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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHS Ha YpPOBHE CpPEIHEro OOIlero
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE MOJIOKEHUW U TpeOOBaHUU K pe3ylbTaTaM
OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM Mporpammel, rpeacTtaBieHHsix B GI'OC COO,
a Takke ¢ yuérom (enepanbHO paboueld MporpaMMbl BOCIUTAHUS M KOHUEMIUU
npenojiaBanusi yueOHoro mnpenMera «Dusnka» B 00pa3oBaTENbHBIX OpraHU3aIUsaX
Poccuiickoit @eaepannu, peain3yolX OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBI.

Copnepxanue mporpaMMbl 10 (U3UKE HamNpaBlieHO Ha (QopMUpPOBaHUE
€CTECTBEHHO-HAYYHON KapTHHBI Mupa oOyuaroutuxcs 10—11 kimaccoB mpu obydueHun
ux (pusuke Ha 0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-JESITEIHOCTHOIO IMOAXOAA.
[Iporpamma 1o ¢usuke coorBercTByeT TpeboBanusM OI'OC COO k miIaHupyeMbiM
JUYHOCTHBIM, MPEJAMETHBIM M METalpEAMETHBIM pE3yJibTaTaM OOyYEHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTh pEATU3AlMH MEXIPEIMETHBIX CBSI3ed (QPU3UKH C
€CTECTBEHHO-HAYYHBIMM YYEOHBIMHM MpeaMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE
LEeNU U3y4eHus (U3MKU Ha YpOBHE CpEAHEro oOuiero oopa3oBaHus, INITAHUPYEMbIE
pe3yJbTaThl OCBOEHMSI Kypca (U3UKH: JTUYHOCTHBIEC, METAPEAMETHBIE, PEAMETHBIC
(Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (U3MKH Ha 0A30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJlaM O0yUYeHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rojgaM oOydeHusl.

®du3rkKa Kak Hayka 0 HanOoJiee O0IMIMX 3aKOHAX MPUPO/IbI, BRICTyNasi B KAUECTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAaHUU 00
okpyxaronieM wmupe. IlkonpHbIE Kypc (U3UKH — CcHUCTEeMOOOpa3yromuil st
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOIBKY (PHU3NYECKHE 3aKOHBI JIEXKAT B
OCHOBE TMPOLECCOB W SIBICHUM, HM3y4aeMbIX XUMHUEH, Ouosorueil, ¢uznueckou
reorpadueit 1 actpoHoMuei. Mcnonp30BaHne U aKTUBHOE TPUMEHEHUE (PUZNYECKHUX
3HaHUU OMpeeNseT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTMHA B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOECHMS KOCMOCA, IMOJYYEHUS HOBBIX MAaTE€pHaOB C
3aJJaHHBIMU CBOMCTBaMH M Jpyrux. M3ydeHue (QuU3MKH BHOCHUT OCHOBHOW BKIJAJ B
dbopMUpOBaHHE  €CTECTBEHHO-HAyYHOM  KapTHMHBI MHUpa  OOydYaroluMxcs, B
(dbopMupOBaHUE YMEHUI IPUMEHITH HAyUHBIH METO]] TO3HAHUS TP BBHITIOJTHEHUN UMU
y4eOHBIX UCCIIEIOBAaHUH.

B ocHoBy Kkypca ¢husuku i ypoBHS CpeIHEro 0011ero o0pa3oBaHus MOJ0KEH
pAI UeH, KOTOpble MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €I0 TOCTPOESHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEH KypcC SBISETCS JIOTUYECKH
3aBEpPIIEHHBIM, OH COACPKUT MaTepuan U3 BCEX pas3/iesioB (DM3MKU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOMN (DU3UKHU.

Hoes ecenepanuzayuu. B CcOOTBETCTBUM C HeW Marepual Kypca (GU3UKH
00BbeMHEH BOKPYT (u3nueckux Teopuil. Bexymm B kypce siBisieTcs: GOpMUpOBaHUE
NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.



Hoes eymanumapuszayuu. EE peamusanus IPeaNoyaracT HCIOIb30BaHKUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKOM HAyKH, OCMBICICHHE CBA3M pa3BUTUS
($u3MKH ¢ pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU TPodIeMaMu.

Hoes npuxnaonoii nanpasiennocmu. Kype pusuku mpemnoiaraer 3HaKOMCTBO €
IIMPOKUM KPYTrOM TEXHUUYECKUX Y TEXHOJIOTMUECKUX IPUIIOKEHUIN N3YUEHHBIX TEOPUN
Y 3aKOHOB.

Hoes osxonoeuzayuu  peanusyercsi TMOCPEACTBOM  BBEJICHHUS  3JIEMEHTOB
COJIEpKaHUsl, MOCBSIIEHHBIX SKOJOTHYECKUM MpobiieMaM COBPEMEHHOCTH, KOTOPHIE
CBSI3aHBI C PAa3BUTHEM TEXHHKH MU TEXHOJIOTHMH, a Takke OOCYyXACHHsS MpodieM
paIroOHATBHOTO IPUPOIOTIOIH30BAHMS M SKOJIOTHUECKON 0€30MaCHOCTH.

CTepKHEBBIMH d3JEMEHTaMH Kypca (U3HKH Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (u3nueckue Teopud ((PopMUpOBaHME NPEACTABICHUNA O
CTPYKTYpe MOCTpOEHUsI (PU3MUYECKON TEOopuH, poiu (yHIaMEHTAJIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, TPAaHUIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO- e TeIbHOCTHBIN OJIX0/] B Kypce (PM3HUKH peaIn3yeTcs MPexk/Ie BCETo
3a CuéT OpraHu3alUu SKCIEPUMEHTAIBHOW NeATeIbHOCTH oOydaromuxcs. s
0a30BOro ypoBHs Kypca (U3MKHM — 3TO MCIOJIb30BAHHE CUCTEMBI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIA0OPATOPHBIX PadOT, KOTOPHIE B MPOTrpaMMe 1O
¢u3uke oOBEAUMHEHb B OOIIMKA CHUCOK YYEHUYECKHX MPAKTUYECKUX padoT.
Bolnenenre B ykazaHHOM MepeyHe JIabopaTOPHBIX pad0T, MPOBOAUMBIX JJI1 KOHTPOJIS
U OLIGHKH, OCYIIECTBIISIECTCA y4aCTHUKaMHU OOpa30BaTENBHOTO MpOIEcca MCXOs U3
OCOOEHHOCTEW IUTAaHUPOBAaHUS W OCHalleHust kaOuHeta ¢Gusuku. Ilpu 3TOM
oOecrieynBaeTcs OBJIAJIEHUE OOYyYarolMMUCS YMEHHMSIMU MPOBOJUTH KOCBEHHbBIE
U3MEPEHHs], WCCIEIOBaHMS 3aBUCHUMOCTEH (PH3NYECKMX BEIMYMH M TMOCTAaHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonblioe BHUMaHue ynemsieTcsl PelIeHUI0 pacyETHBIX M KauyeCTBEHHBIX 3ajad.
[Tpu sTOM M1 pacuy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/1aydl C SIBHO 3aJaHHOU
¢uznyecKkoil MOJAENBIO, TMO3BOJSIOIIME TNPUMEHSATh M3YyYEHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jiena Kypca, TaK U HHTETpUPYS 3HAHUSI U3 Pa3HbIX
pa3zaenoB. [yt kKaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha O0BSICHEHHE
npoTeKaHusl (PU3NUECKUX SBJICHUI U MPOIIECCOB B OKPYKAIOIIEH KU3HHU, TPeOyomne
BBIOOPA PU3NIECKOM MOJIEIHN JIJIsI CUTYaIIUH TPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k maTepHaIbHO-TEXHUYECKOMY
oOecrieyeHn0 yd4eOHOro mporecca 0a30BbIi ypoOBEeHb Kypca (PU3WKM Ha ypOBHE
CpeaHero oOmiero oOpa3oBaHUs JOKEH H3ydaThCsl B YCJIOBHUSX MPEAMETHOIO
KabuHeTa (U3MKM MM B YCIOBUSAX WHTEIPUPOBAHHOTO KaOWHETa MpEeAMETOB
€CTECTBEHHO-HAY4YHOIr0 IuKJjIa. B kaOuHere (pu3MKu JOHKHO OBITH HEOOXOAMMOE
nabopatopHoe 000pyaOBaHUE ISl BHIMOJIHEHNS YKa3aHHBIX B MMPOrpaMMme 1Mo (PU3uKe
YUEHUYECKUX MPAKTUUIECKUX PabOT U AEMOHCTPALMOHHOE 000pYI0BaHUE.

JlemoHCTpanimoHHoe  00OpymoBaHne (GOPMHPYETCS B COOTBETCTBHU  C
OPUHLKAIIOM  MHUHUMAJIBHOM  JOCTaTOYHOCTH U OOECHeuynmBaeT  IMOCTAHOBKY
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NEPEUYNCICHHBIX B MpPOrpaMMe MO (PU3MKE KIIIOYEBBIX JIEMOHCTpAaLMil s
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SIBJICHUHW U TPOLECCOB, OMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe oOopyAOBaHME I YYEHUYECKHX MPAKTUYECKUX padoT
dbopmupyeTCs B BUJE TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIeUnBaeTCs B pacy€Te OJAHOTO
KOMILJIEKTa Ha JBYX oOydamommxca. TemaTHueckue KOMIUIEKTBI JIabOpaTOPHOIO
00OpyZOBaHUsI JOJDKHBI OBITH TOCTPOEHBI Ha KOMIUJIEKCHOM HCIOJIb30BaHUU
aHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIbHBIX
CHCTEM B BH/JIE IIU(PPOBBIX JTa0OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

e (opmMupoBaHue wuHTEpeca M CTPEMJICHHS OOYYalOIIUXCS K HAYYHOMY
U3YUYEHUIO TMPUPOJIbI, PAa3BUTUE HUX HWHTEUIEKTYaJbHbIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTUE NPEICTABICHUNH O HAYYHOM METOJE MO3HaHUS U (HOpPMHUPOBAHME
UCCJIEJOBATENBCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3yJibTaTa U3y4YE€HUs OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

e (opmupoBaHHE YMEHUI OOBSICHSTD SIBJICHUS C UCIIOJIb30BAaHUEM (PUZNYECKUX
3HAHUW U HAYYHBIX JOKA3aTeNbCTB;

e (opMHpOBaHHE NPEJACTABICHUNH O poJU (PU3MKU A Pa3BUTHUA JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3THX 1enel obOecreunBaeTcsl pEelIeHHEeM CIEAYIOIMX 3a7ady B

npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUs:

e MpUOOpPETEHUE CUCTEMBI 3HAHUI 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUSX, BKIIOYasg MEXAHHMKY, MOJIEKYJSIPHYIO  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (opMHpOBaHHE YMEHUN NPUMEHSTh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHHUS
buznyecKux SBICHUNA B IPUPOJIE U JUIA MPUHATUS NPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

e OCBOCHHE CIIOCOOOB pEIIEHUS pa3iIMYHBIX 3aJady C SBHO 3aJlaHHOU
dusznyeckoil Moaenblo, 3a7ad, [OAPA3yMEBAIOUIMX CAMOCTOSTEIHHOE
co3fanue Gu3NIeCKor MOJICNH, aJIeKBATHON yYCIIOBUSM 3aJa4H;

e TOHMMAaHHE (PUBNYECKUX OCHOB U MPUHIUIOB ACUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIIUSHUSA HAa OKPYKAIOIILYIO
cpenys;

e OBJAJCHUE METOJJAMU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS M MPOBEICHUS
bu3MUeCKUX SKCIEPUMEHTOB, aHalM3a M MHTEepIpeTanuud uHdopManuu,
OTIpEJIEIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHME YCJOBUH JUIsl Pa3BUTHUSI YMEHHI MPOEKTHO-HCCIIEN0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenue ¢usuku (0a30Bblii ypOBEHb) Ha YpPOBHE CpPEIHEr0 OOIIero

oOpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 gaca B Henenio), B 11
KJ1acce — 68 4acoB (2 yaca B HEJIEINIO).



[Ipennmaraemerii B mporpamMme 10 (U3UKE TIEPEUCHb JTA0OPATOPHBIX U
MPAKTUYCCKUX pabOT SABISCTCI PEKOMEHIOBAaHHBIM, YYUTEIb JICJAeT BBIOOD
IPOBEICHHUS JIAOOPATOPHBIX pabdOT M OMNBITOB C YYETOM HWHAMBUAYAJTbHBIX
O0COOCHHOCTEH 00yJaroIXCAl.



COJEPXKXAHUE OBYUEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO IO3HAHUSA

®dusrka — Hayka o npupone. HaydHble METOABI IO3HAHUSA OKPY’KAOILETO
Mupa. Ponb skcriepuMeHTa 1 TEOPUH B IPOLECCE TO3HAHMS IPUPOABI. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue (u3NYECKUX SIBJICHMM M mporieccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. I'paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb m MecTto Qu3NKM B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Pasznen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otrcu€ra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPE€HMS, MNYTH U MEPEMEIICHUA
MAaTEPUAJIbHON TOUYKU OT BPEMEHHU.

CBoOosiHOE TazieHre. Y CKOpeHUe CBOOOIHOTO MaICHUSI.

KpuBonnHeHOE NBMKEHUE. [[BHKEHNE MaTEPUATIBHON TOYKHU MO0 OKPYKHOCTH
C NOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHENHAsI CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHn4eckrue YCTpPOWCTBA M MPAKTAYECKOE IPUMEHEHHE: CIIUJIOMETD,
JIBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOTO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEXKYTKH BPEMEHH IMPU PAaBHOYCKOPEHHOM
JBH>KECHUU C HAYaIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBukKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HeroToHa s
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectu. llepBas kKocMuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuita conpoTUBIIEHUS PU IBUKEHUU TEJIA B AKUJIKOCTH WIIH Tase.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHUE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTts. Bec tena npu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuenne nBuxeHust OpycKa 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanre ycIIOBHI pPaBHOBECHS TBEPAOTO TeENA, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3akonvl coxpaneHus ¢ MexanHuke

NMnynbc MaTepuallbHOW TOYKM (Teja), CUCTEMbl MaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



Pa6ota cuibl. MOIIHOCTH CHUJTBIL.

Kunernyeckass sHeprus MarepuajqbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPTHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUS yIpyro
nedopMUpPOBaHHOM NpyxkUHBL. [loTeHIIManbHas 3HEprys Tena BOIU3U TOBEPXHOCTH
3emun.

[ToreHuuansHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEIMOTEHIMAIBHBIX CUJI C ©3MEHEHUEM MEXAHUYECKOU SJHEPTUU CUCTEMBI TEJl. 3aKOH
COXpaHEHUSI MEXaHUYECKON SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOILOMET, KOMED,
IPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBI>KECHHE.

[Tepexon noTeHUMANbHON SHEPTUH B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIBI C U3MEHEHHEM MEXaHUYECKOW 3HEpPruu
TeJa Ha MPUMEpE PACTSHKEHHS pE3MHOBOTO JKIyTa.

Paszgea 3. MousiekyasipHas pu3nKa 1 TEPMOAUHAMHMKA

Tema 1. OcHogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aUMOJICHMCTBUSA 4YacTUI[ BemlecTBa. MoJAenu CTpOEHHUsI ra30B, XKUJIKOCTEH U
TBEPIBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieil. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOPHHM HACATIbHOTO ra3za. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpEIHEM KWHETHYECKOW SHEPruy TEIUIOBOrO ABMKEHMs dvactuil rasza. lllkana
temnepatyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenneneeBa—Knanelpona.
3akoH [lanbroHa. M3omponeccsl B HaCaIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHHYeCcKkre YCTPOWCTBA M TMPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwIThl, JOKAa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BemecTBa, (ororpadum
MOJIEKYJI OPTaHUYECKUX COCIUHEHHM.



OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Monaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAHUE MEXMOJIEKYJIISIPHOTO
B3aUMOJICUCTBHUS.

Monenb, WuTtocTpUpyoias Ipupoay AaBiICHUS Ta3a Ha CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPECHHI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK/y TapaMETPaMU COCTOSTHUSL Pa3peKEeHHOTO
rasa.

Tema 2. Ocroebl mepmoounHamuxu

TepMmoanHaMuueckass cucrema. BHYTpeHHS SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U criocoObl € n3meHeHust. KonndyecTBo TemnoTsl U padora. BHyTpeHHsIs
DHEPrusg  OAHOATOMHOIO  WACAIBHOIO  raza. Buael  Temuonepeaadu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonndecTBO TEMIOTHI IpH TEIIONEpeaaye.

[Tonsitue 00 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mammHbl.  [IpuHIWNBI ~ JEWCTBHUST  TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanust ’HEpPrUM B TEIUIOBBIX MamuHax. KosdduuueHT mnosie3Horo
nerictBus TemioBod mamuHbel. [{ukn KapHo u ero ko3guiMEHT MOJIE3HOrOo
NeHCcTBUS. DKOJIOTUYECKUE TPOOIEMBbI TEIIOIHEPTETHKHY.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPruu Tejla MPH COBEPIICHUU PAOOTHI: BBUIET
npoOku u3 OyTBUTIKM TIOJI JNEWCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JaTyHHOM TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

N3meHeHnue BHyTpEeHHEH dHEpTrun (TeMIlepaTyphl) Teja Npy Terionepeaaye.

OnbIT N0 a1MabaTHOMY PACUIUPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEISI BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammnvie cocmosanus eeuwyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcnapenue u kumneHue. AOCOTIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlleHHbId map. YAelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTICHHSI OT 1aBJICHUSI.
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Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOMUSI CBOWCTB
kpucrtamioB. JKunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUcTayuM3anus. Y aefibHasl TerioTa miasienus. Cyonumarusi.

YpaBHeHuUe TerI0Boro OaaaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYYCHHUS] COBPEMEHHBIX MaTe€pUasoB, B
TOM YHCJIC€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX NAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIAaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoauHaMuKa

Tema 1. Inexmpocmamuxa

DnekTpu3anus Tea. DIEKTpUIeCKuil 3aps. [[Ba Bua 3IeKTpUUECKUX 3apsIIOB.
[IpoBOAHUKHM, JUANEKTPUKU U  TOJYNPOBOAHUKH. 3aKOH  COXPAaHEHUS
AIIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToYeuHbIl AJNEKTPUYECKUN 3apsia.
Onekrpudeckoe mnone. Hanpspk€HHOCTe  dmekTpuueckoro moiid.  [IpuHnummn
CYNEPIIO3ULIMU DJIEKTPUUECKUX MoJied. JIMHUM HanpsKEHHOCTH AJIEKTPUYECKOrOo
TIOJISL.

Pabota cun anekTpocrarudeckoro nosjst. [loreniuan. Pa3HOCTh MOTEHITMAIOB.
[IpOBOHUKM M JUAJIEKTPUKU B DJIEKTPOCTATHUYECKOM Tmoje. [luanekTpuueckas
MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuuecKkue yCTpoWcTBa M MPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETp, DJJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIPHOOpOB,
KOHJEHCATOP, KOMUPOBAJIbHBIN aIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre HaA3IEKTPU30BAHHBIX TEII.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTAaTUUECKAS 3aLIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.
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Yuenuueckuii s3kcnepumenm, nabopamopuvie pabomul

N3mepeHne 3meKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. Y AEIBbHOE CONPOTHBJIEHUE BEILIECTBA.
[TocnenoBarenpHOE, TApALIENBHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

PabGora »snextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MoIHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYINAsl CUJa W BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 111 OJHOM (3aMKHYTOM) AyIeKTpuuecKoi nenu. KopoTtkoe 3aMbIkaHue.

OJIEKTpOHHAass  MPOBOAUMOCTH  TBEPABIX  METAUIOB.  3aBUCHMOCTH
COIPOTHUBJIEHUS METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

IlonynpOoBOJHUKMY. CoOcTBeHHas U IpUMECHas IIPOBOJIMMOCTD
noJynpoBogHUKOB. CBoiicTBa p—n-nepexosa. [loaynpoBogHIKOBbIE TPUOOPHI.

ONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTPOIINTUYECKAS] TUCCOLUALUSA. DIEKTPOIIU3.

DJIeKTpUUEeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAaMOCTOATEIbHBIN
pazpsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN TNO/, rajdbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIPSKEHMUS.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOIIAN MOMEPEYHOr0 CEUEHU U MaTepraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHue SIEeKTPOABWKYIIEW cuiibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptsle pabomaoi

N3ydeHne cMEmaHHOr0 COEIMHEHUS! PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEH CUIIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaOnronenue snexkTpoiusa.

MexnpeaMeTHble CBSA3H
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N3yuyenue kypca ¢puzuku 0a30Boro ypoBHsA B 10 Kiacce oCylIECTBISETCS C
y4€TOM COJEP>KATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTEeMaTUKH,
OHOJOTHHU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHM, JIMHEWHas (QYHKIHA,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIIMHU Ha OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanmdyeckoe ABUKEHHUE B XKUBOU mpupoje, auddysus, ocMmoc,
TEIJI000OMEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEIayy, TEMIOBOE PABHOBECHE),
AIEKTPUYECKUE SIBJICHUS B AKUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl Macca, TEIIOBBIE CBOMCTBA TBEPABIX TEII, )KUJIKOCTEH U ra3oB,
NIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTHYECKAss  JUCCOLMALus,
raJibBaHUKa.

l'eoepaghus: BIaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3OBaHUE JBUKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUs B TEXHHKE, IMOJIIMIIHUKN, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE€), JIBHUraTeidb BHYTPEHHETO
cropanusi, maposasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUN
MOJIY4EHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH PUHTED, AIIEKTPOHArPEBATEIbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KUIACC

Pa3znen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. In1eKmpoMazHUMHAA UHOYKUUA

ITocTostHHBIE MarHuTHI. B3anmoaencTBre MOCTOSHHBIX MArHUTOB. MaroHuTHoe
nosne. Bekrop marautHOM MHAYyKIMU. [[puHIMN Cynepno3uu MarHUTHBIX TOJIEH.
Jlvaum MarmuTHOM uWHAyKUMH. KapTvHa JMHUM MAarHUTHOW WHAYKUIHWHU TOJIS
MOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUUH
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelcTBue mpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BHKEeHUE 3apsHKEHHOM YacTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaGoTa cuisl Jlopenna.
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SIBeHne AneKTpOMarHuTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJABIXKYIIAA CWIa HWHAYKIUH. 3aKOH JJIEKTPOMArHUTHOU
uHaykunu @apanes.

BuxpeBoe »IEKTpUYECKOE ToJIe. ODJEKTPOABIKYIIAs CUla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABUKYIIAs CHIIA
CaMOWHIYKILIHH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TNPHUMEHEHHE: IOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTHUILl, NHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOT'O IyYKa MarHUTHBIM I1OJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonelnicTBue AByX IPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBrIeHME DIIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHHS
MAarHATHOTO MOTOKA.

SIBreHnEe CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

M3ydeHre MarHuTHOT'O IOJIS KaTYIIKH C TOKOM.

HccenenoBanye N1eUCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHOM MHIYKLUH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMAZHUMHbIE KOJ1€0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanws. [lepmona, wacrora, amrmumryga u ($aza KoieOaHUU.
[IpyXVHHBIN MasATHUK. MaTreMaTU4eCKU MasTHUK. YpPaBHEHHE TapMOHUYECKUX
koJjiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEeOaHUS B
UJCATbHOM KOJIeOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjiebanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpeacraBienne o 3aryxarouux kojieOaHusIX. BbIHYKEHHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMS.
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[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTB
MIEPEMEHHOT0 TOKa. AMIUIUTYAHOE W JACHUCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA U
HaIpsKEHHUS.

Tpancopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE AIEKTPUUYECKOM
SHEPIrUM. JKOJIOTUYECKUE PUCKHU IPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIM
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JUHHUU JICKTPOIIEPEaay.

Jlemoncmpayuu

HccnenoBanrne mapaMeTpoB KojIeOATeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTHYECKUI MasSTHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumwinorpaMmsl (3aBUCUMOCTH CHJIbI TOKA U HANPSKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mpu MOCIENOBATEIIBHOM COEAUMHEHUHU PpPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUU AIEKTPONEPEaAUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanne neEpeMEHHOTO TOKA B LIEMH U3 TTOCIEA0BATENBHO COEAUHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiKMHA BOJHBI. I[lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepentus u nudpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHUE, MOJsIpu3anus, AUPPaKius,
unrepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIxana >MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.
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KoneoGmromeecs Te10 Kak UCTOUHUK 3BYKa.

HabGmronenue orpakeHus: M MpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue natepdepennnu u qudpakiud MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHHE, ITPEJIOMIICHUE,
noJisipu3anus, 1udpaxkius, HHTepepeHIINs.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zoOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus cseta. CiioxHbIi cocTaB 6enoro cera. L{ser.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U oNTHYecKas cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIIUX U
pacceuBarolmux JnH3ax. PopMyra TOHKOU JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JTMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTtepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcClIoBUE€ HaOIIOCHUS
IJIABHBIX ~MAakKCUMyMOB TIpM  TMaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue MpuodOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Mozienb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenue natepdepeHinm cBera.

HaGmronenne nudpakiinm ceera.

HaOnronenue nucnepcuu cBera.

[TosmydueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Toy4yenune cexkTpa ¢ mMOMOIIBI0 TUGPAKITUOHHON PEIIETKH.

Habnronenue noasipuszalny CBeTa.
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Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol
N3MepeHnue nokasaress NpeJIoMIICHUS CTEeKIIA.
HccnenoBanre CBOMCTB M300pakKeHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHONA TEOPUHM OTHOCUTEILHOCTH

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXxaHUKH. [locTyaTel criennanbHOM
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAIlCHHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpaHuiar
dboroaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHUuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTYMK, COJIHEUHAasl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mormomieHue
(GhOTOHOB TpU MeEepexoje aToMa C OJHOTO YpPOBHS DHEPrUU Ha Jpyroi. Bumbl
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BosHoBbIE cBOMcTBaA yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOITHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPaIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.
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Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaGmronenue mmHegaToro crekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
panunoaktuBHOCTH. OmbITH Pe3epdopa mo onpepeneHnio cocraBa paguoakTUBHOTO
m3nydenns.  CpoiictBa  ambda-, Oera-, ramMMma-usnydeHus.  BrusHue
PaJOaKTUBHOCTH HA KUBBIE OPraHU3MBI.

OTtkpeiTHE NpOTOHA M HeWTpoHa. HyknonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3otormsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIydeHHE. 3aKOH PAaIMOAKTUBHOIO pacaja.

OHeprus CBsA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexTt maccsl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnsiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTUIbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHUL.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUecKoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NPAKTHUYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
BuiibcoHa, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuwl

HccnenoBanre TpekoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiafHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMUH.

Bun 3Bé&3mHoro nHeba. Co3Be3nms, sSpKue 3BE3MbI, INIAHETHI, UX BHIMMOC
JIBU>KCHHE.

ConHeuyHas cucrema.

Connne. ConHeuHast akTUBHOCTh. M cTounuk sHeprun ConHUA W 3BE3.
3BE34bI, UX OCHOBHBIC XApAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3Ibl TJIaBHOW IOCIICAOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3BE371. COBpEMEHHBIC MPEJCTABJICHUSI O MPOUCXOXKACHUU U 3Botonu CojHua u
3BE3/1. DTanbl )KU3HU 3BE3/I.

Muneunsiii [Iyte — Hama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky m xBasapsl. UEpHBIE ABIPHI B Aapax
rajlakTHK.
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Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ia. Pa3zberanue rajakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usl CeBEpHOro MOJIYyIIapus U IPKUE 3BE3/BI.

HabGmnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee NOBTOPEHUE

Ponr ¢usuku u acTpOHOMUM B OSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
aCTPOHOMUU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HMUECKOW TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN O (HU3NUECKON KapTUHE MHUPA, MECTO (PU3NUYECKOMN
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHble CBA3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMoN0oTHH, XUMHUH, Treorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX NPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKU TMOAO00OUS TPEyroJIbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUryp u o0béma Tel.

bBuonocus: snekrpuyeckue SBIEHUS B JKUBOM Mpupoie, KoseOaTelbHbIE
JIBUKCHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM IPUPOAE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS! CTPYKTypa TBEPIBIX
TeJ, MEXaHW3MbI 00pa30BaHUS KPUCTALTUNICCKON PEeETKH, CIEKTPATbHBIA aHAJHN3.

l'eocpagua: marHuTHBIE TIONIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texnonoeus: JHHUM DIEKTPONEpPEAAY, TEHEPATOP IMEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAA II€Yb, pPANap, PaIHONPUEMHHK, TEIEBU30D,
anteHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHas barapes.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIIero
obOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npenmera «Dusuka» T0IKHbBL
OTpa)xkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOro OOIIEeCTBa, PAaCIIMPEHUE >KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHLHOUN ESITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKA O0YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBHOCTh B MHTEPECAX TIPakKIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHE B3aHMOJICICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAUYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh POCCUNUCKOMN IPaXkTaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYHBOTO OYAYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHHA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
pUCYIIEro (PU3nYecKoi HayKe;

5) Tpya0BOIro BOCIIUTAHMSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCHoHANbHOU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIJIaHbL;
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TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHHIO B 00JaCTH
(GbU3UKN Ha IPOTSHKCHUU BCEH JKU3HU;

6) DKO0JIOTHYECKOI0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh JKOJIOTMYECKONH KYJIbTYpbl, OCO3HaHHE TJI00AIBHOTO
XapakTepa AKOJOTHUUECKUX MPoOIeM;

MJJAHUPOBAHUE M OCYIIECTBIICHUE ACHCTBUM B OKPY’KAIOIIEH Cpejie Ha OCHOBE
3HAHUSA LIeJIed YCTONYMBOIO pa3BUTHSI YEJIOBEUECTBA;

pacIIMpEeHHUEe OIbITa JEATCILHOCTH OKOJIOTHYCCKON HAaMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKe;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DH3UICCKON HAYKH;

OCO3HAHUE IIEHHOCTU HAy4YHOW JEATEeIbHOCTH, TOTOBHOCTH B IMpOIECCe
M3y4YeHUs (PU3HKU OCYIIECTBIATH IPOCKTHYIO U UCCIEA0BATEIBCKYIO IETEIbHOCTD
WHJUBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA
ba3zoBble 1ornueckue aAeicTBu:
CaMOCTOATENLHO  (OpMyJIMpOBaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATeIIbHOCTH, 3aaBaTh MHapaMeTpbl U KPUTEPUU HX
JIOCTHXKECHUS,
BBISIBJIATH ~ 3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSAX;
pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:
BJIaJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;
BJIaJICTh HaBBIKAMH YYEOHO-MCCIIEA0BATEIBCKOU U MPOCKTHOU JEATEIIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB peuIeHusl 3ajiay (U3MYECKOro COJepKaHUsl, TPUMEHEHUIO Pa3IuYHBIX
METOJ0B ITO3HAHUS;
BJIAJICTh BHUAAMHU JIESITEIBHOCTH IO TMOJYYEHUID HOBOIO 3HAHUA, €ro
UHTEpHpETalud, MpPeoOpa3oBaHUI0 M MPUMEHEHUIO B Ppa3JIMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YI€OHBIX MPOEKTOB B 00y1acTu (pu3ukw;
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BBISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHANIM3UPOBaTh IIOJNYYCHHbIE B XOJE pEIICHUS 3a7ayd  pPe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (OpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 00Opa30BaTEIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIlHSIM, OIIEHUBATH MPHUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUA TI0 (HU3MKe B TPAKTUYECKYIO OOJIACTh
KU3HEICITCITEHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora c nndopmanmueii:

BJIAJC€Th HABBIKAMHU MOJydYeHUs] UHPOpMauu (HU3HUUECKOTO COICP>KaHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh IIOWCK, aHAJM3,
CUCTEMATHU3AIIMI0 U HHTEPIpEeTanuio MHGOPMAIMK Pa3IUdHbIX BHUIOB U (HOpM
MIPE/ICTaBIICHNUS;

OIICHUBATh JOCTOBEPHOCTHh MH(POPMAIIUH;

WCIIOJIB30BaTh  CpeACTBa WH(MOPMAITMOHHBIX WM KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a/1a4 ¢ cOOJII0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HWH(MOPMAIMOHHON
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUSA B PA3IUYHbIX (opMarax c
y4€TOM Ha3zHAYeHUs] UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BHIOUPAsi ONITUMATILHYIO
dbopmy TIpeCcTaBICHNS U BU3yaJIU3aIUH.

KoMMyHuKaTHBHBIE YHHBepPcaibHbIe yieOHbIe 1eCTBUA:

OCYILIECTBIISAThH O0ILIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH JIEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh U HCIIOJH30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaTbHOU
paboThI;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH Ka)KJJOT0O JieHa KOJJICKTHBA,;

OpUHUMATh LEJIM COBMECTHOM  JIEATENIbHOCTH, OpraHU30BBIBATH U
KOOPIMHUPOBATh JEHCTBUA MO €€ JOCTMIKEHUIO: COCTABJIATH IUIAH JEHCTBHIA,
pacrnpenenartb pojid ¢ Y4ETOM MHEHHM Y4YaCTHHKOB, OOCYXXJaThb pE3yJIbTaThl
COBMECTHOI paboTHlI;
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OIICHUBATh KAYECTBO CBOETO BKJIAa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOIIUI
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OIICHUBAaTh HJIEU C TMO3UIMH HOBU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISTh TIO3UTUBHOE CTPATETHYECKOE IMOBEJACHUE B PAa3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIe 1elCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBISATh MO3HABATEIbHYIO ACSITEILHOCTh B 00JacTH
(GU3MKM W aCTPOHOMUU, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSATEIILHO COCTABIISITh IUIAH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aj/1a4, TUTaH BBIMTOJTHEHUS MMPAKTUYECKONW PaOO0THI C yUETOM NMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacuIMpsITh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTh 32 PEILICHUE;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacCTH
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOK 00pa30BaTeIbHBIN U KYJbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OICHKY HOBBIM CHUTYyaIlUsIM, BHOCHTh KOPPEKTHBBI B JCATCIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BIAJCTh HABBIKAMH  TI03HABATEIBHON  pedIeKCMM KakK  OCO3HAHMSI
COBEPIIACMBIX JIEUCTBHA WM MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB M
OCHOBAaHUII;

WCITIOJIB30BaTh MPUEMBI PeIICKCUU ISl OLICHKU CHUTYaIliu, BHIOOpA BEPHOTO
pEIICHMS;

YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIHICHUS MO0 HUX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBhI JPYTHUX TMIPU aHAIMU3E pe3yJIbTaTOB
NEeSATEeTLHOCTH;

MPUHUMATh ce0s, TOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX IIPH aHAINU3E pPe3yIbTaTOB
NEeATEITbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYIHX HA OMIUOKH.

B npotiecce 1OCTHXKEHMS TMYHOCTHBIX PE3YIbTATOB OCBOEHUS ITPOTPAMMBI IO
dbuzuke IS YpOBHA CpelHero oOmero oOpa3oBaHUA Yy  00YyYaroIIMXCs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJJIEKT, Ipeanoiaraomun
c(OPMUPOBAHHOCTD:
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CaMOCO3HaHUSI, BKIIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATIHLHOE
COCTOSIHHIE, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAIBLHOUW CepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHMsI, BKIIIOUYAIONIETO CAMOKOHTPOJb, YMCHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHWE, CIIOCOOHOCTh AauanTUPOBAaThCA K
IMOIIMOHATBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHUE K TOCTIKEHUIO e U
yCcrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOIMOHATILHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TIPU OCYIIECTBICHWH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTICPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSABIISATh UHTEPEC U pa3peiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3MKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPa, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTMH, B IPAKTUYECKOU JEATEIBHOCTH JIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEIeH:
MaTepualibHas TOYKa, MHEepLHUAJIbHAs CUCTEMa OTCU€Ta, aO0COIIOTHO TBEPIOE TEO,
WJICANIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHur (PU3nUecKux 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHMS BEUIECTBA U
AIEKTPOIMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOO/IHOE TaJIeHUE TeJ, JBHKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBMIKEHUE, CTPOSHUE >KUJIKOCTEH W TBEPABIX Tel,
U3MEHEeHHEe Oo0BhEMa Tel MpU HarpeBaHUU (OXJIAXKIECHUHU), TETUIOBOE PaBHOBECHE,
UCIIApEHNE, KOHJCHCAILMS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIAXXHOCTb
BO3/1yXa, MOBBIINICHUE JABJICHHS Ta3a MpPU €ro HAarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXJY ITapaMeTpaMH COCTOSHUS T'a3a B M30MPOLECCAX, ICKTPU3ALUS TEN,
B3aMMO/ICCTBUE 3aPSJI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIMOJB3Yys (U3UYECKHE BEIUYWHBI:
KOOpAMHATa, NyTh, MNEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€JIa, KUHETUYECKasl dHEPrus, MOTCHUHUAIbHAS SHEPIUsl, MEXaHU4YECKas
paboTa, MexaHUMYecKass MOIIHOCTh; MpPH OINWCAHUM MPaBUIBHO TPAKTOBAThH
(bu3MYeCKUuil CMBICI HCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAUEHUS W €JIMHUIIBI,
HaXOoJUTh (OPMYJbl, CBA3BIBAIOLIUE JTAaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU
BEJIMYMHAMU;
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ONMUCHIBAaTh HM3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SIBICHUS,
UCTIONIb3Yysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi YHEPTUsl XaOTUYECKOTO JIBHMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSIsI J3HEprusi, pabora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JAECUCTBUS TEIUIOBOTO JBHUTATels; IpPU OIMNHUCAHUU
NpPaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCIOJIB3YEMbIX BEIWYMH, HUX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

ONMUCHIBATh N3YUYEHHBIC JIEKTPUUYECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIsA, MOTEHIUAN, PA3HOCTh MOTEHIINAJIOB;
NPy OINUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS] M EIUHUIIBI; YKa3biBaThb (hOPMYJIbI, CBS3bIBAIOIINE
JAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEIMUYUHAMY,

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKUE
3aKOHBI ¥ MIPUHIHUIBL: 3aKOH BceMUpHOTO Tsirotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXaHWYECKOM DJHEPIUM, 3aKOH COXPAHCHUS MMITYJIbCa,
MNPUHLNIN CYNEPHO3ULINUA CHJ, HPUHIUII PABHONPABUS HHEPLHAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUUYECKYI0 TEOPUIO CTPOECHHUS BEILIECTBA, TAa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW DHEPIUM TEIUIOBOIO ABHKEHHUSI MOJIEKYJI C
aOCOJIFOTHON TeMmmepaTypoi, MEepBbIi 3aKOH TEPMOAUHAMUKH, 3aKOH COXpPaHEHUS
AJEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbOopMyJIUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKEHHUE W YCIOBHUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE MPUHIIUIIBI JEHCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBUS WX 0€30MaCHOI0 MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IPOLIECCOB C HKCIOJIB30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHM, IPU STOM
dbopmyarpoBath npodiemMy/3anady U TUIOTE3y y4eOHOT0 AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OTBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3WYECKUMHU  BEIMYMHAMU  C
HCMOJIb30BAaHUEM MPSIMBIX H3MEPEHHUH, NMPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(buUKCUpPOBATH PE3YNbTATHI MOJTYYCHHON 3aBUCUMOCTH (PU3UYECKUX BETUYUH B BUE
TabnuIl U rpauKOB, AEJIaTh BHIBOJBI 110 PE3YJIbTATAM UCCIEIOBAHUS;

coOI0IaTh MpaBwmiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIeOBATEIHCKOH W TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTENBHBIX YCTPOUCTB U JTaOOPATOPHOTO
000pyIOBAHUS;
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pemiath pacu€THBIE 3aJaud C SBHO 3aJaHHOM (DU3UYECKOM MOJEINbIo,
UCIIOJIb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe i €€ pelIeHHs, TPOBOJUTh PACUEThl M OIEHUBATH PEATbHOCTD
MOJIYYeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHII C ONMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3decKue SIBICHNUS;

UCIIOJIb30BATh MTPH PEIICHUH YI€OHBIX 3a/1a4 COBpEMEHHbIE HH()OPMAIIMOHHBIE
TEXHOJIOTUU [UJI MOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALMU U TPEACTABICHUA
y4eOHOH M HAY4YHO-TIONMYJIAPHOH HMH(GOPMALMH, MOJYYEHHOW W3 pa3InYHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHUE ITPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHUH;

UCII0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MTOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MAaCHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMH, JIJISi COXPAHEHUSI 3/I0POBbSI M COOJIIOJIEHUS HOPM DKOJOTUYECKOTO
IIOBEJICHMS B OKPY’KaIOILLEH Cpelie;

paboTaTh B TpyINIe C BBIMNOJHEHHUEM PA3JIUYHBIX COIUAJBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PALUMOHAIBHO pacCHpelnensiTh OOS3aHHOCTH U
IJIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJCKBATHO OILCHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.

K konity o0yuenus B 11 kiaacce nmpeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (U3UKU B (POpMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYeCKoi KapTUHBI MUDA,

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOIEIICH:
TOYEYHBIN AJIEKTPUYECKUU 3apsifl, Iyd CBETA, TOYECYHBIM UCTOYHUK CBETA, sIACpPHas
MOJICNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MPH perieHUH (PU3NYECKUX
3a/ay;

pacrno3HaBath (U3UYECKHUE SBICHUS (MPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HKHU: DJIEKTpHUUECKasi MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE IEHCTBUS TOKA, B3aHMMOJICWCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIWS, JACHCTBHME MAarHUTHOTO TIOJISI Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
unTepdepenus, audpakuus W TONAApU3AIMSA  CBETa, JNCIEPCHS  CBETa,
doTornextpuaeckuit 3Gpdext (hortodddekrt), cBeToOBOE NaBiieHne, BOZHUKHOBEHHE
JMHEWYaTOro CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAsT W HCKYCCTBEHHAs
PaJOaKTUBHOCTB;
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OMKUCHIBATh M3YUYCHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  MPOBOJAMMOCTb  pa3IMYHBIX  cpel) W
AJIIEKTPOMArHUTHBIE $IBJIICHUS (TIPOLECCHI), MCHOJB3Ysd (U3UUYECKUE BEIMYMHBI:
ANEKTPUYECKUIN 3apsill, CHJIa TOKA, DJIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHna, MHIYKTHBHOCTb
KAaTYIIKW, SHEPrUs AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuil B KoJNeOATeTbHOM KOHTYpE, 3aps]l U CHjia TOKa B TpoIecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoyieOaHui, (OKYCHOE pacCTOsIHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3MUECKHM
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
(GhopMyIIbl, CBA3BIBAIOIIKE TAHHYIO (PU3NUECKYIO BETMYUHY C IPYTUMH BEJIMUYNHAMU;

OMUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCH, HCIOIb3Ys
bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacIiaga, SHEPTUS CBA3U
aTOMHBIX SIJIEp, TPU OMUCAHUU TPABWIBHO TPAKTOBATh (PUIUYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTMMH BEJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHATM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIONB3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U NMapaJlIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO PacpoOCTPAHEHUsI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETAa, YpaBHEHHE OWHIITEHa miia Pororddexra,
3aKOH COXPAHEHMsI 3HEPruu, 3aKOH COXPAaHEHUsI HMMIIYJIbCA, 3aKOH COXPAHECHHS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMcCIia, MOCTysaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlbI, 00JIACTH)
MPUMEHUMOCTH;

ONpENIEeNATh HAIIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMImiepa u cuibl JlopeHna;

CTPOUTh W OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3UUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTAHOBKY U3 MPEIJIOKEHHOTO 000py10BaHUs, TPOBOIUTH OMBIT U (POPMYJIUPOBATH
BBIBO/IbI;

OCYUIECTBJISAThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NYECKUX BEIUYMH, IPU
TOM BBIOMpAaTh ONTUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

WCCJIEIOBATh 3aBUCUMOCTH (PM3UYECKUX BEIMYUH C UCTIOJIb30BAHUEM MTPSMBIX
W3MEPCHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
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MOJTyYEHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHMUS;

cobmoaaTh MpaBuiia 0€30MacHOro TpyJa MpH MPOBEACHUH HCCICIOBAaHHNA B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-HCCIIEIOBATENLCKON U MPOEKTHOM
NESITETBHOCTH C UCIOJIb30BAHUEM H3MEPUTENFHBIX YCTPOMCTB U JIaOOPAaTOPHOTO
000py10BaHUS;

pemaTh pacu€THbIE 3aJayd C SIBHO 3aJaHHOM (pu3MyYecKol MOJeNbIo,
UCTIONB3YS (PHM3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIOBHS 3aa4u
BbIOMpaTh (PU3UYECKYI0O MOJEIb, BBIACIATh (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellIeHus, MPOBOAUTh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 33/1a4H: BHICTPAWBATh JOTHYECKH HEMPOTHBOPEUUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue sSBICHUS,

UCIIOJIb30BaTh IIPU PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMALIMOHHbIE
TEXHOJOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALNN U TPECTaBICHUS
yu4eOHOW UM HAay4HO-TIONMYJIApHOW HWHGOpMaIMU, IOJYYEHHON W3 pa3iInyHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(POPMALHUIO;

OOBSCHATh MPUHLMIIBI JCHCTBUS MAalIMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUS UX 0€30MacHOr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

PUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYKAIOIIETO0 MHpAa, B Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCTIONTb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpallEHUHd € MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOI0
MOBEJICHUS B OKPYXKAOUIEH Cpee;

paboTaTb B TIpymme C BBHIMOJIHEHUEM pPA3JIMYHBIX COLUANBHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPYyMMbl, PaLMOHAIBHO PpACHpPEEIiATh OOS3aHHOCTU U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBAThH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/ IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaRanecmle 0BPA30BATETbHBIE
padoThI padoThbl pecypesi
Paznen 1. DUZUKA U METO/IbI HAYUYHOI'O ITIO3HAHMU S
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 Bubmiorexa LHOK
) https://m.edsoo.ru/7t41bf72
Wroro no pazneny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hunamuia 7 https:/m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISAIPHASI ®U3UKA U TEPMO/IMHAMUKA
3] OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnnoreka [JOK
) TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OcHOBEI TepMOIMHAMAKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bubmuorexa [JOK
) @Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro o pazneny 24

Paznea 4. JIEKTPOJAMHAMUKA

28




bubmuoreka [JOK

4.1 IeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 31€eKTpUUYeCKUil TOK. TOKHU B 12 bubmumorexa [IOK
) pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O0 63

I[TPOTPAMME
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11 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 0GPA30BATEIBLHBIE
padoTbI padoThbI pecypeb
Pa3znen 1. JJIEKTPOAMHAMMUKA
11 MarauTHoe nosie. DIeKTPOMarHuTHas 11 1 3 bubmmoreka [JOK
) AHIYKLAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
71 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnunoreka [JOK
) KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4yecKue U AIEKTPOMAarHuTHBIE 5 1 bubnunoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
2.3 Onruxa 10 3 https://m.edsoo.ru/7f41c97c
Hroro o pazaeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOM ONTHKH 6 hitps:/m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢
4.3 ATOMHOE AP0 5 bubmmorexa LIOK
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Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKH 7 BH6J'IHOTeKa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pasneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0m1aro1iee TOBTOPCHHE 4 ngggr?f:éiggﬁ f41¢97c
Wroro no pazaeny 4
PeszepBHOe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne uudposbie
u/n Tema ypoka Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IQCKI/Ie o0pasoBaTe/bHbIe
padoThI padoThI pecypes

1 ®dusnka — Hayka o npupoje. Hayunsie bubmmoreka [JOK
METO/IbI IO3HAHUS OKPYKAKOLLETO MUPa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo dhuszuku B HopMUpOBaHUHT

2 COBPEMEHHOM i)a HOU K(g I;I/IHII; MHpA, B bubmorexa LIOK

P . i P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAEATEIHLHOCTH JIIOIeH
MexaHudeckoe JBHKEHHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO bubnuorexa [IOK
nBwxenusd. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMOIIMHENTHOE ABUKEHHUE bubmnorexa [JOK

p p A https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIMHEITHOE bubmuoreka [IOK
JBUKECHUE https://m.edsoo.ru/ff0c372¢e

6 CBoOonHOe majeHne. Y CKopeHue bubmuoreka [IOK
¢BOOOIHOTO MAEHNUS https://m.edsoo.ru/ff0c39cc

7 KpusonmueliHoe nBuxkenue. J[BrmxeHue bubmmnoreka HOK
MaTepUaIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
IIpunnun oTHocuTeNnbHOCTH ["anues.

8 I/II:Ie HI/IaHBHLIe cucteMsl otcueTa. [lepBbIit bubmorexa [JOK

piL - Hep https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna. I[IpuHnun cyneprno3umnuu
9 cui. Bropoii 3akoH HII):IOTIj)Ha ?11511 P ’ bubmnorexa [JOK
) POI 3: a https://m.edsoo.ru/ff0c3be8
MaTepHaTbHOU TOYKH
10 Tpertwnii 3akon HeroTOHA 17151 MaTepHATbHBIX bubnunorexa LIOK

TOYCK
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3aKoH BceMupHoro tsaroreHus. Cuna bubnuoreka [JOK
11
TskecTu. [lepBas kocMHuueckasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6nmmoreka [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr YK https://m.edsoo.ru/ffOc3el8
Cuina tpenusi. Koapdunment tpenus. Cuna
13 COHpOTII/)IBJ'IeHI/I}I l'Iqu)/Iq),Z[BI/I)KCHI/II/II) Tela B Bubmaorexa ITOK
https://m.edsoo.ru/ff0c3f76
JKUJIKOCTHU WJIH Ta3e
[TocTynaTenbHOE U BpalaTeabHOE JBUKEHHE
14 a0CoMIOTHO TBEPAOTO Tena. MOMEHT CHIIBI. bubmmoreka [JOK
ILiieuo cumel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
NMiynbsc MaTepralIbHOW TOUYKHU, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. MIMiynbe cuibl. 3aKoH bubnuoreka [IOK
COXpaHEHUs umnyJibca. PeaktuBHoe https://m.edsoo.ru/ff0c43d6
JIBI>KEHUE
Pabora u mouHOCTh cuibl. Kunetuueckas
16 SHEprus MaTepualibHON ToukH. Teopema 00 buGnuorexa [JOK
NS p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUH
[TorennnaneHas sHeprus. [loreHnnanbHas
17 SHEpPrus yrnpyro aepopMUPOBAHHOM bubnmnorexa [JOK
npykuHbl. [loTeHnManbHas sHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3H MMOBEPXHOCTH 3eMIIN
[ToTennnanpHble ¥ HEMOTEHIIMATBHBIE CHITHI.
CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHIT C
18 I/ISMGH&IEDHI/ICM MEXaHUYECKON YHEPTUU bubmoreka LOK
https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUU
JlaGopaTtopHas pabota «VccnenoBanue CBsi3H
19 paboThI CHIIBI C U3MEHEHHEM MEXaHHYECKOM

SHEPI'MH TeJla Ha IPUMEPE PACTIKEHUS
PE3UHOBOIO KI'yTa»
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20

21

22

23

KontponsHast padora no teme «Kunematuka.
JnHamuka. 3aKOHbI COXpAaHEHUS B
MEXaHUKEY

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

Xapaxkrep ABUKECHUS U B3aUMOJACHCTBUS
yacTUl BeuecTa. Mozenu cTpoeHus ra3os,
YKUJKOCTEH U TBEPABIX Tell

Macca monekyn. KonnuecTBo BemecTsa.
[TocTostHHast ABoraapo

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c4b74

bubnunorexa LIOK
https://m.edsoo.ru/ffO0c4dc2

24

25

26

TermoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenbcus

HUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcouroTHas TeMIiepaTypa Kak Mepa
CpeaHel KHHEeTUYECKON SHEPruu JIBUKEHUS
MOJIEKYJI. Y paBHeHne MeHieneeBa-
Knaneipona

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akon [anbToHa. ['a30BbIe 3aKOHBI

28

JlaGopatopHas pabota «MccnenoBanue
3aBUCHUMOCTH MEX]y IapameTpaMu
COCTOSIHUS Pa3pEKEHHOIO ra3a

29

30

31

N3omnporneccsl B U1€aIbHOM Ta3e U UX
rpaguyecKoe mpeICTaBIeHNUE

BuyTpeHnHss sHeprus TepMOIUHAMUYECKON
CHCTEMBI U CIIOCOOLI €€ N3MEHEHUS.
KonudectBo temnotel u pabota. BHyTpeHHss
SHEPTruUsl 0OJTHOATOMHOTO UJEAIbHOTO Ta3a

Buasl Tennonepenaun

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

bubnunotexa LIOK
https://m.edsoo.ru/ff0c5952

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

34




VY nenbHas TEIUIOEMKOCTE BEIIECTBA.

bu6nmorexa [IOK

32 KOJ‘II/I‘ieCTBOUTCHJ'IOTI)I MpH TEIIonepeaaye. hitps:/m.edsoo.ru/f0c5c36
AnuabaTHBbIN poriecc
[IepBblil 3aKOH TEPMOAUHAMUKU U €TI0 bubnuoreka [JOK
33
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTh Npo1ieccoB B MPUPOIE. bubmmoreka [JOK
BTopoii 3ak0H TEpMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII/I TermoBoi bubnuoreka [IOK
MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ]
37 DKoJoru4ecKe npo0aeMbl TEIIIO3HEPTETUKU
33 O6o6maromuii ypok «MolekysipHast bubnnoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
K 0
39 Monekymspias Quma. Ocrosi Bumrorera LIOK
yIip ’ https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpa3oBaHue U KOHICHCALIUS. bubmuorexa [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
A1 AOcomoTHaAs U OTHOCUTENIbHAS BIIAYKHOCTH bubmmoteka IIOK
BO3ayxa. HacelenHslii map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue n
42 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubmmnoreka HOK
KpucTauioB. JKUIKUE KpUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaIbl
43 IInaBnenue u Kkpucramuusanus. Y gejbHast bubmmnoreka HOK
TertoTa riaBneHus. Cyomumanus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TEIMIOBOTO OanaHca bubmorexa TIOK
P hitps://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tel. DINeKTPUUEeCKUH 3apsi. bubnuotexa [JOK

JIBa BuJa AIEKTPUUECKUX 3apsiIOB

https://m.edsoo.ru/ff0c6bcc
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IIpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKHU. 3aKOH COXPaHEHUI bubnnorexa LIOK
ynp ’ p https://m.edsoo.ru/ffOc6becc
AIEKTPUUECKOTO 3apsijia
47 B3aumoneiictBue 3apsnoB. 3akoH Kyiona. bubnmnoreka HOK
TodeuHblil IEKTPUIYECKUI 3apsi]l https://m.edsoo.ru/ffOc6ced
Hanpspk€HHOCTD 31EKTPUYECKOTO TOJISL.
48 11 I/IiI_II/IH cyIe HO:;HL[I/II)H SIICKTPUUECKUX Bubmmoreka HOK
pUBHE Cytep : P https://m.edsoo.ru/ffOc6df2
noJieit. JIunuu HanpsHKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro moJs. bubmmoreka [JOK
49
ITorennuman. Pa3HoCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY W AUDIIEKTPUKH B
50 3J1peKT OCTaTUYECKOM HOIJ)'Ie buGnuorexa [JOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
51 Onektpoémkoctb. KoHnencaro bubmorexa [JOK
p ’ p https://m.edsoo.ru/ff0c7126
57 DNEeKTPOEMKOCTH TIOCKOTO KOHIEHCATOPA. bubnnorexa [JOK
DHeprusi 3apsHKeHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue
AIEKTPOEMKOCTH KOHIEHCaTopa"
[IpyuHIHK 1ENCTBHS U IPUMEHEHHE
54 KOHJIEHCATOPOB, KOIMPOBAIBHOT'O anmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHHEe AIEKTPOIpruOopoB
DIIEKTPUUYECKHI TOK, YCIOBHS €r0
55 cymectBoBaHus. [locrosunbiii Tok. Cuia
toka. Hanpsixenue. ConpotuBnenue. 3akoH
Oma 1i1d yyacTka Uenu
[TocnenoBarensHOE, MapaIeIbHOE,
56 CMELIaHHOE COEIUHEHNE ITPOBOIHUKOB. bu6muoreka [JOK

JlaGopaTtopHnast pabora «3yuenue
CMEIIAHHOTO COSAMHEHUS PE3UCTOPOBY

36

https://m.edsoo.ru/ff0c74f0




PaboTa 1 MOLITHOCTB 3JIEKTPHYECKOTO TOKA.

bu6nmmorexa [IOK

57
3akoH /[>xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 115 MOJTHOM (3aMKHYTOM )
aneKkTpruueckoi nenu. Koporkoe 3aMbIkaHHUE.
58 JIabo paTo Has paboTa «I/iMe enne DJIC Bubmorexa OK
paTop p p https://m.edsoo.ru/ff0c7ae0
HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS
DIIeKTPOHHAs MPOBOJIUMOCTD TBEPIBIX
59 METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOAUMOCTh
60 DnekTpuueckuil Tok B Bakyyme. CBoiicTBa
SJIEKTPOHHBIX MMYYKOB
[TomynpoBOTHUKH, MX COOCTBEHHAS U
61 I Hl\}/;gfﬂaalr[l OBO)’JHMOCTL CBoiicTBa p—n Bubmnorexa HOK
p p ’ p https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBogHKOBBIE TPHUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax H
paciuiaBax dJIE€KTPOJIMTOB. bubmmnorexka HOK
62
DIEKTPOTUTHYECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoauns
DJIEKTPUUYECKUI TOK B Ta3ax.
p N . bubnuoreka [{OK
63 CaMOCTOSTEeTbHBIM U HECAMOCTOSTEILHBIN
https://m.edsoo.ru/ffOc84ae
paspsia. Mouaus. [1nazma
DIeKTpUUYeCcKHe MpUOOPHI U YCTPOMCTBA U MX
64 1 aKTEqGCKoe I I/li)MeHgHI/Ie }{'I I;BI/IJ'Ia Bubmiorexa LIOK
p p - 1P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€301MacHOCTH
. bu6nunorexa LIOK
65 O6o0maromuii ypok «JIeKTPOIUHAMUKA)
lHaromus yp PoA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «Qnekrpocraruka. [1ocTosHHBIMI bu6muoreka [JOK

3JIEKTPUYECKNN TOK. TOKH B pa3ian4HbIX
cpenax»
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https://m.edsoo.ru/ff0c8a8a




67 Peseprublit ypok. KonTponbhas paboTa mo 1 bubnuoreka [JOK
Teme "DIeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
63 PesepBHblii ypok. O60061ma0mui ypok no 1 bubmmoreka [JOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6¢c
OBIIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME
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11 KIIACC

KoanuyecTBO 4acos DJIeKTPOHHbIE
Ne arTa udposbie
n/n Tewa ypoka Bcero Kontponbueie  Ipaxtiieckue fll3y'leﬂl/lﬂ gﬁl?aI;OBaTeﬂbele
padoThI padoThI pecype
ITocTossHHBIC MarHuTHl U UX

1 B3auMoO/iecTBUE. MarHUTHOE MOJIE. 1 bubmuorexa [JOK
BekTop MarHuTHOM MHAYKIWH. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKUWU
MarauTHoO€e 1oJie MPOBOIHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [JOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHnas pabdora «M3yueHue

3 MarHIETHOIEo HOJI;I KaTYHIKI/Iy: 1 1 bubmnorexa [IOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBEe MarHUTHOTO IIOJIS Ha
MPOBOJIHUK ¢ TOKOoM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«Uccnenosanne neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM>»

JleficTBMEe MarHUTHOTO II0JIS Ha

5 JBUKYLITYIOCS 3apsSyKEHHYIO | bubnuoreka [IOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHia
DIeKTpOMarHuTHasE WHTYKITHUSI.

IToTok BekTOpa MarHUTHOM
6 nHaykuu. DJ1C nHaykuu. 3akoH 1

ANEKTPOMATHUTHON UHAYKIUU
®dapanes
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JlaGopaTtopHnast pabora
«HccnenoBanue siBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NuaykTuBHOCTH. SIBIEHUE
camounaykuuu. IJC
CaMOMHIYKIIUU. DHEPrust
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIIEKTPOMArHuTHOE IOJIe

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIIEKTPOMArHHUTHI,
JJEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTapHBIX YACTHIL,
VMHAYKIIMOHHAs 11€Yb

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

O6o6maromuit ypok «Marauroe
nosie. DJIeKTpOMarHuTHas

UHIYKIHSD)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

12

13

14

KonTponbhas pabota mo Teme
«Mar"uTHoe 1ojJIe.
3J'I€KTpOMaFHI/ITHa$[ I/IH}IYKIII/ISI»

CB00OOHBIE MEXaHUUECKHE
konebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHX KOIeOaHUH.
IIpeBpaiienue s3uepruu

JlaGopaTtopHast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHui Tpy3a Ha
HUTH OT JJTUHBI HUTH U MacChl
rpy3a»

KoneGaTenbHbIi KOHTYP.

CBOOOTHBIE PIEKTPOMArHUTHBIE
Koie0aHus B MIcaILHOM

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0cb820
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15

16

17

18

K0JIeOaTeIbHOM KOHTYpE. AHAIOTHS
MEXIy MEXaHHYCCKUMU H
SJICKTPOMAarHuTHBIMHA KOJIEOAHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHSI SHEPTUU B HICATHHOM
K0JIeOATEITbHOM KOHTYpE

[Ipencrasienue o 3aTyxarmux
KoJieOaHusIX. BeIHYKICHHBIC
MeXaHHYECKHE KOJicOaHus.
Pe3onanc. BeinyxaeHHbIe
AJIIEKTPOMATrHUTHBIE KOJIeOaHUsI

IIepeMeHHBIH TOK.

CunycouganbHblid IEPEMEHHBIN TOK.

MoniHoCTh IEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOILIEE
3HaUEHUE CUJIbI TOKA U HAIIPSHKEHUSI
Tpancdopmarop. [IpousBozacTso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd34

19

20

21

YCTpOoUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOI0
TOKa, JINHUH 3JIEKTpoIepeaay

OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE JIEKTPOIHEPIUH.
KynbTypa ncnosibzoBanus
JIEKTPO3HEPTUHU B ITOBCEIHEBHOMN
KU3HU

Mexaanuaeckue BOJIHBI, YCIIOBUA
pacripoctpanenus. [lepuos.
CxopocTb pacnpocTpaHeHHUs U
JuinHa BOJHBL. [lonepeunsie u
IMPOOOJbHBIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

bubmuorexa [JOK
https://m.edsoo.ru/ff0cca54
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3Byk. CxopocTb 3ByKa. [ poMKOCTh

bu6mmoreka [IOK

22
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHUTHBIE BOJIHBI, UX
23 CBOﬁC’lI“)Ba u ckopocrts. [IIkana bubmorexa LIOK
p ) https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paInOCBA3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Paguonokanus
75 Kontponbnas pabota «Konebanus u 1 bubnuorexa [JOK
BOJIHBD https://m.edsoo.ru/ffOcc6f8
[IpsimonuHENHHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOU Cpejie. bubnnoreka [JOK
ToudeuyHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBera. 3aKOHbI
27 oT paxceHI/m ceera. [loctpoenue bubmorexa [IOK
p . ) p https://m.edsoo.ru/ff0cd4e0
M300paXeHU B IIJIOCKOM 3€pKaje
[Ipenomnenue ceera. [lonHoe
78 BHYTPEHHEE OTpaKCHUE. bubnnoreka [JOK
IIpenenbHbIi yro MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUs
29 JlaGopatopHas pabora «3mepenue bubnnoreka [JOK
[oKa3aresist PEeJIOMIIEHUSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [octpoenue nzodpaxenuit
30 B JINH3E CDOTE/I na TOHKOﬁpHHHBLI bubmorexa [TOK
- POpMY. ’ https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
JlaGopaTtopHnast pabota
31 «HccnenoBanue CBOMCTB
U300paXeHHUI B TMH3AX»
32 Hucnepcus ceeta. Cll0KHBIN COCTaB

6enoro csera. L{Bet. JJabopaTopHas
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pabota «Habmonenue aucnepcun
CBETa»

Unrepdepenmus ceera. Audpakius bubnmoreka [JOK
33 .
cera. JudpaknuonHas pemeérka https://m.edsoo.ru/ff0ced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonsipuzanust cBera https://m.edsoo.ru/ffOcf02e
OnTuueckue npudOpsI U yCTpoiicTBa
35 U YCIIOBHSI X 0€3011acHOTO
MIPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIACCUYECKOW MEXaHUKH. bubnuorexa [JOK
[TocTynatel cieniuanbHOU TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIbHOCTH
OTHOCUTENBHOCTh
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHUE bubmmorexa [JOK
i https://m.edsoo.ru/ffOcfad2
BPEMEHH U COKpAIEHUE JITTHHBI
DHeprus U UMIYJbC
33 pensiTuBUCTCKON yacTulibl. CBA3b bubnuoreka [IOK
MAacChl C DQHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbhnas pabora «Onrtuka.
39 OcHOBBI cIENMAIBHON Teopun 1 bubmorexa [TOK
https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIIbHOCTH
40 ®oronsl. opmyina [1nanka. bubnuoreka [IOK
OHeprusi 1 UMITYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE
bubmuorexa [JOK
41 porosddexra. Ombrrot A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Pororddexra. YpaBHeHHE
42 OuHmreitHa 11 porodddexra. bubmorexa LIOK

«Kpachnas rpanuna» potosddexra

https://m.edsoo.ru/ff0d015e
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Hasnenue cBera. OnwiTh [1. H.

bu6mmoreka [JOK

43 Jlebenena. Xumuueckoe JeicTBHE
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u

A4 MIPaKTUYECKOE TPUMEHEHUE:!
¢dorosnemenT, HoTOAATUHK,
coJiHeuHas OaTapesi, CBETOUO/T

45 Pemenue 3aiay no reme «JI€MEHTHI bubnmoreka [JOK
KBAHTOBOM ONTHKW https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONbBITHI

46 Pe3)e:3[ dop1a 1o paccesTHUIO O~ bubmmorexa [IOK

p®OpAa I p hitps://m.edsoo.ru/ff0d091a
yactull. [lmanerapuas mojens atoma
bu6mmoreka [IOK
47 IToctynater bopa
Y p https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornoieHnue GOTOHOB
IIPHU IIEPEXOJIE aTOMa C OJTHOTO bubnuoreka [IOK

48 .

YPOBHS DHEPTUHU Ha Apyrou. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB

BousiHOoBBIE CBOMCTBa yacTull. BosHbI

ne bpoins. KopnyckymnspHo- bubnuoreka [IOK

49 o
BOJTHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIyYeHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiThl Pesepdopaa no bubnnorexka [JOK
OIPENEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITYYECHUS
CgoticTBa anbda-, 6era-, ramma-

51 u3lydeHus. BiausHue
PaAMOAKTUBHOCTHU HA KUBBIC
OpTaHU3MBI

52 OTKpBITHE TPOTOHA ¥ HEUTPOHA. bubnmnorexa [JOK

W3otonsl. Anbga-pacna.

44
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DJEeKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacnan. I'amma-usnydyeHue

53

OHeprus CBA3U HYKJIOHOB B SIIpE.

S nepHble peakuuu. A nepHbii
peakrop. [IpoGieMbl, NEpCIEKTHBHI,
JKOJIOTUYECKUE ACIIEKTHI IEPHOU
SHEPreTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3utpoHa. Meto sl HaOIIOIeHUS U
PErUCTpaLUU 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHaaMeHTaIbHbIE
B3aUMOJICCTBUS. ENMHCTBO
(bu3nYECKOil KApTUHBI MUPAY

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

56

57

Bun 3Bé3nHoro He6a. Co3Be3nus,
SApKUE 3BE3/bI, INIAHETBI, UX
BuauMoe asmkeHue. ConHeunas
cucTreMa

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CoiHIIA U 3BE3NT

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
IIOCJIEI0OBATEIbHOCTH. BHyTpeHHEe
cTpoenue 3B€31. COBpEMEHHBIE
IIPEACTABIICHUS O IPOUCXOKIACHUU U
sposony CoJHIa U 3BE3]

58

59

Mineynsiii [1yre — Hama
I'amakTuka. ITomoxkenne U IBMKEHHE
Comnnna B 'amaktuke. ["'anakTuku.
UEpHbie IbIPHI B iApax ralaKTUK

Bcenennas. PasOeranne rajlakTuk.
Teopus bosbioro B3peiBa.
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PenukroBoe uznydenue.
MeTtaranakTuka

60

61

Hepenienubie mpo0ieMsl
ACTPOHOMHH

KonTponpHas padora «DJ1eMeHTHI
ACTPOHOMHH U acTPOPUIUKI»

62

O6o6maromuii ypok. Pons ¢puzuku
¥ aCTPOHOMHUU B IKOHOMHUYECKOU,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ITHYECKOH cepax NesTeTbHOCTH
yeJjioBeKa

63

64

65

66

O6o6maromuii ypok. Ponb 1 Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOI HAyYHOU KapTHHE
MUpa

O6o6mmaromuii ypok. Ponb
¢du3nveckoit Teopun B
dbopMUpOBaHUU TIPENICTABICHUI O
¢bu3nyecKoil kKapTuHe MUpa

O6o0matomuii ypok. Mecto
buznYeCcKOi KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyUYHBIX
MPEJCTABICHUI O IPUPOJE
PesepBHBI ypok. MarHuTHOE 10JIE.
DNIeKTpOMarHuTHast UHIYKIUS

67

PesepBubIil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCHUTEIbHOCTH

68

Pesepnsiit ypok. KBantoBas ¢usnka.
DNeMEeHTHl aCTPOHOMUU U
acTpou3uKu

46

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784




OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME
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YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA

» ®usuka, 10 kimacc/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoit H.A., AkuronepHoe o61ecTBo «M3marenbeTBo
«ITpocsemienue»

» Gusuka, 11 kmace/ Msikumies I'.J1., byxosues b.b., Yapyrun B.M. nox
penakiueit [TapdpentreBoii H.A., AkiinonepHoe oomecTBo «M31aTenscTBo
«ITpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Xpectomatus no pusuke. 8-10 knaccel - EHoxoBuy A.C., Kabapaun O.0.,
Kosapcknii FO.A. u np.

®uzuka. 10-11 knaccsl. "KoOHCTpyKTOp" caMOCTOSITENBHBIX U KOHTPOJIBHBIX padOT
- Aaapromeukns C.M., Ciiyxaesckui A.C.

TemaTnyeckre KOHTPOJIbHBIE U CAaMOCTOSITENbHBIE pad0ThI MO (pusuke. 10 kiace -
['pomuesa O.N.

Coopnuk 3anay no gusuke. 10-11 kmaccor - 'pomuesa O.1.

®uzuka. 10-11 xnaccsl. [loypodHoe mianupoBaHue K yaeOHUKY - Msikumesa ['. 4.,
byxosuesa b.b. u gp. llnios B.OD.

®uzuka. KoHTpoas 3HaHUM, yMEHUN U HaBBIKOB ydamuxcs. 10-11 knaccer -
3abotun B.A., Komuccapos B.H.

®dusuka. 3agaynuk. 10-11 ximaccel - PeimkeBuu A.I1.

TemaTtnueckrue KOHTPOJIbHBIE U CAMOCTOSTENbHBIE padoThI 10 ¢u3uke. 11 kiacc -
['pomuena O.N.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/p/fizika
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