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HOACHUTEJBHAA 3AIINCKA

[Iporpamma mo ¢usrke 6a30BOrO ypOBHS HA YPOBHE CpeaHero olmiero oOpa3oBaHus paspadoTaHa Ha
OCHOBE TOJOXEHUH M TpeOOBaHMI K pe3ysNbTaTaM OCBOCHHS OCHOBHOW OOpa3oBaTeNbHON MPOrpamMMBl,
npeacrasieHHbix B @I'OC COO, a takxke ¢ yuéroMm denepanpHOW pabodeld NporpaMMbl BOCIUTAHHUSA U
KOHLICTILIMH TpenofaBaHus yueOHOro npeamera «Pusukay B 00pa3oBaTeNIbHBIX OpraHu3alisx Poccuiickoi
Denepanyy, peaTn3yrOLUINX OCHOBHBIE 00Pa30BaTEbHbIC IPOTPAMMBL.

Conepsxanue mporpamMmsl 10 (U3UKE HANPABJICHO HA (POPMHUPOBAHHME E€CTECTBEHHO-HAYUYHOW KAPTHHBI
mupa obyuarommxcst 10-11 xmaccoB nmpu obydeHnn ux ¢pusuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTelbHOCTHOrO mnoaxona. Ilporpamma mno ¢usuke coorBerctByer TtpeboBanmsiMm PIOC COO «x
IUITAHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U METAMPEIMETHBIM pe3yJIbTaTaM OOY4YEeHHUsI, & TAKXKE YUUTHIBAET
HEOOXOMUMOCTh peau3alii  MEXKIPEOMETHbIX CBA3ed (U3UKU C €CTeCTBEHHO-HAYYHBIMH Y4eOHBIMU
npeaMeramMu. B Hell ompenessiFoTCsl OCHOBHBIE LENH M3Y4EHUS (UMK Ha YPOBHE CpEIHEro olImero
o0pa3zoBaHMsl, IUJIAHUPYEMbIE pE3YJIbTaThl OCBOEHHUS Kypca (U3WUKU: JIMYHOCTHBIE, METAlpPEIMETHBIE,
npeaMeTHbie (Ha 0a30BOM yPOBHE).

[Iporpamma 1o pU3MKe BKIFOYAET:

® IUJJAHHUPYEMBbIE PE3YJIbTAThl OCBOCHHUS Kypca Gu3nku Ha 0a30BOM YPOBHE, B TOM YHUCIIE MTPEIMETHBIC

pe3yJbTaThI IO TOAaM OOYYEHNS,

e conepkanue yueOHOro mpeamera «Pu3nka» mno rogam oOyUeHHs.

dusnka Kak Hayka 0 Haubosee 00X 3aKOHAX MPHUPOJBL, BBICTYMAs B Ka4eCTBE yueOHOro mpeaMera B
IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHUN 00 okpyskatomeM Mupe. [IIkonpHbIH Kype PU3NKH —
CHCTEMOOOPA3YIOLINI [T €CTeCTBEHHO-HAYYHBbIX Y4eOHBIX MPEIMETOB, MOCKOJBKY (U3MUYECKHE 3aKOHBI
JeXaT B OCHOBE IPOLIECCOB U SIBJICHHWH, M3y4aeMbIX XUMHeH, Ouonormei, ¢usmueckoil reorpaduein u
actpoHoMued. Mcmonp30BaHME W AKTUBHOE NPUMEHEHHE (DM3MYECKUX 3HAHHWHA OINpenesseT XapakTep Hu
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cpepe SHEPreTHKH, TPAHCIOPTa, OCBOSHHMS KOCMOCA, MOJYYECHUS
HOBBIX MaTEpHAJIOB C 3aJaHHBIMH CBOWCTBAMH W APyrux. WM3ydeHue (HU3MKU BHOCUT OCHOBHOH BKJIQJ B
(bopMHUpOBaHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpa OOydarouIuxcs, B (OPMUPOBAHHE YMEHUI MPUMEHSTh
HAYYHBI METOA MMO3HAHMS MTPH BIMOJIHEHNH UMH y4eOHBIX UCCIIEIOBAHHHN.

B ocHOBY kypca (u3HMKH Ay ypOBHS cpenHero obmero oOpa3oBaHUs MOJIOKEH AN UAEH, KOTOpbIe
MOYKHO PacCMaTPHUBATh KaK MPHHLUIIBI €r0 MOCTPOSHHSI.

Hoesn yerocmuocmu. B cOOTBETCTBUU C HEll Kypc SIBISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH CONEPKUT
MaTepHal U3 BCEX pa3fesioB (PU3MKH, BKIFOUAET KaK BOIPOCH! KIACCHUECKOM, TaK M COBPEMEHHOH (DH3HKHL.

Hoes eenepanuzayuu. B cooTBeTCTBUH € Hell MaTepuat Kypca GU3uKu 0OObeTUHEH BOKPYT (PHU3UIECKUX
Teopuil. Benymum B kypce siBisieTcsi (pOPMHPOBAHHME IMPEICTABIEHHH O CTPYKTYPHBIX YPOBHSIX MATEpHH,
BEIECTBE U TOJIE.

Hoesn eymanumapusayuu. E€ peanusauusi nmpearnonaraeT UCMOJb30BaHUE T'YMAaHUTAPHOTO MOTEHIHAIA
¢u3nueckoil HaykH, OCMBICICHHE CBA3M pPa3BUTHA (QU3UKA C pa3BUTHEM OOIECTBa, a TaKXke C
MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U HKOJIOTHIECKUMHU MPOOIEMaMH.

Hoesn npurnaonoii nanpasnennocmu. Kypc (Gu3uku mpeanonaraeT 3HAKOMCTBO € HIMPOKHM KPyrom
TEXHUYECKHX M TEXHOJOTHUECKUX MPUIIOKEHUH N3YYEHHBIX TEOPUH 1 3aKOHOB.

Hoesn skonocusayuu peann3yercsi MOCPEACTBOM BBENEHHS 3JIEMEHTOB CONEPKAHMS, IMOCBSIIEHHBIX
SKOJIOTUYECKUM TPOOJIEMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C PAa3BUTHEM TEXHHKH WU TEXHOJOTHH, a
TakxKe 00CyKaeHusl MpobdJeM paLOHAIBHOTO PUPOIOTIONB30BAHUS H HKOJIOTHUECKOH O€30MacHOCTH.

CTepXHEBBIMH 3JIEMEHTAMH Kypca (U3MKH Ha YpPOBHE CpenHero oOmero oOpa3oBaHUS SIBISEOTCS
¢usnueckue teopun (popMupoBaHUE MPENCTABICHUI O CTPYKTYpPE MOCTPOCHUs (HU3MUECKON TEOpHUH, POITU
(yHOaMEHTAIbHBIX 3aKOHOB M TNPUHIUIIOB B COBPEMEHHBIX NPEACTABICHUAX O TNPUPOAE, TPaHHUIAX
NPUMEHIMOCTH TEOPHH, ISl ONMHCAHUS €CTECTBEHHO-HAYYHBIX SIBIIEHHH U IPOLIECCOB).

CucTeMHO-IesITeTbHOCTHBIN MOAXON B Kypce (PU3MKH peau3yeTcst MPeXKIe BCEro 3a CUET OpraHnu3aluu
SKCMEPUMEHTANIbHON AeATenbHOCTH oOywarommxcst. [[msa  Oa3oBoro ypoBHS Kypca (H3UKH — 3TO
UCTIOJIb30BAaHME CHCTEMbI (PPOHTAJBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB W JabopaTOpHBIX pador,



KOTOpble B TporpamMme o ¢usnke oObeAWHEHbl B OOIIUI CIHCOK YYEHUYECKHX NPAKTHYECKHX pPadoT.
BbimeneHnie B yka3aHHOM mepedyHe JabopaTOpHbIX pabOT, MPOBOOUMBIX [l KOHTPOJSI W OLCHKH,
OCYLIECTBIISIETCS YYaCTHUKaMH O0pa30oBaTEIbHOrO MpOoLecca HCXOAs U3 OCOOEHHOCTEH IUIAaHMPOBAHUS U
ocHaieHus: kabuHera gusuku. [Ipu 3TOM 0OecniednBaeTcs OBIaAeHUE OOYHAOIIUMHUCS YMEHUSIMH TPOBOIUTD
KOCBEHHbIE HM3MEPEHHs], HCCJIEAOBAHUS 3aBUCHUMOCTEH (PU3UUECKHX BEJIMYMH W TMOCTAHOBKY OINBITOB IO
MPOBEPKE MPEAJOKEHHBIX TUIOTES.

bonbiioe BHUMAaHHE YAEJSIETCS PELICEHHIO PAacYEéTHBIX M KAaYeCTBEHHBbIX 3amad. [Ipu 3ToM aust
PacUETHBIX 33734 MPUOPHUTETOM SIBIISIFOTCS 3a[Ja4d C SIBHO 3aJaHHONW (YU3MYECKOW MOJENbIO, TO3BOJSIOIIHE
NPUMEHSITh H3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OHOrO paszesia Kypca, TaK U HHTErpUpPYst 3HAHUS
U3 pasHbIX pasaenos. J{Jisd Ka4eCTBeHHBIX 33124 MPUOPUTETOM SIBJISIIOTCS 33aHMsI HA O0bSCHEHUE MPOTEKAHHSI
(pu3HUECKHX SIBICHHI U MPOLIECCOB B OKPY’KAKOIIEH JKU3HH, TpeOyrolue BpiOOpa GU3NUECKOW MOIETH sl
CUTYaLH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctuu ¢ TpedoBanmsivu @I'OC COO k MaTepHaIbHO-TEXHUYECKOMY 00ECTIeUeHHI0 Y4eOHOrOo
nporecca 0a30BbI ypOBEHb Kypca (PU3MKH HA YPOBHE CpeaHero o0Inero oO0pa3oBaHUs HOKEH HU3y4aThCsl B
YCJAOBUSIX MpeAMETHOro kaOuHera (M3MKM WM B YCJIOBHSIX HHTEIPUPOBAHHOrO KaOWHETa MPEIMETOB
€CTeCTBEHHO-Hay4YHOro 1ukjia. B kabuHere ¢usuku AOWKHO ObITh HeoOxomumoe JsabopaTopHOe
00OpynoBaHUe ISl BHIIIOJHEHHsI YKa3aHHBIX B MpOrpamMme Mo Qpu3HKe YYSHHMYECKHUX MPAKTHYECKHX paldoT u
IEMOHCTPALIMOHHOE 000pyIOBaHHE.

JleMoHCTpaunoHHOe oOopynoBaHue (OPMHUPYETCS B COOTBETCTBUH C MPUHLMIOM MHHUMAJbHOM
IOCTaTOYHOCTH U OOecleurBaeT IOCTAHOBKY MEPEYUCIEHHBIX B MporpaMMe mno (U3MKe KIFOUYEBBIX
JIeMOHCTpALMi AJIsl UCCIIEOBAHUS M3Y4aeMbIX SIBJCHUI M MPOLIECCOB, IMIUPHUYECKUX U (QYHAAMEHTATbHBIX
3aKOHOB, UX TEXHHYECKHX MPUMEHEHHIA.

JlaGopaTopHoe oOOpyAOBaHME Jisi YYEHHYECKHX MPAaKTUYeCKuX padoT QopMupyercss B BHIE
TEMAaTHYECKHX KOMILUIEKTOB U O0ecneYnBaeTcss B pacyérTe OJHOTO KOMIUIEKTA Ha ABYX OOYYArOIIMXCS.
TemaTuveckne KOMIUIEKTBI JIaDOPaTOPHOro OOOPYHOBAaHUS IOJUKHBI OBITH MOCTPOSHbI HAa KOMILIEKCHOM
UCIIOJIb30BAaHHH AHAJOrOBBIX M LU(PPOBBIX MPHOOPOB, & TAKKE KOMIBIOTEPHBIX H3MEPHUTENbHBIX CHCTEM B
BU/Ie U(PPOBBIX JJaOOpaTOPHIA.

OCHOBHBIMH LETSIMH M3y4eHUS PU3UKH B 001IeM 00pa30BaHUH SIBIIFOTCS:

o ¢dbopmMupoBaHHE WHTEpECa U CTPEMIICHUST OOYHAIOIIHMXCSl K HAYYHOMY HU3YYEHHUIO MPHUPOIBI, Pa3BUTHE
UX UHTEJUIEKTYaJbHBIX U TBOPUECKHX CIIOCOOHOCTEHH;

o pa3BUTHE NPEACTABICHUH O HAYYHOM METONE TO3HaHUS W (POPMHUPOBAHHUE HCCIEIOBATENBCKOTO
OTHOLICHHS K OKPYKAIOLINM SIBJICHUSIM,

o ¢dopmMupoBaHHE HAYYHOTO MHPOBO33PEHHUS] KaK pe3yjbTaTa HM3yYeHUS OCHOB CTPOEHHs] MAaTepUH U
(byHIaMEHTAIbHBIX 3aKOHOB (PU3HUKH,

o bopmupoBaHHe yMEHHH OOBSICHATH SIBJICHUS C HCIOJIb30BAaHHEM (PU3NUECKUX 3HAHUM W HAy4YHBIX
TOKa3aTeNbCTB;

o (dbopmMupoBaHHe MPEACTABICHUN O PO (GU3UKH IS PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTUI.

JlocTrokeHue 3TUX Lejiel o0ecneunBaeTcs peleHneM CIeIyoINX 3a1a4 B IPoLecce U3yueHust Kypca Gusuku
Ha YPOBHE CpeIHero odmero oOpa3oBaHus:

o npuoOpeTeHne CHCTEMbl 3HAHUI 00 OO0mMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHsIX,
BKJIFOYAsT MEXaHUKy, MOJICKYJSIPHYIO (QU3HKY, SJEKTPOAMHAMHUKY, KBAHTOBYK) (HU3MKY U 3JIEMEHTHI
acTpopU3HKH;

o dopmupoBaHHE YMEHHH MPUMEHSTh TEOPETUUYECKUE 3HAHUA A1 OOBACHEHHs (PU3NUECKUX SIBICHUH B
NPUPOJE U JIsI IPUHSITHS MPAKTUYECKUX PELICHHI B MOBCEAHEBHOMN JKU3HH;

o OCBOEHHE CIIOCOOOB PELICHUs PA3MYHBIX 337a4 C SIBHO 3aJaHHON (M3NYECKOH MOAENbBIO, 3aiad,
NOAPA3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/1aHue (PU3NIECKON MOZEIH, aAeKBAaTHOH yCIOBUSM 3a1a4H,

o NOHMMAaHHe (PU3MUECKUX OCHOB M MPUHIMIIOB ACHCTBUS TEXHUUYECKUX YCTPONCTB M TEXHOJIOTHYECKIX
NPOLIECCOB, UX BIHMSIHUS HA OKPYKAIOLIYIO CPEAy;



o OBJIaJICHUE METOJAMH CAMOCTOSITENIbHOTO TJIAHUPOBAHUS U MPOBEAEHUST PU3NIECKUX SKCIIEPUMEHTOB,
aHaJIN3a U UHTEPIPETAMKU HHPOPMALIUHY, ONIPENEICHHS TOCTOBEPHOCTH MOJY4YEHHOTO PE3yJIbTaTa,
. CO3[1aHU€E YCJIOBUH AJIsl pa3BUTHUS YMEHHUI MPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKOHN AE€SITEIbHOCTH.
Ha usyuenne ¢usuku (0a30Bblii ypOBEHb) HA ypOBHE cpeaHero odmero odpasoBaHusi orBoguTcs 136
yacoB: B 10 knacce — 68 dacoB (2 1aca B Heneno), B 11 kinacce — 68 yacos (2 yaca B Helelo).
[Ipennaraemsrii B mporpamme mo pusvke nepedeHb JaOOPATOPHBIX U MPAKTUYECKUX PalOT SIBJISIETCS
PEKOMEHJIOBAHHBIM, YYHUTENIb JAeJlaeT BBIOOP MpOBeNeHUs J1abOpaTOPHBIX pPadOT U OMBITOB C YYETOM
UHIUBUIYAJTbHBIX OCOOCHHOCTEH 00yYarO X CSI.



COAEP)KAHUE OBYYEHUA
10 KJIACC

Pasznen 1. ®Pusuka 1 MeTOABI HAYYHOI0 MO3HAHUA

®dusnka — Hayka o npupofe. Hayunele mMeTonbl mO3HAaHUsA OKpyxXaromero mupa. Poiab skcnepumeHTta u
TEOPHUH B MPOLIECCE TTO3HAHUS PUPOIBL. IKCIEPUMEHT B (PU3UKE.

MonenupoBanue pusndyeckux silieHUH 1 nponeccoB. Hay4nble runore3sl. Gusnueckrie 3aKOHBI U TEOPHH.
I'panuIel TPUMEHNMOCTH (PU3UUECKUX 3aKOHOB. I IpUHINIT COOTBETCTBHUSI.

Ponp u mecto ¢u3uku B (HOpPMHUPOBAHMHM COBPEMEHHOH HAy4YHOH KapTUHBI MHpPA, B TNPAKTHUECKOM
NEeITEIbHOCTHU JIFOAEH.

Jlemoncmpayuu

AHanorosble 1 U(PPOBBIC U3MEPUTENbHBIC PUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe BrkeHrne. OTHOCUTENbHOCTh MEXaHNUecKoro ABkeHus. Cucrema orcuéra. Tpaekropusl.

ITepemeruenue, cKOpOCThb (CPEOHSST CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTE€PHAIbHON TOYKH,
UX MIPOEKLMH HA OCHU CUCTeMBI koopAuHAT. ClojkeHue nepeMelIeHnii U ClI0KeHHe CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsIMOJMHEHHOE ABIKeHHe. ['paduku 3aBHCHUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOpPEHUs, IyTH U MepeMeIleHNs] MaTepUaIbHON TOUKHU OT BPEMEHHU.

CBobonHoe nageHue. Y CkopeHrne CBOOOTHOTO MaIeHUsI.

KpuBonuneitHoe neuxeHue. [[BrkeHne mMaTepuaibHONW TOYKHU MO OKPY>KHOCTH C MOCTOSHHOW MO MOAYJIIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHasi ckopocTh. Ilepuon m wacrora oOpamenusi. LleHTpocTpemMuTensHOe
YCKOpEHHE.

TexHuyeckue ycTpolicTBa M IMpakTHUYECKOe MPUMEHEHHE: CIIUAOMETpP, IBM)KEHHE CHAapsAIO0B, LETHbIE U
PEMEHHBIE ITEPEAYHN.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETa, MILTFOCTPALMSI KUHEMATHUYECKHUX XapaKTepUCTUK ABHIKEHMUSI.

IIpeobpazoBanne NBHKEHHH € HCIIOJIB30BAHUEM IPOCTHIX MEXAHH3MOB.

ITanenue Ten B BO3AyXe U B Pa3PEKEHHOM IIPOCTPAHCTBE.

Habmronenne nrokeHus Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

Usmepenune yckopeHus: CBOOOAHOTO MafeHHUSI.

Hamnpasienue ckopocTH npu ABMXKEHUU IO OKPYKHOCTH.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabont

H3yueHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONpeAesIeHUs] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAYy NYyTAMH, MPONHAEHHBIMH TEJIOM 3a IOCJeNOBaTellbHble paBHBIE
MIPOMEXKYTKHU BPEMEHU MPH PaBHOYCKOPEHHOM ABUXKEHHUM C HauaJbHONW CKOPOCTBIO, PABHOH HYJIIO.

HsyueHne NBMKEHUs IIAPUKA B B3KOM JKUJKOCTH.

UzydeHue nBUKEHUS Tena, OpOIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

ITpuanun otHocutensHoOCTU ['anunes. Ilepseiil 3akon HeroTona. MHepLnanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpuanun cyneprnosuiuu cui. Bropoit 3akoH HbrioTOHA st MaTepuanbHONW TOYKH.
Tpernii 3akoH HBIOTOHA 17151 MaTEPUAIBHBIX TOYEK.

3akoH BceMupHOro TAroteHus. Cuna tsxectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenne. Bunbl TpeHus (nokosi, ckonbxeHusi, kadenus). Cuna Tpenus. Cyxoe tperme. Cuia TpeHUs
CKONbXKEHUs1 M cuia TpeHus: mokos. Kosdduument tpenms. Cuna compoTHBIEHHs] NPU IBHXKEHHU Tela B
JKUJIKOCTH WJIU rase.

ITocTtymartenbHOE U BpalaTeIbHOE IBHKEHHE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIbI OTHOCUTENBHO OCH BpalueHus. [lneqo cuibl. Y cioBus paBHOBECHs TBEPAOTO TENA.



TexHuyeckue ycTpoiicTBa M IPaKTUYECKOE IMPUMEHEHHe. TMOAIIWIHUKY, [ABM)KEHHE MCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue UHEpLMU.

CpaBHeHue Macc B3aMMOJENCTBYIOLIUX Tel.

Bropoii 3akon HeroToHa.

Hsmepenue cum.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(opMaLuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MAJECHUU.

CpaBHeHue CUJT TPEHUS MOKOsl, KaUeHUs U CKOJIbKEHMUSI.

VYcoBus paBHOBecHsl TBEPAOTO Tena. Buasl paBHOBeCHS!.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonvt

Uzydenue nuxeHns Opycka Mo HAKJIOHHOH TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXXKHHE M PE3MHOBOM 00Opasle, OT uX
nedopMaruu.

Hccnenosanue yCcioBHi paBHOBECHS TBEPIOIO TENA, UMEIOLIErO OCh BPALLECHMUS.

Tema 3. 3akonst coxpanenus 6 mexanuxe

HNmMnynec MaTepuanbHON TOUKM (TeNa), CUCTEMBl MaTepHUAJbHBIX TO4YeK. MMITyJIbC CHIIBI U M3MEHEHHE
UMITyJibca Tejla. 3aKOH COXPaHEHUs UMIyJbca. PeakTUBHOE ABUKEHUE.

Pabora cubl. MOIIHOCTD CHUTBL

Kunernueckas sHeprust MarepuaibHON ToukH. Teopema 00 N3MEHEHHH KUHETHYECKOW SHEPTHH.

IMorenumnanbHas sHeprus. [loreHmanpHast 3HEPTUs ynpyro nehopMHUPOBAHHON Npy>KuHbIL. IloTeHIIanpHast
SHEPrust Tesa BOIN3N MOBEPXHOCTH 3eMITH.

IToreHumanbHple W HEMOTEHUUANbHbIe cHibl. CBsi3b pabOTBl HEMOTEHIHMAJIbHBIX CHJI C HM3MEHEHHEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHHUs MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHMUSI.

TexHuyeckue ycTpoiicTBa U MpakTUYECKOE€ NPUMEHEHHE. BOJOMET, KOMEp, MNPYKUHHBIM IHUCTOJNET,
IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITyJbCa.

PeakxTuBHOE NBUKEHUE.

[Tepexon MOTEeHUMANBHOM YHEPTUU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii oxcnepumenm, nrabopamopnuie pabont

HzydeHune abCOMIOTHO HEYNPYToro yaapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u padoThI CUJIBI ¢ U3MEHEHHEM MEXaHMYECKON SHEPTUH Tejla Ha MPUMEPE PaCTIKEHHS
PE3NHOBOIO XKI'yTa.

Pasznen 3. Moaexkyasipaasi pU3HKA H TEPMOAUHAMHKA

Tema 1. Ocnogsl MOIEKYIAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJSIPHO-KHHETHYECKOH TEOPHHM M MX OIBITHOe 0OOCHOBaHME. BpoyHOoBCKOe
newkeHue. uddysusa. Xapakrep IBIKEHHUS M B3aUMOACHCTBHUS YACTHIl BewlecTBa. Mojenu CTPOSHHs ra3os,
JKUIKOCTEH W TBEPABIX TeNl U OOBSCHEHHE CBONCTB BEIIECTBA HA OCHOBE 3THUX Mopenei. Macca u pasmepsl
mosiexyJ. Konuuectso Bewmectsa. [loctosiHHass ABoranpo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. [llkana remneparyp Llenbcus.

Mopnenp uneanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KHHETHUECKONH TEOpUH MealbHOIo rasa.
AOcomoTHas TeMriepaTypa Kak Mepa CpeHel KHHETHUECKOH SHEPTHH TEIUIOBOTO JBMXKEHUS YacTul] rasa. [1lkana
temnepatyp Kenbsuna. ['a3oBbie 3akoHbl. Y paBHeHne MeHneneesa—Knaneiipona. 3akon JlaneToHa. M3onpoueccsl
B HIEAJbHOM Ta3€ C IOCTOSHHBIM KOJMYECTBOM BellecTBa. | paduyeckoe MNpencraBieHHe H30MPOLIECCOB:
U30TepMa, U30X0pa, u3odapa.

TexHIUECKHE YCTPONUCTBA U MPAKTUIECKOE IPUMEHEHHUE: TEPMOMETP, OapomeTp.



Jlemoncmpayuu

OnbITl, MOKa3bIBAOIIME MAHCKPETHOE CTPOEHHE BewecTBa, (GoTtorpapuu MOJIEKYJ OpPraHMYECKUX
COeIMHEHU.

OmnpiTe! 10 T Hy3UHN KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JIBIKEHUSI.

Mogens onbita LTepHa.

OnbIThI, 1OKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJISIPHOIO B3aUMOAENCTBUS.

Mopenp, MIMIOCTPUPYIOLIAs IPUPOY JABJIEHMs ra3a Ha CTEHKH COCyaa.

OnbIThI, HJUTIOCTPUPYIOLINE YPaBHEHHE COCTOSHUS UAEATBbHOIO rasza, H30IpOoLecChl.

Yuenuyeckuii sxcnepumenm, 1abopamopusie pabomuol

Omnpenenenne Macchl BO3Iyxa B KJIACCHONW KOMHATE Ha OCHOBE M3MEPEHUI 00b&éMa KOMHATBI, NABJICHUS U
TEeMIIEpaTypbl BO3AyXa B HEM.

Hccnenosanue 3aBUCUMOCTH MEXy TTapaMeTpaMM COCTOSIHUS Pa3pesKeHHOTO rasa.

Tema 2. Ocnoest mepmoounHamuru

TepmoguHamuyeckass cucreMa. BHYTpEHHsIsI SHEPrus TEPMOIWHAMHYECKONW CHCTEMBI M CIOCOOBI €&
u3MeHeHus1. KomndecTBo TerioTel U padota. BHYTpeHHss SHEPrus OZHOATOMHOIO HIEABHOTO rasza. Buiel
TeIJIonepenadu: TEeIUIONPOBOJHOCTb, KOHBEKLINs, M3ydeHHe. YaelbHas TeIUIOEMKOCTh BelecTBa. KomuuecTso
TEIJIOTHI MPH TeIIonepenaye.

IMonsitue o0 ammabatHom mnpornecce. IlepBriii 3akoH TepMmoauHaMuKU. [IpuMeHeHUE TEPBOrO 3aKOHA
TEPMOIMHAMUKH K m3omponeccam. I padudeckas nHTeprnperanus paboTsl rasa.

Bropoii 3akon TepmoanHamMuki. HeoOpaTHMOCTh IPOLIECCOB B MPUPOE.

TernoBble MammHbl. [IpuHIMNBI nefCTBHA TEIUIOBBIX MamuH. [IpeoOpazoBaHMst SHEPTrUM B TEILIOBBIX
mamwunaax. Koadduuuent nonesnoro aeiicreust TeruioBoit Mamuasl. [{ukn Kapro u ero xosddumment nojgesnoro
AEUCTBUSA. DKOJOTHIECKUE MPOOIIEMBI TETIOIHEPTETUKH.

TexHHueckne yCTpOINCTBA M MPAKTHYECKOE NMPUMEHEHHE. IBHraTellb BHYTPEHHErO CropaHHs, OBITOBOH
XOJIOIUIbHUK, KOHIULIOHEP.

Jlemoncmpayuu

U3MmeHeHne BHYTpEHHEH SHEPIMM Tejla TPU COBEPLUICHHH pPa0OThL BBUIET NMPOOKH W3 OYTBUIKH TIOA
NEHCTBUEM CXKATOrO BO3MyXa, HarpeBaHue d(upa B JATYHHOH TpyOKe myTéM TpeHus (BUIEOAEMOHCTPALINS).

U3meHeHNe BHYTpeHHEN SHEPTUH (TEMITEpPaTyphl) Tela MPH TeIUIonepenaye.

OmnpIT o aguadaTHOMY PACHIMPEHHIO BO3AyXa (OMBIT C BO3AYLTHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, JBUTATENS BHYTPEHHETO CTOPAHHUsI, PEAKTUBHOTO IBUTATEIS.

Yuenuyeckuii sxchepumenm, nrabopamopsie pabomuol

Hsmepenune yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecamnsie cocmosnus eemjecmea. Mazosvie nepexoont

[TapoobpaszoBanue u koHaeHcauus. Mcmapenue u kureHue. AOCONIOTHAasE MU OTHOCHUTENIbHAS BJIAXKHOCTH
Bo3nyxa. HaceimeHHslid map. YaenbHas TemioTa mapooOpa3oBaHUsl. 3aBHCUMOCTb TEMIIEPATYPBI KUIEHHS OT
JaBJICHMUSI.

Teépmoe Teno. Kpucrammmyeckue u amopdHble Tena. AHH30TPOINUS CBONCTB KpUCTAIOB. JKumkue
kpuctamibl. CoBpeMeHHble MaTepuanbl. IlnaBreHue U KpucTajuM3auMs. YenbHas TeEIUIOTa IUIABJIEHUS.
Cybmumarnusi.

YpasHeHue TermioBoro danaHca.

TexHudyeckue ycTpoiicTBA M MpPaKTUUYECKOE NPUMEHEHHE. TUTPOMETP U ICUXPOMETP, KaJOpUMETP,
TEXHOJIOTUH MOJY4YeHHs] COBPEMEHHBIX MaTEPHANIOB, B TOM UHCJIEe HAHOMATEepUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChILIEHHbIX MTAPOB.

Kunenue npu noHM>XeHHOM J1aBJIEHUU.

CriocoObl M3MepeHus BIasKHOCTH.

Habnronenne HarpeBaHus M IJIaBJIEHHUS] KPUCTAJUINIECKOTO BEIECTBA.

JleMOHCTpanys KpUCTAJIOB.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomuol



HSMGpGHI/Ie OTHOCHUTEJIbHOM BJIAXKHOCTH BO3ayxa.

Pasznen 4. danexkTpoauHaMuka

Tema 1. dnekmpocmamuxa

DnekTpuzanus Tea. JaeKTpudeckuil 3apsan. Isa Buaa snekTpudeckux 3apsnon. [IpoBogHuKY, AU3IEKTPUKU
U MOJYMPOBOAHUKHU. 3aKOH COXPaHEHHs 3JIEKTPUUECKOro 3apsa.

Bzaumonericteue 3apsinoB. 3akoH Kymona. Todeunblil 3JEKTpUUECKHI 3apsid. DJNEKTPUUECKOE TOJIE.
Hanpsx€HHocTh a5ekTpudeckoro noss. [IpuHun cynepno3ununu 31eKTpudeckux nonen. JIMHuM HanpsxEHHOCTH
3JIEKTPUUYECKOTO MOJIS.

Pabora cun anekrpocrarndeckoro nodist. [Toreniuan. Pasnocts noreHnmanoB. [IpOBOIHUKHN 1 TUAJIEKTPUKH
B 3JIEKTPOCTATUYECKOM ToJie. J(usnexTpuieckas MPOHULIAEMOCTb.

OnextpoéMkocTb. KoHpmeHcaTop. DJEKTPOEMKOCTb IUIOCKOTO KOHJEHCAaTopa. JHEpPrusl 3apspKeHHOIo
KOH/IeHCaTopa.

TexHu4eckue ycTpoiicTBa U MPakTUYECKOe MPUMEHEHUE: 3JIEKTPOCKOII, SJIEKTPOMETP, 3JIEKTPOCTATUYECKAs
3aI0UTa, 3a3€MJICHHE SJIEKTPONPUOOPOB, KOHACHCATOP, KOMMPOBAIBHBIHN anmnapar, CTPyHHBIH MPUHTEP.

Jlemoncmpayuu

YCTpOUCTBO U NPUHLAI AEHCTBUS SJIEKTPOMETPA.

BzauMopelicTBrue Ha3JIEKTPU30BAHHBIX TEL

DJEKTPUUECKOE TI0JI€ 3aPSIKEHHBIX TET.

IIpoBOIHUKHU B 3JIEKTPOCTATUYECKOM IOJIE.

DJEKTPOCTATUYECKAS 3AIUTA.

JIM3EeKTPUKHY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IMJIOCKOTO KOHJIEHCATOpa OT IUIOIIAAH IIJIACTHUH, PACCTOSHUSA MEXKIAY HUMH U
OUBJIEKTPUIECKON MPOHULIAEMOCTH.

DHeprus 3aps>KEHHOTO KOHIEHCaTopa.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonvt

HsmepeHne 351eKTpOEMKOCTH KOHAEHCaTopa.

Tema 2. Ilocmoannwiit snexmpudeckuiit mox. Toku 6 paztuunsix cpedax

DNeKkTpuueckuil TOK. YCIOBHUS CyLIECTBOBaHUs 3jieKTpudeckoro Toka. Mcrounuku Toka. Cuma Toka.
ITocTOstHHBIN TOK.

Hanpsxenue. 3akon OMa 1iis yyacTka LernH.

DneKkTpuuecKkoe CONpOTUBJIEHHE. Y IeNbHOE CONPOTHUBIIEHHE BelecTBa. [locnenoBaresbHOe, napajenbHoe,
CMeIIaHHOE COeIMHEeHNE IPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxkoynsi—JIenna. MOITHOCTD 3JIEKTPUYECKOTO TOKA.

DNeKTPOABIKYIIAs CHUJla U BHYTPEHHEE COINPOTUBJIEHME HCTOYHMKA ToKa. 3akoH OMa J1Js TOJIHOM
(3amMKHYyTOI) 3neKTpUUeckoil nermu. KopoTkoe 3aMbIkaHue.

ONeKTpOHHAss MPOBOJUMOCTb TBEPABIX METAJIOB. 3aBUCHMOCTb COINpPOTHUBIEHUS METAlJIOB OT
TeMiiepatypbl. CBEpXIPOBOAUMOCTb.

DnexkTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

IonynpoBopuukn. CoOCTBEHHass W TNPUMECHas MPOBOJUMOCTb TNONYyNpoBOAHMKOB. CBoMcTBa p—n-
nepexona. [1oaynpoBOgHUKOBBIE TPHOOPHL

DNeKTpUYecKUil TOK B pacTBOpax W pacIulaBax »dJIEKTPOJUTOB. JIEKTPOIUTHYECKasl IUCCOLIUALIUS.
DNEKTPOIIH3.

DnexTpuueckuil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOATENbHBIN paspsan. Monnus. [1nasma.

TexHuyeckue ycTpONHCTBA M NPAKTHUECKOE NPHUMEHEHHUE. aMIlepMETp, BOJBTMETpP, PEeocTaT, UCTOUYHUKHU
TOKa, 3JIEKTPOHArPEBaTENIbHbIE MNPHOOPBI, 3JIEKTPOOCBETUTENbHbIE NPUOOPHI, TEPMOMETP COMPOTUBICHUS,
BAKyyMHBIH U0, TEPMHUCTOPHI U (POTOPE3UCTOPBHI, MOIYITPOBOIHUKOBBIN U0, TaIbBAHUKA.

Jlemoncmpayuu

HsmepeHne cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTb CONPOTUBIIEHUS [IMJIMHAPHUYECKUX MPOBOAHUKOB OT JUIMHBI, IJIOLIAIU MOMEPEUYHOIO CeUeHHs
U MaTepuana.



CMmernaHHOe COeTMHEHHNE MTPOBOIHUKOB.

[Ipsimoe u3MepeHue 3NMeKTPOABILKYIIEH crbl. KOpoTKoe 3aMbIKaHHE TaIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO CONPOTHBIICHHSI.

3aBHCUMOCTb CONPOTHBJICHHUSI METAJUIOB OT TEMITIEPATYPBI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

Hckposoii pa3psa 1 IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSL MPOBOIUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabont

UzydeHne cMEIaHHOTO COSAMHEHNUS PE3UCTOPOB.

HzmepeHune 35eKTPOABIKYIIEH CHITBI ICTOYHHUKA TOKA U €r0 BHYTPEHHETO COMPOTHBJICHUS.

Habmonenue snekTponusa.

MexnpeameTHbIe CBSI3H

Uzyuenue kypca ¢usmku 6a3oBoro ypoBHs B 10 Kiacce OCYLIECTBIISIETCS C YYETOM COAEPIKATENbHBIX
MEKITPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OUOJIOTHH, XUMUH, reorpapui 1 TEXHOJOTHH.

Meoicnpeomemnvie nonsimus, CBSI3aHHbIE C M3yUYEHHEM METONOB HAYYHOTO NMO3HAHUS. SIBJICHHE, HAYyYHBINA
¢akT, runoresa, $pu3NUECKas BEINYMHA, 3aKOH, TEOPHs, HAONIOAEHHE, SKCIIEPUMEHT, MOACTUPOBAHUE, MOJEb,
U3MepEHUe.

Mamemamuxka: pelmieHne CUCTeMbl YpaBHEHUH, NUHeHHas QyHKUus, mapabona, runepbona, ux rpapuku u
CBOWCTBA, TPUT'OHOMETPHUYECKUE (PYHKIIUN: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKAECTBO, BEKTOPBI U UX MPOEKIIMH HA OCH KOOPANUHAT, CIIOKEHHE BEKTOPOB.

buonocus: MexaHu4eckoe NBIDKEHHE B KUBOW mnpupoae, AUPPYy3usi, OCMOC, TEIIOOOMEH >KUBBIX
OpPTraHu3MOB (BUBI TEIIONEPEAAYH, TETNIOBOE PABHOBECHE), JIEKTPUUECKHUE SBJICHHS B JKHUBOH IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHHE aTOMOB U MOJIEKYJI, MOJIb BEIECTBA, MOJISIPHAsI Macca,
TEIUIOBBIE CBOHCTBA TBEPIBIX TEJ, )KHIKOCTEH M ra30B, SJEKTPUIECKHE CBOHCTBA METAJUIOB, JIEKTPOIUTHUYECKAS
IVICCOLIMALINS, TAIbBAHUKA.

leoepachus: BnaxxHOCTb BO3yXa, BETPBL, OapOMETp, TEPMOMETP.

Texnonoeusn: mnpeoOpa3oBaHHE [BIKEHHH C HCIOJIb30BAHUEM MEXAHHM3MOB, YUY€T TPEHHUs B TEXHUKE,
MOJIIUITHUKY, UCTIONb30BAaHIE 3aKOHA COXPAHEHUSI UMITYJIbCa B TEXHUKE (paKkeTa, BOLOMET U APYTHUE), IBUTATEND
BHYTPEHHEIrO CrOpaHusi, NapoBas TypOWHa, OBITOBOH XOJOOWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH ITONyYSHHS
COBPEMEHHBIX MaTE€pPHaJIOB, B TOM YHCJI€ HAHOMATEPHUAJIOB, M HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAs 3allUTa,
3a3€MJICHHE  BJIEKTPONPHOOPOB,  KCEPOKC, CTPYHHBIH  NPUHTEp, OSJEKTPOHArpeBaTeNbHbIe  MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, raIbBAHUKA.

11 KJIACC

Pasznen 4. daexkTpoauHaMuka

Tema 3. Maznummnoe noie. I1eKmMpOMAZHUMHASL UHOYKUUSL

IToctosiHHble MarHuTBL. B3auMopelcTBue MOCTOSHHBIX MAarHUTOB. MarHutHoe mnosie. BekTtop mMarHuTHOMH
UHAYKUUW. lIpuHIun Cyneprno3uiuu MarHUTHbIX nojed. Jluaun marHutHOW uHAykuuu. Kaprtuna nunHmii
MAarHUTHOW MHIYKLUHH TOJISl TOCTOSHHBIX MAarHUTOB.

MarunutHoe noje nNpoBogHUKa ¢ TOKOM. KapTuHa NUHUN MHAYKUHUHA MarHUTHOTO MOJIS JJIMHHOTO IPSIMOTO
MIPOBOAHMKA M 3aMKHYTOTO KOJbLIEBOTO MPOBOAHMKA, KaTymKu ¢ TokoM. OmbiT Opcrena. Bzaumopeiictsue
MPOBOAHUKOB C TOKOM.

Cuna Amrmepa, €€ MOIyJIb U HAPABJICHHE.

Cuna JlopeHua, e€ Mony/ib U HamnpasieHHe. [[BikeHue 3apspKeHHON 4acTULbI B OIHOPOAHOM MarHUTHOM
nosie. Pabota cuset Jlopenra.

SIBnenue snekTpoMarHUTHON MHAyKUMU. ITOTOK BekTOpa MarHUTHON MHAYKLUWU. DJIEKTPOABUXKYLIas cUja
UHAYKLMU. 3aKOH 3JIEKTPOMAarHuTHON nHaykuuu Papanes.

Buxpesoe snexkTpuueckoe IMosie. ONEKTPOABIKYLIAs CHUJa HHAYKUUU B TIPOBOAHUKE, JBIKYLIEMCS
MOCTYNaTeIbHO B OAHOPOJHOM MarHUTHOM TOJIE.

IIpasuno Jlenna.



HNHaykTUBHOCTD. SIBlIeHHE CAMOMHAYKLUUU. DJIEKTPOABUKYIIAs CUJIa CAMOMHAYKLIUH.

DHeprusi MArHUTHOTO MOJISl KaTYIIKHU C TOKOM.

DJEKTPOMArHUTHOE TOJIE.

TexHuyeckue ycTpoiicTBA M MpPAKTUUYECKOE IPUMEHEHHUE. IOCTOSIHHbIE MAarHUThI, B3JEKTPOMArHMTHI,
3JIEKTPOABUIATEINb, YCKOPUTEIN 3JI€MEHTAPHBIX YaCTUL, UHAYKLUOHHAS M€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM IOJIEM.

JIMHUM MHAYKIUY MarHUTHOTO MOJIS.

B3aumonelicTeue 1ByX NPOBOOHUKOB C TOKOM.

Cuna Ammepa.

JHerictBue cuibl JIopeHIa HA HOHBI 3JIEKTPOJIUTA.

SIBneHune 31eKTPOMarHUTHON MHAYKLUH.

IIpasuno Jlenna.

3aBUCUMOCTbD 3JIEKTPOJBIIKYIIEH CHIJIbI MHAYKLUU OT CKOPOCTH U3MEHEHHsI MATHUTHOTO MOTOKA.

SIBneHne CaMOMHIYKLIUH.

Yuenuueckuii sxchepumenm, rabopamopsie pabomuol

H3yyeHne MarHuTHOTO MOJIsl KaTyIIKU C TOKOM.

Hccnenosanue aeiCTBUs MOCTOSIHHOIO MAarHUTA HA PAMKY C TOKOM.

Hccnenosanue sIBI€HUs SJEKTPOMAarHUTHOM HHYKLIUH.

Pasnen S. KosieGanusi u BoJTHbBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOLEOAHUN

KonebarenpHast cucrema. Coboxnble MexaHnueckue koneOanmsa. ['apmonmdeckme kxonedanus. Ilepuon,
yacTtota, aMmrumtyga u ¢asa konebanuil. IlpyXKuHHBIH MasTHUK. MareMaTHUeCKHH MasTHUK. YpaBHEHHE
rapMOHUYECKUX KoneOanwmii. [Ipesparnenne sHepruu Npu rapMOHUYECKUX KOJEOaHHSX .

KonebarenpHpii koHTYp. CBOOOIHBIE 3IEKTPOMATHUTHBIE KOJIEOAHUS B HICATBHOM KOJEOATEIbHOM
KOHTYpe. AHAJIOTUS MEXIy MEXaHHUYECKUMH U 3JIEKTPOMArHUTHBIMH Konebanusimu. @opmyna Tomcona. 3akoH
COXpPaHEHHsI YHEPTUU B HIEATbHOM KOJIe0aTeIbHOM KOHTYpE.

IIpencraBnenne o 3aryxaromux kojeOaHWsx. BbIHyKIeHHble MexaHMdeckne KonebaHusi. Pe3oHaHC.
BoIHYKI€HHBIE 3JIEKTPOMAarHUTHbIE KOIeOaHMUsI.

ITepemennelii Tok. CHHYCOMANBHBIN NEpeMEHHBIM TOK. MOILIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYIHOE U
IeiCTByIOLIee 3HAUeHNE CUJIbl TOKA U HAIPSDKEHUS.

Tpancdopmarop. IlpoussBopcTBo, mepemada u MOTPEONCHHUE SIEKTPUUECKON HSHEPrHU. DKOJOTHYECKHE
PHUCKH IIPU MTPOU3BOJCTBE 3IeKTposHeprun. KynpTypa ucrnonb3oBaHusl 3J€KTPO3IHEPT U B TIOBCEAHEBHON KU3HU.

TexHuueckue yCTpoucTBa U NPAKTUUECKOE IPUMEHEHHUE. 3JIEKTPUUECKUI 3BOHOK, F€HEPATOP MEPEMEHHOIO
TOKA, JINHUU 3JIEKTporiepenady.

Jlemoncmpayuu

UccnenoBanue mapameTpoB KonedaTeNbHON CUCTEMBI (TIPY>KUHHBIN MM MATEMATHYECKUH MAasTHUK).

Habmonenue 3atyxaromux kojieOaHui.

UccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIECOAHHH.

Habmonenue pesonanca.

CBoboaHbIe 3IEKTPOMArHUTHBIE KOJIEOaHMSI.

OcumutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HANPSDKEHUST OT BPEMEHH) Uil 3JIEKTPOMAarHUTHBIX
KoJIeOaHMI.

Pesonanc nmpu nocnegoBaTeIbHOM COEIMHEHUH PE3UCTOPa, KaTYIIKH HHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopenp TUHUHU 3JIeKTpOoINepeiadu.

Yuenuueckuii oxcnepumenm, nrabopamopnuie pabonvt

UccnenoBanue 3aBHCUMOCTH TIEpUOA MaJIbIX KOJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH U MacChl TPy3a.

Hccnenosanue nepeMEeHHOro TOKa B LIEMH W3 MOCJIENOBATEIbHO COEAUMHEHHBIX KOHJEHCATOPA, KaTYLIKU U
pesucTopa.



Tema 2. Mexanuueckue u 31eKmpomMazHummole 60IHbL

MexaHuueckue BOJIHBI, yCIOBUs pacnpocTpaHeHus. Ilepuoa. CkopocTh paciipoCTpaHeHUs U JJIMHA BOJHBL
ITonepeunsie u npoaobHbIE BONHBL MHTEpdepeHys n nnpakumus MEXaHUIECKUX BOJH.

3Byk. Cxopoctsb 3Byka. [ poMkocTh 3ByKa. Bricota ToHa. TeMOp 3ByKa.

DONeKTpOMarHUTHbIE BOJIHBL. YCIOBUS H3JIyd€HHUS OJJIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTanus
BekTOopoB E, B, V B snektpomarnuTHo# BonHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEJIOMIICHHE,
noJisipusanus, nudpakuus, narepdeperuns. CKOpOCThb 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 37eKTPOMAarHUTHBIX BOJH. [[puMeHeHNne 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHuMne! panuoces3u U TenesuaeHus. Paguonokanys.

DNIeKTPOMarHUTHOE 3arpsi3HEHNE OKPY Karollei cpenbl.

TexHuyeckue ycTpoilcTBa M NpakTUYECKOEe NPUMEHEHHE. My3bIKajbHble MHCTPYMEHTBHI, YJbTPa3ByKOBas
IMAarHOCTHKA B TEXHUKE U MEIHMLIMHE, pajap, pPaauonpuEéMHIK, TEJIeBU30p, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6paszoBaHue 1 pacpoOCTPAHEHHE MOMIEPEYHBIX U MPOJOIBHBIX BOJH.

Konebmomeecs Teno Kak HICTOUYHUK 3BYKA.

Habmronenne oTpakeHHst U IPETOMIICHHS] MEXaHMYECKHIX BOJIH.

Habmronenne unrepdepeHnm u 1uppakund MEXaHHYECKUX BOJH.

3BYKOBOH pe30HaHC.

Habmronenne cBsi3u TpOMKOCTH 3ByKa M BBICOTBI TOHA C AMIUTUTYAOH M YaCTOTOH KOJIeOaHMA.

HccnenoBaHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaXKCHHE, MPEJIOMJICHUE, MONSpU3auus, TU(ppaKius,
UHTEPEPEHIIHSL.

Tema 3. Onmuxka

I'eomerpuueckass ontuka. IIpsMonuHeliHOe pacnpoCTpaHeHHe CBeTa B OJHOPOAHOHN cpene. Jlyu csera.
ToueuHblil HCTOUHHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne H300pakeHUH B IJIOCKOM 3epKalie.

IIpenomnenne cBera. 3aKOHBI NPENIOMIICHHsA CBeTa. AOCONIOTHBIN MOKa3aTenp mnpenomieHus. [lomHoe
BHyTpeHHee oTpakeHue. [IpenenbHblil yros MoJHOro BHYTPEHHEro OTPasKeHHs.

Hucniepcus ceera. CinoxkHbIi cocta Oenoro csera. Liger.

Cobuparomue u paccenBaromue JUH3bL ToHKas uH3a. POKYCHOE PACCTOSIHUE M ONTHYECKAs CHJla TOHKOM
muesbl. [locTpoenne wu300pakeHMH B COOMPAIOIINX M PACCEMBAIOIINX JMH3aX. PopMyiia TOHKOH JIMH3BI.
VBenuueHue, gaBaeMoe JIMH30M.

IIpenenbl NPpUMEHUMOCTU F€OMETPUUECKON ONTUKH.

BonnoBas ontuka. MaTepdepenuns csera. KorepeHTHbIE HCTOYHUKU. Y CIOBUS HAOIIOIEHUS] MAKCUMYMOB
U MUHUMYMOB B UHTeP(EPEHIIMOHHON KapTHHE OT JBYX CHMH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuus ceera. JAudpaxuonHas pemérka. Y cioBue HaOMOASHNS TJIAaBHBIX MAKCUMYyMOB TIPY TaJe€HUU
MOHOXPOMATHYECKOTO CBETa Ha MUPPAKLIMOHHYIO PEIIETKY.

Ilonspusauus ceera.

TexHHueckne yCTpOiCTBA M MPAKTUYECKOE NPUMEHEHHE. OYKH, Jyma, (OoToamnmapar, NpOeKIIHOHHBINR
amrmapar, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAsI ONTHKA, TU(PPAKIMOHHAS PELIETKA, TIOISPOUT.

Jlemoncmpayuu

[IpsimonuHeiHOE pacpOoCTpaHEeHHe, OTpakeHUE U npesioMmiieHue ceera. OnTuaeckre npudophl.

ITonnoe BHyTpeHHee oTpakeHHe. Monieab CBETOBOAA.

UccnenoBaHue CBOMCTB N300paKeHUH B JIMH3AX.

Mogenu MUKPOCKOIA, TEIECKOA.

Habmonenne nntepdepeniuu ceera.

Habmonenue qudpakium ceera.

Habmonenue qucnepcuu ceera.

ITonyueHue crekTpa ¢ MOMOLIBIO PU3MBL

[TonyueHne cnekTpa ¢ MOMOIIBIO0 AU(PPAKIIHOHHON PEIIETKH.

Habmronenne nosnsipusaniuy cBeTa.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonot



Hsmepenne nokasaTesns NpesoMIIEHUs CTEKJIA.
UccnenoBaHue CBOMCTB N300pasKEHUH B JIMH3AX.
Habmonenue qucnepcuu cera.

Pa3znen 6. OcHOBBI cienHATbHOH TEOPUH OTHOCHTEJIbHOCTH
I'pannibl MPUMEHUMOCTH KJIACCHUYECKON MexaHUKH. I1oCTynaTel crieMaNbHON TEOPUU OTHOCUTENBHOCTH:
MHBapUAaHTHOCTb MOAYJISI CKOPOCTH CBETa B BaKyyMe, IPUHLIUIT OTHOCUTENBHOCTH DWHILTEHA.
OTHOCUTEIBHOCTD OJJHOBPEMEHHOCTU. 3aMe/JIEHUE BPEMEHH U COKPAll€HUE JITTNHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHULBL.
CBs13bp Maccel € Hepruel U UMIYJbCOM PENATUBUCTCKOMN YaCTULbl. DHEPTUsl OKOsI.

Paszgen 7. KBantoBasi pusuka
Tema 1. Demenmeol Keanmoeoii ONMUKU

®otonbl. Popmyina [lnaHka cBsi3u SHEPruu POTOHA C €ro YaCTOTONW. DHEPTUS U UMITYJIbC (POTOHA.

Otkpeitne u uccnenosanne pororddexra. Onbirel A. I'. Cronerosa. 3akoHsl poTorddexra. YpaBHEHNE
OitainreitHa 115 poroaddexra. «KpacnHas rparuna» porosddexra.

Hasnenue ceera. OnbiTel I1. H. Jlebenena.

XHUMHUECKOE NENHCTBHE CBETA.

TexHHUECKHE YCTPOWCTBA M MPAKTHUYECKOE NMPUMEHEHHE: (POTO3JIEMEHT, (POTOAATYHK, CONHEUHas OaTapes,
CBETOIHO.

Jlemoncmpayuu

DoTo3ddeKxT Ha YyCTAaHOBKE C IIUHKOBOH IJIACTHHOH.

UccnenoBanue 3akoHOB BHeITHETO GoTodddexra.

Cseroauon.

Conneunas Oatapest.

Tema 2. Cmpoenue amona

Mopnens atoma Tomcona. Omnbitel Pesepdopna mo paccesHuro o -dactuil. [lnaHerapHas Moaenb aTtoma.
IMoctynarel bopa. M3nyyenue u mornomenue (pOTOHOB MPHU MEPEXOAe aTOMa C OJHOTO YPOBHS 3HEPTHH HA
npyroit. Buael ciekTpos. CiekTp ypoBHEH 3HEPruy aToMa BOIOPO.IaA.

Bonnosble cBolicTBa yactul. Bonnel ne bpoiina. KopnyckynsipHO-BOJTHOBOH Ayainu3M.

CrioHTaHHOE U BBIHYKIEHHOE H3Ty4deHHUe.

TexHu4yeckue yCTPOHCTBA M MPAKTUYECKOE NMPUMEHEHHWE. CIEeKTPAJIbHBbIA aHamu3 (CHEKTPOCKOM), Jiasep,
KBAHTOBBIN KOMITBIOTEP.

Jlemoncmpayuu

Mopnens omnbita Pesepdopna.

Omnpenenenue ATUHBI BOJHBI Jla3epa.

Habnronenne muHeHYaThIX CIEKTPOB H3JTyYEHHS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1a60pamopuuvie padonmul

HabmroneHne TuHEHUaTOro CreKkTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTBI, TOKa3bIBAIOIINE CJIOKHOCTb CTpoeHus sinpa. OTKpbITHE PaauoaKTUBHOCTH. OTBITHI
Pesepdopna o onmpenenennto cocraBa paguoakTUBHOTO u3aydenus. CBoicTBa ajbda-, Oera-, raMmmMa-u3TydeHHSI.
BrnusiHre pamqroakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHA U HeHTpoHA. HyknonHas moznens siapa Ieiizenbepra—MBanenko. 3apsn sinpa. Maccosoe
yucno sapa. Usoromnst.

Anba-pacnaa. DIEKTPOHHBIH W MO3UTPOHHBIN Oeta-pacman. I'amma-usnyueHue. 3aKOH PaguOaKTHBHOTO
pacnana.

DHeprus CBsi3U HyKJIOHOB B siape. Anepublie cubl. Jledekt mMaccsl spa.
Snepneie peakunu. [lenenue u CUHTES sOED.



Anepusiii  peakrop. TepmosimepHbili cunTe3. IIpoOneMbl W TEPCHEKTHBBI SIIEPHON 3SHEPTETHUKH.
DKOJIOTUYECKHUE ACTIEKThI SIAEPHOMN SHEPTeTUKU.

OneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeToab! HAOMIOIEHHS U PErHCTPALIUN 3JIEMEHTAPHBIX YaCTHILI.

DyHnaMeHTabHbIE B3aUMOAEHCTBUS. EAMHCTBO (PM3NYECKO KapTHHBI MHpA.

TexHuyeckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE. TO3UMETP, kKamepa BuibCoHa, siAEpHBIN peakTop,
aTomHast bomba.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHLL.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabonvt

UccnenoBanue TpekoB 4acTull (IO roTOBBIM (poTorpadpusim).

Pasngen 8. DjieMeHTBI ACTPOHOMHH U ACTPO(PHUIUKH

Otarnbl pa3BuTHs acTpoHOMUHU. [IpuKkiIanHoe 1 MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMUU.

Bun 3Bé3nHOrO Heba. Co3pe3nus, sipKue 3BE3/bI, MIAHETHI, UX BUANMOE IBU)KEHUE.

ConHeuHas cucrema.

Connue. ConneuHass axTuBHOCTb. HMcrounuk »sHeprun ConHua u 3BE3A. 3BE3Abl, HUX OCHOBHBIE
XapaKkTepUCTUKU. JlpuarpaMMa «CIEKTpPajbHBbIM KJIACC — CBETUMOCTb». 3BE37blI INIABHOI MOCJIEN0BATENBbHOCTH.
3aBUCUMOCTb «Macca — CBETHUMOCTb» ISl 3BE€37 TJIaBHOW MOCieNoBaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE3N.
CoBpeMeHHbIE NPEACTaBIEHUS O MPOUCXOXKACHUH U 3BosoLnK CoNHLA U 3BE311. DTalbl )KU3HU 3BE3].

Mnineunsbiii Ilyte — Hama I'amaxtuka. Ilonoxenue u newkenHue Connuoa B [NamaxTuke. THUIBI rajakTHK.
PanuoranakTuky u kBazapbl. UEépHbIE ABIPHI B siApAX rajakTHK.

Bcenennas. Pacimpenne Bcenennoil. 3akon Xa06na. PazOeranue ramaktuk. Teopust bonpmoro B3pbiBa.
PenukroBoe uznyueHue.

Macmrtabnas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie mpobiemMbl aCTPOHOMHUH.

Yuenuueckue natdnooenus

Habnronennst HEBOOPYKEHHBIM IJIa30M C UCTIOIB30BAHNEM KOMITBIOTEPHBIX MPHJIOKEHHUH JUIsl ONPEeIeHUs
MOJIOXKEHUsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE cOo3Be3qusi CeBEepHOro MOJyLIAPHs U SIPKHE
3BE3IBL

Habmonenus B Teneckon Jlynsl, mnaner, Mieunoro [Tytu.

O0o0maromee nosTopeHue

Ponp ¢u3uku ¥ acTpOHOMHUHM B 3KOHOMHYECKOHW, TEXHOJOTMYECKOW, COIHMAIbHOH M 3THYECKOH cdepax
IESATEeIbHOCTH YeJIOBEKa, POJb U MECTO (PM3UKHU M aCTPOHOMUH B COBPEMEHHOH HAy4YHOH KapTHHE MHpa, POJIb
¢usnyeckoii Teopun B (HOPMHUPOBAHUM MPEACTABICHHH O (PU3MYECKOH KapTWHE MHpa, MecTO (uzmueckon
KapTUHBI MUpPa B O0IIEM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABIECHHUH O MPHPOLE.

MexnpeameTHble CBSI3H

Uzyuenue kypca ¢usmku 6a30Boro ypoBHs B 11 Kjgacce OCYLIECTBISIETCS C YYETOM CONEPIKATENbHBIX
MEKITPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OUOJIOTHH, XUMHUH, reorpadui 1 TEXHOJOTHH.

Meoicnpeomemnvie nonsimus, CBsI3aHHbIE C W3YYEHHEM METOIOB HAYYHOTO IMO3HAHMUS. SIBJICHUE, HAYYHBIH
¢akT, runoresa, ¢pu3NUECKas BEINYMHA, 3aKOH, TEOPHs, HAOMIOACHUE, HKCIEPUMEHT, MOACITHUPOBAHNE, MOJIENb,
U3MepeHHUe.

Mamemamuxka: pelieHne CUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKUE (PYHKLNN: CHHYC, KOCUHYC, TAHTEHC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKLMH HA OCH KOOPAMHAT, CIOXKEHHUE
BEKTOPOB, NMPOU3BOAHBIE JIEMEHTAPHBIX (DYHKIHHA, MPU3HAKU MOAOOHS TPEYTONbHUKOB, ONpPENeIeHNe TUIOMaan
IUIOCKUX Guryp u o0bpéma Te.

buonoeus: snexTpudeckue SBICHUS B JKUBOH mpupoje, KoneOaTelabHbIE IBHKEHUS B JKUBOW NPUPOIE,
ONTHUYECKHE SIBJICHUSI B )KUBOI MpUpOe, AeHCTBIE paAuallui Ha )KUBbIE OPraHU3MBbL.

Xumus1: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJIIIMUECKAs! CTPYKTYpa TBEPABIX TEJ, MEXaHU3MbI 00pa30BaHUs
KPUCTAJUIMYECKON PELIETKH, CIIEKTPAJILHBIN aHAJINS.



l'eocpacpus: MarHWTHBIE TIOJIOCA 3€MJIH, 3aJIe’KH MAarHUTHBIX Py, (POTOChEMKA 3€MHOU MOBEPXHOCTH,
MIPEACKA3aHUE 3EMIIETPSICEHU.

Texnonoeus: nuHUA SJICKTponEpeaay, reaeparop nEPEMEHHOroO TOKa, JJICKTPOABUIATCIIb, MHAYKIIMOHHAA
neyb, pajap, pPaguoNpHEMHHUK, TEIEBU30p, aHTeHHa, TenaedoH, CBYU-neub, MPOEKLNOHHBIN anmapar, BOJIOKOHHAs
ONTHKA, COJIHEYHAsI OaTapes.



INIAHUPYEMBIE PE3VYJIBTATHBI OCBOEHUA IPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJAHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro npenmera «Pusnka» Ha ypoBHE cpemaHero odmero odpasosanus (0a30BbIH YPOBEHb)
JOJIDKHO obecreunThb JOCTHIKEHHE CICOYHOIUX JIMYHOCTHBIX, MECTANPEAMETHBIX u MPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHs yueOHOro mpenmMera «®Pusnka» MOJDKHBI OTPakaTh TOTOBHOCTb H
CHOCOOHOCTh O0YYarOIIMXCsl PYKOBOACTBOBATBCS C(OPMHUPOBAHHOW BHYTPEHHEH MNO3MLMEH JHMYHOCTH,
CHUCTEMOW  LIEHHOCTHBIX OPHEHTAIMH, MO3UTHBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIUX
TPATULIOHHBIM LIEHHOCTSIM POCCUHCKOT0 OOIIECTBA, PACIINPEHNE JKU3HEHHOTO OIbITAa M OIbITA EATEJIbHOCTH
B [IPOLIECCE peaTn3alii OCHOBHBIX HaIIPaBJIEHUN BOCIIUTATENbHOMN AESITEIbHOCTH, B TOM YHCJIE B YaCTH!

1) rpaskaaHCKOro BOCIUTAHUS:

c(pOPMHUPOBAHHOCTh T'PAKIAHCKONW MO3UIMH OOYHAIOIIEerocss Kak aKTHBHOIO M OTBETCTBEHHOTO UJICHA
POCCUICKOTO O0IIEeCTBA;

NPUHATHE TPAJULHOHHBIX O0IIEYEIOBEYECKIX I'YMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH,;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEJbHOCTh B MHTEpPECaX TPAKAAHCKOrO OOINECTBAa, y4aCTBOBATH B
CaMOYIIpaBJIEHNH B 00Pa30BaTEIbHOIN OpraHU3aLny,

YMEHHE B3aUMOJEHCTBOBaTh C COLMAIBHBIMH HHCTUTYTAMH B COOTBETCTBUH C HX (PYHKUUSIMH U
Ha3Ha4YeHUEM;

rOTOBHOCTb K T'YMaHUTApHOHN U BOJIOHTEPCKON AESTENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUSI:

c(pOpPMHPOBAHHOCTb POCCHICKOH IPpaKNaHCKOW WACHTHYHOCTH, MATPUOTU3MA,

LIEHHOCTHOE OTHOILIEHHE K FOCYAapCTBEHHBIM CHMBOJIAM, JOCTI)KEHUSIM POCCUICKHIX YUEHBIX B 00JIACTH
(U3NUKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

c(pOPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITHYECKOTO TIOBEICHNS,

CHOCOOHOCTh OLIEHUBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PELICHUs], OPHEHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM UYHCJIE B J€ATEIbHOCTH YUE€HOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MIOCTPOEHUE YCTOMYUBOTO OyAyIIero;

4) 3¢TeTHYeCKOT0 BOCITUTAHHS:

3CTETUYECKOE OTHOLICHHE K MHPY, BKIIFOYAsl 3CTETHUKY HAYYHOI'O TBOPYECTBA, MPUCYLIETO (PU3NUECKOM
HayKe,

S) TpyaoBoro BocnuTaHusi:

UHTEpEC K Pa3InIHbIM chepaM mpodeCCHOHATBHON NEATENIbHOCTH, B TOM YHCIIE CBS3aHHBIM C (PU3UKOH U
TEXHUKOH, YMEHHE COBEpILIaTh OCO3HAHHBIA BBHIOOp Oyayuield mpodeccun U pearn3oBbIBaTH COOCTBEHHBIE
JKU3HEHHbIE IJIaHb;

TOTOBHOCTb M CIOCOOHOCTh K OOPa30BaHUIO U CaMOOOpPa3OBaHHIO B 00NAaCTH (QU3MKH HA MPOTSDKEHUH
BCEH KU3HU,

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

c(pOPMHPOBAHHOCTb 3KOJOTHUYECKONW KYyJbTYPhl, OCO3HAHHE TIIIOOAJBHOIO XapakTepa 3KOJOTHYECKUX
npobnem;

IJIAHUPOBAHUE W OCYLIECTBJICHHE J[ACHUCTBUII B OKpPY’KalOUIEH Cpeae Ha OCHOBE 3HAHUA LeNei
YCTOHYMBOrO pa3BUTHsl YEJIOBEYECTBA;

paciipeHHe OMbITa AesITENIbHOCTH HKOJIOIMUECKOI HaIlpaBJI€HHOCTH HA OCHOBE UMEIOLINXCS 3HAHUH 0
dusnke;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTh ~ MUPOBO33PEHMsI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO  Pa3BHUTHUS
bu3nvecKoil HayKH;



OCO3HAHME [IEHHOCTH HAYYHOH AEATENbHOCTH, TOTOBHOCTH B MPOLIECCE U3YUEHHs (PU3UKH OCYIIECTBIIATD
MIPOEKTHYIO U UCCIIEIOBATENbCKYIO NEATEIbHOCT HHANBUAYAJIBHO U B FPYIIIE.

METANPEJMETHBIE PE3YJIbTATHI
I[lo3naBaTeIbHBIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBHS
basoBble jiornueckue geiicTBUA:

CaMOCTOSITENILHO (POPMYJTUPOBATE U AKTYaJTU3UPOBAThH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE,

OMPENEISITh LEIN NeSITEIbHOCTH, 33J1aBaTh [MapaMeTPbl U KPUTEPUHU UX JOCTHKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B PACCMATPUBAEMbBIX (PH3UYECKUX SBIICHUSIX;

pa3pabaTeiBaTh IUIAH peIIeHUs NPoOJSeMbl C yYETOM aHaM3a HWMEIOMIMXCS MATePUANbHBIX U
HEMaTePHATbHBIX PECYPCOB,;

BHOCUTb KOPPEKTHUBBI B IESITEIBHOCTb, OLICHUBATb COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OLIEHUBATh PUCKHU
MOCNENCTBUHN AEATEIbHOCTH,

KOOPAUHHUPOBATh U BBLIMOJIHITH pabOTy B YCIOBHUSX PEAJbHOTO, BHPTYaJIbHOTO U KOMOWHHUPOBAHHOTO
B3aMMOJICUCTBHUSI,

Pa3BHUBATh KPEATUBHOE MBIIIJICHHE NMPU PEIICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBbie ucciaenoBare/ibCKue 1eHCTBHS:

BJIQIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBbIMH MOHSITHSIMHI 1 METOAMU (PU3HUECKON HAYKHU,

BJIQJIETh HABBIKAMU Y4eOHO-HCCIIENOBATEILCKON M TPOEKTHOH NeATENbHOCTH B obnactu (pusuky,
CrOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY TIOHCKY METOIOB pelIeHus] 3a1a4  (Pu3ndecKoro
conep KaHusl, MPUMEHEHHUIO PA3JIMYHBIX METOIOB MMO3HAHUS,

BJIAIETh BUAMH AESITEIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS, €r0 UHTEPIPETALNH, MPEOOPa30BAHHIIO U
MPUMEHEHUIO B PAa3IMYHBIX Y4eOHBIX CHTYAIMsIX, B TOM YHCJIE TIPH CO3JaHUU YueOHBIX MPOEKTOB B 00JACTH
¢busuky,;

BBISIBJIATh TPUYMHHO-CJICACTBEHHBIE CBSI3U W aKTyaJIU3UPOBATh 3a/Jady, BbIABUTaTb THUIIOTE3Y €€
PELIeHHs], HAXOIUTh apryMEHTHI ISl TOKAa3aTeIbCTBA CBOUX YTBEPKICHMI, 3aaBaTh MapaMeTPbl U KPUTEPUU
peLIeHHS,

AQHAJM3UPOBATh TOJYUYCHHBIC B XOAE PEIICHUs 3aJavd PE3YyJbTaTbl, KPUTUYECKH OIEHUBATH HX
JIOCTOBEPHOCTD, TPOTHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSX,

CTaBUTHh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a/1a4l B 00pPa30BATEIBbHON AESTEILHOCTH, B TOM YHCJIE MPHU
U3yUYeHNH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETh MePEHOCUTD 3HAHUS 110 (PH3UKE B MPAKTHUECKYIO 00JIACTh JKU3HEES TEIbHOCTH,

yMETh HHTETPUPOBATh 3HAHUSI M3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE U1, MPEANIAraTh OPUTHHAIBHBIE TOAXOABI H PEIICHUS,

CTaBUTh MPOOJIEMBI U 337a49H, TOMYCKAIOIINE aTbTePHATUBHBIEC PEIICHUSI.

Pabora ¢ undopmanueii:

BJIQICTh HABBIKAMHU TMONyYeHUs UHPOPMAIUU (PU3NIECKOrO COAEpIKaHUSl U3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJTEHO OCYINECTBIISATh MOUCK, aHAIHN3, CHCTEMATHU3ALUI0 H HHTEPIPETALN0 HHOOPMALNK PA3TUIHBIX
BUIOB 1 ()OPM TMPENCTaBIICHMUS,

OLICHUBATh JJOCTOBEPHOCTH HH(POpMAITHNH,

UCTIOJIb30BATh  CPEeNcTBa WH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B peIIeHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTaHU3ALMOHHBIX 3a7a4 C COOMOeHHeM TpeOOBaHWI SPTOHOMUKH,
TeXHUKH O€30MacHOCTH, THTUEHBL, pecypcocOepekeHus, TPaBOBBIX W OTUYECKUX HOPM, HOPM
WH(POPMALIMOHHON O€30MaCHOCTH,

CO3/1aBaTh TEKCThI (PU3UYECKOrO COAEpKaHUS B PAa3UYHbIX (QopMaTax ¢ YYETOM Ha3HAYEHUS
WH(POPMALIMHU U EJICBOU ayIUTOPUH, BEIOUPAsi ONTUMANIbHYIO (OPMY MPEACTABIICHUS U BU3yaJTU3aLIUU.

KommyHukaTHBHBIE YHUBepcAJIbHbIe YieOHble JeHCTBHUS:
OCYIIECTBJIATH OOIIEHNE Ha YPOKaxX (PU3MKH U BO BHE-YPOUHOH NESITEIbHOCTH,
pacrio3HaBaTh MPEANOChITKH KOHQINKTHBIX CUTYAIMA U CMATYaTh KOH(IIMKTHI,



Pa3BEPHYTO W JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C HCIIOIB30BAHUEM SI3BIKOBBIX CPEJICTB,;

MOHUMATh U UCTIOIB30BATh MPEUMYIIECTBA KOMAHIHON 1 MHAUBUAYATbHON paOOTHI,

BBIOMpATh TEMaTHUKy W METOIbI COBMECTHBIX NEWCTBHI C y46TOM OOIMUX UHTEPECOB U BO3MOKHOCTEH
Ka)KIOr0 4IeHa KOJUIEKTHBA,

MPUHUMATh LIEJTH COBMECTHOU NEesATETbHOCTH, OPTaHU30BBIBATH U KOOPIMHUPOBATH NEHCTBUS MO €€
JOOCTHKEHHUIO. COCTABJISATh TUIAH JEHCTBUH, pacmpenensiTh POk ¢ YY4ETOM MHEHUN y4aCTHUKOB, OOCYKAaTh
pe3yJIbTaThl COBMECTHOM pabOTHI,

OLICHMBATh KA4eCTBO CBOETO BKJQJAa M KaKIOTO Y4YaCTHHUKA KOMAaHABI B OOIIUN pe3yNbTaT To
pa3pabOTaHHBIM KPUTEPHUSIM,

npeajiaraTb HOBBIE MPOEKTHI, OLEHUBATh MU C MO3UIMU HOBH3HBI, OPUTMHAJIBHOCTH, MPAKTHYECKOU
3HAYUMOCTH,

OCYIIECTBJISATh TO3UTHBHOE CTPATETMUECKOE MOBEJICHUE B PA3JIMYHBIX CHTYAILHSIX, TPOSBIISITH TBOPUYECTBO
U BOOOpakeHue, ObITb MHUIIUATHBHBIM.

PeryasiTuBHbIe yHHBepCAJIbHbIE YUeOHbIE AeiiCTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATH IMO3HABATEIBHYIO AEATENIBHOCTb B 00MacTH (U3UKM U ACTPOHOMHH,
BBISABJIATH MPOOJIEMBL, CTABUTh U (POPMYJTUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEINEHHUs] PACUETHBIX M KAYECTBEHHBIX 3a/a4, IUIAH BBITOJHEHHS
MPaKTUYECKOH paboThI C YUETOM UMEIOLITHXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIOUYTEHUI,

JaBaTh OLIEHKY HOBBIM CHTYALHsM,

PaCLINPATh pAaMKH Y4€OHOTO IpeAMeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH,

JeNaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 32 PEIICHHE,

OLICHUBATh MPUOOPETEHHBIH OIIBIT;

crocoOCTBOBATh (POPMHUPOBAHHIO M TPOSIBJICHHUIO 3PYAULNH B 00NacTH (PU3UKH, TIOCTOSHHO IMOBBILIATH
CBOI 00pa30BaTENbHBINA U KYJIBTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLHOHATBHBIH HHTE/JIEKT:

7aBaTh OLIEHKY HOBBIM CHUTYalLUsIM, BHOCHTb KOPPEKTHBBI B IESTEIbHOCTb, OLIEHHUBATb COOTBETCTBHE
PE3YJIBTATOB LIEISIM;

BJIAJETh HABBIKAMH IIO3HABATEIBHOH pe(IEKCHH Kak OCO3HAHUS COBEPIIAEMBbIX AEHCTBUH U
MBICJIUTENIbHBIX TPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUIL,

UCTIOJIB30BATh MPUEMBI peIIEKCHH sl OLICHKH CUTYALMH, BEIOOpa BEPHOTO PELICHNUS,

yMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIIEHUs 10 UX CHIKEHUIO;

NPUHAMATb MOTHBBI U ApT'yMEHTBI APYTUX MPH aHATN3E PE3yJIbTATOB AEATENbHOCTH,

NPUHUMATD ceOs1, TOHMMast CBOM HETOCTATKU U IOCTOMHCTBA,

NPUHAMATh MOTHBBI U ApT'yMEHTBI APYTUX MPH aHAJTN3E PE3yJIbTATOB AEATENbHOCTH,

NPU3HABATH CBOE MPABO U MPABO APYTUX HA OIIHOKH.

B mpouecce AOCTH)KEHHUs] JIMYHOCTHBIX PE3yJbTaTOB OCBOCHMS NMPOTPaMMBbI MO (pH3uKe IJIsl YPOBHS
cpenHero obmero oOpa3oBaHus y OOYYArOIIMXCS COBEPIIEHCTBYETCS SMOLMOHANBHBIA  HHTEJUJIEKT,
npeanonararomui copMUpPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh NOHHMMATh CBOE OSMOLIMOHAJIBHOE COCTOSIHHE, BUIETH
HAIpaBJICHUS Pa3BUTHS COOCTBEHHON 3MOLMOHAIBHON Ceprl, ObITh yBEPEHHBIM B cebe;

CaMOPETYJHPOBAHUS, BKJIIOYAIOINErO CAMOKOHTPOJIb, YMEHHE NPHUHHMATh OTBETCTBEHHOCTb 3a CBOE
NOBEICHHUE, CIIOCOOHOCTh aanTHPOBAThCA K SMOLIMOHAIBHBIM H3MEHEHHUSIM H IPOSBISTH T'MOKOCTb, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMH, BKJIIOYAIOINEH CTPEMIICHHE K [OCTHIKEHHIO LEIH M YCIeXy, ONTHMHU3M,
WHULUATUBHOCTh, YMEHHUE EHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH,

SMIIATHH, BKIFOYANOLIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSTHHE IPYTHX, YUUTBHIBATH €r0
IPU OCYLIECTBICHHH OOIIEHUS, CIIOCOOHOCTb K COYYBCTBHUIO M COTIEPEKUBAHUIO,

COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPAMBATh OTHOLICHUS C JIPYTMMH JIFOABMH,
3a00TUTBCS, IPOSBIISITh HHTEPEC U pa3peraTh KOH(PIUKTHI.



NPEJMETHBIE PE3YJbBTATHI

K kxonmy obyuenuss B 10 kjacce mpenMeTHble pe3yjbTaThl Ha 0a30BOM YPOBHE IOJIKHBI OTPasKaThb
c(hOPMHUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHUI

JEMOHCTPUPOBATh Ha TpHUMEpax pPojb W MeCTO (U3HKH B (POPMHUPOBAHUU COBPEMEHHOH HAay4HOH
KapTUHBI MUPA, B PA3BUTHU COBPEMEHHOW TEXHUKH U TEXHOJIOTHIA, B IPAKTHYECKOH NeATEIHbHOCTH JIFOIEH;

VYHUTBIBATh TPAHULILI MPUMEHEHHs W3YYEHHBbIX (PU3MYECKUX MOJeNeil: MaTepuajbHas TOYKa,
WHepLHAIbHasi CHCTeMa OTCcuéra, abCONMIOTHO TBEPHOE TENO, WACAJbHBIA ra3, MOJENU CTPOCHUS Ta30B,
JKUIKOCTEH U TBEPIBIX TeJI, TOYSUHBIN SIEKTPUUSCKUHN 3apsia MPH peleHnn GU3NUecKux 3a1ad,

pacrno3HaBaTh (usuveckue siBieHUs (MPOLECChl) M OOBSICHITHP MX HA OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJIIPHO-KUHETHYECKOH TEOpHH CTPOEHUS BEIIeCTBA U JJIEKTPOJUHAMHUKU. PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBUKEHHE, CBOOOTHOE TaleHNe TeJ, IBHIKEHUE MO OKPYIKHOCTH, UHEPIIHSI,
B3anMozeiicTeue ten, nupdy3us, OPOYHOBCKOE ABMKEHHE, CTPOSHUE JKUIKOCTEH M TBEPABIX TEJ, N3MEHEHHE
oObéMa Tenm mpu HarpeBaHUHM (OXJIAXKIEHWH), TEMJIOBOE PaBHOBECHE, UCTHApEHWe, KOHACHCAIWs, TUIABJICHHE,
KPUCTAJLTU3ALUs, KUITEHNE, BIAYKHOCTh BO3/IyXa, MOBBIIICHUE JABJICHUS ra3a MpPU €ro HarpeBaHUH B 3aKPBITOM
COCyJIe, CBsI3b MEXIY MapaMeTpaMHu COCTOSHHS ra3a B HM30MpOIeccax, HJIEKTPH3aLMs TN, B3aUMOIEHCTBHE
3apsoB,;

OMKCHIBATE MEXAHUYECKOE MBWXKECHHE, WCIONb3ysd (u3ndeckue BEeNUYUHBL KOOPAWHATA, TYTh,
nepeMeleHne, CKOpPOCTb, YCKOPEHHe, Macca Teja, CUJa, HMIYJbC Tejla, KHHETHYeCKas SHEeprHs,
MOTEHLIMATbHAST JHEPTUsi, MeXaHW4Yeckas padoTa, MEXaHW4YECKas MOIMHOCTb, MpPH OMHCAHWU TMPABUIBHO
TPAKTOBATh (PUINYECKUN CMBICIT HCIOIb3yEeMbIX BEIMYUH, X OOO3HAYECHUS M €IUHUIIbI, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOIIUE NAHHYIO (PU3HUYECKYIO BEIUYUHY C IPYTUMH BETHYHHAMM,

OMKCHIBATH W3YYEHHBIE TEIUIOBbIE CBOWCTBA TeJl U TEIJIOBBIE SIBIICHUS, WCIONB3Ysl (HHU3UYeCKUe
BEJIMUMHBI. JABJICHHUE Ta3a, TEMIEPATypa, CPENHsISl KHHETHUECKasl SHePTUsl XaOTHYECKOTO JBUKEHUS] MOJICKYJI,
CpeIHEKBaIpaTHYHAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOThl, BHYTPEHHss JHeprusi, padora rasa,
KO3 (P HUIIUEHT TOJIE3HOTO NEeWCTBHUS TEIUIOBOTrO ABUTATEIS, TIPU OMHUCAHUH MPABUIHBHO TPAKTOBATh (DH3MUECKHIA
CMBICJT UCTIOJIb3YEeMbIX BEJIMYMH, UX OOO3HAYEHHUS W EOUHUIIbI, HAXOAUTh (DOPMYJIbL, CBSI3bIBAIOIINE TAHHYIO
(PU3HUECKYIO BEIMUUHY C APYTHMU BEJTUUUHAM,

OMKCHIBATH W3yYEHHBbIE 3JIEKTPUYECKHE CBOWCTBA BEIIECTBA WM JSJICKTPHUYECKHUE SIBICHUS (TIPOLECCHI),
UCTIONB3YsT (PU3MYECKHE BEJIMYUHBL JJICKTPUYECKUN 3apsif, SJIEKTPUYECKOE TOJie, HAMPsDKEHHOCTh OIS,
MOTEHLMAJN, PAa3HOCTh TMOTEHIMAJNIOB, TPH OMHCAHWHM TMPABWJILHO TPAaKTOBAaTh (DUBHUECKUN  CMBICI
UCTIOJIB3YEMbBIX BEJIMYUH, WX OOO3HAYEeHUs W EAVHWIIBL, YKa3bIBaTh (POPMYJIbL, CBS3BIBAIOINNE JAHHYIO
(pU3HUECKYIO BEIMUUHY C APYTHUMU BEJTUYUMHAMMU,

AQHATM3UPOBATH (HHBUUECKHE MPOLECCH U SIBJICHUSI, UCTIONB3Ys (PU3NYeCKIe 3aKOHbBI U MPUHIUIIBL, 3aKOH
BcemupHoro TaroreHus, I, II u Il 3akonel HproTOHA, 3aKOH COXpaHEHUST MEXaHUYECKOW SHEPrUH, 3aKOH
COXPaHEHUS UMIYJIbCA, MPUHIUN CYMEPIIO3UIINN CUJI, TIPUHLIUT PABHOMPABHUS WHEPIHABHBIX CUCTEM OTCUYETA,
MOJIEKYJIIPHO-KUHETHYECKYI) TEOPHIO CTPOEHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPENHENW KHMHETUYECKOM
SHEPTUU TEIJIOBOTO ABMKEHHSI MOJIEKYJT ¢ aOCOJIIOTHOHN TeMIepaTypoid, MePBhIi 3aKOH TEPMOAMHAMUKH, 3aKOH
COXPaHEHMs SJIEKTPUIECKOTO 3apsiza, 3akoH KyJoHa, mpu 3TOM pa3inyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTH,

OOBSICHSATL OCHOBHBIE MPUHIIMITBI TEUCTBUS MAIWH, TPUOOPOB M TEXHHUYECKUX YCTPOMCTB, pasinvaTth
yCJIOBUSI X 0€30MacHOro UCTIONBb30BAHUS B TIOBCETHEBHOM JKU3HH,

BBITIOJIHSITh SKCIIEPUMEHTBI IO UCCJIEAOBAHUI0 (PH3UYECKUX SIBICHUA U TPOIECCOB C HMCIOIB30BAHUEM
OpsIMBIX U KOCBEHHBIX HW3MEPEHHid, mpu 3ToM (OPMYJIUPOBATh MpoOieMy/3amady W TUMOTe3y y4ueOHOro
SKCIePUMEHTa, COOMpaTh YCTAHOBKY U3 MPEMJIOKEHHOTO O0OpYIOBaHUS, MPOBOIUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBI,

OCYIIECTBJISAITh TPsIMbIE U KOCBEHHbIE W3MepeHUsT (PU3UYEeCKNX BEJNUYMH, MPU 3TOM BLIOUPAThH
ONTHMAJIbHBIN CITOCOO M3MEPEHUS U HCIOIb30BATh H3BECTHBIE METOBI OLIEHKH MOTPEITHOCTEH H3MEPEHUH;

UCCJIEZIOBATh 3aBUCUMOCTH MEXIY (PH3UYECKUMH BEIMYMHAME C UCIIOJIb30BAHUEM TPSIMBIX H3MEPEHUI,
MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YJIBTATHI MOJYYSHHONW 3aBUCHMOCTH (PU3MUYECKUX
BEJIMYMH B BUZE TaOIHI U TpadUKOB, AENIaTh BBIBOJBI MO PE3yJIbTATAM HCCIIEAOBAHUS,



cobmonaTe mpaBuia OE30MacHOrO TpyAa INPU MPOBEACHUH HCCIENOBAHUNH B paMKax y4eOHOro
SKCIIEPUMEHTA, y4eOHO-MCCIeOBATENBCKON U MPOSKTHON AEATEIbHOCTU C HUCIOJIB30BAHUEM H3MEPUTENbHBIX
yCTPOUCTB 1 1abOPaTOPHOTro 00Oy IOBAHUS,

pewmarb pacyéTHbIE 33Ja4d C SIBHO 33AaHHOW (PU3MYECKON MOJEINbIO, HCIIONb3Ys (PH3NUecKue 3aKOHbBI U
NPUHLHIB, Ha OCHOBE aHAJINM3a YCJIOBHS 3a7add BHIOMpPATh (PU3HMUECKYI0O MOJAENb, BBIIETATH (PU3UUECKHE
BEJIMYMHBI U (HOPMYJIbl, HEOOXOIMMBIE IS €€ PELICHUs, MPOBOAUTH PACUEThl M OLIEHUBATH PEANbHOCTD
MOJIYY€HHOTO 3HAYEeHUs1 (PU3NIECKON BETMUUHBI,

pemarb KaueCTBEHHbIE 3a/1a4M. BBICTPAUBATH JIOTUYECKH HEMPOTHBOPEUMBYIO LIETIOYKY PACCYKIEHHUH C
OTOPOi Ha M3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NIECKHE SIBIICHUS,

UCIIOJIB30BATh MPU PEIIEHUH YIeOHBIX 3aa4 COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOIOTUHN IS TTIOHCKA,
CTPYKTYpUPOBAHUS, WHTEPIPETAllMM W NPEACTaBICHUs Y4eOHOM W Hay4YHO-TIOMYJISIPHON WH(pOpManuy,
MOJIYY€HHOM U3 PA3JIMYHBIX HICTOUHHUKOB, KpUTHYECKH aHAITM3UPOBATH MOTyYaeMyI0 HHPOPMALIHIO;

NPUBOAUTE TPUMEPHI BKJIaAa POCCHUCKUX U 3apyOeXHbIX YyU€HBIX-(QH3MKOB B pA3BUTHE HAYKH,
OOBSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOT U,

UCTIONB30BATh TEOPETUYECKHE 3HaHMsA 1O (U3UKE B TOBCEAHEBHOH JKM3HM [UIsI OOeCredYeHust
Oe3omacHOCTH TpH OOpaleHnH ¢ MPUOOpPaMH M TEXHHUYECKUMH YCTPOHCTBAMH, JJIsl COXPAaHEHHs 340POBbS U
COOJTIOICHHST HOPM 3KOJIOTMYECKOTO TIOBEACHUS B OKPY KatoIel cpene;

padoTaTe B rpymnme C BBINOJHEHHEM PAa3JIMYHBIX COLMAIBHBIX POJICH, MJIAHUPOBATH PadOTy TPYIIIIEL
pPALMOHATIBHO pachpenessiTb OOS3aHHOCTH M IUIAHHPOBATH [IESTEIBbHOCTh B HECTAHOAPTHBIX CHTYaLHUsX,
a/IeKBaTHO OIICHUBATh BKJIAJ KAKIOTO U3 YYACTHUKOB IPYIIIbI B PEIICHHE PaCCMaTpUBAeMON POOIEMBL.

K konny obydenuss B 11 kjacce NpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE IOJDKHBI OTPa’KaTh
cpOPMHPOBAHHOCTD Y OOYHAFOIIUXCS YMEHUH!

IEMOHCTPUPOBATh HAa TNpUMEpax poib U MecTo (Pu3uku B (HOPMUPOBAHMM COBPEMEHHOW HAay4yHOU
KapTUHBI MHUpa, B PAa3BUTHUH COBPEMEHHOH TEXHUKU M TEXHOJIOTUH, B MPAKTHYECKOH AEATENbHOCTH JIFOJIEH,
LIEJIOCTHOCTb M €MHCTBO (PU3NYECKON KapTHHBI MUPA,

YUUTBIBATh TPAHULIBI IPUMEHEHUST U3YYEHHBIX (PU3NUECKUX MOJEJIEH: TOUCUHBIH SJEKTPUIECKUN 3apsim,
Jyd CBETa, TOYEUHBIH HCTOYHUK CBETA, sAEPHAs MOAENb aTOMa, HYKJIOHHAs MOJAENb aTOMHOTO siApa NpHU
pemeHuy (PU3HUECKUX 337134,

pacrno3HaBaTh (U3MUECKUE SIBICHUS (MPOLECChl) U OOBSACHATh UX HA OCHOBE 3aKOHOB 3JICKTPOAUHAMUKHU
U KBaHTOBOH (PU3UKH: 3JIEKTpUYECKasi MPOBOANMOCTD, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE EHCTBUS
TOKA, B3aUMOAEHCTBHE MAarHUTOB, IEKTPOMArHUTHASI MHAYKIHS, NeHCTBUE MAarHUTHOTO TOJISl HA TPOBOJHUK C
TOKOM W ABIDKYLIHICS 3apsiA, 3JEKTPOMArHUTHBIE KOJNEOAHUs M BOJHBI, MPSIMOJIMHEHHOE PacmpOCTpPaHEHHE
CBETa, OTPAXEHHUE, MPENIOMJICHHE, WHTepdepeHrs, MUpakuus W MOJSIPU3ALUS CBETAa, TUCIEPCHs CBETA,
dorosnexTpuueckuii 3gdext (poroaddexT), cBeToBOE NaBIeHNE, BOSHUKHOBEHHE JIMHEHUATOrO CIIEKTPa aTOMa
BOZIOPOJIA, €CTECTBEHHASI M UCKYCCTBEHHAsI PAIHOAKTUBHOCTB;

OINUCHIBATh U3YYEHHbIE CBOMCTBA BEIIECTBA (IJIEKTPHUUECKHE, MATHUTHBIC, ONTHYECKUE, JIEKTPUIECKYIO
NPOBOJUMOCTh PA3JHYHBIX CpEeN) U SIEKTPOMATHUTHBIC SIBJIEHHS (IIPOLIECChI), HCMONB3Ys (U3NUIECKHE
BEJIMYHMHBIL. HJIEKTPUUECKUI 3apsif, CHUJIa TOKA, HJIEKTPHUECKOE HAIPSDKEHHE, SJEKTPUUIECKOE COMPOTHBIICHUE,
Pa3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYINAs CHila, padoTa TOKA, MHAYKLUS MAarHUTHOTO IOJIs, CHila AMIlepa,
cuna JlopeHna, HHIYKTHBHOCTh KAaTYIIKH, SHEPTHUS SJEKTPUYECKOr0 M MArHUTHOTO TOJIeH, MepHUO B 4acTOTa
konebaHuil B kouebaTenbHOM KOHTYpE, 3apsii M CHJIa TOKa B MPOLECCE MAPMOHUYECKUX 3JIEKTPOMAarHUTHBIX
kosnebaHui, (QOKyCHOE pAacCTOSHHWE W ONTHYECKas CHJa JIMH3bL, NPU OIHCAHWM IPABHIJIBHO TPaKTOBATh
($u3nYecKuii CMBICT HCIMOJB3yEMBbIX BEIHYWH, WX OOO3HAYeHHs W ENUHULB], YyKa3blBaTb (HOPMYIIEL,
CBSI3bIBAIOINHUE NAHHYIO (PU3NIECKYIO BEIMYMHY C APYTUMH BEJTHUYUHAMUY,

OIUCHIBATh U3YYCHHBbIC KBAHTOBBIE SIBIICHHSI U MPOLIECCHI, UCTIONB3YS (PU3NIECKHE BEIUNYHHBL CKOPOCTD
3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTa CBETA, SHEPTHs U UMIYJIbLC (POTOHA, MEPHOA MOIypacnana,
SHEPrusl CBsI3W ATOMHBIX SIAEP, NMPU ONMHCAHUH TPABMIIBHO TPAKTOBATH (PU3MUYECKHI CMBICI HCIOIb3yEMBIX
BEJINYHH, UX 0003HAYCHHS U €IMHULIBI, YKA3bIBATh (DOPMYJIBL, CBSI3bIBAIOIINE JAHHYIO (PU3NIECKYIO BEJINYHHY C
APYTUMH BEITMUNHAMH, BBIYUCISTh 3HAYCHHE (PU3NIECKON BETUUNHBI,

aHAU3MUPOBaTh (PU3NIECKHE MPOLIECCHI U SBICHHS, UCIIONB3Ys (PU3NYECKHE 3aKOHBI U MPUHLIUIIBL 3aKOH
Owma, 3aKOHBI IOCJIEOBATENBHOTO U NMAPaJUIEIbHOTO COEAUMHEHHs IPOBOAHHUKOB, 3aKkoH Jxxoys—JleHua, 3akoH



3JIEKTPOMATHUTHOW MHIYKIMU, 3aKOH MPSMOJUHEWHOTO PACHpPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAXKEHHS CBETA,
3aKOHBI TIPEJIOMJICHHsSI CBETa, ypaBHEHHe DiHIITEHHA 11 poTosddexTa, 3aK0OH COXPAHEHUST YHEPTHHU, 3aKOH
COXPAHEHHsI MUMITYJIbCA, 3aKOH COXPAHEHUs BJIEKTPHUYECKOrO 3apsja, 3aKOH COXPAHEHHs MAacCOBOTO HHCIA,
noctyiarel bopa, 3aKOH paguoakTUBHOTO pacraja, MPH 3TOM Pa3jinyaTh CIOBECHYIO (OPMYyJNHPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BBIPAKEHHE U YCJIOBUS (TPaHULbL, 00JIaCTH) MPUMEHUMOCTH;

OTpeneNATh HalpaBJIeHHe BEKTOpAa MHAYKLHUH MAarHUTHOTO TMOJIsI MPOBOIHUKA C TOKOM, CHIIBI AMnepa U
cuiibl JIopeHua,

CTPOHTD U ONHCHIBATH N300paKEHHE, CO3IaBAEMOE TUIOCKHM 3€PKaJIOM, TOHKOH JINH30H;

BBIMOJIHATD SKCIEPUMEHTHI 110 UCCIIEAOBAHUIO (PM3MUECKUX SIBJICHUH M MPOLIECCOB C HCIIOJIb30BAHUEM
NpPSMBbIX M KOCBEHHBIX HM3MEpPEHHH: Tpu 3TOM (OpMYJIHpPOBaTh MpodieMy/3anady M THIOTe3y y4eOHOro
SKCIIEPUMEHTA, COOMPaTh YCTAHOBKY W3 MPEIJIOKEHHOrO0 00OPYIOBaHUS, MPOBOAMTE OMBIT U (POPMYJINPOBATH
BBIBOJIBI,

OCYIIECTBJIATh TPSMbIE W KOCBEHHbIE HW3MEPEHUs (PU3NYECKUX BEJWYHMH, INPH 3TOM BBIOMPATH
ONTUMAJIBHBIN CIIOCO0 M3MEPEHHUS U HCIIONIb30BaTh U3BECTHBIE METO/IbI OLICHKH MOTPELIHOCTEH H3MEPEHHIA;

UCCIIEIOBATh 3aBUCHMOCTH (PM3MYECKUX BEJIMYUH C HCIOJIb30BAHHEM IMPSIMBIX U3MEPEHUH: MPU 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PHUKCHPOBATH PE3yJbTAThl IMOJYYEHHOH 3aBUCHMOCTH (PU3MUECKUX BEJIUYHH B
BUze TaOIHNI U rpaduKOB, 1eIaTh BBIBOMBI IO PE3yJIbTaTaM HCCIEOBAHNS,

cobmonate mpaBuia O€30MacHOTO TpPyZAa IpPH MPOBENEHHUU HCCIENOBAaHUA B paMKax y4eOHOro
SKCIIEPUMEHTA, y4eOHO-MCCIeOBATENBCKON U MPOSKTHON AEATEIbHOCTH C MCMOJB30BAHUEM HM3MEPHUTEIBHBIX
yCTPOUCTB 1 1abOPaTOPHOTrO 00Oy IOBAHUS,

pewmarb pacyéTHbIe 33Ja4d C SIBHO 33aHHOW (PU3MYECKON MOJEINbIO, HCIIONb3ys (PH3HUecKue 3aKOHbBI U
NPUHLHIB, Ha OCHOBE aHAIN3a YCJIOBUS 3a7add BHIOMpPATh (PU3UUECKYI0 MOJENb, BBIIETATH (PU3NUECKHE
BEJIWYMHBI U (HOPMYJIbl, HEOOXOIMMBIE Ul €€ PELICHUs, MPOBOAUTH PACUETHl M OLIEHUBATH PEANbHOCTD
MOJIYY€HHOTO 3HAYEHUsT (PU3NIECKON BETHMUUHBI,

pewarb KaueCTBEHHbIEC 3a/1a4M. BBICTPAUBATH JIOTHYECKH HEMPOTHBOPEUYHMBYIO LETMOYKY PACCyKACHHH C
OTIOPO Ha M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH H (PU3NIECKHE SBJICHUS,

HCTIOJIB30BATh MPU PEIIEHUH Y4eOHBIX 3a1a4 COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOIOTUH IS TTOHCKA,
CTPYKTYPUPOBAHUS, WHTEPIPETAlIMM W TNPEACTABICHUS Y4eOHOW M HAy4YHO-TIOMYJISIPHOM WH(pOpManuy,
MOJIYY€HHOH U3 PA3JINYHBIX ICTOUHUKOB, KpUTHYECKH aHAJIM3UPOBATD MOJYYaEMYH0 HH(POPMAIIHIO,

OOBSICHATh NMPUHLUIBI NEHCTBHS MAIIMH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB, Pa3ndaTh YCIOBUS WX
0e30MacHOro UCIOJb30BAHMS B IOBCEAHEBHOM JKHI3HH,

NPUBOANUTE TMPHUMEPBI BKJAaJa POCCHHCKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE HAYKH, B
OOBSICHEHUE MPOLIECCOB OKPYIKAIOIIEr0 MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHII;

UCTIOJNB30BATh TEOPETUYECKHE 3HaHMsA 1O (U3UKE B TOBCEAHEBHOM JKM3HM U1l OOecredyeHust
Oe3omacHOCTH TpH OOpaleHnH ¢ MPUOOpaMH M TEXHHUYECKUMH YCTPONCTBAMH, JJIsl COXPAaHEHHs 340POBbS U
COOJTIOICHHST HOPM 3KOJIOTMYECKOTO TIOBEICHUS B OKPY KaroIeH cpene;

padoTaTe B rpymnme C BBINOJHEHHEM PA3JIMYHBIX COLMANBHBIX POJIEH, MJIAHUPOBATH PadOTy TPYIIIIEL
pPALMOHAIBHO paclpenessiTb OOS3aHHOCTH M IUIAHHPOBATH [IESTEIBbHOCTh B HECTAHOAPTHBIX CHTYaLHUsX,

aJIeKBAaTHO OLIEHUBATD BKJIA/ KAXKOTO M3 YYaCTHUKOB IPYTIbI B PELICHHE paccMaTpuBaeMoii TPOOJIEMBI.



TEMATUYECKOE NMJTAHNPOBAHWE

10 KJTACC

Ne n/n

HanmeHoBaHWe pasfenoB N Tem

nporpammb

KonnyecTtBo 4acoB

Bcero

Pasgen 1. PUSNKA N METOAbl HAYYHOI O NO3HAHUA

11

dunsnka u MeTOAbl HAYy4YHOIro NMNo3HaHmA

WToro no pasgeny

Pasgen 2. MEXAHUKA

2.1

2.2

2.3

KnHemaTtuka

OvHamnka

3aKOHbl COXpPaHeHNs B MeXaHuKe

WToro no pasgeny

Pasgen 3. MOJIEKYJTAPHAA ®N3NKA N TEPMOANHAMUWKA
OCHOBbI MONEKYNAPHO-KUHETNYECKO

31

3.2

3.3

Teopuu

OcCHOBbI TEPMOANHAMUKMN

ArperaTHble COCTOSIHA BeLLlecTBa.

da3oBble nepexojbl

2

18

9

10

KOHTpO/bHbIE
paboTbl

MpakTnyeckue
paboTbl

ONEKTPOHHbIE

(unppoBble)
obpasoBaTe/ibHble

pecypchbl

bubnunoteka LLOK
b1108:/11.el1800.r/7141b172

bubnnoteka LLOK
b1108:/1L1.el1800.r/7141b172

Bbubnnoteka LLOK
b11p8://111el1800.r/7141b172

bubnunoteka LIOK
b11p8://11.el1800.r/7141bI172

bubnunoteka LLOK
b11p8://111el1800.r/7141b172

Bubnnoteka LLOK
b11p8://111el1800.r/7141b172

Bubnnoteka LLOK
b11p8://111el1800.r/7141b172


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

WToro no pasgeny

Pasgen 4. SJIEKTPOANHAMUKA
4.1 JNeKTpocTaTnKa

MOCTOAHHbIA 3N1eKTPUYECKNIA TOK. TOKM B
pasINUHbIX cpeaax

4.2

WToro no pasgeny
Pe3epBHoe Bpems

OBLEE KOJIMYECTBO YACOB MO "XPOI'PAMME

24

10

12

22

68

bubnnoteka LLOK
b1108:/1L1.el1800.r/7141b172

Bubnnoteka LLOK
b1108:/1L1.el1800.r/7141b172


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

11 KJTACC

HanmeHoBaHWe pa3fenoB 1 Tem
nporpammel

Ne n/n

Pasgen 1. 9JIEKTPOANHAMWKA

MarHuTHoe none. SNeKTpPOMarHUTHas
VHAYKLWS

11

WToro no pasgeny

Pasgen 2. KOJIEBAHWA U BOJIHbI
MexaHn4ecKne 1 aneKTpoOMarHUTHbIe

2.1
KonebaHus
99 MexaHnYecKune v 3IeKTPOMarHUTHbIe
' BOJIHbI
2.3 OnTunka

WToro no pasgeny

KonnyecTtBo 4acoB

Bcero

10

24

KOHTpPO/IbHbIE
paboThbl

Pasgen 3. OCHOBbI CMELMANIBHOW TEOPUM OTHOCUTE/IbHOCTU

OCHOBbI CMneLnanbHOM Teopun
OTHOCUTENbHOCTK

3.1
WToro no pasgeny
Pasgen 4. KBAHTOBAA ®UN3NKA
41 ONeMeHTbl KBAHTOBOW OMTUKMK

4.2 CTpoeHue aToma

4

lNMpakTnyeckue
paboThbl

ONeKTPOHHbIe

(undpposble)
obpasoBaTesibHble

pecypcbl

bubnnoteka LLOK
b1108://111.el4800.r/7141¢97¢

Bubnnoteka LLOK
b11p8://111.el4800.rw/7141c97¢

Bubnuoteka LLOK
b11p8://11.el1800.rw/7141c97¢

Bubnuoteka LLOK
b11p8://1L.el1800.rw/7141c97¢

bubnnoteka LLOK
b11p8://111.el4800.rw/7141c97¢

bubnnoteka LLOK
b11p8://111.el4800.rw/7141c97¢

Bubnuoteka LLOK


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

4.3 ATOMHOE 8/1p0 S

WToro no pasgeny 15
Pasgen 5. 9JIEMEHTbBI ACTPOHOMWN NN ACTPOD®UN3NKWU
51 DNeMeHTbl aCTPOHOMUM U acTPOGU3NKN 7

WToro no pasgeny 7

Pasgen 6. OBOBLLAKOLWEE NMOBTOPEHWE

6.1 O6o6LatolLiee NOBTOPeHME 4
WToro no pasgeny 4
PesepBHOe Bpems 3

OBLEE KOJTIMYECTBO YACOB MO "XPOIrPAMME 68

b11p8://11.el1800.rw/7141c97¢

Bubnnoteka LLOK
b11p8://111.el4800.rw/7141c97¢

bubnnoteka LLOK
b11p8://111.el4800.rw/7141c97¢

bubnnoteka LLOK
b11p8://111.el4800.rw/7141c97¢


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

NOYPOYHOE NMJTAHNPOBAHWE

10 KJTACC
KonnyectBo yacos ONeKTPOHHbIE
Ne arta ngpoBble
Tema ypoka KOoHTpo/nibHble  [MpaKTunyeckue A Hbp
n/n Bcero n3yyeHuns obpasoBaTe/ibHble
paboThbl paboTbl
pecypcbl

dun3nka — Hayka o0 npupose.
Hay4Hble MeToAbl NO3HAHUS 1
OKpy>katoLLiero mmpa

06.09.2023

Ponb 1 MecTo u3nku B

(hopMM1pOBaHMNM COBPEMEHHO bubnunoteka LIOK
Hay4HOI KapTWHbI MUpa, B 06.09.2023  b11p8://LelA800.r/1Hc33e6
NPaKTUYECKOM AeaTeNbHOCTMN Ntoael

MexaHnyeckoe ABUXeHue.

OTHOCUKTENIbHOCTb MEXAHWUYECKOTO bubnunoteka LLOK
LBWKeHUA. [epemMeLLeHre, CKOPOCTb, 13.09.2023  b11p8://T.elA800.rW/1Kx:3508
YCKOpeHue

PaBHOMEpHOE MPSIMOSIMHERHOE
ABUXeHNne 13.09.2023
PaBHOYCKOpPEHHOE NPSMOJIMHEHOE
[BUXeHne 20.09.2023

CBobofHOe nafieHve. Y CKopeHue bubnnoteka LLOK
CBO6O/IHOTO NaaeHus 20.09.2023  b11p8://T.el1800.r/1Kc39cc
KprBONnHeliHOe ABMXEHME.

[BvKeHne MaTepuasibHON TOUYKN MO 1
OKPY>KHOCTM

27.09.2023

MpuHUMN oTHocUTeNbHOCTK Manunes. 1 bubnmoteka LLOK


https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c39cc

10

12

14

15

16

17

NHepuymanbHble CUCTEMbI OTCYETA.
MepBblil 3aKOH HbtOTOHA

Macca Tena. Cvna. MpuHUMN
cynepnosuymmn cun. Bropoii 3akoH
HbloTOHa A1 MaTepuanbHOM TOUKK

TpeTuit 3akoH HbtoTOHa A
maTepuanbHbIX TOYeK

3aKOH BCEMUPHOTO TArotTeHns. Cuna
TAXeCTW. lNepBas KocMUyeckas
CKOPOCTb

Cwnna ynpyroctu. 3akoH 'yka. Bec
Tena

Cuna TpeHunsa. KoapduumneHT TpeHus.
Cuna conpoTUBAEHUS MPU ABVKEHNN
Tena B XXUAKOCTU UK rase

MocTynatefnibHOe M BpalaTenbHoe
[BVKeHWe abCcoItoTHO TBEPAOIO Tena.
MOMEHT cunbl. ne4yo cunbl. Ycnosus
paBHOBECUA TBEPAOro Tena

NmMnynbc maTepuanbHOM TOUKM,
CUCTEMbI MaTepuanbHbIX TOYEK.
Mnynbc cunbl. 3aKOH COXpaHeHMs
MMMy/bca. PeakTUBHOE [BUKEHMWE

PaboTa 1 MOLLHOCTb CU/bI.
KunHeTnyeckasa aHeprus
maTepuasibHol" Toukn. Teopema 06

(VT

N3MEHEHUN KUHETUYECKOW'™ IHEPTUN
lMoTeHumManbHaa aHepruns.

27.09.2023

04.10.2023

04.10.2023

11.10.2023

11.10.2023

18.10.2023

18.10.2023

25.10.2023

25.10.2023

b11p8://111.el1800.r/1HO:3be8

bubnunoteka LLOK
b11p8://T.el1800.r/1K:3be8

bubnunoteka LLOK
b11p8://7.e/A800.rw/1kCc3bes

bubnunoteka LLOK
b11p8://7.e/A800.rw/1K3c3i400

bubnunoteka LLOK
b11p8://7.el1800.r/1K:3r 76

bubnunoteka LLOK
b11p8://T.el1800.r/1K0c41a6

bubnunoteka LIOK
b11p8://T.e/1800.rw/1K3:430i6

bubnunoteka LLOK
b11p8://7.el1800.r/1K0c4502

bubnunoteka LLOK


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

18

19

20

21

22

23

24

MoTeHyManbHas 3HePrus ynpyro
AethopMUPOBaHHOW MPYXKUHbI.
MoTeHuManbHas aHeprua Tena B6m3u
NOBEPXHOCTN 3eMNn

MoTeHUManbHbIe Y HENOTEHLUMANbHbIE
cunbl. CBA3b paboTbl
HenoTeHUMaNnbHbIX CUT C U3MEHEHMEM
MeXaHWYeCKON 3Hepruy CUCTeMbl Tes.
3aKOH COXpaHeHNs MexaHU4ecKow
3Hepruu

NabopaTopHas paboTa
«KMccnepgoBaHue cBa3n paboTbl CUSIbI C
N3MEHEHMNEM MeXaHUYECKO 3Heprmm
Tena Ha NpYMepe PacTsHXKEHUS
PE3NHOBOI0 XryTa»

KoHTposnbHas paboTa no Teme

«KuHemaTtuka. [nHamnka. 3aKoHbl
COXPaHEHUA B MeXaHUKe»

OCHOBHbIE MOMOXKEHUSA MOJIEKYAPHO-
KWHEeTUYeCcKoW Teopumn. bpoyHoBCKoe
nBwxeHue. Anddysns

XapaKkTtep ABUXEHUA U
B3aMMO/ENCTBUNA YacTUL, BELLECTBA.
Mogenn cTpoeHUs raso., XWULKOCTEN
N TBEPAbIX Ten

Macca monekyn. Konnyectso
BewlecTsa. [MocToAHHaA ABoragpo

TennoBoe paBHOBecue. Temnepartypa
n eé nsmepeHue. LLikana temnepatyp

08.11.2023

08.11.2023

15.11.2023

15.11.2023

22.11.2023

22.11.2023

29.11.2023

29.11.2023

b11p8://7.e/A800.rw/1kCc461a

bubnunoteka LLOK
b11p8://T.el1800.r/1K0c478¢


https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

25

26

27

28

29

30

31

32

33

Llenbcua

NpeanbHblil ra3 B MKT. OcHoBHOe
ypaBHeHne MKT

AGCoNoTHas TeMnepaTypa Kak mMepa
cpeaHel KMHETUYECKO aHeprum
ABWXEHUA MONEKYN. YpaBHeHMe
MeHgeneeBa-KnaneinpoHa

3akoH [anbToHa. ["a30Bble 3aKOHbI

NabopaTopHas paboTa
«lccnefoBaHne 3aBMCMMOCTY MEXY
napameTpamu cOCTOAHMWSA
pa3peXXeHHOro rasa»

M3onpouecchl B naeanbHOM rase n nx
rpaduyeckoe npeacTaBieHne
BHYTpeHHAA aHeprua
TEPMOANHAMUNYECKON CUCTEMbI W
cnocobbl eé n3meHeHnsl. Konnyectso
TennoTbl 1 pabota. BHYTpeHHASA
3Heprus 0f4HOaToOMHOI0 MaeanbHOro
rasa

Buabl Tennonepefayu

Y penobHasa TennoéMKOCTb BELLeCTBa.
KonunuecTtso TennoTsl npu
Tennonepegaye. AgmabaTHblin
npovecc

MepBblil 3aKOH TEPMOLUHAMUKN U €ro

06.12.2023

06.12.2023

13.12.2023

13.12.2023

20.12.2023

20.12.2023

27.12.2023

27.12.2023

bubnunoteka LLOK
b11p8://T.el1800.rw/1K0c461e

bubnunoteka LIOK
b11p8://7.e/A800.r/1Kc511e

bubnunoteka LLOK
b11p8://7.el1800.r/1K3c570e

bubnunoteka LLOK
b11p8://7.elA800.r/1Hc5952

bubnunoteka LLOK
b11p8://T.el1800.r/1K3:5¢36

bubnunoteka LLOK


https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

34

35

36

37

38

39

40

41

42

43

NPUMEHEHNE K 13onpoLeccam
HeobpaTumocTb NpoLeccos B
npupoge. BTopoii 3aKoH
TepMOAUHAMUKM

MpuHumn gerictena n KMNJA tennosoi

MaLLUWHbI
Limkn KapHo v ero KIj,

Jkonornyeckne npobnemol
TenI03HepreTuKm

O6o6watownin ypok «MonekynsipHas

(un3nka. OCHOBbI TEPMOSUHAMUKIN
KoHTponbHaa pabota no Teme
«MonekynsapHas ¢u3snka. OCHOBbI
TepMOAUHAMUKN»
Mapoobpa3oBaHMe 1 KOHAeHcaLms.
VicnapeHue n KuneHue
ABCONOTHAA N OTHOCUTE/IbHAS
B/IXXHOCTb BO3AyXa. HacblLLeHHbI
nap

TBEppaoe Teno. Kpucrtananyeckme u
amopgHble Tena. AHU30TpPONUA
CBOICTB KpucTannos. XXugkue
Kpuctansibl. CoBpeMeHHble
mMartepuansi

lMnaBneHne N KpucTanansayms.

Y nenbHasa Tennota niaaBneHus.
Cybnumanms

10.01.2024

10.01.2024

17.01.2024

17.01.2024

24.01.2024

24.01.2024

31.01.2024

31.01.2024

07.02.2024

07.02.2024

14.02.2024

b11p8://7.e/A800.rw/1HCc5elc

bubnunoteka LLOK
b11p8://7.e/1800.rw/1K3:6230

bubnnoteka LLOK
b11p8://T.e/1800.r/1K0c6a50

bubnunoteka LIOK
b11p8://7.e/1800.r/1K:63b6

bubnunoteka LLOK
b11p8://7.el1800.r/1KOc644i8

bubnunoteka LIOK
b11p8://T.e/1800.rw/1H6510


https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

44

45

46

47

48

49

50

51

52

53

YpaBHeHUe TensoBoro 6anaHca

AnekTpusaums Ten. dNeKTPUYECKInii
3apag. [Ba BMAa aNeKTPUYecKux
3apsAa0B

[MpOBOAHUKN, AUINEKTPUKN 1
MoNynpOBOAHUKM. 3aKOH COXpaHEeHUs
3M1eKTPNYECKOro 3apsaja
B3ammopelicTBume 3apagoB. 3aKoH
KynoHa. ToueyHblli 31eKTpMYeCKuin
3apsag

HanpsaéHHOCTb 3/1EKTPUYECKOr0
nong. MpuHUMN cynepno3mumm
3NEKTPUYECKUX nonen. JinHum
HanpPsXEHHOCTU

PaboTa cun 3neKTpoCcTaTUYecKoro
nons. roteHyman. PasHoCTb
MOTEHLMAN0B

[MPOBOLHUKN W AU3NEKTPUKN B
3/1eKTPOCTaTUYECKOM MOSIE.
[nanekTpuyeckas NPOHMULLAEMOCTb

OneKTpoémkocTb. KoHaeHcaTop

ONeKTPOEMKOCTL MIOCKOro
KOHJeHcaTopa. QHeprus 3apsXXeHHoro
KOHJeHcaTopa

NabopaTopHas paboTa "3mepeHune
3NEeKTPOEMKOCTU KOHAeHcaTopa"

14.02.2024

21.02.2024

21.02.2024

28.02.2024

28.02.2024

06.03.2024

06.03.2024

13.03.2024

13.03.2024

20.03.2024

bubnmoteka LLOK
b11p8://7.e/1800.rw/1K3:6820

bubnunoteka LLOK
b11p8://T.e/1800.r/1Kc6ced

bubnunoteka LIOK
b11p8://T.elA800.rw/1KOc6iA12

bubnunoteka LLOK
b11p8://7.eA800.rw/1K3c6100

bubnunoteka LLOK
b11p8://7.el1800.r/1K3c7018

bubnunoteka LLOK
b11p8://7.e/A800.rw/1K0c7126

bubnunoteka LLOK
b11p8://7.e/A800.r/1kCc72c0


https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

95

56

57

58

59

60

61

MpuHUMN AEACTBUA U NPUMEHEHNE
KOH/ZEHCaTopoB, KOMMPOBa/bHOIO
annaparta, CTPYMHOro npuHTepa.
JNeKTpocTaTnyecKas saluTa.
3asemsieHne anekTponprbopos

SNeKTPMNYECKUIA TOK, YCNOBUSA ero
CyLecTBOBaHMA. MOCTOSAHHbIN TOK.
Cwuna Toka. Hanps»xeHue.
ConpotuBneHune. 3akoH Oma gns
yyacTKa Lenu

MocnepfoBatenbHOE, NapasnenbHoe,
CMeLLaHHOe CoeANHeHNe
NpoBOAHMKOB. JTabopaTopHas paboTa
«3yyeHne cMewaHHOro coenuHeHns
Pe3nCTopPOB»

PaboTa 1 MOLLHOCTb 3/1eKTPUYECKOTO
TOKa. 3akoH [yxoyna-SleHua

3akoH Oma Ans NosHoW (3aMKHYTOM)
anekTpuyeckol uenn. KopoTkoe
3amMblKaHue. JlabopaTopHas paboTa
«M3mepeHne 34C nCTOYHMKA TOKA U
ero BHYTPEHHEr0 CONPOTUBAEHNS»
DNeKTPOHHas NPOBOAMMOCTb TBEPAbIX
MeTanno0B. 3aBUCUMOCTb
COMPOTUB/EHNS METANINOB OT
Temnepatypbl. CBepXnNpoBOANUMOCTb
SNEeKTPMNYECKUNI TOK B BaKyyMe.
CBOICTBa 3N1EKTPOHHbIX MYYKOB

MonynpoBOAHUKN, NX COBCTBEHHASA U

20.03.2024

03.04.2024

03.04.2024

10.04.2024

10.04.2024

17.04.2024

17.04.2024

bubnunoteka LLOK
b11p8://1.e"800.rm/"1Pc74"\0

bubnunoteka LIOK
b11p8://1.e"800.r/""\Pc7ae0

bubnmoteka LLOK


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7ae0

62

63

64

65

66

67

68

nprMecHas nNpoBoAMMOCTb. CBolicTBa

p—n-nepexoza.
MonynpoBOAHMKOBbLIE MPUGOPSI

DNEeKTPUYECKMIA TOK B pacTBOpax M

pacnnaBax 3/1EKTPOMINTOB.

ANEKTPONMTUYECKAs ANCCOLMALNS.

DNeKTponu3

SNEeKTPMUYECKMNIA TOK B rasax.
CamocToATeNbHbIN 1
HecaMOCTOATE/IbHbIN paspsaj,.
MonHug. MNnasma

AnekTpnyeckune npmoopsl u
YCTPOICTBA U MX NPaKTUYECKOoe
npuMeHeHue. MpaBuia TEXHUKK
6e3onacHoCTK

Ob6obLaroLunii ypok
«INEKTPOANHAMUKE»
KoHTponbHasa paboTa no teme
«QneKTpocTaTmka. MoCTOAHHbI
3NEeKTPUYECKMiA TOK. TOKM B
Pas3NNUYHbIX cpefax»

Pe3epBHbIli YpoK. KOHTpObHas

paboTa no Teme "3neKTpoanHaMmKa"
Pe3epBHbI ypoK. O606LatoLmin ypok

rno temam 10 Knacca

OBLWEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

68

24.04.2024

24.04.2024

08.05.2024

08.05.2024

15.05.2024

15.05.2024

22.05.2024

22.05.2024

b11p8://7.e/A800.rw/1K0c84ae

bubnunoteka LIOK
b11p8://T.el1800.r/1K:82ba

bubnunoteka LLOK
b11p8://T.el1800.rw/1K:84ae

bubnunoteka LIOK
b11p8://T.el1800.r/1K3c861c

bubnunoteka LIOK
b11p8://7.el1800.r/1K0c88be

bubnunoteka LLOK
b11p8://7.el1800.r/1K0c8a8a

bubnunoteka LLOK
b11p8://T.el1800.r/1K:8c56

bubnunoteka LIOK
b11p8://7.el1800.r/1K0c816¢


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJTACC

Konnyectso 4acoB ONeKTPOHHbIEe

MHAYKUMW. 3aKOH 3/1eKTPOMarHUTHOA

Ne [Jata LUnppoBble
/i Tema ypoka Bcero KOHTponibHble  [MpakTuyecKue U3yUeHMs  06pPA30BATENbHbIE
paboThbl paboThbl
pecypchbl
MMOCTOAHHbIE MArHUTbI U UX
B3auMofeicTeme. MarHuTHoe none. 1 EM6ﬂMOTel(a LIOK
BekTOp MarHUTHOW UHAYKLUMW. JTMHUN b11p8://1.el1800.rw/1"\0c9778
MarHWTHOM MHAYKUNN
MarHuTHoe nose NPoBOAHNKA C
ToKoM. OnbIT 3pcTea. 1 bubnunoteka LLOK
B3aumogelicTBue NpoBOLHUKOB C b11p8://7.elA800.rw/1"0c981e
TOKOM
NabopaTopHas paboTa «M3yyeHne 1 1 5|/|6m/|0TevKa LLOK
MarHUTHOrO MOJA KaTYLIKN C TOKOM>» b11p8://1.el1800.rw/1°0c981e
[elicTBME MarHUTHOrO NONA Ha
NPoBOAHUK C TOKOM. Cuna Amnepa.
JNabopatopHas paboTa 1 1 Em6n|/|0TeUKa LOK
«KMccnepoBaHune aencTeus b11p8://1.e1800.r/1"0c9acO
MOCTOAHHOr0 MarHuTa Ha pamky C
TOKOM»
[lelicTB1e MarHUTHOro Nonsa Ha
ABVKYLLYHOCA 3aPSXKEHHYIO YacTuLly. 1 Bubnnoteka LLOK
Cwna NopeHua. PaboTa cusbl b11p8://1.e14800.rw/1"0c9ii14
JlopeHua
AneKTpoMarHMTHas UHAyKuus. MoTtok
BeKTOpa MarHMTHOn nHaykumm. S4C 1


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

12

13

14

NHAYKuMn dapages

NabopaTopHas paboTa
«VccnepgoBaHue ABNeHUA
3N1eKTPOMArHUTHOW UHAYKUUN»

VIHAYKTUBHOCTL. ABNeHne
caMouHAayKumm. 34C camonHAyKLMW.
JHeprnsa MarHUTHOMO NONS KaTyLUKK C
TOKOM. JMIEKTPOMArHUTHOE nose

TexHn4YecKune yCTpoicTBa U Ux
NPYMEHEHME: MOCTOSAHHbIE MarHNUTbI,
3NEKTPOMarHuTbI, 3N1eKTPOABUTaTE b,
YCKOPUTENN 3N1IEMEHTaPHbIX YacTuL,
WHAYKUMOHHAS neyb

O606wWaroLWwnii ypok «MarHmTHoe
none. dNEKTPOMarHUTHasA NHLYKLUMS»

KoHTponbHas paboTta no teme
«MarHuTHoe norne.
DNIEKTPOMArHUTHaaA UHAYKLNA»

CB060OAHbIE MEXAHNYECKNe
KonebaHus. MapmMoHuMyeckue
KonebaHus. YpaBHeHUe
rapMOHNYECKMX KOnebaHWiA.
lMpeBpaLllleHne 3Heprum
NabopaTopHas paboTa
«MccnepoBaHme 3aBUCUMOCTU
nepuoga masbix KonebaHuin rpysa Ha
HWUTW OT 4/IMHBI HUTW U MaccChl rpy3a»

KonebatencHbli KOHTYp. CBOGOAHbBIE

Bubnuoteka LLOK
b11p8://7.el1800.rw/1"0ca 150

bubnunoteka LLOK
b11p8://.el1800.rw/1"0ca600

Bubnuoteka LLOK
b11p8://7.e/1800.rw/1"0cabs2

buénunoteka LLOK
b!1p8://T.ei800.r1/1"0caii58

bubnunoteka LLOK
b11p8://T.el1800.rw/1"0cal06

buénunoteka LLOK
b!1p8://T.e/1800.r/1"0cb820


https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

3/1eKTPOMAarHMTHbIe KonebaHus B
naeanbHOM KonebaTenbHOM KOHTYpe.
AHanorms Mexay MexaHnu4yecknmm u
3/1eKTPOMAarHMTHbIMU KONlebaHnsMm

dopmyna TomcoHa. 3aKoH
COXpaHeHNs 3Heprun B naeanbHOM
KoniebaTeslbHOM KOHTYpe

MpeacTaBneHue 0 3aTyxaroLnx
KonebaHusAX. BbIHYXAeHHble
MeXxaHu4eckue KonebaHus. Pe3oHaHc.
BbIHY>X/€HHbIE 3NEKTPOMarHMTHbIE
KonebaHus

MepeMeHHbIl TOK. CUHYCOMAaNbHbIN
nepemMeHHbI TOK. MOLHOCTb
NepeMeHHOro Toka. AMNAUTYLHOE 1
[eicTBYyOLLee 3HaYeHNe CUbl TOKa 1
HanpshkeHus

TpaHcthopmatop. Npon3BoACTBO,
nepegava v noTpebneHne
3N1EKTPUYECKOW 3HEeprum

YCTPOWCTBO M NpaKTMYecKoe
NMPUMEHEHNE 31EKTPUYECKOr0 3BOHKA,
reHepaTtopa NepemMeHHOro TOKa,
NNHWIA 3neKTponepesay
JKONOrnyeckne pucku npu
NPOW3BOACTBE 3N1EKTPOIHEPT U,
KynbTypa ncnonb3oBaHus
3N1EKTPO3HEPrnUn B MOBCEAHEBHOM
XXU3HM

Bubnunoteka LLOK
b11p8://1.e7800.rm/"1Pcb9c4

bubnunoteka LLOK
b11p8://1.e"800.r/"1Pcbb86

bubnunoteka LLOK
b11p8://1.e"800.rv/"1Pcb"34

Bubnuoteka LLOK
b11p8://1./800.rn/"1Pcc324


https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

27

28

29

30

MexaHn4ecKune BOJHbI, YC/I0BUSA
pacnpocTtpaHeHus. MNepuod. CKopocTb
pacrnpocTpaHeHns 1 ANHA BOJHbI.
[MonepeyHble 1 MPOLO/IbHbIE BO/HbI

3BYK. CKOpOCTb 3BYyKa. [[pPOMKOCTb
3ByKa. BbicoTa TOHa. TemMbp 3ByKa

ANeKTPOMarHUTHbIE BOSHbI, KX
CBOWCTBa M cKOpocTb. LLIkana
3NeKTPOMarHUTHbIX BOJH

MpuHUMNbLI pagmMocBasn n
TenesuieHusa. Pa3BuTtume cpeacTs
cBA3W. Pagnonokauns

KoHTponbHas paboTta «KonebaHus n
BO/THbI»

MpsAMONMHENHOE pacnpoCcTpaHeHne
cBeTa B O4HOPOAHOWA cpege.
ToYeyHbIA UICTOYHMK cBeTa. Jlyy
cBeTa

OTpaxeHune cBeTa. 3aKOHbI
oTpaXKeHus ceeTa. NMocTpoeHme
1306paXKEHNI B MIOCKOM 3epKane
MpenomneHwne ceeta. NMonHoe
BHYTpeHHee oTpaxkeHue. MpeaenbHbIi
Yros NosIHOro BHYTPEHHEro
OTpaXKeHus

NabopaTopHas paboTta «M3mepeHmne
rnokasatens NpPenoMaeHUs CTekna»
JInH3bl. oCcTpoeHne N306paXKeHNin B

buénunoteka LLOK
b11p8://7.elA800.rw/1"0ccab4

bubnunoteka LLOK
b!1p8://7.elA800.rn/1"0cccOc

Bubnuoteka LLOK
b!1p8://.e/1800.rw/1"0cc1e0

bubnunoteka LLOK
b!1p8://T.e/1800.r/1"0cc6l 8

bubnunoteka LLOK
b11p8://T.ei800.rn/1"0cii350

bubnunoteka LLOK
b11p8://1.e11800.rn/1"0ciide0

bubnunoteka LLOK
b11p8://1.eA800.rw/1\0ci716

buénunoteka LLOK
b!1p8://T.e800.rv/1"\0cii67a

buénunoteka LLOK


https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

31

32

33

34

35

36

37

38

39

nnH3e. dopmyna TOHKOW IH3bI.
YBenuyeHume nnH3bI
NabopaTopHas paboTa
«K/ccnepoBaHue CBOIMCTB
N306pAKEHNIA B IMH3AX»

Avncnepcuns ceeTa. CNOXHbIM COCTaB
6enoro ceeta. LigeT. JTabopaTopHas
pabota «HabnwoneHne gucnepcun
cBeTa»

NHTepdepeHums ceeTa. Audpakyms
ceta. AudpakynoHHas pelléTka
MonepeyHoCTb CBETOBbLIX BOJH.
Monspusaynsa ceeta

OnTnyeckme Npmubopbl 1 YCTPOICTBA U
ycnosus nx 6e30nacHOro NpUMeHeHus

"paHMLbl NPUMEHUMOCTH
KNacCUYeckoin MexaHuKm. MocTynaTbl
creumanbHol Teopum
OTHOCUTENIbHOCTM

OTHOCUTENIbHOCTb OAHOBPEMEHHOCTMW.
3amepnieHvie BpeMeHU 1 CoKpaLlleHune
O/HBI

SHeprus n UMNybC PensgTUBUCTCKON
yacTuubl. CBA3b Macchbl C IHEPruen u
MMMNYIbCOM. DHEPrus nokos
KoHTponbHas pabota «OnTuUKa.
OCHOBbI crnewuuansHoOW Teopun
OTHOCUTE/IbHOCTU»

b'1p8://7.e1A800.r/1"Ociiri le

bubnunoteka LLOK
b!1p8://T.ein800.rn/1"0cein22

bubnunoteka LLOK
b!1p8://T.e/1800.rw/1"0c102e

buénunoteka LLOK
b!1p8://T.el4800.rw/10cl 862

bubnunoteka LLOK
b!1p8://T.el1800.rw/1"0clad2

Bubnuoteka LLOK
b!1p8://T.e/1800.rw/1°0c1c68

Bubnuoteka LLOK
b11p8://7.el4800.r/1°0c1B10


https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40

41

42

43

44

45

46

47

48

49

®oToHLI. Dopmyna MNnaHka. IHeprus
1 UMNynbe OTOHA

OTKpbITUE W UCCNefoBaHMe
(oToahdpekTa. OnbiThl A. T
CrtonetoBa

3aKoHbI hoToaekTa. Y paBHeH e
SHWTeHa ana poToaddeKTa.
«KpacHas rpaHuua» oToadgekra

[asneHve ceeta. OnbIThl 1. H.
Nebenesa. XvMuyeckoe LencTBUe
cBeTa

TexHnYecKune ycTpoincTea un
NPaKTUyecKoe NpYMeHeHue:
(hoTO3NEMEHT, POTOAATUMK,
CONHeYHas b6arapesi, CBeTOAMOL
PelleHve 3a4a4 No TeMe «3eMEHTbI
KBAHTOBOW OMTUKMN»

Mogens atoma TomcoHa. OnbIThl
Pe3epopAa No paccesHUIO a-4yacTtul,
MnaHeTapHas Mofesnb aToMa

MocTtynatbl bopa

3nyyeHune v nornoulieHve pOTOHOB
npu nepexoje atoma ¢ O4HOr0 YPOBHS
3Heprum Ha apyroi. Buabl CnekTpoB
BonHoBble CBOMCTBaA YacTuL,. BonHbl
fe bporinga. KopnyckynspHo-
BO/IHOBOW Ayanu3m. CnoHTaHHOe U

Bubnuoteka LLOK
b11p8://.e/1800.rw/1"0c1e16

buénunoteka LLOK
b11p8://7.e/A800.rw/1"0c1Mc4

Bubnuoteka LLOK
b!1p8://7.e1i800.rn/1°0i015e

bubnunoteka LLOK
b11p8://1.e14800.rn/1"01i04a6

bubnunoteka LLOK
b11p8://T.ei800.rn/1°0i0302

Bubnuoteka LLOK
b11p8://1.e/A800.r1/1°0i091a

bubnunoteka LLOK
b!1p8://T.ei1800.rn/1"0ibala

buénunoteka LLOK
b11p8://1.e/A800.r/1"\0inbala

bubnunoteka LLOK
b!1p8://t.ei1800.r1/1"0i0ca8
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51

52

53

54

95

56

BbIHY>KAEHHOE N3NyYeHne

OTKpbITME PagnoaKTUBHOCTU. OnMbIThbI
PesepopAaa no onpefeneHnto cocrasa
pafnoaKTMBHOIO N3TyYeHUs

CsolicTBa anb(pa-, 6eta-, raMma-
n3nydeHus. BanaHue
pPafV0aKTUBHOCTW Ha XXMBbIe
opraHun3mbl

OTKpbITME NPOTOHA M HENTPOHa.
M3oTonbl. Anba-pacnag.
ANEKTPOHHbIN U NO3UTPOHHBIN GeTa-
pacnag. Mamma-usnyyeHue

SHepruna cBA3N HYK0HOB B Afpe.
AaepHble peakunn. AaepHbIi
peakTop. Mpo6nembl, NePCNeKTUBbI,
9KONOrMYECKME acreKTbl A4epHON
3HepreTUKm

AnemeHTapHble YacTuubl. OTKpbITUE
no3uTpoHa. MeTtoabl HabnaeHNUA ©
permcTpauumn sneMeHTapHbIX YacTul,
Kpyrnblin cton «®yHaameHTaNbHble
B3aMmogencTens. EqUHCTBO
(hM3MYEeCKOW KapTUHbI MMpa»

Bupg 3Bé3aHOro Heba. Co3gesaus,
ApKue 3BE34bl, NNaHeTbl, UX BUAUMOE
ABuxkeHue. ConHeyHaa cuctema
ConHue. CofiHe4yHas akTUBHOCTb.
NcTouHnk sHeprum ConHua v 3Bé3f

Bubnuoteka LLOK
b11p8://1.eiA800.r1/1"\0in0612

bubnunoteka LLOK
b!1p8://T.e1i800.rn/1"0in1162

bubnunoteka LLOK
b!1p8://T.ein800.rn/1"°0i1356

bubnunoteka LLOK
b!1p8://1.e1i800.rn/1°0i0e38
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3BE3MbI, UX OCHOBHbLIE
XapaKTePUCTUKU. 3BE3/bI TTIABHOM
MOCJIEIOBATEIPHOCTH. BHyTpeHHEE
cTpoeHue 38€311. COBpeMeHHbIE
MPEICTABICHHS O IPOUCXOKICHUH U
aBosroH COJTHIA U 3BE3]T

58

Muneunsiii [1yTe — Hama I'anaktuka.
ITonoxenue u asuxenue CoiHIa B
I'anaxtuke. I'anaktuxku. Yépuele
IBIPBI B IIpax rajlakTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbmoro B3pbIBa.
PenukroBoe usnyueHue.
MeraranakTuka

60

Hepemennbie npoOeMbl aCTPOHOMUU

61

KonrponbHas pabota «JIeMeHThI
ACTPOHOMHH U aCTPOPUIUKI

62

O6o0maromuii ypok. Pose ¢usukn u
ACTPOHOMUHU B 3KOHOMUYECKOIA,
TEXHOJOTUYECKOH, COIMAILHON U
STUYECKOM chepax AesITeIbHOCTH
YEJIOBEKA

63

O6o6maromuii ypok. Posb u Mecto
(U3MKH U ACTPOHOMUH B
COBPEMEHHOU HAyYHOU KapTHUHE MHUpa

64

O6o0maromuii ypok. Ponb
¢dusngeckoii Teopuu B GOpMUPOBAHIH
NpeAcTaBIeHUN O PU3NIECKOH
KapTUHE MUpa




65

66

67

68

O6o6uaroLwmnin ypok. Mecto
(hM3nMYeCcKor KapTUHbI MMpa B 06LLEM
pAAY COBPeMEHHbIX eCTECTBEHHO-
Hay4HbIX NpeLCTaB/eHUiA 0 Npupose

Pe3epBHbIli YpoK. MarHUTHoe nosne.
JNeKTpoOMarHuTHas NHAyKLnA

Pe3epBHbI ypoK. OnTrka. OCHOBbI
cneymanbHol Teopum
OTHOCWUTENbHOCTK

Pe3epHblli ypok. KBaHTOBas (hm3unka.
ANEMEHTbLI aCTPOHOMUN U
acTpousnku

OBLWEE KOJIMYECTBO YACOB IO
"XPOIrPAMME

68

Bubnuoteka LLOK
b11p8://T.ei800.rn/1\01i 1784
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YUYEBHO-METO/IMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» ®duzuka, 10 kmace/ Makumes ['.5., Byxoeues b.b., Corckuii H.H. nmop
penakiueii [lappenteeBoii H A., AknimoHepHoe 001ecTBO «M31aTenbcTBO

«IIpocseuieHue»

METO/JUYECKHUE MATEPHUAJIBI IUIA YUYUTEJIA

2

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

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



