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I. AuHOTALIUA

1. leap n 3aga4y AMCUUILIMHBI

eabo OCBOEHUS AMCUMILIMHBI SIBISETCS: CO3AaHHME (DyHIAAMEHTaIbHOM Oa3bl
3HaHUW TO MOJEKYJIApHOW (U3MKEe, HA OCHOBE KOTOPOW B JajdbHEHIIEM MOXKHO
pa3BuUBaTh OoJee YriayOJIeHHOE U ACTATU3UPOBAHHOE U3YUEHHE BCEX pa3leioB (QU3HUKU
U CIEUAIN3UPOBAHHBIX KYPCOB.

3agayaMu OCBOEHUS NUCLUIUIMHBI SBIISIOTCS:

® U3y4YEHHE OCHOBHBIX (PU3MUECKMX MOJENed M TPOLECCOB B  paMKax
MOJIEKYJIIPHOU (pU3HKY;

® VYCTAaHOBJICHHE CBS3U MEXIY pPa3IUYHbIMU (PU3NYECKUMH SBJICHUSIMH, BBIBOJ
OCHOBHBIX 3aKOHOB B BHJIE MATEMATHYECKUX YPABHEHUH;

® [IOCTAaHOBKA M aHAJIM3 33]1a4, IPUMEHEHHE PA3JINYHBIX METO/I0B PELICHUS.

2. Mecro nucuuniannsl B cTpykrype OOII

Jucuunnuna «MonekynsgpHas (Quinuka» u3ydaerca B moayne OOmas Qusnka
bnoka 1. Jucuumimnasl 00s3aTenbHOM YacTh yueOHoro miana OOIL.

B kypce wusmaraiorcs 0a3oBble, HO, B TOXe BpeMs, (GyHIaMEHTAJIbHbBIC
IPEJICTABICHUS] O TEPMOJUHAMUKE, MOJIEKYJIAPHOU (U3MKE U PU3NUECKOW KUHETHKE,
Ha OCHOBE KOTOpPBIX B JaJbHEWIIEM MOXHO pa3BUBaTh Oojiee yriayOleHHOE H
JETANU3UPOBAHHOE U3YUEHHUE BCEX Pa3/IeoB (PU3MKHU U CIIEIUAIN3UPOBAHHBIX KYpPCOB.
VYpoBeHb HauaJdbHOW TOATOTOBKM OOydYaromierocst Juisi yCIEIIHOTO OCBOEHHUS
TUCHUIUINHBL:  Mmemb  npeocmasineHue 00 OCHOBHBIX TMOHATHUAX M 3aKOHaX
MOJIEKYJIApHON (DU3UMKM B pamMKax MporpaMMbl CpelHEW IIKOJbl, 3Hame anreopy,
IF€OMETPUI0O W OCHOBBI MAaT€MAaTHYECKOI'O aHaJM3a B paMKax IpOrpaMMbl CpeaHei
kosbl. HeKoTophie 371EeMEHTBl MaTEMATUYECKOTO aHallM3a U anreOphl, HE BXOASIINE B
HIKOJIBHBIM KypC, BBOASTCS MO Mepe HEOoOXOAUMOCTU. TeopeTHdecKue IUCIMILTUHBI
(W11 MOZYJIM) M IPAKTUKH, JJIsI KOTOPBIX OCBOCHUE JAHHOW TUCHUIIIMHBI (MU MOYJISA)
HE0OXOAMMO KakK MpeauiecTByomlee: o0mui pu3nyeckuii MpakTUKyM, Kypcbl 00IIel |

TEOPETHUECKOU (PU3UKH.



3. O0beM JMCHMILIMHLIL: 5 3aueTHBIX enunull, 180 akageMUUecKuX 4acoB, B TOM

qyucJje.

KOHTAKTHAasl ayJUTOpPHas padora: jekiuu 36 4acoB, CEMHUHApPCKUE 3aHATUs 36

Yacos;

camMocTosiTeibHast padora: 108 yacoB, B TOM 4KCIIe KOHTPOJIb 27 4acoB.

4. Ilnanupyemblie pe3yJbTaTbl 00yYeHHUs] MO0 JMCUMILINHE, COOTHECEHHbIE C

IUVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHUsI 00Pa30BaTeIbLHOI NIPOrpaMMbl

[InmanupyemMble pe3ysbTaTbl OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI

(popmupyembie KOMIETEHITHH )

[Tnanupyemble pe3yabTaTbl 00y4eHUs 10 TUCIUILIHHE

VK-1. CnocobGeH oOCymecTBIATh IOUCK,
KPUTHYCCKHUI aHaIW3 U CUHTE3 MH(OpMaIuH,
MIPUMEHSATh CUCTEMHBIN MOJIXO0/ JI PELICHUS
MOCTABJICHHBIX 3a]1a4

VK-1.1. Ananusupyer 3amady, BbIIETsAsA €€ 0a30BbIe
COCTaBIISIOLINE;

VYK-1.5. PaccmarpuBaeT u npeiaracT BO3MOXKHBIE
BapHaHTHI PEIICHUsI MOCTABJICHHON 3a7a4uu, OLEHUBAs
UX JOCTOMHCTBA U HEJOCTaTKHU.

OIIK-1. Cmnocoben mnpuMeHsATH 0a30BbIe
3HaHUA B 00slacTU (PU3HKO-MaTEMaTHYECKUX
U (WIM) eCTeCTBEHHBIX HAayK B cdepe cBoeit
po(hecCHOHATLHOM IS TEIILHOCTH.

OIIK-1.1. Amnanu3upyeT Qu3ndyeckue OOBEKTHl U
MPOIECChl C MNPUMCHEHWEM 0a30BBIX 3HAHWHA B
o0acTi PU3NKO-MaTEeMaTHUECKUX HAYK

OIIK-2. CnocobeH TpPOBOAUTH HAyYHBIE
HCCIIEIOBAHUS (bu3UIECKUX 00BEKTOB,
CUCTEeM M TMpoIeccoB, oOpabaTeiBaTh W
MIPEJICTABIIATH SKCIICPUMEHTAIBHBIC TAHHBIC.

OIIK-2.2. Pemmaet TeopeTuyecKue 3a/1a4i U MPOBOAUT
MOJICIUpOBaHNE (PU3NYECKUX OOBEKTOB, CHUCTEM U
MIPOLIECCOB B paMKaxX HAYYHOT'O MCCIIEI0BaHMUS.

5. @opma NpoMeKYyTOYHOM ATTECTALMM U CeMECTP MPOXO0KIACHUS

JK3aMeH BO 2 CEMECTDE.

6. SAI3bIK MpenogaBaHuA. PYCCKUM.

1. Conepxanne TUCHUILINHBI, CTPYKTYPUPOBAHHOE 1O TeMaM (pa3aejiam) ¢

YKazaHu€M OTBCACHHOIO Ha HHUX KOJIUYECTBA aKaJCMHYCCKHUX YacOB U BHU/I0B

YU4eOHBbIX 3aHATHH.

1./11s1 CTy/AeHTOB 04HO# (popMBI 00yUEeHUA

Bcero
(uac.)

VYyeOHnas mporpamma —
HalMEHOBaHUE Pa3/IeNIOB U TEM

Camocrosite
TBHAs
paborta, B
TOM YHCIIE
Kontposns
(dac.)

KonrakTHas pabora (dac.)




Jlexknuu

CemuHapckue
3aHATUA

BCETO

I111

T.4.

BCETO B T..
111

1. IIpeameT MoneKyIIpHON
¢uzuku. TepmoanHaMUUeCKUi U
CTaTUCTUYECKUI METObl U3YUEHUs
MaKpPOCKOIIMYECKUX CUCTEM.
OcCHOBHbIE MOHATHUS
TEPMOJUHAMUKHU.
TepMmoarHaMHUYECKHE CUCTEMBI.
TepmoauHaMHuuecKOe paBHOBECHE.
Temneparypa. TepmomeTpus.
TepMonnHaMuyeckue napaMmeTpsl.
YpaBHEHHE COCTOSHUS.

2. BuyTpeHnHss sHeprus, padora,
terioTa. [lepBblii 3aKk0H
TEPMOAVHAMUKHU. TEeIII0EMKOCTb.
[IpuMeHeHue nepBoro 3aKoHa
TEPMOJMHAMUKH K MPOIECCaM B
WaeanbHOM rase. AnqnadaTn4ecKun
npouecc. Ypasaenue [lyaccona.

3. Huxmel. TemnoBslie 1
XOJIOIMJIbHBIE MalnHbL. [k
Kapno. Bropoii 3akon
tepmoauHamuku. [loctynaTsl
Tomcona u Knaysuyca.
Oo6parumsbie 1 HEOOpaTUMBIE
npoueccsl. Teopema Kapho.
TepmoauHaMuueckas mKana
TEeMIIepaTyp.

16

4. PaBenctBo Knaysuyca.
DOHTponus. 3aKOH BO3PACTAHMS
sHTponuH. PyHIaAMEHTAIBHOE
cooTHoIeHue ['nooea.
Tepmonunamuueckue GyHKIUN.
Tperunii 3aKOH TEPMOJUHAMUKH.

16

5. TennonpoBOAHOCTbh. 3aKOH
@®ypse. [Ipocreiimue
CTallMOHApHbIE 3a7aun
TEIIONPOBOJHOCTH.
BripaBHuBaHue TemMneparyp.

6. MexxMoneKysapHbIe
B3auMoOAcUcTBUA. Moiein
uJeanbHOro rasa. Jlapnenue rasa.
MonekynapHO-KUHETUYECKUIA
CMBICII TEMITEpaTypPHI.
PaBHOMepHOE pacmipeneneHue
KMHETUYECKON 3HEPruu 1o
cTeneHsaM cBo0Oabl. TemIoeMKOCTh
UJIeabHBIX Ta30B U TBEPABIX TEll.
BpoyHOBCKOE IBHKEHHE.

16




7. Pactipenenenue MOJIEKYJ 1o
ckopocTam. OyHKuumn
pacnpeznenenus Makcseia.
Pacnipenenenue momnexyin no
a0COIOTHBIM 3HAYCHUSIM
CKOPOCTH. XapaKTEepHbIE
CKOPOCTH. DKCIEPUMEHTAIbHAS
IIPOBEPKA paCIpENETICHUS
Makcgemia. CTOJIKHOBEHHUS
MOJIEKYJI CO CTEHKOH cocya.

15

8. MosekyJibl B CHJIOBOM MOJIE.
Bbapomerpuueckas popmyna.
Pacnpenenenue bonbimana. CBs3b
pacnpenenennii bonsumana u
Makcaesia.

9. CTaTUCTUYECKUI CMBICI
sHTponuu. DyKTyaIruu.
3aBUCHUMOCTH OTHOCUTEILHOM
GIIyKTyaIuu OT YKciia MOJICKYIL.

10.51BneHust mepeHoca B rasax.
Cpennss MHa CBOOOJHOTO
npobera MoJiekys. MosekysipHo-
KHHETHYECKasl OL[eHKa

K03 PHUIIHEHTOB IIepeHoca B ra3ax.
SIBiieHUs B pa3psUKEHHbIX ra3ax.

13

12. ®a3osble nepexopl. CucreMsl
C IIEPEMEHHBIM YHCIIOM YaCTHII.
XUMHAYECKHUH ITIOTEHIIHAI. Y CJIOBUS
paBHOBecHsI IBYX(ha3HOH
OJTHOKOMIIOHEHTHOM CHUCTEMBI.
VYpasuenue Kiaiinepona-
Knaysuyca. @a3oBbie 1uarpamMmmel.
Tpolinas Toyka. [Tonstue o
(ha30BBIX TIEpPEX0aax BTOPOTO poja.

13. I'panuna pasznena ¢as.
[ToBepXHOCTHOE HATSIKEHUE.
®opmyna Jlannaca. CMaunBaHue.
Kanunnsapusie sBieHus.
3aBUCHUMOCTD JaBJICHUS
HACBIIIIEHHOTO Mapa OT KPUBU3HBI
MMOBEPXHOCTHU KUJKOCTH.
MeTtacTaOuibHbIE COCTOSIHUSL.

14. Tepasbie Tena. OCHOBHBIE
CBOWCTBA KPHUCTAJLIOB.
Kpucrannmueckas pemierka.
DIIEMEHTBI CUMMETPUH
KpucTaoB. JledeKkTsl B
KpHUCTaJIIaxX.

DK3aMeH

27

27




Htoro

180 36

36 108

I11. O0pa3oBaTesbHbIE TEXHOJIOTHH

YueOHast mporpammax-
HAaMMEHOBAHME Pa3/esIoB U TEM

Bun 3anartus

O6pa30BaTCJ’IBHHC TCXHOJIOTHH

1. IIpeameT MoseKyIIpHON
¢uzuku. TepmoarHaMUUECKUI
U CTAaTUCTUYECKUN METOIBI
U3Y4YEHUS] MAKPOCKOIMYECKUX
cucreM. OCHOBHBIE IIOHATHUSA
TEPMOJUHAMUKHU.
TepMonnHaMU4YeCKUE CUCTEMBI.
TepmoauHamMuueckoe
paBHOBecue. Temneparypa.
Tepmomerpusi.
TepMmonnHamMnyeckue
rapameTpsl. Y paBHEHUE
COCTOSIHMSI.

.HCKI_II/II/I, IMPAKTUYCCKUE 3aHATUA

Nznoxenue TEOPETUUECKOTO
Marepuania (pe3eHTaIus)
Pemrenue 3agau
CamocTosiTenbHOe U3y4EHUE
TEOPETUUECKOro MaTepurasa

2. BuyTpeHHss sHeprus,
pabora, Terora. I[lepBblit 3aKoH
TEPMOJIMHAMUKH.
Temnoemkocts. [IpumMeHenne
MEPBOro 3aKOHA
TEPMOJAMHAMUKH K MpOLEccaM B
WJICAJIBHOM rase.
AnunabaTuyeckuit mporecc.
YpasHenue Ilyaccona.

.HGKIII/II/I, MPAKTUYCCKUC 3aHATUA

N3noxenne TEOPETUYECKOTO
MaTtepuaa (Ipe3eHTaIus )
Pewenne 3anau
CamocTosTenbHOoe U3yUYCHHE
TEOPETUYECKOTO MaTepuaia

3. Huknel. TermoBeie n
XOJIOAWJIbHBIE MalIUHBL. [{nK
Kapno. Bropoii 3akox
TepMoanHamMukH. [locTymarel
Tomcona n Knaysuyca.
OObpaTtumble U HEOOpaTUMBIE
npoueccsl. Teopema Kapho.
TepmonnHamuueckas mKasna
TEMIEPATYP.

.HGKLII/II/I, MPAKTUYCCKUC 3aHATUA

Nznoxenue TEOPETUYECKOTO
Marepuania (Mpe3eHTaIus)
Pemenue 3agau
CamocTosiTenbHOe U3y4eHUe
TEOPETUIECKOr0 MaTepuana

4. PasenctBo Knaysuyca.
OHTpomnus. 3aKOH BO3pacTaHus
sHTponuu. PyHIaMEHTAIBHOE
cootHotenue ['ndoea.
Tepmoannamuueckue GyHKIUH.
Tperunii 3aKOH TEPMOJUHAMUKH.

.HGKHI/II/I, IMPAKTUYCCKUEC 3aHATHA

N3noxenne TEOPETUYECKOTO
MarepHaia (Ipe3eHTanus)
Pemenne 3anau
CamocTosiTenbHOe U3y4EHUE
TEOPETUUECKOr0 MaTepuasa

5. TennonpoBOHOCTh. 3aKOH
@®ypse. [Ipocreiimne
CTallMOHApPHBIE 331a41
TEIIONPOBOJHOCTH.
BripaBHuBaHue Temneparyp.

.HGKHI/H/I, MPAKTUYCCKUE 3aHATHA

N3noxenne TEOPETUYECKOTO
MaTepuaia (IIpe3eHTaIusl)
Pemrenne 3anau
CamocTosiTenbHOe U3y4EHUE
TEOPETUUECKOr0 MaTepuaia




6. MexxMoIeKynsipHbIe
B3auMoercTBUsl. Moneinb
nJeanbHOro rasa. JlaBienue
rasza. MoJsekyJisipHO-
KUHETUYECKUN CMBICIT
TeMIieparypsl. PaBHOMepHOE
pacnpeneneHne KUHETHYECKOM
SHEPIUU 1O CTETIEHSIM CBOOOIBI.
TennoeMKoCcTh UIeanbHbIX
ra3oB M TBEPAbIX TEI.
BbpoyHOBCKOE IBMKEHHE.

.HCKHI/II/I, MPAKTUYCCKUEC 3aHATUA

N3noxenue TEOPETUUYECKOTO
MaTepuaia (IIpe3eHTaLusl)
Pemrenue 3agau
CamocTosiTenbHOe U3y4EHUE
TEOPETUYECKOI0 MaTepuania

7. Pacipenenenue MOJIEKyYJI 110
ckopocTsM. OyHKIUN
pacnpenenenus Makcsena.
Pacrnipenenenue Mosiekysn 1o
a0COFOTHBIM 3HAYCHHSIM
CKOpPOCTH. XapaKTepHbIe
CKOPOCTH. DKCIIEpUMEHTAJIbHAS
MIPOBEPKa pacIpeeaeHus
Makxkcgesuia. CTOJIKHOBEHUS
MOJIEKYJI CO CTEHKOM cocya.

.HGKLII/II/I, MPAKTUYCCKUC 3aHATUA

Nznoxenue TEOPETUIECKOTO
MaTtepuaa (Ipe3eHTaIus )
Pemenue 3agau
CamocrosTenbHOe U3y4YCHHE
TEOPETUIECKOT0 MaTepuasa

8. Mosekyibl B CUJIOBOM II0JIE.
bapomerpuueckas popmyna.
Pacnipenenenue bonbnmana.
CBs3b pacrpeesieHuit
bonpimMana n Makcsemia.

.HGKIII/II/I, MPAKTUYCCKUC 3aHATUA

N3noxenne TEOPETUYECKOTO
MaTtepuaa (IIpe3eHTaIus )
Pewenne 3anau
CamocTtosTenbHOoe U3yUYCHHE
TEOPETUYECKOTO MaTepuaia

9. CtaTuCTUYECKUI CMBICIT
sHTponuu. OIyKTyaluu.
3aBUCUMOCTHb OTHOCUTEILHOMN

GIIyKTYyanuu OT Yrcia MOJICKYII.

.HeKI_II/II/I, IMPAKTUUICCKUC 3aHATHUA

Nznoxenue TEOPETUIECKOT0
MaTtepuaia (Ipe3eHTalus )
Pemenue 3amau
CamocTosTenbHOoe U3y4EHUE
TEOPETUUECKOr0 MaTepuana

10.51BneHust mepeHoca B rasax.
Cpenuss 1MHa CBOOOHOTO
npobera MoJIeKyII.
MonekynspHO-KUHETHUECKAs
OlleHKa K03 pUIIMEeHTOB
IepeHoca B raszax. SIBnenus B
PA3PAKCHHBIX I'a3ax.

.HGKHI/II/I, MPAKTUYCCKUC 3aHATUA

N3noxenne TEOPETUYECKOTO
MartepHaia (Ipe3eHTanus)
Pewmenne 3anau
CamocrosiTenbHOe U3y4EHHE
TEOPETUUECKOr0 MaTepuasa

12. ®a3oBble nEpexopl.
Cucremsl ¢ IepeMeHHBIM
YUCJIOM 4acTUL. XUMUYECKUN
MOTeHUMAaN. Y CJI0BUS
paBHOBecHsI IBYX(ha3zHOU
OJTHOKOMITOHEHTHOM CHUCTEMBI.
VYpasaenue KiaiinepoHna-
Knaysuyca. ®a3oBbie
auarpaMMsl. TpoliHas To4YKa.
[TonsiTre o Ga3zoBbIX Mepexogax
BTOPOT'0 poAa.

.HGKLII/II/I, MPAKTUYCCKUC 3aHATUA

Nznoxenue TEOPETUYECKOTO
Marepuana (pe3eHTaIus)
Pemenue 3agau
CamocTosTenbHOe U3y4eHUe
TEOPETUIECKOr0 MaTepuana

13. I'panuna pasnena ¢as.
[ToBepXHOCTHOE HATSKEHHE.
®dopwmyia Jlamnaca.

.HGKHI/H/I, MPAKTUYCCKUEC 3aHATUA

N3noxenne TEOPETUYECKOTO
MaTepuaa (Ipe3eHTarus)
Pemenne 3amau




CwmauuBanue. Kanumisipaeie
SIBJICHUSI. 3aBUCUMOCTh
JIaBJICHUS HACBIILIEHHOTO Mapa
OT KPUBU3HBI TOBEPXHOCTHU
KHUAKOCTU. MeTacTaOuiIbHbIE
COCTOSIHHSI.

CamocTosiTenbHOE M3y4YCHHE
TEOPETUUECKOT0 MaTepuaa

14. Tepabie Tena. OCHOBHBIE
CBOMCTBA KPUCTAJUIOB.
Kpucrannuueckas pemierka.
DneMEeHTbl CUMMETPUH
KpuctamioB. JlepekTsl B

.HGKHHH,HpaKTquCKHGBaHHTHﬂ

Nznoxenue TEOPETUIECKOTO
Marepuania (pe3eHTalus)
Pemrenue 3agau
CamocTosiTenbHoe U3y4EHUE
TEOPETUUECKOr0 MaTeprasa

Kpucrajujiax.

IV. OueHounble MaTepuabl 1J NMPOBeACHUS TeKyHIeld U MPOMEKYTOYHOM
arrecTanum

dopMa mnpoBeAeHUS] NMPOMEKYTOYHOI0 KOHTPOJS: CTYICHTHI, OCBOMBIIHWE
nporpamMmy kypca «MolekynsgpHas Qu3nka» MOTYT TMOJIYYUTh SK3aMEH IO UTOram
CEMECTPOBOM PEUTHUHIOBOM arrecTtanuu coriacHo «llosioxkeHuss O pEeUTHHIOBOMN
cucteme ooyuernus B TBI'Y» (mportokosn Ne8 ot 30 ampesst 2020 1.).

Ecmu ycnoBus «llosoxeHnss 0 peUTUHIOBOM CHCTEME ...» HE BBIIOJHEHBI, TO
3aueT craercs cornacHo «llomoxeHuss 0 MPOMEXKYTOUHOU arTecTaluu (PK3aMEHax W
3adeTax) o0ydJaroIuxcs 1Mo mporpaMmam Beiciiero oopazoBanust TBI'Y» (mmpotokon Ne8

ot 30 ampens 2020 1.).

J{ns mpoBeneHns TEKyIen 1 IpOMEKYTOYHOM aTTECTALNHN:
YK-1. CnocobeH ocyuiecTBIATh MOUCK, KPUTHUECKUI aHaIN3 U CUHTE3 MH(pOpMaIuH,
MIPUMEHSATh CUCTEMHBIN IMOAXO/ JIJIS1 PEIIEHUS ITOCTABJICHHBIX 33144

VYK-1.1. Ananuzupyer 3a1auy, BeJesis e 6a30BbIe COCTABISIONINE;

YK-1.5. PaccmaTtpuBaeT u npeayiaraetT BO3MOXHbBIE BAPUAHTHI PEIICHUS! TOCTABICHHOM
3a/1a4u, OLEHUBAsI UX JOCTOMHCTBA U HEJOCTATKH.

J1y1st BceX MHIMKATOPOB OJIMH CIOCOO aTTECTAINH:

3apanme: Pemmmth 3amauy: Iloctosnnas temmneparypa t; = 18 °C B komHare
noaaepxxkuBaercs ekrTponarpesatenemM momHoctd N = 500 Bt. Temnepatypa Bo3ayxa
cHapyxu t, = — 21 °C. Jlnga noanepxaHusi B KOMHATe TOM K€ TEeMIIEpaTypbl MOXKHO

MCIIOJB30BaTh BMECTO DJIEKTPOHArpeBaTessl TEIJIOBOW Hacoc (TEIUIOBasl MalllMHa,




paboTaromas 1o XoJoauiabHoMy 1ukiy). Kakyto MuHumanenyio momiHocts N' Oyzaer
NOTpeONISITh  OT DBJEKTPOCETH TEIJIOBOM HAcoc, padoTalolmuid ¢ MaKCUMaJIbHO
BO3MOXKHOH 3P (PEKTUBHOCTHIO?

Cnoco0 arrecranuu: MUCbMEHHBIN

Kputepun ouenkm: * Bricokuii ypoBenb (3 Oamia Mo KakIoMy KPUTEPHIO):
[Torumaet pusnyeckre MPUHIAIB PAOOTHI TEIJIOBBIX MalTuH. MOXeT HalTH GopMyITy
JUTsl pacyeTa MOIIHOCTH TEIIOBOTro Hacoca. [lonyuaet pelienue;

Cpennuii ypoBeHb (2 Oamna mo KaxiaoMmy kputepuio): [lonumaer ¢usuky
SBJICHUS, YKAa3aHHOTO B YCJOBHMM 3ajauyd. 3HaeT (GopMyny UIsl pacuyera MOLIHOCTH.
HeyBepeHHo mnpuMeHseT ee, 3amuchiBas HeoOXoaumble cooTHoueHus. Ilomyuaer
pelieHue;

Huskuit ypoBens (1 6amn no kaxaomy kputepuio): [lonumaer Gpusnky sBieHus,
YKa3aHHOTO B yCIIOBUU 3a/1ayil. 3HaeT OCHOBHBIC popmyibl. C TPyAOM MPUMEHSET UX,

3aIIuChIBas HCO6XOI[I/IMBIC COOTHOIIICHUA.

OIIK-1. Cnocoben mnpuMeHATh 0a30Bble 3HAHUA B 00dacTH  (PUBHKO-
MaTreMaThYeckux M (WIM) €CTECTBEHHBIX Hayk B cdepe cBoeil mpodeccruoHanbHOM
NEATEIbHOCTHU:

OIIK-1.1. Amnanusupyer ¢usnyeckue OOBEKThI U MPOIECCHl ¢ MPUMEHEHUEM
0a30BbIX 3HAHUI B 001aCTH (PU3UKO-MATEMATHUECKIX HaYK.

3aganme: Pemure 3amauy: HMpeanbHbld ra3 CXMMaeTCs MOJ TMOPIIHEM B
HUWJIUHAPE TaK, YTO YXOJALIEE B OKPYXAIOLIYI0 CpeAy TEeIUI0 PAaBHO HN3MEHEHMIO
BHYTpEeHHEH sHepruu raza. Onpegenure padoTy, 3aTpadyeHHYI0 Ha CKATUE OJTHOTO MOJIS
rasza npu M3MeHEeHHH oO0bema B JiBa paza. UeMy paBHA TEIIOEMKOCTh B 3TOM Mpoliecce?

Hauanbnas Temneparypa rasa passa 7y.

Cnoco0 arrecTauum: NUCHMEHHBIN.
Kpurepun omenku: * Bpicokuii ypoBeHb (3 Oayia 1Mo KaXIOMy KPUTEPHIO):
[Tonumaer ¢GuU3UKy SBICHUSA. YMEET BBIYUCISATH W3MEHEHUS] TEPMOJUHAMUYECKHUX

BCIIMYKMH B TCILUIOBBIX IIPOHECCAX. Honyqu HpaBI/IJ'IBHBII‘/Jl OTBCT,



Cpennuii ypoBeHb (2 Oamna mo KaxiaoMmy kputepuio): [lonumaer ¢usuky
aBieHusl. [Ipou3BOINUT  BBIYMCIEHHUS TEPMOJMHAMUYECKHX BEJIWYMH B IMPOCTEHILIHX
ciydasx. [loxyyeH npaBuiIbHBINA OTBET.

Huskwuit ypoBens (1 Gamn nmo xkaxaomy kputepuio): [lonumaer ¢pusuky siBIeHUS.
HeyBepeHHO BBIUMCIISIET W3MEHEHHsS TEPMOJMHAMMYECKUX BEJIMYMH B TEIUIOBBIX

Imponcccax. HOJ’Iy‘IeH HETOYHBIN OTBET.

OIIK-2. CriocoOeH mpOBOJIUTH HAy4YHBIE HCCIENOBaHUS (DU3UUECKUX OOBEKTOB,
CUCTEM U TIPOIIECCOB, 00pabaThIBATh U MPEACTABIIATH YKCIIEPUMEHTAIBHBIC JaHHBIC!

OIIK-2.2. Pemaer TeopeTHYecKue 3aJayd M TMPOBOJUT MOJICIIMPOBAHUE
¢bu3nUecKuX 0OHEKTOB, CUCTEM U MPOIECCOB B paMKax HAYYHOTO UCCIIEI0BAHUS.

3aganue: Pemmre 3amauy: Hamwmmmre Bbipaxkenue mist goiau (AN/N) mornekyn
ra3a, KHHETHUECKHE DHEPTUU MOCTYNATEIHHOTO JBM)KEHHS KOTOPBIX MPU TEMIIepaType

T 3akmoueHbl Mexay € U € + Oe. Halinure HauBeposTHelIee 3HAUCHUE dTOW YHEPTUU

Em.

Cnoco0 aTrrecTanyu: NMCbMEHHBIN

Kputepun ouenkm: * Bpicokuil ypoBeHb (3 Oaymia mo KakIOMy KpPUTEPHIO):
[ToHnMaeTr MaTreMaTU4YeCKUM amnmapar KBaHTOBOM TEOPHUM, U 3aIlMCHIBAET OCHOBHBIC
COOTHOILICHHSI KBAHTOBOM MeXaHUKHU. [loy4yaeT npaBUIbHBIN OTBET;

Cpennuit  ypoBeHb (2 Oamna mo kKaxaoMmy kputepuio): I[loHumaer
MaTeMaTUYECKUM aImapar KBaHTOBOM TEOPUH, HO HEYBEPEHHO 3aIllMCBIBAET OCHOBHBIC
COOTHOILICHHSI KBAHTOBOM MeXaHUKH. [loy4yaeT npaBuUIbHBIN OTBET;

Huskuit yposens (1 6amrt mo xkaxaomy Kputeputo): [lonuMaer maTeMaTudecKkuii
amrapar KBaHTOBOM TEOPUM, M C TPYAOM 3alMCHIBAET OCHOBHBIE COOTHOIIEHUS

KBAHTOBOM MeXaHUKHU. [TonydyaeT HENMpaBUIbHBIA OTBET.

V. YueOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE OOecTiedeHne TUCIMILTUHbI
1) PexoMennyemast nureparypa

a) OcHOBHas1 JuTeparypa:



. CaBemseB U. B. Kypc oOmeit ¢usuku. T. 3 : MosekyasipHasi ¢puzuka u
TepMOIMHAMHUKA. - 5-€ u31. - CankTt-IletepOypr : Jlanb, 2021. - 224 c. - ISBN 978-5-
8114-1209-9. https://e.lanbook.com/book/167871

. Temecaun B. P. Moiekynsipasi ¢pusuka [ D1IeKTpoHHBIN pecypc] - 3-€ u31., cTep. -
Cankr-IlerepOypr : Jlams, 2021. - 368 c. - ISBN 978-5-8114-1002-6
https://e.lanbook.com/book/167783

. ®pum C. O. Kypc obmeit ¢muku. T. 1 : Ouzndeckue OCHOBBI MEXaHUKH.
Monekynsipaas ¢puzuka. Konebanus u Boinsl - 13- uzg. - Cankr-IletepOypr : Jlanb,
2021. - 480 ¢ - ISBN 978-5-8114-0663-0. Pexxum  mocryma:
https://e.lanbook.com/book/167787

. Kuxonn A. K. MoJjiekyasippas ¢pusuka [neKTpoHHBIA pecypc] - 4-e u3., crep. -
Cankr-Ilerepoypr : Jlams, 2021. - 480 c¢. - ISBN 978-5-8114-0737-8
https://e.lanbook.com/book/167687

0) JlononHuTENNbHAS TUTEPATYypA:

. Kymun JI. C. Kypc oOmieit ¢hu3uku (B Borpocax u 3ajadax) [ IIeKTpOHHBIHN pecypc] -
2-¢ u3n., uctp. u jgor. - Caakr-IletepOypr : Jlans, 2021. - 320 c. - ISBN 978-5-8114-
1372-0 https://e.lanbook.com/book/168513

. Ilpomikna C. C. MexaHuka, TepMOAMHAMUKA WU MOJEKYJISPHAs (U3UKA.
COopHuK 3amad: YdueOHOE TocoOMe I BY30B - 2-€ W3, - DJIEKTPOH. JaH. -
MockBa : HOpaiit, 2021. - 467 c. - (Bwicmee o0OpazoBanue). - URL:
https://urait.ru/bcode/472157

. Muponosa I'. A. MoJuekyasipuas ¢pu3MKa 1 TEpMOAMHAMHUKA B BOIPOCAX H
3amadax [Daexkrponusiit pecypce] - Cankr-IletepOypr : Jlans, 2021. - 480 c. - -
ISBN 978-5-8114-1195-5 https://e.lanbook.com/book/168403

. Tpodumora T. U. PykoBoacTtBo Kk pemieHuro 3amgad mo ¢usuke : YdeOHOe
mocoOue Jist By30B. - 3-€ U3J1. - DIEKTPoH. AaH. - Mocksa : FOpaiit, 2021. - 265

c. - (Boicmiee obpaszoBanue). - URL: https://urait.ru/bcode/468399

2) IIporpamMHoOe oOecrieueHue


https://e.lanbook.com/book/167871
https://e.lanbook.com/book/167783
https://e.lanbook.com/book/167787
https://e.lanbook.com/book/167687
https://e.lanbook.com/book/168513
https://urait.ru/bcode/472157
https://e.lanbook.com/book/168403
https://urait.ru/bcode/468399

a) JIneH3snoHHoe nporpaMmMHoe o0ecreyeHme

6) CB0oOOHO pacmpocTpaHsieMOe MPOrpaMMHOE 0OecTIeueHre

3) CoBpemeHHbIe TpodeccHoHaTbHBIE 0a3bl JAHHBIX U HHPOPMAITMOHHEIC
CIIPABOYHBIE CHCTEMBI

Hayunas 6uonanorexa TBI'Y: http:/library.tversu.ru/

DiexTpoHHas OnbiroTeka u3garenbcrsa Jlans: http://e.lanbook.com/

OEC«ZNANIUM.COM» www.znanium.com;

OFC «YuuBepcuteTcKas bubiuomexa ounauny https://biblioclub.ru ;

o &~ w D oE

Caiit mznarensckoro qoma FOPAUT: http://www.biblio-online.ru/

4) Ilepeyenr pecypcoB HH(DOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHONW  CETH

«HTEepHET», HEOOXOAUMBIX JJI1 OCBOCHUS JUCIUTLIAHBI

VI. Meroanyeckue MaTepuajJbl Jias OOy4alIIUXCH MO OCBOEHHIO
AUCUMILTAHBI

— NJIaHbl NPAKMUYECKUX (CEMUHAPCKUX) 3AHAMULL.

Cemunap 1: Pemenue 3agau  Ha  TeMy  «YpPaBHEHHUE  COCTOSIHUS
TEPMOJAMHAMUYECKOUN cucTtembl. YpaBHeHue Knaneipona-Menaeneesay.

[Ipumeps! 3a1au:

1. Atmocdhepa BeHepbl MOYTH MOJHOCTHIO COCTOMT W3 YIJIEKHCIIOrO Tasa.
Temmepatypa y moBepxHocTy miaHeTsl okojo t = 500 °C, a maBnenue okono p = 100
atM. Kakoii 00beM HOMKEH MMETh HMCCICIOBATEIBCKHM 30HJ Maccod M=I1T, 4TOOBI
J1aBaTh B HWKHUX CIIOsiX aTMocdepbl Benepni?

2. OnpenenuTe HaMMEHbLIEE BO3MOXKHOE JAaBJICHUE UACAIBHOIO raza B Ipolecce,
npu kotopoM 7' = Ty + (xVZ, rae 1o ¥ o TTOJIOKUTENBHBIE TIOCTOSHHBIC, V — 00beM MOJIS
rasa.

Cemunap 2: Pemenue 3amau Ha Temy «llepBoe Hauyamo TEepMOIMHAMHUKHU.
[IpuMeHeHre nepBOro 3aKOHa TEPMOJIMHAMMKY K MPOIeccaM B UICAIbHOM Ta3e»

[Ipumeps! 3a1au:


http://library.tversu.ru/
http://e.lanbook.com/
http://www.znanium.com/
https://biblioclub.ru/
http://www.biblio-online.ru/

1. HarpeBaercs wim OXJIAKIAETCsl MACAIBHBIM a3, €CIM OH PaclIMpseTcs IO
3aKOHY PV? = const? Kakosa ero MOJISIpHAs! TEMJIOEMKOCTh B 3TOM Tpoliecce?

2. neanbHbIil Ta3 CKUMAETCS MOJ MOPIIHEM B LIIMHAPE TAK, YTO YXOJSIIEE B
OKPY’KAIOIIYIO CpeJly TEIJI0 paBHO U3MEHEHUIO BHYTPEHHEHN sHepruu ra3za. Onpenenure
paboTy, 3aTpayeHHYIO Ha CXaTHE OJIHOrO MOJS ra3a Mpu HM3MEHEeHWH oObeMa B JBa
paza. UeMy paBHa TEIUIOEMKOCTh B 3TOM mpouecce? HawanbHas temmepaTypa rasa
paBHa T

Cemunap 3: Pemenue 3amau Ha TeMy «llukibl. TemnoBele W XOJIOOUIIBHBIE
MAIlIUHbBD.

[Ipumeps! 3a1ay:

1. Ha pucynke u3o0pa>keH 00paTUMBbIi ITUKJI, BBITIOJTHSEMbIT
MOJIEM HJCAIBHOTO Ta3a B HEKOTOPOM TEIJIOBOW MaAIlUHE.

Haiinure paboTsl Aj;, BBIIOIHAEMBIE MAIIMHON Ha Ka)KIOM JTale v
LMKJIA; KoaudyecTBa Teruia Qjj, moiydaeMble rasoM Ha kaxzaoM osrtane u KIIJ nukna,
BbIpa3uB ero kak GpyHkuuto temneparyp 71, 1», T3. Ilpouecc 31 — annabaTuyeckuil.

2. OguH Monb HaecanbHOTO ojHoaToMHOro raza (C, = 3R/2), 3aHuUMaromero
o0bem V) npu gaBieHun P, pacmupsieTcs Mpy NOCTOSIHHOM JIaBJIeHUU 10 o0beMa 2V,
IIOTOM C)KHMAaeTCsl B MOJUTPOIMUYECKOM Ipoiiecce 10 odobema Vi/2 u maBnenus Pi/4,
3aTeéM M30TEPMUYECKH pacIIupseTcs 10 ucxomaHoro oobema V. I{ukn 3aBepimaercs
MOBBIIIIEHUEM JIaBJICHUS TIpU ocTosiHHOM 00beme. Halinure KIIJ rukia.

Cemunap 4: Pemenue 3amad Ha TeMy: «BTopoil 3akoH TEpMOJIWHAMUKH.
PasenctBo Knay3uyca. OuTponusi. 3aKOH BO3pacCTaHUS SHTPOIIAM.

[Ipumeps! 3a1au:

1. Bpruuciaure W3MEHEHHS BHYTPEHHEW SHEPrMM W SHTPONUU OAHOTO MOJS
MJIeabHOTO ra3a PH paciiupenuH 1o nojutporne PV" = const ot o6bema Vi 10 06bema
V,. PaccmoTpuTe 9acTHBIE CiTydan H30TEPMHUUECKOTO U aI1adaTHIECKOTO TPOIIECCOB.

2Hmn%mmmmmwmmmwmmmmmwmxummﬂmmmC=afﬂma—
nocTosiHHas. Haiinure SHTpomuio KpucTaia Kak (YHKIMIO TeMIepaTypbl B 3TOH

o0Jtactu.



Cemunap 5: Pemenue 3amau Ha TeMy: «TemnonpoBoaHocTh. CTannrOHapHbIE
3a/1a4M TEIIONPOBOAHOCTHU. BhIpaBHUBaHUE TEMIIEPATYPY.

[Ipumeps! 3a1au:

1. Haipure pacnpeneneHue Ttemmeparypbl B IPOCTPAHCTBE MEKIY JBYMs
KOHIIEHTpUYeCKUMU cepamu ¢ paauycamu R; u Ry, 3an0IHEHHOM MPOBOIAIIMM TETLIO
OJIHOPOJIHBIM BEIIECTBOM, €CIIM TeMIepaTypsl cep paBubl 11 u 7.

2. ITo oiHOPOAHOMY HIJIMHAPUYECKOMY MPOBOY paauyca R 6e3 uzonsuuu TeueT
MOCTOSIHHBIN 3JieKTpuueckuil Tok J. Ompenenutre cTallMOHAPHOE paclpeneieHue
TeMIepaTypbl B MPOBOJIC, €CJIM €ro MOBEPXHOCTh MOJJICPAKUBACTCS MPHU MOCTOSTHHON
temrniepatype 1o, KoaddunueHt TemmonpoBOAHOCTH MpPOBOoAa K, YACJIbHOE
CONPOTHUBJIEHUE P MOYXKHO CUUTATh HE 3aBUCSIINM OT TEMIIEPATYPHI.

Cemunap 6: Pemienue 3aaau Ha Temy: «Moaens uaeanbHoOro rasza. Jlapimenue rasa.
MonekyasipHO-KUHETUYECKUM CMBICI TeMrepaTyphl. TenaoeMKOCTh HIeaIbHBIX Fa30B U
TBEPIBIX TEID.

[Ipumeps! 3a1ay:

1. BakyymHBIE HACOCBHI MO3BOJISIOT IOJIY4YaTh JaBieHus 1o P = 410" IIa (mpu
KOMHATHOH Temmeparype). Haifaure umcio Momeky:r rasa n B 1 cM® u cpemmee
pPacCTOSIHHE I MEXK1Y HUMH MPHU 3TOM JaBJICHUH.

2. KakoBa OyaeT cpedHsis KMHETHYECKAs SHEPrys BpallaTeIbHOTO JBHXKCHUS
MOJIEKYJIbI BOJOPOJA, €CIIY MEPBOHAYAIIBHO OH HAXOJAWJICS TP HOPMAJIbHBIX YCIIOBUSX,
a 3aTeM ObLT aguadaTHYECKH ckaT B 32 paza?

Cemunap 7: Pemienue 3amau Ha teMy: «Pacnpenenenre MOJIEKyJ MO0 CKOPOCTSIM.
OyHKUMK pacupeneneHus Makcsemiay.

1. Haiimute mis asora mpu 7 = 300 K orHomenume uucima mojekyn dN; ¢
KOMIIOHEHTaMH CKOPOCTH B10JIb ocu x B uHTepBajie 300+0,31 m/c k unciy mosekyn dN,
C KOMIIOHEHTaMu cKkopocTu B uaTepBaie 500+0,51 m/c.

2. Haitgure 10110 MOJNEKYA O, KOMIOHEHTHI CKOPOCTH KOTOPBIX, apaiebHbIC

HEKOTOPOH OcH, JiekaT B WHTEpBaie (v, v, + dv,), a MOAYIH NEPHEHIUKYISAPHOM



COCTABJISIOIICH CKOPOCTH 3aKJIFOUEHBI MeXay L, ¥ L) + dv,. Kakas gacte Monekyn o,
YIOBJIETBOPSIET TOJIBKO BTOPOMY YCIIOBHUIO?

Cemunap 8: Pemenue 3amau Ha TeMy: «PacnpeneneHue MOJIEKYJ IO
a0COJIIOTHBIM 3HAYEHUSM CKOPOCTH. XapaKTepHbIE CKOPOCTH.

[Tpumeps! 3a1au:

1. Haiimure <1/v> — cpenHee 3HaueHHE OOPATHOW CKOPOCTH MOJICKYII
UJeaNbHOr0 raza npu Ttemmneparype T, eciaum macca KaXJOW MOJIEKYJbl paBHAa m.
CpaBHHTE MOTYYEHHYIO BEJIMYUHY ¢ 0OpaTHOM BEJIMUMHOMN CpeTHEeN CKOPOCTH.

2. Hanummre Beipakenue st goiad (AN/N) momekyn rasa, KHHETHYECKHE
SHEPIruM MOCTYNATEIBLHOIO IBHKEHUS KOTOPHIX TIPHU TeMiiepatype 1 3aKII0UEHbl MEXKY
e u € + de. Haliiure HanBeposTHEHIIee 3HAYCHUE ITON SHEPTHH Ep,.

Cemunap 9: Pemenne 3amad Ha Temy: « CTOJKHOBEHUS MOJEKYJ CO CTEHKOU
coCcy1ay.

[Ipumeps! 3a1au:

1. B ToHkocTeHHOM cocynie o0bemMa V, CTEHKH KOTOPOTro MOAJIEPKUBAIOTCS MPU
IIOCTOSIHHOM TeMIepaType, HaXOauTces uaeanbHbii ras. Cocya nomenieH B Bakyym. Kak
OyIeT MEHATbCA C TEYEHUEM BPEMEHU KOHLEHTpAIUsl MOJIEKYJ h raza BHYTPHU COCyAa,
€CJIM B €r0 CTEHKE CJIeJaTh OYEHb MAJIOE OTBEpCTHE Iuomanu S. Onpenennure Bpems
t1/,, IO UCTEUEHHH KOTOPOTO JIaBJIEHWE ra3a BHYTPHU COCYJla YMEHBIIUTCSA B JIBa pasa.
HavanbHast KOHIIEHTpaus n.

2. B TOHKOCTEHHOM COCYZE, ITIOMEUIEHHOM B BaKyyMe, UMEETCS OYE€Hb Majoe
OTBEpCTHE, HA KOTOPOE H3BHE HAINpPABISETCS MMapaUICIbHbI MYyYOK OJIHOATOMHBIX
MOJIEKYJI, JIETSIIUX C OJTHOM M TOW k€ CKOPOCTHIO ULy, MEPIEHIUKYISIPHOU IMJIOIIAIN
oTBepcTus. KOHIIEHTpanuss MOJEKYJl B IIy4ke paBHa Ny. Haiigure cpenHroro CKOpPOCTh
<L>, KOHUEHTpPAIMIO MOJEKYI N U TeMmneparypy I ra3a B COCyJ€ B yCTAHOBHBIIEMCS
PAaBHOBECHOM COCTOSIHHH.

Cemunap 10: Pemenme 3amau Ha Temy: «Pacnpenenenue bonpumana. Cssb
pacnpenenenuii bosbimana 1 Makcseuiay.

[Ipumeps! 3a1au:



1. A30T HaXOOUTCS B OYEHb BBICOKOM COCYJI€ B OJHOPOJIHOM IOJI€ TSHKECTH MPHU
temnepatype 7. TemnepaTypy yBenuduiu B 1 pa3. Ha kakoi BeicoTe h KOHIIEHTpaIus
MOJIEKYJI a30Ta OCTAJIACh MPEKHEN?

2. Humuaap paguyca R u BeicoThl H, copeprxaniuil uaeaabHblid ra3, paBHOMEPHO
BpallaeTcs B OJHOPOAHOM IIOJI€ TSKECTU BOKPYTI CBOEM T'€OMETPUYECKOW OCH C
YIJIOBOM CKOpPOCThIO . HaiinuTe pacrpenerieHue KOHIIGHTpPAMU MoJieKyl rasa n(r,z)
BHYTpPH LIWJIMHJPA, €CIIM €r0 OCh HaIlpaBJIeHa BEPTHKAIbHO. Macca 0OTHOM MOJIEKYJIbI M,
noJiHoe ynciio MmoJjiekyn N.

Cemunap 11: Pemenue 3anau Ha teMy: «PeanbHble ra3sl. YpaBHeHue Ban-gep-
Baanbca. BHyTpeHHsIs DHEPTHS pEANIBHOTO Ta3ay.

[Ipumeps! 3a1au:

1. Haiinure BelpakeHHE A1 M30TEPMUUYECKONW CHKMMAEMOCTH Yp M Kod(dduumeHnrta
00BEMHOTO pacimupeHus o raza Ban-nep-Baansca.

2. Monp a3ora pacumupsieTcss B IMyCTOTy OT HadayibHOro odbema V; = 1 1 1o
koHeuHoro V; = 10 n. Hailigute nonmxenue temmneparypsl AT mpu TakoM mporecce,
eCIM TOCTOSIHHAS a B ypaBHeHHH Bamn-mep-Baambca mis asora pasma 1,35-10°
aTM-cM°/MOJIB’.

Cemunap 12: Pemenue 3amau Ha temy: «9ddext Jxoynsa-Tomcona»

[Ipumeps! 3a1au:

1. Halinure namenenue sHTpornuu B npouecce [Jxoynsa-TomcoHa.

2. Ilokaxkure, 4TO ra3, NOAUYUHSIIONININCS ypaBHEeHUIO BaH-nep-Baanbca, c a =0 B
ombite J[xoynst — Tomcona Bcerma HarpeBaercs, a ¢ b = 0 — Bcerma oxJyaxaaercs.
Bripasure AT uepes AP, cuutas, uro |AP|<< P.

Cemunap 13: Pemenune 3agau Ha TeMy: «I'panuna pasnmena ¢as.
IToBEpXHOCTHOE HATSHKEHUE. ).

[Ipumeps! 3a1au:

1. Kak BeIMKO NOBEPXHOCTHOE HATSHKEHUE G IKUIAKOCTH, €CIM NETIS U3
PE3MHOBOTO IMIHYpa IIMHOW L ¢ momepeyHbIM CedeHHeM S, MOJIOKEHHAs Ha IJICHKY

ATOM KHUAKOCTH, PACTSIHYJIACh B OKPYKHOCTh paanyca R mocie Toro, kak mjieHka Obiia



MPOKOJIOTa BHYTpU mnerau? CuuTaiiTe, 4TO NpU MalbIX PACTSDKEHUSAX ISl PE3UHBI
cupaBeuIuB 3aKoH ['yka, 1 Moaysnbs FOHra pe3unsl paseH E.

2. Kamiga HecxuMaeMOW MUAKOCTU COBEPILIACT IMYJIbCALIMOHHBIE KOJEOAHMUS,
CTaHOBSCH MOCJEIOBATEIbHO BBITSIHYTOM, C(hepuuecKkoi, CILIIOCHYTOM, cepruyecKoi,
CHOBa BBITAHYTOM M T.n. Kak 3aBucuT mepuonx 3Tux myibcanuid 1 OT INIOTHOCTH P,
IIOBEPXHOCTHOT'O HATSKEHUS G U paauyca Kamiu I?

Cemunap 14: Pemenue 3agau Ha temy: «®Dopmyna Jlamaca. KanumisipHbsie
ABJICHUS. 3aBUCHMOCTb JIaBJICHHMSI HACBHIIIEHHOTO Mapa OT KPUBU3HBI IOBEPXHOCTH
KHUIKOCTI».

[Ipumeps! 3a1au:

1. KakoBa pa3HOCTh ypOBHEH XHUAKOCTU B JIByX COOOLIAIOLIMXCSA KaIWLISPAX C
nuamerpamu d; u d, ? [ToBepXHOCTHOE HATSHKCHUE KUIKOCTU paBHO G. KpaeBbie yritbl
MEHHCKOB paBHbI HYIIO. [IIOTHOCTB KUKOCTH paBHA P.

2. I'paMM pPTYTH NOMEIIEH MEXY ABYMsI IUNIOCKUMH CTEKJISHHBIMU IUIACTHHKAMU.
Kakyto cuny F Hago npuiioKuTh K BEpXHEW IJIACTUHKE, YTOOBI PTYTh NpHUHsIA GopMy
KpYIVIOW JENEmKH OAHOPOAHOM TonmmHbl W pamuyca R = 5 cm. IloBepxHocTHOE
HaTsbkeHue pryty (npu 15 °C) o = 487 nuH/cM, KpaeBOW yroa MEXIy PTYThIO U
ctexsiom O = 140°.

— cOOpHUKU 3a0ay.

1. «COopHuK 3amay mo obmemy Kypcy ¢usuku». Yacts 2. TepmonuHaMuka u
monekynsapHas pusuka. [Tog pen. JI.B. Cuyxuna. M.: @usmataut, 2006.

2. «COopauk 3amau 1o oOmemy Kkypcy ¢Gusukm». Yacte 1. Mexanuka.
Tepmonunamuka u monekymsipHas ¢usuka. [log pen. B.A. OBunnkuna. M.: U3n—Bo
MO®TH, 2004

3. UponmoB W.E. «3amaum mo obmer ¢usuke». M.: 3A0 «M3narenscTBO
BMHOM», 1998.

— MemoouyecKue peKoMeHoayuu no Op2aHu3ayuu CamoCmosmenbHou pabomol
CMYOeHmos:

1. U3y4uuTh peKOMEHAYEMYIO JTUTEPATYPY.

2. IIpocmotpeTs 3amaun, pa3o0OpaHHbIC HA ayTUTOPHBIX 3aHATUSIX.



3. Pa3obpatp 3amaum, peKOMEHIOBAHHBIC MPEMOAABATENEM ISl CAMOCTOSTEIIEHOTO
pEIIeHus, WUCIIONB3Ysl, TP HEOOXOAMMOCTH, TPUMEPHI PEIICHUS aHATOTUYHBIX
3azay.

4. O6cyauTh TpOoOIeMBbI, BOSHHUKIINE TIPU PEIICHUH 33424 C TIPETIOIaBaTeIIeM.
Tpebosanusa k petimune-konmpono. B TedeHue ceMmectpa JBa pasa (Ha

MOJIYJIBHBIX HEENSIX) He0OX0IUMO:

1) cmarh mpemnojaBaTeIi0 PEIICHUsS JTOMAIIHUX 33J]ad4, MOJYYCHHBIX U3 YKa3aHHBIX
COOpPHUKOB 3a/1ad,

2) OTBETHTbH Ha TCOPETHUYESCKUE BOMPOCHL. [IpruMepsl BOIIPOCOB:

Mopyns 1
1. Tunel  TEPMOJAMHAMHYECKHMX  CHUCTEM.  TepMOJIMHAMHUYECKOE  paBHOBECHE.
Temnepatypa.
[TapameTpbl COCTOSTHUSA TEPMOJUHAMUYECKUX CUCTEM. Y PABHEHHUE COCTOSHUSL.
[TepBoe HauamoO TEPMOAUHAMUKH.
IlepBoe HauanoO TEPMOAMHAMUKY JJISI UICATBHBIX Fa30B.
Annabatuueckuii mporecc. YpaBHuenue Ilyaccona.
CBs13b MOyJIEN 0OBEMHOM YIIPYTOCTHU € TEIIOEMKOCTSIMH.
[uknsl. TeruioBeie U XOJOAUIBHBIC MAIIAHBI.

[ukn Kapuo. KII/I nukna KapHo pis uaeansHoro rasa.
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Bropoe nauano repmoaunamuku. [locrynatel Tomcona u Kiaysuyca.
10.06patumbie u HeoOpaTuMbIe mporecchl. Teopema KapHo.

11. TepMoauHaMudecKkas 1mKaiaa TeMIeparTyp.

12.Ypasuenune Knaneiipona - Kiay3zuyca (mpumep ucrnosib3oBanust TeopeMbl KapHo).
13.PaBenctBo Knay3uyca. Dutponusi.

14.TIpoueccsl Ha T-S nuarpamme.

15.HepaBenctBo Kitay3znyca. 3akoH BO3pacTaHHs SHTPOIHH.

16.TepmonunaMmuueckne QyHKITUH.

17.Tlpumepsl TpUMEHEHHS MeEToAa TepMoauHaMudeckux Qynkiui [(OU/OV)ry,
(0H/0P)+, Cp-Cy].

18.Tpetbe Hauano TepMoauHAMUKH (TeopeMa HepHcTa).



19.9dpext dxoynsa — Tomcona.
20.CucreMsl ¢ IEPEMEHHBIM YHCIOM YacTULl. XUMHUYECKUNA MOTEHIIHAT.
21.Kpurepun paBHOBECHS TEPMOJINHAMHYECKUX CUCTEM.

22.YcnoBus paBHOBecHs 2-X (a3HON OJHOKOMIIOHEHTHOM CHCTEMBI.

Moayns 2
1. TennonpoBOAHOCTh. YpaBHEHUE TEIIOMPOBOHOCTH.
2. Ilpocreiimue cTarioHapHbIE 3a7a4d TEOPUH TETJIONPOBOHOCTH.
3. BripaBHHBaHUe TeMnepaTyp. BHenHss Teronepenaya.
4. MexXMOoneKyIsipHble B3aUMOIEUCTBH. MOJeNb HI€abHOTO Ta3a.
5. MoekysIpHO-KUHETUYECKUN CMBICTT TeMIlepaTyphl. PaBHOMEpHOE pacrpeeneHue
KWHETUYECKON SHEPTHH 110 CTEIEHSM CBOOOIbI.
6. TemoeMKOCTH HUEAIbHBIX Ta30B M TBEPABIX TEI.
/. BpoyHOBCKOE JBHKECHHE.
8. Pacmpenenenue MoseKy 1o CKOPOCTSIM (pacnpezaeneHue Makcsena).
9. Pacmpenenenrie MOJIEKyJl MO aOCOJIOTHBIM 3HAUEHUSIM CKOPOCTH. XapaKTepHBIC

CKOPOCTH.
10.CTonKHOBEHHS MOJIEKYJI CO CTEHKOH COCya.
11.OxcnepuMeHTaNbHAs MPOBEPKA 3aKOHA paCTIpeIeIeH s CKopocTelt MakcBea.
12.Pacnpenenenue bonpiiMana.
13.0OmerTeI [leppena mo onpeneneHuo Yrcia ABoraapo.
14.CtaTucTHYECKUN CMBICIT SHTPOITHH.
15.®nykryauuu.
16.®nykTyanuu KOHIEHTpaluu. buHOMManmbHOE pacmpeseneHue. Pacmpenenenue
ITyaccona.
17.TIpouecchl mepeHoca B razax. TermmonpoBOIHOCTb, BA3KOCTh, AUGPy3usi.
18.CronkHoBeHus Mmosekyi. CpenHss IiuHa CBOOOHOTO MpoOera MOJIEKYJT B ra3ax.
19.MonexynsapHO-KUHETHYECKas OIleHKa KOd(DPUIIMEHTOB TIEpeHoca B ra3ax.
20.PeanbHble ra3el. YpaBHeHue Ban-nep-Baansca. BuyTpennss sneprus raza Bau-aep-
Baanebca.

21.9¢dext dxoynsa-Tomcona s raza Ban-nep-Baanbca.



22 .M30TepMmpbl peanbHOro ra3a. Kputuueckas Touka.

23.3aBUCUMOCTh JIaBJICHHUS HACBIIIEHHOTO Tapa OT TeMIIepaTyphl.

COCTOsHUA.

24 .I'panuna pasaena ¢a3. [loBepxHOCTHOE HATSIKEHUE.

25.Pa3HoCTh naBieHU Ha HCKPUBIEHHON MexkdaszHol rpanuiie. @opmyna Jlamnaca.

26.Kpaesbie yrapl. CmaunBanue. KanuisipHbie sSiBICHUS.

27.3aBUCHMOCTh AAaBJICHUA HACBIIICHHOI'O I1apa OT KPHUBU3HBI ITIOBEPXHOCTHU KHUIKOCTH.

MeTacTaOMIIbHBIE COCTOSHUSA.

28.Knmaccudukanus Gpa3zoBbix nepexo10B. @a3oBwie mepexo bl BTOPOTO poja.

VI1l. MaTepuajbHO-TeXHUYECKOe oDecriedeHne

Hepe'{eHL JUINECH3UOHHOI'0

HanmenoBanmue OcCHaIEHHOCTh CIEeMHAIbLHBIX MPOrPAMMHOI0 00ecTieYeHms.
cnenaJbLHBIX NoMeIllleHU# U oOMeleHuH 1J1s PexBHU3HUTEHI
noMenIeHu i CaMOCTOSITEJIbHOM PadoThI NMOATBEPKIAI0NIET0
JOKYMEHTA

YuebHas ayuTopus 1Jis
MPOBEJICHUS 3aHATUN
JIEKLIIMOHHOI'O THIIA,
3aHATUH CEMUHAPCKOI0
THUIIA, KypCOBOIO
MIPOEKTUPOBAHUS
(BBIIOJIHEHUST KYPCOBBIX
paboT), rpynmnoBbIX U
WHIUBUAYaAJIbHBIX
KOHCYJIbTAIIUM, TEKYIIETO
KOHTPOJISI U
IIPOMEKYTOUHON
aTTecTaluu
JlexunoHHas ayautopus
Ne 228 (170002 Trepckas
0011., r. TBeps, CamoBbIit
nep., 1. 35)

1. MynbTUMEAUIHBIA MPOEKTOP
Casio XJ-H2650 ¢ motou. kperw.
2. Dkpan Screen Media

3. HoytOyxk (riepeHocHOI)

4. KommuiekT yueOHON mMebenu Ha
68 mocagOYHBIX MECT

5. MenoBas nocka

Microsoft Windows 10
Enterprise - Akt Ha nepenauy
npaB Nel051 ot 05.08.2020 r.
MS Office 365 pro plus - Akt
Ha nepenauy npas Nel051 ot

05.08.2020 .
Acrobat Reader DC -
OecraTHO
Google Chrome — 6ecrutatHO

VYyeOHnas aynutopus Ais
IIPOBE/ICHUS 3aHATUH

1 Muxkmepnsii nyasT Yamaha
MG-124C

Kaspersky Endpoint Security
10 gmg Windows — AKT Ha

JIEKIIMOHHOTI'O THIIA, 2 AyaAMOKOMIUIEKT (MHUK. MYJIBT, nepeaady npas Nel842
3aHITHA CEMUHAPCKOIO | aKycT. YCUJIUTED, aKycr. 30.11.2020.
THIIA, KYPCOBOTO cucTema, pamuocuctema) | MS Office 365 pro plus - Akt
IIPOCKTUPOBAHUS 3 WNHrepakTuBHas ~ cucrema | Ha nepenady npas Nel051 ot
(BbImosTHEHUS KypcoBbiX | SMART Board 660i4 05.08.2020 .

paboT), rPyMNIOBBIX U 4 MynpTUMETUNHBIA TPOEKTOP Microsoft Windows 10
VHIUBUyJIbHBIX Epson EB-4850WU c | Enterprise - Akt Ha nepeaauy
KOHCYJIbTALIUH, TEKYILEr0 | IOTOJIOYHBIM kperuieHueM | npaB Nel051 ot 05.08.2020 r.
KOHTPOJIS U 5 Tenexommynukanmonssiii | Microsoft Visual Studio 2019

Jnarpammsl




MPOMEKYTOUHOMN
aTTecTalu,
Jlexumonnas aynuropus
Ne 226 (170002 Tsepckas
0011., T. TBepn, CamoBbIit
nep., 1. 35)

mkap [ITK-M-18.6.6-3AAA ¢
MOJIKAMH

6 TenekoMMyHUKaIIMOHHBIN
mkad IIITK-M-18.6.6-3AAA ¢
MOJIKAMH

7 OkpaH HacTeHHbId Lumien
8 Komnsrotrep iRU Corp 510 15-
2400/4096/500/G210-512/DVD-
RW/W7S/mouutop  E-Machines
E220HQVB 21,5

9 Komrmekt yueObHOU Mebennu Ha
110 mocamoyHbIX MECT

10 MenoBas nocka

- AKT Ha nepeady Inpas
NelO51 ot 05.08.2020 1.
Mozilla Firefox -6ecriatao

VIll. CBenenusi 00 00HOBJIeHUN padovell MPOrpaMMbl JTUCUMILTHHBI

No .. OOHOBNEHHBIN pa3aen OnucaHne BHECEHHBIX PexBU3UTHI TOKyMEHTA,
pabodeii mporpaMMbl W3MEHEHUI YTBEPAUBILIETO
JUCHHUTIIUHBI VU3MEHEHUs
1.
2.




