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. IleJii 0OCBOEHHUSA TN CIUTLIHHBI

dopMupoBaHHE y CTYJCHTOB LIEJOCTHOTO MPEACTaBICHUS O PU3NUECKUX SIBJICHUAX U 3aKOHAX

B MOJICKYJISIPHBIX CHCTEMaXx, COJlepKaIuX OO0IbII0e KOJMUYECTBO YACTHIL.

O3HaKOMJICHHE C TEOPETUUYECKUMHU U DKCIIEPUMEHTAIbHBIMU METOJAMH U3yYEHHS PABHOBEC-

HBIX U OJIM3KUX K PABHOBECHUIO MOJIEKYJIAPHBIX CUCTEM U MPOUCXOSIINX B HUX IPOLIECCOB.
®opMupoBaHNE HABBIKOB PEUICHHUS 3a71a4 110 MOJIEKYIAPHON (U3UKE U TEPMOJINHAMHUKE.

PaccMmoTpenne mpakTHYeCKUX peann3anuii 3aKOHOB MOJIEKYIIAPHON (PU3UKU M TEPMOJANHAMHU-

KM B TEXHHKE.

. MecTo IcuMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuurmimHa BXOIUT B MOIyib «Dusnkay obs3arenbHol yactu bioka 1 (Aucuumiuaet 1 Mo-
JTYTH).

[Ipu n3ydeHny TUCUMILIMHBI aKTUBHO UCIIOJIb3YETCS MATEMATUYECKU anmnapar, U3y4aeMbli
cTyneHtamu B 1 u 2 cemectpax. B cBOr0 ouepesib OCBOEHHE TEOPETUUECKOTO MaTepHraa u pe-
LIEHHE 3a/]1a4 JIal0T JOMOJHUTEIIBHYIO BOBMOKHOCTh aKTyaJIU3UpOBaTh MaTEMAaTUYECKUE 3HA-
HUS ¥ HaBBIKM B IPUMEHEHHUH K KOJIMYECTBEHHOMY OMHCAHUIO (PU3NYECKUX SBJICHUN U TIPO-
1IECCOB B 00JIACTU MOJICKYJISIPHOU (DU3UKH U TEPMOJUHAMUKH.

OcBoeHMe TUCIUIUIMHBI cO3AaeT 0a3y /Ui JalbHEHUIero H3y4eHus TMCIUIUINH 001el Ghusu-
KH, a TaKXKe IPYTUX AUCHUIUINH, (hopMUpyromux odmenpodeccnoHalibHble U mpodeccuo-
HAJIbHBIE KOMITIETEHIUH.

HJIaHI/IpyeMbIe pe3yJdbTaThbl oﬁyqe}mﬂ no AMCHMIIIMHE, COOTHECEHHBIE C IJIAHUPYEMBbI-

MH pe3yJibTaTaMH 0CBOeHHs 00pa30BaTeIbHOM IPOrpaMMBbl

[Iponiecc u3ydeHus: NUCUUILTMHBI HAIPaBJeH Ha ()OPMHUPOBAHUE CIEIYIOIIUX dJIEMEHTOB

komneTeHmit B coorBerctBuu ¢ ®I'OC BO, OOII BO u npuobpereHus CleaylImuX 3HaAHUH,
YMEHMM, HAaBBIKOB U (MJIM) OTIbITA IEATEIbHOCTH:

dopmupyemas NuaukaTop qocTu:KeHus Ilepeuensn
KOMIIeTeHIUsl KOMIIeTeHIIuI MJIAHHPYEMbIX Pe3yJIbTATOB 00y4eHUsI
(xox u popmyiu- (xox u popmy.IHpPOBKA)
POBKa)

OobmenpogeccuoHaJbHble KOMIETEHIIUH

OIIK-1 NA-OIIK-1.1 OcymectBng- | 3HaTh:

CriocoGeH HCTonb30- | €T IOCTAHOBKY 3a/1a4H, BbI- - OCHOBHBIE 3aKOHBI MOJIEKYJISIPHOH (PU3NKH U TEPMOJIH-
BaTh MOJIOXKCHMS, Oupaert crocob ee peneHus. HaMHUKH, UX 3KCIIEPUMEHTAIbHOE MOATBEPKACHUE U
3aKOHBI U METO/IbI T'paHULBI TPUMEHUMOCTH,

CCTCCTBCHHBIX HAYK U
MaTeMaTHuKu IJIA pe-
IMICHUA 3a/1a4 WHXKC-
HepHOﬁ JACATCIIBbHO-
CTH.

- OCHOBHBIE NTOHATHUS U PACCMaTPUBAEMBIE MOJIEIH KUHE-
THUYECKOIl TEOpUH ra30B, CTATUCTUUECKHE paclpesiere-
HHS,

- MOCTYJAThl ¥ IPUHIIMITEI TEPMOJIUHAMHUKH, Hadaja Tep-
MOJUHAMUKH;

- 3aKOHOMEPHOCTH MOBEAEHUS ra30B ¢ MEXMOJIEKYJIISP-
HBIM B3aMMOJICHCTBHEM U IBYX(a3HBIX CHCTEM;

- BHUJIBI IIPOLIECCOB IIEPEHOCA B ra3ax, o0lee ypaBHEHUE
SIBJICHUH NIepeHoca, CBA3b MEXIy KO3 PHUIMEHTaMH, Xa-
PaKTepU3YIOIUMH SBIEHUS IEPEHOCA;

- CHCTEMBI eIMHUI] U3MEPEHUSI PM3UIECKUX BEITNINH, (H-
3U4eCKUe KOHCTAHThI  UX Pa3MEPHOCTb.

Baaners HaBLIKAMH:
= HCIIOJB30BaAHUA HOHSITPIﬁHOFO annapaTa u TepMI/IHOIIOFI/H/I
B 00JIACTH MOJICKYJISIPHON (DM3UKHU H TEPMOTMHAMUKH.




NA-OIIK-1.2 ITpumenser Ymern:

MaTeMaTHICCKUi anmapar, - MPUMEHSATH 3aKOHBI MOJICKYJIIPHOH (PU3UKH U TEPMOIU-
(1)I/I3I/I‘I€CKI/I€ 3aKOHBI U TCO- HAMUKU JUIs PELICHUA 3a1a4;

pYHU U1 peleHus PUKIIa-
HBIX U TEOPETUUECKHUX 3a-
Jad.

- OCYIIECTBIISITh KAYECTBEHHBIN aHAIN3 MPOLIECCOB U SIBIIE-
HUM B yCJIOBUSIX 3a/1a4H;

- MPUMEHATHh METO/IbI MAaTEMAaTHUYECKOTO aHAIN3a IS pe-
IICHUS 33/1a9 MOJISKYIIPHON (PH3UKHU U TSPMOJMHAMUKHY;

- (hopMyIHPOBATH OXKUAAEMBIH PE3YIIBTAT PCIICHUS U
OTPENIeNATh ONTUMANIBHBIN aJITOPUTM €T0 TOTyUeHHS.

Biaagerh HaBBIKAMM:

- MPaKTUYECKOTO MPUMEHEHUS] MATEMATUKH MPU PEIICHUH
(usnyeckux 3amay;

- WCTIONIH30BAHMS METOJIOB CTATUCTUYECKOTO U TEPMOANHA-
MHYECKOTO OIKMCAHKS CHCTEM MHOI'MX YaCTHII;

- HCTIONH30BAHMS METOIOB MaTeMaTHIeCKoH (hopmanmza-
[IIH 3aKOHOB MOJICKYJISIPHOH (DM3UKH U TEPMOAMHAMUKH.

4. O0béM, CTPYKTYpPA U cOieprKaHue THCHUTITHHbI

OO6mmas TpyA0EMKOCTh JUCIUIIINHBI COCTaBsAeT 3 3a4€T. ex., 108 akax. gac.

Bujabl yueOHbIX 3aHATHI, ®opMbI TEKYIIEro KOH-
BKJIIOYAsI CAMOCTOAITEILHYIO pa- | TPOJIsl yCIIeBaeMOCTH
00Ty CTYCHTOB,
M HX TPYIOEMKOCTH dopMa NPOMeKYTOUHOI
Temb1 (paziensi) 3 (B akaieMUYECKHX Yacax) aTrrecTanuu
No MCHMILIHHBI, 3 KonrakTHas padoTa = (no cemecmpam)
n/n HX cofepiKaHue s o| ol =|. B %
& S| £ 5|58 E&5 5 ®opmbi D0 u IOT
E § §* E % = % S (npu nanuuuu)
gl E| 8| 2|5 85¢&
12| 8| 2|E o8
5l 5| g|sg5
T
1 |OcuoBbt MKT. Cratuctuye- | 2 6 3 2 |YcrHbIi onpoc.
CKHE pacipeieIeHUs Kontposbnas padora Ne |
2 |PeanpHble ra3sl 2 6 3 2 |YcrHslii ompoc.
3 |llepBoe Hauaso 2 6 3 1 2  |YcrHsIi ompoc.
TEPMOIUHAMUKHI KontposbHas padora Ne 2
4  |Btopoe Havayo 2 6 | 3 2  |YcrHsIi ompoc.
TEPMOAUHAMUKHU Kontpospnas padora Ne 2
5 |dazoBble paBHOBECHS U 2 6 3 2  |YcrHbIi ompoc.
(ha3oBbIe MEPEXOJIbL. KontposbHas padora Ne 2
6 |[ToBepxHOCTHOE HATSKEHHUE 2 4 2 1 2  |YcrHsIi ompoc.
Kontpospnas padora Ne 2
TTpoMexyTOYHAsI aTTeCTAIHS 05| 6,7 |3auer
HUTOI'O 2 | 34| 17 2 103 18,7 |72
6 mom uuciae ¢ 30 u J1IOT

Conep:xanue pa3/iesi0B QM CHUILTHHBI

1. Ocnogvt MKT. Cmamucmuueckue pacnpeoenenus.

1.1. Tlpenmer MoJIeKyIIpHON (U3MKK M TEPMOJAMHAMHUKH. [[MHAMUYECKHA, CTATUCTUYCCKUA U
TEPMOJIMHAMUYECKUN METO/Ibl OITMCAHUsI COCTOSHUM cucTeMbl. [IoHsITHE MUKPO- 1 Makpo-
COCTOSTHHSI. Macchl aTOMOB M MOJIeKyJl. ['unore3a u noctosinHass ABoraapo. KonuuectBo Belie-
ctBa. Mogenb uaeanbHOro rasa. OnbITHBIE 3aKOHBI UJ€ANbHBIX ra3oB. MaeanbHo-ra3zoBas TeM-
nepaTypHas 1kaiga. AJJINTUBHBIE U MHTEHCUBHBIC TTapaMeTPhl MAaKPOCOCTOSTHUSI.




1.2. Cnyuaiinble BenuunHbl. BepositTHocTh. YacToTHOE ompeneneHue BepoATHOCTH. CloKeHue
BEPOSATHOCTEH B3aMMOUCKIIOYAIOIIUX COOBITHI. YMHOXEHHE BEPOATHOCTEH /Il HE3aBUCUMBIX
coopiTuii. HopmupoBka BeposTHocTH. CpenHee 3HaUYCHHUE TUCKPETHOW CITydailHOW BEMYUHBI.
[TnotHOCTH BeposiTHOCTU. CpeaHee 3HaUeHHE HENPEPHIBHO M3MEHSOIIEN s BeMnuuHbl. Jlucnep-
cus. @yHkuus pacnpenenenus. Pacnpenenenue I'aycca v yciaoBust €ro IpuMEHUMOCTH.

1.3. PaBHOBecHOE MakpococTosiHUE cucTeMbl. CpeiHsisi KHHETHYeCKast YHeprust MoJiekys. Orpe-
JeneHue temreparypsl. Pacnpenenenne MakcBemia mo mpoekuusM CKopoctu. Pacnpenenenue
MakcBemia 1nmo MOAYJIF0 CKOPOCTU. XapaKTepHbIE CKOPOCTH pactpenenenus Makcsena. Hucno
MOJIEKYJI B Pa3JIMYHBIX Yy4acTKax pacmpenencHuss MakcBemia. DKCIepUMEHTalbHas MPOBEpKa
pacnpenenenuss Makcsemia. Yactora yaapoB MOJIEKYJ O CTEHKY. BbIBOJ OCHOBHOIO ypaBHEHUS
MOJIEKYJIIPHO-KMHETUYECKON Teopuu Ta3oB. YpaBHeHue MenaeneeBa-Kianeiipona. 3akoH
JlanbToHa.

1.4. Temneparypa. Criocod u3MepeHus: TeMIepaTypbl. OMIUPUYECKas MIKaIa TeMreparyp. Ad-
COJIIOTHAs TePMOJMHAMHUYECKas IIKaJla TeMIeparyp. TepMoMeTpbl. AGCOMIOTHBIN HYIb. Teope-
Ma O paBHOpACHpeesIEHUU IHEPTUH 10 CTEIIEHSIM CBOOOIBI.

1.5. Bapomerpuueckas Qopmyna. Pacnpenenenune bonpimana. I'paHuiibl NIPUMEHUMOCTH pac-
npeaeneHnii Makcpemia u bonbiimana. ATMocdepa miaaHeThl. IKCIEPUMEHTAIBHOE OIpeesie-
HUE Yucia ABOrajpo.

1.6 ITpyHuuMN AETaJbHOIO PaBHOBECHS IPU CTOJIKHOBEHHUSX MOJIEKYJ. BbIBoA pacmpeneneHus
MakcBesuia U3 NpUHIUINA JIeTaabHOro paBHOBecus. [lonstue o aperide monekyn. Pacnipenene-
Hue bonbiMaHa Kak paBHOBECHOE paclpeielieHHEe ¢ Y4eToM apeiida B KOOPAMHATHOM IIPO-
CTPaHCTBE U MPOCTPAHCTBE CKOPOCTEM.

1.7 lonsartue o ¢punykryanusax. bpoynosckoe npuxenue. opmyna DitHmrelina-CMOIyX0OBCKOTO.

2. Peanvnuie 2azvl

BzaumopeiicTBie MoJieKysl Ha MaJibIX M OOJBIIMX PAacCTOSHUSX. BBeneHue monpaBok B ypaBHe-
HHUE COCTOSHUE MACATBHOTO Ta3a, MO3BOJISIOIIMX YYECTh MEKMOJIEKYJISIPHOE B3aHMMOJICHCTBHE.
VYpaBaenue cocrtosinug Ban-pep-Baanbca. M3otepmbl Ban-aep-Baanbca. Kputnueckas touka.
3aK0H COOTBETCTBEHHBIX COCTOSIHUM.

3. Illepsoe nauano mepmoounamuxu

3.1. Ilpeamer TepmoauHaMUKU. PaBHOBeCHbIE U HEpPABHOBECHBIE mpolecchl. OOpaTuMble U He-
oOparumble mpoueccbl. BHyTpennss sHeprus. Pabora. Temsora. [lepBoe Hauano TepMoauHaMu-
Ki. MexaHnueckuil skBUBajeHT Teruia (ombIT JIkoyis). MojekynsipHO-KUHETHYECKass UHTEp-
IpeTanys NepBoro Hayajaa TEPMOJINHAMUKH.

3.2 OyHKIMMU COCTOSHUSA U NOJIHbIE AU depennnansl. [[puHIMN HEBO3MOXKHOCTH BEYHOTO JIBU-
rarens 1 pona. Paznuunelie GopMyaMpOBKH MEPBOro Hayasia TEPMOJMHAMUKH.

3.3. TennoémkocTs. TemnoéMKoCTh MpH MOCTOSIHHOM o0beMe. TennoéMKoCTh NP MOCTOSIHHOM
JaBJIeHUU. YpaBHEHUE Maiiepa. PacxoxxieHne Teopuu TEIUNIOEMKOCTH MI€AIbHOIO ra3a ¢ dKCIIe-
pumenToM. KauecTBeHHOE O0OBSICHEHHE 3aBUCUMOCTH TEINIOEMKOCTH MOJIEKYJIIPHOTO BOJOpO/Ia
OT TEMIIEPATYPHI.

3.4. Ilpoueccol B uaeanbHbIX razax. M3zobapuueckuit mpouecc. M3oxopuueckuii nmporecc. U3o-
TepMUYECKU mporecc. AnuadaTuueckuil mpouece. YpaBHeHue aguadatsl. [lonutponHsiii mpo-
1ecc. YpaBHeHHe MonuTporibl. OTpULiaTeabHble TEMIOEMKOCTH.

4. Bmopoe nauano mepmoouHamuxu

4.1. lHuxnuaeckue mporiecchl. TermmoBsie U X0IoimibHbIe MamuHbL. PaboTa B nukie. [{uxn Kapho.
[Toctynar Knaysuyca. Teopemsl Kapno. Koadduument nonesnoro aeiicteus ukina Kaprao. Tep-
MOJMHAMUYECKOE OmpeienieHue s3HTponuu. Bropoe Havano TepmoauHaMuku. TepMoauHaMudecKkas
mikana remneparyp. [Ipobiemsl onpeaeneHus TeMiepaTypbl B TEpMOIMHAMUKE (HYJIEBOE HAYAlO).
4.2 Tlpuamun Tomcona. HeBo3MokHOCTh BedHOTO nBuTarens 2 poga. Koadduiment nmomae3noro
JecTBUS 1MKIIA. Pa3nudnbie GOpMyTUPOBKM BTOPOTO Hadana TEPMOIWHAMUKU. VX SKBHUBaIEHT-
HoCThb. [{ukier OtTo U Jln3ens.



4.3 Bropoe Ha4ajo TepMOAMHAMHKH TSI HEOOPATUMBIX MTPOIIECCOB. 3aKOH BO3PACTaHUS SHTPOITHH.
HepagenctBo Kiay3uyca. DHTponus uaeaabHOTo ra3a. Pacuer n3MeHEeHUs SHTPOIHUU B 00PATHMBIX
1 HeoOpaTuMbIX mporeccax. [lapamokc ['u66ca.

4.4 OCHOBHOE TEPMOJUHAMHYECKOE TOXAECTBO. [loHATHE O TEPMOIMHAMUYECKHUX CTEHEHSX CBO-
6onbl. Kanopuueckoe ypaBHeHue. BHyTpeHHsisi »Heprusi ujaealbHOro rasa u raza Ban-gep-
Baanbca. He3aBucumMocTh TEpMUUYECKOTO U KAJIOPUYECKOTO YPABHEHHUM COCTOSHUS.

4.5 TlonsiTie 0 BEPOSATHOCTU MaKpocOCTOsIHUS. CBS3b SHTPOMUU C BEPOSTHOCTHIO. CTaTucTHye-
CKHI CMBICJI BTOPOI'O Hayayia TepMOAMHAMUKH. JleMoH MakcBeinia.

4.6 Xapakrepuctuiueckue GyHKuu. TepMoaumHamudeckue noreHnuanbl. CooTHomenuss Makc-
BeJJIa. DKCTPEMYMBI XapaKTePUCTUIECKUX (PYHKIIUI U yCIOBUS PaBHOBECHSI.

4.7 Db dexr Ixoymnsa-Tomcona u ero o0ObsicHeHHe B Mojienu raza Ban-nep-Baansca. Temmnepary-
pa uHBepcuu. I'pagynpoBka TepMOMETPa B AOCOIIOTHON TEPMOAMHAMMUYECKOH 1IKAJIE.

4.8 TennoBas TeopeMa Hepucra. Tpethe Hauano TepmoanHaMuKu. TeMnepaTrypHasi 3aBUCUMOCTb
TEIIOEMKOCTH BOJIM3H aOCOMOTHOTO HYJs. HegocTmkuMocTh aOCOMIOTHOTO HyJIS TEMIIEPATYPHI.
[TonsiTrie 06 OTpULIATENBHBIX a0COTIOTHBIX TEMIIEpaTypax.

5. Dazoevie pasnosecus u hazosvie nepexoowl.

5.1. YcnoBus paBHoBecus (a3 u (a3oBbie nepexopl. BeipoxkaeHne TepMOIUHAMUYECKHUX CTe-
neHei cBo0o eI ipH (ha30BbIX Mepexonax. Kpussie u obmactu (a3oBoro paBHOBecusi. Da3oBbie
nepexonsl 1 u 2 pona.

5.2 Tpoiinas Touka. [IpaBuiio ¢a3 ['n6oca.

5.3 O6mue cBoiicTBa ¢a3oBbix nepexonoB 1 poaa. Ckpeitas Temnora nepexona. @opmyna Kia-
neripona-Knaysuyca. JlaBjaeHue HaChIIIEHHOTO I1apa.

5.4 Kputnueckas touka. CBOMCTBa BEIIECTBA B KPUTUUECKOM COCTOSIHUU.

5.5 Tlepexon u3 ra3000pa3HOTO COCTOSHUS B kHaKoe. M3orepmbl Ban-nep-Baanbca u peanbabie
npoueccsl ucnapeHusi-konaencanuu. O0nacth AByXda3HbIX cocTosiHUI. HaceimeHHb map.
[TpaBmiio MaxkcBeruta. MeractabunbpHbie cocTosiHus. [IpaBuino peraara. HerpepbIiBHOCTE 1a3000-
Pa3HOTr0 U KUAKOTO COCTOSIHUM BELIECTBA.

5.6 Tlonmumopdu3M KpUCTAIIIOB U TPOHHBIC TOUKH. POk 3apoaprmieii da3.

5.7 CxmxeHue Ta30B U NOJyYeHUe HU3KUX TeMiieparyp. Jleranaepsl.

6. Ilogepxnocmnoe namsasicenue.

6.1 CsoiicTtBa xuIKOro coctossHus. CTpoeHne >XKUAKOCTH. TepMoIMHaMHKa MOBEPXHOCTHOTO
HaTsbKeHUd. /[aBiieHue moa UCKpUBJIIEHHON MOBEpXHOCThIO. Popmyna Jlamnaca.

6.2 Kpaesble yripl. CMaunBaHNE U KallWJUIIPHBIE SIBJICHMSL.

5. O0pa3oBaTe/ibHbIe TEXHOJIOTMH, B TOM 4YHCJIe TEXHOJIOTMH IJIEKTPOHHOIO O0y4eHUs: M
AUCTAHIMOHHBIC 00pa30BaTeJbHbIC TEXHOJOIHH, HCIOJIb3yeMble NPH OCYLIECTBICHUH 00-
pa30BaTeIbHOIO NMpouecca Mo AMCIUIIHHE

B npouiecce o0yuenust HCHOAB3YIOTCS ClIeAyoNne 00pa30oBaTeIbHbIE TEXHOIOTHH:

BBoaHasi Jieknms — 1aeT [epBOE LEIOCTHOE MPEICTABICHNUE O JUCLUIUIMHE U OPUEHTUPYET
CTYJIEHTa B CUCTEME U3yUeHUsl JaHHON AUCUUIUIMHBI. CTYJEHTHI 3HAKOMSTCS ¢ HA3HAYEHUEM U
3aJauaMy Kypca, ero pojibio U MECTOM B CUCTEME Y4eOHBIX TUCLMILIMH U B CUCTEME TIOJTOTOBKU
B 11esI0M. JlaeTcst kpaTkuil 0030p Kypca, HICTOpHSI pa3BUTHSI HAYKH U NMIPAKTUKH, JOCTHKEHUS B
3TOH cepe, UMEHa N3BECTHBIX YUCHBIX, U3JIaraloTcs NepCHeKTUBHBIE HAMIPaBJIECHHs UCCIIE0Ba-
Hu. Ha 3Toif eKkmu BICKa3bIBAIOTCS METOIMUECKHIE M OPTaHU3AIMOHHBIE 0COOCHHOCTH pabo-
ThI B PaMKax JJAaHHOM JUCIMILIMHBI, a TAK)KE JaeTCs aHAJIN3 PEKOMEH1yeMol yueOHO-
METOANYECKON JINTEepaTyphI.

AxaneMuyeckasi JeKuus (WK JeKIHs o0IIero Kypca) — mocie10BaTeIbHOe H3JI0KEHUE MaTe-
pHasia, OCyILecTBIsIEMOe TPEUMYIIECTBEHHO B BII€ MOHOJIOTa npenoiasarenis. TpeboBaHus K
aKaJeMUYECKOH JIEKIIMU: COBPEMEHHBIN HayuHBI YPOBEHB M HACBIIIIEHHAS HH(POPMAaTUBHOCTD,
yOenuTenbHas apryMeHTalus, J0CTYyIHas U IOHATHAs peyb, YeTKas CTPYKTypa U JOruKa, Hajlu-
que IPKUX MPUMEPOB, HAYYHbIX JOKa3aTeNbCTB, 000CHOBaHUH, (haKkTOB.

IIpakTH4Yeckoe 3aHATHE — 3aHATHE, TIOCBSIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HABBIKOB



Y 3aKPEIUICHUIO NTOTY4YCHHBIX Ha JICKIIMY 3HaHui. [IpakTnyeckue 3aHATHSA IO MEXaHHUKE TPOXO-
IAT B (hopMe pelieHus 3a/1a4 ¢ IpeABapUTEIbHBIM aHATH30M UX YCIOBUH M MOCIETYIOIIUM aHa-
JIM30M pe3yJIbTaTOB.

DJIeKTPOHHBIIT yueOHbIi Kypc «MoaekyasipHas ¢pusunka»s LMSMoodle

Kypc npennazHadeH a1 OpraHu3aliy 1 METONYECKOT0 COIPOBOXKIEHUS 00pa30BaTeIbHOIO
npoiecca B pexkume on-line, st opranuzanuu 1 HHGOPMALMOHHOTO 00ECIICYCHUS] CAMOCTOSI-
TEJIbHOM paboThl 00YyUYaOIIMXCSl B OYHOM PEKUME, a TAKXKE JUUIsl YaCTUYHOI0 00eceueHus Te-
KYIIETO0 U UTOTOBOI'O KOHTPOJISI pE3YJIbTaTOB OCBOEHUS IUCLUIIIMHBI.

Ha crpanune kypca https://moodle.uniyar.ac.ru/course/view.php?id=17839npencrapiieHsr:

"  TEKCTHI JICKIIUH;

" 33/1a4M JUIA OPAKTUYECKUX 3aHATUH C TOJPOOHBIM PELICHUEM;

"  KOHTPOJIbHBIE 33/1aHUS U TECTBHI.

6. IlepeyeHb JIMIEH3MOHHOTO U (MJIH) CBOOOJHO PACHpPOCTPAHSIEMOro NPOrpaMMHOIo odec-
NneYyeHusi, UCNO0Jb3yeMOro NMpU OCYLIeCTBJIEHUM 00pPa30BATeJILHOIO Mpolecca Mo JHCIHU-
IUINHE

B npornecce ocymectieHus: 06pa3oBaTENbHOrO Mpoliecca Mo JUCHUILIMHE UCIONIB3YIOT-
cst: Ui GOPMHUPOBAHUS MATEPHUAIIOB Ui 3JCKTPOHHOro yueOHoro kypca B LMSMoodle, mns
MOJATOTOBKA MAaTEpHAaJIOB TEKYIEro KOHTPOJsS YCIEBAEMOCTH U MPOBENEHUS MPOMEKYTOUHON
aTTecTanud, 11 GOpMUPOBAHUS METOJUYECKUX MATEPUAIIOB 10 TUCIHILIIHHE:

- mporpammel MicrosoftOffice;

- u3zareabckasa cucrteMa LaTex;

- uHTeprperaToprpaduknMetaPost;

- Adobe Acrobat Reader.

7. IlepevyeHb cOBpeMeHHBIX NMPo¢ecCHOHANBbHBIX 0a3 JaHHBIX M MH(OPMALMOHHBIX CIpa-
BOYHBIX CHCTEM, HMCIOJIb3yeMbIX NPH OCYLIECTBJEHHH 00pPa30BaTEJIbHOr0 Ipouecca o
AUCHHILINHE (PU HE00X0AMMOCTH)

B mporiecce ocymiecTBiaeHus: 00pa3oBaTeIbLHOrO Mpoliecca Mo AUCIUILTUHE UCTIONb3YI0T-
Cs: aBTOMATU3MpOBaHHas OnbnuoreuHo-uHpopmanronHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. IlepeyeHb OCHOBHOI M ONOJHHUTEJIBHON y4eOHON JUTEPAaTypPhl, pecypcoB HH(pOpMaLu-
OHHO-TEJIEKOMMYHHMKAIUOHHOM ceTH «AHTepHeT» (MpM HE0OXOAMMOCTH), peKOMEHIyeMbIX
JJIS1 OCBOCHHS M CHHUIIIHHbBI

a) OCHOBHAS JIUTEpaTypa

1. CaenneB U. B. Kypc o6melt ¢pusuxu: yued. nocodue /i By30B: B 4 T/ 1. B. CaBenbes; noj
o6ur. pea. B. W. CasenneBa; Hayd.-meton. coBet o ¢pusuke M-Ba oOpa3oBanus u Hayku PO.

T. 1: Mexanuka. MonekynspHas pusuka u TepMoaAuHaMuka. - b.m.: b.u., 2009. - 521 c.

2. CuByxuH, J{.B. O6muii kypc ¢pusmku : yuebHoe nocodue : B 5 1. [DnekTpoHHBIN pecypc] /
JI.B. CuByxuH. - U3n. 6-¢, crep. - Mocksa :@usmatnut, 2014. - T. 2. TepmoauHamMuka u MoJe-
KynspHas ¢pusnka. - 544 c. http://biblioclub.ru/index.php?page=book&id=275624

3. Uponos U. E. 3amauun mo obuie ¢pusnke: yued. mocodue s By3os. / U. E. Uponos; Hayu.-
MeTOo. coBeT 1o ¢uznke M-Ba obpazoBanus u Hayku PO - 10-e uzn., crepeorur. - CII6.: Jlanp,
2006. - 416 c.

0) 10MOJTHUTEIbLHASI JIATEpaTypa

1. ®pum C. D. Kypc obuieit pusuku: B 3 T. : yueOHUK A5 By30B.. T. 1, ®u3ndeckne 0CHOBBI
MexaHuku. MonekynsipHas ¢pusuka. Konebanus u Bonusl. / C. 3. @pumi, A. B. Tumopesa - 11-e
u3[., crepeoru. - CI16.: Jlans, 2006. - 470 c.
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B) pecypcbl cetu «HTEpHET
1. Marepuanst DYK B LMSMoodle https://moodle.uniyar.ac.ru/course/view.php?id=17839.

9. MaTepuajbHO-TeXHHYeCKas 0a3a, He0OX0AMMasl VISl OCYIIECTBJIEHUsI 00Pa30BaTeILHOIO
npoiuecca no JTUCHUILINHE

MarepuanbHo-TeXHHUYECKass 0a3za, HeoOXoaumasi Ui OCYIIECTBICHHUS 00pa30BaTEIBHOTO IMPO-
1ecca 1o AUCHUUIIMHE BKIIIOYAeT B CBOM COCTAaB ClielUaibHbIe TOMELICHHUS:

- yaeOHBIC ayTUTOPUH JJIsi IPOBEJCHHUS 3aHATHI JIEKIIMOHHOTO TUTIA;

- yueOHbIE ayTUTOPUU JJIsl IPOBEACHHUS MPAKTUUECKUX 3aHATHH (CEMUHApPOB);

- yueOHBIC ayTUTOPUU JIJISl IPOBEACHHSI TPYITIOBBIX M MHINBUAYAIBHBIX KOHCYJIbTAIUH;

- yueOHbIE ayTUTOPUU JJISl IPOBEACHUSI TEKYIIIETO KOHTPOJISL M MPOMEKYTOYHON aTTeCTalllu;

- IOMEIIEHUS JJII CAMOCTOSITEIIbHON pabOTHI;

- IOMEILIEHUs JJIsl XpaHeHHs U MPOPUIAKTHIECKOTO OOCITYKHUBaHHUSI TEXHUUECKUX CPEACTB 00Y-
YCHMSI.

CriennasnbHble MOMEIIEHUsI YKOMIUIEKTOBAaHbI CPEACTBAMHU OOYUEHHs, CIyXKaIlUMHU JUIsl Tpen-
CTaBJICHUS y4eOHOI nH(OpMAIIUU OOJBIION ayAUTOPHH.

[TomereHust yisl caMOCTOSITENIbHON paboOThl 00YYaAIOUIMXCA OCHAIICHbl KOMITBIOTEPHOW TEXHU-
KON C BO3MOXKHOCTBIO MOJKIIFOUCHUS K ceTh «MHTepHeT» U 00ecIeyeHrEeM I0CTYIa K 3JICKTPOH-
HOM nH(popmanoHHO-00pa3oBaTenbHOM cpeae AplY.

ABTOp:

[Tpodeccop xadempsr
MUKPOIJIEKTPOHUKHU U o011ei pusuku, a.¢.-M.H. C.b. MockoBckuii



Ipuioxenne Ne 1 k paboueii mporpaMmme AUCHUNIMHBI
«MoJiekyasipaas puznka»

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs TeKylleil U MPOMeKYTOYHOM aTTecTallii CTY/AeHTOB
N0 AUCHUIIHHE

1. TunoBble KOHTPOJIbHBbIE 32IaHUSI UJIH MHbIE MATEPHAJIbI,
Heo0X0auMBbIe JIJISl OlleHKHM 3HAHUI, yMEHU I, HABBIKOB M (WJIH) ONBITA 1€ TeJIbHOCTH,
XapakTepu3youmXx 3Tanbl GopMupoBaHus KOMIETEHIIUI

1.1 KoutpoJibHble 32 JaHNsl U MHbIE MATEPHUAJIbI, HCIIOJIb3yeMble B Mpolecce TeKyle
aTTrecTalnuu

3aganus 1J151 CAaMOCTOATEILHON padoThI
(nposepka cgpopmuposannocmu OITK-1,
uoenmugpuxamopwi: UJ/[-OIIK-1.1, H/[-OI1K-1.2)

3ananus nmo teMe Ne 1 «OcnoBbl MKT. CtaTncTudeckue pacnpeaejieHus»:

1.

2.

5.

BolsicHUTh CBSI3b yCI0BHS a0COJIOTHON YIPYTOCTH CTOJIKHOBEHHUH MOJIEKYJI Ta3a C yCIOBH-
€M paBHOBECHSI.

[IpoBecTu BbIBOA pactipeesenus ['aycca Ayt MOJEIN CTPeNbObl 0 MUILIEHU CO CITyYalHbIM
OTKJIOHEHHEM.

OCBOUTH BBIYUCIICHHE THUIOBBIX HMHTETPAJIOB, BCTPEUAIOIIMXCS MPH BBIUYMCICHUU CPEIHUX
3Ha4YeHMi 1o pacnpenenenusmM Makcpeiia u bonbimana.

C noMoIIbp0 OCHOBHOM M JIOMOJIHUTEIBHOM JINTEPATYPhl, a TAKKE HHTEPHET-PECYPCOB U3Y-
yuTh Borpoc «llapaokchl Ki1accu4eckoi CTATUCTHKI.

BrinonaHsaTe 1omMariHue 3a1anus K MPaKTHYECKUM 3aHATUAM (pelIeHue Mo 3aIaHusIM TTPEmo-
JaBaTens 3a/1a4 u3 [3] crucka OCHOBHOM JIUTEPATypPHI).

3aganusa nmo teme Ne 2 «PeajibHbBIE ra3bi»:

1.

2.

[TonyunTh 3HaUYE€HUS KPUTHUECKUX MapamMeTpoB raza Ban-nep-Baanbca, ypaBHeHHe cocTos-
HUS B IpUBeJIeHHBIX napameTpax. ChopMyInpoBaTh 3aKOH COOTBETCTBEHHBIX COCTOSTHUI.
BbInonHATE JOMAIIHUE 33/1aHUS K IPAKTHYECKUM 3aHATUAM (pEelIeHue 1o 3aJaHHsIM Tpero-
JaBaTelis 3a/1a4 U3 [3] crucka OCHOBHOM JIMTEPATYPHI).

3aganus no teme Ne 3 «IlepBoe Haua 10 TEPMOAUHAMUKHN»:

1.
2.
3.

e

[Tpoananu3upoBath Bce GOPMYINPOBKH MIEPBOr0 Hayajaa TEPMOAUHAMUKY.

O00CcHOBaTh HEBO3MOKHOCTh BEUHOI'O JABUraTeNIs IEPBOrO POAA.

BeiBecTH ypaBHEHMs NOJUTPOIBI I MIEAIBHOIO rasa U rasa Bau-nep-Baansca. IIpoana-
JN3UPOBATH (PU3UUECKUNA CMBICT OTPULIATEIBHON TEIUIOEMKOCTH.

BeiBectu ypaBHeHue Maiiepa.

BoInonHATh JoMalIHuE 3aJjaHusl K IPAKTUYECKUM 3aHATUSAM (pelleHue 1o 3aJaHUsIM Mperno-
naBateis 3a/1a4 u3 [3] crucka OCHOBHOM JMTEpaTyphl).

3aganus no teme Ne 4 «Bropoe Ha4a/10 TEPMOAMHAMUKH

1.

wn

[TpoananusupoBaTh Bce GOPMYIUPOBKH BTOPOrO Havajga TePMOAMHAMUKH. J[0Ka3aTh MX 3K-
BHUBAJICHTHOCTD.

O60cHOBaTh HEBO3MOXHOCTh BEYHOI'O JBUTATENSI BTOPOTO POJA.

Jloka3zaTp niepBYyIO M BTOpYIO TeopeMbl KapHo.

Jloka3aTh HE3aBUCHMOCTh TEPMHUYECKOTIO U KaJOPHUUYECKOr0 YPaBHEHUH COCTOSIHUS HJI€allb-
HOTO rasa.

BbImonHATe JOManIHue 3aaHNsI K TPAKTUYECKUM 3aHATUAM (pelIeHue 1o 3aJaHUsIM perno-
naBatess 3a/1a4 u3 [3] crucka OCHOBHOM JUTEpaTyphl).



3ananus nmo teme Ne 5 «®a3oBbie paBHOBecus H (a30BbIe MePeXOaAbI»:

1.

2.

3.

N3yuuts Bompockl «lIpaBmiio peruara» m «CBOMCTBaA BemecTBa BOIM3U KPUTHUYECKOTO CO-
CTOSIHUSI».

[TpoBectu BbIBOI (popmynsl Knanelipona-Knay3uyca Ha ocHOBe MeTO/a LIMKJIOB U METOJIa
XapaKTEePUCTHUECKUX ()YHKIUH.

BhInmonHATe JOManIHue 3aaHusl K IPAKTUYECKUM 3aHATUSAM (peleHue 1o 3aJaHUsIM MpPerno-
JaBaTelis 3a/1a4 U3 [3] criucka OCHOBHOM JIMTEPATYPHI).

33[[3]-[1/[5[ mo Teme Ne 6 «HOBCPXHOCTHOC HATHIKCHUEC) .

1.
2.

> ow

NGO

10.
11.
12.

13.

14.
15.

16.

17.
18.
19.
20.
21.
22.
23.
24,

25.
26.

W3y4uTh MpakTUYECKYIO0 3HAUMMOCTb KaMWJUISIPHBIX SBICHUI.
BrinonansaTe nomMariHue 3a/1aHus K MPaKTHYECKUM 3aHATUSAM (pEeIeHUE M0 3a/IaHUsIM TTPEro-
JaBartens 3a1a4 u3 [3] crucka OCHOBHOM JIMTEPATYPHI).

1.2 Cnucox BONpPOCOB U (WJIN) 3aJaHUIi 1JIs1 MPOBeIeHHS MPOMEKYTOYHON aTTecTaAlluu
(nposepra cihopmuposannocmu OIIK-1, uoenmughuxamop M/I-OIIK-1.1)

Maccsl aTOMOB ¥ MOJIEKYJI. ['unoresa u nocrosiHHast ABoraapo. 3akoH ABOraipo.
YactoTHoe ompeneneHue BeposTHOCTU. CII0KEHHE BEPOSITHOCTEH B3aMMOUCKIIIOYAIOIINX
COOBITUN. YMHOKEHHUE BEPOSTHOCTEH JUIsi HE3aBUCHUMBIX coObITHI. HopMupoBKa Bepost-
HOCTH.

Ycnosusa npumMeHMMOCTH pacnpenenenus ["aycca.

OnpeneneHue paBHOBECHOrO cocTosiHuA. Kitaccuyeckoe MOJEKYJISIpHO-KUHETHUECKOE
oIpeJiesIeHue TeMIepaTypbl, PoOIeMbl €ro MPUMEHUMOCTH B ra3ax.

WneanbHO-razoBas MKaja TeMIiepaTypsl. TepMOMETpBI.

Teopema 0 paBHOpacHnpeAeIeHUH YHEPTUH 110 CTENEHSIM CBOOOIBI.

XapakTepHble cKopocTu pactipeaeneHus Makcsenna. CpeHsas KUHETUYeCKasi SHEPIUsl.
bapomerpuueckas ¢opmyina. OnbiTel [leppeHa mo sKcrepUMEHTAIbHOMY ONpPEAEICHUIO
yucia ABoraapo.

Bo3pacranue SHTpONIMH NPHU MEPEXO0JE K PABHOBECUIO B 3aMKHYTON CUCTEME.

WUneanpuele iukinl. Padorta rasza. Temmio.

BuyTtpeHnnss sHeprus B tepMoauHaMuke. [lepBoe Hayano TepMOIUHAMUKHY.

Tennoémkocts . MoisipHas U yaenbpHas TEINIOEMKOCTH. YpaBHeHue Maiiepa Uil uaealib-
HOTO rasa.

ITonurponuyecknii mpouecc. Y paBHEHUE NOJUTPOIIBI B HI€aIbHOM Taze. M3omponeccsl kak
YaCTHBIE CIy4ad MOJIMTPOIIUYECKOTO IIpoLiecca.

[uxn Kapuo. TemtoBas u xonoawibHas ManHel. TeopeMbl KapHo.

OCHOBHOE TEpMOJMHAMUYECKOE TOXKAECTBO. [IOHATHE O TEPMOAMHAMHYECKHMX CTENEHAX
CBOOO/IBI.

OHTponMs UJealbHOro ra3a. MI3MeHeHue 3HTPONUH B 00OpaTUMBIX U HEOOPAaTUMBIX MpoLec-
cax.

YpasHenue Ban-nep-Baanbca. Buyrpenussa oHeprus rasa Ban-nep-Baansca.

Opdext xoyns-Tomcona. Temneparypa UHBEpCUH.

Tennoas Teopema HepHera. Tperbe Hauano TepMOIMHAMUKH.

TepMmoannaMmuueckue yciaoBus paBHoBecHs ga3. da3oBbie nuarpamMmel. TpoliHas Touka.
VYpasnenue Knaneiipona-Knaysnyca.

N3orepMmbl Ban-aep-Baanbca u cxxnkeHne ra3os.

Kputnueckas Touka.

IToBepxHOCTHOE HaTsKeHHE. JlaBleHHME TOJ HWCKPUBIECHHOW MOBEPXHOCTHIO. Popmyna
Jlamutaca.

CMauuBaHue U KanWUISIPHbIE SBJICHUS.

Cpennee Bpemst U CpeAHsisl JUIMHA CBOOOIHOTO Mpooera.



27. CBs3p MKy K03 HUIIEHTaAMH, XapaKTePU3YIOIUMH MPOIECCHI IIEpEeHOca.

1.3  IlpumepHbie 32aHUSI HA KOHTPOJbHbIE PadoThI.
(nposepra cpopmuposannocmu OIIK-1, uoenmughuxamopwi: M/]-OI1K-1.2)

KonTpoubnas padora Nel
(paccuumana na 90 murym)

1. IlopmneBoii Hacoc mpeacTaBiIsieT COO0M MWINHAP C NOpIIHEM. Bo BpeMs BbIABM)KEHUS
HOpIIHA 00BbEM O] HUM COEIMHEH C OTKaUMBAEMbIM COCYAOM, ITPH 0OPATHOM XOJ€ KOHTAKT
C OTKAQ4YMBAaEMbIM COCYJIOM IIEPEKPHIBACTCS U OTKPBIBACTCS KIIAlaH, COSAUHSIONINI HACOC C
BHEIIIHEH Cpesioif, IpU 3TOM ra3 MoJ OPIIHEM BbIOPAChIBAETCS HAPYKY.

O6bem oTtkaunBaemMoro cocynal’ = 10 j1, MakcuManbHBIMN 00BEM MIJIMH]IPA HACOCA MPH BhI-
neuHyTOoM nopinHeAV = 0,25 i1, Cyuras nporecc H30TepMUIECKUM, a Ta3 UACaIbHBIM,
HAlTH, BO CKOJIBKO pa3 yMeHbIIUTCS naBienue nocuert = 200 nukinos paboTsl Hacoca.

2. HWcnonb3ys pacnpenenenne MakcBeiuia, HAUTH cpeiHee 3HAUYCHHE BEIIMYMHBI, 00paTHOM
CKOPOCTH MOCTYTIATENBHOTO JABMKEHHS MOJIEKYIBL: 1/17. Macca MOJIEKyIIbI 712, abCONMFOTHAS
temmeparypa T.

3. B3Bech B BoJle APOOGPA3HEIX YACTHYEK BelecTsa miotHocTd o = 0,9 r/cM® u uamerpa
d = 1,03 1077 M HAXOAUTCA B HENOBHKHOI KIoBeTe IpH Temieparype20°C. Haiitu ot-
HOIIICHHE KOHIICHTPAIMI YaCTHYEeK M, /T 2 HAa TIOBEPXHOCTHU B3BeCH (7t1) U HA [ITy-

Oune Smm(1;).

IIpaBuiia BbicTaBJICHUS OLICHKH.
«OTJIMYHO» - BCE 33/1a4M pPeLIeHbI BepHO. J[0MyCKaloTCsl He3HaUUTENbHbIE HETOYHOCTH (OIIMOKa
B YHMCJIEHHOM ONPE/IEIIEHUN KOHEUHOTO WM IPOMEKYTOYHOTO PE3yJibTaTa Mpy MPaBUIbHOM
AHAJIUTUYECKOM PELICHUH, OTCYTCTBUE CChUIKHM Ha MCIIOJIb3YEMbIH 3aKOH NPH MPaBUIILHOM €r0
MaTEMaTUYECKOM BBIPAXKEHUH.
«Xopowo» - 1Be U3 TpEX 3aay pelieHbl BepHo. JlonycKalTcs He3HAYUTEIbHbIE HETOUHOCTH.
JInbo — Bce 3a1aun pelleHbl B LI€JI0M IIPABUIIBHO, HO IMPU 3TOM B OJIHOM U3 33/1a4 IO YILIEHBI
CYLIECTBEHHbIE HETOUHOCTH (HE YKa3aHbl €IMHULBI U3MEPEHUS B KOHEUHOM pe3yjbTaTe, UMEIOT-
Csl HSTOYHOCTH B IPEJCTABICHUN IPOMEXYTOUHBIX PE3YyIbTATOB.
«Y10BJIETBOPUTEIBHO» - BCE 33]]a4l PEIICHbI HE MOJIHOCTHIO MO0 ¢ CYIIeCTBEHHBIMH HETOY-
HOCTSIMH, 1100 BEPHO pEIIeHa TOJIBKO OJHA U3 3aJad.
«Heyn0BJ1IeTBOPUTEJIBLHO» - BCE 33J[aUM PEIIEHbl HEBEPHO, JIMOO pelIeHne He TPECTAaBICHO.

KonTposbnas padora Ne2
(paccuumana na 90 murym)

1. Onuu MOIb HACATBHOTO Ta3a n3o0apuiecku Harpenu Ha AT = 72 K, cooOmuB emy Koauye-
ctBO Teruia @ = 1,6 k/[x. Halitu npupaiienre ero BHyTpeHHEH SHEPIruu 1 BEINYUHY
Y =C,/Cy

2. WneanbHas Xos01WIbHAs MalllMHa paboTaeT 1o ooparHomy 1uki1y KapHo B MHTEpBase TeM-
nepatyp or—11°C no 15°C. Haiiti OTHOIIEHHE OTBOANMOTO OT OXJIAXKIAEMOr0 Teja TerJia
K BHemmHel pabote: @, /A’ (xonoaunbHbIi KOdpPUIHEHT).

3. Tennon3onupoBaHHBIN HUIMHIP Pa3/IeieH HEBECOMBIM ITOPIITHEM Ha JIBE OJJMHAKOBBIC Ya-
ctu. [1o oJHY CTOPOHY MOPIIHS HaXOJUTCSIY MOJIEH HIealbHOro ra3a C nokasarejaeM ajaua-
6aTeIY, IO APYTYIO CTOPOHY - BakyyM. [lopIeHs OTHyCTHIIN, U T'a3 3aI0JIHUI BECh LIUIHHID.
3areM MopuIieHb MEJJICHHO NIEPEMECTIIIN B HayallbHOE nosioxkeHue. Haiitu npupamienue
BHYTpPEHHEH 3HEPTUM U SHTPOIUH B pe3yibTaTe 000ux mporeccos. HauanbHas Temneparypa
razaly.

IIpaBuja BbICTaBJIEHNUS OLIEHKH.

Te xe, 4T0 B KOHTpOJIbHOU paboTe Nel.



1.4  Hrorosslii TecT
(nposepka cghpopmuposannocmu OITK-1,
uoenmugpuxamopwi: UJ/[-OI1K-1.1, HJ]-OI1K-1.2)

20 BompocoB U 3a/1a4 TecTa GOPMHUPYIOTCS CIydaiHOW BRIOOPKOM M3 pasziesioB OaHKa BOIIPOCOB
B LMSMoodle:

Pa3nen OO01ee kojmye- KonnuectBo BO-
CTBO BOITPOCOB B MIPOCOB B T€CTE
OaHKe
W neanbHbie rassl 4 1
CTaTHCTHYECKUE PACTIPECIICHHS 14 5
PeasibHbIe Ta3bI 3 1
ITepBoe Hava0 TEPMOAMHAMUKHI 8 3
Bropoe Hauano TepMoaMHAMUKI 15 5
®dazoBbIe IEPEXOIbI 6 2
IToBepXHOCTHOE HATSHKEHUE 5 1
SIBneHwms mepeHoca S) 1
PaBHOBecHOE M3nmyueHue 6 1

[IpuMepsI BOPOCOB M 33124 TecTa.

ITepBoe Hauano TepMOAMHAMUKH, BOIpoc Ne6

Bo3MoskeH 71 ¢ TOUKH 3peHus IEPBOro Havyajia TePMOJAUHAMUKH 0OpaTUMBIN MPOIECC, B KOTO-
POM TIOTJIOIIEHHE TETIIA COIPOBOXKAACTCS MOHMKEHUEM TEMIIEPATypPHl, a IPH BBIACICHUN TeTlIa
B 00paTHOM MIpoIecCce TeMIIepaTypa yBEIUYNBACTCS?

A)HEBO3MOKEH

B)Bo3MOKeEH.

Craructuueckue pacnpeznenesus, Bornpoc Ne9

Pacnpenenenue bonbiimana siBIsieTCs CAEACTBUEM YCIIOBHS (YCIOBHI):

A) oTcyTcTBHA Apeiida MOJIeKy B IPOCTPAHCTBE CKOPOCTEN

B) otcyrcTBus Apeiida Monekys B IPOCTPAHCTBE KOOPAUHAT

C) orcyrcTBus Apeiida MOJEKyI B IPOCTPAHCTBE CKOPOCTEH U B MPOCTPAHCTBE KOOPAMHAT
D) B3aumHO#1 KOMIIEHCaUU apeiihoB MOJIEKYJ B TPOCTPAHCTBE CKOPOCTEH M B IPOCTPAHCTBE
KOOpJUHAT

Bropoe Hauano TepMoaAMHAMUKH, BOIIpoc Ne®

B cooTtBerctBHM ¢ Teopemoit Heprera Tenao€éMKOCTs TPU CTPEMIICHUN TEMIIEPATyphI K a0co-
JIOTHOMY HYJIIO:

A) monspHas Teroémkocts Cy crpemurtcst k 3R /2, monstpHast Termoémkocts C,—k 5R/2,
YTO COOTBETCTBYET KaJOPHUECKUM CBOMCTBAM OJTHOATOMHOTO ra3a, Tak Kak BCE CTEIIEHU CBOOO-
JIbI, KPOME ITOCTYIATENbHBIX, ''3aMOPaKUBAKOTCS "

B) He usmensercs

C) cTpeMuTCs K HYJIIO

Ha npoxoxnaenue tecra orBoautcs 40 MuUHYT. 3a MpaBUIbHBINA OTBET fgaetcs 1 Oami. B
HEKOTOPBIX CIy4asiX OTBET, HE SIBJISIOLIUICS MOJTHOCTHIO BEPHBIM, MOXET OBITh MPaBUIIbHBIM
YaCTUYHO; 3a Takue oTBeTHI naercs ot 0,05 mo 0,2 6amna. [lItpadgubie Gamibl 3a HEBEpHBIE OTBE-
ThI HE IPELyCMOTPEHBI, 38 UCKIIFOUEHUEM BOIIPOCOB ¢ MHOYKECTBEHHBIM BapUAaHTOM OTBETA.
MaxkcumanbHbli 6as1 3a TecT — 20 6aios.



HpaBnna BBICTABJICHHUA OLICHKH 34 TECT.

«OT1auuHo» - 17-20 6anos.

«Xopomo» -14-16,95 Ganos.
«Y10BJIETBOPUTENBbHO» -8-13,95 Gaos.
«HeynoBiaerBopuTebHO» - MeHee § OALIOB.
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1.5  Chnucok BOIpoCoB K IK3aMeHYy
(nposepra cihopmuposannocmu OIIK-1, uoenmugpuxamop H-OITK-1.1)

[Ipenmer monekymnsipHOil ¢u3uku U TepMoauHaAMUKU. CTaTUCTUYECKUH U TepMOIUHAMUYe-
CKHH METOJIbl OIMCAHUSI COCTOSIHUSI CUCTEMbI. Macchl aTOMOB M MoJieKyin. ['unoresa u mo-
crostHHass ABoraapo. KonndectBo BemectBa. Moaenp uaeanbHOro raza. OnbITHBIE 3aKOHBI
UJeaIbHBIX I'a30B. DMIHUpUYECKas ra30Bas abCOI0THAs TeMIlepaTypa.

Cnyyalinble BenuuuHbl. BepositTHocTh. UacToTHOE ompenaeseHue BeposTHOCTU. ClioxeHue
BEPOATHOCTEN B3aMMOMCKIIIOUAIOIIUX COOBITUH. YMHOXEHUE BEPOSATHOCTEH Ul HE3aBUCH-
MbIX coObITHI. HopMupoBka BepositHocTH. CpefHee 3HaYeHUE JUCKPETHOW CIIyYailHOW Be-
nuuuHbl. [noTHOCTE BeposTHOCTH. CpeHee 3Hau€HHUE HENPEPHIBHO W3MEHSIIOIIEHCS Belu-
yuHbl. [{ucnepcus.

Pacnpenenenue ['aycca m ycioBusi ero mpuMeHHMMOCTH. BbIBOI pacmnpeneneHust ['aycca.
I'paduk Qynkuuu pacnpeneneHus ['aycca.

OcHOBHbBIE MOJOXKEHUS MOJEKYJISIPHO-KMHETUYECKOW Teopuu. PaBHOBECHOE MakKpOCKOIH-
Yec-KO€ COCTOsIHME cUcTeMbl. CpeHss KUHeTH4ecKas sHeprus mosekyi. Kinaccuueckoe mo-
JIEKYJIIPHO-KMHETUYECKOE OIPEIETICHUE TEMIIEPATyphl, IPOOIEMbI €0 IPUMEHUMOCTH B Ta-
3ax.

Temnepatypa. Cioco® u3MepeHusl TeMIepaTrypbl. DMIUPUYECKUE JTUHEHHbIE TeMIleparyp-
HbIe IIKajibl. MneanpHo-ra3oBast mkana remeparypsl. TepmomeTpsl. AGCOTIOTHBINA HYIIb.
@yHKIUA pacnpereseHuss MOJIEKYJI Ta3a Mo MPOEKUUAM CKOpOCTH. BeposaTHOCTh U cpenHee
KOJIMYECTBO MOJIEKYJ B 33JJaHHOM HMHTEpBaJie IpoeKUuu ckopocTd. CpeqHuil KBaapar mpo-
eKLUU CKOpOCTH. Teopema o paBHOpacHpeAeIeHUU IHEPTUH 10 CTEIIEHSIM CBOOOIbI.
Pacnpenenenne MakcBemna it MOZyJsl CKOPOCTH. BEpOATHOCTH M CpellHEE KOJUYECTBO
MOJIEKYJI B 3aIaHHOM MHTEPBAJIE MOYJISI CKOPOCTH.

XapakTepHble cKopocTH pacnpeneneHus Makcpemna. CpeqHsisi KMHETHYECKash SHEpPrusl.
Teopema o paBHOpacnpeieIeHUN SHEPTUH 110 CTENIEHSIM CBOOO/IBI.

Uucno MOJeKysl B pa3IMYHBIX ydacTKax pacrpeaeneHuss Makcpemia. DKClIepUMEHTaIbHas
MpoBEpKa pacnpeneneHuss Makcaenna.

YacroTa ynapoB MojeKyl o cTeHKy. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKON TeopHuH razoB. MoneKyIsipHO-KMHETUYECKUI BBIBOJI ypaBHEHHs MeHenee-
Ba-KnaneiipoHa.

Bbapomerpuueckas popmyna (ruapoarHaMUuecKuid BBIBOJ). Pacmpenenenue atMochepHbIX
ra3oB 1O BblicoTe BONM3U noBepxHocTH 3emiuu. OnbiThl [leppeHa mo skcnepuMeHTalbHOMY
OIIpeAEIEHUIO YKciia ABOraapo.

[IpuHnmn neranpHOrO paBHOBecHsA. BeIBOJ pacnpeneneHuss MakcBeia U3 IpUHIUNA Je-
TaJlbHOTO PaBHOBECHS.

Hpeiid Monexyn uaealbHOrO Ta3a BO BHEITHEM CUIIOBOM Toie. Pacnipenenenue bonbimana.
ITpumenenue pacnpenenenus bonpimana k armochepam ianet. PaccesHue atMmocgepsl.
Bbpoynosckoe nBmxenue. ®opmyna DiiHmTeHHA-CMOIYXOBCKOTO.

MHuKpOCOCTOSIHUE CHCTEMBI (Ha pUMepe pacipeesieHusl MoJeKy raza B oobeme). Beposr-
HOCTH MHUKPOCOCTOSIHUHN. MoJeKynsspHO-KMHETUYEeCKasi UHTepIpeTaus paBHoBecus. JleMoH
Makcgeiia.

[ToHsiTHE O BEPOSTHOCTH MaKpOCOCTOSIHMS. DHTPOIUS Kak Mepa Oecropsiika B CHCTEME.
CBs13b HTPOINNHU C BEPOSITHOCTBIO MaKpOCOCTOsIHUA. Bo3pacTtanue sHTpONUM Mpu NMepexome
K PaBHOBECHIO B 3aMKHYTOW CHUCTEME.

[Ipenmer TepmoanHaMuKu. PaBHOBECHBIE U HEpPAaBHOBECHbIE Mpolecchl. OOpaTHUMble U He-
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oOpaTtuMeble mporiecchl. Mneansubie mukibl. Pabota raza. Temo.

Buytpennss sneprusi B TepMmonuHamuke. Ilepoe Hayano tepmoguHamMuku. OOOOIIEHHBIN
3aKOH COXpaHEeHHUs HHepruu. [IpuHIKI SKBUBAJIEHTHOCTH TeIUla U paboThl. MexaHndyeckuit
SKBHBAJICHT Teruia (ombIT Jxoyns). OYHKIMH COCTOSHUS U MOJHBIE AuddepeHnnansl. M3-
MEHEHHE BHYTPEHHEW 3Hepruu, Temia u padboTsl B 1ukie. HeBO3MOKHOCTh BEYHOI'O JIBUTa-
TeJs IEPBOrO poAa.

Temnoémkocts. MossipHass U ynenbHas TEIJIOEMKOCTH. Tenno€MKOCTh IPH MOCTOSHHOM
oobeme. TermnoéMKOCTh MpH MOCTOSHHOM JaBlIieHUH. Y paBHeHHEe Maiiepa Ui uaeaabHOro
rasa.

Pacxoxnenne KinaccM4ecKol MOJEKYJISIPHO-KMHETHUYECKOW TEOPUM TEIUIOEMKOCTH HUIeallb-
HOTO Ta3a C SKCIEPUMEHTOM. 3aMOpakMBaHUE KOJIeOATebHBIX CTENEHEH CBOOOIBI (3TIEMEH-
TapHas KBaHTOBas MHTeprnperanus). KayectBeHHOE 00bSICHEHHE 3aBUCUMOCTH TEILJIOEMKO-
CTH MOJIEKYJIIPHOI'O BOAOPOJA OT TEMIIEPATYPHI.

[Iponieccrl B mueanbHBIX Tazax. M3obapuueckuii nporecc. M3oxopuueckuit mporecc. M3o-
TepMuueckuil mpomecc. (Pacuer m3MeHeHUsT BHYTpEHHEH SHEpruu, paboThl U KOJIWYECTBA
TEIUIOTHI B 3TUX Ipolieccax.)

Anmnabatuyeckuii mporecc. YpaBHeHHE agualdaTsl At 00paTUMOrO aanadaTuIecKoro mpo-
1ecca B UJealbHOM rase.

[TonuTponmyeckuii mpouecc. Y paBHEHUE MOJUTPOIBI B UACAIBHOM rasze. M3omponeccsl Kak
YacTHBIE ClIy4au MOJUTponudeckoro npouecca. [Iponeccel ¢ orpunarenbHoil TenaoéMKoCcTh
10. (J11s1 pa3MbliieHus: — epBO€ Hayajlo TEPMOJUHAMUKU U TEOPUSI TEIIIOPOJA).

ukn Kapuo. TertoBas n xonoauibHast MamuHbl. KoahGHUIMEeHT 0JIe3HOT0 AeHCTBHS ITHK-
na. [Toctynar Knaysuyca. /loka3zaTenbcTBO HE3aBUCUMOCTH K.I1.J. ukia KapHo oT paboyero
BELIECTBA U MPOTSHKEHHOCTU IPOLECCOB Ha OCHOBE mocTynaTta Knaysuyca (nepsast Teopema
Kapho).

Boruncnenue k.m.j. nukia Kapuo g uaeansHoro raza. [Ipencrasienue o pa3doueHuu mpo-
M3BOJBLHOTO 00pPaTHMOrO IMKJIA HAa COBOKYITHOCTh OeckoHeYHO Mainbix 1uKioB Kapno. Tep-
MOJIMHAaMUYECKOE OIpEAEICHUE IHTPONUU. BTOpoe Hauano TepMOJUHAMUKH U SHTPOIUS
KaK (YHKIIHSI COCTOSIHUS.

[TpuHIMI HEBO3MOXKHOCTU BEYHOI'O JBUTATENsl BTOPOro poxa (mocrynatr TomMcoHa — jopaa
KenbBuHa). Paznnunbie popMyIMpoBKH BTOPOrO Hayalla TEPMOAMHAMMKH, UX SKBHBAJICHT-
HOCTb.

IlepBas Teopema KapHo Kak cileICTBUE OJHO3HAYHOCTH SHTPOINHHU B 3aJJaHHOM TEPMOJMHA-
MHUYECKOM COCTOSIHMM. MaKCHUMalIbHBIN K.I1.J. TEIJIOBOM MAalIMHBI B 33JIaHHOM TEMIIEpATyp-
HOM uHTepBasie (BTopas Teopema Kapno). TemmepaTypa ¢ TOYKM 3peHHs] BTOPOro Hauaia
TEPMOJUHAMUKY (TepMOIUHAMUYECKasi a0COMIOTHAS TeMIIepaTypa).

OCHOBHOE TEPMOJMHAMHYECKOE TOXKIECTBO. lIOHATHE O TEPMOAMHAMMYECKHX CTENEHSIX
cBoOobI. TepMoanHaMuueckue rnpousBoHble. Juddepennuanbaoe KaJopuueckoe ypaBHe-
HUE.

VYpaBHEHUs COCTOSHUS U TEPMOJMHAMMUYECKHE CTENeHH CBOOObI. HezaBUCHUMOCTb TepMHu-
YEeCKOr0 U KaJIOpUYECKOT0 YPaBHEHUN COCTOSTHUS (HA IpUMepe UAEaIbHOTro ra3a).

Huxnst OtTo u Jduzens.

OHTpoNUs UAEANbHOrO ras3a. M3MeHeHne sHTponuu B 0OpaTUMBIX M HEOOpAaTHMBIX Mpoliec-
cax. Terumoobmen. Pacimupenue rasa B myctory. Bzanmuas qudy3us pa3nuyHbIX ¥ 0IMHA-
KOBBIX ra3oB. [lapagokc ['n66ca.

Bospacranue sHTponuu B HEOOPATUMBIX MPOLECCaX, MPOTEKAIOIINUX B 3aMKHYTOH cHUCTEME.
HepasenctBo Knaysuyca.

TepmoauHaMuyeckue MOTEHIMAIBI. XapakTepucTUYeckre (PYHKIMH COCTOSHHS. XapakTe-
pucTtrueckue nepemeHHble. CooTHOIIEHNs MakcBesia sl TepMOJUHAMHYECKUX ITPOU3BO/I-
HBIX.

VYcoBust TEpPMOJMHAMUYECKOTO PABHOBECHS U SKCTPEMYMBI XapaKTEPUCTUUECKUX (DYHKIIMH
COCTOSIHUSL.



35. PeanbHbie ra3el. B3anMoseiicTBre MOJIEKYNI Ha MJIbIX U OOJIBIIINX PACCTOSIHUSAX. Y paBHEHUE
Ban-nep-Baanbsca. BHyTpeHHss sHeprus rasa Ban-gep-Baainbca.

36. Dddexr xoyna-Tomcona. Temmneparypa naBepcuu. Haxoxaenune temrepaTypbsl HHBEPCHU
s ra3a Ban-nep-Baanbca. [IpuHImn rpagyipoBKu TEpMOMETpa B aOCOTIOTHON TEpMOIH-
HaMHUYECKOM ILIKAJIE.

37. Tennosas teopema Hepucra. Tperbe Hauano TepMOJMHAMUKU. TeMI0EMKOCTH MPU TEMIIE-
patypax, OJIM3KUX K aOCOIOTHOMY HYJ0. HegocTuxuMocTs abCOMOTHOTO HYJS TeMIepa-
Typbl. OTpHLaTeNIbHBIE A0COMIOTHBIE TEMITEPATYPHI.

38. Xumuueckuil moreHuuan. TepMoIuHAMHYECKHUE MOTEHIMAIBI ISl CUCTEM C NEPEMEHHBIM
YKCJIOM YacTHII.

39. TepmoauHamuueckue yciioBusi paBHoBecus (a3. da3zoBble quarpammbl. TpoifHas ToOdYKa.
[TpaBuno ¢a3 ['nboca.

40. ITonsitue o ¢a3zoBbIX IMepexoaax mepBoro u BToporo poaa. CkpeiTas TerwioTa Mepexoja.
OnpeneneHHOCTh 3HaKa CKPBITOM TEIJIOTHI IEPEXO0/A.

41. Vpasuenue Knaneiipona-Knay3uyca. JlaBjaeHue HaChIIIEHHOTO Tapa.

42. N3orepmbl Ban-nep-Baanbca u cxxmxenue rasos. [IpaBuno ruiomaneit (Makcsemna). Ilpa-
BUJIO phlyara. MeracTaOMIIbHBIE COCTOSHHUS.

43. Tpoiiabie Touku. [Tomumopdusm Kpuctaios. 3apoabimu ¢as.

44. Kputndeckas touka. CBOHCTBa BellecTBa BOJIM3U KPUTUYECKOTO COCTOSHUS. Boruncnenue
KpUTHYECKUX ITapaMeTpoB Juisd raza Ban-nep-Baanbca. 3ak0H COOTBETCTBEHHBIX COCTOSTHUI.

45. CxiKeHue ra30B U MOJyYeHHe CBEPXHHU3KUX TeMIieparyp. Jletanaepsl.

46. TToBepxHOCTHOE HaTsDKEeHHE. JlaBjeHHWE IOJ HCKPUBICHHONW MOBEPXHOCTHIO. Dopmyra
Jlamaca.

47. Kpaesble yripl. CMaunBaHNE U KaWJUISPHbBIE SIBJICHHUS.

48. SIBnenue nepeHoca B razax. TemionpoBOAHOCTb, MU dy3us, BA3KOe TpeHUE. DMIUPUUECKUE
YpaBHEHHUSI U KAUECTBEHHBIN aHAJIN3.

49. DddexTuBHOE ceyenue paccesHus. CpeqHee BpeMs U CpeHsisl AJIMHA CBOOOTHOTO mpodera.
3aBHCUMOCTB CpEIHEH ITMHBI CBOOOAHOTO mpobera oT Temmepatypsl (hopmyna CésepreH-
1a).

50. TemnonpoBOIHOCTh B razax. DJIEMEHTapHAas MOJEKYJISPHO-KMHETUYECKas TEOPHUs TeIuIo-
npoBoiHOCTH. KoapuumeHT TernnonpoBogHOCTH.

HpaBnna BBICTABJICHHA OLICHKH HA 3K3aMCHE.

B sk3aMeHanoHHbIe OMIIET BKIIIOYAETCA JBa TEOPETUUYECKHX Bompoca. Ha moAroToBky k
oTBeTYy aércs He MeHee 14aca. [Ipu oTcyTCTBUM MOJIOKUTEIBLHON OLEHKH («yIOBJIETBOPUTEIb-
HO» U BBIIIE) O KOHTPOJbHOU padoTte Nel u/unm Ne2 naércst JOMONMHUTENbHAS 33/1a4a [0 TeMe
COOTBETCTBYIOIIEH KOHTPOJIbHON paboThl. B 3TOM ciyyae BpeMs Ha HOJITOTOBKY YBEIMUHUBAETCS
Ha 0,5 4Jaca.

ITo nToram sk3aMeHa BBICTABISECTCSA OJHA U3 OLICHOK: OTIUYHOY, «XOPOLIO», «yAOBIIE-
TBOPUTEIBHO» UM «HEYAOBIETBOPUTEIBHON.

Onenka «OTJMYHO» BBICTABISAETCS CTYAEHTY, KOTOPBIH EMOHCTPUPYET IIIyOOKOE U
MIOJTHOE BJIaJIEHUE COJIepKAHUEM MaTepHualia U MOHATUHHBIM anapaToM KJIacCHUecKOW (U3uKy;
YMEET CBS3bIBaTh TEOPHIO C MPakTUKON. CTyneHT Aa€T pa3BepHYTHIE, ITOJIHbIE OTBETHI Ha BOIPO-
CBI PK3aMEHAIIMOHHOTO OMJIETa U JTOTIOJIHUTEIbHBIE BOIIPOCHI, COOIIOIAET JIOTHYECKYIO TOCIE0-
BaTEJIBHOCTh IIPU U3JI0’)KEHUH MaTepuraa.

Onenka «Xopomuo» BBICTABIIAETCS CTYAEHTY, OTBET KOTOPOI'O Ha dK3aMEHE B LIEJIOM CO-
OTBETCTBYIOT YKa3aHHBIM BBILIIE KPUTEPHSIM, HO OTIMYAETCS MEHbIIEH 00CTOATEIbHOCThIO, TITy-
OMHOI, 000CHOBAaHHOCTBIO U MOJHOTOH. B O0TBeTe MMEIOT MECTO OTAEIbHBIE HETOYHOCTH (HECy-
[IECTBEHHbIE OIIMOKM), KOTOPbIE MCIPABIISIIOTCS CaMUM CTYIEHTOM TOCJE JOMOJHUTENbHBIX U
(M) YTOUHSIOIIMX BOIIPOCOB AK3aMEHATOpA.

Ouenka «Y10BJIE€TBOPUTEIBbHO» BBICTABIISIETCS CTYJIEHTY, KOTOPBII JA€T HETOCTATOYHO
MOJIHBIE U TOCIIE0BATEIbHbIE OTBETHI Ha BOMPOCHI IK3aMEHAIIMOHHOTO OMJIETa U JOTOIHHUTEb-



HBIE BOIIPOCHI, HO MPU 3TOM JIEMOHCTPUPYET YMEHHUE BBIJECINTh CYIIECTBEHHbIE U HECYIIECTBEH-
HbIE MPU3HAKU U YCTAaHOBUTH ITPUUMHHO-CJIEICTBEHHBIE CBS3U. [Ipy N31105)KEHUU OTBETOB J10ILYC-
KalOTCsl OMMOKKU B OMPEAENIEHUU U PACKPBITUU HEKOTOPHIX OCHOBHBIX MOHSTHH, TEPMUHOB, B
(opMyIHpOBKE MOJOKEHUN, KOTOPBIE CTYJCHT 3aTPYyIHSAETCS UCIIPABUTh CaMOCTOSTeNbHO. [Ipu
apryMeHTallid OTBETa CTYIEHT He OOOCHOBBLIBACT CBOM CyxAeHHs. Ha 4acTb NOMOTHUTEIbHBIX
BOIIPOCOB CTYJIEHT 3aTPYJHAETCS 1aTh OTBET WM Ja€T HEBEPHBIEC OTBETHI.

Ouenka «HeynoB1eTBOPHTENIbHO» BBICTABISAETCS CTYIEHTY, KOTOPBIA JEMOHCTPUPYET
pa3po3HEHHbIe, OECCUCTEMHBIC 3HAHU; OSCIIOPAI0YHO M HEYBEPEHHO H3J1araeT MaTrepHuaj; He
YMEET BBIACIATh TJIABHOE U BTOPOCTENIEHHOE, HE YMEET COEUHATh TEOPETUUECKUE MTOJIOKEHUS C
NPaKTUKOM, TOIyCKaeT rpyOble OUIMOKH TP ONPEEIEHUH CYIIIHOCTH PAaCKPhIBAEMBbIX MOHITHH,
SBJICHU, BCJIEICTBUE HENOHUMAHUS UX CYILIECTBEHHBIX U HECYIECTBEHHBIX ITPU3HAKOB U CBS-
3€i; 1aéT HEMOJIHbIE OTBETHI, JIOTUKA U I1OCIIEI0BATEIbHOCTD U3JI0KEHHSI KOTOPBIX UMEIOT CYIlie-
CTBEHHbIC U NIPUHIUIINAIbHBIE HAPYIIEHUS, B OTBETAX OTCYTCTBYIOT BBIBOJIbI. J[OMOITHUTEIbHBIE
Y YTOYHSIIOIINE BOIIPOCHI 3K3aMEHATOpa HE NMPUBOJAT K KOPPEKLUH OTBETOB cTyaeHTa. Ha oc-
HOBHYIO YacCTh JOMNOJHHUTEIbHBIX BOIPOCOB CTYJAEHT 3aTPYIHAETCS JaTh OTBET WJIM JAET HEBEp-
HBIE OTBETHI.

Ouenka «HeynoBiaeTBOPUTENIBHO» BBICTABISAETCS TAKKE CTYACHTY, KOTOPBIA B3sUI 3K3a-
MEHAI[MOHHBIN OMJIEeT, HO OTBEYaTh OTKA3aJICs.



IIpuioxenne Ne 2 k padoueii mporpaMmme JUCHUNIMHBI
«MoJiekyasipaas puznka»

MeToauuecKkue YKazaHus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

OcHOBHOH (POPMOIT TEOPETHUECKOTO HM3JIOKCHHS y4eOHOro MaTepuana Mo JUCIUILIAHE
«MomnekyinsipHas pU3UKa» SBISIETCS JeKIMoHHas Gopma. Ha mpakTHUeCKUX 3aHATHIX aHATH3H-
pYeTcsl U YaCTUYHO TOBTOPSIETCS TEOPETUUECKUI MaTepuall ¢ 3JIEMEHTaMH OIPOCa CTYJCHTOB M
rpymmoBoro oocyxaeHus. Kpome Toro, Ha MpakKTUYECKUX 3aHATUSIX OCYIIECTBISIETCS CAMOCTOS-
TEJILHOE M IPYIIIOBOE PELICHUE 3a/1au 0a30BOr0 YPOBHS M YPOBHS MOBBIICHHON CIIOXKHOCTH. [10
KaXJIOM pEIIeHHOHN 3a/1aye MPOBOJUTCS TPYIIIOBOE OOCYXJIEHUE PE3yJIbTaTOB, BBISICHEHHUE HX
CBSI3U ¢ (hyHJAMEHTAIBHBIMU 3aKOHAMH (U3UKH, Ha KOTOPBIE ONMUpaeTcs pemieHue. B Heodxo-
JMMBIX CIIydasX aHAIM3UPYIOTCS MPeIeIbHbIC IEPEXOIbl.

OcHOBHBIMU (OPMaMHU CaMOCTOSITEIIbHOM pabOThI CTYACHTA SIBISIOTCS M3YYCHHE KOH-
CIIEKTa JICKIIUH, OCHOBHOM M JOTOJHHUTEIBHOW JINTEPATYPhl, HHTEPHET-PECYPCOB 10 3aJaHHUSIM
JUTSL CAMOCTOSITEIBHON pabOThI, pelIeHre 3a1a49 (JJOMAITHIX 3aJaHui ).

Takum o0pa3zom, mepBasi 3ajauya OpraHU3allui BHEAYJAUTOPHOW CaMOCTOSTEIbHON PadOThI CTY-
JICHTa — 3TO COCTaBJICHHE WHAWBHUIYAIBHOTO PACIHCAHHs, KOTOPOE OJDKHO OTpPa)kaTh BpeMs
3aHSATHH, UX XapaKTep, EPEePhIBbI HA 00C, Y)KUH, OT/AbIX, COH, TPOE3 U T.1I.

PexoMeHIaIIUM 11O CAMOCTOATEIbHOI PadoTe ¢ HCTOYHNKAMH HH(OPMAIUH.
[Tpu paboTe ¢ TUTEpaTypOil U HHTEPHET-PECypcaMu PEKOMEHTyeTCs
e uyuTaTh YueOHUKU He moapsy (maparpad 3a maparpadom), a UCKaTh HHPOPMAIIUIO [0 UHTEpe-
CYIOLIIEMY BOIPOCY, ONMUPAsCh Ha KOHCIEKT JICKIMH, TaK KaK CTPYKTypa M IOCJIEeIOBATEIIb-
HOCTb M3JIOKCHHS B JISKIIMOHHOM KYPCE MOXET OTIUYATHCS OT CTPYKTYPHI U MOCIICIOBATEIIb-
HOCTHU Marepuaia B y4eOHUKE;
® TIpH PACCMOTPEHHH KaXKIOTO BOIPOCA MO BO3MOXKHOCTH HCIOJB30BaTh HECKOJIBKO MCTOYHU-
KOB, IOCKOJIbKY TIPY CPaBHEHHHM WH(POPMALMU M3 Pa3HBIX MCTOYHHMKOB JOCTHTraeTcsi Ooliee
riry0OKOe TTOHMMaHKE, BBISBICHHE OCHOBHBIX M BTOPOCTEIICHHBIX aCIEKTOB M3y4aeMOro BO-
npoca;
e MaTeMaTUyecKue MpeoOpa3oBaHUs, W3IIOKEHHBIE B JIUTEpAType, MPOAENBIBATH CaMOCTOS-
TEJBHO TSI AKTUBHOTO OBIIAJICHHSI H3y4aeMbIM BOTIPOCOM.

PexomMeHaal MK 110 CAMOCTOATEIBHOMY PellIeHHIO 32/1aY.

e PelreHue 3a1aun peKOMEHIYETCS HaYMHATh ¢ aHaiau3a yclioBui. IIpexae yeMm mpucrynars K
npeoOpa3oBaHUsM, HY)XKHO BBUICHUTH XapakTep sBIEHHs (Tpolecca), COOTBETCTBYIOIIETO
YCIIOBUSM 3ajjaud, PU3NYECKUE 3aKOHBI, KOTOPHIM JIOJKHO MOAYMHSATHCS SIBIEHUE (Tpoliecc)
B YCJIOBHSX 3a/1a4U.

e B mpouecce MareMaTH4eCKUX MpPeoOpa3oBaHUN IOJE3HO MPOBEPATH MPOMEXKYTOUHBIE pe-
3y/lbTaThl HA COOTBETCTBUE COOOPa)KEHUSM Pa3MEPHOCTHU BEJIWYUH, BXOJAIIMX B (HOPMYIHI,
3TO MO3BOJIUT BBISIBUTh BO3MOXKHYIO OIIMOKY HA paHHEM 3Tarle perieHusl.

e KoOHEUHBIN pe3ynbTaT TakKe HYXKHO IIPOBEPUTH HA Pa3MEPHOCTb, 110 BO3MOKHOCTH — Ha IIpe-
JIEIbHBIE ITEPEXO/IBI.

e [locie noy4eHnss KOHEUHOTO pe3ybTaTa pEKOMEHYETCsl BEPHYThCS K aHAIIU3Y YCIOBUH 3a-
Jla4¥ ¥ IIOBTOPUTH €0 ¢ Y4ETOM PE3YJILTATA PELICHUS.

PexomeHaanum mo NoAroToOBKe K 3K3aMeHY.

e OcCHOBHBIE pEKOMEHJAIIMH T10 MOATOTOBKE K IK3aMEHY T€ K€, YTO U 0 CaMOCTOSITeNIbHOI pa-
0oTe B cemMecTpe — ONMUpaThCs Ha KOHCIIEKT JIEKIUil, CpaBHUBATh M3JI0KEHHE BOIIPOCca B He-
CKOJIBKUX MUCTOYHHMKAX MH(OpMAINH, CAMOCTOSATENLHO MTPOBOIUTH MaTeMaTHYECKHE TPeoo-
pa3oBaHusl.

e PexoMeHayeTcs HAMETUTh MPUMEPHBIN TpaduK H3ydeHUs] MaTepuaa, THEBHYIO HOpMY C yué-
TOM KOJIMYECTBA JTHEH HA MOATOTOBKY.



e XenarenbHo coOMIOAATh PACHOPSAOK JIHS, BEBIHOCS OCHOBHYIO HAarpy3Ky Ha YTPeHHUE U
JHCBHBIC 4YacCHhl. O6H33T€HBHO OTBOAUTH BpECMA Ha COH, IPOTYJIKH, PCTYJIAPHOC MMUTAHUC.

e [Ipu BOBHMKHOBEHWH 3aTPYIHEHHH C KAKUM-JIHOO BOTIPOCOM PEKOMEHIYETCs TIEPEHTH K Clie-
JTYIOIIMM BOIpPOCaM, He TpaTs BpEMEHH Ha JaHHbIN. B nanapHeiieM MoKHO BEpHYTHCS K BO-
IIPOCY, BbI3BABILIEMY 3aTPYAHEHUE, 334aTh €r0 IIPENOAaBaTe0 Ha KOHCYIbTallUH.

¢ B KOHIIE MOArOTOBKH 11€/1IeCO00pa3HO KPAaTKO MPOCMOTPETH BCE BOMPOCHI, MOIBITATHCS BbIJIE-
JUTH B KAXJIOM OCHOBHBIE TIOJIOKEHUSI.



