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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma oO6mieoOpazoBaTeIbHOM y4eOHONW AUCHUIUIMHBI «Dusnkay
npenHa3HayeHa Ui U3y4eHus ~ QU3MKH B NPO¢eCCHOHATBHBIX
oOpazoBarenbHbiXx opranuzanusx CIIO, peanusyronmx o00pa3oBaTEIbHYIO
IporpaMMmy CpeHero odmiero oopa3oBaHus B MpejieiaX OCBOCHHUSI OCHOBHOM
npodeccuonansHoil o6pazoBatenbHOl Tporpammbl CITIO (OINOIT CIIO) Ha
06a3ze OCHOBHOro oOmiero oOpa3oBaHUs TPU TMOATOTOBKE CHEIHAIHUCTOB
CPEIIHETO 3BEHA.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuii ®I'OC cpennero ooOIIeTo
00pa3oBaHUsl, MPENBABISIEMBIX K CTPYKTYpE, COAEPKAHUIO U PE3yJIbTaTaMm
OCBOCHMSI  yueOHOW  mucuMmuiiHbl  «®Du3uka», B  COOTBETCTBUH C
PekoMeHpauusiMi 1O  OpraHM3allMd  MOJIyYE€HUS  CPEIHEro  oOuIero
oOpa3oBaHMsI B IpEJENax OCBOCHHS 00pa30BaTENIbHBIX IPOrPaMM CpPETHETO
poQeCcCHOHATIBHOTO 00pa3oBaHusl Ha 0a3e OCHOBHOTO OOLIEro 0Opa3oBaHus C
yueroM IIpuMepHON OCHOBHOHW 00pa30BaTEIbHONW MMPOTPAMMBI CPETHETO
oOmiero o0pa3oBaHusi, OJOOpPEHHOW perieHueM (denepanbHOro Yy4eOHO-
METOJIUYECKOr0 OObEIMHEHUs MO 001IeMy 00pa3oBaHUIO (TIPOTOKOJI OT 28
utoHs 2016r. Ne2/16-3).Conepxxanue nporpaMmbl «®Du3uka» HampaBiIeHO Ha
JOCTHKEHHE CIEAYIOIINX LeJei:

* OCBOCHHME 3HAHMW O (yHAAMEHTAJIbHBIX (PUINYECKUX 3aKOHAX U
IOPUHLMIAX, JIEKAIIUX B OCHOBE COBPEMEHHOH (DHU3MUECKON KapTUHBI
MHpa; HaumboJie€ BAKHBIX OTKPBITUSAX B 00JIaCTH (DU3MKH, OKA3aBIIMX
OMpeaeNsIoee BIMIHUE HA PA3BUTHE TEXHUKH M TEXHOJIOTMH; METOAax
HAYYHOTO TTO3HAHUS TIPUPO/IBI;

* OBJIAJICHUE YyMEHUSMU TMPOBOJUTH HAOIIOJEHUS, IUIAHUPOBATh W
BBITIOJIHATh DKCIEPUMEHTHI, BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJIEIH,
MPUMEHATh TOJyYCHHbIE 3HAaHUA 10 (Qu3uke Isi OOBSICHEHUS
Pa3HOOOpa3HbIX (PU3NYECKUX SIBJIEHUN M CBOMCTB BELIECTB; MPAKTUUYECKU
UCIIONb30BaTh  (PU3MYECKHE  3HAHUA; OLIEHUBAaTh  JIOCTOBEPHOCTh
€CTECTBEHHOHAYYHO! MH(pOpMALINH;

* pa3BUTHE MTO3HABATEIILHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Tpoliecce MPUOOPETeHUs 3HAHUM U YMEHUM TI0 (PUBHKE C
MCIIOJIb30BAaHUEM PA3IUYHBIX UCTOYHUKOB MH(MOPMALIMUA U COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

* BOCINUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHSA 3aKOHOB
NPUPOJIbI, HCHOJB30BAaHUS JIOCTIDKEHUH (QU3MKU Ha Oyiaro pa3BUTHS
YeJI0BEYEeCKOW LMBWJIM3ALMU; HEOOXOIWMOCTH COTPYJIHHYECTBA B
IIPOLIECCE COBMECTHOI'O BBIITOJHEHMS 3a]a4, YBaKUTEIbHOIO OTHOLIEHUS
K MHEHHUIO ONMOHEHTA MPHU 00CYXIECHUH MPOOJIEM €CTECTBEHHOHAYYHOTO
CoJIep KaHUS; TOTOBHOCTH K MOPaJTbHO-3THYECKOU OLICHKE
UCIIOJIb30BAaHUSl HAay4HBIX JOCTHXKEHUW, YYBCTBA OTBETCTBEHHOCTH 3a
3alIATY OKPYKAIOIIEH CPEBI;

* HCIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUM M YMEHWH JUIsl pelleHUs
MPAKTUYECKHUX 3aj[au TOBCEIHEBHOM KU3HHU, o0ecrieueHus: 6e30MacHOCTH
COOCTBEHHOW >KM3HH, PAIMOHAIBHOTO MPUPOIOINOIb30BAHUS U OXPaHbI
OKPY’KaroUIEU CPEAbI U BO3MOKHOCTh
NPUMEHEHUS 3HAHUM MPU PEILIeHUU 3a/1a4, BOSHUKAIOIIUX B
nocieAyouei npopecCHOHaIbLHON AeSITENbHOCTH.



B nmporpamMmmMy BKIIFOUEHO copepiKaHue, HalpaBieHHOEe Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIIETEHIINNA, HEOOXOMUMBIX JUIsi KAa4eCTBEHHOTO OCBOCHUS
OIIOIT CIIO Ha 6a3e OCHOBHOroO oOmIEro 00pa3oBaHMs C MOJYyYEHUEM
cpenHero oOiero oOpa3oBaHMs; MPOTrpaMMbl MOATOTOBKU CHEIHMAIUCTOB
cpeanero 3BeHa (I[ITICC3).

[IporpammMa MOXET HCMOJIB30BATHCS JIPYTUMU  MPOQPECcCHOHATBHBIMU
00pa30BaTEIbHBIMUA  OpPraHU3AMSIMU, PEATM3YIONUMUA  00pPa30BaTEIbHYIO
nporpaMMy cpefHero obmiero odpasoBanus B mpeaenax ocBoeHus OIIOIT
CIIO na 6a3e ocHoBHoOro obmero oopazopanus [IT1ICC3.

OBHIAS XAPAKTEPUCTUKA YUYEBHOU JUCHUITIMHBI
«ODU3UKA»

B ocHoBe yueOHOUM mgucturuinHbl  «Duszmka» JIEKUT YCTAaHOBKA Ha
dbopmupoBaHre y oOy4aeMbIX CHCTEMBl 0a30BBIX TOHATUNH (PHU3UKKH U
MPEACTABICHU O COBPEMEHHOM (PU3MYECKOM KapTUHE MHpa, a TaKxKe
BBIPaO0OTKAa YMEHUN MIPUMEHSATh (PU3MUECCKUE 3HAHUS KaK
B ITPO()€CCHOHAIIBHOM JACATEIBHOCTH, TaK U JJIS PEIICHUS )KH3HEHHBIX 3a/1a4.

MHorHe TMOJ0KEHHUs, pa3BHBaeMble (PU3UKOW, pPacCMaTPUBAIOTCS Kak
OCHOBa CO37aHus u UCII0JIb30BAHUS UH()OPMAITMOHHBIX u
KoMMyHUKalMoHHbIX TexHojioruit (MKT) — ogHoro u3 Hanbornee 3HaAUMMBIX
TEXHOJIOTUYECKUX JOCTUKEHUN COBPEMEHHOM IIMBUIIM3ALINU.

dusnka JaeT K04 K TOHUMAHWI0 MHOTOYMCICHHBIX SBJICHUN U TPOIECCOB
OKpyXXaromero Mupa (B €CTECTBEHHOHAYYHBIX OOJACTAX, COITMOJIOTHH,
HPKOHOMHUKE, S3BIKE, TUTEpaType u Ap.). B dusuke hopmupyroTcss MHOTHE BUIBI
NeATETLHOCTH, KOTOPBIC UMEIOT METANPEAMETHRIN XapakTtep. K HUM B mepByto
ouyepelb OTHOCSTCS: MOJEIUPOBaHNE 00BEKTOB
U TIPOIIECCOB, TMPUMEHEHHE OCHOBHBIX METOJOB IIO3HAHUS, CHUCTEMHO-
MH(OpMAIMOHHBIA aHaNU3, (GOPMYJIUPOBAHHE THUIOTE3, AHAJIW3 W CHUHTE3,
CpaBHEGHHME, O0000IIECHWE, CHCTEMaTH3allds,  BBIABICHUE  MNPHYUHHO-
CIICICTBEHHBIX CBfI3€H, TMOWCK AaHAJIOrOB, VYIpaBJICHHE OOBEKTaMU U
nporeccamu. IMEHHO 3Ta TUCHUILIMHA TI03BOJISIET IO3HAKOMHUTH CTYICHTOB C
HAayYHBIMA METOJaMU TTO3HAHMSI, HAYYUTh WX OTJIMYATh THUIOTE3y OT TCOPHH,
TEOPUIO OT IKCTIEPUMEHTA.

®u3uka WMEeT OYeHb OONBIIOE W BCEBO3pACTalOIIee  YHCIIO
MEXIUCITUTUTMHAPHBIX ~ CBSI3€HM, MPUYEM Ha YpPOBHE KaK TMOHSITHITHOTO
anmapaTta, Tak W WHCTpyMeHTapusa. Cka3aHHOE TO3BOJIIET pPacCMaTpPUBAThH
GU3MKy  Kak  METAQIUCHUIUIMHY,  KOTOpas  MPEJOCTABISIET  MEXK-
JTUCITUTUTMHAPHBIN S3BIK JIJIS OTIMCAHMSI HAYYHOW KapTHHBI MUpA.

@dwuzuka SBISETCS CUCTEMOOOpasyrommM (HakTopoM Ajii €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MPEIMETOB, TMOCKOJBbKY (U3MUECKHE 3aKOHBI JIKAT B
OCHOBE COJICp’)KaHUS XUMHUHU, OHOJIOTUH, Teorpaduu, acTPOHOMHH U
CHEIUaIbHBIX JUCHUILIMH  (TEXHUYECKas MEXaHHWKa, OJJICKTPOTCXHHUKA,
AJNIEKTPOHWKA © [p.). YueOHas gucnuminHa «®Du3nMka» Cco3/laeT YHHU-
BEepCATbHYIO 0a3zy il M3y4eHHs 0oO0menpodecCHOHANBHBIX W CHEIUaTbHBIX
TUCIUIUINH, 3aKjiaapiBas (PyHIaMEHT g TOCHIEAYIOIIero  OO0ydeHUs
CTYJICHTOB.



OObnanasi TOTUYECKOM CTPOWHOCTBIO M OINMUPAACh Ha SKCIEPUMEHTAIIbHbIE
(akTel, yueOHas aucuuiinHa «Pusnka» GOpMUPYET y CTYACHTOB MOAJIUHHO
Hay4YHOE MUPOBO33peHHe. PU3MKa ABISETCS OCHOBOM YUEHUS O MAaTEPHAIBHOM
MHpE U pemaeT mpodIeMbl ITOTO MUPA.

MECTO YUYEEHOU JUCHUIIJIMHBI B YYEEHOM ITJIAHE

VYyebnas npucumiuiiHa «®u3nkay ABISETCS Y4YE€OHBIM MPEIMETOM TIO0
BBIOOpPY M3 00s3aTenbHONM NpeaMeTHON obmactu «EcTecTBeHHBIE HAYKI»
®I'OC cpemuero o61mero 0Opa3oBaHusI.

B npodeccuonanbHbix 00pa3oBaTENbHBIX OPraHU3alUsAX, PEATU3YIOMINX
o0pa3oBaTenbHyI0 MPOTrpaMMy CpPEIHEro o0Iero oOpa3oBaHUsS B Mpeeinax
ocoenusi OIIOII CIIO na 6a3e ocHOBHOro 001iero obpazoBaHus, yueOHas
muciuIuinHa « @u3nKay u3ydaeTcs: B o01eo0pa3oBaTeIbHOM IHUKJIE YYEOHOTO
mana OIIOIT CITO nHa 6a3e oCHOBHOI'O OO0IIEro oOpa3oBaHUs C MOIYyUYCHHEM
cpeanero oomiero oopazoanus [ITICC3.

B yue6noM mmane IIIICC3 mecto yueOHOM mucuuruimHbl «Dusukay — B
coctaBe  0011€00pa3oBaTeNbHBIX  yU4E€OHBIX JUCHUUIUIMH IO  BBIOOPY,
dbopmupyemMbIX U3 00s3aTenbHBIX MNpeaMeTHbix obnacteit ®I'OC cpennero
obmero obOpazoBanus s crnenuanbHocTedr  CIIO  cooTBeTCTBYIOIIETO
npodus npodhecCHOHATIBHOTO 00Pa30BaHUsI.

PE3YJIbTATHI OCBOEHU S YUEBHOM JUCIATTIIMHEBI

OcBoenue copepxanusi yueOHOM nuciuiuinHbl «Pu3nka» odecrneynBaeT
JOCTI)KEHUE CTYJACHTAMHU CIICAYIONINX Pe3yabTATOB:

* JIUYHOCHIHBIX:
- YyBCTBO TOPJIOCTH U YBOXKECHHS K UCTOPUU U JOCTHKEHUIM
OTE€UECTBEHHON (DU3MYECKON HAyKH; (U3MUECKH TPAMOTHOE TTOBEJCHUE
B MTPO()ECCUOHATILHOM ACSITEIIBHOCTU U OBITY MPU 0OpaICHUH C
npudopamMu M yCTPOMCTBaMU;

- TOTOBHOCTH K MPOJIOJKEHUIO0 00pa30BaHUs U TTOBBIIIICHUS
KBaJu(UKaUKU B U30paHHON MPodeCCUOHATIBHON JIEATEIBHOCTH U
00BEKTHBHOE OCO3HAHUE POJIM (PUBUUECKUX KOMIIETCHITUN B 3TOM;

-YMEHHE UCII0Ib30BaTh JOCTUKEHUS COBPEMEHHON (DM3HUECKOW HAyKU U
(bU3MYECKUX TEXHOJIOTHH JIJIsl MOBBIILIEHUS] COOCTBEHHOTO
MHTEJJICKTYallbHOTO Pa3BUTHS B BEIOpAaHHOU MPO(dhecCHoHaNbHOM
NEATEIbHOCTH;

- YMEHHE CaMOCTOSITeNIbHO JOOBIBAaTh HOBBIC JUTsl ce0s pr3ndeckue
3HAHMS, UCTIONB3YS IS 9TOTO JOCTYITHBIE HCTOYHUKH UH(DOpMAInu;

-YMEHHE BBICTPANBaTh KOHCTPYKTHUBHBIC B3aUMOOTHOIIICHUS B KOMaH/Ie
M0 PEIICHUIO O0IIMX 3a/1ad;

-YMEHHE YIIPaBIATH CBOCH IMO3HABATEIBHOM JIEATEILHOCTHIO, IPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BHUTHSI;



* MemanpeomemHblx:
-HCII0JIb30BAHNE PA3IMYHBIX BUIOB MTO3HABATEIILHOMN NEATEIHBHOCTH JIJIS
penieHus GU3MIECKuX 3a1a4d, MPUMEHEHNE OCHOBHBIX METO/I0B TIO3HAHMSI
(HabroeHMSI, OTIMCAHUS, U3MEPEHHS, SKCIIEPUMEHTA) TSI U3YUCHHSI Pa3THIHbIX
CTOPOH OKPYXAarOUIEH IEUCTBUTEILHOCTH;
- ACTI0JIH30BaHNE OCHOBHBIX MHTEIUICKTYaIbHBIX OTIEPAIINiA: TOCTAHOBKH 3aa4H,
(dbopMyIMpOBaHMsI TUTIOTE3, aHATN3a U CHHTE3a, CPaBHEHUSI, 0000IICHMSI,
CUCTEMaTHU3AINH, BBISBICHHS PUIUHHO-CIICJICTBEHHBIX CBSI3CH, TOMCKA
aHaJI0roB, (GOPMYIMPOBAHUS BHIBOJOB IS N3YUEHUS PA3TUIHBIX CTOPOH
bu3HIecKX 00BEKTOB, SIBJICHUI U MPOIIECCOB, C KOTOPHIMU BO3SHUKAET
HEOOXOAMMOCTh CTAJTIKMBAThLCS B MMPOQPECCUOHATBHOM cdhepe;

- YMCHHUC I'CHCPUPOBATh UACHU U OIIPCACIIATL CPCACTBA, H€06XOIII/IMBIG TS UX
pcain3alnmn,

-YMCHHC UCIIOJIb30BATh PA3JINYHBIC HCTOYHHUKH JJIA ITOJTYUYCHUA (bHBH“IGCKOfI
I/IH(bOpMa]_II/II/I, OOCHHUBATL €C JOCTOBCPHOCTD,

- YMCHHUC aHAJIU3UPOBATH U IIPCACTABILATH I/IH(i)OpMaHI/II-O B PA3/IMYHBIX BHUAX,

- yMeHUe MyOJINYHO NPEACTABIATH PE3YJIbTaThl COOCTBEHHOI'O UCCIIEI0BAHMS,
BECTH JUCKYCCUU, JOCTYITHO U TAPMOHUYHO COYETasi CoJiepKaHue U (POPMBbI
MpeACTABIsSIEMON HHPOpMaLUK;

* npeoOMemHuIX:
-c(pOpMUPOBAHHOCTH MPECTABICHUHN O POJIM U MecTe (PU3UKU B COBPEMEHHOMN
HAy4YHOUW KapTUHE MUPA; MOHUMaHHE PU3NYECKON CYIIHOCTH HAOIOTaeMbIX BO
Bcenennoit siBnenuit, poiau Gu3uku B GOPMUPOBAHUU KPYTro30pa U
(GyHKIIMOHATBHOM TPAMOTHOCTH Y€JIOBEKA VISl PEIICHUS MPAKTUYECKHUX 3a/1ay;

- BJIa/ICHHE OCHOBOMOJIAraloliuMu (GU3NYECKUMU MOHATUSAMU,
3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOPUSIMHU; YBEPEHHOE UCIIOJIH30BAHUE
(u3HUECcKO TEPMUHOJIOTHH

Y CUMBOJIMKY;
-BJIaJICHHE OCHOBHBIMHM METOJIaMU HAYYHOI'O [MO3HAHMS, UCTIOIb3YEMbBIMU B
busuke:

Ha0II0ICHUEM, OTTUCAHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM; —— YMEHUS
00pabaThIBaTh pe3yabTaThl U3MEPEHHM, 0OHAPYKUBATH 3aBUCUMOCTh

MEeXy (PU3NIECKUMH BeIMYNHAMU, OOBACHSTH MOTYyUYCHHBIE PE3yJIbTAThI U
JeJaTh BBIBO/IBI;
- chopMUPOBAHHOCTH YMEHUS peIIaTh GU3NUECKHUE 3a1a4H;

- c(hopMUPOBAaHHOCTH YMEHUS MPUMEHATDH MOTYUYEHHbIE 3HAHUS ISl OObSICHEHUS
yCJIOBUM MPOTEKaHUs (PU3NYECKUX SIBJIECHUHN B IPUPOAE, MPOPECCUOHATBHON

chepe



JUTSL IPUHSTHS IPAKTUYECKUX PEIICHUI B TOBCEAHEBHOM JKU3HMU;
- c(hopMUPOBAaHHOCTH COOCTBEHHOM MO3UIMU MO0 OTHOIIECHUIO K (PU3UUECKON
uH(pOopMaIK, MOTy4aeMON U3 Pa3HbIX HICTOYHUKOB.



COJIEP)KAHUE YYEBHOM JUCIUILINHBI

BBenenue

®uzuka — GpyHAaMEHTaIbHAs HayKa O MIPUPOJIE.
EcrecTBeHHO-HAy4HBIM METOJ IIO3HAHUSA, €r0 BO3MOKHOCTH U T'PaHULBI
NPUMEHUMOCTH. ODKCHEPUMEHT W TEOpUS B IMPOLIECCE NO3HAHMUS IPUPOJIBIL.
MonenupoBanue (GU3NYECKUX SIBICHUNA W TpoleccoB. Ponb skcnepuMeHTta u
TEOpPUM B Ipouecce nosHanus npupoasl. Gusnueckas BenuunHa. [lorpemnoctu
U3MEepeHU  Qu3nueckux  BedMuuMH. Dusznueckue  3akoHbl.  ['paHUIbI
NPUMEHUMOCTH (pu3nyeckux 3akoHOB. [loHsTHE O (DM3MUECKOW KapTUHE MHpa.
3nauenue Gusuku npu ocBoennu npodeccuit CI1O u cnermansuocreit CIIO.

1. Mexanuka
Kunemartuka. Mexanuueckoe nBuxkenue. Ilepememenue. Ilyts. CkopocTsb.
PaBHOMEpHOE MNPAMOJIMHENHOE IBW)XKEHUE. YCKOpeHue. PaBHomepemMeHHoe
OpsMOJIMHENHOoE ABMKeHne. CBoOo HOE najeHue. J{BukeHue Tena, OpomeHHOro
IO/ YTJIOM K TOpU30HTY. PaBHOMEpPHOE NBHKEHUE TIO OKPYKHOCTH.
3akonbl mexanumku Hprortona. Ilepsoiii 3akoH Herootona. Cuna. Macca.
Nmnynbsc. Bropon 3akoH HeroToHa. OCHOBHOM 3aKOH KJIACCUYECKOW JUHAMMKH.
Tpertuit 3akoH HproTOHA. 3aKOH BCEMUPHOTO TATOTEHUA. | paBUTAIMOHHOE TIOJIE.
Cuna tsoxectu. Bec. CiocoObl u3mepenust Mmaccol Tel. CHUibl B MEXaHHUKE.
3aKOHBI COXpaHEHUsI B MeXaHHMKe. 3aKOH COXPAaHEHHUs UMITyJbca. PeakTuBHOE
nsuxenue. Pabora cuibl. Pabota noteHumanbHbIX cruil. MOIIHOCT. DHEPrusl.
Kunetnueckas sHeprus. [loTeHmanbHas 3Heprus. 3aKOH COXPaHECHHUS
MeXaHW4YeCKoM sHepruu. [[ppuMeHeHrne 3aKOHOB COXPaHCHHUS.
Jlemoncmpayuu. 3aBUCUMOCTh TPACKTOPUH OT BBIOOpA CUCTEMBI OTCUeTa. Buib
MEXaHMYECKOTO JBWKEHUS. 3aBUCUMOCTh YCKOPEHUS TeJIa OT €r0 MacChl U CUJIBI,
nercTByronier Ha teno. CinoxeHue cuil. PaBeHCTBO M TPOTUBONOJIOKHOCTD
HaIIPaBJICHUSI CUJI IEUCTBUS U MPOTUBOJICUCTBUSA. 3ABUCUMOCTD CUJIbI YIIPYTOCTH
ot nedopmaru. Cuisl TpeHusi. HeBecomocts. PeaktuBHoe nemxenue. [lepexon
HNOTEHIMATbHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.
Jlabopamopnwie pabomut
HccnenoBanue IBUKEHUS TeJa MO AEHCTBUEM MOCTOSHHOW CUilbl. 3yueHue
3aKOHa COXpaHEHUs uMIyJibca. COXpaHEHUE MEXAaHUYECKOW SHEPTUH IIPU
JNBWKEHUH TeNa MO AEUCTBUEM CHJI TSYKECTH U YIIPYTOCTH.
CpaBHeHuHe pabOThl CUJIBI C UBMEHEHUEM KUHETUYECKON YHEPTUH.
N3ydeHnne 3aKOHOB COXpaHEHHUs Ha IIPUMEpE yAapa MIapoB U OAIITUCTHYECKOTO
MasTHHUKA. M3ydeHne 0coOEHHOCTEH CUITBI TPEHUS (CKOJIBKECHHUS)
OcCHOBBI MOJICKYJISIPHOH (PM3UKH M TEPMOJIMHAMMKH.
OCHOBBI MOJIEKYJIAPHO-KUHeTHYECKOH Teopuu. UneanbHbli ra3. OCHOBHBIC
MOJIOYKEHHSI MOJIEKYJISIPHO-KMHETHYECKOM Teopur. Pazmepsl u Macca MOJIEKYII U
atomoB. bpoyHoBckoe nBmxenue. Juddysus. Cumbl u sHEprus
MEXMOJIEKYJIIPHOr0 B3auMoieicTBUs. CTpoeHue ra3000pa3HbIX, KUAKUX U
TBepbIX Tesl. CKOPOCTH IBUKEHUS MOJIEKYJI U X U3MepeHue. MneanpHpli ras.
HaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETHYECKON TEOPUU
ra3oB. Temneparypa u ee usmepenue. ['a3oBbie 3aKOHBI. AOCOTIOTHBIN HYJTh
TeMmneparypel. TepMoaMHaMuueckass IIKajda TEMIEparypbl. Y PaBHEHHE
COCTOSIHUS UJICAJIBHOTO ra3a. MoJisipHas ra3oBas OCTOSIHHASL.
OcHoBbI TepMoaAUHAMUKH. OCHOBHBIE NOHATUA U ONpEAciceHUuss. BHyTpeHHsA
SHEpPrusi CUCTeMbl. BHyTpeHHss1 sHeprusi uaeaabHOro rasa. PaGorta u temnora



Kak (opmbl Tepenayu SHepruu. TermioeMKoCTb. YelbHas TeIOEMKOCTb.
VYpaBHenue TeruoBoro 6ananca. [lepBoe Hayano TepMoauHaAMUKU. AquabaTHBIN
npouecc. [Ipunuun aevictBus teroBor MammHbl. KIIJ[ TerumoBoro nBurarens.
Bropoe Hawano tepmoaumHaMuku. TepMoauHAMUYEcKas IIKajga TEMIIEPaTyp.
XononuiibHble MalMHBL. TermioBblie Aeurarenu. OxpaHa npupoIbl.

CaoiictBa mapoB. Vcnapenue u konzaeHcauus. HacwllleHHBII map u ero
CBOMCTBa. AOCOJIIOTHAsT M OTHOCUTENbHAs BIAXHOCTh BO3Ayxa. Touyka pOCHI.
Kunenune. 3aBucuMOCTb TeMIEpaTypbl KUIIEHUS OT AaBiieHus. lleperperslii nap u
€ro UCIOJIb30BAHUE B TEXHUKE.

CaoiicTBa KuakocTeil. XapakTEpUCTHKA >KUIKOTO COCTOSHUS BEILECTBA.
IToBEpXHOCTHBIN €O KUAKOCTU. DHEPTUSI TOBEPXHOCTHOTO ClOsI. SIBIEHUS Ha
TPaHULE KUIKOCTH C TBEPABIM TeJIOM. KanuiuisipHbIe ABICHUS.

CaolicTBa TBepabIX TeJl. XapaKTEPUCTUKA TBEPAOTO COCTOSIHUS BEILIECTBA.
VYupyrue cBoiicTBa TBEpABIX TeN. 3akoH I'yka. MexaHnueckue cBOMCTBA
TBEPJBIX TeJI. TEIIoBOE paCIIMPEHUE TBEPABIX TEI U KuAKocTer. [limaBnenue u
KPHUCTAJUIA3ALHS.

Jlemoncmpayuu JIpmoxenrie OpoyHoBckuX yactull. Auddysusa. U3menenue
JaBJICHUA ra3a ¢ U3MEHEHHEM TEMIIEpaTypbl IPU MOCTOSTHHOM 00beMe
N3otepmuyeckuii 1 n300apHbIi mpoliecchl. MizMeHeHne BHyTpeHHEN SHEpTUun
TEJI IIPU COBEpPILIEHUU paboThl. Mojenu TemnoBbIx aurateneil. Kunenue Bojsl
IIPY ITIOHMYKEHHOM J1aBJIeHUH. lIcuxpomeTp u rurpomertp. SBieHns
IIOBEPXHOCTHOTO HATSKEHUS M CMAYVBaHUSI.

Kpucrannsl, amop¢Hbie BELECTBA, )KUIKOKPUCTAIUIMYECKUE Tea.
Jlabopamopnsie pabomet. VI3MepeHnE BIAXKHOCTH Bo3ayxa. M3Mepenue
MMOBEPXHOCTHOTO HAaTsHKeHUs skuakoctd. HabmoneHue mpouecca
Kpucraumzanuu M3yyenue negopmanuu pactsokeHus. MzydeHue TenioBoro
pacirpenust TBepAbiX Tei. M3yueHne ocoOeHHOCTEN TEMIOBOro paciiupeHusl
BOJIBL.

JJIeKTPOAMHAMMKA

DJIeKTpHYECKOe IoJe. DJEKTPUUYECKUE 3apsibl. 3aKOH COXPAaHEHHs 3apsja.
3akoH KynoHna. Dnekrpruueckoe mnosie. HanpsykeHHOCTh 3JIEKTPUYECKOro MOJIS.
[Ipunuun cynep-no3uuuu mnojieil. Pabora cuia 37IeKTpOCTaTUYECKOTO IMOJIS.
[ToreHuman. Pa3HOCTh MOTEHIIMATIOB. DKBUIIOTEHIIMAIBHBIE TOBEPXHOCTU. CBS3b
MEXy HAaIPsIKEHHOCTBIO M PAa3HOCTBIO IMOTEHUHMAIOB JJIEKTPUYECKOrO IOJIA.
JvdnekTpuku B dyeKTpuueckoM  mosie.  [lomspusauust  AMBIEKTPUKOB.
[IpoBomuuku B anektpuueckoMm none. Konpencaropel. CoeauHEHUE KOH-
JIEHCATOpOB B Oarapero. ODHeprusi 3apsHKEHHOTO KOHJAEHcaTopa. OJHeprus
AIEKTPUYECKOTO T1OJIA.

3aKOHbI MOCTOSIHHOIO TOKAa. YCJIOBHS, HEOOXOIMMBIE NIJIi BOZHUKHOBEHUS U
NOAJEPKAHUS DIEKTPUUECKOro Toka. CHila TOKa M IJIOTHOCTh TOKa. 3akoH OMma
it yaactka 1ienu 6e3 DJIC. 3aBUCUMOCTD 3JEKTPUIECKOTO COMPOTUBIICHHS OT
MaTrepuasia, JUIMHBI W IUIOIIAAM IIONEPEYHOI0 CEYEHHs] IPOBOAHHUKA.
3aBUCHUMOCTh JJIEKTPHUYECKOTO CONPOTHUBJIEHUS MPOBOJHUKOB OT TEMIIEPATYPBI.
DJIEKTPOJBWKYILIAsl CHJIa MCTOYHHMKA TOKa. 3akoH Oma [ NOJIHOW ILEIu.
Coenunenue npoBoJHUKOB. COEIMHEHHE HCTOYHUKOB JIEKTPUYECKOM SHEPTUU B
Oarapero. 3akoH [[xoyns—IJlenna. Pabota u MOIIHOCTH AJIEKTPHUUECKOTO TOKA.
TenmoBoe aencTBUE TOKA.

DJIeKTPpUYECKHA TOK B NOJYNpoBOoAHMKAaX. CoOOCTBEHHas MPOBOJUMOCTh
MOJIyITPOBOAHUKOB. [10IynpoBOAHMKOBBIE PUOOPHI.



MarnurHoe nmoJjie. BeKTop MHAYKIMM MarHUTHOTO NoJisl. [[elicTBre MarHUTHOIO
1OJIsl HA IPSIMOJIMHENHBIN ITPOBOAHUK C TOKOM. 3akoH Amriepa. Bzanmoneiicteue
TOKOB. MarHuTHbI MOTOK. PaboTa mo mepeMenieHno IpoBOJHUKA C TOKOM B
MAarHuTHOM ToJie. JleficTBME MAarHWTHOrO MOJIs Ha ABWXKyIuiica 3apan. Cuna
Jlopenua. Onpenenenue ynenpHOro 3apaaa. Y CKOPUTEN 3apsyKEHHBIX YaCTHUL.
DJIEKTPOMATHUTHAS MHAYKIHMSA. OJEKTPOMArHWTHas WHAYKOUSA. Buxpepoe
anekTpudeckoe noisie. CaMOMHIAYKIHS. DHEPTUS MATHUTHOTO MOJIS.
Hemoncmpayuu. B3anMmonencTBue 3apspkeHHbIX  Ten.  [IpoBomHukn B
ANEKTPUYECKOM Tose. JIMAJIEKTpUKH B 3JIEKTpUuecKoM Itose.KoHaeHcaTtopsl.
TeroBoe neiictBue snekTpuyeckoro Toka. CoOcTBeHHass W MpUMeECHas
IPOBOJAMMOCTh TOJYNPOBOAHUKOB. [lomynpoBogHUKOBBIM auona. TpaH3ucTop.
OneiT Opcrena. B3auMopeilcTBUE TPOBOJHUKOB € TOKaMH. OTKIOHEHHE
AIEKTPOHHOTO y4Ka MAarHATHBIM IIOJIEM. DNEeKTpOABUTATEITb.
DNEeKTPOU3MEpPUTENIbHbIE TPUOOpBL. NEKTPOMArHuTHas WHAYKIUSA. ONbITHI
@apaned. 3asucumocts OJIC caMOMHIYKIHMH OT CKOPOCTH W3MEHEHMS CHUJIbI
TOKAa W  WHAYKTUBHOCTM  NOpoBOJAHMKA. PabGora  snekTporeHeparopa.
Tpancdopmarop.

Jlabopamopnuie pabomo.

N3yuenue 3akoHa OMa JiJ1s ydacTKa LEeNH, [TOCIEeI0BaTEIbHOT0 U NapaJlIeIbHOIO
COEMHEHUA NPOBOAHUKOB. M3yueHune 3akona Oma jj1s moaHou uenu. M3yuenue
ABJICHMSI JIEKTPOMAarHUTHOM MHAYKUMU. Onpenenenue kospduirienra
IIOJIE3HOTO JIEHCTBHS JIEKTPUYECKOI0 YaitHuka. OIpeesneHre TeMIepaTypbl
HUTH JlaMIibl HakanuBanus. Onpenenenue O/[C 1 BHYTPEHHETO CONPOTHUBIICHUS
VMCTOYHUKA HAIIPSIKEHUS.

Kosie0anus 1 BOJTHBI

Mexanuyeckue kojedanusi. KomebatenpHoe aBwKeHHe. [apMoHMYECKHE
konebanus. CBOOOAHBIE MEXaHWYECKHE KoyieOaHud. JIMHelHbIe MEeXaHUYEeCKUe
KojeOarenbHble cucTteMbl. lIpeBpaiieHue »sHepruM mnpu  KojedaTelbHOM
nBukeHnH. CBOOOIHBIE 3aTyXaloUIe MeEXaHuUYeckue Koyebanus. BeiHyX1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.

Yupyrue BoJiHbl. [loniepeunsie U TpoOAOJIbHBIE BOJIHBI. XapaKTEPUCTUKHA BOJIHBI.
VYpaBuenue tmiockoit Oerymielr BomHbl. WHTepdepenius BonH. I[lonstue o
Iu(paklUK BOJIH. 3BYKOBbIE BOJIHBI. YJIbTPA3BYK U €r0 NPUMEHEHUE.
DJIeKTPOMATHUTHBIE KoJie0aHus. CBOOOIHbBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUs.
[IpeBpamenne  sHeprud B KoJIeOAaTeNIbHOM  KOHType.  3aTyxXarouue
AJIEKTPOMAarHuTHBIE KoJiebaHus. ['eHepaTop He3aTyXarluX 3JeKTPOMAarHUTHBIX
KoneOanuil. BbIHYXIIeHHbIE 3JeKkTpuyeckue KoseOanus. IlepemeHHBI TOK.
I'enepaTop mepemeHHOro TOkKa. EMKOCTHOE M HMHIYKTMBHOE COIPOTUBIICHUS
MIEPEMEHHOr0 TOKa. 3akoH Oma sl 3JEKTPUYECKOW LIeNH MEPEMEHHOIO TOKA.
PaboTa u MoniHOCTh MepeMeHHOro Toka. I'eneparopsl Toka. TpaHchopmaTopsl.
Toku BbICOKOM 4acToThl. [lomydyeHnuwe, mepemada U pacnpelesicHue
AIEKTPOIHEPTUH.

DJIEKTPOMATHUTHbIE BOJIHbI. JJIEKTPOMAarHUTHOE II0JIE KaK OCOOBIA BHUJ
MaTepuu. JEKTPOMArHWTHbIE BoOJHBIL.  BubOparop [I'epma.  OTKpBITHIMA
KojebaTenbHbIil KOHTYp. M300perenue paamo A.C. IlonmoBeiM. Ilonsitue o
panuocBs3u. [I[puMeHeHne AIeKTPOMAarHuTHBIX BOJIH.

Jemoncmpauuu.

CB0OO/HbBIE U BBIHYKJIEHHbIE MEXAHUUECKHE

konebanusi. Pezonanc. O6pazoBanue

pacrnpocTpaHeHHe ynpyrux BoyH. YacTora KoyebaHuit



U BbICOTa TOHA 3ByKa. CBOOOAHBIE 3JIEKTPOMATrHUTHBIE

kosie6anus. OcuuiiorpaMma NepeMeHHOro Toka.

Konpencarop B nenu nepemenHoro toka. Karymka

WHIYKTUBHOCTH B LIETIH MIEPEMEHHOTO TOKa. Pe30HaHC

B [IOCJIEA0OBATEIbHOM LIEMH MIEPEMEHHOTO TOKA.

N3inydyeHue u npueM 31eKTPOMArHUTHBIX BOJIH.

Paanocss3e.

Jlabopamopnwie pabomo.

N3yuenne 3aBUCUMOCTH TeproIa KoJieOaHUuH HUTSHOTO (VI TIPY>KUHHOTO)

MasiTHUKA OT JUIMHBI HUTH (MJIM MAcCChl Ipy3a).

NHIyKTUBHBIE 1 EMKOCTHOE COTPOTUBIICHHS B LIETIH IEPEMEHHOIO TOKA

5.0nTHKA

IIpupona cBera. CKOpOCTh pPACHpPOCTPAHEHHS] CBETA. 3AKOHBI OTPAKEHHS U

npenomiieHus: cBera. [lomHoe otpaxkenue. JIuH3bpl. ['7a3 kak onTuyeckas

cuctema. OnTudeckue npuodoopsl.

BoJsiHoBbIe cBolicTBa cBera. VIHTepdepenus cBeta. KorepeHTHOCTh CBETOBBIX

nyued. MaTepdepenunst B ToHkuX 1ieHkax. [lonocel paBHo# Tommuubl. Konbia

Herotona. Ucnonws3oBanue uHTepdepeHUMU B Hayke W TexHHKe. Judpaxuums

cBera. udpakius Ha menu B napayiebHbIX Jydax. JudpakuuoHHas pelierka.

[Tonsitue o ronorpaduu. Ionspuzanus nonepeunsix BoH. [lonsgpuzanus ceera.

JIBoitHoe nydenpenomienue. lonspounsl. Jlucnepcusi cBera. Buabl ciekTpos.

Crnektpel  ucnyckanus. CHekTpel TOMVIOHICHUS.  YIIBTpaQHUOJIETOBOE U

uHppakpacHoe u3nydeHus. PentrenoBckue ayun. VX npupoaa u cBOMCTBa.

Jemoncmpayuu

3aKOHBI OTPAKEHUS U IPEJIOMIICHHS CBETA.

ITonHOE BHYTpPEHHEE OTPAKEHHUE.

OnTtuyeckue npudOpHI.

Nurtepdepenius ceera.

Hudpakuus cera.

[Tongapu3zanus ceera.

[TomyyeHue cnekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonyuyenue cekTpa ¢ mOMOIIbI0 AUPPAKIUOHHON PELIETKH.

CnekTpockorl.

Jlabopamopnuie pabomut

N3yuenune n300pakeHus MpeaMETOB B TOHKOM JIMH3E.

N3yuenue unteppepeHnu 1 1udpakium cBeTa.

I'pagynpoBKa CIEKTPOCKOINA U ONPEIEIECHUE JJIMHBI BOJHBI CIEKTPAIBHBIX

JINHUMU.

6.9/1eMeHTbl KBAHTOBOM (PM3NKH

KBanroBasi ontuka. KgsantoBasg runore3a Ilnanka. @oronbel. Bhemnwmit

doTosnexTpuueckuit 3¢pdext. Buyrpennuii porodsdpdekt. Tumsl GoTorneMeHToB.

dusuka aroma. Pazputue B3MISA0B Ha CTPOCHHUE BEIIECTBA. 3AKOHOMEPHOCTH B

aTOMHBIX CIIEKTpax Bojaopoja. SAnepHas monens atoma. Onbitel D.Pe3epdopra.

Mopens atoma Bogopoaa no H.bopy. KBanToBbsie renepatopsl.
dusuka aroMHOro sjapa. EcrecTBeHHass paJMOaKTUBHOCTb. 3aKOH
paanoakTUBHOrO  pacnaaa. CrnocoObl  HAOMIOAEHWST U pErucTpauuu
3apspkeHHbIX yactuil. Dddext BaBunoBa — YepenkoBa. CTpoeHHE aTOMHOTO
anpa. [edexkt Mmaccel, SHEprusi CBSI3M M YCTOMYMBOCTH ATOMHBIX SJIEP.
SAnepuble peakuuu. McKyccTBeHHass paguOaKTUBHOCTB. JleNeHHE TSKENbIX
saep. LlenHas snmepHas peakius. Ympasisiemas LEMHas peakuus. AnaepHbii



peaktop. llomyueHne pagMOaKTUBHBIX H30TONOB M HMX IPUMEHEHHE.
buonornueckoe AEMCTBHE PAOUOAKTUBHBIX W3JIYYECHH. DJIEMEHTApPHBIE
YaCTHULIBI.
Jemoncmpayuu.®otodddexr. JluneiyaTeie CIEKTPHI Pa3IMYHBIX BEIIECTB.
N3nyyenue nazepa (KkBaHTOBOro renepartopa). C4eTUHMK HOHU3UPYIOIIHNX
V3JyYCHU .
7.9Boonus Beenennoit
Crtpoenune u passurue Bcenennou. Hama 3Be3qHas cucrema — Il 'amakTuka.
Hpyrue ranaktuku. beckoneyHocts Bceenmennon. IloHsATHE O KOCMOJIOTHH.
Pacummpsitomasacss Bcenennas. Mogens ropsiueit Beenennoit.  Ctpoenue u
npoucxoxaeHue ['anakTuk.
JBosaonus 3Be3d. I'mmore3a mnpoucxoxaeHusi CoOJIHEYHON CHCTEMBbI .
Tepmosnepnslii cunTe3. [IpoOiieMa TepMOSAEPHONH SHEPreTHKU. OHEPrus
Connua u 38e31. OBomonus 38e31. [Ipoucxoxaenre COJHEUYHON CUCTEMBI.
Jemoncmpayuu.Conueunas cuctema (mozens). Gororpaduu niaHer,
caenaHHble ¢ kocMuueckux 30H10B.Kapra JIynsl u muiianet. Ctpoenue u
3BOJIFOLIUS BeeneHHon.



TEMATHUYECKOE INTAHUPOBAHUE

EctectBenHOHaYuYHBIN TPOdUIs MpodecCHOHaTILHOT0 00pa30BaHus

[Ipu peanuzanuu coaeprkanus o01e00pa3zoBaTeIbHON YIeOHOM
TUCLUILIMHBI «DHU3HKa»
B ipeaenax ocBoeHust OITOIT CIIO na 6a3e ocHOBHOTO 00111eT0 00pa30BaHuUs C
nojiyueHu-eM cpegHero ooOmero oopaszoBanus ( [IIICC3) makcumanibHas
ydyeOHasi Harpy3ka 00y4JaroluXxcsi COCTaBIISCT:

* no crnenuansHOCTIM CIIO ectecTBeHHO-HayuyHOTO Tpodumss — 199
4acoB, M3 HUX ayauTopHas (oOsi3aTenpHas) Harpy3ka OOy4YaroIIHMXcs,
BKJIIOYas JiabopatopHele paboTbl, — 133 4acoB; BHeayAUTOpHAs
camocCTosITeNIbHasl paboTa CTy/IEHTOB — 66 4acos.

IKonmuecTBo
Buj yueOHoii padoThl 4acoB
AynurtopHble 3aHaTHs. Coaep:xxaHue CnenmnajibHOC
00yueHust ™ CIIO
Beeneuue 2
1. Mexanuka 18
2. MonekymnspHas ¢usnka. TepMmoruHaMuka 14
3. DnexTpoanHaMHKa 23
4. KonebaHus 1 BOJHbI 12
5  Onrtuk 10
6.0OCHOBBI CIELIMATBHOW TEOPHUH 4
OTHOCHTEJIBHOCTH

7 DrneMeHTBl KBaHTOBOM (pr3uku 8

8. DBomonus Beenennoit 6

HTroro oés13aTe1bHON ayANTOPHOM padoThI, B

TOM 4HCJIe 133

JlabopaTopHO-TIpaKTHYECKHUE PAOOTHI 34

BHeaynuTopHasi caMoCTOSITe TbHAS
padora

[ToaroToBKa yCTHBIX BBHICTYIUIEHUH 110 | 66 |



3a/IaHHBIM TEMaM, 3CCe, JOKIJIAJIOB,
pedepaToB, UHIMBUYAITLHOTO

MPOEKTa C UCIOIb30BaHUEM HH(pOpMa-
IUOHHBIX TEXHOJOTHH U Ap.

Ilpomercymounan ammecmayusn 6 hopme oughghepenyuposannozo 3auema
Bcero 199




TeMaTn4yecKkuil MUIAH U COAePKaAHUE YHeOHOH TUCHUILTHHBI « DU3UKa»

HaumMmeHoBanmue
pa3aesioB U TeEM

Conep:xanune y4eOHOI0 MaTepuaJia, JJadopaTopHbie U
NpaKTH4YecKue padoThl, CAMOCTOSITE/IbHASL padoTa
00y4aImmnxcs

O0BLEéM yacoB

Yposennb
OCBOCHMS

1

2

4

BBenenue

®duznka — GyHIaAMEHTAIbHASI HAyKa O TIPUPOJIC.
EcTecTBEeHHOHAYUYHBII METO]T TO3HAHNUS, €r0 BO3MOKHOCTH U
TPAHMIIBI TPUMEHUMOCTH. DKCIIEPUMEHT U TEOPUS B MIPOLIECCE
NO3HaHUA NpUpPosl. MoaenupoBaHue (GU3NUECKUX SIBICHUMN U
npoieccoB. Posb 3kcniepruMeHTa 1 TEOPUH B MPOLECCE TO3HAHUS
npupoasl. Pusznueckas BenuurHa. [lorpemnocty nsmepenui
¢u3nueckux BennuuH. Ousznyeckue 3aKoHbl. [ paHULIbI
IPUMEHUMOCTH (pu3nueckux 3akoHOB. [loHsTHE O pU3HUECcKOit
KapTHUHE MUpa. 3HaueHHe (PU3UKHU PU OCBOECHUU
crnenurainbHocT BetepuHapus CIIO.

1

CamocrosiTeibHags  pabdora oOyyaromuxcsa. IloaroroBka
npe3eHTanuu no teMe: «CoBpeMeHHasi KApTUHA MUPa

Pasznea 1. Mexanuka 184

Tema 1.1.
KunemaTuka

Copaep:xanue y4eOHOI0 MaTepualia

Kunemaruka. Mexannueckoe nsuwxkenue. [lepememenue. [1yTh.
Ckopoctb. PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHHUE.
Yckopenue. PaBHOnEpeEMEHHOE TPAMOJIMHENHOE ABHKEHHUE.
CBobogHoe nageHue. JBrkeHue Tena, OpoleHHOro Mo/ yIioM K
ropu3oHTy. PaBHOMEpHOE NBUKEHHE IO OKPYKHOCTH.

JlaGopaTopnasi padora Nel. «lccrnenoBaHue IBHXKEHUS Tesa
TIOJT ICICTBUEM TTIOCTOSTHHOM CHJIBD)

CamocrosiTeibHas padoTa 00y4ar0IIMXCH.

[TonroroBka paboThHI

«I'paduueckoe wu300pakeHUE PA3IUYHBIX BHUAOB JIBUKCHUSDY
CocraBnenue TabIUIIBI KATETOPUH ABUKCHHUSI.

Tema 1.2.

Copep:xanue y4e0HOI0 MaTepualia




3aKOHbI MEXaHUKH 3axonbl mexanuku Herorona. Ilepseiii 3akon HeroTtona. Cuia.
HbroToHa. Macca. Umnynbsc. Bropoit 3akon Herotona. OCHOBHOM 3aKOH
KJIaCCUYEeCKOM JuHaMuKku. Tpetudt 3akoH HproToHa. 3akoH
BCEMUPHOTO TATOoTeHUs. ['paBuTanimonHoe mnosie. Cuia TSKECTH.
Bec. Cnioco6s1 u3mepenust macchl Tea. Cuiibl B MEXaHUKE.

CamocTosiTesibHAasi padoTa 00y4ar0IuXCs.

CocraBnenue Tabmuipl: «OCHOBHBIE BUJBI CUJT B MEXaHUKEY.
['padrueckoe n3o0pakeHre cuil, AEUCTBYIONINX Ha TEJO.
Peuienre 3a1a4y Ha 3aKOHBI IMHAMUKHI

Tema 1.3. Coneprkanue yueOHOro MaTepuaJia 5
3aKoHbI cOXpaHeHHs1 | 3aKOHBI COXPAHEeHUsI B MeXaHMKe. 3aKOH COXpaHEHUS
B MeXaHHKe. uMmItysbca. PeaktuBHoe aBuxenue. Pabora cuibl. Pabota

IIOTCHIOMAJIBHBIX CHII. MOHIHOCTI). 9H€pFI/IH. Kunernueckas
OHCPIU:A. HOTGHHI/IaJ'II)HaSI OHCPIu:. 3aKoH COXpPaHCHUA
MEXaHMYECKOU OHCPI'UHU. HpI/IMeHeHI/IC 3dKOHOB COXPAaHCHUAI.

JlaGoparopHasi padoraNe2. «CoxpaHEHHE MEXaHUYECKOU
SHEPIUM NPU IBUKEHUU TeJIa MO ACUCTBUEM CHIT TSHDKECTH U
YIOPYTOCTH

JlaGopaTopHasi padoTa»Ne3. «CpaBHeHHE paOOTHI CHJIBI C
M3MEHEHHEM KMHETUYECKOU SHEPTUMNY

JlaGopaTopnas padoraNed4. «3yueHre 3aKOHOB COXpaHEHUSI Ha
IpuMepe MIapoB M OAITUCTHYECKOTO MAasITHUKAY

JlaGopaTopHasi padoTaNeS. «3yueHre 0cOOEHHOCTEH CUITbI
TpeHUsl (CKOJIBKEHHUS )

Pazgea 2. MoaexkyasipHas ¢pusuka u repmoguHaMuKal4y

Tema 2.1. \ Copep:xanue y4e0HOI0 MaTepuaJia \




OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOM
Teopuu. UneanbHbli
ras.

OCHOBBI MOJIEKYJISIDHO-KHUHETHYECKOH Teopuu. MWnaeanbHblii ras.
OCHOBHBIE TIOJIOXKECHUSI MOJIEKYJISIPHO-KUHETUYECKONH TEOPHH.
Pasmepsl 1 Macca Mosekyn U aTOMOB. bpOyHOBCKOE JBH>KEHHE.
Huddysus. Cuel U HEPrus MEXMOJIEKYJISIPHOTO
B3auMozeiicTBus. CTpoeHue razoo0pasHbIX, KHUIKUX U TBEPIbIX
Ten. CKOpOCTH ABMXKEHUS MOJIEKYJI U MX U3MepeHue. MneanbHsii
ra3. /[laBmenume raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-
KMHETUYECKOW Teopuu raszoB. Temmeparypa U ee U3MEpEHUE.
['a3oBble  3akOHBI.  AOCOJIIOTHBII  HylIb  TEMIEPATYpPHI.
TepMoauHaMuueckass — MIKajga  TEMHEPATypbl.  YPaBHEHHUE
COCTOSIHUSL HCAIIbHOIO ra3a. MossipHas ra3oBasi IOCTOSIHHASL.

CamocrosiTesibHasA pa0doTa 00y4AOIIMXCH.
CocraBnenue GU3NUYECKUX KPOCCBOPAOB IO TEME.

Tema 2.2.
OcCHOBBI
TEPMOJIUHAMMKH.

Coaep:kanue yaeOHOTr0 MaTepuaJia

w

OcHoBBbI TepMOAMHAMUKHA. OCHOBHBIC IOHATHUS U ONIPEAECICHUS.
BuyTpeHHsi1  SHeprusi  CHUCTEMbl. BHYTpeHHSE  JHEprus
ujeanbHOro rasa. PabGora u Temiota kak (oOpMbl TIEepenadu
SHEpruu. TeroeMKOCThb. YJIelIbHAsA TEIUIOEMKOCTh. YPaBHEHHUE
TesioBoro  Oamanca. IlepBoe  Havamo  TEPMOJIUHAMMKH.
AnuabaTHbiii ipouiece. [IpuHIMN neHCTBUS TEMIOBOW MAIIUHBI.
KIIJ tenmoBoro asurarens. Bropoe Hadaio TEPMOIWHAMUKHU.
TepMmonuHaMuueckass  IIKajga  TeMmmeparyp.  XOJIOJWJIbHBIE
MamuHbl. TertoBeie apuraresnn. OxpaHa NpupoJIbl.

Tema 2.3.
CaoiicTBa mapos

Copnep:xanue y4e0HOI0 MaTepualia

CroiicTtBa nmaposB. cnapenue u konaeHcauus. HacoimeHHbIH
nap 4 ero cBoiicTBa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTh
Bo3ayxa. Touka pocel. Kunenue. 3aBUCUMOCTb TEMITEPATYPbI
KUIICHUS OT AaBiieHus. [leperpersiil nap u ero ucCrojab30BaHUE B
TEXHHUKE.

Tema2.4 CBoiicTBa

Conepxxkanue yueOHOr0 MaTepHaJia.




JKUAKOCTeH.

CBoiicTBa KHAKOCTeH. XapaKTEPUCTUKA >KUIKOTO COCTOSIHUS
BemecTBa.  [IOBEpXHOCTHBIM  CJIOM  JKMJIKOCTH.  DHEprus
IIOBEPXHOCTHOTO CJIOA. JSIBIEHMS Ha TpaHULE KUAKOCTU C
TBEPABIM TeJoM. KanviusipHbIe SBIECHUS.

Tema2.5 CBoiicTBa
TBEPAbIX TeJl.

Coneprxxkanue yueOHOro MaTepuaja.

CaoiicTBa TBepAbIX TeJ. XapaKTEepPUCTUKA TBEPJIOTO COCTOSHUS
BEIIECTBA. YMpPyrue CBOWCTBA TBEpAbIX Tel. 3akoH [yka.
Mexannyeckue CBOMCTBA TBEPABIX Tel. 1€IUIOBOE paclIMpEHHE
TBEPABIX TEJI U XKUAKOCTEN. [1aBieHne u KpucTain3anusl.

JlaGopaTopHasi pabora Ne6 «I3mepeHre BIaXXHOCTH BO3TYXay.

JlaGopaTopHnasi padora Ne 7 «3mepeHue mnoBepXHOCTHOTO
HATSDKCHUS AKUIKOCTH

JlabopaTtopnasi pabora Ne 8 «3yuenue nedopmanuu
paCTSKEHUS»

JlabopaTtopnasi pa6oTaNe9 «l3y4yeHue TEmIOBOro pacimpeHus
TBEPABIX TEJ »

JlabopaTtopHuasi pa6ora Ne 10 «M3yuenue ocoOeHHOCTEH
TEIJIOBOTO PACHTUPEHHUSI BOJIBI»

CamocrosiTesibHAasi padoTa 00y4arOIIUXCS.
[IpoekTHO-UCCIIe10BATENBECKUEC paboThl «Onpenenenue
3aBUCUMOCTH CKOPOCTU HCIAPEHHUS OT pojJia KUIKOCTHY,
«Vcnapenue 1 KOHJICHC AU WIH UH(POPMAIIMOHHBIE TTPOCKTHI «
Benukue ydenbie GU3UKn»

Paznen 3. daekrpoannamuka 23 .

Tema 3.1.
DJIeKTpHUYecKoe 1moJie

Copep:xanue y4e0HOI0 MaTepualia

o1

DNeKTpUYecKue 3apslibl. 3aKOH COXpaHEHHUs 3apsAna. 3aKOoH
Kynona. Dnexrpuueckoe nose. Hanps>KeHHOCTh 3IEKTPUYECKOTO
nong. Ilpunuun  cynmepno3unmu — nosed.  PaGora  cun
anekTpocraTrndeckoro noss. [loreHmuan. PasHocTs moTeHIMAIOB.
DKBHITOTCHIIUATLHBIC MTOBEPXHOCTH. CBs13b MEXKITY
HaNpsHKEHHOCTBIO U Pa3HOCTHIO TMOTEHIMAJIOB 3JIEKTPUYECKOTO
nojiss. JludnekTpuku B ajekTpudeckoM 1noje. Ilomsipuzanms




IUDIIEKTPUKOB.  [IpOBOMHWUKM B DJIEKTPUYECKOM  TIOJE.
Konnencatopel. CoeauHeHHWE KOHJIEHCATOPOB B  Oarapero.
DHeprus 3apsHKEHHOTO0 KOHJICHCATOpa. DHEPTHUS AJICKTPUIECKOTO
TOJIS.

CamocrosiTeibHast padoTa 00y4arOMXCH.

PacuetHas pabota «OmnpeneneHue 3IEMEHTApHOIO 3apsjaa
DIIEKTPOHA»

PacuetHo-Tpaduueckas padora «lccienoBanue 31eKTpUUIECKOTO
nossp». Ilo 3agaHHBIM TOYKaM pacCUMTATh HANPSKEHHOCTh M
1300pa3uTh rpaduyecKu NOJyUYEHHOE MOJIE.

Tema 3.2.
DJIeKTPUYECKUI TOK

Copep:xanue y4e0HOI0 MaTepuaJia

3aKoHBI NOCTOSIHHOTO TOKA. YCJIOBUS, HEOOXOIMMEBIEC IS
BO3HUKHOBEHHUSI M TOJJEPKAHMUS DJIEKTpUYeckoro Ttoka. Cuia
TOKa W MJIOTHOCTh TOKa. 3akoH Oma jyst yuactka nenu 6e3 DJ1C.
3aBUCUMOCTh DJICKTPUUYECKOTO COMPOTUBIICHUS OT Marepuaia,
JJIWHBl W TUIOIIAAM  TOMEPEYHOTO CEUCHHs IPOBOHUKA.
3aBUCUMOCTh DJIEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKOB OT
TeMrepaTypbl. DJIEKTPOJBIKYINAsl CHUJia UCTOYHUKA TOKAa. 3aKOH
Owma a5 mosHoOM nenu. CoenrHenne npoBOAHUKOB. CoelMHEHNE
HCTOYHUKOB DJIGKTPUYECKOM DJHEpruM B Oarapero. 3aKoH
Jlxoyns—Jlenna. Pabota M MOILIHOCTH 3MEKTPUYECKOTO TOKA.
TennoBoe JeCTBUE TOKA.

JlaGoparopuass padora Nell. «M3yuyenue 3axkona Owma s
ydacTka  UEeNu, TOCIEJOBaTeJbHOTO M MapajuiebHOTO
COCIMHEHUS MPOBOTHUKOBY.

JlabopaTtopuasi pa6ora Nel?2. «Ompenenenue kodduireHta
TTOJIE3HOTO JICMCTBUS JIEKTPUUECKOTO YANHUKAY.

Tema 3.3.
DJIeKTPUYECKUH TOK
B Pa3/INYHBbIX Cpe/ax.

Conepxkanue yueOHOro MaTepuaJia




DJIEKTPUYECKHUI TOK B Pa3jIMYHBIX cpedax. OJEKTPUYECKHM
TOK B MeTaJylaX. OJEKTpPOHHbIM Ta3. Paborta BhIXOjA.
DNEKTPUYECKUA TOK B JJIEKTPOIUTAX. OJIEKTPOJIH3. 3aKOHBI
@apanes. [IpumeHeHre ANEKTPOIN3a B TEXHUKE. DIICKTPUUCCKUIMN
TOK B Ta3ax M Bakyyme. MoHuzamms raza. Buubl ra3oBbiX
paspsnoB. Ilonarue o mmasme. CBoOWCTBA W NPUMEHEHUE
AIEKTPOHHBIX MYYKOB. DJIEKTPUUYECKUN TOK B TIOJTYIPOBOTHUKAX.
CobcTBeHHas IPOBOJUMOCTh MOJIyITPOBOIHUKOB.
[TosrynpoBOIHUKOBBIE TPHUOOPHI.

Tema 3.5. MaruutHoe
moJie.

Copaep:xanue y4eOHOIro MaTepuajia

o1

MarnuTHOe moJe. BexkTop UWHAYKIMM MarHUTHOTO —IMOJS.
JlelicTBriE MAarHUTHOI'O TOJISI HA IPSMOJIMHEHWHBIM IPOBOJHUK C
TOKOM. 3akoH Ammnepa. BzaumopeiicTBrue TOKOB. MarHUTHBIN
noTok. PaboTa mo mepeMelieHrio MPOBOJHUKA C TOKOM B
MarHuTHOM ToJie. J[eficTBe MarHUTHOIO MOJISI HA JIBHKYIIHAKCS
3apsa.  Cuna  Jlopenua. OrnpeneneHue  yAenbHOTO — 3apsija.
YckopuTenu 3apsSKEHHBIX YaCTUL.

Tema 3.6.
DJIeKTPOMATHUTHAS
HHIYKITHA.

Copep:xanue y4e0HOI0 MaTepuasia

DJIEKTPOMATHUTHAS MHAYKIMS. DICKTPOMAarHuTHAst UHAYKIHS.
BuxpeBoe anektpuyeckoe mosnie. CaMOMHAYKIUS. OHEPrus
MAarHUTHOTO TOJIA.

CamocrosiTeibHas padoTa 00y4ar0IIMXCH.

Pacuer anexkTpuyueckux nenen mocToSHHOTO TOKa.
CocraBneHue CpaBHUTEIBHON TAOIUIIBI « ITEKTPUUECKUI TOK B
Pa3IMYHBIX Cpeaax.

['paduyeckas padbora «OnucaHue AMEKTPOU3IMEPUTEIIHBHOTO
npudopay.

Pacduernas pabora «OmnpeneneHre MarHUTHOTO TIOTOKa U
MAarHUTHOM UHAYKIHUH PA3JIMYHbIX BUAOB IMIPOBOIHUKOB C
TOKOM)).

Pacuer 351eKTpruyeCcKOr ENU NMEPEMEHHOI0 TOKa, BKIIFOYAKOIIEH




PEaKTUBHYIO Harpy3Ky.

JlabopaTtopHnasi padora Nel3. «M3yuenue sBneHus
AIEKTPOMArHUTHON MHTYKIIUNY.

CamocrosiTesibHas padoTa 00y4AHOIIMXCH.

Pacuer snekTpuuecKkux 1ernen nocTosHHOro TOKa.
CocraBneHue CpaBHUTEIBHON TAOIUIIBI « DITEKTPUUECKUIN TOK B
pa3IMYHbBIX CpeAax.

['paduueckas pabora «Onucanue 31EKTPOU3ZMEPUTETHHOTO
npudopay.

Pacuetnas pabora «OnpeneneHne MarHuTHOTO TTOTOKa U
MarHUTHOW UHIYKIIUU Pa3JIMYHbIX BUIOB TPOBOJHUKOB C
TOKOM.

Pacuer sanekTpudeckoil 1enu nepeEMEHHOTO TOKa, BKIIOYAIOIIEH
PEaKTUBHYIO Harpys3Ky.

Pa3nea 4. Koneb0anus v Boausl 129

Conepxxkanue yueOHOro MaTepuaJia




Mexannueckne KoJieoanusi. KojebaTtenpHOe — IBHMIKEHHUE.
['apmonnueckue  konebanus.  CBOOOIHBIE — MEXaHHUYECKHE
koyieOanus. JInHelHbIe MeXaHNUYeCKHEe KOIeOaTeIbHbIE CUCTEMBI.
[IpeBpaiieHrie  2HEPruM TMpU  KoJIeOATEIBHOM  JIBHOKCHUHU.
CBoOOIHBIC 3aTyXarolme MEXaHHYECKHE KoJIcOaHus.
BrIHyXIeHHBIC MEXaHUYECKUE KOJICOaHMsI.

Jlabopatopnas paGora Nel4. «M3yueHue 3aBUCUMOCTH II€pUOIa
KOJIEOAHUI HUTSHOTO (MU MPY>KUHHOTO) MAasgTHUKA OT JIJTMHBI
HUTH (WJIK MacChl Ipy3a)»

Tema 4.2.Ynpyrue
BOJIHBI.

Copaep:xanue y4eOHOI0 MaTepuaJia

w

Yupyrue BoJHbl. [lonepeynble W NPOAOJIBHBIE  BOJIHBL.
XapakTepUCTUKHU BOJIHBI. YPaBHEHHE TIJIOCKOM OETyIeil BOJHBI.
HNurtepdepentus BonH. [lonstue o nudpakium BoaH. 3ByKOBBIC
BOJIHBL. YJIBTPA3BYK U €r0 IIPUMEHECHHUE.

CamocrosiTesibHas padoTa o0yuarmmuxcs. [[poekTHo-
uccienoBarenbckas padoTa: «Y CTaHOBIEHUE CBA3U (DU3HKU U
MY3BIKI

Te4.3.2uexkTpomar-
HUTHBIC KOJIeOaHu.

Conepxkanue yueOHOro MaTepuaJia




DJIeKTPOMATHUTHBIE K0JIe0aHus. CBo00O1HBIE
AIIEKTPOMAarHuTHele Kosiebanus. I[IpeBpalieHue >SHepruv B
KOJIeOaTEIbHOM  KOHTYpe. 3aTyXarollue JJIEKTPOMAarHUTHBIC
KojeOanus. ['eHepaTop HeE3aTyXalolUX HSJIEKTPOMArHUTHBIX
KojeOanuil.  BbIHYyXJEHHBIE  DJIEKTpUYECKHE  KoJieOaHUs.
Ilepemennsblii TOK. ['eHepaTtop mnepeMeHHOro Toka. EMKOCTHOE
WHIYKTUBHOE CONPOTUBIIEHUS MNEPEMEHHOro TOKa. 3akoH Oma
JUISL  DNIEKTPUYECKOM IIeMM MepeMEeHHOro Toka. Pabora wu
MOITHOCTh IIEPEMEHHOTO TOKA. ['enepaTopsbl TOKA.
Tpanchopmaropel. Toku Bbicokoi yacToThl. [lomydeHwue,
repesaya u pacupereseHUe JIEKTPOIHEPTUU.

Temad.4nexkTpomar-
HHUTHBIE BOJIHBI.

Conep:xxanue y4eOHOTr0 MaTepuaJsia

DJIEKTPOMATHUTHBIE BOJIHbI. OJEKTPOMATHUTHOE IIOJE KakK
0COOBI BUJ MaTepuu. DJNEKTPOMATHUTHBIE BOJHBL. BubOpartop
['epuia. OTKpBITHIN KONEOaTEeNbHBIN KOHTYp. M300peTenue paano
A.C. TlonoBbiM. IlonsitTue o panuocBsizu. IlpuMeHnenue
AIIEKTPOMArHUTHBIX BOJIH.

CamocrosiTesibHas padoTa o0yuarmmuxcsa.CocTaBiIeHUE CXeEM
Y OMKMCAaHKUE YCTPOUCTB JIJIsl IpHeMa U mepeadun
AJIEKTPOMArHUTHBIX BOJIH.

NudopmarmonHslii mpoekT u3 cepun «buorpaduun Benukux
yueHbIx» «llonoB A.C» nim «I'.I'epiy

Pasznea 5. Ontuka 104.

Tema 5.1
IIpupona csera.

Copnep:xanue y4eOHOIro MaTepuajia

IIpupona cBera. CKOpOCTh PacHpOCTPAHEHUs CBETA. 3aKOHBI
OTpakeHUs1 U IpesoMiieHus ceera. [losHoe orpaxenue. JIMH3BL
I'na3 kak ontuyeckas cucrema. Onruyeckue npudopsI.

Tema 5.2.

Conepxkanue yueOHOro MaTepuaJia




BoaHoBble cBolicTBa
cBeTA.

BouHoBbIe cBolicTBa cBeTa. IHTepdepeHius ceeTa.
KorepentHocTh cBeTOBbIX nyued. WHTepdepeHIuss B TOHKHX
meHkax. Ilomocel paBHOM Tommmebl.  Konpma Herorona.
Hcnonp3oBanue nHTEp(EpeHINN B HayKe U TexHUKe. Judpakuus
ceeta. Jludppakuus HA eEnM B MapaUIeNbHBIX JIydax.
Hudpaknuonnas  pemerka.  [lonsitue o  romorpadum.
[Tonspuzanus nonepeynsix BoyH. [lomsapusanus cera. JIBoriHOE
aydenpenomiuenue. Ilomspounsl. [ucnepcuss cBera. Bugsl
cnektpoB. CnekTpsl HcmyckaHus. CHEKTpbl IOTVIOHICHHUS.
VYasTpaduoneroBoe u UHPpaKpacHoOe U3IyueHUs. PEeHTreHOBCKUE
nyuu. YIX ipupona u cBoicTBa

JlaGopaTtopnasi  paboraNel5.  «M3yuenue  m300pakeHUs
MIPEJIMETOB B TOHKOM JINH3€)

Jlabopatopnass padoraNel6. «J3yuenuwe wuHTEppepeHIIUU U
Tudpaxum.

CamocrosiTesibHasi padoTa 00y4arOIUXCS.

[ToaroroBka rnpe3eHTanui no teme: «CBeTOBbIE BOJHBI U UX
CBOMCTBA », «I[puMeHEeHNE CBOMCTB 3JIEKTPOMArHUTHBIX
V3JIYYCHUI.

Paznes 6. OCHOBBI CIeNUAJBLHONH TEOPUU OTHOCHTEJIbHOCTH 44

Tema 6.1.

OcHoBBI
CIenMaJIbHON TeOpuH
OTHOCHTEJIbHOCTH

Copep:xanue y4e0HOI0 MaTepualia

SN

MHBapuaHTHOCTh MOJIyJsl CKOPOCTH CBETa B  BaKyyMe.
[Toctynatel OuHIITEWHA. [IpOCTpaHCTBO M BpeMs cClielUaIbHOMN
TEOPUH OTHOCHUTENbHOCTU. CBSI3b MacChl U SHEPIHH CBOOOJHOMU
YaCTULbl. DHEpPrus

D

CamocrosiTesibHas padoTa 00y4ar0IIMXCH.
[ToaroToBka 1 opopmieHue A0KiIaaa HA Temy: «Moaenu
Pesepdopna»

Pazgen 7. JiemeHThI KBAaHTOBOM pu3nku 84.

Tema 7.1. KBanroBasi

Conep:xanue y4eOHOIro MaTepualia




OIITHKA.

KBanroBass ontuka. TemnoBoe wusnyuenue. Pacnpenenenue
PHEPruM B CHEKTpe abcoioTHO uyépHoro Ttena. KsaHToBas
runore3a Ilnanka. @otonsl. Buemuuit Qorosnexrpuueckuii
abdexr. Buyrpennuit dororddext. Tumbl GHOTOIIEMEHTOB.
HaBnenne ceta. [IoHATHE O KOPITYCKYJISIPHO-BOJIHOBOM MPHUPOLE
CBETA.

Conepxkanue yueOHOro MaTepmaJia.

Tema 7.2.®duszuka
aToma.

dusuka aroma. Pa3Butue B3MISA0B HAa CTPOCHUE BEIECTBA.
3aKOHOMEpPHOCTM B AaTOMHBIX CIIEKTpax Bojxopona. fnepHas
Mozenb aroMa. OnbiTel 3. Pesepdopaa. Moaens atoma Bogoposia
no H.bopy. Tunmoreza nme  bpoiuns. CooTHolieHue
HeonpeaenéHHocTel I'eitzenOepra. KBaHTOBbIE TeHEPATOPHI.

CamocrosiTesibHAsA pa0d0Ta 00yYAKOIINXCH —
[ToaroroBka mpe3eHTanuu Mo TeMe: « ATOMHasi SHEPTETUKA.

Paszngea 8. IBoaronusa Becesennon 64

Tema 8.1.
CTtpoeHue u pa3Burtue
Bceennon.

Copep:xanue y4e0HOIr0 MaTepuaJjia

Crtpoenue u pazsutue Becenennoit. Hama 3Be3nnas cucrema —
['anmaktuka. [lpyrume ranaktuku. beckoHeuHOCTh BceeneHHOM.
[Tonsitue o xocmosornu. Pacmupsromascss Beenennas. Mogens
ropsiuer Beenennoit. Ctpoenue u npoucxoxaeHue ['agakTuk.

Copaep:xanue y4eOHOIro MmaTepuajia

Tema 8.2.

IBoJTIOIMA 3BE3]I.
I'mnore3a
NMPOUCXOMKTEHUSI
CoJiHeYHOH cHCTEMBI

JBoJonus 38e31. I'unore3a npoucxoxaenus CoHedHOI
cucremsl . TepmosinepHsiii cuntes. [Ipobiiema TepmosiiepHoit
sHepreTuku. JHeprus CoJHIA U 3B€3/1. DBOJIIOLHUS 3BE3I.
[Tpoucxoxaenne CosiHEUHOM cucTemMbl. TéMHas MaTepus u
TEMHAsL DHEPTUS.

CamocrosiTeibHas padora.
IToaroroBka npe3enrauuu no reMe: «Hama 3B€31Has cucrema -
["anakTukay.

Bcero:

199(o0s13aTeIBbHBIX
ayIuTOpHbIX 133,B
TOM 4HciIe 3 -34)







XAPAKTEPUCTHKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

Conep:kanue
00y4eHuUs

XapakTepuCTHKA OCHOBHBIX BH/IOB /IeSIT€IbHOCTH
CTY/IEHTOB

(Ha ypoBHE Y4eOHBIX 1eHCTBUI)

BBenenue

YMeHus MOCTaHOBKY LENEN JEATEIbHOCTH,
MJIAaHUPOBAHUSI COOCTBEHHOM AESTENBHOCTHU IS
JIOCTUKEHHUSI IOCTABJIEHHBIX LIEJIEH,

MIPEIBUJICHHS] BOBMOYKHBIX PE3YJIbTATOB ATUX
JIEVICTBHM, OPTaHU3AIMNA CAMOKOHTPOJIA U OLIEHKU
MOJTYYEHHBIX PE3YJIbTaTOB.

Pa3BuTHe cCioOCOOHOCTH SICHO ¥ TOYHO U3JIaraTh CBOU
MBICJTH, JIOTUYECKH O0OCHOBBIBATH CBOIO TOUKY
3peHUsl, BOCIIPUHUMATH U aHAJTU3UPOBATh MHEHHUS
co0eceTHUKOB, MPU3HABAs MPABO JAPYTroro 4yeioBe-
Ka Ha NHOE€ MHEHHUE.

[IpousBenenue n3mepeHus PU3NUECKUX BETUIUH U
OLIEHKA IPaHULIbI TOTPEIIHOCTEN N3MEPEHHUI.
[IpencraBiieHre TPaHULIbI IOTPEMIHOCTEN U3MEPEHUI
MPU OCTPOCHUH TpahuKOB.

YMeHue BbICKa3bIBATh THUIOTE3bI ISl OObSICHEHUS
HaAOJIFOJaeMBIX SABJICHHH.

YMeHue npeayiaratb MOJICIA SIBIICHUM.

VYkazaHue rpaHull IPUMEHUMOCTH (PU3NYECKHUX
3aKOHOB.

N3n0eHne OCHOBHBIX MOJOKEHUN COBPEMEHHON
HAay4YHOU KapTHUHBI

MuUpa.

[IpuBeneHue NpUMEPOB BIUSHUS OTKPHITHI B (DU3HKE
Ha Mporpecc

B TEXHUKE U TEXHOJIOTUU MTPOU3BOJICTBA.
Wcnonb3zoBanne MuTepHeTa miist noricka nHdopMamu

1. Mexanuka

Kunemamura

[IpencraBiieHre MEXaHUYECKOTO ABMKECHUS Tea
YpaBHEHUSMU 3aBUCUMOCTH KOOPAMHAT M MPOCKITNEH
CKOPOCTH OT BPEMEHH.

[IpencraBneHre MEXaHUYECKOTO JIBHKCHUS TeJa
rpadukaMu 3aBUCUMOCTH KOOPJMHAT U MPOESKIIUEH
CKOPOCTH OT BPEMEHH.

Onpenenenue KOOpAUHAT TPOUAEHHOTO MyTH,
CKOPOCTHU M YCKOPEHHUS TeJa 1o rpadukam
3aBUCUMOCTH KOOPAMHAT U MPOEKUUNA CKOPOCTH OT
BpeMeHu. OnpeneneHne KOOpAuHaAT IPOUIEHHOTO




MyTH, CKOPOCTH U YCKOPEHUS TeJla [0 YPaBHEHUSIM
3aBUCHUMOCTH KOOPJIUHAT

U TIPOCKIIMI CKOPOCTH OT BPEMEHH.

[IpoBeneHne CpaBHUTEILHOTIO aHAIM3a PABHOMEPHOTO
Y PaBHOIIEPEMEHHOTO JBHKCHHIA.

YkazaHue ucCIoiab30BaHuUs MOCTYIATeIbHOTO U
BpaIllaTeJIbHOTO JIBMYKEHUN B TEXHHKE.

[IprnoOpeTeHue onbiTa paboThl B TPYyIIIIE C
BBITIOJTHEHHUEM Pa3IMYHBIX COIIMATIBLHBIX POJICH.
Pa3paboTka BO3MOKHOM CUCTEMBI JEHCTBUN U JIS
AKCIEPUMEHTAIILHOTO ONPEAEICHUS KHHEMATHUYECKUX
BEJIN-

YHH.

[IpencraBnenre nHGOPMALIUK O BUIAX JTBUKCHUS B
BUJIC TAOJIUIIBLI

3axoHbvl COXpaHeHus
68 MexXaHukKe

[IprMeHeHnE 3aK0OHA COXPAHEHUS UMITYJIbCA JUIS
BBIYMCJIEHNS N3MEHEHUN CKOPOCTEHN TEJ IPU UX
B3aMOJICUCTBUIX.

N3mepenre paboThl CUJT U U3BMEHEHUE KHHETUUECKOM
DHEPIrUH Tea.

Boruncienue paboThl CHII U U3MEHEHUS! KHHETHYECKOU
DHEpPruu

Tena.

Brruncienrne noTeHUUaIbHON SHEPTUHU TEII B
IPaBUTALIMOHHOM IIOJIE.

Onpenenenue NOTEHUIUAIBHOW SHEPTUU YIIPYTO
ne(hOopMUPOBAHHOIO TEJa MO U3BECTHOM nedopManuu
1 KECTKOCTH TeJA.

[IpuMeHeHNE 3aKOHA COXPAHEHUS MEXAHUYECKON
SHEPTUU MPU pacyeTax Pe3yJbTaTOB B3aUMOACHCTBUN
TE€JI TPABUTALMOHHBIMHA CHJIAMH U CUJIaMU yIIPYTOCTH.
VYka3zaHue TpaHdll NIPUMEHUMOCTH 3aKOHOB MEXaHHKHU.
VYkazanue y4eOHbIX TUCIUTUINH, IPU U3YYCHUU
KOTOPBIX MCIOJIb3YIOTCS 3aKOHBI COXPaHEHUS




2. OcHO8bl MONEKYIAAPHOU PUUKU U MEPMOOUHAMUKU

Ocnosvr MKT.
Hoeanvhoiu cas.

Buinonnenue  sxcnepumenmos,  cayocawux 0
000CHOBAHUSL  MOJIEKYNAPHO-KUHEMUYEeCKOU meopuu
(MKT).  Pewenue  3a0au ¢  npumeHeHuem
OCHOBHO20 YPABHEHUSI MOJEKYIAPHO-KUHEMUUeCKOll
meopuu 2azo6. OnpeoenieHue napamempos seuecmea
8  2a3000pA3HOM ~ COCMOAHUU  HA  OCHOBAHUU
VpagHeHus COCMOSIHUS U0eanbHo20 easa.
Onpeoenenue napamempos seujecmada 8
2A3000pA3HOM COCMOSIHUU NPOUCXOO0SAWUX NPOYECCO8
no epagurxam 3asucumocmu p(T), V(T), p (V).
OKcnepumenmanvHoe UCCIe008aHUe  3ABUCUMOCTIU
p(T), V(T), p(V). Ilpeocmasnenue 8 suode epaguxos
U30XOPHO20,  U300APHO20 U  U30MEPMUUECKO20
npoyeccos.

Buviuucnenue  cpeomneii  xumemuueckoul — 3Hepeuu
Mennioso20  O0BUJCEHUsI MONEeKYl NO  U3BECHOLL
memnepamype geuecmada.

Buvickasvisanue  cunomes ol 00bsCHEeHUs
HAO00aeMblX  SGTIeHULL. Vkazanue  epanuy
NPUMEHUMOCIU MOOEIU «UOeANbHbIlL 2a3» U 3a-
konose MKT

OcHosbl
MepMOOUHAMUKU.

U3mepenue konuvecmea meniomsl 8 npoyeccax
mennonepeoaydu. Pacuem xonuuecmsea mennomei,
He0OX00UM020 OJisl OCYUleCMBIeHUsL 3A0AHHO20
npoyecca ¢ menionepeoayeti. Pacuem uzmenenus
6HYmMpeHHell IHepeuu mei, pabomuol U
nepeodanHH020 KOauyecmea meniomsl ¢
UCNOIb308AHUEM NEPBO20 3AKOHA
MepMOOUHAMUKU.
Pacuem pabomvi, cogeputennou eazom, no epaguxy
sasucumocmu p(V).
Buviuucnenue pabomwr 2aza, coeepuienHou npu
UBMEHEeHUU COCMOSHUA N0  3AMKHYMOMY YUKILY.
Buiuucnenue KIIJ npu cosepuienuu eazom pabomoi
8 npoyeccax U3MeHeHUs COCMOAHUSL N0 3AMKHYMOMY
YUKTLY. ObvsicHenue  NpUHYUNo8  Oelcmeusl
Menosvix Mawun. Jemoncmpayus poau usuxu 8
CO30aHUU U  COBEPUIEHCMBOBAHUU  MENJIOBbIX
oguzamerel.
Hznoocenue cymu sxonocuneckux npoonem,
00YCl1081IeHHbIX pabOMOU MENI08bIX 08ucameneti u
npeoiodicenue nymu ux peuerus. Yxazanue epanuy
NPUMEHUMOCTU 3AKOHO8 MEPMOOUHAMUKU. Y MeHue




eecmu ()I/la]ZOZ, 6blCyiusamsv MHEHUe onnonerma,
ydyacmeosams 6 OMCK)/CCMM, OMKpPbIMO 6blpasicanio U
omcmaueanvb C60IH0 MOUKY 3PEHUAL.

Vkaszanue yuebHvlx oucyunium, npu u3yuyeHuu
KOMOPbIX UCNONb3YIOM yyueOubili mamepuan « OcHobl
MepMOOUHAMUKUY

Ceoticmea napos,
acuoKocmell,
meepobix mei.

Hsmepenue enasicnocmu 6030yxa. Pacuem
KoJiuyecmea meniomasl, Heobxooumozo 0Jis
0Cyuecmanens

npoyecca nepexooa eeuecmaa U3 00HO20
azpe2amnoeo COCMOsHUS 8 OpYy2oe.
IKcnepumenmanvHoe ucciedo8anue meniosolx
CBOUICME 8eulecmad.

Ipusedenue npumepos KANUIIAPHLIX AGNEHULL 8
Ovimy, npupooe, mexuuxe.

Hccnedosanue mexanuyeckux c6ouUcCme meepovlx meil.
Ipumenenue gusuueckux noHAMuULL U 3a4KOHO8 8
yuebnom mamepuaie npoghecCuoHaIbHO20
xapaxmepa.

Hcnonvzosanue Hnmepnema ons noucka
ungopmayuu 0 pazpabomrax u nPUMeHeHUsIX
COBPEMEHHBIX MBePObIX U AMOPPHBIX MAMePUaIos

3. Inekmpoounamura

3JleKmpocmamuKa

Buviuucnenue nomenyuana snekmpuieckoco noJis
00HO20 U HECKOJIbKUX MOYEYHBIX INeKMPUYECKUX
3aps008. UzmepeHue paznocmu nomeHyuaios.
Hszmepernue sHepeuu sn1ekmpuyecko2o nois
3apsAdA*CEeHH020 KOHOeHcamopa.

Buviuucnenue snepeuu snexmpuyeckozo nous
3apsAA*CEeHH020 KOHOeHcamopa.

Paszpabomka nnana u 603modichoil cxemst Oeticmeuil
IKCNEPUMEHMATbHO20 ONpedeleHUs
NEKMPOEMKOCMU KOHOEHCamopa u
OUINIEKMPUHECKOU NPOHULAEMOCMU BeUeCmEd.
IIposedenue cpasHumenvbHo2o anaiusa
2PABUMAYUOHHO20 U DNeKMPOCMAMUYecK020 noell

Tlocmosannuwviii moxk

Hszmeperue mowHocmu 31eKkmpuieckoeo moxd.
Hsmepenue I/[C u enympenune2o conpomusieHus
UCMOYHUKA MOKA.

Buvinonnenue pacuemos cunvt moka u Hanpsicenul
Ha yuacmkax snekmpuyeckux yeneti. O0vscHeHue Ha
npumepe 31eKmpuyeckol yenu ¢ 08yms
ucmounuxamu moxa (3/C), 6 kakom ciyuae
UCIMOYHUK NeKMPUYeCKOoll dHepauu pabomaem 8
pedicume 2eHepamopad, a 8 KAKOM — 8 pedcume




nompeoumes.

Onpeodenenue memnepamypsbi HUMu HAKATUBAHUSL.
Hszmepenue snekmpuueckoeo 3apaoa 21eKmpona.
CHamue 8016MaAMNEPHOL XAPAKMePUCMUKU OU0Od.
IIpogedenue cpasrumenvbHo2co aHaiu3a
NOJYNPOBOOHUKOBHIX OUOO08 U MPUOOO8.
Hcnonvzosanue Humepuema ons noucka
uHgopmayuu o nepcneKmusax pa3eumus
NOJYNPOBOOHUKOBOU MEXHUKU.

Ycmanoska npuuunno-credcmeenHulx cesazell

Macnummnuvie
A61eHUS

H3zmepenue unoykyuu MacHumHo20 noJs.
Buviuucnenue cun, oeticmsyrowux Ha npo8oOHUK C
MOKOM 8 MAZHUMHOM Nnojie. Boluucienue cun,
OelicmayowWux Ha 1eKmpudeckutl 3apso,
OBUINCYWULICSE 8 MACHUMHOM noJe. HMccriedosanue
ABNEHUU INEKMPOMACHUMHOU UHOYKYULU,
CAMOUHOYKYUU.

Buvluucnenue snepeuu MmacHumuo2o noJs.
Obvschenue npuHyuna 0elcmaeus 31eKmpoosueames.
ObvsacHenue npuHyuna O0elcmasus 2eHepamopa
INEKMPULECKO20 MOKA U INEKMPOUSMEPUMENbHBIX
npubopos. ObvACHeHUue NPUHYUNA 0etiCmeUsi Macc-
cnekmpoepagha, yckopumelell 3apsdiCceHHbIX 4acmuy.
ObvscHenue poau MazHUmMHO20 NoJis 3eMau 8 HCUSHU
pacmenut, HcueomHulx, uenosexa. llpuseoenue
NpUMepo8 NPAKMuUYecKo20 NPUMEHEeHUsL U3YYeHHbIX
ABNEHULl, 3AKOHO08, NPUOOPO8, YCMPOUICME.
IIposedenue cpagnumenvbHo20 aHanu3a c8oUCma
INEKMPOCMAMUYECKO20, MACHUMHO20 U BUXPEBO20
anekmpudeckux noneu. QdvacHeHue Ha npumepe
MACHUMHDBIX S8NIeHUL, NoYeMy QU3UKY MONCHO
paccmampusams KaKk Memaoucyuniumty

4.Koneoanusa u eonmnel.

Mexanuueckue
BOJIHbL

Hccnedosanue 3asucumocmu nepuooa Koieoamutl
MAMemMamuyecko20 MAasimHuKa om e20 OaUHbl, MACCol
u amnaumyowl koaebanutl. Mccnedosanue
3A8UCUMOCTU NEePUOOa KOJLeOAHULL 2py3d Ha
NPYIACUHE OM €20 MACCHL U HCECMKOCMU NPYHCUHDL.
Buviuucnenue nepuooa xonebanuii mamemamuieckozo
MASIMHUKA 1O U38ECMHOM)Y 3HAYEHUIO €20 OUHDL.
Buviuucnenue nepuooa xonebarnuti epysa Ha npyscuHe
1O U38ECMHBIM 3HAYEHUAM €20 MACChL U HCeCMKOCmU
npysicunvl. Buipabomra nagvikos socnpunumams.
AHATU3UPOBAMD, NEPepadbamvléams U NPeovbAGIAMb
uHgopmayuio 6 cCoomeemcmeuu ¢ NOCMAaB1eHHbLMU
3a0auamu.

IIpusedenue npumepos asmoxkoiedHamebHbix




Mmexanuueckux cucmem. Ilposeoenue
Kiaccugurayuu Koaiedanuil

Ynpyeue sonnvl

Hsmepernue Onumbl 36yK0BOI BONHBL NO PE3YIbMAMAM
Hab00eHull uHmepghepeHyuU 36yKOBbLX BOJIH.
Habnwoenue u obvsacuenue sasnenuit unmepgheperyuu
U Ou@paxyuu MexaHuiecKux 0.

IIpedocmasnenue obracmeti npumeneHust yibmpaseykd
U Nepcnekmuebl €20 UCNOIb308AHUSL 8 PA3TUYHBIX
001aCcmsAX HAYKU, MEXHUKU,

6 MeouyuHe.

H3zno0oicenue cymu sKo102udecKux npooem,
CBA3AHHBIX C B030€UCMBUEM 38YKOBbIX B0IH HA
OpP2aHU3M Hell08eKd

Habniodenue ocyunnocpamm eapmoHu4eckux
KOJeOaHull cuivl moxa 6 yenu. Mizmepenue
IIeKMpoeMKocmu KoHoeHcamopa. M3mepenue
UHOYKMUBHOCMU KAMYUIKU.

Hccredosanue s61enus s1eKkmpuieckoeo pe3oHancd 8
nocnedosamenvrot yenu. Ilposedenue ananoeuu
MeHcoy PuaUuecKUMU BeTULUHAMU,
Xapaxmepusyroumumu MexanuyecKyro u
INEKMPOMACHUMHYIO KOAeOamelbHble CUCEMDI.
Pacuem 3nauenuil cunvt moka u Hanpsajcenus Ha
J/leMeHmax yenu nepemenno2o moka. Mccneoosanue
npunyuna oelicmeust mpaucgopmamopa. Hccrneoosa-
HUe NPUHYUNA 0elicmausl 2eHepamopa nepemerHo20
moxa Hcnonvzosanue Hnmepnema 0Jis1 NOUCKa
UHpopmayuu 0 co8pemMeHHbIX CHoCobax nepeoadu
anekmposnepauu Ocyujecmaierue paouonepeoayu u
paouonpuema. Mcciedosanue

CBOUCMEB INEKMPOMASHUMHBIX 8OJIH C NOMOUBIO
MmobunvHoco menegona. Pazeumue yennocmmnozo
OMHOWEHUS K U3YYACMBIM HA YPOKAX U3UKU
00BeKmMam u 0c8au8aeMviM 8UOAM 0esIMENbHOCU.
ObvscHenue npUHYUNUAIbHO20 paA3IUYUs NPUPOObl
VAPY2UX U INeKMPOMACHUMHbBIX 80H. M31001ceHue

Inexkmpomazcnum- CYMU 3KOJI02UHECKUX NPOOIEM, CEAZAHHBIX C
Hble KolebaHus. INEKMPOMACHUMHBIMU KOACOAHUSAMU U BOJIHAMUL.
Dnexmpomaznum- Obvsicuerue poau 31eKMpPOMASHUMHBIX BOJIH 8
Hble GOIHbI COBpeMeHHbIX Uccliedosanusix Beenennoil

5.0nmuka.

IIpupooa ceema

lIpumenenue Ha npakmuxe 3aKOHO8 OMPANCEHUSL U
npenoMIeHUs. Ceema npu peuleHuu 3a0ad.
Onpeoenenue cnekmpanibhblx Spanuy
YY8CMBUMENbHOCU YeN08e4eCcK020 21a3d.
Ymenue cmpoums uzobpasicenus npeomemos,
oasaemvle TUH3AMU.




Pacuem paccmosanus om aunzel 00 uzoopasicenus

npeomema.

Pacuem onmuueckoii cunvt 1un3bl.

Hszmepenue ghoxycrozo paccmosnus TuH3bl.
Ucnvimanue mooenei MUKpOCKOna u meieckonda

Bonnoswvie
ceolicmea ceema

Habnooenue senenus unmepghepenyuu
IIeKMPOMACHUMHbBIX 80H. Habntodenue aenenus
ougbpaxyuu 31eKmpoMAacHUMHBIX GOJIH.
Habniooenue sgnenus nonsapusayuu
INEKMPOMACHUMHBIX 80H. M3Mepenue OnuHbl
CBEmMOBOU B0IHbI NO PE3YIbIMaAmam HaAOI0OeHUs.
aenenuss unmepghepenyuu. Habnooenue saenenus
oughpaxyuu ceema. Habnooenue aenemnus
noaspuzayuu u oucnepcuu ceéema. llouck
Pa3udUll U cXxo0Ccmea mexncoy OuGpaKyuoHHbIM U
OUCNEPCUOHHBIM
cnexkmpamu. Ilpusedenue npumepos nosisnenus 6
npupooe u UCNOIb308AHUSL 8
mexHuKe s6jleHull unmepgepenyuu, ouppaxyuu,
noaapuzayuu u
oucnepcuu ceema. Ilepeuucnenue memooos no3Hauusl,
KOmopble UCNONIb308AHbL NPU U3YUEeHUU YKAZAHHBIX
A81eHUU

6.0cHosbl cneuuaﬂbuoﬁ meopuu omuHocumesibHocmu.

Obwvsichenue 3nayumocmu onvima Matikenbcona-
Mopau; @opmyruposanue nocmynramos,; QbvscHenue
aghghexma 3ameodnenus epemenu; paciem 3Hepeun
NOKOSl, UMNYTIbCA, dHEPSUU CBODOOHOU YaCmMUybl,
BLIPAOOMKA HABLIKOB BOCHPUHUMAMND,
AHATU3UPOBAMD, NEPepadbamvleams U NpedvbsEIAMb
uHgopmayuio 6 cCOOmeemcmauu ¢ NOCMAG1eHHbLMU
3a0ayvamu.

7.n1emenmol K6AHMOBOU u3UKU

Keanmosas
onmuxa

Habnwooenue pomosnexmpuueckozo sgpghexma.
Obvscuenue 3axkonoé Cmoiemosa Ha 0OCHOBe
K8AHMOBLIX NPeOCMABIeHUL.

Pacuem maxcumanvroti kunemuuecxotl sHepeuu
INEKMPOHO8 Npu homosieKkmpuieckom sghghexme.
Onpeoenenue pabomsl 861X00a JIEKMPOHA NO
2paghuxy 3a8UCUMOCmMU MAKCUMANIbHOU
KUHemUYyecKou dHepeuu homodieKmpoHo8 om
yacmomsl ceema. Mzmepernue pabomol 861x00a
91EeKMPOHA.

Ilepeuucnenue npubopos ycmanosKu, 8 KOmopvlx
npumensiemcst 6e3uHepyuoHHoCms pomoapgexma.
ObvscHenue KOPRYCKYIAPHO-80IHOB020 OVAIUIMA
ce0LCcm8 (hOMoHO8.




ObwvscHenue ponu K8aHMOoBOU ONMUKU 8 PA3GUMUU
CO8PeMeHHOU PU3UKU

Duzuxa amoma.

Habnooenue nunetiuamoix cnekmpos.

Pacuem uacmomot u OnuHwvL BOIHBL UCNYCKACMO20
ceema npu nepexooe amoma 6000pooa uz 00HO20
CMAYUOHAPHO20 COCMOAHUS 8 Opyeoe. Bviuucienue
OIUHBL BOIHBL Oe Bpotina wacmuysl ¢ u36eCmMHuIM
3HaueHueM UMNYIbCd.

ObvacHeHue npoUCcXoHcOeHUs TUHEUYamo2o cnekmpa
amoma 6000po0a U pasiuius IUHeUYamvlx CHeKmpos
Pasnuunbx 2azos. Mccinedosanue tuHenuamoco
cnekmpa. Hccneoosanue npunyuna pabomoi
JroMuHecyenmuoul ramnol. Habnrooenue u
00vsICHe e NPUHYUNA Oelicmeus iazepa.
Ilpusedenue npumepos ucnonvb308aHUsA 1azepa 6
COB8pPEeMEeHHOU HayKe u mexHuke. Mcnonv3osanue
Humepnema 0ns noucka ungopmayuu 0 nepcnexmu-
8aX NpuUMeHeHUs 1azepa

Duzuxka amomHozo
a0pa

Habnooenue mpexos anvpa-uacmuy 6 kamepe
Bunvcona. Pecucmpuposanue s0ephbix uziy4eHuti ¢
nomowwvio cuemyuxa I eticepa. I[lpeocmasnenue o
yemvipex munax QyHOamMeHmarbHulX 83aUMOO0eUCmBUlL
IIEMEHMAPHBIX Yacmuy 8 8uoe maoauybl.

Pacuem suepeuu cesazu amomnuix soep.
Onpeodenenue 3apa0a u Macco8o20 Yucia amomHo20
A0pa, 803HUKAIOWE20 8 pe3ylbmame
paouoakmurno2o pacnada. Beiuucienue snepeuu,
0CcB800021ICOaOWeliCsl NPU PAOUOAKMUBHOM PACNAOe.
H3noocenue cymu axonocuyeckux npoo.em,
CBA3AHHBIX C OUONIO2U-YECKUM Oelcmeuem
PAOUOAKMUBHBIX U3TYUEHUII.

IIposedenue knaccugurayuu s1emeHmapHbix
yacmuy no ux QuauueckumM XapaxKmepucmukam
(macce, 3aps0y, 6pemMeHU HCU3HU, CRUHY U M.O.).
TIonumanue yennocmeti HayuHO20 NO3HAHUSL MUPA
He 8000ue 015 uelioseyecmad 8 Uejlom, d OJis
Kaxcoo2o 0oyuarowe2ocs IU4HO, YeHHoCmell
081A0€eHUsL MeMOOOM HAYYHO20 NO3HAHUSL OJisl
0ocmudiceHus ycnexa 6 irooom suoe

NPAKMU4ecKou 0esmeibHoCmu.

8.76o0nr0ouyuna Bceenennoii

Cmpoenue u
paseumue
Bcenennou

Habnwooenue 3a 36e30amu, JlIynoti u nianemamu 8
meneckon. Habnooenue conneynvix namen c
NOMOWbIO MENIeCKONA U COIHEYHO20 IKPAHA.
Hcnonvzosanue Humepnema 0ns noucka
U3006padicenuti KOCMU4eCKUx 00vbeKmos u
ungopmayuu 06 ux ocobennocmsx Qocyscoenue
B03MOJICHBIX cyeHapues 36ooyuu Beenennou. Hc-




noavzoeanue Unumepnema 07151 NOUCKA COBPEMEHHOU
ungopmayuu o paseumuu Bcenennoii. Oyenka
uHgopmayuu ¢ no3uYyUU ee C8OUCMS:
oocmosepHocmu, 00bEeKMUEHOCMU, NOJIHOMbI,
AKMyanbHOCmuy U m.o.

Buviuucnenue snepeuu, oceobocoarowetics npu
MepMOsIOEPHbIX PeaKyusix.
Dopmynruposka npoorem mepmosioepHol

SHEepeemuKu.
ObvscHenue 6IUAHUSA COTHEYHOU AKMUBHOCU HA
3emaro.
Deonroyus 36e30. llonumanue ponu KocMu4ecKux Uccie008aHull, ux
l'unomesa HAYYHO20 U IKOHOMUYUECKO20 3HAYEHUS.
NPOUCXOHCOCHUS] Obcysrcoenue cogpemenHbLx 2unomes o
Conneunou npoucxoxcoenuu ConHeuHou

cucmemal. cucmemsl




Y4eOHO-MeTOANYECKOE U MATEPHATBHO-TEXHUYECKOEe 00ecredeHue
NPOrpaMMbl
Y4eOHOU TUCHUIIMHbI «PU3HKA»

Peanu3zanus nporpaMMbl AUCIUIUIMHBI TpeOyeT HAIUYUSL y4eOHOTO KaOuHeTa
«Du3uKay.

O6opynoBanue yueOHOro kabunera « Ou3nkay:

- IOCAJI0YHBIE MECTa M0 KOJIMYECTBY yUaIUXCS;

- pabouee MecTo mpernoaaBaTes;

- KOMILIEKT JIa0OpaTOpHOTro 000PYI0BaHUS JIsl POBEEHUS (PU3NIECKOTO
IKCIIEPUMEHTA;

- Ha0Op TIJIAKaTOB IO MpeaMeTy « DU3HKay;

- TUJAKTUYECKUE MaTepuaibl (COOPHUKH 3a7a4 U YIPaKHEHUN, KAPTOUKU
3a7aHUsl, TECTHI);

- HHCTPYKIIMOHHBIEC KapThl IJIs IPOBEACHUS JIA0OPATOPHBIX padoOT;

- anTeuKa,

- MHCTPYKITUH TI0 TEXHUKE O0€30MMacHOCTH;

- WHCTPYMEHTHI U IPUCTIOCOOJICHNUS,

- ACMOHCTpPAlIMOHHBIC CTCH/bI.



HUcnoab3yemas jureparypa.
OCHOBHbBIE HCTOYHUKH.
1. ImutpueBa B.®. dusuka nius npodeccuit U CHenUagbHOCTEH TEXHHUYECKOTO
npodusia: y4eOHUK Il CTYJIEHTOB TPO(PECCHOHANBHBIX 00pa30BaTeNIbHbBIX
opraHu3alliii, ocBanBaromux npodeccuu u cnenuaibuoctu CI10. — M., 2017
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[Tpuxa3z MunucrepcTBa oOpa3oBanusa u poad B Muntocte PO 07.06.2012
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m3meHenu B Ilpuka3 MunucrepcTBa 00pa3oBaHusi U Hayku Poccuiickoi
Oenepauuu ot 17.05.2012 Ne 413 “O0 yTBepxaeHuu (denepaibHOTO
roCy/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEeIHEro (IIOJHOTO0) 00IIero
00pa3oBaHUs».
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CTaHIApPTOB M IMOJIy4aeMOH Mpodeccud WIH CHEHUATBHOCTA CPETHETO
po(heCCUOHATILHOTO 00pa30BaHUSY.
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cpenb» (B pes.
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dusnueckue paspieueHus. Pusuka ¢okyco. dusnka B
JUATEPATYpE.

http:// physics03.narod.ru/index.htm
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Oo6yuaromiue Tecthl o pusuke B. U. Perenbmana.

http:// physics-regelman.com/

N3noxkeHne caMbIX HHTEPECHBIX HAYUYHBIX CTaTeH, OmyOiu-
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noustuid. http:/Aww.krugosvet.ru/ science.htm









