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ABTOpBI:

1. CTPYKTYPA U OB BEM JUCIHHUIIJIMHBI ®uznueckasi Xumus

1. O0BpeM JTUCHUILINHBI B|5
3a4eTHBIX eAUHULAX

2. Buabl ayanTOpHBIX 3aHATHI Jlexuuu
[IpakTHueckre/ceMuHapCKUe 3aHITHS
JlabopaTopHble 3aHATHS

3. IIpomeskyTOUHAs aTTecTALMS JK3aMeH

4. Tekymas arrecrauus KonTponbnas pabota 1
Jlomarmnsist pabora 2
Pedepar 2

2. IINTAHUPYEMBIE PE3YJIbTATDBI

JUCHUIIIIMHE MOJAYJIS ®uszuveckas xuvmus

OBYUYEHMSI (MHIUKATOPBI) TIO

I/IHI[I/IKaTOp — 9TO NPHU3HAK / curnai/ Mapkep, KOTOpLIfI IOKa3bIBACT, HA KAKOM YPOBHC

00yYaromuiCs JOIDKEH OCBOUTH PE3YJIbTAThl 00YUYEHUS U UX MTPEIbSIBICHUE TOJKHO OATBEPAUTH

(hakT OCBOCHHSI IPEIMETHOTO COACPKAHMSI JAHHON AUCIUILINHBI, yKa3aHHOTO B Ta0u. 1.3 PTIM-

PTI]I.

Tabmnuua 1

Koa v HanmeHoBaHue

IInanupyemble pe3y/abTaThl

KoOHTpPO/ILHO-011eHOYHBbIE
cpeacTBa /1Jisl OLleHUBAHUS

KOMIIETEeHII UM 00y4eHusi (MHAMKATOPbI) JOCTHKEHUS pe3yJibTaTta
00y4eHHs 0 TUCHHUILINHE
1 2 3
OIIK-3 -Cnocoben 3-1 - 310KUTh OCHOBHBIE KonTponbhas pabota
MPOBOUTH [IPUEMBI U METOBI IIPOBEACHUS DK3aMeH

UCCJIEIOBaHUS U
M3BICKaHUS IS
peIIeHus TPUKIATHBIX
MHXEHEPHBIX 33]1a4
OTHOCSIIIIUXCS K
npodecCuoHAIBHOMN
NeSITeNIbHOCTH,
BKJIIOYAasl MPOBE/ICHUE
U3MEPEHMU,
MJIAHUPOBAHUE U
MIOCTaHOBKY
IKCIIEPUMEHTOB,
MHTEPIIPETALNIO
MOJTYYSHHBIX
pe3yJIbTaToB

HCCJIEJOBAHUM U M3BICKaHWH,
KOTOpPBIE MOTYT OBITh
UCIIOJIB30BaHbI JJIsI PELICHUS
MOCTABJICHHBIX MPUKIIATHBIX
3a71a4, OTHOCSIIIUXCS K
npodecCHoHaIbHOMI
JIeSITEIbHOCTH

3-3 - Onncath
IIOCJIEIOBATEILHOCTD JeHUCTBUU
npu 00pabOTKE ¥ UHTEPIPETAIIH
MOJIYYEHHBIX PE3YyJIbTATOB
HCCIeOBAaHUN N M3BICKAaHNUH
V-3 - AHanu3upoBaTh U
OOBSICHUTP MOTYyYCHHBIE
pe3yJbTaThl UCCIAEAOBAHUMN U
M3BbICKAHUU




OIIK-1 -CnocobGen
dbopMynupoBath 1
pemartk 3aja4u,
OTHOCSIIHECS K
npodecCHoHaTbHOM
JeSTeTbHOCTH,
MPUMCHSISL
(byHIaMeHTaIbHBIC
3HaHUSI OCHOBHBIX
3aKOHOMEPHOCTEMN
Pa3BUTHS IPUPOJIBI,
YeJIoBeKa U 00IIecTBa

-1 - JlemoHCTpUpOBaTh YMEHHE
¢ peKkTUBHO paboTaTh B KOMaH/IE
3-1 - IIpuBectu npumepsl
OCHOBHBIX 3aKOHOMEPHOCTEM
Pa3BUTHS IPUPOJIBI, YEIIOBEKA U
oOrrecTBa

3-2 - O6ocHOBATh 3HAYUMOCTD
UCTIOJIb30BaHUS
byH1aMeHTaIbHBIX
€CTECTBCHHOHAYYHBIX U
bunocodckux 3HAHUH B
(GbopMyIMPOBAHUY U PEIICHUH
3aja4 rnpodeccruoHalbHON
NEATENbHOCTH 3HAHUN

[I-1 - Paboras B komaHze,
(dbopMyIIMpOBaTh U peliaTh 3aa9u
B PaMKax MOCTABJIEHHOTO
3aJ[aHMsI, OTHOCSIIIHECS K 00JIacTh
npodeccuoHaIbHON
JESITEIIbHOCTH

VY-1 - Ucnonib30BaTh NOHATUMHBIN
anmapaT ¥ TePMUHOJIOTHIO
OCHOBHBIX 3aKOHOMEPHOCTEMH
Pa3BUTHUS TIPUPOJIBI, YETIOBEKA U
oOmiecTBa npu GopMyJIUPOBAHUN
U peIICHHH 3a/1a4
npodeccuoHaIbHON
JESITEIIbHOCTH

VY-2 - Onpenensitb KOHKPETHBIE
MyTH pPelIeHus 3a71a4
npodeccuoHaIbHON
JESITEIbHOCTH Ha OCHOBE
byH1aMeHTaJIbHBIX
€CTECTBCHHOHAYYHBIX 3HAHUM

Jlomaminsis pa6ora Ne 1
Homarmnsist pabota No 2
KontponpHas pabora
JlabGopaTopHble 3aHATUS
Jlexun
[IpakTryeckue/ceMuHapCKue
3aHATHUA

Pedepar Ne 1

Pedepar No 2

DK3amMeH

3. HPOLHEAYPBI KOHTPOJISA U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B

PAMKAX
JUCHUILINHE

MOAYJA B

(TEXHOJIOTHYECKAS KAPTA BPC)

TEKYIHEM ©W MNOPOMEXYTOUHON ATTECTALIMU 110
BAJBHO-PEMTUHI OBOM

CUCTEME

3.1. IIpouenypsl TeKylie U NPOMEKYTOYHON ATTECTANMH 0 JUCHHUILIUHE

1. Jlexkuun: k03GGpuuuHeHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/IbTAaTOB JECKIMOHHBIX 3AaHATHI

—0.6
Texkymas arrectauus HA JEKIHAX Cpokn — Makcnmaib
ceMecTp, Has OLleHKa
yueOHast B 0aJjax
Heaeas
peghepam 3.8 50




pedepam | 3,15 | 50

BecoBoii K03()(puHeHT 3HAYMMOCTH Pe3yJbTATOB TeKYIel aTTecTannu no Jekuusam — (.4

IIpome:xxyTouHasi aTTecTANMS MO JEKIUAM — JK3aMeH
BecoBoii kK03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTALMH 10 JEeKIUAM
- 0.6

2. IIpakTH4yeckne/ceMUHAPCKHE 3aHATHS: KOO(PPUIHEHT 3HAYMMOCTH COBOKYITHBIX
pe3yJabTATOB MPAKTHYECKUX/CEMUHAPCKUX 3ausaTHii — (.15

Texkymas arrecTauus HA NPAKTHYECKUX/CEMUHAPCKUX Cpokn — | Makcumaib

3aHATHAX ceMecTp, | Has OLlEHKa
y4yeOHas B 0as1ax
HeeJIs

domawiHsisl paboma 3,4 50

domauinss paboma 3,10 50

BecoBoii K03 PUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYIeH aTTecTaluH 110
NPAKTHYECKUM/CEMUHAPCKUM 3aHATHUAM— |

IIpome:xxyTouHasi aTTecTAlUS N0 MPAKTUYECKUM/CEMUHAPCKUM 3aHATHAM—HET
BecoBoii kK03(p)(puHEeHT 3HAYNMOCTH Pe3yJbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10
NMPaKTHYECKUM/CEMUHAPCKUM 3aHATHAM— He 1PeIyCMOTPeH0

3. JIaGopaTopHbIe 3aHATHSA: KOIQ(PHIHMEHT 3HAYUMOCTH COBOKYIIHBIX Pe3yJIbTaTOB
J1a0opaTOpPHBIX 3aHATHH —(.25

Texymas arrecranys Ha J1a0OpPaTOPHBIX 3AHATHAX Cpoku — | Makcumainb
ceMecTp, | Hasl OlleHKa
yueOHast B 0aJj1ax

Henens

KOHMPOJbHAs paboma 3,16 100

BecoBoii k03¢ GuIIHEHT 3HAYUMOCTH Pe3yJbTATOB TEKYIIeH aTTecTAIUN 10 Ja00paTOPHbIM
3aHATHAM -

IIpomexyToyHas aTTECTANMA 110 JIA0OPATOPHBLIM 3aHATHAM —HET
BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOMN ATTECTALHHU 110
JIA00PATOPHBIM 3aAHATHAM — He IIPeIyCMOTPEHO

4. OnjaaiiH-3aHATHA: KO3(P(PUIHEHT 3HAYMMOCTH COBOKYITHBIX Pe3y/1bTATOB OHJIAH-3aHATHIH
—He Npe1yCMOTPEHO

Texymas aTrecTanus Ha OHJIANH-3AHATHAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLleHKa
yueOHas B Oas1ax

HeJeJIst

BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB TEKYIIeH ATTECTALIMH 10 OHJIANH-
3aHATUAM -He 11PelycMOTPEeHO

IIpomeskyTOYHAS aTTECTALMSA 110 OHIAWH-3aHATUAM —HEeT
BecoBoii K03 (puHEeHT 3HAYMMOCTH Pe3YJIbTATOB IPOMEKYTOYHOM ATTECTAIUM 110 OHJIAWH-
3aHSITHSAM — He Pe1yCMOTPeHo

3.2. [lpoueaypsl TeKyuieid ¥ NPOMEeKYTOUHOM aTTECTALMU KYPCOBOH padoThl/MpoeKTa

Tekymasi arrecTauusi BbINOJHEHUS KYPCOBOii Cpoxku — cemectp, | MakcumajabHast
padoThI/IpoeKTa yuyeOHasi HeJleJisl | OIleHKA B 0ajliax

BecoBoii k03¢ puumeHT Tekyled aTTecTaluy BBINOJHEHUS] KYPCOBOH padoThl/mpoeKTa— He
Npea1ycCMOTPEHO

BecoBoii K03 GUIHMEHT NPOMEKYTOYHON ATTECTANMHU BbINOJIHEHHA KYPCOBOM
PadoThI/MPOEKTA— 3AIMUTHI — HEe NPEeIYCMOTPEHO




4. KPUTEPUU U YPOBHU OLEHUBAHUSA PE3YJIbTATOB OBYYEHUA 11O
JAUNCHUIVIMHE MOAYJIA

4.1. B pamkax bPC npuMeHsitoTcs yTBepKIeHHbIC Ha Kaeape/MHCTUTYTe KPUTEpUH (TIPU3HAKH )
OIICHUBAHUS JOCTHIKCHHI CTYJICHTOB IO JUCITUIUINHE MOJYJs (Ta0i. 4) B paMKax KOHTPOJIBHO-
OIICHOYHBIX MEpOMPUATUN Ha COOTBETCTBHE YKa3aHHBIM B Ta0m.l pesynpTaTam oOydeHUs
(MHAMKATOpaM).

Tabmuma 4
Kpurtepun oueHuBanus y4eOHbIX JOCTHKEHUI 00ydalonIuXcst
Pe3yabTaThl Kpurtepun oueHuBaHUsI y4eOHBIX JTOCTUKEHUI, 00y4aOIIMXCHA HA
o0yueHust COOTBETCTBHE Pe3yJIbTaTaM 00y4eHHsI/MHIUKATOPaM
3HaHus CTyeHT 1eMOHCTpUPYET 3HAHUS ¥ IOHUMaHUE B 00J1aCTH U3YUYEHUS Ha

YpOBHE yKa3aHHBIX WHIUKATOPOB U HEOOXOIUMBIC IS MPOJOIKEHUS
0o0y4YeHUs W/WIM BBITIOJIHEHHUS] TPYIOBBIX (YHKIMA W JICHCTBUH,
CBSI3aHHBIX C IPO(ECCUOHATLHON e TEIbHOCTHIO.

Ymenus CTyneHT MOXKET MPUMEHSTh CBOM 3HAHUS U MMOHMMaHUE B KOHTEKCTaX,
MPEJICTABICHHBIX B OIICHOYHBIX 33JJaHUSX, JEMOHCTPUPYET OCBOCHHUE
YMEHUH Ha ypOBHE yKa3aHHBIX WHAWKATOPOB W HEOOXOIUMBIX LIS
NPOJOJDKEHUsI OOYYEeHHUS! W/WIM BBIOJHEHHUS TPYIOBBIX (YHKUUH U
JIEHCTBUIM, CBSI3aHHBIX ¢ MPOPECCUOHATBHON ESATEeIbHOCTBIO.

OmnbIT /BNaicHNE CTyIeHT JEMOHCTPUPYET OMBIT B OOJACTH H3Y4YEHUS HA YpPOBHE
yKa3aHHBIX WHIUKATOPOB.

Hpyrue pedynbratel | CTYACHT JEMOHCTPHPYET OTBETCTBEHHOCTH B OCBOCHHH PE3YJIHTATOB
00y4YeHHSs Ha YPOBHE 3aIITAHUPOBAHHBIX HHIHUKATOPOB.

CtymeHT CnocoOCH BBIHOCHTH CYXKICHHS, JIenaTh OICHKH |
(hopMyIHpPOBATH BHIBOBI B 00JIACTH U3yUCHHUSI.

CTyseHT MOXKET cOO0MIaTh MPETOAaBATEIIO U KOJUIETaM CBOETO YPOBHS
COOCTBEHHOE TOHUMAHKE U YMEHHS B 00JIACTH U3Y4CHHUSI.

4.2 J1nst olleHUBaHHUS YPOBHS BBIOJIHEHUS KPUTEPUEB (YPOBHS JOCTHKEHUM oOyuaromuxcs npu
IPOBEICHUH KOHTPOJBHO-OLIEHOYHBIX MEPONPUATHH MO AMCLUMUIUIMHE MOJYJIS) MCIOJb3yeTCs
yYHHBEpcalibHasl mKasna (Tadi. 5).

Tabmuma 5

Ixaja oueHUBAHUA JOCTHKEHUS Pe3yJIbTAaTOB 00y4eHHsl (MHANKATOPOB) 110 YPOBHAM

XapakTepucTHKA YPOBHeH J0CTHKEHHS Pe3y1bTATOB 00y4eHusi (MHAMKATOPOB)
Ne Conepxxanue ypoBHsI Illkana oueHUBaHUsA
n/n BbINIOJIHEHUS] KPUTEPHS Tpaguuuonnas KavecTBennasn
OLICHMBAHMS Pe3y/JIbTATOB XapaKTepUCTUKA YPOBHA XapaKkTepucTu
o0y4eHusn Ka YPOBHS
(BBINOJTHEHHOE OLIEHOYHOE
3a/laHue)
l. PesynbTatel o0yueHus OTnan4Ho 3auTeHo Bricokwuii (B)
(MHIMKATOPbI) TOCTUTHYTHI B (80-100 6annoB)
MIOJTHOM 00beMe, 3aMEeYaHUl HeT




2. PesynbTarel o0yueHus Xoportio Cpennuti (C)
(MHAMKATOPHI) B IIETIOM (60-79 6amoB)
JOCTUTHYTBI, UMEIOTCSI 3aMEYaHMSI,
KOTOpBIC HE TPEOYIOT
00513aTeTLHOTO YCTPaHEHUS

3. Pe3ynbrarel o0ydeHmst Y 10BIETBOPUTETHLHO [Toporogsrii (IT)
(MHIMKATOPbI) JOCTUTHYTHI HE B (40-59 6annos)
MOJIHOM Mepe, €CTh 3aMEUaHUs

4. OcBoeHme pe3yIbTaTOB 00yUYeHUS HeynosnerBopurens He Henocrarounslit
HE COOTBETCTBYET MHAMKATOPAM, HO 3a4TEHO (H)

MMEIOTCS CYIIEeCTBEHHBIC OmMOKU U | (MeHee 40 6amioB)
3aMevaHus, Tpedyercs 1opaboTka

5. PesynbraT 00y4eHus HE JOCTUTHYT, HenocraTtouno cBUAETENBCTB Her pesynbraTa
3a/IaHHE HE BBIIIOJIHEHO JUISL OLICHUBAHUS

5. COIEPXKAHHME KOHTPOJIbHO-OIIEHOYHBIX MEPOIIPUATUN TIO
JAUCHUIVIMHE MOAYJIA

5.1. Onucanue ayAUTOPHBIX KOHTPOJIBHO-OLCHOYHBIX MEpPONPHUATHH IO AWUCHMILIMHE
MOAYJIAA

5.1.1. Jlekuun

CaMocToATeIbHOE HW3YYEeHHE TEOPETHUECKOro MaTepuana IO TeMam/pasfenaM JEeKIui B
COOTBETCTBUHU C cojiepkaHreM auciurummabl (1. 1.2. PTIJT)

5.1.2. IIpakTHYecKHe/ceMUHAPCKHE 3AHATHSA
[IpuMepHBI ITIepeyeHb TEM
1. IlepBblii 3aKOH TEPMOJUHAMUKH
2. 3akoH ['ecca
3. YpaBHEHUE U30TE€PMbl XUMHUECKOU PEaKLINU
4. YpaBHeHue U300apbl XUMUUECKOU PEaKIIMU
5. Pacuer koHCTaHTBI paBHOBecHs 0 MeToay TemkuHa-IlIBapimana
IIpumepHsbIe 3a1aHus
LMS-nnatdopma
1. https://elearn.urfu.ru/course/view.php?1d=4959

5.1.3. JlabopaTopHble 3aHATHUS
[IprMepHBIii IEpeYeHb TEM
1. U3y4eHue ynpyrocTu Auccouuanuy KapOoHaTa KabIus
2. OnpeneneHne NapraIbHO-MOJSIPHBIH 00HEMOB KOMITOHEHTOB B PacTBOpax
3. V3yuenne GpopMaibHO-KHHETHYECKIX 3aKOHOMEPHOCTEH IPEeHUs yTriiepoaa
4. OnpeneneHre NOBEPXHOCTHOTO HATSHKEHUS! paCTBOPOB
LMS-mnardopma
1. https://elearn.urfu.ru/course/view.php?id=4959

5.2. Onucanue BHeAyIHTOPHBIX KOHTPOJbHO-OIEHOYHBIX MEPONPHUATHI W CPeACTB
TeKYIIero KOHTPOJIsI 0 TUCHHILIAHE MOXYJIst



PaznoypoBHeBoe (MU PepeHIIMPOBAHHOE) O0YUICHHE.
ba3oBbliii

5.2.1. KonTpoabHas pabora
[IpuMepHBIil epeyeHb TeM
1. Xumuueckasi TEpMOJIMHAMHUKA U KUHETUKA XUMUYECKUX PEaKITHil
[IpumepHsbIe 3a1aHus
MounekynsapHas 1 KOHBeKTUBHAs tudy3us. 3akonsr Duka.
3aBUCHUMOCTb SHTPOIIUU OT JABJICHUS U TEMIEPATYPbI CUCTEMBbI
3aBHUCHUMOCTh KOHCTAHThI PABHOBECHS OT TeMIepaTypsl (ypaBHEHUE U300apbl XUMUYECKOM
peaKInn)
Mertoab! onpeieneHus napuaibHO-MOISPHBIX CBOMCTB KOMIIOHEHTOB B PACTBOPAX.
Perynsipabie pacTBOpbl. AKTUBHOCTD U KOO(PPUIIMEHT aKTHBHOCTH KOMIIOHEHTOB
PeryJsipHOTO
pacTBopa.
Pacnipenenenne BemectBa mexay AByms ¢azamu. KoncranTa u ko3 duiiueHt
pacnpenenenus. VX 3aBUCUMOCTb OT TapaMETPOB COCTOSIHUS M KOHLEHTPALIMU pacTBOpa
MeTtonbl onpeieneHus NopsAIKa XUMUYECKOW PEaKLIUH.

LMS-matdopma
1. https://elearn.urfu.ru/course/view.php?id=4959

5.2.2. lomamuHsas padora Ne 1

[TpumepHBIil IEpeUEeHDb TEM

1. Pacuer TernoBbiX 3¢(HEeKTOB XUMHUUYECKUX peaKlnuid

[IpumepHble 3ananus

st 3ajaHHOT0 BapuaHTa ycJIoBUA 3a1a4d (CM. TabJIUIly) pacCUUTaTh:

- UI3MEHEHHUE TEIJIOEMKOCTH B PE3yJIbTaTe MPOTEKAHUSI XUMUYECKON peakliuu Py KOMHATHOMN
TEeMIIepaType;

- I3MEHEHHE TeTIIOEMKOCTH IIPU 33/1aHHOI TeMIleparype;

- TETI0BOM 3(PPEeKT peakuu MpH MOCTOSHHOM JIaBJICHUH U KOMHATHON TEMIEpaType;

- TETI0BOM 3(PPeKT peakuu Mpu MOCTOSHHOM 00beMe U KOMHATHON TeMIlepaType;

- TETI0BOM 3(PPEeKT peakinu Mpu MOCTOSHHOM JIaBJICHUH U 33JJaHHON TeMIepaType.

LMS-nmnardopma
1. https://elearn.urfu.ru/course/view.php?id=4959

5.2.3. lomamnss padora Ne 2
[IpuMepHBIii IEpeyeHs TEM
1. PacueT nu3meHeHust SHTpoNUMU 1 SHepruu [ m60ca B XUMHUECKUX PEAKIIUAX
IIpumepHsble 3axanus
st 3amaHHOTO BapuaHTa yCJIOBUS 3a1aud (CM. TabJUIly) pacCUUTaTh:



- U3MEHEHHUE SHTPOIIUH B PE3YJIbTATE MPOTEKAHUS XUMUYECKOW PEaKLMU IIPU KOMHATHOU
TEeMIIepaType;

- UI3MEHEHHWE SHTPOINHU MPU 3aJaHHOW TEMIIEPaTypE;

- I3MeHeHue YHepruu [ mb0ca mpyu KOMHATHOW TeMIIepaType;

- UI3MEHEeHWe dHepruu ['eapMroybia Npyu KOMHATHOM TeMIEpaType;

- U3MeHeHue >Heprun ['udb0ca 1 KOHCTAaHTY paBHOBECHSI peaKLUU IPH 3a1laHHOM
TEMIIepaType;

- HeCcTaHJAapTHOe u3MeHeHue sHeprun [ mb0ca B 3aJaHHBIX yCIOBUSAX ((hakTHUECKHE
napiuaibHble JaBJICHUS ra30B MPUHATH PaBHbIMU | aTM.)

LMS-mnatdopma
1. https://elearn.urfu.ru/course/view.php?id=4959

5.2.4. Pedepar Ne 1

IIpuMepHBIii IEpeyeHs TeEM

1. Xumuueckasi TepMOJIMHAMUKA

[IpumepHsIe 3anaHus

TepMoanHaMuyeckasi CUCTEMa, TapaMETPhl €€ COCTOSIHUSI. DKCTEHCUBHbIE 1 MHTEHCUBHBIE
CBOMCTBA

CHUCTEMBbI, H'3MEHEHHUE CBOMCTB CHCTEMBI. TpakToBKa MOHATHH "padoTa" u "Termora" Kak
XapaKTEPUCTHK ITpoliecca.

[1epBbIil 3aKOH TepMOAUHAMUKU. POPMYIHPOBKA U YPAaBHEHHUS IEPBOIO 3aKOHA
TEPMOJUHAMMKY JJIs1 KPYTOBBIX U

HEKPYT'OBBIX IIPOLIECCOB.

1. TermnoBeie a3 dexTsr Qp 1 Qv, UX CBA3b C U3MEHEHUEM BHYTPEHHEH SYHEPTUU M SHTAIBITHH
CUCTEMBI.

3akoH ['ecca u ciencTBUS U3 HETO

CranpapTHble cocTosHUSA BelecTBa. Mi3MeHnenue sepruu ['nud6ca nmpu nepexoze BEIIECTB U3

CTaHIapTHOI'O COCTOSIHUS B IIPOM3BOJIBHO 3aJJaHHOE. AKTUBHOCTD BELLIECTBA. Y PABHEHUE
U30TEPMBI pEaKLUU U

OIIpE/ICIICHUE HANIPABJICHMSI PEaKLIMU B 3aJJaHHBIX YCIOBHAX

. TpeTut 3akoH TepMOAMHAMUKUA. POPMYITMPOBKA TPETHETO 3aKOHA. TEII0EMKOCTh U
SHTPONUS NpHU

a0COIIIOTHOM HyJIe TeMIIepaTypbl. Berancienue abCoMIOTHOTO 3HAYSHHST SHTPOIIHUH 110
TEIUIOEMKOCTSIM BEILECTB U

TEIUIOTaM MX (a30BbIX MPEBPALLICHUH.

PactBopsl. Onpenenenue. CriocoObl BeIpaXkeHUs cocTaBa pacTBopa. IlapruanbHo-MossipHbIe
CBOMCTBA

KOMIIOHEHTOB pacTBopa. OCHOBHOE ypaBHEHUE /ISl TApLUAIbHO-MOJISPHBIX CBOMCTB
(I'n66ca-/lrorema) u ceACTBUS U3 HETO.

LMS-mardopma
1. https://elearn.urfu.ru/course/view.php?1d=4959

5.2.5. Pedepar Ne 2



IIpuMepHBIii IIEpeYeHb TEM

1. KuHeTHnKa roOMOT€HHBIX U T€TEPOreHHbIX PeaKuil

[IpumepHsIe 3ananus

I'omorenHsIit katanus. [ IpudrHbBl yCKOpEHHs peakiuil B IPUCYTCTBUM KaTaau3aTopa.
3aBUCUMOCTh

CKOPOCTH peakly OT KOHLEHTPAluu KaTanu3aTopa. BimsHue katanusaropa Ha MEXaHU3M
nporuecca.

AncopO1yst ra30B U MapoB HA TBEPABIX MOBEPXHOCTSAX, €€ 3aBUCUMOCTb OT TEMIIEPATYPHI.
Temunora

agcop6umu. M3orepma ancopbunu JleHrmropa.

[Tpumenenue agcopOouMOHHOTO ypaBHeHUs [ 1OOca k OMHAPHBIM pacTBOpaM. 3aBUCUMOCTb
azicopoIuu

KOMIIOHEHTOB PACTBOPA OT KOHIICHTPALIMH.

2. 3aBUCUMOCTbD JABJICHUS HACBILICHHOIO I1apa )KUIAKOCTU OT KPUBU3HBI IIOBEPXHOCTH. BbIBOA
YPaBHEHUs

KenbBuHa.

MeTtoap! onpeiesieHnsl IOBEPXHOCTHOTO HATSKEHUS KUIKOCTEN: KaWUISIPHOTO MOJHATHS,

MaKCHMaJbHOTO JaBJICHUS B ITy3bIPbKE, JIEKaIIEH Karllu.

LMS-mnatdopma
1. https://elearn.urfu.ru/course/view.php?id=4959

5.3. Onucanne KOHTPOJIbHO-OLCHOYHBIX MEPONPHUATHII MPOMEKYTOYHOT0 KOHTPOJIS 110
AUCHUTIJIMHE MOTYJISI

5.3.1. Dk3ameH

Crucok mpUMepHBIX BOIIPOCOB

1. 1. TepmoauHamuueckas cucremMa, apaMeTpbl €€ COCTOSIHUS. DKCTEHCUBHbIE U
MHTEHCUBHBIE CBOMCTBA CUCTEMbI, U3BMEHEHHE CBOMCTB CUCTEMbI. TpaKkTOBKa NOHATHH "paboTa”
u "Temyiora" Kak XxapakTepucTHK npouecca. [lepBblii 3akoH TepmoauHaMuku. @opMyIMpOBKa U
yYpaBHEHHS [IEPBOTO 3aKOHA TEPMOJUHAMUKH JJIS1 KPYTOBBIX U HEKPYTOBBIX ITPOLIECCOB 2.
Ternossie 3¢ dextsr Qp u QVv, UX CBSI3b C U3BMEHEHHEM BHYTPEHHEH SHEPTHH U SHTAIBITUU
cuctembl. 3akoH ['ecca u cineacTBust U3 Hero. 3. TemIoeMKOCTh U 3aBUCUMOCTD €€ OT
temriepaTypbl. CBsi3b MEXKIy p ¢ U V € . 4. 3aBUCUMOCTb TEIUIOBOTO 3 (HeKTa peakiuu oT
Temneparypsl B 1uddepeHanbHoil 1 naTerpanbHoi popmax. 5. TepmoauHamuueckas
BEPOSITHOCTh U SHTponHs. CBsI3b U3MEHEHUS SHTPOIMHU C TEIUIOTOM npouecca. OnpeneneHue
HarpaBJIEHUs NPOLIECCOB U YCIOBUI paBHOBECHS 110 U3MEHEHHUIO SHTPOIMH B a1Ma0aTHYECKUX
yCIoBUAX 6. 3aBUCUMOCTb SHTPOIIUH OT JIABJIECHUS U TEMIEPATypbl CUCTEMBI 7. . DHEpIHsl
I'enpmronsna (F) u sneprus I'n60ca (G). OnpeneneHue HanpaBiIeHUs POLIECCOB U YCIOBHIM
paBHOBecHs 10 U3MeHeHuto 3ueprun [ m66ca u sueprun 'enpmronsua. Cesse [IF u [1G ¢
paboToii obpaTumMoro nporecca. 3aBUCUMOCTb dHeprun [ n66ca oT TeMmepaTypsl U TaBICHUS.
®yrutuBHOCTh. 8. CTaHAapTHBIE COCTOSIHUSA BellecTBa. Mi3menenue snepruu ['md6ca npu
HEePEeXo/Ie BEIIECTB U3 CTAaHIAPTHOTO COCTOSIHUS B IPOU3BOJILHO 3a/1aHHOE. AKTUBHOCTh
BEILIECTBA. Y PAaBHEHUE U30TEPMBbI PEAKLIUU U ONPE/IEICHNE HAIIPABICHHSI PEAKIIMU B 3aJaHHBIX
ycioBHAX. 9. . PacueT KOHCTaHThI PaBHOBECHS XMMUYECKOH peaKkIMK MIPHU Pa3InIHbIX
Temrneparypax 1o merony Temkuna-llIBapumana. [TpuHiun cMerienus paBHoBecus Npu
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BHEIIHEM Bo3JielicTBUM Ha cuctemy 10. Tperuit 3akoH TepMoaHHaMUKHU. PopMyIMpOBKa
TPETHETO 3aKOHA. TEemI0EMKOCTh U SHTPONHMSI PU aOCOIIOTHOM HYJIE TEMIIEPATYPBHI.
Boruncnenue abcoIt0THOTO 3HAYEHUS SHTPOIUH 110 TEIIOEMKOCTSIM BEILIECTB U TEMJIOTaM UX
¢azoBbix npespamienuii 11. PactBopel. Onpenenenue. CriocoObl BEIPAXKEHUS COCTaBa pacTBOPA.
[TaprmanbHO-MOISPHBIE CBOWCTBA KOMIIOHEHTOB pacTBopa. OCHOBHOE ypaBHEHUE IS
napIuasbHO-MOJSIPHBIX CBOMCTB (I'mO0ca/lrorema) u cnencTBus us Hero. 12. MeTo bt
OIpeeIeHNs TapLUaIbHO-MOJISIPHBIX CBOMCTB KOMIIOHEHTOB B pacTBopax. 13. TermioTs!
pacTBOopeHUs: TuddepeHIaabHas 1 UHTErpaibHas. 3HaKU TEIUIOT CMEIIEHUSI U COOTHOIIEHHUE
SHEPruil OJHOUMEHHBIX U Pa3HOMMEHHBIX CBs3el. CBsA3b TEMJIOT PACTBOPEHUS C TEIIOTAMU
arperaTHbIX IpeBpalieHui u conpBatanuu 14. MneansHele pacTBopbl. 3akoH Pays.
[TaprmanbHO-MOJIBHBIE CBOMCTBA KOMIIOHEHTOB B MJCAIBHBIX pacTBOpax. M3MeHeHue
HapLUHUaIbHO-MOJIBHOM SHTPOIUMU U XUMUYECKOT0 [TOTEHIIMaJa IPU NEPEX0/ie KOMIIOHEHTA B
UJCAIbHBIA PACTBOP. AKTUBHOCTh KOMIIOHEHTA B MJ€AIBHOM pacTBope. 15. beckoHeuHo
pazbaBieHHbIe pacTBOPbI. 3aKOHbI Payiis u 'eHpu. AKTUBHOCTH pacTBOPUTEIISI U PACTBOPEHHOTO
BellecTBa B OMHapHOM pacTBope. 16. . PerynspHbie pacTBOpbl. AKTUBHOCTH U KO3(PPHUIIHEHT
AKTUBHOCTH KOMIIOHEHTOB PETYJIIPHOrO pacTBopa 17. . PeanbHble pacTBOpbl. XUMUYECKUI
NOTEHIIMAJ, AaKTUBHOCTh M KOA(Q(PHUIIMEHT aKTUBHOCTH KOMITIOHEHTa pacTBopa. CriocoObl BEIOOPa
CTaHJApTHOT'O COCTOSIHUSI KOMITOHEHTa pacTBopa. 18. Pacuer k03¢ puIimeHToB akTUBHOCTH
KOMIIOHEHTOB pacTBOpa ¢ UCMOJIb30BaHUEM [TapaMETPOB B3auMoaelcTBusa Barnepa. [lapamerpsl
B3aMMO/ICHCTBHUS TIPU PA3IMYHBIX CIIOCO0axX BBIpaKeHHUs cocTaBa. 19. da3zoBble MpeBpanieHus
VHAMBUIyaJIbHBIX BELIECTB. 3aBUCUMOCTb TEMIEPATYPbl (a30BOro Mepexoa OT JaBICHHUS.
3aBUCUMOCTb JIaBJIEHUS] HACBIIIIEHHOTO Tlapa Ha/l KOHJEHCUPOBAaHHBIM BEIIECTBOM OT
temneparypbl. @azoBble uarpaMmMbl OJHOKOMIOHEHTHBIX cucteM. 20. Kpucramimzanus
pacTBopuTeNs U3 0eCKOHEUHO pazbaBieHHoOro pactBopa. Kpunockonus. OnpeaeneHue MOIspHON
MaccChl PACTBOPEHHOI'O BELIECTBA U CTENEHU ero aucconuanuu 21. JluarpaMmmsl COCTOSTHUS
JIBYXKOMIIOHEHTHBIX cucteM. Cucremsl ¢ 3BTeKTUKON. [Topsaok kpuctamnuzanuu. [Ipasuiio
pbiyara. [loctpoenue nuarpaMM coCTOSIHUS, TEPMUYECKHI aHanu3. 22. 3aBUCUMOCTh
KOHIIEHTPALlMU pearupyroliyux BELIECTB OT BPEMEHU JIs peaklMil pa3iauuHoro nopsjaka. [lepuon
nosynpespaitenus. 23. [loBepXHOCTHbIE SIBJIEHUS. DHEPreTUUECKUE Pa3IndMs MOJIEKYJ B
MOBEPXHOCTHOM cJioe U B 00beme. [loBepxHOCcTHOE M Mexda3Hoe HaTsbkeHue. PaboTa aare3nu u
koresuu (az. 24. . [Ipumenenne ancopOMOHHOTO ypaBHeHUs [ 1OOca k OMHAPHBIM pacTBOpaM.
3aBUCHUMOCTbH a/ICOPOIIMN KOMITOHEHTOB PacTBOpa OT KOHIeHTpaluu. 25. ['ereporeHHbIH
Karanus3. MynbrurieTHas reopus bamananaa. 3aBUCUMOCTb CKOPOCTH PEAKLUHU OT
HapUUalbHOTO AAaBJICHHS PEareHTOB B ra3oBoi (asze. D deKkTuBHas IHEPTUs aKTUBALUN
peakuuu. 26. [IpoBoauuku nepsoro u BToporo poaa. 3akoH ®apanes. I[lpuHuunuansase u
Ka)XyLI1ecs: OTKIOHEHHs oT 3akoHa Mapanes. Beixon 1o Toky

LMS-nnatdopma — He nperycCMOTpeHa

5.4 CopepxaHue KOHTPOJIbHO-OLCHOYHBIX MEPONIPUATHI 110 HANIPABJICHUAM
BOCIIUTATEIbHOM 1eATeTbHOCTH

Hampasnenne Bun Texnonorus KoMreTeH Pesynbrar KonTtpoJbHo-
BOCIIUTATENIFHON | BOCIMTATENbHONW | BOCHHTATELHOU s BI OLIeHOYHbIEe
JeSITeNbHOCTU JesITebHOCTU JeSITeIbHOCTH o0yueHus MepOnpusiTHS
[Ipodeccuonansu | yueOHO- TexHonorus OIIK-1 -1 JlabopaTopHbie
0€ BOCIIUTaHHE UCCIIeIOBAaTENbCK | (POPMUPOBAHUS 3aHATUS
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as, Hay4HO- YBEPEHHOCTH U [IpakTuyeckue/cem

HCCIIEIOBATENIbCK | TOTOBHOCTHU K WHAPCKUE 3aHATHUS
ast CaMOCTOATEIIbHOMN

YCIEIIHON

npodeccuoHanbH

OU IesATEeNbHOCTH
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