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IHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha ypOBHE cpefHero obmiero oOpa3oBaHusl pazpaboTaHa Ha
OCHOBE TIOJIOKEHWU M TpeOOBaHWI K pe3ynbTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTENbHON IMPOTPAMMBEI,
npencrasieHHbix B ®I'OC COO, a rtakxke ¢ yuérom QenepanbHOi pabodeld MporpaMmbl BOCIIUTAHHS H
KOHIIETIMU TpenojaBaHus ydyeOHoro npeamera «®Pusnka» B 00pa3oBaTeNbHbIX OpraHu3auusax Poccuiickoit
denepanyy, pearn3yonX OCHOBHbIE 00pa30BaTeIbHBIE IPOTPAMMBI.

Coneprxanue mporpamMmbl 1o (U3MKE HamnpaBieHO Ha (OPMHPOBAHUE €CTECTBEHHO-HAYUHOW KAapTHHBI
mupa oOyuaromuxcs 10—11 xmaccoB mpu oOyueHUM UX (QHU3MKE Ha 0a30BOM ypPOBHE Ha OCHOBE CHCTEMHO-
nesTebHOCTHOrO moaxoda. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusm PIOC COO «k
IUTAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM M METAlpPeIMETHBIM pe3yiabTaTaM OOy4YeHHs, a TAaKKE YUUTHIBAET
HEOO0XO/JMMOCTh pealu3al MEXIIPEIMETHbIX CBA3€H (U3MKH C €CTeCTBEHHO-HAYYHBIMU Y4eOHBIMHU
npeaMeramMu. B Hell ompenenstoTcs OCHOBHBIE ILeTM HM3y4eHHs (HU3UKM Ha YpPOBHE cpenHero oOmiero
o0pa3oBaHMs, IJIAHUPYEMblE PpE3yJIbTaTbl OCBOCHMsI Kypca (U3MKHM: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

ITporpamma no (pu3MKe BKIIIOYAET:

® [UTAHUPYEMBIE Pe3yJbTaThl OCBOSHHS Kypca (M3MKH Ha 0a30BOM YpPOBHE, B TOM YHCJE MPEIMETHBIC
pe3yJIbTaThl 110 rojiaM 00yUEeHUs;

e cofepxkanue yueOHoro npeamera «Pu3ukay» 1o rojgam o0ydeHus..

du3nka Kak Hayka o HauOoJiee OOLIMX 3aKOHAX MPUPO/bI, BBICTYNAs B KayecTBEe yuyeOHOIro Ipeamera B
IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIA]] B CHCTEMY 3HaHHI 00 oKpyxatomem mupe. LIIkonbHbI Kype puzukm —
CHCTEMOO0OPa3yIOLIHii Il €CTECTBEHHO-HAYYHbBIX YYEOHBIX IPEAMETOB, TOCKOIbKY (PU3NYECKHUE 3aKOHBI JIeXkKaT
B OCHOBE IIPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, OMOJIoTHed, Pu3nuecKoil reorpadgueil 1 acCTpOHOMHEH.
Vcnonb3oBaHue M aKTUBHOE INPUMEHEHUE (U3MUECKUX 3HAHUM oOmpenenser XapakTep M pa3BUTHE
pa3sHOOOpa3HBIX TEXHOJIOTUH B cdepe PHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOJYYEHHS] HOBBIX
MaTepuajioB C 3aJaHHBIMU CBOWCTBAMM M Jpyrux. M3ydeHue (uU3MKM BHOCHT OCHOBHOM BKJaJ B
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa O0yYaromuxcs, B (POPMUPOBAHUE YMEHHI MPUMEHSTH
HAy4HbII METO/] TO3HAHUS ITPH BHIMOJIHEHUN UMHU YY€OHBIX UCCIIEIOBAHUI.

B ocHOBy kypca Qu3uku A ypoBHS CpeAHEro oOuiero oOpa3oBaHUs MOJOXKEH s HAEH, KOTOphIe
MO’KHO PaccMaTpUBaTh KaK MPUHLUIIBI €r0 OCTPOSHHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUU C HEHMl KypcC SBISETCS JOTMYECKHU 3aBEPIIEHHBIM, OH COJEPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOH, TaK U COBPEMEHHOM (PU3HKH.

Hoes eenepanuzayuu. B cOOTBETCTBUU ¢ HEW Marepual Kypca (GU3MKu 00beAMHEH BOKPYT (U3HUECKUX
Teopuil. Beaymum B Kypce sBisercs (HopMUpOBaHHE MpPEICTABICHUNH O CTPYKTYPHBIX YPOBHSX MaTepuw,
BELIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peannzanus npennojaraeT MCIOJb30BaHUE T'YMAHHUTApHOTO MOTEHIMANa
(¢u3NyYecKOl HayKH, OCMBICIIEHUE CBSI3U pa3BUTHUA (U3MKM C pa3BUTUEM OOIIeCTBa, a Takke C
MHUPOBO33pPEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoesa npuknaonoui nanpasnennocmu. Kypc ¢usuky mnpeanonaraeT 3HaKOMCTBO C IIMPOKHUM Kpyrom
TEXHUYECKHUX U TEXHOJOTHYECKUX IIPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoesa skonocuzayuu peanusyeTcs MOCPEICTBOM BBEJIEHHUS JJIEMEHTOB COJEP)KAHUS, MOCBSIIEHHBIX
HKOJIOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbI C Pa3BUTHEM TEXHUKHU U TEXHOJOTHM, a TaKxkKe
o0CcyXIeHus TPOOJIEM pallMOHATIFHOTO TPUPOAOIIOIH30BAHUS U SKOJIOTUUECKON O€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTAaMH Kypca (PU3MKH Ha YpOBHE CpelHero oOImiero oOpa3oBaHUS SBISIOTCS
¢dusnveckue teopuu (GOpMHPOBAHHE TPEICTABICHUN O CTPYKTYpEe MOCTpOEHUsS (U3MUECKOW TEOPHH, POJIU
(GyHIaMEHTAIbHBIX 3aKOHOB W MPUHIMUIIOB B COBPEMEHHBIX IMPEJICTABICHHUSIX O TMPHUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOPUMA, JIsl OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CucTeMHO-eSTeTbHOCTHBIN MOAX0/] B Kypce (DU3MKHU pealn3yeTcss MpexkJie BCero 3a cYET OpraHu3aliuu
AKCIIEPUMEHTATILHON e TeIbHOCTH o0ydaromuxcs. J{is 6a30Boro ypoBHs Kypca (pU3UKH — 3TO UCIOJIB30BaHNE
cHCTeMbl (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX paboT, KOTOPBIE B IPOTrpaMMe IO
¢u3uke 00beAUHEHB! B OO CIMCOK YUEHHYECKUX MPAaKTUYECKUX padoT. Brijienennue B yka3aHHOM NepedHe
na0opaTOpHBIX  PabOT, TMPOBOAMMBIX JJS KOHTPOJIE UM OLEHKH, OCYIIECTBIISETCS  Y4aCTHHUKAMH
00pa3oBaTeNbHOTO MPOIEcca UCXO0I W3 OCOOCHHOCTEH TJIaHUPOBAHUS W OCHAIIeHHUs kabuHeta ¢usuku. [Ipu
3TOM oOecneumBaeTcs OBJaJeHUE OOYyJYarOIIMMHUCS YMEHHUSIMH MPOBOJIUTH KOCBEHHbBIE H3MEpPEHHUs,



UCCIICIOBAHMsI 3aBUCUMOCTEH (M3NYECKUX BEIMYMH U TIOCTAHOBKY ONBITOB IO TPOBEPKE MPEIOKEHHBIX
TUIIOTES.

bonpuioe BHUMaHNE yaeIseTcs PEIICHUIO paCYETHBIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aToM 1 pacu€THBIX
3a/la4 MPUOPUTETOM SBIIIOTCS 33/aYdl C SIBHO 33/IaHHOM (U3MYECKOW MOJENbIO, MO3BOJIIONINE MPUMEHSTh
W3Y4YECHHBIE 3aKOHBI U 3aKOHOMEPHOCTU KaK M3 OJHOTO pa3jeia Kypca, TaK U MHTErpupys 3HAHUS U3 Pa3HbIX
pasnenoB. s KauecTBEHHBIX 3a/lad MPUOPUTETOM SIBIISIIOTCS 3aJaHusl Ha OOBSCHEHUE MPOTEKaHUs
(¢u3NYeCKUX SIBICHUH W TPOLECCOB B OKPYXKAIOLIEH XU3HU, TpeOyromre BbiOOpa (U3UYECKON MOoAenH JJis
CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusimu ®I'OC COO k MaTepHabHO-TEXHUYECKOMY OOECIIEYCHHIO Y4eOHOTO
mporecca 0a30BbId YPOBEHb Kypca (PU3UMKU HA YPOBHE CpefHero oOuiero oopazoBaHUs JOJKEH MU3ydaThCs B
YCIOBHSAX MPEAMETHOro KaOuHeTa (GHU3UKKM HIM B YCJIOBUSX HWHTETPUPOBAHHOIO KaOMHETA IPEIMETOB
€CTECTBEHHO-HAyYHOTO IUKIa. B kabuHere pu3nku J0KHO OBITH HEOOX0UMOE JabopaTopHOe 000pYyI0BaHKE
IUI  BBINIOJHEHUS YKa3aHHBIX B IporpaMMme Mo (u3MKe YYCHHYECKMX [MPAKTUYECKHX padoT w
JEMOHCTPALIMOHHOE 000PYAOBaHHUE.

JleMoHCTpanmoHHOE 000pyaoBaHWE (QOPMHUPYETCSI B COOTBETCTBHM C TNPUHIMIIOM MHUHHUMAJIbHON
JOCTaTOYHOCTH M OOECHeYrMBaeT IIOCTAHOBKY IEPEUYHCICHHBIX B MporpamMme 10 (U3MUKE KIHYEBBIX
JIEMOHCTpAUK /ISl MCCIEOBAHUS M3yYaeMbIX SIBICHUH M IPOIECCOB, IMIUPHUECKUX U (PyHIaMEHTaIbHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe o00OpydOBaHHE s YYCHHMYECKHX MPAKTHYECKHX pabor Qopmupyercs B BHIC
TEMaTUYECKHX KOMIUIEKTOB M OOEecCHeurMBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha ABYX OOyYaroIIuXcs.
TemaTnueckue KOMIUIEKTHI Ja0OpaTOPHOTO OOOPYJIOBAaHUS JOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIOJIb30BaHUHU aHAIOTOBBIX U HU(POBBIX MPUOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BUJIE
U POBBIX Ta00PATOPHIA.

OCHOBHBIMU 1ENIIMU U3Y4YEeHUS (PU3UKHU B 001IeM 00pa30BaHUU SBISIOTCS:

¢ (hopMUpOBaHHE UHTEPECA M CTPEMIICHHS O0YJarOIUXCA K HAYYHOMY U3YUEHUIO MTPUPOJIBI, PA3BUTHE UX
MHTEJJIEKTYaJIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TNPEICTABICHUNA O HAYYHOM METOJleé TO3HaHHS U (OPMUPOBAHHME UCCIIEIOBATEIHCKOTO
OTHOIICHMS K OKPYKAIOLIUM SIBICHUSM;

¢ hopmMHpoBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJibTaTa M3Y4YEHHUS OCHOB CTPOEHHUS MAaTEepUH U
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3HKHY;

¢ hopMUpOBaHHE YMEHHMH OOBSACHATH SBJICHUSA C MCIIOJIB30BaHMEM (PU3MUYECKMX 3HAHUM U Hay4dHBIX
JI0Ka3aTeNbCTB;

¢ (hopMUpOBaHME MPEACTABICHUI O PO (PU3UKH Ui PA3BUTHUS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTUH.

JlocTrkeHne 3THX Iiesiell o0ecreunBaeTcsl pelleHeM CIeIyIoMMX 3a7ad B MpoIlecce U3ydeHus Kypca
(U3HMKN HAa YPOBHE CPEAHETo 00IIero oopa3oBaHus:

® [IpHOOpETEHNE CUCTEMBI 3HaHMM 00 oOmMX (U3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsX,
BKJIIOYAsi MEXaHWKY, MOJIEKYJISPHYIO (U3UKY, DSJIEKTPOJUHAMHKY, KBAaHTOBYIO (HU3UKY U DIIEMEHTHI
acTpo(hU3HKH;

¢ hopmHpoBaHNEe yMEHUN NMPUMEHSATh TEOPETUUYECKUE 3HAHUS JJIsl OObSICHEHUS (PU3NYECKUX SIBJICHUN B
MIPUPOJIC U ISl IPUHSITHS TPAKTUICCKUAX PEIICHHI B TIOBCEAHEBHOM KU3HM,

® OCBOCHHE CII0COOOB pEeIIeHHs] Pa3IUYHBIX 3a7ad C SBHO 33JaHHOW (PU3MUECKOW MOAENbIo, 3ajad,
M0JIPa3yMEBAIOIIUX CAMOCTOATENIBHOE CO3/1aHue (PU3HMUECKOM MOJIeNH, aJIeKBaTHON YCIOBHUAM 3a/1auH;

® IOHMMaHHE (PU3UYECKUX OCHOB U NMPUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPONCTB M TEXHOJIOTMUECKUX
MIPOLIECCOB, UX BIMSHUS HAa OKPYKAIOILYIO CPELY;

® OBJIQJICHUE METOAAMHU CAMOCTOATEIBHOTO TUIAHMPOBAHUS U MPOBEACHUS (PU3NYECKHX HKCIEPUMEHTOB,
aHaJlM3a U UHTEepIpeTaluy HHGOpPMaIH, ONpeIeIeHHs] JOCTOBEPHOCTH MOJIYYEHHOTO Pe3ybTaTa;

® CO3JJaHKE YCIIOBUH JJIsl pa3BUTUSI YMEHUIN IIPOEKTHO-UCCIIEI0BATENIBCKON, TBOPUECKON JESTENBHOCTH.

Ha usydenue ¢usuku (6a30BbIil ypoBeHb) Ha ypOBHE cpeaHero oduiero oOpasoBanusi orBoautcs 204
gacoB: B 10 kmacce — 102 yaca (3 yaca B Hegeno), B 11 kimacce — 102 gaca (3 gaca B HEACIIO).

[Ipemyiaraemelii B mporpaMmMe mo (u3uKe NepedeHb JabOpaTOPHBIX U NMPAKTHUECKUX paboT SBISETCS
PEKOMEH/IOBaHHBIM, YYHUTENb JIelaeT BBIOOp TMPOBEAEHHUS JIaOOpaTOPHBIX pabOT U OMBITOB € YYETOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH 00yJaroImuXcs.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Paznes 1. ®u3uka ¥ MeTOAbI HAYYHOT' 0 MO3HAHUS

®usuka — Hayka o nmpupoje. Hayunsle MeToapl O3HAHUS OKpYyXkaromero mupa. Poibs skcnepumenTa u
TEOPUH B MIPOLECCE MMO3HAHUS TPUPOBI. DKCIIEPUMEHT B (hU3HKE.

MonenupoBanue (Gu3MYecKuX SBICHUA W TporeccoB. Haywnble rumote3pl. DU3UYECKHE 3aKOHBI H
Teopuu. ['paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Pome m mecto ¢u3uku B (QOpPMHPOBAHUM COBPEMEHHOW HAy4YHON KapTUHBI MHpa, B MPAKTUYECKOH
JESATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHaoroBbIie ¥ IUGPOBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYUKH.
Pa3znen 2. MexaHuKa

Tema 1. Kunemamuka

Mexanuyeckoe BmkeHHe. (OTHOCUTENBHOCTh MeXaHuWyeckoro pABmxkeHus. Cucrema oTcuéra.
Tpaektopus.

[Tepemernienue, CKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepualibHOU
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. CII0XKEHNE EPEMEIICHHI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJUHEHHOE ABW)XKECHHE. |'paduKky 3aBUCHMOCTH KOOPIHMHAT,
CKOPOCTH, YCKOPEHHS], [IyTU U NEPEMEIICHUS MaTEPUAIIbHOW TOUKU OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOTHOTO TaICHUS.

KpuBonunelinoe asuxenue. J[BukeHue MaTepUAIbHOW TOUKHU 10 OKPYKHOCTH C IIOCTOSIHHOM 10 MOJIYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHass ckopocTh. [lepuon u vacrora obpamienus. LlenTpoctpemurensuoe
YCKOPEHHE.

TexHuueckue ycTpoMcTBa M IMPAKTUYECKOE MPUMEHEHUE: CIUIOMETP, ABUKEHUE CHAPSAOB, LICTIHBIE U
pEMEHHBIE Nepeayun.

Jlemoncmpayuu

Mopenb cuctembl OTCUETA, WILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBHKECHHUSL.

[TpeoOpazoBanue NBMXEHUH C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxenus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

W3mepenune yckopeHus CBOOOIHOTO MaIeHHUS.

Hampasnenue ckopocTu npu JBMKEHUN IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3yuenne HepaBHOMEPHOTO JBMXKEHHUS C IIEJIBIO OMPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLIEHUS MEXAY MNYTAMH, MPOWICHHBIMU TEJIOM 3a IOCIEAOBATENIbHbIE pPaBHbIC
MIPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIB)KEHUH ¢ HAYAIbHOM CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenune aBUKEHUS MIApUKa B BI3KOU KUJIKOCTH.

N3yuenune nBukenus tena, OpOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOCcuTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. HEpImanbHbple CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cuii. Bropoi 3akon HploTOHa 171 MatepuanbHON TOYKH.
Tpernii 3akoH HprOTOHA 111 MaTepragbHbBIX TOYEK.

3akoH BceMupHOro taroreHus. Cuna tsxectd. [lepBas kocMuueckas CKOPOCTb.
Cuia ynpyrocru. 3akoH ['yka. Bec Tena.
Tpenue. Bunel tpenust (mokosi, ckoibxeHusi, kaueHus1). Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHHS

CKOJIb>)KEHUSI M cuia TpeHus nokosd. Koadduument tpenus. Cuiia CONPOTUBICHUS MPH JIBUKEHUM Tejla B
KUJKOCTHU WIH rase.

[TocTymarenbHOE U BpamaTelbHOE JBMKEHNE a0COIOTHO TBEPOTO Tea.
MOoOMEHT cuiibl OTHOCUTENBHO OcH BpaieHusd. [1nedo cumbl. Y ciaoBus paBHOBecUs: TBEPAOTO Tea.

Texumueckne YCTpOﬁCTBa U TPaKTHYCCKOC MNPHUMCHCHHE: MNOJUIUMIIHUKH, ABHUXCHUC HCKYCCTBCHHBIX
CITYTHUKOB.

Jlemoncmpayuu
SIBrieHne nHepuuH.
CpaBHeHME Macc B3aUMOICUCTBYIOIIMX TEJI.



Bropoii 3akoH HeroToHa.

N3smepenune cu.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(pOopMaLuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U HAJCHUH.

CpaBHEeHHE CHJI TPEHUS TIOKOS, KAYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPIOro Teyia. Buasl paBHOBeCHS .

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBuxenust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJI YIIPYTOCTH, BO3HHMKAIOIIUX B IPYKUHE M PE3MHOBOM 00pasle, OT UX
nedopManuu.

HccnenoBanue ycioBuil paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHUS.

Tema 3. 3aKkoHnbl COXpaHEHUA 6 MEXAHUKE

Hmnynbe MaTepuaabHON TOYKH (Tesa), CUCTEMbl MAaTe€pHUalbHbIX TOYeK. MMIynbc CUIBl U MU3MEHEHUE
UMITyJIbCa TeJa. 3aKOH COXPAaHEHUs UMITyjbca. PeakTUBHOE JBUKEHHUE.

Pabora crisl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprusi MaTepuaibHOM TOUKU. Teopema 00 M3MEHEHUH KHHETHYECKON SHEPTUH.

[TorenuuansHasts sHeprus. IloreHnmanbHas dHeprus  ynpyro Ae(GOpMHUPOBAHHONW — NPYKUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanpHble U HeMOTeHLHUANbHblE cuibl. CBA3b pabOThl HENOTEHUMAIbHBIX CHUJI C H3MEHEHHEM
MEXaHUYECKOIN 3HEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUu.

VYupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHWE: BOJIOMET, KONEpP, NPYKUHHBIM IHUCTOJIET,
JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

Ilepexoxa moTeHIMATBHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuenne abCONOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

WccnenoBanue cBA3M pabOThl CHJIBI € HM3MEHEHHMEM MEXaHWYECKOM OSHEpruu Teja Ha INpuMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOpUHU U MX OIBITHOE 000CHOBaHME. bpoyHOBCKOE
nswkenue. uddysusa. Xapakrep ABMKEHHs U B3aUMOJEHCTBHS YacTHUI] BellecTBa. MoJieln CTpPOEHHUs T'a30B,
KHUAKOCTEH M TBEPABIX TeNl U OOBSICHEHUE CBOWCTB BEIIECTBA HAa OCHOBE ITHX Mojeineil. Macca u pasmepsl
Moutekyn. Konnuecto Bemectsa. [loctosiHHass ABorazapo.

TennoBoe paBHOBecue. Temmepartypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens naeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH UACAIBHOIO Iasa.
AOcontoTHas TeMmeparypa Kak Mepa CpelHed KMHETHYECKOW SHEpPruu TEIUIOBOTO JBHIKEHHS YacTHIl Tasa.
[lIxana temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kuanelipona. 3akon /lanbToHa.
W3omponeccsl B HA€aIbHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BeulecTBa. ['paduueckoe mnpeacraBiecHue
M30MPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHU4YeCKre yCTPONCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAaIOIIME JAMCKPETHOE CTPOEHUE BelecTBa, (oTorpaguu MOJIEKYd OpraHMYEeCKHX
COCIMHECHUM.

OnbIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mozens 6pOyHOBCKOTO JIBM>KEHUS.

Mogaens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHSL.

Monens, HIUTIOCTpUPYIOIas IPUPOLY JaBJICHHS ra3a Ha CTEHKH COCYJa.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS UI€aIbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul



Omnpenenenre Macchl BO3/1yXa B KIIACCHOM KOMHATE Ha OCHOBE M3MEPEHHI 00bEMa KOMHATBI, TABICHUS U
TeMInepaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMeTPaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocno6vt mepmoounamuku

TepmoaunamMuyeckass cuctema. BHYTpeHHsSI PHEpPrus TEPMOAWHAMHYECKOW CHCTEMBI UM CHOCOOBI eé
u3Menenus. KonuuecTBo TerioTel u padota. BHyTpeHHsIsI HEprus OAHOATOMHOIO HAEaIbHOro rasza. Bumsl
TEIUIONEepe1aun: TEMJIONPOBOJHOCTh, KOHBEKIINS, N3ITyUeHHUE. Y IelIbHAs TEIUI0EMKOCTH BellecTBa. KonuuecTBo
TEIUIOTHI ITPH TEIUIONEpEaaye.

[Tonsarue 06 ammabatHom mpouecce. IlepBolii 3akoH TepmoauHaMuku. [IprMeHeHHe NMEpBOTO 3aKOHA
TEPMOJUHAMUKH K n3omnponeccam. I'paduueckas nHTeprperanus paboTh rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMoCTh MpoIeccoB B IPUPO/IE.

TennoBsie Mamwuubl. [IpuHIKIBI 1eHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPruu B TEILIOBBIX
mamuHax. Koadduuumenr mnonesnoro neiictBus TteroBod MamuHbl. Llukn KapHo m ero xosdduument
MIOJIE3HOTO ACHCTBUS. DKOJIOTHYECKHE MPOOIEMbl TEIIOOHEPTETUKH.

TexHuuyeckue yCTpoiiCTBa M IPAKTUYECKOE MPHUMEHEHHUE: JBUraTellb BHYTPEHHEIO CropaHus, ObITOBOM
XOJIOAWJIBHUK, KOHIULMOHED.

Jlemoncmpayuu

V3meHeHrne BHyTpeHHEH »HEpruM Tejla MpU COBEpPUICHHH PabOThI: BBUIET MPOOKH M3 OYTBUIKU O]
JEWCTBUEM CXKATOTO BO3yXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTéM TpeHUs (BUACOAEMOHCTPALINS).

N3menenue BHyTpeHHEH 3HEepTruu (TemMrepaTyphl) Tella IpH Terionepenaye.

OnpIT 0 aquabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO ABUTATEIs.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne yaenbHOM TEIT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u koHaeHcauus. VMcnapeHue u kumeHue. AOGCOTIOTHAS U OTHOCUTENIbHAS BIAXKHOCTD
Bo3ayxa. HacelmenHnslid map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATyphl KHIIEHUS OT
JABJICHUSI.

Teépnoe Teno. Kpucramnmuueckue u amopdHbie Tena. AHHU30TPONHUS CBOWCTB KpuUCTaIoB. JKuakue
kpuctainsl. CoBpeMeHHbIe Marepuanbl. [lnaBneHume m Kpucramsanus. YJenbHas TEIUIOTA IUIABICHUS.
CyOnumartusi.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHuueckue ycTpoiicTBa M NPAKTHUECKOE MPUMEHEHHE: TUTPOMETP M ICUXPOMETP, KaJOpUMETP,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MaTEPUAJIOB, B TOM UMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX IAPOB.

Kunenve npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaXKHOCTH.

Habntoienne HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanys KpUCTaJlIOB.

Yuenuueckuii sxkcnepumenm, 1abopamopnuie pabomuol

N3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. diiekTpoanHamMuka

Tema 1. Inexmpocmamuka

OnekTtpu3anuss Ten. ONEKTpUYecKud 3apsan. JlBa BHIa dJeKTpUYecKux 3apsafoB. lIpoBogHukw,
JUDJIEKTPUKU U MOJTYIPOBOAHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsija.

B3anmoneiicteue 3apsigoB. 3akoH Kynona. ToyedHBIN SIEKTPUYECKH 3apsi. DJIEKTPUUYECKOE TOJIE.
Hanpspk€HHOCTh  dnexTpuueckoro mnosid.  [IpyHIMnD — cyneprno3uuMM — dJ€KTpUYECKHX nodeil. JIunHum
HaNPSKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

Pabora cun oanexkrpocratnuyeckoro monsd. I[lorenuman. PasHocts mnoteHuumanoB. IlpoBogHuku u
IUBJIEKTPUKHU B DJIEKTPOCTaTHYECKOM MoJie. J(uaiaexTpuueckas NpoOHUIaeMOCTb.

OnexTpoéMkocTb. KoHzmeHcaTop. DNEKTpPOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEPrus 3apsyKEHHOrOo
KOHJIEHCATOopA.



TexHnueckue  ycTpolicTBA M IPAKTUYECKOE  NPUMEHEHHWE:  JJIEKTPOCKON,  3JIEKTPOMETP,
ANEKTPOCTaTUYECKasl 3allliTa, 3a3eMJIEHHE 3JIEKTpOonpuOOpoB, KOHAECHCATOp, KOMUPOBAJIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIMUIT ACUCTBUS IEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEJL.

DIEKTPUUECKOE 10JI€ 3apsyKEHHBIX TEII.

[IpoBOIHUKY B 3EKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUuecKas 3aluTa.

JIMDIIEKTPUKH B 3JEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTD EKTPOEMKOCTH INIOCKOT0 KOHJIEHCATOpa OT ILJIOLIAAN IUIACTHH, PACCTOSHUS MEXKIY HUMU
U JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxkcnepumenm, 1abopamoptuie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTpUUECKUN TOK. YCIIOBHUS CYIIECTBOBAaHUS 3JIEKTpUUEcKOro Toka. Mcrounuku toka. Cuiia Toka.
[TocTostHHBIM TOK.

Hanpsokenue. 3akon Oma i1t yyacTka LEmu.

DNEeKTpUYeCcKoe  CONPOTHUBIICHHE. YelIbHOE compoTuBieHHe BewlecTBa. [locnemoBarenbHoe,
NapajulesIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOmHOCTB 3JEKTPHUECKOTO TOKA.

DONEeKTpOABMKYIasi CHJIa U BHYTPEHHEE CONPOTUBICHME HCTOYHMKA TOKa. 3akoH Oma Ui HOJHOU
(3aMKHYTOI) 3neKTprueckoi 1enu. KopoTkoe 3aMbIkaHHe.

DONeKTpOHHAas MPOBOJUMOCTb TBEPIABIX METAJUIOB. 3aBUCHMOCTb CONPOTHBIIEHUS METAUIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBOICTBA 371€KTPOHHBIX IIyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TMpUMECHas MPOBOJUMOCTh NONTYNpoBOAHUKOB. CBoiicTBa pP-n-
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYECKUil TOK B pacTBOpaxX M pacIjlaBax »3JIEKTPOJUTOB. DIJIEKTPOIUTHYECKAs IUCCOLMALMS.
DNEeKTPOIH3.

DnekTpruyeckuil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [lna3ma.

TexHUuYecKue yCTpOICTBA M MPAKTUYECKOE NPUMEHEHUE: aMIIEPMETP, BOJIbTMETP, PEOCTaT, HCTOYHUKU
TOKa, D3JIEKTpOHArpeBaTelbHble MPUOOPHI, AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBICHUS,
BaKYyMHBIH MO, TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN MO/, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAIIPSIKEHUS.

3aBUCHMOCTh CONPOTUBIICHUS IIWIIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUJIOMIAAX IONEPEUYHOIO
CEUEHUs U MaTepuana.

CMenianHO€ COEJUHEHNE TPOBOJHUKOB.

[Ipsimoe u3MepeHue >3IeKTPOABMKYIIEeH cuibl. KopoTkoe 3aMblkaHHe TallbBaHMYECKOTO 3JIEMEHTa U
OLIEHKa BHYTPEHHETO CONPOTUBIICHNUS.

3aBUCUMOCTh COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psaa 1 NpOBOAMMOCTh BO3AyXa.

OAHOCTOPOHHSISI TPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopnuie pabomuol

N3ydyeHne cMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepenue 3neKTpoABHKYIIEeH CHUiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTHUBIICHUS.

Habntonenue snextponusa.

MexnpeamerHblie CBSI3U

N3zyuenne kypca ¢usuku 0azoBoro ypoBHs B 10 Kiiacce OCYIIECTBIISETCS C YYETOM COAEPIKATENbHBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMHUH, reorpaduu U TEXHOJIOTUH.



Mescnpeomemmuvie nonsimus, CBI3aHHBIE ¢ U3YYEHUEM METOIO0B HAyYHOI'O MMO3HAHMS: SIBICHUE, HAYUYHBIN
¢axT, runoresa, (uU3NYECKas BEIUYNHA, 3aKOH, TEOPUS, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJICTIb,
U3MEpEeHUe.

Mamemamuxa: pelieHNE CUCTEMbl YpaBHEHUH, TMHEHHas QYHKIINS, Mapadoiia, Tunepoosia, ux rpaduku u
CBOWCTBA, TPUTOHOMETpHYECKHME (YHKIMU: CHUHYC, KOCHHYC, TaHIEHC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUN HAa OCU KOOPIMHAT, CJIOKCHHE BEKTOPOB.

Buonoeus: mexaHWmueckoe MABWKEHHME B KHBOM mpupone, anddysus, ocMoc, TEIIOOOMEH >KHUBBIX
OpraHu3MoOB (BUJIBI TEIUIONIEPEIadH, TEINIOBOE PABHOBECHUE), IICKTPUICCKHE SBJICHUS B )KUBOU MIPHPO/IE.

Xumus: JHACKPETHOE CTPOCHHE BEIIECTBA, CTPOEHHE AaTOMOB M MOJIEKYJ, MOJb BELIECTBA, MOJIApHAs
Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TEN, JKUAKOCTEH M Ta30B, JJIEKTPHUYECKUE CBOWCTBA METAJUIOB,
AJIEKTPOIMTUYECKAsl JUCCOLMAINS, TalTbBAHHKA.

Teoepaghus: BMaxXHOCTh BO3yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonoeusn: mpeoOpazoBaHHE IBMKEHUH C HCIONB30BAHMEM MEXAHM3MOB, YUYET TPEHHUS B TEXHHKE,
MOJIIIAITHUKY, HCIIOJb30BAaHUE 3aKOHA COXPAHCHUs HMIYJIbca B TEXHUKE (pakera, BOJAOMET W JIpyrue),
JBUraTellb BHYTPEHHETO CTOpaHMs, MapoBas TypOuMHA, ObITOBOW XOJIOAWIBHUK, KOHJIUIIMOHEP, TEXHOJIOTHH
MOJyYCHUsT COBPEMEHHBIX MaTepHalioB, B TOM 4YHCIE HAHOMATEpPHaJOB, W  HAHOTEXHOJOTHH,
AJIEKTPOCTATUYECKAss  3alluTa,  3a3eMJICHHE  JJIEKTPONpHOOpOB,  KCEPOKC,  CTPYHHBIH  TpPUHTED,
AJIEKTPOHATPEBATENIbHBIC TPUOOPHI, STCKTPOOCBETUTEIBHBIC TPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoauHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHL. B3anmoneicTBue MOCTOSTHHBIX MarHUTOB. MarHuTHoe nosie. BeKTop MarHUTHOM
MHAYKIUU. [IpuHOuMn cyneprno3uuumyM MarHUTHBIX noJied. JInHuM MarHuTHOW WHAyKuuu. KapTtuHa nuHuii
MarHUTHOM MHAYKIMH MOJIS HOCTOSHHBIX MAarHUTOB.

MaruuTHOE TOJNI€ MPOBOAHMKA C TOKOM. KapThHa JMHWNM WHIAYKUIMH MArHUTHOTO IOJdS JJIMHHOIO
MpsIMOTO TPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOTO NIPOBOJHHMKA, KaTyIIKM C TOKOoM. OmnbIT Opcrena.
B3anMozeincTere MpoBOIHUKOB C TOKOM.

Cuna AMriepa, €€ MOJyJib U HAlpaBJICHUE.

Cuna Jlopeniia, e€ Moysib U HampaBiaeHue. J|BuKeHUE 3apsHKeHHON YaCTHUIIBI B OJHOPOJHOM MarHUTHOM
nosnie. Pabota cunsl Jlopenria.

SIBneHue 3J€KTPOMarHUTHON MHAYKUMHU. [ToTOK BekTOpa MarHUTHOM HMHIYKUIUU. DJIEKTPOABUKYIIAS
cuiia MHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIuU Papaes.

BuxpeBoe anekTpudeckoe Mmoje. IJIEKTPOABIKYIIAS CHjla WHAYKIIMH B TPOBOJHUKE, IBIKYIIEMCS
MOCTYIATENbHO B OJJHOPOJIHOM MarHUTHOM MOJI€.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUH.

DHeprusi MAarHUTHOTO TOJISt KATYIIKU C TOKOM.

DNeKTpOMarHuTHOE MoJIe.

TexHHUEeCKHE YCTPOWCTBA M NPAKTHYECKOE NPUMEHEHHE: IMOCTOSHHBIE MAarHUTHI, SJIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIHU JIEMEHTAPHBIX YaCTUIl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM MOJIEM.

JInHYY MHIYKIMKA MarHUTHOTO TOJIA.

B3anMopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHue NEeKTPOMArHUTHON UHAYKIIUH.

[IpaBuno JleHna.

3aBUCHUMOCTbD AJEKTPOJIBHKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOT'O MTOTOKA.

SIBrieHME CAaMOMHIYKITUH.

Yuenuueckuu sxcnepumenm, nabopamopmsvie pabomul

N3yueHne MarHuTHOTO NOJISL KaTYIIKH C TOKOM.

WccnepoBanue neicTBUSI TOCTOSSHHOTO MarHUTa Ha PAMKY C TOKOM.



HccnenoBanue siBIEHUS AIEKTPOMarHUTHOM NHIAYKIIMH.

Paspnen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KO1EOAHUSA

Koneb6arenpras cuctema. CBoOOAHBIC MexaHW4YecKue konebanus. ['apmonnueckue konebanus. [lepuon,
qyacTora, amIuiuTyaa u (Qasza xoneGanuil. IIpyxuHHBIM MasTHUK. MaremMaTHYecKHi MasTHUK. YpaBHEHHE
rapMoOHHUYECKUX Kosiebanuil. [IpeBpaiieHre sHepruu npyu rapMOHHYECKUX KOJIeOaHUsX.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJeOaHMA B HACATHHOM KOJIeOaTeIbHOM
KOHTYpe. AHAJIOTUSI MEXA1Y MEXaHUYECKUMU U AJIEKTPOMAarHUTHBIMU KoseOaHusiMu. @opmyna Tomcona. 3akon
COXPAHEHHUS SHEPTUU B UJICATBHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KosieOaHUsSX. BbIHyXJeHHble MexaHUueckue KkojeOanus. Pe3onanc.
BbIHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

[Tepemennbiii TOk. CUHYCOMAANIBHBIN MEPEMEHHBIA TOK. MOITHOCTh NEPEMEHHOI0 TOKA. AMIUIUTYJHOE U
JEMCTBYIOIIEE 3HAUEHHUE CUJIBI TOKA U HAIPSKEHUSI.

Tpauchopmarop. [IpousBonacTBo, nepefaua U MOTpeOICHUE SICKTPUUECKON SHEPrUH. DKOJIOTHUECKUe
PUCKU TpU NPOU3BOACTBE 3JIEKTpo3Hepruu. KynpTypa HCIIONB30BaHMSI JIEKTPO3HEPTMHM B IIOBCEJHEBHOU
AKU3HHU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: JJIEKTPUYECKUH 3BOHOK, TI'E€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KosiebaTeNbHOM cucTeMbl (IPY>KMHHBIN HIIM MAaTEMAaTUYECKUN MAsTHHK).

HaGmotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGmonenue pe3oHanca.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcmworpaMMbl  (3aBUCUMOCTH  CUJIBI TOKa M HANpPSKEHUS OT BPEMEHHU) IS 3JIEKTPOMAarHUTHBIX
KoJieOaHuH.

Pe3oHaHc npu nocnenoBaTenbHOM COETUHEHUH PE3UCTOPA, KaTYIIKU HHAYKTUBHOCTH U KOHJEHCATOPA.

Mopenb TUHUU 3EKTPOIepeaayH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

HccnenoBanue 3aBUCUMOCTH NTEPHOA MAJIBIX KOJIeOaHUI rpy3a Ha HUTH OT JAJIMHBI HUTH M Macchl rpysa.

HccnenoBanue nepeMeHHOro TOKa B LIENU U3 MOCIEA0BATEIbHO COEIMHEHHBIX KOHAEHCATOPa, KaTyIIKU U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1HbL

MexaHnueckue BOJHBI, ycioBUs pacnpoctpaHeHus. llepuoa. CkopocTe pacnpocTpaHeHus M UIMHA
BosiHBI. [lonepeunsie U npoaoibHbIE BOJHBL. HTepdepenius u nudpakiuus MEXaHHYeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBI. YCJIOBHUS W3IYyYEHHUsS SJIEKTPOMAarHUTHBIX BOJH. B3aumHas opueHTtanus
BekTopoB E, B, V B oanekrpomarHutHoi BoiHe. CBONCTBa 53JEKTPOMATHUTHBIX BOJIH: OTpPakeHUE,
IpesoMIIeHue, MoIspru3anus, Tuppaxius, narepepeHus. CKOpoCTh JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3eKTpOMarHUTHBIX BOJH. [I[puMeHeHe 2JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI pauOCBA3U U TENEBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuueckue ycTponCcTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIIbTPa3ByKOBas
JMarHOCTHKA B TEXHUKE U MEAUIIMHE, pajap, paauonpuéMHIK, TeIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacrpoCTpaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Teno kak HCTOUHUK 3BYyKa.

HaGnroneHnue oTpaxeHus U MpeoMIeHUS MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny U AMPpakiuy MEXaHUYeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYI0M M 4aCTOTOM KOJIeOaHUH.

HccnenoBaHue CBOMCTB AJIEKTPOMarHUTHBIX BOJIH: OTpaXKEHUE, MPEIOMIICHHE, TOJSpU3alus, 1upakius,
uHTEep(hEepeHIINS.

Tema 3. Onmuxa



I'eomerpuueckas ontuka. IIpsMonuHeHOE pacnpocTpaHEHUE CBETa B OAHOpOAHOU cpene. JIyd csera.
ToueuyHblil HICTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHBI OTpakeHUs cBeta. [locTpoenue n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenominenue cBeta. 3aKOHBI MPEIOMJICHUS CBETa. AOCONIOTHBIM TOKaszarenb mpeiaomieHus. [lomHoe
BHYTpEHHee oTpaykeHue. IIpeenbHblil yroi MoJHOro BHyTPEHHETO OTPayKEHUS.

Hucnepcus ceera. CnoxxHbINA cocTaB Oenoro ceera. L[Ber.

CoOuparome U paccenBaromue JuH3bL. ToHkas yimH3a. DOKyCcHOE pacCTOSIHME W ONTHYECKas CHja
ToHKOM suH3bl. [locTpoeHue wn3o0paxkeHuil B coOuparommx M pacceuBaromux juH3ax. dopmyna TOHKOI
JIMH3BI. YBEIUUEHHUE, JaBaEMOEC JIMH30M.

[Ipenenbl npUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonnoBas ontmka. HHTepdepenuus cBera. KorepeHTHbIE WCTOYHHUKH. YCIOBHUS HAOIIOACHHS
MaKCHUMYMOB U MUHUMYMOB B UHTE€P(PEPEHIIMOHHON KapTHHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus ceeta. [udpakunonnas pemérka. YciaoBHe HaONIOACHHUS TJIaBHBIX MAaKCHMYMOB IIpH
MaJeHU MOHOXPOMATHUECKOI0 CBeTa Ha JUGPAKIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycCTpoiicTBa M MpakTHYECKOE MPUMEHEHHUE: OYKH, Jiyna, (oToammapar, MpOeKIHOHHbBIN
ammapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PPAKINOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMonmHEItHOE pacTpocTpaHeHHe, OTPAKEHHUE U MpesloMiieHne cBeTa. ONTHYECKHE MPHOOPHI.

[TonHoe BHyTpeHHee oTpaxeHue. Mojieas CBETOBOAA.

HccnenoBanue cBONCTB N300paKeHUH B JTMH3aX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Habnronenue narepdepeHnnu cera.

Hab6mronenue qudpakuum cBera.

HaGurotenue aucriepcuu cBera.

[Tonyyenue cnekTpa ¢ HOMOILBIO IPU3MBI.

[Tonmy4yenue criekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKH.

Habmoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3mepenue nokasaresns NpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBONCTB N300paKeHU B TMH3aX.

HaGntonenue nucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'panuibl TPUMEHUMOCTH KJIacCHYECKOM MexaHHUKH. [locTynaTsl cienanbHOM TEOPUH OTHOCUTEIBHOCTH:
MHBAapHUaHTHOCTh MOJYJIsl CKOPOCTH CBETA B BaKyyMe, IPUHIIUIT OTHOCUTENILHOCTH DUHILTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEUIEHUE BPEMEHH U COKPAILLIEHUE JITHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13p Macchbl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPIUs MOKOS.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHMOGOU ONMUKU

®oronsl. opmyina [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC (POTOHA.

Otkpeitue u uccnenosanue porodddexra. Onbitel A. I'. CtoneroBa. 3akonsl porodddexra. YpaBHeHue
Oiiamrerina st pororddexra. «KpacHas rpanuna» Gpororddexra.

JaBnenue ceera. Onwitel I1. H. JIeGenena.

XuMuyeckoe JIEHCTBHE CBETA.

TexHuueckue ycTpoilcTBa W MPaKTHMYECKOE IpHUMEHEHHE: (OTOIIEMEHT, (OTONATUYUK, COJTHEUHAS
Oatapest, CBeTOIUOI.

Jlemoncmpayuu

®dotor(hPexT Ha yCTaHOBKE C IMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gporoaddekra.

Cseroauo.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma



Mognens atoma Tomcona. OnbiTel Pezepdopaa nmo paccesHuro o -yactun. IlnanerapHas mMonenb aroma.
IToctynatsl bopa. M3nydyenue n norsnouieHne (pOTOHOB NMPH MEPEXOE aToMa ¢ OAHOIO YPOBHS SHEPrHMM Ha
npyroil. Bunsl ciektpoB. CrieKTp ypOBHEN SHEPIUM aTOMa BOJOPO/a.

BosHoBbIe cBoiicTBa yacTull. Bonuel ge bpoitns. KopnyckyasipHO-BOJIHOBOW Tyaau3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyUCHHE.

TexHuueckue ycTpoiicTBa W MPAaKTUYECKOE MPUMEHEHHE: CHEKTPalbHbIM aHanu3 (CIEeKTPOCKOI), J1asep,
KBaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenne AJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, rabopamopnuie pabomul

Hab6mronenue nuHe9aToro crekTpa.

Tema 3. Amomnoe s0po

OKCIIEpUMEHTBI, JT0Ka3bIBAIOIIUE CIOKHOCTb CTpOeHUsS sapa. OTKpbITHE pPaguOaKTUBHOCTU. OIIBITHI
Pesepdopna mo ompemencHuio coctaBa paaroakTHBHOrO wu3nydeHus. CBoiictBa anbda-, OeTa-, ramma-
u3JlydyeHus. BnusHue pairioakTUBHOCTH HA )KMBBIE OPTAHU3MBI.

OtkpeiTHe TIpoTOHAa W HeWTpoHa. Hykionnas moxens sipa ['eiisenOepra—lBanenko. 3apsin sapa.
MaccoBoe uncio sapa. M30tomnsl.

Anbba-pacniag. DNeKTPOHHBIA U MIO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3nydeHue. 3aK0H paliOaKTUBHOTO
pacnaza.

DHeprust CBA3HM HYKIIOHOB B sizipe. S nepHbie cuitbl. JledekT Macch spa.

SAnepusble peakuuu. [leneHue u CUHTE3 A1€Ep.

SAnepueiii  peakrop. Tepmosnepubiii cunTe3. [IpoOnembl M NEPCHEKTUBBI SAEPHON HSHEPreTHKH.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON DHEPIETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIIOACHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YacTHII.

dyHaamMeHTaIbHble B3auMoeicTBusl. EqMHCTBO (pu3nueckoil KapTHHbBI MUpa.

TexHnuyeckue ycTpoiicTBa M NPAKTHUECKOE INPUMEHEHME: JO3MMETp, Kamepa BuibcoHa, sAnepHbIN
peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3neu 8. DiieMeHTBI ACTPOHOMMH M ACTPOPHU3UKH

Oransl pa3BUTUs acTpoHOMUU. [IpukiiagHoe 1 MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMUH.

Bup 3Bé3qH0r0 Heb6a. Co3Besus, spKue 3BE3/bl, IIAHEThI, X BUAUMOE JABHKEHHE.

ConHeyHas cucrema.

Connue. ConneuHass akTHBHOCTb. Mcrounuk oHeprum ConHoa M 3BE34. 3BE31bI, MX OCHOBHBIE
XapaKTEPUCTUKHU. J[marpaMma «CHEeKTpalbHBIM KJIACC — CBETUMOCTB». 3BE3/bl TJIABHOW MOCIEA0BATEIBHOCTH.
3aBUCHMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3]] TJIABHOM MOCIIEN0BAaTENIbHOCTH. BHYTpeHHEE cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEICTABIICHUSI O TPOUCX0KICHUH U 3BOIONNH COJTHIIA U 3BE3/1. DTaIlbl )KU3HU 3BE3.

Mneunsiii [lyte — Hama [Manaktuka. [lonoxenue u neuxkenue Connna B ['amaktuke. TUIBI ranakTHK.
Pannoranaktuky n kBazapel. UEpHBIE ABIPHI B SIPaX TATAKTHK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa60ma. Pa30beranue ranaktuk. Teopus bonbiioro B3pbiBa.
PennkroBoe u3inydeHue.

MacuraGHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuuecxkue nabnooenus

Habmtonenuss HEBOOPYXKEHHBIM TJ1a30M C  MCMHOJIb30BAaHUEM KOMITBIOTEPHBIX TMPUIOKEHUH JUIs
OTIpeJIeJIeHUs] TIOJOXKEeHUsT HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOro
MOJIyIIApHs U APKHE 3BE3MBL.

Ha6monenus B Teneckon JlyHsl, uianer, Mnewrnoro [Tyrtu.

O6o0maronee NoBTOpeHne



Ponb ¢u3MKu U acCTpOHOMHUU B SKOHOMHYECKOM, TEXHOJIOIMYECKOH, COIMATIbHOM M 3THYECKOil cepax
NESTeNbHOCTH Y€I0BEKa, pojb U MECTO (PM3UKU M aCTPOHOMUHU B COBPEMEHHOH Hay4HOH KapTHHE MHpa, POJIb
¢usnveckoii Teopun B (HOpMUPOBAHMM TPEACTABICHUN O (PU3MUECKOW KapTHHE MHPA, MECTO (U3UUECKOM
KapTUHBI MUPA B OOILEM PSSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTABICHUN O IPUPOJE.

MesknpeaMeTHbIe CBS3H

N3yuenne kypca ¢gusuku 0a3oBoro ypoBHs B 11 Kilacce OCYILECTBIIETCS C YYETOM COJAEPIKATENIbHBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMi MaTeMaTUKH, OMOJIOTUH, XUMHHU, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemuvie nonsimus, CBA3aHHbBIE ¢ U3YYEHUEM METOO0B HayYHOI'O ITO3HAHMSL: SIBICHUE, HAyYHBIN
¢axT, runoresa, pu3NYecKas BEIMUNHA, 3aKOH, TEOPHsI, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHIE, MOJIEIb,
U3MEpEeHHUe.

Mamemamuka: pelieHUEe CHUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHE (YHKIMHU: CHHYC, KOCHHYC,
TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIMU HA OCH KOOPAMHAT,
CIIO)KEHHE BEKTOPOB, TIPOU3BOJHBIC OSJIEMEHTAPHBIX (YHKUUH, MPHU3HAKK T[OA00US TpPEyroJbHHUKOB,
oIpeJiesIeHUe MIIOUIAIU IIIOCKUX GUryp u o0bEMa Tel.

Buonoeus: snexrpuyeckue SBJICHUS B JKUBOW NpUpPOAE, KojeOaTenbHbIe BUKECHUS B JKUBOW IPUPOAE,
OINTUYECKHUE SIBJIICHUS B )KUBOW NPUPOJE, AEUCTBUE pauallui Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTroMOB M MOJIEKYJ, KPHCTAUTMYECKass CTPYKTypa TBEPIBIX TeJ, MEXaHHU3MBI
00pa3oBaHMsl KPUCTAJUINYECKOHN PEIIETKY, CIIEKTPaIbHbIN aHAIN3.

leoepaghus: MarHUTHBIE TIOJIOCA 3€MIIH, 3QJIEKH MArHUTHBIX Py, (OTOChEMKA 3eMHOW MOBEPXHOCTH,
IpeJCKa3aHue 3eMJIETPSICCHU.

Texnonoeus: TMHUAU 2JIEKTpPOIIepeayd, FeHepaTop IEPEMEHHOI0 TOKa, AJIEKTPOABUraTesb, UHIYKIIMOHHAS
nedb, pajnap, pajuONpUEMHHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, NPOEKLMOHHBINA ammapar,
BOJIOKOHHA$ OIITHKA, COJTHEYHAs OaTapes.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA IIPOI'PAMMBI IIO ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

OcBoenne yueoHoro npeamera «Pu3uka» Ha ypoBHE cpeaHero oduiero oopasobanus (0a30BbIii yPOBEHB)
JIOJDKHO  O0ECTeYHTh  JOCTH)KEHHE  CIIEAYIONIMX JIMYHOCTHBIX, METAlpeJIMETHBIX H  TPEJAMETHBIX
00pa3zoBaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yNbTaThl OCBOGHUs yueOHOro mpenmera «®u3MKa» JOJKHBI OTpa)XaTb TOTOBHOCTb U
CIOCOOHOCTh 00YYaroIIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEM MO3UIUEH JMYHOCTH,
CHCTEMOW  ILIEHHOCTHBIX OpHMEHTAallMi, MO3UTHUBHBIX BHYTPEHHUX  YOEXKICHHUN, COOTBETCTBYIOLIMX
TPaJMLIMOHHBIM IIEHHOCTSIM POCCUHCKOI0 O0IEeCTBa, paclIMpeHHE )KM3HEHHOTO OIbITa U ONBITA JI€ATEIbHOCTH
B IIPOLIECCE PeaTU3alMi OCHOBHBIX HAIIPABIEHUN BOCIIUTATEIBLHOMN AEATEIIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIIUTAHMSA:

C(OPMHUPOBAHHOCTh T'PAXKJIAHCKONW TMO3UIMHM O0YYarOLIerocs Kak aKTHUBHOTO M OTBETCTBEHHOIO YiieHa
POCCHIICKOTO 00111eCTBA;

MPUHATHE TPATUIIMOHHBIX O0IIEYEeTOBEYECKIX T'YMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBbHOCTh B HMHTEpECax Ipa)kJIaHCKOro OOIecTBa, y4yacTBOBaTh B
caMOyIpaBJI€HUH B 00pa30BaTEIbHOW OpraHn3aluy;

yYMEHHE B3aUMOJEHCTBOBATH C COLMAIbHBIMA HMHCTUTYTaMH B COOTBETCTBUU C HX (DYHKUUAMU H
Ha3HA4YCHUEM;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKON JEATEIBHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS:

c(OpPMUPOBAHHOCTH POCCUMCKON T'paX/IaHCKON IEHTUYHOCTH, MaTPHUOTHU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCY/1apCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSIM POCCHMCKHUX YUEHBIX B O0JIACTH
(GU3HUKN U TEXHUKHY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

Cc(OPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, ’TUYECKOTO IOBE/ICHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSICh HA MOPAJIbHO-
HPAaBCTBCHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B IEATENBHOCTH YYEHOIO;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOWYMBOTO OYAYILEro;



4) 3cTeTHYeCKOTr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl SCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO (HU3MUYECKOMN
HayKe;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEPEC K pa3IMuHbIM cepam npodecCHoHANBHON NeSTETbHOCTH, B TOM YHCJIE CBA3aHHBIM C (PU3UKOH U
TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oyaylied Mpodeccuu W peau30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIAHBL;

TOTOBHOCTh M CITIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpa30BaHUIO B 00JIACTH (DU3UKH HA MPOTSHKEHUH
BCEM KU3HU,

6) 9KOJIOrHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HAaHHME TIJIOOAIBHOTO XapakTepa 3KOJOTHYECKUX
po0iem;

IUIAHUPOBAHUE M OCYIIECTBICHUE JICUCTBUM B OKPYXKAKIIEH Cpele Ha OCHOBE 3HAaHHS LEJeu
YCTOMYMBOTO Pa3BUTHS YESIIOBEUECTBA;

pacuIpeHye OMbITa AEATEIbHOCTH dKOJOTMYECKON HANpaBIIEHHOCTH HA OCHOBE MMEIOUIMXCS 3HAHUHU 110
¢busuke;

7) IEeHHOCTH HAYYHOT'O TIO3HAHUS

c(OPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHUS (PU3UUECKOM
HAYKH;

OCO3HAHHE IICHHOCTU HAYYHOH JeSITeIBHOCTH, TOTOBHOCTh B MPOIIECCEe U3yUeHHs (PU3UKU OCYIICCTBISATh
MPOEKTHYIO M HCCIIEI0BATEBCKYIO IEATEIbHOCTh HHIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble JJoruueckue aeiicTBUA:

CaMOCTOSITENILHO (POPMYITHUPOBATEH M AKTYaITH3UPOBATEH IPOOJIEMY, pacCMaTPUBAaTh €€ BCECTOPOHHE,

ONpPEACIISITh LENU NEATeIbHOCTH, 3aJ1aBaTh TapaMeTPbl U KPUTEPUH UX JTOCTUKCHUS;

BBISIBJIATh 3aKOHOMEPHOCTU U TPOTHUBOPEYHS B PACCMATPUBAEMBIX (PU3UUECKUX SIBIICHUSIX;

pa3zpabaThiBaTh IJIaH peHIEHHs TMpoOJeMbl C Y4E€TOM aHaluu3a UMEIONINXCA MaTepuaibHBIX H
HEMaTEepPHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YyJbTATOB LM, OLIEHUBATH PUCKH
IMOCJIC/ICTBUN NCATCIBHOCTH;

KOOPJIUHHUPOBATh U BBIMIONHATH PabOTy B YCIOBHUSX peajbHOr0, BUPTYaTbHOTO U KOMOHMHHMPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJIEHUE MPU PEUICHUH KU3HEHHBIX TPoOIeM.

Bba3zoBble ucciiegoBaTebCKHUE TeHCTBUS

BIIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHATHAMHI U METO1aMU (PU3UUYECKON HAYKH;

BJIQJIETh HABBIKAMH y4e€OHO-HCCIIEIOBATEILCKOW M TPOEKTHOM JeATEIHHOCTH B 00JacTu (usukw,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEIHPHOMY TIOMCKY METOJOB peHIeHHs 3a7ad (PU3UIECKOro
coJiepKaHusl, TPUMEHEHHUIO PA3JIMYHBIX METO/I0B MTO3HAHMS;

BIIQ/IETh BUIAMHU JIEATEIHHOCTH IO TOTYyYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIluH, TPeoOpa30BaHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX CHUTYAIMSIX, B TOM YHCJIEC TPHU CO3JaHUHN y4eOHBIX MPOEKTOB B 00JaCTH
bu3uku;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3M M AaKTyaJlM3UpOBAaTh 3aJady, BBIJBUTAaTh THUIOTE3y €&
pelieHus, HaXOJIUTh APIrYMEHTHI ISl 1I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a7aBaTh NMapaMeTpbl U KPUTEPUU
perieHus;

aHAIM3UPOBATh TIOJIyUCHHbIE B XOJE€ pELIEHUs 3a/ladyd pe3yJbTaTbl, KPUTHUUECKH OLEHUBATh HUX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (popMynHpoBaTh COOCTBEHHBIE 3a7aud B 00pa30oBaTeNbHON AECATETHLHOCTH, B TOM YHUCIE MPHU
U3Y4YEeHUU (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHYECKYIO 00JIaCTh )KU3HEICATCILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEH, TIPEIaraTh OpUTMHAIbHBIE OAXO/IbI U PEIICHUS;

CTaBUTH MPOOIEMBI U 3a7a9H, TOMYCKAOIINE ATbTEPHATUBHBIC PEIICHUSI.



Padorta ¢ unopmanmeii:

BJIaJIeTh HAaBbIKAMM MOJY4YEeHUs MHPOPMALUU (PU3MUECKOTO COJAEPKAHUSA U3 UCTOUHHKOB PA3HBIX THIIOB,
CaMOCTOSITENILHO OCYIIECTBIIATH IMOMCK, aHAIN3, CHCTEMAaTHU3aIMI0 U UHTEPIPETALUIO HH(POPMAIIUN PA3INIHBIX
BUJIOB U (JOPM IIPEJCTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;

UCMOJb30BaTh CpeicTBA HHGOPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTUH B  pELICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHM3allMOHHBIX 337a4 C COONIOJIEHHEM TPeOOBAaHUN SPrOHOMHKH,
TEXHUKH 0€30MacCHOCTH, TMIUEHbI, pecypcocOepex eHMs, IMpPaBOBBIX M 3TUYECKUX HOPM, HOPM
nH()OPMAIMOHHON 0E30MaCHOCTH;

co3/laBaTb TEKCTbl (PU3UYECKOTO COAEpPKAaHUS B pa3IMUYHBIX (Qopmarax ¢ Y4ETOM Ha3HAYCHUS
nH(OpMAIIUY U LIEIEeBOI ayIUTOPHH, BEIOUpPasi ONTUMAIIbHYIO ()OPMY NPECTABICHUS U BU3yaTH3alHH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

OCYIIECTBIATH OOLICHUE HAa YPOKaX (PU3UKH U BO BHE-YPOUHOMN JCATEIbHOCTH;

pacro3HaBaTh PEAIOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMArYaTh KOH(IMKTHI;

pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

IIOHMMAaTbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHIUBHyadbHON pabOThI;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHUCTBHI C Y4ETOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH
KaX/10T0 WieHa KOJUIEKTUBA;

IPUHUMATH LIEJIM COBMECTHOM JESTEIbHOCTH, OPraHM30BbIBaTh U KOOPAMHUPOBATH JAECUCTBUS MO €€
JOCTH)KEHHUIO: COCTABIATh IUIAaH JEHCTBUH, pacnpeneisTb pojd ¢ y4€TOM MHEHHMH y4acTHUKOB, 0OCYXIaTb
pe3yabTaThl COBMECTHON pabOTHI;

OLIEHMBATh KauyeCTBO CBOEr0 BKJIaJa M KaKJOrO0 YyYaCTHMKa KOMaHAbl B OOIIMHA pe3yabTaT IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

[peJularath HOBBIE MPOEKTHI, OLEHUBATh WAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYILLECTBIIATh IO3UTUBHOE CTPATETMUECKOE ITOBEICHUE B PA3JIMUHBIX CUTYaLUSAX, IPOSBISATH TBOPUECTBO
1 BOOOpakeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepcaibHbIe y4eOHbIe AeiicTBUSA

Camoopranuzanmusi:

CaMOCTOSITENILHO OCYIIECTBJIATh IO3HABATENIbHYIO JEATENHOCTh B 00JAaCTH (PU3MKM M acCTPOHOMHH,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJIHO COCTAaBJIATh IUIAaH PELICHUs PAaCYETHBIX M KAYeCTBEHHBIX 3a/ady, IUIaH BBIMOJIHEHUS
MIPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATNIOYTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

CIocoOCTBOBaTh (HOPMUPOBAHUIO U MPOSBICHUIO 3PYAMLUU B 00JaCTH (U3MKHU, MOCTOSIHHO MOBBIIIATH
CBOM 00pazoBaTeNbHbBIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOLHOHATBbHBI HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHBBI B JEATEIbHOCTh, OLEHUBATh COOTBETCTBHE
pE3YJIBTATOB LIEIAM;

BJIaJIETh HABbIKAMHU TI03HABATEJIbHOM pedUIeKCMM KaKk OCO3HAaHUS COBEpIIAEMbIX JEHCTBUI H
MBICIUTENBHBIX MTPOLIECCOB, X PE3YNIbTATOB U OCHOBAHMIA;

MCIOJIb30BaTh MPUEMBI peIeKCUU 1711 OLIEHKH CUTYalliu, BEIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PELICHHUS 110 UX CHIKEHHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpouecce nocTukeHUs] JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpPOrpaMMbl MO (U3HMKE A YPOBHS
cpeaHero ooOmiero o0pa3oBaHMA Yy OOYYarOIIMXCSl COBEPLICHCTBYETCS HSMOLIMOHAJBHBIN HMHTEIJIEKT,
IpearnoiararoIuil copMUpPOBaHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOUIETO CIIOCOOHOCTH IMOHMMATh CBOE HSMOLMOHAIBHOE COCTOSHUE, BHJIETDH
HaIpaBJICHUS Pa3BUTHS COOCTBEHHON dMOITMOHAIBHON Cc(ephl, ObITh YBEPEHHBIM B ceO€;



CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPHUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBE/ICHUE, CIIOCOOHOCTH aaNTHPOBAThCA K 3MOLIMOHANBHBIM HM3MEHEHUSIM U TIPOSBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAlMH, BKIIOYAIONIEH CTPEMJICHHE K JOCTIDKEHHIO LEIH W YCIeXy, ONTHMH3M,
MHUIMATUBHOCTh, YMEHUE JICHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

IMIIATHH, BKJIIOYAIOLIEH CITIOCOOHOCTH MOHUMATh SMOLMOHAIBHOE COCTOSIHUE APYTHX, YUYUTHIBATH €TI0 MPH
OCYIIECTBJICHUN OOLIEHHUS, CHOCOOHOCTh K COUYBCTBUIO U COIEPEIKUBAHUIO;

COIIMAJBbHBIX HAaBBIKOB, BKJIIOYAIONIMX CHOCOOHOCTH BBICTPAWBATh OTHOIICHHS C JPYTHMMH JIFOJBMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3periaTb KOH(PIUKTEHI.

INPEAMETHBIE PE3YJIBTATbBI

K konny obyuenuss B 10 kiiacce mpeameTHblE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)karb
c(OPMHPOBAHHOCTD y OOYHAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpHUMeEpax pojib U MecTo (GU3UKK B (POPMHUPOBAHHUH COBPEMEHHON HAyYHOU
KapTHUHBI MUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOHN ACITEIBHOCTH JIHOJEH;

YYUTBHIBATh TPaHUIBl MPUMEHEHHsS] HW3YYEHHBIX (U3MUYECKUX MOJeNel: MaTepualbHas TOYKa,
WHEepLMaJIbHas CcUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, MJCANbHBIA a3, MOJEIN CTPOEHHUS TIa30B,
KHUAKOCTEH U TBEPIBIX TeJ, TOUCUHBIN AJIEKTPUUYECKHUI 3apsi/i IPU pelieHuu GU3NYECKUX 3a/1a4;

pacrio3HaBath (pu3nyeckue sBIEHHUS (IPOIECChI) M OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KUHETHUECKONH TEOpHHM CTPOSHHUS BEIIeCTBAa U DJICKTPOJUHAMHUKH: pPaBHOMEPHOE H
PaBHOYCKOPEHHOE IPSIMOJIMHENHOE BUKEHHE, CBOOOIHOE MaleHUE Tell, IBUKEHUE N0 OKPYKHOCTH, HHEPLUS,
B3auMoJeiicteue ten, auddysus, 6poyHOBCKOE ABMKEHUE, CTPOCHHUE JKUIKOCTEH U TBEPABIX TEJ, U3MEHEHHE
0o0bEMa Ten MpU HarpeBaHWu (OXJIAKICHWH), TEIUIOBOE PaBHOBECHE, MCIIApEHHE, KOHJEHCAlWs, TUIABJICHUE,
KpUCTAJIIN3aIUsl, KUIIEHHE, BIAKHOCTh BO3/lyXa, MOBBILICHUE AABJICHHUS ra3a Mpu €ro HarpeBaHUH B 3aKPHITOM
COCyZie, CBSI3b MEXAY IapaMeTpamMH COCTOSIHMS Ta3a B M30Ipoleccax, JIEKTpU3alus Tell, B3aUMOJAEHCTBUE
3apsoB;

OMHUCHIBATh MEXAHUYECKOE JBWIKEHHE, UCIOJb3yd (PHU3UUYECKHe BEIUYMHBI: KOOpJUHATA, IIyTh,
NepeMeNIeHne, CKOPOCTh, YCKOPEHHWE, Macca Teja, CHJla, HUMIIYJIbC Tella, KHUHETUYecKas DSHeprus,
MOTEHLIMAJbHAsl SHEprus, MexXaHudeckass paboTa, MeXaHMuYecKas MOIIHOCTb, IMpPH OMHCAHUU IPABHIIBHO
TPaKTOBAaTh (PU3UUYECKHUI CMBICT HCIONb3YyEeMbIX BEIWYHH, UX 0003HAUYEHUS U €IUHHIIBI, HAXOAUTH (DOPMYIIHI,
CBS3BIBAIOIIME JAaHHYIO (M3UYECKYIO BETUUYUHY C APYTUMHU BETHYMHAMUY;

OMKCHIBATh HW3YYCHHBIE TEIUIOBHIE CBOICTBAa Tel W TEIJIOBBIE SBIICHHUS, MCIONb3yd (U3MUYECKUE
BEJIMYMHBI: JIaBJICHHUE ra3a, TEMIEpaTypa, CPEeIHAs KHHETUYECKasi SHEPTUsl XaOTUUECKOT 0 JIBUKEHUSI MOJIEKYJI,
CpeIHEKBaapaTUYHasi CKOPOCTh MOJEKYN, KOIMYEeCTBO TEIJIOThI, BHYTPEHHSS DSHeprus, pabora rasa,
K03((HULUEHT TOJIE3HOT0 AEUCTBUS TEIJIOBOTO JBUTATENS; IPU ONMCAHUU NTPABUIILHO TPAKTOBATH (PU3MUECKUI
CMBICJ WCIOJIb3yeMbIX BEIMYWH, UX O0O3HAYEHUS U €AMHMIIBI, HAXOJUTh (DOPMYIbI, CBS3BIBAIOIINE JAHHYIO
(DUBUYECKYIO BETUYHHY C JPYTUMHU BEITUYHHAM;

OMHCHIBATh W3YYEHHBIE JIIEKTPUUYECKHE CBOMCTBA BEIIECTBA U DIEKTPHUUYECKHUE SIBICHUS (MIPOLIECCHI),
UCHOJNB3YS (DU3MUECKHE BEJIMYMHBI: BJIEKTPUUECKUN 3apsisi, AJIEKTPUYECKOE I0JIe, HaNpsLDKEHHOCTh IO,
MOTEHIIMAJ, PA3HOCTh TMOTEHIMAIOB; TP OMUCAHUM TMPABWIBHO TPAKTOBAaTh (DU3MUECKUNW CMBICIT
WCIIOB3YEMBIX BEIWYWH, WX OOO3HAYEHUS W €IUHMIIBI, YKa3biBaTh (OPMYJIBI, CBS3BIBAIONINE JAHHYIO
(Gu3KMYECKyIO BEIMYUHY C IPYTUMHU BEIUYUHAMUY;

aHAJIM3UPOBATh (PU3NUECKHE MPOLECCHl U SBJIECHUS, UCIONIb3Ys GU3NYECKUE 3aKOHBI M MPUHIIUIIBI: 3aKOH
BcemupHoro TsaroreHusi, |, Il u Il 3akonsr HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW JHEPruH, 3aKOH
COXpaHEHHUs UMIYJIbCa, MPUHIIUT CYNIEPTIO3UIINN CHJI, PUHITUIT PAaBHOIIPABUS MHEPIIUATBHBIX CHCTEM OTCUETa,
MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOEHHUS BEIIECTBA, ra30BbI€ 3aKOHBI, CBA3b CPEAHEN KMHETUYECKOU
SHEPTUH TEIUIOBOTO ABMKEHUS MOJIEKYJ ¢ aOCOIIOTHONW TeMIepaTypoi, NepBblil 3aKOH TEPMOIMHAMUKH, 3aKOH
COXPaHEHHUS IEKTPUUECKOTO 3apsiaa, 3akoH KynoHa, npu 3ToM paznudarh CIOBECHYIO (JOPMYITUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCcKoe BhIpayKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPUHIIUIBI ACHCTBHUS MAIUH, MPUOOPOB M TEXHUUYECKUX YCTPOWCTB; pa3inyaTh
yCIIOBUS UX 0€30IaCHOT0 UCIIOJIB30BaHUS B TOBCEIHEBHOM JKU3HH,

BBITIONTHATh IKCIEPUMEHTHI 10 HCCIEAOBAaHUI0 (PU3UYECKHX SBICHUH M MPOILECCOB C HCIOJH30BAHHEM
MPSIMBIX M KOCBEHHBIX H3MEPEHHM, MpU ATOM (PopMyIHpoBaTh MpobiaemMy/3agady W TUIOTE3y Y4eOHOTO



AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYIOBaHUS, MPOBOIUTE OMBIT U (POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISITh TMpSIMbIE M KOCBEHHBIE HW3MEpEHUs (U3MYECKMX BEIUYHMH, IPU OSTOM BBIOMpATH
ONTHUMAJIBHBINA CIOCOO M3MEPEHUS U UCIIOJIb30BaTh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEH N3MEPEHUII;

HCCIIEIOBATh 3aBUCUMOCTH MEXKAY (PM3MYECKUMH BEIIMYMHAMH C HCIIOIH30BAHUEM MPSMBIX H3MEPEHUH,
IpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (DMKCHpPOBATh PE3yNbTAThl MOTYYECHHOUW 3aBUCHUMOCTH (U3UYECKUX
BEJIMYMH B BUJIE TaONHII U TpadUKOB, JeNIaTh BBIBOBI IO PE3YJIbTaTaM HCCIICIOBAHNUS;

coOmofaTh MpaBWwiia OE30MAaCHOTO Tpylda NpH MPOBEICHUU UCCIEAOBAHUN B paMKax ydeOHOro
IKCIIEPUMEHTA, YIeOHO-UCCICIOBATEILCKON U MPOCKTHOM JEATETHHOCTH C MCIOJIB30BAHUEM H3MEPUTEIBHBIX
YCTPOMCTB U J1a00paTOPHOTO 000PYIOBAHMUS;

pemiats pacuéTHbIC 3a/1a4M C SIBHO 3aJaHHON (PM3MUYECKON MOJENbBI0, UCIONb3ys (PU3NYeCKUe 3aKOHBI U
MPUHIIMIIBI, HA OCHOBE aHajn3a YCIOBHS 3aJaud BbIOMpATh (PU3MUYECKYI0 MOJIEJb, BBIACIATH (PU3MUECKHE
BEJIMYUHBI U (POPMYJbI, HEOOXOAMMBIE JUIsi €€ PEIICHHUs, MPOBOJIUTH PAcuéThl M OICHUBATh PEATLHOCTH
MOJIYYEHHOT0 3HAUCHUS (PU3HUECKON BEIUYUHBL;

peliaTh Ka4eCTBEHHBIC 33J]a4M: BHICTPAUBAThH JIOTUYECKH HEMPOTUBOPCUHMBYIO IIETIOYKY PACCYXKICHHMA C
OIOpPO¥ Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

MCIIOJIb30BATh MU PEHICHUH YIEOHBIX 337a4 COBpEMEHHBIC HHPOPMAIIMOHHBIC TEXHOJIOTHH JJIsI TIOUCKA,
CTPYKTYpUPOBaHHUS, HWHTEPIpPETAlMd M TPEACTaBICHUS Yy4eOHOW M HaydyHO-TIONYJSpHOW uH(pOpMaluHy,
MOJIY9EHHOU M3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU aHATM3UPOBATH IMOTyIaeMYyI0 HH(OPMAIIHIO;

MPUBOJUTH TPHUMEPHl BKJIAJa POCCUMCKMX M 3apyOCKHBIX YUYEHBIX-(U3UKOB B PAa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PAa3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETHYECKHWE 3HAaHUS MO (U3MKE B TMOBCEJAHEBHOM JKM3HM Uid oOecreveHus
0€30MMacHOCTH TIPU OOpAalICHUH C NMPUOOPAMHU M TEXHUYCCKUMHU YCTPOMCTBAMH, JIJISI COXPAHCHHS 3[0POBBS H
COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKPYKaIOIIEH cpene;

paboTaTh B TPYyNIE C BBHIMOJTHCHHEM PA3JIMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH PabOTy TPYIIIIHI,
paloHaJIbHO pacHpelessaTh OO0S3aHHOCTH M IUIAHUPOBATH JEATEIbHOCTh B HECTAaHAAPTHBIX CUTYalUAX,
aJICKBATHO OIICHUBATH BKJIA]] KaXJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHHE PACCMATPUBAEMOM ITPOOIICMEI.

K konmy obyuenuss B 11 kiiacce mpeaMeTHbIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JIOJDKHBI OTpa)karhb
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMCHHIA:

JEMOHCTPUPOBATh Ha MpHUMEpax polib U MecTo (U3UKH B (POPMHUPOBAHUH COBPEMEHHOW HaydHOU
KapTUHBI MUpPa, B Pa3BUTHH COBPEMCHHON TEXHUKH W TEXHOJIOTHH, B MPAKTUYCCKOU JCATCILHOCTH JIIOJICH,
[[EIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

VYUTHIBATh TPAHMIIBI IPUMEHEHUS W3YYCHHBIX (PH3UYECKUX MOJEJCH: TOUCUHBIA AICKTPUUSCKUN 3apsij,
JTy4 CBETa, TOUYCYHBIH HCTOYHHMK CBETA, SJACpHAs MOJENb aToMa, HYKJIOHHAas MOJENh aTOMHOTO spa MpHu
pereHuu GU3NIECKUX 33714,

pacmno3HaBaTh (hpu3nueckue SBICHHS (IIPOIECCh) U OOBSICHATh UX HA OCHOBE 3aKOHOB AJIEKTPOJAMHAMUKH
Y KBAaHTOBOH (DM3HKU: AJIEKTpUIECKas IPOBOJAUMOCTD, TEILIOBOE, CBETOBOE, XUMUIECKOE, MATHUTHOE JICHCTBUS
TOKa, B3aMMOJICIICTBIE MarHUTOB, JIEKTPOMArHUTHAS UHAYKIINS, IEHCTBUE MATHUTHOTO TMOJI HAa MPOBOJIHUK C
TOKOM W JIBFDKYIIUKCS 3apsi, dJIEKTPOMAarHUTHBIE KOJICOAHUS W BOJIHBI, MPSMOJIMHEHHOE paclpOoCTpaHEHUE
CBETa, OTpaKeHUe, MpelomiieHue, UHTepdepeHnus, Audpakius ¥ TONSpHU3aIMs CBETa, JAMCIEPCHS CBETa,
dhoToanexkrpuuecknii 3pdext (hoTod¢deKT), cCBeToBOE AaBICHNE, BOSHUKHOBEHHUE JIMHEWYATOTO CIIEKTpa aTomMa
BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHAS PaJlOaKTHBHOCTE;

OIMMCHIBATh U3YUCHHBIC CBOWCTBA BEMIECTBA (JICKTPHUSCKHUE, MATHUTHBIC, ONITUYCCKUE, DIIEKTPHICCKYIO
MPOBOANMOCTh PA3JMUYHBIX CpPEl) W DJICKTPOMATHUTHBIC SIBICHUS (IIPOLIECCHI), HUCHONB3YS (pusmdeckue
BEJIMYMHBI: SJICKTPHUYSCKUN 3apsi, CHJIa TOKA, JIEKTPUUYECKOE HANpPSOKEHUE, IEKTPUYSCKOE COMPOTHBIICHUE,
Pa3HOCTh MOTEHIIMAIOB, JEKTPOABUKYIIAs CUila, padoTa TOKA, MHIYKIUS MarHUTHOTO TOJs, cuiia Amrepa,
cwia JlopeHIa, WHIYKTHBHOCTh KATYIIKH, YHEPTHUS JJIEKTPUISCKOTO0 W MAarHUTHOTO TIOJICH, MePUOJT M 9acTOTa
KosjebaHuii B KoJebaTebHOM KOHTYpE, 3apsii M Chjla TOKa B MPOIECCE TAPMOHUYECKHX JJIEKTPOMArHUTHBIX
KojeOaHuii, (OKYCHOE pacCTOSHUE W ONTHYECKas CHJIA JIMH3bI, MPH OMHCAHWH IPABUIBLHO TPAKTOBATh
(GU3MYECKUH CMBICT HCHOIB3YEMBIX BEIUYUH, WX OOO3HAYEHUS M EIAWHUIIBI, YKa3bIBaTh (POPMYIIBL,
CBSI3BIBAIOIIHUE IAHHYIO (PU3MUYECKYIO BEJIMYUHY C IPYTUMHU BEIIMUYNHAMUY;

OIKCHIBATh U3YUEHHBIC KBAHTOBBIE SBICHUS U MPOIIECCHI, UCTONB3Ys (PU3NUECKUE BEITHMUYUHBI: CKOPOCTh
ANIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTAa CBETAa, SHEPTUs U UMITyJbCc (OTOHA, IEPHO/] MoTypaciaja,
SHEPTrHUsl CBSI3U aTOMHBIX SiAep, MPH OMHCAHWUU TMPABWIBHO TPAKTOBATh (DU3MUYECKUN CMBICI HCIIOJIb3yEeMbIX



BEJIMYMH, UX 0003HAYECHUSI M €IUHUIIBI, YKA3bIBATh (JOPMYJIBI, CBA3BIBAOIINE JAHHYIO (DU3HUECKYIO BEJTHUUHY C
JOPYTMMHU BEJTMYUHAMU, BRIYUCIATH 3HaU€HUE (PU3NUECKON BETMUUHBI;

aHAITM3UPOBATh (PU3UUECKHE TIPOIECCHl U SBICHUS, UCIIONIBb3Ysl (U3MUECKUE 3aKOHBI M MPUHIIHIBL: 3aKOH
OMa, 3aKOHBI [TOCJIEN0BATEIBHOIO U NMAPAILIEILHOIO COEANHEHUSI MPOBOAHUKOB, 3aKOH J[koynsa—Jlenua, 3akoH
3JIEKTPOMATHUTHON MHAYKUWH, 3aKOH MPAMOJIMHENHOIO PACIpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI IMPEJIOMIICHUSI CBETa, YpaBHeHHE ODHHIITeHHA Ui (oTodddekTa, 3aKOH COXpPAaHEHUS SHEPTUH, 3aKOH
COXpaHEHUs1 MMIIYJIbCA, 3aKOH COXPaHEHUsS JJIEKTPUYECKOrO 3apsiia, 3aKOH COXPAHEHMs MacCOBOI'0 4HUCIa,
noctynarel bopa, 3aKOH paMOaKTUBHOIO pacmajia, Ipu 3TOM pPa3jinyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BRIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH ) TPUMEHUMOCTH;

ONpEIEATh HAIlPaBJICHUE BEKTOpPAa MHAYKIIMM MAarHMTHOIO IOJS IPOBOJHUKA C TOKOM, CHJIbI AMIiepa 1
cunbl JIopeHua;

CTPOUTH U OMHUCHIBATh N300pakeHUe, CO3/1aBaeMOE IIIOCKUM 3€PKaIoM, TOHKOH JINH30M;

BBITIOJTHATH 3KCIIEPUMEHTHI 110 HCCIEIOBAaHUIO0 (DU3MYECKHUX SBICHUH W MPOIECCOB C HCIIOIH30BAHHEM
OpsIMBIX M KOCBEHHBIX H3MEpEeHMii: MpH 3ToM (opmynupoBaTh mnpobiemy/3anady M TUIOTE3y Yy4eOHOro
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOTO 00OPYIOBaHMS, POBOIUTH OIBIT U (DOPMYIHPOBATH
BBIBO/IBI;

OCYIIECTBIISITH TPSAMBbIE M KOCBCHHBIC W3MEpPEHUs (PU3UUYCCKUX BEIWYMH, IMPU OSTOM BBIOUPATH
ONTUMAJIBLHBINA CLIOCOO M3MEPEHUS U UCIIOJIb30BAaTh U3BECTHHIE METOIbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUIl;

HCCIICIOBATh 3aBHCHUMOCTH (DM3MYECKHX BEIUYHH C UCIOJIH30BAHUEM IMPSAMBIX H3MEPEHHUH: MPU ITOM
KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yIbTAThl MOJYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIHYUH B
BHJI€ TaOIHI] U TPaMKOB, JE1aTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICI0BAHMUS;

coOmoaTh MpaBWwia OE30MAaCHOTO Tpylda NpHU MPOBEISCHUM HCCIEAOBaHMNH B paMKax y4eOHOro
AKCIIEPUMEHTA, Y4EOHO-UCCIEOBATEIBCKON U MPOSKTHOU JCSITEIIBHOCTA C MCIOJb30BAaHUEM M3MEPUTEIHHBIX
YCTPOIMCTB U 1a00paTOPHOTO 00OPYIOBAHHUS;

pemars pacuéTHbIC 3a/1a4M C SBHO 3aJaHHON (PM3MUYECKON MOJICNBIO, HCIIONb3Ys PU3NICCKUE 3aKOHBI H
MPUHIIMIIBI, HA OCHOBE aHajin3a YCIOBHUS 3aJaud BBHIOMPATh (DPU3MUECKYI0 MOJENb, BBLACHATH (U3MUYECKUE
BEJIMYMHBI U (OPMYJIbI, HEOOXOAMMBIE JUIsi €€ PEIICHHUs, MPOBOIUTH PAcuEThl M OICHUBATh PEATLHOCTH
MOJIYYEHHOT0 3HAYCHUS (PU3HUECKON BEIUYUHBI,

pelaTh KaueCTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUYMBYIO LIEMOYKY PACCYXKICHHUH C
OTOpPO¥ Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

WCIIOJIB30BaTh MIPH PEIICHUH YYeOHBIX 3a/1a4 COBPEMEHHbIC HH(OPMAIITMOHHBIE TEXHOJIOTUU JJIS TTOUCKA,
CTPYKTYpUPOBaHUS, HWHTEPIpETAllMd M TMpeACTaBIeHUs Y4eOHON M HayyHO-TIOMYyJspHOW UH(pOpMAaIUH,
MOJTYYEHHOU M3 Pa3IMYHBIX HICTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATh MOJydaeMyt0 HH(POPMAIIHIO;

OOBSICHATH MPUHIIUIIBI ACUCTBUS MAalINH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3Nuyarh YCIOBUS UX
0€301acHOT0 UCIOJIb30BaHUS B IOBCETHEBHOMN KU3HU,

MPUBOJUTh TPUMEPHl BKIAJa POCCHMCKUX W 3apyOeXHBIX YYEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BACHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETHYECKHWE 3HAaHUS 1O (U3MKE B TMOBCEAHEBHON JKM3HM id oOecredeHus
0€30MacHOCTH TIPU OOpaIlleHuH C MPUOOpPaAMU M TEXHUYECKUMHU YCTPOMCTBAMHU, JJISI COXPAHEHHS 3J0POBbS U
COOJTIOICHUSI HOPM DKOJIOTHYECKOTO MOBEJICHHUS B OKPYKaIOIIEH Cpefie;

paboTaTth B TpYIE C BHIOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJIEH, MJIAHUPOBATh PabOTy TPYIIIHI,
paIoHaIbHO paCHpeesaTh OO0S3aHHOCTH W IUIAHUPOBATH JEATEIbHOCTh B HECTAaHAAPTHBIX CUTYaIHAX,
aJICKBaTHO OIICHUBATH BKJIQJI KXXIOTO W3 YIaCTHUKOB I'PYIIIIBI B PEIICHUE PACCMaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
K
Ne HaumeHoBaHue pa3/iesioB U TeM onnqe;(TBo 1acoe 0 dyeKkTpoHHbIE (LM POBbLIE)
n/m mporpamMmel Bcero p;;)TTI::HbHHe p:)g:)l::;mecxne o0pa3oBaTejibHbIE PeCypPChl
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHU S
1.1 ®dusrKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 bu6nmoteka IIOK https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 Jrnamuka 12 1 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 10 1 1 bubnnoreka [{OK https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 32
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 ?;‘;‘;IB; MOJICKYIAPHOKMHETHACCKOU 12 1 1 Bu6motexa LIOK https:/m.eds00.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKHU 14 1 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41bf72
3.3 ATpEraTHbIC COCTOAHMS BeleCTsa. Pa3sosbie 8 1 1 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
TIEPEXO0JIbI
Hroro no paszneny 34
Pa3nen 4. JIEKTPOJINHAMUKA
4.1 DneKTpocTaThKa 14 1 1 bub6mmoreka LIOK https://m.edsoo.ru/7f41bf72
4.2 Hocrosmmbiii snextpueckuit Tok. Toku B 16 1 1 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
Pa3TUYHBIX CpeIax
43 Hrorosas xouTpoasHas pabora 3a kypc 10 1 1
' KJlacca
Hroro no pasneny 31
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 102 9 8

ITPOTPAMME
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11 KUIIACC

KonuyectBo yacoB

Ne HanmeHoBaHue pa3/iesioB U TEM KoHTpobHbie MpakTieckue DJieKTpoHHbIe (upoBbIe) 00pa3oBaTeIbHbIE

n/n MPOrpamMmbl Bcero paGoTh! paBoThI pecypcbl

Paznen 1. 9JIEKTPOANHAMHUKA

11  MarsuTHOE nofe. DICKTPOMArHUTHAS 14 1 3 Bu6smorexa [JOK https://m.edso0.ru/7f41c97¢
WHTYKIIHSI

Hroro no pazueny 14

Paznen 2. KOJIEBAHUS Y BOJIHBI

01  MexauHueCKHC 1 SICKTPOMArHHTHEIC 12 1 1 Bu6mmorexa LIOK https:/m.edsoo.ru/7f41c97c
KoJIeOaHus

2.2 lgf)i);a;)?mecme 1 OJICKTPOMATHHTHBIC 8 1 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

2.3 Onrtuka 14 1 3 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

Wroro o paszneny 34

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31  OCHOBBI CHCUMATLHOH TEOpHH 6 1 Bu6uoreka LIOK https://m.eds0o.ru/7f41c97¢
OTHOCHUTEIBHOCTH

Hroro no paszneny 6

Paznen 4. KBAHTOBAS ®U3UKA

4.1 DJIEeMEHTHI KBAaHTOBOW ONTHKH 8 1 1 but6mmoreka LIOK https://m.edsoo.ru/7f41c97c

4.2 Crpoenne aToma 6 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE AP0 8 1 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c

Htoro no pazneny 22

Pazxen 5. 9JIEMEHTBI ACTPOHOMMH U ACTPO®U3UKH | |

5.1 \ DJIEMEHTHI aCTPOHOMUU U aCTPODHU3UKHI 12 1 \ \ bubmuoteka [{OK https://m.edsoo.ru/7f41c97c

Hroro no pasneny 12

Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 ‘ O06o01marolee NOBTOPEHNE 11 1 ‘ ‘ bubmnotexa LIOK https://m.edsoo.ru/7f41c97c

Hroro no pasneny 11

PeszepBHoe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 102 9 8

ITPOI'PAMME
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INOYPOYHOE IIJTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
/o Tema ypoka Beero Konrpoibnble  IIpakTnyeckue 06pA30OBATETBHBIE PECYPChI
padoThI padoThI
®du3uka — Hayka o npupone. Hayunsie MeToabl IO3HAHNS bubnuoreka [JOK
1 1 :
OKpYKaIoIlero Mupa https://m.edsoo.ru/ff0c32e2
PR A A — ) Bu6miorera LIOK
Y p pa, B 1Ip A https://m.edsoo.ru/ff0c33e6
Jroaei
Mexanunueckoe nBuxkeHue. OTHOCUTEILHOCTD
3 MEeXaHU4eCKOro ABMxKeHus. [lepemenienue, CKOpocTh 1 bubmnorexa [IOK
’ ’ ’ https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 [Iepemenienue, CKOPOCTh, YCKOPEHHUE 1 https://m.edsoo.ru/ff0c3508
5 PaBHOMEpHOE MPSAMONIMHENHHOE TBUKCHHE 1 bubmaorexa LIOK
p p A https://m.edso0.ru/ff0c3620
6 PaBHOMEpHOE NIpsAMONIMHETHOE ABMKEHKE. Pemenune 3anau 1 https://m.edsoo.ru/ff0c3620
7 PaBHOYCKOpEHHOE NPSIMOJIMHENHOE IBH)KEHUE 1 bubmnorexa [IOK
yeKop p A https://m.edsoo.ru/ff0c372e
8 PaBHOyCKOpEHHOE TpsIMONIMHENHOE ABUKEHUE. Perenune 1 hitps://m.edsoo.ru/ff0c372e
3a1a4y
bu6nmorexa LIOK
9 CBoOogHoOe majieHue. Y CKopeHue CBOOOTHOTO TaICHUS 1 https://m.edsoo.ru/f0c39cc
10 JlaboparopHas pa60T:c'1 Onpeznenenne ycKOpeHus 1 1 https://m.edsoo.ru/f0c39cc
¢BOOOIHOTO MaEHNUSA
KpuBonuneiinoe aBuxkeHue. J[BukeHne MmaTepuaibHON bubmuoreka [IOK
11 1 .
TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
but6mmorexa [IOK
12 KoutponpHas pabora no teme «KunemaTtuka» 1 1 https://m.edsoo.ru/f0c4b74
13 [Tpuniun otHocutenbHOCTH ["anunes. MHepimaibHbie 1 bubnuotexa [JOK
cuctemsl orcuera. [lepBeiit 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
Macca tena. Cuna. [lpuamun cynepno3unuu cui. Bropoit bubnmnorexa [JOK
14 . 1 :
3ak0H HproTOHA U1 MarepuaibHOM TOYKHU https://m.edsoo.ru/ffOc3be8
15 Macca tena. Cuna. [lpunuun cynepnosuuuu cui. Bropoit 1 bubnuotexa [JOK

3akoH HproTOHA [U1s1 MarepuanbHOM TOUkU. Penenue 3anaq

https://m.edsoo.ru/ff0c3be8
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but6mmoreka [IOK

16  Tperwii 3akoH HpioTOHA /U1 MaTepuaibHBIX TOUYEK https://m.edsoo.ru/ffoc3bes
Tpertuii 3akon HproToHa 7711 MaTepuaabHbIX TOUEK. Penenre bubnmnoreka HOK
17 :
3a7a4 https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [leppas bubmmoreka [JOK
18 :
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
3akoH BceMupHoro TaroreHus. Cuna tsxectu. [leppast bubnuoreka [JOK
19 :
KOCMHUYECKasi CKOpoCThb. Pemenue 3agau https://m.edsoo.ru/ff0c3d00
bub6nmoreka [IOK
20 Cuna ynpyrocru. 3axon I'yka. Bec Tena https://m.edsoo.ru/ff0c3el8
bubnunoreka LIOK
21  Cwua ynpyroctu. 3akoH ['yka. Bec Tena. Pemenue 3agau hitps://m.edsoo.ru/ffoc3e18
29 Cuna tpenus. Koadpdumuent tpenuns. Cuna conpoTHBICHUS bubmmoreka [JOK
MIPY JBWOXKEHUU TEJIa B KUJIKOCTHU WJIU Ta3e https://m.edsoo.ru/ffOc3f76
JlabopaTtopHnas pabota «OrnpeaeneHue 3aBUCUMOCTH
23 Koa(bclfm I/II)eHTapT €HUS OT BI;CI;. Ha pa3IuIHbIX Bubmiorexa LIOK
1 p p https://m.edsoo.ru/ff0c3f76
MTOBEPXHOCTSX)»
bubnunoreka LIOK
24 KontpoabHas pabora 1o teme «JluHaMukay https://m.eds0o.ru/f0c4b74
[TocTynarensHoe U BpaliaTenabHOE ABHKEHHE a0COMOTHO
25  TBE };ro Tena MOMSH? CHJIBI Hneztlio CUJIBI. YCIIOBUS bubmoreka LOK
PA ' ' https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO Tela
NMmynbe MaTepuaabHOM TOUKH, CUCTEMBI MaTePUATBHBIX
26 Toqez Nwmm J'Ibl::: CUJIBL. 3aKOH COXpaHEHUs Hannbca bubmoreka LOK
) Y : p y ’ https://m.edsoo.ru/ff0c43d6
PeakTuBHOE NBUXKEHUE
NMmynbe MaTepuaabHOM TOUKH, CUCTEMBI MaTePUATBHBIX
27 Toqez Nmn J'Ibl::: CUJIBL. 3aKOH COXpaHEHUs Hannbca bubmnorexa [JOK
) y : p Y ’ https://m.edsoo.ru/ff0c43d6
PeaktuBHOE nBUKEHUE. Pemenue 3anau
PaGora u momrHOCTh cumbl. Kunetnueckas sHeprus
28  MarepuanbHON TOUKH. Teopema 00 N3MEHEHUN KHHETHICCKONH bubmnorexa LIOK
p ' p https://m.edsoo.ru/ff0c4502
SHEPruun
[TorenumansHas sHeprus. [loTeHunanbHas SHEPTUs ynpyro
29 edo 1]5[1/1 OBaHHOM 15 WHBI H(L)ITeH HanLHa;{paHe };le[y;ena bubmaorexa LIOK
L Py ' H p https://m.edsoo.ru/ff0c461a
BOJIM3M MMOBEPXHOCTH 3eMITH
30  KwuHernyeckas 3HEpPTHsl MaTepUATbLHOW TOYKH. bubnuoteka [JOK
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[TorenmansHas sHeprus. Pemenue 3agau

HOTCHI_[I/IaHBHBIe 1 HCIIOTCHIMAJIbHBIC CUJIBI. CBs3b paGOTBI
HEIMOTCHIHAJIBHBIX CUJI C UYBMCHCHUEM MEXaHNYECKOU

https://m.edsoo.ru/ffOc461a bubnmnoreka
HOK https://m.edsoo.ru/ff0c4502

bubnunorexa LIOK

31 SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM https://m.edsoo.ru/ff0c478c
SHEPrUuu
[ToreHuunanbHbIE U HETIOTEHIMANBHBIE CUIIbl. CBS3b pabOTHI
3p  HENOTCHUHMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOH bubmuorexa [JOK
SHEPrUU CUCTEMBI TeJ. 3aKOH COXPAHEHUS MEXaHUYECKON https://m.edsoo.ru/ff0c478c
sHepruu. Peuienue 3amau
JlaboparopHas pabota «lccienoBanue CBSI3U pabOThI CHIIBI C
33 I/IBMCII-:GHI/IEM MeI)X&HHHeCKOﬁ 31fe THH Teja HaIr)I uMepe buGnuorexa LIOK
P pUMEp https://m.edsoo.ru/ff0c478c
PAaCTSDKEHUS PE3UHOBOTO JKI'yTay
34 KonTponbHas pabora 1o Teme «3aKOHbI COXpaHEHUs B Bu6mmoteka [JOK
MEXaHUKE» https://m.edsoo.ru/ff0c4b74
35 OCHOBHBIE TIOJIOKEHUST MOJICKYISIPHO-KUHETUYECKON TEOPUH. bubnnoreka [JOK
Bpoynosckoe nuwxkenue. Jubdysus https://m.edsoo.ru/ffOc4dc2
36 XapakTep JBUKCHUS U B3aUMOJICHCTBHS YaCTHI] BEIIECTBA. bubmmoreka [JOK
Mojenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPABIX TEI https://m.edsoo.ru/ff0c4dc2
37 Macca monexyin. KonnuectBo BemiectBa. [locTosiHHas bubmuoteka [IOK
ABoraapo https://m.edsoo.ru/ffOc4dc2
TermoBoe paBHOBecue. Temneparypa U €€ U3MEpEeHHeE. bubmuorexa [IOK
38 .
[IIxama temnepatyp Llenbcus https://m.edsoo.ru/ff0c4dc2
. bubmmoteka IIOK
39  Uneansnsrii raz B MKT. OcroBHOe ypaBHeHre MKT https://m.edsoo.ru/ffocAfde
40 Wneanbhsiii raz B MKT. OcHoBHoe ypaBHeHue MKT. bubmuoreka [IOK
Pemenue 3agau https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHeil KHHETHIEeCKOM
41  oSHepruu ABWKCHUSA Ilzmggic m. Y a]I:HeIfI/IéI Mennieneena- bubmorexa IIOK
prin Y op https://m.edsoo.ru/ff0c511e
Knaneiipona
AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHeid KHHETHIECKOM
42  SHepruu ABWXKCHUS 11340521( .Y a]I_:HeIfI/IéI MenneneeBa- bubmorexa IIOK
prov X Y1 7P A https://m.edsoo.ru/ff0c511e
Kunaneiipona. Pemenue 3amau
43 | 3axon JlambroHa. I'a30BbIe 3aKOHBI Bubmzorexa [IOK

https://m.edsoo.ru/ff0c511e
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44 JlaboparopHas pabota «lccrnenoBanue 3aBUCIMOCTH MEXKTY bubnmoreka [JOK
MapaMeTpaMu COCTOSTHUS Pa3peKEHHOIO ra3a» https://m.edsoo.ru/ff0c511e
45 N3ormporieccsl B uaealIbHOM Ta3e U uX rpaduueckoe bubnmnoreka HOK
MIPEJCTABIICHUE https://m.edsoo.ru/ff0c570e
46 | KonrtponbHas pabota o teme «MonekymnspHas Gpusuka ﬁg&?ﬁ;fg;ggﬁfoc 650
BHyTpeHHss 3HEPTHUS TEPMOJAMHAMUYECKON CUCTEMBI U
47 cngfg&l eé I/IBMGI)HCHI/ISI.pKOJi[I/I‘{CCTBO TEIIOTHI U paboTa. BI/I@?HOTeKa LOK
BHyTpeHHss sHEprusi 0JHOATOMHOI'0 UJI€AJIBHOIO Ta3a https://m.eds00.1u/f10c5952
48 Buapl Teronepenaun BH6J_IHOTeKa LHOK
https://m.edsoo.ru/ff0c5c36
49 VYnenpHas TeMI0EMKOCTH BellecTBa. KonnuecTBo TEmioThI bubmmoreka [JOK
pH Terionepenave. AauadaTHbIN Mporecc https://m.edsoo.ru/ff0c5c36
50 JlabopaTtopHnas pabota "OnpeaeneHue TerI0EMKOCTH bubnnoreka [JOK
BerecTna" https://m.edsoo.ru/ff0c5¢c36
[TepBsIii 3aKOH TEPMOAMHAMUKY U €TI0 TPUMEHEHHE K bubmmoreka [JOK
>1 u3oIporeccam https://m.edsoo.ru/ffOc5efc
59 Heob6parumocts nporeccoB B mpupoze. Bropoit 3akon bubnnorexa [JOK
TEPMOJMHAMUKHU https://m.edsoo.ru/ff0c6230
53 HeobpaTtumocTs mporieccoB B mpupoae. Bropoit 3akon bubnnorexa [JOK
TepMOJMHAMUKH. Pemenune 3anau https://m.edsoo.ru/ff0c6230
54 [Tpunnun nevicrBus u KII/I TernmoBoi MamHbI ]r?tlfgsj?/l//lr?f:(;(se:)(])_.[rou/lifOC 600a
55 [Ipunuun nevicteust u KII/l renioBoit mamuuel. Pemenne bubnuoreka [{OK
3amad https://m.edsoo.ru/ff0c600a
56 Huicn Kapro u ero KI1JT ﬁ:fgﬁ%fggggﬁfowom
57  Hukn Kapno u ero KII. Pemenue 3amau Eggs?ﬁr?]T:?szggﬁfOCGOOa
58 | Dxomormueckue MpoOIeMbl TEMIOIHEPTETUKH bubmorexa [TOK
https://m.edsoo.ru/ff0c600a
59 O6o6maromuit ypok «MomnekynsipHas ¢pusrka. OCHOBBI bubnuotexa [JOK
TEPMOJIUHAMUKHN» https://m.edsoo.ru/ff0c6938
60  KoutponbHas pabota mo Teme «OCHOBBI TEPMOJAUHAMUKID) bubmorexa IIOK

https://m.edsoo.ru/ff0c6a50
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but6mmoreka [IOK

61  IlapooOpa3oBanue u KoHIeHcauus. VMcrapenue u KureHue https://m.edsoo.ru/ff0c63b6
62 AOCOJIFOTHAS 1 OTHOCUTEJIbHAS BJIAXKHOCTh BO3/yXa. bubnmnoreka HOK
Hacspiennsiit nap https://m.edsoo.ru/ff0c64d8
63 JlaboparopHas padota "Onpenenenue abCOTOTHON U bubmmoreka [JOK
OTHOCHUTENIbHOM BIAXXHOCTH BO3ayXa" https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammueckue u amop(Hsle Tena.
64 AHI/II)?i['_)TpOHI/IH CBIC))IZCTB KPHUCTAJUIOB. >KI/IpI[(II()I/IC KPHUCTAJLIBI. BI/I@?HOTeKa LOK
COBPEMEHHBIE MaTepHAITb] https://m.edso0.ru/ff0c65f0
65 [InaBnenue u xpucraumsanus. Y JesbHas TEIIOTa bubnuoreka [JOK
riaBnenus. Cyonumanus https://m.edsoo.ru/ff0c6708
66  YpaBHEHHe TEIJIOBOTO OaaHca ﬁg&?ﬁ%fg;gﬁ}?mc%m
67 YpaBHeHHe TeII0BOTO OanaHca. Perenue 3amaq E;ISSJ:I/I//I;?:;;)E?U%WCGBZO
68 KonTposnbHas paboTta o Teme «ArperatHble COCTOSHUS bubmmoreka [JOK
BelecTBa. Pa3oBble NEPEXOIBD» https://m.edsoo.ru/ff0c6820
69 DnekTpu3alus Tel. DIeKTpudecKuil 3aps. JBa Buaa bubnnorexa [JOK
JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ffOc6bcc
70 [IpoBOgHMKY, TUANEKTPUKH U MOJYNIPOBOJHUKH. 3aKOH bubmmnoreka [HOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0c6bcc
71 B3aumoneiictBue 3apsnoB. 3akon Kynona. Toueunsiit bu6nmorexa LIOK
JJIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ff0c6ced
72 Bsaumogneiictue 3apsaaoB. 3akoH Kynona. ToueuHslit bubmuoreka [IOK
3NEKTpUYECKUil 3apsa. Pemenue 3amau https://m.edsoo.ru/ffOc6ce4
Hanpsox€nHocTs dnekTpudeckoro nostst. [puanmn
73 cynelrl))nomunn 3JIeKTprquKHx TTOJIEH. HI/IEI/II/IH BH@?HOTGKa 0K
HATPSKEHHOCTH https://m.edsoo.ru/ff0c6df2
Hanpsox€aHocTs anekTprudeckoro nostst. [puaonn
74 cyneli)nosnupm 3J'ICKTpI£—IeCKI/IX TTOJIEH. HI/IEI/II/IH BH6J?HOTeKa HOK
HanpsKEHHOCTH. Pelenne 3aad https://m.edsoo.ru/ff0c6df2
75 PaGora cun snekTpoctaruueckoro mois. [loTeHmman. bu6muoreka [JOK
Pa3HocTh noTeHnManoB https://m.edsoo.ru/ff0c6f00
76 PaGora cun anextpoctarnyeckoro nois. [lotenmuarn. bubmuoreka [IOK

PazHocTh notennmanon. Pemenue 3agad

https://m.edsoo.ru/ffOc6f00
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77 [IpOoBOTHUKY M AUDIEKTPUKH B JIEKTPOCTATUYECKOM TIOJIE. bubnmoreka [JOK

JvanekTpudeckass TpOHUIAEMOCTD https://m.edsoo.ru/ff0c7018
. bubnunorexa LIOK

78 Smextpodukocts. Kornencarop https://m.eds00.ru/ff0c7126

79 DNEeKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpa. DHEPrus bubmmoreka [JOK
3apsKEHHOr0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
JlaboparopHas pabora "V3mepeHue 3eKTPOEMKOCTH bubnmnoreka HOK

80 " :

KOHJICHCaTOpa https://m.edsoo.ru/ff0c72c0
[TpunHuMn neicTBUS U IPUMEHEHUE KOHIEHCATOPOB,
KOIMPOBAJIBHOTO armapara, CTpyuHOro mpuHTepa. bubnmnoreka HOK

81 :
DJIeKTpOoCTaTUYECKas 3aluTa. 3a3eMJICHUE https://m.edsoo.ru/ffOc72c0
AIIEKTPONPUOOPOB

bubnunoreka LIOK

82  KoutponbHas paboTa no Teme «IJIeKTPOCTaTHKA https://m.edsoo.ru/ff0c8aga
DNEKTPUUECKU TOK, YCIOBHUS €ro CYIIECTBOBAHHUS.

P . Y i bubnuoreka [{OK

83  Ilocrosuubi Tok. Cuna Toka. Hampsokenue. i

https://m.edsoo.ru/ff0c74f0
Conpotusnenue. 3akoH OMa Juisl yyacTKa LENH
DNEKTPUUECKU TOK, YCIOBHUS €ro CyIIECTBOBAHHUS.

84 [TocTostausiil Tok. Cuna Toka. Hanpsbxenue. bubnnorexa [JOK
Conporusnenue. 3akoH OMa 15 yyacTka 1enu. Pemenue https://m.edsoo.ru/ff0c74f0
3a1a4y
[locnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COETMHEHNE

85 | mpoBoaHukoB. JIJabopaTopHas pabora «3yuenue bubmorexa LOK

) https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOBY»

86 PaboTa 1 MOIIHOCTH ANEKTPUUECKOTO TOKa. 3akoH J[xoyrs- bubmuoreka [IOK
Jlenna https://m.edsoo.ru/ff0c7838

87 PaboTa 1 MOIIHOCTH ANMEKTPUUECKOTO TOKa. 3akoH J[xoys- bu6nmorexa LIOK
Jlenna. Pemenue 3agau https://m.edsoo.ru/ff0c7838

88 3akoH OMa AJid MOJTHOM (3aMKHYTOM ) SJIEKTPUUECKOM 1ETH. bubnuotexa [JOK
KopoTtkoe 3ambikanmne https://m.edsoo.ru/ff0c7ae0
3akon OMa AJ1s MOJTHOM (3aMKHYTOM ) AJIEKTPUIECKOM TIETIH.

A ( yTOH) P ! but6mmoreka [IOK
89  Koportkoe 3ambikanue. JlaboparopHas padora «M3mepenue i
https://m.edsoo.ru/ff0c7ae0
DJIC ucTouyHMKa TOKA U €10 BHYTPEHHETO COMPOTHUBIICHUS
90 3akon OMa AJ1s MOJTHOM (3aMKHYTOM ) AJIEKTPUIECKOM TIETIH. bubnmnorexa [JOK

KOpOTKOe 3aMbIKaHue. Pelenue 3agad

https://m.edsoo.ru/ffOc7ae0
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DJeKTpOHHAas MPOBOJUMOCTD TBEPIBIX METAJIOB.

bubnunoreka LIOK

91  3aBUCHMOCTbH CONPOTHUBIICHUS METAIJIOB OT TEMIIEPATYPHIL. 1 https://m.edsoo.ru/f0c84ae
CBepXnpoBOIUMOCTb
DNEeKTpUYeCKUil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX bubmmoreka [JOK
92 1 :
IIy4KOB https://m.edsoo.ru/ffOc84ae
o | oo e oo - o : B 10K
POBO ) P peXOaa. https://m.edsoo.ru/ff0c84ae
[TosnynpoBoiHUKOBBIE TPUOOPHI
95 mexrpomiros, Dnextpomacekas sccomma ) Butmrorexa LIOK
p ' p a HHAHH. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHN3
95 DneKTpruYecKuil ToK B razax. CaMOCTOSATEIbHBIN U 1 bubmmoreka [JOK
HECaMOCTOATENbHBIN pa3psaa. Monnus. [1na3zma https://m.edsoo.ru/ff0c84ae
DNeKTpUYecKre MpuOOpPhl U YCTPOMCTBA M UX NMPAKTHUECKOE bubnnorexa [JOK
96 1 .
npumeHenue. [IpaBuia TeXHUKH 6€30MacCHOCTH https://m.edsoo.ru/ff0c86fc
. bubnuoreka [{OK
97  O6oOmarmull ypok «IEeKTPOIHHAMUKA 1 https://m.edsoo.ru/ff0c88be
KonTponbnas pabota o Teme «IlocTOSHHBIN AIeKTpUYeCcKuit bubnnorexa [JOK
98 1 .
TOK. TOKHM B pa3iIM4HBIX CPEIax» https://m.edsoo.ru/ff0c8a8a
bu6nmorexa LIOK
99  Uroromas koHTpOJIbHAS padoTta 3a Kypc 10 kimacca 1 https://m.eds00.ru/f0c8C56
100 PezepBHblit ypok. O6o0maronmii ypok no remam 10 kiacca. 1 bubmuoreka [IOK
MexaHnka https://m.edsoo.ru/ff0c8f6c
101 PezepBHblit ypok. O6o0maronmii ypok no remam 10 kiacca. 1 bubmmnoreka [HOK
MKT u TepmoanHamuka https://m.edsoo.ru/ff0c8f6c
102 Peseprubiil ypok. O6o6maromnuii ypok mo temam 10 kiacca. 1 bubnmorexa LIOK
DNEeKTpOoANHAMUKA https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KUIIACC

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe PecypChl

[TocTositHHBIE MATrHUTHI U UX B3aUMOJICHCTBUE.
MarunutHoe nose. BeKTop MarHUTHOM MHIYKLIHH.
JIvHUM MarHUTHOW MHAYKIUU

bubnuoreka ITOK https://m.edsoo.ru/ff0c9778

MarnutHoe nosie npoBOAHUKA ¢ TOKOM. OnbIT
Opcrena. BzanMoaelicTBue NPOBOAHUKOB C TOKOM

JlaboparopHas pabota «/3ydyeHne MarHuTHOTO MOJIS
KATYIIKA C TOKOM»

JlelicTBME MAarHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM.
Cuna Amnepa. JIaboparopnas pabora «/ccnenoBanue
JICUCTBUA MOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM

JlelicTBME MarHUTHOTO TTOJISI HA JBHXKYILIYIOCS
3apspxeHHyto yactuiy. Cuna Jlopenima. PaGora cuiibt
Jlopenua

JlelicTBME MAarHUTHOTO TOJISI HA JBHXKYLIYIOCS
3apsbxeHHyto yactuiy. Cuna Jlopenma. PaGora cuiibt
Jlopenua. Pemenue 3agau

OnexTpoMarHuTHast uHAyKuus. [loTok BekTopa
MarHuTHOM MHAYKuHU. DJ1C nHayknuu. 3akoH
3JIEKTPOMAarHuTHOM MHAyKInK Papanest

DneKkTpoMarHuTHas uHAyKus. [ToTok BekTopa
MarHuTHOW uHAYKIMH. DJIC nHIyKIIuu. 3aK0H
3JIEKTPOMAarHUTHOM MHAYKIMK Papazes. Pemenue
3amad

JlabGopaTtopHast pabora «MccnenoBanue siBIeHUs
3JIEKTPOMArHUTHON MHIYKIIAW»

bubnuorexa I{OK https://m.edsoo.ru/ffOc98fe

bu6nmoteka LIOK https://m.edsoo.ru/ff0c98fe

bubnuoreka IIOK https://m.edsoo.ru/ffOc9ac0

bubnuoreka [{OK https://m.edsoo.ru/ffOc9df4

bubnuoreka [{OK https://m.edsoo.ru/ffOc9df4

bubnuoreka ITOK https://m.edsoo.ru/ffOcal50

bubnuoreka [{OK https://m.edsoo.ru/ffOcal50

bubnuoteka [{OK https://m.edsoo.ru/ffOcal50

10

NunyktuBHOCTD. SBNeHue camonnaykuuu. I1C
CaMOMHAYKITUU. DHEPTHsl MATHUTHOTO TTOJIS KaTYIIKH
C TOKOM. DJIEKTPOMArHUTHOE T0JIe

bubnuoteka [{OK https://m.edsoo.ru/ff0ca600

11

NunyktuBHOCTD. SIBNeHue camonnaykuuu. I1C
CaMOMHAYKITUU. DHEPTHsl MATHUTHOTO TTOJIS KaTYIIKH
C TOKOM. DJIeKTpOMarHuTHoe noiie. Pemenue 3anay

bubnuoteka [{OK https://m.edsoo.ru/ffOca600

12

Texuudeckue yCTpOfICTBEl U UX NPUMCHCHHUC!

bubnuoreka [{OK https://m.edsoo.ru/ffOcab82
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IMMOCTOAHHBIC MArHUThI, SJICKTPOMAarHuThI,
SJICKTPOABUTATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX
YaCTHll, HHAYKIOXMOHHAA I1CYb

13

14

O6o06maromuii ypok «MarHuTHOE ToJIe.
DNEKTPOMArHUTHAST WHTYKITHS

KonTpomnpHas padota mo Teme «MarHuTHOE MoJIe.
DJIEKTPOMArHUTHAS WHYKIIHS

bubmuorexa [TOK https://m.edsoo.ru/ffOcab82

bu6nmoteka LIOK https://m.edsoo.ru/ff0cad58

15

16

17

18

CB00OOIHBIE MEXAHUYECKME KOJIEOaHMUS.
lapmonnueckue konebanus. Y paBHEHUE
rapMOHHYECKHX KoyieOanuii. [IpeBpamieHue snepruu

JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH
nepuoja Majbix KoJieOaHHi rpy3a Ha HUTH OT JIJIMHBI
HUTH U MacChbl Ipy3a»

Konebarenbublii koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIEOaHUs B UJ€aIbHOM
K0JIEOATEITFHOM KOHTYpE. AHAJIOTUS MEXKIY
MEXaHUYECKUMH U IEKTPOMarHUTHBIMU
KOJICOAHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B
U/iealbHOM KoJie0aTeIbHOM KOHTYpe

bubmuorexa I{OK https://m.edsoo.ru/ffOcaf06

bu6mmoTteka 1IOK https://m.edsoo.ru/ff0ch820

bubnuoreka I{OK https://m.edsoo.ru/ffOcb9ca

19

20

21

®opmyna ToMcoHa. 3aKOH COXpaHEHUS YJHEPTUU B
UJeabHOM KoJjiebaTeabHOM KOHTYpe. Pemienue 3agau

[IpencraBienue o 3aTyxaroUMX KOJIeOaHUAX.
BriHyx/1eHHBIE MeXaHHYecKHe Kosebanus. Pe3oHaHc.
BoinykIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIe0aHUs

[Iepemennsiit Tok. CHHYyCOUJaNbHBIN IEPEMEHHBIN
TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. AMIUITUTYAHOE U
JEHCTBYIOLIEE 3HAYCHUE CUJIBI TOKA U HANIPSKCHUS

bubnuoreka [{OK https://m.edsoo.ru/ffOcb9ca

bubnuoreka [{OK https://m.edsoo.ru/ffOcbb86

bubnuoreka [{OK https://m.edsoo.ru/ffOcbd34

22

23

[Iepemennsiii Tok. CHHYyCOUJaIbHBIN IEPEMEHHBIN
TOK. MOIIIHOCTh MEPEMEHHOTO0 TOKA. AMIUTUTYIHOE U
JIEHCTBYIOLIEE 3HAUCHHUE CUJIBI TOKA U HAIIPSKCHUS.
Pemmenue 3agau

Tpancdopmarop. [IpousBoacTBo, nepenaya u
noTpedyIeHue IEKTPUUECKOM SHEpIUn

bubnuoteka [{OK https://m.edsoo.ru/ffOcbd34

24

YCTpOﬁCTBO " IPAKTUYICCKOC ITPUMCHCHUC
QJICKTPHUYICCKOI'0 3BOHKA, rCHEpAaTOpa NEPEMECHHOT'O

bubnuoteka [{OK https://m.edsoo.ru/ffOcc324
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TOKa, JINHUH AJIEKTporepeaady

DKOJIOTUYECKHE PUCKH TIPU MPOU3BOJCTBE

25  snektposHepruu. KyinpTypa UCTOIb30BaHUS
AIIEKTPOIHEPTIHH B MOBCETHEBHOMN KU3HU

26  KonrtposbHas padota «KonebaHust 1 BOJIHBDY bubnuoreka [{OK https://m.edsoo.ru/ffOcc6f8
MexaHuuyeckue BOJIHBI, YCIOBUS paCPOCTPAHEHUS.

27  Tlepuoa. CKOpOCTh paclpOCTPaHECHHUSI U JUTMHA BOJIHBI. bubnmoreka [{OK https://m.edsoo.ru/ffOcca54
[Toniepeunblie U MPOIOJIbHBIE BOJTHBI
MexaHnyeckue BOJIHBI, YCIOBUS paCIIPOCTPAHEHUS.

28  Ilepmoa. CkopocTh pacpoCTpaHEHUs U JUTMHA BOJHBI. bubnuoreka ITOK https://m.edsoo.ru/ffOcca54
[Tonepeunsle 1 Ipo0JIbHBIE BOJIHBL Pelenne 3anay

29 3syk. CropocTs 3Byka. I'pomkocts 3Byka. Bricora bubmuoreka IOK https://m.edsoo.ru/ffOcccOc
ToHa. TemOp 3ByKa

30 3ByK. CKOPOCTS 3ByKa. I poMKOCTS 3ByKa. Beicora bubnnorexa [{OK https://m.edsoo.ru/ffOcccOc
ToHa. TemOp 3ByKka. Pemienue 3anau

31 DNEeKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. Bubmorexa LIOK https://m.edsoo.ru/ff0ccfe0
[IIkana 31eKTPOMarHUTHBIX BOJH

30 DNEeKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. Bubnmorexa LIOK https://m.edsoo.ru/ffoccfe0
[[Ixana >MeKTPOMarHUTHBHIX BOJIH. PEIICHUE 33124

33 [IpuHIMIBI paguoCBsI3u U TeaeBuaAeHUs. PazButue
CpEACTB CBs3U. Pannonokamus

34  KonrpoissHas pabora «KoyrebaHus v BOTHBD» bub6mmoteka 11OK https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE paclIpOCTPAaHEHHUE CBETA B

35 | omHoponHOii cpene. Toueunslit ncToUHUK cBeTa. JIyd bubnmnoreka [{OK https://m.edsoo.ru/ff0cd350
cBeTa

36 Orpacenne caera, BaKOHBf OTP&KCHHA CBETA. bubmuoreka [TOK https://m.edsoo.ru/ffOcd4e0
[TocTpoenue n3o00pakeHu B IIIOCKOM 3epKalie
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.

37 | TloctpoeHune m300pakeHUH B IIIOCKOM 3epKaje. bu6muoreka L{OK https://m.edsoo.ru/ffOcd4e0
Pemenue 3agau

3g  lIpenownenne ceera. [1o1HOE BHYTpEHHEE OTPDKEHHE. Bu6smoreka [TOK https://m.edsoo.ru/ffocd7f6
[IpenenbHbIl Yol MOJIHOTO BHYTPEHHETO OTPaKEHHS
[Ipenomnenue cBera. [lonHoe BHYTpEeHHEE OTpAXKEHUE.

39  TlpeaenbHBIN Yo MOJTHOTO BHYTPEHHETO OTPAYKSHHUS. bubnuotexa [{OK https://m.edsoo.ru/ffOcd7f6

Pemenue 3amau
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JlaGopaTtopHnas pabora «M3mepenne mokazaresns

40 1 but6mmoreka IIOK https://m.edsoo.ru/ffOcd67a
NPEJIOMJICHUS CTEKJIa»

4q  JlmmseL Hoctpoenue nsobpaxenuii B munse. Gopmyna 4 Bu6muotexa L{OK https:/m.edsoo.ru/ffocddle
TOHKOH JIMH3BI. Y BEITUYCHUE JTMH3BI

42 Jlumssl Tloctpoekue nsobpaxennii B mnse. dopuyra Bu6nnorexa LIOK https://m.edsoo.ru/ffocddle
TOHKOW JTMH3bI. Y BeIMUEHHUE JINH3bI. Penienue 3a1a4q

43 J1adoparopuas pabora «Hcenenosanue croiicTs 1 Bu6motexa L{OK https:/m.edsoo.ru/ffocddle
N300paKEHUI B JIMH3aX»
Hucnepcus ceeta. Cii0)KHBIN cOCTaB OEJI0ro CBETA.

44 Ilger. JJaboparopnas padota «Habmronenue 1 bubnuoreka [{OK https://m.edsoo.ru/ffOced22
TUCTICPCUU CBETA»

g5  Mnrepdepenuia ceeta. /lugpaiuii ceeta. 1 Bumorexa LIOK https://m.edsoo.ru/ff0ced22
JudpakimonHas pemeérka

46 | IlomepeuHocTh cBeTOBBIX BOJH. [lonmsipu3anus cBeta 1 bubnnoreka [{OK https://m.edsoo.ru/ffOcf02e

47 Ontuueckue MpuOOPHI M YCTPOHUCTBA U YCIOBUS MX 1
0€30MacHOr0 NPUMEHEHUS

48  KontpospHas pabota «Onruka" 1 bubnnorexa LIOK https://m.edsoo.ru/ffOcf6f0

49 Ipanib! TPHMCHHMOCTH KITACCHTCCKOM MEXATHIH. 1 bubimoteka [{OK https://m.edsoo.ru/ffOcf862
[TocTynaTsl cienuaIbHON TEOPUH OTHOCUTEIIEHOCTH

50 OTHOCHTELHOCTE, O/HOBPEMEHHOCTH. 3AMEIUICHHE 1 bu6mmoteka IIOK https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKpAIIICHUE JITHHBI

51 OTHOCHTEILHOCTS OZIHOBPEMEHHOCTH. 3aMe/UIeHHe 1 bu6mmoteka [{OK https://m.edsoo.ru/ffOcfad?
BPEMCHH U COKpaIlleHUE JUTMHBL. Permenne 3amaq

52 Jueprua n HMITYTILC PETATHBHCTCKOU HACTHIIBL. Coase 1 bubnuoreka [{OK https://m.edsoo.ru/ffOcfc68
MacChl ¢ SJHEPTUei U UMIYIbCOM. DHEPTHUs TOKOS
DHEprusi U UMITYJIbC PENATUBUCTCKOM YacTUIlbl. CBS3b

53 | Macchl ¢ PHEpTUe 1 UMIYIIECOM. DHEPTHsl TOKOSI. 1 bubnnoreka [{OK https://m.edsoo.ru/ffOcfc68
Pemenue 3agau

54  KOHTPOZBHA’ paboTa «OCHOBEI CTICIHATLHOI TeopHH 1 Bu6miorexa IIOK https:/m.edso0.ru/ffocf6f0
OTHOCUTEIILHOCTH

55 Poroni1. Dopmyna [auka. IHEPrus u HMIYIIHC 1 bu6mmoteka 1{OK https://m.edsoo.ru/ffOcfel6
dboToHa

56 OTKpeiTHE 1 HCCTIER0BARME GOTOdSDdEKTa. OmbrTot A. 1 but6mmoreka [{OK https://m.edsoo.ru/ffOcffcd
I'. Cronerosa

57 | 3axosbl GpoTorddexTa. YpaBHeHHEe DUHIITEHHA IS 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d015e
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dotorddekra. «KpacHas rpanuma» potodddexra

JaBnenue cBera. OnwiTel [1. H. JIeOGenena.

58 N 1 bu6nunotexka LIOK https://m.edsoo.ru/ff0d04a6
XHUMHUYECKOE JEHCTBUE CBETA

59 iaei‘;{’f“’pm" pabora «Habmonienue napncHus 1 Bu6mioreka ITOK https:/m.edsoo.ru/ff0d04a6
TexHudeckne ycTpoiicTBa U IPaKTHYECKOE

60  mpumeHeHue: GOTOIIEMEHT, POTONATIHK, COTHEUHAS 1
Oarapesi, CBETOINO]

g1  DCMUICHNC 3a1at 1O TEME (IIMEHTH KBAHTOROM 1 Butsmorexa L[OK https://m.edsoo.ru/ff0d0302
OTITHKI

62 Konpobras padora «311eMeHTHI KBaHTOBOI 1 bubmmoreka LIOK https://m.edsoo.ru/ff0d0302
OTITUKI

63 Mopens atoma Tomcona. Onrret Pesepdopaa no 1 bubnnoreka L{OK https://m.edsoo.ru/ff0d091a
paccestHuIO o-dactul. [Inanerapnas Mmonens aroma

64 | Ilocrynatsl bopa 1 bub6nmoreka LIOK https://m.edsoo.ru/ffodOafa
W3znydenue u nornonienne GOTOHOB MpH Nepexoe

65 | aroma c 0JHOTO YPOBHS dHEPTHH Ha JAPYrou. Bumbl 1 bubnuoreka L{OK https://m.edsoo.ru/ffOdOafa
CIIEKTPOB
Wznydyenue u nornomeHue GOTOHOB MPH MEPEXOeC

66 | aToMa c OJIHOTO YPOBHSI SHEPrHU Ha Apyroil. Busst 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0dOafa
crekTpoB. Pemenue 3anaq
BosiHOBBIE cBOiICTBA yacTull. Bonuel ne bpoitns.

67 | KopmyckynsapHo-BOIHOBOMH Ayann3M. CHOHTaHHOE U 1 bubnuoreka L{OK https://m.edsoo.ru/ff0dOca8
BBIHY)KJICHHOE M3ITyYeHHE
BosiHOBBIE cBOiICTBA yacTull. Bonuel ge bpoitns.

68  KopmyckynsapHo-BoIHOBOM Ayanu3M. CHOHTaHHOE U 1 bubnuoreka L{OK https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3llydeHue. Pemenne 3anau

gg  OTKpbITHE paquoakTHBHOCTH. OmbiTet Pesephopramo g Bu6mmoreka [TOK https:/m.edsoo.ru/ffod0fd2
OTIpEJICNIEHUIO COCTaBa PaIMOAKTUBHOTO U3ITyYEeHUs

70  CpoiicTsa amba-, OcTa-, raMma-usiyucHus. Bnsinue 1 Bu6miorexa IIOK https:/m.edsoo.ru/ff0d1162
pPalMOAKTHBHOCTH Ha KUBBIE OPTaHU3MBI
OTkpbITHE IPOTOHA U HEHWTpOHA. V30TOMbI. AJbda-

71 pacnaja. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmal. 1 bu6muoreka [{OK https://m.edsoo.ru/ff0d1162
l'amma-usnydenue

72 OTiprITHE NPOTORA 1 HEfTpoHa. M30TOMEL Altb(ha- bubmmoreka LIOK https://m.edsoo.ru/ff0d1162

pacnaj. DJIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacmnaj.
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['amMma-u3znydenue. Pemenune 3ama4

DHeprus CBA3U HYKJIOHOB B sifipe. SIepHbIE PEaKIUu.

73 Snepusrii peakrop. [IpoGnemsl, nepcreKTUBEL, 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU
74 JMCPIH CBASH HYIUIOHOB B A1pe. SAEpHEIE peaxiuih. 1 Bu6nuorexa LIOK https://m.edsoo.ru/ff0d1356
Pewenune 3anau
OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
MeTo/ b1 HaOIOIEHUS M PETUCTPALIMH 3JIEMEHTAPHBIX
75 uactun. Kpymisiii cron «®yHnaMeHTaabHble 1 bubmmoreka LIOK https://m.edsoo.ru/ff0d0e38
B3auMoJielicTBHs. ENMHCTBO (hU3MYECKOM KapTUHBI
MUDPa»
bubnuoreka ITOK https://m.edsoo.ru/ff0d1162
76 i(;;{(;[)E)OJIBHaH pabota «CtpoeHue atoma. ATOMHOE 1 Eggzxmggzggwﬂgggzﬁ
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
77 Bun 3Bé3nH0T0 HeOa. Co3Be3aus, IPKUE 3BE3IHI, 1
TUTAHETHI, UX BUJAUMOE JIBI)KEHUE
78 Co3Besnusi, spKue 3BE3/1bl, JIAHETHI, UX BUIUMOE 1
JIBUKCHHE
79  ConHeuHas cucTtemMa 1
80 Connue. ConHeuHas akTUBHOCTh. VICTOUHUK SHEpTrUn 1
ConHua u 3B€31
81 3Bé3m,1: WX OCHOBHBIE XapaKTEPUCTUKH. 3BE3IBI 1
IJIaBHOM ITOCJIEZIOBATEILHOCTH
Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
82 MPEACTABICHUS O TPOUCXOKACHUH U SBOTIOLUN 1
CoHIa 1 38631
83 Mueunsiii [Iyre — Hama ["anaktuka. [lonoxenue u 1
neuxkenne Comnaia B [anakTuke
84  TI'anmaktuku. YEpHBIE ABIPHI B ApaX TATAKTHK 1
85 | Bcenennas. Pa30Oeranue raiakTuk 1
86 Teopus bonpmoro B3peiBa. PenukroBoe nsiydenue. 1
MeraranakTuka
87 | Hepemennsle npo0i1eMbl aCTPOHOMHUH 1
88 | KonrtponbHas pabota «1€MEHTHl aCTPOHOMHHU U 1
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acTpoPU3UKM»»

O6o0maromuii ypok. MexaHu4ecKue u

89 1
3JIEKTPOMAarHUTHbIE KOJIeOaHUS

90 Oo6o6marmuii ypok. MexaHn4eckue u 1
AJIEKTPOMATrHUTHBIE BOJTHBI

91 O6o06maromuii ypok. Onruka 1

92 | Ob6obmaronuii ypok. DeMeHThl KBAHTOBOM ONTHKH 1

93 O6o6mmaromuii ypok. CTpoeHHe aToMa U aTOMHOTO 1
sapa

94 O06o0maromuii ypok. DJIeMEHThl aCTPOHOMHUU U 1
acTpou3uKu
O6o06maromuit ypok. Pois ¢pusuku n actponomuu B

95  SKOHOMHYECKOMH, TEXHOJIOTMYECKOH, COL[UAIbHOM 1 1
ITHYECKOHN cepax AeITeTbHOCTH YeJI0BEKa

96 O6o6maromuii ypok. Ponb U MecTo qlmnm "
ACTPOHOMHHU B COBPEMEHHOM HAYYHOI KapTHHE MUpa
O6o6maromuii ypok. Poib ¢usndeckoii Teopuu B

97  (dopmupoBaHuUM npenCcTaBICHUN O GU3HICSCKOM 1
KapTHUHE MHUpa
O6o06matomuii ypok. Mecto hpu3n4eckoil KapTHHBI

98 | Mupa B 001IEM psAY COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX IPEJCTABICHUN O IPUPOJIC

99 | Urorosas kKoHTpOJBbHAs paboTa 3a Kypc 11 xmacca 1

100 PesepBHBIil ypok. MarHutHOE 10JIE. 1
DNeKTpOMarHuTHAs UHAYKIIHS

101 PesepsHblil ypok. OnTuka. OCHOBBI CIELIMATIBHOM 1
TEOPHH OTHOCHTEIBHOCTH

102 | Pesepubiii ypok. KsanToas Gusmka. Snements! 1 Bu6mnoreka [TOK https:/m.edsoo.ru/ff0d1784
ACTPOHOMHUHU U aCTPOPUUKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» ®usmka, 10 knacc/ Msikumes I'.51., Byxosne b.b., Corckuit H.H. non penakuueii [lappentreBoii H.A.,
AxrmonepHoe obmectBo «M3aatenbeTBo «IIpocBemieHuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®duzuka KP 10-11 knacc Kynepureiin Mapon
Hemunora EI'D 2024 ¢usuka
Zanimatelnaya_fizika_Kniga_1-1983
Zanimatelnaya_fizika_Kniga 2 - 1983

®usuka 10-11 kinace. 3agaunuk PeimkeBud A. A.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bu6mmoreka [{TOK: https://m.edsoo.ru/

Pemry EI'D: https://phys-ege.sdamgia.ru/

Odurmansubii caiit GUITN: https://fipi.ru/
https://ctege.info/ege-po-fizike/otkryityiy-variant-ege-2023-po-fizike.html
https://russian-edu.ru/ege/fizika/
https://training.foxford.ru/?utm_source=yandexutm_medium=cpcutm_campaign=acq_all high_probnik-
egemartutm_content=14694800545utm_term=pemry%20er>%202023etext=2202.BtkVpxG8j9ngNQIEK
peNNivmRIGIW7ZnhvPsUzFXR_tjuGOUiLb48-1qjrG7TUEEQd0jXbJ77v7nvgZL 4-
ekzHRgamJ3bXZgdmN2c250dGw.67bb7f1d71b6f6783ecc49f369b9d1f75f5740b9yclid=496445544005
1673688

https://go-

egeland.ru/?utm_source=yandexutm medium=cpcutm_campaign=88395434utm_content=14459516508u
tm_term=---

autotargetingetext=2202.Btk\VpxG8j9ngNQIEKpeNNivmRIGIW7ZnhvPsUzFXR _tjuGOUilLb48-
IqirG7UEEQdQjXbJ77v7nvgZL 4-
ekzHRgamJ3bXZgdmN2c250dGw.67bb7f1d71b6f6783ecc49f369b9d1f75f5740b9yclid=496445495276
3464147/
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