MHWHOBPHAYKH POCCHUHN

DenepajibHOE TOCYAAPCTBEHHOE OKOKETHOE 00pa3oBaTe/ibHOE YUpekJAeHue BbICIIero 00pa3oBaHus
«I"opHoO-AuTalicKuii rocy1apcTBeHHbIN YHUBEPCHTET»
(®I'OY BOTAI'Y, I'AT'Y, I'opHO-AJITalicCKNH TOCYy1apCTBEHHbIH YHUBEPCHUTET)

MouiekysapHas ¢pusuka

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akpernieHa 3a kadenpoit kadenpa mareMaTuku, pU3MKU U HHGOpPMATHKHU

Y4eOHblii tan 03.03.02_2023_613.pIx

03.03.02 dusmka

AJbTepHaTHBHASI YHEPreTHKA

Kpanuduxarus O0axanaBp

Dopma o0yaeHHS OouHast

OO0w1as Tpy10eMKOCTh 6 3ET

YacoB 1o yueOHOMY TUIaHy 216
B TOM 4YHUCIJIC:
ayIUTOPHBIC 3aHATUS 140
caMOCTOsTeNIbHas: paboTa 37,6
4acoB Ha KOHTPOJIb 34,75

Pacnpeueneﬂne YacoB JUCHUILIMHBI 110 CEMeECTpaM

Buner konTpons

9K3aMEHBI 3

Cemectp 3(2.1)
(<Kypc>.<Cemectp Ha Kypce>) Hroro
Henens 16 4/6
Bupg 3anaruii v PII VI PII
Jlexkuun 48 48 48 48
JlabopaTopHsbie 56 56 56 56
IMpaxTuyeckue 36 36 36 36
Koncynbranuu (ass cTyaeHra) 2,4 2,4 2,4 2,4
KonTtpons camocTosTenbHo# paboTsl ipu nposeaeHun  [0,25 0,25 0,25 0,25
aTTeCcTaIun
Koucynpranum nepen 3x3aMeHOM 1 1 1 1
HWroro ay. 140 140 140 140
Konrakrthas pabora 143,65 |143,65 143,65 |143,65
Cawm. pabora 37,6 37,6 37,6 37,6
Yacel Ha KOHTPOJIb 34,75 134,75 34,75 34,75
HUroro 216 216 216 216

B CEMCCTpax:



I[Tporpammy cocraBun(u):
Frr —

Cmapuuii npenodasamens, Huxonaeéa E.T" 5

PaGouyas nporpamMma JHCLUILIHHEL
MounexyusipHast pusHKa

paspaboTaHa B cooTBeTcrBuu ¢ ®I'OC:

QeniepaibHEL T0CY JapCTBEHHEH 0GPA30BATEIBHBIH CTIaHAAPT BHICIIETO 06DPAa30BAHMS - GAKATABPHAT IO HAMPARJICHUIO
noarotoky 03.03.02 @usuka (mpukas MuroGpHayku Pocenn ot 07.08.2020 r. Ne 891)

COCTaBICHA HA OCHOBAHUHU Y‘I€6HOFO IiaHa:

03.03.02 ®uzuka
YTBE[/KICHHOTO y4EHBIM COBETOM BYy3a OT 26.12.2022 npotokon Ne 12.

PaGouas nporpamMma yTBepikIeHa Ha 3ace1aHHH Kadeapsl
Ka(epa MaTeMaTHKH, QH3HKH U HHPOPMATHKH

ITpotokomn ot 09.03.2023 npoTtokon Ne 8

W.0.3a8.kad.5ormanosa P.A. //7



BusupoBanue PII/] 15t ucno/iHeHUsI B 04epeiHOM y4eOHOM roay

Pabouas nmporpamma nepecMoTpeHa, 00CyKaeHa 1 0100peHa Jyis
ucnonHeHus B 2024-2025 yueOHOM roay Ha 3aceJaHuu Kadeapbl
Kadeapa MmaTeMaTUKH, PU3NKU U HHPOPMATHKH

[Iporokomor 2024 . Ne
3aB. xadenpoii u.0.3aB.kad.bornanosa P.A.

Buzuposanue PIIJI nns ucnonHenusi B oueperHoM yueGHOM rogy

Pabouas mporpamma nepecMoTpeHa, 00CyKAeHa 1 0100peHa s
ucnonHeHus B 2025-2026 yueOHOM rofy Ha 3acelaHuy Kadeapsl
Kadeipa MaTeMATUKH, GU3NKH 1 HHPOPMATHKH

IMporokom or 20251, Ne
3aB. kadenpoii u.0.3aB.kad.bormanosa P.A.

Buzupoanue PIIJI x5 ucnonHeHusi B ouepeHoM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa Jyis
ucnoyHenus B 2026-2027 yueOHOM roay Ha 3acegaHuu Kadeapsl
kadenapa MaTeMaTHKH, PU3NKH U HHPOPMATHKH

IIpotokomor _ 2026 . Ne
3aB. kadenpoii u.0.3aB.kad.bormanosa P.A.

Buznposanue PIIJI nist ncnoHeHus1 B ouepetHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa Jis
ucronHenus B 2027-2028 yue6GHOM TOAY Ha 3aceIaHny Kabeapsl
Kadeapa MaTeMaTHKH, (PU3MKH U HHPOPMATHKH

IIpotokomor _ 2027r. Ne
3aB. kadenpoii u.o.3aB.xkad.bornanosa P.A.



1. HEJIX U 3AJAYH OCBOEHUSA JUCITUITJIMHBI

1.1|[Jenu: 1. ®opMupoBaHHE HAYYHOTO MHPOBO33PEHHS U COBPEMEHHOM (PU3NUIECKOI KapTHHBI MUDA.

2. PacummpeHue ecTeCTBEHHOHAYIHOTO KPyro3opa.

3.Pa3BuTHE CaMOCTOATEIBHOTO MBIIUICHUS.

4. O3HaKOMJICHHE C OCHOBHBIMH MOHITHSIMU M METOJIJAMH CTATUCTUYECKON MEXaHUKH U TEPMOJJMHAMUKA M HEKOTOPBIMH
WX TPUIOKEHUsIMU (MJiealbHbIi ra3, ra3 Ban — nep- Baanbca, 31eMEHTBI TEOPUU CTPOCHHS KHKOCTEH ), a TAaKXKe ¢
SBJICHUSIMU [IEPEHOCA, JIIEMEHTaMH Tra30ANHAMHKH, C CAMOOPTaHU3YIOIHMHUCS CHCTEMAMH.

1.2(3a0auu: -V3y4enne MeTo10B pelIeHHs 3a/1a4 MOJIEKYJISIPHON (U3NKN U TEPMOTMHAMHKH.
-O3HaKOMJIEHHE C METOIMKON M TEXHUKOH (hU3MYECKOTO IKCIIEPUMEHTA.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

uxn (pa3nen) OOIT: |E1.0.21

2.1|Tpe6oBaHns K NMpeIBAPHTEILHOI MOATOTOBKE 00yYAIOIIErocs:

2.1.1|Mexanmnka

2.1.2|9nemenrapHas pusuka

2.2| AucuUIIMHBI 4 PAKTHKH, JUIS1 KOTOPBIX 0CBOEHHE JAHHOI THCHMIINHBI (MOIYJIs1) HEO0XOAMMO KaK
npeauiecTByolee:

2.2.1|06mas ¢usuka

2.2.2|Teoperuueckas Quzuka

2.2.3|OnTuka

2.2.4|Metoauka npenoaaBanus pusuku

2.2.5|TeopeTnueckas MmexaHnka. MexaHHKa CIUTOIIHBIX CPeT

2.2.6|DneKTpUIecTBO U MarHETH3M

2.2.7|AromHas ¢pu3uka. GU3KKa AaTOMHOTO SIpa U SJIEMEHTapHBIX YaCTHIL

2.2.8|KBanroBas Teopus

2.2.9|AnbTepHaTUBHAs SHEPreTUKa

2.2.10| Xumus

2.2.11|Tepmonunamuka. CraTuctuueckas Gpuznka. Gu3nveckas KHHETHKA

3. KOMIIETEHLIIM OBYYAIOILETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLIATITAHBI
(MOJYJIS)

OIIK-1: CnocobeH npuMeHSITH 0a30BbIe 3HAHUA B 00J1aCTH (PU3UKO-MaTeMaTHYeCKUX U (WJIM) eCTECTBEHHBIX HayK B cdepe
cBoeil mpodeccHOHATBLHOM e TeJILHOCTH;

HN-1.0IIK-1: 3naeT ocHOBHbIe u3uUYecKHe 3AKOHBI M MATeMATHYECKHIl aNnapaT, 3HAKOM C eCTeCTBEHHbIMH HAYKaMH B
HEe00X0UMOM U1l PO ecCHOHAILHOM AeATeILHOCTH 00beMe

3HaeT OCHOBHbIE (PU3MUECKHE 3aKOHBI U MAaTEMaTHUECKHI anmapar

HN1-2.0IIK-1: CnocofeH pemiaTh TUNIOBbIEe (hU3MYecKHUe 321244 HA OCHOBE allNapaTa BbICLIell MaTeMaTUKH

Ymeer peuaThb TUIIOBLIC CI)I/I3I/I‘ICCKI/IC 3aJavuu

HA-3.0IIK-1: UmeeT npeacTaBiaeHne 00 001acTH NpUMeHeHUs! (PU3NYECKUX 32AKOHOB U €CTECTBEHHO-HAYYHbIX 3HAHUI B
cBOei MpodeccuoHaAIBLHOI 1eATeJIbHOCTH

Brnaneet npexncraBieHuAME 00 001aCTH IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB

OIIK-2: Cnoco0eH NPpOBOUTH HAYYHbIE HCCIEI0BAHUS (PU3NYECKHX 00BEKTOB, CHCTEM U MPOLECCOB, 00padaThIBaTh U
NpeaCcTaBIATh IKCIIEPHMEHTA/IbHbIC JaHHbIE;

HJI-1.0IIK-2: 3HaeT MeTOAUKY NPOBeIeHHs (PU3HUECKOro IKCIEPUMEHTA, ClIOCO0eH MPOBOANTDL (U3NYecKre U3MepPeHus U
00padaTbIBaTh UX Pe3yJabTATHI

3Haer MCTOAUKY IMPOBCACHUA (I)I/IBI/I‘-IQCKOFO OKCIICPUMECHTA




4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOLYJISA)

Kon HanmenoBanue pasaenos u teM /Buj | Cemectp / | Hacos | Komneren- | Jlutepatypa | UuTte | IIpumeuanue
| 3aHATHSA 3aHATHA/ Kvnc LM DAKT.

Pa3znen 1. [IpuMepHbIe TeMbl JeKIMii

1.1 I'naBal. Beenenune. OcHOBHBIE 3 2 WJI-1.0I1K- JI1.1J11.2 0 KomnokBuym,
MIPEICTaBICHUS O MOJIEKYIISIPHO- 1 UA- JI1.3 J11.4J12.1 KOHTPOJIbHAS
KMHETHYECKOH TEOPHH BEILECTBA 3.0IIK-1 J12.2J12.3 paborta,
§1. Ucropus pa3BuTHA TEOPUH aTOMHO- BOIIPOCHI K
MOJIEKYJISIPHOTO CTPOEHUS BEIECTBA. 11a00PaTOPHBIM
§2. OCHOBHBIE TIOJOKEHHS paborawm,
MOJIEKYJISIPHO- KUHETHYECKOH TEOpHU. BOIIPOCHI U
§3. OnbITHEIC (aKTHI, JSKAIINUE B OCHOBE 3a/1aHus K
M.K.T. BEILIECTBA. 9K3aMEHY
§4. IlpeameT MOJIEKYIAPHOM (HU3UKH.
CraTucTudeckuil U TepMOJMHAMUYECKHH
MOJXOABI K N3yIEHHIO
MaKpOCKOIIUUECKUX CHCTEM.
/JTex/

1.2 I'naBall. MonekynspHO-KHHETHYECKAS 3 14 | UO-1.0IIK- | JI1.1JI1.2 0 KomokBuymM,
TEOpHsl UCANBHBIX ra30B 1 UAa- JI1.3J12.1 J12.3 KOHTPOJIbHAs
§1. DxcnepuMeHTaIbHBIE Ta30BBIE 3.0IK-1 pabora,
3aKOHBI. YpaBHEHHE BOIIPOCHI K
Knaneiipona-Menzeneesa. 11a00PaTOPHBIM
§2. OCHOBHOE YpaBHCHHUE M.K.T. paborawm,
U/iealbHBIX ra30B. AGCONIOTHAS BOIIPOCHI U
temreparypa. CTaTUCTHYECKHI CMBICIT 3aaHus K
HOHATUH TeMIepaTyphl U 1aBICHUSL. 9K3aMEHY

§3. DKcnepuMeHTaIbHOE JOKa3aTEIbCTBO
CIPaBeIJIMBOCTH OCHOBHOTO YPaBHEHUS
M.K.T.

§4. 3axon MaxkcBesuia s
pacnpeiesieHns] MOJIEKYI HISaTbHOTO
rasa Mo CKOpPOCTSIM U SHEPTHAM
TEIIOBOTO JIBIKEHUS. ATMOChEpHI
mianet. OnsiT [ITepHa.

§5 Bapometpuueckas Gpopmyina. 3aKoH
Bbonbmana.

§6. bpoyHoBckoe nBmkenne. OTBITHI
[leppena. Ynucno ABorazpo.

§7. Cpennsist ayiuHa cBOOOHOTO Mpodera
MoJIeKkyl1. Bakyym.

§8. SABnenus nepeHoca B razax
(muddy3us, BI3KOCTh U
TEIJIONPOBOTHOCTE). DMITUPHUYECKUE U
TEOPETHUYECKUE YPABHEHUS [IEPEHOCA.

§ 9. 3aBucHMOCTb KO3 GHUIIMECHTOB
MepeHoca OT JaBJICHUS MPU OOBIYHBIX
YCIIOBUSIX U B 00JIacTH Bakyyma. Bakyym
Y METOJIbI €T0 MOJYYCHHUS.

/JTex/




1.3

I'naalll. OcHOBBI TEPMOAMHAMUKHY.

§1. Ilpeamer u MeTOA TEPMOAMHAMUKH.
OCHOBHBIC TPUHITAIIBI U TOHSTHS
TEPMOJMHAMUKH.

§2. ITonHas ¥ BHYTPEHHSS SHEPTUsL
TEPMOIMHAMUYECKOH cucTeMbl. PaboTa u
TEIUIOTa KakK J[Ba [polecca nepeiadu
SHEPTHU.

§3. IlepBoe Ha4yano TEPMOAUHAMUKHU U ETO
METOJI0JIOTHYECKOE 3HAUCHHE.

§4. Crenenu cBoOOIbI MOJIEKYIL.
BHyTpeHHss SHeprus HAeaIbHOTO rasa.
Teopema (IpUHIUI) O PABHOMEPHOM
pacipeesIeHIy YHEPTHH 110 CTETIEHAM
cBOOOABL.

§5. Kimaccuueckas Teopusi TETIIOEMKOCTH
ra3oB U ee 3aTpyaHeHus. KantoBble
MIPE/ICTABICHHS O T€ INIOEMKOCTH Ta30B.
§6. N3omporieccr! B razax. Pabora,
coBeplIIae—Masi ra3oM B H30Ipoleccax.
AnmrabaTuueckuil mporecc.
Iomurponuueckuii mporecc.

§7. OOpatumble 1 HEOOpATUMBIC
npouecckl. PopMyIHPOBKH BTOPOTO
Hayaja TepMOJUHAMHKH. TerioBble
mamuHbl. Hukn Kapao. MakcuManbHbIN
K.II.JI. TerutoBoi MammHsl. | u 1l Teopembr
Kapno. XonoanuiabHble MallluHbL.
Marematuyeckoe Boipakenue || Hauana
TEPMOJIMHAMUKH.

§8. ITousaTHE 06 3HTPONIHH. 3aKOH
BO3pacTaHus

SHTponuH. PacueT sHTponmy 11t
PAa3IHYHBIX [IPOLIECCOB.

§9. ®usnyecKuii CMBICIT YHTPOTIHH.
DHTPOMHUS U BEPOSITHOCTD.
Craructuaecknii xapakrep || magama
TEPMOJIMHAMUKY U TPaHUIIBI €T0
MIPUMEHIMOCTH.

§10. Teopema Hepucra. Tperbe Hauano
TEPMOJMHAMHUKH U €T0 KBaHTOBBIH
XapakTep.

/JTex/

10

WJI-1.01IK-
1

J1.1J11.2
JI1.3J12.1 J12.3

Konnoksuym,
KOHTPOJTbHAS
pabota, BOIPOCEI
K J1a00paTOpHBIM
paboTtawm,
BOIIPOCHI U
3a1aHus K
9K3aMEHY

1.4

I'naBalV. PeanbHble ra3s

§ 1. Peanpurle ra3el. Ypasaenue Ban-nep-
Baansca. 30Tepmbl peabHbIX Ta30B.
Kpurngeckas remneparypa.

§ 2. Kunenue, ucnapeHue U KOHJCHCALMA.
Ten—nora napoo6pazoBanus. CBoiicTBa
napoB. BrnakHOCTB BO3/1yXa 1 METOJIBI €€
ornpeneneHus. 3HaueHHe BIaXXHOCTH B
TeXHHKE, Ha IPOU3BO"CTBE U B CEILCKOM
XO3sliCTBE.

§3. BHyTpeHHsIs 5HEprus peajbHOro rasa.
Oddexr xoyns-Tomcona. CxmxeHne
razoB. OTpunarenbHble a0CONIOTHBIE
TEeMIepaTyphl.

/JTex/

W/JI-1.01IK-
1

JI1.1J11.2
JI1.3J12.1 J12.3

Konnoksuym,
KOHTPOJIbHAS
pabora, BOIIPOCHI
K J1a0OpaTOPHBIM
pabotam,
BOIIPOCHI U
3aJIaHus K
9K3aMEHY




1.5

I'maBaV. XXunkoctu

§1. OOuIMe CBOMCTBA M CTPOCHUE
xunkocreil. ['azononoOHbIe 1
TBEPAOIOI00HBIE MOJIEIH BEIIECTBA B
KHUIKOM cOCTOSHUH. OCHOBHBIE 3aKOHBI 1
3aKOHOMEPHOCTH, OTIPEISIIAIOIINE
CBOMCTBA KUAKOCTEH.

§2. IToBepXHOCTHBIE SIBJICHUS B
XKHUIKOCTAX. [loBEpXHOCTHBIE

HaTsDKeHUA. PaccMoTpenue mpupost
ITOBEPXHOCTHOT'O HATSDKEHHS C CUIIOBOU U
SHEPTeTHYECKON MO3UIHH.

§3. JlaBneHue 10A U30THYTOH
noBepxHocThi0. ®opmymna Jlamnaca.
CMauMBaHUE U KalWUISIPHBIC SBICHUSL.
®opmyna XKropena. [Ipaktuaeckoe
HCIIOJIb30BaHHUE TIOBEPXHOCTHBIX SIBICHUN
B IIPOU3BOJICTBE.

§4. JlaBieHne HACHIIEHHBIX TAPOB HAJl
HCKPUBJICHHOW TIOBEPXHOCTBIO KHIKOCTH.
/JTex/

WJI-1.01IK-
1

J1.1J11.2
JI1.3J12.1 J12.3

Komoxsuywm,
KOHTPOJTbHAS
pabota, BOIPOCEI
K J1a00paTOpHBIM
paboTtawm,
BOIIPOCHI U
3a7aHus K
IK3aMEHY

1.6

I'nmaaV|I. Teepapie Tena..

§1. Kpucrajumueckue u  amMopdHbIe
Tena. OCHOBHBIE XapaKTEPUCTHKHI
kpucTamioB. CTpoeHue U CBOHCTBA
KPHUCTAJIJIOB 1O TUITY CBsI3U. MOHO- U
HOJUKPUCTAILIBL.

§2. DHeprus CBs3U B KpUCTAIIAX.
®opmyna Mu. Teopus HOHHBIX
KpHucTaoB. Pa3pymienune kpucrasmia.
JedekTsl B kpucTaiuiax. YpoyHeHHe
kpuctanioB. COBpeMEHHbIE BOJIOKHUCTHIE
MaTepuabl WK MaTepHalibl OyIyIero.
§3.  TemmoBoe pacmmpeHmue,
TEIIONPOBOJHOCTh TBEPABIX TEIL.
Knaccuueckas Teopust TEII0eMKOCTH
TBepAbIX Teu (3akoH [rononra u [1tn) u ee
TpyaHoctu. KBaHTOBBIE TEOpUHU
OiHmTeliHa u J[ebas TenIoeMKoCTH
TBEPJBIX TEIL

/JIex/

VJI-1.011K-
1

J1.1J11.2
JI1.3J12.1 J12.3

Kommoksuywm,
KOHTPOJIbHAS
paboTa, BOIpOCkI
K JJaDOPaTOPHBIM
paborawm,
BOIIPOCHI U
3aaHus K
9K3aMEHY

1.7

I'maBaVIl. ®a3oBsie paBHOBECHS 1
MIpEeBpaILCHUs

§1. PaBHOBecue (ha3. DazoBbie EPEXOIBI
MEX]y Ta3aMH, )KHIKOCTHIO ¥ TBEPIBIMHU
Tenamu. [luarpaMmma  COCTOSIHUSI
BemiecTBa.  TpoifHas

TOYKA.

§2. Vpasuenue Knaneiipona-Knaysuyca u
€ro IpuMeHeHue K (pa3oBbIM Iepexogam.
[MonsTHe 0 dazoBbix nepexonax 1-2 poxaa.
§3. OcobenHoCTH (ha30BBIX MPEBPAIICHUH
BOJIBI U MIX POJIb B IPUPOJIE

/JTex/

VJI-1.011K-
1

JI1.1J11.2
JI1.3J12.1 JI2.3

Kommoksuywm,
KOHTPOJIbHAS
paboTa, BOIpOCH!
K JJaDOpPaTOPHBIM
paboTam,
BOIIPOCHI U
3aJaHusl K
9K3aMEHY

Pa3nen 2. Tembl npakTHYeCKHX 3aHATHIT




2.1

I'nasall. MonekynspHO-KHHE-THYECKast
TEOpUsl UACATBHBIX a30B

1.OcHOBHOE ypaBHEHUE MOJIEKYISIPHO-
KMHETHYECKOI TeOpHH T'a30B. Y paBHEHHE
COCTOSIHUSL.

2.I'a30BbIE 3aKOHBI.

3.Pacmpenenenne Maxkcsemna u
Bonbumana

4. SIBnenus nepeHoca.

Mp/

10

WJI-1.011K-
1 UJI-
2.0l1K-1

JI1.1J11.2
J1.3J11.4J12.1
J12.3

Komnoksuywm,
KOHTPOJIbHAS
paboTa, BOIIpOCHI
U 3aJ]aHus K
9K3aMeHY, TECT




2.2 I'naalll. OcHOBBI TEPMOAMHAMUKHY. 10 | WA-1.01K- | JI1.1J11.2 Komoxsuywm,
1. [TepBoe HA4aIO TEPMOAMHAMUKH. 1 UAa- JI1.3 J11.4J12.1 KOHTPOJIbHAS
TennoeMKoCTh ra3os. 2.0IIK-1 J2.3 paboTta, BOIpOCH!
2. TertoBbIe IBUTATENN U XOJIOIUIBHBIC N1-3.0I1K- W 33JTaHHS K
MalmHbL Bropoe Havano 1 3K3aMeHY, TECT
TEPMOJMHAMHUKH. DHTPOTIHSL.

Mp/

2.3 I'naBalV. PeanbHble ra3s 4 UA-1.000K- | JI1.1J11.2 KomokBuymM,
1.Peanbnsle rasel. I'az Ban-gep-Baanbca. 1 UJ- JI1.3 J11.4J12.1 KOHTPOJIbHAs
2. CpoiicTBa mapoB. BiaxxHOCTb BO3Iyxa 2.0IK-1 J12.3 paboTa, BOIpocCkl
Mp/ U 33/1aHUS K

9K3aMeHY, TeCT

2.4 I'naBaV. Xuakoctu 4 N/I-1.0IIK- JI1.1J11.2 Komnoksuywm,
1. CgoiictBa xxuakocteii. [loBepxHocTHOE 1 UJ- JI1.3 J11.4J12.1 KOHTPOJBbHAS
HatspkeHue. Kanwusipusle siBinenus. /T1p/ 2.0IIK-1 J2.3 paboTa, BOIpOCH

1 3aJaHus K
9K3aMEeHY, TeCT

25 I'naaV|I. Teepapie Tena 4 WUa-1.000K- | JI1.1J11.2 KookBuyM,
1. Cpoiicta TBepabIX Teu. /IIp/ 1 U1- JI1.3 J11.4J12.1 KOHTPOJIbHAS

2.0IK-1 J12.3 paboTa, BOIpoCk
W 33JIaHUS K
9K3aMeHY, TeCT

2.6 I'nmaaVIl. ®a3zoBsiec paBHOBECHS U 4 WUa-1.000K- | JI1.1J11.2 KomokBuymM,
IIpEBpALLEHHUs 1 UAa- JI1.3 J11.4J12.1 KOHTPOJIbHAs
1. ®a3oBbIe Iepexoasl. Y paBHEHHE 2.0IK-1 J12.3 paboTta, BOIIPOCH
Knaneiipona-Knaysuyca. /Tlp/ U 3a/1aHU K

OK3aMC€HY, TE€CT

Paznen 3. [IpumepHblii nepevyeHb
Ja0opaTopHBIX padoT




3.1

Jla6opaTtopHas padora 1

Ormpenenenne pa3MepoB
MUKPOCKOIIUUYECKUX  (OpOYHOBCKUX)
JaCTHIL METOJIOM HaOMIOAEHHS X
pacIpenesicHUs B MOJIE TSHKECTH
JlabopatopHnas pabota 2

OmnpezeneHne yHUBEPCAJIbHON Ta30BOM
MIOCTOSTHHON METO/IOM OTKauKH
JlaGopaTtopHast pabora 3

Ormpenenenne cpegHei JITHMHbBI
cBoboHOroO mpobera u 3¢ PEeKTUBHOTO
JMaMeTpa MOJIEKYIT

JlabopaTtopHas padota 4

OmnpeneneHue OTHOIICHUS YASIBHBIX
TEIUTOEMKOCTEH rasa

METOJIOM aHabaTHIECKOTO PacIInpEHHs
JlabopaTopHas pabora 5

Omnpenenenne kodppuineHTa
JMHAMUYECKOH BS3KOCTH BO3/IyXa
JlabopaTopHas pabora 6

Omnpenenenne ko3 puineHTa
BHYTPEHHETO TPEHHUS BI3KOCTH KHUAKOCTH
o metoxy CTokca.

JlabopaTopHas pabora 7.

Omnpenenenne ko3 puineHTa
BHYTPEHHEH TEIUIONPOBOTHOCTH
METaJUIOB.

JlabopatopHas pabora 8

Bropoe Hayano TepMoarHAMUKH.
OrmnpezenieHIe SHTPOINHU MPH TUIABJICHUN
TBEPIBIX TeIl.

JlabopatopHas pabora 9

Omnpenenenne abCONMIOTHON U
OTHOCHUTEILHOM BIIAXKHOCTH BO3ayXxa
JlabopatopHnas padota 10

OrmnpezenieHIe TeMIIePaTyPhI U YICIbHON
TEIUIOTHI IUIABJICHHUS JIbJIA.
JlabopaTophas pabora 11

Omnpenenenue K03 GHUINEHTA JINHEHHOTO
paclIMpeHus TBEPABIX TEJL.
JlabopaTopHnas padorta 12

OmnpeneneHue yaeabHbIX TEIIOEMKOCTEeH
JKUJIKOCTEMH.

JlabopaTopHas padora 13

W3ydenue 3aBHCUMOCTH KO3 dHULIHEHTA
TIOBEPXHOCTHOT'O HATSXKECHHUSA OT
TeMIIepaTypsl (METOJ] MAaKCHMAITBHOTO
JIaBJICHUS B ITy3BIPBKE).

JlabopaTopHas pabora 14

W3ydeHue 3aBUCUMOCTH IaBJICHHS Ta3a OT
TEMIIEPATYPHI

B COCY/JI€ ITOCTOSTHHOTO 00beMa
JlabopaTopHas padora 15

IIpoBepka ypaBHEHUsI COCTOSIHUS T'a3a

/J1ab/
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WJ1-3.011K-
1 UJI-
1.OIIK-2

J1.1J11.2
JI1.5J12.1 J12.2
J12.3

Bomnpocsr k
nabopaTopHbIM
paboTtam,
BOIIPOCHI U
3a71aHus K
9K3aMeHY

Pa3gen 4. CamocTosiTesibHas padoTa




41 1.ITpopaboTaTh BONPOCHI AJIsl HPOBEPKH, 37,6 | UA-1.0IK- |JI1.1 JI1.2J12.1 Konnoksuym,
JIUTEepaTypy, TEOpEeTHUYEKHE CBEICHHUS, 1 UAa- J12.3 KOHTPOJIbHAS
ITOPUTM pEIIEeHH 3aJad 110 2.0IIK-1 paboTa, BOIpOCH
MOJICKYJISIPHOH (PHU3HKE, pACCMOTPETh UJa-3.0I1K- K J1a00paTOpHBIM
IIpUMep pelIeHUs 3aJaull (IPaKTUUECKUE 1 UJ- paboTtam
3aHATHS). 1.0I1K-2
2.IloaroToBKa M cjaya JOMAIIHETO
3a/1aHuUs
3.IToaroroBka K 1a0OpaTOPHBIM paboTaM
/Cp/

Pazgen 5. Koncyabranun
5.1 Koncynpranus no nucuuruinbe /Konc/ 2,4 Wa-1.0I1K-
1 U1-
2.0I1K-1
nJ1-3.0I1K-
1 UJ-
1.0TIK-2
Paznen 6. [IpomesxkyTouHas aTTecTamus
(3x3aMen)
6.1 IMoxroToBka K 3k3aMeny /JK3ameH/ 34,75 | UO-1.0IIK-
1 U1-
2.0I1K-1
nJ1-3.0I1K-
1 UJ-
1.0TIK-2
6.2 Konrpons CP /KCPATT/ 0,25 | UJ-1.0OIIK-
1 UJ-
2.0I1K-1
nJ1-3.0I1K-
1 UJ-
1.0TIK-2
6.3 KonTakTHas paboTta /KoHCOK/ 1 NJi-1.0IK-
1 UJ-
2.0TIK-1
nJ-3.0I1K-
1 UJ-
1.0I1K-2

5. ®OHJ1 OHEHOYHBIX CPEJACTB

5.1. ITosicHuTEIbLHAN 3aMMHCKA

1. Haznauenue ¢oHza OLIEHOUHBIX cpecTB. OLEHOYHbIE CPEeCTBA IPEAHA3HAUEHBI U1 KOHTPOJIS M OLIEHKU 00pa30BaTEeIbHBIX
JOCTH)KEHHH 00yJaloInXCsl, OCBOUBILKX ITPOTrpaMMy y4eOHOH TUCHUIUINHEI « MoeKysipHast (PU3HKay.

2. @OHJI OLICHOYHBIX CPCACTB BKIIIOYACT npnmeprIf/i MEPEYCHDb OLCHOYHBIX CPEACTB ,KOHTPOJIbHBIC MaTCpHaJIbl AJIS IPOBEACHUSA

TEKYILETr0 KOHTPOJISL U IIPOMEXXYTOUHON aTTecTaluu B hopme

BOIIPOCOB " BaﬂaHI/IfI K DJK3aMCHY

5.2. OneHo4HbIe cpecTBa A/ TEKYIIEero KOHTPOJIs




KommoxBuym
Teoperuueckue BOIpPOCH

1.0cHoBHOe ypaBHeHre MKT (BbIBON)

2.BBIBOJ BRIpa)KEHUS 7SI CpEAHEN KMHETUIECKON SHEPTUN TIOCTYMATEIbHOTO ABIKEHUS MOJIEKYJI.

3.Ilonyuenue BepaxkeHus Juisi ocHOBHOTO ypaBHenuss MKT B Buze: p = nkT

4.YpaBHEHHE COCTOSHUS UICATBHOTO ra3a (MOJIy4yuTh U3 OCHOBHOTO ypaBHeHUst MKT)

5.3axoH boius-Mapuotra (MosIy4uTh U3 ypaBHEHHUsI COCTOSHUA UAeaIbHOTO Ta3a). [IpeacTaBuTh 3aKOH MaTeMaTHYECKH U
rpaduuecKu

6.3axoH Ieii-JItoccaka (IOIy4uTh BEIpaXKEHUS B TpeX BUAax). [IpecTaBUTh 3aKOH MaTeMaTHYeCKH U rpa)uuecKu
7.3axoH [lapins (Mogy4nTh BEIpaXKEHUS B TpeX BUAax). [IpeicTaBUTh 3aKOH MATEMAaTHYECKU U rpadHuecKu

8.3axoH [lanbTOHA /U151 cCMecH ra30B (TIOJIYYUTh U3 YPaBHEHUS COCTOSIHUS HIEAJIbHOTO rasa).

9.3akoH ABOTa/ipo (TOJYYUTh U3 YPABHEHHS COCTOSHHS HICATBHOTO ra3a)

10.Pacnipeenenre ra30BbIX MOJIEKYI IO cKopocTsaM. Pacnipenenenne Makcpesia

11.3aKoHbI N3MEHEHUS JaBICHUS U KOHLIEHTPALNH ra3a ¢ BEICOTON B I10JI€ CHIIBI TsDKECTH. 3aKOH bosblMaHa (MaTeMaTH4eCcKHe 1
rpaduueckue npeacTaBIeHuUs).




12.SIBnenus nepeHoca. DKcrepuMeHTaNbHbIN 3ak0oH i dy3un (3akon @uka). CxemaTnueckoe npeacTaBieHue npouecca auddysun.
13. SIBnenust mepenoca. DKCIepUMEHTAIBHBIA 3aKOH BA3KOCTH (3akoH HproToHa). CxemaTtndeckoe mpecTaBIeHne Iporecca
BSA3KOCTHU.

14. SIpnenus nepeHoca. DKCIEPUMEHTAIBHBIN 3aKOH TEILIONPOBOIHOCTH (3akoH Dypre). CxeMaTHYeCcKoe MPECTaBICHUE Mpolecca
TEILIONPOBOIHOCTH.

15.I1epBoe HaUaI0 TEPMOIUHAMUKH.

16.TerutoeMkocTb. TerioeMKoCTh Telna, yaelbHast TeII0eMKOCTh, MOJISIPHAS TEIUIOEMKOCTh U UX COOTHOILIEHHE.
17.130omporieccel. PaboTa 1 TEmI0eMKOCTh B U3ompoleccax. M3oxopuyeckuii mporece.

18. NM3onpoueccel. PaboTa u TemmoeMkocTs B u3onpoueccax. Mizobapudeckuii mporuecc.

19. N3onpoueccel. PaboTa u TemmoeMKkocTs B u3ompoieccax. MzoTepMudeckuil mporece.

20.Anuabarudeckuii nponecc. Ypasnenue ITyaccona. CpaBHeHUe afuabaThl U U30TEPMbI KOOpAMHATaX P,V.

21.Huxn Kapro. KI1J] TerioBoit MammHbL.

22.Bropoe Hauaso repmoanHaMuKu. [Torsarue 06 sHTponHHK U ee pusnyeckuii cMpIci. OCHOBHOE ypaBHEHUE TEPMOTUHAMUKH.
23.BayTpeHnHss sHeprus UACaIbHOTO U PEabHOTO Ta30B.

24.YpaBHEHHUE COCTOSIHUS pealibHOTro ras3a (ypasHenue Ban-nep-Baanbca). OGocHoBaHue ypaBHeHus: Ban-nep-Baanbca.
Teoperndeckre u SKCTIepUMEeHTaIbHBIE N30TepMbl Ban-nep-Baanbca.

OcHOBHBIE PU3HYECKHE TOHATHS

BeriectBo — 3TO BHJI MaTeprH, KOTOPBIH 001aaeT Maccoi TIOKOsI. ITO 3JIEMEHTApHbBIC YaCTHUIIbI, HEOOJIbIIAsS COBOKYITHOCTD
9JIEMEHTaPHBIX YaCTHUII (ATOMBI, HOHBI, MOJIEKYJIBI),00JIBIIIOE YHCIIO AJIEMEHTAPHBIX YacTull (pr3ndeckue Tena), orpoMHast
COBOKYITHOCTb 3JIEMEHTAPHBIX YaCTHIl (MEraMmup).

Makpockonudeckasi CHCTeMa — JIF000€ TeJIO WM IPyIa Tel, COCTOAIINX U3 MHOXKECTBA YaCTHII.

MornexynspHas ¢puzuka — pazgen GU3HKY, U3ydaloUuil CTPOSHHUE U CBOMCTBA BEIECTBA UCXOAS U3 MOJIEKYJISIPHO -KUHETHYECKUX
IIPEe/ICTaBIeHUH, OCHOBBIBAIOIMXCS HA TOM, UTO BCE TEJA COCTOSAT U3 MOJIEKYII, HAXO IIIUXCS B HEMPEPHIBHOM XA0THY €CKOM
JIBIDKEHHH.

TepmonuHaMHKa — pa3ziesl GU3NKH, U3yJaIOIIUi O0IIIe CBOMCTBA MAKPOCKOMMYECKUX CUCTEM, HAXOSAIINXCS B COCTOSTHUH
TEPMOJIMHAMUUECKOT0 PAaBHOBECHS], M IIPOLIECCHI ITEPEX0/ia MEKAY STUMH COCTOSHHUAMHU.

CraTuCTHYECKHI METOI (OCHOBBI MOJICKYJIIPHO# (DU3MKH) — METOJT HCCIIEJOBAHHS CUCTEM M3 OOJIBIIOTO YUCIIA YACTHII,
ONEPHUPYIOUINN CTATUCTUIECKUMH 3aKOHOMEPHOCTSIMH M CPETHUMHU 3HAUCHUSIMU (PU3MYECKHX BEJIMYUH, XapaKTEPU3YIOIIHUX BCIO
COBOKYITHOCTH 9acTHI] (HapUMep, CPeJHHE 3HAUSHUSI CKOPOCTEH TEIIIOBOTO JBIKEHHS MOJIEKYJT U X DHEPTHH).
TepMmonuHaMu4ecKuil MeTo] (OCHOBBI TEPMOAMHAMUKH) - METOJ HUCCIICOBAHUS CUCTEM U3 OOJIBIIOTO YHCIIa YaCTHIL,
OTIEPUPYIOIMINIT HA OCHOBE 3aKOHOB MIPEBPAILEHHUS SHEPTHH BeJIMYMHAMY, XapaKTePH3YIOIIMI CUCTEMY B IIeJIOM (HalpuMep,
JiaBJIeHue, 00beM, TeMIepaTypa), He pacCMaTpHBasi €6 MUKPOCTPYKTYPBI M COBEPIIAIOLINXCS B CHCTEME MUKPOIIPOILIECCOB.
TepMonuHaMHYIECKHE TAPaMETPHI — COBOKYITHOCTh (PU3MUYECKUX BEIIMYHH, XapaKTEPH3YIOIIIX CBOMCTBA TEPMOJHHAMUIECKOH
cucreMbl. OOBIYHO B KaU€CTBE MAapaMETPOB COCTOSIHUSI BBIOUPAIOT TEMIICPATypy, JaBICHHE U 00BEM.

Temneparypa — Gpu3ndeckas BEIUYHHA, XapaKTePU3YIOIIas COCTOSHUE TEPMOIUHAMHIECKOTO PAaBHOBECHS MaKPOCKOITHIECKON
CHCTEMBI U ONIPEAEAIOIIas HalpaBieHHe TeINI000MEHa MEXKAY TeJlaMu.

VYpaBHEHHE COCTOSHHS — QYHKIMOHATBHAS 3aBUCHMOCTD MEXITy ITapaMeTpaMH IIPOCTOH TEPMOJHHAMUYECKOH CHCTEMBI — aBJICHUEM
p, oobemoM V u Temnepatypoii T.

WneanbHbIN Ta3 — HACATM3NPOBAHHAS MOJEIb Ta3a, COrIacHO KOTOPOi: 1) COOCTBEHHBIH 00beM MOJIEKYI ra3a MPeHeOpeKUTETbHO
MaJl 10 CPaBHEHHIO C 00BEMOM COCYAA; 2) MEXKLy MOJICKYIaMH Ia3a OTCYTCTBYIOT CUJIbI B3aUMOJEHCTBUS; 3) CTOJIKHOBEHHUS MOJIEKYII
raza Mex1y coOoi M CTEHKaMH cOCya abCOIIOTHO yIpyTHe.

Mornekyia — HaUMEHbIIIas YaCTUIIA BELIECTBA, 001aAaIo0Iasi €r0 OCHOBHBIMU XMMUYECKUMH CBOHCTBAMHU U COCTOSIIIASl U3 aTOMOB,
COEIMHEHHBIX MEXIY COO0I XUMHYECKUMH CBSI3SIMU.

MornexyispHasi Macca — Macca MOJIEKYJIBL.

MousipHast Macca — Macca BeIecTBa, B3STOr0 B KOJMYecTBe | MOJISL.

SIBneHus MnepeHoca — HCOGpaTI/IMbIC MpOoUECChl B TCPMOJANHAMNYCCKN HEPABHOBCCHBIX CUCTEMAX, B KOTOPBIX IPOUCXOAUT
MIPOCTPAHCTBEHHBIH IEPEHOC SHEPTUH, MACCHI, HMITYJIBCA.

TermonpoBoAHOCTh — HAIIPABJICHHBIN MEPEHOC TEIUIOTHI OT OOJIee HArPEThIX YacTel Tesla K MeHee HarpeThiM, MPUBOISIINN K
BbIPpaBHHUBAHHUIO UX TCMIICPATYPHI.

Jubdysus — HanpaBIeHHBIH MPOLEcC IPOHUKHOBEHUS MOJIEKYJT OJTHOTO BEIIECTBA B IPYTO€ BCIESICTBUE TEIUIOBOTO ABM)KEHHS B
HampaBJICHUN YMCHBIICHU KOHICHTPAIUU OTUX MOJICKYJI.

Bsi3kocTh (BHYyTpEeHHEE TpEHHE) — SBJICHHE BOSHUKHOBEHHUS CHJI, IPEMSATCTBYIONIMX OTHOCUTEIBHOMY IEPEMEILEHHIO CIIOEB
KHUIKOCTHU WX Ta3a, 00yCIOBICHHOE IEPEHOCOM UMITYJIbCa.

BHyTpeHHss SHEPTHs TEPMOIMHAMUYIECKON CUCTEMbI — SHEPTHS Xa0THYECKOTO (TEIUIOBOTO) ABM)KEHUS MUKPOYACTHI] CHCTEMBI
(MOJIEKyII, aTOMOB, SJIEKTPOHOB, SIAEP U T.J.) M SHEPIUs B3aUMOAEHCTBHS ATUX YaCTHII.

Pabota — Mepa M3MEeHEHHs SHEPTUH CHCTEMBI B MEXaHUUECKHX Ipoleccax. Padota siBisieTcss MakpoQU3HIECKUM — IPOLECCOM
nepeayy SHEPTHU.

Pabota B TepmorHamMuKe — paboTa IIpH CKATUH WIK PACIIMPEHUH T'a3a B IUINHIPE IpH n300apudeckoM rnponecce: A=p [1V.
KonuvecTBo TEMmI0Th — YHEPTUs, NOJIy4YCHHAs WK OTAaHHAs TEJIOM B JopMe OECTIOPSIOYHOTO IBIKEHHS 00pa3yIOIIUX TENO
MHUKPOYACTHI] IIyTEM TeTJI000MeHa.

TennoeMKocTh Tena — KOJIMYECTBO TEIIOTHI, He0OX0JUMOe JUIsl YBeJIMUYEeHUs TeMieparypsl Tena Ha 1 K.

Wzonporniecchl — paBHOBECHBIE MTPOLIECCHI, B KOTOPHIX OJMH U3 OCHOBHBIX NTAPaMETPOB COXPAHSETCS MOCTOSHHBIM.
Anuabarudeckuii nponecc — [Iporecc, mpu KOTOPOM OTCYTCTBYET TEIJIO0OOMEH MEKAY CUCTEMOW M OKpPYIKaroIEeH cpeion.
OHTponus — GYHKIHS COCTOSHUS TEPMOJIMHAMUYECKOM CUCTEMBI, XapaKTepU3yIollas HalpaBJIeHHe NPOTEKaH!s B Heil
CaMOTIPOM3BOJILHBIX MTPOLIECCOB.

TepmoauHamMuueckasi BEpOATHOCTh cOCTOAHUS W — 4HCII0 CIOCOO0B, KOTOPHIMH MOXET OBITh PEAIM30BAHO JAHHOE COCTOSIHUE
MaKpOCKOITMYECKOH CHCTEMBI, HIIN YHCIO MUKPOCOCTOSHHH, OCYIIECTBISIOMNX JAHHOE MAKPOCOCTOSIHHE.




Ik Kapao — Hanboiee 3KOHOMUYHBIN 00paTHMBIIT KPYrOBO# Mpoliecc, COCTOSIIMN 13 ABYX H30TEPM U JABYX aauadar.
Kpurepun OleHUBaHUSL:

- «3QUYTEHO» BBICTABILICTCS CTYICHTY, €CIIM ObLT  JIaH MCYCPIIBIBAIONIMI OTBET HAa OCTABJICHHBIC BONPOCHI, BHICTYIICHHE
rpaMOTHOE, C TOYKH 3pEHHs (PU3UKH - apryMeHTHpoBaHHOE. CTYJCHT BJajeeT HATISIHBIMU CIOCOOaMU MPEACTABICHUS
HHPOPMALTUH

- «HE3aYTEHOY» BBICTABIISACTCS CTYJCHTY, €CIIH CTYJCHT HE CMOT BBITIOJIHUTH MOCTABJICHHYIO 3a1a4y.

KontposbHble pabOThI

OHCHO‘{HLIC CpeacTBa AJisd TEKYLIETr0 KOHTPOJIA IIPHUBEICHBI B HpI/IJ'IO)KeHI/II/I Nel

KOHTpOJ'H)HI)Ie BOITPOCHI K J'IaGOpaTOpHLIM pa60TaM:

Jla6opatopHas padora 1

OmnpeneneHue pasMepoB MHKPOCKOIMYECKHX (OPOYHOBCKHX) YACTHII METOJIOM HaOMIOAEHNS MX paclpe/ieNieHNs B I0JIe
TSKECTH

1. ITouemy mpoU3BOIAT OOJBIIOE YHCIO OTCUETOB YACTHI], BUIMMBIX B II0JIE 3pEHHUSI MUKPOCKOTIa?

2. Yro Takoe uucio ABoraapo?

3. Kak cBsi3aHO faBiieHue ra3a ¢ YMCIOM MOJIEKYII U TeMIepaTypoit?

4. Yro takoe bpoyHOBCKOE ABHKEHHE.

5. ®opmyna bomsrmana. Onsit [eppena.

6. IToueMy MeHseTCsl KOJIMYECTBO YacTHULl C BEICOTOM?

7. BeiBoa paboueli popMyIIbl.

8. IToyemy B ropax BO3IyX pa3psokeH?

9. OnpenenuTe BHICOTY, Ha KOTOPYIO MOXKET MOIHATHCS MOJIEKYJIa a30Ta U yacTuila kpacku ¢ oobemoM V=10-21 m3 npu T=280K B

10JI€ CHJIBI TSHKECTH 3EMIIH.

JlabopaTopHas pabora 2

Orpenienenrne yHUBEPCATbHON Ta30BOM  MOCTOSTHHOM

METOJIOM OTKA4KH

1. B yeM oTiIYHe TEPMOJMHAMUYECKOTO U MUKPOCKOITMYECKOTO ONMUCaHMsI cucTeMbl? Kakue mapaMeTpsl Ha3bIBaloTCs
TEPMOIMHAMHYECKHMH, 8 KAKUES MUKPOCKOIIMYECKAMHU?

2. ChopMynupyiiTe OCHOBHBIE TOJIOKEHUS MOJIEKYJSIPHO-KHHETHIECKOH Teopur. Kakue sBIeHUsI HOATBEP)KAAIOT ITH TTOJIOKEHHS?
3 . 3anummre u chopmynupyite ocHoBHOe ypaBHeHHe MKT?

4. 3anmmmmTe ypaBHeHHe MenneneeBa—Kianepona u 00bsSCHATE BETMYHHBI, BXOISIINE B HETO.

5. Kakoii nporecc Ha3bpIBaeTCs M30TepMUUIECKUM. 3akoH boins-Mapuorra. M300pasure rpaduk H30TEpMBIL.

6. Kaxkoii nporiecc Ha3piBaeTcs n300apHbIM. 3akoH [eit-JTroccaka. M306pasute rpadguk nu3o0apsl.

7. Kakoii nponecc HazpiBaeTcst n30XopHbIM. 3akoH [apns. M306pasute rpaduk H30X0OpHL.

8. BruncnuTe yHUBEpCAIBHYIO Ta30BYIO IIOCTOSTHHYIO, HCIONIB3YS CO-CTOSTHHE Ta3a MPU HOPMAIBHBIX YCIIOBHUSX.

9. KakoB ¢usnueckuil cMbIca yHUBEPCAIbHOH a30BOI MOCTOSIHHOMN?

10. PaccunTaiiTe Maccy Bo3yxa B 1abopaTopHu, UCTIOJB3YsI pealbHble JaHHEIE.

JlabopaTopHnas paborta 3

OnpezeneHue cpenHe JTUHBI cBOOOIHOTO npobera U A3PPEeKTUBHOIO IUaMETPa MOJIEKYIT

1. BeiBog pabounx popmyn

2. laiTe omnpeneneHe CpeHei UTMHBI CBOOOAHOTO Mpodera Moje-KyJl, OT Kakux (pU3n4ecKux napaMeTpoB OHa 3aBUCHT. JlaTh
omnpezeneHne 3G HEeKTUBHOTO IHaMeTpa.

3. Haiite onpenenenue yncna Jlommuara. PaccuntaTts uncno Jlommuzra.

4. Kak uameHuTcs 1yimHa cBOOOTHOTO 1podera, eciii ra3 craHeT pe-ayibHbIM (BaH-nep-BaanscoBckum razom)?

JlabopaTophas pabora 4

OmnpeneneHue OTHOIIEHHUS YACIBHBIX TEINIOEMKOCTEH raza

METOJIOM a1a0aTHYeCKOro pacuIMpeHus

1. Yo Ha3bIBa€TCA TEIUIOEMKOCTBIO, YIECIbHOHN TEIIOEMKOCTBIO, MO-JIIPHOM TEMII0EMKOCThIO? 3alMIINTE CBSI3b MEXKY yIAEIbHON U
MOJISIPHON TETIJIOEMKOCTSIMH.

2. aiire onpenenenue cp u cV, Cp u CV. OT 4ero 3aBUCHUT TEINIOEMKOCTH?

3. 3anmmure ypaHerue Maiiepa (cBsizs Cp u CV).

4. Kakoii mporiecc Ha3bIBaeTCs aquadaTnyecKuM. 3aluIlnTe ypaBHeHUe aauabarel. UTo M moueMy MAeT Kpyde aauadara uin
nzorepma?

5. 3anumyTe nepBoe Ha4ano TePMOAMHAMUKH JUIA arabaTHIecKoro npoecca. YeMy paBHBI: KOJIMUECTBO TEIUIOTHI, BHYTPEHHSSA
SHeprus U paboTa npu aguadaruueckoM npouecce?

6. 3anumure ypaBHeHue [lyaccona. Uemy paBeH mokaszarens aauadatsi? OT 4ero oH 3aBUCUT?

7. Kak MmeHsieTcs TeMieparypa rasa npu aguabaTudecKoM paclupe-Huu?

8. OOBsICHUTE , TOYEMY PACTET JIABJICHHE B COCY/IE MOCTIE 3aKPBITHs KpaHa?




Omnpenenenue ko3hpUIIEHTa TUHAMUYECKOH

BSI3KOCTH BO3IyXa

1. Ot KaKkuX NapaMeTpoB U KaK 3aBUCUT KO3(D(ULUEHT BSI3KOCTU ra-30B7

2. OOBSICHUTD pa3IU4ue B 3aBUCUMOCTH  OT TEMIIEPaTypsl KOODGUIMEHTOB ~ JHHAMHYECKOH BSI3KOCTH Ta30B U KHUAKOCTH.
3. Uro Takoe 3 exTUBHBII AUaMeTp ra30BbIX MOJIEKY1?

4. Kakue npyrue MeToAs! HPUMEHSIOTCS JUTS onpesiesieHust Kod(duieHTa ITMHAMIIECKOH BI3KOCTH )KUIKOCTH U Ia30B?
5. IToueMy, HeCMOTpsT Ha UCTeUYeHHE BOAbl U3  OalloHa, C  HEKOTOPOTO  MOMEHTA YCTaHABIMBACTCS
MOCTOSIHHASI Pa3HOCTh AaBieHuil (pP1-p2) B ManomeTpe?

6. MOXHO 1 B KaueCTBEe MAaHOMETPUUECKOH XKUAKOCTH B JaHHOH paboTe UCIOIb30BaTh PTYTh?

7. KakoBo  cooTHOIIeHMEe  MeXIy  CIUHUIAMH  H3MepeHus  KkoddduumeHta  ITUHAMHYECKOH BSA3KOCTH B CHCTEMax
CHuCrc?

Jla6opatopHast paboTa 6.

Omnpenenenue kK03¢GGHUINEHTa BHYTPEHHET0 TPEHHS BI3KOCTH JKUIKOCTH 0 MeToxy CTokca.

1. Uemy paBHa U Kak HallpaBlIeHa CUJIa BHYTPEHHETO TPEHUS [BYX CJOEB JKUAKOCTH?

2. KakoB pusuyeckuii  cMbIch KoddduuneHTa Ba3koctu? Pa3mepHOCTH ero.

3. OObsACHUTE BO3HUKHOBEHHME CIJI BHYTPEHHEIO TPEHMS C TOUKU 3PEHUS MOJEKYJSPHO-KUHETUYECKOH TEOpHU.

4. PackpbITh XapakTep ABW)KEHHMS IIapHKa Ha PAa3IMYHBIX YIaCTKax U IOKa3aTh I €ro MOBEeICHNE ONpeessieTcs IepPBbIM 3aKOHOM
HsroToHa, a rie BropbiM 3akoHOM HbloToHa.

5. Kak 3aBHCHT OT TeMmeparypsl KO3()GUIIMEHT BI3KOCTH IS Ta3a u )KUIKOCTH? OOBICHUTE pa3HUILY.

6. 3anummure Gopmyny Crokca U 00BACHUTE, IPU KAKUX YCIOBUAX €10 MOXKHO I10Jb30BAThCA.

7. JaiiTe TOHATHS JIAMHHAPHOTO M TYPOYJISHTHOTO TEUYEHHH.

8. Ouenure uucio PeliHonblca 10 BallUM — JaHHBIM, UCIIOJIB3YSl U3MEPEHHUS JUIS CaMOT'0 OOJIBIIOrO U CaMOTr'0 MaJICHbKOTO
[IapHUKOB U CpeHee 3HaUCHHe HalIeHHOro Kod(duImeHTa BsI3KOCTH.

JlabopaTopHas padora 7.

Onpenenenne kKodQGHULIUEHTa BHYTPEHHEH TEIIONPOBOJHOCTH METAILJIOB.

1. [Touemy n06aBIATH BOAY B KUMIATHIABHUK (1-BIi METON) ClIEAyeT MaJIbIMU J103aMu? UTO HY)KHO C/I€IaTh, YTOOBI MOKHO OBLIO
N00aBIIATh BOY OOJNBIIMMH HOPLUUAMU?

2. JIns 4ero HaYaNIbHYHO TeMIleparypy B kanopumerpe (1-biii MeTo/1) OepyT HUKE KOMHATHOM, @ KOHCUHYIO Ha TAKOE JKE€ YUCIIO
IpaJycoB BBIIIEC KOMHATHON?

3. JIsst 94ero yBeIMYHBAIOT IOBEPXHOCTh COMPUKOCHOBEHHUS CTEPIKHS ¢ BOJOM KanmopuMeTpa? Kakoro 3Haka Oyzer ommbka npu
n3Mmepenud K , eciu aToro He caenaTs?

4. OueHnTe MONYYCHHOE 3HaUCHUE K, yUUTBIBAsI paccessHue TEIUIOThI CTEP)KHEM B OKPYIKAIOLIEe IPOCTPAHCTBO. 3aHMIKEHO HITH
3aBBIIICHO 3TO 3HAYCHME 110 OTHOIICHHUIO K MCTUHHOM BEJIMYMHE k7

5. BbIBO/I OCHOBHO# paboyeid (GopMyIIbL.

6. Kakue siBneHus Hocst oOliee Ha3BaHUE SIBJICHUH 1epeHoca’?

7. Yka3zatb criocoObI epeHoca TeIIOTHL.

8. BeiBecTH 1 pa3o0paTh ypaBHEHHE TEIUIONPOBOJIHOCTH.

9. KakoB ¢usmueckuit cMpica ko3 HHIUESHTA TEIUIONPOBOAHOCTH?

10. KakoBbI IpaHHIbl TPUMEHUMOCTH YpaBHEHHH epeHoca?

JlabopaTopHas pabora 8.

Bropoe Hauano TepMOJMHAMUKH.

OmnpeneneHue SHTPONUU NPH [UIABJICHUH TBEPABIX TEIl.

1. BeiBog ocHOBHO# hopMyITbL.

2. Yto Taxkoe MpUBEJECHHOE KOJHMUECTBO TEIIOTHI? UTO Takoe SH-Tponus?

3. Bropoe Hauano TepMoauHaMUKH. JlaTh TPH OCHOBHBIX (hOPMYITHUPOBKH BTOpOro Hadana tepmonunamuku (Kiayswuca, [Tnanka-
TomcoHa u ap.).

4. ChopmynupyiiTe BTOpoe Hayaao TEPMOAUHAMUKY, UCIIOIb3Ys IIOHATHE SHTPOIHH.

Jlabopatopnas pabora 9

Omnpenenenue abCOMIOTHON U OTHOCUTENILHOM BIQXKHOCTH BO3yXa

1. Uro Takoe abCONIOTHAs U OTHOCUTENbHAS! BIaXKHOCTb, YIPYrOCTh 1apoB?

2. Kak menseTcs Temneparypa *)HIKOCTH Npu ucnapenuu. [ouemy?

3. Kakoii nap Ha3bIBaeTCs HaCBILEHHBIM? YKa3aTh [10 U30TEPME PEATIBHOIO ra3a 00JacTH ¢ HachIEHHbIM apoM. Kak 3aBucut
JaBJICHUE HACBILLIEHHOT'O Iapa OT TeMIeparypsl?

4. Kak MeHseTcs Macca KHIKOCTH, HaXOJALIENHCs B KOHTAKTe ¢ IapoM, C TEYEHUEM BPEMEHHU, €CJIU AP a) HACBILIECHHBIH, B)
HeHachIeHHbIH. Kak MeHsieTcs TemnepaTtypa JKUAKOCTH B 3TOM ciiydae?

5. Uro Takoe ckpbITas Temiora ucnapeHus? Kak oHa 3aBUCUT OT TeMIepaTypsl?

6. Kak 3aBHCcHT TemIepaTypa CMOUYEHHOTO TEPMOMETPA OT OTHOCUTEINIbHOM BiaxkHOCTU? [Touemy?

7. Yto Takoe TouKa pockl?

JIab6opaTopHas padbora NelQ

OmnpeneneHue TeMIEPATyphl U YISIBHOH TEIUIOTH IIaBICHUS JIbA.

1. BeiBoz paboueii ¢hopMyIibL.

2. Kak 00BSICHUTD KPUBYIO H3MEHEHHS TEMIIEPATYPbI, MOJYYCHHYIO B OIBITE?
3. ITouemy MeHsieTCs yroJl HaKJIOHAa KpUBOHU K ocu abcuucce?




4 Yto nokasplBalOT JUArpaMMbl COCTOSIHUH U TpoiiHble TOUKH?

5. Uto Ha3bIBaeTCs TEII0eMKOCThIo Tena? [Touemy B paboTe cieyeT Mojib30BaThCs CPEIHEH yIebHON TEIIOEMKOCThI0?
6. TemnoeMKoCTb IPU U30TEPMHUUYECKOM IIPOLECCE PaBHA OECKOHEUHO-CTH, YTO 3TO 03HAYAET B PU3UKU?

7. OTIMUUTENBHBIA TPU3HAK (a30BOTo Mepexoaa IepBoro poaa oT (Ga3oBoro mepexoaa BTOPOro poja.

8. ®dusuyeckuii cMmpicn ypaBHeHus Knaitnepona-Kiaysuca.

Jla6opaTtopHas padota Nell.

Omnpenenenue K03GGUINECHTA INHEHHOTO  PACIIMPEHUS TBEPABIX TEIL.

1. Kak 00bsicHuTh ¢ Touku 3penust MKT TeruioBoe pacuipeHue Ted.

2. B kakux eMHHUIIAX U3MepseTcs o?

3. BriBeuTe 3aBUCUMOCTb MEX]Y JIMHEIHBIM (o) 1 00beMHBIM ([3) K03 uIleHTaMH TEIIOBOTO PACIIUPEHUS TEL.

4. Tlouemy B IaHHOM 3aa4e MepBOHAYABHAS [UTHHA CTepKHs |1 M3MepsieTcs ¢ MeHbIIeH TOYHOCTRIO, YeM Bennuuna Al?

5. BriBecTH 3aBUCUMOCTD JUIMHBI TBEPJBIX TEI OT TEMIIEPATYphl Ul Cllydasi, KOIJa HaualbHas TemnepaTypa to=0°C.

6. Ectp 1m CBsI3b MEXKIYy TCIUIOBBIM pACHIMPEHHEM TeJl W WX YOPYrUMH cBoiictBamu? Mexay KodQpuineHToM
TEILIOBOIO PACHIUPEHUS U TEIUIOEMKOCTBIO TBEP/bIX Te?

JlabopaTopHas pabora 12

Ormpenienenne yaeabHBIX TEIUIOEMKOCTEN KHUIKOCTEH.

1. BeiBectu pabouyto ¢popmyiny.

2. [Touemy HEOOXOTUMO B MPOIECCE H3MEPEHHUS HEITPEPBIBHO TIEPEMEIIMBATh KUAKOCTH?

3. IToueMy, ecnu CONpPOTUBIICHUE CIHpanell OJUMHAKOBO, MOXKHO CUMTaTh, 4YTO B KaJOPUMETPax BbIEISIETCS
OJIMHAKOBOE KOJIMYECTBO TETUIOTHI?

4. Kak onpeJenuTh NOrPelIHOCTb B IIOKa3aHUIX IPUOOPOB?

5. Uro Takoe MoJsipHAs TEIIOeMKOCTE?  CBSI3b MEXKTY MOJISIPHOU TEIUIOEMKOCTHIO M YASTHbHON TEIIOEMKOCTEIO BelecTBa?

JlabopatopHas padora 13
W3ydenue 3aBUCUMOCTH K03 (HUIMEHTA MOBEPXHOCTHOTO HATSDKSHHUSI OT TEMITEPATYPhI (METOT MAKCHMAJILHOTO JaBJICHHS B
My3BIPBKE).

1. KanwuisipHbIe SIBJICHUS B KHJIKOCTSIX.

2. 3aBHUCUMOCTh K03 (hULIEeHTa TOBEPXHOCTHOTO HATSDKEHHUS OT TeM-TiepaTyphl. Ero 3HaueHHe pH KPUTHYECKOH TeMIIepaType.
3. Biusinne npumeceid Ha K03 QUIMEHT TOBEPXHOCTHOT'O HATSKECHUSI.

4. BbIBOJ OCHOBHBIX ()OPMYIL.

JlabopaTopHnas pabota 14

W3yuenue 3aBUCUMOCTH JIaBJICHUS ra3a OT TEMIIEPATYPbI

B COCyJZI€ TOCTOSTHHOTO 00beMa

1. KaxoBBbI BEIBO/IBI MOJICKY/IIPHO-KUHETHUECKON TEOPHUHU Ia30B O 3aBUCUMOCTH JIaBJICHUS Ta30B OT MHUKPOIIAPaMETPOB ra3a (Macchl
MOJIEKYJ, UX CKOPOCTH, KHHETUUECKOH SHEPIUHU, KOHLIEHTPALUU MOJIEKY)?

2. Kax cBs13aHBI TEMIIEpaTyphI Tel, U3MepeHHbIe 1o mkane Llenscus u Kenspuna?

3. KaxoBa 3aBHCUMOCTb JaBIIEHUs Ia3a OT a0COIIOTHOM TeMIepaTyphl Ia3a B 3aKPbITOM COCYJIE, €CIIM HCXOAUTDh U3 yPaBHEHUS
COCTOSIHUS HJ€aIbHOTrO ra3a?

4. Iloyemy Temmeparypa 1o mkane KenpBuHa Ha3siBaeTcs aOCOMIOTHON TeMIepaTypoit?

JlabopatopHas padora 15
[IpoBepka ypaBHEHHsI COCTOSIHUS ra3a

1. Kakue napameTpsl raza onpeaenstor ero cocrosinue? Kakue u3 HUX U3MEHSIOTCA U U3MEpSIOTCs B pabore?

2. Kak nomkeH BBITISACTh TpadUK 3aBUCHMOCTH JIABIICHHUS ra3a OT ero o0beMa MpH MoCTOsTHHON Temrepatype? ['paduk
3aBHCUMOCTH NPOM3BECHHUS 00beMa ra3a Ha ero JAaBJeHHe OT 00beMa Npu MoCcTOsIHHOM Temiieparype? I'paduk 3aBucuMocTn
Ipou3BeieHNst 00beMa raza Ha ero JaBJICHHE OT TeMIlepaTyphl?

3. Uemy paBHa NOTPEIIHOCTh U3MEPEHUS NapaMETPOB raza B pabote?

Kputepuu oreHKH

Kaxnas naboparopHas paboTa OLEHUBaeTCs B 5 0aIoB, n3 HUX 3 Oaiia — 3a OTBETH! Ha KOHTPOJIBHBIE BOIPOCH, 2 6ania — 3a
BBINOJIHEHHE U 0OpMIIeHHE Ta00paTOPHBIX padoT.

- OLCHKa «OTJIMYHO» BBICTABIACTCA CTYACHTY, €CJIM OH IMMPABUJIbHO BBITIOJIHHWI U3MEPECHUS, TPAMOTHO O(I)OpMI/IJ'I HUX pPE3YJIbTATBI B BUIC
TaOIHI ¥ TpaduKOB, BEPHO IPOM3BEIN OLIEHKY HOTPEITHOCTEH H3MEpEeHNH, MPaBIIIBHO MPOM3BEN pacuéThl 10 pabounm hopMmynam,
caeiaJl BBIBOJBI, JIOTUYCCKH BBITCKAIOMINE U3 OKCIIEPUMEHTAJIBHBIX PE3YJIBTATOB, IIPABUIIBHO OTBETHUJI HA KOHTPOJIBHBIC BOIIPOCHI,
IPOAEMOHCTPHUPOBAB SICHOE MOHUMAHHE (PU3UKU H3y4aeMOTO SBJICHUS H CYTH IIPOBOIUMOTO SKCIIEPHMEHTA

- OLICHKa «XOpOLIO» BBICTABJISACTCA CTYACHTY, €CJIM OH IPAaBUJIbHO BBIIIOJIHWI U3MEPCHUS, TPAMOTHO Oq)OpMI/IJ'[ HX PE3YJIbTAaThl B BUIC
Ta0JIHI ¥ rpaduKOB, BEPHO IPOHU3BEIN OLIEHKY HOTPEIIHOCTEI H3MEpeHU, MPaBIIIBHO MPOU3BET pacyETsl O pabounM (opmymam,
HPaBIIIBHO OTBETHII HA OONBITMHCTBO KOHTPOIBHBIX BOIPOCOB, IPOJIEMOHCTPHPOBAB MOHAMAHHE (PU3HKN H3ydaeMOro SBICHUS H
CYTH IIPOBOJUMOTO 3KCIICPHMEHTA;

- OIIEHKA «yIOBIIETBOPHTEIBHO» BBICTABIACTCS CTYIEHTY, €CIIH OH MPABMIIBHO BBITTOTHUII H3MEPEHHs, 0QOPMIT X Pe3yIbTaTH B




Bujie TabauL U rpaduKoB, IPOU3BEIN OLIEHKY IOTPEIIHOCTEN U3MEPEHUH, MPOU3BEN pacuéThl o pabouuM GopMynaM, OAHAKO IPH
3TOM UMEJIUCh HEKOTOPBIE HENOYETHI, [IPU OTBETE HA KOHTPOJIBHBIE BOIIPOCHI IPOIEMOHCTPHPOBAN JIUIIb 3HAHUE OCHOBHBIX 3aKOHOB,
CBSI3aHHBIX C U3y4aeMbIM SIBJICHUEM

TecroBble 3aqaHus
OneHoYHBIE CPECTBA ISl TEKYIIETro KOHTPOJIs npuBeaeHb! B [Ipunoxennn Nel

Kpurepun onenku:

- O1eHKa «OTIMYHOY» BBICTABIISIETCS CTYJICHTY, €CITH OH JIaJl IPaBUIIbHBIC OTBETHI B Tuana3oHe 85-100%,

- OmeHKa «XOPOII0Y» BBICTABIISETCS CTYACHTY, €CIIM OH JaJ PAaBHIIbHBEIE OTBETH Ha 76-84%

- O1eHKa «YI0BJIETBOPUTEIBHOY BBICTABIISIETCS CTYJICHTY, €CJIU OH Jlall paBUIIbHbIE OTBETHI Ha 61-75% BompocoB

- O1eHKa «HEYJ0BIETBOPUTEILHO» BBICTABIIAETCA CTYACHTY, €CIIM OH Aal IIPaBUJIbHBIE OTBETHI MeHee YeM Ha 61% Bompocos.

5.3. TeMbl nUcbMEHHBIX padoT (3cce, pedepaThl, KypcoBble pad0OThI M AP.)

[IpuMepHBIE TEMBI KypCOBBIX paboT:

1. AGcopOuoHHAs XOJIOIUIbHAS MAIIHHA.

2. Anresus.

3. AncopOmus.

4. AmopodHbIe Tena.

5. BpoyHOBCKOE IBHKCHHE.

6. BpoyHOBCKOE JIBMKCHHE KaK Mporiecc Tuddy3um.

7. BpamatenbHoe OpOYHOBCKOE IBUKCHUE.

8. [lebexTsl B KpHCTaLIAX.

9. JInarpaMMBbl COCTOSIHUSI OMHAPHBIX CMECEH.

10. J)KuaxocTHbIE TEPMOMETPEI.

11. XKunkue KpucTaisbl.

12. 3akon ['ecca.

13. UneanpHO-Ta30Bas MKajia TEMIEPATyp.

14. Kpucraminyeckue pemeTKy.

15. KanwiisipHO-TpaBUTALIMOHHBIE BOJIHBI.

16. Kitaccrueckast TeOpHsI TETUIOEMKOCTH KPHCTAILIOB.
17. Kputrueckas temmeparypa (pa30Boro mepexoa.
18. Konnentpanuonnas auddysus B razax.

19. MarHUTHEINA METOI OXJIAXKICHHS.

20. MakcumansHast paboTa ¥ cCBOOOIHAS SHEPTHS.

21. MexyHapoaHas pakTHUecKas IIKajaa TeMIeparyp.
22. MeTobl OTyYeHUs] HU3KUX TeMIepaTyp.

23. MeToapl CKHUKEHUS ra30B.

24, MeTacTaOMIBHBIC COCTOSTHHS.

25. MuinepoBCKHE HHACKCH M MHIEKCHl HAPaBIEHUM.
26. MosekynsipHOE TeUECHHUE YIBTPapa3pekeHHOTO Taza.
27. HacpllieHHBIN nIap, €ro CBOMCTBRA.

28. HeHbIOTOHOBCKHE KUIKOCTH.

29. OcMOC ¥ OCMOTHYECKOE JIaBIIEHUE.

30. CBepXTeKy4ecCTb.

31. OTpunatenbHOE aBICHNE B KUIAKOCTH.

32. Iapanoxc I'ub6ca.

33. TloBepXHOCTHBIE SIBICHMSI.

34. TIpuHIIT JeTaTbHOTO PAaBHOBECHS.

35. IlpuHUIMI TMHAMUYECKOTO OTOIIIICHHUS.

36. IIpunnun Jle-lllatense — bpayna.

37. PacnpocTpaHeHue 3ByKa B ra3ax.

38. Ces13b mudy3un ¢ MOABIIKHOCTHIO YACTHUIIBL.

39. CpoiicTBa BeleCTBa B KPUTHUECKOM COCTOSIHUH.
40. Ypasuenue Jlutepuuu.

41. TemnepaTypHBIC BOJHBI.

42. Tepmuueckas nuddy3ust B razax.

43. TepMoarHAMUKa TAIEBAHMYECKOTO dJIEMEHTA.

44. TepmoarHAMHUYECKAs [IIKAJIa TEMIIEPATYP.

45. TepMoauHaMUIecKui KT PeHKWHA, €ro IpUMEHEHUSI.
46. TepmoanHaMmuyeckuit uukia J{u3zens, ero npuMeHeHusl.

Kpurepuu oueHku:
- OLICHKA «OTJIMYHOY BBICTABIISICTCS CTYJJCHTaM, €CJIM JIOTHYHO U IIPaBWILHO BBICTPOSHA CTPYKTYpPa pabOoThl, HCIIOJIb30BAHBI
IIPUEMBI U METO/IbI PUTOPHKH, BBIJCP)KaH ACTETHYECKUI KOMIIOHEHT COOOLICHUS;




HCTIOJIB30BaHBI HEKOTOPBIE IPHEMBI H METOABI PUTOPUKH, BEIACP)KAH CTETHICCKHII KOMIIOHEHT COOOIICHUS;

- OIICHKA «Y/IOBJICTBOPUTEIIHHOY BBICTABIACTCS CTYICHTAaM, €CJIH HE COBCEM JIOTMIHO U IIPABUIHHO BRICTPOCHA CTPYKTYpa
paboTEI, c11ab0 MCIOTB30BAHBI TPUEMBI M METOIBI PUTOPHKH, HE BBIICP)KAH SCTCTUIECKUH KOMITOHEHT COOOIIICHIS;

- OLIEHKA «HEYAOBJIETBOPUTENILHOY BBICTABIIAETCS CTYJCHTAM, IJIOX0 BEICTPOEHA CTPYKTYpa paboThl, HE HCIIOJIb30BAHbI
MIPUEMBI U METOJIbI PUTOPUKH, OTCYTCTBYET ICTETHUCCKUI KOMIOHCHT COOOIICHUS;

5.4. OueHo4YHBIE CPEACTBA JUISl IPOMEKYTOYHOM aTTeCTAINN

IMTPUMEPHBIE BOITPOCBHI K 5K3AMEHAIIMOHHBIM BUJIETAM
10 MOJIEKYJIAPHOM ®M3UKE

OHeHO‘-IHI)Ie CpCACTBa Jid TCKYHICTO KOHTPOJIA MPUBCACHLI B HpI/IJ'IO)KeHI/IH Nel

6. YYEBHO-METOAUYECKOE 1 HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIsT)

6.1. Pexomenayemas autepatypa

6.1.1. OcHOBHAs1 TUTepaTypa

ABTODBI, COCTaBUTEIHN

3arnaBue

W3narenscTBO, TO

On. agpec

JI1.1 |T'paGosckwuii P.. Kypc ¢usuxu: yuedbnoe nocodue ais Byzos  |Cankr-IlerepOypr:
Jlann, 2009
JI1.2 |CaBenne 1.B. Kypc ¢usuku. T.1. Mexanuka. Canxkr-IlerepOypr:
MonekynsipHast puzuka: B 3-X T.; ydeOHOe Jlansb, 2016
JI1.3 |Anmanaxosa I'.B., [IpakTuyeckue U CEeMUHAPCKUE 3aHATHSI 110 T'opHo-Amnraiick: BULL |http://elib.gasu.ru/index.ph
TTerposa O.I1. MOJICKYIISIpHO# (usuke u TepmoauHamuke ¢ [CATY, 2018 p?
HCIIOJIb30BAHUEM JIUATIOTOBOTO 00YUCHHS. option=com_abook&view
Y.1: yqeOHOe mocobHe [Is By30B =book&id=2201:praktiche
skie-i-seminarskie-
zanyatiya-po-
molekulyarnoj-fizike-i-
termodinamike-s-
ispolzovaniem-
dialogovogo-obucheniya-
chast-
1&catid=6:physics&Itemid
=164
JI1.4 |AnmapakosaI'.B., IMpakTHyeckre ¥ CEMUHAPCKUE 3aHATHUS MO T'opro-Aunraiick: BULL [http://elib.gasu.ru/index.ph
ITerposa O.I1. MOJICKYIISIpHO# (pusuke u TepmoanHamuke ¢ [CATY, 2018 p?
HCIIOJIB30BAHHEM IHAJIOrOBOTO OOYUYCHHS: option=com_abook&view
y4eOHOe IocoOue IS BY30B =book&id=2202:praktiche
skie-i-seminarskie-
zanyatiya-po-
molekulyarnoj-fizike-i-
termodinamike-s-
ispolzovaniem-
dialogovogo-obucheniya-
chast-
2&catid=6:physics&Itemid
=164
JI1.5 |Hukonaesa E.T. IMpakTHKyM 10 00IIEMY KypCy (QHU3UKH. Topuo-Aurraiick: BULL [https://elib.gasu.ru/index.p
MonexynsipHas ¢usuka u repmoauHamuka:  |TAI'Y, 2023 hp?
yueOHOe mocodue option=com_abook&view
=book&id=5144:1132&cat
id=6:physics&Itemid=164
6.1.2. lonoiHUTeIbHAS TUTEPAaTypa
ABTOPBI, COCTABHUTEIH 3arnaBue U3natenscTBO, TO1 Omn. agpec
JI2.1 |[CaBennes U.B. Kypc o6mieii pusuku. Ku.3. Monekynspras |Mocksa: Actpeinb,
(usuka u TepMoHaMuUKa: yueOHoe nocobue 2004
JUTSL BTY30B: B 5-H KH.
JI2.2 |(IIerposa O.IL, Ilerpos |JIabopaTopHblii NIPaKTUKYM O OOLIEH I'opro-Anraiick:

A.B., Ilerpos A.B.

(usuke. MonekynspHas QuU3uKa u
TEepMOAMHAMUKA: y4eOHOE TocOOue Il By30B

MHKO, 2008




J12.3

Cusyxun J1.B.

OO6uwmii kypc pusuku. T.2. TepmoanHamMuka 1
MoJeKysipHas Gu3uka: B 5-U T.: yueOHOe
nocobue 1isi By30B

Mocksa: ®u3mMaTiIuT,
2014




6.3.1 IlepevyeHs NporpaMMHOro oGecredeHnst

6.3.1.1[7-Zip

6.3.1.2|Google Chrome

6.3.1.3[MS Office

6.3.1.4|Adobe Reader

6.3.1.5|Kaspersky Endpoint Security ams 6usneca CTAHJIAPTHBIN

6.3.1.6|MS WINDOWS

6.3.1.7|Moodle

6.3.1.8|NVDA

6.3.2 Ilepevyenb nHGOPMALUOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|ba3a naHHBIX «DJIeKTpOHHAs OMbOIMMOoTEeKa [ OpHO-ANTaliCKOr0 rOCYIapCTBEHHOTO YHHUBEPCHTETa
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7. OBPA3OBATEJIBHBIE TEXHOJIOT' U

JUCKYyCCHA

npoOIeMHast JEKIHs

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

Homep aynuropun |(Ha3nauyenue OcHOBHOe OCHALLlEeHHUe

214 b1 Kabuner MeTonnku npenogaBanus GU3NKH. | YaeHnIecKas JOCKa, MyJIETUMEIUATIPOSKTOP, KOMIBIOTED,
YyeOHasg ayTUTOpHUS AJIS IPOBEICHUS 9KpaH, IOCaJO4YHbIE MeCTa 00ydaroIuxcs (10 KOJIUYECTBY
3aHATUH JEKIIMOHHOTO THIIA, 3aHATHI oOyuaromuxcs), pabouee MeCTO IPenoAaBaTes

CEMHMHAPCKOT'0 TUIIa, KypCOBOTO
MIPOEKTUPOBAHMUSI (BBITIOTHEHHS KyPCOBBIX
paboT), TPYNIOBBIX U WHANBUIYAIbHBIX
KOHCYJIBTAIUH, TEKYIIETO KOHTPOJIS U
MPOMEKYTOYHON aTTeCTalluu

109 b1 JlabopaTopust MOJEKYISIPHOH (PH3UKH. Y CTaHOBKH JJIs1: U3yUEHUS T'a30BbIX 3aKOHOB;
Y4ebHast ayJUTOPHS AJIsl TPOBEICHNUS ornpezeneHust KO3 hUIreHTa JMHEHHOTO PacIINpeHNSs;
3aHATUH JEKIIMOHHOTO THIIA, 3aHATHI ornpezeneHust Ko3(h(HUIHEHTa BSI3KOCTH KHUIKOCTH;
CEeMUHAPCKOTO THIA, KypCOBOTO OTIpeJIeTICHUs Pa3MEPOB OPOYHOBCKHX YaCTHII;
MPOEKTUPOBAHHUS (BBIMOJHEHUS KYPCOBBIX |onpeeneHus koadduireHTa moBepXHOCTHOTO
paboT), rPyNNOBBIX U HHIUBUAYAIBHBIX HATSDKEHUS;, N3YYeHUS aqia0aTHIeCKHUX MPOLECCOB;
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS U ornpeeseHust KoauireHTa TerIonpoOBOAHOCTH;
MIPOMEKYTOYHOM aTTecTalluu onpezenenus teroémkoctu. Komruieke "®duzndeckuit

NPaKTHKYM 0 MOJIEKYJIsipHO#t dusuke". Habop
JIEMOHCTPAITMOHHBIH ""a30Bble 3aKOHBI U CBOMCTBA
HacblleHHbIX napoB". Hacoc BakyymHbIil KoMoBckoro.
Crenzpl yueOHble. MaHOMETpP BOJISHOM, METPOHOM,
MHUKPOMaHOMETp. MUKpPOCKOIIbI, HAOOp apeoMeTpOB,
tpaHcdopmarop (Perynsrop nanpspkenns PHIL),
JIEKTPOIIeYb MaJiasi, NEeKTPOILIUTKA JJabopaTopHasi.
Crenppl: «JlecaTnaHble TPUCTABKI», «OCHOBHBIE
3akoHbIY, «Cuctema CHy», «TexHuka 0€3011aCHOCTHY,
«Dopmyns». [locanounslie Mecta 00ydaronuxcs (1o
KOJIM4ecTBy oOyuaromuxcs), pabodee MecTo
IperoIaBaTessi, yueHHIecKas JocKa

211 B1 KommnbroTepHslii kinace. Y4yeOHast Pabouee mecro npenonasaresns. [locagounsie Mmecra
ayIUTOpUs JJIS IPOBEICHUS 3aHATHH oOygaromuxcs (10 KOTMIECTBY 00YJaOLIIXC),
JIEKIIMOHHOTO THIIA, 3aHATHH CEMIHAPCKOTO [KOMITBIOTEPHI C T0CTyNOM K HTepHeT

THIIA, KYPCOBOTO MPOEKTUPOBAHUS
(BBITIOTHEHUST KYPCOBBIX PaboT),
TPYIIHOBBIX U HHANBUYaIbHBIX
KOHCYJIbTAIlNi, TEKYILET0 KOHTPOJIS U
npoMeKyTouHOH arrectanuu. [lomemnenue
JUISL CAMOCTOSITEIEHON paboThI




9. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIUXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MOZY JIS)




Jlekuyu, ¢ OJHON CTOPOHBI — 3TO OJHA M3 OCHOBHBIX (POPM YuSOHBIX 3aHATHH B BBICIIUX YUSOHBIX 3aBEJCHUSIX, IPEICTABISIOIAs
€000l cHCTEMaTHYECKOe, MOCIIeI0BATEIFHOE YCTHOE H3JIOKEHNE PEMOAaBATEIEM ONPEICICHHOTO pa3/eina KOHKPETHOH HAyKH HITH
y4eOHOM AUCIUIUTUHBL, C APYTOH — 3TO 0c00ast popMa caMOCTOATENBHOM PaboThI ¢ yueOHBIM MaTepuanoM. JIeKIus He 3aMeHsIeT
c0o00ii KHUT'Y, OHA TOJIBKO MOATAJIKUBACT K HE, PACKPBIBAsI TEMY, TPOOJIEMY, BBIACIISS [IaBHOE, CYIECTBEHHOE, Ha YTO CIICIYeT
00paTHTh BHUMaHHUE, YKa3bIBaeT MYTH, KOTOPBIM HYXXHO CJIeIOBaTh, JTOOHBAsCh TYOOKOTO MOHUMAHUS IOCTABICHHOW MPOOJIEMBI, a
He 00IIei KapTHUHBI.

PaboTa Ha JEKIUK — 3TO CIIOKHBIN MPOIIECC, KOTOPBIH BKITIOYACT B ce0s TAKHE DJIEMEHTHI KaK CIIyIIaHUe, OCMBICIICHHE H COOCTBEHHO
KOHCIICKTUpPOBaHUeE. J{J1st TOro, 4TOOBI JICKIHs BHIIIOIHIIA CBOS HA3HAYCHHE, BAYKHO IOJrOTOBUTHCS K HEH U €€ 3aIliCH eLle 10
MPUX0/ia MPETOIaBaTelsl B ayIUTOPHIO. be3 3Toro aanpHellee BOCIPHUITHE JISKIUH CTAHOBHUTCSI CIIOKHBIM. JICKIUSI B YHUBEPCHTETE
paccunTaHa Ha MOATOTOBJICHHYIO ayauTopHio. [IpermoaaBaresp u3aaraet Jir000il BONPOC, OPUEHTUPYSICH HA TE 3HAHMS, KOTOPBIE
JIOJDKHBI OBITh Y CTYICHTOB, YCBOMBIIMX MaTepHall BCEX MPEAbLIYIINX JICKIMA. BaKHO HAYYUTHCS CIIYIIATh MPEMOIaBaTEINs BO BpeMs
JICKLH, TIO/ICP)KUBATh HEMPEPHIBHOC BHUMAHKE K BBICTYIIAOIIEMY.

OpHaKo, OJTHOTO CITyIIaHus HeaocTaTouHo. HeoOxomuMo GUKCHPOBATh, 3aIIMCHIBATH TOT OTOK HH(OPMAIMHU, KOTOPHIi coobmaeTcs
BO BpeMsI JICKIIMH — HAYIUTHCSI BECTH KOHCIIEKT JIEKIHH, T/1¢ (HOPMYITHPOBAIHNCH ObI HAHOOJICE Ba)KHBIC MOMCHTHI, OCHOBHBIC
TIOJIOXKEHUS, U3JIaraeMbIe JISKTOpOM. JIJisl BeIeHUsT KOHCIIEKTa JICKIIUH CIIeyeT UCTI0NIb30BaTh TeTPaib. BejieHrne KOHCIIeKTa Ha
JINCTOYKAX HE PEKOMEHIYETCsI, IOCKOJIBKY OHH HE TaK yJOOHBI B HCIIOJIb30BaHUH U 9acTO TEPSIOTCsL. [Ipu oopMIteHnH KOHCIIEKTa
JICKIIUK HEOOXOTUMO OCTABJISTH MOJIS, TAE CTYJCHT MOXKET 3aMUCaTh CBOU COOCTBEHHBIE MBICITH, BO3HUKAIONIHE MAPAILICIBHO C
MBICJISIMH, BBICKa3aHHBIMH JICKTOPOM, @ TAK)KE BOIIPOCHL, KOTOPBIE MOT'YT BO3HUKHYTH B IIPOLIECCE CIYILIAHHS, YTOOBI IOIYYUTh HA
HHX OTBETHI [IPH CAMOCTOSTEIILHON MPOPadOTKe MaTepraia JICKIUH, IPH H3YYCHUH PeKOMEHIOBAHHOMN JIUTEPATYPBI UITH
HEMOCPECTBEHHO Y MPEenoaBaTens B KoHIle JeKui. COCTaBIIsAA KOHCIIEKT JICKIUH, CIIEYET OCTABIIATh 3HAUYUTENbHBIA HHTEPBAI
MEXIy CTPOYKaMH. DTO CBS3aHO C TEM, YTO MHOT/IA BOSHMKACT HEOOXOJMMOCTh BIKCATh B IEPBOHAYAIBHBIN TEKCT JICKIIUH OIHY WA
HECKOJIbKO CTPOUCK, UMEIOIIUX MPUHIUIHATFHOES 3HAUCHHUE U TIOUEPIHYTHIX U3 PYTHX UCTOYHUKOB. PacCTOSIHUE MEX Y CTPOKAMH
HEOOXOANMO TAKKE [UTSl IOAYEPKUBAHHMS CIIOB HJIM LIEJBIX TPYIII CIIOB (TAKOE IOJYCPKUBAHUE BBI3BIBACTCSI HEOOXOAUMOCTBIO
MPUBIIeYs BHUMaHHE K TAHHOMY MECTY B TEKCTE TP MOBTOPHOM 4YTeHHH ). OOBIYHO MOJUESPKUBAIOT OMPEICIICHHUS, BBIBOIBI.

Takke BaKHO MOJHOCTHIO 03 BCAKHX M3MEHEHHUIT BHOCUTH B TETPAb CXEMBbI, TAOIHUIIBI, YEPTEXKHU U T.II., €CIIH OHH HPEIMOIATaloTCs B
nekuuu. Jjis Toro, 4To0bI COBMECTUTh MEXaHHUYECKYIO 3aIHCh C TIOYTH JOCIOBHBIM (PMKCHPOBaHHEM HaNOOJIee BaKHBIX MOJIOKEHHH,
MO’KHO HCIIOJIB30BaTh CHCTEMBI YCIOBHBIX COKPAICHHU. B mepByro ouepenp COKpAIAOTCs JTHHHBIE CJI0BA H T€, YTO IIOBTOPSIOTCS B
pedn JeKkTopa Yaine Bcero. IIpu 3ToM caMo COKpalieHHe TODKHO ObITh 0 BO3MOXHOCTH KPAaTKHM.

CemuHapckue (IpakTuieckue) 3ansaTus CaMmocTosTenbHas padoTa CTYASHTOB 0 MOJr0TOBKE K CEMUHAPCKOMY (IIPaKTHUECKOMY)
3aHATHIO JOJDKHA HAUMHATHCS C O3HAKOMIICHHUS C INITAHOM CEMHHAPCKOTO (IPAKTHIECKOTO) 3aHATHS, KOTOPBII BKIIIOUAaeT B ceds
BOIIPOCHI, BHIHOCUMBIE Ha 00CY>XIEHHE, PEKOMEH/IAIMH 110 IIOATOTOBKE K CEMHHApY (IPaKTHYECKOMY 3aHSTHIO), PEKOMEHIyeMYIO
IUTEepaTypy K TeMe. M3ydeHne maTepuana ciegyeT HadaTh ¢ MPOCMOTpPa KOHCIIEKTOB JICKIH. BocCcTaHOBUB B MaMATH MaTepHall,
CTYZEHT IPUBOJUT B CUCTEMY OCHOBHBIE IIOJIOKEHUS TEMBI, BOIIPOCHI T€MBbI, BBIACIIASA B HEH TJIaBHOE U HOBOE, HA YTO 00paIlaoch
BHUMAHHE B JICKIIUH. 3aTeM Clie{yeT BHUMATEIIbHO IIPOYUTATh COOTBETCTBYIONIYIO T1aBy yUeOHMKA.

J1s Gonee yriayOneHHOTO U3y4eHHs BOIIPOCOB PEKOMEHIYETCs KOHCIIEKTHPOBAaHUE OCHOBHOI! U IOMOHUTENBHON TUTEPATYPBI.
Yuras peKOMEHOBaHHYIO JINTEPaTypy, He CTONT ITACCHBHO TIPUHUMATH K CBEJICHHUIO BCE HAMMHCAHHOE, CIEAYET aHAM3HPOBATh TEKCT,
JyMaTh HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aIIMCH 110 XOJly UTEHUs, KOTOPbIE IIPEBPAIIAIOT YTEHHUE B IPOLecC. 3alliucu MOTYT BECTUCH B
pa3IUYHOM (opMe: pa3BepHYTHIX U IMPOCTHIX IUIAHOB, BEITHCOK (TE3MCOB), aHHOTAINI M KOHCIICKTOB.

ITono6pas, 0TpaboTaB MaTepHal U YyCBOUB €r0, CTYACHT IODKEH Ha4aTh HEMOCPEACTBEHHYIO ITOJI'OTOBKY CBOETO BBICTYIIJICHUS Ha
CEeMHHAPCKOM (IPAKTHIECKOM) 3aHATHH JJIS 9eTO CIeAyeT IPOayMaTh, KaK OTBETHTH Ha KaXKIBIH BOIIPOC TEMBL

Mo xa>knoMy BoOIIpoOCy IUTaHA 3aHATUH HEOOXOAUMO MOATOTOBUTHCS K YCTHOMY COOOIIEHHUIO (5-10 MuH.), OBITh FOTOBBIM PUHATH
ydacTre B 0OCYKICHUH U HOTOTHEHHHN JOKJIAI0B U COOOMEHHH (10 5 MUH.).

BricTymeHue Ha CEMUHAPCKOM (IIPAaKTUIECKOM) 3aHATHH JOJDKHO YAOBIETBOPATH CIACAYIOIMM TPEOOBAaHUAM: B HEM H3J1araloTcs
TEOpeTHUECKHE ITOJXOABI K PACCMATPHBAEMOMY BOIIPOCY, IACTCs aHAIN3 NPHHIINIIOB, 3aKOHOB, OHATHII U KaTETOPHIf;
TEOPETHUYECKUE MONOKEHUS MOAKPEIIIAIOTCS (hakTaMy, IPUMEPAMU, BBICTYIIJICHHE A0JDKHO OBITh apIyMEHTUPOBAHHbIM.

JlabopaTopHble pabOTHI ABISAIOTCS OCHOBHBIMH BUIaMM YUEOHBIX 3aHITHH, HAIIPaBICHHBIMU Ha KCIEPUMEHTANBHOE (IIPAKTUUECKOE)
HOATBEPXKICHUE TEOPETUUECKUX MONOKEHU U popMupoBaHUe 00ILENPOPECCHOHANBHBIX U IPO(ECCHOHANBHBIX KoMIEeTeHIMH. OHH
COCTaBJIAIOT BaXKHYIO YaCTh TEOPETHUECKOH U PO(ECCHOHATBHON MPAKTHUECKOH TTOATOTOBKH.

B npouecce 1abopaTopHoil paboThl Kak BUAa y4eOHOTO 3aHATHUS CTYJEHTHI BBINOJIHSAOT OJHO MIXM HECKONBKO 3aJaHUi 0]
PYKOBOJCTBOM IIPETIOaBaTENs B COOTBETCTBUH C M3y4aeMbIM COJEPKaHUEM Y4eOHOTO MaTepHana.

ITpu BeINOIHEHUH 00yYaOMIKUMUCS JA00PATOPHBIX PAOOT 3HAUMMBIM KOMIIOHEHTOM CTAHOBATCS IIPAKTUYECKHE 3aJaHUs C
HCTIONBb30BaHUEM KOMIIBIOTEPHOI TEXHUKH, Ta00paToOpHO - MPHOOPHOTro 000pynoBaHUs U Ap. BeimonHeHue cTyneHTaMu
71ab0PaTOPHBIX PabOT MPOBOTHUTCA C IIENBbIO: (POPMHUPOBAHUS YMEHHUH, IPAKTHIECKOTO OMbITa (B COOTBETCTBHU C TPEOOBAHMAMH K
pe3ysbTaTaM OCBOCHHUS TUCLUIIIMHEIL, X HA OCHOBAaHUH NepedHs GOpMUPYEMBIX KOMIETCHIMH, YCTAaHOBICHHBIMH paboueit
IIporpaMMON JUCHUIIIMHBI), 0000IIEH s, CUCTEMATU3alMU, YIIIyOIeHuUs, 3aKPEIUIEHUS [I0Ty4EHHBIX TEOPETUUECKUX 3HAHUH,
COBEPIICHCTBOBAHUS YMEHHUI PUMEHATH MTOTYUYCHHBIC 3HAHUS HA IIPAKTHKE.

CocraB 3aaHuil Juis 1a0OPaTOPHOH pabOThI NOJKEH OBITh CILIAHUPOBAH C PACYETOM, YTOOBI 32 OTBEICHHOE BPEMS OHU MOIJIU OBITh
BBIIIOJTHEHbI KAY€CTBEHHO OOJIBIIMHCTBOM CTYICHTOB.

ITpu nnanupoBaHUM 1a0OPATOPHBIX PAOOT ClIEAYET YUUTHIBATh, YTO B XOJ€ BBINOIHEHUS 3aJaHUH y CTyIEHTOB (POPMHUPYIOTCS
YMEHHMS U TIPAKTUUECKUI OMBIT PAOOTHI C PA3IMYHBIME NIPHUOOPaMH, YCTaHOBKaMH, 1a00paTOPHBEIM 000PYI0BaHHUEM, aIllapaTypoi,
IpOrpaMMaMH U JIp., KOTOPEIE MOTYT COCTABIIATE YacTh IPO(ECCHOHAIBHON MPAaKTHUECKON MOATOTOBKY, a TAKXKe
HCCIeI0BaTeNbCKIE YMEHHs (HaOMoAaTh, CPaBHUBATh, aHAIN3HPOBATh, YCTAHABINBAThH 3aBHCHMOCTH, I€NIaTh BBIBOABI H 0000IIEHH,
CaMOCTOSATENBHO BECTH UCCIEA0BaHUE, ODOPMIIATH PE3YIbTATHI).

BrimonHeHno 1a60paTopHBIX paboT MpeamecTByeT NPOBEPKa 3HAHNI CTYyIEHTOB - UX TEOPETHIECKOI TOTOBHOCTH K BBITIOTHEHHIO
3a7aHus.
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@®opMbl OpraHu3ayu CTYASHTOB IIPU IPOBEACHUH JIAO0PATOPHBIX PadboT: GpOHTANIbHAS, TPYIIIOBAs U MHANBUAYyanbHas. [Ipn
¢bpoHTanbHOU GopMe OpraHu3aluy 3aHATUHN BCE CTYIEHTHI BHIIOIHSIIOT OJHOBPEMEHHO OIHY U Ty e paboty. Ilpu rpynnosoit
(hopMe opraHu3alMy 3aHITHIH O/IHA U Ta ke padoTa BBIMOIHAETCS IpynnaMu 1o 2 - 5 yenosek. [Ipu uHAMBHAYaNbHOU opMe
OpraHu3aluy 3aHATUH KaXIblil CTYEHT BBIIOJIHIET UHIUBUIYAIbHOE 3alaHUE.

Texymuii KOHTPOJIb Y4eOHBIX JOCTHXKEHHUI MO pe3yIbTaTaM BBIIOIHEHHUS Ja00paTOPHBIX pabOT POBOIUTCS B COOTBETCTBUH C
CHCTEMOM OLleHUBaHUs (PEHTHHIOBOM, HAKONUTEIBHOM U JIp.), a Takoke GopMaMH U MeToaMu (KaK TPaAULMOHHBIMY, TaK U
WHHOBAIIMOHHBIMH, BKJIIOYAsi KOMITBIOTEPHBIE TEXHOJIOTHH), YKa3aHHBIMH B pabodeil mporpaMMe TUCIUIUIMHEL (Moayist). Texymuii
KOHTPOJIb IPOBOAUTCS B Ipeiesiax yueOHOro BpEMEHH, OTBEICHHOIO pabounuM ydeOHbIM IJIAHOM Ha OCBOCHUE AUCIIUILIUHEL,
PEe3yIBTATHI 3aHOCATCS B KypHaJ yueOHBIX 3aHATHH.

O0beM BpeMeHH, OTBOAUMBII Ha BBIIOJIHEHNE JIA00PATOPHBIX PaboT, INIAHUPYETCS B COOTBETCTBUU ¢ yueOHbIM I1aHoM OITOIT.
[epevens madopaTopHbix padot B PI1J], a Takke KOJMYECTBO YaCOB HAa UX MPOBEICHHUE JODKHBI 00CCIICUNBATD PEaTU3aIlUI0
TpeOOBaHUM K 3HAHUSM, YMEHUSAM U IPAKTUUECKOMY OIBITY CTYJEHTa 0 JUCLUILIMHE (MOLy0) cooTBeTcTBYIomEeil OITOIL.

CamocTosTenbHas paboTa 00yJaronMXcsi— 3TO IUIAHUpyeMas yaeOHasi, yaeOHO-HCCIIeIoBaTeNIbCKast, HAyIHO-HUCCIIe[OBATeIbCKas
paboTa, BBITIOIHAEMAs BO BHEAYIUTOPHOE BpEeMs 0 33AaHUIO U IIPH METOANYECKOM PYKOBOJCTBE IperofaBaTels, Ho 6e3 ero
HETIOCPEICTBEHHOTO YYaCTHsL.

O0BEM caMOCTOATENBLHON pabOThI ONpeIeNsIeTCs y4eOHBIM TUIAHOM OCHOBHOH TpodeccroHaIbHOI 00pa30BaTeIbHONIPOrpaMMbI
(OIIOII), paboyeit mporpaMMoi AUCHUILIMHBL (MOJYIIS).

CamocTosTenpHas paboTa OPraHU3yeTCs H IPOBOAUTCS C HeTbi0 GOPMUPOBAHIS KOMIIETCHIIHH, IOHUMAaeMBIX Kak CIOCOOHOCTB
IPYMEHATE 3HAHUS, YMEHHS U IMYHOCTHBIC Ka4eCTBA JUIS YCICITHOH IPaKTHIECKON JIEITeTEHOCTH, B TOM YHCIIC:

- hopMHpOBaHNA yMEHHUH 110 TIONCKY U UCTIONB30BAaHUIO HOPMATHBHOM, IIPaBOBOH, CIIPABOYHO U CIEIMATbHOMN JTUTEPATYPHI, a TAKKE
JPYTHX UCTOYHUKOB HH(OPMALIHH;

- KAYeCTBEHHOTO OCBOCHHS M CHCTEMATHU3AIIH ITOTyUCHHBIX TEOPETHUECKUX 3HAHUI, X YrIyOIeHNs U pacIInpeHus o
HPYMEHCHHUIO Ha YPOBHE MEXKIIPESIMETHBIX CBSI3€H;

- hopMHPOBaHNSA yMEHUS IIPUMEHSTH [OTyIeHHBIC 3HAHMA HA IIPAKTHKE (B IPO(PECCHOHAIBHON EATeTbHOCTH) U 3aKpeTICHHS
MPAKTHYECKUX YMEHHH 00yJaronMXCs;

- Pa3BHUTHSA MO3HABATENBHBIX CIIOCOOHOCTEH, (QOPMUPOBAHHS CAMOCTOSTEIFHOCTH MBIIUICHHS 00yJaloNHXCs;

- COBEPIIIEHCTBOBAHUS PEUYEBBIX CIOCOOHOCTEN 00ydatomuxcs;

- opMHpOBaHNA HEOOXOAUMOTO YPOBHS MOTHBAIINH OOYJAOIINXCS K CHCTEMAaTHIECKOH paboTe JUIs MOoTydeHHs 3HAaHUH, YMCHUH 1
BJIAJICHUH B [IEPHOJ] y4eOHOTO CEMECTpa, AKTUBHOCTH 00YYAFOLIMXCs, TBOPYESCKOI HHUIMATHBEI, CAMOCTOSTEIEHOCTH,
OTBETCTBEHHOCTH M OPTaHH30BaHHOCTH;

- (hopMuUpOBaHUSA CIIOCOOHOCTEH K cCaMOPa3BUTHUIO (CaMOIIO3HAHHUIO, CAMOOIIPEJEICHUI0, CAMOOOPa30BaHUIO,
CaMOCOBEPIICHCTBOBAHHIO, CAMOPEATN3aliH 1 CAMOPETYIISINH);

- Pa3BUTHS HAyYHO-UCCIICIOBATEIILCKUX HABBIKOB;

- Pa3BHUTHA HAaBBIKOB MEKITMYHOCTHBIX OTHOIICHHI.

K camocTosTensHol paboTe o JUCHMIUIMHE (MOJYJII0) OTHOCSTCS: MPOopaboTKa TEOPETUIECKOTO MaTepuasa AUCIUILIHBL
(MOIyIsT);TOATOTOBKA K CEMHHAPCKUM U MPAKTHYESCKHM 3aHATHAM, B T.4. TIOJTOTOBKA K TEKyIIeMy KOHTPOIIO yCIIeBAEMOCTH
obyuaroImuxcs(TeKyIas aTTecTalus); MOAr0TOBKA K JIAOOPAaTOPHBIM paboTaM; MOATOTOBKA K MPOMEXYTOUHO aTTecTanny (3a4éram,
JK3aMeHaM).

Bust, hopMbI 1 00EMBI CAMOCTOSTENBHOI PabOTH! 00YJaOIINXCATIPH H3YUCHUH JUCIUILTHHBI (MOJYIIS) OIPEIENIOTCS:

- COZIep’KaHUEM KOMIIETEHINH, GOPMUPYEMBIX AUCUUILIHHON (MOIyNIeM);

- crIenu(pUKOi TUCIUIIINHEI (MOAYIIS), TPHUMEHIEMBIMH 00pa30BaTEIbHBIMH TEXHOIOTHAMUY;

- TpynoeMkocTsio CP, mpeaycMoTpeHHOM y4eOHBIM IIaHOM;

- YpOBHEM BEICIIETO 0Opa3oBaHus (OakalaBpHar, ClleINaIuTeT, MaruCcTpaTypa, acHHpaHTypa), Ha koropoM peamnsyercs OIOIT;
- CTEIIEHBIO IOJrOTOBIEHHOCTH 00y4aIOIIUXCSL.

KypcoBast paboTa sIBISIETCS CAMOCTOATETEHBIM TBOPYECKUM THCHMEHHBIM HAyYHBIM BHIOM JESTEIBHOCTH CTYEHTA IO pa3paboTKe
KOHKpeTHO TeMbl. OHa O0TpaxkaeT IPHOOPETEHHbIE CTYJCHTOM TEOPEeTUIECKUE 3HAHUS U IIpaKTHYecKue HaBblkU. KypcoBas paboTa
BBITIOITHACTCS CTYZEHTOM CaMOCTOSITEIIBHO IO PYKOBOJCTBOM IIPENO1aBaTels.

KypcoBas pabota, Hapsiay ¢ 9K3aMEHAMH U 3a4€TaMU, SIBJISIETCS OJTHON U3 (OPM KOHTPOJIS (aTTeCTallH), TIO3BOJISIONICH OMPEIeTUTh
CTEIEHb OJAr0TOBICHHOCTY Oyaymero cnenuanicra. Kypcosble paboThl 3alUIIAIOTCSA CTyJEHTAMU [10 OKOHYAHUU U3Y4eHUS
YKa3aHHBIX JUCLUIINH, ONIPEAEIECHHbIX Y4eOHbIM IIIAHOM.

Odopmenne paboTHI JOIDKHO COOTBETCTBOBATE TpeboBaHmsAM. O0beM KypcoBoit padoTsl: 25-30 crpanul. CHUCOK IUTEpPaTyphl U
IMpunoxenus B 00beM paboThl He BXoaT. KypcoBas paboTa JOIXKHA CONEpKaTh: TUTYIbHBIH JIUCT, COJEP>KaHUE, BBEICHUE,
OCHOBHYIO 4acTb, 3aKJII0UYEHHE, CIINCOK JINTEPATypHl, Mpuiiokenue (npu Heodxoaumoctn). Kypcosas paboTa momnexut
PELEH3UPOBAHHIO PYKOBOAUTEIEM KypCcoBOi paboThl. Peniensust sBiseTcs oGuLIuaabHbIM JOKYMEHTOM M IPUKIIAIbIBAECTCS K
KypCOBOH paboTe.

TemaTuka KypcoBbIX PaboT pa3pabaTbIBaeTCs B COOTBETCTBHU C y4eOHBIM IIaHOM. PykoBonuTenb KypcoBoi paOoThI JIUIIb IOMOIaeT
CTYZEHTY OIPEENUTb OCHOBHbIEC HAIPaBICHUS PabOTHI, OUEPTUTH €€ KOHTYPHI, YKa3bIBaeT T€ HCTOUYHHUKH, Ha KOTOPBIE CIIETyeT
00paTUTh I'NIABHOE BHUMAHUE, Pa3bsACHSET, T1€ OTBICKATh HEOOXOAUMBIE KHHUIH.

CocTaBineHHBIH CIIMCOK HCTOYHUKOB HAYYHON MH(GOPMAINH, TOATEKANI N3ydeHHI0, ClIeyeT I10Ka3aTh PYKOBOAUTEIIO KypCOBOMH
paboThI.

KypcoBas pabota cocTout u3 rias U naparpadoB. BHe 3aBHCHMOCTH OT pelaeMbIX 331a4 ¥ BEIOPaHHBIX TTOIXO0I0B CTPYKTypa
PaboTHI JOJDKHA COJIEPKaTh: THTYIBHBIH JINCT, COlepKaHNe, BBECHIE, OCHOBHYIO JacTh; 3aKJIIOUCHHE; CIIUCOK JINTEPaTypEhI;
puIoXKeHue(s).

Bo BBeieHUU HEOOXOAUMO OTPa3UTh: aKTYalbHOCTb; OOBEKT; IPEAMET; ieJlb; 3aJadd; METOAbl UCCIEN0BAHUS; CIPYKTypa
paboTsI.

OCHOBHYIO 4acTb pa0OThl PEKOMEHAYETCS Pa3AeIUTh Ha 2 IIaBbl, KaX1as U3 KOTOPBIX JOJDKHA BKIIOYATh OT ABYX J10 YEThIPEX

naparpados.




CozeprkaHue TJ1aB U UX CTPYKTYpPa 3aBUCHUT OT TEMbI U aHAIM3UPYEMOT0 MaTepHala.

ITepBas rmaBa JODKHA IMETh 0030pHO—AHATMTHYECKUI XapaKTep U, KaK IPaBUIIO, SBISETCS TCOPETHIECKOH.

Bropas rnasa no 6oJblei 4acTH pacKpbIBaeT HACKOJIBKO 3TO BOZMOYKHO IPEAMET UCCIieoBaHus. B Hell mpuBoasTCS IpakTHUYEeCKUue
JaHHBIE 10 IPOOIEMAaTHKE TEMBI HCCIICTOBAHHS.

Br1BoIBbI 0(OpMIISIOTCS B BH/I€ HEKOTOPOTO KOJIMYECTBA IIPOHYMEPOBAHHBIX a03alleB, YTO MPUAAET HEOOXO0IUMYIO CTPOHHOCTh
M3JI0KEHUIO H3YYEHHOTO MaTepuaia. B HUX mogBOANTCS UTOT IIPOBEAEHHOM PabOTHI, HEMOCPEICTBEHHO BHIBOIBI, BBITEKAIOIINE U3
Bceil paboThI M COOTBETCTBYIOLIME BBIABICHHBIM Po0IeMaM, OCTaBICHHBIM BO BBEJICHUH 3a/1a4aM paOOThl; YKa3bIBaeTCsl, C KAKMMHU
TPYIHOCTSIMH HPHUIUIOCH CTONKHYTHCS B XO/€ HCCIIET0BAHHS.

[IpaBuna Hanucanus 1 0OpPMIICHUS! KypcOBOW paboThl periaMeHTUpytoTcs [Tonoxenuem o KypcoBoii pabote (poexTe),
yTBepKIeHHBIM perrenneM Yuenoro copeta ®I'BOY BO I'AT'Y ot 27 anpenst 2017 .

MpunorkeHune Nel

1. MPUMEPHBIE BOIIPOCBHI K 9K3AMEHAITUOHHBIM BUJIETAM
1O MOJIEKYJISIPHOU ®U3UKE

1. MonekynsipHO-KUHETHYECKasi TEOPHS UIeadbHOTO raza. OCHOBHBIC TMOJNIOKEHHUS U OCHOBHOE ypaBHeHue MKT
nacaJIbHOI'O Trasa. CpeIlHH}I KHHCTUYCCKAad OHEprusd MNoCTymnaTCJIbHOTO ABWIKCHUA MOJICKYII. ITocTostnaas
bonpumana. CTaTHCTHUYECKHI CMBICI TEMIIEPATYPHI U AABICHHUSL.

2.0mbITHOE TOATBEP)KACHUE NPABHWIIBHOCTH OCHOBHOTO YpaBHEHHsI KHWHETHYECKOH TeOopuu. YpaBHEHHUE
COCTOSIHMSI HJI€AJTbHOTO Ta3a. DKCIepUMEHTAIIbHBIE Ta30BbIe 3aKOHBI U X CPABHEHHE C TEOPETUUECKUMU.

3.Cxkopoctu razoBeix Mosiekyin. Ombit Llltepra. Pactipenenenue ckopocTeit Monekyn mo MakcBemry.

4. SIBneHuns nepeHoca B ra3ax. Ba3kocTh (BHyTpeHHEE TpeHue).

5.5IBnenus nepeHoca B razax. duddysus.

6. 5IBieHuns nepeHoca B razax. TemonpoBoAHOCTb.

7.IlepBoe HauaIO TEPMOJUHAMUKH U €70 METOAOJIOTHUECKOE 3HAUCHHE.

8.Crenenn CB060,Z[I>I. HpI/IHI_II/IH PAaBHOMCPHOI'O pacHnpeaACiICHUA S3HCPIrUun MO CTCICHAM CBO60IH:I, rpaHUlbl €O
MNPpUMCHHUMOCTH. BHyTpeHHHfI OHEPrus UACAJIbHOIO rasa.

9.Kiraccuueckast TEOpHA TCIIJIOEMKOCTH I'a30B U €€ 3aTPYAHCHUS. KBanToBrIe MMPEACTABJICHUSA O TCIIJIOCMKOCTH
Ta30B.

10.130mpormecch B razax. PaboTa, coBepiraemast ra3oM B H30TIPOIIECCaX.

11.Anqnabatnyeckuii npouecc. YpaBHeHnue Ilyaccona. Pabora, coBepimaemas mnpu aguadaTn4eckoM
mpolecce.

12.06patumbie 1 HeoOpaTtumble npouecchl. TeruoBsle Mamuubl. Lukn Kapao u ero KIIZ. KomnuectBennoe
BBIp@KEHHE BTOPOTO Hadalla TEPMOTUHAMHUKH.

13.BTOp0€ Ha4YaJl0 TCPMOAWHAMUKHU. BHTPOHI/IH - (I)YHK]_[I/ISI COCTOSIHUS. 3aKOH BO3pacCTaHusl OHTPOIIMHU B
HSOHHPOBaHHOﬁ CHUCTEMCE. 9HTpOHI/I$I nacaJIbHOIO rasa.

14.OuTponus U BepoaTHOCTh. CTaTUCTUYECKUI ~ XapaKTep BTOPOro Hayajla TEPMOAMHAMUKH U TPaHMIBI €T0
npumennMoctd. CoBpemenHble B3msinbl Ha Il Hawamo tepmommnamuku. TemnoBas Teopema HepHcTta mnm
TpeThe HA4all0 TEPMOJAUHAMHUKHU.

15.01cTynnienne peanpHBIX Ta30B OT 3aKOHOB JUIsl WJEabHBIX Tra3oB. YpaBHeHHe Ban-nep-Baanbca.
CpaBHenue nzotepM Ban-nep-Baansca ¢ skcneprMeHTalbHBIMU HU30TEPMaMH.

16.BuyTpenHss sHeprus peanbHoro rasza. ¢ dexr Jxoynsa-Tomcona. CxmkeHHe ra30B U MONyYSHHUE HU3KHX
temneparyp. IloHsTue 06 oTpuLaTeTbHOIN aOCOMIOTHON TeMIepaType.



17.Teopus BemecTBa B JXKUAKOM cocTosHuH. OOmmMe CBOMCTBA W cTpoeHHE >KuakocTed. [lo-BepxHOCTHOE
HaTsKEHUE.

18.CmaunBanve 1 KaWUApHBIEC sBIIeHUA, popmyia JXKiopeHa. IIpakTruaeckoe UCITONB30BaHUE TTOBEPXHOCTHBIX
SIBJICHUM.

19.Teopus BemiecTBa B TBEPAOM COCTOSHUH. Kpucrammmdeckne W amMopdHbIe Teima. MOHOKPHCTAUTBI U
MOJIMKPUCTAIUTBI. AHM30TPONUS (PU3MUYECKUX CBOWCTB MOHOKPUCTAIUIOB. Kitaccudukariyss KpUCTaUIOB MO THITY
MEXMOJICKYJISIPHBIX CHII: aTOMHBIE, HOHHBIE, METAJUTMYECKUE W MOJIEKYIISIPHBIE KPHCTAJLITBI.

20.TerioBble  CBOWMCTBA TBEPJABIX TENI: TEIUIOBOE pACIIUPEHHE, TEIUIONPOBOJHOCTh, TEIJIOEMKOCTb.
Owmmuprdeckuit 3akoH [lromonra u IItn. 3atpynHeHus KiaccHuecKod (U3WKH B OOBSICHEHHH TEMIEpaTypHOU
3aBUCHMOCTH TEIUIOEMKOCTHU TBEPIBIX TEI.

21.®azoBpie  mpeBpamieHWs. JlmarpamMma  COCTOSIHMS — BemmecTBa. [poiHas TodYka. YpaBHCHHE
Knaneiipona-Knaysuyca, ero npuMeHEHHE K IMpollecCaM HCHApeHUs, IUIaBJICHUS W BO3rOHKH. OCOOCHHOCTH
(ha30BBIX TpeBpaIIeHII BOABI M €€ POJIb B IPUPO/IE.

TPETHUIA BOITPOC B BUWJIETAX IO MOJIEKYJISIPHOM ®U3UKE

U TEPMOINHAMMUKE

Packpvimp codepiricanue cnedyoujux nOHAMUIL:

1. BemecTBo, KOJIMYECTBO BEIIECTBA, YUCIO ABOTAIPO, MOJISIPHAS Macca.
2. Makpockonunyeckast 1 TEpMOIMHAMUYECKasi CHCTEMBL.

3. MBomporeccrl, aanadaTHIecKuii mpoIecc.

4. KI1/] TernoBo MalidHbI, XOJIOAWIBHBINA KO OUITHEHT.

5. AOcomroTHast U OTHOCUTENbHAS BIAYKHOCTb, TOUKA POCHI, yIIPYrOCTh BO-
JSTHBIX T1apOB.
6.AOCoIOTHAs TEMIIEpaTypa, a0COMOTHBIN HYIIb.

7.2Heprus, BHYTPEHHSIS YHEPTHsI BEIECTBA.

8.Pabora, TennoTa, KOJMYECTBO TEILIOTHI.

9.[lnvHa 1 cpenHasa ATMHA CBOOOJHOTO Ipobera MoKy, BaKyyM.
10.Kputndeckoe COCTOSTHUE BEIIECTBA, KPUTHUECKHE MTapaMETPHI.
11.BpoyHOBCcKOE IBHXKEHHE, (ITYKTyaIlus.

12. Tudpdy3us, TEmIonpoBOJHOCTD, BI3KOCTb.

13.Beunsie npurarenu | u |l pona.

14.Bupl ABYDKEHUS MOJIEKYJIbI, CTETIEHU CBOOO/IBI.

15.PaBHOBECHOE U HEPABHOBECHOE COCTOSIHUS, PABHOBECHBI U HEPABHOBECHBIN MPOLIECCHI.
16.I"a3, map, HACBILLIEHHBIH Map.

17.TennoeMKoCTb, yeabHasl TEMIOEMKOCTb, MOJISIPHAS TETIOEMKOCTb.
18.06paTumble 1 HeOOpaTUMBIE ITPOLIECCHI.

19.11puBeneHHast TEIIIOTA, SHTPOIIHSI.

20.TepMoarHaMHUYECKast BEPOSTHOCTh, CTATUCTHYECKHIT CMBICI YHTPOIIHH.
21.Mcmapenne, KOHACHC AN, KUTICHHUE.

22.CyOnumarusi, IiaBjieHrue, KPUCTAITU3AIIHS.

23.IlapunanpHOE naBieHne, BHyTpeHHee Wi MOJIEKYIIPHOE TaBJICHHE, JIAIIIaCOBCKOE JTaBICHHUE.



24 JlanmsHU# 1 OJIMKHUINA TTOPSIAOK.

25.Monexyna, 3¢ppeKTUBHBIA AUAMETP MOJICKYJIBI.

BTOPOM BOIPOC B BJIETAX IO MOJIEKYJISPHON ®U3UKE
N TEPMOJNHAMMUMKE

Pewiums cnedyrouwjue Kauecmeennwle 3a0auu:

1.WneansHblii Ta3 pacmmpsiercs B myctoty. [lpounecc annabatuueckuii. ByaeT M U3MEHSATBHCSI SHEPTHA ras3a, ero

TeMIeparypa 1 SHTPOIHs?

2.Kakoe 3HaueHHE UMEET CKpBITasl TEMJIOTa MapooOpa3oBaHusl U KOI(PGHUIMEHT MOBEPXHOCTHOI'O HATSDKEHHS B

KPUTHYECKOM COCTOSIHUM BeliecTBa?

3.Kak u3MeHsieTcsi SHTPOIHUS CUCTEMBI ITPU MPUOIMKEHNH €€ K COCTOSHHIO TEPMOJMHAMHYECKOTO PABHOBECHSI?

4.TTouemy Bce TPOLIECCHI, COMPOBOXKIAIOMINECS MEXaHMUECKIM TPEHHEM, PaclIMPEHUEM Ta3a, Teruionepenadei

SIBJISTIOTCSI HEOOPAaTHMBIMH IIPOLIECCaMu?

5.0T KaKuX TEPMOJMHAMHWYECKHUX ITapaMeTPOB 3aBUCHT BHYTPEHHSS SHEPTHs WACAIFHOTO U PEaJbHOTO Ta3oB?
om.

6.IToka3atk ¢ TOUKH 3pEHHST MOJICKYJISIPHOTO CTPOCHUS BEIIECTBA, YTO IPH CHKATHUU ra3 HarpeBaeTCs

7.Ilouemy C, 6onbmie, uem C,?

8.O0BACHUTH C SHEPTETUYECKOH TOYKM 3pEHUS KPHUBYIO (ha30BBIX MEPEX0I0B Ha nuarpamme (puc. 1). 3amucartpb

KOJIMYCCTBO TCIIJIOTHI, IIOABOIUMOC (I/IHI/I BI)IZ[CJIHCMOG) K CUCTCMC Ha y‘-IaCTKaXZ
1-2; 2-3; 3-4; 4-5; 5-6; 6-7; 7-8; 8-9; 9-10.

't

=]

Puc.1.

9.3apI/ICOBaTB Fpa(bHKH HU30TCPMbI U a)_'[I/Ia6aTI)I B CUCTEMC KOOpAUHAT P OT V 1 000CHOBATH UX Pa3IMYHYIO KPYTU3HY.

10.PaznuuaroTcs 1 BHYTPEHHSIS SHEPTUs Y BOABI M IIapa MpH OJMHAKOBOH TeMIlepaType, Harpumep, npu 100°C ?
11.IIpou3BoauT 1 Ta3 AaBJICHNE HAa CTEHKU COCY/a WM Ha JII000e Telo, MOMEIIEHHOE BHYTPH HETO, B COCTOSTHAN
HEBECOMOCTH?

12.Ucxons u3 pucyHka 2, 00bSICHUTH [TOBEJICHHE KUJIKOCTH B KaITHIUISPax

BOAA N PTYTh

‘ & kY ‘:’\ A 5 ]

a) o 6




Puc. 2.
13.KakoBa TeMriepaTypa KOCMUYECKOT0 TITyOOKOBAKYYMHOT'O IPOCTPAHCTBA?
14.B cocyn c ropsiaeii BoAoH omyleHa KanmwuisipHast TpyOka. Byer i n3MeHsThesl ypoBeHb BOJBI B TPYOKe NpH ee
OCTHIBaHUH?
15.V kako#i BozbI OOJBIIIE TOBEPXHOCTHOE HATSHKEHHE - YUCTON WM MBIIhHON? [louemMy MBIIThHAS BOJA TAeT TaKue
MPOYHBIC TUICHKH, KAKUX U3 YUCTOH BOJIBI MOMYYHTH HETB35?
16.01H0 KONEHO OTKpHITOro U-00pa3HOro pPTyTHOrO MaHOMETpa MPHUCOSIUHEHO K KOJIOE ¢ BOZOH, W3 KOTOPOU
BBIKa49aH Bo3ayX (puc.3). Uto OyaeTr moka3piBaTh
MaHOMETP, €CII KOJIOY TIOTPY3UTh B COCY/I C KHIIAIIeH BOIoW? ByayT i 3aBUCETh MOKa3aHHUS MAHOMETPA OT BBICOTHI

HaJ ypOBHEM MODpsi?

Puc.3.

17.Moser 1 KAIIETh BOJ]a B KACTPIOJIE, TUTABAIOIIEH B IPYTOi KaCTPIOJIe C KUIIAIIEH BOTOM?
18.UmeroTcs iBe TOHKHE TPYOKH, pACIIUPSIIONIHECS K OJTHOMY KOHITy. B TpyOKM BBeIEHBI KAl pa3iinIHbIX

xuakocteit (puc.4). [Touemy Karuii He OCTarOTCS B IIOKOE, a JABMKYTCS BA0Jb TPpyOku? Kyna nepeiBuraroTcs Karim?

Puc.4.

19.B 3amkHyTOM cocyzne o0beMoM V comepKuTCs JKUAKOCTh pu Temiiepatype T 1. Ilpu noBeimennu remmneparypsl
10 T2 )KHUIKOCTB Ucapuiaach. [1ocTpouTh rpadmk 3aBHCUMOCTH OTHOCHTEIIBHOMN BJIaXKHOCTH OT TEMIIepartypsl, T.e. f
= f(T). HayanpHast Mmacca )HUIKOCTH Maa.

20.Temneparypa 0°C siBisieTcs, KaKk M3BECTHO, OJHOBPEMEHHO M TEMIIEPAaTypOd TasHUs JbJla, U TeMIepaTypou
3amep3aHus BoAbl. YTO MpOU30MIET, eCinu

B cocyn ¢ Bogoi mipu 0°C mostokuTh Kycok iapaa mpu 0°C?

21.Ecnu octpus S-00pa3HOW KapTOHHOW IJIACTUHKY (PHC.S5) HATEPETh MBUIOM H IOJIOKUTH HA BOJY, TO IUTACTHHKA

Oynet Bpamartbes. [louemy? B kakom HampasiieHun?

Puc.5.
22 JInst TOro 4TOOBI HATPETh KACTPIOJNIO C BOZIOH, BCEria MOMEINAIOT HAIPeBATENb BHU3Y (HAITPUMED, CTABAT
KaCTPIOJIIO Ha TIHTKY). JKemas 0XMauTh KaCTPIOJIIO C BOJIOM KaK MOXHO OBICTpee /0 KOMHATHOM TeMIepaTyphl,

X03siKa ImocTaBuia ee Ha jea. [IpaBuiipHO 1 OHA TocTymHiIa?



23.bymaxkHasi paMka (puc.6) miaaBaeT Ha MOBEPXHOCTH BOABL. UTO mpow30iAeT, ecii BHYTPU PaMKH KalHYTh

MBIJIBHBIM paCTBOpOM(.7

24. Ha pucynke 7 Tpaduueckn H300pakKeH MPOIECC TETUIOOOMEHa Il ciiydasi, Korga Kycok npaa mpHu -1°C
OITYCKAaIOT B KaJIOpUMETP, coAepkamtuii Boxy mpu temieparype t;°C. OObSICHUTh 3HAYCHHUS OTACIHHBIX YacTeH

rpaduka. UYto o3HadaeT paznuuane B KpyTusHe yaactkoB AB u C/[?

Puc. 7.

25. Kycok Meramna v Kycok JepeBa UMEIOT OJMHAKOBYIO Temmeparypy. lloueMy Ha omlynb XOJIOAHBINA

METaJUl KOKETCA XOJOIHEE IepEBa, a ropsunuid MeTam - ropsiuee aepesa? Ilpu kakoil TemmepaType U MeTall, U

JepeBo OyAyT Ka3aThCsl Ha OILYIb OJMHAKOBO HArpeThIMH?

OCHOBHBIE IIOHATHSA, 3AKOHBI 1 ®OPMY.JIbI MOJIEKYJISPHOI

OU3NUKU U TEPMO/IMHAMHUKHU

OcCHOBHBIC MOHATHS MOJICKYJISAPHOI (PU3NKH H TEPMOANHAMHUKH

BemrecTBo — 3TO BHMJ MaTepuu, KOTOPHIA 00JalaeT Maccod IMOKOsS. DTO 3JIEMEHTApHBIC YACTHIIBI, HEOOJbIIAs
COBOKYITHOCTh JJIEMEHTApHBIX YaCTHUI[ (aTOMBI, WOHBI, MOJEKYJbI),00IbIIIOE YHCIO 3JEMEHTAPHBIX YaCTHIL
(pusmueckue Tena), orpoMHasi COBOKYIHOCTh 3JIEMEHTAPHBIX YaCTHI] (MEraMup).

Malcpocncomdqemcaﬂ cHCTeMa — JII000e TEI0 WU rpyIima Tej, COCTOAIMNX U3 MHOXKCCTBA YaCTHULL.

Mouaekyasipuaa ¢u3uka — pa3gen (U3NMKM, H3YYAlOIMH CTPOGHHWE W CBOMCTBA BELIECTBA HCXOIS M3
MOJIEKYJISIPHO-KWHETHYECKHUX TPEICTAaBICHUH, OCHOBBIBAIOIIMXCS HAa TOM, YTO BCE TeJla COCTOAT M3 MOJEKYI,
HaXOSIINXCS B HEMPEPHIBHOM XaOTUYECKOM JBIKEHUH.

Tepmogunamuka — paszaen GU3MKH, W3ydarONUil 00IIKMe CBOMCTBA MAaKPOCKOITMYECKMX CHUCTEM, HaXOMSIIUXCS B
COCTOSIHUH TEPMOJAMHAMHUYECKOTO PABHOBECHS, M IIPOLIECCHI MEPEX0Aa MEXKAY STUMU COCTOSIHUSAMH.

CraTucTHYeCKHii MeTO (OCHOBBI MOJIEKYJIAPHOI (PM3MKH) — METO HCCIIEIOBAHHUS CHCTEM M3 OOJIBIIIOTO YHCIa
YaCTHll, ONEPUPYIOIUI CTATUCTUYECKUMH 3aKOHOMEPHOCTSIMH M CPEJHUMH 3HAYCHUSIMH (U3NYECKUX BEITUYMH,
XapaKTepU3YIOINX BCIO COBOKYITHOCTh YAacTHII (HAallpUMep, CPEAHHE 3HAYEHHUS CKOPOCTEH TEIIOBOTO IBHKCHHS
MOJIEKYIN U UX DHEPTHH).

TepmoauHaMuyeckuii MeToa (OCHOBBI TEPMOAMHAMHUKHM) - METOJ MCCJIEIOBAaHUS CUCTEM M3 OOJIBLIOTO YHcia
YacTHll, ONEPUPYIOLINI Ha OCHOBE 3aKOHOB MPEBPAILEHUS SHEPTUH BEIMYHMHAMH, XapaKTEPU3YIOIIUMH CHCTEMY B
LeJioM (Hampumep, AaBJeHUE, 00beM, TeMIepaTypa), He paccMaTpuBasi €€ MUKPOCTPYKTYpPbI M COBEPILIAIOIIUXCS B
cUCTEeME MUKPOIIPOLIECCOB.



TepMonuHaMuyeckass CHUCTeMAa — TEJIO WIM COBOKYIMHOCTh TeN JIO00H (QHU3MKO-XUMHUYECKOH MPUPOJIBI,
MOJTHOCTBIO XapaKTePHU3YIOIICECs] HEKOTOPHIM YHCIIOM HE3aBUCUMBIX MAKPOCKOMUYECKUX MAapaMeTpOB.

TepmMoguHaMuyeckue napaMeTpbl — COBOKYITHOCTh (U3MYECKHX BEIIMYMH, XapaKTEPU3YIOIIUX CBOMCTBA
TePMOJUHAMHUYECKOM cucTeMbl. OOBIYHO B KaYECTBE MapaMeTPOB COCTOSHUS BRIOUPAIOT TEMIICPATypy, AaBICHUE U
00BEM.

TepmogunaMmudeckuii mpomecc — JF000¢ U3MEHEHUE B TCPMOIUHAMHUYCCKON CUCTEME, CBSI3aHHOE ¢ U3MCHCHHUEM
XOTs OBI OJTHOTO U3 €€ TEPMOAMHAMUYECKIX TTapaMeTPOB.

TepMOHHHaMI/I'{eCKOC paBHOBECHE — CHCTEMA HAXOJUTCA B TCPMOAUHAMHUYCCKOM PAaBHOBECUH, €CJIIH €€
COCTOSHHUE C TCUCHHUEM BPEMCHH HE MECHACTCH.

PaBHoOBecHbIe MpoLecChl — MPOIIECCH, TPOXOASIINE YePe3 Pl PABHOBECHBIX COCTOSIHUM. OHU MPOTEKAIOT TAKUM
0o0pa3oM, 94TO U3MEHEHNE MapaMeTPOB, OMICHIBAIOIINX CUCTEMY, 32 KOHEUHBIN MTPOMEXYTOK BPEMEHN OECKOHEYHO
Majo.

HepaBHoBecHble mpoueccbl — IPOLECCH, MPHU KOTOPBIX 33 KOHEYHBIH NPOMEXKYTOK BPEMEHH NPOUCXOIUT
KOHEYHOE U3MEHEHUE ITapaMeTPOB CUCTEMBI U, CIeI0BaTEIbHO, PABHOBECHE CUCTEMBI HAPYIIAETCS.

Kpyrosoii npouecc — nporecc, Ipyu KOTOPM CUCTEMA, TIPOIiIg depe3 psii COCTOSIHUM, BO3BpAIlaeTCs B UCXOIHOE.

Temnepatypa — ¢usnyeckass BeNWYMHA, XapaKTEPHU3YIOIIas COCTOSHUE TEPMOIMHAMUYECKOTO PaBHOBECHUS
MaKpOCKONUYECKOH CHCTEMBI U ONIPE/EISIIoNIas HalpaBJICHUE TEIII000MeHa MEeXy TelIaMH.

YpaBHeHHe cOCTOSIHUSI — (YHKIMOHAIBHAS 3aBHCHMOCTh MEXKIY IapaMeTpaMu MPOCTOW TEPMOIMHAMUYECKON
CHCTEMBI — IaBlIeHueM p, o0beMoM V u Temneparypoii 7.

NneanbHblii Ta3 — uaeanru3upoBaHHas MOJENb ra3a, COrIacHO KOTOpOH: 1) coOCTBEHHBIH 0OBEM MOJIEKYI ra3a
MPEeHeOPEKUTETHHO Mall 10 CPaBHEHUIO ¢ 00BEMOM COCYZAa; 2) MEXAy MOJEKyJaMH Ta3a OTCYTCTBYIOT CHIIBI
B3aMMOJECHCTBUS; 3) CTOJIKHOBEHHUSI MOJIEKYJI T'a3a MEKAY cOO0M U CTEeHKaMM CoCyia aOCOJIIOTHO YIPYyTHeE.

Monelcy.na — HauMCHbIIasad 4YacTula BCIICCTBA, 06)13.,[[3.}01[[35{ €ro OCHOBHBIMH XHMHYECKHMH CBOHMCTBAMH U
cocTosdas u3 arToOMOB, COCIUHCHHBIX MEXKIY Cc000M XUMHYECKUMU CBSA3SIMH.

MousekyJisipHasi Macca — Macca MOJICKYJIbI.
MonsipHasi Macca — Macca BEILECTBa, B3ATOr0 B KoIU4ecTBe 1 Mous.

CpenHss JJIMHA CBOOOAHOr0 NMpodera MoJeKy.JI — MyTh, KOTOPBIM B CPEAHEM MTPOXOIAT MOJIEKYJIIbI MEXAY ABYMS
I10CJICJ0OBATCIBbHBIMHN CTOJIKHOBCHUSMMU.

AP dekTUBHBIN TUaMeTP MOJIEKYJIbl — MUHUMAJILHOE PACCTOSHHE, HA KOTOPOE COMMIKAIOTCS MPH CTOITKHOBECHUH
LIEHTPHI IBYX MOJIEKYJL.

Bpoynoncxoe ABUKEHUE — HCIIPEPBIBHOC XaOTHYCCKOC ABMXCHUC MAJIbIX YaCTUII, B3BCIICHHBIX B ) XKUAKOCTHU HUJIN
rase.

SIBjaenus nmepedHoca — H606paTI/IMBIe IMpouecCcCol B TCPMOIWMHAMHUYCCKHN HEPABHOBECHBLIX CHUCTEMAX, B KOTOPLIX
MMpOUCXOOUT HpOCTpaHCTBeHHHﬁ MEPEHOC BHECPIruu, MacChl, UMITYJIbCA.

TenjionpoBoAHOCTH — HaNpaBJICHHBIM NEPEHOC TEIUIOTHI OT 0oJiee HArpeThIX 4acTei Tela K MEHee HarpeThIM,
MPUBOJAIINN K BBIPABHUBAHUIO UX TEMIIEPATYPBI.

Juddy3na — HanpaBlIeHHBIN NpolecCc NMPOHUKHOBEHUS MOJIEKYJI OJHOIO BEIIECTBA B JIPYro€ BCIEICTBUE
TEIUIOBOT'O JIBIDKEHUSI B HAIIPaBJICHUH YMEHbIICHUS KOHLIEHTPALUU 3TUX MOJIEKYIL.

BsizkocTh (BHyTpeHHee TpeHne) — SBJICHHUC BO3HUKHOBCHHUA CHJI, MPCITCTBYIOIINX OTHOCUTCIBHOMY
NEPEMEUICHUIO CJIOCB JXUAKOCTHU WJIM I'a3a, O6YCJIOBJICHHOC IIEPEHOCOM UMITYJIbCA.



BuyTpennsisi 3Heprusi TepMOAMHAMMYECKOW CHCTEMbI — DHEPrUs XaOTHUYECKOTrO (TEIJIOBOTO) JIBHXKCHHSI
MHUKPOYACTHI] CHCTEMBI (MOJICKYJI, aTOMOB, 3JICKTPOHOB, SIIEP U T.J.) U SJHEPTHUS B3aUMOICHCTBUS STUX YACTHII.

Yuciao cremeHer CBOﬁO}_II)l — YHCJIIO HE3aBUCHUMBIX IMCEPEMECHHBIX, IIOJHOCTHIO ONPCACIIAIONUX II0JOXKCHUC
CHUCTCMBI B IPOCTPAHCTBE.

Pabora — Mepa u3MeHEHHs SHEPTUU CHCTEMBI B MEXaHHYECKUX Ipolleccax. PaboTa sBiseTcss Makpopu3nIecKuM
MIPOLIECCOM TIepeau 3HEPTUH.

Padora B TepmoamHamuke — paboTa MpH CKATHH WM PACHIMPCHUHM Ta3a B IWIMHIAPE TPU HW300apUIeckoM
nporiecce: A= p AV.

KosnmyecTBO TemaoThl — SHEprus, MONyYeHHAs WM OTAAaHHAs TeloM B (opMe OecropsgoYHOTO JBHKEHHS
00pa3yoIurX TEI0 MUKPOYACTHI] ITyTeM TEIUI000OMEHa.

TenJiora (Tenjioo6MeH) — Tpolecc mepeadyd PHEPrud OT OJHOrO Tejla K APYromy 0e3 coBepIICHHS padoThl,
00YCIIOBIEHHBIN TPaJHEHTOM TeMIlepaTypbl. TemnooOMeH sBIseTcs MHUKPO(QHU3MYECKMM MPOLIECCOM Iepenadu
sHepruu. [Ipu 3TOM HE MPOUCXOIUT KAKUX-THO0 MaKPOCKOMMUYECKHIX TTepEeMEIICHHUH Tell.

TenyioeMKoCTh Te1a — KOJINYECTBO TEIJIOTHI, HEOOXOIMMOE [T yBEIMYCHUS TeMuepaTypsl Tesa Ha 1 K.
H3onponecchl — paBHOBECHBIE MPOLIECCH, B KOTOPBIX OJMH U3 OCHOBHBIX TApaMETPOB COXPAHAETCS MOCTOSHHBIM.

AnmabdaTudecknii mponecce — [Ipoiiecc, mpu KOTOPOM OTCYTCTBYET TEILIOOOMEH MEXIY CHCTEMOW U OKPYKaIOIICH
cpenoi.

IMpuBeneHHOE KOJIMYECTBO TEIJIOTHI — OTHOIICHHE TEIUIOThI Q, TMOMYYEHHOH TEIOM B H30TECPMHYCCKOM
nporecce, K TeMneparype 7 TeIIO0TAAIOIIETo Tea.

OuTponus — QYHKIHUS COCTOSHUS TEPMOJIMHAMUYIECKON CUCTEMBI, XapaKTepH3YIOllas HalpaBIeHUe MPOTEKAHHS B
HEll caMOIIPOU3BOJIBHBIX MPOLIECCOB.

TepMOHHHaMI/I‘leCKaﬂ BE€POATHOCTb COCTOSIHMSA W — gmcio CHOCO60B, KOTOPBIMU MOKET OBITh pcaIn30BaHO
JaHHOC€ COCTOsSHHEC MaKpOCKOHI/I‘IeCKOfl CUCTEMBI, HWJIHM 4YHUCIIO MPIKpOCOCTOSIHI/Iﬁ, OCYHICCTBIIAIONINX JaHHOC
MaKpOCOCTOSHHUE.

TepmocTaT — TepMOIMHAMHUYECKAs CUCTEMa, KOTOpas MOXXET OOMEHUBATHCS TEIUIOTOM ¢ TeJlaMu 0€3 M3MCHEHUS
TeMIIepaTypHI.

Tennoroii ABUTATENb — NEPUOIUUCCKH JICHCTBYIONIUI JBUraTelb, COBEPIIAIONINI pabOTy 3a CYET MOJyUCHHOU
HU3BHE TEIUIOTEHI.

XooaujIibHAas MAIIMHA — [IEPHOAMYESCKH JICHCTBYIOIIAs YCTAaHOBKA, B KOTOPOH 3a CUET pabOThl BHEITHUX CHJI
TEIIOTa MEPEHOCUTCS K TeIy C 00Jiee BBICOKOW TEMIIepaTypoH.

Huxa Kapuo — Hanbonee 3KOHOMUYHBIA 00pPaTUMBINA KPYTOBOM MPOIIECC, COCTOSAIINHN U3 IBYX H30TEPM U ABYX
agnadar.

Pajinyc MOJIeKyJISIpHOTO JeiicTBHS — paccTosiHue (mopsyzka 107 M), IpH KOTOPM MOKHO TIpeHeOpedh CHIaMI
MPUTSKEHUS] MEXAY MOJIEKYJIaMH KUAKOCTH.

MouiekyJ/isipHOe BHYTPEeHHee 1aBJIeHHUe — JaBICHNE, OKa3bIBAEMOE TOBEPXHOCTHBIM MOHOMOJIEKYJIIPHBIM CIIOEM
JKUJTKOCTH TOJIIITAHON 1,5-10"9 M Ha BCIO JKHJIKOCTb.

IloBepxXHOCTHAS PHEPTHS - JOMOJHUTEIBHAS SHEPTHUs, KOTOPOI 00J1a/1at0T MOJIEKYJTBI B IOBEPXHOCTHOM CIIOE
JKHUIKOCTH.

IloBepxHOCTHOE HATSIZKEHHE — CBOMCTBO IOBEPXHOCTH pazfelia IBYX Cpell, XapakTepu3yemMoe paboToii,
3aTpayrBaeMoi Ha 00pa3oBaHKE 3TON IOBEPXHOCTU U 00YCIOBICHHOE CUJIaMU IIOBEPXHOCTHOI'O HATSXKEHUS,
CTPEMSILINXCSA COKPATUTh MOBEPXHOCTh JO MUHUMYMa.



CMauyuBaHMe — SIBIICHUE UCKPUBJICHHUS CBOOOTHOM MOBEPXHOCTH JKUIKOCTH TIPU COITPUKOCHOBEHHH €€ C
MMOBEPXHOCTHIO TBEPJIOTO Tella, O0YCIOBICHHOE XapaKTePOM CHII, ICHCTBYIOIINX MEXIY MOJICKYIaMH
MOBEPXHOCTHBIX CJIOEB COMPUKACAIOLIUXCS TEII.

KpaeBoﬁ yroa 9- yroj MEXAay KacaTCJIbHBIMHA K IMTOBEPXHOCTH XUIAKOCTHU U TBEPAOTO TCJIaA.
KaHI/lJIJIﬂprIe SIBJICHUS — SABJICHUSA U3MCHCHU BBICOTHI YPOBHS )KUAKOCTHU B KaITUJLISApaXx.

HN30bITOUHOE AAaBJICHHME — aBJICHUE Ha HCKPHUBJICHHYIO ITOBEPXHOCTD JXKUJIAKOCTH, O6YCJ'IOBJ'ICHHOC CHJIaMHu
MMOBCPXHOCTHOI'O HATSZKCHUS.

Kpucrananyeckue Tesa TBepple Tela, MMEIONINE YIOPSIOUYCHHOE, TEPHOANIECKH MOBTOPSIOIIEECS
pacmoioKeHne 4acTull (AaTOMOB, MOJICKYJI, HOHOB).

AMopdHbIe Tesla — TBepAble Tena, (HYU3UMIECKHE CBONCTBA KOTOPHIX OJJMHAKOBHI TI0 BCEM HAIIPABJICHUSAM
(aHM3OTpOIHUS CBOWCTB).

IMosumeps! — oprannyeckre aMopHbIE TeIa, MOJIEKYJIbI KOTOPBHIX COCTOST U3 OOJIBIIOTO YHCIAa OJUHAKOBBIX
JUIMHHBIX MOJIEKYJISIPHBIX LETI0YEK, COeIMHEHHBIX XUMUYECKUMU CBSI3IMHU.

MoHOKpHCTATBI — TBEPABIC TEJa, YACTUIIBI KOTOPBHIX  00Pa3yIOT AUHYIO KPUCTALTHYESCKYIO PEIICTKY.

IMosmKkpHCTAIIIBI — TBEPABIE TENA, UMEIOIINE METKOKPUCTAIUINYECKYIO CTPYKTYpPY, T.€. COCTOSIIIAE U3 MHOXKECTBA
OecropsI09HO OPHEHTHUPOBAHHBIX KPUCTAIUTMYECKHUX 3€PEH.

JedeKTbl KPHCTAIVIMYECKOH pellleTKH — OTKJIOHEHHS OT YIOPSIOYCHHOTO PACIIONOXKEHUS YAaCTUL B y3/1aX
pELIEeTKH.

Hapooﬁpasonaﬂne — [Ipouecc nepexoaga U3 KUJAKOro COCTOsIHHUS B ra3oo6pa3Hoe.

Hcnapenue — napooOpa3oBaHue, IPOUCXOSILEE IIPH JIIOOOH TeMIepaType co CBOOOIHON OBEPXHOCTH
KHUJKOCTH.

CyOaumanust (BO3rOHKA) — MCIIapEHNE TBEPBIX TEIl.

KOHI[EHC&III/IH — [EepexoJ BEUICCTBA BCIICACTBUC €0 OXJIAXKACHUA UIIU CIKATHUA U3 F33006p33HOF0 COCTOsSHUA B
KOHACHCHUPOBAHHOC ()KI/I,Z[KOG HIIn TBep,Z[OG).

InaBieHue — nepexo/| BEMIECTBA U3 KPUCTAILNTNIECKOTO (TBEPIOT0) COCTOSHUS B KUAKOE.
Kpucrannuzanus (3aTBepAeBaHne) — Iepexo/1 U3 KHUJIKOTO COCTOSAHUS B KpUCTAUINYECKOe (TBEPAOE).

®aza — TEPMOANHAMNYCCKN PABHOBCCHOC COCTOAHNE BECUICCTBA, OTIIMYAIOIICECA 110 (1)I/I3I/I'-IGCKI/IM CBOMCTBaM OT
APYTUX BO3MOXHBIX PaBHOBCCHBIX COCTOSIHUM TOT'O K€ BCIICCTBA.

da30BbIii mepexoa — Mepexo 1 BENIecTBa U3 0JHOH (a3l B JPyTyIo.

dazoBblii mepexoa | poxa — hazoBbIil mepexoi, COMPOBOKIAIOIMINICS CKAYKOOOpa3HbIM H3MEHEHHEM BHYTPEHHEH
SHEPTHUH U TUIOTHOCTH BEIECTBA.

®dazosblii nepexon |l pona — pazoBsiii mepexo1, Npu KOTOPOM OTCYTCTBYET CKAuKOOOpa3HOE N3MEHEHHE
BHYTpPEHHEH SHEPTHH WJIH MJIOTHOCTH BEIIECTBA.

OCHOBHBIE 3AKOHBI 1 ®OPMY.1bl MOJIEKYJISIPHOI ®U3UKH

N TEPMOJIUHAMUKHN
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ModsipHast TEIIIOEMKOCTB ra3a IpH OCTOSHHOM 00beMe
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Pabota raza npu u3sMeHeHUH ero oobema
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Pabora raza IIpU U30TCPMUYCCKOM PACIINPCHUN
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VYpaBHeHue an11abaTHIECKOro nporecca (ypasaenus [lyaccona)
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Pabota raza npu agmabaTHIecKOM pacITuPECHUH
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OmpenenenHue CymecTBOBAHUS DYHTPOITUU

PasnocTh sHTpONUA JBYX COCTOSIHUIMA
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KpuTtepun oneHKH cTyIeHTa HA IK3aMeHe
o 4-0aJbHOM cucTemMe

1. Ouenka “OTJIMYHO” CTABUTCSH, €CJIN CTYACHT:
*Tloxa3pIBaeT TIIyOOKOE U MOJTHOE 3HAHWE U MOHMMAaHHE BCETO 00bEMa MPOrpaMMHOTO MaTepHaia; IMOJIHOe

[IOHUMaHUE CYIIHOCTH paCCMaTPUBAEMBIX IIOHITHM, SIBJIEHUN U 3aKOHOMEPHOCTEMN, TEOPUH, B3aUMOCBA3€EH;

*YMeeT COCTaBUThH IMOJHBIA W MPAaBUIIBHBIA OTBET HA OCHOBE M3YYEHHOTO MaTepHala; BBIJCISATH TJIaBHbIC
MOJIOKEHHUS, CAMOCTOSITENIbHO TOJATBEPXkIaTh OTBET KOHKPETHBIMH IpUMEpaMu, (akTaMu; CaMOCTOSTEIbHO H
apryMEHTUPOBAHO JeNlaTh aHajiu3, 000OIIEeHMs, BBIBOJBL. Y CTaHABIMBATH MEXKIPEIMETHbIE (Ha OCHOBE paHee
MPHOOPETEHHBIX 3HAHWI) U BHYTPHUIIPEAMETHBIE CBSI3M, TBOPUECKH MTPUMEHATH MOTydYeHHbIE 3HAHUS B HE3HAKOMOM
curyauun. [locnenoBarenbHo, YETKO, CBA3HO, 0OOCHOBAHHO M 0€30IIMO0OYHO U3Narath yuyeOHBIH MaTepua; JaBaTh
OTBET B JIOTHYECKOW IMOCIIEIOBATENIFHOCTH C WCIOJIB30BAHUEM TNPUHATON TEPMHUHOJIOTHH; JAeJaTh COOCTBEHHBIE
BBIBOZBI; (POPMYIHpPOBATh TOYHOE OMpEAETICHUE W HMCTOJKOBAHWE OCHOBHBIX IOHITHH, 3aKOHOB, TEOPH; HpHU
OTBETEC HE TMOBTOPATH JIOCIOBHO TEKCT y4eOHHMKA; W3JIaraTb MaTepHal JUTEPaTYpPHBIM S3bIKOM; MPAaBHIbHO H
OOCTOSITENIPHO OTBEYaTh Ha JIONOJIHUTEIbHbIE BONPOCHl mpenozasaressi. CaMOCTOSTENbHO M PALUOHAIBHO
UCTIONB30BaTh HATJSAHBIE MOCOOMWS, CIPaBOYHBIE MaTepHalbl, YYeOHUK, JONOJIHUTENBHYIO JHTEpaTypy,



MEPBOMCTOYHHUKH;, TIPUMEHATH CHCTEMY YCIIOBHBIX 0003HAYCHUH NIPU BEJICHUU 3aIlliceld, COMTPOBOXK/IAIOINX OTBET;
WCIIONIb30BaHUE IS TOKA3aTeILCTBA BHIBOJIOB U3 HAOIIOICHUH U OTIBITOB;

*CaMOCTOATETLHO, YBEPEHHO W 0€30IMTHO0YHO TPHUMEHSCT MOJIyUCHHBIC 3HAHUS B pEIICHUH IpoOJieM Ha
TBOPUYECKOM YpPOBHE; JOMyCKaeT He Ooyiee OJHOrO HEI04ETa, KOTOPBIA JIETKO HCHPABISET MO TPeOOBAHHIO
TIPEToIaBaTeliss; UMeeT HeoOXOMWMBIE HAaBBIKH PAaOOTHI C TPHOOpaMM, YepTe)aMH, CXeMaMH H Tpaduxamu,
COIYTCTBYIOIIMMH OTBETY; 3aITUCH, COMIPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

2. OueHka “xXopoiio” cTaBUTCH, €CJIM CTYA€eHT:
*[loka3pIBaeT 3HAHUS BCETO M3YUYEHHOTO MPOTPaMMHOTO MaTepuana. [[aét moNHbIN 1 IpaBUIBHBINA OTBET HA

OCHOBE W3YYCHHBIX TCOPHIi, HC3HAUYHMTEIbHBIC OIIMOKA M HEAOYETHl MPU BOCHPOU3BEACHHHU W3YyYEHHOIO
MaTepraia, OmpeieNieHUs TMOHSATHI [Ial HEeMOJIHbIe, HeOONbIINe HETOYHOCTH IPH HCIONB30BAHUN HAYIHBIX
TEPMUHOB WJIM B BBIBOJAX M OOOOIICHUSX W3 HAOMIOJCHWI W OIBITOB; MAaTepHall M3jIaracT B OINPEACICHHON
JIOTUYECKOH MOCIIEeIOBATEIILHOCTH, IPU 3TOM JIOIYCKAeT OJIHY HerpyOyIo OMMOKY Wik He 0oJiee IByX HEJIOYETOB U
MOXXET WX HCIPABUTh CaMOCTOSITENIbHO IPH TpPeOOBaHWM WM TpHW HEOONBIIOW TOMOINM TPEeIoaBaTels; B
OCHOBHOM YCBOWJI y4eOHBIN MaTepuai, MOATBEPKIACT OTBET KOHKPETHBIMU MPUMEPaMU; TPABUIIBHO OTBEYACT Ha
JIOTIOJTHUTENBHBIE BOIIPOCHI TIPEIO/IaBATEIIS.

*YMeeT caMOCTOSITENBHO BBICISTH TJIAaBHBIE TTOJIOKEHHS B M3YUYEHHOM MaTepualie; Ha OCHOBaHUU (DAKTOB U
npuMepoB 000011aTh, A€aTh BBIBOIBI, YCTAHABIMBATh BHYTpUIpPEAMETHbIC CBsA3U. [IpHMeHSTH momydeHHbIE
3HaHWs Ha MPAaKTHKE B BUAOM3MEHEHHOH CHUTyallud, cOOJIONATh OCHOBHBIC IMpaBWiIa KyJIbTYPhl YCTHOW pe4H U
COTIPOBOXKAOLIEHN MNChMEHHOM, HCITOJIB30BaTh HAYYHBIE TEPMHHBI,

*He oOnamaeT [OCTaTOYHBIM HAaBBIKOM pPa0OTBl CO  CHPAaBOYHOH JUTEpaTypod, Y4YeOHHKOM,
MIEPBOMCTOYHUKAMHU (TPaBWIIBHO OPHEHTHUPYETCS, HO paboTaeT MemiieHHO). [lomyckaeT HerpyOble HapyIeHUs
MpaBUI OQOPMIICHHUS TUCBMEHHBIX padoT.

3. OueHka “y10BJIETBOPUTEIBHO” CTABUTCS, €CJIN CTY/ICHT:
*YCcBOMI OCHOBHOE cCoOjJepKaHHE Y4eOHOro Marepuanga, MMeeT IpoOenbl B yCBOGHHM Marepuaia, He

MPEMSTCTBYIONIUE JaTbHEUIIEMy YCBOCHHUIO IPOTPaMMHOTO MaTepHuara,
*Marepuan nzjiaraeT HeCUCTEMaTH3HPOBAHHO, (hparMeHTapHO, HE BCEr/a MOCIe0BaTEeIbHO;

*[Toka3pIBacT HEJAOCTATOUHYIO CHOPMHUPOBAHHOCTH OT/CIBHBIX 3HAHWW W YMEHWH; BBIBOJABI M 000OIICHHUS
apryMeHTUpyeT cj1abo, JOMyCcKaeT B HUX OINHUOKH.

* JIOmyCTHI OIIMOKH M HETOYHOCTH B MCIIOJI30BAaHHM HAyYHOW TEPMWHOJIOTHH, ONPE/SIICHHS OHSTHI 1A
HEJOCTATOYHO YETKUE;

*He ncnonb30Ball B Ka4eCTBE JI0KA3aTeIbCTBA BHIBOIBI M 0000IICHUS U3 HA0JII0IeHUH, (PaKTOB, ONBITOB HJIH
JOITYCTHII OIIMOKH TIPH WX U3JIOKEHUH,

*McnpIThIBACT 3aTPYAHEHUS B IPUMEHEHUH 3HAHUN, HEOOXOIUMBIX JUIS PELICHHS 3aay Pa3JIudHbIX THIIOB,
py OOBSICHEHWH KOHKPETHBIX SBJICHWH HAa OCHOBE TEOPUH W 3aKOHOB, WJIHM B TOATBEPXKIECHUM KOHKDPETHBIX
MPUMEPOB MPAKTUYECKOTO MPUMEHEHHUS TEOPUIA;

*OTBeuaeT HEMOJHO Ha BOIPOCHI MPLCIoJgaBaTeIsd (yHy'CKa}I n OCHOBHOG), HJIn BOCIIPOU3BOJUT COACPIKAHUEC
TCKCTa yqe6H1/H<a, HO HCAOCTATOYHO ITOHUMACT OTACIBHBIC IIOJIOXKCHHS, MMCHOIMUE BAXXHOC 3HAYCHHUEC B DOTOM
TCKCTCE,

*OOHapyKMBaeT HEJOCTATOYHOE IOHMMAaHHE OTIENBHBIX IOJIOKEHUH TPU BOCHPOHM3BEIECHUH TEKCTa
yueOHuKa (3amucell, IEpBOMCTOYHUKOB) WIIM OTBEYAET HEMOJHO Ha BOMPOCHI MPENoJaBaTes, I0MycKas OJHY-IBE
rpyOble OMIMOKH.

4. Ounenka “Hey0BJIETBOPUTEIBHO” CTABUTCS, €CJIM CTYACHT:
**He ycBOWI U HE pacKpblI OCHOBHOE COZIEpKaHUE MaTepuaa;

*He nemaeT BLIBOAOB U 00OOIEHHIT;



*He 3HaeT M HE MOHMMAET 3HAYMUTENHHYIO WJIM OCHOBHYIO YacTh IPOTPAMMHOTO MaTepHuaia B TIpeesiax
MTOCTABJICHHBIX BOMPOCOB; WM UMeeT ¢1ab0 chOpMHUPOBAHHBIC W HETIOJHBIC 3HAHUSA M HE YMEET MPUMEHSITh UX K
PEIICHUIO0 KOHKPETHBIX BOIIPOCOB M 33ja4 1Mo 00pa3ily; WK MPHU OTBETe (Ha OJMH BOIMPOC) JIOMyCKaeT 0ojee ABYyX
rpyObIX OMUOOK, KOTOPHIE HE MOKET HCIIPABUTh Ja)ke TIPH MTOMOIIX MIPETIOIaBaTes.



2.KonTpoabHble padoThl

KonTpoabnas padora Nel

BapuanT Nel.

1. B 6annone conepxurcs ras npu tremneparype 1;=100 0C. o xakoii Temneparypsl t; Hy>KHO HarpeTh ras, YTo0bl
ero JaBJICHHE YBEINYMIOCH B /IBa pa3a?

2. Haiitu cpenHee 4HMCIIO CTOJKHOBEHUH B CEKYHAY MOJIEKYJ a30Ta mpu Temmepatype t=27°C u naBinenuu p=400

MM pm.cm.
3. Ha rpaduxe noka3sas nepexo HIeaabHOro ra3a otT epBoro
COCTOSIHUSI KO BTOPOMY TIPH YCIIOBHH, YTO U3MEHSIETCS TIPH 3TOM 00BeM?
. Kak m3mensiercs mpu 3ToM 00bem?

P

1— 2
(o) > T

Bapuant Ne2.

1. Konba emxoctsio 300 cu®, 3akpbiTas npoOKoi ¢ KpaHOM, COEPIKUT Pa3peKeHHbIH Bo3ayX. [t H3MepeH s
JIaBJICHHS B KOJIOE ee TOPJIBIIIKO MOTPY3WIIM B BOAY Ha HE3HAYHTENBHYIO TITyOMHY W OTKPBUIM KpaH, B pe3yJbTare
4yero B koj10y Bomuio m=292 2 Boasl. OnpeneauTth nepBoHavaIbHOE IaBJICHUE py B KosiOe, eciiu atMochepHoe

nasnenue p=100 xlla.

2. Ko punments! auddy3un 1 BHyTPEHHETO TPEHUS BOAOPO1a NPU HEKOTOPBIX YCIOBHUIX PAaBHBI
cooTBeTcTBeHHO /{=1,42 CM?/C u =8,5"1 0°® I1a -c. Haiit 4uciio MOJIEKYJT Bo0poza B 1 M® pH 5THX yCIOBHSIX.

3. Ha rpaduke mokaszaH nepexoj] HaealbHOTo ra3a ot 1-To co-

m
CTOSIHUS KO 2-My TIpH ycioBuH, Uto — = const . Kak u3MeHnTcs pu 3ToM Temmeparypa?

U

1\2

BapuanT No3.



1. B nunusap mimHow /=1,6 m, 3a0JHEHHBINA BO31yXOM IPH HOPMAJILHOM aTMOC(HEPHOM IaBICHUH P HAYaIu
MEUICHHO BJBHTATh MOPIIEHH TLIOMAAbi0 S=200 cv’. Onpenenuts cuy F, kotopast Gyer neficTBoBaTh Ha

paccrosiauu 1,=10 cm oT qHA MUIHHIPA.

2. Kakas 9acTh MOJIEKYJT a30Ta, Haxosuterocst mpu temmeparype T=400 ° K, uMeeT CKopoCTH, JIexKaliie B
unTepBaine ot Vg 10 Vgt+AV, toe AV =20 m/c?

3. Ha rpaduke mokasan nepexo/ HAeaabHOTO ra3a oT NEPBOro COCTOSHUS KO BTOPOMY MPH yCIOBUH, YTO P=CONSt.

Kak n3mensiercst mpu 5ToM Macca raza’?

Bapuant Ne4.

1. B cocyne A emkoctbio V=37, HaxoauTcs ra3 o AaieHueM P; =1am. B cocyne emkocTbio V,-4 1 HaxomuTcs
TOT e ra3 MoJ JaBieHueM p,=1am. Temmneparypa B 000HX cocynax oquHakoBa. [1o1 kakum J1aBieHneM OyaeT

HaXOIHUTHCA T'a3, €CIIH COSTUHUTH COCYAbl A U B TpyOKoii?

2. B 6amnone o6pemoM V=35 1 cofepkuTcs KUCIOpo Maccoit m=20 2. OnpenenuTs KOHIIEHTPAIIHIO 72 MOJIEKYIT B

OaJlIoHe.

3.Ha Fpa(bPIKe IMOKa3aH Mnepexoa nACAJIbHOI0 ra3a OT Ie€pBoro

m
COCTOSIHUSI KO BTOPOMY TIPH YCIIOBUH, 4T0. — = const Kak uzmensercs npu 3ToMm o0beM raza?

U

BapuanT Ne5.

1. BauioH cofepXuT BoAopoa Maccoii m=10 2 npu Temneparype T=280 °K. Onpenenurs KHHETHUECKYHO SHEPIHIO
E, mocTynaTensHOTO IBM)KEHHUS U TIOTHYIO KHHETHYECKYIO SHEPTHUIO F, BCEX MOJIEKYIL.

2. Hy‘lOK MOJICKYJI HOPMAJIbHO MTaAacT Ha CTCHKY. CKOJBKO yAapoB MOJICKYJI TOJYYHUT CTCHKA 34 CAUHULLY
BpPEMEHH, €CJIM KOHLCHTpALUXsA MOJICKYJI B ITY4KE N, UX CPEAHSISI CKOPOCTH V, a IUIo1Iaab NONEpPEeYHOro CCYCHUA

myuka S?

3. Ha rpaduke mokasan repexo; ueaabHOTo ra3a OT IepBOoro



m
m COCTOSAHUS KO BTOPOMY IIpU YCJIOBUH, UTO — = const Kak wu3MeHseTCS IIpU 3TOM TEMIICpATypa raza?

u

BapuanT Ne6.

1. Onpenenuts cpeaHee 3HAYCHNE IOTHON KHHETHIecKo# sHeprun (Ey) oHON MOJIeKyIIbI TeTHs PU TeMITepaType
127°C.

2. Kakas yacte MOJIEKyJ a30Ta, Haxomsuerocs npu remmneparype 7=200°K, uMeeT CKOPOCTH, JIeKalIie B

unTepsaine oT Vg 10 Vg + AV, rie AV=20m/c 2

3. Ha rpaduxe noka3sas nepexon HIeaJbHOTO ra3a oT IepBOr0  COCTOSIHUSI KO BTOPOMY IIPU YCIIOBUHM, YTO

m
— =const.Kak wu3MeHseTcs mpu 3ToM Macca rasa?

U
Vv

Bapuant Ne7.

1. KakoBa Han0osiee BeposATHasE CKOPOCTh MOJIEKYJI BOJOpo/ia pu Temiieparype 7T=400°K?

2. Koadpuruent aquddys3un Bogopoaa mpu HOpMaIbHbIX yciaoBusix /[=0,91 em’/e. Onpenenuts kK03 dunmueHt
TEIUTONPOBOIHOCTH () BOgOpOIA.

3. Ha rpaduxe noxasas nepexo/ UIeaJbHOIo ra3a oT IEpBOro  COCTOSHUS KO BTOPOMY IIPH yCJIOBUH, YTO

m
— = const . Kak u3MeHseTcs IpU 9TOM TeMIieparypa rasa?

U

=]
.
1
0O

BapuanT Ne8.



1. Baiuton eMkoctbio V=30 1 COLEPKHT CMeCh BOIOPOAA U reiust pu temneparype I'=300°K u nasnennn P=8,2
amm. Macca cMecu m=24 2. OnipeieanTb Maccy My BOJOPOJa U MacCy /iy TENNS.

2. BalUIoH COepXuT a30T Maccoit m=2 2 npu temmeparype T=280 °K. OnpeaenuTs cyMMapHYI0 KHHETHYECKYIO
sHepruio (E,) MoCTynaTea,HOro IBHYKEHHUS BCEX MOJIEKYIT rasa.

3. Haiitu cpenee 4rCIio CTOIKHOBEHHUH (Z), MCTIBITHIBAEMbBIX B T€UCHHE | cex. MOJIEKYJI0i KUCIOPOa Py
HOPMAJIbHBIX YCIOBHUSX.

Bapuant Ne9.

1. OmHa TpeTh MOJIEKYJT a30Ta Maccoit m=1() 2 pacnianach Ha aTOMbl. CKOJIBKO BCEro YacTHUI] HAXOAUTCSA B TAKOM
raze?

2. baiion emMkocthio V=101 cofepxuT Bogopo Maccord m=1 e. OnpenenuTh CPEAHION JITUHY CBOOOTHOTO

mpobera (4) Mmonekyi.

3. Ha rpaduke mokasaH nepexo]] HaealbHOTO ra3a OT IepBOTO

m
M COCTOSIHHS KO BTOPOMY IIPH YCJIOBHUHM, 4TO — = const . Kak u3MeHseTcs npu 3ToM TeMIlepaTypa raza’?

7,
=]
1
\_2
0
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Bapuant Nel0.

1. B I ke cyxoro Bo3ayxa coJiepKuTcs My =232 1 Kuciaopoja u mp=768 ¢ a3ota (Maccoii APyrux ra3os
npeHeOperaem). OnpeaeauTh KaKyIyOCcs OTHOCHTEILHYIO MOJISIDHYIO MaccCy | BO3IyXa.

2. OnpeenuTh 9HCiIo KHIoMOeH Vit 4rcio N MOJIeKyII rasa, COAEpIKaIIerocst B Koaoe eMkocTbio V=240cam’, eciu
Temneparypa raza 7=290°K u nasnenue p=50 xlla.

3 IIpu HOpMANBHBIX YCIOBUSAX TUHAMHYECKAs BI3KOCTh a3ota 1| =/ 7uxlla-c. HaliTu cpenHioo nmuHy cBOOOHOTO

mpobera (A ) MOJeKy a3oTa.
BapuanT Nell.

1. B xon6e emkoctsio V=100 cx® conepxutes Hexotopslii ra3 npu temmnepatype T=300°K. Ha cKOIbKO OHH3UTCS
. 2
JaBJICHUE P ra3a B KOJI0e, €CJIU BCICACTBHE YTEUKH U3 KOJIObI BoiiaeT N=10 0 MOJIEKYT?

2. Kosdpumment nuddys3uu kucnopona npu temneparype 0°C - J=0,19 cy’/c. Onpenenuts apleHne rasa.

3. Ha rpaduke nokasan nepexo]i HaeaJbHOIo ra3a OT EPBOT0 COCTOSHUS KO BTOPOMY IIPH YCIIOBUH, YTO L = CONSt
u V= const. Kak n3mensiercs mpu 3ToM mMacca raza?

P
1
\ 2
0

/T

BapuanT Nel2.



1. [Tpu HarpeBaHUM HEKOTOPOU Macchl ra3a Ha AT=1 K npu moCTOSHHOM JaBJICHUU 00bEM dTON MacChl raza
yBenuuuiics Ha 1/350 yacts nmepBoHauanbHOro 00bema. HaiiTu HayanbHyto Temmeparypy T rasa.

2. MOKHO JIM CYMTaTh BaKyyM ¢ aaBiaenueM p=100 uklla BEICOKMM, €CJIM OH CO3JaH B Koii0e auamerpom d=20 cu,

coJepkarieii a3ot npu temneparype 7=280 K ?
3. Ha rpaduke nokasas nepexo UIeaabHOTO ra3a OT IEpBOro COCTOSHUS KO BTOPOMY IIPH YCIOBUH, YTO

P,
1
\2
o —V

m
— = const . Kak U3MeHseTCsI IPU 3TOM TeMIlepaTypa raza’?
y7]

Bapuant Nel3.

1. Cocyn emkoctbio V=0,0] m* COIEpPX HT a30T Maccoii M;=7 2 1 BOZOPOJ Maccoii nm,=1  IpH TeMIIepaType
T=280 K. OrnipenenuTs JaBICHUE P CMECH Ta30B.

2. HaiiTu mIoTHOCT ra30BOM CMECH, COCTOSALIEH MO Macce U3 OJAHOM YacTH BOJOPOA U BOCBMU YacTel KUCIOpoaa

npu aasinenuu p=100 klla n rtemnepatype 7= 300 K.

3. Ha rpaduke nokasas nepexoJ HAeaJbHOIO ra3a OT NEPBOro COCTOSHUS KO BTOPOMY IIPH yCJIOBUH, UTO

m
— = const . Kak u3mensieTcsa pyu 3TOM TeMIieparypa rasa?
i

P

Bapuant Nel4.

1. B 6aione o0peMoM 5 11 cofiepkuTes kuciopot Maccoit m=20 2. OnpenennTh KOHIEHTPAITUIO N MOJIEKYII B

OaJlIoHe.

2. B razoo0pa3Hoii TpyOKke HaxoauTcst HeoH npu temiieparype 7=300 K u nasnenuu p=1 [la. Haiitu yucio N
ATOMOB HEOHa, yAaPAIONIMXCS 32 Bpems t=1 ¢. o kaTox, nmerommuii popMy mucka mromaasio S=1 e,

3. Ha rpaduke mokaszan nepexo/i OT IIEPBOr0 COCTOSIHUS KO

m
BTOPOMY MPH YCIOBUHU, YTO — = const . Kak usmeHsaercs npu

U

3TOM JaBiieHue?

Vv

2
:

oL T




BapuanT NelS5.

1. Ha cxonmpko ymeHbIIUTCS aTMocdepHoe naBienue p=100 klla nipu mogsemMe HaOIIIOIaTelNs Ha/l TOBEPXHOCTHIO
3emun Ha BbicoTy AN=/00 m? Cuurats, 4yto Temmneparypa 7=290 K u He u3MeHsIeTCs C BRICOTOM.

2. bamnon cogepxxut Bomopoa Maccorr m=10 2 npu temnepatype 1=280 K. OnpenennTs KHHETHYECKYIO SHEPTUIO
BCEX MOJIEKYI rasa.

3. Ha rpaduke mokasan nepexo/i HAeaIbHOI0 ra3a oT MepBOro COCTOSHUS KO BTOPOMY IPH YCIIOBUH, YTO [L1= CONSt
u p = const. Kak u3meHsieTcs npu 3ToM Macca rasa?

1\2

(@) —>T

v

Bapuant Nel6.

1. B 6ammone cogepxures ra3 nmpu remmeparype 1;=100 0C. [lo kakoi Temmeparypsl I, Hy)KHO HarpeTh ra3, 4TOOBI
ero JaBJIeHHE YBEINUMIOCH B /1Ba pa3a?

2. HaiiTi cpeHee 9nciio CTONKHOBEHUH B CEKYHAY MOJIEKYI a3ota mpu temneparype t=27°C u gasnenuu p=400
MM pm.cm.

3. Ha rpaduke noka3sas mepexo/1 HIeajJbHOro ra3a ot nepBoro
COCTOSIHUSI KO BTOPOMY NIPH YCIIOBUH, YTO U3MEHSIETCS IPH 3TOM 00BeM?

. Kak m3mensiercs mpu 3Tom 00bem?

P

1— 2
O} > T

Bapuant Ne25

1. B I ke cyxoro Bo3ayxa coaepxutca M; =232 r kucinopoaa u my;=768 2 a3ora (Maccoil Apyrux razos
npenedperaem). OnpeaenuTsb KaxXyIylocst OTHOCHTEIFHYIO MOJISIPHYIO Maccy | BO3yXa.

2. OnpesenuTh 9HCiIo KHIOMOIeH Vit 4rcio N MOIEKyII ra3a, COAEpIKaIIerocs B Koxoe eMkocTbio V=240ca’, eciu
Temneparypa raza 7=290°K u nasnenue p=50 xlla.

3 IIpy HOpMANTBHBIX YCIOBUSAX JHHAMHYECKAs BI3KOCTH a3ota 1) =17uxlla-c. HaliTu cpenHioro nmuHy cBOOOTHOTO

npobera (A ) Mosiekyn a3oTa.

Bapuant Nel7

1. Konba emkoctbio 300 cu®, 3akpbiTast IpoOKoOii ¢ KpaHOM, COIEPKUT Pa3PEeKeHHbIH Bo3ayX. [l H3MepeHHst
JIABJICHUS B KOJIOE €€ TOPJIBIIIKO IMOTPY3HIU B BOJY HAa HE3HAYUTEILHYIO TIIYOMHY U OTKPBUIA KpaH, B Pe3yJIbTaTe



4ero B Koj10y Boruio m=292 2 Boapl. OnpeneanTh epBoHavaIbHOE IaBICHUE py B KOji0e, eciiu atMochepHoe

nasnenue p=100 xlla.

2. Koaddurmentsr nudpy3un 1 BHYTPEHHETO TPEHUS BOAOPO1a MPH HEKOTOPHIX YCIOBUSX PABHBI
cooTBeTCTBeHHO /J=1,42 CM*/C u \=8,5-10"° ITa . Haiitu 1ucio MOJIEKYII Bojiopoaa B 1 M® [IpH 3THX YCIIOBUSIX.

3. Ha rpaduke mokasan rmepexo uueaabHoro ra3a ot 1-ro co-

m
CTOSIHUSA KO 2-My NpH ycioBUH, UTo — = const . Kak u3BMeHUTcs pH 3TOM TemnepaTtypa?

U

1\2

Bapuant Nel8

1. B munmueap qummHoM /=1,6 M, 3aIIOTHEHHBIN BO3IYXOM IPH HOPMAJTbHOM aTMOC(HEPHOM JIaBJICHUH P HAYaIH
MEJUIEHHO BJIBUTATh MOPIIECHB TUIOMaas0 S=200 M’ Onpenenuts cuy F, koTopast OyaeT IeiicTBOBaTh Ha

paccrosiauu 1;=10 cm OT qHA UITHHIPA.

2. Kakasi 9acTh MOJIEKYJT a30Ta, Haxosmterocst mpu temmeparype T=400 ° K, uMeer CKopoCTH, JexKaliie B
naTepBaine ot Vg 10 Vg+AV, toe AV =20 m/c?

3. Ha rpaduke nokasaH nepexoj UIeajlbHOro ra3a OT epBOro COCTOSHUS KO BTOPOMY IIPH yCJIOBUH, 4TO P=CONSt.

Kak n3mensiercs IIpu 3TOM Macca raza?

\"

1\2
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Bapuant Nel9

1. B cocyne A emkocteio V=37, HaxoauTtes ras nof AasinenueM P; =lam. B cocyne B emkoctbio V,-4 1
HAXOIMTCS TOT XK€ Ta3 IO/ JaBlIeHueM p,=/am. TemiepaTrypa B 000HX cocyaax oauHakoBa. [1og kakum
naBiieHueM OyJIeT HaXOIUThCS Ta3, €CIIM COSAUHUTD coCybl A U B TpyOKoit?

2. B 6annone oobeMoM V=3 1 copiepkuTes KUCiopo maccord m=2( 2. OnpenenuTsh KOHIICHTPAIHIO 72 MOJICKYJI B

OaJUIoOHE.

3.Ha rpa(bHKe IMMOKa3aH Mnepexoa nACAJIbHOI0 ra3a OT I€pBoro

m
— = const Kak uzmensercs npu 3ToMm o0beM raza?
y7,

COCTOSAHUSA KO BTOPOMY ITIpU YyCJIOBUU, YTO.



BapuanTt Ne20

1. bamton comepxut Bomopox maccoit m=10 2 mpu Temmeparype 7=280 K. Onpenenuts KHHETUIECKYIO DHEPTHIO
E, moCTynaTebHOTO IBUKCHUS U TIOJHYIO KHHETHYCCKYIO SHEPTHUIO F, BCEX MOJICKYIL.

2. Hy‘lOK MOJICKYJI HOpMAJIbHO MTaaacT Ha CTCHKY. CKOJBKO yaapoB MOJICKYJI TOJTYUUT CTCHKA 3a CAUHUILY
BPEMCHH, €CJIM KOHLICHTpALMs MOJICKYJI B My4YKe N, X CPEAHASI CKOPOCTh V, a IUIoIIaAb NONEepeUYHOro CCYCHUA

mydka S?

3. Ha rpaduke mokasaH nepexo]] HaealbHOTO ra3a OT IepBOTO

m
M COCTOSIHHS KO BTOPOMY IIPH YCJIOBUHM, UTO — = const Kak un3MeHseTcs mpu 3ToM Temneparypa rasa?
y7]

Bapuant Ne21

1. Onpenenuth cpegHee 3HaUECHUE NOJIHOM KuHeTHYecKoi sHepruu (Ey) oaHOM MOJIEKyYIbI refusl IPH TeMIlepaType
127°C.

2. Kakast yacTs MOJIEKYJ a30Ta, Haxosmierocs npu temmeparype 7=200°K, nMeeT CKOpPOCTH, JICXKAIHE B
unTepsaie oT Vg 10 Vg + AV, rie AV=20m/c 2

3. Ha rpaduxe noxasas nepexoJ UIeajJbHOI0O ra3a oT IEPBOr0 COCTOSIHUS KO BTOPOMY IIPH YCIIOBUH, UTO

m
— =const.Kak u3MeHseTcs Ipy 3TOM Macca raza?

U

Vv

Bapuant Ne22

1. KakoBa Hanbosee BeposTHAS CKOPOCTh MOJIEKYJ BOAOpOIa Ipu Temrepatype T=400°K?



2. Kosdbourment quddysun Boxoposa Ipi HOPMAIBHBIX yeIoBisiX J=0,91 cu?/c. Onpenenuts kodddumuent
TEILTONPOBOAHOCTH () BogOpoOIa.

3. Ha rpaduke mokaszaH nepexoj] HaealbHOTO ra3a OT IEPBOTO  COCTOSIHUSA KO BTOPOMY IIPH YCIIOBHH, YTO
= const . Kak u3mensercs mpu 3ToM TeMIieparypa raza?

U

P
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O

BapuanTt Ne23

1. bamton emMkocThio V=30 1 COIEPKUT CMeCh BOIIOPO/Ia U TeNus Ipu Temmeparype 1 =300°K u naBnennu P=8,2
amm. Macca cmecu m=24 2. Onpenenurs Maccy My BOJOPOJA U MaccCy iy TEIUs.

2. BaJIOH CONEPXHUT a30T Maccoit m=2 2 npu Temmepatype T=280 °K. OnpenenuTs cyMMapHyr0 KHHETHUECKYIO
sHepruto (E,) MOCTyMaTeabHOTO ABMKEHHS BCEX MOJIEKYJI rasa.

3. Haiitu cpenee 4rciio CTONKHOBEHHUH (Z), UCIIBITHIBAEMBIX B T€UEHHE | cex. MOJIEKYJI0 KUCIIOPOa Py
HOPMAaJIbHBIX YCIOBHSIX.

Bapuant Ne24

1. OnHa TpeTh MONEKyYJ a30Ta Maccoit m=10 2 pacnanach Ha aToOMbl. CKOJIBKO BCEro YaCTUL] HAXOAUTCA B TAKOM
rase?

2. bamton emkocThio V=101 copepxut Boopoa Maccoit m=1 2. OnpenenuTs CpeaHIO JITUHY CBOOOIHOTO
npobera (A) MoJeKyI.

3.Ha rpa(bHKe IMMOKa3aH Mnepexoa nACAJIbHOr0 ra3a OT I€pBoro

m
P COCTOSIHHS KO BTOPOMY TIPH YCIIOBHH, YTO — = const . Kak n3MeHseTcs Ipu 3TOM TeMIepaTtypa raza?

Y7,
P

1
\2
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Bapuant Ne26



1. B xon6e emkoctsio V=100 cx® conepxures Hexkotopsiit ra3 mpu temmeparype T=300°K. Ha CKOIBKO TOHH3HTCS
JIABJICHUE P Ta3a B KOJ0e, €CIM BCIICACTBHE YTEUKHU M3 KOJOBI BBIAICT N=10% MOJeKyn?

2. Kosdbourment quddysun kuciopona npu temmeparype 0°C J=0,19 cu?/c. OnpeennTs qaBleHHe rasa.

3. Ha rpaduke mokaszan nepexo]i HIealbHOTO ra3a oT MEPBOTO COCTOSIHUS KO BTOPOMY IPH YCIIOBUH, UTO L = CONSt
u V= const. Kak u3meHseTcs Ipu TOM Macca rasza?

P
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Koumponvuas paboma Ne2
Bapmuanr 1.

1. B 3amHyTOM cocyme o0beMOM V, COIOEpXKHUTCS M XUAKOCTH Npu Temmeparype T;. Ilpu noBbimeHun
Temneparypsl A0 T, XHIKOCTh Hcmapuiack. [locTpouTh TpUMEpHBIH TIpadUK 3aBHCUMOCTH OTHOCHUTEIBLHON
BJIQXKHOCTH OT TeMmepatypsl, T.e. ¢=f(T). HadanpHas Macca )uAKOCTH Mala.

2.0npenenuth K.ILA. TEIIOBOM MAIIMHEI, €CIIM 33 OJMH LMK OblTa mpomsBeneHa pabora 3,5 10° [k u
XONOMIBHAKY Tepenano 16-10° Jix rerra.

3. B creknsanubli cocyn, umetommii ipu 0°C 00bem 20 J1 HATUT J0 KpaeB KEPOCHH TpH TOM ke Temmeparype. Ha
CKOJIBKO I'Pa/lyCOB JI0JKHA IIOBBICUTHCS TEMIIEpaTypa, 4To0b! BeITeks0 0.5 1 kepocuna? KoadduuneHr o0beMHOr0
pacmmpenns kepocuna p=1.0-107 K™, kosddurment nmuueitnoro pacmmpenns crexma oa=9-'"° K,

Bapmuanr 2.
1. [ouemy mpu MOHWKEHUH TEMIIEPATYPhI BO3AyXa B KOMHATe HAYMHAET OUTYIIAThCsA CHIPOCTH?

2. 3 kr Boxbl Harpemarorcs oT temmeparypsl 10°C mo temnepatypsl 100°C, npu kKOTOpo# oOpaiaioTcs B map.
OHpe}IeHI/ITB MU3MCHCHUC SHCPIUU BOJBI.

3. Vcxops u3 3HaHHS KPUTHUECKUX 3HAUCHHU YTIeKUCIoro rasa (p,=/3 ar., t<=31.1°C, onpeaenuts NOCTOSHHbIC
Ban-znep-Baanbca "a" u "b".

Bapuanr 3.

1.Moxer 11 KuIeTh BoJa B KacTploie, MIaBaloLIeH B APYrol KacTproiie ¢ kumsieil Bogoit? Kakoe Heo6xoaumo
YTOYHEHHE B 3TOM Bompoce?

2. B cocyzne emkoctbio 3 11 Haxoautcs 1 monp yriekucioro rasza (COy) npu temneparype T=300 K. Onpenenuts
JlaBJICHUE P Taza:

1) o ypaBuenuro Knaneiipona-MeHnzaeneesa;
2) 1o ypaBuenuro Ban-nep-Baansca, eciu a=3,6 1-atm/Mons’, b=0,043 1/Mob.

3.Ha cKojbpKO JaBjicHHE BHYTPH MBUIBHOIO ITy3bIps OOJIbIIE aTMOC(EPHOro JaBICHUS, €CIU AUAMETP Iy3bIps S5
MM?



Bapwuanr 4.
1. Ilouemy mocie xapKoro AHs poca ObiBaeT Oonee 0OMIbHON?

2.0npenenuTh JaBlCHHE BO3MyXa B BO3IYIIHOM ITy3bIPHKE JTHAMETPOM
HaxojsmeMcs: Ha riryouHe 20 ¢M O]l MOBEPXHOCTHIO BOJIbI, €CITH BHEIIHES
aTMocepHOe aBIeHHe p;=765 MM PT. CT., IIIOTHOCTb Boabl p~10° kr/m’,
K03 (D PHUITMEHT MMOBEpXHOCTHOTO HaTsHKeHHS Boabl o=0,07 H/m.

d=0.01 mm,

3.Ucxons u3 pucyHKa, OOBSICHUTE: 1) OYeMy Karuisi He OCTaHETCS B TIOKOE, a OyJeT ABUTaThCS BIIOIb TPYOKHU? 2)

Kyna Oynet nuratbest karuis?

Bapwuanr 5.

1. IloueMy mipu TycTOH 00JIAYHOCTH HOYBIO pOCa HE BHINAAACT?

2. Ha kakyro BBICOTY MOJHHMMETCS OCH30J B KalWUIApe, BHYTPEHHHWIl auamerp Kotoporo paBeH 0= mm?

CMaunBan#e cyuTaTh MOMHBIM. KOA(pUIMEHT MOBepXHOCTHOTO HaTsbkeHus Oenzona o =0,03 H/Mm, mimoTtHOCTH

6ensona 880 kr/m’.

3. Ucxons u3 pucyHKoB 00BsICHUTH: a) [louemy Karuist He ocTaHeTCs B TIOKOE, a OyIeT IBUTAThCS BJOIb TPYOKH? 0)

Kyna Gyner nBurarbces Karmis?

Bapuanr 6

1. Turap c pacmaBJ€HHBIM CBHHLOM HAaxXOAWTCS B OTaIUIMBAEMOM
noMemieHuy. V3MeHeHne TeMIepaTrypsl CBHHIA C TEYEHHEM BPEMEHHU
nokazano Ha rpaduke. Kakum qomkeH ObITh xapaktep rpaduka,
n300paXKaroIero Takou ke MpoLecc, HO MPOUCXOIAIINN Ha MOpo3e?

2.0npenenutb Ko GUIMEHT O00BEMHOTO PACIIUPEHHS H30TPOITHOTO
TBEPAOTO TeJa, €CIU MpU 200°C oo nmeno obbem 200 cm® a mpu 1200°C
-217,6 em®

2 .
3.Pamka, oxBaTblBawomias mnoBepxHocTb B 40 cM, 3aTdHyTa MBUIBHOU

0

t,°C

A

IIeHKOH. Ha CKOTbKO YMEHBIIUTCS SHEPTHSI IUICHKH MTPH U30TSPMHUIECKOM COKPAIIICHUH €€ TUTOIIaa BIBOe?



Bapuanr 7.

1.Haittu moctostaabie "a" u "b" ypaBHenus Ban-nmep-Baanbca ais a30Ta Mo ero KPHUTHYECKUM JIABICHHIO W

TeMIepaType.

2. HaiiTn u3MeHeHHe TeMITEpaTyphl KUIEHUS TS BOABI PU M3MEHEHMH mAaBiaeHuss Ha 0.1  artMm, eciu
_ 3 3
Prom=990 KI/M”, Pap= 0.58 kr/m”.

3.KaHI/IJ'IJ'I}lp OITYCTHUJIU B JXUAKOCTb, KOTOPAasi HC CMA4YUBACT €ro CTCHKHU. Ha xakom YPOBHEC YCTAHOBUTCA KUAKOCTb
B OTOM KaITUJJIAPE U HO‘ICMy?

Bapwuanr 8.

1.Beruncnuts, mons3ysck ¢opmynoi Bar-nep-Baansca, nas-

PN
JIeHUEe O Kr YIJICKUCIIOTO Ta3a, 3aKJIIOUEHHOrO B OaIOH €M- O !
t
0 A £ F SR i
kocTeio 20 1 mpu 13°C. CpaBHHTB pe3ysbTaT C JaBICHHEM 0 a \\ ‘
UJICAITBHOTO Ta3a MPH TeX K€ YCIOBHUSIX. i ' | f
o 20
3 ° \ P
2.B xomHate o6vemoMm 120 M~ mpu temmneparype 15°C oTHO- , \ L/ |
CUTENbHAs BIaXHOCTh paBHa 60%. Ompenenuth maccy Bo- |2 ‘\\ Y ;
. 1
JSTHBIX TIApOB B BO3/TyXe KOMHATHI. i

3 Ha koHumax TpyOKH BBIAYTHI ABa MBUIBHBIX ITy3BIPs pa3iiny-
HBIX JuaMeTpoB. ByayT au oHu HaxoauThes B paBHOBecuu? Eciu HeT, TO moueMy?

Bapuanrt 9.
1. MOXXHO 71 B COCTOSTHUM HEBECOMOCTH M3MEPHUTH JIaBICHUE BO3AyXa pTYTHBIM Oapomerpom? [louemy?

2.I'a3, 3anmmaromuii o6beM 200 51, Haxoxutcs moxa amasineHueM 40 atMm mpu Temneparype 27°C. Ilpu kakoif
TeMmeparype ra3 Oyzaer 3annmars 00beM 50 11 ipu naBiaenun 60 atm? (Pacyer BBIOIHUTE C TOMOIIBIO YPaBHEHHUS
Ban-nep-Baannca).

3.BeicoTa BOIBI B CTEKJISIHHOM KalMJUIApPE, OMyIIEHHOM B Boxy 12 mm. OnpenenuTs BHYTPEHHUH IUaMETP
KAMLIAPHOH TPYOKH eci K03 GHIMEHT TOBEPXHOCTHOrO HATsHKeHns Bos! 72-10°H*Mm.

Bapuanr 10.
1. Haiitu kpuTHYeCcKOe NaBjieHHEe U TEMIIepaTypy aproHa.

2 Macca crexmssaHOro cocyna npu 0°C 53 r. Macca e CTeKJIIHHOTO cocyna ¢ pryteio - 1384 1. Korma ero
narpemn g0 40°C, To wacTh pPTyTH BBITEKNa M Macca COCyAa C OCTaBIIeHcs pryThio cranma 1376 r. Kakos
ko3 duLmeHT 00bEMHOT0 paclIMpeHus CTeka?

3.B 34CyXYy CJICI)KABIIAasACA IMOYBA BbICBIXACT CUJIBHO, a BCIIAXaHHAs cnabo. HO'{CMy?

Bapuanr 11.



1.B komuate o6beMoM 130 m° ipu Temmeparype 180C 0THOCH TebHas BIaKHOCTE paBHa 80%. ONpeneanTs Maccy
BOJISIHBIX MTAPOB B BO3/IyXe KOMHATEHI.

2.BeraucinuTh, TONB3yACh (popmynoit Ban-mep-Baamnca, maBiieHHMe YIIIEKHCIIOTO Ta3a maccod M=1,7 K,
3aKJIFOUYEHHOT0 B 0aJUTOH eMKoCcThio V=3 1 npu temneparype 17°C.

3.Crnenuth QUTYpKY M3 CYXOTo TecKa Helb3d, a U3 MOKporo MoxkHo. [louemy? Byzner nu mepxkathest purypka u3
MECKa, €CJIU €€ CIIEMUTH 110]] BOAOH?

Bapuanr 12.

1. Haiftn, Ha Kakoi riryOWHE 107 BOJON HAaXOIUTCS IMY3BIPEK BO3IyXa, €CIA M3BECTHO, YTO TUIOTHOCTH BO3AyXa B
HeM paBHa 2 kr/m°. Jluamerp myssipbka 0,015 wmm,
temneparypa 20°C u atmocdeproe gasienue 760 mm pt.  T.°C

D
et 2 > /\\ L L
2.Kakyto paboTy Hamo COBEPLIMT, YTOOBL BBILYTH 4

MBUTBHBIN ITy3BIPh, paanyc KoToporo 9 cMm. Koaddumment

[IOBEPXHOCTHOTO HATSKEHUS a=40 TTH/CM,
atMochepHoe naBiueHune po=1am.

3. YKamnTe, KaK onpeacsi€TCAa KOJINMICCTBO TEIIJIOTHI HAa KaXXJIOM U3 YUaCTKOB KpHBOﬁ.

Bapuanr 13.

1. Kakyro paboTy Hamo MPOM3BECTH, 4TOOBI BBIAYTh MbUIbHBIN Iy3bIph aAuamerpoM 0=14 cm, eciu mporecc
pa3myBaHus My3bIpsl H30TEPMHUUECKUI?

2.B Bojie Ha riiyOuHe 35 cM HaxoauTcs IMy3bIpek Bo3ayxa auamerpom 0,1 mm. laBienue atMocdepsl paBHO 760
MM PT. CT., Temrneparypa Boasl 21°C. KakoBo naBieHne Bo3ayxa BHyTpH ITy3bIpbKa?

3. Kannmmp OIYCTHUJIU B KUJKOCTb, KOTOpad CMAa4uBACT €TI0 CTCHKU. Ha xaxom YPOBHE YCTAHOBUTCA JXUAKOCTH B
9TOM KaIllWJIIAPE U noquy?

Bapuanr 14.

1. T"a3 pacmmpsieTcs Ipu MOCTOSHHOM Temmeparype 27°C, mpudem o0beM 1 Moust raza yBemuduBaeTcs ot 1,5 mo 15
1. Ipunumas, ato ycnosue V,>>D BBIMONHACTCS, ONPENENUTH IOIB3YACH
dbopmyinoit Ban-nep-Baanbca, pabory npu pacumupeHdd 1 Mo rasa
(azoTta).




2. Pe3epByap ra3oBoro TepMoMeTpa HamoJHEH Bo3ayxoM. JlaBieHue B pe3epByape raza mpu 0°C paBHO 757 MM
pPT CT., a TpW TOMENICHHH €ro B cocyl ¢ Bojod paBHOo 840 mMm pr. cr. Paccumrare temmeparypy BOJBI,
TIPE/IoNaras, 4to BO3AyX MMEeT OTHOCHTENBHYIO BIaKHOCTh, paBHyio 60% mpu 0°C.

3 Wcxonst u3 pucyHka, o0ObsICHUTE: a) [louemMy karuis He OCTaHETCs B TIOKOE, a JIBUXKETCs BIOJb TpyOku? 0) Kyna
Oynet

JABHUI'aTbCs Karisg?

BapuanT 15.

1.B 6amnone emkoctbio 20 11 HaxoauTes 80 Momb HekoToporo rasa. Ilpu 14°C nasnenue rasa paszo 90 am., a mpu
63° C - 109 am. Barumciutb mocrosiHEbe Ban-nep-Baaibca s 31oro rasa

2.KakoBa mioTHOCTE BO3yXa IMpH 29°C npu OTHOCHTENBHOM BiIaxHOCTH 70% 1M HOPMAIBHOM JaBICHHAN?

3.Kanunnap onycTuiu B ®KHUAKOCTh, KOTOpas HE CMa4yMBaeT €ro CTeHKU. Ha kakoMm ypoBHE yCTaHOBHUTCH KUIKOCTh
B 3TOM Kallwuisipe u noyemy?

Bapmuanr 16.

1 B xakoM KOJMYECTBEHHOM COOTHOIICHHM HAXOAATCS KHHETHYECKas W MOTCHIUAIbHAS SHEPTUU MOJEKY1 B
TBEPJIOM, JKUIKOM U T'a3000pa3HOM COCTOSTHHSAX BellecTBa?

2 OtHocuTenbHas BIaXHOCTh Bo3ayxa npu 27°C paBHa 40 %. KakoBa OyneT oTHOCHTENbHAs BIAXKHOCTH ATOTO
BO31yXa MpU 20°C.

3. C xakoii CKOPOCTBIO JJOJKHA JeTeTh JbauHKa pu 0°C, 4To0OBI IpU yAape o Mperpaay oHa paciuiaBuiach?

Bapuanr 17.

1.[loueMy npu BHECEHHWH NBUIMHOK B IPECHINEHHBIH Map B HEM HAayMHAETCs MpPOIEecC KOHACHCALMU Kalellb
TymaHa?

2.Jlen maccoii 2 kr npu Temneparype t;=0°C Obu1 npeBpalleH B BOLY IPH TOH ke TeMiepaType IpH IOMOIIY Hapa,
umeromero temmepatypy 100° C. Onpesenuts Maccy H3pacXo[0BaHHOTO Mapa.

3.KaKoBo jiaBJieHHE BOJSHBIX TAPOB BOIIM3M KarleseK BOJIbI, paanyc KoTopsix 5-10° cm, mpu temmeparype 10°C?

Bapuanr 18.

1. Boma neruye mecka. I[louemy e BeTep B IYCThIHE IOJHMMAET TY4YHM TIECKa, a HAa MOpE TOJIBKO HEOOIbIIOoe
KOJIMIECTBO OPBIT?

2 KakoBa IIOTHOCTH BO3[yXa NPU OTHOCHTENBbHOM BiaxxHocTu 60% u nasinenun 1 ar? Temmeparypa Bo3myxa
30°C.

3. B 6ammone emkocthio 201 Haxomutes 80 monb rasza. [Ipu 14°C pgaBnenue raza 90 ar, a mpu 63°C - 109ar.
Brruncnuth nocrosiHabie Ban-aep-Baanbca s 3Toro rasza.

Bapmuanr 19.



1. Haitru mocrosiuusie a U b B ypaBuennu Ban-mep-Baanbca [j1st KUCIOPOZA IO €r0 KPUTHYECKMM JABICHHUIO M

TeMIIEpaType.

2.PaccumnTaiite pa0OTy, COBEPHIICHHYIO TIPH BBIAYBAHHH MBUILHOTO ITY3BIps
pamuycoM 8cm.

3. Ucxopst u3 puCyHKa, OOBSICHUTE:
a) [Touemy Karuis He OCTaHETCS B
nokoe, a OyneT JBUraThCcsl BAOJb TPYOKHU?

0) Kyna Oyner apurartbcst Karisi?

Bapuanr 20.

1.Crexnsaunbiii cocyn BecuT 53r. ToT ke cocyn, HanmoaHeHHBIH pTyThio, Ipu 0°C Becut 1384r. Korma sTot cocyn
Harpern 0 40°C, TO WacTh PTYTH BBITEKNIAa W cocya cram BecuTh 1376r. KakoB koadduimeHT 0O6BEeMHOTO

pacumpeHus creka’?

2. llpunumas, uro v = 0,036 Bcex MoJIEKyJl BOJASHOTO Mapa, MOMABIINX Ha ITOBEPXHOCTh BOJHI,

2
3aaepxkuBatorcs ero. [lomcanTars Maccy BCeX MOJIEKYJ, BEUICTAIOIIMX B TCUCHUE 1 CEKYHIIBI C I cm
BoJpbl pu 100°C B HaxoAsILUKCA HAJ HEM HACHIILICHHBIA BOASHOM map.

3. Ecnmu octpust S-o0pa3HON KapTOHHOH IUIACTMHKM (CM.pHC.) HAaTE€pPeTh MBUIOM H TOJIOKUTH Ha BOAY, TO
mIacTrHKa Oyzaet Bpamathces. [louemy? B kakom HanpaBnernn?

Bapuanr 21.

1.KomHata umeer pasmepnl 10*5*4 M. Temmeparypa B komuare 20°C, Touka pocbl 12°C. OmpenenuTsb
KOJIMYECTBO BOJSHOTO TTapa, HaXOSIIErocsi B KOMHATE, U OTHOCUTEIBHYIO . BIIAKHOCTh BO3/IyXa.

2. JIse mnactunku gmuHOM 10cMm Haxonsrcs Ha pacctosHuu 0,01MM ofHAa OT APYroi M MOTpYy>KE€HBl HUKHUMH
KpasmMu B Boay. Kaxkxosa cwiia NPUTHKEHUS MEXIy IUTACTUHKAMH, ecnu K03 UIHMEHT
MMOBEPXHOCTHOrO  HaTsbkeHust  Bojabl  paBeH 0.07H/m, a kpaeBo# yroj cMayvBaHus PaBeH HYJIIO?

3. Y kakoil Bozpl OOJIbIIEe TOBEPXHOCTHOE HATSHKEHUE - Y YUCTOM win y MbuibHOU? [louemMy MbUIbHAs Boja IaeT
TaKWe MPOYHbIE My3bIPH, KAKUX U3 YHCTOM BOABI TIOIYIHTh HENb35?

Bapuanr 22.
1.Kakyro paboTy Hai0 MPOU3BECTH, YTOOBI BBIAYTH MTy3bIPh JHAMETPOM 17 €M, €CITU MPOoIecC N30TEPMUIECKUIT?

2. B Boae Ha riyOuHe 40 cM HaXxoAMTCs Iy3bIpek Boszmyxa auamerpom 0,1mm. JlaBneHue atmocdepsl paBao 760
MM pT.cT. Temnepatypa Bozs! 22°C. KakoBo naBieHHe BO3yxa BHYTPH My3bIpbKa?

3.Kamunnap onmycTind B )KUAKOCTh, KOTOpAas CMayMBaeT ero cTeHKk. Ha kakoMm ypoBHE yCTaHOBHUTCS JKHIIKOCTH B
ATOM Kaluwuiape U nouemy?



[pemiaraercst Takas cucteMa MPOBEPKH, KOTOpasi UCKITI0YAET CYObEKTUBHBIHN (hakTop u HanboJiee MOTHO
YUUTHIBACT 3HAHUS, YMCHHUS, HABBIKH CTYJICHTOB ITPH PEIICHUY 3a]1a4.

Cucrema npoBepKH NnpeacTaBisieT co0o0ii nepeyeHb KPUTePHeEB, 10 KOTOPbIM OLIECHHBAETCS pelleHne
3apaun. Kaxxaomy Kputepuio cooTBeTCTBYeT NPOLIEHTHOE OTHOLIEHHE OT HOMHHAJIBHOI0 KOJIUYeCTBa
0aJJ10B 32 3a1a4y (cM. Tadaumy).

OuennBaemble 3J1eMeHThI 3HAHUI, YMEHH i, HABBIKOB IIpouent
1. O3HakoMIIEHHE C YCIOBUEM 3a1a4yu. B Tom yucne: 25
— Kparkas 3anuch ycinoBwsl. 5
— Hcnonp3oBanne GuU3NIECKON CUMBOJIHKH. 5
— 3anuck enuHUIl U3MepeHus u nepeson ux B CU. 5
— Xopormiee opopmiieHre pabOThI, YETKUE PUCYHKH U YEPTEIKHU. 5
— Haxoxnenue u 3armuch HEOOXOJUMBIX TAOJWYHBIX U JOTIOHUTEIBHBIX JaHHBIX. 5
2. CocraBiieHue IU1aHa pemieHus. B Tom uncne: 25
— O6ocHoBaHue BbIOOpa huznveckux GopMyIt IS peIieHHsL. 10
— ParyioHanbHEIH crtoco0 pemeHusl. 10
— 3anuck Gopmyi. 5
3. OcyuiecTBieHue pemenus. B Tom uucne: 25
— BriBox pacueTHbIx(oi) hopmyn(sr). 15
— YMeHue pemunTh 3a/1ady B 001IeM BHIE. 10
4. IIpoBepka MpaBUIIBHOCTH PEIICHUS 3a1a4u. B ToM gmce: 25
— Brruncnenus. S
— MaTemaTHuecKkue onepauuy ¢ eIUHALAMHI U3MEpeHHs (PU3NIECKUX BETUYHH. 5

— KpaTkoe o0bsicHeHnE penieHus. 5



— OpUruHaNIbHBIA CIOCO0 pEeLICHHS.

— AHanu3 IOMyYeHHBIX Pe3yIbTaTOB.

Jins mepecyera O0ANIOB B MATHOATIBHYIO CUCTEMY UCTIONB3YETCs CIIEAYIONAs CTPYKTYpa CBSI3U:
I.IToporoserit ypoBeHs (0T 50-69 6an.) — «yoosremseopumensHo»
I1.ITponBuHYTHIN ypoBeHb (70-84 Oan.) — «xopouwio»

I11.Bricokuii ypoBeHb (85-100 6an.) — «omauuno»

3. Tecmoesvie 3a0anus

TecT k pazneny «OCHOBBI MOJNEKYIISIPHOW (DH3UKHU M TEPMOJTHUHAMUKI

1. Ha3oBuTe BapuaHT OTBeTa, B KOTOPOM TIPEACTaBICHBl OCHOBHBIE IOJIOKEHUS
MonekynspHo-Kunernueckoid Teopuu CTpOEHUS BEIIECTBA. . ..

1) Bce BemecTBa COCTOAT U3 MOJIGKYN, MOJCKYJIbl JBHXKYTCS HENPEPHIBHO U
Xa0TUYHO

2) MOJIEKYJIbI IPUTSTUBAIOTCS ¥ OTTAIKMBAIOTCA

3) Bce BemecTBa COCTOAT M3 MOJIEKYJ, MOJIEKYJbl NPUTATHBAIOTCS H

OTTAJIKUBAIOTCA, MOJICKYJIbI IBIKYTCA HCIIPEPBIBHO U XaOTUIHO

2. bpoyHOBCKO€E ABM)KEHUE — 3TO. ..

1) IlpoHuKHOBEHHME MOJEKYJd OAHOTO BEIIECTBA B MPOMEXYTKH MEXIY
MOJIEKYJIaMHU APYTOT0 BELIEeCTBa

2) OTpBIB MOJIEKYJT C IIOBEPXHOCTH JKUAKOCTEHN TN TBEPABIX TEI

3) XaoTHueckoe TEIUIOBOE JIBW)KEHHE B3BELICHHBIX YacTUL B IKHIKOCTAX HIIH

raszax

3. Odusnveckass BENUYMHA, OIpelenseMas dYHCIOM CTPYKTYPHBIX JJIEMEHTOB,

COACPpKAIIUXCA B CUCTEMC, HAa3bIBACTCA. ..



1) MossipHO# MacCo. 2) OTHOCHUTENHHOU MOJICKYJIIPHOU MacCOM.

3) KosnnuectBoM BelecTna.

4. B wmonexynsapHOW (M3WKE WCIONB3YETCS TOHSATHE «UACANBHBIA Ta3». OITo

MOHSTHE IPUMEHUMO TOT/a, KOTJa MOXKHO TIpeHeOpeds:

1) [ToTeHIMANBHON SHEPTHEH YACTHII.
2) Kunetndeckoi sHepruel YacTHII.

3) lloTeHuMansHOM SHEPTrUEH YacTull ¥ UX pa3MepaMH.

5. Kakas BenmuuHa XapakTepru3yeT COCTOSHIE TEPMOAMHAMUYECKOTO PABHOBECHS?

1) naBnenue 2) 00BEM 3) Temmeparypa

6. Temmeparypa, npu KOTOPOH NpEKpaIlaeTcs TEIUIOBOEC JBIDKEHHE MOJICKYII,

paBHa...

1)273 K 2)0
0
C 3)0K
7. K TepMOIMHAMUYECKHUM TTapaMeTpaM COCTOSHUSI UICAIbHOTO ra3a OTHOCSATCA ...
1) O0bemM, naBieHue U MossipHas macca.  2) Temnepatypa, 00beM, JaBieHue. 3)

Temmneparypa, 00beMm, Macca.

8. laBnenwne raza 00yCiIOBIEHO. ..
1) llpumnanuemM MOJIEKYJI K CTEHKaM cocyaa 2) CTOIKHOBEHHEM MOJIEKYJT

CO CTEHKaMH cocyia 3) CronkHOBEHHEM MOJIEKYJI Ta3a IPYT C IPyroM

9. Enqunuria n3aMepeHus JaBlIeHUs raza B MexXIyHapoIHON CHCTEME - ...

1) KensBun 2) xoynb 3) Ilackamb

10. HMBorepMuyecKkuid mporiece MpoTeKaeT MpH. . ....

1) mocTostHHOM Temmieparype  2) IOCTOSHHOM JTaBJICHUN 3) TOCTOSTHHOM



o0neMe

11. IIpouecc, npu KOTOPOM JaBJIEHHE I'a3a HE MEHSETCS, Ha3bIBACTCHL. . ...

1) amnabaTHBIM 2) u300apHBIM 3) HU30XOPHBIM

12. TIpouecc, npu KOTOPOM 00bEM raza He MEHSETCs, Ha3bIBACTCH. . ...

1) amnabaTHBIM 2) m300apHBIM 3) U30XOpHBIM

13. UcnapeHue — 3T0 nepexo/] BEHIecTBa U3 .. ..
1) XKugxoro coctosiHus B Tazoo0paszHoe.  2)TBepaoro cocTosiHUS B KHIKOE.

3) 'a3000pa3HOTO COCTOSHHUSI B XKHUAKOE.

14. UcnapeHne NpOUCXO/IHNT. ..
1) mpu r000it Temmepatype. 2) mipu TemMIepaType KUIICHHUS.

3) npu onpeAeNeHHON TeMIepaType sl KaKI0H KUIKOCTH.

15. Ilpu yBenm4eHUH TEMIEPATyphl >KUAKOCTH CKOPOCTh HCHAPEHHUL. ..

1) ymeHbmIaercs. 2) yBeIMYMBACTCA.  3) HE U3MEHSETCS.

16. Ilpu uciapeHNH U3 )KUIKOCTH BBUIETAIOT. ...
1) MomnekyIbl ¢ OONBIION KMHETUIECKOH SHEepruei
2) MOJIEKYJIBI C MAJICHBKOW KHHETHYECKOW SHEPTHei

3) nro0Oble MOJICKYJIBI M3 BCEH KHUIKOCTH

17. Ilpn ucnapeHuu KHUAKOCTb. . ...

1) umeeT MOCTOSTHHYIO TEMIIEPATYPy 2) oxnaxxaaercs 3) marpeBaercs

18. KonzeHcanus — 3To mpolece Nepexoia BEIeCcTBa U3 ...COCTOSIHUE.
1) XKugxoro B razoobpasnoe  2) TBepaoro B KuAKoOe 3) 'a3006pa3Horo B

JKHIKOE



19. TIlap, HaxomsIuiics B NWHAMHYECKOM pAaBHOBECHH CO CBOEH JKHUIKOCTHIO
Ha3bIBaeTcH. ...

1) HeHACHIILIEHHBIH 2) HaCBILICHHBII 3) cTaOUIBHBIHI

20. BraxxHOCTH BO3/yXa 3TO.....
1) comeprkaHue B BO3yXe Pa3TUUHBIX ra30B 2) colepkaHHE B BO3AYyXe

YaCTHII IBUIH 3) COepKaHue B BO3TyXe BOJSHBIX ITAPOB

21. Kpucranmuueckue TBEpAbIe TeNa OTINYAIOTCS OT aMOPQHBIX . .....

1) popmoii 2) 61eckom 3) obbeMoM

22. K KpUCTaIUIMYECKUM TeJIaM OTHOCUTCHA. . ...

1) anmas 2) caxapHblil JieZieHel 3) rpacdur

23. K amopdHBIM TellaM OTHOCHUTCH. ...

1) anmas 2) caxapHbli JieZieHel 3) rpacdut

24. Jledopmartusi TBEpABIX TEN MTPOUCXOIUT €CIIH. ...
1) mop nelicTBHEM CHIIBI H3MEHSIETCS TeMIIepaTypa Tena
2) MoJ IeWCTBUEM CHUIIBI H3MEHSIETCS IBET Tela

3) noj1 IeHCTBUEM CHUJIbI MU3MEHSETCS popmMa WM pa3Mep Tena

25. TBepnoe Tesro0 BOCCTaHABIMBALT (POPMY TOCIIE CHITHUS ASUCTBUS CHIIBI, 3TO. ....
1) nedopmanus ynpyras 2) neopmarus mIacTuIecKas 3)

nedopMarust Xpynkas

26. [I1acCTHIHOCTH — 3TO CBOMCTBO TBEPOTO TEJIa, IPU KOTOPOM ...
1) MHcueszaer nedopmanms mocie npeKkpameHus 1eHCTBUS CHIL.
2) Coxpansiercs aeopManus mociie NpeKpaieHus JeHCTBUS CUIL

3) Ilpu HeGonpmux aeOpMaHSIX MPOUCXOIUT Pa3pyIICHHUE.

27. ConpoTUBISIEMOCTh MaTepralia ynpyroi geopMaini XapakTepu3yeTcs. . .



1) wmomymem ympyroctu (FOnra) 2) TpaBUTAIMOHHOW ITOCTOSHHOU

AIEKTPUUECKOM MOCTOSIHHON

28. BHYTpeHHSIsI SHEpTHs TI000TO Tela OpeAeseTcs . . .

1) Kunetndaeckoit sHeprueil XaOTHIeCKOTo ABIKEHUS MOJIEKYJI.

2) IoTeHuManbsHON SHEPTHEl B3aUMOICHCTBUS MOJIEKYII.

3) DHeprueil IBMKEHUS U B3aUMOJICHCTBHS MOJIEKYIL.

29. BHYTpeHHsIsI SHEPTUsl MAKPOCKOMMYECKUX TEJ 3aBUCHUT. ..

1) TomBKO OT TEMIEpaTypsI 2) oT TemMIepaTypsl U 00beMa

3) TOJNBKO OT 00BEMA

30. KakuMm cmoco6oM MOKHO U3MEHUTH BHYTPEHHIOKO SHEPTHIO Tena?

3)

1) Tonpko coBepiieHHEM PaOOTEHI. 2) TonmpKo TerIonepenavei.

3) CogepiieHreM pabOTHI ¥ TEILIONEpEAaUeH. 4) BHYTpEHHIOIO YHEPTHIO TEJIa

U3MCHHUTDH HCJIb34.

31.Kakum ciocobom ocymiecTBisieTcs rnepenada sHeprun ot Conamna k 3emie?
1) TemmonpoBoauocThio. 2) M3nyuenuem. 3) KonBekumen.

4) Paboroii.

32. Kak o0orpeBaeTcs KOMHaTa paJuiaTopoM LEHTPAIBHOTO OTOMJICHUS ?

1) Tero BeAETSAETCS panuaTOPOM U pacpeIeIIeTCs 0 BCe KOMHATe.

2) OOorpeBaHue KOMHATBl OCYIIECTBISIETCS TOJNBKO 3a CYET SIBICHHSA
TEIJIONPOBOIHOCTH.

3) O6orpeBaHre KOMHATBI OCYIIECTBIISICTCS TOJIBKO IyTeM KOHBEKIIHH.

4) Dueprus oT OaTapeW TEIUIONPOBOAHOCTHIO TIEPENAETCS XOJOJAHOMY BO3AYXY Y

€C MMOBCPXHOCTH. 3arem KOHBCKLII/IGﬁ pacnupeaciaiaeTc 1mo BCEll KOMHATE.

33. Kak u3MeHseTCs BHYTPSHHSS DHEPTHUS Tela MPH €T0 OXJIKICHUN?

1) yBemnuuBaeTcs 2) YMEHbBIIACTCA 3) He m3MeHSETCS



34 KakuM crocoOOM MOXHO TOYHEE OIPENSIuTh TEMIepaTypy Topsdell BOABI B
crakane?

1) OnycTuTh TEPMOMETP B BOZLY, OBICTPO €T0 BHIHYTH U CHATH MTOKa3aHUSI.

2) Omyctuts TEpMOMETp B BOAY U OBICTPO CHATH IIOKa3aHWs, HE BBIHUMAs
TEPMOMETP U3 BOJIBI.

3) OmyctuTs TepMOMETp B BOHAY, [HOXKIAThCA, KOTJAa €ro TIOKa3aHWsS IepPEeCcCTaHyT

U3MCHATHCA, U CHATH ITOKAa3aHWsA, HC BBIHUMasA €ro u3 BOABbI.

4) OmycTUTh TEPMOMETP B BOZY, MOA0KAaTh 10 — 15 MUH U CHATH MOKa3aHUs, HE

BbIHUMas TCPMOMETP M3 BOJBI.

35. B MexayHapoIHO# CHCTeME eIUHUIIA TETUIOTHI;

1) Jxoynb 2) Hetoron 3) Batr 4) KenbBuH

36. KenbpBuH SBIMETCA €AUHULIEIH:

1) KonuyecTBa TETIOTHI. 2) TEIIoEMKOCTH 3) abcomoTHOI TeMIepaTypsl

37. Hwxe mnpuBeneHsl ueTbipe YyTBepkaeHHs. Kakoe U3 HHX BBIPaXaeT CMBICT
MIEPBOT0 3aKOHA TEPMOJUHAMUKH?

1) Hene3st noctpouts camelii JIydmuuidi Ha Bce BpemeHa jasurarenb. [Ipoiiner
BpeMs, ¥ OyZeT co3JaH elle Jy4IInil JBUraTeib, YeM ClieNaH ceilyac.

2) HeBo3MOXXHO «BEYHOE [IBW)KEHHE» HHU B TpUpoJe, HU B TexHuke. JlroOble
Terna 0e3 AeWCTBUS BHEIIHUX CHJI CITyCTS HEKOTOPOE BPEMS OCTaHABIMBAIOTCS.

3) Henb3s mocTpouTh MalIMHy, KOTOpas coBepiana Obl ONIE3HY0 padoTy 0e3

noTpeOJIeHHs SHEPTUHU U3BHE U 0e3 KaKNX-TH00 N3MEHEHUH BHYTPH MAIlIMHBI.

4) Henp3s mOCTPOUTH IBUTATENH, KOTOPBIA paboTas Okl BEYHO, TaK Kak Jro0ast

MalirHa CO BpEMECHEM U3HAIIMBACTCA U JIOMACTCH.

38. TennoBkle ABUTATENH ITO. ...
1) ycTpoiicTBa, IpeoOpa3yromue ICKTPHICCKYIO0 SHEPTHIO B MEXaHHUIECKYIO

2) ycTpoicTBa, Ipeodpa3yoIe CBETOBYIO SHEPTHIO B MEXaHHUECKYIO



3) ycTpoiicTBa, IpeoOpa3yIomue SHEPTHIO  TOILIMBA B MEXAHIMYCCKYIO

39. TeroBo#t ABUTATEIH COCTOUT H3.....
1) HarpeBaTeNs U XOJ0IMIHFHIKA 2) pabodero Tenna 1 X0J0IMIbHIKA

3) pabouero Tena, HarpeBaTeIs U XOJIOAMIbHIKA

40. KI1J] ngeanbHOM TEITIOBOM MaIlTUHEI 3aBUCUT

1) oT TeMnepaTypsl XONOAWIBHUKA, TEMIIEPATYPHl HArpeBaTessl U poja padouero
Tena
2) TONBKO OT poja pabodero Teia 3) TOJBKO OT TEMIEPATYPHI XOIOAMIFHIKA

4) TOJBKO OT TEMIEPaTyphl XOJIOAMIBHUKA U TEMIIEPATyPbl HaIpeBaTEIIs

OCHOBBI MOJIEKYJIIPHO-KMHETHYECKON TEOPUH U TEPMOIUHAMUKH
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