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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeQHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUSI OCHOBHOU
o0Opa3oBaTeNbHOM ITporpaMMmel, TipenctaBieHHbIX B DT'OC COO, a Taxxke ¢ y9éToM (eaepaibHON
paboueii mporpaMMBbl BOCIIUTAHHS U KOHIEMIIMHY TPEToaBanus yaeOHoro npeamera «Dusnka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
oOpa3oBaTesbHbIe IPOTPAMMBI.

Conepxanne mporpaMMbel 10 (pU3HMKe HampaBieHO Ha (OPMHPOBAHUE €CTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOoOTBETCTBYET
tpeboBanusaM ®I'OC COO K miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEAMETHBIM U METalpeAMETHBIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbIE 1I€IM U3ydyeHUs (U3UKH Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3yNbTaThl OCBOCHUS Kypca GU3NKH: TUYHOCTHBIE, METAIlpeIMETHBIE, IPeIMETHBIE (Ha 6a30BOM
YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE PE3yabTaThl MO roJiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «dusnkay mo rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOMMA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne GU3NYECKUX 3HAHUHN ONpeIeNIsieT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI
B cdepe SHEpPreTUKH, TPAHCIOPTA, OCBOCHMSI KOCMOCA, MOJYYEHHUS HOBBIX MaTEpHaliOB C
3aJlaHHBIMU CBOICTBaMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIaJa B GOpMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHBI MuUpa oOyuarouiuxcs, B (opMHUpOBaHHE YMEHHH NPUMEHSTh
Hay4YHBI METO/1 MO3HAHUS NP BHIMOJIHEHUHU UMU YU€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero oOpa3oBaHusl MOJO0XKEH Psij UIeH,
KOTOpbIE MOKHO PacCMaTPHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenrocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBusercs (OpMUpOBaHME NPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npearnogaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
NoTeHIana (Gpu3nyeckon HayKu, OCMBICIIEHHE CBSA3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMU MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcs MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUs,

MOCBSAILIEHHBIX AYKOJOTHUYECKUM HpOGJ’IeMaM COBpPEMCHHOCTHU, KOTOPLIC CBA3AaHBI C PA3BUTHUCM
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TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.
CrepXHEBBIMH DJIEMEHTaMHU Kypca (U3UMKHM Ha ypOBHE CpenHero oO0Imero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHUusA €CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).
CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6pa3OBaTeJ'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MMPpCATTOKCHHBIX TUIIOTE3.
Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KAa4E€CTBCHHBIX 3a/a4. HpI/I 3TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MTO3BOJISIOIINE TIPUMEHSTh H3y4eHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasfiernia Kypca,
TaK W HHTCTPpUPYSA 3HAHUA H3 Ppa3HbIX pPas3aciioB. JIJ'IZ KauCCTBCHHBIX 3aJa4 IPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecreueHnIo yueOHOTo mpoiiecca 0a30BbIi ypoBEHB Kypca (DU3UKH Ha YPOBHE CPETHETO OOIIETO
o0pa3oBaHUs JODKEH M3Yy4aThCsl B YCIOBUAX MPEIMETHOrO KaOuHeTa GU3UKHU WK B YCIOBHUSAX
MHTEIPUPOBAHHOTO KaOMHETa MpeIMETOB €CTeCTBEHHO-HAY4YHOIO LWKIa. B kabuHere Qusuku
JOJKHO OBbITh HeoOxoauMmoe J1abopaTopHOe OOOpyJOBaHHE Ui BBHINOJIHEHHS] yKa3aHHBIX B
porpaMme o (PU3HNKe yUeHHYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHNE.
JlemoHcTpamoHHOe obOopynoBaHue (opMmupyercs B COOTBETCTBUU C MPUHIUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00ecredynBaeT MOCTAaHOBKY IEPEUYHCIECHHBIX B MpOrpaMMe Io
¢bu3MKe KIIOYEBBIX JEMOHCTpAlUi Ui HWCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaboparopHoe oOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarndyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BaHUM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1JAOOPATOPHIl.
OCHOBHBIMU IIENIAMH U3y4eHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloIMXCsl K Hay4YHOMY HW3YYEHUIO
IPUPOJIBI, PA3BUTHE UX HWHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJCTABIEHUM O HAaydHOM MeTOA€ TMO3HaHUS U (OpMHUpPOBaAHUE
UCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3YUeHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;



(dhopMHpOBaHHE YMEHUN OOBSICHATH SBIICHUS C UCIOIh30BAaHUEM (PU3UYECKUX 3HAHUHN U
HAaYYHBIX JI0Ka3aTEJIbCTB;

(dhopMHpOBaHKE MPEACTABICHUN O POIM (GUUKH JUIS PA3BUTHSI IPYTHX €CTECTBEHHBIX
HAYK, TEXHUKHA U TEXHOJIOTHH.

JlocTiokeHne 3TuX Iienell oOecreumBaeTcs pPEIICHHEM CIEeIYIONIMX 3alad B Ipolecce
M3ydeHHs Kypca GU3UKU Ha YPOBHE CpeTHero o0mero o0pa3oBaHus:

MPUOOpETEHNE CUCTEMBI 3HAHHUKA 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSX, BKITIOYAS MEXaHUKY, MOJICKYJISIPHYIO (DU3HKY, SIEKTPOIUHAMUKY, KBAHTOBYIO
(U3HKY U DJIEMEHTBI aCTPO(DU3HKHY;

dbopMHpOBaHHE YMEHUW TIPUMEHSATH TEOPETUYCCKHE 3HAHHS JUIS OOBSCHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJsl TPUHATHAS TPAKTHYECKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB peIIeHUs PAa3IUYHBIX 3aJad C SIBHO 3aJaHHOU (DU3MUECKOI
MOJEIbI0, 33/1a4, I0JIPa3yMEBAIOIINX CAMOCTOSATEIbHOE CO3JaHle (PU3NYECKOM MOIeNH,
aJICKBaTHOW YCJIIOBHUSIM 3a/1a4U;

MOHMMaHWe (U3MYECKHUX OCHOB M TMPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSHUS Ha OKPY>KAIOIIYIO CPEyY;

OBJIQJICHUE METOJaMHU CaMOCTOSATEIFHOTO TUTAHHPOBAHUS U TPOBEACHUS (PU3NUECKUX
OKCIIEPUMEHTOB, AaHaJIW3a W  HHTEPIpETalMd  WHPOpMalMU,  OMpeaeTeHUs
JIOCTOBEPHOCTH TIOJIYUEHHOTO pe3yiIbTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usmku (6a30BbI YpOBEHb) HAa YpOBHE CpeAaHero oOmiero oOpa3oBaHHS
otBoautcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenio), B 11 kimacce — 68 yacoB (2 yaca
B HEJIETIIO).

[Ipemaraemerit B mporpaMmme 1o (pu3uke nepedeHs Ja00paTOPHBIX M MPAKTUIECKUX PadboT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYWTENb JeJaeT BBIOOp MPOBEACHUs TabOpaTOpHBIX paboT u

OIIBITOB C y‘IéTOM HHAWNBUIYAJIbHBIX ocoOeHHOCTEN o6yqafom1/1xc;1.

COJEP)KAHUE OBYYEHUA

10 KUIIACC

Paszpnen 1. ®usuka u MeTOAbI HAYYHOI0 O3HAHUS
®usnka — Hayka o npupone. HayuHele MeToapl MO3HaHUSA OKpyxatouiero mupa. Poib
AKCIIEPUMEHTA U TEOPUH B IIPOLIECCe MMO3HAHMS MPUPOJIBI. DKCIICPUMEHT B (PU3HKE.
MonenupoBanue Qu3ndeckux sBJICHHUN U mpoiieccoB. Hayuneie runoressl. dusznueckue

3aKOHBI ¥ TEOPUU. | paHUIIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpHHITUI COOTBETCTBHUS.
Ponp u mecto ¢usuku B (HopMHpOBaHMHM COBPEMEHHON Hay4yHOW KapTUHBI MHUpa, B
MPAKTUYECKOU JIEATETbHOCTH JIFOJICH.
Jemoncmpayuu
Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIEC JATYHKH.
Ilpasocnasnuiii komnonenm. Omkpvimue Hayaia 6imus Beenennotl 60 epemeru.

Pa3gen 2. Mexanuka



Tema 1. Kunemamuxa

Mexanuueckoe JBkeHHE. OTHOCHTEIBHOCTh MEXaHWYeCcKOoro ABmkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, cKOpoCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) U YCKOPEHHUE
MaTepuaIbHON TOYKH, UX MPOEKIIMU Ha OCHU CHCTeMbl KoopauHaT. CiokeHHe NMepeMelieHu u
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPCHHOE MPSMOJIMHEHHOE IBIKEHUE. I'paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MIEPEMEIICHUSI MaTePHUATIbHOM TOYKU OT BPEMEHH.

CBoOoiHOE MajieHne. Y CKOpeHrne CBOOOTHOTO Ta/ICHUS.

KpuBonuueiiHoe naBwxkeHue. [[BkeHME MATEpUAIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSTHHOM MO MOJIYJIF0 CKOPOCTBIO. YTIIOBAsl CKOPOCTh, JIMHEHAsA cCKopocTh. [lepuoa u yacrora
oOparenus. [lenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckre ycTpoucTBa U MPAKTUIECKOE IPUMEHEHHE: CITUIOMET], IBUKEHUE CHAPSIOB,
LIETTHBbIE U PEMEHHBIE NIEpEIayu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UILTFOCTPAIIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JIBUKEHUSI.

[IpeobpazoBaHue ABMKEHHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3MyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nemxenus tena, OpOIIeHHOTO MO/ YIJIOM K TOPH30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO MTaICHUS.

Hamnpanenue ckopocTH py IBHKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHHS MEXK Y YTSIMU, IPOHIECHHBIMH TEJIOM 3a I10CJIEI0BATEIbHbBIE
paBHbIE IIPOMEKYTKM BPEMEHH IPU PABHOYCKOPEHHOM JABW)KEHUM C HAYAJIbHON CKOPOCTHIO,
paBHO HYJIIO.

N3yuenune nBUKEHUs IIAPUKA B BA3KOM KUJIKOCTH.

N3yuenue nBuxeHus tenaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocuTenbHOcTH [anuies. Ilepsiii 3akoH HeroToHa. MIHEpLManbHbIe CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akoH Hprorona mms
MarepuaibHOU Touku. TpeTtuil 3akoH HbroTOHA 17151 MaTepUalIbHBIX TOYEK.

3akoH BceMUpHOro TsaroreHus. Cuna tskectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (moxosi, ckoybxenus, kauenus). Cuna tpenus. Cyxoe tTpenue. Cuna
TPEHHS CKOJIbXKEHUs U cuia TpeHus nokos. Kosadduuuent tpenus. Cuna conpoTUBICHUS MPU
JBUKEHUHU TeJa B )KUIKOCTH WUJIU Ta3e.

[TocTynarensHO€ ¥ BpamareabHOE JBUKEHUE a0COTIOTHO TBEPAOTO Tena.

MOMEHT CHJIBI OTHOCUTENIBHO OCHU BpaileHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckre yCTpOICTBA W NPAKTUUYECKOE NPUMEHEHUE: MOJALIUIHUKY, JBH)KCHHE
HCKYCCTBEHHBIX CIYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHME MacC B3aMMOJICHCTBYIOLIUX Tell.



Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBHCHMOCTb CHJIBI YIPYTOCTH OT e opMaluu.

Hesecomocts. Bec Terna npu yCKOPEHHOM NOJABEME U NTAJICHUM.

CpaBHeHHUE CUJI TPEHUS TOKOSI, KAUYEHHS U CKOJIbKEHUS.

VYcnoBust paBHOBecHs! TBEPAOTO Tesa. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenue nBuxeHus: Opycka 1o HAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE U PE3UHOBOM
obpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOLIETO OCh BPAILIECHHUS.

Tema 3. 3akonvl coxpaneHusn ¢ MexanHuke

Nmnynsc MaTepuaibHOM TOUKH (T€Ja), CUCTEMBI MaTepHalIbHBIX To4YeK. VIMITybC CUIBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE BMKEHUE.

Pa6ora cuibl. MOIIHOCTE CHITBI.

Kunernueckass sHepruss maTepuanbHOW TOUYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEepruu.

[ToTenumaneHas sueprus. [loTeHnuanbHas 3Heprus ynpyro Ae(opMupOBaHHOMN MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENMOTEHUUANbHbIE CHIIBL. CBsI3b paOOTHl HEMOTEHIHUAIBHBIX CHI C
M3MEHEHNEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUs MEXaHUYECKOW SHEPIUH.

Yrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuyeckre yCTpOICTBa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEpP, MPYKUHHbBIN
MACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[lepexon moTeHIMAIBHOM SHEPTUU B KHHETHUECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyenne aOCOJIIOTHO HEYNMPYroro yiapa € MOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C W3MEHEHHEM MEXaHMYeCKOW JHEpPruuM Tela Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Ilpasocnasnvtit komnonenm. Xpucmuarnckas ¢unrocogpusn Ianuneo I'anunes. bBuoepagpus
Hviomona kax yuenozo- xpucmuanuna. 3axonst ¢usuxu u 3axor boorcuil.

Pa3nen 3. MoaekyisipHasi puznka ¥ TepMOIHHAMHUKA
Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOU MeopUU
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 000CHOBaHHUE.
BbpoynoBckoe nmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS YAaCTUI BELIECTBA.
Mojenu cTpoeHHs Ta30B, KUAKOCTEH 1 TBEPIBIX Te U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9THX Moaeneil. Macca u pazMeps! MoJiekyil. KonnuectBo Bemectsa. [locrosinaas ABorapo.
Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. Illkana remneparyp Llenscus.



Mopnenbs uaeanbHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJISPHO-KUHETUYECKONH TEOPHH
uaeanpHoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa CpelHeld KHHETHMYECKOM >SHepruu
TEIUIOBOTO ABMXEHHS yacTul ra3a. [llkamna remneparyp KenbBuna. ['a30Bble 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon JlanpTona. M3ompoiieccsl B MA€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mnpeacraBieHue H30IPOLECCOB: HM30TEpPMa, HU30X0pa,
n3obapa.

TexHudeckure yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, [TOKa3BIBAIOUIME JWCKPETHOE CTPOCHHE BeUIecTBA, (oTorpadum MOJIEKyI
OPraHUYEeCKUX COCTMHECHUMN.

OneITh 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUSI.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJIECHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, MJUTFOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UAECATBFHOTO ra3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MepeHuN o00béMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Ta3a.

Tema 2. Ocno6bl mepmoouHamuku

TepMoauHamuyeckass cucrema. BHyTpeHHsASI 3HEprusi TEPMOJAMHAMHYECKONH CHUCTEMBI U
criocoOb! e€ m3meHeHus. KonndyectBo TeroTsl U pabota. BHyTpeHHsIs SHEprusi 0AHOATOMHOTO
HJeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIMS, U3JTydEHUE. Y IeJIbHas
TEITOEMKOCTD BelecTBa. KoanuecTBo TEMIOTHI IIpH TEIUIONEpeaaye.

[Tonsatue 00 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoauHAMHKH. [IpuMmeHeHHE
MIEPBOTro 3aKOHA TEPMOIUHAMUKY K H3ompolieccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeobpaTumMocTh IpoIeccoB B MPUPOJIE.

TemnoBbie Mamuubl. [IpuHnune! neiicTBus TemaoBbix MamuH. [IpeoOpa3oBanust sHepruu B
TeroBbIX MamuHax. KoadumuenT nmonesnoro aericteus remoBoit mammuel. Lukn KapHo u ero
K03 (GUIIMEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIIOAHEPTETUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3menenune BHYTpEHHEH SHEpruu Teia MpPU COBEPIICHUU pPabOTHI: BBUIET MPOOKHU H3
OYTBLJIKH MOJ] IECTBHEM C)KATOTO BO3/lyXa, HarpeBaHue 3(upa B IaTyHHOU TpyOKe MyTéM TpeHus
(BUIICOAEMOHCTpAITHSA).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OmnpIT 1o aguabaTHOMY PaCHIMPEHHUIO BO3IyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENs BHYTPEHHETO CTOPAHUs, PEAKTHBHOTO IBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[TapoobOpazoBanue u koHAeHcaus. Mcnapenue u kuneHue. AOCOTIOTHAS M OTHOCUTENIbHAS
BIIQXKHOCTh BO3Myxa. HachllmeHHbIN map. YiaenbHas TemioTa mapooOpa3oBaHus. 3aBHUCHMOCTh
TEMIIepaTypbl KUTIEHUS OT JaBJICHUSI.



TBépnoe Teno. Kpucranmnuueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepualyibl. [lnaBneHue u Kpuctamidzanus. YaenbHas
TeruioTa miasiaeHus. Cydoaumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH TTOJTYUCHHS] COBPEMEHHBIX MaTEpPHUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX ITAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUU.

Crioco6b1 U3MEPEHUS BIAKHOCTH.

HaGnronenue narpeBanus 1 TUIaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpaIys KpucTauioB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Ilpagocnasnwtii komnonenm. bubnus o éewgecmaax.

Pasznea 4. DuexkTpoanHammuka

Tema 1. dnekmpocmamuka

DnekTpu3anusa Tell. OJEeKTpU4ecKuil 3apsan. JlBa BHAA OSIEKTPUYECKUX 3aPAJIOB.
[TpoBOAHMKH, AUDTEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHECHHS JJIEKTPUUECKOTO 3apsiia.

Bzaumoperictue 3apsgoB. 3akoH Kymona. TodeuHblid  3JIEKTpUYECKH  3apsjl.
Onektpuyeckoe mosne. Hanpsok€HHocTh anexktpudeckoro moss. [IpuHIuUn cyneprno3uuun
ANEKTPUYECKUX MoJIeh. JINHNY HanpsHKEHHOCTU AIEKTPUYECKOTO TOJIS.

PaboTa cun sanekrpocrarnueckoro notist. [Toreniman. PasHocts motennuanos. [IpoBogHuKH
Y JUDJIEKTPUKU B AJIEKTPOCTATUYECKOM MoJI€e. [nanekTpuueckass IpOHUIIAEMOCTb.

OnekrpoéMkocTb. KonzaeHcatop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IMPUMEHEHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAECHCATOP, KOMHUPOBAJIbHBIM
arrapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

VYCeTpoicTBO U IPUHLIMIT JEHCTBUS 3JIEKTPOMETPA.

B3aunmoelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEIL.

[IpoBOAHUKH B 31EKTPOCTATHYECKOM MOJIE.

DNeKTpocTaTUYecKas 3aluTa.

JIMBIIeKTPUKH B 3JIEKTPOCTATUUYECKOM TIOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH TIIOCKOTO KOHAEHCATOpa OT IUIOIIA/IN TUIACTHH, PACCTOSIHUS
MEKy HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS AJIEKTPUUECKOTO ToKa. MICTOUHMKM TOKa.
Cuna Toxka. [IoCcTOSIHHBIN TOK.



Hanpsokenne. 3akon OMma ai1s ydacTka LETH.

DneKTpuyecKoe COIIPOTHBJICHUE. YaenpHOE COINIPOTUBJIEHUE BELIECTBA.
[TocnenoBarenpHOE, NapaUIEIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) 3eKTprudeckoi enu. KopoTkoe 3amMbIkaHueE.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPUMECHAs MPOBOJAUMOCTb IOJIYIPOBOIHUKOB.
CroiictBa p—Nn-nepexona. IlomynpoBoiHUKOBBIE TPHUOOPBHI.

DnexTpuuecKuii TOK B pPacTBOpPAaX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

DnexTpuueckuil Tok B razax. CaMOCTOSITENbHBIN U HECAMOCTOATEIbHBIN pa3psa. MoaHus.
[Ina3zma.

TexHnuueckue ycTpoiicTBa U MpaKTHUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
WUCTOYHUKHA TOKA, DJIEKTPOHArpeBareibHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE HPUOOPHI,
TEPMOMETP  CONPOTHUBJICHUS, BAKyyMHBIH  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MOJIYIPOBOAHUKOBBIHN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTh COINPOTHBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAJH
MIOIIEPEYHOI0 CEYEHUsI U MaTepHraa.

CMenranHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue >JaeKTPOABUKYIIEH cuiibl. KOpoTKOe 3amMblkaHME TajlbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSS TPOBOJUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nrabopamopHule padomol

N3yuenue cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHIIBI HCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue snextponusa.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usmku 06azoBoro ypoBHs B 10 kjacce ocCyliecTBIseTCS € Y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcaMH MaTeMaTUKH, OHOJOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnuvle nowsmusi, CBS3aHHbIE C HM3YYCHHEM METOJIOB HAYyYHOTO TO3HAHMS:
SBJICHWE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/ICHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHUI, THUHeHHas GyHKINA, Tapabona, runepbora,
uX rpaduKd U CBOMCTBA, TPUTOHOMETpHUUECKUE (PYHKIIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHOE€ TPUIOHOMETPUUYECKOE TOKJECTBO, BEKTOPHI M HX NPOEKLIHMH Ha OCH KOOpJMHAT,
CII0KEHHE BEKTOPOB.



Buonoeusn: mexannyeckoe JBIKEHHE B JKUBOW mpupoje, muddysus, 0cMOC, TEINI00OMEH
YKUBBIX OPraHU3MOB (BMJIbI TEIIONEPENAUYH, TEIJIOBOE PABHOBECUE), IJIEKTPUUECKUE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumus: NUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TeJd, XUAKOCTEH U Ta30B, AIEKTPUUYECKHUE
CBOICTBa METAJUIOB, 3JIEKTPOJIUTHUECKAs JUCCOLUALINS, TalbBaHUKA.

I'eocpagpus: BIaXKHOCTB BO3/yXa, BETPBI, 0aApOMETP, TEPMOMETP.

Texnonozus: npeodpa3oBaHUE IBUKEHUH C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHMKE, MOJIIMITHUKK, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHUKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, IapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyYE€HUSI COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YHCIIE
HAaHOMATEepUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAIbBAHUKA.

11 KJIACC

Paznea 4. DuexkTpoaMHammuka

Tema 3. Maznummnoe none. I1eKmMpPoOMazZHUMHAA UHOYKYUSA

[ToctostHHbiE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
Bexrop marauTHOM MHAYKIHH. [I[puHIMT Cyniepno3uIy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOM
nHAyKuuU. KapTrHa TuHUN MarHuTHOM MHAYKIWUHA MOJIS HOCTOSSHHBIX MAarHUTOB.

MarsuTHO€E MoJIe IPOBOJHUKA C TOKOM. KapTWHa NWHHMNA WMHAYKIMM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzaumoaelicTBue NpoBOJHUKOB C TOKOM.

Cuna Amrniepa, €€ MOIyJb U HalpaBJICHUE.

Cuna JlopeHma, e€ Moayib W HampapieHue. J[BMKeHHE 3apsyKEHHOW 4YacTUIbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SBneHue HIEKTPOMArHUTHOM MHAYKUMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTpOABMKYILAS CHUJIA UHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHOW nHaykuuu dapazes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABUKYIIAs CUJa WHIAYKIUU B IPOBOJHHKE,
JBUKYILIEMCS] IOCTYNATENIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnyKkTUBHOCTD. SIBIE€HUE CAMOMHAYKIIMH. DIEKTPOABHKYILAsA CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO MOJIs1 KATYIIKU C TOKOM.

DIIEKTPOMAarHuTHOE IO0JI€.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE INPUMEHEHUE: TOCTOSHHbIE MAarHUThI,
ANIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEN AIE€MEHTAPHBIX YaCTHUILl, UHIYKIIMOHHAS N1€Yb.

Jemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4yKa MarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3aunmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANeKTPOMAarHUTHOM UHAYKIIUH.
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IIpaBuiio Jlenna.

3aBUCUMOCTD DJIEKTPOJBHKYIICH CHIIBI MHIYKIIMA OT CKOPOCTH M3MEHEHHWS MAarHUTHOTO
MOTOKA.

SIBiIeHME CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHre MarHuTHOTO TIOJIST KATYIITKA C TOKOM.

HccnenoBanue neiicTBUs OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHAS AIEKTPOMArHUTHOW WHYKIIHH.
Ilpagocnasnwtii Komnonenm. 3axonvl usuxu u 3axon boowcuii

Paznea 5. KosieOaHusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KONEOAHUS

Konebarenbnast cucrema. CBoOOJHBIE MeXaHMuYeckue KoJjebanusa. [‘apMoHuueckue
koneOanus. Ilepuon, wacrora, ammautyga U (asa koneOaHui. [IpyXMHHBI MasTHUK.
Maremaruueckuii MasTHUK. Y paBHEHUE rapMOHUYECKUX KoseOanuii. [IpeBpaliienre snepruu npu
rapMOHUYECKHUX KOJIEOaHUSX.

Konebatenpupiii kOHTYp. CBOOOJHBIE SJICKTPOMATHUTHBIE KOJIEOAHUS B HJICATHHOM
KoJeOaTebHOM KOHType. AHAJOTUS MEXKIy MEXaHWYeCKUMU M DIIEKTPOMArHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPTUU B UACATHLHOM KOJeOaTelTbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuXx KojieOaHUSX. BBIHYKIEHHbIE MEXaHMUECKHE KOoJIeOaHMUs.
Pe3onanc. BelHyX/1eHHBIE 3JIEKTPOMAarHUTHbBIE KOJIEOaHHUs.

[Tepemennbiii Tok. CUHYCOMAQIBHBINA NMEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIIIUTYAHOE U JEUCTBYIOLIEE 3HAUCHUE CHJIbI TOKA U HANPSHKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepegada W MOTpPeOICHUE DICKTPUUYECKON DHEPTHUU.
OKOJIOTMYEeCKHEe PHUCKM IPU  IMPOU3BOACTBE HIIEKTpol’Hepruu. KynbTypa ucnonb3oBaHUs
JIEKTPOIHEPTUHU B IOBCEIHEBHON )KU3HH.

TexHuueckne ycTpoHCTBA M IPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUYECKUN 3BOHOK,
reHepaTop NePEeMEHHOr0 TOKa, JMHUHU JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJjieOaTeIbHOW cUCTeMbI (TIPYKHHHBIN M MaTeMaTU4eCKUI
MasITHUK).

Habmronenue 3aTyxaromux KoueOaHuii.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUI.

HaGnronenue pezoHanca.

CB006OAHBIE IEKTPOMArHUTHbIE KOJIEOaHUsI.

OcumiutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa UM HampsDKEHHsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHc npu mociie10BaTEIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOPA.

Monens JIMHUY 3IIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIepUOJia MajbIX KoJleOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne mepeMEHHOrO TOKAa B LENM M3  TOCIENOBAaTENIBHO COEAUHEHHBIX
KOHJIEHCATOPa, KaTylIKH U PE3UCTOpa.
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Tema 2. Mexanuueckue u 31eKmpoMazHUMHbsLE 60JIHbL

Mexanuveckue BOJIHBI, yciaoBus pacnpoctpanenus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u januHa BoJyiHBL. [lomepednple W mponosbHBIE BONHBL. MHTepdepeHmuss u audpaxius
MEXaHUYECKUX BOJIH.

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

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS M3JIYyYCHHS JJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anexkrpomarauTHoii BoaHe. CBONCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpaXeHHEe, TpeJoOMIICHWE, Toispu3anus, audpakous, uHTepdepeHius. CKOpOCTbH
ANIEKTPOMArHUTHBIX BOJIH.

[lIkana >meKTpOMarHuTHEIX BOJIH. [IpuMeHeHHE 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE M
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEeIbl.

TexHuueckre YCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPAa3BYKOBAsl JUATHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaaIuoONpUEMHHK, TEIEBU3O0D,
anTeHHa, Tenepon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHHK 3BYKa.

HaGnronenune oTpakeHus U MpeIoMIIEHUS MEXaHUIECKUX BOJIH.

Habmonenue nntepdepeHnu U Juppakiiii MEXaHUUECKHUX BOJIH.

3BYKOBOI pe30HAHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYJIO0HW M 4YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJH:  OTpPaXK€HHE, MPEJIOMIICHHE,
noJsipu3anus, Tudpakius, “HTepdepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmomnHeiiHoe pacripocTpaHeHne CBeTa B OJHOPOIHON cpejie.
JIyud cBeta. Toue4yHbII ICTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pa)keHUIl B IUIOCKOM
3epKaje.

[Ipenomnenne cBeTa. 3aKOHbI MpENIOMIICHHMS] CcBeTa. AOCOJIOTHBIM  IOKa3aTelb
npenomiienus. llonmHoe BHyTpeHHee oTpakeHue. lIpenenbHbI Yroa MHOJHOTO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus cBeta. CrnoxxHblil coctaB 6eoro ceera. Ler.

Cobuparonue U paccewBaromiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsHUE U
OTTHUYECKas cuiia TOHKOU JUH3BL. [locTpoeHne n300paxeHuii B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. GopMyna TOHKOW JIMH3BL. YBEJIUYEHHE, JaBA€MOE JIMH30H.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBass onrtuka. WuTepdepeniuss cBera. KorepeHTHble HUCTOYHUKU. Y CIOBUA
HaOIOIECHUS] MAKCUMYMOB ¥ MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT€pPEHTHBIX UCTOUYHUKOB.

Hudpakuuss  cBera. [udpaxinuonnas pemérka. YcinoBue HaOMIOACHHUS TIIaBHBIX
MaKCHUMYMOB TP TaICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEHIETKY.

[Honspu3zanus ceera.
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TexHuueckue yCTpOWCTBa M TMPAKTHUECKOE IMPUMEHEHHE: OYKH, Jyna, (oToammapar,
MPOEKIIMOHHBIN armapar, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs! ONTHKA, TU(PAKIMOHHAS PEeHIETKA,
HOJISIPOU L.

Jlemoncmpayuu

[IpsimosinHENiHOE pacnpoCTpaHEHUE, OTpPaKEHWE M IpejomiieHue cBera. OnTuyeckue
pHUOOPHIL.

[lonHoe BHyTpeHHEEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHUM B JTMH3aX.

Mopenn MUKpOCKOTIA, TEJIECKOIIA.

Habnronenue naTepdepeHnnn cpera.

Ha6mronenue nudpakiuu certa.

HaGnronenue aucnepcun certa.

[TonyueHue cnekTpa ¢ HOMOIIbIO PU3MBI.

[Tonyuenue cekTpa ¢ TOMOUIBIO AUPPAKIIMOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Ha6nronenue aucnepcun ceTta.

Ilpaeocnasnwiii Komnonenm. boe u ceem.

Pa3znen 6. OcCHOBBI crienMAJILHONH TEOPHUH OTHOCUTEILHOCTH
['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: WHBApUAHTHOCTH MOJYJS CKOPOCTM CBe€Ta B BaKyyMe, MPUHIUI
OTHOCUTEIILHOCTH DUHILITEIHA.
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILEHUE JITHHBI.
DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € YJHEPrUel U UMITYJIBCOM PENIITUBUCTCKOMN YaCTUIbl. DHEPrus MOKOsL.

Pasznen 7. KBantoBasi pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®dotonbl. ®opmyna [lmanka cBs3M SHEPrUM POTOHA C €r0 YACTOTOM. DHEPIHs U UMITYIIbC
¢dhoToHa.

OtkpeiTue u wuccnenoBanue Qoroadpdexra. Ombitet A. I. CroneroBa. 3aKoHBI
doTorddekra. YpaBHenue DiiHmTeitHa st potoaddekra. «Kpacnas rpanuna» poroaddexra.

HaBnenune cBeta. Onbitel I1. H. JIeOenena.

XHUMUYECKOE ACUCTBUE CBETA.

Texuuyeckue ycTpoiiCTBa M NIpPaKTHUECKOE NpUMEHeHHe: (PoToaneMeHT, (OTOAATUUK,
CoNTHeYHas OaTapesi, CBETOIHOI.

Jemoncmpayuu

D013 PeKT Ha YCTAaHOBKE C IMHKOBO MIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (oTod(hdeKTa.

Ceeroguos.

Conneunas 6arapes.
Ilpasocnaensviit komnonenm. [Inanx o eéepe ¢ boca

Tema 2. Cmpoenue amoma
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Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -vactuil. [lnanerapHas
Mmozenb aroma. Ilocrynarer bopa. M3nyyenue u mornomenne GOTOHOB MU Iepexoje aToMa ¢
OJIHOTO YPOBHS 3HEPIUM Ha Apyroil. Bunel cnektpoB. CrieKTp ypoBHEN 3HEPTUH aTOMa BOJOPO/a.

BounnHoBbI€ cBOMcTBa yacTull. BosHbl ne bpoinsa. KopryckynsipHO-BOJIHOBOM Ayaau3Mm.

CrioHTaHHOE U BBIHYXJCHHOE U3yYCHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHUE: CHEKTPaJbHBIM aHAIN3
(criekTpocKo), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Onpenenenre JJIMHBI BOJHBI J1a3epa.

Habnronenue nuHeHvaTbIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

HaGmronenue nuHeiyaToro crexTpa.

Tema 3. Amomnoe sa0po

DKCIepUMEHTHI, JOKa3bIBAIOIINE CII0KHOCTh CTPOCHHUS siipa. OTKPBITHE PATMOAKTUBHOCTH.
OmnsiTel Pesepdopna no onpeneneHnto coctaBa paaAloakTUBHOro u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3JIydeHus. BiusiHue paainoakTHBHOCTH HA KUBBIE OpPraHU3MBI.

OTtkpeITHE TIpOTOHA M HeWTpoHA. HykimonHas monens siapa ['eitzendepra—lBanenko. 3apsin
sapa. MaccoBoe uucio sapa. M30Tomsl.

Anbba-pacniag. DIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.

DHeprus CBSI31 HYKJIOHOB B sipe. SnepHsbie cuiibl. JledekT Macchl sapa.

Snepubie peakuuu. Jlenenue u CUHTES €.

SAnepubiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOmeMbl W TMEPCHEKTHBHI  SACPHON
SHEPreTUKHU. DKOJOTUYECKHUE ACTIEKTHI SIAEPHON YHEPreTUKH.

DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pusznueckoi KapTUHBI MHpa.

TexHuueckne ycTpoiCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, kamepa BubcoHa,
SIIEPHBIN peakTop, aToMHas 6boMoa.

Jlemoncmpayuu

CuéTYnK MOHM3UPYIOUIUX YaCTHUILI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

Ilpasocnasnwtii komnonenm. buozpaghus JiiHwmelina Kaxk y4eHo2o-XpUucmuaHura

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU
Oranel pa3BuTus actpoHomMu. IIpukiiaqHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUHU.
Bup 3Bé3nH0ro Heb6a. Co3Besnus, spkue 3BE3/bl, IUIAHETHI, UX BUAUMOE JBHKEHUE.
Conneunas cucrema.
Connue. Conneunass akTMBHOCTh. Mcrounumk sHeprum ConHuma u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CHeKTpajbHBIN KJIACC — CBETUMOCTDY. 3BE3/1bI IIaBHON
IIOCJIEOBATEIBHOCTA.  3aBUCHUMOCTh ~ «Macca — CBETMMOCTb» JUIsl  3BE34  TJIaBHOU
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IocyieI0BaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE MPEACTaBICHUS O
IIPOUCXOXKACHUHU U 3BoJironu CoJlHLIA U 3BE31. DTambl KU3HU 3BE3L.

Muineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenune u neuxxkenne Cosnua B I'anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBasapel. YEpHbIE IbIPBI B sApax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O6sa. Paszberanue ranaxtuk. Teopus
Bonbiioro B3peiBa. PennkToBoe n3imydeHue.

MacurabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénneie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM I1a30M € UCIOJb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIPEJIENIEHUs TIOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOTo MoIyIIapus U SIPKUE 3BE3IBL.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyru.
Ilpasocnasnwiit Komnonenm. bonvuion 63pvi6 u «nyrvcupyiowaa» Beenennas.

O06o0maroniee NoOBTOpPeHUE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHOW U
3THYECKOH cepax AesaTeIbHOCTH YeI0BEKa, poJib U MECTO (PU3UKU U ACTPOHOMHUH B COBPEMEHHOM
HayyHOM KapTHHE MHpa, pojib (uU3MUeckod Teopun B (OPMUPOBAHUU MPEACTABICHUN O
¢u3nyeckoil KapTUHE MUpa, MECTO (PU3UYECKON KapTHHBI MHpa B OOILIEM psTYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUI O MIPUPOJIE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢u3mku 06a30Boro ypoBHS B 11 Kimacce OCymecTBISETCS € y4ETOM
COJIep’KaTeNbHBIX MEXIPEIMETHBIX CBSA3€M € KypcaMH MaTeMaTuKd, OWOJIOTUH, XHMUHU,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SIBJICHUE, Hay4yHbI (akT, TUmnore3a, (U3MYEecKas BEJIMYMHA, 3aKOH, TeOpws, HaOIIOJIEeHUE,
9KCIIEPUMEHT, MOJCIIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CJIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU N0JI00US TPEYTOJILHUKOB, OIIPEIeICHHE TIIOUIAIN IIIOCKUX Uryp U o0bEma Tel.

buonocus: anekrpudeckue IBJICHU B )KUBOW MPUPO/IE, KoyieOaTeNbHbIe IBUKEHUS B )KUBOI
MPUPOJIE, ONITUYECKUE SIBJICHUS B AKUBOU NPUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX Ted,
MEXaHHU3Mbl 00pa30BaHuUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPAIbHBIN aHau3.

l'eoepaghus: MarHUTHBIE TOJIFOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTH, MPEACKAZAHUE 3EMJIICTPSICEHUM.

Texnonozcus: TMHUM DIEKTPOIIEpENad, T€HEPATOp MEPEMEHHOTO TOKA, 3JIEKTPOJBUTATED,
UMHAYKIMOHHAs MedYb, pajap, paJuoNpUEMHMK, TeJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAsI OaTapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

OcBoenune yuebHOrOo mpenaMera «Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHBIX PE3YJIBTATOB.

JIMUYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS yueOHOro mpeamera «Du3uka» JOKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOyYalONIUXCs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IMPOIECCE PeaTU3aIi OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYAIOMIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYETIOBEYSCKUX TYMAHUCTHYCCKHX M JIEMOKPATHYSCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONM OpraHU3all1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHHM C HX
(GYHKIMSIMYA ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKON I'PaXKIaHCKON MJICHTUHYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM POCCHHCKHX
y4€HBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO U TPUHUMATh OCO3HAHHBIC PELICHHS, OPUCHTHPYSICH Ha
MOpabHO-HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B ICATCILHOCTH YUEHOTO,

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpya0BOr0 BOCIIMTAHHUSI:

HMHTEPEC K Pa3IMYHBIM cepaM npodecCUOHATBHOM AesITENFHOCTH, B TOM YUCIIE CBSI3aHHBIM
¢ (Qu3uKONM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mpodeccuu u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKCHUU BCEH )KHU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:
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c(pOPMUPOBAHHOCTh HKOJOTMYECKOM KyJIbTYpbl, OCO3HaHME TIJIOOAIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

TUTAHUPOBAHUE U OCYIIIECTBIICHUE ACHCTBUI B OKpY KaIOIIEH cpe/ie Ha OCHOBE 3HAHUS 1eIei
YCTOWYMBOTO PAa3BUTHSI YEJIOBEUCCTBA;

paciupeHue OImbITa JEATENIbHOCTH AKOJOTHMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMCIOLIUXCS 3HAHUM 110 (PHU3HKE;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3HMUECKON HAYKH;

0CO3HAHME IICHHOCTH HAYYHOW JEeSITEIbHOCTH, TOTOBHOCTh B IPOIIECCE M3YUEHUS (PU3HKH
OCYIIECTBIISITh MPOCKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh WHANBHIYAILHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
ba3oBble Jornveckue aelcTBUS:

CaMOCTOSITSIIBHO (DOPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh &
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPHUBACMBIX (PH3NICCKUX SBICHUSX;

pa3pabaTeIBaTh IJIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHATIN3a UMEIOIINXCS MaTEePHATBHBIX
Y HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JCSITCIBHOCTb, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IIEJSAM,
OIICHUBATh PUCKHU IMOCJICACTBUI NCATEIHHOCTH;

KOOPAMHUPOBATh M BBINOJHATHE PabOTy B YCIOBHUSIX pPEaJbHOTO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciienoBarebcKHe N1eliCTBUA

BJIQJIETh HAYYHOH TEPMHHOJIOTHEH, KIIIOUEBBIMH IMOHATUSIMH M METOJIaMU (DU3HYECKOI
HayKH;

BJIaJIETh HaBBIKAMHU Y4YEOHO-HCCIICIOBATEIBCKON M MPOCKTHOM NEATEeILHOCTH B 00J1aCTH
(hbM3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUCKY METOJIOB PEIICHUSI 3a/1a4
(DMBUYECKOTO COCpKAHUS, TPUMEHEHUIO Pa3IMYHBIX METOI0B ITO3HAHMS;

BIIJIETh BUJAMU JIEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €r0 HHTEpIpeTaluu,
peoOpa30BaHMIO U IPUMEHEHHUIO B PA3INYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3/1aHUU
y4eOHBIX POEKTOB B 001acTU (DU3HKH;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATb
TUNOTEe3y €€ pelieHus, HaX0UTh aprYMEHTHI A JO0Ka3aTeIbCTBA CBOMX YTBEPKICHUI, 3a/1aBaTh
napaMmeTpsl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MOTYUYECHHBIE B X0O/I€ PEIICHHs 3a/1a4M Pe3yAbTaThl, KpUTHUECKU OLIEHUBAThH
WX IOCTOBEPHOCTH, MPOTHO3WPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH U (HOPMYIHPOBATh COOCTBEHHBIE 3a/1a4u B 00Pa30BaTEIbHOM JESITENFHOCTH, B TOM
qHclie IPU U3YUYEeHUHU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBAThH MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;
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YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IIPEUIaraTb OPUTHHAIbHBIE OAXO0/IbI U PELICHNUS;

CTaBHUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOLINE aJbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU IOJTydeHHs HH(POpPMAIUN (HU3NIECKOTO COJEPIKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSITEJIBHO OCYLIECTBJISATh IOWCK, aHalIM3, CUCTEMaTHU3alUi0 U
MHTEPIpPETANIO HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

HCII0JIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHM B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHM3alMOHHBIX 3a/1ad C COONIIOIEHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOEepEeKEeHUs, TPABOBbIX U
THUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€301aCHOCTH;

co3ZaBaTb TEKCThl (DU3NYECKOTO COJEpXk aHWs B pa3Iu4HbIX (opmarax ¢ ydéToMm
Ha3HaYeHUs MH(OPMALIUH U LIEJIEBOM ayAUTOPHH, BBIOMpas ONTUMANIbHYIO (hOpPMY ITpeICTaBICHUS
U BU3yaJIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

OCYIIIECTBJISITH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEIHLHOCTH;

pacrmo3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYaIlMi ¥ CMSTYaTh KOH(DIUKTHI,

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJH30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUIyaJIbHON PaOOTHI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBHM C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaXKJOT0 YiICHA KOJIICKTHBA;

NPUHUMATh 1€IM COBMECTHON JE€ATEIbHOCTH, OPraHU30BbIBATH W KOOPJIWHHUPOBATH
JEUCTBUA IO €€ TOCTHUXKEHHIO: COCTABIISITh IUIaH IEUCTBUMN, pACIPEAEIIATh POJIU C YYETOM MHEHHUIA
YYaCTHUKOB, 00CY)X/IaTh pe3ybTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO yYaCTHHKA KOMAaHJbl B OOIIMI pe3yabTat
110 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBBIE IMPOEKTHI, OLIEHWBATh HMJAEH C TMO3WLUH HOBHU3HbBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISAITh MO3UTUBHOE CTPATErHYECKOE IIOBEACHUE B PaA3JIUYHBIX CHUTYalUsX,
MPOSIBJISATH TBOPYECTBO U BOOOpakeHHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe yHUBepcaIbHbIE YUeOHbIE 1eliCTBUA
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATENIbHYIO JESITENbHOCTh B 00OJacTu (GPU3UKU U
ACTPOHOMUH, BBISIBIISITH MMPOOJIEMBI, CTaBUTh U ()OPMYIIMPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSTENBHO COCTABJIATH IUJIAH PEUICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelLIeHuE;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
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crocoOCTBOBATH (POPMUPOBAHHIO U MPOSIBICHHUIO SPYIUIINU B 00J1aCTH (PU3UKH, TOCTOSTHHO

MOBBIIIATH CBOM 00pa30BATENBHBIN U KYJIBTYPHBIN YPOBCHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHBBI B JI€ATEIHLHOCTH, OLIEHHUBATh
COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIAJICTh HABBIKAMH TI03HABATEIILHON pe(IIeKCHU KaK OCO3HAaHUS COBEPIIAEMbIX JICHCTBHUIA
1 MBICITUTENIbHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe()IeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OIIEHUBATH PUCKU U CBOCBPEMEHHO TPUHUMATh PEIICHHS 110 UX CHIDKCHHIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MIPU aHAJIM3€ PE3yIbTaTOB ACSITEIbHOCTH;

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI JIPYTUX MPU aHATN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOCHMSI POTPaMMBbl 10 PU3UKE IS
YPOBHS CpeliHero ooiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS SMOIIMOHATBHBIN
MHTEJJIEKT, Ipeanoaraiomuil chopMUpOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIIOYAIOIIEr0 CIIOCOOHOCTh OHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABJICHUS PAa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEeryJIupOoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBe/IeHUE, CIOCOOHOCTh AN TUPOBATHCS K SMOIMOHATIBHBIM U3MEHEHUAM U MPOSIBISATH
rMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKIIOYAIOIIEH CTpEMJIEHHE K JOCTH)KEHHMIO IENU U YCHexy,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €r0 MPHU OCYIIECTBICHUH OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

MNPEJIMETHBIE PE3YJIbTATBI

K xonuy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHUH, B MPAKTHUECKOI
NeSITeNLHOCTH JIFOZICIH;

YUUTHIBATh TPAHUIBl MPUMEHEHHS HW3YUYEHHBIX (PHU3UYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONMIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHHMSI Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUEUHBIH AIIEKTPUUECKHUI 3aps] NpH peluIeHUU
buznueckux 3aaad;

pacmo3HaBaTh (HU3MYECKHE SBICHHUS (TMPOIecCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHUE, CBOOOJHOE TaJeHHE Tel,
JBUKEHHE M0 OKPYKHOCTH, MHEPIIUs, B3auMoieicTBuUE Tel, Tuddy3usi, OpOyHOBCKOE IBHKEHHUE,
CTPOEHUE KUIKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMa TeN MPH HAarpeBaHUU (OXIJIaXIACHUN),
TEIJIOBOE pPABHOBECUE, HCIAPEHUE, KOHJEHCAlWs, IUIABJIICHUE, KPUCTAJUIM3ALMS, KUIIEHUE,
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BJIQKHOCTB BO3/1yXa, MOBBIIICHNE JaBJICHHS r'a3a MPU €ro HarpeBaHUH B 3aKPBITOM COCYJIE, CBSI3b
MEX]ly TapamMeTpamMH COCTOSIHUSI ra3a B M30IPOIECCax, AIIEKTpU3alus TeJl, B3auMOJIeHcTBUE
3aps/0B;

OIMCBHIBATH MEXAaHMYECKOE JBM)KEHUE, UCIOJb3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
yTh, TEpEMeIIeHHe, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJIa, UMITYJIbC Teja, KMHEeTHYeCKas
SHEPTHs, TMOTEHIMAIbHAs JHEPrus, MeXaHWdeckas paboTa, MeXaHHYecKass MOIIHOCTh; MHpHU
OTMCAaHUH MPABMIIBHO TPAKTOBATH (PU3NUECKUN CMBICI MCIIOIB3YEMBIX BEJTHUUH, X 0003HAYCHUS
W eIMHUIIBI, HAXOJAUTh (OPMYIIBI, CBS3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEIMYUHY C JAPYTHMHU
BEJIMYNHAMH;

OTMCBHIBATH HW3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJN M TEIUIOBBIC SBJICHUS, HCIOJb3Ys
¢dbu3nveckne BENWYHMHBL: JaBICHHE Ta3a, TEMIeparypa, CpenHsisi KWHETHYeCKas DSHEeprus
Xa0THUYECKOTO JIBMDKEHHSI MOJIEKYJ, CpEeIHEKBaJpaTHYHAs CKOPOCTh MOJIEKYN, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprus, padora rasza, k0d()p(UIKEHT MOJE3HOro ACWCTBUS TEMJIOBOIO
JIBUTATEIIS; IPY OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJB3YEMbIX BEIWYHH,
uX O0OO3HAYCHHWS] W €IUHMIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO (QH3UYECKYIO
BEJIMYUHY C JPYTUMH BEITMYNHAM;

OTIMCBHIBATh M3YYEHHBIE AIEKTPHUECKHE CBOWMCTBA BEUIECTBA M DJICKTPUYECKUE SIBICHUS
(mpo1iecchl), UCIOJB3YST (PU3NYECKUE BEIMYUHBL: AIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HaNpsOHKEHHOCTD  TIOJIS, TOTEHIMAN, PAa3HOCTh TIOTCHIMAIOB; MPH OIHMCAHWH TPABUIEHO
TPAaKTOBaTh (U3MUECKUI CMBICT WCIIOJB3YEMbIX BEIWYHH, WX O0O3HAUCHWS W CIWHUIIBL
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETHYMHY C IPYTUMH BETHINHAMH,

aHAIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, MCIOJb3yd (DPU3MUYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro Ttsrotenus, |, Il u |1l 3akonsr HeroToHa, 3aKkoH coxpaHeHUs
MEXaHUYECKOM SHEPIUH, 3aKOH COXPAHEHUs UMITYJIbCa, MPUHIUI CYNEpHO3ULUHN CUJI, IIPUHLIUIT
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPHIO CTPOEHUS
BEIIECTBA, a30BbIC 3aKOHBI, CBSI3b CPEIHEH KHHETMYECKOW 3HEPruM TEIJIOBOTO JIBUKEHUS
MOJIEKYJ ¢ aOCOJIOTHON TeMIepaTypol, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS
3JIEKTPUYECKOI0 3aps/a, 3akoH KyioHa, py 3TOM pa3iuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4eCcKoe BbIPAKEHUE U YCIIOBUS (IPaHUIIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITNOJIHATE 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUYECKUX SIBIEHUH U MPOLECCOB C
UCIOJb30BAHUEM MpPSMBIX M  KOCBEHHBIX H3MEpPEHUH, mpu 3ToM  (OpMYJIUPOBATH
npobiemy/3afgauy U runoTe3y yueOHOro 3KCrepuMeHTa, COOMpaTh YCTAHOBKY U3 MIPEUI0KEHHOTO
000pyZI0BaHUs, IPOBOAUTH OIBIT U (POPMYIHPOBATH BBIBOIbI;

OCYLIECTBIIATh MpsIMbIE U KOCBEHHBbIE M3MEpEHHs (U3NYECKUX BEJIWYHMH, MPH 3TOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHS M HUCIOJb30BAaTh HM3BECTHbIE METOJbl OLIEHKH
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeI0BAaTh 3aBUCUMOCTU MEX Ay (PU3NYECKUMHU BEJIMYMHAMU C UCTIOJIb30BAaHUEM MPSIMBIX
U3MEpEHUH, MpPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (MKCHpPOBATh pe3yJbTaThl MOIy4YE€HHOU
3aBUCUMOCTH (PU3MUECKUX BETMYMH B BUJIE TaOJIUIL U rPahuKOB, eNIaTh BHIBOJIBI 10 pe3yabTaTaM
HCCIIEIOBaHUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJa NpH NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCHEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM U  TMPOEKTHOW JAEATENIbHOCTU C
MCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aOOPpaTOPHOTO 000PYA0BAHUS;
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pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nveckre 3aKOHbI U NMPUHLUIBI, HA OCHOBE aHAJM3a YCIOBHS 33Ja4dl BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIICNATH (DPU3MYECKHE BEIMYMHBI W (OPMYINbI, HEOOXOIMMBIC sl €€ pelieHHs,
MIPOBOJIUTH PACUETHI M OLICHUBATh PEATbHOCTH MOJyYSeHHOTO 3HaUCHUs (PU3MUYECKON BEINYHHBI,

pelaTh KaueCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyKJeHHU C ONOPOH Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHS,;

WCIIOJIb30BATh MPH PEIICHUH YIeOHBIX 33124 COBPEMEHHbBIE HH(POPMALIMOHHBIE TEXHOJIOTUU
IV TIOUCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETAMH M NPEIACTABICHUS Y4eOHOW W HAay4dHO-
MONYJISIPHOM MH(pOPMaLUK, IOJYYEHHON U3 Pa3JINYHbIX HCTOUHUKOB, KpUTHUECKU AaHAJIU3UPOBAThH
MOJIy4aeMy10 HH(POPMAILHIO;

MIPUBOJIUTh TPUMEpPHI BKJIAJA POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCI0JIb30BaTh TEOPETUYECKHUE 3HAHUSA 10 (PU3HKE B TOBCETHEBHOM KU3HU /17151 00€CTIEeUeHM S
0€30MacHOCTH IIpU OOpaIEHUH ¢ MPUOOPAMU M TEXHUYECKMMH YCTPOMCTBAMM, /ISl COXPaHEHUS
3/10pOBbsI U COOIOACHNS HOPM SKOJIOTMUECKOTO MOBECHHS B OKpYXKaIoLIel cpene;

paboTaTh B IpyIIE C BHIIIOJHEHUEM PA3IMYHBIX COLUATIBHBIX poJied, IIaHUPOBaTh paboTy
IPYNIbI, PpAlUOHATIBHO pacHpeneNsaTh OOsS3aHHOCTH U IJIaHUPOBATh JESTENbHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIIbI B
pelIeHre paccMaTpUBaEeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (HOPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKOU
NEeSITEeNbHOCTH JIFOJIeH, LIEJIOCTHOCTh U €IMHCTBO (DU3NYECKOM KapTUHBI MUDA;

YUUTBHIBaTh TPAaHULBl TPUMEHEHUS W3YYEHHBIX (GU3NYECKUX MOJENe: TO4YeyHBIN
ANEKTPUYECKUH 3apsi]l, JIyd CBETa, TOUEUHBIN HCTOYHMK CBETA, IAEPHASI MOJEIb ATOMA, HYKJIOHHAs
MOJIeNIb AaTOMHOTO si/ipa MpH pelieHUH PU3NUEeCKUX 3a1a4;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOJAMHAMUKH M KBAaHTOBOM (DM3HKU: 3JEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJEWCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKUUSA, ACHCTBME MAarHUTHOTO TOJiI Ha NPOBOJHUK C TOKOM U JABWXKYIIUKCA 3apsm,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIIpOCTPaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALMS CBETa, IUCIEPCUSt CBETa,
dhoToanekrpuueckuii 3¢pdexT (pororddekr), cBeToBOE JaBIICHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJAOPOJIa, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPell) U AIIEKTPOMArHUTHBIE SIBICHHS (IIPOIIECCHI),
UCIOJIb3YS (U3MYECKUE BEIMYMHBI: DJICKTPUUECKUN 3apsj, CHiIa TOKa, DIEKTPHUECKOe
HaIpPsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh IOTEHIUAJIOB, 3JIEKTPOABIKYILAsL CHUJIA,
paboTa Toka, WHAYKIMS MarHUTHOTO TOJs, cuina Ammepa, cuia JlopeHila, WHIYKTUBHOCTD
KaTyIIKH, SHEPrus 3JIEKTPUYECKOI0 M MarHUTHOTO TOJIeH, MepHoj] W 4YacToTa KojeOaHWil B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIlecce FapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKYyCHOE paccTOSHHME M OINTHYeCKas CWiIa JMH3bI, MPU OMUCAHUU MPABUIIBHO
TPAKTOBaTh (UINYECKHI CMBICT HCIONB3YeMbIX BEIUYHH, WX OOO3HAYCHHUS W EIUHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUUHY C APYTUMU BETUYUHAMU;
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ONMCBHIBATH M3YYEHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHI, HCIOJIB3YS (U3NUYECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa, BHEPIUs U
uMIynbe (GOTOHA, TEPHOJ IOJIypacrana, SHEPrus CBSI3M AaTOMHBIX siep, NPU ONMUCAHUHU
NPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS U
eIMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIIME AAHHYIO (U3WYECKYIO BEIMYHHY C JAPYTHMHU
BEJIMYUHAMH, BBIYHCIISATH 3HAYCHHE (PU3UIECKOI BETHIUHBI;

aHATM3UPOBaTh (PU3MUECKUE MPOIECCHl W SBJICHUS, MCIONB3ySd (DU3MYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKOHBl MOCIEAOBATENBHOIO U MAPAICIBHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH AJIEKTPOMAarHUTHOW  HMHAYKLHMH, 33aKOH
MPSIMOJIMHENHOTO PacpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHbI IPEIOMJICHUS
CBeTa, ypaBHeHUE DitHITeHA 71 hoTodDPeKTa, 3aK0H COXpaHEHHU S SDHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPAaHEHUs SJIEKTPUUYECKOro 3apsja, 3aKOH COXpPaHEHMsI MAcCOBOIO 4HCIa,
nocTynatel bopa, 3akoH paauMOakTHUBHOIO pacmajna, IOpU OSTOM pa3inyaTh CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHa, €ro MaTeMaTHMYeCKO€ BbIPa)KEHHWE M YCIOBUS (TpaHUIbI, 00JIacTH)
MIPUMEHUMOCTH;

OTIPEIeNIATh HaIpaBJIEHWE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIS MPOBOJHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATh N300pakeHHe, CO3/1aBaeMO€ IJIOCKUM 3€pKaJIoM, TOHKOM JTMH301;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3NYECKHX SBICHUI M MPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEeHWil: mnpu 3ToM  (opMmynnpoBarth
npobeMy/3a1ady ¥ TUIIOTE3y YIEOHOTO SKCTIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pynoBaHus, IPOBOAUTE OMBIT U (POPMYJIUPOBATH BHIBObI;

OCYILIECTBIISITh MpPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYMH, TIpPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpEeHUs U UCMHOJb30BaTh M3BECTHBIE METO/bl OLIEHKU
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NUECKHUX BEJIMYMH C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTATHI MOJTYYEHHOUN 3aBHCHUMOCTH
¢busznyecKkux BeIWYMH B BUAEC Tabmuil M TpaduKoB, JAeNaTh BBIBOJBI IO pe3ylibTaTaM
UCCIIeIOBAHUS;

coOnroaaTh mpaBuia 0O€30MacHOrO TpyAa IPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIIepUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOW W MPOEKTHOM  JIEATENBHOCTH C
HCI0JIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000pyI0BAHMUS;

pemath pacu€THble 3aJa4ydl C SBHO 33JaHHON (U3UYECKOM MOJENbI0, HCIOJIb3Ys
(buznyeckue 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAIM3a yCIOBUS 33/1a4ll BHIOMPATh (PU3NUYECKYIO
MOJENb, BBIACHATh (U3UYECKUE BEIUYMHBI M (GOpPMYIbl, HEOOXOAUMBIE aisi €€ pelleHus,
MIPOBOJHUTH PACUYETHI U OIICHUBATh PEAIbHOCTH MOyY€HHOTO 3HAaYeHUS (PU3NUECKON BETHUNHBI,

pelaTh KaueCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO IIETIOYKY
paccyXJeHUl ¢ OMOPON Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJIb30BAaTh NPH PEIICHUH Y4eOHBIX 33]]a4 COBPEMEHHbIE HH(OPMAIIMOHHbBIE TEXHOJIOT U
JUIA TIOMCKa, CTPYKTYPHPOBaHUWs, HUHTEPIpPETAalMd U TPEJCTaBICHUsS Yy4eOHOW U HAy4HO-
MOMYJSIpHOM HH(GOPMaIIUU, TOTYYSeHHON U3 PA3IUYHBIX ICTOYHHKOB, KpUTHYECKU aHATH3UPOBAThH
MoJIy4aeMyro HH(OpMaIuio;

OOBSACHSATH IPUHIIUIIBI IEHCTBUS MaIINH, TPUOOPOB U TEXHUUYECKHX YCTPOICTB, pa3inyaTh
yCJIOBHA UX O€30MAaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH,

MIPUBOJIUTH TPUMEPHI BKIAAAa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKHd, B 00bSICHEHHE MPOIIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

22



UCIOJIH30BATh TEOPETUYECKHE 3HAHNUS MO (PU3UKE B TOBCETHEBHOM KHU3HH [T 00ECTICUSHUS
0e301acHOCTH Tpu OOpaleHnH ¢ MPUOOPaMHU U TEXHHUECKUMH YCTPOHUCTBAMH, Ul COXPaHEHUS
3/10pOBbsI U COOIOAEHNS HOPM SKOJIOTMUECKOTO ITOBEICHUS B OKpYXKaIOUIEH cpene;

paboTath B Ipymie ¢ BHIIOJHEHUEM PA3UYHBIX COLUAIBHBIX POJICH, MUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAIBHO pacHpelesiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITEIBHOCTH B
HECTaH/APTHBIX CUTYalMAX, aJl€KBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYaCTHUKOB IpYIIIbI B
pelIeHne paccMaTpUBaEMON MPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

HaumeHoBaHMe pa3iesioB U TEM

KoanuecTBo 9acoB

DJIeKTPOHHBIE (HU(PPOBHIE)

Ne ni/m KonTpoJabhbie IIpakTnuyeckue
MPOrpaMMbl Bcero 00pa3oBaTeIbHBIE PeCYpPChI
padoThI padoThI
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHU S
1.1 ®du3nka ¥ METOABI HAYYHOIO MO3HAHUS 2 Bubmmorexa [10K
' SHKA 1 METOAR! HayHHoro nosta https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bubaunoreka [JOK
2.1 K
HHeMaTHica S https://m.edsoo.ru/7f41bf72
bubaunoreka [JOK
22 HAunamiia ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHe €XaHNKe 6 1 1 BuGmorexca LIOK
' Hbl COXPAHCHHA B MEXAHH https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH 9 1 bubanoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubarnoreka [JOK
32 OcHOBBI TepMOAMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbIE COCTOSHUS BEIIIECTBA. 5 bubnuoreka [IOK
' MDa30BBIE TIEPEXOIEI https://m.edsoo.ru/7f41bf72
HUroro no pazaeny 24
Pazgen 4. DJJIEKTPOANHAMUKA
4.1 DrekTpocraTuka 10 1 brbmmorexa LIOK

https://m.edsoo.ru/7f41bf72
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IlocTostHHBIN 3neKkTpudeckuil TOK. Toku B

Bbubaunoreka [JOK

4.2 Pa3ITUYHBIX Cperax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpemst 2
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68
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11 KJIACC

KonuyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumMeHoBaHMe pa3/iesioB U TEM (uudpoBbie)
KouTpoabnbie IIpakTnuyeckue
n/n NPOrpaMMBI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcnl
Pazpen 1. DJIEKTPOJJUHAMUMKA
MarsuTHOe 1oje. DJIeKTpOMarHUTHas bubanorexa [JOK
11 11 1 3
HHIYKIUSA https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKue U 3J1eKTpOMarHUTHbIE 9 1 bubaunorexa [JOK
' KoneGaHus https://m.edsoo.ru/7f41c97c
bub OK
2.2 MexaHn4yecKkue U 3JeKTPOMarHUTHBIE BOJIHBI 5 1 th::lffn:é;;si'ru 17§41097¢
bubanoreka [JOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24

Pasaen 3. OCHOBBI CIIEIIUAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBBI CHIEIUANBHON TEOpUU 4 1 bubarnoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
HWroro no pazpery 4
Pasznen 4. KBAHTOBAS ®PU3UKA
. Bubmmorexa [IOK
4.1 DJ1eMeHTBI KBAHTOBOH ONTUKU 6 https://m.eds00.ru/7f41c97¢
bubnnoreka [TOK
4.2 C 4
TPOCHHE aToMa https://m.edsoo.ru/7f41c97c
bub OK
4.3 ATOMHOE 71pO 5 uommorexa I

https://m.edsoo.ru/7f41c97¢c
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Hroro no pazgeny

15

Pazpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3ZUKU

5.1 3JIeMEeHTBI aCTPOHOMUH U aCTPO(YUIUKH 7 Bubamorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOLIEE [IOBTOPEHUE
Hroro mo pazaeny 4
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
N KosnyecTBo yacos Nara DieKTpoHnbIe HH(POBLIE
. Tema ypoka Kontpoabnbie | IIpakruyeckue o0pa3soBaTeJbHbIE
n/n Bcero HM3y4eHHS
padoThI padoThI pecypchbl
1 ®dusnka — Hayka o npupone. Hayunsie 1 bubanoreka [JOK
METOJIbI TO3HAHHS OKPYKAIOIIETO MHUpPa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo (pU3UKH B (hOPMUPOBAHUN
2 COBpPEMEHHOM (Il{)aquOfI K(EpIT)I/IHIz MHpa, B 1 Bubmmorexa [10K
. . https://m.edsoo.ru/ff0c33e6
MPAKTHICCKOHN IEATETbHOCTH JIFOICH
MexaHnuyecKkoe IBMKEHHUE. OTHOCI/ITCHBHOCTB
3 MexaHquCKoroIzl:[BnmeHm. [epemenienue 1 BuGmorexca IOK
’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHHE
4 PaBHOMepHOE MPSMOTMHEUHOE JBUKCHHE 1 bubmmorexa [1OK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE MTPSIMOTUHEHHOE 1 bubnunorexa [JOK
JIBIKCHHE https://m.edsoo.ru/ff0c372e
6 CBob6oziHOE MajieHue. Y CKOpeHnue CBOOOIHOI0 1 bubanoreka [JOK
TaICHHS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe nmwxenue. /[Bmkenue 1 bubarnoreka [JOK
MaTepHaIbHON TOUKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IIpunuun otHocutenbHOCTH ["anunes.
8 I/IflepII_III/IaHBHBIe cucrtemsl orcueta. 1lepBblit 1 Bubmmorexa [1OK
https://m.edsoo.ru/ffOc3be8
3akoH HrroToHa
Macca Tena. Cua. [TpyHIAIT CyTIepIIO3HITHH
9 cui1. Bropow 3akoH HE}OTL(I)Ha z[?;l:[ P ' 1 bubmmorexa HOK
. https://m.edsoo.ru/ffOc3be8
MaTepHUaTbHONW TOUKH
10 Tperuw 3axoH HploToHA 1151 MaTepHaIbHBIX 1 Bbubmmorexa [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKkoH BCeMHUPHOTO TsAroTeHns. Cra 1 Bbubmmorexa [IOK

TspKecTH. [lepBast KocMHu9ecKast CKOpOCTh

https://m.edsoo.ru/ff0c3d00
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Bbubaunoreka [JOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduuuent tpenus. Cuna

13 COl'[pO:E/)IBJ'IeHI/IH Hp%/)l(bI[BI/I)KeHI/ITIfTeJIa B bubamorexa LIOK

https://m.edsoo.ru/ff0c3f76
KHUJKOCTH WJIH Ta3e
[NocTynarensHOE U BpalaTelbHOE IBIKEHUE
a0COITIOTHO TBEPAOro Teina. MOMEHT CHIIBL. bubmoreka [IOK

14 .

[neyo cunbl. Y CI0BUS paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
VmMmynbe MaTepUaIbHOM TOUKH, CHCTEMBI

15 MaTepualbHBIX ToueK. VIMITyIbC CHITbl. 3aKOH bubanorexa [JOK
COXpaHEHMs UMITylIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
PaboTa 1 MOIIHOCTh cuibl. KuHeTnueckast

16 9Heprus MatepuasibHOi Touku. Teopema 00 Bubamorexa LIOK

. https://m.edsoo.ru/ff0c4502
N3MCHCHUUN KUHETUYCCKOU DHEPIUU
Ilorennmanshas sHeprus. IlorennuansHas

17 SHEprHs yrnpyro AehOpMUPOBAHHOU bubnunorexa [JOK
npyKuHbL [T0TeHIMANbHAS SHEPTHS TeNa https://m.edsoo.ru/ff0c461a
BOJIM3U TOBEPXHOCTH 3eMIIH
[loTeHuMaIbHBIE U HETTOTCHIMAIBHBIE CHJIBL.

CB#13b pabOTHI HEMOTEHIHAIBHBIX CHJI C
18 I/ISMGHEI:HI/ICM MexaHqu?Kon‘ SHEPTHU BuGamorexa LIOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJl. 3aKOH COXPaHEHHS
MEXaHUYECKOH 3HEPTrUuu
JlabopatopHas pabota «VccnenoBaHue CBI3H

19 pabOTHI CHITBI C U3MEHEHHEM MEXaHIMYECKOM
SHEPIUH TeNa Ha IIPUMEPEe PacTsDKEHHS
PE3HHOBOTO JKI'YTa)

20 KontponsHas padora no reme «Kunemaruka. Bbubmmorexa [IOK
JluHaMuKa. 3aKOHBI COXPAHEHHS B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
OcHOBHEIE nounoxceHm MOJIEKYIISIPHO- BuGmiorexa LOK

21 KHHETHYECKOH Teopruu. bpoyHOBCKOE

nekenne. Auddysus

https://m.edsoo.ru/ff0c4dc2
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XapaKTep JBHKCHUSA U B3aPIMO}1€I>iCTBPIH

22 YaCTHIL BelecTBa. Mojenu CTpOoeHus Ta30B,
JKUJIKOCTEH M TBEPIBIX TEI
23 Macca monekyn. KonmndecTBo BeriecTra.
ITocTosinnas ABoraapo
24 TemmoBoe paBHOBecue. Temmeparypa u eé
u3mepenue. [llkana remneparyp Lenbcus
25 Wneansuenii raz 8 MKT. OcnoBHOE bubaunoreka [JOK
ypaBuenne MKT https://m.edsoo.ru/ffOcAfde
AOcoimoTHas TeMIepaTypa Kak Mepa CpeaHeit
26 KHHETUYECKOM DHE ?I/II/ijilzBI/I)KeHI/IﬂpMOJIpeK ol Bubmoreica LIOK
P . - https://m.edsoo.ru/ff0c511e
VYpasuenne Menneneena-Knamneiipona
27 3akoH JlanpToHa. ["'a30BbIC 3aKOHBI
JlabopartopHas pabora «lccnenoBanue
28 3aBHCHMOCTH MEX1y apamMeTpamu
COCTOSIHUSI pa3peKEHHOTr0 Ta3a
W3onpoueccs! B HaealbHOM Ta3e U UX bubanoreka [JOK
29
rpaduueckoe mpeacTaBiIcHne https://m.edsoo.ru/ff0c570e
BuyTpeHHss 3HEPrus TEPMOANHAMUYECKOM
30 CHCTEMBI U CIIOCOOBI €€ U3MEHEHHS. bubanoreka [JOK
KomuuectBo TerioTsl 1 pabora. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTrHs OJJHOATOMHOI'0 HJIEaIbHOIO ra3a
31 B bubmuoreka IIOK
Wbl TEIUIONEepEaaUun
A Pel https://m.edsoo.ru/ff0c5¢c36
V nenpHas TEMJI0EMKOCTh BEILIECTBA.
32 KH Hl Bubmmorexa IIOK
OJIMYECTBO TEILIOTHI IIPH TEILIONEpEIaye.
. P pen https://m.edsoo.ru/ff0c5¢c36
AnmaGaTHBIN TIpoIIecc
33 IlepBrlii 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka [IOK
MPUMEHEHHE K U30IPOIIeccam https://m.edsoo.ru/ffOc5efc
Heo6paTumocTs mporeccoB B MpHPOIE. Bbubmmorexa [IOK
34 .
Bropoii 3aK0H TepMOTHHAMUKH https://m.edsoo.ru/ff0c6230
35 puainn geiicteus u KI1J] Termosoit bubnuoreka [TOK

MaIlIHuHbI

https://m.edsoo.ru/ff0c600a
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36

Hukn Kapuo u ero KITJ]

37 DKOIIOTHYECKUE TIPOOIIEMBI TEIIOIHEPT €THKU
38 O06o0mIaronmii ypok « MonekyispHas bubmoreka [TOK
¢busrka. OCHOBBI TEPMOTHHAMUKID https://m.edsoo.ru/ff0c6938
KontpomnbHas padora o Teme
39 «MoTerKynﬂszﬂ ¢usnka. OCHOBBI Brbmmorexa [10K
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKID)
40 [TapooOpazoBanue 1 KOHIEHCAIIHUSL. bubanoreka [JOK
Hcnapenne u KUmeHue https://m.edsoo.ru/ff0c63b6
a1 AOGCOIOTHAS U OTHOCHUTENbHAS BIAKHOCTD Bbubaunoreka [JOK
BO3/yxa. HachlmeHHsIii map https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucrannudeckue u
42 amMopdHbIe Tea. AHU30TPOITUS CBOUCTB bubmuoreka [IOK
KpucTauioB. JKuaKue KpUCTAIIbL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUabl
43 [InaBnenue u KpucTayuIn3anus. Y geapHas bubanoreka [JOK
terutora riasienus. CyomuMarius https://m.edsoo.ru/ff0c6708
44 YpaBHeHHe TEIUIOBOro Oananca BuGmorexca IOK
https://m.edsoo.ru/ff0c6820
OneKTpu3ays Tell. DIeKTPUIECKUH 3apsi. bubnunoreka [JOK
45
JlBa BH/Ia 3JIEKTPHIECKHUX 3aPSI0B https://m.edsoo.ru/ffOc6bcc
IIpoBOAHUKHU, TUINEKTPUKU U
46 H(I))HyITpHOBOHI;IfKI/I. 3a1€5H COXpaHEeHUst BuGamorexa LIOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUUYECKOTO 3apsiia
47 Bianmopencreue 3apsnoB. 3akon Kymona. Bubmmorexa IIOK
TOUeYHBIN IIMEKTPHIECCKHN 3aPSIIT https://m.edsoo.ru/ffOc6ced
Hanpsxk€HHOCTD 37€KTpUYECKOT0 MOJS.
48 Hpnl:mnn cynepnoanuplljn ANEKTPUUECKUX bubmmorexa LOK
. . https://m.edsoo.ru/ff0c6df2
nosed. JInHuK HampsHKEHHOCTH
49 PaboTa crit 3IeKTpOCTaTHIeCKOro MOJIs. Bbubmmorexa [IOK

TTorenmuan. Pa3HocTs MOTEHIIMAIOB

https://m.edsoo.ru/ff0c6f00
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HpOBOI[HI/IKI/I " IUDBJICKTPUKHA B
QJICKTPOCTAaTHUICCKOM I10JIC. I[I/IZ)J'ICKTPI/I"IGCK&SI
NPOHUIIAEMOCTDb

Bubaunoreka [JOK
https://m.edsoo.ru/ff0c7018

51

OnextpoeémkocTs. KoHneHncaTop

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTh IIIOCKOr0 KOHJICHCATOpA.
DHeprus 3apsHKEHHOT0 KOHJEHCATopa

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopatopHas pabota "M3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"

54

ITpunnmn neicTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMUPOBAIBHOTO amnmnapara,
CTpYHWHOT0 PUHTEpa. DIIEKTPOCTaTUIECKas
3amuTa. 3a3eMIICHHE JIEKTPOIPHUOOPOB

55

DJeKTpUUecKHUil TOK, yCIOBHS €ro
cymectBoBaHus. [locrostHHBIN ToK. CHna
toka. Hanpspkenne. ConporuBieHue. 3akoH
Owma 11 ygacTka 1enu

56

IMocnenoBarenapHOE, MapaUICIbHOE,
CMELIaHHOE COCAUHEHHUE MTPOBOAHHUKOB.
JlabopatopHast pabora «3ydenune
CMELIAHHOTO COSTHHEHHS PE3UCTOPOBY

bubanoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Paborta 1 MOIIHOCTB AIEKTPUIECKOTO TOKA.
3axon Jxoynsa-Jlenna

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

58

3akon Oma 115 IOMHOHN (3aMKHYTOM)
3eKTprudecKoi enu. KopoTrkoe 3aMbIKaHUE.
Jlabopartopnas pabora «3meperne 31C
HCTOYHMKA TOKA U €T0 BHYTPEHHETO
COIPOTHUBIICHUSD)

Bubmmorexa IIOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs IPOBOTUMOCTH TBEPIBIX
METaJIOB. 3aBUCHMOCTH CONMPOTUBIICHHS
METaJIOB OT TEMIIEPaTypHI.
CBepXIpoBOANMOCTE

32


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
https://m.edsoo.ru/ff0c7ae0

OnekTpuuecKur TOK B BakyyMe. CBoHCTBa

60 1
JJIEKTPOHHBIX TY4KOB
I1 0
61 | npneotaa npomoumoets. Caoriersa pn- ) bimorera LIOK
P POBOIL ’ P https://m.edsoo.ru/ff0c84ae
riepexona. [ToxynpoBoHUKOBBIE IPUOOPEI
DJIeKTpUYECKHIA TOK B pacTBOPax 1
62 paciuiaBax 31€KTPOJIUTOB. 1 bubmoreka [IOK
DJIeKTPOIUTHYECKAST TUCCOIHALIHS. https://m.edsoo.ru/ff0c82ba
DIEeKTPOIHU3
DJeKTpUIeCKUH’ TOVK B rasax. ) BuGmorexa LIOK
63 CaMOCTOSATEIIbHBIA U HECAMOCTOSATEIIEHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psan. Momnnus. [1nazma
o :‘)HCII;T[)I/I‘IGISKI/IC npuOopsI 1 yHCTpOﬁCTBa U UX . Butmorexa LOK
FIPAKTHTCCHOC IPHMCHETHC. LipaBilia https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30MaCHOCTH
. bubmuoreka [IOK
65 O0o0marmMii ypoKk «INEeKTPOIMHAMHUKA)) 1 https://m.edsoo.ru/ff0c88be
KonrponbHast pabota 1o teme
«QnekrpocraTuka. [locTosHHBIN bubnunorexa [JOK
66 N 1
SIIEKTPUYCCKUH TOK. TOKM B pa3THIHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHblit ypok. KonTponbsHas pabora mo 1 bubnunoreka I[JOK
Teme "DieKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. Q000NN YPOK 10 1 bubnunoreka [JOK
temam 10 kiracca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 TTPOI'PAMME 68
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBIE NH(POBLIE

Ne Jdara
o/ Tema ypoka Beero KonTpoJabhsbie IIpakTyeckue T o0pa3oBaTeJIbHbIE
padoTsl padoTsl pecypcbl
ITocTosiHHBIC MATHUTHI ¥ UX B3aMMOJICHCTBUE.
1 MaruutHoe none. Bekrop MaFHHTH:ﬁ 1 Bubamorexa LIOK
. https://m.edsoo.ru/ff0c9778
UHAYKIUH. JIMHUY MarHUTHON WHIYKIIUU
MarsuTHOE 10Jie MPOBOAHUKA C TOKOM. OmbIT
2 Opcrena. B3aHMou:ﬁCTBHe TIPOBOJTHUKOB C 1 Bubmoreica LIOK
oxon https://m.edsoo.ru/ff0c98fe
3 JlabopatopHast pabota «3ydenne 1 1 bubmuoreka [IOK
MAarHUTHOTO TIOJISI KATYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBre MarHUTHOTO TOJISI HA TTPOBOAHUK C
4 tokoM. Cuna Amnepa. JlabopaTopHast pabora 1 1 bubaunorexa [JOK
«VccnenoBanye NeUCTBUSA ITOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
efCTBHE MArHUTHOTO TIOJISl HA JABMYKYIIYIOCS
5 3I[ap}I)KeHHYIO yactuiry. Cuna HopeHu: . 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c9df4
Pa6ora cunbl Jlopenua
DnexkrtpoMaruutHas nHaykuus. [Totok
6 BeKkTopa MarHuTHON MHAYKIMU. DJC 1
WHIYKIUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apaznes
7 Jlabopatopnas pabora «VccnenoBanue 1 1 bubnuoreka [JOK
SIBJICHHS JIEKTPOMATHUTHON HHIYKITAID https://m.edsoo.ru/ff0cal50
MNHayKTUBHOCTE. SIBJIEHUE CAMOMHAYKLHUH.
8 O/1C caMOMHAYKITUN. DHEPTUS MATHATHOTO 1 bubmmoreka ITOK
TOJTS KATYIITKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
nose
TexHuuyeckue ycTponcTBa U X NPUMEHEHNUE!
9 MOCTOSTHHBIC MATHUTBI, SJIEKTPOMATHHTHI, 1

JIEKTPOABUTATEINb, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIMOHHAS MeYb
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Oo6o0mIaronuii ypok « MarHUTHOE TIOJIE.

Bubnunoreka [JOK

10
DNeKTpOMAarHUTHAS HHIYKIHSD https://m.edsoo.ru/ffOcab82

1 Konrponbhas pabora 1o Teme «MarauTHoe bubanorexa [JOK
noJe. DNeKTPOMArHUTHAS HHITYKIHSD https://m.edsoo.ru/ff0cad58
CB00OIHBIE MEXaHUYECKHE KOJICOAHMS.

12 l'apmonnyeckue Koiedanus. YpaBHEHHE bubanorexa [JOK
rapMoHndeckux kojebanuii. [IpeBparieHue https://m.edsoo.ru/ffOcaf06
SHEPrUx
JlabopatopHas pabora «/ccienoBanne

13 3aBHCHMOCTH NIEPHOJIa MaJIbIX KONeOaHUH
rpy3a Ha HUTH OT JUITMHBI HUTH U MacChI
rpy3a»

Konebatenbuslii KoHTYp. CBOOOAHBIE
QJICKTPOMArHuTHbLIC KOJ'IC6aHI/I$I B UJ1€aJIbHOM

14 gp A bubaunorexa [JOK
K0JIe0aTebHOM KOHTYpe. AHAJIOTUsI MEX]

M Y https://m.edsoo.ru/ff0ch820
MEXaHUYCCKUMHU U BJICKTPOMArHUTHBIMU
KOJIe0aHUAMH
®opmyna TomcoHa. 3aKOH COXpaHEHUs

15 PMY: 5 P bubaunoreka [JOK

SHEPTHHU B HJCaIBbHOM KOJIeOaTEIbHOM

P s https://m.edsoo.ru/ff0ch9c4
KOHTYpE
[pencraBnenue o 3aTyXaronMx KOJIeOaHHAX.

16 BeiHYyX/IeHHBIE MEXaHUUECKHE KOJIeOaHusI. bubarnoreka [JOK
Pe3onanc. BeHyXIeHHbIE https://m.edsoo.ru/ffocbh86
9JIEKTPOMarHUTHBIE KOJIeOaHUs
[lepemennbii Tok. CHHYCOHIANbHBIA
NEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOT O bubnuoreka [IOK

17 .

TOKa. AMIUTUTYIHOE U ICHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYEHNE CIJIBI TOKA W HANIPSDKEHUS

18 Tpauchopmarop. [Ipoussoacrso, nepenava u
MoTpeOIeHNE IIEKTPUIECKON SHEPTHN
Y CTpoiCTBO U IPAKTHYECKOE IPUMEHEHHE

p p p Bbubnnoreka [TOK

19 JIEKTPUUYECKOT 0 3BOHKA, TEHEPATOPA

TIEpEMEHHOT0 TOKA, JIMHUH JIeKTpornepeayd

https://m.edsoo.ru/ff0cc324
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DKOJIOrHIeCKHUE PUCKH IPU ITPOU3BOJACTBE

20 anexTposHeprur. KymbTypa ucronb3oBanus
9JIEKTPORHEPTHHU B TIOBCEIHEBHOM KH3HU
MexaHn4ecKHe BOJIHBI, YCIOBUS
21 pacnpoctpanenus. Ilepuon. CxopocTs bubanorexa [JOK
pacrpocTpaHeHust U JUTHHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[onepeunsle U IPOIOILHBIE BOIHBI
29 3Byk. CKOpOCTh 3ByKa. | pOMKOCTbH 3BYKa. bubmuoreka [IOK
Bsicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJNIeKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U bubmuoreka [TOK
ckopocTs. [1Ikana 3eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe
24 HpI/IHHI/IHbI PaguoCBA3U U TCIICBUACHU.
PasButue cpencts cBsizu. Paguonokanus
bubaunoreka [JOK
25 KonrponbHas pabota «KonedaHus 1 BOITHBD) https://m.edsoo.ru/ff0cce8
IIpssmMonuHeitHOE pacpocTpaHEHE CBETa B
26 OIILDHOpOZ[HOff'I cpe/:[i. T(I))qe:;)mﬁ HUCTOYHUK bubmmotexa HOK
https://m.edsoo.ru/ff0cd350
cseta. Jlyd cBera
OtpaxeHnue cBeTa. 3aKOHBI OTPAYKEHHUS CBETA.
27 HZETpOGHPIG n300pakeHU N BTrI:JmCKOM bubamorexa LIOK
https://m.edsoo.ru/ff0cd4e0
3epkaie
IIpenomnenue ceera. IlonHoe BHyTpeHHEE
28 OTI;a)KCHI/Ie. [penenbHbIA yron H}(;JTII;OFO buGamorexa [OK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAYKECHUSI
29 JlabopatopHas pabora «/3mepeHne bubnuoreka [IOK
TOKa3aTesst MPEIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzsl. [loctpoerne n300paxxeHnit B JIMH3E. bubnuoreka [IOK
dopMysia TOHKOM JTMH3BI. YBEIHYEHHE JTHH3bI https://m.edsoo.ru/ffOcddle
31 Jlabopatopnas pabora «VccneqoBanue
CBOMCTB M300paKEHUH B JTMH3AX)
Hucrniepcus ceera. CIOXHBIA COCTaB OEIOro
32 csera. I[ger. Jlaboparopuas padora

«HabmoneHne nucnepcun cBETay
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33 WuTepdepentus ceta. Judpakims ceTa. Bubmoreka [TOK
JudpakuuoHHas pemérka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocts cBeTOBBIX BOMNH. [lonspusanus bubanorexa [JOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 Onrtryeckre NpUOOpPHI U YCTPOMCTBA U
YCIIOBHS UX 0€30IaCHOTO MTPUMCHEHHUS
r -
| L e e
) Y " P https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
37 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. bubmuoreka [IOK
3amMejieHHe BPEMEHU M COKPAIIIEHHE JTHHBI https://m.edsoo.ru/ffOcfa42
38 :‘)allepl"l/lﬂ I/ICI/IM:l:yJ'IBa(;(I:)CJ'I:’;I/I]ZI/ICT:K?HV EI/I6J‘[I/IOTeKa HOK
qacCTUulhbl. UBA3b M bl HCPIrucu n
t P https://m.edsoo.ru/ffOcfc68
I/IMHyJ'IbCOM. :‘)HepFI/ISI IIOKOs
KonTposbHas padora «Onrtuka. OCHOBBI bubaunorexa [JOK
39 .
CIICINAIBHON TEOPUH OTHOCHTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. opmyna [Inanka. Jueprus u bubaunorexa [JOK
AMITYITBC (HOTOHA https://m.edsoo.ru/ffOcfel6
A1 OtkpbiTHE 1 UccnenoBanue Gorodpdexra. bubaunorexa [JOK
Ompitet A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
o | bt
HHILTTEHHE JUBL DOT KT8 «ApacHat https://m.edsoo.ru/ff0d015e
rpanuia» Goroddpdpexra
43 Hasnenne ceera. Onbrtel I1. H. JIeGenera. bubarnoreka [JOK
XUMHUYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTponucTBa U NPaKTHYECKOE
44 npuMeHeHue: (oTodIeMeHT, POTOJaTIHK,
COJIHEYHAs OaTapes, CBETOIUO
45 Pemrenne 3agau mo reme «Di1eMeEHTEI Bbubnnoreka [TOK
KBAaHTOBOM OITHKN» https://m.edsoo.ru/ff0d0302
Mopens atoma ToMmcona. OMBITE Butmotexa LIOK
46 Pesepdopaa mo paccesHUro 0-9acTHIl.

IInanerapHas Moaenp aroMa

https://m.edsoo.ru/ff0d091a
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47

IToctynatsl bopa

Bubnunoreka [JOK
https://m.edsoo.ru/ff0dOafa

48

Wznyuenne u nornomenne GOToHOB mpu
HepexoJie aToMa ¢ OHOT'O YPOBHS SHEPIUH Ha
Jpyroil. Bunel cnextpos

bubaunoreka [JOK
https://m.edsoo.ru/ff0dOafa

49

Bonnoskle cBoricTBa yacTull. BoiHbI e
Bpouisa. KopryckynspHO-BOIHOBOU 1yallu3M.
CroHTaHHOE U BBIHYXKJIEHHOE U3JTy4YEeHUE

bubaunoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE pagu0aKTUBHOCTH. OMBITHI
Pesepdopma mo onpezaeneHuio cocraBa
PaZMOaKTUBHOIO M3JTydEHHsI

bubaunoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaowcTBa anbda-, 6eta-, raMMa-M3ITydeHHS.
Brnusnaue PAAUOAKTUBHOCTU HA KUBBIC
OpraHu3MbI

52

OTKpBITHE IPOTOHA U HEWTpOHA. VI30TOMBI.
Anbda-pacnaa. DNeKTPOHHBIH U
MO3UTPOHHBIN Oera-pacnan. ['amma-
U3JIydeHue

bubaunoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprust CBs3U HYKIIOHOB B siipe. SnepHble
peakuun. Slnepusid peakrop. [Ipodnemsl,
MIEPCTIEKTUBBI, SKOJIOTHUECKHE ACHIEKTHI
SIIEPHOU DHEPTETUKU

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

54

OnemeHTapHbIe YacTHLBL. OTKphITHE
NO3UTpoHa. MeTob! HaOMoAeHHS U
perucTpaIyy 3JeMeHTapHbIX JaCTHIL.
Kpyrasiii cron «®yHnaMeHTanbHbIE
B3auMoercTBus. EnuHcTBO rznueckon’
KapTUHbBI MUPa

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

55

Bun 3Bé3qH0r0 Heba. Co3Be3ausl, IpKue
3BE3/b1, INTAHETHI, NX BHIUMOE IBIKCHHE.
CoiHeuHast cucTemMa

56

Comnuue. ConHeuHas akTUBHOCTE. MICTOUHNK
sHepruu CoHIIa U 3BE3]
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57

3B€311bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 1Bl ITIaBHOM MOCIIEIOBATEIILHOCTH.
Buytpennee ctpoenue 38€311. CoBpeMeHHbIE
TIPEICTABIEHUS O IPOUCXOKICHUU U
spomony CoIHIIA U 3BE3

58

Mneunsi [1yte — Hama ["anakTuka.
[Tonoxenue u neumxenue ConHua B
lanakrtuxe. [N'anaxtuxku. YepHele AbIpHI B
A1pax raJakTHK

59

Bcenennas. Pazoeranue raxaxkruk. Teopus
Bonbioro B3pbiBa. PenrkroBoe u3nydeHue.
Meraranakruka

60

HepertienHpie mpobieMbl aCTPOHOMUHN

61

KonrponbHas pabota « DJeMEHTHI
ACTPOHOMHUH U acTpOPU3NKU»

62

Oo6ob6maronmii ypok. Ponb ¢usuku u
ACTPOHOMHUH B 3KOHOMHUYECKOH,
TEXHOJIOTMYECKOM, COIMAIbHON U dTHUECKOM
cdepax IesaTenbHOCTH YelloBeKa

63

Oo6obmaromnmii ypok. Ponb u Mecto pusuku u

ACTPOHOMHUU B COBPEMEHHOW HAay4HOMI
KapTUHE MHpa

64

Oo6o6maromumii ypok. Posnb (usndeckoit
Teopuu B GOPMHPOBAHUH IIPEICTABICHHUIH O
(u3nueckoii KapTHHE MHUPa

65

Oo6o6maromnmii ypok. Mecro dusndeckoi
KapTHHBI MHPA B 00IIEM PSIY COBPEMEHHBIX
€CTECTBEHHO-HAYTHBIX TIPEIICTABICHUI O
TpUposie

66

Pe3epBHbIil ypok. MarHuTHoOe 1nose.
OJeKTpOMarHUTHAsI HHTyKIUS

67

PesepHsriil ypok. Ontika. OCHOBBI
CIIeMaNIbHON TEOPHUH OTHOCHTENILHOCTH
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68 PesepHnslit ypok. KBanrosas pusuka. 1 bubnmnoreka [TOK
DJeMEHTBI aCTPOHOMHUH U aCTPODU3UKU https://m.edsoo.ru/ff0d1784
OBHIEE KOJIMYECTBO YACOB 10 ITPOI'PAMME 68
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YYEBHO-METOIAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

41



