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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 6a30BOr0 YpOBHS Ha YpPOBHE CpEIHEro OOImero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWUN K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @®I'OC COO, a Takke c yd€Tom
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue mporpamMMbl 1Mo ()U3HMKE HANpaBIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatontuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATENIbHOCTHOTO Moixoa. IIporpamma no gpusuke cooTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEATU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbIE 1M U3ydeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3MKM: JIMYHOCTHBIE, MeETalmpeIMETHbIE, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

) IJIAHUPYEMbIE pe3ybTaThl OCBOCHHUS Kypca (PU3MKK HA 0a30BOM YpOBHE, B TOM
quclie IpeIMETHbIE PE3YIbTAThI M0 ToJaM 00y4YeHHUS;
. cojiepaHue yueOHoro ipeaMera « Pu3uKay 1mo rojgaM 00ydeHusl.

dusnka Kak Hayka O HamboJjiee OOmMMX 3aKOHAX MPUPOJBI, BBICTYMAas B Ka4eCTBE
y4ueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTeMYy 3HaHHil 00
okpyxatomeM wmupe. LlIKkompHBIA Kypc (PU3UKH — CHUCTEMOOOPA3YIONIMN IS €CTECTBEHHO-
HAy4YHBIX y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U
SBJICHUHM, W3y4aeMbIX XUMHUEH, Ouosiorueit, ¢usndeckol reorpadueii W acCTPOHOMHEH.
Hcnonb3oBaHue M axkTUBHOE MNpuUMEHEHHe (GU3NYECKHX 3HAHWM OIpeAesnseT XapakTep H
pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTUH B cdepe 3HEePreTUKH, TPAHCIOPTa, OCBOEHHS KOCMOcCa,
MOJIy4€HUsI HOBBIX MAaTEepPHAJIOB C 33JaHHBIMHU CBOMCTBAMHU U ApYrux. M3yueHnue Gpu3uKud BHOCUT
OCHOBHOI BKJaJ B (OpMHpPOBaHHE €CTECTBEHHO-HAYYHOM KAapTHUHBI MHpa OOy4yarouluxcs, B
(dbopMupoBaHHE YMEHUI MIPUMEHITh HAYYHBI METO/I MO3HAHUSA MPHU BBINOJIHEHUN UMU Y4eOHBIX
HUCCJIEJOBAHUM.

B ocHoBy kypca ¢pu3uku a1 ypoBHS CpeHero o01ero 00pa3oBaHus MOJIOKEH PsII UACH,
KOTOPBIE MOXKHO pacCMaTpUBaTh KakK MPUHIUIIBI €M0 MOCTPOCHHUS.

Hoes yenocmnocmu. B coOTBETCTBUU € HEH KypC SBJSETCS IOTUYECKHU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3AenoB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOU, TaK U
COBPEMEHHOU (PHU3UKH.

Hoesn cenepanuzayuu. B coOTBEeTCTBUU ¢ Hell maTepuan Kypca (GU3UKH OOBEIUHEH
BOKpYr ¢usnueckux Teopuid. Bemymmm B Kypce sBisercs (GpopMupoBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEUIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanusanus npeanoiaraet UCIoiIb30BaHHEe TYMaHHUTAPHOTO
noTeHIHana pu3n4eckoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKIMH, HDAaBCTBEHHBIMU U IKOJOTHUECKUMHU TTPOOIeMaMHu.

Hoes npuxnaouoti uanpasnennocmu. Kypc @u3uku mnpeanosaraeT 3HAKOMCTBO C
HIMPOKUM KPYrOoM TEXHUYECKUX M TEXHOJIOTUYECKUX MPUIOKEHUM HW3YyYeHHBIX TEOpUU U
3aKOHOB.

Hoes skonoeuzayuu peanusyercss TOCPEACTBOM BBEICHHS DJJIEMEHTOB COJEPIKaHUA,
MOCBSIIEHHBIX AKOJIOTHUECKUM TpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTUH, a Tak)Ke 00CYKIeHHUs MPOOJIeM PallHOHATBHOTO MPUPOIOTIONB30BaAHUS 1
IKOJIOTHYECKOM 06€30MacHOCTH.
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CrepXHEBBIMH JJIEMEHTAMU Kypca (M3UKH Ha YPOBHE CpeIHEero oOmiero oOpa3oBaHHS
ABISAIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpe HOCTPOCHHS
¢u3nveckoil TeopuH, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O IMPHPOJIE, IPAaHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
HAy4YHBIX SIBJIEHUN U IPOLIECCOB).

CucTeMHO-IeSITETFHOCTHBIN MOAX0/] B Kypce (PU3MKH peann3yercst Ipex/ie BCero 3a CuéT
OpraHu3aluy SKCIIEPUMEHTAIFHON NEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — ATO HCHOJIB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
nabopaTOpHBIX PabOT, KOTOpBIE B Tporpamme 1o (usuke 0oOBEAWHEHBI B OOLIUI CIUCOK
YUEHHUYECKUX TMPAKTUUYECKUX padoT. BrigeneHne B ykazaHHOM ImepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS W OLIEHKH, OCYHIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
rporecca UCXo/i1 U3 0COOCHHOCTEH MIaHUPOBAaHUS U OCHalleHUs kabuHera ¢pusuku. [lpu sTom
oOecrieunBaeTcs OBJIAJCHHE OOYJYAIOIMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIEIOBAaHUS 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUIOKEHHBIX THUIIOTE3.

Bonpmoe BHUMaHMe yAESETCS PEHICHNIO0 pacuETHBIX M KadeCTBEHHBIX 3a1a4. [Ipu sTom
IUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBJISTIOTCS 33]1a4M C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK ¥ WHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3zelioB. [ KaueCTBEHHBIX 3a/1ad MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWs (U3NYECKUX SBICHUH H TPOIIECCOB B
OKpYXarolenl >XKu3HHu, TpeOyromiue BbIOOpa (DU3MYECKON MOJENH ISl CUTYalldd TMPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu PI'OC COO Kk MarepHalibHO-TEXHHUYECKOMY
obecrieueHUI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKHM Ha YPOBHE CPEIHETO
o0mero oOpa3oBaHUs JIOJDKEH M3Y4aThCs B YCJIOBHUSX MPEIMETHOTO KaOWHETa (PM3MKU WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabunere
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIOBAHUE SISl BBIMOTHEHUS YKa3aHHBIX
B IporpamMMe Mo (GU3MKE YYEHHUYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
o0opynoBaHUE.

JlemoHcTpalMoHHOE 000pyAOBaHHE (OpPMHUpPYETCS B COOTBETCTBHH C MPUHIMIIOM
MUHUMAaJIbHON OCTATOYHOCTH U 00OecrednBaeT MOCTAaHOBKY IEPEUYHCIECHHBIX B MpOrpaMmMe 1o
¢bu3MKe KIIOYEBBIX JEMOHCTpAUUN i1 HCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGoparopHoe 060pyAOBaHHE Ui YYCHHUECKHX MpPaKTUYECKUX padoT (opmupyercs B
BUJIE TEMAaTUYECKHMX KOMIUIEKTOB U OOecleynBaeTcsi B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronmuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W LU(POBBIX MPHOOPOB, a Takke
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH IEJSIMU U3Yy4eHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBISIFOTCS:

. (opMupoBaHME MHTEpeca U CTPEMJICHHUs OOY4YaroLIUXCs K HAay4YHOMY H3Y4YEHHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE TMPEJCTABICHUA O HAyYHOM METOJIe TMO3HaHUS M (QOpPMHUPOBAHUE
HCCIIEIOBATENILCKOIO OTHOIIEHMSI K OKPYXKAIOIINM SIBJICHUSIM;

. (opMupoBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3y4E€HUS OCHOB
CTPOEHHUS MaTepHH U (PyHIaMEHTaJIbHBIX 3aKOHOB (PU3HKH;

. (dopMupoBaHUEe YMEHUH OOBSACHATH SBJICHUS C MCIIOJIb30BAaHHEM (PU3UUECKUX
3HAaHUH U HAYYHBIX JI0KA3aTeNIbCTB;

. (dopmMupoBaHMe TPEJICTaBIECHUM O poiau (U3MKKA UL Pa3BUTUSA  JPYrUX

€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHI.
JocTmkeHne 3THX IeNell oOecrednBaeTCsl pelIieHueM CIEAyIoNUX 3aaad B IpoIecce
M3Y4eHHUs Kypca (PU3UKU Ha YPOBHE CpPEeIHEro o0IIero 00pa3oBaHus:
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. npuoOpeTeHne CUCTeMbl 3HAHUK 00 OO0mUX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUAX, BKIIIOUYAs] MEXaHHUKY, MOJIEKYIAPHYIO (DU3HKY, SJEKTPOINHAMHKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI acTPO(UUKH;

. (dbopMupoBaHHEe YMEHHMI NPUMEHSATh TEOPETUYECKUE 3HAHHS Ui OOBSICHEHUS
(bu3nYecKuX SBICHUH B MPHPOJE M JUIA MPHHATHS MPAKTUUYECKUX PEIICHHH B MOBCEIHEBHOMN
KHU3HU;

. OCBOEHHE CIIOCOOOB PEIICHHS PA3JIWYHBIX 33/1a4 C SIBHO 33JaHHON (U3NUECKOIt
MOJICNBIO, 3a/a4, IOAPa3yMEBAIOMINX CAMOCTOSATENBHOE CO3JaHHe (PU3MUYECKOW MOJECNH,
aJICKBaTHOW YCJIIOBHUSIM 3a/1a4U;

. NOHUMaHHE (QU3NICCKUX OCHOB M MPHUHIIUIIOB JCUCTBUS TCXHUYCCKUX YCTPOHCTB
Y TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEIY;
. OBJAJICHUE METOJaMH CaMOCTOSITEIBHOTO IUIAHHPOBAHUST U TIPOBEICHUS

(GU3NYEeCKUX OKCIEPUMEHTOB, aHalW3a M HHTEpIpeTanuy HWH(QOpMAIH, OINpeneTIeHus
JOCTOBEPHOCTH MOIYYEHHOTO PE3yibTaTa;

. CO3JaHME YCJIOBHM Ui pPa3BUTHUS YMEHHH MPOEKTHO-UCCIIEN0BATENbCKOM,
TBOPYECKOM JEATEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BBI ypOBEHb) HAa YPOBHE CpeIHEro OO0IIero oOpa3oBaHUS
otBojuTcst 136 wacos: B 10 kitacce — 68 vacoB (2 vaca B Hezeno), B 11 kimacce — 68 yacoB (2
gaca B HEJIEINIO).

[Ipennaraemplii B mporpaMme mo (HU3MKe IMepedyeHb JTa0OpaTOpPHBIX M MPAKTUYECKUX
paboT sBISETCS PEeKOMEHIOBAaHHBIM, YUUTEINb JeJaeT BHIOOP MPOBEICHHUS JTa0OPATOPHBIX padoT
Y OTIBITOB C Y4ETOM WHIUBUIYAIbHBIX 0COOEHHOCTEH 00yUYaronInuXcs.

COJAEPXAHUE OBYUYEHMNUSA

10 KVIACC

Pa3znes 1. ®u3uka u MeTOAbI HAYYHOI 0 MO3HAHUS

®duszuka — Hayka o0 npupoje. HaydHble MeTOJbI MO3HAHUS OKpyKaromero mupa. Posib
AKCIIEPUMEHTA U TEOPHH B TIPOIIECCE MTO3HAHUSI PUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (PpU3NYECKUX SABICHUN M mpolieccoB. Haydunbie rumoressl. dusznueckue
3aKOHBI ¥ TEOPHH. | paHHIIBI MPUMEHUMOCTH (U3UUECKUX 3aKOHOB. [IprHITMTT COOTBETCTBHS.

Pone u mecto ¢usuku B (HopMUpPOBAaHUM COBPEMEHHON HAaydyHOW KapTHHBI MUpPA, B
MPAKTUYECKOUN JACATEILHOCTH JIFOICH.

Jlemoncmpayuu

AHajoroBble U ITU(POBBIC U3MEPHUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATUHKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBMKEHHE. (OTHOCHTEIBHOCTh MEXaHHYECKOTo JABMkeHHsd. Cucrema
orcué€ra. Tpaekropus.

Ilepemerienue, ckopocTh (CpeaHss CKOPOCTb, MTHOBEHHAas CKOPOCTb) U YCKOpPEHHE
MaTepUAIBHON TOYKH, UX MPOEKLIUU HAa OCH CHCTEMBbI KOOpAuHAT. ClI0)KEHNE NEPEMEIEHUN U
CJIOJKEHHE CKOPOCTEM.

PaBHOMeEpHOE UM paBHOYCKOpPEHHOE NpsSMOJMHEWHoe aABWkeHue. ['paduku 3aBUCMMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIIEHNS MaTEPUATIBHOM TOUKH OT BPEMEHHU.

CBoboaHOe nmajzeHue. Y ckopeHue cBOOOIHOTO HaieHHs.

KpuBonuneiiHoe nBukeHue. J[IBukeHHe MaTepualbHOW TOYKM II0 OKPYXHOCTH C
IIOCTOSIHHOM 10 MOJYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHas CKOpocThb. Ilepuon u
yactoTa oOpamieHus. LleHTpocTpeMHuTeNbHOE YCKOPEHHUE.
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Texnuueckue YCTPOMCTBA M MNPAKTUYECKOE TMPUMEHEHHE: CIHAOMETP, JIBU)KCHHE
CHapS/I0B, LICMHbIC U PEMEHHBIC MTepeIauH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALIMS KUHEMATHUYECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanme IBUKCHHIA C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue neuxenus teaa, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHnusi CBOOOIHOTO MaACHHUS.

Hamnpagnenue ckopocTH py IBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHne HepaBHOMEPHOTO JIBUKEHUS C LIEJIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHOIICHUS  MEXAY  NYTSIMH, TPOWJIEHHBIMH  TEJIOM  3a
MOCJIEI0BATENIbHBIE pPaBHBIE TMPOMEXYTKM BpPEMEHH TIPH PABHOYCKOPEHHOM JIBIDKEHUM C
HA4aJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHU MAPUKA B BA3KOM KHUJIKOCTH.

N3yuenune nBukeHus tena, OpOIIEHHOTO TOPU30HTAILHO.

Tema 2. /lunamuka

[Ipuannn otHOcurensHOCTH [amwiies. Ilepmenii 3akoH Hperorona. MHeprmaibHble
CUCTEMBI OTCUETA.

Macca tena. Cwuna. Ilpunmun cynepnio3dunuu cuid. Btopoi 3akoH Hprorona miis
MaTepuanbHOM TOUKHU. TpeTuii 3akoH HproTOHA N1 MaTepraibHbBIX TOYEK.

3akoH BceMHupHOro TsaroteHus. Cuna tsokectu. [lepas kocMudeckasi CKOpOCTb.

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

Tpenune. Bunel TpeHust (mokos, ckojbxeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBKEHHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuia conpoTUBICHUS
MIPU ABVOKEHUU TEJA B )KUJIKOCTU WM rase.

[TocTynarensHoe u BpalareabHOE JBUKEHHE a0COTIOTHO TBEPIOTO Tea.

MoOMEHT cWiIbl OTHOCHUTENIBHO Ocu BpamieHus. Ilnedo cuiibl. YcnoBus paBHOBecHs
TBEPJIOTO TENA.

TexHuueckne ycTpONCTBa M MPAKTHYECKOE INPUMEHEHHE: MOJIIIMITHUKH, JIBUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aMMOJICUCTBYIOLIUX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoxeHue cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOopMaIivu.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOABEME U MTAJICHUU.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecus TBEPAOTro Tena. Bunipl paBHOBeCHsI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenue nBuxenHus Opycka Mo HaKIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasie, OT ux JehopMalHH.

HccnenoBanue ycnoBuid paBHOBECHSI TBEPIOTO TENA, UMEIOILEr0 OCh BPAIICHHUS.

Tema 3. 3akonvi coxpanenus 6 mexanuke

Nmmynsc MaTepuanbHONM TOUKH (TeNa), CHCTEMBI MaTEPHATBLHBIX TOUEK. IMIynbC CUITBI U
M3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPaHEeHMsI UMITyJbca. PeakTUBHOE ABMKEHUE.

PaGota cuibl. MOIIHOCTE CHITBL.

Kunernueckas sHeprusi MarepuanbHOi Touku. Teopema 00 M3MEHEHWU KUHETUYECKOM
SHEPTUH.
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[MorenmmaneHass dSHeprus. [loTeHnManpHas dSHeprus ymnpyro jaeGopMupoBaHHOU
npyxuHsl. [loTeHIIManbHAs SHEPTUA TeNa BOIM3H MOBEPXHOCTH 3EMIIH.

[ToreHnumanpHble U HEMOTCHUMAIbHBIE CHIIbL. CBS3p pabOThl HEMOTEHUHUATIBHBIX CHI C
U3MEHEHUEM MEXaHUYECKOM SHEPIruU CUCTEMBI T€Jl. 3aKOH COXPAaHEHHUSI MEXaHUYECKOU SHEPIUH.

VYipyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHnueckue yCcTpoHcTBa U IMPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIN
IIACTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBIOKEHUE.

[lepexoa MOTEHIMATLHOW PHEPTUU B KHHETUIECKYIO H 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyenne abCoNOTHO HEYHNPYroro yjaapa ¢ IMOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHMEM MEXaHMUYECKOM SHEpPruM Tela Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOTO JKT'yTa.

Pasnen 3. MogiekyasipHasi Gu3MKa M1 TEPMOAUHAMHKA

Tema 1. Ocnoebl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE  TIOJIOKEHUS  MOJICKYISPHO-KHHETUIECKOW TEOPUHM U HMX  OIBITHOE
obocHoBanue. bpoyHoBckoe nsmwxkenue. [duddy3us. Xapakrep NBHKEHUS U B3aUMOIEHCTBUS
YaCTHI[ BEIIeCTBA. MoJIen CTPOCHHMS Ta30B, JKUAKOCTEH U TBEPIBIX TE U OOBICHEHHUE CBOWCTB
BEIIECTBA HAa OCHOBE ATUX Mojeneld. Macca u pa3mepbl Mosekyn. KosundecTBo Bemiecta.
[Toctrostnuas ABorazapo.

TemmoBoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Lenscus.

Mognens uaeanbHOTO raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKON TEOpUHU
UJeaNbHOTO Ta3a. AOCONIOTHas TeMIepaTypa Kak Mepa CpeAHEeW KHHETHYECKOW JHEpPruu
TEIUIOBOTO JBWXKEeHMs dactul ra3a. lllkama temmnepatyp KensBuHa. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akon [dansrona. M3omponecchl B UaeaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. ['paduueckoe npepcraBieHrue U30MPOIIECCOB: U30TEPMA,
n30xopa, u3obapa.

Texuuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThI, [OKa3bIBAIOLIUME JUCKPETHOE CTPOEHHE BEIIECTBa, (oTorpaduu MoKy
OpPraHUYECKUX COCAMHEHUN.

OnpiTel 0 AU PY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSL.

Mopgaens onbita [TepHa.

OnbIThL, JOKA3bIBAIOIIUE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOTO B3aUMOEHCTBHUSL.

Moaens, WILTIOCTPUPYIOIIAs MPUPO.Iy JaBJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS UJICATbHOTO T'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3JyXa B KJIaCCHOW KOMHATe€ Ha OCHOBE M3MEpEeHu 00b&éMa
KOMHAThI, JaBJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMy COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonuHamuueckass cucteMa. BHYTpeHHsIsl SHEprusi TepMOJAMHAMUYECKON CUCTEMBI U
criocoObl e€ m3MeHeHus. KonmndyecTBo TErioTsl U pabota. BHyTpeHHsIs SHEPTUs 0JHOATOMHOTO
uJeanbHOTO Ta3a. Buasl Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIMS, U3NTydeHUE. Y JelibHast
TEMI0EMKOCTh BellecTBa. KoaudyecTBo TEIIoThl IpH TEIUIONEpeIaye.
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[Monsitue 06 ammabatHoM mpouecce. IlepBelii 3akoH TepmoauHamMuKu. [IpumeHenue
MIEPBOTO 3aKOHA TEPMOIUHAMUKH K M3ompoueccaM. I'paduueckas natepnperarys paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TemoBbie MamnHbl. [IpuHnune! nefcTBUs TerioBblX MamuH. [IpeoOpasoBanust s3HEprun
B TEIJIOBBIX MammHax. Koag¢umuent noneznoro neiicteus TemioBoil mamuusl. Hukn Kapao n
ero Ko GHUIMEHT MOJIE3HOTO NEHCTBUSA. DKOJIOTUIECKUE MTPOOIEMBI TETIOIHEPTETHKH.

TexHuueckue yCTpOHCTBA M HPAKTUYECKOE IPUMEHEHHE: JIBUraTelb BHYTPEHHETO
CropaHusi, OBITOBOM XOJIOIMIBHUK, KOHHIIMOHEP.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEW HSHEPTHU Teja NMPU COBEPUICHHH DPAa0OTHI: BBUIET MPOOKH H3
OYyTBUIKM TIOJl JEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue >upa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOJEMOHCTPAIINS).

N3menenne BHyTpeHHEH sHepruu (TemMmepaTypbl) Teja Ipy Terionepeaaye.

OneIT 10 aguabaTHOMY PacHIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenune ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBanne u KoHjeHcanus. IMcnapenme wu  kumenue. AOCONIOTHAs |
OTHOCHTEJIbHAS BIIAXXHOCTh BO3ayxa. HacklmeHHbIN Tap. YaenpHas TErioTa mapooopa3oBaHus.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT J1aBJIEHUSI.

TBépnoe Ttemo. Kpucramumueckue u amopdHble Tena. AHHU30TPOIUS CBOWCTB
kpuctayoB. Kunakue kpucramibl. CoBpeMeHHble MaTepualibl. [1naBneHre M KpucTalmIu3anus.
VY nenbHas Terora miaBiaeHus. Cyoaumarnus.

YpaBHEHHE TEIUIOBOTO OasiaHca.

TexHnueckre yCTpOWCTBA M INPAKTHYECKOE MPUMEHEHUE: THUIPOMETP M ICUXPOMETD,
KAJIOPUMETP, TEXHOJOTMHM IIOJYYEHHMsS] COBPEMEHHBIX MAaTepUalioB, B TOM  YHCIIE
HaHOMAaTepHUaloB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBILLIEHHBIX [1APOB.

Kunenue npu NOHWKEHHOM JaBJICHUMU.

CriocoObl U3MepeHus BIKHOCTH.

Habmonenue HarpeBanus 1 IiiaBjieHUs KPUCTALTNYECKOTO BELIECTBA.

JleMoHCTpanys KpucTauioB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepeHune OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pa3znea 4. DiiekTpoauHaMHKA

Tema 1. dnekmpocmamuka

OnexkTpuzauus Tel. OJIEKTpUYECKUM 3apsn. /JIBa Buga DJIEKTpUUYECKUX 3apsoB.
IIpoBOIHUKH, TUANEKTPUKH U MOJYIIPOBOJIHUKH. 3aKOH COXPAHEHUS MIEKTPUYECKOTO 3apsa.

Bs3aumopneiicteue 3apsanoB. 3akoH Kynona. TodeuHblli  2neKTpUYECKU  3aps.
Onexrpuueckoe mnoJie. HanpsokéHHocTe anektpuyeckoro mnois. llpuHnun cynepnoszunnn
AIEKTPUYECKUX MOJIEH. JINHNN HANPSYKEHHOCTHU IEKTPUUECKOTO MOJIS.

PabGora cun anekrpocratuyeckoro rmouis. IloreHiman. PasHocTh NOTEHIMANOB.
IIpOoBOIHUKYN M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM MoJI€. JM3IeKTpUUeCcKas IPOHULAEMOCTb.

OnektpoéMkocTb. KonpeHcarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJAEHCATOpa. DHEPrus
3aps’KEHHOI0 KOHJIEHCATopa.

TexHudeckne yCTpONCTBA M IPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAsl 3alluTa, 3a3eMJICHHE DIIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyWHBINA IIPUHTED.
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Jlemoncmpayuu

YeTpoUCTBO M IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmoneicTBue Ha’EKTPU30BAHHBIX TEI.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DNeKTpOoCTaTUYECKas 3alIuTa.

JIMBIIEKTPUKH B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa OT IUIOIAAW IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DOHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwtii Inekmpuueckuil mox. Toku 6 pa3iuunvix cpeoax

DNEeKTPUYECKUM TOK. Y CJIOBHS CYIIECTBOBAHHUSA AIEKTPUUECKOTO ToKa. ICTOYHMKHM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa a5 ygacTka LETH.

DnexTpuyeckoe COIIPOTHUBIICHUE. VYaensHoe COTIPOTHUBIICHHE BEIIECTBA.
[TocnenoBarensHOE, MapaUIETbHOE, CMEIIAHHOE COEAMHEHNE TIPOBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlkoyns—JleHia. MOIHOCTE AIEKTPUIECKOTO TOKA.

DNEeKTpOABUKYIIasi CHJIa U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHHMKA TOKa. 3akoH Oma
JUIS TIOJTHOM (3aMKHYTOI1) anexkTpuyeckoil nenu. KopoTkoe 3aMbIkaHue.

DONeKTpoHHAss TPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTH  COMPOTHBIICHHS
METAJUIOB OT TeMIiepaTypbl. CBEPXIIPOBOINMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[NonynpoBoanuku. CoOCTBEHHass W MpPHUMECHas MPOBOJUMOCTh IOJIYIPOBOJHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKUII TOK B PAcTBOpax M pacillaBax »3JEKTPOJUTOB. DJIEKTPOIUTHYECKAS
JUcconmanus. JIEKTPOIU3.

DNeKTpUYecKril TOK B razax. CaMOCTOSATENbHBIM M HECAMOCTOSTEIbHBIN pa3psi.
Momnnus. [Tnazma.

TexHuueckne yCTpOMCTBA M NPAKTUUYECKOE IPUMEHEHHUE: aMIIepMETp, BOJBTMETP,
peocTar, HMCTOYHHMKHM TOKa, 3JIEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MIOJIYIPOBOJHUKOBBIN IMO, FaIlbBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh COIPOTHUBIICHUS LUJIMHAPUYECKUX IMPOBOJHUKOB OT JUIMHBI, I[UIOLIAJAH
MOINIEPEYHOI0 CEYEHUsI U MaTepHraa.

CMelaHHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe m3MepeHue HNIEeKTPOABMKYIEH cuibl. KOpOTKOE 3aMblKaHUE TajbBaHUYECKOIO
3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AYXa.

OIHOCTOPOHHSISE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnune cMemaHHOro COeAMHEHUSI PE3UCTOPOB.

N3mepenue HIEeKTpPOABMKYILIEH CHJIBI HMCTOYHMKA TOKa M €ro  BHYTPEHHErO
CONIPOTHUBIICHHUSL.

Habmonenue snextponusa.

MexnpeamerHbie CBA3U
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Nzyuenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C Y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMH MAaTE€MaTHKH, OHOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemnusie nonamus, CBS3aHHBIE C M3yYCHHEM METOJIOB HAYYHOTO IO3HAHMS:
SBJICHUE, Hay4YHbId (akt, rumore3a, Qu3uveckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHUE,
AKCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHue CHCTEMBl ypaBHEHWH, JuHEHHas (QyHKOus, mapabona,
runep0oIIa, uX rpapuKN ¥ CBOHCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPhl M HMX IPOCKIHWU HAa OCH
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusn: Mexanndeckoe JBIKEHUE B JKUBOU Npupoae, muddysus, 0CMOC, TEII00OMEH
KHUBBIX OPTaHU3MOB (BHJIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeI, JKUAKOCTEH M Ta30B, JJIEKTPHUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHYECKAS TUCCOLIUAIINS, TaIbBAaHUKA.

T'eoepagpus: BIaxxHOCTH BO3/IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozus: npeodbpazoBaHue JABMKEHUN C UCHOJIb30BAaHUEM MEXaHHM3MOB, YUET TPEHUS
B TEXHHKE, IMOJANIMITHUKH, WCIOJIB30BAHUE 3aKOHA COXpAaHEHHS WMITYJbca B TEXHHKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHusi, mapoBass TypOuHa, OBITOBOM
XOJIOJMITFHUK, KOHIUITHOHED, TEXHOJIOTUH TOJTy4eHHSI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCIIE
HAaHOMATEepHAJIOB, U  HAHOTEXHOJIOTHH,  DJJEKTpPOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM TPUHTEP, OJIEKTPOHArpeBaTeIbHBIE  MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHL, TATbBAHUKA.

11 KVIIACC

Pasznena 4. DiiekTpoauHaAMHKA

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUSA

[TocTrosiHHbIE MarHuUTHl. B3anmoneicTBHE MOCTOSIHHBIX MarHuTOB. MarHuTHoe mnoJe.
Bekrop marautHoM uHAYKIMU. [[pyuHIUIT Cyneprno3uiui MarHUTHBIX ToJied. JIMHUKM MarHUTHOM
nHAyKuuu. KapTrHa nTuHUN MarHUTHOM MHIYKIUMU T10J1S1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHOe noje npoBoAHMKa ¢ TOKOM. KapTuHa NMHUN MHAYKIMM MArHUTHOTO MOJIA
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NpOBOIHUKOB C TOKOM.

Cuna Amrmepa, €€ MOyJIb U HalpaBIICHUE.

Cuna Jlopenua, e€ Monayap M HampaBieHHE. J[BH)KeHHE 3apsKEHHOM YacTHULIbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopena.

SIBneHue HNEeKTPOMAarHUTHOM uWHAYKUMH. I[loTOK Bekropa MarHUTHOMW WHIYKIIUH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe snexktpuyeckoe mnosie. DIEKTPOABMKYIIAs CHJIa WUHAYKUIUMUA B IPOBOJHHKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnyKkTUBHOCTD. SIBJIE€HUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuueckre YCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: IOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOBUTATENb, YCKOPUTEIN 3IE€MEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS NEYb.

Jlemoncmpayuu

OmneIT Opcrena.
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OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMY MarHUTHOTO IOJIA.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOU MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBUKYLIEH CUJIBI MHAYKLUHUN OT CKOPOCTH MU3MEHEHHUS] MarHUTHOTO
MOTOKA.

SIBneHne CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKU C TOKOM.

WccnenoBanue neficTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBiI€HUS IEKTPOMarHUTHOM MHIYKIINH.

Paznen 5. Kosebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHvle KOae0anus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHE KoJsiebaHus. [ apMoHHMUYeckue
konebOanus. Ilepuon, uwacrora, ammautyga U (asa koneOanuil. [IpyXKMHHBI MasATHUK.
Maremaruueckuil MasTHHK. YpaBHEHHE TapMoOHHWYeckux Kosiebanuil. [IpeBpaienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpbiii koHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIE KOJEOAHWS B HJICATHHOM
KOJIeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYECKUMH M DJICKTPOMArHUTHBIMU
kosebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUHM B HACATHHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxammux KojaeOaHUsIX. BoIHY)IeHHBIE MEXaHUYECKHE KOJICOaHMsI.
Pe3onanc. BeiHyX1eHHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

ITepemennbiii Tok. CHHYCOUIabHBIM MEPEMEHHBIA TOK. MOIIIHOCTh TEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAYEHNE CUJIBI TOKA U HAMIPSDKEHUS.

Tpancdopmarop. IlpousBoacTBo, nepegadya u MOTPEOICHUE JJICKTPUUECKOW SHEPTHUH.
DKOJIOTHYECKHE PHUCKH TIPH TPOU3BOACTBE dJICKTpodHepruu. KymnbTypa HCHOIb30BaHUS
AJIEKTPOIHEPTUH B TIOBCEAHEBHOM JKH3HU.

TexHuueckre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHE: DJIEKTPUUYECKUNM 3BOHOK,
reHepaTop NEPEeMEHHOTO TOKa, JIMHUHU JIEKTpoIepeaay.

Jlemoncmpayuu

UccnenoBanne  mapameTpoB — KojeOaTesNbHON ~ cuUCTeMbl  (MPYXKUHHBIA WX
MaTeMaTHYEeCKUI MasTHHUK).

Habmronenue 3aTyxaromux KoueOaHuii.

HccnenoBanue cBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Hab6nronenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmunorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKa U HANpsSOKEHWsT OT BpPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOaHUIA.

Pe3onaHc mpu mocnenoBaTenIbHOM COEAMHEHUM PE3UCTOPA, KATYIIKH MUHIAYKTUBHOCTH U
KOHJIEHCATopa.

Mogenb TUHUAN 3IEKTPONepeIauH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue 3aBUCHMOCTH MEPUOA MAIIbIX KOJIeOaHU rpy3a Ha HUTH OT JJIMHBI HUTH
Y MaccChl Tpy3a.

HccnegoBanue MepeMEHHOTO TOKa B IENM U3 TOCIEIOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOpa.
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Tema 2. Mexanuueckue u 31eKmMmpoMazZHumHble 60JIHbL

MexaHnyeckue  BOJIHBI,  YCIOBUA  pacnpocTpaHeHus.  llepuon. Ckopocthb
pacrpocTpaHeHusl W JUIMHA BOJHBL. llomepedynple W mpojoibHBIE BOJHBEL MHTepdepeHuus u
TUPPAKIHST MEXaHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. I'poMKkoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DONEeKTpOMarHUTHBIE BOJHBL. Y CIOBUS M3JIy4€HHUs AIEKTPOMAarHWTHBIX BOJIH. B3aumHas
opueHTanusi BekTOpoB E, B, V B anekTtpomaruutHOi BojHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXXCHHE, TMpeIOMIICHHEe, TMoysgpu3anus, audpaknus, uaTepdeperuus. CKOpocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3neKTpOMarHUTHLIX BOJIH. [IpMMeHeHNe 37eKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEeIbl.

TexHuueckre yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: MY3bIKAIbHBIE WHCTPYMEHTHI,
yJIbTPa3ByKOBash JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaJuoONpUEMHHK, TEJIEBU3O0D,
anTeHHa, Tenepon, CBY-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomeecs Teno kak HCTOYHHK 3BYKa.

Habntonenue oTpaxkeHus 1 MpeoMIIEHUSI MEXaHUYECKUX BOJIH.

Habntonenue nuntepdepeHunu v Juppakiiii MEXaHUUYECKHUX BOJIH.

3BYKOBOM PE30HAHC.

Habnionenue cBsi3M I'pPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
KoJIeOaHUH.

HccnenoBanue CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH: OTPaK€HUE, MpEIOMIICHHE,
noJsipu3ans, Judpakius, “HTepdepeHITns.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsMonuHEHOE pacnpoOCTpaHEHHE CBE€Ta B OJIHOPOJHOU
cpene. JIyd cBera. ToueuHbIli HICTOYHUK CBETA.

Otpaxkenue cBera. 3akoHbl OTpaxkeHHs cBeTa. [locTpoeHue n300pakeHUN B IIOCKOM
3epKaJie.

[Ipenomnenne cBeta. 3akoHbl TMpejoMiieHHs cBeTa. AOCOJIIOTHBIN IOKa3aTeib
npenomiienus. llomHoe BHyTpeHHee oTpakeHue. IIpenenbHbI Yroja MOJHOTO BHYTPEHHETO
OTpaKCHHUS.

Jucnepcus cera. CrioskHBINA cocTaB Oenoro ceera. L[Ber.

Cobuparonue u pacceuBaromue JIUH3BL. ToHkas auH3a. DOKYCHOE pacCTOSHUE H
ONTHUYECKas cuiia TOHKOW JNUH3BL [locTpoeHne n3o0pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. opMyna TOHKOU JIMH3BL. YBEIUYEHHE, JABAeMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON OTITUKH.

BonnoBas onrtuka. HaTepdepenuus ceta. KorepeHTHble HMCTOUHUKU. Y CIOBUS
HaOIOICHUS] MAKCHUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOT€pPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakumoHHas pemérka. YcloBUE HAOMIOAEHUS TIABHBIX
MaKCHUMYMOB TIpY TIaJICHUH MOHOXPOMATHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[lonspu3zanus ceera.

Texnudeckne ycTpoiicTBa M MpaKTHYECKOE IMPHUMEHEHUE: OYKH, Jyma, ¢oToamnmapar,
MPOEKIIMOHHBIA  ammapar, MHUKpPOCKOI, TEJEeCKOI, BOJOKOHHAs OMNTHKA, JU(pPaKIHOHHAS
peméTKa, MoJISpOUI.

Jlemoncmpayuu

[IpsimosmHENHOE pPacIpOCTpPaHEHUE, OTPaXEHUE U IpernoMmieHue cBera. Onrudeckue
pUOOPHL.

[TonHoe BHyTpeHHEE OTpaxkeHrne. Moiens CBEToBOA.
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HccnenoBanue cBOWCTB N300pakKeHUM B JTMH3aX.
Mojienu MUKPOCKOTIa, TeIEeCKOIa.

Habmonenne naTepdepeHum cBera.

Hab6monenue nudpakimu ceera.

Habmonenue nucnepcun cBera.

[TomydeHue cekTpa ¢ MOMOIIBIO TPU3MEI.
[Tonyuenue cnekTpa ¢ HOMOLIbIO AUPPAKIIUOHHON PEILIETKH.
Habnronenue mossipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
W3mepenne nokaszaress IpeloMIICHHUS CTEKIA.
HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.
HaGnronenue aucnepcun certa.

Pa3jnen 6. OcHoBBI cienaIbHOM TEOPUN OTHOCUTEIbHOCTH

I'paHnIBl NPUMEHMMOCTH KJIAaCCUYECKOM MexaHWKH. llocTynarsl cnienualbHON TEOpPUHU
OTHOCHUTEIIBHOCTH: HHBAapUAHTHOCTh MOJYJs CKOPOCTH CB€Ta B BaKyyMme, IPUHLUII
OTHOCHUTEJIBHOCTH DWHIITEHHA.

OTHOCUTENBHOCTHh OJTHOBPEMEHHOCTH. 3aMeUIEHNE BPEMEHU U COKPAILICHNE JUTVHBI.

OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.

Pasznea 7. KBantoBas pusuka

Tema 1. dnemenmul KGAHMOBOU ONMUKU

®dotonbl. Dopmyna [Inanka cBs3u 3HEprUu (POTOHA C €r0 YaCTOTOW. DHEPTUS U UMITYIIbC
(dhoToHa.

OtkpeiTne u wucciuenoBanue (orodddexra. OmbiTel A. I'. CronetoBa. 3aKOHBI
dboTtorddekra. YpaBuenue DitnmreitHa as hotoddpdexra. «KpacHas rpanuma» horodddekra.

JlaBneaune cBeta. OnbiTel 1. H. JIeOGenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

Texuuueckue yCTpoOHCTBAa M IMpaKTUYECKOe MpUMEHEeHHE: (POTo3aeMeHT, (OTOAATUUK,
coJIHEeYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doTo3(hPeKT Ha yCTaHOBKE C IIMHKOBOU TJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETo GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -uactuil. [lnanerapnas
mozens aroma. [loctymnatel bopa. M3nyuenue u normnomieHne (GOTOHOB IpU MEPEXoje aroma ¢
OJIHOTO YpPOBHS »HEpruM Ha Jpyroil. Buapl cnektpoB. CHeKTp ypOBHEH SHEpruu aroma
BOJIOpOJA.

BonnoBble cBolicTBa yactull. Bosnsl e bpoiinsa. KopryckynsipHO-BOJIHOBOH Tyaan3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYEHHE.

TexHuueckue yCTpONCTBA U MPAKTHUUYECKOE MPUMEHEHHE: CHEKTpPaJbHBIA aHau3
(ciekTpocKkoM), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI Jla3epa.

Habmroenne nuHeHyaThX CIIEKTPOB M3ITyUCHUS.

Jlazep.
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Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habmroienue TMHEHYaToro CeKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JIOKA3bIBAIOUIME  CJIOXHOCTb  CTpoeHus  sjapa.  OTKpeITHE
panuoaxktuBHOCTH. OmBITEI Pe3epdopaa mo onpeneneHuio cocraBa pauoakKTUBHOTO M3IIyYCHHS.
CgoiicTBa anbda-, 6era-, raMMa-u3iaydeHus. BiusHue paIuoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.

OTtkpeiTHEe TIpoTOHAa M HeWTpoHa. Hykmonnas monens smpa [eiizenOepra—lBaHeHKO.
3apsia sanpa. MaccoBoe uuncio siapa. M3oTomnsl.

Anbda-pacniaa. DNeKTPOHHBIA W TIO3UTPOHHBIN Oera-pacman. ['amma-u3irydeHue. 3aKoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBSI3M HYyKJIOHOB B sizipe. SnepHbie cuitbl. Jleekt Maccsl siapa.

SAnepHble peakuuu. Jlenenre U CUHTE3 SEp.

SAnepusiii peaktop. Tepmosinepuslii cuHTe3. IIpoOneMbl MW NEPCHEKTUBBI SACPHOU
SHEPreTUKU. JKOJIOTUYECKUE aCTIEKThI AEPHOI SHEPTreTHUKU.

OnemeHTapHble yacTUllbl. OTKpPBITHE MO3UTPOHA.

MeTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHL.

®yHaMeHTalIbHble B3auMo/ieiicTBusl. EqMHCTBO pr3nueckoil kKapTUHBI MUpa.

Texnuyeckue ycTpoicTBa M MpaKTHUECKOE MPUMEHEHUe: NO3UMETp, kaMmepa Buibcona,
SIEPHBIN PeaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKHU

OTtanbel  pa3BUTHUS  acTpoHOMUHU. [IpukiamHoe W MHPOBO33PEHUECKOE 3HAYEHUE
ACTPOHOMMUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKUe 3BE3IBI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ConHevyHas cucTema.

Counnie. CoJsiHeuHast akTUBHOCTh. Mcrounuk sueprum CosHua u 3BE3A. 3BE3ABI, MX
OCHOBHBIC XapaKTePUCTHKU. JlHMarpamMma «CHEKTpajdbHbIA KJIACC — CBETUMOCTBY». 3BE3[IbI
IJaBHOM MOCIEAOBATEILHOCTH. 3aBHUCHMOCTh «Macca — CBETUMOCTBY [IJisd 3BE3J TIJIaBHOM
MocJieIoBaTeIbHOCTH. BHyTpeHHee cTpoeHne 3BE3N. COBpEeMEHHBIE MPEJICTABICHUS O
MPOUCXO0XKACHUU 1 BOJIIOIMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3.

Mneunsiii Ilyte — nHama [Mamaktuka. Ilonoxenne u newxenune ConHua B ['anmakTuke.
Tunsl ranakTuk. Paguoranaktuku v kBa3zapbl. YEpHBIE ABIPHI B JIpax rajlakTUK.

Bcenennas. Pacmiupenue Bcenennoi. 3akon Xa0O06ma. PasbOeranue ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

MacmrtabHas cTpykTypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo06ieMbl aCTpOHOMUH.

Yuenuueckue nabnroodenus

Habmtonenust HeBOOPYXEHHBIM IJ1a30M C HCIIOIH30BAHHEM KOMIBIOTEPHBIX MPHUIIOKEHUN
JUI OTIpeJIeNIEHUs TIOJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIEC CO3BE3/IHS
CeBepHOro nojymapus u sipkue 3BE3/IbI.

Hab6monenus B Teneckon JIynsl, mianer, Mneunoro Ilyrtu.

O0o0marniee noBTOPEHUE

Ponp ¢u3uku U acTpOHOMHHM B JKOHOMHYECKOHM, TEXHOJIOTHYECKOW, COLMATbHOU H
ITHYECKON cdepax MesATeNbHOCTH 4YeNOBeKa, pOlb W MeCTO (U3UKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4YHOW KapTHHE MHpA, POJb (UIMYECKON Teopur B (QOPMHUPOBAHUU
MpeICTaBICHU 0 (PU3UUYECKOI KapTUHE MUPa, MECTO (PU3NUECKON KapTHHBI MUpPa B 00IIEM PsiTy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O PUPOIE.
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MexnpeameTHble CBSI3U

Nzydenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce OCYIIECTBISETCS C Y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnusie nonamus, CBA3aHHBIE C MU3YYCHHEM METOJIOB HAYYHOTO IO3HAHMS:
SBIICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, Teopus, HaOIroneHHeE,
AKCHEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUe (DYHKIMH: CHHYC,
KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBl M HX
MPOEKIIMK Ha OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB, NMPOW3BOJHBIC JIEMEHTAapHBIX (DYHKIWH,
MIPU3HAKU NI0J100UsI TPEYTOJIbHUKOB, OIIPEIEICHHE TUIOIIA/IU IUIOCKUX QUryp U 00bEMa Ted.

buonocus: snextpuyeckue sBIEHUS B KUBOW NpUPOJE, KojieOaTeabHbIE JBIKEHUS B
KUBOHM NpUpoJe, ONTUYECKHE SIBJICHHUS B JKMBOM Mpupoje, ACWCTBUE paJuallud Ha >KUBbIE
OpraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYN, KpUCTAJJIMYEcCKas CTPYKTypa TBEPIBIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOH PEIIETKH, CIIEKTPaIbHbIN aHaIu3.

l'eoepagpus: MarHUTHBIE TIOJIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX Py, poToChEMKA 3eMHOM
MTOBEPXHOCTH, IIPECKA3aHNE 3eMIIETPICEHUH.

Texuonozus: MMHUN 3JEKTpOIEpeiad, TeHEpaTop NEPEMEHHOTO TOKa, 3JIEKTPOIBUTATEb,
WHIYKIIMOHHAs Te4b, pajap, paJuoNpHEMHMK, TeJeBH30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAas ONTHKA, COJIHEYHasl OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O ObPA30OBAHUA

OcBoenne yuebHoro mpeamera «du3nka» Ha ypoOBHE CpelHEro oO0mero oopa3oBaHHs
(6a30BBII  YpOBEHB) JOHKHO OOECTIEUUTHh  JIOCTHKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX M MPEAMETHBIX 00pa30BaTeIIbHBIX PE3YIIHTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUs ydeOHOro mnpeamera «Du3uka» AOJDKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTh O0YJaOIIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEH
MO3HIMCH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHUEHTAIMH, TO3UTHBHBIX BHYTPEHHHUX
yOCIKIACHHUH, COOTBETCTBYIOIIUX TPAAUIMOHHBIM  I[EHHOCTSAM  POCCHUCKOrO  OOIIECTBa,
pacIIMpeHne KU3HEHHOTO OIbITa M OMbITA JCATEIBHOCTH B MPOIECCE PeaU3allid OCHOBHBIX
HaIMpaBJICHUH BOCIUTATEIbHON AEATEIBHOCTH, B TOM YKCJIEC B YACTH:

1) rpaskIaHCKOro BOCHHTAHMSI:

COPMUPOBAHHOCTh TPAKAAHCKOH TMO3UIMH OOydYaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIIeCTBa;

NPUHATAE TPAIUIIHOHHBIX OOIIEYETOBEYECKUX T'YMAHUCTHYECKUX M JIEMOKPATHUYECKUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEpecax I'PaskIaHCKOrO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABJICHHH B 00pa30BaTeIbHON OpraHu3aIny;

yMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIMSIMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHHTAPHOM U BOJIOHTEPCKON JEATETBHOCTH;

2) NaTPHOTHYECKOr0 BOCTIUTAHMSI:

cOPMUPOBAHHOCTH POCCHHCKON TPAXKIAHCKOH HACHTHYHOCTH, MATPHOTH3MA;
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[IEHHOCTHOE OTHOIIEHHE K TOCYAAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM POCCUHCKUX
y4E€HBIX B 001aCTH (PU3UKHU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEGHHOCTH, B TOM YHCJIE B JCATEIBHOCTH YIEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAyILEro;

4) 3cTeTH4eCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOIO TBOPUECTBA, IPUCYLIETO
¢bu3nveckoit Hayke;

5) Tpy/10BOT0 BOCIUTAHUS:

UHTEpPEC K pAa3IUYHBIM cdepaM MNpoPecCHOHATBbHON AEATEeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyiei
npodeccuu U peam30BbIBATH COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;

TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHHIO U caM00Opa30BaHUIO B 00JacTH (HU3MKU Ha
MPOTSKEHUU BCEH )KU3HU;

6) IKO0JIOrHYECKOr0 BOCIIUTAHHUSI:

c(OPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIBTYpPbI, OCO3HaHUE TJI00AIbHOIO Xapakrepa
9KOJIOTMYECKUX MPOOIIEM;

IJIAHUPOBAHUE W OCYIIECTBICHHE JCHCTBHI B OKPYXKAIOIICH Cpele Ha OCHOBE 3HAHUSA
LeJIeN YCTOWYMBOIO PAa3BUTHUS YEJIOBEUECTBA;

paciiupeHue OmbITa JESTebHOCTH SKOJIOTUYECKOW HAampaBiIeHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (PH3HKE,

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (HU3NICCKON HAYKH;

OCO3HAaHKE LIEHHOCTU HAayYHOU JIeATeIbHOCTH, TOTOBHOCTH B IIpOIecCe U3yUeHUS (PU3HKU
OCYILIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue 1eidcTBUA:

CaMOCTOSITENIBHO (POPMYIHPOBATh M AaKTyaJIM3UpPOBaTh MpoOieMy, paccMaTpuBath €&
BCECTOPOHHE;

ONPENEIIATh 1NN IeATeIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHU UX JIOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pPaccMaTPUBACMBIX (DHU3UYCCKUX
SIBJICHUAX,

pazpabaTeiBaTh IUIaH pemieHUs mpoOjemMbl ¢  Y4€TOM aHaIM3a HMMEIOIIUXCA
MaTepualbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSM,
OLIEHUBATh PUCKHU MOCIEACTBUI IEATEIbHOCTH;

KOOPJIMHUPOBATh U BBITIONHATH pPabOTy B YCIOBHUSX pPEAIbHOTO, BUPTYAIBHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

basoBble ncciaenoBareibCKue IeiCTBHSA.

BIIJIETh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATHAMH M METOAaMH (PU3NYECKOU

HayKU;
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BIIQJICTh HABBIKAMH Y4€OHO-MCCIIEAOBATEIHCKON U MPOCKTHOU JIEATEILHOCTH B 00JIaCTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIFHOMY TIOMCKY METOJIOB PEHICHUS 3a/1a4
(U3HUYECKOTO COJIEpIKAHUS, TPUMEHEHHIO Pa3IMIHBIX METO/I0B TIO3HAHHSI,

BIIQJICTh BUJAMH JICATEIHHOCTH MO IOJYYECHUIO HOBOTO 3HAHWS, €r0 HHTEPIpPETAIHH,
MpeoOpa3oBaHUI0 M TMPUMEHCHUIO B PA3jIMYHBIX YYEOHBIX CHUTYyallUsX, B TOM 4YHUCIE MPHU
CO3JaHUH Y4EOHBIX TPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPUYUHHO-CJICIICTBEHHBIC CBS3W W aKTyaJlU3WPOBAaTh 3a1ady, BBIIBUTATH
TUNOTe3y ©€ pEIICHHs, HaxXOIUTh AapryMEHTHI JIIs J0Ka3aTelIbCTBA CBOUX YTBEPXKICHUM,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJNYYCHHBIC B XOJC PEIICHHS 3a7add pPe3yJbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIC 33/la4M B 00Opa30BaTEIbHOMN NIEATELHOCTH, B
TOM YHCJIC IPU U3yICHUH (PU3UKH,

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MIEPEHOCHUTD 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 00JIaCTh KU3HEICATCIIEHOCTH,

YMETh HHTETPHPOBATH 3HAHWSI U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJICH, TIPe/yIaraTh OPUTHHAIBHBIC TTOIXO0/IbI ¥ PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, JIOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Padora ¢ undopmanmeii:

BJIJICTh HABBIKAMU TOTYYCHHUS WHDOpMAUKA GU3NIECKOTO COACPNKAHHUS U3 UCTOUYHUKOB
pa3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIISATh IOWCK, aHAIW3, CHUCTEMAaTH3AlMi0 |
WHTEPIIPETAINIO HHPOPMAITIH Pa3TUIHBIX BUJIOB U (OPM MpeICTaBICHUS;

OIICHUBAThH JJOCTOBEPHOCTHh HH(OPMAIIHH;

HCIOJIb30BAaTh CpEACTBAa HHMOPMALMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJIOTHHA B
pEelIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/lady C COOJIOIEHuEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PeCypcocOepekeHns, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

co3JaBaThb TEKCThl (PU3UYECKOTO COJEpXKaHUS B pa3Iu4HbIX ¢GopMmMaTax € Y4ETOM
Ha3HavYeHHs WHPOpPMAIMK U 1EJICBOM  ayAUTOpWH, BHIOMpas ONTUMaIbHYIO (QopMy
MIPEJICTaBICHUS U BU3YyaIU3all1H.

KoMMyHMKaTUBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe 1eiCTBUSA:

OCYIIECTBJISATh OOIIEHUE HAa ypoKax ()M3UKU U BO BHEYPOUHOU JCATEIHHOCTH;

pacro3HaBaTh MPEANOCHUIKN KOH(MIUKTHBIX CUTYallud B CMSIr4aTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHMSI C HMCHOJb30BAaHUEM SI3BIKOBBIX
CpEACTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYAIbHON paOOTHI;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN C Y4ETOM OOIIMX MHTEPECOB H
BO3MOJKHOCTEH Ka)KJ0T0 YieHAa KOJJICKTHBA;

NPUHUMATh 1M COBMECTHOM JESITEIBbHOCTH, OPraHU30BBIBATH M KOOPAMHHUPOBATH
JNEUCTBUSA IO €€ NOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACHPENENATh POJU C YYETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIA/1a U KAXKJOTO YYaCTHHKA KOMAH/IbI B OOIINIA pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE MPOEKTHI, OLICHUBATh UJEU C MO3ULMHU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYILLECTBJIATh MO3UTHUBHOE CTPATETMYECKOE TOBEJICHHE B PA3JIMYHBIX CHUTYyalHsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe Y4eOHbIe el CTBUS
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Camoopranusanus:

CaMOCTOSITEIIbHO OCYIIECTBIISATh MO3HABATEIFHYIO NESITEIBHOCTh B 00JacTH (PU3MKH H
aCTPOHOMMH, BBISBIISTH MIPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/a4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEHICHUS PAacUETHBIX M KAUYeCTBEHHBIX 3aiady, IUIaH
BBITIOJIHEHUSI TMPAKTHUECKOW pabOThl € y4ETOM MMEIOIIMXCS PECYpPCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHTYaLUsIM;

pacmmpATh paMKH y4e0HOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEAOYTECHHN;

JieTIaTh OCO3HAHHBINM BBHIOOP, apryMEHTHPOBAThH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pereHue;

OIICHUBATh MMPHOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO JSPYIUIUM B 001acTH (PU3MKH,
MTOCTOSIHHO TMOBBIILIATH CBOM 00pa30BaTeNbHbBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHATBbHbII HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallHsM, BHOCHTh KOPPEKTHBBHI B JIESTEIHHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YIHTATOB LEIISIM;

BJIQJICTh HABBIKAMH [TO3HABATEIHHON pedIeKCHU KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBHIA
Y MBICIIUTEIIEHBIX MTPOIECCOB, HX PE3YAbTATOB M OCHOBaHMIA;

WCTIONH30BaTh MPUEMBI pe(ICKCHH ISl OIICHKH CUTYAIIHH, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PHUCKH W CBOCBPEMEHHO MPUHUMATH PEUICHHS TI0 MX CHIDKEHHIO,

MPUHAMATh MOTHBBI M pTYMEHTHI IPYTUX NIPH aHAIN3€E PE3YIIbTATOB JESTEIHHOCTH,

MPUHUMATPH ce0sl, MOHUMAs CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHAMATh MOTHBBI M aQPTYMEHTHI IPYTUX MIPH aHAIIM3E PE3YJbTaTOB JCSITEIbHOCTH;

MpHU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIHUOKH.

B mpouecce AOCTMKEHHS JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHHMSI MPOrPaMMBbI MO (U3MKE
JUIsl  YpOBHS  cpemHero oOmero oOpa3oBaHus Yy OOy4YaloIIMXCS  COBEPIICHCTBYETCS
SMOIMOHANBHBIN UHTEJUIEKT, IPeIoJiaratoinii copMUPOBAHHOCTH:

CaMOCO3HAHU$, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE AMOLIMOHAIBEHOE COCTOSIHUE,
BHJICTh HAMPABJICHUS PAa3BUTHs COOCTBEHHOM SMOIMOHAIBHOU c(pephl, OBITH YBEPEHHBIM B ce0e;

camMoperyJiIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHUE, CIHOCOOHOCTh aJanTHPOBATHCS K HMOLMOHAIBHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTb, ObITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAlLlM{, BKJIIOYAIONIEH CTpEeMJICHHE K JOCTHKEHHUIO LIETH U YCHeXy,
ONTUMU3M, UHUITUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/S U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE APYIHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOUICHUS C APYTUMU
JOJIbMU, 3200 TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliath KOH(IUKTHL

INPEIMETHBIE PE3YJIBTATbBI

K koHity o6yuenus B 10 ki1acce npeaMeTHbIe pe3ybTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHUI:

JIEMOHCTPUPOBATh HAa MPUMEpPaxX pojb U MeCTO (U3MKH B (POPMUPOBAHUH COBPEMEHHOMN
Hay4YHON KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTHMH, B MPAKTUYECKOMH
NESITEILHOCTH JIIOCH;

YUUTHIBATh TPAHUIBI NPUMEHEHHS H3YYEHHBIX (U3UYECKUX MOJEJei: MaTephaabHas
TOUYKa, MHEepIHalbHas cHcTeMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENO, MACANbHBIM ras, MOJENU
CTPOEHUS Ta30B, )KMAKOCTEH M TBEPABIX TEJ, TOUEHHBIN DJIEKTPUUYECKUN 3aps] NpU PELIEHUU
bu3nUecKkux 3a1ay;
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pacrio3HaBaTh (U3MUECKUE SIBICHUS (MPOLECCH) M OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJISIPHO-KUHETUUECKOM TEOPUM CTPOEHHUS BELIECTBA U 3JIEKTPOJIMHAMHKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE IMPSIMOJIMHEWHOE MBH)KEHHE, CBOOOJHOE NaJICHUE Tell,
JBIDKEHUE 110 OKPY)KHOCTH, WHEpUUs, B3auMoAeWcTBUE Tei, Juddy3us, OpoyHOBCKOE
JBMKEHUE, CTPOCHHUE XHUAKOCTeH M TBEPIBIX TeN, M3MEHEHHEe 00bEMa Ten MpH HarpeBaHUU
(oxuytaXkieHUn ), TEIJIOBOE paBHOBECUE, MCIIApEHHE, KOHACHCAllUs, [IaBJIEHUE, KpUCTAJIIN3alus,
KUIIEHHE, BIAKHOCTb BO3/lyXa, IMOBBIIIEHUE JAaBJECHMS raza MpPHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBsA3b MEXKIy IapaMeTpamMHu COCTOSIHMSI ra3a B H30IpOILECcCax, 3JIEKTpU3alus Tell,
B3aMMOJICHCTBHE 3apsAI0B;

OTIMCBHIBATH MEXaHUYECKOE IBIKEHHE, UCTIONB3YS (PU3MUECKUE BEIMYMHBI: KOOPIUHATA,
IyTh, MEPEMEILEHNUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMITYJIbC Tella, KUHETUYeCcKas
SHEprusi, NOTEHLHUaJbHAsl PHEPrus, MexaHuueckass padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
ONMHMCAHWU MPABWIbHO TPAKTOBaTh (PU3MUECKUN CMBICH HCHOJb3YEMbIX BEJIMYMH, HUX
0003HaYEeHMSI U €IMHUIIbI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY
C IpYrUMU BEIMYNHAMU;

ONMCHIBaTh M3YYECHHBIC TEIJIOBbIE CBOMCTBA TE€J M TEIUIOBbIE SIBJICHUS, HCIOJIb3YS
¢u3nueckue BEIMYMHBL: JaBJIEHHWE Ta3a, TeMIepaTypa, CpeAHssl KUHETHYecKas SHEeprus
Xa0TUYECKOTO JIBUKEHHSI MOJIEKYJ, CpeIHEKBaJpaTU4Hasi CKOPOCTh MOJIEKYJ, KOJIUYECTBO
TEIJIOThI, BHYTPEHHSISI dHEprusi, padora rasza, kodG(UIKMEHT MOJE3HOro AECWCTBUS TEIJIOBOTO
JIBUTATENS; IPU ONTUCAHUU MPABUIIBLHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYUH,
uX 0003HAYeHUS M EIUHMIIBI, HAXOJUTh (GOPMYIBI, CBS3BIBAIOIINE JAHHYIO (HU3UUYECKYIO
BEJIMYMHY C JPYTHMHU BETUUMHAM;

OTHCHIBATh M3yYEHHBIE AJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE SBICHUS
(mpowieccsl), UCHOB3Ys (PU3NUECKUE BEITUUMHBL: AIEKTPUUYECKUH 3apsijl, 3JIEKTPUYECKOE IOJIE,
HanpspKEHHOCTh  ITOJIA, IOTEHIMAN, Pa3HOCTh IIOTEHLMANOB; IPU ONHMCAHUU IPABUIBHO
TPAKTOBaTh (M3MYECKUIl CMBICI MCIOJIb3YEMBIX BEJIWYMH, UX OO0O3HAu€HWs M EAUHULBL;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETUUMHY C JPYTUMH BEJIMYUHAMY;

aHATM3UPOBaTh (PU3UYECKUE IPOLECCHl U SABJICHUS, UCNONb3Ys (PU3NYECKHE 3aKOHBI U
MPUHIUIIBI: 3aKOH BcemupHoro TsaroteHus, |, Il u 1l 3akonsr HploToHa, 3akoH coxpaHeHUs
MEXaHUYECKOM DHEPIUH, 3aKOH COXPAaHEHMS MMILYJIbCA, IPUHLUI CYIIEPIO3ULIUN CUJI, IIPUHLUII
PaBHONPABUs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYJIIPHO-KUHETUYECKYIO TEOPHIO CTPOCHUS
BEILECTBA, Ia30BbIE 3AaKOHBI, CBA3b CPEAHEM KHHETUYECKOW HSHEPrMM TEIUIOBOTO JIBMIKECHUS
MOJIEKYJ € aOCOJIOTHON TeMIepaTypol, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS
3JIEKTPUYECKOro 3apsaa, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYHO (OPMYIHUPOBKY
3aKOHAa, €ro0 MaTeMaTHYeCKOEe BbIpaKEHUE U YCIIOBUS (TPaHULbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHbBIC MPHUHLMUIBI JEHCTBHS MAIIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyarh yCIOBUS UX O€30MaCHOTO MCIOJB30BaHUS B IOBCEAHEBHOM KU3HH;

BBITNOJIHATh HKCIEPUMEHTHI [0 MCCIEJOBAHUIO0 (U3MYECKUX SIBJICHUM M IPOLIECCOB ¢
UCIOJb30BAHUEM IMpPSMBIX M  KOCBEHHBIX H3MEpPEHUH, mpu 3ToM  (OpMYJIUPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOrO AKCIEpUMEHTa, CcOOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOI0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOJIbI;

OCYIIECTBIIATh TNPsAMbIE UM KOCBEHHBbIE H3MEpPEHUS (U3UUYECKUX BEIMYUH, MPHU ITOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHs M HCIHOJb30BaTh HM3BECTHbIE METOJbl OLIEHKH
MIOIPELIHOCTEN U3MEPEHUM;

UCCIIeIOBaTh 3aBUCUMOCTH MEXAYy (QHU3UUYECKUMHU BEIMYMHAMHU C HCHOJIb30BAHUEM
IOpSMBIX H3MEPEHUH, TNpPH 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (HUKCHPOBATh pe3yIbTaThl
MOJTy4eHHOHM 3aBUCHMMOCTH (PU3MUYECKHX BEIMYHMH B BHUJE TaOiMIl U IpadUKOB, J1€NaTh BBIBOJbI
10 pe3yJbTaTaM MCCIEI0BaHMUS,

coOmoaTh MpaBuiIa 0e30MacHOr0 TpyJa MpPHU NMPOBEACHUM HCCIIEAOBAHUM B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOW M TMPOEKTHOW JEATENIbHOCTH C
UCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 00OPYA0BAHUS;
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pemaTh pacy€THBIC 3aJaud C SIBHO 3aJaHHON (PU3UYECKON MOJENbI0, HCIOIb3Ys
¢u3nvecKkre 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHAU3a YCIOBHS 33Jaull BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIICNATH (DU3MYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOAMMBbIE IS €€ pelIeHHUs,
IIpOBOAUTD paC‘IéTBI 1 OLICHUBATL PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHHUA (1)I/ISPI‘ICCKOI>JI BCINYUHBI,

peiiaTb Ka4YC€CTBCHHBIC 3aJa4M: BBICTpAUBATH JIOTUYCCKH HCIIPOTHBOPCUMBYIO LCIIOYKY
pacCyKJIeHUM ¢ OTIOPOM HA U3YUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

WCTOJBb30BaTh TPU pEIICHWH Y4YeOHBIX 3a7ad COBpPEMEHHbIe HMH()OpMaIMOHHBIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEICTaBICHUs y4yeOHOU u
Hay4HO-TIOMYJSIPHON HWHGOPMAIMK, TMOJYyYEHHONW U3 pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATH MOIY4aeMYyI0 HH(POPMALIKIO;

MIPUBOJIUThH MIPUMEPHI BKJIa/la POCCUNCKUX U 3apyOECKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BATh TCOPCTUUCCKUE 3HAHUA 110 (i)I/ISI/IKe B HOBCCI[HGBHOﬁ KU3HU 1A
obecnieueHrs 0€30MacHOCTH MpHU OOpaIEeHUH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOICTBaMHU, JUIs
COXPAHEHUS 3/I0pPOBbS U COOIOIEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalolei cpene;

pa6OTaTB B Tpynre€ ¢ BBIIOJHCHUCM PA3JIMUYHBIX CONUAJIBHBIX pOJ'ICfI, IJIaHUPOBATb
paboTy TpymNIbl, parMOHAIBHO PACIpPEesATh OOSM3aHHOCTH M IUIAHUPOBATH JESITEIHHOCTH B
HCCTAHJAPTHBIX CUTyalUAX, aJ€KBATHO OICHHMBATH BKJIAJ KaXXAOTO M3 YYAaCTHUKOB I'PYIIIBI B
pellIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy o6ydyenust B 11 kiacce rnpeiMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MPUMEpPAX pojib U MECTO (PU3UKU B (POPMHPOBAHUHM COBPEMEHHOMN
HAy4YHOM KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHMW, B MPAKTUYECKOU
NeSITeNIbHOCTH JIFOJIeH, LIEJIOCTHOCTh U €IMHCTBO (DM3NYECKON KapTUHBI MUDA,

YUUTBHIBaTh TPAHULBI TMPUMEHEHHUS U3YYEHHBIX (U3UYECKUX MOJEJe: TOYeUHBIN
JNEKTPUYECKUN 3apsn, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, fJEpHAs MOJENb aToMa,
HYKJIOHHAsl MOJIEIb aTOMHOTO Apa MPH pelieHnn GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (u3MUYecKue sSBICHUSA (IIPOLECChl) U OOBIACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKH M KBAaHTOBOM (DM3HKU: 3JEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJEWCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKUUSA, ACMCTBME MAarHUTHOTO IIOJII HAa MPOBOJHUK C TOKOM M JBWXKYLIUWCS 3apsim,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALUS CBETa, JUCIEPCUsl CBETa,
doTornekrpuueckuii 3¢pdexT (pororddekr), cBeToBOE aBICHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

OTHCHIBATh M3y4YCHHBIE CBOMCTBA BelIeCTBa (AJIIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHbIE SBICHUS (TPOILIECCHI),
UCIOJIb3YS (U3MYECKUE BEIMYMHBI: DJICKTPUUECKUN 3apsij, CuiIa TOKa, DIEKTPHUUECKOe
HaIpsKEHUE, AIEKTPUUECKOE COIIPOTUBIIEHUE, Pa3HOCTh MOTEHLIUANIOB, JIEKTPOABUKYILAs CUIIA,
paboTa ToKa, WHAYKIMS MarHUTHOrO TOJs, cuina Awmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOT0 W MArHUTHOTO TOJIeH, MEpHUOJ W YacToTa KojeOaHui B
KoJiebaTenbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOIECCe TAPMOHHUYECKUX DIIEKTPOMArHUTHBIX
KonebaHuil, QOKyCHOE pacCTOsIHME€ M ONTHYECKas CHUila JUH3bI, NMPHU OINHCAHUU TPABUIBHO
TPakTOBaTh (UIWYECKUN CMBICT HCIHOIB3YEMbIX BEIMYUH, UX OOO3HAYEHUS W EAUHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUUHY C APYTUMU BETUYUHAMU;

OTHCHIBATh W3yYCHHBbIC KBAHTOBBIC SBJICHHUS W TPOIECCHI, HUCHOIB3YS (PH3NYECKHE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPTUS U
UMITyAbC (POTOHA, TMEPHUOJl TONypacmajga, SHEPTHUs CBSI3W aTOMHBIX Sjep, MPU ONUCAHUU
MPaBWJIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIOIB3YeMbIX BEJIMYMH, MX OOO3HAYEHUS U
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€IMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIIME AAHHYIO (U3WYECKYIO0 BEIUYHMHY C JAPYTHMMHU
BEJIMYMHAMH, BBIYHCIIATH 3HAYCHUE (PU3UUECKOI BETHUUHBI;

aHAJTM3UPOBATh (PU3UYECKUE NPOLECCHl U SBICHUS, UCTONB3YS (PU3NYECKUE 3aKOHBI H
NpUHIMIBL:  3akOH OMa, 3aKoHbl IOCJEIOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
IIPOBOJHUKOB, 3akOH J[xoymsa—JIeHnma, 3akoH  DJIIEKTPOMArHUTHOM  MHIYKUUHU, 3aKOH
MPSIMOJIMHENHOTO PacpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHbI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTod(hPeKTa, 3aKOH COXpAaHEHHS SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXpPAHEHMs DJIEKTPUUYECKOTO 3apsija, 3aKOH COXpaHEHUs
MaccoBOr0 4HcCIa, NocTyaaTsl bopa, 3akOH pajMOaKTUBHOTO paclaja, MpH 3TOM pa3indarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpPaHUIBL,
001acTH) MTPUMEHUMOCTH;

OTIPEIENATh HAlpaBJICHUE BEKTOPAa MHAYKIUU MArHUTHOTO TOJS MPOBOJHHKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

CTPOUTh M OIIUCHIBATh U300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBINIOJIHATh SKCIEPUMEHTHI 1O HCCIENOBAaHUIO (M3MUYECKUX SIBJICHUM M MPOLIECCOB C
UCIOJIb30BAHMEM MPSAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu 3ToM  (opMmynupoBaTh
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY W3
MPeII0)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISITh MpPsIMblE U KOCBEHHbIE H3MEpeHHs] (U3NYECKUX BEJIIMYUH, MPH 3TOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEeHUs M MCIOJIb30BaTh M3BECTHBIE METO/bI OLIEHKU
MTOTPEITHOCTEN U3MEPEHUI;

HCCIIEIOBaTh 3aBUCUMOCTH  (U3WYECKUX BEIMYMH C HCIOJB30BaHHUEM MPSAMBIX
U3MEpEHUi: MpPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATh PeE3yabTaThbl MOJTYYEHHOU
3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BuAE TaOiul M TpapuKoB, JAeiIaTb BBIBOABI IO
pe3yspTaTaM UCCIEIOBAHMS,

coOmogaTe mnpaBuia 0E€30MacHOrO TpyJa IMpHU NMPOBEJCHUM HCCIECAOBAHUM B pPaMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM UM  INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyI0BAHHUS;

pemaTb pacy€THbIE 3aJaud C SIBHO 3aJaHHON (HM3UYECKON MOJENblo, HCHONIb3Ys
¢bu3nyeckre 3aKOHbI U MIPUHLUIIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aJaudl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbl, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLICHUBATh PEAIbHOCTD MOyYECHHOI'O 3HAYE€HUs! (PU3HMUECKON BETMUMHBI;

pelark KauyeCTBEHHBIE 3a/layM: BBICTPauBaTh JIOTHYECKH HENPOTHMBOPEYMBYIO LIEMOYKY
paccykJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKUE SIBJICHMS;

UCIOJb30BaTh IPU pEIIEHUH Y4YeOHBIX 3a7ay COBPEMEHHbIE HH()OPMaIMOHHBIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETAlMU U IPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOW HMH(POPMALMKU, HOJYYEHHOM U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

OOBSICHATh NPUHLMUIBI JEHCTBUS MAllUH, NPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pas3nuyarh yciIoBUs UX O€30MaCHOTO MCIIOJIb30BaHUS B TIOBCEAHEBHOM KU3HM,

IPUBOAMUTH IIPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHE 3HAHUSA MO (U3MKe B TOBCEAHEBHOM JKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPU 0OpALIEHUN ¢ TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM KOJIOTHYECKOTO MOBEIEHUS B OKPYKAIOLIEH cpene;

paboTaTh B Tpymme C BBIIOJHEHWEM pa3IMYHbIX COLMANBHBIX pOJIeH, IUIaHUPOBATh
paloTy Tpymmbl, palMoOHAIBHO pPACHpElesaTh OOSI3aHHOCTH U IUIAHUPOBATh JESITEIbHOCTH B
HECTaHJAPTHBIX CUTYallUsAX, aJ€KBaTHO OLICHMBATh BKJIAJ KaXJOIO M3 YYAaCTHUKOB IPYIIIbI B
peleHre paccMaTpuBaeMOi POOIEMBI.
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TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne

HaumeHnoBaHue pa3iesnioB U TEM IPOrpaMMBbl

KonnuectBo yacos

OnexrponHsie ((POBEIE)

/11 Bcero KonTtponsHusbie [IpakTuueckue 00pa3zoBaTebHBIE PECYPCHI
paboThl paboThI

Pa3znea 1. DU3BUKA U METO/IbI HAYUYHOI'O ITO3HAHU S

11 ®u3nKa U METO/Ibl HAYYHOTO MO3HAHUS 2 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

Wroro no pazgeny 2

Pasznen 2. MEXAHUKA

2.1 Kunemaruka 5 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

2.2 Junamuka 7 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72

2.3 | 3aKOHBI COXpaHEHHS B MEXaHHKE 6 1 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

Hroro mo pazgeny 18

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA

3.1 OCHOBBI MOJICKYJISIPHO-KUHETHYECKON TEOPUHU 9 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOIUHAMUKH 10 1 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

3.3 ArperatHble cocTOsiHUSI BenecTBa. Da3oBbie 5 bu6moreka [IOK

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

Wroro no pazneny 24

Paznea 4. DJIEKTPOJIMHAMUKA

4.1 DneKkTpocTaTuKa 10 1 bubnunoreka [JOK
https://m.edsoo.ru/7f41bf72

4.2 [TocTostHHBIN eKTpUYECKUid TOK. TOKH B 12 1 1 bubnunoreka [JOK

Pa3IUUHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no paszneny 22

PesepBHOE Bpemst 2 1

OBIIEE KOJIMYECTBO YACOB I10 68 4 4

ITPOTPAMME
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11 KJIACC

No HaumenoBanue pa3zenoB u Tem KosnuectBo yacos DnekTpoHHbIe (1U(pPOBHIE) 00pa30BaTEIbHBIE
/11 IPOTPaMMBbI Bcero KonTponbHbie IIpakTnueckue pecypcenl
paboThl paboThI

Paznen 1. QJIEKTPO/IMHAMUKA

1.1 MaruuTHoOe 1oJie. DIeKTpoMarHuTHasl 11 1 3 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
WHTYKIAS

Hroro no pazneny 11

Paznen 2. KOJIEBAHUS U BOJIHbBI

2.1 MexaHu4ecKHe U 3JIeKTPOMarHUuTHbIC 9 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
Koje0aHus

2.2 MexaHu4ecKHe U 3JIeKTPOMarHUuTHbIC 5 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
BOJIHBI

2.3 Onrtrka 10 3 bubmuoreka [IOK https://m.edsoo.ru/7f41c97c

Hroro o pazgeny 24

Paznen 3. OCHOBBI CHEHI/IAJH)HOﬁ TEOPUU OTHOCUTEJIBHOCTH

3.1 OCHOBBI CITEIMATBHON TEOPUHU 4 1 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIBHOCTH

Wroro o pazgeny 4

Paznea 4. KBAHTOBAS ®U3UKA

4.1 DreMeHThI KBAHTOBOM OITHKH 6 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c

4.2 CtpoeHue atoma 4 bubmuoreka ITOK https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SIpO 5 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 15

Paznea 5. JJIEMEHTBI ACTPOHOMHUHU U ACTPO®U3SUKHU

5.1 | DneMeHTHI aCTPOHOMHH U aCTPO(H3UKH 7 1 | bubmuorexa LIOK https:/m.edsoo.ru/7f41c97¢

HWtoro mo paszneny 7

Paznea 6. ObBOBIIAIOIIEE IIOBTOPEHUE

6.1 ‘ 00600611aro1Iee TOBTOPCHHE 4 ‘ bubnuoreka ITOK https://m.edsoo.ru/7f41c97c

HWtoro mo paszneny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOTPAMME
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I[TOYPOYHOE IIJTAHMPOBAHUWE

10 KJIACC
Ne Tema ypoxka KosmmuecTBo yacos [ara nzydyenus DneKTpoHHbIE THU(POBBIC
/11 Bcero | Konrtposbubie | [Ipaktuueck 00pazoBaTeNbHBIE PECYPCHI
paboThl ue paboThl
1 ®u3uka — Hayka o npupoae. Hayunsle MeTo bl 1 bubnuorexa [JOK
MO3HAHHsI OKPY)KAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
2 Ponb 1 MecTo pusuku B popMUPOBaHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAYYHOU KapTHHBI MUPA, B TIPAKTHYECKOH https://m.edsoo.ru/ff0c33e6
NEeATeNbHOCTH JIIOJIEN
3 Mexanndeckoe aBrkeHrne. OTHOCUTEIBHOCTh 1 bubmmoreka [{OK
MEXaHUYeCKOoro JBrKeHus. [lepemenienne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpPHOE IPAMONIMHEWHOE IBUKEHHE 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE JBUYKECHUE 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c372e
6 CBoboaHoe majieHre. Y CKOpeHue CBOOOTHOTO 1 bu6mmoreka [IOK
aJICHUsS https://m.edsoo.ru/ff0c39cc
7 Kpuposmnuelinoe neuxenue. J[BrkeHne 1 bu6mmoreka [IOK
MaTepUATLHOM TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 [Tpuniun otHocuTensHocTH ["anunes. MHepuuanbHbie 1 bu6mmoreka [JOK
cucreMsbl oTcuera. [lepBsiii 3akoH HeroToHa https://m.edsoo.ru/ffOc3be8
9 Macca Tena. Cuna. [IpuHIMN Cyneprno3uuu Cuil. 1 bubmuoreka [JOK
Bropow 3akon HeroToHa U1 MaTepHaIbHONW TOYKH https://m.edsoo.ru/ffOc3be8
10 | Tperuwn 3akoH HeroToHa /ISl MaTepHUATBHBIX TOYCK 1 bubnunoreka [JOK
https://m.edsoo.ru/ffOc3be8
11 | 3axon BcemupHoro tarorenus. Cuna tsoxectu. [lepas 1 bubnunoreka [JOK
KOCMHYECKAs CKOPOCTh https://m.edsoo.ru/ffoc3d00
12 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c3el8
13 | Cuna tpenus. Koadduuuent tpenus. Cuna 1 bubnuorexa [IOK

COIIPOTUBJICHUS ITPU ABUXKCHUU TCJIa B )KUIKOCTHU UJIA
rasc

https://m.edsoo.ru/ff0c3f76
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14

ITocTynarenpHO€ U BpalaTeabHOE ABUKEHNE
abCcoIOTHO TBEPAOTO Tenna. MoMeHT cuutbl. [Tneuo
CUJIBL. Y CJIOBHS PABHOBECHS TBEPAOTO TeEJIA

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c41a6

15 | Umnynbsc MaTepuaibHON TOYKU, CUCTEMBbI bubnuorexa [JOK
MaTepHaIbHBIX TOYEK. MMITysibe cuiibl. 3aKOH https://m.edsoo.ru/ff0c43d6
COXPaHEHHUs UMITyJIbca. PeakTUBHOE JIBUKEHHE

16 | Pabora u MmomHoCTh criibl. Kunetnyeckas sHeprus bubnuorexa [JOK
MaTepuanbHOW TOUKU. Teopema 00 H3MEHEHHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW DHEPTUU

17 | IlotenumanbHas sHeprud. [loreHnnanbHas sHeprus bubnuorexa [JOK
yIpYro 1epOpMUPOBAHHOW TIPY)KHUHBI. https://m.edsoo.ru/ff0c461a
[ToTennmanpHas 3HEeprus Teaa BOIN3U NOBEPXHOCTH
3emum

18 | IloTeHnManbHBIE U HENOTEHIHANBHBIEC CHIbI. CBS3b bu6moreka [IOK
pabOThl HEMTOTECHIIMATLHBIX CHJI C H3MEHEHHEM https://m.edsoo.ru/ff0c478c
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell. 3aKOH
COXPAaHEHHUS MEXaHUYECKOU IHEPTUH

19 | JIaboparopnas padota «MccnenoBanue cBs3u pabOTHI
CHJIBI C U3MEHEHHEM MEXaHWYeCKOM SHepruu Tena Ha
IpUMepe PACTIKEHUS] PE3HHOBOTO JKI'yTa

20 | KonTtposbHas pabota o teme «KuHemaTtuka. bubmuorexa [JOK
JluHamuka. 3aKOHBI COXPAHEHHS B MEXaHUKEY https://m.edsoo.ru/ffOc4b74

21 | OcHOBHBIE MOJIOKEHUS MOJICKYISIPHO-KUHETHYECKON bubmuoreka [JOK
teopun. bpoynosckoe asmkenue. Auddysus https://m.edsoo.ru/ff0c4dc2

22 | XapakTep OBUKECHHS U B3aUMOJICHCTBUS YaCTHI]

BelecTBa. Moenu CTpoeHUs ra30B, KUJIKOCTEH 1
TBEPJIBIX TEN

23 | Macca monekyn. KonuuectBo BemiectBa. [loctosnnas
ABorajapo

24 | TerutoBoe paBHOBecue. TeMmneparypa u e€ u3MepeHue.

[IIkayia reMneparyp Llenscus

25 | Uneanbhsiii ra3 B MKT. OcHoBHOe ypaBHeHre MKT bu6mmoreka [JOK

https://m.edsoo.ru/ffOc4fde

26 | AOcomroTHas TeMnepaTypa Kak Mepa cpeaHei bubnuorexa [IOK

KUHETHYECKOM OHCPIrrUK ABUIKCHUS MOJICKYII.

https://m.edsoo.ru/ff0c511e
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YpaBHeHue MeHieneesa-Kiamnelipona

27 | 3akon JlanproHa. ["'a30BbIC 3aKOHBI
28 | Jlaboparopnas pabota «lccrnenoBanre 3aBUCIMOCTH
MEX]ly TapaMeTpaM# COCTOSIHHS Pa3peKEHHOTO Ta3ay
29 | U3omporieccsl B HICATBHOM ra3e U UX rpadudeckoe bubnuoreka [JOK
Ipe/ICTaBICHUE https://m.edsoo.ru/ff0c570e
30 | BHyTpeHHSssl SHEPTUsl TEPMOIMHAMUYECKON CHCTEMBI bubnuorexa [JOK
U CrocoObl e€ n3MeHeHus1. Kom4yecTBo TeIoThl 1 https://m.edsoo.ru/ff0c5952
pabota. BHyTpeHHss SHEPTHUsi 0JJHOATOMHOTO
UACATBHOTO rasa
31 | Buasl Teruionepenadun bubnuorexa [JOK
https://m.edsoo.ru/ff0c5c36
32 | YaenpHas TEIUIOEMKOCTH BemiecTBa. KommaecTBo bubmuotexa [JOK
TEIJIOTHI MPH TeIUIonepenaue. AnnadaTHbIH MPoIece https://m.edsoo.ru/ff0c5c36
33 | [lepBsIii 3aK0H TEPMOTUHAMHKY U €T0 IPUMEHEHHE K bubmuorexa [JOK
U30MpoIeccam https://m.edsoo.ru/ffOc5efc
34 | HeobpaTuMoCTh TIpO1IECCOB B Mpupoie. Bropoii 3akoH bubmuorexa [JOK
TEPMOAMHAMUKHI https://m.edsoo.ru/ff0c6230
35 | punmun aeiicteus u KI1J[ TeroBoit MammHbl bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a
36 | ukn Kapuo u ero KI1J]
37 | DKoJIoTHYECKHE MPOOJIEMbI TEIIJIOIHEPT € THKU
38 | O6o6maromuii ypok «MoJiekyssipHas hu3HuKa. bubmuoreka [JOK
OCHOBBI TEPMOTHHAMHKIDY https://m.edsoo.ru/ff0c6938
39 | KonTtposbsHas pabota mmo reme «MoseKyspHas bubmuoreka [JOK
¢bu3nka. OCHOBBI TEPMOTMTHAMUKI) https://m.edsoo.ru/ff0c6a50
40 | [TapooOpa3oBaHnue u KoHIeHcalus. Mcrapenue u bubnunoreka [JOK
KHTICHHE https://m.edsoo.ru/ff0c63b6
41 | AOcoJit0THas ¥ OTHOCHUTEIbHAS BJIAXKHOCTh BO3/IyXa. bu6mmoreka [JOK
Hacelmenuslii map https://m.edsoo.ru/ff0c64d8
42 | Teépnoe teno. Kpucrammueckue u amopQHsie Tena. bubnuoreka [IOK
AHM30TpOIUS CBOUCTB KpUCTAIUIOB. XKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctayyibl. COBpEMEHHbBIE MaTepUAIIbI
43 | [1naBneHue U KpUCTAJUIM3aLUA. Y JelbHas TEeIUIoTa bubnuorexa [IOK

riaBieHus. CyOmumanvst

https://m.edsoo.ru/ff0c6708
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44 | YpaBHEHHUE TEIJIOBOrO OaaHca bubnuorexa [JOK
https://m.edsoo.ru/ff0c6820
45 | Dnektpuzanus Tel. DNeKTpUueckuu 3apsa. JBa Buga bubnuorexa [JOK
AIIEKTPUYCCKHX 3apPs/I0B https://m.edsoo.ru/ff0cébcc
46 | IIpoBOHUKH, JUIICKTPUKH U ITOJTYIIPOBOHUKH. bubnuorexa [JOK
3aKOH COXpaHEHUsI AEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 | BzaumopevictBue 3apsanoB. 3akoH Kymnona. Toueunbi bubnuorexa [JOK
AIIEKTPUUYCCKHUH 3apsijT https://m.edsoo.ru/ff0c6ce4
48 | Hampsuk€HHOCTD dniekTpudeckoro nois. [Tpuniumn bubnuorexa [JOK
CYIEPIIO3UIIHH dJICKTPUYCCKUX ToJIeH. JInHuN https://m.edsoo.ru/ff0c6df2
HaNPSKEHHOCTH
49 | PaboTa cui anekTpocTaTudeckoro noiist. [lorenmuan. bubnuorexa [JOK
Pa3HOCTH MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
50 | [IpoBOJHUKH U TUAIEKTPUKH B IIEKTPOCTATHIECKOM bubmuorexa [JOK
noJie. Jludnekrpryeckas MPOHUIIAEMOCTb https://m.edsoo.ru/ff0c7018
51 | DaexrpoemkocTts. KongeHcatop bubmuotexa [JOK
https://m.edsoo.ru/ff0c7126
52 | DAEKTPOEMKOCTH TIIOCKOTO KOHACHCATOPA. DHEPTHUS bubmuorexa [JOK
3apsHKEHHOTO KOHIEHCATopa https://m.edsoo.ru/ff0c72c0
53 | JIaboparopnas pabota "VM3MepeHune 3MeKTPOEMKOCTH 1
KoHAeHcaTopa'
54 | [IpuHIMnO neicTBUS U MPUMEHEHUE KOHJEHCATOPOB,
KOIKMPOBAJIBLHOTO alliapara, CTpyHHOT0 IpUHTEpA.
DneKTpocTaTHUecKas 3alluTa. 3a3eMiIeHue
ANIEKTPOpUOOPOB
55 | DneKkTpuYecKuii TOK, YCIOBUS €r0 CYIIECTBOBAHHUS.
[ToctosuusIil Tok. Cuna Toka. Hanpsoxenue.
Conpotusienue. 3akoH Oma Jyisl ydacTKa Lenu
56 | IlocnemoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE 0.5 bu6mmoreka [JOK
COCJIMHEHUE MPOBOIHUKOB. JlabopaTopHas pabora https://m.edsoo.ru/ff0c74f0
«/3ydyeHne cMeaHHOro COETMHEHUS PE3UCTOPOBY
57 | PaboTa 1 MOIIHOCTb AJIEKTPUYECKOTO TOKA. 3aKOH bubnuorexa [IOK
Jbxoyns-Jlenna https://m.edsoo.ru/ff0c7838
58 | 3akon Oma a1t MOJIHOM (3aMKHYTOM) 3JIEKTPUUECKOM 0.5 bubnuoreka [IOK

40



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

nenu. KopoTkoe 3ambikanue. JlaboparopHast paborta
«3mepenne DJ1C uCTOYHMKA TOKA U €r0
BHYTPEHHETO CONPOTUBJICHUS

https://m.edsoo.ru/ff0c7ae0

59 | DnekTpoHHas MPOBOAUMOCTh TBEPIBIX METAILIOB. 1
3aBUCUMOCTD COIPOTHBIICHUS METAIIIIOB OT
temrieparypbl. CBepXIIpOBOIUMOCTh

60 | DnekTpuueckuH TOK B Bakyyme. CBOUCTBa 1
AJICKTPOHHBIX ITyYKOB

61 | [TomynmpoBOAHHUKH, UX COOCTBEHHAS M TPHUMECHAS 1 bubnuoreka [JOK
npoBoauMOCTh. CBOMCTBA P—N-Miepexoia. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI

62 | DimeKTpUYeCKHH TOK B PACTBOPAX M pacIuiaBax 1 bubmuotexa [JOK
AIIEKTPOJIMTOB. DIIEKTPOJIUTHUECKAS TUCCOITHALIHSL. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3

63 | DaexkTpudecKUU TOK B razax. CaMoCTOSTEIbHBIN 1 1 bubmuorexa [JOK
HECaMOCTOSATENbHBIN pa3psa. Momuus. [Tnasma https://m.edsoo.ru/ff0c84ae

64 | DaexTpudecKrue MPUOOPHI U YCTPOUCTBA U UX 1 bubmuorexa [JOK
npakThyeckoe npumenenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MMacHOCTH

65 | O6o0maromui ypok «JIEeKTPOAMHAMUKA 1 bubmuorexka [JOK

https://m.edsoo.ru/ff0c88be

66 | KonTposbHas paboTta 1mo teme «DJIeKTPOCTaTHKA. 1 bubmuorexka [JOK
IToCTOSIHHBIH SIIeKTPHYCCKHI TOK. TOKH B pa3InYHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 | PesepBublit ypok. KonTpoibHas paboTta no teme 1 bubnunoreka [JOK
"DJeKTpoIMHAMHKA" https://m.edsoo.ru/ff0c8c56

68 | PesepBublit ypok. O6o0maromuii ypok o remam 10 1 bu6mmoreka [JOK
KJjacca https://m.edsoo.ru/ffOc8f6c
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11 KJIACC

Ne Tema ypoxka KosnuecTBo yacos JaTta nzydyenus DneKTpoHHbIE HU(POBBIE

/11 Bcero | Kontponbnbie | [IpakTnueck 11-A 00pa3zoBaTebHBIE PECYPCHI

paboThl ue paboTbl

1 [TocTostHHBIC MarHUTHI U KX B3aUMOJICHCTBHE. 1 bubmmoreka [{OK
MaruuTtHOe 1oJie. BeKTOp MarHUTHOW MHYKITHH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHIYKIMHA

2 MaruuTtHoe 1nosje npoBoJHUKa ¢ TOKOM. OTbIT 1 bubnuorexa [JOK
Dpcrena. B3anmoaelicTBre TPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlabopaTtopHast pabota «/3y4eHrne MarHuTHOTO TOJIst 1 1 bubnuoreka [JOK
KaTYIIKUA C TOKOMY https://m.edsoo.ru/ff0c98fe

4 JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOIHUK C TOKOM. 1 1 bubmuorexa [JOK
Cuna Amrnepa. Jlabopatopras padora «MccnenoBanue https://m.edsoo.ru/ff0c9ac0
JCHCTBUS TIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM»

5 JlelicTBME€ MarHMTHOTO TOJISI HA IBHOXKYIITYHOCS 1 bubmuorexa [JOK
3apspkennyto yactuily. Cuia Jlopenma. PaboTa cuibr https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnekrpoMarHuTHas HHAyKIus. [IoTok BekTopa 1
MarHuTHOM uHAyKuuu. J/C uHayknuu. 3akoH
AJIEKTPOMArHUTHOM nHAyKuuu dapaaes

7 JlaGopaTtopHas pabota «lccnenoBanue siBICHUS 1 1 bubmuoreka [JOK
AIIEKTPOMATHUTHON MHTYKIIHNY https://m.edsoo.ru/ff0cal50

8 NunyktuBHOCTD. SBIeHUE camonHaykiun. DJ1C 1 bu6mmoreka [JOK
CaMOMHIYKIIMK. DHEPTUsl MATHUTHOTO TIOJIS KATYIIKA https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMarHuTHOE T0JIe

9 | TexHuveckue yCTpONUCTBA U UX IIPUMCHEHUE: 1
MOCTOSTHHBIC MAarHUTBI, 3JICKTPOMATHUTHI,

ANIEKTPOIBUTATEIb, YCKOPUTEIIH SIIEMEHTAPHBIX
YaCTUIl, UHAYKI[HOHHAS TI€Yb

10 | Ob6obmaronuit ypok «MarHuTHOE ToJIe. 1 bubnunoreka [JOK
DJIEKTPOMATHUTHAS HHTYKIIHSD https://m.edsoo.ru/ff0cab82

11 | KonTposibHas paboTa o teme «MarHuTHoe noJe. 1 1 bubnuorexa [IOK
DNIEKTPOMAarHUTHAS WHIYKIHS» https://m.edsoo.ru/ff0cad58

12 | CBoOOgHBIE MEXAHUUECKHE KOJIEOAHUS. 1 bu6nmoreka [JOK

40



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

I"apmonuydeckue xkonebanus. Y paBHeHHUE
rapMOHHUYeCKUX Kojebanwuii. [IpeBpamenue sneprun

https://m.edsoo.ru/ffOcaf06

13 | JTaGopaTtopHas pabdora «lccnenoBanrue 3aBUCUMOCTH
Hepro/Ia MaJbIX KOJIeOAHHIA Tpy3a HAa HUTH OT JJTHHBI
HUTH ¥ MAcChl IPy3a»

14 | KoneGarenbHbIM KOHTYP. CBOOOJHBIE bubnuorexa [JOK
NIEKTPOMAarHUTHBIC KOJICOAHUs B UJICATbHOM https://m.edsoo.ru/ff0cb820
K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHUSI MEXKIY
MEXaHUYECKUMH U 3JICKTPOMArHUTHBIMH
KoJIeOaHUsIMHU

15 | ®opmyna TomcoHa. 3aKOH COXpPAHEHHUS SHEPTUU B bubnuorexa [JOK
UJICAIbHOM K0JIe0aTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cbh9c4

16 | [IpencraBneHue 0 3aTyXarOMKUX KOJICOAHHSIX. bubnuoreka [IOK
BeiHyX/IeHHBIC MeXaHUYeCKUe KoieOanus. Pe3oHaHc. https://m.edsoo.ru/ffOcbb86
BbIHYXIEHHBIC JJICKTPOMArHUTHBIC KOJICOAHMS

17 | IlepemenHbId TOK. CHHYCOUAANBHBIN TIEPEMEHHBIN bubnuoreka [IOK
TOK. MOIIHOCTH MIEPEMEHHOTO TOKA. AMILTUTYIHOE U https://m.edsoo.ru/ffOcbd34
JEUCTBYIONIEE 3HAYECHHNE CHIIBI TOKA M HANIPSDKCHUS

18 | Tpanchopmatop. [IpousBoacTBO, nepeaaya u
noTpeOJICHNE SIEKTPUIECKON SHEPTUH

19 | YcrpoicTBO M MpaKTHUECKOE MPUMEHECHHE bubmuorexa [JOK
AIIEKTPHYECKOTO 3BOHKA, FEHEPATOpa EPEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKa, JINHUH JIeKTponepenayd

20 | DkosorMuecKue PUCKH ITPU IIPOU3BOJICTBE
anekTposHepruu. KynpTypa ncnoiap3oBanus
AIIEKTPOIHEPTHUHU B IOBCEAHEBHOU JKU3HH

21 | MexaHu4ecKHe BOJIHBI, YCIOBHS PAaCIIPOCTPAHEHHS. bubmmnorexa LIOK
[epuoa. CkopocTh pacipOCTpaHEHUS U UIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie ¥ NPOJI0IBHBIEC BOJIHEI

22 | 3Byk. CkopocTs 3ByKa. ' poMKOCTb 3ByKa. BricoTa bubnuoreka [IOK
ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

23 | DieKTpOMarHUTHBIE BOJHBI, UX CBOWCTBA U CKOPOCTb. bubnmnorexa LIOK
[IIkasa 3JeKTpOMarHuTHBIX BOJH https://m.edsoo.ru/ffOccfe0

24 | [IpuHIMITBI PAANOCBSA3H U TeNeBUICHH. Pa3BuTHe

CpCACTB CBA3H. Pagnonokanus
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25 | KonrponbHas pabota «KoneOaHus 1 BOJHBD» bubnuorexa [JOK
https://m.edsoo.ru/ffOcc6f8
26 | IIpsmMonMHEWHOE pacpoOCTpaHEHNE CBETA B bubnuorexa [JOK
0JTHOpOIHOM cpene. ToueuHblii KICTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
CBeTa
27 | OrpaxxeHue cBeTa. 3aKOHBI OTPAKEHUSI CBETA. bubnuorexa [JOK
IMTocTpoenune n300pakeHNH B TNIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
28 | [Ipenomiienue creta. [lotHOE BHYTpEHHEE OTpaKCHHE. bubmmoreka [JOK
[TpenenbHBIW YroJ HOJHOTO BHYTPEHHETO OTPAXKCHUS https://m.edsoo.ru/ff0cd 716
29 | JIaboparopHas pabota «/3MepeHue mokasaremns bubmmoreka [JOK
NPEIOMIICHHST CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 | JIunssel [Toctpoenue nzoOpaxenwuii B mua3e. opmyia bubmmoreka [JOK
TOHKOM JINH3BI. YBEIUYCHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 | JIaboparopHas padota «lccnenoBanue CBOUCTB
M300paKeH B JINH3AX)
32 | Hucnepcus cBera. CIOXKHBIN COCTaB OEIIOTO CBETA.
IIBeT. JITaGopaTopnas padota «HabmroneHnue
JMICTIEPCUU CBETa»
33 | Unarepdepennnms creta. Judpakius ceera. bubmuorexa [JOK
JudpaxiponHas pemeéTka https://m.edsoo.ru/ffOced22
34 | TlonepeuHnocTh CBETOBBIX BOJH. [lonsipuzamus cBeta bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e
35 | OnTuveckue mpuOOPsI U YCTPOUCTBA U YCIIOBHS MX
6€30MMacHOTO MPUMEHEHUS
36 | I'paHuIbl MPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH. bubnmuorexa [JOK
ITocTynaThl crielUanbHOW TEOPUH OTHOCHUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 | OTHOCHTEIBLHOCTH OJTHOBPEMEHHOCTH. 3aMe IJICHUE bu6mmoreka [JOK
BPEMEHHU M COKPAICHHUE JIJIHHBI https://m.edsoo.ru/ffOcfa42
38 | DHeprus U UMNYNbC PEIATUBUCTCKOH YacTUIlbl. CBS3b bubnunoreka [JOK
MAacChl C SHEPTHEH U UMITYJIbCOM. DHEPrusl MOKOs https://m.edsoo.ru/ffOcfc68
39 | KonrponbHas pabota «Ontuka. OCHOBBI CHIELIUATbHOM bubnuoreka [IOK
TEOPUHU OTHOCUTEIHHOCTH https://m.edsoo.ru/ffOcf6f0
40 | ®otonsl. ®opmyna [Inanka. DHeprus U UMIYIbC bubnuorexa LIOK
¢doroHa https://m.edsoo.ru/ffOcfel6
41 | OtkpeiTue u uccienoBanue pororddexra. OnbITh A. bub6nuorexa [IOK
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I'. CroneroBa

https://m.edsoo.ru/ffOcffc4

42 | 3akonsl porodrddekra. YpaBHeHne DUHIITEHHA s bubnuorexa [JOK
dorordpdekra. «Kpacuas rpanuna» poroaddexra https://m.edsoo.ru/ff0d015e
43 | Hasnenue cBera. OnbiTel [1. H. JIeOenena. bubnuorexa [JOK
XUMHUECKOE JICHCTBUE CBETa https://m.edsoo.ru/ff0d04a6
44 | TexHUYECKUE YCTPONUCTBA U PAKTUYECKOE
npuMeHeHue: (POTOIIEMEHT, (POTOJATYHK, COJTHEUHAS
Oarapesi, CBETOJINO]T
45 | Pemmenue 3a/1a4 o TeMe «DJIEMEHThI KBAaHTOBOM bubnuorexa [JOK
OTITHKUY https://m.edsoo.ru/ff0d0302
46 | Moaens atoma Tomcona. OmbiThl Pe3epdopaa mo bubnuorexa [JOK
paccesiauio o-yactuil. [ImanerapHas Mojeb aTomMa https://m.edsoo.ru/ff0d091a
47 | lloctynatel bopa bubnuoreka [IOK
https://m.edsoo.ru/ff0dOafa
48 | Uznyuenue u noromnieHrue GOTOHOB IIPH MEPEX0JIe bubmuorexa [JOK
aToMa ¢ OJIHOTO YPOBHSI SHEPTHHU Ha APYroi. Busrl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 | BonHOBBIC cBOMCTBA YacTull. BoHbl 1e bpowuis. bu6mmoreka [IOK
KopmyckynsipHo-BosiHOBOW ayanu3M. CIIOHTAHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE H3JIy4CHHE
50 | OtkpeiTHE paguoakTuBHOCTU. OMBITH Pe3epdopaa nmo bubmuorexka [JOK
OIIPEIECIIEHUIO COCTaBa PaJnOAKTUBHOTO U3TyYECHHUS https://m.edsoo.ru/ffod0fd2
51 | CeowuctBa anb(da-, 6eTa-, raMmma-uzirydeHus. Bnusaue
paJIMOAKTUBHOCTH Ha KUBBIC OPraHU3MbI
52 | OTkpbiTHE IPOTOHA U HEeUTpoHa. V30Tombl. AJbda- bubnnoreka [JOK
pacraj. DIeKTPOHHBIN U TIO3UTPOHHBIN OeTa-pacraji. https://m.edsoo.ru/ff0d1162
'amma-uziyuenue
53 | DHeprus cBsi3U HYKJIOHOB B sape. SaepHbIe peaKIyu. bubmmoreka [IOK
Snepubid peaktop. [IpoOiaeMbl, TepCIIEKTHBEI, https://m.edsoo.ru/ff0d1356
HKOJIOTHYECKUE ACTIEKThI JIEpHOU IHEPTreTHUKHU
54 | DnemeHTapHble yacTULbl. OTKpPBITHE MO3UTPOHA. bubnuorexa LIOK

Mertoabl HAOIIOCHNUS U PETUCTPALIUH 3JIEMEHTapHBIX
yactull. Kpyrinelii cton «®yHnameHTaIbHbIE

https://m.edsoo.ru/ff0d0e38
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B3aMMOICUCTBUS. ENMHCTBO M3NUeCKOU KapTHHBI
MHpa»

55

Oranel pa3Butus actpoHoMuu. Ipukinagnoe u
MHPOBO33PEHUECKOE 3HAUEHUE aCTpPOHOMUHU. Buj
3B€3qHOTO HeOa. Co3Be3us, SpKUE 3BE3/IbI, TUTAHETHI,
X BUANUMOC IBUXCHHC. COJIHGLIHaSI CUCTEMa

56

Connue. ConHeyHasi akTUBHOCTb. MICTOUHMK 3HEprun
CouiHna 1 3B€31

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3bI
TJIaBHOM MOCJIEIOBATENIbHOCTH. BHYTpeHHEE CTpOeHNE
3B€37. COBpeMEHHBIE TPEACTABICHHS O
MPOUCXO0XKACHUH 1 3BoJIIoIMK COJIHIIA U 3BE3]]

58

Mneunsin [Iyre — Hama ['anaktuka. [losnoxenue u
newkenne Comuna B [Namaktuke. [Nanmaktuku. Yepubie
JBIPBI B Sijpax rajJakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopust boibiioro

B3phLIBA. PenukToBoe H3JIYYCHUC. MeraranakTuka
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60 | Hepemennsle mpoGiieMbl aCTPOHOMUHU 1

61 | KonrponbHas paboTa « QIeMeHTHl aCTPOHOMUU H 1
acTpO(UZHKI

62 | O6o6maromuii ypok. Ponbs Gu3nku 1 acCTpOHOMHUU B 1
SKOHOMMYCCKOM, TEXHOJOTHISCKOM, COIIMAIBHON 1
THYECKOU chepax AeITEIbHOCTH YeJIOBEKa

63 | O6o06marommii ypox. Ponb u mecto ¢pusuku u 1
ACTPOHOMHH B COBPEMEHHOM HAy4YHOU KapTUHE MUPA

64 | O6o6maromuii ypok. Pois ¢pusndeckoii Teopuu B 1
(hopMUPOBAHUH MPEICTABICHUN O GU3HUECKOM
KapTHHE MHpa

65 | O6o0mmaronyii ypok. Mecto pu3nuecKoil KapTUHBI 1
MUpa B 00IIIEM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEACTABICHUN O TPUPOJIE

66 | PesepBHEBII ypok. MarHuTHOE TTOJIE. 1
DNEKTPOMAarHUTHAS WHIYKIIHS

67 | PesepBHblii ypok. Ontrka. OCHOBBI CIIEITUATBEHOM 1
TEOPHUH OTHOCUTEIILHOCTH

68 | Pesepnbrit ypok. KBanToBas ¢usuka. D1eMeHThI 1 bubmuorexa [JOK
aACTPOHOMHMH U acTPO(DUUKH https://m.edsoo.ru/ff0d1784
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