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1. I_Ie.]m, 3a/laYi U IVIAHUPYEMbIC PE3YJIbTAaThI oﬁyqunﬂ o TMCOMIIJIMHE

K ocHOBHBIM mesiM OCBOCHMSI TUCHIUILIMHEI «Paboune BelecTBa HU3KOTEMIIEPATYPHBIX
CHCTEM» CIIEyeT OTHECTH:
L4 I/IS}"IeHI/Ie pa311en013 TCXHUKN HU3KUX TeMnepaTyp, KaCaroHInuxcs paHI/IOHaJ'II)HOFO
BI)I60pa 158 HpI/IMeHeHI/ISI pa60qnx BCIIICCTB B XOJOAWJIBHBIX MAIlIMHAX MU CHCTEMaAX
HU3KOMOTCHIIMAIIBHONU SHEPTETUKH.
K OCHOBHBIM 3agavyam OCBOCHHUSA JUCITUTUINHBI «Paboune BelllecTBa
HU3KOTEMIIEPATYPHBIX CHCTEM) CIIEAYeT OTHECTH:
® M3yYCHHE TEPMOIUHAMUYECKHX M TEIUIO(QU3UYECKUX CBOWCTB OCHOBHBIX PabOYMX
BEIIECTB;
®  OCBOCHHE METOAMKHU BBIOOpA PA3TUYHBIX paOOYHX BEIIECTB;
® U3y4YeHHE [OCTOMHCTB M HEIOCTAaTKOB CYIIECTBYIOHNIMX pabo4yMx BEIUIECTB H
XJIaJJOHOCHUTETIEH.

O6y‘ICHI/Ie IO JUCHUIIINHE «Paboune BCIICCTBA HU3KOTCMIICPATYPHLIX CUCTCM» HAIIPaBJICHO
Ha (pOpMI/IpOBaHI/Ie y 06yqalonmxc;1 CJICAYIOIUX KOMIIETCHITUI:

Kon n NHaukaTopsl JOCTHKEHUS KOMIIETEHIIUH

HaNMeHOBaHMe

KOMIIEeTeHI Mt
[IK-2 - rOTOBHOCTE UIIK-2.1 3HaeT 0OpUKIAIHBIE KOMIIBIOTEPHBIE MPOTPAMMBI IS
HCIIOJIB30BATE pa3paboTKu TEXHUYECKOW JOKYMEHTAIlU! U CO3JJaHMsl PE3eHTalUi
PUKIAIHOE 1 NIIK-2.2 Ymeer mnpuMeHSATh NPOTrPaMMHBIE CpEACTBa OOIIET0 W
CIICHHATN3UpoBaHHoe | CHCLMAIBHOIO  HA3HAYCHHMS ULl MHTCIUICKTYallbHOMU 00paboTku
IPOrpaMMHOE MOJyYEHHBIX JaHHBIX M LU(GPOBOrO0 MOACTUPOBAHUSA IMyTeH UX
obecrnieueHue [IPUMEHCHN
[IK-3 - rOTOBHOCTE WIIK-3.1 3HaeT TeopuI0 CO3JaHMS CHUCTEM >KH3HEOOecHeueHMs,

OCYLIECTBISATE cGop 1 | TEPMOPETYIMPOBAHHS U arPEraToB MHEBMOTHAPABINYCCKHX CHCTEM
ananus uadopmarun | AIK-3.2° 3Haer meromonoruio cosjanus MOJENCH, ONHMCHIBAIONIMX

¥ [IPOBOHTD (YHKLIMOHUPOBAHUE CHCTEM KH3HEOOECIIeUeHUs, TEPMOPETYIUPOBAHUS
IPOCKTHPOBAHNE U U arperaTtoB ITHEBMOTUAPABINYECKHX CUCTEM

pacder cucTeM NIIK-3.3 VYmeer oOCyIIECTBIATh CBOEBPEMEHHBIM cOOp M aHanu3
KM3HEOGeCIe YIS UH(POpPMALUKU (JaHHBIX) O MEPETOBBIX TEXHOJIOIMYECKUX PEIICHHUSX IS

BBISIBJICHUS HAWJIy4IIUX IMapaMETPOB C MOCIEAYIOIIUM MPUMEHEHHUEM
UX B pa3paboTKe TEeMATUYECKOUN MPOTYKITUU

NIIK-3.4 VYmeer mnpuMEHSATb METOJUKH MPOBEJICHUA OOMIMX U
CIIELUATBFHBIX PacyeToOB [0 TeMaTUKE JUIsl MOJYyYEHUS HEOOXOIUMBIX
TEXHUYECKHUX JAHHBIX

2. MecTO AUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JlucuuminHa OTHOCHTCS K 4acTH, (QOpMHpYeMOW Yy4YacTHUKaMH 00pa3oBaTeNbHBIX
oTHomIeHui 6510ka b1 «lucuummuae! (MOIYITN)».



HucrunmHa «Pabouune BemecTBa HU3KOTEMITEPaTyPHBIX CHCTEM» B3aUMOCBsI3aHA JTIOTUYECKH
U COJIEpXKATEIHbHO-METOANYECKH cOo cheayromumu aucuurumaamu OOIT:

- «Hu3konoTeHmanbpHbIe SHEPTOYCTAHOBKI.

- «[TepcrieKTHBHBIE XOJIOIUIHHBIC CHCTEMBI.»

- «[IpoexTrpoBaHUE U pacyeT FTEMEHTOB HU3KOTEMIIEPATYPHON TEXHUKUY.

3. CrtpykTypa u coaepkaHue ITUCHUILIHHBI
OO61mas TpyA0€MKOCTh JUCHHUIUIMHBI COCTaBiseT 4 3aueTHbIX(€) enuHuly(sl) (144 yaca (oB)).
3.1 Buabl y4eOHoi1 padoThbl U TPYA0EMKOCTH

3.1.1. Ounas dpopma oOyueHuUs

Ne . KoanuectBo CeMecTpbl
Buj yueOHoii padoThl
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 48 48
B ToMm uncie:
1.1 | Jlekiumu 16 16
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATHUS 32 32
2 | CamocTosiTesbHasi paboTa 96 96
B ToM gucie:
2.1 | IlpopabGoTka JEKIIMOHHOI'O MaTeprasa 32 32
2.2 | [lonrotoBka Kk ceMHHapam 32 32
2.3 | [loaroroBka KypcoBoi pabOTHI 32 32
3 [ IIpomexyTo4yHas aTTecCTANMUSA
3adet/nud.3auer/7K3aMeH IK3aMeH IK3aMeH
Hroro 144 144

3.2 Temaruyeckuii JIaH U3yYeHUS TUCIUATIIHHBI

3.2.1. Ounas ¢popma oOyueHus

TpyaoeMKoCThb, 4ac
AyauTopHasi paGora 5
> O L E
Ne Pazaenl/TeMbl - = E . I E s
n/n JMCIHUTLTHHBI § E 2, 2 = cif E 5 S
= | E|EEE| &%) g&
=S SES | 88| g
S E = =
o
1 Tema 1. Beenenne. XonoauiabHBIE ar€HTHI 6 2 4
2 Tema 2. Dxojiornueckas oleHKa XJIaJareHToB 6 2 4
3 Tewma 3. Knaccudukamus u 0603HaueHNE 18 2 4 12
XJ1aJareHTOB
4 Tewma 4. [louck anpTepHATHB YCTapEeBIINM 18 2 4 12
XJagareHram
5 Tema 5. [IpupoiHbIE XJIaAareHThl 66 2 16 44




Tema 6. ATbTepHATUBHBIE CHHTETHUECKHE 12 2 2 8
XJIaJareHTHl

o)

Tema 7. XJ1aTOHOCUTEIHN HOBEIX ITOKOJICHUN 12 2 6

Tema 8. XomoamipHbIe Macia 6 2 4

Hroro | 144 16 32 0 96

3.3 Conpep:xkanue TUCUMILIMHBI

Pazgen 1. Xi1agareHTnl
Tema 1. BBenenune. X0onoauiIbHbIE ar€HTHI.
Tema 2. Dxomoruyeckas OIlCHKa XJIaJareHToB. PaspyiieHue o030Ha U riI00aibHOE

HOTCIIJICHHUC.

W=

PNk

Tema 3. Knaccugukarnus u o0003HaueHHE XJ1aJJar€HTOB.

Tema 4. Ilonck anpTepHAaTUB yCTAPEBIIUM XJIaJar€HTaM.

Tema 5. IIpupoaHbIe XJIaJareHTHI.

Tema 6. AnbTepHAaTUBHbBIE CHHTETUYECKHE XJIaJar€HTHI.

Paznea 2. Xnagonocuresu

Tewma 7. Xi1aoHOCUTENN HOBBIX MTOKOJIEHUN. COBpPEMEHHBIE XJIaJJOHOCUTEIH.
Paznea 3. XosoaniabHble Maciia

Tema 8. XonoaunbHble Macna. Tumbel U cBOMCTBa Maced.

3.4 TemaTnka ceMMHAPCKUX/MPAKTUYECKHX U Ja00PATOPHBIX 3aHATHI
3.4.1. CemuHapckue/mpakTUYECKUE 3aHATHS

N3y4enne npuHIMIIOB 0003HAYEHUS pabOUNX BEIIECTB

M3yuenune MpUHLIMUIIOB CTPOCHUS pabOYMX BEILECTB

Hcnonb3oBaHue quarpaMM COCTOSIHUS BEILECTBA [Vl PACYETOB U aHAIN3a. Y 3JI0BBIE TOUKH
LUKJIA.

PacdeT X0101MJIBHOTO MapOKOMIIPECCUOHHOTO (ApOKUAKOCTHOTO) LIUKJIA.

PacueT X0noauIbHOTO MapOKOMITPECCUOHHOTO (Ta305KMIKOCTHOTO) IMKJIA

Pacuer nukiia ra3oBbIX XOJ0IMIBHBIX MAIIUH

Hcnonp30BaHne CieMAIU3UPOBaHHbIX caiiToB U I1O a1 aHanu3a cocTossHUS BELIECTBa
Hcnonp3oBaHue cienuanu3upoBaHHbIX caiiToB u [10 g pacueToB UKIOB

[TocTpoeHHe UKIIOB XOJOIMIBHBIX MALIHH C UCIIOJIB30BaHUEM 3JICKTPOHHBIX TaOJIHIL

10. PacueT oObeMa 3anmpaBKu XOJIOIUILHON CUCTEMBI

11.

Pacuer o6bema pecuBepa

12. PacueT oObeMa pecuBepa ¢ OCTaTOYHBIM 3aIOJTHEHUEM
13. IIpumepsl pacueTa 3anpaBKu
14. PacueT mapaMeTpoB XJIaJOHOCUTEIEH

15.

Onpenenenne eMKOCTH 0aka-aKKyMyJsTopa

16. Onpenenenue HeOOXOAMMON KOHIIEHTPAIIMN AKTUBHOTO BEILIECTBA.

3.4.2. JTabopaTopHbIe 3aHATHS

He npexycmoTpeHs!.



3.5 Temaruka KypcoBbIX IPOEKTOB (KypPCOBBIX padoT)

HpoaHaJII/I?;I/IpOBaTI) H  pacCCuuTaTb napamMeTpel TECPMOAUMHAMHUYCCKUX  LUKIOB  JJIA

YIJIE€BOJOPOAHBIX paboyMX BEIIECTB, TAaKUX Kak, HampuMmep, IHpomnaH M OyTaH, ONpeAeauTh

ONTUMAaJIbHBIE paboUne yCIOBHUS, MTO3BOJISIONINE YIYUIIUTh YHEPTrodPHEKTUBHOCTD.

Pacuér mnapameTpoB TEpMOJMHAMHYECKHUX LMKJIOB pPAOOYMX BELIECTB YIJIEBOAOPOIHOTO

MMPOUCXOKIACHUSA:

byran
Bytunen
OTHICH
[Iponan
[Iponunen
IlenTan
H3onenran
Heonenrtan
I'excan
H3orekcan
I'enran
H3orentaun
OxTaHn
Paccunrath

OCHOBHBIC  TapamMeTpbl  TEPMOJMHAMHUYECKHX  MPOIECCOB  (JaBJICHUE,

TEMIIEPATYpPa, SHTAIBIUS, SHTPOIIUA U T. 11.).

[TpoBecTH CpaBHUTENBHBIN aHAIH3 TEPMOAMHAMHUUECKON F(P(PEKTUBHOCTH OOPATHBIX IMKIIOB

Ha 6a3e yrieBoJI0pOIOB.

4. Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0eclevyeHune

4.1 HopmatuBHbie 1oKyMeHTHI 1 I'OCThI

I'OCT 33662.4-2015 (ISO 5149-4:2014) XonomunabHbIE CHUCTEMBI M TEIUIOBBIE HACOCHI.
TpeGoBanust 0e30macHOCTH M OXpaHbl OKpy»Karomieil cpeapl. Yacte 4. DxcrutyaTarus,
TEXHHUYECKOEe OO0CIIyXHBaHHe, PeMOHT U BoccraHoBieHue [Tekct]. - Beex. 2017-07-01. -
M. : I'occrangapt Poccun: U3a-Bo crangaptos, 2016.

I'OCT 5546-86 Macna 11t X0JIOAMIbHBIX MamuH. TexHuueckue ycnoBus (¢ M3MeHeHusIMu
N 1, 2) [Tekcr]. - Ben. 1988-01-01. - Hedte u HedrenpoaykTel. Macna. TexHuueckue
ycnosus. Coopauk 'OCTos. - M.: Cranaaptungopm, 2011.

I'OCT ISO 817-2014 Xmanmarentsl. Cuctema o6o3nauenuid [Teker]. - Beea. 2015-09-01. -
M.: Cranmaptungopm, 2014.



4.2  OcHoBHas JuTeparypa

1. YcoB, A. B. AxryanbHble npoOjeMbl U NEPCIEKTUBBI Pa3BUTHA HHU3KOTEMIIEPAaTYpPHOMH
TEXHUKH : yueOHoe nmocodue / A. B. YcoB. — Kemeposo : KemI'V, 2020. — 136 c. — ISBN 978-5-
8353-2675-4. — Texkct : 3nekTpoHHbIH // Jlanb : 31eKTpoHHO-OMOIMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/162592 (nata oOpamenus: 18.08.2023). — Pexum npocryma: st

ABTOpU3. II0JIb30BaTeICH.

4.3 /lomosHMTEJbHAA JUTEPATYPa

1. Ananu3 TepMOOMHAMHYECKHMX LMKJIOB HHU3KOTEMIEPAaTypHbIX YCTAaHOBOK C Y4Y€TOM
macconepemennoctu xianarenta / FO. B. Csernos, O. C. Ilpanmy3s, A. A. Kpacaunuenko, L. b.
Hyrapos // Bectauk BCI'YTY. — 2023. — Neo 2(89). — C. 47-56. — ISSN 2413-1997. — Tekcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL.:
https://e.lanbook.com/journal/issue/332528 (nmata obpamenus: 02.09.2024). — Pexum noctyna:

JUISL aBTOPH3. MOJIB30BATEIICH.

2. Hukumma, M. FO. XomoauibHble YCTAHOBKH TPAHCTIOPTHBIX pedprKepaTOPHBIX CYJIOB :
ydyebnoe nocobue s By3oB / M. FO. Hukumun, J[. B. I'ponauk. — Cankrt-IletepOypr : Jlans,
2025. — 112 c¢. — ISBN 978-5-507-51470-0. — Texkct : ameKTpoHHBIN // JlaHb @ 3JIEKTPOHHO-
oubnmuoreunass cucrema. — URL: https://e.lanbook.com/book/450698 (mata oOpameHus:

02.09.2024). — Pexxum ocTyma: jisi aBTOPH3. TOJIb30BaTEIICH.

4.4 DiaekTpoHHBbIE 00pPa30BaTebHbIE PeCypPChI

1. DOP «Pabouwe BeriecTBa HU3KOTEMIIEPATYPHBIX CHCTEM»
https://online.mospolytech.ru/course/view.php?1d=2163

4.5 JluueH3uoHHOe ¥  CBOOOJHO  pacHpocTpaHsieMOe  MPOrpPaMMHOe
ol0ecmeuenue

HET

4.6 CoBpemenHble npodeccuoHalbHbIe 0a3bl JAHHBIX U UH(OPMAIUOHHBbIE

CIIPaBOYHbIE CHCTEMbI

1. DnekTpoHHBIN (DOHI HOPMATHBHO-TEXHHUYECKOW W HOPMATHUBHO-IIPABOBON HH(pOPMAIINH
Koncopruyma «Konekc», OecruiaTHblil 31eKTpOHHBIA (OHII, B KOTOPOM COJIEpPKATCS TOKYMEHTHI
denepanbHOTO U PETMOHATBFHOTO 3aKOHOJATENbCTBA, HOPMATHUBHAS TeXHUYECKas JOKyMEHTAIUs U
aBTOpCcKUi crpaBo4yHbI KOHTeHT. — URL: docs.cntd.ru

2. Thermophysical Properties of Fluid Systems - NIST Standard Reference Data is governed
by the Standard Reference Data Act. /lanHble, mpenctaBieHHble HalnOHaIbHBIM HHCTUTYTOM
craugaptoB u TexHonoruid CIIIA (NIST), xoTopslii TpEIOCTaBISET HCUEPIBIBAIOIIYIO
MHPOPMALIMIO O TEPMOJMHAMMYECKMX M TEIUIOPU3UYECKUX CBOMCTBAX Pa3iIMYHBIX KUIKOCTEH U
ra3zoB. — URL: webbook.nist.gov/chemistry/fluid/



https://webbook.nist.gov/chemistry/fluid/
https://docs.cntd.ru/about
https://online.mospolytech.ru/course/view.php?id=2163
https://e.lanbook.com/book/450698
https://e.lanbook.com/journal/issue/332528
https://e.lanbook.com/book/162592

5. MarepuajibHO-TEXHHUYECKOE o0ecredeHue

JIeKIIMOHHBIE ¥ TMpaKTMYeCKHE 3aHATUS M JabopaTopHble paboTHl MPOBOIATCA B
CHEeIMAIM3UPOBAHHBIX  aynuTopusax  kKadenper AB 2214 wu  AB 2103, ocHameHHBIX
COOTBETCTBYIOIIMM HCTIBITATEIBHBIM CTEHAOBBIM O0OpYJOBaHHEM, IUIAKaTaMH, HaTypHBIMHU
o0Opasiamu y3oB, JeTajiei MalliuH.

I[Ipu kadenpe paboTaeT KOHCYJIbTAIIMOHHO-BRIYMCIUTENBHBIN Kiacc AB 2209  mns
CaMOCTOSITEJIbHON pabOThl, OCHAIIECHHBII KOMIBIOTEPAMU C COOTBETCTBYIOIIMM PpACUYETHBIM U
rpauUIecKuM MPOrpaMMHBIM 00eCIICYECHUEM.

6. MeToauveckue peKOMeHIALUN

6.1 Meroguueckue peKOMEHIAIMU I MPenoJaBarejia 0 OPraHu3alUuu
00y4eHus

OCHOBHBIM TPeOOBaHMEM K NPENOAaBAHHUIO TUCHUILTUHEI SBIISETCS TBOPUECKHIA, TIPOOIEMHO-
JIMAJIOTOBBIM TOJIXO0J, TO3BOJSIOIINI IMOBBICUTh HHTEPEC CTYACHTOB K COJCPIKAHHIO yd4eOHOTrO
Marepuana.

OcHoBHast Gopma M3yuUeHUsS W 3aKPEIUICHHS 3HAHWM MO ATOW JUCIHIUIMHE — JIEKIMOHHAS,
J1a60paTopHa51 N MPaKTUYCCKaAA. HpeHOI[aBaTeJIB AOJDKCH IMOCJICAOBATCIIbHO BbIYHUTATh CTYACHTAM
paa HCKHHﬁ, B XOAC KOTOpPBIX CICAYCT COCPECAOTOYHNTHL BHHUMAHUC HaA KIHKOUYCBBIX MOMCHTAX
KOHKPETHOTO TEOPETUYECKOr0 MaTepuaia, a TaKKe OpPraHM30BaTh NPOBEICHUE MPAKTHUSCKHX
3aHATUH TakuM o0O0pa3oM, 4YTOObl AaKTUBU3UPOBATh MBILUIEHWE CTYAEHTOB, CTHUMYJIHPOBATh
CaMOCTOSITEIIbHOE H3BJICYCHHE HMH HEoO0XonuMoW HHGOpMAIMM W3 PA3TUYHBIX HCTOYHHUKOB,
CpaBHHTeJILHI:Iﬁ aHaJIu3 MCTOJ0B peHIeHPIfI, COITOCTABJICHUC  IIOJYUCHHBIX PC3YyJIbTAaTOB,
(GOpPMYJIMPOBKY M apTyMEHTAINI0 COOCTBEHHBIX B3TJISI0B HA MHOTHE CIIOPHBIE MPOOJICMBI.

OcHOBY yueOHBIX 3aHSATHI MO AMCLUMIIMHE COCTAaBISIIOT JieKIMU. B mpouecce oOyudeHus
CTYJIEHTOB HMCIOJb3YIOTCS PA3IMYHbIE BHUbI YUEOHBIX 3aHATUH (ayJUTOPHBIX U BHEAYIUTOPHBIX):
JIEKIMU, CEMUHAPCKUE 3aHATHS, JabopaTopHble pabOThl KOHCYIbTAalMu U T.A4. Ha nmepBom 3aHsTHI
M0 JTAHHOW y4eOHOW AUCITUTUTMHE HEOOXOIMMO O03HAKOMHTH CTYJEHTOB C TIOPSIKOM €€ M3YUYeHUs,
PACKPBITh MECTO W POJIb JUCLUIUIMHEI B CHCTEME HAyK, €€ MPAaKTHYECKOe 3HauCHHE, JOBECTH JI0
CTY/I€HTOB TpeOOBaHMS KadeIpbl, OTBETUTH HA BOIPOCHI.

B Xozme JeKIMOHHOTO 3aHATHA NMpPENoAaBaTeNb JOJDKEH Ha3BaTh TEMY, Y4eOHBIE BOIIPOCHI,
03HAaKOMHUTH CTYJICHTOB C IIEPEYHEM OCHOBHOM U JIOTIOJTHUTEIILHOM JTUTEPATYPhI IO TEME 3aHATHSL.

Bo BcTymuTensHO#M 4acTH JIEKIMH 0OOCHOBAaTH MECTO M POJIb M3ydaeMOW TEMBbI B y4eOHOU
JHCLUIUIMHE, PAacKpbITh €€ INpaKTH4yecKkoe 3HaueHWe. Ecim uuraercs He mnepBas JEKIHA, TO
HEOOXOAMMO YBS3aTh €€ TeMy C TNpenblaylied, He Hapymas JOTHKH H3JI0XKEHUS Y4eOHOTo
Mmarepuana. JIeKuuio cienxyer HadMHaTh, TOJNBKO YETKO 0003HAUMB €€ XapakTep, TeMy U KpyT TeX
BOIIPOCOB, KOTOPBIE B €€ X0/1e OyIyT pacCMOTPEHBI.

B oOCHOBHOI wYacTM JIEKUMH CJIEIyeT pacKphiTh COJCp)KaHHE Y4YeOHBIX BOIPOCOB,
aKIIEHTHPOBaTh BHHMAaHHE CTYJIEHTOB Ha OCHOBHBIX KAaTeroOpHsX, SBICHHAX U Ipolieccax,
0COOCHHOCTSIX MX MPOTEKaHMs. PacKkphIBaTh CyIIHOCTh M COJCPIKAaHHE PA3IMYHBIX TOYCK 3PCHUS U
HAay4YHBIX IOAXOJ0OB K O6’bHCHeHI/IIO TeX WM WHBIX SBICHUM WU MpoHeccCCoB. CHCZ[yeT
apryMEHTHPOBAHO OOOCHOBATh COOCTBEHHYIO IMO3HIHIO 10 CIIOPHBIM TEOPETHYECKHM BOIIPOCAM.
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[TpuBoauTe mpuMepbl. 3a7aBaTh MO XOAY H3JIOKEHUS JICKIIMOHHOTO MaTepHana pUTOPUYECKHe
BOIIPOCHI M CaMOMy JaBaTh Ha HHUX OTBET. DTO CIOCOOCTBYET AaKTHUBH3ALUU MBICIUTEIHHOM
JeATEIIFHOCTH CTYJICHTOB, TOBBIIICHHIO WX BHUMAaHHMS M HMHTEpeca K MaTepualy JIeKIHH, ee
comepkanmto. IlpemonaBarens MOKEH PYKOBOAWUTH pabOTOH CTYAEHTOB MO KOHCHEKTHPOBAHHUIO
JICKIIMOHHOTO MaTepHaja, MOAYepKUBATh HEOOXOAWMOCTh OTPAXKEHUS B KOHCIIEKTaX OCHOBHBIX
MOJIOXKEHHUI M3y4aeMOH TeMbl, 0CO00 BBIJIEIISS KATErOPUIHBIN armapart.

B 3axmounTenbHON yacTy JeKIMH HE0O0X0IuMO c(hOpMyIHpOBaTh OOIINE BBIBOABI 110 TEME,
PaCKpBIBAIOIIME COJIEp)KAHUE BCEX BOIPOCOB, IIOCTABJICHHBIX B JeKUUU. OOBABUTH IUIAH
OUYEPEHOT0 CEMUHApCKOTO MM JabOpaTOPHOrO 3aHATHSA, AaTh KpaTKUe PEKOMEHIAIH 10
MOJrOTOBKE CTYJEHTOB K CEeMHMHApy WM JiaboparopHoi pabore. OrpenenuTh MECTO U BpeMs
KOHCYJIbTAI[MH CTY/AECHTaM, I0>KEJIaBIIUM BBICTYIIUTh HA CEMUHApE C JOKJIaJaMHu U pedepaTaMu 1o
aKTyaJbHBIM BOIIPOCAM OOCYX/1a€MON TEMBI.

Llesb IpaKkTUYECKUX U JIAOOPATOPHBIX 3aHATHH - 00ECIIEUUTh KOHTPOJIb YCBOCHHS y4eOHOTO
MaTepHuaia CTyJCHTaMH, PAaCHIMPEHUE U YriyOJeHue 3HAHUH, MOJTYYeHHBIX UMM Ha JICKIHAX U B
X0l€ caMOoCTOSTeNbHOM pabotTel. [loBeimieHne S((HEKTUBHOCTH MPAKTUYECKUX  3aHATHHA
JOCTUTAaeTCsl MOCPEICTBOM CO3JaHUSI TBOPYECKOM OOCTAHOBKHM, pacIoJlararolieil CTyAEHTOB K
BBICKAa3bIBAHUIO COOCTBEHHBIX B3IIAJOB M CYKICHHH MO 0OCYXKJAaeMBIM BOIIPOCAM, YKEIAHUIO Y
CTYZCHTOB IOPadOTaTh y JOCKH NPU PEUICHNH 3a/1a4.

[Tocne KaxAoOro JEKIMOHHOTO, Ja0OpaTOpPHOrO M MPAKTHYECKOTO 3aHATHS CAENATh
COOTBETCTBYIOIIYIO 3aIMCh B JKypHAJIaX ydeTa MOCENIaeMOCTH 3aHATHH CTyIEHTaMH, BBISICHUTH Y
CTapOCT YYEOHBIX TPYIIT MPUIUHBI OTCYTCTBUS CTYJIEHTOB Ha 3aHATHAX. [IpOBOIUTH IpyNIIOBBIC
WH/IMBUIYyaTbHBIC KOHCYJBTAIIMNA CTYICHTOB 110 BOMPOCAM, BOSHUKAIOIINM y CTYJCHTOB B XOJIE UX
HOATOTOBKH K TEKYIIeH W MPOMEKYTOYHOM aTTecTaluy 1Mo y4eOHOH ANCIUIUINHE, PEKOMEH/I0BATh
B TIOMOIIIb Y4eOHbIE U IpyTue MaTepHabl, a TAKXKe CIPaBOYHYIO JIUTEpaTypy.

6.2 MerToanueckue ykazaHus 1JIs1 00y4aKOIIUXCS 110 OCBOCHUIO TUCHUIITHHBI
CamocrosiTenbHast paboTa sBJISETCSA OJHUM M3 BHUJAOB IIOJyuYyeHUS 0Opa3oBaHUS
00yJaromyMHUCs U HalpaBJICHA Ha:
® W3y4YCHHE TEOPETUYECKOrO Marepuaja, IIOATOTOBKAa K JIGKIIMOHHBIM, CEMHHApCKUM
(mpaKkTUYECKUM) 3aHATHIM
® [OJrOTOBKY M 3alllUTy KYpCOBOM pabOThI
® [OATOTOBKY K TECTHPOBAHUIO ¢ ucnonbzoBanuem CJ1O.

CamocrosiTenpbHasi paboTa CTYIEHTOB TPEICTaBIsAeT COOOM BaKHEHIEe 3BEHO Yy4eOHOTO
mporecca, ©0€3 TMpaBWIBHOW OpraHU3allid KOTOPOTO OOyYalOIIMKCA HE MOXET OBITh
BBICOKOKBAIA()UITUPOBAHHBIM BBIITYCKHUKOM.

CTyneHT MODKeH NMOMHHUTh, YTO HAYMHATh CaMOCTOSITEIIbHBIC 3aHITHS CIEIYeT C IEepBOTO
CeMeCTpa M MPOBOAMTH UX PEryssipHO. OYeHb BaXKHO MPHIOKUTh MAKCHMYM YCHIIHA, BOJIU, YTOOBI
3aCTaBUTh ceOs1 pabOTaTh C TIOJIHOIM HATPY3KOW C IIEPBOTO JHS.

Kaxnplif CTyJIeHT NOJKEH caM IUIAHUPOBATh CBOKO CAMOCTOSTENBHYIO Pa0OTy, MCXOMAS W3
CBOMX BO3MOKHOCTEH M TMPUOPUTETOB. ITO CTHUMYJIHPYET BBHIMOIHEHHE padOThI, co3laeT Oomee
CIOKOMHYI0 00CTaHOBKY, YTO B UTOT'€ MOJIOKHUTEIHHO CKa3bIBACTCA HA YCBOSHUH MaTepHaa.

Baxxno monHee ydyecTb 00CTOSTENbCTBA CBOEH PalOTHI, YACHUTH, YTO SBJSETCS TJIaBHBIM Ha
JAHHOM )JTare, Kakyk MOCIeI0BaTeIbHOCTh padOThl BBHIOPATh, YTOOBI BHIMIOJHHUTH €€ JIy4Ile U C
HaNUMCHBIINMU 3aTpaTaMi BPpCMCHU U SHCPTHUHU.
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JUis T1010TBOPHOM pabOThl HEMalOBA)KHOE 3HAUYE€HHE HMeeT OOCTAHOBKA, OpraHM3aLus
paGouero Mecta. HyxHO nOOMTBCS, YTOOBI MECTO PabOTHI 110 BO3MOKHOCTH OBLIO IOCTOSTHHBIM.
PaboTa Ha MpUBBIYHOM MecTe JAeaeT ee Oosee MI0J0TBOPHON. [IpoTyKTUBHOCT PabOThl 3aBUCHUT
OT IPAaBWJIBHOIO YE€pPEJOBAaHMA TpyAa M OoTAbIXxa. [IoaTOMy Kakaple yac MM JBa CIEAyeT JeNaTh
nepepelB Ha 10-15 mMuHyT. BhIXOAHBIE OHM JIydllle IOCBSTUTH AKTUBHOMY OTIBIXY, 3aHATHAM
CIIOPTOM, IIPOTYJIKAMU Ha CBEKEM BO3IyXe U T.1. Jlaxe MepexItodeHre ¢ OIHOT0 BUAA YMCTBEHHOU
paboThI Ha IPYTOi MOXKET CITY’KUTh AKTUBHBIM OTIBIXOM.

CTyneHT JOJDKeH IOMHHUTh, YTO B Ipolecce OOydYeHHMsS BaKHEHIIYI0 poJib HUIpaer
camocTosiTeNbHas paboTa ¢ KHUroi. Hayuntecst paboTaTh ¢ KHUroi — BaKHEHIIIas 3a/ja4a CTy/IeHTa.
be3 sToro HaBblka OyJeT 4Ype3BbIUANHO TPYJHO M3y4aTh MHPOTPAMMHBIA MaTepuan, U MHOTO
BpeMeHH OyIeT MOTpaueHo HepaluoHainbHO. PaboTa ¢ KHUTO# CKIIQABIBACTCA U3 YMEHUS OA00paTh
HEOOXOMMbIE KHUTH, Pa300paThCsi B HHUX, 3aKOHCIIEKTUPOBATh, BBHIOpATh IJIaBHOE, YCBOUTH M
IIPUMEHUTD Ha MPAKTHUKE.

7. DoHJ OLICHOYHBIX CPEeICTB

7.1 Meroabl KOHTPOJISI M OLICHMBAHMS Pe3y/IbTaTOB 00yUYEeHUS
o naTel mpoBeeHMs MPOMEKYTOYHON aTTeCTalluu CTYJEHT JOJIKEH BBIIIOJHUTH BCE pabOTHI,
MPEeAyCMOTPEHHBIE HACTOSAIIEH pabodeit mporpaMMOn JTUCITUTIITNHBL.
[lepeuens 00s3aTeNBHBIX Pa0OT, BHINMOIHIEMBIX B TEUCHHE CEMECTpa
e VYcTHBIN onpoc, cobeceoBaHNE
e Kypcosas pabora
* TectupoBanue

7.2 lIkana u KpUTEPUH OLEHNBAHNS Pe3yJIbTATOB 00y4YeHHUSA

Pe3ynbTaThl 00ydeHus OICHUBAIOTCS 10 OayIbHOM IIKalie, OaylIbl HAYHUCISIOTCS CTYACHTY TI0
pe3yJibTaTaM BBIIOJHEHUS 0053aTeNLHBIX PadoT.

Ouenka KoauuecTBo 0a/1710B
OTJINYHO ot 81 mo 100
XOpOIIO ot 61 1o 80
YIOBJIETBOPUTEIBLHO ot 41 1o 60
HEYJIOBJIETBOPUTEIBHO 40 u meHee

7.3 OueHo4Hble cpeaACTBA
7.3.1. Texyumii KOHTPOJIb
TeMbl AJIfl YCTHBIX OIIPOCOB

1. IpeumymecTBa (ppeoHOB Nepes IPYyTUMHU areHTaMu.
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Knaccudukanus xmagareHToB.

TpeOGoBaHus K XJIaareHTaM.

OcCHOBHBIE MPUHIUIIBI 0003HAYEHHSI XJ1a/Iar€HTOB.
DKOJIOrHYeCcKHe MOKa3aTelH XJIaJareHTOB.
MexaHu3Mm paspyliieHus crpaTochepHoro o30Ha.
Kakwue BemrecTBa MOTYT pa3pyIiaTh 030H.

XN RN

MexaHu3M r100aIbHOTO MOTEIUICHHUS.

9. MexayHapoIHbI€ COTJIAIIeHHs] 0 OTPAHUYEHUSIM IPUMEHEHHUS XJ1a1ar€HTOB.

10. OcHOBHBIE aTbTEPHATUBHBIC XJIAJATCHTHI U UX CBOMCTBA M OCOOEHHOCTHU (OTpaHUYCHHS).
11. OcHOBHBIE IPUPOIHBIE XTIAAATSHTHI U KX CBOMCTBA U OCOOCHHOCTH (OTPaHUYCHUS).

12. Cuctembl ¢ HEMOCPEICTBEHHBIM KUIIEHUEM XJIAJJar€HTa U MPOMEKYTOYHBIM OXJIAXKICHUEM.
13. JlocTOMHCTBA U HEJOCTATKU CUCTEM C HEMOCPEICTBEHHBIM KUIIEHUEM XJIaJJareHTa.

14. JlocTOMHCTBA U HEJOCTATKU CUCTEM C TIPOMEKYTOUHBIM OXJIaKICHUEM.

15. Knaccudukanus Xaa10HOCUTENEH.

16. BzaumopeiicTBue XJ1aJOHOCUTENEH C KOHCTPYKIIMOHHBIMUA MaTepraIaMu.

17. ®akTopsl, BIUSIOMINE HA KOPPO3SHOHHYIO aKTUBHOCTD XJIAJJOHOCUTEIIS.

18. TpeGoBaHUs K XJIaJOHOCUTEIISIM.

19. Haubonee pacnpocTpaHeHHBIE XJIaA0HOCUTEH.

20. be3zonacHbie XJ1aJIOHOCUTEIN HOBOT'O MTOKOJICHHUSI.

21. ITokazarenu LD50 u LC50.

22. JIocTOMHCTBA U HEJOCTATKU CUCTEM C MPOMEXKYTOUYHBIM OXJIAKICHUEM.

23. Knaccudukanus Xaag0HOCUTEIICH.

24. B3auMoJenCcTBUE XJIAIOHOCUTEIIEH C KOHCTYKIIMOHHBIMU MaTepHaIaMHU.

25. Pazmuuusa mexay runpoxiopdropyriepogamu (HCFC) u runpodropyranepomamu (HFC).

IIpuMepsbI TeCTOBOIO 3a1aHUS
UYem onacen docren?
=TOKCHUYEH
~B3PBIBOOIIACEH
~TOpIOY
~HE OIaceH

Perenepanus xnagareHra — 3T0...

=[lonHoe BOCCTaHOBJIEHUE CBOMICTB HCIOJb30BAHHOIO XJIAJareéHTa C JIOBEIACHUEM €ro
XapakTepUCTUK JIO YPOBHSA, COOTBETCTBYIOIIETO TEXHWYECKMM TpeOOBaHMSM K BHOBb
IIPOU3BEIEHHOMY IIPOAYKTY

~Y naneHue WM Iepefada MpoayKTa B IPYroe MeECTO, KaK IPaBWIO, I YTWIN3ALUU WIHA
YHUUTOKEHUS

~W3Bneuenue xjganareHTa B JI0OOOM COCTOSIHUU U3 XOJOIWJIBHON CHUCTEMBI C MOCIEIYIOIINM
€ro XpaHEeHHEM BO BHEIIHEW EMKOCTH

~[IpumeHeHre U3BICUYEHHOTO XJaJareHTa IO Ha3HauyeHUIO0 Oe3 BBIINOJIHEHHUS ONEepaluu I0
YAQICHHIO 3arPSI3HAIOIINX BEIIECTB

Korga 6p1u1 cuHTE3MpOBaH NepBHIA PpeoH?
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~B 1900 romax
=B 1930 romax
~B 1950 romax
~B 1990 romax

Kakue npeumyiectsa Heciu B cede GpeoHbI
=HeToKCHYHOCTh ¥ HETOPIOYECTh
~HeToKCHYHOCTh ¥ BBICOKYIO TETNIOEMKOCTh
~2HeprodhHEeKTUBHOCTH U I0JITOBEYHOCTh
~Hu3Kyr0 KOppO3HOHHYIO AaKTUBHOCTD

XJ1aJjareHT

=Cpena, wucnojb3dyemas JUisi Mepedadyd TEeIUIOThl B  XOJOAWUJBHOM cHUCTeMEe, KOTopas
MOIJIOIIAET TEIUIOTY IPU HU3KOM TEMIEPAType W HHU3KOM JABJIECHUU U OTHACT TEIUIOTY NP
BBICOKOW TeMITEpaType U BBICOKOM JIaBJICHUU

~XunkodaszHas cpenma, uCHoNb3yeMas Uil TEpEeHOCa TEIUIOTHI, 0e3 CMEHBI arperaTHoro
COCTOSTHUS

~Xunkocth, 3anuMBaeMas BO BHYTPEHHHE TMOJIOCTA C LEJIbI0 CMa3Kud IOJABUKHBIX
KOHTaKTHPYIOIINX MOBEPXHOCTEN KOMIIOHEHTOB XOJIOAUIBHON CUCTEMBI

~XUMHUYECKOE COEAMHEHHE, 3aIUIIAIONIEE OT KOPPO3IUU

Kaxkue mporieccsl 00pa3yroT ra30BbId ITUKIT
=M3006apb!1 1 annabdaThl

~W300apbl, H30TEPMBI, IPOCCETUPOBAHHE
~W3006apsel, H30TEPMBI, H30XOPHBI
~Arabatbl, U30TEPMbI, H30XOPbI

7.3.2. [IpomexxyTo4Hasi aTTecTalus

[TpomexyTouHas arrecTanus odydaronuxcs B (hopMe dK3aMeHa MPOBOAUTCS MO pe3yabTaTaM
BBHITIOJTHEHHSI BCEX BHUAOB Y4eOHOIH palOoThI, MPEeIyCMOTPEHHBIX Y4YEOHBIM IUTAHOM IO JaHHON
JUCIUILIMHE (MOJYII0), IPU 3TOM YUUTBIBAIOTCS PE3yIbTAaThl TEKYIIErO0 KOHTPOJS yCIIeBAEMOCTH B
TedeHne cemecTpa. OIeHKa CTENEeHU AOCTHKEHHS OOYyJarolIMMHCS TUIAHHPYEMBIX PE3yJIbTaTOB
o0ydeHHs MO0 MAWCHUILTHHE (MOIYJI0) TPOBOAUTCS TMpernojaBaTelieM, BEAYIIUM 3aHATHS IO
JUCUUITTMHE (MOAYJII0) METOAOM 3KCIEPTHOU OLeHKH. [1o uToraM npomexyTo4HOU aTTecTaluu Mo
JUCUHUILTMHE (MOJYJII0) BBICTABIISAECTCS OLEHKA «OTIUYHOY, «XOPOIIO», «yAOBIETBOPUTEIHHOY» WIH
«HEYJIOBJIETBOPUTEIHLHOY.

IIpumepHbIe BONPOCHI K IK3aMeHY
1. Yto npeactaBisiroT co0oii hpeoHsl, U KaKk OHU OBUTH TIOJTYYCHBI.
2. [IpeumymiectBa (GpeoHOB Tepea APYTUMH areHTaMH.
3. YeTbIpe MOKOJICHUS XJ1a1ar€HTOB.
4. Knaccudukarius XjiagareHToB.
5. TpeboBanHus K XJIagarcHTaMm.
6. OcHOBHBIE IPUHIUIIBI OYKBEHHO-IU(POBOro 0003HAYECHHUS XJIaJar€HTOB.
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7. DKOJOruuecKue moKa3aTeiay XJIaaareHToB.
8. ITokazarenr TEWI.
9. MexaHu3M pa3pyIieHus CTparochepHOro 030Ha.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Kakue BemecTBa MOTyT pa3pyuaTh 030H.
MexaHu3M r1106a1bHOTO MOTEMICHHUS.
OCHOBHbBIE TAPHUKOBBIE I'a3bl.
Me:xyHapOIHbIE COTJIAIIEHNS 10 OTPAaHUYEHUAM TPUMEHEHHUS XJIaJar€HTOB.
OcCHOBHbIE aJIbTEPHATUBHBIC XJIQJAr€HThl U UX CBOMCTBA U 0COOEHHOCTH (OTpaHUYEHUS).
OcHOBHbBIE IPUPO/IHBIE XJIAIATCHTHI U UX CBOMCTBA U OCOOEHHOCTH (OTpaHUYEHUS).
Cucrembl ¢ HEMOCPEICTBEHHBIM KUIIEHUEM XJIaJJareHTa.
JIOCTOMHCTBA U HEAOCTATKU CUCTEM C HETIOCPEICTBEHHBIM KUIIEHUEM XJIaZareHTa.
JIOCTOMHCTBA U HEAOCTATKU CUCTEM C IPOMEKYTOUHBIM OXJIaKIECHUEM.
Knaccugukarus xmagoHocurenei.
B3anmoneiicTBre Xi1aJOHOCUTENEN ¢ KOHCTPYKUIMOHHBIMA MaTEpUaIaMU.
@DaxTOopHl, BAUSIIOLINE Ha KOPPO3UOHHYIO aKTUBHOCTD XJ1aIOHOCUTEIS.
@DaxTOphl OACHOCTH XJ1aIOHOCUTEIIS.
TpebGoBaHUs K XJI1al0HOCUTEIISIM.
Kak BpIOpaTh XJ1aJOHOCUTEITb.
Haubonee pacnpocTpaHeHHbIE XJIaJOHOCUTEIH.
be3omnacHble xJ1aJOHOCUTENN HOBOI'O TOKOJIEHUS.
[Tokazarenu LD50 u LC50.
JIOCTOMHCTBA U HEIOCTATKU CUCTEM C MPOMEKYTOUHBIM OXJIaKICHUEM.
CucTeMsl ¢ IPOMEKYTOUHBIM OXJIAXKICHUEM.
HazoBute 0COOEHHOCTH NPOEKTUPOBAHUS XOJOJWIBHBIX CHCTEM C HaTypalbHBIMHU

xJnamarentaMu (ammuak, n3obdyras, CO,).
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Oo0pa3zen 3K3aMeHALIMOHHOT0 O1JIeTa

MUWHHUCTEPCTBO HAYKH Y BBICHIET'O OFPA3OBAHUSI POCCUIICKOM OEJIEPALIUN
DEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YYPEXXJIEHUE
BBICHIET'O OBPA3OBAHUS

«MOCKOBCKHWH ITOJUTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKU ITOJIUTEX)
. __________________________________________________________________________________________________________________________________________|

@axkynsrer XTub Kadenpa TexHuka HU3KUX TeMIIepaTyp
Jucunminza Paboyune BemecTBa HU3KOTEMIIEPATYPHBIX CHCTEM
Hanpasnenue 16.04.03

Kypc 1 rpynma 244-541, dopma oOyueHus ouHaA

AK3AMEHAIIMOHHBIN BUJIET Ne 1.

1. ®@akTopsl, BAUSAIOLUIME HA KOPPO3UOHHYIO AKTUBHOCTh XJ1aJl0HOCUTEIIS.
2. Knaccugukamus xjiagareHToB.

VYTBep:kIeHO Ha 3aceqanuu kadenpsl «17» suBapst 2025 r., nmporokorn Ne 1.

3aB. kadeapoii / I.A. Hekpacos/
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K mpomexxyToyHON aTTecTanuu JO0MyCKalTCS TOJIBKO CTYACHTHI, BBHITOJHUBIINE BCE BHJIbI
y4ueOHOM paboThl, MpeaycMOTpeHHbIe paboyeil mporpammoii no aucuumiuHe «Paboune BemiecTBa
HU3KOTEMIIEPATYPHBIX CUCTEM.

HIxaJnaa
Onucanue
OLICHUBAHUA

BrimonHensl Bce BHUABI Y4€OHOH paboOTHI, INPeryCMOTPEHHbIE Y4EeOHBIM
wiaHoM. CTyJeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHWMW, YMEHH, HABBIKOB
NPUBEJCHHBIM B Ta0NMLAX TOKa3aTeiel, omepupyer mnpuoOpeTeHHBIMU
Otnu4HO 3HAHUSIMH, YMEHUSMH, HaBBIKAMU, TIPUMEHSIET UX B CUTYAIMsIX MOBBIIICHHON
cioxkHoctd. [Ipu 3TOM MOTYT OBITH JONYIEHBI HE3HAYUTEIHHBIE OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS MPH aHAJUTUYCCKUX OTEPAIHsX, IePEHOCe 3HAHUI
¥ YMEHHIA Ha HOBBIE, HECTAHIapPTHBIEC CHUTYAIIHH.

Boimonnensl Bce BHIBI  y4eOHOIl paboThl, NPEeayCMOTpPEHHbIE YueOHBIM
X wiaHoM. CTyleHT JeMOHCTPHPYET HEIMOJHOE, NPaBUILHOE COOTBETCTBHE
OpoI1I0 . . .

3HAaHUW, YMEHMI, HABBIKOB NPHUBEIECHHBIM B TaOJHMIAX MOKa3zaTeneu, Judo

CCJIM IIPpU 9TOM ObLIH AOIIYIICHBI 2-3 HECYHICCTBCHHBIC OIIIMOKH.

BrimonHeHnsl Bce BHUABI Y4€OHOH paboTHI, INperyCMOTPEHHBIE Y4YeOHBIM
VYnosnerBopu- |mnaHoM. CTyIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHHWM, B KOTOPOM

TEJNBHO OCBEILEHa OCHOBHAas, HauOoiee BaKHAs 4YacTb MaTepuana, HO IpPU 3TOM
JIOTyIII€HA OJIHA 3HAYUTEIbHAs OINOKA UM HETOYHOCTD.

He BemonHen oauH unu 6osee BUAOB y4eOHOH paOOThI, IPEIyCMOTPEHHBIX
y4eOHBIM TuIaHOM. CTyZIEHT JIEMOHCTPHUPYET HETOJIHOE COOTBETCTBHE 3HAHUH,
HeynoBneTBopu- | yMeHHH, HABBIKOB TPUBEACHHBIM B TaONUIAX IOKa3aTelNeH, JOMyCKaloTCs

TEJIBHO 3HAYHUTENIBHBIC OIIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHWH, YMEHHUN, HABBIKOB
10 sy TOKa3aTelNel, CTyICHT UCTIBITHIBACT 3HAUYUTEIILHBIC 3aTPYTHCHUS TIPH

OIICPpHUPOBAHUHN 3HAHUAMHU U YMCHUAMU IIPU UX IEPEHOCC HA HOBLIC CUTYAlIUU.
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