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1 ey v 3a7auM U3y4YeHUs JUCUMILIMHBI (MOXYJISA).
1.1 Ileanb ocBOEeHUN TUCHUILIUHDI.

VYyeOnas aucuurinHa «MosekyispHas (U3uKa» CTaBUT CBOEH LENbi0 CPOPMUPOBATH Y
CTYJCHTOB 0a30BbIE TEOPETUUCCKUE 3HAHUS 00 OCHOBHBIX SIBICHUSX, MOHSATHSIX, MOJIEIISX, 3aK0-
HaX U METOJIaX MOJIEKYJISIPHON (U3UKH, a TAKXKe JaTh HABBIKY PEIICHUS 3a/1a4.

1.2 3agaun AUCHMUILIMHEL,

— U3YYEHUE TEOPETHUYECKUX OCHOB, ITOHATHUM, 3aKOHOB M METOJOB HCCIIEIOBaHUN MoJIe-
KYJSIpHOH (PH3HKH;

— 03HAaKOMJICHHE C IPaHUIAMU IPUMEHUMOCTH (PU3NYECKUX MOJIeNIeH U TEOpUid, HCIIOb-
3yEeMBIX JUUIS OIIMCAHUs CBOMCTB BEIIECTB HA MOJIEKYIISIPHOM YPOBHE;

— OBJIaJICHUE HAaBbIKAMM M METOJAMM PEUICHMs 3a7ad [0 OCHOBHBIM pa3JielaM MOJIEKY-
JSIPHOU (DUBHKH;

— MpHUOOpETEeHNEe YMEHHUs MCIIOJIb30BaTh 3aKOHBI (DM3UKU JUISl PELICHUs €CTECTBEHHO-
Hay4HBIX U TEXHUUYECKHX 3a/1a4;

— MPUOOpPETEHUE HABBIKOB IIOMCKA JIOMOJHUTEIBHOW HH(OPMALUM MO MOJEKYJISPHOU
¢u3znke, CBA3aHHOMU C €€ UCTOpUEH U COBPEMEHHBIMU JIOCTHXKEHUSMHU.

1.3 MecTo AucuuiuinHbl (MOYJs) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMBbl.

Hucuunnuna «MonekynsipHas ¢usuka» oTHocutcs K 0a3oBoil yactu bioka 1 yueGHOTrO
wiaHa. /i ycnemHoro u3ydeHus TUCHMIIIMHBI HeOOXOAMMBI 3HaHUS IIKOJIBHOTO Kypca Qpu3u-
KH, OCHOB MAaT€MaTHU4YCCKOI'O aHaJIn3a U MCXAaHUKH. OcBoenne JUCITUITIIMHBI H€O6XO}II/IMO JJIsA
U3y4YeHHsl IpYTUX pa3fenoB oomei Gusnku, a Taxke AUCHUIUINH: «KOHLIENUs COBPEMEHHOTO
€CTCCTBO3HAHU», ((TepMO)II/IHaMI/IKa, CTaTUCTHYECKaA (1)I/I3I/IK3, (1)I/I3I/I‘-ICCKa$I KHHCTHUKA)).

1.4 TlepeueHb MIAHHPYEMBIX Pe3y/JbTATOB 00y4YeHHMS MO AUCHUILUINHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/IbTATAMHU OCBOCHHS 00Pa30BaTE/ILHOM IPOrPaAMMBI.

N3yuenune naHHOW ydyeOHOM TUCHMIUIMHBI HarpaBiieHO Ha (hopMupoBaHHE y 00ydaro-
muxcs oOIeKyIbTYpHBIX U obenpodeccrnoHanbHbXx koMmereHuil (OK, OIIK):

No WNupeke Conepxanue B pesynbrare u3ydenus yaeOHOM JUCIUTUIMHBL
. | KoMIe- KOMIIETEHIIUH oOy4aromuecs: JOIKHbI
| TeHIUH (vt €€ yacTH) 3HATH yMeThb BJIAJIeTh
1 | OK-7 CIIOCOOHOCTBIO MyTH MOJIYYEHUSI | CAMOCTOSITENIbHO | MpUEMamMu
K CaMOOpTraHu3aluu camMo00pa30BaHus | MMOJyyaTh 3Ha- 00paboTKHU U
1 caMm000pa30BaHUIO HUS U3 pa3In4d- | CUCTEMaTU3H-
HBIX UCTOYHU- pOBaHMUs
KOB MTOJTyYEHHOMN
uHpopMaIuu




WNHupekc Coneprkanue B pesynbrare nzyueHust yaeOHON AUCHUTIIHHBI

an(_; KOMIIE- KOMIIETEHINH 00yJaromumecs JT0JKHBI

| TeHIIMHA (v e€ yacTm) 3HAThH YMeTh BJIaJeTh

2 | OIIK-1 | cnocoOHOCTHIO K TEOPETUYECKHE IIPUMEHSTD HaBbIKaMU U
OBJIaJICHUIO 0A30BBIMH | OCHOBBI, IOHATHS, | 3aKOHBI (PU3UKU | METOAAMH
3HAHUSMH B 00J71aCTH | 3aKOHBI U METOABI | JJISl PEIICHUS pelieHus 3a-
€CTECTBEHHBIX HayK, | MCCIICIOBAHUI €CTECTBEHHO- 1a4 10 OCHOB-
UX UCTOJIB30BAHUIO B | MOJICKYJISIPHOM HAYYHBIX U T€X- | HBIM pazjesiam
npodeccHoHaIbHOM (GU3MKY; TPAaHUIBI | HHYECKUX 33134 | MOJICKYJISp-
JeSTeTbHOCTH IPUMEHUMOCTH HOM (pU3MKH

(UBUYIECKUX MO-
JIeTie U TeOpui,
UCIOJIB3YEMBIX
JUTSL OTIMCAHHS
CBOIICTB BEILIECTB
Ha MOJICKYJISAP-
HOM YpOBHE

2. CTpyKTypa U cojiep:KkaHue TUCIUIITUHBI.
2.1 PacnpeaesieHne TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OO0r1ast TPYA0EMKOCTh AMCIHUILIMHBI COCTaBisieT 4 3ad. en., (144 yaca), ux pacrmpezese-
HUE TI0 BUJaM padOT IPECTABICHO B TAOIHIIC.

Bun yue6Ho# paboTbl Bcero 2-11 cemecTp
4acoB (uacsl)

KonTtakTHas padoTa, B TOM YHcJIe:
AyauTOpHBIE 3aHATHS (BCEro): 96 96
3aHsTHS JEKIMOHHOTO THIIA 32 32
JlaGopaTopHble 3aHATHS - -
3aHATHS CEMUHAPCKOTO TUTIA 64 64
(ceMUHApBI, MPAKTUYECKUE 3aHITHS)
Nuas koHTaKkTHas padora:
Kontpons camocrosrensHoil padotsl (KCP) 2 2
ITpomexyrounas arrecrauus (MKP), 3auer 0,2 0,2
[Tpomexxyrounas arrecranus (MKP), sx3amen 0,3 0,3
CamocrosiTesbHasi paboTa, B TOM YHCJIe:
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepuaa 10 10
BrinonHeHnue TBOpUECKUX, KOHCTPYKTOPCKHUX
Y UCCJIeIOBATENbCKUX 3a/IaHHUH, YTITYOJISFOIINX 2 2
Y pacUIMPSIFONINX JISKITMOHHBIA MaTepual
Penrenue 3aa4 mo MoJIeKyIsIpHO# pr3uKke 6,8 6,8
KonTpoJn:
IToaroToBka K 3K3aMeHy 26,7 26,7
O0mas Tpy10eMKOCTh | Yac. 144 144

B TOM 4HcJie KOHTaKTHas padoTa 98,5 98,5

3ad4. efl. 4 4




2.2 CTpykTypa IMCHHUILIHHBI:

Pacrnipenenenne Bu10B ya4eOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIHUILTUHBL.
Pazgenbl (TeMbl) AUCIUTUIMHBI, U3y4aeMbIe B 2-M  CEMECTpe:

KosmmuecTBo wacos
HanmenoBanue AynutopHas BueayauropHas
No pazzienoB (Tem) Bcero pabota pabora
JI I13 JIp* CPC

1 WneanbHblii ra3 33 8 20 - 5)
2 SBnenus nepeHoca 29 6 12 i 4

B razax
3 TepmoauHaMuka 33 10 18 - 5
4 PeanbHbie Ta3bl, )KUIKOCTH U 26.8 5 14 i 48

TBEpHAbBIC Tela

Hmozo no oucuyunnune: 32 64 - 18,8

[Tpumeuanue: JI — nexuuu, 113 — npaktrueckue 3anstus / cemunapsl, JIP — mabopaTopHsie 3aHs-
tust, CPC — camocrositensHas paboTa CTyIeHTA.
(*) — Moayns «O0mmii dpusnueckuii npaktukym» (b1.5.10) mpoBoautcs kak oTaebHas y4eo-

Has JUCHHMIIIIMHA.

2.3. Conep:xanue pa3jeyoB (TeM) TUCHUILINHBI:

2.3.1 3auATHA JEeKIHOHHOr0 THIIA.

®opma
HanmenoBanue
Ne Coneprkanue pasnena (TeMbl) TEKYLIETO
paszzena (Tembl)
KOHTPOJISI
1 2 3 4
1 MounekynsapHo-KnHeTHYecKas Teopust. Moibs. Moirsap-
Has Macca. Yucno ABoranapo. M3onpornecchl.
VYpasuenune MengeneeBa-Knaneiipona. 3akon /lanb- V CTHBIH
ToHa. MoJisipHas Macca CMECH. orpoc,
2 . OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOI TECTH-
N neanbHblit
ras TEOPUH UEATBHOTO rasa. pOBaHHUE,
poOBEpKa
3 bapomerpuueckas ¢popmyna. Pacnpenenenue bomb- JOMAIITHEro
MaHa. 3aaHus
4 Pacnipenenenne Mosiekyi raza no CKOpocTsM
(pactipenenennie Makcgena).
5 D¢ dexkTUBHBINA AMAMETP U CEUEHUE MOJIEKYIIBI.
Cpenuss niuHa CBOOOTHOTO TIPoOEra U YUCiIo VeTHBIH
CTOJIKHOBEHUN. BakyyMm. o1poc,
SBnenus TECTH-
6 Juddysus B razax. 3akon @uka. Buyrpennee tpe-
nepeHoca P 0 poBaHHUe,
Hue. ®opmyna HerotoHa.
B rasax PMY. IIPOBEpKa
7 TemnonpoBoaHOCTh. 3akoH Dyphe. JAOMAIIHETO
3aaHus




1 2 3 4
8 Pa6oTa raza. [lepBblii 3aKOH TEPMOJUHAMUKH H €TO
MIPUMEHEHHE K NU30IPOIECCaM.
9 TemnoeMKOCTh UCAIBHOTO Ta3a.
Vpasuenue Maiiepa. YeTHbIi
> > orpoc,
10 Anmabatudeckuit iporecce. [I0TUTPONUYECKHiA IPo- TeCTI-
1ecc.
Tepmoannamuka poBaHuUe,
11 OuTponusi. Bropoi 3akoH TepMmoauHamMuku. Tpetuit TIpoBEpKa
3aKOH TePMOAMHAMUKH. PacueT u3MeHeHus SHTPO- JIOMAIIHEro
[IMU B IIPOLIECCAX MIEaTbHOTO ra3a, Ipyu HarpeBaHUU 3a1aHus
Y TUTaBJICHUU.
12 Tennosas mammuna. Iuka Kapuo. Teopemsr Kapno.
XoJioauabHas MalluHa.
13 Peanbnble ra3sl. Kputnueckoe coctosiHue. YpaBHe-
Hue Ban-nep-Baanbsca. Dddexr xoyns — Tomcona.
OHTaNbIUA.
14 Kunxoctu. Cobonnas sneprus. [loBepxHocTHoe
HaTsDKEHHE. Y CIIOBUS paBHOBECHUS Ha TPaHUIIE IBYX N O—
KUAKOCTEH U Ha TPAHULIC )KUJIKOCTh — TBEPAOE TEIO.
PeanbHbie Ta3k6I, A patHIl A pA OIIpoc,
CmauuBaHue, HeCMaylBaHUE.
KUJKOCTU U poBEpKa
15 TBep/IbIE Tea JlaBieHNeE 10J1 HCKPUBIICHHO# ITOBEPXHOCTBIO KU~ | nomariHero
koctu. @opmyna Jlannaca. Kanunnsipasie siBIeHUS. 3a1aHus
16 Kpucraimdeckue TBEP/IBIE TENA U UX TEILIOEM-
KocThb. dDa3oBbIe Mepexosl NEPBOro U BTOPOro pojia.
VYpasuenue Knaneiipona — Knaysuyca. J[narpamma
COCTOSIHUH.
2.3.2 3aHATHA CEMUHAPCKOI0 THUMA.
Ne HaunmenoBanue TeMarnka MpakTUYECKUX 3aHATUI dopma TEKYIIEro
" | pa3znena (TeMsl) (ceMHHapoB) KOHTPOJISI
1 2 3 4
1. MonekynsipHo-KUHETHYECKas Teopusi. MoJib. .
YeTHBIN onpoc
Momnspaas macca. Uucino ABoraapo.
2. H3ompomeccsl.
3. Ypasaenne Menzaeneesa-Knanepona.
4. 3akoH JlaneToHa. MoJisipHas Mmacca CMecH.
S. . 3 OcCHOBHOE ypaBHEHHUE MOJIEKYJISPHO- VeTHBIi onpoc.
€aJIbHBII i
it KMHETUYECKOM TeOpuH UIeaIbHOro rasa. TecTHpoBan¥e.
6. ras BryTpeHHss dHEeprus uAeaIbHOIO rasa. IIposepka
Cpennsia KBagpaTu4Hast CKOPOCTb. AOMAIIHETO
Bapomerpuueckas popmyna. 3ajaHui
8. Pacrnipenenenue BonbiMana.
9. Pacrnipenenenue MosieKys1 raza 1o cKopocTsam
(pactipenenenre MaxkcBena).
10.

[TuceMeHHas KOHTpOJIbHAS padoTa.




11. D} dexTuBHBIC TUAMETP U CEUYCHUE MOJICKYIIBI. .
12. Cpenusis ninuHa cBOOOIHOTO MpoOera u Yucio YeTHbIi ompoc.
SIBITCHUS CTOJIKHOBEHUH. BakyyMm. Tecruposanme.
13. nmepeHoca I[I/I(b(l)ySI/IH B ra3ax. 3akoH duxka. Hgﬁzlsfg S:O
14, |Brazax Buytpennee tpenue. ®opmyna HeroToHa. 3T
15. TennonpoBoaHOCTh. 3aKk0H Dyphe.
16. [MuceMeHHast KOHTPOJIbHAS paboTa.
17. Pabota raza. IlepBblii 3aKOH TEPMOJIUHAMUKHU U
€ro MPUMEHEHHUE K U30IPOIECCaM.
18. TeroeMKOCTh UIeaJIbHOro rasa.
YpaBHenue Maiiepa.
19. AnnabaTHYEeCKUN MPOIIece. .
20. [TonuTponuyeckuii nmporiecc. Y CTHEIH ompoc.
= TectupoBanue.
21. OHTponus. BTopoil 3aKkoH TepMOIUHAMUKH. TpoBepka
Tepmomunamuka |IpeTnii 3aKOH TEPMOIMHAMHUKH. TOMAIITHETo
22. Pacyet n3mMeHeHUs SHTPOIUU B MPOIleccax -
uJeanbHOro rasa (mpu noctosHusix P, V, T,
Q), Ipyu HarpeBaHUHU U TUIABIICHUH.
23. Huxn Kapno. Teopemsr Kapho.
XosoaunpHas MallvHa.
24, Pacuets KI1/] pa3nuaHbIX [UKIIOB.
25. [MucprmMeHHast KOHTPOJIBbHAS paboTa.
26. PeanbHble ra3sl. Kputnueckoe cocTosHUE.

VYpasHenue Ban-nep-Baainbca.

27. Kunkoctu. [loBepXxHOCTHOE HATSKEHUE.
[ToBepXHOCTHO-aKTUBHBIC BEIIIECTBA.

VYcnoBusi paBHOBECHUS Ha TPAHUIIE JIBYX JKHJIKO-
CTEH M Ha TPAHUIIE KHUIAKOCTh — TBEPOE TEJIO.

YcTHBI onpoc.

28.  |Peanbubie raspi, |[HABICHHE MO HCKPHBICHHON MOBEPXHOCTHIO TecTupoBaHHe.
JKHIKOCTH U xuakoctd. Popmyna Jlamnaca. IIpoBepka
29.  |tBepmsble TeNa Kanmmuisipsl. JIOMAIlIHETO
30. Teepable Tena. JledexTsl B KpucTaIax. 3a/laHus
TennoeMKoCTh TBEPIBIX TEI.
31. ArperaTHble cocTosiHUS BenlecTBa. DazoBbie

Hepexobl IEPBOro U BTOPOTO poja.
VYpasuenne Knaneiipona — Knaysuyca.
JlnarpaMMa COCTOSTHUM.

32. [TucpbmeHHast KOHTpOJIbHAS padoTa.

2.3.3 JlaGopaTopHbIe 3aHATHSI.

B nanHo# yueOHOI mucHUIIIMHE JTaOOpaTOpHBIC 3aHATHS HE MpeaycMoTpeHbl. OmgHako,
OJTHOBPEMEHHO C JICKIUSAMU U CEMHUHAPCKUMHU 3aHSATUSMU 10 MOJICKYJISIPHOU (DPU3HKE TTPOBOAUT-
cs o6t pusmyeckuii mpakTukyM (b1.5.10), KoTOpHhIit BRIZIEICH KaK OTACIbHAS CAMOCTOSTEIb-
Hasi yuyeOHast TUCIUTUINHA.

2.3.4 IlpumepHasi TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB).

KypcoBbie paboTsl — HE IPEyCMOTPEHBI.



2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00ecTeYeHusl AJIsl CAMOCTOATEIbHONH pPadoThl
00y4YaIIUXCS 10 TUCHHUILINHE (MO1YJII0).

[TepeueHs yueOHO-METOAMYECKOTO 00SCTICUCHUS JUCIUILTAHBI

No Bun CPC N
10 BBITIOJIHEHUIO CAMOCTOSITENIbHOM paboThI

1 2 3

1. |IIpopabotka MeTtoauyeckue yka3aHus 10 U3y4eHUIO TEOPETHUECKOro MaTepuana,
TEOPETUYECKOTO  |yTBEPIKICHHbIE Kadeapoil paainoQpu3uKu 1 HAHOTEXHOJIOTHIA, IPOTO-
Marepuaia kot Ne 7 ot 20.03.2017.

2. |Bemmonnenue 1. Kyxxa M.A. MonekynsipHas pu3nKa: TEKCTHI JIEKIUH (C 3a1aHus-
TBOPYECKUX, mu 1o TPU3) / M.A. XKyxa. — Kpacnonap: Kybanckuii roc. yH-T,

KOHCTpyKTOpckux |2011.

U MCCIIeIoBaTeNb- (2. Marepuaisl B 3JIGKTPOHHOM BHJIE B CPEJIE MOYJILHOTO JMHAMU-
CKHX 3aJ[aHHi geckoro o0ydenus Moodle KyoI'VY Ha caiite http://moodle.kubsu.ru:
nH(popMaIus 1o Teopuu petieHus nzodperarenbckux 3aaad (TPU3)
JUTSL PA3BUTHS TBOPUYECKUX CIIOCOOHOCTEH.

3. Meronuyeckue yka3aHus K CAMOCTOSITEIIbHOW padoTe CTyIeHTa
JUTSL BBITIOJTHEHUST TBOPUYECKUX 33JJaHUH 110 PEIICHUIO N300peTaTeib-
CKHUX 3aJ1a4, YTBEpXKICHHbIC Kadeapor paaruo(u3uKi 1 HAHOTEXHO-
noruii, mpotokos Ne 7 ot 20.03.2017.

3. |Pemenwue 3agau 1. Meroauueckue ykazaHus AJis pelieHus 3a7a4 no Gpusmke, yrep-
10 MOJIEKYJISIDHOM  |’KJIeHHbIE Kaepoil painopu3nKu 1 HAHOTEXHOJIOT Ui, TPOTOKOJI
buzuke Ne 7 01 20.03.2017.

2. MaTepI/IaJ'II)I B DJICKTPOHHOM BUAC B CPEAC MOAYJIBHOI'O ITMHAMU-
yeckoro ooydyenuss Moodle Ky6I'Y Ha caiite http://moodle.kubsu.ru:
IIPUMEPBI PELICHU 3a/1a4 U KPaTKUE PEKOMEHALUHU 110 UX pelie-
HUIO.

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIuXcs U3
YHCiIa MHBAIK/IOB U JIUI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTasnsiores
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 37J0POBbS U BOCIIPUITHS HH(POpMALIUU:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist 1 ¢ HapyLIEHUsIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIH MepedyeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YAFOLINXCS.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

[Tpu peanu3zanuu yueOHOU pabOTHI MO OCBOCHHIO JUCIHUILTUHBI «MonekynspHas Gusu-
Ka» HCIIOJb3YIOTCSI COBPEMEHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH:

— UHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;

— ipo0ieMHOe 00yUYeHHe.

Ha aexkumm BweiHOCUTCs 80 % MaTepuana, U3JI0KEHHOTO B MPOrpaMMe JUCLMILIUHBIL.
Ocranbubie 20 % MaTepuana BBIHOCITCS Ui CAMOCTOSITEIBHOTO H3ydeHusl. YacTh JeKIMOHHBIX
3aHITHI MPOBOJATCS B CIICIMATU3UPOBAHHON ayAUTOPUH C NMPUMEHEHHUEM MYIbTUMEIUMHOTO
MIPOEKTOpa B BUJIE YICOHOU Mpe3eHTaIu ¢ 00cykaeHueM. [Ipu 00bsiCHEeHHH HOBOTO MaTepHasa
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UCTIOJIB3YIOTCS MTPOOJIEMHOE U3JIOKEHHE MaTepHalia U nmouckosas 6ecena. [1o ocHOBHBIM pasfe-
JaM JAMCUUMIUIMHBI BBINTYLIEHO ydyeOHOoe u3naHue «MouekyisipHas (U3MKa: TEKCThI JEKIMH»,
umeromeecst B oudnuorexe Kyol'Y. Ctynenram y4eOHBIN MaTepual NpeabsIBIsSETCS TaKXkKe U B
JJIEKTPOHHOM BHJI€ [UIsl O3HAKOMJICHUS M M3ydeHHus. biarogaps 3TomMy cokpauniaercs BpeMs Ha
KOHCIIEKTUPOBAaHUE JIEKIIMOHHBIX 3aHATHM, YTO MO3BOJSET I0Ka3blBaTh JIEMOHCTPALMOHHBIE
OMBITHI M HaIJIAHbIE IOCOOMSI, 00CYKAAaTh COBPEMEHHbIE JOCTH)KEHUS HAYKH U TEXHUKH, pa3ou-
paTh KOHKpETHbIe MpOOJIEeMHBIE CUTYyallul U M300peraTenbckue 3agaun. Kpome Toro, B KOHIIE
KQKIOr0 JIEKIMOHHOIO 3aHATHs CTYACHTAM IPEAJIAratoTCs sl BBINOJIHEHUS TBOPYECKHUE, KOH-
CTPYKTOPCKHE U HCCIIECAOBATENLCKUE 3aJaHus, YIIIyOJSIOMNE W PACHIMPSIONINE JCKIIMOHHBIN
MaTepHall, pa3BUBaIOLINe HHHOBALIMOHHOE MBILIUIEHHE U (paHTa3HUI0, a TAK)KE yMEHHe paboTarth ¢
NPUBJICUCHHUEM COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJOTUH JUIA TOMCKA Y4EeOHBIX MarepHa-
10B B cetn MHTEepHET. 3ajaHusl OCHOBaHbI Ha COBPEMEHHOW TE€XHOJIOIMH TBOPUYECTBA — TEOPUHU
pemienus uzoOperarenbckux 3agad (TPU3), u pe3ynpTaTsl BHIIOJHEHUS ITHX 3alaHuil 00CyXk-
JAIOTCS Ha CIEAYIOUIEH JIEKIIMY WM CEMUHAPCKOM 3aHITHH.

HNH(popMalilnoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUU IPEICTABICHbl TAaKXKe CPEeIol MoO-
IynapHOrO auHaMmudeckoro o0yuenuss Moodle. Ha caiite Moodle KyOI'Y co3man 3iaeKTpOHHBIN
Kypc «MounekynspHas ¢usuka g OTD» nns obecnieueHUss UHTEPHET-NIOAJIEPKKH 00yUEHUSI.
CryneHTaM JOCTYIHBI Clenylolue y4eOHO-METOIUYECKUEe MaTepHajbl B 3JIEKTPOHHOM BUJE:
KOHCIICKTHI JIEKIIMI, PUMEPHl PEIICHHs 3a/1a4, ONUCAaHUs Ja00paTOpPHBIX paboT ¢ peKOMeHa-
UMM 110 MX O(QOPMIICHHUIO U 3alllUTe, TECT, MEePeYHH Y4eOHOH JIMTepaTypsl U HK3aMEeHallUOH-
HBIX BONPOCOB, HH(OpMALKs O pallMOHAIBHBIX NpUéMax 3allOMUHAHUs y4eOHOro Marepuasna U
OBICTPOMY KOHCIIEKTUPOBAHUIO, MaTEPUAJIbI IJIs1 pa3BUTHS TBOPUECKUX CIIOCOOHOCTEH.

Ha npakTuyeckux (cCeMHHAPCKHMX) 3aHATHAX PAacCMATPUBAIOTCS (ParMEHTHI TEOPHH,
TpeOYIOIIe CI0XKHBIX MATEMATHYECKUX BBIKJIAJIOK, Pa3JIMYHbIe METO/Ibl peIIeH s 3a/1a4, Haubo-
Jiee TUMIUYHBIE, TPYAHbBIE U TBOpUECKHE 3aaauu. J{s 3akperienust Mmatepuaiia, paccMaTpUBaeMo-
ro Ha CEMHMHAapax, CTYACHTHI MOJIy4aroT JOMAIlIHUE 3a/laHus B BUJE 33Ja4 U3 COOTBETCTBYIOIINX
3a/1a4HUKOB.

JlaGopaTopHble 3aHATHUS (BBIICICHHBIE B OT/IENbHYIO YUEOHYIO JUCUUIUIMHY — «OO01uii
¢bu3nyecKkuil MpPaKTUKyM») MPOBOJATCS B CIELHUAIM3UPOBAHHON 1a00paTOpUn MOJIEKYISIPHON
¢u3uku Ha n1abopaTtopHbIx ycTaHoBkax JIKT rpynmaMu cTyaeHTOB U3 2 YellOBeK.

O heKTUBHOCTh YUEOHOM NEATETLHOCTH CTYJEHTOB OIICHUBAETCS MO PeHTHHIOBOM CH-
cremMe.

B yueGHOM mpoliecce UCTIONB3YIOTCS CIIEAYIONINEe AKTHBHbIE U HHTepPaKTUBHbBIE (op-
MBI [IPOBE/ICHUS 3aHATHH: JIEKLIMOHHBIE IEMOHCTPALMH C O0CYKEHHEM, JUCKYCCHsI, TOMCKOBas
Oecena, TBopueckue nHCTpyMeHTsl TPU3, pa3bop KOHKPETHBIX CUTYyalluil, TBOPUYECKUE 3a]IaHUS,
paboTa B MaJIbIX TPyMIax.

JUig Ui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pOBbS MPEIyCMOTpPEHA OpraHU3alus
KOHCYJIbTAllMM C UCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

4. OneHo4YHbIe CPeACTBA IJIsl TEKYLIero KOHTPOJIS yCIIeBAeMOCTH U NPOMEKYTOYHOM
aTTrecTaluu.

Texymuit KOHTPOIIb:

— YCTHBIN OMPOC 10 KOHTPOJILHBIM BOIIPOCaM IO pazfiesiaM yueOHON IpOorpaMMBl;

— TECTUPOBAHME;

— KOHTPOJIbHBIE pabOThI MO PEIICHUIO 33/1a4;

— JIOMaIllHUE 331aHNs K CEMMHAPCKUM M JIEKLIIMOHHBIM 3aHATHIM (AJ11 CaMOCTOSITENbHOM
paboThI).

[IpoMexxyTouHast arTecTanus:
— 3a4eT U K3aMEH.



4.1 ®doHI OLIEHOYHBIX CPEACTB IJI MPOBeAeHUs TeKYyIel ATTeCTAIUMN.

4.1.1 Ipumepsbl KOHTPOJLHBIX BONPOCOB 1O pa3aeaM y4eOHO#l mporpamMmbl (a1
YCTHOTO OTpoca).

Paszoen 1. Hoeanvuwiii 2as.

Onuimure NpocTENIyI0 MOJENb BELECTBA — UCAJIbHBIH ra3.

Kakue ynponienust nenanuch npu BbiBoJie 6apoMeTpudeckon opmyib?

Kak MOXHO MpUOIU3UTENBHO OLIEHUTH BBICOTY aTMOC(ephi?

OOBsicHuTe (U3HUECKUN CMBICH pacipenernenus boapimana.

KaxoB ¢usnueckuii cMbicii QyHKINU pacrpeaeaeHs] MOJIEKYJ 0 CKOPOCTAM?

Pa3zoen 2. fsnenusn nepenoca 6 2azax.

[IpuBeauTe mprUMepsl UCIIOJIb30BAHUS BaAKyyMa B TEXHUUYECKHUX yCTPONUCTBAX.

B uém cymnocTs sBienuii nepenoca? KakoBbl OHU U NIPH KAKUX YCIOBUSAX BOSHUKAIOT?

[Touemy muddy3ust KUIKOCTEH MPOUCXOTUT 3HAYUTEIHHO MEJUICHHEEe, YeM AuQQy3us
ra3zoB?

Uro HazpBatoT Kod(hdunmentom nmuddy3un (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT Kakux
apaMeTpPOB OH 3aBHCHUT JIJIsl Ta30B?

Kak Bsi3KOCTb ra30B 3aBUCUT OT TEMIIEPaTyphl?

Pa3zoen 3. Tepmoounamuxa.

[Toyemy Tennoémxocts C, Oonbre Temnoémkoctu Cy?

UTo nmpoucXoAuT ¢ TeMIlepaTypoi ras3a, eciu OH PacHIMpsETCs MpU MOCTOSHHOM JaBJie-
HUU?

UTo NpouCXOAUT C TeMIIepaTypoii ra3a, €Cli OH paclIupsercs aquadaTnyecku’?

B mu3enbHOM nBUTATeENe BO3AYX IMOABEPIaeTCsl OYSHb CUIBHOMY U OBICTPOMY CHKATHIO.
st uero sto nenaercs?

Kakue KOHCTpYKIIMU «BEUHBIX JIBUTATeNEei» «CO3/IaHbD» MO 3aKOHAM MOJIEKYISIpHOH (u-
3UKU?

Paszoen 4. Peanvhubie 2azvl, sHcuokocmu u meepovle meid.

OOBsICHUTE pPa3THYUE SKCICPUMEHTAIBHBIX H30TEPM W H30TEPM, COOTBETCTBYIOIIUX
ypaBHeHUI0 BaH-nep-Baanbca.

Kakyro »uaKkocTh MOKHO HAJIUTh B CTaKaH BBIIIE €T0 KpaéB?

[Touemy y Bcex BeHIECTB MOBEPXHOCTHOE HATSHKEHHE YMEHBIIACTCS C YBEINICHUEM TEM-
neparypsi?

XKunkue nekapcTBa 4acTo OTMEPSIOT KarisiMU. SIBISIeTCS JIM 3TO JOCTATOYHO TOYHOM
Mepoit?

Uro Takoe «OUMeTa» U T/ie OH IPUMEHSIETCS?

4.1.2 Ilpumep TeCTOBOIO 3aJaHMS AJIA CEMUHAPCKOI0 3AHATHS.

1. OueHunre, BO CKOJBKO pa3 yBEJIMUYMBAETCS CPEHEE PACCTOSHUE MEXKIY MOJEKYJIAMHU
BOJIBI ITPU MIEPEXOJI€ BOJBI U3 TBEPJOTO B Ta3000pa3HOE COCTOSIHUE IPU HOPMAJIHHOM JIaBJICHUU?

(B 10 pa3. B 100 pa3. B 1000 pa3. B 10 000 pa3.)

2. Kak U3MeHHTCS 1aBJICHHE HACBIIIEHHOTO NIapa MNP U30TEPMUYECKOM YMEHBIIEHUHN €r0
oobema? (YBeauunrtcsi. YMenbmurcsi. He u3menurcs.)

3. Ilpu norpyxeHuH B >KMJIKOCTh KaNWIISIPHON CTEKJISIHHOM TPYOKH YPOBEHb KHJIKOCTH
B HEW MOJHAJICA Ha 4 MM HaJl YPOBHEM >KHJIKOCTH B cocyje. KakoBa BbICOTa OABEMA YPOBHS
TOM e KHUJKOCTH B CTEKJISIHHOH TpyOKe ¢ OTBEpPCTHEM B 2 pa3a Oousbliero quamerpa’?

(0,5 mm. 1 Mm. 2 MM. 4 MM. 8 MM.)

4. 7 T a30Ta U30TEPMUYECKH PACHIUPSIOTCS OT o0bema 2 1 10 oObema 5,44 n. Haiitu
IIPUPOCT SHTPOIIUHU IIPU ITOM IIPOLIECCE.

(1 Aax/K. 2 /K. S Jx/K. 11 JTx/K. 83 Ix/K.)

5. Tlonb3ysicy 3akoHOM JltonoHra u IlTv, HaliTH yJaenbHYIO TEMJIOEMKOCTh Kene3a (Mo-
JsipHast Macca xenes3a pasHa M = 0,056 kr/mMob).

(130 Tow/(kr-K). 328 JTk/(kr-K). 445 Jiw/(kr-K). 470 JTx/(kr-K). 520 o/ (kr-K).)
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4.1.3 IIpumep KOHTPOJILHOM PadOThHI 1JI CEMUHAPCKOTO 3aHATHSIL.

1. OueHure, CKOJILKO MOJIEKYIT BBl BJIBIXa€Te, €CIIM MPH OJJHOM BJIOX€ moirydaere | 11 BO3-
nyxa.

2. Monekynbl Ta3a pacrupeelieHbl o 00beMy B CpelHEM paBHOMEpHO. M3BecTHa KOH-
HeHTpaus MoJieKys1 n. OLIEHUTh CpeHee PACCTOSHUE < I > MEXTy MOJICKYJIaMHU.

3. B cocyne o6vemom 1 M npu temneparype 27 °C HaxoAUTCsI CMECh JIBYX HJI€AbHBIX
rasos: 102 MOJIEKYJT KHUCJIOpoJa U 2 MoJist Bojopojia. HaliTu naBieHue cmecu rasos.

4. Tlonarasi TeMIiepatypy BO3/yXa, MOJSIPHYIO Maccy U YCKOPEHHE CBOOOJIHOTO MaJICHUS
HE 3aBUCSIIMMH OT BBICOTHI, ONIPEICIUTh, HA KAKOH BBICOTE HAJl YPOBHEM MOPS IIOTHOCTH BO3-
JlyXa MEHBIIIE CBOETO 3HAUCHHs Ha ypOBHE MOps B 2 paza. TemmnepaTypy BO3Iyxa NPUHSThH PaB-
Hoii 0 °C.

5. Kakas cpenusist sHeprus (€) IPUXOJUTCS B COCTOSTHUM TEPMOJAMHAMUYECKOTO PaBHOBE-
cus pu temneparype T, — B COOTBETCTBHH C KJIIACCHUECKUM 3aKOHOM pPaBHOPACIIPEICICHUS, —
Ha OJIHY: a) MOCTYIATEIbHYIO CTENEHb CBOOOIbI; 0) BpalaTe/IbHYIO CTEIIEHh CBOOO/IBI; B) KOJIE-
OarenpHYIO cTereHb CBOOObI?

4.1.4 TIpumepsl 3a1a4 JJIs1 IOMAIITHEH CAMOCTOSITEJIbHOI PadoThlI.

1. B Gamtone, 06béM koToporo 0,25 M°, HAXOAUTCS Ta30Bask CMECh, COCTOSILIAS 13 yrie-
KHCJIOTO ra3a u mapoB Bojbl. Temmneparypa cmecu 327 °C. Uucno MOJIEKYN YIJIEKHUCIOTO rasa
N; = 6,6 -1021, ymciio Moinekyn napos Boasl No = 0,9 .10%*. Berumucauts JABJICHUE U MOJISIPHYIO
Maccy ra30BOi CMecH.

2. Kakas gacts monekyn cepaucroro anruapuna (SO;) mpu temmeparype 200 °C obna-
JlaeT CKOpocTsAMU B npenenax 420430 m/c?

3. OmpenenuTh KOJIUYECTBO TEILIOTHI, KOTOPOE HYXKHO TMepeiaTh 7 KT BOJOPOJa JIJIsl TOTO,
YTOOBI Ta3 YBENUYHII CBOW 00BEM MPH MOCTOSHHOM JIaBIIEHUU TakK, YTO €ro TeMIieparypa MOBBI-
cunach Ha 200 °C.

4. Ha pucyHKe MOKa3aH IUKJI, MPOBEAEHHBIA C Hcalb-

HBIM 0JHOaTOMHBIM Tazom. Haiitu KITJI mukoia. 32 2
5. Ilpu xakoMm /1aBlIE€HUU JOJKEH HaXOAUTHCS KUCIOPO] 2p0 i

B konnuectBe 100 Moub, uToOb! pu Temmneparype T = 320 K on 0 1

sanuMal o0beM 0,1 M>? 3ajady permTh, pacCMaTpHBask KUCIO- Po- = i3

pOJ Kak: a) uJeajabHbIN ra3; 0) peaJbHbIN ra3, Mo UHMHIIOMUICS 0 Vo 2Vo 3V, V
ypaBHeHUI0 Ban-nep-Baanbca. [lonpaBku Bau-gep-Baanbca pis
Kkucaopona passsl: a = 0,137 H M*/monp?, b = 3,17-10 ~° M*/moib.

6. TeruoémkocTs TBepaoro tena npu temmeparype T > 273 K mMoxeT ObITh BhIYHCICHA
no sMmnupuueckod Qopmyne € = a + bT. [lns amoMuHHMs BenmuuuHbBl & W D paBHBL
a =766 Jx/(xr-K), b = 0,459 Jix/(xr-K?). HaiiTi M3MeHEHHE SHTPOIMH IPH HATPEBAHHH allio-
MUHUEBOT0 Opycka Maccoii 8 kr ot TemnepaTypsl 300 K 1o 900 K.

7. CnupT Mo KarwisiM BBITEKAeT M3 COCyla 4epe3 BEePTUKAJIbHYIO TPYyOKY BHYTPEHHUM
nuamerpom d = 2 mm. Karu otpeiBaroTcs uepes Bpemst At = 1 ¢ oxna mocie apyroi. Yepes ka-
koe BpeMs t BeiTeueT macca M = 10 r cnupra? J[maMeTp EHKH KAl B MOMEHT OTpbIBA CUM-
TaTh PaBHBIM BHYTPEHHEMY AuaMeTpy Tpyoku. s cnupra ¢ = 0,02 H/m.

4.1.5 Ilpumeps! TBOpUYeckHX 3axaHuii Ha ocHoBe TPU3 (koHCTpPyKTOpPCKOH H
TeXHUYeCKOl HANPABJIEHHOCTH) JJIA CAMOCTOSATEILHO padoThlI.

1. I'a3-paboTHUK.

OO0b1uHO paboumii OpraH TEXHUYECKUX CUCTEM BBINIOJIHEH U3 TBEPAOTO Teja, Halpumep, y
9KCKaBaTopa — KOBII, y TpamBas — Kojieco. (Pabouuit opran — 3TO 3JEMEHT, BBITIOJHSIIOIIHMA
[JIABHYIO TIOJIE3HYIO (DYHKIMIO TEXHUYECKON CHCTEMbI U K KOTOPOMY B JaHHOM cHCTeMe MOJBO-
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nutes sHeprus.) [IpuBenure npumMepsl yCTPOUCTB, B KOTOPBIX PaOOYUM OpraHOM SBISIETCS T'as3.
KakuM 3akoHaM pa3BUTHS TEXHUKU COOTBETCTBYET pabouunii opra u3 raza?

2. BreicoTa 31aHuUs.

Kak usmeputpb BbICOTY 3/1aHuUs C oMol Oapomerpa? Mcnonb3ysa uzsectHslii B TPU3
meron Po6unszona Kpy3o, BbIIBUTE CKpBIThIE (HEOYEBMJHBIE, HOBbIE) CBOWMCTBA OapoMmeTpa U
npeioxkute 10 pa3HbIX CIIOCOOOB ONpPEIeeHUs BBICOTHI 3/1aHUsI.

3. [Tpubops! 1yst U3MEpEHHUSI TABICHHSL.

B «cuipHBIX» M300peTeHHsX Bcerga mpuMeHstorces ¢usndeckue 3¢ ¢exTs. Yto Takoe
«pusnueckuit 3pdexr»? B TPU3 cymecTByeT cnenuain3UpOBaHHBIA yKa3zaTelb (PU3NYECKUX
3¢ deKToB U sBIeHM U1 n3ooperareneil. [lo matepuanam cetu MHTepHET N3ydynTe pa3IudHbIC
KOHCTPYKLUHU MTPUOOPOB TSt M3MEPEHUS AaBIICHHS: MAaHOMETD, AuddepeHIInaIbHbI MaHOMETD,
BaKyyMMETp, Oapomerp, aatuuku naBieHus. CoctaBbTe cnucok (uszndeckux 3¢dexros, Ha oc-
HOBE KOTOPBIX Pa0OTAIOT 3TH MPHOOPHI.

4. BakyyM B HayKe, TEXHHUKE U OBITY.

Hcnonb3oBaHue mycToThl (BaKyyMa) BMECTO BEIIECTBA — 3TO OJIMH U3 3aKOHOB Pa3BUTHSI
TEXHHYECKUX CHUCTEM W OJHMH M3 M300peraTenbckux mpuémoB. Habepute B 0001 TTOMCKOBOM
cucteme B VIHTepHETE ClOBa «BaKyyMHBII», «BaKyyMHas», «BaKyyMHO€» U COCTaBbTE CIHCOK
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C UCIIOJIB30BAHUEM BaKyyMa.

5. CaMozenbHBIN KaJIOpUMETD.

Vcnonb3ys BelecTBEHHO-TIOJEBBIE Pecypchl (2 MMEHHO HAJCHCTEMHBIE, «KOIEEUHbIE»
pecypchl BeIecTBa), CKOHCTPYUPYHTE U U3TOTOBBTE CAMOJIETBHBIN KaJOPUMETP U3 TIACTUKOBOM
OyThUIKH 1,5 11 1 amoMUHMEBOI OaHKU M3-110/1 Fa3UPOBAHHON BO/IbI 00BEMOM 0,33 11.

6. CocTOsIHUS BEILECTBA.

Ucnone3ys usBectHolil B TPU3 «MeTon uncnoBoit ocu», pa3MecTUTE Ha OCU U3BECTHBIE
arperaTtHble COCTOSIHMA BelecTBa. [[o kakoMy mapameTpy OHHM pacrosiararorcss Ha ocu? Bos-
MO’KHO, y Bac OyneTr Heckosibko BapuaHTOB oceld. KakuM cOCTOSHUSM BeIeCTBAa COOTBETCTBYET
«HOJIbY», 00JIACTh OTPULATEIBHBIX U MAKCUMAJIbHO MOJIOKUTENIBHBIX 3HAYEHUH?

7. MEKPOCKOII U3 KaIlJId BOJBI.

B 00b1YHOM MUKpOCKOIE JMH3bI U3rOTOBJIEHBI U3 cTekia. [Ipunymaiite, Kak U3rOTOBUTH
MHUKPOCKOII U3 Karuiy BoAbI? [103BosIsIeT M yBeIMUEHHE TAKOTO MUKPOCKOIIA YBHIETh OPOYHOB-
CKO€ JBIKEHHE, HalpuMep, YacTUIl aKBapeslbHON Kpacku (Tymu) B Boje? Kakue HemocTaTku
MMEET ITOT MUKPOCKON U Kak ux ycrpanuth? B TPU3 cymecTByeT pa3nen o 3akoHaxX pa3BUTHS
TEXHUYECKUX cucTeM. KakuMm 3aK0OHaM COOTBETCTBYET TAaKOM MUKPOCKOIT?

8. Bona B pemrere.

Hcnonb3ys 3HaHUS 110 MOJIEKYJISIPHOH (pu3nKe U U300peTaTeabckue MpuéMBbI, U3BECTHBIC
u3 TPU3, npemnoxure 10—-20 pa3HBIX CIIOCOO0B TPAaHCTIOPTUPOBKH BOJIBI B PEIETE.
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4.2 ®oHJ OLIECHOYHBIX CPEACTB AJIs MPOBeIeHUs MPOMEKYTOYHOM ATTeCTALMH.

3auér no «MomnekyisipHOil (pu3HKe» MOTy4YaloT CTYACHTHI M0 pe3ylbTaTaM ux paboThl B
CEeMEeCTpEe Ha CEMUHAPCKHUX 3aHATHUSAX NMPHU HAIUYUU OLEHOK HE HUKE «YIOBJICTBOPUTEIHLHO» 3a
BBITMIOJIHEHHE TECTOB, KOHTPOJIbHBIX, CAMOCTOSTEIBHBIX U JJOMALTHUX PabOT M0 pelICHHIO 3aay.

Hepequb BOIIPOCOB, BBIHOCUMBIX HA 3K3aMCH.

1. 3akonsl wmacasbHOro Taza. BeiBox ypaBHeHus: MenneneeBa-Kianeiipona. 3akoH
ABorazapo. Uzonpomnecce (hopmynsl u rpadukn). BeiBog 3akona [lanerona. MossipHas macca
CMECH.

2. JlaBnenue ra3a. BeIBOJ OCHOBHOTO YpaBHEHHS MOJICKYISPHO-KHHETUYECKON TEOpHH
uaeanpHoro rasa. @opmynsl BHYTPEHHEN SHEPIUM HMICAIBHOIO ra3a U CpelHEd KBaJApaTU4YHON
ckopoctu. Pacnipenenenue sHEpruy 1o CTETEHSIM CBOOO/IBI.

3. BriBox Oapomerpuueckoil ¢opmynsl. BeiBon pacmpenenenus bonbimana. Omnbit
[Teppena no onpexaeneHuto ynciaa ABoraapo.

4. PacnpeneneHnue MOJEKYI rasa o ckopoctsM (pacnpeaenenue Maxkcseiia). @usnuye-
CKUH CMBICT (QYHKIMH pacrpeieieHus. Y ciaoBue HopMupoBku. Hanbosnee BeposiTHast CKOPOCTh U
3Ha4YeHue (QYyHKIMHU paclpesieNeHus Ipy 3Toi ckopocTh. DPYHKIUSA pacipeeseH s JUisl OTHOCHU-
TEJIBHOW CKOPOCTHU. Y CIIOBUS CYIIECTBOBAHUS aTMOC(EPHI TUIaHET.

5. DOddexTuBHBIE JMAMETP U CEYEHHE MOJIEKYJIbl. BriBo popmyit i cpenHelt JIHHBL
CBOOOTHOTO TIpo0era 1 Ynciia CTOJIKHOBEHHUH 1 OLIEHKA MOPS/IKA 3TUX BEITHMYUH. BakyywM.

6. SBnenus nepenoca. Juddysus B razax. 3akon @uka. Pacuer korddunmenta camo-
i dysun.

7. Bnyrpennee tpenue. ®opmyna HetoTona. Kunemarnueckas u AMHaMUYeCcKasi BA3KO-
ctu. TeronpoBoaHOCTh. 3akoH Dyphe. CBA3b MeXK Ay KOd(pPuIneHTaMu rnepexHoca.

8. BuytpenHss sHeprus kak (QyHKIUS cocTosiHMS. [lepBblif 3aKOH TEPMOAMHAMUKU U
ero pasinyHsle GopMyIUpoBKU. BeiBoa ¢opMyibl 115 paboThl rasa. Ilpumenenue nepsoro 3a-
KOHA TEPMOJIMHAMUKH K U30IIPOLIECCaM.

9. Kiraccuueckasi Teopust TEIIOEMKOCTH HJI€IbHOTO ra3a. MoJsipHas U yieiabHas TeT-
JOEMKOCTHU U CBSA3b MEXAYy HUMHU. TenaoéMKOCTH MU MOCTOSTHHOM JaBlIeHUH U o0beMe. BriBoa
ypaBHeHUs Maiiepa u mokasarens aauadatsl. DU3NUeCcKuil CMBICT Ta30BOM MOCTOSHHOU R.

10. AnuaGatuueckuii npouecc. BeiBon tpex gopmyn s anuabarel. CpaBHEHHE anna-
0aTHUYECKOT0 U M30TEPMUYECKOTO MpoleccoB. BeiBoa popmyn st paboTsl Ta3a npu aguadbatu-
4ECKOM IIpoLecce.

11. Tlonutponuueckuii npouecc. Yactuele ciydau. BeiBog dhopMyinbl moauTponsl. Bei-
BOJI YaCTHBIX (DOPMYJT U3 YpaBHEHUS MOJTUTPOIIBL.

12. O6patumbie n HeoOpaTHMbIe Tporiecchl. [IoHATHE SHTPONHU TEPMOIMHAMUIECKOM
cuctembl. CBoiicTBa aHTponuu. Bropoii 3akoH Tepmogunamuku. @opmyna bonasivmana. [opsanox
u Oecropsiiok B mpupoje. Tperuit 3akoH TepMOAMHAMHUKHU. PacueT koinyecTBa TEIJIOTHI Yyepe3
SHTPOIHIO.

13. Pacder n3MeHEHHUS SHTPOIUH B MpoIleccax HaealbHOro raza (pu MOCTOSHHBIX P, V,
T, Q), npu HarpeBaHuM U MIABJICHUH.

14. [uxmmuaeckue nporecchl. Termosas mammHa. [{ukn Kapro B koopaunarax (P, V) u
(T, S). BeiBon ¢opmynsr KITJ. Teopembr Kapro. Pasnuynbie ¢popMynupoBKH BTOPOTO 3aKOHA
TEPMOAUHAMMKH. XOJIOJWIbHAS MalIMHA.

15. Peanbnble rasel. M30TepMmel peansHOro rasa. Haceimennsiii map. Kputuueckoe co-
crosgHue. Kputnueckue nmapameTpsl.

16. VpaBuenue Ban-nep-Baanwsca ans 1 mons u v Moneit. @u3ndeckuii CMBICI TOCTOSH-
HbIX Ban-nmep-Baannsca. M3otepmsl Ban-nep-Baansca. MeracrabunbHble cocTosiHUSL. BHYTpeH-
Hsis DHeprus rasa Ban-nep-Baanbca.
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17. Dddext xoyns — Tomcona. @usuueckas cymuocts. JAuddepentmansupiii K03¢-
¢unuent Jxoyns — Tomcona. uddepeHunanbHbi U1 UHTErpadbHbIA 3P(EKT. DHTATBIUA.
TemmepaTypa UHBEPCHUH.

18. CBobogHast 3HEprus Kak PyHKIUS COCTOSHHSA. Tpu GOopMyIHpOBKHU 1Jist Kodhduiu-
€HTa MOBEPXHOCTHOTO HaTshKeHus. OnpIT [1naro. 3aBucMMOCTh KO3 UIHEHTa TTOBEPXHOCTHOTO
HaATSDKeHUS OT psana GpaktopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

19. VcnoBus paBHOBecHs Ha TpaHUIIE ABYX KHUIKOCTEH W Ha TPaHUIIE KUJIKOCTh — TBEP-
noe teno. Kpaeoii yroii. [Ipumepsl cMaurBaHHs M1 HECMAYUBaHMUS.

20. JlaBrmeHue MoOJ MCKPUBJICHHON MOBEPXHOCTHIO KHUAKOCTH. BeiBOJ hopmyibl Jlamma-
ca. Yactuele cnyyau. Kanwnspsl. BeiBog popmysibl MOAHITHS KUAKOCTU B KalUJLISPE.

21. Cummerpus KpuctayuioB. 4 tuma kpuctaiuioB. Jledekrsl B kpuctamiax. Kimaccuue-
CKasl TeOopHsl TEIIOEMKOCTH TBEPAbIX Tel: 3aKoHbl J{rononra u Iltu u Ixoyns — Komnrma.

22. daza. ®a3oBoe paBHOBecue. Da3oBbIe MEPEXOIbI TIEPBOTO U BTOporo poxaa. Ilomu-
MophuszM. YcioBus KUTNIEHUS, TUIaBlIeHus, cyonumanuu. Y pasHenue Knaneiipona — Knaysuyca.
TpoliHas Touka. JluarpaMMa COCTOSIHUM.

DKk3aMeH 1o AucuuIuinHe «MosnekynsapHas (pu3uka» MpOBOAUTCS B MHUCBMEHHON (opme
1o GueTaM, yTBEpK/I€HHBIM B YCTAaHOBJICHHOM MOpPSKE.
Pexomenayercs cneayromue KpUTEPUHA OLEHKHY 3HAHUM.

OneHka «HeyI0BJeTBOPHUTEIbHO» BBICTABISIETCS B TOM Ciydae, €ClIU CTYIEHT JAEMOH-
CTPUPYET:

- He3HAHNE OCHOBHBIX 3aKOHOB, (hOpMYJI, MOHATHH M TEPMUHOB y4eOHOU JUCIUTUIHHEL,

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOTO MaTepHraa.

O1eHKa «yA0BJIEeTBOPUTEIbHO» CTABUTCS CTY/I€HTaM, KOTOPbIE IIPH OTBETE:

- B OCHOBHOM 3HAIOT Y4Y€OHO-IIPOTPAaMMHBIN MaTepuai B 00bEME, HEOOXOIUMOM ISt
IpOI0JDKEHUs yueObl U paboThI IO podeccu;

- B [IEJIOM YCBOWJIM OCHOBHYIO JIUTEPATYPY;

- B OTBETax Ha HK3aMEHAllMOHHbIE BOIPOCH MMEIOT HApyLIEHHs B MOCIEI0BATEILHOCTH
U3JI0KEHUsI YIeOHOTO MaTepualia, JeMOHCTPUPYIOT MIOBEPXHOCTHBIE 3HAHHSI BOIIPOCA, TIPUBOJISAT
0e3 MaTeMaTH4YeCKUX BBIBOJIOB HEOOXOUMBbIE (pu3ruecKue GopmMyIibl;

- IMEIOT KpaTKHe OTBETHI TOJILKO B paMKax JIEKIHOHHOTO Kypca;

- IPUBOAT HeUeTKUe GOpMyIUPOBKU (GU3NUYECKUX MOHATUN U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIE TOTPEITHOCTH U TPyObIe OMMOKN B OTBETE Ha BOIPOCHI DK3aMe-
HaIlMOHHOTO Oumiera.

OneHka «Xopouo» CTaBUTCA CTyJI€HTaM, KOTOPbIE IIPH OTBETE:!

- 00HapyXHBalOT TBEPJOE 3HAHHE MPOTPAMMHOIO MaTepuasa, KOTOPbIH H3JIaraimT CH-
CTEMAaTU3UPOBAHO, ITOCIIE0BATEIBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HanOoJjee 3HaUlMYIO JI0MOJHUTENbHYIO JINTEPATYpY;

- JIOITyCKAIOT OT/EJIbHBIE IOTPEIIHOCTH M HE3HAYUTENIbHbIE OIIMOKH ITPU OTBETE;

- HE TOJIHOCTHIO MPUBOJAT MaTeMaTU4YeCKHe BBIBOJBI Ui (pu3ndeckux (HopMyll B MUCH-
MEHHBIX OTBETaXx;

- B YCTHBIX OTBETax HE JOIYCKAeT CEPbE3HBIX OIMMOOK U JIETKO YCTpaHSET OTIEJIbHbIE
HETOYHOCTHU C MIOMOILBIO JOTIOJTHUTEIBHBIX BOIIPOCOB IPENOAABATENS.

O1ieHKa «OTIMYHO» CTABHUTCS CTYACHTaM, KOTOPBIC IIPU OTBETE:

- OOHapy)XHMBAIOT BCECTOPOHHEE CHCTEMAaTHYECKOE M TIIyOOKOE 3HAHHE MPOrpPaMMHOIO
Marepuasia (3HaHHE OCHOBHBIX TOHSTHI, 3aKOHOB M TEPMUHOB Y4€OHOH TUCLUIUIUHBI, YMECHHE
OIIEPUPOBATH UMH);

- M3JIAraroT MaTepHal JIOTHYHO, TIOCIICJOBATENILHO, PA3BEPHYTO U YBEPCHHO;

14



- WBJIATal0T MaTepuan C JOCTaTOYHO YETKUMHU (DOPMYITHPOBKAMHU, MOATBEPIKIACMBIMU
rpadukamu, nuGpamMu Wik IPUMEPaMHU;

- BJIAJICIOT HAYYHBIM CTHJIEM PEUH;

- JICNIAI0T MaTEMAaTUYECKIE BBIBOIBI (PU3NUECKUX (HopMyIT;

- IEMOHCTPUPYIOT 3HAaHHME MaTepHaja JeKUui, 0a30BbIX YU€OHUKOB U JONOIHUTEIHHON
JUTEPATYPHI.

OrneHOUYHBIE CpPENICTBA ISl MHBAIUIIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 370PO-
BbsI BRIOUPAIOTCS C YYETOM MX MHIUBUAYAIBHBIX ICUXOPU3NICCKUX OCOOCHHOCTEH.

- Ip¥ HEOOXOAUMOCTH MHBAIMJIAM U JIULAM C OTPaHUYEHHBIMU BO3MOXKHOCTSAMH 370PO-
BbsI TIPEAOCTABIISETCS JOMOJHUTEIBLHOE BPEMS JIJIsl TOATOTOBKH OTBETA HAa SK3aMEHE;

- TIPYU TPOBEIEHUH MPOIETYPHl OLEHUBAHUS PE3YJIbTaTOB 00yUYCHHS MHBAIUIOB M JIHIL C
OTrPaHUYCHHBIMU BO3MOXHOCTSIMH 3JIOPOBbBSI TPEIYCMAaTPUBACTCS MCIIOJIb30BAHNE TEXHUYCCKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAMBHIYATbHBIMH OCOOCHHOCTSIMU;

- TIpY HEOOXOJAUMOCTH Il OOYYAIOLIMXCSl C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMHU 3JI0POBbSI
¥ WHBAJIHMJOB IPOIEIypa OLECHUBAHUS PE3Y/IbTaTOB OOYYEHHS IO JUCIHUILTUHE MOXET IPOBO-
JIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI Pe3yJIbTaTOB OOYYCHHS WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBbSI 110 JTUCHHIUIHHE (MOJYJII0) TPEAYCMATPUBACT MPEJIOCTABICHUE HH-
dopmanuu B hopmax, aJanTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbsI H BOCTIPUSTHS HH(OpMa-
UH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

- B (hopMe IJIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIIeHUsAMHU CIIyXa:

— B I1e4aTHO (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

J5ig au11 ¢ HapyIIeHUSIMA OTIOPHO-BUTATETILHOTO amnmapara:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII IEpeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHT€H-

Ta 00yYaIOIIUXCS.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJIbLHOW y4eOHOW JHTEepaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS M CUUILTHHBI (MOTYJIfA).

5.1 OcHoBHas JiMTEpaTypa:

1. XKyxa M.A. MonekynsapHas ¢uzuka: Tekctsl gekiuii / M.A. Xyxa. — Kpacaomap: Kyb6an-
ckuit roc. yH-T, 2011.

2. Tpodumosa T.U. Kypc ¢pusuku: yued. mocobue a1 MHKEHEPHO-TEXHUYECKUX CTIEUAIBHO-
creit By3oB / T.M. Tpodumona. — M.: Akanemus, 2014.

3. CagenneB U.B. Kypc ¢dusuku (B 3 TT.). Tom 1. Mexanuka. MonekynspHas ¢pusuka. [Dnek-
TPOHHBIN pecypc]: yuebd. mocodbue — DnektpoH. naH. — CII6.: Jlanp, 2017. — 356 ¢. — Pexxum
nocrtymna: http://e.lanbook.com/book/95163.

4. AnemxkeBnd B.A. Kypc obmieit ¢pusuku. MonexynspHas ¢uszuka. [DIeKTpOHHBIN pecypc]:
yueb. — OnekTpoH. maH. — M.: ®usmariur, 2016. — 312 c¢. — Pexum nocryma:
http://e.lanbook.com/book/91145.

5. Kuxoun A.K. Monekynspras ¢puzuka: yued. mocobue aisi CTyIA€HTOB (PU3MUECKUX CIIEIH-
anpHOCTeH By30B / A.K. Kukounn, M.K. Kuxkoun. — CII6.: Jlans, 2007.

,HJ'I?I OCBOCHUA JUCHUIIIIMHBI MHBAJIMAAMHU U JIUAMH C OTPaHUYCHHBIMU BO3MOXKXHOCTAMHA

3A0POBbSI MMCIOTCA H3JaHUA B JSJICKTPOHHOM BHUIC B 3JICKTpOHHO-6I/I6JII/IOTe‘-IHI>IX CUCTEMAX
«JIawby, «lOpaiiT», «YaUBepcuTerckas oudamorexka ONLINE».
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5.2 JlonosiHUTEIbHAS JIATEPaTypa:

1. TpodumoBa T.M. OcHoBbl ¢(usuku. MonekynsapHas ¢usznka. TepMoauHamuka: |[ydeOHOE
noco6ue] / T. U. Tpopumona. — M.: KHOPVYC, 2011.

2. Tpodumona T.U. Kypc dusuku: yuedbnoe mocoodue [mns By3os] / T. . Tpodhumona. — M.:
Axamemus, 2010.

3. XKyxa M.A. MonekynspHas ¢usuka: adopatopusie padorsl / M.A. XKXyxka, E.H. XKyxa,
I'.Il. Unbuenko. — Kpacuonap: Kybanckuii roc. yH-1, 2014.

4. CagenneB U.B. Kypc o6mieit pusuku. B 5-u 11. Tom 3. MonekynspHas ¢Gu3uka 1 TEpMOJIH-
HaMUKa. [DIeKTpOHHBIN pecypc]: yued. mocodue — DnektpoH. nan. — CII6.: Jlanp, 2011. —
224 c. — Pexxum nocryma: http://e.lanbook.com/ book/706.

5. Tenecann B.P. MonekynspHas ¢usuka. [DIeKTpOHHBIH pecypc]: yued. mocobue — Diek-
TpoH. naH. — CII6.: JIanb, 2009. — 368 c. — Pexxum nocryna: http://e.lanbook.com/book/391.

6. ®wmsuka. [IpakTukym 10 pemicHWIO 3anad. [DIeKTPOHHBIH pecypc]: yded. mocobme /
JLJI. I'mankoB [u ap.]. — Onexrpon. nan. — CII6.: Jlanb, 2014. — 288 c. — Pexxum moctyma:
http://e.lanbook.com/book/41013.

7. Bompkenmreitn B.C. CoopHuk 3ama4d mo obmemy kypey ¢usuku / B.C. BonbkeHmTeH. —
CII6.: Kamxusrit mup: [IIpodeccus], 2008.

8. Hpomos U.E. 3amaun no obmieii dusuke: yuebHoe mocoOue A By30B. [ DIEKTPOHHBIN pe-
cypc]: yue0. mocobue — DaexTpoH. naH. — M.: U3natensctBo «Jlaboparopus 3Hanuii», 2017.
— 434 ¢. — Pexxum nocryna: http://e.lanbook.com/book/94101.

9. CagenneB M.B. COopHUK BOMpOCOB M 33aay Mo oOuiei (usmke. [DIEKTpOHHBIN pecypc]:
yueb. mocobue — OnektpoH. gaH. — CII6.: Jlaws, 2016. — 292 c. — Pexum pgocryma:
http://e.lanbook.com/book/71766.

5.3 Ilepuoguyeckue U3IaHUS:

B oubmmorexke Kyol'Y umerorcst cnemyromye MnepuoguvecKue M3JIaHus M0 MPOodUIio
JUCLUTUTMHBL:

buodusuxka.

B mupe Hayku.

Bectauk MI'Y. Cepusi: @usuka. ACTpOHOMUS.

XKypHan npukiaa HO# MEXaHUKU M TEXHUYECKOH (prU3MKH.

KypHuan TexHuueckoi GU3NKHU.

Nzsectus BY3os. Cepusi: ®usuka.

WNmxenepHas Gpusmuka.

MenunuHckas Gusnka.

[TprOopb! ¥ TEXHHUKA SKCIIEPUMEHTA.

VYcenexu Gpu3nueckux Hayk.

®usuka. PeeparuBnsiii sxyprnain. BUHUTU.

6. Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHHUKAUMOHHOH  CeTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHU S JUCHHUILIMHBI (MOAYJIS).

1. EnnHOE OKHO nOCTyma K oOpa3oBarenbHbIM pecypcam — URL: http://window.edu.ru/.

2. @enepanbHblil 00pa3oBaTenbHbIi moptan — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

3. Karanor Hayunsix pecypcoB — URL: http://www.scintific.narod.ru/literature.htm.

4. bonpmas HaydHas oubmmoreka — URL: http://www.sci-lib.com/.

5. Paznmen «MomnekynspHas pu3uka u TepMoauHaMuKa» EcTecTBeHHO-HayqHOTO 00pa3o-
BatensHOro mopraina — URL: http://www.en.edu.ru/catalogue/312.

6. Paznen mo mMonekynspHO# ¢HU3MKE U TepMOIWHAMHKE Y4eOHO-00pa3oBaTeIbHOM (u-
3UKO-MaTeMaTH4eckoi oubmunorexu caiita EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.
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http://www.en.edu.ru/catalogue/312
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm

7. Jlekuuu no pusuke mist BY308 — URL: http://physics-lectures.ru/.

8. Paznen «Tepmonunamuka u crardusmnka» odpazoBarenbHoro npoekra A.H. Bapruna
«®Dusurka, XuMHUsI, MATEMAaTHKa CTyJIeHTaM U mKoiabHuKam» — URL:
http://www.ph4s.ru/book_ph_ob_termo.html.

9. ®opmynel 1O  MoyleKylsipHOW — ¢u3uke u  TepmoaumHammke —  URL:
http://www.formules.ru/showcat.php?id=6&page=1.

10. Caiir KyoI'Y cpeasl momynpHOro auHamudeckoro oOyuenus Moodle — URL:
http://moodle.kubsu.ru.

7. Meroauueckue yKa3zaHMsi JJs O00y4YalIIMXCH IO OCBOEHHIO JIHCUHHUILIMHBI
(MmomyJin).

B yueOHoii aucuuIuimHe MpeyCMOTPEHBI JEKIIMOHHBIE B CEMUHAPCKHUE ayJAUTOPHBIC 3a-
HATUS. J{715 JOCTH)KEHUS BHICOKHX PE3yIbTAaTOB 00YUEHHSI CTYACHTY HEOOXOAUMO 3HATh TPUEMBI
OBICTPOrO0 KOHCIIEKTHPOBAaHUS y4eOHOro marepuaia u ero 3gpQexTuBHOrO 3amomuHanus. MH-
dopmarus 00 3Tux npuéMmax umeercs B cetu HTepHer u Ha caiite Moodle KyoI'Y.

Jis ycrienHoro 0CBOSHHSI TUCHUILIHNHBI «MonekymspHas Gu3nka» npu camocmosmens-
HOUl pabome CTYIEHT JOJKEH UMETh:

1) KOHCHIEKT JIeKIMI B OyMa)KHOM UJIU 3JIEKTPOHHOM BH/JIE;

2) yueOHuK (yueOHoe mocobue) u COOPHUK 3a/1a4 B COOTBETCTBUH CO CITUCKOM JIUTEPATy-
PEL;

3) TeTpaab ISl CEMUHAPCKUX 3aHSATHIA.

CryneHTy HEOOXOAMMO CHCTEMAaTHYEeCKH paboTaTh B TEUEHUE CEMECTpa MO U3YYEHHIO
TEOPETUYECKOI0 MaTepraia U OCBOCHUIO TUTIOBBIX MPUEMOB PEIICHUS 33134 110 (PU3HKE.

Camocmosmenvras paboma COACPKUT CIEAYIOIINE BUIbI yUeOHON NEATEIbHOCTH CTY-
JIEHTOB:

— TEOPETHUYECKYIO0 CaMOIOATOTOBKY K Y4YEOHBIM 3aHSATHSM IO KOHCIEKTaM M y4eOHOM
JUTEpaTYpE;

— BBINOJIHEHHUE JOMAIIHUX 3a/1aHui (pelleHre TUITOBBIX 3314 110 MOJIEKYJISIpHON Qu3uke
Y BBIIIOJIHEHUE TBOPYECKUX 3a/laHNN TEXHUYECKOW HAIIPABIEHHOCTH);

— IOUCK MH(OpMaIIMH T10 33JaHHOHN TeMe B ceTH VIHTepHeT.

Cpoku evinonnenus 0OMAWHUX 3a0aHull: BBITIOJHEHHAs JIOMalIHss pabora (peuméHHbIe
3a/1a4u) MPEJOCTABIISIIOTCS JJIsi MPOBEPKH MPETOJaBaTeI0 Ha OUYepeHOM (ClenyromeM) yaeo-
HOM 3aHSTHH.

®I'OC BO TpebyeTr moaAroToBKHA OakaaaBpOB K HAyYHO-MCCIIEIOBATEIHLCKOM M MHHOBA-
IIUOHHOW BHJIaM NMpo(ecCHOHAIBHON AEATENbHOCTH, a (PU3UKA SBIJIAETCS OJHOM U3 OCHOB Hayd-
HO-TEXHHUYECKOTo nporpecca. [losTomy 17151 pa3BUTHsSI TBOPUECKOTO MBIIIEHUS, CIIOCOOHOCTH K
caM000pPa30BaHUIO M B KAUEeCTBE METOJUKH MPAKTUYECKOTO MPUMEHEHHs MOJIyYeHHBIX Ha JIEeK-
USAX 3HAHUW CTYJEHTaM PEKOMEHJIyeTCs M3Y4YeHHE U MPUMEHEHUE TeOpUHU pelleHus n3odpera-
tenbckux 3amad (TPU3). B cBsi3u ¢ 3TuM Kakaas NeKius 3akaHuyuBaeTcs TBopueckuM TPU3-
3aJJaHUEM TEXHUYECKOW HAINpaBJIEHHOCTH, CBA3AHHBIM C JIEKIIMOHHBIM MaTe€pUaioM, HayYHbIMU
UCCIIEIOBaHUSMU WM o0y4deHueM B By3e. Bozmoskubie pemenuss TPU3-3ananuii obcyxnarorcs
Ha OYepeHON JIEKIIMM WM CEMHUHAPCKOM 3aHATHU U OTMEYAIOTCS CTYIEHTHI, MPEI0KHUBIINE
HauOoJiee MOJHBIE U OpUTHHAJBbHBIE pemeHus. [ Beimonnenuss TPU3-3aganuii cryneHTam
HE0OX0oaMMO WMETh HadaiabHble 3HaHUs 0 TPU3. Jlns 3Toro pekomeHayercs caMOCTOATEIbHO:
1) u3yunth saekTpoHHyI0 KHUTY «BBemenme B TPU3. OcHOBHBIE TOHATHS W TOIXOIBD)
(http://www.altshuller.ru/e-books/); 2) u3yunts MaTepuansl Bukumneanu, HadMHas CO CJIOBa
«TPU3»; 3) mpouects kuuru no TPU3 u3 6ubmmnorexn KyOl'Y; 4) moceTuts COOTBETCTBYIOIIHE
TPU3-caiTsl.

B ocBoeHuM IUCHUIUIMHBI MHBAJIWAAMU M JHUIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3I0pOBBSl OOJIBIIIOE 3HAYCHHE HMMEET HWHAWBUIyallbHas ydeOHash pabora (KOHCYJIbTAallMHM) —
JIOTIOJTHUTEILHOE pa3bsICHEHNE Y4eOHOro MaTepuara.
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WupuBuayanbHble KOHCYJNBTAllMM IO MPEAMETY SBISIOTCS BaXXHBIM  (haKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHsS U YCTAHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0YyYalomUMCS HHBAJIMIOM WM JIMIOM C OrpaHUYEeHHBIMHU
BO3MO>KHOCTSIMH 37J0POBbSI.

YcnemHocTh OCBOCHHUS CTYACHTOM YU4eOHOM NUCIUILIMHBI OTPAXAETCs B €T0 petimuHee —
cymMMe 0ajuioB, KOTOpas (OpMHUPYETCs B TEUEHHE CEMECTpa IO pe3yJibTaTaM BBIIIOJIHEHHUS J0-
MaIlIHUX padOT ¥ TBOPYECKHUX 3aJaHUM, TECTHPOBAHUS, KOHTPOJIBHBIX PabOT, YCTHBIX OIPOCOB,
BHYTPUCEMECTPOBOM aTTECTALIMM U AKTUBHOCTH Ha CEMUHAPCKUX 3aHATHUSX.

8. Ilepeyenb MH(GOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NPH OCYLIECTBJIEHUU
00pa3oBaTe/ILHOIO MPoIecca MO0 JMCUUILIHHE (MOTYJIIO).

8.1 Ilepeuyenb nHGOPMALMOHHBIX TEXHOJIOTHH.

1. KoMmibroTepHOE TECTHPOBAHUE MPU TEKYIIIEM KOHTPOJIE.
2. KoHCynbTUpOBaHHE IOCPEICTBOM JICKTPOHHOM MTOUTHI.
3. Ucnonbs3oBanue 31eKTPOHHOM npe3eHTalu Ha caiite Moodle KyoI'V.

8.2 IlepeueHb HEOOXOAUMOI0 MPOrPAMMHOI0 00eceYeHusl.
1. Cpena MoaynbpHOTO AMHAMHUYECKOTro o0yueHust Moodle.
8.3 Ilepeuenb MHGOPMATMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnexTpoHHBIH KaTanor HayyHoi 6ubauorexku Kyol'y
(http://212.192.134.46/MegaPro/Web).

2. DnektpoHHas OubmmoTeuHas cucrtema «YHuBepcuterckas onbdamorexka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnexTpoHHas OubIMoTeYHas cuctemMa m3aarenseTBa «Jlarby (https://e.lanbook.com/).

4. DnextponHas oubnmuoreunas cucrema «tOpaiit (https:/www.biblio-online.ru/).

9. MarepuanbHo-TexHn4Yeckass 0a3za, HeoOXxoauMasi UIA  OCYHIIeCTBJICHUS
00pa3oBaTe/ILHOIO NMpoLecca Mo JTUCHUILINHE (MOYJIIO0).

MarepuanbHO-TEXHUYECKOE 00eCTIeYeHNE U CIIUTUTMHBI

Ne Bun pabor
(MOJyJ1s1) ¥ OCHAILIEHHOCTh

1. | JlekunoHHsle Aynuropusa 201c, ocHalleHHAass HHTEPAKTUBHBIM IPOEKTOPOM U
3aHATUSA MarHUTHO-MapKEePHOU JTOCKOM.

2. Cemunapckue Aynuropus 230c, ocHallleHHas MAarHUTHO-MapKEPHOU TOCKOH.
3aHATUS

3. I'pynmnossie Aynuropus 230c, ocHallleHHass MAarHUTHO-MapKEpHOU TOCKOM.
(MHAMBUAYATIbHBIE)
KOHCYJIbTallU!

4, Texkymui KOHTPOab, | Ayautopusi 227c, OCHAIllEHHAs IEPEHOCHBIM MPOEKTOPOM U
IIPOMEKYTOUHAs MarHMTHO-MapKEPHOU JTOCKOH.
aTTecTanus

5. | CamocTrosATenbHas Aynuropus 311c, ocHallleHHasi KOMIIBIOTEPHON TEXHUKOM € MOA-
pabota KIIIOYEHHEM K cetu MHTepHer.
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