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HOACHUTEJBHASA 3AIINCKA

[IporpamMma 1o ¢u3uke 6a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro o0Iero oopazoBaHus pazpaboTaHa Ha OCHOBE MOJIOXKEHUH U
TpeOOBaHMI1 K Pe3yJIbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTenbHOM nporpaMmsl, npenctaBieHHbIx B PI'OC COO, a Takxe ¢ yuéTom
benepanpHON paboueil mporpaMMbl BOCIIUTAHUS M KOHLEMIIMYU MpernoiaBanus yueoHoro npeamera «Dusnkay B 00pa3oBaTeIbHBIX
opranu3anusx Poccuiickoit @eneparuu, peaqn3yonmx OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

CopepxaHue mporpaMMsl 1o (PU3HUKE HANIPABICHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa oOydatomuxcs 10—
11 knaccoB npu oOydeHun ux pu3nke Ha 6A30BOM YPOBHE Ha OCHOBE CUCTEMHO-/EATEIbHOCTHOrO noaxoaa. [Iporpamma no ¢usuke
cootBercTByeT TpeboBaHusaM PI'OC COO k mniuaHUPyEeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pe3yJbTaTaM
0Oy4eHHMs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTD PeATN3alMi MEKIIPEAMETHBIX CBA3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMU
npeaMeramMu. B Hell onpenensitoTcss OCHOBHBIE L€ U3YYEHHs] (PU3UKU Ha YPOBHE CPEAHEr0 OO0IIero oOopa3oBaHus, IJIaHUPYEMbIe
pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TMUYHOCTHBIE, METAlIPEIMETHBIE, IPEAMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3HKU Ha 0a30BOM ypOBHE, B TOM YHCIIE MPEAMETHBIE PE3YJIbTATHI MO TOJaM

o0yueHus;

e cozepkaHue yueOHoro mpenmMera «Puznka» no rojgaM o0yueHusl.

®dusuka Kak Hayka o HambOosee oOUIMX 3aKOHaX MPUPOJbI, BBICTYNAs B KadecTBe y4yeOHOro NIpeaMeTa B ILIKOJIE, BHOCHUT
CYLIECTBEHHBI BKJaJ B CUCTEMY 3HaHUWA 00 okpyxaromeMm wmupe. LlkonbHbI Kypc (U3MKH — CHCTEMOOOpAa3yIOMIMM s
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB M SIBJICHUH, U3y4aeMbIX
XUMueH, ouonoruei, pusmdecko reorpaduedt u acrpoHomuei. Mcmonp30BaHWe M aKTUBHOE NMPUMEHEHHE (PU3UYECKHX 3HAHUUN
OTIpe/IeIIsIeT XapaKkTep U Pa3BUTUE Pa3HOOOPA3HBIX TEXHOJIOTHH B chepe 3HEPreTUKU, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOIYUYECHHUS
HOBBIX MaTEpHaJiOB C 3aJaHHBIMH CBOHCTBaMM U Jpyrux. M3yueHue (U3MKKM BHOCHUT OCHOBHOM BKJIaa B (POpMHpOBaHUE
€CTECTBEHHO-HAYYHON KapTHHBI MHpa OO0ydalluuxcs, B (popMUpOBaHME YMEHHUU NPUMEHSATh HAYYHBIM METOJ TMO3HAHUS MpU
BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca pu3uku uist ypoBHS CpeIHET0 00111ero 00pa3oBaHus MOJ0KEH PsI UACH, KOTOpble MOXHO pacCMaTpUBaTh Kak
MPUHLUIIBI €70 IIOCTPOCHHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH COJAEPXKUT MaTepuan U3 BCeX
paznienoB (GU3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (DU3HKHU.
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Hoesn cenepanuzayuu. B cOOTBETCTBUU C Hel mMaTepuai Kypca QU3MKH 00beTUHEH BOKPYT (u3nueckux teopuil. Bexymum B
Kypce sBisieTcs: GOpMUPOBAHUE TIPEJICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BEIIECTBE U IMOJIE.

Hoes eymanumapusayuu. EE€ peanuszanus npenrnosiaraeT MCIHOIb30BAHWE T'YMAaHUTAPHOTO MOTEHIMaNa (DU3MYECKOW HAyKH,
OCMBICTICHHE CBS3M pa3BUTUS (U3MKH C pa3BUTHEM OOIIECTBA, a TaKkKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MTPOOIEMAMHU.

Hoes npuknaonou nanpasnennocmu. Kypc (QU3MKU TpeanosaraeéT 3HAKOMCTBO C UIMPOKMM KpPYroM TEXHHYECKHX MU
TEXHOJIOTUYECKUX MPHIIOKEHUH N3Y4EeHHBIX TEOPUIl U 3aKOHOB.

Hoes sxonocuzayuu peann3yercss HIOCPEICTBOM BBECHHS SJIEMEHTOB COJIEPKaHUsI, MOCBIIIEHHBIX SKOJIOTUYECKUM MTpodiieMam
COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKM U TEXHOJIOTHH, a Takke OOCYXIeHHUS NpoOJieM palloHaIbHOIO
IPUPOOIOIB30BaHUS U SKOJIOTMUECKOM O€30MacHOCTH.

CrepXHEBBIMU d3JIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpPEAHETO O0OIero o0pa3oBaHUS SBIAIOTCA (U3MUYECKHUE TEOPHUH
(popmupoBaHue npeacTaBIeHUN 0 CTPYKTYpe MOCTPOEHUST (PU3NYECKON TEOPUH, PO (yHIaMEHTAIbHBIX 3aKOHOB U MPUHIUIIOB B
COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, IPAHUILIAX MPUMEHUMOCTU TEOPHM, Uil ONMCAaHUS E€CTECTBEHHO-HAYUYHBIX SIBICHUN U

MIPOIIECCOB).
CHCTeMHO-IEATETPHOCTHRIN TTOXO0 B Kypce (PU3MKHM peamu3yeTcs MPEeXIe BCEro 3a CUET OpraHU3alUH dKCIIEPUMEHTATBHON
nesitenbHOCTH oOydaromuxcs. s 06a30BOro ypoBHS Kypca (HU3MKM — 3TO HCIOJIB30BAaHUE CHUCTEMBI (POHTAIBHBIX

KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX PadOT, KOTOphIE B MporpaMMe Mo (PU3UKe OOBETUHEHBI B OOIIMI CIUCOK
YUEHUYECKUX TPAKTUYECKUX paboT. BrineneHune B yKa3aHHOM NEpeyHe JIabopaTOpHBIX pabdOT, MPOBOAMMBIX JUIsl KOHTPOJS H
OILICHKH, OCYIIECTBISIETCSI YYaCTHHKAaMHU OOpa30oBaTENIbHOTO MpoIlecca MCXOAS M3 OCOOCHHOCTEH TUIAHMPOBAHMSI M OCHAICHHUS
kaOuHeta ¢(usuku. [lpu sToM obOecrmeunBaeTCcs OBJIaJeHHWE OOYYAIOUIMMUCS YMEHHUSMH TPOBOJUTH KOCBEHHBIE H3MEpEHUs,
UCCIJIEIOBaHMsSI 3aBUCUMOCTEN (PU3UYECKUX BEJIMYMH U MOCTAHOBKY OIBITOB 10 MPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yAenseTcs peleHHI0 pacu€THBIX U KaueCTBEHHBIX 3a1a4. [Ipu sToM i pacu€THbIX 3a/1a4 MPUOPUTETOM
ABIISIIOTCS 3a/1a4M C SIBHO 33/J1aHHOM (PU3UYECKON MOJIENbIO, MO3BOJISIONINE IPUMEHSITh U3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pazjeNia Kypca, TaK M MHTETPUPYS 3HAHHS W3 Pa3HBIX pasfenoB. (s KauyecTBEHHBIX 3a7ad MPUOPHUTETOM SIBIISIOTCS
3a/laHus Ha 0OBSICHEHUE MPOTEKaHUsI (PU3NYECKUX SBJICHUM U MPOILIECCOB B OKPYKAIOIIEH *KU3HM, TpeOyrolre Bbioopa Gpuanyeckomn
MOJIEJIH JIJIsl CUTYallH MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu @I'OC COO k maTepuaibHO-TEXHHUYECKOMY OOECHEeUeHHI0 y4eOHOro mpoiecca 0a3oBbIi
YpOBEHb Kypca (PM3UKH Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHUs J0DKEH U3YdaThCsl B YCIOBUSAX MPEAMETHOTO KaOnHeTa (GU3UKU
WIA B YCIIOBUSX HMHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IuKkjia. B kabuHere (QU3MKH TOMKHO OBITH
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HeoOxoMMoe J1abopaTopHOe 000PYAOBAHME JAJISl BBHIMOJHEHHUS YKAa3aHHBIX B MPOrpaMMe Mo (pU3MKe YUEHHYECKUX MPAKTHUYECKHUX
paboT 1 IEMOHCTPAIIMOHHOE 000PYAOBAHHUE.

JlemoHCTpaninoHHOEe 000pyJIOBaHUWE (QOPMUPYETCSI B COOTBETCTBUM C MPUHIUIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH U
oOecreynBaeT MOCTAHOBKY MEPEUMCIECHHBIX B MporpamMMme Mo (U3MKE KIIOUYEBBIX JIEMOHCTPAIMM JJisi MCCIEAOBAHUS H3y4aeMbIX
SBJICHUH U MPOIIECCOB, SMIIUPUYECKHUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpymOBaHHE MJIsi YUCHUUYECKHX MPAKTUYECKUX PAOOT GopMHpyeTCcs B BUIE TEMATHYCCKUX KOMIUJICKTOB U
oOecrieunBaeTcs B pacu€Te OAHOTO0 KOMIUIEKTa Ha JBYX oOydvaromuxcs. TeMarnueckre KOMIUIEKThI 1a00paTOpHOTro 000py10BaHUs
JOJKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM HCIIONb30BAHUM AHAJIOTOBBIX M LU(PPOBBIX MPHUOOPOB, a TaKKe KOMIIBIOTEPHBIX
MU3MEPUTENLHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU LIEJIIMU U3y4Y€HHUs PU3UKHU B 001IEM 00pa30BaHUU ABIIAIOTCS:

o (opmHpoBaHHE HHTEPECA M CTPEMIICHHS O0YUAIOUXCA K HAYYHOMY M3YYCHHIO IPUPOJIBI, PA3BUTHE UX UHTEIICKTYaTbHBIX

U TBOPUYECKHUX CIIOCOOHOCTE;
e pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJE€ IO03HAaHUS U (POPMUPOBAHUE HCCIEAOBATEIbCKOTO OTHOIICHUS K
OKPY>KaIOIIUM SIBIICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PECHHS KaK pe3ylbTaTa M3YUYEeHHS OCHOB CTPOCHHMS MaTepuu M (yHIaMEHTAIbHBIX

3aKOHOB (DPU3HKHU;
e (opMupoBaHUE YMEHHI OOBICHATH SBJICHUS C UCIIOJIb30BAaHUEM (DU3UUECKUX 3HAHUN U HAYYHBIX JOKA3aTeNbCTB;
e (opMupoBaHue NpeCTaBICHUN O pOJId (PU3UKH JIJIsl PA3BUTHS PYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.
JlocTmkeHne STUX IeJiell oOecreunBaeTcsl peleHueM CIEAYIOMMX 3a7ad B MPOLEcCe M3ydeHHUs Kypca (PU3UKHM Ha ypOBHE
cpeaHero oo1ero oopa3oBaHuUs:
e IMpHOOpeTeHHEe cHUCTEeMbl 3HaHMM 00 OOHMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHUSX, BKIIOYas MEXaHHKY,
MOJIEKYJISIPHYIO (DU3HKY, STIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U DJIIEMEHTHI acTPODU3UKH;

e (opMupoBaHUE YMEHHI MPUMEHATH TEOPETHUECKHE 3HAHUS ISl OOBSICHEHUS (M3MYECKUX SBJICHHUM B MPUPOJE U IS
MPUHATHUS TIPAKTUICCKUX PEIICHUN B TIOBCETHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHHS Pa3IMYHBIX 3a/ad C SIBHO 3aJaHHOW (pu3MUeckol MOMemblo, 3ajad, MOoIpa3yMEBAarOIINX
CaMOCTOSITENIbHOE CO3/JaHNe (PU3UUECKON MOJIEIH, aJleKBaTHOM YCIIOBUSM 3a]1auH;

e TMOHMMaHHE (U3HUYECKUX OCHOB M TNPUHIMIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB M TEXHOJIOTMYECKUX IPOILIECCOB, UX
BJIMSTHHSI HA OKPYKAIOIIYIO CPENy;
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e OBJAJICHUE METOJAMU CaMOCTOSTEIBHOIO TUTAHUPOBAHHMS W TIPOBENCHHS (PU3NYECKUX DSKCIEPUMEHTOB, aHalu3a |
WHTepIpeTanuu nHPOopMaIiu, OnpeeIeHHs JOCTOBEPHOCTH MTOJIYYCHHOTO pe3yIbTaTa;
e CO3/IaHUE YCIOBUM ISl pa3BUTUS YMEHUHN TPOEKTHO-UCCIEI0BATEIIbCKOM, TBOPUECKOMN NE€ATEIbHOCTH.
Ha usyuenue ¢pusuku (6a30BbI ypOBEHB) Ha YPOBHE CpeIHEr0 00IIero odpazopanus otTBoauTcs 136 yacos: B 10 kimacce — 68
yacoB (2 yaca B Hezelnto), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).
[Ipenyaraemeiii B mporpamme mo ¢Gu3MKe TMEpedeHb JTA00OPATOPHBIX M MPAKTUYECKUX Pa0OT SBISACTCS PEKOMEHIOBAHHBIM,
YUUTENb JeJIaeT BHIOOP MPOBEICHUS TAOOPATOPHBIX PA0OT U OMBITOB C YYETOM UHAUBUAYATBHBIX OCOOEHHOCTEN 00yUYaromuXcs.
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COILEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. @u3uka 1 MeTOAbI HAYYHOTO MIO3HAHUSA
duznka — Hayka o npupoze. HaydHnsle MeTObI TO3HAHUS OKpPYXKarolero mupa. Posb skcriepuMeHTa U TEOpUH B MPOLECCE
MO3HAHUS MPUPOJBI. DKCIIEPUMEHT B (PU3UKE.
MopnenupoBanue (U3MYECKUX SBJICHUA M npoueccoB. Hayunwle rumore3pl. PuU3NYECKHE 3aKOHBI U TEOpUU. [ paHUIIbI
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpUHIIUTT COOTBETCTBHUSL.
Pounb 1 MecTo (pu3uKu B pOPMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUpPa, B IPAKTUUYECKON AESITEIbHOCTHU JIOACH.
Jlemoncmpayuu
AHanoroBble ¥ U(PPOBbIE U3MEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamurka
Mexanunueckoe arxeHrne. OTHOCUTEIBHOCTh MEXaHUUYECKOTo ABMKEeHUA. Cucrtema orcuéra. Tpaekropus.

[lepemenienune, CkOpoCcTh (CpeiHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MATEpUaIbHON TOUKU, X MPOEKIMH Ha OCU
cucteMbl KoopauHat. ClioxkeHue MepeMeNieHUui U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHENWHOE ABMKEHUE. I'paduku 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS,
MyTH U TIEpEMEILEHUSI MaTEPUATbHON TOUKH OT BPEMEHHU.

CBobOosHOE TIazieHue. Y CKOpeHUe CBOOOHOTO MaJACHUS.

KpusonunenHnoe aBrkeHue. J[BUKEHNE MATEPUAIIBHON TOYKH MO OKPYKHOCTHU € IMOCTOSIHHOW 110 MOZYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JTUHEHHast ckopocTk. [leprnon n yactoTta obpamienus. LieHTpocTpeMuTenbHOE YCKOpPEHHUE.

TexHruecKre ycTpoicTBa M MPAKTUYECKOE TPUMEHEHHUE: CITIUOMETP, IBUKEHUE CHAPSI0B, LIEITHBIE M PEMEHHBIE TIEPEIayu.

Jlemoncmpayuu

Mopenb cucteMbl 0TCYETA, MILTIOCTPALUsl KHHEMATHUYECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3oBanue ABMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonienue nBmxeHus Tena, OpoieHHOro Mo YTJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.
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Hanpagiienue ckopoCcTy NMpu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomol

N3ydenne HepaBHOMEPHOIO JIBUKEHUS € LEIBIO ONPENEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY ITYTAMU, TPOMIEHHBIMH TEJIOM 3a MOCIEA0BATEIbHBIE PABHBIC IPOMEKYTKHA BPEMEHU MIPU
PaBHOYCKOPEHHOM JBH>KEHHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBMKEHHUs MIApUKa B BA3KOM )KUIKOCTH.

N3yuenue ABMKEHUS Tea, OPOLMIEHHOTO TOPU30OHTAIBHO.

Tema 2. lunamuxa

[Tpuauun otHOcuTenpsHOCTH [ anmiies. [lepBeiit 3akoH HeroToHA. MIHEpIIMaIbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuina. [Tpuanun cynepno3unuu cuii. Bropoit 3akon HeroToHa 11t MatepuanbHOM TOUKHU. Tpernil 3akoH HeroToHa
IJI1 MAaTEPUATTBHBIX TOYEK.

3akoH BceMupHOTro TsAroteHus. Cuna tspkectu. IlepBas kocMuyeckasi CKOpOCTb.

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

Tpenne. Bunpsl Tpenust (mokosi, cKoibxkeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHUS CKOJIbKEHUS M cuia
Tpenust nokosi. Koadduuuent tpenns. Cunia COnpoTUBICHUS NMPU JBHKCHUU TeJa B KUIKOCTU UIIU rase.

[ToctynarenbHOE U BpalllaTeIbHOE JBMKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpalieHus. [lnedo cunbl. YcnoBus paBHOBECUS TBEPAOTO TEIIA.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE ITPUMEHEHUE: TTOAINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME HEPIU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CroxeHune Chil.

3aBUCUMOCTD CUJIBI YIIPYTOCTH OT JAeOpMaIiii.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U NTAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuol
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Nzyuenue nBuxeHus Opycka 1o HaKJIOHHOM ITOCKOCTH.

HccnenoBadue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM 00pasiie, OT uX AehOpMAIIHH.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3axoHbl COXpaAHEHUA 8 MeXAHUKE

NmMnynbc MaTepuanbHOl TOUKH (Tesa), CUCTEMbl MaTepHAIbHBIX TOYEK. IMIyNbCc CUIIBI U U3MEHEHHE UMITYJIbCa Tela. 3aKOH
COXpaHEHHS UMITYJIbCa. PEakTUBHOE IBUKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunertuueckas sHeprusi MatepuanbHOi TOUku. Teopema 00 M3BMEHEHUN KHHETUYECKON YHEPTUH.

[ToTenmumanbHas 3Heprusi. [loTeHnuanbHas sHeprust ynpyro jaeopMupoBaHHOM MpyKuHbI. [loTeHlManbHas SHEprus Tena
BOJIM3U MTOBEPXHOCTU 3EMIIU.

[ToTeHnMaIbHBIE U HEMOTEHIHAIbHBIE CUJIbI. CBsI3b PabOThl HEMOTEHIUAIBHBIX CHJI ¢ U3BMEHEHUEM MEXaHUYECKOW IHEPTUu
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Ypyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUYeCKHe yCTPOMCTBA U MPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOTIEP, MTPYKUHHBIN MUCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIMATLHON YHEPTUU B KHHETHUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3ydenne abCOMIOTHO HEYNIPYTOro yiapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSIHBIX MasiTHUKOB.

UccnenoBanue cBsi3u pabOTHI CHIIBI C K3BMEHEHUEM MEXaHUYECKOW DHEPTUU Tejla Ha IPUMEPE PACTIKEHUS PE3UHOBOTO JKTyTa.

Paszpnes 3. MousiekyasipHas pu3nKa ¥ TEPMOAUHAMHMKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOpUM W WX OIBITHOe OOOCHOBaHWE. BpoyHOBCKOE IBMKEHHE.
Hubdysus. Xapaktep ABUKEHUS U B3aUMOJCHCTBUS YaCTHI] BeIIeCcTBA. MoJien CTpOSHUS Ta30B, KUIKOCTEH M TBEPIBIX TEN U
0OBbsSICHEHHE CBOMCTB BEIIECTBAa HAa OCHOBE 3THX Mojenei. Macca u pasmepbl Mojekyd. KomuuectBo BemiectBa. [locrosiHHas
ABorazpo.
TerutoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcusi.
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Monens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJEKYJISPHO-KMHETHYECKONH TEOpUH HeaJbHOro rasa. AOCOIIOTHas
TeMIEpaTypa Kak Mepa CpeIHEW KHHETHYECKOW JHEPIrUH TEIUIOBOrO JBMKEHMA dactul rasa. [llkama temmneparyp KenbBuHa.
I'azoBble 3akoHBI. YpaBHeHHe MeHneneeBa—Kiamneiipona. 3akoH [lanproHa. M3omponeccsl B MACATbHOM ra3e C IMOCTOSHHBIM
KOJIMYECTBOM BelecTBa. ['paguueckoe npeacraBieHue M30IpoOLECCOB: U30TEpMa, U30X0pa, u3o0apa.

TexHuyeckne ycTpoiucTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIKE JUCKPETHOE CTPOCHHUE BEIIECTBA, GoTOrpaduu MOJIEKYI OPTaHUYECKUX COSAMHEHUIA.

OnbiThl 110 MU HY3UN KUAKOCTEH U ra30B.

Mojiens OpOyHOBCKOTO JIBUKEHMSL.

Mogens onbita lTepHa.

OnBITEI, TOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIPHOTO B3aNMOICUCTBUS.

Mogens, WILTIOCTPUPYIOIIas IPUPO1y AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA UJICAJIBHOTO ra3a, U30MPOIECCHI.

Yuenuueckuit sxcnepumenm, 1abopamopnsle pabomuwl

OmnpeneneHne Macchl BO3JlyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE M3MEpPEHUH O0OBbEMa KOMHATHI, JaBICHUS M TEMIIEpaTypbl
BO3/yXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEK1y TTapaMeTpaMU COCTOSIHHS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHnamuyeckasi cucremMa. BHYyTpeHHssl SHeprusi TEpMOJIMHAMUYECKOW CUCTEMBI U cloco0bl €€ n3MeHeHus. KommuecTBo
TEIJIOTHl U paboTa. BHYTpeHHss1 SHEPrusi OJJHOATOMHOIO MACAIbHOIO ra3a. Bupl Tersonepenayn: TEMIONPOBOAHOCTb, KOHBEKIIHS,
U3JIy4eHue. Y IeIbHas TEIUIOEMKOCTD BellecTBa. KoanyecTBo TEIIOThI PU TeIUIonepeaaye.

[Tonsitue 06 agmabatHoM mporecce. IlepBbiil 3aK0H TepMmoauHaMuku. [IpuMeHeHue MepBOro 3akoHa TEPMOJIWHAMUKH K
usornpoiieccam. ['padudeckas naTepnperanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B IPUPOJIE.

TennoBeie wmammuubl. [lpuHIUTIBL AEHUCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHusi HHEPrHMM B TEIJIOBBIX MAallIMHAX.
Koaddumment nonesnoro nerictBus TeruioBoi mamuabl. [{ukn Kapro u ero koadduimeHT mosie3Horo neicTBus. IKOJIOTHIECKUE
pOOJIEMBI TETIJIO3HEPTETUKH.

TexHuueckue yCTpoMCTBA M MNPAKTUUYECKOE NPUMEHEHHE: JBHUTaTellb BHYTPEHHEro CropaHusi, OBITOBON XOJOIUIBHHUK,

KOHIUIIMOHEDP.
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Jemoncmpayuu

H3MmeHeHrne BHYTpEHHEH SHEpPruu Tella MpU COBEPILICHHH PabOThl: BbUIET MPOOKU M3 OYTBUIKM TOJ JEWCTBHUEM C)KATOTO
BO3/yXa, HarpeBaHue 3pupa B JaTYHHOU TpyOKe IMyTEM TpeHus (BUACOAEMOHCTPALINSA).

M3MeHeHre BHYTpEHHEHN 3Hepruu (TeMiieparypsl) Teja pu Temionepeaaye.

OmnbIT 10 agnabaTHOMY PaCUIMPEHUIO BO3IyXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu mapoBoii TypOWHBI, IBUTATENs] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIS.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol
N3mepenune yaeinbHON TEIITOEMKOCTH.

Tema 3. Aepecammnsvie cocmoanus eeuwyecmea. Dazosvie nepexoowl

[TapooGpa3oBanue u koHAeHcaus. Mcnapenue u kunenue. AOCOTIOTHAsE U OTHOCUTEbHAS BJIaKHOCTh BO3yXa. HachllieHHbII
nap. Y ienpHas TeIioTa napooodpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucrammmyeckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KpucTauioB. JKuakue kpuctamibl. COBpeMEHHbIE
Marepuaibl. [InaBnenue u kpuctaymzanus. Y aenbHas TeroTa miasienus. CyOaumanus.
VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU MOJTYyYEHHs
COBPEMEHHBIX MAaTE€pPUaJIOB, B TOM YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoiicTBa HACBIEHHBIX NIAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CnocoObl U3MepEeHUs BIAXKHOCTH.

Habintoienne HarpeBaHus U MJIaBJICHUS KPUCTAIIIMYECKOIO BELIECTBA.
JleMOHCTpalusi KpUCTaJIOB.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3mepeHre OTHOCUTENbHON BIIaXKHOCTH BO3/1yXa.

Pa3znes 4. JiaekTpoanHaMuKa
Tema 1. dnekmpocmamuxa

OnekTpuzanus Tel. DIJEeKTpuueckuil 3apsn. J(Ba Buaa 3IIEKTPUUECKUX —3apsi/iOB.

[IpoBOOHWKHN, OUANEKTPUKH U
MTOJIYITPOBOJIHUKH. 3aKOH COXPAHEHUS IEKTPUUECKOro 3apsia.
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B3aumopeiicteue 3apanoB. 3akoH Kyinona. ToueuHblid 37€KTpUYECKHN 3apan. Diekrpuyeckoe nose. HanmpsxEHHOCTh
3IEKTPUYECKOTO Mo, [I[puHIKN Cynepno3unuu 3JIEKTPUIECKUX MOJeh. JINHUY HanpsiKEHHOCTH AIEKTPUYECKOTO TTOJIS.

PaGota cun »snextpocraruyeckoro mnons. I[lorenuman. PasHocte mnoteHnumanoB. [IpoBOAHMKM W AMDIEKTPUKH B
ANEKTPOCTATUYECKOM NoJie. [usnekTpruueckasl MpOHUIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DneKTpoEMKOCTh MIIOCKOTO KOHJIEHCATOPA. DHEPTHUs 3apsKEHHOT0 KOHACHCATOpA.

TexHnueckne YCTpPOWCTBA W IPAKTUYECKOE NPUMEHEHHE: DICKTPOCKOMN, BJICKTPOMETP, 3IJIEKTPOCTATUYECKAs 3aluTa,
3a3eMJICHHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN anmapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3auMopenicTBHE HARNEKTPU30BAHHBIX TEIT.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

IIpOBOIHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTA.

JIMAIIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTbD JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOPA OT IUIOMIAIN [UIACTUH, PACCTOSHUS MEKY HUMHU U TUDJICKTPUUECKON
MIPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mMepenune 35eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUUECKUM TOK. Y CJIIOBUS CYILIECTBOBAHUS JIEKTpUUecKoro Toka. Microunuku Toka. Cuia Toka. [IocTosITHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y IEJIbBHOE CONpOTHUBIEHUE BellecTBa. llocimemoBarenbHOe, NapalieIbHOE, CMEIIAHHOE
COEJIMHEHUE MPOBOIHUKOB.

Paborta snexrpuueckoro Toka. 3akoH [[xoymns—JIeHiia. MOITHOCTB AIEKTPUUYECKOTO TOKA.

OJNEKTPOJIBIXKYIIasi CUJIa M BHYTPEHHEE COINPOTUBICHHE WCTOYHHMKA TOKa. 3akoH Owma [ TOJHOW (3aMKHYTOM)
3NeKTpruYecKou uenu. KopoTkoe 3aMbIKaHUE.

DJIEKTPOHHAs MPOBOJMMOCTh  TBEPABIX META/UIOB. 3aBUCUMOCTh  CONPOTUBJIECHHUS METAJUIOB OT  TEMIIEPATYPHI.

CBepXIpOBOJIUMOCTb.
[okymeHT co3aaH B anekTpoHHon copme. Ne 39 ot 15.11.2023. NcnonHutens: CubaratynnuH M.T. r'.?ﬂEKTPOHHbIﬁ
Ctpanuua 11 n3 113. CtpaHuua cosgana: 15.11.2023 10:06 =¥ TATAPCTAH



DneKTpUYeCKHil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX TYYKOB.

[TonynpoBonuuku. CoOcTBEHHass W NpUMECHas MPOBOAMMOCTb  MOJYNPOBOAHMKOB. (CBoicTBa  p—n-nepexona.
[TosrynnpoBOTHUKOBBIE TPUOOPBI.

DNEKTPUYECKNN TOK B PACTBOPAX U PACILIABAX AICKTPOIUTOB. DIIEKTPOIMTHYECKAs TUCCOLUALNS. DIICKTPOIIH3.

DnexkTpuyecKuid TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOATENbHBIN pa3psia. Monuus. [1nazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MNPUMEHEHWE: AaMIEPMETpP, BOJIBTMETP, pPEOCTaT, HWCTOYHHUKU TOKa,
AJIEKTpOHArpeBaTesIbHbIe IPUOOPHIL, IJIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP COIIPOTUBIICHMSI, BAKYYMHBII AHOJI, TEPMUCTOPHI
1 (OTOPE3UCTOPHI, MOTYIIPOBOAHUKOBBIN AHOJ, FAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cUilbl TOKAa U HATIPSKEHUS.

3aBHUCHUMOCTD COIIPOTHUBJICHUS HUIMHAPHUYCCKHUX ITPOBOJAHUKOB OT JIJIMHBI, IJIOIIAAN ITOIICPCYHOTO CCUCHUA U MaTCpHraia.
CmMmernranHoe COCANHCHUC ITPOBOAHUKOB.

[Ipsimoe u3MepeHue 3AEKTPOABMKYIIEH cuibl. KOpoTKOe 3aMblKaHHWE TajdbBAHMYECKOIO 3JIEMEHTA U OIEHKAa BHYTPEHHETO
COITPOTHUBJICHUA.

3aBUCHUMOCTh COMPOTUBIJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psat U MpOBOAUMOCTH BO3/1yXa.

OnHOCTOPOHHSISE TPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3ydyeHne cMEIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3Mepenune 35eKTpOABUKYILEN CUIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHMUS.

Habmronenue ammekTpoiusa.

MesknpeaMeTHbIE CBSA3H

Nzyuenne kypca ¢uszuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISECTCS ¢ YUETOM COJEPKATETBLHBIX MEXKITPEIMETHBIX CBI3EH
C KypcaMu MaTeMaTUKHu, OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemuvie noHsamusi, CBI3aHHBIE C W3YYECHHUEM METOJOB HAyYHOTO TO3HAHUS: SIBJICHHE, HAy4YHBINH (DakT, TrUmoresa,
¢dbu3ndeckas BeTUInHa, 3aK0H, TEOpusl, HAOJII0IeHNE, SKCTIEPUMEHT, MOJICIUPOBAHUE, MOJIETh, U3MEPEHHE.
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Mamemamuxa: penieHHEe CHCTEMbl ypaBHEHUH, JHMHeWHas (QyHKuus, mapaboia, runepOona, ux rpaduKu M CBOWCTBA,
TPUTOHOMETpHUUECKHe (QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U MX
IIPOEKIMHU Ha OCH KOOPJMHAT, CIIOKEHNUE BEKTOPOB.

buonocus: MexaHWYecKoe JABM)KEHUE B KUBOW mpupone, AudQys3us, ocMOC, TEIIIOOOMEH >XMBBIX OpPraHU3MOB (BUIbBI
TEIJIONEepeIaun, TEMJIOBOE PABHOBECHE), JJIEKTPUUECKUE SIBJICHUS B )KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA
TBEPBIX TEIN, KUIKOCTEN U Ia30B, dJEKTPUUECKUE CBOMCTBA METAJUIOB, AIEKTPOJIUTHYECKAs JUCCOLMALIMS, TaJbBAHHKA.

I'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocusn: mnpeoOpa3oBaHME IBMKEHUHA C MCIOJNb30BAHMEM MEXAHU3MOB, YUYET TpPEHUS B TEXHUKE, MOAIINUIHUKH,
HCII0JIb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHUKE (paKeTa, BOAOMET U APYTHE), IBUraTElb BHYTPEHHETO CrOpaHU s, TapoBast
TypOvHa, OBITOBOM XOJOJWJIBHUK, KOHJIULMOHEP, TEXHOJOTHHM IMOIYYEHUSI COBPEMEHHBIX MAaTepuaioB, B TOM YHCIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTATUUECKas 3alUTa, 3a3€MJICHHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBINA MPUHTED,
AJIEKTpOHArpeBaTesIbHbIe IPUOOPHI, JEKTPOOCBETUTENbHBIE TPUOOPHI, ralbBaHUKA.

11 KUIACC

Pa3znen 4. JiaekTpoauHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKUUSA

[TocTossHHBIE MarHUTHI. B3anMO1€MCTBHE TTOCTOSTHHBIX MAarHUTOB. MaruuTtHoe 1nose. Bekrop MarautHON uHAYKUUK. [IpuHIun
CYIIEpIO3UIIMM MArHUTHBIX TOJel. JIMHMM MarHUTHOM WHIAyKUWW. KapTWHa JTUHWKA MarHWUTHOM WHIYKUIHU TOJIS TMOCTOSIHHBIX
Mar"HuToB.

MarauTHoe moJjie TPOBOJHUKA C TOKOM. KapTMHa JMHUNA WMHIYKIIMA MArHATHOTO MOJIA JJIMHHOTO MPSMOrO NMPOBOJHUKA U
3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzanmoaencTBrue mpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenria, e€ Moaynb U HampasieHue. [|BuKeHNE 3apsHKEHHOW YaCTHUIlBI B OJTHOPOJHOM MAarHUTHOM moJje. PaboTa cuiisl
JlopeHiia.

SIBrieHUE HJIEKTPOMArHUTHON MUHAYKIMU. [IOTOK BEKTOpa MarHMUTHOW MHIYKIMH. DJICKTPOABMKYILAS CHJIA MHAYKIHAHU. 3aKOH
3neKTpoMarHuTHoU uHaykiun dapanes.
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BuxpeBoe »siekTpuyeckoe IMoje. IIEKTPOABIKYIIAs CUJIa WHIYKIUU B MPOBOJHHUKE, IBHXKYLIEMCS IOCTYNATEIbHO B
OJIHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTD. SIBIEHHE CAMOMHAYKIWA. DIIEKTPOABUKYILAS CUJIa CAMOUHIYKIIHUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOCTOSHHBIE MArHUThI, AJIEKTPOMArHUTHI, SJEKTPOJBHUIATENb,
YCKOPUTEIU AJIIEMEHTAPHBIX YaCTHL], THAYKIIUOHHAS €Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MarHUTHBIM TOJIEM.

JIvHMY UHIYKIIMY MarHUTHOTO TOJIS.

B3anmoneiicTBrE 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevicTBue cuibl JIopeH11a Ha MOHBI DJIEKTPOJIUTA.

SIBneHuE EKTPOMATHUTHON UHIYKITUU.

IIpasuo Jlenua.

3aBUCHUMOCTb JICKTPOJABUKYILEH CHIIBI MHIYKIIMHU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MOTOKA.

SIBneHue cCaMOMHAYKITUU.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomuol

N3ydeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

Uccnenosanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMAarHUTHON MHAYKIIUH.

Pasnen S. KosieOanusi 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbIE KONEOAHUA
KonebarenbHas cucrema. CBoOOIHBIE MeXaHUuecke Konedanus. ['apmonnyeckue konebanus. [lepuon, yacrora, aMmnTyaa u
¢daza konedbanuil. IIpyxuHHBII MagTHUK. MareMaTWyecKuil MasTHUK. YpaBHEHUE rapMOHMUYeCKHX KosieOanuii. IIpeBpaienue
SHEPrUM NMPU TAPMOHUYECKUX KOJIEOAHUSX.
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Koneb6artenpupiii koHTYp. CBOOOJHBIC SJIEKTPOMArHUTHBIC KOJICOAHUS B HICATHLHOM KOJIeOAaTeThbHOM KOHTYpE. AHAIOTHS
MEXK]ly MEXaHUYECKHUMHU M 3JEKTPOMArHUTHBIMH KolsieOanusiMmu. @opmyrna ToMcoHna. 3akOH COXpaHEHHsSI PHEPTUU B HUCATHLHOM
K0J1e0aTeIbHOM KOHTYpE.

[IpeacraBinenre o 3aTyxarolmux KosieOaHusX. BblHyXIeHHbIe MexaHuueckue KoJjebanusi. Pe3zonanc. BrwiHyXIeHHbBIE
AIIEKTPOMATrHUTHBIE KOJICOAHW.

[lepemenHblil Tok. CHHYCOMAAIbHBIA MEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancpopmarop. I[IpousBoacTBo, mnepenaya W MNOTPEOJCHUE JICKTPUUYECKON SHEPruu. OKOJOTUYECKUE PHUCKU IPHU
MIPOMU3BOJICTBE AEKTPO3HEPrun. KylbTypa NCIOab30BaHUs SJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HMU.

TexHuyeckre ycTpoWCTBA U MPAKTUUECKOE MPUMEHEHHE: DJIEKTPUUECKUN 3BOHOK, T'€HEPATOp MEPEeMEHHOr0 TOKa, JIMHUU
aNEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoieOaTenbHOM CUCTEMbI (IPYKUHHBIN WM MaTEMaTUYECKUM MAsITHUK).

HaOnronenue 3aryxaromumx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezoHanca.

CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuuuiorpaMMbl (3aBUCUMOCTH CUJTBI TOKA U HAIIPSIKEHUSI OT BPEMEHH ) JUTsI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onaHc npu nmociie10BaTeIbHOM COEUHEHNN PE3UCTOPA, KATYIIKA MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopenb TMHUY 3JIEKTpOonepe1ayn.

Yuenuueckuui sxcnepumenm, n1abopamopHuie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/IAa MAJIBIX KOJIEOAHU Tpy3a Ha HUTHU OT JIJTMHBI HUTU U MACChI rpy3a.

Hccnenoanre nepeMEHHOr0 TOKa B LIEMH U3 TTOCIEA0BATEIBHO COCIMHEHHBIX KOHICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE B0JIHbL

MexaHnuueckue BOJIHBI, YCIoBUsl pacnpocTpanenus. Ilepuoa. CkopocTh pacnpocTpaHeHUs W JJIMHa BoJiHBL. [lomepeunsie u
MPOI0JIbHBIC BOTHBL. THTEpdepeHus u nudpakius MeXaHHIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
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DNEeKTPOMAarHUTHbIE BOJHBL. YCIOBHS H3JIy4€HHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHtanus BexktopoB E, B, V B
AJIIEKTPOMArHuTHOW BoJHE. (CBOWCTBA JNEKTPOMArHUTHBIX BOJH: OTpPaXCHHE, MPEIOMIICHHE, MOoJApu3auus, Judpaxius,
uHTephepeHuust. CKopocTh MEKTPOMArHUTHBIX BOJIH.

[lkana 31eKTpOMarHUTHBIX BOJIH. [IpMeHEeHNEe AIeKTPOMAarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBUAcHUA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHnueckue ycTpoWCTBa M IPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI, YJIbTPAa3BYKOBas IUAarHOCTHKA B
TEXHHUKE U METULMHE, pajap, paAuoNpUEMHIUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebimomieecs Te0 Kak HCTOYHUK 3BYKa.

Habitoienue otpaskeHus U NpeaoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHnu u 1udpakium MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBs3M rpOMKOCTH 3ByKa U BBICOTBI TOHA C aMILTUTYI0M U 4aCTOTOM KoJieOaHUM.

HccnegoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHE, TPEIOMIIEHUE, OspU3anus, Tudpakiuus, MHTepEepeHLIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpssMonuHeHOE pacnpocTpaHEHHE CBETa B OAHOPOJHOU cpene. JIyu ceera. ToueuHbId MCTOYHUK
CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHusl cBeta. [locTpoeHne n3o0paxeHuii B INIOCKOM 3epKajie.

[IpenomiieHne cBera. 3aKOHbBI IPEIOMIICHHUSI CBETAa. AOCOJIOTHBIN MoKa3aTelpb npenomiieHus. [lonHoe BHyTpeHHee OTpakeHHE.
[IpenenbHBIN Yol MOJTHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceeta. CioxHBIN coctaB Oenoro cBeta. LIBerT.

CobOuparone U pacceuBaromiyde JUH3bl. ToHKasg JuH3a. DOKYCHOE pPACCTOSHUE W ONTHYECKas Cuila TOHKOW JIMH3BL
[TocTpoenune n300pakeHnil B COOMPAIOIINX U PacCeUBAIOIIMX JIMH3aX. DOopMyiia TOHKOW JUH3bI. Y BEJIMUEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBast ontuka. Uuatepdepennus ceeta. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUSI HAOMIOEHNS MAaKCUMyMOB U MUHUMYMOB B
MHTEePPEPEHIITMOHHON KApTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHHUKOB.
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Hubpakmuss cBera. JlubpakumonHass peméTka. YCIOBHE HAONMIOJACHUS TJIABHBIX MAaKCHMyMOB TIpH  TaJCHUU
MOHOXpPOMaTHUYECKOTO CBETa Ha JU(PPAKIIHOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckne ycTpocTBa M MpPAKTUUYECKOE MPUMEHEHHE: OYKH, Jyma, (poroammapar, MPOSKIMOHHBIN ammapar, MUKPOCKOII,
TEJIECKOII, BOJIOKOHHAS ONTHKA, NU(paKIIMOHHAS PEHIETKA, MOJISIPOUST.

Jlemoncmpayuu

[IpsiMmonuHeHOE pacnpocTpaHeHUE, OTPAKEHHUE U MpesioMIieHue cBeTa. OnTudeckrue npuoopsI.

[TonHOe BHyTpeHHEE oTpakeHure. Mojiellb CBEeTOBO/IA.

WccnenoBanue cBOMCTB N300paKeHU B JIMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

HaoOnronenue natepdepeHnm crera.

Hab6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcuu ceera.

[Tomy4yenue cekTpa ¢ MOMOIIbIO TPU3MBI.

[Tony4yenue cnekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIETKH.

HaGnronenue nossipusalnu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3mepenune nmokazartens NpeIOMICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

HaOnronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIbHON TEOPHH OTHOCHUTEIBLHOCTH
['paHuIel TPUMEHUMOCTH KJIACCHYECKON MeXaHWKU. [locTynaTel crnenuanibHOM TEOpPUH OTHOCUTEIBLHOCTH: MHBAPUAHTHOCTH
MOJTYJISI CKOPOCTH CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIIBHOCTH DUHINITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JIJIUHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIbI.
CBsi3b MaccChl C SHEPTHUEH U UMITYJILCOM PEJISITUBUCTCKON YaCTHUIIbI. DHEPTHUs MOKOS.

Paznen 7. KantoBas pusuka
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Tema 1. Inemenmovt KGAHMOBOU ORMUKU

®otonbl. Dopmymna [1nanka cBs3u 3HEPTUN POTOHA C €r0 YACTOTONU. DHEPTHUs U UMITYJIbC (POTOHA.

Otkpeitiie u uccienoBanue porodddekra. OnbiTel A. I'. CroneroBa. 3akoHbl doTodpdekra. YpaBHeHne DUHIITENHHA s
dhoroaddexra. «Kpacnas rpanuna» gotodrddexra.

JlaBmenne cBera. OnbiThl 1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoicTBa M MPaKTHUYECKOE MPUMEHEHUE: (POTOIEeMEHT, (DOTOIATUUK, COTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

Cseroaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnwiTel Pezepdopna mo paccessHuro o -uactuil. [Imanerapnas mozens atoma. [loctynatel bopa.
N3nydyenue u noriomieHre (OTOHOB MPHU MEPEXO0JI€ aTOMa C OJTHOTO YPOBHS SHEPruu Ha Apyroi. Buasl cnextpoB. CriekTp ypoBHEMR
SHEPIruM aToMa BOAOPOJA.

BonnHoBble cBoiicTBa yactul. Bonnsl ne bponssa. KopnyckyisspHO-BOIHOBOU yaau3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: CHEKTPAIbHBIA aHaidu3 (CIEKTPOCKOIl), Ja3ep, KBAHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue muHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomol

Hab6nronenue muaeiyaToro cnekrpa.

Tema 3. Amomnoe a0po
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OKCIEpUMEHTHI, TOKa3bIBAIOIINE CIOXKHOCTh CTpoeHHs sapa. OTkpbeiTHEe paauoakTuBHOCTH. OmbiThl Pesepdopna mo
ONPENEIECHUIO0 COCTaBa PaAMOaKTUBHOTO M3iaydyeHus. CBolicTBa anbda-, Oera-, raMMa-u3iydeHus. BiusHue pagroakTUBHOCTH Ha
JKUBBIC OPraHU3MBI.

OTtkpbiTE TIpOoTOHA M HelTpoHa. HykimonHass monens siapa I'eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe yucio sapa.
N3oTomsL.

Anbda-pacniag. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-u3nydeHne. 3aKOH paiiOaKTUBHOTO paciaja.

DOHeprus CBA3M HyKJIOHOB B sifipe. SnepHeie cuibl. JledekT macchl sipa.

SnepHble peaknuu. JleneHue u CUHTES saep.

Snepusiii peaktop. TepmosiaepHbiii cunte3. [IpoOnemMbl U NMEPCHEKTUBBI SIAEPHONW SHEPreTHUKU. DKOJOTUYECKHE AaCIEeKThl
AIEPHON SHEPIETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE NO3UTPOHA.

MeToap1 Ha0JIIOIEHUS U PETUCTPAIMK 3JIEMEHTAPHBIX YACTHII.

®dyHaamMeHTalbHbIe B3auMoeicTBUs. EQMHCTBO (pn3nUuecKoil KapTHHBI MUpa.

TexHuueckue ycTpoiicTBa U MPAKTHYECKOE IPUMEHEHUE: TO3UMETP, KaMepa BuibcoHa, siepHbIil peakTop, aroMHas bomoa.

Jlemoncmpayuu

CU€TYMK MOHU3UPYIOUIUX YACTHUL.

Yuenuueckuui sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM GoTorpadusim).

Pazgen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUZNKHU

OTanbl pa3BUTUS acTpoHOMUHM. [IpuKiagHOE 1 MUPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMUU.

Bup 38é3nH0r0 HeOa. Co3Be3aus, IpKue 3BE3/bI, INIAHETHI, UX BUIUMOE JIBH)KCHHE.

ComnHeunas cucTema.

Counnne. ConHeyHass akTUBHOCTh. Mcrounuk sHeprun ConHua v 3BE31. 3BE3/bI, UX OCHOBHBIC XApAKTEPUCTUKU. [[narpamma
«CIIEKTpaJbHBIM KJIACC — CBETHUMOCTBY». 3BE3/bl TJIABHOM MOCJIEAOBATEIILHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTbY» JIS 3BE3]
[JIABHOM MOCIIe0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHbBIE MPEICTABICHUS O MPOUCXOXKICHUU W HBOJIIOLUU
CoumHLa ¥ 3BE€3]1. DTarbl )KU3HHU 3BE3]I.

Muieunsiii [lyTe — Hama ['amaktuka. [lonoxxenue n aBwxkenue Connua B 'amaktuke. Tunbl ranaktuk. PaguoranakTtuku u
KBa3apbl. YEpHBIE IBIPHI B SApax rajJakTHK.
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Bcenennas. Pacmmpenue Bcenennoii. 3akon Xa06na. Pasz6eranue ramaktuk. Teopust Bbonbmioro B3peiBa. PemmkToBoe
U3JIy4YEHHUE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHMEM KOMITBIOTEPHBIX MPUIOKECHHA ISl OMPEACICHHS TTOJIO0KEHUS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1ust CeBepHOro MOMyIIapus U IpKUe 3BE3/IBI.

Habmronenus B reneckon Jlynsl, muranet, Mieanoro I1ytu.

O06o0maromniee NOBTOPEHUE

Ponb pusnku 1 acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIOTUUECKOM, COITUAIBLHON U 3THUYECKOHN cpepax nesaTeIbHOCTH YeJIOBEKa,
poJib U MECTO (PUBUKU U ACTPOHOMHUU B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, PoJib (puznueckoil Teopur B (HOPMUPOBAHUU
MPEACTaBICHUM O (U3MUECKOM KapTUHE MHpa, MECTO (PU3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX [IPEJICTABICHUMN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢puszuku 6a30Boro ypoBHs B 11 Kacce OCyIIECTBIAETCS ¢ YUETOM COAEPKATEIbHBIX MEXKITPEIMETHBIX CBI3EH
C KypcaMu MaTeMaTUKu, OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie noHamusi, CBI3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO TO3HAHUS: SIBJICHHE, HAy4YHbIN (DaKT, rUmoresa,
¢dbu3ndeckas BeMu4YnHa, 3aK0H, TEOpusi, HaOJI0IeHUE, IKCTIEPUMEHT, MOJICIMPOBAHUE, MOJIEh, U3MEPEHHE.

Mamemamuxa: pelieHUE CHUCTEMbl ypPaBHEHUM, TPUTOHOMETpUUYECKHE (PYHKIHMH: CHUHYC, KOCHUHYC, TAHTE€HC, KOTaHIEHC,
OCHOBHO€ TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M MX MPOCKIHH HA OCU KOOPAWHAT, CIIOXKEHHE BEKTOPOB, MPOU3BOJHBIE
AIIEMEHTAPHBIX (PYHKIUH, TPU3HAKU MTOA00HS TPEYTOJILHUKOB, ONPECICHHE IUIOIAIN TIOCKUX (Puryp u oobEma Ted.

buonocus: >nektpuyeckue sSBICHUS B KUBOUW MpUPOJIe, KoieOaTeIbHbIe TBUKEHUS B )KHUBOM MPUPOJIE, ONITUYECKUE SBIICHUS B
YKABOM IIPUPOAE, ACUCTBUE PAIAALIMU HA )KUBbIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUTMUECKasi CTPYKTYpa TBEPBIX TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOU
PELIETKH, CIIEKTPAIbHBIN aHAJINS.

l'eoepagusa: marHWTHBIE TOMIOCAa 3€MIIM, 3alie)KM MArHUTHBIX DPyA, (POToChEMKAa 3eMHONW TOBEPXHOCTH, MPEACKA3aHHE
3EMJIETPSCEHHUM.

Texnonozcus: TVMHUAWA DBJIEKTPOIEpENady, T€HEpaTop NEPEMEHHOIO0 TOKA, JSJEKTPOIBUraTellb, WHIAYKLIHMOHHAs II€4b, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, TesiepoH, CBY-neub, MpoeKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHas OaTapes.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 110 ®PU3UKE HA YPOBHE CPEJHET'O OBILIEI'O
OBPA30BAHUA

OcBoenue yueOHoro npeamera «dusuka» Ha ypoBHE cpeliHero oduiero oopasopanus (0a30BbIi YPOBEHB) JOHKHO 00ECIICUHUTD
JOCTHXKEHUE CIEAYIOMNUX JMUHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOECHHSA Y4yeOHoro mnpenmera «®dusmka» AOKHBI OTpakaTb TOTOBHOCTh M CHOCOOHOCTh
oOyyaromuxcsi pyKOBOJCTBOBAaThCSA C(HOPMUPOBAHHOW BHYTPEHHEW NO3MLMENW JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OpHEHTAIIMM,
MO3UTUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOUIMX TPAAULMOHHBIM LIEHHOCTSM POCCHMCKOrO 0O0ILeCTBa, pPACIIUPEHUE
YKU3HEHHOT'O ONBITA U ONBITA JIEATETLHOCTH B MPOLECCE Pealn3allii OCHOBHBIX HAMPABIECHUN BOCIIUTATENBHOM IEATETbHOCTH, B TOM
YHCJIE B YACTU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOLIErocsi Kak akTUBHOTO U OTBETCTBEHHOT'O YJIeHa POCCUICKOIO OOLIECTBa;

MPUHATUE TPATULHUOHHBIX O0IIEYETOBEUYECKMX T'YMAHUCTUUECKUX U IEMOKPATUUECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBbHOCTh B HMHTEpPECax IPa’KJaHCKOro OOIIECTBa, YYaCTBOBAaTh B CaMOYIIPABICHUU B
0o0pa3oBaTeNbHON OpraHu3aluy;

YMEHHE B3aUMO/JICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUH € UX (PYHKLIMSAMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IPAKIAHCKOW UAEHTUYHOCTH, NATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K IrOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBECHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALIUIO U MPUHUMATh OCO3HAHHBIE PEILIEHHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B JIEATEIIbHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOUas 3CTETUKY HAyYHOT'O TBOPYECTBA, MPUCYILETO (PU3NYECKON HAYKE;
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S) TpyaoBoro BocnuTaHus:

WHTEPEC K Pa3IMIHbIM cepam nmpodecCHOHATBHON JASATEIHPHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (PM3UKOU W TEXHHUKOUW, YMEHUE
coBepIIIaTh OCO3HAHHBIN BBIOOP Oyayiiel npodeccuu U peaan3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 001acTH (DM3UKH HA MPOTSHKEHUU BCEH KU3HU;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH YKOJIOTHIECKON KYJIbTYpPbI, OCO3HAHKE TII00aTHFHOTO XapaKTepa IKOJIOTHIECKUX MpodIieM;

IJIAHUPOBAHUE M OCYILECTBJICHUE JICUCTBUU B OKpY)KAIOIIEH Cpele Ha OCHOBE 3HAHMS IIeJied YCTOWYHMBOTO pPa3BUTHUS
YeJI0BEYECTBA;

pacuIMpeHre OmbITa ACATEILHOCTH IKOJOTHUYECKON HAIIPABIICHHOCTH Ha OCHOBE UMEIOIMXCS 3HAHHM 10 (PU3HKE;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HAaHHME IICHHOCTH HAay4YHOH JESITCIHHOCTH, FOTOBHOCTh B Mpollecce HU3YyUYCHHS (U3MKH OCYIIECTBIATH IMPOCKTHYIO HU
HCCJICIOBATENIbCKYIO ACATEILHOCTh UHAMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSTEIIbHO (DOPMYJIMPOBATh M aKTYaJIM3UPOBATh MPOOIIeMy, pacCMaTprBaTh €€ BCECTOPOHHE;
OIPENICINIATh LENU NCATEIBbHOCTH, 3aJ1aBaTh apaMETPbl U KPUTEPUH UX HJOCTHKECHUS,
BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3NUECKUX SIBIICHUSIX;
pa3pabatrhiBaTh IJIaH PEIICHUS TPOOJIEMBI C YUETOM aHAIN3a UMEIOIIUXCSl MAaTEPUATIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTUBBI B JICSTEIIHOCTh, OIIEHHMBATh COOTBETCTBHUE PE3YJbTATOB IEIAM, OLCHUBATh PHUCKHU IMOCJIEACTBUN
NIEeITEAbHOCTH,
KOOPJIMHUPOBATH U BBITIONHATH PabOTy B YCIOBUSX PEaTbHOTO, BUPTYAIHLHOTO M KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBrble ucciaenoBarTeabCcKHe JeHCTBUA:
BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOUYEBBIMU TTOHATUSIMU U METOJIaMU (PU3NYECKON HAYKHU;
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BJIQ/IETh HaBBIKAMHU Y4e€OHO-MCCIEAOBATEIBCKONM W MPOEKTHOM JESATENbHOCTH B 001acTh (U3MUKH, CHOCOOHOCTHIO H
TOTOBHOCTBIO K CAMOCTOSITETFHOMY TTOMCKY METOJIOB peLICHUs 3a7a4 (PU3HUUECKOTr0o COJIeP KaHUs, TPUMEHEHUIO PAa3IMYHBIX METO/I0B
MO3HAHUS;

BJIQJIETh BUJIAMU JICSITEIbHOCTU MO TOJYYEHUIO HOBOTO 3HAHMS, €ro MHTEpIpeTaluu, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B
pa3IMYHBIX YYEOHBIX CUTYALUIX, B TOM YHCJIE TPU CO3/IaHUU YUEOHBIX MPOEKTOB B 001acTH (DU3HKY;

BBISIBJISITh TPUYMHHO-CIICJCTBEHHBIC CBS3M U aKTyaJlM3MpOBaTh 3a/Jady, BBLIBHUTaTh THUIOTE3y €€ pelIeHUs, HaXOJIUTh
apryMEHTHI JJIs1 JI0Ka3aTeNbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTpPhbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBbIE B XOJI€ pEIICHUS 3aJayd pPe3yJbTaTbl, KPUTUYECKH OILICHHBAaTh WX JOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 33J]a4H B 00pa30BaTEIbHOM IEATETbHOCTH, B TOM YHUCIIE IIPU U3YUEHUHN (PU3HKHU;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb [IEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTUYECKYIO 001aCTh KUZHEACSITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEH, TPEJIaraTh OPUTHHAIBHBIEC TIOAXO/IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaumeii:

BJIa/IETh HaBBIKAMH MOJIy4E€HUs MH(pOpMAuM (PU3NUECKOrO COJCP)KAHUS U3 HCTOUYHUKOB PAa3HBIX TUIOB, CAMOCTOSITENIBHO
OCYIIECTBIISATh MOUCK, aHAIN3, CHCTEMATU3aUI0 U HHTEPIPETALUI0 HHPOPMAIIUU Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

OILICHMBAThH JOCTOBEPHOCTHh HH(OpMAILIHH;

MCIIOJIb30BaTh CPECTBA HHPOPMAITMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIICHNH KOTHUTUBHBIX, KOMMYHHKATHBHBIX
¥ OpPraHM3aIlMOHHBIX 3a/lady C COOJIOJICHUEM TPEOOBAHUI APrOHOMHKH, TEXHUKH O€30MaCHOCTU, TUTHEHBI, PEeCypcoCcOepeKeHuUs,
MPaBOBBIX U AITUYECKUX HOPM, HOPM MH(POPMAIIMOHHON O€30ITaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJEP)KaHUs B Pa3IMUHBIX (QopMmMaTax Cc y4y€TOM Ha3HAYeHHUs HHPOpPMAIMU U IIEJIEBOM
ayJUTOPHUH, BEIOMpast ONTUMAIBHYIO GOpMY MTPEICTaBICHHS W BU3yalu3alliy.

KoMMmyHMKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe NeCTBHA:
OCYUIECTBJIATH OOILIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU ESITEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKYA KOHMDIMKTHBIX CUTYallUd U CMATYaTh KOH(QIUKTHI;
Pa3BEPHYTO M JJOTUYHO HU3JIaraTh CBOKO TOUKY 3PEHMS C UCIOJIB30BAHUEM SI3bIKOBBIX CPE/CTB;
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MOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHHOW U UHIUBUIYaIbHOU PabOThI;

BBIOMpATh TEMATHUKy M METOJIbI COBMECTHBIX JEUCTBUN C YYETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH KaXKIOTO UJieHa
KOJUIEKTHUBA;

IPUHUMATh LIEJIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JACHCTBUA IO €€ JOCTHUIKEHUIO: COCTaBIIATh
TUTaH JEHCTBUI, pacipeaenaTh PO ¢ yuéTOM MHEHUN YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4€CTBO CBOET0O BKJIAJIa U KAXKJOr0 YYaCTHUKA KOMAH/Ibl B OOLIMI pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

[peaaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJECH C IIO3ULIMU HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYILECTBIISATh NO3UTUBHOE CTPATETUUECKOE IMOBEACHHUE B PA3IMYHBIX CUTYALMSX, MPOSBIATH TBOPUYECTBO U BOOOpPAKEHUE,
OBbITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepCcaJbHbIe y4eOHbIE JeiicCTBUS
Camoopranusamnus:
CaMOCTOSTEIILHO OCYIIECTBIIATh MO3HABATEILHYIO NEATCIBHOCTh B 00JIACTH (PM3UKK W aCTPOHOMHH, BBISBIISATH MPOOJIEMBI,
CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 33/1aUU;
CaMOCTOSTEIIHO COCTaBIIATH IUIAH PEIICHHS pacUETHBIX W KaUeCTBEHHBIX 3aJ1a4, TUIAH BBITOJTHEHHS MPAKTHICCKON pabOTHI ¢
y4€TOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHI;
J1aBaTh OIICHKY HOBBIM CUTYAITUsIM;
pacMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHIH;
JeNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHHUE;
OIICHUBATh IPUOOPETEHHBIN OTIBIT;
CIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSIBICHUIO dPYIUIIMHA B 00J1aCTH (PU3UKH, TIOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN
U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:
JaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, BHOCUTh KOPPEKTUBHI B ICSITCIIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM;
BIIQJICTh HABBIKAMHU TIO3HABATEIHHOW pedIeKCUM KaK OCO3HAHUS COBEPIINAEMBIX JTEHCTBUNM U MBICTUTEIBHBIX MPOIECCOB, UX
pe3yJbTaTOB U OCHOBAHUM;
WCITOJIB30BaTh MIPUEMBI PedICKCUH JUTSI OIIEHKH CUTYaIlMH, BBIOOpA BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKCHUIO;
MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TIPU aHAJIM3€ PE3YyIbTaTOB IEITEIbHOCTH;
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MPUHUMATH ce0s1, TOHNMAasi CBOM HEJOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI U ApTYMEHTHI APYTHUX MIPHU aHAIA3E PE3yIbTATOB ACSITEIBHOCTH;

NpU3HABATH CBOE MPaBO U MPABO APYTHX HA OMIHUOKH.

B mporecce nocTuKeHUS JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOrpaMMbl MO (PU3MUKE MJisi YPOBHSA CPEAHETrO OOIIEro
o0Opa3oBaHUsl y 00YJArOIINXCSI COBEPIIICHCTBYETCS AMOIIMOHAILHBIN HHTEIIEKT, TIPEAOIararonmii copMUPOBAaHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIHOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSIHHE, BHJICTh HAMPABICHUS Pa3BUTHS
COOCTBEHHOW SYMOIIMOHAIILHON c(pepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE MIPUHUMATh OTBETCTBEHHOCTh 32 CBOE MOBEIECHHE, CIIOCOOHOCTh
aJanTUPOBATHCS K IMOIIMOHATIBLHBIM U3MEHEHUSAM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOYAIONIEH CTpEMJICHUE K JOCTHIKCHHUIO IEIM U yCIeXy, ONTUMHU3M, WHUIIMATUBHOCTh, YMCHHE
JNEUCTBOBATh UCXOJ U3 CBOMX BO3MOXXHOCTEN;

AMIIATUH, BKIIIOYAIONIEH CMOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHHE JPYTUX, YUYUTHIBATH €ro MPU OCYIIECTBICHUU
0OIIIeHus1, CHOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHUS C APYTHMH JIFOJABMH, 3a00TUTHCS, MPOSBISATH
MHTEPEC U pa3periaTh KOH(MIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konuy oOyuenuss B 10 kiacce npenMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)XaThb C(OPMUPOBAHHOCTH Y
0Oy4Jaronuxcst yMEHUH:

JEMOHCTPUPOBATh Ha MPUMEPaxX poJib U MECTO (PU3UKU B (HOPMUPOBAHUHM COBPEMEHHOM HAy4YHOW KAPTUHBI MHUpA, B Pa3BUTUU
COBPEMEHHOW TEXHHUKHU U TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIFOAEH;

YUUTBHIBaTh TPAHUILIBI IPUMEHEHHS U3YUEHHBIX (DU3MUECKUX MOJeNel: MaTepuaibHas TOUKa, HHEpLUaIbHas cucTeMa OTCUETa,
a0COMIOTHO TBEP/OE TEJO, UACABHBIN Ta3, MOJEIN CTPOCHUS Ta30B, JKUJIKOCTEH U TBEPABIX TEJl, TOUCUHBIN SJIEKTPUUCCKUN 3aps
IpU pelIeHnr (PU3NYECKUX 3a/1a4;

pacno3HaBath (pU3HYECKUE SIBJICHUS (IIPOLECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHUKHU, MOJIEKYJISIPHO-KUHETUYECKOM
TEOpPUHM CTPOEHUS BEIIEeCTBA M AJIEKTPOJUHAMUKH: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJMHENHOE NBH)KEHHE, CBOOOAHOE
najieHue Tell, JIBUKEHHE MO OKPY)KHOCTH, WHEpLHs, B3auMojencTBue Tten, aud¢y3us, OpOyHOBCKOE [BHKEHHUE, CTPOCHUE
KHUIKOCTEH M TBEPIABIX TeJN, M3MEHEHHE O0BbEMa Teln NpU HarpeBaHuUM (OXJAKICHHM), TEIJOBOE PAaBHOBECHE, HCIApEHUE,
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KOHJICHCAIlUsl, TUIABJICHUE, KPUCTAIM3AlNsI, KUIIEHUE, BIaXKHOCTh BO3]lyXa, MOBBIINICHUE JABJICHUS ra3a MNpU €ro HarpeBaHUU B
3aKpBITOM COCY[IE, CBSI3b MEXKY ITApaMEeTPaMH COCTOSIHUSA ra3a B U30IIPOLECCAX, JIEKTPU3ALUs TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATh MEXAHWYECKOE JBI)KCHHE, HCIIONb3Ys (PU3MUYECKHE BEJIMYMHBI: KOOpAMHATA, MyTh, MEpEMEIEHUE, CKOPOCTb,
YCKOpEHHE, Macca Teja, CUjla, HMIIYJIbC Tejla, KUHETHYecKas SHEeprus, NOTCHIMalbHAas JSHEPrus, MeXaHuueckas paborta,
MEXaHWYeCKass MOIIHOCTG; MPY ONMMMCAHUH MTPABUIHLHO TPAKTOBATH (PU3WUECKUIA CMBICI HCTIOIB3YEMbIX BEITUYNH, UX 0003HAYCHUS U
€MHUITBI, HAXOIUTh (DOPMYJIBI, CBSI3BIBAIOIINEC JTAHHYIO (DM3UYECKYIO BETMYUHY C IPYTUMH BEITHYNHAMH,

ONMKCHIBATh M3YUYEHHbIEC TEIUIOBBbIC CBOMCTBA TEN M TEIUIOBBIC SIBJICHMS, UCIONB3Ys (PU3MUYECKHE BEIMYUHBI: JIaBJICHUE Tasa,
TeMIepaTrypa, CpelHss KHHETHYECKas SHEpPrus XaoTUYECKOTO JBUKEHHUS MOJIEKYJ, CPEIHEKBAJpaTU4YHAas CKOPOCTb MOJIEKYIL,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI dSHEPTHs, paboTa raza, Ko3(pQGUIUEHT MOJE3HOTO ACHCTBUS TEIJIOBOTO JIBUTATENS; IPH OMMMCAHUH
MPAaBWIBHO TPAKTOBaTh (DU3UUECKUU CMBICT HCIOJb3YEMbIX BEIUYUH, UX OOO3HAUYCHUS W EIUHUIIBI, HaXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMU BEIIMUUHAM;

OMKCHIBATh U3YUYCHHBIC DJICKTPUUECKHE CBOMCTBA BELIECTBA M DJICKTPUUECKHE SIBJICHUS (IIPOLIECCHI), UCTIONB3Ys (hU3NUYECKUE
BEJIMYUHBL: SJIEKTPUUECKHUN 3apsil, SJIIEKTPUUECKOE MOJI€, HANPSKEHHOCTD MOJIs, MOTEHIMA, Pa3HOCTh IMOTEHIINAIOB; MIPY ONUCAHUU
MPaBWIBHO TPAaKTOBAaTh (PU3MUECKUN CMBICH HCMOJIb3YEMbIX BEIWYUH, MX OOO3HAYEHUSI M E€IUHMIIBI, YKa3bIlBaTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

aHaJIM3UPOBaTh (PU3MUECKUE MPOLECChl U SBJICHUS, UCIHOIb3Yyd (U3UYECKUE 3aKOHbI W TMPUHIUIBI: 3aKOH BCEMUPHOIO
Tsarorenus, [, II m III 3akoHpl HprOTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPIUH, 3aKOH COXPAHECHUS WMITYJIbCA, MPUHLHUII
CYyHEPHO3ULIUHA CHUJI, IPUHLUI PABHOMPABUS MHEPUUAIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KUHETHUYECKYI0 TEOPUIO CTPOEHUS
BEIIIECTBA, Ta30BbIE 3aKOHbBI, CBSI3b CPEHEN KMHETUYECKOU SHEPTUU TEIJIOBOTO JABUKEHHUSI MOJIEKYJ C aOCOJIIOTHON TemmnepaTypoH,
MEPBBIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHMS SJIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3invvaTh CIOBECHYIO
(OpMYIUPOBKY 3aKOHA, €T0 MATEMATUYECKOE BRIPAKEHUE U YCIOBUS (TPaHUIIb, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE MPUHIIUITBI JCHCTBUS MAITUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3INdaTh YCIOBHS UX 0€30MaCHOTO
HCIIOJIb30BaHUs B IOBCEHEBHOM KU3HU;

BBITIOJTHSATh DKCIIEPUMEHTBI 110 UCCIICIOBAHUIO (PU3MUECKUX SIBIICHUIN U MPOIECCOB C UCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX
M3MEpPEHU, Mpu 3ToM (POpMYIUpPOBaTh MNpoOIeMy/3ajady W THUIOTE3y Y4eOHOro OHKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEIOKEHHOTO 000PYyI0BaHMUSI, POBOIUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;

OCYIIECTBJISATh TPSIMbIE W KOCBEHHbIE HM3MEpPEHUs (U3MUECKHX BEIWYMH, MPU 3TOM BBIOMpPATh ONTHUMAIBHBIA CIOCOO
M3MEPEHUS U UCTIOJIb30BaTh U3BECTHBIC METO/IbI OIIEHKH MOTPEITHOCTEN U3MEPEHUM;
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WCCIENOBAaTh 3aBUCHUMOCTH MEXIYy (PU3NUECKUMHU BEIUYMHAMHU C KCIOJB30BAaHUEM TMPSMBIX W3MEPEHUH, TPHU STOM
KOHCTPYHPOBATh YCTaHOBKY, (UKCHUPOBATH pE3yJIbTaThl IMOJYYEHHON 3aBUCUMOCTH (U3MUECKHX BEIMYWH B BHUAC TaOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

cobOyroaTh mpaBuiaa 0€30IacHOr0 TpyJaa IpH MPOBEACHUU HCCICAOBAHUN B paMKaxX ydeOHOro SKCIEepUMEHTa, y4eOHO-
MCCJIEIOBATEILCKOM 1 TPOCKTHOM JIEATETLHOCTH C HCIIOIh30BAaHUEM HU3MEPHUTEIIBHBIX YCTPOUCTB M TAOOPATOPHOTO 000PYIOBAHUS;

pemaTh pacu€THBIC 3a7a9d C SBHO 3aJaHHON (PU3UIECKON MOJACIBIO, UCTIONB3Ysl (DU3UYECKHE 3aKOHBI U MPUHIIAIIBI, HA OCHOBE
aHajM3a YCJIOBHUA 3a/Ja4d BBIOMpATh (DU3NUECKYI0 MOJICINb, BBIJICIATh (PU3MUECKHUE BEIUYHUHBI U (POPMYJIbI, HEOOXOAUMBIC IS €&
pelieHus, MPOBOIUTh PACUETHI M OLICHUBATh PEaIbHOCTh MOJYYEHHOTO 3HAYCHUST (PU3NUECKON BETUYMHBI,

pelaTh KAYECTBEHHBIC 3aJ]a4l: BBICTPAUBATD JIOTUYECKA HEMIPOTUBOPEUYMBYIO LIETIOYKY PACCYKICHUN C OMIOPON HA U3YUYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NYECKUE SIBICHUS;

HCIIOJIB30BaTh MPU PEIICHUU YYEOHBIX 3a7a4 COBPEMEHHbIC UH(POPMAIIMOHHBIE TEXHOJIOTUHU JIJIsl TIOMCKA, CTPYKTYPUPOBAHUS,
HMHTEpIIpeTallMk M TIPEACTaBICHUS y4eOHOW M HAyYHO-TIOMYJISIpHON HHQOpMAaIuu, TMOJYYEHHOW M3 Pas3IMYHBIX HCTOYHHUKOB,
KPUTHYECKU aHAJIM3UPOBATH MOTydyaeMyr0 HH(POpMAIIHIO;

MPUBOJUTh MPUMEPHI BKJIaJa POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB
OKPYKaIOIIEr0 MUPA, B PA3BUTHUE TEXHUKU U TEXHOJIOTHM;

HCIIOJB30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KU3HM ISl 0OecrieueHus: 0€30MacHOCTH MPU OOpaIlEHUH C
MpuOOpaMu M TEXHUYECKUMU YCTPONCTBAMH, JUISI COXPAHEHUS 370pPOBbS W COONIOJCHUS HOPM JKOJOTHYECKOTO ITOBEJICHHS B
OKPYIKAIOIIEH CPELE;

paboTaTh B TpyNIle C BBINOJHEHUEM PAa3IUYHBIX COIMAIBHBIX pOJICH, IUIAaHUPOBATh pPalbOTy TPYMIbL, pPaAIMOHATLHO
pacrpenensiTb 00s13aHHOCTH U TIJIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTyalUsIX, aJleKBATHO OLICHUBATH BKJIAJ KaXXJO0TO U3
YYaCTHUKOB TPYIIIIBI B PEIICHHUE pacCMaTpUBaAEMOM TTPOOJISMBI.

K xoHmy oOyuenuss B 11 kJjacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpakaTh C(POPMHPOBAHHOCTH Yy
0oOy4JaronuMxcst yMEHUM:

JIEMOHCTPUPOBATh Ha TIpUMEpax pojib U MecTO GU3UKH B POPMUPOBAHUN COBPEMEHHOW HAyYHOU KapTHUHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKU M TEXHOJIOTHH, B MPAKTUYECKOM ACATEIBLHOCTH JIIOJICH, IEJIOCTHOCTh M €IUHCTBO (PU3MYECKONM KapTHHBI
MUDA;

YYHUTHIBATh TPAHUIIBI PUMEHEHHS U3YUEHHBIX (M3UUECKUX MOJIEINICH: TOUCUHBIN AJICKTPUIECKUI 3apsi, JIyd CBETa, TOUCUHBIH
HMCTOYHUK CBETA, si/IepHas MOJIeNIb aTOMa, HyKJIOHHAs MOJIeJIb aTOMHOTO si/ipa MpHU pelieHnr (PUu3nuecKkux 3aaay;
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pacrno3HaBaTh (PU3NYECKUE SBICHUS (MIPOLIECCH]) U OOBIACHITH UX HA OCHOBE 3aKOHOB 3JICKTPOJUHAMUKY U KBAHTOBOM (PU3UKHU:
ANEKTPUYECKas NPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBHS TOKA, B3aUMOJIECHCTBUE MAarHHUTOB,
AJIEKTPOMAarHuTHas MHAYKLMS, JEHCTBUE MArHUTHOTO IOJS HAa IMPOBOAHMK C TOKOM M JBHXKYIIUMHCS 3apsi, 3JIEKTPOMarHUTHBIE
KoJIeOaHUsI W BOJHBI, NPSIMOJIMHEMHOE paclpOCTpaHEHUE CBETa, OTPaKEHHE, IpesIoMIIeHUEe, UHTepdepeHus, audpakuus u
MOJISIpU3aIsl  CBETa, JUCHEpCcHs cBeTa, (oTtodnekrpuyeckuii 3hdexT (dhoTodddekr), cBEeTOBOE HaBICHUE, BO3HHUKHOBEHUE
JMHENYaTOro CIIEKTpa aToMa BOAOPO/1a, ECTECTBEHHAs U NCKYCCTBEHHAs paInOaKTUBHOCT;

ONKCHIBAaTh M3YYEHHBIE CBOMICTBA BEIIECTBA (DJIEKTPUUECKHUE, MArHUTHBIC, ONTUYECKUE, DJIEKTPUYECKYIO MPOBOJAUMOCTD
Pa3IMYHBIX CPEl) U FIEKTPOMArHUTHBIE ABJICHUS (IIPOLIECCHI), UCIIOJIB3YS (PU3NUECKUE BEIUUNHBL: dJEKTPUUECKUN 3apsij, cuia TOKa,
AIIEKTPUYECKOE HAIPSHKEHUE, JJIEKTPUUYECKOE COMPOTUBIICHHE, Pa3HOCTh MOTEHIMAJIOB, 3JEKTPOJABMXKYLIAas cuiia, padoTa TOKa,
MHIYKIUS MarHUTHOrO MoJisi, cuia Ammepa, cuia JIopeHla, MHIYKTUBHOCTh KATYIIKU, YHEPTUsl 3JIEKTPUUYECKOT0 M MArHUTHOTO
MOJIEH, TMEepuoJ M YacToTa KojieOaHMM B KoJeOaTeIbHOM KOHTYpe, 3aps] W Cujla TOKa B IHPOLECcCe TapMOHHYECKUX
AJIEKTPOMAarHUTHBIX KoyieOaHUi, (OKYCHOE pacCTOSHME U ONTHYECKas CHUJa JIMH3blI, IPU ONUCAHUM MNPABUIBHO TPaKTOBATh
(¢u3NYECKUil CMBICII HCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W E€IUHMIIBI, YyKa3blBaThb ()OPMYJIbI, CBS3bIBAIOLIUE JTaHHYIO
(pM3UYECKYIO BEIUYHUHY C IPYTUMH BEJIMUYMHAMU;

ONKCHIBATh U3YUYEHHBIE KBAHTOBBIC SIBJICHUS M IPOLIECCHI, UCIIONb3Ys (PU3NUYECKHUE BEIUUHMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA, SHEPrUs M MUMIYJIbC (OTOHA, MEPHOJ MOJIypacHand, SHEPIrHsl CBA3M aTOMHBIX SAEp, NPH
OTNHMCaHUU MPAaBUJILHO TPAKTOBATh (PUINUYECKHUI CMBICI UCIIOJIb3YEMbIX BETMUHH, UX 0003HAYEHUS U €IMHULIbI, YKa3bIBaTh (POPMYJIBI,
CBSI3bIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEITMUYUHAMH, BBIYUCIATH 3HAUY€HUE (PU3NUECKON BETTMUHHBI;

aHAIU3UPOBaTh (PU3MYECKUE MPOLECCHl W SIBJIEHUS, HUCIOJIb3YyS (PU3NYECKHE 3aKOHbl M MPUHUUIBL: 3aKOH OMa, 3aKOHBI
MOCJIEIOBATEIBLHOIO M MapaJljIeIbHOTO COEJUMHEHUsI MPOBOJHUKOB, 3aKOH J[koymns—JIeHna, 3aKOH 3J1€KTPOMArHUTHON WHAYKIIUH,
3aKOH MPSAMOJMHENHOr0 paclpOCTPAHEHUS CBETA, 3aKOHBI OTPAa)KEHUs CBETA, 3AKOHBI IIPEJIOMJICHUS CBETA, YpAaBHEHHE DUHIITEHA
i GorodpdexTra, 3aKOH COXpPAHEHHUSI SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHMs 3JIEKTPUUECKOIo 3apsja, 3aKOH
COXpPaHEHHUsI MacCOBOTO YKcia, MOCTyaaTel bopa, 3aKoH pauoakTUBHOIO pacnaja, pu 3TOM Pa3inyaTh CIOBECHYIO (GOPMYIUPOBKY
3aKOHAa, €r0 MaTeMaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHUllbl, 00J1aCTH) TPUMEHUMOCTH;

ONpeeNsaTh HAPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO MOJIsi IPOBOJHUKA C TOKOM, CHIIbI AMIiepa v cuiibl JIopeHiia;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOW JTMH30M;

BBITIOJHATH SKCIEPUMEHTHI M0 MCCIEAOBAHNIO (PU3UUECKHUX SBJICHUI U MPOLIECCOB C MCIOIb30BAaHUEM MPSMBIX U KOCBEHHBIX
U3MEpPEeHU: mpu 3ToM (GOPMYIMPOBATH MpOOJIEMy/3alayy M THUIOTE3y Y4YE€OHOro O3KCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEAI0KEHHOTO0 000pYI0BAHMS, MPOBOAMUTH OMBIT U OPMYJIUPOBATH BHIBOADL;
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OCYIIECTBJISTh TMPSMbIE M KOCBEHHBIE H3MEPEHHUS (PU3MUECKUX BEIUYWH, MPU 3TOM BBIOUpPATh ONTUMAJIBHBINA CIIOCOO
M3MEPEHUS U UCTO0JIb30BATh U3BECTHBIE METO/IbI OIIEHKH MOTPEITHOCTEN U3MEPEHUN;

UCCIIEJIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH C KCIOJIb30BAHHEM IMPSAMBIX HM3MEPEHUM: MPU ATOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHUPOBATh PE3yJIbTaThl MOJIYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMUMH B BUJIE TaOIUIl U TpaUKOB, I€JIaTh BHIBOIBI
10 pe3yJibTaTaM UCCIIECIOBAHMS;

coOroIaTh TpaBWwiIa OE30MacHOTO TPyJAa MPH TPOBEICHWHM HWCCICAOBAaHWN B paMKax Y4eOHOTO SKCIIEpUMEHTa, y4eOHO-
HCCIIEIOBATEILCKOM M MPOEKTHOM JACATEILHOCTH C UCIIOJIB30BaHUEM U3MEPUTEIIBHBIX YCTPONUCTB U JIAOOPATOPHOTO 000PY/I0BAHMS;

peniaTh pacu€THBIC 3a/1a4d C SBHO 3aJaHHON (PU3HMYECKON MOJICNBIO, UCTIONb3Ysl (PU3NUeCcKre 3aKOHBI U MPUHIIUIBI, HA OCHOBE
aHajM3a YCJIOBHUS 3a/Ja4Md BBIOUpATh (DU3UUYECKYI0 MOJICINb, BBIJICIATh (PU3MUECKHUE BEITUYHUHBI U (POPMYJIbI, HEOOXOAUMBIC IS €&
pelIeHus, MPOBOIUTH PACUETHI U OLICHUBATh PEabHOCTD MOJYUYEHHOTO 3HaUCHUS (PU3UYECKON BEJIMUUHBIL;

peniaTh KaueCTBEHHBIE 3a7ja4M: BBICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO IIETIOYKY PACCYKIESHUM C OMOPOM HA U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKUE SBICHUS;

HCIIOJIBL30BAaTh MPHU PEIICHUH YUEOHBIX 3a7ad COBPEMEHHbBIC MH(POPMAIMOHHBIE TEXHOJIOTHH IS TTIOMCKA, CTPYKTYPHUPOBAHMUS,
WHTEpIIpPETallM M TPEACTABICHUS y4YEOHOM M HAy4YHO-TIOMYJISIPHOM HHQOpMAIMU, MOJTYYEHHOW M3 Pa3JIUYHBIX HCTOYHHUKOB,
KPUTHUYECKU aHAJIM3UPOBATH MOTy4YaeMyr0 HH(POpMAIIHIO;

OOBSICHSATh TPHUHIMUIBI JCHUCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ziuyaTh YCIOBUS HUX O€30MacHOIO
HCTOJIb30BaHUs B IOBCEIHEBHOM KHU3HU;

MIPUBOJUTH IIPUMEPHI BKJIaJa POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB
OKPY’KAIOIIEro MUPa, B pa3BUTHE TEXHUKHU U TEXHOJOTH;

HCIIOJB30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM XKU3HU ISl o0ecrieueHusi 0€30MacHOCTH TIPU OOpaIieHuu C
MpuOOpaMu M TEXHUYECKUMU YCTPONCTBAMH, ISl COXPAHCHHS 3J0POBbS M COOJIIOACHUS HOPM 3KOJIOTHYSCKOTO TOBEIACHHUS B
OKPYIKAIOIIEH CPELE;

paboTaTh B TpYyIIle C BBINOJHCHUEM PA3JUYHBIX COIMAJIBHBIX pOJICH, IUIAaHMUPOBATh pabOTy TPYIIbL, PAIMOHAILHO
pacrpenensaTb 00513aHHOCTH U TJIAHUPOBATH JEATEIIbHOCTh B HECTAHJAPTHBIX CUTYaIlUsIX, aJ€KBATHO OLICHUBATh BKJIAJ KaXJI0r0o U3
YYaCTHUKOB TPYIIIIBI B PEIIEHHUE paccMaTpUBaeMOi MPoOJIeMBbl.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 3 0 0 hitps-//m.cdsoo.r/7f4 1672
Htoro no pazneny 3
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuremaritia 12 ! 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunammica 12 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
23 3aKOHBI COXPaHEHUsI B MEXaHUKE 13 1 1 hitps-//m.cdsoo.rw/7f4 172
Htoro no pazneny 37
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 12 | | bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 0 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 1 0 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 27
Paszpnen 4. JIEKTPOIMHAMUKA
bubmuoreka [JOK

4.1 IIeKTpOCTATHI 15 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 15 bubnmoreka [JOK

) pa3IMYHBIX Cpellax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 30

PesepBHOE Bpemst 5

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Paznea 1. JIEKTPOJINMHAMMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 1 1 3 bubnuorexa [JOK
' AHAYKLIWS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3znen 2. KOJJEBAHHWSA U BOJIHBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KosnebaHus https://m.edsoo.ru/7f41c97¢c
MexaHu4ecKue U AIEKTPOMAarHuTHbIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmorexa [IOK
2.3 10 3
Onruka https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CHEIII/IAJILHOﬁ TEOPUU OTHOCHUTEJBHOCTHA
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 | bubnuotexa [JOK
) OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7|
DJ1eEMEHTHI KBAHTOBOU OIITUKH 6 https://m.edsoo.ru/7f41c¢97¢
4.2 Crtpoenue aToma 4 bubmuotexa [JOK
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bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

4.3 ATOMHOE PO 5

Uroro no pazgeny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bu6mmoreka [IOK

5.1 6) 7 1
JIEMEHTB! aCTPOHOMMHU U aCTPOPUUKU hitps:/m.cdsoo.rw/7f41c97c

Wroro no pasaeny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
6.1 000 4
Oboduaiomee nosToperne https://m.edsoo.ru/7f41¢97¢
Wroro no pasaeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
N Koanuecrso Jara JuiekTpoHHbIe nudpoBbie  [laTa mo
. Tema ypoka 4acoB oOpa3oBaTe/ibHbIE paxry,
n/n H3y4YeHHus
Bceero pecypcol NPUMeEYaAHUS]
®usuka — Hayka o npupoje. Hayunbsie METOABI IO3HAHUS bubnuoreka [JOK
1 1 02.09.2023
OKPYXAaIOILIEro Mupa https://m.edsoo.ru/ff0c32e2
2 ol xapruat itpa, » mpasieCKof tomremHoCTH | 0509203  Brbmorera LIOK
YHHOI Xap pa, BIIp s e https://m.edsoo.ru/ff0c33¢6
JToIen
3 Bxoanas mpoBepoyHas pabota 1 07.09.2023
Pabota Haa ommOkaMu. MexaHH4eCKOS IBHIKCHHE. bubmuorexa [JOK
4 1 09.09.2023
OTHOCHUTENBHOCTh MEXAHUYECKOTO ABIKEHUS. https://m.edsoo.ru/ff0c3508
bubmuoreka [JOK
5 [Tepemernienue, CKOPOCTh, YCKOPEHUE 1 12.09.2023 hitps://m.edsoo.rw/fi0c3508
. bubmuoreka [JOK
6 PaBHOMEpHOE NMPpSIMOJIMHENHOE JBUKEHUE 1 14.09.2023 hitps://m.edsoo.r/f0c3620
7 MrHoBeHHas U cpeaHsisi CKOpocTh. CI0OXKeHNnEe CKOPOCTEl 1 16.09.2023
. bu6mmoreka [JOK
8 PaBHOYyCKOpEeHHOE PSIMOIMHEIHOE ABM)KEHNE 1 19.09.2023 hitps://m.edsoo.ru/f0c372e
JIBUKeHUE ¢ TOCTOSIHHBIM yCKOopeHueM. Onpezaenenue
9 KMHEMaTUYEeCKUX XapaKTEPUCTHUK JBH)KEHUS C TTOMOILBIO 1 21.09.2023
rpauKoB.
10 Pemienue 3agau Ha TeMy «/IBUKEHUE ¢ TOCTOSIHHBIM 1 23.09.2023
YCKOPEHUEM»
bubmuoreka [JOK
11 CBobomHOe masieHne. Y CKopeHue CBOOOTHOTO TaICHHS 1 26.09.2023 hitps://m.edsoo.rw/fe39cc
2 hasonun, Peene sazas s vy Tomkese 1o | 2809203  Brbmorera LIOK
- ) o y T https://m.edsoo.ru/ff0c39cc
OpOIIIEHHOTO MO/ YTJIOM K TOPU30HTY.
Kpuponuneiinoe nBuxeHue. J[BrkeHne MaTepuaibHON bubmuorexa [JOK
13 1 30.09.2023
TOYKH 10 OKPYKHOCTHU https://m.edsoo.ru/ff0c3ada
14 Kunematuka abcomoTHO TBepIoro Tena. /[Bukenue Ted. 1 03.10.2023 bubmuoreka [IOK
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[ToctynaTensHOe nBMXkEHUE. BpamarenbHoe ABUKEHUE https://m.edsoo.ru/ff0c3ada
TBEPJIOTO TeJa.
15 KontponbHas padora Nel «OCHOBBI KUHEMATHKI» 05.10.2023
Pa6ora nax ommbkamu. [IpyuHIKIT OTHOCUTENBEHOCTH
16 lNanunes. Unepuuaneublie cuctemsl orcueTa. [lepBbiii 07.10.2023 bubmoreka LIOK
) ’ o https://m.edsoo.ru/ff0c3be8
3akoH HproTona
Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoit bubnmoreka [JOK
17 . 10.10.2023
3akoH HproTOHA 111 MaTepUaibHON TOYKH https://m.edsoo.ru/ff0c3be8
. bubmuoreka [JOK
18 Pemenue 3amxau Ha Temy «BTopoii 3akoH HeroToHa» 12.10.2023 https://m.edsoo.ru/f0c3be8
. bubmuorexa [JOK
19 Tpernii 3akoH Hpr0TOHA 1711 MAaTEpHAIIBHBIX TOYEK 14.10.2023 https://m.cdsoo.ru/f0c3be8
bubmuoreka [JOK
20 Pewienue 3anau Ha Temy «3akoHbl HbroTOHAY. 17.10.2023 https://m.edsoo.ru/f0c3be8
bubmuoreka [JOK
21 3aKOH BCEMUPHOTO TATOoTeHUs. Cuia TSKECTH. 19.10.2023 hitps://m.edsoo.ru/f0c3d00
bubmuorexa [JOK
22 [IepBas kocMHueckast CKOPOCThb 21.10.2023 hitps://m.edsoo.ru/f0c3d00
bubmuoreka [JOK
23 Cuna ynpyroctu. 3akoH ['yka. 24.10.2023 https-//m.edsoo.ru/f0c3el8
bu6mmoreka [JOK
24 Bec tena. HeBecomocTh 26.10.2023 hitps://m.edsoo.ru/ff0c3el 8
Cuna tpenus. Koapounment tperns. Cuna bubnuorexa [JOK
25 07.11.2023
COIPOTHUBIICHUS MPU ABWKEHUM TEJA B )KUJIKOCTH WUIIH T'a3e https://m.edsoo.ru/ff0c3{76
2% Pemenue 3anau «JIBrokeHHUe TeJ MO ISUCTBUEM 09.11.2023 bu6mmoreka [IOK
HECKOJIBKUX CUID» T https://m.edsoo.ru/ff0c3{76
27 Pemenne 3agau «J/IBrkeHune Tel Mo AeHCTBHEM 11.11.2023 bubmuorexa [JOK
HECKOJIbKUX CUID» T https://m.edsoo.ru/ff0c3f76
28 PaBHOBecue Ten. 3akoH COXpaHEHHs MOMEHTa UMITYJIbCa 14.11.2023 bubmorexa LLOK
) ) o https://m.edsoo.ru/ff0c41a6
[TocTymarensHOE U BpaliaTeIbHOE ABUKEHNE a0COTIOTHO
R bubmuorexa [JOK
29 TBEPIOTO TeJ‘Ia."MOMeHT cuibl. IIneyo cunbl. YciaoBus 16.11.2023 https-//m.edsoo.ru/f0cd1a6
paBHOBECHsI TBEPIOTO TeIa
30 Pemenne 3amad Ha Temy «Y CJIOBHUSI paBHOBECHS TBEPOTO 18.11.2023 bubnmnoreka [JOK
Tea. T https://m.edsoo.ru/ff0c41a6
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31 NMiynbsc MaTepraIbHONW TOYKH, CUCTEMBI MATEPUATIbHBIX 21.11.2023 bubnmoreka [JOK
To4yeK. MMIynbe cubl. T https://m.edsoo.ru/ff0c43d6
32 3aKOH COXpaHEHMsI UMITyJIbca. PeakTUBHOE IBUYKEHUE 23.11.2023 bubmoreka LIOK
https://m.edsoo.ru/ff0c43d6
bu6mmoreka [JOK
33 PaboTa 1 MOIIHOCTB CUJIBI. DHEPIHsl. 25.11.2023 hitps://m.edsoo.ru/fi0cd502
Kunernueckast sneprust MmarepuanbHoi Touku. Teopema 00 bubnunoreka [JOK
34 o 28.11.2023
M3MEHEHUU KHHETUYECKOW DHEPTUU https://m.edsoo.ru/ff0c4502
[TorenumanbHas sHeprud. [loTeHumanbHas sHEprus 0
35 I[e(i)Opll\l/IHPOBaHHOﬁ rI[)pyn(HHH HgTeHHI/IaJIBHan 3Hep3$11:1yr 30.11.2023 Enbmaorexa TOK
' T https://m.edsoo.ru/ff0c461a
Tena BOJIM3U MOBEPXHOCTH 3eMIIH
[loTeHumanbHble U HEMOTEHIMATIbHBIE CUIIbI. CBA3b
pabOThl HEMTOTEHIIUATIBHBIX CUJI C U3MEHEHUEM bubnuorexa [IOK
36 . 02.12.2023
MEXaHUYECKON IHEPTrUU CUCTEMBI TeJl. 3AKOH COXPaHEHUS https://m.edsoo.ru/ff0c478c
MEXaHUYECKOW SHEPTUn
[ToTenuuanpHble ¥ HEMOTEHIUAbHBIE CHIIBI. CBSI3b
37 paboThl HEMOTEHUIUATBHBIX CUJI C U3MEHEHHUEM 05.12.2023 bubnunoreka [JOK
MEXaHUYECKOIN SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHHUS o https://m.edsoo.ru/ff0c478¢c
MEXaHUYECKON YHEPTUU
JlaGopaTtopHast pabota «MccnenoBanue cBsi3u pabOThHI
38 CUJIBI C U3MEHEHUEM MEXaHUYECKOM YHEPIUH Tenna Ha 07.12.2023
MIpUMEPE PACTSHKEHUS PE3UHOBOTO JKT'yTa)
39 Pemenue 3a1a1 Ha TeMy «3aKOH COXpaHEHHS 09.12.2023
MEXaHUYECKON YHEPTUN»
KonTponbnas pabota Ne2 no teme «/{nHamuka. 3aKOHbI bu6mmoreka [IOK
40 12.12.2023
COXPaHEHUS B MEXAHUKE) https://m.edsoo.ru/ff0c4b74
Pa6ora Hax omrmOkaMu. OCHOBHBIE ITOI0KEHHUS
41 MOJIEKYJISIPHO-KHHETHYECKON Teopru. BpoyHOBCKOE 14122023 ~ bubmorexa HOK
) https://m.edsoo.ru/ff0c4dc2
neuxenue. Audpdysus
42 XapakTep JBWKEHUS U B3AHMO/ICHCTBI HACTHLL BELIECTBA. 16.12.2023
Mogenu cTpoeHus Ta30B, JKUJIKOCTEN U TBEPABIX Tell
43 Macca monekyn. KonnuectBo BemectBa. [locrosanas 19.12.2023
ABoraapo
44 Tennosoe paBHOBecue. Temmeparypa u €€ U3MepeHue. 21.12.2023
IITxana remneparyp Llenbcus
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. bu6mmoreka [JOK
45 Wneansusiii raz3 8 MKT. OcnoBHoe ypaBHeHre MKT 23.12.2023 hitps://m.edsoo.ru/fl0cdfde
46 AOcomoTHas TemMrepaTypa Kak Mepa cpeIHein 26.12.2023 bubnunoreka [JOK
KMHETUYECKON YHEPTUU ABUKECHUS MOJICKYII. T https://m.edsoo.ru/ff0c511e
. bu6mmoreka [JOK
47 Vpasuenue Meneneesa-Kiarneiipona 28.12.2023 hitps-//m.cdsoo.r/f0cs 1 Lo
48 3akon JlanbpToHa. ['a30BbIe 3aKOHBI 09.01.2024
49 3akon JlaneroHa. ['a30Bble 3aKoHbl. Penienue 3a1au 11.01.2024
50 JlaboparopHas pabota «lccrnenoBanue 3aBUCHMOCTH 13.01.2024
MEX]1y IapaMeTpaMu COCTOSTHUS Pa3peKEHHOI0 ra3ay
H3omporeccsl B ueanbsHOM rasze u ux rpaduyeckoe bubmmorexa [IOK
51 16.01.2024
MPEICTABIICHUE https://m.edsoo.ru/ff0c570e
57 KOHTpOJII:HaSvaafSOTa J'\J"93 1o Teme "OCHOBBI MOJIEKYJISIPHO- 18.01.2024
KMHETUYECKOU Teopuun
PaGora nag ommOkamu. BHyTpenHsis sHeprus
53 TEPMOJIMHAMHYECKOW CUCTEMBI U CIIOCOOBI €€ N3MEHEHHS. 20.01.2024 bubmmorexa [IOK
KonnuecTBo TemnoTel u pabota. BHyTpeHHsis sHeprus o https://m.edsoo.ru/ff0c5952
0JIHOATOMHOT0 MJI€aIbHOIO T'a3a
bu6mmoreka [IOK
54 Bunae! renonepenaun 23.01.2024 hitps-//m.cdsoo.rw/f0c5e36
VnenpHas TEMI0EMKOCTh BeniecTBa. KonnmuecTBo TenaoThl bubnuotexa [JOK
55 . 25.01.2024
npu Tervionepenave. AauadaTHelil mpoiecc https://m.edsoo.ru/ff0c5¢36
56 [IepBblil 3aKOH TEPMOAMHAMUKH U €T0 IPUMEHEHHE K 27.01.2024 bubnuorexa [JOK
H30IIpoLIeccaM https://m.edsoo.ru/ff0cSefc
57 Heob6patumocts nporieccoB B mpupoze. Bropoit 3akon 30.01.2024 bubnnoreka [JOK
TEPMOJUHAMUKHU T https://m.edsoo.ru/ff0c6230
58 [Tpunmun gevicteust n K11/ TenmoBoi MamyHbI 01.02.2024 brbmiorera [IOK
https://m.edsoo.ru/ff0c600a
59 Huxn Kapno u ero KIT[ 03.02.2024
60 DKoJjorudyeckue npoOaeMbl TETII0O3HEPTETUKH 06.02.2024
bu6nmoreka [JOK
.02.2024
61 [TapooGpazoBanue u KoHaeHcalus. VicnapeHue u KuneHue 08.02.20 hitps://m.cdsoo.ru/fR0c63b6
62 AOCOIOTHAS 1 OTHOCUTEJIbHAS BIIAXXHOCTH BO3/TyXa. 10.02.2024 bubnmnoreka [JOK
Hacpitennsiii map o https://m.edsoo.ru/ff0c64d8
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Tépnoe Teno. Kpucranmnuueckue u amopdHsbie Tema.
63 AHUN30TpOnuUs CBOMCTB KpUCTaIoB. JKHUK1e KpUCTAILIbI 13.02.2024 Bubmiorexa LIOK
) ’ https://m.edsoo.ru/ff0c6510
CoBpeMeHHbIE MaTepUalIbl
64 [InaByiienue u KpucTayuiM3auus. Y AeibHas TEeIoTa 15.02.2024 bubnnoreka [JOK
riasiieHus. Cyonumanus o https://m.edsoo.ru/ff0c6708
65 VYpaBHEHHE TEIIOBOTO OataHca 17.02.2024 ~ bnomorexa LHOK
https://m.edsoo.ru/ff0c6820
O6o06matromuii ypok «MonekyinsapHas pusruka. OCHOBBI bubnuoreka [JOK
66 20.02.2024
TEPMOJAUHAMUKID) https://m.edsoo.ru/ff0c6938
67 KonTtponpnas padora Ne4 no reme «MonekymsipHas 22.02.2024 bubmmorexa [IOK
¢busuka. OCHOBBI TEPMOTMHAMUKID o https://m.edsoo.ru/ff0c6a50
DrneKkTpu3anus Tei. DIeKTpudeckui 3apsa. JBa Buga bubnnoreka [JOK
68 24.02.2024
JIIEKTPUUECKUX 3aPsII0B https://m.edsoo.ru/ff0c6bee
Pa6ora nag ommobkamu. [TpoBOAHUKY, TUAIEKTPUKU U
69 HOJIYTIPOBOTHUKH. 3aKOH COXPAHEHHSI JJICKTPUIECKOTO 27.02.2024 ~ bubmorexa [JOK
) https://m.edsoo.ru/ff0c6bee
3apsna
B3aumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHnsblit bubnmoreka [JOK
70 . 29.02.2024
BIIEKTPUYECKUH 3aps https://m.edsoo.ru/ff0c6ced
71 Pemenne 3anau Ha mpumeHeHne 3akoHa KyioHa 02.03.2024 Bubmiorexa IJOK
) https://m.edsoo.ru/ff0c6ced
H & T
72 cyneprosmum extpiscenx noxeli, T 05.03.204  BuGmOTERA IOK
ynep . 1 p ’ R https://m.edsoo.ru/ff0c6df2
HANPSOKEHHOCTH
73 Pemenue 3agau Ha pacueT HaNPSYKEHHOCTU 07.03.2024 bubnuoteka [JOK
BIIEKTPAYECKOTO TTOJIA. https://m.edsoo.ru/ff0c6df2
74 Pabota cun snexrpocTtatudeckoro noss. [lotenman 09.03.2024 brbmorexa IOK
' ) https://m.edsoo.ru/ff0c600
bubmuorexa [JOK
12.03.2024
75 ITorenmman. Pa3HOCTE MOTEHITHATIOB 03.20 hitps://m.cdsoo.ru/fR0C600
Cas3b Me a €HHOCTBIO JIEKTPOCTATUYECKOTO
76 H(?Jjﬂbﬂhgaflf(})’clibr}fiz{T:;HH;;OB gKI;TI/IIDHO;eIZE;aHI;HI;IC 14.03.2024 Bubmiorexa IIOK
' https://m.edsoo.ru/ff0c6f00
MTOBEPXHOCTH
[IpoBOTHUKY U AUDIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE. bu6nmoreka [JOK
77 16.03.2024
JranekTpudeckass TpOHUIAEMOCTD https://m.edsoo.ru/ff0c7018
78 Onekrpoémkocts. Konpencarop 19.03.2024  Bubnuoreka [IOK
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https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD INIOCKOTO KOHJEHCATOPa. DHEPrus bubnmoreka [JOK
79 21.03.2024
3apsKEHHOT0 KOHAEHcCAaTopa https://m.edsoo.ru/ff0c72c0
30 Ha6opaTopHa;1"pa60Ta N3mepeHne 351eKTpOEMKOCTH 02.04.2024
KOHJICHCATOpa
[TpunHuMn neicTBUS U IPUMEHEHHE KOHCHCATOPOB,
’1 KOIHMPOBAJILHOT'O aIiapara, CTpyHHOro mpuHTepa. 04.04.2024
DneKTpocTaTUUecKas 3allnTa. 3a3eMIIeHIe
AIIEKTPONPUOOPOB
82 KonTposbhast padora Ne5 mo Teme "Diekrpocraruka” 06.04.2024
PaGora nag ommOkamu. DIEKTPUUECKUI TOK, YCIOBUS €r0
23 cymectBoBanus. [locTossHHbIN TOK. CHita TOKA. 09.04.2024
Hanpsixenue. Conporusnenue. 3akoH OMa Juist yyacTKa
HEeTH
[TocnenoBarenbHOE, MapaliedbHOE, CMEIIAHHOE bubmmorexa [IOK
84 11.04.2024
COEJIMHEHUE TTPOBOHUKOB. https://m.edsoo.ru/ff0c74f0
JlaGopaTtopHast pabora «3yueHue cMeaHHOTO bubnnoreka [JOK
85 13.04.2024
COEIUHEHUS PESUCTOPOBY https://m.edsoo.ru/ff0c7410
26 PaGoTta 1 MOIITHOCTB AMEKTPUYECKOTO TOKA. 3aKOH 16.04.2004 bubnuotexa [JOK
Jlxoyns-Jlenta U https://m.edsoo.ru/ff0c7838
3akon OMa JJ1 MOJTHOM (3aMKHYTOM ) SJIEKTPUIECKOM bubnunoreka [JOK
87 18.04.2024
nenu. Koporkoe 3aMbIkaHue. https://m.edsoo.ru/ff0c7ae0
JlaGopatopHas pabota «M3mepenue D/]C ucrounnka Toka bu6nuorexa [IOK
88 20.04.2024
U €70 BHYTPEHHETO COIIPOTUBJICHUS https://m.edsoo.ru/ff0c7ae0
Pemenue 3amay Ha 3axkoH OMa A1 OTHOM (3aMKHYTOM ) bubnuoteka [JOK
89 . 23.04.2024
BIEKTPUYECKOU IEMH. https://m.edsoo.ru/ff0c7ae0
DJEeKTpOHHAs IPOBOJMMOCTD TBEPIBIX METAIIJIOB.
90 3aBUCHMOCTH COTIPOTHBIICHUSI METAJUIOB OT TEMIIEPATYPHI. 25.04.2024
CBepX1IpoBOANMOCTD
01 DJeKTpuvecKknuil TOK B Bakyyme. CBOHCTBA AIEKTPOHHBIX 27.04.2024
My4YKOB
II
52 nposomumocts, Caofiorsa ponnepoxon 3004204  BuGmOTERa LIOK
POBOIL ) P pexoa. o https://m.edsoo.ru/ff0c84ac
[TonynpoBoAHUKOBBIE TPUOOPHI
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DJIEKTPUUYECKUH TOK B paCTBOpaX M paciiaBax
bu6mmoreka [JOK
93 AJNEKTPOIUTOB. DIEKTPOIUTUYECKAS] TUCCOLIUALIUS. 1 02.05.2024 hitps-//m.cdsoo.ru/f0c82ba
DJIEKTPOJIN3
04 DJIEKTpUUYECKUH TOK B Tazax. CaMOCTOSITEIbHbBIN U 1 04.05.2024 bubnnoreka [JOK
HECaMOCTOSTENbHBIN pa3psia. Monuus. [Tnazma o https://m.edsoo.ru/ff0c84ae
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
bubmuoreka [JOK
95 IIpaKTHYECKOoe NpuMeHeHue. [IpaBuia TexHuku 1 07.05.2024 https:/m.cdsoo.ru/f0c86fc
0e30MacHOCTH
. bu6mmoreka [JOK
96 O06006mamui ypok «IEeKTPOIMHAMUKA 1 11.05.2024 hitps:/m.cdsoo.ru/f0c88he
KonTtponpsHnas padora no teme «IlocTossHHBII bubnuorexa [IOK
97 o 1 14.05.2024
SIIEKTPUYECKUN TOK. TOKHM B pa3IUUHBIX CPEIAX)» https://m.edsoo.ru/ff0c8a8a
03 PaGora nag ommoOkamu. PesepBHbiii ypok. [loBropenue 1 16.05.2024 bubnmoreka [JOK
tembl «KnHematnka o https://m.edsoo.ru/ff0c8c56
Pesepsublii ypok. [loBTOpenue temsl «/luHaMuKa 1 3aKOHbI bubnuoreka [IOK
99 1 18.05.2024
COXpaHEHU» https://m.edsoo.ru/ff0c8c56
PesepsHsiit ypok. IToBTOpenue teMbl «OCHOBBI 21.05.2024 bubmmorexa [IOK
100 tepmoauHaMuKU 1 MKT» 1 T https://m.edsoo.ru/ff0c8c56
. bu6mmoreka [IOK
23.05.2024
101 PesepsHblit ypok. Torosas KoHTposibHas paboTa 1 https://m.edsoo.ru/f0c8C36
102 PesepBHblil ypok. O6o0maromuii ypok o temam 10 kinacca 1 25.05.2024 Bubmzorexa LIOK
) https://m.edsoo.ru/ff0c8f6¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoimuecTBo DJIEeKTPOHHBIE
JlaTa no
Ne Hara uudgposbie
Tema ypoka (paxry,
n/n u3ydyeHusi  oOpa3oBaTe/IbHbIE
NpUMeYaAHUSA
pecypcbl
ITocTossHHBIC MATHUTHI U UX B3aMOJICHCTBHE.
1 MaruutHoe noyie. BEKTop MarHuTHONH HHIYKIIUN bubnnorexa LIOK
. p VKU https://m.edsoo.ru/ff0c9778
JIuHMKM MarHUTHON MHAYKIIUN
5 MarnuTtHoO€e nojie TPOBOJHUKA ¢ TOKOM. OTBIT bubnmnoreka HOK
Opcrena. Bzaumopaeiicterue mpoBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas pabota «/3ydeHne MarHuTHOTO bubnuorexa [HOK
TIOJISI KATYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJHUK C
4 tokoMm. Cuiia Amnepa. JlaGopaTopHas paborta bubnuotexa [HOK
«HccnemoBanne NEHCTBHUA TOCTOSHHOIO MarouTa https://m.edsoo.ru/ff0c9ac0
Ha paMKy C TOKOM»
eMCTBHE MAarHUTHOTIO ITOJIS Ha JIBHK cs
5 3Z[a sHKeHHyro yactuny. Cuia Jlo eHII;’HiI)Z.IgOTa Bubmiorexa LIOK
P yro Y. p ’ https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna
DOnekTpoMarHuTHas HHAYKIus. [loTok BekTopa
6 Mar#uTHON uHAyKuu. DJ1C nHayknuu. 3akoH
3JIEKTPOMAarHUTHOM MHAYKIMN Papanes
7 JlabopaTtopHas pabota «MccnenoBanue siBIeHUS bubnmnoreka [JOK
AJIEKTPOMArHUTHON UHIYKLIUH» https://m.edsoo.ru/ff0cal50
NungyktuBHOCTD. SIBIeHMe camonnaykuuu. DJ1C
8 CaMoyIfH,ZI AU, DHEPT U MaFHI/ITHOZO OJISt : Bubmnorexa HOK
YRUHH. P https://m.edsoo.ru/ff0ca600
KaTYIIKA C TOKOM. DJIEKTPOMarHuTHOE I0JIe
TexHuueckue ycTpoicTBa U X MPUMEHEHHE:
9 MTOCTOSTHHBIE MarHUTHI, JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEHU 3JIEMEHTAPHBIX
YaCTHIl, THAYKIITHOHHAS TI€Yb
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10

11

O6o0maromuii ypok «MarauTHoe moJe.
DNEeKTPOMarHUTHAS WHIYKIIHS)

KonTponpHas pabota mo Teme «MarHuTHOE IoJIe.
DNeKTpOMAarHuTHAs! HHIYKIUS

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

13

14

15

16

CB0OOIHBIE MEXaHUYECKIE KOeOaHus.
Iapmonnueckue konebanus. YpaBHEHUE
rapMOHHYECKHX Kojiebanuii. [IpeBpamenue
SHEPTUU

Jlaboparopuas padota «Vccienoanue
3aBUCHMOCTH MEPHO/Ia MAJIBIX KOJIEOaHUil rpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MACChI I'py3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaH!s B UJ€aIbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHUS MEXKIY
MEXaHUYECKUMH U IEKTPOMarHUTHBIMU
KoJ1e0aHusIMU

®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B
uJealbHOM KoJieOaTeIbHOM KOHTYpe

[IpencraBieHue 0 3aTyXalONINX KOJICOAHUAX.
BreinykaeHHbIE MEXaHUYECKUE KONeOaHMUs.
Pe3onanc. BeIHYXIEeHHBIC 2JIEKTPOMArHATHBIC
KoJe0aHus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0caf06

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

bubnnoreka IIOK
https://m.edsoo.ru/ff0cb9c4

bubmmoteka [IOK
https://m.edsoo.ru/ff0cbb86

17

18

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN
TOK. MOITHOCTh IEPEMEHHOT0 TOKA. AMIUIUTYTHOE
U JEUCTBYIOLIEE 3HAYECHUE CUJIbI TOKA U
HaNpsLKEHUs

Tpancdopmarop. [IponsBoacTBo, nepenaya u
noTpe0iIeHne IeKTPUIECKON SHEprUn

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cbd34

19

YCTpOﬁCTBO U MPAKTUYICCKOC ITPUMCHCHUC
QJICKTPHUYCCKOI'0 3BOHKA, Ir€HEPATOPA ICPEMCHHOI'O
TOKa, JIMHUMN QJICKTpOoIICpcaav

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKU IPU TPOU3BOJICTBE
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3neKTpo3Hepruu. KynpTypa ucnob30BaHus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU
MexaHn4ecKue BOJIHBI, YCIIOBUS PACIIPOCTPAHEHUS.
21 Ilepunoxn. Cxopocts acny ocC aHgHI/IﬂpI/I ,[[J'II:/IHa Bubmnorexa HOK
PHOL. P pactpoctp https://m.edsoo.ru/ff0cca54
BOJIHBIL. [lonepeunsie U MPO10JIbHBIE BOITHBI
2 3Byk. CkopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa bubnnoreka HOK
ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
73 DNEeKTpOMarHuTHBIE BOJIHBI, UX CBOMCTBA U bubnmoreka [JOK
ckopocTb. [Ikana 3neKTpOMarHuTHHIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIUIIBI paTnoOCBA3U U TelleBUACHU. PazButne
cpencts cBsa3u. Pagnonokanus
bubnnoreka IIOK
25 KonTponbnas pabota «KoneGanust 1 BOITHBDY
p p https://m.edsoo.ru/ff0cc68
[IpsmonnHENHOE pacIpOCTPaHEHHUE CBETA B
26 O,ZI[)HO OJTHOI C eﬂpe T(I))qeqlli)blﬁ HCTOYHUK CBETA Bubmorexa LIOK
p peae. ' https://m.edsoo.ru/ff0cd350
JIy4d cBera
27 OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnuorexa [HOK
[TocTpoenue nzobOpaxeHu B MIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
[Ipenominenue ceera. [lonHoe BHyTpeHHEE
28 0Tp axxenue. IIpenenbHbIN yrom HZTII:-IOFO Bubmnorexa HOK
p P yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
29 JlabopaTtopHas pabota «3mepeHue mnokazarens bubnmnoreka [JOK
MPEIOMIIEHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenne n3obpaxeHuii B THH3E. bubmuotexa [JOK
®opmyJia TOHKOHN JIUH3bL. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ff0cddle
31 JlabopaTtopHas pabota «VccnenoBanue CBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cBeta. CoKHBIN cocTaB 6e70ro CBeTa.
32 [Bet. JlabopaTopnast pabota «Habmroaenne
JUCTIEPCUU CBETa»
33 Wnrtepdepennus creta. udpaxnus ceera. bubmmoreka [JOK
JudpakimonHas pemeéTka https://m.edsoo.ru/ff0ced22
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34 [Tonepeunocts cBeTOBBIX BOJIH. [lomspuzanus bubnmoreka [JOK
CBETA https://m.edsoo.ru/ff0cf02e
35 Orntruyeckue mpubOpsI U YCTPOUCTBA U YCIIOBUS UX
0e301acHOTO IPUMEHEHUS
['paHUIIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.
36 HIZ)CT JLI[aTprCHe MaJbHON TEOpUU bubmorexa LIOK
Y H P https://m.edsoo.ru/ff0ct862
OTHOCHUTEILHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE bubnmoreka [JOK
BPEMEHU U COKpAILCHUE JIJINHbI https://m.edsoo.ru/ff0cfa42
DHEprust ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.
38 CBHEL MAcCCHI C zHe rlzleﬁ A UMITYJIECOM BHeII THS bubmoreka LIOK
p y ) p https://m.edsoo.ru/ff0cfc68
MTOKOSs
39 KontponbHas padota «Onruka. OCHOBBI bubnnoreka IIOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0ct610
40 ®otonbl. opmyna [1nanka. DHEPrus U UMITYIIbC bubnmnoreka HOK
dhoTtoHa https://m.edsoo.ru/ff0cfel6
41 OTtkpsiTue U uccienoBanue Gorodpdexra. OnbIThI bubnuotexa [HOK
A.T. CroneroBa https://m.edsoo.ru/ff0cffc4
40 3akonbl pororddexra. YpaBHeHUE DUHIITEHHA TSI bubnmnoreka [JOK
dotorddekra. «KpacHas rpanuna» hotodrdhdexra https://m.edsoo.ru/ff0d015¢
43 JlaBnenue ceera. OnwiTel I1. H. JIeGenena. bubmorexa [JOK
XuMHuyeckoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHrUecKkue ycTpocTBa U MPAKTUYECKOE
44 IpUMeHeHue: (HOTOINEMEHT, GOTOAATUHUK,
CONTHe4YHas OaTapesi, CBETOIUO]T
45 Pemrenue 3a1au no reme «J1€MEHTBI KBAHTOBOM bubnuotexa [JOK
OITTHUKI https://m.edsoo.ru/ff0d0302
46 Mopens aroma Tomcona. OnbiTel Pezepdopaa mo bubnmoreka [JOK
paccesHUIO a-dactull. [InanerapHas Moaens atoMa https://m.edsoo.ru/ff0d091a
bu6nuoreka [IOK
4 I1 b
7 OCTYJIAThI bopa https://m.edsoo.ru/ff0dOafa
48 W3nydyenune u mornomieHrne OTOHOB MPHU MEPEX0JIe but6mmoreka [IOK
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49

50

51

aToMa C OJTHOTO YPOBHS SHEPrUH Ha Apyroil. Bumbl
CIEKTPOB

BoustHOoBBIE cBOcTBa yacTull. Bosabl ne bpons.
KopnyckynsipHo-BosiHOBO# Ayanu3M. ClIOHTaHHOE
Y BBIHYXKJICHHOE U3ITy4YEHHE

OtxkpsiTue paguoaktTuBHOCTH. OmbITH Pesepdopaa
10 OMPEJICTICHUIO COCTaBa PaAHOAKTUBHOIO
U3ITy4YCHUs

CaoiictBa anb(a-, 6era-, raMmMa-u3ITydeHUsI.
Brnusinue pagnoakTHBHOCTH Ha KUBbIE OpTraHU3MBI

https://m.edsoo.ru/ff0dOafa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTtkpbiTHE TIPOTOHA U HelTpoHa. M3oTomnbl. Anbga-
pacnaj. DJIeKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. Snepusiii peaktop. [Ipodnemsi,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI SAEPHOU
SHEPIeTUKHU

bubnnoreka IIOK
https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTto b1 HaOIIOIEHNS U PETUCTPAlluU
aneMeHTapHbIX yactull. Kpyriblii cton
«DyH1amMeHTalbHbIE B3aUMOACHCTBUSA. EqUHCTBO
(bu3MYECKOI KapTUHBI MUPa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro Heba. Co3Be3aus, sspKkue 3BE3/bI,
IIJTaHETHI, UX BUJUMOC IBUXXCHUC. COHHC'—IH&H
cHCcTeMa

56

57

Comnnaue. CoiHeuHast aKTUBHOCTE. MICTOUHUK
sHeprun CoJHIIa U 3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3bI
[JIABHOM IOCIIEA0BATEILHOCTU. BHyTpeHHEE
cTpoeHue 3B€311. COBPEMEHHBIE NTPENCTABICHUS O
IIPOUCXO0XACHNUHU U 3BoJrounu CosHIa U 3B€311

58

Muneunsiii [1yte — Hama ['anaktuka. Ilomoxenue u
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nemwxkenne Conana B ['amaktuke. ['agtakTuKH.
UYEpHble AbIPHI B sipax rajJakTHK

Bcenennas. Pas6eranue ranaktuk. Teopus

59 Bosbiioro B3peiBa. PenukToBo€ U3ydeHue. 1
Meraranaktuka
60 Heperennsie npo0aeMbl aCTPOHOMUHU 1

KonTponbHas paboTta «1eMeHThl aCTPOHOMHUU U

61
acTpoU3UKM»

O6o6maromuii ypok. Poib ¢pusuku u acTpoHOMUU B
62 SKOHOMMYECKOM, TEXHOJIOTNYECKOM, COITUAIIBHON 1 1
ATHUYECKOU chepax NesITeTbHOCTH YeJIOBeKa

O6o06maromuit ypok. Poib u mecro pusuku u

63 aCTPOHOMUU B COBPEMEHHOM HAy4YHOH KapTUHE 1
Mupa
Oo6o06maromuit ypok. Poib pusmueckoii Teopun B

64 (hopMHUPOBAHKUH MPECTABICHUN O (PU3HUECKON 1
KapTUHE MHpa

O606matonuii ypok. Mecto pusnueckoit KapTHHbI
65 MHpa B 00IL[eM psiy COBPEMEHHBIX €CTECTBEHHO- 1
Hay4HbIX IPEJICTABICHUNA O IPUPOAC

PesepBHbIil ypok. MarautHoe noie.

66 ONEeKTpOMarHuTHAsE NHIYKIHS !
67 PesepBHbIil ypok. OnTuka. OCHOBBI CIELIMATILHOU 1
TEOPUHU OTHOCUTEIBHOCTH
63 Pezepublil ypok. KBanToBas gusmka. DneMeHTHI 1 bubnmnorexka [HOK
ACTPOHOMUU U aCTPOPU3UKHI https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOANUYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

» dusuka, 10 kmace/ Mskumes I'.5., byxosues b.b., Corckuit H.H. nox penakmnueit [lapdentreBoii H.A., AkiimonepHoe 00I1IeCTBO
«3narensctBO «lIpocBenieHne»

» dusuka, 11 kmace/ Msikumes I'.J1., Byxosuer b.b., Yapyrun B.M. nox penakmueii [lapdentoeBoii H.A., AkiinonepHoe o0I111ecTBO
«3narensctBO «lIpocBenieHne»

METOJIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA
CoOopnuk 3an1au no gusuke. 10-11 xknacc. PeiMkeBuy
Coopnuk 3anad no pusuke. 10-11 kmace. Ctenanona
[Toypounsie pa3zpaboTku 1o ¢pusuke. 10 kmacc
[Toypounsie pa3zpaboTku 1o ¢usuke. 11 kmacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HHTEPHET

https://lesson.edu.ru/

Enunas xomnekuus LIOP. [Tpeamernas xomnekuus «Pusukay http://school-collection.edu.ru/collection

EcrectBenHno-HayuHble skcnepuMeHnThl — @usnka: Komekius Poccuiickoro o6ieodpa3oBarenbHoro nopraia http://experiment.edu.ru
OTtkpoIThIl KOMUTeMK: Dusnka http:// www.physics.ru

[Tpoext AFPortal.ru: acrpoduzuueckuii moptan http://www.afportal.ru

®dusuka B anumanusx http://physics.nad.ru

®dwusuka B npe3eHTanusix http://presfiz.narod.ru

®dwusuka Bokpyr Hac http://physics03.narod.ru

OTKpBITBIC HHTEPHET-OMMIHUAABI TT0 ¢usuke http://barsic.spbu.ru/olymp
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