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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOydaromuxcss 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTh pPeaM3alMi MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, TpeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IJIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e coziepkaHue yueoHoro npeaMera «dusnka» mo rojgaM o0yueHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PHU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBHIMIOJIHEHUU UMH YIEOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUU, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMHU.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (U3UUecKue TeopuH ((popMHUpOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOIIECCa HCXONd W3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACUYETHBIX M KAUYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnenoB. i KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENUd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKU JTOKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
NPUHITITIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEeYMBAeT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKUX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e popMupoBaHuEe HHTEpECa M CTPEMIICHHS OOYYalOIIMUXCS K HAydHOMY
W3YYCHUIO TPHUPOJIbI, Pa3BUTHE WX HHTEJUICKTYyaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE TIPEJCTABICHUI O HAYYHOM METOJC IMO3HAHUSA M (POpMHUpPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

o hopMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3YYCHHUS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e popMUpOBaHUE YMEHUW OOBSICHATH SIBJICHUS C  HMCIOJb30BaHHEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e popMUpOBaHUE TMPEACTABICHUN O poiM (UBUKU JUIsl PA3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CIeIyIONNX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e IPUOOPETEHNE CUCTEMBI 3HAHUM 00 00X (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHSIX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JI€MEHTHI aCTPOPHU3UKU;

e popMUpOBaHME YMEHMH MPUMEHATh TEOPETHUYECKHE  3HAHUSA A
OOBsICHEHMSI (PU3MYECKUX SIBICHUH B TMPUPOAE U IS TNPUHATUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

¢ OCBOCHHE CIOCOOOB pEHIeHUs pPa3jIu4HbIX 3aJad C SBHO 3aJJaHHOM
¢uznyeckoil Monenblo, 3a1ad, MNOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3ianue (pU3NYECKON MOJEIH, alcKBaTHON YCIOBHSIM 3a/1a4U;

e IOHUMaHHE (PU3NYECKMX OCHOB U MPHUHIMIIOB JCHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHHS HA OKPYKAIOIIYIO
cpeny;

* OBJIAJICHUE METOJaMHU CaMOCTOSITEJIBHOIO IUIAHUPOBAaHUS M IPOBEIACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHUE YCIIOBHM [JIsl pa3BUTUS YMEHUH NPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CpPEIHErO OOIIEro

oOpa3oBaHust OTBOAUTCS , B 11 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemplii B mporpamMme 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H

MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JENAaeT BHIOOP
OPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHAMBHIYaJbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh TOCTHKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIIMENH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOU JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOMN M BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3Nu4yHbIM cdepaM mpodhecCHOHATbHON JesTeNbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, T'OTOBHOCTH B MpOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBAaTH W aKTyaJIU3UpOBaTh  MPoOIIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JEeATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYMSI B  PaccMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI C y4ETOM aHalM3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIEA0BATENbCKON U MPOEKTHOM AESTENIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPEeTalliY, MPeoO0pa3OBaHUI0 M TPUMEHEHHMIO B Pa3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a1aBaTh apaMETPbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBISATh IOUCK, aHalu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIIUHU U LIETICBOW ayTUTOPHH, BRIOUPAst ONITUMATBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacnpenensaTh poiau ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOW 3HAYUMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO AESTENIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUI;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO 3pyIUIMH B 001acTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH  KakK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIICHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATHh PEIICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, MpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATIBHOE
COCTOSIHWE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIECHHE, CIOCOOHOCTh aJanTHUPOBATHCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAIEHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3peiiaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 11 kJiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUNA:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B IPAKTUYECKON IEATENBHOCTH JIOJEH, LIEJOCTHOCTh U €IUHCTBO
(u3nYECKOI KapTUHBI MUPA;

YUUTBHIBaTh TPAHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIW IJIEKTPUUECKUH 3apsifl, JIyd CBETA, TOUYECYHBbIM UCTOYHUK CBETA, SACPHas



MOJICNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sipa MPH penieHUuH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUYECKAs MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aMMOJCHCTBUE
MarHuTOB, DJJICKTPOMAarHUTHAas WHAYKIUSA, JEHCTBUE MArHUTHOTO IO Ha
MPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsfl, AJIEKTPOMATrHUTHBIC KOJcOaHWs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpaHEHHE CBETa, OTPa)K€HHE, MpeToMIICHUE,
uHtepdepeHnus, audpakus W MOOJApU3aAlldSg  CBETa, JHUCIEPCHS  CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEHYATOTO0 CIEeKTpa aToMa BOJOPOJA, CCTECTBEHHAas W HCKYyCCTBEHHAs

pPaaAnOaKTUBHOCTD,
OIIMCBIBATb H3YYCHHBIC CBOMCTBA BCIICCTBA (Z)JIGKTpI/I‘-IGCKI/Ie, MAardmMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IIPpOBOAUMOCTD Pa3INYHBIX cpez[) )51

DIIEKTPOMATrHUTHBIC SIBICHUSA (MPOLIECCHI), HCIONB3YsA (PU3NYECKUE BEITUUYHHBIL:
ANIEKTPUUYECKUI 3apsil, CHJIa TOKa, JEKTPUYECKOe HANpSIKEHHE, IEKTPHUUECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOIBIDKYIAs CHJla, paboTa ToKa,
UHAYKLIHUS MarHuTHOro mojis, cujia Amnepa, cuia JlopeHua, WHAYKTHUBHOCTh
KaTyIIKH, DHEPIrHsl 3JIEKTPUYECKOTO M MArHUTHOIO IMOJIEH, MEpPHOJ W YacToTa
KosiebaHuii B KojeOaTeNbHOM KOHTYype, 3apsi M cujla TOoKa B Ipolecce
TAPMOHHYECKUX DJIEKTPOMArHUTHBIX KoJeOaHuil, (OKyCHOE pacCTOSHHE U
ONTUYECKasl cuja JMH3bI, NPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBICJ MCIIOJIb3yEMbIX BEJIMYMH, UX OOO3HAYeHUs M EIUHUIIbI, YKa3bIBaTb
GopMyJibl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJIMUMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUS W TIPOIECCHI, HCIIOIb3YS
buznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ MOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX sI7Iep, TpPH OMUCAaHWUHM TPABUIBHO TPAKTOBATh (PUIUYECKHI CMBICHT
UCTIONIb3YEMBIX BEIMYHMH, MX OOO3HAUYCHWs W EAWHMIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYI0 BEIMYUHY C JPYTUMHU BEIMYMHAMH,
BBIUUCIIATH 3HAUeHNE (PU3UUYECKOM BEINYNHBI;

aHaJIM3UPOBaTh (PU3NUECKHE MPOLECCHl U SIBJICHMS, UCIONB3YS (PU3NUYECKUE
3aKOHBI M MPUHIUMBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U MapaJlIEIbHOTO
COEAMHEHUS] TMPOBOIHUKOB, 3akoH JIxoyms—JleHna, 3aKoH 3JIEKTPOMAarHUTHON
UHAYKIHUH, 3aKOH MPSMOJIMHEINHOTO pacIpOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddexTa,
3aKOH COXPAaHEHHS SHEPruH, 3aKOH COXPAaHEHHUS UMITYJbCa, 3aKOH COXpPaHEHUS
ANIEKTPUUYECKOTO 3apsAa, 3aKOH COXpPaHEHHMsS MacCOBOTO 4ucIia, moctynaTtsl bopa,



3aKOH paJMOAaKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YeCKOE BBIPAXXEHHUE U YCIOBUS (TpaHUIbI, O0OJIACTH)
NPUMEHUMOCTH;

ONPENIEIIATh HANIPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHna;

CTPOUTh W OIKUCHIBaTh H300pa)KEHUE, CO37aBAaEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HCCIEIOBAHUIO (PU3WYECKUX SABJICHUN U
MIPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dopMynupoBath mpoOieMy/3ajady M THUIOTE3Y Y4YEOHOro HKCIEPUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUS, IMPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BBIBOBI,

OCYILIECTBIIATh NMPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIMYHH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHpPOBATH
pe3yabTaThl MOTYYEHHON 3aBHUCHUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpauKoB, AeNaTh BbIBOBI IO Pe3yJibTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTro »HKCIIEpUMEHTa, Yy4yeOHO-MCCIEOBATEIbCKOM W IMPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3HMUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJMMbIE ISl €€ pelleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YE€HHOTO 3HaueHUs (PU3NUECKOMN BEJINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCIONB30BaTh  MPH  pPEIIEHWH  yduyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y IPEICTABJICHUS YUYEOHOW W HAy4YHO-TIONMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOJTYy4yaeMylo HH(pOpMaIuIo;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HH;



MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOWCTBAMH, JJII COXPAHECHUS 3JI0POBhSI M COOIOICHUS HOPM SKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJICKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCMaTpUBAEMON MPOOJIEMBI.



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWTHl.  B3auMOACHCTBHME  IOCTOSIHHBIX  MarHHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMnD cyneprno3unuu
MAarHWTHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHATHOTO TOJISI JUIMHHOTO IPSMOTO NPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHUE.

Cuna Jlopenua, e€ Monynb UM HanpaBlIeHKE. [[BHyKeHNE 3apsHKEHHONW YaCTULIB
B OJIHOPOJIHOM MarHuTHoOM mosje. Pabora cunsl JlopeHua.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
UHAYKOUU. OJIEKTPOABIDKYLIas Cujla HWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykunu @apazes.

BuxpeBoe »3ieKTpuyYecKoe Tosie. OJIEKTPOABIKYIIAs CUla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUWHU. OJEKTPOABMXKyLIas cujia
CaMOUHIYKLIMH.

DHEPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHHUTHI, 3IIEKTPOIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIuHUY MHAYKIIMY MarHUTHOT'O MOJIA.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBrIeHME 3IIEKTPOMArHUTHON UHAYKIIHAH.

[IpaBuiio Jlenna.



3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEOAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEOAHUS.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanuil. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiit kOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJI€OaHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyXarOUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIrUH. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTenbHON CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

Habmronenue 3aTyxarommx KoieoaHmii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CB0OOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUS OT BPEMEHU) JJIs
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUYN IEKTPONEPENAUH.



Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

HccnenoBanre 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHUM rpy3a HA HUTU OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHnue IMEPEMEHHOTO TOKa B ILENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoMAZHUMHbIE G0JIHbL

MexaHnudeckue BOJIHBI, yclioBUd pacnpoctpaHeHus. llepuoa. CkopocThb
pacupocTpaHeHuss W JUIMHA BOJIHBL. [lomepedHble W IPOJOJIBHBIE  BOJIHBI.
HnTepdepenims u qudpakus MEXaHUYECKUX BOJIH.

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

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkxana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tesedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunu u guppakiuuy MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmonienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOMN KOJeOaHUM.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpa)X€HHUe,
npesioMJIeHUE, MoJspu3auus, Judpakuus, UHTephepeHIIus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHHOE paclpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHue mzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomiieus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroa MOJHOIO
BHYTPEHHETO OTPaKCHUS.



Hucnepcus ceeta. CroxxHbIil coctaB Oenoro ceera. LIBer.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DOoKycHOE
pacCTOSIHME W ONTHYECKass cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBust HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JIyna,
dboToanmnapaT, MPOCKIMOHHBIM amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETa.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHne. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKorma, TeJIeCKomna.

Habmronenune natepdepeHIny cBeTa.

Hab6monenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOILIBIO MPU3MBL.

[Tomy4yenue cnexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3Mepenue nokaszaress NpeioMIICHUS CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYeCKOM  MexaHuku.  [locTynarsl
CIIELIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHNE BPEMEHU U COKpALIECHUE
JUTUHBI.
DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.



CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHULIBI. DHEPIUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonbl. opmymna [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPTUs
U UMIyJbe PoToHA.
OtkpeiTre u uccienoBanue ororpdexra. Onwitol A. I'. CroneroBa. 3aKOHBI

dbotorpdexra. YpaBuenue DuHimTeitHa s hoTodadpdexra. «KpacHas rpaHunar»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUUYECKOE JIEVCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTuMK, COTHEUHAas OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acCTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
criekTpoB. CIEeKTp YpOBHEM SHEPrUU aToMa BOJIOPO/IA.

BosHoBEIE cBOlicTBa yacTull. Bonnsl ne bpoitns. KopryckyisipHO-BOJIHOBOM
JyaIu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HaOnronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTb CTPOCHMs sapa. OTKphITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma 1o ompenesneHuro  cocrasa



panuoakTuBHOrO wu3mydeHus. CBoiictBa anbga-, Oera-, ramMma-u3IydCHHS.
BiusHre pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3oronsl.

Anbda-pacnaa. ONEKTpPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siaipe. SAnepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJIOTUYECKHE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GU3HUYECKO KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa U IIPAKTUUECKOE NIPUMEHEHHUE: T03UMETpP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUY U ACTPOPU3NKH

Otanbl pa3BUTHs acTpoHoMuU. [IpukinagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3BI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(HMarpamMma «CIEKTpaldbHBbIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3].

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raJaKkTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa066:ma. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe H3nydeHue.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus



HaOnroenusi HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJ0OXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTUHE MHpPA, POJib (PU3NUECKOU TEOPUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsS B 11 kimacce oCyIecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHHE, HAay4HbIM (akT, rumore3a, Pusnueckas BeIUYWHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIHUH HA OCH KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUA B KMBOW MPUPOJIE, IEUCTBHUE
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW pEMIETKH, CHEKTPaTbHBIN
aHaJIN3.

l'eocpagpusa: wmarHuTHBIE TIOMIOCAa 3€MJIM, 3aJIeKM MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: NWHUAKW DJEKTPOIIEpenad, TEHEPATOp IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, MHAYKLUHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OMNTHKA,
CoJIHEYHas barapes.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne n/m P Kounrpoabnsie | IlpakTuueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarnuTtHoe nojue. I1eKTPOMAarHUuTHAs bubnuorexa [JOK
1.1 11 1 3
WHIYKIUSA https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKHe U AIEKTPOMAarHUTHBIE bubnuotexa [JOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97c
59 MexaHn4eCcKHe U JIEKTPOMArHuTHbBIE 5 1 bubnuotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIUaIbHOM TEOPUHN 4 1 bubnmoreka [JOK
OTHOCUTEIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DeMeHThl KBaHTOBOW OMTHKHU 6 bubmorexa OK

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

bu6mmoreka [IOK
42 Crpoenie atoma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
43 ATomti0e 1po > https://m.edso0.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 ngs?;r?]?:;(szgrou}; £41097c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Oo6o0m1arotee MOBTOPEHNE 4 fgf:;&fg;grouﬁ £41c07c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
ITocTostTHHBIE MAarHUTHI M KX
1 B3auMoJieiicTBue. MaruutHoe noJie. Bektop 1 bubnuorexa [{OK
MarHUTHOM MHAYKUMH. JINHUM MarHUTHON https://m.edsoo.ru/ff0c9778
UHIYKIUH
MarsuTHO€ 10J1€ IPOBOTHUKA C TOKOM.
2 OmeiT OpcTena. B3aumonelicTeue 1 bubnnorexa [JOK
P ) https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopaTtophnas pabora «3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJISI KAaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TOJIS1 HA POBOJIHUK C
4 tokoM. Cunia Amriepa. Jlaboparopnast pabota 1 1 bubmuoreka [IOK
«Uccnenosanue neicTBUS IIOCTOSHHOI'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM)
JlelicTBME€ MAarHUTHOTO TIOJIST HA
5 IBIOKYIIVIOCS 3apsDKEHHYIO yacTuny. Cuiaa 1 bubmmorexa TIOK
yHyo P Y Y https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunsl Jlopenia
DnekTpoMarHuTHast UHAYKIus. [lotok
6 BEKTOpa MarHUTHOM MHAYKIMHU. DJ(C 1
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu Papanes
7 JlaboparopHas pabota «lccrnenoBanue 1 1 bubmmoreka [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

SABJICHUSA BJICKTPOMaFHHTHOfI HHAYKOUN»

https://m.edsoo.ru/ff0cal50

NHIyKTUBHOCTD. SIBICHHE CAMOUHTYKIIUH.
OJIC caMOMHAYKIIUHA. DHEPTUSI MAarHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
rnoJje

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHuuyeckue ycTpoiCcTBa U UX MPUMEHEHUE:
[IOCTOSIHHBIE MAarHUTBI, SJIEKTPOMAarHuThI,
AIIEKTPO/IBUraTelNlb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTUILl, UHAYKIIMOHHAS M1€Yb

10

O06o6marmuii ypok «MarauTHoe ToJe.
3HCKTpOMaFHHTHa$I HHIAYKIOHA»

bubmuoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponpHas padora o Teme «MarHuTHoe
noJie. DIIEKTPOMarHUTHasT WHIYKITUSD)

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXAHUYECKHE KOICOaHHUs.
lapmonmnyeckue konebanus. Y paBHEHUE
rapMoHu4Yeckux konebanuii. [IpeBpaienue
SHEPTUU

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas pabota «lccneqoBanue
3aBUCHUMOCTH TIEPUO/Ia MAJIBIX KoJeOaHun
rpy3a Ha HUTH OT JTMHBI HUTH U MacChl
rpy3a»

14

Koneb6arenbublit koHTyp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUS B HIeaTbHOM
K0JIeOAaTeTbHOM KOHTYpE. AHAJIOTHS MEXITY
MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH
KoJIeOaHUAMU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3aK0H COXpaHEHUS
SHECPTHU B UACAIIBHOM KOJIe6aT€HBHOM

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbh9c4



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
https://m.edsoo.ru/ff0cb9c4

KOHTYpEe

Hpe,I[CTaBJIeHI/IC 0 3aTyXaromux KOJIeOaHMSIX.
BBIHY)KILGHHI)IC MeXaHHYeCKHUe KoJieOaHus.

bubnunorexa LIOK

16 Pe3onanc. Beinyx1eHHbBIE https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHuTHbIE KOJeOaHUs
[TepemennbIit Tok. CUHYCOUIATBHBIN
17 IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO bubnuoreka [IOK
TOKa. AMIUTUTYTHOE U AEUCTBYIOLIEE https://m.edsoo.ru/ffOchd34
3HAUEHUE CUJIbI TOKA U HAIIPSHKEHUSI
18 Tpauchopmarop. [IponsBoacTso, nepenava u
noTpedIeHUE 3JIEKTPUUECKON SHEPTUU
Y CTpOoHCTBO U MPaKTUUECKOE IPUMEHEHUE
19 AIIEKTPUYECKOT0 3BOHKA, FeHepaTopa bubmorexa LIOK
. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKA, JIMHUN AJIEKTporepeaay
DKOJIOTUYECKHE PUCKU TIPU ITPOU3BOJICTBE
20 aeKTpodHeprun. KynbTypa nucnonap3oBaHus
3JIEKTPO’HEPT UM B IOBCEAHEBHON KU3HU
MexaHnuecknue BOJIHBI, YCIOBUS
91 pacnpoctpanenus. [lepuon. Ckopocts bubmuoteka [IOK
pacrpoCTpaHEHHs U JUIMHA BOIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunblie U MPOJIOJIbHBIE BOJTHBI
99 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa. bubmmnoreka [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 ONeKTpOMarHUTHBIE BOJHBI, UX CBOICTBA U bubmuoreka [IOK
ckopocTb. [IIkana 3J1eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIBI paAMOCBS3U U TEJIEBUACHUS.
PazButne cpeacts cBsa3u. Paguonokanus
25 Kontponbnas padora «KonaebaHust 1 BOJIHBDY bubnuorexa [JOK



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

https://m.edsoo.ru/ffOcc6f8

[IpssMonMHENHOE pacIpOCTPaHEHHE CBETA B

bub6nmoreka [IOK

26 OJTHOPOAHOM cpefie. ToueUHbINH UCTOYHHUK
AHOPOHOH CPEAL. ZOHEH https://m.eds0o.ru/ff0cd350
ceera. JIyu cBera
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBé')ra [TocTpoenue n300 ameinﬁ B TUIOCKOM buomorexa LIOK
' p p https://m.edsoo.ru/ffOcd4e0
3epkaine
IIpenomnenue cera. [lonHOE BHYyTpEeHHEE
28 0Tp axenue. [IpenenbHbIi yromu n}(])?:{oro buomiorexa LIOK
p - peA yr https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPasKeHUs
JlaboparopHas pabota «3mepenue bubmmoreka [JOK
29
MoKa3aTelis MPeJIOMJICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [octpoenne n3obpaxeHuit B TMH3E.
30 dopmyna TOHI:<0171 JIUH3bI gBeaneHHe bubmmorexa LIOK
pMy ' https://m.edsoo.ru/ffOcddle
JIUH3BI
31 JlaboparopHas pabota «lccneqoBanue
CBOMCTB M300paykeHUH B JIMH3AX»
Hucnepcus cBeta. CloXXHBIN cocTaB 6€10r0
32 ceera. l[Ber. JlaboparopHas paboTa
«Habmronenne 1ucriepcuu cBeTay
33 UnTepdepennus crera. udpakius ceera. bubnuorexa [IOK
JudpaxknuonHas pemeéTka https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bu6muoreka [JOK
[Tonsipusanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpuOOpsI U yCTPOCTBa U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
36 ['paHu1Ibl TPUMEHUMOCTH KJIACCHYECKOM bubmuoreka [IOK

MexaHuku. [locTynarsl cienuanbHON TEOpUU

https://m.edsoo.ru/ff0cf862



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
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCHUTCIIBHOCTHU

OTHOCHUTENHLHOCTD OOIHOBPEMCHHOCTH.

bu6nunorexa LIOK

37
3aMe/IJIeHHe BpEMEHU U COKpAIIeHUE JTUHBI https://m.edsoo.ru/ffOcfa42
DHEPrus U UMITYJIbC PEISATUBUCTCKON
38 yacTuilbl. CBS3b MacChl C SHEPTUEH 1 bubmmorexa [JOK
HEL P https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUS MOKOS
39 KonTponbnas pabota «Ontuka. OCHOBBI bubnnorexa [JOK
CIelIMaIbHON TEOPUU OTHOCUTEIBLHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [1nanka. DHeprus u bubnuoreka [IOK
UMITYIIbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpsiTHE U HccaenoBanue porodddexra. bubnnorexa [JOK
Omnpitel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
3akonsl Gpororddexra. YpaBHeHUE
42 3I>'IHHITG§H3 nq;q)q)oma(b;ema «Kpachnas bubmmorexa LIOK
g @ https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
43 Hasnenue ceera. Onbith [1. H. JIeGenena. bubmuoreka [IOK
XUMHYECKOe IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoicTBa U NPaKTUYECKOe
44 npuMeHeHue: (oToreMeHT, GOTOAATUHUK,
CoNTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3agau mo reme «JE€MEHTBI but6mmorexa [IOK
KBAaHTOBOW ONTHUKW)) https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. OnbITHI
46 Pesepdopna no paccesHuio 0-yacTu bubnmorera LHOK
PEOPA P t https://m.edsoo.ru/ff0d091a
[MnanerapHas Moaenb aToma
bubnunoreka LIOK
47 I1 b
OCTYHATH! Hopa https://m.edsoo.ru/ff0dOafa
48 W3nydenne u mornomieHue GOTOHOB MPHU bubnuorexa [JOK



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
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

nepexo/ie aToMa C OJHOTO YPOBHS SHEPIUU
Ha Jpyroi. Buapl ciekTpoB

https://m.edsoo.ru/ff0dOafa

49

BoHoBErIe cBoiicTBa yacTuil. BoiaHEI fe
Bbpoiina. KopnyckysipHO-BOJIHOBOM
nyann3M. CIIOHTaHHOE M BBIHYKJICHHOE
U3JIy4eHHE

bu6nmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PATUOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuto cocraBa
PaauoaKTUBHOTO U3TYyUCHUS

bubnuoreka [IOK
https://m.edsoo.ru/ffod0fd2

o1

CgoiicTBa anbda-, 6era-, raMmma-u3ITydeHUsI.

BrnusiHue pain0akTUBHOCTH Ha KUBbIE
OpraHU3MBbl

52

OTkpeITHE TPOTOHA U HEWTpoHA. M30TOMBI.
Anbda-pacnaa. DNeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmnan. ["amma-
U3JIy4CHUE

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3U HYKJIOHOB B siape. S nepHbie
peakuuu. Snepusiit peaktop. [Ipodiemsl,
MEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKThI
AJIEPHOMN SHEPreTUKH

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
Mo3uTpoHa. MeTo el HaOIIOIeHUS 1
pETUCTpALIMK JIEMEHTAPHBIX YaCTHII.
Kpyrasriii cron «@yHaameHTanbHbIe
B3aUMOIeHCTBUA. EAMHCTBO usznueckoit
KapTUHBI MUPa»

but6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gHoro Heba. Co3Be3aus, spKue
3BE3/1bI, IUTAHETHI, UX BHIUMOC JIBHIKCHHE.
Conneynas cucrema



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
https://m.edsoo.ru/ff0d0e38

56

Connane. ConHeuHas akTUBHOCTE. MICTOYHHUK
sueprun CoJiHIIA U 3BE3]T

57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3/bI TTIABHOI MOCIIEI0OBATEILHOCTH.
Bnytpennee ctpoenue 38€31. CoBpeMEeHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUH U
sBostonny CosHLa U 3BE31

58

Muneunsiii [1yte — Hama ['anakruxa.
[Tonoxenue u aBmxenue ConHua B
lNanmakruke. ['anaktuku. Y€pHbIE ABIPHI B
Apax rajJakTUK

59

Bcenennas. Pa30eranue ranakrtuk. Teopus
bonbuioro B3peiBa. PennkToBOE N3ITyYEHHE.
MeraranakTuka

60

HepemeHHLIe HpO6J’I€MH ACTPOHOMUHU

61

KonrtpomnbHas pabora «1eMeHTHI
ACTPOHOMMH U aCTPOPUIUKI»

62

Ob6o6maromuit ypok. Pois puszuku n
aCTPOHOMHUHU B IKOHOMHUUYECKOMH,
TEXHOJIOTUYECKOM, COITMAILHON M THUECKOU
chepax neaTenTbHOCTH YeJIOBEeKa

63

O6o6mmaromuit ypok. Pois u Mmecto pusuku
Y aCTPOHOMUH B COBPEMEHHOMN HAyYHOM
KapTHUHE MHUpa

64

O6o6maromuii ypok. Ponb pusnyeckoit
TeopuHr B (POPMHUPOBAHHUH TTPEJICTABICHHH O
(bU3UIECKON KapTHHE MUpPA

65

O6o6matromuii ypok. Mecto ¢pusndeckoit




KapTUHBI MUpPA B 0011EM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
npupojie

Pe3epBHbIil ypok. MarHutHoe mnoJie.

66 1
DNeKTpOMarHuTHAs UHIYKIHS
67 PezepBHblii ypok. Ontrka. OCHOBBI 1
CIICIMAIEHON TE€OPUH OTHOCUTEIILHOCTH
68 Pesepnblii ypok. KBantoBas ¢pusuka. 1 bubnuoreka [{OK
DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0d1784

IInanupyembie pe3yJabTaThl H3yYeHUS Y4eOHOT0 peaAMeTa

"®u3uka" (0a30BbIl ypOBEHB) - TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTam
OCBOEHHUsI 0a30BOT0 Kypca (PU3UKHU JOJIKHBI OTPAXKaTh:

1) chopMHupOBaHHOCTH MPEICTABICHUIN O POJIU U MeCTe (PU3UKU B COBPEMEHHOM
HAy4YHOU KapTHUHE MUPA; MOHUMaHue (PU3UIECKOM CYIITHOCTH HAOII0AaeMBbIX BO
Bcenennoil siBjeHuil; noHMMaHue posn pu3uku B popMUPOBAHUU KPYTo30pa U
(YHKIIMOHAIBHOW TPaMOTHOCTH Y€JIOBEKA ISl PEIICHHS TPAKTUUECKUX 3a/1a4;

2) BJIaJIeHUE OCHOBOIOJATAIOMUMH (PU3HUYECKUMHU MOHITHUSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMH; YBEPEHHOE MOJIb30BAHUE
bu3nuecKoi TEPMUHOJIOTUEN U CUMBOJIMKON;

3) BnazieHNe OCHOBHBIMHU METOJIaMU HAyYHOTO MMO3HAHUS, UCIIOIb3yEeMbIMH B
¢du3uke: HAOIIOAEHUE, OTUCAHUE, U3MEPEHUE, SKCIIEPUMEHT; YMEHUS
00pabaTeIBaTh PE3yNbTaThl U3MEPEHUH, OOHAPYKUBATH 3aBUCUMOCTh MEXKIY
bu3nUecKUMH BEIMYUHAMH, OOBSICHITH TOTyUYCHHBIE pE3yIbTaThl U JE1aTh
BBIBOJIBI;

4) chopMHPOBAaHHOCTh YMEHUS pelIaTh GU3NUECKUE 3a/1aUH;

5) chopMUPOBAHHOCTh YMEHUS MPUMEHSITh MOJYYCHHbIC 3HAHUS 1151 0ObSICHEHUS
YCI0BUM NMPOTEKAHUsI (PU3MUECKUX SIBICHUHN B MPUPOJIC U I IPUHSATUS
MPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOM KU3HU;

6) chopMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH MO OTHOIIECHUIO K (PU3UUYECKOM
nH(pOopManmK, MoJTyIacMo U3 pa3HbIX HCTOYHUKOB,;

7) oBnaaenue (chpopMUPOBAHHOCTD MPEICTABICHHN ) IIPAaBUJIAMH 3aITUCH
buznveckux Gopmyn penbedHO-TOUCUHOM crucTeMbl 0003HaueHu# JI.bpaitns (ns
CJIETIBIX M CIA00BUISIINX O0YYAIOIINXCS).

B pesynbrate uzyuenus yuyebHoro mpenmMera "®dusnka" Ha ypoBHE CPEIHETO
obmero oopa3oBaHmMs:

BoinyckHuk Ha 6a30BOM YPOBHE HAYUUTCS:



- JIEMOHCTPHpOBATh HA MpHUMEpax pojib U MecTO (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUM, B IPAKTUYECKOU JIEATEIIbHOCTH JIFOAEH;

- IEMOHCTPUPOBATh Ha MpHUMEpPax B3aWMOCBS3b MEXKIY (PU3UKON U APYTUMU
€CTECTBEHHBIMHU HAyKAMU;

- YCTaHaBJIMBATb B3aUMOCBS3b CCTCCTBCHHOHAYYHBIX SIBJICHUMN U IMPUMCHATD
OCHOBHBIC (1)PI3H‘-I€CKI/I€ MOACIN JI1 UX OIMMCAHUA U O6’I)$ICH€HI/I$I;

- UCHOJB30BaTh HMH(OpMAIHIO (PUIUUIECKOTO COJAEp)KaHUS TPU PEIICHUU
y4eOHBIX, TMPAKTHUECKUX, MPOCKTHBIX M HCCIEIOBATENBCKUX 3a7a4, UHTErpUpPYys
UHGOPMAITUIO U3 PA3TMYHBIX UICTOYHUKOB U KPUTHUIECKH €€ OIICHUBAS,

- pa3auuyaTh M YMETh MCHOJb30BaTh B Y4eOHO-HCCIIEAOBATEILCKOM
JIEATEIIBHOCTH METO/Ibl HAyYHOTO MO3HaHus (HAOII0/ICHUE, ONTMCAaHKe, U3MEPEHHUE,
HKCIIEPUMEHT, BBIABMKEHUE TUINOTE3bl, MOAECIUPOBAHUE U Jp.) U (POPMBI HAYYHOTO
no3HaHus ((axkTel, 3aKOHBI, TEOPHH), JTEMOHCTPHUPYS HA NPUMEPAX UX POJb U
MECTO B HAYYHOM IO3HAHUU;

- TNPOBOJUTH NpPsSMbIE U KOCBEHHBbIE H3MEHEHUS (PU3NYECKHX BEJIUYMH,
BBIOMpAss M3MEpUTENbHbIE TPUOOPHl € YYETOM HEOOXOIUMOM TOYHOCTH
W3MEPEHUN, IUIAHUPOBATh XOJ HM3MEPEHUM, MOJIy4aThb 3HAYEHUE HU3MEPSEMOU
BEJIMYMHBI U OLIEHUBATh OTHOCUTEIBHYIO OTPEIIHOCTD M0 33JaHHBIM (OpMYyJIaMm;

- IPOBOAMTH  HUCCIEIOBaHUS  3aBUCUMOCTEH  MEXIy  (U3HMUECKUMHU
BEJIMYMHAMU: TPOBOAUTH HM3MEPEHUS M ONpPENENsATh Ha OCHOBE MCCIIENOBaHUS
3HAUYEHUE [apaMEeTPOB, XapaKTEePU3YIOLIUX JaHHYI 3aBHCUMOCTb MEXIY
BEJIMYMHAMHU, U JI€JaTh BBIBOJI C YUETOM MOTPEIIHOCTH U3MEPEHHUI;

- WCTOJNB30BaTh /Ui OIKCAaHUA XapakTepa MpOoTeKaHus (QU3NIECKUx
MpoIeccoB (HU3UYECKUE BEIMYMHBI M JEMOHCTPUPOBATH B3aUMOCBS3b MEXKIY
HUMU;

- WCTOJB30BaTh /I OINMCAaHUSA XapakTepa MpOoTeKaHUs (PU3NIECKux
poIIecCcOoB (pU3MUYECKUE 3aKOHBI C YUETOM TPAHUI] UX PUMEHUMOCTH;

- pematb KayeCTBEHHbIC 3a7aud (B TOM UYHCIE€ W MEKIPEIMETHOTO
XapakTepa): UCTHOIb3ysl MOJIETH, (U3NIECKHNE BEIIMYMHBI U 3aKOHBI, BHICTPAUBAThH
JIOTUYECKA BEPHYIO IIETIOUKY OOBSICHEHHUS (JOKa3aTenhCTBA) MPEMJIOKEHHOTO B
3a/1aue npouecca (SIBJICHUS);

- pemaTh pacyeTHbIC 3aJaud C SBHO 33JaHHOM (PU3UUYECKOW MOJENbIO: Ha
OCHOBE aHajM3a YCIOBHUS 3a/a4dl BBIACIATH (U3MUECKYI0 MOJENb, HaXOIUTh
¢duznyecKkue BeIMUMHBI U 3aKOHbI, HEOOXOAMMBIE U TOCTATOUYHbIE JJIS €€ PeIeHus,
IIPOBOJUTH PACUETHI U MPOBEPATH NOJIYYECHHBIN PE3YIIbTAT;



- YYUTBHIBaTh TPAHUIIBl MPUMEHEHUS HU3YYCHHBIX (PU3NYECKUX MOJAENEH mpu
perieHnn (GU3NYECKUX U MEXIIPEIMETHBIX 3a/1a4;

- WCIIOJIb30BaTh MH(OPMALIUIO U MPUMEHITHh 3HAHUS O MPHUHIUIAX pabOThl U
OCHOBHBIX  XapaKTEPUCTUKAX M3YYECHHBIX MalllMH, MPUOOPOB H  JIPYrux
TEXHUYECKUX YCTPOWCTB TUTS pereHns IIPAKTUYECKHUX, y4eOHO-
UCCIIE0BATEIbCKUX U IIPOCKTHBIX 3a1a4;

- HWCIIOJIb30BAaTh 3HAHWA O (U3WYECKUX OOBEKTaX U TIpoIeccax B
MOBCEHEBHON JKM3HU A oOOecrnedeHuss Oe30MacHOCTH TpHU OOpamieHuu C
npuOopaMd HM TEXHWYCCKUMHU YCTPOMCTBAMH, JJII COXPAaHEHUS 3J0POBbS U
COOJIFOICHUST HOPM DKOJIOTUYECKOTO TOBEJACHUS B OKpPYKAIOIICH cCpene, s
MPUHSATHS PEIICHUH B TIOBCETHEBHOM KU3HHU.

BrinyckHHK Ha 6a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUUTHCS:

- TOHMMAaThb U OOBICHATH LEJIOCTHOCTh (PU3MYECKON TEOpUHU, pas3iinyaTh
TPAHMIIBI €€ IPUMEHUMOCTH U MECTO B PSIIY APYIUX (PU3NUECKUX TEOPHUH;

- BJIIQACTh IIPUCMAMM IIOCTPOCHHA TCOPCTHUCCKHX JOKA3aTCIbCTB, a4 TAKXKC
IIPOTrHO3UPOBAHUA ocoOeHHOCTEH IMIPOTCKAHUA (bHBI/I‘leCKI/IX SIBJICHUM U IIponccCcoB
Ha OCHOBC IMOJIYUYCHHBIX TCOPECTUYCCKHUX BbIBOJOB U 1OKA3aTCIILCTB,

- XapaxkTepu3OBaTb CHUCTEMHYI0 CBfI3b MEXKJIY OCHOBOIIOJAraroluMH
HAyYHBIMU TIOHSTUSMU: TPOCTPAHCTBO, BpeMs, Marepus (BEIIECTBO, IIOJIE),
JIBUKEHHE, CUJIA, DHEPI U,

- BBIJIBUTATh THIIOTE3bl HA OCHOBE 3HAHMUSI OCHOBOIOJATAIOIIUX (DU3UUESCKUX
3aKOHOMEPHOCTEHN 1 3aKOHOB,;

- CaMOCTOATCJIBHO INIAHUPOBATH U IIPOBOJINUTDH (I)HSH‘-IGCKI/IG OKCIICPHUMCHTBI;

- XapaKTepU30BaTh TI00ATbHBIE TPOOIEMBI, CTOAIIUE TEPE YETOBEUECTBOM:
DHEPTreTUYECKUE, CHIPHEBBIC, YKOJIOTHYCCKHUE, - M POJIb (DM3UKH B PEIICHUU ITHX
npo0JieM;

- peumarh MPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHbIE M  PacCUETHbIC
¢usnueckue 3agadud ¢ BbIOOPOM (U3NYECKOM MOJAENIH, MCIONb3ysd HECKOJIbKO
bu3nUecKuX 3aKOHOB WM (POpPMYI, CBSA3BIBAIOIIMX H3BECTHBIE (U3HUECKUE
BEJIMYMHBI, B KOHTEKCTE MEKIPEIMETHBIX CBSA3EH;

- OOBSACHATH MPHUHIMIBLI PaOOThl M XapPaKTEPUCTUKU H3YyUYCHHBIX MAIIIWH,
pUOOPOB U TEXHUYECKUX YCTPOUCTB;

- OOBACHATH YCIOBUS TPUMEHEHHUS (U3MUECKUX MOJENed MpH pelIeHUU
¢u3nyecKkux 3aaad, HaXOAMTh AJEKBATHYIO IPEIJIOKEHHOW 3a/adye (PU3NUYECKYHO
MOJIeb, pa3peliarh MnpodieMy Kak Ha OCHOBE MMEIOIIUXCSA 3HaHWM, Tak U NpU
IIOMOIIY METO/I0B OLIEHKH.



BrinmyckHUK Ha yriyOJeHHOM ypOBHE HAYUHUTCS:

- OOBSCHATH W aHATU3UPOBATh POJIb U MeCTO (U3UKU B (HOPMHUPOBAHHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

- XapaKTepU30BaTh B3aMMOCBS3b MEX1y GU3UKON U APYTUMHU €CTECTBEHHBIMU
HayKamu;

- XapaKTepu3oBaThb CHUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIAraroIuMH
HAayYHBIMU TMOHATUSMHU: NPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, IIOJE),
JIBUKCHHE, CUJIa, DHEPTHS,

- TIOHMMAaTh W OOBICHATH IEJIOCTHOCTh (DU3MYECKON TEOpUHU, pas3inyaTh
I'PaHUILIbI €€ MPUMEHUMOCTH U MECTO B PAIY APYTUX (PU3UUECKUX TEOPHiL;

- BJIIQACTb IIPUCMAMM IIOCTPOCHHA TCOPCTHUCCKHX JOKA3aTCIbCTB, a TAKXKC
IIPOTrHO3UPOBAHUA 0COOCHHOCTEH IMPOTCKAHUA (1)I/IBI/ILI€CKI/IX SIBJICHUM U IIponcccoB
Ha OCHOBC IIOJIYUCHHBIX TCOPCTHYCCKUX BBIBOJAOB H JOKA3aTCIIbCTB,

- CaMOCTOSATEIIBHO KOHCTPYUPOBATH SKCIEPUMEHTAIbHBIE YCTAHOBKHU IS
MIPOBEPKH BBIIBUHYTBIX THUIIOTE3, PACCUUTHIBATH a0COIIOTHYIO U OTHOCUTEIHHYIO
MOTPEIIHOCTY;

- CAMOCTOATCIIBHO IIJIAaHUPOBATh U IIPOBOJNUTH (1)H3H‘I€CKI/IG OKCIICPUMCHTEI,

- pewmarb MNPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHbIE M  PAacUETHbIC
du3nueckue 3aJayd C ONOpOd Kak Ha MW3BECTHbIE (DU3MYECKUE 3aKOHBI,
3aKOHOMEPHOCTH M MOJIEJIH, TaK U Ha TEKCThI C U30BITOYHON HH(POpMaLIKEH;

- OOBSACHATH TPAaHULBI NPUMEHEHUS M3YyYEHHBIX (U3HUECKUX MOJENEeH MpHu
pelIeHNH (PU3NYECKUX U MEXIPEIMETHBIX 3a/1a4;

- BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHWS OCHOBOIMOJIATAIONMINX (HU3UIECKUX
3aKOHOMEPHOCTEMN U 3aKOHOB;

- XapaKTepU30BaTh TII00ATBHBIC TIPOOJIEMBI, CTOSIIUE TIPS YETOBCUCSCTBOM:
DHEPreTHUYECKHUE, CHIPhEBBIC, SKOJOTHYCCKHE, M POJb (PU3UKH B PCEHICHHH ITHX
npo0iem;

- OOBSCHATH TPUHIUIBI PabOThl W XAPAKTEPUCTHKU HW3YYCHHBIX MAIITUH,
PUOOPOB M TEXHUYECKUX YCTPOUCTB;

- OOBACHATH YCIOBUSI NPUMEHEHHS (U3MYECKUX MOJIETe NpH pelieHUuu
bu3nYecKuX 3a7a4, HaXOJWTh QJCKBATHYIO MPEUIOKEHHON 3amadye (HU3HUECKYIO
MOJIeJIb, pa3pemniaTh Mpo0JeMy Kak Ha OCHOBE MMEIONIUXCS 3HAHWM, TaK W TMPHU
MOMOIIY METOJO0B OLICHKH.

BrlilyCKHUK Ha YriTyOJI€HHOM YPOBHE MOJTYYUT BO3MOKHOCTb HAYYUTHCS:



- HOPOBCPATH ISKCICPUMCHTAJIbHBIMH CPCACTBAMH BbIIBUHYTBIC T'HMIIOTC3bI,
q)OpMYHI/IPYH Ocjab HUCCICOOBaAHUA, Ha OCHOBC 3HAHHA OCHOBOIIOJIArarOIIMXx
(1)I/ISI/I‘{CCKI/IX BaKOHOMepHOCTeﬁ H 3aKOHOB,

- ONWCHIBATh W AHAJTU3UPOBATH TMOJYUYECHHYIO B PE3yibTaTe IMPOBEACHHBIX
(bU3UYEeCKUX IKCTIEPUMEHTOB HH(POPMAITHIO, OTIPEICTISTH €€ JOCTOBEPHOCTD;

- TIOHMMaTh M OOBACHATH CHCTEMHYIO CBSI3b MEXIY OCHOBOIOJIATAIOIIMMU
HAayYHBIMU MOHATUSMHU: MPOCTPAHCTBO, BpeMs, Marepus (BEIIECTBO, IIOJIE),
JIBUKCHHE, CUJIA, DHEPTHS,

- pemaTrb 3KCICPHUMCHTAJIBHBIC, KAYCCTBCHHBIC WM KOJHWYCCTBCHHBLIC 3a/ladu
OJIMMIINAJTHOI'O YPOBH:A CJIOKHOCTH, HCIIOJIb3Ys CI)I/I3I/I‘—I€CKI/I€ 3aKOHBI, a4 TaKXC
YpPaBHCHU:A, CBA3BIBAIOIIHC (1)I/ISI/I‘IGCKI/I€ BCJINYHHEI,

- QHAJIM3UPOBATh TPAHUIIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, TOHUMATh
BceoOIMi  xapakTep  (QyHAAMEHTAJIbHBIX 3aKOHOB U  OTPAaHUYEHHOCTH
MCIMOJIb30BaHUS YACTHBIX 3aKOHOB;

- (1)OpMy.]'II/IpOBaTI> N PpCIIATh HOBBIC 3aJa4M, BOSHHKAIOIIHUC B XOIC y‘-Ie6HO'
HCCHGHOB&TCHBCKOﬁ u HpOGKTHOﬁ ACATCIIBHOCTH,

- YCOBEPIIIEHCTBOBATh IMPHUOOPHI U METOABI MCCIICAOBAHUS B COOTBETCTBUU C
MOCTaBJICHHOM 3aJauci;

- UCIIOJIb30BATh METOJBI MAaTEMAaTUUYECKOIO MOJIECIMPOBAHUS, B TOM YHCIIE
MPOCTEUIIME  CTAaTUCTUYECKUE  METOAbl  JIsi  00pabOTKHM  Pe3yJIbTaToOB
DKCIIEPUMEHTA.

B pesynbraTe uzydeHuss Gu3MKd Ha yriyOJICHHOM ypOBHE YYEHUK HOJIKEH
3HATH/TIOHUMATh

[] cMBICT TIOHATHH: (pU3HUECKOe sSBICHHUE, (PU3UUYecKass BEIMYMHA, MOJCID,
TUIIOTE3a, MPUHIMII, I[OCTYJIAT, TEOPHs, MPOCTPAHCTBO, BPEMs, HHEPUHUAIbHAA
CHUCTEMa OTCUETa, MaTepualibHasi TOYKA, BEUIECTBO, B3aUMOACHCTBUE, UACATIbHbBIN
ra3, pE30HAaHC, OJJICKTPOMArHUTHbIE KoJie0aHUs, DJICKTPOMArHUTHOE TIOJIE,
AJIEKTPOMArHuTHasl BOJHA, aTOM, KBaHT, ()OTOH, aTOMHOE S7po, JAehEeKT MacChl,
SHEPrusl CBA3U, PAAMOAKTUBHOCTb, HOHU3UPYIOUIEE W3JIydYCHUE, IJIaHETa, 3BE3/a,
rajakTuka, BceneHnnas;



[1 cmbichn (U3NYECKUX BEJIMYMH: TEPEMEIECHUE, CKOPOCTh, YCKOpPEHHE,
macca, cuia, JaBJIEHUE, UMITYJIbC, padoTa, MOLIHOCTb, MEXaHUYECKas SHEeprus,
MOMEHT CHWJIbl, IIE€pPHOJ, YACTOTa, AaMIUIMTyAa KOJeOaHWW, JUIMHA BOJIHBI,
BHYTPECHHSISI DJHEPIWsl, CpEIHssI KHHETHUYECKash OJHEpPrus YacTHIl BEUIECTBA,
aOCOJIIOTHAsE TeMIeparypa, KOJUYECTBO TEIUIOTHI, YJAeIbHAas TEIIOEMKOCTb,
ylIenabHas TeIoTa napooOpa3oBaHMs, yAElIbHAas TEIUIOTA IUIABJICHUS, YJIEJIbHas
TEIUIOTAa CTOpPaHWs, JJIEMEHTAPHBIM JJIEKTPUUECKUU 3apsAl, HaIPSKEHHOCTh
JIEKTPUYECKOr0 IIOJIA, PAa3HOCTb IOTCHIUAJIOB, JJICKTPOEMKOCTb, JHEPruUs
IIEKTPUYECKOTO IOJIsL, CHJIA AJIEKTPUYECKOTO TOKA, DJIEKTPUUYECKOE HANpPsKEHHE,
JJIIEKTPUYECKOE COIPOTUBIICHUE, JJIEKTPOABUKYILAS CUJIA, MArHUTHBIA IIOTOK,
WHIYKLIUS MarHUTHOTO TI0JIA, WHIYKTMBHOCTb, 3HEPIrUs MArHUTHOIO IO,
IIOKAa3aTelIb IPETIOMIICHUS, ONITUYECKask CUJIA JINH3BL,

[J cMBICTT PU3NYECKUX 3aKOHOB, MIPUHITUIIOB U MOCTYJIATOB (POPMYIHPOBKA,
IpaHULIBl  MPUMEHUMOCTH):  3aKOHBl ~ JUHAMUKH  HbBIOTOHA,  MPUHIUIBI
CyNEpIIO3UIIUM W OTHOCHTEIBHOCTH, 3aKOH [lackans, 3akoH Apxumena, 3aKOH
['yka, 3aKOH BCEMUPHOTO TATOTCHHS, 3aKOHbI COXPAHEHUSI DPHEPTUU, UMITYJIbCa U
AIIEKTPUUYECKOTO 3apsjia, OCHOBHOE YypaBHEHHE KUHETUYECKOW TEOpPUU Ta3oB,
ypaBHEHHE COCTOSIHUS 15 wmaeanbHOro ra3a, 3aKOHbl TEPMOJAWNHAMUKH, 3aKOH
Kynona, 3akon Oma pans mnojgHod 1enu, 3akoH JDkoyns-JIeHna, 3akoH
ANEKTPOMAarHUTHOM WHAYKIWH, 3aKOHblI OTPAKEHUS M TMPEIOMIICHUS CBETa,
MOCTYJIAThl CHEUUATIBHOW TEOPHUH OTHOCUTEIBHOCTH, 3aKOH CBSI3M MacChl U
SHEpruM, 3akoHbl QoTtodddekra, mnocrynatel bopa, 3akOH pPagUOAKTUBHOTO
pacrazna;

[] BKJIaJl pOCCHUHCKMX M 3apyO€KHBIX YUYEHBIX, OKa3aBIIUX HauOOJbIlIEe
BJIIUSIHUE HA pa3BUTHE (PU3UKH;

[ ymeThb ONHUCHIBAaTH U OOBSCHATH PE3yJdbTaThl HAOMIOACHUN U
HKCIIEPUMEHTOB: HE3aBUCUMOCTb YCKOPEHHS CBOOOJHOTO MaJCHUS OT MacChl
MaJIaloIIero Teja; HarpeBaHue ra3a mpu ero OBICTPOM CXKATHHU U OXJIAKJCHUE TIPU
OBICTPOM paCIIMPEHUH; TOBBIIIEHWE aBJICHUs Tra3a NpU €ro HarpeBaHUM B
3aKPBITOM COCYZ€; OPOYHOBCKOE JIBMKEHUE; JICKTPU3AIUS TEJ MPU UX KOHTAKTE;
B3aMMOJICHCTBUE MPOBOJHUKOB C TOKOM; JEHCTBHE MAarHUTHOTO TIOJS Ha
MPOBOJAHUK C TOKOM; 3aBUCUMOCTb COMNPOTHUBIICHUS MOJIYMPOBOJHUKOB OT
TEMIEPATypbl U OCBEIICHUS; BJEKTPOMATrHUTHAS WHIYKILHS; PacIpOCTpaHEHUE
AJIIEKTPOMArHUTHBIX BOJH; JAuWcHepcus, UHTepdepeHuus U audpakius CBETa;
U3Jy4eHHE W TOTJIOIIEHHWE CBETa aTOMaMH, JUHeHdaTble CIeKTphl; PoTodddeKT;
PaAOAKTUBHOCTH;



[l mpUBOAUTH MPUMEPHI OMBITOB, WILIIOCTPUPYIOIINX, YTO: HAOIIOJEHUS U
AKCIIEPUMEHT CITyXKaT OCHOBOM JJISl BBIIBUKCHUS TUTIOTE3 U MOCTPOSHUS HAYYHBIX
TEOPHii; OSKCIIEPHUMEHT TO3BOJSIET TIPOBEPUTH HCTUHHOCTh TEOPETHUECKUX
BBIBOJIOB; (pM3MUECKasi TEOPHUS Aae€T BOZMOKHOCTh OOBSCHSTH SIBICHUS IPUPOJIBI U
HayyHble (aKThl; (uU3MYECKas TEOpUs TO3BOJSET MpEACKa3bIBaTh  Ile
HEU3BECTHBIC SIBICHUS U UX OCOOCHHOCTH; MPU OOBICHEHUHU MPUPOAHBIX SIBICHUN
UCTIONB3YIOTCS (U3MYECKUE MOJIENH;, OAMH W TOT K€ MPUPOAHBIA OOBEKT WU
SBJICHHME MOYKHO MCCJIEeI0OBaTh HAa OCHOBE MCIIOJIb30BAaHUS pa3HbIX MOJENEH;
3aKOHBl (M3UKH U (U3NYECKHE TEOPHUH HMMEIOT CBOM ONpEACNICHHbIC TPAHHUIIBI
IPUMEHUMOCTH;

(] omuchIBaTh Q)YHI[aMeHTaJIBHBIG OIIBITBI, OKa3aBIINC CYIICCTBCHHOC
BJIMAHHUC HA PA3BUTUC (bHBI/IKI/I;

0 IMPUMCHATD IIOJIYUCHHBIC 3HAHUWSA JIJIA PCIICHUA (1)I/ISI/IT‘I€CKI/IX 3aJ1a4,

[] ompenensTh: xapakTep (puanyeckoro mpoiecca mno rpaduky, Tadauue,
dbopMyne; TPOAYKTHI SIIEPHBIX pEaKIUii Ha OCHOBE 3aKOHOB COXPaHCHHS
3JIEKTPUYECKOTO 3apsa U MaCCOBOTO YUCIA;

[] uU3MepATh: CKOPOCTh, YCKOpPEHHE CBOOOJHOTO MaJCHUsS; Maccy Tena,
IJIOTHOCTH BEIECTBA, CUITY, padOTy, MOIIHOCTb, SHEPTUIO, KOIPDUIIUEHT TPEHUS
CKOJIbYKEHUS, BIAXKHOCTh BO3/yXa, YACIbHYIO TEIUIOEMKOCTb BEIIECTBA, YAEIbHYIO
TEIUIOTY IUIABJICHUS JIbJa, 3JeKTpuyeckoe comportuBieHue, JJ1C u BHyTpeHHEe
CONPOTHBIIEHUE HCTOYHMKA TOKA, IIOKa3aTeslb MPEJOMJICHUS  BEILECTBa,
ONTUYECKYIO CHUJTy JMH3bI, JUIMHY CBETOBOI BOJHBI, MPEICTaBISATh PE3YJIbTATHI
WU3MEPEHUN C YUETOM HMX MOTPEIIHOCTEN;

[} mpUBOIUTH MPUMEPHI MPAKTUYECKOTO MPUMEHEHUS (QU3HUUYECKUX 3HAHUM:
3aKOHOB MEXaHWUKHU, TEPMOJAUHAMUKA U DJIEKTPOAUHAMUKU B DHEPIETUKE;
pPa3IUYHBIX BHUJOB DJJIEKTPOMAarHUTHBIX HW3JIYy4YEHUW [UId Pa3sBUTUA pPaguo- U
TEJIEKOMMYHUKAILIM; KBAaHTOBOM (HU3MKM B CO3JIaHUU SIACPHOM DHEPreTHKU,
J1a3€pOB;

[] BoCIpMHUMATh M HAa OCHOBE IIOJYYCHHBIX 3HAHUH CaMOCTOSTEIHHO
OlICHMBaTh WHGOpPMAIHIO, coaepkamytocs B coobmenusx CMMU, wHaydHO-
MOMYJISIPHBIX CTaThsiX; 16 WCMONB30BaTh HOBBIC WH(MOPMAIIMOHHBIE TEXHOJIOTHH
JUISL  TIOWCKa, O0OpabOTKM W mpenbsBieHus wuHpopManuu 1o (Qusuke B
KOMITBIOTEPHBIX 0a3ax JaHHbIX u ceTsax (cetm IHTEpHET); WHCMONB30BAThH
npuoOpeTeHHbIE 3HAHWS W YMEHHS B MPAKTUYECKOW JIEATETHHOCTH U
MIOBCETHEBHOM JKU3HU JIISL:



[1  oOecnieueHusi 0€30MAaCHOCTH  JKU3HEACATEIBHOCTH B IpoIecce
UCIIONIb30BaHUsl TPAHCIIOPTHBIX CPENCTB, OBITOBBIX AJIEKTPONPHUOOPOB, CPEICTB
pajno- U TeJIeKOMMYHUKAIIMOHHOMN CBSI3H;

(] aHanM3a U OIICHKU BIIUSHHS Ha OPTaHU3M YEJIOBEKA M JPYTrue OpraHUu3MbI
3arpsi3HEHUs] OKPY’KaroIeH cpesbl; [| palMoOHaTbHOTO MPHUPOOINOJIB30BAHUS U
3aIUThI OKPYKAIOIIEH CPEJIbl;

[} onpenenenus COOCTBEHHOM MO3UIIMU 110 OTHOIIEHUIO K SKOJIOTUYECKUM
npo0semMaM U MOBEJACHHUIO B IPUPOIHOM cpejie.
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