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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHIEMIUU IMPErNojaBaHUs y4eOHOTro
npeamera «®Puszmka» B o0Opa3oBaTeIbHBIX  OpraHu3anusx Poccuiickoii ~ dDenepanuu,
peaTn3yoNX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HamNpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTUHBI MHpa oOydwaromuxcs 11 kmacca mpu oOydeHun ux ¢uszuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOIrO noaxoaa. Ilporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUPYEeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOYYeHHs, a TAaKK€ YUYMTHIBAET HEOOXOAMMOCTb peaIu3allMyd MEXIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOCHHS Kypca (U3WKW: JMYHOCTHBIC, METallpeaIMETHbIe, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e coaepxanue yuyeOHoro mpeamera «Pu3nukay mo rogam o0ydeHHs.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE y4eOHOTo
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHM 00 OKpYyKarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUIH, N3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadueil u actpoHomueil. VMcnonab3oBaHWe W aKTUBHOE
IpUMEHEHHE (PU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe DSHEepPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJyYEHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS IIPU BBIIOJTHEHUH UMU Y4EOHBIX UCCIIEI0BaHUM.

B ocHOBY Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEMl Kypc SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (M3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢busnueckux Tteopuil. Bemgymmm B Kypce sBuseTcss (GOpMUPOBAHHE MPEJCTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpenanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U SKOJIOTMYECKUMU ITPoOieMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusmku npeanonaaraet 3HakOMCTBO C ITMPOKUM
KPYTrOM TEXHHUYECKHUX U TEXHOJOTUYECKUX IPUIIOKEHUN U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoesn »skonocusayuu peanusyerTcss TOCPEICTBOM BBEIEHHS JIIEMEHTOB COJEpKaHHS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUS MPoOJIeM pallMOHAIBHOTO IPUPOJIOTIONIB30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (M3MKHM Ha YpPOBHE CpeaHero oduiero odpa3oBaHuUs
SABISIIOTCS  pu3mdeckue Teopud ((HOpMHPOBAHHUE TIPEICTABICHUNW O CTPYKTYpEe MOCTPOCHUS



¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IIPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JEeSATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHHUECKUX IPAKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
OPOBOIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMH O0pa3oBaTeIbHOIO
npolecca UCXOos U3 0COOEHHOCTEH IIaHUPOBaHUS U OCHAlLeHUs KabuHeTta ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHUE yenseTcs peleHHI0 pacuéTHBIX U KayecTBEHHBIX 3aj1ad. Ilpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIINE NPUMEHATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOr0 pasfela
Kypca, Tak U UHTErpupys 3HaAHUS U3 Pa3sHbIX pa3zaenoB. s KaueCTBEHHBIX 3a7a4y PUOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKarolIe >KU3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOJCIH Ml CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBun c¢ TpeboBanusimu PI'OC COO Kk MarepuaabHO-TEXHHUYECKOMY
obecrnieyeHn0 yyeOHOro mporiecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX NMpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bu3HUKH T0JKHO OBITH HEOOXOMMOE J1abopaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpallMoHHOE 00opy/oBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECHeuMBAET IMOCTAHOBKY MEPEUYHMCIEHHBIX B IpOrpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpYyZOBaHUE AJIS YYEHMUECKUX IMPaKTHUECKHX paboT Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuMBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThI J1abopaTOPHOro OOOpYJIOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX U LM(POBBIX MPHUOOPOB, a TaKke
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIAMH U3Y4YeHHS PU3UKU B 00IIIEM 00pa30BAHUU SBISIOTCS:
e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAydYHOMY HW3YYEHUIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe T[O3HaHUd U (opMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4EHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBJICHHS C UCIOJIb30BaHNEM (DPU3UYECKUX 3HAHUN U
HAaYYHBIX J0Ka3aTeNIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJIM (PU3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI.

JocTmwkenne 3TUX menell o0ecreynBaeTcs pelieHHeM CIEAYIOMMX 3afad B Ipoliecce
W3y4deHus Kypca (U3NKU Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOUAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOANHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMH MPUMEHATh TEOPETUYECKHE 3HAHMUA [ OOBICHEHUS
(Gu3nyecKkux SIBIEHUM B MNpUpOJNE M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOEHHME CIIOCOOOB pEIICHUS pa3IM4YHBIX 337ad C SBHO 3aJaHHOM (u3nueckoi
MOJIENIBIO, 3aJay, IOJPa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHMe (PU3HUYECKON
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

® [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIMUIIOB JCHCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeny;

® OBJIQJICHWE METOJAaMH CaMOCTOSTEIILHOTO IUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpHpeTanud  HuHpOpMamuu,  OnpeneIeHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

® CO3/IaHUE YCIIOBHH JJISI Pa3BUTHs YMEHUI MPOEKTHO-MUCCIIEA0BATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE CpeIHEro oO0mero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYMTENb JI€laeT BbIOOp IpPOBEAEHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro npeamera «®Dusmka» Ha ypoBHE CpeqHEro oOIero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOTo mpeamMera «Du3HKay TOJKHBI OTpaxarb
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIUEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOeXAeHUI, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
pacIIMpeHUe KU3HEHHOI'O OIbITa M OIBITA JESITENIbHOCTH B INPOLIECCE PEeaM3allid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpazk1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOI0 00IIECTBA;

MNPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHYECKHX M JEeMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TpakJaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbHON OpraHU3aIHu;

YMEHHE B3aUMOJCWCTBOBATh C COIUAIBHBIMU HWHCTUTYTAaMH B COOTBETCTBHHM C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapHON U BOJIOHTEPCKOM NESTENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCUMCKHUX
yu€HBIX B 007acTH (GU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIEHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYILETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3nuuHbiM chepam MNpoPecCHOHANBHONU AESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTh K OOpa30BaHUIO M caMOOOpa30BaHMIO B 00JacTH (PU3HUKHU Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBl, OCO3HAHHME TJIOOATBFHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYLICCTBICHUE IEHUCTBUM B OKPYXKAIOLIEH Cpele HAa OCHOBE 3HAHUSA
1eyield yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

pacIIMpeHre OIbITa JIEATEIHHOCTH OKOJIOTMYECKOW HamNpaBIEHHOCTH Ha OCHOBE
UMEIOLNXCS 3HAaHUN 1o (pusmKe;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe eliCTBHS
ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOsieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh MApAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (DU3HUCCKUX SIBJICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUS IPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHabHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJILTATOB LENSM,
OIICHUBATH PUCKHU IMOCJIECICTBHUI JAESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOr0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEHICHUH KU3HEHHBIX MPoOIeM.

ba3oBble uccienoBareibckme 1eiCTBUSA:

BJIa/IeTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU TOHATUSMU U METOAAMU (DU3UYECKOU
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 001acTu
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MIOUCKY METO/OB PELIeHMs 3aa4
bu3nYECKOro cofepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH TO TOJIYYCHHIO HOBOT'O 3HAHMS, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3W M aKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apryMEHThl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPH U3YyYCHHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 00IaCTh KU3HEICSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIJICTh HABBIKAMU TOJy4YeHUs WHMOpPMAIUU (PU3MUECKOTO COACP)KAHUS U3 MCTOYHUKOB
pa3HbIX THWIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAM3, CUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHbIX BUAOB U (HOPM MPE/ICTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CpEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pEIIeHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJICHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€301acHOCTH;



CO3/1aBaTh TEKCThl (DU3MYECKOTO COJEp)KaHUS B pa3NUYHBIX (opMmarax ¢ y4EToM
Ha3HayeHus: WHGOpPMalMM M UEJNEeBOM ayAUTOPUM, BBIOUpas ONTUMaJIbHYIO GopMy
IPEJICTaBICHUS U BU3YyaIU3aLUH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHON AEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB;

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIUBHyaIbHON paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHMU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, PaclpenciiATh pOJd € Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXJIOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUE B pPa3IMYHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiiCTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBISITH MIPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABIIATH IJIAH PEIICHUs PAacu€THBIX M Ka4eCTBEHHBIX 3ajady, TUIaH
BBITIOJTHEHUS] TMpaKTU4Yeckoi paboThl € Y4ETOM UMEIONIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacImpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OIICHUBATh MTPUOOPETEHHBIN OTIBIT;
crocoO0cTBOBaTh (OPMHUPOBAHUIO U TIPOSIBJICHUIO JSPYIUIMH B 001acTH  (U3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIBHBIIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCHUTh KOPPEKTUBBI B JAESITEIHHOCTH, OLIEHHUBATH
COOTBETCTBHUE PE3YIHTATOB IEIISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pedIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JECWCTBUN
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCIIONIE30BATh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIKEHUIO;
MPUHUMATH MOTHBBI U pTYMEHTHI IPYTUX TIPU aHAIHU3E PE3YNIbTAaTOB AEATEIbHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX MPU aHAIIA3E PE3YIILTATOB EATEIHHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU.
B nmpomiecce noctuxkeHus TMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE AJIs
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y O00yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HAHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/s U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMUMATh SMOLMOHAIBHOE COCTOSHHUE APYTUX,
YYUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHIA:

JIEMOHCTPHPOBATh HA TMPUMEpaxX pojib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B MPAKTUUECKOU
NEeSITeILHOCTH JIFO/ICH, IETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (U3MUECKUX MOJAENE: TOYeUHBIN
DIIEKTPUUYECKUI 3apsi, JIyd CBeTa, TOYCUHBIH HCTOYHUK CBETa, SACpHAs MOJENb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTIO Spa MPH pelIeHur GU3NIECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHE SBIEHUs (ITPOLIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOM (DM3HMKH: dJIEKTpUYecKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JEWCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS
WHAYKINS, JCWCTBHE MAarHUTHOTO TOJIA Ha MPOBOAHMK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIIMHEHHOE pacIipOCTpaHEHUE CBETa, OTPAKEHHE,
npenomieHue, HWHTepdepeHuus, audpakius W TMOJNSIpU3alUsi CBeTa, JUCIEPCUS CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJ0OPO/Ia, €CTECTBEHHAs! U HICKYCCTBEHHAs PaIHOaKTUBHOCTD;

OIMCBHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PA3NUYHBIX CPEN) U DJIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTIONB3YSl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYSCKHHA 3apsii, CHja TOKa, DIEKTPUIECKOe
HaNPsDKEHUE, DJIEKTPUYECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHITMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHIYKIHS MarHUTHOTO TOJs, cuia Awmrmepa, cuia JlopeHIa, WHIyKTHBHOCTD
KaTYIIKH, YHEPTUSl DJIEKTPUYECKOT0 M MArHUTHOTO TOJICH, TEepUOa W YacToTa KoieOaHui B
KOJIeOATETbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B TPOIECCE TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE W ONTHYECKas CHJia JIMH3BI, MPH OMHUCAHWUU TMPABUIHHO
TPAKTOBAaTh (PUINUCCKUH CMBICT HCIIOJIB3YeMbIX BEIWYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTUMH BETUYHHAMU;

ONMCBHIBATh H3YYCHHBIC KBAHTOBBIC SIBIICHHUS W TIPOIECCHI, HCIONB3YS (U3UIECKUE
BEJIMUMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, DHEPTUS U
UMITYyNbC (OTOHA, TEPHOJ TMOoJTypaclaja, JHEPThs CBSI3W AaTOMHBIX sep, TPU OMUCAHWUU
MPAaBUJILHO TPAKTOBAaTh (DU3UYECKUH CMBICI KCIONB3YeMbIX BEIHYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;

aHAIM3UPOBATh (U3NYECKUE MPOIECCHl U SBIICHUSA, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKOHBI TIOCTENOBAaTEIIBHOTO U  MMAapajUIeIbHOTO  COCIUHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH JJIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PAaCIpPOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHImTEHHa 11 Qorodrdderra, 3aKOH COXpaHEHHUs] DHEPTUH, 3aKOH



COXpaHEHHMsI HMIYJbCa, 3aKOH COXPAHEHHUS DJCKTPUUYECKOTO 3apsla, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcCIa, MOCTyJaThl bopa, 3aKOH pagnOaKTUBHOTO pacmajia, MpU ATOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OTIpeNeNIATh HAIpPaBJICHUE BEKTOpPA MHAYKIWHW MAarHUTHOTO TOJs NMPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JTIMH30M;

BBIMOJHATh JKCIIEPUMEHTHI MO HCCIECJOBAHUIO (PU3UUECKUX SIBICHHM W MPOIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu d3ToM  (POPMYIHUPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4eOHOro OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOJKI;

OCYIIECTBIISITh MpSMble W KOCBEHHBbIE H3MEpPEeHUsS (U3MUECKUX BEIUYHMH, IMPH STOM
BBIOMPATh ONTHMAJBHBIA CIIOCOO W3MEPEHUs] M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPEIIHOCTEeN U3MEPEHHIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yNbTAaThl MOJYYEHHOW 3aBUCHMOCTHU
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaMm
UCCIICJIOBAHMUS,

coOmoaTh npaBmia 0€30MacHOr0 Tpyda TPU TPOBEICHHHM HCCIEAOBAHUA B paMKax
yu4eOHOr0 9SKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOH M TMPOEKTHOW JESTENbHOCTH C
HCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U TAOOPaTOPHOTO 00OPYAOBaHUS;

pemiate pacu€THbIe 3a/a4dl C SIBHO 3a/JaHHON (U3UYECKON MOJENbl0, HCIONb3Ys
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJIN3a YCIIOBHS 33a4l BHIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHUE BEIUYMHBI M (OPMYINbI, HEOOXOAMMbIE Ui €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOyYSCHHOTO 3HAUCHHSI (PU3MYECKON BEIMIHHEI,

peliaTh KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUYMUBYIO IEMOUKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (DU3NUYECKUE SIBIICHHUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ad COBPEMEHHblE HH(OpPMAIMOHHbBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMH U TPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, TOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJTM3MPOBATH MOJTy4aeMyI0 HHPOPMAIIUIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
YCIIOBHS UX 0€30IMacHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/Ia POCCHICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAayYKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOMIETO MUAPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (HU3UKE B TOBCEIHEBHOW JKU3HMU IS
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIsS
COXpPaHEHHMs 3I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOT0 MOBEICHUS B OKpYXKalolIei cpene;

paboTaTh B TPYIIE C BRIIOJTHEHNUEM PA3IMYHBIX COIMATIBHBIX POJICH, TUIAHUPOBATh paboTy
TPYNIbl, palMOHAIBHO paCHpeneNsTh OOS3aHHOCTH U IUJIAHUPOBATh JEATEIBHOCTh B
HECTaHJAPTHBIX CHUTYallHsX, aJeKBAaTHO OICHWBATH BKJIAJ KaXKIOTO W3 YYACTHHKOB TPYIIHI B
peleHue paccMaTpuBaeMon npoOJIeMBI.



COJAEPKAHUE OBYYEHUA
11 KUIIACC

Paszgea 1. DiekTpoauHamMuka

Tema 1. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuThHl. B3anMozpelcTBHE NOCTOSHHBIX MAarHuTOB. MarmuTHoe IIoJe.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
nHAyKIuK. KapTiHa TMHUM MarHUTHOM MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1osie IpPOBOAHUKA C TOKOM. KapThHa JIMHMM MHAYKIMUM MarHUTHOTO IIOJIS
JUIMHHOTO IIPSIMOrO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYHIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuwna Jlopenna, e€ MOAynbp UM HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne AyeKTpOMAarHWTHOM uHAYKIMHM. [IOTOK BEeKTOpa MarHUTHOW WHIYKLUU.
ONEeKTpOABUKYLIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAykuuu ®apanes.

BuxpeBoe anexkTpuyeckoe mosie. DIEKTPOABMKYIAS CHUJa HHIYKUUU B IPOBOJHUKE,
JBIKYLIEMCS IIOCTYINATEIbHO B OJHOPOAHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBICHME CAMOMHIYKIMHU. DJIEKTPOABUIKYILAS CHUJIA CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPAaKTUUYECKOE IPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI, MIEKTPOIBUraTEINlb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuiibl JIopeHIla Ha HOHBI JIEKTPOJIUTA.

SIBiEeHME NEKTPOMArHUTHOM MHIYKIIMH.

ITpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
MIOTOKa.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4yeHre MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

HccnenoBanue qeicTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Paznen 2. KoneGaHusi U BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHbIE KOJ1OAHUS

Konebarenbnass cucrema. CBOOOIHBIE MexaHWueckue Kojebanus. [apmoHmueckue
koneOanus. Ilepumon, wacrora, ammutyna u  (asza koneOanmid. [IpyXKWHHBII MasSTHHK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE rapMOHMYecKuXx kojeOanuii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOIEeOaHUIX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUSl MEXIYy MEXaHWYEeCKUMH U DJIEKTPOMarHUTHBIMU



konebanusmu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOATEIHHOM
KOHTYpE.

[IpencraBienue o 3aTyxamImuxX KojeOaHUsAX. BbIHYXICHHbIE MeXaHHUECKUE KOJeOaHusl.
Pe3onanc. BeiHyKIeHHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITITUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAIPSKEHHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJICHUE SIEKTPUUECKONW HHEPTHUU.
DKOJIOTUYECKME PUCKH TpU MPOU3BOJCTBE AyeKTpodHepruu. KynbTypa wHCHonb30BaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHuueckue YCTpoOilCTBA W TNPAKTHUYECKOE MPUMEHEHHE: JIIEKTPUUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

HaGuroieHne 3aryxaronux KojaeOaHu.

HccnenoBaHue CBONCTB BBIHYX/ICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumnorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) IS
3IIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Monenb TMHUY 3JIEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, n1abopamopnuvie pabomuol

HccnenoBanue 3aBUCMMOCTH NIEPUOA MAJIBIX KOJIeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpys3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60J1HbL

MexaHudeckue BOJIHBI, yclIoBUs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHHst
u JuHa BoJHBL. [lomepeunblie W TpojosibHbIe BOMHBL. WHTepdepentus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJHBL. YCJIOBHS M3IYYEHUS DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHtanus BekTopoB E, B, V B snexrpomarautHON BOiHE. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, TMoisipu3anus, Aaudpaknus, wuHtepdeperims. CKOpoCTh
AIIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3MeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Paanonokamnusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKArOIIeH Cpeibl.

TexHU4YecKnue YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTPaHEHUE TOMIEPEUHBIX U MPOJIOJIBHBIX BOJH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HaGmronenne oTpakeHus U IPETOMIICHUST MEXaHUYIECKUX BOJTH.

Hab6nronenue natepdepeHnu U UG pakiini MEXaHUIeCKUX BOJIH.

3BYKOBOM pE30HAHC.



Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOMN
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPA)KEHUE, IPEIOMIICHHE,
noJsipusanus, Iudppakuus, “HTepdepeHLus.

Tema 3. Onmuxa

I'eomerpryeckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETa B OMHOPOIHOU Cpelie.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHbl OTpaxkeHMs cBeTa. IlocTpoeHune n300pakeHUl B IMIJIOCKOM
3epKae.

[Ipenomnenue cBeta. 3aKkOHBl IpeJOMJIEHHUS cBeTa. AOCOJIOTHBIM —IOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpenenpHbIl yros IOJIHOIO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus ceeta. CiioxxHbll cocTaB O6enoro ceera. LBer.

CoOuparomiue M pacceuBaromue JuH3bl. ToHkass JsmH3a. DOKYCHOE pacCTOSHUE U
ONnTHYECKasi Cujla TOHKOM JInH3bI. [locTpoeHne n3odpaxeHuii B coOMparommx U pacCenBarOIINX
nuH3ax. PopMyiia TOHKOH JIMH3BL. Y BEINYEHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HMHTepdepenuus cBera. KorepeHTHble HCTOYHMKH. Y CIIOBUSA
HaOJI0IeHNsT MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX
KOI'€pEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JludpakumonHas pemérka. YciaoBHe HAOMIOACHHUS TJIABHBIX
MaKCHUMYMOB IIpH [aIEHUH MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpoWCTBa M MNpPaKTHUECKOE IPUMEHEHHE: OYKHM, JIyna, (oToamnmapar,
IPOEKIIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AUQPpPaKIMOHHAS
peIETKA, IOIAPOnL.

Jlemoncmpayuu

[TpsimonuHENHOE pacnpoCTpaHEHUE, OTpPakKEHHWE M TpeloMieHHe cBeTa. OnTudeckue
npuOOpBI.

[TostHOE BHYTpEHHEE OoTpakeHne. Mozenb CBETOBOIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue narepdepeHimm ceera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[TosryueHue ciekTpa ¢ IOMOIIBIO PU3MBI.

[Tonryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Habmonenue nucnepcun cBeta.

Paznen 3. OcHOBBI cHelIHATBHO T€OPHH OTHOCHTEIBLHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHUYECKONM MeXaHWKH. [locTymarsl cnenuansbHOM Teopuun
OTHOCUTCJIBHOCTH: HWHBAPUAHTHOCTL MOAYJSA CKOPOCTH CBE€Ta B  BaKYYMC, IMPUHIIHUIT
OTHOCHUTEJIbHOCTH DWHILITEHHA.
OTHOCHUTENBLHOCTD OIHOBPECMCHHOCTH. 3aMC,Z[JI€HI/I€ BPCMCHU U COKpPAIICHUC NJIMHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPTHUs IOKOSL.



Pa3nen 4. KBantoBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBsi3u 3Hepruu (OTOHA C €ro YACTOTONH. DHEPrUsl U UMITYIbC
dboToHa.
OtkpeiTie u wuccnenoBanue Qoroadpdexra. Onwitet A. I'. CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa 1151 hoToddpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbrtel [1. H. JIeOenena.
XUMHYECKOE IEHCTBHUE CBETA.
TexHuueckue yCTPOHCTBA M TPAKTHUECKOE NpPUMEHEHHue: (oTornemMeHt, (GOoTomaTyuK,
coJiHeuHas OaTapes, CBETOIUO/I.
Llemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoToddexra.
CBeToaHoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. Ilnaneraphas
monenb atoMa. [locrynater bopa. U3nyuenue u normomieHue GOTOHOB IpU MEPEXOAe aroma C
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CnekTp yYpOBHEH 3HEpruuM aroma
BOZOpOJA.
BousinoBsie cBolicTBa yactull. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayalin3M.
CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.
TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM aHAIN3
(criekTpockoI), Ja3ep, KBAaHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue muHeHyaTbiX CIIEKTPOB U3ITyUEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHThI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTpOEHHS  s1pa. OTtkpbITHE
panuoaktuBHOCTH. OmBITH Pezepdopia mo onpeseneHuio cocTaBa paauoakTUBHOTO U3TyUeHHsL.
CsaoiicTBa anbda-, 6eTa-, raMma-u3IydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OpraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykmonnas mozens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsbl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMmma-uszinyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.
OHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
S nepusle peaknnu. [lenenue u CUHTE3 SAED.
Snepubiii peaxktop. Tepmosaepuslii cuHte3. IIpobirembl M MEpCHEKTUBBI  SAEpHON
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI SAEPHOM SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.
MeTop1 HaOIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.
OyHnaMeHTaIbHBIE B3auMoAecTBUs. EqMHCTBO (hrn3nyeckoil KapTHHBI MHpa.
TexHUuUecKkrne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHE: TO3UMETpP, Kamepa Buibcona,
SJICpHBIN peakTop, aToMHasi bomoa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 5. Ji1eMeHTBI ACTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMuHW. IIpukiagHoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUHU.

Bun 38é€31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bl, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneyHas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mcrtounuk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CIEKTpajbHBIA KiIacC — CBETUMOCTbY». 3BE3IbI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJIg 3BE3] IJIABHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamra ['anaktuka. [lonoxxenne u nemwxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojaymapus u sipKue 3BE3/1bl.

Hab6monenus B Teneckon JlyHsl, mianer, Mneunoro Ilytu.

O0o0marniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMAIBHOW U
THYECKON cdepax [eATeNTbHOCTH 4YeloBeKa, pojib M MeCcTO (U3MKM U acTPOHOMHHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJb (U3NYECKON Teopun B (OPMUPOBAHUU
npecTaBiIeHuit 0 PU3NUYECKON KapTHHE MHUpPa, MECTO (PM3UUECKOM KapTHHBI MHUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06azoBoro ypoBHA B 11 Kiacce OCyIIeCTBISETCS € y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3nMyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJeHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHEe (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKKU TOJO0HS TPEYTOJIbHUKOB, ONPEIeeHUE IIOMIAaIU MIIOCKUX GUryp U 00bEMa Ted.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MHpUpojie, KoJjeOaTenbHbIE IBHUKEHHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B JKUBOW MPUPOJE, NECUCTBUE paJMAllMM HA >KUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJLIMYeCKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eoepaghus: marHUTHBIE TIOTIOCA 3€MJIM, 3AJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPSICEHUII.

Texnonozus: TMHUM DJIEKTPOIIEpENay, TE€HEPATOp NEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIb,
WHIYKIIMOHHAs TIeYb, pajap, pPaauoONpUEMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBU-meus,
MPOSKIIMOHHBIN anmapat, BOJJOKOHHAsI OTITHKA, COJTHEYHAsT OaTapes.



TEMATHYECKOE INTAHUPOBAHHUE
11 KUIIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM Kontpobupe  TpakTHueckue (undposbie)
NMPOrpamMmbl Bcero 5 P o0pa3oBaTe/bHbIE
padoThbI padoTbl pecypeb
Paszpen 1. JIEKTPOINHAMUKA
11 MarnuTtHoe nosue. DIeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
' WHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paszpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cielaIbHOM Teopun 4 1 bubnnoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DeMeHThl KBAHTOBOM ONTHUKHU 6 ﬁgg;?ﬁ;ﬁ;(&f)(ﬁfﬂ f41c97c
4.2 Crpoenune aToma 4 bubmorexa [IOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE PO

Hroro no pazneny

5

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen S. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 Eg(iH_I;I/OTeIaa LIOK/7 41097
pS://m.edso0.ru cy/C
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOIIEE IIOBTOPEHHUE
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

INOYPOYHOE IINTAHUPOBAHUE
11 KJIACC

KoanuecTBo 4acoB

DJIeKTpoHHbIe U pPOBbIE

Ne Tema ypoka Kont I Aara 0
/o Beero POJIbHbIE PaKTH4YecKHue u3yuenus 00pa3oBaTeE/IbHbIE
padoThbI padoTbI pecypcbl

ITocTostHHBIE MATHUTEI U UX

B3anMoJieicTBUE. MAarHUTHOE MOJIE. 1 bubnmoreka [JOK

BekTop MarHUTHOM MHIYKIIHH. https://m.edsoo.ru/ff0c9778

JIvHMY MarHUTHOW MHAYKUWU

MarauTHO€E 1oJie MPOBOIHUKA C

TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK

B3aumoericTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe

TOKOM

JlaboparopHnas padora «M3yueHnue

MarHIETHOIEO HOJI;[ KaTYHIKI/Iy::I 1 1 bubmorexa HOK
https://m.edsoo.ru/ffOc98fe

TOKOM»

JlelicTBME MAarHUTHOTO TIOJIS Ha

MPOBOJIHUK C TOKOM. Cuita Amriepa.

JlaGopaTtopHnast pabota 1 1 bubnuotexa [JOK

«MccneqoBanue necTBus https://m.edsoo.ru/ff0c9ac0

MOCTOSTHHOTO MarHuTa Ha pamMKy C

TOKOM»

JleficTBEe MarHUTHOTO IIOJIS Ha

JBUKYLTYIOCS 3apsSyKEHHYIO 1 bubnnoreka [JOK

yactuiy. Cuna Jlopenna. Pab6ora https://m.edsoo.ru/ff0c9df4

cuibl JIopeHia

DIeKTpOMarHuTHasT WHTYKITHSI.

IToTok BekTOpa MarHUTHOM

nHaykuu. DJ1C nHaykuu. 3aKkoH 1

ANEKTPOMATHUTHON UHAYKIIUU

®dapanes

JlaGopaTtopHnast pabota 1 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

((I/ICCJ'ICI[OBaHI/IC SBJICHUA
SHCKTpOMaFHHTHOﬁ UHAYKIUN

NuaykTuBHOCTSH. SIBIEHUE
camounaykuuu. IJC
CaMOMHIYKIUHU. DHEPrust
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DIIEKTPOMArHuTHOE IOJIe

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMArHHUTHI,
JJEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YACTHIL,
MHAYKIIMOHHAs 1€Yb

https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

O6o6maromuit ypok «Marauroe
noJie. DJIEKTpOMarHuTHas

UHIYKIHSD)

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0cab82

11

12

13

14

KoHTpoibHas pabora 1o Teme
«Mar"uTHoe ToJIe.
DJIEKTPOMAarHUTHasE UHIYKIUS»

CB00OOIHBIE MEXaHUUECKHE
konebanus. 'apMoHnyeckue
Kose0aHus. YpaBHEHUE
TapMOHUYECKHX KOIeOaHUH.
[IpeBpaiienue s3Hepruu

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHuil rpy3a
HAa HUTH OT JIUTMHBI HUTH U MacChl
rpy3a»

KonebarenbHbIil KOHTYD.
CB006OAHBIE ANEKTPOMArHUTHBIE
Kone0aHus B MacaILHOM
K0JIeOaTeIbHOM KOHTYpe. AHAJIOTUs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

21

22

MCXKIAY MCXaHUYCCKUMHU U
SJICKTPOMAariHuTHBIMHA KoJIeOaHHMSIMHU

®opmyna Tomcona. 3akoH
COXpaHEHHsI SHEPTUU B HICATHHOM
K0JIeOATEITbHOM KOHTYpE

[Ipencrasienue o 3aTyxarmux
KoJieOaHusX. BeIHYKICHHBIC
MEXaHUYECKHE KOJIcOaHus.
Pe3onanc. BeinyxaeHHbIe
AJIEKTPOMATrHUTHBIE KOJIeOaHUsI

IIepeMeHHBIH TOK.
CunycouganbHbld IEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOIO TOKA.
AMIUIUTYIHOE U IEHCTBYIOLIEE
3HAYECHHUE CHJIbI TOKA M HATIPSKEHUS

Tpancdopmarop. [IponsBozacTso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUU

YCTpoUCTBO U IPAKTHUECKOE
IIPUMEHEHHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOI0
TOKa, JINHUH 3JIEKTporiepeaay

DKOJIOTUYECKUE PUCKH TTPU
IPOM3BOJICTBE AJIEKTPOIHEPTHH.
Kynerypa ucronszoBanus
AIIEKTPOIHEPTUU B ITOBCETHEBHON
KU3HH

Mexaanuaeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon.
CKOpOCTh pacpoCTpaHEHUs U
JuTMHa BoJIHBL. [lonepeunsie u
MMPOAOJBbHBIC BOJIHBL

3Byk. CkopocTb 3ByKa. [ poMKOCTh

bubmuoreka [JOK
https://m.edsoo.ru/ffOch9c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbh86

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccab4

bu6mmorexa [{JOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3ByKa. Beicora ToHa. TemOp 3Byka

https://m.edsoo.ru/ffOcccOc

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI, UX

bu6mmoreka [IOK

23 cBoifcTBa i ckopocts. llkara https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuIeHUs. Pa3BuTue cpencTs
cBs3u. Paguonoxkarus
o5 KoHntpoinbnas padora «Konebanus u bubmuoreka [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHENHHOE pacpoCTpaHEHHE
2% CBETa B OJIHOPOJIHOM Cpejie. bu6mmoreka [IOK
Toueunblii KICTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
27 OOTT[?aa)zeIf;ecC;eeTTa&ézlézizleHHe bubmorexa [IOK
L https://m.edsoo.ru/ff0cd4e0
n300paKeHU B TUIOCKOM 3€pKaJie
[Ipenomnenue ceera. [lonHoe
28 BHYTPEHHEE OTpa)kKEeHUeE. bubnmnorexa [JOK
[penenbHBIN Yroi MOITHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKeHUs
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
TIOKa3aTess MPEJTIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
o | Do Teeroems g BuGaionsa LOK
‘ : https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHnast pabota
31 «MccnenoBanue CBOMCTB
U300paKeHUH B IMH3AX»
Hucnepcus cera. CoxXHbINA COCTaB
30 6enoro csera. L{Bet. JlabopaTopHas

pabota «HabmroeHue nucnepcuu
CBETa»



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

33 HNurtepdepennus cBera. Judpakmms bubmuorexa [JOK
ceta. JludpakironHas pemeérka https://m.edsoo.ru/ffOced22

34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Monstpuzanus cBera https://m.edsoo.ru/ffOcf02e
Onrtuueckne mpuOOphl M YCTPOUCTBA

35 U yCJIOBHS UX 0€3011acHOTO
MIPUMEHEHUS
['paHuIbl MPUMEHUMOCTH

36 KJIACCUYECKOM MEXaHUKHU. bubnuorexa [JOK
[TocTynarel CrielHaaIbHOK TEOPUN https://m.edsoo.ru/ff0cf862
OTHOCUTEIIBHOCTH

37 oogl?ssggﬁgiigzﬁl 3aMeenue Eubmorexa IIOK

i https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAIICHUE JITTHHBI
DHeprus U UMIYIbC

38 pensTUBUCTCKOM yacTuilbl. CBA3b bubnnorexa [HOK
MaccChl C JHEPTUEH ¥ UMITYIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KontponbHas T MITUKA.

39 O(C)Hoggi1 cnzulf;fbom?;?eopﬂﬂa bubmaorexa [JOK

https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITbHOCTH)

40 ®oronsl. opmymna [1nanka. bubnnorexa [JOK
DHeprus ¥ UMITyJsC GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEI0BaHNE Eubimorexa [IOK

4 porospdexra. Ombrrr A. T https://m.edsg).ru/ffchfc4
CroneroBa

o | g s Busorea 10K

https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpexra
Jasnenune ceera. Onwite [1. H.
43 JlebeneBa. XuMHYECKOE NEWCTBUE bubmuorexa LJOK

CBCTa

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

TexHuueckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHE:

44
dboTo31eMeHT, HOTOIATUHK,
CoOJTHEYHast OaTapesi, CBETO IO/

45 Pemenue 3aga4 mo teme «JIE€MEHTBI bubmuorexa [JOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302

o | o e T O BuGorea 10K

https://m.edsoo.ru/ff0d091a
yactull. [Inanerapnas Mmogens atoma
bubmuoreka [JOK

47 Hoctyxatst bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenne GOTOHOB

48 IIPU [EPEX0/ie aTOMa C OJTHOTO bubnnoreka [JOK
YPOBHSI SHEPTHU Ha Ipyroi. Busl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoustHOBBIE cBOICTBA YacTHIl. BonHBI

49 ne bpoins. KopryckynspHo- bubnuoreka [IOK
BOJIHOBO# yann3m. CIOHTAaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE M3TyYCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omneitet Pesepdopaa mo bubnuoteka [JOK
OTIPENICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PAIMOAKTUBHOTO U3TyICHHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3nydeHus. Bnusnue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI
OTKpBITHE TPOTOHA ¥ HEUTPOHA.

52 N3otomnel. Anbda-pacna. bubnnoreka [JOK
DNEeKTPOHHBIN U MO3UTPOHHBIH https://m.edsoo.ru/ff0d1162
Oeta-pacrnan. ['amma-u3nydeHue

53 DHeprus CBSI31 HYKJIOHOB B siJIpe. bubnuotexa [JOK

S nepHble peakuuu. AnepHslii

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peakrop. IIpoGiiemMsl, NepCIEKTUBSI,
HKOJIOTHYECKHUE ACIIEKTHI SIEPHON
SHEPreTUKU

54

DJyieMeHTapHbIe YacTullbl. OTKPBITHE
no3uTpoHa. MeTo Ikl HAOIIOICHUS U
pPErUCTpaluU 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHaaMeHTalIbHbIE
B3auMozencTBus. EquHCTBO
buznyecKoil KapTHHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

56

Bun 3Bé3nHoro Heba. Co3Besaus,
SApKUE 3BE3/IbI, TIJIAHETHI, UX
BuguMoe asmxeHue. ConHeunas
cucTreMa

Comnnre. ConmHeyHas aKTUBHOCTb.
Uctounuk sneprun ConHIa u 3BE371

57

3BE371bI, ©X OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/BI TJIABHON
MOCJe/10BaTeIbHOCTH. BHyTpeHHee
cTpoeHnue 3B€31. COBpEMEHHBIE
MIPEICTABIICHUSI O TIPOUCXOKICHUH U
sBomonuu CosHIa U 3B€3]1

58

Mineunsiii [yt — Hama
lNanmakTtuka. [Tonoxxenue n
neuxenne ConHna B ["anakTuke.
I'amaktuku. YEpHbIE OBIPHI B SApPAX
raJIaKTUK

59

60

Bceenennas. PasOeranue rajakTHk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydenue.
MeraragakTuka

Hepemennsie mpoGiembl
aCTPOHOMHH



https://m.edsoo.ru/ff0d0e38

61

62

63

KoHnTtposbHast pabota «71eMEeHTHI
ACTPOHOMHMH U aCTPOPUIUKI»

Ob6o06maromuit ypox. Ponb ¢pusuku
Y aCTPOHOMHUHM B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHOM B
ATUYECKOH chepax NesaTeTbHOCTH
YEeJI0BEKa

O6o6marmuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTHHE
Mupa

64

65

O6o6mmaromuii ypok. Ponb
¢uznyeckoil Teopun B
(bopMHpOBaHUU MPEACTABIECHUHN O
(bu3nyecKoil KapTuHe MUpa

O06o6maromuii ypok. Mecrto
(bu3nU4eCcKoil KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MIPEJICTAaBICHHUI O PUPOJIE

66

67

68

PesepBHBIi ypok. MarHuTHOE 10JIE.
DONeKTpOMarHuTHasE MHIAYKIIHS

Peseprubriit ypok. Ontuka. OCHOBBI
CIIEUATIbHON TEOpUHr
OTHOCHUTEIbHOCTH

Pesepnsrii ypok. KBantoBas (usuka.

DneMEHTHI aCTPOHOMUU U
acTpopU3UKHI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bubnmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




