degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: OOmas ¢usmka: 1a60paTopHbIi MPakTUKYM. YacTs 2
10 HANPABJIEHHIO: buorexHonorus
NpoduJIb MOATOTOBKH: VYrpasneHue HHHOBAIMAMU B OM3HECE

dusrex-1koia OU3Heca BEICOKUX TEXHOJIOTHI
kadenpa oomeit Gu3nku

Kypc: 1
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 40 Bcero, B TOM 4HCIIE:
nexuun: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3anaTus: 40 yac.

CamocrosrensHas padora: 50 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBuiu:

B.B. YckoB, JOIEHT, IOIICHT
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT
N.C. YOnun, kauj. ¢pus.-Mar. HayK, JOIEHT

[Iporpamma obcyxneHa Ha 3aceanuu kKadeapsl oomen ¢pusuku 12.05.2022



AHHOTANMA

B naGopatopHOM mpakTHKyMe 10 00mIel (PU3UKE CTYACHTHI BBITOJIHSIOT JIAOOpaTOpHBIE PabOTHl MO pa3aeity
Kypca obmeit pusuku: « TepMoguHaMuka u MolieKyssipHas (pusnkay», B maboparopuu kadeapsl npecTaBieHO
JOCTaTOYHOE KOJMYECTBO YCTAHOBOK MO KAXKIOMY paszieiy Kypca. JlaboparopHble yCTaHOBKH TPYIITHPYIOTCS
o TeMaMm paszena. Tembl J1aGOpaTOpHBIX PabOT OPraHU30BaHbI B MAapIIPyThl, IO KOTOPBHIM IIPOBOIMTCS
BBIIIOJTHEHUE pPa0OT crTygeHTamu. Jlis Kaxkaod JsaboparopHOil pabOTHl IIOATOTOBJICHBI CIICUABHBIC
OIIMCAHUS: OMHUCAHHE TEeMbI PAabOThHI, ONMHCAHUE HKCIIEPUMEHTA, MPOBOAMMOro B JlaboparopHOil pabore u
TEXHHUYECKOE OINHMCAaHHWEe JIAOOpaTOpHON yCTaHOBKH. B 1mabopaTopHOM TNpakTHKyMe paccMaTpHBAIOTCS
KJIIIOYEeBbIE  TOHATUS ~ OKCIICPUMEHTANIbHOW  (M3MKH,  CTyIEHTHl ~ O0y4aroTcs  SJIEMEHTapHBIM
IKCIIEPUMEHTAIBHBIM METO/IaM, a TAK)KE HaBBbIKaM PabOTHI ¢ 000PYIOBaHUEM.

[IpakTuyeckas padora B 1a0OpaTOpPHU MO3BOJISET CTYJACHTaM pa3o0paThCsi B 0a30BbIX (PU3UYECKHUX BOMPOCAX,
0e3 KOTOpPBIX HEBO3MOKHO TNITyOOKOe MOHMMaHue oOuield Gpu3uku. /i yCrenHoro ocBoeHus 1ab0paTopHOTO
NPaKTHKyMa CIyIIaTeIl0 HEOOXOOMMO BiajeTh 0a30BbIMM HAaBBIKAMH IIPOBEJICHUS OKCIEPHUMEHTA,
MOJyYEHHBIMH B HIKOJIE, BJIAJETh OCHOBaMHM MaTeMaTHYeCKOro aHaJn3a, 3HaTh OCHOBBI JIMHEHHON anreOpsl,
TEOPHUHN BEPOSITHOCTEH, a TaKKe MPUMEHATh 3HAHWS, NTOJIYUYECHHbIC HA JIGKIIMOHHBIX U CEMUHAPCKUX 3aHATHAX
1o obmeit pusmke.

1. leau u 3apauu

eap AUCUMNIMHBI
(hopMupoBanre 0a30BBIX 3HAHWU M0 Qu3uKe M yMeHHs paboTarh B j1ab0OpaTOpuu Ui NajdbHEHIIero
WCIOJNB30BaHUSI B JIPYTHX JWCIWIUIMHAX €CTECTBEHHOHAYYHOTO COJCpKaHus; (HOpMHUpOBaHHE
KYJIBTYpPBl 3KCIEPUMEHTa, HCCIIEIOBATeIbCKIX HABBIKOB M CIIOCOOHOCTH TPUMEHSTH 3HAHUS Ha
MPaKTHKE.

3anauu QUCHUTNIHHBI
- QopMmupoBaHue y 00ydaronmxcst 6a30BbIX 3HAHUH 10 QHU3HKE;

- dopMupoBaHue KylibTYpbl JKCIIEpHMEHTA: yMEeHHE paboTarh B Jaboparopuu, 3HATh OCHOBHEIC
METO/Ibl SKCIICPIMEHTA, YCTAHABINBATh JIOTHUECKUE CBSI3U MEXK/y TIOHATHSIMH,

- (bOpMI/IpOBaHI/IG YMeHI/Iﬁ W HABLBIKOB TIIPUMCHATH MOJJYUYCHHBIC 3HAHUSA [OJId MTOCTAHOBKHU
IKCIICPUMCEHTA, CAMOCTOATCIIbHOI'O aHaJIN3a IMOJYUCHHBIX PE3YJILTATOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH, HAMeuaTh TyTH e PereHus

HCIIOIB30BaTh OMOIOrHYEeCKHE OOBEKTEI U

OIIK-1.2 CpnocobeH CTpOUTb MareMaTH4ecKHue MOAEIH,
MPOLECCHI, OCHOBBIBASICH HA MAaTEMaTU4YECKHX,

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACUYCThI U OLICHKU

(DUBNYIECKUX, XHMUYECKHX, OMOJIOTHYECKUX

3AKOHAX, 3AKOHOMEPHOCTSIX 1 B3AHMOCBS3AX OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

[1IK-4.1 3Haer yncieHHbIC TOPSIKA BEJINYHH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh [IK-4.2 3HaeT WCTOYHHMKH TPOUCXOXKACHHUA U yMeEeT
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U MPOU3BOAUTH  OLIEHKY  MOTPELIHOCTH H3MEPEHUH W
METO/IOB JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

[IK-4.3 Cmocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHBIE
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI
3HaTh:
- METOIUKY IIPOBEIEHUS 3KCIIEPUMEHTA;
- MeToauKy oO0paOOTKH MOJYyYEHHBIX PE3YJbTaTOB.
YMETB!
- paboTarh ¢ COBpPEMEHHBIM U3MEPUTEIILHBIM 000PYIOBAHUEM;
- TIPaBWJIBHO 00pabaThIBaTh MOMYUYECHHBIE SKCIIEPUMEHTAIbHbIE JaHHBIC.




BJIAJIETh:

HaBBIKAMH PaOOThI C COBPEMEHHBIM U3MEPHUTEIILHBIM 000pYyI0BaHUEM;

OCHOBHBIMH MAaTCMATUYCCKUMU NHCTPYMCHTAMU, XaPAKTCPHBIMHA IJId 3a1a49 MCXaHUKU.

4. Coaep:xanue TUCUMILIUHBI (MOAYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TPYZ[OGMKOCTB 110 BUAaAM yqe6Hbe 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Onpeneneanie Cp/Cv  Ta30B METOAOM 3 10
aKyCTHYECKOTO pe30HaHCa
2 Uzmepenne TermioTs! $pa3zoBoro nepexona 8 10
3 Uzyueenne nuddysnn 8 10
4 Uzmepenne ko3¢ dureHra 3 10
TEIUIONPOBOAHOCTH BO3AYXa
5 [Tonyuenne n u3MepeHne BaKyyma 8 10
Htoro gacos 40 50

[ToaroroBka x sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemecrtp: 2 (Becennuit)

1. Onpenenenne Cp/Cv Ta30B METOJOM aKyCTHUECKOTO Pe30HaHCa

N3mepsiercs mokazarens anmabarel Metogamu Kiemana-J[e3opma M aKyCTHYECKOTO pe3OHaHCA.

Brruncnsercs 3HadeHHE CKOPOCTH 3BYKa. I/I3Mep$IIOTC$I napamMeTpbl M HX 3aBUCHUMOCTL OT

TEMIIEpaTypbl JUIsl BO3AYyXa U YIJIEKUCIIOIO rasa.

2. I3mMepeHue TermoTs! (pa30BOro nepexoaa

C moMoImipi0 PpTYyTHOTO MaHOMETPA M TEpMOCTaTa U3MEPSAETCS 3aBUCUMOCTD JIaBJICHUS HACHIILICHHBIX
[IapoB OT TeMIleparypsl Uil Boabl U cnuprta. [lo momyueHHON 3aBUCMMOCTH BBIUMCIIAETCS TEIIOTa

nap006pasoBaHI/I$[ COOTBCTCTBYIOIIUX )I(I/IILKOCTeﬁ.

3. Uzyueenune auddysuu

M3ydarorcsi OCHOBHBIE METOJIbI MOJTYYCHUSI U U3MEPEHHsl BakyyMma. lIccieayercsi 3aKOH OTKauKd B
BSI3KOCTHOM pEXHME TpPU OTKayke (OpPBaKyyMHBIM HACOCOM M 3aKOH OTKAauKHd B KHYICEHOBCKOM
peXrMe TIPY BBICOKOM BakyyMe (€ TOMOIIbI0 AU (y3HOHHOTO MACIISTHOTO WM TypOOMOJIEKYIISPHOTO

TEpMOTIapHBIM
VOHH3AIIMOHHBIM

HacocoB). M3mepeHume  HH3KOTO

MAaruC€TpOHHbIM BAKYYMMCTpPaMU.

BaKyyma
TEPMOPE3UCTOPHBIM ~ BaKyyMMETpaMH.

Bricokuii  BakyyMm

4. Nzmepenune ko3 duirierTa TerionpoBOAHOCTH BO3AyXa

MMPpOBOAUTCA MacCJIsIHbIM,

u3MepATcs




Hccnenyerca B3aumMHas and@y3us BoO3Iyxa M Tenus 4epe3 TOHKYIO TpyOKy, COEAMHSIONIYIO JBa
cocyga. KoHumeHTpauuum ra3oB M3MEpSIOTCS TEPMOPE3UCTOPHBIM JAaTYMKOM 10 Pa3HOCTU
TEIIoNnpoBoAHOCTH cMecH. Mccnemyercs mnpuMeHMMOCTh 3akoHa @PHKa U 3aBUCUMOCTD
ko3 unmenta B3auMHom AU Qy3uu OT JaBICHUS.

5. IlomydeHne U U3MEpEHNE BaKyyma

Hccnenyercs 3aBUCHMMOCTb KOI(Q@HIMEHTAa TEIUIONPOBOJHOCTH BO3MyXa OT TEMIeEparypsl H
naBieHus. 3MepeHus NMpOBOAATCS IO HArpeBy IPOBOJOKH, 3AKIIOUEHHOW B IMJIMHIAPHYECKYIO
BO3IYyLIHYI0 00onouky. Temmeparypa BHemHeld 00OJOYKH KOHTPOJUIUPYETCSI TEPMOCTATOM,
TeMIIepaTypa MPOBOJIOKH ONPEAETAETCA O 3aBUCUMOCTH CONPOTHUBIICHUS Marepraia POBOJIOKH OT
temmneparypbl. Ilpn HHM3KOM HaBICHHUM MCCIIEAYETCS SIBICHHE TEMIICpaTypHOro CKauka BOJIW3U
MIPOBOJIOKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

Cemecrtp: 2 (Becennuit) TepmonnHamMuKa 1 MOJICKYIIsIpHast (pU3HKa

Jlabopatopus 315 I'K.

2.3.1 llony4yenue u u3MepeHue B BaKyyme 6 yCTaHOBOK.

2.2.2 V3mepeHne TEIUIONPOBOAHOCTH Ia30B MPH Pa3sHbIX JaBICHUSIX 2 IIT.

2.2.3 M3mepeHue TEIUIONPOBOAHOCTH T'a30B MU aTMOC(HEPHOM JaBIIEHUH 4 YCTaHOBKH.

2.2.4 TertonpoBOJHOCTH TBEPAOIO TeNla 4 YCTaHOBKHU.

Jlabopatopus 317 I'K.

2.2.1 UccnenoBanue B3auMHoOU audy3un razo 6 yCTaHOBOK.

2.2.7 UccnenoBanue nuddy3un razos B MOpUCToii cpene 1 ycraHOBKA.

2.1.6 3ddexr dxoynsa-Tomcona 4 ycTaHOBKH.

2.1.5 UccnenoBanue Tepmuueckux d((HEeKToB, BOHUKAIIUX MPH YIPYTHX AedopMariusix 3
YCTaHOBKH.

Jlabopatopus 319 I'K.

1.3.3 Omnpenenenue BSI3KOCTH BO3AyXa 10 CKOPOCTH TEUEHHS Yepe3 TOHKUE TPYOKH 6 yCTaHOBOK.
2.2.5 OmnpeneneHue BI3KOCTH KUIKOCTH M0 CKOPOCTH UCTEUEHUS Yepe3 Kanmuuisip 4 yCTaHOBKHU.
2.2.6 OnpeneneHre HEPTUU aKTUBU3ALMHU IO TEMIIEPATYPHON 3aBUCUMOCTH BSI3KOCTH JKUAKOCTH 5
YCTaHOBOK.

2.5.1 Usmepenne ko3 punmenTa moBepXHOCTHOTO HATSIKEHUS )KHUIKOCTH -8 YCTaHOBOK.
Jlabopatopus 320 I'K,

2.1.2 Onpenenenne CP/CV meTonoM aanabaTniecKoro pacuIupeHus ra3oB 4 yCTaHOBOK

2.1.3 Onpenenenne CP/CV 1o cKkopocTH 3ByKa B rase. 3 yCTaHOBOK.

Jlabopatopus 324 I'K.

1.3.4 VccnenoBanne CTallMOHAPHOTO MTOTOKA JKUIAKOCTH B TpyOe 2 yCTaHOBKH.

2.3.2 U3yuenue nporuecca dNEKTPOOTKAYKU.2 YCTaHOBKU

2.3.3 U3mepeHre 0CMOTHYECKOTO JaBlieHHs | ycTaHOBKa

2.3.5 Onpenenenre AaBIeHNUS HACBIIICHHOTO NIapa TYTOMJIABKUX METAIJIOB | yCTaHOBKA.

2.4.1 OnpeneneHue TEIJIOTHI UCTIAPEHHUS JKUIKOCTH 6 YCTaHOBOK.

2.1.1 N3mepeHne ynenpHOM TEMI0EMKOCTH BO3/1yXa IIPH MOCTOSHHOM J1aBJIE€HUH 2 YCTAHOBKH.
2.1.4 OmnpeneneHue TEIIOEMKOCTH TBEPIABIX TEN 3 YCTaHOBKH.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. OcuoBsl pusuku [Texet] : Kype obmeit ¢puzuku : B 2 7. T. 1. Mexanuka, 3JeKTpUIECTBO U
margeTusM. Konebanus u Bomusl, Boanosas ontuka / A. C. Kunrcern, I'. P. JIokmun, O. A. OJ5X0B ;
o pex. A. C. Kunarcena .— 2-e u3z., ucnp. — M. : ®usmaniur, 2007 .— 704 c.
2. JlaboparopHbiii ipakTukyM 1o obmieit ¢pusnke [Teker] : B 3 1. T. 1 : Mexanuka : y4e0. mocobue Jyist
By30B / mox pex. A. . Imagyna ; M-Bo oOpa3oBanus u Hayku P®D, Mock. ¢us.-TexH. uH-T (TOC. YH-T)
— 2-e m3a., ucnp. — M. : MOTU, 2012 .— .— 292 c.
3. O6umwii kype ¢pusuku [Texer] : B 5 1. T. 2 : TepmonuHamuka 1 MoJeKyisipHas (u3uka : y4eO.
nocobwue st By3oB / 1. B. CuByxun .— 5-e m3n., ucnp. — M. : @usmarnur, 2005, 2006, 2011, 2014
— 544 c.



4. TepMoMHAMUKA, CTATUCTHYECKAs M MOJIeKy sipHas gu3uka [Tekct] : yueb. mocobue amns By3oB / H.
A. Kupnuenko .— 4-e usna., ucnp. u gon. — M. : @usmarknura, 2012 .— 192 c.

5. JTaboparopHbIit mpakThkyM 1o obmei ¢pusuke [Teker] : B 3 T. T. 1 : TepmoauaaMuka u
MOJIEKyIIsIpHas pu3nKa : yued. mocodue 1 By30B / mof pea. A. JI. [magyna ; M-Bo oOpazoBanus u
Hayku PD, Mock. ¢u3.-TexH. uH-T (Toc. YH-T .— 3-€ u3a., ucnp. — M. : MOTH, 2012 .— 292 c.

6. O6mwmit kype ¢pusuku [Texer] : B S5 1. T. 3, Y. 1 : yue6. mocobue mis By3oB / JI. B. CuByxun .— 3-¢
n3g., uernp. u gorn. — M. : Hayka, 1996. — 320 c.

7. JTaboparopHbIit mpakTHKyM 110 obmiel ¢pusuke [Teker] : B 3 T. T. 2 : Onrtuka : y4e6. mocobue s
By30B / oz pen. A. B. Makcumbrdesa ; M-Bo oOpa3zoBanus U Hayku PO, Mock. ¢pu3.-TexH. uH-T (Toc.
yH-T) .— M. : MOTH, 2014 .— 446 c.

JlononHuTenbHAS TUTEpaTypa
1. MonekynsipHas ¢pusuka u repmogauHamuka [ Tekct] : OCHOBHBIC TIOJIOKEHUS U pelIeHHe 3a/1a4 : y4ueo.
nocobwue st By3oB / [1. @. KopoTtkoB ; M-Bo o6pa3oBanus u Hayku Poc. @enepanun, Mock. ¢pu3.-TexH.
uH-T (TOC. YH-T .— 3-€ u31., ucnp. u pon. — M. : MOTH, 2009 .— 168 c.
2. Metonsl perieHus 3a1a4 B o01eM Kypee pusnku. TepmoauHamuka U MonekyisipHast pusuka [Tekcr]
: yaeb. mocobue aiist By3oB / B. I1. KopsiBoB .— 2-e u3a., ucnp. — M. : Crynent, 2013 .— 358 c.

3. DneMeHTHl CTATUCTHYECKON MEXaHWKH, TEPMOANHAMUKY B KUHETHKH [ Tekcr] : [y4ueb. mocobue st
By30B] / U. @. llleroneB .— 2-e u3a., ucnp. — Jlonronpynssrtii : Uaremrext, 2008 .— 208 c.

PeKOMeHI[OBaHHaH JuTeparypa 4jid CaMOCTOATCIIbHOT'O U3YUYCHUA

1.0OtHOCUTENBbHO OTHOCUTENBHOCTH [Teker] : [yueb. - MeToa. mocobue st ctyneHToB 1 kypca MOTHU]
/ B. E. benonyukun ; Mock. ¢pu3uko-TexH. uH-T (roc.yH-T .— Jlonronpynusiii : MOTH, 1996 .— 32 c.
2. Tepmonnnamuka [Tekcr] : yuebnuk mns ya-to / U. I1. bazapos .— 4-e uzn., mepepad. u mon. — M.
: Beicmag mxona, 1991 .— 376 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

http://mipt.ru/education/chair/physics/index.phpCaiit xadenps! oomeit Gusnku
http://lib.mipt.ru/catalogue/94/?t=748- snekrponnas Oubnnorexa dusrexa, pasnen «dOuznkay.
http://www.physics.ru- 00pa3oBaTeIbHBII CAlT C 3JIEMEHTAPHBIMU CBEICHUSIMH 110 (pr3HKe.
http://www.edu.ru- henepanbhsiii nopran «Poccutickoe o0pa3oBaHue».
http://benran.ru-6uGmuoTeKa IO €CTECTBEHHBIM HaykaM Poccuiickoii akaieMun Hayk.

S =

http://www.i-exam.ru- equHbli moprai MHTepHeT-TecTupoBanus B cdepe 00pa3oBaHHUs.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nanubix koMmbtotepax ucnomib3ytores OC MSWindows, FreeDOS, nporpamma MathCAD, a takxke
pOrpaMMBbl, pa3paboTaHHbIE TPOTPAMMHICTAMH y4eOHO-METOAMIECKOTO IEHTpa Kadeapsl.

B nporiecce camocTosTENbHOM PabOThl 00YYarONIMXCsl BO3MOXKHO UCTIOJIb30BAHUE TAaKUX MPOTPAMMHBIX
cpenacTs, kak Mathcad, Scilab, Originu np.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, u3ydaronuii Kypc o01ei Gu3nuKu, TO0HKEH ¢ OJHON CTOPOHBI, OBJIAJIETh OOIIMM MOHATUHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBIL, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

B PE3YIBTATC UBYUCHUA NUCHUIUIMHBI CTYACHT JOJI’KCH 3HATh:

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMOCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAJIbHO HEOOXomuMoe Bpemsl [uis paldoThl CTyleHTa HajJ TEMOH.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

- YTEHME U KOHCIIEKTUPOBaHHE PEKOMEHIOBAHHOMU JINTEPaTyPBbI,



- mpopaboTKy ydeOHOro marepuaina (IO KOHCHEKTaM JICKLHUH, y4eOHOH W HaydyHOU JIHUTEpaType),
[IOATOTOBKY OTBETOB HA BOIPOCH], IPEJHA3HAYEHHbIX JUISI CaMOCTOATEJIILHOTO  M3Y4EHHS,
JOKa3aTeNbCTBO OTAEIBHBIX YTBEPHKACHHUI, CBOICTB;

- pelIeHue 3a/1a4, MpeaiaraeMbiX CTyJICHTaM Ha JIEKIUIX U MPAKTHUYECKHUX 3aHITHSAX,

- TOHATOTOBKY K MIPAKTHYECKUM 3aHITHAM, KOJJIOKBHyMaM, UG GepeHIUPOBAHHOMY 3a4ETy.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSITENBHON paboOTOM CTylAeHTa OCYIIECTBISIETCS B (opme
WHIUBUYAJIbHBIX KOHCYIBTALIUH.

ITokazaTteneM BiaJeHUs] MaTepUaOM CIYXKHUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OoJibIIe
3amad. [Ipu pemennu 3a1a4 Kaxaoe qeicTBIHE HEOOXOAMMO apryMEHTHPOBATh, CChUIAsICh HA U3BECTHHIC
TEOPETHUYECKUE CBEINCHHA. 3HAYUTEIHHO OOJErYUTh PELICHUE 3a/1a4d MOXKET XOPOILIO BBIMOJIHEHHBIN
4epTeX, €eCIM OH COOTBETCTBYET YCIOBHIO 3agadd (OpsAMOH yrol HapuCOBaH IPSAMBIM,
PaBHOOCIPEHHBIA TPEYTOJIbHUK - PaBHOOCAPEHHBIM M T. 1.). lIpM MOAroTOBKE K MPAKTHYECKUM
3aHATHUAM HEOOXOAMMO MOBTOPATH paHee N3yUECHHBIC OCHOBHBIE OIPEAeICHNUs, ((OPMYITUPOBKH TEOPEM.
B Hauane 3aHATHS, Kak NpaBWio, NpoBomuTcs kopotkwii (10-15 MuHYT) ompoc mo marepuany
MPOUICIINX 3aHSATHH B YCTHOW HIIM MUChbMEHHOH (opme. OOBIYHO MPUAEPIKUBAIOTCS CIEIYIOMIEH
CXEMBI: U3YUYCHHE MaTepuaia JEKIHHA 1O KOHCIEKTY B TOT )K€ JIeHb, Korna Oblla MpocaylaHa JeKIHs
(10-15 muHYT); MOBTOpEHHE MaTepualla HakaHyHe cieaytomnierd nexkuuu (10-15 munHyT), mpopaboTka
y4eOHOro Marepuaia 1o KOHCIEKTaM JICKIHH, y4eOHOW W Hay4HOW JUTeparype, MOArOTOBKA OTBETOB
Ha BOIIPOCHI, MpPEAHA3HAYEHHBIX JUI CaMOCTOATENBHOro m3ydeHus (1 9ac Hememo), MOATOTOBKA K
MpaKkTHYeCcKoMy 3aHsATHIO, pemeHne 3anad (1 wac). BaxxHO m00OHMTBCS TOHUMAHHS H3Yy4aeMOTO
Marepuajga, a He MEXaHMYECKOro ero 3arnomMuHaHus. Ilpy 3arpyqHeHMH H3ydeHUs! OTACIbHBIX TEM,
BOIPOCOB, cjeqyeT oOpamarbcs 3a KOHCYJIbTalMAMU K JIGKTOPY WM NPENoJaBaTelio, BeAyLIeMYy
[IPAKTUYECKUE 3aHSTHUS.

OO0s13aTeNnbHBIM TPEOOBAHUEM SIBIISICTCSl BBHIMIOJHEHUE JIOMAITHUX Pa0OT, KOTOphie OQOPMIISIOTCS B
CIIeUAILHO OTBEAEHHOM JUTS ATOTO TETPAIH U CUCTEMAaTHIECKU CIIAIOTCS Ha TIPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuiIb NOArOTOBKHU: YnpapneHue HHHOBALMSIMU B OM3HECE
Ou3Tex-1mkona Ou3Heca BHICOKMX TEXHOIOTUN
kageapa obueit pusnku

Kypc: 1

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaspaGorunkm:

B.B. YckoB, JOIIEHT, IOIICHT
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JTOICHT
N.C. YOnun, kaua. ¢pus.-Mar. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH,
UCTIONIb30BaTh OMOJIOTMYECKHE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICh HA MATEMATHYECKUX,
bU3NUECKUX, XUMUIECKHUX, OMOJIOTMYECKIX

3aKOHa

OIIK-1.1 CriocobeH aHamM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CcTpOUTb MareMaTu4ecKhue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

X, 3aKOHOMCPHOCTAX U B3aUMOCBA3AX

[1IK-4.1 3HaeT yncieHHbIC TOPSIKA BEJINYHH, XapaKTEPHBIX
JUISI COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

[MK-4 Crioco0OeH KpUTHYECKH OLIEHUBATh [IK-4.2 3HaeT WCTOYHHMKH TPOUCXOXKACHHUA U yMEeT
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U MPOU3BOAUTH  OLICHKY  MOTPELIHOCTH  H3MEpPEHUH W
METO/IOB JOCTOBEPHOCTH YKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHEIE
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare uzyuenust aucuuiuinael «O01mas Gusmnka: 1a00paTopHbIid MPakTUKYM. YacTh 2» 00ydaronuiics
JOJKEH:

3HAThb:

- METOIMKY IPOBEACHUS IKCIIEPUMEHTA;
- MeToauKy 00pabOTKH MOTYYEHHBIX Pe3yJbTaToB.

- paborarb C COBpEMEHHBIM U3MEPUTEIBHBIM 000PYI0BaHUEM;
- TpaBWIBHO 00pabaThIBaTh MOMYyUCHHBIE SKCIIEPUMEHTAIbHBIC JaHHBIC.

BJaJeTh:

3. ep

4. Ilep

HaBbIKaMH paGOTLI C COBPCMCHHBIM U3MCPUTCIIbHBIM O60py,I[OBaHI/IeM;
OCHOBHBIMH MaTEMAaTUYCCKUMH UHCTPYMCHTAMU, XapaKTCPHbIMU JIA 3a/1a9 MCXaHUKH.

€4YCHb THUIIOBBLIX (l'lpl/IMeprIX) BOIIPOCOB, 33}131{1/1]7[, TEM IJIsl MOATOTOBKH K TEKYIIEMY KOHTPOJIIO

1. [aiite onpenenenue ko3(duipenTa TemIonpoBOIHOCTH U YKQXKUTE €ro pa3MEpHOCTb.

2. BwiBeaure hopmyiy, aHanoruuHyo Gopmyse (3), HO YUYUTHIBAIOIIYIO U3MEHEHHE TUIO-IIA/IA ITOTOKA
Teria ot S1 mo S2.

3. BriBeaure ¢popmyity (6), yIUTHIBAIONIYIO Pa3HYIO YYBCTBUTEILHOCTD TEPMOTIAP.

4. Vhaércs nM OKCIIEPUMEHTAIBHO Ha JIAHHOW YCTaHOBKE IMPOBEPHUThH, 3aBHCUT JIH KOIPQU-ITUESHT
TEIUIONPOBOAHOCTH 3TAJOHHOTO MarepHaja OoT TeMieparypbl? MemaoT Ju 3TOMy TEIJIOBbIe MOTEPU
yepe3 OOKOBbIE TOBEPXHOCTH?

5. Hcnonb3ys 3KcIiepUMEHTAIbHbBIE 3HAUEHUs 3aBHCHMOCTH TEMIIEpaTyphl OT paauyca, MO-CTpOuTe
M30TEPMBbI M HAPUCYHTE JTMHUM NTOTOKA TerIa (XOTs Obl TPU U30TEPMbI U TPHU JIM-HUU MOTOKA TEIUIa, HO
YTOOBI OHM OXBAaTHIBAJIM BCIO TUIOMIAAb CEUCHUS MMaKeTa MIIACTHH).

€4C€Hb THIIOBBIX (npnMepme) BOIIPOCOB U T€M /1IJIfl IPOBEACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTalluu

o0yvyarommxcst

Pabora 2.1.2.
1.3aBucHT JIK Y OT TeMIeparypbl B BEIOPAHHOM WHTEpBaJe TeMIeparyp?

2.Yemy paBubl Cp, CV U y 1151 HIeaIbHBIX T'a30B 110 TEOPEME O PABHOMEPHOM pacIlpeie/ICHUU SHEPTUU
10 CTEIEHSIM CBOOOIBI?

3.Iloyuemy npu HAIIOTHEHUU COCYAa BO3AYyX B HEM HarpeBaeTcs?
4.CpenaiitTe OLEHKY BPEMEHHU BBITEKAaHU ra3a, HCroib3ys ¢popmyiy [lyaseitns.

Pabora 2.1.3.




1.Beenure popmyast (1.16) u (1.17).
2.3aBUCHT JIH Y OT TEMIIEPaTyphbl B BHIOPAaHHOM MHTEpBaje Temreparyp?

3.bymer nu HaOmrOAAThCS Takas 3aBUCHUMOCTh NPU W3MEHEHHH TEMIIEPaTypbl OT OYECHb MAJIbIX
3HaueHuit go 1000 °C?

Pabora 2.1.4.
1.Kax ompenenstorcs yaenbHas U MOJIIpHAs TETUIOEMKOCTH?

2.Uemy paBHa aTOMHas TEIUIOEMKOCTh METajlla IO KJlacCHYecKord Teopum? Uemy paBHaA MoJsSpHAs
TEIIOEMKOCTh XUMHUYECKOTO COEqUHEHUS?

3.Kakne Mepsl peKOMEHAyeTCsl MPUMEHATh Ul YMEHBIIEHHs OLIIMOOK H3MEPEHHs, CBSI3aHHBIX C
norepsamu’?

Pabora 2.1.5.
1.Kakue ycnoBus HyHO BBIIIOJTHUTb, YTOOKI ITporiecc aedopMannu ObU1 00paTUMbBIM?

2.Ilokaxkute, uto npu Maibix A 1 AT ¢opmyna (15) npuBoIUT K OOBIYHBIM BBIPRXKEHUSIM JJIS1 YIIPYTOTO
pacTsKeHUs U 71 TEIUIOBOTO PAaCLIMPEHMUS.

3.BosMmoxen nu citydaid, koria geopMariis pe3uHbI He COMPOBOXKIACTCS TETUIOBBIM 3 deKrTom?

Pabora 2.1.6.
1.Yem oTnuyaroTCs peajbHbIe Ta3bl OT UI€aTbHBIX ?

2.Haueptute KpuBbBIC, BBIpaXKAIOIIME XapakTep 3aBHCUMOCTHA CHJI B3aUMOACHUCTBUS M B3aUMHOU
MOTCHLMAIBHON HEPTrUM JABYX MOJEKYJ OT PAcCTOSHUS MEXKIY HHUMH, M, HUCHONb3ys MX, OOBSCHHUTE
npuuuHsl 3¢ dexra xoynsa-Tomcona.

3.Kakas Temneparypa Ha3bIBaeTcsa KpuTHueckoi? Uto Takoe Temreparypa HHBEpCHH?

4.00bscHUTE KadecTBeHHO 3HaK a(dexra Jxoyns-Tomcona B cimyqae a=0,b# 0 u B ciiy-uae a # 0, b
=0.

Pabora 2.2.1.

1.IlokaxxuTe, YTO B YCJIOBUAX OIBITA KOHIEHTPALMIO Ia30B MOKHO CUMTATh IIOCTOSHHOM IO BCEMY
00BeéMy cocyna V1 (u V2).

2.Ilouemy crnenyeT Okuaath, yTo rpaduk 3aBucuMocTy D ot 1/P nomken uMeTs BUI NPSIMOM JTUHAN

Pabora 2.2.7.

1.ITokaxkuTe, YTO B YCIOBHSX HAIIECTO OIBITA KOHIIEHTPAIMIO Ta30B MOXXHO CYMTATh IMOCTOSHHOHN IO
BceMy 00bEMY cocyra.

2.B 4em paznuune Mexy MOJEKY/ISIPHBIM U BSI3KOCTHBIM pexuMamu aupdy3nn?

Pabora 2.3.1.

1.B kaKux yCJIOBHSAX TEIUIONPOBOAHOCTh M BA3KOCTh ra30B HE 3aBUCST OT JaBJICHUA?

2.Ilouemy TepMOBaKyyMMETp HE MEHSET MOKa3aHWN NP yMEHbIIeHUHU AaBieHus Huxe 10-4 topp?
3.J17151 4ero B MOHM3AIIMIOHHOM MaHOMETPE JIBI)KEHHIO HJICKTPOHOB IPHUIaH KojieOaTenbHbIN XapakTrep?

4 IToueMy mpOIMYCKHAsh CIOCOOHOCTh TPYO B MOJICKYJISIPHOM pEXHME HE 3aBUCHT OT pPa3MepoB
MOJIeKyI?

Pabora 2.3.2.

1.Kakoii HamTy4uii BaKyyM MOXKET OBITh ITOJTyYeH B PE3yNbTaTe IEKTPOOTKAYKA B MAaHOMETPHUUECKOM
namre JIM-2, ucrionb3yemoit B TaHHOH pabote?

2.Ynyqmures Wi yXyAUIUTCS BaKyyM, €CJIM IIPOLECC IEKTPOOTKAUYKU BECTH IIPU JONOJHUTEIHLHOM
OXJIAXKJIEHUH KOJUIEKTOPA JIaMIIbI?

Pabora 2.3.3.
1.0ueHnTe BAMSHUE KAMMUTSIPHBIX SBIICHUHN Ha PE3yabTaThl H3MEPEHUH.
2.1Ipu kakuX KOHIIEHTpAIUSAX pacTBopa crpaBeumBa Gopmyna (1).

Pabora 2.3.4.



1.YTo Ha3bIBaeTCs MOIEPEUHBIM CeueHneM B3aumMozeicTBus? Kakoe monepedHoe ceueHne Ha3bIBaeTCs
YOPYTUM, a Kakoe Heynpyrum?

2.Kak cBs3anbl Mexay coO0l monepedHoe cedeHue u ajmHa cBodonHoro npodera? [omyunre popmyny
3.

3.Kakum 3akoHOM oOmpenensercss 3aBUCHUMOCTb YIPYTOCTH HACHILIEHHOTO Tapa XHIKOCTH OT
TeMIneparypbl?

4.Ilouemy morpyxarb OpuOOp B KHUAKOCTh HAAO IOJHOCTHIO, T. €. CO BCEMH €r0 BBICTYHAIOIIUMHU
JJIleMeHTaMu?

Pabora 2.3.6.

1.Kak mensroTcs gaBinenusd, peructpupyemsie namnamu 5 (P1) u 7 (P2) B 3aBHCHMMOCTH OT BpEMEHH U
OT TeMIieparypsl 6ayuiona 1?

2.Kaxkoil oxkupaercsi 3aBUCUMOCTh OTHoulIeHus1 AasneHuii P2/P1 or Temmeparypsl OamnoHa 1 mpu
YBEJIMYCHUH 00I1Iero nasienus B 6ammone ot 10-3 Topp mo 1 Topp?

Pabora 2.4.1.

1.B cnpaBouHMKax HpUBOOUTCS TEIUIOTa UCHAPEHHs, U3MEepeHHas mpu AasieHuu 760 MM pT. CT.
CoBnajilaeT 1M 3Ta BEIWYMHA C W3MepeHHOW Bamu Ha ombite? Kakas m3 Hux Oonbme? OrneHute
PasHUIy MEXIY HUMH.

2.YKaxuTe, HCXOIs U3 TEOPETUUYECKUX COOOPaKeHHH, B KaKyl0 CTOPOHY JOJKHA MEHSTBhCS TEIioTa
UCTIapEHUs C YBEIUYECHUEM TeMIIEPaTyphl.

Kpurepun onennBanus

U3 monmyueHHBIX OaoB 3a KaxAyto paboTy pacCUUTHIBACTCS CpPEeNHUI Oail, KOTOPBIM ompesenseT
OLICHKY 32 3autT.

Onenka «oTnu4HO (10)» BBICTAaBISETCS CTYIEHTY, MOKa3aBIIEMy BCECTOPOHHHE CUCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHUS yueOHOI mporpaMMebl U 3a e€ MpeaesiaMu, a TaK)Ke YMEHHUE YBEPEHHO NMPUMEHATh UX
Ha MPaKTHKE MTPY BHITIOJIHEHUH U CJ1ade J1abopaTopHON paboTHI.

Onenka «oTan4dHO (9)» BBICTABISIETCS CTYACHTY, IOKA3aBLUIEMY BCECTOPOHHHUE CHCTEMAaTH3UPOBAHHBIE
nry0okue 3HaHUs y4eOHOI MporpaMMbl M YMEHHE YBEPEHHO MTPUMEHATh UX HA MPAKTHKE IPHU PEIICHUN
HECTaHJAPTHBIX 33/1a4.

Onenka «oTan4HO (8)» BBICTABISIETCS CTYACHTY, IOKA3aBLUIEMY BCECTOPOHHHUE CHCTEMAaTU3UPOBAHHBIE
nyOokue 3HaHWS Y4eOHOM IporpaMMbl M yMEHHE YBEPEHHO NPHUMEHSATh UX Ha MpPaKTHKE HpU
BBINIOJIHEHUM M cllaue J1aboparopHOW palbOoThl, OIHAKO JOIMYCTUBLIEMY HEKOTOPble HETOYHOCTH MpPHU
OTBETE.

Onenka «xopomo (7)» BBICTaBISETCS CTYAEHTY, €CIM OH INPOAEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
yYBEpeHHOE ITOHMMAaHNE MaTepuaia y4eOHOI mporpaMMbl B YMEHHE CBOOOTHO MPUMEHATH (PU3HUECKUE
3aKOHBI Ha IPAKTUKE MPHU BBHITIOJIHEHUH U caade 1abopaTopHOil paboThI.

Omnenka «xopomo (6)» BBICTAaBISETCS CTYICHTY, €CIM OH MPOAEMOHCTPHUPOBAN TBEPAOC 3HAHUE
Marepuasia y4eOHOH NporpaMMbl M yMEHHE NPUMEHATh (PU3NYECKHE 3aKOHBI HAa IPAKTUKE IPH
BBITIOJIHEHUH U C/1ade JIa0opaTopHOH paboThl.

Omnenka «xopomio (5)» BBICTABISETCS CTYACHTY, €CM OH IPOJAEMOHCTPUPOBANl TBEPAOE 3HAHUE U
MMOHMMAaHKE MaTrepuajia yaeOHOW MpOorpaMMbl U YMEHHE MPUMEHATh (PM3WUYSCKHE 3aKOHBI Ha MTPAKTHKE
MPH BBITIOJIHEHWU M cJllade JIabopaTopHOW pPaboOThl, OJHAKO JOMYCTHJI TpPU OTBETE PAJ TPYyObIX
HETOYHOCTEH.

O1reHKa «yIOBJIETBOPHUTEIBHO (4)» BBICTABISCTCS CTYACHTY, ITOKa3aBIIeMy (hparMEHTAPHBIH XapakTep
3HAHWH, JOIyCKaBUIEMY HETOYHOCTH B (DOPMYIHMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX MOHSTHI, HO
IPY 3TOM IPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTB BBINIOIHATH OCHOBHBIC 33/IaHUSI ITPH BHIMTOJTHEHUH U
cmade jaboparopHoil pabOThl H BIaJCHUE OCHOBHBIMH pasjeliaMd y4eOHOW MpOrpamMbl,
HEOOXOAMMBIMU TS abHEHIIET0 00yUeHHSI.



OreHka «yIOBIETBOPUTENBHO (3)» BBICTABISIETCS CTYIEHTY, TOKa3aBIIEMy CHJIBHO (pparMeHTapHbII
XapakTep 3HaHWH, JONMyCKaBlIeMy I'pyOble OMIMOKH B (OPMYTUPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX
TOHSITHI, HO TIPU 3TOM MPOJEMOHCTPHUPOBABILIEMY CIIOCOOHOCTB IPH ATOM IIPOAEMOHCTPHPOBABIIEMY
CIIOCOOHOCTD BBINOJHATh OCHOBHBIC 3aJaHUsl NPH BBINOJHEHWH M clade JabopaTopHOW paboThl M
BJIaJICHUE OCHOBHBIMU pa3[ellaMH Y4eOHOW TporpamMMbl, HEOOXOOU-MBIMH ISl JajbHEHIIEro
o0yd4eHusI.

OrneHka «HEYJIOBICTBOPUTEIBHO (2)» WM «HEYIOBIETBOPUTENbHO (1)» BBICTAaBISIETCSI CTY/ICHTY,
KOTOPBIi HE 3HAET 3HAYHUTEIFHYI0 YacTh OCHOBHOTO COJCpP)KaHUs IPOrPaMMBI, CHCTEMaTHYECKH
JoITycKaeT rpyObie ommuOKy npu GOPMYIMPOBAHIH OCHOBHBIX (PU3NYECKUX 3aKOHOB HITU HE CIIOCOOCH
KOPPEKTHO MPUMEHATH (PU3MIECKHE 3aKOHBI JaKe VISl PEIICHHS IPOCTHIX 3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

JuddepeHmpoBaHHBINA 3a4€T B KaXJIOM CEMECTpE MPOBOIUTHLCS 10 UTOTaM TEKYIIEH yCreBacMOCTH
(pe3ynbTaram cia-4m J1a0opaTopHBIX pador).



3. [lepeyeHb THMOBBIX KOHTPOJILHBIX 3a1aHMI{, HCIOJIB3YeMbIX /I ONlEeHKH 3HAHWM, yMe-
HUM, HABBIKOB

[Tpomexxyrounasi arrecranus no aucuuiuimHe «OOmas ¢u3uka: J1adopaTOpHBIA MPAKTUKYM.
UYacts 2» ocymiectBisieTcs B hopme qudhepeHIMPOBAaHHOTO 3a4€Ta.

Jiis momydenus 3auéTta CTyJACHTY HE0OXOAUMO BBIMOIHUTH 3aJaHHOE KOJIMYECTBO JTa00paTOPHBIX
paboT. [{1s BRIMONMHEHUS KaX10H 1abopaTOpHOU paboOThl CTYAEHT JOHKEH MOATOTOBUTHCS K BBI-
MOJTHEHHUIO PaboThI, CAATh MOATOTOBKY MPEOIaBATENI0, BBITOJHUTH SKCIIEPUMEHTAIBHYIO YacTh
paboThl, BHITOJIHUTE HEOOXOAUMBIE PAcYEThl U 0POPMUTH pabOTy, cllaTh pabOTy IPENOAaBATEIIIO.
Jli nmonydeHus 3ayeTa 1o Kaxaoi padboTe Npe1yCMOTPEHbI KOHTPOJIbHBIE BOIIPOCHI:

Pabora 2.1.2.

1.3aBucuUT 1 Y OT TeMIIEpaTypbl B BBIOPAHHOM HHTEpBaje TeMmeparyp?

2.Yemy paBubl Cp, Cv ¥ y 17151 UJIeaTbHBIX TA30B 10 TEOPEME O PABHOMEPHOM pacIpe/leIeHUH
SHEPTUU MO CTETEeHSIM CBOOOIb1?

3.IToueMy npu HANIOJHEHUH COCY/Ia BO3AYX B HEM HarpeBaeTcsi?

4.CnenaiiTe OIeHKY BpEMEHHU BBITCKAHUS rasa, UCoiab3ys Gopmyny [lyazeiis.

Pabora 2.1.3.

1.BeiBenute popmynel (1.16) u (1.17).

2.3aBHUCHUT JIM Y OT TEMIIEPATyphl B BELIOPAHHOM HHTEpBAJIE TEMIIEpaTyp?

3.byner nu HabmogaThCA TaKasi 3aBUCUMOCTD IPH U3MEHEHHH TEMITEPATyPhl OT OYSHb MaJIbIX
3nayenuit 1o 1000 °C?

Pabora 2.1.4.

1.Kak onpenensitoTcs yAaeabHas U MOJISIpHAsl TEMII0EMKOCTH?

2.Yemy paBHa aTOMHas TEIUIOEMKOCTh MeTaJlla MO Kiaccuueckoi Teopun? Yemy paBHa Mo-
JSIpHAs TEIUIOEMKOCTh XUMUYECKOTO COEIUHEHU?

3.Kakue Mepbl pekoMeHyeTCsl IPUMEHSTh U1l YMEHbIIEHUS OLIMOOK H3MEPEHUs, CBA3aHHBIX
¢ morepsiMu?

Pa6ora 2.1.5.

1.Kakue yciioBHs Hy’)KHO BBINOJHUTB, YTOOBI Ipoliecc fedopmannn 0bu1 00paTuMbiM?
2.ITokaxute, uro npu Mainbix A 1 AT ¢popmyina (15) mpuBoAUT K OOBIYHBIM BBIPAXKEHUSAM JUIS
YIPYToro PacTsLKEHUS U U1 TEIJIOBOTO pacIIupeHusl.

3.Bo3MorkeH 5n citydai, koraa aqeopmanus pesuHbl He COIPOBOXKAAETCS TEIIOBBIM 3 dek-
TOM?

Pa6ora 2.1.6.

1.Yem oTnmyaroTcs peanbHbIe ra3bl OT UA€aJbHBIX?

2.HaueptuTe KpHBBIE, BRIPKAIOIINE XapaKTep 3aBUCHMOCTH CHJI B3aUMOJICHCTBHS M B3aUM-
HOM MOTEHIIMAIIbHOIN YHEPTHH JIBYX MOJIEKYJ OT PACCTOSHUS MEXIYy HUMH, U, UCIIONb3Ys UX,
00BsicHuTe npudnHbl d3pPexra Jxoymns-TomcoHa.

3.Kakas Temmeparypa Ha3bpIBaeTCsl KpUTHUECKOM? UTO Takoe Temreparypa HHBEpCHH?
4.00psacHUTE KauecTBEeHHO 3HaK Y dexra Jxoynsa-Tomcona B cnydae a = 0, b # 0 u B ciiydae

a#0,b=0.

PaGora 2.2.1.



1.ITokaxxuTe, 9TO B YCIOBUSAX OIBITA KOHIIEHTPAIMIO Ta30B MOXKHO CUUTATh MOCTOSHHOH IO
BceMy 00béMy cocyna VI (u V2).

2.Ilouemy cremyet oxxuaath, 4to rpaduk 3asucumoctu D ot 1/P nomkeH uMeTs BUA IPSIMOi
nuHuu?

Pabora 2.2.2.

1.ITouemMy TEIUIOOTBOJ OT HUTH MAJACT MIPH YMECHBIICHUHU JABICHUS OT HECKOJIBKHX TOP JIO
JIECATBIX JI0JIeH Topa?

2.3aBUCHT JIM TEIUIOOTBOJ OT JaBJICHHS B 00iacTu Oojee BBICOKHMX aaBieHuit? (O0cyauTe B
TOM YHUCJIC MEXaHU3MBI, OTIIUYHBIE OT TETUIOMPOBOIHOCTH. )

Pabora 2.2.3.

1.Kak u3BeCTHO M3 KMHETUYECKOM TEOpHM Ia30B, AJMHA CBOOOJHOro mpolera A 3aBUCUT OT
KOHIIGHTPALUH N cleayolum oopazom: A = 1/on. UTo Bbl MOXKETE CKa3aTh O 3aBUCUMOCTH G
OT TeMIIepaTypbl HA OCHOBAHUM IOJIy4YEHHBIX B 1. 6 pe3yibrarax?

2.ITouemy npubOOpPBI 17151 U3MEPEHHsI TEIUIONPOBOJHOCTH Ia30B BCEI/la YCTAHABIMBAIOT Tak,
4YTO LMIMHIPUYECKUHA CTONO rasza jAenaercs TOHKUM M JUIMHHBIM U PacHoJlaraeTcst BepTU-
KaJIbHO?

3.0ueHuTe BIUSHUE TEIUIOOTAAYH Yyepe3 KOHIIbI IIPOBOJIOKH.

4.BceB03MOXKHBIE TEPMO3/IC OOBIYHO UMEIOT BEJIMUYMHY HECKOJIBKMX MUKPOBOJIBT Ha I'pajyc.
OneHure BeIMUYUHY TOKA B HUTH, IPU KOTOPOM TEPMO3/IC B LIENH BOJIBTMETpa OyAyT 3aMETHO
UCKa)XaTh Pe3yJbTaThl U3MEPEHUH.

5.KakoBa pa3HoCTh TeMIiepaTyp MEXy HUTbIO U KOKyxoM ipu Toke 150 MA? ConocraBbsTe
TEOPETUUECKHM pacuéT CO CBOMMH 3KCIIEPUMEHTAIbHBIMU PE3YJIbTaTaMu.

6.I1pu BeIBONIE (hopmys (1) mpeHeOperanoch 3aBUCHMOCTBIO TETIIIONPOBOIHOCTH OT TEMIIe-
paTypsl, IOATOMY OHa cIpaBenanBa Toybko Ipu AT << T. OueHuTe CBSI3aHHYIO C 3TUM I0-
IPELIHOCTh B OINpPENEICHUH X, IOJYYUB TOUHYIO (DOPMYIY B NMPEANOIOKEHUH, YTO 3aBUCH-
MOCTb TEIUIONPOBOAHOCTH OT TEMIIEpaTypbl UMEET BUA H ~ 1.

Pabora 2.2.4.

1. MaitTe onpenenenne k0dPUIMEHTA TETIONPOBOAHOCTH U YKAKUTE €r0 Pa3MEPHOCTb.
2.BeiBentute popmyity, aHAOTHUHYIO popmyrie (3), HO YIUTHIBAIOUTYIO0 U3MEHEHHE TUTOIIAIH
noTtoka Termia ot S1 go S2.

3.BeiBeute popmyny (6), yYUTHIBAIOIIYIO Pa3HYIO0 YyBCTBUTEILHOCTh TEPMOTIAP.

4.Y na€tcest i SKCTIEPUMEHTANIFHO Ha IaHHOM YCTaHOBKE MPOBEPUTH, 3aBUCUT JIH KOAPHUIH-
€HT TEIUIONPOBOIHOCTH 3TAJJOHHOTO MaTepuaia OT TeMneparypsl? MemaroT 11 3TOMY TeIIo-
Bbl€ IOTEPHU Yepe3 OOKOBbIE MOBEPXHOCTU?

5.Hcnonb3yst dKCIIEpUMEHTATbHBIC 3HAYEHUS 3aBUCHMOCTH TEMIIEpPAaTyphl OT pajauyca, Mo-
CTpOITEe N30TEPMBI U HAPUCYHUTE JTHMHHUH MMOTOKA TETUIa (XOTS ObI TPH U30TEPMBI U TPU JTMHUH
MOTOKA TEIUIa, HO, YTOOBI OHU OXBATHIBAJIM BCIO IIJIOMIA/Ib CEYCHHUS MaKeTa MIACTHH).

Pabora 2.2.5.

1.ITouemy B MepBOM YMNPAKXHEHUH PEKOMEHIOBATIOCH OMPEIENATh BSI3KOCTh BOJIBI rpaduye-
ckuM MetooM? He mydire i onpeaensTe HCKOMYO BS3KOCTh M3 OTBITOB, MOJTYICHHBIX JIIS
pa3HbIX BRICOT TpyOKkn? Kazamock Obl, yepeTHSS pe3ybTaThl THX OIBITOB, MOYKHO HE TOJIBKO
HAWTH OJM3KHE K UCTHHE 3HAYCHUS BSI3KOCTH, HO M HAJIE)KHO OICIIUTh ITOTPEITHOCTH OITBITOB
o pa3dpocCy MoMy4YeHHbIX 3HaYeHH. Uem 110X Takoit crmocod o6padboTku?

2.Pa3HOCTh 1aBIeHUI, KOTOPYIO HY>KHO IMPUJIOKHTH K KHJIKOCTH, YTOOBI IOJTYYUTH 33/ IaHHYIO



CKOPOCTH €€ MPOTEeKaHUs uepe3 TPYOKY MpH JIJAMUHAPHOM T€UEHHUH, 3aBUCUT OT BA3KOCTH JKU/I-
KOCTH. Ba)kKHO JI 3HATh BSI3KOCTb KHJIKOCTH, €CITU HY)KHO pPacCuuTaTh €€ pacxoj Mnpu Typoy-
JeHTHOM TeueHun? Kakue XxapakTepUCTHKH KUJKOCTH HY>KHO 3HATh JJIs TAKOro pacuéra’?

Pa6ora 2.2.6.

1.13 paccMOTpEeHHOU MOAEIIN KUAKOCTH CIEAYET, YTO JJI IEPEMEIICHUS MOJIEKYJIbI B COCE/I-
HIOO «IBIPKY» JOJKHBI OBITH Pa30pPBaHBI €€ CBSI3U ¢ COCEAHUMHE MOJIEKYIaMu. Pa3peIB CBs3ei
HpOI/ICXOI[I/IT nu HpI/I I/ICHapeHI/II/I KUIKOCTU. HOBTOMY MOXHO OXKHMAAaTh, UTO 3Hepr1/1;1 aAKTHUBaAllUU
MOJICKy.]IBI 6JII/I3Ka K 3Hepr1/11/1 KHUIICHUSA XKUAKOCTH, HpHXOI[HH.IGfICSI Ha OI[Hy MOJICKYHy. HOI[-
TBep)KI[aIOT JIN 3TOT BBIBO/ pGSyJIbTaTBI HpOBGI[éHHOI‘O BKCHepI/IMeHTa? 3Ha'—I€HI/I€ 3HepFI/II/I
I/ICHapeHI/ISI HCCJ’ICHyCMOfI KNUIKOCTH BO3BMUTEC U3 CHpaBO‘IHI/IKa.

2.I1pu onpenesieHny BA3KOCTH JKHIKOCTH 10 MeToay CToKca peKOMEHIYeTCS HCIOJIb30BaTh
CTaJIbHBIC MAPHUKHU Pa3HBIX pa3MepoB. [lapuku Kakux pasMepoB — OOJIBIINE HIIK MAJICHBKHE
— JIy4IlI€ UCII0JIb30BATh IIPH MPOBEICHUHU KCIICPUMEHTOB?

PabGota 2.2.7.

1.TTokaxxute, 4TO B YCJIIOBUSIX HAIIETO ONbITA KOHIICHTPALIUIO Ta30B MOXKHO CYMTATh MIOCTOSH-
HOU TI0 BceMy 00bEMY cocya.

2.B 1eM paznuune Mexay MOJICKYJISIPHBIM M BSI3KOCTHBIM pexxumaMu auddy3un?

Pa6ora 2.3.1.

1.B xakux yciIoBHSAX TEIUIONPOBOJHOCTb U BA3KOCTb ra30B HE 3aBUCST OT JaBlICHUs?
2.ITloyemy TepMOBaKyyMMETp HE MEHSET MIOKa3aHMA PH YMEHbIICHUH JaBieHus Huxe 10-4
Topp?

3.5 9ero B MOHM3AIIMOHHOM MaHOMETpE JBIIKEHHIO 3JICKTPOHOB NMPHUIAH KoJeOaTeTbHBIN
xapaxrep?

4.TloueMy npormycKkHas CHOCOOHOCTh TPYO B MOJIEKYJISIPHOM PEXXHMME HE 3aBUCUT OT pa3MepOB
MOJIEKYJ1?

Pa6ora 2.3.2.

1.Kakoif HausTydnii BaKyyM MOXET ObITh IOJyY€H B pe3yJbTare 3JEKTPOOTKAYKU B MaHO-
MeTpudeckoit tamre JIM-2, ucrnonas3yeMoil B JaHHOM pabote?

2. Y Iy4IIUTCS WM YXYIIIUTCA BaKyyM, €CIIU MPOLIECC ANEKTPOOTKAYKH BECTH MPH JOTMOIHHU-
TETHHOM OXJIKJICHUH KOJUIEKTOPA JTaMIIbl?

Pabora 2.3.3.
1.OnenuTte BIusHUE KaWUIIPHBIX SIBICHUN HA PE3yNbTaThl U3MEPEHUH.
2.I1pu Kak¥X KOHIIEHTPALUIX pacTBOpa crpaBeiuBa Gpopmyna (1).

Pabora 2.3.4.

1.Yt0 Ha3bIBaeTCs MONEpeyHbIM ceyeHueM BizamMojeiicTBua? Kakoe momepeuHoe ceueHue
Ha3bIBAETCS YIPYTUM, a KAaKOe HEYypyrum?

2.Kak cBsi3aHbI MEeX1y c000i1 orepeyHoe ceueHne U AaruHa cBooogHoro npodera? [lomyuute
dopmymy (5).

3.Kakum 3aK0HOM OTpenensieTcsi 3aBUCMOCTh YITPYTOCTH HACKHIIEHHOTO Mapa XUIAKOCTH OT
TeMIlepaTypbl?

4.Iloyemy morpy:xatb NpuOOp B KHUJIKOCTh HAJO MOJHOCTBIO, T. €. CO BCEMH €0 BBICTYIAIO-
UMM dJIE€MEHTaMuU?



Pabora 2.3.6.

1.Kak mensitoTcs paaBieHusi, peructpupyemslie jamnamu 5 (P1) u 7 (P2) B 3aBucuMocTH OT
BpPEMEHU U OT TeMIIeparypsl 6ayiona 1?

2.Kakoii oxxugaercs 3aBHCUMOCTh OTHOIIeHUs naBieHuid P2/P1 ot Temmeparypsl 6amiona 1
Py yBEIMUEHUH 001Iero nasienus B 0amtone ot 10-3 Topp g0 1 Topp?

Pabora 2.4.1.

1.B crpaBouHMKAax MPUBOAUTCS TEIUIOTA UCIIAPEHUS, U3MEPEHHAsI IpU JaBieHUHU 760 MM pT.
cT. CoBIajaeT gy 3Ta BEJIMYMHA C U3MEPEHHON BaMu Ha onbITe? Kakas u3 Hux 6omnbie? One-
HUTC pasSHULY MCKAY HUMMU.

2.VYKaXHUTe, UCXOAsl U3 TEOPETUUYECKUX COOOPaKE€HHH, B KaKyl0 CTOPOHY JOJKHA MEHATBHCS
TEIUIOTA UCTIAPEHUS C YBEIIUUEHHUEM TEMIIEPaTypBhl.

Pabora 2.5.1.

1.Ecau npomyckaTh HECKOJIBKO IY3bIPbKOB B CEKYHy, MAHOMETp IMOKa3bIBACT NPAKTUYECKH
noctosiHHOe JaBiieHue. Ilouemy Obl HE U3MEPATH ero?

2.Ilouemy cnenyer u3MepsITh UMEHHO MaKCUMaJIbHOE JJaBJIeHue?

3.Ilouemy norpyskeHue Uribl yMEHbIIAET BIUSHUE TEIIOBOIO PACIIUPEHU?

4 Tlouemy My3bIpbKH HE TOJDKHBI KacaThCsl THA?

5.MO>HO 111, HE 3Has TITyOUHBI IOTPY>KEHUS UIJIbl, ONPEACIUTh G, U3MEPsIsl MAKCUMAJIbHOE U
MUHHMMAaJIbHOE JIaBJICHUE NIPH NPOTAIIKUBAHUY ITy3bIpbKa?

6.I1onp3ysch MOTYYEHHBIMH PE3Y/IbTaTaMH, OLIEHUTE KPUTUYECKYIO TEMIIEPATypy aHUIINHA.
7.I1o3BosISIET 1M IPOBEAEHHBIN SKCIIEPUMEHT 3aMETUTh HENTMHEUHOCTH 3aBUcuMocT o(T)?
8.Kakue norpemHocTy npeods1aatoT B SKCIEPUMEHTE: CITyYaifHbIe WM CUCTEMaTHYECKue?
9.Kakast BemrumHa JT0JDKHA CTOSTH B (DOPMYJIe ISt BRICOTHI ITOTHATHS )KUIKOCTH B KalMJUIAPE:
0 BOJIa—BO3yX WJIH ¢ BOAa—CTEKIIO?

Pabora 2.5.2.

1.ITouemy B dpopmyiibl (4) u (6) BXOOUT TOJIBKO KOA((ULIUEHT MOBEPXHOCTHOIO HATSKEHUS
BOJIbI (TPAHUIIBI BOJA - BO3[yX) U HE BXOAAT KO UIIMEHTHI MOBEPXHOCTHOTO HATSIKEHUS
CTEHKa - BO3JIyX U BOJIA - CTEHKa?

2.ITouemy 3arpsi3HeHMs KoJblla A ¥ BHYTpeHHEN noBepxHocTu KtoBeTsl C (puc. 1) Moryt mo-
BJIMATH HA PE3YJIbTAThl U3MEPEHUI?

3.Ilouemy npu onpeneneHun BenuunHbI F Bec Kobla A B BO3yXe peKOMEHIyeTCSl U3MEPSTh
HE J10, a IIOCJIE €70 OTPbIBA OT BOABI?

4.BriBenute Gopmyiy (8).

5.Ipoananu3upyiite BO3MOXKHbBIE TPUUMHBI IIOIPEIIHOCTEHN B KAXKAOM M3 SKCIIEPUMEHTOB.

Pabora 2.5.3.

1.C nomomrsio TeOpUN pazMepHOCTEN HaiuTe GopMyiy /Ul CKOPOCTU BOJIH, PacIpoOCTpaHsi-
OIIMXCS 110 TOBEPXHOCTH JKUKOCTH, P OOJIBIINX 3HAYEHUSX A, KOTJIa MOXKHO IpeHeOpeyb
BKJIAJIOM CHUJI IOBEPXHOCTHOT'O HATSKCHHUSL.

2.IToctpoiite rpadK 3aBUCUMOCTH CKOPOCTH TPABUTAIIMOHHO-KATMIIISIPHBIX BOJH OT JIJTHHBI
BOJIHBL. [Ipu KaKkoi JUTMHE BOJIIHBI CKOPOCTh PACIIPOCTPAHEHHUSI OKa3bIBAE€TC MUHUMAJIBHON?



4. Kputepuu oleHUBAHUS

I[To pe3ynpTaTaM moaAroToBKu padboty BeicTaBisieTcs ot 0 1o 10 6amioB cormacHO ypoOBHIO TOTO-
TOBKH cTyzAeHTa. [1o pe3ynpraram cnaum BeictaBisiercs oT 0 1o 10 6ayioB coraacHO ypOBHIO HOJ-
TOTOBJICHHOTO OTY€Ta M 3HaHUH cTyneHTa. M3 mosydeHHbIX 0a/uioB 3a KaXKIylo padoTy paccyu-
TBIBAETCS CPeIHUI O

OrneHka Bamiel
10
OTJINYHO 9
8
7
XOPOIIO 6
5
4
yIIOBJICTBOPUTEIHHO 3
HEYIOBJIETBOPUTEIHHO i

W3 nmonyyeHHbIX 0aioB 3a KaXayro pabOTy pacCUMTHIBACTCS CpPeAHHI 0aul, KOTOPBIA Oompese-
JISIET OLICHKY 3a 3a4€T.

Ouenka «oTim4Ho (10)» BbICTaBIISETCS CTY/ACHTY, TOKA3aBIIEMY BCECTOPOHHHE CUCTEMATH3UPO-
BaHHBIE TITyOOKHE 3HAHUS y4eOHOM MpOrpaMMBI U 3a €€ Mpe/ienaMu, a TAKKe YMEHUE YBEPEHHO
IPUMEHSATh UX Ha MPAKTHKE MPH BBIIOJIHEHUH U c/lade J1abopaTopHOil paboThI.

Ouenka «oTam4HO (9)» BBICTABIISICTCS CTYJCHTY, IIOKa3aBLIEMY BCECTOPOHHHE CUCTEMATH3UPO-
BaHHBIE NITyOOKHE 3HAHUS y4eOHOM MPOrpaMMbl U YMEHUE YBEPEHHO IPUMEHSTh UX Ha MPAKTHKE
IIPU PELIEHUN HECTaHIapTHBIX 3a]1a4.

Onenka «oTau4HO (8)» BBICTABIIAETCA CTYACHTY, TOKa3aBIIEMY BCECTOPOHHHE CUCTEMAaTU3UPO-
BaHHbIE NTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha MIPAKTHKE
IPY BBIMOJHEHUH U cJjaue J1abopaTopHOi paboThl, OJJHAKO JOIYCTUBIIEMY HEKOTOpPbIE HETOYHO-
CTH IIPU OTBETE.

OrieHka «xopouo (7)» BBICTABISETCS CTYJCHTY, €CIIU OH MPOJIEMOHCTPUPOBAIT TBEPI0C 3HAHUE U
yBepeHHOE NTOHMMaHHe MaTepuana yueOHOH nIporpaMMbl U yMEHHE CBOOOTHO MPUMEHSATh (HU3u-
YEeCKHe 3aKOHBI Ha IPAKTHUKE NP BHIMOJIHEHUH U clladye JabopaToOpHON pabOoTHI.

Ouenka «xopomo (6)» BBICTABISIETCS CTYICHTY, €CIIH OH IPOJIEMOHCTPUPOBAI TBEPAOE 3HAHHE
MaTepHaia yd4eOHOU MporpaMmbl U yMEHHE NMPUMEHATh (PU3NYECKUE 3aKOHbI HA MPAKTUKE IMPH
BBIMIOJTHEHUH U cAaue JJabopaTOpHOH paboTHl.

Orenka «xopoio (5)» BbICTABIISIETCS CTYIEHTY, €CIIH OH MPOIEMOHCTPHUPOBAIT TBEPIOE 3HAHUE U
MOHMMAaHUEe MaTepHualia ydeOHOI MporpaMMbl U YMEHUE TPUMEHSTh (PU3MUYECKUE 3aKOHBI Ha TIPaK-
TUKE MPU BBIIOJHEHUH U c1aue 1a00paTopHOil paboThI, OTHAKO JOITYCTHJI IIPH OTBETE P/ IPyObIX
HETOYHOCTEH.

O1eHKa «yT0BJIETBOPUTEIBHO (4)» BBICTaBIIsICTCS CTY/ICHTY, IOKa3aBlIeMy (pparMeHTapHBIHN Xa-
paKkTep 3HaHUH, TOMYCKaBIIEMYy HETOYHOCTH B (JOPMYIUPOBKE OCHOBHBIX 3aKOHOB U 0A30BbIX IO-
HATHIA, HO IIPU 3TOM MPOJIEMOHCTPUPOBABIIEMY CIIOCOOHOCTH BHITIOIHATH OCHOBHBIE 3a/1aHUS IIPU
BBIMIOJTHEHUH U cllaye JIabopaTOpHOU paboThI U BiaJieHHe OCHOBHBIMU pa3ziefilaMu yueOHOMU Mpo-
rpaMMbl, HEOOXOMMBIMH JUIS JajbHEHIIEro 00yueHusl.



OueHKa «ya0BJIeTBOPHTENBbHO (3)» BBICTAaBISIETCS CTYICHTY, IMOKa3aBIIEMy CHIIBHO (pparmMeH-
TapHBIA XapakTep 3HAHUH, JOMyCKaBIIEMY TpYyObIe OMUOKHU B (HOPMYTHPOBKE OCHOBHBIX 3aKOHOB
¥ 0a30BBIX MMOHATHIA, HO IPU 3TOM ITPOAEMOHCTPHPOBABIIEMY CITIOCOOHOCTB ITPU 3TOM IPOJEMOH-
CTPUPOBABIIEMY CIIOCOOHOCTH BBIIIOJIHATH OCHOBHBIE 33JJaHUS IIPU BBHIIIOJHEHUH U cllade Jlabopa-
TOPHOH paboTHI U BIIaICHHE OCHOBHBIMHU pa3/ielaMH Y4eOHOW MPOrpaMMbl, HEOOXOJUMBIMH IS
JanpHeHIero ooy4eHusi.

Ol1ieHKa «HeY/I0BJIeTBOPUTEIbHO (2)» WK «HEYT0BJeTBOpHUTENLHO (1)» BhicTaBIsIeTCS CTY-
JICHTY, KOTOPBIA HE 3HACT 3HAUYNTEIBHYIO YaCTh OCHOBHOT'O COJICP)KaHHS POTPaMMBbI, CUCTEMa-
TUYECKHU JOMYCKaeT rpyOble OmMUOKH npH (GOpMyITUpOBaHUH OCHOBHBIX (PU3NYECKUX 3aKOHOB
WK HE CIIOCOOCH KOPPEKTHO MPUMEHSATH (PU3NUeCKre 3aKOHBI JaXKe JUIS PEIICHHS IPOCTHIX 3a-
nad.

5. MeToauyeckue MaTepuaJbl, onpeaesiiolue Npoueaypbl OleHMBAHUA 3HAHUH, YMEHUIA,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

3ader B KaKJI0M CEMECTpe MPOBOIUTHCSA [0 UTOTaM TEKYIIEH ycreBaeMoCTH (pe3yabTaTaM

cla4M JJaOOpaTOPHBIX padoT)



