI aKTUBHOCTh PaIHOHYKIIena cocTaBmiIa 25% 0T HavambHO?

5. Kakas u3 peakiuii — IepBoro, BTOPOTro WM TPETHETO MOPSIIKA — 3aKOHUUTCS OBICTpEe, CIU HaYaJbHBIC KOHIICHTPALIMH
BEILECTB PABHBI 1 MOJIb JI-1 ¥ Bce KOHCTAHTBI CKOPOCTH, BBIPAKEHHBIE Ye€pe3 MOJIb JI-1 U ¢, paBHHI 1.

6. HaitnuTe mepuos nomynpeBparieHus BemecT A B oopatumoii peakiu A<B ([B]0 = 0).

7. HaitmuTe Bpems, 3a KOTOpoe BelecTBO A pacrmagaercs Ha 1/3 B oopatumoii peakunu A—B ([B]0 = 0). ITpu xakom
MUHHMAaJIbHOM 3HaueHUH k2 BEIeCcTBO A HUKOT/Ia HE CMOXET pacmacThes Ha 1/3?

Kontponsnas padora Ne 2.
BAPHAHT 1.

1. BemectBo A cmemnranu ¢ BemectBaMu B u C B paBHbIX KoHIeHTpanusx 1 mois 1-1. Hepes 1000 ¢ octanocs 50%
BeniectBa A. Ckonbko BemiectBa A ocranercs uepes 2000 ¢, ecnu peakius UMeeT:
A) HyneBoif; b) mepBbIif mopsmox.

2. Peaxnus paznoxxenus 2HI — H2 + 12 umeer BTOpo# mopsaaok ¢ KoHCTaHTO# ckopoctu k = 5,95%106 1 monb-1c-1.
BbIunciuTe CKOpOCTh peakiny NPy aBIeHHH HooBoopoaa 1 6ap u temneparype 600 K.

3. BruucimTe SHEPrUi0 aKTHBAIMH PEaKIUH, CKOPOCTh KOTOPOIl IpH nmoBbImieHny Temmepatypst oT 27 0C go 37 0C
BO3pACTaeT TOYHO B J[Ba Pasa.
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4. Kakue U3 MepeyrCICHHBIX BEIMYUH MOTYT IPUHUMATh OTPHUIIATEIIbHBIC 3HAYCHHSL:
CKOPOCTh PEaKIMH, OPSIOK PEAKIIUH, MOJEKYISIPHOCTh PEaKI[MU, KOHCTAHTA CKOPOCTHU, CTEXMOMETPUUECKHUI
K03 punmeHT?

5. KoHcTaHTa CKOPOCTH PEaKIMH MEPBOTO MOPSIKA
2N205(1) = 4NO2(1) + 02(r)
Ipu 25 0C paBHa 3,38*10-5¢-1. Uemy paBeH nepuoa noaypacmaga N205?

6. Peaxust mepBOro mopsiika UMEET SHEPTUI0 aKTUBALIUH 25 KKajl MOJIb-1 ¥ MpeadKCIIOHEHIIMaIbHbIN MHOKUTENb 5 1013 c-
1. TIpu xakoii TeMnepaType BpeMs II0Iypacnaja Uil JaHHOH peaKui COCTABUT | MUHYTY?

BAPUAHT 2.

1. BemectBo A cmemanu ¢ BemectBamu B u C B paBHBIX KOHIIeHTpanusax 1 monb 1-1. Uepes 1000 ¢ ocranocs 50%
BemecTsa A. Ckonbko BemecTsa A octanercs uepe3 2000 ¢, eciu peakiusi UMeEer:
A) yneBoit; b) BTOpoii mopsagok.

2. KakoB MOpsIIOK peakiuy, eCiIi KOHIIEHTPAIHS UCXOTHOTO BENIECTBA IMHEHHO YMEHBIIAETCS CO BPEMEHEM.

3. Haiinute Bpems, 3a KOTOpoe BemecTBO A pacmagaercs Ha 1/3 B o6parumoii peakunu A—B ([B]0 = 0). [Tpu kakom
MUHHMaJIbHOM 3HaueHUH k2 BelecTBo A HUKOT/Ia He CMOXET pacmacThes Ha 1/3?

4. Kakuie U3 mepeyrciIieHHbIX BEJIMYUH MOTYT IPHHAMATh JPOOHBIC 3HAYCHUS:

CKOPOCTh PEaKINH, TIOPSIOK PEAKINH, MOJIEKYISIPHOCTh PEAaKIINH, KOHCTAHTa CKOPOCTH, CTEXUOMETPUIECKHUI
KodppuureHT?

5. B HekoTOpOif peakiuyu pyu M3MEHEHNH HavallbHOH KoHIeHTparmu oT 0.502 1o 1.007 mons*1-1 neprox nmorypacrnana
ymensmmics ¢ 51 1o 26 ¢. Onpenennurte NOPSAOK PEAKIUU U KOHCTAHTY CKOPOCTH.

6. Peaxiyst nepBOro nopsiika UMEET 3HEPIUI0 aKTUBALUY 25 KKal MOJIb-1 ¥ Ipea3KCIIOHEHIIMAIbHbIN MHOKUTENb 5 1013 c-
1. Ilpu xakoil TemnepaType BpeMs olypacnaja Julsd JaHHOM peakuuu coctaBuT 30 aHei?

HpI/IMCp TECTOBOI'O 3aJlaHUsA:
1. Kak Ha3pIBacTCs CBOI>'ICTBO, COCTOAIICE B CITOCOOHOCTH BCHICCTBA CYICCTBOBATH B PA3JIMYHBIX KPHUCTAIIMICCKUX

MOIUPUKAIHSIX ?

1. [Tonmumopdusm,
2. Wzomerpus,

3. AHnuzotpomnus,
4 Texcrypa.

2. ®opma SIMOK TPaBIICHUS Ha MMOBEPXHOCTH MOHOKPHCTAIIIA OTIPE/ICIISCT:
A) creneHb COBEPUICHCTBA MOHOKPHUCTAIA,
bB) opueHTanuio kpucTamiorpaguYecKux IIOCKOCTEH,
B) BenmmuuHy BekTOpa Broprepca,
I') Bun maucrnoxanmy.

3. C yBenMUYEHHUEM CTENEHH NIEPEOXIaXIECHNUS IPU KPUCTAJUIN3ALUN METAJUIOB CTPYKTYpa CTAHOBUTCSI:
a) KpymHokpucramimyeckon,

b) MenKkoKpHUCTaTTMIECKOH,

c) He usmensiercs,

d) B 3aBHCHMOCTH OT IPHPOIBI MaTepuaia MOXKET OBITh KaK KPYITHO KPHCTAJUTHYECKOH, Tak |
MEJIKOKPUCTAIUIMYECKOH.

4. KOMIIOHEHTBI, He CIIOCOOHBIE K B3aUMHOMY PACTBOPEHHIO B TBEPIOM COCTOSIHUHU M HE BCTYIMAIONIUE B XUMHUECKYIO
peakimio ¢ 00pa3oBaHUEM COSIUHEHUS 00Pa3yIoT:

1. TBepabIe PacTBOPHI BHEIPEHMUS,

2. XUMHAYECKHE COCTUHEHMS,

3. cMmecH,

4. TBepJIbIe PACTBOPHI 3aMEIICHHS.

5.0TcyTcTBHE COOCTBEHHOTO 00BhEMA XapaKTEPHO IS
1. 5KHIKOCTH,
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2. T1a3a,

3. TBépAOrO TeNa,

4. merana.

8. Kakue nedekThl KpUCTATMYECKON PEIIESTKH SBIISIFOTCS TMHSHHBIMU?

6.3. TunoBble KOHTPO/IbHBIE BONIPOCHI U 3aJaHUSI LISl IPOMEKYTOYHOH aTTeCTALUH

Bomnpockr k 3auery (4 cemectp)

1. Kpucrannuueckas cTpykrypa

A) Kpucrannuueckue CHCTEMBI U IPOCTPAHCTBEHHbIE PELIETKU
b) Kpucrammueckne CTpyKTyphI METaJlIOB

B) Kpucrammnueckne CTpyKTyphsl KepaMUIEeCKHX MaTepPHaIOB
I') xpucTamIuueckue CTPYKTyphl HOJIUMEPOB.

2. JledekTsl B KpHCTAIIAX

A) Toueunsie 1eeKTH;

b) ducnoxanuu;

B) Mex3epeHHbIE TPpaHUIIbI.

3. Juddyzns

A) OcHOBHEIE 3aKOHBI T Py3HH;

B) Koadhdpunuent nudpdysuu

B) Aromucrudecknit MexaHusM audQy3un B TBEPAOM Tl
I') Xummgeckast quddys3us.

4. Xumuueckasi KHHEeTHKa

A) OcHOBHBIE OHATHUSI XUMUYECKOI KUHETHKH;

b) Kuneruka peakiuii 1enoro mopsiaKa;

B) Metos! onpenienieHus opsIIka peaKIinii;

I') Biusinue TemmepaTypbl Ha CKOPOCTh XUMUYECKOH PeakLuH;
JI) Kunernka cio>KHbIX peakiui.

Bomnpocs! k 5x3aMeny (5 cemectp)

1. KoHCTpYKIIMOHHBIE MaTepHaibl: METaJUTbl, HEOPTAHUYECKHE MaTepHaibl (MUHEPAasbl, KepaMHKa, CTEKIO | TIp.),
OpPTaHWYIECKHE ITOJIMMEPHI ¥ KOMITO3HTHL.

2. Knaccudukamnus tBepaoha3HbIX MaTepHaloB.

3. Oco0eHHOCTH KPUCTANIMYECKOTO CTpoeHus BemecTBa. OCHOBHBIC THITBI KPUCTAJUIMUECKUX peleTok. [lapamerpsr
KPHUCTAJUTHYECKOH PEIISTKH.

4. Kpucranns! ¢ noHHOM cBs3bto. IlosspHblil TUII CBsI3M MoueKyisipHble KpucTaiuibl. MHTEpMeTamuast

5. Amop(HbIe METaJUTMYECKHE MaTepHallbl.

6. IepcriexkTnBHas kepamuka. CTpykTypa, cBoiicTBa. O0IacTh MPHUMEHEHHUS.

7. Hedextbl kpucrammnieckoro crpoenus. Todeunsle nedextol. Aucnokanun. Mex3epeHHble rpaHuibl. Da3oBbie
TPaHHUIIBL.

8. OcHoBHbIe (a3bl B clulaBax. TBepable pacTBOPHI BHEJAPECHHS, 3aMEIICHNUS, BHIYUTaHUSL.

9. OcHoOBHBIE (a3bl B cIulaBaX. XWMHYECKHE coefnHeHNs. Mexanudeckue cMecH. OcoOCHHOCTH KPUCTAINTH3AINH
cmnaBoB. [TonumopdHbIe mpeBpameHus.

10. Ponp muddysnn B coznannu HOBBIX MarepruanioB. OcHOBHBIE 3akoHBI ubdy3un. IlepBoe ypaBHeHne Duka.
Bropoe ypaBuenue duxa.

11. Koapummentsr muddysnn. OxcrepuMeHTaIbHbIE METOIBI UX OMpEIeNICHNUS.

12. 3HaueHre mapameTpoB UGy B MeTallax, CIlaBaX M HEMETAIUIMYECKUX MaTepuaniax.

13. JledexTbl B TBepAOM Tenne U TU(GPy3MoHHAs MOABHIKHOCT. XUMHU4ecKas aud¢ysus.

14. B3aumnuas muddysust B crutaBax 3amenieHus. Dddexr Kupkenmamia. Dpdexkr Openkens.

15. Teepaoda3Hble peakIuy MPH TOIYyICHUH U AKCILTyaTAlliH HEOPraHMYECKUX MaTepHasoB.

16. Xumndeckast kuHeTHka. OcHOBHbIE NOHATUSA. CKOPOCTh XUMHUYECKON peakiuuyu. MeTobl H3MEpeHUsI CKOPOCTH
XHUMHYECKHAX PEaKIuii.

17. Kunernka peaxnuii neioro mopsaaka. Meroapl onpeneneHus mopsaaka peakiuu.

18. BnusiHue TemnepaTypsl Ha CKOpPOCTb XUMUYeckux peakuuil. [IpaBuno Banr-I'odda. YpaBuenue Appenuyca.
OHeprus akTHBaIIH.

19. Kunernka rereporeHHbIx peakuuid. [IpuHIMI HE3aBUCUMOCTH XUMUYECKHX PEaKIIH.

20. BuemHsis u BHyTpeHHsAs Macconepenadya. Kuneruka kpucramausanuu. Peakuuy ¢ yyacTueM TBEPABIX TEI.

21. Ponb MOBEpXHOCTHBIX BIEHUN B Pa3sIHYHBIX IIpolleccaX. YAenbHas MOBEpXHOCTHas dHeprus. IloBepxHOCTHOE U
Mexda3Hoe HaTsDKkeHue. [loBepXHOCTHAs SHEPTHS TBEPABIX Tell.

22. OCOOEHHOCTH CTPOCHHMS TTOBEPXHOCTH HEOPraHMUECKUX MaTepuasioB. PeaslbHAs M aTOMapHO- YHUCTas
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MIOBEPXHOCTb.
23. MeTtobl MOJTy4eHHsT aTOMAapHO — YMCTOM MOBEPXHOCTU. MeToApl HCcCIel0BaHUS TOBEPXHOCTHBIX CBOMCTB
HEOPraHMYECKUX MaTepHasIoB.

24. IToBepxHOCTHAS TTONBIKHOCTE. TepMOIMHAMHYECKOE PAaBHOBECHE CHCTEM C MOBEPXHOCTHOH 0OJIACTHIO.
Ypasuenue FOura Jlannaca. Ypasaenust Tomcona u OctBanpia.

25. AncopOuust. AncopOuusi ra3oB U IMapoB Ha TBepAOH MoBepxHOCTU. [loBepXHOCTHBIE Ipynnbl. AncopOuus Ha
OJTHOPO/IHOM TTOBEPXHOCTH. AICOPOIHS Ha HEOTHOPOIHBIX TOBEPXHOCTAX. IIopHuCTOCTB.

26. I'parnma pa3zmena TBeppoe Telno — KHUAKOCTh. CMaunBaHMe. AncopOmnust n3 pactBopa. [IoBBIIICHNE aKTHBHOCTH
BeIl[ECTBA B JUCIEPCHOM cocTosHuH. HaHOMaTepuansl

27. duznko-xumudeckne (HakTopbl, ONPEACIISAIONEe MEXaHU3M TBepao(a3HbIX peakiyil. TBepaodasHble peakuuu
TIPY TTOJTYYeHUH U SKCIDTyaTallli HEOPTaHHIECKIX MAaTePHAIIOB.

28. [onsATHE «aKTHBHOTO COCTOSHUS». CIOCOOBI OLEHKH aKTUBHOTO COCTOSIHHS TBepAbIX (a3. VHTerpanbHbie
Metoabl. IuddepeHnuansHbie MeTOIbI.

29. Crroco0Bl aKTUBHPOBAHUS TBEPIBIX PEAreHTOB. MeXaHHYeCKOe aKTHBHPOBAaHUE WHIMBHIYAIBHBIX PEareHTOB U
UX CMecH. AKTHBHpPOBaHHUE TBEPA0(A3HBIX PEareHTOB N3MCHEHHEM X XUMUYECKOH U TePMIYECKOH TPEIBICTOPHH.

30. AKTHBUpOBaHHE TBEPHABIX (a3 BBEICHUEM MHUKpPOI00aBOK. AKTHBUPOBaHHE PEAKLMOHHBIX CMeceil B mporuecce

TBepA0(a3HOTO B3aMMOCHUCTBUS. AKTHBUPOBAaHHUE TBEPBIX (ha3 BBEICHUEM MHKPOI00aBOK. AKTHBUPOBaHHE PEaKIIMOHHBIX
cMeceit B iporiecce TBep0(ha3HOTO B3anMoAeHCTBHIA. MeXaHn4ecKoe akKTHBHPOBAHNE.

31. Pomb TBeprodaszHbIX peaknuii B COBPEMEHHBIX TeXHONOTHIX. OcoOeHHOCTH TBepAO(ha3HBIX PEaKIUil C ydacTueM
BEIL[ECTB C KOBAJICHTHO-MOHHOM CBA3BIO.

32. DeHOMEHOJIOTHYECKAsl TEOpUsl AEKTporepeHoca. Teepble 251eKTposnThl. Y paBHeHue Barnepa.

33. ONEKTPOBUKYIIUE CUIIBL U 3JIEKTPOJHBIN NMOTEHIMAI. PaBHOBECHBIN 31E€KTPOJHBII MOTEHIMAT U €r0
3aBHCUMOCTb OT KOHIIEHTPAI[UH PEareHTOB.

34. XUMH4ecKHe UCTOYHUKH TOKa. TONIMBHBIE l€MEHTHl. PaBHOBECHBIH AIEKTPOAHBIN MOTEHIUAT U €ro
3aBHCHMOCTH OT KOHIICHTPAIINHU PEareHTOB. XUMHUYECKIE HCTOYHUKH TOKA. TOIUTMBHEIE 3JIEMEHTHI.

35. JIBOMHOM 3IIEKTPUYECKUM CIOM U 3IIEKTPOKAIWULIPHBIEC sBICHUS. YpaBHeHUe I. JlunnMana. YpaBHeHue
dpymKHHa.

36. Knaccugukanus nernedt. DnekTpoaabie moTeHmuansl. Kitaccudukanus 31ektpoaoB. [ToTeHImoMeTpust

37. DIEeKTPOXUMUYECKHE TIPOIECCH MOMydeHU M pahUHAPOBAHNS METAJUIOB B BOAHBIX M PACIUIABICHHBIX COJICBBIX
3JEKTPOIUTAX

6.4. Kputepun oueHuBaHus

CreneHb ycBOEGHHS MaTepHaia JOJKHA OBITh MPOJEMOHCTPHPOBAHA MPH BHIMTOJHEHHH KOHTPOIBHBIX paboT B TEUEHHE
CEMECTpa: CTYACHT JOJDKEH YCIEIIHO CAATh KaXIyo U3 JIBYX MPEIOKEHHBIX KOHTPOJIBHEIX PaboT 110 OCHOBHBIM paszienam
JVCHUIUIMHEL B citydae, ecnu cTyneHT He cajain Kakue-1100 KOHTPOIbHBIE pabOThI B TEUEHHE CEMECTPA, TO Ha JIOIYCKE K
9K3aMeHy €My IIPeAIaracTcs peuTh 3aJa4u 10 COOTBETCTBYIOLIMM TeMaM. B kauecTBe OMONHUTENbHBIX KPUTEPUEB
MPOBEPKH CAMOCTOSATENBHON pabOThI CTYIEHTOB BBICTYINICHUE CTYIEHTOB II0 COOTBETCTBYIOIIUM pa3enaM, MPeaaoKeHHbIM
B KaueCTBE BBHIIIOJHEHNS CAMOCTOSTEIFHOM paboTHI.

7. YHEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHE JIUCIIUITJIMHBI (MO 1Y JIS)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi IuTEpaTypa

ABTODBHIL, 3arnaBue UznatensctBo, | Pecypc
JI1.1 | JIykoB B. B., ®duznyeckas XUMUs: yIeOHUK PocroB-Ha-/{ony, 9BC
Mopo3zos A. H. (https://biblioclub.ru/index.php?page=book&id=561130) Taranpor :
FOxHbIi
(benepanbHbIA
YHHBEPCHTET,
2018
JI1.2 | Bonkoga O. B. dusnueckast XUMUsL: yaeOHO-METOANYECKOe mocoore CaHkT- 9BC
(https://biblioclub.ru/index.php?page=book&id=564003) IerepOypr :
YHuBepcurer
HUTMO, 2019
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.3 | Tumakosa E. B., ®duznyeckasi XUMUs: HEPAaBHOBECHBIE SIBICHUS B PaCTBOPax HoBocubupck : 9BC
Kasakopa A. A. 3NIEKTPOIUTOB: YdeOHOE TTocoOue HoBocubupckuii
(https://biblioclub.ru/index.php?page=book&id=575066) rOCYIapCTBEHHBI
¥ TEXHUYECKUU
YHHBEPCHTET,
2017
JI1.4 | Tumakosa E. B. dusznueckast XUMHUA: XUMUUEcKasi TepMOIMHAMUKA: yaeOHOe HoBocubupck : 9BC
nocooue HoBocubupckuii
(https://biblioclub.ru/index.php?page=book&id=576766) TOCYIapCTBEHHBI
1 TEeXHUYECKUH
YHUBEPCHUTET,
2016
JI1.5 | depsionu B. A, du3nvecKkass XUMHS AUCTIEPCHBIX CHCTEM: YIEOHHK JUIS CTIO Mockaa : YOpaiit, 9BC
Dapadonrosa E. I1., | (https://urait.ru/bcode/564049) 2025
Kynemos E. A.
JI1.6 | HonomaroB M. 1O., | ®u3uKO-XMMHsSI HAHOYACTHUIL: YIEOHUK /JIs1 By30B Mocksa : FOpaiir, 9bC
baxTtuzun P. 3., (https://urait.ru/bcode/566718) 2025
JonomaTtosa M. M.
7.1.2. lonoJHuTeIbHAS TUTEPATypa
ABTOpBHI, 3arnasue W3naTenbCcTBO, Pecypc
J12.1 | Ctpombepr AT, Ouznueckast XUMUsL: yIeOHUK AT CTY/IEHTOB BY30B Mockaa :
Cemuenxo /1. I1. Bricimias mikona,
2003
JI2.2 | I'peizysos B. 1., dmsnveckas XUMHA: yaeOHOe Tocodne Mockaa : 3bC
Kyzees 1. P., (https://biblioclub.ru/index.php?page=book&id=461081) OJINHTA, 2014
[Tospxosa E. B.,
[Tonyxuna B. U.,
[ITabmoBckas E. b.
JI2.3 | Akynoga 1O. I1., ®uznyeckas xumus. Teopus u 3a1aun CaHkTt- 9bC
WzotoBa C.T., (https://e.lanbook.com/book/185893) [etepOypr :
[Ipockypuna O. B., Jlans, 2022
UYepenkosa 1. A.
7.1.3. MeTtonuueckue pa3padoTku
ABTOpBI, 3ariaBue WznarensctBo, | Pecypc
JI3.1 | BopoOseBa O. I, IIpakTUKyM IO HEOPraHUYECKOW XUMUHU Mocksa :
Hynaesa K. M., W3narenscTBO
Kucenes 10. M., MI'Y, 1994
Kopenes 10. M.,

Cyb6otrrHa H. A.,
3aomanos B. II.

7.2. llepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"

€

Jlans [OnexTpoHHSBIH pecype] : anekTpoHHO-0nbIHOoTeuHas cucteMa (ObC) / m3natensctBo Jlans. URL:

http://e.lanbook.com/

92

YHUBepcUTETCKas ONOIMOTEKa OHIalH [ DISKTPOHHBIN pecype] : AMeKTpoHHO-0nbmuoTeuHas cucrema (O6C) / OO0
Hupextmenua [Mabmumuar. URL: http://biblioclub.ru/

33

IOpaiit [DnexTpoHHEIH pecypc] : anekTporHo-0nbOmMoTeunas cucrema (ObC) / m3narenscrBo Opaiir. URL:

https://urait.ru

54

eLIBRARY.RU [DnexTpoHHsIii pecypc] : anekTponHas oubauoreka / Hayd. snexrpon. 6-xa. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb HHGOPMAIHOHHBIX TEXHOJIOT Ml

7.3.1 IIporpammHoOe obecnieyenmne

Adobe Reader

WinDjView

LMS Moodle
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Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

OpenOffice

1O Kaspersky

7.3.2 lIpodeccuonasibHbIe 6a3bl JAHHBIX U HHGOPMAIHOHHO-CIIPABOYHbIE CHCTEMBI

1. DneKTpOHHBIH KaTanor HaydHoU oubmuorekn Yenl'V [DnekTpouubiit pecype] : 6a3a nannbix / Yensto. roc. yH-T. —
Yenssounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
skypHasel American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. anri. — PexxumM g0CTyma: TONBKO U3
CETU YHUBEPCUTETA. — TEKCT : 3JIeKTPOHHBIH.

3. Web of Science : MynbTHINCIUIIIMHAPHAS pedepaTHBHAs 6a3a qaHHBIX / kommaHus Thomson Reuters. — Pexxim mocryma:
JUIs 3apeructpup. nois3osateneil Yenl'Y. — Tekcr : 2IeKTpOHHBII.

4. Scopus : pedepatuBHas 6a3a gannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum goctyna: mis
3aperucTpup. nonp3oBateneid YenlY. — TeKcT : 3ME€KTpPOHHBIM.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. anrmn. — PexuM focTymna: I 3aperucTpup. Moyb3oBaTenei
YenlV. — TekcT : 31eKTpOHHBIN.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOJY JIA)

OcBoeHMEe AUCLUIIMHBI OCYLIECTBIISIETCS B y4eOHON ayTUTOPUHN IIEPBOTO KOPITyca, pacCUMTaHHON Ha 25 cTyneHToB. Eciu
3aHATUS BEAYTCS A MOTOKA CTYJIEHTOB, TO IMCIMILUIMHA BEJETCS B IEKIIMOHHON ayAUTOPUH MIEPBOTO KOPITyCa,
paccuuranHoi Ha 100 cTyqeHTOB.

Jlst ycHemHoro 0CBOSHHS IUCLMILTHHBI ayTUTOPHS JOIDKHA OBITh 000pyn0oBaHa My/IbTUMEAUHHBIM KOMITIEKCOM U SKPaHOM
JUI IEMOHCTPALUK CIIaliI0BBIX NIPE3CHTALIUMI.

Vcrions3yroTest 3MeKTPOHHBIN YHTANBHEIN 321 HaydHoH Oubmmorexu YenlY (ayauropus 206) u yaeOHast mabopaTopus
BBIYHUCIIUTENBHOHN (pr3uku kadenpsl TeopeTndeckoil pusnku (ayauropus 222) I cCaMOCTOATENbHON pabOTHI CTy/IeHTa,
OCHAIIIEHHbIE TIEPCOHATIBHBIMU KOMITbIOTEPaMHU, MYJAbTUMEINHHON anmnapatypoil. B aynutopusx obecreuer JOCTYI K
Pa3IMYHOM CIPaBOYHON JIUTEPATYPE, SHIMKIONENUSIM, OnOIMorpadMIecKuM 1 MOJTHOTEKCTOBBIM 0a3aM JaHHbIX,
nH(pOpMaMOHHBIM pecypcaM «HTepHeT».

OO0ydJeHre HHBAJIMOB H JIAI] C OTPaHIMYCHHBIMHA BO3MOYKHOCTSIMH 3I0POBbSI OCYIIECTBISIETCS C IPIMEHEHHEM CIIETYIOIIETo
CIIEIMATBHOTO 000PYIOBAHUS:

a) JUIS JIHI] C HapyIIeHHeM ClTyXa (aKyCTHYECKHI YCHIIUTENb U KOJIOHKH, MYJIbTHMEIUHHBIN POEKTOP);

0) U1 TUIT ¢ HAapyIIeHneM 3peHHs (MYIbTHMEUHHBIN MPOEKTOpP (MCHOIb30BaHNE IPE3CHTALINH C YKPYMTHEHHBIM TEKCTOM);

B) JUTSL JIMII C HAPYIIEHHEM OTIOPHO-IBUTATENBFHOTO anmapara (IepcoHaNbHbIC MOOMIBHBIC KOMITBIOTEPBI — HETOYKH).

9. METOAMUECKUE YKA3AHMUS /151 OBYUAIOIIMXCS IO OCBOEHMIO MCLIUILINHBI (MOIY.JI5I)

ITpu n3ydeHnu JaHHON TUCHUIIMHBI HCIONbB3YIOTCS JIEKIIMOHHBIE, MPAaKTUYECKUE 3aHATHS U CaMOCTOsITeNbHas paboTa
CTyAeHTOB. M3ydaTs MaTepHan HyXHO MOCIIEI0BATENBHO, CONIACHO JEKIIMOHHOMY MaTepHaly, pyKOBOJCTBYSICH IPOrpaMMOi
Kypca ¢ HCTIOJIb30BaHIEM PEKOMEHIOBAHHBIX YIeOHUKOB 1 mocoomii. Ecii B mporniecce n3ydeHust MaTepraia BOSHHKAOT
BOIIPOCHI, TO HEOOXOIUMO 0OPATHTHCS 3a KOHCYIbTallleH K IPernojaBaTelio.

Ha npakTiyecKux 3aHATHSAX pacCMaTPHUBAIOTCSI OCHOBHBIE METOIBI 1 IPHEMBI PEIIeHHs 3aa4 M0 (PU3NKO-XUMHIECKUM
OCHOBaM MaTepHaoBeJeHus. PekoMeHyeTcst epes KaxIbIM IPaKTUYECKUM 3aHATUEM BBIIIOJHUTD JOMAILHEE 3aJaHUE, YTO
MO3BOJIMTS JIy4IlIE YCBOUTH NIPEABLAYLIMNA MaTepHUal, U U3ydaTh COOTBETCTBYIOILUY JEKIIMOHHBII MaTepuall nepes
OYEPEAHBIM IPAKTUYECKUM 3aHATUEM.

Ba)kXHBIM MOMEHTOM TIPH U3y4SHUH JTF000H AUCIUTUTHHEL SBISETCS OPTaHU3AINs CAMOCTOSATEIBHOW paboTHL. DTO IacT
BO3MOJXKHOCTB CTY/ICHTY CAMOMY OIICHUTH YPOBEHb C(HOPMHUPOBAHHOCTH PACUCTHBIX YMEHHH, Pa3BUTH TO3HABATEIHHYIO
aKTUBHOCTb. [Ipy BBINOIHEHUY HHAMBUYAIbHBIX 3aJaHUH CTYIEHTY PEKOMEHAYETCS UCII0JIb30BaTh HE TOJILKO
IIPEIJIOKEHHBIN CIIUCOK JIUTEPATYPhl, HO U IIPOBECTU CAMOCTOATENBHBINA IIOUCK MCTOYHUKOB.

B ocBoennn muciuminHB! (MOIYIIS) HHBAJIHIAMH ¥ JIMIIAMH C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI OOJIBIIIOE
3HaUCHUE UMEeT HHANBHAyaIbHas paboTa. [Tox mHANBHAYaTbHOM PabOTOIl MoApazyMeBaeTcs ABe (GOpMBI B3aNMOJCHCTBUS C
IpenojaBaTeneM: HHIUBUyanbHas yueOHas paboTa (KOHCYNbTalluN), T.€. JOMOIHUTEIbHOE pa3bsiCHEHHE YUEOHOTO
MaTepHalla 1 yriryOJIeHHOe U3ydeHHne MaTepralla ¢ TEMH 00y4aloUMUCS, KOTOPBIE B 3TOM 3aUHTEPECOBAHBI,
WMHIVBHIyalbHast BOCHHTATeNbHast paboTa. IHANBHIyaTbHEIE KOHCYIBTAIMH IO IPEIMETY SBIISCTCS BaXXHBIM (paKTOpOM,
CIOCOOCTBYIOIIMM MHANBUIYaTH3aUH O0YIEHNUs U YCTAHOBIEHHUIO BOCITUTATEIBHOTO KOHTAKTa MEXAY MPErnoJaBaTeNeM 1
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00yJaromuMcs HHBUTHIOM MM 00yJaromuMCcs C OTPaHHIEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI.

B cinyuae npuMeHeHHs TpU 00Y4EHUH AUCIUILTHHEI DIEKTPOHHOTO 00Y4YeHHs, AUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH 00IIeHNe 00yJaIOUXCs ¥ TIPEHO1aBaTeNsl OCYIIECTBILIETCS B PEXKUME PeabHOTO BPEMEHH (OHIaHH-JICKIIHN
(BeOMHAPHI), YaTHI, BUICO-KOH(MEPESHINN | Ap.) WIN OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00yderns Moodle,
MS Office365, popymsl, 3IeKTpOHHAS [TOYTA U IP.).

ITpu 0OyveHnu nHL ¢ OTPaHUYEHHBIMU BO3MOXKHOCTAMHU 3[J0POBbsI JNIEKTPOHHOE 00YUEHUE, TUCTAaHIIUOHHbIE
00pazoBaTebHBIC TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXKHOCT IIpHeMa-Tiepeiadi HH(POPMAIUU B JOCTYITHBIX JUIST HUX
(dhopmax.

Peanu3anust UCHUILUIUHBI ¢ TPUMEHEHUEM 3JIEKTPOHHOTO 00ydeH s, TUCTaHIMOHHBIX 00pa30BaTelbHBIX TEXHOIOTHUI (1anee
— 20, 10T) ocymecTBisercst Ha OCHOBaHUHU «I10J0XKeHHS O peanu3aniy OCHOBHBIX U JIOMOIHUTEIBHBIX 00pa30BaTENIbHBIX
MporpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00yIeHNS M INCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHII B (heepaaIbHOM
TOCYIAapCTBEHHOM OIOPKETHOM 00pa30BaTEIbHOM YUPEXKICHUH BRICIIETO 00pa3oBaHus «HemsIOMHCKUH rocynapCTBEHHbIH
yHHBepcuTeT», «IlonoxkeHus o nopsake 3auera 0Oy4JaronMMUCS TI0 OCHOBHBIM IPO(ecCHOHAIBHBIM 00pa30BaTENbHBIM
nporpaMMam Boiciiero oopasosanus B ®I'6OY BO «Uenl V» pe3ynbTaTOB OCBOCHUS B OPTraHU3AIUIX, OCYIECTRIISIONINX
00pa3oBaTeNbHYIO AEATENBHOCTD, YIEOHBIX IIPEAMETOB, KYPCOB, AUCIUIUIIH (MOIYIIeH), IPaKTHK, JOTOTHUTEIBHBIX
00pa3oBaTeNbHBIX MPOTPaMM» MOCPEACTBOM DJIEKTPOHHON HH(popMamoHHo-00pa3oBaTensHoi cpensl T HOY BO
«YenI'Y». B uckmounTenbHbIX cirydasx (Gpopc-Maxkop  T.I1.) IPU peasin3aliy 00pa3oBaTeIbHON 1eITEIbHOCTH C
npumerenueM D0, JIOT MoryT NpuMeHSITh KOMIIOHSHTBI, HE BXOJISIIIE B TIEPSUCHB dIICKTPOHHOW HHPOPMAIIMOHHO-
00pa3zoBaTeNbHOMN CpesbL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JTUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHHE UCHUIUIMHBI HHBAIHAAMH M JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3/IOPOBBS OCYIIECTBISIETCA C
UCIIONIb30BAaHUEM CIEHHATbHBIX TEXHUYECKHX CPEICTB U HH()OPMAIMOHHBIX TEXHOJOTHUH, IPeJoCTaBIAeMbIX PecypcHbIM
y4e0HO-METOANYECKUM LIEHTPOM MO OOY4EHHMIO WHBAIMJIOB U JIMI C OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CPEICTBA IS JIMI C HApyMICHHSAMH 3pEHHS H C
HapyIIeHUEM CIIyXa, aCCUCTUBHBIE HH()OPMALUOHHbBIE TEXHOJIOTUH).

ITpu HeoOXoaMMOCTH I OOYJAIOIIMXCA C HApYIIEHUSIMU 3pEeHHs Ha pabodumx MecTax A MPOBEACHHS MPAKTUYECKUX WU
na00paTOPHBIX 3aHATHH YCTaHABIMBAETCSA CIENHATBHOE IPOTpaMMHOE oOecnedeHne (IporpaMMa pedeBOW HaBHTAIIUH,
pedeBbIe CHHTE3aTOPHI, SKPAHHbIE JIYIIH).

B yueOnple ayauropum obecreynBaeTcsl OECHpemsATCTBEHHBI JAocTyn A oOydalomuxcs C HWHBAJIUIHOCTBIO U C
OTPaHMYCHHBIMH BO3MOXHOCTSIMH 370pOBbsl. B Kaxkno# aymuropuu, riae oOydaroTcss MHBAJIMABI M JIMIA C OTPAaHUYECHHBIMU
BO3MOXXHOCTSIMH  37I0POBbBSI, IIPELYyCMAaTPHBACTCS COOTBETCTBYIOIIEE KOJIMYECTBO MeCT JUIi OOydaromUXcs C y4eTOM
HapYLICHUH UX 3J0POBbSL.

Jlns ocBOoeHMs MUCHUIIMHBI MHBAIHIAM M JIMLAM C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 310POBbSl MPENOCTABISETCA AOCTYN K
MEeYaTHBIM HCTOYHHMKAM, HUMEIOMIMMCS B HaydHOW OmOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHMAIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH C MOMOIIBIO CIICIUANBHBIX TEXHHYECKHNX W HMPOTPAMMHEBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(hopMe 21eKTpOHHOTO TOKyMeHTa B (hoHIe HaydHOU OnbnmnoTeku Yenl'Y wiu 21eKTpoHHO-ONOIMOTEUHBIX CUCTEMAX.
Y4eOHO-METOIMUECKHE MAaTepHalIbl Ul OOYJalOMMXCs W3 4YWCIa WHBAJIMIOB M JIHI] C OTPAaHHYCHHBIMH BO3MOXKHOCTAMHU
3II0POBBSl IIPENOCTABIAIOTC B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHAM HX 3I0POBBS M OCOOCHHOCTSM BOCIIPHATHS
uHpopManuy.

Jnst MHBaNMIOB M JIMI[ C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
MOJIHOCTBIO OCYIIECTBIIEHO C UCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

IMpn mpoBemeHMM MPOMEXYTOYHOH AaTTECTAI[MM IO JUCIHHUIUIMHE OOYJAIONMMCS C HHBAINAHOCTBIO M C OTPAaHWYCHHBIMH
BO3MOXKHOCTSAIMH 3[J0pOBbsI 00ECHEYMBACTCS 110 UX 3asABICHUIO NPEIOCTaBICHHE B JOCTYHMHOH (opMe B 3aBHCHMOCTH OT HX
UHJIUBHUIYalbHBIX OCOOEHHOCTEH MHCTPYKIIMU O MOPSJIKE MPOBENECHHs MTPOMEXKYTOUYHON aTTECTallMd, OLIEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3a/aHMA (ITMCEMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIBIOTEpE, MICEMEHHO mpudToMm bpaiirs, ¢
UCIIONIB30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NpoLEAYpPbl OLEHUBAHUS PE3YNbTATOB OOy4eHHS HHBAIMAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSl MPEIyCMaTPHBACTCS HCIIONB30BaHME TpenocTaBieHHBIX Yenl'Y wmim  COOCTBEHHBIX TEXHHYECKHX —CPEJICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbHBIMH OCOOCHHOCTAMH. IIpum HEoOXOAMMOCTH WHBAIMIAM H JIHIAM C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBBSI MPENOCTABISAETCA JOMONHUTENBHOE BpeMsl I MOJATOTOBKM OTBETa Ha 3aJaHUs,
IpoLeAypa OLEHUBAHUS PE3yJIbTATOB O0YYEHUsI MO AUCHUILTHHE MOKET IPOBOJUTHCSA B HECKOJIBKO JTAIOB.

© ®I'BOY BO «Henl'V»




22.03.01 MaTtepuasoBeaeHUe H TeXHOJOTHH MAaTepHAJIOB, NPO(HIb " ®U3UKO-XUMHS NPOLECCOB U
martepuajoB", PI1J[ "®u3nko-xumMus Heopranmyeckux marepuajion', 2026 r.H., ouHasi (popma
o0yueHust

PaGouas nporpamma qucuMIJIMHBI (MO1YJis1) 000peHa U PeKOMEHI0BaHa:

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 27.02.26 A.A. CanamaToB

Y4eHbsIM COBETOM (hPU3NIECKOTO aKyabTeTa

ITporoxon 3aceqanust Ne 05 ot 26.02.2026

[Ipencenarens YdeHoro coBera

(husuueckoro paxkynpTeTa COIIaCOBaHO M.A. 3arpeoun

3aceualmeM Ra(l)e[lpbl (l)M3MKH KOHACHCHPOBAHHOI'0 COCTOAHUSA

ITporokon 3aceqanus Ne 05 ot 17.02.2026

3aBenyromui kapenpoi COITIaCOBaHO B.Jl. ByuenbHHUKOB

ABTOD (COCTaBUTEIIH) C. U. Caynuna

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1
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