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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN W TpeOOBaHUI K pe3yJibTaTaM
OCBOCHHMsSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammsl, mpejactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€rom ¢enepanbHON pabodyeil MmporpaMMbl BOCIHUTAHHS U
KOHIIETIINK TpernofaBaHus yueOHoro mpeamera «Pusmka» B 00pa30BaTEIbHBIX
OpraHu3anusix Poccutickon Oenepanun, peATU3YIOLINX OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

Copepxanue mnporpaMMmbl 1o (u3MKe HampaBieHO Ha (OPMHpPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydaromuxcs 10 kimacca mpu o0ydyeHUuN ux
¢u3rke Ha 06a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-AESTEIBHOCTHOTO IOJAXOJA.
[Iporpamma mno ¢Qusuke coorBercTByeT TpeboBanusm @OI'OC COO «
IUTAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM M METanpeIMETHBIM pe3yJbTaTam
oOyueHusl, a TaK)K€ YUYHUTHIBAET HEOOXOIUMOCTb peajH3alUui MEKIPEIMETHBIX
CBs3€ll (PU3UKM C €CTECTBCHHO-HAYyYHBIMU Y4YeOHBIMH TMpeaMeTamu. B Hei
OTIPEJIENISIIOTCS OCHOBHBIC LIETH M3Yy4YEeHHs] (PU3UKU HA YPOBHE CPEIIHEro OOIEero
o0Opa3oBaHus, MIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTanpeMETHbIE, MPEAMETHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gu3nKe BKITIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHHS Kypca PU3nuKu Ha 0a30BOM YpPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUs;

e cojepkaHue yueOHOro npeamera «Pu3nka» 1o rogam oOydeHHsl.

du3rka Kak Hayka O HamOoJjiee OONIMX 3aKOHAX MTPHUPOABI, BHICTyIAs B
KayecTBe yueOHOTo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMM 00 okpy:karomiem mupe. [lIkonbHbINH Kype PU3MKK — CUCTEMOOOPa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOICCCOB M SBJICHHM, H3yYaeMbIX XUMHEH, OHOJIOTHEH,
dbusmyeckoir reorpaduerd u acTpoHoMmmeil. lcronb3oBaHWE U AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUU  ONpelessieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe SHEPreTUKH, TPAHCHOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHsSI HOBBIX MATEpUAJIOB C 3aJaHHBIMU CBOMCTBAMU WU JPYTHUX.
N3yuyenue Qu3MKM BHOCUT OCHOBHOW BKJIAJ B (OpMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MUpa oOydaromuxcsa, B (GOpPMHUPOBAHUE YMEHUN NPUMEHSThH
HAYYHBIA METO]T TO3HAHMSI TP BBITIOJIHEHUU UMH YYEOHBIX UCCIICIOBAHUA.

B ocHoBy kypca ¢u3WKu AJis ypOBHS CpefaHero oOmiero oOpa3oBaHMs
NOJIOKEH PAN MAEH, KOTOpPbIE MOYKHO paccMaTpuBaTh KaK IPUHLHUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3iesioB GU3HUKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW Mmarepuan Kypca (U3UKU
o0beIMHEH BOKpPYT (¢u3nyeckux Teopuil. Benymum B Kypce sBisercs
dbopMHpoBaHUEe TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzauus MOpeAnojaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHMANa (PU3UYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMU M SKOJOTHUYECKUMH MTPOOIEMaMHU.

Hoess npuxnaowoii  nanpasnennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX W TEXHOJIOTHYECKUX MPUIIOKCHHM
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocusayuu peanusyercsi IMOCPEACTBOM BBEACHHUS 3JIEMEHTOB
COJEpKaHUS, TMOCBSIMIEHHBIX O3KOJOTHYECKHUM TMpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHHKH M TEXHOJOTHUW, a TaKKe OOCYKICHUS
po0JIeM palMOHATBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMUYECKON 0€30M1acCHOCTH.

Crep:KHEBBIMH 3JIEMEHTaMH Kypca (U3MKH HAa YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE T€OpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOCHHS (PU3NUECKON TEOPUU, POIU (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHHUSIX O TPUPOJAE, TpaHUIAX
MPUMEHUMOCTH TEOPUH, I OINUCAaHWUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
MPOIIECCOB).

CucTeMHO-AeSITeNbHOCTHBIN MOAX0A B Kypce (DU3UKU peanu3yercs Mpexie
BCEro 3a CUET OpraHu3allid SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YYarolIuXCsl.
Jns  GazoBoro ypoBHSI Kypca U3MKM — 93TO HCIHOJIB30BAHHE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB U JabOpaTOpHBIX paboT,
KOTOpBIE B IporpamMme 1o (usuke oObeIUMHEHBI B OOMIWK CIIMCOK YUYCHHYECKHUX
MpaKkTUYECKUX paboT. BeiieneHne B yka3zaHHOM IepedHe JIabopaTOpHBIX padoT,
OPOBOJAMMBIX NS KOHTPOJsI ¥ OIEHKH, OCYIIECTBISETCS  yYaCTHHUKAMU
0o0pa3oBaTEIBLHOIO TMpoIecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAHUS U
ocHameHuss kaOwHera ¢u3uku. Ilpm »>TomM oOecrmeumBaeTcs OBJIAJICHHE
OOyYarONIMMHUCS YMEHHUSIMU TPOBOJIUTHL KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBaHUS
3aBHCHUMOCTEH (HU3UYECKMX BEIMYUH W TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
NPEIOKEHHBIX TUTIOTE3.

bonbimioe BHUMaHWE yHENSETCS PEHICHUIO PAcUYE€THBIX M KadyeCTBEHHBIX
3amay. [Ipu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3a/1a4d C SBHO
3aJaHHON (PU3MYeCcKOi MOJIEIbIO, TTO3BOJISIONINE TPUMEHSATh U3YYSHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjelia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pasHbIX pa3nesnoB. [ KayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIAIOTCS 3aJjaHUs Ha
OOBSICHEHHE TPOTCKaHUS (PU3MUYECKHX SBJIECHUH M MPOIECCOB B OKPYIKAIOIICH
KU3HU, TpeOyromue BbIOOpa (QuU3MUECKON MoJenu IJisl CUTyallMd TPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIEeUeHHI0 Yy4eOHOro Iporecca 0a3oBBIM YpOBEHB Kypca
(U3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUsl JOJIKEH U3ydaThCsl B YCIOBUSIX
MpPEeIMETHOTO0 KaOWHeTa (U3WKU WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B xabunere (U3UMKM NOKHO OBITH
HeoOXxouMoe JiabopaTopHOoe OOOpYJIOBaHHWE Il BBIMOJHEHHUS YKa3aHHBIX B
nmporpaMme 1o (pU3NKe YUCHUUYECKHX MPAKTUYECKUX PaboT W JEMOHCTPAIIMOHHOE
o0opyToBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (HOpMUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH W OOCCIEYHMBACT IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIFOYEBBIX IEMOHCTPAMA IS
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SBIEHUHW ©  TPOILECCOB, OMIHUPUYECKHX |
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o00OpyI0OBaHHE [JIi YUYCHHYECKHUX TMPAKTUYECKUX padoT
dbopmupyeTCcs B BUAE TEMAaTHYECKUX KOMIUIEKTOB M O0OECIIEUYMBACTCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO O00OPYAOBaHMS JOJKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX MU ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
WU3MEPUTEIBHBIX CUCTEM B BHJI€ HU(POBBIX JaOOpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISTFOTCS:

e (QopmupoBaHue HHTEpeca M CTpEeMJICHHUS OOYydYalOIIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CHOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (DOPMUPOBAHHE
MCCJIeI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHHME HAyYHOTO MHPOBO33PCHHS KaK pe3yibTaTa H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHUEM
(bu3MYeCcKUX 3HAaHUHN U HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue mpeaCTaBICHUNA O poNH (PU3MKH JJI Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne STUX Ielield 00ecreunBaeTcsl pelieHneM CIIeAyIOmnX 3a1ad B

mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



e TmpuoOpeTeHne  CUCTEMBI  3HaHMM 00  o0mmx  (QU3UYIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIAPHYIO  (PU3UKY, D3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPO(PHU3UKH;

e (QopmMupoBaHHME yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OoOBbsiCHEHUsS (PU3MYECKUX SBJICHUW B TMPUPOAEC W A TPUHATHUSA
MPAKTUYECKUX PEIIEHUHN B TOBCEAHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pELIEHUs pPa3IUYHbIX 33a7ad C SBHO 3aJaHHOMI
bu3nYecKol MOMAENbI0, 3a/1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3gaHue (pU3NIECKor MOJIEIH, aIecKBATHON YCIIOBUAM 3a/1a4u;

e TMOHUMaHUE (PU3NUYECKUX OCHOB U MPHUHIMIIOB JNEUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIHSIHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJaMHU CAMOCTOSITEIHHOTO IJIAHUPOBAHMS U TPOBEICHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAIM3a W HWHTEpIpeTaluu UHPOpMAIUU,
OIPEJENIECHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pPE3yJIbTaTa;

e CO3/IaHUE YCIIOBHUM JUISl PA3BUTUSL YMEHUN MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wuzydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIEro

oOpazoBanus otBoauTcs B 11 kitacce — 68 yacoB (2 yaca B HEJEMIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepedeHb JIA0OPATOPHBIX W

MPAKTUYECKUX pabOT SABISETCS PEKOMEHJOBAaHHBIM, YYMTENb JeNaeT BBIOOD
MpOBEJIEHUsT J1a0OpaTOPHBIX PabOT U OMBITOB C YYETOM HHIUBUIYATBHBIX
0COOEHHOCTEN 00yJarOIUXCH.

Conepxkanue kypca ¢pusuku 1ias 11 kiaacca (68 yacoB):

1. daexrpoannamuka (12 4)

MarnuTtHoe moJsie. B3aumoseiictBue TokoB. MarnutHoe none. MHaykuus
marHutHOoro mnons. Cuma Awmnepa. Cuia JlopeHma. MarHuTHblE CBOWCTBA
BEILIECTBA.

JIeKTPOMATHUTHAS HHAYKLMS. OTkpbITHE 3JIEKTPOMArHUTHOM
nHaykuuu. IlpaBuno JleHma. MarHuTHbIi TOTOK. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuun. BuxpeBoe snektpuueckoe mnoisie. CamoumHaykuus. MHIYKTHBHOCTB.
DHeprus MarHUTHOTO NOJIS. DJEKTPOMAarHUTHOE TOJIE.



Dponmanvhsie 1abopamopHvie pabomol
1. HabGaronenue nqercTBAs MArHUTHOTO 110JIS HA TOK.

2. 3yueHue ABIEHUS JIEKTPOMATHUTHOW UHAYKIHH.
2. Kosiebanusi u BoJiHbI (18 1)

Mexannyeckue KoJse0anusi. MareMaTM4eCKUil MasiTHUK. AMIUIUTY/A,
NepHuo/, 9acToTa Kosebanuii. Beinyxnennsie konedanus. Pesonanc.

DJIeKTPOMATHUTHBIE KOJIe0aHu4. CBo0OoHbBIE KoJIeOaHus B
KojiebaTeTbHOM KOHType. Ilepnos CBOOOIHBIX JJIEKTPUYECKHX KOJIeOaHUH.
Brinyxnennsie konebanus. [lepeMeHHbIi 3eKTpudecKuid TOK. MOIIHOCT B IIENH
MIEPEMEHHOT0 TOKA.

IIpousBoacTBo, mepenraya M mnotrped/ieHHe 3JIeKTPUYECKOH IHEPTrUM.
['enepupoBanue >nepruu. Tpanchopmatop. [lepenaya snekTpuueckon SHEPTUU.

WNurepdepennus BonH. [Ipunnun [Nolirenca. udpakius BoH.

dpoHTaIBLHAA JJa0opaTopHas padoT
3. Onpenenenrie yCKOpPEHUs: CBOOOAHOTO MAJ€HUs C MOMOIIBI0O MAsSTHHUKA.

3. OnTuka (18 4)

CeroBble J1yuu. 3aKoH npenomiieHus: cBera. [Ipusma. @opmylia TOHKOM
auH3bl. [lomydeHne m300pakeHHs] ¢ MOMOIIBI0 JHH3BL. ONTHYECKHE MNPUOOPHI.
CBer — anekTpoMarHutHas BojHA. CKOpPOCTh CBE€Ta M METOJAbl €€ M3MEPEHHS.
HMucnepcus cBera. MHtepdpepenuus ceera. KorepentHocts. [udpakums csera.
Judpakunonnas pemerka. [lonepedHocTs cBeTOBBIX BOJH. [lonsipusanus cserta.
N3nyuyenne u cnektpsl. [IIkana 3n1eKTpOMarHUTHBIX BOJIH.

@DponmanvHule 1adOpamopHvle padomul
4. N3mepenne nokas3aTens IpeJOMIICHHS CTEKIIA.
5. OnpeneneHne oNTUYECKOM CUIlbl U (POKYCHOTO PacCTOSIHUS COOMparoei

JIVH3BIL.
6. 3mepenue IJIMHBI CBETOBOW BOJIHBI.
7. HabnrogeHue CruioniHoro v JIMHEHYaToro CreKTpoB.

4. KBanToBas ¢pusuka (16 4)
CgeroBble KBaHThl. TemnoBoe wu3nydenue. IlocrossHHas Ilnaska.

®ortoapdext. YpaBuenue OiHmrTerHa mns ¢otodrpdexkra. DPoToHBL. ONBITHI
Jlebenesa u Basuiosa.



Atomuas ¢usuka. Crpoenue atoma. OmbiThl Pesepdopna. KBantobie
nocrynatel bopa. Moaens atroma Bopopoaa no bopy. Tpyanoctu teopun bopa.
KBanTtoBas mexanuka. ['unoresa ne bpousnsa. KopmyckyassipHO-BOIHOBOU JTyain3M.
Hudpakuus anekTpoHoB. Jlazepsl.

du3ukKa aTOMHOro siapa. MeToapl perucTpauvu 3JI€MEHTAPHBIX YaCTHLL.
PagnoakTuBHBIE TMpeBpalleHHs. 3aKOH PpPaJMOaKTUBHOIO paclaga W €ro
CTATUCTUYECKUM XapakTep. I[IpOTOHHO-HEUTPOHHAS MOJEIb CTPOCHHS aTOMHOTO
anpa. Jlepext mMacc u sHEprus CBSI3M HYKJIOHOB B sAJipe. JleneHue u cuHTes3 saep.
Snepnas sHepreTuka. GuU3uKa 3JIEMEHTAPHBIX YaCTHLL.

OCHOBBI CHIEIIUATILHON TEOPUU OTHOCUTEIbHOCTH

[locTtynatel TEOpUM OTHOCHUTENIBHOCTH. [IpMHLIMI ~ OTHOCUTENBHOCTH
OiinmureitHa. [TocTostHCTBO ckopocTu cBera. PendruBucrckas nuHamuika. CBsizb
Macchl U SHEPIUH.

5. O0001eHne  cucTeMaTU3anus 3HAHUH (61)

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHET'O OBILIET'O OBPA3OBAHMUA

OcBoenne yueOHoro mnpenmera «®dusuka» Ha ypOBHE CpPEAHETO OOIIETo
obOpasoBanus (0a30BBI YPOBEHB) JOKHO OOECICUNUTH JOCTHKEHUE CICTYIOITUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE Pe3ynbTaThl OCBOCHUS y4eOHOTO mpeameTa « DU3uKay JOJIKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTH OOyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlN{, TO3UTHBHBIX BHYTPEHHUX  YOCKICHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OIBbITA U OIBITA JEATEIBHOCTH B MPOLIECCE Pealu3ali OCHOBHBIX HAIPaBJICHUM
BOCITUTATEJIbHOM JIESTEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YUAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJI€HA POCCUIMCKOTO OOIIECTRA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

FOTOBHOCTH BECTU COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX I'PaXKIAHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aliy;



YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMU U Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IaTPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

[IECHHOCTHOE OTHOIIIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTHXEHUIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE pelIeHUs,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBICE HOPMBI U LIEHHOCTH, B TOM YHCIIE€ B
JIEATENbHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npucyIero pu3ndeckoi HayKe;

5) Tpy10BOI0 BOCIMTAHMS:

WHTEpeC K pa3iMuHbIM cdepam TpodeccHoHaTbHON AesATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOD
Oynymie mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JacTH
(bU3UKYN Ha TPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS

c(hOpPMHPOBAHHOCTh JKOJOTUYECKOW KYyJNbTYPhl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SIKOJOTUYECKUX MPoOIIeM;

TUIAHUPOBAHUE U OCYIIECTBIEHUE JEUCTBUUA B OKPYKAKOIIEHU Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUEe ONbITa JACATEIBHOCTH JKOJOTMYECKOM HAIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKeE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYIECKOIN HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHOU [EATEIbHOCTH, T'OTOBHOCTH B IMpPOLECCE
u3yuyeHus: (U3UKU  OCYIIECTBJISITh  IMPOCKTHYHD M HUCCIEI0BATEIBCKYIO
JEATENbHOCTh UHWBUYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS



ba3oBrble 1oruyeckue qeficTBUA:

CaMOCTOSITENIbHO  (OPMYyJIHpPOBaTh U aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

ONpENENATh LU JAESITENIbHOCTH, 33JaBaTh MapaMeTpbl U KPUTEPUH HX
JOCTUKECHHS,;

BBISBJISITH  3aKOHOMEPHOCTM M IPOTHUBOpPEUMsT B  paccMaTpUBAEMBbIX
bU3NYECKUX SIBICHUSAX;

pa3padaTbiBaTh IUIAH PELICHUS NPOOJIEMBbl C YYETOM aHalIM3a MMEKUIUXCS
MaTepuaibHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B ACSTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJsIM, OLIEHUBATh PUCKHU MOCIEACTBUN AESTENbHOCTH;

KOOPAMHHUPOBATh W  BBIIOJMHATH pabOTy B  YCIOBUSAX  PEANbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJECHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TP PEIICHNUN KU3HEHHBIX MPOOIIEM.

Bba3oBble uccienoBarenbckne 1eiicCTBUA:

BJIQ/IETh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBHIMU MOHATHSIMH W METOJaMU
(bu3HYecKo HayKH;

BJIa/IETh HaBbIKaMH y4e€OHO-HCCIIEI0BATEIbCKON U MMPOEKTHOM 1EATEIbHOCTH
B 00yiactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY
METO/IOB peuIeHus 3a/ay (U3UYECKOro COJEp KaHUs, MPUMEHEHHUIO Pa3IudHbIX
METOJIOB MIO3HAHUS;

BJIAQJ€Th BHUJAMU JIEATEIbHOCTH [0 IIOJYYEHUIO HOBOTO 3HAHMS, €ro
WHTEPIIPEeTalliY, MPeoOpa30oBaHUI0O M TPUMEHEHHUIO B PAa3IWYHBIX Yy4EOHBIX
CUTYalUsIX, B TOM YHCJIE IPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00JaCTH (PU3HKU;

BBISIBJISITH NIPUYMHHO-CIIEACTBEHHbIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs, HaXOAWTb apryMEHThl AJIs JI0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHHS,;

aHAIM3UPOBATh IIOJYYEHHbIE B XOAE€ pELICHUA 3aJauyd pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOU
JeSITEIbHOCTH, B TOM YHUCIIE TP U3YYCHUH (PU3HUKU;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETb NEPEHOCUTh 3HaHUSA MO (U3UKE B MPAKTUUYECKYIO 00IacTh
KU3HEJIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00IacTell;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTbh OPUTHHAIbHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIE PELICHMUSL.

Pa6ora ¢ undpopmaunmeii:



BIIAJICTh HABBIKAMU TOJydeHUs] WHPOpMaIuu (HU3MYECKOTO COJIEPKaHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATENBHO OCYUIECTBISATh MOUCK, aHaJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIPETAINI0 MHPOPMAIMK Pa3IUYHBIX BHIOB M (HOpM
IPECTaBICHNUS;

OIICHHBATh JIOCTOBEPHOCTH UH(POPMAITUH;

UCIIOJIb30BaTh  CPeACTBa MH(GOPMAIIMOHHBIX ©  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3allMOHHBIX
3a7ad ¢ coOnroJieHueM TpeOOBaHUN HProOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUCHBI, PECYypCOCOEpEeKEHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€301aCHOCTH;

co3JaBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUS B Pa3IMUHbIX (QopMmarax c
y4€TOM Ha3HAYCHUS WH(DOPMAITUU U TIEJIEBON ayTUTOPHH, BHIOUPAsT ONTHMAIBHYIO
dbopMy TIpeICTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKAaTHBHBIE YHUBepPCAJIbHbIC Y4eOHbIE 1eCTBUA:

OCYILIECTBIIATH OOIICHUE HA YpOKaX (PU3MKK U BO BHEYPOUYHOU ACATEILHOCTH;

pacrio3HaBaTh MPEANOCBUIKM  KOH(MIUKTHBIX CUTyallud M CMST4YaTh
KOH(DJIUKTBI;

Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOK TOYKY 3PEHHUSA C MCIIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMATh WU KCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM Y WHIWBUIYAJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX ACHUCTBUU C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KXKJAOTO WICHA KOJUIEKTHUBA;

MPUHUMATh €I COBMECTHOW  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAUHUPOBATH JEUCTBUSA IO €€ JIOCTHKEHUIO: COCTABJIAThH IUIAH JIEMCTBUM,
pacrpenensTh pojiu C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKJaTh pE3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBAaTh KAa4eCTBO CBOEr0 BKJIAJa M KaXJIOr0 yYaCTHHKAa KOMAaHIbl B
OOIIMIA pe3yJIbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE MPOEKTHI, OLEHUBATH HJEU C TMO3ULUA HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYUIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TOBEACHHUE B Pa3JIMYHbBIX
CUTYyaIUsX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHUSA
Camoopranusanus:
CaMOCTOSATEITFHO OCYIIECTBIISATH MO3HABATEIbHYIO NEATEILHOCTh B 00IacTH
GU3NMKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1a4H;



CaMOCTOSITETILHO COCTABJISITh TUTAH PEIICHUS PACYETHBIX U KAYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON paboThl C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOYTEHU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacHIMPATh paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHUI;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIlICHNUE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSIBICHHUIO JSPYIUIUA B 00JIacTU
(bU3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAIbHBI HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM, BHOCUTh KOPPEKTHUBHI B JIEATEIHLHOCTD,
OIICHHBATh COOTBETCTBHE PE3YJIHTATOB IIEIISM;

BJIAJCTh HABBIKAMHM  IIO3HABATENBHOM  pedUieKCMH  Kak  OCO3HaHMS
COBEpIIAEMbIX JIEHCTBHA M MBICIUTEIBHBIX TPOIECCOB, WX PE3yIbTaTOB H
OCHOBAHUII;

MCIIOJIB30BaTh MPUEMBI peIIeKCHH JJI1 OIEHKH CUTYaIluH, BHIOOpAa BEPHOTO
pelIeHHUS;

YMETh OIICHUBAaTh PHUCKH W CBOECBPEMEHHO IPUHUMATH PEIICHUS 10 HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHl JAPYTHX TIPH aHalu3e pe3yJbTaToB
NeSTEbHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU M JIOCTOMHCTRBA,;

MPUHUMATh MOTHBBI W apTyMEHTHI APYTHX TIPH aHaJu3e pe3yIbTaTOB
NeSTeTbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B mporecce QO0CTMKEHUS JTUYHOCTHBIX PE3yJIbTATOB OCBOCHUS IMPOTPAMMBI
no ¢u3uKe 9 YPOBHA cCpelHero oOiiero oOpa3oBaHUsA Yy O0OYyYarOMIMXCs
COBEpIICHCTBYETCS AMOIMOHAIILHBIN WHTEJICKT, IIPEAoIararoImii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMsl, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHHE, BUACTh HAMpPaBICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHATIBLHON CQEPHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIMPOBaHMs, BKIIOYAIOIIET0 CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TOBEJECHHE, CIOCOOHOCTh aJaNTUPOBATHCS K
AYMOIMOHAIILHBIM U3MEHEHHSIM M TIPOSIBIISTh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHUE K JOCTHKCHHIO TSI U
ycrnexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;



HOMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBAaTH €ro IMpPU OCYIIECTBICHUM OOILIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COIMAIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3peiaTh KOHMOIUKTHI.

K konmy oOyuenuss B 11 kiacce mnpeaMmeTHbIe pe3yJsibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIMUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (DU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUW, B TMPAKTUYECKOW NEATEIIBHOCTH JIFOAEH, IENOCTHOCTh U E€IMHCTBO
(bu3HYecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS U3YUYEHHBIX (UBHUYECKUX MOJICIICH:
TOYEYHBIN AJIEKTPUUECKUHN 3apsl, Jyd CBETa, TOUEYHBbI UCTOYHUK CBETA, sA/ICpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sifpa NpHU pelieHun (HU3NIECKUX
3a/1ay;

pacro3HaBaTh QpU3MUECKUE SIBICHUS (IIPOIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HKH: DIICKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aWMMOJICHCTBUE
MarHuToOB, DJICKTPOMAarHUTHas WHAYKIMS, JCHMCTBUE MAarHUTHOIO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIXKYLIUMWCS 3apsiji, DJIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MNPSIMOJIMHENHOE pPAacHpOCTPAaHEHUE CBETA, OTPaXEHUE, MPETOMIICHUE,
uHTeppepeHus, audpakuus W MOJSpU3alMs CBETa, JIMCIIEPCUSl  CBETAa,
dbotoanekTpudeckuit 3pdekt (pororddekrt), cBeToBOE NaBlieHNE, BOZHUKHOBEHUE
JUHENYaToro CIEeKTpa aroMa BOJOpPOAa, €CTECTBEHHas W HCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYIO  MPOBOAUMOCTh  Pa3IMYHBIX  Cpel) W
AIEKTPOMArHUTHBIE SIBJIEHUS (MIPOIIECCHI), HUCHONB3YysS (PU3NUECKUue BEITUUUHBI:
AIEKTPUUYECKUIN 3apsij, CUJla TOKA, BJIEKTPUUECKOE HAMPSIKEHUE, BJIEKTPUUECKOEe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa Toka,
WHIYKIMST MAarHUTHOTO TMoJjs, cuia Awmrepa, cwia JlopeHlia, WHAYKTUBHOCTD
KaTYILIKU, SHEPrus AJIEKTPUYECKOT0 U MArHUTHOTO TMOJEH, MEepUoJ M YacroTa
KojeOaHnii B KoyieOaTEeIbHOM KOHType, 3apsiji W Ccuja TOKa B IMpoIlecce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KOJeOaHWM, (QOKYyCHOE pacCTOsIHHUE W
ONTHYECKasl CHUJIa JIMH3bI, MPU OMUCAHUM MPABWIHHO TPAKTOBATh (U3UUYECKUIMA
CMBICI HCIOJIb3YEMbIX BEJIMYMH, HUX OO0O3HAYCHUS U EIUHUIIBI, YKa3bIBaTh
GbopMysbl, CBA3BIBAIONIUE JAHHYIO (HU3WYECKYyI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;



OMHUCHIBATh HW3YYECHHBbIE KBAHTOBBIC SIBJICHUA U MPOLECCH, HCHOJIb3Ys
bu3nYecKrue BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, YHEPrUs U UMITYJIbC (DOTOHA, IEPHO] MOTypacnaga, YHEPTUs CBS3H
aTOMHBIX SIZIEp, NPU OMUCAHUM TPABUIBHO TPAKTOBATH (UBUYECKUM CMBICIT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JAHHYIO (U3MYECKYIO BEJIWYMHY C JIPYTUMUA BEIMYMHAMH,
BBIYUCIISATh 3HaUeHUE (PU3NUECKOU BEITMUHMHBI,

aHAIM3UPOBaTh (PU3UYECKHE MPOLIECCHl U SIBJIEHUS, UCHOJB3Ys (PU3NUYECKue
3aKOHBI M MPUHLUIIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapalIeIbHOTO
COCJIMHEHUS MPOBOJHUKOB, 3aKOoH J[xoymns—JIeHna, 3aKOH AJIEKTPOMAarHUTHOM
WHYKIIMH, 3aKOH MPSMOJUHEHHOT0 PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETA, ypaBHEHUE OiHIITEHHa mns poroaddekra,
3aKOH COXpPAHEHUs SHEPrUH, 3aKOH COXPAHEHUs HMMIYJIbCa, 3aKOH COXPaHEHHS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHMs] MacCOBOTO 4HMcia, MocTyjaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pa3iudarh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYE€CKOE BbIpAXKEHHWE U YCIOBUS (TpaHMIlbl, 00JacTH)
MPUMEHUMOCTH;

OTIPEIENISITh HAIIPABJICHUE BEKTOPA MHIYKIIMU MarHUTHOTO TOJISI IPOBOJHUKA
C TOKOM, cuiibl AMriepa u cuibl JIopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH3011;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCIEIOBAHUIO (DU3UYECKUX SIBICHUU H
MPOIIECCOB C HCIOJB30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHHUH: IMPU HTOM
dbopmynupoBarh mpoOieMy/3aadyy M THUIOTE3y Yy4eOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
(bopMyIUpOBATH BHIBOIBI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIIUYUH, TIPU
ATOM BBIOMpPaTh ONTUMAJbHBIA CIIOCOO M3MEPEHHS U HUCIOJIb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEJIWYUH C HCIOJIb30BAHUEM
NPSIMBIX U3MEPEHUM: TPU H3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATh
pe3yAbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIWYUH B BHUJE TaONUI] U
rpaduKoB, AeaTh BHIBOABI MO pe3yJbTaTaM UCCIICI0OBAHMUS;

coOro1aTh MpaBuiia 0€30MacHOr0 Tpyda MpHU MPOBEACHUN HCCIEAOBAHHUN B
pamMKax ydeOHOTo »HKCIEPUMEHTa, Y4eOHO-HCCIEOBATEIbCKOM M MPOEKTHON
JEATENBHOCTH C HCIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB U J1a0OPATOPHOTrO
000pyT0BaHUS;

pemiarb pacy€THhIE 3aJaud C SBHO 3aJaHHOW (PU3MYECKON MOJENbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aJa4H



BBIOWpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYIIBI,
HEeoOXoauMble NJisi €€ pellleHUs, MPOBOAUTh PacdyEThl U OLICHUBATh PEaIbHOCTD
MOJTY4YE€HHOT0 3HaueHUsI PU3NIECKON BEIIMUUHBIL;

pelaTh KaYeCTBEHHBIC 3a/1aui: BBICTPAUBATD JIOTHYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKJIECHUM C OMOpOl HAa H3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
busnuecKue IBICHUS;

UCIOJB30BaTh  NPU  pEIIeHWH  y4eOHBIX  3ajJlad  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TIPEJICTABIICHUS YYEOHOW W HAyYHO-TIOMYJISIPHOU MH(OpMAIIUU, TTOIYYCHHONU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

OOBSICHATHh TPUHLMUIBI JEHCTBUS MAaIIUH, NOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3anuyaTh yCJIOBUS UX 0€30MacHOTO MCIOIb30BaHUs B MOBCEAHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-PU3UKOB B
pa3BUTHE HayKh, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKEe B TOBCETHEBHOW KU3HU
JUTst o0ecriedeHus: 0e30MacHOCTH MpU 0OpalieHuu ¢ TprUOopamMu U TEXHUYECKUMHU
YCTPOMCTBAMH, JJISI COXPAHEHHS 3I0POBbSI U COOJIFOJICHUSI HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpeJIE;

paboTaTh B TpyNIle C BBIMOJHEHUEM PA3THYHBIX COIUAIBHBIX pOJIEH,
IUIAHUPOBATh PabOTy TPYNIbI, PAMOHAIBHO pacHpelessTh OOS3aHHOCTH WU
IJIAHUPOBATH JICATEIBLHOCTh B HECTAHJAAPTHBIX CUTYalMSIX, aJ€KBaTHO OIICHUBATh
BKJIaJ] KQXJIOTO U3 YYACTHUKOB TPYIINbI B PEHICHUE pACCMATPUBAEMOMN MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

KoanuecTBo yacon
Ne HanmeHoBaHMe pa3/ie/ioB U TeM
Konrtpoasubie | IlpakTuueckue
n/n MporpamMmbl Bcero
padoThbI padoThI
DJIEKTpOIMHAMHUKA 12 1 2
Konebanus 1 BOTHBI 18 2 1
Onruka 18 1 3
KsanToBas ¢pusuka 18 1 1
O0o001IeHre U cucTeMaTU3alus 3HaHu | 6 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 7




HOYPOYHOE IIVIAHUPOBAHUE

Ne
n/n

Tema ypoka

KoauuyecTBo yacos

KonTpoabHbl

Bcero
e padoThbl

IIpakTH4eckue
padoTbI

B3aumoaeiictBue TOKOB.
TexHuka 6€30MaCHOCTH U TIpaBUJIa
NOBEJICHUsI B KaOMHETE (DU3UKH

BekTop MarauTHOM UHAYKIUH.
JIMHMM MarHUTHOW WHIYKUIHH.

Monynb BEKTOpa MarHUTHOU
nHayknnu. Cuna AMiiepa

JleicTBME MarHMTHOTO I10JISI Ha
nBkymuiics 3apsa. Cuia Jlopenna

JlaGopaTopHas pabora Nel.
«Haoaronenune aeicTrBus
MArHUTHOIO MOJIS1 HA TOK»

OTKpBITHE 3TEKTPOMArHUTHOM
MHAYKIMA. MarHuTHBIA OTOK

HamnpaBnenue MHAYKIIMOHHOTO TOKA.
[IpaBwiio Jlenna

3aKOH AIEKTPOMArHUTHON
VHTYKIIHH.

JlabopaTopHasi padora Ne2.
«3yueHue aABJIeHUS
3JIEKTPOMATHUTHOMH MHIYKIMW))

OJC uHAYKINH B ABUKYIIUXCS
IPOBOJIHUKAX

10

CaMOI/IH)Iy'K]_II/IH. I/IHI[YKTI/IBHOCTB

11

3HepFI/I$I MAargmTHOTI'O ITOJIA TOKA.




DJIEKTPOMArHUTHOE MOJIE

12

KoutpouasHas padora Nel mo
TeMe: « MarHuTHoe 1oJie u
JJIEKTPOMATHUTHAS! HHAYKIM

13

CB0OOIHBIE U BBIHYKICHHBIC
KoeOanus. Y CIoBUs
BO3HMKHOBEHHUS CBOOOTHBIX
KoneOannii. MaTeMaTHIeCKUM
MasiTHUK. JlnHaMuKa
K0J1e0aTeJIbHOTO JIBHYKCHUS

14

I"apmonnyeckue konebanus. daza
KoJ1eOaHmit

15

[IpeBpalenue sHEprun npu
TapMOHHYECKUX KOJeOaHUIX
BreinyxneHHbIe KoJleOaHus.
Pe3onanc.

16

JlaGopaTopHnasi pabora Ne3.
«Omnpenesienne yCKOpeHMst
CBOOOHOI0 NMajJleHNsl PHU MOMOIIH
MasITHUKA»

Bo3zneiictBue pesonanca u 6opboa ¢
HUM

17

CB0OOHbBIE U BBIHYK/ICHHBIE
AJIIEKTPOMATrHUTHBIE KOJIEOAHNS.
KonebarenbHbIi KOHTYD.
[IpeBpanienue snepruu npu
JIEKTPOMArHUTHBIX KOJIEOaHMSIX

18

YpaBHEHKE, ONUCHIBAIOLIECE
MPOIIECCHI B KOJIeOaTEIbHOM
KoHType. [leprnoa cBoOOHBIX
JIEKTPUUECKUX KoJieOaHuM

19

IlepeMeHHBIN 3JIEKTPUYECKUN TOK

20

ConpoTuBiieHUE B 1IENH
MIEPEMEHHOI0 TOKa

21

Pe30HaHC B 371€KTPUUECKON LIETIH.

22

['enepupoBaHue 3JIEKTPUUECKON
DHEPIUHU.
Tpancdopmaropsl

23

[lepenaua snexrposnepruu Pemienne




3aJ1a4 Ha TEMY:
«INEKTPOMArHUTHBIC KOJICOAHUS

24

KonrpoJuabsHas padora Ne2 no
TEME:

«Mexannuyeckue H
3JIEKTPOMATHUTHBIE KOJICOAHUSD)

25

BonHoBEIE sIBIEHUS.
PacrmipocTtpanenne MexaHMYECKHUX
BOJH. JlyinHa BoJIHBI. CKOPOCTH
BOJIHBI

26

VYpaBHeHue OeryIeil BOJHEI.
PacnipocTpanenne BoJH B ynpyTrux
cpenax

27

UTto Takoe 3JIeKTpOMarHuTHas
BoJiHa?

28

N3o6perenue paano
A.C.ITonoBemI IprHIMIIBI
paznoCBs3H.

. CBoOliCTBa 3JIEKTPOMAarHUTHBIX
BOJIH.

29

Pewrenue 3a1au Ha Temy:
«MexaHU4eCKue u
3JIEKTPOMArHUTHBIE BOJIHBLY.

30

KonrpoJuasHas padora Ne3 no
TEME:

«Mexannuyeckue u
3JIEKTPOMATrHUTHBIE KOJICOAHUS U
BOJIHBD)

31

[IpyrHumn I'roiirenca. 3akoH
OTpaXKEHUs CBETA.

32

3akoH npenomiieHus ceera. [lomHoe
OTPAKEHUE

33

JlaGopaTopHas pabora Ne4.
«A3Mepenue nmoxkasaresis
NPeJOMJICHHUS CTEKJIA)

34

JIunzel. Iloctpoenue nzo0OpaxeHus B
JVH3E..

35

dopmyna TOHKOM cobuparomieit
JIMH3BI.




36

JlaGoparopHuasi pabora NeS
«Onpeaesenne ONTUYECKON JIMH3bI
U (OKYCHOr0 PacCTOAHUS JTUH3BD»

37

Hucnepcus cseta. MaTepdepenuns
MEXaHMYECKUX BOJIH.

38

WnTepdepennus creta.

39

Judpakuus MEXaHUYECKUX BOJIH.
JnbpakuuonHas pemeérka.

40

[TonnepeyHOCTH CBETOBBIX BOJIH.
[Tonmapu3zanus ceera.
DJIEKTPOMArHUTHAsI TEOPUS CBETA.

41

JlabopaTopHasi padora Ne6.
«M3mepeHue 1JIMHBI CBETOBOH
BOJIHBD»

42

Kountpouabnasi padora Ne4 mo
Teme:

«I'eomeTpuyeckasi 1 BOJTHOBasA
ONTHKA

43

[Toctynatel Teopuun
OTHOCUTEJILHOCTH OTHOCUTEIBHOCTh
0oHOBpeMEeHHOCTH. OCHOBHBIE
CJIEJICTBUS, BBITEKAIOIIIUE U3
MOCTYJIATOB TEOPUU
OTHOCHUTEJIbHOCTH

44

DJIEMEHTBI PEIATUBUCTCKOU
JTUHAMUKU

45

Bunp! uznyuenuit. lctouHuku ceera.

46

CnexkTpanbHbIN aHAN3
«JIabopaTropHas padora Ne7.
«Ha0J/1o1eHue CIJIONIHOTO U
JINHEHYATOr0 CIIEKTPOB»

47

[IIkxana 371€eKTpOMAarHUTHBIX BOJIH.
NudpakpacHoe u ynprpaduoneroBoe
n3Jy4YeHne. PEHTT€HOBCKHE Ty Y.

48

O06o06maronuii ypok mo Teme
«DIIeMEHTHI TEOPUHU
OTHOCHUTEILHOCTHU U M3IYUCHHSI U




CIICKTPbID»
3ader mo teme « BoJIHBDY

49

dororpdekt. Teopus porordpdexra

50

DoToHEBI

51

IToBTOpHTENHEHO-0000ITAOIIHI YPOK
1mo teMe «CBETOBBIEC KBAHTBI»

52

O0600mamuii ypox 1no reme
«M3ayyeHnsi U CIEKTPbI».
«CBeTOBbIE KBAHTBHD)

53

Ctpoenue aroma. OnbIThI
Pesepdopna

54

KBanToBbie nocrynarsl bopa.

55

Mertoabl HAOIIOACHUS U
pEerucTpanuu 1eMEeHTapHbIX
yactull . OTKpbITHE
paaMOaKTUBHOCTHU

56

Anbpa-, 6eTa- U raMmMa-u3ITyYEHUs.
PannoakTuBHbBIE IPEBpAIICHHUS.
H3oTonsl.

57

3aKOH PaAMOAKTUBHOIO pacnaja.
Ilepuon nonypacnana

58

OtkpbiTUEe HelTpoHa. CTpoeHue
ATOMHOTO s/1pa. Sl iepHbIe CUJIBI

59

DHeprus CBsI3U aTOMHBIX SJIEP.
S nepHble peakuuu

60

Henenue suep ypana Llennbie
AIEPHBIC peaKIMU. S nepHbIT
pEeaKTop

61

TepmosiepHble peakun.
[IprmeHenue IepHON YIHEPTUM.
buonornueckoe nenicteue
pPaaMOaKTUBHBIX M3JyYECHUI

62

KonTtpoabHast pa6ora Ne6 no
TeMaMm:

«ATOMHAas1 PU3UKA».
«DU3UKA ATOMHOIO SAPa»

63

Tpu sTana B pa3BuTHN PU3UKU




OJIECMCHTAPHBIX YaCTHII. OTKpBITI/IC
IMO3UTPOHA. AHTI/I‘{aCTI/IHBI.

64 1
Envnas puznueckas kKapTuHa MUpA
®du3nKa U HayYHO-TEXHUYECKast

65 peBomtonus. IToroBoe 3aHsaTue o 1
Kypcy pusuku
11-ro knacca

66 [ToBTOpEHME 11O TEME |

DNEeKTpOMAarHUTHAsI MHTYy KIS

67 [ToBTOpEHUE 11O TEME PU3HKA )

aTOMHOTO fAJIpa

68 HroroBast KOHTpoOJIbHAs paboTa 1

OBULIEE KOJIMYECTBO YACOB IIO 68

I[TPOITPAMME




YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

Yueonuk «®Pusmka. 11 wimacc. Knaccuueckuid kypc». ba3oBeiii 1 npouiIbHBIA YpPOBEHB.
Mskuies I'.4., byxosues b.b., Yapyrun B.M., Mocksa, «IIpocsemenney», 2021

METOAUYECKHUE MATEPHUAJIbBI JIAA YUUTEJIA

Vuebnuk «®Puszuka. 11 kmacc. Kmaccuueckuit kype». ba3oBblif M mpoduiabHbBI ypoBeHb.
Mskumes I'.5., byxoBues b.b., UYapyrun B.M., Mockpa, «IIpocBemenne», 2021

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETHU
MHTEPHET

http://schoolcollection.edu.ru

Poccuiickas snextponHnas mkona https://resh.edu.ru Enunoe
cojiepKaHue o01Iero oopa3oBaHus
http://school-collection.edu.ru

http://fcior.edu.ru

http://www.fizika.ru

http://college.ru/fizika/

http://www.school.mipt.ru

http://kvant.mccme.ru/

http://www.e-science.ru/physics

http://nano-edu.ulsu.ru

http://www.all-fizika.com/

http://interneturok.ru/ru



http://elkin52.narod.ru/

http://www.all-fizika.com/
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