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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHLEMLIUKA TpenojaBaHus y4yeOHoro npeamera «®Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
oOyuyeHus, a TaKKe YUYUTHIBAET HEOOXOAUMOCTb pPEATM3alUd MEXKIIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeameramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYEHHs] (PM3HKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3ybTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM YpOBHE).

[Tporpamma 1o pu3mke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO F0J1aM 00YUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OONIMX 3aKOHAX MPHUPOJbI, BHICTYyMas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB W SBIICHHM, HM3y4acMbIX XHUMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonmb3oBaHHE M aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaT€pUajoOB C 3aJaHHBIMH CBOMCTBAMH W APYIHX.
W3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BBINOJIHEHUU UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy Kkypca Qusuku s ypOBHS CpeAHEro ooOImero ooOpa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLMUIIBI €ro

MMOCTPOCHMUA.
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Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaomnoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takxke O00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPHUPOAE, TpaHHIaX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3WYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
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3aJJaHHON (PU3NUECKON MOJENBIO, TO3BOJIAIONINE TPUMEHSITh H3yUYEHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KayecTBEHHBIX 3a/1ad IPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBsSICHEHHE TPOTEKaHUsI (PU3MUECKUX SIBICHUNW M TPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOytonme BbhIOOpa (U3MYECKON MOAENU IS CUTYalluu MPaAKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECedYeHHI0 y4dyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 001Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuHeTa (U3MKW WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBIThH
HeoOXouMoe JiabopaTopHoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaMid s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOIIECCOB, OMIUPUUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHU.

JlaGopatopHoe 00O0OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OeCIedrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTopHOTO O00OPYIOBaHUS JOJKHBI OBITh TOCTPOSHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPHUI.

OCHOBHBIMHU LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBanue wHHTEpeca W CTpEeMJICHUS OOYYArONIMXCS K HAyYHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CITIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TO3HAHUSA U (POopMUPOBaHUE
MCCJIEI0BATENLCKOrO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHSI KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (dopMmupoBaHHE yYMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpencTaBICHUNA O poNM (PUBUKU IS Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.
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JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEIyIOMNUX 3a7ad B
nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro 001ero oopa3oBaHus:

e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  o0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (opmupoBaHMe yMEHHN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OoObsiCHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATHUA
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pPa3IUYHBIX 337a4 C $BHO 3aJIaHHOMN
dusznyeckoil Monenbplo, 3aJay, MOAPa3yMEBAIOIIMX CaMOCTOATEIHHOE
co3anre GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBMYECKUX OCHOB M TPHUHIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIMSHUS Ha OKPYKAIOUTYIO
cpeay;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEFHOTO TUTAHUPOBAHMS W TPOBEACHUS
(GU3NYECKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuu MHGOPMAIIHH,
OTIpEJICIICHHS IOCTOBEPHOCTH MOJIYYEeHHOTO pe3yJsIbTaTa;

e CO3JIaHWE YCIOBHUM JJISi Pa3BUTHUsI YMEHHUM MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha usyuenue ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpOBENCHMUST JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.
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COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMelIeHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe  nBmKeHHWE. [[BUKEHHWE  MaTrepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. LleHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.
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HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

H3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BPEMEHH IMPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBUKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3yueHnne nBUXKEHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['aynmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoabxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokosd. Kosddumument tpenus.
Cuiia conpoTUBIIEHUS MPU IBUKEHUU TEJIa B AKUJIKOCTH WM rase.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaumieHus. llnewo cumibl. YcnoBug
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.
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Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3yuyenue nBuKeHUs1 OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pE3UHOBOM 00paslie, OT uX AehopMaluu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKkoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynec MarepualibHOM TOYKM (T€da), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PaGora cuibl. MOIHOCTB CHJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOYku. Teopema 00 W3MEHEHUH
KMHETHUYECKOW SHEPTHH.

[ToTennmansHas DHEPTHUSL. [ToTeHnmansHas DHEPTHUs yIpyro
neopMupoBaHHOM — mpyxkuHbl.  [loTeHuManpHass SHepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUHMANbHblE  Cuibl.  CBa3b  pabOTHI
HEIMOTCHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM DSHEPIMM CHCTEMBI TEll
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IPY>KUHHBII UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa NOTEeHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEPIuu
TeJIa Ha PUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJAMHAMUKA
Tema 1. Ocrosbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep ABUKEHUS W
B3aMMOJICMCTBUSI YaCTHIl[ BelecTBa. MOJIEIM CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPJBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.
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TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama Temmneparyp
Llenbcus.

Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OneITsl, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Monens, WuTroCcTpUpyomas Ipupoay AaBICHUS Ia3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS WJ€ANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIIACCHONM KOMHATE HAa OCHOBE WM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3yXa B HEW.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U ciocoObl €€ n3mMeHeHus. KonnuectBo TemioTsl U padota. BHyTpeHHs s
HEpPrus  OAHOATOMHOTO  WJACAJbHOrO  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 aagmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJIMHAMHMKHM K u3orpoieccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.
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TeruoBpie  mammHbl.  [IpuHOUWNBI  OEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBHIX MamuHax. Kodap@uIMEeHT MoIe3HOro
nerictBus TerwtoBod mamuHbl. [{ukn KapHo m ero ko3¢ @duIMEHT MOIE3HOTO
JNENUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEeHHEH HSHEpruy Teja MpU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnpiT 1mo anauabaTHOMY paCHIMPEHUI0 BO3JayXa (OMBIT C BO3YIIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpucTayum3anus. Y aenbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYYEHUSI COBPEMEHHBIX MaTE€pUaJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJICHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pazneua 4. daekrpoamHamMuka
Tema 1. Inekmpocmamuka
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OnekTpuzanus Tel. ODJEeKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, DUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3IEKTPUYECKU 3apsia.
OnekTpudeckoe mnoje. Hanpsok€HHOCTH  anmekTpudeckoro mnoiid.  I[IpuHuun
CYyHEPIO3ULAN BJICKTPUUECKUX MOJiel. JIMHMK HanpspKEHHOCTH AJIEKTPUUYECKOTO
TIOJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM M AUARJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwvsnexktpuyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHcaTop. DIeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsKEHHOTO KOHAEHCATOPA.

TexHu4eckrue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUIECKOW NPOHUIAEMOCTH.

DHeprus 3apsHKEeHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEeKTPUYECKOE CONPOTUBIICHUE. Y AECIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenbHOE, MapALICIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi enu. KopoTkoe 3aMbIKaHuUE.

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne ucx.-58 ot 06.02.2024. UcnonHutens: Maneesa I.P. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 11 3 50. CTpanuua cosaara: 06.02.2024 17:49 =¥ TATAPCTAH



OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTb
COMPOTHUBJIEHUS] METAJUIOB OT TeMrepaTypbl. CBEpXIIPOBOAUMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. Cob6cTBeHHas U MpUMECHast MIPOBOJUMOCTD
noJIynpoBOJHUKOB. CBoicTBa p—n-niepexoia. [lomynpoBoHUKOBBIE TPUOOPHI.

OnexkTpuyecknuid TOK B  pacTBOpax M  paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKA, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIIN TM0/1, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHre cUiTbl TOKA U HANIPSIKEHUS.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuania.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBHUCUMOCTb CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomwl

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 10 kiacce OCyHIECTBISIETCS C
YY4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTUKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HaOJIIOACHHE, FIKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboia, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
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CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJIUHAT, CI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABMKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEII00OMEH JKUBBIX OPraHU3MOB (BHABI TEIUIONEpPEIaur, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIUJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTUYECKAS IUCCOLMAIS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JIBMKEHUN C HMCIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIUITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAaHECHUSA
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIPyTHe), JABUTATEIb BHYTPECHHETO
CropaHusi, mapoBasi TypOHUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJYYEHUsS. COBPEMEHHBIX MATEPUAIOB, B TOM YHUCIEC HAHOMATECPUAIIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KVIACC

Paznen 4. DiaekTpoauHaAMHUKA

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHbIE ~ MarHuThl.  B3auMoaelcTBHE  TOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JMHUNA MarHUTHOMN
WHYKIIUH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBre NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaITPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOM YacTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHON
WHIYKIUU. OJEKTPOJBIXKYIAS CUla HWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
IIPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.
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[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBIEGHME CAaMOMHIAYKUUHU. OJIEKTPOABMXKYLIas cuja
CaMOMHAYKIIHH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHudeckrue yCTPOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TIOJISL.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHHS
MAarHUTHOI'O MOTOKA.

SIBeHrEe CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpOMAzZHUMHblE KOJ1€0AHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonunyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza koseOaHUU.
[IpyXVHHBIN MasATHUK. MaTreMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwmii. [IpeBpareHue sHeprUM NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCaIbHOM KOJIeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHuTHEIMU KoJiebanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYpE.

[TpencraBienue o 3aTyxarouiux KojeOaHusX. BrIHYX€HHbIE MEXaHHUUECKUE
kosieOanus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.
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[lepemenHblii TOK. CHHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa W
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpeOICHUE AIEKTPUUECKON
DHEPIUU. DKOJIOTMUECKUE PUCKHU MPU IIPOU3BOACTBE IEKTpodHEepruu. Kymnbrypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUM B ITIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, IMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBaHue mapamMeTpoB KOJIEOATENbHOM cHUCTEMbl (IIPYXUHHBIA WIH
MaTEeMaTUYECKUI MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBaHue CBONCTB BBIHYKIEHHBIX KOJI€OaHUIA.

HabGmronenue pe3onanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onaHc mnpu 1OCIENOBATEIIBHOM COCAUMHEHUU PE3UCTOpa, KaTyLIKU
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopens THHUYN IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MalbIX KOJeOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBane NEPEMEHHOIO TOKa B LENH W3 IIOCIENOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHUusT W JUIMHA BOJIHBL. llomepeuHble M TIPOJOJIBHBIE  BOJIHBI.
HNuTtepdepenius u nuPpaknust MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHo#t BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE, MPEIOMIICHUE, MOspU3aus, Audpakuus,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeneBUAEHUS. Paguonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.
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TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUHUK 3BYKa.

HaOnronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnronenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4aCcTOTOM KOJeOaHUH.

HUccnegoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJIH: OTpa)X€HHUE,
pesioMJICHUE, MOJspu3aus, udpaKuus, uHTephepeHITus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojg MOJIHOTO
BHYTPEHHETO OTPaKCHHUS.

HMucniepcust cBera. ClioxHBIN cocTaB 6esoro cBera. LIBer.

ColOuparomue W pacceuBaromyde JuH3bL. ToHKas JuH3a. DOOKyCcHOe
paccTosiHME W ONTHYECKash cujla TOHKOM JuH3bI. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBelIUYEHUE,
JABAEMOE JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAJE€HUU MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE TMPUMEHEHWE: OYKH, JyIa,
doToamnmapat, TPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu
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[IpssMonMHEHOE pPACHPOCTPAHECHUE, OTPAXKEHHUE M NPEIOMIIEHHUE CBETA.
OnTuyeckre mpruOOpBHI.

[TomHOE BHYyTpEeHHEE OTpakeHre. MoJiesib CBETOBOAA.

HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.

Mojenu MUKpPOCKOIIA, T€JIECKOIIA.

Hab6mronenune naTepdepennu cBera.

Hab6mronenune nudpakium ceera.

HaGmronenue nucnepcuu cBera.

[TonydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaOnronenue noyisipuzaiiuu cBeTa.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3Mepenue nokaszaress NpeioMIICHUS CTEKJIA.

HccnemoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKYyM€, IPUHLIMI OTHOCUTEIIBHOCTH DUHILITEIHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DOHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIIITUBUCTCKON YaCTULIBI. DHEPTUS
MTOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpriTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbororddexra. YpaBuenue DiHmTeHa 17151 PoToddPdexra. «KpacHas rpaHuiiay
dboTtoaddexra.

JlaBnenne cBera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToIaTYNK, COJTHEUHAs1 OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otorh(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.
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HccnenoBanne 3akoHOB BHeMIHET0 (poTodddekTa.

Ceroauo.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u mormonieHue
¢$OTOHOB TpU TEpexoie aroMa C OJHOTO YPOBHSI DHEPrMM Ha Apyroi. Bumabl
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BousiHOBBIE cBoOMicTBa yacTtull. Bonnbl 1e bpoitis. KopryckyisipHO-BOJIHOBO#M
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPATbHBIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAHTOBbII KOMITBIOTE.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Hab6nronenue TMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIHUE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopna  mo  ompepeneHutro  cocrasa
panuoakTuBHOrO wu3nydeHus. CpoiictBa anbda-, Oera-, ramma-u3IydeHHUs.
BnusHue pagoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE MpPOTOHA M HeWTpoHa. HyknmonHas monens siapa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbsba-pacnan. ODNEKTpPOHHBIM U TO3UTPOHHBIN Oerta-pacman. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepext macchl siapa.

SnepHble peakuuu. JleneHue u CUHTES sIep.

Anepuriii peaktop. TepmosimepHwiii cuuTe3. [IpoOnembl ¥ MEPCHIEKTUBBI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI I€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTHUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HaOIOIEHNS U PETUCTPALIUU AIEMEHTAPHbBIX YaCTHIL.

dyHIaMeHTalbHbIE B3aUMOJIEHCTBUA. EAMHCTBO u3nyueckoi KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIit peakTop, aToMHast Oomoa.
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Llemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckui sxcnepumenm, 1abopamophvie pabomol
HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

Otansl pa3BUTHS acTpoHOMUU. [IpUKknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3/bI, IJIAHETHI, UX BHUJIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM KiIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABIEHUSI O MPOUCXOXKACHUU U 3Botonu ConHIa u
3BE3]1. DTambl )KU3HU 3BE3.

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HabGmronenus: HeBOOPY>KEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs TTOJIOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HabGmrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o0maromniee NOBTOPEHUE

Ponp ¢u3ukm u acTpOHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATHYECKOU c(hepax nesTeTbHOCTH YEeJIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4yHOH KapTUHE MHPA, POJIb PU3NUECKON TEOPUH
B (opMHUpOBaHMM MpEACTABICHUNW O (PuU3MUECKOH KapTUHE MHUpa, MECTO
bu3MYecKO KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MesxknpeaMeTHbIe CBSI3H
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Nzyuenne xypca gusuku 0a3oBoro ypoBHsa B 11 kjacce ocyIiecTBisieTcs ¢
y4ETOM COJAEPIKATENBHBIX MEXKIPEAMETHBIX CBA3€d C KypcamMH MaTeMaTHKH,
Oumonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Meocnpeomemnvie nonwsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumnore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CHUCTEMbl YPaBHEHUW, TPUTOHOMETPUUYECKHE
GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMH, MPU3HAKK MOAO0O0US TPEYTOJIHHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonoecusa: »nektpuueckue SBICHUS B JKMBOW MpUPOAE, KoJieOaTeIbHBIC
JBH>KCHUSI B )KMBOM MPUPOJIE, ONITUYECKUE ABJICHUSI B )KUBOW MPUPOJIE, IEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAILIMYECKAsE CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaJIN3.

l'eocpagusa: wmarHuTHBIE TIONIOCAa 3€MJIM, 3aJIeKd MArHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocusi: JIMHUAWA 3JEKTPOINEpEady, TeHepaTop NEPEeMEHHOro TOKa,
ANIEKTPOABUTATENh, WHAYKIIMOHHAS T€4Yb, pajaap, PaJAUONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeYHasi barapes.

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne ucx.-58 ot 06.02.2024. UcnonHutens: Maneesa I.P. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 20 3 50. CTpanuua cosaaHa: 06.02.2024 17:49 =¥ TATAPCTAH



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIUN 00YYaIOIIErocsi Kak akTUBHOIO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIECSTEIBHOCTh B MHTEpPECAX TPaXIaHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:
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ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucyero pu3n4eckon Hayke;

S) Tpy10BOI0 BOCIIMTAHMS:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHHIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0J10rH4eCKOro BOCIIMTAHNS:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, OCO3HAHUE TIJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MpodIieM;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE ICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaNmpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHKE;

7) UEHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISTH  MPOEKTHYID U HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh 1N JACSITENIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU UX
JOCTYKCHUS,
BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbI ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaATbHBIX M HEMAaTEPUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh, OIICHUBATH COOTBETCTBHUE PE3YIHTATOB
IEJIM, OLICHUBATh PUCKH TIOCIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
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ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:

BJIaJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHHS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalud, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3JIaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISBJISITh TNPUYMHHO-CJICACTBEHHBIC CBS3M U AaKTyaJIUM3UpOBATH 3ajiady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMETPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBAaTh IMOJYYEHHBIE B XOAE PEUICHUA 3aJlayd pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh X JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHUWA 10 (HU3MKE B NPAKTUYECKYIO OOJIACTh
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] MH(POpManuu (PU3HUECKOTO COJAEPKAHMS W3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIIBHO OCYLIECTBIATh IOUCK, AaHAIMU3,
CUCTEMATHU3AIMIO U HHTEpIpETaruio MHPOPMAIMK PA3IUYHBIX BHUIOB U (HOpM
MIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJB30BaTh  CpPEeACTBa  HMH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX
3aad ¢ CcoOMofeHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHrs, TNPaBOBBIX W  JTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACPKAHWA B PaA3IUYHBIX (GopMarax cC
y4€TOM Ha3zHaYeHUs] UHPOPMAIIUU U TIEIICBOM ayIUTOPHH, BEIOUpAsi ONITUMATLHYIO
dbopMy TIpeCTaBICHUS I BU3yJIU3AIUH.
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KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1elCTBHS:

OCYHIECTBJISATh OOIIEHHME Ha Yypokax (U3MKKM U BO BHE-YPOUHOM
JEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPEJICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
padoThI;

BBIOMPATh TEMAaTHUKy W METOJAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEN KaKJI0I0 YJIEHA KOJIJICKTUBA;

IIPUHUMATh  LEJIM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH WU
KOOPJMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacrpeniensiTh pojid C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXKAON0 YYaCTHUKA KOMAaHIbI B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3IMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3ajJ1a4, [JIaH BBITOJIHEHUS MPAKTUUYECKON pabOThI ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIMIMH B 00JIacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
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JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B NIESTEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BIAJCTh HABBIKAMH  IIO3HABATENbHOH  pediekcuu KaKk  OCO3HAHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HMX PE3ylbTaTOB H
OCHOBaHMUI;

WCITOJIB30BaTh MPUEMBI PeIICKCUU ISl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX TMpH aHallu3e pe3yibTaToB
NEeATEeTLHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrHMX TMPH aHalM3e pe3yibTaToB
NEeSTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce AoCTWKEHUS TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEPILICHCTBYETCS HIMOIIMOHATLHBIH UHTEJIEKT, MpeAnoararonuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOUAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE 3MOIITMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATIBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI
K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:
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JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUaAJIbHAs CUCTEMa OTCUYETA, a0COJIIOTHO TBEPIOE TEJNO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUH 3apsij PU PEIICHUH (PU3NYECKUX 3a]1aY;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUH CTPOCHMS BELIECTBA U
IEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSIMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TMaJ€HUE TeJ, ABMUKEHUE [0 OKPYKHOCTH, HHEpLUS,
B3auMoieicTBUe Ten, TUPQy3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEN
U TBEPJBIX TeJ, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, HCIIAPEHUE, KOHICHCALMs, IUIABJICHUE, KPUCTAJUIA3ALMs, KUIICHUE,
BJI&KHOCTH BO3/lyXd, OBBIIIEHUE TaBICHUS ra3a IPU €r0 HarpeBaHUM B 3aKPBITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OINKCHIBATh MEXAHUYECKOE JBMKEHHE, UCIOJIb3Ys (PU3MUECKUE BEITUYMHBI:
KOOpAMHATa, IyTh, I[EPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIa,
VMMITYJIbC T€JIa, KUHETUYECKasl dHEprus, NMOTCHUHAIbHAS JSHEPIUs, MEXaHU4YECKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU NPABUIBHO TPaKTOBATh
(Gu3NYeCKUi CMBICH HCIHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS M EIUHUIIBL,
HaXoAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEITUUYHMHY C JPYTUMU
BEJIMYMHAMU;

ONMUCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCIONBb3ysl (PU3MYECKME BEIWYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKash HEPrus XaOTHYECKOrO0 IBWKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIIOTbI, BHYTPEHHSs 3HEprus, padbora rasa,
KO3 (PUIIMEHT TMONE3HOTO JAEWCTBUS TEIUIOBOTO JBUTaTelsl; NpPH ONUCAHUU
NpaBUJIBHO TPaKTOBaTh (U3MUECKUI CMBICT MCHOJB3YEMbIX BEIWYMH, HUX
00O3HAaYeHUsT W EAUHUIBI, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIIME JAHHYIO
(bu3NYECKYIO BEIMYUHY C IPYTUMU BEIUUYHNHAM;

ONMCBHIBATh U3YUYEHHBIE MIEKTPUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEIUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE TOJIE, HANPSXKEHHOCTD TMOJIsl, TOTEHUIMAI, PA3HOCTh MOTEHIMAJIOB,;
OpU ONHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, X OOO3HAUEHMs] U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUYUHY C IPYTUMH BEJIMYMHAMY;
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aHANMM3UPOBATh (PU3UUYECKHUE MPOIIECCHl W SBIICHUS, UCIIONB3Yys (PU3HUECKHE
3aKOHBI Y MIPUHIIUIIBL: 3aKOH BceMHUpHOro Tsarotenus, I, 11 u III 3akons HeroTOHA,
3aKOH COXPAHEHUSI MEXaHMYECKOW SHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHIMI CYNEPIO3UIIMA CHJI, TPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBSA3b CPEHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIIEKTPUUECKOT0 3apsifa, 3akoH KyloHa, mpu 3TOM pasiiiyaTh CJIOBECHYIO
GOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JACHCTBUS  MAIllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuarh YCJIOBUS UX O€30MaCHOTO HCIIOJIh30BaHUS B
MOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI M0 HCCJIEJIOBAHUIO (PU3UYECKUX SBJICHUM U
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBIISAThH MPSAMbIC U KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (PU3NUYECKUMH  BEJIMYMHAMH  C
UCIIOJIBb30BAaHUEM TMPSMBIX W3MEPEHUH, MPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMUH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIBCKON U TPOCKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIB3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoMUMbIe NI €€ PeIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJTYYE€HHOT0 3HaueHUsI (PU3UIECKON BEJIMUUHBL;

pelaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEPOTUBOPECUUBYIO
LEMOYKY PACCYKICHHII C OMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHC ABIICHUS,
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UCIIOJIb30BaTh ~ MPU  PEMIEHHH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUIS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJCTaBJICHUs y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYXKAIOIIEro MHpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpEE;

paboTaTh B Trpynmne C BBIIOJIHEHUEM pa3IMYHBIX COIMATIBHBIX PpOJEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACpPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU PEUIeHUU (PU3MUECKHUX
3a/1ay;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJCHUCTBUE
MAarHUTOB, JJICKTPOMArHUTHAS WHAYKLHS, JIEMCTBUE MAarHUTHOIO TMOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTephepeHnus, audpakuus W TOJSpPU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJIa, €CTECTBEHHAas U MCKYCCTBEHHad

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  PAa3JIMYHBIX  Cpel) U

JIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCTHONB3YsAd (U3UYECKUE BEITHYMHBIL:
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ANEKTPUUYECKUN 3apsil, CHJIa TOKA, JIEKTPUUYECKOE HAMPSKEHUE, IIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOJBIDKYIAs Cuia, paboTa TOKa,
WHJYKIUST MarHUTHOTO TMOJsA, cwia Awmmepa, cuia JlopeHiia, MHIYKTUBHOCTb
KAaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ W YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij M Cujla TOKa B MpOoIEecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJIeOaHWUU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CUJIa JIMH3BI, MPU OMHUCAHWHM MPABUIBLHO TPAKTOBATH (PU3HUCCKHIMA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, MX OO0O3HA4YeHHs U EAUHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (DU3WYECKYI0 BEIUYUMHY C JAPYTUMH
BEJINYNHAMU;

OMHUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
dbu3nyecKkre BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBA3U
aATOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAUYCHMS M EIUHMIIBI, YKa3bIBaTb (DOPMYIIbI,
CBSI3bIBAIONIME JAHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTUMU BEJIMYUHAMH,
BBIYUCIISIT 3HAaUEHUE (DU3UUECKON BETUUMHBI;

aHAIM3UPOBaTh (PU3MUYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MAPaJIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO PacipoOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCa, 3aKOH COXpPAaHEHUs
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocrynartel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3ndaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHHUMOCTH;

ONPENIENATh HANIPABICHUE BEKTOPA UHAYKIIMH MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OIHCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU STOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OpYAOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIHpPOBaTh BHIBOIBI,
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OCYILIECTBISTh MPSIMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, PU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO HM3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3WYECKUX BEJIUYUH C HCIIOJIb30BAaHUEM
OpsIMBIX M3MEPEHMH: INpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3yabTaThl MOTYYEHHON 3aBHUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, JenaTh BHIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

co0ro1aTh npaBuia 0€30MacHOTO TpyJa MPHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax Yy4eOHOTrO SKCIEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCHOJIB3Ys (PU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4U
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYMHBI U (HOPMYIIHI,
HEOOXOAUMbIE I €€ PElICHHs, TPOBOJUTh PACUYEThl U OLEHUBATH PEATbHOCTh
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

penaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HAa H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIIOJIB30BaTh  MpPU  PEIIEHWH  Y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
U TIPEICTABJICHUS YYCOHOW M HAy4YHO-TOMYJISIPHON HMH(POPMAIINH, TTOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJIy4aeMyt0 HH(OPMAILIUIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAallMH, NOpUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOrO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME MPOILIECCOB OKPYKAIOIIETO0 MHpA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTatb B TpYyIIE C BBIIOJHEHUEM pPAa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYNIbI, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTPUBAEMON TPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. DUZUKA U METOJbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3rKa ¥ METOIbl HAYYHOT'O ITO3HAHUS 2 bubmorera [JOK
' ARL Hays https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunammica 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
23 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.rw/7f4 172
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBEI TEPMOAHHAMHKIL 0 https:/m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
. A .
3.3 rperaTHble COCTOSIHUA BEIIECTBA 5 hitps-//m.cdsoo.ru/7f4 1bf72
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®da3oBbIe IEPEXOBI
Uroro no pazgeny 24
Pa3znen 4.‘ QJIEKTPOAUHAMHUKA
4.1 DNIeKTpOCTaTUKA 10 1 E;I:::I/I//I;f;(sigg/sﬂwﬂz
49 ITocTtosHHBIN MEKTPpUUYECKUN TOK. TOKH B 12 1 bubnnoreka [HOK
pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 3
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszpen 1. JIEKTPOIMHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 1 1 3 bubnuorexa [JOK
' AHAYKLIWS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJe0anus https://m.edsoo.ru/7f41c97c
MexaHu4ecKue U AIEKTPOMAarHuTHbIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24
Pasnen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 | bubnuotexa [JOK
' OTHOCHUTEITBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6nmoreka [JOK
4.1 7
DIIEeMEHTHI KBAHTOBOW ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
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bubmuoreka [JOK

4.2 C 4
Thoctue atoma https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bu6mmoreka [IOK

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

Wroro no pasaeny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
1 4
6 Obobmaiomee nosTopenue https://m.edsoo.ru/7f41¢c97¢
Wroro no pasaeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

Cpoxu usyyeHust

®usuka — Hayka o npupoje. Hayunbsie METOABI IO3HAHUS
OKPY’KaIoILero Mupa

Ponb u mecTo ¢pusuku B GOpMUPOBAHHHM COBPEMEHHON
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOU JESITEIIbHOCTU
TroIei

Mexanndeckoe nprkeHne. OTHOCUTEIBHOCTh
MEXaHMYECKOro JBHUxkeHus. [lepemernienne, CKopocTb,
YCKOpEHHUE

01.09-07.09

08.09-14.09

PaBHOMEpPHOE IPAMOJIMHENHOE IBUKEHHE

PaBHOYCKOpCHHOG HpﬂMOJ’IHHCﬁHOC JABHOXXCHHUC

15.09-21.09

CBoOomHOE majieHue. Y CKOpeHue CBOOOTHOTO TaICHUS

KpuBonuHneliHoe aBuxeHUE. J[BH>KeHNE MaTepruaabHON
TOYKH IO OKPYKHOCTH

[IpuHumn otHOocuTensHOCTH ["anunes. MHepunanbHbie
cucremsl orcuera. [lepseiit 3akoH HeroToHa

22.09-28.09

10

11

Macca tena. Cuina. [lpunnun cynepno3unuu cui. Bropoit
3ak0H HBIOTOHA JU1s1 MaTepHAIbHON TOYKH

Tperuii 3akoH HproTOHA I MaTEpUaIbHBIX TOUEK

3akoH BceMupHOro TsaroreHus. Cuna tsokectu. [leppas
KOCMHYECKasi CKOPOCTh

29.09-05.10

06.10-12.10

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena
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13

Cuna tpenus. Koappunuent tperns. Cuna
CONPOTHUBIICHUS MIPU JABM)KEHHUH TeJla B )KUAKOCTH HITH ra3e

13.10-19.10

14

15

16

[TocTynaTenbHoE U BpamaTeabHOE JBUKEHUE a0COIOTHO
TBEpAOTrO Tesa. MomeHT cuibl. 1lnedo cuibl. Ycinosus
paBHOBECHS TBEPIOTO TEJIA

Nmnynbc maTepuanbHOW TOYKH, CUCTEMbBl MaTEpUATIBHBIX
To4eK. MIMIynbC Cuiibl. 3aKOH COXpAaHEHUs UMITYJIbCa.
PeaxkTuBHOE NBUKEHUE

Pabota u MOIIHOCTBH CHIJIBI. Kunernueckas OHCPIrua

MaTepuaibHOW Touku. Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPTUN

20.10-26.10

17

[TorenunaneHas sHeprus. [loTeHnHanbHasA SHEPIUs
ynpyro aepopmupoBaHHOi npykuHbl. [loTeHnmanpHas
SHeprus Tesa BOJU3U MOBEPXHOCTH 3eMIIU

10.11-16.11

18

HOTGHIII/IaJIBHI)IG 1 HCIIOTCHIIUMAJIBHBIC CUJIBI. CBs3b
pa6OTI)I HCIMMOTCHIHMAJIBHBIX CHJI C UBMCHCHUCM
MEXaHUYIECKOM SHEPTHUU CUCTCMBI TCII. 3aKkoH COXpPaHCHUMA
MEXaHUYEeCKOM OHCPIrun

19

20

21

JlaGopaTtopHast pabota «MccienoBanue cBsi3u pabOThI
CHJILI C U3MEHEHUEM MEeXaHHYEeCKOU SHECPTrUU TCjia Ha
MIPUMEpE PACTSHKCHHSI PE3HHOBOTO JKTyTa)

KonrtponsHas pabora no reme «Knnemaruka. J[nHamuka.
3aKOHBI COXPAaHEHHSI B MEXAHHUKE)

OcHOBHBIE TIOJI0KEHUS MOJIEKYISIPHO-KMHETHYECKOM
teopun. bpoyHnoBckoe asmkenue. Auddysus

17.11-23.11

24.11-30.11

22

XapakTep ABUKEHUS U B3aUMOJICHCTBUS YaCTHI BEILIECTBA.

Mojenu cTpoeHus ra3oB, )KUIAKOCTEN U TBEPABIX TEI
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3 Macca monekyn. KonnuectBo Bemectsa. [locrosannas 01.12-07.12
ABoranpo
4 TermmoBoe paBHOBecue. TemnepaTypa u €€ H3MEpEeHUeE.
IIxana remneparyp Llenbcus
25 Nneanbnsiii ra3 B MKT. OcnoBHoe ypaBHeHue MKT 08.12-14.12
AOcomoTHas TemrepaTypa Kak Mepa cpeiHen
26 KMHETUYECKON IHEPTUM IBUKEHHS MOJIEKYII. Y pPAaBHEHUE
MenneneeBa-Kianeiipona
27 3akoH /lambToHa. ["a30BbIC 3aKOHBI 15.12-21.12
)3 JlaboparopHnas pabota «lccnenoBanue 3aBUCUMOCTH
MEX]ly IapaMeTpaMu COCTOSHUS Pa3peKEHHOTO ra3a
79 N3ormporieccsl B HacaIbHOM Ta3e U UX rpaduueckoe 29129812
MIPE/ICTABJICHHE
BuyTpeHHss sHEprus TepMOAMHAMUYECKON CHCTEMBI U
30 cnocoObl e€ n3meHenust. KoamuectBo TemsioTel v padoTa.
BuyTpenHss sHeprust 0IHOATOMHOTO HACAIbHOTO raza
31 Bunae! rerionepenaun 9.01-15.01
39 VnenpHas TEIIOEMKOCTE BenlecTBa. KoaIn4ecTBO TEILUIOTEI
npu Tervionepenave. AauadaTHelil mpouecc
1 [lepBbIil 3aKOH TEPMOJIMHAMUKHU U €r0 IPUMEHEHUE K 16.01-22.01
M30IpoIeccam
34 HeoOpatumocTs mporieccoB B mpupoae. Bropoii 3akoH
TEPMOJAMHAMUKH
35 [Tpunmun gevicteus n K11/ TenmoBoi MamyHbI 23.01-29.01
36 Hukn Kapno u ero KIIJ{
37 DKOJIOTHYECKHE TTPOOIEMBI TEIJIOIHEPTETHKH 30.01-05.02
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38 Ob6o6maromuii ypok «MomnekyinsipHas ¢puznka. OCHOBBI
TEPMOIMHAMUKI
KonTponpHas padora o teme «MonekynsapHas pu3HKa.

39 06.02-12.02
OCHOBBI TEpPMOAMHAMUKI

40 [TapooGpa3oBanue U KoHaeHcalus. Vcrapenre u KumneHue
AOCOIIIOTHASI U OTHOCUTEJIbHAS BJIAXXKHOCTH BO3/TyXa.

41 . 7 13.02-19.02
Haceiennsrii nap
TBépnoe teno. Kpucramnuueckue u amopgHbie Tena.

42 AHHN30TpONUs CBOMCTB KpUCTAIOB. JKHUJIKHE KPUCTAILIIBL.
CoBpemeHHbIE MaTepUallbl
[InaBnenue u kpucTauU3anus. Y aelbHas TeIioTa

43 P 20.02-26.02
riasnenus. Cyonumanus

44 YpaBHeHUE TEIIOBOTO OanaHca
DneKkTpu3anus Tell. DNEKTpUIecKui 3apsa. JIBa Buga

45 P P P 27.02-04.03
ANEKTPUUECKUX 3aPSI0B

46 [TpoBOAHMKY, TUANEKTPUKU U TIOTYITPOBOIHUKHU. 3aKOH
COXpaHEHHUs JEKTPUUYECKOTO 3apsia
Bsaumonetictsue 3apsinoB. 3axoH Kynona. Toueunsrii

47 e 3ap Y 05.03-11.03
AIEKTPUUECCKUIN 3apsi]T
Hanpspx€aHocTh anekTpudeckoro nois. [Ipuamun

48 CYNEPIIO3UINH JIEKTPUUECKUX nosel. JInnun
HANPSOKEHHOCTH
PaGora cun sanexTpoctaruueckoro noius. [Torenmman.

49 p 12.03-18.03
Pa3nocTh noteHnnanon

50 [TpOoBOTHUKY ¥ AUDIIEKTPUKH B JICKTPOCTATUIECKOM TIOJIC.
JusnexTpudeckas MpOHUIIAEMOCTh
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51

OnexrpoéMkocTs. Konnencarop

19.03-25.03

52

53

DNeKTPOEMKOCTh TIOCKOT0 KOHJIEHCATOpa. DHEPIus
3apsKEHHOT0 KOHJEHCAaTopa

JlaGopaTtopHas pabota "M3mepeHne 31eKTpOEMKOCTH
KoHieHcaTopa"

02.04-08.04

54

[IpuHLMI 1EeHCTBHS ¥ IPUMEHEHHUE KOHIEHCATOPOB,
KOIMPOBAJIBHOIO almnapara, CTpyruHOro puHTepa.
DIEeKTpOCTaTUYECKAas 3allUTa. 3a36MIICHUE
3JIEKTPOIIPUOOPOB

55

DNEeKTPUYECKUN TOK, YCIOBHUS €r0 CYLIECTBOBAHMUSI.
[Toctosinnbiii Tok. Cuna Toka. Hanpsixenue.
Conporusnenue. 3akoH OMma /1715 yyacTKa Henu

09.04-15.04

56

57

[TocnenoBarensHOE, MapaieabHOE, CMEIIaHHOE
COeIMHEHHE NMPOBOIHUKOB. JlabopaTopHas paboTa
«M3y4yeHne cMenIaHHOTO COSTUHEHUS PE3UCTOPOBY

PaboTa 1 MOLITHOCTB 3JEKTPUUECKOr0 TOKA. 3aKOH
[xoyns-Jlenna

16.04-22.04

58

3axon OMa 1711 IOJIHOM (3aMKHYTOM ) JIEKTPUYECKOM
nenu. Kopotkoe 3ambikanue. JlabopaTopHas pabora
«M3mepenne DJIC uCTOUHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

59

DIeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX METAJUIOB.

3aBHCHMOCTD COIMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPHI.

CBepxInpoBOAUMOCTh

23.04-29.04

60

61

DJIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
IIy4KOB

HOJIyrIpOBOI[HI/IKI/I, HX COOCTBEHHAs U InpuMecHas

30.04-06.05
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npoBoIUMOCTh. CBOMCTBA p—n-niepexoa.
[TorynpoBOIHUKOBBIE TPUOOPHI

62

63

64

DNEKTPUYECKUA TOK B paCTBOPAX M pacIljiaBax
AIIEKTPOJIUTOB. DIEKTPOTUTHUECKAS TUCCOIIUAIIHS.
DIIEKTPOIHN3

DJIEeKTpUUYECKUH TOK B Tazax. CaMOCTOSITEIbHbBIN U
HECAMOCTOSITENbHBIN pa3psia. Monuus. [1nazma
DeKTpuYecKre MpuOOPHl U YCTPOMCTBA U MX

IPaKTUYECKOe puMeHeHue. [IpaBuia TeXHUKH
0€30I1aCHOCTH

07.05-13.05

65

66

67

O6o06maromuii ypok «JIeKTpOAHHAMHUKA)
KonTponbsHas paboTa o reme «DIEKTPOCTaTUKA.
[TocTOosTHHBIIH ANEeKTPHUUSCKHUI TOK. TOKH B pa3IMYHBIX
cpenax»

Pe3sepBHbIii ypok. KonTponsHas padoTa o teme
"OnexTpoauHamuka'

14.05-20.05

21.05-27.05

68

Peseprubiit ypok. O6o0maronuii ypok mo temam 10
KJjacca

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68
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11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

Cpoxu usyyeHust

ITocTositHHBIE MarHUTHI U UX B3aUMOJENCTBUE. MarHuTHOe
nosie. BekTop MarHuTHOM MHAYKIMH. JINHUY MarHUTHON
UHIYKIHUH

MaruauTtHoOe nose NpoBOJHHUKA C TOKOM. OnbIT Dpcreaa.
B3aumoneiicTBue NpoBOIHUKOB C TOKOM

01.09-07.09

JlaGopaTtopHast pabora «3yueHne MarHuTHOTO TOJIs
KaTYIIKU C TOKOM»

08.09-14.09

JleiicTBrEe MarHUTHOIO 10JIsE HA IPOBOJIHUK ¢ TokoM. Cuna
Awmriepa. JlaboparopHast pabota «lccienoBanue qeicTBus
MIOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»

JlelicTBuE MarHUTHOTO MOJIS HA ABMKYLIYIOCS
3apspkeHHyro yactully. Cuia Jlopenna. Pabota cuiiel
Jlopenua

OnexkTpoMarHuTHast HHAYKIMs. [10TOk BekTopa MarHUTHOM
uHAykKuud. J/1C nHayKuun. 3aK0H IEKTPOMarHuTHOM
unaykuun Papanes

15.09-21.09

JlaGopaTtopHas pabota «MccnenoBanue siBICHUS
AIEKTPOMArHUTHOW MHTYKITUI

22.09-28.09

NunyktuBHOCTH. SBNenue camonnaykiuu. IJ1C
CaMOMHAYKITUU. DHEPTHsl MATHUTHOTO TTOJIS KaTYIIKH C
TOKOM. DJIEKTPOMArHMTHOE T0JIE

Texuudeckue yCTpOﬁCTBa " UX IPUMCHCHHC: ITOCTOSIHHBIC
MAarHuThl, 3JICKTPOMArHUThI, 3JICKTPOABUTATCIIb,

29.09-05.10
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YCKOPUTECIIN 3JICMCHTAPHBIX YaCTUL, MTHAYKIIMOHHAA I1CYb

10

11

O6o06maromuii ypok «MarHuTHoe ToJie.
DNEKTPOMAarHUTHAS] WHTYKITHS

KonTponbhas pabota no Teme «MaruHuTHOE MoJie.
DNEeKTPOMarHUTHASE MHIYKIIHS

06.10-12.10

12

CB00Oo1HBIE MEXaHUUECKHE KoeOaHus. ['apMoHndeckue
KosieOaHus. YpaBHEHHE TApPMOHUYECKUX KOJIeOaHUH.
[peBpaienue suepruu

13

14

15

JlabopaTtopHast pabora «HcciaenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KoJeOaHui Tpy3a Ha HUTH OT JUTMHBI HUTH
¥ MacChl Tpy3a»

Kouebarenbublit KOHTYp. CBOOOIHBIC JIEKTPOMArHUTHBIE
KOJIcOaHHs B MICAIbHOM KOJICOATEIbHOM KOHTYPE.
AHaJ'IOFI/IFI Me)KI[y MECXAaHHUYCCKUMHU U 3HeKTpOMaFHI/ITHI)IMI/I
KOJIEOAHUSIMA

CDOpMYJ'Ia Tomcona. 3akoH COXPAHCHUSA SHCPIUHU B
nACaJIbHOM KoJie0aTeTbHOM KOHTYpPC

13.10-19.10

20.10-26.10

16

[IpencraBnenue o 3aTyxarolux KojaeOaHUsIX.
BoinyxneHHble MexaHnueckue konedanus. Pesonanc.
BoIHyX1eHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHus

17

[Iepemennsiit Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK.
MoIHOCTh TEPEMEHHOTO TOKA. AMITUTYIHOE U
JICHCTBYIOIIIEE 3HAYEHHUE CHJIbI TOKA M HANPSKECHUS

10.11-16.11

18

19

Tpanchopmarop. [IpousBoacTso, nepenava u
noTpedieHne 3EeKTPUUECKON SHEPTHH

yCTpOfICTBO " NIPAKTUYICCKOC IMPUMCHCHUC
QJICKTPHUYCCKOI'O 3BOHKA, IrCHEPATOPa NICPEMCHHOI'O TOKA,

17.11-23.11
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JIMHUU 3JIEKTpoliepesad
DKOJIOTMYECKUE PUCKHU IIPU POU3BOJICTBE
20 anekTpo3Hepruu. KynbTypa ucnosnap3oBaHus
AJIEKTPO3HEPIUU B ITOBCEHEBHOM KU3HU
MexaHudecKkre BOJIHBI, YCIIOBUS paCIIPOCTPAHEHHUS.
21 [Tepuoa. CkopocTh pacCIpOCTpAHEHUS U IJIMHA BOJIHBI. 24.11-30.11
[Tonepeunble U IPOJOJIbHBIE BOJIHbI
” 3Byk. CkopocTb 3ByKa. ['poMKkoCTh 3ByKa. BbicoTa ToHa.
TemOp 3ByKa
3 DNEeKTpOMarHUTHbHIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. 01.12-07.12
[Ikana 371€eKTPOMAarHUTHBIX BOJIH
24 [IpuHUMIIBI paTnoOCBA3M U TeleBUACHUS. PazBuTre cpeacTs
cBs3u. Paguonokanus
25 KonTponpHas padora «KoiaebaHus U BOTHBD 08.12-14.12
26 [IpssMonMHENHOE pacIpOCTPAaHEHHUE CBETA B OJJHOPOJHOM
cpene. ToueuHblid HICTOYHHK cBeTa. JIyd cBeTa
Otpakenue cBeta. 3aKOHbI OTpaskeHus ceeta. [loctpoenue
27 . 15.12-21.12
n300pa’keHHi B INIOCKOM 3epKaie
)3 IIpenomnenue cera. [lonmHOE BHYTpEHHEE OTPaKEHUE.
[IpenenbHbI yroa NOJIHOTO BHYTPEHHETO OTPAXKEHUS
79 JlaGopatopHas pabota «/3mepenue mokazarens 22129812
MPETIOMIICHUS CTEKIa»
30 JIunzsl. [Toctpoenue n3obpaxenuit B mun3ze. @opmyia
TOHKOW JIMH3bI. Y BETMYEHUE JINH3BI
31 Ha60paTopHezﬂ pabora «MccnenoBanre CBOMCTB 09.01-15.01
M300paXeHUH B TMH3AX»

[lokymeHT co3aaH B anekTpoHHon copme. Ne ucx.-58 ot 06.02.2024. VicnonHuTens: Maneesa I.P.
Ctpanuua 43 u3 50. CtpaHuua cosgara: 06.02.2024 17:49

Il INIEKTPOHHBIN
=¥ TATAPCTAH



1 Hucnepcus ceera. ClnoxkHbIi coctaB 6enoro csera. L{Ber.
JlaGopaTtopHas pabora «HaOmroaeHue 1ucnepcun CBeTay
HNureppepennns ceera. Judpakius ceera.
33 pbep 2. Aucpp 16.01-22.01
Judpakumonnas pemeérka
34 IToniepeunocTs cBeTOBBIX BOJIH. [loysipu3anus cBeta
OnTudeckre MpUOOPHI M YCTPOMCTBA U YCIOBUS X
35 PUDOPBI T YEIP Y 23.01-29.01
0€30MacHOT0 NPUMEHEHUS
36 ['paHuUIBl TPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.
IToctynatel cienHaibHON TEOPUU OTHOCUTEIBHOCTH
OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTHU. 3aMeJJICHHE
37 P 30.01-05.02
BPEMEHH U COKpAIIECHUE JITTHHBI
18 DHeprus ¥ UMIYJIbC PEISATUBUCTCKOM yacTHIlbl. CBS3b
MAacChI C SJHEPTHEH U UMITYJTLCOM. DHEPTHS ITOKOS
Koutponsnas pabora «Onruka. OCHOBBI ClIELIHAILHON
39 P P 06.02-12.02
TEOPUU OTHOCHTEILHOCTH
40 ®otonbl. Popmyna [Inanka. DHeprus 1 UMIysabc GpoToHa
OtkpsiTHe U uccaenoBanue porordpdexra. Onwitel A. I
41 13.02-19.02
CroneroBa
4 3akonbl poTtodddexra. YpaBHeHUEe DUHIITEHHA s
doroaddekra. «Kpacnas rpanuna» porospdexra
apienue cseta. OneITel I1. H. JIeOeneBa. Xumuyeckoe
43 A . 20.02-26.02
NeiicTBHE cBeTa
TexHu4eckne ycTpoucTBa U NPaAKTUYECKOE TPUMEHEHUE:!
44 dboTosmeMeHT, (OTOIATUYNK, COTHEUHAs OaTapes,
CBETOMO/T
45 Pemenue 3amau no reMe «JI€MEHTHI KBAHTOBOU OIITHUKU)Y 27.02-04.03
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46

Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo
paccesiHuio a-yactuil. [Inanerapnast Mmogens aToma

47

48

[Tocrynarsr bopa

Wznyuenue u norsouieHue GOTOHOB MPH MEPEXOe aToMa
C OJTHOTO YPOBHS SHEPrUH Ha Apyroil. Buasl criekTpos

05.05-11.03

49

BousiHoBBIE cBOMcTBa yacTull. BosHbl ne bpos.
Kopnyckynsipao-BonHoBoit nyanu3m. ClioHTaHHOE U
BBIHYKJICHHOE U3JIyYECHHE

12.03-18.03

50

51

OtkpeiTHe paguoaktTuBHOCTH. OnbITH Pezepdopaa mo
OIIPE/IENICHUIO COCTAaBA PaIMOAKTUBHOTO U3ITY4ECHHUS

CsaoticTBa anbda-, 6eta-, ramma-u3nydenus. Bnusaue
PaIMOAKTUBHOCTH Ha )KMBBIC OPTaHU3MBbI

19.03-25.05

52

OTkpbITHE IPOTOHA U HeWTpoHa. M3oTonbl. Anbga-pacma,.

DNEKTPOHHBIN U NO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3JIy4eHue

53

54

55

56

DHeprus CBSI31 HYKJIOHOB B sijipe. SIiepHbIe peakiinu.
Snepusiii peaktop. [IpodraemMsbl, MepCrieKTUBEI,
AKOJIOTMYECKHE aCIEKTHI SIACPHON SHEPTETUKU

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA. METO b
HaOJIIOZICHUSI U PETUCTPAIIUU DJIEMEHTAPHBIX YACTHII.
Kpyrasriii cton «@yHaaMeHTalbHbIE B3aUMOJEHCTBUS.
EnuncTBO u3nueckoit KapTUHBI MUPay»

Bun 3B€3gHoro nHeba. Co3Be3us, spKue 3BE3/bI, MIIAHETHI,
nx BuaguMoe asmxkenne. ConHeuHas CUCTEMA

Comnrie. ConHedHast akTUBHOCTh. VICTOUHHK YHEPTrUn
CouHIiia 1 386311

02.04-08.04

09.04-15.04

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/bI TTIaBHOM

16.04-22.04
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MOCJIEA0BATEIbHOCTH. BHyTpEHHEE CTpOEHHE 3BE3 .
CoBpeMeHHbIE MPECTABICHUS O IPOUCXOXKICHUU U
sBomonu CoJHIa U 3BE3]

58

Muieunsiii [Iyre — Hama I'anaktuka. [Tonoxenue u
newxenue Comuua B [anaktuke. ["anaktuku. YEpHbie
JBIPBI B sIAPAaX rajJakTHK

59

60

Bcenennas. Paz6eranue ranaktuk. Teopust boibiioro
B3pbIBA. PenmkTOBOE M3iydeHue. MeraranakTuka

Hepemiennsie mpo6ieMbl aCTPOHOMUHT

23.04-29.04

61

62

63

KonTpoapHas padora «DJ1eMeHTBI aCTPOHOMHHU U
acCTpOPUZHKI

O6o6mmaromuii ypok. Ponb ¢pusuku u actTpoHOMUU B
SKOHOMHMYECKOH, TEXHOJIOTHYECKOM, COTMAIIbHON 1
ITHYECKOH cepax JesaTeTbHOCTH YeTIOBeKa

O6o6maromuit ypok. Posib 1 MecTo pU3uKu U aCTpPOHOMUU
B COBPEMEHHOU Hay4HOI KapTUHE MUpPa

30.04-06.05

07.05-13.05

64

O6o06matomuii ypok. Pons dhuzudeckoit Teopuu B
(dhopMHUpPOBAHUH MTPEJCTABICHUN O PU3NUECKON KapTUHE
MHUpa

65

66

67

O6o6maromuii ypok. Mecto pusndeckoil KApTUHBI MUPA B
o01IeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPOJE

PesepBHblil ypok. MarHuTHoe nose. DJIeKTpOMarHUTHAS
WHIYKIUS

PesepBHbiil ypok. OnTuka. OCHOBBI ClIEHMATIBHON TEOPUHU
OTHOCUTEJIBHOCTH

14.05-20.05

21.05-27.05

68

Pesepnsrii ypok. KBantoBas usuka. DnemMeHTHI
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ACTPOHOMHH U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

1. ®usuka 10 kmacc/ JI.D.I'eaaenmreitn, FO.M./Iuk/ 1,2 yactu (6a30BbIi U
yIIyOJIEHHBINA YPOBHM)

2. ®usuka 10 kmace (3agaunuk)/ JI.O.I'ennenmreiid, A.B.Komkuna, I'.11.JIeBues/
3 gacth (0a30BbIM U YyriyOJICHHBIN YPOBHU)

3. ®usmka 11 kmace/ JI.O.I'eanenmreiin, FO.U.Jluk/ 1 gacts (6a30BbIi 1
yrayOJEeHHBIN YPOBHHM)

4. ®uzuka 11 knacc (3apaunuk)/ JI.O.I'enaenmreitn, A.B.Komkuna, I'.1.JIeBues/

2 yactb (6a30BbIi U yIITyOJIEHHBIN YPOBHH)

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

JI1st MeToAMYECKON MOJACPIKKH TMeIaroroB, CBOOOHOTO OOIIEHUSI YUCHUKOB U
pOAUTENEH C aBTOPCKUM KOJUIEKTUBOM Y MK Hcnosib3yeTcst cereBasi aBTOpCKast
macrtepcekas JI.O. ['enneHmTeliHa Ha METOTMYECKOM MTOPTAJIE U3AATEIBCTBA
(http://metodist.lbz.ru/authors/physics/1/) ¢ OTKPHITBIMU TEKCTAMH METOUYECKUX
MaTepHuasoB, BUJICOJICKIUSIMHU 10 METOJIMKE MperogaBanus (GU3NKU B cTapiiei

IIKOJIE, DJICKTPOHHOM MOUYTON U (hOPYyMOM.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

DnekTpoHHas hopma 3aBEpIIEHHON TPEAMETHOMN JTMHUN YUeOHUKOB «DU3HUKA.
bazoBslii 1 yrimyOnénnbiil ypoBHu» 17151 10 u 11 kmaccoB peanu3oBaHa B BUAE
KOMILJIEKCA 3JIEKTPOHHBIX PECYPCOB, JOCTYITHOTO JJI1 BOCIIPOU3BEICHUS Ha
HECKOJIBKHUX MIaTPOpMax U MPeIOCTABISIOIETO MOJTHBINA CIEKTP BO3MOXHOCTEM
MYJBTUMEAUMHOTO COMPOBOXKACHUS yueOHOTO Mpoliecca.

NznparensctBo IIPOCBEIIEHUE:
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https://shop.prosv.ru/fizika--10-klass--bazovyj-i-uglublennyj-urovni--v-dvux-
chastyax---ch--2--efu--000-binom--laboratoriya-znanij 16642

N3natensctBo BUHOM:

https://Ibz.ru/books/761/
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Jlnct cornacosanus k gokymeHTy Ne ncx.-58 ot 06.02.2024
MHnunaTop cornacoBanus: Naneesa IM.P. dupektop
CornacoBaHune nHnyumnposaro: 06.02.2024 17:49

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 aneesa I".P. A

06.02.2024 - 17:49
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