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IHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOr0 ypOBHS Ha YpPOBHE CPEIHETO OOIIETo
oOpa3zoBanusi pa3paboTaHa Ha OCHOBE TIOJOKEHUW W TpeOOBaHWI K pe3yibTaTam
OCBOCHHMsI OCHOBHOM 00pa3zoBaTeibHOM mporpammsl, npencraBieHHbix B GI'OC COO,
a takke ¢ yu€roM ¢enepaibHod pabodeil mporpaMMbl BOCHUTAHUS M KOHIICTIIUU
npenojaBanus ydyeOHoro mnpeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoii @enepannn, pealn3yonmx OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Cognepkanue TmporpaMMbl 10 (U3MKE HANpaBIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOyuaromuxcs 10—11 kimaccoB npu o0ydeHUun
ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO MOIXO[A.
[Iporpamma no ¢usuke coorBeTcTBYeT TpeboBanusiMm GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANpPEAMETHBIM pe3yJibTaTaM OOYYEHHs, a TaKKe
VUYUTHIBAET HEOOXOJAMMOCTh pealn3alid MEXIPEIMETHBIX CBsi3eld (U3UKH C
€CTECTBEHHO-HAYYHBIMU YYEOHBIMU TpeAMeTamMu. B Hell ompenenstoTcsi OCHOBHBIE
uenu u3ydeHus (U3MKU Ha YPOBHE CpEeAHEro oOiero oOpa3oBaHus, IJIaHUPYyEMbIe
pe3yibTaThl OCBOCHMS Kypca (DU3MKU: JTUYHOCTHBIE, METAIPEIMETHBIE, MTPEAMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no gu3MKe BKIIOYALT:

e IUTAHUPYEMBbIE PE3yJIbTaThl OCBOCHMS Kypca (pu3umku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00YUYEHUSs;

e cojepkaHue yuebHoro npeamera « Pusznka» mo rogam o0ydeHusl.

duzrka Kak Hayka 0 HauOoJyiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyNasi B KA4eCTBE
y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAaHUU 00
okpyxatomieM wmupe. I[lIkoabHbIA Kypc GU3UKHM — CHUCTEMOOOpA3yrOUd s
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, TOCKOJIbKY (PM3HMUECKHE 3aKOHBI JIEXKAT B
OCHOBE TPOIIECCOB U SIBICHUN, H3y4YaeMbIX XHUMHEH, Ouonoruen, QuU3NIEcKout
reorpadueit u actpoHoMuei. Mcrmonp30BaHNe M aKTUBHOE MPUMEHEHHE (HU3UISCKUX
3HAHUM OmpeneNnsieT XapakTep W pa3BUTUE Pa3HOOOpa3HbIX TEXHOJOTrui B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJIyYEHHS HOBBIX MaTe€pHajloB C
3aIaHHBIMU CBOMCTBaMHU M Jpyrux. M3yueHue (puU3MKM BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHUE  €CTECTBEHHO-HAYYHOW  KapTUHBI  MHUpa  OOydYarommxcs, B
dbopMHpOBaHNUE YMEHUN MPUMEHATHh HAYYHBIM METO/I TO3HAHUS MPY BBHITTOJTHCHHUH MU
y4eOHBIX UCCIEOBaHUM.

B ocHOBy kypca (u3MKHU ISl YPOBHSL CPEAHEr0 OOLIEro o0pa3oBaHUs MOJIOKEH
PAI UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOEHUS.



Hoess yenocmnocmu. B COOTBETCTBHM ¢ HEH KypC SBISETCA JIOTHYECKU
3aBEpPIIEHHBIM, OH COACPKUT MaTepual U3 BCEX pa3/esioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK U1 COBPEMEHHOMN (DU3UKHU.

Hoesn ecenmepanuzayuu. B COOTBETCTBUM C HEW Marepuanl Kypca (QHU3UKU
00BbeIMHEH BOKPYT PpU3MYecKuX Teopuil. Begymmm B Kypce siBnsieTcs: popMupoBaHue
IIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U I0JIE.

Hoes eymanumapuszayuu. EE peanusarus mnpenanosjaracT HCIOJIb30BaHUE
IYMAHUTAPHOTO MOTEHUHaNa (QU3NYECKOW HayKH, OCMBICIIEHUE CBS3M Pa3BUTHUS
¢bu3MKK ¢ pa3BUTHEM OOINECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU H
AKOJIOTHYECKUMU MPOOIEMaMHU.

Hoes npuxnaonoti nanpasiennocmu. Kypc ¢uszuku npezamnoiaraet 3HakoMCTBO C
MIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUUECKUX MPUIOKEHUN H3yUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes  sxonocuzayuu  peanuszyercs IOCPEICTBOM  BBEICHHS  DJIEMEHTOB
COJIepKaHusl, MOCBSIIEHHBIX SKOJIOIMUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpHIE
CBS3aHbl C PAa3BUTHEM TEXHUKU U TEXHOJOTHM, a Takke OOCYyX AeHHS MpoOIemM
PalMOHAIBHOTO MPUPOJONOIB30BAHMS U IKOJOTUYECKONH O€30MaCHOCTH.

CrepKHEBBIMU 3JEMEHTaMU Kypca (U3MKM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMs SBIAIOTCS (pu3mueckue Teopun ((PopMUPOBAHUE NPEACTABICHUN O
CTPYKType NOCTpO€HHUs (PU3MUecKoi Teopuu, posid (PyHAAMEHTaJIbHBIX 3aKOHOB U
OPUHLHUIIOB B COBPEMEHHBIX NPEACTABICHUSX O MPUPOJAE, TPAHULAX PUMEHUMOCTU
TEOPH, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOIECCOB).

CucTeMHO-JeSTeIbHOCTHBIN TMOAXO0 B Kypce (U3UKH pPEaTu3yeTcsl Mpexkie
BCEro 3a CUET OpraHU3alUu HKCIEPUMEHTAIbHON JeATENbHOCTH oOyuarommuxces. s
0a30BOro ypoBHsI Kypca (U3UKH — 3TO HUCIOJIb30BAHUE CHUCTEMBbI (DPOHTAIBHBIX
KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JTAOOPATOPHBIX pabOT, KOTOphIE B Mporpamme
no ¢Qusuke OObEIMHEHbI B OOIIMNA CHUCOK YYEHHYECKHUX MPAKTHUYECKUX pPadoT.
Bolgenenre B ykazaHHOM IepedHe J1ab0paTOpHBIX padoT, MPOBOJAUMBIX JJII KOHTPOJISA
U OLEHKH, OCYLIECTBIISIETCS yYacTHHUKaMU 00pa30BaTEIbHOrO MpoIecca MUCXOIS U3
OCOOEHHOCTEW TIUIAaHMPOBAaHUSA U OcCHalleHusi kabunera Qusuku. Ilpu sTom
oOecrieynBaeTcs OBJIAJIcHUE OOYyYarOUIMMUCA YMEHUSMH MPOBOAUTH KOCBEHHBIE
U3MEpEHHs, HCCIICOBAHUS 3aBUCUMOCTEH (DM3NYECKUX BEIMYUH M TIOCTAHOBKY
OIBITOB IO MPOBEPKE NPEIT0KEHHBIX TUIIOTES.

bosnbiioe BHUMaHUE yAENAETCS PELICHUIO PAaCYETHBIX M KaueCTBEHHBIX 3a/ad.
IIpu »TOM Mg pacy€THBIX 3a7ad MPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO 3a/IaHHOMU
¢u3MYecKol  MOJENbIO, TMO3BOJIAIOIIME MPUMEHATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiesia Kypca, TaKk U MUHTErpUpys 3HAHUS U3 pa3HbIX
pa3zzenoB. [l kKaueCTBEHHBIX 3aj]a4 IPUOPUTETOM SIBIISIOTCA 3a/1aHUs Ha 00bICHEHUE



npoTekaHusi GU3NUECKUX SBIICHUN W TIPOLIECCOB B OKPY KAIOIIEH KU3HU, TPeOyIoue
BbIOOpa (PM3MUECKON MOJIENN JJIsI CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusimu ®I'OC COO k marepuasbHO-TEXHUYECKOMY
oOecniedyeHn0 y4eOHOTO mporecca 0a3oBBI ypOBeHb Kypca (HU3HKHM Ha YpPOBHE
cpemHero oOmero oOpa3oBaHUS JOHKEH HM3ydaThbCsl B YCIOBHSX MPEAMETHOTO
kaOuHeTa (UMKKM WM B YCIOBHUSIX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBCHHO-HAYYHOTO IMKJIAa. B KaOuHeTe (U3MKM JOJHKHO OBITh HEO0OXO0IMMOE
nabopaTopHOE 00OpYOBaHHUE JIJIS BBITIOJIHCHHS YKa3aHHBIX B MPOTpaMMe 1Mo (U3HKe
YYCHHUYECKUX MPAKTHUECKUX PabOT U IEMOHCTPAITMOHHOE 000PYI0BaHHUE.

JlemoHCcTpanimonHoe  obopyaoBaHue  (QOpMUPYETCST B COOTBETCTBHHM  C
NPUHIUAIIOM  MUHUMAJIbHOW  JIOCTAaTOYHOCTH W OOECmevYmBacT  IMOCTAaHOBKY
NEPEUYNCIICHHBIX B MporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUH IS
UCCJICOBAHMS  W3Y4YaeMbIX  SBJICHMA ¥ TPOIECCOB,  OMIIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TTPUMCHCHUH.

JlabopaTopHoe o00OpymoBaHME IS YYCHHYECKHMX MPAKTUYECKHX pabdoT
dopMupyeTcss B BHJEC TEMaTHYECKHMX KOMILIEKTOB W OOecredmBaeTcs B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydYaromuxcs. TeMaThudeckue KOMILIEKTHI
7abopaTOpHOTO O00OPYMOBAaHUS JIOJDKHBI OBITH IOCTPOCHBI HA KOMIUIEKCHOM
WCITOJIb30BAHUU AHAJIOTOBBIX W IU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TAOOPATOPHUIA.

OCHOBHBIMU TIETISIMU U3YYCHUS (DU3UKHU B OOIIEM 00pa30BaHUU SBIISIFOTCS:

o (opmupoBaHue wuHTEpeca W CTPEMJICHHS OOYYalOMUXCS K HAyYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX WHTEJUICKTYadbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUSA U (OPMHUPOBAHHUE
MCCIIEJIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBIICHHUSIM;

e (opmMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK PE3yJIbTaTa M3YYEHHUS OCHOB
CTpOeHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DM3UKU;

e (opMHUpOBaHUE YMEHUU OOBSICHATH SIBJICHUS C MCIIOJIb30BaHUEM (PU3MUESCKUX
3HAaHWW ¥ HAYYHBIX JIOKA3aTEIbCTB;

e (opmupoBaHHEe TpPEACTABICHUM O pOJU (PUMKU IS Pa3BUTUA JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne HSTUX Tienel oOecreuynBaeTCs PElIeHWEM CIEAYIOMUX 3a7ad B

Iporiecce 3ydeHus Kypca (U3UKH Ha YPOBHE CpEIHEro 001ero oopa3oBaHus:

e TPHOOpPETEHUE CHCTEMbI 3HAHHWK 00 OOMUX (PU3MYIECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSAX, BKIIOYas MEXaHHWKY, MOJEKYJSIpHYI  (HU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY M DJIEMEHTHI aCTPOPU3HKHY;



e (opmupoBaHNEe YMEHHI MPUMEHSITh TCOPETUUCCKUE 3HAHUS I OOBSICHEHUS
(bu3MUecKuX SBJICHUN B IPUPOAE U Ui IPUHATUS MPAKTUYECKUX PEIICHUN B
IIOBCETHEBHOM KU3HU;

e OCBOCHHME CIIOCOOOB pEHICHUS Pa3IUYHBIX 3aJad4 C SIBHO 3aJaHHOMN
dusnueckoii MOMAENbI0, 3amad, MOAPa3yMEBAIONMIUX  CaMOCTOSTEIHHOE
co3/laHue (PU3HIECKON MOJICITH, aJICKBATHOM YCIIOBUSIM 3aJ1auH;

e I[IOHUMaHHWE (PU3NYECKUX OCHOB U TMPUHIIMIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUUYECKUX IMPOIECCOB, UX BIMSHUS Ha OKPY>KAIOIIYIO
cpeay,

e OBJIAJICHHE METOJaMHU CaMOCTOSTEJIbHOTO IUIAHUPOBAHUSA U TPOBEICHUS
(Gu3MUEeCKUX SKCIEPUMEHTOB, aHajdu3a W HWHTEpPHpeTaluu HHPOpPMAIIUH,
orpe/eeHus JOCTOBEPHOCTH MOTYYEHHOTO pPe3yJIbTara;

e CO3/JaHUE YCJOBUU IS PAa3BUTHS YMEHHUH MPOEKTHO-UCCIIEIOBATEIIBCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha wusyuenne ¢usuku (06a30BBII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
obOpazoBanus oTBoauTcs 136 vacos: B 10 kinacce — 68 yacoB (2 yaca B Heneno), B 11
Ki1acce — 68 JacoB (2 Jaca B HEJICIIO).

[Ipennmaraembiii B mporpamme 10 (QU3HKE TEPEUYCHHb JIAOOPATOPHBIX U
MPAKTUYECKUX pabOT SBISETCS PEKOMEHIAOBAaHHBIM, YUYUTENIb JEJAaeT BbIOOD
MpOBEACHHsST JabOpaTOPHBIX pabOT W OMBITOB € YUYETOM HWHIWBHUIYATbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COJEPKXAHUE OBYYEHUA
10 KITACC

Pasznes 1. ®u3uka U MeTOAbI HAYYHOI'0 IIO3HAHUA

®u3nka — HayKa o npupoje. Hayunple METONBI TO3HAHUS OKPYKAIOLIEr0 MHUPA.
Ponp skcreprMeHTa M TEOpUM B IPOLECCE MO3HAHMS IPUPOABL. DKCIIEPUMEHT B
buzuke.

MonenupoBanue (usndeckux SBICHUM M mpoueccoB. HayuHble rumoressl.
duznyeckre 3aKOHbl M TEOpUH. ['paHUIbl MPUMEHHUMOCTH (U3HUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Ponb 1 mecTo Qusuku B HopMHUPOBAHHH COBPEMEHHOW HAYYHOW KapTUHBI MHPA,
B IIPAKTUYECKOU NEATEIBHOCTH JIIOACH.

Jemoncmpayuu

AHanoroBble ¥ HUPPOBbIE U3MEPUTETBHBIE TPUOOPHI, KOMIBIOTEPHBIE TaTUYUKH.

Paszpnen 2. Mexanuka

Tema 1. KnHemaTuKa

Mexannueckoe ABWKEHHE. (OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHUKCHMUS.
Cucrema otcuéra. Tpaekropus.

ITepemenienne, CKOpOCTh (CpemHsisi CKOPOCTb, MIHOBEHHAass CKOpPOCTb) U
YCKOPEHHWE MAaTepUaJbHOM TOYKHM, KX MPOEKUUMHM HA OCH CHUCTEMBl KOOPJMHAT.
CnoxeHue nepeMelieHui U CI10KEHUE CKOPOCTEN.

PaBHoMepHOE U PaBHOYCKOpPEHHOE NpsIMOJMHENHHOE JBrkKeHue. ['paduku
3aBUCHUMOCTH  KOODJAMHAT, CKOPOCTH, YCKOPEHHsA, IIyTH M  I[EpPEMELICHUs
MAaTEPUAJIBbHOW TOUYKU OT BPEMEHH.

CBoOoaHoe nazieHue. Y CKOpeHue cBOOOHOIO MaJICHuUS.

KpuBosnmnennnoe nBuxenue. J(BukeHne MaTepuaibHOW TOUYKU N0 OKPYKHOCTH C
IIOCTOSTHHOM TI0 MOZYJIIO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JMHEWHAs CKOPOCTH.
ITepron u wactora obparmieHus. LleHTpocTpeMUTEIBHOE YCKOPEHHE.

TexHuyeckre yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHUE: CIIUAOMETP, ABUKECHUE
CHaps10B, LICTIHbIE U PEMEHHBIE NTEPEIavn.

Jlemoncmpayuu

Mopens cucrteMsl OTCYETA, WIUIIOCTPALMS KHHEMATHYECKUX XAPAKTEPUCTUK
JBUKECHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yXe U B pa3PEKEHHOM IIPOCTPAHCTBE.



HaGmronenne naBwxeHUst Tena, OPOIIEHHOTO IOJ YIJOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUSI.

Hanpagnenue ckopocTy mpu ABUXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3yyeHne HEpaBHOMEPHOTO [BUKEHHUS C LEJIBIO OIPEICIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXKIYy IMyTAMH, MPONUJCHHBIMU TEIOM 3a
MOCJIEIOBATEIbHBIE PABHBIE TPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
C HA4aJIbHOM CKOPOCTHIO, PABHOM HYIJIIO.

N3ydeHne NBUKEHUS IApUKA B BI3KOM )KUAKOCTH.

N3yuenue ABMKEHUS Teia, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. JuHamMnKa

IIpranmn otHocuTenbHOCTH ['amunes. [lepBeiii 3akoH HeroTona. MHepruanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoit 3akon HeroToHa 1151
MaTepuaabHOU TOYKHU. Tperuit 3akoH HproTOHA 111 MaTepranbHbIX TOYEK.

3akoH BceMupHOro tarotenus. Cuna tsoxectu. [lepas kocMuueckast CKOPOCTb.

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

Tpenue. Buapl TpeHus (mokosi, ckoyibxkeHusa, kauenus). Cuna tpenusa. Cyxoe
TpeHue. Cuiia TpeHHsl CKOJbXEHUs M cujia TpeHus nokosi. Koaddumuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B KUJIKOCTH WJIU rase.

[TocTynarenbHOE M BpallaTeIbHOE JIBH>KEHHE a0COIFOTHO TBEPIOTO Tela.

MOMEHT CHIBl OTHOCUTEIBHO OCH BpameHud. llnedo cuibl.  YcinoBus
paBHOBECHS TBEPIOIO TEA.

TexHuyeckre yCTpOMCTBA W NPAKTUYECKOE TMPUMEHEHHUE: MOAIINIHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenne nHepUUM.

CpaBHEeHUE MacC B3aUMOJACHCTBYIOIIMX TEI.

Bropoii 3akoH Herorona.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U MAICHUU.

CpaBHeHUME CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbXKEHUS.

VYcnoBus paBHOBecUs TBEPAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl



N3yuenune aBuxeHus: OpyckKa 1mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIMX B IPYXKUHE U
pe3MHOBOM 00pasiie, oT ux aedopmariuu.

HccnenoBanne ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3aKOHbI COXpaHEHNA B MeXaHNKe

NmMnynbec wMarepuanbHOM TOYKH (Tena), CUCTEMbl MaTEpUalIbHBIX TOYEK.
NMnynbe cuilbl M HM3MEHEHUE HMITyJbCa Tela. 3aKOH COXPaHEHUs HWMITYJIbCa.
PeakTuBHOE NBUKEHHE.

Pabota cuinbl. MOIIHOCTD CHUIIBL.

Kunernueckass osHeprusi marepuaibHOM TOYKH. Teopema 00 HU3MEHEHUU
KMHETUYECKOW SHEPTUU.

[TotenmanbHas sHeprus. [loTeHnmanbHas sHeprus ynpyro aehopMHUpPOBAHHOMN
npy>kuHbl. [loTeHunanbHas s3Heprus Tejaa BOJIM3U NOBEPXHOCTH 3eMJIH.

[loTeHanbHble U HEMOTEHIMANbHbIE CHIIbL. CBs3b PabOTHl HEMOTEHIMAIBHBIX
CWJI C M3MEHEHMEM MEXaHUYECKOM JHEPruu CHUCTEMBl Tel. 3aKOH COXPAaHEHUS
MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudyeckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHME. BOJOMET, KONED,
IIPY>KUHHBIN IUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

[lepexon moTeHIMATBHON YHEPTHUH B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3yyenue aOCONIIOTHO HEYINPYroro yjaapa € IOMOIIbIO JBYX OJWHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBA3u pabOTHI CUJIbI C U3MEHEHUEM MEXaHUYECKOW 3HEPrUM Teja
Ha [IPUMEpE PACTKEHUS PEZUHOBOTO XKIyTa.

Pasznen 3. MosekyasipHas (pu3uka 1 TEpMOAUHAMMKA
Tema 1. OCHOBbI MONEKYNAPHO-KMHE TUYECKON Teopum
OCHOBHBIE TMOJIOKEHHUSI MOJIEKYJSIPHO-KMHETUYECKON TEOPUU U UX OIIBITHOE
obocHoBanue. bpoyHoBckoe mBmwxkenue. Juddysus. Xapaktep IBWKEHHS U
B3aMMOJICHCTBHS YaCTHULl BellecTBa. MO CTPOCHMS ra30B, KUAKOCTEN U TBEPABIX
Te1 U OOBSCHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojesei. Macca u pa3mepsl
MmouiekyJl. KonnuectBo Bemectsa. [loctostHHas ABoraapo.

TemmoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana Temmepatyp
Llenbcus.



Mopnene uneansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON
TEOpUM UACAIBHOrO Ta3a. AOCOJIOTHAs TeMmIlepaTypa Kak Mepa cpelaHen
KMHETUYECKOW JHEPIUM TEIUIOBOrO JABMXKEHMs dvactul rasza. [llkama temmepatyp
KensBrua. T'a3oBele 3akoHbl. YpaBHeHue MenneneeBa—Kianeipona. 3akoH
HansToHa. M30mponeccsl B UACaIbHOM Ta3e ¢ MOCTOSTHHBIM KOJMYECTBOM BELIECTBA.
['padmyeckoe mpencraBiaeHUe U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTpoiicTBa U MPaKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, [OOKa3bIBAIOUINE JHUCKPETHOE CTpPOEHHE BemiecTBa, (ortorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnbiThl 10 U PY3UN KUAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Mogaens onbita LlTepha.

OnBIThI, TOKa3bIBAIOLIME CYIIECTBOBAHUE MEXMOJIEKYIIIPHOTO B3aNMOIECUCTBUS.

Mogens, WILTIOCTPUPYIOLIas IPUPOLY AABICHUA ra3a Ha CTEHKH COCYa.

OnbITel, WUIIOCTPUPYIOUIME yPaBHEHHE COCTOSIHHMA  HMACAIBHOTO  rasa,
M30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

Onpenenenue Maccsl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE H3MEpPEHHMU
00BbEMa KOMHATBI, JJaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEMl.

HccnenoBanne 3aBUCHUMOCTH MEXKJY IapaMEeTPaMHU COCTOSIHUSI Pa3pe:KEHHOTO
rasa.

Tema 2. OCHOBbI TEPMOANHAMUKN

TepMmoannamuueckass cucrema. BHYTpeHHssT JHEprus TEPMOJAMHAMHUYECKON
CUCTEMBI U crocoObl €€ m3meHeHusa. KoinuecTBo TersioTel U pabota. BHyTpeHHss
SHEPIusl OJHOATOMHOTO HJICAJIBHOTO ra3a. Buael Teronepenadn: TEMIONPOBOIHOCTb,
KOHBEKIIUS, U3Jy4YEHHUE. YIeJIbHAS TEIUIOEMKOCTh BelecTBa. KolMuecTBO TEIIOTHI
IIpY TEIIonepeaye.

[Tonsitue 00 amgmabatHom mporecce. [lepBbIii  3aKOH  TEPMOJUHAMMKH.
[IpumeneHnue mnepBOro 3akoHA TEPMOJMHAMUKH K u3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TerutoBble MamuHbl. [IpuHIUMIIBL 1eWCTBUS TEIUIOBBIX MalivH. [IpeoOpa3zoBanus
DPHEPIrUM B TEIUIOBBIX MammuHaX. Kodh UIIMEHT TMOoJIe3HOTr0 MEWCTBHUS TETIIOBOM
mamuHbl. ukn KapHo u ero kosdduimeHT nose3Horo ASHCTBUSA. DKOJIOTHUECKUE
po0IEMbI TEIJIOIHEPTETUKHU.

TexHudyeckue  yCTpOHMCTBA W INPAKTUYECKOE  IPUMEHEHHWE:  JIBUIaTElNlb
BHYTPEHHET0 CrOpaHus, ObITOBON XOJIOMIBHUK, KOHJUIIMOHED.



Jlemoncmpayuu

N3meHeHnue BHyTpEHHEH SHEPruu Tejna NpHu COBEPUICHUU PabOThI: BBUIET MPOOKHU
13 OYTBUIKU MOJI JEHCTBUEM CXKATOTrO BO3/yXa, HarpeBaHue »(upa B JIATYHHOU TpyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIUS).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTyphbl) Teaa IpH TeIionepeiaye.

OnbIT M0 aAabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIITHBIM OTHHUBOM).

Mopenu mapoBoi TypOWHBI, ABUTATENIE BHYTPEHHETO CrOpaHHs, PEaKTHUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue yaenpHOM TENI0EMKOCTH.

Tema 3. ArperaTHble COCTOAHMA BELLECT Ba. da3oBble nepexogbl

[Tapoo6pa3oBanue u koujeHcanusi. Mcnapenue u kumnenue. AOCOMIOTHASs |
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3ayxa. HaceimeHHbld map. VYaenpHas Teruiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucrammueckue u amopdubie Tena. AHH3OTPOINUS CBOWCTB
kpuctayioB. JXunkue kpucraimel. CoBpeMmeHHblE MaTepuanbl. [lnaBnenue wu
KpUCTaJUTU3aIus. Y IeJapHasl TerioTa miasieHus. CyOoaumanus.

VYpaBHeHUe TEIIOBOTO OanaHca.

TexHuyeckre YyCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KAIIOPUMETP, TEXHOJIOTUH TOJIyYEHUS COBPEMEHHBIX MAaTEPHAIIOB, B TOM
YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHILIIEHHBIX TTAPOB.

Kunenuve npu noHU>KEHHOM J1aBJIEHUMU.

CriocoObl n3MepeHus BIAXKHOCTH.

HaGnronenue narpeBanus U MiaBjieHUs] KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3Mepenne OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Pa3znen 4. DnekTpoauHaMuKa

Tema 1. OneKTpocTaTmKa

Onextpuzanus Ten. DIEeKTpUYecKuid 3apsi. JlBa BUAA JIEKTPUUECKUX 3apsOB.
[IpoBOAHMKH, TUAIEKTPUKU U MOIYIPOBOAHUKHU. 3aKOH COXPAHEHMSI FIEKTPUUECKOTO
3apsja.

B3aumopeiictBue 3apsgoB. 3akoH Kynona. TouyedHblld 37€KTpUYECKUH 3apsil.
Onextpudeckoe 1nosne. Hanpsok€HHOCT  anexkTpudeckoro  nons.  IIpuHiun
CYINEPHO3ULMHU AIEKTPUUYECKUX MoJIel. JINHUN Hanpsy)KEHHOCTHU AJIEKTPUUECKOTO IOJIS.



PabGora cun asnexrpocratuyeckoro mojs. Ilorenmuan. PazHocTs moTeHIMAIOB.
[IpoBOOHUMKM © AMAJIEKTPUKU B BJIEKTPOCTATUYECKOM TMoJe. JludnekTpuueckas
ITPOHULIAEMOCTb.

OnekTpo€MKoCcTh. Konaencarop. OJIEeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAECHCATOpA.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIIEKTPOCKOII,
AIEKTPOMETP,  DJIEKTpOCTaTHYeCKash  3allluTa, 3a3eMJICHHE  DJIEKTPONpUOOpOB,
KOHJEHCATOp, KOMPOBAJIBHBIN aIllapar, CTPyMHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBruE Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TE.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAs 3aIIUTA.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb 3JIEKTPOEMKOCTU IJIOCKOTO KOHJIEHCATOpa OT IUIOMIaAM IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAJIEKTPUYECKON NPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopA.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. MoCTOSAHHbIN 3NeKTPUYECKNIA TOK. TOKM B Pa3IMYHbIX cpefax

DJIEKTPUYECKUM TOK. YCJIOBHUS CYILIECTBOBAHUS DJIEKTPUUYECKOrO  TOKAa.
Ncrounuku Toka. Cuita Toka. [locTossHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Leu.

DJIEKTPUYECKOE  CONPOTUBIICHHUE. Y AEIbHOE CONPOTHBJIEHUE  BELIECTBA.
ITocnenoBaTenpHOE, NAapaNIEIbBHOE, CMEIIAHHOE COEIMHEHUE TPOBOJHUKOB.

Pabora  snextpuueckoro  Toka. 3akoH  [xoyns—Jlenma.  MouHOCTh
AIEKTPUYECKOTO TOKA.

DNeKTpoABMXKYLIAask CUJIa U BHYTPEHHEE CONPOTUBIECHUE NCTOYHUKA TOKA. 3aKOH
Owma 11 nMoaHOM (3aMKHYTOM) AyiekTpruueckoi tenu. Kopotkoe 3ambikaHue.

DIIEKTPOHHAS MPOBOJUMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTD COITPOTUBJIEHUS
METAJJIOB OT TemuepaTypsl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKNN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

ITomynpOoBOIHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTD
noJynpoBogHUKOB. CBoiicTBa p—n-nepexojia. [lomynpoBoHUKOBBIE TPUOOPHI.

ONeKTpUYECKUA  TOK B pacTBOpax M pacIulaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAs JUCCOLMALNS. DIEKTPOIH3.



DneKkTpuueckuid TOK B razax. CaMOCTOSATENbHBI U HECAMOCTOSITEbHBIN pa3psia.
Monnus. [1na3zma.

TexHudyeckre yCTpPOMCTBA W  NPAKTHUUECKOE TMPUMEHEHUE: aMIepMeTp,
BOJBTMETpP, pEOCTaT, MCTOUYHUKHA TOKA, SJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
ANEKTPOOCBETUTEINIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIA ITUOJ,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN MO/, TaJTbBAHUKA.

Jemoncmpayuu

N3mepenune cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS UWIWHJIPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA TOMEPEYHOI0 CEUEHHS U MaTepuaa.

CmemaHHOe COeIMHEHNE TPOBOJHUKOB.

[Ipsmoe u3MepeHHe HNEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCUMOCTh COIPOTUBJICHUSI METAILJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB JIEKTPOIIUTOB.

HckpoBoii pa3psa U IpOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSISI TPOBOJAUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3ydenne cMeaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepeHre »NeKTPOABUKYIIEH CHIIBI MCTOYHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue anexkrposiusa.

MesknpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kilacce OCYyIIECTBISIETCS C
y4€TOM COJIEpPKATEIbHBIX MEXIPEAMETHBIX CBA3EH C KypcaMH MaTEMAaTHKH,
OMOJIOTHUU, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsamus, CBA3aHHBIE C W3YYEHUEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJIEHUE, HAYYHbIN (pakT, runote3a, Gu3ndeckas BeJIMUrMHa, 3aKOH, TEOpUs,
HaOJII0ICHNE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, U3MEpPEHUE.

Mamemamuka: penieHue CUCTEMbl YpaBHEHHM, JTUHEHas QyHKIUA, nmapadona,
runepOona, ux rpaduKd U CBOMCTBA, TPUTOHOMETpPUYECKHME (YHKIMH: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIAECTBO, BEKTOPHI
Y UX IPOEKIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mMexanmdeckoe IBHKCHHE B KHUBOW mpupojae, auddysus, ocmoc,
TEIJI0O00OMEH KUBBIX OPraHu3MOB (BUIbI TEIIONEpPEIadyH, TEIUIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIC.



Xumusi: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX Tell, KUJIKOCTEH U Ta30B,
ANEKTPUYECKUE CBOMCTBA METAIJIOB, JIEKTPOIUTHYECKAs AUCCOLIMALIMS, TralbBaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JBUKCHHUM C MCIOIB30BAHUEM MEXAaHU3MOB, YUET
TPEHUsI B TEXHUKE, MOAIIMIHUKHU, UCIIOIb30BAHUE 3aKOHA COXPAHEHUSI UMITYJIbCa B
TeXHUKE (pakera, BOJOMET M APYTrHUeE), BUraTreilb BHYTPEHHETO CropaHus, MapoBas
TypOuHa, OBITOBOM  XOJOAWIbHUK, KOHJUIIMOHEP, TEXHOJIOTUU  TOJyUYEHUS
COBPEMEHHBIX MaTEpUajOoB, B TOM YHUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJOTHUU,
AIIEKTPOCTATUYECKAs 3alluTa, 3a3eMJICHHUE JJIEKTPONPUOOPOB, KCEPOKC, CTPYWUHBIN
OPUHTEp, DJIEKTpOHArpeBaTelIbHbIE MPUOOPBI, BJIEKTPOOCBETUTENIbHBIE MNPUOOPHI,
raJibBaHUKa.

11 KJTACC

Pa3znen 4. DinekTpoauHaMuKa

Tema 3. MarHuTHoe nose. 3N1eKTPOMarHUTHaa MHAYKLUNA

IToctostHHbIE MarHUThHl. B3auMoaencTBUE NOCTOSHHBIX MArHUTOB. MarHuTtHoe
nose. Bektop MarHuTHOM MHAYKUMU. [IpyHUOMO Cynepno3vuuy MarHUTHBIX IOJIEH.
JIuHnn MarHUTHOM WHAYKUMHM. KapTuHa JWMHHUM MarHUTHOM MHIAYKLIMM TOJIA
MMOCTOSTHHBIX MAarHUTOB.

MarnutHo€e nosie mpoBOJIHUKA C TOKOM. KapTuHa TMHUN MHAYKIIMA MarHUTHOTO
OJISL JUIMHHOIO IIPSMOTO IPOBOJHUKA M 3aMKHYTOI'O KOJBLIEBOI'O IPOBOJHUKA,
KaTymku ¢ TokoM. OnbIT Dpcrena. BzanmoaelcTBre npoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBieHue. J[BUKeHUE 3apsyKEeHHOW YacTHIlhI B
OJTHOPOJAHOM MarHuTHOM Tosie. Pabora cuibl JlopeHiia.

SIBiieHne 2eKTpOMarHuTHOW MHAYKUIMU. [I0TOK BEKTOpa MarHUTHOM MHIYKIUU.
DIIEKTPOABIXKYIIAS CUJIAa UHAYKIMHU. 3aKOH 3JICKTPOMArHUTHOM MHAYKUUKU Dapanes.

BuxpeBoe »anexktpuueckoe moisie. ODJIEKTPOABHXKYIAS CHJIA WHIYKUUA B
IIPOBOJTHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM IOJIE.

[TpaBuno Jlenua.

NHnyKTUBHOCTh.  SIBJIEHME  CaMOMHIYKLMH.  OJEKTPOIBMXKYIIAs  cujia
CaMOMHIYKIIUH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKA C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.



TexHnueckne yCTpOMCTBA U MPAKTUYECKOE IIPUMEHECHUE: TTIOCTOSSHHBIE MATHUTHI,
AJIEKTPOMArHUTHI,  DJIIEKTPOJBUIATEb,  YCKOPUTEIM  JJIEMEHTAPHBIX  YacTHL,
WHAYKIUOHHAS M€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO MTy4YKa MarHUTHBIM IOJIEM.

JIMHUM MHAYKIUY MAarHATHOTO ITOJIS.

B3aumopenicTerue 1ByX IPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JerictBrue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHUE PIIEKTPOMArHUTHOU MHIYKIUU.

[TpaBuno Jlenua.

3aBUCUMOCTh DJJIEKTPOABMKYIIEH CHUJIbl MHAYKIUU OT CKOPOCTH HU3MEHEHUS
MAarHUTHOT'O MOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

UccnenoBanue AeCTBUSA NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIeHUS 3JIEKTPOMATHUTHOW UHAYKIIHH.

Pa3znen 5. KoJsie6anusi n BOJIHBI

Tema 1. MexaHU4YecKue 1 3N1eKTPOMarHNTHble KonebaHns

Konebarenbnas cucrema. CBoOoHbIE MEXaHUYECKHUE KosieOaHusl.
'apmonnyeckue konebanusi. Ilepuon, uvacrora, ammiautyna u ¢dasza KoyieOaHUU.
IIpyxuHHBI MasgTHUK. MaremMaTUYeCKUW MasTHUK. YpPaBHEHUE TapMOHUYECKUX
koJjiebanuii. [IpeBpaiiieHre HEPrUun Npu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbnpiii  koHTYp. CBOOOIHBIE d3JIEKTPOMArHUTHBIC KOJICOAHWS B
UJCATHbHOM KOJEOATeTbHOM KOHTYpEe. AHAIOTHS MEXKIYy MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KoJebanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUS YPHEPTUU
B UJI€aIbHOM K0JIe0aTEIbHOM KOHTYPE.

[IpencraBnenre O 3aTyXawIIUX KoJeOaHUSX. BBIHYXIEHHblE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMsl.

Ilepemennbiii  Tok. CHHYCOMJANbHBIA  TMEPEMEHHBIM  TOK. MOIIHOCTh
NEPEMEHHOTO TOKAa. AMIUIMTYIHO€ U JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HANPSKEHHUS.

Tpancopmarop. IlpousBoacTBO, mepegaya M MOTPEOJECHUE BIEKTPUUECKOM
SHEPruu. OKOJOTMYECKHWE PHUCKH IPU NIPOU3BOJCTBE 3JeKTposHepruu. KynbTypa
UCITOJIb30BAHUS AIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.



TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: DIIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJEOATENbHOW CHCTEMBl (NIPYKUHHBIA WU
MaTeMaTUYECKUI MasTHHK).

Habmronenue 3aryxarommx KojieOaHHM.

HccnenoBanre CBONCTB BBIHYKIEHHBIX KOJICOaHUH.

Habmnronenue pezonanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumnorpaMmbl (3aBUCHMOCTH CHJIBI TOKa M HANPSDKEHUST OT BPEMEHHU) IS
AIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu  1mOCHEAOBAaTENBHOM  COCIMHEHUM  PE3UCTOpA, KATYIIKH
MHAYKTUBHOCTU U KOHJICHCATOPA.

Mopens TMHUY IEKTPONEPEAAYH.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

HccnenoBanue 3aBUCMMOCTH TEpHOJa MajbiX KoJieOaHUM Tpy3a Ha HUTH OT
JUIMHBI HUTH U MACCHhI Ipy3a.

HccnenoBanne mepeMEeHHOr0 TOKA B LENU W3 IOCIEIOBATEIBHO COCIMHEHHBIX
KOHJEHCATOPA, KATyIIKU U PE3UCTOPA.

Tema 2. MexaHN4YecKue 1 3N1eKTPOMAarHNTHbIE BO/HbI

MexaHnueckue BOJHBI, YycinoBus pacnpoctpaHenus. llepuwon. CkopocTh
pacnpocTpaHeHusi W JiMHA BOJHBL.  [lomepeuHble W MPOJOIBHBIE  BOJIHBI.
WNuTtepdepentus u nudpaxiius MEXaHUIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. YCIOBUS H3IYYEHHS] DJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snekrpomarnutHoil BosiHe. CBolicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)X€HUE, MPEIOMIICHUE, MoJsapu3aius, audpakius,
uaTepdepeHius. CKOpoCcTh JIEKTPOMATrHUTHBIX BOJIH.

[IIkana »1EKTPOMArHUTHBIX BOJH. [IpUMeHEHUE >JIEKTPOMATHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TelIeBUACHUA. Panuosokanys.

DIIEKTPOMATHUTHOE 3arPSI3HEHNE OKPYIKAIOLIEH CPEbI.

TexHuueckne yCTpPOWCTBA W MPAKTHUYECKOE MPHUMEHCHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, YyJbTPA3BYKOBas JHMArHOCTHUKA B TEXHUKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OOpa3zoBaHue M pacIpOCTPAHCHHUE TTONIEPEUHBIX U MPOIOTHHBIX BOJIH.

Konebmromeecs Teo Kak UCTOYHUK 3BYKa.



Habmoienue orpaskeHus: U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nnrepdepenninu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmroienue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYI0H M 4aCTOTON
KOJIEOaHMIA.

HccenenoBanre CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, INPEIOMIICHUE,
noJisspu3anus, 1udpakius, tHTepPepeHIus.

Tema 3. OnTuKa

I'eomerpuueckass ontuka. IIpsMonmMHENWHOE pAacIpOCTpaHEHUE CBETA B
ogHOpOaHOM cpene. JIyd cBera. ToyeyHbI UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbl OTpaxkeHUs cBeta. [locTpoeHue u3z00pakeHHil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3akOHbI MpenaoMJieHUs cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. IlpenenbHbIl yros MOJIHOTO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcust ceeta. CioxHbIi coctaB Oesnoro cseta. LIBer.

Cobuparomiue 1 paccenBaromye JuH3bl. ToHkas muH3a. DOKYCHOE PACCTOSHUE U
ONTHUYEeCKas Cuia TOHKOM nuH3bl. llocTpoenne wu300paxkeHHi B COOMpAIOMIUX |
pacceuBaromnx JuH3ax. PopMysia TOHKOM JUH3BL. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

Bonnosas ontuka. Unrepdepennus cBera. KorepeHTHbIE HCTOYHHUKHU. Y CIOBUS
HaOJIOACHUS] MAaKCUMYMOB U MUHUMYMOB B MHTEP(EPEHLIMOHHON KapTHHE OT JABYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. Judpakmuonnas pemérka. YcnoBue HAOTIOIEHUS TJIABHBIX
MaKkCUMYMOB IIpU TaJCHHUM MOHOXPOMATHYECKOTO CBeTa Ha JU(PPAKIUOHHYIO
PELIETKY.

ITonspuszanus caera.

TexHudyeckrue yCTpOMCTBA M NIPAKTHYECKOE NPUMEHEHME: OYKH, JIyla,
¢doroannapar, IPOEKIUOHHBIN anmapar, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs ONTHKA,
nudpakiMOHHas peméTKa, MoIsIpPOU/I.

Jlemoncmpayuu

[IpsMoOnMHEHOE pacIpOCTPaHEHHE, OTPAXKEHHWE W IPEIOMIICHUE CBETA.
OnTuyeckre nprudOpBHI.

ITomHOE BHYyTpEHHEE OTpakeHne. Moiesb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKeHU B JTMH3AX.

Mojaenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenue naTepdepeHnmm cpeTa.

Hab6nronenue nudpaxiuu crera.



Habmronenune nucnepcuu cBera.

[Tomy4yeHnue cnekTpa ¢ TOMOIIbIO MTPU3MBI.

[Tonyyenue cextpa ¢ mOMONIbIO AUPPAKLIUOHHON PEIETKH.
HaGnronenue nonsipusanum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomuol
N3Mepenue nokaszaress NpesioMIICHUs CTEKIIA.
UccnenoBanne CBONCTB M300paKEHUH B JIMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIEUAJIBHONM TEOPUH OTHOCUTEIbHOCTH

I'panuibl IPUMEHMMOCTH KJIACCUYECKOW MeXxaHUKHU. llocTynaTel cnenuanbHOU
TEOPUU OTHOCHUTENBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETA B BaKyyME,
MPUHIUIT OTHOCUTEIBHOCTH DWHIITEWHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJIEHHE BPEMEHU M COKpaIlCHHE
JUIVHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b Macchl ¢ BHEPrueid M HUMITYJIbCOM PEISTUBUCTCKOW YAaCTHUILIbI. DHEPIHUs
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. 9neMeHTbl KBAHTOBO ONTUKA

®otonsl. Dopmyna [lnanka cBsi3u sHEpruM POTOHA C €T0 YACTOTOW. DHEPIUs U
UMITYJIBC (DOTOHA.

OtkpeiTue u uccinegoBanue Gorodddexra. OnbiTel A. I'. CtoseToBa. 3aKOHBI
dororddexra. YpaBuenune OIunmreiiHa g (dotodpdexra. «KpacHas rpanumay
dbotorpdexra.

JlaBnenue ceeta. OnbiTel I1. H. JIeGenera.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpOHCTBAa M NPAKTUYECKOE MMPUMEHEHHE: (POTOIIEMEHT,
dboromatuuk, comHeuHas 6aTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTor(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHEMIHETO (oTodddexTa.

Cseroauog.

Conneunas OaTtapes.

Tema 2. CTpoeHne aToma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -4acTHIIL.
[Inanerapuas mojaenb atoma. [loctynarel bopa. M3nyuenue u noriomieHue (poToHOB



IIPH [IEpEX0JIe aTOMa C OJHOIO YPOBHS 3HEPruM Ha Apyrou. Buael criektpos. CriekTp
YPOBHEU HEPIUU aTOMa BOAOPOIA.

BonnoBeie cBoiictBa yactuil. Bomnnbel ne bpoins. KoprnyckynspHO-BOJTHOBOM
Iy AJTA3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE ITPUMEHEHUE: CIIEKTPAJIbHBIN aHAJIU3
(cexTpockortt), a3ep, KBAaHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI JIa3epa.

HabGnronenue vHeHyaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

Hab6nronenue muHeyaToro crekrpa.

Tema 3. ATOMHOe a4p0

OKCIIEpUMEHTBI, JI0Ka3bIBAIOLIME CIIOXKHOCTh CTpOoeHHs snapa. OTKpbITHE
paanoakTuBHOCTH. OmnbIThl Pe3epdopna mo onpeaesneHruo cocTaBa paguoaKTUBHOTO
usnyuyenus. CBoiicTBa anb(a-, 6era-, raMMa-u3aydeHus. Biusaue paanoakTUBHOCTH
Ha KVBBIE OPTaHU3MBI.

OtkpeiTHe mpoToHa U HeWTpoHa. Hykimonnas moxpens snmpa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsbl.

Anbda-pacnaa. IIeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nyyeHue.
3aKOH paguoaKTUBHOIO pacIaa.

DHeprus CBA3M HYKJIOHOB B siape. SnepHbie cuibl. Jledekt macchl spa.

SAnepHble peakuuu. JleneHue u CUHTE3 sep.

Anepusiit peaktop. Tepmosinepubiii cuaTe3. [Ipo6ieMbl 1 IEPCIIEKTUBHI SIEPHOMN
DHEPIreTUKHU. DKOJOTHUYECKUE ACTIEKTHI IAEPHON YJHEPTETHKHU.

DneMeHTapHble YacTULlbl. OTKPBITUE NO3UTPOHA.

MeToab1 HAOJIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyH1aMeHTalbHbIe B3auMoieicTBUS. EMUHCTBO du3nueckoil KapTUHBI MUpA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IO3UMETpP, Kamepa
BuiibcoHa, siaepHbIi peakTop, aToMHast 0oMoa.

Jlemoncmpayuu

CU€TYrK MOHU3HUPYIOLIUX YACTHULL.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuol

HccnenoBanue TpeKOB YyacTull (110 TOTOBBIM (oTorpadusim).

Paszpgesn 8. DiieMeHTHI aCTPOHOMUM U acTPOGU3MKH



Oranbl pa3BuTUs acTpoHOMUU. lIpuKiIagHOE M MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3B&panoro nHeba. Co3Be3aus, sSpKUe 3BE3NBI, IUIAHETHI, WX BUIUMOE
JIBH)KEHUE.

ConneuHas cucrema.

Connne. ConmHeunasi akTUBHOCTh. McTounuk sHepruu ComHila U 3BE3]1. 3BE3IHI,
UX OCHOBHBIE XapaKTEpUCTUKH. JlMarpamMma «CIEKTpajbHbIM KJIACC — CBETUMOCTBY.
3BE3AbI TJIABHOM IOCIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTBY» IS
3BE3] TJIaBHOW IIOCIENOBATENbHOCTH. BHyTpeHHee crpoeHue 3BE3A. COBpEMEHHBIE
IIPEACTABICHHUS] O MPOUCXOXACHUU W dBomronuu CojHUIA M 3BE3A. OTambl KU3HU
3BE3I.

Mineunbiii Ilyte — Hama [amaktuka. Ilonmoxenue u nBuxkenue CosHia B
lNanaktuke. Tunel ramaktuk. Paguoramaktuky v kBaszapbl. UEpHbIE OBIPHI B spax
TaJaKTHK.

Bcenennas. Pacmupenue Bcenennoii. 3akon Xa06ma. Pazberanme ranmakTuK.
Teopus bonbiioro B3peiBa. PeIMKTOBOE M3IIydeHUE.

MacirabHas ctpyktypa Beenennoit. Mertaranaktuka.

Hepeménnpie mpobiieMbl aCTPOHOMUH.

Yuenuuecxue nabnrooenus

HaGmtonenuss HEBOOPY>KEHHBIM TIJIa30M C HCIIOJIB30BAHMEM KOMIIBIOTEPHBIX
NPWIOKEHUN JI ONpeeeHUs] TOJI0KEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3us1 CEBEPHOro MOJyIIapys U IPKUE 3BE3BI.

Habmonenus B Teneckon Jlynst, mnanet, Maeunoro Ilytu.

O6001maoee MOBTOPEHUE

Ponb pusuku u acTpoHOMUM B SKOHOMHUYECKOM, TEXHOJIOTMYECKON, COLIUAIbHOMN
U ATUYECKOH cdepax AesITeIbHOCTH YeIOBEKa, POJib U MECTO (PU3UKU U aCTPOHOMUHU B
COBPEMEHHOW HAay4YHOW KapTUHE MHpa, poiib (PU3NYECKOM Teopuu B (POPMUPOBAHUU
NpEJICTaBICHUNA O (PU3NYECKON KapTHHE MHUpa, MECTO (hM3MUECKON KapTUHBI MHpa B
o0111eM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTABICHUI O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kilacce ocyliecTBisieTcst ¢
Y4ETOM COAEPIKATEIBHBIX MEXKIPEIMETHBIX CBS3€d C KypcaMHM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonamus, CBS3aHHBIE C W3YYECHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIN (akT, runoresa, pusndeckas BeJIMYuHa, 3aKOH, TEOPHs,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE (PYyHKLIUU:
CHUHYC, KOCHUHYC, TQHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIAECTBO,



BEKTOPBl U MX IPOEKUMHU HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB, ITPOU3BOJHBIC
AIIEMEHTApHbIX  (QYHKIUNA, TpPU3HAKK TMOJ00MS TPEYrOJIbHUKOB, OIpeaeTeHUe
IJIOIIA/IM TUIOCKUX PUryp U 00bEMa Tel.

buonocus: »>nextpuueckue SBICHHA B KUBOW MPUPOAE, KoyieOaTelbHbIe
JIBW)KEHUSI B JKUBOW MPUPOJEC, ONTUYECKHUE SIBIICHUS B KUBOU NPUPOJAE, NECHUCTBUE
paJnaluy Ha )KUBbIE OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KpUCTaJUIMYeCKas CTPYKTypa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAINIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TIOTIOCA 3€MIIH, 3aJIe)KU MAarHUTHBIX pyA, (poTochEMKa
36MHOU MOBEPXHOCTH, MPEICKA3AHUE 3EMIIETPSCCHUN.

Texnonocus: JNUHUAM  BJEKTpoIEpenay, T[EeHEpaTop IEPEMEHHOr0  TOKa,
AJIEKTPOJBUTaTENb, WHAYKIMOHHAs I€4Yb, pajgap, paguonpUEMHUK, TEIEBU30D,
anTteHHa, TtenedoH, CBU-neuyb, NpPOEKIIMOHHBLIN ammapar, BOJOKOHHAas OITHKA,
conHeuHas Oatapesi.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®PusznMka» Ha YpPOBHE CpPETHETO OOIIETo
oOpazoBaHus (0a30BbI YPOBEHb) AOJKHO OOECIEUUTHh JOCTHXKEHHUE CIIECIYIOIMINX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pPE3yibTaThl OCBOEHUsI ydyeOHoro mpeamera «Duszukay HTOJKHBI
OTpaxaTh TOTOBHOCTH U  CIIOCOOHOCTH  OOyYaromuxcsi PyKOBOJCTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH IIO3MIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTALINH, MO3UTUBHBIX  BHYTPEHHHX  YOCXKJCHUH,  COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 00IIEeCTBA, PACIIMPEHUE )KU3HEHHOTO OIBITa
W ONbITa JICITEIbHOCTM B IMPOLECCE peanr3alry OCHOBHBIX HAIpaBJICHUH
BOCHUTATEIIbHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS

c(hOpMUPOBAHHOCTh TPaKAAHCKOW IO3UIIMK OOYyYarolIerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO 4YJ€HA POCCUICKOT0 OOIIECTBA;

MNPUHATHE  TPAJUIMOHHBIX  OOILEUETIOBEYECKUX  TyMAaHUCTHYECKUX U
JEMOKPATHUYECKHUX LIECHHOCTEM;

FOTOBHOCTh BECTM COBMECTHYIO JAEATEIIBHOCTh B HMHTEPECAX TIPaKIaHCKOrO
oO111ecTBa, y4acTBOBaTh B CAaMOYIIPABJIICHUU B 00pa30BaTeIbHONW OpPraHU3alINH;

YMEHUE B3aUMOJICUCTBOBATh C COI[MAIbHBIMU UHCTUTYTAMHU B COOTBETCTBUM C UX
GYyHKIHUSIME ¥ HA3HAYCHUEM;

FOTOBHOCTh K T'YMaHUTapHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUNUCKOMN TPaKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA,

LIECHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, TUYECKOTO ITOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYyallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4YHCIIE B
NESTEIIbHOCTU YYEHOIO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTONYMBOTO OY/IyIIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIKOYas JCTETUKY HAay4YHOTO TBOPYECTBA,
npucyIero (pu3n4eckoi Hayke;

5) Tpy10BOro BOCIMTAHMS:

MHTEPEC K Pa3NuvHbIM chpepaM MpoPecCHOHATBHON EATEIHHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKOIN M TEXHUKOM, YMEHHE COBEPILIATh OCO3HAHHBIN BHIOOp OyayIIIei
npogeccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUI0 M caMOOOpa3oBaHHUIO B 00JIacTH
(U3HUKY HA TPOTSKEHUU BCEU KU3HH;

6) 3K0J10r14eCKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh  IKOJIOTUYECKON  KYJIBTYpbl, OCO3HAaHUE IJI0OATBHOTO
XapakTepa dKOJOTHYECKUX Ipo0IieM;

IUIAHMPOBAHUE U OCYILIECTBIIECHUE JCHCTBUN B OKPYXKAIOLIEH Cpelle Ha OCHOBE
3HAHHU LEeJIed YCTOWUYMBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OIbITA IEATEIBHOCTH YKOJOTHYECKON HANPABIECHHOCTH HA OCHOBE
MMEIOITUXCS 3HAaHUH 110 (PU3HUKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKON HAYKH;

OCO3HAaHHE LIEHHOCTU HAYYHOM JIEATEIBHOCTH, TOTOBHOCTH B MPOLIECCE U3YUYEHUS
(GU3MKM  OCYLIECTBJIATh IMPOEKTHYIO U  HCCIEIOBATENbCKYIO  JESTEIbHOCTD
UHAUBUIYAJIBHO U B TPYyIIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIe JeHCTBUS
Ba3oBble Jjorudyeckue aeiicTBHA:
CaMOCTOSITCIILHO bopMyIIHpOBATH u aKTyaJu3upOBaTh pobieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENEsATh UENU JACATEIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUH UX
TIOCTIDKCHHS,
BBISBJISITh 3aKOHOMEPHOCTH W IIPOTHBOPEUHSI B PACCMATPUBAEMBIX (PU3MUCCKUX
SIBIICHUSX
pa3palaThiBaTh IUIAH pEHIEHUS MNPOOJIEMbl € YYETOM aHaIM3a WMEIOIIUXCS
MAaTEPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JIESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJICICTBUH €SI TEIIbHOCTH;
KOOPJAMHUPOBATH M BBIMIOJHATH pabOTy B YCIOBHUAX PEAIHbHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS,



pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KM3HEHHBIX MPOOIIeM.
Ba3oBble ucciienoBarejbLCcKue 1eHCTBUSA:

BJIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOYCBHIMH TOHATHSAMH W METOJaMH
buznueckoil HayKu;

BIIAJICTh HABBIKAMU Y4€OHO-MCCIIEIOBATEIHLCKON U TIPOCKTHOU JEATEIHLHOCTH B
o0nacT (QU3MKH, CIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSITEJIbHOMY TOHWCKY
METOJIOB pEIIeHUsl 3amad (PU3NYECKOTO COJACPIKAHUS, TPUMEHEHUIO PpPa3IuIHBIX
METOJIOB ITO3HAHMS;

BIAJCTh BHUJAMHU JICSITCIBHOCTH TI0 TOJYYEHHUIO HOBOTO 3HAHHS, €0
WHTEPIpETalui, TMPEeoOpPa3OBAHUI0 W MPUMEHEHHUIO B PAa3IUYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YUCJIC TIPH CO3JJaHUH YICOHBIX TIPOEKTOB B 00JIaCTH (DU3HKH;

BBISIBJIATH  IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaIM3UpOBaTh  3ajady,
BBIJIBUTATh THIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI IS J0Ka3aTeIbCTBA CBOMX
YTBEPKJICHU, 3a/1aBaTh MAPaMETPhl K KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBATh TMOJYUYCHHBIE B XOJI€ PEIICHUS 3a7a4 PE3yJIbTaThl, KPUTUYECKH
OILICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (opmynupoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
TESTENHHOCTH, B TOM YHCIIC TIPU U3yUYCHUH (DU3UKH;

JlaBaTh OTICHKY HOBBIM CHUTYAITUsIM, OIICHHUBATH IPHUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTHh 3HaHUS 10 (QU3MKE B TMPAKTUYECKYI0  00JIacTh
KHU3HEACITEITLHOCTH;

YMETh UHTETPHUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTb OPUTHHAIBHBIC TIOXO0/IbI U PEIICHIS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HABBIKAMHU TMOJYYCHHS HHPOpPMAIMK (U3HUYECKOTO COJCPIKAHUS W3
MCTOYHUKOB pAa3HBIX THIIOB, CaMOCTOSATEIBHO OCYIIECTBJIATh IIOUCK, aHAJIW3,
CHUCTEMATHU3AIMIO ¥ WHTEPIpPETAi0 WHGOPMAIMN pa3IWYHBIX BUIOB H (opm
MIPE/ICTABIICHHUS,

OILICHWBATh JOCTOBEPHOCTHh HH(OPMAIIHH;

WCITOJIB30BaTh CPEICTBA MHPOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHI
B PCIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX ¥ OPTaHU3AIMOHHBIX 3a7ad C
coOmoieHneM TpeOOBaHWN JPrOHOMHKH, TEXHUKH OE30MacCHOCTH, THTHCHBI,
pecypcocOepexeHuns, TpaBOBBIX W ATHYECKUX HOPM, HOPM HUHOOPMAIMOHHOU
0€e30IMacCHOCTH;

Co3/7aBaTh TEKCThI (PU3NYECKOTO COJEpKaHUs B PA3IMUHBIX (hopMaTax ¢ y4EToM
Ha3HAUYCHUS WHQPOPMAIMA W IIEJICBOM ayJAWTOPUH, BHIOWpas ONTHUMAIBHYIO (GopMy
MPEICTABICHUS U BU3yaJIU3aIUH.



KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

OCYIIECTBIIATH OOIIEHNE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU JEATEITHHOCTH;

pacno3HaBaTh MPEANOCHUTKYA KOH(MDIUKTHBIX CUTYalUd U CMATYATh KOH(QIUKTHI;

Pa3sBEPHYTO U JIOTMYHO H3JIaraTtb CBOK TOYKY 3PEHUS C MCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

IOHUMATh W HCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUIYAIbHOU
paboThI;

BBHIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C Y4€ToM OOImuX
UHTEPECOB U BO3MOKHOCTEN Ka)X0T'0 YJICHA KOJUIEKTUBA,

NPUHAMATh  LIEIM  COBMECTHOM  JEATEIbHOCTH,  OpPraHU30BbIBATH U
KOOPAWHUPOBATH JCUCTBUSA 110 €€ JOCTHKEHHUIO: COCTaBJIATh IUIAH JCUCTBUM,
pacnpenensiaTh Poau C Y4ETOM MHEHHH YYaCTHUKOB, OOCYXIAaTh pPe3yibTaThl
COBMECTHOM padoTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa M KaKJIOr0 YYaCTHHUKA KOMaHJbl B OOIIMIA
pe3yJbTar 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemyiaraTb  HOBBIE IPOEKTBbI, OLEHUBATh MJIEU C IO3MLUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B  Pa3JIMYHBIX
CUTYaLMSIX, TPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHBIE NelCTBUA
Camoopranusanus:

CaMOCTOATENIbHO OCYIIECTBISATh IO3HABATEIbHYIO [EATEIbHOCTh B 00JacTH
¢u3MKK W acCTpPOHOMHUH, BBIIBIATH MPOOJIEMBI, CTaBUTh U  (HOPMYIHPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIBHO COCTABJIATH IJIaH PELICHMs PACUETHBIX U KAYECTBEHHBIX 3a7a4,
IUIaH BBINOJIHEHUS MPaKTUUYECKOH paboThl C y4E€TOM MMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOYTEHUI;

JABaTh OLICHKY HOBBIM CUTYallHsM;

paciupsTh paMK1 yueOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JeNaTh OCO3HaHHBIM BBIOOp, apryMEHTHpOBaThb €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 34 PELICHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (DOPMUPOBAHUIO M MPOSIBICHUIO SPYIUIUMH B 00NacTh (HU3HKH,
MMOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:



JaBaTh OILIGHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJIa/ICTh HABBIKAMH TIO3HABATENHLHOW peiekcur Kak OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIIMTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIONIb30BaTh MPHUEMBI pe(ICKCUU I OLEHKH CHUTyalld, BhIOOpa BEPHOTO
peleHus;

YMETh OIICHMBAaTh PHUCKM U CBOEBPEMEHHO IMPUHUMATh pEUICHUS 10 UX
CHIDKEHUIO;

OPUHUMATh MOTHUBBI M AapryMEHThl JpPYIHMX TpU AaHaJIW3e pe3yJIbTaToB
JeSITeIbHOCTH;

NpUHUMATh ceOsl, MIOHUMAasi CBOM HEJOCTATKHU U JIOCTOMHCTBA;

OpUHUMAaTh MOTHBBI M AapPryMEHTBl JAPYrMX T[pU aHAIW3€ pPe3yJbTaToB
JESITEeNbHOCTH;

NpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B mpouecce HOCTHXKEHUS JUYHOCTHBIX PE3YJIBTaTOB OCBOEHUS IPOrPaMMBI I10
dbusuke JUII  ypPOBHS  CpeIHEro o0mero oOpa3oBaHUsl Yy  OOydYaroOUIUXcCs
COBEPIICHCTBYETCS HYMOILIMOHAIIbHBIH WUHTEIUICKT, NpeanoararoIni
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CHOCOOHOCTh MOHHMMATh CBOE IMOLIMOHAIBHOE
COCTOSIHME, BHJIETh HAIPABJICHUS Pa3BUTHS COOCTBEHHOIN 3MOLIMOHAIBHON cdepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMsI, BKIIOYAIONIETO CaMOKOHTPOJIb, YMEHHE TMPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIOCOOHOCTH  aNanTHUPOBAaThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U TMIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMHU, BKJIIOYAIONIEH CTpEMJICHHE K JIOCTHKEHUIO IeNId U
ycrnexy, ONTHMU3M, HHHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAaTh HCXOJ U3 CBOUX
BO3MOKHOCTEH;

OMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh TMOHMMATh SMOIMOHAIBHOE COCTOSHUE
APYTUX, YIUTHIBATh €T0 MPU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHUIO;

COLIMAJBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS C
APYTUMU JTIOAbMH, 3a00TUTHCA, IPOSBISATH HHTEPEC U Pa3pemiaTh KOHPIUKTHI.

IHNPEAMETHBIE PE3YJIBTATHBI
K xoniy o0ydenust B 10 kiacce npenMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:



JEMOHCTPUPOBATh HAa MpPUMEpPax pPoOJdb M MeCcTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHbI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIFOJIEH;

VUUTHIBATh TPAHUIBI TMPUMCHCHHUS W3YYCHHBIX (PU3WUECKHX  MOJIETICH:
MarepuajibHas TOYKa, MHEpIMajbHas cHcTeMa OTcu€Ta, abCOJMIOTHO TBEPAOE TEJO,
UJICAIbHBIN a3, MOJEINU CTPOECHUS Ta30B, XUJIKOCTEU U TBEPABIX TEJI, TOUYCYHBIN
AIEKTPUUECKUH 3apsij] MpU PEIICHUHN PU3NYECKHUX 3a/1ay;

pacrio3HaBaTh (PU3MYECKUE SIBJIEHUS (MPOILECCh) U OOBICHATH MX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIAPHO-KMHETUYECKOM TEOPUU CTPOCHUS BEUIECTBA U
AJIEKTPOJIMHAMHUKHA: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSMOJIMHEMHOE JIBUYKECHUE,
CBOOOJHOE TaJIEHUE TeJl, IBIXKEHHE 10 OKPY>KHOCTH, MHEPIIUS, B3aUMOJICUCTBHE Te,
mubdy3usi, OpOYHOBCKOE JBUIXKEHUE, CTPOCHHE KHUAKOCTEH U TBEPIABIX Tel,
W3MEHeHHe 00bEMa TeNl MpU HarpeBaHUM (OXJAXKIACHUHU), TEIUIOBOE paBHOBECHUE,
WCHapeHne, KOHAECHCAIUA, IUIABJICHUE, KpPUCTAJUIM3alus, KUIIEHUE, BIIAXKHOCTh
BO3/yXa, IOBBIIIEHNUE JABJICHUs ra3a IPU €ro HarpeBaHWU B 3aKPBITOM COCYJIE, CBS3b
MEXIy MapamMeTpaMy COCTOSIHHMS Tra3a B H30Mpoleccax, »dJIEKTpU3alUus Tell,
B3aUMOJICMCTBUE 3aPSJI0B;

OMUCHIBATH MEXAHWYECKOE JBWKEHHE, HCIOIb3Yys (DU3NYECKUE BEJIMYHUHBI:
KOOpJIMHATA, yTh, IEPEMENICHHUE, CKOPOCTh, YCKOPEHUE, MACCa TEJa, CHJIa, UMITYJIbC
Tena, KUHETHYeCKash DHEprus, IOTEHIMajdbHAs OJHEPrus, MeXaHuueckas padora,
MEXaHU4eCcKasi MOITHOCTb; MPU OMKMCAHUU NMPABUIIHO TPAKTOBATh (PU3NUYECKUN CMBICT
WCIIOJB3YEMbIX BEJIWYUH, HMX OO0O3HAYEHUS W EJUHUIIBI, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIONTUE TAHHYIO (PU3UUYECKYIO BEIMUMHY C IPYTUMH BEIIMUYNHAMU;

ONMCHIBATh M3YYCHHBIE TEIUIOBBIC CBOWCTBA TEJI W TEIUIOBBIE SIBJICHHS,
UCIIONIb3Ysl  (pU3MYECKHE BEJMYMHBL: JaBJICHUE Tra3a, TeMIleparypa, CpeaHss
KMHETUYECKAs] DHEPrUsl XaOTUYECKOrO JBUKEHHSI MOJIEKYJ, CpEIHEKBaJIpaTU4HAas
CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIUIOThI, BHYTPEHHSISI JHEprusi, padoTa Trasa,
K02 PUITMEHT TT0JIE3HOTO JEHCTBUS TETUIOBOTO JIBUTATENIS; PU OMMCAHWU MPABHIHHO
TPaKkTOBaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbIX BEIWYUH, MX OO0O3HAYCHUS U
CAMHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (U3HYECKYIO0 BEIUYUHY C
JIPYTHUMU BEJIUYMHAM;

ONMUCHIBaTh W3YYEHHBIC SJICKTPUUYECKUE CBOMCTBA BEIIECTBA U JJIEKTPUYECKHE
ABJ€HUsL (MPOLECCHl), HCMONB3Ysl (DU3NYECKUE BEJIMYMHBI: AJICKTPUUYECKUN 3apsij,
AJIEKTPUYECKOE T10JI€, HAPSKEHHOCTD MOJIsI, IOTEHIMAJl, Pa3HOCTh ITOTECHIIMAJIOB; IIPU
ONMMCAHUM MPABUIIBHO TPAKTOBATh (PM3MUECKUN CMBICI UCIOJIb3yEMbIX BEJIMYMH, UX
0003HaYEeHUSI U €IMHUIIBL; YKA3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIMYUHY C APYTHUMU BEJIUYUHAMMU;



aHANMM3UPOBaTh (DU3MYECKUE TPOIECCHl W SBICHUS, HCIOIB3Ys (U3MUECKHE
3aKOHbl U NPUHUHUINBL: 3aKOH BceMupHoro taroreHus, I, I u III 3akonbr HerotoHa,
3aKOH COXPaHEHUsS] MEXaHMYECKON SHEPruu, 3aKOH COXPAHECHUS UMITYJIbCa, IPUHIIUI
CYyNEepHoO3ULIMK CHUJI, MNPUHLUMUI PABHOINPABHUS HHEPUHAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHHMS BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpelHEel KWHETUYECKOW SHEPTHH TEIUIOBOTO JBIDKCHHS MOJIEKYJ € aOCOIIOTHOM
TEMIIEPATYpOH, MEPBbIM 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHEHUS JIEKTPUUYECKOTO
3apsana, 3akoH Kynona, npu 3TOM pa3iauyarh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €ro
MaTE€MaTUYeCKOEe BBIPAKEHHUE U yCIIOBUS (TPAHMIIBI, 00JACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPHUHIIUIIBI JICUCTBHUS MAIlIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pasziuyaTh YCIOBUS WX 0€30MacHOr0 MCHOJB30BAHHUS B MOBCEIHEBHOMN
KU3HU;

BBITIOJHATD JKCIEPUMEHThI MO MCCIEAOBAaHUIO (DU3UYECKUX SBICHUM U
MPOIIECCOB C HCMOJIb30BAHUEM TNPSMBIX M KOCBEHHBIX HM3MEpPEHHU, MNpU 3TOM
dbopmyIHpoBaTh MpoOJIEMy/3a/1adyy U THIOTE3y Y4eOHOTO JKCIIEpUMEHTa, COOMpaTh
YCTAaHOBKY M3 MPEIJIOKEHHOI0 000pYyIOBaHUs, MPOBOJUTH ONBIT U (HOpMYIHPOBATh
BBIBO/IbI;

OCYILIECTBJISITh MPSIMbIE U KOCBEHHbIE HM3MEpPEHUs] (PU3UYECKUX BEJIUYMH, HPU
TOM BBIOMpATh ONTHUMAIBHBIA CIOCOO0 W3MEPEHUS W WCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIeIOBaTh  3aBUCHUMOCTH  MEXAy  (U3MYECKUMHU  BEIIMYMHAMU  C
WCIIOJB30BaHUEM TIPSMBIX HW3MEPEHUN, MpH HSTOM KOHCTPYHPOBATH YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTATHI MOJYUYCHHON 3aBUCUMOCTH (U3MUYECKUX BEIMYHUH B BUIE
Ta0JIUIl ¥ TPaUKOB, JA€NaTh BHIBOBI IO PE3yJIbTaTaM UCCIICI0BaAHMUS,

coOoaTh MpaBWiia 0€30MacHOTO TpyAa IMPU NPOBEJIECHUU HUCCIIEIOBAHUNA B
pamMKax y4eOHOro OKCIEpPUMEHTa, Y4YeOHO-HMCCIEAOBATENbCKOM M MPOEKTHOU
NEATENIbHOCTU C HCIOJb30BAaHUEM M3MEPUTEIIbHBIX YCTPOUCTB M JIa0OPaTOPHOIO
000pyIOBAHUS;

peniath pacy€THBIC 3a/1a4u C SIBHO 3aJaHHOW (PU3WYECKON MOJIETBIO, UCIIONIb3YS
¢dbu3nUecKkue 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHalIM3a YCJIOBHS 3a/aud BBIOMpATh
(U3MYECKYI0 MOJIEIb, BBIIEIATh (PU3NUECKHE BETUYUHBI U (HOPMYJIbI, HEOOXOIUMbIE
JUIsi €€ pelleHusi, MPOBOAUTh PACUYEThl M OILICHUBATH PEAIBHOCTH MOJYYEHHOIO
3HaYCHUS (PU3NUECKON BETUINHBL

pelmaTh KauyeCTBEHHBbIE 3aJa4d: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUHBYIO
LEMOYKY pAaCCYKICHHUM C ONOpOM Ha H3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznyecKue sBJICHUS;

MCITOJIB30BaTh TIPH PEIICHUH Y4YEOHBIX 3a7a4 COBPEMEHHBIE MH(POPMAIIMOHHEBIE
TEXHOJIOTUU JUIsl TOWUCKA, CTPYKTYpPHPOBAHUS, WHTEPOPETAUMd W TIPEACTaBICHUS



y4eOHOH M HAyYHO-TIONMYJISPHOW HWHGPOPMAIMK, TIONYYEHHOW W3 Pa3IWYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO0 (PU3UKE B MOBCETHEBHOM XU3HU IS
oOecrieueHusi 0€30MACHOCTU TMpU OOpalleHuu ¢ NpudopaMu UM TEXHUUYECKUMU
YCTPOMCTBAMHM, JJII COXpPAHEHUs 3I0pPOBbS M COOJIIOJCHHS HOPM HKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

pabotaTh B Tpymnmne C BBHINOJHEHWEM pa3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh PA0OTy TPYIIbI, PAUMOHAIBHO PpACIPENENsITh OO0S3aHHOCTH U
IUIAaHUPOBATh JEATEIIbBHOCTh B HECTAHAAPTHBIX CUTyalUAX, aJE€KBAaTHO OLECHHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHHE pacCMaTPpUBAEMON TPOOIEMBI.

K xoniy oOydenust B 11 kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb M MeCcTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHpA, B pPa3BUTHUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTH JIOJEH, LEIOCTHOCTh W €IMHCTBO
bu3nyeCcKOil KapTUHBI MUPA;

YYHUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJIEICH: TOUCUHbIN
ANEKTPUUYECKUH 3apsil, Tyd CBETA, TOUCUHbI HCTOYHUK CBETA, JI€pHAas MOJIENb aTOMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTIO sJIpa NpU PEIICHUH PU3NYECKUX 3a/1ay;

pacmno3HaBaTh (pu3MUeckue sBiEeHUs (TPOIECCh) U OOBACHATH UX Ha OCHOBE
3aKOHOB DJJIEKTPOAMHAMUKHA M KBAHTOBOW (PU3UKH: HJIEKTPUYECKAs MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBHUS TOKA, B3aUMOJCICTBUE
MAarHuTOB, JIEKTPOMArHuTHas UHAYKIUS, IEMCTBUE MATHUTHOTO MOJIsi Ha TPOBOJIHUK
C TOKOM M JBIXKYIIMHMCS 3apsl, D3JEKTPOMarHUTHbIE KOJeOaHUs U  BOJIHBI,
IIPSMOJIMHEUHOE pacrpocTpaHeHue CBETA, OTpaKEHHE, IIPETIOMIICHHUE,
unteppepeHus, AudpakiuMs ¢ TOOMApU3alMs  CBETa, JUCHEpCHs  CBETa,
dbotoanekTpudecknii 3hdext (hororddekrt), cBeTOoBOoE MaBICHUE, BO3HUKHOBEHHUE
JUHEWYAaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAas M  HMCKYCCTBEHHAas
PaIOaKTUBHOCTB;

ONKCHIBATh H3YYEHHBIE CBOWCTBA BEIIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE, IEKTPUUECKYIO TPOBOAUMOCTD PA3JIUYHBIX CPEM) U 3JIEKTPOMAarHUTHbIE
ABJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3UUECKUE BETUUMHBI: DJIEKTPUUCCKUN 3apsij, Cuiia
TOKA, DJJEKTPUYECKOE HaNpPSIKEHUE, OJIIEKTPUYECKOE COINPOTUBIEHHUE, Pa3HOCTH
MOTEHIMAJIOB, AJIEKTPOJABHKYIIAs CWiIa, padoTa TOKA, MHAYKLUS MarHUTHOrO MOJ,
cuina Amriepa, cuia JlopeHua, MHIYKTUBHOCTh KaTYIIKW, SHEPTUsl 3JIEKTPUUECKOTO U



MarHuTHOTO TIOJIEH, TIEPHUOJ] M YacTOTa KoJieOaHUW B KOJeOaTeIbHOM KOHTYPE, 3apsi
U Cujia TOKa B IMPOIECCE TAPMOHUYECKUX AIEKTPOMATHUTHBIX KoJieOaHuM, (HOKycHOE
pPacCTOSIHUE W OINTUYECKasl Cuia JHWH3bl, IPU ONUCAHUU MPABUIBHO TPAKTOBATh
(U3UYECKUN CMBICT HWCIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W CIUHUIIBI,
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE MAaHHYIO (PU3NYECKYIO BEIMUMHY C JAPYTUMHU
BEJIMYMHAMU;

ONMUCBHIBATh MW3YUYCHHbIC KBAHTOBBIE SIBJICHUS W IPOLIECCHI, HCIOIb3YS
(bu3nYecKue BeIMYMHBI: CKOPOCTh ANEKTPOMATHUTHBIX BOJIH, IJIMHA BOJHBI U 4aCcTOTa
CBETa, SHEPI'usl U UMITYJIbC (DOTOHA, MEPUOJ MOJIypaclaaad, SHEPIUsl CBSI3U aTOMHBIX
anep, MpPU OINMWCAHWU TPABWIHBHO TPAKTOBATh (PU3MUECKHH CMBICT HCIIOIB3YyEMBIX
BEJIMYMH, UX 0003HAUCHUS U €IMHUIIBI, YKA3bIBATh (POPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMH, BBIYUCIATH 3HAUCHHE (DU3NUYECKON
BEJINYUHBIL;

aHaIM3UpOBaTh (DU3MUYECKHE TPOLECCHl U SBICHUS, HCHONB3YS (PHU3UUECKHE
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEIBLHOIO M MapajuieIbHOrO
COCIMHEHUs MPOBOJHUKOB, 3aKkoH JDkoyns—JleHua, 3aKkOH AJIEKTPOMAarHUTHOU
WHIYKIUU, 3aKOH MNPSMOJIMHEMHOrO pacnpoCTpaHEHUs CBETa, 3aKOHbI OTPaKeHUS
CBETa, 3aKOHBI MPEIIOMIICHUS CBETa, ypaBHEeHUE DiHIITEHA A7 hoTorddexTa, 3aKoH
COXpaHEHUsI JSHEPrUM, 3aKOH COXPAHEHUs HMIIYJbCa, 3aKOH COXPAHEHUS
AIIEKTPUYECKOr0 3apsiia, 3aKOH COXPAaHEHMsT MAacCOBOIO 4Yucia, MOCTyJaTel bopa,
3aKOH PaJMOAKTUBHOTO pacraja, Mpu 3TOM Pa3inyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIbl, 00JIaCTH)
MIPUMEHUMOCTH;

ONpENEIIATh HAlPaBICHUE BEKTOPAa MHAYKIMM MArHUTHOTO MOJI IIPOBOJHHUKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeH1a;

CTPOUTH U OMHUCHIBATH U300paKeHHUE, CO3/1aBAEMOE TUIOCKUM 3€pPKaJIOM, TOHKOM
JIMH30M;

BBITIOJHATh JKCIEPUMEHThl MO MCCIEAOBAaHUIO (DU3UYECKUX SBICHUM U
IIPOLIECCOB € HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX WM3MEPEHUH: IPU 3TOM
dbopmynHpoBaTh MpoodJIeMy/3a/ladyy U THIOTE3y Y4eOHOTO JIKCIEpUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEMJIOKEHHOTO O0OpYAOBaHMS, MPOBOAUTH OMBIT U (POPMYIHPOBATH
BBIBO/IbI;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHbIE HM3MEpPEHUs] (PU3UUYECKUX BEJIUYMH, MPU
TOM BBIOMpATh ONTUMAIBHBIA CIOCOO HM3MEPEHUsS U HCIOJIb30BaTh H3BECTHHIE
METObI OLIEHKHU MOTPEIIHOCTEN U3MEPEHHUI;

MCCJIEI0BATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH C HMCIOJIb30BAaHUEM MPAMbBIX
U3MEPEHUI: TpPHU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHpOBAaTh pPE3YJIbTATHI



MOJIYYCHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE TAOJIUI] U TPpaUKOB, IeTIaTh
BBIBO/IbI 10 PE3YJIbTATAM UCCIIEA0BAHNUS;

coboaTh TpaBujiia OE30MaCHOTO TpyJa IpPU MPOBEACHUU HUCCIEIOBAHUM B
paMKax y4eOHOro 3SKCIEPHUMEHTa, Y4YEOHO-HUCCIEAOBATEIbCKOM M IPOEKTHOU
ACSITENIHOCTA C HCIIOJIb30BAHUEM HM3MEPHUTEIbHBIX YCTPOHCTB M J1a0OpaTOPHOTO
000pyIOBaHUS;

pemarh pacy€THbIC 3a/1a4u C SIBHO 3aJaHHOM (PU3MYECKON MOJIEIbIO, UCTIONb3Ys
(¢u3nueckue 3aKOHbl M MPUHIUIIBI, HA OCHOBE aHalIM3a YCJIOBHS 3a/Jaud BbIOMpAaTh
(U3UYECKYI0 MOJICNb, BBIICTATh (PU3MUECKUE BETUIMHBI M (HOPMYJIIBI, HEOOXOIUMBIE
Il €€ pelIeHUsl, TPOBOAUTH PACYETHI M OLEHUBATh PEAIBHOCTH IOJYYEHHOI'O
3HauYeHUS (PU3NYECKON BETUUHHBL;

pemaTh KauyeCTBEHHbIE 3aJayd: BBICTPAUBATH JIOTUYECKH HENPOTUBOPEUYHBYIO
LEMOYKY PpACCYKJIECHUM C ONOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYecKue IBICHUS;

MCIIOJIB30BaTh MIPH PEIICHUH YUYEOHBIX 3a7a4 COBPEMEHHbIE MH(POPMAIIMOHHbIE
TEXHOJIOTUU JUIsl TOUCKA, CTPYKTYpPHPOBAHHUS, WHTEPOPETAUMUA W TPEACTABICHUS
y4eOHOM M HAyYHO-NOMYJISpPHOW HMH(POPMALMM, TOJYYEHHOM M3 Pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HHPOPMAIIHUIO;

OOBSICHATH MPUHIIAIBI JECHCTBUS MAIWH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3ianyaTh YCIOBHs UX 0€30M1aCHOTO MCIIOIb30BAHMS B TIOBCEAHEBHON KU3HU;

NPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MTPOLIECCOB OKPYKAIOUIET0 MUPA, B PA3BUTUE TEXHUKU
U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOM XU3HU IS
oOecrieyeHusi 0O€30MACHOCTU TMpHU OOpalleHuu ¢ NpudopaMu UM TEXHUUYECKUMU
YCTPONCTBAMHU, MJIi COXPaHEHHUsS 3J0POBbS M COOJIIOJCHHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEN Cpelie;

paboTaTh B TpYyIIE C BBHIMOJIHEHHEM pPAa3IMYHBIX COLMAJIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIbI, paAlMOHAIBHO pPACHpPENeisaTh OO0S3aHHOCTH U
IUIAaHUPOBATh JEATEIbBHOCTh B HECTAHAAPTHBIX CUTYyalUAX, aJC€KBAaTHO OLICHHUBAaTh
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHHE pacCMaTpUBaeMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KonnyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHuUe pa3/1esioB U TeM ungpoBbie
Ne i/ P Konrpoabnbsie IIpakTnyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoTsbI
pecypchl
Paznen 1. PUBUKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
1.1 ®usznKa U METOJIbl HAYYHOTO MO3HAHUS 2 bubmorexa HOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bubnuoreka [IOK
2.1 Kunemariia > https://m.eds00.ru/7f41bf72
bubmmorexa [JOK
22 Aunamiia 7 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHbBI COXPAHEHHUS B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Uroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubmmorexa [JOK
3.2 OCHOBBI TEPMOJJUHAMUKHI 10 1 hitps://m.cdsoo.rw/ 74 172
33 ArperatHbie COCTOSIHUSI BEIIECTBA. 5 bubnmoreka [JOK



®da30BbIe IEPEXOBI

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

Wroro no pazneny 24
Paznen 4. DJJIEKTPOAUHAMUKA
but6mmoreka [IOK

41 DIeKTpOCTATHEA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 2nekTpruYecKuii TOK. TOKH B 12 bubnmoreka [JOK

' PA3AYHBIX CpEax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KIIACC

KoJunyecTBO yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoTsbI
pecypcebl
Paznen 1. 9JIEKTPOJIUHAMUKA
11 MaruautHo€ noJie. DIeKTpOMarHuTHas 1 1 3 bu6muoreka [JOK
' WHIY KM https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 11
Pa3nen 2. KOJIEBAHHUS U BOJIHbBI
)1 MexaHudecKkue 1 31eKTPOMArHUTHBIE 9 1 bubnmoreka [JOK
’ KOJICOaHMsI https://m.edsoo.ru/7f41¢97¢
29 MexaHudecKkue 1 31eKTPOMArHUTHBIE 5 | bubnmoreka [JOK
’ BOJIHEI https://m.edso0.ru/7f41¢97¢
bubmmorexa [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUM OTHOCUTEJLHOCTH

31 OCHOBBI crieIIUaTIBLHOM TEOPUH 4 1 bubnmnoreka [JOK
' OTHOCHUTEIEHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 ‘ DJIeMEHThI KBAHTOBON ONTUKH 6 bubmmorexa [JOK




https://m.edsoo.ru/7f41¢c97¢

bubmnoreka [JOK
4.2 C 4
TpocHue atoma https://m.edsoo.ru/7f41c97¢
bubnuoreka [IOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97¢
Hroro no pazngeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DNeMEeHTHI aCTPOHOMUU U aCTPODU3UKH 7 bubmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o0m1aromiee MOBTOpEHUE 4 ngg;ﬁf;;gﬁ% £41c97c
Hroro no pazngeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







ITOYPOYHOE IINTAHUPOBAHHUE

HNHepupnanpHble CUCTEMBI OTCYETA.

10 KIIACC
KonnyecTBo yacoB DJIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubsie IIpakTuyeckue
n/n Bcero H3y4YeHUus1  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
®duznka — Hayka o npupoje. Hayunsie 1 bu6nuorexa [IOK
METOABI IIO3HAHUS OKPYIKAIOIIETO MUpa https://m.edsoo.ru/ff0c32¢2
Ponb 1 mecTo pusuku B popMupoBaHun
COBPEMEHHOMN (}11)21 YHOU K(z I;I/IHIi MHpa, B 1 bubmmorexa OK
P . y p Up ’ https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOHN AEATEIbHOCTH JIIOAEH
MexaHuyeckoe JBUKEHUE.
OTHOCHUTENBLHOCTh MEXAHUYECKOTO | bu6mmoreka [JOK
nemxenusd. [lepemenienre, CKOpoCTbh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE PAMONMHENHOE JBUKEHUE 1 Bubnmoreka LIOK
pHOC TP https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBHKCHHEC https://m.edsoo.ru/ff0c372¢e
CBoOoHOe mageHue. Y CKopeHue | bubnunoreka [JOK
CBOOOJTHOTO TIAJICHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuneiinoe neuxenue. [[Buxenue | bub6nuoreka [IOK
MAaTEepHAIBHON TOYKH MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun otHOCUTENbHOCTH [ anumes. | bubnuorexa [IOK

https://m.edsoo.ru/ff0c3be8




ITepssiit 3ax0oH HproToHa

Macca tena. Cuna. [Ipunuun

[TorennuanbHast 3HEPrus ynpyro

9 cynepno3uimu cui. Bropoii 3akox bubmmorexa [IOK
YHep 1 ) p . https://m.edsoo.ru/ff0c3be8
HrbroTona st MaTepuanbHOM TOUKH
10 Tpernii 3axkoH HeroTOHA 1151 bubnuoreka [IOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BCeMUpHOTO TsroTenus. Cuna bubnunorexa [JOK
TsKecTu. [lepBasg kocMHu4ueckast CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuia ynpyroctu. 3akoH ['yka. Bec Tena
ypy y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadgdummeHt tpenus.
13 Cuna czn OTI/IBJ'ICI?I/I(I})I opu ,I[BI/I)P;(GHI/II/I bubmorexa LOK
P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
ITocTynarenbHOE U BpalaTelbHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunoreka [JOK
MowmenT cuisl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPIOIO Tela
HNMnynec MaTepuanbHOW TOUYKH, CUCTEMBI
15 MaTepUaIbHbIX TOUYEK. IMITyIbC CHJIBL. bubnuorexa [IOK
3aKOH COXpaHEHHS UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE NIBIKEHUE
PabGora 1 momHOCTh criiel. Kunetnyeckast
16 SHEprus MaTepuaibHONH Touku. Teopema bubmmorexa [IOK
p p o p https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KHHETUYECKOW IHEPTHH
17 [loTreHunanpHas 3HEprusl. bu6nuorexa LIOK

https://m.edsoo.ru/ff0c461a




nehOpMUPOBAHHON MPYKUHBI.
[TorennanpHast SHEprys Tesa BOIU3U
IIOBEPXHOCTHU 3€MIIU

18

[ToTeHuumanbHble U HEMOTEHIUATBHBIE
cwibl. CBs3b paOOTHI HEMTOTCHIINATHHBIX
CHJI C U3MEHEHUEM MEXAHUYECKOU
SHEPIUH CUCTEMBI TEN. 3aKOH COXPAaHEHUs
MEXaHUYECKON SHEPTUr

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c478¢c

19

20

JlabGopaTtophnas pabora «MccnenoBanue
CBSI3U pabOTHI CHITBI C N3MEHEHUEM
MEXaHUYECKOW SHEPTUU TeJla Ha TIpuMepe
PaCTSKCHUST PE3HHOBOTO KTy Ta)

KonTponbHas pabota o teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUS B MEXaHUKE

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

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIJISIPHO-
KUHETUYECKON TEOpUHU. bpOyHOBCKOE
nemkenue. Auddyzns

bubmuoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep ABUKECHUS U B3aUMOJICHCTBHUS
yacTull BemecTsa. Mozaenu CTpoeHus
ra3oB, KUIKOCTEH U TBEPABIX Tl

23

Macca monekyn. KonuyecTBo BemiecTsa.
[TocrosinHass ABorazapo

24

TemnoBoe paBHOBecue. Temnepatypa u e€
m3mepenue. llkana remnepatyp Llenbcus

25

Wneanpuerii raz 8 MKT. OcHOBHOE

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c4fde




ypaBHenne MKT

AbGconoTHas TeMIieparypa Kak Mepa
CPEIHEN KHHETUYECKOU YHEPTUU

bubnuoreka [{OK

26
JBUYKECHUSI MOJIEKYJI. Y paBHECHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH /lambToHa. ['a30BBIC 3aKOHBI
JlaboparopHnas pabota «lccrienoBanue
28 3aBUCHMOCTH MEXIY MapaMeTpamMu
COCTOSTHUS pa3peKEHHOI0 Ta3ay
29 W3omporneccel B nealbHOM rase U ux bubnuorexa [IOK
rpadudeckoe IpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHEeprus
TEPMOJUHAMHYECKON CUCTEMBI U
N bubmmorexa [JOK
30 cnoco6bl e€ n3meHenust. Konmuectro
https://m.edsoo.ru/ff0c5952
TEIUIOTHI U paboTa. BHyTpeHHsIs SHEpTHs
OJIHOATOMHOTO HJI€aTHHOTO Ta3a
31 Bunsl Tenonepenadu bubmnorexa [IOK
P https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.
bubmuoreka [JOK
32 KonnuecTBo TEmoTH Npu
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauadaTHeIi mpoiecc
1 [IepBblil 3aKOH TEPMOAVMHAMUKH U €T0 bubmmorexa [JOK
NIPUMEHEHUE K U30IIpolLieccaM https://m.edsoo.ru/ff0c5efc
14 HeobpaTumocTs mpo1ieccoB B MPUPOJE. bubmmorexa [JOK
BTopoii 3ak0H TepMOAMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Ipunnun nevictus u K111 rernooit bu6mmoreka [JOK




MaIlIUHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT[

37 DKOJOTHYECKHE MPOOIEMbI
TEIJIO3HEPTEeTUKU

18 Ob6o06maromuit ypok «MomnekynspHas bu6nuorexa LIOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponsHas pabota o teme

39 «MonexynsipHas ¢puznka. OCHOBBI Bubmmorexa LIOK

https://m.edsoo.ru/ff0c6a50

TEPMOJUHAMHUKI

40 [TapooGpa3zoBaHue U KOHACHCALUS. bub6nuoreka [IOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6

A1 AOCOoIIOTHAS U OTHOCHTCILHAS bu6mmorexa [JOK
BJIAKHOCTh BO3/lyxa. HachllieHHbIN map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramnmueckue u

0 amop(Hble Teraa. AHU30TPOIHS CBOWCTB bubmmorexa [JOK
KpuCTauioB. KUIKHE KPUCTAILIIBI. https://m.edsoo.ru/ff0c6510
CoBpeMEHHbIE MaTEPHUAIIBI

13 [InaBneHue u Kkpuctamnzanus. Y aebHast bubmmorexa [JOK
TeruioTa muasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708

bubnuoreka [{OK

44 YpaBHEeHHE TEIUIOBOTO OamaHca hitps://m.cdsoo.r/f0c6820

45 DneKTpu3anus Tei. DINEKTPUIECKUN bubnmoreka [JOK
3apsa. JlBa BUIA SJIEKTPUYECKUX 3apSAI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOoAHMKY, AUDTEKTPUKHU U Bu6miorexa {OK

46 MOJTYIPOBOIHUKU. 3aKOH COXPAaHEHUS

ANEKTPHUYECKOTO 3apsiia

https://m.edsoo.ru/ff0c6bcc




B3aumonelicTBue 3apsiioB. 3aKOH

bubmuoreka [{OK

47 N .
Kynona. TodyeuHslii anekTpuuecKuii 3apsia https://m.edsoo.ru/ff0c6ce4
Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIS.
48 IIpuHIUN CyNIEepIIO3UIIUY IEKTPHUUECKUX bubmorexa [IOK
P . yHep . P https://m.edsoo.ru/ff0c6df2
nosieit. Jluauu HanpsHKEHHOCTH
49 Pabota cui anekTpocTaTHuecKoro moJsi. bubnmoreka [JOK
Ilorennuain. PasHOCTE MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHUKY W AUDIIEKTPUKHU B
50 3J1peK OCTaTHYECKOM noie bubmmorexa [IOK
P ’ https://m.edso0.ru/ff0c7018
JusnexTpudeckas IPOHUIIAEMOCTD
bu6mmorekxa [IOK
51 DnekTpoéMkocTh. KoHneHcaTo
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IMIJIOCKOTO
52 KOHJIEHCATOpa. DHEPrusl 3aps>KEHHOTO bubmmorexa [TOK
pa. P P https://m.edsoo.ru/ff0c72¢0
KOHJIEHCATOpa
53 JlabopaTtopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMI NENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMUPOBAIHLHOTO
54 arnrmapara, CTpyWHOro npuHTepa.
DJIEKTPOCTATUYECKAs 3aIUTA.
3a3emIIeHHe AIIeKTPOIPrUOOPOB
DJIEKTPUUYECKHI TOK, YCIOBHS €TI0
55 cymecrBoBaHus. [locrosaunsiii Tok. Cuiia

toka. Hanpsixenue. ConpoTHBIIECHHE.
3akoH OMa 11 ydacTKa Lenu




56

[MocnenoBarenbpHOE, MapaliebHOE,
CMEUIAHHOE COCTMHEHUE IPOBOIHUKOB.
JlaboparopHnas pabota «3yuenue
CMEIIAHHOTO COCTUHEHUSI PE3UCTOPOBY

0.5

bubnuoreka [{OK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOITHOCTH IEKTPUIECKOTO
Toka. 3akoH J[xoyns-Jlenma

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

58

3akoH OMa a1 OJIHOM (3aMKHYTOI)
anekTpudeckon uenu. Koporkoe
3ambikaHue. JlaboparopHas padota
«3mepenne DJIC ucTOUHMKA TOKA U €T0
BHYTPEHHETO COMPOTUBICHUS

0.5

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

59

DNEeKTPOHHAs TPOBOAUMOCTH TBEPBIX
METaJIJIOB. 3aBUCUMOCTH COTIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPaTYPhI.
CBepXIpoBOIUMOCTh

60

DNEKTPUYECKUM TOK B BaKyyMe.
CBoiicTBa JIEKTPOHHBIX ITyYKOB

61

[MomynpoBoaAHUKH, UX COOCTBEHHAS U
pUMecHas mpoBoAUMocTh. CBoiicTBa p—
n-nepexona. [lomynpoBogHUKOBEIE
pUOOPHI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUI TOK B pacTBOpax U
pacruiaBax 3JIeKTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLIUAIUS.
DnexTponauns

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

63

DJIEKTPUYECKHM TOK B raszax.
CaMOCTOSITEIBHBIA U

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae




HECaMOCTOSTENBbHBIN pa3psal. MoaHus.
IInaszma

DJeKkTpudecKkre Npudopsl U yCTpoiicTBa U

64 UX IpakTH4eckoe npuMenenue. [Ipasuia 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c86fc

TEXHUKHU 0€30I1aCHOCTHU

65 O06o6marmuil ypok 1 bubnmoreka [JOK
«DNEKTPOAUHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonTtponsHas pabora o teme
«Inekrpocraruka. [locTosHHBIN

66 3JEKTPUYECKUN TOK. TOKM B pa3iIn4HbIX | bubmmorexa [JOK
cpenax» /Beepoccuiickasi mpoBepodHast https://m.edsoo.ru/ff0c8a8a
paboTa npu NpoBeACHUH HA OyMaKHOM
HOCUTEJe

67 PeseprHrlil ypok. KonTponbHas pabota 1 bu6nuorexa [IOK
o Teme "DieKTpoaguHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O0oO0maronmii ypok mno | bu6nuorexa [IOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KIIACC

KoJunyecTBO yacoB JJIeKTPOHHbIE
Hara nu@poBbIe
Tema ypoka Kontpoabsnbsie IIpakTnueckue
Bcero u3ydeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U X
B3auMoIercTBE. MarHuTHOE MOJIE. 1 but6mmoreka [IOK
BekTop MarHuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKIIUU
MarsuTtHO€ 110J1€ IPOBOJHUKA C TOKOM.
OmneiT Opcrena. Bzaumopeiicteue 1 bubmmorexa HOK
P ' https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
JlabopaTtopnast pabora «3yuenue | | bubnmoreka [JOK
MAardUTHOTO TOJI KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS HA
IPOBOAHUK ¢ TOKoM. Cunia Ammnepa.
JlaboparopHnas pabota «lccnenoBanue 1 1 bubmorexa OK
. patop P https://m.edsoo.ru/ff0c9acO
JIEHCTBHUSI IOCTOSTHHOTO MarHuTa Ha
pPaMKy C TOKOM
JleficTBME MarHuTHOTO TOJISI Ha
JBUKYIIYIOCS 3apSKEHHYI0 YaCTHI] 1 bubnmorexa LOK
yuy P y Y https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cunsl Jlopenna
OnekTpoMarauTHas HHAyKus. [Totok
BEKTOpa MarHUTHOM uHAyKuuu. I1C )

MHAYKIHUH. 3aKOH IEKTPOMarHUTHOU
nHaykunn Papanes




JlaboparopHnas pabota «MccrnenoBanue

SABJICHHUA 3JICKTpOMaAr HUTHOM WHAYKIOWUW»

NunykTuBHOCTSH. SBIEHUE
camounaykiuu. 3J1C caMOMHIYKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

bubmmorexa [JOK
https://m.edsoo.ru/ff0cal50

bubmnorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCTponuCcTBa U UX
IIPUMEHEHUE: IOCTOSIHHBIE MarHUTHI,
JJIEKTPOMArHUTBI, HJIEKTPOJABUIaTENb,
YCKOPHUTENH JIEMEHTAPHBIX YaCTHII,
MHAYKIMOHHAs 1eYb

10

11

12

O6o6maromuil ypok « MarHuTHoOe moe.
DNeKTpOMarHuTHAs WHIYKIIHSD

KonTponbHas pabota o teme
«MarsnuTHOe 1nose. JIeKTpOMarHuTHast
WHIYKIIFSD

CB00o/1HBIE MEXaHUYECKUE KOJIeOaHus!.
I'apmonunueckue xonebanus. Y paBHeHHE
TapMOHUYECKHX KOJICOaHUH.
[IpeBpanienue 3HEprun

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

bubmmorexa [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopnast pabora «MccnenoBanue

3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJICOaHUM

rpy3a Ha HUTH OT JUIMHBI HUTHU U MacChl
rpy3a»

14

Koneb6arenbupiii KoHTYp. CBOOOTHBIC
AJIEKTPOMArHUTHBIE KOJICOAHUS B
UIcaIbHOM KOJIe0aTeTbHOM KOHTYPE.

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

Amnanorus MCKIAY MCXaHUYCCKUMU U
OJICKTPOMAriuTHBIMU KoJIEOaHUSIMHU

®opmyrna ToMcoHa. 3aKOH COXpaHEHUS
OHCPIUHr B UACAIIBHOM KOHCG&TGJ’IBHOM
KOHTYypE

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

16

[IpencraBnenue o 3aTyXarIuX
KoyieOaHusX. BeHy K 1eHHbIE
MexaHuueckue koaeOanus. PezoHanc.
BbIHyX1eHHBIE 2JIEKTPOMAarHUTHBIE
KoJieOaHus

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

17

[TepemenHbIit TOK. CUHYCOUIATBHBIN
MEePEeMEHHBII TOK. MOITHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYAHOE U
JICUCTBYIOILIEE 3HAYCHHUE CUIIBI TOKA U
HaIpsHKEHU

but6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IpousBoacTso,
nepegava v noTpedIeHne dIEKTPHIECKOM
SHEPTrUHn

19

YCTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHUE AIEKTPUIECKOT0 3BOHKA,
reHepaTopa IMEPEMEHHOr0 TOKA, JINHUN
JNeKTponepesad

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

20

21

DKOJIOTUYECKHE PUCKH TIPH
MIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
KynbTypa ucnonb3oBanus
ANEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU

Mexanuueckue BOJIHBI, YCJIOBUA

bubmmorexa [JOK




pacnpoctpanenus. [lepuon. Cxopoctsb
pactpocTpaHeHUs U JITTMHA BOJHEI.
[Tonepeynsie U MPOIOTHHBIE BOTHBI

https://m.edsoo.ru/ff0cca54

3Byk. CKOpOCTb 3ByKa. I pOMKOCTB 3BYyKa.

bubmnorexa [JOK

22
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIIeKTPOMarHUTHBIC BOJHBI, UX CBOMCTBA
23 U ckopocTh. 11Ikana 3IeKTpOMarHuTHEIX Bubmiorexa ITOK
p ) P https://m.edsoo.ru/ff0ccfe0
BOJIH
24 [IpuHUIUIIBI paTIUOCBSI3U U TEICBUACHUSI.
PazButue cpencts cBsa3u. Panguonokamus
’5 Kontponbhas pabota «Konebanus u bubnmoreka [JOK
BOJIHED» https://m.edsoo.ru/ff0cc618
IIpsimonuHeEiHOE pacIpOCTpaHEHUE CBETA
26 B I(;,I[HO OJTHOM C Sz[e "Il)“OIITeII)lHLH?I buGnnorexa LHOK
p peae. https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpaxkeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 cBera. [locTpoeHne n300paxeHN B bubnmorexa LIOK
' p P https://m.edsoo.ru/ff0cd4e0
MJIOCKOM 3€pKajie
[Ipenomnenue cera. IlonHoe
28 BHYTpeHHee oTpaxkeHue. [Ipenenbubrii Bubmaorexa ITOK
yIp p - Hpe https://m.edsoo.ru/ff0cd 716
YTOJI IOJTHOTO BHYTPEHHETO OTPAXKEHUS
29 JlaGopatopHnas pabora «3mepenue bubnuoreka [JOK
MOKa3aTeIs TPEJTOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3o0paxeHuit B
. bubmuorexa [JOK
30 nuH3e. opMyia TOHKOM JTUH3BL.

VYBenuueHue JIUH3bI

https://m.edsoo.ru/ff0cddle




JlaboparopHnas pabota «MccrnenoBanue

31 . .
CBOMCTB M300paKEHUH B JIMH3AX)
Hucnepcus ceera. ClI0XKHBIN COCTaB
32 oenoro ceeta. L[Ber. JlabopaTopHas
pabota «Halmonenne Aucrepcuu CBeTay
1 WnTepdepennms cBera. Audpakius bubmmoreka [JOK
ceta. /ludpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOpPHI U YCTPOICTBA U
yCIJIOBUS UX O€30MacHOr0 MPUMEHEHUS
['panu1IBl MPUMEHUMOCTH KJIACCUYECKON
36 MexaHuku. ITocTynaTel crienuaibHON buGnnorexa LHOK
' 4 https://m.edso0.ru/ff0cf862
TEOPUHU OTHOCUTEITLHOCTHU
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3aMeiieHre BpeMeHH U COKpaIleHUe buGnnorexa LIOK
P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN
38 vacTunbl. CBI3b MacChI C D)HEPTHEH U bubmmorexa TIOK
’ p https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHUs MOKOS
39 KonrtponsHas padora «Ontuka. OCHOBBI bubnuoreka [JOK
CIIELUAJILHON TEOPUU OTHOCHUTEIILHOCTU https://m.edsoo.ru/ff0ct610
40 ®otounbl. opmyna [1nanka. Dueprus u bubnmnoreka [JOK
UMITYJIEC (POTOHA https://m.edsoo.ru/ff0cfel6
41 OTKpBITHE U UCCIIEIOBAHNE bubnmnoreka [JOK

dororddekra. OnbiTer A. I'. CrosieToBa

https://m.edsoo.ru/ff0cffc4




3akonbl porodddekra. YpaBHEHHE

bubmmorexa [JOK
42 OnHmrTeliHa misg Gorodddekra.
At b https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» porosrpdexra
13 Hasnenue ceera. Onbith [1. H. bubnmnoreka [JOK
JleOeneBa. XuMHUUECKOE E€HiCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoicTa u
44 MPaKTUYECKOE TPUMEHEHHUE:
dboTos1eMEHT, HOTOIATIYMK, COTHEUHAS
OaTapest, CBeTOINOT
45 Pewmenne 3anau mo reme «JI€MEHTBI bubnmoreka [JOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pesepdopna o paccessHuo o-4acTuil buGnnorexa LHOK
pPOp p ’ https://m.edsoo.ru/ff0d091a
[InanerapHas Mmoaenb aToma
bubmnorexa [JOK
47 ITocTymater bopa
y P https://m.edsoo.ru/ff0dOafa
N3naydenne n mornomenue GOTOHOB IIPH
48 e eyxo € aToMa C OJTHOTO (bOBHfI ’ bubmorexa [IOK
pexol . A yp https://m.edsoo.ru/ff0d0afa
SHEPTHH Ha Ipyroil. Buasl criekTpos
BoaHoBEIE cBOMicTBa yacTull. BoIHEI e
49 bpoins. KopryckynsipHO-BOIHOBOM bubnmoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHUe
OTkpbITHE paTUOAKTUBHOCTU. OTBITHI
but6mmoreka [IOK
50 Pesepdopna mo onpenenenuto cocraBa

PAAUOAKTUBHOI'O U3JTYYCHUA

https://m.edsoo.ru/ff0d0fd2




51

CgoiicTBa anbda-, 6era-, ramma-
U3MydeHus. Biusaue painoakTHBHOCTH
HAa JKUBBIE OPTaHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacman. DIeKTpOHHBIN
W TIO3UTPOHHBIN Oeta-pacnan. ['amma-
U3JTy4eHue

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

53

54

DHeprus CBA3M HyKJIOHOB B S/IpE.
SnepHble peakuuu. SnepHbId peakTop.
[TpoGaeMbl, MepCIIeKTUBHI,
9KOJIOTHYECKUE aCTIEKTHI SIEPHOMN
SHEPreTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
NO3UTPOHA. MeTOo Il HAONIOICHUS U
pETUCTpALIK JIEMEHTAPHBIX YACTHULL.
Kpyruslii ctonn «@yH1aMeHTaIbHbIE
B3auMoOIecTBUsA. EAMHCTBO usznueckoit
KApTHUHBI MUPa»

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

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

55

56

57

3TaHI>I paBBI/ITI/ISI aCTpOHOMI/II/I.
[IpuknagHoe 1 MEPOBO33PEHUECKOE
3Ha4YC€HHE acTpoHOMHH. Bua 3BE31HOTO
Heba. Co3Be3ausi, spKue 3BE3bI,
IJTAHETHI, UX BUAUMOE IBHKEHHE.,
ConHeuHast cucTemMa

Connue. ConHeyHasi akTUBHOCTb.
Ncrounuk sneprum CosHua u 3BE371

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.




3BE3/bI INIABHOM MOCIIEI0BATENBHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS O
IPOUCXOXKAECHUHU U 3BotoIMU CostHIa U
3BE3]

58

Muneunsii [IyTe — Hama I'anakTuka.
IMonoxxenue u aerxenue CoyHIIA B
lNanaktuke. ['anaktuku. YEpHBIE IBIPHI B
SIIpax rajJakTHK

59

60

61

62

Bcenennas. Pa30Oeranue ranakTuk.
Teopus bosbiioro B3peiBa. Penukrosoe
u3nydeHue. MeraranakTuka

Hepermennsle npodiaemMbl aCTPOHOMUHI

KontpomnbHas pabota «D1eMeHTHI
ACTPOHOMMH U aCTPOPUIUKI

Ob6o6maromuit ypok. Ponb pusuku un
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COIMATIBLHON 1
ATUYECKOU cdepax AeSITeTbHOCTH
YenoBeKa

63

O6o6mraromuii ypok. Pois 1 Mecto
(GU3KMKU U ACTPOHOMUHU B COBPEMEHHOM
Hay4YyHOU KapTHHE MUpa

64

O6o06matomuii ypok. Pons dpuzndeckoit
TeoprH B (POPMUPOBAHHUU TPEACTABICHUN
0 (hM3MYECKOMN KapTUHE MUpPa




O06o6mmarmuii ypok. Mecto Gpusndeckoit
KapTUHBI MUpPA B 00IIIEM pATY

63 COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX !
MPEACTABICHUI O MPUPOJIE
66 PesepBHBIil ypok. MarautHoe 1oste. 1
DneKTpOMarHuTHas MHIY KIS
67 PesepBHBIit }:pOK. OnTuka. OCHOBBI |
CIEIMAIBHOM TEOPUU OTHOCUTEIBHOCTH
68 Pesepnsrii ypok. KBantoBas ¢usnka. | bu6muoreka [IOK
DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA30BATEJLHOT'O
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHUAJIBI JUISI VUEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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