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Pabouas nporpamma aucrurinabl 51.0.20.04 MonekynsipHas ¢u3rka cocTaBjieHa
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[Ipencenarens YMK dakynsrera ['pedbennrkoa B.M

Ne 10 «28» mas 2024 r.
.(haMuUITUs], UTHUITHAITBI / NOAINKCH

PeniensenTsr:
Kupwma E.H., nupexrop MBOY COIII Ne61 r. Kpacnogapa
Xazona C.A., nokr.nea.Hayk, mpodeccop kadeaps OIIK Kyol'y



1 Henn n 3axa4m N3y4YeHUsl JHCHUIIIMHBI

1.1 Ileap AUCHUNIMHBI

aBIsieTcs (POPMUPOBAHME CHCTEMATU3MPOBAHHBIX 3HAHWH, YMEHUH M HABBIKOB B 00JacTu
o011eil 1 FKCIIepUMEeHTaNbHOM (PU3UKHU Kak 0a3bl OCBOCHUSI (PU3UKO-MATEMATUYECKUX TUCIUTUINH.

1.2 3agaum AMCHMILIMHBI

B pesynbrare usydenus aucturmimHbl b1.0.18.04 MonekynspHas (u3uKa CTYICHTHI
JIOJIKHBI BJIQJIETh OCHOBHBIMU MOHATHAMH; YMETh PEIIAaTh TUIIOBBIE 331a4l, UMETh HaBBIKK PaOOThI
CO cIelaabHON (hPU3UYEeCKON JIUTEepaTypoid, yMETh UCIOIb30BaTh MAaTEMAaTUUECKUH anmapar pu3nKu
JUISl pELIEHUS TEOPETUUECKUX U IPUKIIAIHBIX 3a/1a4.

1.3 MecTo aucuunIMHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTebHOI MPOrpaMMbl

Hucuummuaa b1.0.18.04 Monekymnsiprast pusuka otHocutcst kK b1.0.18 Moaynes "OcHOBEI
MPEAMETHBIX 3HaHWU 10 npoduiao «Dusukay' SABISETCS NMEPBOM YACTHIO Kypca OOIIeH (U3HKH,
coJepxalieil 6 yactei: MexaHuka, MOJICKYIsIipHas (DU3HKa, HJIEKTPUYECTBO M MAarHeTHU3M, OITHKA,
aToMHas (u3HKa, siaepHas pusuka. Moaysab OTHOCUTCS K 00s13aTeNIbHOM YacTH U sABIIsIeTCS 0a30BBIM
TEOPETUYECKUM U MPAKTUUYECKUM OCHOBAHUEM JUIS IOJATOTOBKH OaKalaBpOB 110 BTOPOMY MPOGUITIO
«Duszukan

W3yuenne naHHOTO MOyl Oa3upyeTcst Ha 3HaHUSIX, YMEHUX, HaBBIKaX, CHOPMUPOBAHHBIX
B [IPOLIECCE U3YUEHHUSI TUCLIUILINH: «BhICIIas MaTeMaTUKay.

OcBoeHnure JaHHOW JUCIUTUIMHBI SBJISETCS OCHOBOM JIJIS MOCTIEAYIOIIETO U3YyYEHUS MOTYJICH:
«MammHoBeneHue», «MarepuanoBeeHre», «NEKTPOTEXHUKA U DIIEKTPOHUKA», a TaKXKe IS
NOCIEAYIOLIET0  MPOXOXKJIEHUS  NEeAarorn4eckod  IMpakTHUKW, IOATOTOBKM K  MTOrOBOM
roCyJapCTBEHHOH aTTeCTalNH.

1.4 TlepeyeHb ILUIAHMPYEMBIX Ppe3yJbTATOB OOy4YeHUS] MO JUCHUILIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

W3ydeHnue naHHOW y4yeOHON MUCHUIUIMHBI HAIIPaBIEHO Ha (JOPMUPOBAHKE Y 0OYYAIOLIMXCS
npogheccuonanvruix kommnerenuui (I1K):

ITK-1 CnocobeHn ocBaumBaTh M MCIOJb30BaTh 0a30Bble HAYYHO-TEOPETHYECCKHE 3HAHUA
U TPaKTHYeCKHe YMEHHsI IO TeXHOJOrH4eckoMy H (u3H4YecKOMY O00pa3oBaHHI0 B
npo¢ecCHOHATBHOM 1esITeJIbHOCTH;

UIIK-1.1 [ToHnMaeT cymHoOCTh, 3aKOHOMEPHOCTH, IPUHIIMIIBI U OCOOEHHOCTH M3Y4aeMbIX SIBICHUN
U TPOILIECCOB, 0a30BBIX TeOpHUil B 001aCTH (PU3UKU M TEXHOJIOTHH

NIIK-1.2 AnanusupyeT yueOHble MaTepuabl IpeIMeTHOW 001acTi (PU3UKHU M TEXHOJIOTUU C TOUKH
3peHHsl HX HAyYHOCTH, IICHUXOJIOTO-TIEAArorMuecko U METOIMYECKOH Ieraecoo0pa3HoCTH
UCMOJIb30BAHUS

ITK-2 Cnoco0eH KOHCTPYHPOBATH COJep:KaHME TEXHOJOIrHYeCKOro M (PU3HYeCKOro
oOpa3oBanusi B coorBeTcTBUM ¢ TpedoBaHussMu PI'OC ocHOBHOro M cpeaHero 0011ero
o0pa3zoBaHusi, C YPOBHeM pa3BUTHS COBPEMEHHOH HAYKH M C Y4YeTOM BO3PaCTHBIX
0coO0eHHOCTeH 00yYaloIMXCs.

NIIK-2.1 OmnpenensieT NpUOPUTETHBIE HAINpPaBICHHUs pa3BUTHs 00pa3oBaTenbHON cuctembl PO,
TpeOoBaHus (eaepaibHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApTa, HIPUMEPHBIX
00pa30oBaTeNbHBIX MPOrpaMM M0 yueOHbIM npeameTraM «®Puznka» u «TexHomorus»

NIIK-2.2 Vicionb3yeT mpUMepHbIE NpOorpaMMbl U YUEOHUKH IO IPENOAABAEMOMY IpPEIMETY IS
pelleHns] TEeNarorn4eckux, Hay4HO-METOJUYECKMX M OpraHU3allMOHHO-YIIPaBICHUYECKUX 3a/ay;
KOHCTPYHPYET cojiepKaHue 00ydeHHs Mo MPeIMETy B COOTBETCTBUU C YPOBHEM Pa3BUTHS HAYYHOTO
3HAHUS U C YI4ETOM BO3PACTHBIX OCOOCHHOCTEH 00yJarouxcs

No Koxa u WNHpaukaTopbl JOCTHKEHUS] KOMIIETEHLIUN
HANMCHOBAHHC
ILII. KOMITETEHIIHH 3HaeT ymeert BJIajieeT
1. IIK1 31 ocHOBHEIE VY1 - npumeHsTH B1 - meTonamu
buznyeckue buzuko- MaTeMaTHYECKOro
SIBJICHHUS U 3aKOHEI; MaTeMaTUYECKHUE OITHCAHMUS
OCHOBHBIE METOJIBI JIJIST buznIecKnx




busnueckue peneHus SIBIICHUH U
BEJINYMHBI U NPaKTHYECKHUX MPOLIECCOB
KOHCTAHTBI, HX 3amaq
OTpenieieHne U
eIMHULIBI
U3MEpEeHHUs
2 I1K2 32 - TpeboBaHUs K V2- npuMeHsITH B2 - npuemamu

METaNpeIMETHBIM U | TIPHEMBI, METOIB, COBPEMEHHBIX
peMETHBIM o0ecrieunBaroIme MeIarOrMYeCKMX
pe3yabTaram JOCTHDKEHHE TEXHOJIOTUI
o0yueHws; JTUYHOCTHBIX,

METalpeIMETHBIX U

HPEIMETHBIX

pe3yJIbTaToOB

o0yueHust

2. CTpyKTYypa U coep:KaHue TUCHUILIMHBI

2.1 PacnpenesieHue TPyA0EMKOCTH JUCHHUILIMHBI 10 BUAAM PadoT

OO6r1as Tpy10EMKOCTh TUCIUILIMHBI cocTaBisieT 3 3a4. ef1. (108 uacoB), ux pacmpeneneHue
10 BUJaM paboT MPEACTaBICHO B TaOIHIIE

. Bcero CemecTpsl (4achl)
Bun yueOHoit paboThl 4ACOB 7 5 6 7
KonTakTHas padoTa, B TOM 4ucje: 50,2 50,2
AyIuTOpHBbIE 3aHATHS (BCEro): 46 46 - - -
3aHATHA JEKIUOHHOTO THIIA 16 16 - - -
JIaGopatopHbIe 3aHATUS - - - - -
3aHATHSA CEMUHAPCKOTO THMA (IPaKTUYECKUE 3aHITHSA) 30 30 - - -
HNuas koHTakTHast padora: 4,2 4.2
KounTpons camocrositenbHoi pabotsl (KCP) 4 4 - - -
Kontpons kypcoBoro npoektuposanus (KPII) - - - - -
[Ipomexyrounas atrectanus (MIKP) 0,2 0,2 - - -
CamocrosiTesibHas padoTa, B TOM YHCJIE: 54 54
IIpopabomxka yuebHoeo (meopemuueckoz2o) mamepuana 24 24 - - -
Buinonnenue unousuoyanvhuix 3a0anuii (n0o020moska %6 2%
coobWeHull, npe3eHmayuii)
[ToaroroBka kK TEKymeMy KOHTPOJIIO 4 4
Kontpoas: 3,8 3,8
ITonroToBka K sK3aMeHy - - - - -
[ToaroroBka k 3a4eTy 3,8 3,8
yac. 108 - - - -
B TOM 4YHCJe
O0mast Tpy10eMKOCTh T 50,2 > - - -
3a4.e]] 3 - - - -

2.2 CTpyKTypa IMCHMIIUHBI

Pacnpenenenne Bu10B yueOHON pabOTHI M X TPYILOEMKOCTH IO pa3jeiaM AUCLUILIHHBL

Paznenst (tembr) aucuumauasl b1.0.18.04 MonekynspHast ¢usuka, usydaembie B 4
cemectpe (ounas ¢hopma)



N KomnmuecTBo yacos
: CamocrosiTensHa
pazn Haumenoanue paznenon Bcee A 6 6
ona o YIUTOPHAs paboTa s paboTa
J 113 JIP
1 2 3 4 5 6 7
Kparkuii 0030p ucTopun pa3BUTHs
1 MOJICKYJISIpHOW (PU3UKH U 5 1 2 ) 2
" | tepmomuHaMuku. CTaTUCTUUCCKUH U
TEPMOJIMHAMUYIECKUN METOJIbI.
OCHOBHBIC TIOJIOKCHHS MOJICKYJISIPHO-
2 kuHetnyeckoit Teopun (MKT), ux 10 2 4 ) 4
ombITHOE 000cHOBaHMEe. OCHOBHOE
ypaBaenne MKT.
3 Temnepatypa. TemmnepaTypHbie 7 1 2 4
" | mxansl. TepmomMerpsl. j
YpaBHenue MeHnaeneena -
4. | Kianeiipona. 3aKk0HbI HA€aIbHOIO 7 1 2 - 4
rasa.
Bapomerpuueckas
5 ¢dbopmyna. Pactipenenenue 7 1 2 i 4
Makcsemna. Cpequsis JirnHa
CBOOOJIHOTO MpoOera MOJICKYII ra3a.
6. | SBieHus mepeHoca. 7 1 2 - 4
7 Tepmoaunamuka. 2 4
" | TlepBoe HAUaNO TEPMOJUHAMHUKH. )
8 IIpumMenenune nepBoro Havana 7 1 2 ) 4
TEPMOJUHAMUKHU K H30IPOIIECCaM.
9. | Bropoe Hauano TepMOAMHAMHUKH. 7 1 2 - 4
10. | TemnoBbIE ABATATENH. 7 1 2 - 4
11. | PeasbHBIC TA3HI. 7 1 2 - 4
12. | Kugkocrn. 7 1 2 - 4
13. | DneMeHTHI THAPO- U Ta30JUHAMUKH. 7 1 2 - 4
14. TBépabie Tena. MoHoO- U 7 1 2 ) 4
MTOJIUKPUCTAIIBI,
HUTOI'O no gucuMIIuge 100 16 30 - 54
Kontpons camocrosTensHON paboThI 4 ) ) ) )
(KCP)
[Ipomexyrounas arrecraus (MIKP) 0,2 - - - -
[ToxroroBka K KOHTPOJIIO 3,8 - - - -
OO0uiast Tpy10eMKOCTh 108 ) ) ) )
JAUCHUTLTHHBI

[Tpumeuanue: JI - nexmuu, 113 - npaktudeckue 3ansatusi / cemunapsl, JIP - maboparopHsie
3ansitusa, CPC - camoctosaTenbHast pabota CTyIeHTa.

2.3 Conep:kanue pa3aejioB TUCHUTLIMHBI:
2.3.1 3ausaTus JeKHHOHHOI0 THIIA

dopMa TEKyILEro

CTaTUCTUYECKUN U

TepMOZII/IHaMI/I‘IeCKI/Iﬁ MCTOJBI.

BellecTBa. TepMOJMHAMUYECKUN U
CTAaTUCTUYECKUN IMoAXO0AbI K U3YyYCHUIO
MAaKpPOCKOIUYECKUX CUCTEM.

HanmenoBanue pa3znenos Copnepxanue pazzaena
Pl s1ep P KOHTPOJIA
1. Kparkuii 0630p uctopun [Ipenmer MonekysspHO# PU3MKH. VYcTHbIH onpoc,
Pa3BUTHUS MOJIEKYJISIPHOM DKcIepuMeHTaIbHOE 000CHOBaHHE MTUCbMEHHBII
(U3UKYU ¥ TEPMOIMHAMUKH. MOJIEKYIISIPHO-KHHETHIECKOH TEOpHH oIIpoc




OCHOBHBIE MTOJIOKEHHUS
MOJIEKYJISIPHOKUHETHYECKOM
teopun (MKT), ux onsITHOE
obocHoBanne. OCHOBHOE
ypaBaenue MKT.

OCHOBHBIE TIpeICTaBICHHS MOJIEKYIISIPHO-
kuHeTHnaeckon Teopun (MKT) BemecTna.
[aBnenue rasa.

CobeceroBanu €

Temnepatypa. TemneparypHbie
IKajel. TepMOMETPHI.

AOcomtoTHas TeMIieparypa.
MonekyIsIpHOKUHETUIECKOS
HCTOJIKOBAHHE a0COIFOTHOM
TEMIIEpaTypsl 1 NaBicHus. 3Mepenue
TeMIIepaTyphl.

IInceMeHHBIHI
onpoc

YpaBHeHnue Menzeneena -
Kirameitpona. 3akoHbI
W7eaTbHOTO Ta3a.

VYpasuenue Knaneiipona - Menzneneesa.
I"a3oBbie 3akoHBl. OCHOBHOE ypaBHEHHE
KHWHETUYECKOM TEOpUH Tra3oB.
ITocTostnHas bonbimana.

YcTHBII onpoc

Bbapomerprueckas ¢popmyna.
Pacnipenenenue Maxkcea.
Cpenusis nmiHa CBOOOTHOTO
mpoOera MOJIEKyJI rasa.

N3mepenne cKopocTeil MOIEKYJI, ONBIT
[ltepna. Pacnpenenenue ckopocTen mo
Makxkcgemry. bapomerpuueckas popmya.
Pacnpenenenne Makcsemna - bonpuMana.
OKcnepuMeHTaIbHOE ONpeiesIeHHEe YncIa
ABorazapo. Pacnipenenenue suepruu
Xa0THYECKOTO JIBMYKEHUST MOJIEKYII Ta3a
110 CTCIICHAM CBO6OI[I>I B paBHOBCCHOM
cocTosiHUU. PIyKTyaluuu B UI€AIbHOM
ra3c€ v Ux IpOABJICHUC.

YcTHBII onpoc

SIBrnenus nepexHoca.

SBnenue nepenoca B razax. Cpenuss
JUTMHA U CpPEeTHEe BpeMsi CBOOOIHOTO
mpobera MoJekyi. Bsizkoe TpeHme.
TemmonpoBoaHoCTh. Juddy3us.
TenmonpoBoHOCTE U BA3KOE TPEHHE TIPH
HU3KOM JIaBJICHUU. TeXHUUECKUM BaKyyM.
Mertoapl U3MEpPEHUSI HU3KUX JTABJICHUM.

CobecenoBanue

Tepmonunamuka. Ilepsoe
Hayauo TepMOANHAMUKH.

TepMonrHaMUYeCKast CHCTEMA.
TepMoauHaMHUYECKOE PABHOBECHE.
[Tapametpsl cocTostHUS. BHyTpeHHSS
sHeprus. Bzaumopeiicteue
TEPMOAMHAMUYECKHX cucTeM. Pabora
TEIUIOTa KaK JopMbl OOMEHA SHEPrHei
Mexay cucreMamu. KBasucrarnieckue
miportecchl. [lepBoe Havano
TEPMOTUHAMUKHI

YeTHBII onpoc

IIpumeHenue nepBoro Hauasna
TEPMOIUHAMHKH K H30-
Iporeccam.

IIpuMeHeHne nepBoro Hayana
TEPMOAMHAMUKH K U30IPOIIECCaM.
TenmoéMkocTs. YpaBHEHHE aTNa0AaTHI.
CKOpOCTHh 3ByKa B T'a3e. TEPMOAUHAMUKH.

VYcTHbIN onpoc

Bropoe navaio
TEPMOJUHAMHUKHU.

BTopoe Hauano TepMoIMHAMUKHY.
Obpatumble 1 HEOOpaTUMBIE IPOLIECCHI.
CrarucTiueckoe HCTOJIKOBAHIE BTOPOTO
Hayaia

YcTHBIM onpoc

10.

TemnoBkie JABUT'aTCIIN.

TennoBeie Mamuubl. [{ukin KapHo.
Peanbnblie nukisl. HeocymecTBuMocTh
BEUHBIX JBUTATEIICH. DHTPOIIHS.
[IpuBenénnas reriora.

IInceMeHHBIH
onpoc

11.

Peanbuble rasol.

OKCNepUMEHTAIbHBIE H30TEPMBI
peasibHOTrO ra3a. YpaBHEHHUE COCTOSTHUSA
peanbHOro raza. CpaBHEHHE U30TEPM
Ban-nep-Baansca ¢
JKCIIEpUMEHTAIbHBIME. KpuTrdeckoe

VYcTHbIH onpoc




cocTostHue. BHyTpeHHss SHeprus
peanbHOro raza. I dext Jxoymns -
Tomcona. C:xmykeHue Ta30B U OTy4eHHe
HU3KUX TEMIIEPATYP.

12.

Kunkoctu. ®da3zoBsle nepexo/ibl. PaBHOBecHe YcTHbIM onpoc
>KUJIKOCTH U 1apa. BaaxkHOCTb.
Ypasuenue Knaneiipona - Knaysuyca.
CBO¥CTBa JKHUIKOTO COCTOSHHSL.
IToBepxHocTHBIH clioi. [ToBepxHOCTHOE
Hatspke-Hue. CmaunBanue. Gopmyna
Jlarumaca. Kanunnsipasie siBIeHUS.
JlaBneHue HACHIIICHHBIX TapOB.
PactBopbl. OcMOTHUYECKOE JTaBJICHHE.

13.

VYpaBHeHue Hepa3peIBHOCTH. YpaBHeHue | CobOecenoBanu e
OJeMeHThI TUAPO- U bepnymmn. Kpsuto camonéra. ITogsémuast
ra30JMHaMHKH. cwia. M3mepeHue qaBIieHUs 1 CKOPOCTH B
MIOTOKE I'a3a U )KUJIKOCTH.

14.

Kpucrannsl. Jlansauit nopsiiok B TectupoBanue
kpuctamax. Knaccupukanms YCTHBII orpoc,
TBépaeie Tena. MoHo- 1 KPHUCTAJIJIOB IO THITY CBS3EH, IIUCEMEHHBII
HOJIUKPUCTAILIBL. aHM30TpoNuUs Kpuctamios. [ledexTs! B orpoc
kpuctanax. XKunkue KpucTauibl.

Mexanunueckrue CBOMCTBA KPHUCTAJIOB.

3amuTa naboparopuoit padotsl (JIP), Beimonnenue kypcosoro mpoekta (KII), xypcoBoii

paboter (KP), pacuerno-rpadumyeckoro 3amanus (PI'3), mammcanme pedepara (P), scce (D),
koutokBuyM (K), rectuposanue (T) u T.1.

2.3.2 3aHsaTHS CEMHHAPCKOI0 THNA

CTpykTypa NpaKTUYECKHUX 3aHITUMN:

[TpoBepka HaTM4Ms BBITOTHEHHOTO 33JaHHUSI CAMOCTOSITEIbHON PabOTHI.
Bei0opouHast mpoBepka HaJIM4Ms U MPaBUIILHOCTH BBIMOJHEHUS IOMAIIHETO 3a/1aHMS.
Pa360op THIMYHBIX OIIMOOK, BOZHUKILIUX B CAMOCTOSITENIbHOM padoTe.
PaccmoTpenmne TeopeTH4ecKuX OCHOBAHUH NSl IPAKTUKH TEKYILLEH TEMBI.

Pa3bop npakTHueckux METOJO0B U PElIEHHE COOTBETCTBYIOIINX 3a/1a4.
KoppexTupoBka 3ajaHuii 17151 CAMOCTOSATENBbHOM pabOoThI CTYAEHTOB.

Ha HEKOTOPBIX MPAKTUYECKUX 3aHITUSIX MPOBOAUTCS ayAUTOPHAsi KOHTPOJIbHAas padoTa.
JlaGopaTopHble 3a1aHust

Omnpenenenne BOASHOIO 3KBUBAJICHTA KAJIOpUMETPA U TEPMOMETPA.

Ornpeznenenne yaenbHON TEMIOEMKOCTH TBEPBIX TeIl.

Omnpenenenue TepMuyeckoro koddduivenTta 1apaeHus rasa.

N3y4eHne NOBEpXHOCTHOTO HATSKEHUSI JKUIKOCTEH.

Omnpenenenne yaenbHON TEMJIONPOBOIHOCTU TBEPBIX TEIL.

OnpezneneHre OTHOCUTENBHON U a0COMIOTHON BIIQXKHOCTH BO3.1yXa.

Omnpenenenne yaenbHON TEMIOEMKOCTH BO3AyXa MIPU MOCTOSSHHOM JIaBIICHUM.
Onpenenenue OTHOLIEHUsI MOJISIpHBIX TerutoéMkocTeit Cp/Cy ams Bo3ayxa.
N3mepenne kordduiireHTa TerionpoBOAHOCTH BO3/1yXa METOOM HarpeTo HUTH.
10 Omnpenenenne ko PuIeHTa BHYTPEHHETO TPEHUS KUIKOCTeH o MeTtoay [lyazeitss.
11. Omnpenenenue kor¢duiineHTa BHYTPEHHETO TPEHUS U CpeIHEN TTMHBI CBOOOIHOTO

ocoarwnE

CoNORWNE

Hp06era MOJICKYJI BO3ayXa.

12. Ompenenenune yaeabHOH TEIUIOTH KPUCTATUTN3AIUHN U M3MEHEHUS SHTPOITHH.

13. H3yueHue pacnpeseneHus 4acTHIl B TPABUTAMOHHOM T0JI€ 3eMIIH.

IIpumeuanue: crucokK J1abOPaTOPHBIX 3aJaHU SBISETCS IPUMEPHBIM.

I'paduk BbIMONTHEHUS 1a00PATOPHBIX 3aJJaHUI COCTABISAETCS €KErOIHO - B 3aBUCUMOCTU OT

YHClla CTYJIEHTOB B IpyMie U (yHKIIMOHATBHOIO COCTOSIHUSA TaOOPaTOpHOro 000pyA0BaHUs (YHCIIO
BBINOJIHSAEMBIX PabOT MOXET BapbHPOBATHCS, HO OHU JIOJKHBI BBHIOMPATHCS M3 IMPEI0KEHHOTO



CrHcKa); paObOThl BBIMOMHAIOTCS B Mapax (Kak[as mapa BBIIOJHSET J1adopaTOpHOE 3aJaHue C
MOMOIIBbIO UHANBUYAJILHOTO KOMILUIEKTa (PU3UUECKOT0 000PYIOBAHMS ).

2.3.3 JlaGopaTopHble 3aHATHSA

JIaGopaTopHbIe 3aHATHSI HE IPEYCMOTPEHbI

2.3.4 TlpumepHasi TeMAaTHKAa KYPCOBBIX padoT (IPOeKTOB)

KypcoBbie paboThl HE IPETYCMOTPEHBI

2.4  IlepeuyeHb y4eOHO-METOIHYECKOT0 o0ecredeH sl JAJIsl CAMOCTOSATEIbHOI padoThI
00y4yarIUXCs M0 JUCHUILIMHE (MOYJII0)

CamocrositenbHass ~ paboTa  CTYAEHTOB MO  JUCHMIUIMHE COCTOMT U3  3aJlaHHid,
COOTBETCTBYIOIINX KaXIOMY MPAKTHUYECKOMY 3aHITHIO.

BueaynutopubiMu (opMamMu U MHCTPYMEHTaMH CaMOCTOSITEIbHONH pabOThl CTYJEHTOB IO
JTUCLUATUTMHE SIBJISIOTCS:

*  BBINOJHEHUE JOMAIIHUX 33JJaHUH (IPAKTHYECKUX U TEOPETUYECKHX);

*  BBINOJIHEHHUE TOMALTHUX KOHTPOJIBHBIX paboT (KaK CPeICTBO MOATOTOBKH K 2y TUTOPHBIM
KOHTPOJILHBIM paboTam);

*  TOATrOTOBKA K MPAKTUYECKUM 3aHATHSAM KaK padoTa ¢ JIEKIMOHHBIM MaTepUaAIIOM;

*  MOATOTOBKA K 3K3aMEHY.

Buasl camoctosaTensHON pabOThI CTYIEHTOB:

1. PaGota c Hay4HOIl U yueOHO-METOIUYECKON IUTEPaTypoi (YKa3bIBaeTCs aajee).

2. TlomroroBka K BBINMOJHEHHIO pabOT 1a0OpPaTOPHOrO MPAKTUKyMa (COOTBETCTBYIOIIHE
yueOHO-METOINYEeCKUE MOCOOUs YKA3bIBAIOTCS JaJiee).

3. TIpoxoskmeHue TeCTUPOBaHUS O0YUAIONIETO U KOHTPOJIHUPYIOMIETO XapaKTepa.
4. Hanwucanue pedepaToB (IpuMepHbIe TEMbI YKa3bIBAIOTCS Jlajiee)
5. U3y4yeHHE 00s3aTEeNIbHOMN U JOMOJHUTEIBHOMN JIUTEPaTyphl;
6. BBINIOJIHEHNE CAMOCTOATEIbHBIX 33JaHUN Ha MPAKTUYECKUX 3aHATHSIX;
7. mouck MH(POPMALIUU 110 3aJaHHOH TeMe B ceTu VIHTepHeT;
8. CaMOKOHTPOJIb U B3aMMOKOHTPOJIb BHIMIOJIHEHHBIX 3aJJaHUM;
9. MOAroTOBKA K HANMMCAHUIO KOHTPOJIBHBIX PaboT, TECTOB, C/laya dK3aMeHa.
No o [TepeueHb yueOHO-METOANYECKOTO 00ECIEUEHUS
0 anMEHOBaHHE pa3Jiena o
JUCLUTUIMHBI TIO BBIITOJHEHUIO CAaMOCTOSTENIbHON paboThI
1 2 3
1. OCHOBHBIE MTOJIOXKEHUS Uponos, U. E. Mexanuka. OcHoBHbIe 3akoHbI / 1. E.
MOJIEKYJISIPHO- Wponos. - M.: bunom. JIaboparopus 3nanwuii, 2006. -
KHHETHYECKON TEOpUH 309c.
(MKT), ux omnbITHOE
obocHoBaHKe. OCHOBHOE
ypaBHeHue MKT.
2. Tepmoaunamuka. [leppoe | CaBenbes, . B. Kypc o6mieit ¢pusuku. T. 1/ 1. B.
Havano tepmoauHamuku. | Casenbes. - M.: KHOPYC, 2009.- 528 c.
3. Bropoe Havano bapannukos, A. A. OCHOBHbBIE KOHIIETIIIUU COBPEMEHHON
TEPMOJUHAMUKU. ¢uzuku / A. A. bapannukos, A. B. ®upcos. - M.:
Bricuras mikoma, 2006. - 349 c.
4. DneMEeHTHI THAPO- U CuyxwuH, /I. B. O6mmii kypc ¢pusuku: yuedHoe mocodne
ra30/IMHAMUKH. VIS CTYAGHTOB (hu3. cienuanbHocTel By3oB: B S T. T. 1:
Mexanuka / CuByxuH, Jmutpuii Bacunsesuy; /1. B.
CuByxuH. - U3n. 4-¢, ctep. - M.: ®usmarnut : MOTHU,
2002. — 560c.

3. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH

B cootrBerctBun ¢ TpeboBanusimu OI'OC npu peanuzanuu pa3IuyHbIX BHUIOB Yy4eOHOM
paboThI B poriecce n3ydeHust Motyiast «O01mas 1 sKcriepuMeHTalnbHast GU3UKa» MpelyCMaTpUBAETCs
HCIIOJIb30BaHUE B YU€OHOM IPOLIECCe CIEAYIOMNX aKTUBHBIX U UHTEPAKTUBHBIX (DOPM MPOBEACHUS



3aHATUI:

*  JIKIUH;

« nabopatopHble paboTHI;

* TECTUPOBAaHUS C HCIOJIB30BAaHHWEM AaKTHUBHBIX M HHTEPAKTUBHBIX (HOPM MPOBEACHUS
3aHATHI;

* TOATrOTOBKA MMChMEHHBIX pedepaToB M0 TeMaM Kypca;

Temoii pedepaTta nomKHA OBITH UCTOPUS OTKPBITHS KOHKPETHOTO (PU3UYECKOTO 3aKOHA
WM pa3BUTHE MPEICTaBICHHUM O IpUpoJie KOHKPETHOTO siBNieHUs1. Kpome Toro, Temoii pedepara
MOXET CIIY)KUTh HaydHasl JEATENbHOCTh B 00JacTH (PM3MKU OTACIBHBIX YUEHBIX U HAYYHBIX
HIKOJI.

[Ipu opraHuM3anuy CaMOCTOSATEIBHOM pabOTHl 3aHATHH HCIOJB3YIOTCS CIEIYIOIINE
o0pa3oBaTeibHbIe TEXHOJIOTHH: Y4eOHO-METOINYECKOE COIPOBOXKICHUE IMCIUIUIMHEI, paboTa ¢
JUTEPATypPOid, TAKETHI MPUKIATHBIX IPOrPaMM, JIOKaIbHbIE (YHUBEPCUTETCKHE, (PaKyIbTETCKHUE,
KadeapaabHbIe) U IrI100aTbHbIC KOMIIBIOTEPHBIE CETH H JIP.

WuTepakTiBHBIE 00pa30BaTeIbHBIC TEXHOIOTHUH, UCTIONb3yEMbIE B 2y TUTOPHBIX 3aHATUSIX

Cemec | Bup 3anarus Hcnonk3yemble HHTEPAKTUBHBIC KonuyectBo
TP (JI, ITP, JIP) 00pa3oBaTesIbHbIC TEXHOJIOTUH 4acoB
4 I1P Cosmanue IPOOJIEMHBIX CHUTYaIIHiA, 6
MCIIOJIb30BaHNE KOMITBIOTEPHBIX IEMOHCTPAIIHIA
1P KonnexktuBHoe peuieHue (u3Mueckux 3anad u 2
TECTOBBIX 3aIaHUI
I1P Pabora B Manbix rpynmax, BUPTYyaJIbHbIE 4
nabopaToOpHBIE padOTHI
I1P Cosmanue IPOOJIEMHBIX CHUTYAIIHiA, 6
MCIOJIb30BaHNE KOMITBIOTEPHBIX JIEMOHCTPAIIHIA

Y4eOHO-MeTOAMYECKUE MaTepUaIbl IJIsi CAMOCTOATEILHON pabOThl 00YYaIOIIUXCSl U3 YUCiIa
WHBAJIU/IOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710poBbs (OB3) mpenocrapistoTcs B popmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbsI U BOCHPUATHS WH(OPMALIUU:

JUiist TUT ¢ HapyIIeHUSIMU 3PEHUSL:

- B TIIEYaTHOH opMe YBETUUECHHBIM MIPUDTOM,

- B (hopme ANIEKTPOHHOTI'O JOKYMEHTA,

- B dopme ayauodaiina,

- B IHedatHoil popme Ha s3bike bpaiiis.

J5ia au11 ¢ HapyIIeHUSIMH CyXa!

- B TMedatHo# dopme,

- B ()OopMe AIIEKTPOHHOT'O TIOKYMEHTA.

JUs1st AT ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO arIapaTa:

- B IeyaTHo (opme,

- B QopMe 3IEKTPOHHOTO IOKYMEHTA,

- B (hopme ayauodaiina.

JlaHHBII TIEpEYeHbh MOXET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00yYaroIMXCsl.

OueHo4YHbIEe M METOAHYECKHE MATEPHAIBI

4.1 OueHo4HbIe cpeIcTBA A TEKYLIEro KOHTPOJsS YCIeBAeMOCTH U NMPOMEXKYTOYHOI
aTTecTaluu

OrneHouHble CpeACTBA MpEAHA3HAYEHbl JUIsI KOHTPOJIS M OLEHKH 00pa3oBaTelbHbBIX
JOCTIDKEHUH  O00y4aroIIUXCs, OCBOMBIIMX MPOTpaMMy YYeOHOH IUCHHMIUIMHBI —«HA3BaHUE
TUCIUTUTAHBD.

OrneHOUHBIE CPENCTBA BKIIIOYAET KOHTPOJIBHBIE MaTepHaibl Uil MPOBEACHUS TEKYIIETO
KOHTPOJS B (hopME Pa3sHOYPOBHEBBIX 33JaHUM, JOKJIAJ0B, HAMHMCAHUS 3CCE U MPOMEXKYTOUHOMH
aTTecTanuu B (popMe BOIPOCOB U 33aJIaHUM K DK3aMEHY.



O1eHOUHBIE CpelCTBA AJIsi MHBAIMOB U JIUL C OTPAHMYCHHBIMH BO3MOKHOCTSMU 3/10POBBS
BBIOMPAIOTCS C YUYETOM MX HHIUBUIYATHHBIX ICUXO(PU3UUECKIX 0COOCHHOCTEH.

- IIpU HEOOXOJUMOCTH MHBAIMJAM M JIUIAM C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 310POBBSI
MIPEIOCTABIISAETCS TOMOJHUTEIBHOE BpeMs JUIsl MOATOTOBKH OTBETAa HA SK3aMEHE;

- TIpU MPOBEJCHHUHU IMPOLEAYPHl OLEHUBAHUS PE3YJIbTATOB OOYyUCHHSI MHBAJIUAOB U JIHIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSl IPEIyCMaTPHUBAECTCS HCIOJIB30BAHUE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

- [pU HEOOXOAUMOCTH AJis 00y4aIOIIUXCs C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/J0POBBS 1
WHBAJIMIOB MPOIEypa OLEHUBAHUS PE3YIHTaTOB 0OYUYEHUS O JUCHUIUIMHE MOXKET MIPOBOJIUTHCS B
HECKOJIBKO JTaroB.

[Iponienypa oueHUBaHHS PE3YJIbTATOB OOYYECHHS WMHBAIHMIOB M JIMI C OTPAaHMYCHHBIMH
BO3MOXXHOCTSIMU  3[IOPOBBSl 0 JUCUUIUIMHE (MOIYJIO) MpeaycMaTpuBaeT MpeaoCTaBlICHUE
uHpopMmanuu B (¢opMax, aZanTUPOBAHHBIX K OTPAHUYCHUSM HX 3JI0POBbSI U BOCTIPHUSATHS
nH(DOpMaIINH:

JUist a1 ¢ HapyIIeHUSIMU 3PEHUSL:

- B IIEYaTHOH (OpMe yBETUUYECHHBIM MIPUPTOM,

- B (dopMe IIEeKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIIeHUsIMU CIIyXa:

- B IIe4YaTHOU (hopme,

- B (hopMe MEKTPOHHOTO JOKyMEHTA.

J1J1 U1l ¢ HapyUIeHUSIMU ONIOPHO-BUTATEIFHOTO anmnapara:

- B ITe4yaTHou opme,

- B opMe 3IEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpEYeHb MOXET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00yYaromumxcsl.

CTpyKTypa OLICHOYHBIX CPEICTB /ISl TeKylIeld U MIPOMeKYTOYHOM aTTecTANNU

Texymass mpoBepka KadyecTBa YCBOCHHUS 3HAHUH OCYIIECTBISIETCS B TEUCHHE CEMECTPa B
ycTHOH (hopMe (OTUETHI 10 WHANBUAYAIBHBIM 33JaHUSM, pa0oTa Ha MPAKTUYECKUX U CEMUHAPCKUX
3QHATUSAX).

OreHOuHBIE CpeJICTBA AJIsl HHBAIM/OB U JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU 3/10POBbSI
BBIOMPAIOTCS C YUETOM MX MHIAUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

- TIpu HEOOXOIMMOCTH MHBAIUAAM H JIUIIAM C OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 310POBbS
NPEIOCTABIISECTCS OTIOIHUTEFHOE BPEMS JIJIs TIOATOTOBKHU OTBETA;

- TpU NMPOBEJCHHUHU TNPOLEAYpPHl OLEHUBAHUS PE3yJIbTATOB OOyUYEHHs] MHBAIMJOB M JIMIL C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI TPEAYCMATPHBACTCS HCIIOIB30BAaHHE TEXHHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIBHBIMUA OCOOEHHOCTSIMH;

- IpA HEOOXOUMOCTH ISl O0YJArOIIUXCS C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/IOPOBBS U
UHBAJIUOB MPOIelypa OLEHUBAHUS PE3YyIbTaTOB 00YUYEHUS MO JUCHUIUIMHE MOXKET IPOBOJIUTHCS B
HECKOJIBKO ITaroB.

[Iponienypa olieHUBaHMS PE3yJIbTATOB OOYYEHUS WMHBAIMIOB M JIMI C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMH  3JIOPOBbsI 10 JUCIHHMIUIMHE (MOJYIIO) TIPEAyCMAaTpPHBAET NPEIOCTaBICHHE
uHpopManiuu B (Qopmax, aJaNTUPOBAHHBIX K OrPAaHUYECHHUSIM WX 3JI0POBbS U BOCHPHSITHS
uHpOpMalUu:

JlaHHBI TIepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa
oOyJaromuxcsi.

KOH KOHTpOHI/IpyeMOﬁ HaumenoBanue OLICHOYHOI'O CpeACTBa
Ne KoHnTtponupyemsle pasaeinsl
- KOMIIETCHIINY (WK ee N IIpomexxyTouHas
n/n (TeMBI) AUCIUIUIMHBI Texymwii KOHTPOJIb
4acTH) aTTecTaIys
OCHOBHBIE MTOJIOKEHUS IIK1 Bonpocer aiist YcTHbIM onpoc
MOJIEKYISIPHOKHHETHIECKOI TIK?2 YCTHOTO
1 teopun (MKT), ux omnsiTHOS (IIUCHMEHHOTO)
obocHoBanue. OCHOBHOE OTpOCa 110 TeMe
ypaBHeHue MKT.
2 Temmeparypa. [IK1 Bonpocs! mis YCTHBIH Ompoc




TemnepaTypHbI€ IIKaJIbI. [IK2 YCTHOTO
TepmomeTpsi. (MMMCHEMEHHOTO)
ompoca 1o TeMe
YpaBHenue MeHnjeneena - IIK1 Hoxnan, YcTHbIH onpoc
3 Knanetipona. 3akoHbI K2 COOOIIIEHUE
UJICATLHOTO Ta3a.
Bapomertpuueckas Gopmyia. IIK1 Bonpocsr st YcTHBIR ompoc
4 Pacnipenenenne MakcBeruia. K2 YCTHOTO
CpenHsist JyIMHA CBOOOIHOTO (MUCHLMEHHOTO)
npobera MOJIEKYJI rasa. orpoca 1o TeMe
SIBreHus mepeHoca. IIK1 Bonpocs! piis YcrHblii onpoc
5 K2 YCTHOTO
(TMCBEMEHHOTO)
oIpoca 1o TemMe
6 Tepmonunamuka. Ilepsoe I1K1 Joxnan, VcTHBIH onpoc
HAYaJI0 TePMOJMHAMHUKH. TIK2 cooO1eHne
IIpumeneHue nepBoro Hayasna [IK1 Joxnan, YcTHbIM onpoc
7 TEPMOAUHAMUKH K U30- IK2 CcOoO0OLLEHE
TPOIIECCaM.
8 Bropoe Hauano tep- [IK1 Joxnan, VYcTHBI onpoc
MOJUHAMHKH. TIK2 coo01IEHE
9 — 1K1 Hoknan, YcTHbIi ompoc
’ 1IK2 cooO111eHIE
10 PeanbHbie raspl. [IK1 Jloknan, VYcrHblii onpoc
1IK2 coo0111eHIE
1 Kunkoctu. [IK1 Joknan, VYerHblii onpoc
1IK2 cooO111eHIE
1o | DmeMeHTsI ruapo-n [K1 Jloxman, VceTHBIH ompoc
ra30JuHAMUKH. TIK2 coo01IEHE
13 Teépapie Teaa. MoHO- 1 ITK1 Joknan, YcTHBIN onpoc
TOJTUKPHUCTAILITBI. TIK2 Cco00I1IEHIE

HOK333Te.]'ll/l, KPUTCPHUH H IKAJA OCHKHA C(l)OpMHpOBaHHbIX KOMIIEeTeHInii

3HAHUA TOJIBKO IO
HEKOTOPBIM pa3ieNnam,
IIPH 3TOM UCIBITHIBAET
3aTpyJHEHUS B UX
BBIOOpPE U IPUMEHEHU U

3HACT YCBOCHHLIC UM
Marepual, TpaMOTHO H
IO CYIIECTBY,
pUMEHSIET
IMMOJIYYCHHBIC 3HAHUA,

Kon u CooTBercTBHE YPOBHEH 0CBOCHHMS KOMIIETCHIMH IIJIAHUPYEMbIM
HaNMeHOBaHUe pe3yJbTaTaM 00y4eHusl H KPUTePUSIM UX OLleCHMBAHUS
KOMIIETeHIHI NOPOroBbIi ‘ 0a30BbIN NPOABUHYThIM
Onenka
VY 10BNIE€TBOPUTEITHHO Xopo11o/3a4TeHo OTAMYHO /3a4TEHO
/3a4TeHO
IIK 1, IIK?2 (3naem) |O6yuaromuiica umeer |OOydaromuiics TBepao |OOyuarommiics

IIPOYHO YCBOMII
OCHOBHBIE Pa3ZeiIbl
M3y4aeMon
JUCLUTUIMHBL, TITyO0KO
IMOHUMACT UX CYTh C

Ha MpaKTHKe. HE JIOTyCKast LEJIBIO UX
CYIICCTBEHHBIX Ka4€CTBEHHOI'O
HEeTO4YHOCTeH, omuook. |[IpakTHueckoro
MMPUMCEHCHUA I
pelieHus
MIOCTaBJICHHBIX 337144
IIK1, TIK?2 (ymeem, | OOyuatomuiics B OOyuaromuiicsa ymeer |OOyuaromuiics ymeer
eﬂa()eem) OCHOBHOM MOXKET IMPUMCHAITH HC TOJIBKO CPaBHUTH




(hopmanu3oBaTh
3a/1a4u, HE YIIyOJIssICh
B CYTbh pa3jIn4uui
OJIHUX 3a/1a4 OT
IPYyTHUX.
OO0yuaromuiicst UMeeT
MPEACTABICHHUE O
HOPMaTUBHOMN
JIOKYMEHTAIUH,
OJTHAKO MpHU
BBIIIOJIHEHUH 3aJaHuN
COBepIIaeT OMIHMOKH 0

MOJTy4YEHHbIE 3HAHUS
Ha TPAKTHKE, B TOM
quClie TP PEeIICHUN
Pa3IMYHOTO BUAA
3asa4, Y MEHHE
UCTIOJIh30BAHUS
HOPMAaTHUBHBIX
JIOKYMEHTOB
CIOCOOCTBYET
OecrpensaTCTBEHHOMY
PEIIEHUIO TUTTOBBIX
3azjad.

pasIuYHbIE METObI
peleHus 1 BbIOpaTh
COOTBETCTBEHHO
IIPaBUJIbHBIN, HO U
MOJKET aHAIM3HPOBATh
IIPOLIECC PELICHUS
3aJjauu, pe3yJsibTarT,
BBIOMpATh
OINTUMAaJIbHBIN BApUAHT
pelIeHus.

BBIOODY
COOTBETCTBYIOLINX
XapaKTePUCTHK

TunoBble KOHTPOJIbHBIE 32IaHUSI WJIN MHbIE MATEPUAJIbI, HE00X0AMMBbIE VI OLEeHKH
3HAHMH, YMeHHMiH, HABBIKOB W (MJHM) ONBITA JAeATEJIbHOCTH, XAPAKTEPU3YIOIIUX JTaIbI
(opMupoBaHUA KOMIIETEHIM B MPoLiecce OCBOEHHUs 00Pa30BaTeIbHOMH MPOrpaMMbl

Bo3moxkHbIi BapuaHT 3a1a4:

1. B Oamnone, emMkocTh kKoToporo 20 m, Haxomutcs 150 r cmecu Bomopona M asora.
JlaBnenue razoBoii cmecu 10° ITa, Temnepatypa B 6annone 17°C. KakoBbl Macchl a30Ta U BOJOPOJA
B Oayione?

2. B cocyne HaxonsTCcs KHUCIOPOI B KOJUYECTBE 107 moneii u asor maccoii 10° r.
Temmneparypa cmecu 1000°C, nasnenne B cocyne 133 mIla. Haiit 06beM cocyaa, mapuuagbHbie
JABJICHUSI KMCIIOPO/A U a30Ta U YKCIIO MOJIEKYJ B €IMHUIE 00beMa cocy/a.

3. Kucnopon maxoautcs npu Temmeparype 470°C. Onpenenmte: 1) KHHETHYECKYIO
SHEPTUI0 MOCTYMATENbHOTO JBHYKEHUS OJHOW MOJIEKYJbI; 2) CPEeIHIOI KBaJpaTUYHYIO CKOPOCTh
MOJIEKYJI.

Bomnpocsl 1J11 yCTHOT0 MJIM MECBMEHHOI0 ONPoca

1. OO®beKThl Hccnea0BaHus, eI, METOABlI MOJEKYIIPHOM (DU3UKH.

2. JliHAMHWYEeCKWH, TEPMOJUHAMUYCCKHA W CTATUCTUYCCKHH TOMXOJbl K HW3YYCHHUIO
MOJIEKYJIIPHBIX CUCTEM.

3. Pacnpenernenne MOJIEKyII Ta3a 1mo 00beMy. BeposSTHOCTh 0OHAPYKEHUS MOJICKYJIbI T'a3a B
BBIIETICHHOM 00beMe, eClM IUIOTHOCTh BEpPOSITHOCTH MOCTOSIHHA. (TOKa3aTh, YTO BEPOSTHOCTH
CBOJIUTCS K COOTHOILIEHUIO 00BEMOB)

4. TlonsTHe Makpo- ¥ MUKPOCOCTOSIHHSI, IPUHIIUAII PABHOBEPOSTHOCTH MHKPOCOCTOSHUH,
TEPMOJIMHAMHYECKOE PAaBHOBECHE, MPUOIIKEHNE K PAaBHOBECHIO.

5. TlonsTHe uaeansHOro rasa, TeOpeMa o0 paBHOpacHpeeIeHUH YHEPTUU

6. CpenHee 3HAUCHUE KWHETUYECKOW DHEPTUH, OCHOBHOE YpPaBHEHHE MOJICKYIISIPHO-
KMHETUYECKON TEOPUU T'a30B.

7. VYnenpHas TEIUIOEMKOCTh WJACATILHOTO Tasa.
[IpuHUMI neTaNnbHOTO PABHOBECHS.

8. PacmpeneneHne MOJEKYJd 10 KOMIIOHEHTaM
(pacnpenenenue MaxkcBena)

9. Pacnpenenenne MakcBella TIO JHEPTHH.
pacnpeeneHusl.

10. NneanbHBIH ra3 BO BHENTHEM MTOTCHIIMATLHOM TT0JIe (pacnpezeienne boabiimana).

11. Bapomerpuyeckas hopmyna.

12. Cwmech ra3oB B cOCy/e - pacrpeaeNeHue M0 KOHIICHTPAIIH.

13. TlogbemHas cHIIa JIETATSNBHBIX aIIapaToB C OTKPHITOH U 3aKPBITOM 0000oukamu. Yucio
CTerneHel cBOOO bl MOJIEKYII, TEOpEMa O PACTIPEICICHUU YHEPTUH IO CTENEHSIM CBOOOIBI.

TepMoauHamuyeckas Temmeparypa.
CKOPOCTH W MOJYJIK CKOpPOCTH

XapakTepHble CKOPOCTHM MW 3HEpPruu



Tembl pedepaToB (mpuMepHbIE)
ArperaTHble COCTOSIHUSA BelecTBa. OCHOBHBIE MPU3HAKU
TepMoanHaMHuuecKas TeMIepaTypa
OMIOUPUYECKUE LIKAJIBI TEMIIEPATYP
DneMeHTbl KOMOMHATOPUKU
TeopeMsl clI0)KEHUSI 1 YMHOKEHUSI BEPOSITHOCTEN, YCIIOBHASL BEPOSITHOCTD.
JIMCKpeTHBIE Ciy4aiiHbIe BEIMYMHBI, 3aKOH PacpeIesIeHUs JUCKPETHBIX CIIyYaHbIX
BEJIMYMH. MaTtemaThuiecKkoe OKuIaHue U TUCIEepCrs
[lonarue Quykryanuu, cperHee YHCIO YACTHIl, 3aBUCUMOCTb (DIyKTyaluid OT 4yucia
YacTULl B CUCTEME.
8. DkcmepuMeHTalIbHAS IPOBEPKaA pacmpeaesieHus Makcpesia
9. Omnwsrtel [leppena
10. Armocdeps! mianer
11. Onpenenenue AIMHBI CBOOOIHOTO MPOOETa MOJICKYIT
12. BpoyHOBCKOE JIBM)KECHUE
13. Hdemon MakcBerma
14. TloepxHOocTHOE HaTsKeHHE. KanuiisapHbie sSiBIeHUS
15. TepmonyIeKTpUYECKHUE SABICHMUSL.
16. JlamunapHoe u TypOyneHTHOe TeueHue. Yucno Peiinonbca.
17. Hduarpamma coctosinus TpexdasHoil cucreMsl. TpoitHast Touka
Ipumeuanue: cnucok mem peghepamog sA61sAemcsi NPUMEPHBIM, OH MOA*CEM OONOTHAMbBCA,
BUOOUBMEHAMBCA NO YCMOMPEHUIO NPEno0asamens
®oH/1 OLIEHOYHBIX CPEJCTB /ISl IPOBEACHUS MPOMEKYTOYHOM aTTecTaluu
Bonpocbl npoMesKyTOYHOM aTTecTalluH.

NookrwndPEE

1.  TepMoaMHAMUYECKUH U CTATUCTUYECKUI MOAXO/IBI K U3YUEHUIO MAKPOCKOITUYECKUX
CUCTEM.

2. OCHOBHBIC TIOJIOKEHHS MOJIEKY ISIpHO-KUHeTHUecKkoi Teopun (MKT).

3. OcnorHoe ypaBaenue MKT.

4, U neanpHblii ras.

5.  T'a3oBble 3akoHbl. YpaBHenue Knanelipona - MeHnzeneesa.

6. Pacnpenenenus Makcgeiuia u bonsmana.

7.  TepmomuHaMuueckasi CUCTEMa, TapaMeTpbl  €ECOCTOSHUSI.

8.  BuytpenHss sHeprus, paboTa raza u KOIM4eCTBO TEIJIOTHL

9. Ileproe Hawanmo TepMoAauMHAMHKHU. [I[puMeHEHHE TIEpPBOrO Havajga TEPMOJUHAMUKU K

U30IpoLeccam.

10. Bropoe Ha4yano TepMOIUHAMUKH. TerIOoBbIe MAITHEI.

11. Tuxn Kapno.

12. Teopema HepHucra.

13. VYpasuenue Ban-nep-Baanbca, usorepmsl Ban-nep-Baansca n Duaproca.

14. CsoiictBa )xuakocreil. [loBepxHocTHOe HaTskeHue. CMmaunBanue. J{aBnenue Jlamnaca.
KannmspHsele sBneHus.

15. CsoiicTBa TBEPABIX TeI. AMOP(HBIE U KPUCTAIINYECKHE TENa.

16. [Imarpamma coctosiHus. TpoiiHas Touka.

17. ®dazoBsie epexo/Ibl MEPBOTO U BTOPOTO poAoB. YpaBHenue Kmaneipona - Kimaysuyca.

Ilepeuenv komnemenyuii (vacmu KOMnemenyu), npo6epAeMbiX OUEHOUHbIM CPEOCMEOM:
IIK1, IIK2

Meroauyeckne MaTepuajbl, ONpeAeIdIOMe NpPOUeIypPbl OLEHHMBAHMA 3HAHUIM,
YMeHUil, HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH, XapaKTePU3yIUX 3Tanbl ()OPpMUPOBAHUSA
KOMIIEeTeH NI

Meroanyeckue peKOMEHAAIUN K TEKYLIEeMY KOHTPOJIIO

Texymuil KOHTPOJIb 3HAHUM CTYAEHTOB IO KypCY OCYIIECTBIIIETCS Ha MPAKTHYECKHX
3aHATUSAX. OCHOBHBIMU (hOpMaMH TEKYIIIETO KOHTPOJIS BBICTYIAIOT YCTHBIM OMpoc (TpyNIoBoi Uin
WHAUBUAYaJIbHBIN ); KOHTPOJIb CAMOCTOATEIHHONU PadOTHI CTYAEHTOB, BHICTYIUIEHHE C IOKJIaaMU;



KOHCYJIbTAIIMsl Yy ITPETIOAaBaTENs.

IIpu ycTHOM onpoce B OTBETE CTYAECHTA HA IPAKTHUECKOM 3aHATHH JOJIKHBI ObITh OTPaXkKEHBI
CJIEIYIOIINE MOMEHTBI:

- aHaJIU3 B3MVIAJ0B 10 paccMaTpuBaeMoi mpodieme;

- M3JI0KEHHE CYTHU BOIIPOCA;

- CBA3b paccMaTpUBacMOM MpoOJIEMBl C COBPEMEHHOCTbIO, 3HAUUMOCTh €€ B Oynylien
JESITEIbHOCTH;

- BBIBOJ, BBITEKAIOLINH U3 PaCCMOTpPEHUs Bolpoca (IpodIieMbl).

JIyqimiuM BBICTYIUIEHMEM CUUTAE€TCs TO, B KOTOPOM CTYAEHT B Te€4eHHE 10 4-6 MHUHYT
CBOOOJIHO U JIOTUYHO IO MaMTH M3JaraeT U3y4eHHbIH MaTepuai, UCIONb3ys AJs 10Ka3aTeIbCTBa
HarJsIHBIe TOCOOUS, CTPYKTYPHO-JIOTHYECKUE CXEMBI, KIIACCHYIO JOCKY.

CryaeHTam, BBICTYNAIONIMM Ha MPAKTUYECKOM 3aHATUU ¢ 10 - 15 MHUHYTHBIM JOKJIaA0M
(HayyHBIM COOOILEHHEM), LeIeco00pa3HO HamucaTh €ro TeKCT. [Ipu BBICTYIUIEHHMHU Cclenyer
CTPEMHTbCS H3JIaraThb COJAEp)KaHME [OKJIaJa CBOMMHU cioBaMM (m30erasi 0€30TPBIBHOIO UYTEHMS
TEKCTa), MOAJEPKUBATh KOHTAKT C ayAUTOPHEH, CTaBUTh TMepen Hell NpoOJeMHBIE BOMPOCHI,
UCIIOJIb30BaTh TEXHUUECKUE CPEICTBA O0yUEHHUS.

KouTponb camocrosiTenbHOM pabOTBHl CTyIEHTa BKJIOYAeT B ceOs MPOBEPKY XoJa
MOJITOTOBKH.

OnHoii u3 popm 00yueHUsl, TOATOTOBKH K IPAKTHUECKOMY 3aHATHIO, SIBJISETCS] KOHCYJIbTaIHs
y npenoaasarens. OOpamarbcsi K MOMOIIM MPENoJaBaTelis CIEAyeT MPH MOATOTOBKE HAay4YHOI'O
COOOLIeHHUs, JOKJIaa, KOHTPOJIbHON padoThl, a Takke B JIFOOOM ciydae, KOrja CTYIACHTY HESICHO
U3JI0’)KEHUE KaKOT0-JIM00 BOMpoca B yUEOHOM JIMTEpaType WK OH HE MOXKET HATH HEOOXOJUMYIO
JUTEPATYPY.

MeTtoauyeckue peKOMEHIANMH K c1a4ye IK3aMeHa

[IpomexyTouHas aTTecTalnus MO KypCy OCYIIECTBIIIETCS B KOHIIE CEMECTpa U 3aBepllaeT
u3yyeHue AUCHUIUIMHBL. OCHOBHas (opMa NpPOMEXKYTOYHOM aTTecTalUM - 3K3aMEH, KOTOpPBIH
IIPOBOAMTCS B MUCbMEHHOM (popme (1o Guieram).

CryneHTtsl 00s3aHbl ClIaTh PK3aMEH B COOTBETCTBMU C PACHHCAHHUEM U YUYEOHBIM IUIAHOM.
DK3aMeH 1O AWCHUIUIMHE MpecieqyeT Leib OICHUTh paboTy CTyIeHTa 3a Kypc, MOIydYeHHE
TEOPETUYECKUX 3HAHUH, UX IPOYHOCTh, Pa3BUTHE TBOPUECKOTO MBILIUIEHU, IPUOOpETeHNE HABBIKOB
CaMOCTOSITENIbHON paboThl, yMEHHE MPUMEHATH MOJYyYEHHbIE 3HAHUS JUISl PELICHUS] MPAaKTUYECKUX
3a1ad4.

[IpucyTcTBHE TOCTOPOHHHUX JIHMII B XOJAE IMPOBEAEHHUS AaTTECTAlMOHHBIX HCHBITaHUN 0€3
paspelleHus pPeKTopa WIM HpPOpeKTopa He JOIycKaeTcs (3a MCKIOYeHHeM pabOOTHHKOB
YHUBEPCUTETA, BBIMOJHSIOMIMX KOHTPOJIUPYIOMIME (QYHKIMM B COOTBETCTBUM CO CBOMMH
JOJDKHOCTHBIMU 00s13aHHOCTSIMU ). B cityyae OTCYTCTBHS BEAyILIEro MpernoiaBaTess aTTecTalluOHHbIE
UCHBITAHUS NTPOBOJATCS MPEroiaBaTeNieM, Ha3HAYeHHBIM MMCbMEHHBIM PacliopshHKEHHUEM 1o Kadenpe
(CTPYKTYypHOMY IOJIpa3/IEIECHUIO).

- WHBanuupl u nuna ¢ orpaHU4eHHBIME BO3MOXKHOCTSIMU 3/10pPOBbS, UMEIOIINE HapYLICHUS
OIOPHO-ABUTaTEIBHOIO AIIapaTa, 10IyCKAI0TCS HA aTTECTALIMOHHBIE UCIIBITAHNSI B COIPOBOXKICHUN
ACCHCTEHTOB-COIPOBOMKAAIOIINX.

- Bo Bpems arTecTallMOHHBIX UCHBITAHUN OOydaromyecs MOTYT TOJb30BATHCS
nporpaMMoil y4eOHOM MAHMCHHMIUIMHBI, a TaKKe C pa3pellieHus MpernojaBareis CIpaBOYHOU U
HOPMAaTUBHOM JIUTEPATYpPOH, KaJIbKYJIATOPAMHU.

- Bpems moarotoBku oTBeTa NpH claue 3adera/sK3aMeHa B YCTHOM (opme HOIKHO
cocTaByATh He MeHee 40 MHUHYT (10 XKeJaHWI0 00YYaroIIerocsi OTBET MOXET ObITh JOCPOYHBIM).
Bpewms otBera - He 6osee 15 MUHYT.

- Ilpu nmoaroToBke K yCTHOMY DK3aMEHY SK3aMEHYEMbIH, KaK MPaBUIIO, BEIET 3allMCH B
JINCTE YCTHOT'O OTBETA, KOTOPHBIN 3aTeM (M0 OKOHYaHUH dK3aMeHa) CAAeTCs IK3aMeHaTopy.

- Ilpm mnpoBeneHUM YCTHOIO SK3aMEHA »HK3aMEHAIMOHHBIH OujieT BBIOMpaeT caMm
HK3aMEHYEMBIN B CIIy4aifHOM MOPSAIKE.

- DK3aMeHaTopy NpeAOCTaBIseTCA IPaBO 3aJaBaTh OOYYAIOUIUMCS JIOTIOJHUTENIbHBIE
BOIPOCHI B paMKax MPOrpaMMbl AUCIUIIIIMHBI TEKYIIIETO CEMECTPA, a TAKXKe, TOMUMO TEOPETHUECKUX



BOIIPOCOB, AaBATh 337a4M, KOTOPbIE N3YYAINUCh Ha MPAKTUYECKUX 3aHATHUSIX.

- OueHka pe3ylIbTaTOB  YCTHOIO  aTTECTAlMOHHOIO  HCIBITAaHUS  OOBABISAETCA
oOyyaromuMcsi B JIeHb €ro mnpoBeleHHs. [Ipm NpOBEAEHWH MUCHMEHHBIX aTTECTAIIMOHHBIX
UCTIBITAHUN WJIM KOMIIBIOTEPHOTO TECTHPOBAaHUS - B J€Hb HX IPOBEACHUS WJIM HE IO3]Hee
CJICAYIOIIETO Paboyero JHS MOCIIe UX MPOBEICHUS.

PesynpTat cjaum sK3aMeHa 3aHOCUTHCS IIPENOIaBaTeIeM B SK3aMEHAMOHHYIO BEIOMOCTb U
3aYETHYIO KHIKKY.

5. IlepeyeHb OCHOBHOW M JOMOJHUTEILHON Y4eOHOH JTUTEPATYPbl, HEOOXOAUMOM sl
OCBOEHHS THCHHMIIMHBI (MOIYJIs1)

5.1 OcHoBHas JMTEpaTypa:

1.  CasembeB, U.B. Kypc oOmeii ¢msuku. B 3-x Ttomax: yueOnuk. T.1: MexaHwuka.
Monexynsapuas ¢pusuka/ .B. CaBenbes. - 10-e uza., crep. - CII6.: Jlans, 2018. - 432 c.

2.  I'pabosckuit, P. . Kypc ¢usuku: ydeOHbIe TOCOOMS Ui CTYIACHTOB BY30B /
I'pabosckuii, Poctrcinas iBanoBuy; P. 1. I'paboBckuii. - 3. 10-¢, ctep. - CII6. [u ap.]: Jlans, 2017.
- 607 c.

3. Tpodumona, T.U. Kypc puszuku: yuebHoe nocodue s HHKEHEPHO-TEXH. CIIEIl. BY30B
| Tpodumona, Taucus Ueanosna; T. U. Tpodumosa. - 16-¢ u3x., crep. - M.: Akanemus, 2019. - 558
c.: ui. - (Beiciiee npodeccnonanbHOE 00pa3oBaHuUE).

4.  Tpodumosa, T. U. COopHuK 3a1a4 110 Kypcy PU3UKH € peLlICHUSIMU: yueOHOEe Tocooue
JUIs CTyieHTOB By30B / Tpodumosa, Taucus MBanosna; T. U. Tpodumona. - U3n. 9-e, crep. - M.:
Bricmasg mxomna, 2019. - 591 c.: ui.

5.2 JlonmoqHUTeIbHASI IUTEPaTypa:

1. Akcenenko, H. U. JlaGoparopHsiii npaktukym «Mexanuka tBepporo tema» / H. .
Axcenenko, A. 0. Kazakos, A. A. Kungaes. - Ilensa: III'TTY, 2008. - 36 c.

2. Axcenenko, H. W. JlaGopaTopHbIii TpakTUKyM TI0 KHHEMaTHKE U JIHHAMHUKE
marepuanbHoi Touku / H. . Akcenenko, P. B. 3aiines, A. A. Kungaes. - [Tensa: III'TTY, 2007. - 36
C.

3. Axcenenko, H. U. JlaboparopHslii npakTukyM. Mexanuueckue kojaebanus u BosHsl / H.
H. Akcenenko, A. 0. Kazakos, A. A. Kunnaes. - [lenza: III'TTY, 2008. - 44 c.

4. Baberkwuii, B. W. Tpuknaanas ¢pusuka: Mexanuka. Jiekrpomaraetusm / B. . baberkuid,
O. H. Tperbsxosa. - M.: Beicias mkosna, 2005. - 327 c.

5. BapanuukoB, A. A. OCHOBHBIE KOHIICTIIINU COBpeMeHHOM (usuku / A. A. bapaHHUKOB, A.
B. ®upcos. - M.: Beiciias mkona, 2006. - 349 c.

6. Bonbkenmireiin, B. C. CoopHuk 3a7a4 no oduiemy kypey ¢pusuku / B. C. BonbKkeHIITeHH.
- CI16: Kamxnsiit mup, 2006. - 328 c.

7. Tepmenson, E. M. Kypc obmieit ¢pusuku / E. M. T'epmienzon, H. H. Manos. - M.:
[Tpocsemienue, 2002. - 352 c.

8. Hetnad, A. A. Kypc ¢usuku / A. A. Jletnad. - M.: Beicias mikona, 2002. - 717 c.

9. Uneun, B. A. Uctopus ¢usuku / B. A. Unbun. -M.: 2003. - 272 c.

10. Hponos, U. E. 3anaun no o6meit pusuke /U. E. Uponos. - CI16: M3natensctBo «JIaHby,
2006. -416 c.

11. HUpomos, U. E. Mexanuka. OcHoBubie 3akonsl / W. E. Upomos. - M.: buowm.
JlabGopatopust 3nanui, 2006. - 309 c.

12. Kazakos, A. FO. Metoandeckue ocHOBBI n3MepeHuid (uzndeckux BenmuduH / A. 1O.
Kazakos, H. A. Hukumun, E. JI. but-/laBua. - [lenza: IIT'TIY, 2006. - 24 c.

13. KamammnukoB, H. Il. OcuoBbl ¢u3uku. T. 1 / H. II. KanamuukoB, M. A.

Cwmonnpipes. -M.: Ipoda, 2003. - 400 c.

14. KamamnukoB, H. I1. OcHoBbl ¢usuku. T. 2 / H. II. Kamamnuko, M. A.

Cwmonnpipes. -M.: Ipoda, 2004. - 432 c.

15. Cagemses, U. B. Kypc o6meit pusuku. T. 1/ W. B. Casenses. - M.: KHOPYC, 2009. -
528 c.

16. Cagemses, U. B. Kypc o6mieii pusuxu. T. 2/ 1. B. Caenses. - M.: KHOPYC,

2009. - 576 c.



17. Cagemses, U. B. Kypc oomieii ¢pusuku. T. 3/ U. B. Caenses. - M.: KHOPYC, 20009. -
368 c.

18. Cagemsbes, U. B. Kypc obmeit pusuku. T. 4 / U. B. Casenses. - M.: KHOPYC, 2009. -
384 c.

19. Cusyxun, JI. B. OOmmit kypc ¢usuku: ydyeOHOe mocobue aisi CTYACHTOB (us.
cnenuanbHOCcTel By30B: B 5 1. T. 1: Mexanuka / CuByxun, Jmutpuii Bacunsesuy; /1. B. CuByxuH.
- U3n. 4-e, crep. - M.: @usmariut: MOTHU, 2002. - 560 c.: un. - ISBN 5922102257.

20. Tpodumosa T.I1., Dupcos A.B. Kypc pusuku. Konebanus u Boansl. Teopus, 3a1aun u
pemieHus: Yueb. mocobue i CTYyJSHTOB TEXHHY. CHEIl. BY30B. - M.: M3nmaTenbCckuil LEHTP
«Axagemusy, 2003. -256 c.

21. Tpodumosa, T. U. Kypc ¢usuku / T.U. Tpodumosa. - M.: M3natenbckuii HEHTP
«Axagemusy, 2007. - 560 c.

22. UYepnoymuas, A. W. ®usuka. 3agaun ¢ oTBetamu u petienusmu / A. W. YepHoyas. - M.:
KV, 2003. -352 c.

5.3. Ilepnoauyeckue U3JaHUA:

N3zsectusa BY3os. Cepusi: ®usnka

du3uka B IIKOJIE

®du3uka TBEPAOro Tela

Bectauk MI'Y.Cepusi: ®uzuka. AcTpoHOMUS

Becthuk CIIOI'Y.Cepus: @uzuka. Xumus

MeToanyeckue ykazaHus 1Jisl 00y4al0IUXCA M0 0CBOEHH IO THCHUILITMHBI (MOIYJIs)

PexomeHgamm o 0CBOCHUIO TUCIUIIMHBI Ha JICKITUOHHBIX 3aHATHAX:

O mepel OYepeaHOW JIeKIuedl HeoOXOAMMO MPOCMOTPETh IO  KOHCIEKTY U
PEKOMEHI0BaHHOM yueOHOM TuTepaType MaTepual Mpeablayllen JeKIuy;

O Oerio 03HAaKOMHUTBCS C COJCp)KAaHHUEM OYEepPETHOW JEKIUU 1O OCHOBHBIM HMCTOYHUKAM
JUTEpPaTyphl B COOTBETCTBUU C paboyeil mporpaMMoi AUCLMITIIUHBL

O Tpu 3aTPYyAHEHUAX HEOOXOIUMO OOPATUTHCA K JIEKTOPY MO rpauKy ero KOHCYIbTalui
WM Ha MTPAKTHYECKUX 3aHATHSIX.

PexoMeHngauu mo 0OCBOCHUIO TUCIUIUIMHBI HAa TPAKTUYECKUX 3aHITHUAX:

O Ha3aHATHA HOCUTH KOHCIIEKT JICKIIUH U PEKOMEHIOBaHHBI COOPHUK 3a/1a4;

O JI0 OYEpEJHOr0 MPAKTUYECKOTO 3aHATHUS MO KOHCIEKTY M PEKOMEHJIOBAaHHOM ydeOHOMH
JauTeparype npopaboTaTh TEOPETHIECKUH MaTepHal, COOTBETCTBYIOIINI TEMBI 3aHITHS,

O B Hayaje 3aHATHHA 3aJaTh MPENoAaBaTeNI0O BONPOCH IO MaTepually, BbI3BaBIIEMY
3aTpyZIHEHUS] B TIOHUMAaHWW W OCBOCHUU TPH PEUICHUU 3a/a4, 3aJlaHHBIX IS CAMOCTOSATEIBHOTO
pelIeHusl.

PexomeHmanmm mo OCBOCHUIO TUCIUILTMHBI Ha TAOOPATOPHBIX 3aHATHAX:

O PYKOBOJCTBOBATHCS rpadukoM JabopaTOpPHBIX paboT;

O HakaHyHE Tepe] ouepeaHo paboToil HEOOXOIUMO MO KOHCTIEKTY MU B METOAMYECKUX
yKa3aHHUIX K padoTe MPOCMOTPETh TEOPETUIECKUN MaTeprai paboThl;

O Ha Ja0OpaTOpPHOM 3aHSATUH, BBINOJIHMB BCE OMNBITBI W PacyeThl, HEOOXOAUMO
MIPOAHATM3UPOBATh OKOHYATEIBHBIE PE3YIIbTAThl U YOSTUTHCS B UX JOCTOBEPHOCTH;

O o0paTuTh BHUMaHUE Ha 0hOpMIIEHHE OTYETa, B KOTOPOM JIOJKHBI IPUCYTCTBOBATH: 1I€Th
paboThI, cCXeMa YCTaHOBKH, METOJUKA M3MEPEHHH, pe3yabTaThl ONMBITHBIX M PACUETHBIX JaHHBIX,
HE00X0/1uMBbIe TpapUuecKue 3aBUCUMOCTH M UX aHAJIU3, BBIBOBI;

O TpH MOArOTOBKE K 3allUTe OTYETa PYKOBOJACTBOBATHCS BOIPOCAMHM, MPUBEIACHHBIMU B
METOAMYECKHX YKa3aHUAX K JaHHOH paboTe.

7. TlepeyeHb MH(POPMAUMOHHBIX TEXHOJIOTHI, MCMOJIb3yeMbIX MPH OCYIIECTBJIECHUH
00pa3oBaTe/ILHOIO MPoUecca MO0 AMCHUILINHE (MOAYJ/II0) (IPH HE0OXOIMMOCTH)

7.1 IlepevyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 obecrieyeHust

Onepanuonnas cucrema Windows XP (wiu Bbliie);

[Mporpamma asst co3nanus U mpoBeneHus npesenrtanuii Microsoft Power Point;

ITporpamma i1t co3aanust U paboThI ¢ 3IEKTPOHHbIMU Tabauuamu «Microsoft Excel».

8.2 IlepedyeHb cOBpeMeHHBIX MPOdecCHOHATbHBIX 023 JTaHHBIX U MH(OPMAIMOHHBIX

ok wbdE



CIIPaAaBOYHBIX CUCTEM

CmpaBouno-mpaBoBas cuctema «Koucyasrant [Lmroc» (http://www.consultant.ru)
OnekrponHas oubimoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru)/
Dnexrponnas oudanoreka Hb KyoI'V (https://www.kubsu.ru/ )

XKusas dusuka - http://elibrary.ru/

Otkpeitas ¢usuka - http://elibrary.ru/

PN AWM

bubnnoteka HarsiHBIX Mocoouii- http://elibrary.ru/
VYpoxku dusukwu - http://elibrary.ru/
. ®wusuka: exxenenenbHuk u3z. Jloma "IlepBoe ceHTAOps"

http://1september.ru/ru/fiz.htm

9. OrxkpsiTas pusuka http: //www.physics.ru/
10.  http://ru.wikipedia.org - cereBas sHIKIONIC AN «BUKHIIC U

11.  http://www.college.ru

- caiiT, coaepXKalmMi  OTKPBITBIE  y4YEOHHKH  TIO

€CTECTBEHHOHAYYHBIM TUCIUTLTHHAM
12.  http://lwww.edu.ru - Poccuiickoe oopa3zoBanue - DenepaibHbIil mopTat
13.  http://lwww.elementy.ru - caiit, comepskaiuii HHGOPMAIKIO 110 BCEM pas3jeiaM

14.  gUCHUIUIMHEI

15.  http://lwww.krugosvet.ru - cereBas sumkioneaus «Kpyrocser»
http://www.naturalscience.ru - caiiT, OCBSIICHHBIA BOIPOCAM €CTECTBO3HAHMS

8. MartepuaabHO-TeXHHYeCKasi 0a3a, HeoOXoaMMast 1151 OCYIeCTBICHUS
00pa3oBaTe/ILHOIO NMPoOLECca MO0 AUCHHUILINHE (MO1YJII0)

MaTepI/IaHBHO'TeXHI/I‘IeCKOC obecrieyeHue JUCHUITIIMHBI

No Bu pabot
(MOJTyJIsT) U OCHAIIICHHOCTD

1. JlexuroHHBIE 3aHATUSA Aynuropus A1 NPOBEACHUS 3aHATUN JIEKIMOHHOTO THma Ne
22, ocHallleHHas NPEe3eHTAllMOHHOM TEeXHUKOU (IPOEKTOp,
9KpaH, KOMIIBIOTEP)

YueOHast Mebenb (CTONBI, CTyJbsl, JOCKAa ayAUTOpHAasi,
MHTEPAaKTUBHAsSI TOCKA )

2. CeMmuHapckue 3aHATHS AyIuTOpHH IS IPOBEICHUS 3aHATHH CEMUHApPCKOTO THIa No
22, OCHallleHHOE NPEe3eHTAllMOHHOM TEeXHUKOH (TpOeKTop,
9KpaH, KOMIIBIOTEP)

VYuebHasgs wmeOenb (CTONBI, CTyJbs, [JOCKa ayJUTOpHasd,
WHTEPAKTUBHAs JOCKA)
3. I'pynmnoBsie AyIuTOpHs TPYNIOBBIX M MHIMBUAYAIBHBIX KOHCYJIbTAIMH No
(MHOUBH Ty aIbHbIE) 22,
KOHCYJIbTal[U1 VyebHast MeOenb (CTONbBI, CTyJbs, JOCKa ayAUTOpHas,
MHTEpaKTHBHAS JJOCKA)
4. Texymuii KOHTPOJIb, AynuTopHs Ui TEKYIIErOo KOHTPOJIS M HPOMEXKYTOUHOU
MPOMEKYTOUHAS arrectanuu Ne22
aTTecTalys VYueOHast MeOenb (CTONBI, CTyJdbs, JIOCKa ayaUTOpHAsd,
WHTEpPaKTUBHAs JOCKA)
5. CamocrosTenbHas AymuTtopust A7 CaMOCTOSITENIbHOW paboThl, OCHAIlleHHas
pabota KOMITHIOTEPHON TEXHUKOW C BO3MOYXHOCTBIO TOIKITFOUEHHS K

cetn «MHTEpHET», MPOrpaMMON 3KPAHHOIO YBEIWYEHHS H
00€eCrevyeHHbII T0CTYIIOM B 3JEKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA, YHTAIBHBIN 321 .
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