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1. IHEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OB YYEHUA

JlMcuuiuiiHa yq9acTByeT B (POPMHUPOBAHUH CIETYIOIIMX KOMIIETEHIHI 00pa30BaTebHON

pOrpaMMBI.
HoaxkomnereHnunu,
NHaukaTopbl 10CTHKEHUSE
Komnerennuu OI1 ¢popMmupyembie B .
KOMIIeTeHIIUH
AUCHUILINHE
OIIK-1 ®usuko- OIIK-1.0PX 3HaHMe QPyHIaMEHTAIbHBIX
XUMHUYECKUE OCHOBBI CniocobOeH BBIOMpPATH U pa3esioB U 3aKOHOB (PU3UIECKOMH
TEXHOJIOTUHI MIPUMEHSTb METO/IbI XUMHUU U OCHOBHBIX
WHTETPAITbHBIX MUKPO- | UCCIIEAOBaHUS (DU3HKO- AKCIIEPUMEHTAIIbHBIX METOJIOB
Y HAHOCTPYKTYP XUMHUYECKHUX CBONCTB UCCIIeIOBaHMS (PU3UKO-
BEILIECTBA MPU PEIICHUH XUMHUYECKUX CBOMCTB BEILIECTB
3aja4 npodeccuoHaNIbHON YMeHuUe MPUMEHSITh 3HAaHUS
JESITEIIbHOCTH (byHIaMeHTaIbHBIX 3aKOHOB U
AKCIIEPUMEHTATbHBIE METO/IbI
UCCIen0oBaHus PU3NIECKON XUMUH,
K PEIICHUIO MMOCTaBJIEHHBIX 3a/1a4.
OnbIT NpoBeieHUs
TEPMOJIMHAMUYECKUX PACUETOB U
aHaJIM3a CBOMCTB MAaTE€pPHUAJIOB,
(bu3MYECKUX U XUMHYECKHUX TPOIECC

Komnerennus IIK-3 «Crnoco6eH mporHo3upoBath BIMSHHE MHKPO- W HAaHO- MacmTaba Ha
MEXaHUYeCKUe, (PU3UYECKUE, XUMHUECKHUE M JPYrHMe CBOMCTBA BEUIECTB M MAaTCPUAIIOB
copMyIMpoBaHA HA OCHOBe NMPOodecCHOHATBHBIX CTAHIAPTOB:

40.104 «Cpoemmanuct 1O W3MEPEHUIO TMApaMeTpoB M  MOJUQHKAIMH  CBOHCTB
HAaHOMATEPHAJIOB U HAHOCTPYKTYP»
O600mennass tpyaoBass ¢ynkuusi - C [6] CoBepiieHCTBOBaHHE TMPOIECCOB H3MEPEHUH
napaMeTpoB U MOJAU(UKAIINK CBOWCTB HAHOMATEPUAIOB U HAHOCTPYKTYP
Tpynossie pynxkuun- C/01.6 MonepHuzaius CylniecTBYIOIINX U BHEJPEHUE HOBBIX METOJIOB U
000pyI0BaHUs /7151 U3MEPEHHUI TapaMeTPOB HAHOMATEPHAJIOB U HAHOCTPYKTYP

IMoaxomnerenum, .

3agauu npodeccnoHaNbHOM NuaukaTopsbl 10CTHXKEHUS
¢popmupyembie B .

AesITeJIbHOCTH NMOJAKOMIIeTeH M i
AUCHUILINHE
MMK-3.00X Hayuno-nccnenoBaTenbCkuid TUIT 3HaHmMe QyHIaMEHTATBHBIX
Cnocoben 3ajau: pa3/enoB U 3aKOHOB (PH3UUECKOM
HIPOBOAUTD CoBeplIeHCTBOBAaHUE MTPOLIECCOB XUMHH U OCHOBHBIX
TCPMOANHAMUMCCKHC | 3\ 1epennii mapaMeTpoB U SKCIIEPMMEHTAIILHBIX METO/IOB
pacyeTsl pu .

MOJIU(UKAIIIH CBOICTB uccie10BaHus (PrU3HKO-
aHaJIn3e U 5
MOJICITPOBAHHH HaHOMAaTepHaJIOB U HAHOCTPYKTYP. XUMHYECKHX CBOMCTB BEILLIECTB
CBOMCTB YMeHue ucrosb308aTh 3HAHUSA




MaTepuaoB,
bU3HYECKUX U
XUMHYECKIX
IPOLIECCOB

(byHIaMEHTAILHBIX 3aKOHOB U
IKCIIEPUMEHTATBHBIC METO/IbI
uccieoBanus pusnueckon
XUMHH, K PEIICHUIO
MOCTABJICHHBIX 3a/1a4.

OnbIT NpoBeAeHUs
TEPMOJIMHAMHYECKUX PACUYCTOB U
aHaJIM3a CBOMCTB MaTepHAJIOB, a
Takke QU3HUECKUX U

XUMHUYCCKUX MTPOLCCCOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBHON

ITPOI'PAMMBbI

JluciunamHa BXOAWT B 00s3aTenbHyr0 4acTh bioka 1 «Jlucturmiauabel (MOIyNIN)»

00pa3oBaTenbHOI MPOTrpaMMBl.

N3ydyenuto AMCHUIIIMHBI MIPEAMIECTBYET (OPMUPOBAHNE KOMIIETEHIIUN B AUCIHUILTAHAX:
«Marematuka», «Pusuka», «Xumus», «xonorus», «Kpucramiorpapus». dDopmupyembie B

nponecce M3y4YCHUs AUCHUIIIMHBI KOMIICTCHIHMU B IIaJII)Hef/iHICM YFHY6JI$[IOTC$I HU3YUCHUCM

qucuune «Pusndeckas Xxumusn», «OU3MKO-XUMHUs HAHOCTPYKTYPHUPOBAHHBIX MaTEPHAIIOBY,

«DU3NKO-XUMHYIECKHE OCHOBBI TEXHOJIOTHHU HHTCIPAJIbHBIX MUKPO- U HAHOCTPYKTYP», «Pusnka n

XUMHA TNOJTYHPOBOIAHHUKOBY, «Pu3nka W XUMHS IMOBEPXHOCTHUD, «TexHonorus MaTcpurajioB

BHGKTpOHHOﬁ TCXHUKW», BBIIIOJIHCHUCM HWHANUBUAYAIIbHBIX 3a,[[aHPII>i MPAKTUKNU U CIIYy>XKaT

OCHOBOW J1J151 BBITIOJIHGHHUS BBITYCKHOW KBanupukaruoHHon padotel (BKP).

3. OBFBEM JIJUCHUILJIMHBI U BUJIbl YYEBHOM PABOThHI
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4. COAEP) KAHUE JUCIUIIJINHbI
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1. [Ipeamer
du3uueckoit xummu, eé
3HaueHue. OCHOBBI 4 - 2 6 Omnpoc
TEOPUU XUMUYECKOM
CBSI3H.
2 OCHOBHBIE IOHATHS 3amuTa nabopatopHbsix padot 1 u 2
XUMHUIECKOM Kontponbusie pabots! 1 u 2
TEPMOJIMHAMUKH. 26 8 12 46 PyOesxHbINH KOHTPOIb 1
OcroBxI BrImonHenne HHINBHTyaTbHBIX
TEPMOIMHAMHUKH. .
CpMOJIHA 3aJJaHUi KypcOBOTO npoekra 1-2
BrimonHenne MHIMBUYyaTIbHOTO
3. Xumuyeckoe 3aJJaHHs KYPCOBOT'O MPOEKTa 3
6 10 | 4 20 |2 P P
paBHOBECHE.
3amuTa 1a00paTopHBIX padoT 3 u 4

4.1. JlekMOHHDbIE 3aHATUHSA
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IIpenmer u 3amaun ¢uznyeckoit xumun (OX). HMctopus u OCHOBHBIE
1 o | HANPABICHWS Pa3BUTHS OX. IIpyHIUIIBI KCCIIEOBAHUS CBOWCTB BELECTBA.
Ponp tepmogunamuku (T/l), KHHETHUKU U KBAaHTOBOW XMMHH B ONHUCAHUU
1 XUMUYECKUX U (PU3NYECKUX SIBICHUI.
CrpoeHne MOJEKysl M NpUpofa XUMHYECKOW CBSA3M. BHUIBI XMMHUECKHX
2 2 | cBsaseil. [loHsiTHE 00 AIIEKTPOOTPHIIATENLHOCTH 3J7eMeHTa. [lomsipu3arus.
JIMnonbHBIA MOMEHT.
OcHoBuble noHATHA XuMHuueckoil T/I. Paznuunslie Buasl cuctem. Ilonstue
3 5 o T/l cucreme u TJl mapamerpax. Bunbl cocrossHuii cucreM. Pasnndnbie
2 Buzbl npoueccoB. [lonstue o T/ ¢pynkuusax. OcHoBHble noctynatsl T/I.
YpaBHEHHUs COCTOSIHUS KOHJEHCUPOBAHHBIX U T'a30BbIX CUCTEM.
4 2 | Ilepssriit 3akon TJI. IloHsiTHE O BHYTpPEHHEH SHEPIHH, TEIUIOTE U padoTe.
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IIpumeHnenune mnepBoro Havana TJ/[ k wacanbHbsIM rasam. lIpumenenue
IIEpBOro Hadaja K XMMHYECKUM IpoueccaM. Tepmoxumus. 3akoH ['ecca.
Metoasl pacuéra SHTANBINHA XUMUYECKHX pEakiuid u 00pa3oBaHUS
COCIMHECHU.

Tepmoxumus. 3akoH I'ecca. MeTtonbl pacyéra SHTAIBINIUN XUMHUYECKHX
peakuii 1 00pa3oBaHUs COCTMHEHUH.

Ilonstne o  temmoémkoctu. Teopum — Temno€éMKocTH  rasa H
KOHJICHCUPOBAaHHBbIX  Tel.  Meroasl €€  OLEHKM Ha  OCHOBE
OKCIIEPUMEHTAJIBHBIX  JAaHHBIX.  3aBHUCHUMOCTb  TEIUIOEMKOCTH  OT
TEeMIIepaTypbl. 3aBHCUMOCTh TEIIOBOTO A(deKTa OT TeMIepaTypsl Hu
JABJICHHUS.

®opmymna Kupxroda. KBanToBas Teopus TEIIOEMKOCTH ODHHINTEHHA W
JleGas. Ilonsitue o0 XapakTEepUCTUYECKOW TeMmIepaTrype U MeTOoAbl €&
OLICHKM Ha OCHOBE SKCIIEPUMEHTAIBHBIX JAHHBIX. DKCIHEPUMEHTATbHbBIE
METO/bI UCCIIEAOBAHUS TEIUIOEMKOCTH.

Bropoe wnauwano TJ| mnsa oOpaTuMbIX M HEOOPATHUMBIX IIPOIIECCOB.
Outponus. M3MeHeHue »HTponuM B pas3HbIX mporeccax. O0oOmeHHas
¢dopma TmeEpBOro W BTOPOrO 3aKOHOB, (yHIAMEHTAIbHOE YpaBHEHHE
I'uG6ca.

Ab6comtotnas saTponus. [loctynar [Inanka. Tperuit 3akon T/[. DuTponus
OTKPBITBIX CHCTEM.

10

DNEeMEeHTBl  CTaTUCTUYEeCKOW  TepMmoawHamuku. [loHsitHe  da3oBoro
MpoCTpaHcTBa. MUKPO UM Makpo COCTOSIHHSI CHUCTEMBI. PasznuuHbie BUIBI
cratuctuk. Metonsl bonbsimana, boze-Diinmreiina, ®epmu-/lupaxa,
I'n66ca. Cymma 1o COCTOSHUSIM U TePMOTUHAMUYECKHE (DyHKIIHH.

11

Metonel pacu€ra SHTpONMHU B pa3HbIX Tmporeccax. [Ipumepsl pacuéra
sHTponuu. DHTponus U T/ BepostHOCTh. CBA3b Makpockonnuecko TJ[ u
cTaTucTHyeckor Gpusmnku. M3meHeHne sHTponuu npu (azoBbIX Hepexoaax.
Bunel sHTponmuu ans pasnuyHBIX BUAOB cUCTeM. OLEHKa BEITMYMHBI
SHTPOIHMH HA OCHOBE HKCIIEPUMEHTAIbHBIX JaHHBIX.

12

Xapaktepuctuueckue (ynkuuu. Merox TJI mnorenumanoB I'n6bca.
Xumudeckudt  moreHnuan. @DyHaaMmMeHTalbHbIe ypaBHeHus [ ubOca.
CucrtemMaTika XapakTepUCTUYECKUX (YHKITUI.

13

CoorHomennss MakcBemna. CBszp  Mexay (QyHkuuedl ['ub0ca wu
I'enpmroneia ¢ gpyrumu T Qynkuusmu. VYpaBHenue [ubGbca —
I'enemronsia. Coctostnue paBHoBecust 1 TJI morenumansl. T/ cla0KHBIX
cucteM. OcHOBHBIE npescTaBieHus o TJ] HepaBHOBECHBIX MPOIECCOB.

14

Pacuér wusmenenust sHeprum I['ubG6ca u ['enpMronpia B pa3IUYHBIX
rporeccax: Ipyu U3MEHEHUU TEMIIEpaTyphl U 1aBiIeHUs. Pacuér nsmenenus
sHeprun [mb6ca u I'eapbmronbiia HpuU XUMHYECKOW peakuuu. Pacuér
u3MeHeHuss  sHepruu  [ubG6ca u  TenbMmronbpiia Ha  OCHOBE
9KCIIEPUMEHTAIBHBIX JaHHbIX. OCHOBHBIE mNpexacTasieHus o T/ Manbix
CUCTEM.

15

OYTUTUBHOCTh. XUMHYECKUN MOTEHIUAIT HUICATHHOTO U PEAIBHOTO Ta30B.
Boruncnenne  koad¢duuueHTOB  (QYTUTUBHOCTH  pEaJbHBIX  Ta3O0B.

5



AKTHUBHOCTh M KO3(PPHUIMEHT aKTUBHOCTH. Brruncnenune xo3dduuueHTon
aKTUBHOCTH Ha OCHOBE IKCIIEPUMEHTAIbHBIX JTaHHBIX.

16

YyeHue 0 XMMHUYECKOM PaBHOBECUU. YPABHEHUE U30TEPMbl XMMHUYECKOU
peakuuu M KOHCTaHTa paBHOBecusa. HampaBieHne XMMHUYECKON peakiuu.
3akoH aerictBus macc. CtanmapTHas sHeprus ['mO0ca peakiuu ¥ KOHCTaHTa
paBHOBECHSI.

17

Pasnbie crocoObl BBIpaXXCHUA COCTaBa peaKHHOHHOﬁ cMmecH. Bimsanaue
AAaBJICHUA Ha PaBHOBCCUC XHUMHYCCKOMN pCaKknuu. HpI/IHI_[I/IH CMCIICHUA
PpaBHOBCCHA. FeTepOFGHHOG XUMHYCCKOC PABHOBCCHC.

18

VpaBHeHnust u300apsl u  u30xopbl peakuuu. Ilocrymar Ilnmanka.
AOCOIOTHAS SHTPOIUS XHUMHUYECKOro coenuHeHus. Pacu€r KkoHcTaHT
paBHOBECHsS] peakUuid NpU pa3IMUHbIX TEMIIEpaTypax Ha OCHOBE
aOCOJIIOTHBIX 3HAYEHUH DHTPOITUH.

4.2. TlpakTHyeckue 3aHATHUS

Ne monyJist

JUCIHUAININHBI

Ne mpakTHYECKOr0

3aHATUSA

O0neM 3aHaTHi

(uachl)

HaumeHnoBanue 3aHATHHA

[Tpupona xumMuueckoi cBsi3u. TUIIBI XUMUYECKON CBA3U: MOHHAA,
NOJIsIpHasi, KoBaJleHTHas1. BaH — ziep - BaanbCoBOE U IOHOPHO -
akLEeNTOpHOE B3aumoerncTeue. BogoponHas csass. [lonsipHoCcTs
MoJieKyIl. JIUMoabHbIH MOMEHT. DJIEKTPOOTpULaTENbHOCT. I3MeHeHue
XapakTepa XUMUYECKOU CBA3M MOJ 1aBIeHHUEM. ATOMHas SHEPTus
00pa3oBaHus MOJIEKYJ. MeTo/1bl SKCIIEPUMEHTAIBHOIO UCCIIEOBAHUS
CTPOEHHS MOJIEKYIL.

N3yyenne ocHOBHBIX moHATHM Xxumudecko TJ/I. IIpumepel u peuienue
3a/1a4 110 TeME: YPaBHEHUs COCTOsIHUA ra3oB. [IpuMepsl U pelenue 3a1ay
no teme: nepsbli 3akoH TJI, 3akoH I'ecca. Bslmaya 3agmanus 1o
KYPCOBOMY ITPOEKTY.

Pacuer sHTanpnMM peakuii Mo 3HTAIBIUK 00pa30BaHMs COETUHEHUH, 1O
SHeprusM cBsized. Pacuér sHTanbnuu peakuuil (cropanusi, oOpa3oBaHMsI)
C MCIOJIb30BAaHUEM CIIPABOUYHBIX JAHHBIX.

Pacuer cTaHgapTHON SHTaiIBIMKM OOpa30BAHUS PA3JIUYHBIX COCTUHEHHN
IpU Pa3TUYHBIX TEMIEpaTypax U JaHHBIX MO TEIUI0eMKOCTAM. [Ipumepsl
ucnonb3oBaHus 3akoHa Kupxrogga. Kontponsnas padora 1.

Pacuer wm3MeHeHUsT SHTPONMHM B PA3TMYHBIX MPOIECCaX, XUMUUYECKHX
peaknmsax. Pacuer sHTpornmm 00pa3oBaHUsS COSAUHEHWUN TPU 3aJaHHBIX
TeMIIepaType U JaBlieHuH. PacueT sHTpomuu 1o pe3yabTaTaM H3MEpEeHUs
TETJIOEMKOCTH. METO/IbI OIEHKH JIOCTOBEPHOCTU AKCIEPUMEHTATBHBIX

JAaHHBIX O TCINIOEMKOCTHU pa3JIMYHBIX BCIICCTB.




Xapakrepuctuueckue (QyHKIMM U WX cHCTeMaTuka. Pacder m3aMeHeHus
sHeprun ['mb0Oca pa3aMyHBIX peakiuil MpH 3aJaHHON TeMmepaType.
6 5 Oco0OeHHOCTH HCNOJb30BaHUS CIPABOYHBIX JaHHBIX. BpluucieHue
cTangapTHoi ’Hepruu ['m60ca u ['enpmroneia Uit ciaydas oOpa3oBaHus
coequHeHusi. OcHOBHble mpexacraBieHus o T/l HepaBHOBECHBIX
IPOLIECCOB.
Pacuer k03(puLMEeHTOB aKTUBHOCTH, (DPYTUTUBHOCTM U XMMHUYECKOI'O
7 2 | mOTeHIMala KOMIIOHEHTOB M3 JIAHHBIX IO JABJICHUIO Tapa W JaHHBIM
OJ1C snemeHTa.
Pacuersl xuMuueckoro paBHOBecus. MerTox pacuera  KOHCTaHT
8 5 paBHOBecHuid 10 cTaHgapTHeiM TJI BenmnunHaM. PacyeT KOHCTaHTHI
3 paBHOBECHsI 3aJaHHOM peakUud @pU pa3IM4YHBIX TeMIlepaTypax Hu
nasiieHusx. HarpaBieHrue XMMUYECKON peakiuH.
9 2 | Coava KypcOBOTO ITPOEKTA.
4.3. JlaGopaTopHble padoThI
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2 1 4 | Kanopumertpus. Pacuer ynenbHOM TEMIOTHI pacTBOPEHUS XOPOILIO
PacTBOPUMBIX COJIEH.
2 4 | OnpeneneHue SHTANBIINU CMEIIMBAHUS IBYXKOMIOHEHTHBIX KHJIKUX
cMecen.
3 3 4 | UccnenoBanue TeMIiepaTypHO 3aBUCIMOCTH JIaBJICHUS JTUCCOIHAIIHH.
4 6 Omnpenenenre 1aBiaeHNs HACHIIIEHHOTO TTapa METOJIOM TOUYEK KUIICHHUS.
4.4. CamocTosiTeJIbHAsA padoTa CTY/ICHTOB
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1 2 | IlpopaboTka TeopeTnueckoro matepuana (Jlekuuu 1, 2)
4 | IloaroToBka K ycTHOMY OIpocy 1o marepuaiam Moyss 1
10 | I[Ipopabotka TeopeTndeckoro mMarepuaina (Jlekuuu 3-15)
5 4 | IlogroroBka K 1abopaTopHbIM paboTam 1 u 2
4 | IlogroToBka K 3auute 1a00paTopHbIX padoT 1 u 2
4 | IlonrotoBka k PyOexHomMy KOHTpoIIO 1




8 | IloaroroBka k KonrposiasabM padotam 1 u 2

16 | BommonHenue nHIuBUAYansHOro 3aganus | u 2 KypcoBoii mpoekTHOI paboThl

ITpopaboTka Teoperudeckoro marepuana (Jlekiuu 16-18)

[ToaroroBka k 1abopatopHbsiM padotam 3 u 4

[Toarororka k 3anute 1a00paTopHbIX padot 3 u 4

O~ bW

Brimonnenue nHauBHyaabHOTO 3aaaHus 3 KypcoBoil mpoekTHO paboTh

4.5. IlpumepHasi TeMaTHKAa KypCOBBIX padoT (IIp0eKTOB)
1. Onpenenure TermoBoi 3hGekT AHZJys XHUMHUYECKON peakiuu (BapHaHT peakiuu
yKa3bIBAETCs MpenojaBaTeieM) MpyU CTAaHIAPTHBIX YCIOBHUSAX, MPHUYEM Tra3000pa3HbIe BEUIECTBA
IIPEJICTABIICHbI B UICATBHOM COCTOSHUM. 3HAUCHHS SHTAIBIMU 00pa3oBaHust AH 3 YUaCTHHKOB

pEaKLMK HaliIUTe B CIPAaBOYHHUKE TEPMOANHAMUYECKUX BEIUYHH.

2. Haiimure ko3¢ ¢dunmentsr Aa, Ab, AC u AC' ypaBHEeHHs TeMIepaTypHOH 3aBHCUMOCTH
temmoemkoctr Buaa: ACP = Aa + AbT + AcT % + AcT % s peakuuu (BapuaHT peakLuu
yKa3bIBAETCs NIPENOAABATEIIEM).

3. Onpenenure TemIoBOM HPQPEKT peakuuu Npd BOCBMU 3HAYEHUSAX TEMIIEPAaTypbl B
uaTepsasie ot 298 mo 1000 K u crannaptHom nasnennu (1 atm).

4. BelunciuTe W3MEHEHHe SHTponuu ASj7qg B xoje peakuuu mpu 298 K u cranmapTHOM

JaBJICHUM.
5. PaccunraiiTe n3MeHEHUE SHTPOIUU B XOJI€ PEAKIMH MIPH TEMIEpaTypax B UHTEpBaJie OT
298 no 1000 K u crangapTHOM AaBICHUM.

6. OnpenennTte U3MEHEHUE CTAHIAPTHOM sHepruu ['n66ca AGSgg 17 XUMUYECKON peaKIuu

(BapuaHT peakluy yKa3bIBaeTCs MpernoaBaTesieM) mpu remmneparypax ot 298 no 1000 K.

7. PaccuuraiiTe KOHCTaHTy paBHOBecusi Kp miisi peakuuu mpu Temmeparypax oT 298 no
1000K.

8. Haiigute cremeHp TmpeBpamieHus [ peaknum (BapHaHT pPEaKIUW  yKa3bIBACTCS
npernojaBaTesieM) MpU CTaHAapTHOM JaBieHuu P u temneparype, paBHoil 800 K. Haiinute B
peakiuu npu o61ieM napienun P (ykasbiBaercs npenogaBateneMm) u temneparype 7' = 800 K.

9. Bbluucaute, npu KakoM oOIIEeM JaBiIeHUU P cTeneHb NpeBpalleHus 3 BellecTBa CTaHeT
paBHOM yKazaHHOMY IIpenogasatenieM npu temneparype 800 K.

10. Ompenenute coctaB paBHOBECUI cMecH (B MOJIEKYJISIPHBIX MPOLIEHTaxX) MpU AaBieHuu P
U TeMIlepaTypax, yKa3aHHBIX IPENOJIaBaATEIIEM.

S. HEPEYEHb YYEBHO-METOJINYECKOTI'O OBECIIEYEHUSA AJIsA
CAMOCTOSTEJBbHOMN PABOTHI

VY4eOHo-MeToAnYeCKOe 0OeCcTieueHue ISl CaMOCTOSITENIbHOM paboThl CTYIEHTOB B COCTaBE
YMK nmucrtummuast (OPUOKC// URL: |, http://orioks.miet.ru/):
Moay.au 1-3:
v Memoouueckue ykazanus 015 cmy0enmos no opeaHu3ayuu camocmosmensHou pabomol

no oucyunautne: « OCHOBbL PuU3UYECKOU XUMUUY
v Memoouueckue ykazanus 01 CMyO0eHmo8 no 8bINOJHEHUI) UHOUBUOYATbHO20 3A0aHUS
(Kypcosozo npoexma)


http://orioks.miet.ru/

6. MEPEYEHH YYEBHOM JINTEPATYPHI
Jlureparypa

1. Crpombepr A.I'. ®usnueckas xumus : YueOHuk s By3oB / A.I. Crpombepr,
J.I1. Cemuenko; [Tox pen. A.I'. Crpombepra. - 7-e u3n., crep. - M. : Beicmas mkomna, 2009. -
528 c.

2. MuxaitnoBa M.C. ®usnueckas Xxumus : MeTo. yKa3aHus M0 BBIMOJHEHUIO CEMECTPOBBIX
3amaHuii M KypcoBbiXx pabor. Y. 2 / M.C. Muxaiinoa, K.b. Ilospxor, FO.W. Illunsera;
MunucrepcTBo oOpa3zoBanusi U Hayku P®, HanmoHanbHBIA HCCIEIOBATEIbCKUNA YHUBEPCUTET
"MUDT". - M. : MUDIT, 2019. - 64 c

7. NIEPEYEHDb [TPO®PECCHUOHAJIBHBIX BA3 TAHHBIX, TH®OPMALINOHHbIX
CITPABOYHbIX CUCTEM

1. Jlanb:  3JeKTpOHHO-OMOaMoOTeyHass  cucrema. —  Cankr-llerepOypr, 2011, —
URL.: https://e.lanbook.com/(nara obpamenus: 21.05.2024). — Pexxum goctyma: jisi aBTOPH3.
nosib3oBaresneid MUOT.

2. eLIBRARY.RU: Hayynasi 3jekTpoHHass OuOaumoreka: cailT. — Mocksa, 2000. —
URL.: https://elibrary.ru(nata obpamenus: 11.05.2024). — Pesxxum focrtyma: Ui 3aperHCTPHP.

I10JIB30BATEIICH.

3. PYKOHT : HammonanbHbIi UGPOBOH pecype : DIeKTpOHHO-OMOIMOTEYHAs CHCTEMA: CaMT.
- Mockaa :CkoinkoBo, 2010 - . - URL: https://lib.rucont.ru/search(nara oopamenus: 20.05.2024).
- Pexxum noctyna: nis aBTopus. nosb3oBateneit MUDT.

4. SCOPUS: bubuaunorpaduyeckasi u pedeparuBHasi 6a3a JaHHBIX HAYYHOH NMEPHOANKH:
caiit. — URL: www.scopus.com/ (mata obpamenus: 20.05.2024). - Pexxum goctyma: st
aBTOpu3. noJsib3oBaresneit MUOT.

5. Google Scholar : caiir. — CIIIA, 2004. — URL: https://scholar.google.ru. — (mara obparienus:
10.05.2024). — Pexum gocTymna: CBOOOTHBIN.

6. baza American Chemical Society (ACS) : [caiitr]. - URL: http://pubs.acs.org (mara
obpamienus: 20.05.2024). - Pexxum mocTymna: s aBTopus. mojb3osareneir MUDT.

7. Electrochemical Society : [caiiT]. — URL: http://ecsdl.org/ (nara ob6pamenus: 20.05.2024). -
Pexum nocryna: nis aBropus. nonas3osareneid MUOT

8. NEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U

B xone peanuzanuu o0y4eHuUs: UCIOIb3YETCs CMelIaHHOe 00yueHue (PeaTn30BbIBACTCS C

IPUMEHEHHEM JJIEKTPOHHOTO O0YUYCHUS U TUCTAHI[MOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA).

OcBoeHue oOpa3oBaTeNbHON MpOrpaMMbl OOECIEUMBAETCS PECypcaMu 3IIEKTPOHHOMN
uH(popMalnoHHO-00pa3oBarenbHOU cpenbl OPVMOKC.

Jly1 B3auMOJIEHCTBUSL CTYJIEHTOB C MPEINO/IaBaTeIeM HCIOIb3YIOTCS CEPBUCHI 0OpaTHOM
cBs3u: pazoenr OPUOKC «/lomawnue 3a0anusiy, 51eKmMpoOHHASL NOYMa npenooasamelis.

IIpu mpoBeaeHUU 3aHATHHA W JJII CAMOCTOSITENIbHOW paOOThl MCIONB3YIOTCS BHEUIHHE
3J1eKTPOHHBbIE PeCypPChI:

1) http://www.chem.msu.ru/rus/teaching/phys.html - y4eGHbIe MaTepHaibl IO Kypcy
¢uznueckoit xumun (Xumuueckuit paxynbrer MI'Y).



https://e.lanbook.com/
https://elibrary.ru/
https://lib.rucont.ru/search
http://www.scopus.com/
https://scholar.google.ru/
http://pubs.acs.org/
http://ecsdl.org/
http://www.chem.msu.ru/rus/teaching/phys.html

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

HaumenoBanue

Y4eOHbIX .

. OcHaleHHOCTh YYeOHbIX ayAUTOPHH U Ilepeuennb
ayIlI/ITOPI/IP[UI/I NOMeLeHHIi 1JIsl CAMOCTOSATEIbHOI padoThl NPOrpaMMHOI0
NoMeLeHH 1J1sl

. ob0ecnieueHunst

CaMOCTOATEIbHOI

padoThI

VYyebnas MynbTuMeIHITHOE 000pYyI0BaHKE OnepanronHas

ayIUTOPUS cuctema  Windows,
naket MS Office
Opaysep

YueOHast TexHuueckue cpeicTBa 00yUeHusI: OnepannoHHas

ayauTopus [Tpoextop Epson EB-G5600, mynerumenuiinsiii | cucrema  Windows,

«JIaGoparopus KOMIUIEKC, KOMITBIOTEPBL, IPUHTEPHI nakeT MS Office

MUKPOCKOTIUN

YyeOHast Crenn ans mpoBeneHusi nabopatopHoit padotsl | He TpeOyercs

ayauTOpUs «Kanmopumerpusa. Pacuer ynenpHOW TEIUIOTHI

«JTaGopatopus PacTBOPEHHS XOPOIIO PACTBOPUMBIX COJICH».

Crenn ans npoBefeHHs] J1abOpaToOpHOM pabOThI
«Ormpenenenue SHTAJIBIINN CMEIINBaHHS
JBYXKOMITOHEHTHBIX JKUJIKHX CMECEH».

XUMHUN» Crenn ans mpoBefeHHs] TabOpaTopHON pabOThHI
«HccrnenoBanue TeMmIepaTypHOW 3aBUCHUMOCTH
JIABJICHUS TUCCOLIMALIAN.

Crenn ans npoBefeHHs] J1abOpaTopHOM pabOThI
«Ormpenenenue JaBlieHUs] HACBIIIEHHOTO Tapa
METOZOM TOYEK KHIICHUS.

busznUecKoi u
OpraHUYeCKOU

[Tomemenune aist KomnberoTepHas TEXHHKA ¢ BO3MOKHOCTBIO OC Microsoft

CaMOCTOSITENIFHOW | TTOAKITIOYeHUS K ceTh «IHTepHeT» Windows Microsoft
Office

Opaysep

Acrobat reader DC

paboThI o0ecreyeHneM J0CTyIa B 3JIEKTPOHHYIO
WH(OPMaLIMOHHO-00pa30BaTENBHYIO CPEAy
MUDT

10. ®OHIbI OLIEHOYHBIX CPEJICTB JJIsI TIPOBEPKA C®OPMHUPOBAHHOCTH
KOMIETEHIIMA/TIOJKOMIETEHIIUI

®OC no nogkommerenmu OIK-1.0®X «CrnocobeH BbIOMpPATh U MPUMEHSTH METOIbI
uccienoBaHusl  (U3MKO-XMMHMUYECKMX  CBOMCTB  BellecTBa  IMpU  pPELIEHUH  3ajad
PO ECCUOHAIBHON e TETHHOCTH.

®OC mo moakomnereniun I[MK-3.0PX «CrnocoOeH TpPOBOIUTH TEPMOIUHAMHUYECKHE
pacyeTbl IpU aHAIKW3€ M MOJAEITUPOBAHUM CBOMCTB MaTepuanoB, (PU3MYECKHX U XUMHUECKUX
IIPOLIECCOBY.

DoHABI OLIEHOYHBIX CPEACTB IIPEACTABICHBl OTACIBHBIMUA JOKYMEHTAMHU U Pa3MEIIEHBI B
coctae YMK nucrumiauHbl 3JI€KTpOHHOW HH(POPMAMOHHON 00pa3oBaTeIbHON Cpelbl
OPHOKC// URL: http://orioks.miet.ru/.
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11. METOAUYECKHUE YKA3AHUA JJISA OBYUYAIOIIUXCA 110 OCBOEHUIO
JNCHUIIVIMHBI

11.1. OcoGeHHOCTH OpPraHu3anu npouecca o0y4eHust

Conepxanue JUCHMIUIMHBL pa3dbuto Ha 3 Momyieid. Kaxnapnii Monynb siBiseTcs
JIOTMYECKH 3aBEPLICHHOM 4acThio Kypca. Y CIEIHOCTh OCBOGHUS KaX10r0 MOJYJIsl OLl€HHBAETCS
10 Pe3yJbTaTaM BbIIOJIHEHUS 00s13aTeIbHbIX KOHTPOJIbHBIX MEPOIPUATHH.

B mpornecce ocBoeHMs NUCHUIUIMHBL CTYAEHTHI CaMOCTOSATEIBHO TOTOBAT M BBIIOJIHSIOT
IPEIYCMOTPEHHBIE KOHTPOJIBHBIE MEPOIPUSTUS, HAIpPaBICHHbIE Ha IPOBEPKY YCBOCHMS
HEOOXOJMMBIX 3HAHMW — JIOMAIIHUE 33J]aHus, KOHTPOJbHBIE pabOThl M TeCTUpOBaHHE B (hopMme
pyOSXKHOTO KOHTPOJIS; Ha MPOBEPKY YMEHUU — B (opMe 3amuThl JTa0OpaTOPHBIX padoT, HA
IPOBEPKY OIbBITa JAEATEIBHOCTH — B (OopMe 3alIUTHl (MPEICTABICHUS) HHINBUIYaIHLHOTO
3agaHus (KypcoBOTO MPOEKTA), Pe3yIbTaT BHIMOIHEHUS! KOTOPBIX OTPAXKAECTCS B HAKOMUTEILHOU
OaJIbHON CUCTEME.

KayectBOo camocTosITeIbHOM pabOThl CTYAEHTOB MPOBEPSIETCS HAa Ka)KIOM CEMHUHApCKOM
3aHATUM U B IIPOLIECCE BBINOJIHEHHS MHINBUYyaIbHbIX 3aJaHUH, HA KOTOPBIX OTPadaThIBAIOTCS U
IPOBEPSAIOTCS CHOCOOHOCTH CTYAEHTA MyOJIMYHO IMpe3eHTOoBaTh Marepuainsl BeinonHeHus CPC,
BECTH JAMCKYCCHIO, IPUBOAUTH apTYMEHTBI, JIOTHYHO U TOCJIE0BATEILHO U3JIaraTh CBOIO TOUKY
3peHws, JEMOHCTPUPYS MOHATUIHOE i KPUTHYECKOE MBIIIICHHE.

WupuBrayabHOE 33JaHUE  BBIMONHACTCS CaMOCTOSATENIBHO B paMKaxX OTBEACHHOTO
Bpemenu Ha CPC. [Tpu noaroToBke K BHIOJIHEHUIO HHIMBHTYaTbHOTO 3a/IaHUS CTYJICHT JOJDKEH
IPOJEMOHCTPUPOBATh 3HAHMSI, YMEHUS U ONBIT JESATEIbHOCTH, BKJIIOYAIOIIME IOUCK
HE0O0X0IMMOW U JIONOJHUTENbHON MH(OpMaIUK 10 TeMaM MPAKTUYECKUX 3aHATHH B HAyUHBIX
ucrouHukax (pekomennoBanHbelx [IBJI u MCC, a Takke HaWJEHHBIX CaMOCTOSTEIBHO).
Pe3ynbpTaTbl  BBINONHEHUS  WHAMBUIYAIBHOTO  IMPAKTUKO-OPHUEHTUPOBAHHOTO  3aJaHMs
HPEICTABIAIOTCS MyOJIMYHO Ha MPAKTHUECKUX 3aHATUSAX M 00CY)KIAIOTCs C MpernojaBaTeieM U
OJTHOTPYIIITHUKAMH.

MOHUTOPHHT YCIIEBAEMOCTH CTYJEHTOB IPOBOAMUTCS B TEUEHUE CEMECTpa TPHIKIBI: IO
utoram 1-8 yueOHBIX Henenb, 9 — 12 yueOHbIX Henelnb, 13 — 18 yueOHbIX Helenb.

Hambonee croxxHeie u mpoOJieMHBIE BOMPOCHI Kypca MOTYT OBITh pa3bsCHEHBI
o0yyaromuMcsi BO BpeMsl OUYHBIX U JUCTAHLUMOHHBIX KOHCYJIbTAlMil C HCHOJIb30BAHUEM
COBPEMEHHBIX KOMMYHHKAIIMOHHBIX Tardopm (Zoom, SKype u ap.) 1 37€KTPOHHO# MOYTHI.

Jlis UTOrOBOM aTTeCTAllMM CTYAEHT JOJDKEH MPeloCTaBUTh MOPT(HOIINO, BKIIOUAIOIIEE:
KOHCIIEKT JIEKLUH, KOHCIEKT JMTEpaTyphl, MOATOTOBIEHHBIH B paMKax CaMOCTOSTEIbHON
paboThl, MaTEpHAIIbI JIAOOPATOPHBIX PabOT, JOMAITHEE 3a/JlaHre, KYPCOBOU MPOEKT.

11.2. Cucrema KOHTPOJIS U OLleHUBAHUS

ITo 3aBepIeHHUIO U3YUYEHUS AUCIUILIUHBI IPEAYCMOTPEH IK3AMEH.

bannaMu orieHUBaeTCs: BBIOJHEHUE KaXOT0 KOHTPOJIBHOT'O MEPOIIPHSTUS B CEMECTPE,
aKTHBHOCTB B CEMECTPE M Cllada MPOMEKyTOUHO# aTTecTanuu (B cymme 100 Gayios).

[To cymme 6annoB BBICTAaBISICTCS HTOTOBasi OIleHKA Mo npeamMery. CTpykTypa u rpaduk
KOHTpOJIbHBIX MeponpusaTuii gfoctynier B8 OPMOKC// URL: http://orioks.miet.ru/ .
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HpH BBLICTABJICHHH HTOIOBOH OIEHKH HMCIONB3YETCs NIKala, IPHBEACHHAS B TabIIUIe:

Cymma 6a/ioB Onenxa
Memnee 50 2
50-69 3
70— 85 4
86 — 100 5

PA3PABOTYHK:

Tonent Uucrutyra IIMT, x.X.H.

%Z/’ //M.C.Mnxaﬁnoaa/
g/

12



PaGouas mporpamMma JAUCHMMIHHEI «OCHOBBI (HM3HYECKOH XHMHH» IO HAIPABICHHIO
monroroBku  22.03.01 «MatepuanoBeieHHe M TEXHOIIOTHH MaTepHAlIOB» HAIIPABICHHOCTH
(mpodhumo) «TeXHONOTHH MaTepHAIOB M HAHOCTPYKTYp» paspaboTana B MHCTHTyTE [IMT u
yTBEpKIEHA Ha 3acefanuu Yueroro cosera Mucruryra IIMT 18 mioHs 2024 ropa, IPOTOKOI

Ne 9. //

Tupextop Mucturyra IIMT / /C.A.T'aBpHiioB/

Jluer coryiacoBaHus

PaGouas mporpamma coriacoBaHa ¢ LIEHTpOM TOITOTOBKM K aKKPEIUTALMH H HE3aBUCHMOH
OLICHKH Ka4eCTBa

Hauamsank AHOK g/f— /M.M.Huxynuna /

Pa6ouas mporpamma corniacoBaa ¢ 6ubnuorexoid MUIT

JlupexTop 6uOIMOTEKH 7 % /T.I1.®umnmnosa/
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