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1. TACITIOPT
pado4eid mporpaMmsbl y4eOHOM TUCUUILINHBI

ECTECTBO3HAHHUE: PU3UKA

[razseanue oucyuniunsl 6 coomsememeuu 6 coomeememeuu ¢ PIOC COO]

1.1. Ob6sacTh npuMeHeHUs pado4yeid NPporpaMMbl y4eOHOM U CHUININHBI

PaGouass nporpamma  yuebnoi gucummiuHbl «ECTECTBO3HAHUE: ®U3HUKA»
cooTBeTcTBYyeT DenepallbHOMY TOCYIapCTBEHHOMY 00pa3oBaTelbHOMY CTaHIApTy CpPEIAHEro
(momHOTO) 001Iero 00pa3oBaHus, YTBEPKISHHOMY MprKazoM MunobpHayku Poccun ot 17 mas 2012
r. Ne 413 (pen. ot 29.06.2017) «O6 yrBepxkaeHuu (QenepasbHOr0 TroCyIapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAapTa CcpenHero (moyiHoro) odmiero oOpa3zoBaHus» (3aperHCTPUPOBAHO B
Munrocte Poccun 07.06.2012 N 24480)).

[Iporpamma  oOmieoOpaszoBarenbHor  yueOHoM  aucuumimael  «ECTECTBO3HAHUE:
OU3NKA» npennaznadena mns uszydeHuss OU3MKM B mnpodeccnoHanbHBIX 00pa3oBaTelIbHBIX
OpraHu3alsaX, PEATH3YIONIMX O00pa3oBaTEIbHYIO MPOrpaMMy CpeAHEro oomero oOpa3oBaHHS B
npejienax OCBOCHHs MPOrpaMMbI MOATOTOBKU creianictoB cpeanero 3sena (IMIICC3) na 6ase
OCHOBHOT'O 001IIero 00pa3oBaHMs MPU MOJATOTOBKE CHEIHATINCTOB CPETHETO 3BEHA.

[IporpamMma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obmiero odpazoBaHus,
NPEIbABISIEMBIX K CTPYKTYpE, COICPKAHUIO M pe3yabTaTaM OCBOCHHS Y4eOHOW JHCHUTUIMHBI
«ECTECTBO3HAHUE: ®U3UKAY, npumepHoii mporpaMmbl 00111€00pa30BaTEIbHON TUCIUTLIAHBI
«ECTECTBO3HAHUE: OU3HUKA» s npodeccHoHaIbHBIX 00pa30BaTEIbHBIX OpraHU3alui,
pexomeHioBaHHbIX DenepanibHbIM TOCYIApPCTBEHHBIM aBTOHOMHBIM yupekaeHueMm «DenepalibHblil
UHCTUTYT pa3BuTus oOpazoBanus» (PI'AY «DUPO») (IIporokosn Ne 3 or 21 urons 2015 r.), u B
COOTBETCTBUHM C PexkoMeHmanusMu MO OpraHU3alMu IOJIYYE€HHUs CpPEIHEro oOIero odpa3oBaHUs B
npejenax OCBOEHMsI 00pa3oBaTENbHBIX MPOTPaMM CPEIHEro MpoQecCHOHaNIbHOIO O0pa30BaHUS Ha
0a3e OCHOBHOro oOIIero oOpa3oBaHHsl C y4yeToM TpeboBaHui (eaepaabHBIX TOCYIAPCTBEHHBIX
00pa30oBaTeNbHBIX CTAHAAPTOB M  IOJy4aeMOW Mpo(eccHH WM CIEeHUAIBHOCTH  CPEIHETO
npodeccuoHaIbHOro obpa3zoBaHMs (MUCbMO JlemapTamMeHTa rocylapCTBEHHOM MOJUTHKH B cdepe
noAroToBkH pabounx kaapos u JITTO MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

ITporpamma yuebnoil aucrumnunsl «kECTECTBO3HAHUE: ®U3UKA» sBasercs OCHOBOH
Uit pa3paboTku pabouuMx mporpamMm, B KOTOpPBIX IpodeccHOHalIbHble 00pa3oBaTeNIbHbIE
OpraHu3alliy, pealu3yroue o0pa30BaTEeNbHYI0 MPOrpaMMy CpelHero oémero obpa3oBaHHs B
npenenax ocBoenus IIIICC3 na 0Gaze ocHOBHOro OOIIEro OOpa30BaHMs, YTOUHSIOT COJIEpKAHUE
yu4eOHOro marepuaia, MocCJIeOBaTeIbHOCTh €r0 M3YyY€HHUs, paclpesesieHue yuyeOHBIX 4acoB, BUJIBI
CaMOCTOSITENIbHBIX paboT, TEMaTUKY TBOPYECKUX 3aJaHuil (pedepaToB, AOKIAI0B, MHIUBUIYAIbHBIX
IPOEKTOB U T. I.), YUUTHIBasl CHEHU(PUKY MPOrpaMM IMOATOTOBKH KBAJIW(PUIMPOBAHHBIX pabOuuX,
CJIy’KaIllMX U CHEeIMAINCTOB CPETHEro 3B€Ha, OCBaUBAEMOM NMPo(eccuy Ui CHeHaTbHOCTH.

[IporpaMMa MOXKET HCIONB30BAThCS JPYrUMH TPO(GEeCcCHOHATbHBIMU 00pa30BaTEIbHBIMU
OpraHu3alUsAMH, PEeaTU3YIOUIMMHU 00pa30BaTENbHYIO MPOrpaMMy CpeIHEero oouero oopa3oBaHUs B
npenaenax ocsoenus [IIICC3 Ha 6a3e 0CHOBHOTO 00111€TO 00pa30BaHUA.

1.2 Mecto  yuyeOHOWi  JUCUMIUIMHBI B  CTPYKType  OCHOBHOM

npo¢eccuoHAIBHOI 00pa30BaTEIbHON MPOrPaMMBbI

Pabouas mporpamma peanusyercs B npenenax ocBoeHuss OITOIT CIIO na 6a3ze OCHOBHOTO
obmero obpaszoBaHus ¢ ToxydeHHeM cpeaHero obmero obpaszoBanus (IIIICC3) m wmsywaercs B
0011e00pa3oBaTeIbHOM IIUKIIE.

HNannas yueOHas mucnumummaa BxoauT B coctaB BA3OBbBIX (ITPO®UJIBHBIX) mucrunmux
obmeo6paszoBarenpHoro nukia [MIICC3.



1.3. Heaun u 3ama4u y4eOHOW AMCHUILUIMHBI — TPeOOBaHMS K pe3yJbTaramM
0CBOEHMS YUeOHOI TUCIUILINHBI:

Pabouas mporpamma y4eOHOW IUCHUIUIMHBI OPUEHTHPOBAHA Ha JIOCTHIKECHUE CIEIYIOLIMX
LEIIEn:

1. OCBOEGHME 3HAHMH O (YHIAMEHTAIbHBIX (DPU3MYECKMX 3aKOHAX M NPUHLHMIIAX, JISKAIIUX B
OCHOBE COBPEMEHHOH (hU3MYECKON KapTUHBI MUpPa; HanOOJee BaXKHBIX OTKPBITHIX B 00JaCTH
(Gu3uKN, OKa3aBIIUX ONpPEAEIAIOIIee BIMSHUE HAa Pa3BUTHE TEXHUKU U TEXHOJIOIMU; METOJax
Hay4HOI'O ITI03HaHUS IPUPOLBL;

2. OBJIAJICHUE YMEHUSMU MPOBOJUTH HAOIIOJCHHUS, INIAHUPOBATH M BBIMOJHATH SKCIIEPUMEHTHI,
BBIIBUTATh TUIIOTE3Bl U CTPOUTH MOJIEIH, IPUMEHSATh MOJTYYCHHBIC 3HAHUS TO (U3MKE IS
OOBsSICHEHUS] Pa3HOOOpa3HbIX (U3NYECKUX SIBICHUA M CBOWCTB BEHIECTB;, MPAaKTUYCCKU
WCIOJIb30BaTh (U3WYECKUE 3HAHMS, OICHUBATH JOCTOBEPHOCTh E€CTECTBCHHO-HAYYHOM
nH(popManuu;

3. pa3BUTHE MO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
mpouecce MpHoOpeTeHus: 3HaAaHUM UM yMEHMH 1O (U3MKE C HUCIOJIB30BAHUEM PAa3IMUHBIX
VCTOYHHUKOB MH(POPMALIMN U COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA,

4, BOCIUTaHHE YOSKJECHHOCTH B BO3MOXHOCTH HO3HAHUS 3aKOHOB NPHUPOJIbI, MCIIOJIb30BAHUS
TOCTIDKEHUH (U3UKK Ha OJlaro pa3BUTHS YEIOBEYECKON IMBHIN3AINH;, HEOOXOIUMOCTH
COTPYJHHUYECTBA B MIPOLIECCE COBMECTHOTO BBINOJIHEHUS 3a/1ad, YBAKUTEIBHOIO OTHOILICHHUS
K MHEHHIO OIIOHEHTAa TPU OOCYKICHHWU TPOOJIEM €CTECTBEHHO-HAYYHOTO COJEpKaHMUS,
TOTOBHOCTH K MOPaJbHO-ITUYECKOHN OLICHKE MCIIOJIb30BaHUs HAYUYHBIX JIOCTHKEHUM, YyBCTBA
OTBETCTBEHHOCTH 3a 3alUTy OKPYXKAIOIIEeH Cpeibl;

5. UCIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUNW M YMEHHM UIS pElIeHUS NPaKTUYECKUX 3a]ad
MMOBCETHEBHON JKM3HH, OOecrieueHus: 0e30MacHOCTH COOCTBEHHOW >KHM3HH, PAIMOHAIBHOTO
MIPUPOJIONONB30BaHUS M OXPaHbl OKPYKAIOIIEH Cpellbl U BO3MOKHOCTh MPUMEHEHUS 3HAHUN
TIPY PEIICHUH 33]1a4, BO3HUKAIOIINX B MOCICIYIONICH MPO()eCCHOHAIBHOMN eI TEITbHOCTH

OcBoenue coaepxkanust yuyeOHou auciuiuinabl «EctecTBo3Hanme: ®usnka» obecrieunBaeT
JOCTH>KEHHE CTYACHTaMU CIIEAYIOLIUX PE3yJIbTaTOB:

JIUYHOCMHbBIX .

1. YyBCTBO TOpPJOCTU M YBAKEHHUS K HCTOPUU M JOCTH)KEHHUSM OTEYECTBEHHOW (PHU3MUEecKOn
HayKd; (PU3MYECKH I'PaMOTHOE MOBEJCHHE B MPO(PECCHOHANBHOMN NEATETbHOCTH U OBITY MpH
oOpallleHuu ¢ IpudbopamMu U YCTPOUCTBAMU;

2. TOTOBHOCTh K MPOAOJDKEHHIO OOpa3oBaHMsI M TOBBIMICHHUS KBalM(UKauu B H30paHHOM
npodeccuoHaIbHOM ~ AESITETbHOCTH U OOBEKTHUBHOE OCO3HAHHE PONHU  (PUINYECKUX
KOMIIETEHIINI B 3TOM;

3. YMEHHE HCMOJIb30BaTh JOCTHUKEHHS COBPEMEHHOM (QU3NYECKOM HAyKH M (U3NYECKUX
TEXHOJIOTUH Ul TOBBIIIEHUS COOCTBEHHOTO HMHTEUIEKTYalbHOTO Pa3BUTHS B BBIOpAHHOM
poheCCUOHATBHON NeATETLHOCTH;

4, YMEHHE CaMOCTOSITEILHO JT0OBIBATh HOBBIC ISl ceOsl (M3MYECKHE 3HAHUS, WCIIONB3YS IS
9TOTO JIOCTYIHbIE HCTOYHUKH HH(OPMAIIHH;

5. YMEHHE BBICTPAUBATh KOHCTPYKTHUBHBIE B3aUMOOTHOILIEHUSI B KOMaH/€ MO PEIICHUI0 00IInX
3ajad4;

0. YMEHUE YIPAaBIATh CBOEH MMO3HABATEIBHON JESTEIBHOCTBIO, TPOBOJUTH CAMOOLIEHKY YPOBHS

COOCTBEHHOT'O HHTCJUICKTYAJIbHOT'O Pa3BUTH

mem anpedmemublx:

1. HCIOJIb30BAHUE  PA3JIMYHBIX BHUJOB IIO3HABATEIBHOW JIEATENBHOCTH JUISL  PELICHUS
(bU3UYeCKUX 3a/1ad, MPUMEHEHHE OCHOBHBIX METOJOB TMO3HaHUS (HAOIIONECHUsSI, OMMHMCAHMUS,
W3MEPEHMs, OKCIEPUMEHTa) i1  UW3YYEHUs  Pa3IMYHBIX  CTOPOH  OKpYyXKarouen
JICCTBUTEIIBHOCTH,

2 . HUCIIOJIBb30BaAHHUEC OCHOBHBIX HHTCJUICKTYAJIbHBIX onepaunﬁ: IOCTAaHOBKHU 3aJga4u,
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(dhopMynupoBaHUs THIIOTE3, aHAIM3a M CUHTE3a, CPAaBHEHUsS, 00OOIICHUS, CHCTEeMAaTHU3allNH,
BBISIBIICHUS] IPUYHMHHO-CJICICTBEHHBIX CBS3CH, IMMOMCKA aHAJIOTroB, (DOPMYITUPOBAHHS BHIBOJIOB
JUIS W3Yy4YEHUS PA3JUYHBIX CTOPOH (U3NYECKUX OOBEKTOB, SIBICHHH U TMPOIECCOB, C
KOTOPBIMH BO3HHUKAET HEOOXOIMMOCTh CTAJIKUBATHCS B TPO(ECCHOHAILHOU cdepe;

YMEHHE TeHEPUPOBATh UCH U OMPEACIISATh CPEACTBA, HEOOXOAUMBIE JIJISl KX PeaTn3aluy;

YMEHHUE HCIIOJIb30BaTh Pa3jIMyHble UCTOUYHUKU Ui MOJMy4YeHUsI (PU3MUECKON WH(pOpMAINH,
OLICHUBATH €€ JOCTOBEPHOCTb;

YMCHHC aHAJIM3UPOBATH U MPCACTABJIATH I/IH(I)OpMaI_II/IIO B pa3JIMYHBIX BUAX;

yMEHHE IYOJMYHO TPEACTABIATh pe3ylbTaThl COOCTBEHHOTO HCCIEIOBaHHS, BECTH
IHMCKYCCUH, JTOCTYIIHO W TapMOHHYHO coYeTas cojep)KaHhue M (OPMBI IPEACTaBISEMOI
uHpOopMau

npeoMemHuIX:

c(hOpPMUPOBAHHOCTh MPEJCTABICHUA O POJIU U MecTe (U3UKH B COBPEMEHHOW HAay4YHOMH
KapTUHE MHpPA; TOHUMaHue (GU3MUYECKON CYIIHOCTH HAOIIOAaeMbIX BO BCeleHHON SBICHMIA,
ponu ¢usuku B popmMHpoBaHUM Kpyro3zopa U (GyHKIMOHATIBLHOW I'PaMOTHOCTH 4YeJoBeKa IS
pELICHHS TPAKTUYECKHUX 3a7aY;

BJIaACHHUC OCHOBOIIOJararonimmMumu (bHSH‘leCKI/IMI/I MNOHATHUAMH, 3aKOHOMCPHOCTAMHA, 3aKOHAMU
1 TCOPUAMHU,; YBEPCHHOC NCIIOJIB30BAHUC (1)I/I3I/I‘IGCKOI71 TCPMHUHOJIOTMU U CUMBOJIUKH

BJIaAICHUC OCHOBHBIMH MCTOAAMU HAYYHOI'O TIO3HAHUA, HUCIOJIB3yECMbIMH B (I)I/I3I/IKGZ
Ha6JIIOlI€HI/IeM, OINMMCAHUEM, USMCPCHUEM, DKCIICPUMCHTOM;

YMCHHUA O6pa6aTBIBaTL PE3YyIbTAThI HSMepeHHﬁ, O6H8.py}I(I/IBaTI> 3aBUCUMOCTb MCIKAY
(1)I/I3I/I‘-I€CKI/IMI/I BCIIMYMHAMHU, 00BACHATH IMOJIYYCHHBIC PC3YJIbTAThI U ACJIaTh BBIBOABI,

c(hOpMHUPOBAHHOCTh YMEHUS peniaTh PU3NUECKHE 3a/1a4H;

c(OPMUPOBAHHOCTh YMEHHSI TPUMCHSATH IOJYYCHHBIC 3HAHUS ISl OOBSCHEHUS YCIOBHUI
MpoTeKaHus (PU3NYECKUX SBJICHUM B MPHUPOAE, MpodeccuoHANbHON chepe U sl TPUHSITUS
MIPAKTUYECKHUX PEIICHUI B OBCEAHEBHON KU3HU;

c(OPMHUPOBAHHOCTh COOCTBEHHON MO3MLMU 10 OTHOLICHUIO K (U3UYECKOM MHOpManu,
IIOJIy4a€MOM U3 Pa3HBIX HCTOYHUKOB




1.4. PekoMenayeMoe KOJIHYECTBO YaCOB HA OCBOeHHe pPadoyell MPOrpamMmbl
yueOHO TUCIUILINHBI:

0 CHEeLUaIbHOCTU [ 39.02.01 | | Counanpuas paGora

BCEr0 4acoB B TOM YHCJIE
MaKCHUMalIbHOU y4eOHON Harpy3Ku oOydaromerocs 4acoB, B TOM YHCIIE

00s13aTeNbHON ayAUTOPHOM y4eOHON HAarpy3Ku 00y4aroIIerocs 4acoB,

CaMOCTOSTEILHOM pa6OTBI o6yqalomeroc;1 YJacoB,



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI
2.1. O0bemM yueOHOM TUCHUIJIMHBI U BUABI Y4eOHO# padoThI

Ne Bua yueOHoi1 padoThl O0bem
4acoB
1 MakcuMmainbHas yueOHast Harpyska (Bcero) 58
2 OO6s3aTenpHas ayIUTOpHasl yueOHasi Harpy3ka (BCEro) 39
B TOM YHCIIE:
2.1 | mabopaTopHbIe U NMPAKTUIECKUE PAOOTHI 26
2.2 | neKuuu 13
3 | CamocrosrensHas pabora oGyqaromerocs (Bcero) 19
B TOM YHCIJIE:
3.1 | ”HIMBHUIYaTBHBINA UCCIIEIOBATEICKHIA MTPOCKT +
Vkaszvisaromes ()pyeue BUObL CAMOCMOIMENbHO pa60mbl npu ux Haaiuduu
HToroBeiii KOHTPOJb B (hopme P hHepeHIITMPOBAHHOIO 3a4€Ta 2 cemecTp
Hroro 58




2.2. TemaTH4ecKHii IVIAH U COiEPKAHME Y4eOHOM M CHUIIHHBI

EctecTtBO3HaHUE: PU3nKa

HaumeHnoBaHHe TUCHHUIJINHBI

Howmep pa3nesioB u
TeM

HanmenoBanme pa3iesioB U TeM O6bem
Conep:xkaHue yueOHOro MaTepuasia: JeKInH, Hacos
ceMUHapcKue (MPaKTHYeCKHe) 3aHATHS;

J1Ja0opaTopHble U KOHTPOJIbHbIE Pa00ThI;

cCaMoCTOoATEC/IbHAA paGOTa Oﬁy‘lalOIIII/IXCH
(ecu npedycmomperul)

Yposensn
OCBOCHUS

2

w

N

BBeaenne

Jleximun

CopeprkaHre ydeOHOTO MaTepuaia

1 dusnka — QyHIaMeHTaIbHas HAyKa 0 IPUPOJe

2 ECTCCTBGHHO-Hay‘lHLIfI MCTO/] IO3HAaHHs, €TI0 BO3MOKHOCTU U I'PAHUIIbI
IMPUMEHHUMOCTH

3 Pusnyeckas BennunHa. [lorpemnocta n3Mepenuil Gu3n4ecKux BENUIUH

4 3navyenue ¢uszuku npu ocsoeHnu npodeccuit CI1O u cneunansHoctei CI1O

CaMocTrosTeabpHas
paboTa CTyIeHTOB

[IpopaboTka KOHCIIEKTa 1

Paznen 1.

MexaHuka 14

Tema 1.1.

»

OCHOBBI KHHEMATHKH

Jlexumn

Cojeprkanue yueOHOrO Marepuasa

1 Mexannyeckoe aprxkenue. I[lepemenenne. I1yts. Ckopocts. PaBHOMEpHOE
NPSMOJMHEHHOE ABHKCHUE

2 Yckopenue. PaBHonepeMeHHOE PSIMOJIMHENHOE ABUKEHNE

3 PaBHOMepHOE IBMKEHHE IO OKPYKHOCTH

CeMuHapckue
(mpakTrdeckue)
3aHSTHS

3agaun 2

CaMmocTosiTenbHast
paboTa CTy/ICHTOB

ITpopaboTka KOHCIIEKTOB 2

Tema 1.2.

3akoHbl MexaHUKH HrroToHA 4

Jlexmn

Conepsxkanue yaeOHOTO MaTeprana

1 ITepBriii 3akoH HeroToHa

Cuna. Macca. Umnynsc. Bropoii 3akoH HeroToHa

2

3 OCHOBHOM 3aKOH Kjaccuueckoi nuHaMuku. Tpetuil 3akoH HeloToHa

4 3akoH BceMupHOTO TsroteHus. ['paBuranmonHoe nosue. Cuina TspxecTH. Bec.
Crioco6s1 nu3Mepenust Macchl Tel. CHiIbl B MEXaHUKE

WL IN

CeMuHapckue
(mpakTyeckue)
3aHSATHS

Pazbop 3amau 1

CaMocTosTenbpHast
paboTa CTy/IEeHTOB

Pabota ¢ yaueOHUKOM 1

Tema 1.3.

3aKOHEI COXpaHCHH B MCXAaHUKC 4

Jlekmumn

(B

Coneprxkanre yaeOHOTO MaTepraa

1 3aKoH COXpaHCHH UMITYJIbCA. PeakTuBHOE JABHMXKCHHC

2 Pa6ora cunbl. MontHocTh. DHeprus. Kuneruueckas sneprus. [loteHmansHas

SHEPrus

3 3aK0H COXpaHEeHNsI MeXaHW4ecKoi sHepruu. [IpuMeHenne 3aK0HOB COXPaHEeHHUs
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CeMuHapcKue 3amauun 2
(mpakTUyeckue)
3aHATHUS
CamocrosTenbHast IIpopaboTKa KOHCTICKTOB 1
paboTa CTyIeHTOB
Pazpea 2. MouJaekyasipaas ¢pusuka. Tepmoannamuka. 12
Tema 2.1. OCHOBBI MOJICKYJISIPHO-KMHETUYECKOM Teopuu. VneanbHbIi Ta3 6
Jlexmun 1
CopeprkaHre ydeOHOTO MaTepuaia
1 OCHOBHBIC TTOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOM Teopuu. Pasmepsl 1 macca 1
MOJIEKYJ 1 aToMOB. BpoyHoBckoe aBrkenue. Auddysus
2 Crpoenue ra3000pa3HbIX, JKUIKAX U TBEPABIX Tel. CKOPOCTH JABIKEHUS 1
MOJIEKYJ U UX U3MEpEeHHE
3 Wneansusiii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO- 2
KHHETUYECKON TCOPHHU T'a30B
4 Temnepatypa u ee u3mepenue. ['a3oBbie 3aK0HBI. AOCOIIOTHBIN HYIb 2
TeMIieparypsl. TepMonrHaMIYecKas IIKaia TeMIIepaTypbl. Y paBHEHHE
COCTOSIHMSI MJIcalTbHOTO Ta3a. MoJisipHasi ra30Basi OCTOSTHHAS
CemuHapckue Pemrenue 3agau, pabora ¢ rpagukamu 3
(mpakTrdeckue)
3aHSATUSA
CamocrosTenbHast 3amgauu 2
paboTa CTyIEeHTOB
Tema 2.2. OCHOBBI TEPMOJIMHAMUKHI 6
Jlexmun 1
Conepxanue y4eOHOTO MaTepraia
1 BHyTpeHHss sHeprus cucTeMbl. BHYTpeHHsIs1 sHEprusl naeaibHOro rasa. Pabora 1,2
Y TeIu10Ta Kak (POpMEI Iepenadn SHEPTHI
2 TermoemMkocTh. Y IenbHAS TETNIOEMKOCTh. Y paBHEHHE TETIOBOTO OaslaHca. 1,2
[lepBoe HavaI0 TePMOJAMHAMUKHU. A TMabaTHBINA IPOIIECC
3 [Ipuniun aeiicteus TerioBoit mammuel. KI1/] TemmoBoro nsurarens. Bropoe 3,2
HaYaJio TepMOAMHAMUKH. TepMoguHaMHuYecKas Kajaa TeMIeparyp.
XosonuiabHble MamuHbl. TeruioBkie qurarenn. OxpaHa MpUpoIbl
Cemunapckue 3amauun 3
(mpakTyeckue)
3aHATHUS
CamocrosTenpHas [ToaroToBKa AOKIJIAI0OB, pEIICHUE 3aa4 2
paboTa CTy/IEeHTOB
Aynutopubie: | 19=8J1+11113
CamocrosiTenibHasi pabora: 9
Bcero: 28
Il cemecTp
Tema 2.3. | CBoiicTBa MApOB, )KUAKOCTEH, TBEPABIX TEI 1
Conepxkanre yd4eOHOTO MaTepuaia
1 Wcnapenune n kongercamnus. HackimeHHbIH ap 1 ero cBoiicTBa. AGCOOTHAS U 1,2
OTHOCHTEJIbHAS BIQYKHOCTh BO3yxa. Touka pocel. Kunenue
2 XapakTepucTrKa )KUAKOTO COCTOSIHUS BenlecTBa. [[0BepXHOCTHBIN Ciloi 1
KUJKOCTU. DHEPTHs MOBEPXHOCTHOTO CJIOs. SIBJIEHUS Ha TPaHUIIE KUIKOCTH C
TBepAbIM TenoM. KanwisipHble sBIeHUS
3 XapaKTepUCTHKa TBEPAOI0 COCTOSIHUS BEIIECTBA. Y IPYIHe CBOMCTBA TBEPIbIX 1,2
ten. 3akoH ['yka. MexaHmueckne cBOWCTBA TBEpABIX Tel. TemtoBoe
pacmMpeHne TBEPbIX Tel U kuakocTel. [Inapnenue n kpucramumsanus
Cemunapckue 3agauu 1
(mpakTHgeckue)
3aHATHUS
Tema 2.4. Pemenwne 3amau 2
Conepkanue yu4eOHOTO MaTepuaia
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1 Hcnapenue u KoHACHCALMSL.
Kunenue
[1naBneHne M KpUCTAIITH3AIHS

2,3

CemuHapcKue 3amaun
(mpakTHyeckue)
3aHSTHUS

CaMocTosTeabHas Pabora ¢ KoHCIIEKTaMH, 3aJa4HUKaMU
paboTa CTy/IEeHTOB

Paspea 3. DJIEKTPOAMHAMHUKA

12

Tema 3.1. OJneKTpocTaTHKa

Jleximn

CopeprkaHre yqeOHOTO MaTepuaia

1 DnexTpuyecKue 3apsapl. 3aKOH coxpaHeHus 3apsaa. 3akoH Kymona

2 OnexTtpudeckoe noje. HanmpsskeHHOCTD 3nekTpuyeckoro moss. [punmun

Pa3HocTh moTeHIIMaI0B

cyneprno3unuy nojieit. Pabora cui snexrpocraruyeckoro noss. [loreHnuan.

3 JpnexTpuky B deKTpudaeckoM noe. [lomspusaust Tu3IeKTpHKOB.
[TpoBonHuKH B 35ekTpryeckoM noje. Konnencaropsl

Cemunapckue 3amgauu
(mpakTrdeckue)
3aHATHA

CamocrosTenbHas Pa300p TeopeTHuecKuX BOIPOCOB, PELICHUE 33124
paboTa CTyIEeHTOB

Tema 3.2. 3aKOHBI IIOCTOSSHHOI'O TOKA

Jleximn

[EEN

Cojeprkanue yueOHOro Marepuaa

1 VcnoBusi, HEOOXOAUMEIE IJII BO3HUKHOBEHUS U MOAAEPIKAHU DIIEKTPUYECKOTO
toka. Cuila TOKa ¥ TWIOTHOCTH ToKa. 3akoH OMa st yyactka nenu 6e3 9/1C

1,2

2 3aBHUCHMOCTh SJICKTPUYECKOTO COITPOTUBJICHUA OT MaT€puasia, JJIMHbI U

COIIPOTHBIICHHUS IPOBOJHUKOB OT TEMIIEPATYPbI

mIom@aan NornepeyHoro CCUCHUA IpoBOJAHHKA. 3aBUCHMOCTD QJICKTPUYICCKOIO

3 ONEeKTPOABIIKYILASA CHIIA HICTOYHUKA TOKA. 3aK0oH OMa [UIsl ITOJTHOM LIeMH.

TertoBoe neiicTBUE TOKA

Coenunenue npoBoAHUKOB. COCTMHEHNE NCTOYHUKOB YJIEKTPUICCKON SHEPTHH
B Oarapeto. 3akoH [xoyns—IJlenna. PaboTra u MOITHOCTh 3JIEKTPUYECKOTO TOKA.

1,2

Cemunapckue Pemtenne 3amau
(mpakTHyeckue)
3aHATUS

CamocTosiTenbHas ITpopaboTKa KOHCTIEKTOB
paboTa cTyIeHTOB

Tema 3.3. MarsuTtHoe nojie. DJIeKTPOMarHuTHas! HHIYKITHS

Jlexumn

ConepxaHue yueOHOTo MaTepuaia

1 BexTop nHAYKUIMU MarHUTHOTO moJis. JleiicTBUe MarHUTHOTO MOJIS Ha
MPSIMOJIMHEWHBIM MPOBOJAHUK C TOKOM. 3aKOH AMIiepa

1,2

2 B3aumoeiicTBre TokoB. MarHuTHBIN MOTOK. PaboTa 1o nepemMerneHuo
MIPOBOJIHHKA C TOKOM B MarHUTHOM I1oJie. J[elficTBre MarHUTHOTO MOJIS Ha
JaBwKymmics 3apsia. Cuna JlopeHna

1,2

3 DNeKTpOMarHuTHAS HHIYKIHSA. BUXpeBoe IeKTpUIecKoe moJre.
CaMOMHIYKITHS. DHEPTHsI MATHUTHOTO TIOJIS

1,2

Cemunapckue 3agauu
(mpakTuyeckue)
3aHATHS

CamocrosiTenpHas 3anaun. Koncrekrsl. [ToaroToBka K KOHTpOJILHOU padoTte

paboTa CTyIeHTOB

KonTpoabnas Tema: DyekTpoguHaAMHKa
pabora
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Paznen 4. KosebaHusi u BOJTHBI 2
Mexannueckue KonebaHnus. IeKTpoMarHUTHBIEC KoJieOaHus U 2
Tema 4.1.
BOJIHEI
Copeprkanre yqeOHOTO MaTepuaia
1 Konebarensnoe nemxenne. ['apmonmdeckue xonebanus. CBoOOOIHbIE 1
MeXaHHUUECKHE KoJleOaHus
2 [lonepeunslie U NPOAONbHBIC BOJTHBI. XapaKTEPUCTUKU BOJIHEIL. Y paBHEHUE 1
I0cKo Oerymieii BoHel. aTEpdepentns BomH. [lonsTre o mudpakiim BOJH.
3BYKOBBIE BOJHBI. YIBTPa3BYK U €T0 MPUMEHEHHE
3 [lepemennslii Tok. ['eHepaTop mepeMeHHOTo Toka. EMKOCTHOE M MHAYKTHBHOE 1
COTIPOTHBJICHHS MTEPEMEHHOT0 ToKa. 3aKkoH OMa TSl SIEKTPUIECKON TeTTH
MEPEeMEeHHOT0 TOKa. PaboTa 1 MOIIHOCTH MEpeMEeHHOT0 TOKa. | eHepaTopsl TOKa
4 DJIeKTpPOMarHUTHOE NOJIe KaK 0COOBIN BHJI MaTe€pUH. DJIEKTPOMArHUTHBIE BOJTHBI 1
Cemunapckue Paz6op 3amau 1
(TIpaKTHIeCcKue)
3aHATHUS
CamocrosTenpHas [TpopaboTka KOHCTIEKTOB 1
paboTa cTyIeHTOB
Paznex 5. OnTtuka 4
Tema 5.1. IIpupona ceeta 2
Jlexmun 1
Conepxanue y4eOHOTO MaTepHraia
1 CKOpOCTh paclpoCTpaHEHHUs CBETA. 3aKOHBI OTPAXKCHHSI U TIPEJIOMIICHUS CBETa 1,2
2 [Tonnoe otpaxenue. JIunzbl. I'na3 kak ontuyeckasd cucreMa. OnTuueckue 1,2
IpHOOPHI
CamocrosTenpHas 1
Pabota o yueOHHKY
paboTa CTyIeHTOB
Tema 5.2. BosHOBEIE CBOICTBA CBETA 2
CopeprkaHre yueOHOTO MaTepuaia
1 Wntepdepennns ceera. KorepeHTHOCTH CBeTOBBIX JTyueii. UHTepdepenius B 1
ToHKMX IuIeHKax. [Tonockr paBHo# Tonmuabl. Konbiia HeroToHa
2 Hudpaxuus ceeta. Judpakius Ha meny B napauieabHbIX JTydax. 1,2
Judpakumonnas pemerka. [lonstre o romorpadun
3 [Monsipuzanus ceera. Jpoiinoe mydenpenomienue. [lonspoussr. ducnepcus 1,2,3
cBeta. Bunel ciektpoB. CriekTpbl uenmyckanust. ClieKTphl TOTJIONICHNSI.
YnerpaduoneToBoe n HHPpaKpacHOE U3NYUYeHUs. PEHTTeHOBCKYE Ty4H
CeMuHapckue 1
(mpakTHyeckue) Paccmorpenue 3anau
3aHSTHS
CamocrosTenbHas 1
PaboTa no y4eOHUKY
paboTa CTy/IEeHTOB
Paszneun 6. JJ1eMeHThI KBAHTOBOI (pu3nku 4
Tema 6.1. KBanroBas ontuka. ®u3nka aToMa U aTOMHOTO sApa 4
Jlexmun 1
ConepxkaHre yd4eOHOTO MaTepuaia
1 KsanToBas runote3a [1nanka. @OTOHBI 1
2 Pa3ButHe B3rIs110B Ha CTPOEHHE BELIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX 1
creKTpax Bogopona. fAnepnas Mmozens atoma. Onbitel JO.Pezepdopaa. Monens
aTtoma BoJiopoza no H.bopy
3 EcrecTBeHHAas paIroaKTHBHOCTD. 3aKOH PauOaKTUBHOTO pacmasna. CrocoOs! 1
HaOJIO/ICHUSI U PETUCTPAIMH 3apsDKeHHBIX YacTull. D ekt Bapunosa —
YepenkoBa. CtpoeHne aroMHOro siapa. Jledhext Maccol, SHEprus CBsI3U U
YCTOWYMBOCTH aTOMHBIX siiep. S aepHble peakuuu
4 Hennas snepHas peakuus. YpasisieMas LEeNHas peakuus. S 1epHblidl peakTop. 1
[Nony4yeHue pamnoakTUBHBIX U30TOIOB U UX PUMEHeHHe. bronornieckoe
JIeiCTBUE PaJOaKTUBHBIX M3JIyYeHHH. DJIeMEHTapHbIE YaCTHLIBI
CemuHapckue | Pabora ¢ yueOHUKOM, 3a/1a4n 2
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(TIpaKTHIeCcKue)
3aHATHS
CamocrosiTenbHast 1
Pabota mo yuebHuKy
paboTa CTy/IEeHTOB
IoBTOpEHHE IToaroroska k 3a4ety 4
Conepxanue yueOHOTO MaTepraa
1 Kunematuka 2
2 MonekynsapHas pusnka 2
3 DneKTpoAnHAMHUKA 2
4 OnTuka 2
Cemunapckue Pemenue 3anau 2
(TIpaKTHIeCcKue)
3aHSATHS
CamocrosTenpHas [TpopaboTka KOHCTIEKTOB 2
paboTa CTyIeHTOB
JAuddepeHunpoBaHHbIH 3a4eT 1
AyJIMTOPHBIE: 20=5J1+15113
CamocrosiTe/ibHasi padoTa: 10
Bcero: 30
NUTOI'O: 58
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3. YCJIOBUA PEAJIU3AIIUU YYEBHOM JUCILUILIUHBI

3.1. TpeGoBaHUsI K MUHUMAJIBLHOMY
MAaTepPHAJBbHO-TEeXHUYECKOMY O0ecrneyeHuro

Peanu3anus paboueit mporpaMmbl yaeOHOM TUCIUIUIMHBI IPEATIONIAracT HaTHInue

3.1.1 yueOHoro kabunera  Ne316

KaOMHET €CTeCTBO3HAHUS: KaOUHET (PU3UKU, KAOMHET

XUMUH
[yKa3bmaemc;l HaumeHoeaHnue Kaﬁuuem(m, C6A3AHHDBIX cpeaﬂu3auuet7 ()llcullﬂ/lllﬂbll
3.1.2 maGopaTopuu nH(OPMATUKH U UHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUH,
3.1.3 3ama ouoOmorexa;

YUTAIbHBIN 3aJ1 C BBIXOJOM B CCThb I/IHTepHeT.

3.2 O6opynoBaHue y4eOHOro KaOUHETa U PadoYUX MeCT KabuHeTa

Ne HaumMeHoBaHHA 00bEKTOB U CPEACTB MATEPUATbHO-TEXHHYECKOT O Ipumeuanus
obecneyeHus
O6opynoBaHue y4eOHOro KabuHeTa
pabourie MecTa Mo KOJIMYECTBY 00YyJaIOIUXCs — HE MeHee 25 +
pabodee MeCTo MpernoaBaTeis; +
JIOCKa U1 MeJIa +

bubauoreunblii poHx (KHUroneyaTHass NPOAYKIMs)

(3anoninsemcs npu HaIuyuu 8 Kabureme)

IMeyaTHBIEe MOCOOMA

Temarnueckue TaOIAIBI

ITopTpers!

CxeMbl IO OCHOBHBIM pazjiesiaM KypCcoB

Jlnarpammsl ¥ rpauku

ATiacel

(3anonnsemcs npu Haiuyuu 8 Kabuxeme)

IIndpossie 00pazoBaTenbHbIE PECYpPChI

Hughposvie Komnonenmul yuedoHo-memooudecKux KOMNIEKcos

(3anonnsemcs npu Haiuyuu 8 Kabuxeme)

JKpPaHHO-3BYKOBbIE NOCOOUS

(3anonnsemcs npu Haluyuu 8 Kaburneme)

JlaGopaTtopHoe 000opyaoBaHue (IEMOHCTPAIHOHHOE 000PY10BaHME)

KOMIIIICKTBI AJ14 J'Ia60paTOpHLIX pa60T

TaOJIHIBI

MOJIEIN
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TexHnueckue cpeacrsa Oﬁy‘leHI/Iﬂ
[3anonnaemcs npu Haruyuu 8 Kabureme 8 coomgemcmauu co cneyugurayueri]

Ne HaumeHoBaHUs1 00bEKTOB U CPEACTB MATEPUAIBLHO-TEXHUYECKOT0 Ipumeyanus
o0ecrneyeHus

Texnunueckue cpencrea o0yuenus (cpeacrsa UKT)

TeneBu3op ¢ yHUBEpCAIbHON MOJICTABKOM

Buneomarautodon (Buaeoreiiep)

AyIno-TIeHTp

MynbTUMe ITMHHBIIA KOMIIBIOTED

CKaHep C HpHCTaBKOﬁ IJIL CKAHUPOBAHUA CJ'IafIILOB

ITpunTep n1a3epHBIA

udposas Bumeokamepa

Hudposas poroxamepa

Cnal1-nmpoexTop

MynpTHMeaa TPOEKTOP

Croun s mpoeKkTopa

OKpaH (Ha IITATUBE WU HABECHOM)

3.3. Ucnosib3yemble TEXHOJIOTHU 00yYeHUSs

B memsx peanmzanuu JesITEIPHOCTHOTO M KOMIIETEHTHOCTHOTO IMOJIXOAa B 00pa3oBaTeIbHOM
IPOLIECCE HCIIONIB3YIOTCS CIEAYIOIINE aKTUBHBIC WM MHTEPAKTHBHBIC (POPMBI MPOBEACHUS 3aHATHM:
KOMITIBIOTCPHBIC CUMYJIAIMU, ACTIOBBIC U POJICBBIC UT'PBI, aHAJIN3 KOHKPCTHBIX CHTyaHHﬁ, Kewc METOonO,
IICUXOJIOTUYECKHE U MHBIC TPEHUHTH, KPYTJIBIA CTOJ (TPYIITOBBIE TUCKYCCHU U 1€0aThl), MPpoOIeMHOe
oOydeHue, MO3roBOoW WITYpM WIM OpPEHMHCTOPMUHI, WHTEIJIEKT-KAPThl, HWHTEPHET-3KCKYPCUU
(HTepakTHBHAs SKCKYPCHsI), IKCKYPCHOHHBIH IIPaKTUKYyM, MacTep-KJIacc, 3HAKOBO-KOHTEKCTHOE
o0y4yeHne, IpOeKTHOe 00ydeHHe, OTUMITHA/A, Ta00PATOPHBIE OMBITHL, KOH(PEPEHIIHS, TUCTAHITUOHHOE
o0ydeHue, paboTa B MaJbIX TPYIIaX, COLHAIbHBIC IIPOEKTHI (BHEAYAUTOPHBIE ()OPMBI - COPEBHOBAHHSI,
(UIBMBI, CIEKTAKIHM, BBICTABKM W J1p.), HHTEPAKTUBHbIE JIEKUUU (NPUMEHEHHEM BHIEO- W
ayJIMOMaTepHasIoB) U Ap.

3.4. UudopmannoHHoe odecnieyeHue 00yueHust
Ilepeyenb pekomeHayeMbIX yueOHbIX M3a1anui, UHTEepHeT-pecypcos,
JAOMOJTHUTEIbHOH JIUTEPATYpPbl

OcHoOBHbBIE MEeYATHbIE HCTOYHUKHU(2-3 u3nanus)

Ne BbixoaHble JaHHbIE IEYATHOI0 U3IaHUSA I'on I'pud
U3JaHUs

1. | Amutpuepa E.N. ®usuka. Yuednoe mocobue ms CI10, 2019 2019

2. | Hanpiruna A.B. ®usuka. JJaboparopusiii npaktukym s CI1O, 2019 2019

Pecypcbt UaTepHer

www. fcior. edu. ru (@enepanbHbIil HEeHTP HHPOPMATMOHHO-00Pa30BATENBHBIX PECYPCOB).
wwww. dic. academic. ru (Akagemuk. CJ0Bapu U SHIUKIIONEIHN).

www. booksgid. com (Books Gid. DnekTpoHHas 6u0iIroTeKA).

www. globalteka. ru (I'mobanTeka. I'1o6anbHas 6MbIMOTEKA HAYUYHBIX PECYPCOB).

www. window. edu. ru (Equnoe okHO n0cTyma kK 00pa3oBaTeIbHBIM PECYpcam).
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Www. st-books. ru (JIyumas yaeOnas nuteparypa).
www. school. edu. ru (Poccuiickuii o6pazoBarenbHblii mopTai. JlocTymHOCTh, KauecTBo, 3 dek-
THUBHOCTB).
www. ru/book (DnekTpoHHas OMOIMOTEYHAS CUCTEMA).
www. alleng. ru/edu/phys. htm (O6pa3oBarensHbie pecypchl UHTepHETa — DU3HKA).
www. school-collection. edu. ru (Equnas xosiekimst nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB).
https//fiz.1september. ru (yaueOHO-MeTOoMUecKas ra3zera «Dusukay).
www. n-t. ru/nl/fz (HoGeneBckue JtaypeaTsl o GU3MKe).
www. nuclphys. sinp. msu. ru (Slgepuas pusuka B Untepuere).
www. college. ru/fizika (ITogroroska x EI'D).
www. kvant. mccme. ru (Hay4HO-TIONYJISIPHBINA (PU3UKO-MaTeMaTHYeCKHi xKypHain «KBaHT»).
WwWw. yos. ru/natural-sciences/html (ectecTBeHHO-HAY4HBIN KypHA Uit MOstoaex)u «I1yTh
B HayKy»).
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4. KOHTPOJIb 1 OHEHKA
PE3YJBbBTATOB OCBOEHUSA YYEBHOU JUCIHUIIJIMHBI

4.1 baHK cpeACTB AJisl OLEHKH Pe3yJIbTATOB 00y4eHUs

KoHTpons u oOmeHKa pe3ynbTaToB OCBOEHHUS Yy4eOHOW JMCIUIUIMHBI OCYIIECTBIISCTCS
mpernojaBaTesieM B Ipollecce IMPOBENEHUs MPAKTUYECKUX 3aHATHH M J1abopaTopHbIX pabdoT,
TECTUPOBAHUS, a TAKXKE BBIIOJHEHUS OOYYAIOIIMMHUCS WHIWBUAYAJIbHBIX 3aJaHHUN, IMPOEKTOB,

HUCCIIEIOBAHUM.

OHCHO‘IHHG cpeacTtBa COCTABJIAKOTCA IMPEHOAABATCIICM CaMOCTOATCIIBHO IIPU CKECTOAHOM

oOHOBJIEHNH OaHKa CpCaACTB. KommgectBo BapHUaHTOB 3aBUCHUT OT YUCJIA 06yqafomnxc>1.

Ne

Pe3yabTarhl 00y4eHust

OcHOBHBIE
MOKA3aTe/ I OLCHKH
pe3yJbTara

(I)OprI H METOAbI

KOHTPOJIA 1 OCHKH

pe3yJibTaTOB
00y4YeHust

JIMYHOCTHBIE PE3yJabTaThl

YyBCTBO TOPJOCTH M YBAXKECHHS K
UCTOPUU u JOCTHDKEHUSIM
OTEYECTBCHHON (PHU3MUECKOW HAYKH;
¢Gu3NYecKku TPaMOTHOE TIIOBEJCHUE B
poecCHOHATLHOW ~ JESITCILHOCTH U
ObITy TIpu oOpaileHuu ¢ npudopamu U

Bnaneer 3nanusamMu
OCHOBHBIX OTKPBITHIA
B (hu3HKe.

Cnoco0eH rpaMOTHO
oOparmaThcs ¢
npudopamMu u

YCTPOWCTBAMU; YCTPOMCTBAMM.
TOTOBHOCTh K npojomkenno | CrnocoOHOCTh
o0pa3oBaHUs u MOBBIIICHUSI | TOATOTOBKHU
KBaJIU(pUKAITIH B n30paHHOM | BBICTYIUICHHIA
poecCHOHATLHOW  JESATCILHOCTH U
00BEKTUBHOE OCO3HaHue poiu
(U3HYECKUX KOMITICTCHITUH B 3TOM;
YMEHHE HCHOJb30BaTh AocTkeHHs | CrocobeH
COBPEMEHHOW (PU3NUECKOW HAyKd U | UCIIOJIb30BAThH
buznuecKux TEXHOJIOTUM JUISL | JOCTHUKEHUS
MOBBILICHUS COOCTBEHHOTO | COBPEMEHHOM
WHTEJUIEKTYaJIbHOTO pa3BUTHUs B | pu3uveckoi HayKu U
BBIOpaHHOM po(hecCUOHATIBHOM | (PU3NYECKUX
NEeSATEIbHOCTH; TEXHOJIOTHH 17151
TTOBBIIICHUS
COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO
pa3BUTHS B
BbIOpaHHOM
npodeccuoHaNbHOM
JIESITEIbHOCTH;
YMEHHE CaMOCTOSTENbHO A00bIBaTh | CriocoOeH
HOBBbIE I ce0s (pu3nueckue 3HaHUS, | CAMOCTOSTEIBHO
UCTONB3YSl JUISS  OTOTO  JOCTYIHBIE | JOOBIBATH HOBBIC IS

HCTOYHUKU MH(OpMALINU;

ce0s pu3uIecKue
3HaHUS, UCTIOJb3Ys
JUTSL 3TOTO JTIOCTYITHBIE
UCTOYHUKHU
nH(pOopMalnu;

BrinonHeHne npoBepovHbIX

U KOHTPOJIBHBIX paboT,
MOJrOTOBKA JJOKJIAJ0B
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YMCHHC BBICTPANBATh KOHCTPYKTHUBHBLIC
B3aMMOOTHOIICHUST B KOMaHIE IO
pelIeHno 00X 3a/1a4;

VYuacTtue B KOHKypcax

yMEHHUE YIPABISITh cBoeil
MMO3HaBaTECIbLHOU JIeATEIFHOCTEIO,
MIPOBOJIUTH CaMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO
pa3BUTHS

VYcmemnsoe
HanucaHme
MACbMEHHBIX PabOT

MeTtanpeameTHsle
pe3yJbTaThl

WCIIONB30BAHUE  PA3JIMYHBIX  BHUJIOB
MO3HABATEILHOM  JCATENLHOCTH IS
perieHus bu3HUECKUX 3ajad,
MIPUMEHCHHE OCHOBHBIX METOI0B
MO3HAHMS (HAOIIOACHUS, OIMCAHMS,
U3MEPEHHUS, AKCIIEPUMEHTA) IS
M3y4YCHUS Pa3IUYHBIX CTOPOH
OKpY’Karolllel 1eHCTBUTEIbHOCTH;

CriocobeH npuBOIUTH
MIPUMEDPHI 110
BBISIBJICHUIO
(bU3UIECKUX
IPOIIECCOB

UCIOJIb30BaHUE OCHOBHBIX
HMHTEIUICKTYaJIbHBIX onepauuil:
MOCTAHOBKH 3a/1a4d, (hopMyTUpOBaHHS

Crioco6eH paBUIbHO
BBICTPANBATh
AJITOPUTM HU3JI0KCHUA

TUIIOTE3, aHalM3a U CUHTE3a, | pelIeHHs 3a1a4l

CpaBHCHUS, 0000mIeHwMS,

CUCTEMAaTH3alllH, BBISIBJICHUS

MPUYHHHO-CJIEICTBEHHBIX CBsI3EH,

MOWCKA AaHaJoroB, (opMyIHpOBaAHUS

BBIBOJIOB JIISI M3YYEHHUS Pa3IMUHBIX

CTOPOH bU3MIECKUX 00BEKTOB,

SBJICHWA W TIPOILIECCOB, C KOTOPBIMHU

BO3HUKAET HEO00XOIUMOCTh

CTAJIKUBaTbCsl B  IpodeccroHalIbHON

cdepe;

ymeHue  reHepupoBath  ujgen  u | CmocobeH OOBICHATH

OIIpeNIeNIATh CPEJCTBa, HEOOXOMMBbIE | MIPOLECCHI U SBICHUS

TUISL MIX PeaTn3alnu;

YMEHHE  MHCIONb30BaTh  pasnuyHble | CrocobeH

HMCTOYHUKH TSt MOJTyYEeHHUs | UCTIOIH30BATh

¢busnueckoil mH(pOpMAILIMU, OIEHUBATH | pa3IUYHbIC

€e JOCTOBEPHOCTb; UCTOYHUKH JJIS
MOJTyYeHUs
buznIecKoit
uHpopManuy,
OILICHUBAThH €€
JIOCTOBEPHOCTb;

YMEHHUE aHAITM3UPOBATh U | CIOCOOHOCTh

MIPEJICTaBIISTh uH(pOpMAaIIHIO B | aHATM3UPOBATH U

pa3INYHBIX BUAAX; NPECTABIIATh

uHpOpMaIIHIO B
pa3NYHBIX BUJAX;

YMEHHE
pe3yNbTaThl
HCCIIEIOBAHMSI,
JIOCTYIIHO U

myOJIU4HO MIPEICTaBISATh
COOCTBEHHOT'O
BECTH  JTUCKYCCHH,

FapMOHHUYHO  COYCTas

CnocoOHOCTh
yOIMYHO
MPEJICTaBIISITh
pe3yIbTaThI

BrinonHeHnue npoBepovHbIX
Y KOHTPOJIbHBIX padoT,
HOJTrOTOBKA JOKJIa/10B.
Pabota Hax npoexktamu
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cojiepkanue U (OPMBI TIPEACTABIIIEMOM
nHpopmarun

COOCTBEHHOTO
WCCIICIOBAHMSI, BECTH
JTUCKYCCHH, JOCTYITHO
Y TApPMOHHYHO
coueTasi CoZiepKaHue
1 HOpMBI
MPEJCTaBISIEMOMN
nHpopmaruu

Hpe}lMeTHbIe pe3yJbTaThbl

c(OpPMUPOBAHHOCTh NPEICTABICHUNA O
ponu U MecTe (QU3UKU B COBPEMEHHOMN
HAay4yHOM KapTHHE MHUpa; MOHUMaHUE
(bu3MUeCKOil CYIIHOCTH HaOII0JaeMBbIX
Bo BceneHnHo#l siBiieHMi, poid (HU3UKH
B (OpMHUpOBaHMHM  Kpyrozopa W
(GyHKIIMOHATILHOM IrPaMOTHOCTHU
YeJIoBeKa JUIS PEIICHUS MPAaKTUYECKUX
3azady;

Nwmeer
c(hopMHUPOBaHHOE
MpEeJCTaBICHUN O
poiu U Mecte PU3UKU
B COBPEMEHHOMU
Hay4YHOU KapTHUHE
MUpa; IOHUMaHHe
buznIecKoit
CYIITHOCTHU
Ha0JII0JTaeMBIX BO
Bcenennoii sBneHui,
poiu GU3KKH B
dhopMHUpOBaHUH
Kpyrosopa u
GbyHKIIMOHATBLHOU
IPaMOTHOCTH
YenoBeKa AJis
perieHus
MPAKTUYECKUX 3a7a4;

BJIaJICHNE ocHoBoronararoummu | Bnaneer
bu3nUeCKUMU HOHSTHSMH, | OCHOBOIIOJIAraIOIIUMH
3aKOHOMEPHOCTSIMH,  3aKOHaMH | | (PU3HUECKUMHU
TEOPUSIMM; YBEPEHHOE HCIOJIb30BAHUE | IOHATHAMH,
¢buzngeckoi TEPMUHOJIOTHH U | 3aKOHOMEPHOCTSIMH,
CHUMBOJIMKH; 3aKOHaMH U
TEOPHSIMH;, YBEpEHHOE
UCIIOJIb30BaHUE
buznIecKoit
TEPMUHOJIOTHH U
CHMBOJIVIKH;
BJaJICHUE  OCHOBHBIMM  METOJIaMH | BJIaJIe€T OCHOBHBIMHU
HAYYHOTO TIO3HAHUS, HCIIOJIb3YEMBIMH B | METOJIaMH HaydYHOTO
¢usuke: HaOMIOEHUEM, ONHCAHUEM, | TO3HAHMA,
M3MEPEHUEM, SKCIIEPUMEHTOM; UCTIOJIB3yEeMBIMHU B
dusuke:
HaOJII0IEHUEM,
OIHCaHHUEM,
U3MEPEHUEM,
HKCIIEPUMEHTOM,;
yMeHHs oOpabaTbiBaTh  pe3yibpTaThl | CiocoOeH
U3MEpEHU, oOHapy>kuBaTh | 00pabaThIBaTh
3aBHCUMOCTh ~ MEXIY (QHU3UYECKUMH | pe3yJIbTaThl
BEIMYMHAMHU, OOBSICHATH IOJyYCHHbIE | U3MEPEHHUIA,
pe3yIbTATHI U IeTIaTh BHIBOIHI; 00Hapy)KUBATh

BeimonHeHue mpoBepoYHBIX
Y KOHTPOJIbHBIX padoT,
HOJTrOTOBKA JOKJIa/10B.
Pabota Hax npoexktamu
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3aBUCHUMOCTB MEX]Y
bu3UIeCKUMU
BEJIMUMHAMHU,
00BACHATH
MOJTy4YEHHBIC
Pe3yJIbTaThI U JCNIaTh
BBIBO/JIBI;

CcOPMHUPOBAHHOCTh YMEHHsS peliaTh
(busnueckue 3a1a4u;

CIoCOOCH pemiaTh
dbusnyecKue 3a1a4u;

c(OpPMHPOBAHHOCTH YMEHUS
MPUMEHSITh TOJYYCHHBIC 3HAHUS IS
OOBSICHEHUSI ~ YCIIOBHH  MPOTCKAHWUSI
(bu3MUeCKUX SIBICHUA B TPUPOJIE,
npodeccuoHaibHOM  cepe uW A
MPUHATHS TPAKTUYECKUX PEIICHUN B
MTOBCETHEBHO JKU3HU;

Brimmonnenue
TEOPETHUUECKUX
3aJaHun

c(hOpPMHUPOBAHHOCTH COOCTBEHHOM
MO3HIIUH 10 OTHOIICHHUIO K (PH3HUYECKOM
uHpOpMaNNHY, MOTYyIaeMOi U3 pa3HBIX
HCTOYHHKOB

YMenue
dbopMynupoBath
BBIBOJIBI B XOJIC
U3JI0KCHUS
Marepuaia
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4.2 IlpumMepHbIi IEpeYeHb
BOIPOCOB M 3aJJaHM /Il IPOBeIeHU S
HUTOr0BOr0 KOHTPOJIAA y4eOHBIX JOCTUKEHUI 00y4aromuxcs
NPHU peau3anu cCpeaHero oomero od0pa3oBaHus

Teopernyeckas yacTb:

MexaHuKa:
1) Kunemaruka (BUIbI ABHKCHHUS):
2) JuHamuka (OCHOBHBIC IOHSATHS, 3aKOHBI HbI0TOHA)
3) 3aKOoHBI COXpaHEHUSI:
a) Nmrynbe
0) [ToTeHmanpHas ¥ KHHETUYECKAS SHEPTUH
MonekynsapHas pusuka:
1) Macca 1 9YuCIIO MOJICKYJ
2) VYpasuenue MenjeneeBa-Knaneiipona
3) T'azoBbie 3aKOHBIL. ['paduiku H30IPOIIECCOR
OCHOBBI 2JIEKTPOIMHAMUKHU:
1) 3akon Kysnona
2) TloctosiHHBIN TOK

IIpakTHyeckast 4acThb:

1.

2.

3aBUCUMOCTh ITyTH OT BPEMEHU ISl MPSMOJIMHENHO ABMKYLIErOCs Tela UMEET
BUJ: s(t) = 2t + 3t*. Uemy paBHO ycKopeHHE?

3a Kakoe BpemMsi aBTOMOOWJIb, IBUTAsICh M3 COCTOSHUS MOKOS C YCKOPEHHEM 2
m/c?, mpoezer 10 m?

Ha ropuzoHTanbHOM ydacTKe TOPOrM aBTOMOOWIIb JBUTAJICS CO CKOPOCTBIO 72
KM/4 B TeueHue 10 MuH, a 3aTeM mpoexall MOJAbEM CO CKOPOCThIO 36 kM/4 3a 20
MuH. KakoBa cpeqiHsis CKOpOCTh aBTOMOOMIISI HA BCEM MyTH?

['py30oBuk maccoit 3 T exan co ckopocThio 60 kMm/4. [locne 3arpy3ku ero macca
yBenuumiack Ha 1 T. C Kakoi CKOPOCTBIO JOJKEH BO3BpAIATHCS T'PY30BUK,
YTOOBI €70 UMITYJIBC OCTAJNICA 0€3 U3MEHEHUs?

Kakoe xonn4ecTBO BellleCTBa COJAEPKUTCA B MEAHOW OTJIMBKE Maccou 1,28 kr?
(Mounspuas macca 0,064 xr/mMoJb)

KakoBo naBneHHe C)KaToro BO3JyXa, HaXOSAIIErocs B OaljIoOHE BMECTUMOCTBIO
20 1 npu Temneparype 12°C, ecnu macca 3TOro Bo3ayxa 2 Kr.

. I'a3 u3orepmudecku cxaiau oT oobema 6 J1 10 o0bema p

4 151, pu 3TOM M3MeHeHue aasieHus pasHo 200 klla.
Omnpenenure Ha4aJILHOE NABJICHUE ra3a. 2 3
CocrosiHue raza M3MEHEHO MO 3aMKHYTOMY LIMKITY '
1—-2—3—1 . HauepTuTh 3TOT mepeBOA B APYIUX
KOOPJIMHATHBIX MJIOCKOCTSIX. 1

21



PR RERRER R PR
CoNoUA~WLWNE

20.
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22,
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24,

25.
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5. HIPUMEPHAS TEMATUKA UHANBUAYAJIBHBIX ITPOEKTOB

Axnexcanap I'puropseBud CToneToB — pyccKkuid GU3MK

Anekcannp CremanoBud [TonmoB — pycckuii yueHbId, H300peTaTesb pajaro
AToMHas Qusmka

[IpuMeHeHne pagnuoaKTUBHBIX U30TOIOB.

Bopuc CemenoBuy SIkobu — Qusuk 1 nuzodperarens

Benuuaiimme oTKpbITHS QU3UKH

lNanuneo I'anunelr — ocHOBATENb TOYHOTO €CTECTBO3HAHUS

I'onorpadust u ee npumeHeHue

Judpakuus B HaIICH )KU3HU

3aKOHBI COXpPAHEHUSI B MEXaHUKE

Urops BacunbeBuu KypuaTtoB — pu3uk, opraHu3atop arToOMHONW HAyKH U TEXHUKU
Hcaak HproToH — co3naTens Ki1accu4eckoi pusnku

Hcnonbs3oBaHue 37€KTPO3HEPTUU B TPAHCIIOPTE

Krnaccudukanus u XxapakTepUCTUKH dJICMEHTAPHBIX YaCTHUI]

Kpuosnextponuka (MUKPOIIEKTPOHUKA U XOJIOM)

JlazepHble TEXHOJIOTUHU U UX UCIIOIH30BAHUE

Jleonapno na Bunum — ydeHsblil 1 u300peraTenb

Muxann BacunbeBruy JIOMOHOCOB — y4€HBIN SHUUKIONEAUCT

Hanorexnonorus — MeXAUCHUILTUHAPHASA 001acTh (yHIaMEHTAIBHON U MPUKIATHON HAYKH
Y TEXHUKU

Hukona Tecna: »u3Hb U HEOOBIYANHBIE OTKPHITHS

OnTuyeckue SBJICHUS B IPUPOJIC

[Tnanetsl CoTHEYHOM CUCTEMBI

[IpoGnemMbl 3K0JI0THH, CBSI3aHHBIE C UCIIOJIB30BAHUEM TEIJIOBBIX MAIIMH

Cepreit [laBnoBuu KopoiaeB — KOHCTPYKTOp W OpraHM3aTop IIPOU3BOJACTBA PAKETHO-
KOCMHUYECKOW TEXHUKH

CoJiHIle — HMCTOYHUK KU3HU Ha 3emJie
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