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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padoTaHa HA OCHOBE MOJIOXKEHUN W TpeOOBaHUU K pe3yJsibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mnpeacTtaBieHHbx B OI'OC
COO, a rtakxke c yuy€roM deaepanbHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUMA TpenojiaBaHust yuyeoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3ausIX Poccuiickoi denepanuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBareNbHbIE NPOrPAMMBbI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm dGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIPEAMETHBIX
CBs3el (M3BHKM C €CTECTBEHHO-HAYYHBIMHU Y4YeOHbIMH TMpenMeramu. B Hel
OTIPENIEISIOTCS. OCHOBHBIE 11€JIM M3y4YeHUs (DU3UKU HA YPOBHE CPEIHEro oOIIero
o0pa3oBaHus, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3MKU Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm 00ydeHusl.

dusnka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAs B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyxatomiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUTsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEM,
busnueckoir reorpadmeir u actpoHommer. Vcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHS] HOBBIX MaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMHM U JPYTHX.
N3ydyenne ¢u3MK BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpa oOydaromuxcs, B (GOPMUPOBAHME YMEHUW MPUMEHATH
HAy4YHbIA METOJI MO3HAHUS MPHU BHINIOJIHEHUU UMHU YYE€OHBIX UCCIIEOBaHUMN.

B ocHoBy kypca ¢Gu3uku [ YpOBHSI CpeIHEro oOmiero oOpa3zoBaHuUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHHLUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeEW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBusieTcs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanmzanus NpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uKkn ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJOTHYECKHUMH MTPOOIEMaAMHU.

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

Hoes sxonocuzayuu peanus3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXIEHUs
npo0sIeM palMoOHAILHOTO MPUPOIOIIOIb30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCA (Pu3mueckue Teopuu (PopMUpOBaHUE MPEICTABICHUNA O
CTPYKType MOCTpOeHHUsI (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O MPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, Uil ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PU3WKH peallu3yeTcsl MPEexae
BCETO 3a CUET OpraHW3allud IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCA.
Jnst  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A0OpaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOMIUH CHUCOK YUYEHUUYECKHUX
OpakTHUECKUX paldoT. BrlaeneHue B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX [l KOHTPOJII U OIEHKH, OCYIIECTBISCTCS  YYaCTHUKAMHU
00pa3oBaTeNbHOr0 Ipollecca MCXOAs U3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHamieHus: kabuHera ¢usuku. Ilpu »3ToM obecneuynBaeTcss OBJAJICHUE
0o0y4JalmuMUCs YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUs, MCCIEIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aaad. [Ipy »TOM Mg pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SBHO
3aJJaHHOW (PU3NUECKON MOJEINBIO, TO3BOJISIOIINE IPUMEHITh N3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUpPYs 3HAHUS U3
pa3HbIX pa3nesnoB. i1 KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
0oOBsICHEHHE TMPOTEeKaHUA (U3UUYECKUX SBJICHUH M MPOLECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MONETM IJI CHTYallld MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wMarepuanbHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOTo Tpoiecca 0a30BBIA ypOBEHb Kypca
¢bu3KMKN Ha YpOBHE CpelHero 001ero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
peIMETHOTO0 KaOuHeTa (M3WKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunHere (pu3mKu TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpYAOBaHWE ISl BBITIOJIHCHHSI YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
00opyI0BaHUeE.

JlemMoHCcTpanoHHOE  000OpynoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH C
OPUHLIUIIOM MHUHUMAIbHOM JOCTATOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3HKE KIIOUYEBBIX JEMOHCTpAaIMil s
UCCIICIOBAHMUSI  U3yYaeMbIX SIBICHHUW M  TPOIECCOB, OMIIUPUYECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlabopatopHoe o00OpymOBaHWE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCs B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paToOpHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMIUJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBHIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPHUH.

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

e (opMHpOBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (PopMHpOBaHHE
UCCJIEIOBATENLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOEHHS MaTepuu B (PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3nyecKuX 3HAHUI U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3MKK AJ PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ene 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHETO 00IIero 0opa3oBaHus:



e TMpHOOpETEeHHE  CHUCTEMBl  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJIIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DM3MKY, OJJIEKTPOJAMHAMHUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHUSL
MPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nyeckoil MoOAENbI0, 3aJady, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3nanue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(¢u3nYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpETalud HH(OpMAaIHH,
oTpeieNieHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yiIbTara;

e CO3JaHUE YCJIOBUU JUI PAa3BUTHsS YMEHUMN NPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha wusyuenune ¢usuku (06a30BbI ypOBEHB) HAa YpOBHE CPEIHEro OOIIEero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
NPaKTUYECKUX paldOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb [EJaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIHUXCS.



COJEPKXAHME OBYUYEHUA
10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbI NO3HAHUSA OKPYIKAOILLETO
mupa. Ponp dkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS ITPUPOABL.
OKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoresbl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBUS.

Ponp u mecro ¢u3uku B (HOpMHUpPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MATEPUATBHOW TOYKH, UX NPOEKIMM HA OCH CUCTEMbI KOOPJHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUs, NyTH H NEPEMELICHUS
MAaTE€PUAJIBbHON TOUYKU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaJIeHuS.

KpuBonuHeitHoe  aBrkeHue. JIBUKEHME  MaTrepuajlbHOM TOYKH 1O
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAS
ckopocTs. [lepuon u yactora oOpamienus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: CIHIOMETP,
JNBH>)KCHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPAKTEPUCTUK
JIBHOKCHUSL.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

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

HaGmionenue aBuxkeHUs Tena, OPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTy 1pu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3yueHne HEpaBHOMEPHOTO ABWIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLICHHST MEXAY NYTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHM MPHU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuammn  otHocutensHOCTH  [anmunes.  Ilepeeli  3akoH  HeroToHna.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUISl MaTepUaIIbHOM TOYKHU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJBKEHUs U cuiia TpeHus nokosd. KoagdunueHT tpenus.
Cuna conpoTUBIEHUS IPU IBH)KEHHUH TeJla B )KUJAKOCTH WJIU Tase.

[TocTynarensHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpauleHusa. [lnedo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: IOIIIMITHUKM,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CroxeHune CHIL

3aBUCUMOCTH CHJIbl YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuyenue aBukeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanrie 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJd, HMEIOLIEro0 OCh
BpAILCHUS.

Tema 3. 3axonwl coxpanenus 6 MexanHuke

NMnynbe MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIEL.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs yIOpyro
nedopmupoBaHHoi  npyxuHbl.  [loTeHuuanbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTenmuanpHpie W HENMOTCHIHaTbHBIE  cuibl.  CBs3b  paboOTHI
HEMOTEHIMANBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPrHMu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUHU.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKre YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOMED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoq NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3ydyenne aOCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgiekyasipuasi GU3nKa U TEPMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapaxkrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoJenu CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPIBIX 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
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KHWHETHYECKOM SHEPIUM TEIUIOBOrO JBWXKEHMWS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OneIThl 110 MU PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OMbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJCHUCTBUA.

Mogens, nurocTpupyronas Mpupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO rasa,
U30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, ABJICHUS U TEMIEPATYyPhl BO3/lyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandectBo Temiortel U padota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3JIy4eHUE. Y IelibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 006 aamabatHoMm mpouecce. I[lepBbld 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOHa TEPMOJMHAMHMKHM K H3oImpolieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nevctBus TemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOIUIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja IMpU COBEPIICHUH pPaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Tela IpH TeIuionepeaye.

OnpiT mo anuabaTHOMYy pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopaenu napoBoil TypOUHBI, JBUTATENS] BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHmeHcamnus. Mcmapenne u kumnenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEmoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucrannnueckue u aMmopdHbie Tena. AHM3OTPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpucTayu3aius. Y AelibHas TeruioTa miaBieHus. CyOaumanus.

VYpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHUSI COBPEMEHHBIX MaTEpPHUasoOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM [1aBJIEHUMU.

CriocoObl U3MepeHUs BIAXHOCTH.

HaGmronenue HarpeBanusi v IIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DOnekTpu3anus Teld. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUUYECKHX
3apsoB. [IpOBOJHUKH, TUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOr0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUUECKUI 3apsil.
Onektpuyeckoe rmosne. Hanpssk€HHOCTh  AnekTpuueckoro mosid. [lpuHnun



CYNEPIO3HULNH INEKTPUUECKUX MOJIeH. JIMHUM HanpsKEHHOCTU 3JIEKTPUYECKOIO
OJISL.

Pabora cun  osmekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
noTeHUHAIOB. [IpOBOOHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jvsnexrpuyueckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TJIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE MPUMEHEHHE: DIIEKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpHUOOpPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO Y MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM I1OJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMDIEKTPUKY B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIAAH
IJJACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii 21ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 1715 yyacTka LIEeTH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEILECTBA.
[TocnenoBaTenpHOE, IapaIENIbHOE, CMEIIAHHOE COEITMHEHUE IPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3axoH Oma 71 OJTHOM (3aMKHYTOM) 3yiekTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMIEPaTypbl. CBEPXITPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobOcTBeHHas U [pUMECHas IPOBOJIMMOCTh
noJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUs. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKa, OJJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

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

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3yyeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue snexktposiausa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHsa B 10 kjacce ocCyIIecTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MAaTeMaTHKH,
OMOOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meosicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (PakT, rumoresa, (u3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIu,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysusi, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BUJBI TEILIONEpPEAayuH, TEIIIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

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



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAMCCOLIAALIMS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHHEM MEXAaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOAIIUIHUKH, HCHOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYIHE), IBUIaTeilb BHYTPEHHEIrO
Cropanusi, mapoBas TypOuHa, OBITOBOI XOJOAWIBHUK, KOHAULMOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHUAlOB, U
HAHOTEXHOJIOTUH, AJEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE SJEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IPUHTED, AIEKTPOHArpeBaTEIbHbIC npuodopkI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUSA

[locTosiHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarnuTtHOM wuHAyKIMM. [IpuHmmMn cynepnosuuuu
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIWU. KapTuHAa JMHUN MarHUTHOU
WHIYKIWH TOJISI IOCTOSHHBIX MAarHUTOB.

MarautHOoE€ TMOJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKLUU
MAarHuTHOTO TOJISI JJIMHHOTO MPsSIMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaACTULBI
B OJIHOPOJHOM MarHuTHoM mnosne. PaGora cubl Jlopenna.

SIBneHne AneKTpOMarHuTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHMTHOM
UHIYKIUU. ODJEKTPOJBIXKYIAsi Cujla HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexktpuueckoe 1mose. OIJEKTPOIBHXKYILAs CUJla HHAYKIUU B
IIPOBOJHUKE, IBMXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIEHME CaMOMHIYKLIMH. OJEKTPOJBMXKYIIAs Cuia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIUY MAarHATHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH1a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3IIeKTPOMarHuTHOW UHIYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CUIIBI MHAYKIIUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIWH.

Vuenuuecxuii sxcnepumenm, 1abopamopHwle pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonnyeckue konedanus. [lepuon, yactora, amrmumryga v (aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTHU4YECKUHA MASTHUK. YPAaBHEHHE TaAPMOHHYECKHUX
kosebanuii. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHUYeCKUMU U
AJIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPIUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoieOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMsI.

[lepemennbiii  TOK. CHUHYCOMIAJIbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpeOICHUE INEKTPUUECKOM
SHEPIruMu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyecknue ycTpoOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIepeiay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KOJeOATEIBHONW CHUCTEMbI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



HabGmronenue 3aryxaromnmx KojieOaHui.

HccnenoBaHue cBOWCTB BIHYXKICHHBIX KOJI€OaHUH.

Hab6nronenue pesonanca.

CBOOOHBIE JIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMsl (3aBUCUMOCTH CUJIBI TOKA U HAMpPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Mopenb TuHUM IIEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

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

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmMpoMAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YyClOBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JUIMHA BOJIHBL. [lomepedHble W MPOJOJIbHBIE BOJIHBI.
NnTepdepenius u qudpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DONEKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTtHoi BojHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIIEHHUE, MOJsIpU3alus, Audpakuus,
uHTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBuaAcHus. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOAOJIbHBIX BOJH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakiiuy MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KOJeOaHU.



HccnenoBanne  CBOMCTB — DJEKTPOMATrHUTHBIX — BOJIH: OTpaXkCHHUe,
peroMIIeHUE, MOJSIpU3alns, AUPPaKIKs, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacIpOCTpaHEHUE CBETA B
OJIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cBeta. CrioxxHbIil cocTaB O6enoro cBera. LBer.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosTHUE W ONTUYecKas cuia TOHKOW JMH3bL. [locTpoeHue u3zoOpaxeHuid B
coOMparoIMX U pacceuBaOIIMX JinH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHHUE,
JABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPHUUECKON ONITUKH.

BomnoBass ontmka. HWHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

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

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTUYECKOE NPUMEHEHUE: OYKH, JIyIa,
doroanmapar, NPOEKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M TMPEIOMIICHHE CBETA.
OnTuueckue mpruOOpPHI.

[TonHOE BHYyTpEeHHEE OTpakeHre. Mojellb CBETOBOA.

HccnenoBanue cBONCTB M300pakeHU B JTHMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIIA.

HaGmronenue natepdepeHnm cBera.

Hab6mronenue nudpaximm cBera.

Hab6mronenue nucnepcun cBera.

[TonyueHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi



M3mepenne nokasaress npesioMIIEHNs] CTEKJIA.
HccnenoBanue cBONCTB M300pakeHU B JTHMH3AX.
HaGmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crieIHAJIBHON TEOPHH OTHOCUTEIbHOCTH

['panunbpl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIELIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

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

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

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

OtkpeiTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHBI
dboroaddexra. YpaBuenue OiuHiuTeitHa 1 doTodddexra. «KpacHas rpanuia»
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M TMPAKTHUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEYHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHET0 (poTodddekTa.

Ceeroauop.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

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

BonnoBbie cBoiicTBa yactuu. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJHOBOM
Jyallu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu
Mopnenb onsita Pesepdopra.
OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi
Hab6mronenue nuuaeityaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3TydCHHUS.
Brnusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA M HeWTpoHa. HykimoHnHas monenb snapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.
Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.
DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. Jlepext maccer sapa.
Snepnpie peakuuu. /leneHne u CUHTES SAED.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTeTUKU. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON SHEPTETUKHU.
OnemeHTapHble YaCcTULbl. OTKPBITUE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOieHcTBUs. ENUHCTBO (pn3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, simepHblil peakTop, aTOMHasi bomoa.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTHL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
HccnenoBanue TpekoB 4yacTHIl (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKkiagHOEe 1 MUPOBO33PEHUECKOE 3HAUYECHUE
aACTPOHOMMUH.

Bunx 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3bI, TUTAHETHI, WX BHUINMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeunast akTuBHOCTb. Mctounuk sHeprum CoyiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCThY». 3BE3/bl TJIABHOW IOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE3] TJIAaBHOW IOCJIEA0BATENLHOCTH. BHyTpeHHee cTpoeHue



3BE311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOtonuu CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii [lyte — Hama I'anaktuka. [lonoxkenue u nuxenue CoJyiHLIA B
lNanaktrke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoE U3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C WCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS TMOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sA CEBEPHOro MOJYyIIApHs U IPKHUE 3BE3MBI.

HaGmronenus B Teneckon Jlynsl, muranet, Mieunoro I1ytu.

O0o0marmniee NOBTOpeHUe

Ponr ¢usmku w acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M ATUYECKOHN cepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKU
¥ aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOW KapTHHE MUPA, pojb (GU3NYECKON Teopuu
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3MYecKo KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbHl M MX MPOEKIHWH HA OCH KOOPIAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BO/IHBIE D3JIEMEHTAPHBIX (QPYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpeeeHue MIONIaaAH MITOCKUX GUryp u o0bEMa Tell.

buonoeus: snexTpuueckue SBICHUS B JKUBOW Mpupojne, KoiebaTenbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIEC, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHams.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)Kd MArHUTHBIX — PYII,
doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEICKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpOIEpenad, T€HEepaTop MEepEeMEHHOI0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEICBU30D,
anteHHa, tenegoH, CBY-meub, MPOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHeuHas OaTapesi.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWKa» HA YPOBHE CpPEIHETO OOIIEeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS y4eOHOro nmpeamera «Ou3nka» AOTKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIIMUXCAd PYKOBOJCTBOBATHCA
chOopMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIWM, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWI, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

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

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

TOTOBHOCTbh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOSCHNE YCTOWYUBOTO Oy TyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucylero puanyeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON eATENbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

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

6) 3K0JI0rM4eCcKOro BOCIIUTAHMA:

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

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOUIMXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

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

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHs  (QU3MKU  OCYLIECTBJIATh  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUSA
ba3oBble JJornyeckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UEIU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4E€TOM aHalv3a HUMEIOIIUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEalbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAaHHOTO B3aUMO,ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTeIbCKHe JeHCTBUSA:
BJIaJICTh HAYYHOH TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSAMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIa/I€Th HAaBBIKAMHU Y4eOHO-MCCIEI0BATENbCKON U MPOEKTHOM JESTEIbHOCTH
B 007aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOUCKY
METOJIOB pelIeHHs 3ahaud (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B MIO3HAHUS;

BIAJETh BUAAMU JESITEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPEoOpPa30BaHUIO U MPUMEHEHHIO B Pa3JIMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCIIE MIPH CO3JJaHUM Y4eOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISATh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHHs, HAaXOAWTb ApTyMEHThI AJS JOKa3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHUS 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

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

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETb NEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HEIeATEIIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIaJIeTh HABBIKAMM TOJY4YeHUs HHPOpManuu (GU3MUECKOTo COACpNKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITEIbHO OCYILECTBIIATh IOUCK, aHaJM3,
CHUCTEeMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUU Pa3TUYHBIX BUAOB U (opM
IpE/ICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIUY;

UCTOJIb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX U  KOMMYHHKALMOHHBIX
TEXHOJOTHIM B PELICHHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amady  C CcOOMIoAeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBBIX W  ITHUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NUYECKOTO COJAEP)KAaHUS B PA3JIMYHBIX (opmarax ¢
yu€TOM HazHayeHHs] THPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHHKATHBHBIE YHHBePCAIbHbIE YueOHbI€ TeiiCTBHUS:
OCYIIECTBIIATH 00IIEHNEe HA YPOKax (PM3UKU U BO BHEYPOUHOU JEATEIHHOCTH,
pacmo3HaBaTh MPEANOCHUIKH  KOH(DIMKTHBIX CHUTyallud W CMSAT4YaTh
KOH(JIMKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HUCIOJIB30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI;

BBIOWpaTh TEMATHKYy W METOJIbI COBMECTHBIX NEHCTBHI C Y4ETOM O0OIINX
WHTEPECOB M BO3MOYKHOCTEH KaXKJIOTO WIeHA KOJUICKTUBA;

NpUHUMATh TIIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBIBATh U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTHKCHHWIO: COCTaBIATh TUIAH JCHCTBHIA,
pachpenensaTh poid C y4€TOM MHEHUH YYaCTHUKOB, OOCYXJaTh pPe3ybTaThl
COBMECTHOH paboTHI;

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

npejaraT HOBBIE TIPOCKTHI, OIEHWBATh HWIEH C TMO3WUIMH HOBHU3HHI,
OPUTHHAIILHOCTHU, IPAKTHUECKON 3HAYUMOCTH;

OCYIIECTBISITh TO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUSX, IPOSIBISATH TBOPUYECTBO M BOOOPAKEHHE, OBITh HHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NelCTBUSA
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBHYIO JESTENBHOCTh B 00JIaCTH
(U3MKM M aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PacdYETHBIX M KadeCTBEHHBIX
3aj]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacIIupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NMPEATNIOYTEHU;

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

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00Pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJ€Th  HABbIKAMU  I[IO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS MO WX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W aAPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITEIEHOCTH,

IPUHUMATH Ce0sl, TOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIW3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKEHUS TMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPaMMBEI
no ¢u3MKe JJISI YPOBHSI CpPEAHEro oOmero oOpa3oBaHMs Yy OOydarOUIUXCs
COBEpUICHCTBYETCS HYMOLIMOHATIbHBIH WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTH:

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

CaMOpEryJIMpOBaHMs, BKIIIOYAIOLIEIO CAMOKOHTPOJIb, YMEHHE MPHUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
IMOIIMOHATBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHE K TOCTIDKEHUIO eI U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HWCXOJS M3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CHOCOOHOCTh K
COUYBCTBHIO U COIIEPEKNBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C AIPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

INPE/IMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh HAa MPUMEpax pojib U MeCTo (UMK B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UUYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOIIOTHO TBEPIOE TETIO,
UJICAIBHBIN a3, MOJAEIH CTPOCHUS Ta30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PENICHUH (PU3NUECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEILIECTBA U



AIIEKTPOJMHAMUKHA:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMAaJ€HUE TeEJ, IBUKEHHE IO OKPY>KHOCTH, HHEPIHS,
B3aumojeicTBue Ten, auddys3ns, OPOYHOBCKOE ABMKEHHUE, CTPOSHUE JKUKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMaA TeN NPU HArpeBaHUU (OXJIAXAEHNUH ), TEINIOBOE
paBHOBECHE, UCIIApPEHUE, KOHJAEHCAlLUs, IUIABJICHHUE, KPUCTAIJIM3alus, KUIECHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHNUE JABJICHUS Ta3a MPU €ro HarpeBaHUH B 3aKPHITOM
cocyle, CBSI3b MEXKAYy IapaMeTpaMd COCTOSIHMSI Tra3a B  H30IpoLeccax,
3JIEKTpU3aLUs TEN, B3aUMOJCICTBUE 3aps/10B;

ONKCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEINYMHBIL:
KOOpAMHATa, MyTh, IMEpPEMEIIEHNEe, CKOpPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMIYJIbC TeNla, KHHEeTHYeCKasl SHEprus, MOTCHUHUAIbHAs SHEPTUs, MEXaHUYeCcKas
paboTa, MexXaHMYeCKas MOIIHOCTb, MpPHU OMNHCAHUM TPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EOUHUIIB,
HaXOoAUTh (DOPMYJIbI, CBS3BIBAIOIIME JAAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTUMHU
BEJIMYMHAMU;

OMKCHIBATh HM3yYEHHBIC TEIUIOBbIE CBOWCTBA TENl U TEIJIOBBIE SIBJICHHUS,
UCIONB3Ys (M3MUECKHE BEIWYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETUYECKasi dHEPrusi XaOTMUECKOIO JIBUKEHUS MOJIEKYJI, CPEIHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprus, pabora rasa,
KOA(P(GUIIMEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JBHUTaTeNsl; MpH OMHCAHUU
NPAaBUJIBHO TPAKTOBAaTh (U3UYECKUH CMBICT UCHOJB3YEMBIX BEIWYHMH, HX
0003HAaYeHUsI W €IMHULBI, HAXOAUTh (HOPMYJNbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BEIMUUHY C APYTUMHU BEIUUYHUHAM;

OINKCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECKUI 3aps,
3IIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IMOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHINAJIOB;
OpU ONHCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBS3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYHHY C IPYTUMH BEINYNHAMM,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (hU3HUecKue
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHMYECKOM OHHEPruM, 3aKOH COXpaHEHMsl MMILyJbCa,
OPUHLIMII CYNEPHO3ULIUN CWJI, HNPUHLHUII PABHOIpPAaBUS WHEPLHUAIbHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO0 CTPOCHMSI BEIIECTBA, Ta30BBIC
3aKOHbBI, CBSI3b CPEIHEH KMHETHMUECKON PHEPTUU TEIUIOBOTO JIBHXKEHUS MOJIEKYI C
aOCOJIFOTHOM TeMIlepaTypoM, MEpBbI 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIbL,
o0yacT) IPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC€ NPHUHLMIBI JIEACTBUS MAIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKH3HU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB € HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN, MPU 3TOM
dbopmynupoBath mpobOiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYULIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3HUUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYUHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX W3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYUH B
BUJIE Ta0nuIl U TpaMKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEJOBAHMUS,

cobmro1aTh MpaBmiia 0€30MacHOTO TPy/Ja MPU MPOBEICHUN MCCIICIOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, YYeOHO-MCCIIEOBATEICKOH W MPOCKTHOU
NEATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJaud C $BHO 3aJaHHONW (DU3MUECKON MOJIEeNbIo,
UCTIONB3YS (hHU3HUECKHUEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXoAUMbIe I €€ pElIeHMs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UYECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
busnuecKue BICHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHMH  y4eOHbIX  3aJlad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJSpHON MHPOpMAIUU, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

PUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOLECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
1 obecrieueHrss 6€30MacHOCTH MPU O0pallieHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOILLEH Cpele;



paboTaThb B TIpynmne C BBHIMNOJHEHHEM pAa3IMYHBIX COLHUAIbHBIX POJEH,
IUTAHUPOBaTh PabOTy TPyNIbl, PALMOHAIBHO pacHpenesTb OO0S3aHHOCTH U
IUTAHUPOBATh JEATEIHbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJeKBaTHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOM MTPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeamMeTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHHIA:

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

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsAJ, JIyd CBETA, TOUEUHBIM UCTOYHUK CBETA, AIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siJipa MpU pEUIeHUU (PU3NYECKHUX
3ajay;

pacro3HaBaTh (pU3NUECKHe SIBICHUS (IPOLECCH) U OOBSICHITh UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ICHCTBHS TOKa, B3aUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasi WHAYKUHWSA, JEWCTBHME MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM W JIBHXKYIIMMCS 3apsili, 3JEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, MPSIMOJIMHEIHOE pAcIpOCTpaHEHHE CBETa, OTpPaKeHUE, MPEIOMIICHHE,
uHTepdepennus, audpakuus W TOMSAPU3ALUs  CBETa, JTUCHEPCUs CBETa,
dbotoanekTpudeckuit 3ghext (hoTodrddhexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHENYaToro CrHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONMCHIBaTh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKUE,  JJIEKTPUYECKYIHD  NIPOBOJUMOCTh  pPA3JIMYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE sIBJIEHUS (TIPOLIECCHI), UCMOJIb3Yysl (DU3NYECKUE BETUUYHUHBDIL:
AIIEKTPUUECKUIN 3apsifi, CHJIa TOKa, AJIEKTPUUECKOE HANpsDKEHHUE, AJIEKTPUUECKOe
COTIPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABMKYIAs CUja, paboTa TOKa,
WHJYKIUST MarHUTHOTO Mojisi, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIeH, MEPUOJl M YacToTa
KojebaHuii B KoyeOaTenTbHOM KOHTYpe, 3apsil M CHiIa TokKa B IIpolecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
OTNTHYECKasl CHWJIa JIMH3BI, TIPU OMHCAHWUW TMPABWIHHO TPAKTOBATh (HU3UUCCKUN
CMBICJT HCTOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMU;

OMKUCHIBaTh M3YyUYCHHbIE KBAHTOBBIC SIBJICHUS U TIPOLECCHI, HCIOIb3Ys
bu3nYecKue BEIUMYHMHBI: CKOPOCTHh SJEKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (OTOHA, MEPUOJ TOJIypacmaaa, YHEPTUs CBSI3H
ATOMHBIX SI7IEp, TPU OINKMCAHWM TPABWIHHO TPAKTOBAaTh (PU3UUECKHA CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYCHUS W EAWHUIIBI, YKa3bIBaTh (OPMYJIBI,
CBSA3BIBAIOIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJIMYUHBI,

aHAMM3UPOBATh (PU3UUYECKHE TPOIECChI U SIBIICHUS, UCIONB3Yys (U3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIHFHOTO W MapalIeIbHOTO
COEIMHEHMs] TPOBOJHMKOB, 3akoH Jlxoyns—JleHna, 3akoH 3JIE€KTPOMArHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEMHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODWHIITeHHa s (oTodddekra,
3aKOH COXPAHEHHUS DHEPTUH, 3aKOH COXPAHCHHUS UMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHWs MAacCOBOTO YHCIA, TOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTUYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, 00JaCTH)
IPUMEHUMOCTH;

OTIpEJIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI POBOTHUKA
C TOKOM, cuJibl Ammiepa u cuibl JlopeHna;

CTPOUTH W ONHCHIBATH HM300pAXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHHUIO (PU3NYECKUX SBICHUN U
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX HM3MEPEHUMN: TMPU 3ITOM
dbopmynupoBaTth mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY H3 MPEIJIOKEHHOI0 O0O0pYyHOBaHMS, MPOBOAUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUST (U3UYECKUX BEIIUYWH, MPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/Ibl OLICHKU MOTPENIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C UCIHOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: TMPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEITUYMH B BHUAC TAOIUIl U
rpauKOB, AEIAaTh BHIBOJBI IO Pe3ybTaTaM UCCIICIOBAHMS;

coOmo/1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW U MPOEKTHOM
NESATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIIOJb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,



HEOOXOIUMBIC JUIsi €€ pelIeHUs], MPOBOIUTh PACUYEThl M OLIEHUBATh PEATBHOCTD
TOJTYYCHHOTO 3HaUeHUS (PU3MUECKON BETMYUHBI;

pemaTh Ka4eCTBEHHBIE 33Ja4: BEICTPAUBATH JIOTHUECKU HETPOTUBOPEUHBYIO
[IEMOYKY paCCYXJIEHHI C OMOpoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHUS;

UCTIONB30BaTh  NpPU  pEIIEHWH  Y4eOHBIX  33a/Ja4  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPUPOBAHHSI, HHTEPIIPETAINH
U TIpE/ICTaBJICHUsl y4eOHOM W HAYYHO-TIOMYJISIpHONW MH(OpMAIUY, TOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMy0 HH(OPMAIIHIO;

OOBSICHATh TMPHUHLMIBI JEHCTBHS MAaIlUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBUS MX 0€30MaCHOTO MCHOJIb30BAHUS B MIOBCEIHEBHOM
KHU3HU,

NPUBOAUTH IPUMEPHI BKJIa/1a POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHME IPOLIECCOB OKPYXAIOIIErO0 MHUPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

UCTIOJIB30BaTh TEOPETHYECKUE 3HAHWS 1O (PU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAILEHUHN 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 PabOTy TPYNIBl, PAMOHAIBHO paclpeneisitb OO0S3aHHOCTU W
IUTAHUPOBATh JI€ATEIBHOCTh B HECTAHIAPTHBIX CUTYAIlMsIX, aJIeKBAaTHO OLIEHUBATDH
BKJIa/1 KaX/I0TO U3 YYaCTHUKOB I'PYIIbI B PelICHHE pacCMaTpUBaeMon poOIeMbl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne ni/mn P Kontpoabnbie  IIpakTnueckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/Ibl HAYYHOI'O ITO3HAHUSA
bu6nmuoreka [JOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 0 0 hitps://m.cdsoo.rw/7f4 1bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemariia > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamiica 6 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 7 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 2 0 1 bubanorexa [HOK
’ TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOUHAMHKH ? 0 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUS BELIECTBA. 7 1 1 bubanorexa [HOK
’ da3oBbIe MEPEXOIBI https://m.edsoo.ru/7f41bf72




Uroro no pazneny

24

Paznea 4. JIEKTPOJUHAMUKA

bubmuorexa [JOK

4.1 DIEKTPOCTATHKA ? https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 351€KTpUYECKUl TOK. TOKH B 13 bubmmoreka [JOK

’ Pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pasaeny 22

Ha3Banue MmoayJist

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHOoe noje. IJIeKTpOMarHuTHast 1 ] ) bubmmoreka [JOK
’ WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHn4ecKHe U AIEKTPOMAarHuTHBIE 9 0 1 bubanorexka [HOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4yeckue U 3J1€KTPOMArHUTHBIE 5 1 0 bubmmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bbu6nuoreka [JOK
2.3 Oniia 10 0 2 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24
Paznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTH
31 OcCHOBBI crielIUaIbLHON TEOPUHI 4 0 0 bubmmoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
DNeMEeHThI KBAHTOBOU ONTUKU 5 0 0 hitps:/m.cdsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 0 1 bubmmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMEeHTHI aCTPOHOMUH U aCTPOPHU3UKHI 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o061matoniee MOBTOPEHUE 4 ngg;;fg;gg% 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE

Ne uudgposbie

Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypcsl

®dusuka — Hayka o npupoze. Hayunsie

METO/IbI TI03HAHUS OKpY:Karolero Mupa. Ponb

9KCIIEPUMEHTA U TEOPUH B MpoIiEcce

MO3HAHUS TPUPOABL. DKCIIEPUMEHT B (pHU3HKeE.

. bubmnorexa [JOK
MonenupoBanue (pU3NYECKUX SBICHUHN U 1 0 0

https://m.edsoo.ru/ff0c32e2

nponeccoB. Hayunsle runoressl. dusnueckue
3aKOHBI U TEOpUU. |'paHUIIbI TIPUMEHUMOCTHU
buznyeckux 3akoHoB. [TpuHIMI
COOTBETCTBHUSI.

Posb 1 MecTo ¢uznku B GOopMHPOBAHUN
Bbu6nmuoreka [JOK

i i 1 0 0
COBPEMEHHOI Hay4YHOI KapTUHBI MHpa, B hitps:/m.cdsoo.ru/fl0c33c6

MPAKTUYECKON ESITEILHOCTH JIOIEH

MexaHudeckoe JABHKCHUC. OTHOCHUTEILHOCTD

MEXaHUYeCKOro aBrmxeHus. Cucrema orcuéra.
Bbu6nmuoreka [JOK

T I 1 0 0
PACKTOPUA. 1ICPEMEILICHUE, TIPOCKILIA https://m.edsoo.ru/ff0c3508

MepEeMEINICHHS Ha OCH CUCTEMBI KOOpP/INHAT.
CroxkeHue nepeMenieHui.

PaBHOMEpPHOE ITPAMOIIMHEMHOE IBUKECHHUE.
I'paduku 3aBUCUMOCTH KOOPIAUHAT, CKOPOCTH, bubmmoreka [IOK
IIyTHU U [IEPEMELIEHUS MAaTEpUaIbHON TOYKH https://m.edsoo.ru/ff0c3620

OT BpEMEHH.

PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 0 0 bubmmoreka [IOK




nBmkenue. ['papuku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U
MepeMeIIeHUsT MaTEPHUATBHOU TOYKU OT
BpeMeHu. CBoOOHOE MmajieHne. Y CKopeHue
CcBOOOIHOTO ITaJICHUS.

https://m.edsoo.ru/ff0c372¢e
Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c39cc

KpuBonuneiinoe npuxxenue. [[Buxenue
MaTepUaIbHOW TOYKHU IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJIYJIFO CKOPOCTHIO. YTJI0Bas
CKOpOCTb, TMHEHAas ckopocTk. [lepron u
yactoTa obpauieHus. LlenTpocrpemurensHoe
YCKOpEHHUE.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c3ada

TexHuuecKre yCTpOMCTBA U MPAKTUYECKOE
NPUMEHEHHUE: CIUAOMETD, ABIKEHUE
CHapsJIOB, LIETIHbIE U PEMEHHBIE TIepeIayu.

[Ipuniun oTHOcUTENbHOCTH | anues.
IIepssbiit 3axkoH Hprorona. MHepuuanbubie
cucreMsbl otcuéra. Macca rena. Cua.
[TpuHmMn cynepno3unuu cui. Bropoii 3akoH
Hprotona niiga matepuanbHOl TOUKU. TpeTuid
3ak0H HpIOTOHA 111 MaTepuaibHbIX TOUEK.

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c3bed

3aK0oH BCEMUPHOTO TsAToTeHUs. Cuia TSHKECTH.
[TepBas kocMu4eckasi CKOpOCTh. TeXHUUECKHE
YCTPONCTBA U MMPAKTHYECKOE MPUMEHEHHE:
JIBI)KEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c3d00

10

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

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c3el8

11

JlaGopaTtopHnas pabora «McciaenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAOIIIX
B TIPY’KUHE U PE3HHOBOM 00pasIie, OT X

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c3el8




nedopMaIum

Tpenue. Buasl TpeHus (IoKosi, CKOJIbKECHHUSI,
kadyeHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPCHUS CKOJILXKCHUA U CUJIa TPCHUSA ITOKO4.

bubmmoreka [JOK
12 Koapduument tpenns. Cuiia COnpoTHBICHHS 1
https://m.edsoo.ru/ff0c3{76
NP ABUKEHUH TeJla B )KUJKOCTHU WM rase.
TexHUUecKre yCTPOMCTBA U MPAKTUYECKOE
MIPUMEHEHNE: MOAIINITHUKY.
[TocTynarenbHOE 1 BpaniaTelbHOE TBUKEHHE
13 a0COIOTHO TBEPAOTO Tella. MOMEHT CHITBI bubmmoreka [JOK
OTHOCHUTEJIBHO OCH BpaieHus. [1imeuo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecUsl TBEPAOTO Tea.
NMnynbe MaTepruanbHON TOUKHM (Tena),
CHUCTEMbI MaTepUANIbHBIX TOYeK. MITybc
CUJIbl U U3MEHEHUE UMITYJIbCa TeJa. 3aKOH
Bbu6nmuoreka [JOK
14 COXpaHEHHUs UMITyjbca. PeakTuBHOE
. https://m.edsoo.ru/ff0c43d6
JIBWKEHHE. TeXHUUYeCKne yCTpoiCcTBa U
MIPaKTUYECKOE IPUMEHEHUE: BOJOMET,
JBUJKECHHE PAKET.
bubmmoreka [JOK
15 Pabora cribl. MOLIHOCTE CUIIEL. H
https://m.edsoo.ru/ff0c4502
Kunernueckas sHeprusi MaTepuaaibHOU TOUKH.
Teopema 00 M3MEHEHHH KHHETUYECKON
sHepruu. [loTeHnnanpHas sHeprus.
16 [ToTeHManbHas HEPTUs ynpyro bubmorexa HOK
. YIpYr https://m.edsoo.ru/ff0c461a
neOpMUPOBAHHON MPYKUHBI.
[MoTennmansHas SHEPTHsl TENa BOIU3U
MOBEPXHOCTU 3EMIIU.
17 IToreHnMagbHEIE M HENIOTEHIIUAILHEIE CHJIBI. bu6mmoreka [IOK




CBs13b pabOTHI HEMOTEHIIUAIBHBIX CHIT C
U3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3AKOH COXPaHEHUs
MEXaHUYECKOW dHEepruu. TexHuuecKne
YCTPOMCTBA U MPAKTHYECKOE IPUMEHEHHE:
KOIEp, NPYKUHHBINM IUCTOJIET.

https://m.edsoo.ru/ff0c478¢c

18

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
JlaGopaTtopHnas padota "M3ydeHue abCoIOTHO
HEYMPYTroro yaapa ¢ IMOMOIIIbIO IBYX
OJIMHAKOBBIX HUTSHBIX MasTHHKOB'"

19

Ob6o6maromuit ypok «KunemaTtuka.
JnHamuka. 3aKOHbI COXpAaHEHUSI B MEXAHUKE»

20

KonTtponsHas pabora no teme «KunemaTuka.
Jlunamuka. 3aKOHbI COXpaHEHHsI B MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U X ONBITHOE
o0ocHoBaHUE. BpOyHOBCKOE BUKEHHE.
Huddyzus. Xapaktep IBUKCHUS U
B3aMMO/JICHCTBHUS YaCTUL BelecTBa. Moaenu
CTPOEHHUSI ra30B, JKUAKOCTEH U TBEPABIX TEI U
00BSICHEHUE CBOICTB BEIIECTBA HA OCHOBE
3TUX MoJiener. Macca u pa3Mepbl MOJIEKYJI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Temneparypa u e€ usmepenue. lllkana
teMriepatyp Llenscus. [llkana remneparyp
KenbBuHa.

23

I"a30BbIe 3ak0HBI. M301po1IeCChl B M€aTbHOM
ra3e C IOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA.
I'paduueckoe npepcraBIeHNE H3OMPOIIECCOB:
U30TEpMa, U30X0pa, n300apa.

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




24

KOJII/I‘IGCTBO BCIICCTBA. HOCTO}IHHa}I
ABoraapo. Mozenb uaeaabHOro rasa.

25

VYpasaenue Mengneneesa—Knaneiipona. 3akoH
JlanbToHa.

26

TexHuuecKre yCTpOMCTBA U MPAKTUYECKOE
PUMEHEHUE: TEPMOMETP, OapoOMETp.
JlaGopaTtopHas pabdota "Onpezenenne Macchl
BO3/yXa B KJIACCHOW KOMHATE Ha OCHOBE
U3MEepeHui 00beMa KOMHATHI, TaBJICHUS U
TEMIEPATyphl BO31yXa B HEN"

27

AOcoiroTHas TeMIlepaTypa Kak Mepa cpeaHein
KMHETUYECKOM SHEPTUU TETJIOBOTO JBUKECHHUS
YacTHII rasa.

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

28

OcHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH HIealbHOIO rasa.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c4fde

29

TepmoauHamuueckas cucreMa. BHyTpeHHs s
SHEPIUsi TEPMOJUHAMUYECKON CUCTEMBI U
crnioco0sl e€ n3meHenus. Konnuectro
TEIUIOTHI U paboTa. BHyTpeHHsIs sHEeprust
OJIHOATOMHOTO MJI€aIbHOTO rasa.

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c5952

30

Buasl Tenonepenaun: TEIONPOBOIHOCTb,
KOHBEKLHUS, U3JIy4eHHE. Y IeTbHas
TENI0EMKOCTh BemecTBa. KonmmduecTBo
TETJIOTHI TIPH TETUIONepenaye.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c5¢36

31

JlaboparopHas paboTta "M3Mepenue yaenbHOMi
TErI0EMKOCTH "

32

[Tonsitue 06 aguadaTHOM mporiecce. [lepBriii
3aKOH T€PMOIMHAMHKH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5efc




[IpuMeHeHue nepBoro 3aKkoHa

33 TEPMOJMHAMUKHU K U30IPOIIECCAM.

34 I'paduueckas uaTepnipeTanus paboThI rasa.

35 BTopoii 3aKOH TEpMOAVMHAMUKH. bubmmoreka [JOK
HeobpatumocTh MpoIieccoB B MpHUPOJIE. https://m.edsoo.ru/ff0c6230
TeroBbie MamvHbL. [[puHIUIIBL AEHCTBUSA
TeruIoBbIX MamuH. [IpeoOpa3oBanus YHEPTUN

16 B TEIUIOBBIX MamuHax. Koadduument bubmmoreka [JOK
MIOJIE3HOT'O NEUCTBUS TEIJIOBOM MAIlIMHEL. https://m.edsoo.ru/ff0c600a
[uxn Kapro u ero ko3 uimeHT nose3Horo
NEUCTBUSL.

DKoJoru4YecKue mpoOIeMbl TEILIOIHEPTETUKH.
TexHUuecKre yCTpOMCTBA U MPAKTUYECKOE

37 MIPUMEHEHHUE: IBUTATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOUIbHUK,

KOHIHUIIMOHED.

18 AOCOIIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bubmuorexa [JOK
BO3Ayxa. HachlleHHBIN nap. https://m.edsoo.ru/ff0c64d8
JlaGoparopHas pabota "M3mepenue bubnuoreka [IOK

39 . "

OTHOCUTEJIBHOM BIIAJKHOCTH BO3/1yXa https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannnueckue u

40 amopdHbIe Tea. AHU30TPOIHS CBOMCTB bubanorexa [HOK
KpuCTauioB. KuIKre KpUCTAIIIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUabl.

[TnaBneHue u KpucTaumM3anus. Y aenbHas Bbu6nmuoreka [JOK

41 tertoTa riaBneHust. Cyomumanus. https://m.edsoo.ru/ff0c63b6

[TapooOpa3oBanre U KOHIEHCAITUS. bu6mmoreka [IOK

Ucnapenue u kunenue. Y nejbHasi TEIJIOTa

https://m.edsoo.ru/ff0c6708




napooOpa3oBaHus. 3aBUCUMOCTb
TEMITEPATYpPbl KUIICHHS OT JTaBJICHHS.

VYpaBHeHue TeroBoro 6ananca. TexHuueckue
YCTPOMCTBA U MPAKTUYECKOE IPUMEHEHUE:!
TUTPOMETP U IICUXPOMETP, KAJTOPUMETP,

Bbu6nmuoreka [JOK

42 TEXHOJIOTUH ITOJYYEHUS] COBPEMEHHBIX https://m.edsoo.ru/ff0c6820
MaTepHaJioB, B TOM YHCJI€ HAHOMAaTEPHAJIOB, U
HaHOTEXHOJIOTHU.

Ob6o06maromuit ypok «MosnekynsipHas

43 ¢u3uka. OCHOBBI TEPMOAMHAMHUKH. bubmmoreka [IOK
Arperartnbie coctosiHus BemiecTBa. Da3oBbie https://m.edsoo.ru/ff0c6938
epexoabph)

KonTtponbHas pabora o Teme

44 «MonexynsipHas ¢puznka. OCHOBBI bubnuoreka [IOK
TEPMOJMHAMUKU. ATPETraTHbIE COCTOSHUS https://m.edsoo.ru/ff0c6a50
BeniecTBa. Pa3zoBbIe IEPEXOABI»

DJIeKTpU3anus Tel. DNEKTPUUECKU 3apsi.
JIBa BUJa DIEKTPUUECKUX 3apsi0B.
[IpoBOIHMKH, TUDITIEKTPUKH U
45 HOJIYIPOBOJHUKH. 3aKOH COXPaHEHUS bubmmorexa HOK
https://m.edsoo.ru/ff0c6bec
IEKTPUUYECKOTO 3apsiia. TexHuyeckue
YCTPOMCTBA U MPAKTHYECKOE IPUMEHEHHE:
3JIEKTPOCKOI, JIEKTPOMETP.

46 B3aumopeiictBue 3apsnoB. 3akoH KynoHa. bubmmoreka [JOK
TodeuHblil JIEKTPUUYECKUI 3apsi. https://m.edsoo.ru/ff0c6ced
OnekTpuyeckoe nosie. Hanpsok€HHOCTD

47 aneKTprudeckoro noiis. [lpuHnun bubanorexa HOK

CYNEPNO3HUIMHU JIEKTPUUECKUX Toer. JInHnn
HaNPsLKEHHOCTHU AJIEKTPUYECKOTO MOJIA.

https://m.edsoo.ru/ff0c6df2




48

HpOBOZ[HI/IKI/I W JUDJICKTPHUKU B

OJICKTPOCTAaTUYCCKOM IIOJIC. ,HI/IBJ'IGKTpI/I‘IeCKaﬂ

IMPOHUI[ACMOCTE.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7018

49

Pabora cnit 31eKTpocTaTuYecKoro moJsl.

50

ITorennuan. Pa3HoCcTh MOTEHIINAIIOB.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6100

51

OnexrpoéMmkocTs. Konnencarop.
DNeKTpOEMKOCTD TIOCKOTO KOHJICHCATOPA.
OHeprus 3apsHKEHHOT0 KOH/IGHCATOopa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

52

TexHUUecKre yCTPOMCTBA U MPAKTUYECKOE
MPUMEHEHHUE: JIEKTpOoCcTaTuYecKas 3alluTa,

3a3eMJICHHE JIEKTPOIPUOOPOB, KOHACHCATOP,

KOIUPOBAJIbHBIN alIapar, CTpyHHBII
IIPUHTED.

53

DJIEKTPUUYECKUH TOK. Y CIIOBUS
CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA.
Hcrounnkm Toka. Cruna Toka. IlocTosHHEIH
tTok. Hanpsbxenue. 3akon Oma st yuactka
Henu. DIEKTPUYECKOE COMPOTUBIICHHUE.

VY 1enpHOE CONPOTHUBIIEHUE BEILIECTBA.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c 7410

54

[TocnenoBarenbHOE, MapaLIeIBLHOE,
CMEIIIAaHHOE COCTMHEHHE TIPOBOTHUKOB.

55

TexHUUecKre yCTPOMCTBA U MPAKTUYECKOE
NPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocrat, HICTOYHUKH ToKa. JlabopaTopHas

paborta «/3ydyeHre cMenaHHOTO COeTMHEHUS

PE3UCTOPOB»

56

Pa6ota anekTpudeckoro Toka. MonHoCTh




QJICKTPHUYCCKOI'0 TOKA.

57

3akoH /[xoyns—JIenna. Texanueckue
YCTPOMCTBA U MPAKTHUYECKOE MPUMEHEHHE:
3JIEKTpOHATpeBaTeIbHbIE IPHUOOPHI,
AIEKTPOOCBETUTEIHHBIC TPUOOPHI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

DNEeKTPOABMKYIIAs CUJla U BHYTPEHHEE
COTNPOTUBIIEHUE UCTOYHHKA TOKA.

59

3axon Oma aJ1s MOJTHOM (3aMKHYTOM)
3NEeKTpUYecKol 1enu. KopoTkoe 3ambIKaHMeE.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

60

JlaGopatopHas pabora «3mepenue
NEKTPOJABMKYILEH CUIIBI HCTOYHUKA TOKA U
€r0 BHYTPEHHETO COIPOTUBIICHUS

61

DJIEKTPUUYECKUH TOK B paCTBOpaX M pacIiiaBax
3JIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS
aucconmanus. Jiekrponu3. Texnuueckue
YCTPOMCTBA U MPAKTHUYECKOE MPUMEHEHHE:
raJIbBaHHUKaA.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

62

DJIEKTPUYECKUI TOK B Ta3ax.
CamocTosATENbHBIN 1 HECAMOCTOSATEIbHBII
paspsan. Monnus. [lna3ma. DnexkTpudeckuit
TOK B BakyyMme. CBOICTBa 3IE€KTPOHHBIX
My4YKOB. T€XHUYECKHE YCTPOUCTBA U
[IPaKTUYECKOE IPUMEHEHNE: BAKYYMHBIN
O/,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be
Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DnEeKTpOHHAsk IPOBOAUMOCTb TBEPIBIX
METAJUIOB. 3aBUCHMOCTh COIIPOTUBJICHUA
METAJUIOB OT TEMIIEPATYPBHL.
CBepXIpOBOANMOCTb.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c82ba




[MonynpoBonuuku. CoOCTBEHHAS U
IpUMECHask TPOBOAUMOCTh
MOJIYNPOBOIHUKOB. CBOKCTBA p—n-Miepexoa.

64 [ToryripoBOTHUKOBBIE IPUOOPHI. 1 bubanorexa [HOK
TexHUuecKre yCTpOMCTBA U MPAKTUYECKOE https://m.edsoo.ru/ff0c84ae
NIPUMEHEHUE: TEPMOMETP COIIPOTHUBIICHUS,

TEPMHCTOPHI ¥ POTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN TUOJ.
O6006marmuil ypok «JIeKTpoCcTaThKa.
65 HOCT;];JIHHITﬁ 3J'IyeI:<TpI/I‘IeCKI/II711) ToK. Toku B 1 bubmorexa HOK
https://m.edsoo.ru/ff0c8a8a
PA3JINYHBIX CpCaAX»
KoHnTtponbHast pabota 1mo Teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubmmoreka [JOK
3JIEKTPUYECKHI TOK. TOKH B pa3uyHbIX https://m.edsoo.ru/ff0c8c56
cpenax»

67 O6o6maromuii ypok mo temam 10 kiacca 1

N bu6mmoreka [IOK
68 O6o6maromuii ypok mo Temam 10 kiacca 1 https://m.odsoo.r/f0c8 fbe
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KITACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
ITocTosiHHEBIE MarHUTEL. B3auMoaeiicTBue
MOCTOSTHHBIX MarHuToB. MarHuTHOE MOJIe.
Bekrop MaruuTHON MHAYKUMU. [[puHImMn
CVIEDIIOS N osteii. T 1 0 0 bubnnorexa [HOK
TIEPIIO3UIIMHA MarHUTHBIX Moyiel. JInHum
ymep N . https://m.edsoo.ru/ff0c9778
MarHuTHoM uHaykuuu. Kapruna nunuii
MarHUTHOM MHAYKIIMH MOJIsl TOCTOSIHHBIX
MarHMuTOB.
MarnuTHOE 1oJie TPOBOJHUKA C TOKOM.
Kaptuna nuHui MHAYKIWKA MarHUTHOTO TOJIS
JUTMHHOTO MPSIMOTO MPOBOJAHUKA U
3aMKHYTOT'O KOJIBIIEBOTO ITPOBOTHUKA
’ bubmunorexa [JOK
KaTylmku ¢ TokoM. OnbIT Dpcrena. 1 0 0
. https://m.edsoo.ru/ff0c98fe
B3aumoneiicTBue NpoBOIHUKOB C TOKOM.
TexHUUecKre yCTPOMCTBA U MPAKTUYECKOE
PUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHMTHI.
Cuna Ammepa, €€ MOJlyJIb U HallpaBJICHUE.
. bubmnorexa [JOK
TexHUUecKre yCTPOMCTBA U MPAKTUYECKOE 1 0 0
https://m.edsoo.ru/ff0c9acO
PUMEHEHHUE: JIEKTPOIBUTATEb.
JlaboparopHas pabota «lccrnenoBanme
. bubmuorexa [JOK
JIEHCTBHSI IIOCTOSIHHOTO MarHUTa Ha paMKy C 1 0 1
https://m.edsoo.ru/ff0c9acO
TOKOM
Cuna JlopeHua, €€ MOy/b U HalIPaBJICHUE. 1 0 0 bubmmoreka [IOK




JIBr>KeHME 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJTHOM MarHUTHOM 1oJjie. PaboTta cuibl
Jlopenua. TexHuueckue yCTpoucTBa u
MPAKTUYECKOE MPUMEHECHHE: YCKOPUTETU
3JIEMEHTaPHBIX YACTHII.

https://m.edsoo.ru/ff0c9df4

SIBIIeHUE DNEKTPOMAarHUTHOW UHAYKIWH.

Bbu6nmuoreka [JOK

6 IToTok BEKTOpa MArHUTHON MHIYKIIHH. hitps-//m.cdsoo.ru/f0cal 50
[IpaBuno Jlenna.

7 JlaGopartopHas pabota «/ccnenoBanue bubnuoreka [IOK
SIBJICHUS DJICKTPOMATrHUTHON UHIYKIUW» https://m.edsoo.ru/ff0cal50
DIIEKTPOABMIKYIIAS CUJIa UHAYKIUH. 3aKOH
3JIEKTPOMArHUTHON MHIAYKIMU Dapajes.

2 Buxpeoe a1ekTpudeckoe 1oie.

DNEeKTPOABUKYILAS CUIA UHIYKIUU B
MIPOBOJIHUKE, IBHXKYIIEMCS MTOCTYMATENbHO B
OJIHOPOJIHOM MarHUTHOM TMOJI€.
NHAyKTUBHOCTD. SIBIIEHUE CAMOMHIYKIUH.
DNEKTPOABUKYILAS CHUIIA CAMOMHAYKIUH.

9 OHeprus MarHUTHOT'O NOJISl KaTyIIKH C bubnumoreka [IOK
TOKOM. DJIEKTPOMArHuTHOE TOoJI€. https://m.edsoo.ru/ff0ca600
TexHu4eckue yCcTpoiuCcTBa U MPaKTUIECKOe
IIPUMEHEHNE: NHIYKIIHOHHAs [1€Yb.

10 O6o6mmaromuii ypok «MarauTHoe modie. bubnnorexa [HOK
DNIEKTpOMarHuTHasE UHYKIUSD) https://m.edsoo.ru/ff0cab82

1 KoHnTtponbHas pabota mo teme «MarHutHoe bubnnorexa [HOK
noJsie. DIEKTPOMarHuTHAs HHAYKIHSI https://m.edsoo.ru/ff0cad58
Koneb6arensnas cucrema. CBoOOJHBIC

12 MexaHW4YecKue Kojiebanus. ['apMoHnyeckue bubmmorexa [TOK

KOJIeOaHusl.

https://m.edsoo.ru/ff0caf06




[Tepuon, yactora, ammuTyna u ¢asa

13 KoJieOaHuil. Y paBHEHHE TapMOHUYECKUX
Kosie0aHui.

14 [IpyxvHHBIA MasTHUK. MaTeMaTH4eCKUN bubnuoreka [IOK
MasiTHUK. https://m.edsoo.ru/ff0caf06
JlaGopaTtopHnas pabora «McciaenoBanue

15 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUA bubanorexa [HOK
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl https://m.edsoo.ru/ff0caf06
rpy3a»

[IpeBparienue sHEpPruu Npu rAPMOHUYECKUX

16 koneOanusx. [IpencraBieHue o 3aTyxarmux bubmuorexa [JOK
KoJieOaHusX. BeIHYXIEHHbIE MEXaHHYECKUE https://m.edsoo.ru/ff0cb9c4
konebanus. PezoHanc.

Koneb6arenbupiii kKoHTYp. CBOOOHBIC
3JIEKTPOMAarHUTHbIE KOJeOaHus B UACaTbHOM

17 KOJIe0aTeIbHOM KOHTYpPE. AHAJIOTHS MEXKTY bubmorexa HOK

https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U 3JIEKTPOMAarHUTHBIMU
konebanusmu. ®opmymna TomcoHa.
3aKOH COXpaHEHHsI SHEPTUU B UI€aTbHOM
18 KoJieOaTeIbHOM KOHTYpe. BeIHYX1eHHBIC bubmmorexa [TOK
https://m.edsoo.ru/ff0cbb86
3IEKTPOMAarHUTHbIE KOJIeOaHusl.
[lepemennslii Tok. CHHYCOUIANbHBIN

19 MIEPEMEHHBIN TOK. MOIHOCTh NEPEMEHHOTO bubmmoreka [JOK
TOKa. AMIUTUTYJTHOE U JEHUCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAYEHUE CUJIBI TOKA M HAIPSHKEHHUS.

Tpauchopmarop. [IpousBoacTBo, nepenada u
20 noTpeOIeHne SJIEKTPUIECKON SHEPTHH. bubmmoreka [IOK

DKOJIOTUYECKUE PUCKU MIPH TPOU3BOJICTBE
anekTpodHeprun. Kynbrypa ncnonb3oBanus

https://m.edsoo.ru/ff0cc324




3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.
TexHUUecKre yCTPOMCTBA U MPAKTUYECKOE
NPUMEHEHHUE: AIEKTPUIECKUI 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JINHUU
3JeKTponepeaay.

21

Mexanunueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Cxkopocthb
pacnpocTpaHeHus U IJTUHA BOJIHBI.
[Toniepeunblie ¥ MPOJIOJIbHBIE BOJIHBI.
WNurtepdepentius u qudpakius

MEXaHUYECKUX BOJH. 3BYK. CKOPOCTb 3BYKa.

I'pomkocTs 3ByKa. Beicota Tona. TemOp
3BYKa.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cca54
bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

22

DJIEKTPOMArHUTHBIEC BOJIHBI. Y CJIOBUSA
W3JTYYEHHS JIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuenranus BektoposB E, B, v B
3JIEKTPOMarHuTHOU BoJjiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MPEOMIICHUE, TTOJSIPU3ALNS, TUPPAKIIHS,
untepdepeniusi. CKoOpocTh
3JIEKTPOMAarHuTHBIX BOJH. [IIkana
3JIEKTPOMArHUTHBIX BOJIH. [[prumeHeHnne

OJICKTPOMAardiuTHBIX BOJIH B TCXHHUKE U 6BITy.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0ccfe0

23

HpI/IHI_II/IHBI paaruoCBA3U U TCICBUACHUS.
Pagunonokanus. D1eKTpOMarHuTHOE
3arpsisHEHNE OKPYXKaIoUIeil cpebl.
TexHUUecKre yCTpOMCTBA U MPAKTUYECKOE
MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YJIbTpPA3BYKOBasd JUArHOCTHKA B TCXHUKEC U




MEJUIIMHE, Pajap, paIuonpUEMHUK,
TeJEeBU30p, aHTeHHa, TenedoH, CBY-neys.

24 O6o6mmaromuii ypok «KonebaHus 1 BOJIHBI)
bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc6f8
25 KonTtponbHas padora «KoneGanus u BOITHBD»
Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cf610
I'eomerpuueckas onrtuka. [Ipsamonunelinoe
pacnpocTpaHeHue CBeTa B OAHOPOIHOM
26 cpene. JIyud cBera. ToueuHbII ICTOUYHUK bubmmoreka [JOK
cBeta. OTpakeHue cBeTa. 3aKOHbI https://m.edsoo.ru/ff0cd350
oTpakeHus ceera. [loctpoenue
U300pakeHHI B TUIOCKOM 3€pKalie.
bu6mmoreka [IOK
[Ipenomiienne cBeta. 3aKOHBI IPETOMIICHUS
N https://m.edsoo.ru/ff0cd4e0
cBeTa. AOCOJIOTHBIN MOKa3aTesb
27 npesnomienus. [lonHoe BHyTpeHHee bubmmorexa HOK
P H . yIp https://m.edsoo.ru/ff0cd67a
otpaxkenue. [IpenenbHbIN yroi NOIHOTO
P ben T bubmuorexa [JOK
BHYTPEHHETO OTPaKEHUS.
yIp P https://m.edsoo.ru/ff0cd7f6
)% JlaboparopHas pabota «3mepenue bubanorexa [HOK
TIOKAa3aTeIIsl IPEIOMIICHUS CTEKIIAY https://m.edsoo.ru/ff0cd67a
Cobuparoliue 1 paccerBaronIfe JUH3bI.
29 Tonkas nuH3a. POKYCHOE PaCCTOSHUE U
ONTHYECKasi CUJIa TOHKOU JIMH3BI.
[TocTpoenue n3o0paxeHui B COOUpAIOMUX 1
paccenBaronux JuH3aX. Popmyiia TOHKOH
. bu6mmoreka [IOK
30 JIMH3EL. YBEIIMUEHHUE, TaBaeMoe JIUH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOMN
OITHKHU.

https://m.edsoo.ru/ff0cddle




31

JlaboparopHas pabota «lccrnenoBanue
CBOMCTB M300paXECHUH B JTMH3AX)»

32

BomnnoBas ontuka. HTepdepenus ceera.
KorepenTHble UCTOYHUKHU. Y CITOBUS
HAOJI0/IEHUSI MAKCUMYMOB U MUHUMYMOB B
uHTEp()EPEHIIMOHHON KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

33

Hudpaxmus ceeta. Audpakimontas
pemérka. YcioBre HabIIOISHUS TTIaBHBIX
MaKCHMYMOB TIPU MaICHUN
MOHOXPOMaTHYECKOTO CBETa Ha

T (HPaKIIMOHHYIO PEIIETKY.

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ced22

34

Hucniepcus cBera. CI0OXHBIN cocTaB 6e10r0
ceera. L{ger. [lomspusanus ceera.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

TexHUuecKkre yCTpOMCTBA U MPAKTUYECKOE
IpUMEHEHHUE: OUKH, JIyna, oroanmapar,
MPOEKIMOHHBIN anmnapar, MUKPOCKOII,
TEJIECKOII, BOJIOKOHHASI OITHKA,
TUu(dpaKIUOHHAS PEIIETKA, TIOJSIPOUSI.

36

['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU
MexaHuku. [locTynaTel ciennaibHON TEOPUH
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTH MOTYJISI
CKOPOCTH CBETa B BaKyyMe, IPUHIUIT
OTHOCUTENIbHOCTU DUHILTEHHA.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENHHOCTh OJTHOBPEMEHHOCTH.
3ameyieHre BpEeMEHH U COKpaIlleHUE JJTUHBI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfad42

38

OHeprus U UMIYJIbC PEISITUBUCTCKON
YaCTHILIBL.

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0cfc68




CBs13bp Macchl € S3HEPTUEN U UMITYJILCOM

39
PETMATUBUCTCKON YaCTHUIIbl. DHEPTHS TTOKOS.
®otonsl. opmyia [1nanka cBs3u dHEPrun

40 ¢oTOHA C €ro 4acTOTOW. DHEPTHsl U UMITYIIEC bubmmorera LHOK

’ p Y https://m.edsoo.ru/ff0cfel6
doroHa.

A1 OTtkpeiTHE U HccienoBanue Gorodddexra. bubmuorexa [JOK
Onbitel A.I'. Cronerosa. https://m.edsoo.ru/ff0cffc4
3akonbl porodddexra. YpaBHEHHE bubmorexa LOK

. - https://m.edsoo.ru/ff0d015e

42 Ounmrenta s poroaddexra. «Kpacnas

o b bubmuorexa [JOK
rpanuiay Goroaddexra
panmi https://m.edsoo.ru/ff0d0302

13 Hasnenue ceera. Onbitel [1. H. JIebenenra. bubmmoreka [JOK
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue yCcTpoiuCcTBa U MPaKTUIECKOE

44 npuMeHeHue: GoTo3JIeMeHT, (POToaaTUHK,

CoJTHEYHas OaTapesi, CBETOIUO/T
Mogens atoma Tomcona. OnbBITE
45 Pezepdopna o paccessHUIO 0-9aCTHIT bubmorexa LOK
pOOP P ’ https://m.edsoo.ru/ff0d091a
[InanerapHas Mozeib aToMa
[Toctynatel bopa. M3ny4yenue u norjomeHue

46 (GbOTOHOB MpU Mepexo/ie aToMa C OAHOTO bubmmoreka [JOK
YPOBHS SHEPTUU Ha APyroi. Buael cnekTpos. https://m.edsoo.ru/ff0dOafa
CnekTp ypoBHEM HEPrur aToma BOA0OpOa.

47 JlaGopatopHas pabora «Habnronenue bubmmoreka [IOK
JIMHENYaTOro CIEeKTpa.» https://m.edsoo.ru/ff0dOafa
BousiHOBBIE CBOMCTBa yacTul. BoyiHbl e

N N bu6mmoreka [IOK

48 Bpoitnsa. KopnyckynsspHO-BOIHOBO

AyaJIn3M. CnoHTanHOE U BBIHYKICHHOC

https://m.edsoo.ru/ff0d0ca8




u3ilydeHue. TeXHUYecKkre yCTporuCTBa U
MPAKTUYECKOE MPUMEHEHHUE: CIIEKTPAIbHBIN
aHau3 (CEKTPOCKOIT), JIa3ep, KBAHTOBBIN
KOMIIBIOTED.

49

OKCHEpUMEHTHI, JOKA3bIBAIOIINE CII0KHOCTh
cTpoeHus sapa. OTKpbITHE
pamuoaktuBHOCTU. OMbITH Pe3epdopaa mo
OTIpe/IeNIEHUIO COCTaBa PaIMOaKTUBHOTO
n3nyaenus. CBoricTBa anb(da-, 6eTa-, ramma-
u3yyeHus. BnusHue painoakTHBHOCTH Ha
YKUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
HelTpoHa. Hykinonnas monens sapa
Ieitzen6epra—Banenko. 3apsi sapa.
Maccosoe uucio sapa. M3otomnsl.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

50

Anbda-pacniaz. DNEKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JIy4eHHe. 3aKOH PaJM0aKTUBHOIO pacnaja.
DHeprusi CBSI31 HYKJIOHOB B sijipe. SlepHbie
cuibl. Jleext maccol aapa. SnepHbie
peakuuu. Jlesenre u cunaTe3 saep. SaepHbii
peaktop. Tepmosinepusiii cuates. [IpoGiemsl
Y NIEPCHEKTUBBI AJIEPHON SHEPTETHKHU.
DKOJOTHYECKUE ACTIEKTHI SAICPHOU
SHEPIeTHUKHU.

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

51

DneMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. MeToibl HAOMIOACHUS U
PEruCTpALMK 3JIEMEHTAPHBIX YaCTHL.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
EnuncTBO (hnsznyeckoit KapTHHBI MHpa.

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0d0e38




TexHu4eckue ycTpoiucTBa U MPaKTUIECKOe
IIPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHasi bomoOa.

52

JlaboparopHas pabota «MccrnenoBanme
TPEKOB YacTHII (II0 TOTOBBIM (hOTOrpadusim)»

53

O6o6maromuii ypok «KBaHToBas pusukar

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

54

KonTtponbnas pabora «KBanToBas husuka»

55

Otanbl pa3BuTUsA actpoHoMud. [IpukinanHoe
U MUPOBO33pEHUYECKOE 3HAUCHHE
actpoHomuu. Bu 3BE31HOTO HEOA.
CosBes3ausi, spkue 3BE31bl, MIIaHEThI, UX
BUiuMoe ABuxkeHue. ColnHeuHas cuctema.

56

Comnnie. ConHeuHas akTUBHOCTE. VICTOYHUK
sHepruu CoyHIA U 3BE3I.

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
JnarpaMma «CIeKTpajbHbIN KIIACC —
CBETUMOCTBY». 3BE3/IbI ITIABHOM
MTOCJIEIOBATEILHOCTH. 3aBUCUMOCTE «Macca
— CBETUMOCTBEY JIJIs 3BE3T TIIaBHOM
MOCJIEA0BATEIbHOCTH. BHYTpEeHHEE CTpoeHne
3B&31. COBpEMEHHBIE MIPEACTABICHUS O
MPOUCXO0XKACHUH U 3Botounu CoJlHIa U
3BE3]1. DTaIbl )KU3HU 3BE3 .

58

Mueunsiii [1yTh — Hamia ["anakTuka.
IMonoxenue u nrxenue CoyHIIa B
lNanaktuke. TUIBI ralakTHK.
Pannoranaktuku u kBazapsl. UEpHbIE ABIPHI B
sIIpax rajakTHK.




59

Bcenennas. Paciimpenne Beenennoil. 3akoH
Xab6ma. Pa3zoeranue ranaktuk. Teopus
Bonbiioro B3peiBa. PennukToBOE H3TydeHUE.

60

MacmtabHas cTpykTypa BeeneHnoii.
Meraranakrtuka.

61

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

62

Ob6o6maromuit ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COMAIbHOM M STHISCKOMN
cdepax AesITENbHOCTU YelIOBEKa

63

O6o6maromuii ypok. Pons u mecto Gpusuku
1 aCTPOHOMUU B COBPEMEHHOHN HAy4YHOUN
KapTUHE MHpa

64

O6o6maromuii ypok. Pois ¢pusndeckoii
Teopuu B GOpMUPOBAHNH NPEICTABICHUN O
¢u3nueckoil kapTUHE MUpa

65

O6o06maromuii ypok. Mecto pu3nvecKoit
KapTUHBI MUPA B 00IIEM PsTy COBPEMEHHBIX
eCTeCTBeHHO-HaY‘-IHBIX HpeI[CTaBJ'IeHI/II\/'I (0)
npupojie

66

Pe3epBHbIil ypok. MaruuTHOE TI0JI€.
DNEeKTPOMarHUTHAs MHIYKIIHS

67

PesepBHeiit ypok. Konebanus u BOJTHBI.
Onruka.

68

Pesepnbriii ypok. KBantoBas ¢usnka.
DNEMEHTHI aCTPOHOMUU U acTpOPHU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




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

» dusuka, 11 kmacc/ I'eaaenmreitn JI.3., bynatosa A.A., Kopuunses W.H.,
Komkuna A.B., OGmiecTBO ¢ orpaHndeHHO#N 0TBeTCTBeHHOCThI0 « BUHOM.
JlabopaTopus 3HaHMI; AKITMOHEpHOE 0011ecTBO «I31aTENBCTBO
«IIpocsemenune»

» Gusuka. 10 kimacc. bazosiit u yriny0néunsiit ypoau / I'enaenmreitn J1.9.,
bynarosa A.A., KopamiseB U.H., Komkuna A.B., O61iecTBo ¢ orpaHiYeHHON
oTBeTcTBeHHOCTHIO «BUHOM. Jlabopatopust 3HaHUN»; AKIIMOHEPHOE OOIIECTBO

«3marensctBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

» Gusuka. 10 kimacc. ba3oBsiii 1 yrinyOaeHHbINH ypoBHU. 3a1auHuK / ['eHaeHmTenH
JI.D., bynatoBa A.A., KopaunseB U.H., Komkuna A.B., O6miecTBo ¢
OTpaHUYECHHOU O0TBETCTBEHHOCTHI0O « BMMHOM. JlaGopatopus 3HaHUI;
Axunonepnoe o6mectso «M3narensctBo «IIpocsemenne

» ®usuka. 11 knacc. ba3zoBslii 1 yrinyOieHHBIH ypOBHU. 3aJa4HUK /
I'ennenmreiin JI.O., BynatoBa A.A., Kopuunses U.H., Komknna A.B.,
OO6m1ecTBO ¢ orpaHnueHHON 0TBeTCTBeHHOCTHhI0 « BMMTHOM. JlaGopatopus
3HaHUIY; AkimoHepHoe oOiecTBo «M3aarenbctBo «lIpocBemienne»

» Guzuka. 10 knacc. Terpanp nis nabopatopHbix padoT / I'ennenmreit J1.9.,

bynarosa A.A., KopaunseB U.H., Komkuna A.B., O61iecTBo ¢ orpaHu4eHHOMI



otBeTcTBeHHOCTHI0O « BMHOM. JlaGopatopust 3HaHU»; AKIIMOHEPHOE 00IIIECTBO
«M3parenscTBO «IIpocBenieHne»

» ®dusuka. 11 knacc. Terpanapb qy1s madbopaTtopHsix padot / ['enaenmreiin JI.O.,
bynarosa A.A., KopamiseB U.H., Komkuna A.B., O61iecTBo ¢ orpaHuYeHHON
otBeTcTBeHHOCTHI0O « BMHOM. JlaGopatopust 3HaHU»; AKIIMOHEPHOE 00IIIECTBO
«3marensctBo «lIpocBemenre»

» ®usuka. 10 kimace. CamocTosTeIbHBIE W KOHTPOJBHBIE paboThl / JI. D.
I'ennpenmreiin, JI. A. Kupuk.

» Guzuka. 11 knacc. CamocToATeNbHBIE U KOHTPOJIbHBIE paboThl / JI. .
I'enpenmreiin, JI. A. Kupuk.

» ®usuka. 10 knacc. ba3oBsiii n yrinyonéHHbI ypoBHU. MeToanueckoe nocodue ¢
yKa3aHUSAMH K PEIICHUIO 3a/1a4 MOBBIIeHHOHN TpyaHoctu / JI. O. 'enneHmreii,
A. A. bynarosa, A. B. Komikuna, Y. H. Kopauiibes.

» Gusuka. 11 kimacc. ba3oBsiit v yriny0a€HHbIN ypoBHU. MeToarYeCKOe TOCOOHE C
yYKa3aHUSIMU K PEIICHUIO 3a/1a4 MOBbIIeHHON TpyaHocTH / JI. O. ['eHaeHITelH,

A. A. bynaroBa, A. B. Komikuna, 1. H. Kopauibes.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

* Mynberumeauiinbiil yueOHuk. @usuka. 10 kiaacce (6a30Bbii U yriTyOIEHHBIN
YPOBEHB)

* Mynberumeauiinbii yueOHuk. @usuka. 11 kinacc (6a30Bbii U yriyOIEHHBIN



YPOBEHb)
* https://resh.edu.ru/subject/28/10/

* https://resh.edu.ru/subject/28/11/
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