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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro0 ypoBHS Ha YPOBHE CpeIHEro oOIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJOXKEHHH U TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammsl, mnpeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ ydérom enepaibHOH pabodeil mporpaMMbl BOCHUTAHUS U
KOHLIETILIUK TpenojiaBanus yyeOHoro npeamera «®Dusmka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon ®enepanun, peanu3yoImux OCHOBHBIE
oOpa3oBaTeabHbIE TPOrPAMMBI.

Copepxanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opMupoBaHue
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvarommxcs 10-11 kiaccoB mnpu
oOyueHuu ux Qu3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO
noaxona. I[Iporpamma mo ¢usmke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTaM
oOy4eHHMs, a TAaKXKEe YUYHUTHIBAET HEOOXOJWMOCTh PEATU3ALMHU MEKIPEAMETHBIX
CBsi3el (M3MKH C €CTeCTBEHHO-HAy4YHBIMH Y4eOHbIMH TpenMeramu. B el
OTIPE/ETSAIOTCS OCHOBHBIE LIEJIM M3Y4YeHHUs (PU3UKH HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHuUs, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (U3MKHU: JIUYHOCTHBHIE,
MeTarpeIMEeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHMPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pr3uKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

e coJiepxkaHue yueOHoro npeamera « Ou3ukay 1o rojgaM o0ydeHusl.

dusznka Kak Hayka O HamOojee OOIIMX 3aKOHaxX MPHUPOMABI, BHICTyMas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYILIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMUM 00 okpyskaromiem mupe. IKoabHBIN Kypc GU3UKU — CUCTEMOOOPa3yIOLIUi
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBICHHM, HM3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢bu3mdeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHrue  (U3MYECKUX 3HAHUW  ONpelesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4YEHUS HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU WM APYIHX.
W3yuyenne ¢GU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHUHBI MUpa oOydarmuxcs, B (GOpMHpPOBAHHWE YMEHUH NPUMEHSThH
HAy4YHbIA METOJI MO3HAHUS PY BBIIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca ¢u3WKM UIsi YPOBHS CpeaHEro oOmero oOpa3oBaHUs
MOJIOKEH pAX MACH, KOTOpPbIE MOXHO pacCMaTpuBaTh KAaK MPHUHLMIBI €ro
OCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3fesioB (DU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
o0beqMHEH BOKPYr (U3MYECKHX Teopui. Bemymum B Kypce sBIseTCS
(dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHUH, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanuzaunus OpeANnojaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHUS
¢u3uKM ¢ pa3BUTHEM OOIIeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMHU M SKOJIOTUIECKUMH MPOOIEMaMH.

Hoess npuknaonoti  nanpaenennocmu. Kypc ¢Gusuku mpeamnosaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHMUYECKHX M TEXHOJOTUYECKUX MPHUIOKEHUN
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEICHUS JIIEMEHTOB
COJIEpKaHUsl, TMOCBSMIEHHBIX OJKOJOTHYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKICHUS
po0JieM palliOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€301MacHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CpPEIHEro OOIero
oOpa3oBaHus SBIAIOTCS (pusmueckue Teopuu (GopMHpPOBAHUE MPEICTABIECHUN O
CTPYKTYype MOCTPOCHHs (PU3NUECKON TEOpUH, poiu (HyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O TPHUPOAE, TpaHUlAx
MPUMEHUMOCTH TCOPUH, JJII OIMCAaHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CucTeMHO-IeSTeIbHOCTHBIN MOJAX0A B Kypce (PM3UKU peau3yeTcsl Mpexse
BCEro 3a CU€T OpraHu3alliy SKCIEPUMEHTAIBHON AESITEIbHOCTH O0YYarolIUXCsl.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — 93TO KCIHOJB30BAHUE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIAOOpaTOpHBIX padorT,
KOTOpBIE B IIporpamMme mno (pusnke oObeIMHEHBI B OOIIMHA CIIMCOK YYCHHYCCKHX
NpaKTUYECKUX paboT. BeiieneHrne B yka3aHHOM IepedyHe J1abopaTopHBIX padoT,
NPOBOAMMBIX /I KOHTPOJS W  OIICHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
00pa3oBaTEIBLHOIO TMpollecca MCXONd U3 OCOOCHHOCTEH IJIAaHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpu sToM  oOecmeuuBaeTcs  OBJAJCHUC
OOyYarONIMMHUCS YMEHHUSIMU TPOBOJUTh KOCBEHHBIE W3MEPEHHUS, HCCIEIOBAHMS
3aBHCHUMOCTEH (U3NYECKUX BEIWYMH M TOCTAHOBKY OIBITOB TIO MPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bonpmoe BHUMaHUE yAENAETCA PEHICHUI0 PACYETHBIX W KA4eCTBEHHBIX
3anay. [Ipu 3TOM AJig pacu€THBIX 3a/7a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJaHHON (PU3UIECKON MOJEIBIO, TO3BOJISIFOIINE MPUMEHATh U3yUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaKk U WHTErpUpys 3HAHUS W3
pa3HbIX pa3nesnoB. s KayecTBEHHBIX 3a/1ay MPUOPUTETOM SBIISIFOTCS 3aJlaHUs Ha
0oOBsSICHEHHE TPOTEeKaHUs (U3MUECKHX SBICHUHW W TIPOIECCOB B OKpYKaromeh
KU3HHU, TpeOyromue BbIOOpa (PuU3MUECKON MOAeNU JUIsi CUTyalluud MpPaKTUKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CIeUeHUI0 Y4eOHOTO TMpolecca 0a30BBIM  ypPOBEHb Kypca
(bU3UKHN HA YPOBHE CpeHEro O0IIero o0pa3oBaHusl IOJKEH U3Y4aThCsl B YCIOBUAX
MpeMETHOr0 KaOuHeTa (U3WKUA WIM B YCIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
NIPEeIMETOB €CTECTBEHHO-HAay4YHOro Iukia. B kaOunere (u3uku AOMKHO OBITh
HEeoO0XoMMoe J1abopaTopHOEe O00OpYyJAOBaHUE JJIS BBHITIOJHEHUS YKa3aHHBIX B
mporpamMme 1o GU3NKE YICHHYECKUX MPAKTHYECKUX padOT M JIEMOHCTPAIMOHHOE
obopymoBaHHE.

JlemoHcTpanimonHoe oOopyaoBaHue (opMupyercs B COOTBETCTBUHM C
MPUHITUIIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIIEYMBAET ITOCTAHOBKY
MEPEUNCICHHBIX B TporpaMMe 10 (HU3UKE KITIOYEBBIX JIEMOHCTpAIUNA IS
UCCJIEIOBAHMSI  M3Y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHI.

JlaGopatopHoe 00OpyJI0OBaHME [JIi YUYEHMUECKUX TNPAKTUUYECKUX padoT
dbopMupyeTcs B BUAE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIeunBaeTCsS B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYammmuXci. TeMaTH4ecKue KOMILIEKTHI
71a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ LIU(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3NUKHU B 00IIeEM 00pa30BaHUU SBIISIFOTCS:

e (QopmMupoBaHue HHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCS K HayYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaIbHBIX W TBOPYCCKUX
CHOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ€ MO3HAHUS U (OPMUPOBAHUE
MCCJIeI0BATEIHLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHHME HAyYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHUN OOBSCHATH SBJICHHUS C HCIOJb30BAaHHEM
(bu3MYeCcKUX 3HAaHUN U HAYUYHBIX JJOKA3aTEIbCTB;

e (opMupoBaHue TpenCTaBICHUNA O PONM (PU3UKHU IS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHA U TEXHOJOTHH.

JlocTikeHre STUX 1eneld 00ecreurnBaeTcsl pelieHneM CIeAyIomuX 3a1ad B

npolecce u3ydeHust Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMM 00  oO0mmx  (usmdecKkux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPO(PU3UKH;

e (QopmMupoBaHuMe yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHHS IS
OoOBbsiCHEHUS (PU3NYECKUX SBJICHUUW B TPUPOAEC U Ui TNPUHATUA
MPAKTUYECKUX PEIIEHUHN B TOBCEAHEBHOW KU3HU;

e OCBOEHME CHOCOOOB pEIIEHUs pa3IUYHbIX 337a4 C SBHO 3a/laHHOM
bu3nYecKoil MOJENbI0, 3a/]ad, MOJAPa3yMEBAIOIINX CaMOCTOSATEIHLHOE
co3aanue GuU3NUECKO MOJIENN, aIEKBAaTHON YCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (PU3NUECKUX OCHOB M MPUHIIMIOB ACHCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIILYIO
cpeny;

e OBJAJCHUE METOJAMU CAaMOCTOSTEIBHOTO IUIAHUPOBAHUS U TPOBEIACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanuu uHPOpMaInu,
OIPEIENEHHS JOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIJIOBUM Il PA3BUTUS YMEHHUM MTPOEKTHO-UCCIIEIOBATEINBCKOM,
TBOPYECKOM JIEATETLHOCTH.

Ha wusyuenne ¢usuku (06a30BbI ypOBEHB) Ha YPOBHE CpPEIHEr0o OOIIero
oOpazoBanus oTBoauTcsi 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE TMepeueHb J1abopaTOpHBIX U
MPAKTUYECKUX PabOT SBJISIETCS PEKOMEHJOBAaHHBIM, YUYUTENb JI€Jae€T BHIOOP
MPOBEJIEHUST J1a0OpaTOPHBIX PpabOT M OMNBITOB € YYETOM HMHAUBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSI.



COILEPKXAHUE OBYUYEHUA
11 KJIACC

Paspges 1. DaexkTpoamHamMuka

Tema 1. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKWUS

[TocrostHHbIE ~ MarHUTHL.  B3aMMOJEMCTBUE  IIOCTOSAHHBIX  MAarHUTOB.
MarnutHoe mone. Bexkrop MarHuTHOM wuHAYKUuMH. [IpuHOMD cynepno3uuuu
MAarHATHBIX MOJied. JIMHMM MarHuTHOM MHAYKUMU. KapTWHAa JNWHWKA MarHUTHOU
WHAYKIHAH TOJISI TOCTOSSHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA € TOKOM. KapThHa JHHWUA WHIYKIHU
MAarHuTHOTO TOJIA JJIMHHOTO MPSIMOIO NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue mpoBOAHUKOB C
TOKOM.

Cunia Amniepa, €€ MOAyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOlyJib U HarpaBlICHUE. J[BUKEHUE 3apSKEHHOW YaCTHLIbI
B OJTHOPOJTHOM MarHUTHOM moJjie. PaboTa cuisl Jlopenia.

SIBeHne anexkTpoMarHuTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
MHIYKIUU. OJIEKTPOJBIKYINAA CWia WHIAYKIHH. 3aKOH 3JIEKTPOMarHUTHOM
unaykunu dapanes.

BuxpeBoe nsnexkrpuueckoe moje. IDIEKTPOABMKYINAS CWIA HUHAYKIUU B
MIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBJIECHME CAMOMHIYKIMHU. OJIEKTPOIBIKYILAs  Ccuja
CaMOMHIYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEKTPOMArHUTHOE MOJIE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE NPHUMEHEHUE: TOCTOSIHHBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOJBUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIL], UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIia Ha HOHBI DJIEKTPOJIUATA.

SIBiieHME ATEKTPOMArHUTHON MHIYKIWH.

[IpaBuno Jlenua.



3aBUCUMOCTb 3JEKTPOJBIKYLIEH CHJIBI MHAYKIMH OT CKOPOCTH WU3MEHEHHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3yuyeHue MarHuTHOTO IOJISl KaTyIIKH C TOKOM.

UccnenoBanre AeiCTBUSI HOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTyKIUU.

Pasnen 2. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUNHbLE KOJ1€0aAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJieOaHUS.
["apmonmnyeckue kosnebanms. [lepumona, wacrtora, amrumryna u (aza KoseOaHUN.
[IpyXrHHBIN MasATHUK. MareMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosiebanuii. [IpeBparienue sHeprun Npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiit koHTYp. CBOOOJHBIE BJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJCAUTHPHOM KOJICOATEIIPHOM KOHTYpE. AHAJIOTHS MEXKIy MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIeOaTEIHbHOM KOHTYPE.

[IpencraBnenue o 3aTyxarolmux KojiebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMsI.

Ilepemennpiii TOK. CHUHYCOMJAIBbHBIM TIEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTY/IHOE€ W JECHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpauchopmarop. IlponsBoacTBo, nepegada u MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTMYECKUE PHUCKU IMPHU MPOU3BOJCTBE ANEKTpodHeprun. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JUHHUM JIEKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOATeNbHONM CUCTEMBI (NMPYKUHHBIA HWITU
MaTeMaTUYeCKUM MasTHUK).

Hab6nronenue 3aTyxarmmx KojaeOaHmii.

HccnenoBanrie CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) JJIA
AJIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MOCIENOBATEIbBHOM COEAWMHEHUU PE3UCTOPA, KaTyLIKH
WHJyKTUBHOCTH U KOHJIEHCATOpA.

Mopens TMHUYN IEKTPONEPEAAYH.



Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

WccnenoBanre 3aBUCMMOCTH TEpHUOJa MaJbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENA W3 IOCIEIOBATEIBHO
COEIMHEHHBIX KOHIEHCATOPa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaAzZHUMHbLE 80IHbL

MexaHnueckue BOJHBI, yCioBHS pacnpoctpaHeHus. llepumon. CkopocTtb
pacrpocTpaHeHuss W JUIMHA BOJIHBL. [lomepeuyHble W NIPOJONBHBIE  BOJIHBI.
WNuTtepdepenims u iudpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DNIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS M3IyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanuns BektopoB E, B, V B anexktpomarautHon BoiHe. CBOMCTBA
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HWE, MPEJOMIICHUE, TOoIspu3anus, AUGPaKius,
uHTepPepenirs. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JE€KTPOMArHUTHBIX BOJIH. [[puMEHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLIMTBI pauOCBsI3U U TeNeBUAeHUs. Paqnonokanusi.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOILIEH CPEIbI.

TexHuyecknue yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3ByKOBasi IJUAarHOCTMKA B TEXHUKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TeTIeBU30p, aHTeHHa, Tenedon, CBU-neun.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MONEPEUHBIX U MPOJO0IBHBIX BOJIH.

Koneobmromeecs Te10 Kak HCTOYHHK 3BYKa.

HabGmronenune orpakeHus: M MPEeTOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6mronenue nntepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJIOM U
4acTOTOM KOJICOAHUH.

UccnenoBanne  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpa’KEHHE,
pesioMJIeHUE, NoJaspu3auus, 1udpakuus, uHTephepeHus.

Tema 3. Onmuxa

I'eomerpuueckass onruka. lIpsMmoinHENHOE pacIpoOCTpaHEHUE CBETa B
ogHOpoAHOU cpene. JIyd cBera. ToueuHblii HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHus cBeTa. [locTpoeHne n3zoOpaxeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomiienue cBeTa. 3aKOHBI MIPEIOMIICHUS cBeTa. AOCOIMIOTHBIN OKAa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. I[IpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPAKECHHUS.



Hucnepcust ceta. CloxKHBIN cocTaB Oenoro cBeta. LIBer.

Cobupatomie U paccenBawomiue JuH3bl. ToHkas nuH3a. DoKycHOe
pacCcTOsIHME W ONTHYEcKas cujla TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBarolux JuH3ax. Dopmysia TOHKOW JUH3BI. YBEJIWYEHUE,
TaBaeMoOe€ JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuuss cBera. KorepeHTHble HMCTOYHUKHU.
VYcnoBus HaOMOIEHWS MAaKCMMyMOB M MHUHHMYMOB B HHTEP(PEPEHIIMOHHOU
KapTHHE OT JIByX CHH(a3HBIX KOTEPEHTHBIX UCTOYHHKOB.

Hudpakuus cBera. JudpakuvoHHas peméTka. YCIoBUE HaOMIOACHUS
IJIaBHBIX ~MakCUMyMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyecknue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JyIa,
¢doToanmapar, NPOEKIIMOHHBIA almapaT, MHUKPOCKOIN, TeJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIMOHHAS PEIIETKA, MOJSIPOUL.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpPOCTPAaHEHUE, OTPAKEHUE UM TMPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mojenb CBETOBOA.

HccnenoBanre CBOMCTB N300paKeHUH B TMH3AX.

Mopenu MUKpOCKOIIa, TeJIECKOna.

HaGmronenne natepdepeHunn crera.

Habnronenune audpakiuu ceera.

Habmronenne nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonyyenue cexTpa ¢ mOMONIbIO AUGPAKIUOHHON PEIETKY.

HabGnronenue noasipu3aunu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHune nokazaress NpeioMJIEHUs CTEKIIA.

UccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaOnronenue nucnepcuu cBera.

Paznen 3. OcHOBBI cCIeNUAIBbHON TEOPUH OTHOCUTEIHLHOCTH
['panuubl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  llocrynmarel
CIICLIMAJIbHOW TEOPHUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILCHHE
JUTUHBL.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b MaccChl C SHEPrUEH U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUs
IIOKOSI.

Paznen 4. KBanToBasi pusuka
Tema 1. Inemenmol K6AHMOBOI ONMUKU
®otonbl. opmy:a [lnanka cBsi3u F3HEPrUM POTOHA C €TI0 YACTOTON. DHEPIUsl
Y UMITYJIbC (POTOHA.
OTtkpoiTue u uccinenopanue Gporodddexra. Onvitel A. I'. Cronerosa. 3aKOHBI
dotorpdexra. YpaBuenue DinmTeitHa st hotodddexra. «KpacHas rpanuiiay

dhoroaddexra.

JlaBnenme cBera. OnbiTe! I1. H. JIeOenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckre yCTpoCTBA W MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3(pPexT Ha yCTaHOBKE C HIMHKOBOM IIIACTHHOM.

UccnenoBanne 3akoHOB BHelTHEro GoroaddexTa.

CBeToaunon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUO o -4acTHIl.
IInanerapnas mozgens aroma. [loctynatel bopa. M3nmyueHune u moriionieHue
(OTOHOB MpU MEpPexo/e aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroi. Bunel
criekTpoB. CIEKTp YpOBHEM SHEPrUU aToMa BOJIOPO/Ia.

BomnnoBsie cBoiicTBa yactull. Bonusl ne bponss. KopnyckyJisipHO-BOJHOBOM
yau3M.

CHoHTaHHOE U BBIHYXJACHHOE U3JIyYECHHE.

TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE ITPUMEHEHHME: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue muHeHYaThIX CIIEKTPOB U3ITYUCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HabGnronenue muHeyaToro crekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOXKHOCTh CTPOCHUS sAnpa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopma mo  ompegeneHuro  cocTaBa



panroakTuBHOro wu3inydeHus. CpoiicTBa anbga-, Oera-, ramma-u3JIy4eHUS.
BinsiHME pagOaKTUBHOCTH Ha JKMBBIE OPTaHU3MBI.

OTtkpeiTHEe NpoTOHAa W HeulTpoHa. Hykinonnas moxens sigpa ['eitzenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30tornst.

Anbda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIM OeTa-pacman. [amma-
U3JIy4EHHE. 3aKOH paJlO0aKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SnepHblie cuibl. JledexT macchl siapa.

SnepHsble peakunu. [lenenue u cuHTE3 AI€EP.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl M TEePCHIEKTHUBEI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKNE ACTIEKTHI IICPHONU SHEPTETHUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAaOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.

dyHIaMeHTaIbHbIe B3auMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUpA.

TexHHUeckre yCTpOMCTBA U NMPAKTHYECKOE NMPUMEHEHME: JO3UMETp, KaMepa
Buinibcona, siaepHblil peakTop, aToMHasi 6oM0a.

Jemoncmpayuu

CU€TurK MOHU3HUPYIOLIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpekoB YacTUll (10 TOTOBBIM (oTOrpadusim).

Pa3jnen 5. DiieMeHTBI ACTPOHOMHUM U acTPOGU3MKH

Otanbl pa3BuTHs acTpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aACTPOHOMMH.

Bupa 3Bé3pnoro neba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHIMMOE
JIBHKEHHUE.

ConHeunas cucrtema.

Comnne. ConHeuHass akTHUBHOCThb. McTounuk sHeprur ConHUA U 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpaMma «CHEKTpalbHBIM Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHYyTpeHHEe cTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKACHUU U 3Bodtonuu ConHIa u
3BE3]1. DTambl )KU3HU 3BE3].

Mineunbiii I[lyte — Hama ['anaktuka. Ilonoxenue u nBuwkeHue CoJsiHIA B
lNanaktuke. Tunsl ramaktuk. PaguoranakTuky v kBazapbl. YEpHBIEC IBIPHI B spax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue ramakTuk.
Teopus bonbsmoro B3peiBa. PeukToBOE M3IyYeHHUE.

MacimrabHas ctpyktypa Beenennoit. Mertaranaktuka.

Hepeménnrie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus



Habmoienust HeBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN Il ONpeIeTICHUs MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1us CeBEpHOro MOIYyIIApUs U IPKUE 3BE3/BI.

HabGnronenus B Teneckon JlyHel, miuanet, Mieunoro Ilytu.

O6o00maroee MOBTOPEHHUE

Ponb Qu3uku M acTpOHOMHUM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M ATHYECKOU cepax NesTeaIbHOCTH YEIOBeKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMHH B COBPEMEHHON HAay4YHOU KapTHHE MUpPaA, poib (PU3NUECKON TeOpUun
B (GOpPMHUPOBAHUM TPEACTABICHUNU O (DU3UYECKON KapTHHE MHpPA, MECTO
(bu3HYecKoil KapTHUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIEHUMN O PUPOJIE.

MexnpeaMeTHble CBSI3H

Nzyuenue kypca gusuku 6a30Boro ypoBHs B 11 kjacce ocyIiecTBIsIETCS ¢
y4ETOM COJEPKATENIbHBIX MEXIPEAMETHBIX CBA3€H C KypcamMH MaTeMaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvle nonwsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHMS: SIBJICHHE, HAy4YHbIH (hakT, rumoresa, (Qumueckas BeIMUMHA, 3aKOH,
Teopusi, HaAOIIOJICHUE, YKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpPaBHEHUW, TPUTOHOMETPUUYECKHE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO, BEKTOPHl M MX MPOEKIHMH HAa OCU KOOPAHMHAT, CIIO)KEHHE BEKTOPOB,
NPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKIMM, TPU3HAKK TOJ00US TPEYTrOJIbHHUKOB,
ompeIesieHne TUIONIAIU TIIOCKUX (GUryp u oobEéMa Tel.

buonoecusa: »nektpuueckue SBICHUS B JKMBOW MpuUpoJe, KoyeOaTelabHbIE
JIBH>KEHUSI B )KMBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NECUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKasi CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW pEIIETKH, CHEKTPaJIbHBIN
aHaJIN3.

l'eocpaghus: marHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
(dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3EMJIICTPSCCHMUIA.

Texnonocusi: JMHWAW 3JEKTpOIepeaad, TEHEpPATop MEPEMEHHOr0 TOKa,
ANEKTPOJBUTrATENb, WHAYKLIMOHHAS I1€4Yb, pajap, pPaJuoONpUEMHHK, TEJIEBU30D,
anteHHa, tenedoH, CBYU-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O ObPA3OBAHUA

OcBoenune ydeOHOro mpenaMera «@Du3Mka» Ha YpOBHE CPEIHETO OOIIETO
oOpa3oBaHus (0a30BbIi YPOBEHB) MOKHO OOCCIICUUTHh TOCTIKCHHE CIIETYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX M MTPEIMETHBIX 00pPa30BaTEeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE PE3yJbTAThl OCBOCHUSI yUeOHOro npeamMera «Pu3nkay JT0IKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYyYaromuXxcsi PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEH TO3WIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITa U OMbITA ACATEILHOCTH B MPOIECCE peaanu3alud OCHOBHBIX HAIlPaBICHUUN
BOCIIUTATEIIbHOM JIESITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTUUECKUX M
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIECSITEIIBHOCTh B MHTEpPECAX TPaxJaHCKOIrO
oO0IIecTBa, y4acTBOBATh B CAMOYITPABJICHUHN B 00pa30BaTEILHON OpraHU3aIlnu;

YMEHHE B3aUMO/JICICTBOBATH C COLIMAJIbHBIMUA HHCTUTYTAMHU B COOTBETCTBHHU C
X QyHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) IAaTPMOTUYECKOT0 BOCIIUTAHUS

c(hOpMHPOBAHHOCTH POCCHUICKOU rpaXXJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(hOopMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO IMOBEJICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 W TMPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBICE HOPMbBI U IICHHOCTH, B TOM YHCIE B
NESATEILHOCTA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYyAyIIEro;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIFOUYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyIiero (Gu3n4ecKon HayKe;



5) TPyA0BOIr0 BOCIIMTAHUSA:

MHTEPEC K pa3MyHbIM cdepaM MNpopecCHOHAIBHON IESTENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun 1 peanru30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U caMOOOpa30BaHMIO B 00JaCTH
(U3HUKY HA TPOTSHKEHUU BCEH KU3HH,

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMSA:

c()OPMHPOBAHHOCTh 3KOJIOTHUECKOW KYJIbTYphl, OCO3HaHUE TIJ100aIbHOrO
XapakTepa SKOJOTUIECKUX TIPOOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE IEVCTBUN B OKPYKAIOLIEH CPEJE HA OCHOBE
3HAHHU LEeJIed YCTOWYUBOTO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHre ONbITa JEATEIBHOCTH HKOJOTHMYECKOM HAIpPAaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHWE LIEHHOCTH HAay4YyHOM JEATEIIBHOCTH, TOTOBHOCTH B IpPOLECCE
U3y4eHUs: (UMK  OCYHIECTBJISATH  NPOEKTHYIO U HCCIEAO0BATENbCKYIO
NEATEIbHOCTh UHIWBUAYAIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:
CaMOCTOSITeTbHO  (OpMynMpoOBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh 1EMU JACSATECIBbHOCTH, 3aJaBaTh IApAaMETPbl M KPUTEPUU HX
JIOCTHKCHMS,
BBIABJISITH  3aKOHOMEPHOCTM W IPOTHUBOPEUMST B  PaCCMATPUBAEMBIX
(bUBUYECKUX SBJICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUS TMPOOIEMBI C yU4ETOM aHaln3a MUMEIOIIUXCS
MaTEPHUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTUBBI B JICATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKU MOCIEACTBUM JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBIMIOJNIHATH pabOTy B  YCJIOBHUSIX  PEATbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiegoBarebCcKHue e CTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEW, KIKOUEBBIMU ITOHATHUSMH U METOIAAMHU
(bu3HYecKoi HayKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOEKTHON AESITeNbHOCTU
B 00sacTu (PU3UKU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY
METO/IOB peuieHusl 3a/ay (PU3MUYECKOr0o COAEpKaHUs, MPUMEHEHUIO Ppa3IMYHBIX
METO/I0B [T03HAHMS;

BJAQJIETh BHUJAMU JIEATEIBHOCTH 110 IMOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpPIpETAllY, NPEeoOpPa30BAHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX Y4YEOHBIX
CUTYalLMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00y1acT (pU3UKH;

BBISIBJISITh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3y €€ pelIeHHs,, HAXOAUTh apryMeHThl Uil JO0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHANIM3UPOBAaTh IIOJYYEHHbIE B XOJE pEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIE 3aJaull B 0Opa30BaTEIbHOM
JESTENbHOCTH, B TOM YHCIIE IPU U3yUYECHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYyal[UsIM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (u3MKe B MPAKTUYECKYIO 00JaCTh
KU3HENIEATEIbHOCTH,

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 334U, IOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIQJIETh HABBIKAMHU MOJy4YEeHHUS] MHPOpMalUU (PU3UYECKOTO COJECpPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBIATh IIOUCK, aHaju3,
CHUCTEMAaTH3AlMI0 U WHTEPIpeTaluio MHGOPMAlMU pa3INYHbIX BUAOB U (OpM
IpEJICTABIICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALINK;

UCIIOJIb30BaTh  CPEJICTBA  MH(OPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIl[MOHHBIX
3aay Cc coOmofeHrueM TpeOOBaHWW HAPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, IMpaBOBbIX M  3TUYECKUX HOPM, HOpPM
MH(pOpMAIIMOHHOM 0€301aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJECpKaHUS B pazIUYHbIX (opmarax c
y4€TOM Ha3HAUYCeHHs MH(OpPMAIUU U 1IeJIEBON ayIMTOPUU, BHIOUpAsi ONTUMAIbHYIO
(dbopMy mpeacTaBlIeHUs U BU3yaIU3aliu.

KomMMyHnKaTHBHBIE YHHBepcaibHble YyueOHbIE 1elCTBUSA:
OCYIIECTBIISATH OOIIEHNE HA YPOKax (PU3HKH U BO BHEYPOUHOU JESITEIbHOCTH;
pacrmo3HaBaTh MPEANOCHUTKA KOH(PIUKTHBIX CUTyallMid H  CMATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUS C HCIIOJIb30BAaHHUEM
SA3bIKOBBIX CPEACTB;

IIOHMMATh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYAJIBHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbI COBMECTHBIX AEMCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KAXKJIOTO YJI€HA KOJUJIEKTHBA;

IIPUHAMATh LEIM COBMECTHOW  JEATENIbHOCTH, OPraHU30BBIBATH U
KOOpPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHUIO: COCTAaBIISITh IUIAH JEUCTBUM,
pacrupenensiTth pojid C Y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pE3yJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHJIbl B
o0l pe3yJsbTatr no pa3pabOTaAHHBIM KPUTEPUSIM;

IpeajiaraTb HOBBIE IPOEKThI, OLICHMBaTh HJEU C IMO3WLIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEICHHUE B Pa3IUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIE JeliCTBHUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATENIbHYIO JESTENbHOCTh B 00JacTH
(GU3NKK ¥ aCTPOHOMHUHU, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
cOOCTBEHHBIE 33]1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH PEIICHUS PACUYETHBIX M KAa4eCTBEHHBIX
3a]a4, IJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATOYTECHUM;

JaBaTh OILICHKY HOBBIM CUTYaIUsIM;

pacmupsTh paMKH y9eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

JenaTh OCO3HAHHBI BBIOOp, AapryMEHTHUpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3pYAMIMH B 00JacTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHATbHBI HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHHWBATh COOTBETCTBUE PE3YIHTATOB IENISIM;

BJIa/JIeTh  HABbIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUsA
COBEpIIAEMbIX JEHCTBUII M MBICIUTENbHBIX MPOLECCOB, WX pE3ylbTaTOB U
OCHOBaHUI;

MCIION30BaTh MPHUEMBI peIIEKCHH JIJIsl OLIEHKH CHTYaIliH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO IPUHUMATHh PEIIEHUS MO WX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPH aHAMU3E pPe3yJIbTaTOB
JeSITEeNbHOCTH;

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTBhI JAPYTUX TPH aHalIW3e pe3yJIbTaToB
JeSITEeNbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce nocTikeHUSI JTUYHOCTHBIX PE3YJBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe 1 YPOBHA CcpeaHero oOiiero oOpa3oBaHUA Yy OOydYarOIIUXCS
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH UHTEIJICKT, IpeInoararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHWIE, BUACTh HAIPABICHUSI PA3BUTHS COOCTBEHHOW IMOIMOHAILHOU Chephl,
ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aIalnTUPOBATBCA K
OYMOIMOHATEHBIM H3MEHEHHSIM | MTPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpEMJICHUE K JOCTH)KCHHIO 1IETH U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHUE EHCTBOBATH HWCXOJS M3 CBOMUX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MIOHUMATh SMOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBATh €r0 TIPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITIOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, MPOSIBIIATH MHTEPEC U pa3peniaTh KOHDIUKTHI.

NPEAMETHBIE PE3YJIbTATDI

K koHny oOyuenus B 11 kjacce mnpeaMeTHbIE pPe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y O0YUAIONMIUXCST YMECHUI:

JEMOHCTPUPOBATh HAa TMpUMEpaX pojb U MecTo (Pu3uMku B (PopMUpOBAHHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOJEH, LIEJIOCTHOCTh U €AUHCTBO
(bu3HYeCcKol KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS M3YyUYCHHBIX (U3MYECKUX MOJIEIeH:
TOUYEYHBIN AIEKTPUYECKUHN 3apsij, Ty CBETA, TOUYCYHBIH UCTOYHUK CBETA, siACpHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJh aTOMHOTO Sifjpa MpU PEIICHUU (PU3UUECKUX
3a1ad4;



pacro3HaBaTh (pU3nUecKue sBJICHUS (MPOIECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3UKHU: AJIEKTpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, J3JIEKTPOMarHUTHAasT WHAYKUUSA, JEHCTBUE MAarHUTHOTO IO Ha
INPOBOJAHUK C TOKOM M JBIKYIIMHCS 3apsf], 3JIEKTPOMAarHUTHbIE KojeOaHus U
BOJIHBI, MPSMOJIMHEMHOE pPACIPOCTPAHEHUE CBETA, OTPAXKEHHE, MPEIOMIIEHUE,
uHTeppepeHus, audpakuus U TOJApU3alUs CBETa, JUCIEpCUs CBETa,
dhoroanexTpuueckuit 3gdext (poToadPdekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JUHENYaTOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHAs M HMCKYyCCTBEHHAas
PaauOaKTUBHOCTB;

ONMKCHIBATh M3YYEHHBIE CBOMCTBA BEUIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  MPOBOAUMOCTh  PA3NIMYHBIX  Cpel) |
AIIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI), HCMONb3Ysd (U3UYECKUE BEITUUYHUHBIL:
ANEKTPUUYECKUIN 3apsij, CHIIA TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIIKYIIAs CUia, paboTa TOKa,
MHIYKIUS MarHuTHOTO modjsi, cuia Ammepa, cuina JlopeHna, MHAYKTUBHOCTb
KATyUIK{, 3HEPrusl 3JEKTPUYECKOTO0 M MAarHUTHOrO IOJ€H, MEepUOoJ M YacToTa
KoiebaHuii B KoJieOaTeNbHOM KOHTYpe, 3apsii U Ccujla TOKa B MPOIEcce
FapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSHUE U
ONTHYECKAsl CHUJIA JIMH3bL, NPU ONHCAHUM MPABUIBHO TPAKTOBAaTh (PU3HMYECKUI
CMBICIT HCIIOJI3YEMBIX BEIWYMH, MX OO0O3HAYCHHWS U EIAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIWYUHY C JPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh H3YYEHHbIE KBAHTOBBIE SIBICHUS M MPOIECCHl, HCHOJIb3YS
(¢u3nYecKrue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI M
4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, MEPUOJI TIOJypaciaia, SHEPTHs CBSI3U
aTOMHBIX SIIEP, MNpPU ONUCAHUU TPABWIBHO TPAKTOBAaTh (PUIUYECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS W EJAMHMIIBI, YKa3bIBaThb (HOPMYJIbI,
CBSI3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JIPYTUMH BeJIMYHMHAMH,
BBIYUCIISATH 3HAU€HUE (PU3NYECKON BETUUUHBL;

aHANM3UPOBaTh (PU3NYECKHE TMPOIECCHl U SIBJICHUS, UCIONb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapaNIETbHOTO
COCOUMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH BIEKTPOMAarHUTHOU
MHIYKIHWH, 3aKOH MPSMOJUHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, YpaBHeHHE ODWHIITEHa ana gororddexra,
3aKOH COXPAHEHHS] DHEPruHu, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsA/ia, 3aKOH COXPAaHEHHWs MAacCOBOIO YMCIIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHPOBKY



3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHHWE U YCIOBHS (TpaHUIBI, 00JACTH)
IPUMEHUMOCTH;

OTIPEISIISITh HAIIPaBJICHUE BEKTOpA MHIYKIIMA MAarHUTHOTO TTOJISl POBOTHUKA
C TOKOM, CHJIbI AMriepa u cuiibl JlopeHta;

CTPOUTh W OIHKCHIBATh M300paKEHHE, CO3/1aBaEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICJOBAHUIO (DH3WYCCKUX SBICHHA U
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH: TPU 3TOM
dbopmympoBath IpobieMy/3agady M = THIOTE3y YYeOHOro OKCICPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEJI0KEHHOTO O00O0pYyIOBaHUS, MPOBOAHUTH OIBIT U
(GhopMyIHpPOBaThH BHIBO/IHI;

OCYIIECTBIIAThH MPSMbIC U KOCBEHHBIC M3MEPCHUs (PU3NUECKUX BEIHYNH, TIPH
ATOM BBIOMpATh ONTUMAJBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUN;

MCCJICIOBATh 3aBUCHMOCTH (M3MYECKUX BEIMYWH C HCIOJb30BaHUEM
MPSAMBIX HM3MEPEHUH: TMPHU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TAOIUI U
rpaduKoB, AenaTh BHIBOABI IO pe3yIbTaTaM UCCIEeI0BaHNUS;

coOJroAaTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEJACHUU UCCICIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, YyYeOHO-HCCIICOBATEIHCKON W TPOSKTHOU
JIESITENHHOCTA C HCIIOJIH30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1abOOpPaTOPHOTO
000pyI0BaHUS;

pemaTh pacu€THble 3a7a4yd C SBHO 3aJlaHHOM (DU3UYECKOW MOJIEIbIO,
UCITIONTB3Ysl (PU3UYECKUE 3aKOHBI ¥ TIPUHITUIIBI, HA OCHOBE aHAIN3a YCIOBUS 3a1a9n
BBIOWPATh (PU3UYECKYIO MOJEINb, BBIIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HeoOXoUMbIe ISl €€ pEeIleHUs, MPOBOAUTH PACUEThl M OIEHUBATH PEaJTbHOCTh
MOJIYYCHHOTO 3HAYCHHS (PU3HUCCKOU BEIMYUHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMTPOTUBOPEUUBYIO
IIEMOYKY PACCYXKIEHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢bu3nUecKue BICHUS;

WCIIOJIB30BaTh ~ TPU  PEIICHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
Y TIPEJICTaBICHUS YYEOHOW U HAyYHO-TIOMYJISIPHOM MH(POPMAIINH, TTOTYYECHHOU W3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

OOBSCHATH TIPUHIUIIBI JEHCTBUS MAaIIWH, MPUOOPOB M TEXHUYCCKUX
YCTPOWCTB, pa3indaTh yCJIOBHS MX 0€30MaCHOTO MCIIOJIh30BAHUS B IMOBCEIHEBHON
KU3HU;



MIPUBOIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIEIO MHUpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIIOJh30BaTh TEOPETUUYECKUE 3HAHUS MO (DU3UMKE B MOBCEAHEBHOM >KU3HU
U1 obecrieueHus: 0€30MacHOCTH MPH OOpAIICHUH ¢ IMIPUOOPAMHU U TEXHUUYSCKUMU
YCTPOMCTBAMHU, JIJII COXPAHEHHMS 3JI0POBbS M COOJIOJIEHUS HOPM SKOJOTHUECKOTO
MOBEJICHUA B OKPYKAKOLIEH Cpelie;

paboTaTh B TpyNmne C BBHIIOJIHEHUEM pPa3JIMUYHBIX COIMAIBHBIX POJEH,
IJIAHAPOBaTh pabOTy TPYIIIBI, pPalMOHAIBLHO paCHpeaeisaTh OO0S3aHHOCTH H
IJJAHUPOBATh JACSATEIBHOCTh B HECTAHAAPTHBIX CUTYAILUSAX, aJICKBATHO OLICHHWBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE paccMaTpUBaeMOM MpoOIeMBlI.
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BEKTOpa MarHuTHOM MHAYKIMH. IJ1C
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WHIYKIIAW. 3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu Papanes

JlaboparopHas pabota
«HccnenoBanue SBICHUS
AJIEKTPOMArHUTHON MHIYKLIHUN»

but6mmoreka L{OK https:/
m.edsoo.ru/ff0cal50

NunykTuBHOCTE. SIBNEHUE
camonHaykiuu. DJ1C caMOMHIy KUK,
OHeprust MarHUTHOTO MOJIS KaTyLIKU C
TOKOM. DJIEKTPOMarHUTHOE T0JIe

but6mmoreka I{OK https://
m.edsoo.ru/ff0ca600

TexHuueckue yCTponuCcTBa U UX
IIPUMEHEHUE: ITIOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMATHUTBI, DJIEKTPOABUIATEIb,
YCKOPHUTEINH 2JIEMEHTAPHBIX YaCTHILI,
WHIYKIUOHHAS I1eYb

10

Oo6o06maromuii ypok « MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHaSI HWHIAYKIOUS»

bubmuoreka [{OK https:/
m.edsoo.ru/ff0cab82

11

KonTponbhas pabora no teme
«MarnutHOe 1noJe.
:‘)HCKTpOMaFHI/ITHaﬂ WHAYKIOUA)

bubmmoreka [{OK https://
m.edsoo.ru/ff0cad58

12

CB0oOO/IHBIE MEXaHUYECKHE
KojeOanus. ['apmMoHHUecKue
Kosie0aHus. YpaBHEHUE
rapMOHHYECKUX KOJICOaHU.
[IpeBpaiieHne sHepruu

but6mmoreka I{OK https://
m.edsoo.ru/ff0caf06

13

JlaGopaTopHnas pabota
«HccnenoBanme 3aBHCUMOCTH
nepro/ia MajIbIX KojeOaHuii Tpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MacChl TPy3a»

14

Konebarenbublil KoHTYp. CBOOOIHBIE

bubmmoreka I{OK https.//
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AIIEKTPOMATrHUTHBIE KOJIeOaHUs B
u7earbHOM KOoJiebaTeIbHOM KOHTYpeE.
AHaJorus Mexy MeXaHH4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIE€OaHUSIMU

m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXpaHEHUs SHEPTUHU B HJI€AJTLHOM
K0JIe0aTEIIbHOM KOHTYPE

but6mmoreka L{OK https:/
m.edsoo.ru/ff0cb9c4

16

[IpencraBiaeHne 0 3aTyXaroOIINX
KoseOaHusX. BeIHyKIeHHBIS
MexaHHuecKHue Koebanus. Pe3oHanc.
BEIHYKICHHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHMs

bubmuoreka [{OK https://
m.edsoo.ru/ff0cbb86

17

ITepemennslil Tok. CHHYCOUAATBHBIN
MEPEMEHHBIN TOK. MOLIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JICUCTBYIOILIEE 3HAYECHHUE CUJIbI TOKA U
HaIpsOKEHUs

bubmuoreka [{OK https://
m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpoussozacTso,
nepegaya u norpedieHue
NEKTPUYECKOM SJHEPIUU

19

Y CTpoHCTBO M MPAKTUYECKOE
IIPUMEHEHUE AIEKTPUUECKOI0 3BOHKA,
reHepaTopa NepPeMEHHOI0 TOKa,
JIMHUH 2JIeKTporepeaayd

bubmuoreka I{OK https://
m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKHEe PUCKU TIPU
IIPOM3BOJICTBE JIEKTPOIHEPTHH.
Kynberypa ncnonab3zoBanus
3JIEKTPO’HEPTUU B MIOBCEIHEBHON
KHU3HU
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MexaHuuyeckue BOJIHBI, YCJIOBHUA

pacnpoctpanenus. [lepuon. Ckopoctb

but6mmoreka [{OK https://

21 pacnpoCTpaHEHUs U JUIMHA BOJIHBI. m.edsoo.ru/ff0cca54
IlonepeuHble U IPOJOJIbHBIE BOJIHBI

” 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTh bubnuotexa [{OK https:/
3ByKa. Beicora Tona. TemOp 3ByKa m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX Bu6miorexa LIOK hiips./

23 cBolcTBa U ckopocTh. [llkana '

m.edsoo.ru/ff0ccfe0

AJIEKTPOMATHUTHBIX BOJIH
[IpuHUUIIBI paguOCBs3U U

24 TeneBuaeHus. Pa3zButue cpeacTs
cBsA3u. Pagnonokanus

)5 KonTponbras pabota «Konebanust u bubmuoreka [{OK https:/
BOJIHED) m.edsoo.ru/ff0cc6f8
[IpsamosnnHETHOE pacpOCTpAHEHUE

%6 CBETa B OJIHOPOJIHOM Cpejie. bubnmoreka [{OK https://
ToueuHsbIil HICTOYHUK cBeTa. JIyd m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI Bu6miorexa LLOK hitps./

27 OTPAKECHUS ciaeTa. IToctpoenue medsoo.ru/f0cd4e0
M300paKeHH B MJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe

)3 BHyTpeHHee oTpaxeHue. [IpenenbHblil bubnmoreka [{OK https://
YIOJI HOJTHOI'O BHYTPEHHETO m.edsoo.ru/ff0cd7{6
OTpaXKEHUs

29 JlaboparopHas padota «M3mepenue bubnuotexa [{OK https:/
110Ka3aTesisl NPEJIOMIICHHS CTEKIIA) m.edsoo.ru/ff0cd67a

30 JIunzel. [TocTpoenune n3obpakeHuit B bubnuotexa [{OK https:/
nuH3e. DopmyJiia TOHKOM JIMH3BL. m.edsoo.ru/ff0cddle
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VBeandeHue JUH3bI

JlaGopaTopHnas pabota

31 «HccnenoBanne cBOWCTB
1300paKeHH B IMH3AX)
Hucnepcus cera. CioxXHbINA COCTaB
1 oenoro ceera. L{ert. JlabopaTopHas
pabota «HabmoaeHue nucnepcun
CBETa»
13 Wutepdepennus ceta. Audpakims bubnuoreka IL{OK https:/
ceta. JludpakunoHHas pemeérka m.edsoo.ru/ff0ced22
34 [ToriepeyHOCTH CBETOBBIX BOJIH. bubnuoteka [{OK https:/
[Tonsipusanus cBera m.edsoo.ru/ff0cf02e
3 OnTrueckre mpuOOpbI U yCTPOICTBa U
: YCIIOBUSI X 0€30MaCHOTO MPUMEHEHUS
['panu1bl TPUMEHUMOCTH
36 KJIACCUYECKOU MexaHuKH. [locTyarsl bubnmoreka [{OK https://
CIIEIMAIBHON TEOPHUH m.edsoo.ru/ff0ct862
OTHOCUTEILHOCTH
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
37 3ameJieHne BpeMEHH U COKpaIlleHne bubmworexa HOK hitps:/)
m.edsoo.ru/ff0cfa42
JUTUHBI
DHEprusi U UMITYJIbC PEISITUBUCTCKOM
38 yacTulbl. CBA3b MACChI C SHEPTUEH U brtamotera HOK hups
m.edsoo.ru/ff0cfc68
UMITYJIHCOM. DHEPTHUS TOKOS
KonTtponbHas pabora «OnrTuka. Bu6morexa LOK hitps./
39 OCHOBBI cTieIIMaIbHON TEOPUHU m.edsoo.ru/f0CEER0
OTHOCUTEIBHOCTH
40 ®otonsl. Dopmyna I[lnanka. Dueprus bubnuotexa [{OK https:/
U UMITYJIbC (OTOHA m.edsoo.ru/ff0cfel6
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OTKpBITI/IC U UCCIICIOBAHUC

but6mmoreka I{OK https:/

41 .0 A.T.
pororpdexta. Ompirer m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl pororddexra. YpaBHEeHUE Eub OK hitos:/
oTeKa ps:
42 OiHTeiHa ans porosddekra. nonmorexa L .
m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢orodddexra
Jasnenue cBeta. OnbiTel [1. H. Bu6 110K hitps./
. noIMoTEKA ps:
43 JIe6 . X
ebeneBa. XMMHUYECKOE NEHCTBUE m.edsoo ru/fF0d04a6
CBETa
TexHuueckue yCcTponucTBa U
44 MPaKTUYECKOE TPUMEHEHUE:!
¢dboTorIeMeHT, POTOAATUHK,
COJIHEYHAs1 OaTapesi, CBETOINO]
Pemenue 3amay mo reme « 7€MEHTHI bubmoreka I{OK https://
45 .
KBAHTOBOW OIITHUKW» m.edsoo.ru/ff0d0302
Moxens atoma Tomcona. OnbITEI Bu6 LLOK hitps//
HOIMOTEKA ps:
46 Pesepdopaa mo paccesHuIO 0-4acTHIL.
pgopaa no p AHH HactHn m.edsoo.ru/ff0d091a
IInaneTapHast MoJieaIb aTOMa
but6mmoreka [{OK https://
47 [Toctynatel bopa
TYJATHE HOP m.edsoo.ru/ff0d0afa
W3nydyenue u nornomieHue GOTOHOB
48 MPU MEPEXOJE aTOMa C OJHOTO YPOBHS bubmmorexa HOK hitps:/)
p pexol . a yp m.edsoo.ru/ff0d0afa
SHEPruH Ha Apyroi. Buabl ciekTpoB
BonHoBrIe cBoiicTBa yacTuil. BoiaHEI
49 ne bpoitns. KopryckynsipHo- bu6mmoteka [OK https:/
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U m.edsoo.ru/ff0d0ca8
BBIHY>KJICHHOE U3JTy4YECHHE
50 OTKpBITHE paTnOaKTUBHOCTU. OTBITHI bubmuoteka [{OK https:/

Pesepdopna mo onpeneneHn0 cocTaBa

m.edsoo.ru/ff0d0fd2
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PaaruOAKTUBHOI'O N3JIYUYCHUA

51

CoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Biusaue
PalMOAKTUBHOCTHU Ha KUBBIC
OpraHHU3MBbI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usinydyenue

but6mmoreka I{OK https://
m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B siJIpe.

S nepHble peakuuu. AnepHbli
peaxtop. [Ipobrnembl, mepCIeKTUBHI,
AKOJIOTMYECKHUE aCIEKThI SIACPHOU
SHEPrETUKHU

bubmuoreka I{OK https://
m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
nmo3uTpoHa. Metopl HaOMIOAEHUS U
pEerucTpanyu 3JIeMEHTAPHBIX YaCTHII.
Kpyrasriii ctonn «@yHaaMeHTAIbHBIE
B3anMoaehcTBHA. EnmHCTBO
(bu3NYECKOM KapTUHBI MUpay

bubmuoreka [{OK https://
m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro neda. Co3se3nus,
HpKI/IC 3Bé3I[BI, IIJIaHETHBI, UX BUIUMOC
newxkenne. ConHedHas cucreMa

56

Comune. CoiiHeuHast aKTUBHOCTD.
Wctounuk sneprum CosHia v 3BE371

57

3BE3/b1, UX OCHOBHEIC
XapaKTEPUCTUKH. 3BE3/IbI INIABHON
IIOCJIEI0BATENBHOCTH. BHyTpeHHEE
cTpoeHue 3B¢31. CoOBpeMEHHbIE
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MPEACTABICHHS O MPOUCXOKIACHUHN U
spostronini CoJsTHIIA U 3BE3]

58

Maineunsii [1yte — nama ['anaktuka.
ITonoxxenue u nBrxenue CoyHIIa B
INanakruke. I'anaktuku. Y€pHbie
JBIPBI B AIPaX TaJaKTHUK

59

Bcenennas. PazOeranne rajiakTuk.
Teopus bosbioro B3peiBa.
PennkroBoe nsnyuenue.
MerTarajgakTuka

60

HepemeHHbie po0JIeMbl ACTPOHOMHUH

61

KonrponbHas pabora «DneMeHTHI
ACTPOHOMUU U aCTPOPU3UKI»

62

O6o6matomuit ypok. Ponb ¢usuku u
aCTPOHOMUU B 3KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLIMATILHON 1
ATUYECKOM chepax nesTeTbHOCTH
YeJI0BeKa

63

O6o0mmaromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMMH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpA

64

O6o0maromuii ypok. Ponb
(bu3uIecKoit Teopuu B (GOPMUPOBAHUH
MPEACTABICHUH O (PU3UIECKOM
KapTHHE MHpa

65

Oo6o0maromuii ypok. Mecto
buznyecKoil KapTUHBI MUpPa B 00IIIEM
psILy COBPEMEHHBIX €CTECTBEHHO-
HAYYHbIX IPEJICTABICHUN O IPUPOJIE




PezepBHbIif ypok. MarHuTHOE MOJIE.

66 1
DJIeKTpOMarHuTHas MHAYKIIHS
PesepBHbIii ypok. OnTuka. OCHOBBI

67 CIICHIMAIBHON TEOPUH 1
OTHOCHUTEIBHOCTHU
Pesepnblii ypok. KBanToBas (usunka.

68 DneMEeHTbI aCTPOHOMHH U 1 bubmmorexa T1OK hitps:/)

P m.edsoo.ru/ff0d1784
acTpopU3UKH
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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