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INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no ¢usuke Ha ypoBHE cpeqHero obmiero odpazoBaHusi pazpadboTaHa
HA OCHOBE TMOJIOKEHH U TpeOOBaHUM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
obpasoBarenbHON Tporpammel, npencraBieHHbIXx B I'OC COO, a Takxke ¢ yudérom
denepanbHOl paboueli mporpaMmbl BocniuTanus U KoHIenimu npenoaaBaHust yueOHOro
npeamera «®duszuka» B o0Opa3zoBarenbHbIX opraHuzamnusix Poccuiickoit denepanuu,
peanu3yIoNX OCHOBHBIE 00pa30BaTEeIbHbIE MPOrPaMMBI.

[Iporpamma mo ¢usnuke ompenenseT 00sA3aTeIbHOE MPEIMETHOE COJCpKAHUE,
YCTAHABIMBAET PEKOMEHAYEMYIO IMOCIEA0BATEIbHOCTh HM3YYEHUS TEM U Pa3/EliOB
y4eOHOro mpeaMeTa ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKU
y4eOHOro mpoliecca, BO3pacTHbIX 0coOeHHOCTeN oOydaronuxcs. [Iporpamma no gusuke
AT MpeCTaBlIEHUE O LETSX, COAepKaHuu, o0Iel cTpaTeruu 00y4eHUs, BOCIIUTAHUS U
pa3BUTUS O0y4YarOIIUXCs CpeacTBamMu yueOHoro npeaMera «dusrkay Ha yriryOJaéHHOM
YPOBHE.

N3yuenune xkypca puzuku yriayOaE€HHOTO YPOBHS MO3BOJISIET PEaIM30BaTh 3aJa4u
npo¢eCCUOHAIBHOW OpPUEHTAIlMH, HAMPABJICHO HAa CO3/JaHUE YCJIOBUW MJIA MPOSIBICHUS
CBOMX WHTEIUICKTYaJIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH KaXKIbIM OO0y4YaroImuMcs,
KOTOpbl€  HEOOXOAMMBI  JUIsl  TPOJOJDKEHUsS  o0pa3oBaHUsT B OpraHU3aIUiX
npodeccuoHamHboro  00pa3oBaHMsl MO  PA3IUYHBIM  (DU3UKO-TEXHHUYECKUM |
WHXEHEPHBIM CHEIUATbHOCTSIM.

B nporpamme mo ¢usuke omnpenensroTcs IUTAaHUPYEMBbIE pPe3yJbTaThl OCBOCHUS
Kypca (U3MKM Ha YpPOBHE cpeaHero oOimiero o00pa3oBaHMs: JIMYHOCTHBIE,
MeTanpeIMeTHbIe, TpeAMETHBIC (Ha yriyonéHHOM ypoBHE). HayuHo-MeToonornueckoi
OCHOBOM JIJ151 pa3paO0TKU TPEOOBAHUM K TUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM

pe3ynbTaTamMm o0y4arouIuxcsi, OCBOUBIIUX MPOrpaMmy mo (pU3MKe Ha YpOBHE CPEIHETO
oOmero o0pazoBaHusl Ha YriIyOJEHHOM YpPOBHE, SIBJSICTCSI CUCTEMHO-IESTEIbHOCTHBIN
MOJXO/I.

[Iporpamma mo ¢u3MKe BKIIIOYAECT:

IUTAHUPYEMbIE pe3yJIbTaThl OCBOECHUS Kypca (U3UKHU HA YIIIyOJIEHHOM YPOBHE, B TOM
YHUCJIe MPEAMETHBIC PE3YJIBTATHI IO T0/1aM 00yUYEHUS;

cozepxkanue yueoHoro npeamera «duzuka» mo rogam oOydeHus;

TEMaTUYECKOE TUTAHUPOBAHUE T10 T01aM O0yUYEHHUS.

[Iporpamma o ¢usuke UMEeT MPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIb30BaHA
YUUTENSIMA (PU3UKU JIs1 COCTaBJICHUSI CBOMX PAOOUYUX MPOTPAMM.

[Iporpamma 1o (u3MKEe HE CKOBBIBAET TBOPYECKYID WHUIMATUBY YUYUTENEeH u
IPENOCTABISIET BO3MOKHOCTH JUISl peaIM3alMi Pa3INYHbIX METOJAMYECKUX MOIX0I0B
K IMpenojaBaHui0 (U3UMKA Ha YIIYOJIEHHOM YPOBHE IMPU YCJIOBUU COXPaHEHUS
00s13aTeNbHOM YaCTH COACPKaHUS Kypca.

du3nka KaKk Hayka o Haubosee oOLIMX 3aKOHAX MPHUPOJIbI, BBICTYIAs B KaueCTBE



y4eOHOro mpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHbIM BKJIQJ, B CHUCTEMY 3HAaHHUU
00 oxpyxatomiem wmupe. LlkompHBI Kypc (GU3HKH —  CHCTEMOOOpa3yIoluit
JUIS €CTECTBEHHO-HAYUHBIX yUEOHBIX MTPEIMETOB, MOCKOIBKY (DU3HUECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB U SBJICHHM, M3ydyaeMbIX XHUMHEH, Ouosorueut, Qpuznueckon
reorpadueii U acTpoHoMmHel. Vcroib30BaHNE W aKTUBHOE NMPUMEHEHHE (PU3NUECKHUX
3HaHUH ONpPEACIIUIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOCHHMS KOCMOCA, IMOJYYEHUS HOBBIX MAaTEpHAIOB
C 3a/IaHHBIMU cBoMcTBamMu. M3yueHue U3k BHOCUT OCHOBHOM BKJIa B (hOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHHBI Mupa  oOywaromerocs, B  (opmupoBaHHe
YMEHUN NPUMEHATh HAY4YHBIM METOJ TMO3HAHUS TPU BBHINOTHEHUHM MMM Y4eOHBIX
VCCIICIOBAaHUM.

B ocHOBY kypca ¢pu3uku Ha ypOBHE CpEIHEro 00Iero 0Opa3oBaHus MOJIOKEH Pl
UJe, KOTOPhIE MOXKHO PACCMaTPUBATh KAK IPUHIIUIIBI €0 MOCTPOCHUS.

Hoesa wuenocmuocmu. B COOTBETCTBUM € HEW KypC SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual M3 BCEX pa3lesioB (DU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK U1 COBPEMEHHOMN (DU3UKH.

Hoesn zenepanuzayuu. B cooTBeTCTBUU ¢ HEMl MaTepua Kypca (U3NKU 00bEeINHEH
BOKpYr (u3nueckux teopuil. Benymmm B Kypce sABisgercss (HOpMHPOBAHUE
IIPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanusanus mpeanonaracT HCIOJIb30BAHUE
TYMAaHUTAPHOTO MOTEHUMaNa (PU3NIECKON HAYKU, OCMBICIIEHUE CBSI3M Pa3BUTHS (DU3UKU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢usmky yriyOI€HHOTO YpOBHS
IpeanosjgaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUU U 3aKOHOB. [Ipn 3TOM paccMarpuBaroTCs Ha YpOBHE
00ILIMX MPEACTABICHUI U COBPEMEHHbBIE TEXHUYECKHE YCTPONUCTBA, U TEXHOJOTHUU.

Hoesn ykonozuzayuu peain3yercs NOCPEICTBOM BBEACHUS 3JIEMEHTOB COIEPKAHUS,
NOCBSALIEHHBIX JSKOJOTUYECKUM MPoOJIIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI
C pPa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKke OOCYXKICHHs MpoOJeM palMoOHAIbHOTO
IPUPOAOIIONB30BAHUS U SKOJOTUYECKON O€30IaCHOCTH.

OcBoeHue coiepkaHus NporpaMmbl MO  (PU3MKE JOJKHO OBITH MOCTPOEHO
Ha TPUHLHUIAX CHUCTEMHO-IEATEIbHOCTHOrO moaxoaa. s ¢usuku peanusanusi 3TUX
NPUHIMIOB 0a3upyeTcsi Ha HCIOIb30BAHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHicTBYyoMIero (hakTopa yuebHoro nporecca. s yrmyOonéHHoro ypoBHs —
3TO CHUCTEMA CaMOCTOATEIBHOTO YYEHHYECKOIO JKCIIEPUMEHTA, BKJIIOYAIOILIErO
(GpOHTaNbHBIE YYEHUYECKHUE OIBITHI MPU W3YYEHUU HOBOTO Marepuaia, J1abopaTopHbIE
paGoTel U paboThl mpakTukyma. Ilpu 3TOoM BO3MOXHBI JABa crmoco0a pealn3aluu
bu3nyeckoro npakTukyma. B mepBom ciiydae NpakTUKyM MPOBOAMUTCS JUOO B KOHIIE
10 u 11 xnaccoB, MO0 MOciae NEPBOro U BTOPOTO MOIYTOJUI B KAKIOM U3 ITHX KJIACCOB.
BTtopoii coco6 — 310 nHTErpanus paboT MpakTUKyMa B CHCTEMY JaOOpaTOPHBIX padoT,



KOTOpBIE POBOAATCA B Mpoliecce n3yueHus paszzaena (temsl). [lpu atom mog paboramu
MpaKTUKyMa IMOHMMAETCSd CaMOCTOSITEIBHOE MCCIEOBAaHUE, KOTOPOE MPOBOJUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 00001IEHHOTO BIIa O€3 MOIIaroBO HHCTPYKIIHH.

B mporpamme no ¢gusuke cucreMa y4€HHYECKOTO KCIEpPUMEHTa, 1abopaTOpHBIX
paboT U MpaKkTHKyma MpPEICTaBlIeHAa €IMHbIM TepedyHeM. BriOop TemaTuku JUis 3THX
BUJIOB  YYCHHYECKUX  MPAKTUYECKUX  pabOT  OCYHIECTBIACTCA  y4YaCTHUKAMU
00pa3oBaTeNbHOTO Mpolecca UCXOAs U3 0COOCHHOCTEW MOYPOUYHOTO TUIAHMPOBAHUSA U
ocHaieHus: kabunera gusuku. [Ipu 3ToM obecrieunBaeTcsi OBIaieHUE 00YUYAIOITIMHUCS
YMEHUSMU TPOBOAUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUsI, UCCIIEIOBAHUS 3aBUCUMOCTEN
(bu3MYEeCKUX BEIMYUH U TTOCTAHOBKY OIBITOB IO MPOBEPKE MPE/IJIOKEHHBIX TUIIOTES.

bonbiioe BHHMaHue yAeNseTCS PEHICHUI0 Pacu€THBIX M KAdyeCTBEHHBIX 3aj1ad.
[Tpu 3TOM 111 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 33J]a4ud C SIBHO 3aJaHHOU U
HESIBHO 33JTaHHON (PM3MUYECKOI MOIEIBIO, TIO3BOJISIONIUE IPUMEHSITH N3YUCHHBIE 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pazjiena Kypca, TaK M HUHTErpupys NpHUMEHEHHE
3HAaHUM U3 pa3HbIX pa3aesoB. [l KauecTBEHHBIX 33/ja4 IPUOPUTETOM SIBJISIFOTCS 3a/1aHus
Ha OOBSCHEHHE/TPEACKa3aHue TMPOTeKaHWs (U3HUECKUX SBICHUM U TPOIECCOB
B OKpYy)XKarolleW »>Xu3HU, TpeOyrolue BbpIOOpa (M3MUYECKON MOAENU A CUTyaluu
PAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu GI'OC COO k MaTepuabHO-TEXHUYECKOMY
oOecrieueHunto y4eOHOro npoiiecca Kypc Gu3uku yrayOoaéHHOTO YpPOBHS HA yPOBHE
cpeaHero oo1ero oopa3oBaHus JOHKEH U3ydaThCs B YCIOBHIX IPEIMETHOTO KaOMHETA.
B kabunere ¢u3uku J0DKHO OBITH HEOOXOAMMOE JabopaTopHOE OOOpyHAOBaHHE
JUIs  BBITIOJIHEHUS! YKa3aHHBIX B IMpPOrpaMMe IO (HU3UKE YUYEHHYECKUX OIIbITOB,
71a00paTOPHBIX padOT U padOT MPAKTUKYMa, a TAKKE IEMOHCTPAILIMOHHOE 000PYI0BaHUE.
JlemoHCcTpalMoHHOE 000pyAOBaHHE (POPMUPYETCS B COOTBETCTBUU C IMPUHIUIIOM
MUHUMAJIBHONH JIOCTATOYHOCTH U  O0ECTIeurMBaeT TIOCTAHOBKY MEPEYUCICHHBIX
B mporpamMme 1o (u3MKe KIIOYEBBIX JEMOHCTpAIMA I MCCIEAOBAHUS M3y4aeMBbIX

SIBJICHUH W TIPOIICCCOB, SMITUPUYECCKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKHX
IIPUMEHEHHM.

JlabopatopHoe 00OpyJaOBaHME JJIi  YYEHUUECKHUX  MPAKTUYECKUX  padoT
dbopmupyeTCcsl B BUJIE TEMATUHIECKUX KOMIUIEKTOB U 00ECIIEYMBACTCSA B pacu€Te OJTHOTO
KOMITJIEKTa Ha JBYX OOydYalmmxcsa. [eMaThdecKue KOMIUIEKTHl J1abopaTOPHOTO
000pyI0BaHUS TOJKHBI OBITh TOCTPOCHBI HA KOMIUIEKCHOM MCIIOJIb30BAHUH aHAJIOTOBBIX
U u(poBEIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIHHBIX CHCTEM B BHUJIE
1 (POBBIX TabOpaTOPUi.

OCHOBHBIMH TIETSIMA U3Y4YeHHUS (UMK B 00meM oOpa30BaHUM SIBIISIOTCS:

dbopMHpOBaHKE WMHTEpPECAa U CTPEMIICHHUS OOY4YaloIIMXCS K HAYYHOMY H3YUYEHUIO
IPUPOABI, PA3BUTHE UX UHTEIJUIEKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTABICHUNH O HAYYHOM METOJAEC TMO3HaHUS W (HOPMHUPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHHSIM;

dbopMHupoBaHWEe HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTara W3YYCHHUS OCHOB
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CTpPOEHHUS MaTepuu U QyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHWEe YMEHUH OOBSACHATH SBICHUS C MCIHOJb30BaHUEM (PUINYECKUX
3HAHWI U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHre TPEACTaBICHUHA O poiau (U3UKA [  Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE MPEJCTABICHUNH O BO3MOXHBIX cdepax Oyayiiei mnpodeccruoHanbHOU
NeSATEIbHOCTH, CBA3AHHBIX C (PU3UKOM, MOATOTOBKA K JaJIbHEHUIIIEMY O0yYEHUIO B 3TOM
HaIlpaBJICHUH.

JlocTkeHrE BTUX IeNed o0ecneyrBaeTcss pPEHICHHEM CIEAYIONMX 3ajad
B IIpoliecce M3yUYeHus Kypca (PU3MKU Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHus:

MpUOOpPETEHUE CHUCTEMBbl 3HAHUK 00 O0OIWMX (QUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHAX, BKIIOYAs MEXAHUKY, MOJEKYJSPHYIO (DU3UKY, 3IEKTPOJUHAMHUKY,
KBaHTOBYIO (PU3HKY U AJIIEMEHTBI aCTPO(PHU3UKH;

(opMHpOBaHWE YMEHH MPUMEHATh TEOPETUUYECKHUE 3HAHUS ISl OOBSICHEHUS
(U3NYECKUX SBICHUA B TPUPOJAE U I MPUHATUS NPAKTUYECKUX PpEIICHUMN
B IIOBCEHEBHOM JKU3HU;

OCBOEHHME CIOCOOOB PEIICHMs Pa3IMYHbIX 33]ad C SABHO 3aJaHHON (hHU3HYECKOU
MOJIEJIbIO, 3a/a4, OAPa3yMEBAIOUIUX CAMOCTOSTENBHOE CO3/IaHne (PU3NUECKON MOJIENH,
aJICKBaTHOM YCIIOBHSIM 33J]a4M, B TOM YHCJIE 33]1a4 MH)XKEHEPHOT'O XapaKTepa;

MOHUMaHue (PU3NYECKUX OCHOB U MPUHIIUIIOB JEHCTBUSA TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLIYIO CPELY;

OBJIAJICHHE METOJaMU  CaMOCTOSITENIbHOIO  IUIAHUPOBAaHUS U MPOBEIACHUS
($U3MYECKUX SKCIIEPUMEHTOB, aHAJIM3a U MHTEpPHpEeTalny WH(OpMaLuuU, ONpeAesIeHUs
JIOCTOBEPHOCTH TIOJIyYEHHOI'O pe3yJsbTaTa;

CO3/IaHME YCJIOBHM JUISI pPa3BUTHUS YMEHUM NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITEIIBHOCTH;

pa3BuTHE MHTEpeca K cdepaM MNpodhecCHOHAIBHON AESATEILHOCTH, CBSI3aHHOM
¢ GUBHKOA.

B cootBerctBun ¢ tpedboBanusimu @I'OC COO yrnyOnéHHbIA ypOBEHb U3yUEHHUS
yaeOHoro npeamera «Pu3nkay Ha ypOBHE CPETHEro OOIIEero 00pa3oBaHusl BRIOUPAETCS
o0OydJarmuMucs, MIAHUPYIOIMIMMHA TPOAODKEHNE O00pa30BaHUS MO CHEIHATbHOCTIM
(U3UKO-TEeXHUYECKOTO TPOQuIIs.

OO1iee 4MCIIO 4acoB, PEKOMEHJIOBAHHBIX AJi U3ydeHUs (U3UKHU (Yri1yOJIeHHBIN
ypoBeHb) — 340 ygacoB: B 10 kiacce — 170 gacoB (5 wacoB B Henento), B 11 kimacce —
170 gacos (5 4acoB B HEEIIO).

[IpennaraemMsliii B mporpamme 1o (hu3mKe nepedeHs J1a00paTOPHBIX U MPAKTHUECKUX
paboT ABIIAETCA PEKOMEHIOBAHHBIM, YUNUTENb JEIAaET BBIOOP MPOBENEHNUS J1a0OPATOPHBIX
paloT U OMBITOB C YUETOM MHIMBUIYaJbHBIX OCOOCHHOCTEN 00y4arOImuXCsl.

B mporpamMe 1nmo @u3umke KaxXIoro Kiacca MNpeayiaraeTcs pe3epB BPEMEHH,
OTBOJUMBIN Ha BAPUATHBHYIO YacCTh MPOIPAMMBbI, COAEpXKaHUE KOTOPOol (opmupyercs
ydyacTHUKaMu 00pa3zoBaTeNbHOTO Tmporecca. Jlobas pabouas mporpamma JOJDKHA



IOJIHOCTBIO BKJIKOYATh B CE0sI coAepkKaHUE JaHHOW ITPOrpaMMBbI 110 (PU3HUKE.
10 KJIACC

Paspen 4. dneKkTpoguHamuKa

Tema 4. Macnummnoe none

B3anmoneiicTBrE MOCTOSIHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarHuTHoe
noyie. Bekrop MarHuTHOW WHAYKUWU. [IpUHOMI Cynepno3ulyMd MAarHUTHBIX IOJIEH.
JIMHMKY MarHUTHOW MHIYKIIHH.

MaruutHoe moJie MPOBOJHHMKA C TOKOM (IIPSIMOTO MPOBOJIHHMKA, KATYIIKU
U KpyroBoro Butka). OneIT Dpcrena.

Cuna AMmnepa, €€ HarpaBJI€HUE U MOTYJIb.

Cuna JlopeHna, e€ HampaBieHHE W MOAYJb. [[BH>KEHME 3apsKEHHOM YaCTHIIbI
B OJJHOPOJHOM MarHUTHOM noJie. Pabota cumsl Jlopenna.

MaruutHoe none B Beuiectse. DeppoMarHeTuky, napa- U JUaMarHeTHKU.

TexHuyeckne yCTpOHCTBA M TEXHOJOTUYECKHUE TMPOILECChl: MPUMEHEHHE
MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, AJIEKTPOABUTATEID
SAxo0u, yCKOpUTEIH 3JIEMEHTAPHBIX YaCTHII.

LemoHcmpayuu

KapTruHa nuHMIA MHIYKIMU MarHUTHOTO MOJIS MOJIOCOBOTO M MOJKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

Kaptuna 1uHUI MarHMTHOM MHAYKIMU TOJISI UIMHHOTO INPSAMOTO MPOBOJHHUKA U
3aMKHYTOI'0 KOJIBLIEBOI'O IIPOBOJHUKA, KATYILIKA C TOKOM.

B3anmoneiicTBue AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevicTBue cuibl JIopeHIia Ha HOHBI SJICKTPOJIUTA.

HaGnronenue nBr>keHHs MydKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHUMI 1EWCTBUS IEKTPOUIMEPUTEIBHOIO TPUOOpA MArHUTOSJIEKTPUUECKON
CHCTEMBI.

YueHuyeckuli akcnepumeHm, nabopamopHsie pabomel, MPAKMUKYM

HccnenoBanre MarHUTHOTO MOJISA TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (peppOMArHETHKOB.

Hccenenoanue nevcTBrs MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.
N3mepenune cuitbl Amriepa.

N3yuyeHue 3aBUCUMOCTH CUJIbI AMITEpA OT CUJIBI TOKA.

OnpeneneHre MarHUTHOW MHAYKIMU HA OCHOBE U3MEPEHUS CUIIbI AMITEpa.

Tema 5. Inekmpomaznumnan uHOYKYuUs

SIBneHHE 3JIEKTPOMArHUTHOM MHAYKUHH. [IOTOK BEKTOpa MarHUTHOM WHIYKLIHH.
OJIC wuHAyKuMU. 3aKOH dJIEKTpOoMarHUTHOM uHAykuun @Dapaned. Buxpesoe
anekTpudeckoe nose. Toku Dyko.

OJ1C uHAYKUHUH B IPOBOJIHUKE, ABUKYLIEMCS B OJTHOPOJTHOM MarHMTHOM IIOJIE.



IIpaBuino Jlenua.

NunyktuBHOCTh. Karylika MHIYKTUBHOCTH B IIEMM MOCTOSIHHOTO TOKa. SIBiieHME
camouHaykiuu. IJ1C caMOUHAYKIINH.

DHeprusi MAarHUTHOT'O MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHudyeckre yCTPOMCTBA M TEXHOJOTHYECKHE IMPOIECChl: MHAYKIIMOHHAS IIEYb,
COJICHOM /I, 3aIIUTa OT 3JEKTPU3ALIUU TEJ IPU ABUKEHUHU B MArHUTHOM T10JI€ 3E€MJIH.

LemoHcmpayuu

HaGnronenue siBieHUS 3JEKTPOMAarHUTHON MHAYKITHH.

UccnenoBanue 3apucumoctd 3J1C MHIYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO
MIOTOKA.

[TpaBuno Jlenna.

[Tanenurie MmaruuTa B allFOMUHUEBOM (MEIHOM) TpyOe.

SIBlIeHUE CAaMOMHTYKIIUH.

Nccnenosanne 3aucumocty D/1C cCaMOMHIYKIIMM OT CKOPOCTH M3MEHEHHUS CHUJIBI
TOKa B IICTIH.

YueHuuecKuli akcnepumeHm, nabopamopHble pabomel, NPAKMUKYM

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKLIUH.
OnpeneneHre HHAYKUUNA BUXPEBOIO MATHUTHOTO TOJISL.
HccnenoBanue sSBIECHNAS] CAMOMHIYKIIAH.

CO6opka MOJIeH EKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. Kojie6anusi 1 BOJIHBI
Tema 1. Mexanuueckue Konebanus

KonebarensHas cucrema. CBoOOIHEIE KOJIEOAHU.

l'apmonunueckue kosnebanusi. KuHeMaTtnueckoe W JAMHAMUYECKOE OIKCAHUE.
DHepreTuyeckoe OmnucaHue (3aKOH COXPAHEHUS MEXaHW4YeCKOW »Hepruu). BuiBoj
JTUHAMHYECKOI'0 OIHMCAaHHUS TapMOHHYECKHX KOJICOAHWMH M3 HMX DHEPreTHYCCKOTO H
KUHEMAaTHYECKOTO ONMCaHUs.

Amvmumntyna u ¢daza kosieOanuii. CBsI3b aMIUIMTYIbI KOJI€OAHUNM HMCXOJIHOM
BEJTUYMHBI C aMIUTUTYJaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHHSI.

[lepuon w wdyacrora xkonebanuii. Ilepuog wanmbiX CBOOOMHBIX KOJEOAHMIA
MaTeMaTH4YeCKoro MasTHUKa. [leprnoa cBOOOIHBIX KOJIeOaHUM MPYKUHHOTO MasiTHUKA.

[lonsTe o 3aryxammux KosneOaHusX. BwiHyXIeHHble konebanus. Pe3onaHc.
Pe3onancHass kpuBasg. DBimsHue 3aTyxaHus Ha BHJ  PE30HAHCHOW  KPHUBOM.
ABTOKOICOAHUS.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOIECChl: METPOHOM, YaChl,
KaueJu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicmorpad.

LemoHcmpauyuu

3ammch K0ae0aTeIbHOTO JABHUKCHUA.



HaOimroienne HE3aBUCMMOCTH TIEpHOJa MaybIX KojeOaHWi TIpy3a Ha HUTH
OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXaronmx KojaeOaHUH U 3aBUCUMOCTH MEPHO/Ia CBOOOTHBIX
KOJICOAHUH OT COMTPOTHBIICHUS.

HccnenoBanue koneOaHuii Tpy3a Ha MACCUBHOM TPY)KUHE C IETbI0 (OPMHUPOBAHUS
IPEJICTaBICHUI 00 WICATbHON MOJICITH TTPYKUHHOTO MasTHUKA.

3aKOH COXPAaHCHUS YHEPTHH ITPH KOJICOAHUAX Ipy3a Ha IPYKUHE.

HccnenoBanue BRIHYXKICHHBIX KOJICOAHMIA.

Ha6nronenue pesonanca.

YueHu4vecKuli akcriepumeHm, nabopamopHsie pabomesl, MPAKMUKYM

N3mepenue nepuoia CBOOOJHBIX KOJIEOAHUN HUTSHOTO U MPY>KUHHOT'O MasiTHUKOB.
N3ydeHne 3aKOHOB IBUKEHUS TeJla B X0/1€ KoieOaHUM Ha yIpyroM IOJIBECE.
N3yuyeHue ABMKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILUIMTY/IbI 3aTyXalOIUX KOIeOaHUI.

HccnenoBanue BoIHYKIEHHBIX KOJCOAHUM.

Tema 2. Inekmpomacnummnple Ko1e0AHUA

Konebarenbubiii KOHTYp. CBOOOIHBIC SJIEKTPOMATHUTHBIC KOJICOAHHUS B UJI€AJIBHOM
KojebarensHOM KoHType. @opmyra Tomcona. CBs3b aMILTUTY/IBI 3apsifia KOHAeHcCaTopa
C aMIUTUTYAOM CUJIBI TOKA B KOJI€OaTEIbHOM KOHTYPE.

3aK0H COXpaHEHUsSI SHEPTHUH B UCATBHOM KOJIeOATEIIbHOM KOHTYpE.

3aryxatonue 3JIeKTPOMarHuTHbIC KojeOanus. BoiHyXI€HHbBIE 2JIEKTPOMAarHUTHBIC
KOJIeOaHMUSI.

[TepemeHHbIN TOK. MOITHOCTH MEPEMEHHOTO TOKA. AMIUIMTYTHOE U JI€HMCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA U HAMPSHKEHUS MPU Pa3IMIHON (HhOpME 3aBUCHMOCTU MTEPEMEHHOTO
TOKA OT BPEMEHH.

CunyconanbHbld TEpEMEHHBIM TOK. Pe3ucrtop, KOHAEHCATOp U KaTyllKa
WHIYKTUBHOCTH B LEINH CUHYCOMAAIBHOIO IIEPEMEHHOIO TOKA. PE30HAHC TOKOB.
Pe3oHaHC HanpsKEHUN.

Uneansubiii  Tpancopmartop. [IpomsBoacTBo, mepemaya u  moTpebieHue
DIEKTPUYECKOU IHEPTUU.

OKOJIOTUYECKME PUCKM TIPpU  MPOU3BOACTBE  dJeKTposHepruu. Kymberypa
VCTIOJIb30BaHUs DJIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: DJIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, JJMHUU AJIEKTpoINepeaay.

LemoHcmpauyuu

CB0oOOHBIC JIEKTPOMArHUTHBIE KOJICOAHMSI.
3aBUCHMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUH OT MHIYKTHBHOCTH M EMKOCTH
KOHTYpa.



OcmorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyxaroWKUX JIEKTPOMArHUTHBIX KOJIEOAHMIA.

Mopenp 3MeKTpOMarHuTHOIO reHepaTopa.

BbIHYX/1I€HHbIE CHHYCOUJAIbHbIE KOJIEOAHHUS.

Pe3uncrop, kaTynika HHIYKTUBHOCTY U KOHJIEHCATOP B LIENHU IIEPEMEHHOTO TOKA.

Pe3onanc nmnpu  mOCIENOBAaTEIbHOM  COCIMHEHWUM  PE3UCTOpPA,  KATYLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

VY cTpolCTBO M IPUHIUIT IEUCTBUS TpaHchopmaTopa.

Mogenb TUHUY 3IEKTPONEPEAAUH.

YueHu4vecKuli akcnepumeHm, nabopamopHsie pabomsl, MPAKMUKYM

N3yuenue Tpanchpopmaropa.

HccnenoBanue TMEPEMEHHOIO TOKa 4Yepe3 IOCIENOBATEIbHO COEAMHEHHBIE
KOHJICHCATOp, KATYIIKY U PE3UCTOP.

HaGnronenue 31eKTpOMariuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpoMazZHunHble 60JIHbL

MexaHnndeckue BOJIHbI, YCIOBUA UX pacnpocTpaneHus. [lonepeunsie u mpoaoibHbIE
BOJIHBI. [lepro, CKOpoCTh pacpoCTpaHEHUs U IJIMHA BOJIHBI. CBOMCTBA MEXAHUYECKUX
BOJIH: OTpaXeHue, mpejomiieHue, nuTepdepeHins u gudpakiusi.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[ITlymoBOE 3arpsi3HEHUE OKPYIKAIOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUSL M3TYyYCHHUS SIEKTPOMATHUTHBIX BOJIH.
BsauMHas OpHeHTAILMs BEKTOPOB £, B, v B 2JIGKTPOMArHHTHOI BOJIHE.
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CBoIiCcTBa AIEKTPOMATHUTHBIX BOJIH: OTPaXE€HUE, MPEIOMIICHUE, TOISIPU3aIIns,
uHTepdepeHus u qudpaxims.

[IIkama »JIEKTPOMArHUTHBIX BOJH. lIpHMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI paguoCBA3U U TeNeBUACHUA. Pagnonokanus.

DNEeKTPOMAarHUuTHOE 3arpsiI3HEHNE OKPYKAIOLIEH CPEIbI.

TexHHUuecKHue YyCTpOCTBA W MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, pajap, paAHONpUEMHUK, TEJIEBH30p, aHTeHHa, TenedoHn, CBY-meus,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHLIMHE.

LemoHcmpayuu

OO0pazoBaHue 1 pacCIPOCTPaAHEHUE MOMEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmomieecs Teso Kak HICTOYHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHMI.

HaGnronenue otpakxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue unrepdepeniimm u 1uppakiiuu MEXaHUYECKUX BOJIH.

AKYCTUYECKHM PE30OHAHC.

CBoiucTBa yIbTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue cBsi3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M 4aCTOTOMN
KOJICOaHMIA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MPEIOMIICHUE,
noJisipu3anys, IMPpaxius, uHTephepeHITus.

OGHapyxeHue nHPaKpacHOTO U YIAbTPahHOIETOBOIO U3TYyUECHUM.

YueHuyeckuli akcnepumeHm, nabopamopHsle pabomel, MPAKMUKYM

N3ydyeHne nmapameTpoB 3ByKOBOM BOJIHBL.
N3yueHune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa

[IpssMmonuHeiHOE pacnpoCTpaHEHUE CBeTa B OAHOpoAHOM cpexe. Jlyd cBera.
To4deuHbIl HCTOYHUK CBETA.

OTtpaxxenue cBeTa. 3aKOHbl oOTpakeHus cBera. I[loctpoeHue wu300pakeHUM
B IUIOCKOM 3epkaie. Cheprueckue 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI MpEJIOMIICHUS cBeTa. AOCONIOTHBIM MOKa3aTelsb
npesiomiieHns. OTHOCUTEIBHBIN ITOKa3aTelb npesoMiaeHus. [IocToSHCTBO 4acTOThI CBETA
Y COOTHOILUEHUWE JIIMH BOJIH MPU MEPEX0/I€ MOHOXPOMATUYECKOIO CBETA YEPE3 IPAHULLY
paszena IByX ONTHYECKUX CPEN.

Xon myueit B mpusme. Jucnepcus cera. CiioxxHbIi coctaB Oenoro cBeta. LIBer.

Ilonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja MNOJHOIO BHYTPEHHETO
OTPaKEHUH.

Cobuparonye u paccenBaromie auH3bl. ToHkas nuH3a. DOKycHOE pacCTOSHHUE U
ONTHUYECKass Cujla TOHKOM JIMH3BL.  3aBUCHUMOCTh  (DOKYCHOTO  pacCTOSIHHS
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TOHKOW Cc(EepruecKoil JUH3BI OT €€ TeOMETPUHM M OTHOCHTEIBHOTO TIOKa3aTems
IPETOMJICHUS.
@opmyJsia TOHKOH JIMH3BL. Y BEIMYEHNE, JaBAEMOE JIMH30M.

Xoa Jy4da, TPOUIEAIIEro JIMH3Y TMOJ IPOU3BOJIBHBIM YIVIOM K €€ TJaBHOM
ontrdeckoi ocu. [TocTpoeHne n300pakeHni TOUKH U OTPE3Ka MPSMON B COOMPAIOIINX U
pPacCEenBAIOIINX JIMH3aX U UX CHCTEMAX.

Onrtuueckue mpubopsl. Pazpemaromas cnocoOHocTh. [71a3 kak onThyueckas
cucTema.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas onrtuka. MuTepdepennus cBera. KorepeHTHbIE MCTOUYHHUKHU. Y CIOBHS
HaOJII0JICHUS] MAaKCMMyMOB M MHUHHMYMOB B HMHTEP(PEPEHIIMOHHONW KapTUHE OT JBYX
KOTE€PEHTHBIX UCTOUHUKOB. [IpuMeph! kitaccuueckux HHTEPGHEPEHIIMOHHBIX CXEM.

Hudpakius cera. JludpakimonHas pemérka. YciaoBHe HAOJIOJICHHUS TJIABHBIX
MaKCHMYMOB IpH MaJleHUH MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHnuYecKHne yCTPOUCTBA U TEXHOJIOTUYECKHUE MPOLECCHI: OYKH, JIyIla, MEPUCKOTI,
dboToanmapaT, MHUKPOCKOI, MPOCKIHUOHHBIA amnmapar, TMPOCBETICHUE OITHUKH,
BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

LemoHcmpayuu

3aKOHBI OTPAKEHUS CBETA.

Hccnenosanue npenomiaeHus CBETa.

HaOmnronenue nojiHOro BHyTpEHHET0 oTpakeHus. Mojieinb CBETOBO/IA.

UccnenoBanue xo/a CBETOBBIX MYyYKOB Y€pe3 MIIOCKOMAPATUICIbHYIO IUIACTUHY U
pU3MY.

Uccnenosanue cBOMCTB M300pakeHUH B JIMH3AX.

Mopenn MUKpOCKoma, TEJIECKOIA.

Habmronerne nnrepdepeHu cBeTa.

HaGnronenue BeTOB TOHKHUX TJIEHOK.

Habmonenue nudpakiuu ceera.

N3yuenue auppakinOHHON pEeETKY.

Habmronenue nudpakiinOHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

Hab6nronenue nomnsipusaiiuu cBera.

[IpumeHeHue MoISIPOUIOB JJIsl U3YYCHUSI MEXaHUUECKUX HAMPsHKECHUH.

YueHuuecKuli skcnepumeHm, nabopamopHeie pabomeol, MPAKMUKYM

N3mepenne mokaszaTels MpeioMIICHUS CTEKIIA.

UccnenoBanue 3aBUCMMOCTH (DOKYCHOTO PACCTOSIHUSI OT BEIIECTBa (Ha MpUMEpe
KUJKUX JIUH3).

N3mepenne GoKyCHOTO pacCTOSTHUSI PACCEUBAIONTUX JINH3.
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[Tomyuenune n300pakeHus: B CUCTEME U3 TJIOCKOTO 3€pKajia U JIMH3HI.
[Tonyyenue n300pa>keHus B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBanue TeneCKOMMYECKUX CUCTEM.

Habmonenue nudpakiuu, UHTEpPEpEeHIINU U OJISIPU3ALUHU CBETA.

W3ydenne nonspu3aiiy CBeTa, OTPKEHHOTO OT MOBEPXHOCTHU JUAJICKTPHKA.

N3ydenne naTepdepeHINH JTa3epHOTo U3MYUCHHS Ha IBYX IIETAX.

Ha6nronenue nucniepcum.

Ha6nronenue u uccienoBanne AuGpakiimOHHOTO CIIEKTpA.

W3mepenue TMHBI CBETOBOM BOJIHBI.

[lonyyeHue crHekTpa HW3Iy4YeHHUS CBETOAMOAA MPHU NOMOIIM TU(PAKIIMOHHOM
PELIETKH.

Pa3nes 6. OcHOBBI ClIENMAIBHOI TEOPHU OTHOCUTEIbHOCTH

I'paHuipl TPUMEHUMOCTH KJIACCUYECKOM MexaHUKHU. IlocTynarsl crernuanbHOR
TEOPUU OTHOCUTEIBHOCTHU.

[IpocTpancTBeHHO-BpemMeHHOM uHTepBan. IIpeoOpaszoBanus Jlopenmna. VYcnoBue
NPUYUHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BpPEMEHU U
COKpAILICHHE JIINHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHIIBI.

CB43b MACCHI C JHEPTUEN U UMITYJILCOM PENSATUBUCTCKOW YACTULIBI. DHEPT U TOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI:  CIIyTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apsiKEHHBIX YaCTHII.

YueHuyeckuli akcnepumeHm, nabopamopHsie pabomesl, MPAKMUKYM

OmnpeneneHrne UMITyJIbCa M 3HEPTUU PEIATUBUCTCKUX 4YacThll (1o ¢oTorpadusm
TPEKOB 3aPSKEHHBIX YaCTHUL B MArHUTHOM I10JI€E).

Pa3znen 7. KBantoBasi puszuka
Tema 1. Kopnyckynaphno-601H080i Oyanuszm

PaBHOBecHOE TerIoBOE M3NTydeHUE (M3TydeHUE aOCOJIOTHO YE€PHOTO Teja). 3aKoH
cMmemenusd Buna. ['nnoresa [Inanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIBC (DOTOHA.

®dotorddext. Onbitel A.I. CroneroBa. 3akoHbl (ororddekra. YpaBHeHUE
Ouamreitna s potodddexra. «KpacHas rpanuiia» Gpotodrddekra.

JlaBrieHne cBeTa (B YaCTHOCTH, JIaBJICHUE CBETA Ha aOCOJIFOTHO MOTJIOIIAIOIIYIO U
abCoOIOTHO OoTpaxarolryro moBepxHocts). OnbiThl [1.H. JleGenena.

BonHoBeie cBorcTBa yactuul. Bomubl ne bpouns. [[iimHa BomHBL 1€ bpoinsa u
pasMepsl 00J1acTH JIOKAJIM3alMKM JIBMOKYIIEHCss dacTuibl. KopmycKynsipHO-BOJHOBOM
nyanusMm. Jludpakius 23IeKTpPOHOB HA KPUCTAIIAX.

Cneunduka wusmepeHuit B MuKpomupe. COOTHOILIEHUS HEONpeneaEHHOCTeH
[eitzenoOepra.

TexHuyeckre yCTpPOCTBA U  TEXHOJOTHMYECKHUE IMPOIECCHI:  CHEKTPOMETP,
dboTo3EMEHT, POTOAATUUK, TYHHEIBHBIM MUKPOCKOII, COJTHEYHAasi 0aTtapesi, CBETOIUO/.
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LdemoHcmpayuu

®oT03(¢dHeKT Ha YyCTAaHOBKE C IIMHKOBOH IIJIACTHHOM.

HccnenoBanue 3akoHOB BHEMTHETO GhoToddhdekTa.

Hccnenoanune 3aBUCHMOCTH CONPOTUBJICHUS MOJTYTIPOBOHUKOB
OT OCBEHIEHHOCTH.

CBeToano.
Conneuynas Oatapes.

YueHu4vecKul akcnepumeHm, nabopamopHsie pabomsl, MPAKMUKYM

Uccnenosanue poropesuctopa.
N3mepenue nmocrossHHoM [lmanka Ha ocHOBe uccienoBanus Gororddexra.
HccnenoBanue 3aBUCHMOCTH CHITBI TOKA Y€Pe3 CBETOAUO OT HAIPSKCHHSL.

Tema 2. Quzuxka amoma

OnpIThl 1O HCCIAEAOBAHUIO CTPOCHMS aroma. llnaHerapHas MoJenb aroma
Pesepdopna.

[Toctynater bopa. M3nydenue u morjoimieHue (GOTOHOB IIPU IEpPEXojie aToma
C OJTHOTO YPOBHSI DHEPTHUH HA APYTOM.

Buasi criektpoB. CrieKTp ypOBHEW S3HEPIUU aTOMa BOJIOPOA.

CnioHTaHHOE M BBIHYXKJCHHOE U3JlyueHue cBera. Jlazep.

TexHudeckne yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: CIIEKTPAIbHBIN aHAIN3
(CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

LemoHcmpayuu

Mopens onbita Pezepdopra.

Habmronenue muHeNdaThIX CIIEKTPOB.

YCTpOUCTBO U AEUCTBUE CYETUYNKA HOHU3UPYIOLINX YaCTULL.
Onpenenenue JIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

YueHuyeckuli akcnepumeHm, nabopamopHsie pabomsi, MPAKMUKYM

Habmronenue nuHeyaToro crnexkTpa.
Hccnenoanne crekTpa pa3peKEHHOTO aTOMAapHOIO BOAOpPOAA M H3MEpPEHUE
noctosiHHoM Punbepra.

Tema 3. Qu3uxka amomHo20 A0Pa U INEMEHMAPHBIX YACMUY,

Hyxnonnas monens siapa I'eiizenoepra—MBanenko. 3apsia siapa. MaccoBoe 4ucio
anpa. M3orormsl.

PannoaktuBHOCTh. Anb(a-pacman. DAEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacma.
['amMma-n3nyuenue.

3aKOH PaAMOAaKTUBHOIO pacnana. PaxnoakruBHble n3oTonsl B npupone. CBolicTBa
VOHU3UPYIOIIETO M3JIy4eHHs. BiMsHME paauoakTHBHOCTH HA JKUBBIE OpPraHU3MBI.
EctectBennsblii pon uznyuenus. Jlozumerpus.
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DHeprus CBsI3M HYKJIOHOB B sijipe. SAnepHbie cuibl. Jledekt macchl spa.

Anepusie peakuuu. JleneHue u cuHTe3 saep. AnepHbie peakTopbl. [IpoGiemsr
YIPaBJISIEMOTO TEPMOSJIEPHOTO CUHTE3a. DKOJOTUUYECKUE ACIEKThI pa3BUTHUS SACPHOM
DHEPIETHUKH.

MeTtop! perucrpamnuu " HCCJICIOBAHUS AJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIBHBIE B3aUMOJICHCTBUS. baprOHbBI, ME30HBI U JICITOHBI.
[IpencraBnenne o CtanaaptHoi Moaenu. KBapk-riitooHHas MOJIENIb aIpOHOB.

®u3suka 3a npenenamu CrannapTHor Moaenu. TEMHass MmaTepust U TEMHAs! YHEPTHSL.

EanncTBO Qusnueckoi KapTUHBI MUpA.

TexHH4eCcKre YCTPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHI: JO3UMETP, Kamepa
BuiibcoHa, siiepHBI peakTop, TEPMOSAEPHbIA peakTop, aToMHas OomM0Oa, MAarHUTHO-
pe30HaHCHAast TOMOTpadusl.

YueHu4vecKuli akcriepumeHm, n1abopamopHoele pabomel, MPAKMUKYM
WMccnepoBaHme TpeKoB YacTuL, (Mo rotoBbiM dpoTorpadumam).
WUccnepoBaHme pagnMoakTMBHOMO GpoHa € UCMO/Ib30BaHMEM A03UMETPA.
MN3yyeHune nornoweHma 6eTa-4actuL, aloMUHUEM.

Pa3nes 8. DjieMeHTHI ACTPOHOMHHU U ACTPOPU3UKHU

Otanbl pa3BUTHS ACTpPOHOMHUH. lIpuKiIamHOE M MHPOBO33PEHUYECKOE 3HAYCHHE
acTpoHoMuu. [IpuMeHUMOCTh 3aKOHOB (PU3UKH JIs1 OOBICHEHUS MPUPOAbI KOCMUYECKUX
00BEKTOB.

MeTo1bl aCTPOHOMUYECKUX UCCaeq0BaHni. COBPEMEHHbBIE ONITUYECKUE TEIECKOIIBI,
paauoTEIECKOIbl, BHEATMOC(hEepHAasi aCTPOHOMHUS.

Bup 38€3nH0r0 HeOa. Co3Be3us, ApKUe 3BE3/IbI, TUTAHEThI, UX BUJAUMOE JIBUKEHUE.

CoinHeuHas cucrema.

Counnrnie. ConmHeunasi akTUBHOCTb. MIcTounuk sHeprun CojiHIia U 3BE3.

3BE3/BI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpPaJbHBIM Kilacc —
CBETUMOCTBHY». 3BE3/bl TJIABHOW MOCIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISI 3BE3]l TJIAaBHOM MOCJIEAOBATEIIBHOCTU. BHYTpeHHEEe CTpoeHuE 3BE3.
CoBpeMeHHBIE MPEICTaBICHUS O MMPOMCXO0XKICHUHN 1 3BoroMU CoJTHIIA U 3BE3]T. DTarbl
JKU3HU 3BE3.

Mueunsbiii [1yTe — Hamia [Nanaktuka. [Tonoxenue u qeuxenue Cosnia B ['anaktuke.
Tunel ragakTuk. PaguoranakTuky v KBa3apbl. UEpHbIE IBIPHI B Apax IAJIAKTUK.

Bcenennas. Pacmmmpenne Bceenennoii. 3akon Xa06ma. PasOeranme rajaakTHK.
Teopusa bonbsmoro B3peiBa. PenukroBoe usiryyeHue.

Macmrabnas ctpykrypa BeenenHoil. MeTaraiakTuka.

Hepeméunbie npo0sieMbl aCTPOHOMUMU.

YueHuyeckue HabaOeHuAa

Ha6J'II-0I[CHI/I}I 3B63,Z[HOI‘O HeOa H€B00py}KéHHBIM ri1a3oM C HCIOJB30BAHUEM
KOMIIBIOTCPHBIX npnno;erm?I AJIs1 OMPCACICHUSA ITIOJTOKCHUA HeOCCHBIX OOBEKTOB

Ha KOHKPCTHYIO JaTy: OCHOBHBLIC CO3BC3 11 CeBepHOFO noaymapus U ApKue 3Bé3I[I>I.
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Habmonenus B eneckon JIyHbl, IUIaHET, TYMAaHHOCTEH U 3BE3THBIX CKOTIJICHUA.

DuU3NYeCKUN MPAKTUKYM

Cnoco0Obl u3MepeHus (PU3NYECKUX BEJIUYMH C HCIOJb30BAHMEM aHAJIOTOBBIX U
U(POBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTENIbHbIE TMOTPEIIHOCTH H3MEPEHUN (PU3NYECKUX BEIHYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHNEe KOCBEHHBIX M3MEPEHMM, MCCIEAOBAHUMN 3aBUCUMOCTEN (DU3NUYECKUX
BEJIMYMH, MPOBEpKa MPEMIOKEHHBIX TUIOTe3 (BHIOOpP M3 pabOT, OMUCAHHBIX

B TEMAaTHUUECKHUX pa3jenax «YUEHUYECKHI SKCIEpUMEHT, JabopaTopHblE padoTHI,
IPAKTUKYM» ).

O0o0maroLiee NOBTOPEHUE

O0o0uieHne W cucTeMaTth3auusi COAEp)KaHUs pas3fesioB Kypca «MexaHukay,
«MonekynapHas (u3MKa U TEPMOJUHAMUKA», «DIEeKTpoauHamuka», «Komebanus u
BOJIHBI», «OCHOBBI CHEIUATBLHOM TEOPUM OTHOCUTEIBHOCTHY», «KBaHTOBas ¢uznkay,
«DNEeMEHTBI aCTPOHOMUU U ACTPOPUZHKI.

Ponb ¢u3uku u aCTpOHOMUM B SKOHOMUYECKOM, TEXHOJIOTHYECKON, COLIMATBHON 1
TUYECKON cepax AesATENBHOCTH YEIOBEKa, pOJib U MECTO (DU3UKH U aCTPOHOMHUU
B COBPEMEHHOM  Hay4HOW  KapTUHE  MUpa,  3HAYEHUE  ONUCATEIBHOW,
CHUCTEMAaTU3HUPYIOLIEH, OOBSICHUTENBHOW W TMPOTHOCTUYECKON (PYHKUUN (PU3NUECKOU
TEOpUH, POJib (PU3MUECKOW TEOpUH B (POPMUPOBAHUM TPEACTABICHUNA O (PU3NUECKOMN
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOILIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOLE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku yriayonéHHoro ypoBHsS B 11 kiacce oCyIIECTBIISICTCS
¢ yu4€TOM CcoJIepKaTeIbHBIX MEKITPEAMETHBIX CBS3EH C KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMHH, Teorpapuu U TEXHOJIOTHH.

MexcnpedmemHble MOHAMUSA, CB8A3AHHbIE C U3yvYeHUeM Memoo08 Hay4yHO20
Mo3HAHUA: ABNEeHME, Hay4YHbI GaKT, rmnoTesa, GusmMyeckas BeqIMYMHA, 3aKOH, Teopus,
HabnogeHWe, 3KCNePMMEHT, MOAENNPOBaHNE, MOAENb, WU3MEpPEeHMe, MOrpeLHOCTH
N3MepeHnn, nameputenbHble Nprubopsbl, umdpposasa nabopatopums.

Mamemamuxa: Pemienrne cuctemMbl ypaBHeHUH. TpUroHOMETpUUYECKHE (YHKITUU:
CHUHYC, KOCHHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO.
BekTopbl M HMX MPOCKIMHM HAa OCH KOOPJWHAT, CJIOKEHHE BEKTOPOB. IIpom3BomHbBIC
aneMeHTapHbIX QyHKIui. [Ipu3Haku mogo0ust TpEyroJbHUKOB, OMPEIeICHNE TUTOIIAIH
MJI0CKUX (GUryp u o0bEMa Ted.

Buonozus: >nekTpuyeckue siBJICHUS B dKUBON IPUPOJIE, KoJieOaTeIbHbIE JBUKEHUS
B OJKMBOW TPHUPOJE, OSKOJOTHUYECKHE PHUCKH TIPU MPOU3BOACTBE DIICKTPOIHEPTUH,
AIIEKTPOMATrHUTHOE 3arpsi3HEHUE OKPYXKAIOMICH Cpeibl, YJIbTPa3ByKOBas TUATHOCTHKA
B MEIUITMHE, ONITHYECKUE SIBJICHUS B )KUBOU MIPUPOJIE.
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Xumusa: CTpPOEHUE aTOMOB U MOJIEKYJI, KpUCTAIUIMYECKAS. CTPYKTypa TBEPABIX TET,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON pEIETKY, CIIEKTPaIbHbIN aHAIN3.

Teozpagpus: marHuTHBIE TONIIOCA 3€MJIM, 3aJI€KU MArHUTHBIX PyZ, (poTochEMKa
3€MHOM MTOBEPXHOCTH, cericMorpad.

Texnonocus:  TPUMEHEHUE  TOCTOSIHHBIX  MarHUTOB,  DJIEKTPOMArHUTOB,
ANEKTPOABUTATENL SIKOOU, TeHEepaTOp MEPEMEHHOTO TOKAa, MHAYKIIMOHHAS [€4Yb, TUHUU
ANIEKTpOIiepeaay, 3JIEKTPOJBHUraTelb, pagap, paguoONpUEMHHK, TEJIEBU30P, AHTECHHA,
tenedon, CBU-nieunb, ynpTpa3ByKkoBasi JUarHOCTUKA B TEXHUKE, TPOSKIIMOHHBIN anmnapar,
BOJIOKOHHAsl ONTHKA, COJHEYHas Oarapesi, CIyTHUKOBBIC NPUEMHHKH, sIepHas
HHEPreTHKa U SKOJIOTUYECKHUE ACTIEKThI €€ Pa3BUTHS.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS Yy4eOHOro mnpeamera «Du3nKay HJOJKHBI
OTpa)kaTb  T'OTOBHOCTb M  CHOCOOHOCTh  OOy4YalIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTALIUM, TO3UTUBHBIX BHYTPEHHUX YO€XKIECHNUN, COOTBETCTBYIOLIUX TPAIUIIMOHHBIM
LHEHHOCTSIM POCCUHCKOr0 O0OIIeCcTBa, pPACHIMPEHHUE MKU3HEHHOIO OIbITa W OIbITa
NEATEIbHOCTH B IIPOLECCE pEANM3AlMM OCHOBHBIX HAIIPaBICHUN BOCHUTATEIBHON
NEeSATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIUTAHMSA:

C(OPMHPOBAHHOCTDh TPAKIAHCKON MO3MIMKA OOYYaroOIIErocss Kak aKTHBHOIO
¥ OTBETCTBEHHOTO YJICHA POCCUICKOTO O0IIeCTBa;

HPUHATHE TPATUIIMOHHBIX OOIIIeYCITOBCUCCKUX I'YMaHUCTHYECKUX
U IEMOKPATHYECKUX [[CHHOCTENH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B HHTEpPECax TIPaKIaHCKOIO
o0111ecTBa, Y4acTBOBATh B CAMOYIPaBJICHUH B 00pa30BaTEIbHOM OpraHU3aIlny;

yMEHHE B3aMMOJICHCTBOBAThH C COLMATIBHBIMH MHCTHUTYTAMUA B COOTBETCTBHH C UX
(GYHKIHUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K T'YMAHMTAPHOH M BOJIOHTEPCKOM IEATCIIHHOCTH;

2) MATPHOTHYECKOTO BOCIUTAHMS:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;
LICHHOCTHOE OTHOLIEHHE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHKCHUSAM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) MYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMi0 ¥ TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHPYACh Ha MOPAIBHO-HPABCTBEHHBIE HOPMbI M ILIEHHOCTH, B TOM YHCIIE
B JIEATEIILHOCTH YUYEHOTO;

OCO3HAHME JTUYHOTO BKJIaJIa B TIOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:
3CTETHYECKOE OTHOIIEHHE K MHUPY, BKJIIOYast 3CTETHKY HAy4HOTO TBOPYECTBA,
IPUCYILEro (PU3NIECKOM HAYKE;

5) TpyaoBOro BOCHUTAHMS:
HHTEpPEC K Pa3IuYHbIM cepam MpoheCcCHOHATBHOW AESITEIbHOCTH, B TOM YHCIIE
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CBSI3aHHBIM C (DU3UKON M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOpP OymyIieit
npodeccun u peaaTnu30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI,
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TOTOBHOCTbH M CHOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 001aCTH (PU3HKHU
Ha MPOTSHKCHUU BCEH JKU3HU,

6) IKOJOrH4ecKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH IKOJIOTHUCCKON KYJIBTYPBI, 0CO3HAHHUE TJI00ATEHOTO XapaKTepa
AKOJIOTUYECKUX IPOOJIeM;

IJJAHUPOBAHUE M OCYIIECTBJICHUE JICHCTBUN B OKPYXKAIOIIEH Cpeie Ha OCHOBE
3HAHUS LEJIe YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

Pacmmpenne omnbiTa AESTEIBHOCTH 3KOJOTMYECKON HAMPABICHHOCTH HA OCHOBE
UMEIOITUXCS 3HAaHUH 110 (PU3HUKE;

7) MEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAYYHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
(GU3MKK  OCYIIECTBIATh  NPOEKTHYHD U HCCIENOBATENIbCKYIO  JIEATEIbHOCTD
WH/MBHUIYaJIbHO U B TPYyIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTesibHbIe YHUBEpPCAJIbHbIE yY4eOHbIEe NeCTBUS
ba3oBble Jlornueckue JaeiicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPEACIATD eI NCATEIbHOCTH, 3a/1aBaTh ITApaMETPhl U KPUTEPUHU UX JTOCTHIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEUYHS B pacCMaTPUBAEMbBIX (DU3UUSCKHUX
SIBIICHUSIX

pa3pabarbiBaTh IUIAH peEIICHUs] TPOOJEeMbl C YYE€TOM aHaIM3a HUMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESITEIHLHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1IEJISIM, OIIEHUBATh PUCKH TTOCTEICTBUN JIEATEIbHOCTH;

KOOPJAWUHUPOBATh M BBIMOJHATH PA0OTY B YCIOBUSX PEATHHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe uccienoBaTe/ILCKHeE 1eHCTBHA.

BJIaJICTh HAyYHOHW TEPMHUHOJOTHEH, KIIOYEBBIMU TIOHITUAMU W METOJaMU
buznyecKoil HayKu;

BJIAJIETh HAaBbIKAMHM Y4EOHO-HCCIICNOBATEIILCKOM M TMPOEKTHOM ACSATEIbHOCTH
B obOmacti (U3MKHA, CIMOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEILHOMY ITOUCKY
METOJIOB PEIICHUS 3a/1a4 (PU3HMUECKOTO COACPKaHUs, IPUMEHEHHUIO PA3JIMUHBIX METO/IOB
MMO3HAHUS,

BJIAJICTh BHUJAMHU  JICSTEIBHOCTH MO IOJIYYEHUIO HOBOTO 3HAHUSA, €ro
WHTEPIpETauy, MPeoOPa30BAHUIO ¥ TIPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX CHUTYyaIHsX,

B TOM 49HUCJIC ITPHU CO3AaHNH y‘I€6HI>IX IIPOCKTOB B obnactu (I)I/ISI/IKI/I,
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BBISIBJIATh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 33/1a4y, BbIIBUTaTh
TUIOTE3y €€ PelICHUs, HAXOAUTh apTyMEHTHI JJIsl JOKA3aTeIbCTBA CBOUX YTBEPKACHHI,
3aJ1aBaTh MapaMeTpbl U KPUTEPUHN PELICHMUS;

aHAJIM3UPOBATh IOJIyYCHHBIC B XOJE PELICHUs 3a7a4d pe3yJIbTaTbl, KPUTHYECKU
OLICHUBATh UX TOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (OpPMYyJIMpOBaTb COOCTBEHHbIE 3aJaud B  00pa30BaTENIbHOM
JESTEIIbHOCTH, B TOM YHUCIIE IIPU U3YYECHUH (PU3UKH;

J1aBaTh OLICHKY HOBBIM CHTYallUsM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

yMETh MEPEHOCUTh 3HaHUS 10 (U3UKE B  TMPAKTUYECKYI0  00JacTh
KU3HEIEATEIBHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE WJIEU, IIPEJIaraTh OPUTMHAJIBHBIE TOAXOABI U PELICHUS;

CTaBUTb MPOOJIEMBI U 33]1a4H, TONYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

Pabora ¢ undpopmanumeii:

BJQJICTh HAaBBIKAMU TMOJY4YeHUs HHPOpMAlUU (PU3NYECKOTO  COJEPKAHUS
U3 HCTOYHMKOB pa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBIISITh ITIOWMCK, aHaJu3,
CHUCTEMATH3AIMI0 W MHTEPIpPETAIMi0O HWH(OpPMAIMU Ppa3IMYHBIX BHJIOB U (HopM
IPE/ICTaBIICHNUS,

OIICHWBATH JIOCTOBEPHOCTH HH(OPMAITUH;

UCIIOJIb30BaTh CpPe/CTBa MH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUMN
B PCIICHMM KOTHUTUBHBIX, KOMMYHHMKATUBHBIX W  OpTraHU3AIMOHHBIX 3a]a4
c coOmofneHueM TpeOOBaHUI HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, TMPaBOBBIX M JTHUYECKMX HOPM, HOPM HH(DOpMAIMOHHON
0e30macHOCTH;

co37aBaTh TEKCTHI (PU3UUYECKOTO COJAEPXKaHUS B Pa3IMUHBIX (hopMaTax ¢ ydEToMm
Ha3HaueHUs HMHQPOpPMALMU U 1ENEBOM ayJIUTOPHH, BBIOMpas ONTHUMAIbHYIO (QopMy
MIPEICTABIICHUS ¥ BU3YATH3alINH.

KoMMyHUKAaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIe HeCTBUS:

OCYIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU €SI TEIbHOCTH;

pacrio3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYAllUH U CMSATYATh KOH(DJIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOJIBb30BAHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh ¥ UCTIOJIH30BaTh MPEUMYIIECTBA KOMaHAHON ¥ WHIANBUIYATLHON PaOOTHI;

BBIOMPATh TEMATUKY U METObl COBMECTHBIX JICUCTBUH C yUETOM OOIIIUX MHTEPECOB,
1 BO3MOYKHOCTEH KaXKJ0T0 YjIeHa KOJUICKTUBA,

MPUHUMATh 1€ COBMECTHOM JEATEILHOCTH, OPTaHU30BbIBATh U1 KOOPJIUHUPOBATH
JIEVCTBUA 110 €€ NOCTUKEHUIO: COCTABIIATH IUIAH JCUCTBUM, PACIIPEAEIATH POJIA C YUETOM
MHEHUW y9aCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJAJa M KaXKJOIO0 yYaCTHHMKA KOMAaHJIbI B OOIIIMIA

pe3ynbTaT 1Mo pazpadboTaHHBIM KPUTEPUSIM;
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npeajiaratb HOBBIC  IIPOCKTBI, OHOCHUBATL HWJACH C IIO3UIIMHM  HOBHU3HBI,
OPUTI'HHAJIbHOCTH, HpaKTquCKOﬁ 3HAYNMOCTH,

OCYHICCTBIIATh TO3UTUBHOC CTPATCIHYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTYALHAX,
IMPOABIIATE TBOPUCCTBO U B006pa}KCHI/IC, OBITH HMHHUIIMATHUBHBIM.

PerynsitTuBHble yHHBepcaJbHble yY4eOHbIE eHCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JI€ATEIBHOCTh B  00JACTH
(GU3UKY U aCTPOHOMUU, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITENIbHO COCTAaBJISATh IUIAH PEUICHUS PACUYETHBIX U KAa4eCTBEHHBIX 3aj1ad,
IUIaH  BBIMOJHEHUS MPAKTUYECKOM paboThl € Yy4ETOM HMEIOIIMXCA PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMPATh PAMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JieJIaTh OCO3HAHHBIN BHIOOP, apITyMEHTUPOBATH €0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a peLLIEHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO IPYIUIIMU B 00JacTH (PU3MKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BATENbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SJMOIMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTyallMsM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIa/IETh HABBIKAMU MTO3HABATEJILHOM PEIIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JEVCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI pedIEKCUU ISl OLICHKH CUTYyallud, BIOOpa BEPHOIO
peuieHus;

YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX CHIXKEHUIO;

MIPUHUMATh MOTHUBBI U @pTYMEHTHI IPYTHX MPHU aHAINU3€ PE3yIbTaTOB AESITEIbHOCTH;

OpUHUMATh ce0sl, MOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX MPU aHATN3E PE3yJIbTaTOB AEATEIbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYTHX HA OIIUOKH.

B mpouecce mocTtuxkeHUss JIMYHOCTHBIX PE3YyJbTATOB OCBOEHUS MPOrPaMMBbl
1o (pU3HKeE JUIs YPOBHS CPETHETO 00IIero 00pa3oBaHusl y 00YJarOIMXCsl COBEPILICHCTBYETCS
IMOYUOHANLHBIU UHMeNIeKm, TIPEANoaraouui cOpMUPOBAHHOCTS:

CaMOCO3HAHUs, BKJIOYAIOMIETO CIIOCOOHOCTH MOHHMATh CBOE 3MOIMOHAIBHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHUSI COOCTBEHHOW SMOIIMOHANBHOM cepbl, ObITH
YBEpPEHHBIM B CceO¢;

CaMOpETYJIMPOBAHUsSA, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJICHUE, CIIOCOOHOCTD aJalITUPOBATHCS K AMOIIMOHAIBHBIM

HN3MCHCHUAM H IIPOABIIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,
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BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHIKCHUIO LEIU M YCHEXy, ONTUMU3M, WHUIMATUBHOCTh, YMEHHUE
JICUCTBOBATh, UCXO/ISI U3 CBOUX BO3MOKHOCTEH;

AMITATHH, BKJIFOYAIOMIEH CIIOCOOHOCTH MOHHUMATh AMOIMOHAIBLHOE COCTOSHHUE JIPYTHUX, YUYUTHIBATh €ro MPU OCYIIECTBICHUU
001IIeHN s, CTOCOOHOCTh K COUYBCTBHIO M COTICPEIKUBAHUIO;

COITMAJIbHBIX HAaBBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTpAaMBaTh OTHOIICHUSAC APYTUMHU JIIOABMU, 3a00TUTHCS, TIPOSBIISATH
MHTEPEC U pa3pemaTb KOHQIUKTHL.

IMPEAMETHBIE PE3YJIBTATbBI

K koniy oOydenus B 11 kiacce rpeMeTHbIE PE3yIbTaThl HA YTIyOJIEHHOM YPOBHE IOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y
oOyyJaroumxcsi yMeHHi:

MMOHUMATh POJb (PU3HKHA B AKOHOMHYECKOM, TEXHOJIOTHYCCKOU, COMMAIBHON M ITHYECKOW c(epax MesITeTbHOCTH YelIOBEKa,
poJIb U MeCTO (PU3UKU B COBPEMEHHOW HAay4YHOW KapTUHE MHUpPA, pPOJib ACTPOHOMHMH B NMPAKTHUYECKOW JEATEILHOCTH YEeJIOBEKa U
JTadbHEHIIEM HAyYHO-TEXHUYECKOM  pa3BUTHUH, 3HAYEHHUE OMNHUCATEIIbHOM, CHUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW (PYHKIUN (HU3NUECKON TEOpUU — DIEKTPOJAMHAMHUKHU, CIEHUATBLHON TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOM
busuKy, poib Gu3nUecKor Teopur B (HOPMUPOBAHUH MPEJCTABICHUN O (U3UUECKON KapTUHE MUpPa, MECTO (U3UYECKON KapTUHBI
MUpa B 00IIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEACTABICHHIN O IPUPOJIC;

paznuyaTh YCJIOBHS MPUMEHUMOCTH MOeNe (U3MYECKUX TN U TPOIECCOB (SBICHUN): OJHOPOAHOE JIIEKTPUUYECKOE H
OJIHOPOJTHOE MArHUTHOE TM0Js, TApPMOHUYECKHE KOJeOaHWs, MATEMAaTUYECKUNW MASTHUK, HWIACAIbHBIA MPYKUHHBIA MasTHUK,
rapMOHUYECKUE BOJIHBI, UCANTbHBINA KOJIEOATEIbHBIA KOHTYP, TOHKAS JIMH3a, MOJIEJICH aToMa, aTOMHOTO Siipa ¥ KBAHTOBOW MOJIETTH
CBETA;

paznuyaTh yciaoBusi (TpaHUIbl, 00JIaCTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHMMATh BCEOOIIUI XapakTep
byHIaMEHTAIBHBIX 32aKOHOB U OTPAHUYECHHOCTh MCIOJIb30BAHMSI YaCTHBIX 3aKOHOB;

aHAM3UPOBATh W OOBACHITH DJICKTPOMATHUTHBIE TPOIECCH W SBICHUS, WCIOIB3YsS OCHOBHBIEC TIOJOKEHHUS WU 3aKOHBI
IEKTPOJUHAMUKHN M CHEIUATBHOM TEOPUH OTHOCUTEIHHOCTH (3aKOH COXpaHEHUs DJICKTPUYECKOTO 3apsja, cuia Amrepa, cuiia
JlopeHiia, 3aKOH 3JIEKTPOMarHUTHOW MHAYKIMHU, nipaBwiio Jlenua, cBa3b DJIC caMOMHIYKIIMU B AJIEMEHTE AJIEKTPUUYECKON 1IN CO
CKOPOCTBIO M3MEHEHHMSI CHIIBI TOKA,TIOCTYJIAThI CIIEIUATLHON TEOPUU OTHOCUTENHHOCTA DUHINTEHHA);
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aHAJIM3UPOBATh M OOBSICHATH KBAHTOBBIE MPOIECCHI U SIBICHUS, HCIOJB3Ys TMOJOKEHHUS KBAaHTOBON (U3MKH (ypaBHEHHE
OuiHmTeHa ans Gorodaddexra, mepBld U BTOPOil moctynatel bopa, mpuHIUMI cOOTHOIIEHUST HeonpeaenéHnocten [ 'elizendepra,
3aKOHBI COXPAHEHUS 3apAI0BOTO U MAaCCOBOI'0 YHCEI U SHEPTUU B SIAEPHBIX PEAKIHAX, 3aKOH PaJHOAKTUBHOI'O PacIiajia);

OMHUCHIBaTh (HHU3MUECKHUE TPOIECCHl U SIBICHUS, WUCIOJIb3Ys BEIUYUHBL HAMPSKEHHOCTH SJICKTPUUYECKOTO TMOJISA, MOTCHIIMAT
AIIEKTPOCTATUYECKOTO TOJIA, Pa3HOCTh MOTEHIUAJIOB, ANEKTPOJABIKYIIAS CHJIA, MHAYKLIHS MArHAUTHOTO TOJI, MarHUTHBIA MOTOK,
cuina Ammepa, MHAYKTUBHOCTB, 3JIEKTPOABWKYIIAS CUJIa CAMOWHIYKLWHW, 3HEPTrUsi MAarHUTHOTO IOJS MPOBOAHUKA C TOKOM,
PENATUBUCTCKUN UMITYJIBC, TIOJTHASI SHEPTHS], SHEPTUS TIOKOSI CBOOOIHOM YaCTHIIbI, SHEPTUS U UMITYJIbC (OTOHA, MACCOBOE YHCIIO U
3aps AApa, SHEPTHS CBA3H S1pa;

OOBSCHATH OCOOCHHOCTU MPOTEKAHUS (U3UYECKUX SBJICHUH: B3JIEKTPOMArHUTHAas HMHIYKUUS, CaMOMHAYKLUS, PE30HaHC,
UHTEp(PEPEHLINS BOJH, OU(dpakums, JUCHEPCHs], MOJTHOE BHYTPEHHEE OTpaxeHue, Qorornektpuueckuil 3dpdext (pororddekr),
anb(da- u 6era-pacnajsl saep, TaMMa-u3ITydeHue siuep, pusndeckre NPUHIUIBI CIIEKTPAaIbHOTO aHaIu3a U paboTHI Jia3epa;

OIIpE/IEIIATh HAIlpaBJICHUE MHTYKIIMU MarHUTHOT'O 110JIL IPOBOJIHUKA C TOKOM, CUJIbIAMIIEpa U cuiibl JIopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M, U PACCUNUTHIBATh €T0 XapaKTEPUCTUKU;

IPUMEHATh OCHOBOIMOJIArarlue aCTPOHOMUYECKHUE MOHATHS, TCOPUU U 3aKOHBI JIs1 aHajdu3a U OOBACHEHUs (PU3MUYECKUX
IPOLECCOB, MPOUCXOAAIIMX B 3BE3/1ax,B 3BE3THBIX CUCTEMAX, B MEKTaJaKTHUECKOH cpesie; IBUKEHUsS] HEOECHBIX Tel, SBOJIOLUU
3BE311 U Beenennoi;

IPOBOJUTh HCCIEAOBAHHWE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C MHCIOJIB30BAHMEM MPSMBIX H3MEPEHHUH, MpH 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHpPOBATh PE3yJIbTaThl MOJIYYEHHOW 3aBUCHUMOCTH (PU3MYECKMX BEJIUYUH B BUJE TPApUKOB C
y4€TOM a0COJIFOTHBIX OTPEIIHOCTENW U3MEPEHUH, 1e1aTh BEIBOIBI 110 PE3yJIbTaTaM UCCIEI0BaHUS;

IPOBOJUTH KOCBEHHBIE U3MEpEHUsl (PU3MUECKUX BEJIMYUH, MPU ITOM BbIOMpATh ONTUMAIbHBIA METOJ U3MEPEHUs, OLICHUBATh
aOCOJIIOTHBIE U OTHOCUTENbHBIE TIOTPELIHOCTU MPSIMBIX U KOCBEHHBIX U3MEPEHU;

IPOBOJUTH OMNBITHI MO MPOBEPKE MPEJIOKEHHOW TUIOTE3bl: IMJIAHUPOBATH SKCIEPUMEHT, COOMpaTh IKCIEPUMEHTAIbHYIO
YCTaHOBKY, aHAJIU3UPOBATh MMOJIyY€HHbIEPE3YIbTAaThl U JIeJaTh BHIBOJ O CTATyCE MPEATI0KEHHOM TUIOTE3bI;

OTHCHIBATh METO/IbI MOTYYEHHSI HAYYHbBIX aCTPOHOMUYECKUX 3HAHUMH;

COOIOIaTh MpaBmiIa OE30MacHOTO TPyAa MPH MPOBEICHUU UCCIICIOBAaHUA B paMKax yaeOHOTO IKCIEPUMEHTa, MPAKTUKyMa |
y4e0HO-UCCIIEeIOBATENILCKOH M TPOEKTHOW MAESITENFHOCTH C WCIHOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOWCTB M J1a0OpaTOPHOTO
000pyI0BaHUS,
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pemarh pacuéTHbIe 3aJauM C SBHO 3aJJaHHOW M HESABHO 3aJaHHOM (PM3MYECKON MOJENbI0: Ha OCHOBAaHUM aHAIN3a YCJIOBUSA
BBIOMpATh (pU3MUECKUe MOJIEIH, OTBEUYAIOIINE TPEOOBAHUAM 3a/1a4H, TPUMEHATH ()OPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJaThl
buznyecKux TEOpUl NpHU HCIONB30BAHUM MATEeMAaTUYECKUX METOJOB PEIICHHUS 3a]ad, MPOBOAWTH pacyéThl HAa OCHOBAHUU
MMEIOLIMXCS JaHHBIX, aHAUIM3UPOBATH PE3YJIbTATHI UKOPPEKTUPOBATH METOIBI PEIIEHUS C YYETOM MOJYYEHHBIX PE3YyJIbTaTOB;

peliaTh KaueCTBEHHBIC 33/1a4u, TpeOyrolue MPUMEHEHNs 3HAHUM U3 pa3HbIX pa3fesioB Kypca (U3WKH, a TaKKe WHTETpaIiu
3HAHUU U3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOIO0 IIMKJIA: BBICTPAaMBaTh JIOTMYECKYIO IEMOYKY PACCyKIECHHUM C OIOPOU Ha
U3yYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBICHHUS;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHMUS [UIsl OOBSICHEHHS OCHOBHBIX TPHUHIIMIOB pabOThl H3MEPUTENBHBIX MPUOOPOB,
TEXHUYECKUX YCTPOMCTB U TEXHOJOTUYECKUX MTPOIIECCOB;

NPUBOJUTH MPUMEPHI BKJIAJAa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOBB Pa3BUTHE HAYKH, B OOBSICHEHUE IIPOIIECCOB
OKPYIKaIOIIEero MHUPa, B PA3BUTHE TEXHUKUHM TEXHOJIOTHI;

aHAJIM3UPOBaTh W OICHWBATh IIOCNIEICTBHSl OBITOBOM W TIPOM3BOJCTBCHHOW JESITCIIBHOCTH YEJIOBEKAa, CBSI3aHHOW C
bu3MYeCKUMHU MPOIECCaMU, C MO3UILUNA IKOJIOTHUECKON 0€30MacHOCTH, MPEACTABICHUN O pallMOHAIIBHOM MPUPOJIONOJIL30BaHUH, A
TaK)Ke pa3yMHOM HCITOJIH30BaHUH JOCTIKEHUN HAYKH U TEXHOJIOTHH 1T JATbHEHIIIETOPa3BUTHUS YEIIOBEUECKOTO 00IIEeCTBa;

OPUMEHSTh Pa3jIM4HbIe CIOCOOBI paboThl ¢ MHbOpMaIKel (GU3NUECKOTO COACPKAHUS C HCIOJIb30BAHUEM  COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH, IIPU 3TOM UCIIOJIb30BaTh COBPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJIOTHH JIJIs IOMCKA, IepepadoTKU
U TIPEIBbSBICHUS Y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAIMH, CTPYKTYPUPOBAHKS W WHTEPIPETAUA WHGOPMAITUH, TTOTYyICHHOM
U3 Pa3INYHBIX UCTOYHUKOB, KPUTUYECKU aHATTM3UPOBATH MOTydaeMyr0 HH()OPMAITUIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE
UMEIOIINXCS 3HAHKM, TaK ¥ HAa OCHOBE aHAJIN3a HCTOYHHKAanH(pOpMaInu;

MPOSIBJIATh OPTaHU3AIMOHHBIC M TI03HABATEILHBIC YMEHHS CaMOCTOSATEIBLHOTO MPHOOPETEHUS HOBBIX 3HAHUH B IpoIecce
BBITIOJTHEHUS MPOSKTHBIX U Y9€OHO- UCCIICIOBATEIBCKUX padoT;

paboTaThb B Tpymnme ¢ MCHOJHCHUEM pPa3IUYHBIX COIUAIBHBIX pOJICH, IUIAHUPOBATh pabOTy TPYMIbL, PAMMOHATLHO
pacmpenenarh NeATeIbHOCTh B HECTAHJAPTHBIX CHUTYallUsIX, aJ€KBAaTHO OIICHMBATh BKJIAJl KaXJIOTO W3 YYaCTHUKOB TPYIIIBI B
pEelIeHrne paccMaTpUBAEMO MTPOOIEMBI;

NPOSIBJIATH MOTHBAIMIO K Oyaymed  npodecCHOHAIBHONW  JEATEILHOCTHIIO CIICIUATBLHOCTAM (PU3UKO-TEXHUICCKOTO
podus.
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11 KUIIACC

HanmenoBanne
pa3aesioB U TeEM
y4eOHOro npeaMera

No

/o

KommuectBo
4acoB

[IporpammHoe copepkanue

OCHOBHBIE BHJIBI ACSITETLHOCTH
00yJaronuxcst

Pasznen 1. DnekTpoauHaMuKka

1.1 MarsuTHOE 110J1e

14

B3auMoelicTBrE TOCTOSTHHBIX
MAarHvuTOB U MMPOBOJHUKOB C TOKOM.
MarunuTtHoe noJie. BEeKTop MarHuTHOM
UHAYyKIUU. [TpuHIUn cyneprno3uimu
MAarHUTHBIX N0JIEH. JIMHUM MarHUTHOU
VH]TYKIIUH.

MarHuTtHoOe€ 1oJie MPOBOJHUKA C TOKOM
(IpstMOTO TPOBOJIHUMKA, KATYIIIKU U
KpyroBoro Butka). OnsIT Jpcrena.
Cuna Amriepa, €€ HalpaBJICHHUE U
MOJTYJIb.

Cuna Jlopenua, e€ HampaBJIeHUE U
MOJyJb. JIBU2KEHNE 3apsyKEHHOU
YaCTHUIIbl B OJTHOPOJTHOM MarHUTHOM
nosie. PaGora crutel JlopeHiia.
MarauTHoe noJie B BEIIECTBE.
deppoMarHeTuKy, napa-

U AUaMarHeTUKH.

TexHuyeckue ycTponucTsa u
TEXHOJIOTMYECKUE MMPOLIECCHI:
MIPUMEHEHHE MOCTOSHHBIX MArHUTOB,

[IpoBeneHre KOCBEHHBIX U3MEPEHUN
cuiIbl AMIiepa, IpoBeJICHHE
MCCJIEIOBAHUS 3aBUCUMOCTEN MEXIY
(M3UYIECKUMHU BETHIMHAMU U OTTBITOB
IO MPOBEPKE MPEUIOKEHHON TUTIOTE3bI
MIPY U3YYCHHUH JICHCTBHSI TIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM,
B3aUMOJICUCTBUS TIPOBOTHUKA

C MarHUTHBIM TTOJIEM.

OmnpeneneHne abCOMIOTHBIX
OTHOCUTEJIBHBIX TOTPEITHOCTEN
U3MEPCHUI (PU3UICCKUX BEIMYHH.
OueHka rpaHul] HOrPEUIHOCTEN.
HccnenoBanre MarHuTHOTO TTOJIS
MTOCTOSTHHBIX MarHWTOB, CBOWCTB
(beppoMarHeTUKOB.

Omnpenenenue ycaoBUi MPUMEHUMOCTH
MOJIENIA OJTHOPOJTHOTO MAarHUTHOTO
TOJTSL.

Omnpenenenye HaNpaBJICHUS] HHITYKIIAN
MarHUTHOTO TOJIsl IPOBOAHUKA C TOKOM,
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3NIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJABUTATENb SIKOOHU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHULL

cuibl Amriepa u cuiibl JIopeHia.
N3yuenne kapTUHBI IUHUN UHAYKIIUU
MarHUTHOTO I10JIS IT0JIOCOBOTO B
MOJKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB, IJTMHHOTO MPSMOTO
MIPOBOJIHUKA, 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJAHUKA, KATYIIKUA C TOKOM.
OOBsicHEHUE B3aMMOJICHCTBHS IBYX
MIPOBOJAHUKOB C TOKOM, JECHCTBUS CUJIbI
JlopeHiia Ha MOHBI AIEKTPOIUTA.
HaGnronenue nBukeHus myyka
3JIEKTPOHOB B MAarHUTHOM TIOJIE.
N3yuenue npuHIUIIa 1EHCTBUS
AIEKTPOU3MEPUTEILHOTO MprUbopa
MarHUTOAJIEKTPUYECKON CUCTEMBI.
Pemienne pacuéTHbIX 337124 C SIBHO
3aJlaHHOU U HESIBHO 3aJIJaHHOM
(hU3UIECKON MOJICIIBIO

C UCIIOJIb30BAHUECM OCHOBHBIX 3aKOHOB 1

dhopmyi o Teme «MaraHuTHOE MoJiey.
Pemienne kauecTBEHHBIX 3a/1a4,
TPeOYIOUIUX MPUMEHEHUSI 3HAHUM

1o Teme « MarHuTHOE TOoJIe».
OObsiCHEHUE YCTPOMCTBA U IPUHITUTIA
JEeUCTBUS DJIEKTPOMArHuTOB, TecTepa-
MYJIbTUMETPA, FJIEKTPOABUTATENS
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Sxobu, yckopurenen 31eMeHTapHbIX
YacTHII.

OOBbscHEHHE IMPUMCHCHH: ITIOCTOSHHBIX
MardmToOB
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1.2

DJIEKTPOMAarHUTHas
VHTYKIUS

13

SIBieHME BJIGKTPOMaFHHTHOﬁ HWHAYKIIHUH.

[ToTok BeKTOpa MArHUTHOW UHAYKIIHH.
OJ1C nnaykunn. 3aKkoH
AIEKTPOMAarHuTHOM MHAYKInKu Papajes.
Buxpeoe snektpuueckoe nosie. Toku
ODyko.

OJ1C uHAYKIHUH B IPOBOJAHUKE,
JIBHIKYILIEMCS] B OTHOPOAHOM
MarHUTHOM IIOJI€E.

[TpaBuno Jlenna.

NunyktuBHOCTH. KaTymika
WHIYKTUBHOCTH B LIETIH OCTOSIHHOTO
ToKa. SBnenue camonnaykuuu. I/C
CaMOUHTYKIIUH.

DHEprusi MAarHUTHOTO TOJISI KAaTYIIKH

C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKHUE MPOLECCHI:
WHIYKIIMOHHAS TI€4b, COJICHOU, 3aI1uTa
OT 3JIEKTPU3ALIMH TEJI NIPU JBHKEHUU

B MArHUTHOM T0JIE 3€MJIU

IIpoBeneHue uccneaoBaHus
3aBUCUMOCTEHN PU3NUYECKUX BEIUYUH U
OTIBITOB T10 MPOBEPKE MPETI0KEHHOMN
TUIIOTE3bI IPU U3YUYEHUU SIBJICHUS
ANEKTPOMArHUTHOM MHTYKIIUH.
Onpenenenne HAYKIUA BUXPEBOTO
MAarHUTHOTO TOJISI.

Onpenenenue abCOMOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEPEeHUM (PU3NYECKUX BETUUHH.
OneHka rpaHul] NOTPEUIHOCTEN.
DKCIEpUMEHTAIBHOE N3yYEHHE MTPaBUIIa
Jlenna.

UccnenoBanue sSiBIICHUS] CAMOUHTYKIIHH,
3aBucuMocT J/]C caMOMHAYKIIUH OT
CKOPOCTH U3MEHEHUSI CHJIbl TOKA B IIETIH.
N3ydeHne najgeHusi MarHura

B aJJIOMUHHEBOM (MEIHOM) TpyOe.
COopka Mo1eTu JIEKTPOMArHUTHOTO
reHeparopa.

Pemienne pacu€THbIX 33714 C SIBHO
3aJJaHHOW U HESBHO 33/IaHHOM
(bu3MUECKO MOJENbIO
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C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMy1 o TeMe «DNEeKTpOMarHuTHas
WHITYKITAS.

Pemenne kauecTBEHHBIX 3aj1a4,
TpeOYIOIUX MPUMEHEHUSI 3HAaHU N

0 TeMe «DJIEKTPOMarHuTHas
UHITYKIUS.

OObsicCHEHUE OCHOBHBIX MPUHIIMIIOB
NEUCTBUSA TEXHUYECKUX YCTPOUCTB U
TE€XHOJOTMUECKHUX MPOILIECCOB, TAKUX
KaK: HHIYKIIMOHHAS 11€4Yb, COJICHOMI,
3aIUTa OT DIEKTPHU3AIUH TET

IpU JIBUKCHUH B MATHUTHOM TI0JI€
3eMIIN.

PaboTa B rpynmax mpu o0Cyk1eHun
BOIPOCOB MEXIPEIMETHOI'O XapaKTepa
(Hampumep, 1o TeMe
«DJIEKTPOMATrHUTHBIC SIBJICHHSI

B TIPUPOJICH)

Hroro no pazneny
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Pa3nen 2. Kosie0anus v BOJITHBI
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2.1

Mexanuueckue
KOJIcOaHus

10

KomebarenpHas cucreMa.

CBoOoaHbIe KOJIe0aHus.
I"apMoHnyeckue KoacOaHms.
Kunematnueckoe U JUHAMHYECKOE
OmHCaHue. DHEPTETUIECKOE OTMCAHKE
(3aKOH COXpaHCHUS MEXaHUYECCKOM

IIpoBeneHrEe KOCBEHHBIX U3MEPEHUN,
UCCIIEIOBAHNS 3aBUCUMOCTEN MEXKIY
(bu3MYECKUMHU BEIMUYMHAMU U OMBITOB
I10 POBEPKE MPEII0KEHHON THIIOTE3BI
IIPU U3YYEHUH KOJIeOaHUN HUTSIHOTO U
IIPY’>KUHHOTO MasiTHUKOB,
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sHepruu). BeIBoa TMHAMHYECKOTO
OTHCaHUs TAPMOHUYECKUX KOJIeOaHMit
U3 UX S3HEPTreTUYECKOr0 U
KMHEMATH4YECKOTO ONKUCAHMUS.
Ammnutyna u $asza konedanuii. CBsi3b
aMIUTATYbI KOJIEOAHUI MCXOTHOU
BEJIMYMHBI C aMILTUTYJaMH KoJeOaHui
€€ CKOPOCTH U YCKOPEHHUS.

[Tepuon u wactoTta KoseOaHU.
[lepuroa ManbIx cCBOOOJHBIX KOJIeOaHUMN
MaTEeMaTU4YeCcKoro MasaTHuka. Ilepuon
CBOOOJIHBIX KOJICOaHUI MPYKMHHOTO
MasTHUKA.

[TonsTre 0 3aTyxaronMx KoJeOaHUsX.
BrinyxeHHble kosie0anus. Pe3zonaHc.
Pe3onancHas xpuBas. Binsiaue
3aTyXaHHMs Ha BUJ PE30HAHCHOM KPUBOM.
ABTOKOJICOaHUS.

TexHnueckue yCTporucTBa 1
TE€XHOJIOTUYECKHUE TPOIIECCHI:
METPOHOM, YacChl, KA4€JIu, My3bIKAJIbHbIE
UHCTPYMEHTHI, ceiicmorpad

BBIHYK/ICHHBIX U 3aTyXaIOIINUX
MEXaHMUYECKUX KOJIeOaHMi.
OmnpeneneHne abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MepeHn GU3NUECKUX BEJIMYHH.
OneHka rpaHmIl MOrpEeIHOCTEM.
HaOmronenune He3aBUCMMOCTH TMIEPHO/1a
MaJIbIX KoJIeOaHUM rpy3a Ha HUTH

OT aMIUIUTY/IbI.

DKcnepuMeHTaIbHas IPOBEpPKa 3aKOHA
COXpPAHEHUS SHEPTUU MPU KOJEOaAHUAX
rpy3a Ha IPY>KUHE.

Habmronenne pe3oHanca.
Onpenenenue yCioBUil MPUMEHUMOCTH
MOJIEITH MaTeMaTHYECKOI0 MasiTHUKA U
UJICaJILHOTO MPY>KUHHOTO MasiTHUKA.
Pemienne pacu€THbIX 3a71a4 C SIBHO
3aJaHHOU U HEIBHO 3aJJaHHOU
(hU3UIECKON MOJICITBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dhopmyi 1o Teme «MexaHndecKue
KOJICOaHUs» .

Pemienre kauecTBEHHBIX 3aj1a4,
TPeOYIOUIUX MPUMEHEHUSI 3HAHUM

1o Teme «MexaHnuecKkue KojaeoaHus.
OObsiCHEHUE YCTPOMCTBA U MPUHIIUTIA
JNEUCTBUS METPOHOMA, YaCOB, KA4€JIEH,
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MY3BIKQTbHBIX HHCTPYMEHTOB,
celicmorpada.

Ucnonb3oBanue | T-rexHonoruit

IpH padoTe C TONOJHUTEIbHBIMU
HUCTOYHUKaMHU WHGOPMAITUH TI0 TEME, UX
KPUTHUYECKNAN aHAJIN3 U OLICHKA
JOCTOBEPHOCTH
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2.2

DJIIEeKTPOMAarHUTHBIC
KOJIeOaHus

15

Koneb6arenbubiit koHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHMs

B UJICATBHOM KOJIe0ATeTbHOM KOHTYpE.
®opmyna Tomcona. CBA3b aMIUIUTYIbI
3apsA/ia KOHAEHCATOpa C aMIUIUTYIOM
CHUJIBI TOKA B KOJIEOATEIHLHOM KOHTYDE.
3aKOH COXPAaHEHHSI SHEPTUH

B UJICATbHOM KO0JIeOaTeTbHOM KOHTYpE.
3aTyxaronime 3JIeKTPOMarHuTHhIE
Kosie0aHusl. BeiHyX1eHHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.
[Tepemennsii TOK. MOIIHOCTH
NEPEMEHHOI0 TOKA. AMIUIUTYAHOE U
JNEUCTBYIOIIEE 3HAUEHNUE CUIIbI TOKA U
HaNpsDKEHUs IpU pa3inyHon popme
3aBUCUMOCTH MIEPEMEHHOIO TOKA

OT BPEMEHH.

CunyconanbHbI IEPEMEHHBIN TOK.
Pe3ncrop, KoHAEHCATOP U KaTyIlIKa
WHIYKTUBHOCTH B LIETIH

IIpoBeneHre KOCBEHHBIX U3MEPEHUN U
HUCCJICIOBAHMS 3aBUCUMOCTEH
(hbU3UYECKUX BEJIMYUH MPU U3YUCHUH
AIIEKTPOMATHUTHBIX KOJICOaHUI 1 TIenei
MIEPEMEHHOTO TOKA.

OmnpeneneHne abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
M3MEpPCHUI (PU3UICCKUX BETMYHNH.
OrnieHKa rpaHuIl TOTPEITHOCTEH.
N3ydeHue ycTpoicTBa U NpUHIIANA
AeicTBUA TpaHchopmarTopa.
HaGmroieHue 3eKTpoMarHuTHOTO
pe30HaHca.

N3ydenue ocumiuiorpaMmm
AJICKTPOMAarHUTHBIX KOJICOaHUH.
Pemienne pacu€THbIX 337124 C SIBHO
3aJlaHHOU U HESIBHO 3aJIJaHHOM
(bU3UYECKON MOJIEITBIO

C HUCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dhopmyt 1o TeMe «DNEKTPOMArHUTHBIC

35



CHUHYCOHJIAJIbHOT'O IIEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pe3onanc
HAPSDKCHUM.

WneanbHblil TpanchopmaTop.
[IpounsBoxacTso, nepenayva u

noTpeOICHUE INEKTPUUECKON SHEPTHH.

DKOJIOTHYECKUE PUCKH

IIPY IPOU3BOJCTBE JIEKTPOIHEPTUH.
KynpTypa ucnosp3oBanus
JJIEKTPOIHEPIUH B IIOBCETHEBHOMN
KU3HU.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKHUE MTPOLIECCHI:
JJIEKTPUYECKUH 3BOHOK, FEHEPATOP
IIEPEMEHHOT0 TOKA, TUHUU
aJeKTponepeaad

KOJICOaHUS».

Pemenve kauecTBEeHHBIX 33724,
TpeOYIOIUX MPUMEHEHUS 3HAaHU N

0 TeM€ «DJIEKTPOMArHUTHbBIE
KOJIeOaHUs».

CpaBHEHHE MEXaHUUECKUX U
AJIEKTPOMATHUTHBIX KOJIEOAHUH.
OOBsiCHEHUE YCTPOWCTBA M MMPUHIIUTIA
JIEHUCTBUA JIEKTPUUIECKOTO 3BOHKA,
reHepaTopa MePEeMEHHOr0 TOKa, TUHUN
aleKTponepeaay.

Onpenenenue yciaoBUil MPUMEHUMOCTH
MOJIEHN UICAILHOTO KOJIe0aTeIHbHOTO
KOHTYpa.

AHau3 " OlleHKa MMOCIEICTBUN
WCIIOJB30BaHUS PA3IMYHBIX CITIOCOOOB
MIPOU3BOJICTBA JICKTPOIHEPTUU

C MTO3ULIUN 3KOJIOTUYECKOU
0€30MacHOCTH; TPeACTaBICHUM

O PaIMOHATILHOM MPUPOJIOIOJIH30BAHUHT
(B mporiecce MoaroTOBKH COOOIICHHH,
BBITIOJIHEHUN TPYTITTOBBIX TPOEKTOB)
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2.3

MexaHudecKue u
AIEKTPOMATHUTHBIE
BOJIHEI

10

MexaHn4eCcKrEe BOJIHBI, YCIOBUS UX
pacnpoctpanenus. [lonepeyunsie u
IIPOJI0JIbHBIE BOJIHBL. [lepron, ckopocTh
pacrpoCTpaHEHUs U IJIMHA BOJIHBI.
CBoiICTBa MEXaHUYECKUX BOJIH:

Habmronenue oOpa3oBaHus u
pacIpoCTpaHESHUS TTOTIEPEUHBIX

Y TIPOJIOJIBHBIX BOJIH, OTPKCHUS U
npeioMIIeHUs, HHTephEPEHIINN

U TUPPAKIIIA MEXaHUYIECKUX BOJIH,
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OTpakeHue, MPEIOMIICHHE,
uHTepdepeHus u AudpaKiusl.

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Bricora ToHa. TemOp 3ByKa.
[IIymoBO€ 3arpsi3HEHUE OKPYIKAFOIICH
CpeIIbl.

DNEeKTPOMArHUTHBIE BOJIHEI. Y CIIOBUS
U3TYYCHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opuieHTamus BEKTOPOB

B, E, v B 3]IEKTPOMAarHUTHOI! BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHue, MPEIOMIICHHE,
noJigspu3aius, uHTephepeHITus 1
nudpaxiuys.

[Ikana 37€KTPOMAarHUTHBIX BOJIH.
[TpuMeneHne JIeKTPOMarHUTHBIX BOJTH
B TEXHUKE U OBITY.

HpI/IHI_[I/IHBI paanroCBA3N U TCICBUACHUS.

Pannonoxkamus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXaroUIEH Cpebl.

TexHuyeckue ycTponcTa u
IIPAKTUYECKOE IPUMEHEHUE:
MY3bIKaJIbHbIE UHCTPYMEHTBI, pajap,
pPagMONPUEMHHUK, TEJIEBU30D, AaHTCHHA,
tenedon, CBU-neus, ynpTpa3zByKoBas
JUAarHOCTUKA B TEXHUKE U MEIULIMHE

aKyCTHUUYECKOTO PE30HAHCA, CBS3H
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMILTUTY0M U 4aCTOTOMN KOJeOaHUH.
N3ydeHne cBOWMCTB yJbTpa3ByKa U €ro
MIPUMEHEHUSL.

HccnenoBanne cBOWCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MPEJIOMIICHHUE, TIOJISIpU3aLUs,
mudpakuus, uHTephepeHIus.
OOHapyxeHue HHPpaKpacHOro u
yIbTPa(QHOIECTOBOTO U3TYUCHUH.
CpaBHEHUE MEXaHUYECKUX U
AIEKTPOMArHUTHBIX BOJIH.
Onpenenenue yciaoBUil MPUMEHUMOCTH
MOJIEU TAPMOHHYECKON BOJIHBI.
Pemienne kauecTBEHHBIX 3a/1a4,
TpeOYIOIUX MPUMEHEHUSI 3HAHU T

1o TeMe «MexaHudecKkue u
AIEKTPOMArHUTHBIE BOJIHBI.
N3ydyeHue napameTpoB 3ByKOBOU
BOJIHBI.

N3ydenne pacnpocTpaHEeHUs 3ByKOBBIX
BOJIH B 3aMKHYTOM MPOCTPAHCTBE.
OOBsicHEHHE YCTPONCTBA U IPUHITUTIA
JEUCTBUS MYy3bIKaJIbHBIX HHCTPYMEHTOB,
pazapa, paauonpuéMHIKA, TEIEBUA30DA,
aHTeHHbl, Tenedona, CBU-neun.
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OOBsICHEHHE YIBTPA3BYKOBOU
IHATHOCTUKH B TEXHHUKE U MEIHUIIAHE.
Hcnonws3oBanue | T-TexHONMOTHIH

IpH padoTe C TONOJHUTEIbHBIMU
HMCTOYHUKAMU WH(POpMAIIMH 110 TEME,
VX KPUTUYECKU aHAIIN3 U OLICHKA
JIOCTOBEPHOCTH.

AHaJu3 1 OIleHKa II0CJICICTBUI
IIYMOBOTO Y 3JIEKTPOMArHUTHOTO
3arps3HEHUS OKPY’KAIOIIEH Cpeabl

C MO3UIUHN YKOJIOTUUECCKOM
0€30MacHOCTH; MPECTaBICHUI

O pallMOHAJIBHOM ITPHUPOAO0II0JIB30BaAHNH

(B mIpo1Iecce MoATrOTOBKH COOOIICHHIA,
BBITIOJTHCHUH TPYIIIIOBBIX TPOSKTOB)
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2.4

Onrtuka

25

[IpssMosMHEHOE pacpOCTPAHEHHUE

CBETa B OTHOPOJIHOM cpene. JIyu cBera.

ToYeUHBIN UCTOYHUK CBETA.
OtpaxeHue cBeTa. 3aKOHBI OTPAKECHUS
cBerta. [locTpoenne n3o0pakeHu

B TuIocKOM 3epkaiie. Cepuueckue
3epKaa.

[Ipenomnenue cBeTa. 3aKOHBI
npeaoMiIeHus cBeTa. AOCOIIOTHBIN
II0Ka3aTeNb MPEIOMIICHUS.
OTHOCHUTENBHBIN TOKA3aTETh
npeaoMiieHus. [10CTOAHCTBO 4aCcTOThI

Hao0roieHre onTUYecKux sSBJICHUM,
MPOBEICHNE KOCBEHHBIX U3MEPECHUH,
HUCCJICIOBAHMS 3aBUCUMOCTEH
(MBUYECKUX BEIIMYUH U OTIHITOB

10 IPOBEPKE MPEAJIOKEHHON TUIOTE3BI
MIPU U3YUYEHUH SIBICHUU MTPETOMIICHUS
CBETa Ha TpaHMUIIC pa3zielia AByX Cpel,
MPEJIOMIICHUS CBETa B COOMparoie u
paccenBarolIeil TMH3aX, BOJTHOBBIX
CBOMCTB CBeETa.

Hab0mroienue mojgHoro BHyTpeHHETro
OTPAXKECHUS, U3YUECHUE MOJIEITH
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CBETa U COOTHOILIECHHE JIJIMH BOJIH
IIPU NEPEXOJE MOHOXPOMATUYECKOTO
CBETA Yepe3 IPaHulIly paszeiia IByxX
ONTHYECKHUX CPEJ.

Xon mydyen B mpusMe. [lucnepens cera.
CnoxHblit cocTaB 6emnoro ceeta. L{BeT.
[TonHOE BHYTpEHHEE OTPAXKEHUE.
[IpenenpHBIN yroJ NOJIHOTO
BHYTPEHHETO OTPaKECHHSI.
Cobuparonye 1 paccenBaoIne JIUH3BL.
Tonkas mmH3a. POKYCHOE PaCCTOSTHUE U
ONTUYECKAS CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS
TOHKOM C()eprUUECKOil JIMH3BI OT €€
r€OMETPUU U OTHOCUTEIBHOTO
MOKa3aTesl MPEJTOMIICHHUS.

dopMyia TOHKOW JTMH3BI. Y BEJIMYCHUE,
JABAEMOE JINH30M.

Xox nyya, TpoILIEIEro JUH3Y MO/
MPOU3BOJILHBIM YTJIOM K €€ TJIaBHOM
ontuueckou ocu. [loctpoenue
U300paKEHUN TOUKH U OTPE3Ka MPSIMOI
B COOMPAIOIINUX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMAaX.

OnTuyeckue npudopsl. Pazpemarorias
cnocoOHOCTh. ['1a3 kak onTuueckas
cucrema.

CBETOBOJA.

[Tomyuenue n3o0paxeHus! B CHCTEME
U3 IJIOCKOTO 3€pKajia U JIMH3bI,

B CUCTEME U3 JABYX JINH3.
KoHcTpyHnpoBaHu€e TENECKONUYECKUX
CUCTEM.

N3ydenue nossipusanuu CBeTa,
OTPaXEHHOTO OT MOBEPXHOCTHU
TURIIEKTPUKA, U3YYCHHE
UHTEPPEPEHIINH JTA3€PHOTO U3ITYUCHUS
Ha JBYX HICJIAX.

[Toy4yeHue crieKTpa u3iIy4eHus
CBETO/AMO/Ia IPH MOMOIIH
TU(GPaKIIMOHHON PEIETKH.

Pemenue pacu€THbIX 3a71a4 C IBHO
3aJaHHOU U HEIBHO 3aJIaHHOU
(bU3MYECKO MOJENbIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o TeMe «OnTuKay.

Pelenne kauecTBEeHHBIX 3a/1a4,
TpeOYIOIIKX MPUMEHEHHSI 3HAaHU I

1o TeMe «ONTHKaY.

[TocTpoeHue u pacuét n300paxKeHuu,
CO31aBa€MbIX MIJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30MU.

OnpenenexHue yciioBU TPUMEHUMOCTH
MOJIJIA TOHKOM JIMH3bI; TPAaHULL
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[Ipenensl npuMEHUMOCTH
r€OMETPUYECKON ONTHKHU.

BonnoBas ontuka. Matepdepenims
cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBust HaOMOIEHNS MAKCUMYMOB U
MUHAMYMOB B HHTEP(PEPEHIIMOHHOM
KapTHHE OT JIBYX KOTE€PEHTHBIX
MCTOYHUKOB. [IprMephI KI1acCUYecKux
MHTEPPEPEHIIUOHHBIX CXEM.
Hudpakuus cera. JuppakuuonHas
pemérka. Y cioBue HAOMIOASHUS
[JIABHBIX MAKCUMYMOB IPU MaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TUGPAKIIMOHHYIO PEIIETKY.
[Tonspusanus ceera.

TexHuyeckue ycTponcTBa u
TE€XHOJIOTUYECKHE MPOLIECCHI: OUKH,
JyTia, IepucKo, goTroarnrmapar,
MUKPOCKOII, MPOEKLIMOHHBIN anmnapar,
MPOCBETIECHNE ONTUKH, BOJIOKOHHAS
ONTHKA, TU(PPAKIIMOHHAS pEIIETKA

IPUMEHUMOCTH T'€OMETPUUYECKOM
OIITUKH.

O0psacHeHne 0COOEHHOCTEN MPOTEKAHUS
ONITUYECKUX SBJICHUI: UHTEP(DEPECHIINH,
IU(PPAKIUH, JUCTIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPaKEHUSI.

OOBbsCHEHUE YCTPONCTBA U IPUHIINIIA
JACUCTBHS OYKOB, JYTIbI, IEPUCKOIIA,
¢dboToanmnapara, MUKPOCKOTIA,
MIPOEKIIMOHHOTO anmnapara,
IU(PPAKIIMOHHON PEIIETKH, BOJOKOHHOM
OTITHKH.

OOBsicHEHNE TIPOCBETIICHUS ONTUKH.
PaboTa B rpynmnax mpu o0CyxJ1eHUn
BOIIPOCOB MEXIPEIMETHOI'O XapaKTepa
(manpumep, o reme «CBEeTOBbBIE
SIBJICHUS B IPUPOJICH)

Hroro no pazneny

60

Pa3znen 3. OcHOBBI ClIeMAJILHOM TEOPUHU OTHOCUTEJIBbHOCTH (naJsee - CTO)
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3.1

OCHOBBI
CIIEHUAIBHON TEOPUH
OTHOCUTEJIBHOCTH

I'paHnLIBI NPUMEHUMOCTH KIIACCUYECKON
MexaHuku. [locTynarsl cienuanbHON
TEOPHUH OTHOCHUTEIILHOCTH.
[IpocTpanCTBEHHO-BPEMEHHOM

[IpoBeneHne KOCBEHHBIX U3MEPEHUI
HUMITYJIbCA U DHEPTUU PEISITUBUCTCKUX
gacTull (1o ¢poTorpadusiM TPEKOB
3apsHKEHHBIX YaCTHUI] B MATHUTHOM
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unTepBai. [Ipeodbpazosanus Jlopenia.
YcioBue NpUYUHHOCTH.
OTHOCUTEIBLHOCTH OJITHOBPEMEHHOCTH.
3ameJIeHne BpEMEHHU U COKpAIllCHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIISITUBUCTCKOMN
YaCTHULIBIL.

CBsi3b MacChl C SHEPTUEH U UMITYJILCOM
PENATUBUCTCKON YaCTHULIbI. DHEPTUS
IIOKOSI.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKHUE MTPOLECCHI:
CITyTHHUKOBBIE MPUEMHHUKH, YCKOPUTEIU
3apSKCHHBIX YaACTHI]

roJje).

AHanu3 u onucanue GU3NIECKUX
SIBJICHHH C HCIIOJIb30BaHUEM ITOCTYJIATOB
CHeIMaIbHOU TEOPUH OTHOCUTEIHHOCTH.
OOBsicCHEHUE TIPUHITUTIA ISHCTBUS
CIIyTHHKOBBIX TPUEMHUKOB,
YCKOPUTEIICH 3apsHKEHHBIX YaCTHI

Hroro no pazuneny

Pasznen 4. KBanroBas pusuka
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4.1

Kopnyckynsipao-
BOJIHOBOM yaJIN3M

15

PaBHOBeCcHOE TEIJIOBOE H3JIyUYCHHC

(u3nydeHue abCoMOTHO YEPHOTO TEIIA).

3akou cMmelneHusa Bunaa. ['unoresa
Il1aEKa 0 KBaHTAaXx.

@DOTOHBI. DHEPTHUSA U UMITYJIbC (DOTOHA.
®oroaddext. Onbitel A.I'. CToneTosa.

3akoHbl poroaddekra. YpaBHeHue
Oiiamrerina 11 Gororddexra.
«KpacHnas rpanuna» pororddexra.
JlaBnenue cBeta (B 4aCTHOCTH,
JIaBJICHUE CBETa HAa a0COJIFOTHO

IIpoBeneHrEe KOCBEHHBIX U3MEPEHHUIA,
HCCJIEIOBAHUS 3aBUCUMOCTEN MEXKITY
(bU3NYECKUMHU BEIMUMHAMHU

MIpU U3y4YeHUU siBJICHUS (oTod(PdekTa.

Onpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
M3MEepeHUN (PU3NUECKUX BEITUYHUH.
OrnieHKa TpaHull MOTPEITHOCTEM.
Pemienne pacué€THbIX 3a7a4 C SIBHO
3aJaHHOM U HESIBHO 3aJIaHHOM
(bU3UYECKO MOJENBIO
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MOTJIOMIAIOIIYIO U a0COIIOTHO
OTPAXKAIOUIYIO TOBEPXHOCTH). ONBITHI
I1.H. JIeGenena.

BonnHoBele cBolicTBa yacTull. BosHbI
ne bpouns. JlnnHa BonHb! ne bpoia u
pasMepbl 00JaCTH JIOKATU3AIAH
JIBUKYIIEHUCS YaCTHUIIBI.
KopnyckynspHO-BOJIHOBOH JTyain3M.

Judpakiyst 3J€KTPOHOB Ha KpUCTaILIaX.

Crneunduka u3sMepeHnii B MUKPOMHUPE.
CooTHONIEHNS HEOTIPEIEIIEHHOCTEN
I'efizenbepra.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKHE MPOLIECCHI:
CHEKTPOMETP, (POTOIIIEMEHT,
(GbOTOMATUMK, TYHHEJIbHBIA MUKPOCKOTI,
COJIHEUHasi baTapesi, CBEeTOUO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn no Teme «KBaHTOBBIE
SIBIICHUSD.

Pemenne kauecTBEHHBIX 3aj1a4,
TpeOYIOIUX MPUMEHEHUSI 3HAaHU N

1o TeMe «KBaHTOBbBIE SIBJICHUSY.
Onpenenenue yciaoBUi NIPUMEHUMOCTH
KBaHTOBOW MOJIE/IH CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HUCIOJb30BAaHUEM YypaBHEHUS
Oiinmreina aia Gporoaddekra,
MIPUHIIUIIA COOTHOIICHUH
Heonpenenénnoctu I eiizenOepra.
OOBbscHEHUE IPpUHIMNA JEHCTBUS
CIIEKTpPOMETpa, (POoTO3IEMEHTA,
dboToIaTYMKa, TYHHEITBHOTO
MUKPOCKOIIa, COJTHEYHOMU OaTapen,
CBETOAMO/A.

Ucnonb3oBanue | T-rexnonoruit

pHu pabdoTe ¢ TONOJHUTETbHBIMU
MCTOYHUKAMU WH(OPMAIUH 110 TEME,
MX KPUTUYECKUM aHAJIM3 U OLIEHKA
JOCTOBEPHOCTH
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4.2

dusuka atroma

OnBITHI 11O HCCIICAOBAHNIO CTPOCHUA
aromMa. HHaHCTapHaH MOACIIb aTOMa

Pesepdopna.
[Toctynatsel bopa. U3nyuenue u

Omnpenenenue UIMHBI BOJIHBI JIA3€PHOTO
U3ITYYCHUS.

HabntoneHne nuHeyaTbIX CIeKTPOB.
HccnenoBanue criekTpa pa3peskeHHOT0
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norjoiieHrue (OTOHOB IIPH MEPEXo/ie
aToMa C OJIHOTO YPOBHSI DHEPTUU

Ha JIPYTOH.

Bupei ciektpoB. CriekTp ypoBHEH
JHEPIruM aToMa BOAOPOJA.
CHoHTaHHOE U BBIHYXIECHHOE
n3ny4yeHue cseta. Jlasep.
TexHnueckue yCTpoucTBa u
TEXHOJIOTUYECKUE IPOLIECCHI:
CHEKTPaJIbHBIN aHATU3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBI KOMIIBIOTED

aTOMapHOTO BOJAOPOJA U U3MEPEHUE
nocrosiHHoM Punbepra.

N3ydeHne ycTpoicTBa U AEUCTBUSA
CYETYMKA HOHU3UPYIOUTUX YACTHII.
Ornpenenenue ycloBHil IPUMEHUMOCTH
Mozenu atroma Pesepdopaa.
OObsicHEeHUE TPUHIIUINIA IEUCTBUS
CIIEKTPOCKOTIA, J1a3epa, KBAHTOBOTO
KOMIIBIOTEDPA.

AHanu3 KBaHTOBBIX IIPOIIECCOB

Ha OCHOBE IIEPBOT0 U BTOPOTO
roctynaros bopa
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4.3

du3uKa aTOMHOTO
aapa u
AIEMEHTAPHBIX
YaCTHUII

Hyxnonnas monens siapa ['elizenoepra—
NBanenko. 3apsn siapa. MaccoBoe
yucio saapa. M30Tomnsl.
PamnoaktuBHOCTh. Anb(ha-pacna.
DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacman. ['amma-nu3nydeHue.

3aKOH paJuOaKTUBHOIO pacnajia.
PannoakTrBHBIE U30TOMBI B IPUPOIE.
CBolicTBa HOHU3ZHPYIOLIETO U3ITYYEHUS.
BrusHre paguoakTUBHOCTH Ha JKUBBIE
opranu3mMbl. EcTrecTBeHHBI (OH
u3ydeHus. Jlozumerpusi.

OHeprus CBsI3U HYKJIOHOB B sIpE.
Anepusie cuibl. JlehekT Macchl sapa.
Anepnsbie peakiuu. JleIeHUE U CUHTES

[IpoBenenne nsmepeHni
paanoaKkTUBHOTO (oHA

C UCIIOJIb30BAaHUEM JTO3UMETPA U
HCCJIEIOBAHUE TPEKOB YaCTHUI]

(o roToBBIM (oTorpadusim).
N3yuenue nornomieHus: 0eta-4acTuil
AITIOMUHUEM.

Onpenenenue ycloBUil NPUMEHUMOCTH
MOJEJIA aTOMHOTO S1pa.

AHanu3 ¥ ONUCaHUE SJIEPHBIX peaKui
C HUCIIOJIb30BAHUEM ITOHATUN MAacCcOBOE
YUCIIO U 3apsij 1pa, SHEPTUs CBA3U
A5lpa, 3aKOHOB COXpaHEHUs 3apAna,
MacCOBOT'O YHCJIA U SHEPTUH B AJIEPHBIX
peakuusX, 3aKOHA PaIHOAKTUBHOTO
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anep. Snepusie peaktopsl. [IpodieMbl
YIPaBISEMOT0 TEPMOSIEPHOTO CUHTERA.
DKOJIOTUYECKUE ACTIEKTHI PA3BUTHS
SAIEPHON DHEPrETUKH.

Mertoapl perucTpauyu U UCCIEA0BaHUS
AJIEMEHTAPHBIX YACTUL.
dyHIaMEHTaIbHBIE B3AUMOICUCTBUSI.
bapuoHbI, ME30HBI U JIENITOHBI.
[IpencraBinenne o CTaHaapTHOMN
mozenu. KBapk-rimrooHHast MOJENb
aZpOHOB.

®wusuka 3a npenenamu CTaHIapTHOU
Mojenu. TémHast Mmatepusi U TEMHas
SHEPIusl.

EnnncTBO pmznueckoi KapTUHBI MUpA.
TexHuyeckue ycTponcTBa u
TEXHOJIOTUYECKUE ITPOLECCHI: T03UMETP,
kamepa BusnbcoHa, iAepHbIA pEeaKTop,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAs
O6omM0a, MarHUTHO-PE30HAHCHAs
Tomorpadus

pacraja.

OObsiCHEHUE PUHITNATIA JEHCTBUS
J03UMETpa, kKamephl Buibcona,
SJIEPHOTO PEaKTOpa, TEPMOSIAECPHOTO
peakTopa, aTOMHOM OOMOBbI, MATHUTHO-
PE30HAHCHOM TOMOTpaQuH.

AHanu3 1 OIleHKA BIUSHUSI
PaAMOAKTUBHOCTH Ha JKUBBIC
OpraHU3MBbI, a TAKXKE MOCIICICTBUI
Pa3BUTHS SACPHON YHEPTETUKU

C TO3UIMHN KOJIOTUUCCKOMN
0€30MacHOCTH; IIPEICTABICHUI

0 paIMoHaILHOM IPHUPOOTIOIB30BAHUH
(B mpo1iecce MOATOTOBKU COOOIIIEHHH,
BBITIOJTHCHHSI TPYIIIIOBBIX POCKTORB)

Hroro no pazneny

25

Pa3znen 5. JjieMeHTHI ACTPOHOMHUY U acTPOPU3UKH
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5.1

DIIEMEHTHI
aCTPOHOMUH U
acTpopU3UKH

12

DTarnbl pa3BUTHS ACTPOHOMUH.
[TpukiagHOE 1 MUPOBO33PEHUYCCKOC
3Ha4YCHHE acTpoHOMUH. [I[puMEeHUMOCTD
3aKOHOB (PM3UKU JIs1 OOBSICHEHUS

HaoGmronenue 38€31H0T0 HEDOA
HEBOOPYKEHHBIM IJ1a30M

C MCII0JIb30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUH IS OTIpEeACIICHUS
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MPUPOJBI KOCMHUYECKHX OOBEKTOB.
Metoabl aCTpOHOMHYECKUX
uccnenoanuii. CoBpeMeHHbIE
ONTHUYECKUE TEJIECKOIIBI,
PaANOTENECKOIbI, BHEaTMOChepHas
aCTPOHOMMUSI.

Bun 3Bé3nnoro ne6a. Co3pe3nus, sspKue
3BE3/1bL, IIJIAHETHI, UX BUAUMOE
JIBUKEHHE.

Connednas cucrema.

Comnue. CoylHEUHAst aKTUBHOCT.
Uctounuk sneprun ConHIa U 3BE3I.
3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU.
Jlnarpamma «CIEKTPaJIbHBIN KJIAcC —
CBETUMOCTB». 3BE3/1bI INIABHON
MTOCJIEA0BATEIBHOCTH. 3ABUCUMOCTD
«Macca — CBETUMOCTbY ISl 3BE3]T
TJIABHOM MTOCJIEN0BATENBHOCTH.
BnyTtpennee crpoenune 3BE3 .
CoBpeMeHHbIE NPE/ICTABICHUS

0 MMPOUCXO0XKIEHNH U 3Bosromu ConHia
Y 3BE3/1. DTAaIlbl )KU3HU 3BE3]I.
Muineunsiit Ilyts — Hama ["anaktuka.
[Tonoxenue n aemxenne CoiHIIa

B ['asmaktuke. TUIBI TATAKTHK.
Paguoranaktuku u kBa3apel. UEpHbIe
JBIPBI B SIIpax TATAKTHK.

MOJIOKEHUST HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro Noaylmapus u
SIPKUE 3BE3IBI.

Hab6mronenue B Teneckon JIyHbI, T1aHeT,
TYMAHHOCTEW U 3BE3HBIX CKOIUICHUM.
Yyacrtue B IUCKYyCCUU O POJIU
aCTPOHOMMH B COBPEMEHHOM KAPTHUHE
MHpA, B IPAKTUYECKON JIEATEIBHOCTH
YEJIO0BEKA U TAJbHEUIIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHUMU.

[ToaroToBka cooOUIEHUI O METOAAX
MOTYyYEHUSI HAYYHBIX aCTPOHOMUYECKHUX
3HAHUMN, OTKPBITUSAX B COBPEMEHHOM
aCTPOHOMUM.

[IpuMeHeHnEe OCHOBOMOJIATAkOIINX
ACTPOHOMHUYECKUX MOHATHI, 3aKOHOB U
TEOpuH IS aHAIU3a U O0BICHEHUS
(bU3HUYECKUX TIPOIIECCOB, MPOUCKOSATITIX
B 3BE3/aX, B 3BE3HBIX CUCTEMAX,

B MEXKTaJaKTUUECKOU cpelie, TBUKECHUS
HEOECHBIX TeJI, IBOJIIOITUH 3BE3 U
Bcenennon
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Bcenennas. Paciimpenne BeenenHou.
3akon Xa060mna. Pazberanue ranakTuk.
Teopus bonsmoro B3peiBa. PenukroBoe
U3IIyYEHUE.

MacmrabHas ctpykrypa BeeneHHOM.
MeraranakTuka.

Hepeménnsie npo6iemMbl aCTpOHOMUU

Hroro 1o pazaeny 12

Pa3nes 6. ®uznyeckuii NpaKTUKYM

6.1 dusnueckuit 16
MPAKTUKYM

Cnoco0bl n3MepeHus: GU3nIeCKuX
BEJIMYMH C UCIIOJIb30BAHUEM
AHAJOrOBBIX U IU(POBBIX
M3MEPUTENBHBIX TPUOOPOB U
KOMITBIOTEPHBIX TaTYNKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTEIILHBIE
HOTPELIHOCTH U3MEPEHUH (PU3UUECKUX
BesiMurH. O1ieHKa TpaHuIl
NOTPEIIHOCTEN

[IpoBeneHne KOCBEHHBIX U3MEPEHUH,
HCCIJIEIOBAHUM 3aBUCUMOCTEN
(hU3MYECKUX BEJIMYHH, POBEPKA
MPEI0KEHHBIX TUIOTE3 (BHIOOP

U3 paboT, OMMCAHHBIX B TEMATHYECKUX
paszenax «YYeHUYECKUI IKCIIEPUMEHT,
nabopaTopHbIe padOThI, TPAKTUKYM)

Hroro mo pazaemy 16

Pasznen 7. O6o01aroiee noBTopeHmne
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7.1

Cucremaruzanus u
00001IeHNE
IPEAMETHOTO

COJICpP KaHMS U OTIhITa
JIeSITEIbHOCTH,
IpUOOPETEHHOTO
IpY U3yYCHUH Kypca

15

O000111eHNE U cCUCTEMAaTHA3aLIHUA

coJiep KaHus pa3AesioB Kypca
«MexaHukay, «MojekyspHas Gu3uka
1 TEPMOIMHAMHUKAY,
«InexTpoauHaMukay, «Konedbanus u
BOJIHBIY, «OCHOBBI CTICITUATILHON TEOPHUH
OTHOCHUTEJIbHOCTHY, «KBaHTOBas

YyacTue B IMCKYCCHH O POJIH (DU3UKH U
aCTPOHOMHU B Pa3JIMIHBIX chepax
NEATELHOCTH Y€JIOBEKA.

[ToaroroBka cOOOIIIEHUN O MECTE
(bU3HYECKOM KapTUHBI MHPA B PSTY
COBPEMEHHBIX MPEACTaBICHUI

0 TIPHUPOJIE.
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¢buszukm 10-11
KJIACCOB

puznka», « IMEMEHTHI ACTPOHOMUU U
acTpou3uKm».

Ponb ¢puzuku u actpoHOMHM

B OKOHOMHYECKOM, TEXHOJIOTMYECKOM,
COITMAJILHOM 1 ATHYECKOU cepax
NEATEIBbHOCTH YEJI0BEKA, POJIb U MECTO
(UMK U ACTPOHOMUHU B COBPEMEHHOM
HAy4YHOHM KapTUHE MUpPA, 3HAUCHHE
ONMCATEIbHON, CUCTEMATU3UPYIOLIEH,
O0OBACHUTENLHON U MPOTHOCTUYECKON
byHKUMN PU3ndecKoil Teopuu, pob
(¢u3nueckoil Teopur B POPMUPOBAHUU
IpeICTaBICHUN O GU3NYECKON KapTHUHE
MHpPa, MECTO (PU3NYECKON KapTUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEICTABICHUI
0 IIpUpoae

BrimonHeHne yueOHbIX 3a1aHUH,
JEMOHCTPUPYIOIINX OCBOEHUE
OCHOBHBIX TOHATUH, (PU3NIECKUX
BEJINYMH 1 3aKOHOB Kypca (pHU3UKH
10-11 knaccos

Hroro no pazneny 15
PezepBHOE Bpemsi 10
OBIIEE KOJIMYECTBO 170
YACOB I1O ITPOT'PAMME
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