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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-1 CniocoGeH k MPOBEACHUIO PACUETHO-TEOPETUUECKUX UCCIEAOBAHUI

TEIUIOTHIPABIMYECKUX MPOIIECCOB 00BEKTaX MPo(hecCHOHANBLHOM NeATeTbHOCTH
N/I-1 IMeeT HaBbIKM MAaTEMAaTHYECKOTO OMMCAHUS TEIJIOTUIPABINYECKUX U
TEPMOJUHAMHYECKHX TIPOIIECCOB B 00BEKTaX MPo(ecCHOHAIBHOMN NeATeThHOCTH

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. "PacueTr TepMOIMHAMUYECKUX CBOMCTB U KOHCTAHT PABHOBECHS CMECEN MJealIbHbIX I'a30B"
(KonTpoawsHas pabora)
2. "Xapakrepuctuueckue pynkuuu. Pacuer Tepmogunamudeckux ¢pynkuuid." (Kontponpnas
pabora)
3. «Ob6paTuMble raTbBAaHUYECKUE 3JIEMEHTHI 1 MAarHUTHBIE CHCTEMBI. [[0BEpXHOCTHBIE
ABJICHUS. Y PAaBHEHUS COCTOSIHUS M TEPMOJMHAMUYECKHE CBOMCTBA BEILIECTB B I10JIE CHIIBI
Tsorectn» (KonTtponbsHas padota)

Dopma peanuzanmu: [Tucemennas padora
1. "Pacder TepMOJMHAMUYECKHX TTAPAMETPOB JUCCOLUUPYIOIINX Ta30B IPH BEICOKUX
temneparypax" (PacuerHo-rpaduueckas pabora)

BPC nucuuminHbl

2 cemecTp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

HNunexc KM-1 | KM-2 | KM-3 | KM-4
Paznen aucuuruimab KM:

Cpok KM: 4 8 12 16

HpOCTBIe " CJIOXKHBIC TCPMOAUHAMUNYICCKHUEC CUCTCMBI

HpOCTBIe " CJIOKHBIC TCPMOAUHAMUYICCKHUEC CUCTCMBI +

Nneanbublii ra3. XuMudeckas TEpMOIMHAMUKA.
I'anpBaHMYECKHE 3II€MEHTHI

NneannHbiii Ta3 + + +
XuMuyeckas TepMOJMHAMUKA + + +
l'annLBaHMyeckue dIeMEHTEI + + +




[ToBepxHOCTHBIE sIBJIEHUS. MarHeTUKN

[ToBepXHOCTHBIE SIBJICHUS +

MarseTukn +

VYpaBHeHuUs cocTosiHUA. ['a3, )KUJIKOCTh B MMOJIE CHIT TSHKECTH

YpaBHEHHUS COCTOSTHUSA +

I"a3, >KMOKOCTH B IT0JI€ CHIJI TSKECTH +
Bec KM: 20 20 35 25

$O061as yacte/[I1s1 MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE

[1K-1 N-1nk1 Wmeer HaBbiku | 3HATh: "Xapakrepuctuueckue QyHkuuu. Pacuer TepmoauHaMudeckux QyHKIuii."
MaTeMaTUYeCKOro onucanus | TepMoanHAMUYECKUN (KontpomnbsHas padota)
TEIUIOTUIPaBIMYECKUX U | aHAJIU3 XUMUYECKU "PacueT TepMOIMHAMUYECKUX CBOMCTB U KOHCTAHT PaBHOBECHS cMecei
TEPMOJMHAMHYECKHUX pearupyrommx CUCTEM, uneanbHbix ra3os" (KonrponsHas padora)
IPOLECCOB B 00BEKTax | 0OpaTUMBbIX rajibBaHUYECKUX | "Pacuer TepMoaMHAMUYECKUX [TapaMETPOB JIUCCOLMUPYIOIIUX Ta30B IIPU
npodeccuoHanbHOM 3JIEMEHTOB, MATHUTHBIX BbICOKHX Temneparypax" (PacuetHo-rpaduueckas padota)
JeSTEIIbHOCTH CHCTEM; CTIOCOOBI «OO0paTtuMble raibBaHUUYECKHUE AIEMEHThl U MarHUTHBIE CUCTEMBI.

MOJIyYEHUsI CBEPXHUBKUX
TeMIIepaTyp;

OCHOBHBIE METOIEI
CO3/J]aHUsl YPaBHEHUN
COCTOSIHMS JIJIs1 pacyeTa
TEPMOIMHAMHYECKUX
MapaMeTPOB YUCTHIX
BEMIECTB U UX cMecel i
WH>KEHEPHBIX MPUIOKEHUH;
aHaJIN3 TEPMOJIMHAMHYECKUX
CHCTEM B MEeTAaCTaOMILHOM
COCTOSIHUH, B IOJE TIKECTU
MaremaTruueckuii anmnapar
JUIS CJIOJKHBIX
TEPMOJIUHAMUYECKUX
CHCTEM;

YMeTs:

PaccuntriBaTh

[ToBepxHOCTHBIE SIBJIEHUA. Y PaBHEHUS COCTOSIHUSA U TEPMOJIMHAMUYECKUE
CBOMCTBA BEIIECTB B 1oJjie cuiibl TshkecTu» (KoHTponbHas padota)




TCPMOANHAMHUYCCKUX
CBOMCTB CIIOKHBIX
TCPMOANHAMHUYCCKUX
CHUCTEM




1I. Cooepicanue oyenounvix cpeocme. Illkana u kKpumepuu oyenusanus

KM-1. "Xapakrtepucrnueckne pyHkuun. Pacuer repmonnnamuveckux Gpynkomi."

@opmbl peasu3anun: bunets (MMCbBMEHHBINA OITPOC)

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa nmpoBeaeHusi KOHTPOJIbHOT0 MeponpusTus: Ha 3aHsATHH MPOBOIUTCS KOHTPOJIbHAS
paboTa ¢ BbIIavei OUIETOB

KpaTtkoe conepkanue 3a1aHusi:
1.1. SBnsercs mu dynkius p = p(H, S, X) xapakrepuctuueckoii? Eciau oHa sBisieTcst
TaKOBOM, 3aMCaTh BCE TCPMOJIUMHAMUYICCKUE (PYHKITUH:
p, T,X,& V,S, U, H, H* F, @, ®*.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MaremaTH4yecKHi alrrapar 1.YTo Takoe moaHas IIpOU3BOJHAA (I)YHKI_[I/II/I HECKOJIBKHUX
JUIA CJIOJKHBIX HepeMeHHHX?
TCPMOAUHAMHNYCCKUX CUCTCM; 2.B3auMHO 3amucarthb TCPMOAUHAMUNYCCKHEC (bYHKI_II/II/IZ

BHYTpeHH!010 3Hepruto U, sHransnuto H, 06001mennyo
sHTanenuto H*, saepruto 'enpmronsia F, snepruto
['n66ca @, 0606mennyto suepruto ['md66ca O*

3.YUT0 Takoe B TEpMOAMHAMUKE XapaKTepUCTUUECKas

byHKIUA?

Onucanue MIKAJbI OLEeHUBAHUSA ;

Ouenka: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITI
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus 3nanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIH 3a/IaHue MMPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-2. "PacueT TepMOAMHAMUYECKHX CBOHCTB H KOHCTAHT PaBHOBeCHsI cMeceii
HeATbHBIX ra3oB'

®opmbl peanuzanuu: buners! (MIcbMeHHBIH 0npoc)
Tun koHTpobHOro MeponpusTus: KourponsHas pabota
Bec koHTpOBbHOrO0 Meponpustusi B BPC: 20




IIponenypa nmpoBeneHnsi KOHTPOJIbHOr0 MeponpusaTHs: Ha 3aHATHM NPOBOIUTCS KOHTPOJIbHAS

paboTa ¢ BbIjaueii OUIETOB

KpaTlcoe CodcpiKaHUuE 3alaHUA:

1. Paccuutatb yAenbHble 3HTaNbMMUW, SHTPOMNUIO, N30H6aPHOM TENNOEMKOCTM CMECK a30Ta U KMCN0POoLa,
ecNM MoNbHaA KOHUeHTpauma xN2 = 0,65.

2. Ha ckonbko He0BX0AMMO NOBLICUTL TEMMNEPATYPY, YTOObI CTENEHb ANCCOLMALLUN A% (peakumsn A% =2-
A}) yseanuunnaco Ha 9,0%, ecan npum T11 = 1500 K TennoTa gmccoumaumm AH(T1) = 250 KK/monb, a
cTeneHb gauccoumaumm a = 0,10. Ycnosue Harpesa n3obapHoe npu p = 1,2 6ap. PaccumTtaTb KOHCTAHTY
paBHOBeCKA XMmmyeckon peakumm K(T) ana nepsoit Toukn, ecnm p = 1 atm. Cuntartb,

uto ALCYp, (T1) = 0

KoHTpoJibHbIE BONIPOCHI/3a/1aHUA:

3HATB: TepMmoanHaMuyeCcKnit 1.Yto Takoe uneaanHbIi rasz?

aHaJIN3 XMUMHUYECKH pPearupyromux 2.Kak BBIUMCISETCS BHYTPEHHSISA SHEPTHS HICATIbHOTO
CHCTEM, 00paTUMBIX raza? M3 Kakux cOCTaBIAIOIIMX OHA CKIaJbIBaeTCsA?
rajbBaHUYECKUX 3JIEMEHTOB, 3.Uro Takoe TerioBoit 3pdekT peakmunu? CBs3b €ro C
MarHdTHBIX  CHCTEM;  CIIOCOOBI MePBBIM 3aKOHOM TEPMOJIMHAMUKH.

MOJTYYCHUS CBEPXHHU3KHUX 4.Kax TeruioBoit 3ppexT peakuu 3aBUCUT OT
TEMIEPaTyp; TeMIepaTypbl?

5.Y910 Takoe KOHCTaHTa TEPMOJAUHAMUYECKOTO
paBHOBeCHs XUMUYeCcKoi peakiuu? Kakue KOHCTaHTHI
Bbl 3HaeTe?

6.0T KaKuX mapaMeTpoB 3aBUCIT KOHCTAHThI PaBHOBECHS
XUMUYECKHUX PeaKiuii?

7.Uto Takoe quccoruanus Mojaekyn? YTo Takoe CTerneHb
JCCOLMAIUN?

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHHE AJIS PEIICHUS 3a1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoaneHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISACTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHECHO

KM-3. "Pacuer TepMOANHAMHYECKHX IAPAMETPOB AN CCOLMUPYIOLIMX I'a30B NPH
BBICOKHMX Temmeparypax'

®opmbl peaausanun: [luckmennas pabora




Tun KOHTPOIbHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B BPC: 35

IIpouenypa nmpoBeaeHnss KOHTPOJILHOIO MeponpusiTusi: Beyiaercs WHANBUAYAIBHOE 3a[aHHC.
[To HEMY MPOU3BOAMTCS pacueT TEPMOJNHAMHUYECKUX CBOWCTB (PHTAJBIIMH, SHTPOINH, H300apHOM
TEIIOEMKOCTH, Pa0OThl PACHIMPEHHS] W TEIUIOTHI) C IMPHUBICYEHUEM CIPABOYHON HH(OPMAIIHH.
Pacuer BbITIOHSIETCSl B MaTEMaTHYECKOU cpezie. Pe3ynbTaThl B BUJIE OTUETA CAAFOTCS Ha MIPOBEPKY.

Kparkoe cogepxxanue 3agaHus:
WneanpHo- ra3oBas cucTeMa 3BOJIOLUOHUPYET B U300apUUYECKOM Ipoliecce Ipu
nasieHuu p ot temnepatypsl T 1o T. Onpenenuts MosibHbIE (HA 1 MOJIb MJIM KMOJIb UCXO/IHOTO
BEIECTBA B UCXOJIHOM COCTOSIHUU) U YAETIbHbIE TEPMOAMHAMUYECKHE CBOICTBA ra3a: o0beM,
M300apHYIO TEMJIOEMKOCTh U SHTPOIIHIO B 3TUX COCTOSHUAX C YUETOM BO3MOYXKHOU €ro
JUCCOLMALINN.
Haiitu ynenbHbie U MONBbHBIE pa0OTy U TEIJIOTY B 0OpatumMoM nporecce. CpaBHUTH €
TEIJIOTOU
npolecca, €M He yUUThIBaTh quccouuanuio. McxoaHoe BemiecTBo, napameTpsl Touek 1 u 2,
dbopmyna
peaKIu AUCCOLUalMK puBeieHbl B Ta0. Nel. Haiitu Taxke mapuuaibHOE 1aBJICHHUE
KOMITIOHEHTa
K (cMm. Tabi1. Nel) B koHIIe mporiecca.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: TepmoanHaMHUYECKUI 1./laTh onpenieneHye CTENeH! MCCOLUALINU.
AQHAIN3 XMMHUYECKH pPEarupyroImx 2.Kak paccuntbiBaercs TemoBoi ekt peakunu
CUCTEM, 00paTUMBIX JUccOLUauu?

raJIbBAHUYECKUX JJIEMEHTOB, 3.4rto Takoe nmapuuagbHOE AaBieHUE?

MarHMTHBIX  CHUCTEM;  CIIOCOOBI

MOJIyYEHUS CBEPXHU3KHUX

TEMIIEpaTyp;

Onucanue MKaJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoanenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "Xopoo" BEICTaBISETCS €CIH
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BIETBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JITaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBIITOJTHECHO




KM-4. «O0paTtuMble rajibBaHUYeCKHE 3JIeMEHThI | MATHUTHbIE CHCTEMbI.
IloBepXHOCTHBIE SIBJIEHHS. Y PABHEHHS COCTOSIHUSI M TEPMOANHAMHUYECKHe CBOICTBA BellleCTB
B M0JI€ CUJIbI THKECTH»

®opmbl peaau3anum: buiersl (MMCbMEHHBINH OIPOC)

Tun kouTposbHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOrO0 MeponpusTusi B BPC: 25

IIpouenypa nmpoBeaeHuss KOHTPOJIBHOrO0 MeponpuaTus: Ha 3aHsATHM NPOBOIUTCSA KOHTPOJIbHASA
paboTa ¢ BbI1aueii OUIeToB

Kpatkoe cogepxanue 3ajaHusi:

1. Bonsnoii nap Haxogutcst npu temneparype 70°C B meractabmiibHOM cocTosIHUU. CTeneHb
nepechlieHus napa s = 1,06. Haiitu nepeoxnaxaeHue napa At, KpUTUYECKUN paguyc Kariu
Rkp. M300pa3utk TOUKH B p,t- U t,5- AUarpamMMax.

2. TanpBanunveckuii anement (I'D) padbotaet 3a cuet peakiuu 2Ag + HQCl = 2AgCl + 2Hg.
OC T3 paBna E = -0,0556 + 3,388-10-T, B. Haiitu koam4ecTBO TeIia, MOTIOMAIONIIETOCS
pu paboTe 3TOTO PIEMEHTA, U U3MEHEHUE SHTPOIUU B PE3YyIbTaTe PEaKIHH.

3. [lokazaTp, 4eMy paBHa Pa3HOCTH TEIIOEMKOCTEH ¢ — C /JIs TapaMarHeTHKa,
noauyuHsonIerocs 3akony Kropu.

4. OnpenenuTs TEMIIEpaTypy KUIleHUs BoJibI Ha BeicoTe 3,4 kM. Eciu mapameTpsl Bo3nyxa Ha
3emJle: Temmeparypa ty = —5°C, 6apomMeTpuuecKkoe aapjieHue B = 734 MM pT. CT.; FpaJHeHT

Temmeparypsl 1o Beicote 3 = —0,0065 E

5. Ucnonp3ys ycedeHHOE BUPHAIbHOE YPaBHEHHUE COCTOSHUS CO BTOPHIM BHUpPHATIbHBIM
koadpuuuentom B(x, T), paccuntars v 17151 p = 3 6ap u T= 400 K. [Jana cmecs NZ u Ar.

€
Ucnonb3oBarh norenuan Jlennapaa - Jlxonca. Koncrantsi: a3oT == 95,05K,0 = 3,6984;

aproH §= 119,8K, 0 = 3,405A4.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OcHOBHEBIE METOJIBI
CO3/IaHUsl ypaBHEHUH COCTOSHUSA
JUIsL pacueTa TEPMOJUHAMHYECKHX
apaMeTpPOB YHUCTHIX BEIIECTB U UX
cMmecen JUTS MHXEHEPHBIX
NPUI0KEHUH; aHaJIM3
TEPMOJIMHAMHYECKUX CHCTEM B
MeTacTabuiIbHOM  COCTOSIHUH, B
10JIE TSDKECTU

1.I'a3 B mone cuibl TsixecTu. Kak onpenensiercst
JlaBlieHHe aTMOC(EPBI 10 BHICOTE OT 3eMJIU?
2.BupuanbHoe ypaBHEHUE COCTOSIHUS JUIs
VMHIUBUAYAJIBHBIX Fa30B U cMecell. MozenbHble
norenuansl. [Torenman Jlennapa -/>xoHca.
3.Kybuueckue ypaBHEHHs COCTOSHUS.

3HATB: TepMoguHaMUYECKUI 1.1 u 2-ii 3axonsl Papanest 1715 HIEKTPOIUTOB.

aHaJIN3 XMUMHYECKH pPearupyrommx 2.IlepBblii 3aKOH TEPMOJTUHAMUKHU U

CHCTEM, 00paTHUMBIX TEPMOJIUHAMUYECKOE TOXKAECTBO VISl TAIbBAHUYECKOTO
raJJbBaHUYECKUX DJIEMEHTOB, JJIEMEHTA.

MarHdTHBIX ~ CHCTEM;  CIIOCOOBI 3.PaboTa raJlbBaHMYECKOI0 3JIEMEHTa.

MOJTYICHUS CBEPXHHU3KHUX

TEMIIEpaTyp;

VYMeTn: PaccunTeIBaTh 1. TepmonrHaMHU4UeCKrE COOTHOIIEHUS 1711 MAarHETUKOB.
TEPMOIMHAMUYECKUX CBOICTB 2.PaboTa, coBepliiaemMasi MATHUTHBIM TIOJIEM TIPH
CIIOKHBIX TEPMOJMHAMHYECKUX YBEITWYCHUY HAMarHW4YeHHOCTH MarHeTHKa.

cucTeM 3.®@opmynsl Kropu (uaeansHblit mapamarieTuk), Kropu —

Beiica s napamarHeTHKOB.
4.Ypasuenus IloitHTunra, Jlamaca s a3 ¢ pa3HbIM
JTABJICHHUEM.
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5.CooTHOIIEHUS ISl KPUTHYECKUX PaInyCOB My3bIpbKa
Y Karuiy.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISAETCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BHITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpouenypa npoBenenust

DK3aMeH NMPOBOAUTCS yCTHO. BeimaeTcst Ouser, conepkamuii Tpyu BOIpoca 1o Kypey IUCIHUILINHBL:
JIBa TEOPETUUYECKUX U 3a/1a4a. Ha moroToBKy aeTcst OAMH aCTPOHOMMYECKHH Jac.

L Ilepeuens komnemenyuii/uHOUKAMOPO8 U KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuuss/Muankarop: 1MJ1-1nk-1 MImMeetr HaBbIkM MaTEMaTUYECKOTO ONKUCAHUS
TEIUIOTUAPABINYECKUX M TEPMOJIMHAMUUYECKUX IPOLIECCOB B 00BEKTaX MPO(ecCHOHANBHOM
JeSITEIIbBHOCTH

Bonpocel, 3a1anus
1.1. Onpenenenus. Tepmoaunamuueckas cucrema. Oxpyxaromas cpena. OTKpbITasi, 3aKpbITas,
M30JIMPOBaHHASI TEPMOJUHAMUYECKHE CUCTEMBI. IHTEHCUBHbBIE 1 9KCTEHCHUBHBIE
TEPMOJMHAMHYECKHUE [TapAMETPhL. Y I€JIbHbIE U MOJIbHBIE BETUYUHBI. Y CJIOBHUE ITOJIHOTO
nepsoro auddepeHnuana GyHKIHNH HECKOIbKUX TEPEMEHHBIX.
2. 3aBUCHUMOCTb KOHCTAHTbl PABHOBECHUS OT TEMIEPATYPbI d[ang 1/dT. YpaBuenue Banr-

Todda.

3. Boasinoit nap nHaxoautcs rnpu temmnepatrype 80°C B MeTacTaOUIbHOM COCTOSIHUU. Uemy

PAaBHO TEPECHIIIEHUE TTapa S = eciu kputnaeckuii muamerp karwmm d = 0,006 mxm?

psss ()
Onpenenutsb nepeoxinaxaeHue napa. M300pa3ute ToUku B p,t- U t,s- AMarpamMmax.
2.0mnpenenenus. Tepmoaunamuueckas cucrema. OTKpbITast, 3aKpbITasi, U30JUPOBaHHAsS
TEpPMOJIMHAMHUYECKUE CUCTEMbI. IHTEHCUBHBIE U SKCTEHCUBHbIE TEPMOINHAMHUYECKHUE
napaMmeTpsl. Y 1eJIbHbIE U MOJIbHbIE BETUUNHBI.

3.Hexoropslii MaTeMaTHueckuil anmnapat. CBoicTBa (QyHKIMI COCTOSIHUN. Y CIIOBUS MOJHOTO
nepBoro auddepennnana GyHKIUH HECKOJIBKUX MIEPEMEHHBIX.

4.Pabora B TepmoanHamuke. Pabora pacmupenus. aele Buabl padboT. O6001eHHbIE CHITBI U
0000111eHHbIE KOOPAMHATHI. TeroTa B TEepMOIMHAMUKE, 3HaK TeII0Thl. [IpocTas u cnoxkHas
TEPMOJIMHAMHYECKUE CUCTEMBI.

5.I1epssiit 3akon TepmoanHamuku (I3T). Marematuueckas popmynuposka 13T mis
BHyTpeHHel 3Hepruu U.

6.BTopoii 3akoH TepmoanHamuku (11I3T). Matemarndeckas ¢popmynuposka [13T.
7.MaremaTtnueckue GopMynupoBku A BHyTpeHHel sHeprun U. O606menue 3T u [I3T as
3aKpbITON cuctembl. TepMmonnHaMuyeckoe ToxkaecTBo. [IpocTas u cinoxxHas
TEPMOJUHAMHYECKHE CUCTEMBI.

8. Tepmonnnamuyeckue ¢pynkuuu: sueprus ['ensmronsna F, sneprus I'n66ca @, o6o6menHas
sHTanbnus H*, 0606mennas sueprus [ mu66ca ©*. O6o6menue I3T u [I3T ans H, H*, F, F, F*
Jutst 3aKpbIThIX cucteM. O606mmenue [3T u 13T ans ynensHbIx BenuuuH u, h, h*, f, @, o*.
9.YcnoBus BOMIIOLMY U PABHOBECHUS 3aKPBITON IIPOCTON U CII0KHON TEPMOJANHAMUYECKUX
CHUCTEM, IIPU Pa3HBIX YCIOBUAX COMPSIKEHUSI C OKPYXKAFOIIEH Cpesoi.
10.TepmoinHaMudeckoe TOKIECTBO Ui 3aKpbIThIX cucteM it H, H*, F, F, F* u ux
yIETbHBIX BEIUYUH. XapaKTepucTUYeCKue QyHKINH, XapaKTePUCTHUECKHUE TEPEMEHHBIE.
[TpuHIMNI MocTpoeHus XapakTepucTuueckux GyHkuuid. Tepmoannamuueckue noteHuuanst U,
H, F, ®. U3oTepmudeckas oopatumas cuctema, F.
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11. Xumudeckwnii morennuan ajs yucroro semectsa. O6o6menue 13T u 13T nns oTkpeiToit
cuctembl. DOpMBI TEPMOAMHAMUYECKOTO TOXKIECTBA IIPU IEPEMEHHOM KOJIMYECTBE BEILIECTBA B
cucreMe (OTKpbITas cucrema). TepMoauHaMUYeCKOe TOXKIECTBO ISl YACIbHBIX BETUYUH.
12.YcnoBus $ha30BOro paBHOBECHS CIIOKHOW TEPMOIMHAMUYECKON CUCTEMBI. DHEPTUS
MOBEPXHOCTH pazjena ¢a3 paBHa HyI0. M30aupoBaHHas cucTeMa.

13.TepmoaunaMuueckne cBOMCTBa cMecH uaeanbHbIX ra3oB (MI7). Onucanue coctaBa cMecH.
MoubHas u MaccoBasi KOHLEeHTpauusa cmecu. Kaxyiascs MosibHas Macca CMecH, €€
3aBHCHUMOCTH OT COCTaBa.

14. TepMmoinHaMu4ecKue MapaMeTpbl CMECH UECATBHBIX I'a30B.

15.Tennossie addextol peakmuii (T, V=const; T, p=const).3akon ['ecca, 5-Tb ceACTBUI.
CooTHoleHre MeXAy TerI0BbIMH 3¢ dextamu peakuun Q u Q.

16.3aBucuMocTh TeroBoro 3 dekra peakuu oT Temeparypsl. Y paBaenue Kupxroda.
17.3aBucuMocTb KOHCTaHTHI paBHOBecus oT Temmneparypsl d [In K]/dT. YpaBuenue Bant-
I'ododa

18. Ancconuanust Mmonekysa. @opMyiia KOHCTAHTBl PaBHOBECUS JIs1 AMUCCOLUALIMM CIIOKHOM
MOJIEKYJIbI Ha MMPOCThIE MOJIEKYJIbI Yepe3 KOHCTAHThI PABHOBECHS JUCCOLUAIIUU TPOCTHIX
MOJIEKYJI Ha AJIEMEHTHI (ATOMBI).

19.Crenens aucconuanuu ofp,T). COOTHOIIEHUS MEXIY CTETIEHbIO TUCCOLMAIIUU U
XUMHYECKOW NMEPEMEHHOM.

20.TepmouHaMUUYECKUE COOTHOIICHUS JIJIsl TUCCOLMAIMU TUIIa A = 2A

21.IToBepxHocTHBIE siBIeHUs. DU3nueckas KapTUHA B )KUJKOCTH Ha TpaHUIle pasaena das.
CaolicTBa MOBepXHOCTH pasjena (a3. BHyTpeHHee qaBieHue B )KUIKOCTH.

22.M30bITOYHAS SHEPTHUS MOJICKYJI )KHIKOCTH Ha MOBEPXHOCTH pa3zeina ¢a3. [loBepxHOCTHOE
HaTsDkeHue. PaboTa cuil moBepXHOCTHOTO HaTskeHHs. OCHOBHBIE TEPMOAMHAMUYECKUE
cootHommenus st nosepxuocru: U, S, H, H*, F, F, F*, C.

23.VYcnoBus (a30BOT0 paBHOBECHS B M30JIMPOBAHHON CHCTEME C YYETOM CBOMCTB MOBEPXHOCTH
pasnena ¢as.

24.®a30Boe paBHOBECHE MTPH HEOJAUHAKOBOM JIaBlIeHUU (a3, H30TepMUIEcKasi CUCTEMA.
Vpasuenue [loitntunra JI.I'. g nyx ¢as.

25.¢,p -, ¢, T — qmarpammsl A1 AByX(a3HOTO cocTOSTHUM. AHanu3 rpadukoB (TiepBas, BTopas
IIPOU3BOJIHBIE).

26.Da30Boe paBHOBECHE MTPH UCKPUBIEHHON MOBEPXHOCTH pasnena (a3. M30biTouHoe
JIaBJIEHWE TI0/1 UICKPUBJICHHOM IMOBEPXHOCTHIO paszzena (a3, ypaBHenue Jlamnaca.

27 Konaencanus. Kputnueckuit pagnyc Kamnu (3apofblia KOHAeHcalun ). BeiBo hopMyIisl
W3 YCJIOBHS paBHOBECHS BHEITHUX U BHYTPEHHHUX CHJI Ha MIOBEPXHOCTH KaIUTH. Y CIIOBHE POCTa
Karuy.

28.MeracrabunbsHOCTb. T, s-; P, V-; P, t- AMarpaMMel 111 METacTaOUIBLHBIX COCTOSTHUIN
(meperpeTast )KUIKOCTb, IePEOXJIaXACHHBIN map). JlocTuxkeHne MeTacTabuiIbLHOTO COCTOSHUS B
npoueccax p = const, t = const, s = const. Ilepecbinienue napa s, neperpeB KUIAKOCTH,
nepeoxjaxaeHue mnapa At.

29.MeTacTabUIbHOE COCTOSTHUE. Y CIIOBHE YCTOMYUBOCTH TEPMOAMHAMUYECKON CUCTEMBI.
OO6nacTi yCTOMYUBOCTH U HEYCTOMYMBOCTH B T,S- U p,v- IUarpammax, MaTeMaTU4eCKue
BbIpakeHus. CIMHOAANIb, OMHOMAJb. Y CTOMYMBAs, METaCTaOMIIbHASI M HEYCTOMYHBAsi 00J1acTH
JUIs1 ypaBHEHHUsI cocTosiHus Ban-nep-Baanbca. OTpunatenbHbie 3HAUSHUS TaBJICHUS KUJIKOCTH
— pacCTSIHYTHIE COCTOSIHUSI )KUJIKOCTH.

30.Konzaencamus napa B oobeme. Kputnueckuit paanyc karim, popmysna JaBieHHs rapa Kak
GYHKIHS KPUTHYECKOTO raMeTpa Karum. Kputnuecknit paanyc Karim B 3aBUCUMOCTH OT
CTEMNEeHU MpechileHus napa. CTeneHpb nepeoxaaxacHus.

31.Kunenune. Kputnaeckuit paanyc my3sipbka (3apo/ipiiia mapooodpaszoBanus). @opmyna
Tomncona i1l KpUTUYECKOTO pajinyca My3bIpbKa OT MEeperpeBa KUIKOCTH.
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32.0nekTpoxumus. DnekTpoiu3. [anpBanmdeckue aneMmeHnTsl. O0patumseie (I'D Jlanuais) u
HeoOpatumeie (I'D Bonbra). Hopmanbeneiii anemenT Buncrona. [lpunnmn nevictBust
rajbBaHUYECKOro 3j1emMeHTa Ha npumepe ['D Jlanuas.

33.PaboTa raibBaHMYECKOIO JIEMEHTA, YACIbHOE U MOJIbHOE 3HAUEHHE ITON BEJIMYUHBL.
VYpaBuenus ['u66ca — ['enpMrosbLa st IPOCTON M CIOKHON CUCTEM.

34.0OcHOBHBIE TEPMOIUHAMUYECKHE COOTHOILICHUS )i TaIbBAHUYECKUX 3JI€MEHTOB. M30X0po
— M30TEepMUYECKas U U300apo — M30TEPMUYECKast CUCTeMbl. AHaIN3 3(pPeKTUBHOCTH
TOIUTMBHBIX 3eMeHTOB. 3aBucuMocTh KIT=L*/Q ot npounsBoxnoii JIC I'D no Temmneparype
dE/dT. OcHOBHBIE COOTHOIICHHUS.

35.¥Ypasuenus cocrosiaus (YC) mist unctbix Bemects. Bupuansnoe YC. [lorennuan Jlennapaa
— Jlxonca. Kyouueckue YC. YC Ban-nep-Baanbca. 3akOH COOTBETCTBEHHBIX COCTOSTHUM.
O000111eHHBII 3aKOH COOTBETCTBEHHBIX COCTOSTHUI. [IpUHINI COOTBETCTBEHHBIX COCTOSIHHIA.
36.YpaBHEHUs! COCTOSHUS JUISI Ta30BBIX cMecei. Y cioBue (pa3oBOro paBHOBECHS IS
MHOTOKOMIIOHEHTHOH cuctemsl. [IpaBuiio ¢a3 ['n66ca.

37.Marueruku. /lnaMaraeTuku, nmapaMarHeTuku, peppomarseTuku. TemmeparypHast
3aBHCUMOCTbH YAEJIbHON MarHUTHOW BOCIIPUUMYHUBOCTH OT TeMIeparypsbl. Juarpammebi.
38.TepMonnHaMHUECKUE COOTHOLICHHUS JJIsi MarHETUKOB. PaboTa, coBepiraemasi MarHUTHBIM
MOJIEM TPU YBEIMYCHUH HAMAarHUYEHHOCTH MarHeTHKa.

39.TemoeMKOCTh MarHeTUKOB. MaruuTokanopuueckuii 3¢ ekt B mapamaraeruke. OueHka
TEeMIEPaTyphl, JOCTUTHYTOH MPHU pa3MarHUYMBaHUK 00pasla.

40.I"a3, )KUAKOCTH B IOJIE CHJI TSDKECTH (B IOJIE TATOTEHUS ). MI3MepeHne KpUTHIECKOTo
o0bema.

41.bapomerpuueckas dpopmyina mis T=const u s T=T+b-z (b = -6,5 K/xm).

MaTepI/IaJIbI AJISl IPOBEPKHU OCTATOYHBIX 3HAHHUI
1.Vkaxxure IIpaBUJIbHOC BbIPAKCHUC JISI IICPBOI'0 3aKOHA TCPMOJIUHAMUKU.

OTBeTHI:
1.dg=du-dl
2.dg =du +dl

3.dg=dh+v-dp
4.dq=dh+v-dp +dIT
BepHusliii otBerT: 2.
2.Ha3BaTh HanpaBjeHHE SBOJIIOIMH U30JIMPOBAHHONW HEPABHOBECHOM TEPMOIMHAMUYECKON
cuctemsl (TC).
OTBeTHI:
1. YMmensbiienue BHyTpeHHe sneprun TC U.
2. Yeemuuenue suTansnuu TC H.
3. Ymensienue 31eprun ['m66ca TC .
4. YBenu4eHue SHTPOIHH S.
5. Ymenbuienue 3Hepruu ['ensmronsna F.
BepHnsliit otBert: 4.
3.Yto siBasieTcst ycinoBueM (pa3oBOro paBHOBECHS JUISl CIOKHON M30IMPOBAHHON
TEPMOJIMHAMUYECKON CHCTeMBI? DHEPTHUs MMOBEPXHOCTH pasjena ¢a3 paBHA HYIIO.
OTBeThI:
WNunexcel 1 1 2 - COOTBETCTBEHHO, 1-51 11 2-51 (ha3bl.
1. JlaBnenus pi = p2, remneparypsl T{ = TZ, 06001meHHbIe cuibl paboThl L* £ = &3,
060011IeHHbIE XUMHYECKUE TOTeHIHab ¢ = 3.
2. JlaBnenus pi = pZ, ynenbHble 00beMbl Vi = V2, 06001eHHbIe cUIbl paboTsl L* 1 = £2,
y/enbHbIe SHTANBIUN hi = h3.
3. JlaBneHus pi = p3, yAeNnbHbIe BHYTPEHHHUE YHEPIUH UL = U3, 0600IIeHHbIE KOOPAUHATHI
paboTsl L* X} = x3, ynenbHble SHTPONUH S = S3.
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4. JlaBnenus pi = pZ, remnepatypsl Ti = T, 06001eHHbIe KOOpAMHATHI paboTh L* x1 = x3,
yliebHble SHTANbIUu hi = h3.
Bepnpsiii otser: 1.
4.113 KakuX COCTaBJISIOUINX CKJIaJbIBAETCSl BHYTPEHHSS S3HEPTUS UICAIBHOTO Ta3a.
TpexaToMHas MoJieKyIa.
OTBeTHI:
1. U3 sHeprum nocTynaTeabHOro, BpallaTeIbHOTO ABMXKEHUN, TOTEHIIUATbHON SHEPTUU
B3aMMO/ICHCTBUS MOJIEKYII.
2. VI3 sHeprum nocTynareiabHOro, BpalaTeIbHOr0 U KOJIeOaTebHOTO IBUKEHUI MOJIEKYJI.
3. U3 sHeprum ABMKEHUs ra3a U NOTCHIIMAIBHONW SHEPTUH B3aUMOJIECHCTBUS MOJIEKYIL.
4. U3 sHepruu nocTynareabHOro U BpalaTeIbHOro JBUKEHUH MOJIEKYJI.
Bepnblii oTBeT: 2.
5.3axon ['ecca siBnsieTcs ClIeICTBUEM KAaKOTO (yHIaMEHTAILHOTO 3aKOHA (PU3UKH.
OTBeTHI:
1. 3akoHa coxpaHeHHs UMITyIbca (2-To 3akoHa HpioToHA).
2. 3aK0oHa COXpPaHEHMsI MAaCChl 3aKPBITON CUCTEMBI.
3. 1-ro 3aKoHa TePMOJMHAMHUKHU.
4. 2-r0 3aKOHA TEPMOTUHAMUKH.
5. 3aKkoHa COXpaHEeHUs PAaBEHCTBA MOTEHIINATIOB KOHCEPBATUBHOMN CHCTEMBI.
Bepnbiii otBeT: 3.

6.0T Kakux mapaMeTpoB 3aBUCUT KOHCTAHTA PAaBHOBECHUS XUMUYECKON PEAaKIH UJI€ATbHBIX
1 p]:
Piy, | -
P pe” " P,
ra3oB Kp pp (T) = i
20 G0
OTBeTHI:
.. i
1. Ot naBnenuii p; u p;.
2. Ot naBneHust CUCTEMBI p U TemnepaTypsl T.
3. Ot TeMniepaTypsl CUCTEMBI.
4. He ot yero He 3aBUCHT.
BepHusliii otBert: 3.
7.Peaxuus nuccormanuu A = v5 - B + v& - C. UTo Takoe cTeneHb AUCCONMAIIME MOJIEKYT
BeliecTa?

OtBeTsI:
1. OTHONIeHHE KOTMYECTBA Npopearuposasmux Monekyn A ANf = NJ — N£' k ux ucxomaomy
AN4
kosnnuectBy NJ: a = —2&.
NO
2. OTHOIIIEHKE KOJIMYECTBa Ipopearuposasuiux Moiekyn A ANS = N§ — N k ux texymemy
AN4
konuuecTBy Ni: o = —4.,
Ny
3. OtHomeHne Bo3HUKIIX Monekyn B NZ u C N§ k TekymeMy KOJHYECTBY MONEKYIT
A A. — Nﬁ"'Ng
N - 0= T
A
4. Otaomenne Bo3HUKIMX MonekyT B NE u C N§ x mcxoaHOMy KONHYECTBY MOJEKYI
A NO. _ Nﬁ"'Ng
0- &= NO

0
Bepnsiit orBert: 1.

8.UeM BBI3BAHO NMOBEPXHOCTHOE HATSHKEHUE HA MMOBEPXHOCTH pazfena das?
OTBeTHI:

1. Pa3nuueli TeMrepaTyp xKUAKOCTH U apa.

2. IToBBIIIEHHBIM JABJICHUEM KUJIKOCTH IO CPABHEHHUEM C JaBJICHHEM Tapa.
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3. VI30bITO4HOI SHEpruel MOJIEKYI KUAKOCTH Ha IIOBEPXHOCTH 10 CPABHEHUIO C SHEPrHEn

MOJIEKYJI BHYTPU KHUAKOCTH.

4. Pa3zHuIiiedl MIOTHOCTEH KUJIKOCTU U Tapa.
Bepnpsiii otBer: 3.

9.Ecnu paanyc R o0pa3oBaBiierocs B )KHIKOCTH My3bIps OyAeT O0Jble KpUTHUECKOTO

pamuyca R (R > Riy), T0 4T0 Gy/eT IPOMCXOIMTH C 3apO/BIILIEM ra30Boii (hasbi?
OTBeTHI:

1. Huuero He OyeT MpOUCXOIUTh.

2. I1y3plpp HaUHET KOHAEHCUPOBATHCSL.

3. Ily3bIpb HAYHET POCTH.

4. I1y3bIpb UCYE3HET.
Bepnpsiii otBer: 3.

10.0npenenute BIUAHUE EPEOXIIAKICHUS TTapa At
OTtBeTsI:

1. YeMm Gosble epeoxiaxaeHue napa, TeM 0oJblie KpUTUYECKUH paauyc R}fg Karuiy.

nepeoxiua

v Kp
nepeoxn Ha KPUTHYCCKHU pafnyc RKp KAaIlJIu.

o K
2. YeM MeHblIIE NTEPEOXJIAXKACHNUE NTapa, TeM O0JIbILIE KPUTUUYECKUHN paguyc RKE KaIuIH.
o K
3. IlepeoxnaxneHue napa He BIHUAET HA KPUTUUECKUN Painyc RKS KaIlIX.
o K
4. IlepeoxnaxkaeHue napa BIUsSET Ha KPUTUUECKUI paguyc RKS KaIUIXA TOJIBKO IPY HU3KUX

JaBJICHUSIX.
Bepnsiii otBer: 2.
11./{aliTe onpeneneHre CIMHOAAIM.
OtBeTsl:
1. CiuHOAANB OTPAHUYUBAET TEPMOJUHAMUUECKYIO IOBEPXHOCTh, BHYTPU KOTOPOM
HEBO3MOXXHO CYILECTBOBaHUE OAHO(PA3HOIO COCTOSHUS.
2. Ha cnuHoasie npoucxoauT (pa3oBblil IEPEX0]] OT YUCTO KUJKOTO COCTOSHUS K UUCTO
ra3oBoMy.
3. Ha cniuHozane HTanbpnus )KUJIKOCTH paBHA YHTAJIBIINM M1apa.
4. Ha criuHO1a)Ie CpaBHUBAIOTCS SHTPOIINH JKUAKON U ra300pa3Hoil das.
Bepnsiit orsert: 1.
12.Yto0 Takoe 0OpaTUMBbIH ralbBaHUUECKUHN 3JI€MEHT?
OTBeThI:
1. 'anpBaHUYECKUH DIIEMEHT, Y KOTOPOTO BHYTPEHHE COIIPOTUBIIEHUE PABHO HYJIIO.
2. N'anpBaHWYECKUH 2JIEMEHT, Y KOTOPOTO IIPU 3apsAaKe XUMUYECKHE TIPOLECCHl 00paIaloTCs B
00paTHYIO CTOPOHY MO CPABHEHUIO C Pa3psIKOi.
3. NanpbBaHMYECKUI 2JIEMEHT, Y KOTOPOT'O EMKOCTh paBHA OECKOHEYHOCTH.
4. I'aIbBaHMUYECKUI DJIEMEHT, Y KOTOPOI'O OT BPEMEHHU HE pa3pylIatOTCs JIEKTPOJIBI.
BepHnpniii oTBeT: 2.
13.BupnansHoe ypaBHeHHE cocTOsiHUA. DyHKIMEN KaKoro mapaMerpa JUisl HHIMBHYaIbHOTO
BEIIECTBA ABJIAIOTCS BUpUAIbHbIE KO3PPHUIIMEHTHI?
OtBeThI:
1. JlaBnenus p.
2. IlmoTHOCTH p.
3. Jleryuectw f.
4. Temneparypsl T.
5. BHyTpeHnHel sHepruu u.
BepHnblii oTBeT: 4.

. . A
14.®opmyna Kropu 115 yaenpHOM MArHUTHONH BOCIIPUUMYHUBOCTH X = - (A- xoncranTa Kropw,

T- Temneparypa) BITOIHAETCS AJI CAEAYIOIIMX YCIOBUM.
OTBETHI:
1.[1ns peppoMarHeTUKOB MPH HU3KUX TEMIIEPATYPax M CUIbHBIX MATHUTHBIX MOJISIX.
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2. s 1r000T0 MarHeTrKa Mpu CBEPXHU3KUX TeMIlepaTypax.
3. Jlns mapaMarHeTUKOB MPU BBICOKUX TeMIlepaTypax, ciaboM MarHUTHOM TIOJIE.
4. J1nst tnaMarHeTUKOB IIPU YMEPEHHBIX TEMIIEpaTypax.
Bepnsiii otBer: 3.
15.bapomerpuueckas popmyna aist armochepsl. Kakumu napamerpamu onpeaensiercs
JaBjieHue aTMoc(epsl Mo BHICOTE OT 3eMiin?
OTBeTHI:
1. B nepByto ouepeapr HaTUYMEM aTMOC(EPHBIX OCATKOB.
2 BpeMeHeM CYTOK, COJTHEUHOM aKTUBHOCTBIO.
3. TemmnepaTypoii 3eMJ1, COCTaBOM aTMOc(hephl.
4. 3arpsi3HEHUEM OKpY:KarOIIEeH CpeJibl.
5. TemnepaTypoii, 1aBJI€HUEM HA MIOBEPXHOCTH 3E€MJIU.
BepHsliii otBerT: 5.

II. Onucanue wkanvl oueHuganus

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10

Onucanue xapaxmepucmuxu 6blnoneHus 3Hanus: PaboTa BeIMOIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PadboTa BelmogHeHa B paMKkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepuaiia ecth He3HAUYUTEIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIloOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHHUs BBITIOJHEHA BEPHO. HA BONPOCHI YIIIyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

II1. Ilpaguna évicmasnenus umo2080i OUeHKU no Kypcy

WtoroBas onenka ckiaapiBaercs: 0,6*bamn texymero konTtpons + 0,4*0ann mpoMeXyTOYHOTO

KOHTPOJIS
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