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PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI (MO YJIA)

B5.1.0.12.02. MoJjekyasipaasi puzuka
(uHOeKc OUCYUNIUHBL NO YYeOHOMY NIAHY, HAUMEHO8ANUE OUCYUNIUHBL (MOOYs))

Hanpagiaenue noaroroBkm (6axanaspuam)

03.03.02 ®duszuka

(x00, HaumeHnosanue)

Hal'[paBJIeHHOCTL

MHUKPO0IJIEKTPOHHUKA

(Haumenosanue nPoPuiis, MasucmepcKol NPOSPAMMbL, CREYUATUZAYUU)

KBannpukanus BeINyCKHUKA — OaKanasp

®opma o0yueHHs ounas

(ounas, saounas, ouno-zaounas)

Marac, 2026r.

He.ﬂl/l OCBOCHHUSA JUCIHUIIINHBI



Lenssmu ocBoenust nuctuminabl b.1.0.12.02"MonekynspHas pu3nka" sSBISIOTCS 3HAKOMCTBO
¢ GU3NYECKUMU SIBJICHUAMH, O0YCIIOBIEHHBIMU aTOMapHO-KOPIYCKYJISIPHBIM CTPOSHHEM BELIECTBA,
dopMHpOBaHUE y CTYIEHTOB IMPEACTABICHUNA 00 MOHATHAX, 3aKOHAX M METOJaX MOJIEKYJSPHOU
(GU3UKH, HABBIKOB MPOCTEHIINX MPAKTUYECKUX PACUETOB, a TAKXKE SKCIIEPUMEHTAIbHONW paboThI B
naboparopun. B Kypce u3nararoTcsi OCHOBHBIE 3aKOHOMEPHOCTH  TEIUIOBBIX  SIBJICHMIA,
paccMaTpUBAIOTCS TEPMOAMHAMUYECKUN M CTATUCTUYECKUH METOJbl ONUCaHMs, (GOPMYIUPYIOTCS
3aKOHBI TEPMOJMHAMUKN U CTaTUCTUYECKHE MOCTYJIAThI, N3Y4aloTCsl (pU3HUecKre CBOWCTBA CUCTEM
aTOMOB U MOJIEKYJI Ha OCHOBE MOJICJIbHBIX MPEACTaBICHUH, JAIOTCS MOHATUS (PU3UKHU TOIPaHUYHBIX

SBJICHUN U (Pa30BbIX MEPEX010B, (PU3UKH TBEPIOTO TEA.

Koan O000menHbIe TPyA0BbIe GYHKINH TpyaoBblie pyHKIUH
HaMMeHOBaHUe Kon HaumeHoBaHue |YpoBeHb HaumenoBanue Kox |YpoBensn
npogeccuoHaJIbH KBaJIu(pu (moxypos
oro Kaluu €Hb)
cTaHjapra KBaJuGu
KaluH
01.001 ITexaror [lenarormueckas Oo6mmenenarornueckas | A/01.6
(memaroruueckas NesITeIbHOCTD 110 ¢bynkus. OOydeHue 6
AeATeTbHOCTH B MPOEKTHPOBAHUIO U Y ———— AJ02.6
AOLIKOJIbHOM, peanuzanuu EATEIBHOCTE 6
HAYaJIbHOM 00pa3oBaTEeNBLHOTO
o0mmem, npoiiecca
A

OCHOBHOM 00pa3oBaTeIbHBIX 6 Pa3BuBaromas A/03.6
od1memMm, OpraHHU3aIHIX JeSITeIbHOCTD
cpeaHeM 001eM JOTIKOJIHOTO,
o0pa3oBaHnH) HayvajabHOTO 00IIIEro, 6
(BocnuTarelib, OCHOBHOTO 001IIETO,
YUYHTEJb) CpeaHero o0Iero

o0pazoBaHMs

[lenarornueckas

NeSITeTbHOCTD T10

MIPOEKTUPOBAHUIO U [lenarornueckas

pea3anuu 6 NESATEIILHOCTh 110 B/03.6 6

OCHOBHBIX peanu3aiuy mporpaMm

o0uieo0pa3oBareiabH OCHOBHOTO M CPEIHETO

BIX IPOTPAMM o01m1ero oopa3oBaHus

2. Mecto nucuunnHbl B cTpykType OIIOII 6akanaBpuara

Jannas ydeOHas aucruiuimHa BkirodeHa B pasaen "bl. Jucnummuaer (Momynu)" OCHOBHOM
o0Opa3oBaTenbHON MIPOTPaMMBI 03.03.02 dusuka 151 OTHOCHUTCS K 0azoBoit
(ob6menpodeccunonansHoi)uactu. OcBanBaeTcs Ha 1 Kypce, 2 ceMecTp.

Hucunmmna B.1.0.12.02  "MonekynspHas ¢u3uka" BXOAUT B NPO(PECCHOHANBHBIN UK
OakamaBpoB 1o HampapieHuto 03.03.02 "Odwusuka" u sBiIsSeTCS 00S3aTSIBHON IS W3YICHHS.
W3ydeHne NaHHOW AMCUUIUIMHBI 0a3upyeTcsl Ha MOATOTOBKE MO (U3MKE M MAaTeMaTHUKE B pamMKax
['ocymapcTBeHHOTO cTaHapTa o0IIero 0opa3oBaHusl.

Cs3b aucnMiuimHbl «MosekyasspHass Gu3nka» ¢ NpeIbIAYIIMMH JUCHUIUIMHAMHU H
CPOKH UX H3YyYeHUs!

Kon
AUCIHUIIIMHBI

JAMCUMININHBL, NPeAIeCTBYOIE JHUCUHUILIHHE
«MoJiekyasipHas pu3nKa»

Cemectp




b1.0.12.01

Mexannka

51.0.09.01

MaremaTnueckuii aHaius

CBs3b AUCIHHUIIJIMHBI «Mo.nelcy.]mpnaﬂ (l)I/I3I/IKa» C NnmocjeAy nmuumMn JUCHUIVIMHAMUA U

CPOKHM MX M3YYCHUSA

Kon Jducnumimnbl, ciaexnywomue 3a aucuumuinHoi| Cemectp
AUCHUIUIMHBL | «MouiekyasipHasi Gusnka
b51.0.12.03 DJEKTPUUECTBO U MATHETU3M 3
b1.0.12.04 OnTuka 4
b1.0.12.05 AtomHas pusnka 5
b1.0.12.06 ®du3uKa aTOMHOTO s/Ipa U dJIEMEHTapHBIX YaCTHI] 6

Cas3b qucHUILINHBI «MoJiekyJIsipHasi GU3NKa» €0 CMEKHBIMHM THCHUIITHHAMU

Kon JMcuunIMHbI, CMEKHbIe c aucuunuHoi| Cemectp
qucuIaebl |« MoJtekyasipHast GU3HKa»
b1.B./1B.03.01 BBenenue ¢puznyeckuil NpakTUKyM 1

3. Pe3yabTaThbl 0OCBOECHHA TUCHUILTHHBI (MOaYJIs1) «MoJiekyJisipHasi GUu3nKa

[Ipomiecc wm3ydeHUs AMCUUIUIMHBI HANpaBieH Ha (HOPMUPOBAHHE SJIEMEHTOB CIIEAYIOIINX

koMnereHmii B cootBerctBrr ¢ ®I'OC BO no naHHOMY HanpaBJIEHHIO:

ONPENENATh KPyT
3a/1a4 B paMKax

U BBIOWPAThH
ONTHMAJIbHBIC
CIOCOOBI UX

JIEUCTBYIOIIIAX
MIPABOBBIX HOPM,
HUMEIOLINXCSA
peCypcoB u
OTpaHUYEHUN

HOCTaBJIEHHOM LIEJIN

3aaa4 B paMKax IMOCTaBJICH
HOM e, OonpeacirsieT CBA3U
MCKIYy HUMU,

peUICHUsA, UCXOOd U3

YK-2.2. Ilpenaraet crnocoOsl

PEIICHUA MTOCTABJICHHBIX 3aaa4 1

OXKHJIaeMBbI€ Pe3yIbTaTHI;
OLICHUBAET MPE/JIOKCHHBIC
CHOCOOBI C TOUKH 3pEHHUS
COOTBETCTBUA LCJIIN ITPOCKTA,

VK-2.3. IInanupyer
peanu3anuio 3a/1a4 B 30HE
CBOEM OTBETCTBEHHOCTHU C
YYETOM UMEIOLIUXCSA PECYPCOB
Y OTPAHUYEHUN, TEUCTBYIOLINUX
MPaBOBBIX HOPM;

VK-2.4 . BrinosagsaeT 3a1auu B
30HE

CBOCH OTBETCTBECHHOCTH

B COOTBETCTBHUHU C
3aIIaHUPOBAHHBIMU

Kon HaumenoBanue WHuaukatop 1OCTHKEHUS B pe3ynbrate ocBoeHUs
KOMITETEH- KOMIIETEHIIH KOMIIETEHIIHH JMCUIUTUIAHBI 00yYaroIuics
1007031 (3aKpenyieHHblll 3a OUCYUNTIUHOL) JOJIKEH:
YK-2 Crniocoben VK-2.1. Onpenenser kpyr 3HATBH COBPEMEHHBIE

METO/Ibl PEeIICHUs
IIPAKTUYECKUX 3a7ady;
YMeTh IOHUMATh, U3J1araTh
Y KPUTHUYECKU
aQHAIU3UPOBATH PUINYECKYIO
UH(OPMALIHIO.
[Tons30BaTbCs
TEOPETUYECKUMH OCHOBAMH,
3aKOHAMHU U MOJIEJISIMU
bu3uKy;

Baaaers ¢pusznueckumu u
MaTeMaTHYECKUMU
MeToaamMu o0pabOTKH 1
aHanmn3a MHGOpMAaIK B
00J1aCTH OCHOBHBIX
pa3aenoB (HU3HKH.




pe3yJibTaTaMH U TOUYKaMH
KOHTPOJISL, IPU HEOOXOAUMOCTH
KOPPEKTHPYET CIIOCOObI
pelieHus 3a/1a;

OIlIK-1 Cnioco6en npumensaTs | OIIK-1.1. O6namaer 6a3oBeiMu | 3HAET PU3HUESCKUE OCHOBBI
0a30BBIC 3HAHUS B 3HAHUSMHU B 00J1aCTH (PU3UKO- MEXaHHUKH, MOJICKYIISIPHON
oOnactu pusuko- MaTeMaTHYeCKUX HayK, buzuku, npupoay
MaTEeMATHYECKUX U HEOOXOTUMBIMU JJISI PEIICHUS KoJIeOaHUH ¥ BOJTH, OCHOBBI
€CTECTBEHHBIX HayK B | MPOQecCHOHAIbHBIX 3a/1a4. TEPMOJMHAMHUKH,
cdepe cBoeit OIIK-1.2. ApryMEHTUPOBAaHHO | 3JEKTPUYECTBA U
npodeccuoHanbHOM pUMEHsIeT (U3HUECKHe 3aKOHbI | MarHeTH3Ma, ONTUKH,

e TEIILHOCTH. ¥ MaTEeMaTUYECKUE METOBI i1 | OCHOBBI aTOMHOU H
pelleHus 3aa4 TEOPETUIECKOro | siepHoi (pU3mKwy,
Y TIPUKJIAJTHOTO XapaKTepa. MOHUMAET IIUPOTY H
OIIK-1.3. O6nagaeT HaBbIKAMH | OIPAaHHMYCHHOCTH
TEOPETUIECKOTO U PUMEHCHUS (PU3HKU
AKCIIEPUMEHTAJILHOTO HCCJIETOBAHHIO TPOIIECCOB
UCCIICIOBAHMS O0OBEKTOB U SIBJICHHI B TIPUPOJIC U
npodeCCHOHAIBHON oOmecTBe.
JESITCIIbHOCTH, PEIICHUS YMeeT HCIonb30BaTh
npodeccuoHaNbHBIX 337a4 B TEOPETUYECKHE 3HAHUSI IPU
o0nacTu (pU3UKU U CMEKHBIX C 00BSICHEHUH PE3yJIbTaTOB
Hell ecTeCTBEHHOHAYYHBIX 9KCIIEPUMEHTOB,
JICITUTLUTHH. PUMECHSTH 3HAHUS B
obnactu pu3MKU As
OCBOCHUS
obmenpodeccuoHaIbHBIX
TUCITUTUTAH ¥ PEIICHUS
npodecCHOHANBHBIX 3a1a4,
OIICHUBAET JOCTOBEPHOCTH
MOJTY4YEHHOTO PEIICHUS
3a/1a4H.
Brnageer naBbikamu
(bU3HYECKUX UCCIIeIOBAHUH,
CrocoOeH nepeaaBaTh
pe3yJIbTaT MPOBEICHHBIX
UCCIICJIOBAaHUI B BUJIE
KOHKPETHBIX PEKOMEHIAIni
B TEPMUHAX IPEIMETHON
00JacTu 3HAHHUS.

[IK -3 ['OTOBHOCTBH [TK-3.1. Ilonumaet pusndeckue | BmageTs: MmeTogamu
MPUMCHSTH Ha OCHOBBI METOJIOB U CPEJICTBA HaXOXJCHHS, 0TOOpa U
MPaKTUKE npeoOpazoBanus HHGOPMAIUK, | OOBEIUHEHUS Pa3TUIHBIX
MpoQeCCHOHAIbHBIC obmena nHpoOpMaIme Ha METOIOB MPOBEICHUS

3HaHUSI TEOPUU U
METOI0B (PU3MUECKUX
MCCIIEIOBAHU I

PAcCCTOSIHUU C TIOMOIIbIO
PaaMOdIEKTPOHHBIX CPEJICTB U
TEXHOJIOTHH.

[1K-3.2. Bnageetr MeTOI0JIOTHEN
MaTEMaTHYECKOI0
MOJCIIUPOBAHUS (PU3UUECKHUX
IpOIIeCCOB U OOBEKTOB Ha Oaze
KaK CTaHIAPTHBIX MTAKETOB

bu3NYECKUX UCCIEeIOBAHUM.
YMeTh: OCMBICTIEHHO
BBIOMpPATh HAYYHBIH METO.
poBeICHHS (PU3HIECKUX
HCCIIEIOBAHU .

3HaTh: CIIOCOOBI
OIpCACIICHUA BUAOB U TUIIOB
poeCCHOHAIIBHBIX 3a71a4, a




ABTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUS U
HCCIIeIOBaHUM, TaK U
CaMOCTOSITENILHO CO3/1aBa€MBbIX
OPUTHHAIILHBIX TIPOTPaMM.
I1K-3.3. IIpumensieT uudpoByro
TEXHHUKY TIPH 00pabOTKe JTaHHBIX
IIPU COOJIOJICHUN OCHOBHBIX
TpeGoBaHui HHPOPMAITMOHHON
0€30MacHOCTH.

I1K-3.4. IIpumensier
COBpeMeHHbIe HH(OPMALIMOHHBIE
CpEeJICTBA MPHU TOITOTOBKE
JAHHBIX TPU COCTABJICHUH
0030pOB, OTUETOB U HayUHbIX
nyOIuKaIui.

TaKXKe METOIbl UX PEIICHUS
NP IPOBEICHUU
(UBHYECKUX UCCIeTOBAHUI

4. CTpyKTYpAa M cojiep:KaHue TUCHUIIMHBI (MoayJis) «MoJjekyJsipHas Gpu3nka»
OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBIISIeT 9 3a4eTHRIX eUHUIIBI, 324 Jaca.

Ne Buabi yueOHoli padoThl, BKJIO4Yasa | PopMbl TeKyIero KOHTPOJIA
n/n CaMOCTOSITEJILHYIO Pa0oTy ycreBaeMocTH (no nedenam
CTYI€HTOB U TPYA0OEMKOCTh (B cemecmpa)
KonrakTHas Camocrositesib| DopMa NPOMEKYTOUYHOH
padora Hasi paboTa | arrecranuu (no cemecmpam)
S
E ~—~ O -~
H ~ < I}
HaumeHoBaHue pa3ieioB x| = 1S i ? S, 9 =
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Paspnen 1. Beenenune. MojieKyJIsipHO-KHHETHYECKAsI TEOPHA.
1 OCHOBHBIC ITIOHSTHS, 2 |4 2 12 |- |-|- |- |- |- |1+ |=-"1]1- |- "1-/|-/-
MOJICKYJIIPHOUN (DU3UKU U
TEPMOIMHAMUKH.
2. Craructuueckuil u 2 4 2 (2 |- |-|- |- |- "|-®° |-"|-"1-"/1-71]-71]-
TepMOJIMHAMUYECKU I
METO/bI UCCIIEAOBAHUS U
ONMMUCaHUS MOJIEKYJIIPHBIX
CUCTEM.
3  Crpoenue aTOMOB. 2 |4 2 (2 |- |- |- |- |-® |- |- "|-1-]-1]-
XapaKTepUCTUKU aTOMOB U
MOJIEKYJL.




Hexkotopsie ocobenHoCTH
KBAHTOBBIX CHCTEM.
BpoyHOBCKOE JIBHKEHHE.

Pasznen 2. Kunernueckas TEOpUA UACAJTBbHBLIX I'a30

5

N neanbupiii ras.
[TapamMeTpsl COCTOSTHUS:
JaBIIEHUE, 00BEM,
TeMIieparypa

2

6

2

4

U3onporeccel. ['a3oBbie
3aKOHBI. YpaBHEHHUE
COCTOSIHMS M/I€aIbHOTO ra3a

12

OcnosHoe ypaBHenue MKT.

10

Pacnipenenenue mosekyn no
CKOpoCTsIM MakcBeJia.
Cpennue CKOpOCTH.

M neanbHbIl ra3 B
OJTHOPOJHOM II0JIE
TATOTEHUS.
bapomerpuueckas ¢popmyna.
Pacnipenenenue bonbnmana.

10

Paznen 3. Kuneruveckasi TeOpus TemJI0Thbl. 3AKOH

COXpaHeHMs IHEPrUH.

10

BHyTpeHHsIs sHeprus
U/ICTFHOTO Ta3a.
KonnyecTBo TEMIOTHI.
[IepBoe Hauasio
repMoanHamMuKH. PaboTa
MpU U3MEHEHUH 00beMa

2

10

2

4

11

[IpuMeHeHue 1epBoro
Ha4ajla TCPMOJUHAMUKHU K
M30IIPOLIECCAM.

12

Yucio cremneneii cBOOOIBI.
TeruioeMKoCTh UIealbHbIX
ra3oB

13

Pabota mpu
M30TEPMHUECKOM
WM3MEHEHHUHU U/1€aTbHOTO
rasa.

14

AnnabaTHOE N3MEHEHHE
0o0BbeMa UeaaIbHOrO rasa.
YpaBuenue [lyaccona.

15

Pabota npu aguabaTHOM
M3MEeHEeHUH o0bEMa rasa.
[TonuTponuyeckuii nporecc.

Pasnen 4. CTojIkHOBEHMSI MOJIEKYJI M SIBJIEHUSI TlepeHoca




16

MoneKkysipHbIe TBUKCHUS U
SIBIICHHSI IEPEHOCA.

Cpennee unciio
CTOJIKHOBEHUI B €IAMHUILY
BPEMEHH U CPEIIHSS JUTHHA
cBOOOTHOTO TIpodera
CpenHsis JJTMHA CBOOOHOTO
npobera MOJISKYJI.

10

17

DddexTuBHOE MOTIEpEIHOE
CCUCHHE YaCTHUIIBI

18

Juddysus B razax.
TemoBogHOCTH ra3oB

Pasnea 5. PeajabHble ra3nl.

19

OTKJIOHEHHUS CBOMCTB ra30B
OT UACATBHOCTU. Y PaBHEHUE
Ban-nep-Baainbca.

20

H3orepmbl Ban-aep-
Baaibca.

21

®da3oBkIil nepexo 1. Pa3oBbie
JarpaMMbl

Pa3nes 6. DiieMeHTbI TEPMOAMHAMHMKHU

22 PaBHOBECHBIE COCTOSIHHUSI. 2 2
OObpaTumble U HEOOpaTUMBbIE
MPOLIECCHI.

KBazucrarnueckue
MPOILIECCHI

23 [lepBoe Hauano 2 |10
TePMOTUHAMHUKH. .

24 [Ipeobpa3oBaHHe TEIUIOTHIB | 2 | 8
MEXaHHYECKVYIO paloTy.

25 [Huka Kapho. 2 8

26 (CBoOonHas >Heprusl. 2 |4
DHTPOIIHS.

27 [TepmoanHamMHuyecKue 4
(GyHKIHU.

28 Bropoe Hauano 4
TePMOTUHAMHKH.

DU3NYECKUIN CMBICI

29 [Tperbe Hagao 2
TePMOIUHAMUKHU

Pasnen 7. CBoiicTBa skuaKkocrei

30 CxxuMaeMoCTh KUAKOCTEH. | 2 | 2
TenmoBoe pacumpenue
KUJIKOCTH.

31 (CooTHOUIEHUS MEXKIY 2 |2

kod(purmenToOM
C)KUMAEMOCTH U 00BEMHOTO
TEIIOBOI'0 DACIIUDECHUS.




32

Tenao0eMKOCTh KUIKOCTEH.
SIBrIeHMs IepeHoca B
PKUIKOCTSIX. BA3KkoCTh
PKMJIKOCTH

14

33

KaHHHHHpHBIe SIBJICHHA.

34

3aBHCHUMOCTh
KodpunreHTa
MMOBEPXHOCTHOT'O HATSHKEHUS
OT TEMIICPATYPEI

35

Hcnapenue U KuneHue
YKHJIKOCTEH.

36

Kunkue pacTBopsl.
MexaHu3M pacTBOPEHUS.
Temtora pacTBopeHus

Pasnen 8. Huskue Temneparypsl

37

Cxxumxenune ra3oB. I ekt
Jlxoynsa-Tomcona.

2

10

38

/AnrabaTHOE paciIupeHue
rasa ¢ COBEpIICHHEM
BHEIIHEH paOOTHI.

Pasnen 9. TBepablie Tesia

39

CaolicTBa TBEPOTO TENA.
Kpucramnmyeckas pemerka

40

CuMMeTpHs KpUCTaJUIOB.
JNIEMEHTBI CHMMETPUHU

41

JleekThl B KpucTaiax

42

MexaHNYecKHe CBOIICTBA
TBepAbIX Ten. Jdedopmarum.
Yupyras nedpopmanus.
Mopyns FOnra

12

43

ITepexon B TBepOE
COCTOSIHME. Y pDaBHEHHUE
Knaneiipona-Knay3uyca

44

JlnarpamMMa COCTOSIHUS.
TpoliHas Touka.

@da30BbIE IIEPEXOABI IEPBOTO
U BTOPOTO poJa.

45

TeroBsie CBOMCTBA
TBepabIX Ten. TemioBoe
JBUKEHUE B TBEPJIbIX TeJaxX.
TenmoeMKoCTh TBEP/IbIX TEII.
3akoH J[rononra-IITu.

46

TemuoBoe pacimmpeHue
TBEPABIX TEIL.
TernnonpoBOAHOCTh




OO6m1ast Tpy10€MKOCTh, B 324 1 90 90| 90 27 279 | ®opMa OTYETHOCTH: IK3aMEH
Jacax

Couepmanne AUCHHUIIINHbI.

Pa3nes 1.0cHOBHBIE NOHATHSI MOJIEKYJISIPHO-KHHETHYECKO TeOpPHH.
MounekynsspHO-KMHETUYECKHE MTPEACTaBIeHUs O BemecTBe. CTaTUCTUYECKUN U
TEPMOJMHAMHYECKUIM METO/Ibl UCCIIE0BAHUS.
Crpoenue aToMOB. XapaKTEPUCTUKU aTOMOB M MOJIEKYJL.
Hexkotopbie 0cOOEHHOCTH KBAaHTOBBIX CUCTEM.
BpoyHOBCKOE IBH>KEHHE.
Pa3nen 2. Kunernueckasi Teopusi n1eajJbHbIX Ia30B.
W neansHbIl ras.
[TapameTpsl cOCTOSIHUS: AaBlIEHUE, 00bEM, TEMIIEPATYpa.
N3omnponeccel. ['a30BbIe 3aKOHBI. Y paBHEHUE COCTOSIHUS MJ1€aJIbHOTO Ta3a.
OcHoBHoe ypaBaenne MKT.
Pacnpenenennie monekyn no ckopoctsim Makceiia. CpegHue CKOpOCTH.
BsskocTs raszos.
W neanpHblii ra3 B 0IHOPOJHOM TOJIe TATOTeHUs. bapoMeTrpuueckas dhopmyia.
Pacnpenenenue bonbivana. IloHsTHE O BEPOATHOCTH.
BHyTpeHHsis sHeprus uaeanbHoro raza. KoamuecTBo TeraoThl.
[lepBoe Hauano TepmoaguHaMuKH. PaboTa nmpu n3MeHeHnn oobema rasa.
[IpuMmeHeHue nepBOro Hayajla TEPMOJIUHAMUKHY K U30IIPOLECCaM.
Uucno creneHeil cBOOOIBI.
TemnnoeMKoCTh UeaIbHBIX Ta30B. TEMmIOeMKOCTh MPU OCTOSTHHOM 00beMe U MTOCTOSTHHOM
JTaBJICHUU.
TennoeMKoCcTb OJJHOATOMHBIX, IByXaTOMHBIX U MHOTOQTOMHBIX T'a30B.
TermmoeMKoCTh BOJIOPOIA.
Pabota npu n30TepMUUYECKOM U3MEHEHUH UJICAIBHOTO Ta3a.
AnrabaTHOe U3MEHEHHE 00beMa HIealibHOTO Ta3a. Y paBHeHue [lyaccona.
Pabora npu agnabatHom u3MeHeHnH 00bEMa rasa.
[TonuTponuyeckuit mpouecc.
Pa3nes 3. CToIKHOBEeHMS MOJIeKY.1 U SIBJICHHS MIePeHoca.
MonekynspHbIe IBUKEHUS U SIBIICHUS [IEPEHOCA.
CpenHee 4KCIIO CTOJIKHOBEHUN B €MHUILY BPEMEHHU U CPEIHSs AJIMHA CBOOOIHOTO Mpobera
CpeaHsisl JUIMHA CBOOOAHOTO Mpodera MOJIeKyIl. 3aBUCUMOCTh JUTMHBI CBOOOIHOTO Ipodera oT
JTaBJICHHUSL.
D¢ dexkTrBHOE NONIEPEYHOE CEYCHUE YACTHIIBI U BEPOSTHOCTD.
Huddysus B razax. Hecrarmmonapuas nuddysusi.
TennoBoxHOCTH razoB. HecranmonapHas TEMIONPOBOIHOCTD.
Pa3znen 4. PeanbHble rassl.
OTKJIOHEHHUs CBOWCTB ra3oB OT UACAIbHOCTU. Y paBHeHUE Ban-nep-Baansca. 3oTepmbl Ban-nep-
Baanbeca. Kpurnueckas remneparypa 1 KpUTHIECKOE COCTOSTHUE.
®a3oBeiil nepexon. Pa3oBble AUATPAMMBI.
Pa3znen 5. DiemMeHTbI TEPMOAUHAMMKH.
PaBHOBecHbIe cocTosHUsA. OOpaTuMble 1 HeoOpaTuMbIe Mpolecchl. KBazucrarnyeckue nporeccsl.
B3anmublie nmpeBpanieHus MEXaHUYECKOM U TENI0BOM sHepruu. [lepBoe Havamo TepMoOAMHAMHUKH.
[TpeoOpazoBaHue TEMIIOTH B MeXaHW4YecKyr0 padoty. [Ipunmun KensBuna
[uxn Kapno.
CBobopHast sHEprus. JHTPOIUSI.
Tepmonunamuueckue pyHkun. OOUME KPUTEPUH TEPMOIMHAMUYECKON YCTOWYMBOCTH. [IprHIIMT
Jle-lllarense-bpayHa.




10

Bropoe Hadano TepMOAMHAMUKY ¥ TPEBPAIIEHUE TEIUIOTH B padoTy.

®uU3NYECKUI CMBICI SHTPOIHH. DHTPONUS U BEPOSITHOCTD.

Tperbe Ha4aI0 TEPMOAUHAMUKH.

Pa3zgen 6. CBoiicTBa ;KUAKOCTEH.

CxxumaeMocTb KuakocTed. ONbITHOE ONpeIeNieHue CKUMAEMOCTH KUAKOCTH. TerioBoe
pacIIMPEHHE KUJIKOCTH.

CooTHOIICHUS MEX Ty KOIPPUITUESHTOM CKUMAEMOCTH U 00BEMHOTO TEIJIOBOTO PACIIHPEHUSI.
AHOMaINA BOJEBI.

TermoeMKOCTb KUIKOCTEN. SIBIEHUS IEPEHOCA B )KUAKOCTAX. BA3KOCTD )KUIKOCTH.
TemnonpoBOAHOCTH B KUAKOCTSIX. ONBITHOE OomnpezesieHne KO3 PUIIMeHTa BA3KOCTH KUAKOCTEH.
Kanwmnsipasie siinenusi. CUibl CLETUICHUS MEK/y CMaulBaeMbIMH IJIaCTUHAMH. MeToz
KaWUIPHBIX BOJIH.

3aBUCHMOCTH KO3 PUITMCHTA TOBEPXHOCTHOTO HATSHKEHUS OT TEMIIEPATYPHI.

Hcnapenue u kunenue xxukocteid. CKpbiTas TEII0Ta UCTIAPEHUS.

Kunenne xunkocreit. [leperpes xxunkoctu. [1y3pippkoBast kamepa.

Kunkue pactBopsl. MexaHu3m pactBopeHus. Temnora pacTBOpEHHUs.

Paszpnen 7. Huskue Temneparypsbl.

Cxxunxenune razoB. I ekt xoynsa-Tomcona.

AnmunabaTHOe pacHIMpeHHe ra3a ¢ COBEpIICHHEM BHEITHEH paOOTHI.

Paznen 8. TBepaoe Tedo.

CaoiicTBa TBepaoro tena. Kpucramimueckas pemierka. ['eoMeTpusi KpUCTaUTMYECKON PEIIeTKHU.
CumMeTpus KpucTauioB. JneMeHThl cuMMeTpun. Kitaceel cummerpuu. Pemerka bpase.
Hedextsl B kpuctamax. Tuna [lortku, nedgextsl mo OpeHkento, ToueyHble AeQeKThl, AUCTOKAIIH.
Mexannueckue CBOMcTBa TBepAbIX Tel. dedopmaruu. Yrpyras nedhopmanus. Moayns FOHra.
Hedopmarus pactsokeHus u cxatus. Capur. Ynpyras aeopmais 1 TeIIOBOE pacIiiupeHue.
ITepexon B TBeprioe cocTosinue. YpaBHenne Kianeiipona-Knaysuyca.

Juarpamma cocrosiHus. TpoliHas TOYKa.

®a3o0BbIe IEPEXO/IBI TEPBOTO U BTOPOro poaa. Touka Kropu.

TennoBbie cBOMCTBA TBEP/IbIX Tel. TemioBoe ABMKEHUE B TBEPABIX Tellax. TermoeMKOCTh TBEPABIX
ten. 3akoH [romonra-IlTu.

TeroBoe pacmpeHne TBEPAbIX Tell. TenaonpoBOIHOCTh

IIPOT'PAMMA OU3NYECKOI'O TIPAKTUKYMA I10 KYPCY «<MOJIEKYJISIPHASA
PUBUKA»

W3yuenne MONIEKYISApHOH (HU3UKKM HEMBICIMMO Oe3 nabopaTopHbIX 3aHATHH. I[losTomy
(GU3UYECKUN MPAKTHKYM SIBJISIETCSI BaKHOW COCTAaBHOW YAacThI0O B YHHBEPCUTETCKOW MOATOTOBKH
CIEINANCTOB — (PU3UKOB BBICOKOM KBanudukanuu. [ maBHbIE 3a1a4K MPAKTUKyMa CIEAYIOIIUE:

1.HayuuTh CTYyI€HTOB NPUMEHSATh TEOPETHUECKHUI MaTeprall MPOrpaMMHOI0 Kypca K aHalIu3y
KOHKPETHBIX (U3UYECKUX CHUTyalUd; HKCHEPUMEHTAIbHO U3y4yaTb OCHOBHbBIE (H3UYECKUE
3aKOHOMEPHOCTH, OIPEAENISITh TOYHOCTh U CTEIIEHb JOCTOBEPHOCTH PE3YyJIbTAaTOB YKCIIEPUMEHTA.

2.03HaKOMHTb C OCHOBHBIMH OKCIIEPUMEHTAILHBIMH METOJAMHU TOJTYYCHHs] W3 OIbITa
¢uznueckoit unpopmanuu. Hayunts usmepsth BakHeimme Gu3nueckue KOHCTaHThl U BEJIMYHHBI,
03HAKOMUThH C MOCIETHUMHU JOCTHKEHUSIMH COBPEMEHHOM (DU3MKH B TOUHOCTH UX ONPEICTICHHMS.

3.03HaKOMHTHh C COBPEMCHHBIMH NpPHOOpPaAaMH U JAPYrod H3MEPUTEIBHOM ammapaTypou, ¢
NPUHIIMIIAMA WX JCUCTBUA, JaTh OO0IIME CBedeHUs 00 00NacTsIX WX TPUMEHEHUs, CIOXKHOCTH
MPOBEJCHUS U3MEPEHUN, TOYHOCTHU TOJYYEHHBIX BEIMYMH U HCTOYHUKAX BEPOSTHBIX OLIHOOK.

4. ]laTb TpaKTHYECKUE HABBIKM B OOpallleHMH C M3MEpPUTEIbHOM amnmaparypol
9KCIIEPUMEHTAIBHBIMU yCTaHOBKaMHU. O3HAKOMHUTH C MpaBWJIaMH TEXHUKH O€30MacHOCTH Npu
IIPOBEICHUH SKCIIEPUMEHTAIbHBIX UCCIICIOBAHMM.
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5.Hayuuts MPUMECHSITh COBpPEMEHHBIE METObI CTaTUCTHYECKOU 00paboTKn
9KCIIEPUMEHTANIBHBIX PE3yJIbTaTOB, B TOM YHCIE ¢ IpuMeHeHrneM DBM.

B cooTBercTBUY ¢ 3THMU 331a4aMu (HOPMUPYIOTCS Ja00paTOpHbIe paOOThI U OMUCAHUS K HUM.

B kaxnoit maboparopHoii paboTe A0mKHA OBITH COPMHUPOBAHA IIEJIh PAOOTHI. ITO MO3BOJIUT
CTYACHTY YETKO YSCHUTb, YTO SIBJIIETCS TJIaBHBIM, Ha YeM HAJ0 AaKICHTUPOBAaTh BHHUMAaHHE.
Onucanus 1a00paToOpHBIX paboT, KaK MPaBUIIO, BKIIOYAET B ce0sl TAK)Ke TEOPUIO BOIPOCA, TEOPHIO
OPUMEHSEMOT0 METO/a HW3MEPEHHUH, ONHMCaHHe SKCIEPUMEHTAJIbHOH YCTaHOBKH, 3a/aHUS
KOHTPOJIbHBIE BOIIPOCHI U PEKOMEHIYEMYIO TUTEPATYPY.

B obmem ¢uznyeckom npaktukyme UHTTY cTyaeHTHI mepBoro Kypca, BO BTOPOM CEMECTpe
BBITMOJHSIOT MO paszaeny «MonekynsapHas ¢usukay 10 nabopaTopHbIX paboT, mpudyem 9 paboT u3
HUX SBIAIOTCA OO0S3aTENbHBIMH  JUIS BCEX CTYAEHTOB, a OCTaJbHBIE PACHpPEICISIOTCS
IpernojaBaTesieM 0 CBOEMY YCMOTPEHHUIO C YyUeTOM IMOKeJIaHUI CTY/IeHTOB.

Ilepeyens 1adopaTopHBIX padoT mo paszaeny «MoJiekyasipuast Gu3uKay.

X
3
Ne HanmenoBanue 1a00paTopHbIX padboT %\ " :__1;
=
S8 B
1 2
BBonHoe 3aHsATHE 2
1. U3yuenue nocrostHHoM bosbimana. 8
2 OnmnpenerneHne  MOJEKYJISIPHOW  Ta30BOM  TIOCTOSIHHOW — METOIOM 8
M30XOPHUYECKOT0 HarpeBaHusl.
3. OmpenencHre BS3KOCTH W OCHOBHBIX XapaKTEPUCTHK MOJICKYJISIPHOTO 8
I IBIKEHUS T'a30B.
4. OnpeneneHue BA3KOCTH KUIKOCTH METOJIOM 8
Crokca.
5. Onpez[eneHI/Ie OTHOILIEHUS TEIIOEMKOCTEN Ta30B. 8
6.0mpeneneHre MOBEPXHOCTHOTO HATSKEHUS 8
METOJ/IOM OTPBhIBA Karellb.
7.WccnenoBaHusl 3aBUCUMOCTH TIOBEPXHOCTHOTO HATSHKCHHS KUAKOCTU OT 8
TEMIIEPATYPHI.
8. OmpezeneHne MOBEPXHOCTHOTO HATSKEHUSI 8
METOJIOM OTpPBIBA KaIleb.
I 9. U3yuenue U3MEHEHHS SHTPOIHH B 8
HEW30JIMPOBAHHOM CUCTEME.
10. M3yueHne TemIoBOro paciimpeHust TBEpAbIX Tell. 8
3a4eTHOE 3aHATHE. 8

5. OBPA3OBATEJIBHBIE TEXHOJIOT N

[Tpu peanuzanuu aucHUIIMHBL «MoseKyssipHas GU3UKa» UCTIOIb3YIOTCS
CJICAYIOIINE BUABI YICOHBIX 3aHATHI: KOHCYJIbTAINH, IPAKTHYECKUE 3aHITHS, pedepaTsl,
CaMOCTOSITENIbHBIE PAOOTHI.
— KOHCYJbTAIHsI IPENoaBaTes;
—caMocCToATeNbHasE paboTa CTYyJEeHTOB, KOTOpasi BKIIIOYAET OCBOEGHHE TEOPETHYECKOro MarepHala,
HOATOTOBKY K MMPAKTUYECKUM 3aHATHSM.
[Tpu peanu3anuu NporpaMmsbl UCTIONB3YIOTCS CIEAYIOIUE 00pa3oBaTeIbHbIE TEXHOIOTHH:
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— BHeayauTopHas paboTa B (hopMe 00s3aTEIbHBIX KOHCYIBTAIMI U MHAWBUAYAIBHBIX 3aHITUH CO
CTyAE€HTaMH (IIOMOILIb B IMOHMMAaHUM T€X WJIM HMHBIX METOAOB MCCIEIOBAHUS MaTepHuajoB, B
HOJTrOTOBKE pedepaToB v TE3UCOB IS CTYACHYECKUX KOH(EPEHIUH U T.1I.).

JUis nomydyeHus INIyOOKMX W HPOYHBIX 3HAHWH, TBEPIbIX HABBIKOB M YMEHHUH, HeoOXxoxuma
CHCTEMaTHYeCKasi CaMOCTOsITeNIbHAst paboTa CTy/IeHTa.

CamocrosrenbHas paboTa Hy»KHa KakK JUls IPOpaOOTKU JIEKIIMOHHOTO (TEOPETUYECKOr0) MaTepuana,
TaK ¥ JUIS TOJITOTOBKH K J1a00OPaTOpPHBIM paboTaM M MPAKTHYECKUM 3aHATHUSIM.

OcHoBaTenpHasi caMOCTOATeNbHas paboTa HEoO0XOoAMMa M NpPU IOATOTOBKE K KOHTPOJIBHBIM
MEPOIPUSITHUSIM.

Ha nexnusax ocoboe BHUMaHME ClIeAYyeT YAEISATh Ha OCHOBHBIE IIOHATUS M OCHOBHBIE (PM3MYECKHE
3aKOHOMEPHOCTH. JIOTOJIHUTD KOHCHEKT JIEKUMH, BBIACIUTh IJIABHOE CTYAEHT JOJDKEH
CaMOCTOSITENIbHO, I0JIb3YSIChb y4eOHBIMH IOCOOMSAMH, pPa3MELIEHHBIMH Ha caiTte Kadeapsl.
WNunuBUayanbHblid calT Kadenpsl KpailHE HEOOXOAMM ISl YCIIEHIHOTO BBINOJHEHUs paboueit
pOrpaMMbl U y4eOHOTO IIaHa, B LIEJIOM.

[To Bcemy JEKIIMOHHOMY MaTepUally MOATOTOBJIECH KOHCIIEKT JICKIMHA B AJIEKTPOHHOU (popme U Ha
OyMa)kHOM HocHUTese, Oonblas 4acTh TEOPETHMUYECKOr0 MaTepuana M3jaraercs ¢ NpUMEHEHHEM
crmaioB (mpe3eHTanuii) B nporpamme PowerPoint, a Takke ¢ MCHOIB30BaHUEM WHTCPAKTUBHBIX
JIOCOK.

IIpakTHyeckue 3aHATHS CHOCOOCTBYIOT aKTUBHOMY YCBOGHHMIO TEOPETUYECKOIO
MaTepuana, Ha O3THUX 3aHATUAX CTYIEHTbl Yy4daTcs MPUMEHSITb (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH Ul PEIICHHUs] KOHKPETHBIX NMPAKTUYECKUX 3a7ady U IpaMOTHYI0 0OpabOTKy HX
pe3yibTaToB, BKI0OYas VITOrOBEIM KOHTPOJIBHBIM MEPOTIPUATHEM (aTTeCTalUeil) SABIsIeTCS 3aUeT.
Bomnpocs! k 3a4eTy SABISAIOTCS KOHKPETHBIMM IIO COOTBETCTBYIOIIMM TE€MaM M JOCTYIIHBIMHM 4epe3
caift xadeapsl. [[ng ycremHoro pesysiabTarta Ha 3a4eTe CTyJ€HTaM PEKOMEHAYeTCs OTBEThl Ha HUX
IIPOyMBIBaTh, TOTOBUTh 3apaHEE U CUCTEMATUYECKH 110 MEPE U3YUYEHHS COOTBETCTBYIOIIHNX TEM.

6. YueOHO-MeTOqHUYeCKOe  oOecreyeHHe  CAMOCTOSITEJbHOH  PaGoThl  CTYAEHTOB.
OuneHoYHbIe CPEICTBA A5 TEKYIIEro KOHTPOJIS yCIeBaeMOCTH, MPOMEKYTOUHON aTTecTalnn

o UTOraM OCBOCHUSA JUCHUIIJIHUHBI.

6.1. Ilian camocTosiTE/ILHOM PadOTHI CTY/ICHTOB

Tabauuya 6.1.
Ne HaumenoBanmue pa3gena Bun ®opmbl koHTpOs |KomuecTs
n/n (TeMbI) TMCHUTLIMHBI CaMOCTOSATEJILHO 0 4aCcoB
i pa0doThbI
1. OcHoBHbIE 1. Pabora c YCTHBIH OIIpOC 2
napaMeTpsl MOJIEKYII U yueOHOI
MOJIEKYJISIPHOTO JTUTEPaTypOH.
JBUKECHUS 2. BemnonHenue
JIOMAIITHETO
3a/laHus
3. Pemenue
3aja4




OcHOBHBIC
MIOHATHS TEOPUHU
BEPOSATHOCTEUN U
MaTeMaTH4YeCKOM
CTaTUCTHKH.

1. PaGota c
yaeOHOH
JIATEPATYpPOl.
2.Brimonaenue
JIOMAaIITHETO
3aJaHUs

3. Pemenne

3aJa4

YCTHBIN OIIPOC

CTaTUCTUYECKUI METO
TenaoBoil KOHTAKT
MEXIy CUCTEeMaMH

1. Pabora c
yueOHOM
JIUTEpaTypOil.
2.Brimmonnenue
JIOMAIITHETO
3aJaHHs

3. Pemenue

3aga4

YCTHBIHA OIIPOC

CTaTHCTUYECKUH METO
pacripeaesieHust
Makcsemna, boirpiimana

1. Pabora ¢
yaeOHOM
JIATEPATypPOM.
2.Brimmonnenue
JIOMAIITHETO
3aJaHHs

3. Pemenue

3aga4

YCTHBIA OIIPOC

Hauana
TepMO)II/IHaMI/IKI/I

1. Pabora c
yueOHoOM
JIUTEPATYpPOl.
2.Brimonrnenue
JIOMAIITHETO
3aJaHMs

3. Pemenne
3a1a4

YCTHBIN OIIPOC

YpaBHeHue
Ban nep Bansca
PeasibHbIE Ta3b1

1. PaGota c
yaeOHOMH
JIATEPATYpPOM.
2.Brimmonraenme
JIOMAaITHETO
3aJaHHs

3. Pemienne

3a1a4

YCTHBIA OIIPOC

da3zoBbIe
Mepexoabl

1. PaGota c
yaeOHOMH
JIATEPATYpPOM.
2.Brimmonraenme
JIOMAIITHETO
3aJaHUs

3. Pemenne

3a1a4

YCTHBIA OIIPOC

13
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8. BpoyHoBckoe 1. Pabota c YCTHBIH OIpocC 2
IIBIOKEHUE. yaeOHOH
Kunematnyeckue JIUTEPATYPOU.
XapaKTEPUCTUKH. 2.BpinonHeHue
JIOMAILTHETO
3. Pemenue
3aja4

6.2. MeToanuyecKue YKa3aHUs 1O Opraum3anuu CaMOCTOSITEIbLHOM p360TI>I CTYAEHTOB

Y4eOupiM  1ranoM  HampasieHws noarotoBku  03.03.02. ®dusmka 10  IUCIUIUIMHE
«MornekynsipHas (Qu3MKa» TPEAyCMATPUBACTCS CAMOCTOSATENbHAs paboTa CTYyICHTa, KOTOpas
BBITIOJTHSCTCS CISAYIONIUMHI BUJIAMH CaMOCTOSITEIIBHON pa0OThI: HAIMCAHUE KOHTPOJIBHOU PabOTHI
10 JMCUUILIMHE, clada KOJUIOKBUYMaA.

Bujbl caMmocTosITeIbHON PaGoThI CTY/IEHTOB:

- U3yYeHHE TCOPETUYECKOTr0 MaTepualia IO KOHCIEKTaM JICKIIMA ¥ PEKOMEH/IOBAaHHBIM y4eOHBIM
ocoOusIM, MOHOTpaUIECKON YIeOHOH ITeparype;

- CaMOCTOSITEJILHOEC M3YYEHHE HEKOTOPBIX TEOPETUYECKUX BOIPOCOB, BBIICICHHBIX B IPOrpaMMme
JUCITUTUIMHBI, HEPACCMOTPEHHBIX Ha JICKIIUSX;

- BBINIOJIHCHUE KOMIUIEKCA 33JaHUH TEOPETUYECKOTO XapaKTepa, PacueTHBIX M TpaHuyuecKuX Mo
BCEM paszeiiaM JUCIUIUIHHEI,

IMopsinok BHINOJIHEHUS M KOHTPOJISI CAMOCTOSITEJIbHOI PadoThI CTY1€HTOB!

- TPEeIyCMOTpPEHa eXCHENeNbHAs CaMOCTOSTeNbHas paboTa OOydYaloUmMXcss IO HU3YYSHHIO
TEOPETUUECKOT0 JIEKIIMOHHOTO MaTepraia; KOHTPOJIb BHIMOTHEHHSI 3TON paboThl MPEeAyCMOTPEH Ha
MPAKTUYECKHUX 3aHATHUSAX 110 JIAHHOUW TUCITUTUINHE;

- CaMOCTOSITEIbHOE M3YUYEHUE HEKOTOPBIX TEOPETUYECKUX BOIMPOCOB, BBIJACIEHHBIX B MPOrpaMMe
JTUCITUIUIMHBI M HEPACCMOTPEHHBIX Ha JICKIUSAX MPEeaycMaTpUBAaeTCSd IO Mepe H3ydeHUs
COOTBETCTBYIOIIUX pPAa3JelioB, B KOTOPBIX BBIACNEHBI 3TH BOMPOCHl ISl CaMOCTOSITEIILHOTO
W3YYCHHUS, KOHTPOJb BBITIOJHEHUS STOW CAMOCTOSATEIBHOW pPabdOTHl TPEIYCMOTPEH B paMKax
MIPOMEKYTOUYHOTO KOHTPOIIS — 3a4eT MO JAaHHOW AUCHUTUINHE;

- BBHINIOJIHEHUE W THCbMEHHOE O(OpMIICHHWE KOMIUIEKCAa 3aJaHWi TEOPETHYECKOTO XapakTepa,
KOHTPOJIb BBIMOJTHEHUS 3TOM CaMOCTOSITENbHOM pabOThI MPETyCMOTPEH MPHU 3aBEPUICHUH W3YYECHUS
JUCITUTUIMHBI 110 MPEACTABICHHOMY B IIEYaTHOM BHJIE OTYETY IO 3TOMY BHJIY CaMOCTOSITEILHOM
paboThI;

-KOHTPOJTb BBIIIOJTHEHUS 3TOW PabOTHI IPEyCMOTPEH Ha MPAKTUYCCKUX 3aHITHSIX;

7. Y4eOHO-MeTOIMYECKOEe M MATEepHAJLHO-TEXHHYeCKOe ofecneyeHHe TUCHUIIUHBI
(monpyJast) «MoJiekyasipHasi Gu3NKay
7.1. Y4eOnas qureparypa.

Bu HaunmenoBanue
NoNe A HE00X0IUMOM yueOHOU W3narensctBo, | Hanuuwue nut-
3aHATUSA ABTOp
/T JUTEPATYPHI 10 TOJT U3JTaHHS pHI
(Jx,1p,c.p.)
JTUCIUIINHE
OcHoBHas JuTepaTypa
1 JIK,1Ip,c/p Kypc obmmit ¢usuku. | 3ucman [.A, | M.: Hayxka, | bubnuoreka
T.1-3 Tonec O.M. 1972r HUurl'y
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JK,1Ip,c/p O6muit kypc ¢usuku. | CUByxXuH M.: Bricmias | bubnuoteka
T. 1-5. J1.B. mkoJia, 1996r. HNurl’y
JK,1Ip,c/p Kypc oOmeii ¢usuku. | CaBenbes M: Hayka, | bubnuoreka
T. 1-3 M..B. 1989r. Uurl'y
JK,1Ip,c/p MounekynsipHas Kukoun U.K., | M.: Hayka, | bubnuoreka
¢dusuka. Kukoun A.K. | 1976r. Nurl'y
JK,1Ip,c/p Kypc obmie#t puszukm. Tpodwvosa M.: Bricmias | bubnuoteka
TN mkosa,2005r. HUnrl'y
JlonoIHUTeIbHAS JTUTEpaTypa
Clp Kypc puzuku. Hetmad A.A., | M. Bricmas | bubnuoreka
SBopckuii mkona, 1989. Nurl'y
b.M.
Clp Monekynsipras ¢usuka | MatBeeB A.H. | M.: Breicmiast | bubnnoreka
mKosa, 1986r. Hurl'y
Clp MonekynspHas pusuka | TenecHuH M.: Hayxka, | bubnuoreka
P.B. 1976r. HNurly
Clp Cratucrnueckas Peiip . M.: Hayka, | bubnuoreka
¢busnka 1976r. Nurl'y
COopHuKkHM 32124 110 Kypcy o0mel Gu3suku
Ilp, c/p | CoopHuk 3a7a4 no odueit pusrke | Boxpkenmreitn | M.: Boiciias | Kad.
I.C. IKoJIa, o0r.pus.
1986.
Ip, c/p | 3amaunuk mo Gusuke Yepros JI. T'., | M.: Beicas | Kad.
Bopob6reB A. A. | mkorna, oOur.pus.
1986.
Ip, ¢/p | 3amauwm mo obrel pusnke. Hponos U. E. M.: Hayka, | Kad.
1998. o0mr.pus.

7.2. UuTepHeT-pecypehbl
http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunas snexrponHast 6ubimoreka

http://elibrary.ru/default.asp Poccuiickas HanmonanpHas 0ubInoTeKa



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
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http://primo.nlr.ru http://nbmgu.rudnexkrponnas 6udaHOTEKa Poccuiickoit
rocyJaapCTBEHHON OMOIMOTEKH.

HNudopmanmonno-npaBosas cuctema «l apanr»
7.3. IlporpamMMHoOe oGecrieyeHue
YHuBepcuTeT oOecredeH HEOOXOAWMBIM KOMILUICKTOM JIMIEH3UOHHOTO U CBOOOIHO

pacIpoCTpaHsIEMOro MPOrpaMMHOI0 00ECIIEYeHHs, B TOM YHUCIIE OTEUECTBEHHOI'O IPOU3BO/ICTBA.
Kaxnplii oOydarommiicss B Te4eHHE BCEro Inepuojaa oOydeHHsl 0OeclieYeH WHAWBUIYAIbHBIM

HEOTPAHUYEHHBIM  JOCTYIIOM K  DJIEKTPOHHOM
YHHUBEpCHTETa M3 JI000M TOYKH, B KOTOpOU

nH(}pOpMaIMOHHO-00pa30BaTEILHOMN
UMeeTCs

cpene

JOCTYIl K HMH()OPMALUOHHO-

TCHCKOMMYHHK&HHOHHOﬁ CETH ((I/IHTepHeT» KaK Ha TCPppUTOPUH YHUBEPCUTETA, TAK U BHE €€C.

YHuBepcurer oOecrnedeH

obecrieueHus.

CIIEIYIOIINM

KOMIIJICKTOM

JJUOCH3WMOHHOTO  IIPOrpaMMHOI'O

1. JluneH3uoHHOE MpOrpaMMHOE oOecreueHue, ucnonblyemoe B Marl'Y

1.1.
1.2.
1.3.
1.4.
1.5.

Microsoft Windows 7
Microsoft Office 2007

AntusupycHoe 110 Eset Nod32
CnpaBouHo-nipaBoBas cucteMa “T'apant”

[Iporpammusiit komieke MMUC “Busyanbnas Ctynust TectupoBanus”

Hap;my C TpaAULOHUOHHBIMU HU3JaHUAMHU CTYACHTBI W COTPYAHUKH HMCHOT BO3MOXHOCTb
IMOJIB30BATHCS SJICKTPOHHBIMU IMOJTHOTECKCTOBBIMHA Oazamu JaHHBIX

Tabnuuya 8.1.

HasBanmue pecypca

Ccepuika/noctyn

OnexkTpoHHass OubanoTeka oHNaH «EanHOE OKHO K

00pa3oBaTeNbHBIM pPeCypcam»

http://window.edu.ru

«O6pazoBaTenbHbIN pecypc Poccun»

http://school-collection.edu.ru

®enepalibHbIl  00pa30BaTENbHBIN MOPTAI:  YUPEKICHMUS,
nporpammel, cranaapTsl, BY3b1, Tectel EID, THA

http://www.edu.ru —

®denepanbHbIil EHTPp HHGOPMAIIMOHHO-00pa30BaTEIbHBIX
pecypcoB (PLIOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJEHTA".
OnbIMoTEeKa TEXHUYECKOTO By3a

OneKTpoHHas

http://polpred.com/news

N3 naTenbcTBo «JIanb». DEeKTPOHHO-OMOIMOTeUHAs

CHUCTEMA

http://www.studentlibrary.ru -

Pycckas BuptyanpHas Oubanoreka

http://rvb.ru —

N3 naTenscTBo «JIanb». DEeKTPOHHO-OMOIMOTeUHAs

CHUCTEMA

http://e.lanbook.com -

ExenenenbHuk Hayku U oOpazoBanusi lOra Poccum
«AxageMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas snekrponnas Oubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp -



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
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DnekTpoHHO-O0nbmoreunas cucrema IPRbooks

http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPAaBOYHAsI CUCTEMa JIOKYMEHTOB B cdepe

oOpazoBanus «1udpopmuo»

http://www.informio.ru

HudopmanronHo-npaBoBas cuctema «["apanT»

CereBas Bepcusi, TOCTYIHA CO BCEX
KOMITBIOTEPOB B  KOPITIOPATHUBHOM
cetu Uurl'y

DIIeKTpOHHO-O0uOIMoTeuHas cucreMa «FOpaiT»

https://www.biblio-online.ru

7.4. MartepnajabHO-TeXHHYECKOE
«Mouekyasipaas Gusuka

od0ecmeueHue

y4eOHOil  AUCHUILIHHBI/MOLYJIS

MaTepHaJ’[bHO-TeXHI/I'{eCKaH 0a3za YHUBEPCUTETA I103BOJIACT o0OecIieunBaTh KauyeCTBCHHOC
MMPOBCACHUEC TCOPCTHUICCKUX U ITPAKTHIYCCKHUX 3aHSATHH.

Aynutopus Nell7.

386132, Pecrrybnmuka MuarymeTus, r.0. ropon Ha3pans,
r.Hazpans, Tep. 'aMmyp3ueBCcKuil aAMUHUCTPATUBHBIN
OKpYT, yi1. MaructpanbsHas, 1. 39«a»

Ayn. Nell7.

[Tnommans 71.6 M

Crnienmanu3upoBaHHas yueOHas MeOenb st
00Y4aroIuUXCsl U MPENoAaBaTeNsT; TEXHUIECKHE
cpencTBa o0y4eHus (KOMITBIOTepHAas TEXHHKA,
JI0CKa, MyJIbTUMEIUIHOE 000pyAOBaHHUE:
MHTEPaKTHBHAS JOCKA, IPOCKTOP); JOCTYI K
nH()OPMAMOHHO-TETIEKOMMYHUKAIMOHHOH CeTH
WHTepHeT; yueOHO-METOIMISCKUEe MaTepUaIbl.

Jiist mpakTHYECKHUX U JTa0OPaTOPHBIX 3aHITHI

(NeO1)

386132, Pecrrybnuka Muarymerus, r.o0. ropon Ha3pans,
r.Haspans, Tep. ['aMyp3ueBCckuil a AIMUHUCTPATUBHBIN
OKpYT, yi1. MaructpanbsHas, 1. 39«a»

Ayn. Ne(1.

Ilnomans 35.6 m°

Crnienmanu3upoBaHHas yueOHas MeOenb st
00Y4aroIuUXCsl U MPENoAaBaTeNsT; TEXHUUECKHE
cpencTBa o0y4eHus (HOyTOyK, TOCKa);
o0ecriedeH 0CcTyn K HHPOpMaIMOHHO-
TEJIEKOMMYHUKALIMOHHOU ceTu IHTEpHET;
y4eOHO-MeToInuecKre MaTepruansl. Komrmiekt
y4eOHO-J1a00paTOPHOTr0 00OPYI0BAHUS
«MornekynsipHas HU3HUKay

st camocToATeIbHON paboThl 00yUYaIOMIKXCS.
Aynutopus Ne 116

386132, Pecriybnuka Uurymierus, r.0. ropon Hazpansb,
r.Ha3zpans, Tep. 'aMyp3ueBCKUil aIMUHUCTPATUBHBIN
OKpyT, yi. MarucrtpaneHasd, 1. 39«a» Ayz. Nell6.
ITmomans 36,2 M2

PaGouune mecra 11 00yJaromuxcs,
TEXHUYECKHUE cpelicTBa 00yueHus (HOyTOyK,
JI0cKa), 1ocTyn K cetn HTepHeT, yueOHo-
METOINYECKHE MaTePUAIIbI, SJICKTPOHHBIE
00pa30BaTeIbHBIE PECYPCHI.



http://www.iprbookshop.ru/
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[Ipumeyanue

®OHJ OUEHOYHbBIX CPEJACTB
MO TUCHUTUTHHE (MOIYIIIO)

51.0.12.02 «MoJjexyasapHas Gu3snKa»

Memoouueckue pekomenoayuu no usyuenuio oucyuniunvt «Monexkynapnaa uszuxa»
OCHOBHOI [EJBI0 TPU W3YYCHWH JUCIHIUIMHBI SBISIETCS CTPEMIIEHHE TI0Ka3aTh 001acTu
npUMeHeHHs U (GopMUpoBaHHE y OyAyIIUX CIIEIUATUCTOB TEOPETUYECKUX 3HAHUHN M MPaKTHUECKUX
HaBBIKOB I10 WCIIOJIb30BAaHUIO 3aKOHOB MOJICKYJSIPHOM (DU3WKE Ul IIMPOKOTO CIEKTpa 3a/1ad B
Pa3INYHBIX 00JIACTSIX.

OCHOBHBIMH 33Ja4aMH U3YUEHUS TUCIHILTHHBI « MoeKymsipHast pru3rKay sSBISIOTCS:

(1 cOOOIIUTH CTYJEHTY OCHOBHBIE NPHUHIMUIBI W 3aKOHBl MOJEKYJISIPHOM (GU3MKH U HX
MaTeMaTHYECKOE BBIpaKCHNE;

[ 03HAKOMHTbH CTYJICHTA C OCHOBHBIMU ONTHYECKUMHM SIBICHUSIMH, METOJAMU WX HAONIOJCHUS U
HKCIEPUMEHTAIBHOTO HCCIIEOBAaHUS, C TJIaBHBIMH METOJaMHU TOYHOTO HM3MEpeHHs (hU3MYECKHX
BEJIMYMH, TPOCTCHIIMMU METOJaMU OOpabOTKM pe3yJbTaTOB JKCIEPUMEHTa W OCHOBHBIMH
¢u3nveckuMu npudopamu;

[ cdopMupoBarh oOIpeeTeHHbIE HABBIKM SKCHEPUMEHTAIBHON padOThl, HAYYUTHh IPABUIBHO
BHIPA3UTh (U3UYECKHE HJEH, KOJIUYECTBEHHO (OPMYIHMPOBATH M pemiath (U3NYECKHe 3aauu,
OLIEHUBATh MOPAIAKN (PU3MUECKUX BEIUYHH.

Jiis 3pGEKTUBHOTO H3YYCHHS TEOPETUYECKONW YaCTH IUCHMILIHHBI «MOJeKyssipHas (GH3UKa»
HEOOXOINMO:

[] mocTpouTh paboTy IO OCBOCHHIO JUCIHILIHHBI B MOPSIIKE, OTBEYAIOIIUM H3YUYEHHUIO OCHOBHBIX
9TaroB, COTJIACHO HpI/IBeI[eHHI:IM TEéMaM JICKITUOHHOI'O MaTCpI/IaJIa;

[] cucTeMaTHu4eCKu IMPOBEPATH CBOU 3HAHUS 11O KOHTPOJIBHBIM BOIIPOCAM U 3aJIaHUAM;
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] YCBOHUTH COACPIKAHUEC KITFOUCBBIX HOHHTHﬁ;
[l IJIOTHO pa6OT8_TB C OCHOBHOM U JIOTIOJIHUTEIILHOM nI/ITepaTypoﬁ IO COOTBCTCTBYIOIIUM TEMAM.

Hns >ddekTuBHOrO M3y4yeHUs MPAKTUYECKOM dYacTh AUCUUILIMHBL «MomnekymspHas ¢Guznkay
PEKOMEHIYETCSL:

[] cucTeMaTU4yecKd BBINOJHATH IMOATOTOBKY K MPAKTUYECKUM 3aHSITHSIM IO TPEI0KEHHBIM
IpenojaBaTesieM TEMa,

[J CBOEBPEMEHHO BBIITOIHATH IPAKTUUECKHUE 3aJaHUsI.

IIpomekyTOUHBIN KOHTPOJIb
B TedeHne cemecTpa CTyIE€HTBI BBIIOIHSAIOT:
[] noMaiHue 3a1aHusl, BBIIOJIHEHHE KOTOPBIX KOHTPOJIUPYETCS U IPU HEOOXOAUMOCTH

JIOMAIIHUE 3aJaHusl, BBIMOJHEHUE KOTOPHIX KOHTPOJIUPYETCS U MPU HEOOXOJIMMOCTH OOCYKIaeTCs
Ha MPaKTUYECKUX U JTJA0OPATOPHBIX 3aHATHSX;

[J mpOMEXyTOUHBIE 3a/JlaHusl BO BpeMsl JIAOOPATOPHBIX M MPAKTUUECKUX 3aHSTHHA ISl BBISIBICHUS
3HAHUM MO0 OCHOBHBIM 3JIEMEHTAM HOBBIX Pa3/IelIOB TEOPUH; TEUYEHUE CEMECTPA.

NTOoroBe1ii KOHTPOJIB

TpagunnoHHas cucreMa KOHTPOJIS.
Texkywuit KoHmpop OCYIIECTBISIETCS B TECUEHUE CEMECTpa B yCTHON M MMCbMEHHOHU (hopMme B BUJIE
KOHTPOJIbHBIX U J1a00paTOPHBIX PadOT, YCTHBIX OIPOCOB U IIPOEKTOB.
Ilpomesricymounwlii KOHmpoib TPOBOJUTCA B BUJIE KOHTPOJBHBIX paboT U TecToB. OOBEKTOM
KOHTpPOJISI SIBJISIFOTCS YMEHUSI BO BCEX BHUJAX JIEATEIbHOCTH, OIPAaHUYEHHbIE TEMAaTHUKOW U
npoOJIeMaTUKOM U3yyaeMbIX pa3/esioB Kypca. YueOHO-METOIMYeCKUe MaTepuallbl AJIsl IPOBEICHUS
IIPOMEXKYTOUHOTO KOHTPOJISI (KOHTPOJBHBIX pabOT) Kaxablil ydyeOHbIM roj pa3paldaThIBaroTCs
3aHOBO. BapuaHTBI KOHTPOJIBHBIX paObOT MPOLUIBIX JIET JOCTYIHBI B 3JIEKTPOHHOH (opme.
Hmoz06b1ii KoHmpoJ1p IPOBOJNTCS B BUJE dK3aMEHA 3a BeCb Kypc 00ydeHus. O0BEKTOM KOHTPOIISA
ABIIAETCA  JOCTWXKeHue  3amaHHoro  IIporpamMmoil  ypoBHS ~ BIaJcHHMs ~ KOMIIETEHIMEH
(OcnoBHOTro/I10BBIIIIEHHOTO).
OK3aMeH B KOHIIE 2 CEMECTpa, BKJIIOUYAOIIUI NPOBEPKY TEOPETUUYECKUX 3HAHUNA U YMEHHUE PEIaTh
MPAKTUYECKHE 3aJ1a4M 110 BCEMY IIPOHACHHOMY MaTepHaiy.

1. IEPEYEHb KOMIIETEHIIUH, C YKASAHUEM DTAIIOB UX ®OPMHUPOBAHUS B
IMPOIIECCE OCBOEHUSI OBPA3OBATEJIBLHOM ITPOI' PAMMBI
Ilepeuens popmupyemvix Komnemenyuii:

Kon ) | HauMeHoBaHue | Unaukaropsl nocruxenusi | HaumenoBanme
KOMIIETeHIINH KOMIIETeHIINH OLICHOYHOI'0 CPeACTBA

YK-2. Cnocoben | YK-2.1. Onpenensier kpyr Tecm
ompenensATh KPyr 3agad B | 33784 B paMKax MOCTaBleH | [Ipakmuueckoe sadanue
HOW  menu, onpexaenser | Konmpoavhas paboma

paMKax IIOCTABIEHHOHN IIeIH
CBSI3H MEXIY HUMH Jlabopamopnuie pabomul

u BI)I6I/IpaTI) OIITUMAJIBHBIC

CIocoObl  HUX  pelIeHHs, VK22,

. [Ipennaraer
UCXOAs W3  JIEVCTBYIOIIMX

CHoCOOBI pereHus

IMPaBOBLIX HODPM,
IIOCTAaBJICHHBIX 3aJa4 n

UMCIOLIMXCS ~ PECypCcoB | ,
OKUIaeMbIe pe3yabTaThI,

OTpaHUYECHUN
OLICHUBAET  MpeaoKEHHbIE
CIOCOOBI € TOYKH 3pPEHHS

COOTBETCTBUA LECJIN IIPOCKTA




YK-2.3. [Inanupyer
pealM3alMio 3aJad B 30HE

CBOCM OTBETCTBEHHOCTH C

Y4E€TOM MMEIOIIUXCS
pECYpCOB M OrpaHUYCHH,
JIEHCTBYIOIUX [IPaBOBBIX
HOPM;

OIIK-1.
UCIIOJIb30BaTh B

Croco6GHOCTE

npodeccuoHanbHOM
JESTEIIbHOCTH
€CTECTBEHHOHAYYHbIC

0a30BEIE

3HaHHsA, BK/IIOYasA 3HAHUA O
npeaMcCTe n 00BeKTax
HN3YUCHUA, METOJax
HCCIICO0BaHNUs, COBPEMCHHBIX
KOHICIIIHUAX, JOCTHXKXCHHUAX U
OrpaHUYCHHUAX CCTCCTBCHHBIX
HayK (npex(z[e BCCIro XUMMHU,

OMOJIOTHH, SKOJIOTHH,

OIIK-1.1.Ymeer
OCYILECTBIISAITh 00PabOTKY H
MPEJICTaBIISTh
HKCIIEPUMEHTAIbHbIC
JaHHbIC, TPOBOJAUTH OICHKY
MOTPEIIHOCTH  PEe3y/IbTaToOB
U3MEpPEHUIl TOMy4YeHHBIX B
XOJI€ HaYYHBIX UCCIEAOBAHUI
(bU3UIECKUX 00BEKTOB,
CUCTEM U IIPOLIECCOB

OIIK.1.2. Ywmeer
HCII0JIb30BaTh OCHOBHBIE
METO/1bI u cpencTBa
U3MEPEHUM M  IIPOBEACHUSA
Hay4HbIX UCCIeI0BaHUI
bU3UIECKUX 00BEKTOB,

CHUCTEM U IIPOLICCCOB

OIIK-1.3 Bnaneer HaBbIKAMHA

pa3paboTku peleHus
KOHKPCTHBIX
SKCIICPUMCHTAJIBHBIX
Hay4YHBIX 3a1a4
uccaeoBaHus  (PU3UYECKUX
00BEKTOB, CUCTEM u
IIPOLIECCOB, BbIOUpast
ONTHUMAJIbHBIN BapHaHT,

OLICHUBAs €ro JOCTOMHCTBA U
HEIOCTaTKH, onpenenss
0KHJacMbIE pe3yabTaThl

pE€IICHUA BBIACICHHBIX 3a1a4

Tecm

IIpakmuyeckoe 3a0anue
Konmponvnas paboma
Jlabopamopmwsie pabomul

IK-3. ['oToBHOCTH
NPUMEHSTh Ha  IMPaKTUKE
npod)eCCHOHANIbHBIE  3HAHUSI
Teopuu u METOJIOB

(I)I/I3I/I‘-ICCKI/IX HCClIeJOBaHU

[IK-3.1. Ilonumaer
(bu3mIecKre OCHOBBI
METOJIOB U CPEACTBA
npeoOpazoBaHms
uHpopmanuu, ooMeHa
nHpopManuen Ha
PaCCTOSTHUU C TIOMOTIIBIO
PaAMOAIEKTPOHHBIX
CPEACTB U TEXHOJOTHA.
T1K-3.2. Baageer
METOJI0JIOTHEN
MaTeMaTH4eCKOIo

Tecm

Ilpakmuueckoe 3a0anue
Koumponvnas paboma
Jlabopamoprvie pabomoi
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MO/JICITUPOBAHUS
(U3HYECKUX MPOIIECCOB U
00BbEKTOB Ha 0a3e Kak
CTaHJIAPTHBIX [TAKETOB
aABTOMATH3HUPOBAHHOTO
MPOCKTHPOBAHHMS U
HCCIICAOBAHUI, TaK U
CaMOCTOSTEIILHO
CO3/1aBa€MbIX
OPUTHHAJILHBIX TIPOIPaMM.
[1K-3.3. Tlpumensier

U (QPOBYIO TEXHHUKY TIPH
00paboTKe JaHHBIX

P COOJIIOICHUU OCHOBHBIX

TpeOOBaHMI
HH(pOpPMAITMOHHOM
0€30MacCHOCTH.
[1K-3.4. [Ipumensier
COBPEMECHHEIC

MH(OpPMaLIMOHHBIE CPENCTBA
I[IpU MOATOTOBKC AAHHBIX ITPU

COCTaBJICHUHU 0030pOB,
OTYETOB u HaYYHBIX
nyonuKauii.
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2. OIMCAHUE MOKA3ATEJIE U KPUTEPUEB OLIEHWBAHWS KOMIETEHIINIA
HA PA3JIMYHBIX DJTAIIAX HX @®OPMHUPOBAHHUSA, OIIMCAHUE IIKAJI

OINEHUBAHMUSA
OneHuBaHue BbINOJTHEHUS HPAKMUYECKUX 3A0AHUTL
YpoBeHb 0CBOCHUSA Ilokazarenu Kpurepun
OtnuuHO 1. ITonnoTa BbINOJIHEHUs | CTyIeHTOM KOHTpPOJIbHAS
(TIOBBIIIEHHBIN YPOBEHb | MPAKTUUYECKOTO 3aJaHMUS; pabota pelieHa
2. CBOEBpPEMEHHOCTh BBINOJHEHHUS | CaMOCTOATENbHO. (CoCTaBlIeH
3a/laHus; IIPaBUJIbHBII JITOPUTM
3. TlociaenoBaTenbHOCTE U | pelIeHUs 3aJaHuN.
palMoOHaIbHOCTh BBINOJIHEHMS | PacCyk/eHns JOTMYHBI, B
3a/1aHMS; BbIOOpE (OpPMYN U pEHIeHUU
4. CaMOCTOSTENBHOCTD PELLIECHUS. HET  OMMOOK,  IOJyYEHbI
BEpHbIE  OTBETHI, 3a/aHUA
pEIIEHbI panoHaIbHBIM

Xopo1o
(6a30BBII YpOBEHB)

criocobom. Beimonmneno 76—
100 % (mo  ©Oammam)
KOHTPOJIbHON PaOOTHI

CryneHntom KOHTPOJIbHAS
pabora BBITIOJTHEHA c
MOJICKA3KOl IperoiaBaTes.
CocraBnen MPaBUIbHBIN

QITOPUTM DPEIICHUS 3aJaHUM.
PaccyxneHust JIOTHYHBI U B




Y 1OBJIETBOPUTEIHLHO
(TIOpOTOBBIN YPOBEHb)

HeynoBneTBopuTenbHO
(YpoBeHb HE
chopMHpOBaH)

pELICHUSX HET
CYIIECTBEHHBIX OIINOOK.
[IpaBunbHO caenmaH  BBIOOP
dbopMynn Ui pEUICHHS; €CTh
OOBSICHEHHE pelIeHusi, HO
3aJaHHs pelIeHbI
HEpPAIMOHAIBHBIM  CIIOCOOOM
WIA JIONyIIEHO He Ooiee
JBYX HECYILECTBEHHBIX
OmMUOOK, TIOJYYEeH BEpHBIN
orBeT. Brimonneno 50-75 %
(mo OammaM) KOHTPOJIBHOM
paboThI

Crynenrom KOHTpPOJIbHAA
pabora perieHa c
MO/ICKa3KaMu

npenoxasaresd. llpu  sTom

3aJlaHUe TOHATO ITPABHIIBHO.
B normueckux paccyxIaeHHuIX
HET CYIIECTBEHHBIX OIIHOOK,
HO JIOTTYIIIEHBI
CYIIECTBEHHBIC OIIMOKH B
BbIOOpe ¢dopmyn wim B
MaTeMaTU4eCKUX  pacueTax.
3ananus pelieHo HE
MOJTHOCTBIO MWJIM B  OOIIEM
Buze. Bremonneno 25-49 %
(mo ©GamiaM) KOHTPOJBbHOMN
paboThHI

CTy,Z[eHTOM 3aJaHus HC

peLIeHO

OueHnBaHue BHINOJIHEHUS J1AOOPAMOPHBIX padom

YpoBeHb 0CBOCHUSA ITokazarTenu Kpurepun

OT1nu4HO 1. [TonHoTa BeimosiHeHus1 | CtyaeHToM — jmabopaTopHas

(TIOBBIIIICHHBII YPOBEHB | TaOOpaTOPHON pabOTHI; pabota BBITIOJIHEHA
2. CBOEBPEMEHHOCTh BBINIOJHEHHSI | camocTosTenbHO. CocTaBieH
nabopaTopHOil paboThI; MPaBUJIbHBIN AITOPUTM

3. TlociienoBaTenbHOCTE Hu
paIMoHaIbHOCTh BBITIOJTHEHHSI
oT4eTa 1o JIabopaTopHOM padoTe;

4. CaMOoCTOSATETbHOCTh
BBITIOJTHEHHUS JTAOOPATOPHBIX PabOT.

BBITIOJIHEHHST  1ab0paTOpHO
paboTel M OTuUeTa MO HEeH, B
BBIBOJIC MIPUBEICHBI
MpaBUIIbHbBIE JIOTHYECKHE
paccyxnaenus. B Bbeibope
dopmyn st oOpaboTKu
pe3ynbTaToB M rpaduyecKoin
UHTEPIIPETAIINH ITHX
pe3yIbTaTOB HET OMIHUOOK,
MOJTy4eHbl BEPHBIC3HAUCHUS
HCCIIETyEeMBbIX u
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Xopomuio
(6a30BBIi YPOBEHB)

pacCuUUThIBACMBIX
napameTpoB, JilabopaTopHast
pabota BBITIOJTHEHA

pallMOHAIBHBIM  CIOCOOOM.
JlaHbl IpaBUIIbLHBIE U IOJIHBIE
OTBETBl Ha  KOHTPOJIbHBIE
BOIPOCBHI.

Y 10BIIETBOPUTENBHO
(TOpOTroBBIN YPOBEHD)

Cocrasien MPaBUIbHBIN
ITOPUTM BBITIOJTHEHUS
nabopaTopHOH  paboTBl |
oTyeTra IO HEH, B BEIBOJIC
NPUBEACHBI B OCHOBHOM
MIPaBUIILHEIC JIOTUYECKHE
paccyxnaenus. B Beibope
dbopmyn, s oOpaboOTKH
pe3yNnbTaToB, U rpaduyecKoit

HWHTEPIIPETAINH ITHX
pe3ynbTaToB HET
CYIIECTBEHHBIX OIIHOOK.
[TonyueHsl, BepHbIe 3HAUCHUS
HCCIIETYeMBIX u
pPacCUUTHIBAEMbBIX
apaMeTpoB, HO
nabopaTopHas paborta
BBITIOJTHEHA

HEpPAIMOHAIBHBIM CIIOCOOOM
WIM JIONyIIeHO He Ooiee
IBYX HECYIIECTBEHHBIX
omn6Ook. /laHbl paBUIIBHBIE,
HO HE€ IIOJHbIE OTBETHl Ha
KOHTPOJIbHBIE BOIPOCHI.

Crynentom  nmabopaTopHast
pabora BBITIOJIHEHA c
MOJICKa3KaMHU
npenogasarens. Ilpu stom
3ajjaHie 1o J1abopaTOpHOM
paboTe MOHATO MpaBWiIbHO. B
JIOTHYECKUX PACCYXKICHUSX,
oTyeTa 1O JIabopaTOpHOM
paboTe HET CyIIECTBEHHBIX
OomubOK, HO  JIOMYLIEHBI
CYIIECTBEHHBIC OIIMOKH B
BBIOOpE dbopmy, TUTST
00paboOTKM pe3yNbTaToB, M
rpaduyecKon
MHTEpHpeTalun ITUX
pE3yIbTaTOB; obpaboTka
pe3yJbTaTOB BBINOJIHEHA HE
IIOJHOCTBI0 WIA B OOILIEM
Bujge. JlaHel B OCHOBHOM
MpaBWIbHbIE, HE IOJHBIE
OTBETHl Ha  KOHTPOJbHBIC
BOIPOCHI.
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HeynosnersopurenbHo
(YpoBeHb HE
chopmMHpOBaH)

Crynentom  nmabopaTopHast
paboTa He BBINIOJIHEHA U /WU
HE TpoBelcHa 00paboTka H
UHTEpIpETAIHs PE3yIbTaTOB
skcnepuMeHTa. Her oTBeroB
Ha KOHTPOJIbHBIC BOTIPOCHI.

OunennBanue BLINOJTHEHUS TECTOB

YpoBeHb 0CBOEHMS Iloka3zaresnu Kpurepun

OT1in4HO BBIIOJIHEHO 90-100%

(noBbilieHHBIN ypoBeHb | 1. [lonHOTa BBINOJIHEHHS TECTOBBIX | 33JlaHUN MPEIJI0KEHHOTO
3aJIaHuM; TECTa, B 3a/IaHUSIX OTKPBITOTO
2. CBOEBpEMEHHOCTD BHITIOJIHCHHS; | TUIIA Ia" IOJIHBIH,
3. IlpaBWIBHOCTH OTBETOB Ha | pa3BEpPHYTHIN OTBET Ha

Xopomo
(0a30BbIil ypoBEHb)

Y 10BIIETBOPUTENBHO
(TOpOTroBBIN YPOBEHD)

HeynosnerBopurenabHO
(YpoBeHb HE
chopMHpOBaH)

BOIIPOCHI;
4. CaMOCTOSTEIBHOCTD
TECTUPOBAHUS.

MMOCTaBJIICHHBIHN BOIIPOC

BBINOJIHEHO 65—89% 3amanuii
MPEAJIOKECHHOTO  TeCTa, B
3aIaHUsIX  OTKPBITOTO THIA
JaH TIONHBIA, pa3BEPHYTHIH
OTBET Ha  IIOCTaBJICHHBIN
BOIIPOC; OJIHAKO ObLTH
JOMYLIEHbl HETOYHOCTH B
OIpEICIICHUN MTOHATHH,
TEPMUHOB U Jp.

BEITOTHEHO 31-64% 3amaHuii
MPEAJIOKEHHOTO  TecTa, B
3aJaHUsIX  OTKPBITOrO THUIA
aH HEMOJHBIA OTBET Ha
MIOCTaBJIEHHBII  BOIpPOC, B
OTBETE HE TMPUCYTCTBYIOT
JIOKa3aTeJIbHbBIE MPUMEDPBI,
TEKCT CO CTHJIMCTHYECKHUMH U
opdorpadudeckumu
OIIMOKAMHU.

BbinosiHeHo 0-30% 3amanuit
MPEAJIOKEHHOTO TecTa, Ha
MOCTaBJICHHBIE BOIIPOCHI
OTBET  OTCYTCTBYET  WIJIH
HETOJIHBIN, JOTYILIEHbI
CYIIECTBEHHBIC OIIMOKH B
TEOPETUYECKOM  Marepuaie
(TepMUHaX, HOHATHUSX).

OunenuBaHue 0OTBETa HA DK3aMeHe

YpoBeHb 0CBOEHMS

TToka3aTenn

Kpurepun

O1ianyao
(MOBBILLIEHHBIN YPOBEHB

1. ITonnora U3JI0KEHUS
TEOPETUYECKOT0 MaTeprana;

2. IlomHota ® UNPaBWIBHOCTH
peleH sl TPAKTUYECKOTr0 3aaHus;

CryaeHTOM JaH TOJIHBINA, B
JIOTUYECKOU
MOCJIEI0BATEIbHOCTH
pa3BEepHYTHII ~ OTBET  Ha
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Xopoltiio
(6a30BbIil ypOBEHb)

Y 10BIETBOPUTETBHO
(TOpOroBbIN YPOBEHbD)

3. ITpaBuiIBHOCTD u/um
apryMEHTUPOBAHHOCTh H3JI0KECHUS
(mocnenoBaTeNbHOCTD IEHCTBUI);
4. CaMOCTOSITEIIBHOCTD OTBETA;

5. KynbTypa peun.

IIOCTABJIICHHBIA BOMNPOC, TJIE

OH POIEMOHCTPUPOBAI
SHaHUA MpeaAMETa B IMOJIHOM
obbeme y4aeOHOMI
IPOrPaMMBlI, JIOCTaTOYHO
rI1y0OKO OCMBICITUBACT
JAUCHUIIIINHY,

CaMOCTOSITEIILHO, u

MCUEPIIBIBAIOIIE OTBEYAET Ha
JONIOJTHUTENBHBIE  BOTPOCHI,
IIPUBOJIUT COOCTBEHHBIE
OpUMeEpsl 10 MPOOJIeMaTHKe
IIOCTABJIEHHOTO BOIIPOCA,
OTBETHJI HA JIOMIOJHUTEIILHBIC
BOIIPOCHI O€3 OMO0K

Crynenrom JaH
pa3BEpHYTBII  OTBET  Ha
IIOCTABJIEHHBIA BOIIPOC, Il
CTYJEHT JEMOHCTPUPYET
3HaHUs, NpUOOpETEeHHbIE Ha
JEKUMOHHBIX U CEMHUHAPCKUX

3aHATUSX, a TaKxe
IIOJy4EHHbIE  IOCPEICTBOM
U3yYEHUS 00s13aTeNIbHBIX
y4eOHBIX MaTepuaioB IO
Kypcy, JaeT

apryMEHTHPOBAHHBIE OTBETHI,
INPUBOAUT IPUMEPHI, B

OTBETE MIPUCYTCTBYET
cBoOOgHOE BIIaJICHUC
MOHOJIOTHYECKOU peuslo,
JIOTUYHOCTh H
IOCJIEIOBATENIbHOCTh OTBETA.
Onnako JIOTTyCKaeTCst
HETOYHOCTD B OTBETE.
OTtBeTni Ha BCE

JOIMOJTHUTECIIBHBIC BOIIPOCHI C
HEOOJIBITUMH HETOUHOCTSIMU

Crynenrom ad OTBeET,
CBUJETENBCTBYIOIIUI B
OCHOBHOM o 3HAHUH
IIPOLECCOB n3y4aeMon
JUCITAIIIINHEI,
OTIHYAIOIIUHCS
HEJIOCTAaTOYHOW TIIyOMHOU u
MOJIHOTOM PACKPBITHS TEMBI,

3HAaHUEM OCHOBHBIX
BOIIPOCOB ~ TEOpUH,  CcIabo
c(hopMUPOBaHHBIMU

HABBIKAMU aHAN3a SBJICHHUIA,
MPOLIECCOB, HEAOCTATOYHBIM
yYMEHUEM JaBaTh
apryMEHTUPOBAHHbBIE OTBETHI
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HeynoBineTBOpUTEIBHO
(ypoBeHB HE
chopmupoBaH)

U TOPUBOAUTH  MPUMEDPBIL,
HENOCTATOYHO  CBOOOIHBIM
BJIAJICHUEM MOHOJIOTHUECKOM
peublo,  JIOTUYHOCTBIO U

IIOCJIEAOBATEILHOCTHIO
OTBeETA. Homyckaercst
HECKOJILKO OLINOO0K B

COACpKaHNN OTBETa Ha
JOIMOJIHUTCIIbHBIC BOIIPOCHI.

CryneHToM  aH  OTBeT,
KOTOPBIA  COIEPXKHUT Pl

CepPhE3HBIX HETOYHOCTEH,
0OHapyXUBAIONINI HE3HAHUE
IPOIIECCOB U3y4aeMoi
MIPEIMETHOM obrnactu,
OTJIMYAOIIMIACS HETTyOOKUM
pacKpBITHEM TEMBI,
HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
Hec(hOPMHUPOBAHHBIMU

HaBbIKaMU aHaJIn3a ﬁBHeHHﬁ,
MPOIIECCOB, HEYMECHHUEM

JlaBaTh apryMEHTUPOBAHHbBIC
OTBETHI, CIA0BIM BIIaJE€HUEM
MOHOJIOTHYECKOU peuslo,
OTCYTCTBUEM JIOTUYHOCTH H
ITOCJIEIOBATCILHOCTH.

BriBosbl moBepxHOCTHBI. Her
OTBETOB Ha JOIIOJHHUTEILHBIC
BOIIPOCBHI, T.€ CTYIEHT HE
crocobdeH OTBETUTh Ha

BOIIPOCHI Jaxe npu
JOIIOJTHUTCIIbHBIX

HaBOAALIHNX BOIIpOCax
npenoaaBaTeiI.

3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPUAJIBI,
HEOBXOJIMUMBIE J1JIs1 OHNEHKU ITVTAHUPYEMBIX PE3YJIBTATOB OBYUEHUA 110
JUCIUIIVIMHE, XAPAKTEPU3YIOIIUX 3TAIIBI @OPMHUPOBAHUA
KOMITETEHIIAM B ITPOIIECCE OCBOEHUSI OBPA3OBATEJILHOM ITPOT'PAMMBbBI

ITPAKTUYECKHUE 3AJAHUSA

Ilepeyennb 3aganHmii /BOIPOCOB

IlepBoe HaYaJI0 TEPMOAUHAMMKH U €r0 NIPMMEHEHNEe K U1eAJIbHOMY ra3y
3ansaTue 1. [IpakTuueckoe 3aHATHE MO TEME «YPaBHEHUE COCTOAHMS HACAIbHOTO rasza. I Hadano

TCPMOANHAMUKU

OCHOBHBIC THITBI 3aaa4, pa36HpaeMHe Ha MPAaKTUYCCKOM 3aHATHU U MCTOABI UX PCIICHUA
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Nmeercst ra3, KOTOPbII paccMaTpuBaeTcsi Kak uaeanbHblid. [lo 3amaHHbIM mapamerpaM TpeOyercs
ONPEETUTh TOT UIIM UHOM HEU3BECTHBIN MTapameTp.

na pewenus ucnonv3ylomes: ypaBHEHHE COCTOSIHUS M€ajIbHOro rasa (ypaBHeHue MenpaeneeBa —
Knarmneiipona)

OmnpeneneHre HEU3BECTHBIX IapaMETPOB B CMECH HEPEArupyIoUIMX MEXTy co00# HaealbHBIX
ra3oB. /[na pewenus ucnonv3ytomca: 1) ypaBHEHHE cOCTOsHUA uaeanbHoro raza (Kiameiipona —
MenieneeBa); 2) OCHOBHBIE YpaBHEHHUS KHHETUYECKON T€OprH ra3oB; 3) 3akoH JlaibToHa.
Onpenenenne TepMOJAMHAMUYECKUX KOA(G(UUMEHTOB JUIs UACAJbHOIO raza IO 3aJaHHBIM
napameTpam. s pewieHus ucnoav3yemcs: B3auMOCB3b MEXY U3MEHEHUEM I1apaMeTPOB
Bormpocsl, paccmaTpuBaeMble Ha IPAKTUYECKOM 3aHATHHU:

1. Kakoil ra3 HaspBaloT «uaeadbHbIM»? Ilpu Kakux ycinoBUSX M JAONYLIEHUSAX TIa3 MOKHO
paccmaTpuBaTh Kak uiaeanbHbli? [lpuBenure npumepsl peanbHOro rasa, Mo CBOMM CBOWCTBaM
0JIM3KOTO0 K UJICaIbHOMY.

2. Kakoit TepMOAMHaMUYECKUN CMBICII UMEIOT napameTpsl p, T u V?

3. YTo Takoe COCTOSIHME TEPMOJUHAMUYECKOIO PaBHOBECHS?

4. KakuMu napaMeTpaMu OINpPEAeNsieTcs] TEPMOIMHAMUYECKOE COCTOSIHUS UJleanbHOro raza? Kakum
3aKOHOM CBSI3aHbI 3TU NTapaMeTpbl?

5. Yto BbIpakaeT ypaBHEHUE COCTOSHUS?

6. 3anuIuTe ypaBHEHUE COCTOSTHUS JJIsl IPOM3BOJIBLHON Macchl rasa.

7. B ueM cMmbicn 3akoHa JlanbToHa? [Ipu KakuX yCia0BHUSX OH BBIIIOJIHSETCS?

8. MOXHO JIM HCITOJIB30BaTh 3aKOH J[abTOHA Py OOJIBIION IIJIOTHOCTH ra30BOM CMECH?

9. MoHO 11 KCII0Ib30BaTh 3aKOH JlanbToHa /171 cMecH KHCIopoia ¥ Bojopoaa?

10. IIpu nocTossHHOW TeMIepaType KOHIIEHTpALMs MOJIEKYJ ra3a yMEHbIIWIACh B Ba pa3a. Kakue
napaMeTpsl IPU STOM U3MEHSIIUCH?

11. KakoBa cBsI3b MeXAy JaBIECHUEM U KOHILIEHTpaluenl MOIeKy1?

12. Kak MeHsieTcsl KOHLIEHTpalusl Ta3a s TPeX MPOLECCOB: M30TEPMHUUECKOI0, H30XOPHUECKOTO,
n3zobapuyeckoro?

13. Kak 3anucbIBatoTcs OJIHbIE AU( G epeHnnabl JJF000ro TepMOAMHAMUYECKOT0 mapameTpa’?

14. Kak HalWTH CBsI3p MEXAY TEPMOJUMHAMUYECKMMHU Kod(pduumeHTamMu A u300apudeckoro
nporiiecca?

3ansaTue 2. [IpakTuyeckoe 3aHsATHE MO TeMe «YpaBHEHUE COCTOSHUS MJealIbHOTO rasza. I Hauano
TEPMOJIUHAMUKH

OCHOBHBIE THIIBI 3aaa4, pa361/1paeMLIe Ha MPAaKTUYCCKOM 3aHATHU U MCTOABbI UX PCIICHUA
I'paduueckoe mpeacTaBIeHUe MPOIEcCOB (MEPEXO ra3a), 3aJJaHHbIX aHATUTUYECKH, B PA3JIMYHBIX
MIEPEMEHHBIX

Lna pewenus ucnonvsyromes: 1) aHaTUTUUECKOE YPAaBHEHHE IIEPEX0/1a JAHHOIO
KBasucrarnueckoro mporiecca; 2) ypaBHeHue MenpeneeBa — Kimaneiipona.

OmnpeneneHne TEI0EMKOCTEN HI€albHOTO raza (WIM cMecHu) B Iporieccax p = const u V = const no
3aJJaHHOM Macce, MOJIEKYJISIPHOMY BeCy raza M 4Yuciy cTeneHel cBoboawl. Obpamuas 3adaua.
OmnpeneneHne HEKOTOPBIX XapaKTEPUCTHK ra3a Mo 3aJaHHOMY COOTHOIIEHHIO TerioeMkocTed Cpu
Cv U1t JaHHOTO rasa.

Hna pewenus ucnonvsyromesa: 1) GopMyIbl Ui onpeeieHus MosipHOM TermmoemMkoctu Cp

u Cv gyepes uncio creneHeit ceo0osl [; 2) onpenenenne «yaenbHOM» TEMIO0EMKOCTH Ta3a;

3) CBs3b MEXIY «MOJIIPHON» U «yJEJIbHOM» TEIUIOEMKOCTAMHU ra3a; 4) YpaBHeHue

P. Maiiepa; 5) onpeneneHue «KoaM4ecTBa TEMIOTH»

Onpenenenne TEIIOEMKOCTH HEaIbHOrO Ta3a MO 3aJaHHOMY YpPaBHEHHIO Ipolecca Nepexoja.
Obpamuas 3a0aua. OnpeneneHne xapakrepa mporecca Mo 3aJaHHOMY 3HAYEHHUIO TEIJIOEMKOCTH.
s pewenuss ucnonv3yromes: 1) ypaBHEHHUE cOCTOsSHUA wuacanbHoro raza (Kmameiipona —
Mengeneesa); 2) ypaBHEHUE JaHHOTO IIpoliecca; 3) IEpBOE Havaio TEPMOAMHAMUKHY;

4) onpeneneHre TEMIOEMKOCTH rasa.

Bomnpocsl, paccMaTpuBaeMble Ha TPAKTUYECKOM 3aHITHH:
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1. Kak Ha3bIBaeTCsi M3MEHEHUE COCTOSIHHSI JIFOOOH TepMOJIMHAMUYECKONW CHCTEMBI, B TOM YHCIE U
U7eabHOTO Ta3a, MpH MOCTOSHHOM TeMIiepaTrype, MOCTOSHHOM JIaBJICHUH U MOCTOSSHHOM 00beme?
Kak 3TH M3MEHEHUs COCTOSIHHSI JJI MICATHHOIO Tra3a MOXKHO TpadUyecKu MpeACTaBUTh HA pV-—,
VT—, pT— nuarpammax?

2. Kakoe cocTosiHre Ha3bIBaCTCs «TE€PMOAMHAMUYECKUM PAaBHOBECUEM» CUCTEMbI?

3. Kakoii npouecc Ha3pIBaeTCsl «KBa3HUCTaTHUECKUM»? [loueMy TOIBKO KBa3UCTATUUYECKUN MPOLECC
MOKET OBITh N300pakeH rpadudecKu?

4. Kakue mporecchl Ha3bIBAlOTCA «OOpaTUMBIMUY», «HEOOpaTuMbIMU»? OOpaTUMBIMU WU
HEOOpaTUMBIMU  SIBJISIFOTCSL  MIPOIIECCHI, Mpoucxojsdimue B mnpupoae? Ilpum kakux yclIoBHSIX
HeoOpaTUMBbIE MPOIIECCH MOXKHO MPHUOIMKEHO CUUTATh 0OpaTUMBIMU?

5. B ueM cocToUT CBSI3b MEXK/ly KBa3UCTATUYHOCTH U 00OpaTUMOCTU?

6. Kak rpaduyecku B koopauHaTax pV u300pa3uTh pa3iiMyHbIC MPOLIECCH U3MEHEHHUS! COCTOSHUS
ra3a: M30XOpHYECKMH, H300apuyecKuii, M30TepMHUYeCKHi, anumabatmueckuii? Kak rpadpudeckn
M300pa3uTh 3TU MPOLIECCHI B IpYrux nepemMeHHbIx, Hanpumep, B pT, VT, UT (rae U — BHyTpeHHsA
SHEPrus UeanbHOro rasa)?

7. JlaiiTe oOmIpeneneHne «TEIUIOEMKOCTU» Tra3a, «yAeJIbHOW» TEIJIOEMKOCTH, «MOJSPHOMI»
TEIJIOEMKOCTH.

8. Ilokaxkure, 4YTO TEIUVIOEMKOCTh HACAIBHOIO ra3a 3aBUCUT OT IPOLEcca H3MEHEHHUs €ero
COCTOSIHHSI.

9. Ha xakyio (Qu3MYecKyl0 BEIMYMHY OTIMYAETCS MOJSIpHAs TEIJIOEMKOCTh MPU IMOCTOSHHOM
JABJICHUH OT MOJISIPHOM TEIJIOEMKOCTH IPH TIOCTOSIHHOM 00Bheme?

10. Kak cBs3aHbl MOJIsIpHasi U y/I€JIbHAs TEINIOEMKOCTh JJAHHOIO ra3a MEeXIy co00ii?

11. B kakux cuywasx s onpeaeneHus TemioeMkocTd Cpu  CVMOXHO —MOJIb30BaThCA
MIPEACTABICHUSIMU KJIACCUYECKON TEOPUHU TEIIIOEMKOCTH?

12. KakoBbl rpanuiibl npuMeHenus dopmyn st onpenenenuss Cp u Cv B KIaccU4ecKkod Teopuu
TETJIOEMKOCTH ?

13. V3menuTtcs nu otHomenue Cp/Cv =y TaHHOTO ra3a, €Clid 4acTh €ro MOJIEKYJ TUCCOIIMUPYET Ha
aToOMBbI?

14. B kakux npenenax JiexaT 3HaUY€HUs TeIJIOEMKOCTH UACAIbHBIX Ia30B?

3ansaTue 3. [IpakTuueckoe 3aHsATHE MO TeMe «YpaBHEHUE COCTOSHUS WJeanbHOro rasa. I Hadamo
tepMoanHaMuK» OCHOBHBIE TUIIBI 33]1a4, pa3OupaeMble Ha MPAKTHUYECKOM 3aHSATUU U METOJBI MX
pelIeHUS:

Omnpenenenne M3MEHEHUs] BHYTPEHHEH HSHEpruu HJeallbHOTO Tra3a B 3aJaHHOM Ipouecce. /[
peutenus ucnoavzytomes: 1) onpenenenne Cv HeanbHOrO rasa; 2) 3aBUCHMOCTh BHYTpPEHHEH
uneanpHoro raza ot temmeparypel U = f(T); 3) ypaBuenue Kimameitpona — MenpaeneeBa (mist
ompesieNieHUs] U3BMEHEHUS TeMIIepaTyphl)

Onpenenenne pabOThl pacmupeHus (CKaThs) Ta3a IO 3aJaHHOMY TMpoleccy mepexona. /[[us
peutenus ucnonv3ytomes: 1) MOHATHE DJIEMEHTApHOU «paboThl» pacIIupeHus ras3a; 2) ypaBHEHUE
npolecca rnepexoja raza u3 cocTosiHus «1» B cOCTOAHUE «2%»; 3) ypaBHEHHE COCTOSHUS UIEaIbHOTO
rasa.

Omnpenenenne KOJIMYECTBA TeMJa, MOJYyYEHHOTO ra3oM (MM OTHATOTO Y HEro), B 3aJaHHOM
nporecce nepexona. /na pewenus ucnoavsyromcea: 1) ypaBHEHHE TPOILIECCOB Iepexoja; 2) Bce
MOJIO’KEHHUS U 3aKOHOMEPHOCTH, UCTIOIb3yEeMbIE JJIsl peIIeHHs 3aAa4 THUIOB 1 u 2.

Bormpocsl, paccmarpuBaeMbie Ha MPAKTHUECKOM 3aHSITHU:

1. JlaWiTe ompeneneHHe «BHYTPEHHEH SHEPTHHM» HIeadbHOTO ra3za. M3 kakux ¢akTopoB OHa
cknaapiBaeTcs? DYHKIHMEH, KaKuX TapaMeTpPOB COCTOSHHUS SBJSIETCS BHYTPEHHSS DHEPTHUs
UaeaJLHoro rasa?

2. Yto 03HAUYAET, YTO U3MEHEHHUE KOJIMYECTBA TEIIOTHI HE SBISETCS MOTHBIM auddepeHinanom?

3. Kak ompenensiercst «dnemeHTapHas» padota B TepMoaumHamuke? OT Kakux TapaMeTpoB OHA
3aBucuT? KakoBO aHATIUTHYECKOE BBIPAKEHUE OTOW (PYHKIMOHAIBHONH 3aBHCHUMOCTH JJIs
pa3IMYHbIX TEPMOJUHAMHYECKUX MIPOLIECCOB (M30XOpUYECKOTO, n300apuvecKoro,
uzoTepMuueckoro u ap.)? Kak moHmmare, 4to «pabora» raza (HaJ ra3oMm) HE SBISETCS MOTHBIM
nuddepennmranom?
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4. Kakue nporneccsl Ha3bIBarOTCs MOJIUTPOIMYECKUMU?

5. B kakux mpenenax MOXKET U3MEHSATHCS TEIUIOEMKOCTh MA€aJIbHOTO rasza JUisl MOJUTPOIMHYECKUX
nporecco? Hanmumute oOmiee BeIpakeHUE TEIUIOEMKOCTH JUISI TOJIUTPOIIBI ¢ TIOKA3aTeIeM «n.

6. Kakoe cootHomenune cymectByeT Mexay Cp m Cv? KakoB ¢u3nueckuii CMBICT 3THX
TEIIOEMKOCTEN?

7. UTo Takoe «4ucio cTerneHei cBoOoab» raza? Uemy OHO paBHO Ui OJHOATOMHOTO rasa, IS
JIBYXaTOMHOTO, JUIsl MHOTOQTOMHOTO?

8. Kax BbIpaxkatorcs mossipuble Teruioemkoctd Cpu Cv Ui uaeanbHOro raza ¢ TOYKH 3pPEHHS
KJIACCUYECKOH TeOpUH TEIUIOEMKOCTHU? ' paHUIIBI MPUMEHUMOCTH 3TUX (popMy.

9. Jly1s KakuMX ra30B TEIJIOEMKOCTH, ornpeaesieHHbie o ¢popmynam Cv = (i/2)R u Cp = ((i+2)/2)R, He
JAIOT TOCTATOYHO XOPOIIETO COBIMAJCHUS ¢ ONBITOM? Kak 3TO MOKHO OOBSICHUTB?

10. MoxHo 71 B 001eM ciiydae ckazaTh, 4yTo TeroeMkoct Cpu Cv He 3aBUCAT OT TeMIIepaTyphl,
U €CIM OHM 3aBUCAT OT TEMIIEPAaTyphl, TO 4YeM OOBSCHHUTCA 3Ta 3aBUCHMOCTh W KOT/Ia OHA
MposiBIISIETCS?

11. Ykaxute oOummii mopsamok pacuera TermioeMkocTd C Jr000ro MOJUTPONUYECKOTO MpoIecca
UJEabHOTO rasa Mo 3a/1aHHOMY YPaBHEHUIO COCTOSTHUS Ta3a.

12. Ilpu kakoMm yCIOBUM MOHOTOHHAsl KpHBas, Jiexallas MExXIy aauadaTtoil u u30oTepMoill u
MPOXOJAIIast Yepe3 TOUKY UX MepeceueHus Ha nuarpamme pV, OyIeT MmoauTpornoin?

13. MoXHO 11 oJIcCYUTaTh PabOTy pacHIUpeHHs (MM CXKATHS) UCATBHOTO ra3a B ainadaTnieckoM
MpoLecce, eclU 3a/laH0 YHCIIO CTereHed CBOOObl, HayallbHasl U KOHe4YHas TemmepaTypsl? Kakoit
BuJ umeer (A)Q yepes 3Ty napameTpbl?

14. Uemy paBeH nokasaresb HOIUTPOIbI AJIs OJTHOATOMHOTO

M30XOPUUYECKOM, U30TEPMHUUECKOM U U300aprUuecKoM Iporeccax?

3austue 4-5. [IpakTHueckoe 3aHATHE 10 TeME «YpaBHEHUE COCTOSHHS HII€aTbHOTO Tas3a. [lepsoe
Hayajo TEPMOJIUHAMHUKI»

OcHoBHbIE THUIIBI 33]1a4, pa30UpaeMble Ha MPAKTUYECKOM 3aHATHH U METOJIbI UX PELICHUS

3amaun, 00beIUHSIIONINE BCE TUIIBI 3a0a4 3aHATHHN 2 U 3.

s pewienus kKomMOUHUPY10OmMcs BCe METO/Ibl, YKa3aHHbIE B BBILIETPUBEIEHHBIX TUIAX 3a7au.
Bomnpocsl, paccMaTpuBaeMble Ha IPAKTUYECKOM 3aHITHH:

1. ChopmynupyiiTe U 3a0UIINTE TIEPBOE HAYAJIO TePMOJMHAMUKU. Kak BBITTISAUT 3TOT 3aKOH JUIS:
U30XOPUYECKOT0; aquadaTHueCcKOro; H30TePMUUYECKOT0; H300apHUECcKOro Mpo1eccoB?

2. BripaxenueM, Kakoro oOIIero 3aKkoHa sIBJSETCS MEePBbIi 3aKOH TEPMOIMHAMUKH?

3. Kakue mpoueccsl M3MEHEHHUS COCTOSIHMS ra3a XapaKTEpU3YIOTCS OTPULATEIBHOM BEIUYMHON
TEIJIOEMKOCTH ?

4. N3BectHa xoHeuHas TE u HauanbHasg TA Temneparypbl U3MEHEHMsI COCTOSIHUS rasza, KOTOpOe
npoxoqwio mo cioxHod nomaHod suHuM ABCDE (puc.). ['a3 wuneanbHbld, JBYXaTOMHBIH.
JlocTaTOYHO JIM 3THX JaHHBIX, YTOOBI MOJACUYMTATh: a) pabOTy pacuIMpeHus rasza; 0) U3MEHEHHe
BHYTpPEHHEN 3HEPIUH; B) KOJIMYECTBO TEIUIOTHI, TOTYyYEHHOU (WM OT/IaHHOW) Ta3oM?

5. Kak HailTu CBSI3b MEXIy TEMIIEpaTypoil U AaBleHHEM B ajnadaTudyeckoM mnpouecce? M3o00pasute
ee B koopauHaTax pT.

6. MO>XHO 11 1 Kak rpadMuecKu CpaBHUBATh padoTy pacuipenus raza ot V1 no V2, eciu
pacliupeHre MPOUCXOAMJIO OJWH pa3 M30TEPMHUYECKH, BTOPOM — aauabaTH4YecKH W TPETHH —
u3zobapuuecku?

7. Kak n300pa3uThCsi H30TEPMUUECKHI Mpoliece uaeanbHoro raza B koopauHatax pV u UT, roe U —
BHYTPEHHSIS1 DHEPTHUS UI€aIbHOIO ra3a?

8. Kak mokasaTh, 4TO Il OJJHOATOMHBIX Ta30B NpoU3BeAcHUE pV paBHO 2/3 BHYTpEHHEU HEPTHH,
JUIsL IBYXaTOMHBIX 2/5 BHyTpeHHel sHepruu ra3a? Kakue cOOTHOIICHHUS! HY>KHO MCIIOJIb30BaTh IS
3T0ro?

9. Haueptuths TpapuK 3aBHCHUMOCTH TEIUIOEMKOCTH OT TIOKa3areys IOJIUTPONBI s
MOJINTPOITUYECKUX MPOLECCOB.

10. HarpeBaeTcst WM OXJIaXAaeTCsl MICAIBHBIN ra3, €Clid OH pacIIupseTcs MO 3aKoHy p = bV-n,
n<l, rme b — mocTositHHAA
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BeuuuHa?

Hukianyeckue nmpoueccsl

3ansaTne 6. Ilpaktuueckoe 3anstue no teme «lukibl. KIIJ. Ourponus. T-S auarpammbi»
OcCHOBHBIE THIIBI 33124, pa30upaeMble Ha TPAKTUYECKOM 3aHATHH U METOJIbI X PELICHHS
HaxoxieHne xapakTepUCTHK LUKIIA, 33JaHHOT0 Ha pV-1uarpamme.

na pewenus ucnonv3yromes: METO PELLIEHUS — SHEPreTUUECKHUE PacyeThl HA OCHOBE:!

1) ypaBHeHus cocTosiHME JUisl pabodero Tena; 2) ypaBHEHMsI MPOLIECCOB ISl y4acTKOB HuKiIa; 3) I
Hayaja TEPMOJMHAMUKH; pabOThl, U3BMEHEHUSI BHYTPEHHEN 3HEPTUU U TEIUIOTHI, MOIydaeMbIX IS
y4dacTka 1ukia; 4) onpeaenenue ddpdexrusHoctr MamuHbl (KIT, xomoaunbHbI K03QduUIineHr).
HaxoxneHue xapakTepuCTUK LUKIIA, 3a1aHHOro Ha TV- wim pT-auarpammax.

s pewenus ucnonv3yromes ycioBus 1-ro tumna

[Mukner Ha TS — quarpammax. Haxoxaenue 3pQeKTHBHOCTH ITUKIIOB.

nsa pewenus ucnonvzytomes: 1)onpeneneHue SHTPOIUHU, BEIpaKEHUE TOTydyaeMoi paboynM TeloM
TEIUIOTHl 4Yepe3 M3MEHEHMsI PHTPONMKM M TEeMIepaTypbl Ha OTpPEe3Ke ILMKiIa; 2) ONpelesleHHe
3(PEKTUBHOCTH LIUKIIA.

MeTo1 HUKIIOB JUIsl HAXOXKACHUSI TEPMOJUHAMUYECKUX COOTHOLIECHUH.

na pewenus ucnonvzytomea: 1) onpenenenue 3pGEKTUBHOCTH IUKIA; 2) CBEACHHE 3aJaHHOTO
IIUKJIAa K IPOCTEHIIEMY BUY TIPY OECKOHEYHO MAJIbIX H3MEHEHUSX MapaMeTPOB.

Bormpocsl, paccmaTpuBaeMble Ha MPAKTUYECKOM 3aHATHUHU:

1. Yro Takoe KBa3UCTaTHUECKUI TIporiecc? SBseTcs T KBa3UCTATHICCKUI MPoIiece 00paTUMBbIM?
2. Yro takoe nmuarpamma coctossHuid? Kakue mpomeccsl MOTyT OBITh TIPEACTABICHBI HA JHarpaMmMax
COCTOSIHUI1?

3. B uem cocrout coaepxanue I Hauana tepmoauHamuku? Kak marematmuecku 3anuchiBaeTcs [
Hayajo TEPMOJIUHAMUKHN?

4. ITpu Kakux mpoleccax BHYTPEHHsISI SHEPTUS CUCTEMBI MOCTOSIHHA? B KakuXx cilydasx U3MEHEHUe
SHEPIUU CHCTEMBI pPaBHO BHeEIIHEH paboTe, coBepiiaeMoil cucremoit? KakoBo Oyaer m3aMeHeHue
BHYTpPEHHEH 3HEPIUuH, €clii B KaUeCTBE CUCTEMbI pacCMaTpUBaTh UACATIbHBIN ra3?

5. Kak 3anmceiBaercs paboTa, coBepuiaemas HACATbHBIM TIa30M, IpH aauadaTUYECKOM MU
M30TEPMUYECKOM TTpolieccax”?

6. KakoB pusmueckuii CMBICT TUIOMIAIM, OTPAaHHUYEHHOW KPUBOM IMKIIA, HA IUarpaMMax COCTOSHUS
B PA3JIMYHBIX IEPEMEHHBIX ?

7. Ipsimoit 1 oOpatHbIi nuki. TernnoBol ABUTAaTENb U XOJIOIUIbHAS MalIHHA.

8. Kak mo 3amaHHON JuarpamMme IUKJIa ONPEAEIUTh, SBISETCS JM MallliHA TEIUIOBOM WM
XOJIOAWIIBHOU?

9. Kakue mapameTpbl OJKHBI OBITh W3BECTHBI, YTOOBI ObLIO BO3MOKHO IMOJCUMTATh paboTy Ha
a711abaTHYeCKOM y4acTKe IMKJIa?

10. CxonbKO mapaMeTpoB COCTOSIHMS, U KaKue HE0OX0AUMO 3a/1aTh, YTOOBI ONpPEAeNuTh padoTy Ha
MN30TEPMUYECKOM y4acTKe?

11. Ckonbko mapaMeTpoB M KakWe€ HaJ0 3a7aTh, YTOOBI ONPEACIUTHh TEIUIOTY, TOJy4aeMyl0 WA
OTJaBaeMyro pabo4yuM TeJIoM, Ha H30TEPMHUUECKOM U Ha N300apHUECKOM yyacTKax IHKJIa?

12. Ko unueHTt nose3Horo AeMcTBUs U XOJIOAMIbHBIN K03 PUIIMEHT.

13. Kakumu BenmnurmHaMu MoxeT ObITh onpeaeseH KII/] reroBoii MammHbl?

14. Kak onpenenuTs XOMOAMIbHBIN K03 PUIIMEHT A1 XONOAMIbHON MaIIuHbI?

15. 3aBucuT 5n TemI0Ta, OTOMpaeMast y HarpeBaTesis, OT Macchl pabodero Tena?

16. 3aBucuT 11 TemoTa, OTOMpaeMasl y HarpeBaTelis, OT TEIUIOEMKOCTH pabodero tena

17. 3aBucut nm paboTa, coBepiiaeMas pabOYMM TEJIOM W TEIUIOBOM MAalllMHBI 32 OAMH IMKJI, OT
Macchl U TEIIOEMKOCTH pabouero Tena?

18. Uro W3MCHHUTCSA, €CIM B HJACAILHOM TCINIOBOM MAaIIMHE BMECTO OJHOATOMHOTO Trasa,
UCIIOJIb3YEMOT0 Kak pabouee Teno, ynoTpeOuTh TaKoe K€ KOJIMYECTBO JBYXaTOMHOIO ra3a’?

19. CopaBennmuBo Jd yTBEpXKICHHWE, 4YTO Ta3, CXarbli B OajioHe, o00lamgaeTr 3amacom
MOTEHIMATBLHON YHEPIUU aHAJIOTHYHO CKATOU MPYKUHE?

20. OuTponus cucreMmbl. Popmyina bosnbimana.

21. U3o0pakeHne TepMOAMHAMUYECKUX ITUKIIOB B pV- 1 TS - koopauHaTax.
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22. KakoB (¢u3nyeckuid CMBICT IUIOIIAAM, OTPAaHMYEHHOW KpuBOM nwmkima, Ha pV- u TS-
JuarpaMmmax?

3aunstue 7. [IpakTudyeckoe 3aHATHE 110 TEME « DHTPOIHUS (PYHKITUS COCTOSTHHS

OcCHOBHBIE THIIBI 33124, pa30upaeMble Ha TPAKTUYECKOM 3aHATHH U METOJIbI X PELICHHS

[Toncyer n3MEHEHUI SHTPOIIUH IIPU MEPEXOJE U3 OJHOIO COCTOSHUSA B APYTOE.

lna pewenus ucnonvzyromces: 1) ypaBHEHUE COCTOSHUSL BELIECTBA; 2) IapaMeTpbl UCXOAHOIO U
KOHEYHOI'O COCTOSIHUM.

Merton pelieHHss OCHOBaH Ha MCIOJIb30BAaHUM HE3aBUCHUMOCTH M3MEHEHHUS SHTPOIMUHU OT IIyTH
nepexoza.

[Tpoueccsl cMemmMBaHMs Ta30B U KOHTAKTHOTO BBIPABHMBAHMS TEMIIEPATypbl. OJTO TUIINYHbBIE
HEoOpaTHMbIE IPOLECCHl, KOTOpPbIE JOJDKHBI CONPOBOXKIATHCA  YBEJIMYEHUEM  SHTPOIMH.
[ToacunThiBaeTCST M3MEHEHHME SHTPOIHMM 3aMEHOH paccMaTpMBaeMOro HeoOpaTHMoro mporiecca
00paTUMBbIM, IEPEXOIAIINM CUCTEMY U3 HAYJIBHOT'O COCTOSIHUS B KOHEYHOE.

Mna  pewenus ucnonvsyromcs: 1) ypaBHEHHMs TPOLIECCOB, KOTOPHIMH MOKHO 3aMEHHTH
HEeoOpaTHMBbIE MIPOLECCHI TaK, YTOOBI CUCTEMa Mepellia U3 Ha4aJlbHOTO COCTOSHUS B KOHEUHOE; 2)
apaMeTpbl UCXOAHOIO U KOHEUHOTO COCTOSIHUM.

Bonpocsl, paccMaTpuBaeMble Ha IPAKTUYECKOM 3aHITHH:

I. Yrto Takoe mpHUBEACHHOE KOJIMYECTBO TeIIOThl? KakoMy yCIIOBHIO yIOBIETBOPSIOT
IIPUBEICHHBIE KOJIMYECTBA TEIIOTHI A nukia Kapao? Kakomy ycioBUIO OHM YIOBIETBOPSIOT IS
MIPOU3BOJILHOTO KPYroBOTO Ipoiiecca?

2. Kak ¥ B KakMX NEpEeMEHHBIX MOXXHO 3amucath muddepennuan ¢ynkuun >aTponuu dS? Kak
3anucats Il Hauano ¢ noMoIbo (YHKIMK SHTPOITUU?

3. Kak uamensiercst SHTponus sl 00paTUMBIX M HEOOpaTHMBIX mporieccoB? UeMy paBHO 3HaUEHHE
JUIs 00paTHMOro U HeoOpaTUMOro Kpyroporo mnpouecca? TemnepaTypa Kakux Tel BXOIUT B 3TUX
clly4asix B 3HaMeHaTellb [0JIbIHTerpaibHoro Beipaxkenus? [ T dQ

4. MOXHO 7M1 OCYILECTBUTh B KakoW-HHOYIb CHCTEME KPYroBOW HeoOpaTHMBbIH aanabaTndeckuit
nporiecc??

5. B kxakoMm HampaBlIeHUM HM3MEHSETCS SHTPOMMS CUCTEMBI NMPH NPHUOIMKEHHUH 3TONH CHCTEMBI K
COCTOSTHUIO TEPMOJAMHAMUYECKOTO PAaBHOBECHS /111 U30JIMPOBAHHON M HEU30JIMPOBAHHOM CUCTEMBI?
6. Kakue TepMOIMHAMUYECKHE COOTHOLIEHMsSI BBITEKAIOT M3 YCJIOBHS, YTO JHTPONUS SBISAETCS
noJHBIM TuddepeHumranom?

7. Kakumu cBoiicTBaMu 00s1a1at0T KO3 PHUIHUEHTHI B BBIpAXKEHUAX U MOTHBIX U depenumanax?
8. KakuMm myreM MOXHO BBIYMCIUTH MU3MEHEHHE SHTPONMU INPHU IEPEX0/I€ CUCTEMBbI U3 OJHOTO
COCTOSIHUSA B ipyroe?

9. Kakue dopmsl 3anucu Bel 3HaeTe 1151 ”3BMEHEHHS DHTPOITHHN ?

10. ITouemy >HTpOIUSI 3aMKHYTOW CHUCTEMBI MPU HEOOPATUMOM IMPOILIECCE BO3PACTAET U MOYEMY
M3MEHEHHUE SHTPOIIHUHU B 3TOM CIIydae CIe1yeT BHIYUCIIATh, UCIIOIb30BaB 00paTUMBbIE POLIECCHI?

11. Kak MOXHO TpakTOBaThb M3MEHEHHE SHTPONMH IPU CMEUIMBAaHUM Ta30B CO CTATUCTHUYECKOM
TOYKH 3pEHHUS?

12. Yemy paBHO U3MEHEHHUE SHTPOIHHU IS a11abaTHIeCcKoro mporecca?

3ansaTue 8. [Ipaktuueckoe 3ansTue o reme «I[IpoBepka TeKyIIMX 3HAHUI
MouiekyJIsIpHO—KHHEeTHYECKAasl TeOpHUsi

3anaTue 9. Ilpaktnueckoe 3aHsATHE TO TeMe «[a30KMHETHMUECKUX XapaKTEPUCTUK SBIICHUS
CTOJIKHOBEHHUS MOJIEKY1 (IjauHa CBOOOJHOrO ImpoOera, YUCIO CTOJKHOBEHUH, 3¢ ¢eKTUBHOE
CeueHHe MOJIEKYJI, CPEJIHSS CKOPOCTh )»

OcHoBHbIE THUIIBI 33124, pa30upacMble Ha MPAKTUYECKOM 3aHATHH U METOJIbI UX PELICHUS

3azlaq1/1 Ha OHNpCACICHUC TOINCPCUHOIO CCUCHUA JIs1I CTOJIKHOBCHUA MOJICKYII, CpCIIHGfI JJINHBI
CBOOOTHOTO TIpo0era, 4acTOThI CTOJIKHOBEHUN U CPETHEH CKOPOCTH.

Jna pewienus ucnonb3yromcs: CBS3U MEXIY BEPOSITHOCTBIO CTOJIKHOBEHHS, IONIEPEUYHBIM CEUCHUEM,
JUTMHOM CBOOOHOTO Mpo0Oera, 4acTOTON CTOJKHOBEHHS M CPEIHEH CKOPOCTHIO.

OHpGI[eJIeHI/Ie TEMIICPATYPhlI U OABJICHUSA ra3da 1O U3BCCTHBIM MOJICKYJIIPDHBIM XapPaKTCPHUCTHUKAM C
Y4€TOM BHYTPEHHUX CTETICHEH CBOOO I M OOpaTHBIE 3a1a4H.
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Jna pewenus ucnonv3yiomcs: OCHOBHOE YpaBHEHHE KMHETHYECKOM TEOPHM HJICAIbHBIX Ta30B U
3aKOH paBHOpACHpeeNICHUs] YHEPTHH 10 CTEIIEHSM CBOOOIBI.

OnpeneneHne XapakKTEePUCTHK OPOYHOBCKOTO JIBHIKEHUSI HEMOJICKYISPHBIX O0BEKTOB.

na  pewenus ucnonwv3yromcsa:  3aKOHOMEPHOCTh  OpOYHOBCKOTO — JBMXKEHHMS UM 3aKOHa
paBHOpACHPEIACTICHHS SHEPTUU IO CTETICHSM CBOOOIBI.

Bonpocsl, paccMaTprBaemble Ha MPAKTUYECKOM 3aHITHH:

1.

Yro takoe «3pPpeKkTuBHOE cedeHe» MOoJeKy?

2. Kak moHuMarh TEPMHUH «CTOJKHOBEHHUs» MOJIeKyn? OT KakuxX MapamMeTpoB 3aBHCHUT CpEIHEe
YHCIIO CTOJKHOBEHUN MOJIEKYJ] B eIuHUIlEe oObeMma raza 3a oaHy cexkyHay? Kak ananurtuuecku
BBIPAXKAETCS 3T 3aBUCUMOCTH?

3ansaTue 10-11. IIpakTueckoe 3ansatue no reme «Pacnpenenenus Makcsemia»

OcCHOBHBIE THIIBI 33124, pa30upaeMble Ha IPAKTUYECKOM 3aHATHH U METOJIbl UX PEILICHHS
Omnpenenenne XxapakTepUCTUK MOJIEKYJISPHOIO JBUKEHUS 110 paclipesieeHnio Makcsena.

Jlnsa pewenust ucnonv3yemcs: pacupenencaue Makcsenna

Bormpocsl, paccmarpuBaeMble Ha IPaKTUUECKOM 3aHATHU:

1. Kakas u3 ckopocteil MakcBeIJIOBCKOTO pacipeesieHust BXOAUT B (JopMyTy Ui CPEeJHEro yucia
CTOJKHOBEHUS B e€IMHULE oO0bemMa raza 3a OJHY CEeKyHAy (KBaJapaTWuHasi, CpeaHssl
apudMeTHuecKas, HauBeposITHeN1ast)?

2. Pacnpenenenue MakcBeiia AOMYCKaeT CKOJIb YroJHO Oojbiine ckopocT. Kak 3To coriacoBarh
C KOHEYHOM, MOJTHOM KUHETHYECKON SHEpTUei MOJIeKyJI ra3a?

3. OObsAcHUTE, KAaKMMHM OCOOEHHOCTAMHU pacrpenesneHuss MakcBemia o00ycliaBiIMBaeTcsi, 4TO
CpenHsisi BeMYMHA a0COJIOTHOW CKOPOCTH MEHbIIIE, YeM HaWBEpOSTHEHIEH, HO OOJbIle, YyeM
KOPEHb KBaJIpaTHBIN U3 CPEIHEKBAIPATUUHON CKOpOCTH?

4. Eciun mNOJHOE 4YHCIO YacTHI[ B HEKOTOPOM O0beME€ B TMOJ€ THXKECTH (UKCHUPOBAHO
(HempoHMIIaeMBIH COCYA), TO KaK M3MEHSETCA pacHpeiesieHHe YacTHIl M0 BBICOTE C M3MEHEHUEM
TEMIEPATYPbI, KaK U3MEHSETCS MOJI0KEHUE [IEHTpa TSXKECTH YacTHIL?

5. OObsACHUTE CXeMy KaKOro-Jinbo OmbITa, C MOMOIIBIO KOTOPOTO MOXHO AKCHEPUMEHTAIBHO
IIPOBEPUTH CIIPaBEAJIMBOCTh pacipesenenus bonbimana.

6. MI3MeHseTcs 1M U KaK NObEMHAs CHJIa a3pocTaTa IIpH OJHOBPEMEHHOM OJIMHAKOBOM M3MEHEHUHU
TEeMITepaTyphl Ta3a B 000JI0YKE adpocTaTa U OKpPY>KaroIIeil cpe/nl?

7. UTo NpoM30MAET a aHAIOTUYHBIX YCIOBUSAX C TIOABEMHON CUIION AUPHKAOIA?

3ansitue 12. Ilpaktuueckoe 3anatue mo teme «bapomerpuueckas ¢opmyna. Pacnpenenenue
bonpmanay

OcHOBHBIE THIIBI 33124, pa30upaeMble Ha IPAKTUYECKOM 3aHATHU U METOJIbI UX PELICHUS
OmnpeneneHne XapakTEpPUCTUK MOJEKYJISIPHOTO JABIXKEHHS MO OapoMeTpuyeckoil dopmyie mnpu
HAJIMYUU MOTEHIIUAJIBHBIX CUJIOBBIX MOJIEH.

Hna pewenus ucnonvsyemcs: 6GapomeTpudeckas popmyia

OmnpeneneHne XapakTEPUCTUK MOJEKYJISPHOIO JBHXKEHHUS IO pachpeneneHuro bonbliMana npu
HAJIMYUU MOTEHIIUAIBHBIX CUJIOBBIX MOJIEH.

Hna pewenus ucnonvszyemes: pacupenenenre bonsnumana

Bomnpocsl, paccMaTprBaemble Ha MPAKTUYECKOM 3aHITHH:

1. Pactipenenenue bonbliiMana nmpuMeHUMO A ciaydas NOTEHLMaIbHBIX nojed. Yto Bel moxkere
CKa3aTbh O pacHpeIe]IeHUH YacTUIl B HENOTEHIUATbHBIX MOJISIX?

2. meetcs i1 OTAMYNE B MEXaHU3MaX BO3ZHUKHOBEHUS MOABEMHON CHIIBI a3pocTaTa U AUPHKAOIA?
Kakoe oTHOIIEHHE K 3TOMY BOIIpOCY UMeeT OapomeTpuueckas popmyna?

3. KakoB (u3nueckuii cMbIC MUKPOKAaHOHHYECKOTO pacIpeaesieHus ?

3ansaTue 13. [IpakTuueckoe 3ansatue no teme «lIpoueccel nepenoca»

OCHOBHBIE THIIBI 3314, pa30upaeMble Ha IPAKTUYECKOM 3aHATHH U METOJIbl UX PELLICHUS
OnpeneneHne HEHU3BECTHBIX XapaKTEPUCTUK IPOLIECCOB IIEPEHOCA C TIOMOINBIO ypaBHEHMS
nepeHoca JUlsl JaHHOTO KOHKPETHOTO Mpolecca.



33

Omnpenenenne ra30KHHETHYECKUX XapaKTEPUCTUK MOJICKYJ U3 SIBJICHHI ITepeHoca.

Onpenenenne M3MEHEHUS  BEIWYMH  KOA(POUIMEHTOB IEpeHoca U Ta30KMHETHYECKHUX
XapaKTEPUCTHK MOJIEKYJI B 3aBUCMOCTH OT U3MEHEHHS apaMeTpoB cocTostaus raza (p, V, T)
Omnpenenenne xapakTepUCTHK MPOLIECCOB NEPEHOCa HAa OCHOBAHUH CBA3H MEXKIY KO3 puipenTramMmu
nepeHoca.

KombOunupoBaHHbIe 3a7a4H.

s pewenus ucnonvzyromes (JUisl pellieHUs] BCEX IMSATH TUIOB): 1) COOTBETCTBYIOIIME YpaBHEHUS
nepenoca; 2) gopmyinbl 118 Ko3(h(UIMEHTOB MEepeHoca JIaHHOTO SIBICHHUS U Ta30KUHETHUYECKUX
XapaKTEPUCTHK SIBJICHUS CTOJKHOBEHMS MOJIEKYIN (CpenHss JuIMHa CBOOOTHOrO mpobera, cpemaHee
YUCJIO CTOJKHOBEHHH, 3((EKTUBHOE ceueHHWe MOJIeKynd); 3) CBA3b MeXay Kod(duiueHtamu
nepeHoca; 4) OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUUECKON TEOPUHU rasa.

3ausatue 14. Ilpaktuyeckoe 3ansitue no teme «llpoBepka TeKyIIMX 3HAHWI 1O pa3aeny
«MoneKkynsipHO—KUHETHUECKas: TEOPHUS»

PeanbHbIe rasbl

3ausartue 15. [Ipaktuueckoe 3ansTue o reme «PeanbHbie ra3pny

OcHoBHbIE THIIBI 33]1a4, pa30dupacMbie Ha MPAKTUYECKOM 3aHATHH U METOJIbI UX PELICHHS
HaxosxaeHne Hen3BECTHBIX MTapaMETPOB COCTOSIHMSI PEAJIbHOTO T'a3a 10 3aJaHHbIM U OIpe/IeIeHHE
XapaKTepUCTHUECKUX K03 PuIreHToB ypaBuenus Ban—nep—Banbca.

s pewenus ucnonvzyromes: 1) ypapHenue Ban—nep—Baibca; 2) cBsA3b mapamMeTpoB

KPUTHYECKOI'O COCTOSIHUS peaibHOIO ra3a C onpaBkamMu ypaBHeHUsl Ban—nep—Bainbca;

3) onpeneneHue TEPMUIESCKUX KO3 (UIIMESHTOB rasa.

CpaBHeHuE NOBEIEHUS U CBOMCTB PEaJIbHO U UAECAIBHOTO ra3oB.

lna pewenus ucnonv3yiomcs TEPMOJUHAMHYECKHE COOTHOIIEHUS, BBITEKAIOIINE U3 CBOMCTB
SHTPOIUU KaK (PYHKIIMU COCTOSTHUS (MU moJiHOTO Auddepeninana)

Bonpocsl, paccMaTpuBaeMble Ha IPAKTUYECKOM 3aHITHH:

1. B yem oTinume «peanbHOTo» ra3a ot «ujaeanbHoro»? [Ipu kakux ycioBHsX

pacxoxxzeHue ot 3akoHa Knaneipona—Menneneesa?

2. Kak OOBICHUTH pacxXxokJIE€HHE OSKCHEPUMEHTAIbHBIX JaHHBIX C YpPAaBHEHHUEM COCTOSIHUS
U/1eaIbHOTO ra3a Mpu OOJBIINX JaBJIECHUSX U COBIA/EHUE Ul CIIydasi MaJIbIX JIaBICHUIN?

3. Kak 3amuceiBaetcsi ypaBHeHue Ban—nmep—Banbsca: a) st omHoro Mojisi rasza; 0) s
IIPOU3BOJILHON Macchl ra3a?

4. KakoB ¢u3nyeckuii CMbICI IONPaBOK B ypaBHeHUH Ban—nep—Banbca? Kak oHu BeruncistoTcs: a)
U3 MOJIEKYJISIPHO-KMHETHUYECKON TeopHH; 0) uepe3 nmapameTpbl KpUTHUIECKOTO COCTOSIHUA?

5. Kak Oynyr pacnonaratbes uzorepmbl Ban—nep—Banbca Ha rpaduke pV s pasinuyHbIX
temneparyp? Kakoit Bua Oyner umerh u3orepma Ban—nmep—Banbca: a) ans Temmeparypbl HUXKe
KPUTHYECKOM; 0) /Ul KpUTHUECKOW TEMIEPATyphl; B) VISl TEMIIEPATYPHI BBILLIE KPUTHUECKOM?

6. Kak 3anuiercss "3MEeHEHUE SHTPOINH AJIs UACATBHOrO raza u A raza Ban—nep—Banbca?

7. KakoBa pa3zmepHocTh Kod(duimenta a u b B ypaBHeHun Ban—nep—Bansca? B xakux eguHumax
u3MepsaTes ko3 duuuents a u b B cucreme CU?

8. Kakas temrepatypa Ha3biBaeTcs Kputuyeckon? Yemy oHa paBHa mis Boabl? Kakoe BemecTBo
o0aaeT caMOi HU3KOW KPUTUYECKON TeMIepaTypoi M CKOJIBKHM I'pajycaM OHa paBHa?

9. MoHO 7111 BO3yX B KOMHATE B OOBIYHBIX YCIOBHSIX PacCMaTpHUBATh KaK «HJl€albHbBIN» ra3?

10. Uro Ha3bIBAlOT «HACHILEHHBIM» mHapoMm? UYeM ompenensercs AaBieHHe (MIU YHPYrocTh)
HACBIIEHHOTO mapa?

11. Yro takoe kputnueckoe coctosiHue? Hapucyiite (kKaueCTBEHHYI0) 3aBUCHUMOCTH IUIOTHOCTH
KUJKOTO a30Ta M €ro HACBIIIEHHOrO Mmapa oOT Temreparypbl. UeMy paBHa CKHUMAaeMOCTb
HEUJCAIBHOr0 ra3a B KpUTHYECKOM COCTOSTHUM?

3ansaTue 16. [IpakTuueckoe 3ansaTue 1o Teme «PeanbHble Ta3b»

OcHoBHbIE THUIIBI 33124, pa30UpacMble Ha MPAKTUYECKOM 3aHATHH U METOJIbI UX PELICHHS
OrnpeznenieHre BHYTPEHHEH »HHEpPrud M TEIUIOEMKOCTH Ta3a Ban—aep—Banbca mno 3amaHHBIM
apamMeTpam €ro COCTOSIHHUSL.
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lna pewenus ucnonvzyiomcsa: 1) onpeneneHHe TEIJIOEMKOCTH; 2) OIpEIelIeHUE BHYTPEHHEH
sHepruu ee nonHoro auddepennuana; 3)ypasHenne Ban—nep—Bannca

Omnpenenenne paboThl pacmupeHus (cxarus) rasa Ban—aep—Banbca, konmuecTBa TEMIIOTHI,
BbIJIEJICHHON (TIOTJIOIIEHHOM ra3oM MpHU €ero paciiupeHuH (CKaTuu), U U3MEHEHHUE TeMIIepaTypbl
ra3a IpHy ero paclIMpeHuH B IyCTOTY.

s pewenus ucnonvsyromes: 1) ompeneneHue «paboThl raza» (Hax razom); 2) MepBOe Havallo
TepMoauHamMuKy; 3) ypaBHeHue Ban—nep—Banbca; 4) ompeneneHue BHYTpEHHEH 3HEpruM rasa
Ban—nep—Bannbca.

Bompocsl, paccmarpuBaeMble Ha IPaKTUUECKOM 3aHATHU:

1. Uto nHaszmiBaeTcs ¢azoil cuctembl, (a3oBbIM paBHOBecueM, (ha30BBIM IepexoaoM, (pa3oBoit
quarpammoit (W KpuBoi paBHoBecHs)? Hapucyiite n o0bsicauTe (ha30ByI0 AuarpaMmy BOJEBIL.

2. Kakoii oco6eHHOCTBIO 00s1a1aeT dha3oBast KpuBas?

3. Kak 3aBUCUT arperatHoe COCTOSIHME BELIECTBA OT COOTHOILIEHUS HAUMEHBILIEr0o 3HAYEHUS
MOTCHLMAIBHOW DJHEPrMM B3aMMOICHCTBHS MOJIGKYJI U CpeOHEll KUHETHYeCKON SHepruu
XA0THUYECKOTO TEIJIOBOIO ABUKEHUSI MOJIEKY?

4. IlpuBenure MpUMEpPHI OJHO-, ABYX- M Tpex(ha3HOro paBHOBeCHOro cocTostHus. Ckoibko a3
OJIHOBPEMEHHO MOXET HaXOJIUTHCS B PABHOBECHOM COCTOSIHUU? OT Yero 3To 3aBUCUT?

5. Yrto Hazmo 3HATH AJI1 OTBETA HA BOIIPOC: MOXKHO JIM Ta3bl, HAIPUMEP aMMHUAK U XJIOP, TIEPEBECTH B
YKUJIKOE COCTOSIHHME MPY KOMHATHOM TeMIIEpaType U KaKuM criocooom?

6. KakuM myTeM MOXKHO NEpeBECTH B JKHMJKOE COCTOSHUE YKa3aHHbBIE B MPEABIAYIIEM BOIpPOCE
ra3pl? Kak MOKHO XpaHUTh TaKue€ CKMKEHHBIE Ta3bl?

7. llpuBenute mnpuMmepbl ra3oB, KOTOpblE€ HHKAaKUM CIOCOOOM HENb3s NPUBECTH B IKUIKOE
COCTOSTHUE MPU KOMHATHOM TemIiepaType U 00BbICHUTE OYEMY

8. Bo3MorkeH I HEeTIpephIBHBIN MEPeXo]] U3 ra3000pa3HOro COCTOSHUS B JKUAKOE, MUHYS CTaJIUIO
nByxdaszHoro cocrossHua? Kak ero ocymecTBuTh? Bo3MOXXKEH 1M aHaJIOTWYHBIN mepexon u3
TBEP/OrO B KHJIKOE (WM B Ta3000pa3HOE) COCTOSHUE?

9. KakuMm sIBI€HHEM COINPOBOXKIAETCS HMCUE3HOBEHHE ABYX(PA3HOIO COCTOSHHS KMIKOCTb—Ta3 B
KpuTHueckoi Touke? Kak oHO 00bsCHsAETCS M KaKuM 00pa3oM MOKHO €ro HaOIroaarh?

10. Yto Ha3bIBaIOT «IepechlieHHbIM» apoM? [IpH Kakux yCIoBUSX OH MOXKET cyliecTBoBath? Kak
3TO yCJIOBHE OTpaXkeHO Ha n3oTepMax Ban—nep—Banbca?

11. Kakme yuactku kpuBoi BanH—nep—Baibca COOTBETCTBYIOT  «HECTaOWJIBHBIM» U
«METacTabMIbHBIM» COCTOSHUSIM? OOBSICHUTE CMBICT W BO3MOXHOCTH OCYIIECTBICHHUS ITHX
COCTOSIHUH.

12. Yto Takoe neperpeTast ) KUIKOCTh? YKaxkuTe ee 00JacTh Ha nzorepme Ban—nep—Bansca

3ausarue 17. [Ipaktnueckoe 3aHsaTHE 110 TeMe «PeanpHbIe ra3sh»

OcHOBHBIE THIIBI 33124, pa30upaeMble Ha IPAKTUYECKOM 3aHATHU U METOJIbI UX PELICHUS
OmnpeneneHne HEU3BECTHBIX MapaMEeTpOB ras3a, XapaKTepH3yIOIIMX €ro noseieHue npu sddekre
Jxoyns—TomcoHa.

Jna pewenus ucnonvzyromces: 1) MOHATHE «HTANBIHM»; 2) onpeaeneHue AuddepeHInaIbHOro
koapdunuenta [xoynas—Tomcona; 3)popmyna s Temmneparypbl HHBepcHH; 4) ypaBHeHHe BaH—
nep—Banbca; 5) Bce 3akOHOMEPHOCTH, PUMEHSIEMbIE JUIsl pellleHns 3a/1a4 Tumna 1.
KomOunupoBaHHbIe 3a1a4u.

Jln1s penieHust UCTONb3YIOTCS CIIOCOOBI M 3aKOHOMEPHOCTH, MPUBEJCHHBIE BO BCEX NEPEUNCIIEHHBIX
BBIILIE THNAX 3aJa4. Bonpocel, paccMaTpuBaeMble HAa IPAKTUUECKOM 3aHATHH:

1. B uem coctout apdexrt Jxoynsi—Tomcona? SABnsercs au 3TOT mporiecc 00paTuMbIM?

2. Kakoit apdext Jxoynsi—TomMcoHa Ha3bIBAETCS «IOJ0KHUTEIBHBIMY, KAKOH — «OTpULIATEITLHBIM»?
N3o0pa3ute rpaduyueckn 3aBUCUMOCTh Temmeparypbl wHBepcuu oObema (Ti=f(V)) m ykaxwurte
MOJIOKHUTETBHYIO  OTPUIATEIbHYIO 0051acTh ABNeHus [xoyns—ToMcoHa.

3. Kakoit xapakTepucTukoil KonmuuecTBeHHO onpenensiercs 3¢ ekt Jxoyns—Tomcona?

4. Kak onpenensiercs ko3pduuuent xoyns—Tomcona uepe3 KOdpGHUIMEHT paciiupeHus raza?

5. Kakyio Ttemmeparypy Ha3bIBalOT «TeMmIieparypoil uHBepcun»? KakuM ypaBHEHHMEM OHa
onpenensiercs?
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6. Ot KaKMX mapaMeTpoB 3aBUCUT TeMIiepaTypa nuBepcun? Kak 3amucarsb 3Ty 3aBUCUMOCTh? Kakos
(bu3nyeckuii CMbICI TEMIIEpaTypbl HHBEPCUU?

7. KakoBO COOTHOIIIEHUE MEXIY TEMIIEPATypO MHBEPCUH U KPUTHUUECKOU TEMIIEPATypO JaHHOTO
raza?

8. IlpuBenure mpuMepsl ra3oB, A KOTOPBIX NPU HOPMAIBHBIX YyCIOBUAX 3PdexT Jxoymsi—
TomcoHa nMeeT pa3IuyHbIA 3HAK

9. KakuMm 00pa3oM OCYIIECTBISICTCS CXKIKEHHE Ta30B C HCHOJb30BaHHEM HddexTta Jxoymsi—
Tomcona?

3ausrtue 18. [Ipaktuueckoe 3ausTue mo reme «PazoBble IEPEXOIbI»

OcCHOBHBIE THIIBI 33144, pa30upaeMble Ha IPAKTUYECKOM 3aHATHH U METOJIbl UX PELLICHHS

[To 3amaHHBIM XapakTEpUCTUKAM M IapaMeTpaM s TOYKH Iepexoja TpeOyeTcsl ONpeneIuThb
HEU3BECTHBIN apamerp.

Mna pewenuss ucnonvsyromcss METOJl HENOCPEICTBEHHOW IOJCTAHOBKM 3aJaHHBIX YCIOBHM B
ypaBHenue Knanelipona—Knaysuyca.

[To 3amaHHBIM XapaKTEepUCTHKAM M IapaMeTpaM B HEKOTOpod obnactu (azoBoro mepexona
TpeOyeTcst ONpeAeIUTh HEU3BECTHBIE.

nsa pewenus ucnonv3yromes METOA MOACTAHOBKH 3a/IaHHBIX COOTHOLIEHUS ISl TPOMHOM TOYKHU.
HccnenoBaHue MOBEACHUS pa3IMYHbIX TEPMOJMHAMUYECKUX [TApaMeTPOB BJOJIb KPUBBIX (ha30BOr0O
paBHOBECHS.

Hna  pewenusi ucnonwvsyromcs MeTOJ, OCHOBaHHBI Ha TNPUMEHEHUH TEePMOAMHAMHUYECKUX
npeoOpa3zoBanuii k ypaBHeHuto Knaneiipona—Knaysuyca.

Bompocsl, paccmarpuBaeMble Ha IPaKTUUECKOM 3aHATHU:

1. Yto Takoe TepmoauHamuyeckas (asza Bemiectsa? CoBnasiaeT Ju MOHATHE TEPMOJUHAMUYECKON
(a3bl BellecTBa C MOHATUEM arperaTHOr0 COCTOSIHUSI BELLECTBA?

2. Kakue BennuuHbl CBs3bIBalOT ypaBHeHue Kianelipona—Knaysuyca [Uisi 0JHOKOMIIOHEHTHOMW
nByx(ha3Hoi cuctembl? 13 kakux cooOpaxeHnil OHO BHIXOAUT?

3. Kak nonyunts ypasHeHue Knaneiipona—Kiaysnyca n3 repMoauHaMiU4ecKoro noreHuuana?

4. Yro Takoe TpoliHas Touka? YTo Takoe KpUTHUECKask Touka?

5. Kax BeIMIAIAT KpuBbIe (ha30BOr0 PABHOBECHS B PA3JIMYHBIX Ipoleccax”?

6. KakoBbI /1Be BO3BMOXHOCTH XOJa KPUBBIX IU1aBiieHus Ha p, T quarpamme BemiectBa?

7. Bo3MOXXeH 71 HENpepbIBHBINA Mepexo]l KUAKON (a3bl B KPUCTATMYECKYIO U JKUAKOU (a3bl B
razoo0pasnyto (uau oOpaTHO) 6e3 paccioeHus Ha J1Be (pa3bl?

8. B uem 3axitouaercs pazHuLa MeXay (pa30BbIMH Nepexogamu 1-ro u 2-ro poga?

9. B uem 3akmrouaetcs qudpepeHnmnanbHpii XapakTep ypasHeHus: Kianeiipona—Knay3uyca?

10. Moano mu, 3Has T, p u Lowe (ckpbiTas TemyioTa McHapeHHst), ONpPeNeIUTh HAKIOH KPUBOMH
paBHOBeCHs )KUIKOCTb—Tap B pT-koopaunarax?

11. ITpu kakux yciaOBHSIX MOKHO JOCTaTOYHO TOYHO IPHUHSTH, YTO TEIJIOTA BO3TOHKHM paBHA CyMMeE
TEIUIOTHI IJIaBJICHUS

12. Kak HaxomuThCsl M3MEHEHHE TEPMOAMHAMUYECKUX I1apaMeTpoB BJOJb KPHUBOM (a3oBoro
paBHOBecHs?

13. Ilpn kakux ycCIIOBUSX, MCIOJB3YS JaHHBIE U1 TOYKM Iepexoja, ypaBHeHue Kiamelipona—
Kitay3nyca MOKHO pacipoCTpaHUTh HAa HEKOTOPBIN Auana3oH 3HadyeHuid T u p?

14. Kak nmoacuutaTh U3MEHEHHE SHTPOINH BellecTBa pu (azoBoM nepexone 1-ro poxa?

BOITPOCHI JIs1 CAMOITPOBEPKH

1. TepmoauHaMuyeckasi cucreMa Kak 00ObeKT UCCIIeI0OBaHMUA.

2. MUKpOCKONTMYECKOE U MAaKPOCKOITMYECKOE OMUCAHUE.

3. T/I paBHOBecue. DnyKTyaruu GU3MUECKUX BEINYHH.

4. TepmonnHaMuueckue BeJIMYMHBI. Temmeparypa. Makpockonuueckoe aBuxkeHHe. BHemHue
BO3CUCTBUS. ArabaTuyeckuii mporecc. JlaBienue.

5. Pabora u konudecTBo Temia. TernaoeMKoCTb.

6. TepMoiMHaMUYeCKUE MTOTEHINAIIBI.

7. IlepBbIil 1 BTOPOI1 3aK0H TepMoauHaMuku. Teopema KapHo.
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8. Tpermii 3akOH TEpPMOJWHAMUKA M €ro CIEACTBUSA. HemocTHKUMOCTh aOCONIOTHOTO HYIIS
TEMIEparTyp.

9. IloBeneHune TEIIOEMKOCTH BOJIU3U a0COIIOTHOTO HYJIS.

10. T nepaBenctsa. [Ipunuun Jle [llaTense-bpayna.

11. Metonb! oxnaxaenus ra3os (mpoiecc Jxoynsa-Tomcona, paciiupeHue raza B mycToTy 4 T.1.)
12. ®I12-ro pona. YpaBHenus IpeHdecra.

13. Tepmoaunamuka @I «a1poBOAHUK-CBEPXIIPOBOAHUK.

14. Pactipenenenne MakcBesia.

15. CBoOoanast sHeprus B pacnpeaeneHuu [ uoocea.

16. bonpioe kaHoHUUYECKoe pacnpeneneHue I 'ndoca.

17. neanbHbIi 60IBIIMAHOBCKHIA ra3. Pacnipenenenue bonbiiMana.
18. IIpeaensl NPUMEHUMOCTH UACATBHOTO OOJILIIMAHOBCKOTO ra3a.
19. CBoOoaHast 3HEprus UACAIBLHOrO raza. Y paBHEHUE COCTOSIHUSL.
20. 3aK0oH paBHOpACIIPEACIICHHUS.

21. MonexymsipHOe IBMKEHUE B HKHUIKOCTSIX

22. MonekynspHOe JIBHKEHUE B TBEP/IBIX TEJIax

23. Ilonumepsl

24. VI3rub AMTUHHBIX MOJIEKYI

25. XKuikue KprcTamibl

26. BeipamyBaHue KPUCTAIIOB

27. Ilepexom B CBEPXIPOBOIAIIEE COCTOSTHUE

28. TerioBOe MOHMU3AIMOHHOE PABHOBECHE

29. Ypasuenue Caxa

30. MeToz a3epHO BCIIBIIIKY 715l ©3MEPEHUS TETIONPOBOIHOCTH
31. [Iuratens CtupauHra

32. TerumoBoi 6ananc 3emin

33. KoHBEKTHBHOE IBIKEHUE B MAHTUU 3€MITU

34. DuTponUitHBINA OanaHc 3eMiTH

35. /luHamMuka MUPOBOH CHCTEMBI

ITepedyenn 1a0opaTopHBIX padoT
Jladoparopnasi padora Ne 1 «Omnpenenenue Cp /Cv mas Bo3ayxa meroaom Kiemana u
He3opmar»
[lens paGoTsr:
W3yueHne TEerI0eMKOCTH Ia30B, aAnadaTHYecKUX MPOLecCOB Brasa v onpeseneHue otHomenus Cp
/Cv(moka3zarens anuadbathl A1 BO3ayXa).
IIpunauies)xHOCTH:
CrexJIHHBIN OaioH, pe3suHOoBasi rpyla (Hacoc), MEXaHHYeCKUil MaHOMETp, BBIITYCKHOM KpaH..
KoHTpobHbIE BONIPOCHI:
1. Yto Takoe ¢yukmus mporecca U (pyHkmus coctosiHusA? Kak TepMogmHaMUYECKUE BETMYUHBI
SBIISIOTCS (DYHKIMSMHM IIpoliecca, a Kakue GyHKIUSIMU COCTOSHUS B TaHHOM padote?
2. IToyeMy TEIIOEMKOCTh Ta30B 3aBUCHUT OT crioco0oB HarpeBanus? [louemy Cp > CV?
3. Kakoif mpouecc HasbiBaeTcs anumabarmueckuM? Kaxue mporecchl, MpOUCXOAAIIME B Trasax,
MOYKHO CUUTaTh aAMadaTHYeCKUMHU?
4. Hackonbko 0OOCHOBAaHHBIM SIBJISIETCS MPEATIONOKEHHE O TOM, YTO ? 3aBHCHUT JIM TEIJIOEMKOCTh
oT Temmneparypsbi? const [ [
5. Hapucyiite rpaduku aguadaTsl 1 U30TEPMBI Ha OJTHOM YEepTEKe.
6. BeBenute padouyro hopmyny y = CP CV = AP1 AP1-AP2 (8).
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7. 3aueM HYXKHO TOCJI€ HaKaYMBaHMS U BBITYCKaHUS BO3AyXa M3 OajUIOHA kJaTh MOMEHTA, KOTJa
TeMIepaTypa Bo3yxa B OauIoHE U B KOMHATE BBIPOBHSIOTCS?
8. Kakumu mpuumHaMu 00yCIIOBIEHBI CUCTEMAaTHUECKUE MTOTPEITHOCTH B JAaHHOH padoTe?

JlabopaTopnass padora Ne 2 «Omnpegeinenne Ko3(ppuIueHTa BA3KOCTH, CpPeJHeH JIMHBI
C¢BO0OOHOIO npodera

3(p(PeKTUBHOIO ceUeHHUs MOJIEKYJ BO3AYXa)».

Ilens paGoThI:

3HAaKOMCTBO C YCTPOMCTBOM U pal0OTOM KamwUIIpHOTO BHUCKO3uMeTpa. OnpeneneHue 1o
KO3 (UIIUEHTY BA3KOCTH Fa30KMHETUYECKUX BEITHMYUH.

O6opynoBanue

OKCIIepUMEHTalbHasl  yCTAaHOBKAa, MaHOMETp, CEKyHIAOMEp, JMHEHKa, MEpHbId CTaKaH,
BCIIOMOTaTeNIbHbI KOHTPOJIBHBIE BOITPOCHI:

1. Kakoro nopsijika BETUYHUHBI 1| U A JJI BO3yXa MpU KOMHATHBIX TeMIieparypax?

2. Ilouemy HeNB3s1 BKIIOYATh CEKYHIOMED Cpa3y MOCe OTKPBITUS KpaHa?

3. O6cyaute cTeneHb pAaBHOBECHS HCCIEAYEMOM CUCTEMBI?

4. O0BsiCHUTE, 4eMOOYCIIOBIICH BBIOOp CEUCHHS TPYOOK B Balllel yCTaHOBKE?

5. KakoB MexaHU3M BSI3KOCTb I'a30B?

6. Moryr nu HaOmIOAAThCS SIBJICHUS, CBSI3aHHBIE C BS3KOCTHIO, CBOMCTBEHHBIE BAKYYMHOMY
COCTOSIHUIO, TIpU AaBieHun P~10211a?

7. Kak 3aBUCHUT 1 U A ra30B OT TeMIiepaTypbl?

8. Kaxoii ¢pusnveckuii cMpici uMmeeT 3 PeKTHBHOE ceueHNE CTOTKHOBEHHS?

Jladoparopnas padora Ne3 «Onpenenenune Cp /Cv 1o cKOpocTH 3ByKa B BO3yXe»

[{enb paboThI:

Omnpenenenue nokasarenis aguadarsl 1715 BO3AyXa.

IIpuHaIe)KHOCTH:

3BYKOBOM TE€HEpaTop, DJIEKTPOHHBIM ocmwuiorpad, Mukpodon, tenedoH, dYacTOTOMED,
TEIUIOM30IMpOBaHHas TpyOa, oOorpeBaemasi 3JEKTPOINEYbio, MEJHO-KOHCTAHTAHOBAas TepMOIapa,
MUWLTHBOJIBTMETP.

KoHTponbHbIe BOIPOCHI

1. 3aBucut nau otHomenue Cp/Cv ot TtemmepaTypsl B uHTepBajie temmeparyp ot 20 go 1000C?
Byner nu HabmoaTbes Takas ke 3aBUCUMOCTb IIpu Temrieparypax ot —150 go 10000C?.

2. Kakue cBOMCTBa BelecTBa XapaKTEPHU3YeT TEIUIOEMKOCTh? MOXKET JTH OJTHO U TO K€ KOJINYEeCTBA
BEIIeCTBa 00J1a/1aTh Pa3IMYHON TEMIIOEMKOCTbIO?

3. [Toyemy mporiecc pacripoCTpaHEHHS 3BYKOBBIX BOJIH MOKHO CUMTATh aia0daTHIECKUM?

4. Ha xakoM (hr3n4ecKkoM SIBJICHHH OCHOBAHO U3MEPEHHE TEMIIEpaTyp IIPU MOMOIIH TepMorap?

5. Kakoe ¢usndeckoe sBICHHE JIEKUT B OCHOBE H3MEPEHHUSI CKOPOCTH 3ByKa?

Jladoparopnasi padora Ned «Onpenesienue ko3(ppuuneHTa BA3KOCTH MeToa0M CTOKCA)

Llenp pabotel: MccnenoBanue 3aBUCUMOCTH Kod((HIMEHTa BHYTPEHHETO TPEHUS >KHIKOCTH OT
TEeMIIepaTyphbl, U3Y4YCHHE YCTPONCTBA W MPHUHIHUINA PAOOTHl KHUIKOCTHOTO TEPMOCTATa, METO]
Croxkca uzmepenus kodhduirenTa BI3KOCTH.

IIpunaiexxHOCTH:

CTeKISIHHBIN IWIIMHAP C HM3y4aeMOW JKHUIKOCTBhIO, TEPMOCTAT, JIBa CEKyHJIOMepa, MacliTaOHas
JTUHEHKa, METAJUTMYECKUE TIIAPUKHU, U3MEPUTEITBHBI MHKPOCKOT, TEPMOMETD.

KoHTpoiibHBIE BOITPOCHI:

1. KakoBa nipupoaa BHYTPEHHETO TPEHUS B JKUIKOCTH, ra3e?

2. Ilpu BBIMOTHEHUH, KAKUX YCIOBUM CUJIAa COMPOTUBIICHUS IBUKEHUIO TEJa B BA3KOU Cpeie MOKET
OBITH 3amucaHa B BUe 6Tnrv?

3. Bcerna nu cuia CONpOTUBIICHUS ABUKEHUIO Tella B BSI3KOM cpelie MpOMOpLHOHAIbHA PaTuyCy
miapa, ero CKopocTu?

4. KakoBa npupoja apXx1uMe10BON CUIIbI?

5. Hanumurte ypaBHEeHUE JBUKEHUS 11apa B CpEIE.
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6. BeiBeute hopmyIty At CKOPOCTH PaBHOMEPHOTO JIBHDKEHUS IIapa B Cpejie.

7. He wusmepsiere nu Bbl B 3KcepuMeHTE BMECTO CBOMCTBa >KHUIKOCTH, Kod(duuueHTa
BHYTPEHHETO TPEHHUS 1), TPEHUE MEXAY MaTepuaioM mapa u xxujakoctu? [louemy?

8. SIBnseTcs M ABUKEHHUE 111apa B )KUIAKOCTH PaBHOYCKOPEHHBIM? PaBHOMEpHBIM?

9. Uto Takoe Bpems penakcauuu? Kakos ero ¢pusnueckuit cMpici?

10. B yem cOCTOUT MpUHIIUI ICUCTBUS TEpMoOcTaTa?

11. 3auem Boja B TepMOCTaTE NEPEMELIUBAETCS?

12. Tlouemy cpa3y mocje BKJIIOYEHHS WIM H3MEHEHHUs TeMIlepaTypbhl TepMOCTaTa H3MEpPEeHHs
BSI3KOCTH OyyT HETOYHBIMH?

Jladoparopnasi paGora NeS «Omnpenesnenne ko3¢pGHUIHMEHTA NMOBEPXHOCTHOIO HATSIZKEHUS
METOJI0M OTpPbIBA Kale/b.

Llenb paboTsl: onpeneneHrne KodPGUIMEHTA MOBEPXHOCTHOTO HATSKEHUS KUIKOCTH
[IpunagyexxuocTu:

KanenpHu11a,BaHHA C UCCIEAYEMOM )KUAKOCTBIO.

KoHTposibHBIE BOITPOCHL:

1. Yro Ha3wIBaeTCs KOAPPUITUEHTOM MTOBEPXHOCTHOTO HATSKEHUS?

2. 3aBuUCUT 1M KOX(PUIUMEHT MOBEPXHOCTHOTO HATSHXKEHHUS OT TOrO, ¢ KaKOH Cpenoil rpaHUYuT
IaHHAS KUIKOCTH?

Jla6opaTopnasi pa6ora Ne7 «Omnpenenenue ko3QpPUIHEHTA TETUIOBOTO PACIIHPEHUS JKHUTKOCTH
[{enb paboTHI:

Wzydyenue mpuponasl dPQexrta TEIIOBOrO pACHIMPEHHUS KUAKOCTH, OSKCIEPUMEHTAIbHOE
UCCIIEIOBaHHE 00BEMHOTO PACIIHUPEHUS KUIKOCTH.

IIpuHaie)KHOCTH:

W3mepuTenbHblil npubop, TEpMOMETP, MacIITaOHas IMHEHKa.

KoHTponbHbIE BONIPOCHI:

1. KakoBa 3aBucumocts o0bemMa V oT TeMieparypsbl T B )KUAKOCTSX IPU MOCTOSSHHOM JaBJICHUU?

2. KakoBa mpupo/ia TEeIIoBOro pacIupeHus xKHuJIKOCTH?

3. Ecnu nmoteHnmanbHasi SHEPrusl BCEX YacTHUILL XKHUJIKOCTH KBaJpaTUYHA [0 CMELICHUSIM YacTHI] U3
PABHOBECHBIX MOJIOKEHHUH, TO UeMy paBeH K03()(DUIIMEHT TEMIOBOr0 pacIiuPEHUs KUIKOCTH?

4. Ot xakux (pU3MYECKUX BEIMYMH, XapaKTEPU3YIOIIMX COCTOSHUE KHUAKOCTH, 3aBUCUT BEJIMYMHA
K03(ppHILIMEeHTa TEMIOBOrO pacIIupEeHus?

5. JalTe KpaTKyl0 XapaKTepUCTUKY TBEPIbIX TeJ, XHUAKOCTEH, Ta30B (MOPSIOK BEITUYMHBI
K03 uLIMEeHTa 0, aHU30TPOIUs CBONCTB O, XapakTepHas 3aBucuMocTb oT)).

6. O0BsicHUTE 0COOCHHOCTH TEIJIOBOTO paciIupeHus Boabl. IMeroTcs i mojo0HbIe 0COOEHHOCTH Y
JIPYTHUX KMJKOCTEH, a TAKXKE B TBEPABIX Telax?

BOITIPOCHI JIJIsI CAMOCTOSTEJBbHOM PABOTHI

1. JlaliTe ompeneneHUe aTOMHOW M MOJEKYyJIspHOW Maccel. YUTo Takoe wu3oron? 3anuiinre
NpUOIMKEHHO 00beM

MouteKkyJibl. Uto xapakrepusyet yncio Jlommuara, yucna Asoraapo?

2. Ilepeuncnute OCHOBHBIE JIEMEHTHI MOJIENH BEIIECTBA B MOJIEKYIIIPHON (pU3UKE.

3. B 4yeM coCTOAT OCHOBHBIE IPU3HAKH PA3JINYHBIX arperaTHhIX COCTOSIHUM BenlecTBa’?

4. Kakoe yTBEp)KICHHE JIEKUT B OCHOBE CTaTHCTHYECKOTO METOJA IPUMEHUTEIBHO K
MOJIEKYJIApHO# u3uke?

5. B ueM cymHOCTh TEPMOJAMHAMHUYECKOTO METO/A ONMUCAHUSA COCTOSIHUS cucTeMbl? Ha kakux
3aKOHax 3TOT MeTo 6azupyercs?

6. [laiiTe onpeeneHre BEpOATHOCTH, TUIOTHOCTH BEPOSATHOCTH.

7. Kakoe CBOMCTBO COBOKYITHOCTH COOBITHH JIEIaeT BO3MOKHBIM HOPMHUPOBKY BEPOSTHOCTH?

8. 3anmmmute QOpPMYNIBl UIS CpPEeIHEro 3HAUCHHsI IUCKPETHOW W HENpephIBHON CIy4aiiHOi
BEJINYUHBI.
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9. 3aBucuUT 1M cpeAHEEe 3HAYCHUE BEIUYMHBI OT MEPEMEHHOH, MO KOTOPOM MPOU3BOJIUTCSA
ycpennenue? [IpuBeante mpuMepsl, MOATBEPKIAIOIIUE BAIll OTBET.

10. KakuMu BeTMYMHAMU XapaKTEPU3YIOTCS MAKPO- U MUKPOCKOITMYECKHUE COCTOSIHUS ra3a’?

11. KakoB o0muii xapakTep COOTHOLICHHS MEXAY MaKpO- U MUKPOCKOIHUYECKUMHU COCTOSHUSMU
CUCTEMBI?

12. 3anummure GyHKIUIO pacnpenencHus [aycca (MCMonb3ys B Ka4eCTBE MEPEMEHON BETUYMHBI
KOOPJMHATY X) U N300pa3uTe MPUMEPHBIA BUJ] 3TON (PYHKIUH.

13. IIpu kakux OpeanoyoKEHUsIX CIPaBEUIMBO pacipeaeicHue MakcBeiia mo CKopocTsim?

14. Kak uzmensiercst pacnpeeneHue Makcpesia ¢ poCTOM TeMIepaTypbi?

15. Yem oOycnaBiaumBaeTcs CYIIECTBOBAHME MaKCUMyMa Ha KpPHBOW, XapaKTepU3YIOIICH
pacnpeznenenue Makcsemna?

16. Kakas cBsI3b CylIECTBYET MEXY pacnpeneiieHneM MakcBeiuia u pacnpenenenrem ["aycca?

17. 3anumure GyHKIMU pactnpeneincaus Makcsemta@(v),f(v), F(v), 4to oHu xapakTepu3yoT?

18. IlonyuuTe 3HaUeHHE HauOoJiee BEPOSATHOM, cpenHeapuPMETHUECKON U CpeaHEKBaIpaTUYHON
CKOpPOCTEH.

19. N300pa3ute BUA KpuBOii pactpeneieHus F(1) U OTMEThTEe MPUMEPHBIC MOJI0KEHHS Hanboee
BEPOSITHOH, CpeHeapru(PMETHIECKON 1 CPETHEKBAIPATUIHON CKOPOCTEM.

20. U300pasute npumepHblie rpaduku GyHKimn F(1r) Ui ABYX pa3HbIX 3HAUCHHI TeMIeparyp.

21. Uzobpasute npumMepHbie rpaduku GyHKImu F(1) st ABYX ra3oB ¢ pa3iMYHBIMUA 3HAYCHUSIMU
MOJIEKYJISIPHOM MACCBI.

22. O0BSICHUTE IPUYKNHY acCHMMeTpuH rpaduka GyHKuuu pactpeneaeuus F(v).

23. Onpenenute A0 MoJieKya Bogopoaa nipu temiepatypeT=300K, obmanaromux CKOpoCTIMH,
nexamumu B uaTepBasie ot 1900 1o 1905 m/c?

24. Onpenenure A0 MOJIEKYJI Ta3a Mmpu Temmneparypel, CKOPOCTH KOTOPBIX OO0JbIIE HEKOTOPOTO
3a/1aHHOTO 3Ha4YeHusV?

25. Onummre onbitel llteppa 1o  ompenenenuto  ckopoctet  atomoB.  [lomyuwure
bopmyny<v>=wRAS.

26. Pacnipenenenue MakcBemia JOMYyCKAaeT CKOJb YrOJHO OOJIBIIME CKOPOCTH M KUHETUYECKUE
sHeprun MoJsiekys. Kak 3To coriacoBarh ¢ KOHEYHOM MOJMHOW KMHETHMYECKOW SHEPrued MOJIEKYI
raza?

27. Kakumu ocoOeHHOCTAMHU pacnpesenenus Makcpeia o0yciaaBiIMBaeTcs, YTO CpeHue MOAYJIN
CKOpOCTH 0OO0JIbllle, YeM HauBepOsATHEHIas CKOpOCTh, HO MEHbIE, YeM KOPEHb KBaJpaTHbIM W3
CpeIHEKBaIpaTUYHOU?

28. OmpexnenuTe 4YUCIO MOJIEKYJ ra3a, dHEPrus KOTOPBIX IPEBBIIACT 3aJaHHYI0 BeauuuHy El
(MeHbIIIe 3aaHHOM BenunHbI E1).

29. B kakoM COOTHOIIEHUH HAXOIATCA MEXIY COOOW CpeqHHe KMHETHYECKUE SHEPTHH TEIIOBOTO
JBUKEHUS pa3HbIX YaCTHUIl BEUIECTBA B COCTOSIHUU €r0 TEPMOJIUHAMUYECKOTO PAaBHOBECHS?

30. Kak oTHOCSTCS CpejHIE CKOPOCTH Pa3HOPOIHBIX MOJIEKYJI IPU JaHHOU TemIepaTrype?

31. BeiBenute dyHKumio pacnpenenenus Makcsemia F(vr).

32. B 4yeM CMBICIT CTOJIKHOBEHUSI U CpeAHed JIMHBI CBOOOJHOrO mpodera mpu MX OIpeesIeHUH
MOCPEACTBOM IIOTIEPEUYHOTO CeUeHUs?

33. BriBeaute popMyiy AJsl CPEAHETO YMCIa CTOJIKHOBEHUH, UCIIBITHIBAEMBIX OJTHOM MOJIEKYJION U
MEX1y BCEMH MOJIEKYJIaMU €IMHUIBI 00beMa r'a3a B €IUHUILY BPEMEHH.

34. Yro Takoe cpeaHss JUIMHA CBOOOJHOrO mpoOera mosekyn raza? BeiBeaute dopmyniy st
cpenHel UIMHBI cBOOOAHOrO npodera mMojekyi. [lomyunre yucieHHoe 3HaYEHUE ATOM BETUUMHBI
JUISL MOJIEKYJI Fa3a, HaXOASIIErocss P HOPMAJIBHBIX YCIOBHSIX.

35. 3amumure Gopmyay Uil YacTOTHI CTOJIKHOBEHHWHM MOJIGKYJ O CTEHKy cocyna. [louemy
CTOJIKHOBEHUSI MEXIYy MOJIEKYJIaMU HUJEAJIbHOTO r'a3a HE CKa3blBAlOTCA HA YAaCTOTE CTOJKHOBEHUI
MOJIEKYJI O CTEHKY COCYy/a.

36. BreiBemute dopmyny ans 3(QQPEeKTHBHOTO TIMOMEPEYHOTrO CEYEeHHsI CTONKHOBeHWH. Kak
MOTIEPEYHOE CEYCHHUE CBA3AHO C 3aKOHOM OCJIabJIeHNUsT MOJIEKYIISIpHOTO Ty4yka B ra3e? Kakoi cMbIch
uMeeT nonepeuHoe ceueHne? Kak oHo cBs3aHO ¢ TemnepaTypoii?
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37. llpuBenure Gopmymy IS MOMEPEYHOTO CEUCHUS CTOJKHOBEHUH. VIMEEeT 1 3TO cedeHue 4ucTo
reoMeTpuyeckuil cMbica? OT 4ero OHO 3aBUCHUT?

38. BeiBenure (opmyny IS CpeaHE IUTMHBI CBOOOAHOTO mMpoOera Mosiekyn raza. OT Kakux
BEJIMYMH OHA 3aBUCUT?

39. Kakue kuHeMaTHYECKHE XapaKTEPUCTHKU MOJIEKYJSIPHOIO ABM)KEHUs Bbl 3Haere? 3anuimunre
bopMyIIBI ISl ONIPENICCHHS] STUX XapaKTEPUCTHK.

40. Yto Ha3BIBACTCS YHCIIOM CTETIeHeH cBOOOIbI?

41. KakuMm 4nCIOM NEPEMEHHBIX MOYKHO ONMCATh COCTOSIHUE JBYXAaTOMHOM MOJIeKyJabl? Yto
XapaKTEepU3YIOT 3TU [IEPEMEHHBIE?

42. Kakuie BUbl IBHXKEHHS ONPENEISAIOT S3HEPTUI0 MOJeKybl? Korja mposiBisitoTcs BpalarejibHble
U KoJiebaTeNbHbIe CTENIEHH CBOOOIbI?

43. 3anumure GopMyIibl ISl BEPOITHOCTEH MOCTYNATENbHOT0, BPAIIaTeILHOIO U KOJebaTeaIbHOro
JIBIDKECHMUSL.

44. HUcnonesys dopmynydP=A exp[-m2(vx2+vy2+vz2kT)|dvx2dvy2dvz2, rtmneA —
IIOCTOSIHHAsi HOPMUPOBKH, J0Ka3aTh, YTO Ha OJIHY MOCTYNATEIbHYIO CTENIEHb CBOOObI IPUXOIUTCS
SHeprus, paBHas<muvx22>=12kT.

45. llokaxuTe, 4YTO Ha KaXIyl0 BpaIlaTEIbHYIO CTENEHb CBOOOJBI MPHUXOAUTCS DHEPIUS,
paBHas12kT.

46. IlokaxuTe, 4TO Ha KAKAYIO KOJIEOATENbHYIO CTENEHb CBOOOABI MPUXOJUTCS YHEPIHsi, paBHAs
KT.

47. Ilonarasi, 4TO YMCIO aTOMOB B MOJEKyJie paBHO N, ONpEIEUTE CPEIHIOI PHEPIUI0 OJHOU
MOJICKYJIbI (JINHEHHOW, HEMMHEHHO) U paCCMOTPUTE CITyyall TPEXaTOMHOM MOJIEKYJIbI.

48. Cpenusisi CKOPOCTh JIBUKEHHUSI OPOYHOBCKOM YaCTHUIIBI 3aBUCUT OT €€ MacChl, a CPeIHUI KBapat
yIaJeHusl 4YacTULIBI OT Haydaja 3a (PMKCUPOBAHHBIN MPOMEKYTOK BPEMEHH OT MAacChl HE 3aBHCHT.
[Touemy y JIETKHX YacTHI]

49. CKOIpKO MOJIEN aTOMOB KHCIIOPOAA COAEPKAT BA MOJISI MOJIEKYJI BOABI?

50. Ucnionb3ys dopmyity JUls SJIEMEHTapHOTO TOTOKa depe3 miomaakydS 3a Bpems dt, momyuure
OCHOBHO€ YPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.

51. B kakoM HampaBi€HUU U3MEHHUTCS BBIUMCICHHOE 3HAUYE€HUE JIaBJICHUS JUISl MICaIbHOTO raza Ha
CTEHKY, €CJIM IPUHATh BO BHUIMaHUE KOHEYHBIE Pa3Mepbl MOJIEKY?

52. B kakoM HamnpaBie€HUU U3MEHHUTCS BHIYUCICHHOE 3HAUEHUE JABJICHUS NI UJI€AIbHOTO Ta3a Ha
CTEHKY, €CJIM IPUHATh BO BHUMAHUE CUJIbI IPUTSKEHUS MEXKIY MOJIEKYJIAMU?

53. Yto Bbl nmoHuMaeTe moja ypaBHEHHEM COCTOSIHUS CUCTEMbI? 3alMIINTE YPAaBHEHUE COCTOSIHUS
JUTSL UJIeANTbHOTO Ta3a, ra3a Ban-nep-Baanbca, nuddepennnansHoe ypaBHEHUE COCTOSTHUS.

54. B yem cymHOCTh 3aK0HOB JlanpToHa 1 ABoraapo?

55. Kakoil cmbicnm TONMy4yaeT mapaMmeTp TeMIeparypbl MpUH MOJIEKYJISPHO-KUHETHUECKOM
HICCIE€N0BAaHUN TEIUIOBLEIX CBOMCTB BellecTBa?

56. [laiiTe MOHATHE TEPMOMETPUYECKOT0 Tejla U TepMOMETpUUecKoi BennunHbl. Kakue ¢pusnueckne
XapaKTepUCTUKU TEJ MOXKHO HCIIOJIb30BaTh JJIi M3MepeHus TemmepaTypbl? Uem oObscHsaeTcs
pasHooOpa3ue 1Kai Temreparyp?

57. Kakoe Teno BeIOpaHO B Ka4eCTBE TEPMOMETPHUECKOTO B aOCOIIOTHOW TEPMOJIMHAMHYECKON
mkane Temneparyp? KakoBbel mpenMyIiecTBa Takoro Beioopa?

58. Ilo ckoIBKUM perepHbIM TOYKaM OIpeAeNsieTcss TepMOAUHaAMHUYecKas IlKaja TeMIeparyp B
cn?

59. KakuMu TepMOMETpaMH U METOJAMU U3MEPSAIOTCS TEMIIEPATYPBI B PAa3JIMYHBIX HHTEPBAJIAX?

60. 3anummre 3aK0oH pacrpeneneHus boiasimana. OObSICHUTE €r0 CYIIHOCTD.

61. BeiBenute OapomeTpuueckyto GopMyiay B pacCMOTPUTE U3MEHEHHUE JABJICHUS C BBICOTOW ISt
pa3NIuYHbIX ra30B. M300pa3ure npuMepHbIN BUI 3TOM 3aBUCUMOCTH. [loueMy npoLeHTHBIH cocTaB B
BO3/yX€, 10 BBICOT nopsiaka 20 KM, 0CTaeTCsi HOCTOSTHHBIM?

62. IIpu nogbeMe MOJIEKYI B I10JIE TSKECTH MX KMHETUYECKas SHEPrusl yMeHbluaercs. [louemy nmpu
3TOM B I0JIE TSYKECTU B COCTOSIHUM PABHOBECHS TEMIIEPATYpa HE 3aBUCHUT OT BBICOTHI?

63. B ueMm 3akmrouaercs cyTh onbita [leppeHa mo ompeneneHuo nocTosiHHON bonbimana (dncia
ABorazapo)?
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64. Ilomyunte ¢GopMysbl UIs MOABEMHON CHIIBI, NEHCTBYIOIIEH Ha 3aMKHYTYIO OOOJIOUKY M Ha
a’pocrar.

65. Jlaiite moHsATHE BHYTPEHHEH 3HEPruH, TEIUIOTHI, pa0oThl. Kak BHYTpEHHss SHEpPrus, Tak H
TEIUI0Ta 00YyCIAaBIUBAIOTCS SHEPreTHYECKMMHU YCIOBUSAMHU Ha MOJEKYJISPHOM ypoBHE. B ueM ux
paznuuue?

66. IIpu kakux ycnoBusx auddepeHiuanpHas Gopma sBISETCS MOJMHBIM TUdEepeHIaIoOM U YTO
Takoe (YHKIUS cocTosHus cucteMbl? Kakue TepMoAMHAMUYECKHUE BEIWYHHBI SBISIIOTCS
(GYHKLIUAMEI COCTOSTHUS?

67. B dYem coCTOMT coOJep:kaHHe IMepBOro Havyaia TepmoauHamuku? Kak wmaTemaTuyecku
3aIACBIBAECTCS 3TOT 3aKOH?

68. KakoBo camoe Ba)kHOE CBOMCTBO (DYHKITUM COCTOSTHHS?

69. 3anumure BBIPAXEHUE JUIsl BHYTPECHHEW SHEPTrUU OJHOTO MOJISI MJICAIBHOTO Ia3a, COCTOSALIETO
U3 JIMHEUHBIX (HETUHEHWHBIX) MOJICKYIL.

70. CddopmynupyiiTe coaepkaHhe IEepBOrO Hadaia TepMoauHamMuku. Kak MaTemaTudecku
3aMMChIBAETCS 3TOT 3aKOH?

71. Uto Ha3bIBaeTCs TEIIIOEMKOCTBIO, YAEIBHON U MOJISIPHOM TEIJIOEMKOCTAMU?

72. U3 kakux (U3NYECKUX COOOpaKEHHM CleoyeT, YTO TEIUIOEMKOCTh HJECAIbHOTO ra3a Ipu
HOCTOSIHHOM JJaBJIEHUH OOJIbIlIe, YeM IIPU IOCTOSIHHOM 00beme?

73. Hcnonp3ys MaTeMaTH4ecKOe BBIPOKEHHE IEpBOro Havyana Haitu cBsizb MexayCPuCV.
PaccMmoTpuTe Takke ciaydaidl peajgbHOro rasza. 3aBUCHT JM B OOLIEM cCilydyae TEIUIOEMKOCTh OT
NOTEHLMAIbHON PHEPIUH B3aUMOJCHCTBUS MOJIEKYJ?

74. W3o0pasure rpaduuecku OPUSHTHPOBOUHYIO 3aBHCHMMOCTH CV 0T TemmepaTypsl s
JIByXaTOMHOI'O ra3a, Harnpumep, A Bogopoaa. BOnusu kakoil Temneparypsl HaliJEHHOE Ha OIIbITE
3HAUEHUE TEIUIOEMKOCTH MOJIEKYJISIPHOrO BOJOPOAA CTPEMHUTCS K 3HAUYEHHIO TEIIOEMKOCTU
OJIHOATOMHOT0 raza?

75. Kakue nenaroTcsi MPEANOJIOKEHUS O CTPOEHUN MOJIEKYJ IPU pacyeTe TEINIOEMKOCTH ras3a Ha
OCHOBAHUHU TEOPEMBI O PABHOMEPHOM PACIPEICIEHUH SHEPIHHU IO CTETIEHSIM CBOOObI?

76. OrpaHuyeHsbl 11 KaKUMU-HUOY/Ib MTpe/ieIaMi BO3MOYKHBIE 3HAUEHUS TETJIOEMKOCTH ?

77. Ilpu KakuxX yCIOBHSIX TEIJIOEMKOCTb MOKET HMETh OTPULIATENNbHBIN 3HaK? Bo3MOXkeH In Takon
ciyuaun?

78. Kakme TtepmoauHamuueckue Impoueccl BaM H3BECTHBI, W KakUMU YpaBHEHUSMH OHHU
onuchiBatoTcsa? M3o00pa3ute rpaduku stux mnpoueccoB. llomyunte BbIpakeHus sl paboOTHI,
COBEpUIAEMON CUCTEMOM IIPU ITUX IpOLECcCax.

79. B xakux ciydasx npupalleHue BHYTpEHHEH S3HEPIUH CUCTEMBI PaBHO MO/IBEIEHHOMY K CUCTEME
KOJIMYECTBY Teruia?

80. B xakux cirydastx BHYTPEHHSsI SJHEPIUsl CUCTEMBI IIOCTOSTHHA?

81. B kakux ciydasx HW3MEHEHHME BHYTPEHHEW SHEpruM CHCTEMbl pPaBHO BHEIIHEH paboTe,
COBEPILIECHHON CHCTEMON?

82. IlomyunTh ypaBHEHHE auabaTHYECKOrO MpoIecca U HAMTU paboTy, BHIMOJIHEHHYIO CUCTEMO
IIPU 3TOM IIpoLiecce.

83. Ilomyunurte ypaBHEHHE NMOJUTPONUYECKOro mpouecca. [Ipyn Kakux yciaoBHsIX MOJUTPONUYECKUM
MPOIIECC TEPEeXOJUT B aanabaTUYECKUN, W30TEPMUUYECKUN, W300apUYECKUN, H30XOPHUUYECKUN?
Kakue npeznenpHble 3HAUEHUS MOYKET NPUHUMATh MOJSPHASl TEIIOEMKOCTh MOJIUTPOIMUYECKOTO
Ipoliecca, COBEPIIAEMOro ra3om?

84. Ilouemy mnepBblli 3aKOH TEPMOJMHAMUKH JKBUBAJIEHTEH YTBEP)KIECHHUIO O HEBO3MO>KHOCTH
MIOCTPOEHHUS BEYHOTO IBUTATENS IEPBOro poza?

85. B uemM coCcTOUT NPUHIMIHAIBHOE Pa3IMUME [IUKIIOB TEIUIOBBIX U XOJIOAWIBHBIX MAIlIUH?

86. Onmmmte ki KapHo ¢ naeansHbiM razoM. Beisenure dopmyny mist KITJI mukna Kapho.

87. 3anumure BblpaxkeHus a8 KIIJ[ TemnoBelx ¥ X0g0oAMIbHBIX MamuH. IIpn kKakux ycioBusx
KII >Tux MamH 00ibIIe ¢ AMHALIBI?

88. Haiire dhopmynuposku Knaysuyca u Tomcona (KenpBrHa) BTOpOro Havajga TEPMOJUHAMUKU H
JOKa)KUTE UX SKBUBAJICHTHOCTD.

89. TepmoarHaMHUeCcKas IIKada TEMIEPATYP U €€ TOXKAECTBEHHOCTh U€AIbHO-Ta30BOH IIKaJIE.

90. Chopmymupyiite Teopembr KapHo.
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91. ITyrem 006001IEeHHS BTOPOTO Havyaja TEPMOJINHAMHKH MOMBITANTECh BBECTH MOHSATHE YHTPOITUH.
92. 3anuinTe OCHOBHOE YPaBHEHHUE TEPMOIUHAMMKH, CBA3BIBAIOLIEE IEPBOE HAUATIO CO BTOPHIM.
93. U3obOpasute nukn KapHo Ha mamarpamme S-T (S — sHrponms, T — Temmeparypa) ¥ Haiaute
Boipaxxenue aia KITJ nukna.

94. Cdopmynupyiite TeopeMy O pPOCT€ DSHTPONHMH H30JUPOBAHHOW cHcTeMbl. l[lepedncnuTe
MIPOLIECCHI, IPU KOTOPBIX IHTPOIHUA pacTeT. JJokaxkure TeopeMy, UCIO0JIb3ysl KOHKPETHBIN MpoLecc.
95. Tlomyuute Qopmyniny A TPUPALICHHS SHTPONHM HICATBHOTO Tas3a, €CIM €ro MapaMeTpsl
U3MeHs0TCs B ipenenax ot P1 1o P2v ot V1 no V2. TlokaxkuTte, 4TO MPpU U30XOPUUECKOM ITPOIIeCCe
MIPUPAILICHUE SHTPOIIMH OHOTO MOJIS UJIealbHOTO Ta3a paBHO AS=CVInT2T1.

96. Kak omnpenensieTcsi CTaTUCTHYECKUI Bec (TepMOIMHAMHYECKasi BEPOSITHOCTD)?

97. 3anummure ¢dopmyny bonbiiMaHa, CBA3BIBAIOIIYIO SHTPOIHMIO CHCTEMBI C BEPOATHOCTBHIO €e
COCTOSIHUSI.

98. OOBsicHUTE MEXaHW3M BO3HUKHOBEHHS MOHHOH CBA3M B MoJjekyne. M3o0pasure BHI KPUBOM
MOTEHIMAIbHOM 3HEPruu B3aMMOJCIHCTBUS HOHOB B MOJIEKYJIE€ B 3aBUCUMOCTH OT PACCTOSHHUSA
Mexy HUMH. Kakumu cunamu o0ycioBlIEHbl pa3Hble y4aCTKHU 3TOW KpUBOM?

99. Kak BO3HUKAET KOBAJEHTHAs CBA3b B MOJIEKYJIE, COCTOAILEH U3 IBYX OJIMHAKOBBIX aTOMOB?

100. Yto Bsl Moxere cKa3aTh O JIOKQJIW3AIMU DJJIEKTPOHOB B HOHHBIX, KOBAJICHTHBIX,
METaJUIMYECKUX U MOJIEKYJISIPHBIX KpUCTaILIax?

101. Yem Bo3bIBatoTcsi Ban-nep-BaanbcoBer cumbi? M300pa3ure Bu KpUBOW MOTEHIIMATHHON
SHEPIUM B3aUMOJEHUCTBUS MEKY MOJIEKYJaMHU B 3aBUCUMOCTH OT PACCTOSIHUSI.

102. 3anummre ypaBHEHUE COCTOSIHUS PEalbHOIrO ra3a JJis MPOU3BOJIBHOIO KOJMYECTBA BEIIECTBA.
OT KaKux napaMeTpoB 3aBUCUT BHYTPEHHsIS 3Heprus raza Ban-nep-Baansca.

103. M300pa3ute TEOpPETHYECKHUE M IKCIEPUMEHTAIBHBIE M30TEPMbI pealbHOro rasza. Onumure
3aBUCUMOCTH JaBJIEHHUS HACBIIICHHBIX MapoB OT Temmeparypsl. [loueMy nepeoxsaxaeHHbIN nap u
neperperas *KHUAKOCTb Ha3bIBAIOTCS METACTaOMIIbHBIMU COCTOSTHUSIMU?

104. OnumuTe COCTOSTHUE CUCTEMBI JKUKOCTh — Tap.

105. IIpuBenute mpuUMEPHBIA pacueT MOMPAaBOK Ha 00BEM U Ha JIaBJIEHUE, BXOMAIINX B YpaBHEHHUE
Ban-nep-Baansca.

106. BoiBeuTe BbIpaskeHUs AJi IapaMETPOB CUCTEMBI B KPUTUYECKOM COCTOSTHUU.

107. B uem 3akmiouaercs 3¢¢ext xoyns-Tomcona? [laiite monsatue Touku uHBepcuu. Kax
MOJIYYUTh KpuBYyt0 mHBepcuu? Dddext Jxoymns-TomMcoHa cUUTAETCs MOJIOKUTEIBHBIM, €CIIH TIPH
POCAaYMBaHUU Yepe3 MOPUCTYIO IIEPEropoIKy ra3 HarpeBaercs (oxjaxaaercs)?

108. JInst kakux menei npumensiercs dpdext xoynsa-Tomcona.

109. M0XHO 7 Ta3 NEPEBECTH B JKUIKOE COCTOSHUE, MCIONb3Yys BBICOKOE JABIICHUE, WIH JUIS
CKIDKEHUS Ta3a HE0OX0AUMO CO3/1aBaTh CHEIHAIbHbIE YCIOBUS?

110. OOBsicHMTEe MeXaHH3M BO3HHUKHOBEHMS CHJI MOBEPXHOCTHOrO HaTsbkeHHs. Ilokaxkute, 4To
KOA((UIIMEHT MOBEPXHOCTHOIO HATSKEHUS ompesenseTcss paboToi, KOTOPYIO HYXHO 3aTpaTUTh,
YTOOBI YBETUYUTH MIOBEPXHOCTH MJICHKU HAa €IUHUITY TUTOIIA/IH.

111. Haiigute npupaiieHre CBOOOJHOW SHEPrUU MOBEPXHOCTHOTO CIJIOS MPHU H30TEPMHUUYECKOM
CIUSIHMM JBYX OJIMHAKOBBIX Kamedb pTyTd Auamerpom 1,5 mm. UTo mpoucxomuT ¢ Gu3mdeckont
TOYKH 3pEHHUS?

112. Ucnonb3ys MeTo1 BOOOpakaeMbIX KPYTOBBIX MPOLECCOB, HAMTH 3aBUCUMOCTh KO3 (UIeHTa
MOBEPXHOCTHOTO HATSDKEHUST OT Temreparypbl. llpuBenure uMCIeHHOE 3HAYE€HHE 3TOTO
Kod(dUIIMeHTa TPU KPUTHUUYECKOHN TeMIieparype.

113. Yto moHnMaercs 1oj NOBEpXHOCTHO-aKTUBHBIMU BELIECTBAMHU?

114. OxapaxTepusyiiTe yCIOBHsS pPaBHOBECHS >KMIKOCTH Ha rpaHuue pasgena cpel. Ilomyuure
(bopMyIIbl, OMMCHIBAIOIINE YCIOBHUS paBHOBECHUS HAa TPAHMIIE Pa3Jiena Cpe.

115. 3amumurte ¢GopMyidy MOBEPXHOCTHOTO MOJICKYJISPHOTO MaBJICHHUS Ha KaIUIlO KHIKOCTH
panuyca R. Kakoii Bua nmpumer 3ta ¢popmyna B ciiydae my3bIpbKa TOTO ke paguyca’?

116. 3anmummure Gopmyny Jlammaca B obmeM Buae. MoOXKET JU JOMOJHUTEIHHOE MOJEKYISIPHOE
JIaBJIEHUE, OKa3bIBAEMOE Ha KUIKOCTh, paBHATHCS Hymo? JlaiiTte 000CHOBaHUSI.

117. Tlonyuute ¢dopmMyny Juisi BBICOTHI MOMHATHUS (OMYCKaHUS) YPOBHS JKHUIKOCTH B OTKPBITOMN
KawUIsIpHOW TpyOke. B Kkakoll 00nacTH YenoBEYECKOW MAEATENbHOCTH KaNWUIAPHBIC KaHAaJIbl
1e1eco00pa3Ho 3aKpbIBATh CBEPXY?
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118. Jlns xakux 1efeld UCIONb3YIOTCS SIBJICHUS CMAauWBaHUS M HecMadyuBaHUsA? MoOXeET 1M Telo
I1aBaTh Ha IOBEPXHOCTH KHUJIKOCTH, €CJIU IJIOTHOCTH Tella 0OoJIbIIe TUIOTHOCTH KUAKOCcTU? Mosker
JIM TEJIO MOTPYXAThCSl B )KUJKOCTb, €CJIU IJIOTHOCTH T€JIa MEHBIIE INIOTHOCTH KUJKOCTH?

119. BeiBeaute (opMysTy TEIUIOEMKOCTH OJHOATOMHBIX TBEPABIX Tell. B dYem 3akimtodaercs
CYIIHOCTH 3akoHa J{ronoura-I1Tu?

120. Kak BbimosHsercss 3akoH Jrononra - Iltm s pasnuubbix siemeHToB? [lpuBenute
IIPUMEPHYIO KPUBYIO 3aBUCMOCTH TEINIOEMKOCTH OT TEMIIEPATYPHI.

121. Kakue nomymieHus I€Ial0TCs MPU BBIBOJE TEIJIOEMKOCTH MO KBAaHTOBOW Teopuu? B uem
oTaMuue Teopuit DitHmreiiHa u Jlebas?

122. Tlouemy mnpu TemmepaTrypax, OJM3KUX K aOCOJIIOTHOMY HYIIO TEIUIOEMKOCTH CTPEMATCS K
HYJIEBOMY 3HaUEHUIO?

123. Jlnst ra30B IIpy OOBIYHBIX TEMIIEpaTypax clipaBeyinBo ypaBHeHue Maiiepa Cp — Cv = R. YUto
MO’KHO CKa3aTh O BBIIIOJHEHUH UJIM HEBBIIIOJIHEHUU 3TOI'0 YPAaBHEHUS B Cllydae METaJlJIOB?

124. YaenbHble TEMIOEMKOCTH METAIMYECKUX TBEPIbIX TN 3HAUYMUTENBHO MEHBIIE YAETbHBIX
TEIUIOEMKOCTEN ra3oB U )KuAKocTe. OObSICHUTE NPUUYUHY 3TUX PACXOKICHUM.

125. CuuTtas, 4TO Ha KaXAbIA KOJECOMIOMUNICI HOH KPUCTAIUTMYECKONW PEIIeTKH MPUXOAUTCA OJUH
CBOOOJHBIN AJIEKTPOH U YTO, CBOOOAHBIE IEKTPOHBI MOKHO pacCMaTpUBaTh KAaK UICAJbHBIA ras,
OTIpeIeNIUTE aTOMHYIO TeTNIOEMKOCTh KpucTaiia. CpaBHUTE MOJy4eHHOE 3HAYEHHE C BBHIPAKEHUEM
3akoHa [ltononra - [1tu. OObsICHUTE MOIyYEHHBIN pe3ybTar.

126. Yto Takoe HACHIIIEHHBIN Nap? 3anuIIUTEe YpaBHEHUE 3aBUCHUMOCTHU JIaBJIEHUS HACBIILIEHHOTO
napa ot temueparypsl (ypasHenue Knaneiipona-Knaysuyca).

127. Monyunre ypaBHenune Kiamelipona-Knay3uyca, UCTIONIB3ysT METOJ] BOOOPaKaEMbIX KPYTrOBBIX
MPOLIECCOB.

128. Kakue nporiecchl MOXKHO ONKCHIBATH C MOMOIIbIO ypaBHeHUs Knaneiipona-Knay3uyca?

129. IlpuBenuTte mpumep auarpaMMbl COCTOSIHMS BemlecTBa. JlaliTe NMOHATHE TPOMHOM TOYKH,
IPUBEINTE 3HAYEHMSI TApaMETPOB TPOMHOMN TOUYKHU AJIs1 BOJBI.

130. Kakumu a¢ppexkramu conpoBoxkaaroTcs Gpa3oBble Mepexo/Isl IepBoro poaa?

131. MosHo 11 HCTIoNB30BaTh (M Kak) ypaBHeHune Knaneiipona-Kiaysuyca ams onucanns (hazoBbIX
nepexo0B BToporo pona? Kakue nepexozbl OTHOCATCA K IEPEX0AaM BTOPOTo poaa?

132. Kaxoiif kputepuii TepMoJuHAMUUECKOTr0 NMoTeHnuana ['nbdca ucnonp3zyercs npu pasaeacHun
(a30BBIX MEPEXO0B NEPBOTO U BTOPOTO poja?

133. Kak Brl nonumaere noaumop¢Hble NpeBpalleHus, NPUBEAUTE KOHKPETHbIE MPUMEPbl TaKUX
npespauieHnii? K nepexonam Kakoro pojia OTHOCSTCS 9TU IPEBPAICHUs?

134. Yem otimuaercs mpolecc KUMEHHS OT mpolecca ucmapenus? Ilodemy, 3akumast Bojda
"arymut"?

135. JlaiiTe mOHATHE MEPErPETOr0 M MEPECHIIIEHHOTO Iapa, NEpPErpeTor M MepeoXya)kIeHHOU
KHUJIKOCTH. B kakoil o6nacTu (U3MKM HUCHONB3YIOT SBJICHHE MPECHIIIEHUs BOJSHOIO Tapa
neperpesa BOJbI?

136. UTo MOHUMAIOT MOJI CKPBITOH TEIIOTOM mapooOpa3oBaHus (IUIaBICHUS, CyOInMaIim)?

137. BeiBectu pabouyro ¢popMyity JUTsl ONIPEACIICHHS CKPBITOM TEIIOTHI TapooOpa3oBaHMs.

138. Kak u3aMeHsieTcst SHTpOIUS CUCTEMBI NPH (Pa30BbIX Mepexoiax MepBoro U BToporo poaa?

139. O6wsacuute nporecc quddy3un (BSI3KOCTH, TEIUIONMPOBOJAHOCTH). B ueM cOCTOUT CyIIHOCTH
TUX TPOLIECCOB € TOYKM 3pEHUS  MOJEKYJIpHO-KMHEeTHMYeckod Teopuu? Ilpuseaure
HKCIIEPUMEHTAJIbHbIE 3aKOHBI, OMMCHIBAIOIIUE SIBICHUS ITIEPEHOCA.

BOITPOCHI K OK3AMEHY

1. OcHOBHBIE DJKCIIEPUMEHTAJIbHBIE (PAKTHI, CBUACTEILCTBYIOIIME O JUCKPETHOM CTPOEHUU
BemecTBa. Maccsl U pasMepbl MoJekyid. Uuciao ABoraapo. OCOOEHHOCTH MEXMOJIEKYJISIPHOTO
B3aUMOJICUCTBUSL.

2. CratucTu4eckuii M TEPMOJAMHAMUYECKHMI METOAbl OIMCAaHUS CHUCTEM MHOIMX YacTHILI.
MakpocKOInYecKoe 1 MUKPOCKOITNYECKOE COCTOSIHUE CHCTEMBI.

3. BepostHoctb. IlnotHocTh BepodTtHocTH. HopmupoBka BeposiTHocTH. CpenHue 3Ha4Y€HUs
JIUCKPETHOM Y HETIPEPHIBHO U3MEHSIOMICHCS CITy4YailHON BEJTUYUHBI.



44

4. Ilonarue temneparypsl. [IpyHINIIBI KOHCTPYHPOBaHUS TEPMOMETPA. TEPMOMETPUUECKOE TEJIO U
TEpMOMETpUYECKas BeIMYMHA. DMIUpUYEecKe IKaibl Temrnepatyp. [llkana TemnepaTyp Ha OCHOBE
CBOMCTB HJICaJIbHOTO Ia3a.

5. Pacuér BepoATHOCTH MaKpOCKOMMYECKOTO COCTOSTHUSI.

6. HauOosiee BeposiTHOE YKMCIIO YACTHII.

7. Pactipenenenne MakcBesia.

8. Pacnipenenenue MoJaeKys 10 KOMIIOHEHTaM CKOPOCTEM

9. Pacnipenenenue bonbnmana. Pacnpenenenune Makcpemia-bonsiimana.

10. Bapomerpuueckas gopmyna (BpIBoA) U atMochepa 3emin. 3aBUCUMOCTh 0ApOMETPUIECKOTO
pacrpeziesieHus: OT COpTa MOJIEKYIL.

11. JInuna cBobGomnoro mpobera Monekynbl U ee 3(p(eKTUBHOE cedeHHE (FE€OMETPHUYECKOE U
BEPOATHOCTHOE TOJIKOBAHUE).

12. Pactipenenenue no AauMHAM CBOOOTHOTO Ipo0Oera MoJIeKys B ITyUKe.

13. PaBHOMepHOE pacrpeieJIeHHe SHEPTUH 110 CTEIEHSIM CBOOOIBI.

14. OcHoBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUUECKOHN T€OpUHU (BBIBOJ).

15. BoiBoj ypaBHEHHUS COCTOSIHUS UAEaNbHOrO ra3a. 3akoH J(anbToHa. 3akoH ABOraapo.

16. TepmomuHamuyeckue mapameTpbl. HyneBoe Havano  TepmomuHamuku. [loHsATHe
TEPMOJMHAMHYECKOro paBHOBecusi. KBaszucratuueckue mpoueccel. OOpaTumMbie U HEOOpaTUMBIE
IPOLIECCHI.

17. TlepBoe Havano TepMoAuHAMUKU. BHyTpenHss sneprus. Termnora. Padora.

18. Termmo€MKOCTh cuCTeMBI. TEeII0eMKOCTh HIeaTbHOTO ra3a. CBsA3b TEINIOEMKOCTH ra3a C YUCIOM
cTerieHe cBOoOOABI MoOJeKysl. YpaBHeHue Mailepa OkcrepuMeHTanpHas 3aBUcUMOCTh Cv
U7eabHOTO ra3a OT TeMIIEPaTyphI.

19. Moxens uneanpHOro ra3a. Buyrpennss sueprus. Padora. Termora.

20. U3otepmuueckuii, M30XOpHUYECKHM, M300apuyeckuii, aanadbarndyeckuil mpoueccel. Paborta B
3THX Ipoleccax.

21. IlonuTponuyeckue Nporeccel. Y paBHEHHE NOAUTpoIbl. PaboTa B 3TOM Iporecce.

22. TlpeobOpa3zoBanue TEIUIOTHI B pabory. HarpeBatems, pabodee Teno, XOJOIUIHHUK.
Koadduiment nonesnoro aeicTusl.

23. TeroBO# BUTATENH U XOJIOIMIbHAS MAIITHHA.

24. Iuxn Kapuo u ero KIT/I.

25. Bropoe nauano tepmommHamuku. @opmynupoBka Kmaysmyca m Tomcona (KembBuua). Mx
HKBHUBAJIEHTHOCTh

26. 3aKOH BO3pacTaHUs PHTPOITMH B HEPAaBHOBECHOM M30MpoBaHHOM cucteme. Teopema HepHcra.
27. DHTponMsi W BEpPOSTHOCTb. MHUKpPO- M MaKpPOCOCTOSIHUS CHCTEMBI. TepMoJMHaMHuecKas
BepoATHOCTh. [IpuHumn bonsumana. CratucTUyeckass WHTEpIpPETAMs BTOPOro  Hadaja
TEPMOJUHAMUKHU.

28. PeanmpHbie Ta3bl. CHIIBI MEXMOJIEKYIIIPHOTO B3auMoieicTBus. [lorenman Jlernapna - JlxoHca.
29. YpaBuenue Ban-nep-Baanbca. BHyTpennsis sueprus raza Ban-nep-Baanbca.

30. Teoperuyeckne W SKCIEPUMEHTAIBHBIE M30TEPMBI PEALHOTO Ta3za. 3aBHUCHMOCTBH JIABICHUS
HACBIIIIEHHBIX [TAPOB OT TEMIIEpaTypbl. MeTacTaOMIbHbIE COCTOSHUSI.

31. Cucrema XUIKOCTH — Tap.

32. Kputnueckoe cocrosiue. Kputnueckue napamerpsl raza Ban-nep-Baanbca.

33. Dddext Ixoymnst — TomcoHa u TemriepaTypa HHBEPCHH.

34. Kuaxoctu. Ob1ee onucanue, sneMeHTsl Teopud Openkens. bawkHuil mopsaok.

35. I[NoBepxHOCTHAST CBOOOTHAS SHEPTHS U KOI(D(DUIIMEHT TOBEPXHOCTHOTO HATSKEHHS.

36. /laByieHue 1o/l MICKPUBJIICHHOM MOBEPXHOCTHIO KHUJIKOCTH: (hopmy:a Jlamaca.

37. CmauuBaHue, KpaeBble YIJIbl, KAMUUISIPHbIE SBJICHUS. 3aBUCUMOCTD JIaBJIEHUS! HACHIIIEHHOTO
napa OT KpUBU3HBI TIOBEPXHOCTH.

38. 3aBucuMocTh K03 PuIEeHTa TOBEPXHOCTHOTO HATSHKEHUS KUAKOCTH OT TEMIIEPATyPhI

39. Kpucrammueckue u amop¢usie coctostuusa. Kpucramnel. [Tonatue cuMMeTpun U aHU30TPOIIHH.
Kpucrannnueckas pemierka. DinemMeHTapHas siueiika. @u3nueckre TUIMbI KPUCTAJIOB.

40. TerioBoe IBMKEHUE B KpUCTaJUIaX, 3akoH Jromonra u Iltu. TemioeMKocTs TBEpAOro Tena mpu
HU3KHUX TemrepaTypax. PyHIaMeHTalbHbIE TPYAHOCTH KJIACCHUECKON TEOPUH TEIIIOEMKOCTH.
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41. daza u ¢azoBoe paBHOBecue. das3oBbie mMepexonsl mepBoro. YpaBHenue Kuameiipona -
Kiay3nyca. CkpblTast TEII0Ta epexo/a.

42. ®a3oBble epexo il Broporo poxa. Ilpumepsr.

43. Jluarpammbl coCTOssHMEM TpoifHas Todka. AHOMaJIUU TEIJIOBOTO PACHIMPEHHS IMPHU (Pa30BbIX
nepexoax.

44, Slpnenus nepenoca. Juddysus: 3akon Ouka. BHyTpeHHee TpeHue (IEPEeHOC UMITYJIbCa): 3aKOH
Hororona - Ctokca. TemnonpoBogHOCTh: 3akoH Dyphbe.

45. YpaBHeHue niepeHoca. SBienue nepenoca B razax. Csa3b Mexay KodQpGuIueHTaMu nepeHoca u
UX 3aBUCUMOCTb OT TEMIIEPATYPhI U JaBJICHHUS.

Y4eOHo-MeToAHYeCKOe U MAaTePUAIbLHO-TeXHUYecKoe o0ecneyeHne JUCIUNINHBI
(monyJast) «MoJiekyasipHasi GU3NKay

Bu Haumenosanue
NoNe . HeoOxoIuMoi yueOHOU UznarenscTBO, Hannune
3aHATHS ABTOD
n/n JTUTEPATYPHI TIO TOJ] U3/1aHUs JIUT-PBI
(K,1p,c.p.)
JTUCIIUATUTAHE
OcHoBHas1 IUTepaTypa

1 JK,11p,c/p Kypc oOuuit  gusuku. | 3ucman A, | M.: Hayka, | bubnuoreka
T.1-3 Tomec O.M. 1972r Nurl'y

2 JK,p,c/p O6mwmit xypc ¢usuku. | CuByxun JI.B. | M.: Briciias | bubnuorexa
T. 1-5. mKoJja,1996r. Unarly

3 JK,1p,c/p Kypc oOmeit ¢usuxu. | CaBenseB M..B. | M: Hayka, | bubnuoreka
T.1-3 1989r. Nurl'y

4 JK,1p,c/p MonekynspHas Kuxkonn MK, | M.: Hayka, | bubnuoreka
dusuka. Kuxoun A K. 1976r. HNurl'y

5 JK,1p,c/p Kypc obmeit puzuku. | Tpopumosa TU. | M.: Bricmias | bubnuoreka
mkoJa,2005r. Hurl'y

JonmosiHuTEILHAS JIUTEPATYPaA

1 Clp Kypc duzukn. Hetnap A.A., | M.: Bricmias | bubnnoreka
SBopckmit B.M. | mkxoma, 1989. | Uarl'Y

2 Chp Monekymnsiprnas ¢puszuka | MatseeB A.H. M.: Bricmias | bubnuoreka
mkoJia, 1986r. Nurl'y

3 Chp Monekynsipras ¢pusuka | Tenecaun P.B. | M.: Hayka, | bubnuoreka
1976r. Nurl'y
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4 Chp Craructudeckas Peiih D. M.: Hayka, | bubnmnoreka

¢busnka 1976r. Nurl'y
COopHuUKHM 32124 10 Kypcy o0uieii pu3nku

1 Ip, c/p COopuuk 3amad 1o | Boapkenmreitn | M.: Beicmas | Kad.
obmelt pusuke I'.C. mkosna, 1986. o6mr.pus.

2 Ip, c/p 3agadHuK 1o pU3NKe Yepro JI. T'.,| M.: Beicmas | Kad.

BopoObeB A. A. | mkona, 1986. o06mr.pus.

3 Ip, c/p 3amaun mo obme# | Upomos 1. E. M.: Hayxka, | Kad.

buzuke. 1998. o0mr.pus.

HNuTepHeT-pecypcsl
http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunas snektpoHHasi 6ubinoreka
http://elibrary.ru/default.asp Poccuiickas HanmonansHas Oubiarorexka

http://primo.nlr.ru http://nbmgu.rudnekrponnas 6udarorexa Poccuiickoit

rocy/1apCTBEHHON OMOTHMOTEKH.
http://www. garant.ru



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
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Pabouas mporpamMmma aucuMIuiuHbl «MonekyispHas (U3MKa» COCTAaBIEHA B COOTBETCTBUH C
tpeboBanusiMu PI'OC BO mno nampamienuto mnoaroroBku 03.03.02 dwusuka, yTBEp)KIESHHOTO

nprka3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @eneparyu ot «7» _arycra 2020 T.
Ne 891.

IIporpammy cocraBuia:
Jlouenr xadenpsl «Pusukay Topmixoesa 3.C.
(®.1.0., 10MKHOCTD, TOJITUCH)

[Iporpamma ogoOpena Ha 3acenanuu Kadeapsl «Duzukay
[Iporokost Ne 11 ot «27» anpens 2026 rona.

[Tporpamma ogo0peHa YueOHO-METOAMUECKON KOMUCCUEH PU3MKO-MAaTeMaTHIECKOTo (haKyibTeTa
[Tpotoxoin Ne 6 ot «28» anpenst 2026 roaa.
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CBe/leHnsi 0 mepeyTBepP:KIeHNH MPOrpaMMbl HA OYepeIHOil y4eOHbIil T0J U perucTpauuu
M3MEeHeHn’

YueOHblit Pemenue kadenpst BuecenHble U3MEHEHUS IToamnucs 3aB.

Kadeapoi
ToJI (Ne mporoxkona, nara)

2026-2027yr | IIportokxon Nell or | IIpommcaHbl HHAUKATOPHI JOCTHKCHUS
27.04.26r. KOMITETeHIIUY (3HATh, yMETh, BIIAJIETh).

®DoHJ| OLIEHOYHBIX CPEJICTB yKa3aH Kak
MIPUIOKCHUE




