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1. lesiu 0OCBOEHUSA TUCIUTIIHHBI

e ®opMupOBaHUE Y CTYIEHTOB LIEJIOCTHOTO MPEACTABICHUS O (PU3HUUECKUX SBICHUSIX U 3aKOHAX
B MOJICKYJISIPHBIX CHCTEMaX, COAEePKAIIUX OOJbIIOE KOJINYECTBO YACTHII.

e O3HaKOMIJIEHHE C TEOPETUYECKUMHU U IKCIIEPUMEHTAILHBIMU METOAAMU U3Y4YEHHS paBHOBEC-
HBIX U 6JII/13KI/IX K PaBHOBCCHUIO MOJICKYJIAPHBIX CUCTCM U MPOUCXOAAIINX B HUX IMMPOLICCCOB.
dopmHupoBaHUE HABBIKOB PEIICHUS 33]a4 [10 MOJIEKYJISIpHOU (PU3HUKE U TEPMOJUHAMHUKE.

e PaccMoTpeHHe MPaKTHYECKUX peaTn3aliii 3aKOHOB MOJICKYJIAPHON (DU3UKH U TEPMOTUHAMH-
KN B TCXHUKCE.

2. MecTo AMCIMILVINHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

e JlucumruimHa BXOJUT B MOIyb «Du3nka» obs3arenbHoi yacTu bioka 1 (Jlucuumimabl 1 Mo-
nynu). MI3ygaeTcst BO BTOpOM CEMeCTpe MapaliebHO C JIA0OPATOPHBIM (PU3NYECKUM MTPAKTH-
KyMOM T10 MOJICKYJISIPHOU (pU3HKe.

o [Ipu u3yueHUH JUCIUTUIMHBI AKTHBHO MCTIOIB3YETCSl MAaTEMaTHUECKUI anmapar, n3y4aeMblid
ctynentamu B 1 u 2 cemectpax. B cBoI0 ouepenb OCBOCHHE TEOPETUUECKOTO MaTepuaia 1 pe-
IIEHUE 33]1a4 JAIOT JOTOTHUTEIHHYIO BO3MOXKHOCTD aKTyaJITM3UpPOBATh MAaTEMaTHYECKHUE 3HA-
HUS ¥ HABBIKM B MPUMEHEHHUH K KOJIMYSCTBEHHOMY OMUCAHUIO (PU3MUYECKUX SIBICHUN U TIPO-
1IECCOB B 00JIACTH MOJICKYJISIPHOU (DU3UKH M TEPMOTUHAMUKH.

e OcBocHHUE AUCIUIUTMHBI CO37aeT 0a3y /Il NaJbHEHUIIero N3ydeHUs JUCITUTUTHH TeOpeTHYC-
CKOH (pM3HKH, a TaKKe APYTHX TUCHUILINH, (POPMHUPYIONUHMX 00IIenpodecCHOHAIbBHBIE U MPO-
(heccroHabHBIC KOMITCTCHITHH.

3. [lnanupyemble pe3yabTaThl 00yUeHHs MO AUCHHUILINHE, COOTHECEHHbIE C MJIAHHPYeMbI-
MH pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOMH MPOrpaMMbl

[Tponiecc n3ydeHuss AMCUUILUIMHBI HAIIPaBJIeH Ha (POPMUPOBAHUE CIIEIYIONUX IEMEHTOB KOMIIe-
teHmid B coorBercTBur ¢ PI'OC BO, OOII BO u npuoOpereHus cieayomux 3HaHui, yMEHUH,
HaBBIKOB U (MJIM) OIBITA IEITEIBHOCTH

®opmupyemass | UHamkarop n1ocTuske- Ilepeyennb
KOMIIeTeHI U HHUSl KOMIIETeHIIUHT IUVIAHUPYEMBbIX Pe3yJbTATOB 00y4eHH s
(xox u popmy- (kox 1 popMyJTHPOB-

JIMPOBKA) Ka)

Ob6menpodeccnoHaabHbIe KOMIIETEHINH

3HaTh:

- OCHOBHBIC 3aKOHBI MOJICKYJISIpHOU (DU3HKH U TEP-
MOJIMHAMUKH, UX IKCIIEPUMEHTATHHOE TIOJTBEP-
JKICHUE U TPAHHUIIBI TPUMEHUMOCTH;

- OCHOBHBIC ITOHATHS U PaCCMaTPUBAEMbIC MOJICIIH

OHK-I KI/IHGTI/I‘JGCKOﬁ TeOpI/II/I ra3oB, CTATUCTHYCCKUC pac—
CrocobeH uc- TIPCACTICHIL,
- HOCTy.IIaTI)I nu HpI/IHI_II/IHI)I TepMOZ[I/IHaMI/IKI/I, Haygajia
IIOJIL30BAaTh I10- NI-0OIIK-1.1
I[ TepMOI[I/IHaMI/IKI/I;

JIOKEHUs, 3aKOHbI | 3HaeT pyHAaMeHTalb-
U METOJIBI eCTe- HBIE 3aKOHBI IIPUPOLBI U
CTBEHHBIX HayK U | OCHOBHBIE (pH3UYECKUE

- 3aKOHOMEPHOCTH TIOBEJICHUS TA30B C MEXKMOJICKY-
JISIPHBIM B3aUMO/ICHCTBHEM U IByX(Da3HBIX CHCTEM;
- BHJIBI IIPOIIECCOB TIEPEHOCA B Ta3ax, o0Iee ypas-

MaTCMaTHKH JUI1 | 1 MaTCMATHICCKHE 3a- HEHHUE ABJICHUIN MIEPEHOCA, CBSI3b MEKIY K0P du-
peuIeHus 3ana4 KOHBI. IIUEHTAMH, XapaKTePU3YIOLUIHUMU SIBJICHHS TIEPEHO-
WH)KEHEPHOM Jie- ca;

SITETLHOCTH. - CHCTEMBbI ¢JIMHUI] M3MEPEeHHUsI (PU3NYECKUX BETHUHH,

(1)I/I3I/I‘-ICCKI/IC KOHCTAHTBI U UX Pa3MCPHOCTb.

Baaners HaBbBIKAMM:

- WCIOJNB30BaHMUS MOHATHUITHOTO armapaTa ¥ TEpMHHO-
JIOTHH B 00J1aCTH MOJICKYJIIPHOHN (DPM3UKH B TEPMO-
JTUHAMHUKH.




NJI-0OIIK-1.2
CniocobeH MpUMEHSITh
(u3nUecKre 3aKOHbI U
MaTeMaTHIECKHUE METO-
TIbI JJTSL PETICHUS 33129
TEOPETHYECKOTO U MPH-
KJIQJHOTO XapakTepa.

YMmeTh:

- MPUMEHSThH 3aKOHBI MOJISKYJIIPHON (DU3UKH U Tep-
MOIMHAMUKH TSI pEIICHUS 3a1a9;

- OCYIIECTBIISATh KAYECTBEHHBIN aHAJIN3 TIPOIIECCOB U
SIBIICHUM B YCTIOBUAX 33]1a4H;

- NPUMEHSITHh METO/IbI MATEMATUYECKOTIO aHaIM3a JJIs
peNIeHus 3a1a4 MOJIEKYJISIPHOHN (PH3UKH 1 TEPMOIH-
HaMUKH;

- (popMynHpOBaTH OKUTACMEI PE3yJIHTAT PEIICHUS U
OTIPENEIATh ONTUMANILHBINA alTOPUTM €TO MOTyYe-
HUSL.

NJa-OIIK-1.3
JIeMOHCTpUpYET HaBBI-
KU UCTOJIb30BaHUS
3HaHU# QU3MKK U Ma-
TEMaTHUKH IIPU pelle-
HUM MMPAKTUYECKHX 3a-
Jad.

Baaners HaBbIKaMu:

- MPAKTUYECKOTO MPUMEHEHUS MATEMaTHKHU TIPH Pe-
meHnr GU3NIECKHX 3a/1a4;

- WCIIONb30BAHUSI METOJIOB CTATHCTHIECKOTO U TEPMO-
JTMHAMHYECKOTO OTMCAHUS CUCTEM MHOTHX YaCTHII,

- HCIOJIb30BaHUS METOJIOB MaTeMaTHUeCKOH (hopma-
JIM3aIN 3aKOHOB MOJICKYIISIPHO# (U3KUKH U TepMO-
JIMHAMUKH.




4. O0beM, CTPYKTYPA U CO/IePKAHME TN CHUTIIHHBI

OO01mast TpyJ0eMKOCTh JUCIUIIIMHBI COCTABISAET 5 3a4eTHBIX equHull, 180 akaa.uacos.

TembI (pa3aeisl) o Bujpl y4eOHbIX 3aHATHIA, PopMBI TeKYIIEro KoH-
P = | BKJIIOYASI CAMOCTOSITEIbHYIO pa- | 1 PO/ YCHEBAEMOCTH
Ne JUCHUILINHBI, g GOTY CTYICHTOR
n/n X COjJep:KaHue z y Ly, i ®opma npoMeKyTOUHOM
S 1 UX TPYI0eMKOCTh ATTECTAIEN
(B akageMU4YeCKHUX Yacax) (no cemecmpam)
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1 OcnoBsl MKT. Cratucru- 2 116 | 20 5 10 YcTHBIH ompoc.
YeCKHUe pacrpeieeHus KontponbsHas pabora Ne 1
2 | PeanbHeble ra3sl 2 2 1 2 |YcrHBIH ompoc.
3 IlepBoe Havasio TepMOAH- ) ] ] ) 4 YcrHbli onpoc.
HaMUKH KontponbsHas pabora Ne 2
Bropoe Hayano repmonuHa- YcTHBIH ompoc.
4 2 |10 | 15 2 6
MUKH Konrtponbnas padora Ne 2
5 ®da30BBIC paBHOBECHS U (Ha- ) 4 ) | 3 YcrHbli onpoc.
30BBIC TTEPEXOIBL. KontponbsHas pabora Ne 2
YcTHBIH ompoc.
6 | IloBepxHOCTHOE HaTsHKEHUE | 2 3 2 1 3 p
Konrtponbnas padota Ne 2
VYceTHBIH ompoc.
7 | Ipormecchl epeHoca B razax | 2 4 2 1 3 P
KontponbsHas pabora Ne 2
TepmoMHAMHKA paBHOBEC-
g | cPMOA P 2142 1
HOTO M3ITy4YeHUs
ArtTecTanus 2 2 10,5 33,5 [9k3amen
Bcero 51 | 51 10 | 0,5 | 67,5

Coaeprxanue pa3aejioB IMCIHUIIIHHBI:
1. Ocnoevr MKT. Cmamucmuueckue pacnpeoenenus.
1.1. IIpenMeT MONEKyIApHOU (DU3UKU U TEPMOJAMHAMUKH. JIMHAMUYECKUH, CTATUCTHUYCCKUA U
TEPMOJIMHAMUYECKUI METOJIbI OIMCAHUS COCTOSIHUM cucTeMbl. [IOHSATHE MUKPO- M1 MAaKpPOCOCTO-
siHUsl. Macchl aTOMOB M MoJieKyJl. I'unoresa u nocrosiHHas Aorazapo. KoiandecTBo BemiecTsa.
Mopenp naeanbHOro rasa. OnbITHbIE 3aKOHBI MJI€AJbHBIX ra3oB. MaeanpHo-ra3oBas Temmnepa-
TypHas 1Kana. AJTUTUBHBIC U UHTEHCUBHbBIC TAPAMETPbl MAKPOCOCTOSHHUSL.
1.2. Cnyuaiinbie BenuuuHbl. BepostHocTh. HacToTHOE ompeneneHue BeposITHOCTH. ClioxkeHue
BEPOSTHOCTEH B3aUMOMCKIIOYAIONIMX COOBITHH. YMHOKEHUE BEPOSATHOCTEH JJIs1 HE3aBUCHMBIX
cobprTuii. HopmupoBka BepostHocTH. CpenHee 3HAUYCHHE NUCKPETHOW CIydaHOW BETUYHHBI.
[InotHOCTH BeposTHOCTH. CpeHee 3HaUEHUE HENPEPBIBHO U3MEHSIOLIENCs BenuunHsl. Jucnep-
cus. Oynkuus pacnpenenenus. Pacnpenenenue ['aycca v yciioBHs €ro MpUMEHUMOCTH.
1.3. PaBHOBecHOE MakpococTosiHUE cucTeMbl. CpeHssi KHHETUYeCcKas sHeprust Mosiekyi. Ompe-
nenenue temneparypbl. Pacnipenenenne MakcBeinia mo NpoeKIUsM CKOpocTu. Pacnpenenenue
Makcsesuia 1o MOIYJII0 CKOPOCTU. XapaKTepHbIe CKOPOCTH pacupeneneHus Makcsemia. Yucmno
MOJIEKYJI B Pa3JIMYHBIX y4yacTKax pacnpenencHuss MakcBemia. DKCIIEpUMEHTalbHas MPOBEPKA



pactpenenenns Makcsesuia. Hactora yaapoB MOJIEKYJI O CTEHKY. BbIBOJL OCHOBHOI'O ypaBHEHUS
MOJIEKYJIIPHO-KMHETUYECKON Teopuu Tra3oB. YpaBHeHHe MeHneneeBa-Knaneiipona. 3akoH
HanpToHa.

1.4. Temneparypa. Criocod u3MepeHus TeMIepaTypbl. DMIUPUYECKas IIKaia Temreparyp. Ao-
COJIIOTHAs TepMOJMHAMHUYECKas IIKajla TeMieparyp. TepMoMeTpbl. AGCONIOTHBIN Hyb. Teope-
Ma O paBHOpACHpeesIEHUN YIHEPTHH 110 CTETIEHSIM CBOOOIbI.

1.5. Bapomerpuueckas Qopmyna. Pacnpenenenune bonbimana. I'paHuiibl MPUMEHUMOCTH pac-
npenenennii Makcpemna u bonbiimana. ATMocdepa miaHeThl. DKCIEPUMEHTAIBHOE OTpeesie-
HUE yucia ABOrajipo.

1.6 TlpuHIMI IE€TaTbHOTO PaBHOBECHS TMPU CTOJKHOBEHHSIX MOJIEKYJ. BbIBOJ pacmpeneneHus
MakcBernia w3 MPHUHIMIA JEeTATBHOTO paBHOBecus. [loHsTHe o npeiide monekyn. Pacmpenene-
Hue bonbiMaHa Kak paBHOBECHOE pachpefiefieHne ¢ ydeToM jpeiida B KOOpAUHATHOM IpO-
CTPaHCTBE U MPOCTPAHCTBE CKOPOCTEH.

1.7 Tlonsitue o gurykryanusx. bpoyHoBckoe nemwxkenne. @opmyna DiiHmTeHa-CMOITyX0BCKOTO.

2. Peanvnule 2azvl

BsaumopeiicTBue MoJIeKyI Ha MallbIX M OOJBIIMX paccTOAHUAX. BBeneHue nmonpaBok B ypaBHe-
HUC COCTOAHHC HACAJIBHOI'O rasa, MO3BOJIIOIINUX YYCCTh MCKMOJICKYJISPHOC B3aHMO,Z[€I>'ICTBI/Ie.
VpaBHenue coctosinus Ban-nep-Baanbca. M3otepmbl Ban-nep-Baanbca. Kputnueckas Touka.
3aKOH COOTBETCTBEHHBIX COCTOSHHUI.

3. Ilepsoe nauano mepmoounamurku

3.1. IIpenmer TepMonuHamMuKH. PaBHOBECHbIE U HEpaBHOBECHBIE Ipolecchl. OOpaTUMbIe U He-
obpatuMmeble niporiecchl. BHyTpeHHss sHeprus. Pabora. Termora. [lepBoe Hauano TepMoanHaMu-
Kd. MexaHnueckuil skBHBaJieHT Teruia (ombIT JIkoyns). MonekynspHO-KHHETHYECKash HHTEp-
IpeTanus NepBoro Hayajla TEPMOJIUHAMUKH.

3.2 OyHKIUM COCTOSIHUS U NOJHBIE quddepernuansl. [IpuHIMNT HEBO3MOXKHOCTH BEUYHOTO JBH-
rarens 1 pona. Paznuunsie GopMynHpoBKH MEPBOro Hayalla TePMOJAUHAMUKH.

3.3. TemoemkocThb. TemI0eMKOCTh NMPH MOCTOSIHHOM 00beMe. TernaoeMKoCcTh Ipu MOCTOSHHOM
JaBiieHUU. Y paBHeHHe Maiiepa. PacxoxxneHue Teoprun TEMI0EMKOCTH UJICalIbHOTO Ta3a ¢ dKCIe-
pumentoMm. KadecTBeHHOE 00BACHEHHE 3aBUCUMOCTH TEIUIOEMKOCTH MOJIEKYJISIPHOT'O BOJIOPOJIA
OT TEMIIEPATYPBI.

3.4. Tlpomecchl B uaeanbHbIX raszax. M3obapudeckuii mpomecc. M3oxopudeckuii mporecc. U30-
TePMUYECKUN Tporiecc. AnuabaTuueckuii mporecc. YpaBHeHue aanabdarsl. [lomutpomnHsiii mpo-
1ecc. YpaBHeHUe NONUTPoIbl. OTpUIATENbHbIE TEINIOEMKOCTH.

4. Bmopoe nauano mepmoounamuku

4.1. luknuaeckue mporiecchl. TermmoBbie u XOIoauIbHbIe MamiHbL. Padora B rukite. [ukn Kapho.
[Toctrymar Knay3uyca. Teopembr Kapro. Koaddumment noneznoro nericteust mukiaa Kapuo. Tep-
MOJIMHAMHUYECKOE OTpeiesieHne SHTponun. Bropoe Hauano tTepMoanHaMuku. TepmoauHaMudeckas
nikana remneparyp. [Ipobnemsl onpeeneHus TeMepaTypbl B TEpMOIMHAMUKE (HYJIEBOE HAYaso).
4.2 Mpuntun Tomcona. HeBo3moxkHOCTh BeuHOro apurareist 2 ponaa. Koadduiment moneznoro
neicTBus 1uKia. Paznnynbie GopMyIMpOBKM BTOPOTO Hayaia TepMOJMHAMUKU. VX SKBHBaJeHT-
HOCTh. Lukibr OTTo u Juzens.

4.3 Bropoe Havaio TepMOIMHAMUKH I HEOOPATUMBIX MTPOIECCOB. 3aKOH BO3pACTaHUs SHTPOIIHH.
HepagenctBo Kiay3uyca. DHTponus uaeaabHOro rasa. Pacuer n3MeHeHuUs: SHTPOHUU B 00PaTUMBIX
1 HeoOpaTuMbIx mporeccax. [lapagokc ['u66ca.

4.4 OCHOBHOE TEPMOJUHAMHUYECKOE TOXAECTBO. [loHATHE O TEPMOAMHAMUYECKHX CTENEHSIX CBO-
6ome1. Kamopuyeckoe ypaBHeHHE. BHyTpeHHssi SHeEprusi uicabHOrO rasa W Traza BaHo-mep-
Baansca. HezaBucuMocTh TEPMUYECKOTO U KAIOPUYECKOTO YPABHEHHUIM COCTOSIHUA.

4.5 TloHsTHE O BEPOSITHOCTH MAKpOCOCTOSIHUSA. CBSA3b SHTPOIIMU C BEPOATHOCTHIO. CTaTHUCTHUE-
CKHI CMBICJI BTOPOI'O Hayajla TepMOAMHaMUKHU. JleMoH MakcBeiuia.

4.6 Xapakrepuctuiyeckue ¢yHKuuu. TepMoamHamudeckue noteHnuanbl. CooTHomeHns: Makc-
BeJUIa. DKCTPEMYMBI XapaKTEPUCTUICCKUX (DYHKIUN U YCIOBHS PABHOBECHSL.



4.7 3¢ dext xxoyna-ToMcoHa u ero o0bsicHEHHE B Mol ra3a Ban-nep-Baansca. Temnepary-
pa uaBepcuu. ['pagyrpoBka TepMoMeTpa B aOCOTIOTHONW TEPMOJIMHAMUYECKOM IIIKaJIe.

4.8 TenmoBas Teopema HepHcra. Tperbe Hauano TepmoauHamMuku. TeMiieparypHas 3aBUCUMOCTb
TEIIOEMKOCTH BOJIM3H aOCONIOTHOrO HYJIs1. HeqocTKuMocTh aOCOIIOTHOTO HyJIsl TEMIIEpaTyphl.
[Tonsarue 06 oTpULaTEIbHBIX A0COMIOTHBIX TEMIIEpaTypax.

5. @azoevie pasnosecus u ghazosvie nepexoowl.

5.1. YcnoBus paBHoBecusi (a3 u (pa3oBbie mepexosl. BeipoxkaeHne TepMOJIMHAMUYECKUX CTe-
neHer cBoOo bl pu $a3oBeIX nepexonax. Kpuseie u obmactu dazoBoro paBHoBecus. DazoBbie
nepexosl 1 u 2 poxa.

5.2 Tpoiinas touka. [1paBuno ¢a3 ['mb6ca.

5.3 O6mwme cpoiicTBa ¢a3zoBbix nepexonoB 1 poxa. CkpeiTas Temaora nepexona. Popmyna Kia-
neiipona-Knaysuyca. /laBieHre HaChIIIIEHHOTO mapa.

5.4 Kputnueckas Touka. CBOMCTBA BEIIECTBA B KPUTUUECKOM COCTOSTHUU.

5.5 Ilepexon u3 ra3000pa3HOTO COCTOSIHUS B *xuaKoe. M3orepmbl Ban-nep-Baansca u peanbHbie
npolecchl HcmapeHus-KoHaeHcauuu. O6nactb AByX(a3HbIX cocTossHuiM. HachlmeHHBINH map.
[TpaBuno Maxkcemia. MeractabuinbHble cocTosiHus. [IpaBuio peryara. HempepbIiBHOCTE ra3000-
Pa3HOTO U JKUJKOTO COCTOSIHUM BEILIECTBA.

5.6 Tlomumopdhur3M KPUCTAIIIOB U TPOWHBIE TOUKH. POk 3apoapliieit das.

5.7 CxxukeHue Ta30B U NOJyYEHUE HU3KUX TeMIieparyp. Jletanaepsl.

6. Iloeepxnocmuoe namsasicenue.

6.1 CpolictBa *UJIKOro cocTosHHs. CTpOeHHUE KUAKOCTH. TepMOAMHAMHUKA MOBEPXHOCTHOIO
HaTsbKeHUd. [{aBiieHue moa UCKpUBJIECHHOM MOBepXHOCThI0. Dopmyiia Jlammaca.

6.2 Kpaesble yriipl. CMauMBaHKE U KallUJUIPHBIE SIBICHUS.

7. Ilpoueccwul nepenoca ¢ 2azax.

7.1. SIBnenue nepeHoca B razax. TemionpoBogHOCTh, UG y3us, BA3KOE TPEHHE. DMIHPUIECKUE
YPaBHEHMSI ¥ KaUeCTBEHHBIN aHaIN3.

7.2 DddextuBHOE ceueHue paccesHus. CpenHee BpeMs M CpeIHssl JJIMHA CBOOOTHOTO mpooera.
3aBUCHMOCTH CPEIHEH ITTMHBI CBOOOAHOTO Mpobera oT Temneparypsl (hopmyna CéseprieHna).
7.3 TennonpoBOJHOCTH B ra3zax. DJIEMEHTapHas MOJIEKYJIIPHO-KMHETUYECKAs! TEOpUs TEIIONPO-
BogHOCTH. KoapuimeHT TenionpoBoHOCTH.

7.4 Iuddysus B razax. DneMeHTapHas MOJIEKYJISIpHO-KUHeTH4Yeckast Teopus 1uddysun. Kosd-
bunuent muddys3un.

7.5 Bszkoe TpeHue B razax. DieMeHTapHas MOJEKYJISIPHO-KMHETHUYECKask Teopus BsizkocTH. Ko-
3 PUIMEHT BI3KOCTH.

7.6 CBsi3p Mexay K03 (DUIIMEeHTaMu, XapaKTePU3YIOIIKUMH POLIECCH ITepeHoca.

8. Tepmoounamuxa pagHoecHO20 U3JiyueHusl.

8.1 TeroBoe u3nyueHue. PaBHOBecHe M3Iy4EeHUSI ¢ MAKPOCKONMUYECKUMHU TenaMu. OObeMHas
IUIOTHOCTh 3HEpPruu u3inydeHus. CrHekTpajbHas IUIOTHOCTh 3HEPTUM M SHTPOIUU H3IIyYEHUS.
CrnexTpaibHas SHepreTuiyeckasl CBETUMOCTb.

8.2 OtpaxeHue, MPOMyCKaHWE M TOTJIOMICHUE AJIEKTPOMArHUTHOTO W3IIy4YeHHs TelaMu. AOco-
JIOTHO 4YepHoe TeJ0. CBs3b CIEKTPATIbHBIX TNIOTHOCTEH YHEPreTUYEeCKOi CBETUMOCTH abCOIIOT-
HO YEPHOTO TeJla U YAeJIbHOI 3HEepruu PaBHOBECHOTO U3TyUYECHHUSI.

8.3 JlaBieHHE PaBHOBECHOTO U3ITYUYECHHUS.

8.4 3akon Kupxroda.

8.5 3akons! Credana-bonpivana u Buna.

8.6 YpaBHEHUs COCTOSHUS U TEPMOJAMHAMUYECKHE QYHKIIUN PAaBHOBECHOTO U3JTy4EHHUS.



5. Oﬁpa30BaTeJIbHI>Ie TE€XHOJOIMH, B TOM YHUCJIEC TEXHOJOIHH JICKTPOHHOIO oﬁyqennﬂ H
AUCTAHIIMOHHBIC 06pa30BaTe.ﬂbeIe TEXHOJOTHH, UCITOJB3YEMBIC IIPA OCYHICCTBJICHUHA 00-
Ppa3soBaTeJbHOI0 nMpoumecca mo IMCUUNJINHE

B mporiecce 00yueHHs NCTIONB3YIOTCS CIIEAYIONIME 00pa30BaTeIbHbBIE TEXHOIOTHU:

BBoaHas JeKuMs — AaeT NepBOe LEJIOCTHOE MPECTABICHNE O JUCIIUIUIMHE U OPUEHTUPYET
CTyJI€HTa B CUCTEME U3y4EHUs JaHHOU AUCUUIIINHBI. CTyIEeHThl 3HAKOMSATCS C HA3HAYEHUEM U
3aJjayaMy Kypca, €ro posiblo 1 MECTOM B CHCTEME YUEOHBIX TUCHUIUIMH U B CUCTEME MOJITOTOBKU
B 11es1oM. JlaeTcs kpaTkuii 0030p Kypca, UCTOPHS Pa3BUTHSI HAYKU U MPAKTUKH, TOCTHKEHUS B
3TOM chepe, MMeHa U3BECTHBIX YUEHBIX, U3JIaraloTCs MepCleKTUBHbBIE HAIPaBICHUSI HCCIe10Ba-
HUil. Ha 9ToM IeKmy BBICKa3bIBAIOTCSI METOJMUECKUE M OPraHU3alMOHHBIE 0COOEHHOCTH pabo-
ThI B paMKax JJaHHOM TUCIUIUIMHBI, a TAKXKe JAaeTCsl aHaJIN3 PEKOMEHIyeMol yueOHo-
METONYECKOM JIUTEPATYPHI.

AxkanemMudeckast JeKuusi (WM JIEKIUs 001ero Kypca) — mocjieIoBaTeIbHOE U3JI0KEHHUE MaTe-
puasa, OCyIIeCTBIIEMOE TPEUMYILIECTBEHHO B BUJIE MOHOJIOTA IpenogaBarens. TpedoBaHus K
aKaJeMUYECKOM JIEKI[UN: COBPEMEHHbIN HayYHBI YPOBEHb U HACKIIIEHHAs! THGOPMATUBHOCTb,
yOenuTeNnbHas apryMeHTalus, JOCTYITHAS U TIOHSTHAS Peub, YeTKasi CTPYKTypa U JIOTHKa, HallU-
YyHe SIPKUX IPUMEPOB, HAyUHBIX JOKa3aTelbCTB, 000CHOBAHUH, ()aKTOB.

IIpakTHYeckoe 3aHATHE — 3aHATUE, IOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U HaBBIKOB
U 3aKPEIUICHUIO MOYYCHHBIX Ha JIEKIUH 3HaHui. [IpakTiudeckue 3aHsITHs 10 MEXaHUKE MTPOXO0-
IAT B (hopMe peleHus 3a/1a4 ¢ IpeABAPUTEIbHBIM aHATM30M UX YCIOBUI M MOCTETyIOIUM aHa-
JN30M pe3ybTaToB.

DJIeKTPOHHBIN y4eOHbIH Kypc «Moaekyasipaast puznka» B LMS Moodle

Kypc npennasnaueH asist opraHu3aly U METOJUYECKOT0 COMPOBOXKICHHUS 00pa30BaTeIbLHOTO
mporecca B pexxume on-line, 1yist opraHu3anuy U HHPOPMAITHOHHOTO 00ECTICUeHUSI CaMOCTOsI-
TeIbHOU pabOTHl O0YUAIOUINXCSA B OUHOM PEXKHUME, a TaKXKe JIIsl YaCTUYHOTO OOecreueHus Te-
KYIIIETO ¥ UTOTOBOT'O KOHTPOJIS PE3yJIbTaTOB OCBOEHUS AUCLUIIINHBI.

Ha ctpanwune xypca https://moodle.uniyar.ac.ru/course/view.php?id=17839 npencraBieHsl:

"  TEKCTHI JICKIIHH;

" 33724 VIS IPAKTUYECKUX 3aHATUN C TOJPOOHBIM pELICHUEM;

"  KOHTPOJIbHBIC 3a/IaHUSI U TE€CTHI.

6. IlepevyeHb JMLIEH3MOHHOTO U (WJIM) CBOOOJHO PACNIPOCTPAHAEMOr0 MPOrPaMMHOI0 odec-
NneveHusi, UCNOJIb3yeMOro NMpU OCYlLIecTBJIEHHH 00pPa30BaTeJIbHOIO Mpolecca Mo JUCIHU-
TUIHHE
B mporuiecce ocymiecTBiaeHUs 00pa30BaTeIbLHOrO MpoLiecca Mo AUCHUILIUHE UCTIONb3YIOTCS:
Ui OPMHUPOBAHUS MAaTEPHUAJIOB IS 3JEKTPOHHOrO yuyebHnoro kypca B LMS Moodle, mist mon-
TOTOBKHM MaTEpUajOB TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH U MPOBEIECHUS MPOMEKYTOUHOM aTTe-
cTaru, it GopMHPOBAHUS METOAMYECKUX MATEPUAIOB MO TUCIUILINHE:

- mporpammbl Microsoft Office;

- u3marenbckas cucrema LaTex;

- uHTEeprperaTop rpaduku MetaPost;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpeMeHHBIX NMPO(eCCHOHAIBLHBIX 0a3 JaHHBIX H HH(OPMALMOHHBIX CIIPa-
BOYHBIX CHCTEM, HCIOJb3yeMbIX NPH OCYIIeCTBJIEHMH 00pa30BaTeJbHOI0 MNpouecca Io
AMCUMILINHE (TPH He00X0AMMOCTH)

B npormiecce ocymiecTBieHus: 00pa3oBaTeNbLHOTO MPoIiecca Mo JUCIHUILINHE UCTIOIb3YOTCS:
aBTOMaTU3UpOBaHHAs OubanoTeuno-uHpopmarmonHas cuctema «bYKM-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.




8. IlepeyeHb OCHOBHOI M IONOJHHUTEJbHON y4eOHOH JMTEPaTyphbl, pecypcoB HH(popmanu-
OHHO-TEJIEKOMMYHUKAUMOHHOU ceTH « UHTEepHET» (MPU HE0OXOAUMOCTH), PEKOMEHyeMbIX
JJISl OCBOCHMS M CIUIITHHbI

a) OCHOBHasI JIUTepaTypa

1. CasenneB U. B. Kypc obmieit pusukn: yued. mocodue mis By30B: B 4 T/ . B. CaBenbes; mon
o6mr. pexn. B. U. CasenneBa; Hayu.-meton. coBet no ¢puszuke M-Ba oOpa3oBanus u Hayku PO.

T. 1: Mexanuka. MonexkysipHast pusznuka u TepMoauHamuka. - b.m.: b.u., 2009. - 521 c.

2. CusyxuH, J.B. O6uwmii kypc ¢pusuku : yae6Hoe mocobue : B 5 T. [DIeKTpOHHBIH pecypc] /
J.B. CuByxuH. - U31. 6-¢, ctep. - Mocksa : @usmarnur, 2014. - T. 2. TepmoguHaMuka u MoJie-
KyJsipHas ¢usuka. - 544 c. http://biblioclub.ru/index.php?page=book&id=275624

3. Upomos U. E. 3amaun nmo obmeit ¢pusuke: yued. mocodbue mist By3oB. / M. E. Uponos; Hayu.-
MeToA. coBeT 1o ¢usznke M-Ba obpazoBanus u Hayku P® - 10-e uzn., crepeorur. - CII6.: Jlans,
2006. - 416 c.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. ®pum C. 3. Kypc obmeii pusuku: B 3 T. : ydeOHUK y1st By30B.. T. 1, ®uznueckne OCHOBBI
MexaHuku. Monekysipaas gusuka. Konedanust u Bonusl. / C. 3. @pum, A. B. Tumopesa - 11-¢
u31., crepeoru. - CI10.: Jlans, 2006. - 470 c.

B) pecypchl cetn «MHTEpHET»
1. Marepuanst OYK B LMS Moodle https://moodle.uniyar.ac.ru/course/view.php?id=17839.

9. MaTepuajibHO-TeXHUYeCKas 0a3a, He0OX0AMMAas VISl OCYLIEeCTBJIEHUS 00pPa30BaTEeJIbHOI0
npouecca no AUCHMIIHHE

MarepuanpHo-TexHUYeCKass 0a3a, HeoOXoaumas JUisi OCYIIECTBICHUS 00pa3oBaTEIBLHOTO IPO-
1[ecca 1o AUCHUILIIMHE BKIFOYAET B CBOM COCTAB CIICIMATbHBIC TOMEIIICHUS:

- yueOHbIe ayIUTOPUH I TPOBECHUS 3aHATUH JIGKIIMOHHOTO TUIIA;

- yueOHbIC ayIUTOPUHU IS TPOBEICHUS IPAKTHUECKUX 3aHATUI (CEMUHAPOB);

- yueOHbI€ ayIUTOPUH I TPOBEACHUS TPYNIOBLIX U HHIMBUYyalbHBIX KOHCYJIbTAIIHIA;

- yueOHbIC ayIUTOPUH IS TPOBEICHUS TEKYIIEro KOHTPOJISI U TPOMEKYTOYHOH aTTeCTaIui;

- IOMEIICHHUS JUISl CAMOCTOSTENbHON paboThI;

- MIOMENICHUS JJI1 XpaHEHUSI ¥ MPO(PUIAKTUIECKOTO 00CTYKUBAHUS TEXHUIECKUX CPEICTB 00Y-
YEeHHUSI.

CrennanbHble MOMEIMICHUS YKOMIUICKTOBAHBI CPEICTBAMHU OOYYCHHsI, CIyKalUMH IS Tpe-
cTaBleHUs yueOHOH nHpOpMaIuy OOJIBIION ay IUTOPUH.

[Tomermenust s caMOCTOATENBHONW paOdOThI 00YYAIOIIUXCSI OCHAIEHBI KOMITBIOTEPHON TEXHH-
KO ¢ BO3MOXKHOCTBIO MOJKIIOUEHUs K ceTu «IHTepHeT» 1 obecrneueHueM J0CTyma K JIEKTPOH-
HOW MH(pOpMaLMOHHO-00pa3oBaTenbHOM cpere SApl'Y.

ABTOD:

[Tpodeccop kadeapbl MUKPOITEKTPOHUKH
u obmieit pusuku, a.¢.-M.H. C.b. MockoBckuit

(noonucv)




IIpniaoxenne Nel
K pado4eil mporpaMmme QU cHUIINHBI «MoJiekyJasipHas Gpu3uka»

@DoH/I OLIEHOYHBIX CPEICTB
JJISl MPOBe/IeHNs TEKYIIeld M MPOMeKYTOYHOM aTTeCTALMHU CTYIeHTOB
Mo JUCIHUILJINHE

1. TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MU HHbIE MAaTepPUAJIbI,
He00XO0AuMBbIe VISl OLeHKH 3HAHUI, YMeHHN i, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, Xa-
PaKkTepU3yIOIUX dTanbl GOPMUPOBAHUSA KOMIIETEHIH I

1.1 KoHTpoJbHbIe 3a1aHNsI U HHbIe MATEPUAJIbI, HCI0Jb3yeMble B Mpolecce TeKyluei
arrecTanuu

3agaHusA 1J1s1 CAMOCTOSITEILHOM padoThI
(nposepka cpopmuposannocmu OIIK-1,
uoenmucghuxamopwi: MJ[-OIIK-1.1, U/]-OIIK-1.2, H/[-OIIK-1.3)

3ananus nmo teme Ne 1 «OcHoBbl MKT. CtaTucTHUYeCKHE pacnipe/ieIeHUs»:

l.

2.

3

1.

2.

3

l.
2.
3.

9]

3

1.

(98]

BBISICHUTB CBSI3b YCIIOBHSI aOCOTIOTHOM YHPYTOCTH CTOJKHOBEHUN MOJIEKYJI Ta3a ¢ YCIOBH-

€M pPaBHOBECHSA.

[TpoBecTu BbIBOJ pacnpeaeneHus ["aycca st MoJenu cTpenbObl 0 MUILIEHU CO CIy4YaitHbIM

OTKJIOHECHHEM.

. OCBOUTH BBIYMCIIEHUE TUIOBBIX MHTErPAJOB, BCTPEUAIOIIUXCSA MPU BBIUUCICHUH CPEIHUX
3HAaYEHU Mo pacnpenencHusM Makcgseiia u bosibiimaHa.

. C moMonIpI0 OCHOBHOM M JTIONTOJTHUTEIBLHOW JTUTEPATYPhl, a TAK’KE€ UHTEPHET-PECYPCOB U3Y-
yuTh Bonpoc «Ilapasmokchl Ki1acCHYeCKON CTaTUCTUKI).

. BbImonHATh JoMalHue 3ajaHusl K MPAKTUYECKUM 3aHATUSM (pEIIeHre M0 3aJaHusIM ITPero-
JaBarens 3a/1a4 u3 [3] crucka OCHOBHOW JIUTEPATYPHI).

aganusa nmo reme Ne 2 «PeanbHbIe ra3el»:

ITonyuuTs 3HaYEHUsI KPUTHUECKUX ITapaMeTpoB raza Ban-nep-Baansca, ypaBHeHHE COCTOS-

HUS B IpUBeJIeHHBIX napameTpax. ChopMyInpoBaTh 3aKOH COOTBETCTBEHHBIX COCTOSTHUH.

BrinonHsaTe 1oMariHue 3a/1aHusl K MPaKTUYECKUM 3aHATUAM (pElIeHUE M0 3aIaHUsIM MIPENo-

JaBatens 3a/1a4 u3 [3] crucka OCHOBHOM JIUTEPATYPHI).

ananus no teme Ne 3 «lIlepBoe Ha4Ya 10 TEPMOAMHAMUKID):

[IpoananusupoBaTh Bce (OPMYITHUPOBKH MEPBOTO HauaIa TEPMOJUHAMUKH.

O60cHOBaTh HEBO3MOXKHOCTh BEYHOT'O JIBUTATENS TIEPBOTO Poja.

BriBecTH ypaBHEHMS IOJIMTPOIBI I MIEAJIBHOIO ra3a U rasa Ban-nep-Baansca. IIpoana-

JIN3UPOBATH (PU3UUECKUN CMBICT OTPULIATEIbHON TEIIIOEMKOCTH.

BriBecTu ypaBHeHune Maiiepa.

. BbImonHATh JoMalIHuE 3ajaHusl K MPAKTUYECKUM 3aHATUSM (pEIIeHre M0 3aJaHusIM Ipero-
JaBarens 3a/1a4 u3 [3] crucka OCHOBHOU JIUTEPATYPHI).

aganus 1o reme Ne 4 «Bropoe Haua/I0 TEPMOTUHAMMKN»

[Tpoananu3upoBath Bce (GOPMYJIMPOBKH BTOPOTO Hauajla TEPMOJMHAMUKH. Jloka3aTh MX 9K-
BUBAJICHTHOCTD.

O00ocHOBaTh HEBO3MOKHOCTh BEUHOT'O ABUraTelsl BTOPOIO poJa.

Jloka3zaTp niepBYyIO U BTOpYIO TeopeMbl KapHo.

Jloka3aTh HE3aBUCHUMOCTh TEPMUYECKOTO M KAJOPHUECKOTO YPAaBHEHUH COCTOSIHUS HI€allb-
HOTO rasa.

. Bemmonaate AOMAITHUEC 3aJaHUs K IMTPAKTUYCCKUM 3aHATHAM (pemeHHe 110 3aJaHHAM IIPECIIOo-

JaBartens 3a/1a4 u3 [3] crucka OCHOBHOW JIUTEPATYPHI).



3ananus nmo treme Ne 5 «@a3zoBbie paBHOBecHs M (pa3oBble MepPexoabh):

1.

2.

Wzyunte Bompockl «IIpaBuno peryara» u «CBoiicTBa BemiecTBa BOJIM3M KPUTUYECKOTO CO-
CTOSIHHS.

IIpoBectu BoIBOX (hopmyisl Knaneiipona-Kiay3uyca Ha OCHOBE MeTOJa ITMKJIOB M METO/a
XapaKTEPUCTUUECKUX (QYHKIUH.

. BeImoaHATh AOMAITHUC 3aJaHUS K ITPAKTUYCCKUM 3aHATHAM (pemeHHe 110 3aJlaHrAM HpCIIOo-

JaBatens 3a/1a4 u3 [3] crucka OCHOBHOM JIUTEPATYPHI).

3ananus mo teme Ne 6 «IloBepXHOCTHOE HATSKEHHE»:

l.
2.

N3yunTh NpakTHUECKY10 3HAYUMOCTh KalWJUISIPHBIX SIBJICHUH.
BrInmonHATe JOManIHue 3aJaHusl K MPaKTUYECKUM 3aHATUSAM (pelleHue 1o 3aJaHUsIM Mpero-
JaBarens 3a/1a4 u3 [3] crucka OCHOBHOU JIUTEPATYPHI).

3aganus nmo teme Ne 7 «IIpouecchl nepeHoca B razax»:

l.
2.

Rl

PN

10.
11.
12.

13

14.
15.

16.

17.
18.
19.
20.
21.
22.
23.

N3yuuth cBsi3b kodhpuimenToB auddy3un, TEIIOMPOBOAHOCTH U BSI3KOCTH B rasax.
Brinmonaare AOMAITHUC 3aJaHUS K IMPAKTUYCCKUM 3aHATHAM (pemeHHe 110 3aJlaHrAM MpCIOo-
JaBatens 3a1a4 u3 [3] crucka OCHOBHOM JTUTEPATYPHI).

1.2 Cniucoxk BONPOCOB U (MJIM) 32JaHUH ISl POBEJACHUS MIPOMEKYTOYHOM aTTecTAluu
(nposepxa cipopmuposannocmu OIIK-1, uoenmughuxamop H/{-OIIK-1.1)

Maccer aToMOB 1 MoJieKy:1. [ unore3a u noctostHHasi ABorajipo. 3akoH ABOraapo.
YacToTHOE omnpeneneHue BepOATHOCTH. CIOKEHHE BEPOSITHOCTEH B3aMMOHMCKITIOYAIOIIUX
COOBITHI. YMHOXEHHE BEpOSATHOCTEH I HE3aBUCUMBIX cOObITHI. HopMupoBka BeposT-
HOCTH.

VYcnoBust IpUMEHUMOCTH pacnpeneneHus ['aycca.

OrnpeneneHne pPaBHOBECHOIO COCTOsIHMSA. Kiaccuueckoe MOJEKYISIPHO-KMHETHYECKOE
oTpesieNieHUue TeMIIepaTyphbl, IPOOJIEMbI €r0 TPUMEHUMOCTH B rasax.

NneanbHo-razoBas mkana TeMieparypsl. TepMOMETPHI.

Teopema 0 paBHOpacHpeAeICHUN YHEPTUH 110 CTENIEHSIM CBOOOIBI.

XapakTepHble CKOpOCTHU pactpenenenus Makcenna. CpeHssi KHHETUYeCKask SHEPTHs.
Bapomerpuueckas dopmyna. Onwitel IleppeHa mo SKCIEPUMEHTATBLHOMY OIPEACICHUIO
yucaa ABorajpo.

Bo3spacTtanue sHTponuu npu nepexo/ie K paBHOBECUIO B 3aMKHYTON CHCTEME.

WUneanpusie ksl Padora rasa. Temino.

Buytpennsis sueprusi B TepmoanHamuke. [lepBoe Hauano TepMogMHAMUKH.

TermoeMkocTs. MoJisipHast U yJeiabHasi TEINIOEMKOCTH. Y paBHEHHE Maliepa s ujaeaibHO-
IO rasa.

. [lonmutponuueckuii nmpouecc. Y paBHEHHE MOJIUTPOIIBI B UACATLHOM raze. M3ompoieccrl Kak

YaCTHBIE CIIy4Yau MOJUTPOIMMYECKOr0 IIpoLecca.
[uxn Kapno. Temiosas u xonoauibHasg MamnHbl. Teopembl KapHo.

OcCHOBHOE TEpMOJMHAMUYECKOE TOXAECTBO. [lOHATHE O TEPMOAMHAMHYECKHX CTENEHSX
CBOOO/IEI.

OHTponHs UIeaNbHOTO ra3a. MI3MeHeHue SHTPONUH B 00OpaTUMBIX U HEOOPAaTUMBIX Tpoliec-
cax.

VYpasHenue Ban-nep-Baansca. BHyTpeHHss sHeprus rasza Ban-nep-Baansca.

Dddext Jxoynsa-Tomcona. TemrepaTypa HHBEPCHH.

Tennosas Teopema Hepaera. Tperbe Hauano TepMOAMHAMUKH.

TepmonuHamuueckue ycinoBus paBHoBecus (a3. Pa3zoBbie quarpamMmebl. TpoitHas Todka.
VYpasuenue Knanelipona-Knaysuyca.

N3otepmbl Ban-nep-Baanbca u coxukeHue ra3os.

Kpurtnueckas touka.



24. IloBepxHOCTHOE HaTskeHHE. [laBieHMe IMOA MCKPUBIEHHOW mMoBepxHOCThio. dopmyna
Jlamutaca.

25. CMauMBaHNe U KalUJUISIPHBIE SIBJICHUS.

26. CpenHee BpeMs U CpeIHsIS JJIMHA CBOOOTHOTO mpobera.

27. CBs3b MexIy K03 puumeHTaMmu, XxapakTepru3yOIMMU IPOIECCh IepeHoca.

1.3  IIpumepHble 3a1aHNs HA KOHTPOJIbHbIE Pad0ThI.
(nposepka chopmuposannocmu OIIK-1, uoenmughuxamopwvi: U/]-OI1K-1.2, HU/[-OIIK-1.3)

KonTpoasnas padora Nel
(paccuumana na 90 murym)

1. TlopmHeBo# HAacOC MpeACTaBIsSeT COO0H MUIMHAP ¢ TopITHEM. Bo BpeMst BBIIBHIKEHUS
MOPITHS 00BEM MO HUM COSTUHEH C OTKAYMBACMBIM COCYIOM, P OOPATHOM XOJ€ KOHTAKT
C OTKQ4MBAEMBbIM COCYZIOM MEPEKPHIBACTCS U OTKPBIBAETCS KJIAMlaH, COEANHSIOMINNA HacOC C
BHEIITHEH CpeIol, MMPH ITOM ra3 MO/ MOPIITHEM BBIOPACKIBACTCS HAPYKY.

O6bem oTkaunBaemMoro cocyna V = 10 51, MakcuMabHBIA 00bEM IIJIMH]IPA HAacoca MPpH
BbIBHHYTOM nopirHe AV = 0,25 1. Cuurast npoiecc H30TEpMUYECKUM, a Ta3 UACATbHBIM,
HaWTH, BO CKOJIBKO Pa3 YMEHBIIHUTCS AaBiieHue mocie n = 200 nukiIoB paboTkl Hacoca.

2. MHcnonb3ys pacnpenenenne MakcBenia, HAMTH CpelHee 3HAYCHHE BETUYHHbI, 00paTHOM
CKOPOCTH MOCTYTATEILHOTO JIBHXEHNS MONEKybl: 1/v. Macca MoseKyJisl m, abComoTHas
teMreparypa T

3. B3Bech B BoJIe IIAPOOOPA3HEIX YaCTUYEK BelecTa mwiotHoctu p = 0,9 r/cm® u nuamerpa
d = 1,03 - 1077 M HaXoaMTCs B HENOABMKHOMN KroBeTe npu Temneparype 20° C. Haiitu ot-
HOIIICHHE KOHIIEHTPAIIUi YaCTHYeK N, /N 2 Ha MOBEPXHOCTH B3BECH (1) U Ha TIIyOHHE 5 MM

(nz).

IIpaBusia BeICTAB/IeHHS OLEHKH.
«OTIUYHO» - BCE 3a/1a4M pelIeHbI BepHO. [[omyckaloTcs He3HAUYNTENbHbIE HETOYHOCTH (OIIHOKa
B YUCJICHHOM OIPEACIICHUH KOHEUHOT'O UM TPOMEKYTOUHOTO pe3yibTaTa Mpu MPaBUILHOM
AQHAJMTUYECKOM PELIEHNH, OTCYTCTBUE CCBIJIKH HA UCIIOJIb3YEMBII 3aKOH IIPU NPABUIBHOM €0
MaTEMaTUYECKOM BbIPaKEHUHU.
«Xopo110» - 1Be U3 TPEX 3a/a4 PeLICHbI BEpHO. /[onmycKkarTcss He3HaUYNTENbHbIE HETOYHOCTH.
JInbo — Bce 3aa4n pemIeHbI B 1IEJIOM MTPABHIIBHO, HO TIPU ATOM B OJIHOM M3 33134 JOMYIIEHBI
CYILLIECTBEHHbIE HETOYHOCTH (HE YKa3aHbl €IMHULIBI U3MEPEHHUSI B KOHEUHOM pe3yibTare, UMEIOT-
Csl HETOYHOCTH B MPECTaBICHUU TPOMEKYTOUHBIX PE3YIbTaTOB.
«Y10BJI€TBOPUTEIBHO» - BCE 337a4l PELIECHBI HE TIOJTHOCTHIO JTUOO C CYIIECTBEHHBIMH HETOU-
HOCTSIMH, JTHOO BEPHO pEIIeHa TOJIBKO OJIHA U3 33]1ad.
«HeynoBjeTBOpUTEIBLHO» - BCE 337a4l PELLIEHBI HEBEPHO, JIMOO pEIIeHNEe HE MPECTABICHO.

KonTpoabsHnasi padora Ne2
(paccuumana na 90 murym)

1. OnauH MO UAcATBHOTO raza n3obapuyecku Harpenu Ha AT = 72 K, cooOmmuB emy KoJmue-
ctBo Temna Q = 1,6 x/[x. Halitu npupaiiienue ero BHyTpeHHEW SHEPTUU U BETUUUHY
Yy =C,/Cy.

2. MWneanbHas XxonoauiabHas MalInHa paboTaeT mo oopatHoMy nukiy KapHo B mHTEpBaie TeM-
nepatyp oT —11° C mo 15° C. Haiitu oTHOIICHHE OTBOAUMOTO OT OXJIAXIa€MOT0 TeJla Tell-
Ja K BHeIHel pabore: Q, /A" (X0a0aMIbHbI K0P UIMEHT).

3. Tennon3oaupoBaHHBIA HUIUHAP pa3/iejIeH HEBECOMBIM MOPIIHEM Ha JIBE OJJUHAKOBBIC Ya-
ctu. [1o oHy CTOpOHY MOPIIHS HAXOJUTCS V MOJIEH WEaIbHOTO Ta3a ¢ oKa3aTelneM ajua-
0atkl Y, 1O IPYTYIO CTOPOHY - BakyyM. [lopIieHb OTImyCcTHIN, U Ta3 3al0JHIII BECh ITU-
JUHApP. 3aTEM MOPUIEHb MEIJICHHO MEPEMECTUIIN B HaYaJIbHOE MoJioxkeHune. Haiitu npupa-
[ICHHE BHYTPEHHEW YHEPTHH U SHTPOIHH B pe3yJIbTaTe 000ouX mporeccoB. HauanpHas Tem-
neparypa rasza T.



IIpaBuja BeICTABJIEHHS OLIEHKH.
Te ke, uTo B KOHTPOJIBHOM padoTe Nel.

1.4  Hroroswlii TecT
(nposepka cpopmuposannocmu OIIK-1,
uoenmucghuxamopuwi: UJ[-OIIK-1.1, M/]-OIIK-1.2, H/[-OIIK-1.3)

20 BOIIPOCOB U 337124 TecTa (GOPMUPYIOTCS CIydaiiHOM BEIOOPKOI U3 pa3aenoB OaHKa BOIPOCOB
B LMS Moodle:

Pa3nen OO01ee konmue- KonnuectBo BO-
CTBO BOIIPOCOB B IIPOCOB B TECTE
OaHke
HUneansHble rasol 4 1
Craructuueckue pacnpeesieHus 14 5
PeanbHble ra3bl 3 1
[IepBoe HayayI0 TEPMOAMHAMUKH 8 3
BTopoe Hauano TepMoaAMHAMUKH 15 5
@Da3oBble NIEPEXOAbI 6 2
IToBEpXHOCTHOE HATSKEHUE 5 1
SIBiieHus mepeHoca 5 1
PaBHOBecHOE M3TyUeHHE 6 1

IIpuMepbI BOMPOCOB M 33124 TecTa.

[lepBoe Havasio TEpMOAMHAMUKH, BOITPOC Neb

Bo3MoxeH 11 ¢ TOYKHU 3peHHs IePBOr0 Hayalla TEPMOAMHAMHUKU 00paTUMBIiA MPOIIeCC, B KOTO-
POM MOTJIONIEHHUE TETIa COMPOBOXK/IAETCS TOHMKEHUEM TEMIIEPATyphl, a TP BBIJICICHUH TEIlIa
B 00paTHOM TIPOIECCe TeMIIepaTypa yBEIHIUBACTCS?

A) HEBO3MOXKEH

B) Bo3MOXeEH.

Craructuueckue pacnpezenenus, Bonpoc Ne9

Pacnipenenenne bonbimaHa sSBASIETCS CIEACTBUEM YCIIOBUS (YCIOBHMA):

A) oTcyTcTBHA Apeiida MOJIEKyI B IPOCTPAHCTBE CKOPOCTEH

B) orcytctBus apetida Monekya B IpOCTpaHCTBE KOOPIUHAT

C) orcyrcTBus apefida MOJIEKY B IPOCTPAHCTBE CKOPOCTEH U B IPOCTPAHCTBE KOOPMHAT
D) B3anMHOM KOMIIEHCAITUU APEiOB MOJIEKYJT B TPOCTPAHCTBE CKOPOCTEH M B IPOCTPAHCTBE
KOOpJAUHAT

Bropoe Hauano TepmoarHaMHKH, Boripoc Ne®

B cootBeTcTBUM ¢ Teopemoit HepHcTa TEMIOEMKOCTh PU CTPEMIICHUH TEMIIEPATYPhI K a0co-
JIFOTHOMY HYJIIO:

A) MonsipHas TemnoeMkocTh Cy cTpemutcs k 3R /2, MonspHas TermnoeMkocTs C, — K 5R /2, 4o
COOTBETCTBYET KaJIOPUIECKUM CBOWMCTBAM OJTHOATOMHOTO ra3a, TaK KaK BCE CTENIEHU CBOOOIBI,
KpOME MOCTYMaTeNbHBIX, '3aMOpaXKUBaAIOTCA"

B) He usmensiercs

C) cTpemMuTcs K HYJIO



Ha npoxoxnenue tecta otBoautcs 40 MuHyT. 3a paBUIIbHBIN OTBET Aaetrcs 1 6amn. B HekoTo-
PBIX CIy4asX OTBET, HE SIBJISIOLUINICSA NOJTHOCTHIO BEPHBIM, MOKET OBbITh IIPAaBUIIBHBIM YaCTUYHO;
3a Takue oTBeThl faercs ot 0,05 no 0,2 6amna. llItpadubie 6ayibl 32 HEBEPHBIE OTBETHI HE
IPEIYCMOTPEHBI, 32 UCKIIIOUEHHEM BOIIPOCOB C MHOKECTBEHHBIM BapUaHTOM OTBeTa. Makcu-
MaJIbHBINA Oajut 3a TecT — 20 6aoB.

IIpaBuia BbICTABJIEHUS OLIEHKH 32 TeCT.
«Otanyno» - 17-20 6anmnos.
«Xopomo» -14-16,95 Ganos.
«Y1oBJIEeTBOPUTENbHO» -8-13,95 Gaios.
«HeynoBjeTBopuTEILHO» - MeHee § OaUIOB.

1.5  Crnmcok BOIpoCoOB K IK3aMeHy
(nposepka cihopmuposannocmu OIIK-1, uoenmughuxamop UJ/[-OIIK-1.1)

1. TlpemMer MoneKymIsIpHOU (PU3UKU U TepMOAUHAMHKUA. CTAaTUCTUYECKUN W TEPMOJIMHAMHUYC-
CKMI METOJbl OIUCAHUS COCTOSHMUS CHCTEMBI. Macchl aTOMOB UM MOJIEKYJI. ['unore3a u mno-
crosiHHas ABorazpo. KomnuectBo BemectBa. Mojiens uaeaibHOTO ra3a. OnbITHbIE 3aKOHBI
UcaIbHBIX T'a30B. DMIHPUYECKas Ta30Basi a0COIIOTHAS TeMIIepaTypa.

2. Cnyuvaiinble BenuuuHbL. BeposTHOCTh. YacToTHOE ompeneneHue BeposSTHOCTH. CloKeHHe
BEPOSITHOCTEH B3aMMOMCKIIIOYAIOMINX COOBITHHA. YMHOXEHUE BEPOSITHOCTEH Il HE3aBUCH-
MbIX coObITHIi. HopMupoBka BepositTHocTH. CpeHee 3HaueHUE JUCKPETHOM CIIyJailHOW Be-
auuuHbl. [noTHOCTE BeposTHOCTH. CpeHee 3HaUEHUE HENPEPHIBHO M3MEHSIOLIEHCS BEJIN-
yuHbl. Jlucnepcus.

3. Pacnpenenenune I'aycca u ycioBus ero npumeHumMocTd. BeiBon pacnpenenenust ["aycca.
I'paduk pynkuu pacnpenenenus ["aycca.

4. OCHOBHBIE TOJOXEHUSA MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. PaBHOBECHOE MaKpOCKOMH-
4yec-Koe cocTosiHue cuctembl. CpenHsis KuHeTn4eckas 3Heprust Mojekyl. Kiiaccuueckoe mMo-
JIEKYJIIPHO-KMHETUYECKOE OTpeiesIeHuEe TeMIepaTypbl, MPoOIeMbl €ro MPUMEHUMOCTH B ra-
3ax.

5. Temmeparypa. Crioco6 u3MepeHus TeMIlepaTypbl. DMIUPUYCCKHE JIMHEHHBIE TeMIIepaTyp-
HBIC IIKaJbL. MeanpHo-ra30Bas 1mKaga TemMneparypsl. TepMoMeTpbl. AGCONIOTHBIN HYIIb.

6. @DyHKIMS pacnpeaereHrs MOJIEKYJI ra3a o NpoeKIusaM CKOpOCTH. BeposTHOCTh U cpenHee
KOJIMYECTBO MOJIEKYJ B 33JJaHHOM HMHTEpBaJle IPOEKUUU cKopocTH. CpeqHuil KBajgpar npo-
eKLUU CKOPOCTH. Teopema 0 paBHOpacIpeeIeHUN IHEPTUH [0 CTEIIEHSIM CBOOOIbI.

7. Pacnpenenenue Makcsemna I MOLYJsL CKOPOCTH. BeposATHOCT M CpellHEee KOJIMYECTBO
MOJIEKYJI B 3aJJaHHOM MHTEPBAJIE MOAYJISI CKOPOCTH.

8. XapaktepHble cKopocTu pacnpezneneHuss Makcpemna. CpenHssi KMHETHYECKash DHEPIUs.
Teopema o paBHOpacIpeaeIeHIN SHEPTUN IO CTENEHSIM CBOOOIBI.

9. Ywucno MoneKys B pa3lIMUHBIX ydacTKax pachnpezeseHus MakcBena. JKclepuMeHTallbHas
IIpOBEpPKa pacnpeaeneHuss Makcsea.

10. Yacrora ynapoB MoneKyJs o cTeHKy. JlaBineHue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKON TEOpUM ra3oB. MOJEKYJIIpHO-KMHETUYECKUI BBIBOJI YpaBHEHHUS MeHpenee-
Ba-Knaneiipona.

11. bapomerpuueckas popmyna (THapoaMHAMUYECKUN BbIBOM). Pacmpenenenue atMochepHBIX
ra3oB IO BBICOTE BOJMM3M MoBepxHOCTH 3emun. OnbiThl IleppeHa mo skcnepuMeHTaIbHOMY
ONpeACICHUIO Yncia ABOraapo.

12. IlpuHiun neranbHOro paBHOBecus. BeiBon pacnpenenenuss MakcBeiuia U3 NpuUHLUINA Jie-
TaJIbHOTO PaBHOBECHS.

13. petid Monexyn uaeanbHOrO ra3a BO BHEIIHEM cUIoBOM mose. Pacnipenenenue bonbimana.
[Ipumenenue pacnpenenenus bonpimana k atmocdepam mianet. Paccesarne armocdepsr.

14. bpoyHoBckoe nBukenue. @opmyia DiHIITEHA-CMOIYXOBCKOTO.

15. MukpococTosiHuE CHCTEMBI (Ha IpUMEpPe paclpeieiCHUs] MOJICKYJT Ta3a B oobeMe). BeposiT-
HOCTH MHMKPOCOCTOSIHUHN. MOJEKYyJISIpHO-KUHETUYECKAs: HHTEpIIpeTanus paBHoBecus. [leMoH
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Makcsemia.

[ToHATHE O BEPOATHOCTU MAKPOCOCTOSHUSA. DHTPONMs Kak Mepa Oecrnopsjka B CHUCTEME.
CBsI3b HTPOINNHU C BEPOSITHOCTBIO MaKpOCOCTOsIHUSA. Bo3pacTtanue sHTpOIUU Npu Nepexoie
K PaBHOBECHIO B 3aMKHYTOU CUCTEME.

[Ipenmer TepmoanHaMuKu. PaBHOBECHBIE W HEpPAaBHOBECHbIE Mpouecchl. OOpaTHUMble U He-
oOpaTtumMmeble nporiecchl. Mneansubie mukibl. Pabota raza. Termo.

BuyTtpennsst sHeprust B TepMmonuHamuke. Ilepoe Hayano tepmomuHamuku. OO0OIICHHBIN
3aKOH COXpaHEHHUs HHepruu. [IpMHINI SKBUBAJIEHTHOCTH TeIUIa U paboThl. MexaHn4yeckui
SKBUBAIEHT Tera (onbIT J[koymst). OyHKIUU COCTOSHUS U nosHble auddepenunanst. 13-
MEHEHHE BHYTPEHHEH sHepruu, Temia 1 paboTsl B Hukie. HeBO3AMOXXHOCTb BEUHOTO JBHra-
TeJs IEPBOTo pPoJa.

TernoemkocTs. MossipHass M yzAelbHas TEIUIOEMKOCTH. TeIIOEMKOCTH HMPH IMOCTOSHHOM
oobeme. TernmoeMKoCTh MpH MOCTOSHHOM JaBlICHUH. YpaBHeHHe Maiiepa /Ui uaeaabHOTro
rasa.

PacxoxxaeHne KiaccuuecKod MOJEKYJISIPHO-KMHETUYECKOM TEOPUHM TEMIOEMKOCTH HJIeallb-
HOTO ra3a ¢ KCIepUMEHTOM. 3aMOpaXMBaHKE KoJeOaTeIbHBIX CTENEeHel CBOOOIBI (3JIeMEH-
TapHas KBaHTOBas MHTepnperanus). KauecTBeHHOE 0OBSICHEHHE 3aBUCHMOCTH TEIIOEMKO-
CTH MOJIEKYJIIPHOT'O BOAOPOJA OT TEMIIEPATYPBHI.

[Tpomieccrl B maeanbHbIX Ta3ax. M3obapuueckuii mpouecc. M3oxopudeckuii mpouece. M3o-
TepMudeckuil mporecc. (Pacyer m3aMeHeHHs] BHyTpeHHEW >Hepruu, pabOThl U KOJHMYECTBA
TEIUIOTHI B 3TUX Ipolieccax.)

AnunabaTuueckuil mpouecc. YpaBHeHHe agualdaThl A1 00paTUMOro aanadaTuyeckoro mpo-
1ecca B UJealbHOM rase.

[TonuTponuueckuit mporuecc. YpaBHEHHUE MOJUTPOIIBI B UACATBHOM rase. M3ompoueccsl Kak
YaCTHBIE CIIy4aW MOJUTPONHMUYECKOro mpouecca. IIpoueccsl ¢ oTpULIaTeNbHON TEMJIOEMKO-
cTb10. (J171s1 pa3MbIICHHsI — IEPBOE HAYAJI0 TEPMOJANHAMHUKYI U TEOPHSI TETIOPOIA).

Huxn Kapno. TermmoBas u xonoaunabHas MamiHbl. KoadpuimeHT moie3Horo AMCTBUS UK-
na. [Tocrynar Knaysuyca. Jloka3arenbcTBO HE3aBUCUMOCTH K.11.J. nukia KapHo ot paGouero
BElIECTBa U MPOTSHKEHHOCTH MPOIECCOB Ha OCHOBe moctyinara Kiaysuyca (nepsast Teopema
Kapmno).

Brruucnenue k.m.a. nukia Kapao mis uneansHoro rasa. [Ipencrasnenue o pa3OueHuu mpo-
M3BOJLHOTO0 00paTHUMOro IMKJIA HAa COBOKYIHOCTh OecKOHeUHO MainbiX 1uKiIoB Kapno. Tep-
MOJIMHAMUYECKOE OIpEAEICHUE PHTPONHUU. BTOpoe Hayaio TEpMOIMHAMUKH M SHTPOIUS
KaK (YHKIIUSI COCTOSIHUSL.

[TpuHIMI HEBO3MOXHOCTH BEYHOI'O JIBUTATENsi BTOPOro pofa (moctyiar TomcoHa — opaa
KenbBuna). Paznuynsie popMyInpoBKH BTOPOro Hayaja TEPMOAMHAMHUKHU, UX SKBUBAJICHT-
HOCTBb.

IlepBas Teopema KapHo Kak cielcTBUE OJHO3HAYHOCTHU PHTPONMHM B 33JJaHHOM TEPMOJMHA-
MHYECKOM COCTOSSHMHM. MaKCHUMaJIbHBIN K.I1.Jl. TEIIJIOBOM MAalllMHBI B 3aIaHHOM TeMIEparyp-
HOM HHTepBasie (BTOpast TeopeMa Kapno). Temmeparypa ¢ TOUKHM 3peHHUs BTOPOro Hadaja
TEPMOJAMHAMUKH (TEPMOJIMHAMHYECKast aOCOTIOTHASI TEMIIEPATypa).

OCHOBHOE TEpMOJAMHAMUYECKOE TOXAECTBO. [IoHATHME O TEpMOAMHAMUYECKHX CTEMEHSX
cBoOobl. TepmoauHamuyeckue npousBoaHbie. JAuddepennuanbnoe Kalopuiueckoe ypaBHe-
HUE.

VYpaBHEHHS] COCTOSHUSI U TEPMOJMHAMHYECKHE CTETEeHU cBoOOobl. HezaBucuMocTh TepMu-
YECKOT0 U KaJIOPUYECKOT0 YPABHEHUM COCTOSIHUSA (HAa IPUMEPE UACATBHOTO rasa).

Hukner OtTo u JAnu3zens.

OHTponUs UAEANBHOrO rasa. lMi3mMeHeHue 3HTponuM B 0OpaTUMBIX U HEOOPAaTUMBIX MPOLEC-
cax. TermmooOmen. Pacmmpenue raza B myctoty. B3anmuas quddysust pa3auuHbIX 1 OJUHA-
KOBBIX Ta30B. [lapamokc ['u66ca.

Boszpacranue sHTponuu B HEOOPATUMBIX MPOLECCaX, IPOTEKAIOIIUX B 3aMKHYTOH CHCTEME.
HepasenctBo Kiaysuyca.
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TepmoauHaMuyeckne MOTEHIMANIBL. XapaKTePUCTHUECKUE (PYHKLIUU COCTOSHUS. XapakTe-
puctuueckue nepemeHnsle. CooTHomenns Makcsenna 111 TepMOINHAMUYECKUX IIPOU3BOJI-
HBIX.

VYcnoBust TEpPMOJMHAMUYECKOTO PABHOBECHS M AKCTPEMYMBI XapaKTEPUCTUUECKUX (DyHKIIMNA
COCTOSIHHSL.

PeanbHbie ra3sl. BzaumoseiicTBre MOJIeKys 1 Ha MabIX U OOJNBLINX PACCTOSHUSAX. Y paBHEHHE
Ban-nep-Baanbca. BHyTpenHnss sHeprus raza Ban-nep-Baanbca.

OS¢ dexr xoyna-Tomcona. Temneparypa naBepcun. HaxoxeHue TeMieparypbsl HHBEPCUU
st Taza Ban-nep-Baanbca. [IpuHImn rpagyupoBKu TepMOMETpa B aOCOFOTHOM TEPMOIHU-
HAMHUYECKOM IIKaJE.

TemnoBas Teopema HepHcra. Tperbe Hauano TepMoaMHAMHUKU. TEMIOEMKOCTH TIPU TEMIIe-
parypax, OJIM3KHX K a0COIMIOTHOMY HyJi0. HemocTmXkuMocTh abCONIOTHOTO HYJIS TeMIlepa-
Typbl. OTpHULIaTeNbHBIE A0COTIOTHBIE TEMIIEPATYPHI.

XuMuuyecKuil nmoTeHuuan. TepMoauHaMU4ecKHe MOTEHIHUANbl s CUCTEM C NEPEMEHHBIM
YUCJIOM YacTHII.

Tepmoaunamuyeckue ycioBusi paBHoBecus ¢(a3. dazoBele auarpammbl. TpoiHas Touka.
[TpaBumno ¢a3 ['md6ca.

[Tonatue o (a3oBbIX Mepexoaax MEepBOro M BTOPOro poaa. CKpbITas TEIUIOTA MEpexoja.
OnpeneneHHOCTh 3HaKa CKPBITOM TETUIOTHI IEPEX0/1A.

VYpasuenue Knaneiipona-Knaysuyca. /[aBineHue HachllLeHHOTO Napa.

Nzorepmbr Ban-nep-Baanbca u cxxmxenue razos. I[IpaBuno mnomazneit (Makcsemna). Ipa-
BWJIO phlyara. MeracTaOMiIbHbIE COCTOSHUSI.

Tpoiiable Touku. [Tomumopdusm kpuctamioB. 3apoabinm ¢as.

Kputnueckast Touka. CBoiicTBa BelmiecTBa BOJIM3M KPUTHUYECKOTO COCTOSHMS. Bhrumcienue
KPUTHYECKHUX MapamMeTpoB 1Jisl raza Ban-gep-Baanbca. 3aKOH COOTBETCTBEHHBIX COCTOSIHUM.

CoxmxeHMe ra3oB U [IOJIy4€HHUE CBEPXHU3KUX TeMneparyp. Jleranaepsl.

[ToBepxHOocTHOE HaTsbkeHHWe. JlaBieHHWe MOA HMCKPHUBJIECHHOM MOBEpXHOCTHhIO. Dopmyna
Jlarutaca.

Kpaesslie yrapl. CMaunBaHNE U KaWUIIPHBIE SIBICHUS.

SIBneHue nepeHoca B razax. TemionpoBogHOCTh, U Dy3Hs, BA3KOE TPEHUE. DMITUPUUYECKHE
YpaBHEHUs U KaUeCTBEHHBIN aHAIIN3.

DddexTuBHOE ceuenue paccesHus. CpeHee BpeMs U CpeHss ATUHA CBOOOJHOTO Tpobera.
3aBUCHMOCTbh CpPEIHEH MJIMHBI CBOOOHOTO Tpodera oT TemmepaTtypsl (popmymna Cézepren-
1a).

TennonpoBoAHOCTh B raszax. DJIEMEHTApHAs MOJEKYISPHO-KUHETHYECKass TEOpHUsl TEIIo-
npoBoHOCTH. KOaduImeHT TernonpoBoJHOCTH.

Huddysus B razax. DieMeHTapHAass MOJEKYISIpHO-KHHETHYeCcKass Teopust nuddysun. Koad-
¢unment mupdys3un.

Bsizkoe TpeHue B razax. DiieMeHTapHas MOJEKYJIIPHO-KUHETUYECKas Teopus Bs3kocTu. Ko-
s ¢unment Ba3kocTu. CBsA3b Mexy K03(h(PUIIMEHTaMu, XapaKTePU3YIOIUMH IPOLIECCHI Te-
peHoca.

TennoBoe u3nydyenue. PaBHOBecHe M3Iy4YeHHS C MaKpOCKONMUYecKHMMH Tenamu. OObeMHas
IJIOTHOCTb SHEPIUM n3inydeHns. CrnekTpaiabHas IJIOTHOCTh SHEPTUH U SHTPOIIUU U3ITy4YCHHUS.
CrnektpanbHas SJHepreTuieckasi CBETUMOCTb.

OTtpaxxeHue, IponyckaHue U MOTJIOLIEHUE AIEKTPOMArHUTHOTO W3NydyeHus tenamu. Abco-
JIOTHO yepHoe Teno. CBA3b CIEKTPAIbHBIX IUIOTHOCTEH SHEPreTHYECKOW CBETUMOCTH abco-
JIFOTHO YEPHOI'O T€JAa U YJAEIbHON 3HEPIMU PABHOBECHOTO U3TyUYEHHUS.

JlaBjieHrE€ PaBHOBECHOT'O U3JIyUYECHMUS.

3akon Kupxroda.

3akonsl Credana-bonbiimana u Buna.

VYpaBHEHUS COCTOSHUS U TEPMOJAUHAMUYECKUE (PYHKIIUU PaBHOBECHOTO U3JTyUEHUSI.



HpaBnna BBICTABJICHHA OIICHKH HA 3K3aMCHE.

B sKk3aMeHanoHHbIe OMIIET BKIIIOYAETCA JABa TEOPETUUYECKHX Borpoca. Ha moAroToBky k
OTBETY faercs He MeHee 1uaca. [Ipu oTCyTCTBUY MOJIOKUTENBHON OLIEHKH («YOBIETBOPUTEINb-
HO» U BBIIIE) IO KOHTPOJbHOU padoTe Nel m/mnum Ne2 naetcst JONMOJTHUTENbHAS 3aa4a 110 TeMe
COOTBETCTBYIOIIEH KOHTPOJILHOM paboThl. B 3TOM ciiydae BpeMs Ha MOATOTOBKY YBEJINYMBAETCS
Ha 0,5 Jaca.

ITo nToram sk3aMeHa BBICTABIISAETCS OJIHA U3 OLEHOK: OTJINYHOY, «XOPOIIO», «y10BIIe-
TBOPUTEIBHO» WIN «HEYAOBIETBOPUTEIBLHOY.

Ounenka «OTIHYHOY» BBICTABISETCS CTYACHTY, KOTOPBIN JEMOHCTPUPYET TITyOOKOE U
TIOJTHOE BJIAZICHUE COAICP)KaHUEM MaTepralia M MOHITHHHBIM aliiapaToM KIIACCHUECKOW (DU3UKH;
YMEET CBA3BIBATh TEOPHUIO C MPAKTUKOM. CTyAEHT AaeT pa3BepHYThIE, IOJHbIE OTBETHI HA BO-
IIPOCHI 3K3aMECHAIMOHHOTO OHMJIETA U IOTIOJTHUTENILHBIC BOTIPOCHI, COOJTIOIACT JIOTUIECKYIO TI0-
CJICOOBATCIILHOCTD IMPU U3JIOKCHUH MAaTCpuUaja.

Ouenka «Xopouo» BBICTABISIETCS CTYACHTY, OTBET KOTOPOTO Ha 3K3aMEHE B I[EJIOM CO-
OTBCTCTBYIOT YKAa3aHHBIM BBIIIC KPUTCPUAM, HO OTJIMYACTCA MEHBIIEH OGCTOHTGHBHOCTBIO, rry-
OMHOM, 000CHOBAHHOCTHIO M TIOJTHOTOW. B 0TBETE NMEIOT MECTO OTACIIbHBIC HETOYHOCTH (HECy-
IIECTBCHHBIC OIHI/IGKI/I), KOTOPBIC UCITPABIIAOTCA CaMUM CTYACHTOM ITOCJIC JOIIOJTHUTCIBHBIX U
(WJIM) YyTOYHSIOIIMX BOMTPOCOB AK3aMEHATOPA.

OneHka «Y10BJIETBOPHUTEILHO» BBICTABISIETCS CTYACHTY, KOTOPBIH 1aeT HEOCTATOYHO
TIOJTHBIE | TTOCTIEIOBATEIbHBIC OTBETHI Ha BOIIPOCHI AK3aMEHAIIMOHHOTO OMIeTa U JIOTTOTHUTEIh-
HBIC BOITPOCHI, HO TP 3TOM JCMOHCTPUPYCT YMCHUC BBIJACIUTL CYIICCTBCHHBIC U HCCYNICCTBCH-
HbIC TIPU3HAKU ¥ YCTAHOBUTH IPUIMHHO-CIICJICTBEHHBIC CBSI3U. [IpH M3II0’)KEHUH OTBETOB JIOITYC-
KaloTCA OH_II/I6KI/I B OIIpCACIICHUU U PACKPBITHU HCKOTOPBIX OCHOBHBIX HOHHTHﬁ, TCPMHUHOB, B
(GOpMyYITHPOBKE MOJIOKEHH, KOTOPBIE CTYJCHT 3aTPYAHSAETCS HCIIPABUTh CAMOCTOSTENHHO. [Ipu
ApryMCHTAllUN OTBCTA CTYACHT HEC O6OCHOBBIB3.€T CBOMU CYXKJICHUA. Ha gactb JOITIOJIHUTCIIbHBIX
BOIIPOCOB CTYJICHT 3aTPYIHSIETCS aTh OTBET WJIH Ja€T HEBEPHBIC OTBETHI.

Ouenka «Heyn0B/1eTBOPUTEIBLHO» BBHICTABISIETCS CTYICHTY, KOTOPBIA IEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHBIC 3HAHUS; OECIIOPSI0YHO U HEYBEPEHHO M3JIaraeT MaTepuall; He
YMCECT BBIACIIATH I'NTAaBHOC U BTOPOCTCTICHHOC, HC YMECT COCAUHATL TCOPCTHUICCKUC IMOJIOKCHHUSA C
NPaKTUKOH, TOMyCKaeT TpyOble OMIMOKY TIPH OMPEeIICHHH CYIITHOCTH PACKPhIBAEMBIX TTOHSITHIA,
HBHGHHﬁ, BCJICACTBHUC HCITOHUMAHUA UX CYIICCTBCHHBIX U HCCYIICCTBCHHBIX TPU3HAKOB U CBA-
3€i; JTaeT HeIOJIHBIC OTBETHI, JIOTHKA U MOCIIEIOBATEIIPHOCTh U3JIOKEHHUS KOTOPBIX UMEIOT CYIIe-
CTBCHHBIC U IPUHIUIINAIIBHBIC HAPYIICHUS, B OTBETAX OTCYTCTBYIOT BBIBO/IbI. I[OHOHHI/ITG.HBHBIG
¥ YTOYHSIOIIME BOITPOCHI IK3aMEHATOpa HE IPUBOAAT K KOPPEKIIMKA OTBETOB CTyeHTa. Ha oc-
HOBHYIO 4aCTb JOMOJHUTCIIBHBIX BOIIPOCOB CTYACHT 3aTPYAHACTCA AaTh OTBCT UJIM JACT HCBCP-
HBIC OTBETHI.

Onenka «HeynoBneTBOpUTENBHO» BBICTABIISIETCS TaKKE CTYACHTY, KOTOPBIN B35 DK3a-
MEHAIMOHHBIN OMIIET, HO OTBEYATh OTKA3aJICs.



IIpuniaoxenne Ne2
K pado4eil mporpaMmme IucHUIINHBI «MoJiekyJasipHas Gpu3uka»

MeTonnquKne YKazaHud OJI CTYACHTOB 110 OCBOCHHIO JUCIHTUIIJIHNHBI

OcHOBHO# (HhOpPMOI TEOPETHUECKOTO M3JI0KECHHS Y4eOHOr0 MaTepraia o aucuuruimae «Moite-
KyJsipHast (PU3HKay SBISETCS JIGKIHOHHAs opMa. Ha mpakTHIecKuX 3aHITHSIX aHAIM3UPYETCS U
YaCTUYHO MMOBTOPSIETCS TEOPETUUECKUN MAaTepral C 3JIEMEHTaMH OIIPOca CTYAEHTOB U IPYIINO-
BOro oocysxaeHus. Kpome Toro, Ha MpakTHUECKUX 3aHATHIX OCYIIECTBISETCS CAMOCTOSATEIBHOE
Y TPYIIIOBOE pellieHre 3a/1a4 6a30BOT0 YPOBHS U YPOBHSI MOBBIMIEHHOH CIIOXKHOCTH. [To Kaxkmoit
peIIeHHOH 3a/1a4e MTPOBOIUTCS TPYIIIOBOE 00CYKACHUE PE3yIbTaTOB, BBIICHEHUE X CBSI3U C
(byH1aMeHTaIbHBIMU 3aKOHaMH (PU3UKH, HAa KOTOpbIE Onupaercs peueHue. B Heo6xoanumbIx
CIIy4asiX aHaJIM3UPYIOTCS MPEEIIbHBIE IEPEXOBI.

OcHoBHBIMU (hOpMaMU CaMOCTOSITENIHOIN pabOThI CTYI€HTA ABJISIOTCS U3y4YeHHE KOHCIIEKTa
JIEKIIMI, OCHOBHOM U JIOMIOJIHUTENILHON JIUTEPATYPbl, HHTEPHET-PECYPCOB I10 33aJJaHUSM JIJIs Ca-
MOCTOSITEIbBHOU pabOThI, pelieHue 3a1ad (TOMaITHUX 3adaHui).

Taxum oOpa3om, mepBas 3a/1a4a OpraHu3aluy BHEAY IMTOPHON CAMOCTOSITEILHON pabOTHI CTY-
JIEHTA — 3TO COCTABJICHUE HUH/IMBUAYaJIbHOTO PACIMCAHUS, KOTOPOE JOHKHO OTPAKaTh BpeMs
3aHATHUH, UX XapaKTep, MepepbIBbl HAa 00€/1, YKHH, OTJBIX, COH, IPOE3]T U T.J.

PexomeHaanum mo caMocToATeJIbHOM padoTe ¢ MCTOYHMKAMH HHGOPMALMH.
ITpu pabote ¢ nuTepaTypoil 1 MHTEPHET-pECYPCaMu PEKOMEHYeTCs]

e yyTaTh yUeOHUKH HE moapsia (maparpad 3a maparpadom), a uCKaTh HHHOPMAITUIO 110 HHTEPE-
CYIOII[EMY BOIIPOCY, OMUPAsACh Ha KOHCIEKT JIEKIHM, TaK KaK CTPYKTypa H MOCIIe10BaTEb-
HOCTb M3JIOKEHUS B JICKIIMOHHOM KypCe MOXKET OTJIMYAThCs OT CTPYKTYPbI U IIOCIIEI0BATENb-
HOCTH MaTepuaia B yueOHUKE;

® IIpU PAaCCMOTPEHHH KaXKJIO0TO BOIPOCA MO0 BO3MOKHOCTH MCIIOIB30BaTh HECKOJIBKO UCTOYHH-
KOB, ITIOCKOJIbKY ITPU CPaBHEHUH MH(OPMAIMK U3 Pa3HBIX HICTOYHUKOB JIOCTUTaeTCs Ooiee
riry0OKO€ TOHUMaHKE, BBISIBJICHHE OCHOBHBIX U BTOPOCTEIIEHHBIX aCIIEKTOB U3y4aeMOro BO-
poca;

e MareMaTH4yecKHe IpeoOpa3oBaHus, U3JI0KEHHBIE B IUTEPATYpPE, MPOJIENIbIBATH CAMOCTOS-
TEJIBHO U1 aKTUBHOT'O OBJIA/ICHUS U3Y4aeMbIM BOIIPOCOM.

PexomMeHaanumu Mo caMoOCTOSATEILHOMY pellleHHI0 32/1a4.

e Penienue 3aa4u pEKOMEHAYETCSl HAUMHATH C aHaIu3a ycJioBuil. [Ipexae yem nmpuctynarth K
npeoOpa30BaHuUsM, HYKHO BBISICHUTB XapakTep ABJICHHS (Ipoliecca), COOTBETCTBYIONIETO
YCIIOBUSIM 3374, (PU3HUECKHE 3aKOHBI, KOTOPHIM JIOJKHO MOAYUHSATHLCS sIBIEHHE (TIPOIECC)
B YCJIOBUAX 3a1a4H.

e B mpoliecce MaTeMaTHYeCKUX MPEoOPa30BAHMIA MTOJIE3HO TPOBEPATH MPOMEKYTOUHBIC Pe-
3yJlbTaThl HA COOTBETCTBUE COOOPAKEHUSIM PA3MEPHOCTH BEIMUUH, BXOASAIINX B (OPMYJIBL,
3TO MO3BOJIUT BBISIBUTH BO3MOXKHYIO OIIMOKY Ha paHHEM 3Tare peuieHus.

e KoHeuHbIl pe3yNibTaT TakKe HYKHO MPOBEPUTH HA pa3MEPHOCTD, IO BO3MOKHOCTH — Ha TIpe-
JENIbHBIE TIEPEXO/Ibl.

e [locne nmony4yeHus: KOHEYHOTO pe3yJIbTaTa PEKOMEHYETCsl BEPHYThCS K aHAINU3Y yCIOBUH 3a-
Jla4¥ ¥ IIOBTOPHUTH €T0 C YUETOM PE3YJIbTaTa pEIICHUS.

PexoMeHganmnu mo moAroToBKe K IK3aMeHy.

e OCHOBHBIE PEKOMEHIAIIUY IO MOJArOTOBKE K AK3aMEHY T€ €, UTO U 110 CAMOCTOSITENbHOM pa-
00Te B ceMecTpe — ONMUPATHCS Ha KOHCTIEKT JIEKLUH, CPaBHUBATh U3JI0’KEHUE BOIIPOCa B He-
CKOJIBKUX UCTOYHUKAX HHPOPMAINH, CAMOCTOSTEIHHO IPOBOIUTH MAaTEMATHUECKUE TIPE00-
pa3zoBaHusl.

e PekoMmeHnayeTcss HAMETUTh IPUMEPHBIN rpaduk U3yueHus: MaTepuana, JHEBHYIO HOPMY C yue-
TOM KOJIMYECTBA IHEH HA MOATOTOBKY.



e KenarenbHO cOOMIOAATH PACTIOPSIIOK JHS, BBIHOCSI OCHOBHYIO Harpy3Ky HE YTPEHHHE U
JTHEeBHBIE Yachl. O0sA3aTeNbHO OTBOIUTH BPEMsI Ha COH, MIPOTYJIKU, PETYJISIPHOE TUTaHUE.

e [Ipu BOBHMKHOBEHWH 3aTPyAHCHUH C KAKMM-JIHOO BOIIPOCOM PEKOMEHIYETCs TIEPEHTH K CJie-
JYIOLIMM BOIIPOCaM, HE TpaTs BPEMEHU Ha NaHHBIN. B anbHENIeM MOXKHO BEPHYTHCS K BO-
IIPOCY, BBI3BABIIEMY 3aTPyJHEHUE, 33J1aTh €ro MPENO0IaBaTel0 Ha KOHCYJIbTALUH.

¢ B KOHIIE MOArOTOBKH 11€71IeCO00pa3HO KPaTKO MPOCMOTPETH BCE BOMPOCHI, MOMBITATHCA BbIJIE-
JIUTH B K&XKJIOM OCHOBHBIE MTOJIOKEHUS.



