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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIEero
o0Opa3oBaHus pa3padoTaHa HA OCHOBE MOJOXKEHHN U TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yu€roM ¢eaepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETLIMK TpenojiaBanust yyeOoHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpraHu3alUsIX Poccuiickou denepaunu, peATU3YIOLINX OCHOBHEIE
00pa3oBareibHbIE POrPAMMBI.

ConmepxaHnue mporpaMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux (u3nkKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm dGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
oOydeHHusi, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3AlMU MEXKIIPEIMETHBIX
CBs3e (DM3HKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TIpeaMeTramMu. B Hel
OMPENEISAIOTCS OCHOBHBIE 1I€JIM M3Yy4YeHUsl (DU3UKU HAa YPOBHE CpPETHEro OOIIero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHHUS Kypca (DU3UKU: JIUYHOCTHBIE,
MeTanpeaMeTHbIE, IPEAMETHbIE (Ha 6a30BOM yPOBHE).

[TporpamMma no pusmke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHHS Kypca (PU3KUKHK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YyUYEHUs;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rogaM oOydeHus.

dusznka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOIBI, BBICTYMAas B
KauecTBe y4eOHOIo MpEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHuM 00 okpyxaromiemM Mupe. [IIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUMA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3Y4aeMbIX XHMHEH, OWOJIOTHEH,
dbusndeckoir reorpadmeit u actpoHommeit. Vcmonmp3oBaHWE W aKTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHsS] HOBBIX MAaTEPHUATOB C 3aJaHHBIMM CBOMCTBAMHM U JPYTHX.
N3ydyenne ¢Gu3MKH BHOCHUT OCHOBHOM BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa oOydarouuxcs, B (OPMUPOBAHME YMEHUU MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPHU BBINOJHEHUU UMU YY€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢Gu3uku s YpOBHSL CpeIHEro oOmiero oOpa3zoBaHus
MOJIOKEH pAN HIEH, KOTOpPhIE MOXXHO paccMaTpuBaTh KakK MPHUHIMUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBIIIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesnoB (U3MKH, BKIIIOUAET KaK
BOMPOCHI KITACCUUECKOMN, TAK K COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHUH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONH HAyKH, OCMBICICHUE CBSA3U Pa3BUTHUSA
bu3uku ¢ pa3BuTMEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes npuxnaonou  uanpasnrennocmu. Kypc ¢usukum mnpeamomaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHMYECKHUX M TEXHOJIOTMYECKHX MPUIOKECHUM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss MOCPEICTBOM BBEIEHHUS DJIEMEHTOB
CONepKaHMUsS, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKXKe OOCYKICHUS
npo0sIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

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

CHCTeMHO-CSITENBPHOCTHBIN TOIX0M B Kypce (M3UKU pPean3yeTcs MPEekKIe
BCETO 3a CYET OpraHU3allid IKCIIEPUMEHTATBHOU ACATEIBHOCTH O0YyYarOIIUXCH.
Jlns  Ga3oBoro ypoBHA Kypca (HU3MKM — OTO HCIOJb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOMIUN CHUCOK YUYEHUUYECKHUX
IpakTHUeCKUX paldoT. BolaeneHune B yka3aHHOM MepeyHe J1abopaTOpPHBIX PadoT,
MPOBOJIUMBIX  JUIA  KOHTPOJISI M  OLEHKH, OCYUIECTBIISICTCS YYaCTHHUKAMH
00pa3oBaTesNbHOrO Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAaHMPOBAHUA U
ocHalleHus: kabOuHeta Qusuku. Ilpu ->TOoM obecneynBaeTcss OBJAJICHUE
00yJaronuMMUCS yMEHUSMH TPOBOIUTH KOCBEHHBIE HM3MEPEHHS, HCCICIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYUH ¢ TIOCTAHOBKY OIBITOB TI0 TPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHME YJNENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aga4. [Ipy »TOM M pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SIBHO
3aJJaHHON (PU3UIECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSTh N3YUEHHBIC 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOTO paszjieiia Kypca, TaK UM UHTETPUPYS 3HAHUS U3
pa3HbIX pasnenoB. g Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJlaHUS Ha
OOBSICHEHHE TPOTEKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (GU3NYECKOW MONENH MJI CHUTYallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k marepHaibHO-
TEXHUYECKOMY OOECHeUYeHHI0 ydeOHOTO Tipoliecca 0a3oBBI ypOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeHero oomero oopa3oBaHus JOKEH U3Y9aThCs B YCIOBHSIX
peIMETHOT0 KaOuHeTa (M3WKH WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIa. B kabunHere (pU3UKK TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpYAOBaHWE JUIsl BBHITIOJIHCHHUS YKA3aHHBIX B
nporpaMmMme 1o (Gu3uKe YICHHYSCKUX MPAKTHYSCKUX padOT U JEMOHCTPAIIMOHHOE
000pyI0BaHUE.

JlemoHCcTpamoHHOEe  000OpynoBaHne (QOpPMHUpPYETCSI B COOTBETCTBHH  C
NPHUHIIAIIOM MUHUMAJIBHOW JIOCTAaTOYHOCTH U 00OECHevMBacT IOCTAaHOBKY
NIEPEYUCIICHHBIX B TIporpaMMe 10 (DHU3HMKE KIFOYEBBIX JIEMOHCTpAIM s
UCCIICJIOBAHMSI ~W3YYaeMbIX SIBJICHHA ©W  TPOIECCOB, OSMIIMPUYCCKUX H
(dyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHIA.

JlabopatopHoe o0OOpymOBaHME IS YYEHWYECKUX TMPAKTHUECKUX pPabdoT
dopMupyeTcss B BHJIC TEMAaTHICCKUX KOMIUIEKTOB M OOECIICUYMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JABYX oOOyd4aromuxcs. TeMaTHUecKue KOMIUICKTHI
71a060paTopHOTO O00OPYAOBAHHS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BH/IE ITU(PPOBBIX J1a00paTOpUH.

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

o (GopMHpOBaHHE HHTEpECA U CTPEMIICHHS OOYYArOIIUXCS K HAayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e Ppa3BHTHE MPEJICTABICHUI 0 HAYYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHUE
UCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHHSIM;

o (GopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTara H3y4eHUs
OCHOB CTPOEHHS MaTepuu M PyHIaMEHTAIbLHBIX 3aKOHOB (PU3UKH;

o (dopMmupoBaHWE YMEHHUU OOBICHATH SBIEHUS C HCIOJIH30BAHHEM
(U3HYECKUX 3HAHUHA U HAyYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE TPEACTABICHUN O PO (DU3UKHU I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHne STUX Lele 00ecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporecce u3ydeHus Kypca GU3NKN Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBI  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIAPHYIO  (PU3UKY, DJICKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHMe yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHS
MMPAKTUYECKUX PEIICHUH B OBCEIHEBHOW KU3HU;

e OCBOEHHE CIOCOOOB pEIIEHUs pa3IuYHbIX 3a7a4 C $BHO 3aJIaHHOMN
dbu3znyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3fanue GU3NUeCcKo MOJIENH, aIEKBATHOU YCIOBHSIM 3a]1a4H;

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

e OBJAJCHUE METOJaMHU CaMOCTOSTEIHHOTO IUIAHWPOBAHUS U TMPOBEIACHUS
(¢u3nYeCKUX SKCIEPUMEHTOB, aHalW3a W HMHTEPHpeTalnud HHpopmaimu,
OTpe/ieNieHus JOCTOBEPHOCTH MOJIYUEHHOTO Pe3yibTarta;

e CO3JaHUE YCJIOBHUU I Pa3BUTHA YMEHUM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU J1€ATEILHOCTH.

Ha usyuenue ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE IMepeyeHb J1abopaTOpPHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [EJaeT BBIOOP
poBeeHHs] J1abOpaTopHbIX pPabOT M OMBITOB € YYETOM MHIMBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIMXCS.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IMIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp dkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IPUPOIBI.
OKCHEpUMEHT B (PU3UKE.

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

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

Llemoncmpayuu

AHanoroBele u 1U(GPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYMKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeHssI CKOPOCTb, MITHOBEHHasi CKOpPOCTb) M
YCKOPEHHE MaTepUaibHOW TOYKH, MX NPOEKIMHU HA OCH CHUCTEMbl KOOPAHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MepeMElIeHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBoOonHoe najieHue. Y CKopeHue CBOOOIHOTO MaJICHUsI.

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

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JNBU)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Monens cuctembl OTCYETA, WUIIOCTpALUMs KUHEMATUYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne IBMKEHUH C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmrogenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ| YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOHOTO MaCHHS.

Hanpasnenue ckopocty pu JBHKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLIEHHST MEXAY NYTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENBHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS [IapUKa B BI3KOM )KUAKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

[Ipyaonn  otHOocuTensHOCTM  [amunes.  Ilepeeii  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoii 3akon Herotona
JUISl MaTepUAIIbHOM TOYKH. TpeTuit 3akoH HproTOHA 1151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtAroteHus. Cuma Tsokectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoJibxxeHus, kadenusi). Cuna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJBKEHUS U cuia TpeHus nokos. KoagdunueHt tpenus.
Cuiia conpoTUBIICHUSI IPU IBUXKEHUU TEJA B dKUJKOCTH WIIH rase.

[TocTynarenbHoE U BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TeA.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpaumieHus. [lnewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TEIA.

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

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropo# 3akoH HproToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CHUJI TPEHHUSI IOKOSI, KAUEHHSI U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBuKeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



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

HccenenoBanue yclloBUM pPaBHOBECUS TBEPIOIO TeEJla, HMMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3axonsl coxpanenus 6 mexanHuke

NMnynbc MaTepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUsS HMITYJIbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBL.

Kunetnueckass 3Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KUHETHYECKOW YHEPTUMU.

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

[loTeHmumanpHpie W HENMOTCHNHAIbHBIE  cuiibl.  CBsi3b  paboOTHI
HEMOTEHIMANbHBIX CUJl C U3MEHEHHEM MEXAHUYECKOM HSHEPrHMU CHUCTEMBI TEl.
3aKOH COXpaHEHUsI MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIOMET, KOMED,
MPY>KUHHBIN TUCTOJET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHUUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3yyenne aOCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

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

Paznen 3. Mosiekyasipuasi QU3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocno6vt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. duddysus. Xapaktep IBUKEHUS U
B3aMMOJICHCTBUSl 4YacTHUIl BelIecTBAa. MoJEnu CTPOEHUS Ta30B, XUIAKOCTEH U
TBEPIIBIX TEJI U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojeeil. Macca u
pa3mepsl MoJiekyil. KonmnuectBo BemecTBa. [loctosiHHass ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. Illkama temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUHM HACATBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpEIHEN KWHETHYECKOM DSHEPIUMM TEIUIOBOIO JBWXKECHMS dactull rasza. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30ompoueccsl B UACAIbHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE MPHUMEHEHUE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

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

OnbiThl 110 1M HY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO TBUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUS.

Mogens, HUIIoCTpupyomas Mpupoay AaBJICHHUS ra3a Ha CTEHKU COCYIa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS HACANBHOTO rasa,
M30IIPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HA OCHOBE M3MEPEHHIA
00bE€Ma KOMHATBI, JABJICHUS U TEMIIEPATyPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuxku

TepMoanHamMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOM
CUCTEMBI U criocoObl €€ u3MeHnenus. KoaudectBo TemioTel U padota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJealbHOrOo  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3Ty4eHHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTH pH TEIIIONEpPEaAYE.

[Tonsitue 006 aamabatHoMm mpouecce. IlepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHne mepBOro 3akOHa TEPMOJMHAMMKHM K H3oIpoieccam. ['paduueckas
UHTepIIpeTanus padoThI ras3a.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TenmoBble  mammHbl.  [IpyHOMOBI  AEHCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamMHaX. KoadduimeHt monae3Horo
nevctBug TemioBol mamuHbl. [Hukn KapHo u ero kosdduimMeHT Mojae3HOro
JEHUCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TEIIIOIHEPTETUKH.
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TexHuyeckne YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOAMUIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEPruy Tena MpU COBEPIICHUH pPaOOThI: BBUIET
npoOKu U3 OYTBUIKM TMOJ JCHCTBUEM CXKATOTO BO3/AyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUIACOAEMOHCTPAIIHS).

M3meHeHne BHyTpEeHHEN SHEPTruu (TeMIlepaTypbl) Teaa IpH TeIUIonepeiaye.

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

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

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepenne yaenbHON TEII0EMKOCTH.

Tema 3. Azpecammniwie cocmoanus eéewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHaeHcamnus. Mcmapenne u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucrannmmueckue u aMmopdubie Teraa. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuipl. CoBpemeHHble Marepuanbl. [lmaBienue u
KpucTayum3anus. Y AelbHas TerioTa miasienus. CyOoaumanus.

YpaBHeHue TerioBoro OangaHca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJYyUYECHHUS] COBPEMEHHBIX MaTEpPHUajoOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy noHW>KEHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HaGmonenue HarpeBanusi v MIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanust KpuCTasios.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepeHrne 0THOCUTEIBLHOM BIIAXKHOCTH BO31YXa.

Pa3znea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuka
DnekTpusaius Ted. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX

3apsAa0B. HpOBOI[HI/IKI/I, AUDJICKTPUKHU KW IIOJYIIPOBOJHUKH. 3akoH COXpaHCHUA
QJICKTPUYICCKOTI'O 3apsa.
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B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31EKTPUUECKUI 3apsil.
Onextpuueckoe mnosie. Hampsok€HHOCTh  anekTpuueckoro motisd.  [IpuHuumn
CYyNEPHO3ULIMU DJIEKTPUUECKUX MOJeH. JIMHUM HAnpsKEHHOCTH DJIEKTPUYECKOTO
OJISL.

PaGora cun  anekrtpoctarnueckoro  mojisi.  [lorenmman.  Pa3HocTh
noTeHUUAIOB. [IpOBOOHHMKM W JUANEKTPUKHM B  DJJIEKTPOCTATUYECKOM IIOJIE.
Jlnanexrpryeckas MpOHULIAEMOCTb.

DnekTpo€MKocTb. KoHaeHcaTtop. DIeKTpOEMKOCTh IIIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

TexHuyeckue yCTpoOHMCTBA M TNPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETp, DOJEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJIEHCATOp, KONMUPOBAJIBHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpONUCTBO U IPUHIIUII ICUCTBUS DIICKTPOMETPA.

B3anmonencTsre HaA3IEKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE T0JIE 3aPSIKEHHBIX TEJI.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMBAEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT  IUIOLIaau
IIJJACTHH, PACCTOSHUASI MEXAY HUMH U JUAJIEKTPUYECKON POHNUILIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

ONEeKTpUYECKUd TOK. YCIOBUSL CYIIECTBOBAHMS SJEKTPUYECKOIO TOKa.
Hcrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon OMa 1714 yyacTKa LeTu.

DNEKTPUYECKOE COMNPOTUBIEHUE. YEIbHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBarenpHOE, TApaLIEIbHOE, CMEIIAHHOE COCTMHEHUE ITPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILIAsl CUJa M BHYTPEHHEE COINPOTUBIIEHHE WCTOYHMKA TOKA.
3akoH OMma 11 ONHOM (3aMKHYTOW) AJIEKTpHUYecKor enu. KopoTkoe 3aMbIKaHue.

OnexkTpoHHass  OPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIEpaTypbl. CBEpXIIPOBOIUMOCTD.

DJIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpOBOIHUKHY. CobOcTBeHHas U IpUMECHAs IPOBOJAMMOCTh
noJIynpoBoIHUKOB. CBoMCTBa p—n-niepexoa. [lomynpoBoHIKOBBIE TPHUOOPHI.
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DONeKTpUYeCKUid TOK B pacTBOpax M paciuiaBax  AJIEKTPOJUTOB.
DNEeKTPOJIMTUYECKAS TUCCOLUALUS. DIEKTPOJIN3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENIbHBIM
pa3psa. Monuus. [1nazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIepMETp,
BOJIBTMETP, PEOCTaT, HWCTOYHUKUA TOKA, OJJICKTPOHATrPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUO,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOJHUKOBBIN AUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUiTbl TOKA U HaIpSKEHUS.

3aBUCUMOCTh COMPOTUBICHUS IUIMHIAPUYECKUX HTPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHMS M MaTepuaa.

CMenaHHOe COeIMHEHUE TPOBOAHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
rajJjbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCThH COPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psa ¥ IpOBOJIUMOCTb BO3/1yXa.

OHOCTOPOHHSIS TPOBOAMMOCTD AUOA.

Yuenuueckuiu sxcnepumenm, nabopamopnvie pabomoi

N3ydeHne cMEmaHHOIo0 COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUJIbl MCTOYHUKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJIEHUS.

HabGnrogenue snekrposusa.

MexnpeaMeTHble CBA3H

Nzyuenne xypca ¢gusuku 0a3oBoro ypoBHsa B 10 kjacce OCyIIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nousimusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBICHWE, HAay4YHbIA (akT, TUMOTE3a, (PuU3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIEIIb, H3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHWH, JIMHEWHas (QyHKIus,
napa6oJa, runepOoiia, Ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHHE B KUBOU npupoje, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHUW3MOB (BUIbI TEIUIONEPEaAaUuH, TEIJIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJE.
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Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs MAaccCa, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH U
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS JUCCOLMALINS,
rajbBaHHUKa.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mipeoOpa3oBaHUE IBUKEHUN C HWCIOIH30BAHMEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MOJAIIUITHUKH, HCIIOJb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbCa B TEXHHKE (pakera, BOJAOMET W JPyrue), JABUTATEIb BHYTPEHHETO
Cropanus, mapoBas TypOuHa, OBITOBON XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTHUU
MOJy4YeHUS COBPEMEHHBIX MATEPUATIOB, B TOM YHUCIEC HAHOMATEpUAIIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3aIllWTa, 3a3eMJICHUE S3JIEKTPONPHOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHArPEBATEIIbHbIE npuOOpBHI,
AIIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMHuKa

Tema 3. Macnummnoe nose. In1eKmpomMazHUmMHAsA UHOYKYUA

[TocTtossHHble  MarHuThl.  B3aumojeilicTBHE  IIOCTOSIHHBIX ~ MarHuUTOB.
MarnutHoe mnosie. BekTtop MarHUTHOM UWHAYKUMU. [IpuHOun cyneprno3unuu
MArHUTHBIX MoJiek. JIMHMKM MarHUTHOW WHAYKUMU. KapTMHa JUHUI MarHUTHOM
MHIYKIAH MOJISI TOCTOSHHBIX MAarHUTOB.

MarautHOE TmOJiIe NPOBOJHMKA C TOKOM. KapThHa JMHUNA WHAYKIWA
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOrO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelctBue mpoBOJHUKOB C
TOKOM.

Cuna Amrnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, €€ MOJlyJib U HanpaBiieHUE. J[BUKEHHE 3apsSyKEHHOW YaCTUIIbI
B OJIHOPOJIHOM MarHUTHOM moJje. Pabota cuisl Jlopenta.

SIBneHne 3NEKTPOMArHUTHOM MHIAYKUMW. [IOTOK BEKTOpa MAarHUTHOM
MHIYKIUAHW. OJIEKTPOJABIKYIAS CWia HWHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu @apanes.

BuxpeBoe »snexTpuueckoe moJie. OJIEKTPOABWKYIAA CHIA HHIAYKIHH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATEIBLHO B OJJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJIEKTPOABIKYIAS  Ccujia
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJIsl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
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TexHudeckne yCTPOMCTBA M MPAKTHYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMATHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTULl, UHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIUA MATHUTHOTO TIOJISL.

B3aumoneiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHOU UHAYKLWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJABUKYILIEH CHIIbI MHAYKIMU OT CKOPOCTH W3MEHEHMS
MAarHuTHOTO MOTOKA.

SIBeHrEe CAaMOMHTYKIIMH.

Yuenuueckuiu sxcnepumenm, nabopamopnvie pabomoi

N3ydyeHrne MarHuTHOTO OIS KATYIIKU C TOKOM.

HccnenoBanne NeMCTBUS NOCTOSHHOTO MarHuTa Ha PpaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOM MHAYKIIHH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbBIE KO1€DAHUSA

KonebGarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJIEOaHMS.
["apmonnueckue xonebanus. Ilepuos, wacrora, amrumMtyaa u Qaza KoJeOaHHIA.
[IpyXuHHBIM MasTHUK. MaTteMaTH4eCKUM MasTHUK. Y PaBHEHHE TapMOHUYECKUX
kosneOanuil. [IpeBpallieHue 3Hepruy Npu rapMOHUYECKUX KOJIeOaHUsX.

KonebatenbHblil KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCATLHOM KOJIeOATeTbHOM KOHType. AHANOTUS MEXAY MEXaHHYECKUMH U
AIIEKTPOMArHUTHBIMU KonieOanusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATHHOM KOJIE0aTEIbHOM KOHTYPE.

ITpencraBiaeHue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€eHHbIE MEXaHUUECKHE
koseOaHus. Pezonanc. BbIHy X 1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennbiii  TOK. CUHYCOHMJANbHBIM IMEpPEMEHHbIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAYEHHWE CWJIBI TOKAa W
HaIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE IEKTPUUECKON
DHEPrUU. DKOJIOTMYECKHE PUCKHU NPU IIPOU3BOACTBE NIEKTpOodHEpruu. Kymnbrypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HMU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: JIIEKTPUYECKHUU
3BOHOK, T'€HEPATOP MIEPEMEHHOTO TOKA, IMHUHU dJIEKTPOIIepe1ay.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KOJIEOATENbHOM cHUCTEMbI (IIPYXUHHBIA WIH
MaTEeMaTHYECKUN MasITHUK).

Hab6monenue 3aryxaronmx KojiebaHui.

HccnenoBanue cBOMCTB BbIHYKICHHBIX KOJIeOaHUH.

Habmronenue pe3onaHca.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HANPSKEHUS] OT BPEMEHU) UIs
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum nmocienoBaTeNbHOM COSAUHEHHMM PE3HUCTOpa, KaTyIIKH
VHIYKTUBHOCTH U KOHAEHCATOPA.

Mopenb TuHUM IEKTPOIIEpENAYH.

Yuenuueckuui sxcnepumenm, nabopamopHuie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHUI Tpy3a HA HUTH OT
JUTMHBI HUTU U MAcCChI I'py3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAOBATEIBHO
COCIMHEHHBIX KOHACHCATOPA, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u In1eKmpoMazHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YyCIOBHsS pacnpoctpaHenus. llepuon. Ckopoctb
pacupocTpaHeHuss M JUIMHA BOJHBL. [lomepedyHble W NPOAOJIBHBIE  BOJIHBIL.
WnTepdepenims u qudpakiuus MEXaHHYECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYy4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmMuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoaHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MPEIOMIICHHUE, MOJsIpU3aus, Audpakuus,
uHTepdepenus. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxanma 3€KTPOMAarHUTHBIX BOJIH. [IprMeHEHnE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMNBI paguoCBs3U U TeneBuaeHus. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJBTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEAULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOJOIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.
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Hab6monenue nnatepdepeHny v AUPpaKkiud MEXaHUYEeCKUX BOJIH.

3BYKOBOU pE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOM KOJeOaHUM.

HccnenoBanre  CBOMCTB  JJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peoMIICHUE, TTOSIpU3aLns, AUPPaKIKsl, HHTEPPEPEHIHS.

Tema 3. Onmuka

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

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zoOpaxkeHui B
IIJIOCKOM 3€pKaje.

[Tpenomnienue cBeta. 3aKOHBI MTPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroa MNOJHOIO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceeta. CroxxHblil coctaB O6enoro cBera. Ler.

Cobuparonie U pacceuBaromue JuH3bl. Tonkas smH3a. ®DokycHoe
paccTosiHUE U ONTHUYECKas cujaa TOHKOM auH3bl. [locTpoenne uzoOpakeHuil B
coOMpaloIIMX U pacceuBaOIIUX JIMH3aX. PopMysa TOHKOHW JIMH3BL. Y BEJIUYEHUE,
JTaBaeMoe€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUYECKONU ONITUKH.

BomnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTephEpEeHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JludpakimonHas peméTka. YCJIOBHE HaOI0ICHUS
IJIABHBIX ~MAaKCMMyMOB IIpM IIQJ€HHH MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(PPAKIUOHHYIO PEHIETKY.

[Tonspuzanus cBeTa.

TexHuyecknue yCTpOWCTBa M IMPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHas
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOISIPOU.

Llemoncmpayuu

[IpssMONIMHEWHOE PaCHpPOCTPAHEHUE, OTPAKEHUE M MPEIOMIICHUE CBETAa.
OnTuyeckue mpuodOpHI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb cBETOBOAA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mogaenu MUKpockomna, TEJIECKOIa.

HaoGmronenune natepdepeHnu cBera.

HaOmronenue nudpakiuu cBera.

Hab6monenue aucnepcun cBera.
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[Tomryuenue ciekTpa ¢ TOMOIIbIO PU3MBI.

[Tomyuenue criekTpa ¢ MOMOIIbIO TU(DPAKIUOHHON PEIIETKY.
Hab6monenue nonspusanum cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
N3mepenune rnokaszaTess MpeaoMIICHUs CTEKIIA.
HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.
Hab6monenue aucnepcun cBeTa.

Pa3znesn 6. OCHOBBI CrIeNUAJIbHON TEOPHUH OTHOCHUTEILHOCTH

['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIEIMAIBHOM TEOpPUU OTHOCHUTEJIIbHOCTH: HWHBAPUAHTHOCTH MOJYJSI CKOPOCTH
CBETA B BaAKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPruer U UMITYJILCOM PEIIATUBUCTCKON YaCTUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

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

OtkpeiTre u uccnenoBanue Gororddexra. OnwiTel A. I'. CtoneroBa. 3aKOHBI
dotordpdekra. YpaBHenue OiHmTenHa st dportorddekra. «KpacHas rpaHuia»
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudeckue yCTpONCTBA W MPAKTHYECKOE TMPUMEHEHHE: (OTODIEMEHT,
doTomaTuuk, comHeuHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotor(PpdeKT Ha yCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeMHETO (poTodddekTa.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nydenune u mnoriomeHue
(GOTOHOB TpM mepexoJe aToMa C OJHOTO YPOBHsS SHEpruM Ha Apyroil. Bums
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJOPOJA.
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BonnoBele cBoiicTBa yactuu. Bonnel ne bpoinsa. KopnyckynsspHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.
TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIEKTPaJbHBINI
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.
Llemoncmpayuu
Mopens onbita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI J1a3epa.
HabGnrogenue inHeHyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuu skcnepumenm, nabopamophvie pabomoi
Hab6monenue nuaeitgaToro crekrpa.
Tema 3. Amomnoe aopo
OKCINEPUMEHTHI, JI0KA3bIBAIOIIUE CIIOKHOCTh CTpOoeHUs sAnpa. OTKphITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocTasa
panuoakTuBHOrO wu3iMydeHus. CpoiictBa anb(a-, Oera-, ramMma-H3ITy4CHHS.
Brnusinue paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA W HeWTpoHa. HykimoHHas monenb snapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.
Anbda-pacnag. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacnaa. [amma-
U3JTydeHHe. 3aKOH paJIMOaKTUBHOI'O pacnaja.
DHeprus CBA3M HYKJIOHOB B sijipe. SAnepHbie cuibl. Jlepekt Macchl sipa.
Snepnbie peakuuu. /leneHne u CUHTES sAEp.
SAnepusiit peaktop. TepmosiaepHsiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHUBBI
SIIEPHOM SHEPreTUKU. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON IHEPTEeTUKHU.
OnemeHTapHble YaCTULbl. OTKPBITUE NO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaaMeHTalbHbIE B3auMOJeHCTBUA. EQMHCTBO pu3nueckol KapTUHBI MUPA.
TexHHUYecKue yCTPOMCTBA U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHblil peakTop, aToMHasi 6oM0a.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4yacTull (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Oransl pa3BUTHs acTpoHOMUU. [IprKkiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMHH.
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Bun 3B&3nmnoro neba. Co3Bes3nus, spkue 3BE3MbI, IUIAHETHI, MX BHUIAUMOE
JIBUKEHHE.

ConHeuHas cucrema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuwk sHeprun CoJiHIA W 3BE3N.
3BE3AbI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CHEKTpalbHBIM Klacc —
CBETUMOCTbY». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBbY» JJIsl 3BE3M TJIABHOW IOCJIEAOBATENIBHOCTA. BHYTpEHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUN U 3Bororuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3/I.

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenne m aBrxkenue ConHLA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSapax
rajgakTHK.

Bcenennas. Pacimpenune Beenennoii. 3akon Xa06ma. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PEIMKTOBOE M3MydEeHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpo6iaeMbl aCTpPOHOMUHU.

Vuenuueckue nabnrooenus

HaGnronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN I OINpe/ieNIeHUs MOJI0KEeHUsS HEOECHbIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be311sd CEeBEPHOro MOIYIIApUs U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilyrtu.

O6o01maoIee MOBTOPEHHUE

Ponb ¢u3uku M acTpoHOMUM B HIKOHOMHYECKOM, TEXHOJOTHMYECKOM,
COIMAJIbHOM M 3TUYECKOM chepax AesITeIbHOCTH YeJIOBEKA, POJib U MECTO (DU3UKU
¥ aCTPOHOMHH B COBPEMEHHOU Hay4HOU KapTHHE MUpPa, POJib (PU3NUECKON TeOpUn
B (QOpPMUPOBAHMU TPEACTABICHUNH O (U3MUECKOW KapTUHE MHpa, MECTO
bu3nuecKkoil KapTUHBI MUpPA B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABICHU O MIPUPOJIE.

MexnpeaMeTHbie CBA3H

Nzyuenne xypca ¢gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyriecTBisiercs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTEeMaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3yYEHHEM METOJOB HAyYHOTO
MO3HAHMS: sIBJICHUE, Hay4YHbIH (pakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJICIb, H3MEPEHHUE.

Mamemamuka: pelIEeHHWE CUCTEMbl YpPAaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKLUHMH HAa OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
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NPOM3BOJHBIE BJEMEHTAPHBIX (YHKUUH, NPU3HAKKA MOAO0OHS TPEYroJbHUKOB,
oTpezieNieHue IO MIOCKUX (GUryp u oobEma Te.

bBuonocus: snekrpuyeckue SBICHUS B JKUBOW MPUPOJE, KojebaTerabHbIE
JIBH)KCHUS B )KMBOHM MPHUPOJIE, ONITUYECKUE SIBJIECHUSA B KUBOW NMPUPOAE, ACHCTBUE
paauanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsA CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMS KPUCTAJUIMYECKON pEIIETKH, CHEKTPabHBIMN
aHaJu3.

l'eocpagpua: wmarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MAarHUTHBIX Py,
(boToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHWAW 3JEKTPONEpeNady, TIeHepaTop NEPEMEHHOrO0 TOKa,
AJIEKTPOJBUTraTENb, WHAYKLUOHHAS I€4Yb, pajap, PaJAUONPUEMHHUK, TEJIEBU30D,
anteHHa, TenedoH, CBU-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAsS ONTHKA,
coJIHEeYHas OaTapes.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOTO Tpenmera «®Du3nMka» Ha YPOBHE CpPEIHEro OOIIeTro
obOpa3oBaHusi (0a30BBIN YPOBEHb) JOJDKHO O0ECHEUYUTH JOCTHXKEHHUE CIETYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro npeamera «Ou3nka» AOJKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIIUXCA PYKOBOACTBOBATHCS
cOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINi, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKJICHHH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITa U ONbITA JEATEIIBHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIMUTATENBHOU ESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX EHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUU B 00pa30BaTeILHON OPraHU3aIlnu;

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

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJAHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

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

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JESTEIIbHOCTH YYEHOT0;

OCO3HAaHME JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOIO OyAyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,

npucyuero (pu3ndyeckoil Hayke;
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S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccroHANIbHON NeATEIbHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpLIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peann3o0BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHBI;

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

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYPBl, OCO3HaHHE TIJ100aJIbHOTIO
XapakTepa 3KOJOTHYECKHUX MpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUIA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH OKOJOTMYECKOM HAaNpaBIEHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

OCO3HAHME LIEHHOCTHM HAay4YHOM JEITENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHus  (QU3MKM  OCYLIECTBJISATH  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jiornyeckue aeiicTBUA:
CaMOCTOSAITENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEIATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHOKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pazpabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ y4€TOM aHaju3a HWMEIOUIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIIBHOCTh, OICHUBATh COOTBETCTBUE PE3YIHTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIONHATH pabOTy B YCIOBHUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaTeIbCKHe JeMCTBUS:
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BJa/IeTh HAYYHONM TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHSATUSIMU U METOAAMHU
buznyecKoil HayKu;

BJIa/IE€Th HAaBBIKAMHU Y4eOHO-MCCIIE0BATENbCKONW U MPOSKTHON AESTeNIbHOCTH
B 001acTé (PU3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY
METO/IOB pELIeHHs 3a1a4 (PU3NYECKOTO COACpXKAaHMS, NPUMEHEHHIO Pa3IMyHbIX
METOJIOB MMO3HAHUS;

BJIAQJE€Th BUAAMU JEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IUYHBIX Y4EOHBIX
CUTYAalUsX, B TOM YHCJIE IIPH CO3AaHNU Y4eOHBIX MMPOEKTOB B 00JaCTH (DPU3UKH;

BBISIBIISAITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M M AaKTyaJIM3MPOBaTh 3ajauvy,
BBIIBUTATh TUNOTE3Yy €€ pEeLIeHUs, HAXOAUTh apryMEeHTHl ISl JOKa3aTelbCTBA
CBOMX YTBEpXACHUM, 3a]1aBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJyYEHHbIE B XOJE€ pEUICHUs 3aJauyd  pe3yJbTaThl,
KPUTUYECKH OIIEHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JeSITEIbHOCTH, B TOM YHUCJIE IPU U3YYCHUH (DUBHKY;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

yMETh TMEPEHOCHTh 3HaHHSA 10 (U3MKE B MPAKTUYECKyI0 00JacTb
KHU3HEJCATEIILHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTMHAIBHBIE IOJXObI U PEIICHHUS;

CTaBHUTb NPOOJIEMBI U 33]1a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/IeTh HaBBIKAMH MOJYy4YeHUS WH(POPMaLUU (PU3NIECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISTh IOUCK, AaHAIU3,
CHUCTEMaTH3alMI0 M HMHTEpIpeTanuio MHOOpPMAaIMM pPa3IUYHBIX BUIOB U (GOpM
IpeCTaBICHHUS;

OLICHHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMALMOHHBIX ¥ KOMMYHHKAIlMOHHBIX
TEXHOJOTH B PEUICHHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3ama4 C coOMIoeHMeM TpeOOBaHUI APrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TPaBOBBIX U  OTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUS B pa3IUYHbIX (opmarax c
y4€TOM Ha3Ha4yeHus UH(GOPMAIMH U 1IeJIEBOM ayAUTOPUH, BHIOMPAs ONTUMAIIBHYIO
dopMy npencTaBIeHNS U BU3yaTH3aIIH.

KoMMyHHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1eliCTBHUA:
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OCYIIECTBIISATH OOIICHHE HA ypOKaX (PU3MKU M BO BHEYPOUHOH IEATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM  KOH(MDIMKTHBIX CHUTyallud W CMSTYaTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3pPEHHS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IMOHUMAaTh W MCIIOJb30BaTh MPEUMYIIECTBA KOMAHJAHOM M WHIWBUIYAJIbHOU
paboThI;

BBIOMpPATh TEMATHUKy U METOAbl COBMECTHBIX JCHCTBUH € y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHAMATh IL€IM COBMECTHOW  JEATEJIbHOCTH, OpPTraHU30BbIBaTb U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JNOCTH)KEHHIO: COCTAaBJISITh IUIAH JECWCTBHM,
pacmpenenatb poid ¢ y4E€TOM MHEHH y4YacTHHUKOB, OOCYXIaThb pEe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHMKAa KOMAaHIbl B
001l pe3ynbTat no pazpaboTaHHBIM KPUTEPHUSIM;

IIpe/yiarartb HOBBIE IIPOEKTHI, OLEHUBATH HJIEH C TO3MLUHUA HOBU3HBI,
OPUTMHAJIBbHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, MPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUITUATUBHBIM.

Pery/siTuBHBIC YHUBepcaJbHbIe y4eOHbIe AelicTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYILECTBISATh MO3HABATENIbHYIO AESTENBHOCTh B 00JacTH
GU3MKKM U acCTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBCHHEBIC 3aJ1a4H,

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELIEHUs] PACUETHBIX M KAau€CTBEHHBIX
3aJ1a4, IJIaH BBINOJIHEHMS] IPAKTUYECKON pabOThl C Y4ETOM HMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 yueOHOTO MpeiMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JieaTh OCO3HaHHBIA BBIOOp, AapryMEHTUPOBAaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HPYAULMUA B 0O0JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJLICKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsiIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIbHOCTD,

OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;
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BIAJIETh HAaBBIKAMH  IIO3HABATEIbHOW  pediIeKcMH KaK  OCO3HaHUS
COBEPIIAEMBIX JEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, WX PE3yJIbTaTOB M
OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI peduieKCUn AJIsi OLIEHKU CUTYaIluH, BHIOOpAa BEPHOTO
peleHus;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMEHHO NPUHUMATh PEIICHHS I0 WX
CHIDKEHHUIO;

OpUHUMATh MOTUBBI M apryMEHTBl JPYT'HX IIpH aHaJIu3e pe3yJbTaToB
NesITeTbHOCTH;

NpUHUMATh ce0s, TOHUMAasi CBOM HEJJOCTATKH U JOCTOWHCTBA,

NPUHUMATh MOTUBBI M apTryMEHTBHl JPYTHX IIPH aHAIU3€ pe3yJbTaToB
JeSITETbHOCTH,

NpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIHMOKH.

B mporuecce nocTHXKEeHUS! TUYHOCTHBIX PE3YyJbTATOB OCBOCHMS IMPOrPaMMBbI
no ¢Qusuke anIA YpPOBHS cpeAHero ooOimero oOpa3oBaHHA y OO0yYaromMXcs
COBEPIIICHCTBYETCS IMOIMOHATBHBIH UHTEJUIEKT, Ipe/IoIararomi
c(OpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAIIBHOE
COCTOSIHWE, BUJIETh HAlpaBJICHUS! pa3BUTHsI COOCTBEHHOIN SMOLMOHAIBHON chepsl,
OBITh YBEPEHHBIM B CE0€;

CaMOpPETYJIMPOBAHUS, BKJIIOYAIONIETO CAMOKOHTPOJb, yYMEHHE IPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHE, CIIOCOOHOCTh aJanTHpPOBAaThCA K
HYMOIMOHAIBHBIM U3MEHEHHSIM U TPOSIBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHUBAIMH, BKIIOYAIOIIEH CTpEMIIEHHE K JIOCTHKEHUIO LIEIH U
yCIieXy, ONTUMU3M, WHHUIIMATUBHOCTh, YMEHHUE JICWCTBOBATh HMCXOJS W3 CBOUX
BO3MOKHOCTEH;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
IpyTUuX, YYWUTBIBATH €ro MpPHU OCYIIECTBICHUM OOILIEHHS, CIHOCOOHOCTh K
COYYBCTBUIO U CONEPEIKUBAHUIO;

COILMATBHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIATh MHTEPEC U Pa3peniaTh KOHPIUKTHL.

INPEIMETHBIE PE3YJIBTATBI
K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Yy 00YUAIONTUXCST YMEHUI:
JEMOHCTPUPOBAThL HA MpUMEpax pojib U MecTo (U3UKKA B (HOPMHPOBAHUU
COBPEMEHHOM HAay4HOM KapTHUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOH JIEATEIIbHOCTH JIIOJICH;

25



YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepHuaibHas TOYKA, MHEPIIMAJIbHAS CUCTEMA OTCYETA, AOCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN a3, MOJEIH CTPOCHUS T'a30B, )KUIAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsi/i IPU pelieHUU (PU3NUECKUX 3a/1a4;

pacro3HaBath (U3UYECKHUE SIBJICHHS (TIPOLIECChI) U OOBSICHITh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBIKEHUE, CBOOOJHOE IMaJIeHUE TeJ, JBM)KEHHE TI0 OKPYXHOCTH, HWHEpIHS,
B3auMoJielicTBUE Tell, nuddy3us, OpOYHOBCKOE JBHKEHHE, CTPOCHUE KUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHNE 00BhEMa TeJl MPY HarpeBaHUu (OXJIAXKISHHUH ), TETNIOBOE
paBHOBECHE, MCHAPEHUE, KOHJCHCALHUs, IUJIABJICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAJKHOCTb BO3/1yXa, MOBBILICHHUE JABJICHUA I'a3a MIPU €r0 HArPEBAHUU B 3aKPHITOM
cocylie, CBsI3b MEXIy NapaMeTpaMH COCTOSIHMSI Ta3a B  M30IpOlieccax,
AIEKTPU3ALMSA TEJI, B3AUMOJICUCTBUE 3aPAJIOB;

OTHCHIBATh MEXAHWYECKOE NIBIDKCHHE, HCIOL3Yys (PU3NYECKUE BEITUYWHBI:
KOOpJIMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Telia, Cuia,
MMIYJIbC T€Jla, KNHETUYECKAas JHEPrusi, MOTCHUUAIbHAS JHEPIUsl, MEXAHUYECKAS
paboTta, MexaHW4YecKass MOIIHOCTh; IIPH ONUCAHWM TPABUIBLHO TPAKTOBATh
(bU3UYECKUIT CMBICT MCIOJIB3YEMbIX BEJIUYUH, WX OOO3HAYCHUS W EIUHMUIIBI,
HAXOJUTh (OPMYIBI, CBA3BIBAIONINE MAHHYIO (U3UYECKYIO BEIHYHMHY C IPYTUMU
BEJINYMHAMM;

ONKMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Ya (U3MUYECKUE BEJIMYMHBI: JaBJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETHYECKasi SHEPIrusl XaOTUUYECKOIr0 JIBUKECHHUS MOJIEKYJ, CPEIHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, paboTa rasa,
KOO (DHUIMEHT TMMOJE3HOTO JEUCTBUS TEIUIOBOTO JBHUTATENS; TIPU OIMWCAHUU
MPaBWIbHO TpaKTOBaTh ()U3WYECKUH CMBICT MCIOJIB3YEMbIX BEJIUYMH, HX
0003HAYEHUsS W CAWHUIBI, HAXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JaHHYIO
(GU3UYECKYI0 BEIMYHUHY C IPYTUMH BEITHUNHAM;

OINKMCBHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BELIECTBA U JJICKTPUUECKUE
SIBIICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NUECKUE BEIWYUHBI: SJICKTPUUICCKUN 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIMAN, PAa3HOCTh MOTECHIMAJIOB;
NPy OINMWCAHWM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICIT HCMOJIb3yeMbIX
BEIIMYMH, WX OOO3HAYCHHS] M CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINC
JTaHHYI0 (U3UYECKYIO BETUYNHY C APYTUMH BEIHYUHAMU,

aHaJTU3UPOBaTh (U3UYECKHUE MPOLIECCHI U ABJICHUS, UCIOIB3Ys (U3UYECKUE
3aKOHBI Y NIPUHUMIBL: 3aKOH BceMUpPHOTo TsArorenus, I, Il u III 3axonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHWYECKOW OHHEPruu, 3aKOH COXpaHCHUSl HWMIYJIbCa,
MPUHILUIT CYNEPIO3UIMNA CWJI, NPUHUUII PABHONPABUS WHEPLHUAIBHBIX CUCTEM
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OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUI0 CTPOECHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEJIHEN KMHETUYECKON 3HEPrUU TEIUIOBOIO JBHUKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIlepaTypoM, MEepBbId 3aKOH TEPMOJUHAMHKH, 3aKOH COXpPaHEHUS
IEKTPUYECKOr0 3apsna, 3akoH KylloHa, Npu 3TOM pa3iavyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAXKEHUE M YCJIOBUS (TpaHUILIbL,
o0JacT) IPUMEHUMOCTH;

OOBSACHATHP OCHOBHBIC€ NPHUHILMIBI JEHCTBUS MAIIMH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iavyaTh YCJIOBHUSA UX OE30MACHOTO HCIIOJIb30BAHUS B
IIOBCEHEBHOM JKU3HU;

BBIMOJHATh AKCHEPUMEHTHl IO MCCIEA0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C HCIOJIB30BAHUEM IMPSAMBIX U KOCBEHHBIX W3MEPEHUN, IMPU 3TOM
dbopmynupoBaTh MpobiieMy/3amady HW TUIOTE3y Yy4eOHOTO HKCIIEPUMEHTa,
co0upaTrh YCTaHOBKY H3 MPEUIOKEHHOIO OOOpYAOBAaHUSA, NMPOBOAUTH OMIBIT U
(opMyJIMpOBaTh BHIBOBI;

OCYIIECTBIISITh MPSMBIE U KOCBEHHbIE U3MEPEHUs (PU3HUECKUX BEIUYUH, MIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHMsS] W HCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIE0BaTh  3aBUCUMOCTU  MEXAy  (PU3NYECKUMHU  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM INPSIMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
¢ukcUpoBaTh PE3yNbTaThl IMOJYYCHHON 3aBUCUMOCTU (DU3MUECKUX BEIMYUH B
BUJIE TaONHIl U TpaUKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM MCCIIEJOBAHMUS,

coOiroAaTh npaBuiia 0€30IacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUN B
pamMKax y4eOHOIrO SKCHEPUMEHTa, Y4eOHO-HCCIEN0BATENbCKOW W IPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMICTB M J1aOOpaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIC 3aJayd C $BHO 3aJaHHONW (DU3MUECKON MOJIeNbIo,
UCHOJB3YS (PU3MUECKHE 3aKOHBI U MIPUHIIUIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aaul
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEIATh (PU3NUECKHE BEIUYUHBI U (POPMYJIBL,
HEOOXOUMbIEC N7l €€ pElIeHUs, MPOBOAUTH PacuéThl U OIICHUBATh PEATbHOCTD
MOJIy4YE€HHOTO 3HAUY€HHUs (PU3HUECKON BEIUYUHBL;

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BbICTPAUBATh JIOTHYECKH HEITPOTUBOPEUUBYIO
LIEMIOYKY PACCYXIEHUH C OMNOpPOM HA W3YyYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
(uznueckue sBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBpPEMEHHbBIC
UHGOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
U TPEJCTaBICHUs y4eOHOW U HAay4yHO-NIOMYJISIPHOM MH(pOpMaLUK, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyI0 HH(OPMALILIO;
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IPUBOIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
U1 obecnieueHrs 6€30MacHOCTH MPU O0palleHUur ¢ MpuOoOpaMu U TEXHUUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 30POBbS U COONIIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeIE;

paboTatb B TpYIINE C BHIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PpabOTy TPYIIbl, PalMOHAIBHO paCHpEeAeNiaTh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENBHOCTh B HECTAHIAPTHBIX CUTYyaIlUsX, aJI€KBAaTHO OLEHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMON POOIJIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMmeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTh Y 00YHAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTH JIFOJAEH, LEJIOCTHOCTh U E€IUHCTBO
(bu3nYeCKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUSI M3YyYEHHBIX (U3UYECKUX MOJIEIEeH:
TOYEYHBIN 3JEKTPUUECKUIN 3apsif, Jy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJIeJIb aTOMa, HYKJIOHHAsh MOJIETb aTOMHOTO siipa MPH PEIIeHUU (PU3UUIECKUX
3aj1ay;

pacno3HaBaTh pU3NUYECKHUE SBICHUS (IIPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKN M KBAHTOBOM (DU3UKH: 3IEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJIEHCTBUE
MarHuToOB, OJJIGKTPOMAarHUTHAas MHIYKIUSA, JACHCTBHE MArHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHBIE KOJeOaHUA U
BOJIHBI, MNPSIMOJIMHEMHOE pPaclpoCTpaHEHUE CBETa, OTpPaXKEHUE, MPETOMIICHUE,
uHTephepeHus, audpakuuss U TOJApU3ALMS  CBETa, MJUCIEPCHUS] CBETa,
doToanexrpuueckuii 3GdexT (pororddexT), cBeToBOE NaBieHNE, BOSHUKHOBEHUE
JUHEMYaToro CHeKTpa aToMa BOAOPOAa, €CTECTBEHHass M HMCKYCCTBEHHas
pPazloaKTUBHOCT;

OMKCHIBaTh H3YUYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUECKYI0  NPOBOJUMOCTh  Pa3jUYHBIX  Cpea) U
AIIEKTPOMArHUTHBIC SIBICHUA (MPOILIECCHI), HCMONb3Yys (U3MUYECKUE BEIUYUHBL:
AIIEKTPUYECKHUI 3apsij, CHJIa TOKa, 3JIEKTPUYECKOE HANpPSDKEHUE, AIIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABMKYIIAs CUjia, paboTa TOKa,
UHAYKIUS MarHUTHOTO MOJs, cuina Ammepa, cuia JlopeHua, MHIYKTUBHOCTB
KATYIIKW, YHEPrUsl 3JEKTPUYECKOTO0 M MAarHUTHOTO TMOJeil, MepuoJl M YacToTa
KojeOaHuil B KoJebaTenTbHOM KOHTYpE, 3aps] M cuja ToKa B TMpolecce

28



TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKyCHOE pacCTOSHHUE U
ONTHYECKas CHUJa JMH3bI, MPU OMUCAHUHM MPABWIBHO TPAKTOBATh (DU3MUYECKUN
CMBICIT HCHOJB3YEMBIX BEJIWYMH, HUX OOO3HAUYEHUS W €AMHHUIIbI, YKa3bIBaTh
(GopMyJibl, CBA3BIBAIOIIME JIaHHYI0 (PU3UYECKYI0O BEIMYMHY C JIPYyTUMHU
BEIIMYMHAMU;

ONKCHIBAaTh M3YyYECHHbIE KBAHTOBBIE SIBJIECHUS W NPOLECCHI, HCHOIb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, YHEPTHs U UMITYJIbC (POTOHA, NEPUOJ NOJTypacnaaa, SHEPIUs CBSI3U
aTOMHBIX fJ€p, NpPU OINHUCAHUU NPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIIOJIB3YEMBIX BEJIMYMH, MX OOO3HAUYEHHs M EIUHMIBI, YKa3blBaTb (POPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JPYTUMHU BEIMYHMHAMH,
BBIUUCIIATH 3HAaUCHHE (PU3MUECKOI BEIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLIECCHl U SIBJICHUS, UCIONB3Ys (pU3nueckue
3aKOHBI U NPUHLUIBL: 3aK0OH OMa, 3aKOHBI IIOCJIEOBATENBHOIO U MAPAIUIEIIBHOIO
COCIMHEHNsI TNPOBOJHUKOB, 3akOoH Jlxoyms—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHAYKIUHU, 3aKOH NPSIMOJIMHEMHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHHE DiHIuTeiiHa a1 (oTtorddekra,
3aKOH COXPAaHEHUS DHEPIUHU, 3aKOH COXPAHCHUS HMIIYJIbCA, 3aKOH COXPAHEHUs
IEKTPUYECKOTO 3apsA/a, 3aKOH COXPaHEHUs MAacCOBOI'O YHCIA, MOCTynaTsl bopa,
3aKOH PaJMOAaKTUBHOTO pacmaja, pu 3TOM pa3indaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE BBIpAKEHHWE M YCJIOBHUA (TpaHUIBI, OOJIACTH)
IIPUMEHUMOCTH;

ONPENEIATh HAIIPABICHUE BEKTOPAa MHIAYKIIMM MAarHUTHOIO TOJIS IPOBOJHMKA
C TOKOM, cuiibl Amnepa u cuisl JlopeHna;

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

BBIMOJHATh AKCHEPUMEHTHl IO MCCIEA0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € HCIIOJIB30BAHUEM IPSAMBIX M KOCBEHHBIX W3MEPEHHMU: IIPU ITOM
dbopmynupoBaTh MpobiieMy/3amady W TUIIOTE3y Yy4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBAaHUSA, MPOBOAUTH OMBIT U
(dbopMyIupOBaTh BHIBOBI;

OCYILECTBIISATh NPSMBIE U KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BEJIIMYUH, IIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHMsI U HUCIOJb30BaTh H3BECTHBIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpsIMBIX M3MEPEHMM: TIpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHPOBAThH
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (DM3MUECKUX BEIMYMH B BUAE TAOIMIl U
rpa(uKoB, AeJaTh BbIBO/bI IO PE3YJIbTaTaM UCCIICJOBAHNUS;
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cobmoiaTh mpaBmwiIa 6€30MacHOTO Tpy/a MPU MPOBENCHUU MCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
JESITEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHuS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (hrU3HUecKrue 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a7aun
BbIOHUpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYUHBI U (POPMYJIBI,
HE0OXoauMbIe I €€ pElIeHHs], MPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3HUECKOU BEJIMYUHBI;

pelaTh KaueCTBEHHbIE 3aJa4l: BICTPAUBATh JIOTUYECKH HETIPOTUBOPEUUBYIO
LEMNOYKY PACCYXKAEHHUM C ONOPOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

UCIIOJIb30BaTh  MpPU  pEIIeHUH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTUH JIS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU
U TIPEJCTaBJICHUs y4eOHOM U HAyYHO-TIOMYJSIPHON MHGPOpMAIK, MOIYYSCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

OOBSACHATH MPUHIMMBI JEUCTBUS MAIlMH, MPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCMOJIb30BAHUS B MOBCEIHEBHOU
KU3HH,

IPUBOIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
U1 obecnieueHrs 6€30MacHOCTH MPU O0palleHUur ¢ MpUuOOpaMu U TEXHUUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COONIIOIEHUS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOUIEH CPEIE;

paboTatb B TpYIINE C BHIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH pabOTy TPYINIIbl, PpalUOHAIBHO paCHpEAeNiaTh OO0S3aHHOCTU U
IUTAHUPOBATh JEATEIHLHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJ€eKBAaTHO OLICHHUBATH
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMON POOIJIEMBI.
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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
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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
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11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uu¢ppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (itdpp )
NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcebl
Pazngea 1. JIEKTPOJAUHAMUKA
11 MarunuTHOe noje. IJIeKTpOMarHuTHast 1 | 3 bubnmoreka [JOK
' WHIYKLUS https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKHe U AIEKTPOMarHuTHBIC 9 1 bu6muoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHnuyeckue U 3JeKTPOMarHuTHbBIE 5 | bubnmoreka [JOK
) BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubnunorexa [IOK
2:3 Onriia 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI crieIIUaTBHOM TEOpUHN 4 | bubnmoreka [JOK
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 bubmorexa OK

https://m.edsoo.ru/7f41¢c97c¢
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bubnunorexa [IOK

4.2 Crpoerye atoma 4 https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.3 ATomHOE A71pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7 buomorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06m1aro1iee MOBTOPEHUE 4 ng;;ﬁfg;grou}i 41c97c
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DIeKTPOHHbIE
Jdara uzyuenus
Ne Konrtposs  IIpakrnuec uugposbie
Tema ypoka
n/n Bcero HbIE KHe oOpa3oBaTe/ibHbIE
padoTsI padoTsI ILIaH dakr pecypchbl
®dusuka — HayKa O PUPOJIE.
1 Hayunsie MGT(})/K bl HOEH:HI/IH 1 bubmorexa OK
I A https://m.edsoo.ru/ff0c32¢2
OKPY>KaIOILIETO MUpPa
Ponw u mecTo ¢usuku B
. CrapTtosas
dbopMHpPOBaHUH COBPEMEHHOM bu6muoreka [IOK

2 . 1 KOHTPO/IbHasA
HAy4YHOU KapTUHBI MUPA, B paGora https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JIIOIEH
Mexannueckoe IBHKEHUE.

3 OTHOCHUTENBLHOCTh MEXAaHUYECKOT'O 1 bubmuorexa [JOK
nBmwxeHud. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEeHHUE

4 PaBHOMEpHOE IpsIMONIMHEHOE | bubnmoreka [JOK
JIBYKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE ITPSAMOIMHEIHOE | bu6muoteka [JOK
JIBHXKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOogHoOe majieHne. Y CKopeHue | bubnuoTexa [{OK
CBOOOIHOTO MaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe IBM>XEHUE.

. bubmuorexa [{OK

7 JIBrm>keHre MaTepraibHON TOYKH IO 1

OKPYKHOCTHU

https://m.edsoo.ru/ff0c3ada
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[Ipuniun otHocuTenbHOCTH ["anumnes.

ToukHu. Teopema 00 N3MEHEHUH
KUHETUYECKOW SHEPTUH

bubnunorexa [IOK
8 NHepumanbHbIe CUCTEMBI OTCUETA.
. https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuna. [IpuHnun
9 CyHepno3uinu cuii. Bropoi 3axkon bubnnorexa LHOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuanbHON TOYKU

10 Tpetuii 3akon HerotoHa st bu6muoreka [IOK
MaTEepHUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOrO TsroteHus. Cuna

11 TskecTH. IlepBast kocMudeckast bubmorexa OK

S ep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KosdduiuenT tpenus.

13 Cuna :zn OTHBJIeI({bH(I:I pu ,[IBI/IE(GHI/II/I bubmmorexa [OK

p p https://m.edsoo.ru/ff0c3f76
TeJla B JKMIKOCTU WJIN ra3e
[TocTymarensHOE U BpaliareabHOe

14 JIBIDKEHHE a0COIIOTHO TBEPIOTO Tea. but6moreka [IOK
MowmeHT cunbl. I1nedo cunbl. YcaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Teja
Nmnynbc MmaTepuaabHOU TOUYKH,

15 CHUCTEMBbI MaTEPUATIbHBIX TOYEK. bu6muoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE TBUKCHHE
PaGora 1 MOIITHOCTE CHJIBL.

16 Kunernueckast sHEpPrus MarepuaibHON bubnmoreka [JOK

https://m.edsoo.ru/ff0c4502
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17

[TorenuumansHas dHEprusi.
[TorenumanbpHasi S3HEPTUs yIPYyro
nehopMUPOBAaHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MMOBEPXHOCTU 3eMJIU

bubnunorexa [IOK
https://m.edsoo.ru/ff0c461a

18

HOTGHI_[I/IaJIBHBIe 1 HCIIOTCHLMAJIbHBIC
cuibl. CBsI3b pabOTHI
HEMOTEHIUATbHBIX CUJI C U3MEHEHHUEM
MEXaHUYEeCKON IHEPTHH CUCTEMBI TEll.
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPTUU

bubnunorexa [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHHMYECKOW YHEPTUU
TeJa Ha IPUMEpEe PACTSHKCHUS
PE3UHOBOTO KI'yTa

20

KoHnTposbHast pabota 1mo Teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXAHHUKE»

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

21

OCHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. ubdysus

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

22

Xapakrep JBUKECHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEII

23

Macca monekyin. Konnuecto
BemectBa. [locTostHHas ABoraapo
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TermmoBoe paBHOBecue. TemnepaTypa

24 u e€ usMmepenue. [llkana temneparyp
Henscus
’5 Wneanbnsiii raz3 B MKT. OcHOBHOE bubnuorexa [{OK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa
2 CpeHEeN KHHETUYECKON SHEPIUU bu6muoreka [IOK
JBUKEHUS MOJIEKYJL. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneipona
27 3akon JlanpToHa. ['a30BbIe 3aKOHBI
JlaboparopHas paboTa
73 «HccnenoBanue 3aBUCUMOCTU MEXIY
napaMeTpamH COCTOSHUS
pa3peKeHHOTO Ta3ay
29 H3omnporeccel B UACAIBHOM Ira3e U UX bu6nuorexa [IOK
rpaduyueckoe npeacTaBIcHNE https://m.edsoo.ru/ff0c570e
BuyTpenHsis sneprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3MeHeHus. KonruectBo bubnuorexa [{OK
TEIUIOTHI U paboTta. BuyTpeHHssa https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UJI€aTbHOTO
rasa
31 Bunael renonepenaun bubmmorexa [OK
https://m.edsoo.ru/ff0c5¢c36
VaenbHas TEIIOEMKOCTD BEILIECTBA.
32 KonunuecTBo Tennotel npu bubmmorera LHOK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenave. AnuabaTHbIN mpolecc
33 IlepBblii 3aKOH TEPMOJAMHAMUKHU U €70 bubnuorexa [{OK

39




IMPUMCHCHHUC K U30IIpoLcccamM

https://m.edsoo.ru/ff0c5efc

Heob6patumocTh mporieccoB B

but6mmoreka [IOK

34 .B i
MPHPOAC. BTOPOH SaKOH https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Mpunun nevicteus u K11/ Tenosoit bubnunorexa [IOK
MAaIIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
17 DKOJIOTHYECKUE TTPOOTIEMBI
TEIUIODHEPTETHKHU
13 O6o6maromuit ypok «MosekyisipHas bubnmoreka [JOK
¢buzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KontponsHas pabora o teme
39 «MonexynsipHas ¢puznuka. OCHOBBI 1 bubmmorera IHOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKH
40 [TapooOpazoBaHue U KOHJCHCALUS. bu6nuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAs M OTHOCUTEIbHAS
41 BJIQXKHOCTh BO3Ayxa. HacelleHHbIH bubmmorera IHOK
AY%d. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramimueckue u
4 amopHble Tera. AHU30TPONUs bubnmoreka [JOK
CBOMCTB KpucTauioB. Kujakue https://m.edsoo.ru/ff0c65£0
Kkpuctayyibl. CoBpeMEHHbIE MaTepHAaIb
[MnaBneHue u KpUCTAIUTH3AIHS.
43 VnenpHas TEmoTa MIaBICHUS bubmorexa [JOK
A ' https://m.edsoo.ru/ff0c6708
CyOnmumarust
44 YpaBHEeHHE TEIIOBOTO OamaHca bubmorexa [JOK

https://m.edsoo.ru/ff0c6820
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OnexTpuszanus Tea. JIEKTPUIECKUi

bubnunorexa [IOK

45 3apan. /IBa BUIa DIIEKTPUYECKUX
pan. A a1 p https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOAHUKH, JUAIEKTPUKU U
46 H(I))JI OBOJHUKU 3aK(F))H COXpaHCHUS bubnnorexa LHOK
yrip ’ P https://m.edsoo.ru/ff0c6bec
3JIEKTPUYECKOTO 3apsijia
BzaumoneiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHbli dIIeKTpUUECKUI bubnmorexa LOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsiz
Hampsxk€HHOCTB AIIEKTPUUECKOTO
43 noist. [lpuHnun cynepno3unuu bu6muoreka [IOK
ANEKTPUYECKUX TojeH. JInnuu https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTH
Pabota cun 3eKTpoCTaTHIECKOTO
49 nois. [lorennuan. PasHocTh bubnnorexa LHOK
) fHadt. https://m.edsoo.ru/ff0c6f00
[IOTEHIINATIOB
IIpoBOAHUKY U TUDIEKTPUKHU B
50 3.]'IpeK OCTAaTUYECKOM noie bubnnorexa LHOK
R ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bubnunorexa [IOK
51 DaexTpoéMrocTs. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH MIIIOCKOTO
52 KOHEHCcaTOpa. DHEPIHU 3apSKEHHOTO bubnnorexa LHOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGoparopHas pabora "U3mepenune
AEKTPOEMKOCTH KOHeHcaTopa"
54 [IpuHIMT NEHCTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOIIMPOBAJIBHOI'O
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amnmnapara, CTpyHHOro mpuHTepa.
DJIEKTpOCTaTUYECKas 3alluTa.
3a3emIIeHne AIIEKTPOprUOOpPOB

55

DNEKTPUUECKUN TOK, YCIOBUS €TI0
cymiectBoBanus. [IoCTOAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conportusnenue. 3akon Oma aJist
y4acTKa Lenu

56

[MocnenoBarenbHOE, MapasieNbHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHUKOB. JlaboparopHas paboTa
«M3yueHne CMEIIaHHOTO COCANHEHHUS
PE3UCTOPOBY

0.5

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

57

PaboTta 1 MOIITHOCTB IEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1151 TOJTHOM (3aMKHYTOM )
aneKkTpudecko uenu. Koporkoe
3ambikanue. JlabopaTopHas padora
«M3mepenne D/1C nuctounuka Toka u
€ro BHYTPEHHETO COIPOTUBIICHUS

0.5

but6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAs! TPOBOAMMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBHeHI/IH MCETAJIJIOB OT
Temneparypsl. CBEpXIIPOBOAMMOCTh

60

DJIEKTPUYECKU TOK B BaKyyMe.
CBoHCTBA 3JIEKTPOHHBIX MTYYKOB

61

[MonmynmpoBogHMKH, X COOCTBEHHAS U
MpuMecHas MpoBoAUMOCTh. CBOMCTBa

bubnunorexa [IOK
https://m.edsoo.ru/ff0c84ae
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p—n-nepexoza. [lonynpoBogHuKOBbIE

pUOOPBI
DNEKTPUUECKUH TOK B pacTBOpax U

6 pacIiaBax 3JIEKTPOJIUTOB. 1 bu6nuorexa [IOK
DNIEKTPOIUTHYECKAsT JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUYECKUI TOK B ra3ax.
CaMocCTOSTEIbHBIN U bubnuorexa [{OK

63 . 1
HECaMOCTOSATEIbHBIN pa3pan. MoiHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DeKTpuYecKre mMpuodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE | bu6muoreka [IOK
npuMmeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€301acHOCTH

65 O06o0maromuii ypok | bubnuorexa [{OK
«DNEKTPOIUHAMHUKA ) https://m.edsoo.ru/ff0c88be
KontponsHas pabora o teme
«nekTpocratuka. [locTossHHBIN

66 3JIEKTPUYECKUN TOK. TOKHM B | | bubnmoreka [JOK
pasnmuuHbIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
poBepoyHas paboTa npu MPOBEICHUU
Ha OyMa)>KHOM HOCHUTEJIE

67 PesepBHbliil ypok. KonTpoapHas | | bubnmoreka [JOK
pabora o Teme "DieKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHeIil ypok. O000aromuii ypok 1 bu6nuoreka [IOK

o temaM 10 kitacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJMYECTBO YACOB I10
I[TPOI'PAMME

68
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11 KITIACC

Kosaun4vecTBo 4acoB DIeKTPOHHBIE
JaTa usyyenus
Ne Tema ypoxa Kourpoas = Ilpakruuec nu(ppoBbIe
n/n Bcero HbIE KHe o0pa3oBaTe/ibHbIE
padoThI padoThbI IJIaH dakr pecypcebl
[TocTossHHBIE MATHUTHI U UX

| B3auMoOcicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bextop MarHuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIHHU
MarautHo€ 1oJie MPOBOIHUKA C

CrapToBas

) TOKOM. OHVLIT Opcrena. 1 KOHTPONbHAS bubnnorexka HOK
B3aumopeiicTBre mpoOBOJHUKOB C paGora https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota «/3yuenue 1 1 bubnmoreka [JOK
MardUTHOTO MOJISI KATYIIKHA C TOKOM) https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO MOJISI Ha
IIPOBOAHMK C TokoM. Cuiia Ammnepa.

4 JlaGopaTopHnas pabora | 1 bubmmoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHWTa Ha paMKy C
TOKOM»

JleicTBMEe MarHUTHOTO MOJISI Ha

5 JBYKYIIYIOCS 3apsyKEHHYIO YaCTHILY. | bubmmoreka [JOK
Cuna Jlopennia. PaGoTa cuibt https://m.edsoo.ru/ff0c9df4
Jlopenna

6 DOnekTpomMarHuTHas HHAYKIUs. [loTok |
BEKTOpa MarHuTHoU uaaykuuu. 3/1C
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WHIYKIWU. 3aKOH AJIEKTPOMAarHUTHOM
unnykiuu dapanes

Jlaboparopnas pabota
«HccnenoBanne sBICHUS
AJIEKTPOMArHUTHON MHIYKIIAK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

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

TexHnYecKkre ycTpoiicTBa U UX
MIPUMEHEHUE: TOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThI, AIEKTPOIBUTaTENb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHII,
HWHAYKOWOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
moJie. DICKTPOMarHuTHAS WHITYKIIHS)

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

11

KonrponsHast pabora o Teme
«MarHuTtHoe 1osne.
DNeKTpoOMarHuTHasE MHIYKIIUS)

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

12

CB0oOOIHBIC MEXaHHYECKUE
Kosebanus. 'apMoHnuecKue
KoneOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

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

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KojieOaHuii rpy3a Ha
HHUTHU OT JUTMHBI HUTH U MacChl Ipy3a»
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14

KoneGarenbHblii koHTYp. CBOOOHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHNs B
U/ICUTHHOM K0JIe0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U
ANIEKTPOMAarHUTHBIMHU KOJIEOaHUSIMH

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXpaHECHHS YHEPTUHU B HICATHHOM
KOJIeOaTeIbHOM KOHTYpE

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o0 3aTyxaromux
KosiebaHusX. BoIHyXIeHHBIE
MeXaHUYECKHe KoacOanus. Pe3oHaHc.
BBIHYKICHHBIE 3JIEKTPOMAarHUTHBIC
KoJIeOaHus

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cbbl86

17

Ilepemennsbiit Tok. CHHYCOUAAIBHBIN
MEpEMEHHBIN TOK. MOIITHOCTH
MIEPEMEHHOI0 TOKA. AMIUTUTYIHOE U
NEHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaIPSDKEHUS

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBozacTso,
nepeaaya u norpedieHue
JIIEKTPUYECKOHN SHEPTUU

19

Y CTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE JJIEKTPUYECKOT0 3BOHKA,
reHepaTopa EPEMEHHOT0 TOKa,
JIMHUU 3JIEKTpoliepesayd

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

20

DKOJIOTUYECKUE PUCKHU TIPU
MIPOU3BOJICTBE AIEKTPOIHEPTHUH.
Kynbrypa ncnonb3oBanus
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ANIEKTPOIHEPTUH B IOBCETHEBHOM
KUZHU

MexaHnuueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopocth

bu6mmoreka [IOK

21 pacupoCTpaHEHHUs ¥ JJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunble U TPOJOJILHBIEC BOJIHBI

2 3Byk. CKOpOCTb 3ByKa. [ pOoMKOCTh bubnnorexka HOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJeKTpOMarHuTHBIE BOJIHBI, X

23 CBOMCTBA U CKOpoCTh. [lIkana bubmorexa [TOK

https://m.edsoo.ru/ff0ccfe0

AEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paInOCBA3U U

24 TeneBuaeHus. Pa3Butue cpencts
cBs3u. Pagnosokamus

25 Konrponsnas pabdora «Konebanus u | bubnuoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsimonHENHOE pacpoCTpaHEHHE

2 CBETa B OJTHOPOJHOM Cpejie. bubnuorexa [JOK
ToudeuHsblil HICTOYHUK CcBETa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHne cBeTa. 3aKOHbI OTPAKECHUS

27 cera. [locTpoeHne n3odpakeHu B bubmorexa HOK

https://m.edsoo.ru/ff0cd4e0

IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe

)3 BHYTpeHHee oTpaxkeHue. [IpenenpHblit bubnmoreka [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKeHUS

29 JlaGopatopnas pabora «M3mepenue bubmmoreka [JOK
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MOoKas3aTeJid MPCJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunsel. [TocTpoenue n3o0paxeHuil B

30 nuH3e. Dopmyna TOHKOM JIMH3BI. bubmmorexa LOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JINH3bI
JlaboparopHnast pabota
31 «Hccnenosanue cCBOUCTB
M300paKeHUH B TUH3AX)»
Hucnepcus cera. Cl0KHBIN COCTaB
1 oenoro cBera. L{eT. JlabopaTopras
pabora «HabmroaeHue aucnepcun
CBETa»
3 Wutepdepennus ceera. Audpakius bubmmoreka [JOK
ceta. [ludpakinuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0ctf02e
15 OnTruueckue MpUOOPHI M YCTPOUCTBA U
yCIIOBUS UX 0€301acCHOr0 MPUMEHEHHUS
I'paHUIIBI MPUMEHUMOCTH
16 KJ1laccuueckor Mexanuku. [loctynaret bubnmoreka [JOK
CIieliMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3amenieHne BpEMEHH U COKpaIlleHUe bubmorexa [IOK
https://m.edsoo.ru/ff0cta42
JUTAHBI
DHeprus U UMIYIbC PENSATUBUCTCKOM
38 yacTUIbl. CBsI3b MacChl C SHEPTUEH U bubmmorexa IOK
https://m.edsoo.ru/ff0cfc68
UMITYJTECOM. DHEPTHsl TOKOS
39 Kontponbnas padota «Onruka. 1 bubnunorexa [JOK
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OcHOBBI CIELIMATIBHOM Teopun
OTHOCHTEIBHOCTI

https://m.edsoo.ru/ff0cf610

®oronsl. opmyna [1nanka. Jueprus

bu6mmoreka [IOK

40
U UMITYJIbC ()OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIICIOBAHNE Eub 10K
HOInoTEKa
41 .0 A.T.
porospdexra. Ombrro: https://m.edsoo.ru/ff0cffc4
CroneroBa
3axoHBI poTodrddexTa. YpaBHEHHE
42 BﬁHmTe(ﬁbHa J'(Ilf)l(b(i)OTOB(l)g)eKTa bubmorexa [IOK
o ) https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» ¢potodrddexra
Hasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe AeHCTBUE buGnnorexa LIOK
ACBA. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponucTea u
MPaKTUYECKOE MPUMEHEHHUE:
44
dboTosrneMeHT, GOTOAATUHK,
CONTHEYHas OaTapesi, CBETOIUOT
45 Pemenne 3agau mo Teme «DJI€MEHTBI bubnuorexa [JOK
KBAaHTOBOU OIITUKHU https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnBITE
46 Pezepdopaa o paccesHuro o-4actu bubmorexa [TOK
pOOpPA p e https://m.edsoo.ru/ff0d091a
[InanerapHas MoJeIb aTOMa
Bbubmunoreka [IOK
47 IToctynater bopa
TYATRL HOp https://m.edsoo.ru/ff0d0afa
WN3nyduenne n ornomenne GoTOHOB
48 i I/I}:e exoe aTOM:l co H(()bro OBHS bubmorexa LIOK
P pexol . g P https://m.edsoo.ru/ff0d0afa
SHEPTHUH Ha Ipyroi. Buasl criekTpoB
49 BosnHoBbIE cBOMCTBA YyacTull. BOaHBI bubmuorexa [JOK
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ne bpoius. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJCHHOE U3JIy4YCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paIMOaKTUBHOCTU. OMBITHI
Pesepdopna no ornpeneneHno cocTaBa
PaIMOAKTUBHOTO U3TyYEHUS

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6eTa-, raMma-
n3iydeHus. BiausiHue
pPasavoOaKTUBHOCTH Ha KUBBIE
OpraHHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Ansda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usinydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
SnepHbie peakunu. S nepHbIi
peaktop. [Ipo6reMbl, MepCIeKTHBEI,
AKOJIOTMUECKHUE aCIEKTHI SACPHOU
SHEPIreTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. Merobl HAOMIOACHUS U
pPErucTpanyy 3JIEMEHTApHBIX YaCTHLI.
Kpyrislii cton «@yHaaMeHTalnbHbIE
B3auMoJencTBus. EMMHCTBO
¢bu3nUecKoil KapTUHBI MUPA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTansl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HaYEeHUE acCTpOHOMUU. Bun
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3BE3nHOTO HeOa. Co3Be3nus, ApKue
3BE3/1bI, IUTAHETHI, UX BHIHUMOC
nprxeHne. CoTHEeYHas CHCTeMa

56

Connue. ConHeyHasi aKTUBHOCTb.
HcTtounuk sHeprun ComnHia U 3B€31

57

3BE3AbI, UX OCHOBHBIC
XapaKTePUCTUKU. 3BE3/bI INIABHON
MocJen0BaTebHOCTH. BHyTpeHHee
cTpoeHue 3BE31. COBpeMEHHBIE
MIPEACTABICHUS O IPOUCXOKICHUU 1
sBomonuu ConHila v 3B€371

58

Mueunsiit [1yte — Hama ["anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNanaktuke. ['anaktuku. YEpHbIE IBIPHI
B JIpax TaJaKkTUK

59

Bcenennas. Paz6eranue rajakTuk.
Teopus boinbiioro B3pbiBa.
PennkroBoe uznyuenue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTpPOHOMUU

61

KonTpomnpHas padota «1eMeHTBI
aCTPOHOMMU U aCTPOPUIUKI»

62

Oo6o06maromuii ypok. Pois dusuku u
ACTPOHOMUHU B H3KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHOM 1
ATUYECKOH cdepax AesTeTbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Pons u mecto
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($U3MKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

64

O6o6maromuit ypok. Ponb
¢usnueckoii Teopun B HopMupOBaHUH
NpeJCTaBICHUN 0 (PU3NIECKOM
KapTHHE MHpa

65

O6o06maromuii ypok. Mecto
¢u3nueckoil KapTUHBI MHpa B 001IEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOC

66

Pe3epBHbIil ypok. MarHuTHOE TOJIE.
DneKTpOMarHuTHas HHAYKLUS

67

PezepBHblii ypok. Ontuka. OCHOBBI
CIIeLIMaIbHON TEOPHUH
OTHOCHUTEIIbHOCTH

68

Pesepnbrii ypok. KBanroBas ¢pusuka.
DneMEHTHl aCTPOHOMUU U
acTpou3uku

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» dusuka, 10 kmace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H.; noa
penaxiueii [TapdenteeBoiit H.A. Aknroneproe o61mecTBo «M3marenscTBo
«IIpocsemienue»

» Gusuka, 11 xrace/ Msxumes I'.J1., bByxosues b.b., Uapyrun B.M.; ox
penakiueit [TapdpentreBoit H.A. AxuronepHoe o61iectBo «3narenbcTBo

((HpOCBﬁH.IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

®dusuka. Paboune nporpammel. [IpeameTHast THHUS Y4eOHUKOB CEPUH
«Kimaccuueckuit

Kypc».10—11 kiacesl : yueb. mocobue 11 o01eoopa3zoBar. opranu3aimii / A.
B. [llatamna.- M. : [Ipocsemienne

Mskumes I'. 5. ®usuka. 10 knace: yue0. s o61eo0pa3oBaT. opraHu3aliyi:
0a3oBblil ¥ yriuy0i. yposuu /. SI.Mskuiues, b. b.

byxosnes, H. H. Corckuit; mox pea. H. A. IlapdentbeBoit.- 7-e uzm. — M.
[Ipocsemenue, 2020 — (Knaccuueckuii Kypc).

[TapdentreBa H.A. COopHuk 3a1au no pusnke.10-11 kmaccel: yauebHOe mocodue
JU1s1 00111€00pa30BaTeIbHBIX OPTaHU3AIIHM /

H.A. [Tapdenthera. - 8-e uza. - M.: [IpocBeiienue

53



Caypos 10.A. TToypounsie pa3padotku. 10 kmacc.

Mapon A.E., Mapon E.A. OnopHbie KOHCTIEKTHI U JudPepeHIITPOBAHHbBIC
3a7a4u

3a6otun B.A., Komuccapor B.H. KonTposns 3HaHui, yMeHU 1 HABBIKOB

y4auuxcs

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bubnmmoreka I{OK

https://m.edsoo.ru/ff0c32e2

http://nsportal.ru - couuanbHas ceTb paOOTHUKOB 00pa30BaHUsI.
http://markx.narod.ru/pic/ - pusuka B mkore.
http://festival.1september.ru/articles/ - dhecTuBanp negarorndyeckux Uaeu
«OTKpPBITHIN YPOK».

http://www.fizika.ru/ - caitt ayist yuureneit GU3MKU U UX YYEHUKOB.
http://www.physics.ru/ - MaTepuansl o Qpu3uKe.

www . ege .edu.ru - mapopmanmonnsIit moptan EI'D.

http :// school - collection . edu . ru / - equnas xomiexus L{OPos

https://phys-ege.sdamgia.ru/
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