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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTesibHOM MporpaMmsbl, npeactaBieHHbIX B PI'OC COO, a Takxke
c yuéroM (enepasbHONH pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit @enepanuu, peaqu3yomux OCHOBHbIE 00pa30BaTeIbHbIC TPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0sI3aTeNbHOE NPEIMETHOE COIepIKAHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO IMOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM M pPa3JeioB
y4e0HOro TmpeaMeTa ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  O0ydarolIuxcs.
[TporpamMma 1o ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHUM, OOIIeil
CTpaTerud OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CPEACTBAMU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJjaul MPO(PEeCCUOHANBHON OPUEHTAIMH, HAMPABJICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEW KaxabIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAUMBI i1 MPOJOJLKEHHS O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DPU3UKO-
TEXHUYECKUM U HH)KEHEPHBIM CTICIIMATbHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs iIaHupyeMble pe3ysibTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpemaHero oOmiero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOM 1Jisi pa3pabOTKuM TpeOOBAHMM K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYarolUXCsl, OCBOMBIIMX
nporpaMmy 1o pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriTyOaEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO0/.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO FOJaM 00yUYECHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUUTENISIMHU (DU3HUKH JIJIS1 COCTABJICHHS CBOMX Pab0YHX IpOTrpamM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
IOPEIOCTaBIIAET BO3MOXKHOCTU I peaju3alid Pa3IUYHbIX METOJUYECKHUX
NOJIXOJOB K NpenoAaBaHuio (U3UKH HAa YIIayOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEeHUs 00s3aTeFHON YaCTH COAECPIKAHMS Kypca.

®du3rka Kak Hayka O HauOoJiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHbIN Kypce (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBIICHUN, HM3Yy4aeMbIX XHUMHEH, OHOJIOTHEH,
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dbuznyeckoit reorpaduet u actpoHomued. Mcrnonp3oBaHWE U AKTUBHOE
npuMeHeHue (U3NYECKUX 3HAHUW OMPENEeIIIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYeHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B GOpMHUpPOBaHNE YMEHUIN MPUMEHSTh HAYYHBIM METOJ] MO3HAHUS
MIPY BBIMIOJTHEHUU UMU YUE€OHBIX UCCIICTOBAHHM.

B ocHOBY Kypca (u3UKH Ha ypOBHE CPETHETO 00IIero 00pa3oBaHus MOI0KEH
pAIl Uael, KOTOPbIE MOKHO PACCMATpPUBATh KAK MMPUHLIUIBI €70 OCTPOCHUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBIIAETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HU3UKH
o0OBeMHEH BOKpYr (Qusnueckux Teopud. Bemgymum B Kypce sBISeTcCs
dbopmHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUM, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoNaracT HMCIOJb30BAHUE
T'YMaHUTAPHOTO TOTEHIHAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3HMKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTHYECKUMU TTpoOIeMaMHu.

Hoea npuknaonon nanpasiennocmu. Kypc gusuku yriry0ia€HHOTO ypoBHS
MpenoiaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
yYpOBHE OOMIMX MpEACTaBICHU M COBPEMEHHBbIC TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHUM, a TaKkXe 00CYKIeHUs
po0JIeM palMOHATIBFHOTO TPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHME cojiepKaHUs MPOTPaMMBbI TT0 (PU3UKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHIUANAX CUCTEMHO-AEATEIbHOCTHOrO noaxoaa. Jis ¢pu3uku peanusaius 3THX
MPUHITUTIOB 0a3UpyeTCsl Ha MCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 SKCIIEPUMEHTA,
BKJIIOYAIONIETO (POHTAIbHBIE YYEHUUYECKHE OMBITHI NP HM3YYCHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JIBa crioco0a peanusarui Gu3nIecKoro npakTukyma. B mepBom ciydae mpakTUKyM
npoBoauTcs Jmbo B koHIe 10 m 11 kiaccoB, au0O IOCJIE MEPBOTO M BTOPOIO
MOJIYTOANM B KaXKJIOM U3 3TUX KJIaccoB. BTopoii crnocod — 310 uHTerpaius padbor
MpPaKTUKyMa B CHCTEMY JIaDOpAaTOPHBIX padOT, KOTOPbIE MPOBOISATCA B MPOIECCE
u3ydeHus: pazzuena (temsl). [Ipu sTom moj paboTamMm TpakTUKyMa MOHHUMAETCS
CaMOCTOATEJIBHOE  HCCIEJOBAaHUE, KOTOPOE€ MPOBOJUTCA IO PYKOBOJCTBY

CBEPHYTOr0, 0000IMIEHHOTO BUIa 0€3 MOIMIArOBON MHCTPYKIIHH.
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B nporpamme mno @u3Mke cuUcCTeMa YYEHUYECKOrO0 H3KCIEPUMEHTA,
7ab0paTOpHBIX pabOT M MPaKTUKyMa TPENCTaBlICHA €IWHBIM TepedHeM. Brioop
TEMaTUKHU JJIS 3THX BHJIOB YYCHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISCTCS
y4aCTHHKaMHU 00pa30BaTEIBHOTO Mpollecca UCXO/I1 U3 0COOEHHOCTEW TOYPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMU TMPOBOJUTH TMPSAMbIE U KOCBEHHBIC
WU3MEPCHUSI, UCCIACAOBAHUSA 3aBHUCHUMOCTEH (PU3NYECKMX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO TPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yAENISIeTCs PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM 17151 pacUETHBIX 3a]1a4 TPUOPUTETOM SIBJISIOTCS 337]a4M C SIBHO 33JIaHHOMN
Y HESIBHO 3aJJaHHOW (PU3UYECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSTh U3yUeHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3fena Kypca, TaK U HHTETPUPYS
MIpUMEHEHNE 3HAaHUW U3 Pa3HbBIX pa3esoB. /sl KadeCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBJIAIOTCS 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHue TNPOTEKAHUS (PU3NUYECKHUX
SBJICHM M TIPOLIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolre BbIOOpa (u3nuecKon
MOJIEIN JUTSl CATYaIliy MTPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanusiMu @PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrieueHunto yuyeOHoro npoiecca Kype Gu3uku yriyOoJ€HHOro YPOBHSI Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX IMPEIMETHOTO
kabuHeta. B kaOunere (U3MKU JOJDKHO OBITH HEOOXOJMMOE JIabopaTOpHOE
o0opya0BaHUE 71 BHITTOJTHCHHS YKa3aHHBIX B MPOTPaMMe 10 (PU3HKE YICHUICCKUX
OTIBITOB, JJAOOPATOPHBIX PabOT M PadOT MPAKTUKYMa, a TaKXKe AEMOHCTPAIMOHHOE
obopy10BaHHE.

JlemoHCTpanonHoe obOopynoBanue (opmMupyercs B COOTBETCTBUU C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIui s
WCCJICMOBAHMUSI  M3y4aeMbIX  SBIIEHHH ¥  TPOIECCOB, OMIUPHYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pyIOBaHHE MJII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILICKTHI
7a00paTOPHOTO O0OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, & TaKKE KOMITBIOTEPHBIX
MU3MEPUTETFHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHU 1EJIIMHU U3y4Y€HUsI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHHE WHTEpPECa H CTPEMJICHUS OOydYarOIMXCS K HAYYHOMY
W3YYCHUIO TPUPOMBI, PA3BUTHE WX HMHTEIUICKTyaIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUN O HAYYHOM METOJIC MO3HAHUS U (HOPMHPOBAHUC
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;
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dbopMHUpoBaHKE YMEHUN OOBSCHATD SIBJICHUS C UCIOJIB30BAHUEM (DU3UUECKUX
3HAHUHN W HAYYHBIX JTOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O PpONM (PU3UKK 17 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX chepax  Oymyuei
npoecCHOHANBbHON  JESATENbHOCTH, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
nanbHenIeMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTmxeHne 3TUX lenei o0ecrednBacTCsl pelIeHUeM CIEeIyIOMMUX 3a7ad B
npoliecce u3yyeHus Kypca GU3NK1 Ha YPOBHE CPEHET0 00IIero o0pa3oBaHuUs:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYIIpHYI0O  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JIEMEHTHI aCTPOPHU3UKY;

dbopMHpOBaHNE YMEHHUI MTPUMEHSATH TCOPETUICCKUE 3HAHUS I OOBICHCHHUS
bu3nUecKux SIBJICHUN B MPUPOJE W JUIsI MPUHITHS TPAKTUYECKUX DEIICHUN B
MOBCEHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB pEIICHUS PAa3INIHBIX 337124 C SIBHO 3aJaHHOHN (hU3HMIecKoi
MOJIeJIbIO, 3a/lad, MOJPa3yMEBAIOIINX CaMOCTOATEIBHOE CO3JaHue (HU3MUECKOn
MOJICNIA, aJeKBaTHOW YCJIOBHSM 3a/laud, B TOM 4YHCJE 3aJad WHKEHEPHOIO
XapakTepa;

noHMMaHue (U3MUYECKMX OCHOB M TMPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, MX BIUSHUSA Ha OKPYXKAIOIIYIO CPEIY;

OBIIQJICHNE METOJAAMH CaMOCTOATEIBHOTO TIUIAHUPOBAHUS W MPOBEICHUS
bu3MYeCKUX OKCIEPUMEHTOB, aHajdW3a W MHTEpIpeTaluu  uHOOpMaIuH,
OIpe/IeNICHUs IOCTOBEPHOCTH MOJyUYEHHOTO PEe3yJIbTaTa;

CO3/IaHME YCJIOBUW IS Pa3BUTHS yYMEHHH MPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITETHHOCTH;

pa3BuTHE UHTEpeca K chepaMm mpodecCUOHAIbLHON e TEIbHOCTH, CBA3aHHOMN
¢ (PUBHUKOM.

B cootBerctBun ¢ tpedboBanusimu OI'OC COO yroyOnéHHBIN YypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus BbIOMpaeTcs OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJOHKEHHE
o0Opa3oBaHuUs MO CHEIUATBLHOCTIM (PU3UKO-TEXHUUYECKOTO MPOQUIISL.

Ha uzydenne ¢pusuku (yriayO0naEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus otBoutcs 340 gacoB: B 10 kiacce — 170 gacoB (5 yacoB B HENEIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemerii B mporpamMme mo (¢U3MKE TMepeueHb JabopaTOpHBIX U
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElIaeT BBIOOP
MpOBeNCHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBHUIYATBHBIX
O0COOCHHOCTEM 00yJarOIIUXCA.
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COAEPXKXAHUE OBYUYEHUA

11 KIIACC

Paznen 1. DiekTpoanHamMmmnka.

Tema 1. Maznummnoe noae.

B3aumoneiicTBUEe TOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexktop MarHUTHOM HWHAYKUUH. [IpuHUOMO cynepno3unuu
MAarHUTHBIX NOJIEN. JIMHUYM MarHUTHOW MHAYKIIUH.

MarnuTHoe 1o0Jie NMPOBOAHUKA ¢ TOKOM (TIPSIMOTO IPOBOJHHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBHoKEHUE 3apsKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MarunuTtHoe 1nose B BeuiecTBe. @eppoMarHeTUKy, napa- u JuaMarHeTUKH.

TexHuyeckue YCTPONHCTBA M TEXHOJOTHYECKHE IPOIECChl: MPUMEHEHHE

ITOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHUuTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATENH SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptnna 7uHMA  WMHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

KapTuHa 1mMHMN MarHUTHOW MHAYKLIHWH TIOJIS JUTMHHOTO IIPSIMOTO ITPOBOIHHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBm>XeHHs My4yka 3JI€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre MarHuTHOTO MOJI IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB heppOMarHeTUKOB.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTa HA PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKOMU. IlOTOK BekTOopa MarHuUTHOU
uaaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMArHUTHOM uWHaykuuu Papases.
Buxpeoe anekrpuueckoe noie. Toku Oyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM

IoJIe.
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IIpaBuio Jlenna.

NunyktuBHOCTh. KaTylllka HMHAYKTUBHOCTH B I1I€MM TOCTOSIHHOTO TOKA.
SBnenne camonnaykuuu. IJ1C caMOMHIYKIUN.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJIOIMYECKHUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/, 3alllUTa OT JIEKTPU3ALUU T MPU ABUKEHUU B MArHUTHOM T10JI€
3eMJIu.

Jemoncmpayuu.

HaOnronenue siBeHus 3J€KTPOMArHUTHOM HHIYKIUU.

UccnenoBanne 3aBucumoct IJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHUTHOTO MOTOKA.

[IpaBuio Jlenua.

[TaneHue MarauTa B alFOMUHUEBOM (MEeIHOM) TpyoOe.

SIBneHne cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/1C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LIEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnpeneneHne MHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBICHUS] CAMOUHAYKIIHAH.

COopka MoJienn 2JIEKTPOMAarHUTHOTO TeHepaTopa.

Pasznea 2. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

KonebarensHast cuctema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonunueckue konedbanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEpruu). BeiBoj
JTMHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

AmMmutyaa u ¢asza kojnebaHui. CBsi3b aMIUIMTYIbl KOJEOAHUN HCXOAHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepwon m uacrota koneOanwii. Ilepwon Mambix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsatue o 3aTyxammux KojebdaHusx. BeiHyxaeHHbie Kojebanus. Pe3oHaHc.
Pe3zonancHas kpuBas. BnusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kaudelid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTLHOTO ABMKCHHUS.

Habmroienue He3aBUCMMOCTH MEepHo/ia MallbIX KoieOaHuil rpy3a Ha HUTU OT

AMILIINTYIBI.
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HccnenoBanue 3aTyXammux KojieOaHui U 3aBUCUMOCTH MepHoJia CBOOOIHBIX
KOJIe0aHUM OT CONMPOTUBIICHUS.

UccnenoBanue koynebaHUWN Tpy3a Ha MACCHUBHOM MpPYXHHE C UEJIbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs YHEPTUU MPU KOJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

HaGnronenue pezoHanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

W3mepenne mnepuoga CBOOOTHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasTHUKOB.

M3yyeHue 3aKOHOB JBUKEHUS TeJa B XO€ KOJeOaHN Ha yIIPYyTOM IMO/BECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[TpeoOpa3oBanue F3HEPTUU B IPYKUHHOM MasSITHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIUX KOJIEOaHUIA.

HccnenoBanre BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. InexkmpomazHumHnsle Koebanus.

Konebatenbubiii KoHTYp. CBOOOJAHBIE 3IIEKTPOMAarHUTHBIE KOJICOaHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJE0AaTeIbHOM KOHTYpE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemenHblii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHUs MpU Pa3IMYHOM (opme
3aBUCUMOCTH MEPEMEHHOIO TOKA OT BPEMEHH.

CuHyconanbHbIi NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NU CHHYCOMJAIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

WneansHbiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U MoTpedIeHUE
AIEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHUM OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOLIMX JIEKTPOMATrHUTHBIX KOJIEOAHUI.

Mogenb 35eKTPOMAarHuTHOTO TeHEPATOPA.

BriHyXeHHbIE CHHYCOUJATbHbBIE KOJICOaHMUS.
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Pe3ucrtop, Karymka MHAYKTUBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKaA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAVMHEHUHU PpPE3UCTOpa, KATYLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y CcTpoicTBO 1 MPUHIIMI ASHCTBUS TpaHChopMaTopa.

Monenb TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDI.

MexaHudeckue BOJHBI, YCIOBHMS HUX pacnpocTpaHeHus. llomepeunsle u
IpOJOJIbHBIE BOJNHBL lleproa, CKOpocTh pacHpocTpaHEHUsT W JJIMHA BOJIHBIL
CBoiicTBa MEXaHUYECKHMX BOJIH: OTpa)XCHHE, MpeloMJIeHUE, MHTepdepeHIus U
nudpaxims.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS JJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CpoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI pagnuOCBsI3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHa, Tenepon, CBU-neusb,
yJIBTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepeniiuu u qudpakiny MEXaHUYECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBaHre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIIEHUE,
noJisipu3anus, tudpakuus, uHTepdepeHIHs.

Oo6HapyxeHue HHOPaKPaCHOr0 U yIbTPaQUOIETOBOTO U3TYUEHHUN.
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Yuenuueckuii skcnepumenm, nabopamopmuvie padbomot, RPAKMUKYM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. JIyd cBera.
To4yeuyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0paxxeHui B
riockoM 3epkaie. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTAa. AOCOIIOTHBIN MOKa3aTelhb
npesnomMieHusi. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHNE JJIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHIECKOTO CBETA YePE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xon nyueit B mpusme. [ucnepcusi cBera. CioxHBIA cocTaB 0eloro cBera.
LBer.

[TomHOoe BHYTpeHHEe OoTpakeHue. lIpenenbHblii yroya MoJHOrO BHYTPEHHETO
OTPaKECHMUSL.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHUYECKAs] CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cepuyeckoil JHMH3BI OT €€ TEeOMETPUUM U OTHOCUTEIBHOIO IOKa3aTens
IIPETOMIICHHS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoa jyda, MPOLIECANIETO JWH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakKeHU TOYKM W OTpe3Ka NpPsIMOM B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOMIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: OYKH, JIYIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OINTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKIINOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIeHNs CBETA.

HabGnrogeHue nojHoro BHyTPEHHETO OTpakeHHs. MoJesnb CBETOBOA.
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HccnenoBanue XoJa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPAILIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpoCKoIa, TeJIECKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnrogenue BETOB TOHKUX IUIEHOK.

Habmonenue nudpakiuu cBeta.

N3yuenne nudppakiiMOHHON PEIETKH.

HabGmronenue nudpakiimoHHOTO CIIEKTpa.

HaOmnronenue nucnepcuu cBera.

HabGnronenue noasipu3zaluy CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

N3mepeHune nokazaress npesioMJIEHUs CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenne poKyCHOro pacCTOSIHUSL PACCENBAIOIINX JIMH3.

[Tosryuenue n300pakeHUs: B CUCTEME U3 INIOCKOTO 3€pKajla U JINH3HI.

[Tosryuenue n300pakxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

Habnronenue nudpakuuu, nHTEp)EpEeHINN U MOJISIpU3aIii CBETA.

N3yueHne noyisipu3alvy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue naTEpPEpeHIINY JIa3epPHOTO U3ITyUYCHHS Ha IBYX IIEIISX.

Halmronenue nucnepcum.

HaOmronenue u ucciaegoBanue qu(ppakiimoOHHOTO CIEKTpa.

N3Mepenue I1rMHbI CBETOBOUM BOJIHBI.

[Tonydyenue criekTpa U3Iy4EHHUS] CBETOAMO/A MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pasznes 3. OcHOBBI CIeHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKOM MeXaHuKu. [locTynaTel ciennaibHON
TEOPHUH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILEHUE JITIUHBI.

DHEPrusi ¥ UMIYJIbC PEIISITUBUCTCKON YaCTHIIbI.

CBs13b MaccChl C SHEPruel U UMIYJIbCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
MIOKOSI.

TexHrUecKue YCTpPOWCTBA M TEXHOJOTUYECKHE MPOLIECChl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

YyeHndeckuil SKCIIEpUMEHT, J1a00paTOPHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HSHEPrUU  PEIATUBUCTCKUX 4acTull (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Pasznen 4. KantoBasi pusuka.
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Tema 1. Kopnyckynapno-60nno6oii 0yaausm.

PaBHOBecHOE TEIIOBOE H3NIyuyeHUE (M3IydeHHE aOCONIOTHO YEPHOTO Teja).
3akoH cMmemenuss Buna. 'nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®orordpdext. Onbitel A. I'. CroneroBa. 3akonbl poTodPdekra. YpaBHeHHE
OunmTerHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBeta (B 4YaCTHOCTH, JaBJiEHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOenena.

BosHOoBBIE cBOMCTBa yactul. Bonnel ne bpoird. Jlnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alMu JABWXKYyLIeHcs vactuubl. KopmyckymnsipHo-
BOJIHOBOM yanu3m. Ju@pakius 3JeKTpOHOB Ha KpUCTaIIax.

Crneunduka nzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
(doTo3nEMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO.

Jemoncmpayuu.

®doTo3(ddeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (POTOdPdeKTa.

HccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

Ceeroauo.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinHoi [1nanka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTHY CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OneIThl IO KCCIAEAOBAHUIO CTpOEHUsA aroma. [lnaHerapHas Mojaenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre GOTOHOB MpH MEpexoie aToma ¢
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.

Buapl ciektpoB. CieKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BBIHYXJCHHOE U3JlydeHue cBera. Jlazep.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mogens onbita Pezepdopaa.

HaOmronenue TMHENYaThIX CIIEKTPOB.

Y CTpONCTBO 1 AEUCTBUE CYETYMKA HOHU3UPYIOIIUX YACTULL.

OmnpeneneHue JIMHBI BOJIHBI Ja3€PHOTO U3TyUYCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomeol, NPAKMUKYM.
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HaOnronenue nuHelyaToro cnekTpa.

HccenenoBanue CrieKTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnas mozens siapa ['eiizenbepra—lMBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PagnoaktuBHOCTh. Anbda-pacnaa. ONEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyueHue.

3aKOH pPaJANOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiicTBa MOHU3HUPYIOLIEr0 W3JIy4YeHUs. BiusHue paJrOaKTUBHOCTH HA YKUBbIE
opranu3mbl. EctecTBenHslit poH u3nydenus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. SAnepubie cuibl. JledekT Macco sapa.

SAnepusle peakuuu. Jlenenue u cunrtes saep. Snepueie peakropsl. [Ipodaemsl
YIOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKTHl PAa3BUTHSA
AIEPHON DHEPTIETUKH.

Mertonap! perucTpanyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

@DyHIaMEHTaJIbHbIE B3aUMOJACHCTBUA. bapuOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CranmapTHON Mozenn. KBapK-TJIFOOHHAs MOJENb aIPOHOB.

®uzuka 3a npenenamu CrangapTHol Moaenu. TéMHas MaTepuss U TEMHas
DHEPIUsl.

EnuHCcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, s/iepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30HaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, nPAKMUKyM.

HccnenoBanre TpeKOB YacTHUIL (110 TOTOBBIM (OTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHUEM.

Pa3zgeu S. DiieMeHTBI ACTPOHOMHUM U ACTPOQU3UKH.

Otansl pa3BUTHA acTpoHOMUU. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH i1 OOBICHEHHS] MPHUPOJIbI
KOCMHUYECKHX 00BEKTOB.

MeTonbl  aCTpOHOMHUYECKUX HccienoBaHuid. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé&3nHoro nHeba. Co3Be3ausi, sipKkue 3BE3BI, IUIAHETHI, UX BHIMMOE
JBHYKEHUE.

ConuHeyHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3I.

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrnieKTpaibHbIN KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM MOCIEI0BATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IOCIIENOBATENBHOCTU. BHYyTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUH U 3Botouuu CoJIHLIA U
3BE3/1. DTalbl )KM3HU 3BE3/L.
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Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenue u nBuxenue ConHua B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Maciirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsle npo0iaemMbl aCTPOHOMHH.

Yuenuueckue naonwoenus.

HabGmronenus: 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUMN JJIs1 ONPENETICHUS MOJIOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3usg (CeBEepHOro MOJIyIIApUs U SIPKUE
3BE3/BI.

HabGmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Pu3nyecKuil NPaKTUKYM.

Cnioco0b1 u3MepeHust (U3NIECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
IU(GPOBBIX HW3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3NUYECKUX BETUUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHHE KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUKA  3aBUCHMOCTEU
(Gu3MYEeCKUX BEIUYMH, NPOBEPKA MPEMJIOKEHHBIX TMIOTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, MPAKTHKYM).

O0o01maroiee MOBTOPEHUE.

O6o0uIeHne U cucTeMaTH3alus CoJIep KaHus pa3feioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOAUHAMUKAY, « ITEKTpOuHaAMUKay, «Konebanus u
BOJIHBDY, «OCHOBBI CHENUAIBHOW TEOPHUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « IEMEHTHI aCTPOHOMHUH B aCTPOPUZUKNY.

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTeIbHOCTH YEI0BEKa, pOJib U MECTO (DU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAy4YHOU KApTHUHE MUpPA, 3HAYECHHE ONMUCATEIBHOU,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW W  MPOTHOCTHUYECKOW  (DyHKITHIA
bu3ngecKoil Teopuu, poJib GU3UIECKON TEOpUU B (POPMUPOBAHUH MPEACTABICHHMA
0 (u3MUYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILEM Py
COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX NIPEACTABIECHUNA O IPUPO/IE.

MesknpeaMeTHbIE CBSI3H.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3aHHbIE C USYUEHUEM MEM 00068 HAYUHO20
no3HanuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
HNOTPENTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPLL, b pPOoBas 1a00paTOPHsL.
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Mamemamuka: peuieHUE CUCTEMBl YpPAaBHEHUW. TpPUTOHOMETPUYECKHE
(GYHKIIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJE€CTBO. BEKTOpHI M MX IPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHble 3neMeHTapHBIX (yHKUMA. [lpu3Haku nogoOusi TPEYroJbHUKOB,
OIpeeNICHUE MIIOIAAN IIIIOCKUX (GUryp U 00bEMa Tell.

Buonozua: >nekrpudeckue SBICHHWS B JKUBOM IPHUPOJE, KOieOaTENbHBIE
JBW)KCHUS B JKUBOW MPHUPOJAE, OKOJOTHMYECKHME PHUCKH IIpU NPOU3BOICTBE
JIEKTPOIHEPTHH,  DIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JMAarHOCTMKAa B MEIWLMHE, ONTUYECKHUE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTALIMYECKAs CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHAIHU3.

I'eocpagpua: marHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYA,
(doTochEMKa 3eMHOM MOBEPXHOCTH, celicMorpad.

Texnonocusn: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, 3JIEKTPOMAarHuTOB,
ANEKTpOJABUTATENb AKOOH, reHepaTop MEPEMEHHOI0 TOKa, WHAYKI[MOHHAS I€Yb,
JIMHUU 3JIEKTpoIepenad, 3JIEKTPOABUraTelb, pasap, paaiuoNpUEMHUK, TEIEBU30D,
anTeHHa, TtenepoH, CBY-meub, ynabTpa3ByKoBass JMarHOCTHMKa B TEXHUKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIyTHUKOBBIE
MPUEMHHKH, SJIEPHAs DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.
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[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH TPAKAAHCKOM MO3UIIUU 00YUAIOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

e TMPUHATHUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPATHYECKHUX LIECHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOlIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3anuu;

e YMEHHE B3aUMOJICUCTBOBaTh C  COLMAIBHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTH K TYMaHUTAPHOM M BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (GU3NIECKON HAyKe.

TPYAOBOI'0 BOCIIMTAHHUSA:

e HHTEpEC K pa3nu4HbIM chepaM MpoPecCHOHAIBHON ACATEIHHOCTH, B TOM

YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHUE COBEPIIATh OCO3HAHHBIM

[lokyMeHT co3aaH B 3nekTpoHHo chopme. Ne 254 ot 02.10.2023. UcnonHutens: Mnsizosa IM.o. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 16 u3 26. CTpanuua cosgara: 02.10.2023 10:37 =¥ TATAPCTAH



BbIOOp Oynymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
IUTaHBbI;
e TOTOBHOCTH U CIIOCOOHOCTB K 00pa30BaHMIO M CAMOOOPa30BaHHIO B 001aCcTH
¢u3MKK Ha IPOTSHKEHUU BCEH KHU3HH.
IKOJIOTHYECKOr0 BOCIIUTAHMSA:
e C(POPMHPOBAHHOCTH IKOJIOTUYECKOH KyJIbTYpbl, OCO3HAHHUE IJI00ATBHOTO
XapakTepa 3KOJIOIrMUECKUX Mpooiem;
e IUIAHUPOBAaHME U OCYIIECTBICHHE NEHCTBHI B OKpYXKalolled cpeae Ha
OCHOBE 3HaHUS 11Tl YCTOMUMBOTO pa3BUTHSI YEIOBEUECTBA;
e pACIIMPEHHE OMbITa JEATEIBHOCTH SKOJOTHYECKOW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.
LHEHHOCTH HAYYHOI0 MO3HAHUS:
e c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (UZNUYECKOIN HAYKU;
e OCO3HaHME LIEHHOCTH HAyYHOM NEeATENBbHOCTH, TOTOBHOCTH B IIpoIiecce
U3y4eHUS (QU3UKHA OCYIIECTBISATh MPOCKTHYIO M HCCIEI0BATEIBCKYIO
NEeSTEIbHOCTh UHUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jlornueckue AeMcTBUA:
e CaMOCTOSITEILHO  (OPMYJIUPOBATH U  aKTyaJu3UpoBaTh MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONpPEACHATh IEIU JSATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTYKCHUS;
e BBISBIATH 3aKOHOMEPHOCTHM M TIPOTHUBOPEUMSI B PpaccMaTPUBAEMbBIX
(bU3UYECKUX SIBJICHUSX;
e pa3zpabaThIBaTh IUTAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIINXCS
MaTepHUaIbHbIX U HEMaTEpUAIbHBIX PECYPCOB;
e BHOCUTb KOPPEKTHUBBI B JICSITEIBHOCTh, OILIEHHMBATh COOTBETCTBUE
pEe3yJIbTATOB LIEJSIM, OLIEHUBATh PUCKHU MOCIIEACTBUMN AEATEIHHOCTH;
e KOODJMHMPOBATH U BBHINOJHATH pPabOTy B YCIOBHUSX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
e Ppa3BHBATh KPEATUBHOE MBIIIJICHUE IIPH PEIICHUH YKU3HECHHBIX IPOOIIEM.
Ba3oBhIe nccieaoBareabCcKHe AeiiCTBUA:
e BJAJCTh HAYYHOU TEPMHHOJIOTHEH, KIIFOYEBBIMU MOHATHUSAMH U METOJaMU
buznyecKoil HayKu;
e BIAJCTH HAaBBIKAMH  y4e€OHO-HCCIIEIOBATEIILCKON | MIPOEKTHOMN
NEATeIBHOCTH B 00JacTH (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
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CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEIIeHus 3a1ady  (HU3MIecKoro
COJEpKaHusl, MPUMEHEHHIO PAa3INYHBIX METOJ0B MTO3HAHUS;

e BJIAACTh BUIAMH JCSATCIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINN, TPEOOPA30BAHNIO M IPUMEHEHHUIO B PA3ITUIHBIX YICOHBIX
CUTyaIusiX, B TOM YHUCJIC MPH CO3JaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
buzukwy;

e BBIABJIATh NPUYUHHO-CIECICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ peIIeHUs, HaxOguTh apryMEHTHl  JJIA
JI0Ka3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

e AHANM3UPOBATH TMOJYYCHHBIE B XOJAE PEIHICHHUA 3aJaddl Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHNUE B
HOBBIX YCIIOBUSIX;

e CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 3aJaud B 0OpPa30BATEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

e JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIIECHUBATh MPHUOOPETEHHBIH OIIBIT;

e YMETb NEPEHOCUTh 3HAHUA 1O (U3MKE B MPAKTHYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

e YMETb MHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

e BBIIBUTaTh HOBBIE HJIEH, TIPEIaraTh OPUTHHAIBHBIE TIOAXOAbI U PEIICHNUS;

e CTaBUTH NPOOJIEMBI U 337129, JOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUSI.

Pabora c nunopmanueii:

e BJAJIETh HAaBBIKAMU MOJyUYEHUsI HHPOpMALH (PU3UUECKOTO COACPKAHUS U3
UCTOYHUKOB pAa3HBIX THIIOB, CaMOCTOSITEILHO OCYIIECTBISTh TTOUCK,
aHalli3, CHCTEMAaTH3allMi0 M WHTEPIpeTanui0 WHPOPMAIUU Pa3IHIHBIX
BUJIOB U (DOpM TIpe/ICTaBICHMS;

e OIICHUBATh JOCTOBEPHOCTh HH(POPMAIUH;

e HCIOJB30BAaTh CpPEICTBA HMH(GOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

e CO3/aBaTh TEKCTHl (PU3UYECKOTO COAEPKAaHMS B Pa3IMUHbIX (opmarax c
yu€TOM Ha3Ha4YeHWs WHGOpMAalMKd M IIEJIEBOM ayAWTOpUHU, BBIOMpas
ONTUMAaJBHYIO (POPMY TIPEICTABICHUS U BU3YATH3AIIH.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:

e OCYIIECTBIATH OOMIEHHEe HA Ypokax (UMK U BO BHE-YPOUHOU
JeSITEIIbHOCTH;

e pAcMoO3HaBaTh TNPEANOCHUIKH KOH(MIMKTHBIX CHUTyallMid M CMArYaTh

KOH(JIUKTHI;
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e Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

e TIOHMMATh U UCITOJIH30BATh MPEUMYIIECTBA KOMAHIHON U UHANBUIYaTbHON
paboTHI;

e BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX JIEUCTBUM C Y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KOro 4jeHa KOJUIEKTHBA,;

e IMPUHUMATH LEJIU COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBAaTh U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIXKEHHUIO: COCTaBIsATh IUIaH
NENUCTBUMN, paclpeieisiTh POJIU C YYETOM MHEHUN YY4aCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

e OLEHMBATh KAayeCTBO CBOEr0 BKJIAJA M KaXKJOr0 YYaCTHUKA KOMaHIbI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

e IIpe/UIaraTb HOBBIE IPOEKTHI, OLIEHHWBATh HJEU C IO3UIHUH HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

e OCYIIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IUUYHBIX
CUTYaLIHSIX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh HHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBUS
Camoopranusamnus:

e CaMOCTOSTEJIBHO OCYILIECTBIISITh TO3HABATENIbHYIO JIEATEIBHOCT B 00JIaCTH
(U3UKK U ACTPOHOMHMH, BBISBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1a4H;

e CaMOCTOSITEJIBHO COCTABJIATH IJIAH PELICHUs PACYETHBIX U Ka4€CTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKONW paboOThl ¢ yYETOM HMEIOLIUXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

e JIaBAaTh OLIEHKY HOBBIM CUTYallUsM;

e pacHIMpSATh PAMKH YYEOHOIO MPEAMETA HA OCHOBE JIMYHBIX MPEANOUYTEHUH;

e JeJaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLEHUBATH NPUOOPETEHHBIN ONBIT;

e cnocoOcTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO 3PYIUMLMUA B 00JACTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

e JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B I€SITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

e BJAJACTh HaBbIKAMHM IIO3HABATEJIbHON peQueKCMH KaK OCO3HaHHUSA
COBEPIIAEMBIX JEHCTBUN U MBICIUTENIBHBIX MMPOLIECCOB, UX PE3YJIBTATOB U

OCHOBAHMUI;
e HCIIOJB30BATH HpI/IéMBI pe(i)J'IGKCI/II/I JJI OICHKHU CHUTYalluu, BBI60pa BEPHOI'O
PEIICHUAA,
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e YMEThb OIICHMBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHIDKEHHUIO;
e TPUHUMATh MOTUBBI M ApPryMEHTHl JAPYTUX NpU aHaju3e pe3yJIbTaToB
NesITeTbHOCTH;
e TpUHHUMATH ceOs, TOHUMAsI CBOM HEOCTATKH U JIOCTOMHCTBA;
e TMPUHMMATH MOTHUBBI M apPTyMEHTHl JAPYTUX IPH aHaJH3€ pPe3ylbTaToOB
JeSITEIIbHOCTH;
e TIPU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.
B mporiecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMBbI IO
¢uszuke [ YpPOBHS CpeAHEero oOmero oO0pa3oBaHUS Yy OOyYaroIIMXCs

COBEPILICHCTBYETCS OMOIMOHATHHBIH WHTEJUICKT, MPEIIOIararoIIui
c(OpPMUPOBAHHOCTD:
e CAaMOCO3HAaHHUS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIKOYAOIIETO CAMOKOHTPOJIb, YMEHHUE ITPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJCHUE, CIOCOOHOCTh aalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOYAIOUIEN CTPEMIIEHUE K JTIOCTMKEHHIO LIENIH
U yCIieXy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHE E€HCTBOBATh, UCXOA U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYIMX, YYUTHIBaTh €ro MpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COUMAJIbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIHOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOH(MIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI
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K xonity o0yuenus B 11 knacce npeqMeTHbIE pe3yabTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHUM:

e TOHUMATh POJIb (PU3UKU B SIKOHOMUYECKOM, TEXHOIOTHYECKOM, COLIMATILHON
U ATUYECKON cdepax IesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYyYHOU KapTHHE MUPA, POJIb ACTPOHOMHUH B MPAKTUUECKOU
JEATEIbHOCTH YEJIOBEKA U JANbHEHIIEM HAay4YHO-TEXHUYECKOM PAa3BUTHH,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW (YHKIUNA (PU3NUECKOW TEOPUH — DJIEKTPOJUHAMUKH,
CHEeIUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, POJIb
¢uznyeckoit Teopun B (HOPMUPOBAHUU TPEACTABICHUN O (HU3HUECKON
KApTUHE MHpaA, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHI O IPUPOJIE;

e pa3nMyaTh yCIOBUS IPUMEHUMOCTH MOJiesel (PU3NUECKHX Tel U MPOIIECCOB
(sIBJIEHUI): OTHOPOAHOE ANIEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIA,
rapMOHHUYECKHE KOJEOaHMsl, MaTEMaTUYECKUd MAasTHUK, HACATbHbBIN
PY>KAHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, UJeanbHbINA
Kosie0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIEIE aTOMa, aTOMHOTO Si/jpa U
KBaHTOBOW MOJIEJIH CBETA;

e pa3nuuaTh ycHOBUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB
OTrPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATH U OOBACHATH SJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIEC IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH MU
CHEIUalbHOW  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpPaHEHHUS
AIEKTPUYECKOTO 3apana, cuina Awmmnepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOW  WHAYKIMHM, TnpaBwio  Jlenma, cBa3p  JJC
CaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
WU3MEHEHMS CUJIBI TOKA, IOCTYJAThI CIELUAIIBHON TEOPUH OTHOCUTEIBHOCTH
OUHIITEHA);

e AHANM3HUPOBATH U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUS, UCIIOJIb3YSI
MOJIOKEHUSI  KBAaHTOBOW  (u3uku  (ypaBHEHHWE  ODWHINTEHHA IS
dotordekra, mepBIit 1 BTOpOI MOCTyIaThl bopa, MpUHIIKIT COOTHOIIICHUS
HeonpenenéHHocte [elizeHOepra, 3aKOHBI COXpPAHEHHUS 3apsSA0BOTO H
MacCOBOTO YKCEJ U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacmajna);

e ONHCHIBATh (PU3WYECKUE TMPOLECCHl U SBJICHMS, UCHOJb3YS BEINYUHBIL:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJIs, Pa3HOCTh MOTEHLUUANOB, OAJIEKTPOJABIKYINAS CHUJIA, WHIYKIIHUS
MarHUTHOTO TOJIsl, MarHUTHBIA MOTOK, cujia AMmepa, UHAYKTHUBHOCTD,
ANEKTPOJBIKYINAS. CUJIAa CAMOMHIYKLUMH, 3HEPTrusi MArHUTHOTO MOJIS
IIPOBOJHUKA C TOKOM, PEJIATUBUCTCKUI UMITYJIbC, TOJIHASI SHEPTUS, SHEPTUSI
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MOKOSI CBOOOIHOM YaCTHIIbI, JHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
W 3apsj SApa, SHEPTUs CBSI3U Apa;

e OOBICHATH  OCOOEHHOCTM  NpPOTEKaHWs  (U3MYECKUX  SIBICHUI:
AJIIEKTPOMArHUTHASL UHIYKIIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHus
BOJIH, Judpakuus, JTUCNEpPCHs, T[OJHOE BHYTPEHHEE OTpakeHHE,
doTornextpuaeckuit 3pdext (botorddexr), anpda- u 6eTa-pacmaisl aaep,
raMma-u3JIydeHue sep, Gu3ndeckre NPUHIUIBI CIIEKTPATbHOTO aHATTN3a U
paboThI J1a3epa;

e ONpENeNsATh HaNpaBlIeHUE WHAYKIIMM MAarHUTHOTO TOJISI TPOBOJHUKA C
TOKOM, CHJIbl AMrniepa u cuiibl Jlopenna;

e CTPOUTH U300paXKEHHE, CO3/IaBAEMOE TUIOCKUM 3€pKaJIOM, TOHKON JTMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

e TMPHUMEHATH OCHOBOMOJIAralIINE ACTPOHOMHYECKUE MOHATUSA, TEOPUU H
3aKOHBI IS aHaidu3a ¢ OOBSICHEHHS  (PU3MYECKUX MPOIECCOB,
IPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX T, IBOIIOLNH 3BE3]] U BeeneHHoi;

e TMPOBOJUTH HCCIIEIOBAHUE 3aBUCHUMOCTEH (U3HUECKUX BEJIUYHH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUU, TpPU HSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJYYECHHOM 3aBUCUMOCTH
(¢u3MUeCKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHM, Jenarb BBIBOABI IO  pe3yibTaTam
UCCIIEIOBAHUS;

e TMPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEITUYUH, MPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ HU3MEpPEHHUs], OIEHWBATh aOCOJIOTHBIE U
OTHOCHUTEJIBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

e TPOBOJUTH OMBITHI IO MPOBEPKE MPEITIOKEHHON TMIOTE3bI: JIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYCHHBIC PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUTIOTE3bI;

e OIKCHIBATh METOJIbI MOJYYECHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

e COOJIIOATH MTpaBUiIa 0€30MACHOTO TPYy/a MPHU MPOBEICHUHN UCCIICIOBAHUN B
pamMKax  y4eOHOro  OKCIEpUMEHTa, TNpaKTUKymMa W y4eOHO-
UCCJIEIOBATENBCKOM W IPOEKTHOM JEATEIBHOCTH C HCHOJb30BaHUEM
U3MEpPUTENLHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

e pelarb pacyETHBIE 3aJaYd C SBHO 3aJaHHOM U HEIBHO 3aJaHHOM
bu3ndecKoil MOJENbl0: HAa OCHOBAaHWM aHailu3a YCJIOBHS BBIOWpATH
bu3ndecKkue MoJeIM, OTBEYAIoONMe TPEOOBAaHUSM 3aJadyH, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3NYECKUX TEOpU
OpU  HUCIOJIB30BAHUM MaTeMaTHYECKUX METOJOB pEIICHUsd  3ajad,
MPOBOJUTH PACU€Thl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
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pPE3yNbTaThl U KOPPEKTUPOBATH METOABI PEIICHHS C YUETOM TOYICHHBIX
pE3yNbTATOB;

e pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHUN U3
Pa3HbBIX pa3leloB Kypca (PU3MUKH, a TAK)KE UHTETpallui 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHUECKYIO
IIEMOYKY PACCYKIICHUI ¢ OTIOPOI Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS;

e HCIOJBb30BAaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PAOOThI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB;

e TPUBOAUTH MPUMEPHI BKIIATa POCCHICKUX U 3apYOCIKHBIX YIEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHpA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

e AHANM3HUPOBATH U OLICHUBATH MOCJIE/ICTBUS OBITOBOM U MPOU3BOACTBEHHOMN
NEATETLHOCTH YEeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIECCaMH, C
MO3UIINHI SKOJOTHUUECKON O€30MacHOCTH, MPE/ICTABICHUN O palliOHaIbHOM
MPUPOOTIOIH30BAHUN, & TAKKE Pa3yMHOM HCIIOIb30BAHUU JTOCTHKCHHM
HAyKW W TEXHOJOTUW JUIsl JaJbHEHIIero pa3BUTHUA YEJIOBEUYECKOTO
00111eCTBA;

e TMPUMEHATH PA3JIMYHBIE CHOCOOBI PadbOThl ¢ MH(pOpMaLel (HU3NIECKOro
CONIECPKaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHU, TIPU TOM HCIOJIb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TIEPepadOTKH U TpPEeAbsIBICHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHOU WH(GOPMAITUH, CTPYKTYPHUPOBAHUS M WHTEPIPETAIINH
uHOpMAIMH, TONYYCHHOW W3 Pa3JUYHBIX HCTOYHHKOB, KPUTHYECKH
aHANMM3UPOBaTh  TOJNIy9aeMyl0  HWH(GOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHUW, TaK U HA OCHOBE
aHaJIM3a UCTOYHWKA HH(POPMAIINH;

e TPOSBJIATH OpraHU3aIMOHHBIC " M03HABATEIILHBIE YMEHUS
CaMOCTOSATEIILHOTO MPUOOPETCHHSI HOBBIX 3HAHWH B TIPOIIECCE BHITIOJTHCHUS
MIPOCKTHBIX M Y4eOHO-UCCIEA0BATEILCKUX PadoT;

e paboTaTh B TPYyNIE C HCIOJHEHUEM pPa3TUYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATH PA0OTY TPYIIIBI, PAIIMOHATEHO PACIIPEACTIATh NEATeIbHOCTD
B HECTaHJAPTHBIX CUTYallMsIX, aJcKBaTHO OIICHWBATH BKJAJ KaKIOTO W3
YYaCTHHKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIICMBI,

e TMPOSBISATH MOTHUBAIMIO K Oyayiiel mpodeccHoHaIbHOM NeATeTbHOCTH 10
CHEIHUATBHOCTIM (PU3UKO-TEXHUYECKOTO TIPOQHIISL.
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TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne ni/m P Kourposbubie IIpakTHyeckue (1ubp )
MPOrpamMmbl Bcero o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypcbl
Pazgen 1. JIEKTPOJIUHAMMUNKA
1.1 MaruunTtHoe nose 14
1.2 DNEeKTpOMarHuTHas MHIYKIIHS 13 1
Uroro no pazneny 27
Pasznea 2. KOJIEBAHUS 1 BOJIHbBI
2.1 Mexanndeckue KoueOaHus 10
2.2 ONEeKTPOMarHUTHbIE KOJIEOAHUs 15
)3 MexaHn4ecKue U AIEKTPOMarHuTHbBIE 10 1
BOJIHEI
24 Omruka 25 1
Hroro o pasaeny 60
Pazagen 3. OCHOBBI CHE]_[I/IAJII)HOI?I TEOPUU OTHOCHUTEJBHOCTHU
3.1 ‘ OcnoBel CTO 5 1
Hroro no pazneny 5
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyalin3m 15
4.2 dusuka aToma 5
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43 @wu3MKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5
' YaCTHIL
Hroro no pazaeny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU
5.1 ‘ DJeMeHTBl aCTPOHOMUU U aCTPOPHUIUKU 12 ‘ ‘
Hroro no pazneny 12
Paznen 6. PU3SHUECKHA IPAKTUKYM
6.1 ‘ ®u3nuecKuil TPaKTUKYM 16 ‘ 16 ‘
Uroro no pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITa 15
' NeSITeTLHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro o pasaeny 15
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
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