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OdenepanbHas pabouas mporpamma 1o yuyeoHomy npeamety «dusznkay (6a30BbIi
ypoBeHb) (mpeamerHas obnactb «EcTecTBEHHO-HAay4YHBIE TMPEAMETHD)) BKJIIOYACT
MOSICHUTENBHYIO 3aIUCKY, COAepKaHue 00yUEHUS, TUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHUS
pOrpamMmbl 1o GU3HNKe, TEeMATUYECKOE INIAHUPOBAHUE.

[TosicHuTenpHAS 3amUCKa OTpakaeT OOIMe IENW W 3aJadd W3ydeHUs (PU3MKH,
XapaKTEPUCTUKY TCUXOJIOTHUECKUX MPEANOChUIOK K €ro M3y4eHHIO0 O0ydarolUMMCH,
MECTO B CTPYKType Y4eOHOTO TUTaHa, a TaKKe IMOAXOABl K OTOOPY COACpIKaHUA, K
OTPEICICHUIO TJIAHUPYEMBIX PE3YJIbTaTOB.

Conepxanue 0Oy4yeHHUsS pacKpbIBaeT COJEpKaTelbHbIE JIMHUM, KOTOPBIC
npeayiaratoTcs Juisi 00s3aTeIbHOIO U3YUYEHHUS B Ka)XIOM KJIacC€ Ha YPOBHE CPEIIHErO
o611ero oopa3oBaHuUs.

[InanupyeMbie pe3yabTaThl OCBOCHHUS MPOTPaMMBl TO (U3UKE BKIIOYAOT
JMYHOCTHBIE, METaIllpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpUOA OOy4YeHHUSI Ha YpPOBHE
cpenHero ooiiero o0pa3oBaHus, a TAKXKe MPEAMETHBIC JTOCTUKEHUSI 00yUYaroIIerocs: 3a
KaXJIbI{ T0J1 00y4eHHUS.

HOACHUTEJBHASA 3AIIMCKA

[Iporpamma o gusrike 60a30BOr0 YpOBHS Ha YPOBHE CPEITHETO 00111eT0 00pa30BaHUs
pa3paboTaHa Ha OCHOBE TMOJIOXKEHUW U TPeOOBAHUN K pe3yIbTaTaM OCBOEHUS OCHOBHOM
obOpazoBarenbHON mporpaMmebl, npenacraBieHHbIXx B @I'OC COO, a Takxke ¢ yuyérom
benepanpHOl paboueli MporpaMMbl BOCIIUTAHUS U KOHIICTIIIUU MPENOJaBaHusl y4eOHOTOo
npenmetra «Duszuka» B oOpa3zoBaTeldbHBIX opraHuzaiusx Poccuiickoit deneparum,
peanu3yoIMX OCHOBHBIE 00pa30BaTeIbHbIC MPOrPaMMBI.

ConepxaHue TporpaMmbl  T0  (U3MKE HANpaBiIeHO Ha  (HOPMUPOBAHHE
€CTEeCTBEHHOHAY4YHO! KapTUHBI Mupa oOydaroniuxcst 10—-11 kmaccoB npu oOydeHUH HX
¢u3uke Ha 0a30BOM YpOBHE HA OCHOBE CHUCTEMHO-JIEATEIbHOCTHOTO MOAXOAA.
[Iporpamma mo ¢usuke coorBercTByeT TpedoBaHusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W METaNpPEIMETHBIM pe3yJibTaTaM OO0yuYeHHs, a TaKxKe
YUUTHIBAET HEOOXOIHMMOCTb pealu3ali MEXIPEIMETHBIX CBsized (U3HKH C
€CTECTBEHHOHAYYHBIMU YUeOHBIMH MpeaMeTaMu. B Hell onpenensioTcss OCHOBHBIE 1IETTU
u3y4yeHus PU3MKHU Ha ypPOBHE CpeTHEr0 00111eT0 00pa30BaHuUsl, INIAHUPYEMbIE PE3YIIbTaThI
OCBOGHHUSI Kypca (PU3MKH: JIMYHOCTHBIE, METalmpeaMeTHbIe, peaMeTHbie (Ha 6a30BOM
YPOBHE).

[IporpamMma mo (¢u3nke BKIIOYAET: MJIAHUPYEMbIE pPEe3ybTaThl OCBOCHHUS Kypca

¢bu3uku Ha 6a30BOM YPOBHE, B TOM
qHClie TPEeIMETHbIE Pe3yJbTaThl MO TOAaM OOYYEHHs; COICpIKaHUE

ydeOHoro npeamera « Pusnkay 1mo rojaM o0ydeHusl.
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[Iporpamma mo (pu3uke MOKeT OBITh WMCIIOIH30BAaHA YUUTEIISIMH KaK OCHOBA JIs
COCTaBJIEHHsI CBOMX pabouux mnporpamm. Ilpu paspaborke pabGoueil mporpamMmbl B
TEMATUYECKOM IUJIAHUPOBAHUM JIOJKHBI OBITh YYTEHBI BO3MOXHOCTH HCIIOJIb30BaHUS
AIEKTPOHHBIX (I pOBHIX) 00pa3oBaTeIbHBIX peCypcoB, ABJISTFOLIUAXCA
y4eOHOMETOIMYECKUMHU MaTepuajaMu (MyJIbTUMEIUUHbBIE TPOrPaMMBbl, 3JIEKTPOHHBIE
y4eOHUKH W 3aJa4HHUKH, DJICKTPOHHBIE OMOJMOTEKH, BUPTyaJbHBIC JIA0OPATOPHH,
UTPOBBIE  TPOTPaMMBbl, KOJUJIEKIIMU  IU(GPOBBIX  00pa30BATENbHBIX  PECYPCOB),
peanu3yomuMy TUJAKTHYECKIE BO3MOXKHOCTH MH()OPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHI, COIEPKAHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30oBaHUMU.

[IporpaMmMa 1mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO WHUIMATHBY YUYUTENIEH U
IPEIOCTABISET BO3MOXKHOCTD IS PEATTM3ALMH PA3IMYHbIX METOAMYECKUX MOJIXO0/I0B K
opraHuszanuu oO0yuyeHus (U3MKE NpU YCIOBUU COXPAHEHHUS O0Os3aTENbHON YacTu
COZIEP/KAHUS Kypca.

®duszuka Kak Hayka 0 HauOojee OOIIMX 3aKOHAX MPHUPOAbI, BBICTyIAsi B Ka4eCTBE
y4eOHOro MpeaMeTa B IKOJIe, BHOCUT CYIIECTBEHHbIH BKIJIAJl B CUCTEMY 3HAHHMA 00
okpyxkawmem wMupe. llkonpHBIH Kypc QUMK — CHCTEMOOOpPA3yrOMMK IS
€CTECTBEHHO-HAYYHbIX YUYEOHBIX MPEAMETOB, OCKOJIbKY (DPM3UUYECKHE 3aKOHBI JIEKaT B
OCHOBE TMPOLECCOB M SBIEHUM, HU3y4YaeMbIX XUMHUEH, Ouojorued, (uU3NIecKou
reorpadueii u acrpoHomueii. Vcnosp3oBaHHe W aKTHUBHOE NMPUMEHEHHE (HU3UYCCKHUX
3HAHUN ONpeAesieT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTMH B cdepe
SHEPreTUKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, IMOJYYEHHUS HOBBIX MATEpUAJIOB C
3aJlaHHBIMHU CBOMCTBaMHM U JApyrux. V3ydenue (U3MKH BHOCUT OCHOBHOW BKJIAJ B
dbopMUpOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00ydJaromxcs, B popMUpOBaHUE
YMEHHM NPUMEHATh HAy4YHBIH METOJ MO3HAHUS IPH BBINOJHEHUHM HMH Y4YeOHBIX
VCCIICIOBAHNM.

B ocHOBY Kypca (u3HKH 17151 YPOBHSI CPEAHETO 0011ero 00pa3oBaHUsl MOJIOKEH P
UJel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHLIMIIBI €70 IOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPXKUT MaTepuand M3 BCEX pa3AesioB (PU3MKHU, BKIIOYAET Kak
BOTPOCHI KJIACCUUECKOMN, TAK K COBPEMEHHOMN (DU3UKH.

Hoesn cenepanuszayuu. B cOOTBETCTBUU ¢ HEW MaTepuan Kypca QU3MKA 00beInHEH
BOKpYr ¢usnueckux Teopuil. Bemymmm B Kypce sBhsercs (GOpMHUpOBaHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanmzanus NpearnoiaraeT  HUCIOJIb30BaHUE
TYMaHUTapHOTO MOTeHIMaNa (PU3HMIECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3UKU
C pa3BUTHEM OOIIECTBA, a TAaKXE€ C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOIEMaAMHU.
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Hoes npuxnaomnoii nanpaenennocmu. Kypc ¢busuku npeamnoiaraeT 3HaKOMCTBO €
HIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTHUECKUX MPUIOKEHUN N3YUSHHBIX TEOPUI U
3aKOHOB.

Hoes skonoeuzayuu peanusyercs MOCpeCTBOM BBEACHUS SJIEMEHTOB COJIEPKAHNUSA,
MOCBSIIEHHBIX SKOJIOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHBI  C
pa3BUTHEM TEXHUKUM U TEXHOJIOTUH, a TaKkKe OOCYXACHHUS MpoOJieM palMOHaIBLHOTO
IPUPOIONIOIB30BAHUS U KOJIOTUUECKON OE30MaCHOCTH.

CrepKHEBBIMU DJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBanus sBisitoTCa (pusnyeckue Tteopur (popmupoBaHue NpPEACTAaBIECHUH O
CTPYKType MOCTPOCHHSI (PU3NYECKOW TEOpUHU, POIH (PYyHIAMEHTAIBHBIX 3aKOHOB U
MPUHLIHAIIOB B COBPEMEHHBIX MPEJICTABICHUSAX O MPHUPOJE, TPaHHUIAX MPUMEHUMOCTH
TEOPHIA, JUIsl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CuCTeMHO-eSITEeIbHOCTHBIN TOAXO0/ B Kypce (PU3MKU peaiu3yeTcs MPEexkKIe BCEro
3a CYET OpraHU3alliy SKCIIEPUMEHTAIBHON AesTenbHoCTH 00yJaromuxcs. s 6a3oBoro
YpOBHSI Kypca (PU3UKH — 3TO MCIIOJIB30BAHUE CHCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
IKCIIEPUMEHTOB M TaOOPaTOPHBIX PabOT, KOTOPHIE B MporpaMMe 1o (pu3uke 00beTUHEHBI
B 00N CITUCOK YYCHUUYECKHUX MPAKTUIECKUX paboT. Brienenue B yka3aHHOM TTEPEUHE
7abopaTOpHBIX pPabOT, MTPOBOAUMBIX JUIsI KOHTPOJIS M OILEHKH, OCYIIECTBIISETCS
y4aCTHUKaMH 00pa30BaTeNbHOTO MPOIIecca UCXOIA U3 OCOOCHHOCTEH TIJIAHUPOBAHUS U
ocHaieHus kabunera ¢usuku. [Ipu 3ToM obecrnieunBaeTcsi OBIafeHHE 00yJaIOIIUMUCS
YMEHUSMU TIPOBOJAWTH KOCBEHHBIC W3MEPEHHS, UCCJICIOBAHUS 3aBHUCHUMOCTEH
(U3UYECKUX BEIMYMH U TIOCTAHOBKY OIBITOB ITO TIPOBEPKE MPETOKEHHBIX THIIOTE3.

Bosbiioe BHUMaHuE yAeNSIeTCsl PEIICHUIO0 PACUETHBIX U KAYECTBEHHBIX 3a1a4. [Ipu
9TOM JJI1 Pacu€THBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3a7ayd C SBHO 3aJaHHOMU
bu3nUecKoil  MOJENbIO, TO3BOJSIIONIME TPUMEHSATh  U3YYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KakK U3 OJHOr0 paszfiena Kypca, TaK U MHTErPUPYs 3HAHUS U3 Pa3HBIX
paznenoB. [ KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIIOTCS 3aJ]aHUsl Ha OObsICHEHUE
npoTeKaHusT (PU3MUECKUX SIBIICHUW W TPOIECCOB B OKPYKAIOIICH JKU3HU, TPEOYIOIIHE
BbIOOpa (PM3HYECKOM MOJIENH JIJIsl CUTYAlMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu OPI'OC COO k marepuaibHO-TEXHUYECKOMY
obecreueHunIo yueOHOTo npolecca 0a30Bbli YpOBEHb Kypca GU3UKU Ha YPOBHE CPETHETO
o01ero o0pa3oBaHusl JOJDKEH U3Y4aThCsA B YCIOBUAX MPEAMETHOTO KaOuHeTa (GUu3uku
WIM B YCJIOBHUSX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabunere Gu3MKH JOJDKHO OBITh HEOOXO0IUMOE JTabopaTopHOE 000pYyAOBaHKE
JUIS BBIMIOJTHEHHUS YKa3aHHBIX B MpOrpaMMe Mo (PU3uKe YYCHHUYECKHX MPaKTUYECKHX
paboT U IEMOHCTPAIMOHHOE 000PYI0BAHUE.

JlemoHCcTpanmonHoe o0opyaoBanue GopMupyercs B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M OOECNeYrBaeT IOCTAHOBKY IMEPEUMCICHHBIX B
nporpamMme 1Mo (U3UKE KIIOUYEBBIX JAEMOHCTpAlMUA JJIsi HCCIEOBAHUS H3ydaeMbIX
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SIBJICHUM W TPOIECCOB, SMIUPUIECKUX U (HyHIAMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMECHEHHUM.

JlabopaTopHoe oOopymoBaHWE I  YYECHHYECKHUX  MPAKTUYECKHX  padoT
dbopmupyeTCcsl B BUIE TEMAaTUYECKUX KOMIUIEKTOB M 00€CTICUNBACTCS B PaCUETE OTHOTO
KOMILJIEKTa Ha JBYX oOydarommxcs. TemaTHdyeckue KOMIUIEKThI JIabopaTOpHOIro
000pyI0BaHUS TOTKHBI OBITH TOCTPOSHBI HA KOMIUIEKCHOM HCITOJIb30BAHUHT aHAJIOTOBBIX
U UU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIEC
1P poBBIX TabOpaTOPHIA.

OCHOBHBIMHU LIENISIMU  M3Yy4YeHHUS (PU3UKKM B 0O0meM OOpa30BaHUU SIBIISIOTCS:

(dhopMHUpOBaHNE UHTEPECA U CTPEMIICHUS 00YYaIOUXCs K HAYYHOMY U3YyUYECHHIO

IPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TIPEJCTABICHUN O HAYYHOM METOJIE MMO3HAHUS U (POPMUPOBAHNE

MCCJIEI0BATENLCKOTO0 OTHOIICHUSI K OKPYKAIOIIUM SIBJICHUSIM; (POPMHUPOBAHNE HAYYHOTO

MHUPOBO33PEHUS KaK pe3yiIbTaTa U3y4eHUS OCHOB
CTpOEHHUs MaTepuu M (PyHIaMEHTAIbHBIX 3aKOHOB (U3HUKH; (HOPMUPOBAHHE YMEHUU

OOBSCHSITH SIBJICHUS C HCTIOJB30BaHUEM (PU3HUECKUX
3HAHHWM ¥ HAYYHBIX JJOKA3aTeNbCTB; (OPMUPOBAHUE TIPEACTABICHUN O POJIU DUBUKHU IS
Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKUA U TEXHOJOTHH.

JlocTmkeHne HSTUX IeNeld O0O0ecIeunBaeTCcsl pEIIeHWeM CICAYIONMX 3aJad B
nporecce H3ydeHuss Kypca (U3UKM Ha YpOBHE CpeaHero oOIero o0pa3oBaHMUS:
NpUOOpPETEHUE CUCTEMBbI 3HAHUN 00 OOIMX (U3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKIIFOUAs MEXaHUKY, MOJICKYJISIPHYIO (PU3HKY, DIEKTPOIUHAMUKY, KBAHTOBYIO
GU3HUKY U DJIEMEHTBI acTpOPU3UKHU; HOPMUPOBAHNE YMEHHUM PUMEHSTh TEOPETUUECKUE
3HAHUS J1s1 OOBSICHEHUS
bu3MYecKuX SBJICHUM B TMPUPOJNE W IS TPUHATHAS TPAKTUYECKUX pEIICHUH B
MOBCETHEBHOM KM3HHU; OCBOEHHUE CTIOCOO0B PEIICHUS PA3IMYHbIX 33]1a4 C SIBHO 3aIaHHOU
dbuznyeckol MoOJenblo, 3aJay, TMOAPa3yMEBAIOIIMX CAMOCTOSITENIFHOE CO3JaHHe
bu3YeCcKO MOIENH, aJICKBATHOW yCIIOBUSAM 3aJ1ayi; MOHUMaHUe (U3MYECKUX OCHOB U
IIPUHIIUIIOB IEMCTBUSA TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUUECKHUX TMPOIECCOB, WX BIUSHUA HA OKPYXKAIOIIYIO Cpeay; OBJIAJCHHE

METOJJaMHU CAMOCTOSITETTFHOTO MJIAHUPOBAHUS U MPOBEICHUS
bU3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a U MHTEpPIpeTaruu WHGOPMAINH, ONpeaeIeHuUs
JIOCTOBEPHOCTH TIOJIyYCHHOTO Pe3yJIbTaTa; CO3/IaHUE YCJOBHM JJIS Pa3BUTUS YMEHUU
MIPOEKTHO-UCCIIEA0BATEIBCKOM,

TBOPYECKOU IEATENBHOCTH.

Ha wusydenue ¢usuku (0a30BBIi ypOBEHb) Ha YpOBHE CPEIHETr0 OOIIero
obpazoBanus orBoauTcs 136 wacoB: B 10 kmacce — 68 yacoB (2 waca B Hemenio), B 11
KJ1acce — 68 yacoB (2 yaca B HEJIEIIIO).
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[IpennaraemMslii B mporpamme 1o (Gpu3mKe nepeveHs JJabopaTOPHBIX U MPAKTUYECKUX
paboT ABIIAETCS pEKOMEHAOBAHHBIM, YUUTENb AEJIAET BBIOOP MIPOBEIEHUS J1JAOOPATOPHBIX
paboT ¥ OMBITOB C YYETOM MHAUBHUIyJIbHBIX OCOOCHHOCTEN 00YUYarONIXCS.

JIrobas pabouast mporpamma JOJIKHA IOJIHOCTBIO BKJIIOYAaTh B Ce0sl COAEprKaHUE
JaHHOW TIPOTPaMMBI IO (PU3HUKE.

B oTnenpHBIX ciaydasx Kypc (GU3UKHA 0a30BOT0 YPOBHS MOXKET M3y4aThCs B 00bEME
204 gaca 3a nmBa roga oboydenus (3 4 B Hepemo B 10 m 11 kimaccax). B atom ciydae
yBEJIUYHMBACTCA HE MeHee deM 10 20 4 pe3epBHOE BpPEMs, KOTOPOE HCIOJIB3YeTCs
YYHTEIIEM IS HW3Y4YCHHUS BOIPOCOB, TECHO CBS3aHHBIX C BBIOPAaHHBIM IPOQHIEM
oOydeHus, M yBeIWYuBaeTcs y4deOHasi Harpys3ka, OTBOJAMMAs HA M3yYCHHE MEXaHUKH,
MOJICKYJISIPHOM (PU3UKH U DJICKTPOIMHAMUKH, 3a CUET pacCIIMPEHUS YHiCIIa Ja00paTOPHBIX
paboT HCCIIeIOBATEIHCKOTO XapaKTepa U YPOKOB PEIICHHS KAaUeCTBEHHBIX U PACUETHBIX
3ajad.

COJAEPKXAHUE OBYUYEHUA

10 KJJACC Pazgea 1. @u3uka 1 MeTOABI HAYYHOT0 IIO3HAHUS
®dusnka — Hayka o npupone. Haydnsle METOABI NO3HAHUS OKPYIKAIOIIETO MUPA.
Pounb sxcniepuMenTa U TEOPHUH B MPOLieCcCe MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (uU3MUECKUX SBIEHUN U TmpoueccoB. HayuyHbple rumoressl.
dusnueckue 3aKOHbI U TEOPUU. ['paHULIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb 1 MecTo ¢pu3nku B pOPMUPOBAHNN COBPEMEHHOIN HAyYHOW KapTUHBI MHUpA, B
IIPAKTUYECKOM ACSTEIBHOCTH JOAEH.

Llemoncmpayuu

AHaJorosble U IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pasznena 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe qBrkeHrne. OTHOCUTEIbHOCTh MEXaHUYECKOTO IBHKEeHMs. CrcTema
orcué€ra. Tpaekropusi.

[lepemenienue, CKOpOCTh (CpeHsAs CKOPOCTh, MTHOBEHHAsI CKOPOCTh)  YCKOPEHUE
MaTepUaAIbHOW TOYKH, UX MTPOEKIIMHU HA OCH CUCTEMBI KoopauHaT. CloxKeHue
MEPEMEILICHHI U CIIO)KEHHE CKOPOCTE.

PaBHOMEpHOE u PaBHOYCKOPEHHOE IPSAMOJIMHEWHOE JBHKCHHUE.

I'paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, Iy TH U TMEPEMEIICHHUS
MaTepUAIIbHOW TOYKHA OT BPEMEHH.

CBoOomHOE TIafieHue. Y CKOPEHHE CBOOOTHOTO TTaJICHUS.
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Kpuonunennoe nuxenue. [[BHKeHUE MATEPUAIBHOW TOYKHU IO OKPYXKHOCTH C
IIOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, TMHENHAsL CKOPOCTh. Ilepron u
yacToTa oOpameHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHHUecKue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHME: CHUAOMETP, JBHKCHHE
CHapsI0B, LICTIHBIE U PEMEHHBIE IIEPEIaYN.

Llemoncmpayuu

Mopnenp cucTteMbl OTCYETA, WIUIFOCTPALMS KUHEMAaTHYECKHX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeoOpa3oBaHne ABMKEHUN C UCIOIB30BAHUEM IPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HabGmionenue ABMKEHHA Teda, OpPOIIEHHOTO TOJ YIJIOM K TOPHU3OHTY H
TOPU30HTAJIBHO.

N3mepenne ycKopeHusi CBOOOIHOTO TaJACHMUS.

HanpasneHue ckopocTu Ipu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHne HEPaBHOMEPHOIO [BHXKEHUSI C ILEIbI0 OIPENEICHUsS MIHOBEHHOM
CKOpOCTH.

HccnenoBanre COOTHOIIEHUSI MEXAY NyTSAMH, HIPOUIECHHBIMU TEJIOM 3a
MoCJe0BaTeIbHbIE PaBHBIC MPOMEKYTKH BPEMEHU MPU PAaBHOYCKOPEHHOM JBUKEHUH C
HA4YaJIbHOM CKOPOCTBIO, PABHOM HYIJIIO.

N3yuyeHne nBUKEHUS [IAPUKA B BA3KOM KUJIKOCTH.

I/I3y‘leHHC ABHMXKXCHMA TCJIA, 6pOHIGHHOFO T'OPHU30HTAJIBHO.

Tema 2. /lunamuxa

IIpuanun orHocutensHOCTU ['aymiies. IlepBeiit 3akoH Herorona. MHepuuansHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akon HeroToHa uist
MaTepruaIbHON TOUYKU. Tperuid 3akoH HproTOHA 17151 MaTepuaIbHbIX TOYEK.

3akoH BceMUpHOTO TAroteHusd. Cuna Tsoxectu. [lepas kocMuueckas CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenusi (mokosi, ckoJjibkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEHUsS U cuia TpeHus nokosd. Koagouuuent tpenus. Cuna
COITPOTHUBIIEHUS NPU ABUKECHUHU TeJa B KUJIKOCTU WUJIU rase.

[TocTynarenbHOE U BpallaTeIbHOE ABMKEHUE a0COMIOTHO TBEPIOTO TENa.

MOMEHT CHJIBI OTHOCUTENBHO OCHU BpaiieHus. [lnedo cuibl. Y ciioBusi paBHOBECUS
TBEPIOIO TeJa.

TexHudeckre yCTpoUCTBa U MPAKTUYECKOE MPUMEHEHUE: MOAIMNITHUKA, TBUKECHUE
VICKYCCTBEHHBIX CITYyTHUKOB.
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Llemoncmpayuu
SIBnenve nHepUUH.
CpaBHeHHE MacC B3aMMOJECHCTBYIOMINX TEJl.
Bropoiu 3akon HeroToHa.
N3mepenne cuil.
CnoxeHue CHIL
3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jiehopmaluu.
HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUM.
CpaBHeHUE CUIT TPEHUS MOKOS, KAUYECHUS U CKOJIbKEHUS.
YcnoBus paBHOBecHs TBEPAOTO Tena. Buabsl paBHOBecHs .

Yuenuueckuui sxcnepumenm, rabopamopHuie pabomul Vzyuenne

JBUKEHUSI OpycKa 10 HAaKJIOHHOM MIIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIMIMX B TNPYXKUHE H
PE3UHOBOM 00pa3iie, OT UX aehopmaluu.

HccnenoBanue ycaoBU paBHOBECHUS TBEPAOIO TeJIa, HMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3axonvt coxpanenus 6 MexaHuke

Nmiysc MaTepHallbHON TOUYKH (Teja), CHCTEMBl MaTEPHAIBHBIX TOYCK. MIMITyIbC
CHJIBl W HW3MEHEHUE HMITyJbca Tejla. 3aKOH COXpaHEHWs HUMITyJbca. PeakTuBHOE
NBIDKEHUE.

Pabota criabl. MOITHOCTE CHUJIEL.

Kunetndeckass  3Heprus MaTEepUAIbHOW  TOYKH. Teopema 00

W3MEHEHUN KHHETUYECKON YHEPTHUH.

[TorennmanbHas sHeprus. lloTeHnmanbHas >HEPrusi ynpyro aepopMUPOBAHHOMN
npyxuHbl. [loTeHnanbpHas sHeprus Tena BOIM3H MOBEPXHOCTH 3eMITH.

[ToreHnManbHBIC U HETIOTCHIIMATBHBIE CHIIBI. CBS3b Pa0OThI HETIOTCHIIMATBHBIX CHJT
C U3BMEHEHUEM MEXAHUYECKOW SHEPTUM CUCTEMBI TEN. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPTUM.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecknue yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHUE. BOJOMET, KOIED,
MPY>KUHHBIN TACTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexo NOTEeHMATILHON YHEPTUN B KUHETUYECKYIO U OOPaTHO.
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Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi
N3yuenune abCoIIOTHO HEYNIPYToro yjiapa ¢ NOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3U padOThI CUIIbI C U3MEHEHUEM MEXaHUYECKOM YHEPIUHM Tella Ha
IIPUMEpPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. Mogekyasipuas pusnka u repMmoanHaMuKa Tema
1. OcHo6bl MONIEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJOXKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU U HMX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysus. Xapaktep ABMKEHUS U
B3aUMOJICHUCTBUA YaCTHUI] BenlecTBa. Mo1esn CTPOEHHUS ra30B, )KUAKOCTEN U TBEPABIX TEI
1 00BbsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojieliei. Macca v pa3Mepbl MOJIEKY 1.
KomnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmepatrypa u €€ usMmepenue. lllkama temmeparyp
Llenbcus.

Mogens naeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON
TEOPHH HUJICATHLHOTO Ta3a. AOCONMIOTHAS TeMIIepaTypa Kak Mepa CpeaHe KHHETHIECKON
SHEPrUM TEIJIOBOTO JABMKEHUSA dacTull rasza. [lIkana remneparyp KensBuna. ['a30Bbie
3akoHbl. YpaBHeHue MenpaeneeBa—Kianeitpona. 3akon Jlanstona. M3omnpoiieccsl B
UJICATBHOM Ta3€ C TTIOCTOSTHHBIM KOJTMYECTBOM BetiecTBa. [ paduieckoe mpeacTaBiecHue
M30IPOLIECCOB: H30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa M MPakTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIME AUCKPETHOE CTPOEHUE BEHIECTBA, oTorpaduu MOJEKYI
OpraHUYECKUX COCTMHEHUMN.

OmnbiTel 10 U PY3UN KUAKOCTEN U ra30B.

Mojienb OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita lTepHa.

OnbITHI, JOKAa3bIBAKOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aNMOECHCTBUS.
Mopnens, nuroCTprUpyronias IpUpoay AaBICHHUS T'a3a Ha CTEHKU COCY/a.

OMnBITHL, WJUTFOCTPUPYIOUIUE YPABHEHUE COCTOSIHUS UACAIBHOTO ra3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl
Omnpenenenre Macchbl BO3/IyXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEeHHI 00bEéMa
KOMHATBI, TABJICHUS U TEMIIEPATYPhI BO3yXa B HEH.

HccaenoBanue 3aBUCUMOCTH MCXKAY IMapaMcTpaMn COCTOSHUSA PAa3pCKCHHOIO ra3a.

Tema 2. Ocnoevl mepmoounamuxu

10
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Tepmonunampueckass  cucremMa.  BHyTpeHH:A JHEprus

TEPMOJMHAMHUYECKON CUCTEMBI U CITOCOO0BI €€ n3MeHeHus. KonuuecTBo TemoThl 1
pabota. BHyTpeHHss SHEPrUs OAHOATOMHOIO UACAIBHOIO ra3a. Busipl Temionepenayu:
TEIJIONPOBOAHOCTD, KOHBEKIMS, U3IIyYCHHE. Y IebHAas TEIUIOEMKOCTh BEILIECTBA.
KonndecTBO TEMIOTH MpH TEIIONEepeaaye.

[Tonsitue 06 aguadatHoM npouecce. [lepBblil 3akoH TepmouHaMuku. [Ipumenenne
NIEPBOT0 3aKOHA TEPMOJAMHAMHKH K H3omporieccam. [ padudeckas HHTepIpeTanus
paboTHI raza.

Bropoii 3akon TepmoauHamMuku. HeoOpaTHMOCTh MPOTIECCOB B IPUPOJIE.

TernoBble MamuHbl. [IpuHUIUIBL A€HCTBUS TEeIOBbIX MamMH. [IpeoOpa3zoBanus
SHEPrUH B TEIIOBBIX MamunHax. KoappuimeHT nojae3noro AeiicTBUS TETIOBOW MAIITUHBIL.
[Muxkn KapHo u ero xo3p@uuMEHT Mone3HOro ASUCTBHs. DKOJIOTMYECKHUE MPOOIeMbl
TEIJIO3HEPTETUKU.

TexHnuecKkue ycTpoicTBa M NMPAKTHYECKOE MPUMEHEHHE: JBUTaTeNlb BHYTPEHHETO
Cropanusi, ObITOBOI XOJOJUIBHUK, KOHIULUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEN 3HEPTUH Tejla IPU COBEPIICHNUN paOOThI: BBUIET IPOOKU U3
OYTBUIKM TIOJ JEHCTBHEM CXKATOrO BO3AyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOke
nyTEéM TpeHUs (BUIECOJEMOHCTpALIMS).

N3meHeHue BHYTpEHHEH dHEepTruM (TeMIlepaTyphbl) Tea NPy TEIIonepeaaye.

OneIT M0 aAMabaTHOMY PACIIMPEHUIO BO3/lyXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Mopenu mapoBoil TypOMHBI, JIBHUrareisi BHYTPEHHETO CrOpaHUs, PEAKTHUBHOIO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwyecmea. Pazosvie nepexoonvl
[Tapoo6pa3zoBanue u KoHAeHcalus. Mcnapenue u kunenue. AGCOTIOTHAS U
OTHOCHUTEJIbHAs BJIAXHOCTh BO3AyXa.  HachlleHHbIN nap. YnaenbHas
TEIJI0Ta MapooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JABJICHUS.
TBépnoe Teno. Kpucrannnueckue u aMmopgHbie Tesa. AHU30TPOINS CBOWCTB
KpHUCTAJUIOB. Kunkue  kpucramisl. COBpeMEHHbIE — MaTepHaIbl.
[InaBnenue u kpucramumzanus. Y aelbHas TerioTa miasieHusd. Cyoaumanusi.
YpaBHEHHE TEIJIOBOTO OajaHca.
TexHuyeckre yCcTporucTBa U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
TICUXPOMETP, KAJJOPUMETP, TEXHOJIOTUU MOJTYyUYCHHUSI COBPEMEHHBIX MAaTepUAJIOB, B TOM
YUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUU.

11
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Llemoncmpayuu
CBoiiCcTBa HACBHIIICHHBIX MTAPOB.
Kunenue npu noHW>KEHHOM J1aBJICHUMU.
CnocoObl M3MEPEHUS BIAXKHOCTH.
HaGnronenue HarpeBaHuWs W IUIABJICHUS  KPUCTAJUIMYECKOTO  BEIECTBA.
JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol
N3MepeHrne 0THOCUTENBLHON BIIaXKHOCTU BO3AYXa.

Paznen 4. dnekrpoaunamuka Tema
1. Snexmpocmamuxa

DneKkTpu3anus Ten. DJIEKTPUYECKHi 3apsa. J(Ba BuIa AIEKTPUUYECKUX 3apsioB.
[IpoBOIHMKY, NUAIEKTPUKH M MOJYNPOBOAHUKUA. 3aKOH COXPAHEHUsS 3JIEKTPHUYECKOro
3apsza.

B3aumogeiictBue 3apsinoB. 3akoH Kysnona. TouyeuHbld 3JIEKTpUYECKHM 3aps.
DnekTpuueckoe nose. HanpsskEHHOCTD aneKkTpuyeckoro nodis. [IpuHumn cyneprno3unuu
ANEKTPUUECKUX MoJel. JIMHUK HanpsKEHHOCTH 3JEKTPUUYECKOTO TTOJIS.

PabGora cun snexkrpocratuueckoro mosis. [lotenmuman. Pa3HOCTh MOTEHIMATIOB.
[IpoBOgHWMKM ¥ [OHMAJIEKTPUKH B DBJIEKTPOCTAaTHUYECKOM Tone. Jlusnexkrpuueckas
POHUIIAEMOCTb.

OnekTpoéMKOoCcTh. KoHaeHcaTop. IJIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEeHHOT0 KOHAEHcaTopa.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHE:  3JIEKTPOCKOII,
ANEKTPOMETP,  BJEKTpOCTaTHYecKash  3alluTa,  3a3€MJIEHHE  DJIEKTPOIpPUOOpPOB,
KOHJICHCATOpP, KONMUPOBAJIBHBIN annapar, CTPyHHbIA IPUHTED.

Llemoncmpayuu

VY CTpOMCTBO M MPUHLINI IEUCTBUS JIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEJI.

[IpOoBOJIHUKH B 3JIEKTPOCTATUUECKOM MOJIE.

DnekTpocTaThyecKas 3aluTa.

JINDIIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTB AJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOIIAIM IIJIACTHH,
PACCTOSTHUSL MEXAY HUMHU U JUAJIEKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomaol
N3mepenune 2eKTpoEMKOCTH KOHEH CATOPA.

12
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Tema 2. Ilocmosannwiii 21ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

DIIEKTPUYECKUAN TOK. Y CIIOBHS CYLIECTBOBAHUS JJIEKTPUUYECKOrO TOKA. McTouHMKH
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 11 yyacTka Lenu.

DNEeKTpUYECKOE  CONPOTHBIIEHHWE.  YJIEJIbHOE  CONPOTUBIEHUE  BEIIECTBA.
[TocnenoBaTenpHOE, TapaIeIbHOE, CMEIIAHHOE COEITMHEHUE TIPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [[xoynsa—JIenna. MoHOCTh 3IEKTPUYECKOro
TOKa.

DNEKTPOJIBUXKYIIAsi CHJIa U BHYTPEHHEE COMPOTUBJIECHUE MCTOYHUKA TOKA. 3aKOH
Oma 11 oaHOM (3aMKHYTOM) AsekTpuueckoit nenu. KopoTkoe 3aMmbIkaHue.

DNEeKTpOHHAs! MPOBOJUMOCTh TBEPJIBIX METALIOB. 3aBUCUMOCTh COMPOTUBIICHUS
METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. COOCTBEHHAsI U PUMECHAsI TPOBOJIUMOCTD MOTYTPOBOIHUKOB.
CaoiicTBa p—n-niepexona. [loaynpoBogHIKOBBIE TPHOOPHI.

DIIEKTPUYECKUN TOK B paCTBOPAX U PACIIaBaX JIEKTPOJIUTOB. DIEKTPOIUTHIECKAS
JTUCCOLUAINS. DIEKTPOIIU3.

DNeKTpU4eCcKuii TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSITENbHBIN pa3psl.
Mounus. [1na3ma.

TexHuyeckre ycTpolcTBa U MPAKTHUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaTr, UICTOYHUKH TOKa, 3JIEKTpOHArpPEeBATENIbHbIC MPUOOPHI, FJIEKTPOOCBETUTEIHHBIC
npuboOphl, TEPMOMETP  COMPOTHBJICHHUS, BaKyyMHbIH JUOJA, TEPMHUCTOPHl U
(b oTOpPE3UCTOPHI, MOTYIPOBOIHUKOBBIN U0/, rajJbBaHUKA.

Jlemoncmpayuu

N3MepeHue cuilbl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IMJIMHIPUUYECKUX TPOBOAHUKOB OT JIJTUHBI, ITOIIAAH
MONEPEYHOr0 CEYEHUs U MaTepuaa.

CwmenianHoe CoeIMHEHNE MPOBOJHUKOB.

IIpssmoe  u3MepeHue  JIIEKTpOABHXKYIIeH  cwibl. KopoTkoe — 3ambIkaHue
rajgbBaHUYECKOIO PJIEMEHTA U OLICHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCUMOCThH COIIPOTHUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[1poBOAMMOCTH IIEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOAMMOCTD BO3/1yXa.

OIHOCTOPOHHSISE TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul VIzyuenue

CMEILIAHHOTO COEIMHEHUSI PE3UCTOPOB.

N3MepeHne »IeKTpOABMKYILIEH CHUJIbI HCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUS.

13
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Hab6nronenue anextponmsa.

MexnpeaMeTHbie CBA3H

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 kiiacce oCyecTBISIETCs ¢ YUYETOM
COJIepKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHH,
reorpaduy U TEXHOJIOTHH.

Mescnpeomemnsie nouamus, CBSI3aHHBIE C HM3YYCHHEM METOJIOB HAYYHOI'O
NO3HAHUS: SBJICHUE, HAYYHBIH (DaKT, TUoTe3a, puzndeckas BeJIHMUMHA, 3aKOH, TEOpUs,
HaOII0/ICHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHUH, JMHEWHas (yHKIMs, mapadosa,
runepoosna, ux rpaduKu U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKIIMH: CUHYC, KOCUHYC,
TAaHT€HC, KOTAaHIe€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPhl U UX
MPOEKINU HA OCH KOOPAHMHAT, CII0KEHHE BEKTOPOB.

Buonoeus: MexaHmdeckoe [BWKEHHE B JKUBOHM mpupone, Auddysus, ocMoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB (BHABI TEIUIONEpEaaud, TEIUIOBOE pPaBHOBECHE),
HIIEKTPUUYECKUE SBJICHHS B )KUBOU IPUPOJIE.

Xumus: DUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHWE AaTOMOB M MOJIEKYJ, MOJb
BEIIECTBa, MOJISIpHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJ, JKUJIKOCTEH M Ta30B,
AIIEKTPUYECKUE CBOWCTBA METAIIJIOB, AIEKTPOIIUTUYECKAS AUCCOIMALINS, TAJIbBAHUKA.

l'eocpaghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonocus: mpeodbpazoBaHue ABMKCHHUN C MCIONH30BAHHMEM MEXaHHU3MOB, y4ET
TPEHUsI B TE€XHMKE, MOJUIMITHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHMsI UMITyJbCa B
TEXHHUKE (pakera, BOJOMET W JIpYTHE), IBUTATEIh BHYTPEHHETO CTOpaHHUSA, MapoBas
TypOuHa, OBITOBOW XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTUH TOTYUYCHHS] COBPEMEHHBIX
MaTepUajoB, B TOM YUCJI€ HAHOMATEPUajOB, U HAHOTEXHOJIOIMH, 3JIEKTPOCTATHUECKas
3alMTa, — 3a3€MJIGHHE  DJICKTPONpPHOOpPOB,  KCEPOKC, CTpYHUHBIA  TIPUHTED,
3JIEKTpOHArpeBaTesibHbIe MPUOOPHI, JEKTPOOCBETUTENbHBIE TPUOOPHI, ralbBaHUKA.

11 KITACC Pa3spen 4. DjIeKTPOAMHAMHUKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUS

ITocrossHHBIE MarHuThl. B3aumonencTBHE NOCTOSHHBIX MAarHuToB. MarnutHoe
none. Bekrop MarHWUTHOW WMHAYKUMH. [IpMHIMIO Cyneprno3WIMM MAarHUTHBIX MOJIEH.
JIvann MarauTHOM MHAYKUMK. KapTrHA TMHUIA MarHUTHOM MHTYKIIUH ITOJISI HOCTOSTHHBIX
MarHuTOB.

MarsnuTtHO€e 1oJie TPOBOJHUKA ¢ TOKOM. KapTHa JTUHUN MHIYKIMH MarHUTHOTO
NOJISI JUTMHHOTO MTPSIMOTO MPOBOAHUKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOIHHUKA, KATYILIKH
¢ TokoM. OnbIT Dpcrena. BanmoieiicTBue NpoBOJHUKOB C TOKOM.

Cuinia AMriepa, €€ MOJyJIb U HallpaBJICHUE.
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Cuina JlopeHiia, €€ Moyiab U HarpaBlieHHe. J[BUKeHHE 3apshKEHHOM 4YacTUIlbl B
OJIHOPOJIHOM MarHuTHOM MoJe. Pabota cuibl Jlopenna.

SIBrieHME 3IIEKTPOMArHuTHOM MHAYKIKH. [I0TOK BEKTOpa MarHUTHOW MHIYKIUU.
DNEeKTPOABMKYILAS CUJla MHAYKIHMH. 3aKOH 3JIEKTpOMarHuTHoM nHaykuuu dapazes.

BI/IXpCBOG QJICKTPUICCKOC IIOJIC. QHGKTPOIIBI/I}KYHIEUI Chujla HWHAYKIIHUU B
IMPOBOJHUKE, IBMKYIICMCS IMOCTYIIATCIIbBHO B OJJTHOPOJHOM MAriHuTHOM I10JIC.

ITpaBuno Jlenua.
NHaykTUBHOCTE.  SIBI€HME  CaMOMHAYKLIMH.  OJEKTPOJBIKyLIas  cuja
CaMOVHIYKIIUH.

9Hepr1/151 MArdivTHOI'O ITOJIA KaTyYIIKH C TOKOM.

SHGKTPOMaI‘HI/ITHOG I10JIC.

TexHuueckue YCTpOﬁCTBa U MPAKTHYCCKOC NMPHUMCHCHHC: ITOCTOSAHHBIC MArHUTHI,
QJICKTPOMAI'HUTEI, QJICKTPOABHUI'ATCIIb, YCKOPHUTCIIN QJICMCHTAPHBIX qacTHull,
HHAYKOUOHHAS I1CYb.

Jlemoncmpayuu
OmnbIT Dpcrena.
OTKJIOHEHHE JIEKTPOHHOTO My4YKa MarHUTHBIM TMOJIEM.
JIMHUY MHAYKIUY MAarHUTHOTO TOJIA.
B3auMopeiicTBUE ABYX MPOBOJHUKOB C TOKOM.
Cuna Amnepa.
JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.
SIBIIeHUE PNIEKTPOMArHUTHON MHYKIUH.
IIpaBuio Jlenna.
3aBUCHUMOCTDh 3JICKTPOABMKYILIEH CHUJIBI HHIYKIMU OT CKOPOCTA HM3MEHEHUS
MarHUTHOTO ITOTOKaA.
SBrIeHNE CAMOMHTYKITUH.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul V1zydenne
MAarHUTHOTO TOJISI KATyIIKUA C TOKOM.
Uccnenosanue neiicTBUsI IOCTOSIHHOTO MarHWTa Ha paMKy ¢ TokoMm. McciaegoBanue
SIBJICHUS 3JIEKTPOMAarHUTHON MHTYKIIUH.

Paznea 5. Kosie0anus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOJI€OAHUA

KonebarenbHas cucrema. CBOOOIHBIE MEXaHUUYECKUE KojieOaHus. ['apMoHnueckue
konebanus. [lepuon, yactota, ammumtyna u ¢asza xonedanuit. [IpyXMHHBIN MasTHUK.
MareMaTtnyeckuii MasTHUK. YpaBHEHHE TapMOHUYECKMX KojeOanuil. IIpeBpamienue
SHEPrUM NMPU TAPMOHUYECKUX KOJICOAHUSIX.
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Konebartenbublit KOHTYp. CBOOOIHBIE 37EKTPOMArHUTHBIE KOJIEOAHUS B UCATIbHOM
KOJIE0ATEIHLHOM KOHTYpE. AHAIOTHS MEXKIY MEXaHMUYECKUMU U 3JIEKTPOMAarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs YHEPTUH B UJI€aTHHOM
Kos1e0aTeIbHOM KOHTYPE.

[IpencraBieHre o 3aTyxarolmMX KoseOaHUsAX. BBIHYXJIEHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXAeHHbBIE 37IEKTPOMAarHUTHBIE KOJICOaHMS.

ITepemenHslil TOK. CHHYCOUAIbHBINA IEPEMEHHBIA TOK. MOIIHOCTh TEPEMEHHOTO
TOKa. AMILJIUTYTHOE U IEUCTBYIOIIEE 3HAUCHHUE CHIIbI TOKA U HANPSKEHUS.

Tpauncpopmarop. IlpomsBoacTBo, mnepesadya M NOTPEOJECHUE DBIEKTPUUECKOM
SHEPruu. OKOJIOTMYECKHE PHUCKH IpU NPOU3BOJACTBE 3JEKTpo3Hepruu. Kynbrypa
VICIIOJIb30BaHUs DJIEKTPOIHEPIUU B IIOBCEIHEBHOM KU3HMU.

TexHuyeckue yCTporuCTBa M MPAKTUYECKOE NMPUMEHEHHUE: DIIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JUHUHU DJIEKTpOoIIepeay.

Jlemoncmpayuu
HccnenoBanne mapaMeTpoB  KojeOAaTenbHON  CHUCTEMBI  (NMIPYKWHHBIA — WIIH
MaTeMaTHYECKUN MasSTHUK).

Halnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIEC KOJIEOaHUSI.

OcummorpaMmbl  (3aBUCUMOCTH CHUJIBI TOKA U HANpPsDKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIECOaHUH.

Pe3oHanc mOpu  MOCIENOBAaTEIbHOM  COCIMHEHUM  PE3UCTOpa,  KATYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpa.

Mojenb TUHUHU 3JEKTpONepeaayn.
Vuenuuecxuii sxcnepumenm, rabopamopHule pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOAA MANbIX KOJI€OaHUW rpy3a HA HUTU OT JJIUHBI
HUTHU U MAcChI Tpy3a.

UccnenoBanne mepeMEHHOTO TOKA B ILIEMU W3 MOCJIEAOBATEIBHO COCIUHEHHBIX
KOHJICHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMacHUmMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumox. CkopocTh
pacrpocTpaHeHus U JiyTuHa BoJIHbL. [lonepeunbie v poaobHbIe BOJIHBL. HTEphepeHus
U AU paKiysg MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBUS M3JIYYEHUS DJIIEKTPOMArHUTHBIX BOJH.
B3anmnuas opuentauust BektopoB E, B, v B anexkrpomarnutHoM BojHe. CBoiicTBa
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AIIEKTPOMArHUTHBIX BOJIH: OTpa)X€HHE, MPEIOMIICHHE, MOJsApu3anus, AUQPpaKius,
uHTepdepenius. CKopocTb dJEKTPOMArHUTHBIX BOJIH.

[Ilkana 3JEKTPOMAarHUTHBIX BOJH. [IpuMEHeHWEe >SIEeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMITBI paguOCBA3H U TeNEBUIEHUA. Panqnonokamus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKaroIIE CpeJibl.

TexHHMUeCKHME YCTPOMCTBA W MPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, yJIbTPa3BYKOBas JHArHOCTHMKAa B TEXHUKE W MEOULUHE, panap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neds.

Jlemoncmpayuu

OO0pazoBaHue U pacPOCTPAHEHUE MOMEPEUHBIX U MPOJA0IbHBIX BOJIH.

Kone6momieecs Teno kak UCTOYHUK 3BYKa.

Habmonenue otpaskeHus U IpeoMIICHHUS MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeniinu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnroneHnue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYIOM U 4acTOTOM
KOJIe0aHui.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPa)K€HHE, IPEIOMIICHHE,
noJsipu3anus, tudpakuus, HTepdEepeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamonnHeiHoe paclipOCTpaHEHUE CBETA B OJTHOPOJHOM
cpexne. Jlyu cBera. ToueuHbI HCTOYHUK CBETA.

OTpaxkeHne cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHue wu300pakeHUl B
IIJIOCKOM 3€pKalle.

[Ipenominenue cBera. 3aKOHbBI MIPEIOMIICHUS CBeTa. AOCOTIOTHBIN MTOKA3aTelNb
npenomiieHus.  [lomHoe BHYTpPEHHEE oTpaxeHnue. [IpenenbHbIin yroJa

IIOJIHOI'O BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cBeta. Lser.

Cobwuparorniye U paccenBaromue JUH3bl. ToHKas JnH3a. DOKYCHOE pacCTOSHUE U
onTHYeckass cuijga TOHKOM suH3bL. [locTpoeHne wu300pakeHU B COOMpAIONIUX H
pacceuBaromux JnuH3ax. @opmysia TOHKOW JTMH3bL. Y BEJIMYEHUE, 1aBAEMOE JTMH30M.

IIpenensl MPUMEHUMOCTHA T€OMETPUYECKONW ONTUKH.

BonnoBas onrtuka. MHTepdepeniusi cBera. KorepeHTHbIE MCTOYHUKH. Y CIIOBHS
HAOJIOICHUST MaKCUMyMOB M MHUHHUMYMOB B HUHTEP(EPEHIIMOHHOW KapTUHE OT JBYX
CHUH(]a3HBIX KOTEPEHTHBIX UICTOUHUKOB.

Hudpakus csera. {udpakiuyonHas pemérka. YcioBue HaOJIOACHUS TJIaBHBIX
MaKCHUMYMOB TP NaJ€HUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.
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ITonspusanus ceera.

TexHnueckue yCcTpoiucTBa U MPAKTUYECKOE TPUMEHEHHUE: OUKH, JTyTa, oToanmnapar,
NPOECKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAS
peLIETKA, TTOJIAPOUL.

Llemoncmpayuu

[IpssMonMHEHOE  pacHpoOCTpaHEHUE, OTPAKEHHE W IPEJOMIIEHHE  CBETa.
Onrtuyeckue npuoopsI.

[TonHoe BHyTpeHHEE OTpakeHre. Mozellb CBETOBOA.

HccnenoBanue cBOWCTB U300paKeHH B TMH3AX.

Mopenn MUKpocKomna, TEJIECKOIa.

Hab6nronenue natepdepeHimm cBeta.

Hab6nronenue nudpaxiuu ceera. Habmrogenue
JMCIIEPCHUU CBETA.

[TosmyyeHne cnekTpa ¢ TOMOIIBIO MPU3MBL.
[Tonydenue cekTpa ¢ MOMOIIBI0 AUGPAKIIMOHHON PEIIETKH.
HabGnronenue nosisipusaiiviu cBeTa.

Yuyenuueckuii sxcnepumenm, 1abopamopHule pabomaol
N3mepenune nokaszarens npeoMIICHUs CTEKIIA.
UccnenoBanue cBoiCTB n300pakeHuit B 1uH3ax. Habmoaenue
JIUCIIEPCUU CBETA.

Pa3nen 6. OCHOBBI CIeUAJIBbHON TEOPHUH OTHOCHUTEILHOCTH

I'paauiel IPUMEHMMOCTH KJIACCMYECKOM MeXaHuKd. llocTymarsl crnenuanbHON
TEOPUH OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOJYJISI CKOPOCTHM CBE€Ta B BaKyyMe,
MIPUHIUIT OTHOCUTEIBLHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKpAIlCHUE
JUTUHBL.

DHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl € C—)HCpFHCﬁ " UMITYJIbCOM pCH}ITHBHCTCKOﬁ HJaCTHUIIbI. 9HCpFI/I}I ITIOKO:I.

Paznen 7. KBantoBasi pusuka Tema 1.
Inemenmul KGAHMOBOU ONMUKU

®dotonbl. Popmyna Ilnanka cBsi3u 3HEpruu (POTOHA C €ro 4aCTOTOM. DHEPTUsl U
UMIYJbC GOTOHA.

OtkpeiTue U ucciaenaoanue (orodrpdexra. Ombitet A.I'. CroneroBa. 3aKOHBI
dorordpdexra. VYpaBuenue OiHmTeitHa a1 ¢doTtodrddekra. «KpacHas rpaHHIIa»
dboTorddexra.

JaBnenne cBera. OnbiTel I1.H. JIeGenena.

XUMMHUYECKOE TEUCTBUE CBETA.
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Texnuyeckue yCTpOHCTBAa M MPAKTUYECKOE MPUMEHEHHE: (POTOIEMEHT,
dboTomaTYMK, CoJIHEUHAast OaTapesi, CBETOIUO/I.
Llemoncmpayuu

®oTtor(h(hexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHEITHETO oTOIPdEKTa.

CBeToauo.

Conneuynas Garapes.

Tema 2. Cmpoenue amoma

Mopnenb atoma Tomcona. OnbiTel Pe3epdopaa mo paccessHuio o-4acTHil.
[Inanerapnas monens atoma. [loctynatel bopa. M3nydenue u nornomienre ¢oToHOB
IIPU NIEPEXO0JIE aTOMA C OJHOTO YPOBHS SHEPTUH Ha Apyroil. Buael cnektpos. CriekTp
YPOBHEHN SHEPIUHU aTOMa BOAOPOAA.

BonnoBeie cBoictBa uwactuill. Bomubsl e bpounsa. KopnyckyiisipHO-BOJIHOBOM
JyaTn3M.

CrioHTaHHOE U BBIHYKACHHOC N3JTyUCHHUC.
TexHuueckue YCTPOﬁCTBa H IIPAKTUYICCKOC IIPUMCHCHHUC!: CHGKTpaHLHLIﬁ aHaJIn3

(cekTpocKoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue QIMHBI BOJHBI J1a3epa.

Hab6nronenue muHEHYaTHIX CIIEKTPOB M3ITydeHHs. Jlazep.

Yuenuueckuii sxcnepumenm, i1abopamoptule pabomaol
Habmronenue muae9aTOro criekTpa.

Tema 3. Amomnoe aopo
OKCIEpUMEHTHI, JOKa3bIBAIOIIME CIOXXHOCTh CTpoeHUs  siapa. OTKpbITHE

paanoakTuBHOCTH. OnbITHl Pe3epdopaa 1o onpeneaeHuio coctaBa paJuoakTUBHOTO
u3nyuyenus. CBoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue painoakTHUBHOCTH Ha
JKUBBIE OPraHU3MBI.

OtkpeiTHE TpoTOHA W HeWTpoHa. HykinonHas wmognens siapa [elizeHOepra—
NBanenko. 3apsna sapa. MaccoBoe uncio sapa. M30Tormsbl.

Anba-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN Oeta-pacnan. ["amma-uznyuyeHue.
3aKOH paJIMOAKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifjpe. SnepHble cuiibl. JlegekT maccol sapa.

Anepnsbie peakunu. [lenenue u cuHTe3 AI€p.
SAnepubiit peakrop. Tepmosinepusiii cuaTe3. [IpoOaeMbl U MepCreKTUBHI SACPHON
DHEPreTUKH. DKOJOTHYECKNE ACTIEKTHI IAEPHON YJHEPTETUKHU.
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DOnemMeHTapHble YaCcTULbL. OTKPBITUE O3UTPOHA.
MeToapl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
dyHaaMeHTalbHbIEe B3auMOJIeCcTBUSA. EquHCTBO (pu3nueckoil KapTUHBI MUpA.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: TO3MMETpP, Kamepa
Bunbscona, simepHblil peakTop, aToMHasi 6omM0a.
Jlemoncmpayuu
CU€TurK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

UccnenoBanne TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

Otanbl pa3BUTHS ACTpOHOMHUH. lIpuKIIamHOE W MHUPOBO33PEHUYECKOE 3HAYCHHUE
aCTPOHOMHM.

Bun 3Bé3nHoro neba. Co3Be3aus, sipkue 3BE3/bl, IIIAHETHI, UX BUAUMOE JIBUKEHUE.

ConuHeuHas cucrtema.

Connue. ConHeuHasi akTUBHOCTb. McTounnk sHeprun ColiHLa U 3BE3. 3BE3/bI, UX
OCHOBHBIE XapaKTepUCTUKU. [[narpaMma «CreKTpaabHbIN KJIaCC — CBETUMOCTDY. 3BE3/IbI
IJIABHOM MOCJIEI0BATENbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTb JIJISl 3BE3/1 IJIaBHOU
nocieaoBaTenbHOCTU. BHyTpeHHee ctpoenue 3BE3. COBpEMEHHbBIE MPEACTABICHUS O
MPOUCXOXKIACHUM U 3BOMOIMKA COHIA U 3BE3M1. DTalbl )KU3HH 3BE3I.

Muieunsiii [TyTs — Hama ["anaktuka. [Tonoxxenue u nuxkenue Comnia B ['anakTuke.
Turnbl raiakTuK. PaguoraiakTuku U KkBa3zapbl. YEpHBIE ABIPHI B siIpax rajlaKTHK.

Bcenennas. Pacinpenne Beenennoii. 3akon Xa0606ia. Pazberanue rajnakTuk.
Teopus bonporo B3psiBa. PeMkTOBOE U3ITyUYEHHUE.
Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.
Hepeménnsie mpoOaeMbl aCTPOHOMHUH.
Vuenuuecxue nabnooenus

Habnronenuss HEBOOPYKEHHBIM TJ1a30M C HMCIHOJB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUH 1JIs1 ONPEIeTICHUS TT0JIOKEHHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1ust CEeBEPHOro MOIyLIApHUs U APKUE 3BE3IBI.

Ha6monenus B Teneckon Jlynsl, manet, Mneunoro Ilytu.

O0o001marnee NOBTOPEeHUe

Ponb ¢pu3nku U aCTpOHOMHM B SKOHOMHUYECKOM, TEXHOJIOTMYECKOH, COLIMATIBHON U
ATHUYECKON cepax AEITeTbHOCTH YeJIOBEKa, pOJib M MECTO (U3UKH U aCTPOHOMHH B
COBPEMEHHOW HAy4yHOW KapTHMHE MHpa, poJjib (PU3NYECKOW TEOpHUH B (POPMHUPOBAHUHU
IpeICTaBICHUNA 0 (PU3MUECKON KapTHMHE MUpPA, MECTO (U3NYECKOM KapTHUHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NMPEACTABICHUI O IPUPOJIE.
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MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢pusuku 06a3o0Boro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢ y4éToM
COZIepKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nomsmusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIN (akT, TUnore3a, (u3ndecKkas BeIUINHA, 3aKOH, TEOpHs,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOCIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIIUU:
CHUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPbl W KX IMPOEKIMH HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, IMPOU3BOJHBIC
AIIEMEHTAPHBIX (PYHKIHHA, MPU3HAKUA MMOAO0OMS TPEyTOJbHUKOB, ONPEAEICHNE TIOMAaN
II0CKUX QUryp u oo6bEma Tel.

Buonocus: >nextpuyueckue sIBICHUS B )KUBOU MPHUPOJE, KojebaTeIbHbIe IBIKEHUS
B KUBOW MPUPOJIC, ONTUUYECKHUE SIBICHUS B KUBOW NMPUPOJIE, ACHUCTBHE pagualud Ha
YKUBBIC OPTaHU3MBI.

Xumusi: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasA CTPYKTypa TBEPABIX TEl,
MEeXaHU3Mbl 00pa30BaHMsl KPUCTAIMYECKON PEIETKH, CIEKTPAIbHBIN aHAN3.

l'eoepagusa: mMarHUTHBIE TIOJIOCA 3€MJIM, 3aJIEKU MArHUTHBIX Py, QOTOCHEMKA
36MHOM NTOBEPXHOCTH, MPEICKA3AHUE 3EMIIETPSICEHUN.

Texnonoeusi:  NUHUM  BJIEKTpOINEpeNady, TEHEpPATOp  IEPEMEHHOT0  TOKa,
AIEKTPOABUTATENb, HHAYKIIMOHHAS NI€Yb, Pagap, paIuONpUEMHUK, TEIEBU30D, AHTEHHA,
tenedon, CBU-neus, MpOeKIIMOHHBIHN arapaT, BOJOKOHHAsI ONITUKA, COJIHEYHAas OaTapesl.
INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenue yueOHOoro mpeamera «®Dusnka» Ha YpPOBHE CpEIHEro OOIIEro
obpaszoBanusi (0a30BbIIl YPOBEHB) JOJDKHO OOECIEUUTH JOCTHIKEHUE CIIETYIONUX
JIMYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOR.

JIMYHOCTHBIE PE3YJIBTATBI

JImdHOCTHBIE pe3ybTaThl OCBOCHHS Yy4eOHOro mpeameTa «DU3NKaA» JOJKHBI
OTpa)kaTb ~ TOTOBHOCTh W CIIOCOOHOCTh  OOydYarouuxcsi  pyKOBOJICTBOBATHCSA
chOopMUPOBAaHHOW BHYTPEHHEW TMO3MIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OPUEHTAIINA, TO3UTUBHBIX BHYTPEHHUX YOCKICHU, COOTBETCTBYIOIIHUX TPATUITAOHHBIM
IEHHOCTSIM POCCUHCKOrOo O0O0IIecTBa, PACHIMPEHHUE >KU3HEHHOTO OIbITa U ONbITa
JNEATEIbHOCTH B MPOLIECCE PEANTU3AIMA OCHOBHBIX HANPABICHUN BOCHUTATEIBHOU
NEATEIIbHOCTH, B TOM YHCJIE B 4aCcTH: 1) rpamIaHCKOr0 BOCIIUTAHUS:
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c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UITMN 00YyJaIOMIErocs KaKk akKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OPUHSATHE TpaJAULIMOHHBIX 00111e4YesI0BEYECKHUX I'YMaHUCTUYECKHUX u
JEMOKPATUYECKUX IIEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B
MHTEpecax rpa’kJaHCKOro

o011ecTBa, y4acTBOBaTh B CaMOYINpaBJICHUU B 00pa30BaTEIbHOM OpraHu3alum; yMEeHHe
B3aUMOJEMCTBOBAThH C COLMAIBHBIMU HHCTUTYTaMH B COOTBETCTBUH C UX

GyHKIMSIMUM U HA3HAYEHUEM; TOTOBHOCTh K TyMaHUTapHOW U
BOJIOHTEPCKOU JEeSTEIIbHOCTH; 2) NMaTPUOTHYECKOI 0
BOCIIUTAHUSA:
c(OpPMHUPOBAHHOCTh POCCUUCKON TPaX]JTAHCKON HUJEHTUYHOCTH, NATPUOTU3MA,

HEHHOCTHOC OTHOIICHUC K I'OCYJAPCTBCHHBIM CUMBOJIaM, TOCTUKCHUAM

POCCUICKUX YUEHBIX B 001acTU (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCT,  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IIOBEJICHUS,
CIOCOOHOCTH OIICHUBAThH CUTYAIIUIO M IPUHUMATH OCO3HAHHBIC PEIICHMS, OPUECHTUPYSIChH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B JEATEILHOCTH YUEHOTO;
OCO3HAHUE JIMYHOrO BKJIA/a B MOCTPOEHUE YCTOMUMBOIO OyIylIero; 4) 3CTeTHYEeCKOro
BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKJIIOUAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
IpUCYIIEro (PU3nYecKoi HayKe;

5) TPy10BOT0 BOCTIUTAHUSA:

MHTEPEC K pa3inyHbIM cdepaM mpodhecCHOHATbHOM AESITeNIbHOCTH, B TOM UHCIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP Oymymieit
npodeccuu U peamu30BbIBaTb COOCTBEHHbIE JKU3HEHHBIE IUJIaHbl; T[OTOBHOCTb U
CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPA30BAHMIO B 00JIACTH (PUUKH

Ha MPOTSHKEHUU BCEU KU3HU; 6)
IKOJIOTHYECKOT0 BOCITUTAHMSA:

c(hOpMUPOBAHHOCTH IKOJIOTUUECKON KYJIbTYpPhl, 0OCO3HAHUE TTI00ATBHOTO XapaKTepa

OKOJOI'MYCCKHUX HpO6HeM; IIJIAHUPOBAHUC U OCYIICCTBICHUC HGﬁCTBHﬁ B Oprmammeﬁ
cpeac Ha OCHOBC

3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;
Pacmmpenue omnbiTa AEATETBHOCTH DKOJOTHMYECKOM HANPAaBIEHHOCTH HAa OCHOBE

UMEIOIINXCS 3HAHUH 10 (pu3uKe; 7) HEeHHOCTH HAYYHOT0 MO3HAHMSA:

C(l)OpMPIpOBaHHOCTB MHUPOBO33PCHUA, COOTBCTCTBYIOIICTO COBPEMCHHOMY YPOBHIO
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pa3sBUTHUA Cl)HBPI‘-ICCKOﬁ HAayKH; OCO3HAaHNC NCHHOCTU Haquoﬁ ACATCIBbHOCTH, TOTOBHOCTD
B IIPOLHECCCC HNIYUCHUA (I)I/I?)I/IKI/I OCYHICCTBJIAATE IMPOCKTHYIO M HCCICAOBATCIIBCKYIO
ACATCIIbBHOCTb MHANBUAYAJIbHO U B I'PYIIIIC.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yqeﬁHLIe neucTBus basosbie
Jornyeckue 1eMcTBHUSA:

CaMOCTOSTEIILHO (DOPMYIIMPOBATh U aKTYaTH3UPOBATh MTPOOJIEMY, pACCMATPUBATH
e€ BCECTOPOHHE; OMNPEICIIATH LETH IeITSILHOCTH, 3a/1aBaTh IAPaMETPhl K KPUTEPUHU HX
JOCTHKCHHSI, BBISBISATh 3aKOHOMEPHOCTH W NPOTHBOPEUHS B PacCMaTPHBACMBIX
(bU3UIECKUX
SIBJICHUSX; pa3padaThIBaTh IUIAH PEHICHHSI MPOOJIEMBI C YIETOM aHAIIN3a NMCIOIIUXCS
MaTepUAILHBIX U HEMAaTepUaIbHBIX PECYpPCOB; BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD,
OIICHWBATh COOTBETCTBUE PE3yJIbTaTOB
ICJISIM, OIICHUBATh PUCKH TOCJICICTBHI JACATEIBHOCTH; KOOPAWHUPOBATH U BBIMOJHATH
paboTy B yCIIOBUSAX PEATBHOTO, BUPTYAIBHOTO U

KOMOMHUPOBAHHOTO B3aWMOJICUCTBUS;, pPa3BUBaTh KPEATHUBHOE MHBIIICHHUE
Ipy  pENICHWH >KU3HCHHBIX TMpoOieM. ba3oBble wucclienoBaTe/bCcKHe
nercTBUA:

BJIaJICTh HAYYHOU TEPMUHOJIOTUEN, KITFOYEBBIMU MOHATHAMHU U METOIAMHA
¢usznyeckoil Hayku; BIAJETh HAaBBIKAMH Y4YEOHO-HCCIEAOBATEIbCKOM M TMPOECKTHOMN
NESATENIbHOCTH B 001aCTU (PU3HUKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB peIIeHuUs 3a7a4 (U3NYECKOTO COACPKAHMSI, TPUMEHEHUIO PA3IUYHBIX
METOJOB ITO3HAHUS;

BJIAJICTh BUJAMU  JIESITEIBHOCTH IO IIOJYYEHMI0O HOBOIO 3HAHUsA, €ro

MHTEPHpPETALUU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHbBIX YUEOHBIX CUTYALUSIX, B
TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1acTU (DU3UKU; BBISBIATH IPUUUHHO-
CJIEICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3aJady, BBIJBUraTh I'MIOTE3y €€ pPEIICHUs,
HAXOJUTh apTYMEHTHI JIJIsl JOKA3aTeIbCTBAa CBOUX YTBEPKICHUH, 3a71aBaTh apaMeTpbl U
KPUTEPHUH PELICHUS; aHAIU3UPOBATh MOJYYECHHBIE B XO/I€ PELIEHUS 3314l PE3yIbTaThl,
KPUTHYECKHU

OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3HPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX; CTABUTH

1 GOpMyYIUPOBATH COOCTBEHHBIE 3a7]a4K B 00pa30BaTEIbLHOM

NEATEITLHOCTH, B TOM YHCJIC TIPU W3YUYEHUU (DU3UKH; TaBaTh OIICHKY HOBBIM CHUTYAIIHSIM,
OIICHUBATh MPUOOPETEHHBIM OMBIT; YMETh [EPEHOCUTh 3HaHUs 10 (u3uke B
MPAKTUYECKYIO 001aCTh )KU3HEAEATEIbHOCTH; YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00JIacTel; BBIABUTATh HOBBIC HJEH, MIPEAJIaraTh OPUTUHAIBHBIE TTOAXOIbI
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U PEIICHUS;, CTaBUTh MPOOJIEMBI U 3a/1auH, JOIMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUS.
Pa6ora ¢ undpopmanmeii:

BJIAJE€Th HaBbIKAMHU TMOJy4YeHUs UHPopMauu (PU3NYECKOrO  COAEp>KaHUS
U3 HCTOYHMKOB Pa3HBIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBJIATh TOWUCK, AaHAJIU3,
CHUCTEMAaTHU3ALMIO U UHTEPIIPETALMI0O MHPOPMALIUU PA3TUYHBIX BUIOB U POpM
MPEACTABICHUS; OLEHUBATh JOCTOBEPHOCTh

uHpopMaImu;

UCII0JIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pelieHuN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpPTaHU3AIMOHHBIX 3a]a4 C
coOmoieHneM  TpeOOBaHWUN  DPrOHOMHKH, TEXHUKA  O€30MAaCHOCTH, THUTHEHBI,
pecypcocOepekeHrs, TMPaBOBBIX M JITHYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0€30macHOCTH; CO37aBaTh TEKCThHI (PU3UIECKOTO COACP)KAHUS B PA3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus WHOOpMAIMU M LEJIEBON ayJIuTOpUU, BbIOMpAs ONTHUMAIbHYIO
dbopMy TIpEICTABIICHUS I BU3yaTH3aIHH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHBbIC YUeOHbIE IeHCTBUS:

OCYIIECTBIISATh OOIlIEHHWE Ha YpoKaX (PU3MKH M BO BHE-YPOUHOH JESATEIBHOCTH;
pacrno3HaBaTh NPEANOCBHUIKM KOH(MJIMKTHBIX CUTYyallMd M CMArYaTh KOH(IUKTBI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX

CPEACTB; MOHUMATh U HCIIOJIb30BaTh MPEUMYILNECTBA KOMAaHIHOW U WHIUBUAYAJIBHOU
paboThI; BEIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JCUCTBUN C yU4ETOM OOIIUX
UHTEPECOB,

1 BO3MOXKHOCTEH KaXXa0ro 4J€Ha KOJIJICKTHUBA,

NPUHUMATh LIEU COBMECTHOU JEATEIIbBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH
JIEVCTBHS MO €€ JOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUM, pACHIPEAETATH POJIU C YUETOM
MHEHUW YYaCTHUKOB, OOCYXJaTh pE3yJbTaTbl COBMECTHOM pabOThl;  OIICHUBATh
KaueCTBO CBOETO BKJIa/Ia M KAKIOTO YUYaCTHUKA KOMaH/Ibl B OOIININ

PE3yJIbTaT II0 p8,3pa6OTaHHI>IM KpUTCPpUAM, IIpcajiaraTb HOBBIC IIPOCKTHLI, OLICHHUBATDH
niacu C IIO3WIIM1  HOBH3HHEI, OPUTMHAJIbHOCTH, Hp&KTH‘ICCKOﬁ 3HAaYUMOCTH,
OCYHCCTBIIATH ITIOBUTHUBHOC CTPATCTUYCCKOC ITIOBCACHNC B PA3JIMYHLIX CUTYAlIUAX,

MMPOABJIATH TBOPUYCCTBO U BOO6pa)KCHI/IC, OBITH HWHUTITMAaTHUBHBIM.

PerynsiTuBHbIE YHUBEPCAJIbHbIE YUeOHBIE 1eHCTBUS
Camoopranusanus:

CaMOCTOATCIIbHO OCYIICCTBIIATD IIO3HABATCIIbHYIO ACATCIbHOCTE B obnacTu (I)I/IBI/IKI/I

N aCTPOHOMUH, BBIABJIATH HpO6J’I€MLI, CTaBUTHb U q)OpMyJ'II/IpOBaTB COOCTBCHHEIC 3aJadu,
CaMOCTOATCIIBHO COCTABJIATH IJIaH PCHICHUSA paC‘-IéTHBIX N Ka4CCTBCHHBIX 3aaad, IIJIaH
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BBITIOJTHEHHSI TIPAKTUYECKON padOThl ¢ Yy4ETOM HMEIOLIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXKHOCTEH M MPEANOYTCHUH; JaBaTh OIIEHKY HOBBIM CHTYAIIHSIM; PACIIUPATH PAMKHU
y4eOHOTO TMpeaMeTa Ha OCHOBE JUYHBIX MPENNOUYTEHUH; AeIaTh OCO3HAHHBINA BBHIOOD,
apryMEHTUPOBATh €T0, OpaTh Ha ceOsl OTBETCTBEHHOCTH
3a peleHue; OIICHUBATh

NPUOOPETEHHBIN OTIBIT;

CIIocoO0CTBOBATH (DOPMUPOBAHUIO U TIPOSBIICHHUIO IPYAUIIUN B 00JIaCTH (PU3HKH,
MIOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBECHD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIM MHTEJIEKT: JaBaTh OLEHKY HOBBIM CHUTYaLHsM,

BHOCHUTb KOPPEKTHUBBI B IESITEIBHOCTD,

OLICHMBATb COOTBETCTBHE PE3YJIbTATOB LENSAM; BIAJETh HABBIKAMHU I103HABATEIbHOU
peduiekcuu Kak 0OCO3HaHUS COBEPILIAEMbIX

JNEUCTBUN U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM; MCIIOJb30BaTh
npuéMbl periekcruu A OIIEHKU CUTYaIl|H, BHIOOpa BEPHOTO

peuIeHus; yMEThb OLEHHMBAaTh PUCKM M CBOEBPEMEHHO NPHHHMMATh PELICHUS IO HX

CHIDKEHHIO; IPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX IPH AHAIU3E PE3YJIbTATOB

JEsITeIbHOCTH; IPUHUMATh ce0s1, IOHUMAasi CBOU HEJOCTAaTKU U IOCTOUHCTBA;

IIPUHAMATh MOTHBBI U aPTYMEHTBI IPYTUX IIPU AHAIIM3E PE3YIIBTATOB IESTENBHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIHUOKH.

B mponecce AOCTMKEHUS JIMYHOCTHBIX PE3YyJIBTATOB OCBOCHMS NMPOrPAMMBI 11O
(u3nKe AJ1s ypOBHS CpeaHEro o0uiero oopazoBaHus y 00y4aromuxcsi COBEpLUICHCTBYETCS
AMOIIMOHAIIbHBIN UHTEIJIEKT, TPEANOIaralonil copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh IMOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BU/IETh HAMPABIICHUS Pa3BUTUSI COOCTBEHHOM 3MOLIMOHATILHOM Cepbl, ObITH
YBEPEHHbIM B ce0e; caMOperyjJupoBaHUs, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, yMEHHE
IPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEAECHHUE, CIIOCOOHOCTh aJanTHPOBATHCA K
HMOIIMOHAJIBHBIM HM3MEHEHUSM U TPOSBISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;
BHYTPEHHEW MOTHMBALIMM, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHMIO LIEJIM U YCIIEXY,
ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHE NEHCTBOBATh, HCXOAS U3 CBOMX BO3MOKHOCTEM;
IMMATHM, BKIIIOYAIOLIEH CIOCOOHOCTh MOHUMAaTh 3MOIMOHAIBHOE COCTOSHUE IPYTHUX,
YUUTBHIBaTh €r0 NPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHUIO; COLMAIBHBIX HABBIKOB, BKJIIOYAIOLIUX CIOCOOHOCTH BBICTPAWBATH
OTHOILICHUSA

C APYTUMH JIIOJIbMH, 3a00TUTHCA, TPOSIBIISTH HHTEPEC U pa3peIiaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kjacce mpeaMmeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YHAIOIINXCSl YMEHUM:
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JEMOHCTPUPOBATh, HAa TMpUMEpax pojib W MecTo (u3uku B (HOPMHUPOBAHHUH
COBPEMEHHOM HAy4YHOW KapTHUHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKOU ACATEILHOCTH JIFOACH; YUUTHIBATh TPAHUIBI TPUMEHEHUS
M3YYCHHBIX (DU3UYECKUX MOJIeTIeH: MarepuanbHas TO4YKa, WHEpIMadbHas CHCTEMa
oTcuéra, abCOIIOTHO TBEPIOE TEJI0, UICATIbHBIN ra3, MOJEIN CTPOCHHUS T'a30B, KUAKOCTEH
U TBEPIBIX TEJ, TOUCYHBIA DJICKTPUUSCKHHA 3apsij MPH PEIIeHHH (PU3MUECKUX 3aad;
pacno3HaBath (pusmyeckue sBJIEHUs (MPOLECChl) U OOBSACHATh UX HA OCHOBE 3aKOHOB
MEXaHHUKH,  MOJIEKYJISIPHO-KMHETUYECKOM  TEOPUM  CTPOEHHS]  BEMIECTBA U
3JIEKTPOJAVMHAMMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MNPSIMOJWHENHOE JBUKECHUE,
CBOOOJIHOE TaJICHUE TeJl, JBUXKEHUE M0 OKPY>KHOCTH, MHEPIIMS, B3aUMOJICHCTBUE Te,
nuddy3usi, OpOYHOBCKOE ABUIKEHUE, CTPOCHUE KUIKOCTEH U TBEPJBIX TEJ, U3MEHEHUE
00béMa Ten TMpU HarpeBaHUU (OXJIAKIECHHUM), TEIJIOBOEC pPAaBHOBECHE, HCIApEHUE,
KOH/JICHCAIus, TJIaBJIEHUE, KpUCTAIUIA3AllMs, KUTIEHHUE, BIIA)KHOCTh BO3/yXa, TOBBIIIICHUE
JIaBJICHUS ra3a MpU €ro Harpe€BaHWH B 3aKPBITOM COCYJIE, CBS3b MEXIY MapaMeTpamu
COCTOSIHMSA Tra3a B H30Mpolleccax, 3JEKTpU3alus TeJ, B3aUMOACHCTBHE 3apsoOB;
OTHCHIBATh MEXaHUYECKOE JBUKEHUE, UCTIONB3YS (PU3NYECKHUE BEIMYUHBI: KOOPANHATA,
MyTh, NEPEMEIICHUE, CKOpPOCTh, YCKOPEHHME, Macca Tela, Cujla, HMIIyJbC Tea,
KMHETHYECKasi DHEPTHs, MOTEHIIMAIbHAS YHEPTUS, MEXaHUYeCcKasi padoTa, MEXaHUYEeCKast
MOIITHOCTh; MPU OMUCAHUM MPABUIBHO TPAKTOBATH (PU3MUYECKUM CMBICI HUCIOIb3YEMbIX
BEJIMUMH, UX 00O3HAYEHUS] U €IUHUIIbI, HAXOAUTh (DOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYI0 BEJTMYHUHY C IPYTUMH BEJIMUYNHAMU;

ONUCHIBATh U3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEJI U TEILIOBHIC SBJICHUS, UCIIOIb3YS
dbu3nyecKkre BEIMYUHBI: TaBJICHUE Ta3a, TeMIlepaTypa, CPpeaHss KHHETUUeCKas: dYHEPTHs
Xa0TUYECKOTO JIBMXKEHUS MOJIEKYJ, CpPEAHEKBAJIpAaTUYHAA CKOPOCTh  MOJIEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI JHEPrus, padora rasa, KodQ(HUIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOTO JABUTATENIS; NMPU OMUCAHUU MPABUIBHO TPAKTOBATHh (PU3MUYECKUI
CMBICJT MCTIOJIb3YEMbIX BEIWYWH, WX O0O3HAYCHHS W €IUHUIIBI, HAXOIUTHh (OPMYJIBI,
CBSA3BIBAIOIIME JaHHYIO (PU3MUYECKYIO BEJIMYMHY C JAPYTUMH BEJIMYMHAM; ONHUCHIBATH
V3YUYCHHBIC JIEKTPUUECKUE CBOMCTBA BEILIECTBA U AIEKTPUUECKUE
sBICHUS (TIPOIIECCHI), HWCIONB3yS (PU3NYECKUE BEIUYHHBL DIICKTPUUSCKHUN 3aps,
AIEKTPUYECKOE MOJIE, HANIPSKEHHOCTD MOJIS, TOTEHIMAJ, Pa3HOCTh OTEHIUAIIOB; IIPU
OTIMCAaHUH TIPABWJIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCIIONB3yEMBIX BEIWYWH, WX
0003HAUCHUS M €IUHUIILI;, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYCCKYIO
BEJIMYMHY C IPYTUMU BETUYMHAMU; aHAIM3UPOBATh (PU3NYECKHUE TTPOLIECCHI U SBJICHUS,
WCIIOJTB3YS (PU3HUCCKHE 3aKOHBI
YW TPUHUMIBL 3aKOH BceMupHoro tsaroreHus, I, II m III 3akonel HbroTOoHa, 3aKoH
COXPAaHEHUSI MEXaHUYECKOW DHHEPruM, 3aKOH COXPAHCHUS HUMITYJbCa, MPUHIIUI
CyNEpHoO3ULIMM CHJI, MPUHIUII PABHONPABUS HHEPLHAIBHBIX CUCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHUI0 CTPOCHHUSI BEILIECTBA, I'a30BbIE 3aKOHBI, CBS3b
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CpemHe KWHETUYECKOW DSHEPruH TEIJIOBOTO JBMKEHHUS MOJEKYJT C aOCOJIIOTHOU
TEMIIEPaTypoi, TEPBBIA 3aKOH TEPMOIAMHAMHKH, 3aKOH COXPAaHEHHUS 3JIECKTPHUECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pasnuyarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €To
MaTEMaTUYeCKOe BBIPAKEHUE W YCIOBHUS (TpaHMIBI, 00JIACTH) TNPUMEHUMOCTH;
OOBSCHSTH OCHOBHBIC TTPUHIIMITBI ICHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyarh YCIOBUS WX O€30MacHOrO HWCIIOJIb30BaHHUS B IOBCEIHEBHOU
KU3HH,  BBIMOJHATh OKCIIEPUMEHTHI TI0 HCCICIOBAaHUIO (PU3WYECKUX SBICHUUA U
MPOIECCOB C HCIOJIb30BAaHUEM TMPSMBIX, W KOCBEHHBIX HW3MEpPEHUH, MpPH 3TOM
dbopmyupoBaTh MpoOJaeMy/3amady W THUIIOTE3y Y4eOHOTO SKCIIEpUMEHTa, COOMpaTh
YCTAaHOBKY U3 TPEIJIOKEHHOTO O0OpYAOBaHMS, TPOBOAUTH OMBIT U (OPMYIHPOBATH
BBIBOJIBI; OCYIIECTBIIATh MPSIMbIE U KOCBEHHBIC M3MEpPEHUsI (PU3NUECKUX BEITUYHH, MPU
ATOM BBIOMPATHh ONTHMAIBHBIN CTIOCOO M3MEPEHHS U MCIOJIb30BaTh N3BECTHBIC METOIBI
OIICHKM TOTPENIHOCTENW M3MEPEHUI; UCCIE0BaTh 3aBUCUMOCTA MEXAY (DU3UYECKUMU
BEJIMYMHAMU C HCIOJB30BAHMEM MPSAMBIX HM3MEPEHUHN, MPU ATOM KOHCTPYHUPOBATH
YCTaHOBKY, (PMKCHUPOBATH PE3YJIbTAThI MOJYUYEHHON 3aBUCUMOCTH (PU3HUCCKUX BEITHMUNH
B BU/JIe TaOIUIl ¥ rpadMKOB, J€IaTh BHIBOBI IO PE3yJIbTaTaM MCCIIEIOBAHUS; COOI01aTh
npaBuiia 6€30MMacHOTO TPy/ia P MPOBEICHUN UCCICIOBAHUA B paMKaXx

y4eOHOT0 SKCIEPUMEHTa, YUYEOHO-UCCIEA0BATEIbCKON U MPOEKTHOM JESATENIbHOCTH C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHUS; PEIIATh
pacuéTHbIe 3a/la4ll C SBHO 3aJJaHHOM (PU3MUECKOW MOJENBIO, UCHOJb3ys (U3NUYECKUE
3aKOHBI M TMPHUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBHS 3a/Jayd BBIOMPATh (PU3HUYECKYIO
MO/JIeJTb, BBIICTATH (PU3NUECKIE BETUUUHBI U (POPMYJIIBI, HEOOXOAMMBIE IS €€ pelIeHus,
IPOBOAMUTH PAacu€Thl U OLIEHWBATh PEAJBHOCTH IMOJYYEHHOTO 3HAuYeHUs (U3HUECKO
BEJIMYUHBI; pemiaTb ~ KauyeCTBEHHbIE  3aJlayH: BBICTPaUBaTh  JIOTHYECKHU
HEMPOTHUBOPEUMBYIO LIEMOYKY PACCYXKACHUH C OMOpoil Ha W3y4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MYECKHE SIBJICHMSI; UCIIOJIB30BaTh MPHU PEIICHUN YUeOHBIX 3a/1a4
COBpEMEHHBIE HH()OPMALIMOHHbBIE
TEXHOJIOTHH JIJIS IOMCKA, CTPYKTYPUPOBAaHUSA, HHTEPIIPETALUU U MPEICTaBICHUS
y4eOHOI U HayYHO-TIOMYJISIPHON HH(GOpMAIMH, TIOTYYSHHON U3 Pa3InYHbIX UCTOYHUKOB,
KPUTHYECKH aHAIM3HPOBAThH NOTy4YaeMylo HH(POPMALIMIO; IPUBOAUTE MPUMEPHI BKIIaAA
POCCHUNCKHX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHi{; UCIIONIB30BaTh TEOPETUUECKUE 3HAHUS 1O (PM3UKE B TOBCEAHEBHON KU3HU
uist obecriedeHus 0€30MacHOCTH MpU OOpalieHuu ¢ OpudopaMu M TEXHUYECKUMH
yCTpOMCTBaMH, HJIsi COXpPAHEHHsS 3/I0pOBbS M COOJIOACHHUS HOPM SKOJIOTHYECKOTO
MOBEJCHHUS B OKpY’Kalolleil cpeze; paboTaTh B TIpyMIe C BBHITOJHEHHEM pa3IMYHBIX
COLIMAJIbHBIX pOJIEH, IUIAHUPOBATh pabOTy TPyNNbl, PALHUOHAIBHO PpaCHpPENesTh
00513aHHOCTH U TIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalLUAX, aJeKBATHO
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OIICHUBATh BKJIAJI KWKIOTO W3 yYYaCTHUKOB TPYMIBI B PEIICHUE pPacCMAaTPUBAEMOU
poOJIEMBL.

K xoniy oOyuenus B 11 kjacce mpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

JEMOHCTPUPOBATh HAa TMpUMEpax pojib M MecTo (u3uku B (HOPMHUPOBAHHUH
COBPEMEHHOM HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUMA, B NPAKTUYECKOM JIESITEIbHOCTH JIFOAEH, LEIOCTHOCTh W E€IUHCTBO
(bu3MYeCcKoi KapTUHBI MUPA; YUYUTHIBATH TPAHUIBI TPUMEHEHUS U3YYCHHBIX (PU3UUECKUX
MOJIEJIEN: TOUCYHBIN
ANEKTPUYECKUH 3apsl, JIyd CBETA, TOUEUYHBIM UCTOYHUK CBETA, S/IEpHAs MOJEIb aTOMa,
HYKJIOHHAsl MOJIeJTb aTOMHOTO siipa TPH pemeHnr (pU3u4YecKrux 3amad; pacrio3HaBaTh
busnueckue sBIeHUs (MPOIECChI) U OOBSICHATH UX HA OCHOBE 3aKOHOB 3JIEKTPOIMHAMUKHI
¥ KBAaHTOBOM (DU3UKHU: DJIEKTpHUUECKas IPOBOJIUMOCTD, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JEUCTBUS TOKA, B3aUMOJCHCTBHE MarHUTOB, SJIEKTPOMArHUTHAsE UHIYKIIHS,
JNEWCTBUE MArHUTHOTO TIOJS HA MPOBOJHUK C TOKOM M JBIXKYIIUWCS 3aps,
AJIEKTPOMArHUTHBIC KOJICOAHUSI U BOJIHBI, MPSIMOJIMHEHHOE pacrpoCTpaHEHUE CBETA,
OTpaXeHHUE, TMpesomieHue, uHTepdepeHuus, audpakius U MOJsApU3alUs CBETa,
nucniepcusi cBera, (otoanekrpudeckuil ddpdext (boTodrddexrt), cBeTOBOE NaBICHUE,
BO3HUKHOBEHHUE JJUHENYATOTO CIIEKTPA aTOMA BOJIOPOAA, €CTECTBEHHAS! M UICKYCCTBEHHA
PaauOaKTUBHOCTB;

OTUCHIBATh U3yYCHHBIC CBOMCTBA BEIIECTBA (DJEKTPUUECKHE, MAaTHUTHBIE,
OTNTHUYECKHUE, DIEKTPUUYECKYIO MPOBOJAUMOCTD PA3IMYHBIX CPENl) U JICKTPOMArHUTHBIC
sBJICHUS (MPOIECCHI), UCTIONB3YS (U3UUYECKUE BEJIUYMHBI: JIEKTPUUECKUN 3apsl, cuja
TOKA, DJJIEKTPUUYECKOE HAIPSDIKEHUE, DJIEKTPUUECKOE CONPOTUBIICHUE, PAa3HOCTH
MOTEHIIUAJIOB, JICKTPOABUKYIIAs CUiia, paboTa TOKa, MHAYKIIUSI MAarHUTHOTO TOJIsI, CHIa
Awmrniepa, cuna JlopeHIla, WHIYKTHBHOCTb KAaTYIIKH, JHEPrUs DICKTPUUECKOTO H
MarHUTHOTO TOJIeH, IEPUOJT U YaCcTOTa KoJebaHuil B KoJaeOaTeIbHOM KOHTYpE, 3apsij U
cuija TOKa B TPOLIECCE TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KoJjiebaHuM, (QOKycHOe
paccTosiHMEe W OINTHYECKas Cuja JIMH3bl, NPU OINKUCAHUM MPABWIBHO TPAaKTOBAaTh
(bU3UYECKUI CMBICT MCTIOIB3YEMbIX BEJIMYWH, UX 0003HAYEHUS U €IMHUIIBI, YKA3bIBaTh
(bopMyJIbl, CBS3BIBAIONIME JAHHYI (PU3UYECKYIO BEIWYUHY C JPYTUMHU BEIMYMHAMU,
OTMCHIBAaTh M3YYCHHBIC KBAHTOBBIC SBICHUS W TMPOIECCHI, WCIONB3YS (DU3MYecKue
BEJINYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U YaCTOTA CBETA, SHEPTHUS
U UMITYJIbC (OTOHA, IEPUOJ] MOTypacnaa, SHEPrus CBSI3U ATOMHBIX SIJIEP, TPU ONTUCAHUU
MPaBUJILHO TPAKTOBATH (PM3HUECKHUI CMBICI UCIIOh3YEMBIX BEJTUYHH, UX 0003HAYCHHSI U
CAMHMIIBI, YKa3bIBaTh (POPMYIJIBI, CBSI3BIBAIOIIME JIAHHYIO (DU3UYECKYIO BEIMYMHY C
JIPYTUMU BEJIMYUHAMHY, BBIYUCIATH 3HAYCHHE (DU3UYCCKON BEIMYWHBI; aHAIM3UPOBATH
(bu3MYeCcKue IPOIECChl M SBJICHUS, UCTIOJIb3YsI (PM3MUECKHE 3aKOHBI ¥ TIPUHIIAIIBL: 3aKOH
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Owma, 3aKOHBI MOCJEI0BATENBHOTO U MapaJlIeIbHOTO COSAMHEHHSI MPOBOJHUKOB, 3aKOH
Jbxoyns—JleHnia, 3akOH SJEKTPOMAarHUTHONW WHAYKIHH, 3aKOH MPSIMOJMHEHHOTO
pacmipoCTpaHEHHUs] CBETa, 3aKOHbI OTPAKCHUS CBETA, 3aKOHBI IPEJIOMIICHHS CBETa,
ypaBHeHue OiHmTeHHa 1 ¢GoTodddexrTa, 3aKOH COXPAHCHHS DHEPTUHU, 3aKOH
COXPaHCHUS MUMITYJIbCa, 3aKOH COXpPaHEHUS AIEKTPUUECKOTO 3apsa, 3aKOH COXpaHEHUS
MacCcOBOTO 4HCa, MOCTynathl bopa, 3akOH pagMOaKTUBHOIO pachaia, Hpu 3TOM
pasnuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKCHHUE U
yCIIOBUSL (TpaHMIBI, OOJACTH) TPUMEHHMOCTH, ONPEICNISITh HAIpaBIIEHHE BEKTOpa
WHIYKITUA MAarHUTHOTO TTOJIST IPOBOHUKA

C TOKOM, CHIIBI AMnepa Hn CHJIBI HopeHua; CTPOUTH M OIIKMCbIBATH I/I306pa>K€HI/Ie,
CO31aBacMOC IIJIOCKUM 3C€PKaAJIOM, TOHKOM

JIMH30HM; BBITIOJHATH JKCIEPUMEHTHI 10 WCCICIOBAHUIO (PU3NYECKUX SBICHUH W

MIPOIIECCOB
C HCIIOJB30BAHUEM MPSIMBIX, U KOCBEHHBIX HU3MEPEHHIl: MpU ATOM (HOPMYIUPOBATH
npoOJsieMy/3ajady M TUNOTE3y Y4E€OHOro SKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEIOKEHHOTO  00OpYyAOBaHMs, TMPOBOAUTH OMBIT W (HOPMYIMPOBATH BBIBOJBL;
OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE W3MEpPEHUsS (U3MYECKUX BEIUYHH, MPU ITOM
BBIOMPATh ONTHUMAJIBHBIA CIOCO0 HM3MEPEHHS W HCIOJIh30BaTh HM3BECTHBIE METOMIBI
OIICHKH MOTPEIIHOCTEN U3MEPEHUI; UCCIIEI0OBATh 3aBUCUMOCTH (DU3NYECKUX BEITUYUH C
UCITOJIb30BAaHUEM TPSIMBIX H3MEPCHHH: IPH OSTOM KOHCTPYHPOBAaTh YCTaHOBKY,
(bUKCUpPOBaTh PE3yJbTAThl MOJYYCHHONH 3aBUCUMOCTH (M3MYECKUX BEIMYUH B BHUIE
Tabnuil 1 rpaduKoB, AEIaTh BHIBOJIBI 10 PE3YJIbTATaM HCCIEIOBAHUS;

COOTIOIaTh MpaBmia 6E30MacHOTO TPy/Aa MIPH MPOBEICHUH MCCIIEIOBAHNN B paMKaX
y4e0HOTO AKCIIEPUMEHTa, YU4EeOHO-UCCIEA0BATEIBCKON U TMPOEKTHOW JEATEIBHOCTH C
UCITOJIb30BAaHUEM M3MEPHUTEIILHBIX YCTPOUCTB H JJAOOPATOPHOTO 000PYIOBAHHUS; PEIIaTh
pacy€THBIC 3a7aUd C SBHO 3aJaHHOW (PU3NUYECKOW MOCNBIO, MUCTOIB3Ys (PU3MUECKHE
3aKOHBl W TPHUHIUIBI, HA OCHOBE aHajdu3a YCJIOBHS 3aJaud BBIOMPATH (PU3NYECKYIO
MOJIeJIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI, HEOOXOIUMBIE NIJIs €€ pelleHus,
POBOJUTH PACUEThl M OILICGHUBATh PEATHLHOCTh TOJYYCHHOTO 3HAYCHUSI (PU3MUECKOU
BEJIUMYUHBL; pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HEMIPOTUBOPEUYHMBYIO TIIETIOYKY PACCYXKIACHHH C OMOpPOW Ha W3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBJICHMS; UCTIOIb30BaTh MPU PEIICHUH YUYEeOHBIX 3a7a4
COBpEMEHHbIE HH(OpPMAIMOHHBIE TEXHOJOTUU I TIOMCKA, CTPYKTypPHpPOBAHUS,
WHTEPIPETAIMA W TIPEJCTABICHUS YYeOHONW W HAYYHO-TIOMYJIAPHON HWH(POpPMAIINH,
MOJIYYEHHOW M3 Pa3IUYHBIX HMCTOYHHUKOB, KPUTHYECKU AHAIU3UPOBATH IMOIYy4aEMYIO
uHpOopMaIuio; OOBSCHATh TPHUHIUIBI JCUCTBUS MAIMH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB,

pasnuyaTh YCIOBHUS UX 0€30MMaCHOTO UCIIOIh30BAHUS B IIOBCETHCBHON KU3HH,
MPUBOUTH MPUMEPHI BKJIa/Ia POCCUMCKUX U 3apYOEkKHBIX YUEHBIX-(PU3UKOB
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B pa3BUTHE HAYKHU, B O0BSICHEHHE MPOIIECCOB OKPYIKAIOMIETO MUPA, B PA3BUTHE TEXHUKU

¥ TEXHOJIOTUH; MCII0JIb30BaTh TEOPETUUECKUE 3HAHUA M0 (PU3MKE B IOBCETHEBHOM JKU3HU
s obecrieyeHust 0€30MacHOCTH NpU OOpalleHud ¢ NpubopaMu M TEXHUYECKUMU
YCTPOWCTBAMH, JUIsI COXpPAHEHMS 3J0POBbS U COOJIOACHUS HOPM HKOJIOTHYECKOTO
MOBEJICHHSI B OKPYXKAIOIIEH cpeie; padoTaTh B TPYNIE C BBITOJHEHHEM Pa3IHYHBIX
COLMAJIBHBIX pOJIeH, TUTAaHUPOBaTh pabOTy TPYIIbL, PALUOHAIBHO paCHpEACsaTh
0053aHHOCTH W IJIAHUPOBATH JIESATEIHFHOCTh B HECTAHAAPTHBIX CHTYAIUsX, aJIeKBATHO
OLICHMBATh BKJIAJ KAXKJIOTO W3 yYaCTHHKOB TPYIIIBI B PEHICHHUE pPaCcCMATPHUBACMOM
poOJIeMBl.
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10 KJIACC
HaumenoBanue
Ne KonnuectBO OCHOBHBIE BUIBI JIEATEILHOCTH
paszeiioB U TEM [IporpamMmHoOe cosiepKaHue
n/n 4acoB 00yYarIIMXCs

y4e0HOr0 MpeaMeTa

Paznen 1. ®u3uka u MeTOAbI HAYYHOI'O IO3HAHUSA

1.1

dusuka U  METOHBI
HAay4YHOTr'0 NO3HAHUSA

2

dusuKa — HayKa O MPUPOJE.
HayuHbie meToabl mo3HaHUSA
OKpY>KaroLIEero Mupa.

Ponp sxcnepumeHTa u Teopun B
[IpoLeCCe MTO3HAHUS IPUPOJIBI.

DKCIEpUMEHT B ¢dusuxke.
MonenupoBaHue duznueckux
ABJICHUNA U IporeccoB. HayuHbie
runore3pl. dusnueckue 3aKoHbBl U
Teopud. ['paHUIBI TPUMEHUMOCTH
¢buzmdeckux 3akoHOB. [IpuHImmn

COOTBETCTBUS. Ponp u wmecrtO
bu3uKu B (opmupoBanuu
COBPEMEHHOW HAy4YHOM KapTUHBI
MHupa, B [IPAKTUYECKON

JIEATEIILHOCTH JIIOEN

N3ydeHne HayuHBIX (SMIUPUUECKUX U
TEOPETUYECKMX) METOAOB MO3HAHUS
OKpY’KalolIero Mupa.

OO6cy>xaeHne TpaHull IPUMEHUMOCTH
$u3nYECKUX 3aKOHOB U TEOPHIl.
PaGora B rpymnme no noaroToBke
KOPOTKHX COOOIICHU O POJIM U MecTe
¢u3uKK B HayKe U B IPAKTHYECKON
JeSITeIbHOCTH Jtojiei. JlemMoHcTpamus
aHaJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX TIPUOOPOB,
KOMITBIOTEPHBIX JaTYHKOB.

OcBoeHHE OCHOBHBIX IPUEMOB pabOTHI €
rdpoBoii 1abopatopueit mo pusnuxe

' TIpu paspabortke paGouell MPOrpamMMbl B TEMATUYECKOM IUIAHMPOBAHUM JIOJDKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJB30BAHUS JJIEKTPOHHBIX ([H(PPOBBIX)

O6pa3OBaTCJ'ILHBIX PECYPCOB, SABIAOIINUXCA y‘-Ie6HO—MeTO,I[I/I‘lCCKI/IMI/I MaTcpuajiaMu, COACPIKAaHUC KOTOPBIX COOTBCTCTBYCT 3aKOHOAATCILCTBY 00 O6pa3OBaHI/II/I.
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Hroro no pazgeny

Pa3znen 2. Mexanuka

32



OenepanbHas padouas mporpamMma | @usuka. 10—11 knaccel (6a30BbIN ypOBEHB)

2.1

Kunemartunka

MexaHnnueckoe IBUKCHUE.
OTHOCUTENIBHOCTh MEXAHUYECKOTO
nBrkeHus. Cucrema oTcyéTa.
Tpaexropus.

[lepemenienue, CKOpoCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTb) U
YCKOpPEHHE MaTEpPUaIbHON TOUKH,
UX MPOEKIUU HA OCH CUCTEMBI
koopauHat. CiioxeHue
NEPEMEILECHAN U CIIOKEHUE
CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE
NPSMOJIMHENHOE JBUKECHUE.
['paduxu 3aBUCUMOCTH KOOPAUHAT,
CKOPOCTH, YCKOPEHUS, TyTH U
NEepPEMEILICHHS] MaTEPUaJIbHON TOUKU
OT BPEMEHH.

CBoOogHOE maaeHue. Y CKOpeHHe
CBOOOJIHOTO MaJICHMUSL.
Kpusonunennoe nBrxeHue.
JIBM>KEHME MaTEpUAIbHON TOUKU
10 OKPY’KHOCTH C MIOCTOSSHHOM 110
MOJIYJIFO CKOPOCTBIO. YTJI0Bast
CKOPOCTb, JINHEMHAS] CKOPOCTb.
[lepuoa u yactoTa oOpaleHUs.

[IpoBeneHnE SKCIIEpUMEHTA: U3YUYEHUE
HEPaBHOMEPHOIO IBUYKEHHUS C LETIBIO
ONpeeIeHUs] MTHOBEHHOW CKOPOCTH;
MCCJIEIOBAHUE COOTHOLIEHUS MEXKIY
MyTSAMH, IPOUJEHHBIMHU TEJIOM 32
MOCJIEA0BATEIbHBIE PABHBIE
MIPOMEKYTKHA BPEMEHU TIPU
PaBHOYCKOPEHHOM JBUKEHUU C
HAYaJIbHOM CKOPOCTBIO, PABHOM HYIJIIO;
W3y4YEHUE ABUKEHUS IIApUKa B BA3KON
KUJKOCTH; U3yUYEHUE JBH>KCHUS TENa,
OpOIIEHHOTO TOPU30HTAIILHO.
OObsicCHEHUE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX KakK: CIIUJOMETP, UEIHBIE U
pPEMEHHBIE Nepeayuu IBHXKCHHUS; U
yCJIOBHUM UX 0€30MacHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOM
KU3HU.

Pemrenne pacu€THbIX 3a1a4 ¢ IBHO
3aIaHHON (PU3UIECKON MOJICTBIO C
UCIIOJIb30BaHUEM OCHOBHBIX (POpMYII
KUHEMATHKHU.

[TocTpoeHue u aHanus

rpauKOB 3aBUCUMOCTEH
KMHEMATUYECKUX BEJTUYUH OT
BPEMEHH [JI1 PABHOMEPHOTO
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LleHTpoCcTpEMUTENEHOE YCKOPEHHE.
TexHudeckue yCcTpocTaa u
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IIPAKTUYECKOE IIPUMEHEHHUE:
CIIUJIOMETP, IBUKEHUE CHAPSAIOB,
LIETIHBIE U PEMEHHBIE NEPENAYN

Y PAaBHOYCKOPEHHOT'O NPSIMOJIMHEHHOTO
JIBUKECHMUSL.

Pacno3naBanue puznueckux sSIBICHUN B
y4eOHBIX OIBITAX U OKPY’KatoIel
YKU3HU: PABHOMEPHOE U
PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE
JBUKEHUE, CBOOOTHOE MaJICHUE Te,
JBUKEHUE IO OKPY>KHOCTH.

Onurcanne MEXaHUYECKOTO JBUKEHUS C
UCIIOJIb30BaHUEM (PUZUUECKUX
BEJINYMH: KOOPJIMHATA, Iy Th,
IIEpEMEILIEHNE, CKOPOCTh, YCKOPEHHUE.
PaboTa B rpynnax npu riaHMpOBaHUU,
IIPOBEICHUH U UHTEPIPETALMH
PE3yIBTATOB OIBITOB M AHAJIN3E
JOTIOJTHUTEBHBIX UCTOYHUKOB
uHbOpMaIUH TI0 TEME
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2.2

Jlnnamuka

[IpyHLIMI OTHOCHUTENIBHOCTH
lNamunes. Ilepsbiii 3akoH HproToHAa.

NuepunaibHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. [puHuun
CyIepro3uunu cuil. Bropou 3akoH
Herotona qist MarepuanbHOU
Toukd. Tperunit 3akoH HproToHa 11714
MaTepHaIbHBIX TOYEK. 3aKOH
BCEMUPHOro TsAroreHus. Cuiia
TskecTd. [lepBas kocmuueckas
CKOpOCTBb.

CpaBHEHHE MacC B3aUMOJEHCTBYOIIUX
TEJL.

M3yyeHne 3aBUCUMOCTH CHIIBI
yIPYTOCTH OT eopMallin; CPABHEHHUE
CHJI TPCHUS TIOKOSI, KaUeHHsSI 1
CKOJIB)KEHHSL.

OObsicHEeHEe HEBECOMOCTH.
[IpoBeneHne SKCIIEpUMEHTA:
UCCIIC/IOBAaHNE  3aBUCUMOCTH  CHII
YIPYTOCTH, BOHUKAMOIINX B MIPYKUHE
U PE3MHOBOM 00pa3Iie, OT UxX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Buabl Tpenus (Mokos,
CKOJIbKEHUsI, KaueHus1). Cuna
Tpenus. Cyxoe tpenue. Cuiia
TPEHUSI CKOJIBXKEHUS U CUIa
Tpenus nokosi. Koappuunent
TpeHus. Cuia COnpOTUBIICHUS
MIPU JBUKEHUM Teja B )KUIKOCTU
WJIM rase.

[TocTynarenbHOE U BpallaTeIbHOE
JBIKEHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHIIBI OTHOCUTEIBHO OCU
BpaueHus. [1nedo cribl. YcmoBus
paBHOBECHUS TBEPJIOTO TEIIA.
TexHuueckue yCcTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE:
MOAIINITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

nedopmarii; U3ydeHue JBIKCHUS
Opycka 1Mo HaKJIOHHOHW TUIOCKOCTH,
WCCJICJIOBAaHKE yYCIIOBUH PaBHOBECHS
TBEPAOTO TeNa, HWMEIONIETO OCh
BpaIllCHUS.

OObsicHEHNE 0COOCHHOCTEH
PaBHOMEPHOTO W PABHOYCKOPEHHOTO
NPSIMOJIMHEHOTO IBM)KCHUS,
CBOOOHOTO TIAJICHUS TEJ, ABMKCHHS 10
OKPY’KHOCTH Ha OCHOBE 3aKOHOB
HeroTona, 3axkoHa BCEMUPHOTO
TATOTCHUSI.

OOBsicCHEeHNE OCHOBHBIX ITPUHIIUITOB
JNCHUCTBUS  TOAIIUITHUKOB H WX
IPAKTHYECKOTO IPHUMCHEHUSI.

OObsicHEHUE TBMKCHUS NCKYCCTBEHHBIX
CITy THHKOB.

Pemenne pacy€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UIECKON MOJIETBIO C
HCII0IB30BaHUEM OCHOBHBIX 3aKOHOB

1 GOpMyJ TUHAMUKHU.

PacriosnaBanue Gu3MUECKUX SBICHUN B
y4EOHBIX ONBITaX U OKPYIKaIOIICH

YKU3HU: UHEPLIUSI, B3AUMOJICHICTBUE TEIL.
AHanm3 GU3NYECKUX MPOIECCOB U
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SIBJICHUM C MCII0JIb30BaHUEM 3aKOHOB U
IIPUHIOMUIIOB: 3aKOH BCCMHPHOTO
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tarotenus, I, II u III 3akonsl HeroToOHa,
MIPUHIIUIT CYNIEPIO3ULINU CUJI, TIPUHITUII
PaBHOIIPABHOCTU UHEPIUAIBHBIX
CHCTEM OTCUETA
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2.3

3aKOHBI COXpaHCHUS B
MCXaHHKE

Nmmynibc MaTepruaibHOW TOYKU
(Tena), cucTemMbl MaTEpUATbHBIX

TOYCK. HMHYJ'IBC CHJIBI 1 U3BMCHCHUC
HMITYJIbCa TCJIa. 3aKoH COXpaHCHHUA
HMITYyJIbCA. PeaktuBHOC JBHKCHHUC.

PabGora cribl. MOIIHOCTE CHJIBL.
Kunernueckas sneprus
MaTepuaabHOU TOYKH. Teopema
00 M3MEHEHUN KUHETUYECKOU
SHEPIrHUH.

IloreHuManbHas SHEPrusl.
[ToreHunanbHas 3HEPTUS YIIPYTO
1e(OPMUPOBAHHON MPYKUHBI.
[ToreHuManbHas SHEPrus Teaa
BOJIM3M MOBEPXHOCTU 3EMIIH.
IloTeHnmanapHBIE U
HEMOTEHIHAIbHBIE CHIIBL. CBSI3b
paboThl HEMOTEHIIMAJIBHBIX CHJI
C UBMEHEHUEM MEXAaHUYECKOU
DHEPIUU CUCTEMBI TEJ. 3aKOH
COXpaHEHUSI MEXAaHUYECKOU
SHEPIUMu.

Yupyrue u HeyInpyrue

[IpoBeneHnue 3kcriepruMeHTa:

n3yudeHue abCOIOTHO HEYIIPYTOro
yJapa ¢ IOMOIIBIO JIByX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB; UCCJIEOBAaHHUE
CBSI3U pabOThI CHJIBI C U3BMEHEHUEM
MEXaHUYECKON SHEpPruu Tejla Ha
pUMepe PacTKEHUs] pE3UHOBOTO
KryTa.

OrneHka a0COMIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEH U3MEPEHUM (PHU3MIECKUX
BEJIUYMH.

Pemenue pacu€tHbixX 3a1a4 ¢ ABHO
3aJTaHHON (M3UYECKON MOJEIBIO C
HCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB

1 GOpMyJT TMHAMUKA U 3aKOHOB
COXpaHECHMUS.

Pemenune kaueCTBEHHBIX 3a71a4 C
OIOPOl HA M3YUYEHHBIE B pa3Jielie
«MexaHHKa» 3aKOHBI,

3aKOHOMEPHOCTH U (PU3HUECKHE
SIBIICHUSL.

Omnucanne MEXaHUYECKOTO IBMIKEHHS C
WCIIOJIb30BaHUEM (PU3UUECKUX BEIMYMH:
UMITYJIbC T€Jla, KHHETUYECKasi SHEPT U,
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CTOJIKHOBEHHUSL. IOTEHIMAIILHAS SHEPrHsl, MEXaHHUECKAs
TexHudeckue yCTpPOWCTBA U paboTa, MEXaHMIECKAsh MOIIHOCT.
IPaKTHYECKOE IPHUMEHCHHE: AHamu3 QU3NYECKUX ITPOLIECCOB U
BOJOMET, KOIIEP, IPYKUHHBIN SIBJICHUH C MCITOJIb30BAHUEM 3aKOHA
IIACTOJICT, ABHIKCHUC PAKCT COXpAaHEHUS MEXaHNYECKON YHEPTUH,

3aKOHA COXPAHEHUS UMITYJIbCA.
OObsicHeHe OCHOBHBIX TIPUHIIUIIOB
JEUCTBUS U MTPAKTUYECKOTO
MIPUMEHEHUSI TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: BOJIOMET, KOIIED,
IPY>KUHHBIN ITUCTOJIET.

OObsicHEeHNE ABUKEHUS PAKET C OTIOPOU
Ha U3y4YeHHbIC (PU3NUYECKrEe BETUYNHBI U
3aKOHBI MEXaHUKHU.

Hcnonp30Banne npu nMoaroToBKe
COOOIIEHUI O MPUMEHEHUHN 3aKOHOB
MEXaHHUKU COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTUH IS
MOUCKa, CTPYKTYpUPOBAHHS,
WHTEPIIPETALNH U NPEJICTABICHUS
uH(pOopMaIU, KPUTHUECKUI aHaINU3
noyyaemon nHpopmaiuu
[IpoBeneHrie KOCBEHHBIX U3MEPEHUH,
HUCCIeI0BaHN 3aBUCUMOCTEN
(bu3HYeCcKuX BEJIMYMH, IPOBEPKA
MPEVIOKEHHBIX TUIIOTE3
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Hroro no pazneny 18

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJAUHAMHUKA
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3.1

OCHOBBI
MOJICKYJIIPHOKUHETHYECKON
TEOpUU

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KNHETUYECKON
TEOPUU U UX ONBITHOE
000CHOBaHHUE.

bpoyHOBCKOE nBUXKEHHUE.
Huddyszus. Xapakrep IBUKECHUS
Y B3aUMO/ICUCTBUS YACTHUII
BellecTBa. Mozenu cTpoeHus
ra3oB, JKMIKOCTEW U TBEPABIX TEI
1 00BSICHEHHE CBOWCTB BEIIECTBA
Ha OCHOBE 3TUX Mozenen. Macca
Y pa3Mepbl MOJIEKYI.
KonnuectBo BemecTna.
[Tocrosinnas ABoraapo.
TeruioBoe paBHOBECHE.
Temmeparypa u e€ usmepeHnue.
[IIxama remneparyp Llenscus.
Mogens naeanbHOTO rasa.
OcCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETHYECKOMN
TEOpHUH UAECATBHOTO rasa.
AOcoroTHas TeMIeparypa Kak
Mepa CpeAHEN KHUHETUYECKON
SHEPI'UU TEIJIOBOTO ABUKECHUS
yactul rasa. [lIkama remnepatyp

[TpoBencHME SKCTIEPUMEHTA!
oTpeJeICHIUE MacChl BO3IyXa B
KJIAaCCHOM KOMHATE Ha OCHOBE
U3MEpPEeHH 00hEMa KOMHATHI,
TaBJICHUS U TEMIIEPATYPhI BO3AyXa B
HeW; UCCIIeIOBaHNUE 3aBUCUMOCTHU
MEXy IapaMeTpamMu COCTOSHUS
pa3peKEHHOTO rasa.

OreHka a0COMIOTHBIX U
OTHOCUTEBHBIX TTOTPEITHOCTEH
MU3MEpPCHUN (DU3NICCKUX BEITUYHH.
OOBbsicHEHHE OCHOBHBIX MPUHITUIIOB
AeNCTBHI TepMOMETpa U bapomeTpa U
yCJIOBHI UX 0€30TIaCHOTO
HCIOJIL30BAHUS B IOBCEIHEBHOM
JKH3HHU.

PacmoznaBanue GU3NUECKUX SBICHHM
B y4E€OHBIX OIBITaX U OKpPYKaromek
Ku3HU: TP Py3usi, OpOyHOBCKOE
JIBHOKCHUE.

Omnucanue TEIUIOBLIX SIBICHUH C
MCIIOJIb30BaHNEM (PU3UUECKUX
BEJIMYMH: JaBJICHHE Ta3a,
TeMIIepaTypa, CPEIHsISI KHHeTUYIECKast
DHEPrUs Xa0OTHUYECKOTO JIBHIKCHHS
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KensBuna. I'a30BbI€ 3aKOHEL.
YpaBuenue MenaeneeBa—
Knaneiipona.

3akoH Jlanprona. M3onpouecch

MOJIEKYJI, CPETHEKBaIpaTUHAS
CKOPOCTb
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B UJICATbHOM Tra3e C MOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacrapieHue
M30IIPOLIECCOB: H30TEPMA, NU30X0Pa,
n3zo0apa.

TexHnueckue YCTPOKCTBA
MPaKTUYECKOE MPUMEHEHUE:

TepMOMETp, OapoOMETp

n

MOJEKYI.
AHanu3 pU3nYecKux npoueccoB U
sIBJICHUH ¢ ucnojb3oBanueM MKT,
ra30BbIX 3aKOHOB, CBA3U CPEIHEN
KUHETUYECKOU SHEPTUHU TEIIOBOTO
JBUKEHUS MOJIEKYJI ¢ aOCOJIIOTHOM
TEMIIEPATyPOH.

Pemienune pacy€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UIECKON MOJIETTBIO C
MCIIOJIb30BaHUEM OCHOBHBIX
nonoxkenui MKT, 3akoHOB u
bopMyI1 MOJIEKYISIPHON (PU3UKH.
Pabota B rpynnax npu riaHMpOBaHUU,
MIPOBEJAECHUN U UHTEPIIPETALINU
pPE3yJIbTATOB OIBITOB U AHAJIU3E
JOTIOJIHUTENBHBIX HCTOYHUKOB
uHbOpMaIUH TI0 TEME
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3.2

OCHOBBI
TEPMOJUHAMUKHU

10

TepMoarHaMUUECKasi CUCTEMA.
BnayTpennss sneprus
TEPMOJAUHAMUYECKON CUCTEMBI U
CITOCOOBI €€ N3MEHEHHS.
KonuuecTBo TemioTel u padoTa.
BryTpenHss sHeprus 0qHOATOMHOTO
UIeaJbHoro rasa. Buael
TEIUIONEPENAYU: TEIIONPOBOIHOCTb,
KOHBEKIIHS, U3JIyUYCHHUE. Y IeTIbHAs
TEIIOEMKOCTD BEII[ECTBA.

[IpoBenenue d3KCEpUMEHTa: U3MEPEHUE
YIIEJIbHOW TEIJIOEMKOCTH BEIIECTBA.
OneHka abCONMIOTHBIX U OTHOCUTENIBHBIX
MOTPEIIHOCTENH U3MEPEHUI PU3NIECKUX
BEJINYHH.

N3yuyenune moneneit mapoBoi TypOUHBI,
JBUraTeiid BHYTPEHHEIO CropaHus,
PEaKTUBHOIO JABUTATENS.

OObsicHEHHE TNPUHIUIOB JEHCTBUS U
yCIIOBUI 0€30MacHOTO UCIIOIb30BAHUS
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KonnuectBo Temnotel npu
TeIIonepeaaye.

ITonsTue 00 aguabaTHOM MpoIecce.
[TepBblil 3aKOH TEPMOJIUHAMUKH.
IIprmenenue epBoro 3akoHa
TEPMOJMHAMHUKH K U30MPOLECCAM.
['paduueckas uaTEpnpeTanys
paboTHI Ta3a.

BTopoli 3ak0H TepMOJVHAMUKH.
HeoOpatumocTs mpoleccoB B
IpUPOJIE.

TerutoBble MaIlIMHBI.

[IpuHUIUIBI TEVUCTBUS TEILIOBBIX
mamvH. [Ipeobpa3oBanus

SHEPruM B TEIJIOBBIX MAIIMHAX.
KoadduruenT nonesnoro nencTBus
TETJIOBOM MAIlIMHBI.

[ukn Kapuo u ero ko3 punmrent
MOJIE3HOTO JIEVCTBUS.
DKOJIOTHYECKHE MPOOIEMbI
TETUIOPHEPTETUKH.

TexHnueckue YCTPOUCTBA 51
MIPAKTUYECKOE TPUMEHEHUE:

B IIOBCEIHEBHOM JKM3HM JBUTATENS
BHYTPEHHET0 CrOpaHus, ObITOBOTO
XOJIOIUIbHUKA, KOHTUIIMOHEPA.
OmnucaHue CBOMCTB TeJ U TEIJIOBBIX
SIBJIEHUU C UCIIOJIb30BaHUEM
(u3nyeCKuX BEJMYMH: JaBJICHHE rasa,
TEeMIEepaTypa, KOJINYECTBO TEIUIOTHI,
BHYTpEHHSS SHEpIusi, paboTa rasa.
Pemenne pacu€THbIX 337124 C SIBHO
3aJTaHHON (M3UIECKON MOJIEITBIO C
UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOopMyJT MOJIEKYJISIPHOUN (PU3UKU U
TEPMOJUHAMUKHU.

Pemenue kauecTBEHHBIX 33724 C
OIIOPOM Ha U3yUYEHHBIE B pa3zeiie
«MounekynspHas (pu3mka u
TEPMOJUHAMMKAY 3aKOHBI,
3aKOHOMEPHOCTH U (prU3HUecKue
SIBJICHUSL.

PaGora B rpynmnax npu aHanuze
JIOTIOJIHUTEbHBIX HCTOYHUKOB
uHpOpMaIUU TI0 TEME
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JIBUTaTEIb BHYTPECHHETO CrOPaHus,
OBITOBOI XOJIOIMIIHBHUK,
KOHMIIHOHED
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3.3

ArperatHbie
COCTOSIHMSI BEIIECTBA.
da30BbIE EPEXOIBI

[TapooOpazoBanue U KOHACHCAIMS.
Hcnapenue u xunenue.
AOcCoIII0THast 1 OTHOCUTENbHAS
BJIAXKHOCTH BO3/1yxa. HachlleHHbIN
nap. YaenbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TeMIepaTypbl KUTIEHUS OT
naBjeHusA. TBEpHoE Teno.
Kpucrannmuueckue u amopdHbie
Tena. AHU30TPOIHS CBOMCTB
KpUCTaIUIOB. JKuUKue KpUucTaylib.
CoBpeMeHHbIE MaTepualbl.
[InaBriienre U KpUCTAIIU3AIUSL.

VY nenpHas TEM0Ta IUIABIICHUS.
Cyb6mumariusi. YpaBHEHHE
TeII0BOro OanaHca. TexHuuecKue
YCTPOMCTBA U MPAKTUUECKOE
MIPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJJIOPUMETD,
TEXHOJIOTUH TOTy4YECHUS
COBPEMEHHBIX MaT€pUaJiOB, B TOM
YHCJIe HAHOMATEPHUAJoB, U
HaHOTEXHOJIOTUU

[IpoBeaeHUE SKCIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOM BIIAXKHOCTH BO3yXa.
OrnieHKa a0COMIOTHBIX ¥ OTHOCUTEIBHBIX
MOTPEIIHOCTEH U3MEPEHUMN (PU3MIECKUX
BEJIUYMH.

N3yyeHue CBOMCTB HACBHIILIEHHBIX
napoB, CHOCOOOB HW3MEpPEHUs
BJIAKHOCTH

Habnronenue kunenus npu
MOHW>KEHHOM JIaBJICHUM, HATPEBAHUS U
MIJIABJICHUS KPUCTALUIMYECKOTO
BCIIICCTBA.

OOBsiCHEHUE IPUHITUIIOB JICUCTBUSA U
yCJIOBUM O€30MMacHOTO UCIOIb30BaHUS
B IIOBCEIHEBHOM KM3HU TUTPOMETDA,
IICUXPOMETPa, KasiopumeTpa. M3yuenue
TEXHOJIOTUI MOJTYyUYECHHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YUCTIE
HAaHOMAaTEPHUAJIOB.

Pemrenue pacy€rHbIX 3a/1a4 C IBHO
3a7laHHON (UBUYECKOU MOJIETIBIO

C HCIOJb30BAaHUEM YpaBHEHUS
TEIIOBOIr'0 OaJiaHca.

Pemenne kauecTBEHHBIX 3a7a4

C OIOPOM HA U3yYEHHBIC 3aKOHBI,
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3aKOHOMEPHOCTH U (PU3NUYECKHUe
SIBIICHUS TI0 TEME.
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Pacno3naBanue puznueckux sSBICHUIMA
B y4€OHBIX OMBITaX U OKPYKarolen
KU3HU: tepopmanus TBEPIBIX Tell,
HarpeBaHMe U OXJIAXKACHUE TeT,
M3MEHEHHE arperaTHbIX COCTOSHUI
BEIECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB ¥ (POPMYJT MOJICKYJISIPHON
(bu3uKu.

Ucnonws3zoBanne nHGOPMAITMOHHBIX
TEXHOJIOTUH JJIs1 [IOUCKA,
CTPYKTYypPHUPOBaHUS, UHTEPIIPETALNUN U
IpeICTaBICHNUS] HHPOPMAIIUU TIPU
IIOATOTOBKE COOOIIEHUN O
MPUMEHEHUU 3aKOHOB MOJIEKYJISIPHOM
(bU3UKY U TEPMOJIMHAMUKHN B TEXHUKE
Y TEXHOJIOTUAX

Hroro no paszneny 24

Paznen 4. JiaekTpoauHaMHUKa
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4.1

DJIEKTpOCTaTUKA

10

DJIeKTpU3aLUS Tell. DICKTPUUECKUN
3apsa. [IBa Buaa aneKTpuyecKux
3apsinoB. [IpoBoaHuKY,
TURJIEKTPUKHU U MOJTYPOBOAHUKH.
3aKOH COXpaHEHUs IEKTPHUUECKOTO

3apsija.
B3aumogpeiicTBue 3apsa0B. 3aKOH

Kynona. TodeuHslil 21€KTpUYECKUI
3apsAl. DIEKTPUUYECKOE MOJIE.

[IpoBeneHnE SKCIIEPUMEHTA: U3BMEPEHUE
ANEKTPOEMKOCTH KOHAEHCATOPA.
OneHka adCONIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTENH U3MEPEHUI PU3NIECKUX
BEJIMYMH.

N3yuyeHnne npuHIKUNOB AEHCTBUSA
AJEKTPOCKOIA, JJIEKTPOMETPA,
KOHJIEHCATOpA.

N3yyeHune npuHIMIIOB AEUCTBUS

52



OenepanbHas padouas mporpamMma | @usuka. 10—11 knaccel (6a30BbIN ypOBEHB)

Hanps€HHOCT 3EKTPUYECKOTO
nous. [IpuHuun cynepno3unuun
ANEKTPUYECKUX nonen. Jlnnnm
HaIpPSKEHHOCTH 3JIEKTPUYECKOTO
oJISl.

PaboTa cui 35eKTpoCcTaTHIeCcKOro
nmoad. Ilorenmman. Pa3HocTb
noreHuuanoB. IIpoBognuku wu
IUBJIEKTPUKU B
AJIEKTPOCTATUYECKOM I10JIE.

JlusnexkTpuyeckasi MpOHUIIAEMOCTb.
Onekrpoémkoctb. Konaencarop.
DIIEKTPOEMKOCTb MIIOCKOTO
KOHJIEHCATOpa. DHEPTHsl
3apSXKEHHOT'0 KOHJIEHCATOPA.
TexHuuyeckue ycTponcTBa u
MPAKTUYECKOE TPUMEHEHUE:
AIEKTPOCKOII, 3TEKTPOMETP,
ANEKTPOCTATUYECKAs 3allUTa,
3a3eMJICHHUE JIEKTPOIPHOOPOB,
KOHJEHCATOP, KOMUPOBAJIbHBIN
arrapar, CTpyUHBIN ITPUHTED

U YCJIOBHIA 0€30MacHOro NPUMEHEHHUsI B
MPAKTUYECKOM KU3HH,
KOITMPOBAJIBHOTO aIIapaTta, CTpPyHHOTO
IIPUHTEPA.

Paccmotrpenue dpusnueckux
OCHOBAaHUU 3JIEKTPOCTATUYECKOU
3aIUTHI U 3a3€MJICHUS
IEKTPOIIPUOOPOB. Pemenue
pacy€THBIX 337a4 C BHO 3aIaHHON
buznYeCKOil MOACTBIO C
VCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmy anekTpocTaThKu. Pemenue
Ka4EeCTBEHHBIX 33/1a4 C OMOPOM Ha
U3YYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKUE SIBICHUS
AIIEKTPOCTATUKH.

Pacno3naBanue ¢pu3nuecKuXx sIBICHUN B
y4eOHBIX ONBITAX U OKPY Karolen
KU3HU: DJIEKTPU3ALIHUS Tell,
B3aMMO/JICHCTBHUE 3aPAJIOB U
00BsICHEHHE UX Ha OCHOBE 3aKOHOB U
(bopMyIT BIIEKTPOCTATHKH.

Onucanue W3YYEHHBIX CBOICTB
BEILIECTBA U DJIEKTPUUECKHX SABICHUN C
UCIIOJIb30BaHUEM buznUecKux
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BEJIMYMH:  JJEKTPUYECKUM  3apsf,
HaIpPsKEHHOCTD DJIEKTPUYECKOTO MO,
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MOTEHIHAJI, Pa3HOCTh IMOTEHIINAJIOB,
BIIEKTPOEMKOCTb.

AHanu3 pU3nYecKux mpoueccoB u
SIBJICHU C UCIIOJIb30BAHUEM
(du3nYECKUX 3aKOHOB: 3aKOHA
COXpaHEHUs ANEKTPUUECKOTro 3apsija,
3akoHa KyJoHa.

PaGora B rpynnax npu aHanuse
JOTIOJTHUTENBHBIX UCTOYHUKOB
uH(OPMAITUHU U TIOJTOTOBKE COOOIIECHUM
O MPOSIBIICHUHU 3aKOHOB 3JIEKTPOCTATHKU
B OKPY>KaroIIeH >KU3HU U MPUMEHEHUH
UX B TEXHHUKE
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4.2

[HocTostHHEBII

AIEKTPUUYECKUH TOK.

Toku B pa3InyHbIX
cpenax

12

DIIEKTPUUECKUM TOK. Y CIIOBUS
CYIIECTBOBAHUS DJIEKTPUUYECKOTO
tToka. Mictounnku Toka. Cuia Toxa.
[TocTOAHHBIN TOK.

Harmpsxenue.

3akoH OMa [ y4acTKa LenHu.
DIIEKTPUYECKOE COTPOTUBIICHUE.

VY nenpHOE COMPOTUBIICHUE
BemiecTBa. IlociaenoBarenbHoOe,
napasuiesibHOe, CMEIIaHHOE
COCIMHEHUE MMPOBOIHUKOB.

PaGota »ieKTpUYECKOTO  TOKAa.
3akoH J[xoyna—JIenna. MouHocTh
AIEKTPUYECKOTO TOKA.

[TpoBeneHue 3KCiepuMeHTa: U3yUEHHUE
CMEIIAHHOTO COEMHEHMSI PE3UCTOPOB;
n3Mmepenne JJ{C UCTOYHUKA TOKA U €ro
BHYTPEHHETO CONPOTHUBIICHMUS;
HAOJFOICHHUE JIEKTPOJIN3A.

OneHka aOCOFOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTENH U3MEPEHUI (PU3NIECKUX
BEJIMYUH.

OObsacHeHNE NPUHIIUTIOB IEHCTBUS U
yCJIOBUI 0€3011aCHOTO MPUMEHEHHUSI
aMIIepMETpa, BOJIBTMETPA, PEOCTATA,
VCTOYHHUKOB TOKa,
3JIEKTPOHArPEBATENbHBIX U
AJIEKTPOOCBETUTEIBHBIX IPUOOPOB,
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DNeKTpOABMKYILAS CUIa U
BHYTPEHHEE CONPOTHUBIICHUE
UCTOYHUKA TOKA. 3akoH OMa 1715t
MTOJIHOM (3aMKHYTOH )
anexkTpuueckou nenu. Koporkoe
3aMbIKaHHE.

DneKkTpoHHask IPOBOJUMOCTh
TBEP/BIX METAJIIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAJUIOB OT
TeMIIepaTyphl.
CBepxXnpoBOUMOCTb.
DNEKTPUYECKUNA TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MTyUYKOB.
[TonynpoBoauku. Co6CcTBEHHAS U
IIPUMECHAs1 TPOBOUMOCTh
MOJIyITpOBOJHUKOB. CBOICTBAa p—n-
nepexona.

[ToynpoBOHUKOBBIE — MIPUOOPHI.
DNEeKTPUYECKUN TOK B PaCTBOPAxX U
pacruiaBax 3JE€KTPOJIUTOB.
DNEKTPOIIUTUYECKAS TUCCOIUAITHS.
DIEeKTPOJIU3.

DNEeKTPUYECKUN TOK B ra3ax.
CamocTosITeNbHBIN U
HECaMOCTOSTEIIbHBIN pa3psi.

TEPMOMETPA COMTPOTUBJIEHNUS,
BAKYYMHOT'O JM0J1a, TEPMUCTOPOB U

(b oTOpPE3UCTOPOB, MOITYNPOBOTHUKOBBIX
JIMOJ0B, TAJIbBAHUKH.

Pemenune pacu€THbix 3a1a4 ¢ SIBHO
3a1aHHOM (PU3UYECKON MOJICTIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmy Tembl «IlocTosTHHBIN
AIEKTPUYECKUN TOK).

Pacno3naBanue pu3nyeckux siBICHUN
B y4E€OHBIX OMBITaX U OKPYIKAIOIIEH
YKU3HU: DJIEKTpUUYECKask MPOBOAUMOCTb,
TEIIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JCUCTBUS TOKA. AHaIN3
ANEKTPUUYECKUX SIBJIEHUI U MPOLECCOB
B LIEIAAX IMOCTOSIHHOTO TOKA €
MCIIOJIb30BaHUEM 3aKOHOB: 3aK0H OMa,
3aKOHOMEPHOCTH MOCIEA0BATEIBLHOIO
Y MMAPAIUICIIBHOTO COCTMHEHUS
MIPOBOJHUKOB, 3aKOH JIxoyns-JIeHua.
Onucanne N3y4eHHBIX CBOMCTB
BEILIECTB U JIEKTPUUECKUX SIBIICHUN C
UCITIOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: 3JICKTPUYECKUN 3apsii, cuiia
TOKa, JJIEKTPUYECKOE HAIIPSIKEHUE,
3JIEKTPUUYECKOE COMTPOTUBIIEHNUE,
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Mounus. [1nazma.
TexHudeckue yCcTpocTaa u
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NPAaKTUYECKOE MPUMCHCHHE!
aMIepMeTp, BOJIBTMETP, PEOCTAT,
HUCTOYHUKH TOKa,
BJIEKTPOHATrpeBaTeIbHbBIC IPHUOOPHI,
AJIEKTPOOCBETUTEIIbHBIC IPUOOPHI,
TEPMOMETP CONPOTHUBIICHHSI,
BaKyyMHBIU WO, TEPMHUCTOPHI U
(hOTOpPE3UCTOPHI,
MOJTyTIPOBOTHUKOBBIHN JTHOI,

pazHocTh noTeHuanos, J1C, pabora
TOKa, MOIIHOCTb TOKA.

Ucnonr3zoBanne nHGOPMAITMOHHBIX
TEXHOJIOTUH JJIs1 [TIOUCKA,
CTPYKTYPHUPOBAHUSI, UHTEPIIPETAUU U
peICTaBICHNUS] HHPOPMAILIUU TIPU
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB IIOCTOSHHOTO TOKA B TEXHHUKE U
TEXHOJIOTHUIX

raJbBaHHKa
Hroro o pazneny 22
PesepBHOE Bpems 2
OBIIIEE KOJMYECTBO 68
YACOB 110 ITPOTPAMME
11 KJIACC
HaumenoBanue
Ne KomnuecTtBo OcHOBHBIE BUABI AESITEILHOCTH
pa3liesioB U TeM [IporpammHoe coaepxkanue
n/n 4acoB oOydJaronuxcs
y4eOHOTro mpemeTa

Pasznen 1. DinekTpognHamMuka
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1.1

MarauTtHoe noJe.
DJIEKTPOMAarHuTHAs
WHTYKIUS

11

ITocTosiHHBIE MarHMThI.
B3anMoaericTBue NOCTOSIHHBIX
MarsuMToB. MaraMTHOE MOJIE.
BekTop MarauTHOM MHIAYKIIUH.
[IprHIMD Cyniepno3unun
MarHMTHBIX NojeH. JInaun
MarHuTHOW HHAyKIuu. Kaptuna
JIMHUA MarHUTHOW UHIYKLIHUH T1OJIA
MOCTOSSHHBIX MarHUuTOB. MaruuTHoe
T10JIE TPOBOJIHUKA C TOKOM.
Kaptuna nmuHuil nHIyKOuu
MarduTHOTO T10JIS JJIUHHOTO
MPSIMOTO TTPOBOJHHUKA U
3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJHUKA, KATYIIIKH C TOKOM.
OneiT Opcrena. Bzanmoneicteue
MPOBOJHHUKOB C TOKOM.

Cuna Amnepa, €€ MOIyJib U
HanpasJICHUE.

Cuuna Jlopenua, €€ MOIyJib U
HalpaBJIeHUE. [[BHKeHNE
3apsSKCHHOM YaCTHUILIbI

IIpoBencHME SKCIEPUMEHTA: U3yUCHUE
MAarHUTHOTO MOJISI KATYLIKHA C TOKOM;
UCCIIEIOBAHNE JEHCTBUS IIOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
VCCIIEIOBAHME SIBICHUS
AIIEKTPOMATHUTHON UHIYKIIUH.
Onenka abCONMIOTHBIX U OTHOCUTENIBHBIX
MOTPEIIHOCTENH N3MEPEHU (PU3NIECKUX
BEJIMYMH.

OO®bscHEeHNE IPUHLIUIIOB IEUCTBUS U
yCJIOBUI 0€3011aCHOT0 MPHUMEHEHUS
IOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB,

ANEKTPOABUTATENS, YCKOPUTEIEN
3JIEMEHTAapHBIX YaCTUll,
WHAYKIHOHHOM neun. Pemenne
pacy€THBIX 337]a4 Ha IPUMEHEHUE
bopMyI1 TEMBI

«MarnutHoe noJie. DIeKTpOMarHuTHas
WHIYKLUS.

Pemenne KkauyeCcTBEHHBIX 3a/1a4 C
ONOPOM Ha W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe
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B OJTHOPOJHOM MAarHMTHOM IOJIE.
Pabora cunel  Jlopenna.
SIBrIeHME DIIEKTPOMATHUTHOU
naaykunu. [loTox Bektopa
MAarHUTHOW UHAYKIIHH.
DIEKTPOJIBUKYIIAS CHJIA UHAYKIUU.
3aKOH 3JIEKTPOMarHuTHOU
nHaykuuu Papanes.

BuxpeBoe aiiekTpruueckoe mnose.
DIIEKTPOJABHKYIIAsl CHUJIa UHIY KLU
B IPOBOJHUKE, JBHXKYILIEMCS
MOCTYIATEIBLHO B OJTHOPOJTHOM
MarHUTHOM MOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTS. SIBieHune
CaMOMHIYKIMHU. DJIECKTPOABMKYIIAS
CUJIa CAMOUHIYKIIMH.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKU
C TOKOM.

DJIEKTPOMArHUTHOE  TIOJIE.
TexHuuYecKkne yCTpoucTBa U
MPAKTAYECKOE TPUMEHEHHE:!
MMOCTOSIHHBIC MarHUTHI,
3JIEKTPOMArHUTBHI,

SIBJICHUSI TEMbI « MarHuTHOE mojJie.

DIEKTPOMarHuTHasE UHTYKIIUS.
OnpeneneHre HapaBJICeHUs BEKTOpA
WH]IYKIIUY MAarHUTHOTO MOJIst
MIPOBOJAHUKA C TOKOM, CHJIbI AMIiepa U
cuiibl JIopeHua.

Pacno3naBanue puznueckux sSBICHUM
B Y4E€OHBIX OIBITaX U OKPY’KaOIIEH
’KM3HH: B3aMOJICMCTBHE MarHUTOB,
AJIEKTPOMArHuTHasE UHAYKIIHS,
JIEMCTBUE MAarHUTHOTO II0JIS HA
MIPOBOJAHUK C TOKOM U JIBUKYIIIHICS
3aps.

AHanu3 3J€KTPOMarHUTHBIX SIBICHUH C
HCITOJIL30BaHUEM 3aKOHA
3JIEKTPOMArHUTHOW MHIYKIIUH.
Onucanue n3y4yeHHbIX CBONCTB
BEILIECTB U 3JICKTPOMATrHUTHBIX
SIBJICHUM C MCII0JIb30BaHUEM
(UBUYECKUX BETMYMH: WHTYKITHS
MAarHMTHOTO MOJIs, cuiia AMIepa, cuiia
JlopeHiia, ”HAYKTUBHOCTh KaTyIIKH,
SHEPTHUsl MNEKTPUUECKOTO U
MarHuTHOTO I10JICH
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AJIEKTPOJBUTATENb, YCKOPUTEIU
AJIEMEHTAPHBIX YacTHll,
WHAYKIIMOHHAS TeYb
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Hroro o pazneny

11

Pa3nen 2. KoJsie0anus M BOJIHBI
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2.1

Mexanunueckue u
AJIEKTPOMArHUTHBIC
KOJICOAHUS

KonebarenbHas cucrema.
CB0OOTHBIC MEXaHUYECKUE
kosneOanus. 'apmoHnueckue
konebanwus. [lepuon, yacroTa,
aMIUIMTya U (a3a KojaeOaHuH.
[IpyXKUHHBIN MasATHUK.
MaremaTn4ecKuii MasiTHUK.
VYpaBHEeHUE rapMOHUYECKUX
koJsiebanuii. [IpeBpaiienue sHeprun
IIPU TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHbll KOHTYP.
CB0OOOIHBIE ANEKTPOMATHUTHBIE
KoJIeOaHus B UACAUTBHOM
KoJieOaTeIbHOM KOHTYpE. AHAIOTUS
MEK]ly MEXaHUYECKUMU U
ANEKTPOMATHUTHBIMU KOJIEOaHUSIMH.
®opmyna ToMcoHa. 3aKoH
COXpPaHEHUS SHEPTUU B UJCATHHOM
KoJIebaTeIbHOM KOHTYPE.
IIpencrasiienue o 3aTyXaromux
KoJieOaHusIX. BeIHYK/IeHHbBIC
MEXaHUYECKHEe KOJICOaHMsI.
Pe3onanc. BeinyX1eHHbIE
AJIEKTPOMArHUTHbHIE KOJIeOaHus.
ITepemeHHBIN TOK.

CuHycouaIbHBIN IEPEMEHHBIN TOK.

HccenenoBanue napamMeTpoB
K0JIe0ATEIbHON CUCTEMBI — IEPUO/A,
YaCTOTHI, aMIUIUTYIbI U (pa3bl
KoseOaHui (Mpy>KUHHBIA W/UIH
MaTEeMaTUYECKUI MAsITHUK).
Habmonenue 3aTyxaronux KoieOaHuil.
HccenenoBanue CBOMCTB BBIHYKICHHBIX
KOJIEOaHUH.

Ha6monenue pe3onanca. [Iposenenue
DKCIIEPUMEHTA:

UCCIIEI0BAHNE 3aBUCUMOCTH IIEPHOJA
MaJIbIX KOJeOaHui Ipy3a Ha HUTU OT
JUTMHBI HUTU U MacChl Ipy3a;
HCCIIEIOBAHNE IIEPEMEHHOIO TOKA B
LIEIIN U3 IIOCIEN0BATEIBHO
COCIMHEHHBIX KOHIEHCATOPA,

KaTylIK{ U PE3UCTOPA.

OneHka abCONMIOTHBIX U OTHOCUTENIBHBIX
MOTPEIIHOCTEH N3MEPEHU (PU3NIECKUX
BEJIMYMH.

OOBbscHEHNE IPUHLUIIOB IEUCTBUS U
yCJIOBUI 0€3011aCHOT0 MPUMEHEHMUS
JJIEKTPUYECKOT0 3BOHKA, T€HEPATOpa
[IEPEMEHHOTO TOKA, TUHUI
AJIEKTpoIIepeaay.
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Peurenue pacy€rHbixX 3a1a4 ¢ ABHO
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MoOnHOCTE IEPEMEHHOTO TOKA.
AMIUIMTYTHOE U IEUCTBYIOLIEE
3HAYEHHE CUJIbI TOKA U
HarnpstkeHus. Tpanchopmarop.
IIpousBoxcTBo, nepenayda u
noTpedIeHUE PIEKTPUUECKOM
SHEPIrUr. DKOJIOTMYECKUE PUCKU

IIpH IIPOU3BOACTBEC IJICKTPOIHCPIUU.

KynpTypa ncnonb3zoBanus
AJNIEKTPO3HEPTHUH B MIOBCETHEBHOM

KU3HU.
TexHuuecknue  yCTpOWCTBA |
PaKTHYECKOE MIPUMEHEHUE!

ANEKTPUYECKUIN 3BOHOK, T€HEPATOP
MEPEMEHHOTO TOKa, JMHUU
ANEKTpoIiepeaayd

3aJIaHHON (PU3UIECKON MOJIETTBIO C
MCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpPMYJI, ONTUCHIBAIOIIINX
MEXaHUYECKUE U DJIIEKTPOMATrHUTHBIC
KOJieOaHus.

Onucanue MEXaHUYECKUX U
AJIEKTPOMATHUTHBIX KOJIEOaHUH ¢
UCTIOJb30BaHUEM (PUZNUECKUX
BEIIMYWH: TIEPHUO]] U 9aCTOTa
KoJieOaHui, aMIuInTy1a U (paza
KoJieOaHui, 3apsij] U cujia TOKa B
TapMOHHYECKUX DJIEKTPOMArHUTHBIX
KOJICOaHUSIX.

Pentenne kayecTBEHHBIX 3a1a4 C
ONOPOM HA M3YyUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, ONKUCHIBAIOIINE
MEXaHUYECKHE U

AJICKTPOMAarHuTHHIC KOJieOaHus.
PaboTa B rpynmnax npu riaHUpOBaHUH,
MPOBEJAECHNUH U UHTEPIIPETALUN
pEe3yJIbTATOB OIBITOB, U AHAJIU3E
JIOTIOJIHUTEIILHBIX UCTOYHHUKOB
uHpopMaIuu o Teme
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2.2

Mexanunyeckue u
3JIEKTPOMArHUTHBIE
BOJIHBI

MexaHu4ecKue BOJIHBI, YCIOBUS
pacupocTpaHeHus. IIepuon.
CKOpOCTh pacHpOCTpaHEHUS H
JuiMHa BOHbL. [lonepeunsie n

N3ydenne obpazoBaHus u
pacrpocTpaHeHHsI OMEPEYHBIX
Y TIPOJIOJILHBIX BOJIH.
Habmonenue orpaxkeHus
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MPOIOJIbHBIE BOJIHBI.
Nutepdepenius  u  gudpakius
MEXaHHYECKUX BOJIH.

3ByK. CKOpOCTB 3ByKa. | pOMKOCTB
3ByKa. Beicota ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS
W31y4YECHUS

ANEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTauus BekTopoB E, B,
AIEKTPOMAarHUTHOU

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTPAKEHUE, MPEIOMIIEHHUE,
noJIsipy3aIus, TUPPaKIus,
unrepdepeniusi. CKopocTb
ANEKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTpOMarHUTHBIX

BOJIH. [IpuMenenune
AIEKTPOMArHUTHHIX BOJIH B

TeXHUKE U ObITy. [I[puHIHIBI
PaANOCBS3U U TEICBUACHHUS.
Pagnonoxamus.

DNEeKTPOMArHUTHOE 3arpsi3HEHHE
OKPY’KarOUIEU CPEIBI.

TexHuyeckue ycTponcTsa u
MPaKTUYECKOE TPUMEHEHHE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,

UV B
BOJIHC.

U TIpeJIOMJICHUS], MHTep(epeHuu 1
IUQPPAKINT MEXaHHYECKUX BOJIH.
Habmoienue cBsi3u rpOMKOCTH 3BYKa U
BBICOTBI TOHA C AMIUIMTYIOM U
4acTOTOM KoJIeOaHuM, 3BYKOBOTO
pe30oHaHca.

HccnenoBanue cBOMCTB
ANEKTPOMAarHUTHBIX BOJIH:
OTPAKEHUE, PEIOMIIEHHUE,
noJIsIpy3aIus, TUPPaKIns,
unTepdepentys. M3yuenue ycnoBui
U3JIyYEHUS SJIEKTPOMATrHUTHBIX BOJIH,
B3aMMHOUW OpPUEHTALMU BEKTOPOB E,
B, v B 3€KTpOMarHuTHOM BOJIHE.
N3ydenune npuMeHeHns
ANEKTPOMArHUTHBIX BOJIH B TEXHUKE U

OBITY.

OObscHEeHNEe TPUHLUIIOB IEUCTBUS U
yCJIOBUI 0€3011aCHOT0 MPUMEHEHMUS
MY3bIKAJIbHBIX HHCTPYMEHTOB,
YJIbTPa3ByKOBOM JIUATHOCTUKUA B
TEXHHUKE ¥ METUIIMHE, pajapa,
paguonpuEMHUKA, TEJIEBU30DA,
aHTeHHsbl, Tenedona, CBU-neun.
Pemenne pacu€THBIX U Ka4€CTBEHHBIX

68



®denepanpHas padbouast mporpamma | Gusnka. 10—11 kmaccer (6a30BbIH yPOBEHD)

yIABTPa3BYKOBasl IMATHOCTUKA B
TEXHUKE U MEJIUILIMHE, pajiap,

3a/1a4 C OIIOPOU HA U3yYECHHBIE
3aKOHBI U 3aKOHOMEPHOCTH,
ONKCBIBAKOLINE
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panuonpuéMHUK, TEIEBU30P,
anTeHHa, tenedon, CBU-neun

pacopoCTpaHCHUE  MCXAHHMYCCKUX U

QJICKTPOMArduTHBIX BOJIH.

Ncnonb3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTMH JJIs1 IOUCKA,
CTPYKTYPHUPOBaHUS, UHTEPIIPETALIUH U
MpecTaBlIeHUs HHPOpMaLK TIpH
IMOJATOTOBKE COOOIIIEHUNA 00
HCITOJIb30BAaHUH DJICKTPOMArHUTHBIX
BOJIH B TEXHHKE. Y4YacTHEe B TUCKYCCHUU
00 3IEKTPOMArHUTHOM 3arpsi3HEHUN
OKPYXaroIIEH CPeibl.

PaboTa B rpynmnax npu riaHUpOBaHUH,
MIPOBEJICHUH M UHTEPIPETAIlUN
PE3yIbTATOB OIBITOB M aHAJIIN3E
JIOTIOJTHUTEJILHBIX HCTOYHUKOB
nH(popMaIuu 10 TEME
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2.3

Onrtuka

10

['eomerpruueckas onTuka.
[IpssMonuHEHOE pacpOCTPaHEHUE
CBETA B OJHOPOJHOM cpene. JIyu
cBeTa. TOYeyHbIN UCTOYHHK CBETA.
Otpaxkenue cBeTa. 3aKOHBI
oTpakeHus ceera. [locrtpoenune
M300paXeHMI B IJIOCKOM 3epKalie.
[Ipenomiienue cBeta. 3aKOHBI
npeoMIIeHus cBeTa. AOCOIOTHBIN
nokaszaresib npenomieHus. [TomHoe

N3ydenue sABIE€HUS OIHOTO
BHYTPEHHETO OTPAKEHUS, €T0
IPUMEHEHHUS B CBETOBO/IE.
N3ydenune moaenei MUKpOCKOIIA,
TEJIECKOIIA.

Ilonyuyenne cnexkrpa C  IOMOIIBIO

MIPU3MBI U TUPPAKIIMOHHON PEIIETKH.
N3mepenue nokasaresns npeoMICHUs
CTEKJIA.

HccnenoBanue cBOWCTB N300paxeHHIA
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BHYTPEHHEE  OTpaXKECHHUE.
IIpenenpHbIN yroa noaHoro
BHYTPEHHETO OTPAXKECHHUS.
Hucnepcusa ceeta. Cl0XHBIN COCTaB
Oemoro cBeta. LIBer.
Cobuparoliye 1 paccenBaroIine
nuH3bl. ToHKas nmuH3a. DOKyCcHOE
PacCTOSIHUE U ONITHYECKas CHIIA
TOHKOM JuH3bI. [TocTpoeHue
M300pakeHU B COOUPAIOIIUX U
paccenBarOIINX JIMH3aX.

dopmyJia TOHKOH JIUH3BI.
YBenuueHue, 1aBaeMoe JTUH30MU.
[Ipenensl npUMEHUMOCTH
F€OMETPUYECKON ONTUKH.
BomnoBas ontuka. MaTepdepentms
cBera. KorepeHTHbIE HCTOYHUKM.
YcaoBus HaOMOACHUS
MaKCHUMYMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT
IBYX CHH(A3HBIX KOTEPEHTHBIX
MCTOYHUKOB.

Judpakmus cera.
JudpakironHas pemeTka.
VYcnoBue HaOIOIEHUS TJTABHBIX

B JIMH3aX.
OObsiCHEHUE TIPUHIIUIIOB ICUCTBHS
yCIIOBUI 0€30MacCHOTO MPUMEHEHUS
OYKOB, JIyIIbl, (hOTOAIIapara,
IPOEKIIMOHHOIO afmnapara,
MHKPOCKOIIA, TEJIECKOIA, BOJJOKOHHON
ONTHKH, TUPPAKITUOHHONU PEIIETKH,
MOJISIpouIa.

Peurenue pacy€rHbixX 3a1a4 ¢ ABHO
3a1aHHOM (PU3UYECKON MOJIETBIO C
HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(hopMy TEOMETPUIECKON OTITHUKH.
[TocTpoenue u onucanue
1n300paKeHUsl, CO3aBaeMOro IIOCKUM
3€pKajoM, TOHKOU JIMH30M.
Paccmotpenue MIPEIETIOB
MIPUMEHUMOCTH T€OMETPUUECKOMN

OIITUKH.

Pacnio3naBanue GuU3NUECKUX SIBICHHM
B OTIBITAX ¥ OKPYIKAIOIMICH KU3HHU:
MPSIMOJIMHEMHOE PacpoCTpaHEeHUE
CBETa, OTPAXKEHUE, MPETIOMIICHHE,
unrepdepenius, qudpakius u
MOJISIpU3AITUS CBETA, TUCTIEPCHSI
ceera. M3ydueHue ycnoBuit
HaOJI0JICHUS] MAKCUMYMOB U
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MaKCUMYMOB TIpH MaJJeHUN
MOHOXpPOMAaTHYECKOTO CBETa Ha
IUQPPAKIIMOHHYIO PEHIETKY.

MUHUMYMOB B UHTEPPEPEHIIMOHHON
KapTUHE
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[Tossapu3zanus ceera. TexHuyeckue
YCTPOMCTBA U NMPAKTUYECKOE
NPUMEHEHHE: OYKH, JIyIIa,
doToamnmapar, IpOeKIIMOHHbII
arrapar, MUKPOCKOII, TEJIECKOIL,
BOJIOKOHHAsI OIITHKA,
IU(paKIMOHHAs PEIETKa,
TIOJIIPOU/T

OT JABYX CUH(aA3HBIX KOT€PEHTHBIX
VUCTOYHUKOB.

VcaoBue HAONMIOAECHUS TJIAaBHBIX
MaKCHUMYMOB MPH NaJCHUN
MOHOXPOMATHYECKOTO CBETA HAa
TUPAKIIMOHHYIO PEIETKY. AHAIN3
ONTHYECKHUX SIBJICHUM C
HCIIOJIb30BaHHEM 3aKOHOB: 3aKOH
PSIMOJIMHEUHOTO
pacnpoCTpaHEHHUs CBETA, 3AKOHBI
OTpaXE€HUS CBETA, 3aKOHbI
npesioMJieHus ceeta. Onucanue
ONTHYECKHUX SIBJICHUM C
HCIIOJIb30BAaHUEM (PU3UUYECKUX
BEeNMYUH: (POKYCHOE PACCTOSTHUE U
onTHYEeCKas CHja JIMH3BI

Hroro o pazneny

24

Pa3zgen 3. OcHOBBI ClIeIHAIBHOM TEOpHH OTHOCUTEILHOCTH (nasiee — CTO)
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3.1 | OcHOBBI crIEUAITLHON
TEOpUHU
OTHOCHUTEJIBHOCTHU

['panu1bl NPUMEHUMOCTH
KJIACCUYECKOM MEXaHMKH.
ITocTynatsl crienuaibHON TEOPUU
OTHOCHUTEJIbHOCTH:
WHBAPUAHTHOCTb MOJYJI CKOPOCTH
CBETa B BaKyyMme, IIPUHIIUIT
OTHOCHUTEIBbHOCTH DHUHIIITESHHA.
OTHOCHTEIBHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/IJIEHNE
BPEMEHU U COKPAILCHUE JJINHBI.

Pemenue ka4eCTBEHHBIX 3a7a4 C

OMOPO HAa U3yUYEHHBIE MOCTYIAThI
CTO.

Hcnonp3oBanne nHOOPMAITMOHHBIX
TEeXHOJOTHH JJIs1 IOUCKA,
CTPYKTYPUPOBAHUSI, THTEPIIPETALIUU U
MIpeACTaBICHNS NHGOPMAIIHH TTPU
MOATOTOBKE COOOIIEHUM O TpaHHUIaX
MIPUMEHUMOCTH KJIACCUYECKOU
MexaHuku 1 ocHoBax CTO

DHeprus 1 UMILYJIbC
PENSTUBUCTCKON YaCTHILIBI.
CBs13b Macchl ¢ SJHEPTUEN U
MMITYJIbCOM PEISTUBUCTCKON
YaCTULIbI. DHEPIUsl TOKOS

Hroro o pazneny

Pasznen 4. KBanroBasi pusuka
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4.1

DJeMeHThl KBAaHTOBOM
OIITUKH

®ortonbl. Popmyna I[lnanka ces3u
SHEpruM (POTOHA C €ro 4YaCTOTOM.
DHeprusi 1 UMITYJIbC

dotona. OTKpeITHE U
UCCJIeIOBaHUE

dboroaddexra. OnbiThl A.T.
CroneroBa. 3aKOHBI
dboToapdekra. YpaBHeHue
Oiinmrerina st pororpdexra.
«KpacHas rpannna»
dboroaddexra. [laBnenue crera.
Omneitel [1.H. Jlebenena.
XUMHUYECKOE ACUCTBHE CBETA.
TexHuueckne yCTpOUCTBA W
MPaKTUYECKOE  NPUMEHEHUE:
doTornement,  PoTomATUHK,
CoJIHEeYHasi baTapes, CBETOAHO]]

Habmonenue dpororddexra Ha
YCTaHOBKE C IMHKOBOM IJIACTHHOM.
HccnegoBanue 3akOHOB BHEITHETO
dbororddexra.

OObsicHEHNE OCHOBHBIX TIPUHITUIIOB
JEUCTBUSA TEXHUYECKUX YCTPOMUCTB,
TakuX Kak: (poTodnmeMenT, (hOTOIaTIHK,
COJIHEUHas OaTapesi, CBeTOUO/; U
YCJIOBUH UX 0€30MaCHOT0 MPUMEHEHUSI
B IIPAKTUYECKOU KU3HU.

Peurenue pacy€rHpix 3a1a4 ¢ ABHO
3aJIaHHON (PU3UIECKON MOJIETTBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (popMys1 KBAaHTOBOM ONTHKH.
Penrenue kadyecTBEHHBIX 3a/1a4 C
ONOPOM HA M3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOU OTNITHKH.
PacnioznaBanue pu3nyecKkux sBICHUN
B y4EOHBIX OIBITAaX:
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b)

dhoroanexkTpuyeckuit 3¢ PeKxT, CBETOBOE
JaBJICHUE.

Onuncanue n3y4eHHbIX KBAHTOBBIX
SIBJICHUM U ITPOLIECCOB C
MCIIOJIb30BaHUEM (PU3UYECKUX
BEJINYHH: CKOPOCTh
ANIEKTPOMATHUTHBIX BOJIH, JIJTMHA
BOJIHBI M 4aCTOTA CBETA, YHEPTHS U
UMITyJIbC (POTOHA
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4.2

Ctpoenue atoma

Mogenn atoma ToMmcoHa. OTIBITEI
Pezepdopna no paccesHuto o-
gactun. [lmanerapHas wonens
aroma. [Toctynartsl bopa.
N3nygyenue u mornorieHue GOTOHOB
IIPU NEPEXOJIE ATOMA C OJTHOTO
YPOBHS SHEPTUU HA Apyrou. Bubl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHU
aToMa BOAOPO/A.

BomnnoBeie cBoicTBa yacTuIl. BoHBI
hi(S bpomnns.
KoprycKyJISpHOBOJTHOBOH Ay aJIn3M.
CHOHTaHHOE U BBIHYKJIEHHOE
W3JIy4YCHHUE.

TexHuueckue yCTpPOWCTBA 151
NPAKTHYECKOE TPUMEHEHHUE:
CIIEKTPAJIbHBIN aHAJIN3
(cnekTpockon), J1a3ep, KBAaHTOBBIH
KOMIIBIOTED

Nzyuenue monenu omnbita Pesepdopra.
IIpoBenenue 3kcriepuMenTa 1o
HAOJIOICHUIO JIMHENYATOro CIeKTpa.
OueHka a0CONIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEH
U3MEPEeHUN (PU3NIECKUX BEITUIHH.
N3yuenune monenn aroma: Tomcona,
IJIaHETAPHOM MOJENH aTOMa, MOJIENIN
aroma bopa.

N3ydenue criekTpa ypoBHEW SHEPTUU
aToma Bosopozaa. OObsICHEHHE
MIPUHIUIIOB ICMCTBUS U YCIIOBUUI
0e301acHOro MPUMEHEHHUSI
CIEKTPOCKOINA, JIa3epa, KBAHTOBOTO
KOMITBIOTEPA.

Pemenne kaueCTBEHHBIX 3a/1a4 €
OTIOPOM Ha M3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE
aBieHus 1o TeMe «CTpoeHue
aToMay.
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Pacno3naBanue puznueckux siBICHUM
B y4€OHBIX OMBITaX: BOSHUKHOBEHUE
JIMHEWYATOr0 CHEKTPA U3JLyUYEHUS.
AHaJIN3 KBAaHTOBBIX IIPOLIECCOB U
SIBJICHUM C UCIIOJIb30BAHUEM
noctysaroB bopa

4.3

ATOMHOE SIApO

DKCIIEPUMEHTHI, IOKA3bIBAIOIINE
CJIO’KHOCTb CTPOCHUS S/pa.
OTKpBITHE PaTOAKTUBHOCTH.
Omnsitel Pesepdopna o
OTIpEeJIeICHNIO COCTaBa
PaIMOAaKTUBHOTO U3ITyUYCHHS.
CaoiictBa anb(da-, 6eTa-, ramma-
u3ny4eHus. Bnusaue
pPaIMOaKTUBHOCTH Ha >KUBBIE
OpPTaHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnas moaens siapa

I'eiizenbepra-MBaneHko.

3apsia siapa. MaccoBoe 9uciio spa.

N3oTomsl.

Anbda-pacnaa. IIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
["ammanziyuenue. 3aKkoH
PaAMOAaKTUBHOTO pacnaja.

N3yuenue JKCIIEpUMEHTOB,
JOKa3bIBAIOIINX CI0KHOCTh CTPOCHUS
ATOMHOTO s7Ipa.

Uccnenosanue TpekoB yacTull (1o
roToBBIM oTOorpadusim).

N3ydenue saepHbIX CUJL, SAEPHBIX
peakiuii CUHTE3a U pacraja,
TEPMOSJIEPHOTIO CHHTE3A.

N3ydenune HyKJIOHHOU MOJIEIIHN A1pa
I'eiizenbepra-lBaneHko.
OObscHEHHE yCTPOWCTBA U
IPUMEHEHUS JO3UMETPA, KAMEPBI
Bunbcona, sspepHoro peakropa,
aTOMHOU OGOMOBI.

Pemenue 3amau ¢ onopou

Ha ITOJIyYEHHbIC 3HAHUS, B T.4. O 3apsAae
¥ MacCOBOM YHCJIE SIpa.

Pacnio3naBanue pu3nyecKkux sBICHUN
B YUEOHBIX OIBITAaX U B OKPY’KalOIIeH
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DHeprus CBsA3M HYKJIOHOB B sipeE.

SlnepHbIE CHUIIBI.

JKN3HU: CCTCCTBCHHAA U HCKYCCTBCHHAsA
PaaAnOaKTUBHOCTD.
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JledexT Macchl spa.

S nepubie peakuuu. Jlenenue u
CUHTE3 AJIEP.

Snepnsbii peaktop. TepMosiaepHbIi
cuntes. [IpoOaemMbl U epcrneKTUBbI
SAIEPHON SHEPIETUKH.
DKOJIOTUYECKUE aCIIEKThI SIEPHOU
SHEPIreTUKH.

DneMeHTapHble YacTullbl. OTKPBITHE
MTO3UTPOHA.

Mertonbl HAOIIOACHUS U
pPEruCTpalvy dJIEMEHTAPHBIX
YaCTHLI.

@yHAaMEHTAJIbHbBIE
B3aNMMOJECUCTBUS. ENMHCTBO
(bu3MYEeCcKON KapTHUHBI MUPA.
TexHuYeCcKHne yCTpOuCTBa U
MPAKTUYECKOE MPUMEHCHUE:
NO3UMETp, Kamepa BuiibcoHa,
AJIEPHBIN peakTop, aToMHas bomOa

Omnucanne KBaHTOBBIX SIBJICHUH U
MIPOIIECCOB C MCIIOIH30BAHUEM
(DM3UYECKUX BEIMYMH: ITEPHUOT
nmoJtypacmajaa, SHePTHsl CBSI3H
ATOMHBIX siiep, Ae(EKT MacChl sapa.
AHaJu3 MPOIIECCOB M SBICHUHN C
HCIIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHCHHUS
AIICKTPUYECKOTO 3apsia, 3aKOH
COXpaHEHHUS MacCOBOTO YHCIIA,
noctynatel bopa, 3akoH
PaAMOaKTUBHOTO paciaja.

Yyacte B paboTe Kpyrioro crojia
«DyHIaMEHTAJIbHBIE B3AUMOJICHCTBHUS.
EnunctBo  (u3myeckoil  KapTHUHBI
MHpay.

Hcnonp3oBanne nHOOPMAITMOHHBIX
TEeXHOJIOTMH JJIs1 IOUCKA,
CTPYKTYPUPOBAHUSI, UHTEPIIPETALIUU U
MpeACTaBICHNS NHGOPMAIINH TTPU
MOJTOTOBKE COOOIIEHUH O MPUMEHEHUHN
3aKOHOB KBAaHTOBOU (DM3HKHU B TEXHUKE
U TEXHOJIOTHSIX, SKOJIOTHYESCKHUX
aCIeKTax SIAEPHON SHEPreTUKHU

Hroro no pazneny

15
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Paznen 5. DjeMeHTbI ACTPOHOMHUM U ACTPOPUUKHU

5.1

DIIeMEHTHI
aCTPOHOMUHU U
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknanHO€ U MUPOBO33PEHYECKOE
3HAYEHUE AaCTPOHOMMUHU.

Bup 3Bé3nH0r0 HeOa. Co3Be3aus,
ApKue 3BE3/bI, IUJIAHETHI, HUX
BUJIUMOE JIBUKEHUE.

ConHeuHas cuctema.

Connue. CosiHeUHasi aKTUBHOCTb.
Ncrounnk sHeprun ConHua u
3BE31. 3BE3IbI, UX OCHOBHBIC
XapakTepucTuku. Jluarpamma
«CHEKTPAIBHBINA KJIACC —
CBETHUMOCTb». 3BE3/IbI TTTABHOU
NOCJEN0BATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY JJIs1 3BE3]1
[JIABHOM MOCJIE10BaTEIbHOCTH.
BHyTpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE TPEACTABIECHUS O
MIPOUCXOKICHUH U 3BOJIIOIIUN
Conuua u 3B€3/1. DTanbl )XU3HUA
3BE3.

Muneunsin [lyTe — Hama ["anakTuka.
[Tonoxxenue u aeuxxenue CoaHua B
INamaktrke. TuIbl raJIakTHK.

ITonroroBka cooOmeHni 00 3Tamax
pPa3BUTHUS ACTPOHOMUU, O MTPUKIATHOM
1 MUPOBO33PEHYECKOM 3HAYECHUU
ACTPOHOMMH, O METOJIAX MOTYyYCHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOM
aCTPOHOMMH.

N3yyeHnne coBpeMEHHBIX
MPEICTABICHUIN O MPOUCXOXKICHUU U
sBosroIIM CoJTHITA U 3BE3I.
N3yyeHne TUIIOB rajlakTuK,
PaIMOTAIAKTUK U KBa3apOB.
N3yuenne ABUKEHUS HEOCCHBIX TEI,
ABOJIIOINH 3BE31 M BeeneHHou,
MPOIIECCOB, TPOUCXOIAIINX B
3B€3/1aX, B 3BE3IHBIX CUCTEMaX, B
MEXTAJIAKTUYECKOM CpeJIE,
MacIITaOHOM CTPYKTYpbl BeeneHHOI.
OO0nbsicuenue pacmuperus: Becenennoi
Ha OCHOBE 3akoHa Xa00Ja.
[ToaroToBKa K 00CYKIEHUIO
HEpELIEHHBIX MPOOJIEM aCTPOHOMHUHU.
[IpoBenenne HabMOACHU
HEBOOPYKEHHBIM IJ1a30M C
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Papuoranaktuku u KBa3apkhbl.

YépHbie AbIPHI B sIAPaAX TajJaKTUK.

HCIIOJIb30BAaHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUH JJIs1 OTIpeIeTICHUS
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xab60:ma.
Paz6eranue ranaktuk. Teopus
bosemroro B3peiBa. PenmkroBoe
M3JIyYCHHUE.

MacmrabHasi CTpyKTypa
Bcenennoii. MeraranakTuka.
Hepeménnnie nmpooiemMbl
ACTPOHOMUU

IOJIO’KEHUS HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOTO MOTyIIapHs
U SIPKUE 3BE3/IBI.

[IpoBenenne HaOIIOACHUN B TEJIECKOT
Jlynsl, nnaner, Mneunoro [lytu.
VYyacTtue B IUCKYCCUU O HEPEUICHHBIX
npobiieMax aCTpPOHOMUU

Hroro o pazneny

7

Pa3zgen 6. O6o0maroniee moBTopeHue
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6.1

O0o01maroiiee
MTOBTOPCHHUE

O00011IEHNE U cCUCTEMATH3AIIUSI
COJIEpKaHUS Pa3JesoB Kypca
«Mexanuka», «MonexkynspHas
($u3HMKa U TEPMOJUHAMUKAY,
«OnexrpoauHamukay, «Konedanus
1 BOJIHBIY, « OCHOBBI CIICIIUATIBLHOMN
TEOPUU OTHOCUTEIBHOCTHY,
«KBanTtoBas puznka, « IJI€MEHTHI
aCTpOHOMUHU U acTpodu3ukm». Posb
(U3UKY 1 aCTPOHOMUU B
AKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM U 3THYECKOM cepax
NEATEIbHOCTU YEJIOBEKA, pOJib U
MecTO (PM3HUKHU U aCTPOHOMHUH B
COBPEMEHHOW HAyYHON KapTUHE
MHpPa, 3HAYCHUE OMUCATEIIBHOM,

VYyactre B TMCKYCCHUU O POJIK (DU3HUKHU
¥ aCTPOHOMMH B Pa3JIMUHBIX chepax
JIeATEILHOCTH uenoBeka. Iloaroroska
co001IeHu# 0 MecTe (PU3nIeCcKOn
KapTUHBI MUpPA B PSIAY COBPEMEHHBIX
MPEJICTABICHUN O MPUPOJE.
Brimonaerne y4eOHBIX 3adaHUM,
JEMOHCTPHUPYIOIINX OCBOCHHE
OCHOBHBIX TOHSTHH, (U3UUECKUX
BEJIMYMH U 3aKOHOB Kypca (pU3HKU
10-11 knaccoB

CUCTEeMaTU3UPYIOIICH,
OOBSCHUTEITLHOM U
POTHOCTUYECKOUN (PyHKITHI
busnueckoit Teopun, poib
¢busnueckoit reopun B
(GbopMUPOBaHHUHU TIPEICTABICHUA O
(U3UYECKON KapTHHE MHUPA, MECTO
¢bu3nueckoil KapTUHBI MUpa B
00111eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPECTaBICHUNA O IPUPOC
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Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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