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MHNOACHUTEJIBHASA 3ATIMCKA

Jannast pabouast nporpamma o ¢usnke st 10 kinacca (60a30BbIil ypoBeHB) pa3paboTaHa Ha OCHOBE:
1) denepanbHOro rocy1apcTBEHHOr0 00pa3oBaTEIBHOIO CTaHIAPTa OCHOBHOTO 0o01iero oopaszosanust (yTB. [Ipukazom MuHucTepcTBa 00pa3oBaHus u
Hayku PO ot 17 nekabpst 2010 r. N 1897 ¢ usmenenusimu 1 nonoiaHeHusMu ot 29 nexadpst 2014 r., 31 aexadps 2015 1., 11 nexadps 2020 r.). (®I'OC O00).
2) TIpumepHOI OCHOBHOM 00pa30BaTENbHON IPOrpaMMBI OCHOBHOTO 0011ero obpasoBanus (0H00peHHO perieHreM deaepaabHOro yueoHo-
METOJIMYECKOT0 00bEIUHEHHUS 10 00IIIeMy 00pa30BaHuI0, IPOoToKoi oT 8 amperst 2015 r. Ne 1/15).
3) denepanapHOM 00pa30BaTENBHOM MPOrpaMMbl OCHOBHOT'O 0011Iero odpasoBanus (yTB. mprkazoM Munnpocsemenus Poccuu ot 18.05.2023 r. Ne 370).
4) OcHOBHO# 00pa30BaTEIBHOM MTPOrpaMMbl OCHOBHOTO 0011ero oopasosanus MOY Jlures Ne 3 or 28.08.2023 r.
Pabouas nporpaMmel nipejnoaraer ucmnoyibzoanue Y MK:
1. VueOHuk «®usuka. 10 kinacey. I'. f. Mskumes, b. b. Byxosues, H. H., 2022
2.®wuzmka. 10 knace. B 2 gactsx. Yacts 2. 3agaunuk (0a30BbIil ypoBeHs) - ['enpenmrelin J1.3. M.: Muemo3una, 2009r.
3. PeimkeBuu A. I1. 3agaunuk. 10-11 kimace. —M.: Ipoda 2013
Ilenu n3yyenns ¢pusnku Ha 6230BOM YPOBHE B OCHOBHOI1 IIKOJIE !

[MporpamMma mo ¢u3mke 06a30BOro ypoBHsI Ha YpOBHE CpeiHero oodiiero obpa3oBaHus pa3paboTaHa HA OCHOBE IOJIOKEHUH M TPeOOBaHWA K pe3ylbTaraM
OCBOCHUSI OCHOBHOW 00Opa3zoBaTenbHOM mporpaMmsbl, npeactaBieHHbx B @I'OC COO, a takke ¢ yuérom ¢emepanbHOil pabodeil mporpaMMbl BOCIIUTAHUS U
KOHIICNIIIMKA TIpEroaBaHusl ydeOHoro mpeaMera «@Pusnka» B 00pa3oBaTelIbHBIX OpraHuM3amusax Poccuiickoit ®Denepanuu, peadn3yONMX OCHOBHBIC
00pa3oBaTenbHbIE TPOTPAMMBL.

ConepsxkaHue IporpamMmel o (PU3KUKE HAIIPaBJIeHO Ha (POPMHUPOBAHHME €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa oOydaronmxcst 10—11 xiaaccoB mpu 00ydeHHH UX
¢u3KKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOrO moaxonaa. [Iporpamma no ¢usuke coorBercTByeT TpedoBanusm GI'OC COO k miaHHpyeMbIM
JUYHOCTHBIM, TIPEIMETHBIM U METalpeJMETHBIM pe3ylibTaTaM OOYUYEHHMsl, a TaKXKe YYHUTBHIBACT HEOOXOIMMOCTh pealli3allii MEXIPEJIMETHBIX CBs3el (U3UKU C
€CTECTBCHHO-HAYYHBIMH YYCOHBIMH MpeAMeTaMu. B Hell ompemessiroTcss OCHOBHBIE NEeNM HM3Y4YeHUS (U3HKH Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHwd,
TUTAHUPYEMBIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKHU: TMYHOCTHBIC, METAaNpeIMETHBIC, IIPEIMETHBIE (HAa 0A30BOM YpPOBHE).

[Iporpammanopu3nKeBKITIOYALT:

TUTAHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU HA 0A30BOM YPOBHE, B TOM YHCIIE IIPEIMETHBIC PE3YIbTATHI IO TOIaM O0YUCHHS;
conepxanue yaebHoro npeamera «Pu3nuKay 1Mo roaM o0ydeHHs.

du3nka Kak Hayka 0 HanOoyiee OOMMX 3aKOHAX MPUPOJIBI, BHICTYIAsl B Ka4yecTBE Y4eOHOro MpeaMera B MIKOJIE, BHOCUT CYIECTBEHHBIN BKJIAJl B CHCTEMY
3HaHU 00 okpyxaromem mupe. IIIKOmbHBIA Kypc (H3UKM — CHCTEMOOOPA3YIOIUI JJIsl eCTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKONBKY (HU3UUCCKHE
3aKOHBI JIeKaT B OCHOBE TPOIIECCOB W SIBIICHHWH, M3y4aeMbIX XHMHEH, OwWomormeil, ¢pusamdeckoil reorpadueid W actpoHomuen. Vcmoiap3oBaHHE W aKTHBHOE
MpUMEHEHHE (U3UYCCKUX 3HAHUM ONpeAeNnseT XapakTep W pa3BUTHE Pa3HOOOPAa3HBIX TEXHONOTHA B chepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA,
MOJYYEHHS HOBBIX MATEPHAIIOB C 33J]aHHBIMHU CBOMCTBAMHM U Jpyrux. M3ydeHue (pU3NKH BHOCUT OCHOBHOW BKIaa B ()OPMHUPOBAHHE ECTECTBEHHO-HAYYHON KapTHHBI
MUpa 00ydaroImuxcs, B POPMUPOBAHNE YMEHUI MPUMEHSTh HAYYHBIH METO]] TO3HAHUS TIPH BBITIOJIHCHUN UMH YYCOHBIX HCCIICIOBAHUA.

B ocHOBY Kypca GU3WKH [T yPOBHS CPEIHEr0 00IIero 00pa3oBaHus MOJOXKEH PSJ] HICH, KOTOPbIE MOYKHO PACCMATPHUBATEH KaK MPHUHIIUITBI €r0 MOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUU € HEW KypC SIBIISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COJEPKUT MaTepHal M3 BCEX Pa3/elioB (PM3MKH, BKIIOYAET KAk
BOMPOCHI KITACCHUECKOM, TaK M COBPEMEHHOM (PH3UKH.

Hoes cenepanusayuu. B cCOOTBETCTBUH C Hel MaTepran Kypca GU3NKK 00beMHEH BOKPYT (pu3nueckux Teopuil. Beayimm B kypce sBisiercss GOpMHpPOBaHHE
MIPEJICTABIIEHUH O CTPYKTYPHBIX YPOBHIX MaTEPUU, BELIECTBE U TIOJIE.

Hoesn eymanumapuzayuu. E€ peanmzanus npeArnonaraeT MCIOIb30BaHUE T'YMaHUTAPHOTO IMOTEHIMAaNa (PU3MYECKONW HAyKH, OCMBICICHHE CBSI3H Pa3BHTHS
(bM3HKH ¢ pa3BUTHEM OOINECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMH U SKOJIOTHYECKUMU TTPOOIEMaMHU.



Hoes npuxnaouoii nanpasnennocmu. Kypc ¢GU3MKH TpennonaraeT 3HAKOMCTBO C IIUPOKMM KPYIOM TEXHHUYECKHX W TEXHOJIOTHYECKHX IMPHUIIOKEHHUH
W3YyUYEHHBIX TEOPHUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyercsl MOCPEACTBOM BBEIEHHS 3JIEMEHTOB COJEPKaHUs, TMOCBSIIEHHBIX SKOJOIMYECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE
CBSI3aHBI C Pa3BUTUEM TEXHUKH U TEXHOJIOTHH, a TaKkXKe 00CYKACHUS MPOOIeM PaliOHATBHOTO PUPOIOIOIb30BAHUS H HKOJIOTHIECKON Oe30ac HOCTH.

CTep>KHEBBIMU 3JIEMEHTAMHU Kypca (PU3MKH Ha ypOBHE CpelHero oOIiero oOpa3oBaHUs SBISIOTCA (Qu3nueckue Teopuu ((HOpMUPOBAHUE MPEACTABIICHUIA O
CTPYKTYpE TOCTpOCHHsI (U3MUECKOH TEOpUH, PO (QYHAAMEHTAIBHBIX 3aKOHOB M TPHHIUIIOB B COBPEMEHHBIX MPEICTABICHUSAX O NPUpPOIE, TpaHHUIax
MPUMEHUMOCTH TEOPHH, JIsl OMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHHH W IPOILIECCOB).

CuCcTeMHO-IeITEIBbHOCTHBIA TIOAX0A B Kypce (PU3UKKM pean3yercsl Mpexkie BCEro 3a cuérT opraHu3alnny SKCIepUMEHTaIbHON AeSITEIbHOCTH 00YYaloMInXCs.
Hnst 6a30BOro ypoBHsI Kypca (M3UKH — 3TO HCIONB30BAHHE CHCTEMBI ()POHTANBHBIX KPATKOBPEMEHHBIX JKCIEPHUMEHTOB W J1abOpaToOpHBIX padoT, KOTOphIEC B
nporpaMme mo Gu3nke oObETUHEHBI B OOLIHI CITMCOK YUEHHUYECKUX MPAKTUYECKUX paboT. BreiieneHrne B yKa3aHHOM IepedHe J1abopaTopHBIX paboT, TPOBOIUMBIX
JUISL KOHTPOJISI ¥ OLEHKH, OCYIIECTBIISIETCSl YIaCTHHKaMU 00pa30BaTeIbHOTO MPOIlecca UCXO/sl U3 OCOOCHHOCTEW TUTAaHUPOBaHUSI U OCHAIIEHUs] KaOuHeTa (HU3MKH.
IIpu sTOoM obecneumBaercsi oBJlajcHHE OOYYArOIIUMUCS YMEHHUSMH TNPOBOJWTH KOCBEHHBIC U3MEPEHHUs, MCCIEOBaHUS 3aBUCHMOCTeH (DU3MYECKUX BEIHYHUH W
MTOCTaHOBKY OIBITOB IO MPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yJensieTcsi pelieHnIo PacyEéTHBRIX U Ka4eCTBEHHBIX 3ajad. [Ipu 3TOM Juisi pacy€rHBIX 3aj1ad MPUOPUTETOM SIBIISIOTCS 3aJ]adil C SIBHO
3aJJaHHOW (PM3UYECKON MOJIEINBIO, TIO3BOJISIIOIINE TPUMEHSATh H3YYEHHbIE 3aKOHBI ¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pasziena Kypca, TaK U HHTErpUpYys 3HAHUS U3
pasHbIX pas3znenoB. JliIsi KauecTBEHHBIX 3aJ]]ad MPUOPHUTETOM SIBIISIIOTCS 3aJ]aHusl HA OOBSCHEHUE TPOTEKaHHs (PU3MYECKUX SIBICHUH W TPOIIECCOB B OKPYXKAIOIIEH
KHU3HH, TpeOYIoNIre BBIOOpa (GU3NIECKON MOJIENH JJIsl CUTYAIlH TPAaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBumn ¢ tpedoanusimMu ®PI'OC COO k MaTepHaIbHO-TEXHUYECKOMY OOCCIICUCHHIO Y4eOHOro mporecca 0a30BbIii ypoBeHb Kypca (U3MKH Ha
YPOBHE CpeJiHero o0Iiero oopa3oBaHust IOKEH U3y9aThCsl B YCIOBUAX MPEIMETHOIO KaOMHeTa (PU3UKU WK B YCIOBUSX HHTETPUPOBAHHOTO Ka OMHETa IPEIMETOB
€CTECTBEHHO-HAYYHOT'0 IMKJIA. B kaOuHere QHU3WKM JOMHKHO OBITh HEOOXOIMMOE JIabopaTOpHOE O00OPYAOBaHHE ISl BHIMONHEHUS] YKa3aHHBIX B MPOrpamMme Io
(hH3MKe yUCHUIECKUX MPAKTUISCKUX PabOT M IEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpanMonHoe o0opynoBaHue (opMHUpyeTcs B COOTBETCTBHH C MPUHIIMIIOM MHHAMAIBLHOH JIOCTATOYHOCTH M OOECIIEYMBAET IOCTAaHOBKY
TIEPEYUCIICHHBIX B IMpOrpaMMe 0 (U3HKE KITFOUYEBBIX JEMOHCTPAIMN ISl UCCIESIOBAHUS H3YYaeMbIX SBICHHUHI U MPOIECCOB, IMITUPUICCKUX U (DYHIaMEHTAITBHBIX
3aKOHOB, MX TEXHUYECKUX MPUMEHCHHH.

JlabopatopHoe obopymoBaHWE ISl YUEHUYECKHX MPAKTHUECKHX padoT (opMUpYeTCcS B BHIE TEMATHYECKHX KOMILIEKTOB M OOECIIEUMBAETCS B pacuére
OJIHOTO KOMILIIEKTA Ha JIBYX oOydaromuxcs. TemMaTHueckue KOMIUIEKTHI JIA00OpaTOPHOTO 000pYI0BAHUS TOJKHBI OBITH TIOCTPOSHBI Ha KOMITJIEKCHOM HCITONIb30BaHUHU
AHAJIOTOBBIX U IIU(POBBIX MPHOOPOB, & TAKKE KOMITBIOTEPHBIX H3MEPUTEILHBIX CHCTEM B BHJIC IU(POBBIX TA00PATOPHH.

OCHOBHBIMH LIEIAMHA W3Y4eHUs (HU3NKH B 00IIEM 00pa30BaHUU SBISIOTCS:

(dbopMHpOBaHHE UHTEPECA U CTPEMIICHHUS 00YUAIOIINXCS K HAYYHOMY W3YUCHHIO TTPUPOJIBI, PA3BUTHE WX MHTEIICKTYAbHBIX U TBOPYECKUX CIIOCOOH OCTEHA;
pa3BUTHE MPENCTABICHUN 0 HAYYHOM METOJIe MO3HAHUS B (HOPMHPOBAHKE UCCIIEOBATEIHCKOTO OTHOIICHHSI K OKPYXKAIOIIUM SIBIICHUSIM;

(hopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3YUCHHS OCHOB CTPOCHHS MATEPHH U (PYHIAMEHTALHBIX 3aKOHOB (DH3UKH;

(bopMHpOBaHUE YMEHHUI OOBSCHSTH SBICHHUS C UCIONb30BaHUEM (PU3HUUECKUX 3HAHUI U HAYYHBIX JIOKA3aTENbCTB;

(hopMHpOBaHUE IPEACTABICHUN O POJTU (U3HMKH JJISl PA3BUTHS JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTrxkeHue STHX IIeell 00eCIeUMBACTCS PEIICHUEM CIISTYONIMX 3a/1a4 B TIpoLecce U3ydeHus Kypca (U3MKH Ha YPOBHE CPETHEro 00Iero oopa3oBaHus:
MPHOOPETEHNE CUCTEMbI 3HAHUN 00 OOMIMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIFOYAs MEXaHHUKY, MOJEKYSIPHYIO (QU3UKY, JICKTPOJUHAMUKY,
KBaHTOBYIO (PM3HKY M 3JIEMEHTBI acTPOPHU3UKHY;



¢dbopMHupOBaHNE YMEHHH NPHUMEHSTH TEOPETUUECKHUE 3HAHUS Uil OOBACHEHUS (PU3MYECKUX SBICHUH B MPHUPOAE M ISl MPUHATHA MPAKTHYECKUX PEHICHUH B
MOBCEIHEBHOH JKM3HHU;
OCBOCHHE CIOCOOOB pEIICHMs Pa3MYHBIX 3a7ad C SBHO 3aJaHHOM (PM3NYECKOHM MOIENblo, 3a7ay, TOAPa3yMEBAIOIINX CAMOCTOATENFHOE CO3AaHue (PU3UIECKON
MOJIENH, aJIeKBaTHON YCIIOBHSIM 3aJ1auH;
MOHUMaHNEe (PU3MUECKUX OCHOB U PUHIIUIIOB ACHCTBUS TEXHUYECKUX YCTPOHCTB M TEXHOJIOTMYECKHUX MPOIECCOB, UX BIHAHUS HA OKPYKAIOUIYIO CPEY;
OBJIAJICHHE METOJIaMH CaMOCTOSITENILHOIO IUIAHUPOBAaHUS M MPOBEINCHUS (DU3MYECKUX SKCIEPHUMEHTOB, aHAIW3a M MHTEpPHpeTanud HH(OpMAaluH, ONpe/eseHHs
JOCTOBEPHOCTH MOTYYEHHOTO pe3ybTaTa;
CO3JJaHHe YCIIOBHI JJIsl pa3BUTHS YMEHHI TPOEKTHO-MCCIIEN0BATENLCKON, TBOPUYECKOM AeITEbHOCTH.

Ha u3yuenue ¢usuku (0a30BbIi YPOBEHB) Ha YPOBHE CPEAHEro 00IIero oopasoBanus orBoautcs 136 yacos: B 10 knacce — 68 yacos (2 yaca B Henento), B 11
Kiacce — 68 "acoB (2 gaca B HEJICNIO).

[peanaraemslii B mporpamme 1o Gpusnke nepedeHb J1a00paTOPHBIX U MPAKTUIECKUX PaOOT SBIISETCS pEKOMEHI0OBAaHHBIM, YUHUTEIb JIeNaeT BEIOOp MPOBEICHUS
n1abopaTopHBIX PabOT H OMBITOB ¢ y4ETOM UHANBUAYAIHHBIX 0COOCHHOCTEH 00YYarOIIXCSl.



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

Paznen 1. ®du3znka u MeT0AbI HAYYHOT0 MO3HAHNS

®uszuka — Hayka O mnpupone. HayuHple MeTOnbI NO3HAHUS OKPYXKAKOIIEr0 MHUpa. Ponb 3KCHEpHMEHTa M TEOpPUM B IPOLIECCE IIO3HAHUS ITPUPOJBIL.
OKCHepuMeHT B (pu3uKe.

MogenupoBanue (GU3NUECKUX SBICHUHN U mporeccoB. Haydunrple runore3sl. Gusnueckre 3aKOHBI U TEOPHH. | paHUIIBI IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
IIpuHOUI COOTBETCTBUS.

Ponb 1 MecTo pu3nKu B JOPMUPOBAHUN COBPEMEHHON HAYYHON KapTHHBI MUPA, B IPAKTUYECKOH JIeSITEIBHOCTH JIFOJIEH.

Lemoncmpayuu

AmnarnoroBsie 1 IU(QPOBBIE U3MEPUTENbHBIE TPHUOOPHI, KOMITBIOTEPHBIE TATUHUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABmxkeHre. OTHOCUTEIBHOCTh MEXaHNIeCKOTo aBIKeHusA. Cuctema orcuéra. Tpaekropus.

[lepemerienne, cKopocTh (CpemHsisi CKOPOCTh, MIHOBEHHAs CKOPOCTb) W YCKOpEHHE MaTepHaIbHOM TOYKH, MX MPOEKIIMH Ha OCH CHCTEMBI KOOpPIMHAT.
CroxxeHre mepeMenIeHU | CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONUHElHOe HBHXKeHHe. [paduku 3aBUCHMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHWs, MYTH W TepeMelIeHUs
MaTepruaIbHON TOYKH OT BPEMEHH.

CBoOomHOE majieHne. Y CKOpeHHEe CBOOOTHOTO TTaACHHUS.

KpuBonuneitHoe nBukeHue. J[BUKEHHUE MaTepUalbHOM TOUKH IO OKPYKHOCTU C TOCTOSHHOW IO MOJYJIIO CKOPOCThbIO. YTJOBasg CKOPOCTh, JIMHEHHas
ckopoctb. [lepron u gacTora obpamenus. LleHTpocTpeMuTensHOe YCKOPEHHE.

TexHnyeckne ycTporcTBa U MPAKTUIECKOE PUMEHEHHE: CITHIOMETP, IBIKEHUE CHAPSIIOB, IIEMHBIE H peMEHHBIE TIepeayn.

Jemoncmpayuu

Mopenb cUCTeMBI OTCUETa, MIUTFOCTPAIAS KHHEMATHIECKUX XapaKTePUCTHUK JBUKCHUS.

[IpeobpazoBaHue IBUKEHUN C UCTIOIB30BAaHUEM MTPOCTHIX MEXaHNU3MOB.

[laneHve Ten B BO3AyXe U B pa3pekeHHOM IIPOCTPAHCTBE.

HaGmonenne nemkeHus Tena, OpoIIeHHOT0 MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTAIIBHO.

Nsmepenne yckopeHus cBOOOIHOTO MaeHUS.

HampagiieHne ckopocTs py IBUKEHUHU TI0 OKPY>KHOCTH.

Yyenuueckuil sxcnepumenm, nabopamoprvie pabomul

Nzydenne HepaBHOMEPHOT'O JIBFKEHUS C METBIO ONpeieNieHNs] MTHOBEHHOW CKOPOCTH.

HccrnenoBanne COOTHONIEHUS MEKIY MyTSIMH, TPOHAEHHBIMH TEIIOM 3a IIOCIENOBATENFHBIE PaBHBIE MPOMEXKYTKH BPEMEHH IPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaIIbHOW CKOPOCTHIO, PABHOW HYIIIO.

N3yuyenue nBM>XKEHUS MIAPUKA B BA3KOM JKUIKOCTH.

Wzydenune nBrkeHus Tena, OpOIIEHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuxa



[Tpunmun otnocurensHocTy ['amunes. [lepBoiil 3akoH HeroToHa. THEpIIManbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunmun cynepriozunuu cuil. Bropoii 3akon HetoTona as MatepuanbHoit Touku. Tperuit 3akon HeroToHa Ju1st MaTepranbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna tsokectd. [lepBast kocMuueckast CKOpOCTb.

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

Tpenne. Bunsl Tpenus (mokost, ckonbxenus, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUS! CKONBXKEHHS W cuja TpeHus nokos. Kosd ¢punment
Tperus. Cuiia COpPOTUBIICHUS NPU ABMKCHUM TeJa B )KUIKOCTH WIIU ra3e.

[NocrymarenpHOE M BpallaTeIbHOE IBUXKEHUE a0COFOTHO TBEPIOrO Tea.

MoOMEHT cuJibl OTHOCUTENBHO OCH BpallieHus. [11edo cumbl. Y ciioBus paBHOBECUS TBEPJIOTO TENA.

Texanveckne yCcTpOHCTBA U MPAKTUUECKOE MPUMEHEHUE: TIOIITUITHUKH, TBH)KEHNE NCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

SIBiieHNEe MHEPLIVU.

CpaBHeHHE MacC B3aMOJICHCTBYIOIINX TEI.

Bropoii 3axon HeroToHa.

N3mepenue cui.

Croxenue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Je(OopMarii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U TIaJIEHUH.

CpaBHeHHE CHIT TPEHUS TTOKOSI, KAUEHUS ¥ CKOJNbKEHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Bujbsl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

W3yuenne npmkeHns Opycka Mo HaKIIOHHOW TIJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINX B TIPYKWHE U PE3NHOBOM 00pasIie, OT uX Ae(opMaIuy.

HccnenoBanue ycioBUuid paBHOBECHS TBEPAOrO Tea, UMEIOUIErO OCh BPAILICHUSI.

Tema 3. 3axonbl coxXpaneHusn 6 MexaHuke

Nmmynsc MaTepuanbHON TOYKK (TeNa), CHCTEMbl MaTepHAbHBIX TOYEK. VIMITylbc CHIIBI M M3MEHEHHE HMMITYNIbCa Tena. 3aKOH COXpPaHEHHs WMITYJIbCa.
PeakTuBHOE NIBUKEHUE.

Pabora cuibl. MOIITHOCTH CHJTBL.

Kunerndeckast sHEprust MaTepruaabHON TOUKH. Teopema 00 N3MEHEHHH KHHETHIEeCKON SHEPTHH.

[lorennmanpras sHeprus. [loTeHnansHas sHeprus ynpyro nedhopMUpOBaHHON TIPpYKHUHEL. [loTeHInanbpHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[loTrennmanpHbIe 1 HENOTEHINAIBHBIE CHITBL. CBS3b paOOTHI HEMTOTEHITHAIBHBIX CHJI C N3MEHEHHEM MEXaHHYECKON SHEPTUU CUCTEMBI Tel. 3aKOH COXpaHEeHUS
MEXaHUYECKOU SHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOHCTBA U MIPAKTUYECKOE PUMEHEHHUE: BOAOMET, KONEP, MPY>KUHHBIN MUCTONET, ABUKEHHUE PAKET.

Lemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCa.

PeaxkTuBHOE NBUXKEHUE.

[lepexon MOTEHNIMATLHON YHEPTUU B KHHETUYECKYIO U 00PaTHO.

Yuenuueckuil sxcnepumenm, nabopamoprvie pabomul



I/I3y‘IeHI/Ie a0bCOIOTHO HEYHNPYToro yaapa ¢ IOMOIbIO ABYX OAMHAKOBBIX HUTAHBIX MasATHUKOB.
HccnenoBanue cBs3u pa6OTI>I CHJIBI C U3BMEHCHHUEM MEXaHUYECKOM 9HEPIruu TeCjia Ha MPUMECPC PACTAKCHUA PC3MHOBOI'O XKI'yTa.

Paznen 3. MoJiekyasipuas pu3uKa U TEPMOANHAMHMKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOpUH M MX ONBITHOE o0ocHOBaHWE. bpoyHoBckoe apmwkenue. Huddysus. Xapakrep OBHKEHHS U
B3aMMOJICHCTBHSI YaCTHUI BellecTBa. MoO/eu CTPOCHHSI Ta30B, KHUIKOCTEW W TBEPABIX Tel M OOBSCHEHWE CBOKMCTB BEIIECTBA Ha OCHOBE ITHX Mojeneil. Macca u
pasmepsl mosekyi. KonmdectBo BemiectBa. [loctostaaas ABoraapo.

TermnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana temnepatyp Llenbcus.

Mogenp naeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIAPHO-KMHETUYECKON TEOpPUM MJIEalIbHOro ra3a. AOCONIOTHas TemIepaTrypa Kak Mepa cpeaHen
KHHETHYECKONH DHEPrUU TEIIOBOTO MBIDKEHUs dacTurl rasza. Illkama temmepatyp KenmbBuna. ['azoBwpie 3akonbl. YpaBHeHne MenzaeneeBa—Kiameiipona. 3akoH
HanbTona. M3omporiecch B HJieaJbHOM ra3e ¢ TOCTOSHHBIM KOJTMYECTBOM BellecTBa. [ paduueckoe mpejcTaBieHrne H30IPOIIecCOB: H30TepMa, U30xopa, u3odapa.

TexHMUECKHE YCTPOWCTBA U MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OMBITHL, JOKA3BIBAIONTNE TUCKPETHOE CTPOCHUE BENIECTBA, (PoTOrpaduy MOJIEKYII OPTaHUYECKUX COSAMHEHU.

OnbIThI 10 TUPPY3UU KUIKOCTEH U Ta30B.

Mojenb 6pOyHOBCKOT'O JBHIKCHUS.

Mogpens onbita [ITepHa.

OnBITHI, JOKA3BIBAIOIINE CYIIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMO/ICHCTBHSL.

Mogpenb, WILTIOCTpUpPYIOLIas MPUPOAY NABICHHS ra3a Ha CTEHKH COCYa.

OnBITHI, WILTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HICATHHOTO ra3a, N30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

Onpexnenenrie Macchl BO3AyXa B KIIACCHONH KOMHATE Ha OCHOBE M3MEpEHHH 00bEMa KOMHATHI, JaBIICHI M TEMIIEpaTyphl BO3IyXa B HEH.

HccnenoBanne 3aBHCHMOCTH MEXIY TapaMeTpaMu COCTOSHUS pa3pekeHHOT o ra3a.

Tema 2. Ocrosvt mepmoouHamuKu

TepMomuuamudeckass cucreMa. BHYTpeHHSSI JHEPrus TEPMOAMHAMHYECKON CHCTeMBI W crmocoObl e€ m3MeHeHws. KomnwdecTBo TemmoTel M pabora.
BryTpeHHss SHEpPrusi 0JJHOATOMHOT'O HICATBHOTO Ta3a. Buabl Terionepenadun: TEIUIONPOBOJHOCTh, KOHBEKIUS, H3IydeHUE. Y IeNbHAS TEIUIOEMKOCTh BEIIECTBA.
KommaecTBo TemnoTs! pu Teronepeaaqe.

[lonsatue o0 ammabatHOM mporecce. IlepBriii 3akoH TepMoaWHaMuKH. lIpuMeHeHWe MmepBOro 3akoHAa TEPMOAMHAMHKH K Hu3omporneccam. | padudeckas
WHTEpIpeTanus paboThI rasa.

Bropoii 3axoH TepmonuHaMuku. HeoOpaTHMOCTh MpoIIeccoB B MPHPOIE.

TerutoBsle mMamuHbl. [IpuHIMNIBL neiicTBust TermoBbIx MamuH. [IpeoOpa3zoBaHus SHepruw B TEIIOBBIX MammHaXx. Koa@uuueHT mone3Horo neicTBus
teruoBoi MammHEL Lk KapHo u ero koapduiiuenT noae3Horo AelCcTBUs. DKOIOTHIECKHE TPOOIIEMBI TEILTOIHEP TETHKH.

TexHn4eckne ycTpolCTBa U MPAKTUIECKOE PUMEHEHHUE: IBUTATENTh BHYTPEHHET O CrOpaHusi, OBITOBON XOJOAUIIFHUK, KOHTUITHOHED.

Lemoncmpayuu

V3menenue BHYTpeHHEH SHEpruu Tela NMpU COBEPIICHWH paboThl: BbUIET NPOOKM M3 OYTBUIKM MOA ACHCTBHEM CKATOrO BO3AyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe myTEéM TpeHus (BUAEOAEMOHCTPALIHS).

W3Menenue BHyTpeHHEH SHEPruy (TeMIiepaTyphl) Teja MU Terlonepenaye.



OmnbIT 0 aArabaTHOMY PaCIIMPEHUIO BO3AyXa (OMBIT ¢ BO3AYIIHBIM OTHHBOM).

Mogenu napoBoil TypOHHBI, ABUTATENSI BHYTPEHHETO CTOPAHUs, PEAKTHBHOTO JIBUTATEINS.
Yuenuueckuii skcnepumenm, nabopamoprule pabomat

N3mepeHue ynenbHON TEMIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eéeujecmea. Pazoevie nepexoovt

[Mapoobpa3oBanue u koHmeHcanus. McmapeHue u kurneHne. AOCOMIOTHAS M OTHOCHTENbHAS BIKHOCTh BO3AyXa. HacellieHHBIH map. YaenpHas TemsioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUIICHHS OT TaBJICHUS.

Teépnoe Teno. Kpucramumueckue u amopdHbie Tela. AHU30TPOINUSA CBOMCTB KpucTa/uioB. JKunkue kpuctaiuibl. CoBpeMeHHbIe MaTepuaibl. [lnaBinenue u
KpHUCTaTN3anys. Y eibHas Terora riasieHus. CyOnumMartust.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckne ycTpoucTBa U NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KAIOPUMETP, TEXHOJIOTHH TIOJYyYEHUSI COBPEMEHHBIX MaTEPU AJIOB, B TOM
YHUCJIE HAHOMATEPUAIOB, I HAHOTEXHOJIOTHH.

Lemoncmpayuu

CRoiicTBa HACHIIICHHBIX TIAPOB.

Kunenue IIpU IMOHM>KCHHOM JaBJICHUH.

Crioco0Obl U3MEPEHUST BIIaYKHOCTH.

HabGmronenne HarpeBaHus U TUIABJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JeMoHcTpanus KpucTauiioB.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

M3MepeHne OTHOCUTENBHOM BJIaKHOCTH BO3/1yXa.

Pa3nen 4. DjekTpoanHaAMHKA
Tema 1. Inekmpocmamuxa

OnexTpu3anus Tel. OIeKTpudecKui 3apsia. JlBa Buma 3IeKTpU4eckux 3apsaoB. [IpOBOIHWKHM, AMAIEKTPUKA W TONYIPOBOAHHUKH. 3aKOH COXpaHEHHA
JIEKTPUYECKOTO 3apA/a.

Bzanmopeticteue 3apsnoB. 3akoH Kymona. ToudedHbril anekTpudecknil 3apsim. DiekTpudeckoe mone. Hanpsx€HHOCTh anekTpudeckoro mois. [IpuHimm
CYTIEPIIO3UIINH IIIEKTPUUYECKHX TToNel. JIMHNY HanpsHKEHHOCTH DIIEKTPHYECKOTO OIS

Pabota cun anexkrpocratuueckoro nosnsd. [lorernnan. PasHocts noreHnuanos. [IpoBonHUKY U AMAIEKTPUKH B AJIEKTP OCTATUYECKOM MojIe. [IuaneKkTpuyeckast
MPOHULIAEMOCTb.

OnexrpoéMkocTb. KonaeHcaTop. D1eKTpOEMKOCTh MIIOCKOr0 KOHIEHCATOPA. DHEPTHsl 3apPsSLHKEHHOTO KOHACHCATOPA.

TexHuueckne ycTpoHcTBa M INPAKTHYECKOE IMPHUMEHEHHE: 3JIEKTPOCKOII,
KOHJIEHCATOP, KOMMMPOBAJIBHBIN anmapaT, CTpyHHBINA IPUHTEP.

Lemoncmpayuu

VY CTpoicTBO M IPUHIIMI AEHCTBUS 3JIEKTPOMETpA.

B3anmMoneiicTBre Ha3IEKTPU30BAHHBIX TEJl.

ONeKTpUYECKOE MOJIE 3apSKEHHBIX TeEl.

[IpoBOAHUKH B 31EKTPOCTATHYECKOM ITOJIE.

OnexTpocTaTudeckas 3aluTa.

JJIEKTPOMETP, 3JIEKTPOCTATUYECKAsl 3aIINTa, 3a3eMJICHHE 3JIEKTPOIpPHUOOpOB,



JMBIEKTPUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTb 3JEKTPOEMKOCTH IJIOCKOI0 KOHJIEHCATOpa OT IJIOIIA U MIIACTHH, PACCTOSHUSA MEXIY HUIMH U JTUAJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apspKEHHOr0 KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3mepenune 351ekTpo€MKOCTH KOHEHCaTopa.

Tema 2. llocmoanustit anexkmpuueckuii mox. Toxu é paznuunsix cpedax

DNEKTPUIECKUI TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPpUUECKOro Toka. Mctounnku Toka. Cuia Toka. [IocTosSHHBIN TOK.

Hampsokenue. 3akon OMa A7 ydacTka Leru.

DJeKTpuYecKoe COMPOTUBIIEHUE. Y IENTbHOE COTPOTUBIIEHKE BellecTBa. [locnenoBarensHoe, mapawieabHOe, CMEHIaHHOE COeIMHEHNE TPOBOTHUKOB .

Pabora snekTpuyeckoro Toka. 3akon Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPHYECKOTr0 TOKA.

ONeKTpOonBWKYIIas CUJIa M BHYTPEHHEE COITPOTUBIEHHE NCTOYHUKA TOKa. 3akoH OMa 1 OTHOH (3aMKHYTOM) 3yieKTpuyeckoi nernu. Koporkoe 3aMbIKaHUE.

OJeKTpoHHAs TPOBOANMOCTD TBEPBIX METAJUIOB. 3aBUCIMOCTH COMPOTHUBIIEHHS METAIJIOB OT TeMmepaTypsl. CBepXIIPOBOANMOCTb.

OneKTpudeckuii TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.

[omynpoBoganku. Co6CcTBEHHAs U PUMECHAS TPOBOIANMOCTE TOITYIIpoBOAHNKOB. CBoiicTBa p—N-niepexona. IlomynpoBonHUKOBBIE TPHOOPHI.

ONEeKTPUYECKH TOK B paCTBOpPaX M PacIuIaBax 3JIEKTPOIUTOB. DIEKTPOTUTHYECKAs AUCCOIMAINS. DIEKTPOIIH3.

OneKTpuYecKknii TOK B ra3ax. CaMOCTOSTENbHBIM U HECAMOCTOATENbHBIN pa3psa. Monaud. [1nazma.

TexHnyeckne ycTpoWCTBA W TPAaKTUYECKOE NPUMEHEHHE: aMIEepMEeTp, BOJIBTMETP, PEOCTaT, MCTOYHHUKM TOKA, JJIEKTPOHArpEBATENbHBIE TPHOOPHI,
ANEKTPOOCBETUTENHLHBIE MMPHOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH JIHOJI, TEPMHCTOPHI ¥ (POTOPE3UCTOPHI, TTOITYIIPOBOTHIUKOBBIN JIHOJI, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa U HAIPSDKEHUS.

3aBUCHMOCTH COTPOTHUBIICHHSI [IMJIMHAPHYECKIX TPOBOIHUKOB OT JJIMHBI, ILIOMIAAN MTOIIEPEYHOr0 CEUeHHs i MaTepraa.

CwMmerranHOE coeTUHEHHE MTPOBOTHUKOB.

[IpsiMoe u3MepeHue 31eKTPOABIKYILEH cuiibl. KOpOTKOE 3aMbIKaHHNE ralbBAHUYECKOI0 3JIEMEHTA U OLEHKA BHYTPEHHETO COIPOTUBIICHUSI.

3aBUCHMOCTH COTPOTHBIICHHS] METAIJIOB OT TEMIIEPATYyPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii 1 IpOBOAUMOCTE BO3yXa.

OOHOCTOPOHHSA IPOBOJUMOCTD IUOAA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yyenune cMeaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3neKTpOoaBUKYIIEH CUIIbl MCTOYHUKA TOKA U €r0 BHYTPEHHET O COMPOTHUBIICHUS.

HaGmonenue snexktponmsa.

Me:xnpeaMeTHbie CBSI3U

Nzydenune kypca ¢wmsuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBIISIETCS C yYETOM COAEPIKATEIHHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMH MaTeMAaTHKH,
OHOJIOruH, XUMHUH, Teorpaduy U TEXHOIIOTHH.

Medsicnpeomemuvle nouwsmus, CBA3aHHBIE C U3YUYEHHEM METO/IOB HAYYHOTO TO3HAHHS: SBJICHUE, HAyYHBIH (akT, TUrore3a, GuU3NYecKas BETMYWHA, 3aKOH,
Teopus, HabIIo/IeHne, SKCIIEPUMEHT, MOJIETIMPOBAaHUE, MOAIENb, U3MEPEHNUE.

Mamemamuxka: pelieHne CUCTEMBl ypaBHEHUH, TUHeHHas GpyHKums, napadoia, runepoona, X rpaQuKd U CBOMCTBA, TPUTOHOMETPUYECKUE QYHKIUH: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOMKAECTBO, BEKTOPHI M X MPOEKLUN Ha OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB.



Buonoeus: MexaHndeckoe IBHKEHHE B KUBOH mpupoze, Auddys3ust, ocMoc, TEMI000MEH KUBBIX OPraHU3MOB (BHIBI TEIUIONEPEIauH, TEIIOBOE PABHOBECHE),
JJIEKTPUUECKHUE SIBJICHUS B )KUBOU TIPUPOIE.

Xumusi: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA, MOJISIPHAs Macca, TCIUTOBBIC CBOWCTBA TBEPABIX TEI, KUAKOCTEH H
ra3oB, 3JICKTPUUYECKHUE CBONCTBA METAIIOB, 3JICKTPOIUTHYECKAS TUCCOIIHAIIMS, TaTbBAHUKA.

Teoepagus: BNaxxHOCTH BO31IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: mpeobpa3oBaHue ABIKCHHUN C HMCIOJIB30BAHMEM MEXaHHM3MOB, YUET TPEHHSA B TEXHHKE, MOAIIHITHUKU, MCIIOIB30BAHHE 3aKOHA COXPAHEHMS
UMIyJbca B TEXHUKE (pakeTa, BOAOMET W JPyTue), ABUTaTellb BHYTPEHHErO CrOpaHus, MapoBas TypOMHA, OBITOBOW XONOMMILHUK, KOHAWIHMOHEP, TEXHOJIOTUU
MOJYYCHUS] COBPEMEHHBIX MAaTEpHAaJIOB, B TOM YKCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH, 3JICKTPOCTATHYECKAs 3allIUTa, 3a3eMJICHHE dJIEKTPOTIPHUOOPOB, KCEPOKC,
CTpYHHBIN PUHTEP, dJIEKTPOHATPEBATEIbHBIE TPUOOPHI, HIEKTPOOCBETUTENLHBIE TPHUOOPHI, raTbBAaHHUKA.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJJHET'O OBHIEI'O OBPA3OBAHMUSA

OcBoenue yyeOHoro npeamera «®dusuka» Ha ypoBHE cpeHero oduiero oopasoBanus (0a30BbIi yPOBEHb) JOKHO 00ECIEUNTh JOCTHKEHHE CICAYIOIINX
JIMYHOCTHBIX, MCTAIPCAMETHBIX U ITPEAMETHBIX O6pa3OBaTCJ'II)HI)IX PEIYIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIEC Pe3yNbTaThl OCBOEHUsI yueOHOoro npeaMera «Du3nkay JOKHBI OTPaXaTh TOTOBHOCTh W CIIOCOOHOCTh O0YYAaIOUIMXCSI PYKOBOJICTBOBAT bCS
cOPMUPOBAHHOW BHYTPEHHEH TMO3MIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHUEHTAllMd, MO3UTUBHBIX BHYTPEHHHX YOEXKIEHHH, COOTBETCTBYIOIIMX
TPaJIUIIMOHHBIM [IEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIUPEHHE )KU3HEHHOTO OMBITa ¥ OMbITA JIEATENLHOCTH B TIPOIIECCE PEeaTn3alii OCHOBHBIX HAIPaBICHUHA
BOCIIMTATENIbHOM JIEITETFHOCTH, B TOM YMCIIE B YaCTH:

1) rpaxaancKoro BOCIUTAHUSA:

c(hOopMHUPOBAaHHOCTH TPAKJAHCKON TMO3UIIMN 00YYaroImerocsi Kak akTHBHOTO U OTBETCTBEHHOI'O YJI€Ha POCCHIICKOT0 00IIecTBa;

MIPUHSTHE TPAJUIIMOHHBIX O0IIEYETOBEUECKNX TYMaHUCTHYECKUX U IEMOKPATHUECKIX [EHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEITEIbHOCTh B HHTEPECaX IPaXIaHCKOTo O0IIEeCTBa, yYaCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTENIbHON Op TaHNU3aINH;

YMEHUE B3aMOJICHCTBOBATh C COIMAILHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIUSIMH U Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKON EATEIbHOCTH;

2)IaTpuMoOTHYeCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTh POCCHMCKON TpaskIaHCKOH UIACHTHYHOCTH, TATPHOTH3MA,;

[IEHHOCTHOE OTHOLIEHHE K TOCYAapPCTBEHHBIM CHUMBOJIAM, IOCTIKEHUSAM POCCHUCKUX YUEHBIX B 00J1aCTH (PU3MKH U TEXHHUKH;

3)AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOr O ITOBEICHNUS;

CIIOCOOHOCTh OLIEHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELIEHHUS, OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JIEATENIBHOCTH YYEHOTO;

OCO3HaHHUE JTMYHOT0 BKJIaZIa B IOCTPOEHHUE YCTONYNBOrO OyAyILero;

4)3cTeTUYECKOT0 BOCIIMTAHUS:

3CTETHYECKOE OTHOIIECHUE K MUY, BKJIIOUYas 3CTETUKY HAy4HOI'O TBOPYECTBA, IPUCYLIEro (PU3NUECKON HAYKE;

5)TpyaoBoro BocuuTaHUs:

HHTEpEC K Pasin4HbIM chepaM NpodeccHOoHaIbHON NEATENbHOCTH, B TOM YHCJE CBA3aHHBIM C (DM3MKOM M TEXHUKOW, yMEHHE COBEPILIATH OCO3HAHHBIN
BbIOOp Oyay1iei npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHbI;

TOTOBHOCTB U CIIOCOOHOCTB K 00Pa30BaHUIO U caMOOOPa30BaHMIO B 00JacTh (PM3UKH Ha MPOTSHKEHUU BCEH JKU3HU;

6)3K0J10rMYeCKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYPbI, OCO3HaHHUE INI00AIEHOTO XapaKTepa 3KOJIOTMYECKUX Ipo0iieM;

IJIAHUPOBAHKE U OCYIIECTBICHHE JEUCTBUI B OKPYKAIOLIEH CpeJle Ha OCHOBE 3HAHHUS LeNIel YCTONYMBOrO Pa3BUTHS YEIIOBEUECTBA;



pacIIipeHre ONbITa JeITEIbHOCTH SKOJIOTMYECKO HapaBJICHHOCTH HA OCHOBE MMEIOLINXCS 3HAaHUH MO (U3HKE;

7)IleHHOCTH HAYYHOT0 O3HAHUS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI (PH3HY ECKOW HAYKH;

OCO3HAaHWE IIEHHOCTH HAYYHOW JeATeIbHOCTH, TOTOBHOCTh B TpOlLlecCe HW3YyYeHHS (PU3MKHM OCYIIECTBISTh MPOSKTHYIO M HCCIIEI0BATEIbCKYIO
ACATCIBbHOCTh MHAWUBUAYAJIBHO U B IT'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

IMo3naBaTenbHbIe yHHBEPCAJILHbIE YUeOHbIE el CTBUS
Ba3zoBble 1oruyeckue aeiicTBus:

CaMOCTOATENLHO (DOPMYIIMPOBAThH U aKTYaJIU3UPOBATh MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

OTPEIEIISITh 1ENTU JISSITENbHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH UX JJOCTHKCHUS;

BBIABJIATE 3aKOHOMEPHOCTHU U IIPOTUBOPEUUA B paCCMaTPHUBAEMbIX (1)I/I3I/I‘IeCKI/IX SIBJICHUAX,

pa3pabaThIBaTh IUIAH PEIICHHUS TPOOJEMBI C YUETOM aHaIM3a MMEIOIIMXCS MaTepHalIbHBIX U HEMaTepHaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBEI B ACATCIIBHOCTDL, OLICHUBATh COOTBETCTBUEC PE3YIHTATOB LEIAM, OLICHUBATh PUCKH HOCJ’IC}ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPAWHHUPOBATH 1 BBITIOJTHATH pa60Ty B YCIIOBUAX pPCaIbHOI'0, BUPTYAJIBbHOT'O U KOM6I/IHI/IpOBaHHOFO B3aI/IMOJleI>’ICTBI/I$I;

pa3BUBATh KPEaTUBHOE MBIIICHNE TIPU PEIICHNH KU3HEHHBIX MPOOJIEM.
Ba3oBble uccienoBareabcKkue AeiicTBUA:

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBBIMU TTOHATHAMHU H METOAMH (DU3NUECKON HAYKU;

BIIQZICTh HABBIKAMH y4eOHO-HCCIIEIOBATEIHCKON M MPOEKTHOM AEATENBHOCTH B 00MacTh (DM3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAaMOCTOSITEIHHOMY
MTOMCKY METOOB PelIeHns 3a/1a4 (PH3MIECKOro CoNepKaHusl, IPUMEHEHUIO Pa3InYHBIX METOZOB MTO3HAHMS;

BIIAZIETh BUJAMHU JEITEFHOCTH 1O TOJYYEHHWIO HOBOTO 3HAHWS, €r0 WHTEPIpPETAIl[id, MpeoOpa3oBaHWI0O W TMPHMEHEHHIO B Pa3MYHBIX YIeOHBIX
CUTYaIUsIX, B TOM YHCIIE IPH CO3/IaHNU YIEOHBIX MPOEKTOB B 00JIaCTH (DU3UKH;

BBISIBIISITh NIPUYUHHO-CIICACTBEHHBIE CBSI3W W aKTYaJIM3WPOBATH 33J]ady, BBIIBUTATH THIIOTE3Y €€ PelIeHHs, HaXOIWTh apryMEHTHI IJISl JOKa3aTellbCTBA
CBOWX YTBEP)KICHHM, 3a]aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;

AHAIM3UPOBATH TONYYEHHBIC B XOJE PEUISHHS 3aJa4d Pe3yNbTaThl, KPUTUYECKH OIEHUBATh WX JIOCTOBEPHOCTH, MIPOTHO3UPOBATH W3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 337]a91 B 00pa30BaTENLHON ESITETFHOCTH, B TOM YUCIIC TIPY U3yUeHUH (PH3HUKY;

JIABATh OIIEHKY HOBBIM CHTYAaIlHsIM, OLIEHUBATH MPHOOPETEHHBIN OIBIT;

YMETB MEPEHOCHUTH 3HAHUS MO (PU3HKE B IPAKTHUYECKYIO 00JIACTh KU3HENEATEIbHOCTH;

YMETh WHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE UJIEH, TIPEJIaraTh OPUTHHAIBHBIE TTOXO/IbI U PEIICHNS;

CTaBUTH MPOOIJIEMBI U 33]1a49H, JIOMTYCKAIOIINE aTbTePHATHBHBIE PEIICHMSL.
PaGora ¢ nnopmanueii:



BJIaJICTh HaBBIKAMH TONyYeHUsT HH(OpMAIK (PU3NIECKOr0 COAEPIKAHMs U3 UCTOYHHKOB PA3HBIX THITOB, CAMOCTOSATEILHO OCYIIECTBIIATEH MTOUCK, aHAITU3,
CHCTEMATH3AIMIO U HHTEPIIPETANIO0 HHPOPMAIIMN PA3THYHBIX BHIOB U (POPM MPEACTABICHHUS;

OI[EHMBATD JIOCTOBEPHOCTH HH(OPMAITHH;

HCIIOJIB30BaTh CpEACTBA I/IH(I)OpMaHI/IOHHI)IX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B PEeUHICHNU KOI'HUTUBHBIX, KOMMYHUKATUBHBLIX W OpPraHHU3allMOHHBIX
3ama4 € CoOmoaeHreM TPeOOBaHWI JPrOHOMHUKH, TEXHUKHA 0€30IMaCHOCTH, THTHEHBI, PeCypcocOepekeHHs, MPaBOBBIX W OTHYECKHX HOPM, HOPM
“H(OPMAIMOHHON 0E30I1aCHOCTH;

co3JaBaTh TEKCTHl (U3UYECKOr0 COJAEPXKAHHWS B pazIMyYHBIX (QopMaTax C Y4€TOM HaszHaueHHs HHGOOpMAalMU U UENEBOH ayJUTOPHH, BBIOHpAS
ONTHUMAJILHYIO (JOPMY MIPEICTABICHUS U BU3YyaIN3aIUH.

KoMMyHnKkaTHBHBIE YHUBepcaibHbIe YueOHbIe AeiicTBHA:

OCYIIECTBIIATH OOIIEHNE Ha YPOKaxX (PU3UKU M BO BHE-YPOUHOH JIESITENBHOCTH;

pacro3HaBaTh MPEIIOCHUIKA KOH(DIUKTHBIX CATYalUH U CMSITYaTh KOH(QJIUKTBL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB;

MTOHUMATh ¥ MCIIOJIb30BaTh MPENMYIIECTBA KOMAHIHOW U MHINBUIAYAIbHON paboTHI;

BBIOMPATh TEMATHKY U METOJBI COBMECTHBIX JCHCTBHI C YUETOM OOLIMX WHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO WieHa KOJJICKTHBA;

MPUHUMATh [EW COBMECTHOM MAEATENbHOCTH, OpPTaHM30BBIBATH M KOOPIAMHHPOBATH NEHCTBHS 1O €€ IOCTH)KEHHIO: COCTaBISATh IUIAH JEHCTBHM,
pachpenesnsaTh poiu ¢ yI€TOM MHEHHH YYaCTHUKOB, 0OCYXIaTh Pe3yIbTaThl COBMECTHOH paboThI;

OLIEHWBATh Ka4eCTBO CBOETO BKJIaJa M K&KJOr0 yJaCTHHKA KOMAHIBI B OOIIHI pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

[penjgaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEH C MO3ULMH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYIIECTBIIATH MO3UTHUBHOE CTPATETMYECKOE MMOBEACHNE B PA3IUYHBIX CUTYAIUSAX, TIPOSIBIISITH TBOPYECTBO U BOOOpaKeHHE, OBITh HHUITUATHBHBIM.

PerynsiTuBHBIC YHHBeEpcaJIbHbIe y4eOHbIe AeiicTBUS
Camoopranu3anusi:

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO NEITENbHOCTh B 00JIACTH (M3UKH M aCTPOHOMHH, BBIBISITH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBAThH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIBHO COCTaBIISITh IUIAH PEIIEHHUsS PACUETHBIX M KAaueCTBEHHBIX 3a/ad, IJIaH BBIIOIHEHMS NPAKTUYECKOW paboThl ¢ y4€TOM HMEIOLIMXCS
pPeCypcoB, COOCTBEHHBIX BO3MOXXHOCTEH W MPEAIOYTECHHIA;

JlaBaTh OLICHKY HOBBIM CHUTYaLUsIM;

pacimpsATh paMKH y4eOHOT 0 IpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEeHUH;

JieniaTh OCO3HAHHBIN BBIOOD, apIryMEHTHPOBATH €ro, OpaTh Ha cebsi OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh PHUOOPETEHHBIH OIBIT;

croco0cTBOBaTH (POPMUPOBAHMIO U MPOSBICHHUIO SPYAULIUMH B 00J1aCTH (PU3UKH, IOCTOSIHHO TOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIHOHAIbHBIN HHTEJICKT:

JlaBaTh OLICHKY HOBBIM CUTYALMsIM, BHOCUTb KOPPEKTHBHI B ICSITEIBHOCTh, OLIECHUBATH COOTBETCTBUE PE3yIbTATOB LIEISIM;



BJIa/IeTh HAaBBIKAMH [TO3HABATENHHOMN pepiieKcHn KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHH U MBICIHUTEIBLHBIX MPOIIECCOB, UX PE3yIbTaTOB U OCHOBAHHIA;

WCTIOJIB30BaTh MPUEMBI peIieKCHH ISl OLICHKU CHTYalllH, BEIOOpa BEPHOTO PEIICHHUS;

YMETb OILICHUBATh PHCKU M CBOEBPEMEHHO MPUHUMATH PEUICHUS 110 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI M apTYMEHTHI APYTUX MIPH aHATIN3E PE3YJIbTATOB JISITEIBHOCTH;

MPUHUMATH ce0s, TOHMUMasi CBOM HEIOCTATKH M JJOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTYMEHTHI IPYTUX MIPH aHAJIM3€ PEe3yJIbTaTOB e TEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO IPYTrUX HA OIIUOKH.

B mporiecce mocTHKEeHUs] TUYHOCTHBIX PE3yJIbTATOB OCBOGHHUS MPOrpaMMbl 10 (U3UKE Ui YPOBHS CpEAHEro oouiero o0pa3oBaHUs y OOydaromuxcs
COBEPIICHCTBYETCS SYMOIMOHAIBHBIN HHTEIEKT, MPEAToaraonui c)OpMHUPOBAHHOCTS:

CaMOCO3HaHMSI, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AYMOIMOHAILHOE COCTOSIHUE, BUICTh HAIIPABIICHUSI PAa3BUTHsI COOCTBEHHONW IMOIIMOHATIHLHOM
cdepbl, OBITH YBEpEHHEBIM B cele;

CaMOpEryJMpOBaHUs, BKIIIOYAIONIET0 CAMOKOHTPOJb, YMEHHE NPUHHMATh OTBETCTBEHHOCTh 3a CBOE TOBENEHHE, CIIOCOOHOCTH aJ[alTUPOBATHCS K
SMOIMOHAILHBIM U3MEHEHHUSIM U TIPOSIBIISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTHKCHUIO 1IN U YCIIEeXY, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/ISl U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIFOYAIONIEH CIOCOOHOCTh MOHMMATH SMOIMOHAIBHOE COCTOSHHE JIPYTHUX, YYUTHIBATH €0 MPH OCYIIECTBICHHH OOIIEHHS, CIIOCOOHOCTh K
COYYBCTBHIO U COTEPESKHBAHUIO;

COIMANIbHBIX HABBIKOB, BKIIOYAIONIMX CIOCOOHOCTh BBICTPAWBATH OTHOLICHUS C JIPYTHMH JIFOJBMH, 3a00THTHLCS, TPOSIBISATH HHTEPEC W pasperiaTh
KOH(ITUKTEL.

INPEIMETHBIE PE3YJIbTATbBI

K xonmy oOydenus B 10 kiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOKHBI OTpaskaTh CHOPMHPOBAHHOCTD y 00YJarOIINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MPUMEPAX PoJib U MECTO (PU3MKK B (JOPMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHHKH U
TEXHOJIOTHUM, B IPAKTUYECKON JIEATEbHOCTHU JIFOIEH;

YUUTBIBATh TPAHUIBI IPUMEHEHUS U3YUYEHHBIX (PU3MYECKUX Moeel: MaTepuaibHasl ToUKa, HHEpLUUaIbHAsl CHCTeMa 0Tcu4ETa, aOCOIIOTHO TBEPAOE TEoO,
U7CANbHBIN Ta3, MOAEIN CTPOCHUS I'a30B, )KUAKOCTEH U TBEPABIX TEN, TOUCUHBIH NEKTPUUECKUH 3aps IpY pelieHH GU3MYECKUX 3a1a4;

pacnosHaBaTh (U3MYECKHE SIBJICHUS (Tpolecchl) M OOBSICHATH MX Ha OCHOBE 3aKOHOB MEXAHMKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPHHU CTPOCHUS
BEILECTBA M HJIEKTPOJUHAMUKHI: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHIE, CBOOOTHOE NAZCHUE TN, IBUKCHHE 110 OKPYXHOCTH, HHEPIIHSL,
B3auMOJEHCTBHE TeN, TU(Qy3usi, OPOYHOBCKOE ABHKEHUE, CTPOCHHE XKUIKOCTEH M TBEPIBIX TeN, M3MEHEHHE O00BbEMa TeN MPH HarpeBaHuM (OXJIAXKICHUH),
TEIJIOBOE PaBHOBECHE, UCIIAPEHHE, KOHACH AN, TUIaBICHHEe, KPUCTAIIIM3aLus, KUIEHUE, BIaKHOCTh BO3/lyXa, TOBBIIICHUE AABJICHNUS I'a3a IIPU €ro HarpeBaHUU
B 3aKpBITOM COCYJI€, CBA3b MEXIY IapaMeTpaMH COCTOSIHUS ra3a B M30IpoLeccax, JEeKTPU3alys Tell, B3auMOJEHCTBHIE 3apsIOB;

OIUCHIBATh MEXaHWYECKOE IBIKEHHE, MCIIONb3ys (pr3nyeckrne BEIMUYMHBL: KOOPIUHATA, IyTh, IIEpPEMELICHIE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHIa,
UMIIYJbC Tela, KMHETHYecKasl 3HEprHs, NOTEHLHUAbHAsl SHEepPrus, MexaHudeckas padora, MEXaHMYECKas MOIIHOCTbH; IIPH ONHCAHWU HPaBHJIBHO TPAaKTOBATH



(U3NYECKNI CMBICT MCIOIb3YEMBIX BEIMYMH, UX 0003HAUCHUS W €AWHULBI, HAXOAUTH (OPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEIIMYMHY C IPYTUMH
BEIMYMHAMY;

OIUCHIBATh M3y4YCHHBIC TEIUIOBHIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, MCHONB3Ysl (DU3MYECKHUE BEIWYHMHBI: JaBIICHWE ra3a, TeMIeparypa, CpelHss
KUHETUYeCKasi SHEprus XaOTHUECKOTO JBIKEHHS MOJICKYJI, CpEAHEKBaIpaTHUHAsl CKOPOCTh MOJIEKYJI, KOIMYECTBO TEIJIOTHI, BHYTPEHHSIS SHEPTHUsl, paboTa rasa,
K03 (PUIIMEHT TMONEe3HOro AEUCTBHS TEIIOBOTO JABHTATENsl; TMPH OMUCAHWW NPABHIIBHO TPAKTOBATh (PU3MYECKUI CMBICH HCIONB3YEMbIX BEIWYHH, WX
0003HAYEHNSI U eUHHIIBL, HAXOAUTH (POPMYJIBI, CBSI3bIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUMHY C IPYTUMH BEITHYHHAM;

OIUCHIBATh W3YyUCHHBIC SJICKTPHUUECKHE CBOMCTBA BEIIECTBA W DJIEKTPUYECKUE SABICHUS (IIPOLECCHI), UCTIONB3Ys (PU3MYECKUE BETMYMHBI: JJIEKTP MUECKHU
3apsijl, DIIEKTPUYECKOE Tojle, HANpsHKEHHOCTH TMOJs, MOTEHIMAall, pa3HOCTh IOTEHI[UAJIOB;, IMPH OMNHCAHWM IPAaBUIBHO TPAKTOBATH (DU3WYECKHIH CMBICT
WCTIOJIb3YEMBIX BETUYMH, UX 0003HAYEHUS U €UHUIIBL;, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIME JaHHYIO QU3HYECKYIO BETUYMHY C IPYTUMH BETHYMHAM U

aHAM3NPOBaTh (PU3MUECKUE TPOLECCHl U SIBICHUS, UCIONB3Ys (PU3MUECKHe 3aKOHBI M MPUHIMIBI: 3aKOH BceMupHOro tsrorenus, |, Il u 1l 3akoHsl
HeloToHa, 3aKOH COXpaHEHHS MEXaHWYEeCKOH 3HEPTHH, 3aKOH COXPAaHEHHs] MMITYJIbCca, MPUHLUII CYNEpHO3UIIMN CHJI, IPUHIIUI PaBHOIPABHS HWHEp IHATBHBIX
CHCTEM OTCUéTa, MOJIEKYJISIPHO-KHHETHYECKYIO TEOPHIO CTPOEHUS BEIIECTBA, T'a30BbIe 3aKOHBI, CBSI3b CpPEeIHEH KMHETHYECKON SHEPTHH TEIJIOBOTO JIBUKEHHS
MOJIEKYJI ¢ aOCONFOTHOW TeMIepaTypoOi, MepBhIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHUs JJIEKTPHUYECKOro 3apsja, 3akoH KynoHa, mpu 3TOM pa3nuyaTh
CIIOBECHYIO (hOPMYITUPOBKY 3aKOHA, €0 MAaTEMAaTHIECKOE BBIPAXKEHUE U YCIIOBUS (TPAaHUIIBI, 00JIACTH ) TIPUMEHIMOCTH;

OOBSICHATH OCHOBHBIC TPHHIIUIBI JIEHCTBUS MalIMH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pas3iuyaTh YCIOBHS MX OE30MacHOTO WCIONb30BAHUS B
TOBCEAHEBHOM JKH3HU,

BBINOJIHATH JKCIEPUMEHTHI I0 MCCIEAOBaHUIO (PU3MUECKUX SIBJICHMH U INPOLECCOB C HCIIOJIB30BAHUEM MPSMbIX M KOCBEHHBIX M3MEPEHHi, IpU 3TOM
dopmynmupoBate mpobieMy/3agady W THIOTE3y y4eOHOTO SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 IPEUIOKEHHOTO O0OpYJOBaHMS, HPOBOIAWUTH OMBIT H
(b opMyIupOBaTh BBIBOJBL;

OCYIIECTBIIATh TpPSIMbIe M KOCBEHHBIE HM3MEPEHHs (HM3MYECKHX BEIWYHMH, NPU 3TOM BHIOMpPATh ONTHMAJBHBIA CIIOCO0 M3MEpPEHUS M HCIIOIb30BATh
HU3BECTHBIE METO/IbI OLIEHKU MOTPENIHOCTEN U3MEPEHHU;

HCCIIeI0BAaTh 3aBUCHUMOCTH MEXIy (U3MYECKUMM BEIWYMHAMHU C HCIIOIB30BAHMEM IIPSMbIX H3MEPEHHUIl, IPHU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(uKCHpPOBaThH PE3yIbTATHI IOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUAE TaOIUI U ITPa(UKOB, NeTaTh BEIBOABI 110 PE3YJIbTaTaM HCCIIECA0BaHMS,;

co0J0AaTh npaBuiia 6€30MacHOro TpyAa MpH IPOBEACHNUU HCCICI0BaHUI B paMKaX yueOHOI'O 9KCIEpUMEHTa, y4eOH 0-UCCIIeN0BATENbCKOM U IIPOEKTHOM
NeATENIbHOCTH € UCIIOb30BAHNEM U3MEPUTENBHBIX YCTPONUCTB M J1a00paTOPHOro 000pyAOBaHMS;

pewaTh pacu€THbIE 33a4M C SIBHO 3aJaHHON (PU3MYECKOW MOZEbI0, UCTIONb3Ysl (PU3NUECKHE 3aKOHBI U MPHUHLUIIBL, HA OCHOBE aHAJIN3a YCJIOBUS 3alauyd
BBIOMPATh (PU3NUECKYIO0 MOJIEIIb, BBIIEIATh (PU3NUECKHE BETMUMHBI U (DOPMYIIbI, HEOOXOAUMBIE AJIsl €€ PEeIIeHNUs, IPOBOIUTH PACUEThl U OLIEHUBATh PEasibHOCTh
MOTY4YEHHOT0 3HaUeHUsI (PU3NUECKOI BETHUNHBI;

pelmaTh Ka4eCTBEHHBIE 3a7Ja4l: BBICTPAWBATh JIOTMYECKH HEPOTHBOPEUUBYIO LIEMOYKY PACCYKIEHUN C ONOPON HAa M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 pU3NYECKUE SBICHUS;

WCIOJIB30BaTh MpPU PELICHHH Y4YeOHBIX 3a7ad COBPEMEHHble WH(GOPMALMOHHBIC TEXHOJOTMH JUIS NOUCKA, CTPYKTYPHUPOBAaHUS, WHTEPIpPETALUH M
MpeACTaBICHUS] Y4eOHOM M Hay4yHO-TIOMYJSIPHOM HH(OpManuu, MONYyYEeHHOW W3 Ppas3iIM4YHBIX HCTOYHHKOB, KPUTHYECKH aHAJIM3UPOBATH IOJIydaeMylo
nH(}OpMAaIHIo;



MPUBOAUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOSKHBIX YIEHBIX-(DM3UKOB B Pa3BUTHE HAyKH, OOBSCHEHHE TPOIIECCOB OKPYKAIOIIEr0 MUpPa, B Pa3BUTHUE
TEXHUKU M TEXHOJIOTHUIA;

WCTIONIb30BaTh TEOPETHUECKHE 3HAHUSA O (U3UKE B TMOBCEAHEBHOW XH3HHM Ui oOecreueHHs Oe30MacHOCTH NpU oOpalleHHH ¢ Tpudbopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, [Tl COXPAHEHHS 37I0POBbS M COOJIIOCHHS HOPM 3KOJIOTMYECKOro MOBEACHHS B OKPYXKAIOIICH cpejie;

paboraTh B Tpymime C BBIIOJIHEHHEM pa3IHYHBIX COLMANBHBIX pOJeHd, TUIAaHUPOBaTh paboTy TPYIIBI, PAaMOHAIBLHO PACHpENeNsiTh OOS3aHHOCTH H
IJIaHUPOBATh ACATCIIBHOCTH B HECTAHAAPTHBIX CUTYallHAX, aACKBATHO OLICHMBATL BKJIA[ KaXKAOro M3 YYAaCTHUKOB I'pPyINIbl B PCHICHUC paCCManHBaCMOﬁ
MPOOITIEMBI.

Yuammiics HaAyYnTHCH:

- 1aBaTh OIPEAEIICHUS MTOHATUSIM: JIIEKTPUUECKUN TOK, HOCTOSHHBIN 3JIEKTPUUECKUI TOK, KICTOYHUK TOKA, CTOPOHHUE CUJIbI, CBEPXIIPOBOAUMOCTD,
JIBIPKa, IMOCIIEA0BATEIbHOE U NTapaJUIeIbHOE COSIMHEHUE TPOBOJIHUKOB; (DU3UYECKUM BeIMUMHAM: cuiia Toka, DJ[C, cOnpoTUBIICHNE TPOBOIHUKA,
MOITHOCTb 3JIEKTPUUYECKOr0 TOKA;

- OOBSICHATE YCIOBHS CYIIECTBOBAHUS DJICKTPUIECKOTO TOKA;

- OMKCHIBATH JIEMOHCTPAIIMOHHBIN OMBIT HA MOCIEA0BATENBHOE U NTapalieNIbHOE COEAMHEHNE MPOBOAHUKOB, TEMJIOBOE JEHCTBUE JIEKTPUUECKOTO
TOKa, Mepenavy MOITHOCTH OT UCTOYHUKA K TOTPEOUTEIT0; CAMOCTOSTEIIEHO MTPOBENECHHBIN AKCIIEPUMEHT 110 N3MEPEHUIO CHUTBI TOKA M HATIPSHKEHIS C
TOMOIIBIO aMIIEpMETPa U BOJIBTMETPA;

- ICTIOIB30BaTh 3aKOHBI OMa JJIs1 OMHOPOIHOTO IMPOBOTHUKA M 3aMKHYTOH I1enH, 3akoH JIkoyms-JIeHma s pacyera dIeKTPHIECKUX



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
(uu¢pposrIe)
n/n TeMIIPOrpaMMbl Bcero KonTtpoabsHubiepadorsl | [IpakTnuecknepadoTsl

o0pa3oBaTeIbHBIEPECYPChI

Paznen 1.OPU3UKA U METObI HAYYHOTI'O ITIO3HAHUA

11 ®u3MKa 1 METOJIbl HAYYHOTO 9 bubnuorexa [JOK
' MTO3HAHHSI https://m.edsoo.ru/7f41bf72
Uroromopazneny 2
Pa3znean 2.MEXAHUKA
bu6moreka [IOK
2.1 K
HHEMata > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auraica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBICOXPAHCHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FALDF72
Hroronopazneny 18
Paznen 3.MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBIMOJIEKYJISIPHO- bubnuoreka [IOK
3.1 . 9 1
KUHETUYECKOUTEOPUH https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBITEPMOAHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS 5 bubnuoreka [IOK
' BemiecTsa. da3oBblie nepexoabl https://m.edsoo.ru/7f41bf72

Hroronopaznemny 24
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Paznen 4.9JIEKTPOAUHAMHUKA

bubmuoreka [JOK
4.1 1
DEKTPOCTATHIE 0 https://m.edsoo.ru/7f41bf72
4.2 [TocTOSIHHBIN 2IEKTPUYECKUN 12 bubnuorexa [JOK
' TOK. TOKM B pa3inu4HbIX cpeaax https://m.edso0.ru/7f41bf72
Uroronopazneny 22
PezepBHOEBpEMs 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

MHNOACHUTEJIBHAA 3ATIMCKA

Jannas pabouast mporpamma mmo Matematuke i 11 knacca (yriryOneHHBIH ypoBEHb) pa3paboTaHa Ha OCHOBE:
5) ®denepaapHOro rocyaapcTBEHHOrO 00Pa30BATENHLHOIO CTAHAAPTa CpeaHero o0Iero oopasoBanus (yTB. MpUKa3oM MUHHCTEPCTBA 00pa3OBaHMS
Hayku PO ot 17.05.2012 Ne 413 ¢ uzmenenusimu ot 12.08.2022 1.).
6) DenepanbpHON 00pa30BaTENBHON MPOrpaMMBI CpeHEro odIero oopaszosanus (yTB. nprka3zoM Munnpocseienus Poccun ot 18.05.2023 1. Ne 371).
7) TIpumepHOM OCHOBHOM 00pa30BaTENbHON IPOrPaMMBI CpeIHEro 00Iero oopasoBanus (000pEHHOM perreHneM (hemaepaabHOro yuedHo-
METOJIMYECKOT0 00bEIMHEHHUS 110 00IIeMy 00pa30BaHuUI0, TPOTOKOJ OT 28 utoHsA 2016 r. Ne 2/16-3).
8) OcHoBHOI 00pa30BaTENBLHON MPOrPaMMBI OCHOBHOTO 0011ero oopaszosanus MOV Jlumes Ne 3 ot 26.08.2021 1. (¢ m3m. ot 28.08.2023 1.)
Pabouas nmporpaMMel nipenoaraer ucmnoiibzoanue Y MK:
2. YueOnuk «dusmka. 11 kmacey. I'. 5. Msxkuies, b. b. Byxorues, H. H., 2022
2.®u3uka. 11 knace. B ygactsax. Yacts 2. 3amaunuk (6a30BbIi ypoBeHs) - I'enaenmreiin JI1.O., bynatoBa A.A. M.: bunowm, 2018r.
3. PeimkeBuu A. I1. 3agaunuk. 10-11 kimace. —M.: Ipoda 2013
I[enu n3yvyenus ¢pu3nku Ha 6a30BOM YPOBHE B OCHOBHOI IIKOJI€!

[Iporpamma 1o (u3nke 0a30BOr0 ypOBHS Ha YPOBHE CpPEIHEro 00IIero oOpa3oBaHHUs pa3paboTaHa Ha OCHOBE IOJIOKEHHHM M TPeOOBaHMH K pe3ysibTaTaM
OCBOCHUSI OCHOBHOW 00Opa3zoBaTenbHON mporpaMmel, npexactaBieHHbx B GI'OC COO, a takke ¢ yuérom ¢enepanbHOi paboueid MporpaMMbl BOCITUTAHUS U
KOHIICNIIIMKA TIperoiaBanusl ydeOHoro mpenmera «@Du3nka» B 00pa30BaTENbHBIX oOpraHu3anmsax Poccuiickoit ®Deaepanuu, peanu3yiOIIMX OCHOBHBIC
00pa3oBaTenbHbIE TPOTPAMMBL.

ConeprxkaHue IporpaMmel 0 (PU3KMKE HaIllpaBlIeHO Ha (POPMHUPOBAHHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa oOydaronmxcst 10—11 xi1accoB mpu 00ydeHHH UX
¢u3KKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATSILHOCTHOrO moaxonaa. IIporpamma no ¢usuke coorBercTByeT TpedoBanusm GI'OC COO k miaHHpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3yibTaTaM OOYyYeHHsS, a TAKXKE YUYUTBIBAET HEOOXOMUMOCTh peaNn3alii MEKIPEIMETHBIX CBs3eH (U3UKH C
€CTECTBCHHO-HAYYHBIMH YYCOHBIMH TMpeAMeTaMu. B Hell ompemessiroTcss OCHOBHBIC IEeNM HM3Y4YeHUS (U3HKH Ha YpPOBHE CpEIHEro oOIiero oOpa3oBaHwd,
IJTAaHUPYEMBIE PE3YIIbTAThl OCBOEHUS Kypca (DM3HUKH: IMIHOCTHBIE, METAIIpeIMETHBIE, MpeIMeTHBIE (Ha 6a30BOM YpOBHE).

[IporpamMmanopu3nKeBKITIOYALT:

IJTAaHUPYEMBIE PE3YIIbTaThl OCBOCHUS Kypca GU3NKHA Ha 0230BOM ypOBHE, B TOM YHCJIE MIPEAMETHBIE PE3yIbTaThl 10 TOAaM O0yUeHHS;
conepxaHue yaebHoro npeaMera «Pu3uka» 1mo rogaM o0ydeHwHs..

@du3uka Kak Hayka 0 HamboJee OOIIMX 3aKOHAX MPHUPOABI, BHICTYNAass B Ka4eCTBE y4eOHOTO MpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKIAJ B CHCTEMY
3HaHUU 00 okpyxaromeM mupe. LkonpHBINH Kypc QHU3NKH — CHCTEMO0OOpa3yroMmUN ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKONBKY (pu3mdeckue
3aKOHBI JIEKaT B OCHOBE MPOIECCOB W SIBJICHUW, WM3ydaeMBbIX XHWMHUeEH, Ouomorumed, Qusmueckor reorpaduelt m actpoHommed. Mcmonp3oBaHWe W aKTHBHOE
MpuMeHeHne (M3WYECKNX 3HAHUKM OINpenenseT XapakTep W Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTMA B cdepe IHEPreTUKH, TPAHCIIOPTa, OCBOSHHUS KOCMOCa,
TTONTy4YeHsI HOBBIX MaTEPUANIOB C 33JJaHHBIMU CBOWCTBAMH U JIPYTUX. M3ydeHne (HnU3NKu BHOCUT OCHOBHOW BKIIAJ B (hOPMUPOBAHUE ECTECTBEHHO-HAYIHONW KapTHUHBI
Mupa oOydarormxcs, B GOpMHUPOBaHHE YMEHUHN PUMEHITh HAyYHBIA METO/I TO3HAHUS TIPU BHIMIOJIHEHUN UMH YIEOHBIX MCCIISIOBAHMIA.

B ocHOBY Kypca (pu3uku ams ypoBHS CpeIHEro o0IIero oopa3oBaHus MOJIIOKEH P UIeH, KOTOPhIe MOYXKHO PACCMaTPHUBATh KaK IMMPUHIIUIIBI €TI0 ITOCTPOCHUS.

Hoesn yenocmuocmu. B COOTBETCTBUU € HEll KypC SBISIETCS JOTMYECKH 3aBEPIIEHHBIM, OH COJEPKUT MaTepuall M3 BCEX pa3lenoB (PU3UKH, BKIIOYAET KaKk
BOMPOCHI KITACCHYECKOH, TaK M COBPEMEHHOH (PU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBUHM € Hell MaTepral Kypca GuU3nKu 00beANMHEH BOKPYT pusnueckux Teopuil. Bexymum B kypce aBnsercs ¢popMUpoBaHUE
MPEACTABICHUH O CTPYKTYPHBIX YPOBHSAX MaTEpUH, BEIIECTBE U TOJIE.



Hoes eymanumapuzayuu. EE peanmzanus mpeanonaraeT UCHONb30BaHHE TYMAaHUTAPHOTO MOTEHIMaa (U3MUECKOH HAaYKH, OCMBICICHHE CBSI3U Pa3BUTHS
(U3MKHN C pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKIUMHU, HDABCTBEHHBIMH U HKOJOTMYECKUMH MPOOIeMaMH.

Hoes npuxnaouoii nanpasnennocmu. Kypc ¢GU3MKN TpennonaraeT 3HAKOMCTBO C IIUPOKMM KPYIOM TEXHHUYECKHX W TEXHOJIOTHYECKMX MPUIIOKEHHUH
W3YyYEHHBIX TEOPHUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyercsl MOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEPKaHUs, TTOCBAIIEHHBIX 3KOJIOTHYECKHM MpOOJIeMaM COBPEMEHHOCTH, KOTOpHIE
CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJIOTHH, a TaKXKe 00CYKACHUS MPOOIeM PalliOHATBHOTO PUPOIONIOIb30BAHHUS H HKOJIOTHIECKON Oe301mac HOCTH.

CTep)KHEBBIMU 3JIEMEHTAMHU Kypca (PU3MKH Ha yPOBHE CpelHero oOIiero o0pa3oBaHMs SBISIOTCS (u3nyeckue Teopuu ((hopMHUpOBaHHUE MPEACTABICHUN O
CTPYKTypE TOCTpOCHHsI (U3MUECKOH TEOpUH, pPOIH (QYHAAMEHTAIBHBIX 3aKOHOB M TPHHIUIIOB B COBPEMEHHBIX MPEICTABICHUSAX O NPUpPOIE, TpaHHUIax
MIPUMEHUMOCTH TEOPUH, TSI OMUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUM U MPOIIECCOB).

CucTeMHO-1eITeIbHOCTHBINA TIOAX0/ B Kypce (QU3uKH peanmu3yeTcst Ipek/ie BCEro 3a CYET OpraHu3alluy IKCIIEPUMEHTANBHON JISSITENbHOCTH 00yJYaroIuxcsl.
Jnst 6a30BOro ypoBHsI Kypca (U3UKH — 3TO HCIOIB30BAHHME CHCTEMBl ()POHTAJIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIA0OpaTOPHBIX PadOT, KOTOPHIE B
nmporpaMme mo Gu3nKe oObEMUHEHBl B 00NN CITUCOK YUYSHHYECKUX MpaKTHUecKux paboT. Beienenne B yka3aHHOM IepevHe J1abopaTopHbIX paboT, MPOBOJMMBIX
JUISL KOHTPOJISI ¥ OL[EHKH, OCYIIECTBIISIETCSl YIaCTHHKaMU 00pa30BaTeNbHOTO MpoIecca UCXOAs U3 0COOCHHOCTEHN IUIaHMPOBaHMSI U OCHAIIEHHs KaOnMHeTa (PHU3MKH.
IIpu sTOoM obecneunBaercsi oBJajeHHE OOYYArOIIUMHKCS YMEHHUSMH TNPOBOJHMTh KOCBEHHBIE U3MEPEHUs, WCCIEOBAHUS 3aBUCHMOCTeH (DU3MYECKUX BEIHYMH U
IIOCTAaHOBKY OIIBITOB ITO IPOBEPKE NPCIITOKEHHBIX T'MITIOTES.

Bospiioe BHMMaHue YACIACTCA PCIICHUTIO paC‘Ié’THLIX N KAa4YCCTBCHHBIX 3a/1a4. HpI/I 3TOM JJIA paCT-IéTHBIX 3a1a4 NPUOPUTETOM ABJIAIOTCA 3aJa4u C SABHO
3aJJaHHOW (PM3UUECKON MOJIEINBIO, TIO3BOJISIIOIINE TPUMEHSATh H3Y4YEHHbIE 3aKOHBI ¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfiena Kypca, TaK U HHTErpUpYys 3HAHUS U3
pasHbIX pas3zuenoB. J{Isi KaueCTBEHHBIX 3a]]ad MPUOPHTETOM SIBJISIOTCS 3aJ1aHUsl Ha OOBSICHEHHE MPOTEKaHUs (PU3UYECKHUX SBJICHUI M MPOIECCOB B OKPYKAIOIICH
KH3HH, TpeOyIoNre BhIOOpa (GU3NIECKON MOJIENH JJIsl CUTYAIlH MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoanusmu GI'OC COO k MaTepHaIbHO-TEXHUYECKOMY OOCCIIEUCHHIO Y4eOHOro mpoiiecca 0a30Bblii YpOBEHb Kypca (DHU3MKUA Ha
YPOBHE CpefHero o0Iiero oopa3oBaHust JIOKEH U3yJYaThCesl B YCIOBUAX MPEIMETHOIO KaOMHeTa (PU3UKU WK B YCIOBUSX HHTETPUPOBAHHOTO Ka OMHETa IPEIMETOB
€CTECTBEHHO-HAYYHOT0 IMKJIAa. B kaObuHere PU3HKM JOMHKHO OBITh HEOOXOJMMOE J1abopaTopHOe 00OpY/IOBaHME Ui BBIONHEHHS YKa3aHHBIX B Mporpamme Mo
(hM3HKe yIeHNIEeCKUX MPAKTUIECKUX pa0doT M IEMOHCTPAlMOHHOE 000pYIOBaHHE.

JleMoHCTpanmonHoe o0OopynoBaHue (GopMHUpPYeTcs B COOTBETCTBHHM C TPHHIUIIOM MHHHMAIBHOW JOCTATOYHOCTH M OOECHeYMBAaeT TOCTaHOBKY
MIEPEYUCIICHHBIX B IpOrpaMMe 0 (U3HKE KITFOYEBBIX JEMOHCTPAIMNA ISl UCCISIOBAHUS H3Y4YaeMbIX SBICHHUHI U MPOIECCOB, IMITUPUICCKUX U (QYHIaMEHTAITBHBIX
3aKOHOB, MX TEXHUYECKUX MPUMEHCHHH.

JlaGopaTopHoe oOopymoBaHWE I YUEHHYECKHX MPAKTHUECKUX paboT (opMupyercs B BHJlE TEMAaTHYECKHX KOMIUIEKTOB M OOecrieduBaeTcs B pacuére
OJIHOTO KOMILIIEKTa Ha JBYX oOydarommxcs. TemMaTHueckue KOMIUIEKTHI JIA00OpaTOPHOTO 000pYI0BAHUS TOJKHBI OBITH IOCTPOCHBI Ha KOMITJIEKCHOM HCIIONIb30BAHUU
AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, & TAKKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CUCTEM B BHJIE TUPPOBBIX Ja0OpaTOpuil.

OCHOBHBIMH LIEIAMHA W3Y4eHUs (HU3NKH B 00IIEM 00pa30BaHUU SBISIOTCS:

(dbopMHpOBaHUE UHTEPECA M CTPEMIICHHUS 00YYAIOIINXCS K HAYYHOMY U3YUCHHIO TPUPOJIbI, PA3BUTHE UX MHTEIIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
pa3BUTHE MPECTABICHUN O HAYYHOM METO/IC TIO3HAHUS U ()OPMUPOBAHHUE UCCIIE0BATEIBCKOTO OTHOIICHUS K OKPYKAIOIIMM SIBJICHUSIM;
(hopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa U3YUCHHS OCHOB CTPOCHHUS MATEPUH U (PYHIAMEHTATLHBIX 32 KOHOB (DH3UKU;
(bopMHpOBaHHE YMEHHUI OOBICHSTH SBJICHUS C UCMONL30BaAHUEM (DU3MYECKUX 3HAHWI U HAYYHBIX J0KA3aTEIbCTB;
(dhopMHpOBaHHE IPEACTABICHUN O POJTH (PU3HMKH JJISl PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.
Joctrxenue 3THX 1ienell 00ecreunBaeTcsl pelIeHneM CIISAYIOIUX 3a/iay B [IPOILlecce U3ydeHns Kypca (PU3MKH Ha yPOBHE CPEeJHEro 001ero o0pa3oBaHms:



MPUOOPETEHNE CUCTEMbI 3HAHUM 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSAX, BKIIOYAsT MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJICKTPOJUHAMUKY,
KBaHTOBYIO (DM3UKY U DJIEMEHTHI acTpO(DHU3UKY;
(hopMupoBaHUE YMEHUU NPUMEHSTh TEOPETUUYCCKHE 3HAHUS JJIS OOBACHCHHS (DU3MUYECKUX SIBJICHUN B MPHUPONE M JUIS TMPUHATHS MPAKTUYCCKUX PEIICHUN B
MTOBCETHEBHOW KU3HU;
OCBOCHHE CIOCOOOB pElIeHMs Pa3IMYHBIX 3a7ad C SIBHO 3aJaHHOM (PM3MYECKOH MOJENblo, 3aj]iad, MOApa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3JaHue (PU3MUECKOM
MOJIETH, aJIcKBaTHON YCIIOBHSIM 3a]1auH;
IIOHUMaHUueE (I)I/I?,I/I‘-IGCKI/IX OCHOB U IPUHIOUIIOB I[eﬁCTBPIH TEXHUYCCKUX YCTpOI\/'ICTB 1 TCXHOJIOTHYECKUX IMPOLICCCOB, UX BIIMAHUA HAa OKPYXKAIOUIYIO CPEAY,
OBJIaJACHUC MCETOAAMHU CaAMOCTOATCIBHOI'O INJIAHUPOBAHUA W IMPOBCACHUA (1)I/I3I/I‘ICCKI/IX OKCIICPUMCHTOB, aHAJIM3a W WMHTCPIIPETAIINU I/IH(l)OpMaIII/II/I, OIPEACIICHU A
JIOCTOBEPHOCTH MOTYYEHHOTO pe3ybTaTa;
CO3JIaHUE YCIIOBUH JIJIsl pa3BUTHSI YMEHHUI MPOSKTHO-UCCIISI0BATEIBCKON, TBOPUECKOM 1A TEILHOCTH.

Ha u3yuenue ¢usuku (0a30BbIi yPOBEHB) Ha YPOBHE CpeIHEro o0iiero oopasosanus oteoautcs 136 yacor: B 10 kiacce — 68 yacos (2 yaca B Hefento), B 11
Kiacce — 68 "acoB (2 gaca B HEJICNIO).

[Ipemnaraemelii B mporpamMme 1o (GU3MKe nepeycHb Ja00paTOPHBIX M MPAKTHUECCKUX PadOT SBIISETCS PEKOMEH JOBAHHBIM, YUUTE/b JIEIaeT BHIOOP POBEICHUS
n1abopaTOpHBIX PabOT ¥ OIMBITOB ¢ YYETOM UHIUBUIYAIBHBIX OCOOCHHOCTEH 00YYarOITHXCSl.



COJAEPXKXAHUE OBYYEHUA
11 KUIACC

Paznen 1. DinekTpoamHaMuKka

Tema 3. Maznummnoe none. InekmpomazHumMHAA UHOYKYUA

ITocTossHHBIE MarHuThL. B3auMonelicTBHe NMOCTOSIHHBIX MAarHUTOB. MarHutHoe nosie. Bektop MarHuTHOM MHAyKUuU. [IpUHIUI CyNepro3UIMd MarHUTHBIX
noned. JIuaum MarHuTHOM MHAYKIMK. KapTuHa TMHUNA MarHUTHON MHIYKIIMH TTOJISI TTIOCTOSHHBIX MarHUTOB.

MarauTtHoe mojie MPOBOJHMKAa ¢ TOKOM. KapTuHa JIHMHUN MHAYKIMM MarHUTHOTO MOJS JUIMHHOTO MPSIMOrO IPOBOJHWKA M 3aMKHYTOTO KOJBIEBOIO
MIPOBOJIHUKA, KaTyIIKH ¢ ToKoM. OnbIT Opcrena. BanmopaelicTBiue MpOBOJHUKOB C TOKOM.

Cunia Amriepa, €€ MOILyJIb U HarpaBJICHUE.

Cuna JlopeHna, e€ MOylb 1 HampaBiieHHe. J[BrkeHre 3apsHKeHHOM YacTUIIbl B OTHOPOJIHOM MarHUTHOM moje. Pabora cunbl JlopeHia.

SIBieHre 37eKTPOMarHUTHON MHAYKIWU. [I0TOK BekTOpa MarHMTHON MHIAYKIMH. DNEKTPOABIDKYIAS CHJIa MHAYKIHWU. 3aKOH 3JIEKTPOMAarHUTHOM WH AYKIIUU
®dapaes.

Buxpesoe anexTpudeckoe none. DIEKTPOABIKYIIAs CHIa MHAYKIIUU B IPOBOAHUKE, ABIKYIIEMCS IOCTYHATENHHO B OTHOPOTHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenua.

NHaykTuBHOCTD. SIBNIEHHE CAMOMHIYKIINU. DIEKTPOABMKYIIIAS CHiIa CAMOMHIYKIIUH.

OHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

OIEKTPOMATrHUTHOE TTOJIE.

TexHUYeCKHE YCTPOICTBA U NMPAKTUYECKOE MPUMEHEHHUE: TOCTOSIHHBIE MATHUTBI, 3JIEKTPOMATHUTBI, SJIEKTPOIBUTATENb, YCKOPUTEIH JIEMEHTAPHBIX YACTHLL,
MHIYKLIMOHHAsS MEYb.

Jlemoncmpayuu

OmeIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO IIy4Ka MAarHUTHBIM IIOJIEM.

JIVHVM MHAYKIUWA MarHUTHOTO TTOJIA.

BsaumogelicTBre 1ByX POBOXHUKOB C TOKOM.

Cuta Amrepa.

[HeiictBue cuiibl JIopeHa Ha HOHBI SJIEKTPOJIHTA.

SIBneHue 31eKTPOMarHUTHON HHAYKLUH.

[IpaBuno Jlenua.

3aBUCUMOCTB 3JIEKTPOABUKYIIEN CHIIBI MHAYKIIMH OT CKOPOCTH N3MEHEHHS] MATHUTHOTO NTOTOKA.

SIBneHue caMOUHIYKIU Y.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

N3ydenne MarHuTHOTO MOJMSI KaTYIIKH C TOKOM.

HccnenoBanne nelicTBUSA IOCTOSHHOIO MarHUTa Ha paMKy € TOKOM.

Uccnenosanue sBIEHNA 2JIEKTPOMAarHUTHOW HHIYKINH.

Pazpen 2. KosieOanusi 1 BOJIHbBI
Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHbLE KOJ1€0AHUA



KonebarensHast cucrema. CBoOomHble MexaHWueckne KoneOanus. ['apmonmdeckue konebanus. Ilepuon, dvacrora, ammiutyga W ¢aza KoJdeOaHHIA.
[py>xuHHBII MasSTHUK. MaTeMaTHUeCKUd MasTHUK. Y paBHEHHE TapMOHUYECKUX Konebanuii. [IpeBparieHue s3Hepriuy Mpyu TapMOHUYECKUX KOJTeOaHUX.

Konebatenpubiii koHTYp. CBOOOIHBIE 3JEKTPOMATrHUTHBIC KOJICOAHMS B HICANBHOM KOJIEOATENbHOM KOHTYpe. AHAJOTHUS MEXKIYy MEXaHWYeCKUMHU U
3NEKTPOMarHUTHBIMU Konebanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHHUs SHEPTHU B HJICaJIbHOM KollebaTeTbHOM KOHTYpE.

[Ipencrasnenue o 3aTyxarmux KoaedaHusx. BeiHyKIeHHbIe MeXxaHuUecKue Konebanus. Pezonanc. BeiHyKIeHHbBIE 2J1€KTPOMAarHUTHBIC KOIEOaHHS.

[lepemennsli Tok. CHHYCOMAAIBHBINA TEpEeMEHHBII TOK. MOIIHOCTh NEPEMEHHOI0 TOKAa. AMIUIUTYTHOE U JIefCTBYIOIIee 3HaUE€HNe CUIIBI TOKA U HaIlp SDKEHUS.

Tpauchopmatop. [Ipon3BoaCcTBO, NIepeaada U MOTPEOICHNUE AINEKTPUICCKON IHEPTUU. DKOIOTHYECKUE PUCKH TPU IPOU3BOJICTBE AeKTpodHeprun. Kynbprypa
HCIIOJIb30BaHUS 3JIEKTPOIHEPTHH B IIOBCEHEBHON KU3HU.

TexHnyeckne ycTpoicTBa U MPAKTUIECKOE TPUMEHEHHE: DIIEKTPUYECKHIT 3BOHOK, T€HEpaTop MePEMEHHOr0 TOKa, TMHUU JIEKTpoIepenady.

Lemoncmpayuu

Hccnenosanne napaMerpoB KojeOaTeNbHOW CUCTEMBI (TPYKUHHBIN HIIM MaTEMaTHUECKUI MasTHUK).

HaGiroieHue 3aTyxaronux KojieOaHui.

HccnenoBanne CBOMCTB BBIHYKICHHBIX KOICOaHUIA.

Hab6mronenme pesonaHca.

CB0OOTHBIE IIEKTPOMArHUTHBIE KOJIeOaHMsI.

OcmiorpaMMB (3aBUCUMOCTH CHJTBI TOKA 1 HATIPSHKEHHSI OT BPEMEHH ) [Tl DJIEKTPOMArHUTHBIX KOJIEOaHH.

Pe3onanc npu mocnenoBaTENFHOM COETMHEHHH PE3NCTOPA, KaTyIIKH MHIyKTUBHOCTH U KOHIEHCATOPA.

Mogenb TUHUHU 3IEKTPOIepeauH.

Yuenuueckuii sxcnepumenm, rabopamopmuie pabomoi

Hccnenosanue 3aBUCUMOCTH IIEPUOAA MAJIBIX KOJIEOaHUH Irpy3a Ha HUTHU OT JJIMHBI HUTH U MacChl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LIS U3 [10CIIEA0BATEIbHO COEIUHEHHBIX KOHICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHBIE GOTIHbL

Mexanuueckue BOJHBI, ycioBusl pacnpocrpaHeHus. Ilepmon. CkopocTh pacmpocTpaHeHHs W JUIMHA BOJIHBL [lomepedHble W NPOAONBHBIE BOJHBI.
HuTtepdepennms u nudpakius MEXaHHIECKAX BOJTH.

3Byk. CxopocTs 3ByKa. I pomKkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

ONeKTpOMarHUTHBIE BOJHBI. YCIIOBHS H3Iy4EHHs 3JEKTPOMArHUTHBIX BOJNH. B3ammuas opueHTauus BekropoB E, B, V B anekrpomarHuTHONH BOIHE.
CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH: OTpakeHHe, IpeSIOMIIeHU e, oJsipu3aust, Audpaxuus, naTepdepernus. CKOpocTh 3JeKTPOMarHUTHBIX BOJH.

[Ikana 3yeKTpOMarHuTHHIX BOJH. IIpuMeHeHne 3J1eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHimne! paguocBsi3u U TeneBuaeHus. Pagnonokanys.

DNEKTPOMArHUTHOE 3arPS3HEHUE OKPYKAIOIIECH CPEenbl.

TexHuueckne yCTpOMCTBa M MPAKTHYECKOE MPHMEHEHHE: MY3bIKaJbHble MHCTPYMEHTHI, YJAbTPa3ByKOBasl AMArHOCTMKA B TEXHHMKE M MEIOULIMHE, paaap,
paanonpuéMHUK, TEJIEBU30p, aHTEeHHA, TenedoH, CBY-neus.

Lemoncmpayuu

O6paszoBaHue U pacpOCTPaHEHHUE MONEPEUHBIX U MPOIOIbHBIX BOJIH.

Konebmromeecs Teno kak HCTOUYHHK 3BYKa.

Habnronenue otpaxkeHus: 1 MPENOMIICHNS MEXaHUUECKUX BOJH.

Habnronenne nnrepdepeHnu u 1uppakiuy MEXaHUUECKUX BOJH.

3BYKOBOI pe30HaHC.



Habnronenue cBsI3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION M YaCTOTON KOJIEOaHHIH.

HccnenoBanne cBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTpa)KeHUE, PEIOMIICHUE, ONSpU3ais, Tuppakuus, HHTepQ epeHIHS.

Tema 3. Onmuxa

I'eomerpuueckast ontuka. [IpsiMmonuHeliHOe paciipocTpaHeHHe CBeTa B OAHOPOAHOM cpene. JIyu cBeta. ToueuHbI HCTOYHMK CBETA.

Otpakenue cpera. 3aKOHBI OTpaxkeHus cBeTa. [locTpoenue n300paxeHUH B IIIOCKOM 3epKaie.

[Ipenomnenne cBera. 3aKOHBI PETOMIICHUS cBeTa. AOCONIOTHBIN TIOKa3zaTenb npeiomiieHus. [lonHoe BHyTpeHHee oTpaskeHue. [IpenenbHbIil yron moirHoro
BHYTPEHHETO OTpaKEHUSI.

Hucnepcus cBera. CloxHBbIN cocTaB Oenoro ceera. L[er.

Cobupatompe W pacceuBaromve ITUH3bI. ToHkas nuH3a. DOKycHOE paccTOsSHHME M ONTHYEeCKas CHiia TOHKOW JHH3BL [locTpoeHume u300pakeHHWi B
COOHMPAIOIIUX U PACCEUBAIOIIUX JIMH3aX. DOpMyIia TOHKOM JIMH3BL. Y BEIUYCHUE, 1aBaEMOC JIMH30M.

IIpenensl NpUMEHUMOCTH TEOMETPUUECKON ONTUKH.

Bonnoras ontuka. Matepdepennus ceera. KorepeHTHbIE HCTOYHUKH. Y CJIOBUS HAOJIOJCHUS MAaKCHMyMOB M MUHUMYMOB B MHTEP()EPCHIIMOHHON KapTUHE
OT ABYX CI/IH(l)aSHLIX KOIr¢pC€HTHBIX UCTOYHUKOB.

Hudpakius cBera. JudpakiuonHas pemérka. Y cJIoBHe HaOII0ICHHUS TJIaBHBIX MAKCUMYMOB IIPH TaICHUM MOHOXPOMATHYECKOI'0 CBeTa Ha JU(PaKI HOHHYIO
pELIETKY.

[Tonspusanus ceera.

TexHUUecKHe YCTPOWCTBA U NMpPaKTHYECKOe IPUMEHEHHUE: OUKH, Jyna, (horoanmnapar, MPOSKIIMOHHBII armapar, MUKPOCKOII, TEIEeCKOIl, BOJIOKOH Hasl ONTHKA,
T paKIMOHHAs PEIETKA, TOISIPOUST.

Jlemoncmpayuu

[IpsmonuueiiHOE pacpocTpaHeHne, OTpakeHNe U MpesioMiieHre cBeTa. OnTHYecKue MpruoOOpHI.

ITonHoe BHYyTpeHHEe oTpakeHre. Mojieis CBETOBOIA.

HccnenoBanne CBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKoIIa, TeJlecKomna.

Hab6mronenne naTEpd €PEHITIHN CBETA.

Hab6monenmne mudpakmwm cBera.

HabGmonenme mucriepcuu CBeTa.

[TomydeHue criekTpa ¢ IMOMOIIBIO TPU3MBL.

[Tomydenne criekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKY.

HaGmonenne monsipusaiiu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3mepenne mokaszaTess MpenoMIIEHHUS CTEeKIa.

HccnenoBanne cBOWCTB M300payKEeHMH B TMH3AX.

HaGmonenue nucriepcun cBera.

Paznen 3. OcHOBBI clienMaIbLHONW TEOPHH OTHOCHTEIBHOCTH

['paHuubl TPUMEHUMOCTH KJIacCHUYECKOM MexaHuku. [locTynaTel crenuanbHOH TEOpUM OTHOCUTEIBHOCTU: MHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETa B
BaKyyMe, IPUHIIUIT OTHOCUTENbHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe/IJICHIE BPEMEHU U COKPAILICHUE AJIUHBI.



3Hepm;1 " UMITYJIBC peﬂﬂTHBHCTCKOﬁ qaCTHUIBI.
CBs3b Macchl C aHeereﬁ " UMITYJIBCOM peJIHTI/IBHCTCKOfI YaCTUIbI. 3HepI‘I/I}1 ITOKOsI.

Paznen 7. KBanToBasi pusznka

Tema 1. Inemenmol K6anmMo6oH ONMUKU

®otonbl. Dopmyna [Inanka cBs3u 3Heprun (HOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIbC (HOTOHA.

OtkpeiTie U ucciuenoanue ¢orodddekra. Onbitel A. I. CroneroBa. 3axonbl ¢dorodddekra. YpaBuenue DiiHmreiiHa manst dorodddekra. «KpacHas
rpanuna» porodpdexra.

Hasnenne csera. OnpiTe! I1. H. JIeGenena.

XHWMHMYECKOE JIEHCTBUE CBETA.

TexHMUeCKHE YCTPOWCTBA M MPAKTHIECKOE MMPUMEHEHHE: OTORIIEMEHT, (POTOAATIHK, CONHEUHas OaTapes, CBETOHOI.

Lemoncmpayuu

®doro3d ekt Ha ycTaHOBKE C ITMHKOBOH TUIACTHHOM.

UccnenoBanne 3akoHOB BHeMIHETO (HoToddeKTa.

Ceeroanop.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -yactuil. IlmanerapHas momenb atoma. [loctymatel Bopa. M3iydeHue u morjoieHue
(hOTOHOB TTpH MEPEX0JIe aTOMa C OJHOT'O YPOBHS dHEPTHH Ha Apyroi. Buasl cnektpoB. CieKTp YpoBHEH 2HEPTUU aToMa BOAOPOIa.

Bonunosblie cBoiicTBa uactuil. Bonubl e bpoina. KopnyckynspHO-BOJHOBOH qyanu3M.

CrioHTaHHOE U BBIHYXKJICHHOE H3JTydeHHE.

Texamveckne ycTpoHCTBa U MPAKTUUECKOE PUMEHEHHE: CIIEKTPATBHBIA aHaIH3 (CIIEKTPOCKOI ), JIa3ep, KBAHTOBBIM KOMITHIOTED.

Jemoncmpayuu

Mopnens omeita Pezepdopra.

Onpenenenre JUIMHBI BOJTHBI JIa3epa.

HaGmonenrie mTuHEHYATHIX CIIEKTPOB U3ITYICHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HaGumoienne muHeH9aToOro criekTpa.

Tema 3. Amomnoe aopo

DKCIIepUMEHTHI, JOKA3bIBAIOIINE CIIOKHOCTE CTPOeHUS sifpa. OTKpeITHE paanoakTHBHOCTH. OnBITH Pesepdopaa mo onpeneneHnio cocraBa paaroak TABHOTO
n3myuyenus. CoiicTBa anb(a-, Oera-, raMMa-u3ydeHus. BivsHue paarnoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.

OtkpeiTHE TPOTOHA U HeWTpoHa. Hykionnas monens siapa ['elizenOepra—Banenko. 3apsan sapa. MaccoBoe uucio sipa. M3oromnsl.

Anbda-pacnan. DNeKTpOHHBIA U IO3UTPOHHBIN OeTa-pacmnaj. ['amma-uznydeHue. 3aKOH paJHOaKTUBHOTO pacraja.

DHeprus CBs3W HYKIIOHOB B siipe. SlnepHbie cuibl. JledekT Macchl sapa.

SAnepuslie peakuuu. JleneHue U CUHTES SEP.

Anepusiii peaktop. TepmosinepHbiid cuHTe3. [IpobaeMbl U IEpCIIEKTUBHI SAEPHON SHEPTETUKU. DKOIOTHUECKUE acTleKTHI SIACPHON SHEPTETHKH.

OneMeHTapHble YacTHLBI. OTKPBITHE TO3UTPOHA.



Meroapl HaOIIOIEHUS U PETUCTPALIMY SJIEMEHTAPHBIX YaCTHUII.

OyHnamMeHTanbHbIe B3aUMOACHCTBUS. EqUHCTBO (pU3HUYECcKOil KapTHHBI MUpA.

Texuuueckue ycTpolCTBa U paKTHUECKOE IPUMEHEHHUE: TO3UMETp, Kamepa Bunbcona, siaepHbIi peakTop, aToMHas 6oMoa.
Jemoncmpayuu

CY€T4YrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomat

HUccnenoBanue TpekoB yacTull (110 FOTOBBIM (oTOrpadusim).

Paznen 4. DiaeMeHTHI aCTPOHOMUH M ACTPOPU3UKHA

Oransl pa3BUTHs acTpoHOMUH. [IpukiaaHoe 1 MUPOBO33pEeHUIECKOE 3HAUEHHE ACTPOHOMUMU.

Bun 38311010 HeOa. Co3Be3us, sipkue 3BE3/Ibl, IAHETHI, X BUIAMMOE JBUKCHUE.

ConHedHas cucTeMa.

Conune. ConHeuHast akTUBHOCTh. Vctounuk sHeprun CoiHIa M 3BE3N. 3BE3ZBI, UX OCHOBHBIE XapaKTEPHCTUKU. J[marpamMma «CIeKTpanbHBIN Kiacc —
CBETUMOCTBY. 3BE3/IBI TIIABHOM IMOCIIEA0BATEIEHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTRY JIJIS 3BE3]T TVIABHOM TIOCIIEIOBATEIHPHOCTH. BHYTpeHHEE CTpOCHUE 3BE3 .
CoBpeMeHHBIE TTPENCTABICHUS O TIPOUCXOKICHUH 1 dBooniH COoTHITA U 3BE3/1. DTAIbl KU3HU 3BE3.

Mueunsiit Ilyts — Hama ["anaktuka. [lonoxxenne n nemxenne Conama B ['amaktuke. Tumsl ranaktuk. PagroragakTuku u kBa3apel. UEpHbIE ABIPHI B SApax
TaJIaKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa06ma. Paszoeranue ranaktuk. Teopust Bombiinoro B3peiBa. PeTHKTOBOE H3IyUYCHHE.

Macmrabnas crpykTypa Beenennoil. MeraranakTrka.

Hepeménnpie mpo6eMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaGumonennst HeBOOPY K EHHBIM TJIa30M C MUCTIONB30BAHUEM KOMITHIOTEPHBIX MPUIIOKEHUH IJIS ONpeeNieH s TIOI0KEHHSI HEOECHBIX 00HEKTOB Ha KOHKD ETHYIO
JaTy: OCHOBHBIE co3Be3arss CeBepHOro Moymapus 1 IpKAe 3BE3IBL.

Ha6monenus B reneckon Jlynsl, maner, Mieanoro [lyTw.

O0o06u1aronee moBTOpeHH e

Ponp pu3ukm M acCTpOHOMHH B SKOHOMHYECKOH, TEXHOJOTHUECKOH, COIUABHON M ATHYECKOH cdepax MeATeThbHOCTH YeIOBEKa, POIh U MeCTO (hH3UKH U
ACTPOHOMHH B COBPEMEHHON HAy4yHOW KapTHHE MHpa, POl (PU3MUECKOW TEOpuHu B (OPMHPOBAHHUU IPEICTABICHUN O (PU3NYECKOM KapTHHE MHUpPA, MECTO
(bm3uUecKoi KapTHHBI MUpPa B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TMPEACTaBICHUN O TIPUPOJIE.

Me:xnpeaMeTHbie CBSI3U

Nzydenune kypca ¢usuku 6azoBoro ypoBHs B 11 kilacce ocymiecTBisieTcsl ¢ y4ETOM COAEpIKaTeIbHBIX MEXKIPEIMETHBIX CBSA3€H C KypcaMH MaTeMaTHKH,
OHOIIOruy, XUMHUH, Teorpadru U TEXHOIOTHH.

Mesicnpeomemuvle nowsmus, CBA3aHHBIE C U3YUYEHHEM METO/OB HAYYHOrO TO3HAHWA: SBJICHWE, HAyYHBIH (akT, ruroresa, (pusmueckas BEIWMYWHA, 3aKOH,
Teopusl, HaOIOIeHNEe, YKCIIEPUMEHT, MOJISIIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxka: pelieHne CUCTeMbl ypaBHEHHH, TPUTOHOMETpUYecKHe (PYHKIMU: CHHYC, KOCHHYC, TaHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXIECTBO, BEKTOPHI M WX MPOEKIMH HAa OCH KOOPAMHAT, CIOXEHHWE BEKTOPOB, NMPOW3BOAHBIE AIIEMEHTAPHBIX (DYHKIUMA, MPU3HAKKA MMOMOOWS TPEYTrOJBHHUKOB,
olpezeneHre MIOMAIH III0CKUX GUryp u o0bémMa Tel.

bBuonozus: snexrpudeckue SBIEHHUS B )KUBOW MPUPOJE, KoneOaTenbHble IBI)KEHHS B JKMBOW HPUPOE, ONTUYECKUE SBICHUS B KUBOM NpUpPOIE, NelcTBUE
paavaniy Ha XKUBbIE OPraHU3MBI.



Xumus: cTpoeHHWe aTOMOB M MOJEKYJN, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX TEN, MEXaHH3MbI O0pa30BaHUSl KPUCTAJUIMYECKOH PEMIETKH, CIEKTPaIbHBIN
aHaJIn3.

T'eozpaghus: MarHUTHBIE TTOTIOCA 3€MIIH, 3AJISKH MATHUTHBIX Py, POTOCHEMKA 3eMHOW MOBEPXHOCTH, MpeICKa3aHue 3eMIICTPSCCHUH.

Texnonozcus: JIMHUAU 3IEKTPOIIEpEIay, TEHEPATOP IIEPEMEHHOIO TOKA, ANEKTPOABUIATENDb, HHIAYKIIMOHHAS [1€Yb, PANAP, PAJAUONPUEMHUK, TEINEBU30D, AHTEHHA,
tenedon, CBU-meub, mpoeKIMOHHBIH amnmapaT, BOJIOKOHHAs ONTHKA, COIHEUHas OaTapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJJHET'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yyeOHoro npeamera «®@usuka» Ha ypoBHE CpeHEro odmiero oopazoBanus (6a30BbIi YPOBEHB) JOIKHO 00ECTICUHTH JOCTHIKEHHE CIIEIYIOINX
JIMYHOCTHBIX, MCTAIPCAMETHBIX U ITPEAMETHBIX O6pa3OBaTCJ'II)HI)IX PEIYIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIEC Pe3yNbTaThl OCBOEHUsI yueOHoro npenamera «Du3ukay JOMKHBI OTPaXaTh TOTOBHOCTh U CIOCOOHOCTh OOYYalOUIUXCsl PYKOBOJICTBOBATHCS
cOPMUPOBAHHOW BHYTPEHHEW IO3MIMEH IJMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPWEHTAIUi, TMO3UTHUBHBIX BHYTPEHHUX YOEKIEHHH, COOTBETCTBYIOIIMX
TPaJUIMOHHBIM [IEHHOCTSIM POCCHIICKOTO OOIIECTBA, pACIIMPEHHE )KU3HEHHOTO OMbITa U OMbITa JEITEIFHOCTH B MPOLIECCe Pean3allii OCHOBHBIX HAIpaBJICHHH
BOCIIMTATENIbHOM JIEITETFHOCTH, B TOM YUCIIE B HaCTH:

1) rpaxaancKoro BOCIUTAHUSA:

c(hOopMHUPOBAaHHOCTH TPAKJAHCKON TMO3UIIMN 00YYaroImerocsi Kak akTHBHOTO U OTBETCTBEHHOI'O YJI€Ha POCCHIICKOT0 00IIecTBa;

MIPUHSTHE TPAJUIIMOHHBIX O0IIEYETOBEUECKNX TYMaHUCTHYECKUX U IEMOKPATHUECKIX [EHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEITEIbHOCTh B HHTEPECaX IPaXIaHCKOTo O0IIEeCTBa, yYaCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTENIbHON Op TaHNU3aINH;

YMEHUE B3aMOJICHCTBOBATh C COIMAILHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIUSIMH U Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKON EATEIbHOCTH;

2)IaTpuMoOTHYeCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTh POCCHMCKON TpaskIaHCKOH UIACHTHYHOCTH, TATPHOTH3MA,;

[IEHHOCTHOE OTHOLIEHHE K TOCYAapPCTBEHHBIM CHUMBOJIAM, IOCTIKEHUSAM POCCHUCKUX YUEHBIX B 00J1aCTH (PU3MKH U TEXHHUKH;

3)AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOr O ITOBEICHNUS;

CIIOCOOHOCTh OLIEHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELIEHHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTHU, B TOM YHCJIE B
JIEATENIBHOCTH YYEHOTO;

OCO3HaHHUE JTMYHOT0 BKJIaZIa B IOCTPOEHHUE YCTONYNBOrO OyAyILero;

4)3cTeTUYECKOT0 BOCIIMTAHUS:

3CTETHYECKOE OTHOILIECHUE K MUY, BKJIIOUasl SCTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETO (PU3NIECKON HaYKE;

5)TpyaoBoro BocuuTaHMs:

HHTEpEC K Pasin4HbIM chepaM NpodeccHOoHaIbHON NEATENbHOCTH, B TOM YHCJE CBA3aHHBIM C (DM3MKOM M TEXHUKOW, yMEHHE COBEPILIATH OCO3HAHHBIN
BbIOOp Oyay1iei npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHbI;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHUIO M caMOOOPA30BAHUIO B 00JaCcTH (PU3UKH Ha MPOTSKEHNUH BCEil KU3HM;

6)3K0J10rMYeCKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYPbI, OCO3HaHHUE INI00AIEHOTO XapaKTepa 3KOJIOTMYECKUX Ipo0iieM;

IJIAHUPOBAHKE U OCYIIECTBICHHE JEUCTBUI B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHUSA LeNell yCTONYMBOTO pa3BUTHS YEITOBEUECTBA;



pacIIipeHre ONbITa JeITEIbHOCTH SKOJIOTMYECKO HapaBJICHHOCTH HA OCHOBE MMEIOLINXCS 3HAaHUH MO (U3HKE;

7)IleHHOCTH HAYYHOT0 O3HAHUS:

cOpPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (PU3NUECKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAYYHOW JeATeIbHOCTH, TOTOBHOCTh B TpOlLlecCe HW3YyYeHHS (PU3MKHM OCYIIECTBISTh MPOSKTHYIO M HCCIIEI0BATEIbCKYIO
ACATCIBbHOCTh MHAWUBUAYAJIBHO U B IT'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

IMo3naBaTeabHbIe yHHBEPCAILHBIE YUeOHBIE AeliCTBUS
Ba3zoBble 1oruyeckue aeiicTBus:

CaMOCTOATENLHO (DOPMYIIMPOBAThH U aKTYaJIU3UPOBATh MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

OTPEIEIISITh 1ENTU JISSITENbHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH UX JJOCTHKCHUS;

BBIABJIATE 3aKOHOMEPHOCTHU U IIPOTUBOPEUUA B paCCMaTPHUBAEMbIX (1)I/I3I/I‘IeCKI/IX SIBJICHUAX

pa3pabaThIBaTh IUIAH PEIICHHUS TPOOJEMBI C YUETOM aHaIM3a MMEIOIIMXCS MaTepHalIbHBIX U HEMaTepHaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBEI B ACATCIIBHOCTh, OLICHUBATh COOTBETCTBUEC PE3YIHLTATOB LEIAM, OLICHUBATE PUCKU HOCHC}ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPAWHHUPOBATH 1 BBITIOJTHATH pa60Ty B YCIIOBUX p€aJIbHOI'O, BUPTYAJIbHOI'O 1 KOM6I/IHI/IpOBaHHOI‘O B3aHMO}IeI71CTBHiI;

pa3BUBATh KPEaTUBHOE MBIIICHNE TIPU PEIICHNH KU3HEHHBIX MPOOJIEM.
Ba3oBble uccienoBareabcKkue AeiicTBUA:

BIIAJIETh HAYYHON TEPMHUHOIOTHEHN, KITIOYEBBIMH ITOHITHSAMHU M METOJaMH (PU3NIECKON HAYKH;

BIIQZICTh HABBIKAMH y4eOHO-HCCIIEIOBATEIHCKON M MPOEKTHOM AEATENBHOCTH B 00MacTh (DM3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAaMOCTOSITEIHHOMY
MTOMCKY METOOB PElIeHHs 3a/1a4 (PH3MIECKOro CONepKaHus, TPUMEHEHHIO PAa3IIMIHBIX METOIOB TIO3HAHUS;

BIIAZETh BUJAMHU JEITENFHOCTH TIO TONYYEHHI0O HOBOTO 3HAHMS, €r0 WHTEPHpPETAIuH, MPeoOpa3oBaHMWI0O W TNPHMEHEHHIO B Pa3MYHBIX YIEeOHBIX
CUTYaIUsIX, B TOM YHCIIE IPH CO3/IaHNU YIEOHBIX MPOEKTOB B 00JIaCTH (DU3UKH;

BBISIBIISITh NIPUYUHHO-CIICACTBEHHBIE CBSI3W M aKTyaJIM3WPOBATh 3aJ[ady, BBIIBUTATH THIIOTE3Y €€ pelleHHs, HaXOAWUTh apTyMEHTHI U TOKa3aTelhCTBa
CBOWX YTBEP)KICHHM, 3a]aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;

aHAM3UPOBATH TIONYYEHHBIE B XOJ€ PEUICHHs 3aJla4M Pe3YNIbTaThl, KPUTUIECKHA OIEHUBATH WX JOCTOBEPHOCTH, IPOTHO3UPOBATh W3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 337]a9l B 00pa30BATENBHON eI TEIHHOCTH, B TOM YHUCIIE TIPU U3y4eHUH (PH3HUKH;

JIABATh OIIEHKY HOBBIM CHTYAaIlHsIM, OLIEHUBATH MPHOOPETEHHBIN OIBIT;

YMETh MEPEHOCHUTH 3HAHUS M0 (PU3HKE B MIPAKTHYECKYIO 00JIACTh JKU3HEACSTEIHbHOCTH;

YMETb WHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE UJIEH, TIPEJIaraTh OPUTHHAIBHBIE TTOXO/IbI U PEIICHNS;

CTaBUTH MPOOIJIEMBI U 33]1a49H, JIOMTYCKAIOIINE aTbTePHATHBHBIE PEIICHMSL.
PaGora ¢ nnopmanueii:



BJIaJICTh HABBIKAMHM TONyYeHUsT MHOOpMAIMU (PU3NIECKOr0 COAEPIKAHMSI U3 UCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSTEILHO OCYIICCTRIATH MOMCK, aHANIHN 3,
CHCTEMATH3AIMIO U HHTEPIIPETANIO0 HHPOPMAIIMN PA3THYHBIX BHIOB U (POPM MPEACTABICHHUS;

OI[EHMBATD JIOCTOBEPHOCTH HH(OPMAITHH;

HCIIOJIB30BaTh CpeACTBa I/IH(bOpMaHI/IOHHI)IX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PCIICHUKY KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPTraHU3allMOHHBIX
3ama4 € CoOmoaeHreM TPeOOBaHWI JPrOHOMHUKH, TEXHUKHA 0€30IMaCHOCTH, THTHEHBI, PeCypcocOepekeHHs, MPaBOBBIX W OTHYECKHX HOPM, HOPM
“H(OPMAIMOHHOM 0E30aCHOCTH;

CO3JaBaTh TEKCTHl (M3UYECKOTO COJACpXKAaHHWS B pazIuyHBIX (opMmaTax ¢ y4yéroM Ha3Ha4yeHUs WHPOpPMAlMM M IENEeBOW ayIuTOpWUH, BHIOMpas
ONTHUMAJILHYIO (JOPMY MIPEICTABICHUS U BU3YyaIN3aIUH.

KoMMyHnKkaTHBHBIE YHUBepcaibHbIe YueOHbIe AeiicTBHA:

OCYIIECTBIIATH OOIIEHNE Ha YPOKaxX (PU3UKU M BO BHE-YPOUHOH JIESITENBHOCTH;

pacro3HaBaTh MPEIINOCHUIKA KOH(DIUKTHBIX CUTYallMi U CMSTYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHMMATh U MCIIOJIb30BaTh MPENMYIIECTBa KOMaHAHON ¥ WHANBHIyaJIbHON PaOOTHI;

BBIOMPATh TEMATHKY U METOJBI COBMECTHBIX JICHCTBHI C YIETOM OOIIMX HHTEPECOB M BOZMOKHOCTEH KaXKJ0T0 WIeHa KOJUIEKTUBA;

MIPUHUMATH €T COBMECTHOM JAEATENbHOCTH, OpPTaHM30BBIBATH M KOOPJAMHHPOBATH NEHCTBHS TMO €€ INOCTH)KEHWIO: COCTaBISATh IUIAH JEHCTBHIA,
pacnpenessaTh poiu ¢ yI€TOM MHEHHH Y9aCTHHUKOB, 00CYXAaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHWBATh Ka4eCTBO CBOETO BKJIaJa M K&KJOr0 yJaCTHHKA KOMAHIBI B OOIIHI pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

HpenjgaraTb HOBBIE MPOEKTHI, OL[EHUBATH UJIEU C O3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIIATH TTO3UTHUBHOE CTPATETMUECKOE MTOBEJICHNE B PA3TIMUHBIX CHTYAIUX, POSBISATH TBOPYECTBO U BOOOpAKEHHUE, OBITh HMHUIIUMATHBHEIM.

PerynsiTuBHBIC YHHBeEpcaJIbHbIe y4eOHbIe AeiicTBUS
Camoopranu3anusi:

CaMOCTOSITEIBHO OCYLIECTBIIATH IT03HABATENIBHYIO IEITEINbHOCTh B 00aCTH (U3UKH M aCTPOHOMHH, BBIABIAITH IPOOJIEMBI, CTABUTh U (POPMYIMPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSTEIBHO COCTaBIISITh IUIAH PEIIEHHUS PACUETHBIX M KaueCTBEHHBIX 3a/ady, IJIaH BBIIOJHEHHS NPAKTUYECKOW paboThl C y4y€TOM HMMEIOIIUXCS
pPeCypcoB, COOCTBEHHBIX BO3MOXXHOCTEH W MPEAIOYTECHHIA;

JlaBaTh OLICHKY HOBBIM CHUTYaLUsIM;

pacimpATh paMKH y4eOHOT 0 ITpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHNH];

JieniaTh OCO3HAHHBIN BBIOOD, apIryMEHTHPOBATH €ro, OpaTh Ha cebsi OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh NPUOOPETEHHBIHN OIBIT;

croco0cTBOBaTH POPMUPOBAHUIO U MPOSBICHUIO SPYAULIUH B 00J1aCTH (PU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIBTYPHBIH YPOB €Hb.
CaMOKOHTPOJIb, SMOIHOHAIbHBIN HHTEJICKT:

JlaBaTh OLICHKY HOBBIM CUTYaLMsIM, BHOCUTb KOPPEKTHBHI B IESITENbHOCTh, OLEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEMSAM;



BJIa/IeTh HAaBBIKAMH [T03HABATENBHOMN pepiieKcHn KaK OCO3HAHUS COBEPILIAEMBIX JAEHCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YyIbTATOB M OCHOB aHUM;

WCTIOJIB30BaTh MPUEMBI peIieKCHH ISl OLICHKU CHTYalllH, BEIOOpa BEPHOTO PEIICHHUS;

YMETb OLICHUBATh PHCKHA U CBOCBPEMEHHO MPUHUMATH PELICHUS 110 UX CHIKEHHUIO;

MPUHUMATh MOTHBBI M apTYMEHTHI IPYTUX MPH aHAJM3€ PEe3yJIbTaTOB e TEIbHOCTH;

MPUHUMATH ce0s, TOHMUMasi CBOM HEIOCTATKH M JJOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTYMEHTHI IPYTUX MIPH aHAJIM3€ PEe3yJIbTaTOB e TEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO IPYTrUX HA OIIUOKH.

B mporecce mocTHKEHUS] TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpamMMbl Mo (U3MKE JJIS YPOBHS CpenHero olmiero odpa3oBaHusi y 00Yy4arolmIUXCs
COBEPIICHCTBYETCS SYMOIMOHAIBHBIN HHTEIEKT, MPEAToaraonui c)OpMHUPOBAHHOCTS:

CaMOCO3HAHMSI, BKIIIOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE AMOIMOHAILHOE COCTOSTHIE, BUICTh HAMPABIICHHUS Pa3BUTHS COOCTBEHHOW YMOIIMOHAILHOM
cdepbl, OBITH YBEpEHHEBIM B cele;

CaMOpEryJIMpOBaHHs, BKIIIOYAIONIET0 CAMOKOHTPOJb, YMEHHE NPUHHMATh OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIIOCOOHOCTH aJlalTUPOBATHCS K
SMOIMOHAIIEHBIM U3MEHEHUSIM H TIPOSIBIISITH THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAIINH, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTHKCHUIO IIEJIH U YCIIeXY, ONTUMU3M, HHUIIMATHBHOCTh, YMEHUE JISHCTBOBATH UCXOJIS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIFOYAIONIEH CIOCOOHOCTh MOHMMATH SMOIMOHAIBHOE COCTOSHHE JAPYTHX, YYUTHIBATH €0 MPHU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U COTEPESKHBAHUIO;

COIMANTBHBIX HABBIKOB, BKIIOYAONIMX CIOCOOHOCTh BBICTPAMBATH OTHOLICHUS C JPYTUMH JFOJBMH, 3a00THTHCS, MPOSIBISATH MHTEPEC M pa3peliaTh
KOH(ITUKTEL.

INPEIMETHBIE PE3YJIbTATbBI

K xonmy oOydenus B 11 kiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaKaTh CPOPMHUPOBAHHOCTD y O0YJAIONIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEPAX PoJib U MECTO (PU3MKK B (JOPMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHHKH U
TEXHOJIOTHH, B TPAKTUYECKON IEATEITHHOCTH JTIOACH, IIETTOCTHOCTh M €IUHCTBO (DU3MYCCKON KapTUHBI MHPA;

YUUTBIBATh IPAHUIBI IPUMEHEHUS U3YYCHHBIX (PH3NUECKUX MOJENEH: TOUECUHBIH IEKTPUUECKUI 3apsia, dyd CBETa, TOUECUHBIH MCTOYHHMK CBETA, AACpHAS
MOJIeIb aTOMA, HYKJIOHHAsI MOZIENIb aTOMHOTO SI7pa IPpH PelIeHNH (pU3nYecKuX 3aad;

pacnosHaBaTh (pu3ndecKue sIBICHHUS (IpOLECcCh) M OOBACHATH MX HAa OCHOBE 3aKOHOB 3JICKTPOAMHAMHUKH W KBAHTOBOM (M3UKH: 3IIEKTpUUECKAast
MIPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JACHCTBHS TOKA, B3aMMOACHCTBHE MArHUTOB, 3JEKTPOMArHUTHAS HMHIYKLUS, NEHCTBHE
MarHUTHOTO IIOJII HAa MPOBOAHUK C TOKOM M JBIKYLIMHCS 3apsill, 3JEKTPOMAarHUTHBIE KOJEOaHWs M BOJIHBI, NPSIMOJMHEHHOE PacHpOCTPaHEHHWE CBETa,
OTpakeHHe, TpeloMiIeHne, MHTepepeHnrs, Tupakunus U TMOMsSpH3aIlMs CBeTa, IUCTepcHust cBera, (portosnekrpuueckuil d3pdekr (dhoroaddexr), cBeroBoe
JlaBJICHHE, BO3HUKHOBEHHE JINHEWYATOro CIIeKTpa aToMa BOIOpO/ia, ECTECTBEHHASI M HCKYCCTBEHHAs PAMOAKTHBHOCTH;

OINMCHIBATh HW3y4YEHHBIE CBOMCTBA BelIeCTBA (DJIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE, HIIEKTPHUYECKYI0 IPOBOAMMOCTh PAa3lIMYHBIX Cped) U
3JIEKTPOMAarHUTHBIC SIBICHUS (TIPOLIECCH), UCHONb3Ys (PU3MUECKHE BETUUMHBL: 3JIEKTPHUECKUNA 3apsill, CHJIa TOKa, 3JIEKTPHUUECKOE HANpPsDKEHHE, 3JIEKTPUIECKOe



CONPOTUBJICHUE, PA3HOCTh MOTEHIINATIOB, JIEKTPOABMKYIIAs cuiia, paboTa TOKa, MHAYKIHMS MarHUTHOTO TMOJis, cuiia Amnepa, cuna JlopeHna, HHAYKTHBHOCTh
KaTyIIKH, SHEPTUs SIIEKTPUYECKOr0 W MAarHUTHOIO IOJieH, MEpUOoA M 4YacToTa KojieOaHWd B KojeOaTenbHOM KOHTYpE, 3api] M CHja TOKa B Ipolecce
TapMOHHNYCCKUX 3JICKTPOMATrHUTHBIX KOJIC63HHI>1, (I)OKyCHOG PacCTOAHUC U ONITUYCCKAA CUJIa JIMH3bI, IIPHU OIMMCAHHUU NPABUJIBHO TPAKTOBATH (1)1/131/1 YECKHUM CMBICIT
HCTIOJIb3YEMBIX BETUUMH, UX 0003HAUEHUSI U €UHHUIIBL, YKa3bIBaTh (DOPMYIIBL, CBSZBIBAIONINE JAHHYIO (U3UUECKYIO BETUUMHY C IPYTUMH BEITNYHHAMU;

ONMUCHIBATL M3YUCHHBIC KBAHTOBLIC ABJICHUA U IMPOLECCHI, UCIOJIB3Ys (bI/I3I/I‘-ICCKI/Ie BCJIIMYUHLBI: CKOPOCTH JJICKTPOMArHMTHBIX BOJIH, AJIMHA BOJIHBI U
4aCToTa CBCTA, DOHEPrusd U UMITYJIbC q)OTOHa, nepuon mnojaypacnaga, SHEPrusd CBA3M aTOMHBIX AACP, IPHU ONHUCAHUHW IPAaBHUJIbBHO TPAKTOBATDH (I)I/I3I/I‘ICCKI/II‘/'I CMBICJI
WCTIONIB3YEMBIX BEIUYMH, MX O0O3HAUeHWsS W EIUHHIBI, YKa3biBaTb (POPMYIBI, CBSI3BIBAIOIIME JNAHHYIO (PH3MUYECKYIO BEMYMHY C JAPYTMMH BEJIHMYHMHAMMH,
BBIYUCIIATH 3HAYCHUC (1)1/131/1%01(0171 BCIIMYNHBI,

AHAJIN3UPOBATH (1)I/I3I/I‘ICCKI/IC MpoUeCCbl U ABJICHUSA, HCIIOIb3YA (1)I/ISI/IT-ICCKI/IC 3aKOHbI W MPUHOUIBI: 3aKOH OMa, 3aKOHBI IIOCJICI0OBATCIBHOIO H
MapajuIeIbHOr0 COEAMHEHHUS IMPOBOJHUKOB, 3aKOoH J[koyms—JIeHma, 3aKOH 37€KTPOMarHUTHOM HMHIYKIWH, 3aKOH NMPSMOJIMHEWHOTO pachpoCTpaHEHHUs CBETa,
3aKOHBI OTPAYKEHUS CBETA, 3aKOHBI MIPEJIOMIICHHS CBETa, ypaBHeHHe DWHIITEHHA 171 GoTodPPeKTa, 3aKOH COXPAHEHHsI SHEPTHH, 3aKOH COXPaH eHHUS UMITYJIbCa,
3aKOH COXpaHEHHs 3JEKTPUYECKOro 3apsia, 3aKOH COXPaHEHHS MacCOBOTO YMCIA, MOCTYJlaThl bopa, 3aKOH paJnOaKTHBHOTO pacmaja, MpH 3TOM pas3indaTh
CIIOBECHYIO (hOPMYITUPOBKY 3aKOHA, €0 MaTEMaTHIECKOE BRIPAKEHHE 1 yCIOBUS (TpaHMIIBL, 007aCcTH) MPUMEHUMOCTH;

ONpEACIIATh HAlIPAaBJICHUE BEKTOPA MHAYKIIUY MAarHUTHOI'O ITOJI ITPOBOAHKUKA C TOKOM, CHJIbI AMnepa 1 CUJIBI HopeHua;

CTPOWTH W OIMCHIBATH U300pa)keHNE, CO3AaBaEMOE MIIIOCKUM 3€PKaJIOM, TOHKOW JIMH30M;

BBIITOJIHATE 3KCIIEPUMCEHTHI 110 HCCICAOBAHUIO (1)I/I3I/I‘ICCKI/IX SIBICHUN U IIPOHECCOB C HCIIOJIBb30BAHUEM IIPSAMBIX W KOCBCHHBIX I/I3MepeHI/II713 Ipu 5TOM
dopmynmupoBate mpodieMy/3agady W THIOTE3Y y4eOHOTO SKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY M3 TPEIJIOKEHHOTO OOOPYHOBAHUS, NPOBOAUTH OMBIT H
(b opMyIupOBaTh BBIBOJBL;

OCYLIECTBIIATh HpPSIMble U KOCBEHHbIE H3MEpEHMs (PU3NYECKUX BENMYMH, IPU 3TOM BbIOMpATh ONTUMAJIBHBINA CIIOCOO M3MEPEHUS U HCIIOIb30BATh
HU3BECTHBIE METO/IbI OLIEHKU MOrPENIHOCTEN U3MEPEHUI;

HCCIIe0BAaTh 3aBUCUMOCTH (DM3MUECKUX BEIWYMH C HCIIOJIB30BAHHMEM IPSAMBIX H3MEPEHHMH: NMPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DHKCHPOBAThH
pe3ynbTaThl IOIYYEHHONW 3aBUCUMOCTH (DM3UYECKUX BEJIMYMH B BUE TAOJIUI U TPaQUKOB, IeTaTh BEIBOABI 110 PE3YIbTaTaM HCCICAOBaHMS;

co0roAaTh npasuiia 6€30MacHOro TPyZAa MpH IPOBEICHUHN HCCISIOBAHUI B paMKaxX yueOHOI'O 3KCIIEpUMEHTa, y4eOHO-UCCIEN0BATENbCKOM U IPOEKTHOM
NeATENIbHOCTH C UCIIOb30BAHNEM U3MEPUTENbHBIX YCTPONUCTB U J1a00paTOPHOro 000pyAOBaHMS;

pewath pacu€THbIE 3aa4M C SBHO 3aJaHHON (PU3MYIECKON MOJENbIO, UCIIONB3Ys (PU3NUECKUE 3aKOHBI U IPUHLIUIBIL, HA OCHOBE aHAIN3a YCJIOBUSA 3aJa4d
BbIOMPATh (PU3NUECKYIO0 MOJIEIIb, BBIIEIATh (PU3UUECKHE BETHUUHBI U (DOPMYIIbI, HEOOXONUMBIE ATl €€ PeIIeHus, IPOBOIUTH PAacu€Thl U OLIEHUBATh PEabHOCTh
MOJTY4YEHHOT0 3HaUeHUs (PU3NIECKOIN BETUUNHBI;

pelaTh KaueCTBEHHbBIC 331a4H: BBICTPAUBATh JIOTMYECKU HEMPOTHBOPEUMBYIO LEMOYKY PACCYXKAECHUHM C ONOPOil Ha M3y4eHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
1 (pu3nUecKue sIBICHMS,

WCIOJIB30BaTh MpPU PELICHWH Y4YEeOHBIX 3a7ad COBPEMEHHble WH(OPMALHMOHHBIC TEXHOJOTWU ISl MOUCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETAlMH M
MpeACTaBIeHUs] Y4eOHOM M Hay4YHO-TIOMYJIIPHOM HH(QOpManuy, IMOMYyYeHHOW W3 pa3iIMYHbIX HCTOYHHMKOB, KPUTHYECKH AaHAJIM3UPOBATH IOIY4aeMYIO
nH(}OpMAaIHIo;

OOBSCHITH NMPUHLUIBI JEHCTBHUS MAIIKMH, TPUOOPOB W TEXHUUYECKHX YCTPOWCTB, pazivyaTh YCJIOBUS UX 0E30IIaCHOrO MCIIONB30BaHMS B IOBCEIHEBHON
KHU3HH;



MPHUBOAUTH MPUMEPHl BKJIaJa POCCHUCKHX M 3apyOCKHBIX yUEHBIX-(DU3WKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOIOTUH;

WCTOJIb30BaTh TEOPETHUECKHE 3HAaHUS 1O (HU3UKE B TMOBCEAHEBHOW >KU3HHM s oOecriedeHHs] Oe30MacHOCTH IMpH OOpalleHuH C MpuOopaMu |
TEXHUYECKHUMH yCTPOUCTBAMH, AJISI COXpPaHEHHUS 3JJ0POBBS M COOJIOICHHSI HOPM SKOJIOTMYECKOT'0 ITOBENICHHS B OKPY>KaloLIeH cpere;

paboraTh B Tpymie C BBHIIOJIHEHHEM pa3IUYHBIX COLMAIBHBIX POJICH, MIaHUPOBATh PabOTy TPYMIbL, PALMOHANBHO PACHPEACNATh OOS3aHHOCTH U
IUTAHUPOBATh JIESITENBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJIcKBATHO OLIEHMBATH BKJIAJ KaXJOTO M3 YYACTHHUKOB TPYIIBI B pEIICHHWE paccMaTpHBacMOn
MPOOITIEMBI.

Yuammiics HaAy4YNThCH:

- 1aBaTh OIPE/IeICHUS TIOHSITHI: HebecHast cepa, SKIUNTHKA, HeOECHBIH SKBATOP, TIOIIOC MUPA, OCh MUPA, KPYT CKIIOHEHHSI, TPSIMOE BOCXOXKICHUE,

CKJIOHEHHE, NapajUlakc, MapceK, aCTPOHOMHYECKAas eNHUIIA, IEPUT eI, adelnii, COTHEYHOE 3aTMEHHE, JIYHHOE 3aTMEHHE, TNIAHEThl 3MHOK TPYIIIIEL,

TUTAHETHI-THTaHThI, aCTEPOU]I, METEOp, METEOPHUT, poTocdepa, CBETUMOCTD, TpOTyOepaHell, MyJibcap, HEHTpOHHAS 3Be3/1a, TPOTO3BE3/1a, CBEPXHOBAs

3Be3/Ia, raJlakTHKa, KBazap, KpacHoe cMelleHne, Teopust bombIiioro B3psiBa, Bo3pact BeeneHHOM;

- BBIJICIISITH OCOOCHHOCTH CUCTEMBI 3eMJIs-JIyHa;

- pacro3HaBaTh, MOJIETPOBATE JIYHHBIC M COJTHEYHBIE 3aTMEHUSI;

- OOBSICHSITH MPHIIMBBI M OTJIMBHI; - OMTUCHIBATH CTpoeHHe COTHEYHOM CUCTEMBI, IIEPEUHCIISTh TUIAHETH U BHJIBI MaJIbIX TEIT;

- IEPEUUCIIATh TUIIMYHBIE TPYIIIBI 3B€3]], OCHOBHBIE (PU3NUECKUE XapaKTEPUCTUKHU 3BE3]1, OIIMCHIBATh IBOJIIOLMIO 3B€3/] OT POXKICHUS 10 CMEPTH;

- Ha3blBaTh CaMblI€ SIPKUE 3BE3/bl U CO3BE3MUS;

- [IePEUUCIIATHBUIBITAJIAKTHK;
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https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

NHepruanpHble CUCTEMBI OTCYETA.
IIepBrriizakonHproTOHA

https://m.edsoo.ru/ffOc
3be8

Macca tena. Cuina. [IpuHuun cynepno3unuu

bub6mmorexa [{OK

9 cwit. Bropou 3akon HerotoHa jyis https://m.edsoo.ru/ffOc
MaTepUaIbHOU TOUYKH 3be8
Tperun 3akoH HproTOHA J17151 MaTepUAIBHBIX brbamorexa LOK
10 https://m.edsoo.ru/ffOc
TOYEK 3be8
3aKkoH BCEMHUPHOTO TAroTeHHs. Cuia TSHKECTH. bubmmorera [JOK
11 https://m.edsoo.ru/ff0c
[IepBasskoCcMUYECKAACKOPOCTH
3d0o
bu6moreka [IOK
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c
3el8
Cuna tpenus. Koaddunment tpenus. Cuia bubmuorexa [JOK
13 COTIPOTHUBIICHUS TIPH ABUKEHUU TeJIa B https://m.edsoo.ru/ffOc
JKUJIKOCTH WU Tra3e 3f76
[TocTymarensHOE ¥ BpaniaTeIbHOE JBHKCHUE bubnunoreka [JOK
14 a0COJIFOTHO TBEPJOTO Tes1a. MOMEHTCHIIBIL. https://m.edsoo.ru/ffOc
[Tnevocuiibl. YcaoBUsipaBHOBECUATBEPIOTOTENA 41a6
Nmnynbc MaTepuaabHOM TOYKH, CUCTEMBI bubnuoreka [JOK
15 MaTepHalIbHBIX TOYeK. MMmynbe cuibl. 3aKkoH https://m.edsoo.ru/ffOc
COXpaHEHUs UMITyJIbca. PeakTHBHOEIBI)KEHUE 43d6
PabGora 1 momHoCTh criibl. Kunernueckast bu6mmoreka [JOK
16 SHEPTHsI MATEPHATBHOW TOYKH. https://m.edsoo.ru/ffOc
TeopemaoOn3MeHEHUNKUHETHIECKO I SHEPTUU 4502
[lorenunansHas sHeprus. [loTeHunanpHas bu6mmoreka [JOK
17 SHEPrus ynpyro aAepopMUpPOBAHHOU NPYKHUHBI. https://m.edsoo.ru/ffOc

HOTCHL[I/IEUIBH3.5I3HepFI/IHTeJ'IaB6J'II/I3I/IHOBerHOC

461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

TA3EMITH

HOTCHI_II/IEU'IBHLIC 1 HCTIOTCHIUAJIbHBIC CUJIBI.

bubmmoreka [{OK
CBsi3b pabOTHI HETIOTEHITUAIBLHBIX CHII C
18 . https://m.edsoo.ru/ffOc
M3MEHEHHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI 478¢
TeJ. 3aKOHCOXPAHCHUSIMEXaHUYECKOW IHEPTUU
Jlaboparopras pabota «lcciienoBanue CBsI3u
19 paboOTHI CHIIBI C UBMEHEHUEM MEXaHUYECKOM
SHEPTUH TeJla Ha TPUMEPE PACTSIKEHUS
PE3MHOBOTO JKI'yTa»
bu6moreka [IOK
KonTponsnas pabora no teme «Knnemaruka.
20 https://m.edsoo.ru/ffOc
JnHamuka. 3aKOHBI COXpaHEHHS] B MEXaHHUKE» Ab74
OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO - bubmuorexa [JOK
21 KHHETUYECKOH TCOpHUH. https://m.edsoo.ru/ffOc
bpoynoBckoensmwkenue. uddy3us 4dc2
XapakTep ABMKEHUS U B3aUMOICUCTBUS
22 YJacTHI] BemecTBa. Moienu CTPOCHHS Ta30B,
KUJKOCTEH U TBEPABIX TEIl
23 Macca monekyn. KonnuecTBo BemecTsa.
[Toctrosinnas ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u e€
usmepenue. [llkanaremmneparypllenscus
. bubnunoreka IIOK
Wneansheiii raz B MKT. OcHOBHOE ypaBHEHHE 1
25 https://m.edsoo.ru/ffOc
MKT
4fde
AGcomoTHas TeMIepaTypa Kak Mepa cpenHei bubnunoreka [JOK
26 KUHETUYECKOMN SHEPIUU JBUKECHUSA MOJIEKYIL. https://m.edsoo.ru/ffOc

VYpaBaenneMeneneesa-Knaneiipona

Slle



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

27

3akon/lanbpToHA. ["a30BBIC3aAKOHBI

Jlaboparopnas pabota «MccienoBanue

28 3aBHCUMOCTH MEXIY MapaMeTpaMu COCTOSHUS
pa3peKEHHOTO Ta3ay
bub6mmoreka [{OK
H3omporiecchl B U1€alIbHOM ra3e u ux
29 https://m.edsoo.ru/ffOc
rpaduyeckoe npeacTaBieHNue
570e
BuyTpeHnHss dHEprus TEpMOINHAMAYECKOU
CHCTEMBI M CIIOCOOBI €€ M3MECHEHUSI. bubmmoreka [IOK
30 KonnuecTBoTennoTe! u pabora. https://m.edsoo.ru/ffOc
BHyTpeHHAIHEPTrUsi0 AHOATOMHOTOUI€ATTBHOTO 5952
rasa
bu6moreka [IOK
31 Buapitenonepenaun https://m.edsoo.ru/ffOc
5c36
VYV nenpHasg TEIUIOEMKOCTE BEIECTBA. bu6mmoreka [IOK
32 KonnuecTBo TETIIOTHI pH TEIIonepeaaye. https://m.edsoo.ru/ffOc
AnmabaTHBIMIIpOLIECC 5c36
. bu6mmoreka [JOK
[lepBrlii 3aKOH TEPMOJUHAMUKH U €TI0
33 https://m.edsoo.ru/ffOc
MIPUMEHEHHE K U30IpoLieccam
Sefc
HeobpaTtumocTs mporieccoB B mpupojae. Bropoit bubmotera [JOK
34 KO TEOMO THHAMIKIL ' https://m.edsoo.ru/ffOc
pMoA 6230
bubmuoreka [JOK
35 ITpunnun neiicreus u K1 TeninoBoit MammHel https://m.edsoo.ru/ffOc
600a
36 Huxn Kapuo u ero KITJ
37 DKOJIOTUYECKUENTPOOIEMBITEINIOIHEPT €TUKU



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

O6o6maromuit ypok «MonekyisipHas pu3HkKa.

bubmuoreka [JOK

38 https://m.edsoo.ru/ffOc
OCHOBBI TEPMOAUHAMUKI
6938
KonTtponsHas padota o Teme «MoJeKysipHas bubmorera [JOK
39 https://m.edsoo.ru/ffOc
¢usnuka. OCHOBBITEPMOIMHAMUKI
6a50
[TapooOpazoBanue u koHeHcanus. Vcnapenue bubmiorexa HOK
40 T KreHe https://m.edsoo.ru/ffOc
63b6
bubmmoreka [{OK
AOCOJTFOTHAsI 1 OTHOCUTEIbHAS BIIAYKHOCTh
41 . https://m.edsoo.ru/ffOc
BO3ayxa. HacelmeHHbInap
64d8
TBépnoe teno. Kpucramnmaeckue u amopdHbie bu6moreka [IOK
42 Tena. AHU30TPOIHS CBOMCTB KPUCTAJUIOB. https://m.edsoo.ru/ff0c
Kunkue kpuctamibl. CoBpeMeHHbIEMaTEepUaIIbI 65f0
bu6mmoreka [IOK
[InaBnenue u KpucTauM3anus. Y aenbHas
43 https://m.edsoo.ru/ffOc
TertoTa tuiaBieHus. Cyonumanus
6708
bu6mmoreka [JOK
44 VYpaBHeHHETEIIOBOTOOAIaH A https://m.edsoo.ru/ffOc
6820
DJIeKTpu3aIus Tell. DJIEKTpUYECKUu 3aps. JIBa bubmorexa LOK
45 P ] P AL https://m.edsoo.ru/ffOc
BHJA DJICKTPUUYECKUX 3aPsI0B
6bcc
IIpoBOTHUKH, NUINEKTPUKHA U bubnuoreka [JOK
46 IIOJIYTIIPOBOIHUKH. 3aKOH COXPaHEHHUS https://m.edsoo.ru/ffOc
ANEKTPUYECKOT O 3apsiaa 6bcc
. bubmuoreka [JOK
B3aumoeuncrsue 3apsnoB. 3akoH KynoHa.
47 https://m.edsoo.ru/ffOc

To4euHBIN IIEKTPUYECKUH 3apsif

6ced



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

Hanpsiyk€HHOCTB 2JIEKTPUYECKOrO MOJIS.

bubmuoreka [JOK

48 [TpuHIMIT CynEepnO3ULIMU ANEKTPUUECKUX https://m.edsoo.ru/ffOc
noJiew. JINHUUHATPSKEHHOCTH 6df2
bub6mmorexa [{OK
Pabota cuit 3eKTpOCTaTHYECKOTO OIS,
49 https://m.edsoo.ru/ffOc
ITorenmnman. Pa3HOCTBIIOTEHITNAJIOB 600
[IpoBOAHMKH U AUDIIEKTPUKH B bubnuorexa [JOK
50 3IEKTPOCTATHYECKOM IIOJIE. https://m.edsoo.ru/ffOc
JIMDIIEeKTpUYECKASIIPOHUIIAEMOCTD 7018
bu6moreka [IOK
o1 OnexkrpoeéMkocTb. KoHnteHcaTop https://m.edsoo.ru/ff0c
7126
. bu6moreka [IOK
DNeKTPOEMKOCTD MIIOCKOTO KOHJEHCATOPA.
52 https://m.edsoo.ru/ffOc
DHeprus 3apsHKEHHOTO KOHJIEHCATOpa 72¢0
53 JlabopaTtopHnas pabora "M3mepenue 1
AIEKTPOEMKOCTH KOHAEHcaTopa"
[TpunIMI NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAJILHOTO armapara,
54 CTPYHHOTO MPUHTEpA.
DneKTpocTaTHYeCKas3aIuTa.
3a3eMJICHUEIICKTPOTIPHOOPOB
DNEeKTPUYECKUN TOK, YCIIOBHS €r0
55 cymecrBoBanus. [loctosuubli Tok. Cua Toka.
Hanpspxkenune. ConpoTuBIeHHE.
3akoHOMaansydacTKalenu
[TocnenoBarenbHOE, NapaiebHOE, bu6mmoreka [JOK
56 CMEIIIaHHOE COEAMHEHNE TIPOBOIHUKOB. 0.5 https://m.edsoo.ru/ffOc

JlaGopaTopHaspaboTta

7410



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

«M3ydeHrecMeIaHHOTOCOe TUHEHUSIPEIUCTOPO
B»

PaboTa 1 MOITHOCTH IEKTPHUECKOTO TOKA.

bub6mmorexa [{OK

57 https://m.edsoo.ru/ffOc
3akon/xoyns-Jlenna
7838
3axon Oma Jyis 10JIHOM (3aMKHYTOI)
aNeKTpudecKkoi nenu. Koporkoe 3ambIKaHUeE. bubnuorexa [JOK
58 Jlaboparopras padota «M3mepenue 3J1C 0.5 https://m.edsoo.ru/ffOc
HMCTOYHUKA TOKA M €T0 BHYTPESHHETO 7aed
COTIPOTHUBIICHUS
DJIEKTPOHHAS MPOBOJIUMOCTh TBEPIBIX
59 METaJUIOB. 3aBUCUMOCTH COTIPOTHBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh
60 DJIEKTPUYECKUHU TOK B BakyyMe. CBOUCTBA
AIIEKTPOHHBIX ITyYKOB
[TonynpoBOAHMKH, X COOCTBEHHAS U bubnuoreka [IOK
61 MpUMecHas NpoBoIUMOCTh. CBoUCTBap—N- https://m.edsoo.ru/ffOc
nepexo/a. [lomyrnpoBoIHUKOBBIETPUOOPHI 84ae
DNEeKTpUYECKUU TOK B PaCTBOPAX U paciuiaBax bubnuoreka [JOK
62 AEKTPOJIUTOB. https://m.edsoo.ru/ffOc
DAEKTPOIUTHUECKASTUCCONALINSA. DICKTPOIU3 82ba
DNEeKTPUYECKUH TOK B raszax. bubnunoreka [JOK
63 CaMOCTOATENbHBIM U HECAMOCTOATEIbHBIN https://m.edsoo.ru/ffOc
pazpsan. Monuus. [1nazma 84ae
DnexTpuyecKkrue IpuOOphl U YCTPOMCTBA U UX bubnunoreka [JOK
64 IIPaKTUYECKOE TPUMEHEHNE. https://m.edsoo.ru/ffOc

HpaBI/IJ'IaTeXHI/IKI/I6C3OH3.CHOCTI/I

86fc



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

bubmuoreka [JOK
65 O0600mAMURYPOK «DIEKTPOINHAMUKA) 1 https://m.edsoo.ru/ffOc
88be
KoHnTpompHas paboTa 1o Teme
«9nekrpocraruka. [locTossHHBIN bubmorexa HOK
66 P . 1 1 https://m.edsoo.ru/ffOc
NEKTPUYECKUH TOK. TOKHM B pa3iIn4HbIX 8a8a
cpenax»
PesepBubrit ypok. KonTponbHas paboTta 1mo bubmiorexa HOK
67 p" Ypor. P . P 1 1 https://m.edsoo.ru/ffOc
Teme "DIeKTpOoIMHAMHUKA
8c56
. . bubmuorexa [JOK
P .
68 e3epBHEIit ypok. Oboduiarowuit ypok no 1 https://m.edsoo.ru/ffOc
temam 10 kJacca
8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOTPAMME
11 KJIACC

Nenn/m | Tema ypoka

KoanuectBo
JacoB

DJIEeMEeHTHI COJlep:KAHUA

Jara usyyenus

Ilnan dakr



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

IlocTogHHBIE MArHUTEI U UX B3aUMOJICUCTBUE.
MarnutHoe 1noJjie. BeKTOp MarHuTHOU
WHAYKIUU. JIMHUM MarHUTHOW MHAYKIIUU

MarauTHOe moJjie IMPOBOAHUKA C TOKOM. OnbIT
Opcrena. BzaumoeiicTBre NpoBOJHUKOB C
TOKOM

JlabopaTtopHnast pabota «3yyeHrne MarHuTHOTO
I10JIA KaTyIIKHU C TOKOM)»»

JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOIHUK C
tokoM. Cuiia Ammiepa. JlaboparopHast pabota
«HcciaenoBanne JeUCTBUSA IOCTOSHHOTO
MarHuTa Ha PaMKy ¢ TOKOM»

JlelicTBME€ MarHUTHOTO TOJISl HA IBHXKYIITYHOCS
3apspkeHHYyro yactuity. Cuna Jlopenma. Pabora
cunsbl JlopeHia

DnekTpoMarHuTHas MHAyKus. [ToTok BekTopa
MarHuTHOM uHAyKuuu. J/C nHayknuu. 3akoH
aneKTpoMarHuTHoi unaykuuu dapanes

JlaboparopHnas pabota «lccnegoBanue
SIBJICHUS JIEKTPOMArHUTHOM MHYKIIUN

NuaykTuBHOCTD. SIBIEHHE CAMOMHAYKIUY.
OJIC camonHAyKIMU. DHEPTrUs MArHUTHOTO
0JIS1 KaTYILIKH C TOKOM. DJIEKTPOMAarHuTHOE
oJie

Texanueckue yCTpOﬁCTBa " UX IPUMCHCHHC:
MOCTOSIHHBIC MAIrHUTEI, 3JICKTPOMAIrHUTHI,
QJICKTPOABUTATCIIb, YCKOPUTECIIN JICMCHTAPHBIX
YaCTHUll, MTHAYKIIUOHHAS I1CYb




10

O6o06marmuii ypok «MarHuTHOE TOJIe.
BHCKTPOMaFHI/ITHaSI HUHIYKIOUS»

11

KonTponsHas padora o teme «MarHutHoe
roJjie. DIeKTPOMArHUTHAS UHTYKITUS

12

CB000OIHBIE MEXAHHYECKHE KOJICOaHNUs.
I"apmonmndeckue koaeOanus. YpaBHEHUE
rapMoOHHUYeCKuX Kojiebanuii. [IpeBpaiienue
SHEPTUU

13

JlabopaTtopHnast pabota «lccnenoanue
3aBHCHMOCTH TIEPHOJIa MaJIBIX KOJIeOaHU
I'py3a Ha HUTHU OT AJIMHBI HUTH U MACCBI I'py3ay

14

Konebarenbublit kKoHTYp. CBOOOHBIE
3JIEKTPOMArHUTHbIE KOJeOaHus B UACaIbHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAIOTUS MEKIY
MEXaHUYECKUMH U NIEKTPOMArHUTHBIMU
KoJIe0aHUAMU

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEpPruu B UeaIbHOM KOJIeOaTeIbHOM KOHTYpe

16

[IpencraBieHue 0 3aTyXarOMIMX KOJICOAHHIX.
BbIHY)KICHHBIC MEXaHUYCCKUE KOJICOaHHMSI.
Pe3onanc. BeIHYKICHHBIC 2JICKTPOMArHUTHBIC
KoeOaHus

17

[Iepemennsblii TOK. CUHYCOUAANBHBIN
MepeMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO
TOKA. AMIUTUTYIHOE U ACHCTBYIOIIEE 3HAUYEHUE
CUJIBI TOKA U HANIPSHKEHUS

18

Tpancdopmarop. IIpousBoacTso, nepenaya u
noTpebIeHNe IEKTPUIECKON SHEPrUn




19

VYeTpoicTBO U MPAKTUUECKOE PUMEHEHHE
JIEKTPUYECKOT0 3BOHKA, F€HEPATOpa
MIEPEMEHHOT0 TOKa, JTMHUM JeKTponepesay

20

DKOJIOTUYECKHE PUCKU IIPU POU3BOJICTBE
aNeKTpo3Heprun. KynpTypa Henosbs30BaHus
JJIEKTPO3HEPIUH B IOBCEIHEBHOM KU3HU

21

MexaHn4ecKue BOJIHBI, YCIOBUS
pactipoctpanenus. [lepuoa. Ckopoctb
pacipoCTpaHEHUS U JITTHHA BOJIHBI.
[TonepeyHbIe U MPOJIOTBHBIE BOJTHBI

22

3ByK. CKOpOCTh 3ByKa. I pOMKOCTB 3ByKa.
Bricota Tona. TemOp 3Byka

23

DJIEKTPOMArHuTHHIE BOJIHBI, UX CBOMCTBA U
ckopocTb. [1Ikana 3meKTpOMarHuTHBIX BOJTH

24

[TpuHIATIB PaTUOCBS3U U TEICBUACHMUS.
PazButue cpencts cBa3u. Pagnonokarus

25

Kontponbras padota «KonebaHust 1 BOTHBD)

26

[IpssMonMHEHOE pacIPOCTPAHEHHUE CBETA B
OJHOPOJIHOM cpefie. ToueuHbI HCTOYHUK
ceera. JIyd cBera

27

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n300pakeHU B MIIOCKOM 3epKajie

28

[Ipenomnenue cBeta. [lonHoe BHyTpeHHEE
otpaxenue. [IpenenbHbIN yros HOTHOTO
BHYTPEHHETO OTPaKEHUSI

29

JlaGopatopHas pabora «3mepenue
MoKa3aTess MPEeIOMIICHHS! CTEKIIa»

30

JIunssl. [TocTpoenue n306pakeHuil B JIMH3E.




®opmysia TOHKOM JMH3bL. Y BEIUYEHUE JTUH3BI

JlaboparopHuas padota «lccrnenoanue

31 CBOMCTB M300paKEHUH B JIMH3aX)
Hucnepcus cseta. CiioHbII cocTaB 0€10ro

32 ceera. LIBer. JlaboparopHas pabora
«HabmoneHne aucnepcun cBeTa

33 WNuTtepdepennus creta. Judpaxuus ceera.
JudpakuronHas pemeéTka

34 [TontepeynocTh cBeTOBBIX BOJH. [lossprusanus
cBeTa

35 OnTryeckue MpuOOPHI U yCTPOICTBa U
yCIIOBUA UX 0€30I1aCHOTO MPUMEHEHUs
['panuIpl MPUMEHUMOCTH KJIACCUYECKOM

36 MexaHuku. [locTynarel cnenuaibHON TEOpUr
OTHOCHUTEJIBHOCTU

37 OTHOCUTENBHOCT OJJHOBPEMEHHOCTH.
3aMenIeHHe BPEMEHHU U COKpAIlleHNe JUTHHBI
OHeprusi U UMILYJIbC PEIATUBUCTCKON YacTHUIIBI.

38 CBsI3b MacChI C 3HEPrUEeH U UMITYJIBCOM.
DHeprus NoKost

39 KonTponsnas padora «Ontuka. OCHOBBI
CIEeLUAIbHOM TEOPHUH OTHOCUTEIBHOCTI

40 ®otonbl. opmyna [1nanka. Dueprus u
UMITyasCc GOTOHA

41 OTkpeiTHE U HccnenoBanue GoTorpdexTa.
Omnsitel A. I'. Cronerosa

42 3akoHsbl poTodrddekra. YpaBHeHHE

OnHiTeitHa 11 poroaddexra. «KpacHas




rpanuna» Gortospdexra

43

Hasnenue ceera. Onbithl [1. H. JIeGenena.
XUMHUYECKOE JEUNCTBUE CBETA

44

TexHuueckue ycTponuCcTBa U IPaAKTUYECKOE
npuMeHeHue: (OTOAIEMEHT, (POTOJATUHK,
coJIHeYHast OaTapesi, CBETO IO,

45

Pemrenune 3amgay o reMe « 9JI€MEHTEI
KBAHTOBOI OIITUKW)

46

Mogens aroma Tomcona. OnbiTel Pesepdopna
o paccessHuro o-yactuil. [ImanerapHas Moienb
aToma

47

[Toctynater bopa

48

W3nyuenue u nornomienue GoTOHOB MPU
Iepexo/ie aToMa C OJIHOTO YPOBHSI SHEPIMH Ha
npyroi. Buael ciekTpos

49

BosHoBEIEe cBOMicTBa yacThIl. BOJIHEI ¢
bpoitns. KopnyckynsipHO-BOJTHOBOW JyaJIu3M.
CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYCHHE

50

OTkpbITHE PATUOAKTUBHOCTU. OTBITHI
Pesepdopna o onpeneneHuio cocraBa
PaAMOAKTUBHOTO U3TYYCHHUS

51

CgoiicTBa anbda-, 6eTa-, raMmMa-u3IydeHuUs.
BiusiHue panoakTUBHOCTH Ha KUBBIE
OpraHU3MBbI

52

OTtkpbITHE IPOTOHA ¥ HEUTPOHA. M30TOMIBI.
Anbda-pacniaa. D1eKTPOHHBIN U MO3UTPOHHBIH
Oera-pacnaj. ['amMmma-uzinyueHue

53

OHeprus cBA3U HyKJIOHOB B sape. SnepHbie




peakuuu. SnepHsiit peaktop. [IpoGiemsr,
[IEPCIEKTUBBI, DKOJIOTUYECKHUE ACTIEKTBI
SIIEPHOM DHEPTETUKH

54

OnemeHTapHble yacTUllbl. OTKpBITHE
MO3UTpoHA. MeTo 1l HAOTIOICHUS U
PErucTpanyu 3JIeMEHTapHbIX YacTul. Kpyrisii
cTos1 «DyHaMeHTaIbHbIE B3aUMOICHCTBHUS.
EnunctBo huzmveckoit KapTUHBI MUPa»

55

Bun 3Be3gHoro He6a. Co3Be3us, spkue
3BE3/bl, INIAHETHI, UX BUINMOC ABUKCHUC.
Conneynas cucreMa

56

Counite. CoHeuHast akTUBHOCTE. VICTOYHUK
sHeprun CoJIHIIA U 3BE3]1

57

3Be3/1bI, KX OCHOBHBIC XapaKTECPUCTHKH.
3Be3 bl IITaBHOM MOCIEN0BATEILHOCTH.
Buyrpennee crpoenue 38e311. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU 1
sporonun CoHIa U 3BE31

58

Muneunbinii [Tyte — Hama 'anaktuka.
ITonoxeunune u nBuxenue ComnHua B ['anakTuke.
lNamakTuku. YepHbIe ABIPBI B SApPax rajJaKTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe usnyyeHue.
Meraranaktuka

60

HepemeHHLIe npo OJIeMBI ACTPOHOMHUU

61

KonTposnpHast paboTa «1€MEeHThl aCTPOHOMHHU
U acTpO(DUZUKI»

62

O6o6maromuit ypok. Ponb ¢pusuku n




ACTPOHOMHUH B DKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COITMATLHOM M STHUECKOM
cdepax JIesaTeIbHOCTH YeJIOBEKa

63

O6o06maromuii ypok. Ponb u mecto pusuku u
ACTPOHOMHH B COBPEMEHHON HAy4YHOU KapTUHE
Mupa

64

O6o06maromuii ypok. Ponb ¢pusndeckoit
TeopuH B HOpMUPOBAHUH TIPECTABICHUAN O
(uznueckoi KapTUHE MUpa

65

O6o06maromuit ypok. Mecto gusndeckoit
KapTUHBI MUpa B 001LIEM sy COBPEMEHHBIX
€CTCCTBCHHO-HAY4YHbBIX Hpe)ICTaBJ'IeHI/II\/'I (6]
pHUpoIe

66

Pe3epBHbIil ypok. MarauTHOE T0JIE.
DNeKTpOMarHUTHAs UHIAYKLINS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHeIHabHOM TeOPUH OTHOCUTEIILHOCTH

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DneMeHThl aCTPOHOMUU U aCTPOPHU3UKU

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME

68
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