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OenepanbHas paboyasi mporpamma o ydeOHomy mnpeamety «Dusnka» (0a30BbIid
ypoBeHb) (mpenmeTHas o0nactb «EcTecTBeHHO-HayuyHbIE MpEAMEThD)) BKIIOYAET
MOSICHUTEIbHYIO 3aIHCKY, COJIep:KaHne 00yUeHus, TNIAHUPYEMBIEC PE3yIbTaThl OCBOCHHUS
POrpamMMBbl 10 GU3HKE, TEMATUYECKOE MIIAHUPOBAHUE.

[losicHutenpHas 3amucka OTpaXkKaeT OOIIME LETH M 33Jadd U3y4eHus (PU3UKH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOCHUIOK K €ro M3y4eHHIO O0YyYarolMMHUCH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TakKe MOAXOAbl K OTOOpY COAEp>KaHUus,K
OTIPEJICIICHUIO TUIAHUPYEMBIX PE3YJIbTATOB.

Conepxanue OOydeHHS PACKPBIBAET COJEP)KATENbHbIE JIMHUHM, KOTOpHIE
npeIaraloTcs A 00s3aTeNbHOTO M3YYEHHs B KaKJOM KJIacce Ha YpPOBHE CPETHEro
oO1rero oOGpa3oBaHMS.

[Inanupyemble pe3yiabTaThl OCBOCHHS MPOTpaMMbl 1O (PHU3MKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIE PE3yJbTaThl 3a BECh IMEPUOJ OOYYEHHS Ha YpPOBHE
cpeaHero ol1ero 00pa3oBaHusi, a TaKke MPEAMETHbIC JOCTIKEHHUSI 00ydaroierocs 3a
KQKJIBIM 101 00yUYeHUS.

HOACHUTEJBHASA 3AIIUCKA

[Tporpamma o puzrke 0a30BOro YpoBHS Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHHUI U TpeOOBAHMI K pe3yjbTaTaM OCBOEHHUS OCHOBHOMN
oOpazoBarensHOI mporpammbl, npeactaBieHHbIX B @I'OC COO, a takxke ¢ ydéToMm
benepanpHOl pabouel MporpaMMbl BOCIUTAHUS M KOHIUETIIIMY TIPENOoaBaHus y4eOHOTO
npenmeta «Puszmka» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoit Denepanmu,
peaTu3yIoNIMX OCHOBHBIE 00pa30BaTeIbHbIC MPOrPaMMBI.

ConeprxkaHue mporpamMmsl 1o (GU3MKE HAMpPaBIIEeHO HA (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapTHHBI Mupa oOyuaromuxcs 10-11 kmaccoB mpu oOydeHHM HX (DHU3UKE
Ha 6a30BOM YpOBHE HAa OCHOBE CHCTEMHO-IESATEIHLHOCTHOTO mojaxoja. [Iporpamma mo
¢busuke coorBeTcTBYeT TpeboBanusM PI'OC COO kx mIaHUPYEMBIM JTUYHOCTHBIM,
NpeAMETHBIM M METaNpeAMETHBIM pe3yJbTaraM oOOy4eHHUs, a TaKXe YYHUTHIBAET
HEOOXOJMMOCTh pean3allid MEXKIPEIMETHBIX CBsi3ed (HU3UKM C E€CTECTBEHHO-
HAay4YHBIMU Y4EOHBIMU TIpeAMeTaMu. B Hell ompeensitoTcsi OCHOBHBIC 1€ U3YYEHUS
(GbU3MKY Ha YPOBHE CpEeIHETO 0011ero 00pa3oBaHusl, IIIAHUPYEMBIE PE3YIbTaThIOCBOCHUS
Kypca (U3HKHU: THYHOCTHBIC, METANPEAMETHBIC, TPEIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma o (u3MKe BKIIOYAECT:

IJIaHUPYEMBbIE pe3yJIbTaThl OCBOCHHS Kypca ¢u3uKu Ha 0a30BOM ypOBHE, B TOM
YHUCJIe MPEAMETHBIC PE3YNIBTATHI IO T0/1aM 00yUYEHUS;

coJiepkanue yueoHoro npeamera «dusukay mo rogam o0ydeHUs..

[Iporpamma o ¢u3uke MOXKET OBITh WCIIOJIB30BAaHA YUYHUTEISIMH KaK OCHOBA IS
COCTaBJIeHUsI CBOMX pabouux mporpamm. lIpu paszpaboTke pabouei mporpammbl



B TEMaTHYECKOM IUIAHUPOBAHUU JOJKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOIb30BAHMS
ANIEKTPOHHBIX (IU(POBBIX) 00pa30BATENbHBIX PECYPCOB, SBISIOMUXCA y4eOHO-
METOMYECKUMU MaTepraiaMu (MyJIbTUMEIUHHBIC IPOTPaMMBI, SJICKTPOHHBIC YUSOHUKU
U 3aJaYHUKH, DJCKTPOHHBIE OWOIMOTEKH, BUPTyaJIbHbIEC J1a0OPATOPUHU, HIPOBBIC
POrpamMMbl, KOJUIEKIIMK LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOLIUMU
TUIAKTHUECKUE BO3MOXKHOCTH HH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHH,
COJIep>KaHNE KOTOPBIX COOTBETCTBYET 3aKOHOATENBCTBY 00 00pa30BaHUH.

[Iporpamma mo (u3MKe HE CKOBBIBAET TBOPYECKYH) HHUIMATUBY YUHMTENIEH M
MPENOCTABISIET BO3MOXKHOCTh IS peaju3allMd PAa3IUYHbIX METOJIUYECKHUX MOIXO0B
K OpraHu3anuud oO0y4deHHs (U3HMKE MPH YCIOBHM COXpPaHEHHUS O00s3aTENbHON dYacTu
coJlep>KaHMs Kypca.

duszuka Kak Hayka 0 Hambosiee OOIIMX 3aKOHAX MPUPOJIBI, BHICTYIAs B KayeCTBE
y4eOHOro mnpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJl B CHCTEMY 3HaHHA 00
okpyxatomeM Mupe. IIkonpHbII Kypc (UMK —  CHCTEMOOOPa3YIOLIMN IS
€CTECTBEHHO-HAYUYHbIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3NYECKHUE 3aKOHBI JIEXKATB
OCHOBE TIPOLIECCOB M SBJICHHWI, H3ydyaeMbIX XHUMHEH, Ouosiorueu, Quanyeckoin
reorpagueil U actpoHomueil. Mcnosib30BaHWE W aKTUBHOE MPUMEHEHUE (PUINYECKUX
3HAHWI OmpenessieT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTMH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJYYEHHs] HOBBIX MAaTEpHATIOBC
3aJJaHHbIMU CBOMCTBaMU M JApyrux. M3yueHue (u3MKM BHOCUT OCHOBHOM BKJIAIB
(dbopMupoBaHue €CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOyuJaromuxcsi, B
(¢bopMUpOBaHKWE YMEHUN MPUMEHATh HAyYHbIM METOJ MO3HAHUS NPU BHIIOJIHEHUH UMHU
y4eOHBIX UCCIICOBAHUM.

B ocHOBY Kypca GhU3uKH 111 YPOBHS CPETHETO OOIIEro 00pa30BaHMs MOJIOKEH Psil
UJei, KOTOpbIE MOXHO PacCCMaTPHUBATh KaK MPHUHIIMIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM Kypc SBISETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COACPXKHUT MaTepuan M3 BCEX pa3leloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TaK U COBPEMEHHOU (PU3UKH.

Hoesn cenepanuszayuu. B cOOTBETCTBUU ¢ HEW MaTepuan Kypca pusuku o0bequHEH
BOKpPYI (¢usnyeckux Tteopuil. Benymumm B Kypce sBisiercs (QOpMHUpOBaHUE
IIPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzauus mnpeamnojaraeT HCHIOJIb30BaHUE
IYMaHUTApHOTO NOTEeHIMaNa GU3NIECKON HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTUS (PU3UKHU
C pa3BUTHEM OOIIECTBAa, a TaKXe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuknaomnoti nanpasnennocmu. Kypc ¢u3uku mpenmnosiaraeT 3HAKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMUECKUX MPUIOKEHUN U3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonozuzayuu peannsyercsi HIOCPeACTBOM BBEACHUS 3JIEMEHTOB COAEPIKAHUS,
MOCBSALIEHHBIX 3KOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBIC
Pa3BUTHEM TEXHUKH M TEXHOJIOTHUW, a Takke OOCYXKIEHHS NpoOIeM palMOHAIbHOTO
MPUPOAOTIOIB30BAHUS U SKOJOTUYECKON O€30IaCHOCTH.



CrepHEBbIMU DJIEMEHTaMH Kypca (U3UKM HAa YPOBHE CpPEIHEro OOIIero
oOpazoBaHusi ABIAIOTCA  (pusmueckue Teopuu (popmMHupoBaHUE MPEACTABICHUI
O CTPYKType MOCTpoeHHUs (U3UYECKON Teopuu, posin (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHITUTIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPHUPOJE, TPAHHUIAX MPUMEHHUMOCTH
TEOPHA, JIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0 B Kypce (PM3UKH peann3yercs Mpexie BCEro
3a CYET OpraHU3aluHU SKCIEPUMEHTAIBHON IeaTebHOCTH oOyuatomuxcs. s 6azoBoro
YpOBHSI Kypca GU3HKH — 3TO UCTIOJIb30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIa0OPATOPHBIX PpabOT, KOTOPBIE B MPOTrpaMMe Mo GU3KUKe 00BEAUHEHBI
B OOIIMI CIIMCOK YUEHUUECKUX MTPAKTUYECKUX pa0doT. BhljenieHre B yka3aHHOM MepeyHe
7a00paTOpHBIX PAabOT, MPOBOAUMBIX JUIi KOHTPOJS W OLEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MPOLecca UCXO0I1 U3 OCOOCHHOCTEH MIaHUPOBAHUS U
ocHaieHus kabunera ¢pusuku. [Ipu sToM obecnieunBaeTcsi OBJIaJIeHUE O0yYaIOIIUMUCS
YMEHUSMH TIPOBOAWTh KOCBEHHBIC HW3MEPCHHS, MCCIICIOBAHUS 3aBHCHUMOCTCH
(bu3MYEeCKUX BETMYUH U TTOCTAaHOBKY OIBITOB MO MIPOBEPKE MPEIIOKEHHBIX THUIIOTE3.

Bonbiioe BHUMaHME yienseTcs PelIeHuIo pacYETHBIX U KaueCTBEHHBIX 3ajad. [1pu
9TOM I PAacy€THBIX 3aJa4 TMPUOPUTETOM SIBJISIOTCA 3a7adyd C SBHO 3aJaHHOU
GU3MYEeCKOW  MOJENBIO, TIO3BOJLIIONIME TPHUMEHSATh  W3YYCHHBIC  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjiena Kypca, TaKk U MHTErpUpys 3HaHUS U3 PA3HBIX
pa3aenoB. J{ns KauyecTBEHHBIX 3a7a4 MPUOPHUTETOM SIBIISIFOTCS 3aJaHUS Ha OOBSICHEHHE
MPOTEeKaHUsT (PU3MUECKUX SBICHUU M MPOIIECCOB B OKPYKAIOIICH KU3HH, TPeOyromme
BbIOOpA PU3NUECKON MOJCIIHU JJISI CUTYaIluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu GI'OC COO x MarepuaibHO-TEXHUYECKOMY
o0ecreyeHnro yueOHoro mpoiiecca 6a30BbIi ypOBEHb Kypca (PU3MKHU HA YPOBHE CPETHETO
o01Iero o0pa3oBaHUs OJKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOuHeTa (U3HUKH
WIM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabunere Gpuzuku JOMKHO ObITH HEOOXOAMMOE JJabopaTOpHOE 000PYI0BaAHUE
JUTSL BBITIOJTHEHHSI YKa3aHHBIX B MpoOTrpaMMe MO (M3UKE YUCHUUYCCKUX MPAKTHUCCKHUX
paboT U JEMOHCTPALIMOHHOE 000PY/IOBaHHUE.

JleMOHCTpanMoOHHOE 000pyA0BaHUE (POPMHUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJILHOM  JIOCTATOYHOCTH U O0OECIEeUMBAaeT IOCTAHOBKY TMEPEUYHCICHHBIX
B TIporpamMme 1o (u3MKe KIFOUYEBBIX IEMOHCTPAIMKA IJI1 WCCIICIOBAHMUS H3ydaeMbIX
SIBJICHUHA W TPOIIECCOB, IMITUPUIECCKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHHUUECKHUX
IIPUMEHECHUM.

JlabopaTopHoe o0OopymoBaHWE IJIi  YYCHHUYECKHUX  MPAKTUYECKUX  padoT
dbopmupyeTCsi B BUJIE TEMATUYECKUX KOMIUICKTOB U 00ECIIEYMBACTCS B pacuéTe OJJHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMmaTndeckue KOMIUIEKTHI JTabOpaTopHOTO
000pyAOBaHMsI JJOIKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM HCTIOJIb30BAHUH aHAJIOTOBBIX
U U(POBBIX MPUOOPOB, a TAKKE KOMITBIOTECPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIC
M (pOoBBIX JTabOpaTOpuil.

OCHOBHBIMH TIeTISIMA  M3y4eHHs] (U3UKH B 0O0IIEeM 0Opa30BaHUM  SIBIISIOTCS:

dbopMHupoOBaHrE WHTEpPECa M CTPEMJICHUS OOYYalOIUXCS K HAYYHOMY H3YYCHHIO
MPUPOJIBI, PA3BUTHE WX UHTEIUICKTYAJIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;



pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIe TMO3HAaHUA U (QOpMHUpPOBaHUE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjibTaTa H3Y4YEHUS OCHOB
CTpOEeHUs MaTepuu U GyHAaAMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHWEe YMEHUU OOBSICHATH SIBJICHUS C HCIOJIb30BaHUEM (HU3UUECKUX
3HAHWI W HAYYHBIX JOKA3aTEJIbCTB;

dopMupoBaHHE TPENCTAaBICHUA O POAM (PUIMKH [JJIST  Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHrne JTHX Leled oOecrneurBaeTcsl pPEIICeHUEM CIEIYIOUUX 3aJa4yB
MpOIIECCe U3YUYEHHUsI Kypca (PU3UKHA Ha YPOBHE CPEHET0 00IIero 00pa3oBaHus:

npuOOpeTeHNEe CUCTEMbl 3HaHUM 00 oOmuX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHsX, BKJIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (PU3UKY, AJIEKTPOJAMHAMUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(opMHpOBaHWE YMEHHM NPUMEHATH TEOPETUUYECKUE 3HAHUA i1 OOBSICHEHHUS
bu3nuecKkux SBICHUNW B TMPUPOJE U JUIsl NPUHATHS NPAKTUYECKUX PEIICHUNB
IIOBCEHEBHOM KU3HU;

OCBOEHHUE CIOCOOOB PEIICHUs Pa3IUYHBIX 33/a4 C SBHO 3aJJaHHOW (U3NYECKOU
MOJIEJIbIO, 33a4, OPa3yMEBAIOIINX CAMOCTOSITENILHOE CO3JaHne (PU3NUECKON MOJIENH,
aJIeKBaTHOW yCJIOBUSIM 3a/1a4H;

MOHUMaHUe (PU3HUYECKUX OCHOB M MPUHLHUIIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSHUS HA OKPYXKAIOILIYIO CPENY;

OBJIAJICHHE METOJAMHU CaMOCTOSITEJIbBHOTO IUIAHUPOBAaHUS W IPOBEICHUS
($u3NYECKUX HKCIIEPUMEHTOB, aHaJIN3a M UHTEpIpeTalud UHPOpMAIUH, ONpeaesICHUs
JIOCTOBEPHOCTH MOJYYEHHOIO pe3yJsibTaTa;

CO3/IaHME YCJIOBUM JUISI PAa3BUTUS YMEHUW MPOEKTHO-UCCIENOBATEIBCKOM,
TBOPUYECKOU JIESITEITbHOCTH.

Ha wusyuenne ¢Qusuku (0a30Bblii ypOBEHb) HA YPOBHE CpPEOHEro OOLIEro
obpasoBanus otBogutcs 136 dvacos: B 10 kmacce — 68 wacoB (2 waca B Henmesro),B
11 kmacce — 68 yacoB (2 yaca B HEJCIIO).

[IpensiaraeMelii B mporpamme 1o pu3MkKe nepeyeHb Ja00paTOPHBIX U MPAKTHYECKUX
paloT sBJISIETCS PEKOMEHI0BaHHBIM, YUUTEIIb I€JIaeT BEIOOP MPOBEACHHMS Ja00PaTOPHBIX
paboT U OMBITOB C YYETOM UHANBUIYATbHBIX OCOOEHHOCTEM 00yUaronIuXcCsl.

JIroOast paboyvast mporpamMma J0JDKHA MOJHOCTBIO BKJIIOYATH B CeOSl COJIEpIKaHUE
JTAHHOM MPOTpaMMBbI TIO (PHU3UKeE.

B otaenbHbIX cyyasx Kypce pu3rku 6a30BOro ypoBHS MOXKET U3y4yaThes B 00bEMe 204
yaca 3a nBa roga oboydenus (3 u B Hememo B 10 m 11 kmaccax). B arom ciydae
yBeIMUuBaeTcsl He MeHee ueM 110 20 u pe3epBHOE BpeMsl, KOTOPOE UCIIOIB3YETCsl YUUTEIEM
JUISL U3yYEHUsI BOIMPOCOB, TECHO CBS3aHHBIX C BBIOpAHHBIM MpoduieM OOydeHHs, U
yBEJIMYUBAETCS yueOHas Harpy3Kka, OTBOJAMMAs Ha U3yUYE€HUE MEXaHUKHU, MOJIEKYJISIPHOM
GU3MKKM M BJIEKTPOJMHAMHKH, 32 CYET pacCIIMpEeHHus 4uciaa JadopaTOpHBIX padboT
UCCJIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIICHHUsI KAUECTBEHHBIX U PACUETHBIX 3a/1a4.



COAEPXKXAHUE OBYYEHUA

10 KJIACC
Pasznen 1. ®u3uka 1 MeTOABI HAYYHOI'O MIO3HAHMUS

®usuka — Hayka o npupone. Hayuneie MeTONBI MO3HAHUS OKPYXKAIOWIETO MHUPA.
Posib sxcniepyMenTa ¥ TEOPUM B IIPOLIECCE MTO3HAHUS IPUPOIbl. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (U3MYECKUX SBIEHUHM M mpoueccoB. HayuHple TMIOTE3BI
dusznveckre 3aKOHBI U TEOPUU. ['paHHIBI MPUMEHUMOCTH (DPU3HMUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponp u mecto ¢pu3uku B GopMUpPOBaHUM COBPEMEHHOW HAay4YHON KapTHUHBI MHUpa,
B IIPAKTUYECKON IEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

Amnanorosble U HU(GPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pasznea 2. MexaHuka
Tema 1. Kunemamuka

Mexanndeckoe aBukeHrue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBMKEeHUs. Cuctema
oTcuéra. TpaekTopusi.

[Tepemernienue, CKOPOCTh (CpEeIHsISt CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MAaTEPUAJIbHON TOYKHM, HMX TMPOEKUMH HA OCH CHUCTEMBI KoopauHar. CloxxeHue
MEPEMEIIEHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMPAMOJUHEHHOEe JBIKeHue. [ 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MEPEMEIICHUS MaTEPUAITIBHOMN
TOYKH OT BPEMEHHU.

CBobOosHOE TazieHre. Y CKOpEHHE CBOOOTHOTO TTaICHHUSI.

KpuBonunenHoe nBuxkeHue. [[BHKeHHME MaTEpUAIbHOM TOYKHA IO OKPYKHOCTH
C MOCTOSTHHOM 10 MOZYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JINHEHHAS! CKOPOCTh. [lepuon
1 yacToTa oOpareHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuYeCcKHe yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: CIUIOMETpP, IBUKCHUE
CHApSJIOB, LICTIHBIE U PEMEHHBIE TIEPEAYU.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCU€TA, WIUIIOCTPALMS KUHEMATUYECKHX XapaKTEPUCTUK
JIBUKEHHUS.

IIpeoOpazoBanHme IBMKCHUM C MCIIOJIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaOnronenue paBwkeHHs Teja, OpOIIEHHOTO TOJA YIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Hanpagnenue ckopocTu npu IBUKEHUU IO OKPY>KHOCTH.



Yuenuueckuii akcnepumenm, nabopamopmsie pabomsi

N3ydyenne HEPAaBHOMEPHOTIO JBHKEHMS C LEJIbI OIPENCIICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIECHHST MEXAY MyTSIMH, NPOWIECHHBIMH  TEJIOM3a
IIOCJIEIOBATEIbHBIE PABHBIE IPOMEKYTKA BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUUC
Ha4aJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHne nABMKEHUS [IApUKA B BA3KOM IKUIKOCTH.

N3yuenue nBMKeHUsS Tea, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[IpuHauun otHocutrensHOCTH ['anuned. [lepBwit 3akoH Hetorona. MHEepumnanbHbie
CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipunnun cynepno3unuu cuil. Bropoit 3akon Herotona st
MaTepUaIbHON TOUKHU. Tpernil 3aKkoH HbIOTOHA [ MaTEpUaIbHBIX TOYEK.

3akoH BceMupHOTro TaroreHus. Cumna tsokectu. [lepBas kocMudeckast CKOPOCTb.

Cuina ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunbl Tpenusi (mokos, CkojbxeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHusl CKOJIbKEHUS U cuiia TpeHus nokos. Koagduuuent tpenns. Cuna
COIIPOTUBIICHUS MIPU ABUKECHUHU TeJA B KUJIKOCTU WUJIN rase.

[TocTynarensHoE 1 BpamaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpatieHus. [lnedo cumel. ¥YcnoBus paBHOBECHUS
TBEPJOIO Tea.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: TTOAIIUITHUKY, JBUKECHUE
VCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEpLMU.

CpaBHEeHUE MacC B3aMMOJEHCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT A€(POpMalUu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAICHUH.

CpaBHEeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECHS TBEPIOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

Nzydenue ABM>XeHUs OpycKa 110 HAKIOHHOW TIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YINPYTOCTH, BO3HUKAIOUIUX B TMPYXKUHE H
PE3UHOBOM 00pa3siie, OT X JehopMaruu.

HccnenoBanue ycioBur paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAILLICHHUS.



Tema 3. 3akonwvl coOXpanenus é Mexanuke

NMiynbc MaTepuanbHON TOYKH (TeNa), CUCTEMBI MaTepUaIbHBIX TOYeK. VIMITynbC
CWIBl M W3MEHEHME HMIyJbCa Tejla. 3aKOH COXPAaHEHMsI HMMIyJbca. PeakTuBHOE
JBHYKCHHE.

PaboTa cuinbl. MOIHOCTB CUITBL.

Kunernyeckass dHeprus MaTepuanbHOW TOoukd. Teopema 00 U3MEHEHUU
KMHETHYECKOW SHEPIHH.

[lorenuuanbHas sHeprus. [loTeHIManbHas sHEprusi ynpyro neopmMupoBaHHON
npyxuHsl. [loTeHnmanbHas sHEprus Tesa BOJIN3HU MOBEPXHOCTH 3EMIIH.

[loTeHnuanbHbIe U HEMOTEHIIUANbHBIE CUJIBL. CBs3b PaOOTHI HETIOTEHITHATBHBIX CHJIT
C U3MEHEHUEM MEXaHUYECKOM SHEPTUH CUCTEMBI T€Jl. 3aKOH COXPaHEHHUsI MEXaHHUYECKOU
DHEPI'UH.

Yipyrue 1 HeyIpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTPOMCTBA M INPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONED,
IPY>KUHHBIN TUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpPaHEHHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon noTeHIIMANBHON SHEPTUU B KWHETHUECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopuwvie pabomul

N3yuyeHune abCOMOTHO HEYNIPYTOIO yAapa ¢ HOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3u pabOThl CUIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEpPTruu Teja
Ha [IPUMeEpE PACTSHKEHUS PE3UHOBOTO JKI'YTa.

Pa3nen 3. MouiekyJsipHasi pu3nka 4 TEPMOJUHAMUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM M HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe gBumxkenue. [duddys3us. Xapakrep IBHKEHUS U
B3aMMO/ICVICTBHS YaCTHUI BelIeCTBA. MOAENN CTPOCHUS Ta30B, KUJIKOCTENU U TBEPBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MojieNiei. Macca u pa3Mepbl MOJIEKY L.
KommuecTBo Bemectna. [ToctositnHas ABoraapo.

TeruioBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. lllkama temmeparyp
[enbcus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KMHETUYECKON
TEOPUH UICATBHOTO Tra3a. AOCOMIOTHAS TeMIIepaTypa Kak Mepa CpeIHe KUHETUYECKON
SHEPrUU TEIUIOBOTO ABMKEeHUs 4actul rasza. Illlkama temneparyp KenbBuna. ['a3oBbie
3akoHbl. YpaBHeHHe MenaeneeBa—Knaneiipona. 3akon [lansToHa. M3omponecchl
B HJICAJILHOM Ta3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpeacTaBieHne
M30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

Texauueckue ycTpoicTBa U MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIeCTBa, (hoTorpaduu MOIEKyI
OpraHUYECKUX COCTUHEHUH.

OmnpiTel 110 UG GY3UN )KUIKOCTEH U Ta30B.

Moaenb 6pOyHOBCKOTO ABUKCHUSI.

Mopens onbita ITepHa.

OnbITHI, T0KA3BIBAIOLIME CYIIECTBOBAHUE MEXKMOJIEKYIIIPHOTO B3aUMO/ICHCTBHS.

Mopenb, WIUTIOCTpUpYOLIas IPUPOAY aBJICHHS ra3a Ha CTEHKH COCY/1a.

OnbITHI, WJUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSTHUS UJI€AJIbHOTO Ta3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomsi

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEpeHUil 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3lyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXTY ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOr0 rasa.

Tema 2. Ocnosvt mepmoouHamuxku

Tepmonunamuueckass cucrema. BHYTpPEHHsAsI DJHEPrus TEPMOJIMHAMUYECKOU
CUCTEMBI M crHocoObl €€ u3MeHeHusd. KonmuecTBo Temnotel M pabota. BHyTpeHHss
JHEPrUs OJHOATOMHOI'O MACAIBHOIO rasa. Buapl Teronepenadn: TEIIONPOBOJIHOCTD,
KOHBEKIMS, U3Iy4eHHUe. Y IeJpHas TEINIOEMKOCTD BeleCcTBA. KoIM4ecTBO TEIIOTHI IPU
TeIIonepeaaye.

[Tonsitue 06 agnadbatHoM nporecce. [lepBblii 3ak0H TepMoIUHAMUKH. [[pumenenue
IEPBOrO0 3aKOHAa TEPMOJMHAMHUKM K H3ompolueccaM. ['paduueckas uHTeprpeTanus
paboThI Ta3a.

Bropoii 3akoH TepmoarHamuku. HeoOpaTuMOCTh MPOIIECCOB B IPUPO/IE.

TeroBble MamuHbl. [IpyUHIMIBL 1eWCTBUS TEMIOBbIX MamuH. [IpeoOpazoBanus
HHEPruH B TEIUIOBbIX MamnHax. KoadduuueHT none3Horo AecTBUs TEMIOBOM MaIIMHBI.
[Muxn KapHo m ero ko3¢ (UIMEHT IMOJE3HOT0 JEUCTBUSA. DKOJOTHYCCKHE IMPOOJICMBI
TEIJIO3HEPIETUKHU.

TexHnuecKue yCTpOKWCTBAa U NPAKTUYECKOE MPUMEHEHHE: JBUTATENIb BHYTPEHHETO
cropaHusi, ObITOBOUM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEN SHEPTUH Teja MPU COBEPILICHUH PaOOThI: BBUIET TPOOKH U3
OYTBUIKM TIOJ NEWCTBHEM CXKATOTO BO3AyXa, HarpeBaHue s¢dupa B JATyHHOU TpPyOKe
yTEM TPEHHUs (BUIECOAEMOHCTPALINSA).

M3mMeHeHue BHYTpEHHEW 3HEpruM (TeMIiepaTypbl) Tejla IpH TeIionepeaaye.

OnbIT M0 a1MabaTHOMY PACIIUPEHUIO BO3AyXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Monenn mapoBoii TypOMHBI, ABUTaTeIsl BHYTPEHHETO CrOpaHus, PEaKTHUBHOTO
JIBUTATEJIS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3mepenue yaenpHON TeIIOEMKOCTH.
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Tema 3. Azcpezamnvie cocmoanusa eeujecmea. Dazosvie nepexoowvl

[TapooOpa3oBanue u KoHmeHcanwus. VMcmapenwe u kurmeHue. AOCONIOTHAsS U
OTHOCHTENbHAS BJIAXKHOCTh BO3AyXa. HachImeHHbI map. YjenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

Teépmoe Ttemo. Kpucrammmdeckue u amopdHbie Tela. AHH3OTPONHS CBOWCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble Marepuanbl. [lnaBnenue wu
KpUCTAIIM3aIus. Y IebHast TerioTa miasneHus. CyOmumarusi.

VYpaBHeHUe TETUIOBOTO OaaHca.

TexHnuueckne ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJOPUMETP, TEXHOJOTUU TIOMYyYEHHUS COBPEMEHHBIX MAaTepHalloB, B TOM YHUCIE
HAaHOMAaTEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MApPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmoienne HarpeBaHus U IJIABJICHHS KPUCTAITHYECKOTO BEIIECTBA.

JleMOoHCTpalus KpUCTaJIOB.

Yuenuueckuiu s3kcnepumenm, 1abopamopuvie pabomol

H3mepenne OTHOCUTENBHOMN BIXKHOCTH BO3AyXa.

Pa3znen 4. DiekTpoAuHAMHUKA
Tema 1. Inekmpocmamuxa

DIIeKTpU3alus Ted. DJIEKTPUUYECKUU 3apsd. JBa BHAAa SJIEKTPUUYECKHX 3apsioB.
[IpoBOAHUKH, NUDJIEKTPUKUA U TMOIYNPOBOJHUKU. 3aKOH COXPAHEHUS DIJIEKTPUYECKOIO
3apsaa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TodeuHbld 3JEKTPUYECKUN 3apsii.
DnekTpudeckoe nojie. Hanpssk€HHOCTH 35ekTprudeckoro nosist. [IpunHimn cynepno3uuuu
AIEKTPUYECKUX NOoJIeH. JINHUKM HANTPSXKEHHOCTH SJIEKTPUUYECKOTO TOJIS.

PabGoTta cunm snektpocratudyeckoro mnoiisi. [lorenmman. Pa3sHOCTh MOTEHIMANOB.
[IpOBOIHUKM ¥ JAWDJIEKTPUKH B DJIEKTPOCTATHYECKOM Tojne. Jludnekrpuyeckas
IIPOHULIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. OIEeKTpOEMKOCTh IUIOCKOTO KOHIEHCATopa.
DHeprus 3aps>KEHHOTO KOHJEHCATOPa.

TexHuueckne yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHE:.  DJIEKTPOCKOIL,
ANEKTPOMETP,  DJEKTPOCTaTHYECKasl  3aluTa, 3a3eMJIEHHE  JJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIapar, CTPyUHbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIMI IEHUCTBUSA JJIEKTPOMETPA.

BzanmopencTBre Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TIOJIE 3aPSKEHHBIX TEl.

[TpoBOAHUKM B 3JIEKTPOCTATUYECKOM TTOJIE.

DIIeKTpOCTaTUYECKasl 3alIUTA.
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JIMDAEKTPUKY B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTB NIEKTPOEMKOCTH INIOCKOTO KOHAEHCATOpa OT IUIOIIAIN IIJIACTHUH,
PACCTOSHUS MEXIY HUMH U TUDJIEKTPUYECKON MTPOHULIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHIEHCATOPA.
Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii an1ekmpuueckuii mok. Toku e paziuunvix cpeoax

DJIEKTPUYECKUAN TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. ICTOUHUKH
toka. Cuna Toka. [[ocTOsAHHBIN TOK.

Hanpspxenue. 3akon OMa jy1st yyacTka Ienu.

DJIEKTPUYECKOE  CONPOTUBIICHHUE.  YIEIBbHOE  CONPOTUBICHHUE  BEIECTBA.
[TocnenoBarenbHOE, apAILIEIBHOE, CMELIAHHOE COCIMHEHNE ITPOBOIHUKOB.

Paborta anexTpudeckoro Toka. 3akoH [[xoyns—JleHnia. MOIIHOCTB 3JIEKTPUYECKOTO
TOKA.

DJIEKTPOJIBUKYIAsi CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) AieKkTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DIIEKTPOHHAS MMPOBOJIUMOCTD TBEPABIX METATIOB. 3aBUCUMOCTh COMTPOTUBIICHUSA
METAJIOB OT TeMIIepaTtypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonympoBouuku. CoOCTBEHHAsI U TPUMECHAS! TPOBOIUMOCTH MOIYITPOBOTHUKOB.
CaoiictBa p—n-nepexoxa. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHM TOK B PACTBOPAX U PACILIABAX JICKTPOJIUTOB. DIEKTPOJIUTHUECKAS
JACCOIMALINS. DIEKTPOIIN3.

DneKTpudecKkuii TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIbHBINA pa3psil.
Monnus. [Ina3zma.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, ICTOUHHKU TOKa, SJIEKTPOHATrPEBATEIIbHBIE MPUOOPHI, IIEKTPOOCBETUTEILHbBIC
npudOphl, TEPMOMETP  CONPOTHBJICHHS, BaKyyMHBI JHON, TEPMHUCTOPHI U
(hoTOpPE3UCTOPHI, MOTYPOBOIHUKOBBIN O/, rajibBaHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTb CONPOTUBIICHUS TATUHAPUYECKUX TPOBOJHUKOB OT JIJTUHBI, ITOIAIH
MOINEPEYHOr0 CEYCHUS U MaTepurala.

CmenianHoe COeTMHEHUE MPOBOTHUKOB.

[IpssMmoe  w3MepeHue  BIEKTpPOABMXKyLIEeW  cuiabl. KopoTkoe — 3ambIkaHue
raJlbBAaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTb COMPOTUBIICHUS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psia ¥ IpOBOAMMOCTD BO3yXaA.

OaHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.
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Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

N3yyeHune cMenanHoro COeIMHEHUs PE3UCTOPOB.

N3mepeHne 3IEKTPOJBIKYIICH CHUIIBI HMCTOYHMKA TOKAa U €ro BHYTPEHHETO
CONPOTUBJICHUS.

Hab6nronenue snexrposnusa.

Me:xnpeaMeTHble CBA3M

Nzydenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce oCyIIECTBISIETCA ¢ YUETOM
COJZIEPKaTENbHBIX MEKIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHUU.

Mesicnpeomemnvle  nousimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHHUE, HAYYHBIA (DaKT, TUMOTEe3a, Gu3NUYecKas BEIMYMHA, 3aKOH, TEOPHUS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOICTIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUH, JHMHEWHas (yHKUHUs, mapadoda,
runepo6osa, X rpaguKud U CBOWCTBA, TPUTOHOMETPUUECKHUE (PYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIMU HA OCU KOOPJHUHAT, CJI0KEHHUE BEKTOPOB.

buonocus: MexaHuuyeckoe JBWKEHUE B JKMBOM mpupone, audpdysusa, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BMJbI TEIJIONEpENay, TEIJIOBOE pPaBHOBECHUE),
AIEKTPUYECKUE SIBJICHUS B KUBON IPHUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOECHUE aTOMOB M MOJEKYJ, MOJb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEW MU TIa3oB,
IIEKTPUYECKUE CBOMCTBA METAJIJIOB, SJIEKTPOJINTUYECKAS TUCCOLMALNS, TAIbBAHUKA.

I'eocpaghus: BIa)XHOCTb BO3LyXa, BETPBL, 0APOMETP, TEPMOMETD.

Texnonozus: npeodpazoBaHuE ABMXKEHUN C UCIOJB30BAHUEM MEXAHU3MOB, YUET
TPEHUs B TEXHUKE, MOJIUIMIHUKH, HCIOJIb30BAHME 3aKOHA COXPAHEHHSI HMITYJIbCAB
TEeXHHUKE (pakera, BOJOMET W ApPYyTUE), JBUraTellb BHYTPEHHEro CropaHusi, MapoBas
TypOuHa, OBITOBOM XOJOAWJIbHUK, KOHIUIMOHED, TEXHOJIOTUH MOTYyUYE€HUSI COBPEMEHHBIX
MaTepHaJioB, B TOM YHCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJOTUH, JIEKTPOCTATUYECKAS
3alUTa,  3a3€MJIGHHE  JJIEKTPONpUOOpOB,  KCEPOKC,  CTPYHHBIM  HpHHTED,
AIIEKTPOHArpeBaTeIbHbIe TPUOOPHI, JIIEKTPOOCBETUTENBHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Pa3znen 4. DiekTpoauHAMUKA
Tema 3. Maznummnoe none. IneKmMpOMaAzZHUMHAA UHOYKUUS

IlocTtosiHHBIE MarHuThl. B3aummojelcTBHUE ITOCTOSHHBIX MarHuToB. Mar"HmTHoOe
nosje. Bekrop MarHUTHOW WHAYKIMHU. [IpuHOMI Cynepno3unuyu MarHUTHBIX IIOJIEH.
JIvHMM MarHuTHOW MHAYKIMU. KapTrHa JIMHUNA MarHUTHOW MHIYKIIUU TTOJISI TOCTOSTHHBIX
Mar"HuToB.

MarauTtHoe 1osie npoBOoJAHUKA ¢ TOKOM. KapThHa JIMHMN MHIYKIMA MarHUTHOTO
MOJIs1 JJTMHHOTO MPSIMOTO MPOBOJIHUKA ¥ 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoaeicTBre NpoOBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuina Jlopenua, €€ MOIyJnb W HalpaBlIeHHE. J[BMKEHHE 3apsSKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHUTHOM 1oJje. Pabora cuibl Jlopenna.

SIBneHHE DIEKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpa MarHMTHOM HHIYKLIHH.
DNEeKTPOJBIKYIIAS CUJIa MHIYKIUH. 3aKOH 3JI€KTpOMarHuTHOM nHaykuuu dapases.

BuxpeBoe »snektpuueckoe mosie.  DNEKTPOABMXKYIIAS  CWiIa  UHAYKIUU
B IPOBOJIHUKE, IBMKYIIEMCS IMOCTYNATEIbHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTB.  SIBIEHME  CAMOMHAYKUWH.  OJJEKTPOABHKYLIas  CHJIA
CaMOUHIYKIIHH.

DHeprusi MAarHUTHOTO MOJISL KaTYIIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHHYeCcKre yCTpPOMCTBA M MPAKTUUECKOE MPUMEHCHUE: MMOCTOSHHBIE MATHUTHI,
AJEKTPOMArHUTHI,  JJIEKTPOJBUTATENb,  YCKOPUTENIM  BJIEMEHTAPHBIX  YacCTHII,
WHIYKIIOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIIOHEHHE JIEKTPOHHOTO IMyYKa MATHUTHBIM TTOJIEM.

JIuHMM UHAYKIIMA MAarHUTHOTO TOJIA.

B3aumopericTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PNIEKTPOMArHUTHOW MHIYKIWH.

[TpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOJBUKYIIEH CHJIBI WHIYKIAH OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

N3ydyeHne MarHuTHOrO NoJIst KATYIIKHA C TOKOM.

UccnenoBanne nelcTBUS MOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

Uccnenosanue siBieHUs 3JIEKTPOMATHUTHONM UHAYKIIHH.

Pa3nen 5. Kostebanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHvle KOAe0anus

Konebarenbhas cucrema. CBOOOIHBIC MEXaHUYECKHUE KoJieOaHus. ["apMoHnueckue
kojebanus. [lepuon, yactora, ammntyaa u ¢asa konebanuid. [IpyXKMHHBIN MasTHUK.
MaTteMaTtnyecknii MasiTHUK. YpaBHEHHUE TapMOHHMYeCKHX KosieOanuid. IIpeBpamieHue
SHEPIUH MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiit KoHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B UICAIbBHOM
K0JIe0aTeTbHOM KOHTYpe. AHAJIOTUS MEXKIY MEXaHHYECKUMHU U DJIEKTPOMATrHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKkoH COXpaHEHHMs DHEPruud B HACAIBHOM
K0JIebaTeTbHOM KOHTYPE.
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[IpencraBnenre o 3aTyxamIIUX KoJeOaHUSIX. BBIHYXIEHHbIE MEXaHHUYECKHE
KoJebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHMUs.

IlepemenHsbIil Tok. CHHYCOMIABHBIN MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMITUTYTHOE U IEUCTBYIOIIEE 3HAUCHHE CUJIbI TOKA U HAIIPSHKEHUS.

Tpancpopmarop. IlpomsBoacTBO, Tepemadya W MOTpPEOJICHHUE IIICKTPHUUECKOU
DHEPruM. OKOJIOTMYECKHE PHUCKU TIPU TPOU3BOACTBE dJIEKTpodHepruu. KymnbpTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HMU.

TexHuyeckue ycTporucTBa M NPAKTUYECKOE IPUMEHEHHE: IEKTPUUECKUM 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, IMHUU AJEKTpoIepeaay.
Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoJaeOATEIbHONM CUCTEMBbl (NMPYKUHHBIA  WIU
MaTE€MaTUYECKUI MASITHUK).

HaOnronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CB0OOHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHHUS.

OcmwinorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHHUS OT BPEMEHH)
JUTSL JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu  mocCiIeqOBaTENbHOM  COCAUHEHUM  PE3UCTOpPA,  KaTYLIKH
WHIYKTUBHOCTH U KOHJEHCATOpa.

Mopneinpb TMHUY 3JEKTPOIIepESadH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanue 3aBUCMMOCTH NIEPUOAA MAJIBIX KOJIEOaHUM Ipy3a HA HUTH OT JIJTUHbI
HUTHU U Macchl Ipy3a.

HccnegoBanue NepeMEeHHOr0 TOKA B LIENU U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazHunHble 60JIHbL

Mexannueckue BOJHBI, ycloBUs pacnpoctpanenus. llepuon. Ckopoctb
pacrpocTpaHeHUs U JUTMHA BOJIHBIL. [lonepeunsie u npoaoabHbIe BoJHBL. IHTEpdepeHius
U audpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. YCJIOBUSI M3JIYyYEHHS DJIEKTPOMATHUTHBIX BOJIH.
B3aumnasi opuentanus BekTopoB E, B, V B anexkrpomarnutHoi BojHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH: OTpaKeHUe, TMpesioMJIeHUe, TMoJspu3ainus, audpaxiuys,
uHtepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[llkama SJEKTPOMArHUTHBIX BOJIH. [IprMeHeHME HIEKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHLMIIBI PaIUOCBA3U U TENEBUACHUA. Pamnonokamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHudeckne yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAs [HATHOCTMKA B TEXHUKE W MEIULHUHE, pajap,
panuonpuEéMHHUK, TeIEBU30p, aHTeHHA, TenedoH, CBU-nieys.
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Llemoncmpayuu

OO0pa3oBaHue U pacrpoCTpaHEHHE MONEPEUHBIX U MPOJIO0JIBHBIX BOJIH.

KoneOmtomnieecst T€10 Kak HICTOYHUK 3BYKa.

Habmoienue otpaskeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6utonienue nareppepeHunu u qudppakiuu MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HAaHC.

HabutoieHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M M 4acTOTOU
KoJIe0aHMil.

HccnenoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJH: OTPaXEHHE, MPEIOMIICHUE,
noJisipu3anys, 1udpakuus, uHTepdepeHITHs.

Tema 3. Onmuxa

I'eomerpuyeckas ontuka. IIpsimosinHEHOE pacpOCTPaHEHHUE CBETA B OJTHOPOJHOM
cpene. Jlyd cBera. ToueuHbI UICTOYHHK CBETA.

OtpaxkxeHune cBeTa. 3akOoHbl OTpaxeHusi cBeta. [locTpoeHne uU300paKEHUIB
IIJIOCKOM 3E€pKaJe.

[Ipenomnenue cBeTa. 3aKOHBI TPEJOMIICHHS CBeTa. AOCOJIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkenue. IlpenenpHbIE  yroa IOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus cseta. CioxHblIi cocTaB 6enoro cera. Lser.

Cobuparome 1 pacceuBarolye JnH3bl. ToHKas nuH3a. POKYCHOE pacCTOSIHUE U
ONTHYECKass CWlIa TOHKOW JuH3bL [locTpoeHue wu300pakeHHil B cOOHMparomUX U
paccenBarOmMX JuH3aX. Popmylia TOHKOU JIMH3bI. Y BEITUYEHUE, JaBAEMOE JINH3011.

[Ipenenbl TPpUMEHUMOCTH TEOMETPUUECKOUM ONITHUKH.

BonnoBas onrtuka. MuTepdepennus cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS
HAOJII0JICHUS] MAaKCUMyMOB M MUHHUMYMOB B HUHTEP(PEPEHIMOHHON KapTHUHE OT ABYX
cUH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. Judpakiuonnas pemérka. YciaoBue HaOMIOICHUS TIaBHBIX
MaKCUMYMOB TIPH MMaJICHU MOHOXPOMATHUECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTpoicTBa U MPAaKTHUECKOe MPUMEHEHUE: OUKH, JIyna, (oroanmapar,
MPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAS ONTUKA, AUPPAKIMOHHAS
pelIeTKa, MOoJIAPOUL.

Jlemoncmpayuu

[IpssMonMHEHOE  paclIpOCTpPaHEHHE, OTPAKEHUE W  MPEJOMIICHHE CBETA.
OnTuyeckue npuOopsI.

[TonHoe BHyTpeHHEE OTpaxkeHue. MoAenb CBETOBOAA.

UccnenoBanune cBOMCTB M300paKeHUH B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenune narepdepeHImy cBera.

Ha6nronenue nudpakium crera.

Habmronenue nucnepcuu cBeTa.
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[Tomy4yeHue cnekTpa ¢ MOMOIIBIO PU3MBI.
[Tomyuenue criekTpa ¢ MOMOUIbIO TU(PPAKIMOHHON PEIIETKH.
Habitoienue nossipyusanuu cBera.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul
N3mepenue nokasaresns IpeJoMIICHUs CTEKIIA.
HccnenoBanue cBONCTB M300pa)KEHUI B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cleMAJIBLHOI TEOPUH OTHOCUTEIbHOCTH

I'paanipl IPUMEHMMOCTH KJIACCHYECKOM MexaHuKHU. [locTymarsl cnenuanbHON
TEOPUU OTHOCHUTENBHOCTH: WHBAPUAHTHOCTH MOAYJSI CKOPOCTH CBETa B BaKyyMe,
MPUHIINAN OTHOCUTEIIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHUM U COKpaLICHUE
JUTUHBI.

OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ 3HEPIUEN U UIMITYJIbCOM PENSITUBUCTCKON YaCTHULIBI. DHEPTUS MIOKOS.

Pasznen 7. KBantoBasi pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. Popmyna [lnanka cBs3u >Hepruu QPOTOHA C €ro 4acTOTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTiie u uccinenoBanue (oroadpdexra. Ombitel A.I'. CtoneroBa. 3aKOHbI
doToapdexra. YpaBHenue OuHmTerHa M Qororddexra. «KpacHas rpaHuLa»
dboToaddexra.

JlaBnenme cBera. OmnbiTe! [1.H. JleOeena.

XHUMHYECKOEe IeHCTBHE CBETA.

TexHuyeckre yCTpOWCTBA W  MPAKTUYECKOE MpPUMEHEHHE: (HOTOIIEMEHT,
dhoToMaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®o1o3((heKT Ha yCTaHOBKE € IIMHKOBOH MJIACTUHOM.

Uccnenosanue 3akoHOB BHelIHEro GpotorddekTa.

Ceeronuon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna 1mo paccessHUIO 0-9acTHII.
[Tnanerapnas monens aroma. [locrynarel bopa. M3nydyenue u nornouieHue (GOTOHOB MpU
IIEPEX0/IE ATOMA C OJHOTO YPOBHS DHEPTUU Ha Ipyro. Buael criekTtpoB. CEKTp ypOBHEM
DHEpPrUU aToOMa BOJIOpOAa.

BonnoBeie cBoiictBa uwactuill. Bomusl ge bpoitnsa. KopnyckynspHo-BOJHOBOM
Jyau3M.

CHOHTaHHOE 1 BBIHYKJIEHHOE U3JIy4YECHHE.

TexHudecknue yCTpOMCTBA M INMPAKTUYECKOE NMPUMEHEHHUE: CIEKTPAJIbHBIM aHAINA3
(CIEeKTpPOCKOII), T1a3ep, KBAHTOBBIM KOMITBIOTED.
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Llemoncmpayuu
Monens onsita Pesepdopna.
Onpenenenue JIMHBI BOJIHBI Jla3epa.
Habmronenue nuHeMYaThIX CIIEKTPOB U3ITyICHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol
Habmronenue nuHe4aToro cnekTpa.

Tema 3. Amomnoe s0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTH CTpoeHus saxpa. OTkpsiTHE
panuoaktuBHOCTH. OmbIThl Pesepdopra mo ompeaeneHuio coctaBa pagrHOaKTUBHOTO
usznyuyeHus. CBoiicTBa anb(a-, 6era-, raMma-u3nydeHus. BiusHue paqnoakTUBHOCTH Ha
YKUBBIE OPraHU3MBI.

OtkpeiTE TpoTOHAa W HeWTpoHa. HykioHHas wogens siapa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uuncio saapa. M30Tomnsl.

Anb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacnaj. ['aMMa-u3iydeHue.
3aKOH paMOAKTUBHOIO pacnajia.

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHble cuibl. JledekT macchl sipa.

Anepnsbie peakuuu. [lenenue u cuHTE3 AI€P.

Snepusbiit peaktop. TepmosinepHblii cunTe3. [IpodieMbl U MEPCHEKTUBBI SIEPHOM
HHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI IACPHON SHEPIrEeTUKH.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Meroabsl  HAOMIOAEHMST M PErUCTpAallUd  3JIEMEHTapHbIX  YaCTHLI.

dyHIaMEeHTaNIbHbIE B3aUMOJICHCTBUA. EAMHCTBO (hr3nvecKoil KapTHHBI MUpA.

TexHHuecKue YCTpPOICTBA M IPAKTHUYECKOE IPUMEHEHHE: JO3UMETp, Kamepa
Bunbcona, simepHbIii peakTop, aToMHasi bomoa.
Jlemoncmpayuu

Cu€TunK MOHU3HUPYIOIINX YaCTHII.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

HccnenoBanue TpekoB YacTHI] (110 rOTOBBIM (poTorpadusim).

Pa3nen 8. JieMeHTHI ACTPOHOMUU U ACTPOPU3UKHU

Orarbl pa3BUTUA aCTPOHOMHUH. [IpuKIIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3nnoro He6a. Co3Be3nus, spKue 3BE3/IbI, IIIAHETHI, UX BUAMMOE JBUKEHUE.

Conneunas cucrtema.

Counnne. CosniHeyHas akTUBHOCTh. MlcTounuk sHeprun CosiHIa U 3BE31. 3BE3IbI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[Marpamma «CeKTpaJIbHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIABHOMW ITOCJIEI0BATEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTBY JIJIsl 3BE3]] TJIABHOM
NOCJIEOBAaTENBHOCTH. BHyTpeHHee cTpoeHue 3BE34. (COBpEMEHHBIE IPEACTaBICHUS
O MMPOUCXO0KICHUH U 3BoMoLMY CoHIA U 3BE3/1. DTalbl XKU3HH 3BE3I.

Muneunsiii [1yts — Hama ["amaktuka. [Tomoxxenue u nerxkenue CoiiHua B ['anmakTuke.
Tunel ranakTuk. PaguoranakTuky U KBa3apbl. YEpHBIE IBIPHI B iApax IAJIAKTHK.
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Bcenennas. Pacmmpenue Bceenennoi. 3akon XaO6ma. Pa30eranwe raakTHK.
Teopus bonbiioro B3peiBa. PEMKTOBOE U31yYEHHE.

MacmrabHas ctpykTypa Beenennoii. MetaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.
Yuenuueckue nabnrooenus

HaGmonenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
IPUIIOKEHUH IS OTIpeIeTICHHsI TIOJIOKEHUST HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s1 CEBEpHOT0 MOJYIIAPUS U APKHE 3BE3IBI.

Habmronenus B Teneckon Jlynsl, mnaner, Mieunoro I[lyTu.

O06o01maroniee NOBTOPEHNE

Ponp pu3uku m acTpoHOMHUM B 3KOHOMHUYECKOW, TEXHOJIOTHUECKOM, COUATTLHON 1
TUYECKON cdepax AedaTeIbHOCTU 4YENOBEKa, poJib U MECTO (PU3MKH U aCTPOHOMHUU
B COBPEMEHHOM HAy4yHOW KapTHMHE MHpa, pOjib (PU3NUECKON TEeOopuH B (POPMHUPOBAHUU
NPEACTaBICHUN O (PU3UYECKON KApTUHE MHpa, MECTO (DPU3UYECKON KApTUHBI MHUpPaB
o011eM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kjacce ocymecTBisieTcst ¢ yuéToM
COJIEPKATENbHBIX MEXKIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUHU, XUMUH,
reorpaduu U TEXHOJIOTHUHU.

Meowxcnpeomemnvie nousmusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (QakT, Tumnoresa, pu3nyeckas BEJIMYHUHA, 3aKOH, TEOPHUS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOICTIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHMH, TPUTOHOMETpUUYECKHE (PyHKLIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HX NPOCKUWH HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, IMPOU3BOJHBIC
3JIEMEHTApHbBIX (PYHKUUN, IPU3HAKU MOJ00US TPEYTrOJbHUKOB, ONPECIICHNE TUIOMIAIN
II0CKUX (huryp u o0bEMa Te.

buonocus: anexrpuyeckue sIBICHUS B )KMBOW MPUPOAE, KOJIeOATENbHbIE JBUKEHUS
B JKMBOM IPUPOJAE, ONTHYECKHUE SIBJICHUS B KUBOW NPUPOAE, AEHCTBUE PaJUallN Ha
JKVBBIE OPTaHU3MBI.

Xumus: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAIIINYECKAsT CTPYKTYpa TBEPABIX Tell,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON pEeIETKU, CIEKTPaIbHbIN aHAN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3E€MIIM, 3aJIEKU MArHUTHBIX pyl, (HOTOCHEMKA
36MHOU [OBEPXHOCTH, MPEACKAZAHUE 3EMIICTPACCHUN.

Texnonoeus: JMHUM  DIIEKTpPONEpenad, TIEHEpaTop  IEPEMEHHOIO  TOKa,
AIEKTPOABUTATENh, NHIYKIIMOHHAS 1€Yb, pajap, pAAUONPUEMHUK, TEIEBU30p, AaHTCHHA,
teneon, CBY-meub, MPOCKIIMOHHBIM amnmapaT, BOJOKOHHAs OITHKA, COJHEYHas
Oarapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpenvera «Dus3mka» Ha YpPOBHE CpeaHETro OOIIero
oOpazoBaHus (0a30BbIi ypOBEHB) JOHKHO OOECHEYUTh JOCTIKCHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U TTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE pe3yibTaThl OCBOCHHS ydeOHOro mnpeamera «DuU3MKay JOJKHBI
OTpaxaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOYy4YaloIIMXCA  PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TIO3MIIMEH JIMYHOCTH, CHCTEMOW  IIEHHOCTHBIX
OpPUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKACHUN, COOTBETCTBYIOIIUX TPATUIIUOHHBIM
IIEHHOCTSIM POCCHUMCKOrO0 OOIIEeCTBa, paclIMpEHUE >KU3HEHHOTO OIbITa W OIMbITa
JESITEIPHOCTH B TMPOILIECCE PEATM3AMU OCHOBHBIX HAINpPABJICHUN BOCIUTATEIBHOU
JESITETbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaIaHCKOro BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMK O0YYaIOLIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOIO OOIIECTBA;

IIPUHATHE TPaJULIHOHHBIX 0O0IIEYeIOBEYECKHUX T'YMaHUCTHYECKUX 151
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTU COBMECTHYIO [EATEIIBHOCTb B HHTEpPECAX TIPAKAAHCKOIO
o0111ecTBa, y4acTBOBaTh B CAMOYIIPABJIEHUU B 00pa30BaTeIbHON OpraHU3aliiy;

YMEHHE B3aUMOJCHCTBOBATH C COLMAIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C UX
GyHKIUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU M BOJIOHTEPCKOU AEATEIBHOCTH;

2) NAaTPHOTHYECKOTO BOCTIMTAHUS
c(hOpMHUPOBAHHOCTb POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, ATPUOTHU3MA;
LIEHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO ITOBEJICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMi0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHMUE JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOr0 BOCITUTAHUSI:
3CTETUYECKOE OTHOIIIEHUE K MHUPY, BKIIFOYasi 3CTETUKY HAyYHOTO TBOPYECTBA,
NpUCYIIETro (PU3MUECKON HAYKeE;
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5) TpPy10BOT0 BOCIIUTAHUSI:

WHTEpEC K pasnnyHbiM chepaM mpodecCHOHATBLHON MeATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM ¢ (DM3UKOH M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp OyIyIIeH
npodeccuu u peaaTu30BbIBATh COOCTBEHHBIC JKU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1aCTH (DHU3UKU
Ha TPOTSHKEHUN BCCH JKHU3HU;

6) 3K0JI0rH4ecKOro BOCHUTAHMA:

c(OPMUPOBAHHOCTH IKOJIOTHUECKOH KyIbTYpPhI, 0CO3HAHUE TII00aTBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAHKE U OCYIIECTBIICHHE ACUCTBHI B OKPY)KAIOIIEH cpejie Ha OCHOBE
3HAHMS TeJICH YCTOWYMBOTO Pa3BUTHS YEJIOBEUCCTBA;

Pacmmipenue ombITa NesTENTPHOCTH 3KOJOTHYECKOW HAINPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3YUYEHUS
GU3MKKM  OCYIIECTBIISITH  MPOEKTHYD M HUCCIENOBATEIbCKYIO  JESATEIbHOCTD
VHIUBUYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATbDI

Ilo3HaBaTebHbIC YHUBEPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble 1oruyeckue 1eHCTBUA:

CaMOCTOSITENIbHO (OPMYIHPOBATh M aKTyaJIM3UPOBATh MPOOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OIpCACIIATD HEIN ACATCIIBHOCTH, 3aaBaTh IIapaMCTPbl U KPUTCPUH UX JOCTHIKCHUA,

BBIABJIATH 3aKOHOMCPHOCTH W IIPOTHBOPCYUHSA B PAaCCMATPUBACMBIX (1)I/ISI/I‘ICCKI/IX
SABJICHUAX

pa3pabarbiBaTh IUIAH peELICHUs] TPOOJEeMbl C Y4€TOM aHajIM3a HUMEIOIIUXCS
MaTepHAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTBb KOPPCKTHUBLI B ACATCIbHOCTLb, OICHHUBATE COOTBCTCTBHUC PC3YJILTATOB
oeiaiaM, OOCHUBAThL PUCKH HOCJ'IG)ICTBI/Iﬁ ACATCIBHOCTH,

KOOPAWMHHUPOBATE W BHIIIOJHATD pa60Ty B YCJIOBHAX PCAJIBHOI'O, BUPTYAJIbHOI'O U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBAaTh KPCATHUBHOC MBIIIJICHUC IIPU PCIICHHUHN )KU3HCHHBIX HpO6J’I6M.

Ba3oBbIe uccienoBaTe/ILCKHE 1eHCTBHA.

BJa/IeTh HAYyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH TIOHATHUSAMHA € METOJaMH
buznueckoil HayKu;

BJa/IeTh HAaBBIKAMU Y4YEOHO-HCCIIEOBATEIBCKON W TMPOEKTHOW JAEATEIbHOCTH
B o0jacTu (pU3MKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOHUCKY
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METOJIOB PEIICHU 3a/1a4 (PU3NYECKOTO CONEPKAHUS, TPUMEHEHHUIO Pa3IMYHBIX METOOB
MIO3HAHUS;

BIaJCTh BUJAMHU JIEATEIBHOCTH IO T[OJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalny, MPeoOpa3oBaHUIO U NPUMEHEHHIO B PA3IMYHBIX yYEOHBIX CUTYalUsX,
B TOM YHCJIEe TIPU CO3JaHUH YI€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BBIIBUTaTh
TUIOTE3Y €€ pelIeHus, HAXOJUTh apTyMEHTBI JUIA JOKAa3aTeIbCTBA CBOMX YTBEPKICHHUIA,
3aJ1aBaTh NMapaMeTphl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI€ PELICHUS 3aJaud PEe3yJbTaThl, KPUTUUECCKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh M  (GOpPMYyIUPOBAaTh COOCTBEHHBIE 3aJaud B  00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPH U3YyUCHUH (PU3UKH;

JaBaTh OI[CHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTh 3HaHWA 10 (QHU3UKEe B  MPAKTHUECKYI0  00IacTh
KHU3HEICSITSIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIIBUTATh HOBBIE UJIEH, TIPEIaraTh OPUTHUHAIBHBIC TIOXObI M PEIICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanmeii:

BIQ/JICTh HABBIKAMHU TIONY4YeHUS HHPOpPMAIMH  (PUIUIECKOTO  COACPIKAHUS
U3 MCTOYHMKOB pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISTh IIOMCK, aHaJU3,
CUCTEMATH3allMI0 W HHTEpHpeTauuio HHQOpMAIMK pPA3IMYHBIX BHJIOB U (GopM
MPE/ICTABIICHHUS;

OILICHMBATh JIOCTOBEPHOCTH WH(OPMAIINH;

UCIIOJb30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM
B pEIICHHWH KOTHUTUBHBIX, KOMMYHHKATHBHBIX W  OPraHU3alMOHHBIX 3a]ad
Cc coOmojeHueM TpeOOBaHUM HSPrOHOMHUKH, TEXHUKU OE30MACHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBbIX M OSTUYECKMX HOPM, HOPM HH(POpPMAIMOHHOU
0e30macHOCTH;

CO3/1aBaTh TEKCThI (PU3MUYECKOTO COACpKAHMS B Pa3IMUHBIX (popmarax ¢ yuyéTom
Ha3HauYeHUs HMHPOpMAlMU MU LEJIEBOM ayJIWTOpPHH, BBIOMpas ONTUMAIbHYIO (QopMy
MPEICTABICHUS U BU3YAIH3ALUU.

KoMMyHHKaTHMBHbBIE YHHBEpPCAJbHbIE yYUeOHbIE JCCTBUSA:
OCYIIECTBISATH OOIIEHHE HA YpoKaX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;
pacno3HaBaTh MPEANOCHIIKNA KOHMDIUKTHBIX CUTYAllUd U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOYKY 3pEHMS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON Y HHAUBHUIYATbHON PaOOTHI;
BBIOMPATh TEMATHUKY U METO/bI COBMECTHBIX JACUCTBUI C YUETOM OOIIMX HHTEPECOB,
Y BO3MOKHOCTEW Ka)OT0 YJICHA KOJJIEKTUBA,
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MIPUHUMATh L€ COBMECTHOM AESITENIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JENCTBUSA MO €€ JOCTUKEHUIO: COCTABIIATD IUIAH ACHCTBUM, pACIIPEAEIIATh POJIU C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJla MU KaXJOr0 y4yacTHHKA KOMaHJIbl B OOIIUMN
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaratb HOBBIE TIPOEKThI, OLICHUBATh MAEU C T[O3UIUU HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAUNMOCTH;

OCYUIECTBJIATh NO3UTUBHOE CTPATETUYECKOE MOBENCHHUE B PA3IMUHBIX CUTYaLMSIX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHble yHMBepCaJbHbIe yY4eOHbIC eHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh I03HABATEIBHYIO ACSITEILHOCTD B 00J1aCTH (PU3UKU
Y aCTPOHOMMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIBHO COCTAaBJIATh IUIAH PEUICHUS PAaCUETHBIX M KA4eCTBEHHBIX 3a]ad,
IUIAH  BBIMOJHEHMsI MPaKTU4YECKOW pPabOoThl C y4ETOM HMEIOIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacilupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €T0, OpaTh Ha C€0s1 OTBETCTBEHHOCTh
32 PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULIMH B 00JacTH (DU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, JMOIIMOHAJILHbI HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B AESATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BJIQJIETh HaBbIKAMH MO3HABATEIBLHON pedIeKCHHN KaK OCO3HAHUS COBEPIIIAEMbIX
JIEVCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

HCIIONB30BaTh MPUEMBI pedieKCcuu JJisl OLEHKU CUTYyallud, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIIECHUS 110 UX CHUKEHUIO;

PUHUMATh MOTUBBI U apPTYMEHTHI IPYTUX MPU aHAJIM3€E PE3YIbTATOB JICSITEIHLHOCTH;

MPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U IOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apPIYMEHTBI APYTUX P aHAJIU3€E PE3YIbTATOB JAESITENbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIITUOKH.

B mnporecce AOCTHKEHUST JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrpPaMMBbI
no Qusuke IS  YpPOBHS CpemHEro o0mero oO0pa3oBaHUS Yy O0OyJaronuxcs
COBEPIIECHCTBYETCS AMOIMOHATIbHBIN WUHTEJJIEKT, MpeAnoJararnun
c(hOpMHUPOBAHHOCTD:
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CaMOCO3HAHHS, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE HSMOIMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS PA3BUTHS COOCTBEHHOMN IMOIMOHATIBLHOUN Cepbl, OBITh
YBEPEHHBIM B ceO¢;

CaMOpETYJIMPOBAHUSA, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCThH 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aJaTUPOBATHCS K AMOIMOHATIbHBIM
HW3MEHEHUSIM U TIPOSIBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMU, BKJIIOYAIOIIEH CTPEMJICHHE K JAOCTHKCHHUIO LEIH HU
yCIexy, ONTUMH3M, HWHUIUATUBHOCTb, YMEHHUE JCHCTBOBATh, HCXOAS M3 CBOUX
BO3MOKHOCTEM;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh NOHHMMATh 3MOIIMOHAILHOE COCTOSHHE
JPYTUX, YYUTBIBATh €0 MPHU OCYIIECTBICHUU OOIIEHUS, CHIOCOOHOCTh K COUYBCTBHIO U
COIEPEKUBAHHIO;

COITMAJILHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTH BBICTpAMBATh OTHOIICHUSIC
JPYTUMM JIFOJbMHU, 3a00TUTHCS, TIPOSIBIISITh UHTEPEC U pa3peliaTh KOHMIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy obyuyenuss B 10 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Yy 00YUYAIOIITUXCS YMEHHUIA:

JIEMOHCTPUPOBATh Ha TMpUMeEpax poJib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPAa, B PA3BUTUU COBPEMEHHON TEXHUKU H
TE€XHOJIOTUI, B PAKTUYECKOU NESITEIBbHOCTH JIFOJEH;

YUUTHIBATh  TPaHUIBl MPUMEHEHHS  U3YYCHHBIX  (DU3UYECKUX  MOJEIIEH:
MaTepuajibHas TOuYKa, MHEpIMaibHas cHcTeMa OTcYETa, abCOJIOTHO TBEPAOE TeEO,
UJICAIbHBIN Ta3, MOJAEIU CTPOCHHS Ta30B, XKUJIKOCTEW W TBEPHABIX TEJ, TOYCUYHBIN
AIEKTPUUECKUH 3apsij] MpU perieHud GU3NIeCKUX 3a/1ay;

pacrio3HaBath (U3UYECKHE SIBJICHUS (TIPOLIECChI) U OOBACHITH WX Ha OCHOBE
3aKOHOB MEXAaHHWKH, MOJIEKYJISPHO-KMHETUYECKOW TEOPUU CTPOEHHUS BELIECTBA H
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJUHEHMHOE IBUKEHHUE,
CBOOOJ/IHOE TaJICHUE TeJ, JABUKEHUE MO OKPY>KHOCTHU, MHEPIUS, B3aUMOJICUCTBUE Te,
niddy3us, OpOYHOBCKOE JABMIKEHUE, CTPOCHUE JKUAKOCTEH M TBEPIBIX TEJ, N3MECHCHHE
o0b€éMa Tel TpU HarpeBaHuM (OXJAXJACHWHU), TEIJIOBOE pPAaBHOBECHE, HCIIAPEHUE,
KOH/JICHCAIus, UIaBJIICHUE, KPUCTAIIIIU3AIMUs, KUTIEHHUE, BIaXKHOCTh BO3/1yXa,10OBBIILICHHUE
JIABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY[IE, CBS3b MEXKAY NapaMeTpaMu
COCTOSIHUSI T'a3a B U30IPOIIECCaX, DJICKTPU3ALIMS T, B3aUMOICHUCTBUE 3aPsI0B;

OMHCHIBATh MEXAHWYECKOE JBWIKEHWE, UCIHOJb3ysS (PU3NUECKHE BEIMYUHBIL:
KOOpJAWHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, Cuila, UMIYJIbC
Tela, KUHETHUYECKas OJHEPrus, MOTCHIMAIbHAS DJHEPrusi, MeXaHudeckas pabora,
MEXaHUYeCKash MOITHOCTh; TP ONMKMCAHUH MPABWIBHO TPAKTOBATh (PU3UUYECKUIA CMBICT
UCIIOJB3YEeMbIX BEJIMYMH, HUX O0O03HAYEHUS] M EIUHMIIBI, HAXOAUTh (HOPMYIJIHI,
CBSI3BIBAIONIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BEIMYMHAMU,
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OMUCHIBATh U3yYEHHbIEC TETUIOBBIE CBOMCTBA TEJ U TEIUIOBHIC SIBICHUS, UCTIOIb3Ys
bu3nUecKue BEJIMYMHBL: JIaBlIEHUE Ta3a, TeMIlepaTypa, CpeHssl KUHETUYeCKasi SHEPTUsl
Xa0TUYECKOTO JBMKEHHUSI MOJIEKYJ, CpEIHEKBaJ[paTU4YHAsI CKOPOCTh  MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padoTa raza, Kod()PHUIMEHT MOJIE3HOTO
JEHUCTBUS TEIJIOBOTO JBUTATENsS; MPU OMHMCAHWM MPABWILHO TPAKTOBATh (U3HUECKUIN
CMBICT UCHOJb3YEMBbIX BETUYMH, UX O0O03HAYCHHS M €AMHMIIBI, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIUE TAaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMH BEIUYUHAM;

ONKCHIBATh HM3YYECHHBIE 3JIEKTPUUYECKHE CBOWCTBA BEIIECTBA U AJIEKTPUUYECKUE
ABJICHUS (TIPOLECCHI), HMCHOJB3Ysd (PU3HMUYECKUE BEJIIMYUHBI: AJIEKTPUUYECKUU 3apsi,
AIEKTPUUECKOE TT0JIe, HANPSHKEHHOCTD TMOJs, MOTEHIMAaN, pa3HOCTh MOTEHIMAJIOB; IPU
OMKCAaHUU TPABUIBHO TPAKTOBATH (PM3MUECKUN CMBICT MCIOJNB3YyEeMbIX BEIHYMH, HX
0003HaYEHUsI U €IMHMIIBI; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3UYECKYIO
BEJTMYMHY C IPYTUMH BEITHYNHAMH,

aHAIU3UPOBATh (PUZUUYECKHE MPOLIECCHI U SIBJICHUS, HCIOJB3Ys (PU3NUECKUE 3aKOHBI
U TPUHIUIBL 3aKOH BcemupHoro Tsrorenus, |, Il u |1l 3akonst HerloToHa, 3akoH
COXpaHEHHUS MEXaHWYECKOW DHEPruH, 3aKOH COXPAaHCHHS WMITYJIbCa, MPHHIIUI
CYNEpIO3ULIMA CWJI, TPUHIIMII PABHOMPABHS HWHEPIUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHSI BELIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpelHE KWHETUYECKOM SHEPrHMHM TEIUIOBOIO JIBXKEHHS MOJIEKYJ € aOCOIIOTHOMN
TEMIEPATypoil, NEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMs AJIEKTPUUYECKOIrO
3apsna, 3akoH KylioHa, mpu 3TOM pa3inuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T
MaTEeMaTU4YeCKOEe BhIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHITh OCHOBHBIC TPHWHIIMIBI JEHCTBUS MAIIWH, MTPUOOPOB M TEXHUYECKHX
YCTPOMCTB; paznuyarh YCIOBUS MX O€30IaCHOrO HCIOJIb30BaHUS B MOBCEIHEBHOMN
KU3HH,

BBITIOJTHATH SKCIIEPUMEHTHI M0 UCCIICIOBAHHUIO (PU3UUECKHX SBJICHHUHA U MPOIIECCOB
C UCIOJIb30BAaHUEM TMPSMBIX, U KOCBEHHBIX H3MEpPEHUH, MpHU ITOM (HOPMYIHPOBATH
npoOJsieMy/3ajady M THUIOTE3y YYEOHOTO OKCIEPUMEHTa, COOUpaTh YCTAHOBKY
U3 IPEJI0AKEHHOT0 000pYyI0BaHUs, IPOBOJUTH OIBIT U (POPMYJIUPOBATH BHIBOBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHbIE U3MEPEHUsT PU3NUECKUX BEJIUYUH, TIPU 3TOM
BBIOMpaTh ONTHUMATBHBIA CIHOCOO HM3MEPEHHS W HCIIOJIBb30BAaTh W3BECTHBIC METOJIBI
OLICHKH MOTPEIHOCTEN U3MEPEHHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUECKHMMH BEIMUMHAMU C HCIIOIb30BaHUEM
IPSIMBIX U3MEPEHHH, TIPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCUPOBATH PE3yIbTAThI
MOJIYYCHHOW 3aBUCHUMOCTH (PU3UUYECKHX BEJMYMH B BHUJIE TAOIUI] U rpaduKOB, IETIaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICI0BAHNUS,

coOro1aTh MpaBuiIa 0€30MaCHOTO TPYAa MPU MPOBECHUU UCCIIEIOBAHUN B paMKax
y4e0HOTO 3KCIEepUMEHTa, Yy4eOHO-UCCIEeI0BATENbCKOW W MPOEKTHOM JIEATEIbHOCTHC
UCITI0JIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemiaTh pacy€THbIC 3a/layu C SIBHO 33JaHHOM (DPU3UYECKON MOJENbI0, UCHOJb3Ys
bu3nYecKue 3aKOHbBI U MPUHITUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4l BHIOUPATH
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(U3UYECKYIO MOJIENb, BBIEATh (PU3UUECKHE BETMYMHBI U (POPMYIIbl, HEOOXOIUMBIE 1JIs
€€ pelIeHMs, IPOBOAUTh PacdY€Thl M OLICHWBATh PEAIBHOCTH IOJYYEHHOI'O 3HAYECHUS
(U3UYECKON BEITMYNHEI;

pemiaTh KayeCTBEHHBIE 3aJayd: BBICTPAUBATh JIOTMYECKH HENPOTHUBOPEUUBYIO
LEMOYKY pacCyXJCHUM C ONOpOM Ha MW3YyYCHHBIC 3aKOHBbI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHUS;

UCIOJIb30BaTh IPU PEIICHUU Yy4yeOHBIX 3a7ad COBPEMEHHbBIE HH(POPMAIMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAaHUS, HHTEPIPETAUUU M IPEACTaBICHUS
y4eOHON 1 HAyYHO-TIOMYJIAPHOU HH(POPMAIHH, TIOTYYCHHON U3 pa3TUYHBIX HCTOYHHKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOTydyaeMyr0 HHPOPMAIIHIO;

OPUBOJUTH NPUMEPHI BKJIAJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE NIPOLIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTUE TEXHUKU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3UKE B IOBCEIHEBHOM >KU3HU JJIS
oOecrieyeHus: O€30MAaCHOCTM TMpU OOpalleHud ¢ MNpubopaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, JII COXPAHEHHUS 3I0pPOBbS M COOJIIOJCHHS HOPM HKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B IPYMIIE C BHITOJHEHUEM PA3IUYHBIX COLIMAIBHBIX POJIEH, IIAHUPOBATh
paboTy TIpyMNIbl, pPalMOHAJIBHO pACHPEAENATh OOS3aHHOCTM M IUIAHUPOBATh
JEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUAX, aJCKBaTHO OLICHMBATh BKJIAJ Ka)JIOrOWU3
YYaCTHUKOB TPYIIIbI B PELICHUE PACCMATPUBAEMON MPOOIIEMBI.

K xoniy obyuenuss B 11 kjacce mpenMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHUI:

JEMOHCTPUPOBATh, Ha TMpUMeEpax poJib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAayYHOW KapTUHBl MHUpPaA, B pPA3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOU JEITEIbHOCTH JIIOAECH, LEIOCTHOCTh W E€IUHCTBO
(bu3MYeCcKoi KapTUHBI MUPA;

YUYUTHIBATh TPaHULIBI TPUMEHEHHUS M3YYEHHBIX (PU3MYECKUX MOJIEICH: TOUYCUHbIN
ANIEKTPUUYECKUN 3apsl, JIyd CBETa, TOUCUHbIM UCTOYHUK CBETA, siepHas MOJAE/bh aToMa,
HYKJIOHHAsI MOJIeJIb aTOMHOTO si/Ipa MPpHY PEeIIeHUH PU3NYECKUX 3a]1a4;

pacno3HaBaTh (PU3MUYECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAHTOBOW (DU3WKH: JJICKTPUYECKash MPOBOJAMMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MAarHUTHOE JEWCTBUSI TOKAa, B3aWMOJICHCTBUE
MarHuTOB, 3JIEKTPOMAarHUTHAsT UHAYKIHUS, I€UCTBUE MAarHUTHOIO MOJS HA MPOBOJHUK
C TOKOM M JBIKYIIUMHCS 3apsj, OJIEKTPOMArHUTHBIC KOJEOaHUsI U  BOJIHBI,
MPSIMOJIMHEMHOE PaCIpOCTpPAaHEHUE CBETa, OTpaKeHUe, MpeIoMIIeHUE, HHTephepeHIIns,
nudpakiys ¥ ToJisIpu3anus CBeTa, AMCHEpcusi cBera, (orornexkTpuueckuit 3¢ ekt
(boToaddexT), cBeToBOE AaBiEHHWE, BO3HUKHOBEHHE JIMHEWYATOTrO CIIEKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAsI M UICKYCCTBEHHAs paIUOAKTUBHOCTD;
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ONKCHIBATh HW3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUYECKUE, MArHUTHBIE,
ONTUYECKHE, DIECKTPUUYECKYIO MPOBOJUMOCTDH PA3IUUYHBIX CPEN) U DJIECKTPOMArHUTHbBIC
SBJICHUSI (TIPOIECCHI), UCTIONB3YS (PU3UUECKUE BEIIMUUHBI: DJIEKTPUUECKHUM 3apsij, cuiia
TOKa, OJJEKTPUYECKOE HANpPsHKEHHE, JJEKTPUYECKOE CONPOTUBIEHUE, PA3HOCTb
MOTEHIINAJIOB, JIEKTPOABUKYIIAs CUila, padoTa TOKA, MHAYKIUS MarHUTHOTO TI0JIsA, CHJIa
Awmnepa, cwia JlopeHua, HHIYKTHBHOCTh KaTYIIKH, SHEPTUsS 3JIEKTPUUYECKOTO H
MarHUTHOTO TOJIEH, IEPUOJI U YacTOTa KoieOaHui B KOJeOaTeIbHOM KOHTYpE, 3apsii U
CWJIa TOKa B TPOLECCE TAPMOHUYECKUX DJIECKTPOMArHUTHBIX KoJieOaHUM, (OKyCHOE
pacCTOSIHUE W ONTUYECKas CWIA JIMH3bL, NpPU ONHWCAHUM NPABUIBHO TPAKTOBATh
(bu3MYecKuil CMBICT HCOJIb3YEMbIX BEJIMYUH, UX 0003HAYEHUSI U €JIMHUILIbI, YKA3bIBAaTh
(dbopMyIIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEIMYUHAMY;

OTHCHIBATh U3yYCHHBIC KBAHTOBBIC SIBICHUS U MPOLECCHI, UCTIONB3Ys (PU3UUECKHe
BEJIMYUHBI: CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YaCTOTA CBETA, SHEPTUS
Y UMITYJIbC (POTOHA, MEPUO/ MOTypacnaaa, SHEPTUs CBSI3U aTOMHBIX SIJEP, TPU ONTUCAHUU
IPABWJIBHO TPAKTOBATH (PU3MUECKUN CMBICI UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS U
€IMHULbI, YKa3blBaTh (HOPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (U3NYECKYIO BEIUYUHY
C IpyTMMHU BEJIMYMHAMU, BBIYHMCIIATH 3HAUCHHE (PU3NYECKON BETUYNHBL;

aHAJIM3UPOBATh (PU3UUECKHE TPOLIECCHI U SIBICHUS, UCTIOIb3Ys PUINUECKUE 3aKOHbI
Y NpUHIUIBE: 3aKOH OMa, 3aKOHBI MTOCJIEIOBATEIBLHOIO U MapaJljIeIbHOTO COEIMHEHUS
IIPOBOJHUKOB, 3aKOoH J[xoynsa—JIeHma, 3aKOH 3JIEKTPOMAarHWUTHOM WHAYKIMH, 3aKOH
IPSMOJIMHEWHOIO  paclpOCTPAHEHUsT CBETa, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI
NPEJIOMJIEHUSI CBETAa, ypaBHEHUE OWHINTEHHA a1 (oTod(ddeKTa, 3aKOH COXpaHEHUS
DHEPIUH, 3aKOH COXPAHECHMSI MMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUYECKOIo 3apsia,
3aKOH COXpaHEHUs! MacCOBOI0 YHCIIa, MOCTYJaThl bopa, 3aKk0H pauoakTUBHOTO pacnaja,
OpyU 3TOM pasauyaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €ro MaTeMaTHYECKOe
BbIpaXEHHE U yCJIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

ONpPENENATh HAIIPaBJICHUE BEKTOpPAa HMHIYKUWW MAarHUTHOTO MOJS NPOBOJHHUKAC
TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHia;

CTPOUTH M OIHUCHIBaTh M300pakeHHE, CO3JaBaEMOE IJIOCKUM 3€pKajoM, TOHKOU
JIMH301;

BBINIOJIHATH HKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3HUECKUX SIBIEHUN U MPOLIECCOB
C HCHOJb30BAaHUEM IMPSAMBIX, U KOCBEHHBIX W3MEpPEHUI: MpH 3TOM (OpPMYIUPOBATH
npoOiemMy/3aaqy W THIOTE3Y Yy4eOHOTO JKCIIEPUMEHTa, COoOUpaTh YCTAaHOBKY
U3 MPEAJIOKEHHOTO 000PYI0BaHUsL, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBOIbI;

OCYUIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIMYUH, ITPU ITOM
BbIOMpaTh ONTUMAIbHBIA CHOCOO HM3MEPEHHS M HCIOJIb30BAaTh W3BECTHBIE METOJIbI
OLICHKU ITOIPELIHOCTEN U3MEPEHHU;

UCCIIEIOBaTh 3aBUCUMOCTU (U3UYECKUX BEIMYMH C HUCHOJIb30BAaHUEM MPSMBIX
U3MEpPEHHI: TpU OSTOM KOHCTPYHpPOBAaTh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJIY4YeHHOW 3aBUCHUMOCTU (PM3MUYECKUX BEIMYMH B BHUJAE TaOMUIl U TpaduKoB, AesaTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEI0BAHNS;
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coOmro1aTh TIpaBMiIa 0€30MaCHOTO TPY/1a IPHU MPOBEJASHUHN UCCIICIOBAHNN B PaMKax
y4eOHOr0 SKCIEPUMEHTa, Y4eOHO-HCCIEN0BATENbCKOM W MPOCKTHON AEATEIbHOCTHUC
WCITOJIb30BAHUEM U3MEPUTEITHHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMS;

peuath pacy€THbIE 3aJladyd C SIBHO 3aJaHHON (DU3UYECKOU MOJEIbIO0, UCIOJIb3Ys
dbu3nYecKue 3aKOHBI W TIPUHITUITEI, HA OCHOBE aHalM3a YCJIOBHUS 3alayd BBIOMPATH
(U3UYECKYIO MOJIEITb, BBIACIATh (PU3UYCCKHIE BETMUYUHBI U ()OPMYJIbI, HEOOXOAUMBIC TS
e¢ pelieHus, TPOBOJAUTh PACUETHl U OLICHUBATH PEATBHOCThH MOJYYEHHOTO 3HAYCHUS
(bU3NYECKON BETMYNHBI,

pelllaTh Ka4yeCTBEHHbIC 3aJlauM: BBICTPAMBATh JIOTMYECKH HEIPOTUBOPEUHUBYIO
LEMIOYKY PAaCCYKJICHUW C ONOpPOM Ha HW3yYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue SBICHNUS,

UCIIOJIb30BaTh TMPU PEIICHUH Y4YeOHBIX 3aJa4 COBpPEMEHHbIe HH(GOPMAIMOHHBIC
TEXHOJIOTUU JJIl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAIUU W TPEACTABICHUS
y4eOHOM ¥ HAyYHO-TIOMYJIIpHON HHGOPMAITUH, OJYICHHON U3 Pa3InYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATH MOJTydaeMyr0 HH(POpMAIIHIO;

OOBSICHATDh TPHUHIUIIBI JEHCTBUS MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3inyaTh yCIOBUS UX 0€30MaCHOTO UCIIOIb30BAHUS B MOBCEIHEBHOM KU3HMU;

MPUBOJUTh MPUMEPHI BKJIAJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBICHCHHUE IIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUUCCKHUE 3HAHUSA MO (U3MKE B ITOBCEAHEBHOM KU3HM IS
obecricueHus: 0€30MAaCHOCTH MpH OOpallleHHH ¢ MpudopaMd M TEXHUYECKUMU
YCTPOMCTBaMH, IS COXPAHEHUsI 3J0POBbSI U COOJIIOJEHUS HOPM HSKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYIIIE C BBIMOJHEHUEM PA3JIMUYHBIX COLUANIBHBIX POJICH, TIJIaHUPOBATH
paboTy TpYNIbl, palMOHAIBHO paclpeneisaTh O0sS3aHHOCTH W IJIAHUPOBATH
JIeSITEIbHOCTh B HECTAHJIAPTHBIX CUTYAIUAX, aJ€KBAaTHO OIICHHMBATh BKJIAJ KaXIOTOW3
YYaCTHUKOB TPYIIILI B PEIIICHUE pacCMaTPUBAEMOU TPOOIEMBI.
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TEMATHYECKOE INIAHUPOBAHUE!

10 KJIACC
Haumenosaunue
No KommuectBo OCHOBHEIE BUIBI 1€ATEILHOCTH
pa3liesioB U TeEM [IporpammHoOe coaepkaHue
/11 4acoB 00yJarommxcs

y4eOHOTO MpeaMeTa

Pa3)1e.11 1. ®u3uka n METOAbI HAYYHOI'O IMMO3HAHUA

1.1 | ®usuka u MeTObI 2 ®duszrka — HayKa O MPUPOJIE. N3yyenune HayyHbIX (AIMIUPUUECKUX U
HAy4IHOTO TIO3HAHUS Haydanpie MeTOIbI TO3HAHUS TEOPETHUECKHX ) METOJIOB ITO3HAHUS
OKPYXAaIOIEero MUpa. OKPYXAaIOIEro MUpa.
Pounb skcniepuMenTa u Teopun OO6cyxaeHue rpaHul] MPUMEHUMOCTH
B MpOIIecce O3HAHMSI TPUPOIBI. (bU3MYECKUX 3aKOHOB U TEOPHIA.
DOKCnepUMEHT B (PU3HKE. PaGoTa B rpyrire mo noaroToBke
MonenvupoBanue pU3NYECKUX KOPOTKHUX COOOIIEHUIN O POJIU U MECTE
ABJICHUU U TIponeccoB. HayuHblie (U3UKN B HAYKE U B TPAKTHUUECKOM
runote3sl. Gu3ndeckue 3aKOHbI U JESITEIbHOCTH JIIOJIEH.
Teopud. [ paHUIIBI IPUMEHUMOCTH JleMOHCTpaIusi aHAJIOTOBBIX H
buszndeckux 3akoHOB. [IpuHImm I (OPOBBIX U3MEPUTEITBHBIX MPHUOOPOB,
COOTBETCTBHSI. KOMITBFOTEPHBIX TATYNKOB.
Ponb u MmecTo dhuzuku OcBoeHne OCHOBHBIX TPUEMOB PaOOTHI
B ()OPMHUPOBAHUY COBPEMEHHOU ¢ uudpomoii 1aboparopueit o Gpusnke
Hay4YHOU KapTHUHBI MUDA,
B MIPAKTHYECKOMN JIEATEITHHOCTH JIFO/IEH
Uroro no pazneny 2

! TIpu paspaboTke paboueii MPOrpamMMbl B TEMATHYECKOM TUIAHUPOBAHUHM JIOJKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIB30BaHUS DIIEKTPOHHBIX (IIU(POBBIX)
00pa3oBaTeIbHbIX PECYPCOB, SBISIOIINXCA YUeOHO-METOAMUYECKUMHU MaTepralaMy, COJIEpKaHUe KOTOPhIX COOTBETCTBYET 3aKOHOATENbCTBY 00 00pa30BaHHH.
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Pa3gen 2. Mexanuka

2.1

Kunemartnka

MexaHn4uecKo€e IBUKEHUE.
OTHOCUTENBHOCTh MEXaHUUECKOTO
IBoKeHUsA. CucrteMa OTcYETa.
Tpaexropus.

[lepemenienue, CKOpoCcTh (CpeaHsis
CKOpPOCTbh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MaTEPUAIBHON TOYKH,
UX IIPOEKIMU HA OCU CUCTEMBI
koopauHat. CrioxeHue
IIEPEMELLCHUI U CIIO)KEHUE
CKOpPOCTE.

PaBHOMEpHOE 1 PAaBHOYCKOPEHHOE
MPSMOJIMHEUHOE JIBUKECHUE.
['paduku 3aBUCUMOCTU KOOPIMHAT,
CKOpPOCTH, YCKOPEHUSI, IyTH U
MEPEMELICHHS] MATEPUAITBHON TOUKH
OT BPEMEHU.

CBoOoHOE MajicHue. Y CKOpeHHUe
CcBOOOIHOTO MaJIeHUsI.
KpuBonnHennHOe 1BUXEHHUE.
JIBrxeHne MaTepuanbHOM TOYKHU
10 OKPYKHOCTH C IOCTOSIHHOU 110
MOJYJIFO CKOPOCTBIO. YTJI0Bast
CKOPOCTb, JINHEWHAS! CKOPOCTb.
[lepuon u yactora oOpamieHus.
L{eHTpOoCTpEMUTEIIBHOE YCKOPEHHUE.
TexHnYecKne yCTpoucTBa 1

[IpoBeneHnEe SKCIEPUMEHTA: U3YyUYCHHE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
ONpEIEJICHNS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSMH, IPOUJECHHBIMU TEJIOM

32 IIOCJIEIOBATEIbHBIE PABHBIC
MIPOMEXYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JBUKECHUU

C HAYaJIbHOW CKOPOCTHIO, PABHOU HYJIIO;
M3YUYEHHE IBUKEHUS IAapUKa B BA3KOU
KUJKOCTH; U3yUCHUE JBUKCHHUS Tea,
OpOIIEHHOTO0 TOPU30HTAIIBHO.
OOBbsicHEHNE OCHOBHBIX IPUHIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX KakK: CIIUJIOMETP, LEMHbIE U
PEMEHHBIE Nepe/iaun JBHKECHUS; U
YCJIOBUHM WX O€30IMaCHOTO
WCITOJIb30BAHUS B TOBCEHEBHOMN
KU3ZHHU.

Pemienune pacu€THbIX 3a7a4 € ABHO
3aIaHHOM (PU3UYECKON MOJCIBIO

C HCIOJIb30BAHUEM OCHOBHBIX (POPMYJ
KMHEMAaTUKH.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMAaTHYECKHUX
BEJINYMH OT BPEMEHU

JUIS PABHOMEPHOTO
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NPaKTUYECKOE TPUMEHEHUE!
CIHUJIOMETP, IBUKEHUE CHAPSIOB,
LIEIHbIEC U pEMEHHBIE TIEpeaun

¥ PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBUKECHHUSL.

Pacnio3naBanue pusnueckux siBIeHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIeH
’KU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHENHOE
JIBIDKEHHUE, CBOOOHOE MMaJIcHUE TEII,
JIBUKEHHE 110 OKPY>KHOCTH.

Onucanre MEXaHUYECKOTO ABMXKEHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOPAUHATA, IYTh,
nepeMeINIeHre, CKOPOCThb, YCKOPEHHE.
Pabora B rpynnax npu miaHUpOBaHUH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTAaTOB OMBITOB U aHAIIU3E
JIOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(pOpMaIUU IO TEME

2.2

JlnHamuka

[IpyHIMI OTHOCHUTEIBHOCTH
I'anunes. [lepsbiit 3akoH HproTOHA.
HMHepunaibHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [IpuHuun
CynepIio3uuuu cui. Bropoi 3akoH

HprotoHa 11 MaTepuagbHON TOUKHU.

Tpernii 3akoH HeroToHa

JUTSI MATEPUATIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHUS.
Cuna tsxectu. [lepas
KOCMHUYECKasi CKOPOCTb.

CpaBHEHME Macc B3aUMO/ICHCTBYIOIIUX
Te.

N3yueHne 3aBUCUMOCTH CHITBI
YOPYTOCTH OT AehOpMaIfK; CPAaBHCHHE
CHJT TPEHUS TIOKOSI, KaUYeHUS U
CKOJIBKCHHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcniepuMeHTa:
UCCJIEI0BAHKE 3aBUCUMOCTH CHUIT
YIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE
U pE3MHOBOM 00paslie, OT UX
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Cuia ynpyroctu. 3akoH ['yka.
Bec temna.

Tpenue. Bunbl Tpenus (moxos,
CKOJIBKCHUS, KaUeHUsI).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHus CKOJIbKEHUS U CUjla
TpeHus nokosi. Koaddunnenrt
TpeHus. Cuia CONpOTUBIICHUS
IIPU JBUKEHHUU TEJA B )KUAKOCTU
WJIU Ta3e.

[locTynarenbHO€E U BpalaTesibHOE
JIBH)KEHUE a0COJIFOTHO TBEPIOTO
Tena.

MOMEHT CHJIBI OTHOCHTEIIBHO OCH
BpaiieHud. [Inedo cuibl. YcinoBus
paBHOBECHUSA TBEPAOIO TEA.
TexHuueckue ycTponcTsa u
MPaKTUYECKOE MPUMEHEHUE:
MOAIINITHUKY, IBUKEHUE
HMCKYCCTBEHHBIX CITYyTHHKOB

nedopMaim; u3ydeHue JIBHKEHUS
Opycka 1o HaKJIOHHOM TJIOCKOCTH;
HCCIIeIOBaHUE YCIIOBUN paBHOBECHS
TBEPJIOTO TeJa, UMEIOIIET0 OCh
BpaIllCHHUS.

OOBsicHEHHE 0COOECHHOCTEM
PaBHOMEPHOTO M PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBHKCHUS,
CBOOOHOTO MaJCHMS TEJI, IBMIKCHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKkoHa BCEMUPHOTO
TATOTCHHUS.

OOBsICHEHNE OCHOBHBIX IPUHITUIIOB
NENCTBUA MOAIIUITHUKOB U UX
MPaKTUIECKOTO TPUMCHCHHUS.
OOBsiCHEHUE JIBUYKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJACIBIO

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyJT TUHAMUKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B Y4€OHBIX OTIBITaX M OKpYKaromekh
KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
Ananu3 GU3NYECKUX MPOIIECCOB U
SIBJICHUH C MCITOJIb30BaHHEM 3aKOHOB U
MIPUHIIUIIOB: 3aKOH BCEMHUPHOTO
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tarorenus, I, II u 11l 3akonsl HeroTOHA,
MIPUHITUIT CYTIEPHO3ULIMU CUJI, TPUHITUIL
PaBHOIIPABHOCTH MHEPIIMATIBHBIX
CHCTEM OTCYUETA

2.3

3aKOHBI COXpPaHCHHA B
MCXaHHKE

NmMnynbc MaTepuanbHON TOUKU
(Tema), cucTeMbl MaTEpUATBHBIX

TOYCK. I/IMHYJ'IBC CHJIbI 1 U3BMCHCHUC
HMIIYJIbCa TCJIA. 3aKkoH COXpaHCHHUA
HMIIYJIbCA. PeakTtuBHOE JABUOXKCHHC.

PaboTa cusibl. MOITHOCTD CHJTBI.
Kunernueckas sHeprus
MaTepuaibHON TOUKHU. Teopema
00 U3MEHEHUHN KUHETUYECKOMN
DHEPIUH.

[TorenuumanbHas HEprusl.
[ToTeHuManbHast PHEPTHUSI YIIPYTO
ne(hopMUPOBAHHON TIPYKUHBI.
[TorenuuanbHas SHEPTUs TENIa
BOJIM3U TTOBEPXHOCTHU 3EMIIH.
ITorenuuanbHbie U
HEMOTEHIUAIbHBIE CUIIbL. CBSI3b
pabOThl HEMOTEHIIUATLHBIX CHJT
C U3MEHEHUEM MEXAHUYECKOU
DHEPIUM CUCTEMBI TEJ. 3aKOH
COXPAaHEHHS] MEXaHUYECKOMN
DHEPI'UH.

Ynpyrue u Heynpyrue

[IpoBeneHNE SKCIEPUMEHTA: U3YyUCHHE
a0COJIFOTHO HEYNIPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCIICIOBAaHHE
CBSI3U PA0OTHI CUJIBI C U3BMEHEHUEM
MEXaHMUYECKON YHEPTUH TeNa

Ha IPUMEPE PACTSHKEHUS PESUHOBOTO
KTyTa.

OreHka a0COIFOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MepeHul (PU3NIecCKux
BEJIMYUH.

Pemienne pacué€THbIX 33714 C SIBHO
3aTAaHHOM (PU3UYECKON MOJCIBIO

C UCTI0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GopMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Pemienne kauyecTBEHHBIX 3a/1a4

C OMIOPOM HA U3YUYEHHBIE B Pa3ieiie
«MexaHuKay 3aKOHBI, 3aKOHOMEPHOCTH
U (UBUYECKHUE SBIICHUS.

Onurcanne MEXaHUYECKOro ABUKEHHUS C
UCIOJIb30BaHUEM (PU3HUECKUX BEJIUYHH:
UMITYJIbC T€JIa, KHHETUYECKAasi SHEPTusl,
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CTOJIKHOBEHMSI.

TexHuyeckue ycTponucTsa u
IIPaKTUYECKOE IPUMEHEHUE!
BOJOMET, KONEP, Py KUHHBIN
IIMCTOJIET, ABUKECHUE PAKET

NOTEHLMAIbHAs SHEPTUSl, MEXaHUUECKAsI
paboTa, MEXaHUYECKasi MOIIHOCTb.
AHanu3 GU3NYECKUX MPOILIECCOB U
SIBJIEHUH C UCIOJIb30BAaHUEM 3aKOHA
COXPAaHEHMS MEXaHUYECKOU DHEPIHH,
3aKOHA COXPAaHEHHs UMITYJIbCa.
OOBbsicHEHNE OCHOBHBIX MPUHIUIIOB
JEUCTBUS U MMPAKTHYECKOTO
IIPUMEHEHUS TEXHUYECKUX YCTPOMCTB,
TAKUX KaK: BOJOMET, KOTEP,
IIPYKUHHBIN TUCTOJIET.

OOBbsicHEHUE ABMXKEHUS PAKET C OMOPOM
Ha U3y4eHHbIe (PU3NUECKHE BETUUUHBI U
3aKOHBI MEXAHUKH.

Hcnonp30BaHue npu MOArOTOBKE
COOOIIEHUH O IPUMECHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTHH N5
MOMCKA, CTPYKTYPUPOBAHHS,
MHTEPHPETALUU U IPEICTABICHUS
uH(pOpMaluU, KPUTUYECKUHN aHan3
noyiy4aemMou uHpopMauu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
MCCIIEIOBAHUM 3aBUCUMOCTEN
(¢u3nyeCKUX BETUYHH, IPOBEPKA
IPEJI0AKEHHBIX TUIIOTE3

Uroro no pazneny

18
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Pa3nen 3. MoJiekyasipHas Gu3uka 4 TePpMOJIMHAMHKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETHYECKOU TCOPUHU

9

OCHOBHBIE MOJOXKEHUS
MOJIEKYISIPHO-KNHETUYECKOMN
TEOPUH U UX OIIBITHOE OOOCHOBAHHUE.
bpoyHOBCKOE IBHKEHUE.
Hubdysus. Xapakrep IBUKEHUS U
B3aUMOJECHUCTBUS YaCTHULl BELIECTBA.
Mogenu cTtpoeHus rasos,
KUJIKOCTEN U TBEPABIX TET U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mozener. Macca u
pa3Mepbl MoJiekyl. KonnuectBo
Bemiectna. [locTtosiHHas ABorajpo.
TermioBoe paBHOBECHE.
Temneparypa u e€ nu3MepeHue.
[Tkana Temneparyp Llenscus.
Mopens naeanbHOro rasa.
OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KMHETUYECKON
TEOPUH UAECATBHOIO rasa.
AOcoroTHas TeMIeparypa Kak Mepa
CpeIHEW KNHETHUYECKON SHEPTUU
TEIUIOBOTO JIBM>KEHUS YaCTHII ra3a.
[[Txana Temmnepatyp KenbBrHa.
['a30BbIE 3aKOHBI. YpaBHEHHE
MenaeneeBa—Kianepona.

3akoH JlansToHa. M30mporiecchl

[IpoBeneHne >KCIIEpUMEHTA:
OINpEJEICHUE MACCHI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpeHUil 00bEMa KOMHATHI, TaBICHUS
Y TEMIIEPATYPhI BO3/IyXa B HEH;
HCCJIEIOBAHNE 3aBUCUMOCTH MEXIY
rapaMeTpaMH COCTOSTHUS Pa3pe:KEHHOTO
rasa.

Ornenka aOCOJIIOTHBIX M OTHOCUTEIIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

OOBsicCHEHHE OCHOBHBIX MPUHIIMIIOB
JEUCTBUIN TEPMOMETpa U OapoMeTpa u
yCJIOBUH WX O€301MaCHOTrO
MCIIOJIb30BaHUs B IOBCEIHEBHOM
KU3ZHHU.

Pacno3naBanue pu3n4eCcKux sBJICHUM

B YYEOHBIX OMBITaX M OKPYKaIOIICH
*Ku3HH: Tuddy3usi, OpOyHOBCKOE
JIBI)KCHUE.

Onucanue TEMNJIOBBIX SBICHUN

C UCTIOIh30BaHUEM (DU3UIECKUX
BEJIMYMH: JJABJICHHUE ra3za, TEMIIEepaTypa,
CpeaHsisl KHHETUYECKasi SHEPTrus
Xa0TUYECKOTO JIBUXKEHUSI MOJIEKYJI,
CpeAHEKBAAPATUYHAS CKOPOCTh
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B UJICAJIbHOM T'a3€ ¢ NOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3zobapa.

TexHuyeckue ycTponcTsa u
IIPaKTUYECKOE IPUMEHECHHE:
TEpMOMETp, OApOMETP

MOJIEKYIL.

AHanu3 GU3NYECKUX MPOIIECCOB U
SIBIICHUM ¢ ucmnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOW SHEPTUM TETIJIOBOTO
JIBMDKCHUST MOJICKYJT ¢ @0COJIFOTHOM
TEMITEPaTypOH.

Perienne pacu€THbBIX 33714 C SIBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCMOJIb30BAaHUEM OCHOBHBIX
nosoxenniit MKT, 3akoHOB 1 popmyi
MOJICKYJISIPHON (DU3UKH.

Pabota B rpynmax npu rjiaHupOBaHUH,
MPOBEICHUN U UHTEPIIPETAIIUN
pPE3yJIbTATOB OIBITOB U aHAJIA3E
JIOTIOJIHUTEIIbHBIX HCTOYHHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOJIMHAMUKH

10

TepmoauHaMHUYeCcKasi CUCTEMA.
BuyTpeHHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
CITOCOOBI €€ U3MEHEHMUS.
KonuuecTBo TemnoTsl 1 pabora.
BHyTpeHHss1 3HEPrusi 0JHOATOMHOTO
HUjeanbHOro ra3a. Buabl
TEIUIONEPEIAYN: TEMIOTPOBOIHOCTb,
KOHBEKIIMS, U3IyUCHHUE. Y IeTbHAas
TEIIOEMKOCTD BEIIECTBA.

IIpoBeneHnE SKCIIEPUMEHTA: U3MEPEHUE
YACIBHOMN TEIIOEMKOCTHY BEILIECTBA.
OreHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENIHOCTEN U3MepEeHU (PU3NUECKUX
BEJINYHH.

N3yuyenue mojeneil mapoBoil TypOUHBI,
JIBUTATeIIsl BHYTPEHHETO CrOPaHus,
PEaKTUBHOIO IBUTaTEIA.

OOBbsiCHEHUE IPUHIUIIOB JEHCTBUS U
yclI0BU# 0€3011aCHOTO UCIIOJIb30BaHUS
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KonnuecTBo TEMNOTHI

IIpU TEIIonepeaaye.

[TonsiTue 06 amuabaTHOM IIpoIIecce.
ITepBblii 3aKOH TEPMOJITMHAMUKH.
[IpuMeHneHne epBoro 3aKoHa
TEPMOJIMHAMUKH K H30IPOLECCAM.
['padprueckas naTEpHIpEeTALU
paloThI Ta3a.

BTopoi 3aK0H TEPMOJIMHAMUKH.
HeoOpatumocTs mporeccos

B IIPUPOJIE.

TernnoBbie MamuHbl. [[pUHITUTIBL
JEUCTBHUSI TETNTIOBBIX MAIUH.
[IpeobpazoBanust SHEPTUU

B TEIJIOBBIX MalINHAX.
KoaddunreHT none3Horo nelcTBus
TEIUIOBOM MAILIMHBI.

[ukn Kapuo u ero koadduimeHt
MOJIC3HOTO JICUCTBHUS.
DKOJIOTUYECKHE TTPOOIEMBI
TEIJIO3HEPIETUKU.

TexHuuyeckue ycTponucTsa u
MPaKTUYECKOE MPUMEHEHUE:
JIBUTATEJIb BHYTPEHHET O CTOPAHMS,
OBITOBOM XOJOJUIIbHUK,
KOHJULIMOHED

B IOBCEHEBHOM KM3HU JABUTATEIIS
BHYTPEHHETO CTOPaHMsl, OBITOBOIO
XOJIOIUJIbHUKA, KOHJIULIHOHEPA.
OnucaHue CBOMCTB TEN U TEIIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3MYEeCKUX BEITMYMH: J1aBJICHUE Ta3a,
TEeMIIepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTpPEHHSIS1 DHEprus, paboTa rasa.
Pemenune pacu€THpIX 3a71a4 C IBHO
3aIaHHOM (PU3UYECKON MOJAEIBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3KKH U
TEPMOJIUHAMUKHU.

Pemenne KkaueCcTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYEHHBIE B pa3ielie
«MonexynsipHast pusuka u
TEPMOJMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUSI.

PaboTa B rpynmax npu ananmse
JIOTIOJTHUTEIBHBIX HCTOYHHUKOB
uH(pOpMAaIUH TI0 TeMe

37



3.3

ArperaTHeie
COCTOSIHUS BEILIECTBA.
@®a30BbI€ NEPEXObI

[TapooOpazoBaHue 1 KOHIEHCAIIHUA.
Hcnapenue u KAmeHue.
AOCoIIOTHas! U OTHOCUTEIbHAS
BJIAJKHOCTB BO3ayxa. HachlleHHbIM
nap. Y aenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb
TeMIEepaTypbl KUTICHUS OT JaBJICHUS.
TBépnoe Teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHUS
CBOWCTB KpUCTAIIOB. JKuakue
kpuctaiuibl. COBpeMEHHbIE
Marepuansl. [lnaBnenue u
KpUCTAJUTA3auus. Y AeNbHAs TEMIOTA
riaBiaeHus. Cyomumanmsi.
YpaBHEHHE TEIIOBOro OajaHca.
TexHuueckue ycTporucTsa u
MPaKTUYECKOE TPUMEHEHUE!
TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH
MOJTYYEHHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE
HAaHOMATEPHUAJIOB,

Y HAHOTEXHOJIOTHH

[IpoBeneHNE SKCIIEPUMEHTA: UBMEPEHUE
OTHOCHUTEIIbHOM BIIAYKHOCTH BO3yXa.
Onenka abCOIIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3NIECKUX
BEJINYMH.

N3ydeHne cBOMCTB HACBIIIEHHBIX
MapoB, CIOcO00B U3MEPEHUS
BIIAJKHOCTH

Hab6nronenue kunenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBAaHUS

Y TJIABJICHUS] KPUCTAJUIMYECKOTO
BEIIECTBA.

OObsicCHEHUE TPUHIIUIIOB JICUCTBUS U
YCJIOBHI O€30MTaCHOTO UCTIOIh30BAHUS

B IMOBCETHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJOpUMETpAa.

N3ydyeHne TEXHONIOTUI NOITYyYECHUS
COBPEMEHHBIX MATEPHUAIOB, B TOM YUCIIE
HAaHOMATEPUAJIOB.

Pemenune pacu€THbIX 3a7a4 € ABHO
3QTAaHHOM (PU3HYECKON MOJCIIBIO

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OajaHca.

Pemenre kauecTBEHHBIX 3a/1a4

C OMOPOI HAa U3YUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hPHU3UYECKUE
SBJICHUS 10 TEME.
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Pacnio3naBanue Gpu3nuecKux sBICHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIeH
KU3HU: AepopMarus TBEPBIX Tell,
HarpeBaHue 1 OXJIaXICHUE Tell,
M3MEHEHUE arperaTHbIX COCTOSHUN
BEIIECTBA U OOBSICHEHNE UX Ha OCHOBE
3aKOHOB M (POPMYJI MOJIEKYJIIPHOU
(bu3HKH.

Hcnonb3zoBanne HHPOPMALMOHHBIX
TEXHOJIOTHH JIJIsl TIOUCKaA,
CTPYKTYpPUPOBaHUs, UHTEPIPETALIUU U
npeJcTaBlIeHUs HH(OPMALIUU TIPU
MOJIFOTOBKE COOOIIIEHUI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJMHAMUKHU B TEXHUKE

Y TEXHOJIOTHUSIX

Uroro no pazneny 24
Paznen 4. dnekTpoaMmHaMuKa
4.1 | DnexTpocTraTuka 10 DnekTpu3auus Teil. Jnekrpudeckuid | [IpoBeneHne skcnepuMenTa: n3MepeHue

3apsan. JBa BUIa 3IEKTPUUYECKUX
3apsanoB. [IpoBogHuKH,
JIADJICKTPUKU U TOJYITPOBOIHHUKH.
3aKOH COXpPaHEHUS JIECKTPUIECKOTO
3apsja.

B3aumopeiicTBue 3apsaaoB. 3aKOH
Kynona. ToueuHbli 37E€KTPUIECKUI
3apsa. DJIEKTPUUECKOE MOJIe.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OneHka abCOJIFOTHBIX M OTHOCUTEJIbHBIX
MOTPENTHOCTEH U3MEpEHUN (HU3NIECKUX
BEJINYHH.

N3y4yeHne npuHIUIIOB IEUCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOpA.

N3ydenne npruHIUIOB NEUCTBHS
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Hanpssk€HHOCTB 3JIEKTPUYECKOTO
nosst. [IpuHnun cynepno3uiuu
ANEKTPUYECKUX noyen. JInauu
HaIpsKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGoTa cui aeKkTpocTaTuyecKkoro
noiisa. [Torennman. Pasgaocts
MOTeHIMAIIOB. [ IpoBOHUKY 1
JIADJICKTPUKU B
AIEKTPOCTATUYECKOM II0JIE.
JvanexkTprdyeckas NpOHULIAEMOCTb.
DnektpoéMkocTb. KoHnencarop.
DIIEKTPOEMKOCTD TIIOCKOTO
KOHJEHCATOpa. DHEpPrus
3apsKEHHOT0 KOHJIEHCATOpa.
TexHuyeckue ycTporucTsa u
IIPAKTUYECKOE TPUMEHECHHUE:
AIIEKTPOCKOIL, JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3AINTA,
3a3eMJICHHUE AJIEKTPONPUOOpPOB,
KOHJICHCATOP, KOMTUPOBAJIbHBIN
arrapar, CTPYWHBIN IPUHTED

U yCJI0BUH 0€30MacHOro MpUMEHEHUs

B IIPAKTUYECKOU KU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOTO
MIPUHTEPA.

PaccmoTpenue pusnyaeckux oCHOBaHUT
AIIEKTPOCTATUYECKOM 3AIUTHI U
3a3eMJIEHUS DIIEKTPOIIPUOOPOB.
Pemenune pacu€THbIX 3a71a4 C IBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCII0JIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 (hopMyIT SIIEKTPOCTATUKH.

Pelmenne KkayeCTBEHHBIX 3a/1a4

C OIIOPOU Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUECKUe
SBJICHHSI DJIEKTPOCTATHKHU.
Pacno3naBanue pu3n4eCcKux sIBJICHUM
B YUYE€OHBIX ONBITAX U OKPYXaroLen
KU3HU: SJICKTPU3ALIMS TEl,
B3aMMOJICHCTBHE 3apsAI0B U OOBSICHEHNE
HX Ha OCHOBE 3aKOHOB U (hopMyJI
ANEKTPOCTATUKH.

OnucaHne U3y4eHHBIX CBOMCTB
BEILECTBA U 3JIEKTPUUYECKUX SIBJICHUI

C MCMOJb30BaAHUEM (PU3UUECKUX
BEJIMYMH: 3JIEKTPUUYECKHI 3apsiz,
HaIpsKEHHOCTD SJIEKTPUYECKOTO OIS,
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MOTEHIIMAJ, Pa3HOCTh OTEHIIMAJIOB,
AJIEKTPOEMKOCTb.

AHanu3 GpU3nYECKUX MPOIECCOB U
SBJICHUM C UCIIOJIb30BaHUEM
(bu3HYEeCcKUX 3aKOHOB: 3aKOHA
COXPaHEHMUS IICKTPUUECKOTO 3apsia,
3akoHa Kymnona.

PaboTa B rpynmax mpu aHaiuse
JIOTIOJITHUTEJIbHBIX HCTOYHUKOB
MH(pOpMAIU U TOJTOTOBKE COOOIIECHUMA
O MPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKpY>KalolleH >KMU3HU U MPUMEHEHUHU
UX B TEXHUKE

4.2

IlocTosTHHEII

BJIEKTPUYECKUH TOK.

Toku B pa3IM4HBIX
cpenax

12

DIIEKTPUYECKUN TOK. Y CIIOBUS
CYILIECTBOBAHUS JICKTPUUECKOTO
toka. Mctounuku Toka. Cuiia Toka.
ITocTOSsHHBIN TOK.

Hanpsoxenue.

3akoH OMa /U1l y4acTKa [EIu.
DIEeKTPUUECKOE COMTPOTUBIICHHUE.
VY 1enpHOE COMPOTUBIICHUE
Beniectna. IlocnemoBarennHoe,
napasuiesibHoe, CMEIIaHHOE
COEIMHEHUE MTPOBOHUKOB.
PaboTa snexTpuieckoro Toka.
3akoH Jlxxoyns—JIenna. MoiHoCTb
ANEKTPUYECKOTO TOKA.

[IpoBeneHne SKCIIEpUMEHTA: U3YUEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue IJIC ucTouHMKa TOKA U €ro
BHYTPEHHETO COMPOTUBJICHUS;
HaOJI0ICHUE JIEKTPOJIN3A.

OreHka aOCOJIFOTHBIX M OTHOCUTEIIBHBIX
MOTPEUIHOCTEN U3MepeHUN (PU3NIECKUX
BEJTUYMH.

OObsicHEHUE PUHIIATIOB ACHUCTBUS U
yCJIOBUM 0€30MacCHOTr0 MPUMEHEHUS
aMIiepMeTpa, BOJLTMETPA, peocTaTa,
HMCTOYHUKOB TOKa,
AIEKTPOHArPEBATENbHBIX U
AIEKTPOOCBETUTEIHHBIX MPUOOPOB,
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DIEeKTPOJIBUKYIIAS CUIIA U
BHYTPEHHEE COIIPOTHUBIICHHE
HMCTOYHUKA TOKa. 3aKkoH OMa

JUJIS1 TIOJTHOM (3aMKHYTOM )
anexkTpruyeckou nenu. Koporkoe
3aMBIKaHHE.

DnexkTpoHHas NPOBOAUMOCTD
TBEPBIX METAJUIOB. 3ABUCHMOCTD
CONPOTHUBJIEHUS METAJNIOB

OT TEMITEPATYpHI.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKUN TOK B BaKyyMe.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TorynpoBonuuku. CoOCTBEHHAs U
IIPUMECHAs IPOBOIUMOCTh
MOJyIPOBOAHUKOB. CBOMCTBA
p—Nn-nepexona.
[TomynpoBOTHUKOBBIE TPUOOPHI.
DNeKTpUYECKUd TOK B pacTBOpax U
pacruiaBax 3J1€KTPOJIUTOB.

BHGKTpOJ'II/ITI/ILIeCKaﬂ Jucconuanms.

DIEeKTPOIIH3.
DJIEKTPUUYECKUM TOK B raszax.
CaMoCTOATENBHBIN U
HECaAMOCTOATEbHBIN pa3ps/l.
Monnus. [1na3zma.
TexHuyeckue ycTpoucTsa u

TEPMOMETPA COMPOTUBJICHUS,
BAKYYMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIAOJIOB, TAIIbBAHUKH.

Pemenne pacu€THbIX 33724 C IBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «IlocTossHHBIN
AIEKTPUYECKUHN TOK.

Pacnio3naBanue pu3M4eCKUX SBJICHUM
B Y4€OHBIX ONBITAX U OKpYKaromen
YKU3HU: AJICKTPUYECKas IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarduTHOE JEHUCTBHUS TOKA.

AHanu3 3JMEKTPUYECKUX SIBIICHUH U
IIPOLIECCOB B LEISAX OCTOSTHHOTO TOKA
C MCIIOJIb30BaHMEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBLHOTO U MAPAIIIEIBHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyns-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBICHUN

C HCTIOJIb30BaHUEM (DU3HUECKUX
BEJINYMH: JJIEKTPUUECKUN 3apsijl, CUIIa
TOKa, JJICKTPUYECKOE HAINPSKEHUE,
AIEKTPUYECKOE COITPOTUBIICHHUE,
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MPaKTHYECKOEe MPUMEHEHHE:
amIepMeTp, BOJIbTMETP, peocTar,
UCTOYHHUKH TOKa,
3JIEKTPOHArpeBaTeNbHbIE IPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TIPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIH MO, TEPMHUCTOPHI U
(hOoTOPE3UCTOPHI,
MTOJTYTIPOBOJHUKOBBIN THOJ,
rajbBaHUKa

pa3HocTh notenuuanos, IJC, pabora
TOKa, MOIIIHOCTh TOKA.

Hcnonp3oBanne HHPOPMAITHOHHBIX
TEXHOJIOTHU JIJIsl TIOKCKA,
CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIUU U
npejcTaBiieHus] THGOpMaIUK Npu
MOJATOTOBKE COOOIICHHUI O TPUMEHEHUHU
3aKOHOB MTOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

Uroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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11 KJIACC

3JI€KTpOMaI‘HI/ITHaiI
HHAYKOUA

B3anMoelicTBHE NOCTOSIHHBIX
MarauToB. MarHuTHoeE 1oJie.
BexTop MarauTHOM MHIYKLIHH.
[IpuHIMI cyneprio3unuu
MarHuTHBIX IoJIeH. JInHuu
MarHuTHOM MHAYKIMU. KaptuHa
JIMHUI MarHUTHOM UHIYKIIMU OIS
MMOCTOSIHHBIX MarHuTOB.
MarauTtHoe 1oje mpoOBOJHUKA

¢ TokoM. KapTrHa TuHUI MHIYKIIUA
MarHuTHOTO IOJIS JJIUHHOTO
MIPSIMOT'O TPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOTO IPOBOJAHUKA, KATYIIKH
¢ TokoM. OnbIT DpcTeaa.
BzanmopericTBue mpoOBOIHUKOB

C TOKOM.

Cuna Amnepa, €€ Moaynb U
HampaBJICHHUE.

Cuna Jlopenua, e€ MOAyJib U
HamnpaBieHue. J[BuxeHue
3apsKEHHOM YaCTHULIbI

HanmenoBanue
No KonuuecTBo OCHOBHBIE BUJBI I€ATCIILHOCTH
pa3liesioB U TeM [IporpammHoOe coaepxanue
/11 4acoB 00yYaroIIMXCs
y4eOHOro npeaMera
Paszpnen 1. DnexkTpoaunamuka
1.1 | MarnuTHO€ moJe. 11 [TocTositHHBIE MATHUTHI. [IpoBeneHue 3KCrIEpUMEHTA: U3YUYEHHUE

MarHUTHOTO ITOJISI KaTYIIKH C TOKOM;
VCCIIEOBAHNE JEHUCTBUS TOCTOSIHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
VICCIICIOBAHUE SABJICHUS
AIIEKTPOMATHUTHON UHIYKIIMH.
Onenka a0COJIIOTHBIX M OTHOCUTENBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYNH.

OObsicHEeHUE NPUHIIMIIOB JEHCTBUA U
yCIIOBUI O€3011aCHOTO MPUMEHEHHUS
NOCTOSIHHBIX MarHUTOB,
JIEKTPOMArHUTOB, JJIEKTPOABUTATENS,
YCKOPHUTEJIEN DIIEMEHTAPHBIX YACTHIL,
VHIYKIFOHHOU IeYMU.

Pemrenue pacu€THbIX 3a1a4

Ha MpUMEHEHHE POPMYII TEMBI
«MarauTtHoe noJie. DJIeKTpPOMarHuTHas
UHAYKIUS.

Pemenune kauecTBeHHBIX 3a1a4

C OIIOPOM HA U3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHE
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B OZJHOPOJTHOM MarHUTHOM IIOJIE.
Pa6ora cumnel Jlopenna.

SIBneHHE DNEKTPOMArHUTHON
nHaykuuu. [1oTok BekTopa
MAarHuTHOW WHIIYKIIUH.
DJIEKTPOJIBUKYIIAS CHJIA MHTYKIIUH.
3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Oapanes.

Buxpesoe aiekTpruueckoe mose.
DIIEKTPOJABHKYIIAS CUJIA UHIYKIIUU
B IIPOBOJIHUKE, IBHUKYIIEMCS
IIOCTYIIATEIBHO B OJJHOPOJHOM
MarHUTHOM IIOJIE.

[Ipasuio Jlenna.

NuaykTuBHOCTSL. fBIICHUE
CaMOUHIYKIINH. DJIEKTPOJIBIKYILAS
CUJIa CAMOMHIYKIIUH.

DHEprusi MAarHUTHOTO TOJISI KaTyIIKH
C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.
TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE PUMEHECHUE:
MOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHUTBHI,
3JIEKTPOABUTATEIIb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII,
VWHIYKIHOHHAS NI€Yb

SABJICHHS TeMbl « MarHuTHOE MOJIE.
DJIEKTPOMAarHuTHAsI MHIYKIIHS.
OnpeneneHre HanpaBlIeHUs BEKTOpa
WHYKIIMY MAarHUTHOTO TOJIS
IIPOBOJHUKA C TOKOM, CHJIBI AMIepa
v cwiibl JIopeHna.

PacnioznaBanue pusnueckux siBIeHUN
B YUEOHBIX ONBITaX U OKPYXKaIOIICH
YKU3HH: B3aUMOJICHCTBUE MarHUTOB,
3JIEKTPOMArHUTHAsI UHAYKIIHUS,
JENUCTBHE MarHUTHOTO MOJISl Ha
IIPOBOJHUK C TOKOM U JBHKYLIUHICS
3aps.

AHaJIN3 3JIEKTPOMAarHUTHBIX SIBIICHUI
C MCIOJIb30BAaHUEM 3aKOHA
ANIEKTPOMAarHUTHOM MHIYKIIVH.
Onuncanue n3y4yeHHBIX CBOMCTB
BELIECTB U AJIEKTPOMArHUTHBIX
SBJICHUM C UCIIOJIb30BAaHUEM
(U3HYECKUX BEJIMYUH: UHIAYKIUS
MarHuTHOIO MOJisl, cujia AMIiepa, cuiia
JlopeHua, UHAYKTUBHOCTh KaTYIIIKH,
SHEPTHUs AIEKTPUUYECKOr0 U MArHUTHOTO
oJen

Hroro no pazneny

11
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Pa3nea 2. Kosie0anus v BOJIHBI

2.1

MexaHudyeckue u
3JIEKTPOMAarHUTHBIE
KoJie0aHus

KonebarenbHas cuctema.
CB0oOOTHBIC MEXaHUIECKUE
kojedanus. ['apmoHnyeckue
kosnebanus. [lepuon, yactora,
aMIuTuTy1a ¥ paza KkoseOaHuu.
[IpyXMHHBIN MasTHUK.
MareMaTu4ecKuii MasiTHUK.
YpaBHEHUE rapMOHUYECKUX
koseb6anuii. [IpeBpaiienue sHepruu
IPY TaPMOHUYECKUX KOJICOAHUSX.
KonebaTenbHbIi KOHTYP.
CB0OOIHBIE 2JIEKTPOMATHUTHBIC
KOJIeOaHMS B HI€AIbHOM
K0J1e0aTeTbHOM KOHTYpE. AHATIOTHs
MEXKy MEXaHUYECKUMH U

QJICKTPOMAIroduTHBIMHA KOJICOAHUSMU.

®opmyna ToMcoHa. 3akOH
COXPaHEHUs YHEPTHH B UICATBHOM
K0J1e0aTeIbHOM KOHTYpE.
[Ipencrasiienue o 3aTyXaromux
Kosie0aHusX. BeIHYKICHHBIE
MEXaHU4eCKue KoaeOaHus.
Pe3onanc. BeiHyXneHHbIE
AJIEKTPOMATHUTHBIE KOJICOaHMUS.
IIepemeHHBIN TOK.

CuHycou1aIbHBIN NEPEMEHHBIN TOK.

Hccnenosanue napameTpos
K0JI€0aTeIbHON CHCTEMBI — IEPUO/IA,
9aCTOTHI, aMIUTUTYABI U (ha3bl
KoJieOaHu| (TIPY>KUHHBIN W/WTH
MaTEeMaTUYECKU MAsITHUK).
HaGnronenue 3atyxaronux KojaeoaHuii.
UccnenoBanue CBOMCTB BBIHYK/IEHHBIX
KOJIEOaHMI.

Ha6nronenue pesonanca.

[IpoBeneHune 3xcnepuMeHTa:
UCCIIEJOBaHUE 3aBUCUMOCTH IIEpUO/Ia
MaJIbIX KOJIeOaHUM Tpy3a HA HUTHU

OT JIJTMHBI HUTHU U MAcCChI TPy3a;
UCCIIEJOBaHUE IEPEMEHHOTO TOKa

B IIETIH U3 MTOCJIEIOBATEIHLHO
COCTMHEHHBIX KOHJIEHCATOPA, KaTyIIKH
U pe3UcTOopa.

Onenka abCONIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEpPEHUN (HU3UIECKUX
BEJIMYMH.

OOBsICHEHUE PUHIIAIIOB ACHCTBUS U
yCIIOBU 0€30M1aCHOTO MPUMEHEHUS
AJIEKTPUYECKOTO 3BOHKA, FeHepaTopa
EPEMEHHOT0 TOKA, TUHUHN
AJIeKTpoIepeaay.

Pemenne pacu€THbIX 3a/1a4 C SBHO
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MoOnIHOCTE IEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JEUCTBYIOLIEE

3HAYCHUC CHUJIbI TOKA U HAIIPAKCHUA.

Tpanchopmarop. [IpousBoacTso,
nepenaya u norpedieHue
3JIEKTPUYECKON SHEPTUM.
DKOJOTUYECKUE PUCKHU

IIPpH ITPOU3BOACTBC 3JICKTPOSHCPIUH.

KynbTypa ncnons3oBanus
3JIEKTPOIHEPTUU B IOBCEIHEBHOU
KU3HU.

TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHECHUE:
3JIEKTPUYECKUN 3BOHOK, TEHEPATOP
MIEPEMEHHOTO TOKA, JINHUU
3JeKTponepesay

3aIaHHON (PU3HIECKOU MOJICITBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJI, ONTUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJIeOaHMUsI.

Onucanve MeXaHUYECKUX U
AIIEKTPOMATrHUTHBIX KOJIeOaHUI

C UCTIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: TICPUO M YACTOTA
KoJeOaHuit, aMIIuTy1a U (paza
KOJIeOaHM, 3aps]l U CUJia TOKa

B TAPMOHUYECKHX JICKTPOMArHUTHBIX
KOJIEOAHMSIX.

Perienre kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTHCHIBAIOIIIHE
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KOJIeOaHMsI.

PaboTa B rpymnmnax npu riaHUpOBaHUH,
IPOBEICHUH U UHTEPIPETAIINH
PE3YIBTATOB OIBITOB, U aHAJIN3E
JOTIOJTHUTEIHHBIX HCTOYHUKOB
uH(pOpMaIUU IO TEME

2.2

MexaHuyeckue u
3JIEKTPOMAarHUTHHIE
BOJIHEI

MexaHnuecKkue BOJIHbI, YCIOBHS
pacnpoctpanenus. [lepuos.
CKOpOCTh pacnpoOCTpaHEHUS U
JuiHA BOJHBL. [lonepeunsie u

Nzyuenune obpazoBanus u
pacipoCTpaHEHHS MOTICPEYHBIX U
IIPOAOIBHBIX BOJIH.

HaGmonenue otpaxeHus
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IIPOJIOJIbHBIE BOJIHBI.
WnTepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB
3ByKa. Beicota Tona. TeMOp 3ByKa.
DIEeKTPOMAarHUTHBIEC BOJIHBI.
YcnoBus U3y4EHUS
AJIIEKTPOMATrHUTHBIX BOJIH. B3anmuas
opueHTaIus BeKTopoB E, B,

U B 2JIEKTPOMArHUTHOM BOJIHE.
CBolicTBa 3J1€KTPOMATHUTHBIX BOJIH:
OTpaXk€HUe, NPETOMIICHHE,
noJyigpu3anus, Audpakuus,
uHTeppepenuus. CKopocTb
ANIEKTPOMATHUTHBIX BOJIH.

[IIkana 371€KTPOMAarHUTHBIX BOJIH.
[IpuMeHeHre >71eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHUUIIBI pagUOCBS3U U
TeneBuaeHus. Paguonokanus.
DNEeKTPOMarHUTHOE 3arps3HEHUE
OKPYXKaroUIEH Cpebl.

TexHuyeckue ycTponcTsa u
PaKTUYECKOE TPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTBHI,
yJIbTPAa3BYKOBAs IMArHOCTHKA

B TEXHUKE U MEAULIMHE, paaap,

U MpeJIOMIICHUSI, UHTEphEPEHITUH U
TudpaKkIMi MEXaHUYECKUX BOJIH.

Habnronenue cBsizu rpOMKOCTH 3BYyKa U

BBICOTBI TOHA C aMIUTUTYI0N U
4acTOTOU KOJIeOaHHii, 3ByKOBOTO
pe30HaHca.

Hccnenoanue cBOMCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE,
IIPEJIOMIIEHUE, MOIAPU3ALS,
nugpakuus, uHTepepeHIus.
N3yyeHne yciioBuM U3IIy4yeHUs
AJIEKTPOMATrHUTHBIX BOJIH, B3AUMHOM
opueHTaIuu BeKTopoB E, B,

V B DJIEKTPOMArHUTHOU BOJIHE.
N3yuyeHnne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObscHEHNE TPUHIUIIOB JCHCTBUS U
yCIIOBUI 0€30M1aCHOTO MPUMEHEHUS
MY3bIKQJIbHBIX UHCTPYMEHTOB,
YIBTPA3BYKOBOW JUArHOCTUKHU

B TEXHUKE U MEJUIIUHE, pajapa,
paauonpuéMHUKA, TEJIEBU30PA,
aHTeHHsbl, Tenedona, CBU-neun.
Pemenne pacu€THBIX U KaU€CTBEHHBIX
3a/1a4 C ONOPOM HA U3YUYEHHBIE 3aAKOHBI
Y 3aKOHOMEPHOCTH, OMHUCHIBAIOIIINE
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paauonpuéMHUK, TEIEBU30pP,
aHTeHHa, tenedoH, CBU-neun

pacnpocTpaHEHUE MEXaHUUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanne nHOOPMALIMOHHBIX
TEXHOJIOTUM JIJIsl TIOUCKA,
CTPYKTYPUPOBAHHMSI, UHTEPIPETALUN U
peacTaBlIeHNs HH(OpMaLuu

IIpU MOJITOTOBKE COOOIIICHUI

00 HCTI0Ib30BaHUH JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyacrtre B JUCKyCCUHU

00 3JIeKTPOMarHUTHOM 3arpsi3HEHUU
OKPYXaroUIEH Cpebl.

PaboTa B rpynmnax npu miaHupOBaHUH,
IPOBEICHUH U UHTEPIPETALUH
PE3yIBTATOB OIBITOB M AHAJIN3E
JOTIOJTHUTENbHBIX HICTOYHUKOB
uH(pOpMaIUKU IO TEME

2.3

Onrtuka

10

I'eomerprueckas onTuka.
[IpssmMosMHENHOE paCIPOCTPAHEHUE
CBETa B OTHOPOAHOM cpene. Jlyu
cBeTa. ToYeuHbIN UCTOYHHK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxenus ceera. [loctpoenue
U300paKEHUI B IJIOCKOM 3€pKalie.
[Ipenomnenue cBeTa. 3aKOHBI
MpeioMIIeHUs cBeTa. AOCOIIOTHBIIM
nokaszarenp npesomieHus. [lonHoe

N3yuenue sABIEHNS TIOJHOTO
BHYTPEHHETO OTPAKEHMUS, €T0
IIPUMEHEHUS B CBETOBOJIE.

N3ydyenne Moenen MUKpOCKOIIa,
TEJIECKOIIA.

[Tonydenue criekTpa ¢ TOMOILBIO
OpU3MBI U AUPPAKIIMOHHON PEIETKH.
N3mepenue nokasaress npeaoMICHHUS
CTEKJIA.

HccnenoBanue cBONCTB M300paxeHMI
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BHYTPEHHEE OTPAXKEHUE.
[IpenenpHbIN yroma MoaHOro
BHYTPEHHETO OTPAXKEHUSI.
Hucnepcus ceeta. ClI0XKHBIA COCTaB
oenoro cera. LBer.

Cobuparoniye u pacceuBaroIIye
nvH3bl. ToHKas muH3a. POKYCHOE
pacCTOsSIHUE U ONTUYECKas CUJIa
TOHKOW JIMH3BI. [locTpoeHne
M300pakKeHHU B COOMpPAOUINX U
pacceuBaromux JuH3ax. @opmyia
TOHKOW JIMH3BI. Y BEJIMYCHUE,
JlaBa€MOE€ JINH30M.

[Ipenensl mnpUMEHUMOCTH
F€OMETPUYECKOMN ONTHKH.

Bonnosas ontuka. UnTepdepenuus
cBeta. KorepeHTHbIE HCTOYHUKH.

VY caoBust HAOMIOIEHUSI MAKCUMYMOB
U MUHHUMYMOB

B UHTEP(PEPEHITMOHHOMN KapTHUHE

OT JIBYX CUH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus cera. udppakuuoHHas
pemérka. Y clioBre HaOIIOACHUS
IJ1aBHBIX MAKCUMYMOB TIpH MaJICHUU
MOHOXPOMATHYE€CKOTO CBETA

Ha TUPPAKITUOHHYIO PEIIETKY.

B JINH3aX.
OObsicHEeHUE MPUHIIUIIOB ACHCTBUS U
YCIIOBUW 0€30ITaCHOTO IPUMEHEHUS
OYKOB, JyTbl, (hoTOAMNMapara,
MPOEKIMOHHOIO aIapara,
MHUKPOCKOIIa, TEJIECKOIA, BOJJOKOHHOU
ONTHKH, TUPPAKIUOHHON PEIIETKH,
HOJIAPOUA.

Pemenne pacu€THbIX 3a/1a4 C IBHO
3a1aHHOM (PU3UYECKON MOJEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJI FEOMETPUUECKOU ONTHKHU.
[TocTpoenue u onucanue H300paxeHus,
CO3aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOMW JIMH30M.

PaccmoTpenue npenenos
IPUMEHUMOCTH T€OMETPUUECKOM
ONTHKHU.

Pacnio3naBanue ¢puznyueckux siBICHUN
B OIIBITaX W OKPYKAIOIIECH KU3HMU:
MIPSAMOJIMHENHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, IPEJTOMIICHHE,
uHTepPEepeHLus, TUPpaKkIus u
NOJIApU3ALIMS CBETA, JUCIIEPCHSI CBETA.
N3ydenue ycnoBuii HaOII0ICHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTUHE
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[Tonmapu3zanus ceera.

TexHuyeckue ycTporcTa u
IIPAKTUYECKOE IPUMEHEHUE:

OUKH, JIyna, (poroanmapar,
IIPOEKIMOHHBIN anmnapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TUPPAKIUOHHAS PEIIETKA,
MTOJISIPOU T

OT JIByX CHH(A3HBIX KOT€PEHTHBIX
MCTOYHHUKOB.

VYcaoBue HaOMIOEHUS TTIaBHBIX
MaKCUMYMOB TP NaJCHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha AUGPAKIIMOHHYIO PEIIETKY.
AHaJIN3 ONITUYECKUX SIBIICHUM

C UCIOJIb30BaHUEM 3aKOHOB: 3aKOH
IPSIMOJIMHENHOTO PacpOCTPAHEHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI ITPEJIOMIIEHUS CBETA.
OnucaHre ONTHYECKUX SIBJICHUI

C UCTOJB30BAHUEM (PU3HUECKUX
BEJINYMH: (POKYCHOE PACCTOSIHUE U
ONTHYECKAs CUJIA JIMH3bI

Hroro no pazneny
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Pa3nen 3. OcHOBBI CIeNMAIBHOM TEOPUH OTHOCUTEIBLHOCTH (1asiee — CTO)

3.1

OCHOBEHI cIIelIMaIbHOMN
TEOpUHU
OTHOCHUTEIBHOCTH

4

['panu1ibl MPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
[Toctynmatsl cieUaIbHON TEOPUU
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh
MOJIyJIsl CKOPOCTH CBETA B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH
OUHIITEeHHA.

OTHOCUTEIBLHOCTD
OJIHOBPEMEHHOCTH. 3aMe1JICHUE
BPEMEHU U COKPALIECHUE JJIUHBL.

Pelienne kaueCTBEHHBIX 3a7a4

C OITIOPOM HA U3YUYEHHBIE MOCTYJATHI
CTO.

Hcnonb3oBanue nHOOPMAIIMOHHBIX
TEXHOJIOTUH JJIs1 IOUCKA,
CTPYKTYPUPOBAHUSI, HHTEPIIPETALINU U
npeAcTaBiIeHUs] HHOOPMAIIUH PH
MOATOTOBKE COOOIIEHUN O TPpaHMIIaX
IIPUMEHMMOCTH KIJIACCHYECKOMN
MexaHuku u ocHoBax CTO
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DHeprusi 1 UMITYJIbC
PENATUBUCTCKON YaCTHUIBL.
CBsi3b Macchl ¢ PHEPrUeEh u
UMIIYJIbCOM PEISATUBUCTCKON
YaCTULIbI. DHEPIHSI TIOKOS

Hroro no pazneny

Paznea 4. KBanToBas pusuka

4.1

DJeMEeHTbI KBAHTOBOM
OIITUKH

®otonsl. Popmyna [Inanka cBsa3u
SHEPruM POTOHA C €ro YaCTOTOM.
DHeprusi 1 UMIyJbC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHNE
dboTordpdexra. OnbIThI

A.T". CroneroBa. 3aKOHBI
dboTorddexra. YpaBHEeHHE
Oiinimrerina as Gotoaddexra.

«Kpacnas rpanuna» horodrddekra.

JlaBnenue cBeta. ONbBIThI

I1.H. JIeGenena.

XHUMHMYECKOE JCHCTBUE CBETA.
TexHuyeckue ycTponcTa u
MPaKTUYECKOE TPUMEHEHHE:
dboTo351eMEeHT, (POTOIATUHK,
CoJIHEUHas 0aTtapesi, CBETOIUO]T

Habmonenue gpotoaddexra

Ha YCTAHOBKE C IUHKOBOU MIACTUHOM.
HccnenoBanue 3aKkOHOB BHEIIHETO
dboTtoaddexra.

OO0BsicHEHUE OCHOBHBIX MPUHITUIIOB
NENUCTBUS TEXHUYECKUX YCTPOUCTB,
TakuX Kak: poTosnaeMeHT, (HoTogaTUHK,
COJIHEUHasi ObaTapesi, CBeTOUO; U
yCIOBUI MX 0€30M1aCHOTO MPUMEHEHUS
B ITPAKTUYECKOMN KU3HU.

Pemenne pacu€THbIX 3a/1a4 C ABHO
3a1aHHOM (PU3UYIECKON MOICIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (GOpMYJT KBAaHTOBOU OIITHKH.
Pelienre KkayecTBEHHBIX 3a/1a4

C OIIOpPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHKHU.
Pacnio3znaBanue pusnueckux siBIeHUN
B YYEOHBIX OTBITAX:
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dboTornekTpudeckuii 3ppeKT, CBETOBOE
JaBJICHHUE.

Onucannie U3y4eHHbBIX KBAHTOBBIX
SIBIICHUH ¥ TIPOIIECCOB

C HCTIOIb30BaHUEM (PU3UUIECKHUX
BEJIMYHMH: CKOPOCTH IJIEKTPOMArHUTHBIX
BOJIH, JIJTHHA BOJHBI ¥ YaCTOTa CBETA,
SHEPTHUs U UMITYJIbC (POTOHA

4.2

Crpoenne aroma

Mopens atoma Tomcona. OnbIThI
Pezepdhopaa no paccesnuto
a-vactul. [limanerapHas Moieib
aroMma. [loctynatel bopa.
N3nydenue u nornormieHue GoTOHOB
IIpU MIEPEXO0JIC aTOMa C OJHOTO
YPOBHSI DHEPTUU HaA Apyrou. Buzel
crekTpoB. CIEKTp ypOBHEN IHEPTUH
aToMa BOJOpoAa.

BomnnoBrsle cBolicTBa yacTuIl. BoJIHBI
ne bpoiust. KopryckynsipHo-
BOJIHOBOM AyaJIN3M.

CnoHTaHHOE U BBIHYKJECHHOE
U3JIyYCHHUE.

TexHuueckue ycTpoucrsa u
IIPAKTUYECKOE TPUMEHEHHUE:
CIIEKTPAJIbHBIN aHAJIN3
(CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM
KOMITBIOTED

Nzyuenune monenu onwita Pezepdopaa.
[IpoBenenue dKkCriepuMeHTa

10 HaOJIFOJIEHUIO JINHEWYATOTO CIEKTPa.
OueHka a0CONIOTHBIX M OTHOCUTENbHBIX
MOTPENTHOCTEN U3MEpEeHUN (PU3NIECKUX
BEJIMYMH.

N3yuenne monenu aroma: Tomcona,
IUTAaHETAPHON MOJIEIN aTOMa, MOJEIH
aroma bopa.

N3yuenue ciekTpa ypoBHEHN SHEPTUH
aTtoma Bopopoza. O0bsicHEHHE
IIPUHLIUIIOB IEUCTBUSA U YCIOBUU
0e30macHOro MPUMEHEHHUS
CIEKTPOCKOIA, J1a3epa, KBAHTOBOTO
KOMITBIOTEPA.

Pelenne kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
ABJIEHHS 110 TeMe «CTpoeHue aToMay.
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Pacnio3znaBanue pusnueckux siBIeHUN
B y4€OHBIX ONBITAX: BOSHUKHOBEHUE
JIMHEWYATOIO CIIEKTPa U3JTy4ECHUS.
AHanu3 KBaHTOBBIX IIPOILIECCOB U
SIBJIEHUH C UCTIOJIb30BAHUEM
nocryJsatos bopa

4.3

ATOMHOE S7pO

DKCTIepUMEHTHI, TOKA3bIBAIOIIHE
CJIOKHOCTB CTPOCHHS SIpa.
OTKpBITHE PAIUOAKTUBHOCTH.
Omnsbitel Pe3epdopaa no
ONpEJEICHUIO COCTaBa
PaZOaKTUBHOTO U3TyUCHHUS.
CgoiictBa anbda-, 6eta-,
raMma-u3iydeHus. Biausaue
PaZOaKTUBHOCTH Ha )KUBBIE
OpTaHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnas monens sapa
I'eitzen6epra-NBanenko.

3apsina sapa. MaccoBoe 4KCIIo spa.

N3otomnsl.
Anbda-pacnaa. DIEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnan. I'amma-
U3JTydeHHE. 3aKOH PaIHOAaKTHBHOTO

pacnaza.
DHeprus CBsI3U HYKJIOHOB B SITIpE.
SlnepHble CUIIBI.

N3y4denne sKCiepuMeHTOB,
JOKa3bIBAIOIINX CII0XKHOCTH CTPOCHHUS
aTOMHOTO f]Ipa.

HccenenoBaHue TPEKOB 4acTHULL

(o ToTOBBIM (pOoTOrpaPusaIM).
N3yueHne SaepHBIX CUJI, AIEPHBIX
peaklMii CHHTE3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydenne HyKIIOHHOW MOJENH s1Ipa
I'eitzen6epra-NBanenko.

OObsicHEeHnE yCTpOICTBA U
IPUMEHEHUS JO3UMETPA, KAMEPHI
BuiibcoHa, ssmepHoro peakropa,
aTOMHOU OOMOBL.

Pemrenue 3anau ¢ onopoi

Ha NOJIyYE€HHbIE 3HAHHUS, B T.4. O 3apsae
¥ MaccOBOM YHCIIE spa.
Pacnio3naBanue pu3nUecKux SBICHUM
B YUEOHBIX ONBITaX U B OKPYKAIOIIEH
YKU3HU: €ECTECTBEHHAsI U HCKYCCTBEHHAs
PaaOAKTUBHOCTD.
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Jledekt Maccol sipa.

SnepHbie peakuuu. [lenenue u
CHUHTE3 SIIEDP.

S nepnsbiit peaktop. TepMosaepHbIi
cunTtes. [Ipo0aemMbl 1 mepCeKTUBbI
SIZIEPHON DHEPIETUKH.
DKOJOTUYECKUE ACTIEKTHI SIEPHOU
SHEPreTUKH.

DJieMeHTapHble YacTulbl. OTKPBITHE
MO3UTPOHA.

Mertoapl HAOJIIOACHUS U
pPETUCTPALMHU JIIEMEHTAPHBIX
YacTHLI.

DOyHIaMEHTAJIBHBIC
B3aUMOJAEUCTBUA. ENMHCTBO
(u3HUecKoi KapTUHBI MUpA.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHECHHUE:!
JIO3UMETP, Kamepa BuiibcoHa,
SJIEpHBIA peakTop, aroMHas bomOa

Onucanue KBaHTOBBIX SIBIICHUM U
MPOIIECCOB C UCIIOIb30BaHUEM
(bU3UYECKNX BETUYUH: TIEPHO/T
noJIypacmaa, YJHeprus CBs3M aTOMHBIX
anep, 1ePeKT Macchl sapa.
AHaJIN3 MPOILECCOB U SIBJIICHUM

C UCIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHHUS
AJIEKTPUUYECKOTO 3apsjia, 3aKOH
COXpPaHEHUSI MaCCOBOTO YHCIIA,
noctyJsatsl bopa, 3aKoH
PaarMoaKTUBHOIO pacraja.

VYuyactue B paboTe Kpyrjoro cTojia
«DyHIaMEHTAIIbHBIE B3aUMOACHCTBUA.

EnunHcTBO (priznyeckoil KapTUHBI
MUpPay.

Hcnonp3oBanre HHPOPMaIMOHHBIX
TEXHOJIOTUH IS TIOMCKA,
CTPYKTYpHUPOBaHUS, UHTEPIIPETALIUU U
npeacTaBieHust ”HGOpPMaIUU Mpu
MOJITOTOBKE COOOIIEHUI O MPUMEHEHUU
3aKOHOB KBAaHTOBOM (DM3UKH B TEXHUKE
U TEXHOJIOTHUSIX, YKOJIOTHUECKUX
aCIeKTax sSIIEPHON SHEPrETUKU

Uroro no pazneny

15
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Pa3zpnen 5. JieMeHTHI ACTPOHOMHUY U aCTPOPU3UKHU

5.1

OneMeHTHI
aCTPOHOMUU U
acTpoU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpukialHOE 1 MUPOBO33PEHUECKOE
3HaYEHUE aCTPOHOMMUH.

Bun 3Bé3nHoro neba. Co3Be3aus,
SIpKUE 3BE3/IbI, TIAHETHI, UX
BUJIMIMOE JIBHKCHUE.

Comnneunast cucTema.

Comnnne. ConHeyHas aKTUBHOCTb.

Nctounnk sneprun CostHIA U 3BE3 .

3BE3/1bl, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
«CIEKTpaJIbHbINA KJIACC —
CBETHUMOCTBY». 3BE3/IbI ITIABHOU
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTbY» JIJISI 3BE3]T
TJIaBHOM MOCJIEA0BATEIBHOCTH.
BnyTtpennee crpoeHune 3BE3 .
CoBpeMeHHbIE TPEACTABICHHUS

0 MPOUCXOKICHUU U IBOJIIOLUN
CouHna 1 386311, DTallbl )KU3HU
3BE3M.

Muineunsin Ilyts — Hama ["anakruxa.
[Tonoxenue u aBmxenne CoiHIA

B ['asmaktuke. TUNBI TaTaKTHK.
Pannoranaktvkuy u KkBa3apsl.
YeEpHbi€ ABIPHI B AIPAX TATAKTHUK.

IToxroroska cooOIeHmi 00 3Tanax
pPa3BUTHUSA ACTPOHOMMH, O IPUKJIATHOM
¥ MUPOBO33PEHUYECKOM 3HAUYCHUU
ACTPOHOMUH, O METOJIaX MOJTYUYECHUS
Hay4YHBIX aCTPOHOMMYECKUX 3HAHUMH,
OTKPBITUSIX B COBPEMEHHOU
aACTPOHOMMUH.

N3yuenne cOBpeMEHHBIX
MPEJICTABICHUM O IPOUCXOKICHUMN U
aposrouun CoytHLIAa U 3BE3I.
N3ydyeHue TUIIOB rajlakTHK,
paauoTaIaKTUK U KBa3apoB.
N3ydenune nBukeHUsI HEOECHBIX Te,
ABOJIIOIUM 3BE311 U BeeneHnou,
IIPOLIECCOB, MPOUCXOISIIIMX B 3BE31aX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU Cpeje,
MacTabHOU CTPYKTYpbl BeeneHHOM.
OObsicHenue paciupenus Beenennoun
Ha OCHOBE 3aKOHa Xa00:a.
[ToaroToBka K 00CYKIEHUIO
HEPEIICHHBIX ITPO0OJIEM aCTPOHOMHUH.
[IpoBenenuie HabMOACHUN
HEBOOPYKEHHBIM IJ1a30M

C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN I ONIPEIeIICHUS

56



Bcenennas. Pacumpenne
Bcenennoii. 3akon Xa006mna.
Paz6eranue ranaktuk. Teopus
boseroro B3peiBa. PennkroBoe
U3IIyYEHUE.

MacmtabHas cTpykTypa
Bcenennoit. Meraranakruka.
Hepeménnsie mpoOiaemsl

TIOJIOKEHUST HEOCCHBIX O0OBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3niust CeBEpHOro MOTyIapus

U ApKU€ 3BE3/BI.

[IpoBenenue HaOMIOAEHUHN B TEIECKOTI
Jlynsl, nnaner, Mueunoro Ilyru.
VYyactre B JUCKYCCUHM O HEPEHIEHHBIX
npobyieMax aCTpOHOMUHU

aCTPOHOMHUU
Uroro no pazneny 7
Pa3nes 6. O60o611a101Iee MOBTOPEHME
6.1 | O6o6maromiee 4 O06001IeHne U cucTeMaTU3alus VYyacTtue B TUCKYCCHH O pOJIH (PU3UKH
MOBTOPEHUE COJIepKaHus pa3iesioB Kypca U aCTPOHOMUHU B Pa3IMYHbIX cepax

«Mexanukay, «MonekysipHas
bu3NKa U TEPMOJUHAMUKAY,
«QnekrpoauHamukay, «Konebanus
U BOJIHBD, «OCHOBBI CHIEIUATBHON
TEOPUU OTHOCUTEIILHOCTHY,
«KBanToBas pusmnkay, « QINeMeHTHI
aCTPOHOMUU U acTPOU3UKI.
Ponb ¢pusnku u actpoHOMHHM B
SKOHOMHYECKOM, TEXHOJIOTUUCCKOM,
COILIMAJIBHOM U 3THYECKOM cepax
NEeATEIBbHOCTH YEI0BEKA, POJIb U
MeCTO (PU3UKHU U aCTPOHOMHH

B COBPEMEHHOU HAYYHOMN KAPTHUHE
MUpa, 3Ha4CHHE OIUCATEIILHOM,

JIeSITEILHOCTH YeJIOBEKA.
[ToaroroBka cooOIIEHNIT O MECTE
bu3nYecKoil KapTUHBI MUpPa B Py
COBPEMEHHBIX MPEICTABICHUN

0 MPUPOJIE.

Brinonnenune yueOHbIX 3aaHUH,
JEMOHCTPUPYIOLIUX OCBOEHUE
OCHOBHBIX MOHITUH, (PU3NIECKUX
BEJTMYHMH U 3aKOHOB Kypca GU3HKH
10-11 xnaccoB
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CUCTEMATHU3UPYIOLIEH,
0OBSICHUTEITLHON U
MPOTHOCTUYECKON (PyHKITHIA
(bu3HIeCcKOi TEOPHH, POJTh
duznyeckoit Teopun B
dbopMHUpOBaHUY MPEJCTABICHUN
0 (pu3nUYECKOI KapTUHE MHUPA, MECTO
(u3HYecKoi KapTUHBI MUpa

B OOIIIEM pSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOAE

Htoro o pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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LIpunoocenue 1

KanennapHo-remarnueckoe miaHHpOBaHUE K
paboueii mporpamme
y4eOHOro npeaMeTa, Kypea
«Dusnka
10-11 xnacc 2023-2024 yueOHbIHi 1o

VYuurens:

Kypanuna E.M.

Jlerun B.A.

Paccmotpeno Ha 3aceganuu

NeJaroru4eckoro CoBeTa

[Tpotokon Ne 1 ot « » 20 r.

Annotamus: @usnka, 10-11, 7?74, YMK: ®uszuka. Mskumes ['.5., Byxosnes b.b., YUapyrun B.M.


https://catalog.prosv.ru/item/25189
https://catalog.prosv.ru/item/25189

10 xnacc

N3ydaembrit
ypoka

pasnen, TeMma

KonnuectBo
4acoB

DJIEKTPOHHBIE
(undpoBsie)
oOpa3oBaTelbHbIC

pecypchl

Kanengapusie

CpOKH

Ilnan

daxt

dusuka u MCTObI
HAaYy4YHOI'O ITO3HAHUA

duszuka u METOIbI
HAY4YHOT'O TIO3HAHUS

dusuka — Hayka O
opupoae

Pounb 1 mecTo ¢usuku B
(hOopMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MUDA, B
IIPAaKTUYECKOU NEeATEIbHOCTH
Joneun

DJIEKTpOHHAs
ouobimorexa MOIII
https://uchebnik.mos.ru/

www.all-fizika.com

Mexanuka

18

Paznen

Kunemaruka

Mexanudeckoe JBMKSHUE.
OTHOCHUTENHLHOCTD
MEXaHWYECKOTO JIBMKCHHUS.
[lepemenienue, CKOpOCTb,
YCKOpEHHE

PaBHomepHOE
MPSMOJIMHEUHOE JIBUKECHHUE

PaBHOyCKOpEeHHOE
IIPSIMOJIMHEMHOE IBUYKCHUE

CBoOonHOe MajieHue.
Yckopenue cBOOOIHOTO
naJICHUs

KpusosmHeliHOE NBUKEHNE.
JIBr>KeHHE MaTepuanbHON
TOYKH 10 OKPY>KHOCTH

DJIeKTpOHHAs

ounbamnorexa MOIII
https://uchebnik.mos.ru/

www.all-fizika.com

Paznen

JlnHaMuka

[IprHIHAIT OTHOCUTENBHOCTH
INanunes. MaepuuanbHbie
cucreMsl orcyeta. [lepBslii
3aKoH HbploTOHA

Macca tena. Cuina. [punnun
cynepnosuiuu cuil. Bropon’
3akoH HproToHa miis
MaTepuaibHOW TOUKU

10

Tperun 3akoH HeroToHa 1y1st
MaTEepUAIBHBIX TOUEK

11

3aKOH BCEMUPHOTO
TaroreHus. Cuna TSXKECTH.
IlepBasg kocMHuueckas
CKOPOCTh

12

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

13

Cuna tpenus. Koapdunuent
Tpenus. Cuiia CONpOTUBICHUS
NpY JABWKEHHUH TeJla B
XKHUJIKOCTH WJIM Ta3e

14

IToctynarensHoe U

OneKTpoHHas
onbanorexa MOIII
https://uchebnik.mos.ru/

www.all-fizika.com
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BpaliaTesibHOE JBUKEHUE
a0COJIIOTHO TBEPIOTO TEa.
MowmenTt cuinbl. I1nedo cunbl.
VYcioBust paBHOBECUS
TBEPIOTO TeJIA

Paznen

3aKOHBI COXpAaHEHUsI B
MEXaHHUKE

15

HMirynsc MmaTepuanbHON
TOYKHU, CUCTEMBI
MaTepuaibHbIX TOYEK.
Nmnynbe cuibl. 3aKoH
COXpaHEHHUsI UMITYJIbCA.
PeakTuBHOE ABMXKEHUE

16

Pabota n MOLIHOCTD CHIIBI.
Kunernueckas sHeprus
MaTepHAIIbHON TOUKH.
Teopema 06 U3MeHEeHUH
KMHETUYECKON SHEPruu

17

[ToreHunanbHas SHEPrus.
IToTenumanbHas SHEPrUs
ynpyro aegopMupoBaHHOU
npyxussl. [lorennmanbHas
SHeprus Tesa BOIU3U
MMOBEPXHOCTU 3EMIIH

18

[ToreHnmanbHBIC U
HETIOTCHIIUATBHBIE CUIIBI.
CBs13b paboOTHI
HETIOTCHIUATBHBIX CHJI C
U3MCHCHHEM MEXaHHUECKOH
SHEPrUH CUCTEMBI Tel. 3aKOH
COXpPaHEHMsI MEXaHUYEeCKOU
DHEPTUU

19

JlaGoparopHas paboTa
«HMccnenoBanue cBs3n
paboThI CUIIBI C U3BMEHEHHEM
MEXaHUYECKOW YHEPTUH TeJa
Ha MPUMepe pacTsKEHUs
PE3NHOBOTO JKI'YTa»

20

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpPAHEHUS B
MEXaHUKE»

DJIeKTpOHHAs
onbanorexa MOIII
https://uchebnik.mos.ru/

www.all-fizika.com

MornekynsipHast (pusuka u
TEPMOJMHAMHUKA

24

Paznen

OCHOBBI  MOJEKYJISIPHO-
KWHETUYECKON TEOPUH

21

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOM
teopun. bpoyHoBckoe
nkenue. Auddysus

22

XapakTep JBHKEHUS U
B3aMMO/ICHCTBUS YaCTHII
BelecTsa. Mozenn CTpoeHust
ra3oB, )KMJAKOCTEU U TBEPABIX
Ten

23

Macca monekyi. KosnnuectBo

OneKTpoHHAas
onb6anorexa MOIII
https://uchebnik.mos.ru/

www.all-fizika.com



https://uchebnik.mos.ru/
http://www.all-fizika.com/
https://uchebnik.mos.ru/
http://www.all-fizika.com/

BelecTBa. [locToaHHas
ABoraapo

24

TernmoBoe paBHOBECHE.
Temneparypa u eé
m3mepenue. [lkana
teMriepatryp Llenbcus

25

Uneansueriii raz B MKT.
OcHoBHoe ypaBHeHue MKT

26

AOcoroTHas TeMIiepaTypa
KakK Mepa CpelIHen
KHHETHYECKON SHEPTUU
JIBU>KEHUSI MOJICKYII.
VYpaBaenue Menpeneena-
Kianelipona

27

3akon [anproHa. I'a3oBbIe
3aKOHBI

28

HM3onporeccsl B UeaIbHOM
ra3e u ux rpapuaeckoe
HPE/ICTABICHUE

29

KonTponbHas pabota no teme
«MornekynspHas pu3nKa»

Paznen

OCHOBBI TEPMOJUHAMHUKHU

10

30

BuyTpeHnHss sHeprus
TEPMOJIMHAMUYECKOH
CHCTEMBI U CIIOCOOEI €€’
n3MeHenusa. KoimuecTBo
TEIUIOTHI U padoTa.
BuyTpeHnHss sHeprus
OJIHOATOMHOTI'O HICaJIbHOI'O
rasa

31

Bunsr TCILIONCpCAaAIn

32

VY nenpHAs TEINIOEMKOCTH
BerecTBa. KonnuecTBo
TEIJIOTHI TIPH TETUIONepeaye.
AnmabaTtHbIi poriecc

33

IlepBbIil 3aK0H
TEPMOJAVHAMUKHU U €r0
IIPUMEHEHHE K H30MpolLeccaM

34

Heob6paTumocThb mporeccoB B
npupone. Bropoii 3akoH
TEPMOJIMHAMHUKHI

35

[Tpunmun nevicreust u KT/
TEIIOBOM MaITUHBI

36

I{nkn Kapuo u ero KI1JI

37

DKooruyeckue mpoodaemMbl
TETUIOOHEPTETHKH

38

O06o0maromuii ypok
«MonekynsipHas pusuka.
OCHOBBI TepMOJII/IHaMI/IKI/I»

39

Pemenue 3anau no teme
«MonekynspHas pusuka.
OCHOBBI TEPMOAMHAMUKH

DJIeKTpOHHAs

ounbamnorexa MOIII
https://uchebnik.mos.ru/

www.all-fizika.com

Paznen

ArperatHble  COCTOSIHUS
BEIIIECTBaA. dazoBLIC
NePEXOIbI

DNeKTpOHHAS
oubamnorexa MOIII
https://uchebnik.mos.ru/
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40

[TapoobpazoBanue u
KoHAeHcanus. Mcnapenue u
KHUIIEHUE

41

AbcomoTHas U
OTHOCHUTEJIbHAS BIa)KHOCTh
BOo3yxa. HaceleHHslii nap

42

Tépnoe Temno.
Kpucrannuueckue u
aMmop(gHBbIC Tea.
AHUN30TpONUs CBOUCTB
Kpuctamios. XKunkue
Kkpuctayibl. CoBpeMEHHbIE
MaTepHabl

43

[InaBienue u
KpUCTAIIM3anus. Y 1eibHas
TEIJIOTA IJIABJICHUS.
CyOnumarusi. YpaBHeHHE
TEIUIOBOTO OaaHca

44

KonTponraass pabdora Ne3
«OCHOBBI
TEPMOJTUHAMHUKI))

www.all-fizika.com

DJIEeKTpOAMHAMHUKA

22

Paznen

9J'ICKTpOCTaTI/IKa

10

45

DnekTpu3anus Tell.
DnekTpuueckuu 3apsia. [[sa
BUJIA DJICKTPHUYECKUX 3apsiIOB

46

IIpoBOOHUKY, AUINEKTPUKHU U
MOJIYIIPOBOJJHUKH. 3aKOH
COXPAaHEHUS JIEKTPUUYECKOTO
3apsaa

47

B3anmoneucrsue 3aps10B.
3akon Kynona. ToueuHbd’
AIEKTPUUECKUU 3aps]l

48

Hanpsxénnocts
AIIEKTPUYECKOTO TIOJIA.
IIpuHIuMI cyneprno3unun
JIEKTPUYECKUX TIOJIEH.
JInHun HanpsKEHHOCTH

49

Pab6oTa cun
ANEKTPOCTATHYECKOTO IMOJIS.
ITorenmuan. Pa3HocTh
MMOTEHIINAI0B

50

HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU
B DJICKTPOCTAaTUYCCKOM IIO0JIC.
I[I/IE)J'ICKTpI/I‘-ICCKaSI
MMPOHUITACMOCTH

51

DNEKTPOEMKOCTD.
Konpgencarop

52

ONEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCAaTopa. DHEeprus
3apsKEHHOI0 KOHJIEHCATOpa

53

JlaGopatopnas paborta Ne3
«3mepeHue €MKOCTH
KOHJIEHCATOpay

54

[TpyuHIMn geicTBUS U

DneKkTpoHHas
onbmnorexa MOIII
https://uchebnik.mos.ru/

www.all-fizika.com
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MIPUMEHEHNE KOHIEHCATOPOB,
KOMMPOBAIBHOTO ammapara,
CTPYHHOIO IIPUHTEPA.
DJIEKTpOCTaTUUYECKas 3alUTa.
3azeMiicHue
AJIEKTPONPUOOPOB

Paznen

IlocTosiHHbBI
AJIEKTPUYECKUU TOK. Toku
B pa3JIM4YHBIX Cpeiax

12

55

DNEeKTPUYECKUH TOK, YCIOBUSA
€ro CyLIECTBOBAHHSI.
[ToctrosiHHBIN TOK. Cuta ToKa.
Hanpsixenue.
Comnpotusnenue. 3akon Oma
JUISl y9acTKa Lenu

56

ITocnemoBarennpHOE,
napajuieIbHOE, CMEIIAaHHOE
COEIMHEHHE NPOBOIHUKOB.
JlaGopaTtopHnas pabota
«3y4eHne CMEIaHHOoro
COEIMHEHUS PE3UCTOPOBY»

57

Pabora 1 MoIIHOCTH
3JICKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

58

3akon OMa I HOJIHOH
(3aMKHYTOM) 3JI€KTPUUECKOMN
uenu. Koporkoe 3aMbikanue.
JlaGopaTtopHnast pabora
«M3mepenne DJ1C ucrtounuka
TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUSD)

59

DNeKTpOHHask IPOBOJAUMOCTD
TBEPABIX METAJUIOB.
3aBUCHUMOCTh COIIPOTUBIICHUS
METAaJUIOB OT TeMIepaTyphl.
CBepXnpoBOIUMOCTb

60

ONEeKTpUYECKUN TOK B
Bakyyme. CBoucTBa
AJIEKTPOHHBIX TYYKOB

61

ITomynpoBOIHUKH, HX
COOCTBEHHAs M IPUMECHast
npoBoAUMOCTh. CBOMCTBA
p—n-nepexona.
[TonynpoBOIHUKOBBIE
npubOopbI

62

DJIEKTPUUYECKUN TOK B
pacTBopax U pacrjiaBax
3JIEKTPOJIUTOB.
DNEeKTpOIUTHYECKAS
JUcconuanys. DIEKTPOIIN3

63

DJIEKTPUYECKUW TOK B Ta3ax.
CamocTosTenbHBIN 1
HECaMOCTOSITEIIbHBIN pa3psi.
Monnus. [Inazma

64

DnekTpuueckue npuOopsl U
YCTPOMCTBA U UX

DJIEKTpOHHAs
oubaunorexa MOIII
https://uchebnik.mos.ru/

www.all-fizika.com
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MPaKTUYECKOE TPUMEHEHHE.
[IpaBuia TeXHUKH

0e30MmacHOCTH
65 Ob6o06maromuit ypox
«DJIEKTPOTMHAMUKAY
66 KonTponrHast padora Ned
«DIEKTPOTUHAMHUKAY
\ OO6o6maromuii pa3uen DNeKTpOoHHAs
67 OO6o0maronuii  ypok 1o onbamnorexa MOIII
TEME «MexaHuka u https://uchebnik.mos.ru/
OCHOBBI  MOJICKYJISIPHOM
(1005637097053 www.all-fizika.com
68 OO6o0maronmii  ypok 1o

TEME «OCHOBBI
TEPMOJINHAMHUKH "
DJIEKTPOJIMHAMUKH
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11 xmacc

Ne

N3yuaemslii pas3zen, Tema
ypoKa

KomnuectBo
4acoB

DIEKTPOHHBIE
(umdposrie)
o0OpasoBarebHbIC

pecypebl

Kanennapusie
CpPOKH

miaH | ¢akr

IMocTossHHBIN
JIEKTPUYECKUH TOK.

3akoH Oma Ju1sl ydacTka
nenu. CoenuHeHue
MIPOBOJHUKOB.

Pabora 1 MOIIHOCTH
AJIEKTPUUECKOTO TOKA.

OJIC. UcTounuku
AIEKTPUUECKOTO TOKA.

3axon OMa U1 OJIHOHU
LIEITH.

DOnekTpoHHasi OuOIHOTEKa
MDBII
https://uchebnik.mos.ru/

www.all-fizika.com

II

DJIEKTPUYECKUI TOK B
pa3IMYHBIX CpeIax.

DNEeKTpUYECKUl TOK B
pacTBopax u pacrjiaBax
NEKTPOIUTOB. 3aKOHBI
AJIEKTPOJIN3A.

DNEeKTPUYECKHI TOK B razax.
DNEeKTpUYECKUl TOK B

BaKyyMe.

OnekTpoHHass OuOIHOTEKa
MDOIII
https://uchebnik.mos.ru/

www.all-fizika.com

111

MarauTtHoe noiJe.

MaruutHsle
B3aHUMOJIEHUCTBUSL.
MarnuTHOE I10JI€ TOKOB.

I/IH,Z[YKTI/IBHOCTB MarouTHOIO
mois. JInaum HHAYKIIUHU
MAarauTHOI'O IT0JIA.

JlelicTBME€ MArHUTHOTO TOJISI
Ha MIPOBOJHUK C TOKOM.
3akoH Ammepa.

10

JIBM>KeHHE 3apsKEHHBIX
4acTUIl B MArHUTHOM TIOJIE.
Cuna Jlopenna.

DnexTpoHHas OuOIMOTEKa
MDOIII
https://uchebnik.mos.ru/

www.all-fizika.com

v

DNeKTpOMarHuTHas
WHIYKITHSL.

11

MarauTHbIA IOTOK.

12

3aKoH 3JIeKTPOMarHuTHOM
HHAYKIMU. Buxpesoe
AIEKTPUUECKOE TOJIC.

13

CaMonHayKIUS.
NHIyKTUBHOCTB. DHEPrus
MarHMTHOTO MOJISL.

14

Koumponvuas paboma Nel
«Ilocmosnnwiii
NeKMPU4ecKull mox.
Maenummnoe none. 3akon
LEeKMPOMALHUMHOU
UHOYKYUU. »

OnexkTpoHHass OuOIMOTEKa
MBI
https://uchebnik.mos.ru/

www.all-fizika.com

KoseOauus v BOJHBL.

VYc10BYsS BOSHUKHOBEHHUS
MEXAaHNYECKNX KOJIeOaHWA.

OnekTpoHHas OuOIHOTEKa
MBI
https://uchebnik.mos.ru/
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JIBe Moaenu Kojie0areabHbIX
CUCTEM.

16

Kunemarnka xonedarenn,HOTro
nBHKeHUs. ['apMoHnueckue
KoJIeOaHMUSI.

17

JluHamuka Koye0areIsHOro
JIBYDKCHUSI.

18

IIpeBpaiienue 3Hepruu npu
rapMOHHMYECKHUX KOJIeOaHUSX.
3aryxaroniye KoJeOaHus.

19

BriHyX1eHHBIE KOJIeOaHUSI.
Pe3onanc.

20

MexaHnuecKue BOJIHBI.
Bounnsl B cpeze. 3ByK.

www.all-fizika.com

VI

3aKOHBI T€OMETPUUECKOM
ONTHKHU.

21

3aKOH MPSMOJIUHEUHOTO
pacnpoCTpaHeHus CBETa.
3aKOH OTpa)KEHUS CBETA.
3aKoH NPEJIOMIIEHHSI CBETA.

22

JInnzel. @opmyna TOHKON
nun3bl. [locTpoenue
M300paKeHH B TOHKUX
JIMH3aX.

OnekTpoHHas OuONIHOTEKa
MDOIII
https://uchebnik.mos.ru/

www.all-fizika.com

VII

BosHoBag omnTuka.

23

[Tpuniun [Noiirenca
@penenst. Uatepdepenuus
cBeTA.

24

Hudpaxius ceera.
JludpakuronHas pemeTka.

OnekTpoHHasi OuOIMOTEKa
MBI
https://uchebnik.mos.ru/

www.all-fizika.com

VIII

KBanToBas ¢pusuka.
Ctpoenue aroma.

25

3akonbl hoTodrhdexra.

26

[InanerapHas Mozenb aToma.
Mopnenb aroma Bogopoaa mno

bopy.

27

EcrecTBennas
PaINOAKTUBHOCTb.
PannoakTuBHBIE
TIPEBPAIICHHS.

28

3aKOH paJuOaKTUBHOIO
pacnaga. M3oronsl. SnepHsie
CHJIBL. DHEPIUs CBSI3U
ATOMHBIX AJEP.

29

ennsle peakuuu. A nepHblit
peaxTop.

30

TepmosiiepHbIe peaklnu.

31

Koumponvuas paboma Ne 2
no meme « Onmuxa.
Keanmosas ¢uzuxa.
Cmpoenue amoma.»

OnekTpoHHass OuOIMOTEKa
MBI
https://uchebnik.mos.ru/

www.all-fizika.com

IX

[ToBTOpEHME

32

Oo6o0muiaromuii ypox 1mo
pazzerny «IeKTPOMarHUTHBIC
SIBJICHUS
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33

Oo6o0muraromuii ypox 1mo
pazaeny «OnTuka»

34

O06o0mmaromuii ypok 1o
pas3feny sSLAepHBIE peaKInu




IIpunosicenue 2
KoHTposnbHO-U3MepUTETbHBIE MaTEPHAITBI

10 xnacc
1. KonrponbHas padora no reme «MexaHHKa»
2. KourtponpHas pabora o reMe «OCHOBBI MOJIEKYISIPHON (UK
3. KonrtponwsHas padora mo remMe «OCHOBBI TEPMOTUHAMUKI)
4. KonrtposbHas paboTa 1o TeMe «JIeKTPOIUHAMUKAY

11 knace
1. KontpoawsHas pabota mo teme «IloCTOSHHBIN AIeKTpUYeCKuii TOK. MarHuTHoe moJie. 3aKoH
ANEKTPOMArHUTHOM MHYKITHI
2. KourtponwHas pabora no teme «Onrtuka. Kanrosas ¢usuka. CTpoeHue aromar



KOHTPOJIBHAS PABOTA no teme «MexaHuka»
OU3UKA, 10 kiaacc

3aganue 1
C kakuM yCKOpeHHeM TpakTop Maccoi 10 TOHH Tporaercsi ¢ MecTa, eclid CUJIa TATH JIBUraTels
10000 H, a cuna tpenus 8000 H?

3aganme 2
Cuapsin Maccoit 100 kr, eTAIui TOPU30HTAIBHO BAOJb KEJIE3HOIOPOKHOTO TYTH CO CKOPOCTHIO
500 m/c, momamaer B BaroH ¢ neckom maccoit 10 T u 3actpeBaeT B HeM. Kakas cTana CKOpoCTh
BaroHa, €ciid OH JIBUTAJICS CO CKOPOCTHIO 36 KM/4 HAaBCTpeuy CHapsy?

3amanue 3
Kakyto paboTy HaZ0 COBEpPIIUTH, YTOOBI 3aCTABUTH aBTOMOOMIIb MacCoi 1,5 T yBeTMYUTh CKOPOCTh
o1 0 10 20 m/c? ConpOoTUBJICHHEM JBUKECHHUIO IPEHEOpEUb.

3ananme 4
Kakyto paboTy coBepIiaeT cuiia TsSDKECTH, ISHCTBYOIIAs Ha JOXKICBYIO Karumo Maccoi 20 Mr nmpu
TMaJICHUH C BBICOTHI 2 KM?

3apanme 5

Ha kaxoil BeicOTE OTEHIMaIbHAs YHEPrus rpy3a Mmaccoi 2 T paBHa 10 kJ[x?



KonTtpouabsHnas pa6ora no reMe «OCHOBBI MOJICKYJISIPHON (PM3HKH.»
3ananue 1
Kakoii 06bém 3annmaet 100 monb pryTu?
3aganmue 2
3Hast yucio ABoraapo, onpeaenure 00bEM U TuaMeTp aToMa 30J10Ta.
3amanue 3

OnpenenuTe AaBjeHKe BO3ayXa B cocyae oobemoM 2 -102 m, eciu ero macca 1,2 <1072 kr,
temriepatypa 27 °C, a mossipaas macca 0,029 xr/Mounb.

3aganue 4
KaxoBa pa3HuIa B Macce BO3yXa, 3aloNHAIONIEro HoMeleHne oobeMoM 50 M3, 3uMoii u netoM,
€ciM JieToM Temneparypa nomeienus nocturaet 40 °C, a 3umoit nagaer o 0 0C?



KountpoabHnas padora no reme «OCHOBBI TEPMOJAMHAMHUKH.»

3amanmue 1
[Ipu cxxatuu ra3a ero o0beM yMEHBITHIICS ¢ 8 J1 10 5 71, a JaBiaeHue noBeicwiiock Ha 60 klla. Haiitu
MepBOHAYANIbHOE JaBiieHue. [Iponecc n30TepMUUYECKU.

3aganue 2

Cocyg, conepamuii ra3 mo aapienueM 1,4-10° ITa, COEAMHMIN C TYCTHIM COCYIOM 00HEMOM 6 1.
[Tocie 3TOro B 060MX cocynax ycTaHoBuioch aaBinerne 10° ITa. Haittu o6beM mepBoro cocyza.
IIpouecc H30TEPMUUECKUIA.

3amanue 3

[Toctpoiite rpaduku mpoiecca, MPOUCXOASIIETO C HICATHHBIM I'a30M (CM. PUCYHOK), B
koopauHarax P, T u V, T. Macca raza nocrostHHasi.

A
Pl o2

3ananue 4
Jnis m300apHOTO HArpeBaHMs ra3a, KoJIn4ecTBo Beniectsa koroporo 300 Mok, Ha 500 K emy
COOOLIMIIN KOJIMUYECTBO TeraoThl 9,4 M k. OnpenenuTts paboTy raza u NpUpaIieHue ero
BHYTPEHHEHN DHEPrUU.



KonTtpoabHas pa6ora no teme «3akon Kyjona. Jiaexkrpuyeckoe noje. HanpsukéHHOCTD M
MOTEHIHAJ JIeKTPHYECKOro MoJis.»

3aganue 1

JBa 3apsina, Haxo4sCh B Bo3ayxe Ha pacctosiuuu 0,05 M, 1€MCTBYIOT Apyr Ha Apyra ¢ cuiou 1,2 -
10 H, a B HekoTOpOii HEMpOBOAIIeH KuIKOCTH Ha paccTosHuu 0,12 M ¢ curnoit 1,5 <10 H.
KakoBa quanekrpuieckasi IpOHUIIAEMOCTH JKUKOCTH?

3aganue 2

3apspKeHHBIC MAPUKH, HAXOISAIIMECS Ha PACCTOSHUU 2 M JIPYT OT JIPYyra, OTTAIKHBAKOTCS C CUIION |
H. O6mwmit 3apsa mapukos 5 -10° K. Kak pacnpenenés 9ToT 3apsa MexXTy MapuKaMu?

3amanue 3
B HekoTopoii Touke mons Ha 3apsn 107 K geiictByer cuna 4 - 10 H. HaiiTi HanpspkeHHOCTb OIS
B 9TOH TOUYKE U OINPEAEIUTH 3apsl, CO3/1AI0IMHI M0JI€, ECIM TOUKa yaajneHa oT Hero Ha 0,3 M.

3aganue 4

OpnuHakoBbI€ IO MO/IYJIIO, HO pa3Hble MO 3HaKy 3apsiabl 18 HKu pacnonoxeHs! B ABYX BepLIMHAX
PaBHOCTOPOHHETO TPEYroJbHUKA CO CTOPOHOH 2 M. HaliTu HanpspkeHHOCTh 3JEKTPUYECKOTO 10JIs B
TPEThEH BEPIIMHE TPEYTOJIbHUKA.

3ananue 5
[Tpu nepeHoce u3 0JIHOM TOUKH B IPYTyIo 3apsaaa 2 HKI anekTprudeckoe moje coBepiusio paboTy
15 mx/x. KakoBa pa3HOCTh MOTEHIIMAIIOB MEXKY STUMH TOUKaMU?

3amanue 6

B BepmmHax kBagpaTa pacroyioKeHbl TouedHbIe 3apsaabl (B HK): q1 = +1, 02 =-2, g3 = +3, Q4 = -4.
HaiiTh noteHua 3J1eKTpu4ecKoro moJis B EHTpe KBaapara. Jluaronans kBajgpara pasHa 20 cM.

3amanmne 7
[Tnockuii KOHAEHCATOp MpeCTaBIsIeT cOO0H /IBE MI0CKHE METAJUINYECKUE TUIACTUHBI IJI0LIA/IbI0
36 cM?, MeKIy KOTOPBIMH HAXOJUTCS CIIOAAHAS TLIACTHHKA TommuHok 0,14 cm. Uemy paBHa
€MKOCTh KoHJIeHcaTtopa? KakoB 3apsii KOHAEHCcaTOpa, €Cliu HanpsikeHue Ha HeMm pasHo 300 B?



IIpunooicenue 3
Oco0eHHOCTH OLIEHUBAHMS 0 (pr3uKe

1. Hopwmsbl 0TMETOK 3a TabOpaTopHYIO paboTy
1.1.  OtmeTka «5» CTaBUTCSA, €CITU O0YyJAFOIIHICS:
e BBHINOJHAET pabOTy B MOJIHOM 00BEMe ¢ COOII0ICHHEM HE0OX0TMMON
MOCJICIOBATEIBHOCTH MTPOBE/ICHUS ONBITOB U U3MEPEHHUIA,
e CaMOCTOATEIHHO U PAIMOHAIIEHO MOHTUPYET HEOOXOAMMOE 000pYyI0BaHHE, BCE
OTIBITHI TPOBOJIUT B YCIOBHSX M PEXKUMaX, 00SCIICYMBAIONIUX OTYICHUE BEPHBIX
PE3YIIbTATOB M BHIBOJIOB;
e coOmonaer TpeboBaHMs 6€30MACHOCTH TPY/IA;
e B OTYETE MPABWIBHO M aKKYypPaTHO JIEJIAeT BCE 3aMUCH, TAOJHIIBI, PUCYHKH,
YepPTEIKH, IpadUKH, BHIYUCICHUS;

e 0e3 ommOOK MPOBOJAUT aHAIIU3 MOTPEITHOCTEH.
1.2.  OtMmerka «4» CTaBUTCS, ECIIN:

e BBINOJHEHBI TPEOOBAaHUS K OTMETKE «5», HO 00y4aroIUics TOMYCTUI HE0YEThI
WM HErpyOble OUIMOKH.

1.3. OrmMmerka «3» CTaBUTCS, ECIIN:

* Ppe3yiabTaT BBIIIOJIHEHHOM YacTH TAaKOB, YTO ITO3BOJIACT IMOJIYYHUTD IIPAaBHUJILHBIC
BBIBO/JIbI, HO B XOJI€ NPOBCACHUS OIIbITa U I/I3MepeHI/H\/JI ObLIN A0 YIICHBI OIINOKH.

1.4, OtMmeTKa «2» CTaBUTCS, €CJIN:
e  PE3YNBTATHI HE MTO3BOJISIFOT IMOJTYYHUTh ITPABMIIBHBIX BEIBOJIOB;

e  OIIBITBI, UIBMCPCHUS, BBIYMCIICHNA, Ha6J'IIO,I[eHI/I$I IMPOU3BOJUIIMNCH HEBCPHO.

2. Hopmbl 0OTMETOK 32 yCTHBIN OTBET
1.1.  Otmetka «5» CTaBUTCA, €CITU O0YJArOIIHICS:

e 0OHapyXHMBaeT MPABWIHHOE MOHUMaHUE (PU3NUECKON CYIITHOCTH
paccMaTpuBaeMBbIX SIBJICHUI U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHI, Ja€T TOUHOE
oTpesieNIeHUE U UCTOJIKOBAHNE OCHOBHBIX MIOHATUH, 3aKOHOB, TEOPUH, a TaK¥Ke
BEpHOE onpezenaeHne GU3NIECKUX BEJTUUNH, UX €MHULL K CIOCOO0B U3MEPEHUS;

e TPABUJIBHO BHINOJHSET YEPTEKH, CXEMBbI U TpadUKU, COMYTCTBYIOLME OTBETY;

e  CTPOMT OTBET IO COOCTBEHHOMY IJIaHY, COIIPOBOXK/IAET PaccKa3 CBOMMHU
MpuMepamMu, yMeeT MPUMEHSATh 3HAHUS B HOBOW CUTYAIIMH MPU BBHITOTHECHUH
MPaKTUYECKUX 3a/IaHH;

e MOXET YCTAaHOBUTH CBSA3b MEXK/Y U3YUa€MbIMU U paHEe U3yUYEeHHBIMU B Kypce
(Gu3MKK BOIIPOCaMH, a TAKXKE C MAaTEPHAJIOM, YCBOCHHBIM IIPU U3YYEHUH JAPYTUX
MIPEIMETOB.

1.2. OtmMmeTka «4» CTaBUTCS, €CIIA 00YJaIOITUNACS:

e JIaeT OTBET, KOTOPBIN YJOBIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha
OTMETKY «5», HO B HEM HE HCIIOJIb3YIOTCA COOCTBEHHBIH IIaH paccKa3a, CBOU
IIPUMEPBI, HE IPUMEHSIOTCS 3HaHUs B HOBOW CUTYyalluH, HET CBSI3U C paHee
M3y4YEHHBIM MaTEPHAIOM U MaTEPUAIOM, YCBOCHHBIM ITPU U3YYEHUH JAPYTHUX
IIPEAMETOB.

1.3. OtmMmetka «3» CTaBHUTCS, €CIIA 00YJaIOIUNACS:
e JIa€T OTBET, OOJbIIasl YaCTh KOTOPOTO YAOBIETBOPSET TPEOOBAHUSM K OTBETY Ha
OTMETKY «4», HO 00HAPYKUBAIOTCS OT/ACIBHBIC IPOOECITBI, HE TPEIATCTBYIOIIHE
JalbHEUIIIeMY YCBOGHHUIO TPOTPaMMHOTO MaTepHaia;

[ YMECT MMPUMCHSATH ITOJTYUCHHBIC 3HAHUA IIPU PCIICHHUU ITPOCTHIX 3a7a4 C
HUCITOJIB30BAHUEM I'OTOBBIX (i)OpMy.]'I, HO 3aTpyAHACTCA IMPU PpCUHICHUHA 3a1a4Y,
TpeOyromMx IpeodpazoBaHue Gopmyi.



1.4. OTMeTKa «2» CTaBUTCS, €CIH 00YUaIOIIHHACS:

e HE OBJAJIeJl OCHOBHBIMH 3HAHUSMHU U YMEHUSIMU B COOTBETCTBUU C TPEOOBAHUAMU
IIPOTrPaMMBI.

3. HopMmbl 0TMETOK 332 yMEHHE pellaTh pacYCTHBIC 3aaun
3.1. OTtMeTKa «5» CTaBUTCS, €CJIH:

e B JIOTMYECKOM PACCYXJICHUHU U PEUICHUU HET OMHKOOK, 3a/1a4a pelicHa
paIMoHaIBLHBIM CIIOCOOOM.

3.2. OtMeTKa «4» CTaBUTCS, €CIIH:

e B JIOTMYECKOM PACCYXJICHUH U PEUICHUU HET CYIIECTBEHHBIX OIIMOOK, HO 3a/1a4a
pelieHa HepaoHAIBLHBIM CIIOCOOOM WIIN JIOIIYIIEHO He 0oJiee ABYX
HECYIIECTBEHHBIX OIITHOOK.

3.3. OTMeTKa «3» CTaBUTCS, €CIU:

e B JIOTHYECKOM PACCYXACHHUHN HET CYIICCTBCHHBIX OI_HI/I6OK, HO O0omymecHa
CYIICCTBCHHAA omuOKa B MATEMAaTHYCCKUX pacucrax.

3.4. OtmMmeTKa «2» CTaBUTCH, €CIIN:

e HMCIOTCA CYIICCTBCHHBLIC OIIMOKHU B JIOTHYECKOM pPacCy’xJ€HUU U B pCUICHUMH.
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