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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN W TpeOOBaHUU K pe3yJibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammbl, mnpeacTtaBieHHbXx B OI'OC
COO, a Ttakxke c yuy€roM deaepaibHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUMA TpenojiaBaHusi yuyeoHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHu3alusIX Poccuiickoiu denepaund, PEATU3YIOLINX OCHOBHEIE
00pa3oBarebHbIE IPOrPAMMBI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBleHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢usznke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEIbHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpenaMeramu. B Hel
OTIPENEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUsl (DU3UKU HA YPOBHE CPEIHEro oOIIero
o0pa3oBaHus, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbIE (Ha 6a30BOM yPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

+ IUIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (GU3HKU HAa 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUs;

+ cojJeprkaHue yueOHoro npeaMera «Du3uka» 1o rojgam o0ydeHusl.

dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAs B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomiem Mupe. [IIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEMH,
busndeckoir reorpadueir u actpoHommen. Vcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCA, TMOJIYYEHHS] HOBBIX MAaTEPHUAlOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢GU3MKHM BHOCHUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpa oOydaromuxcs, B (GOPMUPOBAHME YMEHHUU MPUMEHSATH
HAy4YHbIA METOJI MO3HAHUS MPHU BHINIOJIHEHUU UMHU YY€OHBIX UCCIIEOBaHUMN.

B ocHoBy kypca ¢u3uku s YpOBHSL CpelHEro oOmiero oOpa3zoBaHuUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeEW MaTepuan Kypca (QuU3MKU
o0benquHEH BOKpYr ¢usnueckux Teopuil. Benymmm B Kypce sBIsieTcs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi TpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUA
bu3ukn ¢ pa3BuTHEM OOIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U YKOJIOTHIECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢dusukm mnpeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »sxonocuzayuu peanuszyeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHus, TMOCBAMIEHHBIX JKOJIOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXIeHUs
npo0sIeM palMoOHAILHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHMs SBISAIOTCA (Pu3mueckue Teopuu (PopMHUpPOBAHUE MPEICTABICHUNA O
CTPYKType MOCTpPOeHUs (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLHIOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, JUIsl ONUCAaHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOLIECCOB).

CucTeMHO-eSITEeNIbHOCTHBIN MOJAX0A B Kypce (PU3WKH peallu3yeTcsl MPEexae
BCETO 3a CUET OpraHU3allud IKCIECPUMEHTATHHOU ACSATEIHPHOCTH O0YUYarOIIUXCS.
Jns  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO MCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOMIUN CIUCOK YUYEHUUYECKHUX
IpaKTHUECKUX paldoT. BolaeneHne B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JIJIi KOHTPOJIEI U OIIEHKH, OCYIIECTBISCTCS  YYaCTHUKAMHU
00pa3oBaTeNbHOrO Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHalleHus: kabuHera Quiuku. Ilpu »3TOoM obecneuynBaeTCsi OBJAJICHUE
0o0y4JalomUMUC YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUs, MCCIEIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3agad. [Ipy »TOM Mg pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SIBHO
3aJJaHHOW (PU3NUECKON MOJEIBIO, MTO3BOJISIOIINE IPUMEHITh N3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUpPYs 3HAHUS U3
pa3HbIX pa3nesnoB. i1 KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsICHEHHE MpPOTEeKaHUA (U3NUYECKUX SBJICHUH M TPOLECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromme BbIOOpa (GU3NYECKOW MOIEIHM IJI CHTYallld MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOTo Tpoiecca 0a30BBI YPOBEHb Kypca
Gbu3KMKN Ha YpOBHE CpelHero 001ero oopa3oBaHus JOKEH N3Y9aThCs B YCIOBHSIX
peIMETHOTO0 KaOuHeTa (M3MKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IWKJIa. B kabunHere (pu3mKu TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpyAOBaHWE ISl BBITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUUYECKUX padOT M JEMOHCTPALIMOHHOE
00opyoBaHue.

JleMoHCTpanoHHOE  000pyaIoBaHWe (QOpPMHUPYETCSI B COOTBETCTBHH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOUYEBBIX JEMOHCTpAIMil asis
UCCIICIOBAHMUSI ~ U3yYaeMbIX SIBJICHHUA M  TPOIECCOB, OMIHUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MMPUMEHEHHH.

JlabopatopHoe o00OOpymOBaHHME [JIsi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMIUJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBHIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBHIX T1a00paTOpUd.

OCHOBHBIMU LIENISIMU U3y4€HHUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCS:

+ (opmupoBaHHEe HHTEpeca M CTPEMJICHUS OOYYalOIMIMXCAd K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

+ pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUA U (POpMHUpOBaAHHE
UCCIIEIOBATENLCKOIO OTHOIICHHUS K OKPYKAIOLIUM SIBJICHUSIM;

+ (opmupoBaHME HAYYHOTO MHPOBO33PEHHsI KaK pe3yibTara H3YYeHHS
OCHOB CTPOEHHS MaTepuu B PyHIaAMEHTATbHBIX 3aKOHOB (PH3UKU;

+ (dopmupoBaHue yMEHHI OOBSICHATH SBIEHUS C HCIOJIH30BAHUEM
$u3nyecKuX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

+ (opmupoBaHUe NpeACTAaBIECHUN O POIM (PUIUKU IS Pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHeM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKH Ha ypOBHE CPEHETO 00IIero oopa3oBaHus:



+ TMpHOOpETeHHWe  CHUCTeMbl  3HaHUW 00  o0mux  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUsIX, BKJIFOYAsI MEXaHHKY,
MOJICKYJIIPHYIO  (PU3UKY, DJIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

+ (QopMupoBaHHME YMEHHN TPUMEHATh TEOPETUYECKHE 3HAHUS A
OOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € JIST TPUHITHUSL
MMPAKTUYECKUX PEIICHUMN B MOBCEIHEBHOW KU3HU;

* OCBOGHHE CIOCOOOB pEIICHUS pPa3IUYHBIX 3aJad C SBHO 3aJaHHOMU
dbu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NUeCcKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3aJ1a4H;

+ TMOHUMaHHWE (PU3NYECKUX OCHOB M TPHUHIIUIOB JCHCTBUS TEXHHYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeny;

+ OBJIQJICHUE METOJaMU CaMOCTOSATEJLHOTO TUIAHMPOBAHUSA U MPOBEICHUSA
($u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpETalud HH(pOpMaIHH,
OnpeaeeHus] JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

e CO3JaHHE YCIOBUU JUI PAa3BUTHUS YMEHUW NMPOEKTHO-UCCIEN0BATENBCKOU,
TBOPUYECKOU J1€ATEbHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) HAa YPOBHE CpPEAHEr0 OOIIEro
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 knacce — 68 gacoB (2 yaca B HEACIIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [EJaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIHUXCS.



COJEPXKXAHUME OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3nuka 1 MeToAbI HAYYHOI'0 TO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbpl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS ITPUPOABI.
DKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoresbl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBHUS.

Ponp u mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Llemoncmpayuu

AnanoroBble W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHKECHMSI.
Cucrema otcuéra. Tpaekropus.

[Iepememenne, CKOpOCTh (CpeaHsiE CKOPOCTh, MIHOBEHHAsi CKOPOCThb) W
YCKOPEHUE MATEPUAIBHOW TOYKH, UX NPOEKIMM HA OCHU CUCTEMbI KOOPJHMHAT.
ClioxeHue nepemMenieHuil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MNpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NYyTH H© NEPEMELICHUS
MAaTE€PUAJIbHON TOUYKU OT BPEMEHH.

CBoOonHoe najzieHue. Y CKopeHue CBOOOIHOTO MaeHUsI.

KpuBonuHeitHoe  aBmkeHue. JIBUKEHME  MaTepuajlbHOM TOYKH  TIO
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAS
ckopocTs. [lepuon u yactora oOpaiienus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JNBH>)KCHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MEPEIayn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPaKTEPUCTUK
JBH>KCHMUSL.

[IpeoOpa3zoBaHne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHusi Tena, OPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAIBHO.



W3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

Hamnpagnenue ckopocTy pu ABMKEHUU IO OKPY>KHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABWIKECHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOLIEHUS MEXKIAY IYTSMH, MPOMJECHHBIMUA TEJIOM 3a
NOCJIEIOBATEIbHBIE PABHBIE TPOMEXYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHUS IApUKa B BI3KOM )KUIKOCTH.

N3yyenue aBuKEHUS Tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuammn  otHocutensHOCTH  [anmunes.  Ilepeeli  3akoH  HeroToHna.
NHepruanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUISl MaTepUaIIbHOM TOYKU. TpeTuid 3akoH HproTOHA J1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TtsArotenus. Cuna Tsokectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Buapl TpeHus (okosi, CKoiabxkeHus, kadenus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJIBKEHUs U cuiia TpeHus nokos. KoapdunueHT tpenus.
Cuna conpoTUBIIEHUS IPH JIBUKEHUH TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHoe U BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPIOTO TeEA.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaunieHud. [lnewo cuibl. YcinoBus
paBHOBECHUS TBEPAOTO TEJIA.

TexHUYeCKHue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenune cui.

CroxeHune CHIL

3aBUCUMOCTh CWJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJI TPEHHUSI IOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B IPYXUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJd, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpanenus 6 MexanHuke

NMnynec MaTepHalbHOW TOYKH (Te€na), CHUCTEMbl MATEPUAIBHBIX TOYEK.
NMiynbC cuibl U U3MEHEHHE HMITyJIbCa Tea. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeaktuBHOE ABUXKEHUE.

PabGora criabl. MOIIIHOCTE CHJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUkW. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUU.

[loreHunanbHas SHEPIrHUs. [ToreHunanbHas SHEPTHUs yOpyro
nedopmupoBaHHoi  npyxuHbl.  [loTeHuuManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTHU 3EMJIH.

[loTeHmuanpHple W HENMOTCHNHAIbHBIE  cuibl.  CBs3b  paboTHI
HEMOTEHIMAIbHBIX CHJI C M3MEHEHHEM MEXaHUYECKON SHEPIMH CHCTEMBI TEll.
3aKOH COXPAHEHUS] MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKHEe YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3ydyenne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IIPUMEPE PACTSIKEHUS PESUHOBOTO KTYTa.

Paznen 3. MosekyasipHasi pu3uka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. uddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoJenu CTpOEHUs Ta30B, XUIAKOCTEH U
TBEPBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenabcus.



Mopenp  upeanmpHOoro raza. OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KHHETMYECKOM SHEPIUM TEIUIOBOrO JBWXKEHMS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUMN.

OneiThl 10 1M PY3UN )KUAKOCTEH U ra3oB.

Mopenb O6pOyHOBCKOTO IBUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HIUIICTpUpYOIIas MPUpPOay AABJICHHUS ra3a Ha CTEHKU COCY/a.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS UACANBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIIEPATYPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHamMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandectBo TemioTel U padota. BHyTpeHHsis
SHEpPrusi  OAHOATOMHOTO  HJEallbHOrOo  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKI[US, U3JIy4eHUE. Y IelibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTh NpH TEIIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBbld 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akoHa TEPMOJMHAMHMKHM K H3oImpolieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoguHamMuk. HeoOpaTuMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX — MAILMH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETUKH.



TexHudeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Teja IMpU COBEPIICHUH PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCMCTBHUEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEHHEN SHEPIUH (TEMITEpATyphl) Tela IPU TEIUIONEepeIaye.

OnpiT mo anuabaTHOMYy pAacCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopaenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHaeHcamnus. Mcmapenne u kurenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEmoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucrannnueckue u amopdHbie Tena. AHU3OTPONUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiiel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpUCTayuM3aIus. Y AelibHast TeruioTa miaBieHus. CyOaumanus.

YpaBHeHue TermiIoBoro OagaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHUSI COBPEMEHHBIX MaTEpPHUasOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBIEHUU.

CriocoObl U3MepeHUs BIAXHOCTH.

HalGmronenue HarpeBanus v MIaBICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanust KpucTasuioB.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

N3mepeHne OTHOCUTENBbHOM BIIAXKHOCTH BO3YXa.

Paznen 4. JinekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Teia. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsnioB. [IpOBOJHUKH, OUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsijia.
B3anmopeiictBue 3apsinoB. 3akoH KyioHa. To4euHbI 3IeKTpUYECKUI 3apsl.
Onektpuyeckoe rmosne. Hanpssk€HHOCTh  AnekTpuueckoro mosid. [IpuHnun



CYNEPIO3HULNH IIEKTPUUECKUX MOJIeH. JIMHUM HAanpsKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

Pabora cun  osmekrpoctatmueckoro  mousis.  [lotennman.  PasHocThb
NOTeHUHAIOB. [IpOBOOHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
JvsnexkTpudueckas MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHCATopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alllUTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLIMI AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEJ.

[TpOBOJTHHKH B 3JIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMBIIEKTPHUKY B AJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUSI MEXKAY HUMU U JUAJIEKTPUUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKa.
Nctounuku Toka. Cuia Toka. [locTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COIMPOTUBJICHUE BEILIECTBA.
[TocnenoBaTenpHOE, NapalIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOTHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOrO TOKA.

ONEeKTPOABMXKYLIasl CUjia M BHYTPEHHEE CONPOTUBIIEHUWE HCTOYHHMKA TOKA.
3akoH OMa 11 TOJTHOM (3aMKHYTOM) AyiekTpuueckoi mnenu. KopoTkoe 3aMblkaHUE.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobOcTBeHHas " pUMECHast IPOBOJIMMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoiHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOUMALUS. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHbBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PpEOCTaT, MCTOYHUKH TOKa, JJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TaIbBAHUKA.

Llemoncmpayuu

M3MmepeHne CHilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTbD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yyeHnue cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBJICHUS.

Habmronenue snektposiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHsa B 10 kiacce ocyliecTBIsE€TCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTEeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnule nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (PakT, rumoresa, (u3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEHHas QyHKIuS,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KHUBOW mpupojae, auddysusi, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BUJBI TEILIONEPEAAayuH, TEINIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJMTHYECKAs JIHCCOLMALINS,
rajgbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCHOJb30BAHUE 3aKOHA COXPAHEHUS
UMIIyJIbCA B TEXHUKE (pakera, BOAOMET W JAPYIHE), NBUTaTelb BHYTPEHHEIO
cropanus, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHAUITMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpHUalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE 3JEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IPUHTED, AIEKTPOHArpEBATEIbHbBIC npuOopHl,
3IIEKTPOOCBETUTENBHBIE MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Paznen 4. JinekrpoanHamuka

Tema 3. Maznummnoe noje. In1eKmMpPOMAZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  MOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrop MarnuTtHOM wuHAyKIMM. [IpuHmmMn cynepnosuunu
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIWU. KapTuHAa JWHUN MarHUTHOU
WHIYKIWH T0JIA OCTOSHHBIX MarHUTOB.

MaruutHoe 1OJ€ NpPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPsSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKu ¢ TOKOoM. OnbIT IpcTena. BzanmoeiicTBue NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaACTULBI
B OJIHOPOJTHOM MarHuTHoM moJje. Pabota cunsl Jlopenta.

SIBneHne AneKTpoMarHuTHOM MHAYKIUU. [IOTOK BeKTOpa MarHMTHOM
UHIYKIUU. ODJEKTPOJBIKYILAsl CuUjda HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexktpuueckoe 1mose. OJEKTPOIBHXKYILIAs CUJla HHAYKIUUA B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHMuTHOM TIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIEHME CaMOMHIYKLIMH. OJEKTPOJBMXKYIIAs CHUia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHndeckrue yCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MUHIYKIIMOHHAS T1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIUW MAarHATHOTO TIOJIS.

BzaumMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cumel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3eKTPOMariuTHOM UHAYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CUIIBI MHAYKIIUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHwle pabomuol

N3ydyeHrne MarHuTHOTO TOJIsi KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHHU.

Pa3nen 5. Kosie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€OAHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHWUS.
["apmonnyeckue konebanus. [lepuoa, wactora, amrmumryga u (aza KoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPaBHEHHE TaAPMOHHYECKHUX
kosebanuii. [IpeBparnieHue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATBHOM KOJEeOAaTeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHHYECKUMH U
AIIEKTPOMArHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxarouux KojeOaHusAX. BrIHYX/IeHHbIE MEXaHHUUECKHE
koseOanusi. Pezonanc. BeiHy X AeHHbBIE 37IEKTPOMAarHUTHBIE KOJICOaHMUS.

[lepemennbiii  TOK. CUHYCOHMJAJIbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE INEKTPUUECKOM
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE IEKTposHepruu. KymbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyecknue ycTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, TMHUHU DJIEKTpOIIepeay.

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KoOJeOaTENbHON cHCTEMbl (NMPYXUHHBIA WM
MaTeMaTHYECKHI MasSTHHK).



HaGmronenue 3aryxaromnmx KojieOaHui.

HccnenoBanue cBOWCTB BHIHYKICHHBIX KOJI€OaHUH.

Ha6nronenue pesonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcumwnorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUSA OT BPEMEHH) IS
3JIEKTPOMArHUTHBIX KOJICOaHHI.

Pe3onanc mnpu 1oCIenoOBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogenp TMHUYM AEKTponepeaadHn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAacchl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEA0BATENbHO
COEAMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHnudeckue BOJIHBI, YyClOBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JyIMHA BOJIHBL. [lomepedHble W MPOJOJBbHBIE BOJIHBI.
WUuTtepdepenius u nuppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [’ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYy4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BojHe. CBOMCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MpEJOMIICHUE, MOJspu3auus, AUPpaKuus,
uHTepdeperius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMDBI paguoCBA3U U TeneBuaeHUA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeJIbl.

TexHuyeckue yCTpPOWCTBA M MPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pazaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Llemoncmpayuu

OO0pa3zoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJAOIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

Habmonenune otpaxkeHus U IpeIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6mronenue natepdepennnn u qudpakinym MEXaHMIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HabGnionenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM U
4acTOTOM KoJieOaHU.



HccnenoBanne  CBOMCTB — DJEKTPOMATrHUTHBIX — BOJIH: OTpaXk€HHUe,
pesoMIIEHUE, TOSIpU3alus, AUPPaKIysl, HHTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsmMonuHENHOE pacpOCTpaHEHUE CBETAa B
OJHOpOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHHs cBeTa. llocTpoenne nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MNOJHOIO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceeta. CioxHbIil coctaB 6enoro cera. L{ser.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosTHUE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3zoOpaxeHuid B
coOMparoIlMX U paccerBaOIIMX JinH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. HWuTepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpakmuss cBeta. [udpakuumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMATHYECKOIrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipuzanus ceeTa.

TexHuyeckue yCTpOWCTBa M MPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
¢doroanmapar, NPOEKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpsAMONMHENHOE paACIpPOCTPAHEHUE, OTPAKEHUE M MPEIOMIIEHUE CBETa.
OnTuueckue mpruOOPHI.

[TontHOE BHYyTpEeHHEE OTpakeHre. Mojellb CBETOBOA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mopenu MUKpocKomna, TEJIECKONa.

HaGmronenune natepdepeHnm cBera.

Ha6monenue audpakiuu cera.

Hab6mronenue nucnepcun cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi



M3mepenne nokasaress peroMiIeHUs CTEKa.
HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.
HaGmronenue nucnepcun cera.

Pa3nen 6. OcHOBBI crieIHAJIBHON TEOPHMH OTHOCUTEIbHOCTH

['panunpl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaAKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus 1 UMITYJIbC PEISITHBUCTCKON YaCTHILIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznen 7. KBanToBas ¢pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMITYJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onbitet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue DiuHITeiHa 11 doTodddexra. «KpacHas rpanuia»
dboroaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudeckue yCTpONCTBA M MPAKTHYECKOE NPUMEHEHHE: (HOTODIIEMEHT,
dboToaTYMK, COJIHEUHAas: OaTapesi, CBETOUOI.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHETo (poTodddekTa.

Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nmydenune u morsomeHue
(GOTOHOB MpU MEepexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIrUH aTOMA BOJIOPOJA.

BonnoBbie cBoiicTBa yactul. Bonnsl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
Jyalu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnenb onsita Pesepdopra.
OmnpeneneHue JIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi
HalGmronenue nuaeityaToro crekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JI0KA3bIBAKOIIME CIOKHOCTh CTpOeHUs dAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3TydCHHUS.
Brnusinve paguoakTUBHOCTH Ha KUBBIE OPraHU3MBI.
OTkpbITHE TIPOTOHA W HeWTpoHa. HykimonHas monenb sjapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otornsl.
Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JTydeHHe. 3aKOH PaJlMOaKTUBHOI'O pacajia.
DHeprus CBsS3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccsr sipa.
Snepnbie peakuuu. JleneHne u CUHTES sAEp.
SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTETUKU. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON SHEPTETUKHU.
OnemeHTapHble YaCTULbL. OTKPBITHE TO3UTPOHA.
Mertoabl HAOIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
dyHaMeHTalbHbIe B3auMOJeHCcTBUA. EAMHCTBO pu3nueckol KapTUHBI MUPA.
TexHuyeckue ycTpoMCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, simepHblil peakTop, aToMHasi bomoa.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOLINX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadpusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMMHU M ACTPOPUNKHU

Oransl pa3BUTHs acTpoHOMUU. [IpuKiIagHOEe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, X BHUIUMOE
JBHYKEHUE.

ConneuyHas cucrema.

Connue. ConHeuHass axkTuBHOCTb. Mcrtounuk sHeprum CosiHIA U 3BE3N.
3BE31bI, UX OCHOBHBIE XapAKTEPHUCTHKHU. [[narpamma «CnekTpaiabHbIM Kiacc —
CBETUMOCTb». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTb» JUIs 3BE37 TIJVIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHEe cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOtonuu CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunstii [lyte — Hama I'anaktuka. [lonoxkenue u nuxenue CoJyiHLIA B
lNanaktrke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AApAX
TaJIAKTHUK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TIIA30M C WCIIOIB30BAHUEM KOMITBLIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS TOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sa CEBEpHOro MOJyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIynsl, miianet, Miieunoro Ilytu.

O0o0marmniee MOBTOpPeHUE

Ponsr ¢usmku w acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIBHON M ATUYECKOHN cepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKHU
¥ aCTPOHOMUHM B COBPEMEHHOIN HAay4YHOW KapTHHE MUpPa, pojib (GU3NYECKON Teopuu
B (GOpPMHUpPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3MYecKo KapTUHBI MUPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pemIEeHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbI M MX IMPOCKIHH HAa OCH KOOPIHUHAT, CIOKEHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpeereHue IONaAH MITOCKUX GUryp u o0bEMa Tel.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupojne, KosieOaTenbHbIC
JBUKEHHS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIEC, NEUCTBUE
paauanvy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHams.



leoepaghusi:  MarHWTHBIE TIONMIOCA 3€MJIM, 3aJie)Kd MArHUTHBIX DY,
doTochEMKa 3eMHOI TOBEPXHOCTH, TPEICKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DBIIEKTpOIEpenad, T€HEepaTop MEepEeMEHHOI0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, MpPOEKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
coJiHeuHas OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpeamera «dusmka» Ha ypoBHE CpETHETr0o OOIIEro
oOpa3oBanus (6a30BbIil ypPOBEHb) OKHO OOECIEUUTH TOCTUIKEHUE CIIEIYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U IPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS y4eOHOro nmpeamera «DOu3nka» AOTKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIIMUXCAd PYKOBOJCTBOBATHCA
cOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIW, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWI, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIIBHOCTH B IMPOLECCE pEANM3alui OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHON ESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, yuacTBOBaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJIECICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2)IaTpUOTHYECKOT0 BOCIIUTAHMSA

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 0051aCTH (DU3UKU U TEXHUKU;

3)1yX0OBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE pELICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOSHNUE YCTOWYUBOTO Oy IyIIIETO;

4)3cTEeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucylero (pu3nyeckoil Hayke;



S)Tpya0BOro BOCIMTAHUSA:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha IPOTSKEHUH BCEU KU3HU;

6)7K0JI0rH4eCcKOro BOCIIMTAHHUS

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYphl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJOTMYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIIBHOCTH JKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7)IeHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKU;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHUsd  (QU3MKU  OCYLIECTBJIATh  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue aeiicTBuA:
CaMOCTOAITENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENECATh UEIU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHOKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS NPOOJEeMbl ¢ Y4ETOM aHaln3a HUMEIOIIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS;
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSAMH U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIa/Ie€Th HABBIKAMHU Y4eOHO-MCCIEI0BATENbCKON U MPOEKTHOM JESTEIbHOCTH
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY MOHUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B TIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TMOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPeoOpPa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCIIE MIPH CO3JJaHUM Y4eOHBIX IPOEKTOB B 001aCTU (DU3HKHY;

BBISIBIISATh TIPUYMHHO-CJICJCTBEHHBIE CBS3M UM aKTyaJIM3MPOBaTh 3ajauyy,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHHs, HAaXOAWTb ApryMEHThI AJs JOKa3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaud B 0OpazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETb NEPEHOCUTh 3HAaHHUA MO (U3UKE B MPAKTUYECKYI0 O0OIacTh
KHU3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE OAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIaJIeTh HAaBBIKAMM TOJY4YeHUs HHPOpMauu (U3MUECKOro COAepNKaHUS U3
UCTOYHUKOB PpAa3HbIX THIIOB, CaMOCTOSITEJIbHO OCYILECTBIIATh IOUCK, aHaJH3,
CUCTEMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUK Pa3TUYHBIX BUAOB U (opM
IpE/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIUY;

UCTOJIb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX W  KOMMYHHKAlMOHHBIX
TEXHOJOTHIM B PELICHHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3amady  C CcoOMofeHHEM TpeOOBaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBBIX W  JITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COJAEPKAaHUS B PA3IMYHBIX (opmarax ¢
yu€TOM HazHadeHHs] THPOPMAIIUHU U LIEJIEBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
dbopMy npeacTaBIeHUs U BU3yaTU3allUU.

KoMMyHHKAaTHBHBIE YHHBepPCAJbHbIE YUeOHbIE TeHCTBHA:
OCYIIECTBIISTH 00IIEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DIMKTHBIX CHUTyallud W CMsAT4YaTh
KOH(JIMKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HUCIOJIB30BAHUEM
SI3LIKOBBIX CPE/ICTB;

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboThI;

BBIOMpPATh TEMAaTHUKy W METOABl COBMECTHBIX JCHCTBHUH C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH KaKIOTO WICHA KOJUICKTUBA;

NpUHUMATh TIIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBHIBATh U
KOOPJIMHUPOBATh ACHCTBUSA IO €€ JOCTHIKEHHWIO: COCTaBIIATh IUIAH JCHCTBUH,
pactpeneNiaTh PO ¢ y4ETOM MHEHHH YYaCTHUKOB, OOCYXIAaTh pPE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KAadeCTBO CBOETO BKJIaJa M KaXJAOTO0 YYaCTHHMKA KOMAaHIbI B
001t pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIC IPOCKTHI, OIICHMBATh HJIEH C IIO3WIIMM HOBHU3HBI,
OPUTHUHAJIBLHOCTH, MTPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETHUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUX, MIPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITH HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NelCTBUA
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBbHYIO JESTEIBHOCTh B 00JIaCTH
(U3MKM M aCTPOHOMMHM, BBISABIATH NPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYE€THBIX M KadeCTBEHHBIX
3aj]a4, [JIaH BBIOJIHEHUS MPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLHsM;

pacIIupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPyAMLIMHM B 00JacTu
(U3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBaHUIA;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH ISl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS MO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aAPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
JIeSITEIbHOCTH;

IPUHUMATH Ce0sl, TOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPH aHaIW3€ pPe3yJbTaTOB
NeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mporecce mocTKEHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPaMMBEI
no ¢u3MKe JJISI YPOBHS CpPEAHEro oOImero ooOpa3oBaHMs Yy OOydarOUIUXCs
COBEPIIICHCTBYETCS AYMOIMOHAITLHBIN HWHTEJUICKT, MIPEATOJIar afo A
c(hOopMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEIEHHE, CIOCOOHOCTh aJaNTUPOBATHCS K
YMOIIMOHAIBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHE K TOCTIDKEHUIO eI U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE EHCTBOBATh HWCXOJI M3 CBOUX
BO3MOYKHOCTEMH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHHE
JIPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPANBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

INPE/IMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEpax pojib U MeCcTo (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIETEIIbHOCTH JIIOJIEH;

YYUTBIBATh TPAHMUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAJIbHAS CUCTEMa OTCYETa, aOCOMOTHO TBEPIOE TETIO,
WJICAIBHBIN Ia3, MOJAEIIM CTPOCHUS Ta30B, )KUJAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSCHITH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEILIECTBA U



NEKTPOAVMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSMOJMHEUHOE
JIBUKEHHE, CBOOOJHOE TMAaJeHUE Tel, IBUKEHHE IO OKPYXHOCTH, WHEPIHS,
B3auMojeicTBue Ten, auddys3us, OPOyHOBCKOE JABMKEHHUE, CTPOSCHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHUU (OXJIaXKIEHUN), TEMI0BOE
paBHOBECHE, HCHAPEHUE, KOHJCHCALMS, IUIAaBJICHUE, KPUCTAJUIM3alUs, KUIECHUE,
BJI&KHOCTH BO3/lyXa, OBBIICHUE TABJICHUSA Ia3a MPU €r0 HArpEBaHUMU B 3aKPBITOM
CoCyze, CBf3b MEXIAy NapamMerpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aLUs TEJl, B3aUMOJECHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JIBIXKEHHME, MCIOJb3ysl (PU3NYECKUE BEIUYMHBI:
KOOpAMHATA, NyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
VMITYJIbC T€JIa, KUHETUYECKasl DHEPrus, NMOTCHIHAIbHAS DHEPIrUs, MEXaHUYECKas
paboTa, MeXaHHMYeCKas MOIIHOCTb; NpPHU OMNHCAHUM TPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCHOJIb3YeMbIX BEJIMYMH, WX O0O3HAUEHUS M €IUHMUIIbI,
HaxXoJuTh (OPMYJbl, CBA3BIBAIOLIME JAHHYIO (DU3UYECKYIO BEIUYHUHY C JIPYTUMU
BEJIMYMHAMU;

ONMCBHIBATh W3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHMUS,
UCIONB3Ysl (U3MUECKHE BEIWYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KUHETUYECKash PHEPIUsl XaOTUYECKOrO JBMXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHl, BHYTPEHHAsS HSHEprus, padoTa rasa,
KOA(PGUIIUEHT TMOJIE3HOTO JIEHUCTBUS TEIJIOBOIO JBHUTaTeNsl; MpH OMHCAHUU
IPAaBUJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCIHOJIB3YEMBIX BEJIUYHMH, HX
0003HaUE€HUS U E€OUHUIBI, HAXOAUTb (POPMYIIbI, CBS3BIBAIOIIME JIAHHYIO
(bU3UYECKYIO BEIUYHMHY C IPYTUMH BEJIMUYUHAM;

ONMUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECKUI 3aps,
AIEKTPUYECKOE T0JIE, HANPSKEHHOCTD M0, TOTEHIHAJI, PA3HOCTh NOTEHLNAJIOB;
Opy ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOIb3yEMbIX
BEJIMYMH, MX OOO3HAUYECHHMs] M EJUHMIIbI; YKa3biBaTh (OPMYJIbl, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYHUHY C IPYTUMH BEINYNHAMM;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (hU3HUecKue
3aKOHBI U MPUHIMUIIBL 3aKOH BCeMUpPHOTO TArorenus, I, II u III 3akonsl HeroTOHa,
3aKOH COXpPAaHEHHMS MEXAHWYECKOW OHHEPIHM, 3aKOH COXPAHEHHS HMITYJIbCa,
NPUHLNIN CYNEPHO3ULUHUNA CHUJ, HPUHUMUII PABHONPABUS HHEPLUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOU SHEPTUH TEIUIOBOTO JBUKEHHSI MOJIEKYII C
aOCOJIIOTHOM TeMIiepaTypoM, MepBbId 3aKOH TEPMOAMHAMUKU, 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pasinyarh CJIOBECHYIO
GbOpMyIMPOBKY 3aKOHA, €0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (IPAaHMIIbI,
o0yacT) IPUMEHUMOCTH;



OOBSCHITHP OCHOBHBIC TPHUHIUIBI JIEUCTBHSI MAIlWH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIB30BAHUS B
IMOBCEIHEBHOM KU3HU,

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUU, MPU 3TOM
dbopmynupoBath mpobOiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0upaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYyAOBaHHSA, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYLIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNH;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUM, NPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BUJIE Ta0nuIl U TpaKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEOBAHMUS;

cobmro1aTh mpaBmiia 0€30MacHOTO TPy/a MPU MPOBEICHUN MCCIICTOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEIOBATEICKOH W MPOCKTHOU
NEATEIbHOCTH C HMCMOJIb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJaud C $BHO 3aJaHHOW (DU3MUECKON MOJIEeNblo,
UCTIONB3YS (hHU3HUECKHUe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXoAUMbIEe I €€ pEelIeHHs, TPOBOJUTh PAacy€Thl U OLEHUBATH PEATbHOCTH
MOJIYYeHHOTO 3HAYeHUS (PU3UUYECKOU BEIMYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMNOpOM HAa HM3YyYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH W
busnueckue BICHNUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHHMSI, MHTEPIIPETAIIAN
U TPEJCTaBJICHUs y4eOHOW U HAyYHO-TIOMYJSIpHON MHPOpMalUy, MOIYYSeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

PUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOLECCOB OKPYKAIOMIETO0 MHpa, B pPa3BUTHE
TEXHHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JU1s1 obecrieueHrss 6€30MacHOCTH MPU O0palieHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOILLEH Cpele;



paboTaThb B TIpyHdmne C BBHIMNOJHEHHEM pPAa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNIbl, PALMOHAIBHO pacCHpenessaTb OO0S3aHHOCTH U
IUTAHUPOBATh JEATEILHOCTh B HECTAHJAPTHBIX CUTYyaIlUsX, aJeKBaTHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMAaTPUBAEMOMN MTPOOIIEMBI.

K koniy oOyuenus B 11 kJjacce mpeamMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHUPOBAHHUU
COBPEMEHHOW HAy4yHOM KapTHHbBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH WU
TE€XHOJIOTUM, B MPAKTUYECKOU NEATEIBHOCTU JIOJEH, IEJOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIN JIEKTPUUECKUM 3apsAJ, JIyd CBETA, TOUEUHBIM UCTOYHUK CBETA, SIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO si[ipa MpHU pElIeHUU (PU3NYECKHUX
3a/ay;

pacro3HaBaTh (pU3NUECKHE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOU (DM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTbD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ACHCTBHS TOKa, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasi WHAYKUHWSA, JEWCTBME MAarHUTHOrO TMOJs Ha
IMPOBOJHUK C TOKOM W JIBHXKYIIMICS 3apsili, 3JEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, MPSIMOJIMHEIHOE pAcpOCTpaHEHHE CBETa, OTPaKEHUE, MPEIOMIICHHE,
uHTepdepennus, audpakuus W TONSAPU3ALUS  CBETa, JTUCHEPCUs CBETa,
dbotoanekTpudeckuit 3gdexT (hoTodrddhexT), cBEeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHENYaToro CrHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHas

PaauOaKTUBHOCTb;
ONMCBHIBATh W3YyYECHHBIE CBOWMCTBA BEIIECTBA (DJIEKTPUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  JJIEKTPUYECKYKD  NPOBOAMMOCTb  Pa3IMYHBIX  Cpel) W

AIIEKTPOMArHUTHBIE SIBJIICHUS (IIPOLIECCHI), HUCMOJIb3Yysl (DU3NYECKUE BETUUYHHBIL:
AIEKTPUYECKUI 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COMPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisi, cuwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KATYyIIK{, 3HEPrusl 3JEKTPUYECKOIO0 M MAarHUTHOTO IOJI€i, MEepUoJ M YacToTa
KojebaHuii B KoyseOaTenTbHOM KOHTYpE, 3apsii M CHiIa TokKa B IIpolecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOsHUE U
ONTHUYECKAas CHUJia JIMH3bI, MPU OIMUCAHUHM MPABWIBHO TPAKTOBATh (HU3MUECKUN
CMBICJT HCTOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JaHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMHU
BEJINYNHAMM;

ONUCHIBATh M3YYCHHBIE KBAHTOBBIE SBICHHS M TPOLECCHI, HCMIOJb3Ys
bu3nYecKue BEIMYHMHBL CKOPOCTHh SJEKTPOMATHWTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TOJIypacmaaa, YHEPTHUs CBSI3H
ATOMHBIX SI7IEP, TPU OINKWCAHWM TPABWIBHO TPAKTOBAaTh (PU3UUECKHA CMBICI
WCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUCHUS] W EAWHUIIBI, YKa3bIBaTh (OPMYJIBI,
CBSI3BIBAIONIME JaHHYK (U3WYECKYH0 BEJIUYUHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISATh 3HAaUEHUE (DU3UUECKON BETUYUHBI;

aHAM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBICHUS, UCIIONB3Yys (U3HUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MApAIIIEILHOTO
COCIMHEHUS MPOBOJAHUKOB, 3akoH Jkoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
MHIYKIWAH, 3aKOH NPSIMOJIMHEHNHOTO PacClpOCTPAHEHUS CBETA, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUE DWHINTeWHa s pororddekra,
3aKOH COXPAHEHHUsI JHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHHs] MAaCCOBOTO YHMCIA, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpu 3TOM pa3iinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKCHHE U YCJIOBUA (TpaHUIIbI, 00JIACTH)
PUMEHUMOCTH;

ONPEACIISITh HAMPABJICHUE BEKTOPA UHIYKIIMU MAarHUTHOTO MOJIsl MPOBOIHUKA
C TOKOM, cuJibl AMmriepa u cuiibl JIopeHna;

CTPOUTh W ONHUCHIBATh M300pKEHHUE, CO3JaBaEMOE IUIOCKUM 3E€pKajioM,
TOHKOM JTUH30H;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HWCCJICAOBAHUIO (PU3WYECKUX SIBICHUN U
MIPOLIECCOB C HKCIOJIb30BAHHEM IMPSIMBIX UM KOCBEHHBIX W3MEPEHHM: MPU ITOM
dbopmynupoBath TmpobiieMy/3agadyy M THIOTE3y Y4eOHOro JKCIEPUMEHTa,
coOMpaTh YCTAHOBKY M3 MPEMIONKEHHOIO OOOPYJIOBaHMS, IMPOBOAUTH OIBIT U
bopMyIUpPOBAThH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (U3UUECKUX BEIIUYWH, MPU
TOM BBIOMpATh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH  (DU3WUYECKUX BEJIWYUH C HCIOJb30BAHUEM
OPSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BHUAC TAOIUIl W
rpauKOB, AEIAaTh BHIBOBI 11O Pe3ybTaTaM UCCIIEIOBAHMS;

cobroaTh mpaBuia 0€30MacHOTO TPyJa MPHU MPOBEICHUH HCCICTOBAaHHUI B
paMKax ydeOHOro JKCIEPUMEHTa, Y4YeOHO-HCCIIEIOBATEIbCKON U IMPOEKTHOM
JEATETLHOCTH C HMCIOJIB30BAHIEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THpIe 3a7a4d C SBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3Ys (U3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3a/1auu
BBIOMpaTh (DU3NUECKYI0 MOJIEIb, BBIACIATh (HU3UUECKUE BEIUYUHBI U (POPMYIIBI,



HEOOXOMUMBIC JUIsi €€ pelIeHUs], MPOBOIUTHh PACUYEThl M OLIEHUBATh PEATBHOCTD
MIOJTYYCHHOTO 3HaUeHUS (PU3MUECKON BETMYNHBI;

pemaTh Ka4eCTBEHHBIE 337a4: BRICTPAUBATH JIOTHYECKU HETIPOTHBOPEUHBYIO
[IEMOYKY pacCyXJIEHHI C OMOpoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHNUS;

UCTONB30BaTh  TpPU  pEIIEHWH  Y4eOHBIX  3aJa4  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETAIUH
U TIpE/CTaBJICHUs y4eOHOM W HAYYHO-TIOMYJISIpHONM MH(pOpPMAIMHY, TOTYYeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMy0 HH(OpMAIIHIO;

OOBSICHATh TMPHUHLMIBI JEHCTBHS MAaIlUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBUS MX 0€30MacCHOTO UCIOJIb30BAHUS B MIOBCEIHEBHOM
KHU3HU;

NPUBOAUTH IPUMEPHI BKJIa/la POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIErO0 MHUpPA, B Pa3BUTHUE
TEXHHUKH U TEXHOJIOTHH;

UCTIOJIB30BaTh TEOPETHYECKUE 3HAHWS 1O (PU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAILIEHUH C MPUOOPaMH M TEXHUYECKHUMHU
YCTPONCTBaMH, JUII COXPAHEHUS 3JI0POBbS U COOJIOACHUS HOPM IKOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KaloLIeH cpene;

paboTaTe B TpyINIe C BHIMOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBaTh pPabOTy TPYNIBl, PAMOHAIBHO paclpeneisiTb OO0S3aHHOCTU W
IUTAHUPOBATh JI€ATEIBHOCTh B HECTAHIAPTHBIX CUTYAIMsIX, a/JIeKBATHO OLIEHUBATH
BKJIa/] KaX/I0TO U3 YYaCTHUKOB I'PYIIIBI B pellIeHHE pacCMaTprUBaeMon poOIeMBbl.
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10 KJIACC
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HaumeHnoBaHue pa3aesioB U TeM ungppoBbIe
Ne n/nn P Kontpoabnbie  IIpakTnueckue (tuhp :
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1.OU3UKA U METOAbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®u3nka U METOJIbl HAYYHOTO TO3HAHUS 2 bubmmorexa LHOK
‘ AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kuematiia . https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auaniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps+//m.cdsoo.ru/ 74 1bf72
Hroro no pazneny 18
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33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnnorexa [JOK

®da3oBbIe MEPEXOIBI

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




Hroro no pazneny

24

Pazgen 4.9JIEKTPOAUHAMUKA

bubmuorexa [JOK
4.1 IIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 351eKTpUYECKUil TOK. TOKH B 12 bubmmoreka [JOK
’ Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM un¢pposbIe
Ne n/m P Koutpoabubie IIpakTunyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1.2JIEKTPOAUHAMUKA
L1 MarnuTtHOoe noje. IJIeKTpOMarHuTHast 1 | 3 bubmmoreka [JOK
’ WHYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2.KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKHe U AIEKTPOMAarHuTHBIE 9 | bubanorexa [HOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHnyeckue U 3J1€KTPOMArHUTHBIE 5 | bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nmuoreka [JOK
2.3 Onmika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24
Paznea 3.0CHOBBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
31 OcCHOBBI crielIUaIbHON TEOPUHI 4 | bubmmoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4 KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
DIIMEHTHI KBAHTOBOH OITHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crtpoenue atoma 4 bubmmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

43

ATOMHOE SAPO

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DeMEeHTHI aCTPOHOMUH U aCTPODHU3UKHI 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pa3znen 6.0BOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o061matoiiiee MOBTOPEHKE 4 ngg;;f;;ggﬁ £41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

1. ®wusuka. 10 knacc : yueb. 115 o01ieo0pa3oBar. opraHu3ainuii : 6a3oBbIi U
yrayou. ypouu / I'. SI. Msakumes, b. b. byxosuies, H. H. Cotckuit; mox pen.
H. A. TlapdenTreBoii. — 8- u3a. — M. : [Ipocsemenue, 2021

2. ®uzuka : 11-i knacc : 6a30BbId U yrIyONEHHBIN ypoBHU: yueOHuUK / I'. 5.
Msikuies, b. b. Byxosues, B. M. Uapyrun; nozg pea. H. A. [TapdentrseBoil. —

11-e u3n., crep. — Mocksa : IIpoceemenue, 2023

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1. bubGnmoreka G poBOro 00pa3oBaTeNbHOTO KOHTEeHTa//

https://urok.apkpro.ru/

2. Iudposoii o6pazoBarenbHblii KOHTEHT// Pexkxum goctymna: https://educont.ru/

3. Meroandeckue Matepuansl — EnuHoe comepxanue obimero oopaszoBanus//:

https://edsoo.ru/metodicheskie-materialy/

4. Poccuiickas anexkTpoHHas mkona// : https://resh.edu.ru/
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