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IHHOACHUTEJBHAA 3AIINCKA

[IporpamMma mo ¢u3uke 6a30BOro ypoBHSI Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJOXKEHUH W TpeOOBaHUU K
pe3yibpTaTaM OCBOCHHS OCHOBHOW oOpa3oBarenbHOM mporpammbl, npeactaBieHHbIX B @I'OC COO, a takxke ¢ yuéroMm (enepanbHO paboueii
pOrpaMMbl BOCHUTAHUS M KOHLEMIMH IperogaBaHusi yueOHoro npeamera «dusnka» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit ®@eneparym,
pealn3yIoNMX OCHOBHbBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Copepxanre porpaMMbl 110 (PM3HMKE HAIIPABICHO HA (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOydaromuxcst 10—11 kmaccoB npu
oOyueHuu ux ¢uszuke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-IEATEIBHOCTHOrO moxaxona. I[Iporpamma mo ¢usmke cOOTBETCTBYET TPeOOBAHUAM
OI'OC COO Kk mIaHUPYyEeMbIM JUYHOCTHBIM, MPEIMETHBIM M METallpPEeIMETHBIM pe3ysibTaTaM OOYYeHHUs, a TaKKe YYHUTBIBAET HEOOXOAUMOCTh
pealin3aliyi MEKIIPEeIMETHBIX CBA3CH (PU3MKH C €CTeCTBEHHO-HAYYHBIMU y4e€OHBIMU MpeaAMeTaMu. B Hell ompenensitoTcsi OCHOBHBIE 1IeNTU W3Y4YCHHUS
¢u3nKn Ha yYpOBHE cpenHero oomiero oOpa3oBaHUSs, IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHMA Kypca (M3HMKH: JIMYHOCTHBIE, METallpeIMETHBIC,
npeaMeTHBIC (Ha 6a30BOM YPOBHE).

[Tporpamma no (pu3KKe BKIIOYAET:

TUTAHUPYEMBIE Pe3YNbTaThl OCBOCHHSI Kypca (PU3UKHU Ha 6a30BOM ypOBHE, B TOM UHUCIIE MIPEIMETHBIE PE3YJIbTaThI IO rojlaM 00yUYeHus;
coziep;kanue yueOHoro npeamera «dusuka» 1o rogam o0ydeHuUs.

®du3uka Kak Hayka o Hanbosee 00IuX 3aKOHAX MPUPOJIbI, BBICTYIAs B KauecTBE Y4eOHOTO MpeIMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKIIAJl B
cucreMy 3HaHUH 00 okpyxarmeMm wmupe. LKompHBII Kypc (QHU3HKHM — CHCTEMOOOpa3yIOMMK Ui €CTeCTBEHHO-HAYYHBIX Y4YeOHBIX MPEJIMETOB,
MOCKOJIbKY (PM3WYECKUE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB U SBICHUH, U3y4aeMbIX XUMHEH, Ononoruei, puznyeckoil reorpadueii 1 acTpoOHOMHEH.
Hcnonp30BaHre M aKTUBHOE NPUMEHEHUE (PU3NYECKUX 3HAHUMN OIpENEesseT XapakTep U pa3BUTHE Pa3HOOOpPa3HBIX TEXHOJIOTHH B cepe IHEPreTHKH,
TPAHCIOPTA, OCBOEHHUS KOCMOCA, MOJIyYeHHs HOBBIX MaTEpHUaoB ¢ 33JaHHBIMU CBOWCTBaMHU M Apyrux. M3ydenune Gpu3mKu BHOCUT OCHOBHOW BKIIaJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaroummxcs, B (HOpPMUPOBAHHE YMEHHUH NPUMEHATh HAYYHBIH METOJA MO3HAHUSA TPU
BBITIOJTHEHUHM UMH YU4EOHBIX HCCIEIOBAHUN.

B ocHOBy kypca (u3MKHU 17151 YpOBHS CpEIHEr0 001Iero o0pa3oBaHUs MOJIOKEH Pl MJIeH, KOTOPble MOKHO paccMaTpuBaTh KaK MPUHLHUIIBI €ro
IIOCTPOCHHS.

Hoesa yenocmnocmu. B cOOTBETCTBUU C HEM Kypc SIBISIETCS JIOTUYECKH 3aBEPLIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pa3fiesioB (hU3HKH,
BKJIFOYAET KaK BONPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanusayuu. B cooTBeTcTBUM ¢ HEM Marepuas Kypca GU3NKU 00BbeIMHEH BOKPYT (hU3HUECKUX Teopuil. Beaymum B Kypce sBIseTcs
(dbopMHpOBaHKE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHIX MaT€pHH, BEIIECTBE U MOJIE.

Hoesa eymanumapuzayuu. EE peanuzanus npeanonaraeT UCMoiIb30BaHUE TYMaHUTAPHOTO MOTeHIMala (pU3NUYECKON HAayKH, OCMBICIEHUE CBS3U
pa3BUTHs (PU3MKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU MPOOIEeMaMH.

Hoesa npuknaomnoii nanpaénennocmu. Kypc ¢GU3MKM TIpeanojiaraeT 3HAKOMCTBO C IIMPOKMM KPYrOM TEXHUYECKUX M TEXHOJOTHYECKUX
IIPWJIOKEHNI N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MOCpPeICTBOM BBEIEHHUS 3JIEMEHTOB COACPKAHMS, MOCBAIEHHBIX IKOJIOTHYECKUM MPoOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 0OCYXIeHHs MpoOJeM PalMOHAIBHOTO MPHPOJOIONB30BaHUS U 3KOJIOTHYECKON
0€301acCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (M3MKM Ha YpPOBHE cpenHero oomiero oOpa3oBaHUs SBISIOTCS (usnueckue Teopuu (popmupoBaHue
MIPEJICTAaBICHUM O CTPYKTYpe MOCTPOCHUSI PU3NYECKON TEOPUH, pOoiu (yHIAaMEHTAIbHBIX 3aKOHOB M MPHUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUAX O
IpUPOJIe, TPAaHHIIAX TPUMEHUMOCTH TEOPHil, /I ONMCAHHsI €CTECTBEHHO-HAYYHBIX SIBJICHUH U MTPOLIECCOB).



CucTeMHO-IeSTeIbHOCTHBIN TOX0 B Kypce (U3HMKH pean3yeTcsl MPEkKIe BCETro 3a CUET OpraHU3allii dKCIEPUMEHTAILHON NesTeIhbHOCTH
oOyuatomuxcs. Jlmst 6a30BOro ypoBHS Kypca (PM3UKH — 3TO HCIOJIB30BAHME CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U
1abopaTopHBIX paboT, KOTOPbIE B IPOrpaMMe Mo (pu3rMKe 0ObeTUHEHBI B OOIINH CIUCOK YYEHUYECKHUX MPaKTHUYeCKUX paboT. Brigenenue B ykazaHHOM
nepevyHe J1abopaToOpHBIX PadOT, MPOBOAMMBIX Ul KOHTPOJSI M OICHKH, OCYHIECTBISIETCS YYaCTHHKaMH 0Opa30BaTELHOTO MpoIecca MCXOAs M3
0COOCHHOCTEH IJIaHUPOBaHUSI U OcCHauleHus kabuHera ¢usuku. Ilpu »ToM obecreunBaeTcsi OBiaJeHHE OOYYAIONIMMUCS YMEHUSIMU IPOBOAUTH
KOCBEHHBIC U3MEPEHUS, HCCIICIOBAHUS 3aBUCUMOCTEH (DU3NYECKHUX BEIMYMH U IIOCTAHOBKY OIBITOB IO TIPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonpuioe BHMMaHUE yenseTcs peIeHUI0 PaCU€THBIX U KAUeCTBEHHBIX 3a1a4. [Ipu aToM a1 pacy€THBIX 3a1a4 MIPUOPUTETOM SIBIISFOTCS 3aJa4H C
SIBHO 33JaHHON (PU3MYECKON MOJEINbI0, MO3BOJSIOMINE MPUMEHITh W3Y4YE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasienia Kypca, Tak U
UHTETpUpPYS 3HAHUA U3 Pa3HBIX pas3ziesoB. (s KayecTBEHHBIX 3aJauy MPHOPUTETOM SIBISIOTCA 3a/laHusl Ha OOBSICHEHHE MPOTEKaHHUS (U3NYECKUX
SIBJICHUI U TIPOLIECCOB B OKPY KAIOIIEH JKU3HHU, TpeOyromue BpI00pa GU3NIECKON MOICH Ul CUTYallMd IPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBaHusiMu OI'OC COO k maTepHabHO-TEXHUYECKOMY OOECIEYeHHIO0 Y4eOHOro mporiecca 0a30BbI YPOBEHb Kypca
¢u3ukn Ha ypoBHE cpenHero oOmero oOpa3oBaHMA JOJDKEH M3Y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOMHEeTa (U3MKA WM B  YCIOBHAX
WHTETPUPOBAHHOTO KaOMHETa TMPEIMETOB €CTeCTBEHHO-HAy4YHOTO LuKiIa. B kabunere ¢(u3mku [OO0MKHO OBITH HEOOXoAMMOEe 1abopaTopHOE
00OopymOBaHUE JIJIsl BBIMOJTHCHHSI YKA3aHHBIX B ITPOrpaMMe 10 (PHU3UKE YYCHUYECKUX MPAKTHYECKHUX pa0do0T U IEMOHCTPAIMOHHOE 000pYIOBaHHE.

JlemoHcTpannoHHOe 000pyaoBaHue (POPMHUpPYETCs] B COOTBETCTBUH C MPUHIUIIOM MHHHMAIBLHOW TOCTATOYHOCTH M O0ECIIEUYMBAET MOCTAHOBKY
MEPEYUCIICHHBIX B MPOrpaMMe MO (U3MUKE KIFOYEBBIX JIEMOHCTPAIMKA ISl WCCICAOBAHUS W3YYaeMBIX SIBIICHUH W TIPOIECCOB, IMITMPUUYCCKUX U
(GbyHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JIaGopatopHoe 000pymOBaHHE IS YIEHHYECKUX MPAKTHUECKUX paboT GopMUpYETCS B BHIE TEMATHYECKUX KOMIUIEKTOB M 0OECIICUYHNBACTCS B
pacuére OIHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. Temarnueckue KOMIUIEKTHI J1a0OpaTOpHOTO OOOpYIOBaHUS JODKHBI OBITH MOCTPOCHBI Ha
KOMIUICKCHOM WCTIOJIb30BaHUHM aHAIOTOBBIX W HU(POBBIX MPUOOPOB, a TAaKKE KOMIBIOTEPHBIX H3MEPHUTCIBHBIX CHCTEM B BHIE HHU(POBBIX
J1ab0paTOpHA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:
dbopMUpOBaHHE HHTEpeca M CTPEMJICHHS OOYy4alolIMXcsi K HAyYHOMY HW3YYEHHMIO TPHUPOJBI, PAa3BUTHE WX HWHTEIJIEKTYyadbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;
pa3BUTHE IPEJICTABICHUN O HAYYHOM METO/Ie MO3HaHUS U (OPMUPOBAHUE UCCIIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dhopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJbTaTa U3yYeHUs: OCHOB CTPOEHHUS MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
(dbopMupoBaHHE YMEHUI OOBACHATH SBICHUS C UCIIOJIb30BaHUEM (DPM3MUECKHUX 3HAHUHN M HAYYHBIX JJOKA3aTENbCTB;

(dhopMUpOBaHHE MPEICTABICHUN O pOJTH (PU3UKH /JIs1 PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI.

JlocTikeHHe 3TuX Iieneil obecrneynBaeTcsl pellieHueM CIeAYIOIUX 3ajad B Mpoliecce U3yueHHst Kypca (U3MKH Ha YpOBHE CPETHEro OOILero
o0Opa3oBaHMUs:

MPUOOPETEHNE CHUCTEMBbI 3HAHUN 00 0O0mUX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsIX, BKJIIOYAs MEXAHHUKY, MOJEKYISpPHYIO (HU3HKY,
AIEKTPOJIMHAMHKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(PHU3UKH;

dbopMUpOBaHHE YMEHUN MPUMEHSATh TEOPETUUYECKUE 3HAHUS i1 OOBSICHEHUS (PU3UYECKUX SBJICHUM B TPUPOJE U AN MPUHSATHS MPAKTUIECKUX
pELIECHH B TIOBCEIHEBHOM KU3HU;

OCBOEHHUE CIMOCOOOB pEIIeHHs Pa3TUYHbIX 33]a4 C SBHO 33/JIaHHON (PH3MYEeCKON MOJeNbo, 3a/1a4, MOAPA3YyMEBAIOLINX CAMOCTOSITEIILHOE CO3/IaHUE
(hU3UIECKOI MOJIEITH, aIEKBATHOM YCIOBUSM 3a/1a4H;

MOHUMaHUe (DU3UYECKUX OCHOB WM TMPHUHIIMIIOB JCHCTBHSI TEXHHUYECKUX YCTPOWUCTB M TEXHOJOTHYECKUX IMPOIECCOB, WX BIHUSHUSA HA OKPYKAIOIIYIO

cpeny;



OBJIAJICHUE METOAAMU CaMOCTOSITEJIHLHOIO IJIAHWPOBAHUS W TNPOBEACHUS (PU3UUYECKUX HKCIEPUMEHTOB, aHAJIM3a W HMHTEPIPETAMH HH(OpPMAIHH,
OIIpeJICJIEHUS IOCTOBEPHOCTH MOJYYEHHOT'O PE3yIbTaTa;
CO3/IaHUE YCIIOBUH JUISl pa3BUTHS YMEHHUH MPOEKTHO-HUCCIIE0BATEIILCKOW, TBOPYECKON AEATEIHHOCTH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha yPOBHE cpenHero odmiero odpasoBanus orBoautcs 136 vacos: B 10 ximacce — 68 yacoB (2 vaca B
Heneno), B 11 kimacce — 68 gacoB (2 yaca B HEJIEIIO).

[Ipemaraemslii B mporpamme o (pusuke nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX pabOT SIBIISETCS PEKOMEHIOBAaHHBIM, YUUTENb JENIaeT BHIOOD
IPOBECHNUS JTAOOPATOPHBIX PAOOT U OMBITOB C YUYETOM MHIAMBUYATbHBIX OCOOEHHOCTEH 00ydJaromuxcs.
COAEP)XAHUME OBYYEHUSA

10 KJIACC
Pa3nen 1. ®u3uka U MeTO/IbI HAYYHOT'0 O3HAHUSI

®duszuka — HayKa o npupojae. Hayunbie MeToIbl TO3HAHMS OKPYKAOIIero Mupa. Poib skcepuMeHTa U TEOpUU B MPOLIECCE MO3HAHUS TPUPO/IBIL.
DKCcIepUMeHT B (hU3HKE.

MopnenupoBanue (u3nuecKux sBIeHUN U mpoueccoB. Hayunesie rumote3pl. Dusnueckue 3aKOHbI M TEOPUH. | paHHIBI MPUMEHHUMOCTH
(bu3nyecKkrx 3aKOHOB. [[pHHIMIT COOTBETCTBUSI.

Ponb 1 MecTo (hu3uKu B OPMUPOBAHUN COBPEMEHHOM HAYYHOU KApTUHBI MUPA, B TPAKTHUYECKON AEITEIbHOCTH JTIOACH.

Jlemoncmpayuu

AHaoroBblie ¥ TU(GPOBBIC U3MEPUTEIIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHre. OTHOCUTETbHOCTh MEXaHUUYECKOTO JIBIKeHus. Cuctema otcuéra. TpaekTopus.

[Tepememenue, CKOpOCTh (CpemHSST CKOPOCTh, MTHOBEHHAsT CKOPOCTH) M YCKOPCHHE MaTepUATbHOW TOYKH, WX TMPOCKIIMH HA OCH CHUCTEMBI
koopauHaT. CrokeHne NepeMelIeHNid U CI0KEeHHE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPSHHOE NPSIMOJIMHEWHOE BIKeHUE. [ padKku 3aBUCIMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, ITYTH U MTEPEMEIIICHU ST
MaTepUaIbHONU TOUKH OT BpEMEHHU.

CBoOoaHoe najenue. Y cKopeHrue CBOOOIHOTO TaICHHS.

KpuBonuneiinoe aBmkeHue. [[BukeHHEe MaTepUAIbHON TOUKH MO OKPYKHOCTH C TOCTOSHHOW MO MOJYTIO CKOPOCTHIO. YTJIOBas CKOPOCTH,
nuHelHas ckopocThk. [lepron u yactora oOpanienus. LlenTpocTpeMutensHoe yCKOpeHue.

TexHu4yeckue yCTpoICTBa U MPAKTUIECKOE TPUMEHEHUE: CITUIOMETD, ABMKEHUE CHAPSIOB, LIETTHBIE U PEMEHHBIE MTepeIayn.

Jlemoncmpayuu

Monens cucTeMbl 0TCUETa, MILTFOCTPALls KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKEHUSI.

[IpeoOpazoBaHre ABMKCHHUH C UCTIOIB30BAHUEM IPOCTHIX MEXaHH3MOB.

[Tagenue Ten B BO3IyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenue aBmxenus Tena, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHSI.

HampapiieHne CKOpOCTH MPH IBHXKEHUH 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIENIbIO ONPENEIEHNS] MTHOBEHHON CKOPOCTH.

HccnepoBanue COOTHOLIEHUS MEXAY MYyTSAIMH, NPONACHHBIMM TEJIOM 3a IIOCJIENOBATEIbHBIE pPABHbIE IPOMEXYTKHM BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBUJKEHUU C HAYAJIBHON CKOPOCTbHIO, PABHOM HYIIIO.

N3yueHune nBUKEHUS IAPUKA B BI3KOU KUJKOCTH.

W3yuenue nBMKEHUS Teja, OpPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutenbHOCTH ['anunes. Ilepssoiii 3akoH HeroToHa. MHEepuuanbHbele CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cuia. Btopoilt 3akoH HproToHa 11 maTepuanbHOW TOYkW. Tpetuit 3akoH HbroToHa s
MaTepUaIbHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tspkectd. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Buabl tpenus (moxosi, ckonbkeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHsS CKOJBXEHHUS W CHUJIA TPEHUS IMOKOS.
Koadduument tpenns. Cuiia CONpOTHBICHHUS MTPU ABMKEHUH TEJIA B )KUAKOCTH HJIH Tas3e.

[ToctynarensHoe U BpamareibHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MoMeHT cuiibl OTHOCUTENIBHO OCcH BpauieHus. [Inedo cuinel. Y cnoBus paBHOBecHs TBEPAOIO Tea.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: TOAIIMITHUKY, IBU)KEHHE HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U MTAZICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yuenue nBmxeHust Opycka Mo HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3MHOBOM 00paslie, OT ux JehopMaluu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO TeEJIA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKonbl COXpaAHEHUA 8 MEXAHUKE

NmMnynsc MarepuanbHON TOYKHM (T€da), CUCTEMbl MaTEpPHAIbHBIX TOYEK. MIMMyJbC CHIIBI U M3MEHEHHME UMITYJIbCAa Tejld. 3aKOH COXpaHEHUs
uMIynbsca. PeakTuBHOe BHKEHHE.

PaGota cumnbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprusi MarepuaabHOM Touk. Teopema 00 U3MEHEHNUN KUHETUYECKOM SHEPTUH.

[TorennmansHas sHeprus. [loTeHnmansHas sHeprus ynpyro nedhopMupoBaHHON MPYKUHBL. [loTeHIInanbpHas YHEPTHs Tena BOIM3H TOBEPXHOCTH
3emin.



[TorennuanpHble ¥ HEMTOTEHIIUATBHBIE CHIIBL. CBS3b paOOTHl HEMOTEHIUANBHBIX CHJI C K3MEHEHHEM MEXaHMYECKOW YHEPTUU CHCTEMBI Tell. 3aKOH
COXpaHEHUs1 MEXaHUYECKON YHEPTHUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIIEP, IIPYKUHHBIM IMCTOJIET, IBUKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexoa MOTeHIMATLHON YHEPTUU B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCOMOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3U pabOThl CUIIBI ¢ U3MEHEHUEM MEXaHUUYECKOM SHEPruM Tejla Ha IPUMEPEe PacTsKEHUs PE3UHOBOIO KIyTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOAHHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU MeopUun

OCHOBHBIE TOJIOKEHHSI MOJICKYJIAPHO-KHHETHYECKOW TEOPUH M MX OMBITHOE oOocHoBaHME. bpoyHoBckoe nemxenue. Juddysus. Xapaxrep
JBUKEHUSI U B3aMMOJICHCTBHS YacTHI] BellecTBa. MoJienu CTpOeHUs Ta30B, KUAKOCTEH U TBEPIBIX TeNl U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE
THX Mojeneil. Macca u pazmepsl Mojiekyil. Konnuectso Bewectsa. [loctosinaass ABorapo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU UAEaIbHOro raza. AOCONIOTHAs TeMIleparypa Kak Mepa
CpelHe KMHETHYECKOM 3HEpruu TEIJIOBOro JABMKeHMs 4dactul rasa. lllkana temneparyp KensBuna. ['a3oBble 3akoHbl. YpaBHeHUe MeHaeneeBa—
Knaneiipona. 3axon JlanmpToHa. M3omponecchl B HUAECATBbHOM Ta3e C IOCTOSIHHBIM KOJMYECTBOM BemllecTBa. ['paduueckoe mnpencraBieHue
M30MPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHu4eckue ycTpocTBa U MPAKTUUECKOE TPUMEHEHHUE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA, PoTOrpaduut MOJIEKYT OPraHUYECKUX COCTMHEHUM.

OmnbIThl 0 AU dY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHSI.

Mogpens onsira IlITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEUCTBHUS.

Monens, HIUTIOCTpUPYIOLIas IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCyZa.

OnbIThI, WJUTIOCTPUPYIOLINE YPaBHEHUE COCTOSHUS M1€aJIbHOTO ra3a, H30MpOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpEeHU 00bEMa KOMHATHI, TaBJICHUS U TEMIIEPATyphbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y TapaMETPaMU COCTOSIHUS pa3peXEHHOT0 Tra3a.

Tema 2. Ocnosvt mepmoouHamurku



TepmoannaMuyeckas cucteMa. BHyTpeHHSs SHEPTUs TEPMOIMHAMUYECKON CUCTEMBI U CIOCOOBI €€ n3MeHeHus1. Konu4ecTBo TEoTsl 1 padoTa.
BHyTpeHHs 3HEprusi 0IHOATOMHOI'0 UACAIBHOrO ra3a. Buisl Tennonepenayu: TEIIONPOBOAHOCTh, KOHBEKINS, U3IyYEHHUE. Y IeNIbHAs TEINIOEMKOCTh
BeniecTBa. KoanmuecTBo TEIIOTHI IpHU TEILIONEpeaaye.

[Tonsatue 00 ammabatHOM mpouecce. [lepBblii 3akoH TepMoaMHAMUKHU. [IprMeHeHHE MepBOro 3aKOHAa TEPMOIUHAMHUKH K HM30IPOIECCaM.
I'paduueckas uHTeprperanus padboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoIieccoB B IPUPO/IE.

Tennoeie Mamuubl. [IpyuHIMOBL AelcTBUS TEMIOBbIX MaliuH. [IpeoOpa3zoBaHMs SHEpruM B TEIUIOBBIX MamMHax. KosdduiueHTt mnosiesHoro
neiictBus TerioBoit MammHel. Lukn Kapao u ero koa¢duimeHT noae3Horo AeiCcTBHst. DKOIOTHYECKHE TPOOIEMBI TETIOIHEPT ETHKH.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHE: IBUTaTe)Ib BHYTPEHHET0 CrOpaHusl, ObITOBON XOJIOAUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEN SHEPIUU Tella IPU COBEPILIEHUM PAaOOTHI: BBUIET MPOOKU U3 OYTBUIKM MO JEHCTBHEM C)KATOro BO3[yXa, HarpeBaHHE
a¢upa B TaTYHHOU TPYOKe MyTEM TpeHUs (BUIACOIEMOHCTPAIIHS).

V3MeHeHMne BHYTpEHHEH sHepruu (TeMIieparypsl) Tejia Ipu Terionepesaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YITHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTelsi BHYTPEHHET0 CrOpaHusl, pEaKTUBHOI'O IBUraTElsl.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue yienbHONU TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoonvt

ITapooGpazoBanue u KoHaeHcauus. Mcnapenue u kunenue. AGCONIOTHAs U OTHOCUTENbHAS BIAXHOCTh Bo3ayxa. HackieHHslil nap. Y aenbHas
TEeIU10Ta NapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JaBJICHMUSL.

Teépnoe teno. Kpucramnmueckue u amopgHble Tesna. AHM30TPONMs CBOMCTB KpuctayuioB. JKujakue kpucramisl. CoBpeMEeHHblE MaTepUalIbl.
[1naBnenue u kpuctauM3anus. Y aenbHas TerioTa miaasienus. Cyonumanus.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHnueckue ycTpoHCTBa M NPAKTHUECKOE NPUMEHEHHE: TMTPOMETP M ICUXPOMETP, KaJOPUMETP, TE€XHOJIOTHMH MOJIYYEHHsS] COBPEMEHHBIX
MaTEpUAJIOB, B TOM YUCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHHs BIaKHOCTH.

Habuntoienne HarpeBaHus U MJIaBICHUS KPUCTANTIMYECKOTO BELIECTBA.

JleMOHCTpanys KpUcTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DiekTpoamHaMuKa
Tema 1. Inekmpocmamuxa

3J'ICKTpI/ISaI_II/I$I TCII. 9JICKTpI/I‘-IeCKPlﬁ 3apsa. I[Ba BUJAa OSJICKTPUUYCCKUX 3apsad0B. HpOBO,Z[HI/IKI/I, AUDJICKTPUKU U TMOJYIPOBOAHUKH. 3akoH
COXPAHCHUS SJICKTPHUICCKOI'0 3apsaa.



B3aumopeiicteue 3apanoB. 3akoH Kynona. TodeuHblil anekTpuyeckuil 3apsia. JnekTpuueckoe nose. HanpskEHHOCTh 3JE€KTPUUECKOTO IOJIS.
[IpuHIUI CynepIIO3UIIUH SJIEKTPUYECKUX TosIeH. JIMHUM HAnpsKEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

PaGora cun snexkrpocratuueckoro mois. [lorenuman. PasHocTs moreHimanoB. [IpoBOJHUKK M AMAIEKTPUKU B AJIEKTPOCTATUYECKOM IIOJIE.
JlusnekTpudeckas IPOHULIAEMOCTb.

OnexktpoéMkocTh. KoHieHcaTOp. DIEKTPOEMKOCTD IJIOCKOIO KOHJEHCATOpa. DHEPIusl 3apsyKEHHOIO KOHJIEHCATOPA.

TexHudeckue yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPOCKOI, JJIEKTPOMETP, JJIEKTPOCTATUYECKAs 3allUTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHIEHCATOP, KOMMPOBAJIBHBIN anmnapat, CTPYHHbBIN IPUHTED.

Jlemoncmpayuu

YCTpoicTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

B3anMozeicTBrue HadIEeKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE MO0JIE 3apSKEHHBIX Tell.

IIpoBOIHMKY B 3IEKTPOCTATHYECKOM II0JIE.

DNeKTpocTaTUYeCKas 3alluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTB IEKTPOEMKOCTH INIOCKOIO KOHJIEHCATOPa OT IUIONIA/IM IUIACTUH, PACCTOSHUS MEX1y HUMHU U AUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuyeckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKUI TOK. Y CIOBUS CYIIECTBOBAHMS dIEKTpUUecKoro Toka. Mcrounuku toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon Oma aJig yyacTka Lenu.

DNeKTpUUECKOe CONPOTHBIICHHE. YJIeNbHOE CONpPOTUBJIEHHE BemlecTBa. llocimenoBarenbHoe, MapaieNbHOE, CMELIAaHHOE COEAMHEHHE
IIPOBOJIHUKOB.

Pabota snexktpuueckoro Toka. 3akon Jlxoyns—Jlenna. MomHOCT AIEKTPHUUECKOTO TOKA.

DNEeKTPOABMKYILAs CHJIA M BHYTPEHHEE COITPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH OMa JiIsl MOJIHOM (3aMKHYTOM) anekTpuyeckoit nenu. Koporkoe
3aMBbIKaHUE.

OneKTpOHHAs IPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCHUMOCTb COIIPOTUBIIEHHS METAJIOB OT TemrepaTypsl. CBEpXIPOBOAUMOCTbD.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

ITonmynpoBoHuku. CoOCTBEHHAs U TPUMECHAsI TPOBOIMMOCTh MOITYNIpoBOIHUKOB. CBolicTBa p—N-niepexoaa. IloaynpoBoJHUKOBBIE TPHOOPHI.

DNeKTpUUECKUH TOK B pacTBOpPAX M pacilaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOIHALIMSL. DIEKTPOIIU3.

OnexTpuuecknuil ToK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.

TexHuyeckue ycTpoicTBa U MPAaKTUUECKOE MPUMEHEHHUE: aMIIepMETp, BOIBTMETP, PEOCTaT, HCTOYHHUKH TOKa, AJIEKTpOHArpeBaTelIbHbIe PUOOPHI,
3JIEKTPOOCBETUTENFHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKyyMHBIH AWOJN, TEPMHUCTOPHI U (OTOPE3UCTOPHI, MONYNPOBOAHUKOBBIA HOJ,
raJbBaHUKA.

Lemoncmpayuu

N3mepenue criibl TOKa U HapsSHKEHMS.

3aBUCUMOCTD CONIPOTUBIIEHUS WINHAPUYECKUX TPOBOJHUKOB OT JAJIMHBI, TUIOIIAIU TIONIEPEUYHOT0 CEUEHHUS U MaTepHraa.

CwMmenianHO€ COeJUHEHHE TPOBOHUKOB.



[Ipsimoe u3mepeHue 3MeKTPoABIKYIIEH criibl. KOpoTKoe 3aMbIKaHUE TAIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTbH COMPOTUBIICHUS METAIIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 31EKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3LyXa.

OaHOCTOPOHHSS TPOBOAUMOCTD AUOJIA.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHne cMEaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoaABIKYIIEH CHiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUSL.

Habmonenue snekrposnusa.

MexnpeameTHble CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCylIECTBISETCA ¢ YYETOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBS3eH € KypcaMmu
MaTEeMaTHKH, OMOJIOTHH, XUMUHU, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHamusi, CBS3aHHBIE C W3YyYCHHEM METOJOB HAyYHOTO IO3HAHUWSA: SIBIICHUE, HAYyYHbIN (akT, rumoresa, (Qusmueckas
BEJIMYMHA, 3aKOH, TEOpHUsl, HAOJI0IEHUE, SKCIIEPUMEHT, MOJIETMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHre CUCTeMbl ypaBHEHUU, JTUHEHHas (yHKIus, mapaboina, rumepOoia, uX rpagukd U CBOMCTBA, TPUTOHOMETPHUYECKHE
(GyHKIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOKAECTBO, BEKTOPHI U UX MPOCKIIMHA Ha OCH KOOPAHMHAT, CIIOKECHHE
BEKTOPOB.

buonocus: MeXaHHYECKOE BMKEHHUE B )KUBOU TpUpojie, Tuddy3us, 0CMOC, TEIIOOOMEH KUBBIX OPTaHU3MOB (BHJIBI TEILIOMEPEIadyr, TETUIOBOC
paBHOBECHE), DIIEKTPUYECKHE SABICHUS B )KUBOU MIPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA, MOJIIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN,
AKUIKOCTEH U Ta30B, JIEKTPUYECKHE CBOWCTBA METAIIOB, 3JIEKTPOIUTHYECKAs JUCCOLMAIINS, TaJIbBAHUKA.

l'eocpagpus: B1axXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: nmpeoOpa3zoBaHUe JIBUKEHHH C HCIOIH30BAHUEM MEXaHH3MOB, YUET TpEHUs B TEXHUKE, MOIIMITHUKH, MCTIOJIH30BAHUE 3aKOHA
COXpaHEHHs UMIyJbCa B TEXHHUKE (pakeTa, BOJOMET U JPYyrHe), JABUraTellb BHYTPEHHETrO CropaHus, rnapopas TypOMHA, OBITOBOM XOJIOAWJIBHUK,
KOHJIULIUOHEP, TEXHOJIOTUHU TIOJYY€HHS] COBPEMEHHBIX MAaTEPHAJIOB, B TOM YMCJIE€ HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH, JIEKTPOCTATUYECKAs 3aIUTA,
3a3eMJICHUE AJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, JIEKTPOHATPEBATEIbHBIC TPUOOPHI, JIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DaekrpoaunaMmnka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUA

[locTostHHbIE MarHuTHl. B3auMozeiicTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHoe mnoJie. Bektop MaruutHoi nHaykuuu. [IpuHuun cynepno3uuuu
MAarHUTHBIX oJjied. JInHun MarHuTHOM MHAYKIMKU. KapThHa JIMHUNA MarHUTHOW MHAYKIWU TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe Tmojie MpOBOJHHUKA ¢ TOKOM. KapTuHa JIMHUN HMHAYKIMM MarHUTHOTO MOJs JJIMHHOTO NPSIMOTO TMPOBOJAHHMKA M 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJIHMKA, KaTyIIKK ¢ TokoM. OmbIT Dpcrena. BzanmonelicTBie MpoOBOIHUKOB C TOKOM.

Cuna AMniepa, €€ MOJyJIb U HalpaBIICHUE.

Cuna Jlopenua, e€ Monynb U HanpasiieHUe. [[BuxkeHe 3apsyKeHHOW YacTUIIBI B OJJHOPOIHOM MarHUTHOM nojie. PaGota cuisl JlopeHua.



SIBneHue 31eKTPOMarHuTHOM MHAYKIMU. [10TOK BEKTOpa MAarHUTHONW MHIAYKIMH. DJIEKTPOIBHKYILAS CUJIA MHIYKIUH. 3aKOH 3JIEKTPOMAarHUTHON
nHaykiuu dapanes.

Buxpesoe anekTpuueckoe mosie. DNeKTPOABMKYIIas CUIa UHAYKIMHM B MPOBOJHUKE, JBUKYILIEMCS MOCTYNATEIbHO B OJHOPOJHOM MarHMTHOM
ToJIe.

[IpaBuio Jlenna.

NHIyKTUBHOCTD. SIBJIE€HUE CAMOUHIYKIIMH. DJIEKTPOBUKYIIAS CHJIa CAMOUHTYKIUH.

DHeprusi MarHUTHOTO MOJISl KATYHIKHA C TOKOM.

DNeKTPOMarHuTHOE IoJIe.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: IOCTOSHHBIE MArHUTHI, 3JEKTPOMArHUTHI, >SJEKTPOABUIATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHULl, HHAYKIMOHHAS NIEYb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE FIIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JIvHUM UHAYKUUH MAarHUTHOTO TOJISA.

B3aumMopeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JericrBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBIIeHME NEKTPOMAarHUTHOW UHAYKIWH.

IIpaBuio Jlenua.

3aBUCHUMOCTD AJIEKTPOJIBIKYIIECH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHUSI MarHUTHOTO TOTOKA.

SIBneHne caMOMHAYKIUY.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydyeHne MarHuTHOTO NOJISI KATYIIKH C TOKOM.

Hccnenoanue nericTBUs MOCTOSHHOTO MAarHATA HA PAMKY C TOKOM.

HccnenoBanue sABiIeHUs 2JIEKTPOMAarHUTHOM MHIYKIIUH.

Pa3nea 5. KosieOanusi 1 BOTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHumHble KO1e0anus

KonebarenbHas cucrema. CBoOOAHBIE MeXaHnYeckue konebanus. ["apmonnueckue konedanus. [lepuon, yacrora, ammnryaa u ¢asza kojaedaHui.
[TpyxuHHBIH MasTHUK. MaremMaTHYecKHil MasTHUK. YpaBHEHHE TapMOHWYECKHUX KojeOaHuid. [IpeBpaiieHue »HEPruuM MpH TaPMOHHUYECKUX
KOJIeOaHuUsX.

Konebarenbubiii koHTyp. CBOOOAHBIE DJIEKTPOMAarHUTHBIE KojeOaHHs B HACAIHHOM KOJIeOATEIbHOM KOHType. AHAJIOTHS MEXIY
MEXaHUYECKUMH U 3JIEKTPOMarHUTHbBIMU Kosiebanusimu. @opmyina ToMcoHna. 3aKoH COXpaHEHHs SHEPTUH B UICAIbHOM KO0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaromux KojeOaHUsX. BbIHyXIeHHbIE MexaHHueckue KosiebaHus. Pe3oHaHc. BBIHYXIEHHbIE >JIE€KTPOMAarHUTHBIC
KoJe0aHusl.

Ilepemennslii Tok. CHHYCOUAATBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOT0 ToKa. AMILTUTY/IHOE M JeHCTBYIOIIEe 3HAYeHUE CUIIBI TOKA U
HAIps>KCHUA.



Tpancdopmarop. IlpousBoacTBo, mepenada H MOTPeOICHHE OSJICKTPUUECKOM SHEPruH. ODKOJOTMYECKHE PUCKH TPU  IPOU3BOJCTBE
ANeKTpo3Heprun. KynbTypa nucnoap30BaHus JIEKTPOIHEPTUN B IOBCEIHEBHOM JKU3HH.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: ANEKTPUIECKUI 3BOHOK, TeHepaTOp MEePEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KosieOaTeNbHOM cucTeMbl (IPY>KUHHBIN WM MAaTEMAaTUYECKUN MasTHUK).

HaGmotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

HaGmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcuwinorpaMMsl (3aBUCUMOCTHU CHIIBI TOKA U HAPSYKEHUS! OT BPEMEHM) JJIs AJIEKTPOMAarHUTHBIX KOJIEOaHUM.

Pe3onanc npu nocnenoBaTebHOM COSTUHEHUH PE3UCTOPA, KATYIIKU UHAYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUY 3JIEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOAA MAIIBIX KOJIEOaHUI rpy3a Ha HUTH OT JJIMHBI HUTH M MacChl rpy3a.

HccnenoBanue nepeMeHHOr0 TOKA B IIETH U3 MOCIIE0BATEILHO COENMHEHHBIX KOHICHCATOPa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

Mexanuueckue BOJHBI, ycaoBus pactipoctpanenud. [lepuoa. CkopocTs pacnpocTpaHeHus U JuinHA BOJIHBL. [lomepednbie U mpoJoabHbIE BOJIHBIL.
WuTepdepennus u audpaxnus MEXaHHIECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI M3JIyUY€HHUs 3JEKTPOMAarHUTHBIX BOJH. B3aumuas opuenTauust BektopoB E, B, V B anekTpomarHuTHOM
BosiHe. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH: OTpa)XE€HHE, MpeIoMIIeHHE, Mossipuzanus, nudpakuus, nareppepennns. CKOpoCTh 3IEKTPOMATHUTHBIX
BOJIH.

[Ikana 35eKTpoMarHuTHHIX BOJIH. [IpMeHeHHe 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI paIUOCBA3YU U TENIEBUACHUS. Pagronokanus.

ONEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: MYy3bIKalbHble HHCTPYMEHTHI, YJIbTPa3BYKOBasl JUarHOCTUKA B TEXHUKE U MEJIUIIMHE,
panap, paaMonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpoOCTpaHEHHE MONEPEYHbBIX U MPOJOIbHBIX BOJIH.

Konebmronieecs Te10 kak MICTOYHUK 3BYKa.

Habmtonenue oTpaxeHus U MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmonienue nntepdepeHny U AMPpakiuu MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 9aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, PeIOMIICHHE, MONIIpU3aius, Au(paKius, HHTeppepeHIHs.

Tema 3. Onmuxa

I'eomeTrpuueckas onrtuka. [IpsmonuHeitHOe pacnipocTpaHeHHE CBETa B OJHOPOAHOM cpeze. JIyd cBera. ToueuHbIil HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHni B MIIOCKOM 3epKalie.



[Ipenomienue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCONIOTHBIM MoKa3aTenb npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii
YTOJI ITOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CioxxHbINA cocTaB Oenoro ceera. L[Ber.

CoOuparomue u paccenBaronie JMH3bl. ToHKas muH3a. POKYCHOE pacCTOSTHUE U ONTHYECKas Cuila TOHKOM JMH3EI. [locTpoenue n3o0paxeHuii B
COOMpAIOIIKX U paccenBaroIMX JuH3ax. Dopmyra TOHKOM JTUH3bL. YBEIUUEHUE, 1aBaeMOe JIMH30H.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

Bonnosas onrtuka. WuaTepdepenmus cBera. KorepeHTHble HWCTOYHUKU. YCIOBHS HAONIOJEHUS MAaKCUMYMOB M MHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakius ceera. Judpakinuonnas pemérka. YciaoBue HaOMIOACHUS TJIaBHBIX MAaKCUMYMOB IPU MaJ€HUH MOHOXPOMATHYECKOIO CBETa Ha
IU(QPAKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoilcTBa M NpPaKTUYECKOE IPUMEHEHHE: OYKH, Jyma, (oToanmapaT, NPOCKIMOHHBIN ammapaTr, MHKpPOCKOII, TEJIECKOTI,
BOJIOKOHHAS ONTUKA, AU(PpaKIIMOHHAS perIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHe, OTPaKEHHE U IpeJoMiieHre cBeTa. OnTH4ecKue mpruoopshl.

[TonHOE BHYTpEeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBOWCTB 300paKeHHi B TUH3AX.

Mopenn MUKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

HaGmonenne nudpaknuu cBera.

Habmonenue aucnepcun ceera.

[TonydyeHune ciekTpa ¢ TOMOIIbIO MPU3MBI.

[Tonmy4yeHue ciekTpa ¢ HOMOIIBIO AU(DPAKIIMOHHON PEIIETKY.

Habuntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue nokaszarens IpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHH B THH3AX.

HabGmronenue qucnepcuu cera.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

FpaHI/IHBI IMPUMEHUMOCTHU KJIACCUYECKON MEXaHWKH. HOCTy.]'IaTI)I CHGI.[I/IHJ'IBHOﬁ TECOpHUU OTHOCUTCIIBHOCTU: MHBAPHUAHTHOCTE MOAYJIA CKOPOCTHU
CBETa B BaKyyMe, IPUHLUII OTHOCUTEIBHOCTH DWHIITEHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHE BPEMEHU U COKPALEHUE JTUHBI.

OHeprus U UMIYJIbC PEITUBUCTCKON YaCTHILIBI.

CBs13b Macchl C 3HEpPTUel U UMITYJIbCOM PEISITUBUCTCKOM YaCTHUIIbl. DHEPTUS TTOKOS.



Pa3nen 7. KBantoBas puszuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®oronsl. opmyina [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMMIYJIbC POTOHA.

OtkpeiTue u uccinenoBanue Qorordpdexra. OnbiTel A. I'. CroneroBa. 3akonsl ¢oroddpdexra. YpaBHenue DifHmrenHa it GoTtorddexTa.
«Kpacnas rpanuna» dpotodrddekra.

Hasnenue ceera. Onwithl [1. H. JleOenena.

XHUMHUYECKOE IEHCTBHE CBETA.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHHe: (POoTorIeMeHT, (OTOIATIMK, COTHEYHAsA OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3PeKT Ha YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO GoTtodddexra.

Cseroauos.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuro o -yactui. [lnanerapnas monens aroma. Iloctynater bopa. Usnydenue u
noryomeHue (GoTOHOB MpU NMEpexoe aToMa ¢ OJTHOTO YPOBHS PHEPTUHU Ha Apyroid. Buasl criektpoB. CrieKTp ypoOBHEH SHEPTUU aTOMa BOJIOPO/IA.

Bonnogsie cBoiicTBa yactull. Bosnbl ne bpoiinsa. KopnyckynsspHO-BOJHOBOH Ayaau3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYCHHE.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN aHaIHu3 (CIIEKTPOCKOIT), Jiazep, KBAHTOBBIA KOMIIBIOTEP.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenve AJIMHBI BOJIHBI JIa3epa.

HabntoneHue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HalGmronenue nuHeiyaToro criekTpa.

Tema 3. Amomnoe a0po

DKCIEepUMEHTBI, JJOKa3bIBAIOIINE CIOKHOCTh CTpoeHHs saapa. OTKpbiTHE paanoakTuBHOCTH. OmnbIThl Pesepdopaa mo ompeneneHuto cocraBa
pannoakTUBHOrO n3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3iyueHus. BiausHue paguoakTHBHOCTH Ha )KHUBbIE OPIaHU3MBI.

OTtkpbiTHE IpOTOHA U HeWTpoHa. HykionHast moaens siapa ['elizenOepra—lBanenko. 3apsn sapa. MaccoBoe uucino siapa. M3otomnsl.

Anbda-pacnan. DneKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnal. ['amMmma-u3inydyeHre. 3aKoH paJuoaKTUBHOTO paclaia.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

SnepHsle peakuuu. JleneHre U CUHTES SED.

SAnepusiii peaktop. Tepmosaepublii cunrtes. [Ipo0neMbl 1 epCHeKTUBHI AIEPHON IHEPTeTUKH. DKOJIOTUYECKUE ACTIEKTHI SAEPHON SHEPTreTHKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo b1 HaOIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHbIE B3auMOAeHCTBUSA. EAMHCTBO (hru3nyeckoit KapTHHBI MUpA.

TexHnyeckue ycTpoiicTBa U MpakTUYeCKoe MPUMEHEHNE: JO3UMETp, kamepa BuibcoHa, siaepHblil peakTop, aroMHasi Oomoa.



Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znea 8. DiieMeHTHI ACTPOHOMHUU M ACTPOPUZUKH

Oransl pa3BUTUs acTpoHOMUU. [IpuKitagHOEe 1 MUPOBO33pEHUECKOE 3HAUYEHUE ACTPOHOMMUH.

Bup 3Bé3qH0ro0 Heba. Co3Besus, spKue 3BE31bl, IUTAHETHI, UX BUAUMOE JABHKEHHE.

Conneynas cucrema.

Connue. Connednas akTMBHOCTb. Mcrounuk sHeprum CosHua M 3BE31. 3BE31BI, X OCHOBHBIE XapAaKTEPUCTHKHU. JlMarpaMMa «CHEeKTpaJIbHbBIN
KJIACC — CBETUMOCTb». 3BE3/bl IVIABHOM IOCIEA0BAaTENbHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3] IVIABHOM IIOCIIEN0BATEIbHOCTH.
BuytpeHHee cTpoenue 38€31. COBpEMEHHBIE ITPEACTABICHNS O IPOUCX0XKIECHUH U 3BOoonuK CoHIa U 3BE37. OTallbl )KU3HU 3BE3NL.

Mneunsiii Ilyte — nHama 'anaktuka. [lonoxenune u asumxenue Connua B [Namaktuke. Tunsl ramnaktuk. Paguoranaktuku u kBasapbl. YEpHble
IBIPBI B APax ralaKkTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa66ma. Pazoeranune ranakruk. Teopus bonbioro B3peiBa. PennkroBoe nsnydeHue.

MacmrabHas cTpykTypa Beenennoil. Mertaranaktuka.

Hepewénnple npo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Habnronenust HeBOOPYKEHHBIM TJIa30M C MCIIOJIb30BAHHEM KOMITBIOTEPHBIX MPUIIOKESHUHN ISl OTPEICTICHUS TTOJIOKEHHSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3a1s1 CEBEPHOIO NOJyIIapHs U IPKUE 3BE3/IbI.

HaGmonenus B Teneckon JIyHsl, uranet, Mieunoro [Tyrtn.

Oo6o0manee NoBTOpeHne

Ponp ¢uszuku u acTpOHOMHHM B SKOHOMHUYECKOM, TEXHOJIOTMUECKOU, COIMATBHON M ITHUYECKOM cdepax NesTeTbHOCTH YeIOBEKa, POJib U MECTO
(GU3MKN 1 aCTPOHOMHH B COBPEMEHHOW HayyHOW KapTHHE MUPA, pojib (GU3NUECKOI Teopuu B (OPMUPOBAHUM MPEACTABICHUN O PU3NUECKON KapTHHE
MHUpa, MecTo (PU3NUECKON KapTHHBI MHpa B OOIIEM Psly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABIECHUIN O IPUPOIE.

MexnpeamerHblie CBA3U

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHS B 11 kiacce ocyuiecTBiIsSeTCS ¢ y4€TOM COJEP’KATENbHBIX MEXIIPEIMETHBIX CBSA3€H C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu U TEXHOJIOTHH.

Meosicnpeomemnvle nousamus, CBS3aHHBIE C W3YYEHHEM METOJOB HAy4yHOrO IIO3HAHUA: SIBJIEHWE, HAYyYHbI (akT, rumoresa, (pusndeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOII0IeHUE, SIKCIIEPUMEHT, MO/IETMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHe CUCTEMbl ypaBHEHUM, TPUTOHOMETPUYECKHE (YHKIMHM: CHHYC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXAECTBO, BEKTOPHl M UX IMPOEKUUH HA OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB, MPOU3BOJIHBIC AJIEMEHTAPHBIX (DYHKIIHIHA,
MPU3HAKU N10/100MS TPEYTOJIbHUKOB, OIPEIEICHNE TUIOIAIU TUIOCKUX QUTyp U 00BbEMa Tel.

Buonoeus: anekTpuueckue sBICHUS B )KUBOM NpUpoje, KojeOaTenbHble IBUKEHUS B )KUBOW MPUPOJIE, ONTUYECKHE SBJICHUS B KHBOU NMPHUPOJIE,
NeficTBHE paJialliy Ha 5KUBbIE OPTaHU3MBI.

Xumus: CTPOGHHE aTOMOB U MOJIEKYJ, KPUCTAJIMUECKass CTPYKTypa TBEPIABIX TeJ, MEXaHU3Mbl OOpa30BaHUS KPHCTAIIMUECKOW PEIETKH,
CHEKTPaJIbHBIN aHAIIN3.

T'eoepaghus: MarHuTHBIE MOJIFOCA 3€MIIH, 3AJI€KH MAaTHUTHBIX PYA, GOTOChEMKA 3eMHON TTOBEPXHOCTH, MTPEICKA3aHIE 3eMIIETPSICEHUH.



Texnonozus: TAHAN BJEKTPONEpENay, TEHEPATOp IEPEMEHHOIO TOKA, AJIEKTPOABMUIaTeNb, WHAYKLIUOHHAs Ie€db, Pajgap, paguoNpUEMHUK,
TEeJIEeBU30D, aHTEeHHA, TeseoH, CBYU-neusb, MpOoeKIIMOHHBIH anmnapaT, BOJIOKOHHAs ONTHKA, COJTHEUHas 0aTapes.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro npeamera «@dusmuka» Ha ypoBHE cpelHero oouiero oOpa3oBaHus (0a30BbI YpOBEHb) JAOJKHO OOECIEUYUTH JOCTHKEHUE
CIICAYIOIIMX JTMYHOCTHBIX, METANPEIMETHBIX U MPEJIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.
JIMYHOCTHBIE PE3YJIBTATBI

JIMyHOCTHBIE pe3ylbTaThl OCBOCHHA yueOHOro mnpeamera «PDHU3MKaA» JJOIDKHBI OTPakaTb TOTOBHOCTh U CIIOCOOHOCTh OOyYaromUXcCs
PYKOBOJICTBOBATHCSI CPOPMHUPOBAHHON BHYTPEHHEN MO3UIMEN JTUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALMH, IO3UTUBHBIX BHYTPEHHUX YOSXKICHHH,
COOTBETCTBYIOLINX TPAJUIIMOHHBIM IIEHHOCTSAM POCCHHCKOTO OOIIECTBAa, PACIIMPEHUE >KU3HEHHOTO OIbITa M OMbITa JEATENbHOCTH B MpOIecce
peanu3ay OCHOBHBIX HAlPaBJICHUH BOCIUTATEIbHOMN JESATEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpakaaHcKoro BOCHHUTAHUS:

Cc(OPMHPOBAHHOCTh TPAKIAHCKOM MO3UIMH 00YUaIOIIErocss KaKk aKTUBHOI'O M OTBETCTBEHHOTO WIEHA POCCHICKOT0O O0ILeCTBa;

MPUHATHE TPATUIIMOHHBIX 00MIEYETOBEYECKUX T'YMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEIH;

TOTOBHOCTb BECTH COBMECTHYIO JIESITEIHOCTh B MHTEpECax I'pa)<JIaHCKOro OOIIecTBa, y4yacTBOBaTb B CaMOYIpPaBICHUU B 00pa30BaTeNIbHON
OpraHu3aluiy;

YMEHHUE B3aMMO/IEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIUSAMM U Ha3HAYCHUEM;

TFOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K TOCYIapCTBEHHBIM CUMBOJIAM, IOCTHKEHUSAM POCCUNCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 TIOBEACHNUS;

CIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM
4HCIIe B AIEATEIbHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYAYyIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILLEHUE K MUPY, BKJIIOUasl 3CTETUKY HAyYHOTO0 TBOPUECTBA, IPUCYILEro (PU3NUECKON HAYKeE;

5) Tpy/A0BOTO BOCIUTAHUS:

UHTEpEC K pa3iudHbIM chepaMm npodhecCHOHATBHOM AESITETbHOCTH, B TOM YHCJE CBA3aHHBIM C (U3MKONW U TEXHUKOH, YMEHHE COBEpILIATh
OCO3HaHHBIN BBIOOp OyaymIeil npodeccuu U peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH (U3MKU HA MPOTSHKEHUN BCEH JKU3HMU;

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTH 3KOJIOTHYECKON KYJIbTYpPbI, 0OCO3HAHHUE I100aJIbHOTO XapaKTepa HKOJIOTMYECKUX MpoOem;

IUIAHUPOBAHHUE U OCYIIECTBIICHUE IEUCTBUN B OKPYKAIOIIEH Cpelle Ha OCHOBE 3HAHUS 1IeJIel YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA,

pacilipeHue ONbITa AeSITEIbHOCTH HKOJIOTHYECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUH 10 (pU3HKeE;



7) HEeHHOCTH HAYYHOTO TIO3HAHUS

c(OPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH (pU3MUECKON HAYKH;

OCO3HaHME IIEHHOCTU HAyYHOW AEATENbHOCTH, TOTOBHOCTh B IIpOLEcCE€ M3Yy4eHMs (PU3MKHU OCYLIECTBIATH NMPOEKTHYIO U MCCIEI0BATENbCKYIO
NEeSITeIbHOCTh MHMBUYaIbHO U B TPYIIIIE.
METAINIPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jiornyeckue 1eMcTBUA:

CaMOCTOSITENILHO (POPMYITUPOBATEH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIIpEAEIATh LENN JAESITEIbHOCTH, 3a]JaBaTh apaMeTPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;

pa3pabarbIBaTh IUIaH PEHICHUs MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIINXCS MAaTepUAIbHBIX U HEMAaTePUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCJIE/ICTBUI 1€ATEIbHOCTH;

KOOPJAWHUPOBATH U BBIOIHATH PabOTy B YCIOBHAX PEATBHOTO, BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble uccienoBarenbckue 1eiCTBUS:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHI U METOIaMU (DPU3MUYECKOM HAYKH;

BJIaIETh HaBBIKAMM Yy4YEOHO-UCCIIEJOBATEIbCKON U TPOEKTHOW JIEATENbHOCTH B 00JAacCTH (PU3UKHU, CIIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITENTLHOMY TTOMCKY METOJIOB pElIeHHs 3a/1a4 (PU3UYECKOTO COACPKAHUS, IPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMUS;

BJIa/IETh BUJAMH JIEATEIBHOCTH I10 MOJTYYEHHUIO HOBOTO 3HAHMSI, €0 MHTEPIPETAliH, IPEOOPa30BaHUIO U IIPUMEHEHUIO B Pa3IMYHbIX YU4EOHBIX
CUTYaIUsIX, B TOM YHUCIIE MIPH CO3aHIH YU€OHBIX POEKTOB B 001acTH (HU3UKH;

BBISIBJISTh INPUYUHHO-CIIEJACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3aJlady, BbIABUIATh TUIOTE3y €€ pElIeHHs, HaXOAWThb AapryMEHThl Jis
JI0Ka3aTelIbCTBa CBOMX YTBEPKJICHUM, 3a/1aBaTh NapaMETPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh MOJIYUYEHHBIE B XOJ€ PEUICHMs 3aJauu pe3ysbTaThl, KpUTUUECKU OLIEHMBAaTh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaTEeIbHON 1€ATEIILHOCTH, B TOM YUCIIE ITPU U3YyYEHUH (PU3UKU;

JaBaTh OLEHKY HOBBIM CHUTYAI[UsM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTUUECKYIO 00J1acTh KU3HEEATEIbHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TIPEJylaraTh OPUTHHAIBHbIE MTOAXOAbl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33J]a4H, JOMYCKAIOIIUE aJIbTePHATUBHBIEC PELICHHUS.
PabGora ¢ undopmanmeii:

BJIaJIeTh HaBBIKAMU MOJY4YeHUs UH(OpMAIMK (PU3HUECKOTO COIEPKAHHSI U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH MOUCK,
aHaJIn3, CUCTEMATHU3AIMI0 U UHTEPIPETAII0 HHPOPMAIIUHU Pa3TUYHbIX BUJIOB U (POPM MpEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIIEHUHM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 337124 C COOJII0/IEHHEM TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30IaCHOCTH, TMTHEHBI, pecypcocOepeKeH s, MPaBOBbIX U 3THYECKUX
HOPM, HOpM HH(GOPMAITMOHHON O€30MTaCHOCTH;



CO3J1aBaTh TEKCTHI (PU3MUYECKOTO COAEP)KaHUS B Pa3NUYHBIX (popmartax ¢ yd4éToM HazHaueHUs WHGPOpPMALMU U IIeNEBOW ayIUTOPHH, BHIOHpas
ONTUMAIIbHYIO (POPMY NIPECTABICHUS U BU3yaIH3allHU.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

OCYIIECTBIATH OOLIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH 1S TEIBHOCTH;

pacro3HaBaTh MPEIIOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMAr4aTh KOHMIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;

IIOHUMATbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW M MHIUBHyalbHON paboThI;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUI C YUETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH Ka)IOTO YIeHa KOJJICKTUBA;

IIPUHUMATDH LEIH COBMECTHOU ACSTEIbHOCTH, OPIraHU30BbIBaTh U KOOPAMHUPOBATH JNCHCTBUS 1O €€ JOCTHKEHHUIO: COCTABIATh IUIAH ACHCTBHH,
pacrpenenars poJid ¢ ya€TOM MHEHUH yJaCTHUKOB, 00CYKIAaTh PE3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh KaY€CTBO CBOETO BKJIAJla M KAXJIOT0 YYaCTHHKA KOMaH bl B OOIIMI pe3ysbTaT [0 pa3padoTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UACH C ITO3UIIMU HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIATh ITO3UTUBHOE CTPAaTETMYECKOE IIOBEJCHME B pPAa3jIMYHBIX CHUTYyalUsX, MPOSBIATH TBOPYECTBO U BOOOpa)keHUE, OBITh
MHULUATUBHBIM.

PerynasiTuBHbIE yHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUSA
Camoopranuzanmusi:

CaMOCTOSITENIFHO OCYIIECTBIIATH IO3HABATENbHYIO JAEATEIBHOCTh B OO0NACTH (PU3UKKM M aCTPOHOMHHM, BBISIBIATH NPOOJIEMBI, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH pPEIICHUs Pacu€THBIX W KAYECTBEHHBIX 3a]ad, IJIaH BBINOJHEHUS MPaKTUYeCKod paboThl ¢ ydéTom
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U TIPEANIOUYTCHHUIA;

JIaBaTh OLEHKY HOBBIM CUTYaLIUsIM;

pacHIupsITh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;

JIeNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBAThH MIPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO SPYAUIIMH B 00JaCTH (PU3UKU, TTOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBII
YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHAIbHBII HHTEJLJIEKT:

JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM, BHOCHTH KOPPEKTHBHI B JIEATEIILHOCTD, OIICHHBATh COOTBETCTBUE PE3yJIbTATOB IIEJISIM;

BIIa/IETh HAaBBIKAMHU IMO3HABATEIHHONU PEQIIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX JNEHCTBUU W MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHMIA;

WCIOJIb30BaTh MPUEMBI pe(ICKCUU TSl OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO NMMPUHUMATDH PEIICHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MPUHUMATH ce0s1, TOHNMAasi CBOM HEJAOCTATKU M JIOCTOMHCTBA;



MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MIPH aHAJIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpouecce AOCTMKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMSI MPOrpaMMbl MO (U3HKE Al YPOBHS CpeAHEro oodiiero oOpa3oBaHHsS Y
00y4aroImuXxcst COBEPIIEHCTBYETCS YMOLMOHAIBHBIN HHTEIUIEKT, IPEANoIaraionuil copMupoBaHHOCTb:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CHOCOOHOCTh MOHUMAaTh CBOE SMOIMOHAIBLHOE COCTOSIHME, BHJIETh HANpPABIICHUS Pa3BUTUSA COOCTBEHHOUN
SMOIMOHAIBHOM c(hepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEeryJIUpOBaHUsl, BKIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTD 3a CBOE MOBEJIEHUE, CIIOCOOHOCTh a/1aliTUPOBATHCS K
SMOIMOHATBHBIM U3MEHEHHSIM U TIPOSBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

BHYTpPEHHEH MOTHUBAILIMH, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHKEHHIO 1IeJIM U yCIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JCHCTBOBATH UCXO/IS
U3 CBOMX BO3MOXKHOCTEI;

SMIATHH, BKIIOYAIOUIEH CIMOCOOHOCTh MOHHMMATh 3MOIMOHAIBLHOE COCTOSHUE JPYTHX, YYHMTHIBATh €ro HpPH OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAMBATh OTHOIIEHUS C APYTUMHU JIOJbMHU, 3a00TUTHCS, MPOSBIATH HHTEpEC U
pa3perats KOHQIHKTHL.

IHNPEAMETHBIE PE3YJIBbTATbBI

K koniy o6yuenus B 10 kiacce mpeIMeTHbIe pe3y/IbTaThl Ha 0A30BOM YPOBHE JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD y 00yUaIOIIUXCSl YMEHUI:

JEMOHCTPHPOBATh HA MPUMeEpax poiib U MecTo GU3MKU B (HOPMUPOBAHMM COBPEMEHHOW HAayYHOW KapTUHBI MHUPA, B PA3BUTHUH COBPEMEHHOM
TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKON JESITEIbHOCTHU JTIOACH;

YUUTBHIBaTh TPaHUIBl IPUMEHEHUS W3YYEHHBIX (PU3MUECKHUX MOJeNel: MaTepuajabHas TOYKa, MHEpLUalbHas cHUcTeMa OTCYETa, abCONIOTHO
TBEPJIOE TEJIO, WICATBHBIN a3, MOJEIN CTPOECHUS ra3oB, XKUIKOCTEH M TBEPIBIX TeJ, TOUCUHBIH JIEKTPUUECKUN 3apsi NpU pelIeHUH (U3NUIECKUX
3a1ad4;

pacrio3HaBaTh (pU3MUECKUE SIBIECHUS (TPOLECCHI) U OOBACHATh UX Ha OCHOBE 3aKOHOB MEXAaHUKHU, MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS
BELIECTBA U AJIEKTPOANHAMUKHI: PAaBHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHE, CBOOOIHOE NaIeHNE TEN, ABUKEHHUE 110 OKPY>KHOCTH,
MHepILys, B3auMoJieiicTBue tei, aupdys3usi, OpoyHOBCKOE JABMKEHHE, CTPOSHHUE KUJIKOCTEH U TBEPABIX TeJl, U3MEHEHHEe 00bEMa Tell NMPH HarpeBaHUU
(oxJtaXkAeHUN ), TEIJIOBOE paBHOBECHE, UCTIApEHUE, KOHIEHCAIUs, TUIaBJIEHUE, KPUCTAJUIM3AIMS, KUIIEHUE, BIaXXHOCTh BO3/1yXa, MOBBIILIEHUE J1aBJICHUS
raza Ipyv €ro HarpeBaHUHU B 3aKPBITOM COCYJE, CBs3b MEXIY IapaMeTpaMH COCTOSHUSA Ta3a B M30IPOLECCaX, IEKTPU3aLUs TEl, B3aUMOJIEH CTBHE
3apsoB;

OIMCBIBATh MEXAHUUECKOE IBUKEHUE, UCIIONB3Ys (PU3NUYECKHE BETMUMHBI: KOOpPIMHATA, IyTh, IEpeMEelIeHNe, CKOPOCTh, YCKOPEHHEe, Macca Tena,
CHJIa, UMITYJIbC TeJla, KHHETHYeCKas YHEepPrusi, MOTeHLIMaIbHAasl SHEPrus, MexaHnueckas padoTa, MEXaHWYeCKasi MOIIIHOCTh; MPU OMUCAHUH MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUN CMBICIT HCIIOJIb3YEMbIX BEJIMYMH, UX O0O3HAYEHUS U €JMHULBI, HAXOAUTh (DOPMYIIbI, CBSA3BIBAIOIINE JAaHHYIO (DU3UYECKYIO
BEJIMYUHY C IPYTUMHU BEJINYNHAMU;

OIMCHIBATh HM3YYECHHBIE TEIJIOBBIE CBOICTBA TeNl M TEIUIOBBIC SIBIECHUS, UCHOJb3yd (U3NYECKHE BEJIWYMHBI: JABIEHUE ra3a, TeMmIeparypa,
CpeIHsIsl KMHETHYECKasi SHEPIUsl XaOTUYECKOTO JBHIKEHHSI MOJIEKYJ, CPEIHEKBAAPATHUYHAs CKOPOCTh MOJEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHS
sHeprus, pabora rasza, KOXQQGHUIMEHT MOJE3HOro ACUCTBUS TEMJIOBOTO JABMraTels; MpPU ONHUCAHUM IPABHJIBHO TPAKTOBATh (PU3MUECKUH CMBICI
HCIOJIb3YEMBIX BEIMYUH, X 0003HAUYEHHUS U €IMHHULbI, HAXOJUTh (OPMYJIbI, CBA3BIBAIOLINE TaHHYIO (U3NYECKYIO BEIMYMHY C IPYTUMU BEJIUYUHAM;

OIMCHIBATh M3YYEHHBIE 3JIEKTPUUYECKHE CBOMCTBA BEIECTBA M DJIEKTPUYECKUE SBICHHS (TPOLIECCHI), HCIONB3YS (pU3MUYECKHe BEIUYHHBIL:
JNEKTPUYECKUN 3apsifl, IEKTPUUYECKOE I10JI€, HAMPSHKEHHOCTh IOJA, MMOTEHINAJ, Pa3HOCTh MOTEHIHMAIOB; IPU ONMCAHWUU MPABWIBHO TPAKTOBATh



($u3MYeCKU CMBICI MCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUCHHS U €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3UYECKYIO BEITMUUHY C
JOPYTMMHU BEIUYMHAMU;

aHAIM3UpOBaTh  (PU3MUECKHE TPOLECCHl M SIBJIEHUS, HCHOJb3ys  (PU3MUECKHMEe 3aKOHbI M INPUHLUIBL  3aKOH  BCEMHUPHOIO
tarotenus, |, Il u 1l 3akonsr HproToHa, 3aKOH COXpaHEHUsS MEXAaHUYECKOM IHEPrvU, 3aKOH COXPAHCHHS HUMITYJIbCA, MPUHIUIT CYNEPHO3ULUN CHIL,
IIPUHLIMII PABHOIIPABMSI MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, ra30BbIE 3aKOHBI, CBS3b CPEOHEH
KMHETUYECKOM JHEPrMM TEIUIOBOIO JBM)KEHUS MOJIEKYJ C aOCOJIOTHOM TeMIepaTypoil, MEpBbIil 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAaHEHUs
JIEKTPUUECKOrO 3apsia, 3akoH KyioHa, mpu 3TOM pas3indarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHHE U YCIIOBHS
(rpaHuIBl, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE ITPUHLUIIBI J€HCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB; pa3nyaTh yCIOBUSA UX OE€30IIaCHOTO MCIOJIb30BAHU S
B IIOBCEIHEBHOM KU3HMU,

BBINOJIHATh 3KCIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3UYECKUX SBJICHUH U MPOLIECCOB C UCIOJIB30BAHUEM IPSIMbBIX U KOCBEHHBIX U3MEPEHH, pu
3TOM (OpPMYIHPOBaTH MpoOIeMy/3a1ady U TUIIOTE3y Y4eOHOTO IKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHMUs, TIPOBOJIUTD
OIBIT U (OPMYJINPOBATH BBIBOJIBI;

OCYIIECTBISITH MPSMBIC U KOCBEHHbIE H3MEPEHHS (PU3MUECKUX BEIHMYUH, IPH 3TOM BBIOMPATh ONTUMAIIBHBINA CITOCOO M3MEPEHHs U UCTIONb30BaTh
U3BECTHBIE METO/bI OLIEHKH ITOTPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTU MEXIY (PU3NYECKUMHU BEJIMYMHAMH C MCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH, TP 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(bukcupoBaTh pe3yabTaThl IOJYYEHHOM 3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BUAE TaOMUIl U rpaduKOB, JelaTh BBIBOABI IO pe3yibTaTaM
HCCIIEIOBaHMS;

coOiogaTh npaBuiia 0€30MacHOro TpyJa MpH HPOBEIEHUHM HCCIEI0BAaHUM B paMKax y4eOHOIo SKCIEpHUMEHTa, y4eOHO-UCCIIeI0BaTEeIbCKOW U
MIPOEKTHOM JIEATEIILHOCTH C UCTIONB30BAaHUEM U3MEPHUTEIIBHBIX YCTPOMCTB U JTAOOPaTOPHOTO 00OPYAOBaHUS;

pemaTh pacu€THbIE 3ajauu C SBHO 33/1aHHON (hPHU3MUYECKON MOJIENbIO, UCHOb3Ys (PU3HUECKHEe 3aKOHBI U MIPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3a/la4d BBIOMpaTh (PU3NYECKYIO MOJIENb, BBIACNSTH (U3NYECKUE BEIMYMHBI M (HOPMYIIbI, HEOOXOAUMBIE Uil €€ pEelIeHUs], POBOJUTh PAcu€Thl U
OLIEHUBATh PEATLHOCTH MOJYYEHHOTO 3HauUeHHs! (PU3MUeCcKol BEINYHHBI,

pelars Ka4eCTBEHHbIE 3a/ayd: BBICTPAUBATh JIOTMYECKH HENPOTHUBOPEUMBYIO LEMNOYKY PACCYKICHHM C ONMOpoMl Ha H3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUECKUE SIBICHMUS;

HCII0JIb30BAaTh MPHU PEIICHNN Y4eOHBIX 33/1a4 COBPEMEHHbIE NH(OPMAIIMOHHBIE TEXHOJIOTUH JUIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU U
IpEeJCTaBICHUs Yy4eOHOH M Hay4HO-NOMYJIApHON MH(OpMALKH, MOTYYEHHONH U3 pa3IMYHbIX HUCTOYHMKOB, KPUTUYECKH aHAIM3MPOBATH MOJIYyYaeMYIO
nH(pOpMalLHIO;

MIPUBOANTH NMPUMEPHI BKJIaZa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYXKAIOLIET0 MUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHMA MO (PU3KMKE B MOBCEAHEBHOM >KM3HM JUIsl oOecriedeHns: 0€30MacHOCTH MpU OOpalleHu ¢ IpubopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, AJII COXPAHEHHUS 3/I0POBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHHSI B OKPYKaIOILEl Cpee;

paboTaTh B IpyIIie ¢ BHIMOJIHEHHUEM Pa3IMYHbIX COLMATIBHBIX POJICH, IUIAaHUPOBATh pabOTy IPYIIIBL, PALIMOHATIBHO PACHIPEEIATh 00S3aHHOCTH U
IUIAaHUPOBATh JI€ATEIBHOCTh B HECTaHAAPTHBIX CHUTYalUsX, aJeKBaTHO OLIEHUWBATh BKJIAJ KaXJOr0 U3 YYAaCTHUKOB TIpPYyHNbl B peElICHUE
paccMaTpuBaeMoil MpoOIEeMBI.

K koniy o6yuenus B 11 kiacce nmpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JI0JDKHBI OTpaXKaTh COPMHUPOBAHHOCTD y 00yUaIOIMIUXCSl YMEHUH:



JEMOHCTPHPOBATh Ha MpPUMeEpax poyib U MecTo (GU3MKU B (HOPMUPOBAHMU COBPEMEHHOW HAay4yHOW KapTUHBI MUpPA, B PA3BUTHUU COBPEMEHHOM
TEXHUKU U TEXHOJIOTUH, B TPAKTUYECKOHN EATEIILHOCTH JIFOJCH, IIeTOCTHOCTh M €MHCTBO (PU3MYECKON KapTUHBI MHPA;

YUUTBIBAaTh MPAHUIIBI IPUMEHEHHS U3YYEHHBIX (U3UYECKUX MOJENeil: TOUeUHbIN 3JEKTPUUECKUH 3aps, JIyd CBeTa, TOUEUHbIH UCTOUHHK CBETa,
sepHas MOJIeIb aTOMa, HYKJIOHHAsI MOJIeIb aTOMHOTO SIpa P pelIeHu  (pu3nyecKux 3aaay;

pacro3HaBaTh (pU3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBSACHITh MX HA OCHOBE 3aKOHOB JIEKTPOAMHAMHUKHU U KBAaHTOBOM (DPM3MKHU: dIIEKTpUUYECKast
IIPOBOJUMOCTbD, TEILJIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOACHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas MHIAYKLUS, ACUCTBUE
MarHUTHOI'O IOJIS HA IPOBOJHUK C TOKOM M JIBUXKYILMICS 3apsi/i, IEKTPOMarHuTHbIE KoleOaH!us U BOJIHBI, IPSIMOJIMHEHHOE paclpoCcTpaHEeHHe CBeTa,
OTpakeHHe, TpeloMIieHUe, WHTepepeHins, Audpakius U TMOJIIpU3alus CBETa, AUCHEpcus cBera, ¢orodnekrpudeckuii ddhdexr (poroaddexr),
CBETOBOE JIABJICHUE, BOSHUKHOBEHHE JIMHEINYATOrO CIIEKTpa aToMa BOJIOPOAA, ECTECTBEHHAsI U UCKYCCTBEHHAsI paAMOAKTUBHOCTD;

OIMCHIBAaTh U3YYEHHbIE CBOWCTBA BELIECTBA (3JIEKTPUYECKHE, MATHUTHBIC, ONTUYECKUE, DJIEKTPUUYECKYIO IPOBOJUMOCTh Pa3IUYHBIX Cpea) U
3JIEKTPOMArHUTHBIE SIBJIEHUS (IPOLIECCHI), MCIOJIB3YS (U3NYECKHE BEIMYMHBI: 3JIEKTPHUECKUI 3apsj, CHJa TOKAa, JIEKTPUUECKOE HaIpsKEHHE,
AJIEKTPUUYECKOE COMPOTUBIICHUE, PA3HOCTh MOTCHLUAIOB, 3JIEKTPOABIDKYIIAS CHIJIA, padoTa TOKA, MHAYKIMS MAarHUTHOTO TOJIA, CHMia AMIiepa, Chiia
JlopeHua, MHIYKTUBHOCTb KaTYILIKH, SHEPIHs 3JEKTPUUYECKOTO M MArHUTHOTO MOJIEH, IEepUOJl U 4acToTa KoyiebaHui B Koje0aTeIbHOM KOHTYpE, 3aps
U CUia TOKAa B IPOLECCE TapMOHUYECKUX 3JIEKTPOMATHUTHBIX KojeOaHuM, (POKyCHOE DPACCTOSSHUE U ONTHUYECKas Cuja JIMH3bI, IPU ONUCAHUU
IIPAaBUIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI UCIOJIb3YEMbIX BEIMYMH, UX O0O3HAUYEHUS M €IMHUIIbI, YKa3blBaTh (POPMYIIbI, CBSA3BIBAIOILME TAHHYIO
(U3NIECKYIO BETUYMHY C IPYTHMHU BEIINYHHAMU;

OIUCHIBATh U3YYCHHbIC KBAHTOBBIE SBJICHHS U IIPOLECCHI, UCIOb3Ysl (PU3MUECKUE BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
U 4acToTa CBEeTa, PHEPIUs M UMIYIbC (OTOHA, MEPUOJ MOIypacrajga, dHEPrusl CBSI3U AaTOMHBIX SA€p, NPHU ONHUCAHUM IPAaBUIBHO TPAaKTOBATh
(bu3n4ecKkuil CMBICI MCIIOJIb3YEMbIX BEJIMUYMH, UX 0003HAUEHUS U €AMHUIIbI, YKa3bIBaTh (JOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PM3UYECKYIO BEJIUUUHY C
JIPYTMMHU BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NUECKON BETMUHHBI;

aHAJM3UPOBaTh (PU3UUECKUE MPOLIECCHl U SBJICHHS, UCHOIb3yd (PU3MUECKUE 3aKOHBI M MPUHIUINBL: 3aK0oH OMa, 3aKOHBI MOCIIEJOBATEIBHOIO U
MapaJUIEIbHOTO COEIMHEHUSI IPOBOJAHMUKOB, 3aKOH JIKoyisa—JIeHna, 3aK0H 2J€KTPOMarHuTHONM MHAYKIUMH, 3aKOH IIPSIMOJIMHEWHOTO PacpOCTpaHEHUs
CBETa, 3aKOHbI OTPaXEHUS CBETa, 3aKOHBI NPEJIOMJICHHs CBeTa, ypaBHeHHEe OMHITelHHa Uit (HoTod(PdexTa, 3aKOH COXPAHEHUS SHEPrHH, 3aKOH
COXpaHEHUs1 UMITYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUYECKOIO 3aps/ia, 3a4KOH COXPaHEHUsI MacCOBOTO YMCIIA, ITOCTYJIAThl bopa, 3aKOH paJrOaKTUBHOIO
pacraja, Ipu 3TOM pa3iInyaTh CIOBECHYIO (JOPMYINPOBKY 3aKOHA, €r0 MaTEMATHYECKOE BBIPAXKEHHUE U YCIIOBHS (IpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OTIpeEIATh HAlPaBJIE€HUE BEKTOpA MHAYKIIMU MarHUTHOTO T10JIs IPOBOJHUKA C TOKOM, CUJIbI AMIiepa 1 cuiibl JIopeHna;

CTPOUTH M OMMCHIBATh N300pakeHHe, CO3JaBaeMOe IJIOCKUM 3€pKaJloM, TOHKOM JIMH30M;

BBINIOJHATH KCIEPHUMEHTHI 110 MCCIEA0BAHNI0 (PU3NYECKUX SIBJICHUN U MPOIECCOB C UCIOJIb30BaHUEM MIPSIMbBIX U KOCBEHHBIX M3MEpPEHUIl: npu
3TOM (GOpMYIHpOBaTh MpoOIeMy/3a1ady U TUIOTE3y Y4eOHOro HKCIEPUMEHTa, COOUpaTh YCTAaHOBKY M3 MPEJIOKEHHOI0 00OPYIAOBaHUs, TPOBOIUTH
OTIBIT U (POPMYITMPOBATH BHIBOBI;

OCYILIECTBIATH MPSMbIE U KOCBEHHbIE H3MEPEHHsI (PU3MUECKUX BEIHUYUH, IPH 3TOM BBIOMPATh ONTUMAIIBHBIN CITOCOO U3MEPEHHUS U UCTIOIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYUH C MCIIOJIB30BAaHUEM MPSIMBIX U3MEPEHUI: TPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATH
PE3yNbTaThI MOJIYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BUJI€ TAOIUI ¥ TPaQUKOB, JI€IaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIEIOBAHMUS;

coOnoaTh npaBuiIa 0€30MacHOro TpyJa MpH MPOBEIECHUH HCCIENIOBAaHUNA B PaMKax yueOHOTO HKCHEPUMEHTa, yueOHO-UCCIIEeI0BaTEeIbCKOW U
MIPOEKTHOM 1eATEIbHOCTHU C UCIIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYI0BAHMS;



pemars pacu€THbIC 337a49 C SIBHO 33JaHHON (DPM3MUECKON MOJIENbI0, UCIIONB3Ys (PM3HUECKHUEe 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAIHN3a YCIOBUS
3a/layd BBIOMPATh (PU3NYECKYIO MOJICNb, BBIICIATh (U3MUYECKHE BETUYHMHBI U (DOPMYIBI, HEOOXOAUMBIE IS €€ pPEelICHHs, MPOBOIUTh PACUEThl H
OIICHUBAThH PEATBHOCTD MOJTYYEHHOTO 3HaUCHUS (PU3UUECKON BETNUNHBI,

pelaTh KayeCTBEHHBIE 3aauyM: BBICTPAUBATh JIOTMUYECKU HEMPOTHUBOPEUUBYIO IEMOYKY PACCYXKJIEHUM C OMOpPOM Ha H3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE SBIICHUS,

HCIOJIb30BaTh MPHU PEIICHUN YI€OHBIX 3a/1a4 COBPEMEHHbBIE MH()OPMAIIMOHHBIC TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIH U
MPEACTABICHUS YIeOHOH M HAYYHO-TIOMYJSIPHOW WH(POPMAIIMH, TIOJYYSHHON M3 Pa3JuYHBIX MCTOYHUKOB, KPUTHUYECKH aHATU3UPOBATH MOIYy4aEMYIO
nH(pOpMAIIHIO;

OOBSCHITh TMPUHIMUIIBI JIEWCTBHUS MAIlIUH, TPHOOPOB W TEXHUUYECKHX YCTPOWCTB, paszinyaTh YCJIOBUS HMX OE30MaCHOTO WCIOJb30BaHHUS B
IMOBCEAHEBHOM XKU3HU;

MIPUBOIUTH IPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOEKHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MHUPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

HCIIO/Ib30BaTh TCOPETUYECKUE 3HAHMS 10 (PU3MKE B TOBCEAHEBHOM JKM3HU I 0OCCIeYeHHS O€301acCHOCTH MpU OOpalleHUuH ¢ mpuOopamMu U
TEXHUYECKUMH YCTPOUCTBAMH, JJISI COXPAHCHHUS 3JI0POBbS U COOTIOCHHSI HOPM YKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B IpyMIie C BHIMOJTHEHUEM Pa3IMYHbIX COIMATBHBIX POJIEH, MIIaHUPOBaTh pabOTy IPYIIBL, PAllIOHATILHO PaclpeeNaTh 00s13aHHOCTH U
IJIAHUPOBATh JCATEIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJCKBAaTHO OLIEHUBATh BKJIAJ KaXJOTO0 M3 YYACTHHUKOB TPYIIBI B peEUICHUE
paccMaTpuBaeMoi POOJIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3nesnoB 1 TEM IPOrpamMMsl KomnuecTBo vacos OnexTpoHHbIE (U POBLIE)
/n Beero|  KoutposbHbIe ITpakTHyeckue 0bpasoBaTenbHbIe PECypChl

paloThI paboTHI
‘Pasnen 1. DU3UKA U METOJbI HAYYHOT' O IO3HAHUA |

1.1 | ®usuka u METOABI HAYYHOTO TO3HAHUS 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

WToro mo pazaeny [EN |
[Pasnen 2. MEXAHUKA |
2.1 |KunemaTtuka 5 1 bu6mmoreka [JOK

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



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

No HanmenoBanue pa3aenoB U TeEM IPOTrPaMMBI KomnuecTBo vacoB ‘ DnekTpoHHbIe (IU(PPOBEIE)
n/m Bcero| KoHTtposbHbIE [IpakTHyeckue 0bpasoBaTeNbHbIE PECYPChI
paboThI paboThI
2.2 | [dunamuka 7 bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 ||3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
‘I/ITOFO 10 pasaeny H 18 H
‘Pa3)1e.11 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA
3.1 ||OCHOBBI MOJICKYJIIPHO-KHHETHYECKOW TCOPHH 9 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
3.2 ||OCHOBBI TEPMOJIUHAMUKH 10 1 bubmuorexa IJOK
https://m.edsoo.ru/7f41bf72
3.3 ||ArperatHble cOCTOsIHUS BeliecTBa. Da3zoBbie 5 bubmmorexa [JOK
HePeX0IbI https://m.edsoo.ru/7f41bf72
‘HTOFO 0 paszeny H 24 H
‘Pa:men 4. JJIEKTPOIMHAMUKA
4.1 |DnekTpocTaTuka 10 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41bf72
4.2 |[locTosTHHBII JICKTPUICCKHA TOK. TOKH B 12 2 bubmmorexa [JOK
Pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
‘HTOFO 110 paszueiny H 22 H
‘Pe3epBHoe Bpems H 2 H H H
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 5 I 3 [
11 KIIACC
No HaunmenoBanue pa3zienoB U TeM NporpaMMbl ’ KonnuectBo wacoB ’ DnekTpoHHbIE (IU(PPOBHIE)
n/n Bceero|  KoHTposbHBIE [MpakTHyeckue 0bpazoBaTeNbHbIE PECypCEI
paboThI paboThI
Paznen 1. QJJIEKTPOAUHAMUKA
1.1 |MaruauTtHOE TIOJIe. DIEKTPOMAarHUTHAS 11 2 3 bubanorexa [JOK
HHTYKITAS https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c

/o

No HaunmenoBanue pa3zienoB U TeM NporpaMMbl

KonnuecTtBo yacoB

DnekTpoHHbIE (IU(PPOBEIE)

Beero||  KoHTponbHEIE IIpakTHuecKue 0bpazoBaTeNbHbIE PECYPCEI
paboThI paboThI
‘I/ITOFO 110 pasaeiy H 11 H
Paznea 2. KOJIEBAHUSI M BOJIHBI
2.1 |[MexaHHWYECKHE U IIEKTPOMArHUTHBIE 9 1 bubanorexa [JOK
KOJIeOaHHsI https://m.edsoo.ru/7f41c97c
2.2 ||MexaHHYECKHE U IJIEKTPOMATHUTHBIC BOJHBI 5 1 bubanorexa [JOK
https://m.edsoo.ru/7f41c97c
2.3  ||OnTuka 10 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
‘HTOFO 0 paszeny H 24 H

‘Pa?.zle.ﬂ 3. OCHOBBI CIIEIIMAJIbHON TEOPUU OTHOCUTEJBbHOCTHU

3.1  ||OcHOBBI crieIUaIbHON TEOPUHU 4 1 bubnmoteka IHOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c

[MToro mo pasneny | 4 |

IPazien 4. KBAHTOBASI ®U3UKA

4.1 ||DneMeHTHl KBAHTOBOM ONTHUKHU 6 bu6nmmorexa [IOK
https://m.edsoo.ru/7f41c97c

4.2 ||CrpoeHue aToma 4 bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c

4.3 ||ATomMHOE AIpO 5 bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

‘HTOFO 110 paszueiny H 15 H

‘Pasuen 5. 9JIEMEHTBI ACTPOHOMHUWU U ACTPO®PU3UKHU

5.1 |[DmeMeHTHI aCTPOHOMHHU U aCTPODUZUKH 7 1 bubanorexa [JOK
https://m.edsoo.ru/7f41c97c

[MToro mo pasneny |7 |

IPazzen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 ||O6oGmaroriee MOBTOPEHUE 4 1 bubnmmoreka [IOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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No HaunmenoBanue pa3zienoB U TeM NporpaMMbl

KonnuecTtBo yacoB

‘ DnekTpoHHbIE (IU(PPOBEIE)

n/n Beero||  KoHTponbHEIE IIpakTHuecKue 0bpasoBaTeNbHbIE PECYPChI
paboThI paboThI
‘I/ITOFO 10 pasaeny H 4 H
‘PCSGPBHOC BpeMms “ 3 “ “ H
OBIIEE KOJIMYECTBO YACOB I10 68 6 7

[NPOI'PAMME

ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne Tema ypoka KonnuecTBo vacos ‘ [Hara OneKTpoHHbIE HU(POBBIE

n/n Beero|| Koutpomsasie || [paxtuueckue || M3YICHHS | 00pa3s0BaTeIbHBIC PECYPCEI

paboThI paboThI

1 ||®usnka — Hayka o npupose. Hayunbie MeTo/ipl mo3Hanus|| 1 05.09.2023 || bu6morexa [JOK
OKpY’KaloIIero Mupa https://m.edsoo.ru/ff0c32e2

2 |Pomb 1 MecTO hu3MKU B POPMUPOBAHUU COBPEMEHHOM 1 07.09.2023 | Bp6arorexa [JOK
HAayYHOU KapTHUHBI MUPA, B TPAKTUIECKON JACATEILHOCTH https://m.edsoo.ru/ff0c33e6
JIrozien

3  |Mexannueckoe nBrkenne. OTHOCUTEIBHOCTh 1 12.09.2023 | Bu6amnoreka ITOK
MEXaHHYECKOTO ABMKeHHs. [lepemenienne, CKopocTh, https://m.edsoo.ru/ff0c3508
YCKOpPECHUE

4 |BxomHasi KOHTpOJIbHAs paboTa 1 1 14.09.2023 | Bu6nmorexa [JOK

https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

No Tema ypoka KonnuectBo wacon ‘ Hara DNeKTpOHHBIE U POBHIC
/1 Beero|| Kontponbhbie || Tpaktnueckue || 13YIeHUA o0pa3oBaTenbHBIC PECYPCHI
paboThI paboThI
5 |PaBHOMEpHOE ¥ PABHOYCKOPEHHOE MPSMOIMHEHHOE 1 19.09.2023 | Bu6nmorexa IIOK
JBHKEHUE https://m.edsoo.ru/ff0c372e
6 |[CsoOomHoe masenue. Y cKOpeHre CBOOOIHOIO MaAeHUs 1 21.09.2023 | Eyomuorexa IIOK
https://m.edsoo.ru/ff0c39cc
7 |KpuBonuueitHoe apmwkenue. [IBrKeHre MaTepUaIbHON 1 26.09.2023 | Bp6amrorexa [JOK
TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
8 |[IpuHuun otHOcuTenbHOCTH [anunes. HepuuaibHbie 1 28.09.2023 | Eyomuorexa IIOK
cucteMbl oTcueTa. [lepBriit 3akon HeroToHa https://m.edsoo.ru/ff0c3be8
9 |Macca tena. Cuna. [Tpunimn cyneprosuiuu ciwi. Bropoit | 1 03.10.2023 | Bu6amorexa [IOK
3akoH HpI0TOHA 111 MaTepuaibHON TOUKH https://m.edsoo.ru/ffOc3be8
10 ||Tpernii 3axon HproTOHA /17151 MATEPHATIBHBIX TOUEK 1 05.10.2023 | Buoaunorexa [JOK
https://m.edsoo.ru/ffOc3be8
11 |3akon BcemupHoro tarorerus. Cuia Tsokectu. IlepBas 1 10.10.2023 | By6oamnoreka IIOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 ||Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 12.10.2023 | Bu6nuorexa [JOK
https://m.edsoo.ru/ff0c3e18
13 ||Cuna tpenus. Koapduuuent tpenus. Cuna 1 17.102023 | Bp6nuoreka [IOK
COMPOTHBIICHUS TIPH JIBI)KCHUH TeJla B )KMJIKOCTH WJIH ra3e https://m.edsoo.ru/ff0c3f76
14 |[[TocTynarenbHOE U BpaliaTeIbHOE ABMKCHHUE aOCOTIOTHO 1 19.10.2023 | Bu6aunoreka ITOK
TBEpIOTO Tea. MomeHT cwibl. [Tnedo cwitbl. Y ciioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Teya
15 |Mmnynbc MaTepuanbHOM TOUKH, CHCTEMbl MaTepHalbHbIX | 1 24.10.2023 | Bu6nmotexa LIOK
Touek. IMITyJibC cHiIbl. 3aKOH COXpaHCHHS UMITYJIbCa. https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBUKEHHE
16 |[PaGoTa 1 MOIIHOCTH CHJIb. KHHETHUYEeCKast SHEPTUs 1 26.102023 || pp6mmorexa [JOK
MaTepuanbHOW Touku. Teopema 00 n3MEeHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTrUun
17 |TToreHuunanpHas sHeprus. [loTeHIMAaNbHAS YSHEPTHS 1 07.11.2023 || bu6amorexa [JOK

ynpyro aepopMHpOBaHHOI NpyxuHbI. [loTeHnnanbHas

https://m.edsoo.ru/ff0c461a
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No Tema ypoka KonnuectBo wacon Hara DNeKTpOHHBIE U POBHIC
/1 Beero|| Kontponbhbie || Tpaktnueckue || 13YIeHUA o0pa3oBaTenbHBIC PECYPCHI
paboThI paboThI
‘ ‘3Hepm;1 Tesa BOJIM3K TIOBEPXHOCTU 3eMITH H
18 |[ToTeHuMAIbHBIE U HEMTOTEHIIMAIbHBIE CUiIbl. CBS3b 1 09.11.2023 | Eyomuorexa IIOK
pabOThI HEMOTEHIIHAIBHBIX CHJI C U3MEHEHHEM https://m.edsoo.ru/ff0c478c
MEXaHUYECKOM SHEPTrUH CUCTEMBI TeJ1. 3aKOH COXPaHCHHSI
MEXaHUYECKOM SHEPTUH
19 |JTabopaTtopHas pabota «VccnemoBanue cBsizu pabOThI 1 1 14.11.2023
CHJIBI C U3MEHEHHUEM MEXaHHUECKON SHEPIHH Tea Ha
IpUMEPEe PACTIKCHUS PE3HHOBOTO KI'yTa»
20 |KoutposnbHas padora o teme «Kunemaruka. JluHamuka. 1 1 16.11.2023 | Bu6nmoreka [IOK
3aKOHBI COXPAHEHUS B MEXAHHKE) https://m.edsoo.ru/ff0c4b74
21 ||OcHOBHBIE MOJIOKESHHUST MOJICKYJISIPHO-KHHETHYECKOI 1 21.11.2023 | Buoauorexa [JOK
teopur. bpoyHoBckoe nBmxkenue. Jnddysus https://m.edsoo.ru/ff0c4dc2
22 | XapakTep ABMKCHHS M B3aUMOICHCTBUS YaCTHII 1 23.11.2023
BEIeCTBAa. MOIe/Ii CTPOCHHS T'a30B, XKHUIKOCTEH 1
TBEPABIX TEN
23 |Macca monekyi. KommuecTo Bemectsa. [loctosiHHas 1 28.11.2023
ABoraapo
24 ||TertoBoe paBHOBecHe. Temrmeparypa u e€ u3MepeHue. 1 30.11.2023
[ITxama remnepatyp Llenscus
25 ||Unpeanbhsriii ra3 B MKT. OcHoBHoe ypaBHeHrne MKT 1 05122023 | Bpomuorexa IIOK
https://m.edsoo.ru/ffOc4fde
26 ||AGcomoTHAS TeMITepaTypa Kak Mepa CpeaHei 1 07.12.2023 | Bpoauroreka IIOK
KUHETHYECKOW YHEPTHH ABIKEHUS MOJICKYIL. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Knaneiipona
27 |3axom Jlansrona. T'asosbie 3aKoHbI 12122023 |
28 ||JTaboparopHas pabota «MccnemoBaHue 3aBHCUMOCTH 1 14.12.2023
MEKIy MapaMeTpaMu COCTOSHHSI Pa3pEeKEHHOTO ra3a
29 |H3ompouecchl B naealbHOM ra3e 1 ux rpaduueckoe 1 19.12.2023 | Bu6nuotexa LIOK
npe/ICTaBlICHHE https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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No Tema ypoka KonnuectBo wacon ‘ Hara DNeKTpOHHBIE U POBHIC
n/n Beero|| Kontponbhbie || Tpaktnueckue || 13YIeHUA o0pazoBaTeNbHbIE PECYPChI
paboThI paboThI
30 ||BHyTpeHHss SHEPIHs TEPMOIMHAMHUYCSCKON CUCTEMBbI U 1 21.12.2023 | Bp6amrorexa [JOK
croco0bI €€ m3MeHeHns. KoaudecTBo TEIIoTh B padora. https://m.edsoo.ru/ff0c5952
BryTpenHsist sHEpTUst OAHOATOMHOTO UCAIBHOTO Ta3a
31 |Buasl Termonepenaun 1 26.12.2023 | Byomuorexa IIOK
https://m.edsoo.ru/ff0c5¢36
32 ||V aenbHas TemioéMKocTh BemecTsa. Konuuecrso Temnorsr|| 1 28.12.2023 | Byomuorexa IIOK
npu Teruionepeaayde. AanadbatHbiil mporecc https://m.edsoo.ru/ff0c5c36
33 |[IepBblii 3aKOH TEPMOJUHAMUKH U €TI0 IPUMEHEHUE K 1 bubanorexa [JOK
U30IpoIeccam https://m.edsoo.ru/ffOc5efc
34 ||HeoOpaTuMOCTh IIPOIIECCOB B Tpupoe. Bropoii 3akoH 1 bubnmnorexa [JOK
TEPMOJIUHAMHUKHI https://m.edsoo.ru/ff0c6230
35 |[Tpunnmn aevicteus u KI1/1 TerioBoi MaIiMHbI 1 bubnmnorexa [JOK
https://m.edsoo.ru/ff0c600a
‘36 HL[I/IKJI Kapno u ero KII/] H 1 H H H H |
‘37 HQKOJIOFHIIeCKHe POOJIEMBI TETIIIOIHEPTETUKH H 1 H H H H |
38 ||O6o6maromuit ypok «MoekyspHast pusrka. OCHOBBI 1 bubnmorexa [JOK
TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
39 ||[KoHTponbHas pabota o Teme «MomnekynspHast pusnka. 1 1 bubanorexa [JOK
OCHOBBI TEPMOIHHAMUKI https://m.edsoo.ru/ff0c6a50
40 |ITapoobpazoBanue u KoHAeHcanus. Mcnapenue u kunenue| 1 bubanorexa [JOK
https://m.edsoo.ru/ff0c63b6
41 ||AGcomoTHAs U OTHOCUTEIIbHAS BIAXKHOCTD BO3YXa. 1 bub6mmoteka [IOK
Hacprmennsiii nap https://m.edsoo.ru/ff0c64d8
42 | Teépmoe teno. Kpucramnudecknue n aMmop(HbIE Tela. 1 bubanorexa [JOK
AHU30TPOIHUS CBOWCTB KPUCTAILIOB. JKUIKIE KPUCTAILTBI. https://m.edsoo.ru/ffOc65f0
CoBpeMeHHbIE MaTepUaIIb
43 |IlnaBieHHe W KpUCTAJLTU3AIMS. Y IeTbHAS TEIUIOTA 1 bu6nmnorexa [IOK
riaieHus. CyOnmumanms https://m.edsoo.ru/ff0c6708
44 | YpaBHEHHE TEIJIOBOTO OaaHca 1 bubnuoreka [{OK
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No Tema ypoka KonnuectBo wacon ‘ Hara DNeKTpOHHBIE U POBHIC
/1 Beero|| Kontponbhbie || Tpaktnueckue || 13YIeHUA o0pa3oBaTenbHBIC PECYPCHI
paboThI paboThI
N [ Inttps://m.edsoo.ru/ff0c6820)
45 | Dnektpusanus Ten. DIeKTpudeckuii 3apsia. JBa Buma 1 bubmunorexa IIOK
DIIEKTPHUYECKUX 3aPsI0B https://m.edsoo.ru/ffOc6bcc
46 |IIpoBOTHUKY, TUIICKTPUKH U TIOTYIIPOBOIHUKHU. 3aKOH 1 bubnnorexa [JOK
COXpaHECHHMSI DJIEKTPUUECKOT0 3apsiaa https://m.edsoo.ru/ffOc6bcc
47 |B3ammonetrictBue 3apsaaoB. 3akoH Kymona. Toueunsii 1 bubnunorexa IJOK
DJIEKTPUUECKUH 3apsi] https://m.edsoo.ru/ffOc6ced
48 |Hampsok€HHOCTB 3JIeKTprudecKoro mosst. [IpuHiun 1 bubmmorexa [{OK
CYIIEPIIO3UIMH DIEKTPUIECKUX Mmoeid. JIuuuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
49 |Pabota cui anekTpocraTudeckoro moss. [Torenmmarn. 1 bubnmoteka IIOK
Pa3HOCTH OTEHIHAIOB https://m.edsoo.ru/ff0c6f00
50 ||IIpoBOAHHMKY U AMAICKTPUKHU B JICKTPOCTATUICCKOM 1 bubmmnorexa [JOK
nojie. JluaaekTpudeckas MPOHUIIAEMOCTb https://m.edsoo.ru/ff0c7018
51 |9nexrpoémrocTh. KonaeHcaTop 1 bubmmorexa [{OK
https://m.edsoo.ru/ff0c7126
52 || DnexTpoéMKOCTh TUIOCKOTO KOHACHCATOpa. DHEPTHS 1 bubnuoreka [JOK
3apsKEHHOTO KOH/IGHCATOpa https://m.edsoo.ru/ff0c72c0
53 |JIaboparopHas padota "M3mMepeHne 3JIeKTPOEMKOCTH 1 1
KoHjieHcaTopa"
54 |[TpuHIMI IEeHCTBUS U PUMEHEHUE KOHICHCATOPOB, 1
KOIMUPOBAJILHOTO ammapara, CTpyHHOTO IPUHTEPA.
DJIeKTpOCTaTUUECKAs 3allUTA. 3a3EMIICHHE
AIEKTPONPUOOPOB
55 | DnexTpuYecKuii TOK, YCIOBHS €T0 CYIIICCTBOBAHMSI. 1
[Tocrosunsiil Tok. Cuna Toka. Hanpsiokenue.
Conporusnenue. 3akoH OMa 7151 yyacTka 1enu
56 ||[[TocienoBarenbHOE, TAPALICITBHOE, CMEIIAHHOE 1 bu6nmnorexa [IOK
COCJIMHECHUE TIPOBOHKUKOB. JlabopaTtopHas pabora https://m.edsoo.ru/ff0c74f0
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Tema ypoka

KonnuecTtBo yacoB

Bcero

KonTposibHbIe
paboThI

[IpakTrueckue
paboThI

Jlarta
U3y4YeHUs

DNeKTpOHHBIE U POBHIC
o0pazoBaTeNbHbIE PECYPChI

‘«I/I3yquHe CMEIIAHHOTO COCTMHEHUSI PE3UCTOPOBY

57 ||PaboTa u MOITHOCTP INEKTPHUECKOTO TOKA. 3aKOH 1 bubmunorexa IIOK
JIxoyns-Jlenna https://m.edsoo.ru/ff0c7838
58 |3akon Oma juIs MOJTHOM (3aMKHYTOM ) 3JIEKTPUIECCKOM 1 bubmmoreka [{OK
nenu. Kopotkoe 3ambikanue. JlaboparopHast pabota https://m.edsoo.ru/ffOc7ae0
«3mepenue 3/1C ucToUHUKA TOKA U €T0 BHYTPEHHETO
COTIPOTHBIICHUSD
59 ||DnmekTpoHHas MPOBOAMMOCTH TBEPIBIX METAJIIOB. 1
3aBUCHUMOCTb COTIPOTHUBIICHUS METAJLIOB OT TEMIIEPATYPHI.
CBepXxXnpoBOAMMOCTD
60 ||DmekTpuueckuii TOk B BakyyMme. CBOMCTBA IIEKTPOHHBIX 1
My4YKOB
61 |[TomynpoBOAHHUKH, HX COOCTBEHHAS M MPUMECHAS 1 bubmmorexa [{OK
npoBoauMocTh. CBoicTBa p—N-TIepexoa. https://m.edsoo.ru/ffOc84ae
[TomynmpoBoAHUKOBBIE TPHOOPHI
62 ||DmekTpuuecKuii TOK B pacTBOpaxX U pacIuiaBax 1 bubanorexa [JOK
AICKTPOJIUTOB. DICKTPOITUTHUSCKAS TUCCOIIAAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTpOIn3
63 |DnexTpudueckuii TOK B razax. CaMOCTOSITEIbHbIN 1 1 bubmorexa [{OK
HECaMOCTOSTSNIbHBIN pa3psn. Monawus. [Tnazma https://m.edsoo.ru/ff0c84ae
64 ||MroroBas KOHTpOJIbHAs paboTa 1 1 bubanorexa [JOK
https://m.edsoo.ru/ff0c86fc
65 ||O0oO0maromMiA ypoK «IICKTPOIMHAMHIKA) 1 bubnuoreka [{OK
https://m.edsoo.ru/ff0c88be
66 ||PeweHue 3agau «Dnekrpocrathka. [locTOSHHBIM 1 bubinorexa [JOK
AIIEKTPHUYECKUI TOK. TOKM B pa3iMUHBIX cCperax» https://m.edsoo.ru/ff0c8a8a
67 |KonTponbHas pabora o teme "DJIeKTpOIMHAMHKA" 1 1 bubnuoreka [{OK
https://m.edsoo.ru/ff0c8c56
68 |Pe3epBHbIil ypok. O0oOmaronuii ypok mo remam 10 1 bubnuoreka [{OK
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No Tema ypoka ‘ KonnuectBo wacon ‘ Hara DNeKTpOHHBIE U POBHIC
n/n Beero|| Kontponbhbie || Tpaktnueckue || 13YIeHUA o0pazoBaTeNbHbIE PECYPChI
paboThI paboThI
| [xnacca I [ [ Inttps://m.edsoo.ru/ff0c8féc |
(OBIIEE KOJIMYECTBO YACOB T10 ITPOT'PAMME | 68 | 5 I 3 [ |
11 KJIACC
Ne Tema ypoxka KommuecTBo yacos ‘ Hata DNeKTpOHHBIE U(PPOBbHIE
n/n Beero|| Konrponshste || paxtiueckue || H3YICHAA o0Opa3oBaTebHBIE PECYPCHI
paboThI paboThl
1 |[TocTostHHBIC MATHUTHI K UX B3aUMOJEHCTBHE. MarHMTHOE bu6mmoteka [IOK
nojie. BekTop MarHuTHOW WHAYKIWH. JIMHUY MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYyKUUU.MarautHoe noJie MpoBOJHHUKA C TOKOM. ONbIT
Opcrena. BzaumoneicTBrue MPOBOJIHUKOB C TOKOM
2 ||JTaboparopHas padota «/3ydeHne MarHUTHOTO MoJIst Katymky | 1 1 bubmorexa [{OK
C TOKOM» https://m.edsoo.ru/ffOc98fe
3 ||[leiicTBHE MAarHUTHOTO MOJISI HA MPOBOIHKK ¢ TOKOM. Cuiia 1 1 bubanorexa [JOK
Awmmepa. JlaboparopHas pabota «ccnenoBaHue neicTBUs https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM)
4 | BxoaHast KOHTpOJIbHAsS paboTa 1 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0c98fe
5 ||leficTBHE MAarHUTHOTO TOJISl HA JBMKYIIYIOCS 3apsHKCHHYIO 1 bubanorexa [JOK
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Ne Tema ypoxka KonnuecTtBo gacos ‘ Hata OneKTpOHHBIE HU(PPOBEHIE

/1 Beero|| KontponsHsre || [paxtieckue || A3YICHHA 00pazoBaTenbHbBIC PECYPChI

paboThI paboThl

‘ ancmuy. Cuna Jlopenna. Pabora cuisl JlopeHiia H H Ihttps://m.edsoo.ru/ffOC9df4 |

6 || DnexTpoMaruuTHas MHIYKIUs. [I0TOK BeKTOpa MarHUTHOM 1
naaykuud. DJ1C uHAYKIUU. 3aK0H 3JIEKTPOMarHuTHOM
naaykuuu Gapanes

7 ||JTaboparopHas pabota «lccienoBanue siBICHUS 1 1 bubnuoreka [{OK
AJIEKTPOMArHUTHOW WHTYKIHH» https://m.edsoo.ru/ff0cal50

8 |[MuayktuBHOCTD. SBieHuHe camonHayKiuu. JJC 1 bubnnorexa [JOK
CaAaMOWHIYKIIUH. DHEPTUsi MATHUTHOT'O TIOJISI KATYIIKHA C TOKOM. https://m.edsoo.ru/ff0ca600
DJIEKTPOMArHuTHOE TOJie

9 ||TexHuueckue yCTpOMCTBA M UX IPUMECHEHHE: TIOCTOSHHBIC 1
MarHUTBI, DJIEKTPOMArHUTHI, SJICKTPOIBUTATENb, YCKOPUTEIH
JJIEMEHTAPHBIX YaCTHII, MHIyKI[HOHHAS I1eYb

10 ||O6oO6maromuii ypok «MarHuTHOE 1moJie. DJICKTPOMarHUTHAS 1 bubaunorexa [JOK
HHIYKIIHS https://m.edsoo.ru/ff0cab82

11 ||[KoHTposbHas pabora 1mo TemMe «MarHuTHoe ToJe. 1 1 bu6imoteka [JOK
DJIEKTPOMArHUTHAS UHTYKITHS» https://m.edsoo.ru/ffOcad58

12 ||CBoOomHBIC MeXaHUYECKHE KosleOaHus. | apMOHHYECKHe 1 bubnuoteka [JOK
KoseOaHus. YpaBHEHHE TApMOHUYECKIX KOJICOaHUH. https://m.edsoo.ru/ffOcaf06
[IpeBpamienue sHepruu

13 |JTaboparopHas padoTa «MccnemoBanue 3aBUCUMOCTH repuoja | 1 1
MaJIbIX KOJICOAHWUH TPy3a HAa HUTHU OT JIJTMHBI HUTH ¥ MacChI
rpy3a»

14 |[KonebatenbHblil KOHTYp. CBOOOAHBIE 3JIEKTPOMATrHUTHEIC 1 bubanoreka [JOK
KOJIeOaHMsI B UIeATbHOM KoJIeOaTeIbHOM KOHTYpE. AHAOTHS https://m.edsoo.ru/ffOcb820
MEXKTy MEXaHUICCKHUMH U 3JICKTPOMArHUTHBIMH KOJICOAHUSIMH

15 ||®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B uaeambHoM || 1 bubanorexa [JOK
Koyie0aTeIbHOM KOHTYpE https://m.edsoo.ru/ffOch9c4

16 |[IpencraBienue o 3aTyxaromux KojleOaHUIX. BbIHYKIeHHBIE 1 bubnmoteka [IOK
MexaHH4deckue Konebanus. Pesonanc. BeiHyX1eHHbBIE https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIC KOJICOAHUS
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Ne Tema ypoxka KonnuecTtBo gacos ‘ Hata OneKTpOHHBIE HU(PPOBEHIE
n/m Beero|| KontponsHsre || [paxtieckue || A3YICHHA o0pa3oBaTenbHBIE PECYPCHI
paboThI paboThl
17 |[ITepemennsbIit Tok. CHHYCOUAATbHBIN TIEPEMEHHBIH TOK. 1 bubnuoreka [IOK
MOITHOCTh MEPEMEHHOT0 TOKa. AMIUIUTYIHOE U JICHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAa4YEeHUE CHJIbI TOKA U HAMPSKEHUS
18 ||Tpancdopmarop. IIpon3BoacTBo, nepenaya u norpedieHne 1
3JIEKTPUYECKON DHEPTUH
19 ||[VcTpoicTBO M MPaKTHUECKOE MPUMEHEHHUE 3JICKTPUIECKOTO 1 bubnuoteka [{OK
3BOHKA, F'eHEpaTopa MePeMEeHHOr0 TOKa, THHHUN https://m.edsoo.ru/ff0cc324
aNeKTpoIepesay
20 ||[DKkoyorHYecKre PUCKH MPH MTPOU3BOACTBE AIIEKTPOIHEPTHH. 1
KynbTypa BCIosib30BaHuUs 3JCKTPOIHEPTHUU B IIOBCETHEBHOM
KU3HH
21 |MexaHHYECKUE BOJHBI, YCIOBHS pacripocTpaneHus. [lepuos. 1 bubnnorexa [JOK
CKOpOCTh pacrpoCTpaHEHUs U JUTMHA BOJIHBI. [lonepednsie u https://m.edsoo.ru/ffOcca54
MIPOIOJIBHBIC BOJIHEI
22 |3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp|| 1 bubanorexa [JOK
3ByKa https://m.edsoo.ru/ffOcccOc
23 || DmekTpoMarHuTHBIC BOJIHBI, X CBOMCTBA M CKOpocTh. I1kana 1 bubmorexa [{OK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 |\ TIpuHIUIIBI PAIMOCBS3U U TEIICBUICHHS. Pa3BuTHe CpelicTB 1
cBsi3u. Panmonokanus
25 |[KonTtponbHas pabora «KosaeOaHus 1 BOIHBDY 1 1 bubimoteka [JOK
https://m.edsoo.ru/ff0cc6f8
26 |TIpsiMoNIMHEWHOE PACTIPOCTPAHEHUE CBETA B OJTHOPOIHON 1 bubanoreka [JOK
cpene. Toyeunslii ucTOUHUK cBeTa. JIyd cBera https://m.edsoo.ru/ff0cd350
27 ||OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHune 1 bubimoteka [JOK
n300pakeHUil B IJIOCKOM 3epKae https://m.edsoo.ru/ffOcd4e0
28 |TIpenomienue cBeta. [loHOE BHYTpEHHEE OTpaXKEHHE. 1 bubmmorexa [JOK
[TpenenbHBINA yroi MOTHOTO BHYTPEHHETO OTPaKEHHUS https://m.edsoo.ru/ffOcd7f6
29 |JTaboparopHast pabota «3mepenue mokazatesst npeaomieHust | 1 1 bubanorexa [JOK

CTCKJIa»

https://m.edsoo.ru/ff0cd67a
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Ne Tema ypoxka KonnuecTtBo gacos ‘ Hata OneKTpOHHBIE HU(PPOBEHIE
/1 Beero|| Konrponshbie || [paktuueckue || 13Y9EHHA 00pazoBaTenbHbBIC PECYPChI
paboThI paboThl
30 |JIun3bl. [TocTpoenue n3obpaxenuii B inu3e. opmyna Tonkoi || 1 bubnuoreka [IOK
JUH3bI. Y BEIUYEHHE JTHH3BI https://m.edsoo.ru/ffOcddle
31 ||JTaboparopnas pabota «MccrenoBanue cBOMCTB n300paxennii || 1 1
B JIMH3aX»
32 || Tucnepcus cBera. CnoxHbIN cocTaB Oenoro cBera. L[Ber. 1 1
JIaGopatopHnas pabota «HabmtoaeHne aucnepcun cBETa»
33 ||Mutepdepennus ceera. Judpaxius ceera. JudpakiponHnas 1 bubnnorexa [JOK
peréTka https://m.edsoo.ru/ffOced22
34 |TlomepeyHOCTh CBETOBBIX BOJIH. [Tosipu3anus cBeTa 1 bubanorexa [JOK
https://m.edsoo.ru/ffOcf02e
35 ||OnTryeckre mpuOOPBI U YCTPOMCTBA U YCIIOBUS MX 1
0€301MacHOTO MPUMEHECHHUS
36 |["paHHUIIbI MPUMEHUMOCTH KITACCUYECKON MEXaHHUKH. 1 bubanorexa [JOK
[TocTynaTel crienuanbHON TEOPUU OTHOCUTEILHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCHTENBLHOCTDh OJJHOBPEMEHHOCTH. 3aMe IcHHe BpeMeHu U || 1 bubmmorexa [{OK
COKpAIIICHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
38 ||DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM yacTuilbl. CBsi3b Macchl ¢|| 1 bubanorexa [JOK
SHEPrHel U UMITYJIbCOM. DHEPTHS TIOKOS https://m.edsoo.ru/ffOcfc68
39 |[KontpoibHas padora «Onruka. OCHOBBI crieliHaibHON Teopun || 1 1 bubnmorexa [JOK
OTHOCHUTEIIBHOCTI https://m.edsoo.ru/ffOcf6f0
40 || ®dortonbl. ®opmya [T1anka. DHEprUus U UMITYIbC GPOTOHA 1 bubnmorexa [JOK
https://m.edsoo.ru/ffOcfel6
41 ||OtkpeiTHE U uccnenoBanue porodddexra. OnbiThl A. I'. 1 bubnuoreka [{OK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 |3akoHbl hoTodPdekTa. YpaBHEHNUE DUHINTEHHA 115 1 bubimoteka [JOK
dorordpdexra. «KpacHas rpanumna» porodpdexra https://m.edsoo.ru/ff0d015e
43 || daBnenue ceta. OmbiTel [1. H. JlebeneBa. Xumuueckoe 1 bubnuoreka [{OK
JeiicTBUE CBETa https://m.edsoo.ru/ff0d04a6
44 |'TexHU4ecKUe yCTPONCTBA M MTPAKTUIECKOE IPUMEHEHHE: 1



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Tema ypoxka

KonnuectBo yacoB

Bcero

KonTponbHeie
paboThI

[IpakTnueckue
paboThI

Jarta

W3yYeHUS

OneKTpOHHBIE HU(PPOBEHIE
o0pa3oBaTesbHbIE PECYPChI

l(l)OTO&HeMeHT, q)OTOﬂaTLII/IK, COJIHCYHAasA 6aTape${, CBCTOAHUO]

|

" 3BE3N

45 |[Pewrenue 3a1a4 1o teMe «DJIeMEHThl KBAHTOBOU OIITUKN)) 1 bubnunorexa IJOK
https://m.edsoo.ru/ff0d0302
46 |Mogenb atoma Tomcona. OnbiTel Pe3epdopaa mo paccesHuio 1 bubnuoreka [{OK
a-yactull. [ImaHerapHas Mojelb aToMa https://m.edsoo.ru/ff0d091a
47 |[ocrynaTsl bopa 1 bu6mmoteka [JOK
https://m.edsoo.ru/ff0dOafa
48 |M3ny4yenue u norioiieHre (GOTOHOB IPHU MEPEX0ie aTOMA C 1 bubanorexa [JOK
OJTHOT'O YPOBHSI SHEPIMH Ha JIPyroi. Buibsl criekTpoB https://m.edsoo.ru/ff0dOafa
49 |BosHoBbIe cBOMCTBa YacTull. BonHbl e bpoiis. 1 bu6mmoteka [IOK
KoprryckymnsipHo-BOTHOBOM Ayann3m. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHY)KJICHHOE U3TTy4eHUE
50 ||OtkperTre paanoaktuBHOCTH. OmbIThl Pesepdopaa mo 1 bubanorexa [JOK
OIPEIEIICHUIO COCTaBa PaAMOAKTHBHOIO U3TyYCHHUS https://m.edsoo.ru/ff0d0fd2
51 ||[CoiicTBa anbda-, 6eTa-, raMMa-u3rydeHus. Briusaue 1
PaIMOAKTUBHOCTH HA KUBBIC OPTaHU3MBI
52 ||OTkpbITHE IPOTOHA U HEWTpOoHA. M30TomBI. ANb(a-pacma. 1 bubanorexa [JOK
DICKTPOHHBIN M MO3UTPOHHBIN OeTa-pacnaz. ['amma- https://m.edsoo.ru/ff0d1162
M3ITydeHUE
53 ||[DHeprust CBSI3M HYKJIOHOB B sjpe. SepHbIe peakiuu. 1 bubnuoreka [{OK
Snepusbiit peaktop. [IpoOiembl, TEPCHIEKTHBBI, SKOTOTHUECKUE https://m.edsoo.ru/ff0d1356
ACHEKThI AICPHON IHEPIeTUKHU
54 |[DmemeHTapHbIC YacTUIBI. OTKPBITHE TO3UTPOHA. MeTOoIbI 1 bubmorexa [{OK
HaOJIFOJICHHS ¥ PETUCTPALIMH JIEMEHTaPHBIX YyacTull. Kpyribiit https://m.edsoo.ru/ff0d0e38
cron «DyHIaMEHTaJIbHbIE B3aUMOAECHCTBUSA. EqUHCTBO
(u3nUeCcKoi KapTUHBI MUPa»
55 |Bua 3BEé3aHoro HebOa. Co3Be3aus, IpKKe 3BE3/1bI, IJIAHETHI, UX 1
BuauMoe asmxkenue. CojlHeuHas cucTeMa
56 ||Comnrie. ConHevHast akTUBHOCTh. Mctounuk sneprun CoiHila 1
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Ne Tema ypoxka KonnuecTtBo gacos ‘ Hata OneKTpOHHBIE HU(PPOBEHIE
n/m Beero|| Konrponshbie || [paktuueckue || 13Y9EHHA o0pa3oBaTenbHBIE PECYPCHI
paboThI paboThl
57 |I3BE31bI, UX OCHOBHBIC XapaKTEPUCTUKU. 3BE3 I IIIaBHON 1
[IOCJIEI0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE IPEICTABICHHS O IPOUCXOKACHUN U IBOJIIOLIUU
CouHna 1 38631
58 |Mueunsrii [Tyt — Hama ["anaktuka. [Tonoxxenue u qerkerue | 1
Connua B [N'anaktuke. ["anaktuku. Y€pHbIE ABIPHI B SApPax
raJlakTUK
59 |Bcenennas. Pasoeranue rajgaktuk. Teopust Bosbimoro B3pbiBa. 1
PenukToBoe n3nyuenue. Meraranaktuka
‘60 ‘ Heperennbie mpo06iieMbl aCTPOHOMHH H 1 H H H
61 |[KouTposbHas padboTa « DIEeMEHTbI ACTPOHOMHU U 1 1
acTpopu3nKm»
62 ||O6o0maromuii ypok. Pons ¢pu3uku u actpoHOMUU B 1
SKOHOMHUYECKOW, TEXHOJOTMYECKOM, COMATIbHOM U 3THYECKOU
cdepax AesITeNbHOCTH YeI0BEKa
63 ||O6o0maromuii ypok. Pois 1 MecTo (PM3HKH U aCTPOHOMHH B 1
COBPEMEHHOM Hay4YHOM KapTUHE MUpa
‘64 ‘ Wrorosas koHTposibHAS paboTa H 1 H 1 H H
65 ||O0o0maromuii ypok. Mecto u3nueckoil KapTHHBI MHpPa B 1
00IIIeM psITy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEICTABICHUN O IPUPOIE
66 |PesepBHbIil ypok. MarHuTHOE 1oJIe. DICKTPOMArHUTHAS 1
WHIYKITUS
67 ||Pe3epBHblil ypok. Ontuka. OCHOBHI CHIEIMAIEHON TEOPUH 1
OTHOCUTETbHOCTH
68 |Pesepubiii ypok. KBanTtoBast pusuka. DineMeHThl acTpoHoMud u|| 1 bubanorexa [JOK
acTpopHU3NKH https://m.edsoo.ru/ff0d1784
(OBLLEEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 | 6 [ 7 [ |
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