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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpoBHSI Ha YpPOBHE CpPEIHEro OONIero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOXKEHUN U TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yu€roM deaepanbHONH paboueil mporpamMmbl BOCHHTAHUSA U
KOHLETIIMK TpenojiaBanus yyeOoHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHMu3alUsIX Poccuiickon denepaunu, peATU3YIOLINX OCHOBHEIE
00pa3oBareibHbIE POrPAMMBI.

ConmepxaHnue mporpaMmbl MO (M3MKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux (u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm dI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3AlMU MEXKIIPEIMETHBIX
CBs3e (DM3HKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpeaMeTramu. B Hel
OMPENEISAIOTCS OCHOBHBIE 1I€JIM M3Yy4YeHUs (DU3UKU HAa YPOBHE CpPETHEro OOIIero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbIE (Ha 6a30BOM yPOBHE).

[TporpamMma no pusmMKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHHS Kypca PU3KUKHK Ha Ga30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTAThI MO rojlaM 00YUYEHUs;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rogaM oOydeHwus.

dusznka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOIBI, BBICTYMAasl B
KauecTBe y4eOHOIo MpEAMETa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHuU 00 okpyxatomiemM Mupe. [IIkonbHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUMA
JUTsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, W3Y4aeMbIX XHMHEH, OWOJIOTHEH,
busndeckoir reorpadmeir u actpoHommeit. Vcmonmp3oBaHWE W aKTUBHOE
npUMeHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHs] HOBBIX MAaTEPHUAlOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHX.
N3yuenne ¢Gu3MK BHOCHUT OCHOBHOM BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa oOydaromuxcs, B (OpPMUPOBAHME YMEHUU MPHUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPU BHINOJHEHUN UMU YY€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢uzuku s YpOBHSL CpeIHEro oOmiero oOpa3zoBaHus
MOJIOKEH pAN HIEW, KOTOpPhIE MOXXHO paccMaTpuBaTh KakK MPHUHIMUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBIISIETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lenoB (U3MKH, BKIIOUAET KaK
BOMPOCHI KITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeEW MaTepuan Kypca (QuU3NKU
o0benuHEH BOKpYr ¢usnueckux Teopuil. Bemymmm B Kypce sBIsieTcs
dbopMHpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHUH, BEIIECTBE U
oJIE.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBSA3M Pa3BUTHUSA
bu3uku ¢ pa3BuTMEM OOIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes npuxnaonou  nanpasrennocmu. Kypc ¢usukm mnpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHMYECKHUX M TEXHOJIOTMYECKHX MPUIOKECHUM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs NOCPEICTBOM BBEIEHHUS DJIEMEHTOB
CONIepKaHMUsS, TOCBSIIEHHBIX OKOJOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKXKe OOCYKICHUS
npo0sIeM palMOHAIBLHOTO MPUPOAOIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

Crep:KHEBBIMU 3JIEeMEHTaMH Kypca (DU3MKU Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (Pu3uueckue Teopuu (PopMUpOBaHUE MPEACTABICHUNA O
CTPYKTYpE MOCTPOCHUS (U3UUECKON TEOpHH, posid (HyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWAINOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TpaHUIAX
IMPUMEHUMOCTH TEOpHUH, Uil ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTeMHO-CSITENBPHOCTHBIN TOX0MI B Kypce (M3UKU Pean3yeTcs MPEekIe
BCET0 3a CYET OpraHW3alid IKCIIEPUMEHTATBHOU ACATEIBHOCTH O0YyYarOIIUXCH.
Jlns  Ga3oBoro ypoBHA Kypca (HU3MKM — 3TO MCIOJb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOMIUN CHUCOK YUYEHHYECKHUX
IpakTHUeCKUX paldoT. BolaeneHune B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
MPOBOJIUMBIX  JUIA KOHTPOJISI M  OLEHKH, OCYUIECTBIISICTCS Y4YaCTHUKAMH
0o0pa3oBaresbHOrO Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAaHMPOBAHUA U
ocHalleHusi kabuHeta Qusuku. Ilpu 3TOoM oObecneynBaeTcs OBJAJICHUE
00yJaroNuMUCS yMEHUSMH TPOBOJUTH KOCBEHHBIE HM3MEPEHHS, HCCICIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYUH K TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEAIOKEHHBIX TUIOTES.

bonpmioe BHUMaHHME YJNENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aga4. [Ipyu »TOM M pacyE€THBIX 3a7ad MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SBHO
3aJIaHHON (PU3UIECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSTh U3YUEHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeiia Kypca, TaK M UHTETPUPYS 3HAHUS U3
pa3HbIX pasnenoB. g Ka4eCTBECHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJlaHUS Ha
OOBSICHEHHE TPOTEKaHWs (U3NYECKUX SBICHHI M TPOIECCOB B OKPYKAIOIICH
XKU3HU, TpeOyromme BbIOOpa (GU3NYECKOW MONENHM MJI CHUTYalldd MPaKTHKO-
OpPHUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k wmarepHaibHO-
TEXHUYECKOMY OOECIeUYeHHI0 ydeOHOTO Tipolecca 0a3oBBI ypOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeHero oomero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
peIMETHOT0 KaOuHeTa (M3WKH WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pU3UKK TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpyAOBaHWE JUIsl BBITIOJIHCHHUS YKA3aHHBIX B
nporpamMme Mo (pu3mnKe Y4YeHHIECKHX MPAKTUYECKUX PadOT M IEMOHCTPAIMOHHOE
000pyI0BaHUE.

JlemoHCTpaoHHOE  000pynoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
NPHUHIIAIIOM MUHUMAJIBHOW JIOCTAaTOYHOCTH U O0ECHevMBacT IOCTAaHOBKY
NIEPEYUCIICHHBIX B TIporpaMMe 10 (DHU3HMKE KIFOYEBBIX JIEMOHCTpAIMH s
UCCIICJIOBAHMSI ~W3YYaeMbIX  SIBJICHHA ©  TPOIECCOB, OSMIIMPUYCCKUX H
(dyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHIA.

JlabopatopHoe o0O0OOpymOBaHME ISl YYEHWYECKUX TMPAKTHUECKUX pPabdoT
dopmupyeTcss B BHIE TEMATUYECKHX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéte
OTHOTO KOMIUIEKTa Ha JABYX oOOyd4aromuxcs. TeMaTHUecKue KOMIUICKTHI
1a060paTopHOTO O00OPYAOBAHMS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX J1a00paTOpHUH.

OCHOBHBIMHU TIEJIIMH U3YYCHUS (PU3UKHU B 00IIIEM 00pa30BaHUU SBJISIOTCS:

o (¢opMHpOBaHHE HHTEpECA W CTPEMIICHHS OOYYArOIIUXCS K HAayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e Ppa3BUTHE MPEJICTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHUE
UCCJIeIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHHSIM;

o (dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTara H3y4eHUs
OCHOB CTPOEHHS MaTepuu M PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (dopMupoBaHWE YMEHHUU OOBICHATH SBIEHUS C HCIOJIH30BAHHEM
(U3HYECKUX 3HAHUHA U HAyYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE TPEACTABICHUN O PO (DU3UKHK I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne STUX Liene oOecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporecce u3ydeHus Kypca GU3NKH Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:



e TMpHOOpEeTeHHWE  CHUCTEMBl  3HaAHUH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOUASI MEXaHUKY,
MOJICKYJIAPHYIO  (PU3WKY, DJICKTPOJWHAMHKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHMe yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBSCHEHHS] (PU3NYECKHX SBICHUW B TPUPOAE € IS TPUHITHS
MMPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KU3HU;

e OCBOEHHE CIOCOOOB pEIIEHUs pa3IuYHbIX 3a7ad4 C $BHO 3aJIaHHOMN
bu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3fanue GU3NUEeCcKO MOJIENH, aIEKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHWMaHHC (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOILECCOB, UX BIUSHUS HA OKPYKAIOUIYIO
cpeny;

e OBJAJCHUE METOJaMHU CaMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
($u3NYECKUX SKCIEPUMEHTOB, aHalW3a W HMHTEPHpeTalnud HHpopmaimu,
OTpe/ieNIeHuUs JOCTOBEPHOCTH MOJIYUEHHOTO Pe3yibTara;

e CO3JaHWE YCJIOBUU I Pa3BUTH YMEHUM MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU J1€ATEILHOCTH.

Ha usyuenue ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CPEIHEr0 OOIIEro
obpazoBanus otBoautcs 136 gacon: B 10 kimacce — 68 yacoB (2 yaca B HEJEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE IMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [€JaeT BBIOOP
npoBeeHHs] J1abOpaTopHbIX pPabOT M OMBITOB € YYETOM MHIMBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIMXCA.



COJEPKXAHUE OBYUEHUA
10 KITIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbpl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp dkcnepuMeHTa W TEOPUM B IIPOLIECCE IIO3HAHUS IPUPOIBI.
OKCHEpUMEHT B PU3HKE.

MonenupoBanue (u3nuecKux sIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusznueckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON HayYHOW KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnHanoroBele W 1U(GPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOrO JABUKEHHS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTb) M
YCKOPEHHE MAaTepUaIbHOW TOYKH, MX NPOEKIMHU HA OCH CHUCTEMbl KOOPAHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MepeMelIeHus
MaTepUabHOW TOYKHU OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHue CBOOOIHOTO MaJIeHUsI.

KpuBonvHeiiHoe  nBWkeHue. J[BMKEHHE  MATEpUAIBHOW TOYKHA IO
OKPY>KHOCTH C MOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIO0Basi CKOPOCTh, JINHENHAS
ckopoctb. [lepuon n yactora obparenus. [lenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JNBH)KCHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Monenps cuctembl OTCYETA, WUIIOCTpALUMs KUHEMATHYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne IBMKEHUH C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TaneHne Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Tena, OPOIIEHHOrO TMOJ| YIjoM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHS.

Hanpasnenue ckopocty pu ABHKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEIEIECHNUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanne COOTHOLIEHHST MEXAY NYTSIMHU, NPOMIACHHBIMHA TEJIOM 3a
IIOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXYTKHM BpPEMEHHM MPHU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS [IapUKa B BI3KOM )KUAKOCTH.

N3yuyenue ABUKEHUS Tena, OPOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

[Ipyaonn  otHOocuTensHOCTM  [ammnes.  Ilepeeii  3akoH  HproToHa.
HNHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepnosuiiuu cuil. Bropoi 3akon Hprotona
JUISl MaTepUAIIbHOM TOYKH. TpeTuit 3akoH HproTOHA 1151 MaTepuaIbHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, ckoJibxxeHus, kadenus). Cuna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJIBKEHUS U cuiia TpeHus nokos. KoagdunueHt tpenus.
Cuiia conpoTUBIICHUSI IPU IBUXKEHUU TEJIA B dKUJKOCTH WIIH rase.

[TocTynarenbHoe U BpalllaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpauieHus. [lnewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TEIA.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: IOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoi 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CHUJI TPEHHUSI IOKOS, KAUEHHSI U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBeCHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBuKeHUs1 OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAIIHH.

HccenenoBanue ycllOBUM pPaBHOBECUS TBEPIOIO TeEJla, HMMEIOLIETO OCh
BpAILECHUS.

Tema 3. 3akonsl coxpanenus 6 mMexanHuke

NMnynbc MaTepualibHOM TOYKU (Tena), CUCTEMbl MATEPUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUsS HMITYJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cuiipl. MOIIIHOCTE CHIIEI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETHYECKOW YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPrus yIpyro
nedopmupoBaHHoi — npyxuHbl.  [loTeHuuManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTenmumanpHple W HENMOTCHNHAIbHBIE  cuiibl.  CBsi3b  paboOTHI
HEMOTEHIMANBHBIX CUJI C U3MEHEHHEM MEXAHUYECKOM HSHEPrHMU CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXAHUYECKOW SHEPTHUHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKre yCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOIOMET, KOMED,
NPY>KUHHBIN TUCTOJET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoq NOTEeHIUATLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3y4yenne aOCOMIOTHO HEYNMPYToro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOW IHEpruu
TeJla Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Paznen 3. Mosiekyasipuast Qu3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUM U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. duddysus. Xapaktep IBMKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBA. MoJenu CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJ U 00BSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojeei. Macca u
pa3mepsl MoJiekyil. KonmnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. Illkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUHM HACAITBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM DSHEPIUM TEIUIOBOIO JBWXKECHMS dactull rasza. [llkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mpoueccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE MPUMEHEHUE: TEPMOMETD,
Ooapomerp.

Jlemoncmpayuu

OmnbIThl, JOKAa3bIBAIOIIME TUCKPETHOE CTpOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OneiThl 110 1M HY3UHN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO TBUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aNUMOJICHUCTBUS.

Moaens, HUIIoCTpupyomas Mpupoay AaBJICHHUS ra3a Ha CTEHKU COCYIa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACAIBHOTO rasa,
M30IIPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HA OCHOBE M3MEPEHHIA
00bEMa KOMHATBI, JABJICHUS U TEMIEPATyPbl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMy COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuxku

TepmoanHamMuueckass cucremMa. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U criocoObl €€ u3MeHnenus. KoanuectBo TemioTel U padota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJEalbHOrO  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOAHOCTb, KOHBEKIUS, U3TyUeHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTH pH TEIIIONEpPEIaye.

[Tonsitue 006 aamuabatHoMm mpouecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHne mepBOro 3akOHa TEPMOJMHAMMKHM K H3ompoieccam. ['paduueckas
UHTepIIpeTalus paboThI ras3a.

Bropoii 3akoH TepMmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX — MAalIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamuHaX. KoadduimeHT monae3Horo
nevctBug TemnoBoil mamuHbl. [ukn KapHo u ero kosdduiMeHT MoJae3HOro
JEUCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TETIIOIHEPTETUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOAWIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEPruy Teja MpU COBEPIICHUH PaOOThI: BBUIET
npoOKu U3 OYTBUIKM TMOJ JCMCTBHUEM CXKATOTO BO3/yXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPAIIHS).

M3meHeHne BHyTpEHHEN SHEPTruu (TeMIlepaTypbl) Teaa IpH TeIuionepeiaye.

OnpiT Mo anauabaTHOMY pACIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs] BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

HN3mepenne yaenbHON TEIII0EMKOCTH.

Tema 3. Azpecammniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHaeHcamnus. Mcmapenue u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHASL BIIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEIwioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucrannmnueckue u aMmopdHbie Teraa. AHU30TPOIUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctaiuipl. CoBpemeHHble Martepuanbl. [lmaBienue u
KpucTayum3aius. Y AelbHas TerioTa miasienus. CyOoaumanus.

VYpaBHeHue TerIoBoro dagaHca.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU IMOJYyUYECHHUS] COBPEMEHHBIX MAaTEpPHUajoOB, B
TOM YHUCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM J1aBIECHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HaGmonenue nHarpeBanusi v MIIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanust KpuCTasios.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepeHrne OTHOCUTENBLHOM BIIAJKHOCTH BO3/1YXa.

Paznen 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuka
OnexTpuzauuss Tesl. OJEKTpUUeCKUd 3apsan. JlBa Buaa 2JIEKTPUYECKUX
3apsaoB. [IpoBOOHMKM, IUANEKTPUKM W TOJYNPOBOJHUKU. 3aKOH COXPAHEHHUs
AIIEKTPUYECKOTO 3apsijia.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31EKTPUUECKUI 3apsil.
Onexrpuueckoe mnone. Hanpsx€HHOCTh dnekTpuueckoro mnosd. [lpuHumn



CYNEPIO3ULMH INEKTPUUECKUX MOJIeH. JIMHUKM HanpspKEHHOCTU 3JIEKTPUYECKOIO
OJIAL.

Pabora cum  osmekrpoctatmueckoro  mosis.  [lortennman.  PasHocThb
noTeHUUAJIOB. [IpOBOOHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
JusnexTpruyeckas MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHncaTop. DneKTpOEMKOCTh TNIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHcaTopa.

TexHuyecknue yCTpoHMCTBA M TNPAKTUYECKOE NPHUMEHEHHE: SIJIEKTPOCKOII,
ANIEKTPOMETP, DIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN anmnapar, CTPYHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MIPUHLINMN AEUCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEJL.

DIJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DnexTpocTaTuyecKas 3aluTa.

JIMDIIEKTPHUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUASI MEXKAY HUMU U AUAJIEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHcaTopa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKa.
Nctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 ydacTka LenH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBHOE COMPOTUBJIEHUE BEILIECTBA.
[TocnenoBarenpHOE, TAapalIeIbBHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

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

ONEeKTPOABIXKYLIAsl CUja M BHYTPEHHEE CONPOTUBIIEHUWE HCTOYHHMKA TOKA.
3akoH Oma 171 MOHOM (3aMKHYTOM) AnekTpuueckoi tenu. Koporkoe 3aMmbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobcTBeHHas U IpUMECHAs IPOBOJAMMOCTh
NoJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax MW  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIIMTUYECKAS TUCCOLUALUS. DIEKTPOJIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENIbHBIM
paspsa. Monunus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTelbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne Cuilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHMSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TOTIEPEYHOT0 CEYCHUS U MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHE DIEKTPOIABWXKYIIEH Ccwibl. KOpoTKoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psaa ¥ IpOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yyeHue cMemaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABMKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJIICHUS.

Habmronenue snexTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a30Boro yposHs B 10 kjacce OoCyIIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypCcaMM MaTEeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, HAay4yHbId (pakT, runoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JHUHEHHas QyHKIu,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO,
BEKTOPBI U UX IPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIUI0O0OOMEH KMBBIX OPTaHU3MOB (BHUJBI TEILIONEPEAAayuu, TEIUIOBOE PaBHOBECHE),
IIEKTPUYECKUE SBJICHUS B KUBOU IIPUPOJE.

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



ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, JJICKTPOIMTHYCCKAS JIHCCOIUAITHS,
raJibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBUKCHUN C KCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHHUKE, IMOJALIMITHAKYA, HCIIOJIb30BAaHHE 3aKOHA COXPaHCHHUSI
UMITyJIbCa B TEeXHHUKE (pakeTa, BOJOMET W JIPYrHe), JBHTATeNIb BHYTPECHHETO
CropaHus, apoBasi TypOuHa, OBITOBOM XOJIOJAWIBHUK, KOHIUIIMOHED, TEXHOJIOTHN
NOJYYCHHUST COBPEMCHHBIX MaTepHalioB, B TOM 4HCJIE HAHOMATepPHAJIOB, H
HAHOTEXHOJIOTHH, 3JICKTPOCTATHUECKAs 3allUTa, 3a3eMJICHHE 3JICKTPONPUOOPOB,
KCEPOKC, CTpYHHBI# HPUHTED, 3JIEKTPOHATPEBATEIIbHBIC pruOOPHI,
9JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TATbBAHUKA.

11 KITACC

Pasznen 4. JaekrpoanHamMuka

Tema 3. Maznummnoe nojie. I1eKmMpPOMAZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumonmeicTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKIMM. [IpuHimn cynepno3unnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMH. KapTMHAa JWHHN MarHUuTHOU
WHIYKIWH TO0JI TOCTOSHHBIX MarHUTOB.

MaruutHoe 10J€ NPOBOJHHMKA C TOKOM. KapTuHa JnWHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. B3anmoaelictBre NpOBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBeHne aneKTpoMarHuTHOM MHAYKIUU. [IOTOK BekTOpa MarHWTHOU
UHIYKIUU. ODJEKTPOJBIKYIAsl Cujla HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykunu @apanes.

BuxpeBoe nsnektpuueckoe 1mone. OJEKTPOIABWXKYIIAS CUJIAa HWHIYKIUU B
IIPOBOJAHMKE, IBHXKYILEMCS ITOCTYNATENBHO B OJTHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBIIEHME CaMOMHIYKIMH. OJIEKTPOJIBHXKYILIAs Cuja
CaMOWHIYKIIMH.

DHEpPrusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS T€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIIMY MAarHUTHOTO TIOJIS.

BzaumMojeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3eKTPOMariuTHOM UHIAYKIUH.

[TpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJBUAKYIIEH CHIbI UHAYKIUM OT CKOPOCTH U3MEHEHHUS
MarHMTHOTO IIOTOKA.

SIBeHrEe CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHwle pabomol

N3ydyeHre MarHuTHOTO TOJIsi KATYIIKH C TOKOM.

HccnenoBanue AeMCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nea 5. KoJsiedanus M1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUNHbIE KONEOAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOAHMS.
["apmonunyeckue konedanus. Ilepuon, yactora, amrummryga u (aza koseOaHUM.
[IpyXuHHBIN MasgTHUK. MaTreMaTU4eCKU MASTHUK. YPAaBHEHHE TapPMOHUYECKUX
kosnebanuil. [IpeBpaneHue sHepruu Npyu rapMOHUYECKUX KOJICOaAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJIeOaHUS B
U7eaTbHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYSCKUMH U
AIEKTPOMArHUTHBIMU KoJieOaHusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJ€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUSX. BBIHYKIEHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CHUHYCOHMIAJbHBIM IMEpPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JACUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA WU
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepenadya u NOTPeOICHUE INEKTPUUECKOM
SHEPIruMu. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3IEKTpodHepruun. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE MNPUMEHEHHUE: JIIEKTPUYECKHIM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUHU DJIEKTpOIIepe1ay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KOJIEOATEIHHONW CHUCTEMBI (MPYKUHHBIA WU
MaTEeMaTUYECKU MASITHUK).



Hab6monenue 3aryxaronmx KojiebaHui.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Hab6mronenue pe3onanca.

CBOOOJHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HANPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1ocCienoBaTeNbHOM COEAUHEHHHM PE3NUCTOpa, KaTyIIKH
VHIYKTUBHOCTH U KOHAEHCATOpA.

Mopenb TuHUYM MIEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEpPUOJIa MajlbIX KOJeOaHUI Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO TOKa B LENM M3 MOCIEAOBATEIBHO
COCIMHEHHBIX KOHACHCATOPA, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 3In1eKmpoMazZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YyClOBHsS pacnpoctpaHenus. llepuon. Ckopoctb
pacnpocTpaHeHuss W JJIMHA BOJHBL. [lonmepedHble W MPOJIOJBHBIE BOJIHBI.
WnTepdepenims u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IYy4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentauus BektopoB E, B, V B anekrpomarautHoi BoaHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MPEIOMIICHHE, MOJspU3anus, Audpakuus,
uHTepdepenus. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMNBI paguOCBs3U U TeneBuaeHus. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHMKAa B TEXHUKE W MEAMIMHE, pazaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Llemoncmpayuu

OOpa3oBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOAOIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne nunatepdepeHny v AUPpaKkiu MEXaHUYEeCKUX BOJIH.

3BYKOBOH pPE30HAHC.

HaOmtoneHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTON KoseOaHuil.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpaXCHHUE,
peoMIIEHUE, TTOSIpU3alus, AUPPaKIusl, HHTEPPEepEHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. I[IpsMonnHENHOE pacHpoCTpaHEHUE CBETa B
OIHOPOIHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHbI OoTpakeHHs cBeTa. llocTpoenue n3oOpakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroa MNOJHOIO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus cBeta. CroxkHblil coctaB O6enoro cBera. LBer.

Cobuparoniie U pacceuBaromue JuH3bl. Tonkas smH3a. DokycHoe
paccTosTHUE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3oOpakeHui B
coOMpaloIIMX U pacceuBaOIIUX JiIMH3aX. PopMysa TOHKOMW JIMH3BL. Y BEJIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WHTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKHU.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTephEpEHIIMOHHOU
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmus cBera. [udpakumonnas pemérka. YcinoBue HAOTIOACHUS
[JIABHBIX ~MAKCHMYMOB IIpUM MaJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus cBera.

TexHuyecknue yCTpPOWCTBa M IMPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHas
ONTHKAa, TUPPAKIMOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpsAMONIMHEHOE pPacCHpOCTPAHEHUE, OTPAKEHUE M MPEIOMIICHUE CBETAa.
Ontuueckue mpruOOpPHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBOA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mogaenu MUKpocKomna, TEJIECKOIA.

HaGmronenne natepdepeHnu cBera.

Hab6monenue qudpakinuu cera.

Hab6monenue aucnepcun cBera.

[TonyuyeHne cnekTpa ¢ MOMOILIBIO IPU3MBL.

[TonyueHne cnekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnrogenue nonsipusaiiuu CBeTa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi



W3mepenne nokasaress npesioMIIeHNs CTEKIIA.
HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.
Hab6monenue aucnepcun cBera.

Pa3nen 6. OcHOBBI crielIHAJIBHON TEOPHH OTHOCUTEIBHOCTH

['panunbl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsl
CIIELIMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISL CKOPOCTH
CBETA B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

OHeprusi 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEJIATUBUCTCKON YaCTHULIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBantoBasi pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®dotonbl. Dopmyna [1nanka cBa3u SHEprun POTOHA C €ro YacTOTON. DHEPTHUs
U UMIYJbC (POTOHA.

OtkpriTre u uccnenoBanue Gororddexra. OnwiTel A. I'. CtoneroBa. 3aKOHBI
dbororddexra. Ypasuenue ODuiHIITeHA 15 doToddderra. «KpacHas rpanuiiay
dboTtoarddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudecknue yCTpONCTBA M MPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEYHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMTHETO (poTodddekTa.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nydenune u moriomeHue
(GOTOHOB TpU MEpexojie aToMa C OAHOTO YpPOBHSA JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPTUU aTOMA BOJIOPOJA.

BonnoBeie cBoiicTBa yactull. Bosnsl ne bpoitnsa. KopryckyisipHO-BOITHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIEKTPaJbHBINI
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopens onsita Pesepdopra.
OrnpeneneHue JUIMHBI BOJIHBI J1a3epa.
HabGnrogenue inHeHyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi
Hab6mtonenue nuaeitgaToro crekrpa.
Tema 3. Amomnoe aopo
OKCINEPUMEHTBI, JI0Ka3bIBAIOUIUE CIIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopma  1mo  ompepeneHuio  cocTaBa
panuoakTuBHOrO wu3nMydeHus. CBoiictBa anbga-, Oera-, ramMma-H3ITy4CHHS.
Brnusinue pagnoakTUBHOCTH Ha KUBBIE OPraHU3MBI.
OTkpbITHE TIPOTOHA W HeWTpoHa. HykimoHHas monenb snapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.
Anbda-pacnaa. OJEKTPOHHBIM H TO3UTPOHHBIA Oera-pacnaa. [amma-
U3JTydeHHe. 3aKOH paJIMOaKTUBHOI'O pacnaja.
DHeprus CBsS3M HYKJIOHOB B sifipe. SAnepubie cwibl. Jlegext macco siapa.
Snepnbie peakuuu. /leneHne u CUHTES sAEp.
SAnepuwiit peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHUBBI
SIIEPHOM SHEPreTUKU. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON SHEPTETUKHU.
OnemeHTapHble YacTULbl. OTKPBITUE O3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
dyHaaMeHTalbHbIe B3auMOJeHCTBUA. EMMHCTBO pu3nueckol KapTUHBI MUPA.
TexHuyeckue yCcTpOMCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6om0a.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
HccnenoBanue TpeKoB 4yacTull (110 TOTOBBIM (oTorpadusim).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

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

Bunx 3Bézmnoro neba. Co3Be3nmsi, spKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBUYKEHUE.

ConneuHas cucrema.

Connue. ConneuHast akTuBHOCTb. McTounuk sHeprum CosiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTbY». 3BE3/bl TJABHOW IIOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTbY» Ui 3BE37 TJIAaBHOW IOCJEA0BATEILHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoJtonnu CoJiHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxxenue u nuxenue CoJyiHLIA B
lNamaktrke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AApAX
TJIAKTHK.

Bcenennas. Pacmmipenune Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE M3MydeHHE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUMU.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN I ONPEACIICHUs MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEpPHOro MOMYIIAPHS U SIPKHUE 3BE3MBI.

HaGmronenus B teneckon JlyHsl, rutanet, Mieunoro I1ytu.

O0o01marniee NOBTOpEeHUe

Pons ¢usmkn u acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M dTUYECKON chepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO (HHU3UKU
Y aCTPOHOMMH B COBPEMEHHOUN HAy4YHOW KapTHHE MUPA, pojb (PU3NUECKON Teopuu
B (OpPMHUPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpa, MECTO
bu3NYecKoi KapTUHBI MUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsamusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAay4YHOTO
MO3HAHUA: SIBJICHWE, HAay4yHbId (akT, Trumnoresa, Quanyeckas BEIUYHHA, 3aKOH,
Teopusl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJIETIMPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUK: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPBl M MX MPOEKIHWH HA OCH KOOPIAWHAT, CIIOKECHUE BEKTOPOB,
POU3BO/HBIE DBJIEMEHTAPHBIX (PYHKIUH, MPU3HAKK MOJ00US TPEYroJbHUKOB,
onpeeeHue MIONIaau MIOCKUX GUryp u o0bEmMa Tell.

buonoeus: snekTpuueckue SBICHUS B JKHBOW Mpupone, KoieOaTenbHbIC
JBUKEHHS B )KUBOW MPUPOJAE, ONTUYECKUE SIBJICHUSA B )KUBOW MPHUPOJIEC, NEHUCTBUE
paauanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON PEIIETKH, CHEKTPaIbHBIN
aHam3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYI,
doTochEMKA 3eMHOM MOBEPXHOCTH, IPEICKA3aHUE 3EMIICTPSICEHU.

Texnonocus: JIMHAWA DJJIEKTPONEpead, TEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTrATENb, WHAYKLUOHHAS II€Yb, pajap, PaIUONPUEMHHUK, TEJIEBU30D,
aHnTeHHa, tenegoH, CBY-meub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nMka» Ha YPOBHE CpPEIHEro OOIIeTro
obOpa3oBaHusi (0a30BBIN YPOBEHb) JOJDKHO 00ECHEUYUTH JOCTHXKEHHUE CIETYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro npeamera «Ou3nka» AOJKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIN, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U ONbITA JEATEIILHOCTH B IMPOLECCE pEealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIUTATENBHOU ESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YYAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX EHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y4acTBOBaTh B CAMOYITPaBICHUU B 00pa30BaTEILHON OPraHU3aIliu;

YMEHHE B3aUMOJICHCTBOBATH C COI[UATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSAMH U Ha3HAYCHHUEM;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOopMHUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE€ OTHOWIEHHWE K TOCYJApPCTBEHHBIM CHMBOJAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JESTEIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOIO OyAyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS S

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuero (pu3ndeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3nuyHbIM cdepaMm MpodheccHoHAIbHON NeATEIbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPILIATh OCO3HAHHBIN BHIOOD
Oyay1ieil nmpodeccuu U peanu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHBL;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYPBl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa 3KOJOTHYECKHUX MpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JIEHCTBUNA B OKPYXKAIOLIEH Cpesie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHue OmbITa JEATEIIBHOCTH JKOJOTMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUHU 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKOIN HAYKH;

OCO3HAHME LIEHHOCTH HAay4YHOM JEITENbHOCTH, TOTOBHOCTH B IpOLECCE
u3ydeHus  (QU3MKM  OCYLIECTBJISATH  IPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh MHIANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOAITENIbHO  (popMynMpoBaTh W aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEIATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUIKCHMUS;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabartpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ y4E€TOM aHaju3a HWMEIOUIUXCS
MAaTEPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIEITEIIBHOCTD, OICHUBATh COOTBETCTBUE PE3YIbTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIONHATH PpabOTy B YCIOBHUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble nccienoBaTeIbCKHe JeMCTBUS:
BJIaJICTh HAYYHON TEPMHUHOJIOTUEH, KIIIOUYEBBIMU IOHSTHUSMH U METOJAAMHU
(bU3NYECKON HAYKH;



BJIa/IE€Th HAaBBIKAMHU Y4eOHO-MCCIIE0BATENbCKOW U MPOSKTHON AESTEIbHOCTH
B 00JaCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY MOMCKY
METOJIOB pelIeHHs 3a7au (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BJIAQJeTh BUJAAMH JCATCIBHOCTH 1O TMOJIYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIpPEeTalluy, MPeoOpa30oBaHUI0 W MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YHCJIE MPHU CO3JJaHUM YUeOHBIX TPOEKTOB B 001aCTU (DU3HKHY;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIIBUTATh TUNOTE3y €€ pEeIIeHHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTebCTBA
CBOMX yTBEPXACHUM, 3a]1aBaTh MapaMETPhl M KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE pELICHHUs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynmpoBaTh COOCTBEHHBIE 3a7adud B 00Opa30BaATEIbHOM
JeSITEIbHOCTH, B TOM YHUCJIE€ IPU U3YYCHUH (DUBHKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;,

yMETb TEPEHOCUTh 3HAaHUSA MO (QHU3UKE B MPAKTUUYECKYI0 0O0JacTb
XKU3HECATCIILHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/ICTh HaBBIKAMH TMOJYYCHHUS WH(POPMAIMU (PU3NIECKOTO COACPIKAHMS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHO OCYIIECTBISITh IOUCK, AaHAIU3,
CUCTEMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUU Pa3IUYHBIX BUAOB U (opM
IpeCTaBICHNS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITHH;

UCTIONb30BaTh  CpPeACTBAa  MHQPOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3amady  C coOmofeHreM TpeOOBaHWN HPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, TMPaBOBbIX W  JTHUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€301aCHOCTH;

CO3/MaBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUs B pasIUYHbIX (opmarax c
yu€TOM Ha3zHayeHUsI HHPOPMAIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
dbopMy mpeAcTaBIEHUS U BU3yaln3alllu.

KoMMyHMKATHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiCTBUA:
OCYIIECTBIISATh  OOIlEHWE Ha YypokKax (U3MKKM ©U BO BHE-YPOUHOU
NEeSATEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(PJIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

INOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHHM C Y4ETOM 0OIIMX
MHTEPECOB U BOBMOXKHOCTEN KaXKJI0T0 YieHa KOJUIEKTUBA;

OpUHUMATh LEJIM COBMECTHOM  JIEATENbHOCTH, OPTraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTM)KEHUIO: COCTaBJATh IUIaH JACUCTBUIA,
pacmpenenarth poid ¢ Y4E€TOM MHEHHM y4YaCTHHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOM paboTHI;

OLIGHUBATh KAaueCTBO CBOErO BKJIaJa M KaXIOrO YYacTHUKAa KOMAaHIbl B
o0t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE TPOEKTHI, OLEHUBATh HJEH C TMO3WIUU HOBU3HBI,
OpPUTHHAJILHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISAITh MMO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIHSIX, IPOSABISATH TBOPUYECTBO M BOOOPAKEHHE, ObITh HHUIIMATHBHBIM.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO AESTENbHOCTh B 00JACTH
GU3UMKK W aCTpOHOMHUHU, BBIABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEBIC 3aJ1a4H,

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PELIEHUS PAcYETHBIX M KaueCTBEHHBIX
3a/1a4, IJ1aH BBINOJHEHUS MPAKTHYECKOW pabOThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

paciupsTh paMKi yueOHOTO MpeiMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpPOBaTh €ro, OpaTb Ha cedd
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHHBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO HPYyAULMA B 0O0JacTu
(U3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LEISM;

BJIaJ€Th HABBIKAMU  [IO3HABATEIbHONW  peQIeKCHM Kak  OCO3HAHMS
COBEPIIAEMBIX JIEMUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YyJbTaTOB U
OCHOBaHUI;



UCTIOJIB30BaTh MPUEMBI PeQIICEKCHU IJIsi OLIEHKH CUTYaIluH, BHIOOpAa BEPHOTO
pEIICHHUS;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMEHHO NPUHUMATh PEIICHHS [0 WX
CHIDKEHHUIO;

OpUHUMATh MOTUBBI M apryMEHTBl JPYI'HX IpH aHaJlu3e pe3yJbTaToB
JeSITETbHOCTH,

NpUHUMATH Cce0sl, TOHUMAasi CBOM HEJOCTATKH M JOCTOWHCTBA,

OpUHUMATh MOTUBBI M apryMEHTBl JPYT'MX IpH aHaJIu3e pe3yJbTaToB
NesITeTbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIMOKH.

B mporecce mocTKeHUsT JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IMPOTPAMMBbI
no ¢Qusuke aIS YpPOBHS CpeAHero ooOimero oOpa3oBaHHs y OO0yYaromMXcs
COBEPILIEHCTBYETCS IMOIMOHAIBHBIH UHTEJUIEKT, npearnoaarammni
c(OPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIILHOE
COCTOSIHWE, BUJICTh HAIPABJICHUS Pa3BUTHs COOCTBEHHOIN SMOILMOHATIBHON chepsl,
OBITh YBEPEHHBIM B CE0€;

CaMOpPETYJIHPOBAHUSA, BKIIOYAIOIIETO CAaMOKOHTPOJb, yYMEHHE IPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHE, CIIOCOOHOCTh aJanTHpPOBAThCA K
AIMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K TOCTHIKCHUIO e U
ycriexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBaTh HMCXOJS W3 CBOUX
BO3MOKHOCTEM;

IMITATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
IpYTUX, YYUATBIBATH €r0 TMpPH OCYIIECTBICHHHM OOIIEHHS, CIOCOOHOCTh K
COYYBCTBUIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IpYTHMH JIIOJIbMU, 3a00TUTHCS, IPOSBISITh MHTEPEC U pa3peraTh KOHPIUKTHL.

IHNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

JEMOHCTPUPOBATh Ha IMPUMEpPax pojb U MecTO (U3UKU B (POpMHUpPOBAHUHU
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA, B PA3BUTUM COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOMN AEATEIIBHOCTH JIFOEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIIEH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETAa, AOCOIIOTHO TBEPIOE TEIO,
WJICAJIbHBIN Ta3, MOJEIM CTPOCHUS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsi/i MPU peleHUU (PU3NUECKUX 3a/1a4;



pacno3HaBath (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JIBI)KEHUE, CBOOOJTHOE IMaJICHUE TeJ, JBM)KEHHE IO OKPY)XHOCTH, WHEpLHS,
B3auMoJielicTBUE Tell, nuddy3us, OpOYHOBCKOE JBUKEHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHHE 00bEMA TEJ NPU HAarpeBaHUM (OXJIaKI€HHUH), TEMIOBOE
pPaBHOBECHUE, MCHAPEHUE, KOHJCHCALHUs, IUJIABJICHUE, KPUCTAJUIA3ALMS, KUIICHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MIPU €r0 HArpEBaHUU B 3aKPBHITOM
cocylie, CBsI3b MEXIy NapaMeTpaMH COCTOSIHMSI Ta3a B  M30IpOlIeccax,
AIEKTPU3AIMSA TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OTHMCHIBATh MEXAHWYECKOE NIBIDKCHHE, HCIOL3Yys (PU3NYECKUe BEITMYWHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Telia, Cuia,
MMIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAS DHEPIUsi, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; IIPH ONUCAHWM TPABUIBLHO TPAKTOBATh
(GU3UYECKUl CMBICT HMCIOJB3YEeMbIX BEIMYMH, WX O0O3HAUCHUS W €IUHMIIBI,
HAXOJUTh (OPMYIIBI, CBA3BIBAIONINE TAHHYIO (M3UYECKYIO BEIHYHMHY C IPYTUMU
BCIIMYNHAMU;

ONKMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Yya (U3MUYECKUE BEIMYMHBI: JaBJICHHE Tasza, TeMIleparypa, CpeaHss
KMHETHYECKAsl DHEPrUsl XaOTUUYECKOIr0 JBUKECHHUS MOJEKYJ, CPEIHEKBaApPaTUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, paboTa rasa,
KO3(pPUIIMEHT TOJIe3HOTO JACHCTBHUS TEIUIOBOTO JIBUTATENs; NPU OMUCAHUU
MPaBWIbHO TpaKTOBaTh (DU3WYECKUH CMBICT MCIOJIB3YEMbIX BEJIUYMH, MX
0003HAYEHUsS W CAWHUIBI, HAXOJIUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO
(GU3UYECKYIO BEIMYHUHY C IPYTUMH BEITHUNHAM;

ONKMCBHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BELIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIMAN, Pa3HOCTh MOTECHIMAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIOIb3yEMBbIX
BEIIMYMH, WX OOO3HAYCHHS] W CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINC
JTaHHYI0 (U3UYECKYIO BETUYNHY C APYTUMH BEIMYUHAMU,

aHaJTU3UPOBaTh (U3UYECKHUE MPOLIECCHI U SBJICHUS, UCIOIB3Ys (U3UYECKUE
3aKOHBI Y NIPUHUMIIBL: 3aKOH BceMUpPHOro TsArorenus, I, Il u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM JHEPruM, 3aKOH COXPAaHCHHUS HWMITYJIbCA,
MNPUHLUN CYNEPHO3ULUA CHUJI, NPUHUUII PAaBHOMNPABUS HHEPIIUATIBHBIX CUCTEM
OTCUY€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO0 CTPOEHHMS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON PHEPrUU TETUJIOBOTO JIBUYKEHUSI MOJICKYJ C
aOCOJIFOTHON TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasnnyarh CIOBECHYIO



(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W yCIIOBUS (TPAaHMIIBI,
o0JacT) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIE TPHUHIUIBI JIEWCTBHUS  MAIlWH, TMNPUOOPOB U
TEXHUYECKUX YCTPOKMCTB; pa3inuaTh YCJIOBUS UX OE30MAaCHOTO HCIIOJBb30BAHHS B
MIOBCETHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX W3MEPEHUU, MPH 3TOM
dbopmynupoBaTh TpobiieMy/3amadyy M THUIOTE3y Y4eOHOro SKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHS, MPOBOAWTH OMBIT U
dbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsT (U3HMUECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METOJIbI OTICHKH TIOTPEITHOCTEH N3MEPECHHIA;

UCCIICIOBaTh  3aBUCUMOCTH  MEXAYy  (QU3NYCCKUMHU  BEIMYUHAMH  C
WCITOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpPOBaTH PE3yIbTAThl IMOTYYECHHON 3aBUCHUMOCTUA (DH3UYECKUX BEITUYUH B
BU/JIe TAOJIUII ¥ TPaUKOB, AEJIaTh BHIBOBI IO Pe3yJIbTaTaM UCCIEAOBAHNS;

coOroaaTh mpaBmia 0€30MacHOrO TPyJla MPHU MPOBEICHUU HCCICIOBAHUN B
pamMKkax y4eOHOTO DSKCIEpHUMEHTa, Y4eOHO-HCCIEIOBATENbCKOW W TIPOEKTHOM
JEATETLHOCTH C HCTOJIB30BAHNEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHOW (PHU3MUECKOH MOJIeNbo,
UCTIONB3YS (PU3MUeCKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCIOBHS 3aa4n
BBIOUpaTh (PU3NYECKYIO MOJCIb, BBIICIATh (PH3UYECKHE BEIUYHHBI U (POPMYIIBI,
HEOOXOaMMBbIC I €€ pElIeHHs], TPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3MUECKON BEIIMYUHBI,

pelaTh KaueCTBEHHBIC 3a7]a9i: BHICTPAUBATD JIOTUYECKH HEMPOTUBOPECUNBYIO
IIETIOYKY PaCCyXJACHUH C OMOpOH Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue SIBICHNUS;

WCIIOJIK30BAaTh ~ TPU  PEIIEHHMH  y4eOHbIX  3aJad  COBPEMECHHBIE
nH(OPMAITMOHHBIC TEXHOJIOTHH JJISI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
U TIPEJICTABJICHUS Y9eOHOW U HAyYHO-TIOMYJISIPHONH MHGPOpPMAIIUH, TIOTYICHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyYaeMyI0 HH(OPMAIIUIO;

MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrs 6€30MacHOCTH MPU O0palleHUur ¢ MpuOoOpaMu U TEXHUUYECKUMHU



yCTPOMCTBaMH, ISl COXPAHEHUS 310POBbS U COONIIOIEHUS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH CPEIE;

paGoTaThb B TpyHmne C BBINOJIHEHUEM pAa3IMYHBIX COLHUAIbHBIX POJIEH,
IUIAaHUPOBATh pabOTy TPYIMIbl, PpalMOHAIBHO paCHpEeAesiaTh OO0S3aHHOCTU U
IUIAHUPOBATH JICSTENBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJI€KBAaTHO OLEHUBATH
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMON POOIJIEMBI.

K xonmy o0yuenuss B 11 kjacce mpeaMmeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHbl MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU U
T€XHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH JIFOJAEH, LIEJOCTHOCTh U E€IUHCTBO
bu3znyecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUSI M3YyYEHHBIX (U3UYECKUX MOJIEIEeH:
TOYEYHBIN 3JEKTPUUECKUIN 3apsif, Jy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJIeJIb aTOMa, HYKJIOHHAsh MOJEJIb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3ajady;

pacro3HaBaTh (pU3MUecKHe sIBICHUs (IPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOW (DU3UKH: 3IEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJIEHCTBUE
MarHuTOB, JJICKTPOMAarHWUTHAasT WHIYKIWS, JEWCTBHE MAarHWUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHBIE KOJeOaHUA U
BOJIHBI, MPSIMOJIMHEMHOE pPaclpoCTpaHEeHUE CBETa, OTpPaXKEHUE, MNPETOMIICHUE,
uHTephepeHus, audpakuuss U TOJApU3ALMS  CBETa, JUCIEPCHUS] CBETa,
dboTtoanekTpudeckuii 3phext (poTodrddhexT), CBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEMYaToro CHeKTpa aToMa BOAOPOAa, €CTECTBEHHass M HMCKYCCTBEHHas
pPazloaKTUBHOCT;

OMKCHIBaTh H3YUYEHHBIE CBOMCTBA BEIECTBA (DIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUECKYI0  NPOBOJUMOCTh  Pa3jUYHBIX  Cpea) U
AIIEKTPOMArHUTHBIC SIBICHUA (MPOILIECCHI), HCMONb3Yys (U3MUECKUE BEIUYUHBL:
AIIEKTPUYECKHUI 3apsij, CHJIa TOKa, 3JEKTPUUYECKOE HANPSDKEHUE, AIIEKTPUUYECKOE
COTIPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MOJs, cuina Ammepa, cuia JlopeHua, MHIYKTUBHOCTb
KAaTYIIKW, HEPrUsl 3JEKTPUYECKOTO0 M MAarHUTHOTO TMOJeH, MepuoJl M YacToTa
KojeOaHuil B KojebaTenTbHOM KOHTYpE, 3aps] M Ccujla ToKa B TMpolecce
TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHMi, (OKYCHOE pacCTOSTHUE U
ONTHYECKasi CWJIa JIMH3bI, TIPU OMHCAHUU MPABUIBHO TPAKTOBATh (DU3NUYECKUI
CMBICJI HCMOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHHUIIbI, YKa3bIBaTb
dbopMmysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMYUHY C JAPYTUMHU
BEITMYMHAMU;



OMUCHIBATh W3YUYCHHBbIC KBAHTOBBIC SIBICHUS M MPOLECCHI, HCIOIb3YS
¢usnyeckue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOJTypacaja, SHEPTrUus CBA3H
aTOMHBIX Si/Iep, MPU OINMCAHUU TPABWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYEHUS] W EAMHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU BEIMYHMHAMH,
BBIUUCIISATH 3HAaUCHHE (PU3MUECKOI BEIUYUHBL;

aHAIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIONb3Yys (U3HUECKUE
3aKOHBI U MPUHIUIIBL: 3aK0OH OMa, 3aKOHBI MOCJIEIOBATEIHHOTO U MapajliIeIbHOTO
COEIMHEHMSI TPOBOJHMKOB, 3aKoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHAYKLHH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHHE DiHIuTeiiHa a1 (oTtosddekra,
3aKOH COXpaHEHUS HHEPruHu, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXpPaHEHUs
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHUs MacCOBOI'0 YHCIA, MocTynarsl bopa,
3aKOH PaJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inydaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE BBIpAKEHHWE M YCJIOBHUA (TpaHUIBl, O0O0JIACTH)
IPUMEHUMOCTH;

OMpEENATh HAMPABICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJISi MPOBOJHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHua;

CTPOUTh M ONHCHIBATh HM300paKEHHE, CO3/1aBa€MO€ IIJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3WYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHHUM: IMPU ITOM
dbopmynupoBaTh TpobiieMy/3aqadyy M THUIOTE3y Y4eOHOro SKCIEPUMEHTa,
coOupaTth YCTaHOBKY W3 MPEIOKEHHOTO OO0OpYAOBAaHUSA, MPOBOAUTH OMBIT U
(GbopMyIupOBaTh BHIBOBI;

OCYILIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEpPEHUsI (U3UUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUsS W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpsIMBIX  M3MEPEHH: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUAE TAOJUIl U
rpaduKoB, eNaTh BHIBOABI MO pe3yabTaTaM HUCCIIEA0BAHMUS;

cobmroiaTh mpaBmwiIa 6€30MacHOTO Tpy/a MpU MPOBENCHUU MCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
NEATEIbHOCTH C MCIOJb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHNS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (hrU3HUecKrue 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun



BbIOUpaTh (PU3UUECKYIO MOJEIb, BBIIEIATh (PU3UUECKHE BEIUYUHBI U (POPMYJIBI,
HEOOXOUMbIEe NJIs1 €€ pelIeHUs, MPOBOAUTH Pacué€Thl U OICHUBATh PEATbHOCTDH
MOJIy4YE€HHOTO 3HAUY€HHUs (PU3HUECKON BEIUYUHBL;

pelaTh KaueCTBEHHbIE 3aJa4l: BHICTPAUBATh JIOTHYECKH HETIPOTUBOPEUUBYIO
LEMOYKY PAaCCYXIEHUN C OMOpOM Ha HM3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue SIBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTUH JIS TOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU
U TPEICTABJICHUS YYEOHOU U HAYYHO-MOMYJIIPHON MHGOpPMAIIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOJTy4aeMyto HH(popmaIuio;

OOBSCHITh TPUHIUIBI JIEWCTBHUS MAIlIMH, TPUOOPOB W TEXHUUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX 0€30MacCHOrO MCIOIb30BaHUS B MOBCEIHEBHOM
KU3HH,

PUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrs 6€30MacHOCTH MPU O0pallieHUur ¢ MpUOOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, NJIsi COXPAHEHUSI 30OPOBbSI U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEIE;

paboTaThb B TpyHme C BBHINOJHEHHEM pAa3JIMYHBIX COLHUAIbHBIX POJIEH,
IUIAaHUPOBATH pabOTy TPYIIlbl, PpalMOHAIBHO paCHpeAesiaTh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENBHOCTh B HECTAHIAPTHBIX CUTYyaIUsX, aJI€KBAaTHO OLEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIIEHUE pacCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM undpoBbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (upp )
NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
Pa3znen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®du3uKa U METObl HAYYHOT'O TTO3HAHUS 2 bubmorexa [TOK
' A i https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemaruka > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Jlunanmika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Uroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bu6muoreka [IOK
' TEOpHUU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 o 10 1
CHOBBI TEPMOIHHAMIIKH https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUSI BELIECTBA. 5 bu6muoreka [IOK

®a3oBbIe EPEXOIbI

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




Hroro no pazneny 24
Paznen 4. JIEKTPOINHAMUKA
bubnunorexa [IOK

41 JIeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKUI TOK. TOKH B 12 bubnunorexa [IOK

) PasIUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE BpeMms 2

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM
Ne n/n Konrpoabubie Ipakruueckue (ungposbie)
MPOrpamMMbl Bcero
paboThI paboThI oOpa3oBaTe/IbHbIE
pecypcesbl
Paznen 1. JIEKTPOINHAMUKA
L1 MarnuTtHOE nojue. IeKTPOMarHuTHast 1 | 3 bubnmoreka [JOK
’ WH KIS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHnuyeckue U 3JIeKTPOMArHUTHbIE 9 1 bubnmoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
)9 MexaHn4ecKHe U AIEKTPOMarHuTHBIC 5 1 bu6muoreka [IOK
) BOJIHBI https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
23 O 10 3
frKa https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCHUTEJBHOCTH

11 OCHOBBI CIEUATIBHON TEOpUH 4 | bubnunorexa [IOK
OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubnmoTtexk. K
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKHU 6 http6s: ) /I(l)l.: dsifri 7641697
4.2 Ctpoenue aToma 4 bubmorexa [TOK

https://m.edsoo.ru/7f41¢c97¢




4.3

ATOMHOE SApO

bubnunorexa [IOK
https://m.edsoo.ru/7f41¢c97¢

Uroro no pazgeny

15

Paznea S. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPU3UKH 7 buomorexa OK
https://m.edsoo.ru/7f41c97¢

Hroro no pazgeny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o006maro1iee NTOBTOPEHHE 4 ng;;ﬁfg;grou}i 41c97c
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KoiunuecTBo yacos DJIEKTPOHHBIE

Ne Jara

Tema ypoka Konrtpoabnbie  IIpakTnueckue uuppossie
n/n Bcero H3y1CHHH

padoTsI padoThbI o0pa3oBaTte/ibHbIE
pecypcesl
®dusnka — Hayka O IPUPOJE.
K pHpO bubnunorexa [IOK

HaquLIe MCTOABI ITIO3HAHUA
OKPY’KaroIero Mupa

https://m.edsoo.ru/ff0c32e2

Poib 1 MecTo ¢pu3nku B GOPMHUPOBAHUY

2 COBPEMEHHOM HaAYYHOU KapTUHBI MHpa 1 bubmmorexa [OK
p . i P pu ’ https://m.edsoo.ru/ff0c33e6
B [IPAKTUUECKOU JIEATETbHOCTH JIIOIeH
Mexannueckoe IBHKEHUE.

3 OTHOCHUTENBLHOCTh MEXAaHUYECKOT'O 1 bubmuoTexa [{OK
nBwxenus. [lepememenue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHUE

4 PaBHOMEpHOE IpsIMONIMHEHHOE | bubnmoreka [JOK
JIBIKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE ITPSAMOIMHEIHOE | bubmuoteka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOopgHoOe mmajieHne. Y CKopeHue | bubmuorexa [JOK
CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe IBM>XEHUE.

7 JIBrmKeHHne MaTepUaIbHOU TOYKHU MO 1 bubmorera LOK

p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
[Ipuniun otHocuTenbHOCTH [anumnes.
bubnunorexa [IOK
8 NHepumanbHble CHCTEMBI OTCUETA. 1

ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8




Macca tena. Cuna. [IpuHuun

ne(hOpMUPOBAHHON MPYKUHBIL.

9 cynepno3uiuu cuil. Bropoii 3akon bubmorexa [JOK
. https://m.edsoo.ru/ff0c3be8
HproToHa U1t MarepuanbHON TOUKH

10 Tperuii 3akoH HeroToHa 111 bu6nuorexa [IOK
MaTepUAIIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMUpPHOTO TsroreHusi. Cuna

11 TspkecTH. [lepBas kocMuueckas bubmorexa OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. KoadpuumeHT Tpenus.

13 Cuna zgnpOTHBHeI({I)H(IS)I pu ,HBI/IE(GHI/II/I bubmmorera IHOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WU ra3e
IToctynarenbsHOE U BpalareabHoe

14 JBUKECHHE a0COTIOTHO TBEPIOTO Tea. bu6muoreka [IOK
MowmenTt cuibl. [1nedo cuiibl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Teja
Nmnynbc MmaTepuaabHOU TOUYKH,

15 CHUCTEMBI MaTEPUAJIbHBIX TOYEK. bu6muoreka [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE BU)KEHHE
PaGora 1 MOIITHOCTE CHJIBL.

16 Kunernueckas sHeprus MarepuaibHONR bu6muoreka [IOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUU
[ToTeHnmanbHast HEPTHSL.

17 [ToTeHuManbHas SHEPTUsl YIIPYTO bubmorexa TOK

https://m.edsoo.ru/ff0c461a




[MorennmansHas sHEprys TeNa BOIU3N
MMOBEPXHOCTU 3eMJIU

18

[loreHunanpHbIe U HEMOTEHIMAJIBHBIE
cuiibl. CBs3b paboTHI
HENOTEHIMAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPIHH CUCTEMBI TEIL.
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPTUu

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

19

JlaboparopHnas paboTa
«HMccnenoBanue CBsI3U pabOTHI CHIIBI C
U3MEHEHUEM MEeXaHHUYEeCKOU OHCPIrun
Tella Ha MPUMEPE PaCTKCHUS
PE3MHOBOT'O JKI'yTa

20

KonTtponsHas pabora o teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPaHEHHSI B MEXaHUKE

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

21

OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nsmwkenue. Auddysus

but6moreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKECHUS U
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEU
Y TBEPJIBIX TEN

23

Macca monekyn. KonuuectBo
BemlecTBa. [locrossHHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTtypa
u e€ usMmepenue. Illkana remneparyp
Lenscus




Wneansusiii raz 8 MKT. OcHoBHOE

bubnunorexa [IOK

25 ypaBuenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMrepaTypa Kak Mepa
26 CpeaHel KHHETUYECKOM SHEPTUU bu6muoreka [IOK
JBU>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3akon JlanpToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnas pabota
)3 «HccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamH COCTOSHUS
pa3peKeHHOTO Ta3ay
29 W3ompoueccel B HAEaIBHOM Ia3e U Ux bubmuoteka [JOK
rpagudecKoe mpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss 3Heprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3MeHeHus. KonmuecTBo bubmuorexa [{OK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrUsl OTHOATOMHOTO UJI€ATBHOTO
rasa
31 Bunael renonepenaun bubnnorexa LHOK
https://m.edsoo.ru/ff0c5¢c36
VYnienbHas TEINIOEMKOCTD BELIECTBA.
32 KoaunuectBo Tennotel npu bubmmorera IHOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauadbaTHelil mpoiecc
3 [IepBblil 3aKOH TEPMOAMHAMUKH U €TI0 bu6nuorexa [IOK
IIPUMEHEHUE K U30IIpOoLeccam https://m.edsoo.ru/ff0c5efc
14 HeobpaTtumocTh mporieccoB B bu6muoreka [IOK

npuponae. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230




TCPMOAUHAMHUKN

[Tpunun nevicteus u K11/ Terosoit

but6mmoreka [IOK

35 MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKosoruyeckue mpoodIeMbl
TEIJIO3HEPTreTUKU
13 O6o0maromuii ypok «MoneKysipHast bubnuorexa [{OK
¢buzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KontponsHas pabora o teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubmorexa [JOK
yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKH
40 [TapooGpazoBaHue U KOHJCHCALUS. bu6nuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoNIOTHAS 1 OTHOCUTEIbHAS
41 BJIAXKHOCTh BO3AyXxa. HachlleHHBIN bubmorexa OK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrammieckue u
4 aMmopdHbIe Tea. AHU3OTPOITHS bu6muoreka [JOK
CBOMCTB KpucTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
Kpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
[TnaBineHue U KpUCTAIA3AITHS.
43 VYV nenbHas TEMI0TA MJIaBICHUS bubmorexa [JOK
A ’ https://m.edso0.ru/ff0c6708
CyO6numarust
bubnunorexa [IOK
44 YpaBHEeHHE TEIIOBOTO OaaHca
PABHCHHE TEIIOBOT i https://m.edsoo.ru/ff0c6820
OnexTpuszanus Ten. JIEKTPUIeCKUil
bubnunorexa [IOK
45 3apsia. JBa BUIa 3JEKTPUUYECKUX

3apsI0B

https://m.edsoo.ru/ff0c6bcc




[IpoBOIHMKH, TUDTIEKTPUKH U

46 MMOJYIIPOBOTHUKH. 3aKOH COXpPaHESHUS bubmmorexa LIOK
YHpOBOA ) p https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. TouedHblii dIIeKTpUUECKUI bubnnorexa LHOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsiz
Hanpsk€HHOCTD 3JIEKTPUYECKOTO
43 nosist. [IpuHuun cynepro3uuuu bu6muoreka [IOK
NEKTPUYECKUX TOJIeH. JInHumn https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTH
Pabota cun 3eKTpoCTaTHIECKOTO
49 nois. [lorennuan. PasHocTh bubnmorexa LOK
) ' https://m.edsoo.ru/ff0c6f00
[IOTEHIIMATI0OB
ITpoBOIHUKH U TUAIESKTPUKH B
50 3.]'IpeK OCTaTUIECKOM HT(;)IJ)'IG bubmmorexa LIOK
P ] https://m.edsoo.ru/ff0c7018
JvanekTpudeckas IpOHUIIAEMOCTb
bubnunorexa [IOK
51 OaexTpoéMrocTh. KoHmeHncaro
p ! p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MIOCKOTO
52 KOHJeHcaTopa. DHEPTrHs 3apsHKESHHOTO bubmmorexa LOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGoparopHas pabora "U3mepenune
AEKTPOEMKOCTH KOHeHcaTopa"
[IpuHIMT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMHUPOBATBHOTO
54 arnmapara, CTpyMHOro IpUHTEpA.

DnexTpocTaTHUecKast 3allnTa.
3a3eMIIeHHE SIIEKTPONPUOOPOB




55

DNEKTPUUECKUN TOK, YCIOBUS €TI0
cymiectBoBaHus. [[oCTOSHHBIN TOK.
Cuna toka. Hanpspkenue.
Conportusnenue. 3akon Oma aJist
ydacTKa [enu

56

[MocnenoBarenbpHOE, ApaLUIEIBbHOE,
CMEIIIaHHOE COCTMHEHHE
poBOTHUKOB. JIaGopaTopHas padota
«M3y4eHne cMenIaHHOTO COCTUHCHUS
PE3UCTOPOB

0.5

bubnunorexa [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTta 1 MOIITHOCTB AIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

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

58

3akon OMa 11t MOJTHOM (3aMKHYTO)
anekTpudecko nenu. Koporkoe
3ambikanue. JlabopaTopHas padora
«M3mepenne D/1C nuctounuka Toka u
€ro BHYTPEHHETO COIPOTUBIICHUS»

0.5

bubnunorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTPOHHAs POBOJUMOCTH TBEPBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBHeHI/IH MCETAJIJIOB OT
Temneparypsl. CBEpXIIPOBOAMMOCTh

60

DNEKTPUYECKHUI TOK B BAaKyyMe.
CBoiicTBa 3JEKTPOHHBIX TyYKOB

61

[TomynpoBOAHUKY, UX COOCTBEHHAS U
MpUMecHas NpoBoAUMOCTh. CBOMCTBa
p—n-niepexoaa. [lomynpoBoaHUKOBBIE
npubopHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUIN TOK B pACTBOPAX U
pacIuiaBax 3J€KTPOJIUTOB.

bubnunorexa [IOK
https://m.edsoo.ru/ff0c82ba




DIEKTPOIUTHYECKAsT JUCCOLHAITHSL.
DIIEKTPOJIN3

DNEKTPUUECKHUN TOK B ra3ax.

63 CaMocCTOSTEIbHBIN U ) bubnuorexa [{OK
HECAMOCTOSTEINIbHBIN paspsaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DeKTpUYecKre mMpuodopsl U
YCTPOMCTBA U UX IIPAKTUYECKOE bu6nuorexa [IOK

64 1
npumeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€301acHOCTH

65 O06o0marommii ypok | bubnuorexa [{OK
«DNEKTPOIUHAMHUKA ) https://m.edsoo.ru/ff0c88be
KoHnTposbHast pabota mo Teme

66 «Onekrpocraruka. [locTosHHbIN | bubnmoreka [JOK
3NEKTpUYECKUMl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHblil ypok. KonTponbHas ) bubmuoteka [JOK
pabora o Teme "DieKTpouHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHeIil ypok. O000arOmuii ypok | bu6muoreka [IOK
no temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIEE KOJIMYECTBO YACOB I10 68
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11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
[1]
J:;-ﬂ Tema ypoka Bcero Koutpoapipie  Mpaxruueckue fd[:;:eﬂﬂﬂ :g[()bal:())l;:fenbnue
padoThbI padoTsI pecypen
[TocTosiHHBIE MATHUTHI U UX

| B3auMoJieicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bekrop MaruuTHON MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM UHIAYKLIAHU
MarauTHO€E 1oJie MPOBOTHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnnoreka HOK
BzaumopeiicTBre TpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «3yuenune 1 | bubnmoreka [JOK
MAarHUTHOTO TOJIA KATYIIIKA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO TOJISI Ha
IPOBOAHMK C ToKkoM. Cuiia Amnepa.

4 JlaGopatopHas pabota | | bubmmoreka [JOK
«Hccnenosanne neiicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHMWTa Ha paMKy C
TOKOM»

JleicTBMEe MarHUTHOTO TOJISI Ha
5 JBIDKYIIYIOCS 3apSKEHHYIO YacTHILY. 1 bubmorexa HOK
https://m.edsoo.ru/ff0c9df4
Cuua Jlopenna. Pa6ota cuel Jlopena
OnekTpoMarHuTHas HHAyKIus. [ToTok

6 BEKTOpa MarHUTHOM uHAyKuuu. 31C |
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
uHnykuu Papanes




JlaboparopHnas paboTa
«MccnenoBanue sBICHUSI
JJIEKTPOMArHUTHOM WHTYKIIUNY

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SBNEHUE
camouHaykiuu. 9J1C caMOMHAYKIUH.
DHeprusi MarHUTHOTO TOJI KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 10JIE

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

TexHu4eckue ycTponucTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHLI,
MHAYKIIHOHHAs 1IeYb

10

Ob6o06maromuit ypok «MarautHoe
nose. DIEKTPOMArHUTHAS HHIYKIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHnTposbHast pabota mo teme
«MarsuTHoe 1noJe.
DneKTpOMarHUTHasi UHIYKIIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHNYECKHE
KoJjeOanus. ['apMmoHYecKre
KoJieOaHus. YpaBHECHUE
TapMOHHMYECKHUX KOJICOAHUH.
[IpeBpamienue sHepruu

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCHMOCTH
neproJia MajbIX KojeOaHui Tpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MAcCCHhI TPy3a»

14

Konebarenbublii koHTYp. CBOOOJHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHNs B
U/IeaTbHOM K0JIe0aTeIbHOM KOHTYpE.

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cb820




Amnamorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMAariMTHIMHU KOJIeOaHUIMU

15

®opmyna TomcoHna. 3akoH
COXpPaHEHMs SHEPTUU B HJICATbHOM
K0JIeOAaTeIbHOM KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencrapieHue o 3aTyxarIMX
KoJieOaHusX. BeiHY)IeHHBIC
MeXaHHYeCKHe KoieOanus. Pe3oHaHc.
BBIHy)KI[CHHBI@ I-)JIGKTpOMaI‘ HUTHBIC
KOJIeOaHM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemennsbIii Tok. CUHYyCOMAATBHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
NEPECMCHHOTO TOKA. AMHJII/ITyI[HOQ u
JIEMCTBYIOIIEE 3HAUCHHUE CHIIBI TOKA U
HaIpsDKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussoacTso,
nepeaayda u moTpedaeHue
3JIEKTPUYECKOHN SJHEPTUU

19

Y CTpolCcTBO M TPAKTHYECKOE
MIPUMEHEHHNE IEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOT 0 TOKa,
JIMHUM 3JIeKTponepenady

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

20

DKOJIOTUYECKUE PUCKHU TIPU
MPOU3BOCTBE AEKTPOIHEPTUU.
Kynbrypa ucnons3oBanus
AIIEKTPOIHEPTHH B TOBCEAHEBHON
KU3HU

21

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CxkopocTh

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0ccas54




pacrpoCcTpaHeHuUs U ITTUHA BOJIHBI.
[Tonepeunble U IPOOJIBHBIE BOJHBI

3Byk. CkopocThb 3ByKa. I poMKOCTh

bu6mmoreka [IOK

22
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHuTHbIE BOJIHBI, UX
23 CBOMCTBA U cKOpocTh. [lIkana bubmmorexa [OK
p i https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHLMIIBI paOCBSI3U U
24 TeneBuaeHud. Pa3Butue cpeacTs
cBs3U. Pagnosokamus
25 Kontponsnas padora «Konebanus u bubmmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpssMonnHEHOE pacpoCTpaHEHNE
26 CBpeTa B OJIHO OILHIZ)ﬁ cpe):[ZpToqeqHHﬁ bubmmorexa [TOK
p pese. https://m.edsoo.ru/ff0cd350
MCTOYHUK cBeTa. JIyd cBera
OtpaxkeHHe cBeTa. 3aKOHbI OTPAKECHUS
27 cgeta. [loctpoenue nzobpaxenuii B bubmmorexa [OK
’ P p https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3epKaje
IIpenomiuenue ceera. IlonHoe
)3 BHYTpEeHHee oTpaxeHue. [IpenenbHslii bubnmoreka [JOK
YTOJI TOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKeHUs
29 JlaGopatopHas pabora «3mepenue bubmmoreka [JOK
TOKAa3aTeIIs MPEITOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenne n3obpaxxeHuil B
30 nuH3e. DopMyia TOHKOW JTMH3BI. bubmmoreka [JOK

VYBenuueHue JIUH3bI

https://m.edsoo.ru/ff0cddle




JlaboparopHnas paboTa

31 «Hccnenosanue cBONUCTB
HN300paKCHUH B JIMH3AX)
Hucnepcus ceeta. ClI0KHBIN COCTaB
0 6emnoro csera. Ler. JlaboparopHas
pabota «Habmonenue aucnepcun
CBETa»
3 Wntepdepennus ceera. Judpakuus bubnuoreka [JOK
cBeta. [ludpakinuonnas pemeérka https://m.edsoo.ru/ff0ced22
14 [TonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudeckre MpuOOPHI U YCTPOICTBA U
yCIIOBUS UX 0€30MaCHOT0 MPUMEHEHUS
I'paHuIlbl TPUMEHUMOCTH
36 KJIACCUYECKOM MexaHuKU. [locTymarel bubnnorexka HOK
CIIELIMaJIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amesieHue BpEMEHH U COKpaIlleHUE bubmmorexa [TOK
p P https://m.edsoo.ru/ff0cfad2
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEIISITUBUCTCKON
38 gacTUIbl. CBSI3b Macchl ¢ DHEPTUEN U bubmorexa LOK
’ p https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPTHUs MOKOS
KonTtponbhas padora «OnrTuka.
39 OCHOBEI CIIEIIMaIBHON TEOPUU buGnnorexa LIOK
p https://m.edsoo.ru/ff0cf610
OTHOCHUTEIIbHOCTH
40 ®oronsl. Dopmymna [1nanka. Dneprus bubmmoreka [JOK

U UMITYJIEC (OTOHA

https://m.edsoo.ru/ff0cfel16




OTKpBITHE U HCCIIEA0BAHNE

Bbubnuoreka [IOK

41
dotoaddekra. OnbiTl A. I'. CTonerosa https://m.edsoo.ru/ff0cffc4
3akonsl poTodpdekra. YpaBHeHue
42 3ﬁHMTe§I)Ha [[J?:Iq)(I)OTOB(b(II))eKTa bubmmorexa LOK
’ https://m.edsoo.ru/ff0d015¢
«KpacHnas rpanuna» potosrddexra
43 Jasnenne ceera. OnbrTol I1. H. bubmuorexa [JOK
JleOeneBa. XuMuU4uecKkoe IeiiCTBUE CBETE https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoicTBa u
44 MPaKTUYECKOE MTPUMEHEHHUE:
dboTosneMeHT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3aga4 mo reme «JIE€MEHTBI bubmuorexa [JOK
KBAHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI
46 Pesepdopra o paccessHUIO 0-9acTHIT bubmmorexa [TOK
pPOP P ' https://m.edsoo.ru/ff0d091a
[InanerapHas Mozeib aToMa
bu6mmoreka [IOK
47 IToctynater Bopa
4 p https://m.edsoo.ru/ff0dOafa
W3nydyenue u noriomenrue GoToHOB
48 1} I/I}:e €Xxo0/Ie aToMa € O H(()bro OBHS bubmmorexa [TOK
p pexo . A P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha IPYyroi. Buasl cieKTpoB
BonHoBEIe cBoiicTBa yacTull. BonHEI ne
49 bpoiina. KopnyckyisipHO-BOJTHOBOM bubnnorexka HOK
nyanu3M. CIIOHTaHHOE U BBIHYKIECHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4eHUE
OTKpBITHE PAAMOAKTUBHOCTHU. OMBITHI
Bbubnuoreka [IOK
50 Pezepdopna o onpeaenennro cocraBa

PAaAOaKTUBHOI'O U3JIYYCHHUA

https://m.edsoo.ru/ff0d0fd2




51

CgoiicTBa anb(da-, 6era-, ramma-
U3TydeHus. BiusHue panoakTHBHOCTH
Ha JKUBBIC OPTaHU3MBI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
M3oronsl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['aMma-usnydyeHue

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B si/Ipe.
Snepusle peakuuu. S nepHblil
peakrop. [IpobieMsbl, MepCIeKTHBEI,
IKOJIOTMYECKHE ACIEKTHI SIEPHON
SHEPreTHKU

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULlbl. OTKpBITHE
MO3UTpoHa. MeToIbl HAOMIOICHUS U
perucTpanum 3JeMEHTapHbIX YaCTHLL.
Kpyrastii cton «@yHaameHTalIbHbIE
B3auMoaelcTBud. EqnHCTBO
(Gu3nUecKoi KapTUHBI MUPa»

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro nebda. Co3sesaus,
SIpKI/Ie 3B63l[bl, IIJ1aHCThI, X BUANUMOC
nemxenne. ConHeyHas CUCTEMA

56

Connue. ConHeuHass aKTUBHOCT.
Ncrounuk sneprun ConHua u 3B€37

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3A5I MIaBHOM MOCIIEI0BATEIILHOCTH.
BuyTpennee crpoenue 3BE3 .
CoBpeMeHHbIE NPECTABICHNUS O
MPOUCXOKACHUH U 3BOMIoNMK CoJHIA ¥

3BE3




58

Mieunsiii I[Iyrs — nama ["anakruka.
IMTonosxenue u nerxerue CoiHIIA B
lNanaktuxe. ['anaktuku. YEpHbIE OBIPHI
B sAJIpax rajakTUK

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbmoro B3peiBa. Penukrosoe
M3JIydyeHHne. MeTtarajakTuka

60

Hepemiennsie mpoOieMbl aCTpPOHOMUU

61

KoHnTtposbHas padota «DJIeMEHTHI
ACTPOHOMHUHU U aCTPOPUZUKU»

62

Ob6o6maromuit ypok. Pons ¢pusuxu u
aCTPOHOMHUHU B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIHMATILHON 1
3THYECKOH cdepax AesITeTbHOCTU
YeJIoBeKa

63

O6o6maromuii ypok. Pois u Mmecto
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAay4YHOUW KapTUHE MUpa

64

O6o6maromuii ypok. Pons
¢u3uueckoil Teopun B HoOpMUPOBAHUH
npecTaBiIeHu 0 PU3NIECKO
KapTUHE MHUpa

65

O6o06matomuii ypok. Mecto
¢u3uUecKoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUNA O IPUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE T0J1€.
DNeKTpOMarHuTHAsE MHAYKIIHS




PesepBubliil ypok. Ontuka. OCHOBBI

67 ClielIMaIbHON TEOPUU 1
OTHOCHUTEIIBHOCTH
Pesepuriii ypok. KBantoBas ¢pu3uka.
68 3JI€I\I/I)CHTH};1PCTp0HOMI/II/I u ’ 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68
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