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I. AuHOTALIUA

1. Heab 1 321241 M CHUIIIMHBI

eabo OCBOEHUS AMCUMILIMHBI SIBISETCS: CO3AaHHME (DyHIAAMEHTaIbHOM Oa3bl
3HAHWN 110 MOJIEKYJSIpHOW (U3MKe, HAa OCHOBE KOTOPOH B MadbHEHIIIEM MOYKHO
pa3BuUBaTh OoJee YriayOJIeHHOE U ACTATU3UPOBAHHOE U3YUEHHE BCEX pa3leioB (QU3HUKU
U CIEUAIN3UPOBAHHBIX KYpPCOB.

3agayaMu OCBOEHUS AUCLUIUIMHBI SBIISIOTCS:

® U3y4YeHHE OCHOBHBIX (U3MUECKMX MOJENed M TPOIECCOB B  paMKax
MOJIEKYJIIPHOU (pU3HKY;

® YCTAHOBJICHHE CBS3M MEXAY Ppa3IUUYHBIMU (PU3NYECKUMH SBIICHUSMHU, BBIBOJ
OCHOBHBIX 3aKOHOB B BHJIE MATEMATHYECKUX YPABHEHUH;

® [IOCTAaHOBKA M aHAJIM3 33J1ay, IPUMEHEHHE PA3JIMYHbIX METO/I0B PEIICHHUS.

2. Mecro nucuuniannsl B cTpykrype OOII

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

B kypce wuznmaratorca 0a3oBble, HO, B TOXE Bpems, (QyHIaMEHTalIbHbIC
IPEJICTABICHUS] O TEPMOJUHAMUKE, MOJIEKYJIAPHOU (U3MKE U PU3NUECKOW KUHETHKE,
Ha OCHOBE KOTOpPBIX B JaJbHEWIIEM MOXHO pa3BUBaTh Oojiee yriayOleHHOE H
JETANU3UPOBAHHOE U3YYEHHUE BCEX Pa3leioB (PU3MKHU U CHEHUATU3UPOBAHHBIX KYPCOB.
VYpoBeHb HauaJdbHOW TMOATOTOBKM OOyYaromerocss [Uisli YCHEIIHOTO OCBOCHMS
TUCHUIUINHBL:  Mmemb  npeocmasineHue 00 OCHOBHBIX TMOHATHUAX M 3aKOHaX
MOJIEKYJIApHON (DU3UMKM B pamMKax MporpaMMbl CpelHEW IIKOJbl, 3Hame anreopy,
IF€OMETPUI0O M OCHOBBI MAaT€MAaTHYECKOIO0 aHaJM3a B paMKax IporpaMMbl CpeaHei
IKosbl. HEKOTOphIE 3JIEMEHTHl MaTEMAaTUYECKOTO aHalin3a U anreOpbl, HE BXOASIINE B
HIKOJIBHBIM KypC, BBOASTCS MO Mepe HEOoOXOAUMOCTU. TeopeTHdecKue IUCIMILTUHBI
(W11 MOZYJTM) M IPAKTUKH, JIsI KOTOPBIX OCBOCHUE JAHHOW JUCHUILIMHBI (MM MOJTYJIS)
HE00XO0AMMO Kak MpeaiecTByomlee: o0mui pu3nyeckuili mpakTUKyM, Kypchl 00me u

TEOPETHUECKOU (PU3UKH.



3. O0beM DUCHUILUIMHBI: 4 3a4eTHBIX ¢AUHUIBI, 144 akageMHUYeCKHX 4YacoB, B

TOM YHUCJIE:

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

Yacos;

camMocTosiTe/IbHAs padoTa: /2 Jyaca, B TOM YHCIie KOHTPOJb 27 4acoB.

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

IUVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHUsI 00Pa30BaTeIbLHOI NIPOrpaMMbl

[InmanupyemMble pe3ybTaThl OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI

(popmupyembie KOMIETEHITHH )

[Tnanupyemble pe3yabTaTbl 00y4eHUs 10 TUCIUILIHHE

VYK-1. CnocobGeH oCymecTBIATh IOHCK,
KPUTHUYCCKHUI aHAJIM3 ¥ CUHTE3 WH()OPMAIIHH,
MPUMEHSTh CHCTEMHBIH ITOJAXO0]T IS PEIICHUS
IIOCTAaBJIEHHBIX 3a7a4

VYK-1.1. Ananusupyer 3amady, BbIICNAS €€ Oa30BbIC
COCTAaBIISIOIIHNE;

VYK-1.5. PaccmarpuBaeT W mpejiaracT BO3MOXKHBIC
BapHaHTHI PENICHMSI ITOCTABJICHHON 3a7a4u, OICHUBAs
MX JOCTOMHCTBA M HEJOCTATKH.

OIIK-1. CnocobeH mnpuMeHsATh 0a30BbIE
3HaHUS B 001acTH (PU3UKH U paTuoPU3UKUA U

OIIK-1.1. Ilpumenser 6a3oBble 3HaHHS B oOIacTu
(GU3MKO-MaTEeMAaTHYECKUX HAayK Ui pelIeHHs 3a/1ad

UCIOJIb30BaTh WX B MPOPECCHOHATBHON | MpodecCHOHAIBHOMN eATEIIHBHOCTH.

NesTeNbHOCTH, B TOM 4HCIe B cdepe

M€IarOrM4YE€CKON JIEATEIIbHOCTH.

OIIK-2. Cnocoben npoBoauth | OIIK-2.2. IIpoBoauT TeopeTHdyeckoe H3yuyeHHE
IKCIIEPUMEHTAJIbHBIE W TCOPETHUYECKHE | OOBEKTOB, CHUCTEM M IPOIECCOB B paMKax TEMbI

HAy4YHBIE UCCIIEIOBAaHUS OOBEKTOB, CUCTEM U
MpOIIeCCOB, 00palaThiBaTh W TMPEACTABIATH
HKCIIEPUMEHTATbHBIC JaHHBIE.

HAaYYHOTI'O UCCIICAOBAHUA.

5. @opma NpoMeKYyTOYHOM ATTECTALMM U CeMECTP MPOXO0KIACHUS

JK3aMeH BO 2 CEMECTDE.

6. SAI3bIK MpenogaBaHuA. PyCCKUM.

1. Conepxanne TUCHUILINHBI, CTPYKTYPUPOBAaHHOE 1O TeMaM (pa3jejiam) ¢

YKazaHuE€M OTBCACHHOIO Ha HHUX KOJIHYECTBA aAKAJCMHYCCKHX YaCcOB U BH/10B

yueOHBIX 3aHATHIA.

1./1151 CTYy/AeHTOB 04HOI (popMBbI 00yUEeHUA

Bcero
(gac.)

VYuebHas nmporpamma —
HaVMEHOBAHNE Pa3/IeioB U TEM

Camocrosite
ThHAS
pabora, B
TOM YHCIIe
KoHnTtposb

KonTaktHas padora (dac.)




(uac.)

Jlexknuu

CemuHapckue
3aHATUA

BCETO

I111

T.4.

BCETO B T.4.

111

1. IIpeameT MoneKyIsIpHON
¢uzuku. TepmoanHaMUUecKuil 1
CTaTUCTUYECKUIN METObI U3YUEHUS
MaKpPOCKOIIMYECKUX CUCTEM.
OcHOBHbIE TOHATHUS
TEPMOJUHAMUKHU.
TepMmoarHaMUYECKHE CUCTEMBI.
TepmoauHaMHuUecKOe paBHOBECHE.
Temneparypa. TepmomeTpus.
TepMonnHaMuyeckue napaMeTpsl.
YpaBHEHHE COCTOSHUS.

2. Buytpennsis sHeprus, padora,
teroTa. [IepBbIi 3aK0H
TEpPMOAVHAMUKHU. TeII0eMKOCTb.
[IpuMeHeHue nepBoro 3aKoHa
TEPMOJMHAMHKH K IIpOLIECCaM B
ujeanbHOM raze. AnnadaTH4ecKuii
npouecc. Ypasaenue [lyaccona.

3. Huxmel. TemnoBslie 1
XOJIOAWJIbHBIE MATUHBI. L1kt
Kapno. Bropoii 3akon
tepmoanHamMuki. [loctynarsr
Tomcona u Kiaysuyca.
Oo6parumsbie 1 HEOOpaTUMBIE
npoueccsl. Teopema Kapho.
TepmonnHamuueckas mKasna
TEMIIepaTyp.

11

4. PasenctBo Knaysuyca.
DOHTponus. 3aKOH BO3PACTAHUS
sHTponuu. OyHIAMEHTAIBHOE
cooTHoteHue ['nooea.
Tepmonunamuueckue GyHKIUH.
Tpernii 3aKOH TEPMOIUHAMHUKHU.

12

5. TennonpoBOAHOCTb. 3aKOH
Oypse. [Ipocreiimue
CTallMOHApHbIE 3a7aun
TEIIONPOBOJHOCTH.
BripaBHuBaHue TemMneparyp.

6. MeXMONEeKyIIIpHbIE
B3auMozeucTeusa. Moneis
HuaealbLHOro rasa. JlaBnenue rasa.
MonekyIapHO-KUHETUYECKU I
CMBICII TEMITEpATypPHI.
PaBHOMEpHOE pacrpezneienue
KMHETUYECKON JHEPIuH 10
CTerneHsM cBo0obI. TemnIoeMKoCTh
UJICaJIbHBIX I'a30B U TBEPABIX TEIL

12




BpoyHOBCKOE IBHKECHHE.

7. Pactipenenenue MOJIEKYJ 1o
ckopocTaMm. OyHKIMU
pacnpeznenenus Makcseia.
Pacnipenenenue monexyin no
a0COIOTHBIM 3HAYECHUSIM
CKOPOCTH. XapaKTEepHbIE
CKOPOCTH. DKCIEPUMEHTAIbHAS
IIPOBEPKA paCIpENEICHUS
Makcemia. CTOJTKHOBEHUS
MOJIEKYJ CO CTEHKOU cocyAa.

12

8. MoseKkyJibl B CHJIIOBOM MOJIE.
Bbapomerpuueckast popmyna.
Pacnpenenenue bonbimana. CBsi3b
pacnpenenennii bonpumana u
Makcaesia.

9. CTaTUCTUYECKUN CMBICIT
sHTponuu. DyKTyaruu.
3aBUCHUMOCTH OTHOCUTENLHOM
GIIyKTyaluu OT YKciia MOJICKYIL

10.51BneHust mepeHoca B rasax.
Cpennss MHa CBOOOJHOTO
npobera Mosiekys. MosekyspHo-
KHHETHYEeCKasi OL[eHKa

K03 PHUIHEHTOB IIepeHoca B ra3ax.
SIByieHus B pa3psUKEHHbIX ra3ax.

11

12. ®a3osble nepexopl. CrucreMsl
C IIEpEMEHHBIM YHMCIIOM YaCTHII.
XUMHAYECKHUH ITIOTEHIIHAI. Y CIOBUS
paBHOBecHs IBYX(ha3zHOU
OJTHOKOMITOHEHTHOM CHUCTEMBI.
VYpasuenue Kiaiinepona-
Knaysuyca. @a3oBbie 1uarpamMmmel.
Tpolinas Touka. ITonstue o
(ha30BBIX TIEpPEX0Aax BTOPOTO poja.

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

14. TBepasbie Tena. OCHOBHBIE
CBOWCTBA KPHUCTAJLIIOB.
Kpucrannnueckas pemierka.
DJIEMEHTBI CUMMETPUH
KpucTaioB. JledeKkTsl B
KpHUCTaJJIaxX.

OK3aMeH

27

27




HUroro

144 36

36 72

I11. O0pa3oBaTesbHbIE TEXHOJIOTHH

VYyeOHast mporpammax-
HaMMEHOBAHHE Pa3/IeJIOB H TEM

Bun 3anartus

OO0pazoBarenbHBIC TEXHOJIOTHH

1. [IpeameT MonEKyISIPHOM
¢busuku. TepMoIMHAMUYECKUT
Y CTaTUCTUYECKUM METOIBI
M3Yy4YEHUS MAaKPOCKOIIMYECKUX
cucteM. OCHOBHBIE TIOHATUS
TEPMOJIMHAMUKH.
TepMmoauHaMHUUYECKHE CUCTEMBI.
TepmoauHaMuueckoe
paBHOBecue. Temneparypa.
Tepmometpus.
TepmoanHaMuuecKue
rnapameTpbl. Y paBHEHUE
COCTOSIHHSI.

.HGKLII/II/I, MPAKTUYCCKUC 3aHATUA

Nznoxenue TEOPETUIECKOTO
MaTtepuaa (Ipe3eHTaIus )
Pemenue 3agau
CamocrosTenpHOe U3yUYCHHE
TEOPETUIECKOT0 MaTepuana

2. BHyTpeHHss dHeprus,
pabora, Terora. [1epBrrii 3akoH
TEPMOJUHAMUKHU.
Tennoemkocts. [IpuMeHenue
IIEPBOTO 3aKOHA
TEPMOJMHAMHKH K IIpOLIECCaM B
UJICAJIbHOM rase.
AnmabaTU4ecKui mporiecc.
Ypasuenue Ilyaccona.

.HeKI_II/II/I, IMPAKTUUICCKUC 3aHATHUA

Nznoxenue TEOPETUUECKOTO
MaTtepuaa (Ipe3eHTalus)
Pemenue 3amau
CamocTosiTenbHOoe U3y4EHUE
TEOPETUUECKOr0 MaTepuana

3. Huxisl. TemnoBeie U
XOJIOIMITbHBIE MalIMHBL. [k
Kapno. Bropoii 3akoH
tepmoauHamuku. [locTynaTe
Tomcona u Knaysuyca.
OO6partuMeble 1 HeOOpaTUMBbIE
npouecchl. Teopema KapHno.
TepMmoanHaMuyeckas Imkana
TEMIIeparTyp.

.HGKHI/II/I, MPAKTUYCCKUC 3aHATUA

N3noxenne TEOPETUYECKOTO
MatepHaia (Ipe3eHTaius)
Pemenne 3anau
CamocrosTenbHoe U3y4YeHHE
TEOPETUYECKOTO MaTepraa

4. PaBencteo Knaysuyca.
OHTpomnus. 3aKOH BO3pacTaHus
sHTponuu. OyH1aMeHTaIbHOE
cooTHoeHue ['nboea.
Tepmoaunamuueckne GyHKINH.
TpeTtuil 3aKOH TEPMOTUHAMUKH.

.HGKLII/II/I, MPaKTUYCCKUC 3aHATUA

N3noxenue TEOPETUYECKOTO
Marepuania (Mpe3eHTaIus)
Pemenue 3agau
CamocrosiTenpHOE U3y4eHUE
TEOPETUIECKOr0 MaTepuana

5. TennonpoBOAHOCTb. 3aKOH
®ypee. [Ipocreitmme
CTallMOHApHbIE 33]1a41
TEIJIONPOBOJHOCTH.
BripaBHUBaHUE TEMTIEpaTyp.

.HCKI_II/II/I, MPAKTUYCCKUC 3aHATUA

N3noxenue TEOPETUIECKOT O
Marepuana (Mpe3eHTaIus)
Pemenue 3agau
CamocrosiTenpHOE U3y4eHHUE
TEOPETUIECKOr0 MaTepuana




6. MexxMoneKkymnspHble
B3auMoOcHcTBUA. Moenb
ujeanbLHOro rasza. JlaBienue
raza. MoJsiekyJisipHO-
KUHETUYECKUM CMBICIT
TemnepaTtypbl. PaBHOMepHOE
pacrpeeeHne KHHETUYECKOU
SHEPTHH I10 CTEIEHSM CBOOOIBI.
TemnoeMKoCTh HcaIbHBIX
ra3oB M TBEPJbIX TEI.
BpoyHOBCKOE IBUKEHHE.

.HCKL[I/II/I, MPAKTUYCCKUC 3aHATUA

N3noxenue TEOPETUYECKOTO
Marepuana (Mpe3eHTaIus)
Pemenue 3agau
CamocrosiTenpsHOE U3y4yeHue
TEOPETUYECKOr0 MaTeprualia

7. Pactipenenenue MoJIeKyJ 1o
ckopocTaMm. OyHKIMu
pacripenesnienuss Makcaea.
Pacnipenenenue momnexyin no
a0COJIIOTHBIM 3HAUYEHUSIM
CKOPOCTH. XapaKTEepHbIE
CKOpPOCTH. DKCIIEpUMEHTAJIbHAS
IIPOBEPKA pacIpeeIeHHs
Maxkcaesuta. CTOJIKHOBEHHUS
MOJIEKYJI CO CTEHKOM COCyAa.

.HCKI_II/II/I, IMPAKTUYCCKUE 3aHATHUA

Nznoxenue TEOPETUUECKOT0
Marepuania (Mpe3eHTaIus)
Pemenue 3agau
CamocTosiTenbHOe U3y4EHUE
TEOPETUUECKOr0 MaTepuana

8. MoJieKyJibl B CUJIIOBOM IIOJIE.
Bapomerpudeckast popmyna.
Pacnpenenenue bonbimana.
CBsi3b pacrpeieieHui
boapnmana u MakcBeiia.

.HeKI_II/II/I, IMPAKTUUICCKUC 3aHATHUA

Nznoxenue TEOPETUUECKOTO
MaTtepuaia (Ipe3eHTalus )
Pemenue 3amau
CamocTosiTenbHOoe U3y4EHUE
TEOPETUUECKOr0 MaTepuana

9. CTaTUCTUYECKUNA CMBICIT
sHTponuU. DyKTyaruu.
3aBUCUMOCTb OTHOCHUTEIBHOM

GyKTyauu OT Yuciia MOJIEKYII.

.HGKIII/II/I, MPAKTUYCCKUC 3aHATUA

N3noxenune TEOPETUYECKOTO
MaTtepuaa (Ipe3eHTaIus )
Pewenne 3anau
CamocrosTenbHoe U3y4YeHHE
TEOPETUYECKOTO MaTeprasa

10.5IBnenus nepeHoca B ra3ax.
Cpenusia qimmHa cBOOOIHOTO
npobera MoJIeKyI.
MornexysipHO-KHHETHIECKast
olLleHKa K03 purmeHTon
MEepeHoca B razax. SIBjeHus B
pa3psUKEHHBIX ra3ax.

.HGKLII/II/I, MPAKTUYCCKUC 3aHATUA

Nznoxenue TEOPETUYECKOT O
Marepuania (Mpe3eHTaIus)
Pemenue 3agau
CamocTosiTenbHOe U3y4eHUe
TEOPETUUECKOr0 MaTepuana

12. ®a3oBbie TEPEXOBI.
Cucremsl ¢ NEpEMEHHBIM
YHUCJIOM 4acTUL. XUMUYECKHN
MIOTEHLIHAN. Y CIIOBHS
paBHOBecHs IByX(pa3HOi
OJIHOKOMIIOHEHTHOM CUCTEMBI.
VYpasHenne Kiaiinepona-
Knaysuyca. ®a3oBbie
auarpaMmsl. TpoliHas Todka.
[TonsaTHe 0 pa30BHIX Iepexoaax
BTOPOTO pOJA.

.HGKHI/II/I, MPAKTUYCCKUC 3aHATUA

N3noxenne TEOPETHYECKOTO
MatepHaia (Ipe3eHTaius)
Pewmenne 3anau
CamocrosTenbHoe U3y4YeHHE
TEOPETUYECKOTO MaTepuaa

13. I'pannia pa3nena ¢as.
[ToBepXHOCTHOE HaATSKEHNE.
®opmyna Jlamnaca.

.HCKI_II/II/I, MPAKTUYCCKUC 3aHATUA

W3noxenue TEOPETUUYECKOTO
Marepuania (Mpe3eHTaIus)
Pemienue 3agau




CmaunBanue. KanwuisipHele
SIBIICHHS. 3aBHCUMOCTh
JABJICHUS HACBIIIEHHOTO Mapa
OT KPUBHU3HBI TOBEPXHOCTHU
KUIKOCTH. MeracTaOMIbHEIE
COCTOSIHUS.

CamocTosiTenbHOe U3y4cHHUE
TEOPETUYECKOI0 MaTepuaia

14. Tepavbie Tena. OCHOBHBIE
CBOWCTBA KPUCTAJLIOB.
Kpucrannngeckas pemierka.
DeMeHTbl CHMMETPUH
Kpuctamios. Jledekrsl B

.HGKLII/II/I, MPAKTUYCCKUC 3aHATUA

Nznoxenue TEOPETUIECKOTO
MaTtepuaa (Ipe3eHTaIus )
Pewenne 3anau
CamocrosTenbHOe U3yUYCHHE
TEOPETUIECKOr0 MaTepuana

KpucTaJliax.

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 arTecTanuu corjiacHo «llomoxkeHnss O pEeUTHHIOBOMN
cucteme ooyuernus B TBI'Y» (mporokosn Ne8 ot 30 ampesnst 2020 1.).

Ecmu ycnoBus «llosoxeHnss 0 peUTUHIOBOM CHCTEME ...» HE BBIIOJHEHBI, TO
3a4eT cpaerca corjacHo «llonokeHuss 0 MPOMEKYTOYHOW aTTeCTaluH (IK3aMEHaxX H
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

VK-1.1. Ananusupyer 3aady, BbIJIENss €€ 0a30BbIe COCTABIIAIOININE;

YK-1.5. PaccmaTtpuBaer v mpeiaraetT BO3MOXHBIE BApUAHTHI PEIICHUSI TOCTABICHHOM
3a/1a4u, OLEHUBAsI UX JOCTOMHCTBA U HEJOCTATKH.

J1y1st BceX MHIMKATOPOB OJIMH CIOCOO aTTECTAINH:

3apanme: Pemmmth 3amauy: Iloctosnnas temmneparypa t; = 18 °C B komHare
noaaepxkuBaercs ekTpoHarpesarenemM MomHoctd N = 500 Bt. Temnepatypa Bo3ayxa
cHapyxu tp = — 21 °C. Jlnga noamepxaHusi B KOMHATe TOM K€ TEeMIIepaTypbl MOXKHO

MCIIOJB30BaTh BMECTO DJIEKTPOHArpeBaTessl TEIJIOBOW Hacoc (TEIUIOBasl MalllMHa,




paboTaromas 1no XojoauibHoMy 1ukiy). Kakyto Mmunumanbayto moutHocth 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 MPUHIMAIB PAOOTHI TEIIOBBIX MAIUH. MOXET HaUTH GOopMYITy
JUTsl pacyeTa MOIIHOCTH TEIIOBOTro Hacoca. [lonyuaet pelienue;

Cpennuii ypoBeHb (2 Oamna mo KaxiaoMmy kpurtepuio): [lonummaer ¢usuky
SBJICHUS, YKAa3aHHOTO B YCJOBHMM 3ajauyd. 3HaeT (GopMyny UIsl pacuyera MOLIHOCTH.
HeyBepenHo mnpumeHser ee, 3amuchiBas HeoOxoaumble cooTHouieHus. Ilomyuaer
pelieHue;

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

3aIIuChIBas HCO6XOI[I/IMBIC COOTHOIIICHUA.

OIIK-1. Cnocoben npumeHsATh 0a3oBble 3HAHUS B O0MacTH (U3HKUA U
pannou3UKN U UCTONb30BaTh UX B MPOPECCUOHATIBLHON AEATEIbHOCTH, B TOM YHCIIE B
cdepe negarornyeckom e TebHOCTH

OIIK-1.1. [IpumeHsieT 6a30BbIe 3HaHUS B 001aCTH (PU3MKO-MATEMATHUYECKUX HAYK
U1 pellieHus 3a7a4 npodecCuoHaIbHOM e TEeNbHOCTH.

3aganme: Pemure 3amauy: HMpeanbHbld ra3 CXMMaeTCs MOJ TMOPIIHEM B
HUWJIUHAPE TaK, YTO YXOJALIEE B OKPYXAIOLIYI0 CpeAy TEeIUI0 PAaBHO HN3MEHEHMIO
BHYTpEHHeH 3Hepruu raza. Onpenenanre padoTy, 3aTPaueHHYIO Ha C)KaTHe OJHOTO MOJIs
rasza npu u3MEHEeHHH 00bema B JBa paza. Uemy paBHaA TEIJIOEMKOCTb B 3TOM Mpoliecce?

Hauanbnas Temneparypa rasa passa 7o.

Cnoco0 arrecTauum: NUCHMEHHBIN.
Kpurepun omenku: * Bpicokuii ypoBeHb (3 Oayia 1Mo KaXIOMy KPUTEPHIO):
[Tonumaer ¢GuU3UKY SBJICHUSA. YMEET BBIUMCISITH H3MEHEHUS TEPMOJUMHAMUYECKHUX

BCIIMYKMH B TCILUIOBBIX IIPOHECCAX. HOJ’Iy‘-ICH HpaBHHBHBIﬁ OTBCT,



Cpennuii ypoBeHb (2 Oamna mo KaxaoMmy kpurtepuio): [lonummaer ¢usuky
apreHus. [Ipou3BOAUT  BBIYMCICHUS TEPMOAMHAMMYECKUX BEIMYUH B MPOCTEHIINX
ciydasx. [loaydeH npaBuiIbHBINA OTBET.

Huskwuit yposens (1 Gann mo xkaxaomy kputeputo): [lonnmaer ¢pusuky siBIeHHS.
HeyBepeHHO BbIUMCISET HM3MEHEHHS TEPMOJMHAMUYECKHX BEJIMYMH B TEIJIOBBIX

Imponcccax. HOJ’Iy‘IeH HETOYHBIN OTBET.

OIIK-2. CniocobeH MpoBOJUTH IKCIIEPUMEHTAIbHBIE U TEOPETUUECKHE HAYyUHbIE
HCCJICOBaHUSI OOBEKTOB, CHCTEM M IMPOIECCOB, OOpabaThiBaTh W MPEACTABIATH
AKCIIEPUMEHTAILHBIC TAHHBIC:

OI1K-2.2. IIpoBoauT TeOpeTUYECKOE U3yuyeHUEe 0OBEKTOB, CUCTEM U IMPOIIECCOB B
paMKax T€Mbl HAYYHOTO MCCIICIOBAHUS.

3apanme: Pemmre 3amauy: Hammmmre Bbipaxenue mans goiam (AN/N) momexyn
ra3a, KHHETHUECKHE PHEPTUU MOCTYIATEILHOTO JABMKEHUSI KOTOPBIX MPHU TEMIIEpaType

T 3akmoueHbl MeXay € U € + Oe. Haiinure HauBeposTHElIIee 3HAYCHNUE STOW SHEPTUU

Em.

Crnoco0 arrecTauuu: MMCbMEHHBIN

Kputepun ouenku: ¢ Bricokuii ypoBeHb (3 0amia mo KakIoMy KpPUTEPHIO):
[TonnMaeT MaTeMaTUYECKUM amnmapar KBAHTOBOM TEOPUM, U 3ANMCHIBAET OCHOBHBIC
COOTHOULIEHHUS] KBAHTOBOM ME€XaHUKHU. [1onydaeT npaBuIbHbBINA OTBET;

Cpennuit  ypoBeHb (2 Oamna mo kKaxaoMmy kputepuio): I[loHumaer
MAaTEMATUYECKUIM amlaparT KBAHTOBOM TEOPUHU, HO HEYBEPEHHO 3aMUCHIBAET OCHOBHBIC
COOTHOULIEHHS] KBAHTOBOM ME€XaHUKHU. [1onmydaeT npaBUIbHBINA OTBET;

Huskuii ypoBens (1 0amn no xkaxaomy kputepuio): [loHnMaer MmaTeMaTuyeckuii
anmapar KBaHTOBOW TEOPUU, U C TPYJAOM 3aMUCHIBAET OCHOBHBIE COOTHOIICHHS

KBAaHTOBOW MeXaHMKHU. [lomydaeT HenpaBUIbHBIN OTBET.

V. YueOHO-MeTOAMYeCKOe U HHPOPMAITMOHHOE 00ecnieuyeHne JUCHUTINHbI

1) PexoMennyemast nureparypa



a) OcHOBHas uTeparypa:

. CaBemseB U. B. Kypc oOmeit ¢usuku. T. 3 : MogekyaspHas ¢uzuka u
TepMOJMHAMUKA. - 5-¢ u3ll. - Cankr-IletepOypr : Jlanb, 2021. - 224 c. - ISBN 978-5-
8114-1209-9. https://e.lanbook.com/book/167871

. Tenecuun B. P. Mousiekynsipuasi ¢pusuka [ D1eKTpoHHBIN pecypc] - 3-€ u3i., crep. -
Cankr-Ilerepoypr : Jlams, 2021. - 368 c. - ISBN 978-5-8114-1002-6
https://e.lanbook.com/book/167783

. @pumr C. D. Kypc obmeir ¢usuku. T. 1 : Ddusnyeckue OCHOBBI MEXAHUKH.

Monexymsipaas ¢usuka. Konebanus v Boiabl - 13-¢ u3n. - Cankr-IletepOypr : Jlanb,
2021. - 480 ¢ - ISBN 978-5-8114-0663-0. Pexum  mocryma:
https://e.lanbook.com/book/167787

. Kukoun A. K. Mosiekynsipaas ¢pusuka [DneKTpoHHbIA pecypc] - 4-e u3f., crep. -
Cankrt-IlerepOypr : Jlamp, 2021. - 480 c¢. - ISBN 978-5-8114-0737-8
https://e.lanbook.com/book/167687

0) JomonHurensHas uTeparypa:

. Kymun JI. C. Kypc ob6mielt ¢pusnku (B Borpocax 1 3aadax) [DneKTpoHHbIN pecypc] -
2-e u3M., uctp. u jgor. - Cankt-IletepOypr : Jlans, 2021. - 320 c. - ISBN 978-5-8114-
1372-0 https://e.lanbook.com/book/168513

. [Ipomikua C. C. Mexanuka, TepMOAMHAMHKA W MOJIEKYJsIpHAss (uU3UKA.
COopuuk 3amad: YdyeOHOE MMOCOOHME I BY30B - 2-¢ W3MA. - DJIEKTPOH. JaH. -
MockBa : HOpaiit, 2021. - 467 c. - (Beiciiee oOpazoBanue). - URL:
https://urait.ru/bcode/472157

. Muponosa I'. A. MoJaekyasipuass ¢pu3uMka U TepMOAMHAMUKA B BOIIPOCaxX H
3ajadax [DnexktponHsiit pecypc]| - Cankt-IletepOypr : Jlans, 2021. - 480 c. - -
ISBN 978-5-8114-1195-5 https://e.lanbook.com/book/168403

. Tpopumora T. U. PykoBoacTtBo k pemieHuro 3amad 1o ¢usmuke : YdeOHoe
nocobue Jj1sl By30B. - 3-€ U3J. - DJIEKTPOH. JaH. - Mockga : IOpaiit, 2021. - 265

c. - (Bricmiee oopazosanue). - URL.: https://urait.ru/bcode/468399



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

2) [IporpamMmmMHOe obecrieueHne

a) JIneH3snoHHoe NporpaMmMHoOe 00ecreueHrne

0) CB0OOHO pacnpocTpaHsieMoe NpOorpaMMHOE oOecTieueHre

3) CoBpemMenHnbie ipodeccruoHanbHbIe 0a3bl JaHHBIX U HH(HOPMAIIMOHHBIE
CTIPaBOYHBIE CHCTEMBI

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

DnekTpoHHas OnbnroTeka n3narTenbcrsa Jlane: http://e.lanbook.com/

DEC«ZNANIUM.COM» www.znanium.com;

OFC «YuuBepcuterckas oubnuomexa onaatny https://biblioclub.ru ;

o & w e

CaiiT usnarensckoro goma FOPANT: http://www.biblio-online.ru/

4) Ilepeuenb pecypcoB HH(DOPMAUMOHHO-TEIEKOMMYHUKALIMOHHON  CETH

«I/IHTepHCT», HCO6XOI[I/IMI)IX JJIA OCBOCHUA JUCHHUITIMHBI

VI. Meroauueckue MaTepuajdbl JAjiIsi OOy4YalOUIUXCS MO OCBOEHHIO
AUCIHUTIIMHBI

— NIAHbL NPAKIMUYECKUX (CEMUHAPCKUX) 3aHAMUL

Cemunap 1: Pemenue 3agau  Ha  TeMy  «YpPaBHEHHUE  COCTOSIHUS
TEPMOJAMHAMMUYECKON cucTtemsbl. YpaBHeHue Knaneiipona-Menpaeneesay.

[Ipumeps! 3a1au:

1. Atrmocdepa BeHepbl MOYTHM MNOJHOCTHIO COCTOMUT W3 YIJIEKHCIOIO Trasa.
Temnepatypa y moBepxHocTu ianeTsl okono t = 500 °C, a maBnenue okono p = 100
atM. Kakoii o0beM HOMKEH MMEThb HCCIEIOBATEILCKHM 30HI Maccod M=1T, 4TOOBI
MJ1aBaTh B HUKHUX clI0siX aTMochepbl Benepsi?

2. OnpenenuTe HaMMEHbIIEE BO3MOYKHOE AaBICHUE UACAIBHOIO ra3a B Ipolecce,
npu xotopoM T = Tp + aVZ, tie To ¥ O TIOJOKHUTENbHBIE TOCTOSHHEIE, V — 00BEM MO
rasa.

Cemunap 2: Pemenue 3amau Ha TeMmy «llepBoe Hadano TepMOIMHAMHUKHU.

HpI/IMeHeHI/Ie IICPBOI'0 3aKOHA TCPMOAMHAMHUKHU K IIpOoHCCCaM B NACAJIbHOM I'a3C»


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

IIpumeps! 3a1au:

1. HarpeBaercss wim OXJIAKIAETCs WACAIBHBIM ra3, €CIM OH paclIMpseTcs IO
3akoHy PV? = const? KakoBa ero MoJispHas TEIIIOEMKOCT B 3TOM IIpouecce?

2. N neasibHbIN ra3 CKUMAETCS MOJ MOPIIHEM B LIJIMHAPE TaK, YTO YXOJAIICE B
OKPY’KAIOLIYIO Cpelly TEIJIO pABHO U3MEHEHUIO BHYTPEHHEN SHEpPTruM ra3za. Onpenenure
paboTy, 3aTpayeHHYIO Ha CXaTHE OJIHOIO MOJS ra3a Mpu HM3MEHEeHUH oObeMa B JBa
paza. UeMy paBHa TEIUIOEMKOCTh B 3TOM mpolecce? HawanbHas TemmepaTypa rasa
paBHa To

Cemunap 3: Pemenue 3amau Ha Temy «llukibl. TernnoBble U XOJOIUIBHBIC
MAIlIUHbBDY.

[Ipumeps! 3a1au:

1. Ha pucynke n3o0OpaxeH 0OpaTUMBIi IIUKJI, BBITIOTHSIEMBII . ,

MOJIEM HJIEAIBHOTO Tra3a B HEKOTOPOM TEIUIOBOW MAIHHE.

Haiigute paboThl Ajj, BBIIOJIHIEMbIE MAIIMHOW Ha Ka)KIAOM 3Tare iy
UKJIa; KonuyecTtBa Tema Qjj, modydyaeMble razoM Ha kKaxaom stane u KIIJ| nwmkia,
BbIpa3uB ero kak GyHkmuto temneparyp 71, 12, T3. Ilponecc 31 — annabaTudyeckui.

2. OguH MO HAcanbHOTO ojxHOaToMHOro raza (Cy = 3R/2), 3aHMMArOIEro
o0weM Vi mpu gaBieHun P, pacimmpsieTcs Ipy MOCTOSTHHOM JaBJICHUH 70 o0beMa 2V,
IIOTOM C)KHMAEeTCsl B MOJUTPOIMUYECKOM Ipoiiecce 10 odobema Vi/2 u maBnenus Pi/4,
3aTe€M HW30TEPMHUUECKH pacHIupsieTcs 10 ucxogHoro oowema Vi. Iluki 3aBepriaercs
MTOBBIIIIEHUEM JIaBJICHUS TIpH TTocTositHHOM o0beme. Hatinure KIIJ mukia.

Cemunap 4: Pemenue 3amad Ha TeMy: «BToOpoil 3aKOH TEpMOIWHAMMKH.
PasenctBo Knay3uyca. DuTponusi. 3aKOH BO3pacTaHUS SHTPOITAM.

[Ipumeps! 3a1au:

1. Bpruucnure WM3MEHEHHMS BHYTPEHHEW JHEPIMM W DHTPONMUU OAHOTO MOJS
UJICATHHOTO Ta3a Mpu paciupenuu o noautpore PV" = const ot o6sema Vi 10 o0bema
V,. PaccmoTtpuTe 9acTHBIE Cilydan H30TEPMHUECKOTO U aI1adaTHIECKOTO TIPOIIECCOB.

2. Ilpu 04EeHb HU3KKMX TEMIIEPATypax TEIIOEMKOCTh kpuctamios C = ol rue o —
nocrosiHHasi. HaliauTe sHTpomuio Kpucramia Kak (QYHKIUIO TeMIIepaTypbl B ITOU

o0JsacTu.



Cemunap 5: Pemenue 3amau Ha Temy: «TemnonpoBoaHocTs. CTanmoHapHbIE
3a/1a4yl TEIUIONPOBOIHOCTH. BrIpaBHUBaHUE TEMIIEPATYPH.

[Ipumeps! 3a1au:

1. Haipure pacnpeneneHue Ttemmeparypbl B IPOCTPAHCTBE MEKIY JBYMs
KOHIIEHTpUYEeCKUMU cepamu ¢ paauycamu Ri u Ry, 3an0JHEHHOM MPOBOASIIIIUM TETIO
OJIHOPOJIHBIM BEIIECTBOM, €CIIU TeMIeparypsl chep paBHbl 11 u To.

2. ITo oiHOPOAHOMY HIJIMHAPUYECKOMY MPOBOY paauyca R 6e3 uzonsuuu TeueT
MOCTOSIHHBIN 3JieKTpuueckuil Tok J. Ompenenutre cTallMOHAPHOE paclpeneieHue
TEMIIEpaTypbl B MPOBOJE, €CIU €ro MOBEPXHOCTh MOJIEPKUBAECTCS NPH MOCTOSHHON
temneparype 71p. KoapouuueHT TemnonpoBOJHOCTH IpoBOAa K, YJEJNbHOE
CONPOTHUBJIEHUE P MOKHO CUMTATH HE 3aBUCSAILUM OT TEMIIEPATYPBHI.

Cemunap 6: Pemienue 3agau Ha Temy: «Mopens uaeanbHoOro rasa. Jlapienue rasa.
MonekyIapHO-KUHETUYECKUNA CMBICI TeMIEepaTypbl. TermioeMKoCTh UealbHbIX Ta30B U
TBEPIBIX TEID.

[Ipumeps! 3a1ay:

1. BakyyMHBIE HACOCHI TTO3BOJIAIOT MONy4YaTh fAaBinenus 10 P = 4-1071° Ia (upu
KOMHATHOM Temmeparype). Haiiaute umcno momexyn razsa n B 1 cM® u cpemnee
PAcCTOSIHUE I MEKy HUMHM IPU STOM JABJICHUU.

2. KakoBa OyaeT cpedHsis KMHETHYECKAas SHEPrysi BpallaTeIbHOTO JIBHXKEHUS
MOJIEKYJIbI BOJOPOJA, €CIIM MEPBOHAYAIIBHO OH HAXOJMJICS ITPU HOPMAJIbHBIX YCIOBUSIX,
a 3aTeM ObLT aguadaTHYECKH ckaT B 32 paza?

Cemunap 7: Pemienue 3amau Ha teMy: «Pacnpenenenre MOJIEKyJ MO0 CKOPOCTSIM.
OyHKuMK pacupenencHus Makcseiay.

1. Haiinure ans asora mpu 7 = 300 K orHomenwe uucia moisekyn ON;p c
KOMIIOHEHTaMH CKOPOCTH BI0JIb ocu x B uHTepBajie 300+0,31 m/c k unciy mosekys dN;
C KOMIIOHEHTaMu cKkopocTu B uaTepBaie 500+0,51 m/c.

2. HaiiiuTe 100 MOJIEKYHT Ol1, KOMIIOHEHTBI CKOPOCTH KOTOPBIX, NapaJlICIbHbIE

HEKOTOPOH OcH, JiekaT B mHTepBaie (v, vy + dvy), a MOAYIH NEpHEHIUKYISIPHOM



COCTABJISIONICH CKOPOCTH 3aKJIFOUEHBI MeXy L1 ¥ L1 + dv.i. 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
SHEPIruu MOCTYNATEILHOIO IBMKEHUS KOTOPBIX TIPU TeMiiepatype 1 3aKII0UEHbl MEXKY
e u € + de. Haliiure HanBeposTHEIIee 3HAYCHUE ITON SHEPTHH Enm.

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

[Ipumeps! 3a1au:

1. B TonkocTeHHOM cocynie o0bemMa V, CTEHKH KOTOpPOro 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
t1/2, IO UCTEUEHHH KOTOPOTO JIaBJIEHHWE ra3a BHYTPHU COCYJla YMEHBIIUTCA B JIBa pasa.
HavanbHast KOHIIEHTpaIus no.

2. B TOHKOCTEHHOM COCYZE, ITIOMEUIEHHOM B BaKyyMe, UMEETCS OYE€Hb Majoe
OTBEpCTHE, HA KOTOPOE H3BHE HAIMpPABISETCS MMapaUICNbHbI MYyYOK OJIHOATOMHBIX
MOJIEKYJI, JIETSIIUX C OJTHOM M TOW k€ CKOPOCThIO Lo, MEPIEHIUKYISIPHONU IJIOIIAIN
oTBepcTus. KOHIIEHTpanuss MOJEKYJl B IIy4ke paBHa No. Haiinure cpenHroro CKOpPOCTh
<L>, KOHLUEHTpPAIMIO MOJEKYI N U Temreparypy I ra3a B COCyJ€ B yCTAHOBHUBIIEMCS
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 yBenuuuiu 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 CKOpOCThIO . HaiinuTe pacnpenerenne KOHIIGHTpAMU 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 Yt M Kod(dduuneHrta
00BEMHOTO pacimupeHus o raza Ban-nep-Baansca.

2. Monp a3ora pacumupsieTcss B IMyCTOTy OT HadaibHOro o0bema Vi = 1 1 1o
koHeuHoro V; = 10 1. Haiigute nonmxenue temmnepatypsl AT mpu TakoM mporecce,
€CIM ITIOCTOSHHAas a B ypaBHeHMH Ban-mep-Baamsca ana asora pasma 1,35-10°
atm-cM®/MoIb?.

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 HATSKEHUE 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, u 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 3aBucHT mepuonx 3Tux myjbcanuid 7 OT IUIOTHOCTH P,

MOBEPXHOCTHOTO HATSDKEHUS G U paJryca Karuim I?

Cemunap 14: Pemenue 3agau Ha temy: «®Dopmyna Jlamaca. KanumisipHbsie
ABJICHMS. 3aBHUCHUMOCTb JABJICHUS HACBHIIIEHHOIO Mapa OT KPHUBU3HBI MOBEPXHOCTHU
KUIKOCTI.

[Ipumeps! 3a1au:

1. KakoBa pa3HOCTh ypOBHEH XHUAKOCTU B JIByX COOOLIAIOLIMXCSA KaIWLISPAX C
nuamerpamu i u d ? [ToBepXHOCTHOE HATSHKCHUE KUIKOCTU paBHO G. KpaeBbie yritbl
MEHHUCKOB paBHBI HYJIO0. [TOTHOCTH )KUIKOCTH paBHa p.

2. I'pamM pTYyTH TOMENIEH MEX]TY ABYMsI TUIOCKUMH CTEKJISTHHBIMU TUIACTUHKAMMU.
Kakyto cuiny F Hamo npuinoxuTh K BEpXHEW IUIACTUHKE, YTOOBI PTYTh MpUHSIA QopMy
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. Ounnkuna. M.: U3n—Bo
M®TH, 2004

3. UponmoB W.E. «3amaum mo obmen ¢usuke». M.: 3A0 «M3marenscTBO
BMHOM», 1998.

— MemoouiecKue pekoMeHOayuu no Op2aHU3aAyUU CamMoCmoamenbHoOU pabomol
CMYOeHmos:

1. U3y4uuTh peKOMEHAYEMYIO JTUTEPATYPY.

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



3. Pa3obpatp 3amaum, peKOMEHIOBAHHBIE MPEMOAABATEIEM ISl CAMOCTOSTEIIEHOTO
pelIeHus], UCTIONb3Ys, TPU HEOOXOAUMOCTH, MPUMEPHl PEIICHUS AHAIOTUYHBIX
3azay.

4. O6cyauTh TpOoOIeMBbI, BOSHHUKIINE TIPU PEIICHUH 33424 C TIPETIOIaBaTeIIeM.
Tpebosanus k petimune-konmponio. B TedeHue ceMectpa JBa pasa (Ha

MOJIYJIBHBIX HEENSIX) He0OX0IUMO:

1) cmarh mpemnojaBaTeIi0 PEIICHUs JTOMAIIHUX 33J]1a4, 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)r,
(0H/oP)t, Cp-Cy].

18.Tpetbe Hauano TepMoauHAMUKH (TeopeMa HepHcTa).



19.9dpext dxoynsa — Tomcona.
20.CucreMsl ¢ IEPEMEHHBIM YMCIOM YacTUIl. XUMHUECKHUIA MOTSHIIAT.
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 JIaBJICHUS HACBIIIEHHOTO I1apa 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 JaBJICHUS HACBIIICHHOIO IIapa OT KPHWBHU3HbLI ITOBCPXHOCTH KUAKOCTH.

MeTacTaOMIIbHBIE COCTOSHUSA.

28.Knaccudukanus ¢pazoBbix nepexo1oB. Ga3oBbie mepexosl BTOPOTo poa.

VI1l. MaTepuajbHO-TeXHUYECKOe oDecriedeHne

IlepevyeHb JIULIEH3MOHHOTO

HaunmenoBanmue OcCHaIEHHOCTDH CIEmHAIbLHBIX MPOTrPaMMHOI0 00ecTIeYeH .
CHeHAILHBIX* NOMeIEeHHU ¥ MOMeINeHNH 1151 PexBU3UTEI
NoOMeIeHu | CaMOCTOSITe/IbHOI padoThI NMOATBEPKIAAIOLIET0
JTOKYMEHTA

YueOHast ayTuTOpHs ISt
IIPOBE/ICHUS 3aHATUH
JIEKLIMOHHOI'O THIIA,
3aHATUI CEMHUHAPCKOTO
THUIIA, KypCOBOI'O
IIPOEKTUPOBAHMUS
(BBIMIOJIHEHUSI KYPCOBBIX
paboT), rPyMNIOBBIX U
MHIUBUAYaAJIbHBIX
KOHCYJIbTAaIMH, TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHOU
aTTecTaluu
JlexumonHas aynuropus
Ne 228 (170002 Tsepckas
0011., . TBepb, CanoBblii
nep., 1. 35)

1. MynpTuMeAUIHBIA NPOEKTOP
Casio XJ-H2650 ¢ moroi. Kper.
2. Dkpan Screen Media

3. HoytOyk (nepeHocHoii)

4. KommuiekT yueOHON mMe0enu Ha
68 mocajiouHBIX MECT

5. MenoBas nocka

Microsoft Windows 10
Enterprise - Akt Ha nepegauy
npas Nel051 ot 05.08.2020 1.
MS Office 365 pro plus - Akt
Ha nepegady npas Nel051 ot

05.08.2020 .
Acrobat Reader DC -
OecriaTHO
Google Chrome — 6ecriaTHO

YyeOHast aynutopus Ass
MPOBEJICHUS 3aHATUN

1 Mukmepssii nynsT Yamaha
MG-124C

Kaspersky Endpoint Security
10 mns Windows — AKT Ha

JIEKLIMOHHOI'O THUIIA, 2 AyIUMOKOMIUIEKT (MHK. HYJbT, nepenaqy npas Nel842
3aHATUN CEMUHAPCKOTO | aKyCT. YCHJIMTEIb, aKycT. 30.11.2020.
THUIIA, KypPCOBOTO cucTeMa, pamuocuctema) | MS Office 365 pro plus - Akt
MIPOEKTUPOBAHUS 3 WNHrepaktnBHas  cucrema | Ha nepenady npas NelO51 or
(BeImosiHEeHus KypcoBbix | SMART Board 660i4 05.08.2020 .

paboT), TPYIIOBBIX U 4 MynbTUMEIUUHBIA TPOCKTOP Microsoft Windows 10
VHJIMBU1yaJIbHBIX Epson EB-4850WU c | Enterprise - Akt Ha nepenauy
KOHCYJIbTAIIUH, TEKYILETO | MOTOJOYHBIM kperieHueM | npas Nel051 ot 05.08.2020 r.
KOHTPOJIS U 5 Tenekommynukanmonssiid | Microsoft Visual Studio 2019

Jnarpammsl




IIPOMEKYTOUHOU
aTTecTaluu,
JlexunoHHas ayauropus
No 226 (170002 Tepckas
0011., 1. TBepn, CanoBbIil
nep., 1. 35)

mkad IITK-M-18.6.6-3AAA ¢
MOJIKAMH

6 TeneKkoMMyHHUKaIIMOHHBII
mkad I[TK-M-18.6.6-3AAA c
MOJIKAMH

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

9 Kommuiekt yuebHoO#l mebenu Ha
110 mocago4HbBIX MECT

10 MenoBas nocka

- AKT Ha niepeiady Ipas
Nel051 ot 05.08.2020 r.
Mozilla Firefox -6ecratao

VIll. CBenenusi 00 00HOBJIeHUN padovell MPOrpaMMbl JTUCUMILTHHBI

No .. OOGHOBJICHHBIN pa3aen Ornucanne BHECEHHBIX PexBU3UTH IOKyMEHTA,
paboueii mporpaMMbl M3MEHEHU! YTBEPAUBLIETO
JUCITUATUTUHBI M3MEHEHUS
1.
2.




