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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHErO OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE IMOJIOKEHHUM W TPEeOOBAHUN K pe3ylbTaTaM
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IporpaMmsl, npeacraBieHHbIx B PI'OC
COO, a Takxke c ydy€toM (QenepanbHOll paboyeil MporpaMMbl BOCIHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon ®enepanuu, peANU3YIOIIUX OCHOBHBIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlI€HO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHUpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METANpeIMETHBIM PE3yJbTaTaM
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb pPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Y€OHBIMM MpeaMeramMu. B Hel
ONPENENSAIOTCA OCHOBHBIE LIETM M3Y4YEeHHs] (PU3HKU HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HMKHU: JIUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e INIAHUPYEMBIE PE3YNbTaThl OCBOEHUS Kypca (U3uMKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;
e coziepkanue yueoHoro npeamera «Pu3nka» mo rojgaM o0yueHusl.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEIMETA «®U3UKA»
®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KadyecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IkoapHBIN Kypc GU3NKN — cHCTEMOOOpa3yIoni
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYeCKre 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHUEH, OHOJIOTHEMH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpeneseT XapakTep UM pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCAa, TOJIYYEHHUsS] HOBBIX MATEpPHaOB C 3aJaHHBIMH CBOWCTBAMU U JAPYTHX.
N3yuenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (POPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa oOydaromwuxcsi, B (OpPMUPOBAHUE YMEHUU MPUMEHSThH
HAyYHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.



B ocHOBy kypca ¢u3MKKA IS YpOBHS CpeaHero ooOmero o0pa3oBaHUs
MOJIOKEH PAI HUACH, KOTOpPbhle MOXKHO paccMaTpuBaTh Kak TMPUHITUIBI €T0
MIOCTPOCHHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX pa3lesioB (DU3UKU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBISeTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeNosiaraéT HCHOJb30BaHUE
TYMAaHUTAPHOTO TMOTCHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
bu3uKku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IMTUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYCCKUX TPHIIONKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKA M TEXHOJIOTHH, a TaKXke OOCYKICHUS
po6JieM palOHAIBHOTO MPUPOIOTIOIH30BAHMS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBISIOTCS (hu3mveckue Teopur (GopMHUpOBaHUE TMPEACTABICHUN O
CTPYKTYpE€ MOCTPOCHUSI (PU3UYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB H
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAEC, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, I OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA W
MIPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexke
BCEro 3a CYET OpPTraHM3alMM JKCTIEPUMEHTAIBHON ACSITEbHOCTH O0YyYaroUINXCs.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOIIMH CIMCOK YUYCHHUYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM MepedyHe 1abopaTopHBIX pador,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS yYaCTHHUKAMHU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCIICIOBAHUS



3aBUCUMOCTEH (U3MUECKMX BEIMYMH W TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIOKEHHBIX TUTTOTES.

bonbmoe BHUMaHWE yOENSETCS PENICHUIO PACYETHBIX W KAaueCTBEHHBIX
3anay. [Ipu 3TOM I pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCA 3aJladyd C SBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MTO3BOJIIONINE TIPUMEHSITh U3YUEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszlena Kypca, TaK U WHTErpUpYys 3HAHUS W3
pa3HbIX paznenoB. JJis Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHus Ha
OOBsICHEHHE TPOTEKaHUs (U3MUECKUX SIBICHUH M MPOIIECCOB B OKPYKAIOIIEH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTYallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 001Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peIMETHOr0 KaOuHeTa (U3HKU WIA B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MpPEIMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBIThH
HeoOXouMoe J1abopaTopHOoe OOOpYy/IOBaHUE [l BBINOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOUEBBIX JACMOHCTPAIUHA IS
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUA H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHH.

JlabopaTopHoe 00OpyIOBaHME MJI YYCHUYECKHX TPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOydaromuxcs. TeMaTudecKkue KOMIUIEKThI
7a00paTOpHOTO OOOPYIOBAHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJI€ LIU(PPOBBIX TaO0OpaTOPUA.

HEJIA U3YUEHUSI YYEBHOI'O ITIPEJIMETA «®U3UKA»
OCHOBHBIMHU TIEJIIMH U3y4YeHUs] PU3UKHU B 0011eM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBaHHEe UHTEpPECA U CTPEMIICHUS O0YJArOIIUXCSI K HAYYHOMY M3yYEHUIO
MIPUPOIBI, PA3BUTHE UX MHTCIUICKTYATbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

e pa3BUTHC TPEACTABJICHWA O HAYYHOM METOJE TO3HaHUS W (POPMHUPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHUS KaK pe3yJbTaTa H3y4YCHHs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAbHBIX 3aKOHOB (DM3HKU;
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dbopMupoBaHUEe YMEHHMIA OOBSCHATH SIBICHUS C HCIIOIh30BaHWEM (U3HUCCKUX
3HAHWH W HAYYHBIX JTOKA3aTEIbCTB;
dbopMHpOBaHWE TIPENCTABICHUA O POJU (UBUKU I Pa3BUTUSA JAPYTHX
€CTECTBCHHBIX HAyK, TEXHUKU M TEXHOJOTHH.

JlocTrkeHne ATUX Ieei o0ecreunBacTCsl pElIeHHeM CIeIyIOINX 3a71ad B

nporiecce U3y4eHust Kypca GU3NKHA Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHMsL:

MPUOOPETEHNE CHUCTEMBbl 3HAHWKA 00 OOMMX (HU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKJIIOYas  MEXaHWUKY, MOJEKYISpHYI0  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;
dbopMHUpOBaHUE YMEHHUI NMPUMEHATh TEOPETHUUECKHE 3HAHUS Jis1 OOBSICHEHUS
GU3NYECKUX SBJICHUA B MPUPOJC W JUIA NMPUHATHS MPAKTUYECKUX PEIICHUN B
MMOBCEHEBHOM JKHU3HMU;

OCBOCHHE CIOCOO0B PEIICHUS PAa3IMYHBIX 3a/1au C SIBHO 33JJaHHON (pU3MYeCKOn
MOJIEJIbIO, 3aJ1a4, TOJIpa3yMEBAOIINX CAMOCTOSITEILHOE CO3/1aHKe (U3UUECKOM
MO/IEIIH, aJICKBATHOW YCIOBUSM 33J1a4K;

MOHMMaHWEe (U3NYECKUX OCHOB U TMPUHLMUIOB JACHCTBUS TEXHUYECKHUX
YCTPOMCTB W TEXHOJIOTHUYECKHUX MPOILIECCOB, MX BIUAHUSA HA OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJAMU CAaMOCTOATENBHOIO IUIAHUPOBAHUS M IIPOBEACHUS
(bU3MYECKUX DSKCIIEPUMEHTOB, aHajiuW3a MW HUHTepIpeTauuu uHOOpMaInH,
ONPEAEIECHUS JOCTOBEPHOCTH MOJTYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBUU JUIsl Pa3BUTUA YMEHUH MPOEKTHO-UCCIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

Ha wusyuenne ¢Qusuku (06a30BbI ypOBEHH) Ha YPOBHE CpPEAHETO OOIIEero

oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEl0), B

11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H

NPAKTHUECKUX padoOT SBISETCS PEKOMEHOBAaHHBIM, YYHTENb JejacT BHIOOD
IPOBEJCHHUS JTA0OPATOPHBIX PAOOT M ONBITOB € YYETOM HMHIWBUIYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 23KcepuMeHTa W TEOPUM B MPOIECCE TMO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

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

Ponp u mecto duzuku B GOpMUPOBAHUM COBPEMEHHONW HAYyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKCHHS.
Cucrema orcuéra. Tpaekropus.

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

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsSMOJIMHEWHOE nBkeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe  nBmKeHHWE. [[BUKEHHWE  MaTrepualibHOM TOYKHA 1O
OKPY’>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICTTHBIC U PEMEHHBIC MIEpEayHu.

Jlemoncmpayuu

Mogens cucteMbl OTCUETa, WILTIOCTpAIUs KMHEMAaTHUECKUX XapaKTEPUCTUK
JIBUKEHHUS.

[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.

W3mepenne yckopeHus CBOOOTHOTO MaCHHS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE pPaBHBIE MPOMEKYTKA BpPEMEHHM TMPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHnue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmmnes.  IlepBbid  3akoH  Hbrotona.
HNHepunaibHble CUCTEMBI OTCUETA.

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

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

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

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

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY ciioBust paBHOBECHUS TBEPAOTO Tesla. Buibl paBHOBECHS.
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Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pEe3nHOBOM 00paslLie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOrO TeNla, HMMEIOLIEro OCh
BpAILCHHUS.

Tema 3. 3aKkoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynec MarepuallbHOM TOUYKM (Tena), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOU DHEPIUU.

IloreHunanbHas DHEPIusl. IloTreHunanbHas JHEPIUs yIpyro
neopMupoBaHHOM — mpyxkuHbl.  [loTeHuManpHass SHepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnuanbHple M HENOTEHUHMAJbHble  cuibl.  CBs3p  pabOTHI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUS] MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEeHIUAILHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHWYECKOW 3HEpruu
TE€JIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJAMHAMUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBWKEHUS U
B3aHMOJECUCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H



TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [loctosinnas Asoranpo.

TemmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama temmeparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJCaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMKEHWs dvactul rasa. [llkama
temriepatyp KenbBuHna. ['a3oBbie 3akoHBI. YpaBHeHue MeHneneeBa—Kianelipona.
3akoH [lansToHa. M30mponeccsl B UACANBHOM Ta3e ¢ INOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe NpencTaBI€HHE H30IPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEN U ra3oB.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Mogens onsita llTepHa.

OneITHI, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

Monenb, HIUTIOCTpUpPYIOIIAas IPUPOAY AABICHUS I'a3a HA CTCHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HJEAIbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHHIA
00bEMa KOMHATHI, JaBJICHUS U TeMIIEpaTyphl BO3lyXa B HEHl.

HccnenoBanne 3aBUCUMOCTH MEXKly TTapaMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJMHAMUYECKON
CUCTEMBI U criocoObl € n3meHeHust. KonnyecTBo TemnoTsl U padota. BHyTpeHHsIs
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3za.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIO0THI pH TEIIONEpeaye.

[Tonsitue 06 ammabatHoMm mporiecce. [lepBhIii 3aKOH TEPMOJIMHAMUKH.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K H3ompoleccaMm. ['padudeckas
WHTEpHIpeTanus padoThl Tasa.



Bropoii 3akoH TepMoauHamMuku. HeoOpaTuMocTh MPoIieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOWNBI  JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrHM B TEIUIOBHIX MamuHax. Kod(p@uIMEeHT MoiIe3HOro
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @duiMeHT MOJIe3HOTO
JNENUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAWIBHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPH COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOrO0 BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.

OnelT Mo aauabaTHOMY paCIIUPEHHIO0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHBIM map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrammmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnaBienue u
KpUcCTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHUE TEMI0BOTO OaiaHca.

TexHuyeckrue yCTpOICTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpPHUaloB, B
TOM YHUCJIE HAaHOMATEepPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIIeCTRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.
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Paznen 4. JaekTpoanHamMuka

Tema 1. Inekmpocmamuka

OnexTpuzaums Tel. OJIEKTpUYeCKUil 3apsan. JlBa BHIa SIEKTPUUYECKUX
3apsnoB. [IpOBOMHUKM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUUYECKOTO 3apsia.

B3zaumopeiictBue 3apan0B. 3akoH Kyiona. ToueuHbli 3IEKTPUUECKUI 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3yieKTpuueckoro mnois. [lpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX MOJeH. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM W JUDJNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JlnanexkTpryeckast MpOHULIAEMOCTb.

OnexktpoémMkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh IUNIOCKOIO KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHu4yeckrue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS AJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSTHUASI MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxu ¢ paznuunsix cpeoax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpspxkenune. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaIEIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOIHUKOB.

PaGora oanmektpuueckoro Toka. 3akoH JDkxoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

11



DNEeKTpOABMXKYLIasl Cujia M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 11 OJTHOM (3aMKHYTOM) 3JIEKTpU4YecKo nenu. KopoTkoe 3ambIKkaHue.

OnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCHUMOCTD
COIPOTHUBJIEHUS METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUNA TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TosrynpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHIKOBBIE TPUOOPHI.

ONEeKTpUYECKHd TOK B  PAcTBOpax M  paciulaBaX  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpuyecknid TOK B rasax. CamMoCTOATENBHBIA M HECAMOCTOSTEIIBHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue YyCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEpMETp,
BOJITMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTelIbHbIE IMPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, NOTYTIPOBOAHUKOBBIN U0, FalbBaHUKA.

Jlemoncmpayuu

W3mepenre cuibl TOKAa U HATIPSYKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe W3MEpeHHe DIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIeCTBISETCS ¢
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.
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Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIus,
napaboiia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO,
BEKTOPBI M UX MPOEKIUU Ha OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonoeus: mexaHndyeckoe ABM)KEHUE B KUBOW mpupoae, auddysusi, ocMoc,
TEIUI0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpEIayl, TEIIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEJ, KUIKOCTEH M
ra3oB, AJIEKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJUTUYECKAs UCCOLMALNA,
raJibBaHHKa.

l'eoepaghus: BnaxxHOCTB BO3/1yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
yu4€T TpeHusi B TEXHHUKE, MOALIMIHUKU, MHCIIOJb30BAHUE 3aKOHA COXPaHEHUS
UMIyJIbCca B TEXHHUKE (pakeTa, BOJOMET W JPYTHE), IBUTATEIh BHYTPEHHETO
CTOpaHus, mapoBas TypOnHa, OBITOBOW XOJOIMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJTyYeHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAaHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEpOKC, CTpyHWHBIN IPUHTED, 3JIEKTPOHArpeBaTEIbHbIC npuboOpkl,
3IIEKTPOOCBETUTENBHBIE IPUOOPHI, TATTEBAHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe nonae. IneKmpoMazHUMHAA UHOYKUUSA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUU. KapTuHa NMHUNA MarHUTHON
WHIYKIUH TOJIA OCTOSHHBIX MarHUTOB.

MarautHoe 10J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MAarHuTHOTO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KATyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonecTBre NpOBOIHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOlyJib U HanpaBjieHUE. JIBUKEHHE 3apsSyKEHHOW YaCTHUIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.
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SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABIKYLIAs Cuia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHayKuuu Papanest.

BuxpeBoe anekTpuueckoe ImoJie. OJIEKTPOABWKYILIAs CHJIA HHIAYKLIUN B
IIPOBOJIHUKE, IBUKYILEMCS IIOCTYNATENBHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIGHME CAMOMHIYKUWHU. OJIEKTPOABMXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO TTOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE I10JIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN DJIEMEHTApHBIX
4aCTHUL, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIIMM MarHUTHOTO MOJIA.

B3anmonelnicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[eiictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH WU3MEHEHHSI
MAarHuTHOTO IOTOKA.

SIBreHnEe CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccenenoBanye NeUCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccenenoBanne sBIECHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pasznea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHble KO1e0AHUA

KonebarenrHast  cucrtema. CBoOOgHBIE  MEXaHMYECKHE  KOJIeOaHUA.
["apmonunueckue kosiebanus. Ilepuon, yactora, amrummtyaa u (aza KojaeOaHUM.
[IpykVHHBIN MasTHUK. MaTreMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHX
kosebanwmii. [IpeBpareHue sHEpruu Mpu raApMOHHUYECKIX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
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AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUs
DHEPIUU B UJEATBHOM KOJIEOATENHHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHMUs.

[lepemennpiii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U MOTPEOICHUE DIEKTPUUECKOM
SHEPIruM. JKOJIOTUYECKUE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: SIICKTPUYECKHUN
3BOHOK, F€HEPATOP NEPEMEHHOTO TOKA, TMHUH JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTHYECKUI MasSTHHK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSHKEHUST OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHC mnpu MOCIIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a Ha HUTH OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazcHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JUiMHA BOJHBI. I[lomepeyHble W MPOAOJBHBIE BOJIHBI.
HuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3NMYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, MOsIpu3aIus, 1udpaxius,
unTepdepenius. CKOpOCTh 3JEKTPOMArHUTHBIX BOJIH.
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[[Ixana >7€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3J1eKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DIIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIUArHOCTHKA B TEXHUKE W MEAULMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHNE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue oTpaxeHus: U NpeJOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepennnu u nudpakinm MEXaHUYECKUX BOJH.

3BYKOBOI pe30HaHC.

HabGnronenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOU H
YacTOTOM KOJEOaHUIA.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MOoJspu3auus, Judpakuus, uHTephepeHus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHue n3oOpaxxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpI yroj IOJIHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Lser.

ColOuparomue W pacceuBaromyde JuH3bL. ToHKas JuH3a. DOOKycHOe
paccTosiHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUIYECKON ONTUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBust HaOMONEHUS MAaKCUMyMOB W MHHMMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspu3zanus ceera.
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TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapar, TPOSKIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE pPaCIpPOCTPAHEHUE, OTPAXKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moielib CBETOBOA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpoCKoIa, TeJIECKOna.

HaGmronenue natepdepeHinm cBera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonyuyeHne cekTpa ¢ MOMOUIBIO IPU3MBL.

[TonydyeHue ciekTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

HaOnronenue noyisipuzaiiuu CBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3mepeHue nokazaress npeioMIIeHUs CTEKJIa.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

HabGmronenue nucnepcuu ceera.

Pa3zgesn 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHUTEIbHOCTH

['panuubl  NPUMEHMMOCTM  KJIAcCMYeCKOM  MexaHuku.  [loctynarsl
CIIELUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

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

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsi3u s3Heprun GOTOHA C €r0 YaCTOTON. DHeprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpanuiay
dbotoarddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.
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XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTPOWCTBA W MPAKTHUECKOE MpPHUMEHEHHE: (HOTOIIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

Ceroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[ImanerapHas mogmenp aroma. llocrynmater bopa. U3nydyenue u mormomieHue
($OTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTUU Ha Jpyroi. Bujsl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aToOMa BOAOPO/IA.

BousiHoBBIE cBOMcTBa yacTuil. Bosnsl 1e bpoitnsa. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HabGnrogenue TMHEHYaToro CnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
BnusitHue paainoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio saapa. M30Torsbl.

Anbsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprusi CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

S nepuble peakunu. Jlenenue u CUHTES sIEp.

Snepnwiii peaktop. Tepmosinepuslii cuHTe3. [IpoGiaeMbl M TEpPCIIEKTHUBBI
AJIEPHON SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.
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OnemeHTapHbIe YacTUIbl. OTKpPBITHE NO3UTPOHA.

MeTop1 HAOTIOIEHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hM3HUYECKOi KapTUHBI MUpA.

TexHnyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
BunscoHa, siaepHsblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CY€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Otansl pa3BUTHS acTpoHoMuUU. [IpukinagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUKCHHUE.

CosiHeuHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mctounuwk sHeprun ConHua U 3BE3N.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM KiIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCMMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEJCTABICHHUS O MPOUCXOKACHUN U 3BoIonuu CosHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunsiii I[lyts — nama T'amaktuka. Ilonmoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B SApaX
rajakTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa66sa. Pazberanue ramakTuk.
Teopus bonporo B3psiBa. PenkToBOE U3ITyYEHHE.

Macirabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HabGnronenus: HeBOOpY>KEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPEeNICHUs MOJ0XKEHNUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be311si CEeBEPHOIro MOTYIIAPHS U IPKUE 3BE3BI.

Hab6mrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEHHUE

Ponp ¢u3ukm uW acTpOHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATHYECKOM chepax MesaTeTbHOCTH YeIOBEKa, POJib M MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOUW HAy4YHON KapTUHE MHPA, POJIb (PU3NUECKOU TEOPUH
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B (OpPMHUPOBAHUM TPEACTABICHUNA O (U3UYECKOM KapTHUHE MHpa, MECTO
bu3MYeCcKO KapTUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISETCS C
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMM MaTeMaTHKH,
Ounonoruu, XUMHH, reorpadu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBS3aHHBIC C M3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SBJICHWE, HAay4HbIM (DaKT, rurore3a, (unyeckas BEIMYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIMPOBAaHNE, MOJIEh, H3MEPCHHE.

Mamemamuxa: peUIEHHE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMU HA OCH KOOPIAMHAT, CIOKEHHUE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TPU3HAKK IOJ00MS TPEYTrOJbHHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonocusn: »nexTpuyeckue SBICHUS B KUBOWM MpHUPOJE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOM MPUPOAE, NCUCTBUEC
paaunaiyy Ha >KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIIMYECKAsI CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULIUYECKOM PEMIETKHA, CHEKTPaAIbHBIN
aHaJIn3.

l'eoepaghusi:  MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKU MATHHTHBIX DY/,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNVMHWUW DJEKTpOIIEpeaay, TIEHEpPaATop IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHOHHAs I€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJiHeYHas barapes.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIICUHUTh JOCTHKCHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYalolUXCsi PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE PEeajJr3alii OCHOBHBIX HaIlPaBJICHUU
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIEUETOBEUECKMX T'YMaHHUCTHYECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:
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ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpy10BOTr0 BOCIIMTAHUSL:

UHTEpPEC K pa3IMuHbIM cdepam npodhecCUOHATBHOU JeATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA TIPOTSHKEHUU BCEU KUBHU,

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh JKOJOTHUYECKOW KYJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIIeM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LeJIed YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaNmpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATH  HPOEKTHYHD M HCCIEAOBATEIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckune aAelcTBUA:
CaMOCTOSITEIbHO  (OPMyJIMpPOBaTH W aKTyaIM3UpOBaTh  MpoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENCNIATh LEMU JCATCIBbHOCTH, 3aJaBaTh IAPAMETPbl U KPUTEPHUH HX
JIOCTHKCHMUS;
BBISIBJIITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJeMbl ¢ y4E€TOM aHalv3a HUMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEATBHOTO,
BUPTYaJIbLHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS,
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pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIIEM.

ba3oBble ucciaenoBare/ibCKue 1eMCTBUA:

BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUCBBIMH TOHATHUSIMU W METOJAMH
bu3nUecKoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITEIbHOCTH
B o0ylactu (Ppu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalui, NPeoOpa3oBaHUI0O M MPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCJIE IPH CO3/IaHUH YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIIATh TNPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apTyMEHTHI JIJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHANMM3UPOBATh TIOJNIYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (OpPMyIUpOBaTh COOCTBEHHBIE 3aJadyll B 0Opa30BaTeIbHOMN
NEeSATEeILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JaCTh
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJIEH, MPEJIaraTb OpUrHHAIbHBIC MTOAXObI U PEIICHHUS;

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOMTYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJICTh HABBIKAMU TOJy4YeHUs] UHPOpMaAIUK (HU3HUUECKOTO COIEPKaHUS U3
WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBIISATh ITOUCK, aHaJu3,
CUCTEMATHU3AIMIO W WHTEPIIPETAINI0 MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHWBATh JJOCTOBEPHOCTHh HMH(POPMAIIHH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;
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CO3/1aBaTh TEKCTHl (DPU3MUECKOTO COAECpX aHUS B pas3IHuHbIX (opMaTax ¢
yu€TOM HazHadeHHs] THPOPMAIIUHU U LEJIEBON ayTUTOPUH, BRIOMPAsi ONTUMAIbHYIO
dbopMy mpeAcTaBICHUS U BU3yaTu3alliu.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe T1elCTBHS:

OCYIIECTBISATH OOIICHNUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacro3HaBaTh NPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEN KayKJOr0 4JieHa KOJUIEKTUBA;

OpUHUMATh [EeJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHW30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIJISITh IUIAH JEUCTBUM,
pacmpenenarTh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kay€CTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npe/iaraTtb HOBBIE IIPOEKTHI, OLEHHBAaTh UAEU C TMO3ULIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3JIMYHBIX
CUTYaIUsX, TPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON PabOThI ¢ YUETOM UMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

24



cioco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00IacTu

(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBINA YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLEHKY HOBBIM CUTYyalldsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh HAaBBIKAMU  TO3HABATEJbHON  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBbIX JIEUCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHus;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO UX
CHU)KEHMUIO;

MPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX NpPU aHaldu3€ pe3yJbTaToB
NEATEIbHOCTH;

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl APYTUX TNpPH aHalIu3e pe3yIbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYIHX HA OMIMOKH.

B mpouecce DOCTMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOrPAMMEBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEPILIECHCTBYETCS AMOIIMOHAJIBHBIN UHTEJIEKT, IpeAnoIararonmii
Cc(OPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUS, BKJIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
HMOIIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHUBAIMH, BKIIOUYAIOIIEH CTPEMJIEHUE K JOCTHXKEHHUIO LEIH U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHHUE ACHCTBOBATh MCXOJs U3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOUYAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIICHHMS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3pemiaTh KOHPIUKTHI.
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NPEJIMETHBIE PE3YJIbTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMCHHUIN:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU AEATEIbHOCTH JIIOJICH;

YYUTBIBATh TPAHMIBI TPUMEHECHHS M3YyUYCHHBIX (U3HUYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHUS Ta30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsl IPU peleHuH (PU3NUeCcKuX 3aj1ay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECCTBA U
ANEKTPOJAVMHAMHUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBWKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMOJIelicTBUE Tell, Tu(dy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TeJ, M3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHE, MCHApEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIM3AlUs, KUIICHHE,
BJIAJKHOCTBH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IPU €r0 HAarPEBAHUU B 3aKPBITOM
COCylle, CBSI3b MEXKIY MapamMeTpamMyd COCTOSIHASL Tra3a B HM30Mpoleccax,
AJICKTpU3ALUA TEJ, B3aUMOJICUCTBUE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JBM)KCHHUE, HCIOJB3YysS (U3UYSCKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA DHEPTUSl, MEXaHUYECKas
paboTa, MEXaHWYECKash MOIIMHOCTh, TPH ONKMCAaHUW IPABUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCIOJIB3yEeMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMUYNHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIIONB3Ysd (U3WYECKUE BEIMYMHBI: JaBJICHHE Tasza, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUSI XaOTHUYECKOTO JIBMIKEHUSI MOJICKYJ, CPEIHECKBAIpATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBHUTATENs; MpPU OMNHCAHUU
MPaBUJIBLHO TPAKTOBAaTh (DU3MYECKUN CMBICT HCHOJIB3YEMBIX BEIMYWH, WX
o0O3HAaUeHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO
(GU3UYECKYI0 BETMYUHY C IPYTUMH BEIIMUYUHAM;

ONUCHIBATh U3YYEHHBIC JIEKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JI€, HANPS)KEHHOCTD MOJISI, TIOTEHINAJ, Pa3HOCTh MOTEHIMAJIOB,;
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IpU ONHWCAHWHM TPABWJIBHO TPAaKTOBAaTh (PU3WYECKHUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHMS] W €IWHHUIIBI; YKA3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYIO (M3UYECKYIO BETUYNHY C APYTHMH BEIMYUHAMH,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXPAaHEHUS WMITYJIbCa,
MPUHITUI CYTEPIIO3UIIMKM CHJI, TPUHIIAIT PaBHONPABUS WHEPITUATBHBIX CHCTEM
OTCuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsifga, 3akoH KylloHa, TpU ATOM pa3iuyaTh CIOBECHYIO
GOpMYITHPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BHIPAKECHUE W yCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3inudaTh YCIOBHS MX 0€30MacHOTO WCIIONIh30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BEITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBarh MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEIONKEHHOTO OOOPYIOBAaHUSA, MPOBOIUTH OMNBIT H
bopMyIUpOBATH BBIBOBI,

OCYUIIECTBJISATh MPSAMbIC U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJICNOBAaTh  3aBHCHUMOCTH  MEXIYy  (U3HUECKUMH  BEIUYHMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
buKCUpoBaTh PE3yNbTAThl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMUH B
BU/JIe TaOJIUIl U TpaUKOB, €NIaTh BEIBOBI IO pe3yjIbTaTaM UCCIIECI0BAHNUS,

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIECIOBATEIBCKOH W TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOW (U3UYECKOW MOJIENbIO,
UCITOJNIB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIIOBHS 3aJ1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUEThl M OIICHUBATH PEaJTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3HUECKOU BEJIMUNHBI,
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pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IMpPU  pPEIIEHUH  y4yeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

IPUBOJUTH IPUMEPHI BKJIAJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHME IIPOLIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

paboTarb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTpUBAaeMON IPOOIIEMBI.

K xonmy oOyuyenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHON KAPTUHBI MHpa, B Pa3BUTUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B INPAKTUYECKOU IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PUBMUECKUX MOJENei:
TOYEYHBIN 3JIEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHbI UCTOYHUK CBETA, sIepHas
MOJieJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijipa MpH pPElIeHUN (PU3MUECKUX
3a/1ay;

pacrno3HaBaTh (pU3HUYECKHUE SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DPUBHMKU: DJIEKTPUYECKAs. TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUMWS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHBIE KOJ€OaHUS U
BOJIHBI, TPSIMOJIMHEWHOE pPacHpOCTpPaHEHUE CBETa, OTpPaXEHHE, IMPEIOMIICHHE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHAas
PaAOaKTUBHOCTH;
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ONKCHIBATh M3YYEHHBIE CBOMCTBAa BELIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pAa3JIMYHBIX  Cped) H
AIIEKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEITUUHHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYIIKW, 3HEPrUsl 3JEKTPUYECKOIO0 M MArHUTHOrO IMOJEH, NMEepHOoJ M 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij M Ccujla TOKa B MpoIEecce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATH (PU3UYECKUM
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HA4YECHHs M €JAMHMIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTHMH
BEJINYMHAMU;

ONMCHIBATh H3YYEHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIOJIb3Ys
(¢u3NYecKue BEIMYHUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, IEPUOJ TIOJypaciaia, SHEPIHsl CBI3U
aTOMHBIX SI7IEp, MPU ONUCAHWU TMPABUIBHO TPAKTOBaTh (PU3UYECKUI CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W EIUHHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JPYITMMH BEJIMYHMHAMH,
BBIYHCIIATh 3HAUCHHE (PU3NYECKON BETUUNHBL

aHANIM3UPOBaTh (PU3HYECKHE IMPOILECCHl U SIBJICHUS, UCIOJIb3Ysl (PU3HUECKHE
3aKOHBI U NMPUHUUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapaJUIEIbHOTO
COCOVMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
VWHIYKIUH, 3aKOH NPSIMOJMHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa aia portodddexra,
3aKOH COXPAHEHMsI DHEPruH, 3aKOH COXPAaHEHUsI HMMIIYJIbCa, 3aKOH COXPAHECHHS
IIEKTPUYECKOTr0 3apsA]ia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH paJIMOAaKTUBHOTO pacrajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAXKEHHWE W YCJIOBHS (TpaHULbl, 00JacTH)
MPUMEHUMOCTH;

ONPEENATh HAIIPaBJICHUE BEKTOPA MHIYKIMHA MATHUTHOTO MOJIsI TPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuisl Jlopenua;

CTPOUTh W OIKCHIBaTh H300paK€HUE, CO3JaBacMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh AKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3WYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IPU 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
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coOnpaTh YCTAaHOBKY M3 MPEIIOKEHHOT0 OOOpYJOBaHUs, IMPOBOJIUTH OMNBIT H
(dbopMynupOBaTh BHIBOJBI;

OCYILIECTBISTh MPSAMbIE U KOCBEHHBIE U3MEPEHUsI PU3NYECKUX BEITUYHH, MPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMI: TpU STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUAE TaOIUIl U
rpaduKoB, JAeaTh BEIBOABI MO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBaHUN B
paMKax ydeOHOTrO »JKCIIEpUMEHTa, Y4e€OHO-HCCIIEIOBATENBCKOM W MIPOEKTHOU
JESITEIbHOCTH C KCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJIENbIo,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PAcCUYEThl M OLICHUBATh PEaJIbHOCTb
MOJIy4YEHHOTr0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIE 3aJaUi: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYKIEHUN C OMOpOM Ha HM3yYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

UCIONB30BaTh  MpPU  pPELIEHMH  y4yeOHBIX  3aJady  COBpPEMEHHBIE
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOJTYyYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

OOBSCHATH TPHUHIMIIBI JEHCTBUS MAaIWH, NPUOOPOB W TEXHHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOr0 UCMOJIb30BaHUS B MOBCEIHEBHON
KU3HH,

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;

paboTaTb B TIpymme C BBIMOJIHEHUEM pA3JMYHBIX COLHUAIBHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPYyNNbl, PaLMOHAIBHO pACHpPEleisTh OOS3aHHOCTU U
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IIJJAHUPOBATH JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
3.3 ArperatHble COCTOSIHUSI BEIIIECTBA. 5 bubnmoreka [JOK
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

®da30Bble IEPEXOBI

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

Wroro no pazueny 24
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK

1 reKTpoCTaTHKa 10 https://m.eds00.ru/7f41bf72
492 [TocTostHHBIHM 25eKTpUYecKuil TOK. TOKU B 12 bubnnoreka [JOK

' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72

Htoro no pazneny 22

PeszepBHoe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 OJEeMEHTHI KBAHTOBOM ONTUKU 6 bu6nmoreka [JOK
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKH 7 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pazneny 7
Pa3znen 6 OBOBUAIOILIEE MOBTOPEHUE

6.1 Obo06maroriee MOBTOPEHNE 4 E;f;;ﬁfﬁggﬁ £41007¢
Hroro no pazneny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne aTra nudpoBLIe

Tema ypoxka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®dusrka — HayKa O MPUPOJIC.

1 Hayunsie MeT(?)IK bl HO?I;)H:HIfﬂ 1 bubmorexa LHOK

v A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATETHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IpsIMONIMHENHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE MTpsIMOTIMHEIHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuHelHoe 1BU>XEHUE. 1 bu6mmorexa [IOK

JBr>keHME MaTepuaIbHOM TOUKH I10
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OKPY>KHOCTH

[Tpuniun otHocuTenbHOCTH [ anues.

bu6mmoreka [IOK

8 HHeprmanbHple CUCTEMBI OTCUETA.
pi N https://m.edsoo.ru/ff0c3be8
IIepssiii 3ak0oH HproToHa
Macca tena. Cuna. [Ipuniun
9 CyIepno3uiuu cui. Bropoi 3akoH bubmorexa LHOK
yHep H ) p . https://m.edsoo.ru/ff0c3be8
HproTona 151 MarepuaabHON TOUKH
Tperuii 3axon HproToHa 1u1st bubnuorexa [JOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TskecTH. [lepBas kocMuueckast bubmorexa LHOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadgdunuent Tpenus.

13 Cuna czn OTI/IBJ'ICI—(II)I/I(I; npu BI/IS(CHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTU WJIM ra3e
[TocTynarenbHOe U BpamnareibHOe

14 JBIKEHUE a0COIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenT cuibl. [1nedo cunbl. YeinoBust https://m.edsoo.ru/ff0c41a6
paBHOBeCHSI TBEPJIOTO Tella
NMitynbsc MaTepHaIbHON TOYKH,

15 CHCTEMbI MaTEPUATIbHBIX TOYEK. bubnmuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE TBUKEHHE

16 PaGoTra 1 MOIITHOCTH CHJIBI. bu6mmorexa [IOK
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Kunernyeckas sHeprust MmarepuaabHON
Touku. Teopema 00 u3MeHEeHUN
KHHETUYECKON SHEPIUU

https://m.edsoo.ru/ff0c4502

17

[TorenuumanpHas sHeprus.
[TorenumanpHas s3HEpIrus yupyro
ne(hOpPMUPOBAHHON MPYKUHBI.
[TorennuanbHast sHEprus Teia BOIU3U
IIOBEPXHOCTU 3€MJIU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

IloTeHnManbHbBIC ¥ HEIOTCHIIMAIBHBIC
cuitbl. CBs3b paboTHI
HEIOTCHIIMAJIBHBIX CUJI C H3MECHEHUEM
MEXaHUYECKOW SHEPTUH CUCTEMBI TEI.
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPruun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI C
M3MEHEHHEM MEXaHUYEeCKON dSHEepPTruu
TeJa Ha IPUMEPE PaCTHKEHUS
PE3UHOBOTO KIyTa»

20

KonTponbHas pabora no teme
«Kunemaruka. /lnHamuka. 3aKOHbI
COXPAaHEHHUS B MEXaHHUKE)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

22

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc?2
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Mojenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEIl

23

24

25

Macca monekyn. Konnuectso
BemectBa. [locTtostHaas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ usMepenue. [llkana Temneparyp
Lenbcus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUn
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH /lambToHa. ["a30BBIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH MEXKAY
napamMeTpamMM COCTOSIHUS
pa3pexKEeHHOro ra3a

H3omponecchl B UI€alIbHOM ra3e U Ux
rpaduueckoe npeacTaBIeHNue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss 3HEeprus
TEPMOJUHAMUYECKON CUCTEMBI U
croco0x! e€ n3MeHeHnus. KonnuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTUsi OJHOATOMHOI'O UJEATBHOTO
rasza

39

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952
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bubmuorexa [JOK

31 B
HARL TeIIonEpeatl https://m.edsoo.ru/ff0c5c36
VYnenbHas TEII0EMKOCTD BELIECTBA.
32 KonuuecTBo TemioTel npu bubmmorexa LIOK
p . https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadaTHeIi mpoiecc
33 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 bubmumorexa [IOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs npoiieccoB B
34 npupoze. Bropoii 3akon bubmmorexa LIOK
Pypoae. BIOp https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpuniun gevicteus u KI/ TernmoBoi bubmuorexa [JOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapnuo u ero KI1/]
37 DKooruyeckue npoodaemMbl
TETUIOOHEPTETHKH
38 O6o6maromuit ypok «MomnekynsipHas bubnuoteka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
KonTposnbHas pabora no teme
39 «Momnexkynspraas pusuka. OCHOBBI 1 bubmorexa [JOK
YP ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHue U KOHIEHCALINS. bubnuoreka [IOK
Hcnapenue u KAreHue https://m.edsoo0.ru/ff0c63b6
AOGCon0oTHAs M OTHOCHUTENbHAsS
41 BIIQXKHOCTh BO3Ayxa. HackllieHHbIH bubmmorexa [JOK
Aya. - https://m.edsoo.ru/ff0c64d8
nap
42 Teépnoe Teno. Kpucrannuueckue u bubnnorexka [JOK
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amop(HbIe Tera. AHU30TPOIHUS
CBOMCTB KpucTauioB. Kujakue
Kkpuctamuibl. COBpeMEHHBIE MaTEpHAITbI

https://m.edsoo.ru/ff0c65f0

[laBnenue u KpUCTaIIM3ALIMSL.

43 V nenpHas TEII0Ta IIaBICHUS bubnnorexa [IOK
A ' https://m.eds00.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44 vy 3]
PABHEHHUE TCIIOBOTO basatca https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tei. DIeKTPUIEeCKUn
45 3apsia. JIBa BUjIa DIEKTPUIECKUX bubmmorexa [JOK
AL a p https://m.edsoo.ru/ffOc6bcc
3apsioB
[IpoBOOHUKH, TUIIEKTPUKH U
46 H(l))JI ﬂOBO HIfKI/I 33.K(I))H COXpaHEHUs bubnmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
Bsaumopeiictue 3apaaoB. 3aKoH
47 K J'IOHaHTOLIeLIHHﬁ ZJISKT MYECKUI bubmmorexa [TOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsisk€HHOCTB MEKTPUYECKOTO
48 nosi. [IpuHnun cyneprno3unyuun bubnnorexka [JOK
JNEKTPUUECKUX Tosel. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTH
Pabota cui seKTpoCcTaTHIeCKOTo
49 rosts. Ilorernman. PasHocts bubmmorexa LOK
’ ’ https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
[TpOBOIHUKY U TAIEKTPUKHA B
poBoA A P bubnmnoreka [JOK
50 AIEKTPOCTATHYECKOM IT0JIE.

JusnexkTpudeckasi IpOHUIIAEMOCTD

https://m.edsoo.ru/ff0c7018
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51

52

OnekrpoémkocTb. Konaencarop

:‘)J'IGKTpOéMKOCTB IIJIOCKOI'O
KOHACHCaTOopa. 3Hepm;1 3apsAKEHHOI'O
KOHACHCaTopa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas pabora "VM3mepenue
ANIEKTPOEMKOCTH KOHEeHcaTopa'

54

[TpuHIMT NEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOIUPOBAJIHHOTO
ammapara, CTpyHHOTr0 IpuHTepa.
DIIeKTpOCTaTUYECKAs 3allHTa.
3azeMyIeHHE SIIEKTPOIPUOOPOB

55

DIEKTPUIECKUN TOK, YCIOBUS €T0
cymiectBoBaHusA. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma st
y4dacTKa Lenu

56

[MocnenoBarenpHOE, TapaUIETBHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOIHUKOB. JIaGoparopHas padoTa
«M3y4yeHne cMenraHHOTO COCTMHEHUS
PE3UCTOPOBY

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

58

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenma

3akoH OMa aJis TOJITHOM (3aMKHYTOM)
anekTpudeckoii enu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0
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«M3mepenne D/IC ncrtouHuka Toka u
€ro BHYTPEHHETO COIIPOTHBIICHUS

DNeKTpOHHAsi TPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTH

%9 COINPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60 DIEKTPUYECKUI TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX TyYKOB
[TomynpoBOAHUKY, UX COOCTBEHHAS U

61 IpUMeCHas MPoBOAUMOCTb. CBOICTBa bubnuorexa [JOK
p—n-nepexona. [lonmynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DIEeKTPUYECKUI TOK B PACTBOpPax 1

62 paciuiaBax dJIE€KTPOJIMTOB. bubnnoreka [JOK
DIIEKTPONUTHYECKAs JUCCOLHAITHS. https://m.edsoo.ru/ff0c82ba
DnexTponau3
DNEeKTpUYECKUi TOK B Ta3ax.

63 CamocTosTENbHBIN U bubnuotexa [JOK
HECaMOCTOATENbHBIN pa3psan. MoHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH

65 O06o0maromuii ypok bubmuorexa [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be

66 KonTponpHas paboTa mo Teme bubnmoreka [JOK
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«Qnekrpocraruka. [loctosHHbIN
3JEKTpUYEeCKUil TOK. TOKHU B
pa3InuHbIX cpenax» /Beepoccuiickas
poBepoyHas paboTa pu MPOBEICHUN
Ha OyMa)KHOM HOCHUTENe

https://m.edsoo.ru/ff0c8a8a

PesepsHblit ypok. KonTponbHast bubmumoreka [IOK
67 1 1
pabota no Teme "DIeKTpoAHAMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHeIi ypok. O000IIarOIIHIA YPOK 1 bubnnoreka [JOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3aumoaeiicTBre mpOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas HAykuus. [lotok

6 BEKTOpa MarHuTHOM MHAYKIMU. IJ1C 1

WHJYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTH. SIBIEHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSTHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 3JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o06maromuit ypok «MaruutHoe
noje. DIEeKTPOMarHUTHAS HHIYKIHS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

46



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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14

15

Konebarenpublii koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICATEHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexmy MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU

®opmyna Tomcona. 3akon

COXpaHCHHA DHEPIUH B HACAIIbHOM
KoJie0aTeIbHOM KOHTYpPC

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BrinykaeHHbBIE 37IEKTPOMAarHUTHBIC
KoJe0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CHHYCOUAIBbHBIN
MepEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOT0 TOKA. AMIUIMTY/IHOE U
JEUCTBYIOIIECE 3HAUCHHUE CHUIIbI TOKA U
HaIpsHKEHUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucpopmarop. [Ipoussoactso,
nepenaya u noTpediaeHue
JIEKTPUYECKON SHEPTUN

19

20

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOrM4eCKUe PUCKU TIPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUH.

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324
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https://m.edsoo.ru/ff0cb9c4
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Kynbrypa ncnonb3zoBanus
JIEKTPOIHEPIUH B IOBCEAHEBHOMN
YKA3HU

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopocth

bubnunorexa LIOK

21
pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh bubnnorexa [JOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIeKTPOMAarHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [lkana bubmmorexa [JOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacts
cBsi3u. Pagmonoxkarust
o5 KonTponbnas padota «Konebanus u 1 bubmmnoreka HOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM CpeJie. bubnmnorexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHne cBeTa. 3aKOHBI OTPAKECHUS
27 cgeta. [locTpoenune nzodpakeHuii B bubmmorexa [JOK
' P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
. bubnuotexa [JOK
28 BHyTpeHHee oTpakeHue. [IpenenbHprit

YTOJ1 IIOJIHOTO BHYTPEHHETO

https://m.edsoo.ru/ffOcd7f6
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OTpaXKEHUS

29

30

JlabopaTopHas paborta «3mepenue
MoKa3aTessl MPEeIOMIICHHS CTEKIIa

JIunzel. [locTpoeHue n300pakeHuii B

nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenu4yeHue JUH3bI

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcd67a

bubnunoreka LIOK
https://m.edsoo.ru/ffOcddle

31

Jlaboparopuas pabora
«MccnenoBanue CBONCTB
H300paKEHUIA B INH3AX»

32

Hucrniepcus cBera. CIOXKHBIN cOCTaB
6enoro ceera. LIer. JlaboparopHas
pabota «Habmonenne aucnepcun
cBeTa»

33

34

WNnTtepdepennus creta. dudpaxius
ceta. [luppaknuonHas pemerka
IlonepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

bubnmnorexa LIOK
https://m.edsoo.ru/ffOced22

bubmmoteka IIOK
https://m.edsoo.ru/ffOcf02e

35

OnTrueckue MpruOOpPbI U yCTPOMCTBA U
yCIJIOBUS UX 0€30I1aCHOr0 IPUMEHEHUs

36

I'panuLbl NpUMEHUMOCTH
KJIacCCHYECKOM MexaHuKu. [TocTymarel
CIIeIMaTIbHON TEOPUH
OTHOCHUTENIbHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
3ameyieHre BpeMEHH B COKpAIllEHNE
JUTHHEI

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfa42
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OHeprus U UMILYIIbC PEIATUBUCTCKON

38 yacTuIbl. CBS3b MAacChI C SHEPTUCH H bubmorexa HOK
HBL- p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS MTOKOS
Konrponsnas padora «OnTHka.
39 OCHOBBI ClIEUAIIBHON TEOPHUH 1 Bubmorexa HOK
P https://m.edso0.ru/ffocf6f0
OTHOCHUTEIBLHOCTH
40 ®otonbl. opmyna [Tnanka. Dueprus bubmuoreka [{OK
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE
bubnunoreka LIOK
41 .0 A.T.
porosdexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI hoTodddexTa. YpaBHEHHUE
42 BﬁHmTeiHa Ji)l(b(l)OToa(bgeKTa bubmmorexa [IOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gotorddexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XumMudeckoe IeHCTBUE bubmorexa HOK
slena. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MIPAKTUIECKOE TPUMEHEHHE:
44
(oTORIEMEHT, POTOAATUHK,
CoJIHeUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «1€MEHTBI bubmuoreka [{OK
KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Moaens aroma ToMcoHa. OnBITHI
but6mmorexa [IOK
46 Pesepdopna no paccessHuIO 0-4acTHIL.

HnaHeTapHasI MOZACIb aToMa

50

https://m.edsoo.ru/ff0d091a
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bubnunoreka LIOK

47 [Toctynater bopa
Y P https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornouieHue GoToHOB
48 g I/I}ll'Iqe exoJe aToMa C oz[Hc(}:"o OBHS buGnuorexa [IOK
P p . yp https://m.edsoo.ru/ffOd0Oafa
SHEPrUM Ha Opyroi. Buabl ciekTpos
BosHOBBIE cBOiCTBA yacTHll. BOaHbI

49 ne bpoiuns. KopnyckynspHo-BoHOBOM Bbu6mmotreka [JOK
nyanus3M. CHOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJCHHOE U3Ty4YCHHE
OTKpbITHE paTnOaKTUBHOCTU. OMBITHI

50 Pesepdopa o onpenenennto cocraBa bubmmorexa [IOK

p&op P https://m.edso0.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TyICHUS
CoiicTBa anb(a-, 6era-, ramma-

51 n3iydeHus. Biousxue
PaJIMOAKTUBHOCTH Ha )KHBBIC
OpTaHU3MBI
OTKpBITHE IPOTOHA U HEUTPOHA.

59 N3oronsl. Anbda-pacna. bu6nmnorexa LIOK
DJEeKTPOHHBINA U O3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMma-nsinydeHue
DHeprus CBS3HM HYKJIOHOB B SI/IpE.

Snepubie peakuuu. AnepHbii

53 eaIfTo I?I 00J1eMBI nep CIIEKTHBBI bubmorexa HOK
P p- 1P - 11ep o https://m.edsoo.ru/ff0d1356
IKOJIOTHYECKHUE aCTIEKTHI SICPHON
JHEPTeTHUKU

54 DneMeHTapHble yacTullbl. OTKpbITHE bubmmnoreka [JOK

Mo3uTpoHa. MeTobl HAOMIOACHUS U

https://m.edsoo.ru/ff0d0e38
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PErucTpaly JIEMEHTAPHBIX YaCTHII.
Kpyrsiii cton «@yHaaMeHTaIbHbIE
B3auMOIeUcTBUs. EQUHCTBO
(bu3nUuecKoil KApTUHBI MUPa»

55

56

OTansl PasBUTHUA aCTPOHOMMUHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HaYeHue acTpoHoMuu. Bun
3B&3aHOro Heba. Co3Be3nus, ipKue
3BE3/1bl, JIAHETHI, UX BUJUMOE
neukenue. CoaHevyHas cuctema

Comnre. ConHeyHas akTUBHOCTb.
Uctounuk sneprun ConHIa U 3BE3]1

S7

3BE3bI, X OCHOBHBIE
XapaKTePUCTUKH. 3BE3/BI TIIABHON
MOCJIeZIOBATEIBHOCTH. BHYTpeHHee
cTpoenue 38E31. CoBpeMeHHbIE
MIPEJICTABJICHHS O IPOUCXOXKICHUH U
sBoronuu CoJIHIIA B 3BE3

58

Muneunsiii [Iyte — Hama ["anaktuka.
[Tonoxenue u apmxenne CoyHua B
lNamakTuke. ['amaktukn. YEpHbIe IBIPHI
B JIpax TajJaKkTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonpmoro B3peIBa.
PennkroBoe u3inydeHue.
Meraranaktuka

60

Hepemennsie mpobieMbl acCTpOHOMUHT

52




61

KonTpomnpHas padota «1neMeHTHI
ACTPOHOMHUU U aCTPOPUIUKIY

62

O6o06maromuit ypok. Ponb dpusuku u
ACTPOHOMUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COLMAIbHON 1
ATUYECKOH cdepax AesaTeIbHOCTH
YyeJoBeKa

63

64

65

[Ipomexxyrounas arrecranusi.

O6o06maromuit ypok. Poin
¢busnueckoil Teopun B GOpMUPOBAHUU
MPEACTABICHUH 0 (PU3NIECKOI
KapTUHE MHpa

O6o6maromuii ypok. Mecto
¢bu3nveckoil KapTUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJCTAaBICHUN O IPUPOE

66

PesepBHbIil ypok. MarautHoe noie.
ONEeKTPOMarHuTHAsE NHIYKIHS

67

68

PesepBubiil ypok. OnTuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTEIBHOCTH

Pezepusiii ypok. KBanroBas ¢usuka.

DneMEHTHl aCTPOHOMUU U
acTpopU3UKH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka. 10 kmacc: 6a3oBbI M yriayoOneHHsld ypoBHU (Knaccuueckuit
kypc)/ Mskumes ['.5., byxoBueB b.b., Corckuit H.H. nox penakuueit
[TapdentbeBoii H.A., M: «IIpocBemienue», 2022
®dusuka, 11 xmacc: 6a30Bbli U yriyoneHHslid ypoBHu (Kmaccuueckuit
kypc)/ Mskumes I'.J1., Byxosner b.b., Hapyrua B.M. mox pemakiueit
[MapdentneBoii H.A., M: «IIpocsemenue», 2019

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

®duszuka. « KOHCTPYKTOP» CaMOCTOATENbHBIX U KOHTPOJIBHBIX paboT. 10 —
11 xmaccel: mocobue st yuureneid oomeoopaszopart. yupexacuuii/ C.M.
AngpromeukuH, A.C. CnyxaeBckuii.- M.: IIpocsemenue, 2018.

CoOopuuk 3amgau mo ¢Qusuke. 9-11 kmaccel /CremanoBa I''H. — M.:
[Tpoceemenwne, 1997.

®uzuka. 3amaynuk. 10-11 km.: Ilocobue must  oOmeoOpa3oBar.
yupexaenuit /PeimkeBud A. I1. - M.: Ipoda, 2019.

®uzuka. 10 Kjgacc: TEXHOJOTUYECKHUE KapThl YPOKOB IO YUEOHUKY
I Msaxumepa, b.b. BbyxoeneBa, H.H. Corckoro/ aBt.-coct. H.JIL.
[Tenareiiuenko.- Bonrorpana: Yuurens. 2019.

I''B. Mapkuna ®usuka 10 kiacc. IloypouHble miaHbl MO Yy4E€OHUKY
I'.5I.MsaxuneBa, b.b. byxosuesa. B.: Yunrens, 2020.

I''B. Mapkuna ®usuka 11 knacc. IloypouHble miaHbl MO y4e€OHUKY
I'.4.Msxuiesa, b.b. ByxoBuesa. B.: Yuurens, 2020
KoHTpoabHO-U3MepuTenbHble  MaTepuanbl. ®usuka: 10 kmace. /
H.N.30pun. - M.: BAKO, 2012

KontponpHO-u3MepuTenpHbie  MaTepuanbl. @Ousmka: 11  kmace. /
H.N.30pun. - M.: BAKO, 2012

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

1. bubmunoreka I{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://urok.apkpro.ru
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