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1. MACHOPT ®OHJJA OHEHOYHBIX CPE/ICTB

Hanpasnenue nonrorosku: 03.03.03 Pangnodusuka

HanpasneHHocTh

(mpodun):

UH(GOPMAITMOHHBIE TEXHOJIOTHH
Juctunnuna: MonekynsipHas ¢pusnka

Cemectp: 2

CDopMa HpOMC}KYTO‘{HOﬁ arrccraium: 5K3aMCH

TGJ’ICKOMMYHI/IKEIHI/IOHHBIC CHUCTCMBI u

2. IEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIUI

N3yuenue nucuuiinubl «MosekynspHas (pu3uka» HanpasieHO Ha GOpMHUpOBaHHE KOM-
HEeTeHUUH, IPUBEIEHHBIX B ClIeyIOlIeH Tabue:

Koxpe! xomre-

Coz[epxcaHI/Ie KOMIIC-

TEHIIHA . WNunaukaTopsl 1ocTH)e-
TEHI[MH COrIacHO [TepeueHs TUTAHUPYEMBIX PE3yIIbTa-
COrJIacHO HHUS KOMIIETEHIIUH CO-
dI'OC TOB O0y4YEHHS MO AUCLUIIIMHE
dI'oC raacuo OITOIT
onor oy | (ONOMBO)
OIlK-1 Crocoben OIIK-1.1. Oo6nagaer | 3HATh:
MPUMCHSITh 0a30BBIMU  3HAHUSAMHU, | J7I JTOCTHKCHHUS WHAWKATOPA

0a30BbLIE 3HAHHUS B
obnactu (pu3uku u

paarodusnKu u
UCIIOJIb30BaTh UX B
npodeccuoHalbHON
NeSITeIbHOCTH, B
TOM 4YHCIIe B cdepe
He1arorn4eckoiu
JeSITeTbHOCTH

MOJYy4EHHBIMU B
obOmactu  QU3UKH U
pannopu3uKy.
OIIK-1.2.
JeMoHCTpHUpYyeT
yMeHue pearb
3aj1a4m,
bopmynrpyemsble B
pamkax QUMK U
panuodu3mKH.
OIIK-1.3. Nwmeer
HaBBIKH
UCTIOJIb30BaHHS
OCHOBHBIX  TIOHSTHH,
TEopeM, 3aKOHOB
bu3uKu u
pannopu3NKu TUISt
peLeHus 3a1a4y
npodeccuoHaTbHOM
NEeSITeIbHOCTH, B TOM
YuUCIIe B chepe
Me1arorn4eckoi
JIeSITEITbHOCTH.

OIIK-1.1: 3HaTh 0a3oBbIC
TEOPETUUYECKUE  3HAHUs o
MOJICKYJISIpHOW ~ u3uke  ais
pemieHus  npodeccCHOHATbHBIX

3a1ay; 06a30By10
obmeduznueckyro
MH(pOpPMaIHIO; OCHOBHBIE

MOHATUSA, 3aKOHBl W  MOJENHU
MOJIEKYJISIPHON (U3UKH

YMerTs:

Jns  [AOCTWXKEHUsT WHIUKATopa
OIIK-1.3: Baagers MeTOmamMu
00paboTKu u aHajau3a
AKCIIEPUMEHTAIBHON u
TEOPETHYECKON buznueckoit
uH(OPMAIH; HABBIKOM PEIICHUS
KOHKPETHBIX (DU3UYECKUX 3aj]ad
no aroMHoil  Qusuke. Jlns
noctwkeHus: uaaukaropa OIIK-
1.2 Ymetb MCIIOJIb30BAaTh
0a30BbIC TEOPETHYECKUE 3HAHUS
M0  MOJIGKYISIpHOH  (U3HKeE;
MMOHUMATh, n3JIarath "
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KPUTHYECKHU
0a30By10
UH(OPMAIHIO;
OCHOBHBIMU MOHSITHUSIMH,
3aKOHAMH u MOJIEIISIMH
MOJIEKYJISIPHOM (pU3UKH

Bnaners:

Jns  pocTwkeHuss HMHAMKATOpa
OIIK-1.3: Bnagerb HaBBIKOM
peleHus KOHKPETHBIX
Gu3MYECKUX 3a/ad; METOJaMHU
00paboTKu u aHajau3a
AKCIIEPUMEHTAIBHON u
TEOPETUUECKOMN buznuecko

aHAIM3UPOBATH
obmedu3nueckyro
M10JIb30BATHCA

uH(popMaun

3. COAEP’KAHUE OINEHOYHbBIX CPEJACTB 110 JTUCIIUIIJIMHE

3.1 Buabl OleHOYHBIX CPeICTB

Neo | Kontponupyemsie
/1 KOMITETEHITUU

Kontponupyembie
pas3zensl

KonTponupyemsie
YPOBHH OCBOEHUS
KOMIIETEHIUI

HanmenoBanue
OLIEHOYHOT'O CPE/ICTBA

1. OIlK-1

MounekynsapHo-
KHMHETUYECKasl TEOPHsI
MJI€aJIbHOIO Tra3a

0a30BBbI,
CpEeIHU,
BBICOKUH

OTYCTHI 110 3aJa4aM,
BOITPOCKHI K 9K3aMCHY

2. OIIK-1

TepmonnHamuka
HJI€aJIbHOIO Ta3a

0a30BEIH,
CpeIHuN,
BBLICOKHH

OTYETEHI 110 3ajJa4aM,
BOIIPOCHI K 3K3aMEHY

3. OIlK-1

SIBneHus nepeHoca

0a30BBbI,
CpEeIHU,
BBICOKUH

OTYCTHI 110 3aJa4aM,
BOITPOCHI K 9K3aMCHY

4. OIIK-1

PeanbHrble ra3el 1
KUIIKOCTH

0a30BEIH,
CpeIHuUN,
BBLICOKHH

OTYETEHI 110 3ajJja4aM,
BOIIPOCHI K 3K3aMEHY

© ®I'bOY BO «Uenl V»




MHWHOBPHAYKH POCCHUU

DY

YUPEXKAEHUE BBICIIETO 00pa30BaHUs

dDe/:LepaJILHoe TOCYyIapCTBCHHOC OIOKETHOE 06pa3OBaTCJ'II>HOG

«Yenabunckuii rocynapcrsenuslii yausepcute» (PI'BOY BO «Henl Yy)

dusnueckuii paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

@DoHJ] OLIEHOYHBIX CPEJICTB IO AUCLHUIUTHHE «MoeKyisipHas Gpu3nkay mno HanpasieHuto moaroroBku 03.03.03 «Panuodusnkar
HarpaBJIeHHOCTh «TelleKOMMYHHKaIMOHHBIE CHCTEMBI B MH(popMannoHHbIe TexHosorumy @IB0Y BO «Yenl'Vy

Bepcus noxymenra - 1

cTp. 5

IlepBelii 3x3eMILLIP

KOITS Ne

3.2 Coaep:kaHue OLEHOYHBIX CPEACTB

Paznen 1. MoJsiekyJISIpHO-KHHETHYECKAS TEOPUSA UAeaJTbHOI0 ra3a

HNneannHbli ra3

ba3zoeutii yposens

Ne DopmynupoBKa Bompoca BapuanTel orBETOB

n/m

1 IIpn Kakux yCIOBUSAX CBOWCTBA peajbHBbIX | 1. B yCJIOBHSAX, HE CAUIIKOM

ra3oB ~ MOXHO  OIIMCBIBATh  3aKOHaMH | OTJIMYAKOUIUXCS OT HOPMAJIbHBIX
ujealbHOTO raza’? 2. IpY HU3KUX TEMIIepaTypax
3. cpeau OTBETOB HET MPaBUIBLHOTO
4. py OONBITUX JTABICHUSIX
2 Kak u3MeHuTCs naBieHHe WAEATbHOTO Trasa, | 1. ocTaHeTcs HEeM3MEHHBIM
€clIM INpU  HEU3MEHHOW  KOHLIEHTpAlMM | 2. yBEIUYUTCA B 2 pasa
CpemHsisi KBaJpaTHU4Has CKOPOCTb MOJEKYN | 3. yMEHbIIHUTCS B 4 pasza
YBEJIMYUTCS B 2 pasza? 4. yBeqinunrcs B 4 paza
5. yMEHBIINTCS B 2 pa3a
3 Omun  Momp B cucteme CU  sBusercs | 1. konnuecTBa MOJICKY/I B €AMHUIIE
eMHULICH U3MEPEHUS: o0bema
2. aTOMHOM Macchl
3. MOJIEKYIISIPHON MacChl
4. KOJIMYeCcTBA BellecTBa
5. IpaBUIIbHBIN OTBET HE IPUBEACH
4 PaBHbIE Macchl kucinopona, azora u Bogopozaa | 1. Bonopoaom
NOMECTMJIM B  OJUHAKOBBIE COCYIBl M | 2. BO BCeX cocyaax OyJeT OIuHAKOBOE
cojiepaT IpHu OJHOM M TOM e TeMmeparype. | AaBleHHue, T.K. TEMIepaTypa ra3oB OfHa U
HauOonbiiee naBienue OyaeT B COCYJE C... Ta XKe
3. a30TOM
4. Kuciaoporom
5 UtoObl B m300apHOM mporecce oobeMm raza | 1. yBemuuuth Ha 200 K
YBEJIUYMJICS B/IBOE IO CPAaBHEHUIO C 00beMOoM | 2. yBeauunTh Ha 273 K
npu 0°C, Temrieparypy rasa HyKHO: 3. yBenunuuth Ha 546 K
4. yennuuth Ha 372 K
5. ymenbmuTh Ha 200 K

1. Kakyio TeMreparypy UMeloT 2 T MOIeKy/IApHOTO a30Ta, 3aHUMAIoIero oosem 820 cm®
npu gasnernn 0.2 MITa? Otser npaiite B °C. (276,3 K)

2. JlaBeHne BO3AyXa BHYTPH IUIOTHO 3aKyIMOPeHHOW OyThUIKM mpu Temmeparype 7°C
o6buto 100 xIla. IIpu HarpeBanum OyThUTKH MpoOKa BbUIeTena. [lo Kakoil Temreparypbl
Harpenu OyTBUIKY, €CIM HM3BECTHO, YTO NIpoOKa BbUIETENa MpU JaBICHUU BO3AyXa B
oyreuike 130 xI1a? (364 K)

3. B 6amnone Haxommnock 10 kxr ra3a mpu nasnennu 10 MIla. Kakyro maccy raza B3sumn u3

© ®I'bOY BO «Uenl V»




MUMHOBPHAYKH POCCHUN

@” DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenuslii yausepcute» (PI'BOY BO «Henl Yy)
dusnueckuii paKyasTeT
Kagenpa obreii u Teoperndeckoit pu3nku

@DoHJ] OLIEHOYHBIX CPEJICTB IO AUCLHUIUTHHE «MoeKyisipHas Gpu3nkay mno HanpasieHuto moaroroBku 03.03.03 «Panuodusnkar
HarpaBJIeHHOCTh «TelleKOMMYHHKaIMOHHBIE CHCTEMBI B MH(popMannoHHbIe TexHosorumy @IB0Y BO «Yenl'Vy

Bepcus noxymenra - 1 cTp. 6 IlepBelii 3x3eMILLIP KOITS Ne

O0auioHa, eciaM JaBieHue crano paBHeIM 2.5 MIla? Temmeparypy ra3a cyHMTaTh
MOCTOSTHHOM. (7,5 KT)

4. Haiinure Maccy BO3ayxa, 3allOHAIOMIETO ayAUTOPUIO BBICOTOM S5 M M IUJIOLIAIBIO I10JIA
200 m2. JJaBnenue Bo3myxa 100 kITa, Temmeparypa momemernus 17°C. MonspHas macca
Bo3ayxa pasHa 0.029 kr/monsb. (1,2 1)

5. Bo ckoibKO pa3 IJIOTHOCTH BO3yXa, 3aIOJHSIONICTO moMelneHue 3umoit (t1 = 7°C),
Oombie ero mwioTHocTH jieToM (t2 = 37°C)? JlaBieHue ra3a MOKHO CYUTATh TOCTOSIHHBIM. (B
1,1 paza)

6. Cocyn orkadan g0 masnenus 1.33-10° ITa. Temmeparypa Bosmyxa 15°C. Haiinure
IUIOTHOCTH BO3ayxa B cocyne. (1,61¢ 1014 KF/M3)
7. Cuuras, uro B Bo3ayxe comepxkutcs 23.6% xucmopoma u 76.4% azora (o macce),

HaluTe MapuuaibHOE IABICHUE KUCIOpOAa MpH Temieparype Bo3nyxa 13°C u napieHun
100 kITa. (21277 11a, 78722,31 Ila)

8. Kakoe 4HCII0 MOJIEKy/ HaXomuTCa B KoMHaTe obbemom 80 M° mpu temneparype 17°C u
nasiaeHuu 100 xI1a? (2 1027)

Cpeonuii ypoeens

1. Ilo ra3ompoBomHON TpyOe MiaeT yIIeKHCibIi Ta3 mpu pasneHnu 5 10° [1a u Temmeparype
17°C. KakoBa CKOpOCTh JIBIDKCHHUS ra3a B TpyOe, €Clid 32 T = 5 MUH IpoTeKaeT m = 2.5 Kr
YIJICKHCIIOTO Ta3a M €CJIX ILIONIAb CeUeH s KaHana TpyOsl S = 6 cm2? (0,00001 m/c)

2. Ompenenurte MIOTHOCTh cMecH 4 T Bojopona u 32 T kuciopoza npu temmeparype 7°C u
npu pasnesnn 700 MM pr. cT. (0,48 kr/7°)

3. B 3amasHHON ¢ OJHOrO KOHIAa CTEKJISHHON TpyOke minuHoi 90 cM, HaXoAuTCs CTOIOUK
BO3/lyXa, 3alepThlii CBEPXY CTOJOMKOM PTYTH BbICOTOH 30 cM, JOXOISIIUM JO BEPXHETO
Kpass TpyOku. TpyOKy OCTOpPOXKHO NEpEeBOPavYMBAIOT, IPUUEM YACTh PTYTU BBLUIMBAETCS.
KakoBa cronbuka pTyTH, KOTOpBIM OcTaHeTcs B TpyOke, eciu aTrMochepHoe JIaBieHue
COOTBETCTBYET JAaBJICHUIO CTOJIOA PTYTH BbICOTOM 75 cM? (3 cMm)

4. bBamioH BMECTUMOCTBIO V=5 J COIEP’KUT CMeCh TelMs U BoJOopojaa npu AasiaeHuu p=600
k[la. Macca m cmecu paBHa 4 1, maccoBas noisa wirenus pasHa 0,6. Omnpenenutsb
temneparypy T cmecu. (259 K)

5. B cocyne BMectTumMocThi0O V=15 11 HaX0AUTCA CMECh a30Ta M BOJIOpPOAA MPH TEMIIeparype
t=23 °C u pmasnenun p=200 klla. Onpenennute Maccel CMECH M €€ KOMIIOHEHTOB, €CIIH
MaccoBas J0Jist w1 a3oTa B cmecu paBHa 0,7. (4,81 1, 2,06 1)

Buicokuii yposens

1. Monp Takux Ta3oB, Kak TeIHil, BOIOPOJ, a30T, KUCIOPOJ, 3aHUMAET MPH HOPMAaJIbHbBIX
yeaoBusax (t=0 °C, p=1013 rlla) o6wvem, paBHbiii 22,4 1. UeMy paBHO B 3TOM Cilydae: a)
YHUCJIO N MOJICKYN Ta3a B €UHUIIE 00beMa, 0) cpeaHee pacCTOsTHUE <a> MEXIy MOJICKYa-
Mu? CpaBHUTE TO paccTosiHUE ¢ quameTpom Moiekyisl d. (0,3 aM, 330 HM)

2. B cocyme HaxomuTcs cMeCh KACIOpoa U Bojopoia. Macca m cMecu paBHa 3,6 T. MaccoBas
nonst wi kuciopoga cocrasisger 0,6. OnpenenuTs KOJIMYECTBO BEUIECTBA V CMECH, Vi H
V2 KaXJI0TO Ta3a B otaeiasHoCTH. (0,0675 Momnb, 0,72 MOJIb)
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3. Bamnon BMectuMocThi0 V=30 1 COACPXKUT CMECh BOIOPOJA U TelUs MPU TeMIepaType
T=300 K u naBnenuu p=828 klla. Macca m cmecu paBHa 24 1. Onpenenutrb Maccy
M1 Bojopoaa u mMaccy mp renust. (8 1, 16 1)

4. Cyxol BO3/1yX COCTOUT B OCHOBHOM U3 KHCIIOpo/a U a3oTa. Eciau npenedpedb ocTanbHBIMU
COCTaBHBIMU YaCTsIMHU BO3/yXa, TO MOKHO CUMTATh, YTO MAaCCOBBIE JI0OJIM KUCIOPO/Ia U a30Ta
cootBeTcTBeHHO W1=0,232, W>=0,768. OnpeennuTs OTHOCUTEIBHYIO MOJICKYIISIPHYIO MacCy
M Bo3zmyxa. (28,9 r/moib)

5. B cocyne Bmectumocthio V=0,01 M COJIEPKUTCS CMECh I'a30B — a30Ta Maccol mi1=7 I u
Bojiopozia maccoid mp=1 r — mnpu temneparype T=280 K. Onpenenuts qaBieHue p cMeCU
ra3oB. (175 kIla)

MOJIeKyJIﬂpHO'KI/IHeTI/I‘IeCKaH TEOPpUA HACAJIBHOIO ra3a.

baszoewuii yposens
Ne ®opmynupoBKa BoIrpoca BapuaHTtsl 0TBETOB
/1
1 Mornekynbl Kakux TrasoB - KHUCIOpoza, | 1. Bomopoaa
BOJIOPOJIa WJIM a30Ta, HAXOJAIINECS B BO3yX€E | 2. CKOPOCTH MOJIEKYJ BCEX I'a30B
KOMHATBI, - IBIXKYTCS ObICTpee? OJMHAKOBBI
3. Kuciopoaa
4. npaBUJIbHBIA OTBET HE MPUBEAEH
5. aszora
2 Kakue siBieHHs NOKa3bIBaIOT, YTO MOJIEKYNBI | |. KpucTammusanus
HAXOAATCS B HENPEPHIBHOM XAOTHUECKOM | 2. HCMAapeHHe *KHIKOCTH
JBUKEHUU? 3. OpoyHOBCKOe IBH:KEHUE
4. n3meHenue o0bEMa pHU HarpeBaHUU
5. IpaBUIIbHBIN OTBET HE IPUBEAECH
3 TTopsAI0K AUaMeTpa MOJIEKYIHI . .. 1.10%m
2.10%m
3.10%m
4.1010m
5. IpaBUJILHBINA OTBET HE NMPUBEICH
4 CpenHsisi KMHETHYECKasl HHEPrus TEIUIOBOTO | 1. HE U3MEHWIIOCH
JBUKEHHSI MOJIEKYI HEKOTOPOrO WJIEalbHOrO | 2. yMEHbIIWIOCH B 2.25 pa3a
raza yeenuumiacb B 1.5 pasa npu | 3. yBennuwiocs B 1.5 paza
OJTHOBPEMEHHOM YMEHbBIIIEHUU KOHLIEHTpAaIUH | 4. yMeHbIINJIOCH B 1.5 pa3a
Mosiekynl B 2.25 pasa. Kak wusmeHwmsiocs | 5. yBenmuwmiiocs B 2.25 pasa
JaBlIEHHUE 3TOro ra3a’?
5 CpaBuure maBneHuss p1 Bogopoma U pz2 | 1L.p2=8p:1
KHCJIOpOJa, €CJIM KOHIIEHTpalusl ra3oB U ux | 2. pz2 = 16 p1
CPEIHEKBapaTHUHbIE CKOPOCTH OJUHAKOBBL. | 3. P2 =4 p1
4. p2=p1
5. IpaBUJILHBIN OTBET HE IPUBEAEH
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Bepcus noxymenra - 1 cTp. 8 IlepBelii 3x3eMILLIP KOITS Ne

1. Onpenennure CPpeHIO apUPMETHIECKYI0 CKOPOCTh MOJIEKYIT ra3a, eclid U3BECTHO, YTO
cpenHss KBaaparuyHas ckopocts ux 1000 m/c. (0,92 km/c)

2. [Ipu momxbeMe BeproJieTa Ha HEKOTOPYIO BBICOTY OapoMeTp, HaxXONISAIIUICS B €ro

kabuHe, n3MeHw1 cBoe nokazanue Ha 90 klla. Ha xakoil BBICOTE JIETUT BEPTOJIET, €CJIM Ha
B3JIETHOM TuIomaake Oapomerp mokassiBan 100 Ila? Temmneparypy Bo3ayxa CUUTaTh
nocrostHHOM U paBHoit 17° C. (892 M)

3. KakoBa mII0THOCTH BOJIOPO/IA, €CIIU CPENHSsS JJIMHA CBOOOAHOTO MPOOEra ero MOJICKYI
0.1 cM? (9,54 10 xr/m®)

4. Mukpockonudeckass TbUTMHKA yriepona obmamaer maccoir 0.1 Hr. Ompenenute, u3
CKOJIBKUX MOJIEKYJ OHa cocTouT. (5 10%°)

S. B cocyne Bmectumoctbio V=20 1 HaXOAUTCS ra3 KOJIMYECTBOM BellecTBa V=1,5 KMOJIb.

OmnpenenuTh KOHIIEHTPAIMIO N MOJIEKyIT B cocyae. (4,52 10%8 M'3)
Cpeonuii ypoeens

1. B OGamione BMecTUMOCTBhIO V=5 5 HaxomuTcs a3oT maccod m=17,5 r. Onpeaenutsb
KOHIIEHTPAIIMIO N MOJIEKYI a30Ta B 6amnowe. (7,52 102 m3)

2. B aByX OQMHAKOBBIX MO BMECTHMMOCTH COCYIaX HaxONIATCS pa3HbIE Tas3bpl: B MEPBOM —
BOJZIOPOJ, BO BTOPOM — KHcCJI0poa. HaiiTu oTHomIeHHEe ni/Ny KOHIEHTPAIMIA T'a30B, €CIIU
MaccChl Ta30B OAMHAKOBHI. (16)

3. T'a3z maccoit m=58,5 r HaxoauTcs B cocyne BMeCTHMOCThIO V=5 i. Konmenrpamus n
MoIeKyn raza pasHa 2,2*%10% m3. Kakoit 910 ra3? (Kucnopon)

4. OnpenenuTh KOHUEHTPALMIO N MOJIEKYN HaealnbHOro rasza npu temneparype T=300 K u
nasnernn p=1 mITa. (2,42 107 M%)

5. CKOJIbKO MOJIEKYJ ra3a COAEpKUTCsS B OayloHe BMecTUMOCThi0 V=30 11 pu Temmneparype
T=300 K n napnenuu p=5 MIIa? (3,62 10%)

Buicokuii yposens

1. B xonbe BMecTHMOCTBI0O V=100 cM> comepKuTCs HEKOTOPHIil a3 TIpH Temmeparype T=300
K. Ha ckosibko MOHU3UTCS JaBlieHHE p ra3a B KoiOe, eclH BCIEICTBUE YTEUKH U3 KOJIOBI
seiiner N=10% monekyn? (4,14 Ila)

2. OmnpenenuTth cpeiHee 3HAUEHUE <&> IMOJHOW KMHETUYECKOH SHEepruu OIHOW MOJIEKYIbI
remust ipu Temmeparype T=400 K. (8,28 107! JIx)

3. Jlng monydeHus BBICOKOTO BaKyyMa B CTEKJISTHHOM COCYle HEOOXOIUMO MpOrpeBarh €ro
[P OTKayke C LEJIbI0 YIaTuTh aJcopOuMpoBaHHbIE Tra3bl. Omnpenenutb, Ha CKOJIBKO
MOBBICUTCSL JaBleHUe B cdepuueckoM cocyae paaumycom R=10 cm, eciam Bce
a71copOMpOBaHHbIE MOJIEKYIBI MEepeiayT co cTeHOK B cocyd. Cioil MOieKysl Ha CTeHKax
CUMTATh MOHOMOIEKY/IAPHEIM, CEYeHHe G OHOH MoJekymbl paBHo 1071° cM?. Temmeparypa
T, npu xoTopoii mpousBoauTcs oTkauka, pasHa 600 K. (2,4 I1a)

4. Omnpenenuts Temneparypy T Bogoposa, pH KOTOPOH CpeHssl KHHETHYeCKas SHeprus <en>
MOCTYNATEILHOTO JIBUKEHUSI MOJIEKY/ JI0CTAaTOYHA JUIsl MX PACIICTJICHUS] HA aTOMBbl, €CIH
MOJIsIpHAs 3HEprus auccoruanuu Bogopona Wm=419 xJlx/moib. (33,6 kK)

5. Ilpm kaxoit temmeparype T MoJekydabl KUCIOpOAa HMEIOT TaKyl0 € CpeIHIO
KBaJIpaTUYHYI0 CKOPOCTh <Viz™>, KaK MOJEKY/Ibl Bogopona npu temmeparype Ti1=100 K?
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(1600 K)
Paznen 2. TepmoannamMuka naeajJibHOIO rasa.
ITepBoe HayaJi0 TepmonnHaMuku. TepMonnHaMuyeckne
Npouecchl.
ba3zosutii yposens
Ne DopmynupoBKa Bompoca BapuanTel oTBETOB
n/m
1 Kakoe kommuectBo Temiorsl  mosyueHo | 1. 3.5 xJlx
ujcalbHBIM OJHOATOMHBIM Ta3oM, eciau 3a | 2.5 k/lx
BpeMsi yMEHbIIEHUs1 JaBieHus: B 4 pasza npu | 3. 3 xJIx
M30TEPMUYECKOM TMpoIlecce Tra3 CcoBepuInia | 4. MpaBUIbHBIM OTBET HE IPUBEIEH
pabory 5 kJIx? 5. 7.5 x]Jlx
2 Kakoe BbIpaxkeHHE cOOTBETCTBYeT nepsBomy | 1. AU=A
3aKOHY TEpPMOIMHAMHKH Juisi aauabarHoro | 2. AU=0
mporecca? 3. AU=-A
4. AU=Q
5. AU=Q-A
3 B kakom nmpouecce wuuaeanbHbId  Tra3 | 1. Takoi mpolecc HEOCYIIECTBUM
OXJIXKIaeTcs, coBepIas npu 3TOM | 2. B U300apUYECKOM
MOJIOKUTEIIbHYIO paboTy? 3. B U30XOPUYECKOM
4. B N30TEPMUYECKOM
5. B aguabaTuyecKom
4 MenHol M CTalbHOM THUPbKAM OIMHAKOBOW | MeaHAasi
Macchl ~ Nepefald  paBHbIE  KOJMYECTBA
TEIUIOTBL. Y Kakod THUPBKH TeMIleparypa
W3MEHUTCS CHIIbHEee?
5 WneanbHblil ra3 nepeBoasT u3z coctosHus 1 B | 1. 2poVo
cocTosiHMe 3 Tak, KaKk Moka3zaHo Ha rpaduke | 2. poVo
3aBUCHMMOCTH JaBJCHUS Ta3a OT oObeMma. | 3. PoVo/2
Macca rasa ITOCTOSIHHA. PabGora, | 4. mpaBuIbHBIN OTBET HE IPUBEAEH
COBEpIIECHHAs ra30M, PaBHa ... 5. 4poVo
2p, 1
|
!
Po :_ P 3
<+ 1 |
i 'I 1 I V}
0 Fa 2K,
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1. Haiitu ynenbHyr0 TEIIOEMKOCTB Cp TA30BOM CMECH, COCTOAIICH M3 KOJUYECTBa vi = 3
KMOJIb aproHa M KoJIr4ecTBa V2 = 2 KMoJib azoTa. (684,63 Jx/(xr K))

2. [110THOCTH HEKOTOPOTO JBYXaTOMHOTO Ta3a IIPH HOPMAIbHBIX YCIOBUAX p = 1,43 kr/m°,

HaiiTi ynenpHbIe TEIIIOEMKOCTH Cy U Cp 3TOTO Taza. (905,5 63 x/(kr K), 648,8 63 Jx/(kr

K))

3. Kucnopon maccoit 320 r HarpeBarOT IpH MOCTOSHHOM jAaBieHuu ot 373 no 473 K.
OrnpenenuTh KOJIMYECTBO TEIUIOTHI, MOMIoeHHoe Ta3oM. (29,1 k/x)
4, Kucnopon maccoii 2 xr 3aHumaetr oobem 1 M 1 HaxomuTcs non nasienrem 0.2 MIla.

I'a3 GblI HarpeT cHayana IpH MOCTOSHHOM JaBjIeHMH 10 oObeMa 3 M°, a 3aTeM IIpu
noctossHHOM oOwveme 1o masieHus 0.5 MIla. Haiinure m3MeHeHne BHYTpEHHEW SHEPIUU
raza. (3,25 M/Ix)

5. B 3akpeiTom cocyne Haxomutcs 20 T aszora um 32 T kucnopopa. Haiinure u3MeHeHue
BHYTPCHHEH 3HEPTUH 3TON cMecH ra3oB npu oxnaxaeHun ee Ha 28°C. (1 kJ[x)

Cpeonuii ypoeens

1. Ompenenuth yaenbHYIO TEIJIOEMKOCTh Cv CMECH ra3oB, coaepxkaiied Vi=5 11 Bopopoaa u
V2=3 1 renus. ['a3pl HaXOAATCS MPU OJUHAKOBBIX ycioBusX. (6,4 kJlx/(kr K))

2. OnpenenuTth yneNbHYIO TEIUIOEMKOCTh Cp CMECH KHCIIOpOJa M a30Ta, €CIH KOJIMYECTBO
BEIIECTBA V1 MEPBOIO KOMIIOHEHTAa PaBHO 2 MOJb, a KOJIMYECTBO BEIIECTBA V2 BTOPOTO
paBHO 4 Moib. (993 [x/(kr K))

3. Haiitu mokasarenb aguabatel y UIsl CMECH Ta30B, coiepKaiiei renuii maccoit mi=10 r u
Bozopoj maccoit mp=4 1. (1,51)

4. Bogopon maccoit m=4 r Obu1 HarpeT Ha AT=10 K npu noctosuHoM naBinenuu. OnpeaenuThb
paboty A pacmupenus rasza. (166,2 /Ix)

5. Ilpu agmabGarHOM CaTuM Kucjiaopoja macco m= 1 kr coBepmieHa padora A=100 x/[x.
Onpenenuth KOHEUHYIO Temrieparypy T2 rasa, eciid [0 CXKaTHsl KUCIOPOA HAXOAMIICS TpU
temneparype T1=300 K. (454 K)

Buicokuii yposens

1. Tas3, 3anumaBmmii o6bem Vi1=12 1 nmox naenenueMm p1=100 kIla, 6pT U300apHO HArPET OT
temneparypsl T1=300 K no T>=400 K. Onpenenuts padoty A pacmupenus raza. (400 /Ix)

2. Tlpm ammabarHOM cxaruu Ta3a ero o0beM yMmeHblmmwics B n=10 pa3, a maBieHUe
yBenmuuuiaochk B k=21,4 pasza. Onpenenuts otHomenue Cp/Cy TermoemkocTeii rasos. (1,33)

3. Asot maccoit m=2 1, umeBmuii Temreparypy T1=300 K, Op11 amimabaTHO cxar Tak, 4To ero
o0beM ymenbimmics B n=10 pa3. OnpenenuTs KOHEUHYI0 TeMieparypy T2 raza u padory A
cxarus. (754 K, 674 Ix)

4. Kucnopon, 3anumaBmuii oobemM Vi=1 n nox npasiaenuem pi1=1,2 MIla, aamabarHO
pacmupmiics 10 oobema V=10 1. Onpenenuts padoty A pacmmpenus rasa. (1,81 kJ1x)

5. Ilpu M30XOpHOM HarpeBaHHM Kuciopoga oobemom V=50 1 1aBieHue raza U3MEHHIOCHh Ha
Ap=0,5 MITa. Haiitu xomuecTBo TermioThl Q, coobmennoe rasy. (62,5 Jx)
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BTopoe HavYaJ10 TEepMOAUHAMUKU. 3HTp01’[I/Iﬂ.

baszoewuii yposens

No dopmynupoBKa Bompoca BapuanTel oTBeTOB

/1

1 KIIJ] TemoBoii mMamuubl, padoratoimeii 6e3 | 1. 1Be H30TePMBbI, IBE aAHAOATHI

IOTEPb SJHCPIUH, MABIACTCA MAKCHUMAJIbHBIM, 2. JABC a,[II/Ia6aTBI, ABC U30XOPbI

eciu e€ paboyuil LMK BKJIIOYAET ... 3. BE U30XOPBI, IBE U30TEPMBbI
4. nBe u300apsbl, IBE U30XOPHI
2 KakoBa pazmMepHOCTb S3HTpONUU? 1. JIx/xr
2. Ix/c
3. JIx/(xr+K)
4. Ix/K
3 Temnieparypy HarpeBaress U XOJIOAWIbHUKA YMEHBIIWIM Ha | 1. yBeqmuuTCs
AT= 50 K. Kak wm3menutcs KIIJ| umeanbHOro TEmioBOro | 2. He U3BMEHHUTCS
nBurarensa? 3. yMEHBUIUTCS
4. Helb3s CKa3aTh, HE 3Has
MCXOJTHBIX TeMIIeparyp
4 Kakoli W3 mpemIoKeHHBIX HWXE TpadUKOB MPAaBHILHO | 3
orpaxaeT 1uki Kapno B koopaunarax T, S?
By | T Y |
Tl_11 2 gl 2 i zf ! 3 T}_z" 3
| [4 3 Tl S 3 T 4
S, s s S5 585 5 s s 5 s s
5 VYKaXuTe LUKI, KOTOPOMY COOTBETCTBYET MakcuMmaibHoe | 1. {uzens
KIIZI rermoBoro nBurarens. 2. Xambppu
3. OtTO
4. Bbpaitrona/lxoymst
5. Kapno

1. WneanbHas TemoBas MaiivdHa; paboTatorias nmo nukiny KapHo, coBepmiaer 3a oauH
mukn padory A= 73,5 x/Ix. Temmeparypa narpesarens ty = 100 °C, temmeparypa
xononuibHuKA t2 = 0 °C. Haiitu k. m. a. n nuxna. (26,8%)

2. WneanpHas TemioBas MailnHa; pabotatoiias nmo uukiny KapHo, coBepmiaer 3a oauH
muka pabory A= 73,5 x/x. Temneparypa narpesarens ti= 100 °C, temmeparypa
xononuibHKKA t2 = 0 °C. HaliT Konmm4aecTBO TeruioThl Q1, MorydaeMoe MalTuHOW 3a OJFH
LUK OT HarpeBareis, M KOJIWYECTBO TemaoThl Q2, OTIaBaeMoe 3a OOHH IMKII
xonomibHUKY. (0,274 Mk, 0,2 M/Tx)

3. Haiinure n3amenenne AS sHTponuu npu npespaiienud m=10r npaa (t= 20°C) B map
(t=100°C). (88 Ix/K)

4. Macca m = 10 r kucnopoja HarpeBaercst oT Temrneparypsl t1 = 50 °C no Temmeparypbl

to= 150 °C. Haiitu u3smeHnenue AS OSHTPONUU, €CIIM HarpeBaHUE IPOUCXOTUT: a)
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nu3zoxopuiecku; 0) uzodbapuuecku. (1,75 Ix/K, 2,45 JIx/K)

5. CoBepiass 3aMKHYTBIH Mpoliecc, ra3 MOJy4duJl OT HarpeBarelsl KOJIUYECTBO TEIUIOTHI
Q1=4 x/[x. Onpenenuts paboTy A Ta3a npu NpOTEKaHUH IHMKIIA, €CIIU €ro TePMHUYECKUI
KIIZ n=0,1. (400 [Ix)

Cpeonuii ypoeens

1. VneanbHpli NBYXaTOMHBIA Ta3, COIEp)KAIIMA KOJWYECTBO BemecTBa V=1 MOJIb H
Haxonsaumiicss nox nasnenueMm p1=0,1 MIla npu temneparype T1=300 K, Harpesatot 1pu
nocTossHHOM oObeme 10 naBienus p=0,2 MIla. Ilocne 3TOro ras H30TEPMUUYECKU
paciidpwics /0 HayajJbHOIO JaBJIEHUS W 3areM H300apHO ObUI CKaT 10 HA4aJIbHOTO
oobema V1. [Toctpouts rpaduk nukia. Onpenenuts Temneparypy T rasa ais XxapakTepHBIX
Touek mukia u ero repmudeckuiit KIT/ 1. (0,099)

2. WneanbHblit Ta3, coBepuaroumii nukia Kapuo, 2/3 konudectBa TemnoTsl Q1, MOTYYEHHOTO
OT Harpemarelis, OTHaeT oxjaautento. Temmneparypa Tz oxmaautens paBHa 280 K.
Omnpenenuts Temneparypy T1 Harpesarens. (420 K)

3. Wneanpnslii Ta3 coepmaer nuki Kapuo. Temmneparypa Ti1 HarpeBarens B TpH pas3a BbIIIE
temreparypsl T2 oxnamutens. HarpeBarens mepenan razy KOJIMYECTBO TemaoThl Q1=42
kJ[x. Kakyro paboty A coBepmmn raz? (28 k/[x)

4. B pesynprare H30XOPHOTO HArpeBaHWsi BOAOpona Maccod m=1 T JaBieHue p rasa
YBEJIMUUIIOCH B JiBa pa3za. Onpenenuth namMenenue AS satponun rasa. (7,2 Ix/K)

5. Kycok npna maccoit m=200 1, B3sThId mpu Temmeparype ti=-10 °C, Obul Harper a0
temneparypsl t2=0 °C u pacruiaBieH, rmocie 4ero oOpa3oBaBIlascs Boja Obula Harpera 10
temneparypel t=10 °C. OnpenenuTb u3MeHeHHME AS DHTPONMM B XOAE YKa3aHHBIX
npoueccos. (291 J1x/K)

Buvicokuii yposens

1. WneanbHblii MHOrOaroMHBIH ra3 COBEPILACT IMKJ, COCTOSIIUI U3 JIBYX H30XOp U JBYX
n3o0ap, mpuueM HauOoJbllee [aBlI€HHE Ta3a B JBa pa3a Oosbllle HAaWMEHBUIETo, a
HauOonpIIMi 00BEM B yeThipe pa3a Ooibllle HauMeHblero. OnpenesinTh TEPMUYECKUN
KIIJ n uukmna. (0,11)

2. WneanwHblil Ta3 coBepmaer nuuki Kapuo. Temneparypa T2 oxnagutens pasHa 290 K. Bo
ckonbko pa3 ysenmuutes KIIJ[ nmkma, ecim temmeparypa HarpeBarels IOBBICUTCA OT
T1'=400 K o T1"=600 K? (1,88)

3. Bomopon maccoit m=100 r 6bI1 M300apHO HArpeT Tak, YTO OOBEM €r0 YBEIMYWICS B n=3
pasa, 3aTeM BOAOPOJ ObUT U30XOPHO OXJIAXK/EH TaK, YTO JIaBJICHUE €r0 YMEHBIINIOCh B N=3
pa3za. Haiitu n3menenue AS SHTpOIUU B X0JIe YKa3aHHBIX Ipoueccos. (457 J1x/K)

4. Kycok meau maccsl m1 = 300 r npu Temmneparype t1 = 97 °C nmoMecTHiin B KaJIOpUMETp, T
Haxonutcs Boma maccel mz = 100 r mpu temneparype to= 7 °C. HaiiTu npupamieHue
SHTPONUHU CUCTEMBI K MOMEHTY BBIPDABHUBAHMS TeMIIEparyp. TemnIoeMKOCTh KaJOpUMETpPa
npeHedpexxumo Mana. (4,4 x/K)

5. WpeanbHbli ra3 B KOJAMYECTBE V = 2,2 MOJS HaxOOUTCS B OJHOM U3 JBYX
TEIJIOU30IMPOBAHHBIX COCY/IOB, COETMHEHHBIX MEKIY cO00M TpyOKo#l ¢ KpaHoM. B apyrom
cocyne — BakyyM. KpaH OTKpbUIH, U T'a3 3al0JHWI 00a cOCyia, yBEJIHMYUB CBOM 00BEM B n
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Bepcus noxymenra - 1 cTp. 13 IlepBelii 3x3eMILLIP KOITS Ne

= 3,0 pa3a. Haiitu npupamenue sutpornuu raza. (20 J[x/K)
Paznen 3. SIB1ennst mepenoca.

SIBjieHus nepeHoca.

baszoewuit yposens
No dopmynupoBKa Bompoca BapuaHnTbl 0TBETOB
/1
1 BsizkocThb CBsI3aHa c nepeHocoMm | 1. sHeprumn
MOJIEKYJIAMH ra3a ... 2. umMnyJabca
3. Macchl
4. MOMEHTA UMITYJIbCA
2 KakoBa  pasmepHocTh  kod(bdurmenta | 1. m%/c
TEIJIONPOBOAHOCTU? 2. Bt/(m K)
3.1Tac

4. 310 K03(PPUIHEHT, TOITOMY OH
pPa3MEPHOCTH HE HMEET

3 I'panueHT KOHIEHTpALUH - JTO ... 1. mpou3BoOAHAsI KOHIIEHTPALUH 110 BPEMEHU
2. pa3HOCTb KOHLICHTPALMU B ABYX TOYKaX
3. mpou3BOAHASI KOHIIEHTPALMH 110 BPEMEHU
B JJAHHOM HaIlpaBJICHUN

4. npou3BOAHAA KOHUEHTPALMHU B JTAHHOM
HANPABJIECHUHU

4 Bepno nu, uto mryda rpeet uenoBeka? 1. KOHEYHO, BEPHO, ATO 3HAET KAXKIBIN, KTO
HaJieBaJ my0y

2. HeBepHO, HIy0a JINIIbL COXPaHsIeT TeIJio
YeJI0BEYeCKOro Tesia

3. rpeet nuulb Xopoiuas myoda u3
€CTECTBEHHOTIO MeXa

4. m1yObl U3 CUHTETHKHU HE IPEOT

5 VYkaxxuTe BEpHOE YTBEPIKICHHE. 1. BA3KOCTH ra3a ¢ pOCTOM TeMIepaTypbl
BO3pacTaer

2. BSI3KOCTb ra3a o0paTHo
MPONOPIIMOHAIIEHA €70 CKOPOCTH

3. TypOyleHTHOE IBIKEHUE O0YCIOBICHO
XAa0TUYCCKHUM TCIIJIOBBIM IBHKCHUEM
MOJIEKYI

4. BSI3KOCTb Ta30B C POCTOM JIaBJIICHHUS
YMEHBIIAETCS

5. yem Oonbiie 3pPexkTUBHOE ceueHnE
CoyIapeHust MOJIEKYI, TeM OOJIbIIe BI3KOCTh
raza
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1. Cpennsist ;iHA CBOOOIHOTO TIPOOEra aTOMOB TeJIHS TPH HOPMAJBHBIX YCIOBUSAX PaBHA
180 uM . Onpenenuts kosddunuent quddysun remus. (72 10° m?%/c)

2. Haiitu xospdumment muddysun D Bozayxa npu nasnenmm p = 101,3 xlla u
temneparype t = 10 °C. Jluamerp mMonekyn Bo3nyxa o = 0,3 um. (1,46 107 m/c?)

3. Kosddunuent nuddy3un u BI3KOCTh BOIOPOJA MPH HEKOTOPHIX YCIOBUSX paBHBI D =

1,42-1074 M2/c u n = 8,5 mklla-c. HaiiTu 4mciio N MOJIEKya BOJOpOIa B €IWHHUIIE OOBEeMa.
(1,8 10® m®)

4, Haiitn Maccy m a3zora, mpomesmiero BeiaeacTsue auddysuu yepes3 miomanxky S = 0,01
M2 3a Bpemsa t = 10 ¢, ecnu TpajueHT IUIOTHOCTH B HANPABICHUH, MEPIEHIUKYISPHOM K
momaske, Ap/AX = 1,26 Kr/M*. Temmeparypa azota t =27 °C. Cpeansis AnuHa cBOOOTHOTO

npoGera MOJIEKYI a30Ta £ =10 mxm. (0,2 1)
5. Kucnopon naxomutcs mpu temneparype T=300 K mox nmaBnenwem p=1,00* 10° Ia.
OrnpenenuTs CpeaHIO0 UTMHY CBOOOHOTO npobera mosekyi. (0,076 Mkm)

Cpeonuii ypoeens
1. ITycts o dt — BepOSATHOCTH TOTO, YTO MOJICKYJIa T'a3a HCIBITHIBACT CTOJKHOBCHHE B

TeyeHue BpeMeHu dt, o — mocTosiHHas. HallTu BepOsITHOCTH TOTO, YTO MOJICKY/IA HE HCIIBITAET
CTOJIKHOBEHHS B TEUEHUE BpeMeHH t. (™)

2. ITycth o dt — BEpOSTHOCTH TOTO, YTO MOJIEKYJIA Ta3a HCIBITBIBACT CTOJKHOBEHHE B
TedyeHue Bpemenu dt, o — mocrosHHas. HaliTu cperee BpeMst MeXTy CTOJNIKHOBEHUsMU. (1/ar)
3. Haiitu cpennioro anmuHy cBoOOgHOro mpobera U cpelHee BpeMs MEexay

CTOJIKHOBCHHSIMH MOJICKYJT Ta3000pa3HOTO a30Ta, HAXOASIIETOCs MPH HOPMAaJIbHBIX YCIOBHSIX.
(0,06 mMxwMm, 0,13 He)

Buvicokuii yposens

1. Haiitu cpenHioro anuHy cBOOOJHOTrO MpoOera MeXAy CTOJIKHOBEHUSIMH MOJIEKYI
ra3oo0pas3Horo a3ota, Haxoasuerocs npu Temmneparype t = 0° C u nasnenuu p = 1,0 ulla. (6
Mwm)

2. JIBa OAMHAKOBBIX NapaJUIEIbHBIX IMCKA, OCH KOTOPBIX COBIAJNAOT, PACIIOIOKEHBI HA
paccrostauu h apyr ot apyra. Paanyc kaxmoro nucka a, mpudem a >> h. OnuH IUCK BpamaroT
C HeOONBLION YIIIOBON CKOPOCTBIO @, IPYTOM AMCK HemojaBHXeH. HallTh MOMEHT cuil TpeHwus,
JNEHCTBYIONINI Ha HENOJABMKHBIA AMCK, €ciau KOA(Q(ULUEHT BSI3KOCTH raza MEeXJy IUCKaMU
pasen 1. (N = 1,57nma’/h)

3. OnMH  KOHeI| CTEepXKHS, 3aKIIOYEHHOTO B TEIUIOM3OJUPYIOIIYI0  O0OJIOUKY,
nojepkKuBaeTcss npu Ttemreparype Ti, a napyroi koHen — npu temneparype Ta. Cam
CTepKEHb COCTOMT U3 JBYX 4YacTei, UIMHbI KOTOpbIX li1, u lo, um Ko3dduuueHTs!
TEIUIONPOBOIHOCTH 1 U 2. HaliTu Temneparypy MOBEpXHOCTH COIPUKOCHOBEHMSI 3TUX YacTel
crepkust. (1 T b2+ x2 T2 l)/(y 12 + %2 11))
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ctp. 15

IlepBelii 3x3eMILLIP

KOITS Ne

Pasnen 3. PeajbHbIe ra3bl U JKUAKOCTH.

Kuakoctn

baszoewuit yposens

Ne
/o

®opMyIHpoBKa BOIIpoca

BapI/IaHTBI OTBCTOB

1

B cocyn ¢ xonogHOW BOIOM oOmylleHa
KanmwuisipHas  Tpyoka. Kakx wu3meHuTcs
YpOBEHb BOJbI B TPYOKE MpU HArpeBaHUU
BOJBI?

YMCHBIIHUTCH

KakoBa  pasmepHocTth  kod(dduimenTa
MOBEPXHOCTHOTO HATSHKCHUS KUIKOCTH?

1. aT0 Ge3pa3mMepHas BEIMUMHA, Pa3IuIHAS
JUISL Pa3HBIX KUJIKOCTEH

2. Jx/m?

3.H/™m

4. 510 Oe3pa3MepHas BeJIUYrHa, OMHAKOBAs
IUIA BCEX JKUIKOCTEHN

CTrexJIIHHYIO IUIACTUHKY IIOJBECUIM K
JUHAMOMETDY. [Tocne 3TOTO €10
IIPUKOCHYIMCh K IOBEPXHOCTH XHMIKOCTH
Y OTOpBaju OT Hee. [[ns Kakoh KUIKOCTH
PTYTH, BOJBI WIA KEPOCUHA — IUHAMOMETP
MOKa)KET B MOMEHT OTpbIBa CHILy OoJiblie?

l. st pryTn

2. moKa3aHus OyIyT OJMHAKOBBI
3. 1151 BOABI

4. nnst KepocuHa

Curto, cnenaHHOEe U3 BOJIOKOH, KOTOPBIE HE
CMaYUBaIOTCS BOJIOMN, OKa3bIBaeTCs
HEMPOHMIIAEMBbIM JJIsi BOABI, XOTS 4Yepe3
HEro CBOOOJHO MPOXOAMT BO3MyX. KakoBa
MPUYMHA YKa3aHHOTO SIBICHUS?

Jdasaenne Jlamnaca

B cTeknsaHOM cTakaHe HaJIMTO HEKOTOPOC
KOJINYCCTBO PTYyTH. Kak OHa
PACIIOIIOKUTCA, €CJIIM CTakKaH C PTYTBIO
MornaacT B yCJIOBUA HEBECOMOCTH?

map

1. Haiitu naBneHue B my3bIpbKe BO3JlyXa TUaMETPOM 4 MKM, KOTOPbIM HaXOAUTCS B BOJE
Ha T1y6uHe 5 M. ATMocepHOe qaBieHne HopmanbHoe. (2,23 10° I1a)

2. PrytHbIli GapoMeTp uMeeT auameTp TpyOku 3 MMm. Kakyio mompaBky I B NOKa3aHUS
OapomeTpa Ha/I0 BHECTH, €CIIM YUUTHIBATh KaMWLIIpHOE onmyckanue pryti? Kosddumment
MOBEPXHOCTHOTO HaTshkeHus prytu 510 MH/wM. (5,1 Mmm)

3. Kakyro cunmy F HYXHO NPHIOKHTE K TOPHU30HTAJIHHOMY aTIOMHHHUEBOMY KOJIBILY
BbicoTOi h = 10 MM, BHyTpeHHUM auamerpoM d1 = 50 MM u BHemrHUM AuameTrpoM d2 = 52
MM, 4TOOBI OTOPBATh €ro OT NOBepXHOCTH BoAbI? (63,5 MH)

4. Ha ckonpko Harpeercs Kamiasi pPTYTH, IIOJNy4€HHas, OT CIMSHMS JBYX Kalleib
pamuycom I = 1 mm xaxaas? (1,65 10 K)
5. Kakyio paboTy 4 mpoTHB CHJI MOBEPXHOCTHOTO HATSDKEHHS HAJ0 COBEPIIUTH, YTOOBI
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Bepcus noxymenra - 1 cTp. 16 IlepBelii 3x3eMILLIP KOITS Ne

pa3faenuTh cPepUUuecKyro Karlo PTYTH paanycoM R = 3 MM Ha JBE OJMHAKOBBIC Karuiu?
(1,47 10°° JTx)

Cpeonuii ypoeens

1. B nHe cocynma co pryteio mMmeercs kpyrioe orBepctue auamerpa d = 70 mxwm. Ilpu
KaKOM MaKCHMMaJIbHOW TOJIILIMHE CJIOSI pPTYTH OHA €ellle He Oy/leT BhITEKaTh 4epe3 ITO OTBEPCTHE?
(21 cm)

2. Mexnay nByMsi TOPU30HTAIbHBIMU CTEKJISIHHBIMU IJIACTUHKAMH HaXOJIUTCS Karuisi pTyTH
B ¢opme nenemku paauyca R u tommumusl h. Cuutas, uto h << R, naiiTu maccy m rpysa,
KOTOPBIA HAJ0 MOJOKUTh Ha BEPXHIOK IUJIACTHHKY, YTOOBI PACCTOSTHUE MEX]Y IJIACTUHKAMHU
YMEHBIINIOCH B n pa3. KpaeBoii yron 9= 135°. Beraucauts m, ecnmu R =2,0 cm, h = 0,38 mm, n
=2,0. (0,73 kr)

3. JIBa cTeKJIIHHBIX qucka paauyca R = 5,0 cM cMoumim BOmON M CIIOKUIIM BMECTE Tak,
YTO TOJIIWHA CJIOSI BOABI MeKIy auckamu h = 1,9 mxm. Cunrtas cMauuBaHWE TIOJTHBIM, HAUTH
CHUILY, KOTOPYIO HYKHO MPUJIOKHUTH MEPHIEHAUKYISIPHO K MIOCKOCTH JHMCKOB, YTOOBI OTOPBATh

ux apyr ot apyra. (0,6 kH)
Buvicoxuii yposens
1. Kakyro pabory 4 IpoTHB CUJ NMOBEPXHOCTHOI'O HATSXKEHUS HAJO COBEPIIUTH, YTOOBI

YBEJIMUHTh BJBOE 00BEM MBUILHOTO ITy3bIps paanycoM I = 1 cm? ITOBEpXHOCTHOE HATSKEHHE
MBLTEHOTO pacTBopa o = 0,043 H/m. (6,35 10 Jx)

2. Haiitu npaBnenue p Bo3ayxa B BO3AYIIHOM Tmy3bipbke auamerpom d = 0,01 wm,
HaxoismieMcs Ha TiyomHeh= 20 cM 104 MOBEpXHOCThIO BOABL  ATMOC(hepHOe
nasnenue po = 101,7 kIla. (132860 I1a)

3. JlaBneHue Bo3/lyXa BHYTPM MbUIbHOrO my3bips Ha Ap= 133,3 Ila Oomnbiue

armoceproro. Haiiti nuametp d my3bipsi. [ToBepXHOCTHOE HaTsHKEHHE MBUIBHOTO PacTBOPA 0
=0,043 H/m. (2,58 mm)

PeanbHbIe ra3nl

baszoewuii yposens
No dopmynupoBKa Bompoca BapuaHTbl OTBETOB
n/m
1 VYpaBHenuem Ban-nep-Baanbca cienyer | 1. mpu 60a1b1IKX JaBJeHUSAX ra3a
MOJI30BATHCH ... 2. mpu MaJbIX 00BEMaXx rasza
3. mpu GonbpIIMX 00BbEMAX Traza
4. mpu MaJbIX JaBJIEHUSX rasa
2 [TorpaBka "a" B ypaBHeHum Ban-nmep- | 1. TpeGoBaHMEM  BBIIOJHEHHS  3aKOHA
Baannca oOycnoBieHa ... COXpaHEHHUS DSHEPruu TMpH  COyIapEHUU
MOJIEKYI
2. peabHBIMU pa3MepaMu MOJIEKYI
3. HAJIM4YHMEeM MEKMOJICKYJISIPHBIX CHJI
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B3aMMO/1€eii CTBUS
4. 3aKOHOM COXpPaHCHHS UMITYIIbCa MPH
COYJIApCHUU MOJICKYIT

3 KakoBa pasmepHocTs moctosHHOod "b" B | 1. M/MoOIB
ypaBHeHuu Ban-nep-Baanbsca? 2. 3T0 Oe3pa3MepHasi BeTMIrnHa
3. M?/MoTIB?
4. n/monb
5. m®/moan
4 MoxkeT 5 TepecTarb  CyHIECTBOBaTh | 1. MOKeT, NP MOBBIIIEHUH TEMIIEPATYPhI
pa3HuIa MEXKIY KUIKAM U Ta3000pa3HbIM | BelleCTBA 10 KPUTHYECKOW H BbIIIIe
COCTOSTHHEM BerecTBa’? 2. HeT, He MOXKET HUKOTIa

3. MOXET, IPY NOHM>KEHUH TEMIIEPaTyphbl
BEILIECTBA JJO KPUTUUECKON U HUKE

4. 105 ONHUX BEUIECTB MOXET, JUISl IPYTUX —
HET

5 Ha  pucynke  u3o0paxeH rpaduk | 1. ra3oo0pasHomy

ypaBHeHHss Ban-nep-Baanbca. Kakomy | 2. aByxda3Hoii cucTeMe XUAKOCThHIap
COCTOSIHMIO  BEIeCTBa  COOTBETCTBYET | 3. TBEPIOMY

y4acTok rpaduka ab? 4. KuaKomy

g \F:

1. B cocyne o6bemom V = 10 n HaxoguTtcst macca m = 0,25 kr azoTta npu Temnepartype t = 27 °C.
Kakyto 4yacTb OaBneHus rasa COCTaBnsieT AaBrneHue, obycrnoBreHHoe curamu B3avMOOEeNCTBUS
mMonekyn? (4,87%)

2. B cocyne o6bemom V = 10 n HaxoguTtcst macca m = 0,25 kr azoTta npu Temnepartype t = 27 °C.
Kakyto yactb o6bema cocyna coctaBnseT cOOCTBEHHbIV 06bem monekyn? (0,86%)
3. KonmnyecTtBo v = 0,5 KMOnb HEKOTOPOro rasza 3aHumaeT obbem Vi = 1 m3. [pu paclumpeHun rasa

[o obvema Va2 = 1,2 M3 6bina coBeplueHa paboTa NpoTuB cun B3anMonencTems monekyn A = 5,684
k[x. HaiiTn noctosiHHyto a, BxoasLyto B ypaBHeHue BaH-gep-Baanbca. (0,1364 NMa M8 monb2)

Cpeonuii yposens

1. Macca m = 20 kr a30Ta aguabaTHIECKH pacIIupseTcs B BaKyyM oT oobema Vi =1 M° 10
o6sema Vo= 2 m°. Haiitn nonmxkenue AT TeMrepaTypsl NPH 3TOM PACIIMPEHHH, CUHTAs
M3BECTHOM /I a30Ta MOCTOSTHHYIO d, BXOSAIIYIO B ypaBHeHHe BaH-nep-Baanbca. (-2,339 K)

2. Kakoe naBneHue p HalIO MPUTIOKHUTH, YTOOBI YIIEKHUCIBIA Ta3 MPEeBPAaTUTh B JKUIKYIO
P )

yIIeKucaoTy mpu temreparypax t1 =31 °C u to= 50 °C? (7,38 Mlla)

3. HaiiTi mI0THOCTD pi TENUST B KPUTUYECKOM COCTOSIHUU, CUMTAst U3BECTHBIMHU JIJISl TS

KpUTHYecKHe 3HaueHus Txu py. (56,91 kr/m®)
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IlepBelii 3x3eMILLIP

KOITS Ne

Buicokuii yposens

1.

2.

3.

KomuectBo v = | kMosib kuciopona 3anuMaer oobem V= 56 1 nipu gasinenuu p = 93
MlIla. Haiitu Temneparypy t rasa, nosns3ysach ypaBHeHHeM Ban-nep-Baansca. (348,9 K)
KommaecTBo v = 1 kMonb renus 3anuMaeT ooseM V = 0,237 M3 mpu Temmeparype t = -
200 °C. Haiitu naBieHue p ra3a, nojib3ysach ypaBHeHUEeM BaHn-nep-Baanbca B IpuBEIEeHHBIX
BenuunHax. (2,78 Mlla)
Bo ckonbko pa3 maBieHue raza 0oiblie ero KpUTHUECKOTO JABJICHUS, €CIIU U3BECTHO,
4TO ero 00bEM M TeMIlepaTypa BABOE O0JbIle KPUTHUECKUX 3HaYeHUN ATHX BenuuuH? (2,45)

IIpumep BapuaHTa 3K3aMEeHALMOHHOIO TECTA

Ne dopmynupoBKa Bompoca BapuaHnTbl 0TBETOB
n/n
1 B Ganone HaxomuTcs 5 Monei Bemectsa. | 1. 4-10%
KonuuectBo Monekyn B 0aioHe 2.6:10%
TIPUMEPHO PABHO ... 3.5-10%
4.3-10%
2 B nexoTopoM mpoliecce Temieparypa rasa | yMeHbIIHTCS
YMEHBILIAETCH, a €ro 00beM
yBesnnuuBaeTcs. Kak U3MeHUTCs 1aBleHue
IIPY NTOCTOSIHHOM Macce rasa?
3 Buytpennsist sHeprust ra3a cknaapiBaercs | 1. Ex u E; >0
3 Ex — cymmapHoil kuHetHueckod | 2. Ex>>Eq
sHepruu Mosiekyn U En — morenumansHoi | 3. Ex<<Ej
sHepruu ux B3aumopencTBus. [Ipu kakoMm | 4. Ex u Eq He JOKHBI OBITH CBSA3aHBI
cooTHomieHMH Mexay Ex u En cocTosiHMe | HUKAaKUM COOTHOILIEHHEM
rasa MoOXeT ObITh omucaHo ypaBHeHHEM | 5. Ex=Eq
MenneneeBa-Knaitnepona?
4 [Topsinok nuaMeTrpa MpOCTHIX MOJIEKYI ... 1.10%m
2.100m
3.10"m
4,102 m
5. IpaBUJIBLHBIN OTBET HE IPUBEICH
5 K Hekoropoil Macce wuneasbHOro Trasa |2
MOJBECHO  OAMHAKOBOE  KOJIMYECTBO
TEIUIOTHl - OAWH pa3 MpH TMOCTOSHHOM
JABJIICHUH, a JAPYrod - NIpU MOCTOSHHOM
o0beMe.
[lpu xakom mpouecce (1 wmm  2)
MOBBINICHHUE TeMIIepaTyphl Oyaet Oosbiie?
6 ITpu wn30XOpHOM Impolecce BHYTPEHHsAA | 1. yBeJMYHBaeTCs

OHCPIrus OJHOATOMHOI'0 MJACAJIbHOI'0 rasa

2. I3MEHSETCS B 3aBUCUMOCTH OT HUCXOOHOI'0
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IIPU YBEJIMYCHUU JABJICHMUS ...

00BEMa
3. yMEHbIIAeTCst
4. He u3MeHseTcs

7 Anuabatudeckuil mpouecc - 3T0 Mpolece, | 1. BHYTpeHHs SHEPTUsl CUCTEMBI HE
IIPU KOTOPOM ... U3MEHSETCs
2. He MPOMCXOAUT TENMJI000MEeHA MEXKIY
CHCTEMOM U OKPYKAIOILIel cpeao
3. cuctema He coBepIIaeT paboTy MPOTUB
BHEILIHUX CUJI
4. HaJ cUCTEMOM HE COBEepIIAOT paboTy
BHEIIHHUE CUJIbI
5. Temmeparypa CUCTEMbl HE U3MEHSETCS
8 Bribepure mpaBuIBbHBIE  YTBEpXKICHHS, | 1. SHTpOMHSA - 3TO GYHKIUS Tpoiecca
OTHOCSIIIIMECS K MOHATHUIO "3HTponus": 2. B M30JIMPOBAHHON cHcTEeMe YSHTPONUS
He MOKeT yObIBaTh
3. B M30JINPOBAHHON CHCTEME SHTPOIIHS HE
MOYKET BO3pacTarb
4. B U30JIMPOBAaHHON CUCTEME SHTPOIUS HE
U3MEHSETCS
S. 3HTpONUA - 3TO (PYHKIHUSA COCTOAHUSA
9 KIIJ] TtemnoBoit MmammuHbl, paboTatomiei | 1. a1Be H30XOpbl, JBE U30TEPMBbI
0e3 noTepb SHEPrud, SBIISETCS | 2. IBE aanadarkl, 1B€ U30XOPHI
MaKCHMAJIBHBIM, €clii e€ pabounii HUKI | 3. IBe H30TEPMBbI, 1Be aHAOATDI
BKJIFOYAET ... 4. nBe n300apbl, 1BE H30XOPHI
10 Temneparypy Harpesaress u | 1. yMeHbIIHICS
XOJIONIWUJIbHUKA  TEIUIOBOTO  JBUTATENs | 2. HE U3MEHUIICA
MOHM3WJIM Ha OJMHAKOBOE KOJIMYECTBO | 3. OTBET HE OJIHO3HAYEH
rpagycoB. Kak n3menuncs npu stom KIIJL | 4. yBenuunsics
nBuraresua?
11 3aBUCUT JM  OT IUIOTHOCTH  Ta3a | HeT
k03 punrieHT Ba3kocTu?
12 Koa¢dduument BHyTpeHHero TpeHus - 3ro | 1. UMIynbey, IEPEHOCUMOMY B €IMHULLY

(1)I/I3I/I‘IGCKa$I BCJIMYMHA, YUCJICHHO paBHas

BPEMEHH, Yepe3 EAUHUILY TUIOIIAIN B
HaIpaBJIE€HUU, IEPIEHIUKYIIPHOM
CKOpPOCTH

2. cpeny OTBETOB HET MPaBUIIBHOTO

3. cuiie BHYTPEHHETO TPEHNUs, AEUCTBYIOIIEN
MEX/1Y CIIOSIMH KUAKOCTU Ha €TUHUILY
IJIOLIA/IA UX COIPUKOCHOBEHHUS NTPU
W3MEHEHUHU CKOPOCTH 3a €ANHUILY BPEMEHHU
4. cuy1e BHYTPEHHEr0 TPeHusl,
AeHCTBYIOLICH MeKAY CJIOSAMH KHAKOCTH
€ IJIOIIA/IbI0 MX CONIPUKOCHOBEHMS,
PABHOM eMHHIIE, IPU I'PAAHEHTE
CKOPOCTH, PABHOM €IUHUIIE
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13

VckpuBieHHE TOBEPXHOCTH IKHIKOCTH
co3/aeT JOIOJIHUTENbHOE  (J1aracoBo)
JaBieHue. BcenenctBue 3Toro paBiieHue
BO3JyXa B MBUIBHOM IIy3bIp€ HECKOIBKO
Oonpmie  armocdeproro.  [loBeimeHHOE
JaBJI€HHE CyIIEeCTBYyeT W B  Karlie.
HmeroTcss ofHOro Juamerpa Kamisi M
MBUIBHBIA MY3bIpb W3 OJHOW M TOM XKe
KUJKOCTH.

['ne naBneHwe MeEHBIIE - BHYTPU ITY3bIpA
WJIM BHYTPH Karjau?

Kallida

14

KakoBa  pasmepHocTth  kod(dduimenTa
MOBEPXHOCTHOTO HATSHKCHUS KHUJIKOCTH?

1. 3TO Ge3pa3zmepHas BenUuYnHa, OIMHAKOBAS
JUISL BCEX KUJIKOCTEMN

2. 310 Ge3pa3mMepHasi BeIHUMHA, pa3TuYHas
JUISL Pa3HBIX KUJIKOCTEH

3. Jx/m?

4. H/m

15

Haiimure Maccy Bo3ayxa, 3aloOJIHSIOIIETO
ayIMTOPUIO BBICOTOM 3.1 ™ TUIOMAIBIO
nona 89 M2 Hasnenne Bo3ayxa 100 klla,
temreparypa nomeienus 10°C. MonspHas
macca Bo3ayxa paBHa 0.029 kr/Moib.

mM=340 kr

16

KakoBa cpemHsisi KBajparuyHas CKOPOCTH
MOJIEKYJ HEKOTOPOTo rasa, eclii U3BeCTHO,
YTO TUIOTHOCTH ero 26 r/M°, a jJaBieHHe,
OKa3blBa€MO€ MM Ha CTEHKH cocyda, 3.7
klla?

V=653 M/¢

17

[InoTHOCTH ~ HEKOTOpPOro  rasza  Ipu
HOPMANIGHEIX YCIOBHSX paBHA 1.2 Kr/m>.
OTHOIIEHHE yAEIbHBIX TEIJIOEMKOCTeH
1.4. Onpenenute yaeNbHYIO TEIJIOEMKOCTh
rasa IpH IOCTOSIHHOM 00beMe.

Cv=773 MAx/(xr-K)

18

WneanbHas TEII0Bast MaIlnHa,
paboratomias no 1ukny Kapho, momydaer
3a KaxAbld UK OT Harpesarens 3.9 kJx
terna. Temneparypa Harpesarens 408 K,
TeMmrieparypa  xoinogwibHuka 308 K.
Haiinure KOJINYECTBO TEILIOTHI,
OTJ]aBa€MO€ XOJIOIMIBHUKY 33 OJJUH IHKIIL.

Q2=2.94 xIx

19

B cocyne o6bemoM 4.5 11 HaxomuTes 3. 107

MOJIEKYI JIByXaTOMHOT'O rasa.
Koaddumment TtemnonpoBoIHOCTH Tasa
pasen 0.02 Br/(m . K). Haiigure

K03(hGuIMeHT audQy3un raza npu ITHX
YCIOBHSIX.

D=8.7-10"° m?/c
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20 Haiinute noGaBouHoe maBieHue BHYTpH | Px=2.46 Ila
MBUIBHOTO ITy3BIPs TuameTpoM 13 cM, eciiu

KO3 GUIEeHT IIOBEPXHOCTHOI'O
HaTSDKEHHMST MbBUIBHOW Boabl paBeH 40
MH/Mm.

Bomnpocel Kk 3xk3aMeny

1.XapakTepuCcTUKH MOJIEKYI: pa3Mephl, aTOMHasi U MoJieKy/sipHas macca. KonnyecTBo
BELIECTBA — MOJIb. ATrperaTHble COCTOSHHS BELECTBA.

2.WneanbHblil Ta3, 3aKOHBI UcaNbHOrO ra3a. YpaBHeHue Kiaitnepona—MeHeneena.
TeMrieparypHble IKaIbI.

3.0CHOBHOE YpaBHEHHME MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU HJECAIbHOIO Ta3a, €ro
BbIBOZ. MOJIEKYIISIPHO-KUHETUYECKHUI CMBICII TEMIIEPATYPBI.

4.CrenieHn cBOOOIBI MoOJIeKyNl. PacnpeneneHne SHEpruyd IO CTENEHSIM CBOOOIBI.
OHeprus MoJIeKyibl. BHyTpeHHss1 SHeprus uAealbHOTO rasa.

5.Pacnipenenenne MakcBenmna [Jid MOJEKYJI ra3a IO CKOPOCTSIM: IO KOMIIOHEHTE
CKOPOCTH, IO MOIYJIK CKOPOCTH. XapaKTepHblE CKOPOCTH MOJIEKYI: CpPEOHSSA, CpPEemHsisd
KBaJipaTuyHasi, Haubosee BepostHas. OnbIT LITepHa.

6.Pacnipesnenenne MoneKys1 B IOTEHIIMAILHOM T0JIe: OapomeTpuueckas popmyia.

7.OCHOBHBIE MTOHATHS: TEPMOJUHAMHYECKAsI CUCTEMA, TAPaMETPbl CUCTEMBI, COCTOSIHHE
CHCTEMBI, PABHOBECHbIE U HEPAaBHOBECHBIE IIPOLIECCHI, 00PATUMbIE U HEOOpAaTUMBbIE IPOLIECCHI.

8.BuyTpennss sHeprus. Temnora u padora. @yHkuu npouecca u cocrosiHus. [lepsoe
Hayaji0 TEpMOJUHAMUKHU.

9.TennoemkocTh, ypaBHeHHe Maiiepa. TemaoeMKOCTh W YKCIO CTeNeHeW CBOOOIBI.
OKCIIepUMEHTANIbHAS 3aBUCUMOCTD TEINIOEMKOCTH BOJOPOJA OT TEMIIEpPATyphI.

10.AnraGaTHbBIN U MOJIUTPOIIHBIHN MPOLIECCH, UX YPaBHEHHUS.

11. PaboTa naeanbHOro ra3a B pa3jiMyHbIX [IPOLECCAX.

12.IMuxknuueckue npoueccel. [lepBoe Hayamo TEpPMOAUHAMHUKU JUISl IUKIMYECKHX
npoueccoB. Ternossie MamuHbl. KII1/] TernoBsix MamivH.

13.Bropoe Hawanmo TepMOAMHAMUKH B QopmynupoBkax TomcoHa (KenbBuna) u
Knaysuyca. XononunpHas MallyHa.

14.uxn Kapno. KITJ] nukna Kapuo. Teopemst Kapho.

15.HepaBenctBo Kitaysuyca. DHTpomnus kak (yHKIUs cocTossHHs. DPopMynHpoBKa
BTOPOTO Hayaja TEPMOJMHAMUKHU C HCIOJIb30BAHUEM IOHATUS SHTponus. Beruncienue
SHTPOIUH.

16.TepmonnHaMuyeckue QyHKIHH.

17.CBs13p DHTpONMM € BEPOATHOCTHIO. TepMonnHaMu4ecKkasi BEPOSTHOCTh COCTOSHUS.
®opmyna bonbimana. CTaTuCTUYECKUN CMBICT BTOPOTO Havyasla TEPMOJIMHAMUKH.

18.YpaBuenne Ban-nep-Baansca. M3orepmsl rasza Ban-pep-Baansca. Kpurnueckune
napaMeTpbl. 3aKOH COOTBETCTBUS COCTOSTHUM.

19.130TepmBl peanpHBIX ra3oB, UX CPAaBHEHUE C M30TepMaMHu rasa Ban-nep-Baainbca.
Kputnueckue cocTosHusl.

20. dazoBeie mepexoasl 1-ro poma. YpaBHenume Kiaiinepona-Knaysnyca. da3oBbie
JarpamMMmBl.

21.MexmMoIeKysipHbIe CHJIBI B3aUMOJICHCTBUA. [ToreHnmanpHas SHEPTUS
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MEXXMOJIEKYJIIPHOTO B3aUMOAECUCTBHUS.

22.51BneHus mepeHoca B razax DKCIIEpUMEHTANIbHBIE 3aKOHbI (3akoHbI Puka, HeroToHAa,
®dypne).

23.CTOJIKHOBEHHMSI MOJIEKYJ, YHCJIO CTOJIKHOBEHUH B €IWHMILY BpeMeHHu. Cpemnss
JUTHHA CBOOOIHOTO mpodera.

24 1lonyyeHrue ypaBHEHUU TMEpPEHOCA KHUHETUYECKUM METOAOM. BrlpakeHus s
k03¢ GuIeHToB 1uQQy3un, BHYTPEHHETO TPEHHS, TEIUIONPOBOJHOCTH, CBSA3b MEXIY HHMH.
SIBnenus nepeHoca B ynbTpapa3psyKEHHbIX razax.

25.51BneHue NOBEPXHOCTHOTO HATSKEHUS. YCIIOBUS DPABHOBECHS Ha TIPAHULE JIBYX
JKUJKOCTEH, Ha TpaHule )KUAKOCTh — TBepaoe Teno. KpaeBoit yroi.

26.J101IOIHUTENbHOE JIaBJI€HHE B JKMJIKOCTH O]l HMCKPHUBIEHHOW IIOBEPXHOCTBIO.
®opmyna Jlannaca. Kanunisipasie siBICHUS.

27 WcnapeHue W KWUIIEHHE >KUIKOCTEW. JlaBieHHe HachllleHHbIX napoB. lleperperas
JKUJKOCTh, IEPEOXIIAXKACHHBIN map.

4. NMMOPAJOK INPOBEJIEHUA U KPUTEPUUN OLEHUBAHUSA
MNPOMEXYTOYHOMN ATTECTAILIUU

4.1. Tlopsipok npoBeaeHHs MPOMEKYTOYHOM aTTeCcTANMHU

DOK3aMeH MO JUCUUIUIMHE IPOBOAMUTCSA B JIEKTPOHHOM Bujie. Ha sk3ameHe cryneHTy
npemiaraercst 20 Bonpocos, U3 HUX 6 3aga4. [IponomkurenbHOCTh 9K3aMeHa cocTasisieT 60-90
MUHYT. Bo BpeMsi HOATOTOBKM MOYHO HCIIOJIb30BaTh CIIPAaBOYHbIE MaTepHasbl.

Cucrema OIICHMBaHUS: OIICHWBAaHWE pE3YJbTAaTOB OCYHIECTBISETCS B paMKax S-
0aJUIbHOM CUCTEMBI C UCIIOJIb30BaHUEM OaJUIbHO-PEUTHHTOBOM CUCTEMBI.

[lepen mpoBeneHNEM MMPOMEKYTOUHON aTTECTAIINH, C IENBI0 aanTalul U TPEHUPOBKU
CTYIEHTOB, MOJyYaeT AOCTYI K JI€MOHCTPALMOHHOW BEpCHUU. DTO MOMOIaeT CTYAEHTaM CHATh
MICHXOJIOTUYIECKYIO HANPSDKEHHOCTH TPH TPOIIEYPE MPOBEIEHHS PEaIbHOTO K3aMeHa.

BaxHo, uTO mocine MOABEACHUS KOMIBIOTEPHOM TMPOrpaMMoON  pe3yiabTaToB
TECTHPOBAHUS, TPENOAaBaTeNh O0CY)KJaeT U 3aJaeT OTOIHUTEIbHBIE BOIPOCHI CTYIEHTY IO
NOBOJly TOrO MM HHOro otBeta. Ilo wmToram Takoro coOeceloBaHMsA NpENoAaBaTeNb
OnpeacsICT YPOBECHb OCBOCHUS MMPOBECPACMBIX KOMHCTCHIII/If/'I " BBICTABJIIACT COOTBETCTBYIOIYTIO
OLICHKY.

Bce 3aIaHHBIC TCCTOBBLIC 3aJaHUA W OTBCTbl Ha HHUX CTYACHTA 3allUCBIBAIOTCA U
XpaHATCS. Ha cepBepe. DTH MaTepuajbl UTPAOT pojb 3alKcell CTyAeHTa Ha TPaJAULUOHHOM
IK3aMEHE.

4.2. Kputrepuu oueHUBAHMS NMPOMEKYTOYHON aTTECTALMH 10 BUAaM
OLICHOYHBIX CPeCTB.

3ajaHus K NPAaKTUYECKUM 3aHSATHSM CTYJAEHTHI BBIMOJHSAIOT B TEUEHHE CEMECTpa Ha
NPAaKTUYECKUX 3aHATHUAX U B (POpPME CAMOCTOSTENbHOW paboThl. 3a/jauu CrpyNIHUPOBaHBI IO
TeMaM MPaKTUYECKUX 3aHATUH. Jl0 5K3aMeHa y CTyneHTa JO0JKHA OBbITh 3a4TeHa Kaxzaas u3 6
00s13aTeIbHBIX TEM NMPAKTUYECKUX 3aHATUH 1-T0 ypoBHs crnoxHOCTH. [1o KaXx10il TeMe cTyneHT
IOJIy4aeT 3aJlaHue, COCTOAINEE M3 5 TEOPETUYECKUX BOmpocoB M 8 3amad. IlepBeie Tpu
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TCOPCTUUCCKUX BOIIPOCA ABJIAKOTCA oOs3aTrenpHbIMH. Ecau CTYACHT NpaBUJIBHO OTBCTUJI Ha
IEPBBIC TPH BOIIPpOCa U PEIINIT 5 3aga4, TO TeéMa CHUTACTCA 3a4TeHHOMH. 3a KaXAYH0 3a4TCHHYIO
TEMY CTYACHT IIOJIY4YacT OIPCACICHHOC KOJINYCCTBO 6aJIJIOB, KOTOPOC 3aBUCUT OT 4YHCJIa
IIPpaBUJIbHO PCHICHHBIX 3aaa4 U OT TOIO, ObLIa JIH JaHHas TEéMa 3a4TCHa BOBPEMA. Ilo Temam
MPAKTHYCCKUX 3aHSATHH TaKXe npeaAyCMOTPCHBI 3aaa4un 0oJiee BBICOKOTO YPOBHA CJIOKHOCTU U
JOIIOJITHUTEIIbHAA TEMA MPAKTHYECKOr0 3aHATUA «PealbHBIE Ta3bl». 3aﬂaq1/1 110 JaHHBIM TEMaM

CTYACHT MOXCT pC€lIaTb U JUCTAHIIMOHHO, HAIIPUMCP, U3 JOMaA.

Kpurepuu onieHMBaHus 3aJaHAN 110 TEMAM IPAKTUYECKUX 3AHATHIL:

Onenka OTiinyHO Xopor1o VYnosnerso- Heynosnerso-
PUTEIBHO PUTENBHO
XapakTepucTuku | 3ayTeHbl Bce | 3a4TEHbI BCE TEMbI | 3auTeHbl TeMbl | He 3auTeHbl TeMbl
OTBETa TeMbl 1-rou | 1-ro ypoBHS, TeMbl | 1-TO ypOBHSA 1-ro ypoBHa
Oosiee BBICOKHX | 0Ooee BBICOKMX
YpOBHEM YpOBHEU
CJIIOHOCTH, CJIOHOCTH,
JIOTIOJIHUTENbHASL | JIONOJHUTENbHAS
TeMa TE€Ma 3aYTEHBI
YaCTUYHO
bannbt 5-6 OaioB 2-4 GannoB 1-2 6anna 0 6amnnoB
YpoBeHb BBICOKM I cpeaHui 0a30BbIi HEJIOCTATOYHbIN
OCBOCHHS
MIPOBEPSAEMBIX
KOMIIETCHIU I
Kputepun onieHrBaHNs SK3aMEHAIIMOHHOI'O TECTA:
XapaKkTepUCTUKHU OTBETA bael YpoBeHb
OCBOEHHUS
IIPOBEPSIEMBIX
KOMTISTEHITHI
OTBeyaeT Ha BCE TEOPETHMYECKUE BONPOCHI U MOXKET
000CHOBAaTh  OTBEThl,  BOCIPOM3BEAS]  COOTBETCTBYIOIIUE
MareMaTH4ecKue BBIKIQJKH U JIOTHYEeCKue paccyxaeHus, | 17-20 BBICOKHI
pemiaer 3agadyd M MPaBWIBHO OOOCHOBBIBAET MPUHSTHIC
peuieHHst. Bo3MOXKHBI HECYIIIECTBEHHbIE OITMOKH.
CryneHT TBepIO 3HAET MaTepuall, OTBEYAET Ha TEOPETUUECKUE
BOMPOCHl M1 MOXKET OOOCHOBAaTh OTBETHI, BOCIPOM3BEIS COOT-
BETCTBYIOIIME MATEMATHYECKNE BBIKIA/IKH 1 JIOTHIECKHE pac- |/ 1¢ cpeHii
CYXJICHHUS, pelIaeT 3aJlaud U 0OOCHOBBIBAET IMPUHSTHIE pellie-
Hus. JlomyckaroTcs HerpyOble OIIMOKHM MpH PEHICHUH 3a7adu
WM 000CHOBaHUM OTBETOB HAa TEOPETHUECKHE BOIPOCHI
3HAaeT «TEOPETHUYECKUH MHUHHUMYM», T.€. OTBEYAET HAa BOIIPOCHI 11-13 6a30BLL

06a3oBoro YPOBHA W 3HACT OCHOBHBIC IMOHATHA, COOTHOIICHUA,
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Ha3BaHWe M (U3WYECKUH CMBICH BeanuyuH. Permenun 3amay
BbI3bIBACT 0OJIbILINE 3aTPYJHEHHUS.

He moxeT oTBeTHTH Ha BONPOC 6a30BOTO YPOBHS 0-10 HEJIOCTaTOYHbIN

4.3. Pe3yabTarbl  NPOMEKYTOYHOW  arrecTaluM W YPOBHH

c(hopMHUPOBAHHOCTH KOMIIETEH NI

IIpu moxBeneHMM UTOrOB YYMTBIBAIOTCS PE3yibTaThl TEKyled arrectauuu. [lomydyeHHble 3a
TEKYIIYI0 aTTECTAHIO Oaibl CYMMUPYIOTCS C OallllaMH, MOJIYYCHHBIMH TPU TPOXO0XKICHUU
IIPOMEXXYTOYHOM aTTeCTaluu:

Kpurepuu onieHrMBaHus SK3aMeHa:

0-10 6am10B - HEYIOBJIETBOPHUTEIBHO (2);
11-13 6annoB - yaoBieTBOpuTenasHO (3);
14-16 6amnoB - xoporio (4);

17-20 6annoB — oTiinuHO (5).

Ocobennoctu IMPOBECACHUHU ITPOLCAYPBI OICHUBAHUS PE3YIbTATOB O6y‘leHI/I$I HHBAJINJ0B

U JIMI C OrPAaHWYEHHBIMH BO3MOXKHOCTSIMHM 370pOBbsi 00O3HaueHbl B pabodeil mporpamme
JUCLUTIIIUHBIL.

1.

YpoBHHU Cd)ODMI/IDOBaHHOCTI/I KOMIICTEHIIUMI OIIPEACIIACTCA CICAYOINUM 06pa30M:
Bricoknii YPOBCHB C(i)OpMPIpOBaHHOCTI/I KOMHCTCHI_[I/Iﬁ COOTBETCTBYCT OLCHKE OTIIMYHO:

npenmnonaraer (HOpPMHUPOBAHME KOMIIETEHIIMM Ha BBICOKOM YPOBHE, TOTOBHOCTh K
CaMOCTOSITEIbHOW MPO(EeCCHOHATBHON  JACSITENBHOCTH: CTYAEHT CBOOOJHO BIaJEeT
TEPMUHOJIOTHEN W MOHATUWHBIM alapaToM JUCHUTUTHHBI «MolekysapHas (u3HKa», 4To
MO3BOJISIET (HOPMYIUPOBATH BHIBOJBI U YYaCTBOBATh B JUCKYCCHUU MO Y4€OHBIM BOIIPOCAM
JAHHOW JTUCIUIUIMHBI, TOJHOCTHIO C(HOPMUPOBAHO YMEHHUE TNPUMEHSITH MOJIYYCHHYIO
TEOPETUYECKYIO 0a3y AJisl pelieHus] KOHKPETHBIX MPAKTUYECKUX 3a/1a4 U YBEPEHHO BIIAJIETh
HAaBBIKOM UX PELIEHUS;

CpenHuii ypoBeHb COOTBETCTBYET OLIEHKE XOPOIIIO:

npenanonaraer (HOpMHpPOBAHHE KOMIIETEHIIMII Ha CpeIHEM YPOBHE: CTYIEHT XOpPOIIO
BJIAJICET OCHOBHOM TEPMHUHOJOTHEHM W TMOHATUHUHBIM  ammapartoM JIUCUUILIAHBI
«MonekynsipHas  ¢uzuka»; CcHOPMUPOBAHO  YMEHHUE TMPUMEHSITh  IOJYUYCHHYIO
TEOPETHUECKYI0 0a3y sl peHIeHUs KOHKPETHBIX TMPAKTHYECKUX 3a7ad U BIIAJIETh
HaBBIKAMH pelieHns 0a30BBIX 3a7a4,

ba3oBblil ypOBEHb COOTBETCTBYET OLIEHKE YAOBJIETBOPUTEIIBHO:

npeanojaraetT (GpopMupoBaHWE KOMIIETCHIIMM HAa HAa4YaJlbHOM YPOBHE: CTYJEHT BIAJCET
OCHOBHOW TEPMHUHOJIOTUEN W MOHATHUHUHBIM amnmnapaToM IUCLUILIMHBI U HEIOCTaTOYHO
BIIAJZICET METOJIAMHU PEIICHUST 0a30BbIX 3a/1a4;

Hwuskuii ypoBEHb COOTBETCTBYET OLIEHKE HEYAOBJIETBOPUTEIBHO:

CTYAEHT HE BJIAJICET OCHOBHON TEPMHHOJIOTUEN U MOHATUWHBIM aIapaToM AUCHIUTLIMHBL,
HE BJIaJIe€T HaBBIKAMU pelIeHus: 6a30BbIX 3a/1a4.
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MUMHOBPHAYKH POCCHUN

@” DenepanbHOE rocynapcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKACHUE BBICIIETO 00pa30BaHus
«Yenabunckuii rocynapcrseHuslii yausepcute (PI'BOY BO «Henl V)
dusnueckuil paKyasTeT
Kagenpa obreii u Teoperndeckoit pu3nku

@DoHJ] OLIEHOYHBIX CPEJICTB IO AUCLHUIUTHHE «MoeKyisipHas Gpu3nkay mno HanpasieHuto moaroroBku 03.03.03 «Panuodusnkar
HarpaBJIeHHOCTh «TelleKOMMYHHKaIMOHHBIE CHCTEMBI B MH(popMannoHHbIe TexHosorumy @IB0Y BO «Yenl'Vy

Bepcus noxymenra - 1 cTp. 25 IlepBelii 3x3eMILLIP KOITS Ne

@DoH/1 OLIEHOYHBIX CPEICTB AMCHUILIUHBI (MO1YJIs1) 0100PEeH U PEKOMEH/I0BAH:
[IpopekTop no yueOHoii pabote yTBepxkeHo 27.02.26 A.A. CanamaTtoB

YueHbIM COBETOM (hU3NYECKOro (akyIbTeTa

IIpotokoi 3acenanus Ne 04 ot 05.02.2026

IIpencenarens YueHoro cosera

¢usmyeckoro axkyibTeTa COIJIaCOBAHO M.A. 3arpe6un
3acenanuneM Kadeapsl o0uIeil U TeopeTndecKoi GuU3nKn

IIpotokoi 3acenanust Ne 06 ot 05.02.2026

3aBenyrouuii kapeapoi COIJIaCOBaHO A.E. Maiiep
ABTOD (COCTaBUTEIIb) O.B. EpernoBa

Crpykrypa GoHI0B OlIEHOUYHBIX CPECTB COOTBeTCTBYeT nNpuka3y pekropa ®I'bOY BO «Yeal 'V»
ot 27 cenTsiOps 2022 Ne573-1
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