owywer 1GR3 PRETE BETEGIAYIA 1 BBICIIETO OBPABOBAHMSI POCCUICKOM OEJIEPAIIH

MHdJOpMaLLl/Iﬂ 0 Bnaﬂe%ﬁEPAﬂbHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJEHHWE BBICIIETO OBPASOBAHMS

®NO: CrenaHos Masen MBaHOBng < . .
< MOHAJILHBIN HMCCIIe0BaTeIbCKUN aaepHbId yHUBepcuteT « MDD
[omxHocTb: Pykosoautens HTU HVI%&L/IM@VI a Acp y p

[ata nognucanus: 26.02.2026 15:21:05 OBOYPAVIBCKHUM TEXHOJOIrMICCKUM HHCTHUTYT—
YHukanbHbli npGYAEHRTLAGARRATEHOTO TOCYIAPCTHEHHOrO aBTOHOMHOT'0 00Pa30BATE/BHOTO YUPEKICHHS BBICIICTO 00Pa30BaHHs

8c65c591e26h2d8e460927740cf7526 XS HAIHIQEATBHBIN UCCIEN0OBATENLCKUN AIepHbLi yHHBEpeuTeT «MUDK
(HTU HUAY MUDN)

Koanem:xx HTU

]_II/IKJ'IOBaH MCTOJAUYICCKAass KOMHUCCHA CCTCCTBCHHOHAYYHLBIX U
CONMAJIbHO-TYMaHUTAPHBIX JUCHUIIIINH

OJOBPEHO
Vuensim Cosetom HTU HUAY MUOU
IIpoToxon Ne 1 ot 31 mapra 2022 1.

PABOYASA TIPOI'PAMMA
YUYEBHOI'O IPEJIMETA
VIL.09.Y ®U3UKA

s cryaenToB kosutemxka HTU HUAY MUOU,

00yyJaromuxcs Mo nNporpaMme CpeaHero npodhecCuoHaIbHOTO 00pa3oBaHuUs

cneruaiasHocTs 08.02.01
«CTpOUTENBCTBO U AKCIUTYaTAIUs 3IaHUI U COOPYKEHUI»
ouHas popma oOydeHHs

Ha 0aze OCHOBHOTO 00111eT0 00pa3oBaHUs

KBaJIM(PUKALIHS

TCXHUK



COJEP)KAHUE

cTp.
ITACIIOPT PABOUYEN ITPOIPAMMBI YUEBEHOI'O ITPEJIMETA «®U3UKA»............... 5
CTPYKTYPA U COAEP)XAHUE YUEBHOI'O ITPEAMETA «®U3UKA».....cccvvveeiiiiineanns 7
VYCIJIOBUA PEAJIM3ALINU I[TPOT'PAMMBI YUYEBHOI'O ITPEJIMETA «®U3UKA» ......... 14

KOHTPOJIb 1 OHEHKA PE3VJIbBTATOB OCBOEHUA YYEEHOTI'O ITPEJIMETA ......... 17



1 MACHOPT PABOYEN IPOI'PAMMBI YYEBHOI'O NPEJIMETA
«ODU3BUKA»

1.1 OobsacTh npuMeHeHus padoueil MPorpaMMbl

PaGouas mporpamMmma y4eOHOTO TIpeAMETa SIBISIETCS 4YacThblO  OCHOBHOM
npodecCuoHanbHOM 00pa3oBaTeNbHON MTPOrpaMMbl IO CHEIHATIBHOCTH CPEIHETO
npodeccuonansaoro oopazoBanus 08.02.01 «CTpouTenbCTBO U SKCIUTyaTaUs 3AaHUN 1
COOpYXEHHI» W TpelHa3HayeHa Jais peanu3auuu (eaepaabHOr0  KOMIIOHEHTa
rOCyapCTBEHHOTO 00pPa30BaTEIBHOTO CTAaHAApTa CpeaHero oOlmiero oOpa3oBaHMs B
nepenenax OCHOBHOM mpodeccuoHanbHOM oOpaszoBatenbHoM mnporpammbl CIIO ¢
y4€TOM TEXHOJOTUYECKOTO MPOGUIIs MOTydaeMoro 0opa3oBaHusl.

[Ipu ocBoenun cnenuanbHoctu CIIO Texnonmormyeckoro mnpodumist 08.02.01
«CTpOUTENBCTBO M HKCIUTyaTallMsl 3/IaHUM W COOPYKEHUN» (HU3MKa U3Yy4daeTcsl Kak
npoduibHbIA yueOHbI npeaMer B o0beme 124 yaca. IlporpamMma opHeHTHpOBaHa Ha
JOCTHKCHHE CIICITYIOIINX IENIeH:

— OCBOCHHE 3HaHUN O (yHAAMEHTAIbHBIX (PU3MUYECKHX 3aKOHAX W TMPUHIIMIIAX,
JeKAIUX B OCHOBE COBPEMECHHOW (M3MYECKOW KapTHUHBI MHUpa; HanOOJIee Ba)KHBIX
OTKPBITUAX B 00acTH (DU3UKH, OKA3aBIIUX OMPEACIAIONICEe BIMSHHC HA Pa3BUTHE
TEXHUKH U TEXHOJIOTUW; METOJaX HAyIHOTO ITO3HAHMS TIPUPOIHI;

— OBJIAJICHUC YMEHHUSAMHU TPOBOJAWTH HAONIOACHHS, TJIAHUPOBATH W BBIMIOTHATH
OKCIIEPUMEHTHI, BBIJBUTATh TUIIOTE3bl M CTPOUTH MOJEIH, NMPUMEHSTh MOJyUYCHHbIE
3HaHUS MO (PU3MKE TSI OOBSICHEHUS! PA3HOOOPa3HBIX (PU3UUYECKUX SIBJICHUN U CBOMCTB
BCIIECTB; TMPAKTUYECKOTO  HWCIOIB30BaHUA  (U3WYECKUX  3HAHWHA,  OICHUBATH
JIOCTOBEPHOCTH €CTECTBEHHOHAYYHOH MH(POPMAIIHH;

— pa3BUTHE I[I03HABATEIIBHBIX HMHTEPECOB, HWHTEIUICKTYATbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM B mpolecce TMPUOOPETEHUS 3HAHUKW W yMEHUH TI0 (QU3HKe C
UCIIOJIb30BAaHUEM  PA3NIMYHBIX  HWCTOYHMKOB  MH(OpPMAIMM U COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH;

— BOCIIUTaHUE YOEXKICHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB MPHUPOIHI;
WCIIOJIb30BAHUS JOCTKEHUN (DU3MKU Ha OJIaro pa3BUTHS YEIOBEUCCKOMN ITUBUIN3AIINN;
HEOOXOJMMOCTH COTPYAHHYECTBA B TMPOIECCE COBMECTHOTO BBIMOJHEHUS 3ajad,
YBOXHUTEIHPHOTO OTHOIICHUS K MHCHHIO OINMMOHEHTa TMPH OOCYXIACHUH MPOOJIeM
CCTECTBEHHOHAYYHOTO COJICpKaHUSA; TOTOBHOCTH K MOPAIbHO-ITUYCCKON OIICHKE
WCIIOJIb30BAHUSI HAYYHBIX JIOCTHDKCHHM, UYYyBCTBA OTBETCTBEHHOCTH 3a 3aIllUTY
OKPYXaroLen cpeabl;

— UCMOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH JIs PEIICHUS] TPAKTUYECKUX
3aJa4 TOBCEIHEBHON JKM3HU, oOecrneueHusi O0e30MacHOCTH COOCTBEHHOM JKH3HH,
PaIMOHAIBHOTO MTPUPOIOTIOIB30BAHMS 1 OXPAHbBI OKPYXKAIOIMIEH CPEIbl.



Pabouas mporpamMMa ydeOHOTO mpeaMeTa MOXKET ObITh HCIIONb30BaHA IPYTHUMH
00pa3oBaTCIbHBIMA ~ YUPSKIACHUSAMH  MPOPECCHOHATBHOTO W JIOTIOJHHTEIHLHOTO
o0pa3zoBaHMs, peATM3YIOIIMMH 00pa30BaTEIbHYIO MPOTpaMMy CPEIHETO OOIIero
obpazoBanmsi  ctpykrype OIIOII mpu  ocBoenum  cmenmansHocTedt  CIIO
TEXHOJIOTHYECKOTO MPOHIIS.

1.2 MecTo yuyeOHOTro mpeaMera B CTPYKType OCHOBHOIi NMpogeccHOHAJLHOM
o0pa3oBaTe/IbHON MPOrpaMmbl: YIeOHBIN MPEAMET BXOAUT B 001I€00pa30BaTEIbHBIN
IIUKJI U OTHOCUTCS K IPO(UIBHBIM 00I11e00pa30BaTeIbHBIM YU€OHBIM MIPEIMETaM.

1.3 Heau u 3agayud y4eOHOro mpeaMera — TpeOOBaHHMSI K pe3yabTaTam
O0CBOCHMS Y4eOHOTI0 mpeaMeTa:

B pesynbTaTte ocBOeHUs yueOHOTO MpeMeTa 00yUYaroUUiiCcs TOIKEH YMETb:

- ONHUChIBaTh U OOBACHATh (PU3MYECKHE SBICHUS WU CBOWCTBA TEN: JIBU)KECHHE
HEOECHBIX TeJ U UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA I'a30B, )KUIKOCTEH U TBEPABIX
TEJ; DSJIEKTPOMArHUTHYIO WHAYKIUIO, PaCIpOCTPAHEHUE BJIEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOMCTBA CBETA; U3yUYEHHUE U MOTJIONIEHUE CBETa aTOMOM; POTOA((PEKT;

- OTJIMYATh TUIOTE3bI OT HAYYHBIX TEOPHUIL;

- JeJ1aTh BBIBOJbI HA OCHOBE dKCIIEPUMEHTAIIBHBIX JaHHBIX;

- NPUBOAMTH TPHUMEPHI, MOKA3BIBAIOIIME, YTO: HAOJIOJEHUS U HKCHEPUMEHT
ABJISIFOTCS. OCHOBOW JUISl BBIJBMJKEHHSI THIIOTE3 W TEOpPUHM, IO3BOJISIIOT IPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (pU3MUECKas TEOpUsl JaeT BO3MOXKHOCTb
OOBSACHATH M3BECTHBIC SBJICHUS NPUPOABI M HayuHble (DAKThl, NPEJICKa3bIBaTh EIle
HEU3BECTHBIC SBJICHHUS;

- NPUBOJUTH NPUMEPHI MPAKTHUYECKOTO HCHOJIb30BAaHUS (PU3MYECKUX 3HAHUMA:
3aKOHOB MEXaHUKH, TEPMOJAVHAMHUKHA W JJIEKTPOJUHAMUKH B SHEPIETHKE; Pa3IMYHBIX
BUJIOB 3JIEKTPOMAarHUTHBIX M3JIYyYEHUH I Pa3BUTUS PaJuo U TEICKOMMYHMKAIUH,
KBaHTOBOW (DM3WKH B CO3/TaHUHU SJIEPHOU SHEPTECTHUKH, JIA3€POB;

- BOCIPUHHMMATh U Ha OCHOBE MOJIyYEHHBIX 3HAHHMI CaMOCTOSATEIBHO OLEHUBATH
uHpopmaluio, cogepxauryrocs B cooodmenusx CMU, UnrepHeTe, HaydHO-TOMYISPHBIX
CTaThsIX;

- TPUMEHSATH NOJyYCHHbIC 3HAHUS IS perieHns QU3NUecKUX 3a/1ay;

- OMpenensaTh XapakTep PU3NIECcKoro mpoiiecca o rpaduky, Tabauie, hGopmyie;

- U3MEPATh pAl (PU3NUECKUX BEIMYHH, NMPEACTABISAS PE3ylbTaThl U3MEPEHHUM C
Y4ETOM MX MOTPELIHOCTEMN;

- UCHOJb30BaTh IPUOOPETEHHbIE 3HAHUA M yMEHUS B  IPAKTUYECKOH
JESTEIbHOCTY U IOBCEIHEBHOM JKM3HM  JIsi:  o0ecnedeHuss  0Oe30MacHOCTH
KU3HEAESITEIbHOCTH B IPOLIECCE MCIIONb30BaHUSI TPAHCIIOPTHBIX CPEACTB, OBITOBBIX
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AJIEKTPONPUOOPOB, CPEACTB PAIUO- U TEIEKOMMYHUKAIIMOHHON CBSI3U; OIICHKU BIUSHUS
HA OpraHu3M uYeJOBeKa W JIPyrue OpPraHU3Mbl 3arps3HEHHsS OKPYXAlOIeW Cpessl;
paIoHaIBHOTO MIPUPOIOTOIB30BAHUS U 3AIUTHI OKPY>KAIOIIEH CPEIbl.

B pesynbpTaTte ocBoeHHs yueOHOTO MpeaMeTa 00yUJarouiics TOMKEH 3HATD:

- CMBICJ TOHSATHA: (U3MYECKOE SIBIICHUE, THIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aMMOJICUCTBHE, DJIEKTPOMAarHUTHOE TMOJe, BOJHA, (OTOH, aToOM, aTOMHOE SO,
MOHU3UPYIOIINE U3TyUeHUs, TUTAHETa, 3Be3/1a, TallakThKa, BeeneHHas;

- CMBIC]T (DU3UYECKUX BEJIMYMH: CKOPOCTb, YCKOPEHHE, Macca, Cuja, UMITYJhC,
paboTa, MexaHMuYecKas OHHEpPTHusi, BHYTPEHHsSI SHEprusi, aOCONIIOTHas TeMIeparypa,
CpenmHsisi KHUHETHYECKas OSHEpPrus 4YacTHI[ BEIIECTBAa, KOJUYECTBO  TEIUIOTHI,
AJIEMEHTAPHBIN YJEKTPUUECKUI 3apsLT;

- CMBICHT (PU3UYECKUX 3aKOHOB KJIACCHYECKONW MEXaHUKH, BCEMUPHOTO TITOTCHHUS,
COXpPAHEHHUS DHEpPruu, HMIyJbCa M DJIEKTPUUYECKOro 3apsAna, TEPMOJAUHAMUKH,
AIIEKTPOMArHUTHON UHAYKIINH, PoTodPdeKTa;

- BKJIaJl POCCUMCKUX M 3apyOexXHBIX YUEHBIX, OKa3aBIIUX HauOoJIblIee BIUSHUE
Ha pa3BUTHE (PUBUKH.



2 CTPYKTYPA U COAEP)KAHUME YYEBHOI'O ITPEJIMETA «®U3UKA»

2.1 OO0BbeM y4eOHOI TMCUMILUIUHBI M BUAbI YUeOHOMH padoThI

Oo0bem

Bupa yue0Hoii padoThl —
MakcuMmanbHasi yueOHasi Harpy3ka (Bcero) 124
Oo0s3aTeIbHAA ayAUTOPHAA YueOHas HArpy3Ka (Bcero) 116
B TOM YHCJIE:
JIEKIINU 68
nabopaTtopHbie pabOThI 44
KoHcynbranum nepes 3K3aMeHOM
CamocrosiTeibHas padoTa (IOATOTOBKA K 3K3aMEHY)
JK3aMeH




2.2 PaGounii TeMaTHUYeCKUii IUIAH U cojiep:kaHue yueOHoro npeamera «Ouznka»

HaumeHnoBaHue pa3aeioB

Conepmaﬂne yqeﬁﬂoro mMartepuaJia, naﬁopaTole,le U MPAKTUYCCKUE paﬁOTLI, CaMOCTOATEC/IbHAA paﬁoTa

O0BeM yacoB

U TeM o0yuarommuxcst
Beenenue Copneprxanue yueOHOro MaTepHrasa
dusnka — HayKa o0 IpUpoe.
EcrecTBeHHOHAYYHBII METO MO3HAHUS, €T0 BO3MOYKHOCTH U T'PAaHMIIbI TPUMEHUMOCTH. MojenupoBanue 2
(bu3nyeckux sIBICHUN U poLeccoB. Poib s3kcriepuMeHTa U TEOpUH B IIPOLIECCE TTO3HAHUS PUPOJIBI.
dusnueckue 3aKkoHbl. OCHOBHBIE 3JIEMEHTHI (PU3MUYECKON KapTUHBI MHUPA.
Pa3nen 1 o5
Mexanuka
Tema l. 1 Copepxanne yueOHOro MaTepuaia
OCHOBBI KHHEMATUKU OTHOCHUTEIHHOCTh MEXaHHUYECKOTO IBMKEHHUS. CHCTEMBI 0TCYeTa. XapaKTePUCTUKN MEXaHUYECKOTO ABHKCHUS:
«IIE€PEMEIIEHUE, «CKOPOCThY, «YCKOPEHUEN. 4
Bunp! nBukenus (paBHOMEpHOE, PaBHOYCKOPEHHOE) U UX rpaduyeckoe onucanue. JpuxeHue
110 OKPY’KHOCTH C OCTOSIHHOM 10 MOJTYJIKO CKOPOCTBIO.
CamocTosrenbHas padoTa 00yJaromuxcst
CocraBieHrne CHUCTEMATU3UPYIOIIEro KoHcHekTa «OCHOBHBIE MOHSATHS, ONPEAETICHUs, 3aKOHBI U (OPMYIIbI
KAHEMaTHKH.
CocraBneHne KOHCIIEKTa «/[BrUKeHHe Mo OKPYKHOCTH C MTOCTOSIHHOM 10 MOJTYJIFO0 CKOPOCTBIOY.
Pemenue 3anay no teme «Knnematukay.
Tema 1.2 Copneprkanue yueOHOro MaTeprasa
OCHOBBI TUHAMUKH Bzaumopeiictue ten. [IpuHunn cynepno3uimu cuJ. 4
Cuipl B IpupoJie: YIPYrocTh, TPEHHE, CHIIA TSHDKECTH. 3aKOH BCEMUPHOTO TSAroTeHus. HeBecoMocTs.
JlaGopaTopHble paboThI 4
M3MepeHne mioTHOCTH TBEPJOTO Tella MPAaBUIbHONW TeOMeTpudecKoi (hOpMBI.
CamocrosrenbHas paboTa oOyuaromumxcs
CocraBieHre CHCTEMaTU3UPYIONIEro KOHCIeKTa «OCHOBHBIE TIOHATHS, OIpPENEIeHHs, 3aKOHbI U (POPMYJIBI
JTUHAMUKWY. Perienue 3a1au Ha MpUMeHeHUe 3aKkoHOB Hpl0TOHA, 3aKOHAa BCEMUPHOTO TATOTEHUSI.
BrimonHeHue 3a1anus BapuaTUBHOTO XapakTepa 1o TeMe «CHITbl B MEXaHHUKE)
CocraBieHne KOHCIEKTa, MOATrOTOBKa pedepara, Aokiana (mo Beidopy): «Bkmaxg W. HeioToHa B
(dbopMUpOBaHUE €CTECTBEHHOHAYYHOW KapTHHBI MUPa» («3Hau€HUE TPYI0B BBIJAIOLINXCS MEXAHUKOB IS
pa3BUTHS (DUBHKNY).
Tema 1.3 Copneprxanue yueOHOTO MaTepHrasa
SAKOHEI COXpAHEHHS 3aKOH COXPAaHEHHs UMITYJIbCa U PEAKTUBHOE JIBU)KEHHE. 4
B MEXaHUKE

3aKOH COXpaHEHHs] MEXaHUYECKOM sHepruu. PaboTa 1 MOIITHOCTS.




JlabopaTopHbie paboThI

[TpoBepka 3aKkoHa COXpaHEHUS SHEPTUU MPU NIEHCTBUU CUIT TSXKECTH U YIIPYTOCTH. 2
CamocTtosTrenbHas paboTa 00yJaromuxcst
CocraBieHre CHCTEeMaTU3UPYIOIIEro KOHCIEKTa «3aKOHbI COXPAaHEHUS B MEXaHUKE)
Pemenue 3a1ay Ha MPUMEHEHHUE 3aKOHOB COXPAHCHUS UMITYJIECA Y SHEPTUH.
CocraBieHne KoHCHeKkTa (MOAroToBKa pedepata, mokmana (mo BeiOOpy)) «lIpakTrueckoe MCIONb30BaHUE
3aKOHOB MEXaHUKI.
BrinosHeHue 3a/1aHusl BApUAaTUBHOTO XapakTepa Mo TeMe «3aKOHbI COXPAaHEHHS B MEXaHUKE.
Tema 1.4 CopepxaHre yueOHOro MaTepuaiia
Mexannueckue Mexannueckue konedanus. AMIUIUTYIa, IEPHO/I, YacToTa, (aza konebanuii. CBoOoaHbIE
K0J1€0aHNs U BOJIHEI Y BBIHYXKJIEHHBIE KosieOanus. Pezonanc. 2
Mexannueckue BosHbl. CBOWCTBA MEXaHUYECKUX BOJH. JlJiMHA BOJIHBI. 3BYKOBbBIE
BOJIHBIL. YJIBTPa3BYK U €T'0 UCIIOJIb30BAHNUEC B TEXHUKE ¥ MEHUITHHE.
JlaGopaTopHbie paObOThI 4
Omnpenenenne yCKOpeHusi CBOOOAHOTO MaJIeHUs ¢ MOMOIIbIO MaTEeMaTHUYECKOT0 MasgTHUKA.
KonTponbHble paboThl 1
[TucemenHas npoBepouHasi paboTa 1o TeMe «3aKOHbI MEXaHUKUY
CamocTtosTenbHas paboTa 00y4Jaromuxcst
CocraBneHne cucTeMaTu3upyromiero Koncnekra «KomnedarenbHoe IBUKEHHUEY.
W3ydeHue Tembl (cocTaBIeHHE KOHCIIEKTa, IOJATOTOBKa pedepaTa, mokmnana (mo Beioopy)) «Mcmonb3oBanue
3BYKOBBIX (YJIBTPa3BYKOBBIX) BOJTH B TEXHUKE U MEIUIINHE
Pemenue 3amay o teme «KosebareapHO€e IBIKEHNE)
CocraBieHrne CHCTEMAaTHU3HMPYIOIIEro KOHCHeKkTa (MoAroTroBka pedepata, Aokiana (1o BeIOOpY))
«OCHOBHBIC TTOJIOKCHHSI MEXaHUCTHUSCKON KapTUHBI MHPAY.
Paznea 2
MouekyasipHas 29
¢pusuka.
TepMoanHAMHKA
Tema 2.1 Octosbl Conepxanue yueOHOTo MaTepHana
MOJIEKYIISIPHO- -
KMHETIHIECKOM HcTtopust aroMucTHUECKUX YueHHid. HaOmoieH s U OMBITHI, MOATBEPKAAIOININE ATOMHO-MOJIEKYIISIPHOE 5
TeopHH CTpOCHHE BelecTBa. Macca U pa3Mepsbl MOJICKYJI.
TennoBoe aBMkeHHE. AOCONIOTHAS TeMIIEpaTypa Kak Mepa CpeiHel KNHEeTUYEeCKOW YHEPTHH MOJIEKYII Ta3a.
Monenp naeanbHOro raza. Csizb MKy JaBJICHUEM U CPEAHEH KUHETUUYECKON SHEPrUel MOJIEKYJ ras3a.
JlabopaTopHbie pabOThI 4

[TpoBepka cripaBeITMBOCTH 00BETMHEHHOTO 3aKOHA T'a30BOT0 COCTOSTHHSI.
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CamocrosrenbHas paboTa 00ydaromumxcs

CocraBnenne koHcTiekTa «OCHOBHBIC MTOJIOKEHUS MOJIEKYIIPHO-KMHETHYECKON TEOPUH U UX OIBITHOE
obocHoBaHue» COCTaBICHHE CUCTEMATH3UPYIONIETo KOHCHeKTa «OCHOBHBIE MOHATHA U 3aKOHBI
MOJIEKYJISIPHO-KHHETUYECKON TEOPHI.

Pemenne 3aga4 no reme «MoeKyIsIpHO-KUHETHYECKAST TEOPUS.

BrinonHenue 3ajanns BApUaTHBHOTO XapaKkTepa 1o TeMe «3aKOHbI Ta30BOTO COCTOSHHSD.

Tema 2.2
ArperaTHble
COCTOSIHUS BEILLIECTBA

CopepxaHue yueOHOro Marepuaia

OObsicHeHHE arperaTHhIX COCTOSIHUI BEIIECTBA HA OCHOBE aTOMHO-MOJIEKYJIAPHBIX MPECTaBICHUH.
HacpliienHble 1 HeHaChILEHHBIE Mapbl. BiiaxxHOCTH BO31yXa.

U (pa3oBbIE IEPEXOIbI IToBepXHOCTHOE HATSHKEHUE M CMaYMBaHUE. MOZEIb CTPOCHHUS )KUKOCTH. 4
Mogenb cTpoeHust TBEpAbIX Tell. MexaHn4ecKkrue CBOMCTBA TBEPBIX Tel. 3akoH ['yka. AMOpQHbIe BemecTBa u
AKHUJIKME KPUCTAILIBL.
V3MeHeHUs arperaTHblX COCTOSIHUM BEIIECTBA.
JlabopaTopHbie paObOThI
N3mepenue oTHOCUTENBHON BIAXXHOCTH Bo3ayxa. Onpenenenue 6
K03(pHILIMeHTa TEMI0BOro PaCIIuPEHUS ME/IH.
CamocTosrenbHast padoTa 00yJaromuxcs
CocraBieHne CUCTEMAaTU3UPYIOIIEr0 KOHCIEKTa «XapaKTepUCTUKA KUIKOTO
cOCTOsIHUS». BpInonHeHue 3a1anns BapuaTUBHOTO Xapakrepa 1o teme «TemnoBoe
paciIupeHue».
CocraBieHre CHCTEMaTU3UPYIOIIEro KOHCIIeKTa «MexaHnuecKrue CBOMCTBa TBEPIbIX Tell. 3akoH ['ykay.
Pemenue 3ana4 Ha mpuMeHeHne 3akoHa I'yka.
N3yuenue Temsl (cocTaBieHUE KOHCIEKTa) «AMOP(HBIE BEIIECTBA U KUIKUE
Kpuctajbl». CocTaBlIeHHE CUCTEMATU3UPYIOUIET0 KOHCIIEKTa «Da30Bble IEPEXObD.
Tema 2.3 CopepxaHre yaeOHOTo MaTepraia
OcHoBBI BuyTpenHss sHeprus u padbota rasa. [lepBblii 3aK0H TEpMOIMHAMUKH. 5
TEPMOJANHAMUKHI HeoOpaTtumocTs TemIoBbIX IporieccoB. TemioBele ABUraTeny U oxpaHa okpyskatomieit cpeasl. KIT/I rennoBsix
JIBUTaTeIen.
KoHTponbHbIe paboThl 1
[TucemenHOe TecTupoBanue no teme «MonekynsapHas GU3nNKa U OCHOBBI TEPMOJANHAMUKI.
CamocTosTenbHas paboTa 00yJaromuxcs
CocraBieHne CHCTEMaTU3UPYIOLIETO KOHCIIEKTA «OCHOBBI TEPMOJANHAMUKI.
[Tonroroska k cemuHapy 1o teme «lIpakTuueckoe HCHOIB30BAHNE 3aKOHOB MOJIEKYJIIPHON (pU3UKH 1
TEPMOJIMHAMHUKNY (COCTaBIICHHE KOHCIIEKTA, TIOJITOTOBKAa pedepara, qokiaaa (1mo BeIOopy)).
CocraBieHne KOHCIIEKTa «3HaueHUe TPYAOB BBIJAIOIIUXCSA YUYEHBIX B 00JIACTH MOJIEKYJISIPHONU (DU3UKU U
TEPMOJAMHAMUKY JIJISI Pa3BUTHS PUIUKNY.
Pa3zpgen 3 48
DJIEKTPOAUHAMHUKA
Tema 3.1 CopepxaHuie yueOHOro Marepuaia 4
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DIEKTPUUECKOE TOJIe

B3anmoneiicTBre 3apsSKEHHBIX TE. DINEKTPUUECKUN 3apsil. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO0 3apsaa. 3aKOH
Kynona.

Onekrpuueckoe nojie. Hampspkennocts nosst. [lorenuuan nons. Pasnocts norenumanos. [IlpoBoanuku

Y IUDJICKTPUKH B AJICKTPUUYECKOM M0JIe. DJIEKTpUuIecKas eMKocTb. Konaencarop.

CamocTosrenbHas paboTa o0yJaromuxcs
CocrapneHne cucreMaTunpyromero «OnbITHOE T0Ka3aTelbCTBO CYIIECTBOBAHMS IICKTPUUECKOTO

noJisi». CocTaBiIieHUE CUCTEMATU3UPYIOIIET0 KOHCIIEKTa «DIeKTprudeckoe mose. 3akon Kymonay.
Pemienue 3a1a4 1o TeMe « DJICKTPHUSCKOE MOJIE.

Tema 3.2
3aKOHBI TOCTOSTHHOTO
TOKA

Conepkanue yueOHOro MaTepuaiia

[TocTrosiHHBIN 3nekTpuueckuil ToK. Cuila TOKa, HapsKEHUE, SIEKTPUUECKOE COIIPOTUBIEHHUE. 3akoH Oma Juist
yudacTtka nenu. [locnenoBaTesnbHOE U NapajuleIbHOE COeIMHEHUs NPOBOAHUKOB. D/IC ncrounuka Toka.

JlaGopaTopHbie pabOThI
N3yuenue 3akoHa OMa i yyacTKa LIEnH.
N3mepenne 9/1C 1 BHYTpEHHET0 CONTPOTHUBIIEHUS! HCTOUHUKA 3JIEKTPUYECKON SHEPIHH.

CamocTrosrenbHas padboTa 00yJaromuxcst
CocraBieHne CuCTEMaTU3UPYIOIIEr0 KOHCIIEKTa «3aKOHbI IOCTOSIHHOTO TOKa».

Perenue 3aqa4 1mo reMe «3aKOHBI TOCTOSTHHOTO TOKAY.
BrinonHeHue 3aaHns BAPUATHBHOTO XapaKTepa II0 pacyeTy napaMeTPOB DIEKTPUUIECKON IEIH.

Tema 3.3 Temiosoe

CopepxaHue yueOHOro MaTepuaia

TennoBoe AelicTBUE QJICKTPHUICCKOI'O TOKA. 3akoH I[)KOYJ'IH—.HCHLI&. MoOIIHOCTh QJICKTPHUYICCKOI'O TOKA.

JEHUCTBUE
MEKTPHIECKOTO CamocrosiTenpHas padoTa 00yqaromuxcst 5
CocraBieHre CHCTeMaTU3UPYIOIIEro KOHCeKkTa «TernoBoe AeicTBHE ANEKTPUYECKOro ToKa. 3akoH [ xoymns-
TOKa Jlenuay. Pemenue 3aa4 Ha pacyeT MOIIHOCTH 3JICKTPUYECKOr0 TOKA, HA TEIJIOBOE JICMCTBHE TOKA.
Tema 3.4 CopepxaHrie yaeOHOT0 MaTepraiia
Onekrpuuecknii Tok B | [lonynpoBoxnuku. CoOCTBEHHAs M PUMECHAs! IPOBOJUMOCTH MOJYTIPOBOIHUKOB.
TOJTYTPOBOTHHKAX [TomympoBoiHUKOBEIH Ar0. [lomynpoBOIHUKOBEIE TPUOOPHI.
CamocrosiTenpHas padoTa 00yqaromuxcst
CocraBieHne CHCTEMAaTU3NPYIOMIETO KOHCIIEKTa «DJIEKTPHUYECKUI TOK B TTOJTYIPOBOTHUKAX .
CocraBineHue KoOHcHeKTa (MoAaroroBka pedepata, aokiaana (mo BeiOOpy)) «IIpumeHenue
MIOJTYTIPOBOTHUKOBBIX MTPUOOPOBY.
Tema 3.5 CopepxaHne yueOHOro MaTepuaia

MarxautHoe noJje

Maruautsoe noie. ITocTosHHBIe MATHUTEL 1 MarHUTHOE 1o1¢ Toka. Cuita AMHepa.
HpI/IHI_II/IH JICVCTBUS QJICKTPOABUTATCIIA. 3J'ICKTpOI/13MCpI/ITCJ'ILHLIC HpI/I60pBI.

CamocTosTenbHas paboTa 00yJaromuxcs
CocraBneHue KOHCIEKTa (MOAroToBKa pedepara, qokiaaaa (1o Beioopy)) «IIpunimn gercTBus
anexTpoasuraresns». CocTaBieHUE KOHCIIEKTa (MOATOTOBKa pedeparta, Tokiazaa (1Mo BEIOOPY))

«DNEeKTPON3MEPUTETHLHBIC TPUOOPHIY.
Pemrenue 3amad nmo reMe «MarHuTHOE II0JIEY.
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Tema 3.6
DJeKTpOMarHuTHas

HWHIOYKIUA

Coneprkanue y4eOHOT0 MaTeprasa

NHnykius MarHUTHOTO 1oJisl. MarHUTHBIN OTOK. SIBJI€HUE 3IEKTPOMAarHUTHOW HHAYKIIMU. 3aKOH

ANEKTPOMArHUTHON MHAYKUMH. [IpaBuio Jlenua.
Camounaykuus. ManyktuBHOCTH. BuxpeBoe
JNEKTPUYECKOE TOJIE.

JlaGopaTopHblie pabOThI

N3mepenne MHIYKTUBHOCTU KaTYIIKH.
M3ydeHne sBlIeHUS DJICKTPOMArHUTHOM HHIYKIIHH.

CamocrosTenbHas padoTa 00ydaromuxcs

CocraBieHre CHCTEMaTU3UPYIOLIEr0 KOHCIIEKTA «SIBIEHHUE 3JIEKTPOMArHUTHOM
uHAYKIUW». COCTaBlIeHHE CPABHUTENIbHOM TabauLbl « BUXpeBble MO MArHUTHOE U
anekTpudeckoe». Pemenue 3agad no teme «J€KTPOMArHUTHAsT MHTYKIUS).

Tema 3.7
[TepeMeHHbIl TOK

CopepxaHue yueOHOro MaTepuaia

[IepeMeHHBII TOK. J[eHCTBYIOINE 3HAYECHUS CUJIbI TOKA U HaNpspKeHUs. [[puHImn neicTBrs HHIYKIHOHHOTO
reHeparopa.

Konpencarop u kaTy1ika B L€l IEPEMEHHOT0 TOKa. AKTUBHOE COIPOTHUBIICHUE.

Tpancdopmarop. [IponsBoacTso, nepeaaya u notpediaeHue eKTporHepruu. [Ipobiemsl 3HeprocoepexeHusl.
TexHuka 0€30MacHOCTH B 0OpAIIEHUH € JIEKTPUIECKHM TOKOM.

CamocTosrenbHas padoTa 00yJaromuxcst

Pemenne 3aa4 Ha pacyeT mapameTpoB NEPEMEHHOTO TOKa

[MoxroroBka k nuckyccuu 1o teme «IIpodiemsl sHEprocOepekeHus» (COCTaBICHNE KOHCIIEKTa, IIOATOTOBKA
pedeparta, T0KIaa)

Tema 3.8
KonebarenbHbIit KOHTYD

Conepkanue y4eOHOro MaTepuaiia

Koneb6arenbHblit KOHTYp. CBOOOIHBIE AJIEKTpOMAarHUTHbBIE KosieOaHus. BeIHyX/1eHHbIe
AJIEKTPOMarHUTHBIE KoJIeOaHUsl. DIEKTPUUECKUIN pe30HAHC.

CamocrosTenbHas padoTa 00ydaromuxcs
CocraBneHnue cucteMaTu3upyroniero koucnekra «lIpespaiienue sHEprun B 3aKpbITOM KOJIEOATEIIEHOM KOHTYPE».
Penienue 3a/1a4 Ha pacyeT MapamMeTpoB AJIEKTPOMArHUTHBIX KOJICOaHUH.

Tema 3.9
DJIEKTPOMarHuTHOE
oJie u
3JI€KTPOMAarHUTHbHIE
BOJIHBI

Conepxanue yueOHOTo MaTepuaiia

SJ'ICKTpOMal" HUTHOC II0JIC. SHCKTpOMaI‘ HUTHBIC BOJIHEI. CKOpOCTL OJICKTPOMAIrHUTHBIX BOJIH.
HpI/IHI_II/IHLI PaaroCBA3U U TCIICBUACHUS.

KoHTposnbHbIE padOTHI
[TucpMeHHas mpoBepoyHas paboTa Mo TeMe «JIEeKTPOMArHUTHBIE KOJIeOaHHsI U BOJTHBIY.

CamocTosTenbHas paboTa o0yJaromuxcs

CocraBieHHEe CHCTEMATH3UPYIONIETO KOHCIIEKTa «DJIEKTPOMArHUTHOE TTOJIE ¥ AJIEKTPOMArHUTHBIC BOJTHBD.
CocraBieHre KOHCIIeKTa (MOAT0TOBKa pedepara, nokiaaa (1o BeIO0pY)) «3HaueHHe TPYJIOB BBIIAIONINXCS
YYEHBIX (B 007aCTH JICKTPOIUHAMUKH) JIJIs1 (HOPMHUPOBAHMSI DJICKTPOMArHUTHOW KapTHHBI MUPaY;

«DNEeKTpOMArHUTHAsT KapTHHA MUPA U €€ OTPAaHUYCHHOCTDY.
CocTraBjaeHHe KOHCIEKTa, MOATOTOBKA pedepara, mokmana (o Beioopy) «lIpumepsl MpakTHYSCKOro
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HCIIOJIB30BAHHUA PA3JIMYHBIX BUAOB 3JICKTPOMArHUTHBIX H3Hy‘l€HHﬁ AJId pa3sBUTUSA pagruo U TCHCKOMMWHK&HHﬁ)).

Tema 3.10

CBeT Kak
3JIEKTPOMarHuTHas
BOJIHA

Conepxanue y4eOHOro MaTepruaia

CBer Kak JJIGKTPOMAarHMWTHas BOJHA. 3aKOHBI OTpaKeHUS U mperomieHus cBera. [lonmHoe BHyTpeHHee
OTpa’KEHHUE.

Unrepdepennus u nudpaxus ceera. Jucnepcus ceera.

Paznuunble BUBI 37IEKTPOMArHUTHBIX U3JTYYSHUH, UX CBOMCTBA U MPAKTUYECKUE TPUMEHEHUSI.

OnTuueckue npubdopsl. Pazpemaronias cnocoOHOCTh ONTHUECKUX MPUOOPOB.

JlabopaTopHbie padOThI
Omnpenenenue nokasaTesns MpeaoMieHus cTekia. M3yuenue
uHTephepeHIH 1 AU(paKIK CBETa.

CamocTosTrenbHas padoTa 00yJaromuxcst
Brmmonmenne 3aaHus BApUaTUBHOI'O XapaKTepa «3aKOHBI OTPAXKCHUSA U ITIPCIIOMIICHHUA CBCTa».

W3ydenue Tembl (cocTaBlIeHHE KOHCIIEKTA, MOATOTOBKA pedepara, fokinaa (1mo Beidopy)) «Onrtudeckue
npubopsl. Paspemratoniast cnocoOHOCTh onTHYECKUX MpuOopoB. [IpakTnyeckoe UCIoIb30BaHUE ONITHUECKUX
IPUOOPOBY.

N3ydeHue Tembl (COCTaBI€HNE KOHCIIEKTa, TOArOTOBKA pedepara, Jokiaaa (1o BbIoopy)) «PaznuuHble BUIbI
AIEKTPOMArHUTHBIX U3TYyYCHHH, UX CBOMCTBA U MPAKTUYECKUE TPUMEHEHUS.

N3yuenue Tembl (CocTaBieHNE KOHCIIEKTA, TOJATOTOBKA pedepara, gokiaa (mo Beioopy)) «BosHoBBIE CBOICTBA
cBeTay. BrimonHeHue 3a1aHrs BapuaTUBHOTO XapakTepa 1no Teme «BoJIHOBbIE CBOICTBA CBETAY.

Pasznen 4 Crpoenue
aToMa M KBaHTOBas
(pusuka
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Tema 4.1
KBaHTOBBIE CBOWICTBA
cBeTa

Conepxanue y4eOHOro MaTepuaiia

BonHoBEIE 1 KOpIyCKyJIsIpHBIE cBOMCcTBa cBeTa. ['unoreza M. [linanka o kBanTax. @OTOH.

dotorhdexr.
TexHUYeCKHe yCTPOHCTBA, OCHOBaHHbBIE HA UCIOJIb30BaHUU (hoToaddekra.

KoHTposnbHbIe paboThI
ITucbmenHas nmpoBepouHasi padbota no reme «Potorddexr

CamocTosTenpHas padboTa 00yJaromuxcs

CocraBiieHHE CUCTEMATU3UPYIOIIETO KOHCTIEKTa «KBaHTOBBIE CBOKICTBA CBETAY.

CocraBnenue koHcniekTa «lIpuMepsl IpaKTHUECKOTrO UCTIOIB30BaHUs 3aKOHOB (PoTodPdeKTar.
Pemenue 3a1a4 Ha MpyMEeHEHNE ypaBHEHUS! DUHIITENHA 1)1 BHEeNIHero Ggoro3ddexra.

Tema 4.2
Crtpoenue aroma

CopepxaHre yueOHOro MaTepuana

Crpoenue aToma: maaHeTapHas MoJieiab U MoJenb bopa. [lornomienne n ucmyckanme CBeTa aTOMOM.
KBaHTOBaHue sHepruu.
[IpuHIIMTT 1EMCTBUS U MCIIOJIB30BAHUE Ja3epa.
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CamocrosrenbHas paboTa 00ydaromumxcs
CocraBiieHHE CHCTEMaTH3UPYIOIIETro KoHcIekTa «CTpoeHne aTroMa (TutaHeTapHasi MOJIeINb, MoJIelb bopa)y.
CocraBnenue KOHCIEKTa (MOAroToBKa pedepara, nokmnana (mo Beidopy)) «lIpunimn neiictBus u obnactu

MMPUMCHCHHA
JIa3CPOB».

Tema 4.3
®u3uka aTOMHOTIO sjIpa

Conepkanue yueOHOro MaTepuaiia

Crtpoenue atomHoro aapa. M3zoronel. Oueprus cBsazu. CBsi3b Macchl U 3HEPTUU. S iepHast

OHCPICTHUKA.
Pa,I[I/IoaKTI/IBHBIe HU3JIYUYCHUS U UX BOS,Z[CI;'ICTBI/IG Ha )XUBBIC OPpTraHHU3MBI.

CamocTosrenbHas paboTa o0yJaromuxcs

CocraBieHre cucTeMaTU3UPYIOLIETro KoHCIeKkTa «CTpOeHHE aTOMHOTO SIApay.

[ToaroroBka kK cemuHapy (COCTaBleHHE KOHCIIEKTa, MOJArOTOBKa pedepata, qokiana (1Mo BHIOOPY))
«[IpobGyieMbl ¥ MEPCIIEKTUBBI PA3BUTHS SCPHONU SHEPTCTUKI.

CocraBieHrne KOHCIEKTa, MOAroTOBKa  pedepata, Aokiana (mo BbiOOpy)) «MoHU3MpyOMKME H3IYYEHUS
U WX BO3JICHCTBUE HA KUBBIC OPTraHU3MBD).

Paznea 5

JBoJaronua BeejieHHoM

Tema 5.1
Oporonus BeenenHoi

CopepxaHue yueOHOro MaTepuaia

DddexTt Jomiepa u oOHapyx)eHUEe «pa3deranus» rajakThK. boybiioi B3peIB. Bo3MokHBIE ClieHapUH BOJIIOITUN
Bcenennoii.

DBOJTIONMS M SHEPTUSI TOPEHUs 3Be3/. TepMmosiiepHbiii cuHTe3. OO0pa3oBaHue

TIaHeTHbIX cucteM. CoHeYHas cucTeMa.

CocraBieHne KOHCHeKTa (IoAroToOBKa pedepata, Jokiaaa (1o BEIOOpPY)): «Bo3MokHbIE cLieHapUH ABOJIIOLIUN
Bcenennoit», «Ctpoenue CoiaHIa U 3BE31».
CocraBieHne KOHCIEKTa, TOAr0TOBKa pedepara, 1okiajaa (1o BIOOpY) «3HaU€HHE TPYI0B BIIAIOLIUXCS

yUYeHBIX Ui (POPMHUPOBAHUS COBPEMEHHOW KapTUHBI MUPay.
CocraBieHre CUCTEeMaTU3HPYIOIIEro KOHCIeKTa (IMOAr0ToBKa pedepara, 1okiaaa (mo Beioopy)) «OCHOBHbBIE
MIOJIOKEHHUSI COBPEMEHHOM (hM3UUECKON KapTHHBI MUPAY.

KOHCY.HBTaI_[I/II/I K 3K3aMCHY

CamocTtosrenbHas paboTa (MOAr0TOBKA K 9K3aMEHY)

DK3aMeH

Bcero:

124
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3 YCJIOBUA PEAJIN3AILIN ITPOI'PAMMBI YYEBHOI'O
INPEIMETA «®PU3UKA»

3.1 TpeboBanus K MUHHUMAJbHOMY MaTepuaJbHO-TEXHUYECKOMY
odecneyeHnIo

Peanuzanms mporpamMmbl  yueOHOTO TIpenMera TpeOyeT Hamudus Yy4eOHOTro
kaOuHeTa «PU3UKNY.

O6opynoBanne yaeOHOTO KaOMHETA:

— JIGCMOHCTPAIIMOHHBIM CTOJI W  KOMIIBIOTEPU30BaHHOE pabodee MecTo
MIPEIo/1aBaTelIs;

— KOMIUIEKT 3JIEKTPOCHAa0KEeHUs KabuHeTa (PU3UKH;

— KOMIUIEKT MHHCTPYMEHTOB JIJI1 pa0OThI Y JIOCKH;

— JIOCKa KJIacCHas HaCTCHHAs TPEXDJIEMEHTHAsI, C METAJUIMYECKUM TTOKPBITHEM;

— TIOCAJI0YHBIC MECTA MO KOJIMYECTBY O0yUJaIONTUXCS;

—  KaJIbKYJISATOPHI HHKEHEPHBIC TI0 KOJUICCTBY 00 YIAFOIINXCS;

—  KOMIUICKT Y4eOHO-METOANYECKUX MAaTEPHAJIOB;

— KOMIUJIEKT 000pYAOBaHUS JIJIsl BHITTOJTHEHUS J1a00paTOPHBIX padoT;

— KOMIUIEKT 000pyAOBaHUS JJIsl AEMOHCTpAIuii (PU3NIECKUX OIBITOB;

— IUIAaKaThl IO JUCIUIUINHE.

Texauueckue cpeacTBa 00ydeHUs:

— WHTEpaKTHUBHAS IOCKA C JINIICH3UOHHBIM ITPOTPAMMHBIM 00CCIICUCHUEM;

— MYJIBTUMEAUNHBIN IPOEKTOD;

— HOYTOYK

—  KaJbKYJISATOPBI.

3.2 UndopmanuonHoe odecnevyeHue 00yueHust

Ilepeyenb pexoMeHayeMbIX Y4eOHbIX wu3AaHuii, HWHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIMTePaTypPbl

OCHOBHBIE€ UCTOYHUKHU:

1 dmutpueBa B.®. @wusuka gus8 npodeccuili U crnenHalbHOCTEH
texuudyeckoro mpodwis [Tekct]: yuebnuk. 5-¢ us3m., crep. — M.: M3narenbckuit
LEeHTp «Axkaaemusi», 2016.

2 JImutpueBa B.®. ®wusuka s npodeccuii U CeNUATBbHOCTEH
TexHuueckoro npodwuis: Coopuuk 3aaau [Tekcr]: yued. nocobue . — 1-e uza.. — M.:
N3natensckuii ieHTp «Akagemus», 2016.

JIOTIOJIHUTEIHHBIE HCTOYHUKHU:

1 JmwutpueBa B.®. ®wusuka [Tekcr]: yueOnuk. 12-e¢ uzm., crep. — M.:
N3natensckuil eHTp «Akagemusi», 2010.

2 JlmutpueBa B.®. 3agaum mo d¢usmke [Tekct]: ydeb. mocobume. — 3-¢
u3a.,crep. — M.: U3narenbckuil neHTp «Akagemus», 2009.
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3 Knanos JI.C., XKnanos JI.I'. ®usuka [Tekct]: yueOHuk. - 4-¢ u3f., uchp. -
M.: Hayka, 2006.
HNHTepHeT — pecypchi:
1 Enunoe oxkHO nmoctyna k oOpaszoBaTeiabHbIM pecypcaM: IIpodeccronansnoe
oOpa3oBaHue: pasuen «MareMaThka U eCTeCTBEHHO-HayYHOe 00pa3oBaHMEy, TOAPa3aei
«Dusukar) [DnexTpoHHbIi pecype| — Pexxum mocryma: http://www.window.edu.ru/;

2 Enmnoe okHO mocTyma k oOpazoBarenbHBIM pecypcam: Obmiee oOpa3oBaHue:
noJipa3aes «Dusnka [DneKTpOHHBIIH pecypc] —  Pexum JIOCTyTIA:
http://www.window.edu.r/;

3 DnextponnHas 6mbnuorexa OtkpoiToro Komiemxa» 2.6, Otkpsitas duszuka
2.6. YacTs 1, 2) [DnekrpoHHbIi pecypc]| — Pexxum mocrtyma: http://www.physicon.ru

[Tepnoanyeckue n3naHus:

1 «KBaHT»: Hay4YHO-TIONYJSAPHBIM (PU3UKO-MATEMATHUECKUI >KypHAI IS
IIKOJIbHUKOB U CTYJICHTOB;

2 «ATOM-TIpeccay: eXKeHeIeNTbHAs Ta3eTa POCCUHCKIX aTOMIIUKOB;

3 «llonynspuas mexanuka» /Popular Mechanics/: xypHai o ToM, Kak yCcTpOeH
MHD.
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4 KOHTPOJIb U OHEHKA PE3YJbBTATOB OCBOEHUSA
YYEBHOI'O IPEJIMETA

KoHTposib M oOHEHKAa pe3ylbTaTOB OCBOEHUS Y4eOHOTro TmpeaMmeTa
OCYILECTBIISIETCS MPENOIaBATEIEM B MPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHITUNA U
71a00paTOpHBIX pabOT, TECTUPOBAaHUS, a TAaKKE BBINOJHEHUS OO0YYarOUIMMUCS
WH/IMBUIyaJIbHBIX 33JJaHUI, IPOEKTOB, UCCIIEOBAHUI.

PesyabTaTnl 00y4yeHust

(ocBOEHHBIE YMEHUS1, YCBOCHHbIE 3HAHUSI) @opMBbI H METOIbI KOHTPOJIS H OLIEHKH
pe3yJbTATOB 00yUeHHUs

YMeHus:
OIUCHIBATh U OOBACHATH (PU3NYECKUE SIBICHUS U DKclepTHas OLleHKa B X0JI€ IPOBEICHUS U
CBOICTBA TEJ: IBUKEHUE HEOECHBIX TEJI U 3alUThl 1a00paTOPHBIX padoT
HCKYCCTBEHHBIX CITyTHUKOB 3eMJIM; CBOMCTBAa ra3oB, | VIHTepnpeTanus pe3yabTaToB HaOIIOACHUS 3a
AKHUJIKOCTEN U TBEPABIX TEN; JJICKTPOMArHUTHYIO JEATEIbHOCTBIO 00YJaIOIIUXCs B TIpoLiecce
MHJIYKIHIO, pACIPOCTPaHEHHE JIEKTPOMArHUTHBIX | BBINOJIHEHUS] WHAMBMYalbHbIX 3aJaHUN
BOJIH; BOJIHOBBIE CBOMCTBA CBETA; U3Iy4YECHUE U WuTepnperanus pe3yabTaToB HAOIIOACHUS 32
MIOTJIOIEHHE CBeTa aTOMOM; (poTO3(hdeKT JeSITeIbHOCTBIO 00YUYaIOLINXCS B IIpOLIEcce

IPYIIIOBOM JUCKYCCUHU

OKcnepTHas OLICHKA PE3yJIbTaTOB KOHTPOJIBHBIX
paboT (TecTupoBaHus)

WnTepnperanus pe3yabTaToB HAOIIOACHUS 3a
JESTEIbHOCTBIO 00YYaIOUIMXCs B IIPOLIECcCe
HpoBeIeHUs 1abopaTOpHO pabOTHI
DKcrepTHas OlIeHKa BBIMOJIHEHHBIX
CaMOCTOSITENIbHBIX paboT

DKcnepTHas OLIEHKa BBIIOJIHEHUS 3a/1aHUH K
3a4€Ty IO JUCLUIUINHE

OTJIMYATh THIIOTE3bI OT HAYYHBIX TEOPHId DKcrepTHas OI[eHKa B X0JIe IPOBEICHUS U
3alIUThI Ja0OPATOPHBIX PabOT
WuTepnperanus pe3yabTaToB HAOIIOICHUS 32
JeSITeIbHOCTBIO 00YUYaIOLINXCS B ITpoLecce
BBITIOJTHEHUS] WHAWBHIYaJIbHBIX 3aJJaHUN
WuTepnperanus pe3yabTaToB HAOIIOACHUS 3a
JeSITeTPHOCTHIO 00OYJAIONIMXCS B POIIECCE
IPYyNIIOBON AUCKYCCUU

WuTepnperanus pe3yabTaToB HAOIIOICHUS 32
JeSITeIbHOCTBIO 00YUYaAIOLINXCS B ITPOLIEcce
MPOBEACHUS JTa0OPATOPHOU pabOTHI

JIeNaTh BBIBOABI HA OCHOBE DKCIIEPUMEHTAIBHBIX DKcnepTHas OlleHKa B XOJI€ TPOBEICHUS U
TTAHHBIX 3aIUTHI Ta0OPaTOPHBIX pPaboT
WuTepnperanus pe3yabTaToB HAOTIOACHHS 32
JeSITeTPHOCTHIO 00YYAIOIIMXCS B TPOIIECCE
MIPOBEJICHUS JIa0OpaTOPHOU PabOTHI

MPUBOJIUTH MPUMEPHI, TOKA3BIBAIOIINE, UTO: DKcnepTHas OLEHKa B XOJI€ TPOBE/ICHUS U
HaAOJIOACHUS U SKCTIEPUMEHT SIBJISIIOTCSI OCHOBOM | 3allIUTHI TJAOOPAaTOPHBIX PaboT

JUIS BBIIBMDKEHUS TUIIOTE3 M TEOPUH, MO3BONIAIOT | MIHTepmpeTaius pe3ylibTaToB HAOMI0IeHUS 3a
ITPOBEPUTH HCTUHHOCTD TEOPETHYECKUX BBIBOJIOB; | NIESATEIHHOCTHIO O0YUAIONIUXCSI B POIIECCE

18



PesyabTaTnl 00y4yeHust
(ocBOCHHBIE yMEHHS, YCBOCHHbIE 3HAHNA)

YMenus:

DopMBbI U METOIbI KOHTPOJIS M OLIEHKH
pe3yJabTaToB 00y4eHHust

¢du3nveckas Teopus AaeT BO3MOKHOCTb
OOBSICHATB U3BECTHBIE ABJICHUSI IPUPOABI U
Hay4HbIe (DaKThI, IPEJCKA3bIBATH €Il
HEU3BECTHBIE SBJICHUS

BBITIOJIHEHUS] WHAMBHIYaJIbHBIX 3aJJaHUN
WuTepnperanus pe3yabTaToB HAOIIOACHUS 3a
JESATEIbHOCTBIO 00Y4aIOLIMXCs B IIPOLIECCE
IpyNIIOBON AUCKYCCUU

WuTepnperanus pe3yabTaToB HAOIIOACHUS 32
JeSITeIbHOCTIO 00YYaAIOLIUXCS B IIpoOLecce
MpOBeIeHUS J1abOPaTOPHON pabOTHI
DKcIepTHas OLIEHKa BBIMOJIHEHHBIX
CaMOCTOSITENILHBIX paboT

DKclepTHas OLIEHKa TEOPETUYECKON YacTu
3a7aHud K 3a4€Ty 10 JUCHUILUIMHE

IIPUBOJUTH IIPUMEPHI IPAKTHUECKOTO
MCTIOJIB30BaHUs (PU3NYECKIX 3HAHUI: 3aKOHOB
MEXaHHUKH, TEPMOJMHAMUKH U 3JIEKTPOIUHAMUKU
B DHEPIeTHUKE; Pa3JIUYHbIX BUIOB
JIEKTPOMArHUTHBIX U3TYYEHUN ISl pa3BUTHS
panuo M TeNEKOMMYHHKAIINNA, KBAHTOBOW (PU3HUKH
B CO3JaHMH SAJIEPHOM SHEPTETUKH, JT1a3€POB

WnTepnperanus pe3yabTaToB HaOIIOACHUS 3a
JeSTENIbHOCTBIO O0yUarOIINXCs B IIPOLIECCEe
I'PYNIIOBOM IUCKYCCUHU

DKcnepTHas OIIEHKa Pe3yJIbTaTOB KOHTPOJIBHBIX
paboT (TECTUPOBAHHMS)

WuTepnperanus pe3yabTaToB HAOIIOACHUS 32
JeSITeIbHOCTBIO 00YUYaIOLIUXCS B IIpOLIEcce
poBeIeHUs 1abOpaTOPHON pabOTHI
OKcnepTHas OLICHKa IPAKTUYECKOHN 4acTh
3a7aHud K 3a4€Ty 110 JUCLUILUIMHE
OKcnepTHas OLICHKA BBINIOJTHEHHBIX
CaMOCTOSITENIbHBIX paboT

OKcnepTHas OLEHKA 3alIUThl JOKJIa/a,
pedepara, UHAUBUIYAJILHOTO TBOPYECKOIO
3aJaHus

DKcnepTHas OlIeHKa TEOPETUYECKOM YacTu
3a/1aHus K 3a4€Ty 1O JUCLUILINHE

BOCIIpHMHUMATDb U HAa OCHOBEC ITOJTYUYCHHBIX 3HaHUU
CaMOCTOSITENTLHO OIIEHUBATh HHPOPMAIIHIO,
cozepxairyrocs B coobmieHusix CMU,
WNHTepHeTe, HaydHO-TTOMYJISPHBIX CTATHSIX

WHuTepnperanus pe3yabTaToB HAOIIOACHUS 32
JeSITeIbHOCTBIO 00YUYaIOLINXCS B ITpoLecce
BBITIOJTHEHUS] MHJIMBUYaJIbHBIX 3aJaHUN
WuTepnperanus pe3yabTaToB HaOMIOACHUS 3a
JeSITEIbHOCTBIO 00YYaAIOLINXCS B ITPOLIECcCe
IPYNIOBOM IUCKYCCUU

DKcnepTHas OlIeHKa BBITMTOJIHEHHBIX
CaMOCTOSITENIbHBIX paboT

DKcrepTHas OIleHKa MPAKTHYECKOH YacTh
3a/1aHus K 3a4€Ty 10 JUCLUILINHE
DKcrepTHas OLEHKAa 3alIUThl JOKJIa/a,
pedepaTa, HHIUBUAYATLHOTO TBOPYECKOTO
3aJJaHus
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PesyabTaTnl 00y4yeHust
(ocBOCHHBIE yMEHHS, YCBOCHHbIE 3HAHNA)

YMenus:

DopMBbI U METOIbI KOHTPOJIS M OLIEHKH
pe3yJabTaToB 00y4eHHust

MPUMCHATH IMOJIYYCHHBIC 3HAHUA IJId pCIICHUS
(bl/ISI/ILIeCKI/IX 3aJa4

DKcIepTHas OIIEHKA Pe3yIbTaTOB KOHTPOJIbHBIX
pabot (TecTUpoBaHU)

DKcrepTHas OIEHKA B XOZIe TPOBEACHUS U
3aIIMTHI TA0OpPaTOPHBIX pPadboT
WuTepnperanus pe3yabTaToB HAOIIOACHUS 32
JEeSITeNIbHOCThIO 00yYaroIInXcs B MpoLecce
BBITIOJTHEHUST WHANBUAYAIbHBIX 3aaHHIA
DKcnepTHas OLIEHKA BBITTOJTHEHHBIX
CaMOCTOSITENIbHBIX PadoT

DKcnepTHas OlleHKa MPAKTHYECKOM YyacTu
3a7aHud K 3a4€Ty 10 JUCHUILUIMHE

OIpENeIISTh XapakTep (PU3MYECKOro mporecca Mo
rpaduxy, Tabnuue, popmyie

OKcnepTHas OLICHKA PE3yJIbTaTOB KOHTPOJIBHBIX
paboT (TecTupoBaHuUs)

OKcnepTHas OLEHKA B XO/I€ TPOBEICHUS U
3alUThI JA0OPATOPHBIX PadbOT
WnTepnperanus pe3yabTaToB HAOIIOACHUS 3a
JESTEIbHOCTBIO 00YYaIOLIUXCS B IIPOLIECCe
BBINOJIHEHNS] WHIUBUIYaIbHBIX 3aJaHUN
WuTepnperanus pe3yabTaToB HAOIIOACHUS 32
JeSITeIbHOCTBIO 00YUYaAIOLINXCS B IIpOLIEcce
IpoBeeHUs 1a00opaTopHOil paboThI
OKcnepTHas OLICHKA BBINOJTHEHHBIX
CaMOCTOSITENIbHBIX paboT

OKcnepTHas OLICHKa IPAKTUYECKOHN 4acTh
3a7aHus K 3a4€Ty 10 JUCLHUIUIMHE

U3MEPSTh PsJl PU3MUECKUX BEJIUYUH,
MIpEICTaBJIsAs PE3yIbTaThl U3MEPEHU C yUETOM
UX TOTPEIIHOCTEN

OKcnepTHas OLEHKA B XO/I€ TPOBEICHUS U
3alUThl Ja00PaTOPHBIX pPaboT
WuTepnperanus pe3yabTaToB HaOMIOACHUS 3a
NeSITeNIbHOCTBIO 00yYaroOIINXCs B MPOLECcCe
poBe/IeHUs 1TabopaTOpHOH pabOTHI

HCI0JIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS
B MIPAKTUYECKON JACSITENFHOCTU U TIOBCETHEBHOM
JKU3HHU IS 00ecreueHus 0€30I1acCHOCTH
KU3HENESITEIIbHOCTHU B ITPOLIECCE UCTIOIb30BaHUS
TPAHCIIOPTHBIX CPE/ICTB, OBITOBBIX
ANEKTPONPUOOPOB, CPEICTB PAJAUO- U
TeHeKOMMyHHKaHHOHHOfI CBs3U, OICHKH BJIUSAHUSA
Ha OPTaHU3M YeJIOBeKa U JPYTUe OpraHU3MbI
3arpsI3HEHUST OKPYKAIOIEeH CPelibl;
paIMOHaIBFHOTO MPUPOIOTIOIB30BAHUS U 3AIITUTHI
OKpY>KaroIleu cpeibl

DKcrepTHas OI[eHKa B X0JIe IPOBEICHUS U
3alIUThI Ja0OPATOPHBIX PabOT
WuTepnperanus pe3yabTaToB HAOIIOACHUS 32
JEeATENIbHOCTBIO 00YJaOLIUXCsl B IIpOLIECcCe
TPYIIIOBON JUCKYCCUHU

WuTepnperanus pe3yabTaToB HAOIIOACHUS 3a
JEATENFHOCTHIO 00YJaOIINXCsI B TIpOLIecce
MIpOBeIeHUs J1abOPaTOPHON pabOTHI
DKcrepTHas OIIEHKa BBITIOJTHEHHBIX
CaMOCTOSITENIbHBIX paboT

DKcrepTHas OIIEHKa BBITIOJTHEHHBIX
CaMOCTOSITENIbHBIX paboT

DKcrnepTHas OICHKa 3alUThI JOKJIA/a,
pedepaTa, HHIUBUAYATLHOTO TBOPYECKOTO
3a7aHus

DKcrepTHas OIIeHKa MPaKTUYECKON YacTu
3aJaHMsl K 3a4€Ty 10 JUCLMILIMHE

3HaHus:

20




CMBICH TIOHSITHIA: (PU3HUECKOE SIBIICHUE, TUIIOTE3a,
3aKOH, TEOPHs, BEUIECTBO, B3aUMO/ICHCTBHE,
ANIEKTPOMArHUTHOE T0JIe, BOJIHA, OTOH, aTOM,
ATOMHOE SJIPO, HOHU3HUPYIOLITUE U3ITYICHHUSI,
[JIaHETa, 3B€3/1a, IaJlaKTuKa, Beenennas

DKcrepTHas OIICHKA BHIMIOJTHEHHBIX
CaMOCTOSTEIIbHBIX paboT

DKcrepTHAas OIICHKA Pe3yIbTaTOB KOHTPOJIBHBIX
pabot (TecTUpoBaHU)

DKcrepTHAas OIICHKA Pe3yJIbTaTOB YCTHBIX
OITPOCOB

DKcrepTHas OLEHKA 3alUThI JOKJIaaa,
pedepara, HHIUBUAYAITLHOTO TBOPYECKOTO
3a7aHus

WuTepnperanus pe3ylbTaToB HAOIIOICHUS 32
JeSITeIBbHOCTHIO 00YJaIOUINXCS Ha y4eOHOM
3aHSATHU

DKcrnepTHas OIL[eHKa 3alUThI pedepaTta
DKcrepTHas OIICHKA Y4acTusi 00y4Jaronierocs B
CEMHHApax

DKCrepTHas OLICHKA BBITIOJHEHHUS 3aIaHUH K
3aué€Ty MO AMCUUIUINHE

CMBICH (PU3NYECKUX BEITUYUH: CKOPOCTH,
YCKOpEHHe, Macca, CHila, UMITYJIbC, paboTa,
MeXaHWYeCKas SHEPTUs, BHYTPEHHSS DHEPIUsl,
a0COTFOTHAS TEMITEpaTypa, CPeIHss
KHUHETUYeCKasi DHEPTUsl YaCTHII BEIIECTBA,
KOJIMYECTBO TEILJIOTHI, AJIEMEHTAPHBIN
ANEKTPUYECKUH 3apsil

DKcIepTHas OLIEHKa BBINOJIHEHHBIX
CaMOCTOSITEIILHBIX paboT

DKcIepTHas OLIEHKA pe3yIbTaTOB KOHTPOJIbHBIX
paboT (TecTupoBaHuUs)

DKcIepTHas OLIEHKA pe3yIbTaTOB YCTHBIX
OIIPOCOB

DKclepTHas OLEHKa 3alUThl JOKJIa/a,
pedepara, HHIUBUAYATLHOTO TBOPYECKOTO
3a7aHus

WuTepnperanus pe3yabTaToB HAOIIOACHUS 32
JeSITebHOCTBIO 00YJaIOLINXCSl Ha y4eOHOM
3aHATHA

DKcrepTHas OLIEHKA y4acTHs 00y4aroIerocs B
CEeMHMHapax

DKcIepTHas OLICHKA BBITIOJIHEHUS 3a/1laHUH K
3a4€Ty MO TUCHUATIINHE

CMBICH (PU3NYECKUX 3aKOHOB KIIACCUUECKON
MCXAaHUKH, BCCMUPHOT'O TATOTCHU A, COXPAHCHUS
SHEPTUH, UMITYJIbCa M IIEKTPUIECKOTO 3apsia,
TEPMOIWHAMUKHU, BHGKTpOMaFHHTHOﬁ HUHAYKOUU,
¢dorordpdexra

DKcIepTHas OLIEHKa BBIMOJIHEHHBIX
CaMOCTOSITENIbHBIX paboT

DKcIepTHas OLIEHKA pe3yJIbTaTOB KOHTPOJIbHBIX
paboT (TecTupoBaHuUs)

DKcIepTHas OlIeHKA pe3yIbTaTOB YCTHBIX
OIIPOCOB

DKcrepTHas OLEHKa 3aIlMThI JOKJIa/a,
pedepaTta, HHANBUIYATLHOTO TBOPYECKOTO
3a7aHus

WuTepnperanus pe3yabTaToB HAOIIOACHUS 32
NesITeIbHOCTBIO 00YJaIOLINXCS Ha y4eOHOM
3aHATHHN

DKcIepTHas OLIEHKA y4acTHs 00yJaroIerocs B
CeMHMHapax

DKcIepTHas OlleHKa TEOPETUYECKON YacTH
3aJaHMsl K 3a4€Ty 10 TUCLMILIMHE
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BKJIJ] POCCHICKHX U 3apyOEIKHBIX YUCHBIX,
OKa3aBIUX HaHOOJbIIIEe BIUSHUE HA PA3BUTHE
bu3uKu

3KCHepTHaH OLICHKAa BBITIOJIHCHHBIX
CaMOCTOSTEIIbHBIX paboT

DKcrepTHAas OIICHKA Pe3yJIbTaTOB YCTHBIX
OITPOCOB

DKcrepTHas OIEHKA 3alUThI JOKJIaaa,
pedepara, HHIUBUAYAITLHOTO TBOPYECKOTO
3a7aHus

WuTepnperanus pe3yabTaToB HAOIIOICHUS 32
JeSITeIbHOCTHIO 00YJaIOUINXCS Ha y4eOHOM
3aHSATHU

DKcrepTHas OIIeHKA y4acTusi 00y4Jaronierocs B
ceMUHapax

DKcrepTHas OIICHKA TEOPETHYECKOM 4acTh
3aJjaHusl K 3a4€Ty 10 TUCIMILIINHE
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