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HHOACHUTEJBHASA 3AIIMCKA

[Iporpamma o ¢usnke 6a30BOro ypoBHS Ha yPOBHE CpeIHETO o0IIero oopazoBanus pa3padoTaHa Ha OCHOBE TOJIOKEHUHN U
TpeOOBaHUIl K pe3ysibTaTaM OCBOEHMsI OCHOBHOHM 00pa3oBaTeibHOM mporpammsbl, npeiactaBieHHbIXx B @I'OC COO, a takxke c
yuéroMm (enepanbHOl paboyeil mporpaMMbl BOCIHMTAaHUS M KOHILENIMU IpenojaBaHus ydeOHoro mnpeamera «Pusuka» B
oOpa3oBaTenbHbIX Opranu3anusx Poccuiickoit @enepanyy, peaau3yonmx OCHOBHbIE 00pa30BaTeIbHbBIE IPOTPAMMBI.

Copep:xaHue mporpamMmsbl o (pU3UKe HAIMPaBICHO HA (POpMHUpPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA 00yUaIoOIXCs
10-11 xnaccoB npu oOydeHnn ux ¢u3nke Ha 6a30BOM ypOBHE HA OCHOBE CHCTEMHO-AESATEILHOCTHOTO moaxoaa. [Iporpamma mo
¢uzuke coorBercTByeT TpeboBaHuAM PI'OC COO K miaHUpyEeMbIM JINYHOCTHBIM, IPEAMETHBIM U METANPEMETHBIM pe3yJIbTaTaM
oOydeHusl, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTb pPEATU3aLMU MEKIIPEIMETHBIX CBs3ed (PU3UKU C €CTECTBEHHO-HAYYHBIMU
y4eOHbIMU IIpeAMeTaMU. B Hell onpenesnsitoTcs OCHOBHbBIE LEIU U3y4eHHs (PU3MKUA Ha YPOBHE CpeIHEro ooOuero ooOpazoBaHus,
IJIaHUPYEMBIE PE3yJIbTaThl OCBOECHHUA Kypca (PU3UKU: TUYHOCTHBIE, METAPEIMETHBIE, MPEAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHMPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B TOM UHUCJIE IIPEIMETHBIE PE3YJIbTaThl 110 T01aM

o0yueHus;

e cojepkaHue yueOHoro npeamera « Du3nkay 1no rojaM o0ydeHwusl.

du3nka Kak Hayka O HamOoJjee OOIIMX 3aKOHAX MPHUPOJbI, BBICTYIAs B KaYeCTBE Y4E€OHOro MpeAMeTa B LIKOJE, BHOCUT
CYIIIECTBEHHBIA BKJIAJl B CHCTEMY 3HaHH 00 oxpykaromeMm mupe. IIKompHBI Kypc (QU3UKH — CHUCTEMOOOpPa3yrOIIuil s
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, HOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SABJICHUMN, H3y4aeMBbIX
XuMueH, ouonoruel, puznueckon reorpadueit u actpoHomuen. Vcnonap30BaHne W aKTUBHOE MTPUMEHEHUE (PU3UUECKUX 3HAHUUN
ONpeaeNsIeT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTH B c(pepe IHEPreTUKH, TPAaHCIIOPTa, OCBOEHHUSI KOCMOCA, MOTYYEHUs
HOBBIX MaTEpHUAJIOB C 3aJaHHBIMU CBOWMCTBAMHM W Jpyrux. M3yueHue QUMK BHOCUT OCHOBHOM BKJIaa B (OpMUpPOBAHUE
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa O0yyaroumxcs, B (popMHpoBaHME YMEHUU MPUMEHITh HAYYHBIH METO] MO3HAHMS MpHU
BBITIOJTHEHUH UMHU yUEOHBIX HCCIIET0BaHUM.

B ocHOBY Kypca (pU3MKH ISl yPOBHS CpEIHEro OOLIEro 00pa3oBaHusl MOJ0KEH Pl UJEH, KOTOPbIE MOXHO paccMaTpUBaTh
KaK IPUHIIUIIBI €0 MOCTPOEHUS.



Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBJISETCS JOTHYECKU 3aBEPLIEHHBIM, OH COACPKUT MaTepual U3 BCeX
paznienoB (GU3MKHU, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUHU ¢ HEl MaTepHuas Kypca GU3NKA 00beTUHEH BOKPYT (pu3nyeckux Teopuit. Bemymmm B
Kypce sBisieTcss GOpMUpPOBaHKE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE€ peanuszainus npeArnojaraeT UCroiab30BaHUe T'YMaHUTAPHOTO MOTEeHIMaNa (PU3NYecKoi HayKH,
OCMBICJICHUE CBSI3W pa3BUTUS (PU3MKM C pa3BUTHEM OOILIECTBA, a TaKXkKE C MHPOBO33PEHUECKHMMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou manpaenennocmu. Kypc (u3uku mnpeamnonaraer 3HaAKOMCTBO C IHMPOKUM KPYrOM TEXHUYECKHUX H
TEXHOJIOTHUECKHX MPIIOKEHUN N3YICHHBIX TCOPUH M 3aKOHOB.

Hoes sxonoeuzayuu peaqnusyeTcsi MOCPEICTBOM BBEJCHUS DJIEMEHTOB COJEPXKAHUS, MOCBAIMIEHHBIX SKOJIOTUYECKUM
npo0jeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbl C Pa3BUTUEM TEXHUKHM M TEXHOJOTHUH, a TakkKe OOCYXIACHHS MpobdiieM
PalMOHAIIBHOTO MPUPOJONOIB30BAHMS M 3KOJIOTUYECKON O€30aCHOCTH.

CTepXHEBBIMHU 3JIEMEHTaMH Kypca ()M3UKH Ha YpPOBHE CpEeIHEro oOmero oOpa3oBaHUS SIBISIOTCS (PH3WYECKHUE TEOPUHU
(dbopMupoBaHUE TIPEACTABICHUHA O CTPYKTYPE MOCTPOCHUS (PU3UIECKON TEOPUH, PO (PyHIAMEHTAIBHBIX 3aKOHOB ¥ TIPHHITUIIOB
B COBPEMEHHBIX MPE/ICTABICHUSX O MPUPOJIE, TPAaHUIIAX TPUMEHUMOCTHU TEOPUH, /IJIsi OMIMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUHN U
MPOIIECCOB).

CHCTeMHO- e TETPHOCTHBIN MOIX0 B Kypce (PU3UKH peaTi3yeTcs Pk e BCEro 3a CUET OpraHnu3aIiii SKCIIEPUMEHTATBHON
nesTenbHOCTH oOydaromuxcs. Jlins 0a3oBoro ypoBHS Kypca (HM3UKM — 3TO UCIOJB30BAaHUE CHUCTEMBI (POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1abOpaTOPHBIX padOT, KOTOPHIE B MporpaMmMe 1o (pusuke o0beAMHEHBI B OOUTUN CITUCOK
VYCHHUUECKUX TMPaKTUUeCKuX paboT. BeineneHune B yka3aHHOM IepedyHe JTaOOPATOPHBIX PadOT, MPOBOJUMBIX ISl KOHTPOJIS U
OIICHKH, OCYIIECTBIISICTCS YYACTHUKAMHU 00pa30oBaTEIBLHOTO MPOIEecca MCXOAS M3 OCOOEHHOCTEH IUIaHWPOBAHUS M OCHAICHUS
kabuHera ¢usuku. [Ipum »TOM OOecreumBaeTcs OBJIAJCHUE OOYYAIONIUMHUCS YMEHHSIMH IPOBOJUTH KOCBEHHBIC H3MEPEHUS,
MCCJICIOBAHMS 3aBUCUMOCTEH (DU3NICCKUX BEJTMYHUH U ITOCTAHOBKY OITBITOB TIO IMMPOBEPKE MPEIIOKEHHBIX THITOTE3.

Bonwioe BHUMaHMe yenseTcs peleHn0 PaCUETHRIX U KAYECTBEHHBIX 3a1a4. [1pu aToM 115t pacuETHBIX 3a/1a4 MPUOPUTETOM
SIBJISIFOTCSI 33]1a49M C SIBHO 33JTaHHOM (PU3MUYECKON MOJIEITBIO, TTO3BOJISIONINE IPUMEHSITh H3yUYCHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK
W3 OJTHOTO pasjeiia Kypca, Tak U MHTETPHUPYS 3HAHMS M3 Pa3HbIX pasneiioB. /[ KaueCTBEHHBIX 3a]ad MPUOPUTETOM SIBIISIFOTCS



3a/1laHus Ha 00BbACHEHHE MPOTEKaHUsI (PU3UUECKUX SIBJIEHUH U MPOIIECCOB B OKPY KAIOIIEH KU3HHU, TpeOyIolne BbIOopa hu3ruecKkon
MOJIENIU IS CUTYalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu GI'OC COO k MaTepuanbHO-TEXHUISCKOMY 00ECIIeUeHUI0 YueOHOTo Tporiecca 0a30BbIi
YPOBEHBb Kypca (PU3UKH Ha yPOBHE CPETHETr0 OOIIET0 00pa30BaHus JOJDKEH U3ydaThCs B YCIOBHSIX IPEIMETHOTO KaOMHeTa (HU3UKA
WIK B YCIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAY4YHOrO LUKIa. B kaOuHere (U3MKU AOTKHO OBITH
HeoOxoauMoe JabopaTopHoe 000PYI0BaHUE VISl BBITIOJIHEHUS YKa3aHHBIX B IIporpamMMme Mo (pU3uke YYeHUYECKUX MPAKTUYECKUX
paboT U JEMOHCTPALIMOHHOE 000PYI0BAHHE.

JleMoHCTpaniMOHHOE 000pyAOBaHWEe (OPMUPYETCS B COOTBETCTBHU C TPUHIIAIIOM MHUHUMAJIBLHOW TOCTATOYHOCTH U
oOecrieuynBaeT MOCTAHOBKY MEPEUYHCIICHHBIX B TIPOrpaMMe M0 (PU3HUKE KITFOYEBBIX JTEMOHCTPAITUH JIJIST HCCIICOBAHUS M3yIaeMbIX
SIBJICHUM U MPOILIECCOB, SMIUPUUYECKUX U (PYH/IAMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUM.

JlabopaTopHoe 000pyI0OBaHUE JJI1 YUCHUUYECKUX MPAKTUYECKUX paboT (GOpMUPYETCS B BUJIE€ TEMATUYECKUX KOMIUIEKTOB U
obecrieunBaeTcs B pacu€Te OJHOTO KOMITIEKTA Ha IBYX oOyJaronuxcs. TemMaTuaeckrne KOMIUIEKTHI JJa00paTopHOTO 000pYI0BaHUS
JOJDKHBI OBITh TTOCTPOEHBI Ha KOMIUICKCHOM HCITOJIb30BAaHUW aHAJOTOBBIX W IMHU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUA.

OCHOBHBIMHU TIEJIIMHU U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (QopMupoBaHue WuHTEpECa M CTpEeMJICHUS OOydYalomUXCs K HAy4YHOMY HW3YUYEHHUIO TPUPOJIbI, pa3BUTHE UX

WHTEJUICKTYJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TIPEICTABICHUA O HAyYHOM METOJAC TO3HAHUSA W (OPMUPOBAHUE MCCIIEIOBATEIHLCKOTO OTHOIICHHS K
OKPY KaIOIIIUM SIBJICHUSIM;

e (opMupoBaHUE HAYYHOTO MHPOBO33PEHHs KaK Pe3yJibTaTa W3Y4YEHUSI OCHOB CTPOCHHUS MaTepuu U (yHIaMEHTAIbHBIX

3aKOHOB (DU3HKHU;

e (opMupoBaHuEe YMECHHI OOBSICHATH SBJICHUS C UCIIOJIb30BaHUEM (DU3UICCKUX 3HAHWUN U HAyYHBIX JOKA3aTEIIbCTB;

e (opMupoBaHue npeCcTaBICHUN O POJIA (PU3UKH JIJIS1 Pa3BUTHS IPYTHUX €CTECTBCHHBIX HAYK, TEXHUKH M TEXHOJIOTHA.

JlocTikeHne 3TuX 1meneld obecrneunBaeTcsl pelieHueM CISAyIOMUX 3aad B MpoIlecce U3ydeHus: Kypca GU3NKH Ha YPOBHE
CpeaHero o01Iero oopa3oBaHus:



npUOOpETeHHEe CUCTEMbI 3HAHMM 00 OOMMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOUAs MEXAHHKY,
MOJIEKYJISIPHYIO (DU3HUKY, JIEKTPOJAUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPODU3UKH;

dbopMHupOBaHE YMEHHHN MPUMEHSATH TCOPETUUCCKUE 3HAHUS I OOBSICHEHHS (PU3UYCCKUX SIBICHUN B MPHUPOAC U IS
MPUHATHS TPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUs Pa3IMYHBIX 3a]a4 C SBHO 33JaHHON (PU3MYECKOW MOJENbIo, 3aj/lay, MOJApa3yMeBaIOIINX
CaMOCTOSTENIbHOE CO3/IaHue (PU3NUYECKON MOJIEeIU, aJICKBATHON YCIIOBUSAM 3a/a4H;

NOHUMaHUE (PU3NYECKUX OCHOB M MPHUHIUIIOB JEUCTBUS TEXHUYECKUX YCTPOWCTB U TEXHOJOTHYECKUX IMPOIIECCOB, UX
BIIMSIHUSL HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIbHOIO IIJIJAHUPOBAHUS W MPOBEACHHS (U3MUECKMX SKCIEPHUMEHTOB, aHAIW3a H
UHTEpIpeTaluu nHOpMAIUK, ONPEACIICHUS IOCTOBEPHOCTH MOJYYEHHOT'O PE3YIbTaTa;

CO3/IaHHE€ YCIIOBUU ISl Pa3BUTHUSI YMEHUI MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOU €SI TENHHOCTH.

Ha u3yuenne ¢usuku (0a30Bblii YpOBEHB) HA YPOBHE CpeAHEro oomero oopazoBanust otBoautcs 136 yacos: B 10 kimacce —

68 yacoB (2 gaca B Hefento), B 11 knacce — 68 yacoB (2 yaca B HEACIIO).

[Ipeasaraemelii B mporpamMme 1o (pu3uke nepedeHsb J1abOpaTOPHBIX M MPAKTUYECKUX padOT SIBISETCS PEKOMEHIOBAHHBIM,

YUHTEIb JIeaeT BIOOp MPOBEACHHUS JIAOOPATOPHBIX PA0OT U OMBITOB C YUETOM UHANBUIYATBHBIX OCOOCHHOCTEH 00yJarOIINXCS.
COIEP)KAHUE OBYUYEHUSA

10 KITACC

Pasznes 1. ®u3uka 1 MEeTOAbI HAYYHOI'O MIO3HAHUA

®duznka — Hayka o npupoze. HayuHble METO bl TO3HAHUS OKPYXAIOLIEro Mupa. Poiib 3KcriepuMeHTa U TEOpUHU B MpoLiecce

MMO3HAHUS PUPOJIBI. DKCIIEPUMEHT B (PU3UKeE.

MopenupoBanue (GU3NYECKUX SIBICHUM M mporieccoB. Hayunbie rumote3bl. dusndeckue 3aKOHBI U TEOpUU. | paHUIIBI

MPUMEHUMOCTH PU3MUYECKUX 3aKOHOB. [IpUHIINUIT COOTBETCTBUSI.

Ponb u MmecTo pusuku B popMUpPOBAHUU COBPEMEHHOW HAYYHOW KAPTUHBI MUPA, B IPAKTUYECKON AESTEIbHOCTHU JIHOIEH.
Jlemoncmpayuu



AHanoroBble ¥ IU(PPOBHIE U3MEPUTETBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUUKH.

Pasznea 2. Mexanuka

Tema 1. Kunemamurka
Mexanunueckoe arxeHrne. OTHOCUTEIBHOCTh MEXaHUYeCKoro ABkeHusa. Crucrema orcuéra. Tpaekropus.
[Tepemernienue, CKOpOCTh (CpeHsISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTEepUaIbHON TOUKH, UX TTPOCKIIUMA Ha

ocH cucTeMbl KoopauHat. CioKeHHe epeMenIeHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEITHOE ABMKEeHUE. ['paduku 3aBUCMMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS,

IIYTH U IICPCMCIICHUA MaTepHaHBHOﬁ TOYKH OT BpCMCHHU.

CBobosiHOE TIasieHre. Y CKOpEHHE CBOOOIHOTO MaACHUS.
KpuBonuueinoe aswxkeHue. JIBHKEHME MATEPUATIBbHOW TOYKM MO OKPY)KHOCTH C IMOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO.

VYrioBasi CKOpOCTh, TMHENHHAsI CKOPOCTh. [lepron u yactora obpaienus. [LleHTpocTpeMUTEIFHOE YCKOPEHUE.

TexHrUecKre yCTpoMCcTBa M MPAKTHYECKOE MPUMEHEHHUE: CIIUIOMET], IBMYKEHUE CHAPSIIOB, IIEITHBIC M pEeMEHHBIE TIEpe1avn.
Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPAIUS KHHEMAaTHUECKHUX XapaKTePUCTHK JTBHUKEHUS.

[IpeoOpaszoBanne IBIKESHUN C UCITOJIH30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKCHHOM ITPOCTPAHCTBE.

Habmronenune nBrxeHust Teyia, OPOIMIEHHOTO IO YIJIOM K TOPHU30HTY U TOPU30HTAILHO.

N3mepenne yckopeHusi CBOOOIHOTO MaICHUSI.

Hamnpapnenue ckopocTu mpu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3yueHnne HepaBHOMEPHOTO JIBIKCHUS C IEIBI0 OTIPEICTICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUSI MEXTY IMyTSAMU, MPONUICHHBIMH TEJIOM 32 TIOCIICIOBATEIbHBIC PABHBIC TPOMEKYTKHA BPEMEHU

[IPY PAaBHOYCKOPEHHOM JIBH>)KEHUU C HAYaJIbHON CKOPOCThIO, PABHOU HYJIIO.

N3yyeHne nBMKEHUS IAPUKA B BA3KON KUIKOCTHU.
N3yuenue ABMKEHUS Tea, OPOLIEHHOTO TOPU3OHTAIBHO.



Tema 2. /lunamuka

[TpuHuun otHOCUTENbHOCTH ['anmuites. [lepBbiid 3akoH HetoToHa. MHEpIIMAIbHBIE CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akoH HbioToHa mjisi MarepualibHOM TOuku. Tpetuil 3akoH
Hprotona st MatepuanbHBIX TOYEK.

3akoH BceMupHOTO TAroTeHus. Cuna Tsoxectu. [lepBas kocMHuueckas CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Bunpl Tpenus (mokosi, cKoybxenusi, kaueHnusi). Cuna tpenusa. Cyxoe tpeHue. Cuiia TpeHUsl CKOJIbKEHUS U cuja
Tpenust nokosi. Koadduuuent tpenus. Cruna CONpOTUBIICHUS MPHU JBUKEHUH TeJa B AKUJKOCTHU WU rase.

[TocTtynarenbHOE U BpalllaTeIbHOE JBMKEHUE a0COIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBLHO OCH BpalieHus. [lnedo cubl. YcnoBus paBHOBECUs TBEPAOTO TEIIA.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHUE: TTOAIIUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUU.

CpaBHeHUE Macc B3aUMOICMCTBYIOIINUX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cuit.

CrioxeHune Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBeCHs TBEPAOTro Teia. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenue aBuxeHust Opycka Mo HaKJIOHHOM MIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B MIPY>KUHE U PE3UHOBOM 00pasiie, OT ux AehopMaIivi.

HccnegoBanue ycinoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenusn ¢ mexanuke



Nmitynibec MaTepuanbHOM TOUKH (Te€a), CUCTEMbI MATEPUAIIbHBIX TOUYEK. MIMITy/IbC CHIIBI M M3MEHEHHE UMITYJIbCa Tela. 3aKOH
COXpaHEHUs UMITyJbca. PEakTUBHOE ABUKEHUE.

Pabota cuiibl. MOITHOCTH CHJTBI.

KuneTtnueckas sHeprusi MarepuanbHO TOUKU. Teopema 00 M3BMEHEHNN KHHETUYECKON SHEPTUU.

[TorenuunanbHas >Heprus. [loTeHIManpHas sHEPrUs ynpyro aeGopMupoBaHHON NMpyKuHBL. [loTeHIManpHas 3HEprus Tena
BOJIN3H TOBEPXHOCTU 3EMJIN.

[ToTeHuManbHbIE U HEMOTEHLIUATIbHBIE CHIIbl. CBsI3b paObOThl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXAHUYECKOW dHEPrun
CUCTEMBI TeJI. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue ycTporucTBa U IMPAKTUYECKOE IIPUMEHEHHE: BOAOMET, KONIEDP, PYKUHHBIN ITUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE OBMKCHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHnne abCOIOTHO HEYNPYTOTo yapa ¢ HOMOIIbIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cB3u pabOThI CUIIbI C K3MEHEHUEM MEXAHUYECKOWM SHEPTUH Tela Ha TPUMEPE PACTSHKEHUSI PE3MHOBOTO KI'YTa.

Paznen 3. MosekyasipHas pu3uKka 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu
OCHOBHBIEC TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHM W HX ONBITHOE 00OCHOBaHME. BpPOyHOBCKOE JBMIKEHHE.
Huddyszus. Xapaktep NBUKEHUS U B3aUMOJEHCTBHUS YaCTHUIl BelllecTBa. MoJiesd CTPOCHUS Ta30B, KUIKOCTEH U TBEPIBIX TEN U
0o0OBsICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE 3THUX Mojened. Macca u pasmepsl mMoiekyn. KomudyectBo BemectBa. [locTtosHHas
ABorajpo.
TennoBoe paBHoBecue. Temreparypa u e€ usmepenune. [llkana remneparyp Llenscus.



Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISPHO-KMHETHUECKOW TEOpUU HeaNbHOro raza. AOCOoTHas
TeMIepaTypa Kak Mepa CpelIHEl KMHETMYECKOW SHEPruu TEIIOBOTO JBMKEHUsS yacTtull rasza. [llkana temmnepatyp KenbBuHa.
l"azoBble 3akoHbl. YpaBHeHue MeHnneneeBa—Knamneiipona. 3akoH JlanbroHa. M3omporecchl B UAEaIbHOM Tra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpeacTaBieHne U30MPOIECCOB: U30TEpPMa, U30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MPaKTHUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIKE JUCKPETHOE CTPOCHHE BEIIECTBA, POoTOrpaduul MOJIEKY OPraHUYECKUX COCMHEHHM.

OmnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, T0Ka3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mogens, HIUTFOCTPUPYIOIIAas MPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIIKNE YPABHEHUE COCTOSTHUS HICATBHOTO Ia3a, U30MPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopuvie pabomol

Ompenenenre mMacchl BO3JyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpPEHUN 00bhEMa KOMHATHI, ABJICHUS M TEMIIEPaTyphl
BO3/lyXa B HEM.

Hccnenoanne 3aBUCMMOCTH MEXKTY ITapaMETPaMH COCTOSIHUS Pa3pEKEHHOIO rasa.

Tema 2. Ocnosvl mepmoouHamuxu

Tepmoaunamuueckas cucreMa. BHyTpeHHSIsI SHEpTUSI TEPMOJIMHAMUYECKON CUCTEMBI U cTIOCc00bI €€ n3meHeHus. KonmnuecTBo
TEIJIOThl W pabora. BHyTpeHHssT SHEprusi OAHOATOMHOTO HJICATBLHOTO Tasza. Bujabl Temionepenayu: TEMJIONPOBOIHOCTS,
KOHBEKIIUS, U3JIyYeHUe. Y JeabHas TeIIOEMKOCTh BellecTBa. KOIMYECTBO TEMIOTHI MPU TEILIONEpeaaye.

[Tonsitue 00 agmabaTtHOM mporuecce. IlepBriii 3ak0OH TepMoauHAMUKH. [IpUMeHeHHe MepBOro 3aKOHa TEPMOJIUHAMUKH K
u3ornpoiieccam. ['papuyeckas naTepnperanus padboThl rasa.

Bropoii 3akon TepmoguHamMuku. HeoOpaTtuMocTh MpoI1eccoB B MPUPO/IE.



TennoBele MammHbl. [IpuHIUMOBI JEHCTBUS TEIUIOBBIX MaimiuH. [IpeoOpa3oBaHus SHEPrMU B TEIJIOBBIX MalllMHAX.
Koaddurment noneznoro aeiictBus terooi MamuHbl. [{ukin KapHo 1 ero koapguiineHT noae3Horo AeMcTBUs. IKOJIOTMUYECKUE
POOJIEMBI TEITIOHEPTETUKHU.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHUE: JBUTATEIb BHYTPEHHETO CropaHus, OBITOBOM XOJOJUJIBHUK,
KOHJIUIIMOHED.

Jlemoncmpayuu

W3meHeHnue BHYTpEHHEW SHEPTUU Teja MPU COBEPUICHUU paOOThI: BbUIET MPOOKU M3 OYTBUIKHM IMOJ JACHCTBHUEM CHKATOrO
BO3/lyXa, HarpeBaHue 3pupa B JaTyHHOU TpyOKe MMyTEM TpeHUS (BUACOJAEMOHCTPALIHS).

N3meHeHnue BHyTpEHHEH dHEpTruM (TeMIlepaTyphl) Tejla IpU TEIIonepeaaye.

OmnbIT 0 agnabaTHOMY PACIIUPEHUIO BO3TyXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, BUTATENsl BHYyTPEHHETO CTOPaHusl, PEaKTUBHOIO JABUTATEIS.

Vuenuueckuii skcnepumenm, nabopamopuvie pabomol

N3mepenne yaenpbHON TEIMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHnaeHcanusi. Vcmapenue u kumenHue. AOCONIOTHasT M OTHOCHUTENbHAs BJIAXHOCTh BO3/yXa.
Hacepiennsiii nap. Y aenpHas TemioTa napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT 1aBJICHUSI.

Teépnoe Tteno. Kpucramnmuueckue u amopdHbie Tena. AHU30TPONUS CBOWCTB KpUCTALIOB. JKUIKHE KPUCTAJUIBL.
CoBpeMeHnHble MaTepuaibl. [lnaBnenre n kpucrammzanus. Y aefbHas TeroTa miasieHus. Cyonumarus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuueckue yCTpoUCTBA U MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U IMICUXPOMETP, KATOPUMETP, TEXHOJIOTUN TOTyICHHUS
COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUHU.

Crioco0Obl u3MepeHus BIAXKHOCTH.

Ha6HIO)16HI/IC Harp€BaHus U IIJIABJICHUSA KPUCTATJIMYCCKOT'O BCIICCTBA.
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JIeMOHCTpalust KpUCTaIIOB.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/IyXa.

Pa3znen 4. DjeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OnekTpu3anus Ted. OJEeKTpUYeckuil 3apsa. JlBa Buga ndyekTpuyeckux 3apsiaoB. I[IpOBOMHUKH, AUAIEKTPUKH U
ITOTYTIPOBOJHUKH. 3AKOH COXPAaHEHUS AJIEKTPUUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbIH 3JIEKTpUYECKHUM 3apsii. OnekTpuueckoe mnoje. HanpskxEéHHOCTb
ANEKTpUYECKOro nosist. [IpuHIuUI cynepno3uiinm 3MeKTpUIECKUX nojei. JIMHUM HanpsyKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PaGora cun »snektpocratnueckoro moiss. IloreHuman. Pasnocts mnoteHnuanoB. I[IpOBOIHMKKM W JHUAJIEKTPUKUA B
ANEKTPOCTATUYECKOM MoJIe. [uanexkTprueckas MpOHUIIAEMOCTb.

DIeKTpoEMKOCTh. KOoHIeHCaTOp. DIEKTPOEMKOCTD MIIOCKOT0 KOHJICHCATOPA. DHEPTHS 3apSIAKECHHOTO KOHAEHCATOPA.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BIIEKTPOCKOI, 3JIEKTPOMETP, 3JIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHUE IIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN armapar, CTpYHHBIN PUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAIN IEUCTBUSA JIIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B 3IEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTB IEKTPOEMKOCTH MIIOCKOT0 KOHAEHCATOPa OT IJIOIA U IIACTUH, PACCTOSIHUSA MEXAY HUMU U TUDJICKTPUIECKON
MIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOpA.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol
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N3mepeHne 31meKTpOEMKOCTH KOHJIEHCATOPa.
Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DIIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTpUUYECKOro Toka. Mcrounuku Toka. Cuna toka. [locTossHHBIN TOK.
Hanpsoxenue. 3akon OMa Jij1s ydacTKa LIETH.

SHCKTpI/I‘{CCKOG COIIPOTHUBJICHUC. y,ZICJILHoe COIMPOTHUBJICHUC BCUICCTBA. HOCJ’IGI[OB&TE?JII)HOC, mapajuIiCJIbHOC, CMCHIAHHOC
COCINMHCHUC ITPOBOJAHUKOB.

PaboTa snekrpuyeckoro Toka. 3akoH [[xoyns—JIenna. MOMHOCTh IEKTPUUECKOTO TOKA.
ONEKTPOJIBIKYINAasi CUja M BHYTPEHHEE COMNPOTHUBJICHHME MCTOYHMKA TOKa. 3akoH Oma s TOJHOW (3aMKHYTOM)
3NeKTpuYecKoi uenu. KopoTkoe 3aMbIKaHue.

DJIEKTpPOHHAsi TPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTH COIPOTHBJICHHUS METAZIOB OT TEMIIEpaTyphl.
CBepXIpOBOJIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBeHHass W TOpPUMECHAs MPOBOJUMOCTh MOJYyHNpOBOAHMKOB. CBoiicTBa pP—N-mepexona.
[TonynpoBOIHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B PACTBOPAX U PACILIABAX AIEKTPOIUTOB. DIIEKTPOIUTHYECKAS JUCCOLUALNS. DIIEKTPOIH3.

DIIEKTpUYECKUM TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSATENbHBIN pa3pan. Monnus. [1nazma.

TexHuyeckrue yCTpOMCTBA M INPAKTUYECKOE TMPUMEHEHHWE: aMIEPMETP, BOJBTMETP, PEOCTaT, HMCTOYHHMKUA TOKA,
AJNIEKTPOHArpEeBATENbHBIE MPUOOPHI, 3BJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKyyMHBIA JTUOI,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, TaJIbBAaHUKA.

Jlemoncmpayuu

I/I3MepeHHe CHUJIbI TOKA U HAIIPSAKCHUA.

3aBHCHUMOCTD COIIPOTHUBJICHUS HUIUHAPHUICCKHUX ITPOBOJAHUKOB OT JJIMHBI, IIJIOIIAAN ITOIIEPCYHOTO CCUCHUA U MaTCpHraja.
CMmemaHHoOe COCOAMHCHUC ITIPOBOIHHUKOB.

[Ipsimoe u3Mmepenue 3IeKTpoABUKyIel cuiibl. KopoTkoe 3aMblKaHUE TajJbBAHUYECKOIO JIEMEHTA U OLIEHKAa BHYTPEHHETO
CONPOTHUBJICHUSI.

3aBHUCHUMOCTD COIIPOTHUBIICHUS METAJIJIOB OT TCMIICPATYPEI.
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ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii 1 IpOBOJAUMOCTb BO3/1yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopsie padomoi

N3ydyeHne cMEaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOoABUKYLIEH CUITbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHMUS.

Habutoienue snexrposimsa.

MexnpeaMeTHble CBS3H

N3ydenune kypca ¢usuku 6a30Boro ypoBHsA B 10 Kilacce OCYIIECTBIAETCS C YUYETOM COJEPKATEIBHBIX MEXIPEIMETHBIX
CBsI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnule nonsamus, CBA3aHHbIE C U3YYEHHEM METO/0B HAyUHOTO MO3HAHUS: SBJICHUE, HAYYHBIN (akT, TMIOTE3a,
(u3nueckasl BeIMYMHa, 3aKOH, TEOpUsl, HAOII0IEHHE, IKCIIEPUMEHT, MOJICJINPOBAHUE, MOJIETb, U3MEPEHHE.

Mamemamuxa: penieHWEe CUCTEMbl ypaBHEHUU, JUHEHHas (yHKIMsA, napabona, runepOona, WX rpa@ukd U CBOWCTBA,
TPUTOHOMETPHYECKHUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX
IIPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNUE BEKTOPOB.

Buonocus: mexaHnueckoe IBUKEHHME B KUBOM mpupone, AudQys3us, oCMOC, TEIJIOOOMEH >KHUBBIX OPraHW3MOB (BH[bI
TEIJIONepeIaun, TEMJI0BOE PABHOBECHE), JIEKTPUUECKHE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: JUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJSpHAs Macca, TEIIOBbIE
CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U Ta30B, dJIEKTPUUECKHE CBOMCTBA METAJIIOB, JJIEKTPOIUTHYECKAs TUCCOLMALNS, TAIbBAaHUKA.

l'eocpaghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBUKEHHHM C HCIOJIb30BAaHMEM MEXAaHHU3MOB, Y4ET TPEHUS B TEXHHUKE, MNOJUIMITHHUKH,
HCIIOJIb30BAaHUE 3aKOHA COXPAHEHMSI MMITyJibca B TEXHUKE (pakeTa, BOJOMET W JIpyTue), ABUTrATEeNlb BHYTPEHHETO CrOpaHMS,
napoBasi TypOuHa, OBITOBOM XOJOJUJIBHUK, KOHAMIIMOHEP, TEXHOJOTUHU IMOJTYYEHHUS COBPEMEHHBIX MATepuajoB, B TOM YHCIIE
HAaHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKAs 3aIUTa, 3a3€MIICHHE JIEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIN PUHTED,
AIIEKTpOHArpeBaTesibHbIe MPUOOPHI, JIEKTPOOCBETUTENbHBIE TPUOOPHI, ralbBaHHUKA.
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11 KJTACC

Paznea 4. daekTpoannammuka

Tema 3. Macnummnoe none. In1eKmpoMazHUMHAA UHOYKYUS

[TocTrosiHHBIE MarHuThl. B3anMonelCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE moje. BeKkTop MarHMTHON HWHIYKLIHH.
[IpyHIMIO Cynepno3WlIMM MAarHUTHBIX Mojded. JIuHMM MarHuTHOM WHOyKUuu. KapThuHa JIWMHWNA MarHUTHOM WHIYKIUU IOJS
MTOCTOSIHHBIX MarHUTOB.

MarnuTHoe 1noje NpoBOAHMKA ¢ TOKOM. KapTuHa JIMHUI MHIyKUIWA MAarHUTHOTO TOJIA JJIMHHOTO MNPSAMOro NMPOBOJHHMKA U
3aMKHYTOT'O KOJIBLIEBOI'O MPOBOJAHMKA, KAaTyIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTere NpoBOIHUKOB C TOKOM.

Cuna Amriiepa, €€ MOyJIb U HallpaBJICHUE.

Cuina JlopeHiia, €€ MOyJib U HallpaBiieHue. [[BIKeHHE 3apsiKEHHON YaCTHIIbI B OJJHOPOTHOM MarHuTHOM ToJie. PaboTa cuiibl
Jlopenua.

SIBneHHE SIIEKTPOMATHUTHOW MHAYKIMU. [[0TOK BEKTOpa MAarHUTHOW MHAYKIMHA. DJIEKTPOABHKYIIAS CUIIA NHIYKIUU. 3aKOH
ANEKTPOMArHuTHOM MHIyKIuu Papajes.

BuxpeBoe 3leKTpUYecKOe MoJie. DJIEKTPOABMKYINAs CWJIAa WHAYKIMM B IMPOBOJHUKE, ABMKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJTHOM MarHMTHOM II0JI€.

IIpaBuino Jlenna.

NHIyKTUBHOCTG. SIBJIEHHE CAaMOMHIYKIWU. DJIEKTPOABIXKYLAsl CUJIAa CAMOUHYKIUU.

DHeprusi MarHUTHOTO TOJISI KATYILIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckue ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHHE: MOCTOSHHBIE MAarHWThI, 3JEKTPOMArHUThI, 3JEKTPOJBUTATEID,
YCKOPUTEIHU 3I€MEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOTO MyYKa MATHUTHBIM MOJIEM.

JIuHUM UHTYKITUA MarHUTHOTO TOJIS.
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B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHME 3IIEKTPOMArHUTHON UHAYKIIWH.

[IpaBuno JleHna.

3aBUCUMOCTB JICKTPOABUKYILEH CUIIBI MHAYKIUU OT CKOPOCTH U3MEHEHHUSI MarHUTHOT'O MIOTOKA.
SIBneHne CAaMOMHAYKIHUU.

Vuenuueckuii skcnepumenm, nabopamopmuvie pabomol

N3ydeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

Hccenenosanue AeMCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
Hccnenosanue sBIECHUS 3JIEKTPOMArHUTHON UHAYKLIHAH.

Paspneu S. KoJsieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnas cuctema. CBoOOIHBIE MEXaHHUECKHE Konebanus. ['apmMmonndeckue konebanus. [lepuos, vacrora, aMruTyna
u ¢aza konedanuii. [IpyxuHHbIA MassTHUK. MaTeMaTnyeckuii MasTHUK. Y paBHEHHE TapMOHUYECKUX KosieOanuid. [IpeBpaiienue
SHEPIruM MPU TAPMOHUUYECKUX KOJICOaHUSIX.

Koneb6arenbubiii kKoHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE KOJIEOAHUS B UCATBHOM KOJEOATeIbHOM KOHTYpe. AHalorus
MEXy MEXaHUYECKHUMH U AJIEKTPOMArHUTHBIMH KoseOanusmu. ®opmyna ToMmcoHa. 3aK0H COXpaHEHHUS] YHEPTUU B HACATHBHOM
KoJie0aTeIbHOM KOHTYpE.

[IpeacraBinenre o 3aTyxawIIUX KoyeOaHUAX. BbIHyXIeHHbIE MexaHudeckue KosneOanus. Pe3onanc. BblHyXaeHHbIE
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

ITepemennsiii Tok. CHHYCOMJAIbHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYAHOE U JIEUCTBYIOIEE
3HAQYEHUE CUJIbI TOKA U HATIPSAKEHUS.

Tpanchopmarop. IlpousBoacTBo, mnepegaya W MNOTpeOJEHUE DICKTPUYECKONM DHEPTrUU. IKOJOTMYECKUE PHUCKH TIPU
MTPOMU3BOJICTBE AEKTPOIHEPTrun. KyibTypa NCIOIb30BaHNs SJIEKTPOIHEPTUHU B IOBCETHEBHOM KU3HMU.
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TexHUYeCcKHe YCTPOMCTBA U MPAKTHUYECKOE MPUMEHEHUE: DJIECKTPUUECKUN 3BOHOK, T€HEPATOpP MEPEMEHHOr0 TOKA, JTUHHUH
3JIeKTponepeaay.

Jlemoncmpayuu

Uccnenosanue napamMeTpoB KoJeOATEIbHON CUCTEMBI (IIPY>KUHHBIN WJIM MAaTEMAaTUUECKUN MAsITHUK).

Habmronenue 3aryxarommx KojieOaHUM.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CB0OOOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuwiorpaMmbl (3aBUCUMOCTH CUJIbI TOKA M HAIPSKEHUS OT BPEMEHM ) JIJIs 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHaHc nipu nociie1oBaTeIbHOM COSAMHEHUN PE3UCTOPA, KaTyIIKU UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mojienb IMHUY JICKTPONEpeayn.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

UccnenoBanue 3aBUCUMOCTH TIeproa MaJIbIX KOJIeOaHUM rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl Tpy3a.

HccnegoBanue nmepeMeHHOro TOKA B LEMH U3 MOCJIEA0BATEIIBHO COEAMHEHHBIX KOHICHCATOPA, KATYIIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 60JIHbL

Mexannueckre BOJIHBI, YCJIOBuUs pacripoctpanenus. [lepuona. CkopocTs pacnpocTpaHeHuUs U JJIMHA BOIHBI. [lonepednsie u
MPOI0JIbHBIE BOJIHBI. MIHTEpdepeHus 1 nudpakins MEXaHHYeCKUX BOJIH.

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

DJIEKTPOMArHUTHBIC BOJHBI. Y CIIOBUS M3JIyYCHHUs DJCKTPOMArHWTHBIX BOJIH. B3amMuas opueHTtanms BektopoB E, B, V B
AJIEKTpOMaruuTHOM BojHe. CBOMCTBAa AIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE, IPEIOMIICHHE, IMOJspu3anus, Jaudpakius,
natepdepeniusa. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[Ixana ’MeKTpoMarHuTHHIX BOJIH. [I[pruMeHeHre 2JIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIbI.

TexHuyeckre yCTpOWCTBa WM MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAIbHBIE MHCTPYMEHTHI, YJIbTPA3BYKOBasi IMarHOCTUKA B
TEXHUKE U MEJIUILIMHE, pajiap, paAUONPUEMHUK, TeIEBU30D, aHTeHHa, TenedoH, CBU-neys.

16



Jlemoncmpayuu

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIO0JIbHBIX BOJIH.

Konebmomieecs Teo Kak HICTOYHUK 3BYKa.

Habmoienue oTpaskeHus: ¥ MpeIoMIICHHUS MEXaHUYECKUX BOJIH.

Habmonienue untepdepeHnny u 1upakini MEXaHUYECKUX BOJIH.

3BYKOBOU pE30HAaHC.

HabitoieHue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAON U YaCTOTOM KOJIEOAHUH.

HccnenoBaHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEJIOMIIEHUE, TIOJIApU3aLusl, Tudpakius, HHTep(epeHuus.
Tema 3. Onmuka

I'eomerpuueckas onruka. [IpsMonuHetHOE pacpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. JIyu cBera. ToueuHbli ICTOYHUK
CBETa.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHust cBeta. [locTpoeHue n3o0paxeHuii B INIOCKOM 3e€pKaJie.

[Ipenomnenue cBera. 3akOHBI MpEIOMIICHUSA cBeTa. AOCOMIOTHBIM MoKa3aTenb mpesomieHus. llomHoe BHyTpeHHee
oTpaxeHue. [IpenenpHblil yroa noJIHOTO BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro cBeta. [IBerT.

Cobuparoue u pacceuBaromive JMH3bl. ToHkas nuH3a. POKYCHOE pPACcCTOSHUE U ONTHYECKas CHJIa TOHKOM JIMH3BI
[TocTpoeHune n300pakeHnil B COOMPAIOIINX U PaCCEUBAIOIINX JIMH3aX. DOopMysia TOHKOW JUH3bI. Y BEIMUEHUE, JaBAEMOE JINH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

Bonnosas ontuka. Matepdepenuus ceera. KorepeHTHbIe HCTOUHUKH. Y CJIOBHS HAOMIOIEHNUS MAKCUMYMOB U MUHUMYMOB B
MHTEP(PEPEHIIMOHHOM KapTUHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakuust cBera. JudpaknuoHHas pemérka. YcloBUE HaOMIONEHUs TIJIaBHBIX MaKCUMyMOB TMpH NaJCHUU
MOHOXPOMAaTHYECKOTO CBETa Ha IU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpoNHCTBa M MPAKTUUECKOE MPUMEHEHHE: OYKH, JTyTa, (GoToarmapaT, MPOSKIIMOHHBINA anmnapar, MUKPOCKOTI,
TEJISCKOTI, BOJIOKOHHAS ONTHKA, THU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.
Jlemoncmpayuu
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[IpsiMmonuHetHOE pacnpocTpaHeHUE, OTPAKEHHUE U MpeomiieHre cBeTta. OnTuyeckue npuoophl.
[TonHoe BHyTpeHHEe oTpakeHre. Mojiellb CBEeTOBO/IA.
HccnenoBanue CBOMCTB U300paKEHUI B JTMH3AX.

Mopenn MUKpOCKoOIa, TEJIECKOIIA.

Habmronenue natepdepeHnm cBera.

Habmronenune nudpakiuu ceera.

Hab6nronenue nucnepcuu ceera.

[TorydeHune cekTpa ¢ TOMOMIBIO TPU3MBI.

[Toyuyenue cekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKH.
Habntoienue nossipyusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3mepenure nokazaTens NpeJoOMIICHHS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.
Habnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH
['panunIbl TPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. [IoCcTynarsl cienuanbHONM TEOPUHA OTHOCUTEIBHOCTH: HHBAPUAHTHOCTD
MOAYJISl CKOPOCTH CBETA B BAKyyMe€, IPUHLUAII OTHOCUTEIBHOCTH DWHINTEHHA.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHHU M COKPAILEHUE JJINHBI.
OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJIbCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Paznen 7. KBantoBas pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBa3u 3Hepruu GOTOHA € €ro YaCTOTON. DHEPTUS U UMITYJIbC (POTOHA.
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OtkpsiTue U uccnenoBanue Goroddpdexra. Onbitel A. I'. Cronerora. 3akonsl Gotodrddexra. YpaBHeHue DUHIITEHHA IS
dboroaddexra. «Kpacnas rpanuna» Gpotodrddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoicTBa M MPaKTHUECKOE MPUMEHEHUeE: (POTO3IeMEHT, (DOTOIATUUK, COTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

CBeToauosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiThl Pesepdopaa no paccessHuto o -uactull. [lnanerapnas monens aroma. [loctynatel bopa.
N3nydyenue u nornonieHue (pOTOHOB MPH MEPEXOE aTOMa C OJJHOTO YPOBHS 3HEPTHH Ha Apyroil. Bunel ciektpoB. CekTp ypoBHEH
SHEPIrUM aToMa BOAOPOJA.

BonnHoBele cBoiicTBa yactul. Bonnsl ne bponssa. KopnyckyisspHO-BOIHOBOU yalvi3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHu4yeckre yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHME: CIEKTpajbHbIA aHaiau3 (CHEKTPOCKOI), Jia3ep, KBAHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmnronenue muHENYaThIX CIIEKTPOB U3ITyUYCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Hab6nronenue nuHeiyaToro cnekTpa.

Tema 3. Amomnoe a0po
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OKCHEpUMEHTBI, JOKa3bIBAIOIIME CIOXXHOCTh CTpoeHMs siApa. OTkpbiTHE panuoakTuBHOcTU. OmnbiThl Pesepdopna mo
OTIpEJICTICHUIO COCTaBa PaAMOaKTUBHOTO M3nydeHus. CBolicTBa anbda-, 6eta-, ramma-u3iaydeHus. BiusHue painoakTUBHOCTU Ha
KVBBIC OPTAHU3MBI.

OTtkpeITHE TIpOoTOHA M HelTpoHa. Hykmonnas Mozens siapa ['eitzenOepra—lBanenko. 3apsna siapa. MaccoBoe 4mciio siapa.
N3oTomnsl.

Anba-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznyuenue. 3aK0H paJuOaKTUBHOIO pacmiajia.

DHeprus CBs3M HYKJIOHOB B sijfipe. Anepubie cuibl. JlepekT Macchl sapa.

Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnsiii peaktop. TepmosinepHbiii cuHTe3. [IpoOiemMbl U MEPCIEKTUBBI AIEPHON IHEPTETUKU. DKOJIOTUUYECKUE ACIEKThI
AIEPHON SHEPIETUKM.

OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

Mertonbl HaOJIIOAEHHS U PETUCTPALIMH 3JIEMEHTAPHbBIX YaCTHULI.

@yH/1aMEeHTAJIbHbIE B3aUMOJeHCTBUS. EMUHCTBO (pu3HUeCKOl KapTUHBI MUpA.

TexHnueckre ycTpoiicTBa U MPAKTHYECKOE IPUMEHEHUE: TO3UMETP, KaMmepa BuibcoHa, saiepHblil peakTop, aroMHas bomoa.

Jlemoncmpayuu

CU€TurK NOHU3HPYIOIINX YaCTHL.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

HccnenoBanue TpeKoB YyacTull (110 TOTOBBIM (OoTOrpadusim).

Pazgen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUZNKHU
Otamnbl pa3BuTUs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMHUH.
Bup 3Bé3nHoro HeOa. Co3Be3aus, spKue 3BE3/IbI, IUIAHETHI, UX BUJIUMOE JIBUKEHUE.
ConHeuHas cucrtema.
Connue. ConHeuHast akTUBHOCTh. MicTouHuk sHeprun ColiHIa U 3BE3/1. 3BE3/bl, X OCHOBHBIE XapaKTEPUCTUKU. Jlnarpamma
«CTEKTPAIbHBIN KJIACC — CBETUMOCTB». 3BE3/IbI TJIABHOM MOCIIEIOBATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY ISl 3BE3]1
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[JIABHOM TOCJEN0BATENbHOCTUH. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHBIE MPEICTABICHUS O NMPOUCXOKICHUU U SBOJIOLIMHU
CounHna u 3B€311. DTalbl )KU3HU 3BE3]I.

Mnieunsiit [lyte — Hama [Nanaktuka. [Tonoxenne n auxenue ConHna B ['anaktuke. Tumbl ranaktuk. PaguoranakTuku u
KBa3apbl. YEpHBIE IBIPHI B AIpAX TrajJaKTHUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0O06xna. Pazberanue ranaktuk. Teopusi bonbiioro B3peiBa. PenukToBoe
U3IIyYEHUE.

Macmrabnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo0sieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

Hab6nronenus: HeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMIBIOTEPHBIX MPWIOKEHUN IS ONMpPEAeNICHUs IMOJI0KEHUs
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CeBEpHOTO MOJYIIApHUs U SIPKUE 3BE3IBI.

Hab6nronenus B Teneckon JlyHsl, miuanet, Mueynoro Ilytu.

O0o0maromiee MOBTOPEHUE

Ponb ¢Qu3MKKM M acTpOHOMHUHM B 3KOHOMHYECKOM, TEXHOJIOTMUECKOW, COLUMAIbHOM M 3TUYECKOW cepax AesTeNbHOCTU
YeJIoBEeKa, POJib U MECTO (PU3MKM U aCTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTHUHE MHpPA, pOJib (U3UYECKOM TEopuu B
(dhopMHUpPOBaHUU TIPENICTABIICHUN O (U3HUUYECKON KapTUHE MHPA, MECTO (PU3HUECKONW KapTUHBI MUpa B 00IIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kilacce OCyIIECTBISIETCA C YU4ETOM COJIEPIKATEIBHBIX MEKIPEIMETHBIX
CBSI3EH C KypcaMH MaTeMaTHKU, OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Medswxcnpeomemuvie nonamus, CBSI3aHHBIE C U3yYEHUEM METOJI0OB HAYYHOTO MO3HAHMS: SBJICHUE, HAYYHBIN (akT, TUIOTE3a,
(dbuznyeckas BeIMUMHA, 3aKOH, TEOPUs, HAOII0IeHHEe, SKCIIEPUMEHT, MOJISTTUPOBaHUE, MOJIEITh, U3MEPECHHUE.

Mamemamuka: pelIeHUE CUCTEMbl YpaBHEHUMW, TPUTOHOMETpUUeCKue (YHKIIUU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIIMU HA OCH KOOPJHHAT, CIIOKEHUE BEKTOPOB, IMPOU3BOJIHBIC
AJIEMEHTAPHBIX (PYHKIUH, TPU3HAKU MTOJ00MS TPEYTOJIBHUKOB, ONIPEACIICHHUE TIIOMAIU TUIOCKUX (puryp u 06bEma Tel.
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buonocus: snexrtpuyeckue sBJICHUS B KUBOU MPUPOJE, KoeOaTeabHbIe IBMKEHHS B )KUBOW MPUPOJIE, ONTUUECKUE SBIICHUS
B YKMBOW NMPUPOJE, NEVCTBUE PAJUALINN HA )KUBbIE OPTraHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KpPUCTAINIMUECKass CTPYKTypa TBEPIABIX TeJN, MEXaHU3MBl OOpa30BaHUS
KPUCTAJUINYECKOUN PEIIETKH, CIEKTPAJIbHBIA aHAIINS.

l'eoepagusa: MarHuTHBIE TOJNIOCA 3eMIIM, 3alieKU MArHUTHBIX Py, (OTOChEMKA 3€MHON IMOBEPXHOCTH, MpEACKa3aHHUe
3EMJIETPSACEHUM.

Texnonozus: JIAHUM JIIEKTPONEPENAY, F€HEPATOpP MEPEMEHHOI0 TOKA, AJIEKTPOABUTrATENb, MHAYKIMOHHAs I€Yb, pajap,
paguonpUEMHHUK, TEIEBU30p, aHTeHHA, TesiepoH, CBY-neub, MpOoeKIIMOHHBIN anmnapar, BOJIOKOHHAs! ONTHKA, COJTHEYHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA NNPOI'PAMMBI 11O ®U3BUKE HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

OcBoenue ydeOHoro mpeamera «®Pusnka» Ha YpPOBHE cpeaHero oOmiero obpazoBanusi (0a30BbIA YPOBEHb) OJKHO
o0ecreyuTh JOCTUKEHUE CISAYIONIUX JIMYHOCTHBIX, METANPEIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE pe3yNbTaThl OCBOCHHS ydeOHOro mpeamera «Dusuka» AOMKHBI OTpakKaTh TOTOBHOCTh U CIIOCOOHOCTH
00yJaromuxcsi pyKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3WIIMEH JTMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPHEHTAIIHMH,
MO3UTUBHBIX BHYTPEHHHUX YOEXKIECHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCHICKOro OOIEeCTBa, pacUIupeHue
YKA3HEHHOTO OMBITA U ONbITA AECATEIBHOCTH B MPOLIECCE pealnu3aliid OCHOBHBIX HAIMPABJICHUN BOCIIUTATEILHON IE€STEIBHOCTH, B
TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMUA OOYYAIOIMIETOCS KaK aKTHUBHOTO WM OTBETCTBEHHOTO YJIEHAa POCCHICKOTO
00IIIeCTBA;

MPUHATHE TPATUIMOHHBIX 00IIEUETOBEYECKUX T'YMAHUCTUUYECKUX U JEMOKPATUUECKUX IIEHHOCTEH;
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TOTOBHOCTh BECTH COBMECTHYIO JI€ATEILHOCTh B MHTEpPECaX I'Pa)KJAHCKOIO OOIIECTBAa, y4acTBOBATh B CAMOYIIPABJICHUH B
o0Opa3oBaTeNnbHON OpraHu3alluu;

yMEHHE B3aUMO/ICHCTBOBATH C COIIMAIbHBIMU MHCTUTYTAaMHU B COOTBETCTBHH C UX (PYHKUIUAMU U HA3HAUCHUEM;

TOTOBHOCTB K TYMaHUTAPHON U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOLIEHUE K TOCYAAPCTBEHHBIM CUMBOJIAM, IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHUS;

CIOCOOHOCTB OLICHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHNUS, OPUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI
Y LIEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YYEHOTO;

OCO3HaHME JINYHOT'O BKJIAJa B TOCTPOEHUE YCTOMYMBOrO OyAYILEro;

4) 3CTeTHYEeCKOr0 BOCTINTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAs 3CTETUKY HAyYHOIO TBOPYECTBA, MPUCYIIETO (PU3HMUECKON HAYKE;

5) Tpy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K pa3In4HbIM cpepaM NpopecCHOHATBHON 1€ATEIbHOCTH, B TOM YHCIIE CBS3aHHBIM ¢ (U3UKON M TEXHUKOW, YMEHUE
coBepIIaTh OCO3HAHHBIN BRIOOP OyayIieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTaHbI,

TOTOBHOCTh ¥ CLIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00J1acTH (PU3UKU HA MTPOTSIKEHUH BCEH JKU3HMU;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpPbl, OCO3HAHHUE INI00ATILHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM;

IJIJAHUPOBAHUE M OCYIIECTBIICHUE JEWCTBUM B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHUS LEJEH YCTOMYMBOIO Pa3BUTHS
YeJI0BEYECTBA;

pacUIMpPEeHHE ONBITA EATETLHOCTH 3KOJIOTUYECKON HAITPaBJIECHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUU 110 (PUBHKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUs (PU3UUECKOI HAYKHU;
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OCO3HaHHUEC ILICHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTh B ITPOLCCCE M3YUCHHA (l)I/ISI/IKI/I OCYLICCTBJIATh IMPOCKTHYIO U
HCCIICOAOBATCIIBCKYIO ACATCIbHOCTD MHINBUAYAJIIBHO U B I'PYIIIIC.

METAINPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbI€ 1eiiCTBUS
ba3oBble Jilornueckue JaeiicTBUA:

CaMOCTOSTENIbHO (DOPMYIIMPOBATh U aKTYaJIM3UPOBATh MPoOIIeMy, pacCMaTprBaTh €€ BCECTOPOHHE;

OTIPENIEIIATh IEH JACATEILHOCTH, 3a/1aBaTh ITapaMeTPhl U KPUTEPUHU WX JOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHNS B pACCMATPUBAEMBIX (DHM3NUECKUX SBICHUSX;

pa3pabaThIBaTh TUIAH PEIICHHS MPOOJIEMBI C YIETOM aHAIM3a HMEIOIITUXCSI MAaTepUATbHBIX U HEMaTePHATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIIBHOCTh, OLICHHMBATh COOTBETCTBHE PE3YJIbTATOB IIESM, OICHMBATh PUCKH TIOCIICICTBUI
JEeSITEILHOCTH;

KOOPJAMHUPOBATH U BBITIOIHATH Pa0OTY B YCIOBUSIX PEaIbHOT0, BUPTYAJIIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrle ncciienoBaTe/IbCKue AeiicTBHA .

BJIQJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUYEBBIMU MMOHATHAMU U METOJIaMH (PU3UYECKON HAYKH;

BJIQJIETh HaBBIKAMH Y4YEOHO-HCCIACAOBATEILCKOM W TIPOCKTHON JEATCIBPHOCTH B 00JIaCTH (DH3HUKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEIICHHS 3a7a4 (PU3UYECKOTO COMEp KaHMs, MPUMEHCHHUIO Pa3IMYHBIX
METOI0B MO3HAHMS,

BJIQJICTh BUJAMU JEATEIHLHOCTH IO MOJIYYEHHUI0O HOBOTO 3HAHWS, €r0 MHTEPIpPETAluy, MPeoOpa30BaHUI0 U TPUMEHEHUIO B
Pa3TUYHBIX YUEOHBIX CUTYAIHIX, B TOM YHCIIE TIPH CO3/IaHUN YI€OHBIX MMPOSKTOB B 00JaCTH (DU3HUKY;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTYaJM3WPOBATh 3ajady, BBIJBUTaTh TUIIOTE3y €€ pEIICHUS, HaXOIUTh
apryMEHTHI JJIS I0Ka3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh apaMeTPhl K KPUTEPUN PEIICHHS,

aHAJIM3UPOBAaTh TIOJYYCHHBIE B XOJ€ PCIICHUS 3aJadyd Pe3yNbTaThl, KPUTHYCCKH OIICHUBATH HX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBHSIX;
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CTaBUTb U (HOPMYJIUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON JIEATEbHOCTH, B TOM YHUCJIE MPU U3YUEHUHN (PUBHKY;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCHUTH 3HAHUS TI0 (PU3UKE B IPAKTUICCKYIO 00JIACTh KU3HEICATCILHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTATh HOBBIE UJCH, NPEIaraTh OpUriHaIbHbIE MOAXOAbl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUS.

PaGora ¢ unpopmanmeii:

BJIaJICTh HaBBIKAMU IMOJYyYECHUS] UHPOpMAIUU (PU3MUECKOTO COJEPKAaHUA U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIIHLHO
OCYILIECTBIISATH MOUCK, aHAJIN3, CUCTEMAaTU3alNI0 U UHTEPIIPETAlUI0 HH(POPMALINK pa3TMYHBIX BUIOB U (JOPM MPE/ICTABICHUS;

OIICHUBATh JOCTOBEPHOCTHh HHPOPMAIIUH;

UCIIOJIb30BaTh  CpeACTBa HMH(POPMAIMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJIOTMM B PEUIEHHMH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a7a4 C COOJIIOJICHHEM TPEOOBAHUM SPTOHOMUKH, TEXHUKU O€30MACHOCTH, TUTHEHBI,
pecypcocOepekeHusl, MPaBOBBIX M ATUUECKUX HOPM, HOPM HH(POPMAITMOHHOMN 0€301aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJEpPkKaHUS B pa3IM4HbIX dopmaTax ¢ Yyu€TOM Ha3HAuYC€HHUS UHPOpMAIMU U 1EJEeBOU
ayJIUTOPHH, BBIOUPAs ONITUMANIbHYIO (DOpPMY MPEACTABICHUS U BU3YaTU3alIUU.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE JeHCTBUA:

OCYIIECTBIISATh OOIIEHHE HA YpoKaX (PU3UKH U BO BHE-YPOUHOU JAESTEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKA KOH(QIUKTHBIX CUTYaIlMi U cMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIB30BAHUEM SA3BIKOBBIX CPEICTB;

MOHUMATh U UCHOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U UHJIMBUIyalbHOU pabOThI;

BBIOMpPATh TEMAaTUKy W METOJbl COBMECTHBIX JNEHCTBUNA C y4E€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEW Ka)JOro 4JieHa
KOJIJIEKTHUBA;

IIPUHHAMATB €I COBMECTHOM IESITENBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH ACHUCTBUS 10 €€ JOCTHKEHUIO: COCTABIIATh
J1aH I€UCTBUM, paclpeeiaTh POJv ¢ YUETOM MHEHUHN YUYaCTHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4€CTBO CBOET0 BKJIAJIa M KAXKJOr0 YYaCTHUKA KOMAH bl B OOLIUH pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;
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npeajiaraTb HOBBIC IIPOCKTLI, OUCHUBATh MACH C IIO3UIHMK HOBHU3HbI, OPUT'MHAJIbHOCTH, HpaKTH‘ICCKOﬁ 3HAYNMOCTH,
OCYHICCTBIIATH IMO3UTUBHOC CTPATCIHYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTyallUAX, IIPOSABIIATH TBOPUYCCTBO U B006pa}KeHHe,
OBITH HWHHUIIWMATHUBHBIM.

PerynsiTuBHbIE YHHBepPcaJIbHbIe YueOHbIe 1eliCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JNEATEIBHOCTh B 001aCTH (DU3UKH U aCTPOHOMHH, BBISBISITH POOJIEMBI,
CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 33/1aUH;
CaMOCTOSTENIbHO COCTABIISATh TJIaH PEIICHUS paCUETHBIX M KAYECTBEHHBIX 3a/1a4, IJIaH BHITIOJHEHUS TPAKTUYECKON pabOThI C
y4€TOM HMEIOIUXCSI pECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENNIOYTEHUH;
JaBaTh OLICHKY HOBBIM CUTYalUsIM;
paciupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHHUI;
JieaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEILICHUE;
OIICHUBATh IPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO DJPYIAUIMU B 001acTH (U3HKU, TOCTOSHHO TIOBBIIIATH CBOU
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:
JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;
BJIa/ICTh HABBIKAMH TI03HABATEIHLHON PEIIEKCUU KaK OCO3HAHUS COBEPIIAEMbIX JIEUCTBUI U MBICIHUTEIBHBIX MIPOIIECCOB, UX
pEe3yJIbTaTOB U OCHOBAHUM;
HCTIOJIL30BaTh MPUEMBI peJIeKCUU JJIsl OLICHKU CUTYallMH, BEIOOpA BEPHOTO PEIICHNS,
yMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUKECHHUIO;
MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TIPHU aHAIIM3€ PE3YyIbTaTOB IESITEIbHOCTH;
MPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;
MPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX MIPU aHAIN3€ PE3yJIbTaTOB JCSITEIbHOCTH;
pU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OITUOKH.

26



B mporiecce nocTukeHUsST JTMYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS MPOTpaMMbl MO (PU3MKE ISl YPOBHS CPEIHEro OOIIEro
o0Opa3oBaHus y 00y4aronIMXcsi COBEPIICHCTBYETCS YMOIIMOHATILHBIN MHTEIIEKT, IIPeAIoaralomuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUICTh HANPABICHUS Pa3BUTHUS
COOCTBEHHOI AMOLIMOHANIBHOM cepbl, OBITH YBEpEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJIEHNE, CTIOCOOHOCTh
aJanTUPOBATHCS K IMOLIMOHAIBLHBIM U3MEHEHUAM U MPOSIBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOLIEH CTpEMIICHUE K JOCTUKEHUIO 1IEJIM U YCIIEXY, ONTUMU3M, HHULIMATUBHOCTh, YMEHHUE
JNEUCTBOBATh UCXOJ U3 CBOMX BO3MOXXHOCTEN;

SMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MMOHMUMATh AMOIMOHAIEHOE COCTOSTHUE JAPYTUX, YUUTHIBATh €r0 MPU OCYIIECTBICHUN
0OIIIeHus1, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLIUX CIIOCOOHOCTh BBICTPAUBAaTh OTHOLICHUS C IPYTHMMHU JIFOAbMHU, 3a00TUTHCS, IPOSABISAThH
MHTEPEC U pa3periaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIbTATBI

K koniy o0yuenusa B 10 kijiacce npeaMeTHble pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y
o0y4Jaronmxcsi yMEHUH:

J€MOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3HUKHU B ((OPMHUPOBAHUH COBPEMEHHOM HAyUYHOUM KapTHUHBI MUPA, B Pa3BUTUU
COBPEMEHHOW TEXHHUKHU U TEXHOJIOTUH, B MPAKTUYECKOU AEATEIBHOCTH JIFOAEH;

YUYHUTBIBATH TPAHULIBI TPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJIENEi: MaTepuaabHas TOUKa, MHEpLUaIbHas CUCTEMA OTCUETA,
a0COJIIOTHO TBEPIOE TEJIO, UICATBHBIN a3, MOJEIH CTPOCHHUS ra30B, KUIKOCTEN U TBEPIBIX TEN, TOUCUHBIN JIEKTPUUECKUNA 3apsi]l
IIpU pelIeHnr (PU3NYECKUX 3a/1a4;

pacrno3HaBaTh (QU3MYECKHE SBICHUA (IPOLECCh) M OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXAaHHUKH, MOJEKYJSPHO-
KMHETUYECKOW TEOPUH CTPOEHHUSI BEILIECTBA U AJIEKTPOJAMHAMUKHU: PABHOMEPHOE M pABHOYCKOPEHHOE MPSAMOJIMHENHOE IBH)KCHUE,
CBOOOJHOE MaJ€HUE Tell, JABM)KEHHE IO OKPYKHOCTH, MHEpLHs, B3auMojeucTBue Tei, nuddysus, OpOYHOBCKOE IBUKEHUE,
CTPOEHHE KHUAKOCTEH U TBEPIBIX TeJl, U3SMEHEHHE 00bEMA TeJ IPY HarpeBaHUH (OXJIaXKICHHUH ), TETIJIOBOE paBHOBECHE, UCTIApEHUE,
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KOHJIEHCAUs, TUIABJICHUE, KPUCTAJUIM3ALUs, KUIICHUE, BIIAJKHOCTh BO3/yXa, IIOBBIIICHUE JABJICHUS r'a3a IIPU €r0 HarpEBAHHUH B
3aKPBITOM COCYJE, CBSI3b MEXK/y IIapaMETPAMU COCTOSIHUS Ta3a B U30IIPOLIECCAX, JIEKTPU3ALUs TEN, B3aUMOACUCTBUE 3aps 0B,

OTMUCHIBATh MEXAaHWYECKOE JBMKCHHE, HUCIOJNIb3Ys (PU3MUecKre BENUYMHBI: KOOpPAMHATA, MyTbh, NEpPEMEUICHHE, CKOPOCTb,
YCKOpPEHHME, Macca Tela, CHJla, UMITYJbC Tella, KUHETHYECKash HSHEprus, MOTECHLHAJIbHAs SHEpPrus, MeXaHudeckas palora,
MEXAaHUYECKasi MOIIHOCTb; IIPU ONMCAHUU MPABUIIBHO TPAKTOBATh (PU3NUECKUM CMBICI UCIIOJIb3YEMBIX BEIMUUH, X 0003HAUECHHUS
U €IMHULbI, HAXOAUTh (DOPMYJIbl, CBS3bIBAIOLINE JAHHYIO (PU3NUYECKYIO BEIMYMHY C IPYTUMU BEIUYMHAMY;

OIUCHIBaTh U3YUYEHHBIE TEIIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SIBJICHMSI, UCIIOIB3YS (PU3NUYECKUE BEJIIMUMHBL: JABJICHUE ra3a,
TEMIIepaTypa, CPeAHsAsl KUHETUYECKas SHEPIHs XaOTHUYECKOIrO JIBHXKEHMSI MOJIEKYJI, CPEAHEKBAJIpaTUUYHASI CKOPOCTh MOJIEKYJ,
KOJIMYECTBO TEIUIOThI, BHYTPEHHsA 3HEprus, padorta ra3a, KO3()PUUUEHT MOJIE3HOr0 ACUCTBUS TEIJIOBOTO ABUTATEIA; MpU
ONKCAaHUU TPABUWIBHO TPAKTOBaTh (PU3MUECKUM CMBICT HCIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUYECHHS M EIUHMIIBI, HAaXOIUTh
(bopMyJIbl, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C JPYTMMH BETUUUHAM;

ONKCHIBATH U3yUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U ANEKTPUUECKHUE SBIECHUS (IIPOLIECCHI), UCTIONB3YS (PU3NUECKUE
BEJIMYUHBL: AJEKTPUUECKUN 3apsi, IJIEKTPUUECKOE I0Jie, HANpsHKEHHOCTh MOJISI, MOTEHIMAN, Pa3HOCTh IMOTEHUHUAJIOB; MpU
ONMKMCAHUM NPABWIBHO TPAKTOBATH (PU3MYECKHI CMBICI HCIOJIb3YEMBIX BEIMYMH, UX OOO3HAUYECHHS] M E€AUHUIIBL, YKa3bIBaTh
(dbopMyJIbl, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C JPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE IMPOLECCHl U SBICHMS, UCHOJB3YS (PU3NYECKUE 3aKOHBI M TMPUHIMIBI 3aKOH BCEMHUPHOTO
tarotenus, |, Il u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUs] MEXAaHUYECKOW DHEPrUH, 3aKOH COXPAHEHHUS UMITYJIbCA, TPHUHIIMI
CYNEpIO3ULIMKA CUJI, TPUHIUMI PABHOINPAaBUs MHEPLHUAIBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KUHETUUYECKYIO TEOPUIO CTPOCHUS
BEII[ECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEIHEN KHHETUYECKON SHEPTUH TEIJIOBOTO ABUKEHUS MOJIEKYJI ¢ a0COIIOTHOM TeMIiepaTypoi,
IIEPBBII 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHEHUS JJEKTPUUYECKOTO 3apsinia, 3akoH KylsioHa, Ipy 3TOM pas3nvyarh CIOBECHYIO
(bopMyJIHPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHUIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIBI JACUCTBUS MalllMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3jiuyarh YCJIOBUS HX
0€30MacHOro UCMOJIb30BAHMS B TIOBCEIHEBHOM KU3HH;

BBITMOJIHATH SKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3NUECKUX SIBJICHUN U MPOILIECCOB C UCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX
U3MEpeHuil, mpu 3ToM (GOpPMYyJIHPOBATh MpoOJIeMy/3afadyy W TUIIOTE3y Y4eOHOro 3KCIEpHUMEHTa, COOMpaTh YCTaHOBKY W3
MPEAJIOKEHHOTO0 000pYyA0BAHHUS, POBOAUTH ONBIT U (POPMYJIMPOBATH BHIBOIBI;
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OCYIIECTBJISITh MpPSIMbIE U KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEJIMYMH, IIPU 3TOM BHIOMpATh ONTHUMAJIbHBIM CHOCOO
M3MEPEHMSI U UCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPELIHOCTEW U3MEPEHMUI;

MCCIIEIOBaTh 3aBHUCHUMOCTH MEXAYy (PU3NYECKUMH BETUYMHAMU C HUCIHOJIH30BAaHUEM IMPSMBIX HM3MEPEHUH, MPH STOM
KOHCTPYHPOBAaTh YCTaHOBKY, (DMKCHPOBATh PE3yJbTaThl MOJYYEHHOW 3aBHUCHUMOCTH (PU3WYECKUX BEJIMYMH B BHUAE TaOIUI] U
rpaduKoB, JeN1aTh BBIBOJBI 10 PE3YJIbTaTaM UCCIIEOBAHMUS;

coOnroaTh npaBuia 0€30IIaCHOrO Tpynaa MpH MPOBEACHUM HCCIENOBAaHUN B paMKax YYeOHOIO SKCIEpPUMEHTa, yuyeOHO-
HCCIIEIOBATEIBCKOM U IPOEKTHOM AESITENBHOCTHU C HUCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U J1a0OPAaTOPHOTO 000PY10BAHUS;

penaTh pacu€THBIE 3a/1a4U C SIBHO 33IaHHON (PU3UYECKON MOJIENbIO, UCTIONb3Ys (PU3NYECKHE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE
aHajM3a ycJOBHS 3aJa4d BbIOMpPATh (PU3HUECKYIO MOJEIb, BBIICIATh (PU3UUECKUE BEIIMYUHBI U (OPMYIIbl, HEOOXOAUMBIE TS €€
pelIeHus1, IPOBOINUTh PACUETHI U OLIEHUBAThH PEAJIbHOCTh MOJYUYEHHOTO 3HaUYeHUs (PU3NYECKOM BEINYUHBI;

peliaTh KAaueCTBEHHBIC 3aJaud: BBICTPAWBAaTh JIOTMYECKH HENPOTUBOPEUMBYIO LENOYKY pACCYX ACHHM C ONOpPOM Ha
M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PM3HUECKHUE SIBJICHUS;

MCIIOJIb30BAaTh MPU PEIICHNN YYEOHBIX 337a4 COBPEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPHUPOBaHUSA,
MHTEPHpPETAUA U TMPEJCTABICHUS YYEOHOW M HAyYHO-TIOMYJISIPHOM WH(POPMALMH, MOJYYEHHOM M3 Pa3IMYHBIX MCTOYHHUKOB,
KPUTHUYECKH aHAIU3UPOBATH MOJIyYaeMyr0 HHPOpPMAIIHIO;

OPUBOJUTH MPUMEPHI BKJIa/la POCCUHUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTUE HayKH, OOBSCHEHHUE IMPOIIECCOB
OKPY’KaIOILIET0 MUPa, B PA3BUTHE TEXHUKU U TEXHOJOTHUIA;

MCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3HKE B MMOBCEIHEBHOM KU3HU JIsl o0ecrieyeHus: 0€30MacHOCTU TPU O0pallleHun
c NpubopamMu M TEXHUUYECKHUMH YCTPONCTBAMH, JIJIsl COXPAaHEHUS 3[0POBbsl U COONIOACHUS HOPM SKOJOTHYECKOrO MOBEACHHUS B
OKPYIKaroIIEH CPEE;

paboTaTh B TpyMIE C BBINOJHEHUEM PA3JIMYHBIX COLMAIBHBIX pOJIEH, IUIAHUPOBATh pabOTy TPYIIIbL, PalOHAIBHO
pacnpenesnsiaTb 00S3aHHOCTH U IIAHUPOBATH JIEATEIbHOCTh B HECTAH/IAPTHBIX CUTYaLUsX, aJIEKBATHO OLEHUBATH BKJIAJl KaXJA0TO
Y3 YYaCTHUKOB TPYIIIbI B PELIEHUE pacCMaTpUBaEMOU MPOOIEMBI.

K koniy o6yuenus B 11 kiiacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)kaTh COPMUPOBAHHOCTH Y
00y4aromuxcst yMEHHIA:
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JEMOHCTPHUPOBATH Ha IPUMEPAX POJIb K MECTO (PU3HUKH B (DOPMUPOBAHUH COBPEMEHHON HAYYHOM KapTUHBI MHPA, B Pa3BUTHH
COBPEMCHHOM TEXHUKH W TEXHOJOTHH, B MIPAKTUUCCKOHN JCATCIBHOCTH JIFOACH, IETIOCTHOCTh U €AMHCTBO (PU3NUYECKON KapTHHBI
MUpa;

YYUTHIBATH TPAHUIIBI IPUMEHEHUS N3YUEHHBIX (PU3NUECKUX MOACIICH: TOUCHHBIN dJICKTPUICCKUH 3apsil, Tyd CBETa, TOUCTHBIN
HCTOYHHUK CBETA, sIepHAas MOCIIb aTOMa, HYKJIOHHAs MOZICJIb aTOMHOTO SApa MPH pelieHnr (PU3UIECKUX 3a1a9;

pacno3HaBaTh (U3UYECKHUE SIBJICHHS (TIPOIECCHI) U OOBSICHATH MX HA OCHOBE 3aKOHOB 3JICKTPOJAMHAMHUKHA M KBaHTOBOMU
(GU3UKH: SJIEKTpUYECKas TPOBOAUMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MAarHUTHOC JCHCTBUS TOKa, B3aWMOCHCTBHE
MarHuTOB, JJICKTPOMArHWTHAs WHAYKIUSA, IEHCTBHE MArHUTHOTO TIOJISI Ha TMPOBOJHMK C TOKOM M JIBIDKYIIHICS 3aps,
AIIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, TIPSIMOJIMHEHHOE PaCIIPOCTPAHEHHUE CBETA, OTPAKCHHE, MPETIOMIICHHE, HHTEePhepEHITHS,
mudpakdsg W TOJSIpH3alus CBeTa, JWCHEpcusi cBera, (oroldnekTpuueckuit 3¢ dext (poTodrddexT), CBETOBOE MaBJICHUE,
BO3HUKHOBEHHE JTUHEWUATOIO CIIEKTPa aToMa BOJIOPO/Ia, €CTECTBEHHAS M HCKYCCTBEHHAS PaIuOaKTUBHOCTB;

OMHCHIBATh M3YYEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MATHUTHBIC, ONTHYCCKUEC, DIICKTPUUYECKYIO MPOBOIUMOCTH
Pa3TUYHBIX CPEXI) U AJICKTPOMArHUTHBIC SBJICHHS (TPOIECCHI), UCTIOJIB3Ys (PM3MUECKHUE BEIMYUHBI: JICKTPUICCKUAN 3apsl, CHUjla
TOKa, DJIEKTPUUECKOE HAMPsDKEHUE, dJIEKTPUICCKOE CONMPOTUBIICHNE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIDKYIAs CHuiia, padoTa
TOKa, MHIYKIHMS MAarHUTHOTO TIOjs, cuia Awmrepa, cwia JlopeHIa, MHAYKTUBHOCTh KATYIIKH, SHEPTHUS JJIEKTPUYCCKOTO M
MarHUTHOTO TIOJICH, IMEPHUOJI U YacToTa KojeOaHUW B KOJIeOATEIIbHOM KOHTYpE, 3apsjl U CHjIa TOKa B MPOIECCe TAPMOHUYECKUX
AIIEKTPOMATHUTHBIX KOJeOaHuil, (OKyCHOE PAacCCTOSHHME W ONTHYECKas CWiIa JIMH3BI, TPH ONMUCAHWW TPABUIBHO TPAKTOBATH
(M3UYECKUN CMBICIT HCIIOIB3YEMBIX BEJIMYWH, UX O0O03HAUCHUS W CIUHUIILI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMHU BEIIMUYUHAMU;

OTIMCBHIBATh M3yYCHHBIC KBAHTOBBIC SIBIICHHUS U IIPOIIECCHI, HCTIOJIB3Ys (DU3NUECKUE BEIMUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M YacTOTa CBETA, SHEPTUsS M UMITYJIbC (DOTOHA, TIEPHOJ TOJIypaciiajga, SHEPTUs CBA3M aTOMHBIX sIep, IPU
OMKMCAHUKM TPABWIBHO TPAKTOBATh (PU3MUCCKHH CMBICI HCIIOIB3YEMbIX BEIMYMH, WX OOO3HAUCHUS W CIWHHMIIBI, yKa3bIBaTh
(hOopMyJTBI, CBA3BIBAIOIINE JAHHYIO (PH3NICCKYIO BEIMUMHY C IPYTUMHU BETMUYNHAMH, BBIYUCIIATH 3HAUCHHUE (DU3NICCKOIN BETMUNHBI,

aHATM3UPOBaTh (HU3UYECKUE TPOIECCHl U SIBICHUS, UCIOJIB3YsS (M3MUECKUE 3aKOHBI M MPUHIMIBL: 3aKOH OMa, 3aKOHBI
MOCJIEIOBATEILHOTO U MAPaJUIeIbHOTO COSMHEHUS POBOIHUKOB, 3aK0H [[oyns—JIeHia, 3aKoH 3JIeKTPOMarHUTHOW WHTYKIIHH,
3aKOH MPSMOJIMHEHHOT'O PACTIPOCTPAHECHHMSI CBETA, 3aKOHBI OTPAKCHUSI CBETA, 3aKOHBI ITPEIIOMJICHUS CBETa, ypaBHECHUE DUHINITCHHA
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w1 poTodddexTa, 3aKOH COXpaHEHUsI SHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH COXPAHEHMsI DJIEKTPUUECKOT0 3apsiia, 3aKOH
COXPAaHEHHUsT MaccOBOTO 4YHCIa, MOCTyJarbl bopa, 3aKOH paguoOaKTHBHOIO pacnaja, MNpU 3TOM pPa3InyaTh CJIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA, €T0 MATEMATHYECKOE BRIPAKEHUE U YCIOBUS (TPAaHUIIbI, 001aCTH) TPUMEHUMOCTH;

ONpENENsATh HAPABJICHHE BEKTOPA MHIYKIMA MarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM, CHIIbl AmIiepa u cuiibl JIopeHna;

CTPOMUTH U OMMCHIBATh N300paKEHUE, CO3/1aBAEMOE TNIOCKUM 3€PKajioM, TOHKOH JINH30M;

BBITOJIHATH SKCIIEPUMEHTBHI 110 UCCIEA0BAHNIO (PU3NUECKUX SIBJICHUN U MPOLIECCOB C UCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX
U3MEPEHUI: TpU ATOM (OpMYJIMPOBATH MPoOJIEeMy/3aadyy W TUNOTE3y YUeOHOro HKCIEPUMEHTa, COOMpaTh YCTaHOBKY M3
MPEAI0KEHHOTO0 000pYyI0BAHHUS, IPOBOIUTH ONBIT U (DOPMYJIMPOBATH BBIBOIBI;

OCYLIECTBJISATh MPSMBIE U KOCBEHHBIE M3MEpPEHUA (U3MUECKUX BEIMYMH, NMPU 3TOM BBIOMpaTh ONTHUMAIbHBIA CHOCO0
WU3MEPEHHUSI U UCII0Ib30BaTh U3BECTHBIE METObI OLIEHKH ITOIPEIIHOCTEN N3MEPEHUM;

UCCIIEZIOBaTh 3aBUCUMOCTH (DPU3MUECKUX BEJIIMYMH C MCIOJIb30BAHHEM MPSIMBIX HW3MEPEHUIl: MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHPOBATh PE3yJIbTaThl MOJIYYEHHOM 3aBUCHUMOCTU (DU3UYECKUX BEIMYMH B BUAE TaOMUI M TpaduKoOB, AENaTh
BBIBOJIBI IO pE3yJIbTaTaM MCCIIEI0BAHMS;

coOro1aTh MpaBuia 0€30MacHOrO TpyJa MpU MPOBEACHUM UCCIENIOBAHUNA B paMKax y4eOHOIO SKCIEpUMEHTa, Y4eOHO-
HCCJIEIOBATENLCKOM U MPOEKTHOM AESITEIbHOCTH C UCTIOIb30BAaHUEM U3MEPUTEIbHBIX YCTPOUCTB U JIA0OPATOPHOIO 000PYI0BaHMS;

peliath pacu€THbIE 3a1a4u C SIBHO 3aJJaHHON (PU3UUECKON MOJEIBIO, UCTIONb3Ys (PU3NYECKUE 3aKOHBI U TPUHIIUIIBI, HA OCHOBE
aHaiM3a ycJoBHS 3aJa4d BbIOMpATh (GU3HUECKYIO MOJEINb, BbIACIATh (PU3UUECKUE BEIMUYMHBI U (GOPMYJIbl, HEOOXOIUMBIE ISl €€
pelieHusi, NPOBOAUTH PACUETHI U OLIEHUBATH PEAIBHOCTD MOJIYYEHHOTO 3HaYeHUs1 (PU3NUECKON BEITHMYUNHBI;

pemiaTh KAadyeCTBEHHBIE 3aJayd: BBICTPAWBAaTh JIOTMYECKH HENPOTUBOPEUMBYIO LEMNOYKY PACCYX ACHHM C ONOpOM Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHMUS;

UCIIOJIb30BaTh MPH PEILICHNH YUeOHBIX 33/1a4 COBPEMEHHbIE HH()OPMAaLIMOHHBIE TEXHOJIOTUH JIJIS TIOMCKA, CTPYKTYPUPOBAHMUS,
MHTEpHpPETAlUA U TMPEJCTABICHUS YYEOHOW M HAy4YHO-TIOMYJISIPHOM HH(POPMALMM, TMOJYYEHHOM M3 Pa3IMYHbIX HUCTOYHHUKOB,
KPUTHUYECKU aHATM3UPOBATH MOJIyYaeMyr0 HHPOPMAIIHIO;

OOBSCHATh MPUHUUIBI JEHCTBUS MAalllWH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, paziuyarh yCIOBUS UX O€30MacHOro
WCIIOJIb30BAHUS B IOBCEIHEBHOM KU3HU;
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NPUBOJIUTH NMPUMEPHI BKJIAZa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB

OKPY>KaIOIlIeT0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJOTHUIA;
MCIIOJIh30BaTh TEOPETUUCCKHUE 3HAHUS 110 (DU3HKE B MIOBCETHEBHOMN KU3HU JJIs1 00ecIieueHus: 0€30MacCHOCTH MPU 00paIeHun
¢ mpubopamMu M TEXHUYECKUMH YCTPONCTBAMU, JJISI COXPAHECHHS 3IOPOBbSI M COOTIOZCHUSI HOPM 3KOJIOTHYECKOTO TMOBE/ICHUS B
OKpY>Kalollen cpeje;
paboTaTh B TpyNIEe C BBITOJIHEHHEM pPa3IUYHBIX COIMAIBHBIX POJEH, IUIAHUPOBATH padOTy TIPYIIbI, PalUMOHAIBHO
pacnpenensaTb 00A3aHHOCTH U MJIAHUPOBATh JIEATEIbHOCTh B HECTAHJIAPTHBIX CUTYalMAX, aJICKBATHO OI[EHUBATH BKJIAJ KaXJI0rO

Y3 YYaCTHUKOB I'PYIIIbI B PEIIEHUE pPacCMaTPUBAEMOU MPOOIIEMBI.
TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uudposbie
Ne ii/m P Kontpoabnbsie  IlpakTHueckue (dpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchl
Pazgen 1. PU3UKA U METO/1bl HAYYHOI'O [IO3HAHUSA
bu6anoreka LIOK
1.1 ) 2
W3UKa U METOJIbl HAYYHOT'O MMO3HAHUSI htts://m.edsoo.ru/TfA1bf72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6anoreka LIOK
21 Kinematiia > https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 bubnmorexa LHOK

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka HOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bub6numoreka [IOK
32 OCHOBBI TCPMOHHAMIKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEILIECTBA. 5 bubmmoreka [JOK
' ®a30BbIC IEPEXOBI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24
Paznen 4. DJIEKTPOANHAMUKA
bubnunoreka LIOK
41 UeKTpoCTaTHia 10 1 https://m.edsoo.ru/7f41bf72
4.9 ITocTosHHBIN MEKTpUYECKU TOK. TOKH B 12 1 bubmuorexa [IOK
' Pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 22
PeszepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 3 3
11 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3jie/ioB U TeM undposbie
Ne i/ P Kourpoabubie IIpakTnyeckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypcsbl
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Paznea 1. JIEKTPOJAUMHAMUKA

MarunuTtHoe nojie. JIeKTpoOMarHuTHas bubmmoreka [JOK
11 11 1
WHIYKIUSA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4eCKHUE U JIEKTPOMArHUTHBIE 9 bubnnoreka [HOK
' KoJIe0aHust https://m.edsoo.ru/7f41c97c
59 MexaHU4eCKHUE U JIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10
Onrika https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
. bubnuoteka [JOK
4.1
DIEMEHTBI KBAHTOBOH O THKH 6 https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
4.2 Crpoere atoma 4 https://m.edso0.ru/7f41c97¢c
bu6mmorexa [IOK
4.3 A 5
TOMHOE A7pO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN
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bu6mmoreka [IOK

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 7 httos://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maroiee MOBTOPEHNE 4 ngi;;tﬁ)gﬁﬁmmwc
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Gusuka, 10 knace/ Msikumes I'.4., ByxoBues b.b., Corckuit H.H. nox penakuueii [TapdpentoeBoit H.A., AkurionepHoe

obmectBo «M3narenscTBO «IIpocBeiieHne»

» Gusuka, 11 kinace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. nox penakmueit [lapdpentreBoit H.A., AkiinonepHoe

obmectBo «M3natenbeTBo «IIpocBenienner

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA
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https://easyen.ru/index/tests/0-10?utm_source=filel utm_medium=tests

https://vk.com/olimpiada_ru

https://vserosolimp.edsoo.ru/

https://catalog.prosv.ru/category/14

https://t.me/Academy _fizika

https://t.me/Shkola_Minprosvesheniya
https://rosuchebnik.ru/material/proektirovanie-sovremennogo-uroka-fiziki-trebovaniya-k-sovremennomu-uroku-

7727/?utm_source=google.com utm_medium=organic utm_campaign=google.com utm_referrer=google.com

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://videouroki.net/blog/fizika/2-free_video/
https://interneturok.ru/book/physics/7-klass/interneturok-rekomenduet-fizika-7-za-14-urokov
https://ege-study.ru/ru/ege/materialy/fizika/videouroki/?utm_num_popup=3

https://www.getaclass.ru/#main
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https://resh.edu.ru/subject/28/11/

https://sponsr.ru/inznan/12505/Kak nauchitsya reshat zadachi po fizike videourok/
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JIner KoppeKTHPOBKHU padoyeii MporpaMmbl

Kuaacc

Ha3Banmue pa3nena,
TEMBbI

JlaTa npoBeaeHust
1o MJIAHY

puuuna
KOPPEKTHPOBKH

KoppexkrTupyrommue
MeponpHuATHS

JaTa npoBeaeHus
no gakry
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