MyHunmnaaisHOe aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEIKICHHE
ropona Psizanm «JInunen Nedy

«PACCMOTPEHO» «COI''TACOBAHO» «YTBEPX/IAIO»
Ha 3aceqaHuu 3aMECTHUTENb TUPEKTOpa TUPEKTOP
METOANYECKOTO O0bEINHEHNS 110 METOIMYECKON padboTe MAOY «JInuen Nedy
YUHTEIIECH-TIPEIMETHUKOB JI.B. Ilonosa N.N. Macanosa
[TpoTokomn Ne 4 [Iporokom Ne5 [Tpukaz Ne95-J1
ot 30.05.2024 Ot 31.05.2024 ot 03.06.2024

e

74 Cd AOKYMEHT NOANMCAH
3 Q ¢ INEKTPOHHOR NOANUCHIO
S

Ceprw GS325 BACREO

PABOYASA ITPOT'PAMMA
y4eOHOro npeamera « Du3uKa»
njs1 odyyarwmmuxcs 11 kiaccos

(TYMaHMTAPHOIO U
XMMHUKO-0HOJIOTHUECKO# mpoguJis)
(ba3oBblii ypoBeHbD)

Psa3zanb, 2024



HOACHUTEJBHASA 3AIINCKA

[Iporpamma o ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpeHETO 001Iero oopa-
30BaHMs pa3zpaboTaHa HA OCHOBE MOJIOXKEHUI U TpeOOBaHUN K pe3yJibTaTaM OCBOE-
HUSI OCHOBHOW 00pa3zoBaresibHOM nporpaMmmsbl, npeacraBieHHbx B @PI'OC COO, a
Takxke ¢ yuy€tom denepanbHOi pabodeil mporpaMmbl BOCIIMTAHMUS M KOHUEHIUU
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit deneparuu, peanns3yrommx OCHOBHbIE 00pa3oBaTelIbHBIE MPOrpaM-
MBI.

Copeprxanre nmporpaMmbl 1o (pU3MKe HarpaBieHO Ha (GOPMHUPOBAHUE €CTe-
CTBEHHO-HAY4YHOU KapTUHBI MUpa oOyvaronuxcs 10—11 kiaccoB nmpu oOydeHHH HX
¢u3uke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXOJA.
[Iporpamma no ¢usuke coorBercTByeT TpedboBanusM PI'OC COO k nnaHupye-
MBIM JTUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHUs, a
TaK)K€ YUUTHIBAET HEOOXOUMOCTh pPeaTM3alMi MEXKIIPEIMETHBIX CBsI3ed (DU3UKHU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH MpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ynbTaThl OCBOCHHS Kypca (DU3MKHU: JIMYHOCTHBIC, METANpPEIMETHBIE, MPEAMET-
HbIe (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

IUIaHUPYEMBIE pe3yJIbTaThl OCBOEHUs Kypca (U3UKKM Ha 0a30BOM YpPOBHE, B TOM
YHCJIe IPEAMETHBIC PE3YJIBTATHI IO T0/1aM 00YUYEHUS;
coJiepkanue yueOHoro npeamera « @usuka» 1mno rogam o0ydeHus..

dusnka KaK Hayka 0 HauOosiee 00X 3aKOHAX MPUPOIbI, BHICTYIIAs B Kade-
CTBE Y4EOHOro MpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3Ha-
HUM 00 okpyxatomeM Mupe. IIKombHBIN Kypc (UMK — CHCTEMOOOpa3yroIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JIe’KaT B OCHOBE IMPOIIECCOB U SIBJICHUM, U3y4aeMbIX XUMUEH, Onosioruei, gpuznde-
ckoi reorpadueit u actpoHomuen. VMcnosib3oBaHWe U aKTUBHOE NTPUMEHEHUE (u-
3MYECKUX 3HAHUM OMpeJeNsieT XapakTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHI
B c(pepe IHEPreTHKH, TPAHCIIOPTA, OCBOEHHUSI KOCMOCA, MOJTYYEHHs] HOBBIX MaTepu-
aJIOB C 33/IaHHBIMU CBOMCTBaMHU W Apyrux. M3ydenune Gu3mku BHOCUT OCHOBHOM
BKJIaJl B (DOPMHUPOBAHUE ECTECTBEHHO-HAYYHON KapTHUHBI MUpa O0YydYaroImuxcs, B
dbopMupoBaHUE YMEHUN MPUMEHSTh HAYYHBIH METOJ MMO3HAHUS TPU BBHITOJTHEHUH
UMU y49eOHBIX UCCIIEOBaHUM.

B ocHOBy Kkypca Qpu3uKu At ypOBHSI CpeHEro oo01ero o0pa3oBaHus MOJIO-
YKEH sl uJed, KOTOPhIe MOYKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBJISICTCSl JIOTUYECKH 3a-
BEpUIEHHBIM, OH COZIEPKUT MaTepHall U3 BCEX pa3AesioB (DU3UKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoes eenepanuzayuu. B coOTBETCTBUU C HEM marepual Kypca pusuku o0b-
eAMHEH BOKPYT (u3uueckux Teopuid. Benymum B Kypce siBisercs: popmupoBaHue
MPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE€ peanuzanus mpenoiaraeT UCIoJIb30BaHHUE Ty-
MaHUTApHOTO MOTEHIIMANIa (PU3NYECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTHS (-
3UKHU C Pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOIEMaAMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc Gusmku mpennosiaracT 3HaAKOM-
CTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTMYECKUX NMPHIIOKEHUI N3yUYeH-
HBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peannzyercs NOCPEICTBOM BBEIECHHUS 3JIEMEHTOB COIEP-
YKaHUs, MOCBAIEHHBIX 3KOJOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI-
3aHbI C Pa3BUTUEM TEXHUKH U TEXHOJIOTHH, a TAK)KE 00CYKJIEHUS MPOOIIEM parro-
HAJIBHOTO IIPUPOIONIOIb30BAHMS U SKOJIOTMUECKOH 0€3011aCHOCTH.

CrepkHEBBIMH 3JIEMEHTaMHU Kypca (pU3UKU Ha YPOBHE CpeIHEro ooIero oo-
pa3zoBaHus SBIAIOTCA (pusmueckue Teopun ((HopMHUpOBAHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI PU3NYECKON TEOpUH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX NPEJCTaBICHUAX O MPHUPOJE, IPaHUIaX NPUMEHUMO-
CTH TE€OPUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUHN U MPOLIECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU AESTENIBHOCTU O0YYarOIIUXCH.
Jlnst 6a30BOro ypoBHSI Kypca (PM3MKH — 3TO UCIIOJIb30BAaHUE CUCTEMBI (PPOHTANIb-
HBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPO-
rpaMme no Qu3uke oObEAMHEHBI B OOUIMI CHUCOK YYEHHYECKHX MPAKTUYECKHX
paboT. Belenenre B yka3aHHOM MepeyHe 1abopaTOpHBIX padoT, MPOBOJMMBIX IS
KOHTPOJISI U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOrO Mpouecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kabuHeta ¢usuku. [Ipu
3TOM OOECIEeUrBAETCS OBJAJCHUE O0YUYaAIOIUMUCS YMEHUSIMU NIPOBOJUTH KOCBEH-
HbIE U3MEPEHHUs, UCCIIeIOBaHUS 3aBUCUMOCTEN (PU3NUECKUX BEIMYMH U MTOCTAHOB-
KY OIBITOB IO IMPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE yJENsAETCs PEUICHUI0 PacYETHBIX M KayeCTBEHHBIX 3a-
nad. [Tpu sToM Ju1s pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 33Ja4u C SIBHO 3a-
JaHHOW (PU3NYECKON MOJIENbI0, O3BOJIAIOIINE MPUMEHATh U3YUCHHbIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJTHOTO pazjena Kypca, TaK U MHTETPUPYS 3HAHUS U3 pas-
HBIX pa3fenoB. J[JI1 KaueCTBEHHBIX 3a7ady MPUOPUTETOM SBIISIIOTCA 3a/laHds Ha
OoObsSICHEHHE TpOTeKaHUs (U3UYECKUX SBJICHUN M TMPOILIECCOB B OKpYKArOUIEH
KU3HHU, TpeOyroume BbhIOOpa (U3MYECKON MOAend Mg CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY 00€CTIeUeHHIO Y4eOHOTro mporiecca 0a30BbId yPOBEHb Kypca (pu3u-
KA Ha YpOBHE CpEIHEro oOIero oOpa3oBaHMs JOJKEH H3ydaTbCsd B YCIOBMSIX
MpEeIMETHOrO0 KaOuHeTa (U3HKK WIA B YCIOBHUSX MHTETPHPOBAHHOTO KaOWHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B xabuHeTe Qu3uku M0KHO OBITH HE-



o0xoaumoe J1abopaTopHOE OOOpYIOBAaHUE [JIsl BBITOJHEHUS YKa3aHHBIX B MpO-
rpaMMe Mo (PU3MKE YUEHUYECKHUX MPAKTUYECKUX PadO0T U IEMOHCTPAIMOHHOE 000-
pyllOBaHUE.

JleMoHCTpanoHHOe 00opyaoBaHue (POPMUPYETCS B COOTBETCTBUU C MPHUH-
[[UIIOM MUHHUMAJIbHOM JTOCTATOYHOCTH M 0O€creunBaeT MOCTAHOBKY MEpeUncIieH-
HBIX B IMporpaMMe 1o (U3HMKe KIIOUEBBIX JEMOHCTpALUU JJIs UCCIEIOBAHUS U3Y-
YaeMbIX SIBJICHUH U MPOIIECCOB, IMIUPUUECKUX U (QYyHIAMEHTAIBHBIX 3aKOHOB, UX
TEXHUYECKUX MPUMCHCHHM.

JlabopaTopHoe o0opyaoBaHUE TSl YUEHUYECKUX MPAKTUUECKUX padoT ¢op-
MHUPYETCS B BUJIE TEMATHIECKUX KOMITJIEKTOB U 00ECTICUMBACTCS B PACUETE OJTHOTO
KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKHe KOMIUIEKTHl JabopaTopHOro
000pyI0BaHUS JOJDKHBI OBITH IMMOCTPOCHBI HA KOMIUIEKCHOM HCTIOJB30BaHUM aHa-
JIOTOBBIX W IU(POBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX M3MEPHUTEIBHBIX CH-
CTeM B BU/JIe IIU(MPOBBIX JabopaTopuil.

OCHOBHBIMHU TIEJIAMH U3y4eHUS PU3UKHU B 00111eM 00pa30BaHUU SBIISTFOTCS:
dbopMupoBaHUE MHTEpPECa W CTPEMJICHUS OOYyYarolmuxcs K HAyYHOMY H3y4YEHHUIO
MPUPOIBI, PA3BUTUE WX UHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE MPEJICTABICHUNA O HAYYHOM METOJIe MO3HaHUs U (POPMUPOBAHUE UCCIIE-
JIOBATEJIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;
dbopMHpOBaHE HAYYHOT'O MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHs] OCHOB CTpO-
CHUS MaTePUH M (PYHIAMEHTAIBLHBIX 3aKOHOB (DPH3HKHU;
dbopmMupoBaHUEe yMEHUN OOBSCHATH SIBJICHUS C MCIOJIB30BAHUEM (PUBHUECKUX
3HAHWHN W HAYIHBIX JTO0KA3aTEIbCTB;
dbopmMupoBaHUE MPEACTABICHUN O pojiu GU3UKH JJIs1 Pa3BUTHUS APYTUX €CTECTBEH-
HBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX 1elield 00ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npouecce u3yyeHus Kypca GU3MKH Ha ypOBHE CPEJHEro 001Iero oopa3oBaHus:
MPUOOPETEHNE CUCTEMbI 3HAHHUM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKO-
HaX, TEOPHUAX, BKIIOYAs MEXAHHUKY, MOJEKYJSPHYIO (U3UKY, DJIEKTPOIUHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKHY;
dbopMHUpOBaHUEe YMEHHN MPUMEHSATh TEOPETUUYECKHUE 3HAHUA IS OOBICHEHUS
bu3MYecKuX SBICHUN B MPUPOJE U JJIS MPUHITHUS MPAKTUYECKUX PEIICHUN B TIO-
BCEIHEBHOM JKU3HU,

OCBOEHHE CIOCOOOB PEIICHMs PA3IMYHBIX 3a7a4 C SBHO 3aJaHHOW (hU3MUECKOM
MOJICJIbIO, 3a/lay, MOAPAa3yMEBAIOLIUX CAMOCTOSITENBHOE CO3AaHue (PU3NYECKON
MOJIEJIU, aICKBATHON YCIIOBUSAM 3aa4H;

MOHUMaHUe (PU3UICCKUX OCHOB U IPUHIIUIIOB JCHCTBUS TEXHHUCCKUX YCTPOWCTB U
TEXHOJIOTUYECKHX IMPOIIECCOB, UX BIMSIHUS HA OKPYXAIOILIYIO CPENY;

OBJIaJICHUE METOJaMHU CaMOCTOSITEILHOTO TJIAHUPOBAHUS W TIpOBeAcHUs (dusnye-
CKUX KCIIEPUMEHTOB, aHAIN3a ¥ WHTEpIpeTauu HHHOPMAIIH, OTIPEIeTICHUS J10-
CTOBEPHOCTH MOJYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBUU ISl PA3BUTHUSL YMEHHUM MPOEKTHO-UCCIIEI0BATENBCKOM, TBOpYE-
CKOU €S TEIbHOCTH.



Ha usyuyenue ¢usuku (6a30BbIi YpOBEHB) HA YPOBHE CPEIHETO 00IIeTo 00pa-
30BaHusA 0TBOAUTCA B 10 Kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COJEPXAHUE OBYUYEHUA
11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe nojie. I1eKMpOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHL. B3anmoneicTBUE MOCTOSAHHBIX MArHUTOB. Marsur-
HOE Tosie. BeKkTop MarHuTHOM MHAYKUMH. lIpuHIMN cyneprno3uumy MarHUTHBIX
nosneu. JInHn MarHuTHOW MHAYyKIMU. KapThHa TMHAM MArHUTHOW MHIYKIIWH I10-
JIS1 IOCTOSTHHBIX MAarHUTOB.

MarnuTHOE 1osie MPOBOJHMKA C TOKOM. KapTuHa NTMHUN MHIAYKIUA MAarHUT-
HOT'O MOJIA JUIMHHOTO MPSMOTO ITPOBOJAHUKA M 3aMKHYTOT'O KOJIBLIEBOTO IPOBOIHU-
Ka, KaTyIIK# ¢ TOKOM. OnbIT Opcreaa. B3auMoaencTBue NpOBOIHUKOB ¢ TOKOM.

Cuna AMnepa, €€ MOJIyJIb ¥ HAIIPABIICHUE.

Cuna Jlopenua, e€ Monynb UM HanpaBlIeHKE. [[BHKeHNE 3apsHKEHHONW YaCTULB
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBneHue 3IIEKTPOMAarHUTHOW MHAYKUMU. [I0TOK BEKTOpa MarHUTHOW MHIYyK-
IUU. DJIEKTPOABMKYIAsA CWIA MHAYKIUH. 3aKOH AJIEKTPOMArHUTHOM WHIYKLUHU
dapagest.

Buxpesoe 3yieKTpryeckoe nose. DNEKTPOABHKYINAsL CHIIa HMHIYKIHUH B IIPO-
BOJHUKE, JBUKYILIEMCS ITOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTH. SIBIEHHE CAaMOMHAYKIMHU. DJIEKTPOJABUKYIIAs CUJa CaMO-
WHTYKIIUH.

OHEPrust MAarHUTHOTO TTOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckne yCTpoMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: NMOCTOSIHHBIE Mar-
HUTBI, 3JIEKTPOMArHUThl, 3JEKTPOIBUIATEb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHLI,
UHIYKIMOHHAS TE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TOJIAL.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cumbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBrIeHME SIIEKTPOMArHUTHOM MHAYKIIHAH.

ITpasuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABHKYIIEH CHIBI MHAYKIMU OT CKOPOCTH W3MEHEHUS
MarHUTHOr'O MOTOKA.

SIBieHrEe CaMOMHIYKIIMH.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3yyeHne MarHuTHOTO TOJIsl KaTYIIKU C TOKOM.

HccnenoBanue nedcTBHS MOCTOSSHHOTO MarHUTa Ha PaMKYy C TOKOM.
HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

Konebarenbnas cuctema. CBoOOIHbIE MexaHUYeCKUe Kojiebanus. ["apMoHu-
yeckue konebanus. [lepuop, yactora, ammuryaa u paza konaedanuii. [IpyxuHHBIN
MasATHUK. MaTeMaTH4eCcKuid MasiTHUK. YPAaBHEHUE TapMOHHMYECKUX KOJIEOaHUU.
[IpeBpalieHrie 3HEpruM NPy rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiit kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUs B Ue-
QIBHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUS MEXIY MEXaHUYECKUMH U 3JIEKTPO-
MarHuTHeIMH KosieOanusmMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUs SHEPIHH B
UJeaIbHOM KOJIEOATEIIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouMx KojeOaHusAX. BrIHYXI€HHbIE MEXaHUUECKUE
kosebanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[Iepemennsbiii Tok. CHHYCOMAANbHBIN NEPEMEHHBIM TOK. MOIIHOCTH Tepe-
MEHHOT'O TOKa. AMIUIMTYHOE U JIEHCTBYIOIIEE 3HAYCHUE CHJIBI TOKA W HaIpsKe-
HUSL.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpeOICHUE AIEKTPUUECKON
DHEPIUM. DKOJIOTUYECKHE PUCKHU IIPU IPOU3BOJCTBE NIEKTpo3Hepruu. Kymprypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKHUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU IJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre napameTpoB KoJjieOaTebHOW CUCTEMBI (MPYKUHHBIA UK Ma-
TeMaTUYECKUN MasITHUK).

Hab6mronenue 3aTyxarmux KojaeOaHmii.

HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJICOAHU.

HabGmronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuunorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onaHc mpu mocienoBaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKU UHIYK-
TUBHOCTH M KOHJEHCATOpa.

Mopens TMHUYM DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCUMOCTH MEpUOa MajbIX KoJieOaHUIl Ipy3a Ha HUTH OT
JUTMHBI HUTU U MacChl rpy3a.

HccnenoBanre mEpEMEHHOIO TOKA B LEMU W3 MOCIEAOBATEIBHO COECIMHEH-
HBIX KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBIE 60JIHbL



Mexanudeckue BOJIHBI, ycaoBus pacnpoctpanenus. Ilepuon. Ckopocts pac-
NpoCTpaHeHusi W JyIMHa BoJiHBL. [lomepeunbie u mpojoiibHbIE BOJHBI. MHTEpde-
peHuus 1 Audpakius MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BosHe. CBOMCTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTPa)XE€HUE, MPEJOMIICHUE, MOJspu3anus, AUPpaKius,
unTepdepenius. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHru4ecKue yCTpONCTBAa U MPAKTUYECKOE MPUMEHEHHE: MYy3bIKaJIbHbIE WH-
CTPYMEHTHI, YIIbTPA3BYKOBasi JUArHOCTHKA B TEXHUKE U MEAULIMHE, paaap, pauo-
NpUEMHUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neds.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeioMIICHHUsI MEXaHUUECKHUX BOJIH.

Habmonenue nareppepeHnnu u 1udpakiud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM W Ya-
CTOTOM KOJeOaHHI.

HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHE, MPEOMIIe-
HUE, NoJisipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeiHOE paclpoOCTpaHEHUE CBETA B OJHO-
ponHoi cpene. JIyd cBera. ToUE€UHBINM UCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OoTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[Tpenomiienue cBeta. 3aKOHBI ITpesIoMIIEHUs cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroj IOJIHOTO
BHYTPEHHETO OTPAXKECHUS.

Hucnepcus cBeta. CiaoxHblil coctaB Oenoro cseta. LBer.

Cobuparomyie u paccerBarouiue JuH3bl. ToHKas nuH3a. POKYCHOE PaccTosl-
HUE U ONTHYECKasi cujia TOHKOM JH3bL. [locTpoeHue nzobOpakeHuilt B coOuparo-
X U paccerBaroluX JuH3ax. opMylia TOHKOH JIMH3BL. Y BEIMYECHHE, JaBaeMOe
JIMH30M.

[Ipenensl IpUMEHUMOCTH T€OMETPUYECKON ONITHKHU.

BonnoBas ontuka. Uatepdepenius cBera. KorepeHTHbIE HCTOYHUKU. Y CIIO-
BUSI HAOJTIOJICHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(HEPEHITMOHHONW KapTUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.



Hudpakaus ceera. udpakiuonHas pemeérka. YcloBUe HaOMIOIEHUS TIaB-
HBIX MAaKCUMYMOB MpHY MaJICHUH MOHOXPOMAaTUYECKOI0 CBETa Ha AUPPAKIUOHHYIO
pEETKY.

[Tonspuzamnus ceera.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: OYKH, Jyma, GoTo-
anrapar, MPOEKIMOHHBIN anmapar, MUKPOCKOII, TEJIECKON, BOJOKOHHAs OITHKA,
nudpakiMoOHHas penéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacnpoCTpaHEHUE, OTPaXXEHUE U MpejomiieHue ceeta. On-
TUYECKHUE TPUOOPHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBO/A.

HccnenoBanrie CBOMCTB M300paKEHUH B JTMH3aX.

Mopenu MuKpockona, TeJIecKona.

Hab6mronenue natepdepennu cBera.

Hab6mronenue nudpakxium ceera.

Habmronenue nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tosryuenue ciekTpa ¢ HOMOIIbIO TU(PPAKLINOHHON PEIIETKY.

Habmronenue nosisipusanuu cBera.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne nokasaTesns NpeJoMIIEHHS CTEKIIA.

HccnenoBanue CBONCTB U300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeHIHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHuIBl NPUMEHMMOCTH KJIACCUYECKOW MexaHWKH. llocTynmarsl crienuans-
HOM TEOPUHM OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA B BAKY-
yMée, IPUHLUAI OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTVHBI.

OHEeprus U UMILYJIbC PEIATHBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
ITOKOS.

Paznen 7. KBantoBas ¢pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEpTUs
U UMIyJibC (POTOHA.

OTtkpeiThe 1 ucciaeaopanue orodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dboroaddexra. YpaBHenue DiHmTerHa 11 gortodrddekra. «KpacHas rpanHuiay
dboTtoaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUYECKOE JIEVCTBHUE CBETA.



TexHuyeckue ycTpOWCTBa M MPAKTHUECKOE MpUMEHEeHue: (HOTOINEeMEHT, $o-
TOJATUYMK, COJTHEUHas O0aTapesi, CBETOIUO.
Jlemoncmpayuu
®doTo3(ddeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanne 3akoHOB BHeEIIHETO (hoTod¢dexTa.
Cseroauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YaCTHIL.
[Tnanerapuas monens aroma. [loctymater bopa. M3nydenne u nornomieHue ¢Gorto-
HOB IIpU IIEPEXOJIE aTOMa C OJHOr0 YPOBHS DHEPrUU Ha APYyrou. Buael ciekTpos.
CriekTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.
BousiHoBBIE cBOViCcTBa yacTull. Bosnsl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JTyaJiu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyecknue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIM
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue JIMHeHyaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul
HabGnrogenue TMHEHYaToro CuexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, TOKa3bIBAIOIINE CIOXKHOCTh CTpOeHHUs sapa. OTKpeITHE pa-
nuoakTuBHOCTU. OnbIThl Pe3epdopa mo onpeneneHnto coctaBa paguoakTHUBHOTO
uznydenus. CoiicTBa anb(da-, 6eta-, raMMa-u3iydeHus. Bivsaue paanoakTUBHO-
CTH Ha KUBbIE OPTAHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.
Anbsda-pacnan. ODJIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIy4eHue. 3aKOH PaJuoaKTUBHOIO pacraja.
DHeprus CBA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jledext maccol sapa.
Snepnsbie peakunu. [lenenue u cuHTe3 saep.
Anepubiii peaktop. TepmosnaepHbiii cunTe3. IIpobnembl M MEpPCHEKTHUBBI
AICPHON IHEPTETUKU. DKOJTOTUUECKUE ACTIEKTHI SIACPHON IHEPTETHUKHU.
DiieMeHTapHble YacTHUIlbl. OTKPBITUE O3UTPOHA.
Metobl HaOMIOACHUS U PETUCTPAIIUU AJIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3aUMOJIeHCTBUA. EAMHCTBO u3nueckoit KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M MPAKTUUYECKOE MPUMEHEHUE: TIO3UMETP, KaMmepa
Bunbcona, simepHbIit peakTop, aToMHast 0omoa.
Jlemoncmpayuu



Cu€TYrK MOHU3UPYIOIINX YACTHII.
Yuenuueckuil sxcnepumenm, 1ab6opamopHvie pabomoi
HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. JieMeHTBI ACTPOHOMHUY M ACTPOPUIMKH

DTarbl pa3BUTHSA aCTpOHOMUU. [IpuKknagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3Bé3nnoro nHeba. Co3Besnus, spkue 3BE31bl, TUIAHETHI, UX BUJIUMOE JIBU-
JKCHHE.

ConuHeyHas cucTema.

Connue. Conneunasi akTuBHOCTh. MicTounuk sHeprun ConHIa v 3BE31. 3BE3-
JIbl, UX OCHOBHBIE XAPAKTEPUCTUKU. J[MarpaMma «CIEKTPAIbHBIN KJIACC — CBETH-
MOCTB». 3BE3/Ibl TJIABHOM MOCIEA0BATEILHOCTU. 3aBUCUMOCTh «Macca — CBETH-
MOCTBY» ISl 3BE3]l TJIaBHOM IOCIIEIOBATEIbHOCTH. BHYyTpeHHEE CTpOoeHHE 3BE3.
CoBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U 3BoJIonnU COJHIA U 3BE3I.
DTanbl KU3HU 3BE3I.

Muneunsiit [Iyts — Hama ["anaktuka. [Tonoxenune u neuxkenue Coinnia B [a-
nakTuke. Tunel ranakTuk. PaguoranakTuky U KBa3apbl. YEpHBIE IBIPHI B sSApax ra-
JIAKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITydeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUH JJIs1 OTIpe/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JIyHsl, miianet, Mieunoro [lytu.

O06o0maroiiee NOBTOPEHUE

Ponb pusuku u acTpoOHOMUN B SKOHOMHYECKOH, TEXHOJIOTHYECKOM, COIHATb-
HOM M 3THYECKOU cdepax NesTeTbHOCTH YeTI0BEKa, POJIb U MECTO (PH3UKH U acTpo-
HOMHUH B COBPEMEHHOM Hay4YHOUH KapTUHE MUPA, pojib (HU3UIECKON Teopun B Gop-
MUPOBAaHUU TPEICTaBICHUNA O (U3MUECKOW KapTHHE MHpa, MECTO (U3HUECKOU
KapTHHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPE/ICTaBIIC-
HUW O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocylIecTBIsIETCS C
y4ETOM COJIEPKATEIIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTHKU, Ouo-
JIOTUM, XUMHH, Teorpauu U TEXHOJIOTHHU.

Mesicnpeomemuvie nonsmus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: sIBJIEHUE, HAYYHbIN (pakT, runotesa, pu3ndeckas BeIMYrMHa, 3aKOH, T€O-
pusi, HabJIOIeHNE, SKCTIEPUMEHT, MOJICTTUPOBAHKE, MOJIENb, U3MEPECHHE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUHN, TPUTOHOMETpUIECKHEe (PyHK-
UK. CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXK-



JIECTBO, BEKTOPHI U MX MPOCKIIUN Ha OCH KOOPJIMHAT, CII0)KEHHE BEKTOPOB, MPOMU3-
BOJIHBIE DJICMEHTAPHBIX (PYHKIIHMIA, TIPU3HAKH MMOJA00MS TPEYTOJbHUKOB, OIpeese-
HUE TUTOIAN IIOCKUX (GUTYp B 00bEMa Tell.

bBuonocus: snekTpudeckue sBICHUS B )KUBOU MPUPOJE, KoieOaTeIbHbBIC TBH-
KEHHS B J)KUBOHW TMPUPOJIE, ONTHYECKHE SBICHUS B )KHBOW MPHUPOJIE, NCUCTBUE pa-
JUAIAH Ha )KUBBIC OPTaHU3MBI.

Xumus: CTpOGHUE aTOMOB M MOJICKYJI, KPHUCTAJUTHUECKAsE CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOW PEMIETKH, CTCKTPATbHBIA aHa-
Ju3.

l'eoepaghus: MarHuTHBIE TOJIOCA 3E€MITH, 3aJie’KH MAarHUTHBIX Py, (HoTo-
CbEMKa 3€MHOW MOBEPXHOCTH, MPEACKA3aHNE 3eMIICTPSCEHUH.

Texnonozus: MMHUU DIEKTPOIIEpEeay, TEHEPATOP MEPEMEHHOTO TOKa, dJICK-
TPOJIBUTATENh, MHAYKIIMOHHAS T1€4Yb, Paap, paIuONpUEMHIK, TEICBU30D, AHTCHHA,
tenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapar, BOJOKOHHAS ONTHKA, COJHEYHAs
Oarapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U-
3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

OcBoenue ydeOHoro npeamera «dusuka» Ha ypoBHE CpemaHEro oOIiero oo-
pazoBaHusi (0a30BbIil YPOBEHB) JOJKHO OOECIEUUTH JOCTHIKEHUE CIIETYIONTNX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTAaThl OCBOEHUS Y4eOHOTO npeaMera « PU3nKa» JTOJIKHBI
OTpa)kaTh TOTOBHOCTb M CIIOCOOHOCTh OOYyYarolIMXCsl pyKOBOJCTBOBaTbCA cop-
MHPOBAHHOW BHYTPEHHEW MO3ULMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTA-
LUH, MO3UTUBHBIX BHYTPEHHHX YOEKIEHUI, COOTBETCTBYIOUIMX TPaJAUIMOHHBIM
LEHHOCTSIM POCCUICKOTO OOLIECTBA, PACHIMPEHHE XU3HEHHOI'O OMNbITa U OMbITA
JEATEIIBHOCTH B IMPOLIECCE PEaTU3allii OCHOBHBIX HAIIPABICHUW BOCIUTATEIBHON
NEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

Cc(OPMUPOBAHHOCTH IPAKJAHCKOM MO3ULIMK 00YyYarOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUNUCKOr0 OOIIECTBA;

OPUHATHE TPAJULIUOHHBIX OOIIEYEIIOBEYECKMX T'YMaHHUCTUYECKUX U JE€MO-
KpaTUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO HEATEIBHOCTb B MHTEPECAX TI'PaXKJaHCKOIO
o0I11ecTBa, y4acTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3alliu;

YMEHHE B3aUMOJICMCTBOBATH C COLIMAIIbHBIMU MHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUNCKOM TPAXKIAHCKONW HIACHTUYHOCTH, MATPUOTHU3-
Ma;



[IEHHOCTHOE OTHOIIEHHUE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSAM POC-
CUUCKHX YUEHBIX B 00J1aCTH (PU3MKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeSATEIbHOCTH YUEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyiero pu3n4Ieckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpPEC K Pa3IMdHbIM cdepaMm mpodecCHOHANBHONW ACATEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEPIIAaTh OCOZHAHHBINA BHIOOP
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCThH IKOJIOTHYECKON KYJIBTYPhl, OCO3HAHUE TJIOOATLHOTO Xa-
pakTepa HKOJIOTHYECKUX MPodIIeM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE IECTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paciliMpeHue OmbITa JESITEIHbHOCTH 3KOJIOTMYECKOW HAINpPaBICHHOCTH Ha OC-
HOBE UMEIOIIUXCS 3HAHUM 1O (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAaHUE LIEHHOCTU HAyYHOW JEATEIbHOCTU, TOTOBHOCTH B IPOILIECCE U3Y-
yeHUs] (PU3UKH OCYIIECTBIIATH MPOCKTHYIO U HCCIEIOBATEIBCKYIO NIEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbI€ /1eiiCTBUS
ba3zoBble jornyeckue AecTBUS:

CaMOCTOATENHEHO (OPMYIUPOBATh M aKTyaJIM3UPOBATh MpOOJIEeMy, paccMmar-
pUBaTh €€ BCECTOPOHHE;

OTIPENCIATh TCNIH JSATEILHOCTH, 3a/1aBaTh MapaMeTpPbl U KPUTCPUH UX JIO-
CTHOKCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B pacCMaTpUBaeMbIX (pu3nUe-
CKHX SIBJICHUSX;

pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaATbHBIX 1 HEMATEPUATBLHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATh U BBINOJIHATH Pa0OTY B YCIOBUSX PEAIIbHOTO, BUPTYaJIbHO-
IO ¥ KOMOMHHUPOBAHHOTO B3aUMOIECUCTBHUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIa/IE€Th HAYYHON TEPMUHOJIOTUEH, KIOUEBBIMU MOHATUSMHU U METOAAMU (PU-
3UYECKON HAyKH;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW ACSITENbHOCTH
B 005acTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TOHUCKY
METOJIOB peUIeHHs 3aAad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [T0O3HAHHS;

BJIAJETh BUJIAMH AESTEIBHOCTU MO MOJYYEHHIO HOBOI'O 3HAHUS, €r0 MHTEp-
peTaluu, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PAa3JIMYHBIX YUYCOHBIX CUTYyalUsIX, B
TOM YHCJIE MIPU CO3JJaHUH YUE€OHBIX POEKTOB B 001acTH (PUBUKY;

BBISIBJISITH [IPUUMHHO-CJICACTBEHHBIE CBSI3U M aKTyaJIU3UpPOBaTh 3a1ady, Bbl-
JIBUTaTh TUIOTE3Y €€ PEIICHMs], HAXOJAUTh apryMEHTHI Ul OKa3aTeJIbCTBa CBOMX
YTBEPXKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh ITOJIYYEHHBIE B XOJ€ PEUICHUS 3aJa4l Pe3yJIbTaThbl, KpUTHYE-
CKH OLICHMBATh MX JIOCTOBEPHOCTD, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBU-
X

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3a/Jaud B 00pa30BATEIBHOMN Hes-
TEJIbHOCTH, B TOM YHCJIE€ IPU U3yYECHUH (PU3UKH;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATH PUOOPETEHHBIH OIIBIT;

YMETh NEPEHOCUTh 3HAHUS MO (U3HKE B MPAKTHUECKYIO 00JacTh >KM3HEEs -
TEJIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.
Pabora c nunopmanmueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
VCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISITh IOWUCK, aHAJU3, CH-
CTEMATU3alMI0 U MHTEPIIPETALNI0 HH(OPMALIUK Pa3InYHbIX BUAOB U (POPM Mpej-
CTaBJICHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCITI0JIB30BaTh CPEACTBA NMHPOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIO-
I'Mil B pEIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aLMOHHBIX 3a7a4 C
COOJII0/IEHNEM TpeOOBAaHUN SPrOHOMUKH, TEXHMKU O€30MaCHOCTH, TMTHEHBI, pe-
cypcocOepexeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHON Oe3-
OMACHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COJACPIKAHUS B pPa3IMYHbIX (hopMaTax c yué-
TOM Ha3HayeHUs HWH(OpPMALMU U LEJIEBOW ayJUTOPUH, BHIOMpAs ONTHUMAJIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTU3alllu.



KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

OCYILECTBIAThH OOIIEHUE HA YpOKaxX (PU3HKH U BO BHEYPOUHOU JIEATENBHOCTH;

pacrno3HaBaTh MPEANOCHIIKYM KOH(PIUKTHBIX CUTYyalluil U cMsrdarb KOHQIUK-
THI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK0 TOYKY 3PEHHs C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh IIPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMAaTUKY U METOJIbl COBMECTHBIX JEHCTBHI C Y4ETOM OOIIMX WH-
TEPECOB U BO3MOXKHOCTEN KAXKIOTO WICHA KOJUIEKTUBA;

IIPUHUAMATB L€ COBMECTHOU AEATEIBHOCTH, OPTaHU30BbIBATh U KOOPAWHU-
pOBaTh IEUCTBUSA IO €€ NOCTHUIKEHUIO: COCTABIATH IUIAH JIEUCTBUN, PACIIPENEIATh
pOJIH ¢ y4€TOM MHEHUN yYaCTHUKOB, 00CYKAaTh Pe3yabTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KAa4E€CTBO CBOETO BKJa/Ja M KaXIOr0 YYaCTHMKA KOMaHIbI B 00-
IIMH pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

[Ipe/uIaratb HOBBIE IPOEKTHI, OLICHUBATh UJEU C IO3ULIUU HOBHU3HBI, OPUIHU-
HAJIbHOCTH, IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATH IIO3UTUBHOE CTPATETNYECKOE MTOBEICHUE B PA3IMUYHBIX CUTYa-
LUSIX, IPOSIBIISATE TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
(GU3UKM U aCTPOHOMMH, BBIABIISTH MPOOIEMBI, CTaBUTh U (DOPMYIUPOBATH COO-
CTBEHHBIE 33]1a4H;

CaMOCTOATENILHO COCTABJIATH IUIAH PEIIEHUsI pAaCUETHBIX U KaUeCTBEHHBIX 3a-
Jla4, TUIaH BBIMOJHEHUS MPAKTHUECKOW pabOThl C YYETOM UMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, Oparh Ha ce0s OTBET-
CTBEHHOCTb 32 PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSBICHUIO APYIUIIUU B 0071aCTH (HU3H-
KM, IOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHbBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJ€Th HAaBbIKAMU IO3HABATEIbHOU PEQIIEKCUU KaK OCO3HAHMUS COBeplIae-
MBIX J€HCTBUNA U MBICIIUTENLHBIX MPOLIECCOB, X PE3yJbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYalluH, BbIOOpa BEPHOTO
peLIeHHS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHHUMATh PELICHUS 110 WX CHU-
KEHUIO;



OPUHUMATh MOTHBBI U apryMEHTBl JPYTUX MpPHU aHAIU3€ Pe3yJbTaTOB Jef-
TEJIbHOCTH;

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI U apryMEHTBl JPYTUX IPHU AHAJIU3€ PE3YJbTaTOB J€f-
TENbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKH.

B mpouecce nocTtuxkeHMs! JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaMMBbI
1o (¢u3MKe IS YPOBHS CpeIHEro o0miero oOpa3oBaHusl y 0OydaromUXCsl COBEp-
HICHCTBYETCS SMOIMOHATBHBIA HWHTEIJICKT, MpEeArnoaraiomuil chopMupoBaH-
HOCTb:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPaBICHUS PA3BUTHSA COOCTBEHHOW IMOILMOHAIBLHOU Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIOYAIOIIETr0 CAMOKOHTPOJIb, YMEHHUE IPUHUMATh OT-
BETCTBEHHOCTD 32 CBOE MOBEJCHHUE, CIOCOOHOCTh aanTUPOBAThCS K IMOLIMOHAIIb-
HBIM U3MEHEHUSAM U NPOSBIATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LENH U
yCIexy, ONTUMU3M, HHULUATUBHOCTh, YMEHHUE AEMCTBOBATh UCXO/S U3 CBOMX BO3-
MO>KHOCTEM;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €T0 MPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COYYB-
CTBHIO U COMEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTH BHICTPAWBATh OTHOIICHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpPaX PoJib U MeCTO (U3UKHU B (DOPMUPOBAHUU CO-
BPEMEHHOW HaYyYHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHO-
JIOTHH, B MPAKTUYECKOM JIEITCIHPHOCTH JIFOACH, [IEIOCTHOCTh U €IMHCTBO (pU3HYE-
CKOM KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3MUECKUX MOJIETIEH: ToYeu-
HBIW JJIEKTPUYECKUM 3apsifl, JIyd CBETA, TOYECYHbIM UCTOYHUK CBETA, SIACPHASI MO-
JIeJTb aTOMa, HyKJIOHHAsI MOJIE b aTOMHOTO si/Ipa MpHY PelIeHnn (PU3NYeCKux 3ajad;

pacrno3HaBaTh (pu3MUECKHUe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOW (DU3UKU: DJICKTPUYECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aMMOJCHUCTBUE
MAarHuTOB, JICKTPOMArHUTHAs MHAYKIHUS, JEUCTBUE MATHUTHOIO TIOJISl HA MPOBOJI-
HUK C TOKOM M JBIXKYIIUUCS 3apsij, DJICKTPOMArHUTHBIC KOJICOAHWs W BOJIHBI,
NPSIMOJIMHEMHOE PACTIPOCTPAHEHHUE CBETa, OTPa)KEHUE, MPEOMIIEHHE, UHTepde-
peHIus, AupaKiys U MOISIpU3aIis CBeTa, JUCTIEPCHs CBETa, (POTOIIEKTPUICCKUN



abdext (poTroaddekrt), cBeToOBOE AaBICHUE, BOSHUKHOBEHUE JIMHEWYATOTO CIICK-
Tpa aToMa BOJ0PO/1a, €CTECTBEHHASI K HICKYCCTBEHHAsl PaIMOAKTUBHOCTb;

OMKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE, AIEKTPUUECKYIO MPOBOJIUMOCTD PA3IMUHBIX CPEl) U AIEKTPOMATrHUT-
HbI€ SIBJICHUS (TIPOLECCHI), UCTOJB3Ys (U3UUECKUE BEJIMUMHBI: SJIEKTPUUCCKUH 3a-
psn, cuja TOKa, BJEKTPUUYECKOE HAIpPsKEHUE, AJIEKTPUUYECKOE COMPOTHUBIICHHE,
Pa3HOCTh MOTEHILIUANIOB, AJNEKTPOJABIKYINAS CUja, padoTa TOKA, WUHIYKLUS Mar-
HUTHOTO TIOJIAA, cujia Amriepa, cuna JIopeHma, HHIYKTUBHOCTh KaTYyIIIKH, YHEPTHUS
AIEKTPUYECKOT0 U MArHUTHOTO MOJIEH, MEPUOJ U YacToTa KojieObaHuii B KoyebOa-
TEJIbHOM KOHTYpE, 3apsJl U CUJa TOKa B MPOIIECCEe TaPMOHHYECKUX IJICKTpOMAr-
HUTHBIX KOoJieOaHui, POKYyCHOE pacCTOSHUE W OMTHYECKasl CUiIa JIWH3BI, TIPU OIH-
CaHWU TPABUJIILHO TPAKTOBATh (DPM3MUECKHN CMBICI HCIIOIB3YEMBIX BEIMYWH, UX
0003HAaYEHUS U CIUHUIIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE JaHHYIO (Pu3nde-
CKYIO BEJIMYMHY C IPYTUMU BETUYHMHAMM,

ONKCHIBATh U3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTONb3Ys (U3H-
YECKHE BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa
CBETa, SHEPIusl U UMMYJbC (POTOHA, MEPUOJ TMOypacmaaa, IHEPrus CBIA3U aTOM-
HBIX Si7Iep, MPY ONMKUCAHUU TIPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIOIb3Ye-
MBIX BEJTUYHMH, UX 0003HAUYCHUS U €AUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE
JTAHHYI0 (DU3UYECKYIO0 BEIMYUHY C JAPYTUMH BEJIMYUHAMH, BBIYUCIISATH 3HAUCHUE
(bU3MYECKON BEJIMYMHBIL;

aHaJIM3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCHOIb3Ysd (PU3HUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapajjieIbHOTO
COEMHEHUS NMPOBOJIHUKOB, 3aK0H Jxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOW WH-
JTYKIHUH, 3aKOH TPSMOJUHEMHOTO0 PacHpOCTPAHEHUS! CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa mia pororddexra,
3aKOH COXPAHEHHS JHEPruH, 3aKOH COXPAHCHUSI MMITYJbhCA, 3aKOH COXPAHCHMS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOTO 4YMCIIa, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM Pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTU4YECKOe BhIpAKEHUE M YCIOBHS (TPaHUIlbl, 00JACTH) MpUMe-
HUMOCTH;

OTIPEJICIISITh HAMIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMmepa u cuiibl Jlopenna;

CTPOUTH U ONMUCHIBATH U300paXKEHUE, CO3/1aBAEMOE TJIOCKUM 3€pPKaJIOM, TOH-
KOM JIMH30M;

BBITIOJTHATH DKCIEPUMEHTBI 10 UCCIEIOBAHUIO (PU3NUYECKUX SBICHUHA W TIPO-
IIECCOB C MCITOIB30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUM: MPU 3TOM (OpMy-
JUPOBaTh MpoOIeMy/3aady U TUIIOTE3Y YU4eOHOro IKCIepUMEHTa, cCOOUpaTh ycTa-
HOBKY W3 TIPEJI0KEHHOTO OOOpYAOBaHHS, MPOBOJUTH OMBIT M (POPMYyIHPOBATH
BBIBOJIBL;

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMPATh ONTUMABHBINA CTIOCOO U3MEPEHUS U UCTIOIh30BaTh U3BECTHHIE Me-
TOJIbI OLIEHKH MOTPENTHOCTEN U3MEPEHN;



UCCIIEIOBaTh 3aBHUCHUMOCTH (PU3UYECKHX BEJIWYUH C HMCIOJB30BAaHUEM IMpsi-
MBIX U3MEPEHMM: NIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATh pPE3yJIbTa-
ThI MTOJIyY€HHOH 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJIE TaONHIl U TpaUKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEIOBAaHUN B
pamMKax y4yeOHOIO SKCIIEPUMEHTA, y4eOHO-UCCIEN0BATENbCKONW U MPOEKTHOM Jesi-
TEIBHOCTH C UCMOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U Ja0OPATOPHOTrO 000-
pYJOBaHMS,

peliaTh pacuéTHBIC 33Ja4u C ABHO 3aIaHHOM (PU3UYECKON MOJIENbIO0, UCTIOIb-
3ys (pu3MUecKue 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHAIM3a yCIOBHS 3a/1a4Hl BhIOU-
paTth PU3NYECKYIO MOJIENb, BBIACIATh (DU3HUECKUE BEITUYMHBI U (HOPMYIIBI, HEO0O-
XOJUMBIE NIJIsl €€ pellleHus], MPOBOAUTH PACUEThl U OLEHUBATH PEATIbHOCTH MOIY-
YEHHOT'O 3HaYCHUS (PU3NUECKON BETTMYHHBI,

pelIaTh KaueCTBEHHBIE 3aJaui: BHICTPAUBATh JJOTUYECKH HEMPOTUBOPEUHUBYIO
LENOYKY pacCykKJIEHHUI ¢ Omopoi Ha U3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (u-
3UYECKUE SBJICHMUS;

UCIIOJIb30BaTh MPHU PEIICHUH YYEOHBIX 33]a4 COBPEMEHHbIE MH(POPMAIMOH-
HbIE TEXHOJIOTUU ISl TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN U TIPEICTaBIIE-
HUSl y4eOHOM M HAy4YHO-NOMYJISIPHOM MH(pOpMaluH, MOIYYEHHONM U3 Pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMylo HH(POPMALHUIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MACHOTO UCTOIB30BAaHUS B MOBCEIHEBHOU
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B O0BSCHEHHUE MPOILIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEX-
HUKHU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOI0
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTaTh B IpyMIe C BHINOJIHEHUEM PA3JIMYHBIX COIMAJIBHBIX POJIEH, MIaHU-
poBaTh pabOTy IPYIIIbI, PAMOHAIBHO PaclpenesTh 003aHHOCTH U TUIaHUPOBATh
JeSITEIbBHOCTh B HECTAHJIAPTHBIX CUTYalUsAX, aJ€KBaTHO OLICHWBATH BKJIAJ KaXKIO-
T'O U3 yYaCTHUKOB TPYIIIIHI B PEIICHHE PACCMATPUBAEMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TEM (undposbie)
Ne ni/m IpOrpaMMBbL Beero Ko;npom)m,le HpﬁaKaneCKne 0GPA30BATEIbHBIE
padoTbI padoThbI pecypebl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHOoe noje. IIeKTPOMarHuTHAS 11 1 3 bubnnoreka [JOK
' WHIYKIUA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4eCcKHUe U JIEKTPOMArHuTHbIE 9 1 bubnnoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.2 MexaHuuyeckue 1 3JeKTPOMarHUTHbIE BOJIHBI ) 1 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 Ontuia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CTICIIHATBHOM TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6mmorexa [JOK
4.1 DeMeHTHI KBAHTOBOU ONTHKU 6 https://m.eds0o.ru/7f41c97c
bubmuorexa [JOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE 517pO S https://m.edsoo.ru/7f41c97c
Wroro no pazmeny 15
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Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTpoPU3UKU 7 Etilgs?ﬁr?]?:(;(szgroullif 11097¢
Hroro no pazneny 7

Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 O6o0maroriee MOBTOPEHHE 4 nggg;ﬁf:éiggﬁf A1097¢
Hroro no pazneny 4

PesepBHOE Bpems 3

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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