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1. EJIM OCBOEHMUSA JUCHHUITJIMHBI

- OBJIAJICHUC 0a30BBIMH 3HAHUSIMH (bYH,I[aMeHTaJ'IBHBIX pa3aciioB (1)I/ISI/IKI/I, HCO6XO,I[I/IMBIMI/I JIIA
OCBOCHUA (bI/ISI/I‘IeCKI/IX OCHOB B AACPHBIX pC€aKTOpax 1 MaT€puaiax.

2. 3AJIAYM OCBOEHMUSA JTUCLHUIIJIMHBI

33}13‘11/1 H3YyYCHUA TUCHUIIJINHDBI:

- HU3YUCHUC TCOPHHU 110 TCMaM: MCXAaHWKa, 3JICMCHTBI pCHHTHBHCTCKOﬁ MECXaHUKH, KoJIcOaHMS U
BOJIHBI,

- MoOJIeKyJIsipHast (U3MKa U OCHOBBI TEPMOJIMHAMHKH, HJICKTPHYECTBA U MarHETU3Ma, ONITHKH U
aTOMHOW (PU3HKH;

- Pa3BUTHC HABBIKOB PCHICHUSA 3a4a4 10 JaHHBIM TCMaM;
- OCBOCHHC IMOCTAHOBKU 1 MPOBCACHUA (1)I/I3I/I‘~I€CKI/IX OKCIICPUMCHTOB;,

- MOJYy4YEeHHE MPAKTUYECKUX HABBIKOB MO 00pabOTKEe M MHTEPIPETAIIUN PE3yIbTaTOB IKCIIEPUMEHTOB
B IIPOLIECCE BBIMIOJIHEHUS J1a00paTOPHBIX padoT;

- pa3BUTHE KYJIbTYpPbl MBIIUIEHUS (CHOCOOHOCTH K OO0OOIGHWIO, aHAIU3y, BOCIPUSATHIO
uHpOpMAIHN);

- PAa3BUTHUC MMPAKTHYCCKUX HABBIKOB JIOTUYCCKH BEPHO, APrYMCHTHPOBAHO U SICHO CTPOUTH YCTHYIO U
IMMCbMCHHYIO PCYb.

3. MECTO JUCIHHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITIPOI'PAMMBI (1anee
OIl) BAKAJIABPUATA

JlMcuuIuinHa peanu3yercss B paMKax 00s3aTeIbHOM YacTH M OTHOCUTCS K €CTECTBEHHO-HAYYHOMY
MOJZYJIIO.

st ocBOEHUSI NTUCHIMIUIMHBI HEOOXOIUMBI KOMIIETCHIIMH, CHOPMHUPOBAHHBIE B paMKaX H3YYCHHS
CIeNYIOIUX TUCHUIIINH: «MaTeMaTHuueckuil aHanm3y», «AHaJIUTHYEeCKass reomeTpus», «JIuHelHas
anreopay.

JIMCUIMTUIMHBL W/MITM TIPAKTUKH, ISl KOTOPBIX OCBOCHHE JAHHOW UCIMIUIMHBI HEOOXOAWMO Kak
npeamectByromee: «O061as pusrka (AMEKTPUIECTBO U MArHETU3M )y, «O011as ¢pusnka (BOJIHBI, ONTHKA
U aTOMHas (U3HKA)».

HucuunimHa n3ydaercs Ha 1 kypce Bo 2 cemecTpe.
4. MIEPEYEHDb IINIAHUPYEMBIX PE3YJIIBTATOB OBYYEHUSA 11O AUCHUIIJIMHE,

COOTHECEHHBbIX C ININIAHUPYEMBIMH PE3YJIbBTATAMU OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

B pesymprate ocBoenust OIl OakamaBpuara oOOydYarOIIMICS TOJDKEH OBJIAJETh CICTYIOUTUMU
pe3ynbTraTaMu 00y4eHUs 0 AUCIUILITIHE:



Koanl HaumeHnoBanue Koa n HamMeHOBaHUe HHAUKATOPA
KOMIIeTeHIU I KOMIIeTEHITHH JTOCTHKeHHSI KOMIIeTEeHIINH

OIIK-1 Cnoco0€eH UCI0JIb30BaTh 3-OI1K-1 3nare: 6a30BbIE 3aKOHBI
0a30BbIC 3HAHUS €CTECTBCHHOHAYYHBIX JIUCIIUTUIMH, OCHOBHBIE




€CTECTBEHHOHAYYHbIX MaTeMaTHYECKUe 3aKOHbI, OCHOBHBIE (PU3UUECKUE
JUCLUIIIINH B SBJICHMS, IIPOLIECCHI, 3aKOHBI U TPAHULIBI X
npodeccHoHaIbHOM IIPUMEHHUMOCTH; CYIIIHOCTh OCHOBHBIX
JEATEIIBHOCTH, IPUMEHATh | XUMUYECKUX 3aKOHOB U SIBJICHUI; METO/IbI
METOJbl MATEMATHYECKOT0 | MaTEMAaTHYECKOr0 MOJIEIUPOBAHUS,

aHalIM3a U MOJACIIMPOBAHUsA, | TEOPETUYECKOIO U IKCIIEPUMEHTAIBHOIO

TEOPETUUECKOI0 U UCCJIEI0BAHUS
SKCIEPUMEHTAIBLHOTO V-OIIK-1 YMeTb: BBISBIATh
HCCIIEIOBaHUS €CTECTBEHHOHAYYHYIO CYIIIHOCTh Ipo0ieM,

BO3HHMKAIOIINX B X0J1¢ Tpo(ecCHOoHaTbHON
JIeATETLHOCTH, MPUBJICKATh JJI UX PEIICHUS
COOTBETCTBYIOIINI (U3UKO-MATEMATHUCCKUMA
amnmapar

B-OIIK-1 BnageTrs: MaTeMaTH4YE€CKUM annapaTomM
TSt pa3pabOTKKU MOJIENIEH MPOIECCOB U SIBIICHUH,
pEIICHUS TPAKTUYECKUX 3a]1a4

PO eCCUOHAIBHON JEATEIHHOCTH; HABBIKAMU
HCITOJI30BaHUS OCHOBHBIX 00IIE(PU3NISCKIX
3aKOHOB ¥ MPUHIIUIIOB

OI1K-3 Crioco6HoCTh uctonbzopats  |3-OIK-3:

0a30BbIE TCOPETUUYCCKUE - TEPMOJMHAMHYCCKHI METO]T pacyeTa
BHaAHUA q)yHIIaMeHTaHI)HBIX MaKpOCKOHI/IquKI/IX BCJIIMYHUH CUCTCM MHOT'UX
pa3ziesoB ooIei u YaCTHIIL,

TeopeTHueckoil Gu3uky st [ NEPBOE M BTOPOE Hayaa TEPMOIMHAMHUKH,

Zam1au TEIIONPOBOAHOCTH, BA3KOCTH U 1uddysumn,

V-OIIK-3:

- IPOU3BOJIUTH PACYETHI MAKPOCKOITNYECKUX
MapaMeTpoOB BEILLECTBA, UCIIOJIb3Yys OCHOBHbIE
TEPMOJNHAMHYECKHE COOTHOILIEHUS U
CTaTHCTUYECKUE QYHKIIMHN pacIpeesIeHus,

- KOJIMYECTBEHHO PEIIaTh KOHKPETHBIE 3a]]a4 B
paMKax mpuHATHIX npuommxennii. B-OITK-3:

- OCHOBAMH CTaTUCTUUYECKOTO MOAX0A K PELICHUIO
3a]1a4 MOJIEKYJISIPHON (DU3HKHI

5. OFBEM JMCHUIIVIMHBI B 3BAYETHbBIX EJIMHUILIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIJAEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIIUXCA C MPENOJABATEJIEM (II0 BHIAM 3AHATHHA) W HA
CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCHA

KoandyecTBO 4acoB HA BUJ

Bup padorsl
padoThI 0 ceMecTpaM:

KonTakTHas padora o0y4yarommxcs ¢ npenojgasareiemM

AyIMTOpPHBIE 3aHATHS (6ce20) 128
B ToMm uncne:

JleKyuu 32

npaKkmudecKue 3aHamusl 64

(u3 HUX 8 hopMme npakmuyecKol N0O20MOoBKU)
J1abopamopuble 3aHAMusL 32
(u3 HUX 8 hopMme npakmuyecKol N0O20MOoBKU)




IIpomexyTouHast aTTeCTALMUSA
B ToMm uucne:
9K3AMEH o4
CamocrosiTesibHasi padoTa 00y4Yarommxcst
CamocrosiTesibHas padora o0yyarommxcs (6cezo) 34
Bcero (uachi): 216
Bcero (3aueTHble eIMHULIBI): 6

6. COAEP) KAHME JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM (PA3IEJIAM)
C YKA3AHMEM OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMUIYECKHUX YACOB
W BUJOB YYEGHBIX 3AHATHIA

6.1. Pazoensl Oucyuniunsl u mpyooemMKOCHmb RO 6UOAM YUEOHBIX 3AHAMUIL (6 AKAOEMUUECKUX YaACax)

Hepensi| Ne HanmenoBanme pa3aesia /TeMbl I CHUIITHHBI Buabl yueOHoii padoThI
n/n

Jlex | Ilp | JIa6 | Bue| CP

ayn| O

1-16 |1. |Mouekyasipuasi pu3MKA ¥ TEPMOAMHAMHKA 32 | 64| 32| - | 52
1,2 |1.1.|OcHoBHbIE NOHATHS U 3aKOHBI MOJIEKYIIAPHOH (pU3UKU 4 120 4 - 7
3,4,5 |1.2.|IlepBoe HaYaI0 TEPMOANHAMUKHI 4 1 22| 4 - 7
6-8 |1.3.|CraTuctuueckue pacrpeeneHus 4 1 - 4 - |7
9-11 |1.4.|SBnenus nepeHoca 4 1 -1 4] -7
12,13 |1.5.|Btopoe Hayano TepMoIuHAMHKA 4 1 22| 4 - 8
14 |1.6.|PeanbHble rassl 6 - 6 - 8
15,16 [1.7.|7Kunkoe ¥ KpUCTaNTMYECKOE COCTOSTHUE BEIIeCTBA 6 - 6 - 8
Hroro 3a 2 cemecTp 32 | 64| 32| - | 52

Bcero: 32 | 64|32 | - |52

Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3auamus / cemunapwl, Jlab — nabopamopHvie 3anuamusl,
Bueayo — sneayoumopnas xonmaxkmuas paboma, CPO — camocmosmenvuas paboma 00y4aomuxcs,
111 — npakxmuueckas no02omosKa.

6.2. Codepiicanue oucyuniunsl, CMpyKmypupoeantoe no pazoenam (memam)

Jlexyuonmnwiil kypc

Henenn HaumenoBanue

Ne |pa3nena /Tembl Coaepxanue
JAUCHMILTUHBI

1-16 |1. |Moueky.isipHasi QU3HKA H TEPMOIHHAMHUKA
1,2 |1.1.|OcroBHBIE moHsTHS U | MOJEIb UICATBHOTO Ta3a. JIMHAMHYECKU 1 CTATHCTUYECKUH

3aKOHBI MeTo1bl. OCHOBHOE ypaBHEHUE MOJIEKYIIPHO-KMHETUYECKOM
MOJIEKYIISPHOM TEOPHUH UJICATBHBIX Fa30B Ul 1aBJICHUs. Y paBHEHHE
uzuKK Knaneiipona-Meneneesa. @U3nyecKuil CMbICI YHUBEPCAIbHOU

ra3oBOU MOCTOSHHOM.




3,4,5 |1.2.|TIepBoe Hauamno MonexysipHO-KMHETHYECKOE TOJIKOBaHUE a0COIIOTHOM
TePMOINHAMUKH TeMIEepaTyphl. TemnepaTypHble MIKaIbl: YMIMPAYECKas,
a0CoIOTHAs, TEPMOIMHAMUYECKAst, MK TyHapOIHas,
IIpaKTHUYECKasl.
6-8 |1.3.|CraTrcTHueckue Yucno creneHeit cBo001bl. 3aKOH paBHOpACIIPEIEIICHUS
pacIpeeIeHus SHEPIUH 1O CTENEHAM cB000AbI MoJieKyIl. CpeaHsis
KMHETUYECKasi JHEPIHsI IOCTYIATEIbHOIO ABM)KEHNS MOJIEKYI.
9-11 |1.4.|SIBnenmst mepenoca |PaBHOBECHOE M HEPABHOBECHOE COCTOSIHUA ra3a. PaBHOBECHbIC
1 HEPaBHOBECHBIE
12,13 |1.5.|Bropoe Hauaio npoueccel. BHyTpeHHss sHeprus uaeanbHoro rasa. Padbora raza
TepMOIMHAMHUKA pu pacumpenuu. I'padudeckoe npencrapieHne padoThI.
KommuectBo temnorsl. [lepBoe Hayaio TEpMOJAMHAMHUKMY.
TemnoemMkocTb. Y aenbHas U MOJISIPHAs TEIUIOEMKOCTH.
TemnoeMKoCTb P MOCTOSHHOM JIaBJIEHUU U IOCTOSSHHOM
obbeme. Kitaccuueckast MOEKyIIpHO-KUHETHYECKast TEOPUs
TEIJIOEMKOCTH UJICAJIbHBIX Fa30B U €€ OTPAaHUYEHHOCTb.
14 |1.6.|PeanbHbIe a3kl Anmnabarnyeckuil npouecc. [lomutponuueckuii mpouecc.
ITokazaresnap MOAUTPOIBI 11 ©30XOPUUYECKOTO,
M30TEPMUYECKOT0, N300apriecKoro npoueccon. Padora,
COBeEpIIaeMasi ra3oM MpHU Pa3INYHBIX MPOLIECCaX.
15,16 |1.7.|’Kuakoe u Cayuaiineie coObITHs. BepostHOCTh. Cllo)KE€HHE U YMHOXKECHHE
KPUCTALUINYECKOE BEPOATHOCTEH.
COCTOSIHUE BEILECTBA
IIpakmuyeckue/cemunapckue 3aHAmus
Hepnens HaunmeHnoBanue
Ne |paszaena /TeMbl Coaepixanue
AUACHHUILIMHBI
1-16 |1. |Mouneky isipHasi pU3HKA H TEPMOTHHAMHUKA
1-5 |1.1.|OcHoBHBIE OHsATH 1| MOAENb UACAIBHOrO ra3a. JJMHaMUYECKUN U CTaTUCTUYECKUN
3aKOHBI MeTo]1bl. OCHOBHOE ypaBHEHUE MOJIEKYISPHO-KMHETUYECKOM
MOJIEKYIISPHOH TEOPUU UICATBHBIX Ta30B AJIs AABJICHUSA. Y DaBHEHUE
dusuku Knanelipona-Menneneesa.
6-10 |1.2.|TIepBoe Hagano Yucno creneHeit cBo00bl. 3aKOH paBHOpACIIpeIeIeHUS
TePMOIMHAMUKH SHEPTUU 10 CTENEHsIM cBOOO bl MoJieKyl. CpeaHsis
KMHETUYECKasi JHEPIHsl IOCTYNATEIbHOTO ABM)KEHUS MOJIEKYI.
11-15 |1.5.|Bropoe Hagaio PaBHOBecHOE 1 HEPAaBHOBECHOE COCTOSIHUSA ra3a. PaBHOBeCHbIE
TepPMOINHAMHUKA U HEPAaBHOBECHBIE MTPOLIECCHl. BHYTpEHHsIs SHEPTUs UIE€aIbHOTO
ra3a. PaGota rasza npu pacumpenun. ['paduaeckoe
npeacrasieHue padotsl. Komumuecto Temnotsl. [lepBoe Hauano
TepMOANHAMUKH. TerI0eMKOCTh. Y IebHast U MOJIIpHAst
TEIVIOEMKOCTH. TEeII0eMKOCTb PU IOCTOSIHHOM JABJIEHUU U
nocTosiHHOM o0bemMe. Kimaccuueckas MoJeKyIsipHO-
KMHETUYECKasi TEOPHSI TEMIJIOEMKOCTH U/I€aIbHBIX TA30B U €€
OTPaHUYEHHOCTb.
Jlabopamopnuvie 3ansamus
Hepneasi| Ne |HanmenoBanue pasaena /Tembl gucuumiiunel | Coaepixanue
1-16 |1. |Moueky.isipHasi QU3HKA H TEPMOIHHAMHUKA




1,2 |1.1.|OcHOBHBIE OHATHA U 3aKOHBI MOJIEKYJISIPHON
bu3uKn

3,45 [1.2.|ITepBoe HaYaJI0 TEPMOIUHAMUKH

6-8 |1.3.|CraTucTtuueckue pacmpenaeneHus

9-11 |1.4.|fIBnenus nmepeHoca

12,13 |1.5.|Bropoe Hayano TepMOIMHAMHUKH

14 |1.6.|Peanbuble ras3sl

15,16 |1.7.|2Kuakoe 1 KpUCTaUIMYECKOE COCTOSIHUE
BeIICCTBA

7. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JJIsA
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIINXCS O JUCHUILJINHE

1. JlaGoparopHblii mpakTUKYM 10 Kypcy «O0mmas ¢pusuka», pasaen «MonekynspHas Gpuznukay / mon
penakuueit Mapkuna A.I1. u Macreposa B.C. — O6uunck: AT, 1998.

2. T'yp6uu A.®. MeTtoanueckue yKazaHus K BBIIIOJHEHUIO J1a00paTOPHBIX paboT 1o Kypey «Oomas
¢usukay. — O6uunck: UATD, 1999.

8. ®OHJ OHEHOYHBIX CPEACTB JUISsI TIPOBEJEHU A TEKYIIEN U
IMPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIIUXCSA ITIO JUCIUIIJIMHE

8.1. Cea3b mesrncoy ghopmupyemvimu KoMnemeHYUAMU U Yopmamu KOHMPOIA UX 0CBOECHUS

Ne | KonTposupyembie NuaukaTop 10CTHXKEHUS HaunmeHoBaHHME OLIEHOYHOIO
n/n | pasaeuabl (TeMbl) KOMIIETEHIIUH CpeAcTBa TeKyLIel u
JUCHMIIINHDBI NMPOMEKYTOUYHOI aTTecTAlNU
Tekymas arrecranus, 2 ceMecTp
1. | Pazmen 3-OIlK-1, Y-OIIK-1, B-OIIK-1 | KonnokBuym
KonTponbnas padota

IIpomexyTouHas arrecTanus, 2 ceMecTp
‘ DK3aMeH 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 | Dx3aMeHAaIMOHHBIA OMIIET

8.2. Tunoevie KonmpoavHble 3a0AHUA UL UHBIE MAMEPUATbL, HE0OX00UMbLEe 014 OUEHKU 3HAHUIL,
YMEHUIL U HABLIKO8, XAPAKMEPUSYIOUIUX IMANBL POPMUPOEAHUA KOMNEMEHYUTL

@OHJ OIICHOYHBIX CpeaACTB IO AUCHUILINHE obecreynBaeT IMPOBEPKY OCBOCHUA INNIAHUPYCMBIX
PE3YyIbTAaTOB o6yquI/151 (KOMHeTeHLII/Iﬁ n ux I/IH,Z[I/IKaTOpOB) nmocpeaACTBOM MepOHpI/IHTI/Iﬁ TeKanefI n
HpOMG)KyTO‘IHOfI arTeCTalivu 1o JUCHUIIIINHE.

OneHounsle cpencTBa npuseacHs! B [Ipunoxennn «@OHT OLIEHOYHBIX CPEICTBY.

8.3. Memoouueckue mamepuanvt, onpeoensiowiue nPoyeoypbl OUCHUBAHUA 3HAHUI, YMEHUI,
HA6bIKO6 U (unu) onvima OeAmeabHOCMU, XaAPAKMEPUIYIOWUX Imansl QGopmuposanus
KomnemeHnyui

Hrorosas arTecTalus 1o JUCHUIIIINHE ABJIACTCA MHTCTPAJIbHBIM ITOKAa3aTCJIEM Ka4€CTBa TCOPETUUCCKHUX
U MPAKTHYCCKUX 3HAaHUM ¥ HaBBIKOB 06yqa}onmx0ﬂ IO AUCHUIINIMHE M CKJIaAbIBACTCA M3 OLCHOK,
IMOJIYUYCHHBIX B XOO€ TeKyIJ.[efI u HpOMCXCYTOQHOﬁ aTTeCTalnu.

Tekymias arrectamnus B CEMECTPE MPOBOAUTCS C LETbIO 00ECTIEYCHHST CBOEBPEMEHHOM 00OpPaTHOM CBSI3H,



1L KOPPEKIMK 00y4YeHHs, aKTHBH3AIMY CAMOCTOSTEIbHOW PabOThl 00y4YaromuXcs.

[IpomexxyTounast arrectanus TpeaHa3Ha4YeHa ISl OOBEKTUBHOTO TOATBEPXKICHHUS W OICHHWBAHHS
JOCTHTHYTBIX PE3YJIbTATOB 00YUYEHUS MOCIIE 3aBEPIICHUS U3YUCHUS JUCITUTIITNHBL.

TeKyma;I arTeécranuAa OCyHIECCTBIIACTCA ABa pa3da B CEMECTP:

o koHTpoibHas Touka Ne 1 (KT Ne 1) — BeIcTaBIIsSIETCS B 3JIEKTPOHHYIO BEIOMOCTh HE MO3/THEE 8 HeIeIn
yueOHoro cemecTpa. BkitouaeT B ce0sl OIEHKY MEPONPUATHN TEKYIIETO KOHTPOJIS ayTUTOPHOU U
CaMoCTOSITeNIbHOM paboThl oOyuarolierocss Mo paszgenam/remMaMm y4eOHOHM nucuuruiveel ¢ 1 mo 8
HEJIEI0 y4eOHOro CeMecTpa.

o koHTpoibHas Touka Ne 2 (KT Ne 2) — BeicTaBisieTcss B JIEKTPOHHYIO BEOMOCTh HE To3zHee 16
Helenu ydeOHOro cemectpa. Bxiodaer B ceOsl OLIGHKY MEPONPHUSTHI TEKYIIEro KOHTPOJIsS
ayTUTOPHOM M CaMOCTOSTENILHOM paboThl oOydaromierocs 1O pasjenam/TeMaM  ydeOHOU
JTUCIUTIINHEI ¢ 9 o 16 Henmento yaeOHOTro cemecTpa.

Pe3ynbTarhl Tekymiel M MPOMEKYTOYHON aTTECTAMK TOJIBOISITCS IO IIKalle 0amIbHO-PEUTUHTOBOMN
CUCTEMBI.

JTan peiiTUHIOBOI cUcTEeMBI / Henens bana
OueHo4HOE CpeacTBO Murmy™ Makcamyn

Tekyias aTTecTanus 1-16 36 60
KontposbHas Touka Ne 1 7-8 18 30
Konnoxeuym 7 18 30
KonTpoJsbHasi Touka Ne 2 15-16 18 30
Koumponvnas paboma 15 18 30
IIpomexyToynas arrecranus - 24 40
OK3aMeH -

OK3amenayuonHvlll burem - 24 40
HUTOI'O no aucumMinHe 60 100

* MuHHUMabHOE KOJIMYECTBO OAJUIOB 3a OIEHOYHOE CPEICTBO — ATO KOJUYECTBO OayioB, HAOpaHHOE
oOydaromumMmcsi, TpU KOTOPOM OIEHOYHOE CPEACTBO 3aCUMTHIBACTCS, B MPOTUBHOM Cllydae
O6yanOHIHI>'IC$I JOJDKCH JIMKBUIWPOBATH MMOABUBIIYIOCA aKaJCMHUYCCKYIO 3a/I0JDKCHHOCTD 110 TCKymeﬁ
WJIM IPOMEKYTOUYHOM aTTecTaliui. MUHUMaIbHOE KOJIMYECTBO OAJIOB 3a TEKYIYIO aTTeCTAIlUIo, B T.4.
OTJIETTLHOE OIIEHOYHOE CPEJCTBO B €€ COCTaBe, U MPOMEKYTOUHYIO arTecTanuio coctasisieT 60% ot
COOTBETCTBYIOIINX MaKCUMAJIbHBIX OallIOB.

CryaeHT cunTaeTcs aTTeCTOBAaHHBIM IO pa3Jeny, 3a4eTy WU DK3aMeHy, eCJii OH Habpai He Mmenee 60%
OT MaKCHMaJbHOTO 0aa, MpeaycCMOTPEHHOro pabodel mporpaMMoil.

CrtyneHT MOXeT OBbITh aTTeCTOBaH MO AWCUUIUIMHE, €CITH OH aTTeCTOBaH MO KaXJAOMy pasleny,
3a4eTy/PK3aMeHy M €r0 CyMMapHBIN OaJlT cocTaBisieT He MeHee 60.

Onpeodenenue 6onycoe u wumpaghos

Bonycel: moompureabHble OaNIbl CTYACHT MOXET MOJYYUTh K CBOEMY PEUTHHTY B KOHIIE CEMeCTpa 3a
MPUCYTCTBUE HA JICKIUSX, MPAKTHYECKUX U JIAOOPATOPHBIX 3aHATUSIX M AKTUBHYIO M PETYJISPHYIO
paboTy Ha 3aHATHUSX.

bonyc (nmpemuanbHble Oayuibl) HE MOXKET IpEBBIMIATh 5 OaIoB, BMECTe ¢ OaulaMM 3a TEKYIIYIO
aTTecraiuio — He 6onee 60 6anoB 3a cemecTp.

8.4. IlIkana ouenku 006pazoeamenbHbIX OOCHMUNCEHUT



HToroBas arrectanus 1o AUCHUILINHE oueHuBaercs 1o 100-0ayuibHOI IIKaie U MpeacTaBiIseT CyMMY
0aJu10B, 3apabOTaHHBIX CTYJEHTOM NP BBINMOJIHEHUHU 33JaHUi B paMKax TEKyIIeH W MpOMEKyTOUHOM

aTTecTaluu

Cymma
oannoe

Ouenka no
4-x pannvHou WKane

Ouenka
ECTS

Tpeoosanusn K yposeHio oceoenus yueoHo
OUCUUNIUHBL

90-100

5- «omauunoy/ «3aumenoy»

OneHka «OTJINYHO» BBICTABIISETCS CTY/AEHTY,
€CJIM OH ITYOOKO U MPOYHO YCBOWII
IIPOrpaMMHBII MaTepHall, UICUEPIbIBAIOLLE,
MOCIIEI0BATENBHO, YETKO U JIOTUYECKU
CTPOIHO €ro u3jaraeT, yMeeT TECHO
YBSI3bIBAaTh TEOPHIO C IPAKTUKOM, UCIIOJIb3YET
B OTBETE MaTepuaj MOHOTpapuiIecKon
JUTEPaATyphbl

85-89

75-84

70--74

4 - «xopoutoy/
«3a4meHo»

65-69

60-64

3-
«V00871emEoPUMenbHOY/
«3aumeHoy

O1eHKa «XOpOLIO» BBICTABISETCS CTYACHTY,
€cJIi OH TBEPAO 3HAET MaTepuall, FpaMOTHO U
10 CYIIECTBY M3JIaraeT ero, He JoIycKas
CYLIECTBEHHBIX HETOUHOCTEH B OTBETE HA
BOIIPOC

OueHka «y10BJIETBOPUTEIBHOY BbICTABISAETCS
CTYJICHTY, €CJId OH UMEET 3HAHUSI TOJIBKO
OCHOBHOT'0O MaTepuasa, HO He YCBOWII €ro
JIeTaliel, TOMyCKAeT HETOYHOCTH,
HEJ0CTAaTOYHO MPaBUIIbHBIE (POPMYITUPOBKH,
HapyIIEHUS JOTHYECKON
MOCJIEIOBATEIbHOCTH B U3JI0KEHUU
MIPOTPaMMHOT0 MaTepuasa

0-59

2.
«HEey0061emeopuUmensHoy/
«He 3aUmeHO»

Or1eHKa «HEYAOBJIETBOPUTEIHLHOY
BBICTaBIIIETCS CTYJIEHTY, KOTOPBIH HE 3HAET
3HAQYUTEJILHOM 4aCTH MPOrPaMMHOI0
MaTepuana, JOMyCKaeT CYIIeCTBEHHbIE
omn6Oku. Kak mpasuio, oneHka
CHEYAOBJICTBOPUTCIBHO» CTABUTCA
CTY/IEHTaM, KOTOPbIE HE MOT'YT NPOJOKUTh
o0ydeHue 6e3 JOTOTHUTENBbHBIX 3aHATUH 110
COOTBETCTBYIOLIEH TUCIMITIIMHE




9. IEPEYEHbD 9CHOBHOI71 U JOMNOJHUTEJIBHOM VYYEBHOM JIMTEPATYPHI,
HEOBXOJINMOMU J1JIA OCBOEHUA JTUCHUITJINHBI

@) OCHOBHAA yueOHaa numepamypa:

1. CagenbeB 1.B. Kypc o6mieit pusuku. B 3-x 11. T.1. Mexanuka. MonekynsapHas pusuka. — M.:
Jlanb, 2009-2011. (13 ak3., OBC Jlaus, http://e.lanbook.com/).
2. CagenbeB U.B. Kypc o6mieii ¢pusuku. B 5-u t1. Tom 3. MonekynspHas pusmka u

tepmoauHamuka. — M.: Jlans, 2011. (OBC Jlans, http://e.lanbook.com/).

3. Wponos N.E. 3agaun o obmieit pusuke. — M.: "Jlaboparopust 3nanmit" (panee "BITHOM.
JIaboparopus 3uanuii'"), 2010-2014. (69 k3. , DBC Jlaus, http://e.lanbook.com/).

4, Nponos N.E. ®usuka makpocucteM. OcHOBHBIC 3aKoHBI. — M.: "JIabopaTopus 3Hanuit" (panee
"BUHOM. Jla6oparopus 3uanuii"), 2012. (1, 9BC Jlans, http://e.lanbook.com/).

0) OonoanumenvHan yueoOHas aumepamypa:

1. CuByxuH J1.B. O6mmii kypc ¢puszuku. Tom 2. TepmoauHamuka U MoJIeKyJsipHas pusuka. — M.
dusmatiut, 2006. (OBC Jlans, http://e.lanbook.com/).
2. CagenweB U.B. Kypc o6mieit pusuku. Kuura 2. — M.: ACT, 2002 (200 3k3.).

10. IEPEYEHb PECYPCOB HWH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETU «MHTEPHET» (JAJIEE - CETb «WMHTEPHET»), HEOBXOIUMBIX JJIsA
OCBOEHMA JUCIIAITJIMHbI

1. DnextpoHHO-OMOMMOTEUHAs crcTeMa ibooks.ru [Diexkrponnsiit pecype] — URL: http://ibooks.ru/.

2. DnexTpoHHO-OmOmmoreunass  cucremMa  «Jlawp»  [Omektponnsii  pecypc] —  URL:
http://e.lanbook.com/http://ibooks.ru/.

3. OopazoBarenpHas mwiarpopma «FOpait» [Iaekrponnslii pecype] — URL: http://www.biblio-
online.ru/http://ibooks.ru/.

4. DOmnextpoHHass Oubnmoreunas cucrema «Kymep Oyk» [Dnekrtponnsni pecypc] — URL:
http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

5. DOnextpoHHas OubinoreuHas cucrema «KoHcynbTant ctyaeHTa» [DnekTpoHHbIl pecype] — URL:
http://www.studentlibrary.ruhttp://ibooks.ru/.

6. LlenTp napopmamoHHO-01OIMOTEYHOTO OOecniedeHns yueOHo-HayyHOH nestensHocty HUAY
MU®U [Dnextponnsiii pecypc] — URL: http://library.mephi.ru. http://ibooks.ru/.

11. METOJUYECKHE YKA3AHMSI JUISI OBYYAIOIIUXCSI 110 OCBOEHHIO
JUCHMUIIIAHBI

Bun yuebnbsix Opranu3zanus AesITeNIbHOCTU CTYJEHTA
3aHATUN



http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://ibooks.ru/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://kuperbook.biblioclub.ru/
http://www.studentlibrary.ru/
http://library.mephi.ru/
http://ibooks.ru/

Jlexmmst Hanucanme KoOHCIEKTa JEKIMNA: KpaTKO, CXEMaTUYHO, TOCIEeI0BATEIBHO
(bUKCUpOBaTh OCHOBHBIC TOJIOKEHHUS, BBIBOABI, (HOPMYIHUPOBKH, OOOOIICHUS;
IIOMCYAaTb BAXKHBIC MBICJIM, BBIACIIATH KIIHOUCBBIC CJIOBA, TCPMHHBI. HpOBepKa
TEPMHUHOB, TIOHSATHA C TIOMOIIBIO SHIUKJIONEANN, CIOBapel, CIPaBOYHHKOB C
BBIIIMCBHIBAHUEM TOJKOBaHUN B TeTpagb. OO003HAUUTh BONPOCHI, TEPMHHBI,
MaTepHall, KOTOPbI BBI3BIBACT TPYTHOCTH, IOMETUTH U MOIBITATHCS HANTH OTBET
B PEKOMEHAYeMOH JuTeparype. Eciau caMmocTosTensHO He ynaeTcs pa3odparbes
B MaTepHalie, Heo0X0oauMo cHOpMYITHUPOBATH BOPOC U 33/1aTh MPEIOIABATEITIO
Ha KOHCYJIbTAallUH, Ha TIPAKTUYCCKOM 3aHATUH.

[TpakTnueckue [IpopaboTka pabouyeii mporpamMmel, yAemssi 0co00e BHUMaHHE LENAM U 337a4am,
3aHATHUSA CTPYKTYpE€ M COAEP)KAaHUIO TUCHUIUIMHBL. KOHCIEKTHMpOBaHHE HCTOYHHKOB.
PaboTa ¢ KOHCIIEKTOM JIEKITUii, TOJITOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCAM,
IIPOCMOTP PEKOMEH1yeMOil tuTeparypsl. Pemenue pacueTHo-rpaduueckux
3aJlaHuH, pelIeHne 3aa4 110 aITOPUTMY U Jp.

KonTponbhas 3HaKOMCTBO C OCHOBHOM U JIONOJHUTEIBHOW JIMTEPATypoOH, BKJIOYas
pabora CIpaBOYHBIC M3JIaHUS, 3apyOCKHbIE WCTOYHHUKH, KOHCIEKT OCHOBHBIX
MOJIOKEHUN, TEPMUHOB, CBEJICHUH, TPEOYIOIINXCS [JI 3alIOMUHAHUS U
SIBJISTFOILIMXCS] OCHOBOIIOJIATAIOIIMMHU B dTOH TEME.

KomnoxkBuym PaboTa ¢ KOHCTIEKTOM JIEKIIUiA, TOATOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCAM.
[ToaroroBka k [Ipu moAroToBKE K 9K3aMEeHY HEOOXOAMMO OPHUEHTHUPOBATHCS HA KOHCTIEKTHI
9K3aMEHy JEKUUH, pEKOMEHIYEMYIO JIUTEPATYPY.

12. IEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJIOTU, HMCHOJB3YEMBIX IIPH
OCYHECTBJIEHUMU OBPA3OBATEJIBHOI'O IPOLUHECCA 10 AUCHUIIVIMHE,
BKJUIIOYAS NIEPEYEHBb TIPOTPAMMHOI'O OBECHIEYHEHUA U HTH®OPMAIIMOHHBIX
CITPABOYHbIX CUCTEM (ITPM HEOBXOJANUMOCTHN)

Hcnonb3oBanue HHGOPMAIIMOHHBIX TEXHOJIOTUH NP OCYIIECTBICHUH 00pa30BaTEIbHOTO Mpolecca Mo
JTUCLUIUIMHE OCYILIECTBISETCS B COOTBETCTBHM C YTBEp)KICHHBIM [lonokeHuem 00 DneKTpoHHOU
nHpopmanoHHo-o0pa3oBarenbHOM cpene UATD HUAY MUOU.

OnexkTpoHHas cucreMa ymnpaBieHus oOydenueM (LMS) wucnomb3yercs A pealn3anuu
o0pa30BaTeNbHbIX IPOrpaMM IPU OYHOM, IUCTAHIIMOHHOM M CMEIIEHHOM pexume o0ydenus. Cucrema
peanu3yer cleayroIie OCHOBHbIE (DYHKIUH:

1) Co3znanue u ynpaBJIeHHE KIacCaMH,

2) Co3naHue Kypcos,

3) Opranu3zanys 3arucy yJamxcsi Ha Kypc,

4) [IpenocraBnenue A0CTyMa K yueOHBIM MaTepuaiam JJIsl yJamuxcs,

5) [Ty6nukarus 3a1anuii 17151 y4€HUKOB,

6) OneHka 3ajaHui yqanmxcs, MpoBeIeHUE TECTOB M OTCIEKUBAHUE TIporpecca 00ydeHus,
7) Opranuzanys B3auMOICHCTBUSI yUaCTHUKOB 00pa30BaTEIBLHOTO MPoIIecca.

Cucrema UWHTETpUPYETCS C JOMOJHHUTEIBHBIMUA CEPBHUCAMHU, OOECIEYHMBAIOIIUMU BO3MOXKHOCTD
WCIIONB30BaHUs Takux (YHKIHMH Kak paboduii KajleHaapb, BHUIEO CBSI3b, MHOTOIIOJIB30BATEIHCKOE
peIaKTHpPOBAHUE JOKYMEHTOB, CO3aHHe (OPM OMPOCHUKOB, MHTEPAKTHBHAS JOCKA JI PUCOBAHUS.
ABTOpHU3aIMs MOJb30BATENIE B CUCTEME OCYIIECTBIIACTCS MOCPEACTBOM KOPIOPATUBHBIX aKKAyHTOB,
MIPUBS3aHHBIX K JOMEHY oiate.ru.

12.1. Ilepeuens unghopmauuonublx mexHo102uil

[Ipu ocymecTBiIeHnH 00pa30BATENILHOTO MPOIIEcca MO TUCIUTUTMHE UCTIONB3YIOTCS CIIEIYIOIINe
MH(pOpPMaITMOHHBIE TEXHOJIOTHH:

- PpOBCACHUC JIEKIUN U MPAKTUYCCKUX 3aHATHH C UCIOJIb30BaHUEM CH&ﬁH-HpGSCHTaHHﬁ;

- HCIIOJIB30BAHHUEC KOMIIBIOTCPHOI'O TECTUPOBAHUS,



- OpraHu3aIys B3aUMOJICHCTBHSI C 00YUYaAIOIUMHUCS TTOCPEACTBOM JIEKTpOHHOM mouTkl 1 DUOC.

12.Ilepeuens nporpaMMHOT0 00ECTICUCHUSI

- Pemaktop npesenraruii Microsoft PowerPoint;
- bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.

- JlokanbpHas KOMIBIOTEpHAs CETh U TNI00abHas ceTh MIHTepHeT.

12.2. Ilepeuens npocpammnozo obecneuenus

Penaxrop npesenranumii Microsoft PowerPoint;
Bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
JlokaspHast KOMITBIOTEpHAS CETh U TII00abHas ceTh MIHTepHeT.

12.3. Ilepeuensv ungpopmayuonnvix CRpasoOUHBIX cucmem

JlocTym K 3JEKTPOHHBIM OHOJIMOTEYHBIM pecypcaM U 3JIeKTpOHHOM OubmuoreuHoit cucreme (DBC)
OCYIIIECTBIISIETCS TOCPEACTBOM CIICUATBHBIX Pa3/iesioB Ha odurransHoM caiite MUATD HUAY MUDU.
ObecrieyeH AOCTyN K SJEKTPOHHBIM KaTtanoram Oubmuoreku MATD HUAY MUOU, a Takxke

AJIEKTPOHHBIM 00pazoBarenbHbIM pecypcam (DMOC), chopMUpoBaHHBIM Ha OCHOBAaHHU MPSIMBIX

JIOTOBOPOB € MpaBoOOIafaTensiMu y4eOHON M yueOHO-METONWYECKOW JUTEepaTyphbl, METOIUUYECKUX

oCcoOui:

1) Nudopmarmonnsie pecypesl Cern Koncymprant I[lmroc, www.consultant.ru (uadopmarrus
HOPMAaTHUBHO-TIPABOBOT'O ~ XapakKTepa Ha OCHOBE COBPEMEHHBIX  KOMIIBIOTEPHBIX H
TEJICKOMMYHUKAIMOHHBIX TEXHOJIOTHH);

2) DIIEKTPOHHO-OUOINOTEUHAS cucreMa HUAY MUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBC «M3narennctBa Jlanby, https://e.lanbook.com/;

4) DnexTpoHHO-0nbnnoreuHas cucrema BOOK.ru, www.book.ru;

5) ba3b1 nannbIx «QneKTpoHHO-O0nbMMoTeuHast cuctema elibrary» (3BC elibrary);

6) bazosas Bepcust 9bC [PRbooks, www.iprbooks.ru;

7) basbl nanHbIX «OnekTpoHHas 6ubnanoreka Texunyeckoro BY3a» www.studentlibrary.ru;
8) DeKTpOHHO-0MOIMOTEeYHAs cucrema

«Aiibyke.py/ibooks.rux, http://ibooks.ru/home.php?routine=bookshelf;
9) DnextporHo-6ubMoTeuHas cucrema «9bC KOPAUTy, http://urait.ru/.

13. ONMUCAHUE MATEPHUAJIbBHO-TEXHUYECKOHN BA3bl, HEOBXOIUMOM JIJIA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JTUCHUTIJIMHE

1. AymuTOpHBIN OH MHCTUTYTA.
2. VYuebnas naboparopus "MonekynsipHas ¢pusuka'.
3. bubnunoreunsiit GoHT UHCTUTYTA.

14. UHBIE CBEJAEHUSA U (WJIN) MATEPHUAJIBI

14.1. [Ilepeuenv o00pazoeamenvHbIX MEXHONO2UI, UCHONLIYEMBIX HPU  OCYULECMEIEHUU
o0pazoseamenvHo20 npoyecca no OUCYUnIUHE

Ha nexnusix 1 ceMrHapax MOCTOSHHO MCHOJIB3YIOTCS CIEAYIOIINE HHTEPAKTUBHBIE METO/IbI O0yYEHUSI:
TUCIYT, TPYIIIOBAs IUCKYCCHs, 1e0aThl, MO3TOBOM ITYPM, IPOOIEMHAsl U HHTEPAKTUBHAS JIEKIIUH.

14.2. @opmul opeanuzayuu camocmoamenvHol padomol ooyuarowuxcsa (memol, blHOCUMbLE 015
CaMOCMOAMENbHO20 U3YYUEHUA; GONPOCHl  ONA  CAMOKOHIMPONA; MUNOGble 3A0AHUA O
camonpoesepku)


http://www.consultant.ru/
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM%3DF%26I21DBN%3DBOOK%26Z
http://ibooks.ru/home.php?routine=bookshelf%3B
http://urait.ru/

1. CaBenneB U.B. Kypc o6meit ¢pusuku. Tom 1. Mexanuka. MosexymnsipHast pu3HKa U TepMOJIUHAMUKA.

— M.:, U3natenncTtBo «Jlanby, 2006. C. 246-261 (I'mapoamHamMuka).

2. CasenbeB U.B. Kypc o6mieii ¢puzuku. Tom 1. Mexanuka. MonexkynspHast GpU3uKa 1 TEPMOJAUHAMHUKA.

— M.:, U3natenscTBo «Jlanby, 2006. C. 324-332. (Onpenenenne [lepppernom unciaa ABoraapo).

3. CasenbeB U.B. Kypc obmieii ¢puzuku. Tom 1. Mexanuka. MonekynspHast GpU3nuKa 1 TEPMOJAUHAMHUKA.

— M.:, U3natenscTBo «Jlanby, 2006. C. 324-332. (CTaTUCTHYECKUI BEC).

4. CasenbeB U.B. Kypc o6mieii pusuku. Tom 1. Mexanuka. Monekynsipaas Gpu3nuKa U TePMOAHMHAMUKA.
- M.;, U3parenbctBO «Jlanby, 2006. (TepmoauHaMuvecKue MOTCHITMAIBI. BHYTpEHHSS SDHEPTHS.
CBoOopHas sHEprus. DHTAIBIINA).

14.3. Kpamkuii mepmunonozuueckuil ci08apb

AnadaTH4ecKMM Ha3bIBAeTCsl MNPOLECC, IMPOUCXOASAIIMNA B YCIOBHS Temaousonsiuuu (0e3
TEII000OMEHA CO Cpeooli).

Bapomerpuueckasi popmy.a Jlaniaca gaet 3aBUCUMOCTb JIaBJICHHsI OT BBICOTHI: p = poexp (-ugh/RT),
rzie L — MOJIsipHast Macca rasa, h — Beicora, T — Temmeparypa, po— AaBlIeHHE y TOBEPXHOCTH 3emi, R =
8,31:10° JIx/kmons'K — yHuBepcambHas Ta3oBas MOCTOSHHAs. TakuM o0pa3oM, JaBJeHHE
HKCHOHEHIMAIBHO YOBIBaeT ¢ BbIcOTON. DopMyiia BeIBeIeHA PU YCIOBUU MTOCTOSIHCTBA TEMIIEPATYPHI
U OJHOPONHOCTH TOJs TAroteHus. [losToMy panst peanbHON aTtMochepbl BBIMOIHSACTCS JIMIIb
NPUOIMKEHHO U TIPU HEOOJIBIIIOM U3MEHEHHH BBICOTHI.

BakyymoM Ha3bIBaeTCsl COCTOSHHME Da3peKeHus, KOorja COyIapeHHs MOJIEKYJd JIpYyr C JIpYyroM
HEMHOT'OUYHCJIEHHBl 10 CPAaBHEHHUIO C COYJAapeHUsIMH CO CTeHKamH cocyna. CTeneHb pa3peKeHus
3aBUCUT OT COOTHOLIEHHUS CPEJHEro CBOOOHOro npodera 1 JTMHEHHBIX pa3MepoB COCy/a.

BakyyMmHBIE HAcOCHI NPUMEHSIOTCA Ul CO3AAHUA 6axkyyma. Pa3nu4aroT HacoChl IIPENBApPUTEIBHOIO
BaKyyMa (J11 CO3/JaHus AaBIeHus nopsaka 10 MM pT. cT.) 1 HacOCHI BHICOKOTO BaKyyMa (11 CO3IaHuUs
naBneHns nopsaka 107 MM pr. cT. n HuKe).

BeunbIM ABHraTejieM BTOPOr0 poJa Ha3bIBACTCS YCTPOWCTBO, NPEBpAILaollee B MOJIE3HYIO paboTy
BCE KOJIUYECMB0 menjiomel, NOJYy4eHHOEe OT HarpeBaress (0e3 mepeiayd HEKOTOPOIro KOJIMYEeCTBA
TEIUIOThI XOJOJWIBHUKY). YTBEPKICHHE O HEBO3MOKHOCTH BEYHOI'O JIBUraTelsi BTOPOTo poja — OAHA
13 BO3MOXHBIX (DOPMYITHPOBOK 6MOP0O20 HAYANA MEPMOOUHAMUKIL.

BeuyHbIM ABHraTesleM NEPBOI0 POAa HA3BIBACTCS YCTPOMCTBO, CO3/AIOIIEE DHEPIHI0 W3 HHUYETO.
HeB03MOKHOCTB TaKOro ABUraTelsl BEITEKAET U3 NepB020 HAUaLa MepMOOUHAMUKY (3aKOHA COXPAHEHHS
SHEPTUN).

BHyTpeHHHM TpeHHMeM Ha3bIBACTCS BOSHUKHOBEHUE CUJIbI TPEHUS MEKY CIIOSIMU JKUJKOCTH WM Ta3a,
JOBUKYIIUMUCS C Pa3HBIMU CKOpOCTAMHU. [IpuumHON BHYTPEHHEro TpEHUs SBISETCS XaOTHYECKOE
TeruioBoe nBrkeHue. CM. Takxke AHenenus nepenoca.

Buyrtpenneii 31eprueii (U) Ha3piBaeTcs oOIMIMIA 3a11ac SHEPTUU cuUcmeMbl 32 BBIYETOM KUHETHUECKON
OHEPrUM CHUCTEMbBl KaK ILEJOro M MNOTEHUUAJIBHONM JHEPIMM CHCTEMBbl KakK LEJIOr0 BO BHEIIHEM
MOTEHLIMAJIbHOM ToJie. BHyTpeHHss 3Heprus uoeanvbHo2o 2aza paBHA CyMMapHON KHUHETHUYECKOM
SHEPIUH MOJIEKYII.

CymecrByer cBbime 20 ¢(opMyJHMpPOBOK BTOpPOro Havajaa TepMoanHamuku. IlepBas
(GbopMyIIMpOBKa: TEIIOTAa MOKET CaMOMPOM3BOJIBHO IMEPENaBaThCs TONBKO OT OoJjiee HAarpeThiX Ted K
MeHee HarpeTbiM. Eme oana ¢opMmynupoBka: B 3aMKHYTOW (M30JMPOBAHHOM) cHCTEME IpH
HEPaBHOBECHOM mMen1000MeHe SHMponus CACTEMbI BO3PAcTaeT, JOCTUTasi MAKCUMyMa IIPU TOCTHKEHUU
cucTeMoi paBHOBecHs. BTopoe Hauasio ykasbIBaeT, TAaKMM 00pa30M, Ha HarpaBJIeHUE MTPOLIECCOB.
®a3pl (arperaTHble COCTOSIHMSI) BelIeCTBAa HAXOAATCS B JMHAMUYECKOM DPABHOBECHUHU, €CIHU
KOJMYECTBO MOJIEKYJ, MEPEXOISAIINX U3 MepBOil pa3bl BO BTOPYIO B €AUHUILY BPEMEHHU, PAaBHO YUCITY
MOJIEKYJI, IEPEXOAIMX 3a TO K€ BpeMsl U3 BTOpoi (a3pl B mepByrto. PaBHOBecue MoXKeT OBITh Ha
TPAHMIE (OKUAKOCTBh-TIAP», «TBEPAOE TEIO-)KUJIKOCTB» M «TBEpAOe Teno-mapy». JlaBieHwue,
COOTBETCTBYIOILIEE PABHOBECHUIO, 3aBUCUT OT TeMueparypbl. CM. Takxke Tpotinas mouka.

JAu¢¢y3uein Ha3pIBaCTCSA IPOLECC BEIPABHUBAHNS KOHIEHTPALMI COITPUKACAIOIIMNXCS CIIOEB KUIKOCTH
WIN Ta3a BCIEICTBUE XAaOTHYECKOro (TEIJIOBOT0) JIBMKEHUs MoJekyid. Auddy3us npuBoauT K TOMY,
YTO MPUMECH B JKUJKOCTH WMJIU Ta3e pacHpOCTpaHSIOTCS OT MecTa ux BBelaeHHUs. CM. Takxke Aenenus



nepeHoca.

3akon boitisi-Mapuorra yTBepKIaeT, 4To JJIs TaHHOW Macchl rasza, MpH MOCTOSHHOW TeMmepaType,
MIPOU3BE/ICHNE JaBIICHUS HA 00hEM €CTh BEIMUMHA TIOCTOSIHHAS: pV = const.

3akon I'eii-JIroccaka yTBepkaaeT, 4YTo Il JaHHON MacChl ra3a, MpU MOCTOSSHHOM JaBJIEHUH, 00BEM
rasa npsiMo mporopiroHaieH adcomoTHoi Temmeparype: (Vi/V2) = (T1/T2).

3akon I'yka BbIpaxkaeT JIMHEHHYIO 3aBUCHMOCTb MEX]ly HANPSKEHUSIMU U MajbIMU JeopMalusiMiy B
yrnpyroii cpeae. Aurnmiickuii ydenbiii P.I'yk oOnapyxun (1660), 4To mpu pacTsXKEHHHM CTEpPIKHA
JUIMHOI0 | M TUIoIanpl0 MOMEPEeYHOro ceueHus S yIMHeHue crepxkHs Al mpornopuuoHalbHO
pactsruBaromeii cwiie F. Eme oqna ¢opma 3anucu 3akona ['yka: ¢ = Eg, rne 6 = F/S — nopmansHOe
HaIpsDKEHUEe B TIOTIEpeYHOM ceueHuu, € = Al/l — oTHocuTenbHOE yuymmHeHHe crepxkHsa. Koadgdumment
nponopuuoHanbHocTu E Ha3zbiBaeTcs moayneM FOura.



3akoH [{a1bTOHA I1aCHUT: 1aBJICHUE CMECU XMMUYECKHU HE B3aUMOJICHCTBYIOIIUX T'a30B PaBHO CyMMeE
napyuanbHeiX 0asneHull OTIEIbHBIX KOMIIOHEHTOB.

3akon /[lrosionra um Iltm yTBEep)kIaer, 4YTO aTOMHas TEIUIOEMKOCTh XHUMHYECKH MPOCTOTO
KPUCTAIJTUYECKOT0 TBEPIOTO TeJla OAMHAKOBA JIJISl BCEX TAaKUX TEJ, HE 3aBUCUT OT TeMIIepaTyphl U paBHA
Ca = 3R, rme R = 8,31:10° JIx/kmons'K — ynmuBepcanpHas rasosas HOCTOSHHAS. [Ipu HU3KHX
TEeMIIepaTypax 3aKOH IepecTaeT BbINONHATHCA, a mpu T — 0 ca — 0. OOBSACHUTH YyKa3aHHOE
3aTPyAHEHHE YAI0Ch KBAHTOBOM TeopuH TermoeMkocTH (DitammreiH, 1907; lebaii, 1914).

3akon Hlapas yTBepxmaeT, 4To AJs JaHHOW Macchl ra3a, MpH IMOCTOSHHOM 00beMe, JTaBJIeHUE rasa
MPSIMO MTPOIOPLUOHATIEHO a0COTIOTHOM TeMIieparype:

(p1/p2) = (TU/T2).

NneanbHol Ha3bIBaeTces TelJIOBasi MalIMHa, padoratomias o yukiy Kapho.

NneanbHoi X0JI0AWIBLHONM MAIIMHOW HA3bIBACTCS XOJIOIMIBHAS MaIIHA, Pab0TarOIIast 0 00OpaTHOMY
yuxny Kapno.

NneanbHBIM ra3oM Ha3bIBalOT CUCTEMY, CBOMCTBA KOTOPOI ONUCHIBAIOTCS ypaBHeHHeM KiianelipoHa-
Menpneneea pV = (m/u)RT, roe p — naBnenue, V — ooveMm, T — Temneparypa, m — Macca, |1 — Macca
onnoro kutomons, R = 8,31-10% Tx/kmons K — yHuBecanbHas razopas noctosHHas. C TOUKH 3peHHs
MOJIEKYJISIPHO-KUHETUYECKON TEOPUU MJICANIbHBIN ra3 — 3TO ra3, MOJIEKYJIbl KOTOPOIO MMEIOT HYJIEBOI
COOCTBEHHBIN 00BEM U HE B3aMMOJICHCTBYIOT Ha PACCTOSIHUU. PeanbHbIi Ta3 MpH yCIOBUAX, ONMU3KUX K
HOpPMaJIbHBIM, MO>KHO NMPHOJIMKEHHO CUUTATh U1€AJIbHBIM.

N306apuyeckum Ha3bIBaeTCs MPOLIECC, MPOUCXOASIINN IPU NOCTOSHHOM JaBJIeHUH (p = const).
Hcnapenne 3to nporecc napoobpasosaniis, IPOUCXOIAIINN IpH JII0OOH TeMIlepaType ¢ MOBEPXHOCTH
AKHUJKOCTH.

M30TepMuYecKnM Ha3bIBAETCs MPOLECC, IPOUCXOIAIINN Ipu OcTossHHOM TeMiepatype (T = const).
KonBekuuei Ha3bpIBaeTCs MPOLECC IEPEMEILINBAHUS CI0EB KUAKOCTU WIN I'a3a, UMEIOLIUX Pa3HYIO
memnepamypy 1 HaXOAAIUXCs B 110JI€ TAroTeHus. [IpnunHON KOHBEKIUY SBIISIETCS 3aBUCUMOCTD
IUIOTHOCTH HUJIKOCTH WK Ta3a OT TemrnepaTypbl. KoHBeK1Ms — OJUH U3 CIIOCOOO0B menioodmena.
KpaeBbIM yriiom HaspiBaeTcs yrosn 0 MexJy KacaTeJbHONW K IHOBEPXHOCTH JKHIKOCTH B TOYKE
COIPUKOCHOBEHHUSI C TBEPABIM TEJIOM U IIOBEPXHOCTBIO TBEPAOIO Tena. B ciiyuae cMaunBaHus KpaeBon
yroJI OCTPBIH, B CIIy4ae HECMauUBaHUsI — TYIIOM.

Kpurnueckas remMneparypa — memnepamypa, Bblllle KOTOPOIl ra3 HEBO3MOXKHO C)KAaTHEM ITPEBPATUTH
B KUJAKOCTh. [Ipu Temmepatype HMXKE KPUTHUYECKOM M30TepMa cxkaTus B KoopAauHartax (p, V) umeer
TOPU30HTAIBHBIA yYaCTOK — JIMHUIO IIABJICHMSL.

M30xopuyeckum Ha3bIBaeTCs MPOLIECC, IPOUCXOAAIINN PU OCTOSTHHOM o0Beme (V = const).
Kanuaasipsl — Tonkue Tpyoxu nuamerpom 0,01 — 0,1 mm. [Ipu omyckaHuu UX B CMaunBaIOIIYIO
AKHUJKOCTh YPOBEHb JKUJKOCTH B KalMIISIPE OKA3bIBACTCSI BBILIE YPOBHS KHUAKOCTU B COCY/IE, a IPU
OIYCKaHUU B HECMAUMBAIOIIYIO )KHJIKOCTh — HMXKE. BbIcOoTa orbemMa JKUIKOCTH B KalWJUIsIpe
onpenensiercs mo Gpopmyse XKropena: h = 4cos0-a/dpg, rne 0 — kpaeBoii yromu, o — koagguyuenm
NOBEPXHOCMHO20 Hamsicenusi, d — TMaMeTp Kanuuisipa, p — IIOTHOCTh KUAKOCTH, g — YCKOPEHHE
CBOOOHOTO NaACHHUS.

Kunennem Ha3bIBaeTcs mpolecc MapooOpa3oBaHUs, MPOUCXOIAIIMNA HE TOJIBKO €O CBOOOJHON
MTOBEPXHOCTHU >KUJIKOCTH, HO U BO BCEM 00bEME, BHYTPh 00pa3yroluXcs My3blpbKoB napa. [1y3bipbku
rapa yBEJIMYMBAIOTCS B pa3Mepax M BCIUIBIBAIOT HA OBEPXHOCTH U JIONAKOTCS, CO3AaBasi XapaKTEPHYIO
KapTUHY KumeHus. TeMmreparypa KUIEHUS COOTBETCTBYET PAaBEHCTBY JaBJIEHMsI HACBHIIEHHOTO Mapa
KHUJKOCTU BHEIIHEMY JIaBJICHUIO.

KosamyecTBO TenJI0ThI — 3TO SHEPTHUs, TOJTyUYEeHHas (UM OTAAaHHAs) CUCTEMOM npu menioodomene. I1o
aHAJIOTHUHU C BBIpaKEHUEM JUIs dJIeMEHTapHOU paboThl A = pdV MOXHO 3amucaTh Ui 3JIEMEHTApHOTO
konuyectBa TerioThl: 0Q = TdS. Temnepamypa 31ech urpaer posib TEPMUUECKON «CUIIBI», @ SHMPONUSL
— TEPMUYECKON «KOOPAUHATHI.

Kaxnomy 63aumooeiicmsuio oTBedaeT HeKoTopas (pu3ndeckas BeTUUNHA, XapaKTepHU3yIollas CUCTEMY
1 Ha3bIBaeMas KOOPJAMHATON COCTOAHUSA. J{1s1 TepMOMEXaHNUECKON CUCTEMBI 3TO 00BbeM V U IHmponus
S. Yncno KoopauHAT COCTOSIHUS OMPEeNsieT YUCIOo cTeneHeit cBoooabl. Tak, TepMoMexaHuuecKas



CUCTEMa UMEET JIBE CTEIIEH! CBOOO/IBI.

Ko dunmeHT NoBepXHOCTHOTO HATSIZKEHHS 0L OTIPEIEIISETCS KaK OTHOLIEHUE CHIIBI TOBEPXHOCTHOTO
HATSOKCHUsI, JICHCTBYIOIEH Ha KOHTYp, OTPaHUYUBAIONINI CBOOOIHYIO TMOBEPXHOCTH JKUIKOCTH, K
JUITMHE 3TOT0 KOHTYpa.

Kpucrana — tBepaoe Teno, 4acTULbl KOTOPOTO PACIIOIOKEHBI YIOPAI0UYEHHO. [ JTaBHBIM OTIMYHUEM
KPUCTAJIJIOB OT aMOP(HBIX TBEPABIX TEJ SBJISETCS aHU30TPOINHUsA (PU3NUECKUX CBOICTB (3aBUCUMOCTH
CBOMCTB OT HamnpasieHust). CM. Taxxe Kpucmaniuveckas pewiemka.

Kpucraniudeckas pemerka - n300paxeHue MoJI0KEeHUS EHTPOB aTOMOB MJIU MOJIEKYJI B KpHUCTaJlIe.
JJileMeHTapHas siyeilka — HAaUMEHbIIAs YacTh PEIICTKH, OTOOpaKawolias CTPYKTYPY Kpucmaiid.
[ToBTOpEHHNE dJEMEHTApHON SYEHKU MyTEeM MapajiieIbHOr0 MEPeHOCa MOXHO MOJIYYUTh PELIETKY B
LIEJIOM.

Kpurunueckoii Ha3piBaeTcsi TeMmiepaTypa, BbIllle KOTOPOIl Ta3 HENb3sl NPEBPAaTUTh B KUIAKOCTDH
yBEJIMYCHUEM JaBiieHUs. Kputudeckas Temmeparypa y pas3HBIX BEIIECTB MOXET OBITh JOBOJIEHO
BBICOKOW 1 0OU€Hb HU3KOU. Harnpumep, y BogsiHOro rapa ona paBHa 647 K, a y MoiekyssipHOro Bogopo/ia
33 K, ayrenus 5,2 K. Cm. takxe [lap.

MakpococTosiHHe — COCTOSHHE TEPMOJMHAMUYECKOW  cucmemvl, 3aJaBaeMoe  HaOOpOM
MaKpOCKOIMYECKUX MapaMeTpoB (IaBieHUE, 00beM, TEMIEpaTypa U Ip.), XapaKTePU3YIOIIUX CUCTEMY
B 11e710M. OTHO MaKpOCOCTOSIHUE MOXKET ObITh PEaIM30BaHO OONBIINM (J1aXKe OYEHb OOJBIINM) YHCIOM
muxpococmosnuu. CM. Takxke Tepmoounamuyeckas 6eposimHocme.

MukpococTosiHue — COCTOSHHE TEPMOIAMHAMMYECKON CHCTEMBI, 3aJlaBaeéMoe Ha0OpOM BEIUYHH,
XapaKTEePUIYIOUIUX KaXAYI0 MUKPOUACTHUILY (KOOpIAUHATA, UMITYJIbC, SHEPTUS U T. 11.).

MKT - Teopus TEIUIOBBIX SBJICHHM, OCHOBaHHAs Ha MPEACTABICHUU O MEIbUANIIINX YaCTUIIAX BEIIECTBA
—aromax u mosekynax. CoBpemenHoe HazBaHnue MKT — craructuueckas ¢pusuka. Cm. Takxe Ocrognbie
NOI0JICEHUS MOTIEKVIAPHO-KUHEMUYECKOU Meopuu.

HachllmeHHbIM Ha3bIBaeTCs Nap, HAXOIALIUICS B OUHAMUYECKOM PABHOBECUU C KUTKOCTHIO.

HauBeposiTHeiimeii Ha3bIBaeTcsi CKOPOCTH Vs, COOTBETCTBYIOIIAS MAaKCUMyMy (YHKIHH
pacnpenenenus MakcBemna. Cm. Takxe Pacnpedenenue Maxcsenna.
HauBeposiTHelillasi CKOpOCTh MNPONOPHUOHAIBHA KOPHIO KBaJgpaTHOMY U3 aOCOJIIOTHOI
TEeMIIepaTypsbl.
HepasencTtBo Kulaysmyca ectb MaTemaTHueckas 3allUCh 6MOpPO20 HAYANA MEPMOOUHAMUKU IS
HEOOpaTUMBIX IMPOLECCOB B HEM3OJIMPOBAHHOW CHCTEME: €CIM CHUCTEMa COBEPILACT YUK (KpY2o8oll
npoyecc), To U3MEHEHUE €€ dHmMpOonuy paBHO HYI0. Anredpanyeckasi CyMMa IPUBEJIEHHBIX KOIUYECms
meniomsl, COOOIIEHHBIX TPU 3TOM CHCTEME, PaBHO HYIIO B 00pamumom npoyecce W MEHbIIIE HYJS B
HeoOpaTuMoM nporiecce. [IpuBeieHHOe KOTUYECTBO TEMIOTHI — 3TO KOJMYECTBO TEIJIOTHI, TOJIy4EHHOE
cUCTeMOW OT HarpeBarens (WIM OTAAHHOE XOJOJWIBHUKY), OTHECEHHOE K COOTBETCTBYIOILEH
TEeMIIepaType.
HopmanbHbIMHM HA3bIBAKOTCS YCJIOBHS, KOT/Ia CUCTeMa (HalpuUMep, ra3) HaXOAUTCS MIPU JaBICHUU P
=1,013-10° ITa (760 mm pr. c1.) 1 Temneparype T = 273 K (0°C).
OOpaTuMbIM Ha3bIBAETCS MPOIIECC, KOTOPBI MOXKHO MPOBECTH B MPSIMOM U OOpaTHOM HaIpaBICHUU
4yepe3 OJIHU U Te K€ IPOMEXKYTOUHBIE COCTOSIHUS 0€3 M3MEHEHUS B OKpyKaromux Tenax. OopaTuMbIMu
SIBIISIFOTCS PAGHOBECHbBLE NPOYECCHL.
OnbITHBIE Ta30BbIe 3AKOHbI — 3TO 3aKoHbl bounsa-Mapuomma, I'eti-/lloccaka v [llapas.

OcHoBHble noJoxenus MKT:
- BCE TeJIa COCTOSIT U3 MEIbYANIIINX YaCTHI], aTOMOB U MOJIEKYJT;

- YaCTHIIBI 3T HAXOATCS B COCTOSTHUN HEMPEPBIBHOTO XaOTHYECKOTO JABMKCHHUS, HA3bIBAEMOTO
TEILJIOBBIM;

- MKy YaCTHIIAMUA UMEIOTCS CHITBI IIPUTSKCHHSI K OTTAJIKHBAHHS,

- IBMDKCHHUE KaXXJOW YaCTHUIIbI IO TYMHSICTCS 3aKOHAM KJIACCHYECKON MEXaHHKH.

Ilap — 510 Ta3 mpu TeMIeparype HIKe KpUTHIEeCKOH. [Tap MOKHO MPEBPaTHTh B KHJIKOCThH IMPOCTHIM
ckatueM. Besikuii map — 9To ra3, HO He BCAKHi ra3 ects nap. Cm. takke Kpumuueckas memnepamypa.
Koopounamet w nomenyuanvt HA3BIBAIOTCS TapaMeTpaMH  COCTOsHHS. Hampumep, s
TEPMOMEXAHUUYECKOM CHCTEMBI TapaMeTpaMu COCTOSTHUS OynyT: oobeM (V), sumponus (S), naBnenue (-
p) u memnepamypa (T).

IMapuuajibHBIM JaBJI€HHEM ra3a Ha3bIBACTCS JaBlIEHUE, KOTOPOE ObLIO ObI, €cI ObI ATOT ra3 3aHUMa



00beM, 3aHMMaeMbId CMEChIO Ta30B. CM. Takxke 3axon [arbmona.

IlepBoe HaYaJ/I0 TEPMOTUHAMMKH — 3aKOH COXPaHEHUS YHEPTUHU, 3aMMCAHHBIA B UpE3BBIYATHO OOIICH
(dhopMe, BKITIOYAIOIINA U3MEHEHHUE YHEPTHH 32 CUET meniooomena. B crangapTHeix 0603HaueHmsX: AQ
= AU + A — xoau4ecTBO TEIJIOTHI, coobmaemoe cucreme (AQ), UAET Ha MOBBIIICHUE BHYTPEHHEU
sHepruu cuctemsbl (AU) u Ha coBepiiieHre padoThl (A). 3aKOH COXpPAHEHUS MEXaHUYECKOW YHEPTUH —
YaCTHBIN cllyyail IepBOro Havajaa TePMOJIUHAMUKH.

IMoiMTPONUYECKHM HA3bIBAeTCsl MPOIECC, OMMChIBacMbIil ypaBHeHueM pV" = const, rae n —
HEKOTOpPOE JICWCTBHUTEIILHOE 4YHCIO (IOKa3aTelb MONUTPONbl). HMzomepmuueckuti (N = 1),
uzobapuueckuti (N = 0) , uzoxopuueckuti (n = ©) U aduabamuueckuit (n =7y, y = cp/Cv) mpoueccs —
YaCTHBIE CITy4yau MOJUTPOMHYECKOro Impolecca.

Jia mo0oro e3aumooeticmsus CyHIECTBYET BEIMYMHA, Ha3blBaeMasi MOTEHIHAJIOM. Y CIOBUEM
BO3HUKHOBEHHUS B3aUMOJECHCTBUS SBISETCS Pa3HOCTh IIOTEHLUANOB cucmemsvl U cpeovl. Jns
MEXaHHYECKOT0 B3aUMOJICHCTBUS MOTEHIIMAIIOM SIBJIIETCS IaBlIEHUE, Ui TeII000MeHa — TeMIeparypa.
JlaBneHue, paccMaTpuBaeMoe KaK TepMOJANHAMHYECKUI MOTEHIIAI, OEpeTCsl CO 3HAKOM MHUHYC.
IIpuHUMD paBHOMEPHOrO pacnpeje/ieHUsi HEPrUM MO CHENneHAM ¢60000bl cHOpMYITHPOBAH
MakcBeuioM: eciiu cucTéMa HAaXOJIWUTCS B COCTOSIHUM paBHOBecus Npu TeMmieparype T, To sHeprus
pacmpesensercs Mo CTENeHsM CBOOOIbl PAaBHOMEPHO U Ha KaXAYIO CTENEHb CBOOOABI MPUXOIUTCS
sueprus (1/2)kT, roe k = 1,38-102% JIx /K — nocrosunas bonbmana.

PaboTtoii Ha3piBaeTcs MakpOPU3UYECKUN CIOCO0 W3MEHEHUS 6HYMPEHHel JHepauu Ccucmembl,
COIIPOBOXAAIOIINNCA MaKpOCKONMUECKUM JBMxKeHUEM. Cp.: Tennoobomen. DHEPrusi, KOTOPYIO CUCTEMA
MoJIydaeT (UM OTJAeT) PU STOM IPOLIecCce, Ha3bIBACTCS TaK ke paboToii (A).

PaBHoBecHbIe pacnpenesieHust — (OpMyIbl, OKA3bIBAIOUINE, KAaK PACHPECIISIOTCS MOJEKYJbI 110
SHEprusiM u ckopoctam. Cm. Pacnpedenenue borvymana v Pacnpeoenenue Maxceenna.
PaBHOBecHBIM Ha3bIBaeTCsl MPoOLECC, MPOTEKAOMNNA OECKOHEYHO MEJIEHHO U IPEICTaBIISIONIHIA
co00if mocne0BaTeIbHOCTh PABHOBECHBIX COCTOSIHUN. PaBHOBECHBIH IpoIecC MPOTEKAeT MPU HATUIUH
0ECKOHEUHO MaJiol Pa3HOCTU NOMEHYUANo8 cucmemvl U cpedvl. PaBHOBECHBIE MPOLECCHl M3y4aeT
paszen mepmMoouHamuky — mepmocmamuxa. PeaabHblii IpoIiecC MOKHO CUMTATh PAaBHOBECHBIM, €CITU
OH IIPOTEKAET JOCTATOYHO MEAJIEHHO.

Pacnpenenenue boabumana — pasrosecnoe pacnpedenenue MOJEKYN B MOTCHIUAIBLHOM IOJE: N =
noexp(-AE/kT), rae no — KOHIEHTpalusi MOJICKYJ TaM, IJe MOTCHIMAJIbHas YHEPrHs MPUHUMAETCS
paBHOM HYJIO; N — KOHUEHTpAaLUs TaM, I/ie oTeHnanbHas sHeprus pasHa AE; T — remneparypa; k =
1,38-10% JIs/K — nocrosinnas Bombumana. Ilpu T — oo n = no, T. . KOHIIEHTPALIMH PHIPABHUBAIOTCS C
MOBBIIIEHUEM TEMIIEPATYPBI.

Pacnpenesnenne MakcBeJuia — pagnogecroe pacnpeoenerue MoiieKyl 1o ckopoctam: f(u) = (An/nAu)
= (4Nm)u?e"? | rae An — gmcio MOJICKYJI, CKOPOCTH KOTOPBIX JIeKaT B MHTEepBaie oT u 10 (u + Au); n —
o011ee YUCII0 MOJIEKYIT; U = V/Ve — OTHOCUTENIbHASI CKOPOCTh, T. €. OTHOIIIEHHE CKOPOCTH MOJIEKYJIBI V K
HauBeposITHeHIIeH ckopocTd Vvs. OTHOIeHHE An/n MOXKHO MHTEpPIPETUPOBATh Kak almpHOPHYIO
BEPOATHOCTH TOTO, YTO y HAayTaJ] B3SITOM MOJIEKYJIBI CKOPOCTh OKa)KETCSl B MHTEpBaJie oT u 110 (u + Au).
CBo0OoaHbBI MPoder ecTb pacCTOSTHUE, KOTOPOE NPOXOAUT MOJIEKYJIa MEXy IBYyMs coyAapeHusMu. B
MONeKYIAPHO-KUHeMUYecKol meopuy BBOAUTCS MOHITHE CPEIHEr0 CBOOOAHOIO Ipobdera.
TepmoauHamMu4yeckasi cucTeMa — 3TO 4acTh BcesleHHOM, BbaeneHHas Uil uccnenoBanus. Cpenon
MOKET OBITh M a3 B COCYZA€ U CKOIUIEHHE rajakTuk. Cpena — Bce ocTajbHOE (TO, YTO HE BOLUIO B

CUCTEMY).

Crenenu cBOOOABI — HE3aBUCHMBIE KOOPMHATHI, OMPENCISIONINE TONI0KEHHE Tena (MOJEKYIb) B
MIPOCTPAHCTBE.

Temneparypa — ¢u3uueckass BeIMYMHA, XapaKTEPHU3YyIOIlas COCTOSHHE TEPMOJIUHAMHUYECKOIO

PaBHOBECHSI MAKPOCKOIIMYECKOH cucmemul. C TOUKH 3pEHUS mepMOoOUHaMuKy TEMIIEpaTypa ecTb Mepa
OTKJIOHEHHSI JJAHHOTO Tejla OT COCTOSIHUSI TEPMOJIMHAMUYECKOT0 PaBHOBECHUS C APyruM TenoM. Obiee
OIIpeZieNICHUE: TEMIIEpaTypa €CThb IPOU3BOJHAS OT GHYMPEHHel dHepeuy CUCTEMBI 110 sHmponuu. J{ns
uoeanvbHo20 2aza TeMIepaTypa ecTb Mepa cpeiHel KHHETUYECKOW SHEPTUU MOJIEKYJIbI.

TBop1bl 6mopozo nauana mepmoounamuxku Tomcon u Knaysuyc pacnpocTpaHiIi BTOpOE Hayallo Ha
BCiO Bcenennyro, paccMatpuBas €e Kak 3aMKHYTYIO cucmemy. X0/ UX pacCyXIeHui OblT TakoB. Bee
BUJBI DHEPTUM MOTYT 0€3 OrpaHWYeHHi TMEepPEeXOAUTh BO BHYTPEHHIOI DJHEPTHUI0 (B DJHEPTHUIO
XAO0THYECKOTO JBMIKEHHUS YACTHIl, KaK YacTO TOBOPAT, B TEIUIOTY). TemioTa CaMOMNpPOW3BOJIBHO



nepezaaercs ot 0oJiee HarpeThIX K MeHee HarpeTbiM TeaM. OO0pa3Ho rOBOps, BCE BHJIbl 3HEPTUH CTEKAIOT
B TEIUIOBOU OKeaH. B KOHIIe KOHIIOB HACTYIAaeT PABHOBECHE ITPH TEMIIEpAType, OIU3KON K a0COTIOTHOMY
Hymto. Hactynaer reroBast cmepth Beenennoii. Kputuka 3Toli Teopur OCHOBaHA Ha JIBYX MOJIOKEHUSIX.
Bo-nepBbix, BceneHHyr0 Henb3s CYUTaTh 3aMKHYTOM CHCTEMOM, TaK Kak IIOHATHE CHUCTEMa
IpearnosiaraeT Haluuue cpeosi. Bo-BTOpbIX, BO BceneHHOH CylecTBYIOT MpoLecchl KOHLEHTpPAIUH
SHEPruM, MEXaHU3Ma KOTOPBIX Mbl HE 3HaeM. CM. Takke Bmopoe nauano mepmoounamuxu.
TenJioBoe pacmmmpeHue TBepAbIX TeJl (yBEJIWYEHHE DPA3MEpPOB IPU HArpEeBaHUM) OOBACHSETCA
aCUMMETpHUEN MOTCHIMAIBHON KPUBOM 3aBUCUMOCTH ITOTCHIUAIIBHOW YHEPIUU OT PACCTOSHUS MEXIY
aTOMaMH.

TenyioBbIMH MAIIMHAMM HAa3bIBAIOTCS YCTPOMCTBA I NMPEOOpPA3OBAHUSA GHYMPEHHel dHepeuu B
MeXaHU4ecKyto pabory. JIro6as TemioBas MaliHa COCTOUT U3 HarpeBaTes, XOI0AUIbHUKA U pabodero
tena. K TeroBsIM MalimHaM OTHOCSTCS] ApOBBIE MAIIMHBI, TAPOBBIE U T'a30BbIe TYPOUHBI, IBUTATEIIN
BHYTPEHHETO CTOPaHHUs, PEAaKTUBHBIC ABUTATENN U T. [I.

TenjioeMKOCTBIO TeJIa (CHCTEeMBbI) HA3bIBACTCS KOAUUECBO Meniombl, HEOOX0IUMOE JIJIsl HarpEBaHUS
Tena (cucmemsl) Ha OAMH KedbBUH. Ecim pacuer Bejercss Ha OAMH KWJIOTPAMM, TEIUIOEMKOCTb
Ha3bIBACTCs YJEIbHOM, €CIIM HA OJIUH (KUJIO)MOJIb — (KUJI0)MOJISIPHOM.

TennonpoBoAHOCTHIO HA3BIBACTCS MPOLIECC BBHIPABHUBAHMS TEMIIEPATyp IIPU COIPUKOCHOBEHUM TEI
(TBepABIX, KUAKUX WM Ta3000pa3HbIX), HMEIOMIMX pa3Hyl TeMmmeparypy. TemionpoBOIHOCTh
OOBSICHACTCS TIEPEXOJOM SHEPTUH OT OOJIee HarpeThIX K MEHEe HarpeThiM 00JaCTsM MPH OTCYTCTBUU
(ecM 3TO Ta3 WM KHUJIKOCTb) MepeMeLINBaHUs WK Kousekyuu. CM. Takxke Aenenus neperoca.
Tenyiood0MeHOM (WM TerUionepenadeil) Ha3bIBaeTCs MHUKpO(U3MUYECKHi crnocod HM3MEHEHUs
BHYMPEHHEU SHepeul Cucmemvl, HE CBA3AHHBIA C MAaKpOCKOIMYECKMM JBMKeHHMeM. CM. Takxke
Konuuecmso mennomeo.

TepMoamHamMuka — Hayka O CaMbIX pa3HOOOpa3HBIX IPOLECCaX U CONPOBOMKAAIOLIMX HX
SHEPreTUYECKUX NPEBpAllCHUAX. TepMOJMHAMUKA OTHOCHTCA K 0O0NacTd Makpopu3uKd, OHa
OTBJIEKAETCA OT IOAPAa3yMEBAEMOI0 MOJIEKYJISIPHOTO CTPOEHUS BEIECTBA W YYMTHIBAET JIMILb
MIOBE/ICHUE cucmeMmyl B 11esIoM. [lenurtcs Ha mepmocmamuky 1 COOCTBEHHO TEPMOANHAMUKY.
TepmoaunamMudeckasi BeposiTHOCTb W — UUCIIO MUKPOCOCTOSH UL, C TTOMOLIBIO KOTOPBIX PEAIN3YETCs
JAaHHOE MAKPOCOCMOSHUE.

TepMoaMHAMUYECKHM INPOLECCOM HA3bIBACTCA M3MEHEHUE KOOPOUHAM COCMOSAHUSA CUCTEMbI MpPH
HAJINYUU PA3HOCTH NOMEHYUAN06 cucmemvl u cpeovi. CM. Takxke Pagnosecnbili npoyecc.
TepmoaMHAMHUYECKHM PABHOBECHEM Ha3bIBACTCSI COCTOSIHUE, IIPU KOTOPOM MaKpOCKOIIMUYECKHE
napamempbi COCMOAHUs BCIOAY TIOCTOSIHHBI U HE U3MEHSIFOTCS] C TEYEHHEM BPEMEHH.

Tperbe HayajJ0 TePMOAUHAMMKH YTBEP)KIACT, UYTO IHMPONUA CUCTEMBbI IpU aOCOIOTHOM HYIe
TeMIlepaTypsl paBHa HyIto (Teopema HepHcera, 1906).

Jedopmanus Ha3bIBaeTCsl YNPYIoM, €Clii MpU CHATHH JeopMHUpYIOLIei CHIbl pa3Mepsl U Gopma
Tena BoccTaHaBnuBaroTcs. CM. Takxke 3akon [yka.

Tpoiinoii Touko# Ha3bIBaeTCA TOUKA Ha Auarpamme (p, T), B KOTopoil nepecekaroTcst KpuBble (ha30BOTO
paBHOBecHs. Ecnu BemecTBO HaXOAUTCS NIPU JABJICHUM U TEMIIEPAType, COOTBETCTBYIOIIUX TPOMHOU
TOYKE, TO Bce TpH (a3bl (TBepaasi, )KUIKas U razoo0pasHast) HaXOIATCA B OUHAMUYECKOM PABHOBECUU.
Hamnpuwmep, nnst Bogst: prp= 610 I1a, Trp= 273,16 K.

YpaBHenne Ban-nep-Baanbca 5T0 ypaBHEHHE COCTOSHUS PEAIBHOTO T'a3a, B KOTOPOM YYHMTHIBAETCS
COOCTBEHHBIN 00BEM MOJIEKYJ U CHIIBI MPUTSKEHUS Mex Ay HUMH: [p + (a/Vu2)|(Vu-b)=RT,raeaub
MOTIPAaBKM Ha CWJIbl TPUTSDKEHUS M Ha COOCTBEHHBIH 00BbeM Mousekysl. CM. Takxke YpaBHEHHUE
Knanelipona-Menneneena.

Ypasuenue Knaneiipona-Knay3suyca onucsiBaeT (pa3oBbie nepexozs! 1-ro poja:

(dp/dT) = NMT(V2 —V1). 3nece V1 u V2 — yaenbable 00beMbI HU3KO- U BBICOKOTEMITEpaTypHO# (ha3sl,
COOTBETCTBEHHO; A — yJelibHas TeIIoTa rnepexoja. B geBoi yacTu ypaBHEHUS CTOUT MPOU3BOIHAS OT
JIaBJICHUS 10 TEMIIepaType.

Ypasuenue Kianeiipona-MeneseeBa — ypaBHEHUE COCTOSHUS HeansHoro rasa: pV = (m/p)RT, rae
p — maBnenue, V — o0bem, T — TeMrepaTypa, m — macca, | — Macca ogHoro kujmomodst, R = 8,31-103
JLx/kmoub- K — yHUBepcasibHas ra30Bast IOCTOSIHHAS.

YpaBuenue MKT st sneprum umeet sun: Ecp = (1/2)kT. 3neck Ecp — cpenHsst KHHeTHUUECKAs YHEPTHUS
onHO# Monekymbl, T — TemMmepaTypa, i — umcio creneneii cBo6omsl, k = 1,38-102 JI/K — mocTosHHas



Bonsimana.
YpaBHeHHEM COCTOSTHUS HA3BIBAETCH YPaBHEHMeE, CBS3BIBAIOLIEE napamempuvl cOCmosHus. JJis

udeanbHo20 2a3a ypaBHEHUEM COCTOSIHUSA ABISIETCS ypasnenue Knanetlipona-Menoeneesa.

YpaBHenus IlyaccoHna cBS3BIBAIOT MOMAPHO JaBJICHUE, O0BEM M TEMIIEPATYPY HPU a0uabamuieckom
npoyecce: TV = const, pV? = const, T"/p*! = const. 3gech Yy = cp/Cv — OTHOIIEHHE Ta30BBIX
TEIJIOEMKOCTEM.

®a30BbIM IEPEX0A0M NEPBOr0 POJAa HA3bIBAETCS IMPEBPALLEHUE, CONPOBOMKAAIOIIEECS BBIICICHUEM
WM TIOTJIOIEHUEM SHEPTUH (CKPBITON TEIIOTHI Mepexo/ia) U U3MEHEHUEM yAenbHoro oobema. K Takum
Iepexo/iaM, B YaCTHOCTHM, OTHOCATCS: IUIABJIEHUWE M KPUCTAJUIM3ALMs, UCIIAPEHME U KOHIEHCALWA,
cyOnumanus (ucrnapeHue TBEp/bIX Tell) U KOHIECHCAIIHSL.

@®a30BbIM NIEPEX010M BTOPOI0 POa Ha3bIBACTCA MPEBPAIICHUE, TPOUCXOsAIIee Oe3 MOTIOMEHUS WIN
BBIJIEJICHUS TEIUIOTHI M U3MEHEHUs yaeabHoro oobvema. [lpuMeps! Gpa3zoBbIX Mepexoa0B BTOPOTo poja:
nepexo ¢peppoMarHeTrka B mapaMarHUTHOE COCTOSIHUE MpH Temnepatype Kiopu, nepexoj merasia B
CBEPXITPOBOJISIIIEE COCTOSHUE U TIP.

®opmyaa Boabumana-Ilnanka cBs3bIBacT sHmponuto S 1 mepmoournamuyeckyio geposmuocms W: S
=kInW.

@dyHKIMell COCTOSHHMS HA3bIBACTCSl BEIMYMHA, OJHO3HAYHO OIlpenessemMas HabopoM Koopounam
cocmosnusa cucteMbl. [lpumepsl QYHKUMIA COCTOSIHUS: 6HYMpEHHAA SHepeus, SHmponus W 1mp. B
MIPUHITUIIE JTI000H napamemp cocmosnus MOXKET pacCMaTPUBATHCS KaK (YHKIUS COCTOSHUSL.
Xo10aAuIbHbIEe MAIIMHBI — YCTPOWCTBA, OTHUMAIOIINE TEIJIOTY OT Tela ¢ 0oJiee HU3KOM TemmepaTypoit
U Iepejiaya TEIIoThl TNy ¢ 0ojiee BBICOKOM TemIepaTypol 3a cueT coBeplieHHs padoThl. [IpuHumn
JECTBHS OCHOBAH Ha MCIAPEHUH JIETYYUX KUAKOCTEH (aMMHaK, (peoH) Mpy MOHMKEHHOM JIaBIICHHUH.
lupoko nOpUMEHAIOTCS B IPOU3BOJACTBE, HAyKe U TEXHUKE (IMILEBas, XUMHYECKas U
MeTaI000pabaThiBaroIasi IPOMBIIUIEHHOCTh, CTPOUTEIbHASI TEXHHUKA U TIP. ).

Huxaom KapHo Ha3bIBaeTCs yuki, COCTOALIUN U3 ABYX U30TE€PM U JBYX aauadar.

KIIJ] uuxiia KapHo 3aBucuT Tosibko oT Temnepatyp HarpeBarens (T1) u xonmoaunenuka (T2): n = (T1—
T2)/T1. Dror KO3(D(HUIMEHT MaKCUMAalbHBIA W3 BCEX IIHMKJIOB, OCYIIECTBISEMBIX C JaHHBIM
HarpeBaTesieM U XOJOJWIBHUKOM U He 3aBUCHUT OT MPUPOBI pabouero Tena.

HuxianyeckuM WM KPYTrOBbIM IPOLECCOM Ha3bIBAETCS IIOCIENOBATENIbHOCTh MPEBpAIECHUN, B
pe3yabTaTe KOTOPOW CHCTeMa BO3BpAIAeTCs B MCXOJHOE cocTosiHue. LlMKiabl MOryr ObITH
PaBHOBECHBIMU U HepaBHOBeCHbIMU. Ha nuarpamme pagrogechvie KpyroBble npoyeccel n300paxaercs
3aMKHYTbIMHM KpuBbIMH. Ha nuarpamme (p, V) nmpsMoil IUKJI OCYIIECTBIISIETCS [0 YaCOBOM CTpelKe,
00paTHBIN — MPOTUB YaCOBOM CTPEIIKH.

JHTpoONMeill Ha3bIBaCTCA PYHKYUSA COCMOAHUA CUCTEMBI, U depeHIInan KOTOpoil paBeH OTHOIIEHUIO
AJIIEMEHTApPHOIO KOJAUYEeCmed menjaiomyl, TOIYYEHHOIO CHUCTEMOW B 3JIEMEHTApHOM 00pamumom
npoyecce, K memnepamype. IIpyu HepaBHOBECHOM TEIUIOOOMEHE B M30JIMPOBAHHON CHUCTEME SHTPOMHS
cucteMbl Bo3pacraeT. CM. Takke Bmopoe nauano mepmoOuHamuxu.

dpdpexTom I:xkoynsa-TomcoHa Ha3pBaeTCs W3MEHEHHE TEMIIEpaTypbl pEaJbHOrO rasza Ipu
anuabaTuyeckoM pacmupeHud. Ecniu raz3 mpu 3Tom  oxnaxkaaercd, d¢GdeKkT Has3bIBaeTcs
MIOJIOKUTEIIbHBIM, €CIIM HarpeBaeTcss — OTpULaTeNbHbIM. [Ipy HOPMAaJIbHBIX YCIOBHUSX OOJBIIMHCTBO
ra3oB 0OHapyKUBAIOT MOJOKUTEIbHBIN 3 (DEKT (MCKITIOUeHUs — BoiopoA U renuit). [Ipumensiercs st
MIOJIyYEHUS KUJIKHX T'a30B.

K sBneHusM nepeHoca OTHOCHUTCS TpyIIa SIBICHHUH, UMEIOIIUX CXOJHBIH MEXAHU3M: GHYMpPEHHee
mpenue (843K0cmu), menionpoeoonocms, oughhyzus.

[lepenocuTcs 3a cyeT XaOTUYECKOTO TETJIOBOTO JIBUKEHUS, COOTBETCTBEHHO, UMITYJIbC, KHHETUYECKas
JHEPrus, Mace



15. OCOBEHHOCTH PEAJIM3ALIIMU JUCHUIIJIMHBI AJIAA THBAJIUJ1OB U JINIL
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

B cooTBercTBUE ¢ MeTOAMYECKUMH pekoMeHaanussmMu Munoopuayku PO (ytB. 8 anpenst 2014 1. Ne AK-
44/05BH) B Kypce MpeIoaraeTcs UCIO0JIb30BaTh COLHMATbHO-AKTUBHBIE U pe(IeKCUBHbBIE METOIbI
00y4eHUsI, TEXHOJIOTUN COLMOKYJIbTYPHOH peadbumurtanuu ooydarommxcs ¢ OB3 ¢ 1ienbro oka3aHus TOMOIIIH
B YCTAHOBJICHUH IOJIHOIICHHBIX MEXIMYHOCTHBIX OTHOIICHUH.

OOyueHue ULl C OrPAaHUMYEHHBIMHM BO3MOXKHOCTSIMH 3[0POBbS  OCYHIECTBISIETCA C  YYETOM
WHAUBUYAIBHBIX NCUXO(DU3MUECKUX OCOOCHHOCTEH, a JUIsl MHBAJIMIOB TAK)KE B COOTBETCTBUU C
WH/IMBUYAIILHOM MPOrpaMMOii peaOniIuTauy HHBAIHIA.

Jl1s Mn ¢ HapylleHHeM CJIyXa BO3MOXKHO IPEIOCTaBICHHE HH(POPMALUU BHU3yaIbHO (KpaTKHii
KOHCIIEKT JIKIMI, OCHOBHas M JONOJIHUTENbHAsl JUTEpaTypa), Ha JEKUUOHHBIX M INPaKTHYECKUX
3aHATHUSX ~ JIONIYCKAeTcsl  IPUCYTCTBHE  acCCHCTEHTa, a  TaKXKe, CYypJIONEpEBOAYUKOB U
TU(IOCYPIONIEPEBOJUNKOB.

OIIGHKa 3HAHUI CTYACHTOB Ha IMPAKTUYCCKUX 3aHATUAX OCYHICCTBIACTCA Ha OCHOBC IMMCBbMCHHBIX
KOHCIICKTOB OTBCTOB Ha BOIIPOCHI, TIMCbMCHHO BBIITOJIHCHHBIX IIPAKTUYCCKUX SaﬂaHHﬁ.

Jloknan Tak ke MOXKET OBbIThb MpEeJoCTaBlIeH B MUChMEHHOU ¢dopme (B Buue pedepara), Ipu 3TOM
TpeOOBaHUsI K COJAEPIKAHHMIO OCTAIOTCS TEMH K€, a TpeOOBaHMS K KadeCTBY U3JIOKEHHUS MaTepuaia
(IOHATHOCTb, KAUECTBO PEUH, B3aUMOJECHCTBHE C ayJJUTOPUEN U T. ) 3AMEHSIOTCS HA COOTBETCTBYIOLINE
TpeOoBaHus, NPEabIBIsIEMble K NMHUCbMEHHBIM paboTaM (KayecTBO OGOpPMIICHHS TEKCTa M CIIHCKA
JIUTEPaTyphl, FPAMOTHOCTh, HAJIMYKNE WILTIOCTPALIMOHHBIX MaTEpUaoB U T.1.)

C yderoM COCTOSHHUS 3]I0pOBbsI IPOCMOTP KHMHOGMIbMA C IOCIEAYIOIIMM AHAIM30M MOXXET OBITh
IIPOBEJIEH oMa (HampuMmep, Npyu HEOOXOAUMOCTH JOTIOJHUTEIbHON 3BYKOYCHIIMBAIOIIEH anmnapaTypsl
(HaymHukHM)). B Takom cimywyae CTyIeHT NpenocTaBiisseT MMCbMEHHBIH aHalMu3, COOTBETCTBYIOILUI
MPEIBSIBIIEMBIM TPEOOBAHHSIM.

[IpomexyTouHas aTTecTalys AJis JUI] C HAPYIICHUSIMHU CIyXa MPOBOJUTCS B MUCbMEHHOU popme, mpu
9TOM HCIOJB3YIOTCS OO0INME KpUTEepuW oOlleHMBaHUsA. [Ipu HeoOXoauMoCTH, BpeMs MOATOTOBKU Ha
3a4eTe MOXKET OBITh YBEIIUYEHO.

J7is U1 ¢ HAapyLIeHHeM 3peHus I0MYCKaeTcs ayAnalbHOe peocTapieHne nHbopMaluu (Hampumep,
C HCIIOJIb30BAHHEM TPOTPaMM-CHHTE3aTOPOB pPEUH), a TaKKe UCIOJIb30BaHWE Ha JICKIUSIX
3BYKO3AMUCHIBAIOIINX YCTPOUCTB (AuKTO(POHOB M T.A.). [lomyckaeTcss MpUCYTCTBHE Ha 3aHATHUSX
accucTeHTa (MTOMOITHUKA), OKa3bIBAIOIIETO 00YJAIONIUMCS HEOOXOUMYIO TEXHUYECKYHO TTIOMOIITb.

OneHka 3HaHUN CTYAEHTOB Ha CEMUHAPCKUX 3aHATUAX OCYIIECTBISIETCSA B YCTHOM (opme (Kak OTBETHI
Ha BOIIPOCHI, TaK W MpakThyeckue 3ananus). IIpu HeoOxoaumocTu aHanu3a (uUibMa MOXKET OBITh
3aMEHEH OIMCaHMEM CUTYallul MEXITHHYECKOTO B3aMMOJICHCTBHS (HAa OCHOBE OMNbITa PECHOHICHTA,
XYJ0’KECTBEHHOU JIUTEPATYPHI U T.JI.), O3BOJSIOLUIUM OLIEHUThH CTENEHb C()OPMHUPOBAHHOCTH HABBIKOB
BJIaJICHUs] METOJJaMM aHaJIM3a M BBIABIEHUS CleUU(GUKU (YHKIMOHUPOBAHUS U Pa3BUTUS TCUXMKH,
MO3BOJISIIOIIMMU YYUTHIBATh BIUSHUE 3THUYECKUX (akTtopoB. Ilpu mpoBeaeHHHN MNPOMEKYTOUHOMN
aTTeCTallud JJsl JIUI C HapyIIEHWEM 3peHHUs] TEeCTHMPOBAHHWE MOXKET OBITh 3aMEHEHO Ha YCTHOE
cobecei0BaHUE 110 BOIIPOCAM.

Jluna ¢ HapyumieHMsSIMH OINOPHO-ABUIaTeJIbHOI0 ammapara He HYXKJAlTcs B OCOOBIX (opmax
MIpeIoCTaBIIeHUs yueOHbIX MaTepranoB. OJTHAKO, C YUETOM COCTOSIHUS 3/I0POBBS YaCTh 3aHATUN MOXKET
ObITh pealn30BaHa AMCTAHIMOHHO (Tpu momomu cetu «MHTepHeTr»). Tak, Nmpu HEBO3MOXKHOCTH
MOCEILEHUS JIEKIIMOHHOTO 3aHSTHS CTYIEHT MOKET BOCIIOJIb30BaThCsI KPATKUM KOHCIEKTOM JIEKIIUH.

HpI/I HCBO3MOXHOCTH TIIOCCHICHUA IMPAKTUYCCKOro 3aHATHA CTYACHT OOJDKCH IMIPE€AOCTaBUTH
MHUCHBMEHHBIN KOHCIIEKT OTBETOB Ha BOITPOCHI, IMCbMCHHO BBITTIOJIHEHHOC IMTPAKTUYCCKOC 3aJaHHUC.

Jloknan Tak ke MOXKET OBbITh MpeJoCTaBlIeH B MUCbMEHHOW ¢dopme (B BHiIe pedepara), Ipu 3TOM
TpeOOBaHUsI K COJEPKAHUIO OCTAIOTCS TEMH JK€, a TpPeOOBaHHUS K KAYECTBY HM3JIOKCHHS MaTepHuaia
(HOHSITHOCTb, KAYECTBO PEUU, B3AUMOJICHCTBUE C ayIUTOPHUEH U T. ]1) 3aMEHSIOTCS HA COOTBETCTBYIOIIKE



TpeOoBaHUsI, TPEAbIBISIEMbIE K MHUChbMEHHBIM paboTaM (kKauecTBO O(OPMIICHHS TEKCTa M CIIHCKa
JUTEPATyphl, FPAMOTHOCTh, HAJIMYUE WIUTIOCTPALIMOHHBIX MAaTEPUAJIOB U T.1.).

[IpomexyTouHas atTecTanus AJis JUI C HAPYIICHUSIMH ONOPHO-ABUTaTEIBHOIO arapara MpoBOIUTCS
Ha OOIMMX OCHOBaHUSX, MPH HEOOXOJMMOCTH TMpOILeaypa 3adeTa MOXKET OBITh peann30oBaHa
JUCTAaHLIMOHHO (HampuMep, MpH MOMOIIY Iporpammsel Skype).

J171s1 5TOro Mo TIOrOBOPEHHOCTH C MPENOIaBATENEM CTYACHT B ONPEIEIECHHOE BPEMS BBIXOJUT Ha CBA3b
JUIS TIPOBENIEHUSl NpOIEeAypbl 3auera. B Takom ciydyae 3adeT cAaercsa B BHJE coOeceloBaHUS IO
BompocaM (cM. ()OpMBI MPOBEACHUS MPOMEKYTOUHON aTTECTALUU JJIS JIWI[ C HAPYIICHUSMH 3PCHUS).
Bonpoc u npaktuyeckoe 3a/1aHnue BEIOUPAIOTCS CAMUM IIperojaBaTesieM.

[Ipumeuanue: DOHIBI OLEHOYHBIX CPEJCTB, BKJIIOYAIONINE THUIIOBBIC 3aJaHUS W METOJbI OIICHKH,
KPUTEPUU OLICHUBAHUS, I[IO3BOJISIONINE OLICHUTH PE3YJbTaThl OCBOCHUS JAaHHOW JUCIIUATLIUHBI
obyuarormumucs ¢ OB3 MoryT BxoauTth B cocta PII]] Ha mpaBax oTAEIbHOTO JOKYMEHTA.



