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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CPEOHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TPeOOBAHUM K pe3ylibTaTaM
OCBOEHHSI OCHOBHOU 00pa30BaTeIbHON MporpamMmbl, npeacTtaBieHHbIXx B PI'OC
COO, a Ttaxxe c yu€toM ¢eaepanbHOil pabouell mporpaMmbl BOCIUTAHUS U
KOHLIETIIIMY IpenojaBanus yueOHoro npeaMera «dusuka» B 00pa30BaTENbHBIX
opranmsauusax  Poccmiickon — dPexepanuu, — peaM3yKOIMX  OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanne mporpaMMmbl MO (HU3MKE HaAIpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aIoUuXcs Mpu 00yuyeHUH X (pusmke
Ha ©0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIbHOCTHOTO TOJXOA.
[Iporpamma mno ¢usuke coorBerctByer TpedoBanuam PI'OC COO «k
IJIAHUPYEMBIM JIMYHOCTHBIM, NMPEIMETHBIM U METANpeIMETHBIM pe3yjbTaTaM
0o0y4eHHMs], a TAKKE YUYUTHIBAET HEOOXOAMMOCTh pealn3allii MEXIPEAMETHBIX
CBA3€H (M3HKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMHU IpeaMmeTamu. B Heu
ONPENENSIOTCA OCHOBHBIE e U3Y4YeHHS (DU3UKHU Ha YPOBHE CPEAHETO OOIIEro
oOpa3oBaHMsl, IUIAaHUPYEMbIE  pe3yJbTaThl OCBOEHHUS Kypca  (DU3UKHU:
JUYHOCTHBIE, METAPEIMETHBIE, PEAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUIAHUPYEMBIC peE3yJbTaThl OCBOEHUA Kypca (u3nkd Ha 0a30BOM

YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mo rojgaM o0ydeHusl.

du3nka Kak Hayka o HauOosiee OOHIMX 3aKOHaX NPHUPOAbI, BBICTyHas B
KauecTBe y4dyeOHOro MpeaMeTa B WIKOJIE, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHMA 00 okpyxawomem wmupe. IlkonbHbI Kypc QUMK —
CUCTEMOOOpa3ylOUMi Il  €CTECTBEHHO-HAYYHbIX y4€OHBIX MPEIMETOB,
MOCKOJIBbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IMPOIIECCOB U SIBJICHUM,
M3y4yaeMbIX XHUMHEH, Ouosiorued, guznueckod reorpadueit U acTpoHOMHEH.
Hcnonb3oBaHne M aKTUBHOE MPUMEHEHHE (PU3MUECKMX 3HAHUM OmpenesiseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMUA B cepe SHEpPreTUukH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUS] HOBBIX MaTEPHAJIOB C 3aJJaHHBIMU
CBOMCTBaMH M JApyrux. HM3yueHue (QPU3UKUM BHOCUT OCHOBHOM BKJIAJI B
(opMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa O0OydYarolmuxcsi, B
(dopMHpOoBaHWE YMEHUW MNPUMEHSTh HAYyYHBIM METOJ TNO3HAaHUA MpuU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIIEJOBAaHUMN.

B ocHoBy kypca (usuku ajis ypoBHSI CpeAHEro oOmiero oOpa3oBaHUs
MOJIOKEH Ppsii HJIel, KOTOpble MOXHO paccMaTpuBaTh KaK HPUHIUIBI €ro
OCTPOECHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC SBISIETCS JOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCeX pa3AesioB (U3HMKH, BKIHOYAET
KaK BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW maTepuall Kypca (U3UKU
o0beqUHEH BOKpYr ¢u3nueckux Teopuil. Bemymmum B Kypce sBIgeTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
oJe.

Hoes eymanumapuzayuu. EE peanuzaiiys mpearnosiaraeT UCMOJb30BaHUE
I'YMaHUTAPHOTO MOTEHIHANa (U3HUYECKON HayKHU, OCMBICICHUE CBSI3U PA3BUTHS
¢u3ukM ¢ pa3BUTHEM OOIIECTBAa, a TaKXKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU MPOOJIeMaMH.



Hoesa npuxnaonou Hnanpasnrennocmu. Kypc ¢usukm mnpenamonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHMX M TEXHOJIOTHUECKHUX
IIPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercss MNOCPEACTBOM BBEIECHUS 3JIEMEHTOB
COJIEp)KaHus, TOCBSIIEHHBIX SKOJIOTHYECKUM Mpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE€ CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakkKe 00CyKICHUSI
npoOsieM  palMoOHAJIbHOTO  MPUPOJOINONB30BAHUS M DKOJOTHYECKOU
0€30MMacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CPEIHEro OoOIIero
oOpa3oBaHUs SBJISIOTCS pU3NYECKrue TeopuH (POpMUPOBAHUE TPEICTABICHUN O
CTPYKTYype MOCTPOCHUS (PUZNUECKON TEOpUH, poiiu (PyHIaMEHTATbHBIX 3aKOHOB
¥ TPUHIUIIOB B COBPEMEHHBIX NPEJACTABICHUAX O TMPHUPOJAE, TpaHMIIAX
MPUMEHUMOCTH TEOpUH, IJIsl OMUCAHHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-ESTENbHOCTHBI TOMX0 B Kypce (HU3UKH peann3yercs
MPEXKIE BCETO 3a CUET OPraHu3aluy SKCIECPUMEHTAIBHOW 1€ TEIbHOCTH
oOyuatomumxcs. Jlns 6a30Boro ypoBHsI Kypca (PU3MKA — 3TO HCIOJIb30BAHHE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIa0OPATOPHBIX
paboT, KOTOpble B mporpamme Mo (u3uke OOBEIUHEHBI B OOIIUNA CIIHCOK
YUYEHUYECKUX TMPaKTHUYECKUX paboT. BeineneHne B yKa3aHHOM TEpEYHE
1ab0paTOpHBIX PadOT, MPOBOAUMBIX JJIsi KOHTPOJIS M OIICHKH, OCYIIECTBIICTCS
YYaCTHHUKaMU 0Opa30OBaTEbHOIO IMpoLecca HMCXOlsd U3  OCOOEHHOCTEH
IJIAHUPOBAHMS U OCHalleHHus kaOuHera ¢usuku. IIpu sTomM obecneunBaeTcs
OBJIaJICHHE OOYYaAIOIMMHUCS YMEHHUSIMH MPOBOAWTH KOCBEHHBIE H3MEpPEHUS,
WCCJIETOBAHMS 3aBUCUMOCTEN (PU3MUECKUX BETUYMUH U MOCTAHOBKY OIBITOB IO
MPOBEPKE MPETIOKEHHBIX TUTIOTE3.

bonbmioe BHUMaHME ynensieTcsl PEHICHHUI0 PacuETHBIX M Ka4eCTBEHHBIX
3anad. [Ipy 5ToM amst pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCS 3a/1a4M C SIBHO
3alaHHOM  (PU3UYECKOM MOJENbIO, MO3BOJISIIOUIME MPUMEHITh H3yUYECHHbIE
3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjefia Kypca, Tak U WHTETPUPYS
3HaHWA W3 pa3HbIX pazaenoB. [l KadyecTBEHHBIX 3aJad TMPUOPUTETOM
ABIIIOTCS 3aJaHUs HAa OOBSICHEHHE TPOTEKaHWS (PUINYECKUX SIBICHUNA U
MPOIIECCOB B OKPYIKAOIIEH >KU3HU, TpeOyroimue BbiOopa (HU3nyeckol Mojenu
JUTS CUTYalluy TPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY OOecreueHui0 yueOHOro rmpoiecca 0a30BBbIM YpOBEHb Kypca
bu3UKM Ha YpPOBHE CpeaHero oluiero oOpa3oBaHUs JOJDKEH H3y4yaTbCsl B
YCIOBUSX MPEIMETHOT0 KaOuHeTa (PM3UKHU WM B YCIOBHSIX HHTETPUPOBAHHOTO
KaOWHeTa NpPEeIMETOB €CTECTBEHHO-HAy4YHOro nukia. B kabuHete Qu3uku
JOJKHO OBITh HEOOXOAMMOE J1abOpaTopHOE OOOPYAOBaHUE JJISl BBINOJIHEHUS
yKa3aHHBIX B MporpamMme MO (pHU3MKe yUYEHHYECKHUX MPAKTHUECKUX padoT U
JEMOHCTPALIMOHHOE 000pYyI0BaHHE.

JleMoHcTpaninoHHoe obopynoBaHue ¢GOpMUPYETCS B COOTBETCTBUM C
NPUHLIAIIOM MHHUMAJIBHON JOCTaTOYHOCTH M 00eCleYrBaeT TOCTaHOBKY
MEPEYNCIICHHBIX B MpOorpaMMe MO (HU3UKE KIIOYEBBIX JIEMOHCTPAUNA IS
UCCIICJIOBAHUST HM3yYaeMBbIX SBICHUH MW TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 0OOpyIOBaHHE JIsI YYEHUUECKUX NPAKTUUYECKUX padoT
dopMupyeTcs B BUJI€ TEMAaTHIECKUX KOMIUIEKTOB M 00€CIIeYMBACTCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYyX oOOydJarommxcs. TeMaTH4ecKhue KOMIUICKTHI
71a00paTOPHOTO 00OPYIIOBAHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM



HCIIOJIb30BaHNUU AaHAJIOTOBBIX M HHU(PPOBBIX MPUOOPOB, & TAKIKE KOMITBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOPHUid.
OCHOBHBIMU IIENIIMU U3Y4YE€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIOTCS:

dbopMupoBaHrEe WHTEpECa M CTPEMIICHHS OOYYaIOMUXCS K HAYIHOMY
M3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TMPEACTaBICHUH O HAYYHOM METOJ¢ TIO3HAHUS |
dbopMHpOBaHNE HCCIEAOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM
SIBJICHUSIM;

dbopMHupoBaHWE HAYYHOTO MHUPOBO33PECHHS KaK pe3ysibTara MU3y4CHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;
dbopMupoBaHWe YyMEHUN OOBSCHATH SIBICHUS C HCIOJb30BAaHUEM
(bu3HUeCKNX 3HAHUI M HAYIHBIX JOKA3aTeIbCTB;

(dbopMupoBaHUE TIPEACTABICHUN O PO (PU3UKH I Pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne STUX 1ejiei o0eceunBaeTcsl peleHHEM CIIEAYIONNX 3a1a4 B
npoIiecce u3ydeHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

NpUOOpETEeHUE  CHUCTEeMbl  3HaHUM 00  o0mux  Qusnueckux
3aKOHOMEpPHOCTSIX,  3aKOHaX, TEOpUAX, BKJIOYAas  MEXAHHUKY,
MOJIEKYJIIPHYIO (DU3HKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

(popMHpOBaHWE YMEHUN MPUMEHATH TEOPETHUYECKUE 3HAHUS s
OObsICHEHUS (PUBMYECKUX SBJICHUW B MPUPOAEC U ISl TNPUHSATUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOW KU3HMU;

OCBOCHHME CIIOCOOOB pEUIEHUS Pa3IMYHbIX 337a4 C SBHO 3aJaHHOU
(¢u3nuecKoil MOJENbI0, 3a4ad, MOJAPA3yMEBAIOIINX CAMOCTOSITEIIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJleKBAaTHOW YCIOBUSIM 3a]1a4H;
MOHUMaHUE (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB M  TEXHOJOTMYECKHUX TMPOLECCOB, HUX BIMSHUSA Ha
OKPY’KaIOIIYIO Cpeny;

OBJIAJICHUE METOJAaMU CaMOCTOATENbHOTO IIJIAHUPOBAHMS M IIPOBEICHUS
(U3HUECKUX 3KCIEPUMEHTOB, aHAJIW3a U UHTEPHPETALUA HHPOPMALIUH,
onpeaeneHus JOCTOBEPHOCTH MOJTYYEHHOTO pe3yJIbTaTa;

CO3JaHMEe  yCIOBUWA 1 pa3BUTHS  yMEHUU MIPOCKTHO-
HCCJIEI0BATENILCKOM, TBOPUECKOU JIESITETbHOCTH.

Ha U3y4eHUE busuku OTBOJUTCS 102 yaca.



COILEPKXAHUE OBYUYEHUASA
11 KIIACC

Pa3nen 1. DinexkTpoanHamMuka

Tema 3. Macnummnoe noe. I1eKmpomMazHUmMHAA UHOYKYUSA

IlocrosiHHBIE MarHuThl. B3auMOIENWCTBHE MOCTOSHHBIX  MAarHHUTOB.
MaruutHoe nosie. BexkTop MarHWTHOM WHAYKUMH. [IpuHnmn cynepno3unnu
MAarHATHBIX MOJIeW. JINHUM MarHuTHOM MHAYKUMH. KapThHa JITMHWI MarHUTHOU
MHIYKUWU TOJIA TOCTOSTHHBIX MAarHUTOB.

MaruutHOE 10J€ NPOBOJHMKA C TOKOM. KapThHa JMHMM HMHAYKUIUU
MAarHATHOTO TOJISI JUIMHHOTO IMPSMOTO IPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOIO
MIPOBOJIHMKA, KaTymkud ¢ TokoM. OmnblT Opcrena.  BsaumopeiicTBue
ITPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIPaBJICHUE.

Cuna JlopeHna, €€ MOayiabp W HampaBieHuE. JIBH>KeHUE 3apsKEHHOU
YacCTHUIIBl B OJJHOPOJHOM MarHUTHOM 1oJje. Pabota cuinsl Jlopenna.

SIBneHHME DIEKTPOMAarHWTHOM MHAYKUIHH. [IOTOK BEKTOpa MarHWTHOU
MHIYKIUU. OJEKTPOABMKYINAS CHJIA WHAYKIHH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu Papanes.

BuxpeBoe anekTpuyeckoe moje. DJIEKTPOABHXKYINAs Cuila WHIYKIUH B
IIPOBOAHUKE, IBHKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHaykTMBHOCTE. fIBIEHME CaMOMHAYKIMHU. OJIEKTPOABIKYLIAs CHJa
CaMOMHIYKIINH.

DHEpPrusi MAarHUTHOTO ITOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre ycCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: IOCTOSHHBIE
MAarHATHI, AJIEKTPOMArHUTHI, 3JIEKTPOJBUIATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YacTHIL], UHIYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIIOHEHUE JIEKTPOHHOT'O ITyYKa MATHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIla Ha HOHBI SJIEKTPOJIUTA.

SIBieHue 3JIEeKTPOMAarHUTHOW UHIYKUUH.

ITpasuio Jlenua.

3aBUCHUMOCTh  JJIEKTPOABIKYLIEM CHJIBI HMHAYKUUMA OT CKOPOCTH
WU3MEHEHHS] MArHUTHOTO MOTOKA.

SIBneHne CaMOMHAYKIHUU.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIAYKIIHAH.

Pa3nen 2. Kosie0aHus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KO1e0AHUA
KonebarensHast cucrema. CBOOOIHBIE MEXAHUYECKHE  KOJIEOAHUS.
IMapmonudeckue konedanus. [lepuon, yactora, ammuTyaa u ¢gasza KojaeOaHu.
[IpyxxuHHBIN MAasITHUK. MaremaTnueckum MAasiTHUK. YpaBHeHHE



rapMOHMYecKHX KosieOanuid. IIpeBpaieHne 3HEpPruM Npu TaAPMOHUYECKUX
KOJICOaHUSX.

Koneb6arenbnpiii koHTYyp. CBOOOAHBIC 3JCKTPOMATHUTHBIE KOJICOAHUS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYECKUMU U
AJIEKTpOMAarHuTHeIMU KosieOanusimu. dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUM B UJICATHHOM KOJIEOATEIHHOM KOHTYDE.

[IpencraBnenne 0  3aryxalmMx  KoneOaHUsX.  BwIHyXIeHHBIE
MexaHudeckue KosieOaHus. Pe3oHaHc. BBIHYXIEHHBIE 3JIEKTPOMAarHUTHbBIE
KOJIeOaHUsl.

[lepemennblii TOK. CUHYCOMJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ M JEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKa U
HaIpsHKEHUS.

Tpancdopmarop. [Ipou3zBoacTBO, neperaya U 10oTpedIieHue
DNEKTPUYECKOM  DHEPIrUHM. OKOJOTHYECKME PHUCKH TPU  IPOU3BOJCTBE
aneKTposHeprun. KynbTypa MCronb30BaHUs 3JIEKTPOIHEPTUU B MOBCEIHEBHON
KU3ZHHU.

TexHuyeckre yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: DIEKTPUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TMHUU JIEKTpOIepeiay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoJeOaTEIbHONW CUCTEMBI (MPYKUHHBINA WU
MaTeMaTUYECKUI MasTHHK).

HaOnronenue 3aryxaromumx KojieOaHui.

UccnenoBanuie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezoHanca.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumwimorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPsIKEHUS OT BPEMEHU)
JUTSL JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mnociienoBaTEIbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopenb TMHUY 3JIEKTponepe1ayn.

Vuenuueckuii sxcnepumenm, nabopamopmsie padbonul

HccnegoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHUI rpy3a HAa HUTH
OT JIJIMHBI HUTU U MAacCChI Ipy3a.

HccnegoBanne TmepeMEHHOTO0 TOKAa B ILENM W3  [OCJEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpOMAZHUMHbBIE 60JIHbL

Mexannueckre BOJHBI, yclioBUsI pacnpoctpaHeHus. Ilepuon. CkopocThb
pacnpocTpaHeHuss U JjuHa BOJHBL [lomepedHble W MPOAOJIbHBIE BOJIHBI.
Nurepdepenius u auppakuus MeXaHU4eCKUX BOJIH.

3ByK. CKkOpocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHSI H3JIYYEHHS BJIEKTPOMArHUTHBIX
BOJIH. B3aumuast opuentanusi BektopoB E, B, V B anexkTpoMarHuTHON BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3alys,
mudpakuus, uareppeperus. CKoOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTpPOMAarHUTHBIX BOJIH. [I[puMeHeHre IeKTpOMarHuTHRIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pagnookaus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIECH CPEbI.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBI, YJIbTPAa3BYKOBAsl IMarHOCTHKA B TEXHUKE W MEIUIMHE, pajap,
paauonpuEéMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.



Jlemoncmpayuu

ObpazoBaHue U pacpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

Koneoiromieecs Teo Kak HCTOYHUK 3BYKa.

Habmonenue oTpaskeHus: U MpeIoMIICHHUS] MEXaHUYEeCKUX BOJIH.

Habmonenue narepdepeHnnu u 1udppakind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HaHC.

HaGmoienue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYJIO0W U
4acTOTOU KoseOaHuil.

HccnenoBanne  CBOWCTB ~ JJIGKTPOMArHUTHBIX ~ BOJIH:  OTpa)K€HUE,
MpeNIOMJIEHUE, NOIApU3anns, Tudpakums, UHTephepeH .

Tema 3. Onmuxa

I'eomerpuueckas ontuka. I[IpsMonuHENHOE pacHpOCTpaHEHUE CBETa B
oaHopoaHoM cpeae. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui
B IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN
nokasatesb npenomiienus. [loHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroa
MIOJIHOT'O BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cBeta. LBer.

ColOuparomyie ¥ pacceuBaronue JuH3bI. ToHKas auH3a. DOKycHOE
pPAcCTOSIHUE M ONTHYECKas CHJIa TOHKOW JIMH3bI. [locTpoeHne n3oOpaxeHui B
coOMparolMX MW pacceuBalOmMX JuH3aX. Dopmyna TOHKOM  JIMH3BIL.
VBenuueHue, JaBaeMoe JUH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUIECKON ONITUKH.

BonnoBas onrtuka. Matepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMOAEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEp(PEpEHLIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

HMudpakus ceeta. JudpaxumnonHas pemérka. YcioBue HaOIIOACHUS
[JIaBHBIX MAaKCMMyMOB TIpM MaJ€HHUH MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToamnmapaT, MPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIAPOU.

Jlemoncmpayuu

[IpssMonuHeHOE pacnpoCTpaHEHUE, OTPAKEHUE U MPEJTOMIICHHE CBETa.
OnTuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenue natepdepeHnu crera.

HaoOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tony4yeHue cekTpa ¢ MOMOUIBIO TPU3MBI.

[Tony4yenue cnektpa ¢ mOMONIbI0 AUGPAKIUOHHON PEIIETKY.

HaGnronenue nossipusaiivu cBeTa.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepenue nokazaTtens NpeoOMIICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUMN B JIMH3aX.

Habmronenue nucnepcuu cBera.



Pasznes 3. OcHOBBI CIeUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH

['pannnpl  OPUMEHMMOCTH  KJacCHYeCKoM  MexaHnuku. [loctynartsl
CIIEIMAIBHOW TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOZYJIA CKOPOCTH
CBETa B BAKyyMe€, IPUHIMUI OTHOCUTEIBbHOCTH DUHIITEIHA.

OTHOCHUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU W
COKpAILECHUE JIINHBI.

DHeprus 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C BSHEPrUE€d U HMITYJIbCOM PEISTUBUCTCKOM YaCTHULBI.
DHeprus NoKosl.

Pasnen 4. KanroBasi pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®otonbl. @Popmyna Ilnanka cBsA3M 3Hepruu (POTOHA C €ro 4YacTOTOM.
DHeprus ¥ UMIyJbsc (HOTOHA.

OtkpeiTie u uccaenoanue (oroapdekra. Onbitel A. I'. Cronerosa.
3akonsl GoToddexra. YpaBHenue OifHiTerHa aia poTodddexra. «Kpachas
rpanuna» ¢potodddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHAMHUYECKOE JEUCTBUE CBETA.

TexHnueckue yCTpOHWCTBA M MPAKTHYECKOE NMPUMEHEHUE: (POTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®o103((PexT Ha YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (HoTOdhdEKTa.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnbiTel Pezepdopaa mo paccesHUiO o -4acTHil.
[Inanerapuas monens aroma. Ilocrynatel bopa. M3nmydyeHue u moriomeHue
(OTOHOB MpU NEpPEXoAe aToMa C OAHOTO YPOBHSI SHEPrUU Ha JApyroil. Bumswl
cnekTpoB. CHEKTp ypOBHEW SHEPTUH aTOMa BOAOPOA.

BonnoBeie cBoiictBa yactuu. Bomuel ne bpoing. KopmyckynsipHo-
BOJIHOBOM AyaJIN3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHuyeckre ycTporcTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopra.

Onpenenenre JJIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHeHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCNEepUMEHTBI, TOKa3bIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1o  ompeneneHU0  cocTaBa
paanoakTUBHOrO wu3nydeHus. CBoicTBa anbda-, Oera-, ramma-u3Iy4yeHHUs.
BnusgHue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpbITHE TPOTOHA W HelTpoHa. HykinoHnHast Mmoaens siipa [elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.



Anb(a-pacnaa. DJEKTPOHHBII M NO3UTPOHHBIN Oera-pacnag. ['amma-
U3JIydeHHEe. 3aKOH PaJIMOAKTHBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

SAnepnsle peakuuu. [lenenue u cuHTE3 A1€EP.

Anepnsiii peaktop. Tepmosimepubiii cunte3. [IpobGiaemMbl U MEPCHEKTUBBI
AJIEPHOM SHEPTETHKU. DKOJOTUYECKHUE ACTIEKTHI SJIEPHON SHEPTETHKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeToap1 HAOIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTabHBIE B3aWMOJICHCTBUS. EMWHCTBO (DU3MYECKOW KapTHHBI
MHpa.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: JO3UMETD,
Kamepa BunbcoHa, siaepHblil peakTop, aToMHasi 0oMOa.

Jlemoncmpayuu

CU€TYMK MOHUBHUPYIOUIUX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomut

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (hoTOrpadusim).

Pa3ngensS. JiieMeHThI ACTPOHOMHUM M ACTPOPU3UKHU

Ortanel pa3BUTHS acTpOHOMHHM. [IpuKnagHOE W MUPOBO33PEHUECKOE
3HAYEHUE AaCTPOHOMMUH.

Bup 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBUYKEHUE.

ConHeuHas cucrema.

Comnue. Conneynasgs akTuBHOCTbh. VcTtounuk sHeprum ConHIA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH. J[MarpamMma «CIIEKTpalbHBIM KIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM NOCIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3]] TJIABHOM NOCJIEN0BATENBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEICTABIEHUS O MMPOUCXOKICHUH U 3Boonnn CosHIa
M 3BE3]1. DTanbl JKU3HU 3BE3 .

Muieunsiii [Iyte — Hama ['amaktuka. [lonoxxenue u apuxenne CoyHIA B
lNanaktrke. Tumnbl rajakTuk. PaguoramakTuku w kBaszapbl. YEpHBIE IBIPHI B
AIpax TAIAKTHUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akoH Xa06ma. PaszOeranue
ranakTuk. Teopust bonbimoro B3psiBa. PenmkroBoe nsnyyeHue.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl ACTPOHOMHUH.

Vuenuueckue nabnooenus

Habmonenus HEBOOPYKEHHBIM rJ1a30M c VCTIOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUM 11 ONpeNeeHUs] TOJIOKEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31s1 CeBepHOro Motyapus u
SIPKUE 3BE3/IBL.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeuynoro IlyTu.

O0o0maromnee MOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMHUM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM W 3THYECKOW cdepax IeATEIbHOCTH 4YEIOBEKa, pOJib U MECTO
GU3MKK W acTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pPOJib
dbuznyeckor Teopun B POpMHUPOBAHUU TIPEACTABICHUN O (PU3NUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUAN O IPUPOJIE.

MexknpeaMeTHbIe CBA3H



Nzydenne kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce oCyIecTBiIsieTcs ¢
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAy4YHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (PakT, THIOTe3a, (hru3nuecKkas BEIMYHHA, 3aKOH,
Teopus, HaOIIOeHHE, FIKCIIEPUMEHT, MOJICTTUPOBAHIE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pELIEHHE CUCTEMbl YpPaBHEHUW, TPUTOHOMETPUYECKUE
byHKIIAN: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U MX IMPOEKIIMU HAa OCH KOOPJWHAT,
CIIO)KEHHE BEKTOPOB, IPOM3BOJHBIC JJIEMEHTAPHBIX (DYHKIMA, TPU3HAKU
no100Us TPEYroJIbHUKOB, OMpEETICHHE IUIOMAAN TUIOCKUX (Uryp m oobéma
Te.

buonocus: >nekTpuyeckue SIBICHUS B KMBOM MpUpPOJE, KojieOaTelbHbIE
JIBIDKCHUST B JKMBOW NPHUPOJIC, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE,
NEUCTBUE paiMAllMK HA KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE AaTOMOB M MOJIEKYJ, KPHCTAJUIMYECKash CTPYKTypa
TBEPABIX TEJ, MEXAaHU3Mbl OOpa30BAHMS KPUCTANIMYECKOM  PEHIETKH,
CIIEKTPAJIbHBIA AHAJIN3S.

l'eocpagusa: wmarHuTHBIE TMONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonocusi: NVMHUM DIIEKTpOIEpeAad, TE€HEepaTop MEePEMEHHOTO TOKa,
ANEKTPOJBUraTENb, MHIAYKIIMOHHAS T€4Yb, pajiap, paaIuoNpUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-neub, NpOeKIMOHHBIN amnmnapaT, BOJOKOHHAsI ONTHKA,
COJIHEYHAas Oatapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Du3uka» Ha YPOBHE CpPEAHETO OOIIETro
oOpazoBaHusi (0a30BbIH  YpPOBEHb) JIOKHO OOECHEYUTh  JTOCTUIKECHUE
CIIEIYIONIUX JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE pe3yJabTaThl OCBOCHHS Yy4ueOHOTo mpeameTra «Du3uKay
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh U CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSl CPOPMUPOBAHHOW BHYTPEHHEH TMMO3UIIMEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
pacUIMpeHUe >KU3HEHHOTO OMbITa U OIbITa JEATEIBHOCTH B TIpoliecce
peanu3aliid OCHOBHBIX HAIPaBJICHUN BOCHUTATEIILHOW NESITEIbHOCTH, B TOM
YHCJI€ B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOM  TMO3UIUUA  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

OPUHATHE TPAJUIHUOHHBIX OOIICUYETIOBEYECKUX TYMAaHUCTUYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCThH BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEPECAX IPAKIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

yMEHUE  B3aUMOJICMCTBOBaTH C  COIMAIBHBIMH  WHCTUTYTaMH B
COOTBETCTBHUH C UX (HYHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTH K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hopMHUPOBAHHOCTH POCCUHCKOU TrPakIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA,

[IEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHIKEHHSIM
POCCHICKUX YYEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIErO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs JCTETHKY HAyYHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOr0 BOCIIUTAHHUSI:

MHTEpEC K Pa3IudHbIM chepaM mpodecCHOHATBbHOM eI TeIbHOCTH, B TOM
quClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHME COBEpIIAaTh OCO3HAHHBIN
BBIOOp Oyaymield mpodeccuu W pPearn30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
TIJIaHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOPa30BaHUIO B
obnacTu GU3MKK HA TPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHY€CKOT0 BOCIIUTAHMS



c(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphI, OCO3HAHHE TI00ATHHOTO
XapakTepa 3KOJOTHUYECKUX TpooIieM;

IUIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYKAIOIIEH Ccpele Ha
OCHOBE 3HAHUS 1IeJIeld YCTONYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpeHre OmbITa JACSATEILHOCTH HKOJOTHUYECKON HANpaBJICEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HAHHME I[EHHOCTH HAyYHOW JMESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
M3y4yeHHUS (PU3BUKKM  OCYHIECTBISATH NPOEKTHYID U  HCCIEI0BATEIBCKYIO
NEeATEeIbHOCTh MHANBUYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyaJIU3UpOBaTh  IpoOIIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENIATh SN JCSITEILHOCTH, 3aJlaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKEHHUS,

BBISBJISITh  3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTPUBAEMbIX
(UBUYCCKUX SIBICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHali3a UMEIOIIUXCS
MaTepUalIbHBIX U HEMaTepHUalIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBbHOCTb, OIICHUBATh COOTBETCTBHUE
PEe3yJbTaTOB MEJISIM, OIICHUBATh PUCKHU TOCICIACTBUM 1SS TEITHHOCTH;

KOOPJAMHUPOBATh W BBIMOJHATH PabOTy B  YCIOBHUAX peajbHOTIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJIEM.

ba3oBble nucciaenoBarejabCKue J1eCTBHUSA.

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMHU TOHATHUSIMH U METOJIaMHU
(bu3nUecKoil HayKu;

BJIAJICTh HaBbIKAMH  y4€OHO-HMCCIIEIOBATEIHCKOM u MIPOEKTHOMN
NEATCIbBHOCTH B 00JacTH  (DU3WKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY  TIOMCKY  METOJIOB  pemieHus 3agad  (U3UISCKOTo
COJICPKaHMS, TPUMEHCHHIO Pa3IMYHBIX METOJ/IOB MO3HAHUS,

BIIAJICTh BUAAMH JICATCILHOCTH IO TIOJyYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINH, MPEeoOpPa30OBaHUI0 M TMPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YIEOHBIX MMPOSKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3U M aKTyaJlHM3UpOBaATh 3a/ady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAaXOUTh apTyMEHTHI JUIsl TOKa3aTeIbCTBA
CBOUX YTBEPIKJICHHI, 3a/1aBaTh ApaMETPhl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TIOJYYCHHBIE B XOJIC€ PEIICHHs 3aJa4dl Pe3yJIbTaThl,
KPUTHYECKA OIICHMBATh HX JOCTOBEPHOCTH, IIPOTHO3UPOBATh HM3MCHCHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30oBaTEIHHOU
NESTETLHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OTICHUBATH TPUOOPETEHHBIN OIIBIT;



yMETh TMEPEHOCUTh 3HaHHs MO0 (U3HKE B MPAKTUYECKYI0 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUSI U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ nuHpopmanueii:

BJIa/IETh HaBBIKAaMHU MOJyuyeHUs MHPOpManuu (HU3HUECKOTO COJEpKaHus
13 UCTOYHHUKOB PA3HbBIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBIAThH MOUCK, aHAJIN3,
CUCTEMAaTHU3alMI0 U MUHTEPHPETAUI0 HHPOPMAIMK PA3IUYHBIX BUJOB U (POpM
MPEACTABJICHHUS;

OLICHMBAThH JOCTOBEPHOCTHh HH(OpMALINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJOTUA B  pEUIEHUHM  KOTHUTHBHBIX,  KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 337a4 C COONIIOJIeHHEeM TPEeOOBAaHUM SPrOHOMUKHU, TEXHUKU
0€30IacHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHUSI, TPABOBBIX U ITHUYECKUX HOPM,
HOPM UH(OPMaLIMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCThl (PM3UUECKOT0 COJAEPKAHMS B PA3NMUYHBIX (popMarax c
y4€TOM Ha3HaueHus UWHOpMAUUMU H LEJIEBOM  ayAUTOpUH, BbIOMpas
ONTHUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTIU3ALINH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIe yueOHbIe 1eCTBHSA:

OCYUIECTBJIATh OOIEHHE Ha Yypokax (U3MKH M BO BHEYPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh MNPEANOCHUIKM KOH(MIUKTHBIX CHUTyallud M CMST4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMAaTh W  MCIHOJB30BATh  MPEMMYyLIECTBA  KOMAaHAHOM U
WHJUBUyaJIbHON pabOTHI;

BBIOMPATh TEMATUKY U METOJAbl COBMECTHBIX NEHCTBHHA C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHAMATh 1€MW COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBaThH U
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacupenensaTb pojud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXJAaTh PE3yJbTaThl
COBMECTHOU paboThI;

OLIEHMBATh KAa4E€CTBO CBOETO BKJIAJa M KAXKIOr0 yYaCTHHUKA KOMAaHIbI B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OIEHUBATh HJAEU C TO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh IO3UTHUBHOE CTPATErMYECKOE IIOBEICHUE B PA3IUYHBIX
CUTYaLIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbBHO ~ OCYLUECTBJIATH IIO3HABATEIIBHYIO  JIESATEIBHOCTH B
obmactu (QU3MKK U ACTPOHOMHUH, BBISBJISITh MPOOJEMBbI, CTaBUTh W
dbopmyIupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IJIAH PEHICHUS] PACUETHBIX U KAaU€CTBEHHBIX
3a/1a4, TUTAH BBITIOJTHEHUS TMPAKTUYECKOW pPaboOThl ¢ Y4ETOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;



pacmidpsaTh paMKu  y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTECHUM;

JieNaTh OCO3HAHHBIM BBIOOp, APryMEHTHpPOBaTh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHHUIO SPYAMIMUA B 00JIacTH
(U3MKH, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTENbHBI W  KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIIQ/ICTh HAaBBIKAMHM TIO3HABATENIbHOM peduiekcuu KakK OCO3HaHUs
COBEPILIAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMIA;

UCIIOJIb30BaTh MNPUEMBI pedieKcHH Il OLIEHKW CHUTyallud, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHHS IO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJU3€ PE3yJIbTATOB
NEeSATENbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJIU3€ PE3yJIbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKHU.

B npornecce 10CcTH)EHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MTPOTrPaMMBI
no Qusuke s YpPOBHS cpeaHero oOmiero oOpa3oBaHUsS Yy OOyYaromuxcs

COBEPIIICHCTBYETCS OMOITMOHAITEHBIN WHTEJUICKT, TIPEAMOJIarafoIIHA
c(hOpMUPOBAHHOCT:
CaMOCO3HaHUs,  BKJIIOYAIOIIETO  CIMOCOOHOCTh  TNOHMMATh  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BHJETh HANpaBJICHUS pPa3BUTUS COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMU, BKJIIOYAIOIIEH CTPEMIICHHUE K JOCTHKEHUIO LIENN
U yCIexy, ONTUMU3M, HHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO/S U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUHU, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh  HMOIIMOHAIBHOE
COCTOSIHMUE JpPYIMX, YUYWUTBIBaTh €ro TMpH OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIbHBIX ~ HaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh  BBICTPAUBATH
OTHOUIEHUS C APYTUMH JIObMU, 3a00TUTHCA, MPOSBIIATh HHTEPEC U pa3peiiaTh
KOH(DJIUKTBHI.

HPEAMETHBIE PE3YJIBTATBI



K konimy oOyuenuss B 11 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

J€MOHCTPHUPOBATh HA MPUMEPAX PoJib U MECTO (PU3UKU B (GOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MTPAKTUUECKON JEATEIbHOCTH JIFOJECH, LIETOCTHOCTh U €IUHCTBO
du3znIecKoi KapTUHBI MUPA;

VYUTHIBATh TPAHWIBI TPUMEHEHHUS HM3YyYCHHBIX (DU3NYECKUX MOJEIICH:
TOYCYHBIA DJICKTPUUYECKUN 3apsil, Jyd CBETa, TOYEYHBIM HCTOYHHK CBETA,
A/lepHasl MOJENb aToMa, HYKJIOHHAs MOJIeJIb aTOMHOrO siapa IpH pPELICHUN
duznyeckux 3anad;

pacrio3HaBath (U3MUYECKUe SIBJICHUA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJAMHAMUKH W KBAaHTOBOW (U3UKH: DIIEKTpUUECKas
MIPOBOJIMMOCTbD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEUCTBHS TOKA,
B3aUMOJICICTBME  MAarHUTOB, 3JEKTPOMArHUTHAas  MHAYKIUS, JEHCTBUE
MarHUTHOTO TMOJS HAa MPOBOJHMK C TOKOM W JABWXKYILIMHCA 3apsf,
ANIEKTPOMATHUTHBIE KOJIEOAHUS M BOJIHBI, MPSAMOJMHENMHOE pPacHpOCTpaHEHHUE
CBETa, OTPAXKECHUE, MIPEIOMIICHUE, UHTepPEepeHIUs, TUPPAKLIU U TOJISIPU3ALIUS
CBeTa, nucnepcust ceeta, potornekrpudeckuit agpdext (hororddekr), cBeToBOE
JABJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CIEKTpa aromMa BOJOpPOAa,
€CTECTBEHHAs U UCKYCCTBEHHAs paJuOaKTUBHOCTb;

ONKCHIBATh U3yYEHHBIE CBOICTBA BEUIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE, JJEKTPUYECKYI0  IMPOBOAMMOCTb  PA3JIMYHBIX  Cpea) H
ANIEKTPOMATHUTHBIE SIBICHUS (IMPOLECCHI), UCHOJb3Yd (PU3NYECKUE BEIUYUHBI:
ANEKTPUYECKUH 3aps]l, CUJIa TOKA, FIEKTPUUECKOE HANPSHKEHHE, SJIEKTPUUYECKOE
CONPOTUBJIEHUE, PAa3HOCTh MOTEHUHMAJIOB, 3JIEKTPOABWXKYIIAs cuja, padoTa
TOKa, WHAYKIMUS MAarHuTHOTO Tojis, cuina Awmmnepa, cuna JlopeHia,
MHJIYKTUBHOCTh KaTYUIKHU, SHEPIHs 3JIEKTPUUECKOTO M MArHUTHOTO TOJEH,
MEepHOJI U YacToTa KoieOaHuil B KoieOaTeIbHOM KOHTYpE, 3apsi]l U cuja TOKa B
Ipolecce TapMOHMYECKHUX  DJEKTPOMArHUTHBIX  KoJjiebaHuil, (okycHoe
PAcCCTOSIHUE M ONTUYECKas CUia JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(U3MUECKUIl CMBIC UCIHOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS W EAUHUIIBI,
yKa3blBaTh (HOPMYJIbl, CBS3BIBAIOLUIME JaHHYIO0 (DU3UYECKYI0 BEJIMYHUHY C
JIPYTUMH BETUYMHAMU,

ONKCHIBATh W3YYEHHBIE KBAHTOBBIE SIBJIICHUS M TMPOILECCHI, HCIOJIb3YS
(u3NUecKre BEIUMYHUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIUs U UMMYJbC (POTOHA, MEPUOJ TOJIypachana, dHEPrus
CBA3M ATOMHBIX SJiep, NPHU OINKCAHUU MPaBUIBHO TPAKTOBATH (PUIUYECKHIA
CMBICJI HCTOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS WM EAMHMIIBI, YKa3bIBaTh
GopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYTUMU
BEJIMYMHAMM, BBIYUCIIATH 3HaUeHUE (PU3MUECKON BEIMUMHBI;

aHaNM3upoBaTh  (U3MYECKHME TMPOIECChl M  SBJICHUSA, MCHOJb3Ys
(du3nuecKre 3aKOHbl U MPUHLUIIBL 3aK0OH OMa, 3aKOHBI MOCIEA0BATENHLHOTO U
napajijieIbHOTO COEANHEHUS] MPOBOAHMKOB, 3akoH Jlxoyns—JleHna, 3akoH
ANEKTPOMATHUTHON WHAYKIMU, 3aKOH MPAMOJUHEHHOTO pPacCHpOCTpPaHEHUS
CBETa, 3aKOHbl OTPAKEHHUS CBETAa, 3aKOHbI IMPEJIOMIICHUS CBETa, ypaBHEHHE
OliHmrenHa st poTorddexTa, 3aKOH COXPAHEHUS SJHEPTUH, 3aKOH COXPAHECHUS
UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUYECKOIrO 3apsia, 3aKOH COXpPaHEHHUS
MacCOBOTO YHCIIA, MOCTYJaThl bopa, 3aKOH pajiMOaKTUBHOTO pacnajia, Mpu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YeCKoe
BBIPAKEHUE U yCIIOBUA (TPaHUILIbI, 00JACTH) MPUMEHUMOCTH;



OTpE/ENATh, HAMpaBJIICHWE BEKTOpa HWHAYKIMM MAarHUTHOTO  TIOJS
MIPOBOJHMKA C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHna;

CTPOUTH U OMHUCHIBATh M300pa)KeHHE, CO3/1aBaEMOE IIJIOCKHM 3€pKajioM,
TOHKOM JTMH301;

BBITIOJHATh IKCHEPUMEHTHI 10 HUCCIEIOBAHUIO (U3MYECKUX SIBICHUNA U
MPOLIECCOB C HMCMOJIh30BAaHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHHUH: MPH 3TOM
dbopmynupoBaTh TpoOieMy/3aady W THUIIOTE3y YYeOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO OOOPYIOBaHMs, MPOBOIUTH OMBIT U
(bopMyIHpPOBaTh BHIBOIHI;

OCYIIECTBIISITH MPSMbIE M KOCBEHHbIE M3MEPEHUS (PU3NUYECKUX BEIUYHH,
Opy 3TOM BBIOMpPATh ONTHUMAJBHBIM CHOCOO HM3MEpPEeHHs M UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

HCCIIEIOBaTh 3aBUCUMOCTH (PU3UYECKHX BEIHUYMH C HCIOJIb30BAaHUEM
OpSIMBIX M3MEPEHUI: MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DPUKCHpPOBATH
pE3yNbTaThl OMYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUAC TAOIUI[ U
rpaduKoB, AeNaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIICOBAHMUS,

co0JiroaTh paBuUiia 0€30MacHOro TPy/la MpU MPOBEACHUN UCCIICIOBAHUI
B paMKax y4eOHOTO 3KCIEPHMEHTa, yueOHO-UCCIeIOBATENIbCKON U MPOSKTHOU
ACSITENIbHOCTH  C  HCTIOJB30BAaHUEM  U3MEPUTENBHBIX  YCTPOHUCTB U
71a00paTOPHOTO 000PYOBAHUS;

pemiaTh pacu€THhIE 3aJayd C SBHO 3aJaHHOW (PU3NYECKOH MOJEINbIO,
UCTIONB3YSl (DM3MYECKHE 3aKOHBI W MPHUHIUIBI, Ha OCHOBE aHAlW3a YCIOBUS
3aa4i BBIOMPATh (PU3UYECKYIO MOJENb, BBIACIATH (PU3UUECKHE BEIMYUHBI U
dopMyIel, HEOOXOAUMBIE ISl €€ PElICHHUs, POBOIUTH PAacUEThl U OIICHUBATH
PEATbHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BEJTMUMHBI,

pemarthb KauyeCTBCHHBIE 3aa4n: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUHBYIO IIETIOYKY PACCYXKIIEHUH C OMOPON HAa M3yUeHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIONIb30BaTh  NPU  pPEIIEHWH  Y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(GOPMALIMOHHBIE  TEXHOJOTMM AN TIOMCKAa,  CTPYKTYypUPOBAHUSA,
WHTEpPIIPETallMd ¥ TPEACTaBICHUs y4eOHOW W HAyYHO-TIOMYJISAPHOU
uHpOpMallMK, TOMYYEHHOW W3 PA3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMAILIHUIO;

OOBSICHATh TPHUHIMIIBI ACUCTBHS MAIllUH, MPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, paszNuyaTh YCIOBUS WX O€30MacHOTO HCIOJb30BAaHUS B
MOBCEHEBHOM JKH3HM;

NPUBOIUTH TPUMEPHl BKIAJa POCCHUCKHX U 3apyOeKHBIX YYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXkKAIOIIETO MUPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCTIONb30BaTh TEOPETUUCCKUE 3HAHUS TI0 (PM3HUKE B TIOBCETHEBHOM KU3HU
st obecrieueHuss O0e3omacHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JISi COXPAHEHHSI 3JI0POBBSI U COOIIOICHUSI HOPM
HKOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TPYIIE C BBITOJHEHHUEM PA3UYHBIX COIUANBHBIX POJEH,
IUTAaHUPOBaTh PabOTy TPYMIBI, PaIlMOHATBHO pACIPENEsATh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATENHHOCTh B HECTAaHAAPTHBIX CHUTYaIUsX, AaJeKBaTHO
OLICHMBAaTh BKJAJ KaXIOTO W3 YYaCTHHUKOB TPYNIBl B  pEIICHUE
paccMaTpuBaeMoun poOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Ne KoaunuecTBO 4acoB
HaumeHoBaHuUe pa3aesioB M TeM MPOrPaMMBbl 20P
n/m Bcero K. p. Ip.p.
Pa3znen 1. JIEKTPOJIMHAMUKA
1.1 MarunuTtHoe nojie. JIeKTpOMarHuTHAsT HHIYKIIHS 15 1 3 Et?{?sj'l/l//lr(r)f::;;)(l)lrou/%f 11c97¢
Wroro no pazueny 15
Pa3nen 2. KOJIEBAHUSA U1 BOJIHbI
2.1 MexaHu4ecKre 1 AIEKTPOMarHUTHBIE KOJIeOaHMsI 13 1 Et?{?sj'l/l//lr(r)f::;;)(l)lrou/%f 11c97c
2.2 MexaHnueckue 1 3J€KTPOMarHUTHHIE BOJIHBI 9 1 Egggﬁ;f;;gr?%f 11c97c
bu6mmoreka [IOK
2.3 Onrixa 15 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 37
Pasznen 3. OCHOBBI CHEITMAJIBHOM TEOPUH OTHOCUTEJBbHOCTH
. bu6mmoreka [IOK
3.1 OCHOBBI CIEIIUATBHON TEOPUU OTHOCUTEIBHOCTH 6 1 https://m.edsoo.ru/7f41c7c
Utoro mo pazneny 6
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTUKHU 7 Egggﬁ%ﬁ;gﬁ}if 41697C
4.2 Crpoenue aToma 6 bub6nuorexa [IOK



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

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

bu6mmoreka [IOK

4.3 ATOMHOE A/1pO ! https://m.edsoo.ru/7f41c97c
Wroro no pazueny 20
Paznen 5. 3JIEMEHTbBI ACTPOHOMMUWU U ACTPODPU3NKHU
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 9 Egggﬁ;f:;%élroulgf 41c97¢
Hroro no pasneny 9
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE
6.1 O06o0m1aroriee TOBTOPCHHE 13 Egggﬁgggggﬁ%f 41c97¢
6.2 BIIP (o yrBepkaeHHOMY rpaduKy) 1
6.3 [TpomesxyTouHas arrectanus (1Mo yTBep:KJIeHHOMY IpaduKy) 1
Hroro 1o pasneny 16
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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




		2023-08-28T19:31:33+0300
	Кириллова Татьяна Ивановна
	я подтверждаю этот документ своей удостоверяющей подписью




