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Pabouass mporpamma mo yueOHOMY mpenmery «®Pusnka» (06a30BbIl YypOBEHB)
(mpenmeTHast obnacte «EcTecTBEeHHOHAYYHBIE TPEAMETH)) BKIIIOYAET MOSCHUTEIBHYIO
3aIlUCKY, COJIep>KaHNe 00Yy4EHHs, TUIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS TMPOTPAMMBI IO
¢du3mnKe, TeMaTUYeCKOE IJIAaHUPOBAHHUE.

[TosicauTenbHas 3amucka OTpaXkaeT OOIMe LedW M 3aJayd M3Y4YeHUs (U3HKH,
XapaKTePUCTUKY TCUXOJOTMYECKHX TMPEANOCHUIOK K €ro U3yYeHHIO OO0ydYalomUMUCH,
MECTO B CTPYKType Y4eOHOro TIlaHa, a TaKXke MOIXOAbl K OTOOpY COonepKaHus,
K OTIPEJICJICHHIO TUTAHUPYEMBIX PE3yIbTaTOB.

Conepxanue OOy4YeHHsI pacKpbhIBae€T COJep)KaTelbHbIE JUHHH, KOTOpPBIC
npeIaraloTes JUisi 005S3aTeNbHOTO M3YyUEHHUS B KaKJOM KJIacce Ha YpOBHE CPEIHETrO
00111ero 00pa3zoBaHusl.

[Inanupyemble pe3yiabTaTbl OCBOCHHS TNpOrpaMmbl MO (U3HUKE BKIOYAIOT
JUYHOCTHBIE, METAlpPEIMETHbIE pEe3yJbTaThl 3a BECh NEpUOJ OOyUYEHHUS Ha YpPOBHE
cpemHero o0mero oOpa3oBaHus, a TaKXKE MPEIMETHBIE JOCTIDKEHHUS O0y4aromerocs
3a KaKAbIH 101 00yUeHUs..

HOACHUMTEJ/IbBHAA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHsI Ha YpOBHE CpeHET0 001Iero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE IOJIOKEHUN U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM
oOpasoBarenbHOM Tporpammel, mnpenacraBieHHbix B @I'OC COO, a Takke ¢ y4y€Tom
(benepanbHON pabouel MporpaMMbl BOCOUTAHMS U KOHUENIUH MPENOJaBaHusl Y4EOHOTrO
npenmera «®Pusnka» B 00pazoBaTenbHBIX opranmzanusx Poccuiickoit deneparmu,
peaM3yIOIINX OCHOBHBIE 00pa30BaTEIbHBIE IPOIPAMMBI.

Copneprkanue nporpaMmMsl 1o (prU3HMKe HANpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTuHbl Mupa oOydaromuxcs 10-11 kmaccoB mpu oOydeHMH WX (QHU3UKE
Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESTEeNIbHOCTHOro mnoaxonaa. IIporpamma
no ¢usnke coorBeTcTBYeT TpedoBanusiM OGI'OC COO k 1UIaHUPYyEMBbIM JIMYHOCTHBIM,
NPEIMETHBIM M METAaNpeIMETHBIM pe3yJbTaTaM OOydYeHHus, a TakXKe YYUTHIBACT
HEOOXOJUMOCTh peaM3allud  MEXIPEIMETHbIX CBsI3ed (DU3MKH C €CTECTBEHHO-
Hay4YHbIMU y4€OHBIMHM TpeAMeTaMu. B Hell ompenenstorcss OCHOBHBIE LENIN W3YyYEHUs
(Gu3MKKM Ha ypOBHE CpeaHero oOmiero oOpa3oBaHMs, IUIAHUPYEMBIE  pe3yJIbTaThl
OCBOCHHUS Kypca (DM3UKU: JTUYHOCTHBIC, METaNpeAMETHbIE, MpeaMeTHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma no ¢u3MKe BKIIOYAET:

IUTAHUPYEMbIE PE3yJbTaThl OCBOEHHS Kypca (U3MKH Ha 0a30BOM YPOBHE, B TOM
YHCIIE MIPEAMETHBIE PE3yIbTAThI MO roJiaM O0YyYEHHUS;

cojepxanue yaeOHoro npeamera «Puzuka» mo rogam oOydeHUsI.

[Iporpamma no Qu3uke MOXET ObITh MCHOJb30BAHA YUUTEISIMH KaK OCHOBA
JUISL COCTaBJIEHUsI CBOMX paboumx mnporpamm. [lpu paspabotke paboueld mporpaMmbl
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B TEMAaTUYECKOM IUIAHUPOBAHUM JOJKHBI OBITh YYTEHBI BO3MOXHOCTH HCIOJIb30BAHUS
ANEKTPOHHBIX  (UM(POBBIX) 0OpPa30BaTENbHBIX PECYPCOB, SBISIOMIUXCS y4eOHO-
METOAMYECKUMHU MaTepuajiaMu (MyJIbTUMEAUMHBIE TPOrPaMMBbl, JJIEKTPOHHBIE Y4EOHUKU
U 33JaYHUKHU, DJIEKTPOHHbIE OWOJIMOTEKH, BHUPTYyalbHbIE J1A0OPAaTOPUH, HUIPOBBIE
IpOrpamMMbl, KOJUICKIIMH IM(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOIMIMMU
JTUIaKTUYECKUE BO3MOKHOCTH HMH(POPMAIMOHHO-KOMMYHHUKALIMOHHBIX ~ TEXHOJIOTHH,
CoJiepKaHne KOTOPBIX COOTBETCTBYET 3aKOHOJIATENILCTBY 00 0Opa3oBaHUM.

[Iporpamma 1o (u3KMKE HE CKOBBIBAET TBOPUYECKYI0 HMHHUIMATHUBY YYHUTEIEH U
IIPEAOCTABIIET BO3MOXKHOCTh JUIS PEAIM3allH PA3JMYHBIX METOAUYECKUX ITOJXO/0B
K OpraHu3anuu oO0y4deHHs (U3MKE IpPU YCIOBUM COXpaHEHHUs 00s3aTeNbHOM YacTu
cozepKaHus Kypca.

du3mnka Kak Hayka 0 Hanbojee OOLIMX 3aKOHAX MPUPObI, BHICTyHas B KayecTBE
y4eOHOro mpeAMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUN
00 okpyxatomeM wmupe. IlkonapHbIE Kypc GU3HKH —  cUCTEMOOOpa3yromui
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, IOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEKAT
B OCHOBE IMPOIECCOB U SBICHUW, H3y4yaeMbIX XUMHUEH, Ouosorueu, Quandeckoi
reorpadueil u actpoHomuen. lVcmnonb3oBaHME M AKTUBHOE MPUMEHEHUE (PUINYECKUX
3HAHUWA ONpEeNEesieT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTMA B cdepe
DHEPIreTUKH, TPAHCIIOPTA, OCBOEHUSA KOCMOCA, IIOJIYYEHUs HOBBIX MaTepHalOB
C 3aJaHHBIMU CBOMCTBaMM M Jpyrux. W3ydeHwe (U3MKM BHOCHUT OCHOBHOM BKJaj
B (opMHpOBaHHE  €CTECTBEHHO-HAYYHOW  KApTUHBI  MHUpa  OOydarolmxcs,
B (popMUpOBaHKE YMEHUI MPUMEHATh HayYHbII METO]I IO3HAHUS MPU BBINOJTHEHUH UMU
y4€OHBIX UCCJICIOBAHUM.

B ocHOBY Kypca (u3nKu 17151 YPOBHS CPEIHEro 00LIero 0Opa30BaHus MOJIOKEH PST
UJEN, KOTOPbIE MOKHO PaCCMaTPUBATh KaK IIPUHLIUIIBI €r0 TIOCTPOCHMUS.

Hoes wyenocmnocmu. B CcOOTBETCTBUM C HEH Kypc SBISETCS JIOTHUECKU
3aBEpIIEHHBIM, OH COACPKUT MaTepHal W3 BCEX pa3leNioB (PU3MKU, BKIIOYAET Kak
BOTIPOCHI KJIACCUYECKOMU, TaK U COBPEMEHHOU (DU3UKHU.

Hoesn cenepanuszayuu. B cooTBETCTBUU C HEW MaTepuan Kypca QU3MKU 00beAUHEH
BOKpPYr (¢usnyeckux Tteopud. Benymum B Kypce sBiseTrcs (QopMHpOBaHHE
IIPEACTABJIICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pPUH, BELIECTBE U I10OJIE.

Hoes eymanumapuzayuu. EE peanuzanuss mOpeanonaraeT  MCMOJIb30BaHUE
TYMaHUTapHOTO MOTEHUMAaNa PU3NYECKON HAYKH, OCMBICIEHUE CBSI3U Pa3BUTUSL (DU3HKHU
C pa3BuTHeM OOUIIeCTBAa, a TaKKE C MHPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U
AKOJIOTMYECKMMU TPpOoOIeMaMHu.

Hoesn npuxnaomoti nanpasenennocmu. Kypc Qu3uku mnpezamnonaraet 3HaKOMCTBO
C IIMPOKUM KPYTrOM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNUN N3YUEHHBIX TEOPHI
Y 3aKOHOB.

Hoes sxonoeuzayuu peanusyeTcsi HOCPEeICTBOM BBEJECHUS JIEMEHTOB COJIEpKaHUs,
NOCBAIIEHHBIX 3KOJOTMYECKUM TMpoOjJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI
C pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a TakKe 00CYXIEHHs MPoOJieM palMOHAIBHOIO
IIPUPOIONIOIB30BAHUS U JKOJIOTUYECKOU 0€30IacHOCTH.
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CrepKHEBbIMU  dJIEMEHTaMH Kypca (U3MKA Ha YpPOBHE CpEIHEro OOIIero
oOpazoBaHusi SBJIAIOTCS  (u3nueckue Teopud ((popMUpOBaHUE MPEACTABICHUMN
0 CTPYKTYpe TMOCTPOCHHUs (PU3NUECKOW TEOpUHU, POJH (PyHIAMEHTAJIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSIX O MPUPOJE, T'PaHUIIAX MPUMEHUMOCTH
TEOpUH, IJIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MTPOLIECCOB).

CucTeMHO-IeATeIbHOCTHBIA TOAXO0M B Kypce (DM3UKH PEaTn3yeTcsl MPEXJe BCEro
3a CY€T OpraHM3alUU SKCIIEPUMEHTAIBHOM AesITeIbHOCTH oOyuaronmxcs. s 6a3oBoro
YpOBHS Kypca (PU3HKH — 3TO UCIIOIB30BAHUE CUCTEMBI (DPOHTAIILHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IPOrpaMMe Mo (pu3rKe 00beTMHEHbI
B OOIIMIA CTUCOK YUYEHUYECKUX MPAKTHUECKUX paboT. Bbienenue B yka3aHHOM MEepEUHe
7a00paTOpHBIX pabOT, MNPOBOAUMBIX JIE KOHTPOJIE M OLEHKH, OCYIIECTBISETCS
y4acTHHUKaMHU 00pa30BaTENIbHOTO MpoIlecca UCXOAs U3 OCOOEHHOCTEH TIaHWPOBAHUS U
ocHaieHusi kabunera gusuku. [Ipu sToM oOecrieunBaeTcsi OBJIaJICHUE O0YUYaAIOIIUMUCS
YMEHUSMH TIPOBOJUTH KOCBEHHBIE W3MEPEHHUsA, HCCICAOBAaHHUS  3aBHCUMOCTEH
(U3MYECKNX BEIUYUH U TOCTAHOBKY OIBITOB IO MTPOBEPKE MPEIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHME YIENsSETCsl PEIICHUIO0 Pacu€THBIX M KadeCTBEHHBIX 3ajau.
[Tpu »TOM A7 pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3a7add C SBHO 3aJaHHOU
¢u3nyecko  MOJENbI0,  TO3BOJSIONIME  TMPUMEHSITh  HM3YyYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pasfesia Kypca, TaK U MHTETPUPYS 3HAHHS U3 Pa3HBIX
pa3zaenoB. J[1s KadeCTBEHHBIX 33/a4 MPUOPHUTETOM SIBIISIFOTCS 3aJaHUs Ha OOBSICHEHHE
NpoTeKaHusT (PU3NYECKUX SBJICHUNW W TMPOIECCOB B OKPYXAIOMICH >KU3HHU, TPeOyIOIIHe
BbIOOpa (PU3MUECKO MOJIENH ISl CHTyallud IPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusiMu GI'OC COO k MarepualbHO-TEXHUYECKOMY
o0ecreyeHno yueOHoro npouecca 0a30Bbli ypOBEHb Kypca (PU3UKHU HA YPOBHE CPEIHETO
o0rmero o0pa3oBaHus TOJDKEH M3ydaThCsl B YCIOBHUAX MPEIMETHOTO KaOmHeTa (PU3UKU
WIA B YCIOBHUSIX HWHTETPHUPOBAHHOTO KaOMHETa IMPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B xkabunere pu3uku 10KHO OBITH HEOOXOAMMOE JIa0OPaTOPHOE 0OOpPYAOBaHUE
JUI BBITIOJIHEHUS YKAa3aHHBIX B MpOrpaMMe MO (U3MKE YUCHHMUYECKUX MPAKTUIECKUX
paboT U IEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JleMOHCTpaloHHOE 000pyI0BaHUE (POPMUPYETCS B COOTBETCTBHM C MPUHIUIIOM
MUHUMAJIBHOM  JIOCTAaTOYHOCTH W OO0ECIeYMBAEeT TOCTAHOBKY TEPEUYMCIICHHBIX
B IporpamMme 1o (pU3MKe KIFOYEBBIX JIEMOHCTPALMN Ui MCCIEIOBAHUS HM3Y4aeMbIX
SIBTICHUI U TPOIECCOB, IMIUPUUECKUX W (PYHIAMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHHM.

JlabopaTopHoe  00OpyaOBaHHE IS  YYCHHYECKUX  MPAKTUUYECKUX  paldoT
dopmupyeTcss B BUJE TEMAaTHYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacy€éTe OJIHOTO
KOMIUIEKTa Ha JBYX OOydaromuxcs. TemaTHueckue KOMIUICKTH JIabopaTOpHOTO
000pyI0BaHUS JOJKHBI OBITH TOCTPOEHBI HA KOMITJIEKCHOM HCIIOIb30BAHUN aHAJIOTOBBIX
U UU(GPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX W3MEPHUTEIBHBIX CHUCTEM B BHJIE
U (POBBIX JTAOOPATOPUH.

OCHOBHBIMU TIEJISIMU U3yUeHUs (PU3UKK B 00111eM 00pa30BaHUM SIBIISIFOTCS:

dopMHUpOBaHHE WHTEpeca M CTPEMJICHHS OOYdYarolMXCs K HAYYHOMY H3YYEHHUIO
OPUPOIbI, Pa3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;
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pa3BUTHE TMPEACTABICHUA O HAYYHOM METOJE IMO3HaHUS U (POpMUpPOBaHUE
UCCIIEI0BATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dopMHpOBaHME HAYYHOTO MHPOBO33PEHHUSI Kak pe3ysibTaTa HU3yueHHUs OCHOB
CTpOeHUs MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

dbopMupOBaHNE YMEHHI OOBACHSATH SIBICHUS C HCIHOJIb30BaHUEM (PU3UUECKUX
3HAaHUU ¥ HAYYHBIX JI0Ka3aTEIIbCTB;

dopMHUpoBaHME TPEACTABICHUH O poiau (U3UMKUA I Pa3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTUH.

JlocTIKeHHne HJTHX IeNiel  OOEeCTeYMBaeTCs pPEIICHUEM CIEAYIOUINX —3ajad
B IIpoliecce U3yueHus Kypca (PU3MKU Ha YpOBHE CPETHETr0 O0IEro o0pa3oBaHus:

NpUOOpPETeHNE CHUCTEMBbl 3HAHUKH 00 OO0mUX (QU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHsIX, BKIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (U3UKY, AJIEKTPOIMHAMUKY,
KBAaHTOBYIO (DM3HKY U DJIEMEHTHI aCTPO(DU3HKH;

dbopMUpOBaHHE YMEHUN MPUMEHSITh TEOPETUYECKHE 3HAHUS ISl OOBSICHEHHS
bu3nUecknx SABJICHWM B TPUPOAC W A TPUHATHS MPAKTHUECKUX PEIICHUH
B MTOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS Pa3jIMYHBIX 33[a4 C SBHO 33JaHHON (PHU3UUECKOI
MOJIENbIO, 33/1a4, M0Ipa3yMEBAIOLINX CAMOCTOSATENbHOE CO3JaHue (PU3NYECKON MOEIH,
aJICKBATHOW YCJIOBHUSIM 3a]1a4H;

MOHNUMaHUe (PU3UYECKUX OCHOB M TIPHHIIMIIOB JICHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPELLY;

OBJIAJICHUE METOJaMHU CaMOCTOSTEIBHOTO TUIAHUPOBAHUS U TPOBEACHHUS
($U3NYECKNX SKCIIEPUMEHTOB, aHAIM3a M MHTEPHpETalui UHPOPMAIH, ONpENeICHHUs
JIOCTOBEPHOCTH MOTYYSHHOTO PE3yibTaTa,

CO3[JaHWE YCJIOBUM JUISI Pa3BUTHUS YMEHUM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU JESATEIBbHOCTH.

Ha wu3yuenune ¢usukn (0a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro OOLIEro
oOpazoBanusi orBoautcs 136 wacoB: B 10 kmacce — 68 wacoB (2 waca B Heelo),
B 11 xmacce — 68 vacoB (2 4aca B HEIEIHO).

[Ipennaraemelii B mporpaMme 1o (Gu3mnKe nepeueHb JJa00paTOPHBIX U MPAKTUIECKUX
paboT sIBIIsIETCS] PEKOMEHI0BAaHHBIM, YUUTEIb JIENIaeT BHIOOP MPOBeIeHUs Ja00paTOPHBIX
paboT ¥ OMBITOB C YUETOM HHIUBUIYATbHBIX OCOOEHHOCTEH 00YyJarOIIIXCS.

JIrobGast paGoyast mporpamma JIOJKHA TOJIHOCTBIO BKIIFOYATh B CE€Osl COAeprKaHue
JAaHHOU MTPOrPaMMBbI IO (hU3HUKE.

B otnensHbIX ciyyasx kypce ¢huznky 0a30BOr0 YPOBHS MOXKET M3ydaThes B 00bEMe 204
yaca 3a jaBa roma oOydenus (3 u B mHememo B 10 m 11 kmaccax). B arom ciydae
yBenn4YMBaeTcs He MeHee 4eM 710 20 4 pe3epBHOE BpeMsl, KOTOPOE UCTIONIB3YETCs yUUTEIeM
JUIL U3Yy4EHUs BOIMPOCOB, TECHO CBSI3aHHBIX C BBIOpaHHBIM TpoduiieM 0OydeHUus, U
yBEIIMUMBACTCSl y4eOHasi HArpy3ka, OTBOAMMAs Ha W3YYEHHUE MEXaHUKH, MOJIEKYJISPHOM
GU3UKK W DNEKTPOAMHAMHUKH, 3a CUET pacIIMpeHusi 4Yuciaa JTabopaTopHBIX pPadoT
HCCIIEIOBATEIILCKOTO XapaKTepa U yPOKOB PEUICHUS KAYeCTBEHHBIX M PAcu€THBIX 3ajad.
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COJEPXAHME OBYYEHMUA

10 KJIACC
Pa3znen 1. ®u3uka 1 MeTo/Ibl HAYYHOT0 MO3HAHUS
®usnka — Hayka o npupoae. Haydnble MeTONBI MO3HAHUS OKPYKAIOLIETO MHUPA.
Ponb skcniepuMenTa U TEOpUH B Mpoliecce NO3HAHUS MPUPOJIbl. DKCIEPUMEHT B (DPU3HKE.
MopnenupoBanue (U3MUECKUX SBICHUN | TporeccoB. HayuHble TUMOTE3BI.
dusnueckre 3aKOHBI W TEOpUH. ['paHUIBI TPUMEHUMOCTH (PUINYECKHX 3aKOHOB.
[IpyHUIKTT COOTBETCTBHUSI.
Ponb u mecto ¢u3uku B (GOPMUPOBAHUM COBPEMEHHOM Hay4HOW KapTHUHBI MUPA,
B [IPAKTHUYECKOU IEATEIbHOCTH JIFOAEH.
Jlemoncmpayuu
AHasoronsle ¥ IU(PPOBBIE U3MEPUTENILHBIE IPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe 1BrkeHre. OTHOCUTEIIBHOCTh MEXAaHUYECKOT O ABMKEHUA. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, CKOpOCTh (CpeAHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTEpUAJbHOM TOYKHM, WX MPOEKIMM HA OCH CHCTeMbl KoopauHar. CroxxeHue
NEPEMENIEHUI U CI0KEHNUE CKOPOCTEM.

PaBHOMEpHOE H pPAaBHOYCKOPEHHOE TNPAMOJIMHEHHOE JBWXkeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NEPEMELIEHUs MaTepUaJIbHON
TOYKH OT BPEMEHH.

CBoOoaHoe majieHre. Y ckopeHrue cBOOOHOTO MaJiCHHUS.

KpuBonuHeliHoe nBuxkeHne. [[BHKEHHE MAaTEpUAIbHOM TOYKH II0 OKPYXKHOCTH
C ITOCTOSIHHOW MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAs CKOPOCTh. [lepron
U yactoTa oOpauieHus. LleHTpocTpeMUTEeNnbHOE YCKOPEHHE.

TexHnyeckue yCTpOMCTBA M NMPAKTUYECKOE MPUMEHEHUE: CHUIOMETD, JIBHKEHUE
CHapsIJIOB, LIEMHbIE U PEMEHHBIE MEpEaayu.

Jlemoncmpayuu

Mopnens cuctemMbl OTCY€Ta, WJUIFOCTPALWs KUHEMAaTUYECKUX XaPAKTEPUCTHK
JIBUKEHUSL.

[IpeoOpazoBaHue JBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenne Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmiogenne nBukeHus Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBLHO.

N3mepenue yckopeHusi CBOOOAHOTO NaJeHHUS.

HampasneHne CKOpOCTH Npy ABUKEHUH MO OKPYKHOCTH.
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Yuenuueckuti axcnepumenm, 1abopamopHuvle pabonol

N3yyeHre HEpaBHOMEPHOTO [BMXKEHUS C 1I€JIbIO OINpeAesieHuss MIHOBEHHOU
CKOPOCTH.

HccnenoBanue  COOTHOILIEHUST  MEXKIY  MyTSIMH,  HPOWJICHHBIMU  TEJIOM
3a MOCeA0BaTeNIbHbIC PABHBIEC TPOMEXKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JABUKEHUU
C Ha4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenue nBU>KEHUS IapyKa B BI3KOM KUIKOCTH.

N3yuenue nBukeHus Tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuauun otHocutenbHOCTH ['anmumnes. IlepBwii 3akoH HperoroHa. MHEpuuaibHbIE
CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunHuun cynepno3unuu cui. Bropoi 3akoH Hbrorona
JUISL MATEPUAIBHOM TOYKHU. TpeTtuil 3akoH HbploTOHA 111 MaTepHAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TAroTeHus. Cuna tskectu. llepeasg kocMuueckast CKOpOCTb.

Cwuita ynipyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Buawsl Tpenus (mokosi, cCkoibxkeHusi, kadenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIbXEHUs U cuia TpeHus nokos. Kosadduuuent tpenus. Cuna
COITPOTUBJICHHUS IIPU IBMYKCHHUU TEJa B KUJKOCTHU WJIU rase.

[loctynarenbHoe U BpallaTelbHOE IBUKEHHE aOCOIIOTHO TBEPAOIO Tea.

MOMEHT cWIbl OTHOCHUTEIBHO OCHU BpauieHus. [lineyo cwibl. Y cinoBus paBHOBECUS
TBEPAOIO Tena.

TexHndeckue yCcTporuCTBa M MPAKTHYECKOE IPUMEHEHUE: TTOAINITHUKA, JBUKEHNE
HMCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHne uHepUUH.

CpaBHeHHE MacC B3aMMOICUCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CrnoxeHune cuiL.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT Ae(POpMAaLHH.

Hesecomocts. Bec Tena mpu yCKOpEeHHOM NOIbEME U TTaJICHHH.

CpaBHEHME CUII TPEHUS TOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuti axcnepumenm, 1abopamopHuvle padonvl

N3ydenne nuxkeHus: Opycka mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI  YOPYTOCTH, BO3HUKAKOIIUX B TMPYXUHE U
pe3rHOBOM O0pa3siie, OT ux Aedopmaluu.

NccenenoBanue yciioBruid paBHOBECHS TBEPAOIO TEJA, UMEIOIIETO OCh BPAILLECHHUS.
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Tema 3. 3akonwvl coxpanenus 6 MexaHuke

Nmnynbc MarepuanbHOW TOYKH (Tea), CUCTEMbl MaTepUANIbHBIX TOueK. Mmmysbe
CIWIII ¥ W3MEHEHHE HUMITyJbca TeNla. 3aKOH COXpaHEHUs HMITyJibca. PeakTuBHOE
JIBU)KCHUE.

Pabora cubl. MOITHOCTD CHJTBI.

Kunernueckass »oHeprus MarepuanbHoil Touku. Teopema 00 W3MEHEHUU
KWHETHUYECKON HEPTUu.

[lorenuumaneHas sHeprus. IloTeHumanbHas 3HEpPrus ynpyro JaehpOopMUPOBAHHON
npyxunbl. [loTeHnmansHas sHeprus Tena BOIU3M MOBEPXHOCTH 3EMIIH.

[ToTrennuanpHbie ¥ HEMOTEHIMATBHBIE CHIIBL. CBsI3b PAa0OTHI HETIOTEHIIMATBHBIX CHJT
C U3MEHEHHEM MEXaHWYECKOW YHEPTHH CUCTEMBI Tell. 3aKOH COXPaHEHHUS MEXaHHMUYECKOU
HEPIHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoHCTBA M MPAKTHUYECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KHHHBIN MMUCTOJIET, ABMKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOEC IBHKEHUE.

[lepexon noTeHMaNbHON 3HEPTUU B KUHETUUYECKYIO U 0OpaTHO.
Yuenuueckuti sxcnepumenm, nabopamopmvie pabomuwl

N3yuenue abCONIOTHO HEYIIPYTOro yAapa ¢ MOMOUIbIO IBYX OJAMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOM >HEpPruu Teja
Ha MpUMepe pacTsHKEHUS! Pe3MHOBOTO KIyTa.

Paznen 3. MoJieky/sipHast pu3UKa U TEPMOJIMHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUUECKOM TEOPUM U HX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep JIBUKEHUS U
B3aMMO/JICUCTBUS YaCTHUL] BellecTBa. MoJies CTpOEHHUsI ra30B, KUJIKOCTEN U TBEPIBIX Tl
U 00BbsICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeliel. Macca 1 pa3Mepbl MOJIEKYI.
KomnuectBo BemectBa. [locrosinnas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama Temnepatyp
Lenbcus.

Mogenbp uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETUYECKOU
TEOpUHU UACATLHOTO raza. AOCONIOTHAS TeMIlepaTypa Kak Mepa CpeaHed KMHETHYeCKOU
SHEPTUM TEIUIOBOTO JBIKEHMS dacTull rasa. lllkama temnepatyp KenbBuna. I'a3oBbie
3akoHbl. YpaBHeHne MengeneeBa—Knaneiipona. 3akon JlameroHa. WM3omporeccsl
B HJIeaJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe npencrapieHue
U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue yCTponcTBa U MPaKTUUECKOE IPUMEHEHHE: TePMOMETP, OapoMeTp.
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Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOLIUE TUCKPETHOE CTPOEHHUE BellecTBa, Gororpaduu MOJEKy
OPraHUYECKUX COCTUHEHUN.

OnpiThl 10 UG Y3UN KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBHYKEHUS.

Mogens onbrta IlTepHa.

OMBITHI, I0KA3bIBAIOIIME CYIIECTBOBAHUE MEXKMOJICKYJISIPHOTO B3aUMO/ICHCTBHUS.

Moaens, HUTFOCTPUPYIOIAs IPUPOIY AABJICHHUS T'a3a HA CTEHKU COCYA.

OMBITHL, WIUTIOCTPUPYIOUIUE YPABHEHUE COCTOSIHUS UEATBHOTO I'a3a, U30MPOLECCHI.
Yuenuueckuti axcnepumenm, 1abopamopHule padonol

OnpeneneHrie Macchl BO3yXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEpPEHUN 00BhEMa
KOMHATBI, JaBJICHUS U TEMIIEpaTypbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXY ITapaMEeTPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. OcHogbl mepmoOuHaMuKu

TepmonnHamuueckass cucremMa. BHYTpeHHssT DJHEprus TEPMOAMHAMUYECKOU
CUCTEMBI M CIOCOOBbI €€ m3MeHeHHs. KonaudecTBo TemioTel W padota. BHyTpeHHss
SHEPrus OAHOATOMHOI'O WJCAIBHOIO Ta3a. Buipl Temonepenadyu: TEILIONPOBOIHOCTD,
KOHBEKIIUS, M3JIy4YeHHE. YIelibHas TEIUIOEMKOCTh BellecTBa. Koau4yecTBO TEMIOThI
IIPU TEIIONEpeaaye.

[Tonsitue 06 annabarHom npouecce. [lepBblit 3akoH TepMoaMHaMUKH. [Ipumenenue
NEPBOrO0 3aKOHAa TEPMOJMHAMUKHM K wu3ompoueccam. I'paduyeckas HHTEpHpeTanus
paboThI raza.

Bropoii 3akoH TepmoanHaMuki. HeoOpatuMocTh Mpo1ieccoB B MPUPOJE.

TemoBeie MamuHbl. [IpuHIUMIBL OEHCTBUS TEemIOBbIX MamuH. [IpeoOpa3zoBanus
SHEPruu B TEIUIOBBIX MalMHAX. K03 puuueHT nojae3noro 1eiCTBUS TEMIOBOM MAaIIUHBI.
[ukn KapHo u ero xo3@UIMEHT MOJE3HOTO AEHCTBUS. DKOJOTHUUECKHUE MPOOIEMBI
TEIUIOPHEPTETUKHY.

TexHuyeckue ycTpoHCTBA U MPAKTUYECKOE NMPUMEHEHHE: ABUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJOJWIbHUK, KOHAULMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEN >HEpPIruM Teja MpU COBEpPUIEHHH PAaOOThI: BBUIET MPOOKU
u3 OyTBUIKM TIOJT JIEHCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue 3¢upa B JaTyYHHOU TpyOKe
MyTEM TPEHHUSI (BUACOJEMOHCTPALIHS).

N3menenne BHyTpeHHEH SHEPruu (TeMIepaTyphbl) Tea Mpyu Terionepeaaye.

OneIT 110 a1MabaTHOMY PACHTUPEHUIO BO3AyXa (OMBIT C BO3IYIITHBIM OTHUBOM).

Mopnenu mapoBod TypOMHBI, JIBUraTelii BHYTPEHHETO CrOpaHusi, pPEeaKTHUBHOIO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3mepenue yenpHoN TEIIOEMKOCTH.

10



denepanbhas padboyas nporpamma | @usuka. 10-11 kiaccel (6a30BbIi ypOBEHD)

Tema 3. Azpecammnbie cocmoanusn eeuecmea. Dazosvie nepexoowvl

[TapooOpazoBanne u KoHaeHcarws. Mcmapenwe u kumeHue. AOCONIOTHAs u
OTHOCHUTENbHAsl BJIAQXKHOCTb BO3AyXa. HacelmeHHbslii mnap. VYgaenbHas —TeruioTa
napooOpa3zoBaHusl. 3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHHS OT JABJICHUS.

Teépnoe Tteno. Kpucrammmueckune u amopdubie Tena. AHHU3OTPONHS CBOMCTB
kpuctauioB. JKuakue kpuctauipl. CoBpeMeHHble Marepuanbl. [lnaBienue wu
KpUCTaJUIM3alus. Y IenbHas TerioTa miasieHus. Cyonumarus.

VYpaBHEeHHE TEIIOBOTO OamaHca.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICUXPOMETP,
KaJOpPUMETP, TEXHOJOTMU TIOJYYEHUS COBPEMEHHBIX MAaTepHajoB, B TOM YHUCIE
HaHOMaTEpPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIIIICHHBIX MAPOB.

Kurnenue npu nOHMXKEHHOM JIaBICHUU.

Cnioco0Ob1 U3MEPEHUS BIAKHOCTH.

Habmtonenue HarpeBaHusl U IJIaBJIEHUS KPUCTAIIMUECKOTO BEILIECTBA.

JIeMOHCTpanysi KpUCTAILIIOB.

Yuenuueckuti sxcnepumenm, nabopamopHuie pabomul

W3MepeHre OTHOCUTENLHON BIQXKHOCTH BO3TyXa.

Pa3znen 4. JiekTpoauHaMuKa
Tema 1. dnekmpocmamuxa

DJIeKTpU3alusl TeNl. DJNEKTPUUECKUM 3apsa. J[Ba BuAa S3JIEKTPUYECKUX 3aAPSIOB.
[IpoBOAHUKH, AUDIIEKTPUKA W MOJYNPOBOAHUKUA. 3aKOH COXPAHEHUS SJIEKTPUYECKOTO
3apsna.

B3aumopeiictBue 3apsinoB. 3akoH KynoHa. TodeuyHBI 3JIEKTPUYECKUNA 3apsi.
Onekrpruueckoe noje. Hanpssk€HHOCTD d5eKTprdecKkoro nous. [IpuHnun cyneprno3nnmuu
AIEKTPUUECKUX ToJeN. JIMHUKA HAPSKEHHOCTH SJIEKTPUYECKOTO TOJIA.

PabGora cun snektpocratudeckoro mons. [lorenmman. Pa3HOCTH MOTEHIMANOB.
[IpOBOIHMKM H JOHMAJIEKTPUKKA B JJIEKTPOCTAaTUYECKOM moJe. [Iuanexkrpuyeckas
IIPOHUIIAEMOCTb.

OnektpoéMkocTe. KoHaeHcaTop. OJEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsLKEHHOTO KOHJIEHCATOPA.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE NPHUMEHEHHE:  DJIEKTPOCKOIL,
ANIEKTPOMETP,  DJIEKTPOCTAaTHUECKas  3allluTa,  3a3eMJICHHE  3JIEKTPONpHOOpOB,
KOHJICHCATOp, KOIMPOBAJIbHBIN anmapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOKCTBO ¥ IPUHLIMI AEHCTBUS JJIEKTPOMETPA.

B3anmoneicTBre HA3JIEKTPU30BAHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSHKEHHBIX TEJ.

[IpoBOIHHMKH B IEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

11
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JIMDNEKTPUKH B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOMIAJM IUIACTHH,
PacCTOSIHUS MEXIY HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHJIEHCATOopa.
Yuenuueckuti saxcnepumenm, 1abopamopHule padonol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannstii 3nekmpuueckuil mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUI TOK. Y CIIOBHSI CYIIECTBOBAHUSA JJIEKTPUUECKOTO TOKA. VICTOUHUKH
Toka. Cuna toka. [IocTOsSHHBIN TOK.

Hanpspokenne. 3akon Oma 17151 y4acTKa LEenH.

ONEKTPUYECKOE  COMPOTHUBJIEHUE.  YIENBHOE  CONPOTHBIICHHE BEILECTBA.
[TocnenoBarensHOE, MapajUIEIbBHOE, CMEIIAHHOE COEIMHEHNE POBOJHUKOB.

PaGota snextpuueckoro Toka. 3akoH Jxoymns—Jlena. MOMHOCTE AJIEKTPUIECKOTO
TOKa.

DIEKTPOABMKYILAsA CHJIAa U BHYTPEHHEE CONPOTUBIICHHE MCTOYHMKA TOKA. 3aKOH
OmMa 1151 moJTHOM (3aMKHYTOM) aiekTpruyeckoi 1enu. KopoTkoe 3ambikaHue.

DJIEKTPOHHASA MPOBOAUMOCTH TBEPJBIX METAILIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METAJIIOB OT TemIieparypbl. CBEPXIPOBOIUMOCTD.

DJIeKTpUUYECKUl TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmympoBoguuku. CoOCTBEHHAs: M TPUMECHAs TIPOBOJAUMOCTD MOIYITPOBOIHHUKOB.
CpoiicTBa p—n-nepexoxa. IloaynpoBogHUKOBBIE TPUOOPHI.

DIIEKTPUYECKUI TOK B pACTBOPAX U PACIIABAX JICKTPOJIUTOB. DIEKTPOJIUTHIECKAS
JTACCOUMAIUS. DIEKTPOIIH3.

DnekTpuueckuil TOK B razax. CamMoCTOATENbHBIA U HECAMOCTOSITEIbHBIN pa3psi.
Momnnus. [1na3zma.

TexHnyecKue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UICTOYHUKHU TOKa, AJIEKTpOHArpeBaTeIbHbIe MPUOOPHI, IEKTPOOCBETUTEILHBIC
npuOOphl, TEPMOMETP  COMPOTUBIICHUS, BAKyyMHBIM  JIUOJ, TEPMHUCTOPHl U
(b oTOpE3UCTOPHI, MOTYITPOBOIHUKOBBIN U0/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKA U HaIPSKEHUS.

3aBUCUMOCTb COMPOTUBIICHUS LIWIMHAPUIECKUX TPOBOAHUKOB OT JJIMHBI, TJIOIIAIH
MONIEPEYHOI0 CEYEHUSI U MaTeprala.

CwmenianHO€ COEIMHEHUE TTPOBOTHUKOB.

[Ipsmoe  W3MepeHHe  BIEKTPOABMXKYIIEW  cuibl.  KopoTkoe — 3amblkaHue
rajbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoit pa3ps U NpOBOJAUMOCTb BO31YXa.

OaHOCTOPOHHSIS MPOBOAUMOCTD JIMO/IA.

12
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Vuenuueckuil sxcnepumenm, nabopamopHule pabomol

M3yueHne CMEIIaHHOTO COSIMHEHUST PE3UCTOPOB.

W3mepeHne DICKTPOIBMKYILICH CHJIBI HMCTOYHMKA TOKAa W €r0 BHYTPEHHETO
COIIPOTHBIICHUSI.

Habmonenue anekrpoinusa.

Me:xnpeaMeTHbIe CBA3U

Nzyuenue kypca pusnku 6azoBoro ypoBHs B 10 kacce oCyIiecTBIsIETCS C YUETOM
COJZIEPKATEIBHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMU MaTe€MaTUKH, OMOJIOTUU, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnvie nousamus, CBSI3aHHBIE C UW3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SIBICHUE, HAYYHBIN (DakT, Tumoresa, pusnueckas BEIWYHHA, 3aKOH, TEOpUS,
HaOJII0/IeHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MO/IENb, U3MEPEHUE.

Mamemamuka: pelieHHE CUCTEMBbl ypaBHEHUH, JIMHEHHas (QyHKIMs, napadoa,
runepOoia, UX TpapUuKu U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIHUU: CUHYC, KOCHHYC,
TAHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPBI M MX
IIPOCKIMU HA OCU KOOPAWHAT, CIIOKEHNE BEKTOPOB.

Buonocus: mexaHuuyeckoe IBM)KEHHE B JKMBOM mnpupozae, aud¢ysus, ocmoc,
TEIVIOOOMEH >KMBBIX OpPraHU3MOB (BBl TEIUIONEPENAYH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUUYECKUE SBJIICHUS B KUBOU IIPUPOLE.

Xumus: ACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAsE Macca, TEIUIOBBbIE CBOWMCTBA TBEPJIBIX TEJ, XKUJKOCTEH W Ta30B,
AIEKTPUUYECKHE CBOWCTBA METAIIOB, JJIEKTPOJIUTUYECKAS JUCCOLMALINS, TaIbBAHHKA.

l'eocpacghus: BIaxxHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBMXKEHHA C HCHOJIb30BAHUEM MEXAHM3MOB, YYET
TPEHUS B TEXHUKE, MOAIIMIIHUKYA, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HWMITYJIbCA
B TEXHUKE (pakera, BOJAOMET U JIpYrHe), ABUTATeNb BHYTPEHHETO CropaHusi, mapoBas
TypOuHa, OBITOBOW XOJIOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUHN MOTYYEHHSI COBPEMEHHBIX
MaTepHaloB, B TOM YHMCIIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH, AJIEKTPOCTATHYECKAS
3aIuTa, 3a3€MJIEHUE AJIEKTPONPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTED,
AJIEKTpOHArpeBaTeNbHbIE NPUOOPHI, JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC
Pa3znen 4. JiekTpoauHaMuKa
Tema 3. Maznummnoe noye. In1eKMPOMACHUMHAA UHOYKUUSA

[ToctositHHbIE MarHuThl. B3auMOIEMCTBUE TMOCTOSTHHBIX MAarHUTOB. MarHuTHOe
nosie. BekTtop MarHUTHOM MHAYKIMHU. [IpUHIMII Cyneprno3uuyuy MarHUTHBIX IIOJIEH.
JIvHnn MarHuTHOM MHAYKIMK. KapTuHa TMHUIA MarHUTHOW MHIYKIHH T1OJIS1 TOCTOSTHHBIX
MAarHMuTOB.

MarauTtHOE TOJIE MPOBOJHKMKA ¢ TOKOM. KapThHa NMHUNA MHAYKUMA MAarHUTHOIO
IIOJISI NIMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJIHMKA, KATYLIKH
¢ TokoM. OmeiT Opcrena.  BzawmonelicTBUe  MPOBOJHUKOB € TOKOM.
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Cuna Ammepa, e€ MOJlyJib U HalpaBJICHUE.

Cuna Jlopenua, e€ mMoayiab W HalpaBlieHHE. [[BUKEHUE 3apsHKEHHOM YacCTHILIbI
B OJIHOPOJAHOM MarHUTHOM mosie. PaGota cuibl JlopeHiia.

SIBneHuE 3IEKTPOMArHUTHOW MHAYKIMH. [IOTOK BEKTOpa MarHMTHOM WHAYKIUU.
DIEKTPOABUKYILASA CUJIA MHAYKIMU. 3aKOH AJIEKTPOMArHUTHOM MHAYKuu Papanes.

BuxpeBoe snektpuueckoe — mosie.  ONEKTPOABWKYINAsS  CWIa  UHAYKIUU
B IPOBOJIHUKE, IBUKYILIEMCS IMOCTYIIATEIbHO B OJJTHOPOTHOM MAarHUTHOM MOJIE.

IIpaBuio Jlenna.

NHIyKTUBHOCTSD. SIBnenue CaMOMHIYKIIUH. DNEeKTPOABIKYILAS cuia
CaMOWHIYKIIUH.

DHeprusi MarHUTHOTO MOJS KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHU4ecKue yCcTpOCTBA M MPAKTUUYECKOE MPUMEHEHHE: MOCTOSHHBIE MArHUTHI,
BJIEKTPOMATHUTBI,  3JICKTPOJBUTATENb,  YCKOPUTENIM  J3JEMEHTapHBIX  YacCTHII,
WHIYKIMOHHAs MEYb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHUE ANEKTPOHHOTO MyYKa MATHUTHBIM TOJIEM.

JIvHUY MHIYKIMU MarHUTHOTO TOJIS.

B3anmopencTere 1ByX NPOBOAHUKOB C TOKOM.

Cuiia Amnepa.

JerictBue cuiibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHOW WHYKIIVH.

[TpaBuno Jlenua.

3aBUCUMOCTDh 3JIEKTPOABMKYIIEH CHIIBI HMHIYKIHUM OT CKOPOCTH H3MEHEHHS
MAarHUTHOTO MOTOKA.

SIBiIeHE CAMOVMHYKIIWH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3ydyenne MaraHuTHOTO TOJIS KaTYIIKHA C TOKOM.

UccnenoBanue AeiCTBUS MTOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue ABICHUS 3JICKTPOMArHUTHOM MHIYKIIUH.

Paznen 5. Kote6anust u BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KON€OAHUA

KonebarenbHast cuctema. CBoOOIHBIE MeXaHUYECKUE KoseOaHus. ['apMoHnyeckue
koneOanus. Ilepuoa, yactora, amruuryna u (aza xonebanuil. IIpyKUHHBIA MasTHUK.
MaremaTuueckuii MasiTHUK. YpaBHEHUE TapMOHMYECKHX KoJjiebanuil. IlpeBparienue
HHEPIrUU MPU FAPMOHUUYECKUX KOJICOaHMSIX.

Koneb6arenbubiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUs B UJ€aTbHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHMYECKHMMU M 3JIEKTPOMArHUTHBIMU
koneOanuamu. @Dopmyna TomcoHa. 3aKOH COXpPaHEHUS DSHEPIMM B HJICATHHOM
Kosie0aTeIbHOM KOHTYpE.
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[IpenacraBinenue o 3aryxamnmx KojeOaHUsX. BbIHYKIEeHHbIE MeEXaHUYECKHe
koneOanus1. Pezonanc. BeiHyXI€HHBIE 2JTIEKTPOMArHUTHBIE KOJICOAHUS.

Ilepemensblii TOK. CHHYCOMAAIBHBIN NEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKAa. AMIUTUTYAHOE U JEHUCTBYIOIIEE 3HAYCHUE CUJIbI TOKA U HAIPSIKEHUS.

Tpanchopmarop. IlpousBojacTBo, mepenadya U MOTpeOJCHUE DIICKTPUUECKOU
SHEPruu. OKOJIOTUYECKHME PUCKHA TP MPOU3ZBOACTBE HJEKTposHepruu. KynbTypa
MCIIOJIb30BaHUS 3JICKTPOIHEPTUU B TTIOBCEIHEBHOM KU3HHU.

TexHu4ecKue yCTpoOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: JIEKTPUUYECKUN 3BOHOK,
reHepaTop NMEPEMEHHOI0 TOKA, JJMHUHU SJIEKTpOIepe/iay.
Jlemoncmpayuu

UccnenoBanue mapaMeTpoB  KojeOAaTeNbHOM  cHUCTeMbl  (NMPY>XKUHHBIM WM
MaTeMaTUYeCKU MasSTHHK).

HaGmronenue 3aryxaronmx KoJieOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOaHUH.

Hab6mronenue pezonanca.

CBoOOAHBIC PJIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcnuiorpaMmbl - (3aBUCUMOCTH  CHJIBI TOKA M HaNpsDKEHUS OT  BPEMEHH)
JUTSL DJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pezonanc mnpu  mocCienOBaTEbHOM  COCIMHEHUH  PE3UCTOPa,  KaTYIIKH
WHYKTUBHOCTH U KOHJIEHCATOPA.

Mojens TUHUM SJIEKTpONepeaadH.
Vuenuueckuti sxcnepumenm, 1abopamopHwle pabomol

NccnenoBanue 3aBUCUMOCTU TIEPHOJIa MAJIBIX KOJIEOAHUM Tpy3a HA HUTHU OT JIJIMHBI
HUTHU ¥ MacChl rpy3a.

UccnenoBanne mepeMEHHOr0 TOKAa B LENH M3 MOCIEIOBATEIBHO COCIUHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOPa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 80HbL

MexaHnnueckue BOJIHBI, ycioBus — pacnpoctpaHeHusi. Ilepuon.  CkopocTb
pacnpocTpaHeHus U JAJivHa BoJHBL. [lonepeunsie u mpooibHbIe BOHBL. MHTEphepeH s
U qudpakius MeXaHU4eCKUX BOJIH.

3Byk. CxopocTh 3ByKa. ' poMKoCTh 3ByKa. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHbIE  BOJHBL. YCIIOBUSI HU3IYYEHHS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHuasi opuentanus BektopoB E, B, vV B anexrpomarHuTHoil BosiHe. CBOWCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)K€HUe, NpeJIoMJIeHHe, ToJsipyu3anus, Audpakius,
untepdepeniusa. CKopoCTh dIEKTPOMArHUTHBIX BOJIH.

[[lxama »IEKTPOMArHUTHHIX BOJH. [IpUMeHEHHE SJIEKTPOMATHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUACHUS. Patronokaus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIECH CpeIbl.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHME:  MY3bIKaJbHBIC
MHCTPYMEHTBI, YJIbTPa3ByKOBasg JHAarHOCTMKa B TEXHUKE MW MEIMIIMHE, pajaap,
pPaIUONPUEMHUK, TEJIEBU30D, AHTEHHA, TenedoH, CBY-neus.
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Jlemoncmpayuu

OO6pa3zoBaHue U pacIpPOCTpaHEHUE TTOTIEPEUHBIX U MPOAOIBHBIX BOJIH.

Kone6mromieecs Teno kak HCTOYHUK 3BYKA.

HaGmronenune oTpakeHus U MpeoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenne natepdepernnn u qudpakiini MEXaHHIECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUIMTYJOM W 4acTOTOU
KoJieOaHMi.

UccnenoBanue CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXXEHUE, MPETOMIICHHE,
noJisipu3anys, Audpakius, tHTephepeHITUs.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonrHETHOE pacIpOCTPAHEHUE CBETA B OJTHOPOIHOM
cpene. Jlyd cBera. ToueUHbII HICTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHune U300pakeHUM
B IJIOCKOM 3€pKaJie.

[Ipenomnienue cBera. 3aKOHBI MPEIOMIICHHS CBeTa. AOCOJIOTHBIN TMOKa3aTesb
npenomieHus. [lonmHoe BHyTpeHHee oTpaxeHue. llpenenpHbIi  yroix MOJIHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus cBera. ClnoxHbIld cocTaB Oenoro ceera. L[Ber.

Cobuparoiue 1 paccenBaromniyie JuH3bl. ToHkas nuH3a. DOKYCHOE pacCTOSHUE U
onTHYeCcKas cuiaa TOHKOW JjuH3bL. [locTpoeHune wu3zo0pakeHUM B coOUparoOlUX U
paccenBaronx JuH3ax. opmysia TOHKOM JUH3bI. Y BETUYEHUE, TaBAEMOE JTMH30M.

[Ipenenbl NpUMEHUMOCTH TEOMETPUUECKOUN ONTHKHU.

BonnoBas ontuka. Untepdepennius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HAOJIIO/IEHUsT MaKCUMyMOB MU MHUHHMYMOB B HMHTEPHEPEHIIMOHHOW KapTHHE OT JABYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxius ceera. dudpaxkiuonHas peméTka. YCIOBUE HAONIONCHUS TJIABHBIX
MaKCUMYMOB TPHU TTaJICHUH MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoicTBa U MPaKTUIECKOE MPUMEHEHHE: OUKH, JyTa, (hoToarmapar,
MPOEKIIMOHHBIN armapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, AU(PPAKIIMOHHAS
pELIETKA, TOISPOULL.

Jlemoncmpayuu

[IpamonuHEetHOE  pacmpoCTpaHEHHWE,  OTPAKEHHE W NPEJIOMIICHUE  CBETA.
OnTrdeckue mprudOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. MoJienb CBETOBOAA.

UccnenoBanue cBONCTB M300paKeHUM B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIA.

Hab6mronenue natepdepeHIiny cBeTa.

Hab6monenne nudpaxium cBeta.

Hab6mronenue qucnepcnn cBeTa.
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[TonyyeHue crekTpa ¢ MOMOIMIbIO MPU3MBL.
[Toydenue criekTpa ¢ MOMOIIbIO TUPPAKITMOHHON PEIIETKH.
Habmonenue nosnsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol
N3mepenune nokazarens MpeaoMIIEHUs CTEKIIA.
HccnenoBanue cBOMCTB U300paKEHUN B JIMH3AX.
Habmonenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI CHeIMAIbLHOM TEOPUH OTHOCUTEIHLHOCTH

['panunibl TPUMEHUMOCTH KJacCHyeckor MexaHuku. IlocTynaTel crnenuanbHON
TEOPUU OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHIUIT OTHOCUTEJIbHOCTH DUHIITEITHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHM U COKpAILCHUE
JUTMHBI.

DHEprusl U UMITYJIbC PEIATUBUCTCKON YACTHULIBI.

CBsI3b MacChl C SHEPTUEN U UMITYJILCOM PEJISITABUCTCKON YaCTUIIbl. DHEPIHs TTOKOSI.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmol K6anmoeoii ONMuUKU

®oronsl. Popmyna [lnanka cBs3u 3HEpruM (POTOHA C €ro 4acToTOM. DHEprus u
UMITYJIBC GOTOHA.

OtkpeiTie u wuccinenoBanue ¢orodpdexra. Ombitel A.I'. CronmeroBa. 3aKOHBI
dotorpdexra. VYpaBHenue OuHmTeHAa M1 PoTtorddexra. «KpacHas rpaHHLIa»
dboTodrddekra.

JlaBnenue cBera. OnbiThl [1.H. JleGenena.

XHUMHYECKOE JICUCTBHUE CBETA.

TexHuueckne yCTpoilcTBa M NPAKTUYECKOE TpPUMEHEHHE:  (OTODIIEMEHT,
(boTOaaTUMK, COJTHEUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT0o3PheKT Ha YCTAHOBKE C IMHKOBOM TIACTUHOM.

UccnenoBanue 3akoHOB BHeNTHEro (GoTodddekTa.

Ceeroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pesepdopga 1o paccessHUIO — 0-4aCTHIL.
[Tnanerapnas moaens atoma. [loctynatsl bopa. U3nyuenue u nmornorienre GoTOHOB NpU
MEPEXOJIE ATOMA C OJJTHOTO YPOBHS SHEPIUM Ha Ipyroil. Buael ciekTpoB. CekTp ypoBHEN
SHEPIUM aTOMa BOJIOPOAA.

BonnoBeie cBoiicTBa uactuul. Bomubel ne bpoitng. KopmyckynsipHo-BOIHOBOM
JTyaJIn3M.

CroHTaHHOE U BBIHYX/ICHHOE U3Ty4YCHHE.

TexHuyeckue yCcTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: CIIEKTPaJbHBIM aHajIu3
(cnekTpockor), nasep, KBaHTOBBIN KOMIIBIOTED.
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Jlemoncmpayuu
Mopnens onbita Pesepdopna.
Onpenenenrie JUIMHBI BOJIHBI Jia3epa.
HabmroneHne nMHEHYaThIX CIEKTPOB H3ITYICHHS.
Jlazep.

Yuenuueckuti saxcnepumenm, 1abopamopHule padonol
Habmronenre nuHEHYaTOrO CreKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI,  JIOKa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
pagnoakTuBHOCTH. OmnbITel Pe3epdopra 1o ompenencHuio cocTaBa pPaJroOaKTHBHOTO
n3nydeHusi. CBoiicTBa anbda-, 6era-, ramma-u3aydeHus. Bimsane pagnoakTHBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OtkpeiTHE TpOoTOHa W HeWTpoHa. HyknonHas wmognenbs saapa ['eiizeHOepra—
NBanenko. 3apsn saapa. MaccoBoe uucio saapa. M3oTons.

Annda-pacnaz. DIEKTPOHHBIA U TMO3UTPOHHBIN OeTa-pacnan. ['amma-uziydeHue.
3aKOH paIMOAKTUBHOIO pacnaja.

DHeprust CBsi3U HYKJIOHOB B spe. SnepHbie cuibl. JledekT maccsl sapa.

Snepneie peakuuu. /leneHre U CUHTES saEp.

Snepusiit peaktop. Tepmosinepasiii cunTe3. [IpobieMbl U MEPCHIEKTUBBI SIIEPHON
SHEPreTUKU. DKOJOTHUYECKNE ACTIEKTHI SICPHOM SHEPIETHUKHU.

DneMeHTapHble YacTulibl. OTKpBITHE TO3UTPOHA.

Metobl HAOIIOIEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHII.

dyHIaMEHTAJIbHbIE B3aUMOICUCTBUS. ENMHCTBO (pn3nuecKoil KapTUHBI MUpA.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, Kamepa
BunbcoHna, siiepHbIil peakTop, aroMHasi Oomoa.
Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHIL.
Yuenuueckuti sxcnepumenm, 1abopamopHuvle padonol

UccnenoBanue TpekoB yacTHil (10 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUHU U ACTPOPU3UKHI

Ortansl pa3BUTHS acTpoHOMUHU. [IpuKkiagHOE W MHUPOBO33PEHUECKOE 3HAYEHUE
aCTPOHOMMUHU.

Bup 3B€31H0r0 HEOa. Co3Be3aus, spKUe 3BE3/IbI, IUNIAHETHI, UX BUAUMOE JBUKEHUE.

ConHeunas cucrtema.

Connue. ConHeuHasi akTUBHOCTD. McTounuk sHeprun CoJiHIa U 3BE31. 3BE3/bI, UX
OCHOBHBIC XapaKTEPUCTUKU. J[Marpamma «CIEKTPAIbHBIM KJIACC — CBETUMOCTBY. 3BE3/IbI
[JIABHOM TMOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTbY JJIsl 3BE3/] TJ1aBHOMN
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. COBpEMEHHBIE MPEICTaBIICHUS
0 TIPOUCXOXKIECHUM U 3BOTIOUMHU COJTHIA U 3BE3/]. DTalbl )KU3HU 3BE3].

Mnieunsiii [Tyt — Hamia ['anaktuka. [lonoxenue u neuxxenne Connua B ["anaktuke.
Tunbl ranaktuk. Panguoranaktvky u kBazapsl. UEpHBIE ABIPHI B SA/Ipax rajlakTHK.
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Bcenennas. Pacmmpenune Bceenennoii. 3akon Xa0O06mia. Pa3z0eranue rajgakTuk.
Teopwust bosbiioro B3peiBa. PEMMKTOBOE M3TydYEHHUE.

MacmtabHast ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnbie npoOiaemMbl aCTPOHOMUM.
Vuenuueckue nabarooenus

HabGmoneHnss HEBOOPYXKEHHBIM TJIA30M C  HWCIOJB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUN JJIs1 ONpEeNICHUs TI0JI0KEHUS HEOECHBIX O0OBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1isi CeBEpHOro MOIyIIapUs U IPKUE 3BE3/IbI.

Hab6monenus B Teneckon JIyHsl, manet, Meunoro [TyTu.

O06o01marnee NOBTOPEeHNE

Ponb ¢u3uKKM U aCTPOHOMHUM B SKOHOMHYECKOM, TEXHOJIOTUYECKOM, COLMATIBHON U
ITUYECKON cdepax NeATEIIbHOCTH YEeNOBEKa, POib M MECTO (PU3MKKM M aCTPOHOMHUU
B COBPEMEHHOM Hay4yHOW KapTWHE MHpa, posib (PU3NYECKOW Teopuu B (POPMHUPOBAHUU
NpEICTaBICHU O (PU3MYECKOW KapTWHE MHpa, MECTO (PU3MYECKOM KApTUHBI MHUPA
B OOIIIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEJICTABICHUHN O IPUPO/IE.

MesxknpeaMeTHbie CBA3HU

N3yuenne kypca ¢puzuku 0a30Boro ypoBHsa B 11 kimacce ocymecTBiIsieTcs ¢ y4EToM
CoJIepXKaTeIbHBIX MEKITPEAMETHBIX CBSA3EH C KypcaMud MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemuvle nousamusi, CBSI3aHHBIE C HW3YYCHHEM METOJIOB HAYYHOTO
MO3HAHUSI: SBJICHUE, HAy4yHbIH (akT, runote3a, puznueckas BEJIMYUHA, 3aKOH, TEOPUS,
HaOIIOZICHUE, YKCIIEPUMEHT, MOJICITMPOBAaHNUE, MOICIIb, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPaBHEHUM, TPUTOHOMETpUYECKUE (YHKIIUU:
CHHYC, KOCHHYC, TAaHT€HC, KOTAHI€HC, OCHOBHO€ TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M WX TPOCKIMM HA OCH KOOPJWHAT, CJOKEHHE BEKTOPOB, MPOU3BOHBIC
AJIIEMEHTAPHBIX (PDYHKIHMA, MPU3HAKK MOA0OHS TPEYTOJILHUKOB, OMPEISICHUE TUIOIAIN
IUIOCKUX (QUTYp U 00bEMA TEll.

buonoeus: >nekTpudeckue SBIECHUS B )XKMUBOW MpUPOJIE, KojieOaTeIbHbIC ABMKSHUS
B )KMBOW MPHUPOJAE, ONTUYECKUE SBJICHUS B >KUBOM NPUPOAE, ACHUCTBUE paavalluu
Ha >KUBBIEC OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsl CTPYKTypa TBEPIBIX TEll,
MEXaHU3MbI 00pa30BaHUS KPUCTAJUTMUECCKOM PEIIETKH, CIICKTPAIbHBIN aHAIH3.

l'eoepaghusi: MarHUTHBIC TIONMFOCA 3€MJIM, 3QJICKH MArHUTHBIX pya, (oTochEMKa
3€MHOM MOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPSICCHHUI.

Texunonocusa:  JAUHAM  DJIGKTpoINEpenad, TeHepaTop  IMEPEeMEHHOro  TOKa,
AJIEKTPOJIBUTATE b, MHAYKIIMOHHAS TIeUb, pajiap, paJuonpUEMHIUK, TEIEBU30p, aHTCHHA,
tenehon, CBU-neuyb, NpOSKIMOHHBINA ammapar, BOJOKOHHAS ONTHKA, COJIHCYHAs
Oarapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMUBI 110 PU3UKE
HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mnpeamera «@du3nMkay Ha YpPOBHE CpEAHEr0 OOIIero
obpazoBaHus (0a30BBI YpPOBEHB) JODKHO OOECIEUUTh JOCTHKEHHUE CICAYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOEHUSI Y4eOHOro mpeameTa «DU3NKa» JOJIKHBI
oTpakaTb ~ TOTOBHOCTb M CIIOCOOHOCTh  OOYy4aloluMXCsi  PYKOBOJCTBOBATHCS
chopMHUpPOBaHHOW BHYTPCHHEW TO3WIMEH  JIMYHOCTH, CHCTEMOW IICHHOCTHBIX
OpHUEHTAINH, TO3UTUBHBIX BHYTPEHHHUX YOEXKIECHUN, COOTBETCTBYIOIIUX TPAAULIMOHHBIM
IEHHOCTAM POCCHICKOTO OOIIEeCTBa, PACHIUPEHUE >KU3HEHHOTO OIbITa M OIBITA
JEATEIIBHOCTH B TIPOLIECCE pPEAJU3AlMU OCHOBHBIX HANpPAaBICHUN BOCIUATATEIBHOU
JIEATEIIbBHOCTHU, B TOM YUCJIE B YaCTH:

1) rpaaaHCKOr0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTh TPAXKIAHCKOW MO3UMIMU OOydYarolerocsi Kak aKTHBHOIO U
OTBETCTBEHHOTI'O YJIEHA POCCUICKOTO OOIIECTBA;

[IPUHATHE TPaJAULIMOHHBIX 00I11eYEIIOBEUECKUX I'YMaHUCTUYECKUX 51
JEMOKPATUYECKUX LICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpPECax IPAKIAHCKOIO
oO11ecTBa, y4acTBOBaTh B CAMOYIIPAaBJIEHUH B 00pa30BaTeIbHON OpraHu3aluiy;

YMEHHUE B3aWMOJEHCTBOBATH C COLMAIBHBIMA MHCTUTYTAMU B COOTBETCTBUM C HUX
(GYHKUMSAMU U HA3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOM NESTENBHOCTH;

2) IaTPUOTHYECKOTO BOCTIUTAHUS:
c(OpPMUPOBAHHOCTh POCCUICKON IPa’kJaHCKON UACHTUYHOCTH, MaTPUOTU3MA;
LHEHHOCTHOE OTHOLIEHHWE K TIOCYJapCTBEHHBIM CHMBOJIAM, JIOCTH>KEHHSIM
POCCHUICKMX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEICHHUS;

CIIOCOOHOCTh  OlIEHMBaTh CHUTYallUl0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B
IEATENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUHMBOIO OYAyIIEro;

4) 3CTeTHYeCKOT0 BOCTIMTAHUSI:
ACTETUYECKOE OTHOIIEHHUE K MUPY, BKJIIOYas ICTETHKY HAyYHOTO TBOPYECTBA,
IIPUCYILIETO buznueckomn HayKe;
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5) Tpy10BOr0 BOCIIUTAHUA:

MHTEpEC K Pa3IuuHbIM cdepam NpodecCHOHATBHOW IesITeIbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (PU3UKOW M TEXHMKOW, yMEHUE COBEpIIaTh OCO3HAHHBINA BHIOOp Oymaymieit
npodeccur U peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIJIaHBL;

TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO 1 CaMOOOpPa30BaHMIO B 001aCTH (PU3UKU
Ha MPOTSHKEHUH BCel JKU3HU;

6) 3K0I0THY€eCKOr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTb HKOJIOIMUYECKOM KYJIbTYphl, OCO3HAHUE IT100aIBHOTO XapakTepa
HKOJIOTUYECKUX ITPOOIIEM;

IUIAHUPOBAHUE M OCYILIECTBICHHUE JEHCTBUN B OKPYXKAIOLIEH Cpele Ha OCHOBE
3HAHUA LEJIEN YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA;

Pacmmpenue omnpiTa IEATENBHOCTH 3KOJIOTMYECKOW HANPaBICHHOCTH HAa OCHOBE
UMEIOIIMXCS 3HaHUH 10 QUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NUECKON HAYKU;

OCO3HAaHME LEHHOCTU HAy4YHOW JEATENbHOCTH, TOTOBHOCTh B IIPOLIECCE M3YUECHHS
(GU3MKM  OCYHIECTBIIATH  IMPOEKTHYID M HUCCIEIOBATEIbCKYI)  JEATEIBHOCTD
WHJVBUTyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTesibHbIe YHUBEPCAJbHBbIE Y4eOHbIE JHeHCTBHS
ba3oBble JJoruueckue aeiicTBusa:

CaMOCTOSITEJIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBaTh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OTPEIEIATH LU eITeIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX IOCTUKEHUS,

BBISIBJIAITh 3aKOHOMEPHOCTH W TPOTUBOPEUHMS B PACCMATPUBAEMBIX (DU3HUECKUX
SIBJICHUSIX

pa3pabaThiBaTh IJIaH pEHICHUS MpoOJeMbl C YYETOM aHaIM3a MMEIOIIUXCS
MaTepUAIbHBIX 1 HEMATEPHUAJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JI€ATECIBHOCTh, OILICHUBATh COOTBETCTBHE pE3yJIbTATOB
1EJISIM, OLIEHUBATh PUCKU MOCIEACTBUN IEATEIHHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH PabOTy B YCIIOBHUSX PEaIbHOTO, BUPTYAIBHOTO H
KOMOHMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX ITPOOJICM.

ba3oBrble uccienoBare/ibCKue 1eHCTBUS:

BIAJCTh HAyYHOW TEPMHUHOJIOTHEH, KIIOUEBHIMH TIOHATUSAMH U METOJaMHU
bu3nyecKoi HayKu;

BIJCTh HAaBBIKAMU Y4E€OHO-MCCIEIOBATEILCKOW M TPOEKTHOW JIEATEILHOCTH
B o0Onactu (PU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IOHCKY
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METOJIOB pelIeHHs 3a7a4 (PU3MUECKOT0 COJIEPKaHUsl, IPUMEHEHUIO Pa3IMUHbIX METOJIOB
NO3HAHUS;

BJIQJ€Th BUJAMHU JEATEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIIPETAIMU, MPeoOpa30BaHUIO0 U MPUMEHEHHUIO B Pa3jIMYHbIX y4E€OHBIX CUTYaIIMSX,
B TOM YHCJIC TIPU CO3JaHUH YUE€OHBIX TPOEKTOB B 00JIACTH (PU3UKU;

BBISIBIISITh IIPUUMHHO-CIIEICTBEHHBIE CBSI3M U AKTYaJIM3UPOBATH 33/1a4y, BbIIBUTATh
TUNOTE3Y €€ pelleHus], HAaXOAUTh apryMEHThI JUIsl JOKA3aTeIbCTBA CBOUX YTBEP)KICHUH,
3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHUS;

AHAIM3UPOBATh IMOJIYYEHHBIE B XOJ€ PEIICHUS 3aJa4yd PE3yJIbTaThbl, KPUTUUECKU
OIIEHUBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSAX;

CTaBUTh M  (POPMYyJIUPOBATh COOCTBEHHbIE 3aJaud B  0Opa3oBaTEeNbLHOU
JESATEIIbHOCTH, B TOM YHCIIE IPU U3YUEHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;,

yMETh  MEPEHOCUTh 3HaHMs 10 (U3MKEe B  MPaKTUUECKyr0  0o0JacThb
KU3HEJECATEIBHOCTH;

YMETh UHTETPUPOBATh 3HAHUSI U3 Pa3HBIX IPEAMETHBIX 001acTeH;

BBIJIBUTATh HOBBIEC UJEH, MPEAJIaraTb OPUTMHAIBHBIE TIOJIXO/IbI U PELICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIINE AIbTEPHATUBHBIEC PEILICHHUS.

Pabora ¢ undpopmanueii:

BJIaJIETh HAaBBIKAMHM TIONy4YeHUsT HUHPOpMAUU  (PUBNYECKOTO  COJICPIKAHMS
U3 WCTOYHWKOB PAa3HBIX THIIOB, CAMOCTOSTEILHO OCYIECTBISATh IIOMCK, aHaJM3,
CUCTEeMATH3aIlMI0 W HWHTEpHIpeTanuio HHPOpPMAIMK Pa3IUYHbIX BHIOB U  (opm
MIPEICTaBIICHMSI,

OIICHUBATH JJOCTOBEPHOCTH MH(POPMAITUH;

UCTIONIb30BaTh CPENCTBa MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMA
B pCIICHWM KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPraHW3allMOHHBIX  3a/1a4
c coOmogeHueM TpeOOBAaHUM HPrOHOMHUKH, TEXHUKH OC30IaCHOCTH, THTHCHBI,
pecypcocOepekeHrs, TPABOBBIX M O3TUYECKUX HOPM, HOPM HWHGOPMAITMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COACP)KAHWS B PA3TMUHBIX (hopMmaTax ¢ y4éToM
Ha3HaueHusT WHQPOpPMAIMU U IEJICBOM ayJIWTOpUU, BBIOMpPAs ONTUMAIBHYIO (opMy
MPEJICTABICHUS ¥ BU3yaJIN3aIIHH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC y4eOHbIe TCHCTBUSA:
OCYIIECTBIISATH OOIIEHUE HAa ypoKaxX (DU3UKU U BO BHEYPOUHOU JIEATEIBHOCTH;
pacrno3HaBaTh MPEANOCHUIKH KOHPJIUKTHBIX CUTYAIMi ¥ CMSITYaTh KOH(JIUKTHI;
paBBépHYTO N JIOTUYHO U3JIaraTb CBOIO TOYKY 3PCHUA C HUCITIOJIb30BAHUCM A3bIKOBBIX
CPEACTB;
NOHUMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHOW U MHIUBUAYAIbHON padOThI;
BbIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JIEUCTBUM C y4ETOM OOLIUX HHTEPECOB,
1 BO3MOKHOCTEH KaXXJ0TI'0 4JICHA KOJIJICKTHBA,
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IIPUHUMATD LEJIM COBMECTHOU JEATEIbHOCTH, OPIaHU30BBIBATH U KOOPAMHUPOBATH
JICACTBUSA M0 €€ JOCTUKEHUIO: COCTABIIATh IUIaH ACUCTBUM, PaCIIPEAEIATH PO C YUETOM
MHEHUI y4aCTHUKOB, OOCYKJaTh pPE3yIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KayeCTBO CBOET0 BKJIaJla M KaXJOro y4YacTHUKAa KOMaHIbl B OOIIMii
pe3yJbTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaraTb  HOBBIE TMPOEKTHI, OLICHUBaTh HJAEHM C TMO3ULUMHA  HOBU3HBI,
OPUTMHAJILHOCTH, PAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJISITh O3UTUBHOE CTPATETMUYECKOE IMOBEJICHUE B PA3IUYHBIX CUTYalLUsX,
IPOSIBIISATH TBOPYECTBO U BOOOPAKEHHUE, OBITh NHULIMATUBHBIM.

PerynsiTuBHble YHUBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUA
Camoopranmsanms:

CaMOCTOSITEJIBHO OCYIIECTBIISATh IMO3HABATEIBHYIO ACSITEILHOCTh B 00J1acTH (PU3UKU
U aCTpPOHOMHHM, BBIBIATH MPOOJEMBbI, CTaBUTh U  (OPMYJIMPOBaTh COOCTBEHHBIE
3a]a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEIICHHUs PAaCYETHBIX M KAYECTBEHHBIX 3aJad,
IUIAH  BBIMOJHEHHUS] MPAKTUYECKOW pabdoThl € YYETOM HMMEIOIIMXCA PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIIUpATh pAMKH y4e€OHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a PEIICHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CrocoOCTBOBATh (HOPMUPOBAHUIO M TPOSIBICHUIO IPYIUIIMU B 001acT (DU3HKH,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTeNIbHbBIN U KYJIbTYPHBII YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIaJICTh HaBBIKAMU I103HABATEJILHOM pedIeKCHMH KaK OCO3HaHMsI COBEPILAEMBIX
JNEHUCTBUM U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIBTATOB U OCHOBAHHI;

UCMOJIb30BaTh NPUEMBI peduieKCHUM Ui OLEHKM CHUTYyallud, BbIOOpa BEPHOTO
pelLieHus;

YMETbh OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATh PELICHUS N0 UX CHU)KECHMIO;

MPUHUMATh MOTUBBI U apPTYMEHTHI IPYTUX MIPU aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATH ce0sl, TOHMUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX ITPU AHATIU3€E PE3YJITATOB AEATEIBHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B mnpouecce AOCTMKEHUS JMYHOCTHBIX PE3YJITaTOB OCBOEHHUS MPOTrPamMMBbl
no ¢Qusuke I8 ypOBHSA CpeaHero oOmero o0pa3oBaHMs Y OOYyYaroIIuXcs
COBEPIIEHCTBYETCS SMOLIMOHATBHBIN MHTEJUIEKT, IIpeIToJIararoii
c(hopMUPOBAHHOCTb:
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CaMOCO3HAHHUS, BKJIIOYAIOLIET0 CHOCOOHOCTh MOHMMAaTh CBOE 3MOIMOHAIBHOE
COCTOSIHWE, BUJIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHON 3MOIMOHAILHOW C(ephl, ObITh
yBEpEHHBIM B cebe;

CaMOpEryJIUpOBaHUs, BKJIIOYAIOMIETO  CAMOKOHTPOJb, YMEHHE IPHUHUMATh
OTBETCTBEHHOCTbH 3a CBOE MOBEICHUE, CIOCOOHOCTD a/IalITUPOBATHCS K SMOIIMOHAEHBIM
U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMK, BKJIIOYAIONICH CTpeMJICHHE K JOCTHKCHHIO LETH WU
ycriexy, ONTHUMH3M, HHHUIMATUBHOCTb, YMEHHE JEWCTBOBAaTh, HCXOIS W3 CBOHX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh IMOHMMAaTh SMOLMOHAIBLHOE COCTOSHHE
JPYTUX, YYUTHIBATh €r0 MPH OCYLIECTBICHUH OOIIEHHS, CIIOCOOHOCTh K COUYBCTBHUIO H
COIEPEeKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIOYAIOLINX CIOCOOHOCTb BBICTPaMBATh OTHOILICHHS
C IpYTUMH JIFOJIbMH, 3a00TUTHCSI, IPOSBIISITh UHTEPEC U pa3peiiaTh KOHQIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenust B 10 ki1acce mpeameTHbIE pe3ynbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXaTh C(POPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHHIA:

JIEMOHCTPUPOBATh HA TMpPUMEpPax pojiib M MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOM HAYYHOM KapTUHbI MHpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTHH, B IPAKTUYECKON EATEIBHOCTH JIFOJICH;

YUYUTHIBATh  TPAHUIIBl  MPUMEHEHHS  U3YYCHHBIX  (DU3WYECKUX  MOJENICH:
MaTepuagbHas TOYKa, WHEpLUajIbHas cHUCTeMa OTCU€ra, aOCOJIIOTHO TBEPAOE TEO,
WJCAJbHBIA Ta3, MOJEIA CTPOCHUS Ta30B, JKUAKOCTEM W TBEPABIX TEJ, TOYCUYHBIN
ANEKTPUUECKHUN 3aps]l IPH pelIeHnH (PU3NUECKUX 3a/1ay;

pacrnio3HaBaTh (HU3MYECKUE SBJICHUSA (MPOIECCH) U OOBSICHITH WX Ha OCHOBE
3aKOHOB MEXAHWMKH, MOJEKYJIPHO-KMHETUYECKOM TEOPUU CTPOCHMSI BEIIECTBA U
JJIEKTPOAVNHAMUKHN: PABHOMEPHOE M PAaBHOYCKOPEHHOE IMPSMOJIMHENHOE JIBUXKEHUE,
CBOOOJIHOE TMaJCHUE TEJ, JBUKEHHE IO OKPYXKHOCTH, WHEpLUs, B3aUMOecTBUE
ten, auddy3us, OpPOYHOBCKOE [BM)KEHHE, CTPOCHHE KHUAKOCTEM W TBEPIBIX Tel,
U3MEHEHHEe Oo0bEMa Tel NpU HarpeBaHWM (OXJIAXACHHH), TEIJIOBOE paBHOBECHE,
UCIapeHue, KOHAEH Calus, MJIaBJIeHue, KpUcTauin3anus, KUIeHUe, BIaKHOCTh BO3/1yXa,
MOBBIIICHUE JABJIEHUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYHE, CBA3b MEXKIY
napaMeTpaMu COCTOSIHMSI Ta3a B M30IpOLEccax, dJIEKTPU3aluus TeJ, B3aUMOJEHCTBUE
3apsI0B;

OMKCHIBATh MEXAHWYECKOE JBUKEHHUE, WCIHONb3yd (DU3UUYECKUE BEJIMYMHBL:
KOOpAMHATA, MyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJIA, UMITYJIbC
Tena, KWHETWYECKas DHEPrus, NOTCHIUAJIbHAs JHEPrus, MeXaHudeckas pabora,
MEXaHMYEeCKass MOIIHOCTh; MPU ONKUCAHWUU MPABUIBLHO TPAKTOBATh (PU3UYECKHUN CMBICI
UCTIOJIb3YEMBIX BEIUYMH, WX OOO3HAYCHHWS W CAWHMIBI, HAXOAWTh (POPMYIIBI,
CBSA3BIBAIOIIME  JaHHYIO  (PU3MYECKYI0 BEIMYMHY C  JPYTMMH  BEJIMYUHAMU;
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ONMCHIBAaTh W3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEJl U TEIUIOBBIE SIBJIEHUS, HUCIOJIB3YS
¢u3nyeckre BETUYMHBL: JABICHUE Ta3a, TEMIepaTypa, CpeaHssl KHHETHUECKas SHePTrHs
XaOTUYECKOTO  JBWKEHUSI MOJIEKYJ, CpPEAHEKBAApPAaTUYHASI CKOPOCTh  MOJIEKYJ,
KOJINYECTBO TEIUIOTHI, BHYTPEHHSsSI 3HEprus, padoTa rasza, KodQQUUIUEHT MOJE3HOIO
JICMCTBUS TEIJIOBOTO JABHUTATENs; NMPU OMHCAHWW TMPABWIBHO TPAKTOBATh (DU3MUECKUI
CMBICJI HCIOJIb3YEMbIX BEJIMYMH, MX O003HAUEHUS M EIUHMILIBI, HAXOAUTh (HOPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PH3UUECKYIO BEIMYUHY C JPYTUMHU BEIHMYUHAM;

ONKCHIBATh M3YyYEHHBIE 3JEKTPHUUYECKHE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKUE
SBJICHUS (TIPOLIECCHI), MCIONB3Yys (PU3MUECKUE BEJIMYMHBL: AJIEKTPUUECKUN 3apsij,
AIIEKTPUUYECKOE I10JIE, HANPSHDKEHHOCTh TOJS, MOTEHLMAN, Pa3HOCTh IOTEHIHUAJIOB,;
IIPU ONMUCAHUU MPABIIFHO TPAKTOBATh (PU3UUECKHUIA CMBICI HCIIOJIb3YEMBIX BETUUYHH, UX
0003HauUEHUsI U €JUHMIIBI; YKa3bIBaThb (POPMYIIbI, CBSI3BIBAIOLIUE JAHHYIO (DU3MUYECKYIO
BEJIMYMHY C IPYTUMHU BETUUHHAMY;

aHAJIM3UPOBaTh (PU3NYECKUE MPOLIECCHI U SIBICHUS, UCIIOJB3Ys (PU3NUECKUE 3aKOHbI
Y NpUHLUIBL 3aKoH BcemupHoro tarotenus, |, Il u 1l 3akonsr HeroToHa, 3akoH
COXpPaHEHHUsS] MEXAHWYECKOM HHEPruu, 3aKOH COXPAaHEHUS HMIIYJIbCa, MPUHIUI
CYNEpNO3ULUN CWJI, NPHUHLIMII PABHONPABUS HWHEPLUHMAIBHBIX CHCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETUYECKYI0O TEOPHIO CTPOEHUS BEILECTBA, T'a30BbI€ 3aKOHBI, CBSI3b
CpeIHEeW KHUHETUYECKONM DSHEPIUU TEIJIOBOTO JBMXKEHHUS MOJIEKYJ € aOCONIOTHOM
TEMIEPATYpOH, MEPBBIA 3aKOH TEPMOIAMHAMHUKHU, 3aKOH COXPAHEHHUS DJIEKTPUUYECKOIO
3apsga, 3akoH KylioHa, Mpu 3TOM pa3iauyarh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOE BbIpaXKEHUE U YCIOBUS (TPaHHULbI, 00JaCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE NPHUHILMIBI JEHCTBUS MAIlMH, MPUOOPOB M TEXHUYECKHX
YCTPOWCTB; pa3iuyaTh YCJIOBHMsS HMX O€30IacCHOIO HCIOJIb30BaHUS B IIOBCETHEBHOM
KHU3HU;

BBITMIOJHATh KCIEPUMEHTHI IO UCCIEAOBAHUIO (PM3MUYECKHUX SIBICHUN U MPOLIECCOB
C HCHOJb30BAaHUEM TPSMBIX, U KOCBEHHBIX HW3MEPEHHU, MpU 3TOM (POPMYIMPOBATH
npoOJjieMy/3aiady W THUIIOTE3y y4eOHOTO JKCIEPUMEHTa, COOMpaTh YCTAHOBKY
U3 MPEAJI0KEHHOT0 000pYy10BaHus, TPOBOAUTH ONBIT U (DOPMYIHPOBATH BBIBOIBI;

OCYIIECTBJISATh MPSIMbIE U KOCBEHHbIE U3MEPEHUsT (PU3NUECKUX BEIMYHH, IPU 3TOM
BbIOMPATh ONTUMAJIBHBIM C€HOCOO HM3MEPEHUs] U HUCIHOJb30BATh H3BECTHBIE METOJIbI
OILIEHKH TOTPEIIHOCTEN N3MEPEHHNN;

MCCIIEI0OBaTh 3aBUCUMOCTU MEXIY (PU3NUECKUMU BEITMYMHAMU C UCHOJIb30BAHUEM
OpSIMBIX MU3MEPEHHH, IPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YJIbTAThI
MOJIyYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUJE TaOIULl U TpaduUKOB, JETaTh
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEIOBAHMUS;

co0umo1aTh MpaBuiia 0€30MacHOTO TPYyAa MPH MPOBEIECHUHN UCCIEI0BAaHUM B paMKax
y4eOHOr0 3KCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOW M TPOEKTHOM JAesITeNTbHOCTH
C UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYA0BaHUS;

pemaTh pacy€THbIe 3a/a4il C SIBHO 33/JaHHOM (PU3UYECKON MOJEINbIO, HUCIOJB3Ys
¢u3nueckre 3aKOHbl W TMPUHLMUIIBI, HA OCHOBE aHallM3a YCIOBUS 3a7aud BBIOMpATh
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($U3NYECKyI0 MOJENb, BBIACIATh (PU3NUYECKHE BEIMUMHBI U (POPMYIbI, HEOOXOIUMbIE
Ui €€ pelieHusi, IPOBOIUTh PACYETHI U OIICHUBATH PEAIbHOCTh MOTY4YEHHOTO 3HAYECHUS
(bU3HYECKON BEITUYUHBL;

peliaTh KaueCTBEHHbIC 3aJlayM: BBICTpAUBATh JIOTMUECKHM HENPOTUBOPEUHUBYIO
[ETIOYKY pAacCyXJEHUH C OMopoil Ha W3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3HIeCKHe SIBICHUS;

WCIOJh30BaTh NPU PEUICHUH Y4YeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM JJIsl TIOMCKA, CTPYKTYpUPOBAHHS, WHTEPHpPETAlMM U MPEACTaBICHUS
y4eOHOH ¥ HayYHO-TIOMYJISIPHON WH(POPMALINH, TTOTyYSHHOW U3 Pa3INYHbIX HICTOYHHUKOB,
KPUTHUYECKU aHAIM3UPOBATH MOTy4aeMyr0 HHPOPMAIIHIO;

HNPUBOIUTHL MPUMEpPHl BKIAJa POCCUHCKMX M 3apyOCKHBIX YUYEHBIX-(H3HKOB
B pa3BUTHE HAYKU, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKH U
TEXHOJIOTHUH;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (U3MKE B TOBCEIHEBHOW >KU3HU
g obecriedeHrs O€30MaCHOCTU IMPH OOpALEHUH C MPUOOpAaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, IS COXPAHEHHUS 370POBbS U COOJIOACHUS HOPM OSKOJOTHYECKOTO
MIOBEJICHUSI B OKpYXKaroIlel cpene;

paboTaTh B rpymIe ¢ BHIIOJHEHUEM Pa3IMYHbIX COLUANBHBIX POJIEH, IJIAHUPOBAThH
paboTy TpyMNIbl, panUOHAIbHO pACHPENEisATh O0S3aHHOCTM U IJIAHUPOBATh
JEeSITebHOCTh B HECTAHAAPTHBIX CHUTYalUsAX, a/J€KBATHO OLIEHWBATh BKIJAJ Ka)KIOTO
U3 YYaCTHUKOB TPYIIIIbI B PEIIEHUE paccMaTpuBaeMoi NpoOIeMBbl.

K xonmy oOyuenust B 11 kiacce mpeameTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha TMpUMEpax poib U MecTo (puzuku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHbBI MHUPA, B Pa3BUTUHA COBPEMEHHOM TEXHUKUA U
TEXHOJIOTUM, B TMPAKTUYECKOW JESITEIbHOCTH JIIOJIEH, LEJIOCTHOCTh M E€IUHCTBO
(bu3nyecKkoil KapTUHBI MUPA;

YUYHUTHIBATh TPAHUII MMPUMEHEHHSI WM3YUYEHHBIX (U3MYECKUX MOJIETCH: TOUCUHBIH
AIEKTPUYECKUN 3apsif, JIyd CBETa, TOYEUHbI UCTOYHUK CBETA, A/I€pHAsi MOJEIb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO Sijpa MpH pelieHruH (PU3NIECKUX 3a]1ay;

pacrio3HaBaTh (pu3znueckue sBICHUS (MPOLECCh) U OOBACHITH MX HA OCHOBE
3aKOHOB DJICKTPOJUHAMUKM M KBAaHTOBOW (DU3WKH: DJIEKTpUYECKas MPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XHWMHYECKOE, MArHUTHOE JCHCTBUSA TOKA, B3aUMOJICHCTBUE
MarHuTOB, 3JEKTPOMArHUTHAs WHIYKLHUS, JTEUCTBUE MAarHUTHOIO MOJSl Ha MPOBOJHUK
C TOKOM W JBWXKYIIMHCS 3apsif, DOJICKTPOMArHUTHBIC KoJeOaHWUsS W  BOJIHBI,
MPSIMOJIMHEMHOE PACTIPOCTPAHEHUE CBETA, OTPAKCHHE, MpEIoMIICHUE, HHTepdepeHIus,
nudpakiys W TOJSIpU3alMsl CBETa, JIUCIEepCUs CBeTa, (oTodeKTpuueckuil 3¢ ekt
(potoaddext), cBeTOBOE MaBICHUE, BO3HUKHOBEHHE JIMHEHYATOro CIHEKTpa aroma
BOJIOPO/A, €CTECTBEHHAs u HCKYCCTBEHHAs PaIMOAKTUBHOCTD;
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ONKCHIBaTh HW3YYECHHBIE CBOICTBAa BEUIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTHYECKHE, DIEKTPUYECKYIO IPOBOAUMOCTh PA3IMYHBIX CPEA) U DJIEKTPOMATHUTHBIC
ABJICHUS (TIPOIIECCHI), UCTIONB3YsST (PU3NUYECKHE BEIMYMHBI: AJICKTPUUECKUN 3apsi, cuia
TOKA, DJIEKTPUYECKOE HAIPSDKEHHE, DJIEKTPUYECKOE  COIPOTUBIICHUE, PAa3HOCTH
MOTEHITNAJIOB, AIEKTPOIBIKYIIAS CHIIa, padOTa TOKA, MHAYKIUS MAarHUTHOTO TOJIsA, CHJIa
Awmriepa, cwia JlopeHua, WHAYKTHBHOCTb KaTYLIKH, OSHEPIUs JIIEKTPUYECKOIO H
MarHWTHOTO TOJIEH, MEPUO M YacToTa KojeOaHUil B KoJieObaTenbHOM KOHTYpE, 3apsi U
CHJIa TOKa B TPOIECCe TapPMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE
pacCTOsIHME M ONTHYECKAs CWJIA JIMH3bL, NPU ONWCAaHUM IPAaBUIBHO TPAKTOBATH
(U3NYECKUIT CMBICIT MCIIONIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS M €IUHUIIbI, YKa3bIBATh
(opMyJIbl, CBSI3BIBAIOILUE TAHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMY;

OIKCHIBATh U3YUYECHHbIE KBAHTOBBIC SBJICHUS U IPOLECCHI, UCIONB3YS (pU3NUECKUE
BEJIMYMHBIL: CKOPOCTh MIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI ¥ 4acTOTa CBETA, YSHEPTHUs
¥ UMITyJIbC (DOTOHA, IEPHUOJ TOTypacnaaa, SHEPTUs CBSI3U aTOMHBIX AJIEP, PU ONHUCAHUN
IPaBUIILHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJB3YEMbBIX BEJIMYMH, UX 0003HAUECHUS U
€IMHUIIBI, YKa3blBaThb (DOPMYJIbI, CBA3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIUYHUHY
C IpYTUMH BEJIMYMHAMU, BBIYUCIIATH 3HaUCHUE (PU3NYECKON BEITUYNHBI;

aHAIM3UPOBATh (PU3UUECKUE POLECCH U SIBJICHUS, UCIIOJIB3YS (PU3NYECKUE 3aKOHBI
Y TPHUHLUIBL: 3aK0OH OMa, 3aKOHBI ITOCJIEI0OBATEIEHOTO U MApAJUIEIbBHOTO COCIUHEHUS
IIPOBOJTHUKOB, 3aKOH JIkoyns—JIeHna, 3aKOH DSJEKTPOMAarHMTHOM HHAYKIMH, 3aKOH
NPSIMOJIMHEMHOIO  pacnpoOCTPAHEHUS] CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI
IpeJOMJICHUSI CBETa, ypaBHEHUE OWHINTEWHa Uil (oTodpdeKTa, 3aKOH COXpPaHEHMS
SHEPruH, 3aKOH COXPAHEHUS HMITYJbCa, 3aKOH COXPAHEHHS AJIEKTPUYECKOro 3apsija,
3aKOH COXPAHEHUsI MaCCOBOI'0 YMCIIA, IOCTYJIAThl bopa, 3aKOH paJiMOaKTUBHOIO pacnajia,
Opd 3TOM Ppa3UyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIPAYKEHUE U YCIOBUA (TpaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

ONpEAEIATh HANpPABJIECHUE BEKTOPA WHAYKIMM MAarHUTHOTO IIOJISI ITPOBOJHUKA
C TOKOM, cuiibl Amniepa u cuibl JIopeHia;

CTPOUTh U OIKCHIBATh M300pak€HUE, CO3/1aBaEMOE IUIOCKHM 3€pKajioM, TOHKOM
JIMH301;

BBITOJIHATH SKCIEPUMEHTHI IO UCCIICOBAHNIO (PU3MUECKUX SIBJICHUN U MPOLECCOB
C HCIOJb30BAHUEM IMPSMBIX, M KOCBEHHBIX W3MEpPEHUU: NpH 3TOM (POpPMYIHpPOBATH
npoOjieMy/3aiady W THUIIOTE3Y Yy4eOHOTrO JKCIIEPUMEHTa, COOMpaTh YCTAHOBKY
U3 MPEAJIOKEHHOT0 000pYy10BaHus, TPOBOAUTH ONBIT U (DOPMYIHPOBATH BBIBOIBI,

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NUECKUX BEIUYUH, ITPH ITOM
BBIOMpATh ONTUMAJBHBIA CHOCOO M3MEPEHHS W UCIHOJb30BaTh HM3BECTHBIE METOJbI
OLICHKH TTOTPEIIHOCTEN U3MEPEHNUN;

UCCIIEZIOBAaTh 3aBUCUMOCTH (PU3UYECKHX BEJIMYMH C HCIOJIB30BAaHUEM MPSIMBIX
U3MEpPEHUIl: TpU O3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHpPOBATh PpPE3YJIbTAThI
MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BETUYMH B BUAE TaOIMI U rpaduKoB, JenaTh
BBIBO/JIbI no pe3ynbTaram UCCIIeIOBaHMUS;
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co0umo1aTh MpaBuia 0€30MacHOrO TPyAa MPH MPOBEIECHUHN UCCIEI0BAaHUM B paMKax
y4eOHOTO HSKCIEepUMEHTA, Y4eOHO-UCCIIEAOBATENbCKOW U MPOEKTHOW JESTETHbHOCTH
C MCTIOJIb30BAaHUEM M3MEPHUTEIBHBIX YCTPOMCTB U IAOOPaTOPHOTO 000PYAOBAHUS;

pemath pacy€THhIE 3aJlayll C SBHO 33JaHHON (PU3MYECKOW MOJENbI0, MCHOJb3Ys
¢usnyeckre 3aKOHBl U MPUHIMUIBI, Ha OCHOBE aHAJIM3a YCJIOBUSA 33/Ja4dl BbIOMPATH
(bu3MYECKYIO0 MOJIET, BBIIEATH (U3HUUECKHE BEJIMUYMHBI U (HOPMYIIbI, HEOOXOAUMBIE IS
e€ pelieHHs], MPOBOAUTh PACUYETHl M OLIEHUBATH PEATLHOCTH IOJIYYEHHOTO 3HAYECHHUS
(bU3HYECKON BEITUYUHBL;

peliaTh KaueCTBEHHBIC 3aJlayd: BBICTPAUBATh JIOTMUECKU HEMPOTUBOPEUUBYIO
LEMOYKY pACCYXKICHHM C ONOpPOM Ha U3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
busnueckue sIBICHUS;

UCIIONIb30BaTh MPU PEIICHWH YYeOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJOTMU JUIA TIOUCKA, CTPYKTYpUPOBAHMS, WHTEPIPETAUUd U MPEACTABICHUSA
y4eOHOU U HAyYHO-TIOMYJIAPHON HH(POPMAIIMHU, TTOTYYEHHOW U3 PA3IMYHBIX HCTOUHUKOB,
KPUTUYECKH aHAIU3UPOBATh MOJYyYaeMyl0 HHPOPMaLUIO;

OOBSCHATh TPUHIMIMBI JACUCTBUS MAaIllUH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
pa3nuyaTh yCIOBUS UX 0€30MIaCHOr0 UCMOIb30BaHUS B IOBCEIHEBHOM KU3HU;

NPUBOJUTH TPHUMEPHl BKIAJa POCCHHCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYkKAIOUIETO MHUPA, B Pa3BUTUE TEXHUKU
1 TEXHOJIOTHII;

UCMOJb30BaTh TEOPETUYECKHE 3HAaHUSA MO (U3MKE B IOBCEJHEBHOM KHU3HU
Uit o0ecrieyeHnsi O€30MAaCHOCTH NpH OOpallleHuu ¢ NpubopaMd M TEXHHUYECKUMHU
YCTPOMCTBAMH, [UIsI COXpPAHEHHUS 370pOBbS U COOJIOACHUS HOPM 3KOJIOIMUYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CpEE;

paboTaTh B IPYyIIE C BBHIMIOJHEHUEM PA3IMYHBIX COIMATIBHBIX POJICH, TNIAHUPOBATH
paboTy TpyMIbl, palMOHAIBLHO paclpeAeNiarTh OOS3aHHOCTH U IUIAHUPOBATH
JESATENIbHOCTh B HECTAHJIAPTHBIX CHUTYalUAX, aJleKBaTHO OLEHUBATh BKJIAJ KaXXJI0TO
U3  YYaCTHMKOB  TpPYIIBI B pEIICHHE  paccMaTpuBaeMoil  TPOOJIEMBI.
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10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHBIE BUJIBI JIEITEIILHOCTH
pa3lieNioB U TEM [IporpamMmMHOe coniepskaHre
n/m 9acoB 00yYarommxcst

y4eOHOT0 MpeMeTa

Pasuen 1. ®dusuka u METOABbI HAYYHOTO IMO3H

aHuA

1.1 | ®uzuka u METOAbI 2 ®du3nKa — HayKa O MPUPO/IE. N3yueHne HayYHbIX (3IMOUPUUECKUX U
HAy4YHOT'O MO3HAHUs Hayunsie MeToabl MO3HAHUS TEOPETUUECKUX) METO0B MO3HAHUS
OKpY>KaroIIero MUpa. OKpPY>KaroIlero MUpa.
Ponsb sxcniepumenTa u Teopun OO6cyx1eHne rpaHull TPUMEHUMOCTH
B IIPOLIECCE TIO3HAHUS IPUPOBI. (U3HYECKHUX 3aKOHOB U TEOPHIl.
DKCIEPUMEHT B (hU3HKE. PaGota B rpymme nmo nmoAroToBKe
MonenupoBanue GU3HNIECKUX KOPOTKHUX COOOILLEHUI O POJIU U MECTE
SIBJIEHUN U nporeccoB. Hayunsbie (GU3KMKN B HAYKE U B MPAKTUYECKOM
runote3bl. U3ndeckue 3aKOHbI U NESATENIbHOCTH JIFOJIEH.
Teopu. ['paHUIB IPUMEHUMOCTH JleMoHCTpalus aHaIOrOBBIX U
dusnueckux 3akoHoB. [IpuHIUm 1IU(POBBIX U3MEPUTETTHHBIX MPUOOPOB,
COOTBETCTBHUSI. KOMITbIOTEPHBIX JJATYUKOB.
Ponb u Mmecto ¢usuku OcBoeHHe OCHOBHBIX MPUEMOB pabOThI
B (hOpMUPOBAHUU COBPEMEHHOM ¢ uudpoBoii 1aboparopueit o Gpusnke
Hay4YHOU KapTUHBI MUPA,
B PAKTUYECKOM IEATETLHOCTH JIFOACH
Uroro no pazaeny 2

! TIpu paspaGoTke pabGouell MPOrpamMMbl B TEMATMYECKOM ILUIAHMPOBAHUM JOJKHBI OBITh YYTEHBI BO3MOKHOCTH MCIOJIB30BAHHS DJIEKTPOHHBIX (LU(POBBIX)
00pa30BaTEIbHBIX PECYPCOB, SIBISIOMINXCS yueOHO-METOANYECKIUMHU MaTepraiaMy, COJAEePKaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 0Opa3oBaHUHU.
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Paznen 2. Mexanuka

2.1

Kunemaruka

MexaHndeckoe JBUKEHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO
newxkeHus1. CucreMa oTcuéra.
Tpaexropust.

[lepemerienue, CKOPOCTh (CpeHss
CKOpPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOpPEHHE MaTEPUAIbHON TOUYKH,
UX MPOEKIIMU HA OCH CUCTEMBI
koopauHar. CloKeHue
MIEPEMEICHUH U CIIOKEHUE
CKOpPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBUKECHHE.
['pacduku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHUS, MYTH U
nepeMeNIeHUs MaTepUuaIbHON TOUKH
OT BPEMEHH.

CBoboaHoe nazieHue. Y CKopeHue
cBOOOIHOTO ITaJIEHUS.
KpuBonunenHoe qBUKEHUE.
JIBr>KeHNnEe MaTEpUAIIbHON TOUKH
10 OKPY’KHOCTH C ITOCTOSIHHOM 11O
MOJYJIFO CKOPOCTBIO. YTJIOBast
CKOpOCTb, JIMHEWHAs! CKOPOCTb.
[lepron u yacTora oOparieHus.
LleHTpOCTpEMUTENBHOE YCKOPEHUE.
TexHuueckue yCTporucTBa u

[IpoBeneHne IKCIEPUMEHTA: U3YUECHHE
HEPAaBHOMEPHOTO ABUKECHUS C LIENBIO
ONPENEIICHUS] MTHOBEHHOW CKOPOCTH;
HCCIICIOBAHUE COOTHOLICHUSI MEXKTY
My TSIMU, TIPOUJICHHBIMU TEJIOM

3a MOCJIEA0BATENIbHBIE PABHBIE
MIPOMEXKYTKHA BPEMEHU TIPU
PABHOYCKOPEHHOM JIBH>KCHUH

C Ha4aJbHOM CKOPOCTBIO, PABHOM HYJIIO;
M3Y4YEHUE ABUKEHUS IIApUKa B BA3KON
YKUJKOCTU;, U3yUYECHHE JIBXKCHUS Tea,
OpOIIIEHHOTO TOPU30HTAIBHO.
OOBsicHEHHE OCHOBHBIX MTPUHIIUIIOB
JIEUCTBUSA TEXHUYECKUX YCTPOMCTB,
TaKUX KakK: COUJIOMETP, LICMTHBIE U
pEMEHHBIE TIepe/lauu JBUKEHUS; U
YCJIOBHM MX 0€3011aCHOTO
WCTIOJIb30BAHUSI B TIOBCETHEBHOM
KU3ZHHU.

Pelienne pacy€THbIX 33724 C SIBHO
3aJIaHHON (PU3UYECKON MOJCIIBIO

C UCMOJIb30BAaHUEM OCHOBHBIX (hOPMYIT
KUHEMATHKHU.

[loctpoenue u aHanu3 rpadukos
3aBUCUMOCTEN KHMHEMaTHYECKUX
BEJIMYMH OT BPEMEHHU

JUJIS1 PABHOMEPHOTO
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IMPAKTUYICCKOC IIPUMCHCHUC!
CIIMAOMCTP, JABUKCHUC CHAPAIOB,
OCITHBIC U peMéHHLIe nepcaauu

Y PaBHOYCKOPEHHOTO MIPSIMOJIMHEWHOTO
JIBUYKCHUA.

Pacrnio3naBanue Qpu3nuecKux siBICHUN
B YUEOHBIX OMbBITaX U OKPYXKaromien
’KU3HU: paBHOMEPHOE U
PAaBHOYCKOPEHHOE MPSAMOJIMHENHOE
JIIBIDKEHHE, CBOOOTHOE TTaJCHUE TEJl,
JBUYKEHUE TIO OKPY>KHOCTH.

Omnucanne MEXaHUIECKOTO JIBUKCHHS
C UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: KOOPJIWHATA, MYTh,
nepeMeIeHue, CKOPOCTh, YCKOPEHUE.
Pabora B rpynnax npu 1iaHupOBaHHUH,
MIPOBEICHUN U MHTEPIIPETALINN
pE3yJIbTaTOB OIBITOB U aHAJIN3E
JIOTIOJTHUTEITFHBIX NCTOYHUKOB
uH(pOpMaLIUU IO TEME

2.2

Jlnnamuka

[IpyHIMI OTHOCUTEIBHOCTH
["aynmanes. [epseiii 3akoH HproToHA.
MHepuuanbHble CHCTEMBI OTCUETA.
Macca Tena. Cuna. [Ipuaiun
CyHnepno3ulnu cuil. BTopoil 3aKkoH

Hprotona qjist MaTepUaIbHOM TOYKH.

Tperuit 3akoH HerotoHa

JUTSL MATEPUAIIBHBIX TOYEK.
3aKOH BCEMUPHOIO TATOTEHHUS.
Cuna tsoxectu. [lepas
KOCMHUYECKasi CKOPOCTb.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIINX
TeJl.

N3yueHne 3aBUCUMOCTH CHJIBI
YIOPYTOCTH OT AeopMaIlii; CpaBHEHHE
CHUJI TPEHUS TTOKOSI, KAaueHHS U
CKOJIBKCHHUSI.

OOBsACHEHNE HEBECOMOCTH.
[IpoBeneHue 3xcniepuMeHTa:
HCCJICIOBAHNUE 3aBUCHMOCTH CHIT
YIPYTOCTH, BOSHUKAIOITUX B MPYKUHE
1 PE3MHOBOM o0pasIie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec tena.

Tpenue. Buasl Tpenus (1Mokos,
CKOJIbYKEHUSI, KAUCHHUS).

Cuna tpenusi. Cyxoe TpeHue.
Cuita TpeHUs CKOJIBKEHUS U Chjla
Tpenus nokos. Koapdumment
TpeHus. Cuia COnpOTUBIICHUS
P JABUKEHUU TeJa B )KUIKOCTH
WJIM Ta3e.

[loctynaTenbHOE U BpalaTeabHOE
JBIYKEHUE a0COIFOTHO TBEPIOTO
Tena.

MOMEHT CHJIbI OTHOCUTEIBHO OCH
Bpaienus. [lnevo cuibl. YcnoBus
paBHOBECUS TBEPIOIO TENA.
TexHrnueckue ycTpoucTaa u
MPaKTUYECKOE TPUMEHEHHE:
MOAIIUITHUKY, JBUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB

nedhopMaIiy; U3y9eHUEe IBUKCHUS
Opycka Mo HaKJIOHHOMU IMJIOCKOCTH;
UCCJIEIOBAHUE YCIOBUN PaBHOBECHUSI
TBEPOTO TENa, UMEIOIIETO OCh
BpallCHUSI.

OO0BsicHeHre 0cOOCHHOCTEN
PaBHOMEPHOT'O U PABHOYCKOPEHHOTO
MPSIMOJTUHEHHOTO JIBUKEHUS,
CBOOOTHOTO MaJCHUS TN, IBUKCHUS
10 OKPYKHOCTH Ha OCHOBE 3aKOHOB
HproroHna, 3akoHa BCEMUPHOTO
TATOTEHUSL.

OObsiCHEHHE OCHOBHBIX IMPUHITUTIOB
JEHCTBUS TIOIIITUITHUKOB U X
MPAKTUYECKOrO TPUMEHEHHS.
OOBsicHeHUE IBUXKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Petienne pacy€THBIX 33714 C SIBHO
3aJIaHHON (PU3UYECKON MOJCITBIO

C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hopMys JUHAMUKH.

Pacno3naBanue (pU3NYECKUX SBJIICHUM
B Y4E€OHBIX OIBITAX U OKPYKAIOIICH
KU3HU: UHEPIUS, B3AUMOJICCTBHE TEJl.
AHann3 GU3NIECKUX MPOIECCOB U
SBJICHUM C UCTIOJIb30BAHNEM 3aKOHOB U
MIPUHITUIIOB: 3aKOH BCEMUPHOTO
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tsaroreHud, |, Il u 11l 3axonsr HetoToHa,
MIPUHIIAT CYTIEPIIO3UIINHA CHJI, IIPUHITUTI
PaBHOMPABHOCTH HHEPITUATBHBIX
CHCTEM OTCUETa

2.3

3aKOHBI COXPaHEHHUSI B
MEXaHHKe

NMitynsc MaTeprabHOW TOYKH
(Tena), CUCTEMBbI MaTepUAIIbHBIX

TOYCK. I/IMHy.TIBC CHJIbI 1 UBMCHCHUC
HMITYJIbCa TCJIA. 3aKoH COXpaHCHUA
HMITYJIbCA. PeakTuBHOC JABHMOKCHUC.

PaGota cuibl. MOIIHOCTD CUJTBI.
Kunernueckas sHeprus
MaTepUAIbHOU TOUKU. Teopema
00 M3MEHEHUU KUHETUYECKON
DHEPIUM.

IToreHManbHas SHEprusl.
IToreHManbHAsA SHEPTUS yIPYTO
nehOpMUPOBAHHOMN TIPY>KUHBI.
[ToreHManbHasg 3HEprus Tea
BOJIM3M TTOBEPXHOCTH 3EMIIH.
IToreHuManbHBIE U
HETOTEHIMAIbHbIE CUJIbl. CBS3b
pabOThI HEMOTEHIIMAILHBIX CHJT
C U3MEHEHUEM MEXAHUYECKOU
DHEPTUH CUCTEMBI TEJ. 3aKOH
COXpPaHEHUSI MEXaHUYECKON
SHEPIUM.

Ypyrue u Heynpyrue

IIpoBeneHUE HKCIIEPUMEHTA: U3YUYCHHE
a0COJIFOTHO HEYTIPYTOTro yAapa

C IOMOIIBIO ABYX OJIMHAKOBBIX
HUTSAHBIX MasATHUKOB; UCCIICIOBAHNE
CBSI3M paOOThI CUJIbI C U3MEHEHHEM
MEXaHUYECKON YHEPTUHU Tella

Ha [IPUMEPE PACTKEHUS PE3UHOBOIO
KTyTa.

OreHka aOCOIOTHBIX U OTHOCUTENIBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3HUECKUX
BEJINYUH.

Pemrenne pacy€THbIX 337124 C SIBHO
3aJIaHHON (PU3UYECKON MOJCITBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GopMyJ TMHAMHUKHU U 3aKOHOB
COXpaHEHUS.

Pelienne kayecTBEHHBIX 3a1a4

C OIOPO Ha U3yUEHHBIE B pa3/ieiie
«MexaHnKa» 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKUE SIBICHUS.

Onucanue MEXaHUYECKOIro JIBHKEHHUS C
UCIOJIb30BaHUEM (PM3HYECKUX BEJIMYUH:
VMITYJIbC TEJIa, KHHETUYECKasi YHEPT s,
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CTOJIKHOBEHHUSI.
TexHuueckue yCTporucTBa u
IIPAKTUYECKOE ITPUMEHEHNE:
BOJIOMET, KONEP, NIPY>KUHHBIN
IIACTOJIET, IBUKEHUE PAKET

NOTEHIMAIbHAs YHEPIHsl, MEXaHUYecKas
paboTa, MexaHU4YEeCKasi MOIITHOCTb.
Ananuz (pU3HYECKUX MPOIECCOB U
SIBJICHUH C UCTIOJIB30BAaHUEM 3aKOHA
COXpaHEHHs] MEXaHUYECKOW SHEPTHH,
3aKOHA COXpPaHEHUS] UMITYJIbCa.
OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB
JEeMCTBUS U PAKTUYECKOTO
NPUMEHEHHS] TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: BOJOMET, KOTIED,
IIPY’KUHHBINA IACTOJIET.

OObscHEHUE IBMXKEHUS PAKET C OMOPOi
Ha U3y4eHHbIC (PU3MUECKUE BETMUNHBI U
3aKOHBI MEXaHUKH.

Hcnonws3oBanne npu MOATOTOBKE
COOOILIEHNI O MPUMEHEHUH 3aKOHOB
MEXaHUKU COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTUH IS
MIOUCKa, CTPYKTYpHUPOBaHUS,
UHTEpHpETAUU U TIPeACTaBICHUS
uHpOpMAINU, KPUTUIECKUI aHaIN3
MoJTy4yaeMoi HH(popMaIuu

[TpoBeneHre KOCBEHHBIX N3MEPEHNUH,
VICCIIEIOBAHUM 3aBUCUMOCTEN
(¢u3nYecKrX BEIMYUH, IPOBEPKA
NPEUIOKEHHBIX TUTIOTE3

Hroro 1o pazaeny

18
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Pasznen 3. MoJiekyJsipHasi (pu3nKa M TEPMOJUHAMMUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KMHETUYECKON TEOPUN

9

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU

TEOPUHU U UX OIIBITHOE 0OOCHOBAHHUE.

BpoyHOBCKOE IBU>)KEHHE.
Juddysus. Xapakrep IBHKEHUS U

BSaHMO,Z[GfICTBPISI HaCTull BCIICCTBA.

Mopenu cTpoenus ra3os,
YKUJKOCTEU U TBEPIBIX TET U
O0OBsICHEHHE CBOWCTB BEIIECTBA

Ha OCHOBeE dTHUX Mojeiie. Macca n
pa3Mepsl MoJieKys. KonnuecTBo
BemiecTBa. [locrosanas ABoraapo.
TernmoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHue.
[ITxana remnepatyp Llenbcus.
Monenb uaeajJpbHOro rasa.
OcCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPHUH UJICATILHOTO Ta3a.

AOcoIoTHas TeMIieparypa Kak Mepa

CpeaHEN KUHETUYECKOM SHEPTUU
TEIJIOBOT'O IBMXKEHUS YaCTUIL ras3a.
[[Ixana remneparyp KenbBuna.
["a30BbI€ 3aKOHBI. Y paBHEHHUE
MenneneeBa—KianeipoHa.

3akoH [lansroHa. M3omporneccsl

[IpoBeneHUE SKCIIEPUMEHTA:
OIIpEICIIEHUE MacChl BO3AyXa

B KJIACCHOM KOMHATE HA OCHOBE
U3MepeHuit 00bEMa KOMHATBHI, 1aBJICHUS
Y TEMIEPATYPHI BO3AyXa B HEWl;
HCCJIEOBAHUE 3aBUCUMOCTH MEXKIY
napaMeTpaMu COCTOSTHUS Pa3pesKEHHOro
rasa.

Onenka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN M3MEpPEHUN (U3HUECKUX
BEJIUYMH.

OOBbsicHEeHNE OCHOBHBIX MPUHIIUIIOB
JEHCTBUI TEpMOMETpA U OapoMeTpa u
YCJIOBHM X 0€30M1acCHOT0
VCII0JIb30BAaHNS B TIOBCEIHEBHOM
KU3ZHMU.

PacnioznaBanue ¢puznyueckux siBICHUN

B Y4E€OHBIX OIMbBITAX U OKPYKAIOIICH
Ku3HU: TudPy3us, OpoyHOBCKOE
JIBUJKECHHE.

Onrcanvie TeMIOBbIX SBJICHUI

C UCMOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JIaBJICHUE ra3a, TeMIepaTypa,
CpeIHsIsl KHHETUYECKAasi SHEPIUsl
Xa0THYECKOTO ABUKEHUS MOJIEKYII,
CpeIHEKBaIpaTUUHasl CKOPOCTh

35



denepanbHas padboyas nporpamma | dusuka. 1011 kiraccsl (6a30BbIi YPOBEHB)

B WJICAJIbHOM T'a3€ C OCTOSIHHBIM
KOJIMYECTBOM BELIECTBA.
['paduyeckoe npeacrapieHue
M30IPOIIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHndyeckue ycTpoMCTBa U
MPaKTUYECKOE MPUMEHEHUE:
TEPMOMETP, OapOMETP

MOJIEKYJL.
Ananu3 GpU3nUecKux MpoLeccoB U
SIBJICHUH ¢ ucroyib3oBanuemM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CPEIHEH
KMHETUYECKON SHEPTUH TETLIOBOTO
JIBIKEHUST MOJICKYJ C a0COJTIOTHOM
TEMITIEPATYPOH.

Petienne pacy€THBIX 33714 C SIBHO
3aJlaHHON (PU3NYECKON MOJIEIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX
nonoxxennit MKT, 3akoHoB u popmyn
MOJIEKYJISIPHON (DPU3HKH.

PaboTa B rpynmnax npu rjiaHApOBaHUH,
MIPOBEJICHUMN U UHTEPIIPETALIUN
PE3YIBTATOB OMBITOB U aHAIIN3E
JIOTIOJTHUTEIbHBIX UCTOYHUKOB
uH(pOpMaLIUU IO TEME

3.2

OCHOBBI
TEPMOAMHAMUKHI

10

TepmonnHamMuyeckast cucTeMa.
BryTtpenHnss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
CITOCOOBI €€ M3MCHEHHUS.
KonudecTBo TEeIioTs 1 paboTa.
BryTtpenHss sHeprust 0THOATOMHOTO
UIeaIbHOTO Ta3a. Buabl
TEIUIONEePEayuu: TEILUIONPOBOJAHOCTb,
KOHBEKIIUS, U3JIyYEHHE. Y IeJIbHAs
TEIUIOEMKOCTh BEIIICCTBA.

[IpoBeneHue SKCIIEpUMEHTA: U3MEPEHNE
YAEJIBHON TEIJIOEMKOCTH BELIECTBA.
Onenka aOCONIIOTHBIX U OTHOCUTEIbHBIX
MOTPEIIHOCTEN M3MEpPEHU (U3HUECKUX
BEJIMYMH.

N3ydenne Mmozeneit mapoBoil TypOUHBI,
JIBUTATENsl BHYTPEHHETO CrOpaHus,
PEaKTUBHOIO ABUTATEIS.

OObsicHEHHE IPUHIUIIOB IEUCTBUS U
YCIIOBUI 0€30MaCHOT0 UCOIb30BaHUs
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KosnuecTBo TemnoTsl

IIPU TEIJIONEpeaaye.

[TonsTue 06 annabaTHOM Ipoliecce.
ITepBbIit 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHue nepBoro 3aKkoHa
TEPMOAMHAMUKH K HU30MPOLECCAM.
['padmueckas uaTEpIpETAIIHS
paloThbI raza.

BTopoli 3aKk0H TEpMOIMHAMUKH.
HeoOpaTtumocTs npoueccon

B [IPUPO/IE.

TenoBbie MamvHbL. [IpuHIUTIBL
JIEUCTBUSI TETVIOBBIX MAIIIUH.
[IpeoOpazoBanus sHEpTrUn

B TEIJIOBBIX MAlIMHAX.
Koaddunment noneznoro aeiicTBus
TEIUIOBOW MAaIlIUHBI.

Hukn KapHo u ero koagduimieHt
MOJIE3HOT'O JICUCTBHS.
DKoJorudeckue mpooIeMbl
TEIJIO3HEPTETUKU.

TexHuueckue yCcTporucTBa u
MPaKTUYECKOE TPUMEHEHUE:
JIBUTaTEeIh BHYTPEHHETO CrOpaHusl,
OBITOBOM XOJIOAUJIBHUK,
KOHJIULIMOHEP

B MOBCEIHEBHOM U3HU JBUTaTEII
BHYTPEHHETO CTOpaHusi, OBITOBOTO
XOJIOMIbHHUKA, KOHIULIMOHEPA.
OmnucaHue CBOWCTB TeJl U TEIIOBBIX
SBJICHUM C UCTIOJIb30BAHUEM
(bu3nYecKnX BEIMYUH: IaBJICHHE Ta3a,
TeMIeparypa, KOJIM4eCTBO TEIIOTHI,
BHYTPEHHSA dHEprus, paboTa rasa.
Pemenue pacy€THbIX 3a/1a4 C SIBHO
3aJlaHHON (PU3NYECKON MOJCIIBbIO

C MCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hopMyJ1 MOJIEKYJIAPHOU (PU3UKH U
TEPMOJAMHAMUKH.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOM HA U3YUYECHHBIE B pa3zciie
«MonekynsipHas pu3nKa 1
TEPMOJAMHAMUKA» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHMUSL.

PaGora B rpynmax mpu aHanuse
JIOTIOTHUTEIBbHBIX HICTOYHUKOB
uH(MOpMAIIUY TIO TEME
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3.3

ArperaTHble
COCTOSIHUSI BEILIECTBA.
da30BbIE IEPEXOIBI

[TapoobpazoBanue 1 KOHICHCAITHSI.
Hcnapenue u KuneHue.
AOCONIOTHASA U OTHOCHUTEIIbHAS
BJIQ)KHOCTB BO3yxa. HaceleHHbIN
nap. Y IejibHasi TemioTa
napoo0pa3oBaHusl. 3aBUCUMOCTb
TEMIIEPATYPbI KUIIEHUS OT 1aBJICHUS.
TBépmoe Teno. Kpucrammueckue u
amopQHble Tenaa. AHU3OTPONHS
CBOWCTB KpUCTAILIOB. JKuakue
kpucrauibl. COBpeMEHHbIE
Matepuaisl. [InaBnenne n
KpUCTAITM3alus. Y ieJibHas TerioTa
riaBneHus. Cyomumarus.
VYpaBHeHuUe TEII0BOro OanaHca.
TexHuueckue yCcTporucTBa u
IIPAKTUYECKOE IPUMEHEHHUE:
TUTPOMETP U MICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH
MIOJIyYEHUsI COBPEMEHHBIX
MaTepUajoB, B TOM YHCIIE
HAaHOMAaTEPHAJIOB,

Y HAaHOTEXHOJIOTUHU

[IpoBeaeHue SKCIIEpUMEHTA: U3MEPEHUE
OTHOCUTEIHHOM BIAXKHOCTU BO3/yXa.
Ornenka aOCOMIOTHBIX B OTHOCHUTEIIHLHBIX
MOTPEITHOCTEN M3MEPEHHM (HU3NIECKUX
BCJIMYMH.

N3yyeHne CBOMCTB HACHIIIIEHHBIX
NapoB, CIIOCOOOB U3MEPEHUS
BJIQXKHOCTH

Hab6nronenue kumeHus mpu
MMOHUKEHHOM JaBJICHUU, HAaTrPEBAHUS

Y TUIABJICHUSI KPUCTAIUINYECKOTO
BEIIIECTBA.

OOBsicHeHHE MMPUHIIUIIOB ICUCTBUS U
yCJIOBHM 06€30MacHOTO UCTOJIb30BaHUS

B ITOBCEIHEBHOM JKM3HU TUTPOMETPA,
MICUXPOMETPA, KaJOpUMETpa.

N3yuenne TeXHOJOTHA MOTyUeHUS
COBPEMEHHBIX MAaTEpPUAJIOB, B TOM YHUCJIE
HaHOMaTEePHUaJoOB.

Perienne pacy€THBIX 33714 C SIBHO
3aJlaHHON (PU3UYECKON MOJECIIBbIO

C UCIOJIb30BaHUEM ypaBHEHUS
TEIJIOBOTO OanaHca.

Penrenne xauecTBEeHHBIX 3a71a4

C OIOPOU Ha U3yYEHHBIC 3AKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUS TIO0 TEME.
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Pacrnio3HaBaHue QpU3NUECKUX SIBICHUN
B YUEOHBIX OMbBITaX U OKPYXKaroIien
XKU3HU: Aedopmarus TBEPABIX Tel,
HarpeBaHHE U OXJIAX/ICHUE Tel,
MU3MEHEHHE arperaTHbIX COCTOSHUN
BEIIIECTBA U OOBACHEHHE UX HA OCHOBE
3aKOHOB U (pOPMYJI MOJIEKYJIIPHOU
(bu3uKH.

Hcnonp3oBanre nHHOPMALIMOHHBIX
TEXHOJIOTHH JIJIs1 TIOUCKA,
CTPYKTYpPUPOBAHHUSI, UHTEPIPETAIIIH U
NpeICTaBICHUs] HH(YOPMALIUH TIPH
MOJITOTOBKE COOOIIEHUI O TPUMEHEHUH
3aKOHOB MOJIEKYJISIpHOM (DU3UKH U
TEPMOJIMHAMUKH B TEXHUKE

Y TEXHOJIOTHSIX

Htoro no pazaeny 24
Pa3znen 4. dinekTpoaguHaMuKa
4.1 | DnexTpocTaTuka 10 OnexTpuzaius Ten. Jnekrtpuueckuii | [IpoBeneHue skcniepuMeHTa: u3MepeHue

3apsia. JBa BUIa SJIEKTPUUYECKUX
3apsiaoB. [IpoBogHMKY,
JUBJIEKTPUKH U TIOJTYTIPOBOTHUKH.
3aK0H COXpaHEHUSI HIIEKTPUUECKOTO
3apsna.

B3aumoneiictBue 3apsaoB. 3aKOH
Kynona. To4euHbIN 3IEKTPUYECKUN
3apsi. DIEKTPUUECKOE TOJIE.

ANEKTPOEMKOCTH KOHJIEHCATOPA.
Orenka aOCONIIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN M3MEPEHU (PU3HUECKUX
BEJINYMH.

N3ydenne npuHUKUIOB JEHUCTBUS
AIEKTPOCKOIA, JIEKTPOMETPA,
KOHJIEHCATOpA.

N3ydenne npuHUKUIOB JEUCTBUS
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Harpsk€HHOCTB JIEKTPUYECKOTO
nosist. [IpuHIMN Cyneprno3unun
ANEKTPUYECKUX NoJeH. JInnnn
HaIPSKEHHOCTH SJIEKTPUYECKOTO
TIOJISL.

Pabota cui 31eKTpocTaTHYecKOro
noid. [lorenuan. Pa3Hocts
noteHuanos. [IpoBogHuky u
JIADJICKTPUKU B
AJIIEKTPOCTATUYECKOM II0JIE.
JnanexTpudeckasi IpOHULIAEMOCTb.
Onektpoémkoctb. KoHnieHcarop.
DNEeKTPOEMKOCTD MIIIOCKOTO
KOHJICHCATOpa. DHEPrus
3apsKEHHOTO KOHACHCATOpa.
TexHrnueckue ycTpoucTaa u
MPAKTUYECKOE TPUMEHEHUE:
IEKTPOCKOIL, DJIEKTPOMETP,
ANEKTPOCTATUYECKAS 3AIUTa,
3a3eMJIEHUE IIEKTPOIPUOOPOB,
KOHJICHCATOp, KOMUPOBAIIbHBI
arrapar, CTpyHUHbIN IIPUHTED

1 yCIIOBUI 0€3011aCHOr0 NPUMEHEHHUS
B [IPAKTUYECKOU KU3HH,
KOMMUPOBAIBHOTO aIapara, CTpynHOTO
MIPUHTEPA.

PaccMoTpenue ¢puznuecknux OCHOBaHUMN
AIEKTPOCTATUYECKON 3aIUTHI U
3a3eMJICHHS JIEKTPOIIPHOOPOB.
Pemenue pacy€THbIX 3a/1a4 C SIBHO
3aJIaHHON (PU3UYECKON MOJCIIBIO

C MCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyIT ANEKTPOCTATUKHU.

Pemenue kauecTBEeHHBIX 3a/1a4

C OIIOPOM Ha U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUS DJIEKTPOCTATHKHU.
Pacno3naBanue (pU3NYECKUX SBJIICHUM
B YUEOHBIX OIBITaX U OKpYXKarolen
KU3HU: JIEKTpU3aLMs TE,
B3aMMO/JICHCTBUE 3apsiIOB U OOBICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMyI
ANEKTPOCTATHKHU.

Onucanue U3y4yeHHBIX CBOMCTB
BELIECTBA U DJIEKTPUUECKUX SABJICHUI

C UCMOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: 3JICKTPUUECKUI 3apsij,
HaNPsHKEHHOCTD 3JIEKTPUYECKOTO TOJIA,
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MOTEHIMAN, PA3HOCTh MTOTEHIIUAJIOB,
BJIEKTPOEMKOCT.

AHann3 GpU3MYECKUX MPOIECCOB U
SBJICHUM C KCTIOJIb30BAHUEM
(bu3nYecKnX 3aKOHOB: 3aKOHA
COXpaHEHUS AIEKTPUIECKOTO 3apsa,
3akoHa Kyiona.

Pabora B rpynnax npu aHanusze
JIOTIOJTHATEIIbHBIX UCTOYHUKOB
nH(pOpMaIMU U MOATOTOBKE COOOIIICHUIA
O MPOSIBJIICHNUH 3aKOHOB 3JIEKTPOCTATHKHU
B OKpY>Karoliei >Ku3HU U NPUMEHEHUU
UX B TEXHUKE

4.2

[locTogHHEBIN

DIEKTPUYECKHUM TOK.

Toxu B pa3IMyHbIX
cpenax

12

DJIEKTPUYECKUM TOK. Y CIIOBUS
CYIIIECTBOBAHMS JIEKTPUUECKOTO
toka. ctounuku Toka. Cuia Toka.
ITocTosTHHBIN TOK.

Hanpsoxenue.

3akoH OMa JiJ1s1 y4acTKa LETH.
DJIEKTPUYECKOE COMTPOTHUBIICHHE.

VY 1enbHO€E CONPOTUBIICHUE
BemiecTna. [locmenoBarensHoeE,
napajuieibHOE, CMEIIAHHOE
COEMHEHUE MPOBOTHUKOB.

Pabota a1mekTpudeckoro Toka.
3akoH J[xxoyns—JIenua. MomHocTh
ANEKTPUUYECKOTO TOKA.

[IpoBeneHnE SKCIIEPUMEHTA: U3YUYCHHE
CMENIaHHOTO COEIMHEHUS PE3UCTOPOB;
n3mepenre IJ[C ucrouyHruka Toka v €ro
BHYTPEHHETO COMPOTUBIICHUS,
HaOJI0JIEHUE AIIEKTPOITU3A.

Orenka aOCONIIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN M3MEPEHU (PU3HUECKUX
BEJINYUH.

OOBsicHeHHE PUHIIUIIOB IEUCTBUS U
yCIIOBUH 0€30MacHOTO MPUMEHEHHUS
amIiepMeTpa, BOJIbTMETpa, peocrara,
HMCTOYHUKOB TOKA,
AJNIEKTPOHATPEBATENBHBIX U
AJEKTPOOCBETUTENIbHBIX TPUOOPOB,
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DNEeKTpOABMKYLIAs CHJIA U
BHYTPEHHEE CONPOTUBIICHUE
UCTOYHHMKA TOKa. 3akoH Oma

JUTSL TIOJTHOM (3aMKHYTOM)
anekTpudeckoil nenu. Koporkoe
3aMbIKaHUE.

DJNeKTpOHHas: TPOBOAUMOCTh
TBEPABIX METAJUIOB. 3aBUCUMOCTb
COIPOTUBJICHUSI METAJIJIOB

OT TEMIIEPATYPHI.
CBepXnpoBOIMMOCT.
DNEKTPUYECKHUI TOK B BAKyyME.
CBoliCcTBa 3JIEKTPOHHBIX ITYYKOB.
[TorynpoBoguuku. CoOCTBEHHAs U
IIPUMECHAsI IPOBOIUMOCTD
MOTYTPOBOIHUKOB. CBOKCTBA
p—Nh-niepexona.
[TonmyrpoBOAHUKOBBIE TPUOOPBHI.
DNEeKTPUYECKHUI TOK B pacCTBOpax U
pacIruiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAS TUCCOLAALIS.
DNEeKTpoIn3.

DJIEKTPUYECKUH TOK B Ta3ax.
CamocTosITENbHBIN U
HECAMOCTOSTENBHBIN pa3psiLl.
Monnus. [1nazma.

TexHuueckue yCTporucTBa u

TEPMOMETPA CONMPOTUBIICHUS,
BAKYYMHOTO THOJa, TEPMHUCTOPOB U
(hOTOPE3UCTOPOB, MOTYITPOBOTHUKOBBIX
JINOJI0B, TaJIbBAHUKHU.

Pemenne pacu€THbIX 3a7a4 € SIBHO
3aJIaHHON (PU3NYECKON MOJCIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u opmyn TeMbl «IlocToSTHHBIN
DIEKTPUUYECKHUM TOKM.

PacrioznaBanue ¢puznueckux siBICHUN
B YUEOHBIX OTBITAX U OKpYKaroen
KU3HU: JICKTPUUECKAS] IPOBOJAUMOCTB,
TEIUIOBOE, CBETOBOE, XUMUYECKOE,
MAarHUTHOE JICMCTBHUS TOKA.

AHanu3 3IEKTPUUECKUX SIBJICHUN U
IIPOLIECCOB B LEMAX ITOCTOSHHOIO TOKA
C UCIIOJIb30BaHMUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIEA0BATEIBHOIO U MAPAJLIEIBHOIO
COEMHEHHUS IPOBOIHUKOB, 3aKOH
Jxoyns-Jlenna.

Onurcannie N3y4YeHHbBIX CBOICTB
BEILIECTB U 3JIEKTPUUECKUX SBJICHUN

C UCMOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: DJIEKTPUUECKUAM 3apsifl, CHJIa
TOKQ, JIEKTPUYECKOE HANPSKEHUE,
ANEKTPUUYECKOE COMIPOTUBIICHHUE,
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MIPAKTUYECKOE TPUMEHEHUE:
aMIepMeTp, BOJBTMETP, PEOCTaT,
MCTOYHUKH TOKA,
ANIEKTpOHArpeBaTeIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE PUOOPHI,
TEPMOMETP COMPOTUBIICHMUS,
BaKYyMHBIW JTUOJI, TEPMUCTOPHI U
(hoTOpE3UCTOPHI,
MTOJTYTIPOBOTHUKOBBIN JTUOJ,
rajibBaHuKa

pasHocTh noteHimanos, IC, padora
TOKa, MOIITHOCTh TOKA.

Hcnonb3oBanne nHMOOpMaIIMOHHBIX
TEXHOJIOTHH I IIOMCKa,
CTPYKTYPUPOBAaHUS, UHTEPIIPETALIUN U
npencTaBiIeHus HHPOpMAIUU IpU
MOJIFTOTOBKE COOOIICHUI O TPUMEHEHUH
3aKOHOB MTOCTOSIHHOTO TOKA B TEXHUKE U
TEXHOJIOTHSIX

Htoro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB T1O ITPOT'PAMME
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11 KJIACC

HanmMmenoBanue

No KomauuectBo OCHOBHBIE BUJIBI JIEATEIHHOCTH
pasziesioB U TEM [IporpamMmmMHOe coniepskaHue

/I 9acoB 00yYaromxcst

y4e0HOro MnpeaMeTa
Pasznen 1. DnexkTpoauHamMuka
1.1 | MarguTHoe noJie. 11 ITocToAHHBIE MArHUTHIL. [TpoBeaeHue IKCIIEPUMEHTA: U3YUYCHHE

BHGKTPOMaFHI/ITHaSI
HHAYKIOUA

BzanMopaeicTBre IMOCTOSTHHBIX
MarHuToB. MarHuTHOE MOoJIE.
BekTop MarHuTHOM MHIYKIUN.
[IpyuHIMN cynepno3uuuu
MarHuTHBIX noJjel. JInauu
MarHuTHOM MHAyKnud. Kaptuna
JIMHUW MarHUTHOM MHIYKIUAH TTOJIS
MMOCTOSTHHBIX MarHUTOB.
MarnuTtHoe o€ MPOBOIHUKA

¢ TokoM. KapTrHa muHUM UHAYKIHU
MarHUTHOI'O MOJISL JJIMHHOTO
MIPSAMOTO MPOBOJHUKA M 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT DpcTea.
BzaumoeicTBue mpoBOIHUKOB

C TOKOM.

Cuna Amnepa, e€ Moayib U
HaIpaBJICHUE.

Cuna JlopeHua, e€ Moayab U
HarpasyicHUE. J|BryxeHue
3apsSKEHHOM YaCTUIIbI

MAarHuTHOTO ITOJISI KaTYIIKU C TOKOM;
VICCJIEIOBAHUE JIEUCTBHS IIOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM;
VICCJIEIOBAHME SIBJICHUS
3JIEKTPOMATHUTHOW UHAYKIIHAH.

OneHka abCOIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTeH U3MEPEHUM (PU3UYECKUX
BEJINYMH.

OObscHEeHNe IPUHIIMIIOB ACUCTBUS U
yCJIOBHIA 6€3011acHOr0 MPUMEHEHUS
MOCTOSIHHBIX MAarHUTOB,
IIEKTPOMATrHUTOB, JIEKTPOABUTATEIS,
YCKOPHUTENEN AJIEMEHTAPHBIX YaCTHII,
VHJYKIIMOHHOM IIE€YHU.

Pemenne pacu€THbIX 3a1a4

Ha IpUMEHEeHHE (POPMYIT TEMBI
«MarauTHoe noJje. DIeKTpOMarHuTHas
WUHTYKIUSD.

Pemienne kauecTBEHHBIX 3a1a4

C OIIOPOY HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pusnueckue
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B OJHOPOJHOM MArHUTHOM MOJIE.
Pabota cunbl JlopeHna.

SIBieHME 3IIEKTPOMArHuTHOM
uHaykuud. [ToTok BekTopa
MAarHuTHON MHIYKIWU.
DNEKTPOABUKYILAS CUJIA UHAYKIUU.
3aKOH 31EKTPOMArHUTHOM
nHaykiuu Oapanes.

BuxpeBoe 3J1eKTpuyecKoe noJie.
DNEKTPOABUKYIASA CUIIA UHIYKIUU
B IIPOBOJIHUKE, IBUKYILIEMCS
MOCTYNATEIbHO B OAHOPOTHOM
MAarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NHIykTUBHOCTD. fIBNEHUE
CaMOWHIYKIIMU. DJICKTPOABUKYILAS
CuJjia CAMOUHIYKIIWH.

DHeprusi MarHUTHOTO TOJISI KaTyIIKU
C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
TexHrnueckue ycTpoucTaa u
MIPAKTUYECKOE ITIPUMEHEHUE:
MOCTOSIHHBIE MATrHUTHI,
AIIEKTPOMArHUTHI,
AIEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHIIL,
WHYKIIMOHHAS MeYb

ABJICHUS TEMbI «MarHuTHOE TOJIE.
DneKTpoMarHuTHas: UHAYKIUSD).
OrnpeneneHne HaNpaBIEHUS BEKTOPA
WHIYKIWA MATHATHOTO OISt
IIPOBOJIHMKA C TOKOM, CHJIbI AMIiepa
u cwisl JIopeHia.

PacnioznaBanue ¢pu3nueckux siBICHUN
B YYEOHBIX OTBITAX U OKpPYKaroeh
JKU3HU: B3aUMOJICHCTBUE MAarHUTOB,
AIIEKTPOMATrHUTHAS UHTYKLIHS,
JIEUCTBUE MAarHUTHOT'O IT0JII Ha
MIPOBOJIHUK C TOKOM M JIBHKYIIUNCS
3apsia.

AHaJ13 3JIEKTPOMArHUTHBIX SIBJICHUI
C UCIIOJIb30BaHUEM 3aKOHA
AJIEKTPOMArHUTHON UHIAYKITUH.
Ornrcannie N3y4eHHbIX CBOMCTB
BEILIECTB U 3JIEKTPOMArHUTHBIX
SBJICHUM C KCTIOJIb30BAHUEM
(U3UYECKUX BETUYUH: UHTYKIIUS
MarHuTHOTO TOJIsl, cuijia AMIiepa, cuia
JlopeH1ia, MHIYKTUBHOCTb KaTYIIIKH,
SHEPTHUsl JIEKTPUUECKOTO0 U MATHUTHOTO
oJien

Hroro no pazaeny

11
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Pa3nen 2. Kosie0anus ¥ BOJTHBI

2.1

MexaHnuecKue u
AIEKTPOMATHUTHBIE
KoJicOaHus

KonebarenbHas cucrema.
CB00O/IHBIC MEXAHUYCCKHUE
KojeOanus. ["'apMoHnyeckue
kosneOanus. [lepuon, gactora,
aMIIuTya U (pasa kojaebaHui.
[IpyXxMHHBIA MASITHUK.
MaremaTHueCKuil MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
konebanuit. [IpeBpaiiienre snepruu
IIPU TAPMOHHUYECKHUX KOJICOaAHUSX.
KonebaTenpHbIN KOHTYD.
CBoOOAHBIC PJIEKTPOMArHUTHBIC
KoJIcOaHHS B UACATHBHOM
KOJIe0aTEIbHOM KOHTYpE. AHAIOTHSI
MEXTy MEXaHUYEeCKUMU 1

QJICKTPOMAaruuTHBIMHU KOJICOQHUSIMU.

®opmyna Tomcona. 3akoH
COXpaHEHUS SHEPIUH B UACATBHOM
K0J1Ie0aTEIbHOM KOHTYPE.
[IpencraiieHue 0 3aTyXarOIUX
Kosie0aHusx. BeIHyK/I€eHHbIS
MEXaHUYECKHE KOJICOaHMUs.
Pesonanc. BeinyxeHnsle
AJIEKTPOMArHUTHBIC KOJICOAHUSI.
IIepemeHHBIN TOK.

CunycouanbHbIi IEPEMEHHBIN TOK.

UccnenoBanue napamMeTpos
K0J1e0aTEeNbHON CUCTEMBI — IEPUO/IA,
YaCTOTHI, aMIUTHTYABI U (a3bl
KoJIeOaHuM (MPYKUHHBIN W/WUIH
MaTEeMaTHIECKUI MasSTHUK).
Hab6monenue 3aryxaronux KoJeOaHui.
UccnenoBanue CBOMCTB BHIHYKIEHHBIX
KoJie0aHu M.

Hab6monenue pezonanca.

[IpoBenenue sxciepuMeHTa:
UCCJIEI0BAHNE 3aBUCUMOCTH MEPUOJA
MaJIbIX KOJIeOaHUi rpy3a Ha HUTH

OT JIJTMHBI HUTU U MacChI TPy3a;
UCCJIEI0BAHHUE MIEPEMEHHOT0 TOKA

B 1IETIH U3 TIOCJIEIOBATEIHHO
COCTMHEHHBIX KOHAEHCATOPA, KaTYIIKH
U pe3UcTopa.

OneHka a0COIOTHBIX U OTHOCUTEIIBHBIX
MOTPEIIHOCTeH MU3MEPEHUN (PU3NUECKUX
BEJINYUH.

OObsicHEeHHE IPUHITUTIOB IEUCTBUS U
yCIIOBUI 0€30MaCHOTO MPUMEHEHUS
AIEKTPUYECKOTO 3BOHKA, T€HepaTopa
IIEPEMEHHOT0 TOKA, JIMHUU
ANEeKTponepeay.

Pemienune pacu€rHbixX 3a71a4 C IBHO
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MoIHOCTh IEPEMEHHOTO TOKA.
AMIUTMTYIHOE U JEHUCTBYIOIIEE

3HAYCHHUC CUJIbI TOKA 1 HAITPSIKCHUA.

Tpancdopmarop. ITpoussoacTso,
nepenaya v noTpedieHne
ANEKTPUYECKON SHEPTUU.
DKOJIOTUYECKUE PUCKU

IIPpH IIPOU3BOACTBE JJICKTPOIHCPIUH.

KynpTypa ncnons3zoBanus
3JIEKTPOIHEPIUU B MOBCEAHEBHOM
KU3HU.

TexHuueckue yCcTpoucTBa u
IIPAKTUYECKOE ITIPUMEHEHUE:
BJIEKTPUYECKHI 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JTUHUU
ANEKTpoIepeaad

3aIaHHON (PU3NYECKON MOJICIIbIO

C MCIOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (hOpMYyJI, OTTMCHIBAIOTIINX
MEXaHUYECKHUE U DJICKTPOMAarHUTHHIE
KOoJICOaHMSI.

Onucanue MEXaHHYECKUX U
ANIEKTPOMArHUTHBIX KOJICOAHHI

C UCITOJIb30BaHUEM (PU3UUYECKHUX
BEJIMYHH: TIEPUO]T U 9acTOTa
Kosie0aHui, aMIuTyia u dasa
KOJIeOaHMi, 3apsi U CHIa TOKa

B TAPMOHHMYECKHUX JICKTPOMArHUTHBIX
KOJICOaHUSX.

Pemnenne kauecTBEHHBIX 3a7a4

C ONOPOM Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTMCHIBAIOIITHE
MEXaHWYECKHE U DJICKTPOMAarHUTHBIC
KoJIeOaHus.

Pabota B rpynmax npu riaHupOBaHUH,
MIPOBEJICHUH ¥ HHTEPIPETAIIUN
PEe3YyJIbTAaTOB ONBITOB, U AaHAJIU3E
JTOITOJTHUATENBHBIX HCTOYHUKOB
uH(bOpMaIIU IO TEMe

2.2

Mexannueckue u
BJIEKTPOMATrHUTHBIC
BOJIHEI

MexaHn4ecKue BOIHbI, YCIOBUS
pacnpoctpanenus. [lepuog.
CkopocTh paciipoCTpaHEHHUS U
IJIMHA BOJIHEL. [lonepeynslie u

N3yuenne oOpa3oBanus u
pacIpocTpaHeHUS MOMEPEYHBIX U
TIPOJIOJILHBIX BOJIH.

HaGmonenue otpakeHus
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MIPOJIOJILHBIC BOJTHBI.
HNutepdepentiusa u nudpaxiys
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTB
3ByKa. Beicota ToHa. TemOp 3ByKa.
DNEKTPOMArHUTHBIC BOJTHBI.
VYcnoBus uznnyueHus
AIIEKTPOMArHUTHBIX BOJH. B3anmmHast
opueHTalus BekTopos E, B,

U B DJIEKTPOMAarHUTHON BOJIHE.
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH:
OTpakKCHHE, MTPEIIOMIICHHE,
noJisipu3anus, 1udpaxis,
unrepdepenuus. CKopocTb
AIIEKTPOMArHUTHBIX BOJIH.

[IIkana 3IEeKTPOMArHUTHBIX BOJIH.
[IpumeHeHne 37IeKTPOMArHUTHBIX
BOJIH B TEXHHUKE U OBITY.

[TpuHIUIIBI paTHOCBS3H U
TeneBuieHus. Paguonokarusi.
DNEKTPOMarHUTHOE 3arps3HCHUEC
OKPYKAIOILIEH CPEIBI.

TexHudeckue yCcTporucTBa U
MPAKTHYIECKOE IPUMEHEHHE:
MY3bIKQJIbHBIE HHCTPYMEHTHI,
yIIBTPA3ByKOBAsi JUArHOCTHKA

B TEXHHUKE ¥ MEIHIIMHE, Pajap,

U TIpeJIOMJICHUSI, MHTep(epeHIny u
T paKIii MEXaHUIECKUX BOJTH.
HaGntonenue cBsi3u rpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMIUIUTYI01 U
4acTOTOM KoJieOaHUM, 3ByKOBOTO
pe30HaHca.

HccnenoBanue CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
peJIOMJICHUE, TOJIApU3ALIUS,
mudpakius, nuHTepepeHIus.
N3ydenune ycnoBui u3iydeHus
AJIEKTPOMArHUTHBIX BOJIH, B3AaMMHOM
OpHUEHTalMK BEeKTOpoB E, B,

V B JICKTPOMArHUTHOM BOJIHE.
N3yuenune npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicCHEHHE PUHITUTIOB IEUCTBUS U
yCJIOBUH 0€30MaCHOT0 MPUMEHEHHUS
MY3bIKAJIbHBIX UHCTPYMEHTOB,
yIIBTPa3BYKOBOM AUArHOCTUKH

B TEXHUKE U MEIUIIMHE, pajapa,
pagvonpuEMHHUKA, TEJIEBU30pPA,
anTeHHbl, Tenedona, CBU-neun.
Pemienrie pacu€THBIX U KaU€CTBEHHBIX
3a71a4 C OMOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONKICHIBAIOIITUE
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paaroNpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neun

pacrnpocTpaHEeHUE MEXaHUUYECKUX U
AJIEKTPOMATHUTHBIX BOJIH.
Hcnonbs3oBaHne MHPOPMAILIMOHHBIX
TEXHOJIOTUH JIJIs IOUCKa,
CTPYKTYPHUPOBAHUSA, UHTEPIPETALINU U
NpeCTaBICHUS HH()OPMALTUU

IpU NOJArOTOBKE COOOIIEHUHN

00 UCTOb30BaHUH IIEKTPOMATHUTHBIX
BOJIH B TEXHHUKE.

Yyactue B IUCKyCCUu

00 3JIEKTPOMarHUTHOM 3arps3HEHUH
OKPYKAIOILIEH CPEIBI.

Pabora B rpynnax npu 1iaHUpOBaHHH,
NPOBEICHUU M MHTEPIIPETALINU
PE3yJIbTAaTOB OIBITOB U aHAJIN3E
JOTIOJTHUTEIbHBIX HCTOYHUKOB
uH(pOpMaLMU IO TEME

2.3

Ontuka

10

['eomeTprueckast onrTuka.
[IpsamonHENHOE pacCIPOCTPAHEHUE
CBETa B OIHOpOAHOM cpene. JIyu
cBera. ToueuHblld HCTOYHUK CBETA.
OtpaxeHue cBeTa. 3aKOHBI
oTpaxxkeHus ceta. [loctpoenue
N300paXKEHHI B TTIOCKOM 3€pKaie.
[Ipenomnenue cBeta. 3aKOHBI
NpeJIOMJIEHUS CBeTa. AOCOFOTHBIM
nokasatelb npejaomiienus. [lomHoe

N3yueHne sABIEHHS OJIHOTO
BHYTPEHHEIO OTPAXKEHUS, ET0
MIPUMEHEHUSI B CBETOBO/IEC.

N3yuenue Mozeneil MUKpoCKoma,
TEJIECKOTA.

[TosyueHnue criekTpa ¢ MOMOILBIO
IpU3MBbI ¥ TUDPAKITMOHHON PEIIETKH.
N3mepenune nokazarens NpeoMIIEHUs
CTEKJIA.

HccnenoBanue cBONCTB U300paKeHUM
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BHYTPEHHEE OTPAKCHHUE.
[IpenenbHBINA Yyroj MOJIHOTO
BHYTPEHHETO OTPAXKECHHUSI.
Jucnepcus cera. ClioKHBIA COCTaB
6enoro ceeta. LIBer.

Cobuparoliue 1 pacceuBarolue
muH3bl. ToHkas nuH3a. POoKyCcHOE
pacCTOSIHUE U ONITHYECKAs CUJIa
TOHKOM JMH3bI. [locTpoeHue
M300paXeHUIl B COOMPAIOIINX U
paccenBaronux JimH3ax. opmyna
TOHKOW JINH3bI. Y BEJINUCHHUE,
JABa€MOE€ JIMH30M.

[Ipenenbl npUMEHUMOCTH
T€OMETPUYECKON ONTHUKH.
Bonnosast ontuka. Untepdepenius
ceera. KorepeHTHbIe HCTOYHHUKMY.
YcnoBus HaOMIOIEHU MAKCUMYMOB
U MUHUMYMOB

B UHTEp(PEPEHITMOHHON KapTHHE

OT JIBYX CMH()a3HBIX KOT€PEHTHBIX
VICTOYHUKOB.

Hudpaxuus ceera. Judpakuronnas
peméTka. Y ciaoBue HaOIIOICHUS
[JIABHBIX MAKCUMYMOB TIPH MaICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha AUPPAKIMOHHYIO PEIIETKY.

B JINH3aX.
OObsicHeHHEe PUHITUTIOB IEUCTBUS U
yCIIOBUH 0€30MMaCHOr0 IPUMEHEHHUSI
OYKOB, NTyTIbl, (hoTOAMNmapara,
IIPOEKIIMOHHOTO aIlapara,
MHKPOCKOIIA, TEJIECKONa, BOJOKOHHON
ONTHKH, TA(PPaKITMOHHON PEIIETKH,
MOJISIPOUIA.

Pemenue pacu€THpIx 3a7a4 ¢ SIBHO
3aJTaHHON (PU3NYECKON MOJICIIBIO

C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U (hOpMyJI TEOMETPUYECKOMN ONTUKH.
[TocTpoenue u onucanue U300pa>keHus,
CO3/1aBaEMOT0 TIOCKUM 3EPKAJIOM,
TOHKOW JINH30MU.

PaccmoTpenue nipenenos
IIPUMEHUMOCTH T€OMETPUUECKON
OTITHKH.

PacrioznaBanue ¢pu3nuecKkux siBICHUN
B OIIBITaX U OKPYKAIOILLIEH KU3HU:
MPSIMOJIMHEWMHOE pacpOCTPaHEHUE
CBETA, OTPAXKECHUE, ITPEJIOMIICHUE,
uHTepdepeHus, nudpakius u
MOJISIPU3ALIMS CBETA, JUCIIEPCHUSI CBETA.
Nzydenwne ycnoBuii HaOIIOICHUS
MaKCUMyMOB 1 MUHUMYMOB

B MHTEP(EPEHIIMOHHOM KapTUHE
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[Tonsipuzanus ceera.

TexHudeckue yCTporucTBa U
MPAKTUYECKOE MPUMEHEHNUE:

OYKH, JTyna, poToarrmapar,
MPOEKIIMOHHBIN amapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, MU(paKIMOHHAS PEIIETKa,
TIOJISIPOU/T

OT IBYX CUH(A3HBIX KOT€PEHTHBIX
VMCTOYHHKOB.

VYcnoBue HabOIIO/IEHUS TJIABHBIX
MaKCUMYMOB IpH IaJICHUH
MOHOXPOMAaTHYECKOTO CBETA

Ha TUQPPAKIHOHHYIO PEIIETKY.
AHaJIN3 ONTUYECKUX SIBJIICHUIN

C UCIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSMOJMHEWMHOTO paCpPOCTPAHECHUS
CBETa, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBI ITPEJIOMIICHUS CBETA.
Onurcanue ONTUYECKUX SIBJICHUIN

C UCTOJIb30BaHUEM (HU3HUECKUX
BEJIMYUH: (POKYCHOE paCCTOSIHUE U
ONTUYECKAsl CUJIA JINH3BI

Hroro no pazaeny

24

Pasznen 3. OcHOBBI CleIMAIBLHOM TEOPUH OTHOCUTEIBLHOCTH (1as1ee — CTO)

3.1

OCHOBBI CITELHATBHOM
TEOpUHN
OTHOCHUTEJIBHOCTH

4

['panutbl IPUMEHUMOCTH
KJIaCCUYECKOM MEXaHUKH.
[Toctynatel cienuanbHOU TEOPUU
OTHOCUTEJIbHOCTH: MHBAPUAHTHOCTh
MOJTyJIs CKOPOCTH CBETA B BAaKyyME,
MIPUHIIAT OTHOCUTEIIBHOCTH
OWHIITEHHA.

OTHOCHTEIIBHOCTh
OJTHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHH M COKPAICHUE JIJIMHBI.

Penienne kauecTBEHHBIX 3a7a4

C ONOPO Ha U3YYEHHBIE TTOCTYJIAThI
CTO.

Hcnons3oBanne HHGOPMAITMOHHBIX
TEXHOJIOTHH JIJIsI TIOUCKA,
CTPYKTYPUPOBAaHUS, UHTEPIIPETALIUU U
IpeACTaBICHUS HHGOPMAITUH TIPH
MOJATOTOBKE COOOIIEHU O TpaHUIIaX
MIPUMEHUMOCTH KJIACCUYECKON
MexaHuku 1 ocHoBax CTO
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DHeprus U UMILYJIbC
PENATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEH U
UMITYJIECOM PEISITUBUCTCKON
YaCTHUIIBL. DHEPTHUs MOKOS

Hroro no pazaeny

Pa3nen 4. KBanroBasi pusuka

4.1

DneMEeHThI KBAHTOBOM
OIITHMKH

®otonsl. Dopmyna [limanka cBsa3u
SHEpruu (POTOHA C €ro YaCTOTOM.
DHeprusi 1 UMITyJIbC (POTOHA.
OTKpBITHE U UCCIIEIOBAHUE
doToadpdekra. OnbIThH

A.T". CroneroBa. 3akOHBI
dboTodrddekra. YpaBHeHHE
OiHireiHa 1 Goroaddexra.
«Kpacnas rpanuna» dpotodddekra.
JaBnenue cBera. OnbIThI

I1L.H. JleGenena.

XUMUYECKOE ACHUCTBUE CBETA.
TexHudeckue yCcTporcTBa U
MPaKTUYECKOE TPUMEHEHUE:
dboTo37EeMEeHT, (hOTOIATUHK,
coJIHeUHas OaTtapesi, CBETOIUO/]

Ha6monenue dhotorddexra

Ha YCTAHOBKE C IMHKOBOW TUIACTUHOM.
HccenenoBanue 3aKOHOB BHELTHETO
dboTorddekra.

OOBbsicHEHNE OCHOBHBIX MPUHIUIIOB
NENCTBUSI TEXHUYECKUX YCTPOWCTB,
TaKuX Kak: (POTOdJIEMEHT, (POTOIaTUHK,
coJIHeuHas OaTtapesi, CBETOIUO; U
yCJIOBUI UX 0€30MacHOr0 MPUMEHEHUS
B [TPAKTUYECKON KU3HHU.

Pemenne pacu€THbIX 3a1a4 C IBHO
3aTaHHON (PU3NYECKON MOJICITBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3AKOHOB
U (hopMyJ1 KBAHTOBOM ONTHKH.
Pemienrie kayeCcTBEHHBIX 3a1a4

C ONIOpPOM Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTU KBAaHTOBOM ONTHKHU.
PacrioznaBanue ¢pu3nyuecKux sSBICHUN
B Y4€OHBIX OIBITAX:
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dboToanekTpuueckuit 3hPpexT, cBeToBOE
JIaBJICHUE.

Onucanue N3y4eHHbIX KBAHTOBBIX
SIBJIEHUWA W MPOLIECCOB

C MCTIOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: CKOPOCTh 3JICKTPOMarHUTHBIX
BOJIH, JUTMHA BOJIHBI M YaCTOTa CBETA,
SHEPTUs U UMITYJILC (POTOHA

4.2

Crpoenue atoma

Mogenb atomMa Tomcona. OnbITbI
Pesepdopna no paccessHuio
a-dactull. [Imanerapuas Mmonenb
aroMma. ITocrynatel bopa.
Nznyuenue u nornorienre GoToHOB
MIpH MEPEXO0JIE aTOMa C OJHOTO
YPOBHS SHEPTUU HA APYrou. Buasl
cnekTpoB. CEKTp ypOBHEW dHEPTUHU
aToma BOJIOPOJa.

BoaHoBEIE cBOMcTBaA YacTHI. BOJIHBI
ne bponns. KopmyckynsipHo-
BOJIHOBOM JyaJIu3M.

CnoHTaHHOE Y BBIHYKJICHHOE
U3JIyYEHUE.

TexHudeckue yCTporucTBa U
MPAKTUYECKOE TPUMEHECHUE:
CIIEKTPaJIbHBIN aHAJIN3
(ciekTpocKoI), Jiazep, KBAHTOBBIM
KOMIIBIOTED

Nzyuenue Mmoaenu omnbita Pesepdopaa.
IIpoBenenue 3xcriepuMenTa

10 HAOJIOICHUIO JIMHEHYATOTO CIEKTpA.
Ouenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTeH MU3MEPEHUN (PU3NUYECKUX
BEJINYMH.

N3yuenne monenn aroma: TomcoHa,
IJIaHETAPHOW MOJENIN aTOMa, MOJENH
atoma bopa.

N3ydenue criekTpa ypOBHEN SHEPIUU
atoma Bojopoja. O0bsicHEeHHE
IIPUHLMIIOB JIEHCTBUS U YCIOBUI
0€30MacHOr0 MPUMEHEHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOI'O
KOMIIBEOTEPA.

Pemenne kauecTBEeHHBIX 3a7a4

C OIIOPOY HA U3YYECHHBIE 3AKOHHBI,
3aKOHOMEPHOCTH U (puznueckue
siBeHud no Teme «CTpoeHne atomay.
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Pacnio3naBanue pU3n4eCKUX sIBICHUN
B Y4E€OHBIX OIBITaX: BO3SHUKHOBEHUE
JIMHENYATOTO CIIEKTPA U3TyYECHUs.
AHanu3 KBaHTOBBIX ITPOLIECCOB U
SIBJICHUM C UCTIOJIb30BAHUEM
nocrysaros bopa

4.3

ATOMHOE SApO

DKCIEPUMEHTHI, JOKA3bIBAIOIIINE
CJI0’)KHOCTB CTPOCHHUS Sipa.
OTKpbITHE PATMOAKTUBHOCTH.
Omnsitel Pezepdopa o
OMPEIETICHUIO COCTaBa
PaIMOaKTUBHOTO U3TYyUYCHUSI.
CgoiicTBa anbda-, 6era-,
ramMmma-usnydenus. Biausinue
PaMOAaKTUBHOCTH Ha JKUBbHIE
OpraHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnas monens sipa
I'eitzenOepra-MBaneHko.

3apsn sapa. MaccoBoe 4ucio sapa.

NzoTomnsl.
Anbda-pacniag. DIEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnan. ['amMmma-
U3TydeHUE. 3aKOH PaIMOaKTHBHOTO

pacmana.
DHeprus CBsI3U HYKJIOHOB B SIIIPE.
SnepHbie CUIIBL.

N3yueHne sKCcriepruMeHTOB,
JIOKa3bIBAIOIIUX CIOXKHOCTh CTPOCHHUS
aTOMHOTO sifipa.

HccnenoBanue TpeKOB 4aCTHUIL

(mo roToBbIM (hoTOrpadusim).
Nzyuenue saiepHbIX CUIL, SIEPHBIX
peakiuil CUHTE3a U pacnaja,
TEPMOSIZIEPHOTO CHHTE3a.

N3yyeHne HyKJIIOHHOW MOJIENU siapa
I'eitzen6epra-lBaneHko.

OObsicHEHHE YCTPONCTBA U
MPUMEHEHUSI T03UMETPA, KaMephl
BuinbcoHa, simepHOro peakropa,
aTOMHOI OOMOBI.

Pemenue 3agau ¢ onopoit

Ha MOJIyYeHHbIE 3HAHUS, B T.4. O 3apse
¥ MacCOBOM YHCIIE fAJIpa.
PacnioznaBanue ¢pu3nuecKux sBICHUN
B YUEOHBIX OIBITAX U B OKPYXKaIoIeh
YKU3HU: €CTECTBEHHASI 1 UICKYCCTBEHHAs
PaIMOaKTUBHOCTb.
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JedexT macchl sapa.

Snepubie peakumu. Jlenenue u
CUHTE3 sJIEP.

S nepnsliil peaktop. TepmosiaepHbIii
cuHres. [Ipobnembl 1 epcreKTUBbI
AJIEPHON DHEPTETUKU.
DKOJIOTUYECKHUE ACTIEKTHI SAEPHOM
DHEPTETHKMU.

OnemeHTapHbIe YacTULbl. OTKpBITHE
HIO3UTPOHA.

Metoas! HaOIIOAEHUS U
PETUCTPALIAN dJIEMEHTAPHBIX
YACTHIL.

@yH/1aMEHTAJIbHBIE
B3auMozeucTBuA. EquncTBO
(bu3nYecKoil KapTUHBI MUPA.
TexHuueckue yCcTporucTBa u
MIPAKTUYECKOE TPUMEHEHNE:
JIO3UMETP, Kamepa Buiibcona,
AJIEPHBIN pEaKTOp, aToMHast OoMbOa

Ornrcanne KBAHTOBBIX SIBJIEHUU U
IIPOLIECCOB C UCIIOJIB30BAHUEM
(bu3NYeCKNX BEIMYUH: TIEPUO/T
noJtypacnaza, SHEPrusl CBSI3U aTOMHBIX
anep, neeKT Macchl ajpa.

AHaJ13 MpoLECcCOB U SBJICHUM

C UCIOJIb30BAHUEM 3aKOHOB U
ITOCTYJIATOB: 3AKOH COXPAHEHUs
IEKTPUYECKOTO 3apsia, 3aKOH
COXpaHEHUsI MACCOBOI0 YUCIIA,
noctyiarel bopa, 3akoH
PagNOAaKTUBHOIO PACIIAIa.

VYyactue B paboTe Kpyriioro crojia
«DyHIaMEHTAIIbHBIEC B3AUMOACHCTBUSL.
EnuncTBO przmveckoil KapTUHBI
MHPay.

Hcnonb3oBanre nHGHOPMALIMOHHBIX
TEXHOJIOTHH 11 TTIOUCKa,
CTPYKTYPUPOBAHUS, UHTEPIIPETALNU U
MpeCTaBICHs] HTHPOpMaUU pU
MOJATOTOBKE COOOIIEHUI 0 TPUMEHEHUH
3aKOHOB KBaHTOBOM (DM3HMKHU B TEXHUKE
Y TEXHOJIOTHSIX, IKOJIOTUYECKUX
aCIIeKTax sIACPHON DHEPIETUKHU

Hroro no pazaeny

15
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Pa3nen 5. JiieMeHTHI aCTPOHOMMH U ACTPOPU3NKH

5.1

DeMEHTBI
aACTPOHOMHUHU U
acTpou3uku

7

DTanbl pa3BUTHUS ACTPOHOMHUHM.
[IpuknagHOoe 1 MUPOBO33PEHUYECKOE
3HAYEHHUE ACTPOHOMMUH.

Bup 3Bé3nnoro Heba. Co3Be3ausd,
SIPKUE 3BE3/bl, IUNIAHETBI, UX
BUJIMMOC JIBMOKCHUE.

ComnnHeunas cucTema.

Comnnue. ConHeuHas akTUBHOCTD.

Ncrounuk sneprum ConHua u 3BE3.

3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU. Jlnarpamma
«CHEKTPaJIbHBINA KJ1acC —
CBETHUMOCTBY». 3BE3/BI TJIaBHOMU
NOCJIEA0BATEIBHOCTH. 3aBUCUMOCTh
«mMacca — CBETUMOCTbY U1 3BE3]
TJIABHOM MOCIIE0BATEIBHOCTH.
Bnytpennee crpoenue 3BE31.
CoBpeMeHHbIE ITPEACTABICHUS

0 MPOUCXOKIACHUU U HBOJIFOLIUN
ConHua u 3B€31. JTarbl KU3HUA
3BE3.

Muteunsiii [1yTs — Hama I anakTuka.
ITonoxenne n nrxeane CoiHIa

B ['anakTtuke. Tunel rajakTuk.
PannoranakTuky n KBazapsl.
UYEpHpIe AbIPHI B AIpax raJaKkTUK.

[ToaroroBka cooOuieHmii 00 dTamax
Pa3BUTHUSI aCTPOHOMUHM, O MPUKIIATHOM
Y MUPOBO33PEHUYECKOM 3HAUCHUU
ACTPOHOMHUHM, O METOJIaX MOTYUYCHHUS
HAyYHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITUSX B COBPEMEHHOM
ACTPOHOMHUH.

N3yueHne coBpeMEHHBIX
MIPEJCTABIICHUI O MPOUCXOKICHUU U
sBoJironiK CoJTHIIA U 3BE3I.
N3ydeHue TUIOB rajlakTHK,
pauorajakTUK U KBa3apos.
N3yuenue nBrxeHUs] HEOCCHBIX TElI,
9BOJIIOLIMHY 3BE31 U BeenenHo,
IIPOLIECCOB, MPOUCXOISIIMX B 3BE31AX,
B 3BE3HBIX CUCTEMAX,

B MEXTaJIAKTUUECKOU CpeIe,
MacIITabHOU CTPYKTYpbl BeeneHHoi.
O0OmbsicHenue pacmvpenus: BeeneHnou
Ha OCHOBE 3aKoHa Xa00a.
[ToaroroBka K 00CYXIEHUIO
HEPEIICHHBIX MPOOJIEM aCTPOHOMHUH.
[IpoBeneHne HAOIIOICHMIA
HEBOOPYKEHHBIM IJ1a30M

C MCIIOJB30BaHUEM KOMIBIOTEPHBIX
MIPUJIOKEHUH VISl OTIPEACIICHUS
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Bceenennas. Pacmpenue
Bcenennoii. 3akon Xa66na.
Pas6eranue ranaktuk. Teopus
bonsioro B3psiBa. PenukroBoe
W3JIyYECHHE.

MacmtabHast CTpyKTypa
Bcenennoii. MerarajiakTuka.
Hepeménnpie npoOaembl
aCTPOHOMUU

IT0JI0’KEHHST HEOECHBIX 00OBEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHbIC
co3Be3ausi CeBepHOro noxymapus

U SIPKUE 3BE3BI.

[TpoBenenue HAOIIOACHHUM B TEJIECKOIT
Jlynsl, tmanet, Miteunoro Ilytu.
VYyacTue B TUCKYCCUU O HEPEIICHHBIX
npo0semMax aCTpOHOMUH

Hroro no pazaeny

7

Pa3nen 6. O6o06maloniee noBTopeHne

6.1

Oo6o0marortee
IIOBTOPEHHUE

4

O06o0011eHre U cucTeMaTH3aIus
coJIepKaHus pa3eyioB Kypca
«Mexanukay, «MonekyJsapHas
bu3MKa U TEPMOAUHAMUKAY,
«OnexTpoauHamukay, «Konebanus
1 BOJHBDY, «OCHOBBI CHICIMATILHON
TEOPHUH OTHOCUTEIBHOCTIY,
«KBanTtoBas pusukay, « JJIeMEHTbI
ACTPOHOMHUU U aCTPODUZUKI.
Ponb ¢uszuku u actpoHOMUU B
YKOHOMHYECKOM, TEXHOJOTUYECKOM,
COLIMATILHOM U 3TUYECKOU cepax
NEeSATEeILHOCTH YeJIOBEKa, POJib U
MeCTO (PU3UKU U aCTPOHOMHUH

B COBPEMEHHOM Hay4YHOM KapTUHE
MHpa, 3HAYEHHUE ONUCATEIIBHOM,

VYyacTue B TUCKYCCUU O POJIH (PHU3UKU
Y aCTPOHOMHU B PA3IMUHBIX cepax
JIESITEILHOCTH YeJI0BEKa.
IToaroroska cooOIIEHHUH O MECTE
(bU3UYIECKON KapTUHBI MUPA B PSITY
COBPEMEHHBIX MPEJICTABICHUI

0 IpUpoJIe.

BrimonHenne yaeOHbIX 3a/1aHHM,
JEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX TOHATHH, (DU3NICCKUX
BEJIMYMH U 3aKOHOB Kypca (pu3uKu
10-11 ximaccoB
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CUCTEMATU3UPYIOLLEH,
OOBSICHUTENBHON U
MPOrHOCTUYECKON (DyHKITHIA
(u3nveckoit Teopuu, poib
¢u3nveckoi Teopun B
(dopMHUpOBaHUN TIPECTABICHUN
0 (huznuecKol KapTUHE MUPA, MECTO
(u3nyecKoil KapTUHBI MUPA

B OOLIEM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
IPEJCTAaBICHUNA O IPUPOJIE

Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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