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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma no ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOiiero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tporpammbel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéToM
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusi y4eOHOTro
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX OpraHm3amusx Poccuiickoii  dDenepanuu,
peaTn3yIoIX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM ®I'OC COO K mIaHUPyEeMbIM JMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynpTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTh pealM3alli MEKIPEeIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAayYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompepensiorcs
OCHOBHBIE I[eIM M3Y4eHUs (PU3MKU Ha YPOBHE CpelHEro olmiero odpa3zoBaHus, MIaHHPYEMbIe
pe3ysbTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METAlpEeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIE PE3YNbTaThl OCBOCHUS Kypca PU3UMKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IpEIMETHBIC PE3YNBbTATHI 10 TO1aM O0YYCHHUS;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam o0yueHus.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYECTBE yUeOHOro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBJIECHUH, U3y4aeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS NP BHIMOJIHEHUN UMHU Y4EOHBIX UCCIIEI0BaHUM.

B ocHOBY Kypca ¢u3MKH A YPOBHS CpeHEro o0Iiero oopa3oBaHus MOJIOKEH Psifl UeH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (PU3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (pu3nku 0ObeMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpMHpPOBaHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEUIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpennosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHuuan€a (U3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U YKOJIOTHUYECKUMU MpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
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KPYT'OM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUH N3YUYEHHBIX TEOPHA U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEICHHS JIIEMEHTOB COJEPIKAHMS,
MNOCBAUIEHHBIX 3KOJIOTMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM paluoOHaAILHOTO MPUPOIOIIOIb30BAHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiero odpazoBaHuUs
ABIAIOTCA (u3nyeckue Teopuu (GOopMUpOBaHHE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJIS OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JESTeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHsI Kypca
(GU3UKH — 3TO HCIIOJIb30BAHHUE CHUCTEMBI ()POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oOBEAUHEHBI B OOLIUN CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMS U OCHaIeHHus kKabuHera (usuku. [lpu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAaHOBKY ONBITOB IO IIPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bbonbioe BHUMaHKE yAENsSETCS PELICHUIO PacuéTHBIX U KadeCTBEHHBIX 3an1ad. [Ipu aTom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4H C SIBHO 3aJJaHHOM (PM3HYECKOH MOJIEINbIO,
MO3BOJISAIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUA W TIPOIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepHalbHO-TEXHHUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbIi ypOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INMPEIMETHOro KaOuHeTa (PM3MKHU WIH B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro IuKia. B xabunere
(bU3UKN T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B TIporpamMme 1O (HU3UKE YYEHHUECKHUX TMPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpaniioHHOE  000py/I0OBaHWEe (POPMUPYETCSI B COOTBETCTBUU C TPHUHITAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECTeUMBAET IOCTAHOBKY IEPEUNCIICHHBIX B MIPOrpamMMe I10
¢u3nKe KIFOYEBHIX JEMOHCTPAIlMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYZOBaHUE JJISl YYEHHMUECKUX MPAKTHUECKUX paboT ¢dopmupyercss B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIEM 00pa30BaHUH SIBIISIOTCS
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dbopMupoBaHHEe UHTEpeca M CTpeMJIEHUS OOydalolmUXcs K HaydHOMY H3YYEHHUIO
MIPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;

pa3sBUTHE TMPEJICTABICHUH O HayyHOM MeETOJe TIO3HaHUuS U (HOpMHUpPOBaHHE
HCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIMM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHHE YMEHHI OOBSCHATD SBICHUS C HCIIOIH30BaHHEM (DH3UYECKUX 3HAHUN U
HAy4YHBIX JI0Ka3aTEJIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJOTHUM.

JlocTikeHnne STHUX Lenell oOecreyrBaeTcsl PEUIeHHEM CIEAYIOMMX 3a7ad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

PHOOPETEHUE CUCTEMBI 3HAHUA 00 OOMMX (PU3UIECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOIMHAMHUKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN MPUMEHSATh TEOPETUYECKHE 3HAHUS [Jid OOBSICHEHHS
GU3MYEeCKUX SIBICHUW B TIPUPOJE W JJs TNPUHATUS TNPAKTUUCCKUX PEIICHUH B
IMOBCEAHEBHOM XKU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS PA3IMYHBIX 3aJad C SIBHO 3aJaHHOW (Qu3MUecKOon
MOJICJIbIO, 3aJla4, IOPa3yMEBAOIIUX CAMOCTOSTEIIBHOE CO3MaHue (PU3UIECKOU
MOJIENH, aJIEKBATHOM YCIOBHUAM 33]1a4U;

MOHUMaHUe (PU3UYECKHX OCHOB M TPUHIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKUX MPOLECCOB, UX BIMSIHUS Ha OKPYKAOIIYIO CPEY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENIFHOTO IJIAHUPOBAHUS U MPOBENEHUS (PUINUECKUX
DKCIIEPUMEHTOB, aHallM3a W  HUHTEepIpeTanud  UHGOpMAlUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBUM IS PAa3BUTHUS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JI€STEILHOCTH.

Ha usyuenue ¢usuku (0a30BbII ypoBEHb) Ha YpPOBHE CpeIHEro oOIiero oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2

yaca B HEJIEINIO).
[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT

SBJISICTCSI PEKOMEHJIOBAaHHBIM, YYHUTENb JIeJIaeT BHIOOP TMPOBEACHHS JTa0OpPAaTOPHBIX pabOT H

OIIBITOB C y‘IéTOM WHIAWBUAYAJIbHBIX 0co0eHHOCTEH O6yanOH.II/IXCH.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o mnpupoae. HaydHble MeTOIbI MO3HAHUS OKpYyXk)aroliero mupa. Ponb
SKCTIIEPUMEHTA M TCOPHH B TPOIIECCE TTO3HAHUSI PUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.
Ponp m Mecto (u3uku B (OPMHPOBAHHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOU JIESITETLHOCTH JIIOIEH.
Jlemoncmpayuu
AHaoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro ABMkeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpelHSAsI CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHAT. CliokeHue NnepeMenieHuil u
CJI0KEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOpEHHOE MpsIMOJMHEHHOe ABMKeHHe. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUSA MaTEPUAIIbHOW TOYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

KpuBonuHeliHOe nBMKEHME. [IBH)KEHHME MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oOpauieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHUE.

TexHudeckne yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHOUIOMETp, JBH)XKCHHUE
CHapsJ0B, LICIHbIE U PEMEHHBIC IIEpEJadH.

Llemoncmpayuu

Monenb cucteMsl OTCUETA, MIUTFOCTPALIUS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3oBanue IBUKEHUH C UCTIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

W3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

HampaBnenue CKOpOCTH NpY JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

N3yueHnne HepaBHOMEPHOT'O IBUKEHMUS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS — MEXKAYy — NYTAMHM,  INPONMACHHBIMM  TEJIOM  3a
[IOCJIEIOBATEIbHBIE pPaBHBIE IIPOMEKYTKM BpPEMEHHM IIPU PAaBHOYCKOPEHHOM [JBHJKEHHHU C
HayaJbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yueHne nBM>KEHUS Tena, OpPOLIEHHOT0 FOPU30HTAIIBHO.

Tema 2. /lunamuxa
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ITpunuun otHocutensHOcTH [Nanuies. IlepBoiit 3akoH HeroToHa. MHepuHanbHbIe CUCTEMBI
OTCU€Ta.

Macca Tena. Cwuma. Ilpunuun cynepno3unuu cwi. Bropoi 3akon Hbprorona st
MarepuanbHOU Touku. Tpernii 3akoH Hpr0TOHA [UIsl MaTepraabHbIX TOYEK.

3aKkoH BceMupHOro Tsarorenus. Cuna tsoxectd. IlepBast kocMHuuecKkas CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHMs CKOJIbXKEHUs U cuiia TpeHus nokos. Koadounuent tpenus. Cuna conpoTUBIEHUS
IIPU JIBUKEHHUM TENa B KUAKOCTU WM rase.

[ToctynarenpHO€E 1 BpallaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT cuibl OTHOCUTENBHO OCH BpameHusd. [lmedo cuibl. YciioBus paBHOBECHUS
TBEPAOIO Tea.

TexHuueckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOJIIMIIHUKY, IBUKCHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBieHME HHEPLMH.

CpaBHeHue Macc B3aMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroTona.

N3mepenue cuil.

Crnoxenue cui.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKHHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOLLETO OCh BPaALCHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 6 MEXAHUKE

HNmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUs UMITYJIbca. PEakTHBHOE IBUKEHUE.

Pabora cuibl. MOLTHOCTH CHJTBI.

Kunernyeckass sHeprusi marepuanbHOM TOYKU. Teopema 00 M3MEHEHHHM KHHETHYECKOM
SHEPTHH.

[TorenuunanbHas sueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tea BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnuanbHble U HEMOTEHLMANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIHMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHECHMs UMITYJIbCA.



PeaktuBHOE nBUXKEHUE.

[Tepexox mOTEeHIMATBFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHune aOCONIOTHO HEYNpPYyroro yzaapa C IMOMOLIbI JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3U pabOThl CUJIbI ¢ M3MEHEHHUEM MEXAaHHMYECKOW SHEepruM Teja Ha
IIPUMEpE PaCTSHKCHUS PE3HHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi puM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 000CHOBaHHE.
bpoynosckoe nBwxkenume. Juddysms. Xapaktep ABWKCHHS W B3aUMOJCHCTBHS YaCTHUIL
BelecTBa. Mojenu CTpOCHHS Ta30B, XUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Mosekyn. KoaumdecTBo BemiecTsa.
[locTostnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JBWKEeHMs dactul rasa. [llkama temneparyp KenpBuHa. ['a3oBble  3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3ompoliecchl B UicaIbHOM Tas3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOILIECCOB: N30TepMa,
u30xo0pa, nzodapa.

TexHuueckue ycTpoicTBa M MPaKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Llemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mognens onsira IlITepHa.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHSL.

Mopens, HUTIoCTpUpyIOLas IPUPOLY AaBJIEHUs ra3a Ha CTEHKHU COCya.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Ompenenenne Macchl BO3AyXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE HM3MEpeHUN 00bhEMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYpPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cucTteMa. BHYTpeHHsst 3HEPrusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss1 SHEprusi 0AHOATOMHOTO
UJEaIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIIOEMKOCTH BellecTBa. KoMmuecTBo TEIIOTHI IPU TEIUIONEpe1ade.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHenue
MEPBOIro 3aKOHA TEPMOAMHAMUKHY K H30mpoleccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmonuHaMuku. HeoOpaTUMOCTh MPOIIeCcCOB B MIPUPO/IL.
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Tennoble MamuHbl. [IpuHIUIBI 1eHCTBHS TETIOBBIX MalinH. [IpeoOpazoBanus sHEPTUn B
TeroBeIX MamuHax. Koadduuuent nonesnoro aeiictust teruoBoid Mammubl. Lukin KapHo n
ero Ko3((UIMEHT MOJIE3HOTO NeHCTBHS. JKOIOTHIECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckne YCTpOfICTBa U  IPAKTUYCCKOC IMPHUMCHCHUE: JIBUI'aTCIIb BHYTPCHHECTO
CropaHus, OBITOBOM XOJOOHUJIbHUK, KOHIUITUOHEDP.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKM TOJ ACMCTBHEM C)KAaTOro BO3/yXa, HarpeBaHue >Qupa B JIATYHHOH TpyOke MyTEM
TpeHus (BUICOAEMOHCTpAINSA).

W3meHenne BHyTpEeHHEH SHEpruu (TeMIepaTypsl) Teja Mpu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHEIO CTOPaHusl, PEaKTUBHOI'O JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHue yaenbHOM TermIoEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanne u koHjeHcanus. Mcmapenne u  kuneHue. AOCONOTHasS U
OTHOCHUTEJIbHAS BJIAXKHOCTH BO3ayxa. HackimeHHuslid ap. Y aenapHas TerioTa mapooOpa3oBaHHUsl.
3aBUCUMOCTH TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.

TBépnoe Teno. Kpucrannmueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnuzauus. YelbHas
TerioTa miasiaeHus. Cyonumarius.

YPaBHeHI/Ie TEILUIOBOro OallaHca.
TexHuueckue YCTpOﬁCTBa U TIPAKTHUYCCKOC IIPUMCHCHUEC: THUIPOMETP U TICUXPOMCETP,

KaJIOpUMCTP, TCXHOJIOTHH TOJIYYCHU A COBPECMCHHBIX MaTepuruajioB, B TOM qHucCJie
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.
JleMoHCTpalusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3IyXa.

Pa3zgea 4. diekTpoauHamMuKa

Tema 1. dnexmpocmamuka

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIA BIEKTPUYECKHX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKN. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

BzaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKud — 3apsia.
Onexktpuueckoe nose. Hanpsok€HHocTh 2nekTpuueckoro mnoss. [lpuHmmn cyneprno3uuuun
AIIEKTPUYECKUX MOJIEN. JIMHNN HaNPSKEHHOCTH AIIEKTPUUECKOTO TOJIS.

PaGora cunm onekrpoctarmdeckoro mois. [lorennwman. Pa3HOCTh  MOTEHIIMATIOB.
IIpOoBOIHUKY M AUDJIEKTPUKH B JIEKTPOCTATUYECKOM ToJIe. JIM3IeKTpruiecKas IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHcCaTopa. DHEPrus



3apsKEHHOr0 KOHJIEHCATOpA.

TexHuuyeckue yCTpOMCTBA M MPAKTUUECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTATUYCCKAS 3alUTa, 3a3€MJICHHE JJICKTPONpPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

B3aumopeiicTBie Ha3IeKTPU30BAHHBIX TE.

DNEKTpUUECKOe MoJie 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3allHTa.

JM3IeKTpUKU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOHIAJAM IUIACTHH,
pacCcTOSHUS MEXy HUMU U AUSJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunplx cpeoax

DNIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma a1 y4acTka Ienu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY aensHoe COIMPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaieibHOE, CMENIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabora anektpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTh 3J€KTPUYECKOTO TOKA.

DIEKTPOABUKYIAsA CHJIA M BHYTPEHHEE CONPOTUBIIEHHE UCTOYHUKA TOKa. 3akoH Oma ist
MOJIHOM (3aMKHYTOM) 3yiekTpudeckoit menu. KopoTkoe 3aMbikaHue.

DNIeKTpOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COMTPOTUBIICHHS] METAIIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUUYECKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TPUMECHas MPOBOAMMOCTh MOIYNPOBOJHUKOB.
CsaoticTBa p—Nn-niepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DJIEKTPOJIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

DNeKTpUUECKHil TOK B razax. CaMOCTOSTEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHus.
[Tna3zma.

TexHU4YecKne YCTPOWCTBA M TMPAKTHYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTtar, HWCTOYHUKHA TOKa, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI, DIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHBJICHUS, BAKyyMHBIH AHOJ, TEPMHUCTOPHI M (OTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CMmeniaHHO€ COeTUHEHUE POBOTHUKOB.

[Ipsamoe m3MepeHHe 3IEKTPOIBHKYIIECH cuiibl. KOpoTkoe 3aMblKaHHE TajlbBAaHUYECKOTO
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9JICMCHTA U OLICHKA BHYTPCHHCTO CONIPOTUBJICHUS.

3aBUCUMOCTh COMMPOTUBJICHUA MECTAJIJIOB OT TEMIICPATYPEIL.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa U MPOBOJIUMOCTb BO3yXa.

OHOCTOPOHHSISI TPOBOJUMOCTD IMOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne cMEIaHHOI0 COEAMHEHHS PE3UCTOPOB.

W3mepeHnue HIeKTPOABWXKYLIEH CHJIBI HCTOYHHMKA TOKA UM €ro  BHYTPEHHEro
COIIPOTUBIICHUS.

Hab6monenue anexrpoinusa.

MesknpeamMeTHbIe CBSI3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 10 kijacce OCYIIECTBISETCS € YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3e C KypcaMd MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
SBJICHUE, Hay4HbIM (akr, rumores3a, (uznyeckas BEIMYMHA, 3aKOH, TeOpHus, HaOIroAeHue,
IKCIEPUMEHT, MOJICTTMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHUCTEMBl ypaBHEHWI, JHHEWHas ¢QyHKOus, mapabona,
runepooia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCHUHYC, TAHTCHC,
KOTAaHI'CHC, OCHOBHOC TPHUIOHOMCETPHUYCCKOC TOXKACCTBO, BCKTOPbI W HUX IMPOCKIHMU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMocC, TeII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEMJIOBOE PABHOBECHE), DICKTPUUECKHE SBICHUS B
JKUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIAApHass Macca, TCIIJIOBBIC CBOIiCTBa TBépI[I)IX TECII, )KI/I]IKOCTGﬁ U Ta30B, JJICKTPHUYCCKUC
CBOICTBA METAJJIOB, AJICKTPOIUTHIECKAS JUCCOLIMAIIHS, TaTbBAHHUKA.

leoepaghus: BTaxXHOCTH BO3IlyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJb30BAHUWE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHEro CropaHus, napoBas TypOuHa, OBITOBOH
XOJIOJUIIBHUK, KOHJAUIIMOHEP, TEXHOJIOTUHU MOJIy4Ye€HHUs] COBPEMEHHBIX MaTepHUasioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  OJEKTpOCTaTHYEeCKass  3alluTa,  3a3eMJICHUE
DIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, AJIEKTPOHATrpPEeBATENbHBIE MPHOOPHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHI, TATbBAHUKA.

11 KJIACC

Pasnen 4. DanekTpoamHaMuka
Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKYUA
[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
BekTop marHuTHON MHAYKIMH. [I[puHIMN Cyniepno3niuy MarHUTHBIX NoJIel. JIMHUM MarHUTHOM
nHAyKIMK. KapTHa TMHWM MarHUTHON MHAYKLUU TOJIS IIOCTOSIHHBIX MArHUTOB.
MaruutHoOe moje IpoBOAHMKA ¢ TOKOM. KapTmHa nWHMM MHIYKIUH MarHUTHOTO IOJIA
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JUTMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOTO KOJBIEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHE.

Cuna JlopeHuma, €€ MOIynb W HampaBiieHHE. J[BMKeHHE 3apsyKEHHOW 4YacTUIlbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBiieHME AIEKTPOMArHUTHOM WHAYKUUHM. [lOoTOK BekTOpa MarHUTHOM MHAYKIUH.
DIIEKTPOABUKYILAsA CUJIA UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW nHaykunu dapanes.

BuxpeBoe nsiekTpuueckoe IMoje. ONEKTPOJBMXKYIIas Cuia HHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYATEIbHO B OJTHOPOJTHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NHaykTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOABIKYIIAs CHUJIa CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE IOJI€.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: IIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T10JIEM.

JluHuY MHIYKIIUKA MarHUTHOTO TIOJIS.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[ericrBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne ANeKTPOMarHuTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOJBUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKaA.

SIBiieHME CAMOMHTYKIIU Y.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

N3yueHne MarHuTHOTO TOJIsI KAaTYLIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus

Konebarenprast cucrtema. CB0OOOMHBIE MexXaHWYeCKHWe Koyebanusa. [apmMoHHUYeckue
konebanus. Ilepuon, dacrora, ammuutyaa U (dasza konebanuil. IlpyXUHHBIH MasTHUK.
MaremaTtuueckuil MasTHUK. YpaBHEHHME TapMOHHUYECKUX KoseOanuil. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKHUX KOIeOaHUSX.

Konebartenbupiit kKOoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KoieOaTeIbHOM KOHType. AHAJOTUS MEXAYy MEXaHWYeCKUMH U DIEKTPOMATHUTHBIMU
konebanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYDE.

[IpencraBnenne o 3aryxaromux KojeOaHUsIX. BbIHYKIeHHbIE MeXaHWYeCKue KoeOaHwusl.
Pe3onanc. BeiHy)I€HHBIEC 3JIEKTPOMArHUTHBIC KOJICOAHMS.
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ITepemenHbIil TOK. CHHYCOMIAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada W MOTPEOJICHUE SIEKTPUUSCKON SHEPTHH.
OKOJIOTMYECKUE PHUCKH TPU IPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa w#cnonab30BaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HHU.

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: DSJIEKTPUUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Koyie0aTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTEMaTHYECKUN
MasITHUK).

Habmronenue 3aryxaromux KojaeOaHuu.

HccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmronenue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumnorpaMmbl — (3aBUCMMOCTA  CHJIBI  TOKAa W HAOpsDKEHUST OT  BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3oHanc npu mociaenoBaTebHOM COEAMHEHHUM PE3UCTOPA, KaTYIIKM WHAYKTUBHOCTH W
KOHJICHCATOPA.

Moenb TUHAM 3JIEKTPONEPEIAUH.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJbIX KOJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpys3a.

HccnenoBanne NEpeMEHHOTO TOKa B ILENM M3  IOCJIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbI

Mexannueckue BOJIHBI, yciioBUs pactpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
u JrHa BoOJIHBL. [lomepeunble W TPOJOJIbHBIE BOJHBL MHTepdepeHuuss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarHutHOi BOjHE. CBOWCTBAa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)xX€HHe, MpeloMIIeHue, Moispusanus, Audpaknus, wuHtepdepenius. CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixama >7MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe >JeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMIIBI paIOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHU4YecKne YCTpPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, PaAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

KoneG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmoienue orpaskeHus U NpeioMIICHHS] MEXaHUUECKHUX BOJIH.
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Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGumoneHne cBsI3u I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOW M YacTOTOMN
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpocTpaHeHUe CBEeTa B OHOPOIHON cperie.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne HM300pakeHUl B IIIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akOHBI MpeEIOMIICHHUS CBeTa. AOCOJIOTHBIM TMOKa3aresb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yron MOJHOTO BHYTPEHHETO
OTpaKeHHUS.

Hucnepcus cBeta. CioxkHblit cocTaB 6enoro csera. L[ser.

Cobuparomue W paccewBaronie JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHUYECKasi CHjla TOHKOM JInH3bI. [locTpoeHune n3o0paxeHuil B coOMparomux U paccenBarOIINUX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBass onrtuka. Wurepdepenuus cBera. KorepeHTHbie HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cera. [udpakinuonnas pemérka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJIECHUH MOHOXPOMATUYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOCKIIMOHHBIA  amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, JAU(PaKIMOHHAS
peméTKa, OISAPON/I.

Llemoncmpayuu

[IpsiMonuHetHOE pacHpoCTpaHEHUE, OTPaKEHHWE M MpenoMiieHHe cBeTa. Onruueckue
pUOOPBHI.

[TostHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHiium crera.

Hab6nronenue nudpakuuu cBera.

Hab6nronenue aucnepcun cBera.

[TonydyeHue cnekTpa ¢ HOMOUIBIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBOMCTB N300payKCHUM B JIMH3aX.

HabGnronenue aucnepcun cBera.
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Pa3nes 6. OcHOBBI crielIHAJIbLHONH T€OPUH OTHOCHTEIBHOCTH
I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTb MOAYJS CKOPOCTH CBE€Ta B BaKyyMe, IIPHHLHII
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCHTEIBHOCTD OTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE JIUTHBI.
DHEprus U UMILYJIbC PEISITUBUCTCKON YaCTHULIBL.
CBs13b MacChl C SHEPTUEH U UMITYJIbCOM PEIATUBACTCKON YaCTULBI. DHEPIHUs ITOKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®oronsl. ®opmyna [lnanka cBs3u d3HEpPruu GOTOHA C €ro YaCTOTOW. DHEPrusi U UMIYJIbC
dboToHa.
OtkpeiTue u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dororddekra. YpaBuenue Diinmreitna mia porosrddexra. «Kpacnas rpanuna» hotosrddexra.
JlaBnenue cBera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHu4eckne yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poToryneMeHT, (OTOTATUHK,
COJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
D010 deKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.
HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.
Cseroguog.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna mo paccesHuro o -yactuil. I[lmanerapHas
Mozienb atoMa. ITocrynarsl bopa. U3nydenue u nornomieHue (GpoToHOB MpH Hepexoje aToMa ¢
OJIHOTO YpOBHSI BSHepruum Ha japyro. Buasl cnekTpoB. CrnekTp yYpOBHEW S3HEpPruuM aroma
BOZOpOAA.
BonnoBele cBolicTBa yactull. BosHbl 1e bpoiinsa. KopnycKynsipHO-BOJHOBOW Tyaan3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.
TexHuueckne YCTpPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJbHBIA aHAIU3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Mopnenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue nHedvaTbIX CleKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Habmonenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCHEepUMEHThI,  JIOKa3bIBAIOLIUE  CJIOXHOCTh CTpOEHHS  f1pa. OTtkpsITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paaAuoakKTUBHOIO M3JIyUEHHUS.
CsoiicTBa anbda-, 6eta-, raMma-u3aydeHus. BiusHue paJuoakTUBHOCTH Ha JKUBBIE OPraHU3MBI.
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OtkpeiTHEe TpoTOHa W HeWrTpoHa. Hykmonnas mopnens siapa ['eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
pazMoaKTUBHOIO pacnaja.

OHeprus cBs3M HYKJIOHOB B sijipe. SlaepHble cuiibl. JledekT Macchl sapa.

SnepHele peakuuu. [leneHne u CUHTE3 A1ep.

Snepusiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOiieMbl W TMEpPCIEKTUBBI  SAECPHOU
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE [TO3UTPOHA.

MeTo/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyHaMeHTaIbHbIE B3auMoAelcTBus. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHuueckue ycTpoiCTBa U NPAKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTunK MOHU3HUPYIOINX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbel pa3BuTus acTpoHoMuu. llpukiiagHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHH.

Bup 3Bé3anoro neba. Co3Besus, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBHKEHHE.

Conneunas cucrema.

Connue. Conneunass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBbIE XapaKTepUCTUKHU. JluarpamMMa «CHEKTpalbHBIA KJIacC — CBETHUMOCTbY». 3BE3MbI
[JIaBHOM TOCJE0BaTeIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3[ TJIaBHOU
nocneaoBaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE TMpPEACTABIECHUS O
MPOUCXO0KACHUH U BoJtonnK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [1yts — Hamia ["anaktuka. [Tonoxxenue n neukenne Connua B ['anaktuke. Tumnbt
raJlakTUK. PannoranakTuky U kBazapel. YEpHbIE NBIPHI B siIpax rajlakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06na. Pasberanue ramaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usnyyenue.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, miaaner, Mieunoro Ilytu.

O0o0maroniee NOBTOpPeHUE

Posnb Qu3MKM W acTpOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUECKOW, COLMAIbHON U
THUYECKON cdepax JesATeJbHOCTH 4YeJIOBEKa, poJib W MeCcTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHON HAay4YHOW KapTHHE MHUpPa, POJIb (PU3NYECKOW Teopun B (OPMHPOBAHUH
MIPEACTABICHHUH 0 (PU3NYECKON KapTHHE MHUPA, MECTO (PU3MUECKOM KapTHHBI MUPa B 00IIEM Py
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COBPCMCHHBIX €CCTCCTBCHHO-HAYYHBIX HpeI[CTaBHeHHfI O Ipupoxac.

MesxknpeamMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce oCymiecTBIsieTCS C y4ETOM
COZIEPKATEIbHBIX MEXIIPEMETHBIX CBS3€ C KypcaMHd MAaTEMaTHKH, OWOJIOTHH, XHMHH,
reorpauy U TEXHOJIOTHH.

Medicnpeomemmuvle nouwsamusi, CBS3aHHBIE C M3YyYEHHEM METO/IOB HAYYHOTO MO3HAHMS:
SBJICHUE, HAay4HBIH (aKT, TUnoresa, (U3MUECKas BEIWYMHA, 3aKOH, TEOpHs, HaOJIIOIEHHE,
9KCIEPUMEHT, MOJICTTUPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: penieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLIUHU: CHHYC,
KOCHHYC, TaHT'€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI U HX
NPOCKIIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJIHBIC 3JEMEHTApHBIX (PYHKIIUH,
NPU3HAKH 000U TPEYTOJIbHUKOB, ONpe/IeNIeHHE IUIOMAIN INIOCKUX (GUryp u o0béma Tel.

buonocusa: snexTpuueckue SBICHHS B JKUBOM NpUpOJE, KojeOaTenbHbIC IBIKCHUS B
KMBOHM TNIpPHUpOAE, ONTHYECKUE SBICHHS B JXMBOH INpHUPOAE, ACHCTBUE pajuallid Ha JKHBBIC
OpTaHHU3MBI.

Xumusa: CTpOGHHE aTOMOB M MOJIEKYJN, KpUCTAIIMYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TIOTIOCA 3€MJIM, 3aJIEKH MAarHUTHBIX Py, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, MIPEACKA3AHUE 3EMIICTPSICEHUII.

Texnonozusa: TUHUM 3JEKTPOIEpeay, TCHEPATOP MEPEMEHHOIO TOKa, IEKTPOBUTATEND,
UHAYKIMOHHAs IeYb, pajap, paJuoNpUEMHUK, TeNEeBU30p, aHTeHHa, Tenedon, CBY-neus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.
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IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusnka» Ha ypoBHE cpeAHero odumiero oOpa3oBaHus (0a30BBIii
YPOBEHB) JOHKHO 00ECTIEUUTh JOCTUKEHHUE CIICAYIOIUX JIUUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX
00pa30oBaTeNbHbIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuYHOCTHBIE Pe3yJbTaThl OCBOCHUS ydeOHOro mpeamera «Pu3nka» TOHKHBI OTPaXXaTh TOTOBHOCTh
U CIIOCOOHOCTH 00YYarOIIUXCS PYKOBOACTBOBAThCS C(POPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JIMYHOCTH,
CHCTEMOW IEHHOCTHBIX OpHUCHTALMi, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHUH, COOTBETCTBYIOIIMX
TPaJULMOHHBIM LEHHOCTSAM POCCUHCKOro OOIIECTBa, PpACIIMPEHUE >MKU3HEHHOTO OIbITa M OIbITa
JEATEIIBHOCTH B IIPOLECCE pEAIN3alli¥ OCHOBHBIX HAlpPaBICHUM BOCIUTATEIBHON AEATEIBHOCTH, B TOM
YHCJIE B YaCTH:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAKIAHCKONW MO3MIUU OOYYaroIIerocsi Kak aKTUBHOIO W OTBETCTBEHHOTO
YIEeHa POCCUIICKOro 00I1ecTBa;

IPUHITHE TPAJULMOHHBIX 00IEUYETOBEUECKUX TYMAaHUCTUYECKUX U JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JACSTEIBHOCTh B HHTEPECAX IPa)IaHCKOTO OOIIECTBa, y4aCTBOBATh
B CaMOYIIpaBJIEHUH B 00pa30BaTe/IbHONW OpraHu3aIuy;

yYMEHHUE B3aMMOJIEHCTBOBATh C COLMAIBHBIMU MHCTHUTYTaMU B COOTBETCTBUHU C MX (PYHKIUSAMH U
Ha3HAYCHHEM;

TOTOBHOCTH K TYMaHUTapHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM POCCUHCKHUX YUEHBIX B
obnactu UMK U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CHOCOOHOCTh OIIGHMBATh CHUTYallMI0O M TNPUHMMATh OCO3HAHHbBIE PEIICHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B ACSATEIBHOCTH YUYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOMUNBOTO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHpPYy, BKIIOYas OSCTETHUKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
¢duznyeckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3IMyHbIM cdepaM MpodhecCHOHATBHONW NeATeNIbHOCTH, B TOM YHCIIE CBS3aHHBIM C
GU3UKOIM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oyayuiei npodeccuu u pearn3oBbIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHMI0O M camMooOpa3oBaHUIO B o00jacTh (U3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJIbTYpbl, = OCO3HaHUE  TIJI00AIbHOIO  Xapakrepa
9KOJIOTHYECKUX MPobIIeMm;

IJIAHUPOBAHUE U OCYILECTBIICHHUE JECUCTBUM B OKpPYXKAlOLIEH Cpelc Ha OCHOBE 3HAHUA Lieled
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;
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pacuIMpeHre OmbITa JAEATEIIbHOCTH HKOJOTHYECKOW HANpaBJICHHOCTH HA OCHOBE MMEIOLIMXCS
3HaHU# 110 pusHKe;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
(bU3HYEeCKON HAYKH,

OCO3HAHHWE IICHHOCTH HAay4yHOW JEeSATEIBbHOCTH, TOTOBHOCTh B TIpoOIlecCe H3YYCHUS (PHU3UKH
OCYIIECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO ESTEIbHOCTh HHIUBHIYaIbHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

ITo3naBaTe/bHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBble Jlornyeckue 1ecTBUSA:

CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaJIU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpEeNENATh UEIH ACSITEIbHOCTH, 33/1aBaTh ApaMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMbBIX (PM3NYECKUX SBICHUSX;

pa3pabaTeiBaTh IJIaH pEIICHUS MPOoOJieMbl ¢ y4y€TOM aHaiM3a HMMEIOIIUXCS MaTepHAbHBIX U
HeMaTepualbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBHI B JI€ATEIbHOCTh, OLIECHUBATh COOTBETCTBHE PE3YJIbTATOB LIENSM, OLICHUBATh
PUCKHU NOCIEACTBUN JESATENBHOCTH;

KOOPJMHUPOBaTh M  BBIIOJHATH pabdOTy B  YCIOBUSIX pEAIbHOIO, BUPTYAJIbHOIO W
KOMOMHHMPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIeM.

Ba3oBble nuccienoBare/bCKue AeiCTBHA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITIOYEBBIMH MOHATUAMHU U METOAaMU (PU3NYECKOI HayKH;

BJIQ/IETh HaBBIKAMM y4€OHO-HCCIIEJOBATEIbCKON U MPOEKTHOW JAESATEIbHOCTU B 00JACTH (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pEIIeHMs 3ajad (pU3NYECKOTO
coJIepKaHusl, IPUMEHEHUIO PA3IMYHBbIX METOJ0B MTO3HAHUS;

BJIAQJIETh BHJAMHU JCSATEIBHOCTH IO TOJY4YEHMIO HOBOIO 3HAHMs, €ro HHTEpIpeTalu,
npeoOpa3oBaHUI0 M MPUMEHEHHMIO B PA3IMUHBIX y4eOHBIX CHTyallUsX, B TOM 4YHCIE HpPU CO3AaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISIT IIPUYMHHO-CIIECTBEHHBIE CBSA3M M aKTyaJIM3MpPOBaTh 3aJady, BBIIBUIaTh T'MIIOTE3Y €€
pEIlIeHus, HaxXOIUTh apryMEHTHl JUIsl JOKa3aTEeIbCTBA CBOMUX YTBEPKACHWM, 3a7aBaTb NapaMeTpsl U
KPUTEPUU PELICHMUS;

AQHAIN3UPOBATh IOJIYYEHHbIE B XOJ€ PELICHUS 3aJaud Pe3yJbTaTbl, KPUTUYECKU OLICHUBATh HX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHpPOBaTH COOCTBEHHBIE 33/1a4ll B 00pa30BaTEIbHON AEATEIbHOCTH, B TOM UYHUCIIE
IpU U3y4eHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MIEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 0071aCTh )KU3HEASITEILHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEIMETOB;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAJIBHBIE TOAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, TONYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ undopmaumeii:

BJIa/IETh HAaBBIKAMH IMOJIydyeHUs MHPOpMAIU (PU3NUECKOrO COAEpKaHUS U3 MCTOYHUKOB Pa3HbBIX
TUIIOB, CaMOCTOSITENIbHO OCYIIECTBIISATH IOUCK, AaHaJU3, CHCTEMAaTH3alUI0 M UHTEPIPETALHUIO
UH(OPMALIUU PA3IMYHBIX BUJOB U (POPM IPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;
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UCIOJIb30BaTh CPEJICTBA WH(GOPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJOTHH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpraHU3allMOHHBIX 3a/Ja4 C COOJIIOJCHHEM TpeOOBaHUI
OPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpex eHHs, MPABOBBIX M ITHYECKUX HOPM,
HOpM UH(GOPMAITMOHHOM 0€30MaCHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOTO COJECp)KAaHUS B pPa3IMyYHBIX (opmarax ¢ yuéTOM HazHAYCHUS
uH(pOpMaIlMKU U LIETIEBOM ayIUTOpUH, BEIOUpasi ONTUMANIbHYIO (OpMY MPEACTABICHUS U BU3YaJU3alHH.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (DU3UKH U BO BHEYPOUHOH NEATETHHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid M CMATYATh KOH(IUKTEHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBH1yaIbHON paboTHI;

BbIOMpaTh TEMATHKy M METOABbl COBMECTHBIX JEUCTBHM C YYETOM OOLIMX HMHTEPECOB W
BO3MOXKHOCTEH Ka)kJIOTO YieHa KOJIEKTHBA,

MPUHUMATH 1I€TTM COBMECTHOM AESITeNbHOCTH, OPTaHU30BBIBAaTh M KOOPAUMHUPOBATH JICUCTBUSA 10 €€
JOCTHKEHHUIO: COCTaBIIATh IUIAH JCHCTBHIA, paclpeleNaTh poJid ¢ Y4YETOM MHEHUN YYaCTHHUKOB,
00CyXJaTh pe3y/bTaTbl COBMECTHOU pabOThI;

OLCHUBATb KAa4YCCTBO CBOCI0 BKJIdJla W KaXIOro y4dYaCTHHKAa KOMaHJIbI B O6HII/II71 pe3yiabTaTr 10
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IIPOCKThI, OLNCHHMBATL MHIACHU C IMO3WIKWH HOBU3HBI, OPUTIMHAJIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE MOBEACHHWE B PAa3MYHBIX CUTYallUAX, MPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.

PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anusi:
CaMOCTOSITENIbHO OCYILIECTBIIAThH I03HABATEIbHYIO I€ATENbHOCTh B 00JaCTH (PU3MKU U aCTPOHOMUM,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYJIUPOBATh COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIEHO COCTAaBIIATH IUIAH PEIIEHUS PaCYETHBIX M KaUECTBEHHBIX 3ajjay, IUIaH BBIIOJHEHUS
IPaKTUYECKOH paboThI C yYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHHIA;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;
JieNiaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;
CcrocoOCcTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO JPYAULUU B 00JaCTH (DU3HKHU, IMOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIHHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEIEKT:
JaBaThb OLEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JAEATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LEISM;
BJIaJICTh HaBBIKAMHU IIO3HABATEJIbHOM pedIeKCHH KaK OCO3HAHUS COBEpIIAEMBbIX JACHCTBUHI U
MBICIIUTENIBHBIX TPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;
MCIIOJIb30BaTh NPUEMBI pedIeKCHH ISl OLIEHKU CUTYalliu, BEIOOpa BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHUKEHUIO;
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;
MPUHUMATH ce0sl, MOHMUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.
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B npouecce gocTHKeHHS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 110 (PU3UKE IS YPOBHS
cpeaHero oOmero ob6pa3oBaHUs y OOYYaIOUIMXCS COBEPLICHCTBYETCS SMOIMOHANBHBIA HHTEIUICKT,
IpernoiararoImui copMUpPOBaHHOCTH:

CaMOCO3HaHUsl, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE, BUICTD
HAIpPaBJICHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIILHOM chephl, ObITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHHUSI, BKIFOUAOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 33 CBOE
MOBE/IEHNE, CIOCOOHOCTh aIallTUPOBATHCS K OMOLMOHAILHBIM U3MEHEHUSIM U MPOSIBIISITh THOKOCTb, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKJIIOYAIOUIEH CTPEMJIEHUE K JOCTMIKEHMIO LIEIH U YCIEXY, ONTHUMM3M,
MHUIMAaTUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOXKHOCTEN;

AMITATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHUE JPYTHX, YYUTHIBATDH
€ro IpHU OCYIIECTBIEHUU OOIIEHNUS, CIOCOOHOCTh K COYYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIINX CIIOCOOHOCTH BBICTpAaUBaTh OTHOUICHHS C APYTUMU JIOJIbMH,
3a00THUTHCS, IPOSBISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny o6yuenus B 10 kiacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUM:

JEMOHCTPHUPOBATh Ha TIPUMEpaxX Pojb U MeCTO (GU3UKU B (POPMHUPOBAHUM COBPEMEHHOW HAyYHOM
KapTUHBl MUpa, B PAa3BUTUM COBPEMEHHOW TEXHUKH W TEXHOJOTHH, B MPAaKTHYECKON AesITeNbHOCTU
JIIOJIEH;

YVUUTHIBaTh TPAHUIIBI TPUMEHEHHS M3YyYCHHBIX (PHU3NYECKUX MoOJeJeil: MarepuaibHas TOYKa,
WHEepLHaIbHas cucTeMa OTCY€Ta, aOCONMOTHO TBEPAOE TENO, UACANBHBIM a3, MOAEIU CTPOCHUS Ta30B,
YKUJKOCTEN U TBEPABIX TEJl, TOUCUHBIN SJIEKTPUUECKUM 3apsij MPU PEIICHUH (PU3NUECKHUX 3a/1a4;

pacrio3HaBaTh (pu3UUECKHUE SBICHUS (TIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUU CTPOCHUS BEIIECTBA W OJEKTPOJAMHAMHUKHA: pPABHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE NBIKEHHE, CBOOOJHOE MaJCHHE TeJ, JBMKCHHE MO OKPY>KHOCTH,
WHEpLHUs, B3auMoeicTBue Tei, Auddysus, OpOyHOBCKOE IBUKECHHE, CTPOCHUE JKUIKOCTEH M TBEPIBIX
Tel, W3MeHeHHe oO0BhEMa Ten MpU HarpeBaHMM (OXJIAXKICHWH), TEMJIOBO€ paBHOBECHE, HCIapeHue,
KOHJIEHCAllUs, IJIaBJIEHNE, KPUCTAJUIM3alns, KUIIEHUE, BIaXXHOCTh BO3/yXa, MOBBIIICHUE JAaBJICHUS ra3a
IIpU €r0 Harpe€BaHUM B 3aKPBITOM COCYZE, CBSI3b MEXK]Y MapaMeTpaMy COCTOSIHUS raza B M30Mpoleccax,
3JIEKTPU3ALIMS Tell, B3aUMOJICUCTBUE 3aPsI0B;

OTNHUCHIBATh MEXAHMYECKOE IBMIKEHWE, HCIOJb3yd (PU3WYecKre BEIWYUHBI: KOOpJWHATA, IYTh,
nepeMenieHre, CKOpOCTh, YCKOpEHHEe, Macca Tena, CHila, UMIYJIbC Teja, KUHETUYecKash JHEprus,
MOTEHITHAbHAS SHEPIHs, MeXaHn4deckas paboTa, MeXaHWUYeCKass MOIIHOCTh; MPH OMUCAHWUU TPABWIHHO
TPaKTOBaTh (PU3WUYECKHI CMBICT HCIOIB3YEMBIX BEIMYUH, WX OOO3HAYCHHUS W EAWHUIIBI, HAXOJIWUTh
(dbopMyIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIHUMHY C APYTUMHU BETUYUHAMU;

OTKCHIBATh M3YYCHHBIC TEIJIOBBIE CBOMCTBA TEJ W TEIUJIOBBIE SBIICHUS, WUCHONB3Ys (QuU3ndecKue
BEJIMYMHBI: JaBJICHUE Ta3a, TEeMIlepaTypa, CpPEeAHss KUHETHYECKas SHEpPrusi XaoTHMUYECKOTO ABUKEHUS
MOJIEKYJI, CPETHEKBAPaTUUHASI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS dHEPTHUs, paboTa
rasa, Ko3(pUIMEHT MOJIE3HOTO JEHCTBUS TETUIOBOTO JIBUTATENS; TIPH OMMCAHUH MPABUIHLHO TPAKTOBATH
(GU3UYECKUN CMBICT HCIONB3YEMBIX BEJIMYMH, WX OOO3HAYEHWUS M EIUHUIbI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BETUIMHY C IPYTUMHU BETUINHAM;

OTUCHIBATh U3YYCHHBIC AJICKTPUICCKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE SIBJICHUS (TIPOIIECCHI),
UCTIONB3YS (PU3MUYECKUE BETHYMHBI: dJICKTPUUECKUN 3apsi, SJICKTPUUECKOE IMOJIe, HAMPSHKEHHOCTD OIS,
MOTEHIIMAN, PAa3HOCTh MOTCHIMAJOB, TPU ONUCAHWHM TPABUIBLHO TPAKTOBaTh (DU3MUECKUN CMBICI
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UCTIONIb3YEMBIX BEIMYWH, UX O0O3HAYCHUS W €AWHHUIIBI; YKAa3bIBaTh (JOPMYJIBI, CBSA3BIBAIOIINE JaHHYIO
(GU3HYECKYIO BEIMYUHY C IPYTUMU BEIIMYUHAMU;

AHATM3UPOBATh (GU3NYCCKUE MPOIIECCHI M SBJICHUS, UCTIOIB3Ys (PU3NISCKUE 3aKOHBI U TIPUHIIUIIBL:
3akoH BcemupHoro tarotenus, I, II u Il 3akonsl HetoTOHA, 3aKOH COXpaHEHUs] MEXaHUYECKOM SHEPIuH,
3aKOH COXPaHEHUs HMITYJIbCa, MPHHIMI CYMEPIIO3UIMK CHJI, MPUHIIAII PaBHONPABUS HWHEPIUATbHBIX
CHUCTEM OTCU€Ta, MOJICKYJSIPHO-KMHETHUYECKYI0 TEOPHIO CTPOCHHS BEIECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpPEeIHEeW KMHETHYECKON SHEPIHH TEIUIOBOTO JBMKCHHS MOJIEKYJI C a0COJIFOTHON TeMIepaTypou, EPBBIM
3aKOH TEPMOJIMHAMHKH, 3aKOH COXPaHEHUS JIEKTPUUECKOTO 3apsia, 3akoH KyimoHa, mpu 3TOM pa3inuydarh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BHIPAXKCHHE U YCIOBHS (TPAaHUIBI, 0OJIACTH)
PUMEHUMOCTH;

OOBSCHSATh OCHOBHBIC TPUHIUIBI JEHCTBUS MAaIIUH, NPHOOPOB W TEXHUYECKUX YCTPOMCTB;
pa3nuvaTh yCIOBHUS X O€30MMACHOTO MCIOIH30BAHUS B TIOBCETHEBHOM KU3HU;

BBITIOJIHSITh ~ OKCIIEPUMEHTHI 10  HCCJICJAOBAaHHMIO (DM3UYCCKUX SBJIEHUH W  IIPOILIECCOB C
UCIIONIb30BAaHUEM MPSAMBIX M KOCBEHHBIX HM3MEpPEHUH, Mpu 3ToM (OpMyIUpoBaTh IpolieMmy/3agady u
TUIOTE3Y y4eOHOT0 IKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEII0KEHHOTO0 000pYyI0BaHUS, TPOBOJAUTD
OTIBIT ¥ POPMYITHPOBATH BHIBOIBL;

OCYIICCTBIISITh TMPSIMBIC M KOCBCHHBIE W3MEPEHHS (U3MYSCKUX BEIMYWH, TIPH 3TOM BBIOMPATH
ONTUMAIBHBIM CMOCOO W3MEPEHHUs] M UCIOJIb30BaTh M3BECTHBIE METOABl OILEHKH MOTPENIHOCTEH
U3MEpPEHHU;

UCCIICIOBATh 3aBUCUMOCTH MEXIy (U3HYECKUMH BEIWYMHAMH C HCIIOJIb30BAHUEM IPSIMBIX
U3MEPEHHIl, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yAbTAThI MMOJIYYEHHON 3aBUCUMOCTH
busznyecKuX BENIWYHMH B BUJIE TAOIUI] U TPadHKOB, EaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIEIOBAHUS;

coOnrofaTh MpaBuiia OE30MACHOTO TpyJa MpPU NPOBEICHUHM HCCIEIOBAaHUI B paMKax y4eOHOTro
JKCIIEPUMEHTa, y4eOHO-UCCIIEOBATEIbCKOM ¥  TMPOEKTHOM AESITENbHOCTH C  HCIOJIb30BaHHEM
M3MEPUTENIbHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYI0BaAHUS;

pemaTth pacy€THBIE 3aJa4dl C SIBHO 3aJIaHHONW (DM3HYECKOM MOJENbI0, UCIMONB3Yys (Pu3nyeckue
3aKOHBI W TIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a7a4d BBHIOMPATH (DPU3UUYECKYIO MOJIEIb, BBIICTATH
buszndeckue BeIUYNHBI U (HOPMYJIIbI, HEOOXOIMMBIE IJIsi €€ PEIICHHS, MPOBOAUTh PACUYETH U OILICHUBATH
peabHOCTh MOTYYEHHOTO 3HaYeHHs (PU3NIECKON BETHUNHBI,

pemiatb KayeCTBEHHbIE 3aJauyd: BBICTpAUBAaTh JIOTUYECKU HEMPOTUBOPEUMBYIO  IEMOUYKY
paccyXJIeHUM ¢ ONOPOi Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS,

MCIIONIb30BaTh MPH PEIIeHUH y4eOHBIX 3a7ad COBpPEMEHHBbIe MH(OPMAIMOHHBIE TEXHOJOTHH [
MOWCKa, CTPYKTYPUPOBAHHS, WHTEPHpPETAllM M TMPEACTaBICHUS Y4eOHONH M Hay4dHO-TIOMYJISIPHOMI
uH(opMaIMK, TOMY4YeHHOW M3 PA3JIMYHBIX HCTOYHHKOB, KPUTHYECKH AHAIM3UPOBATH IMOIYYaEMYIO
uH(pOpMaIIHIO;

MPUBOAUTH TIPUMEPHI BKJIAJa POCCHMCKUX U 3apYOCKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE TIPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHU;

UCIIONIb30BaTh TEOPETUYECKHE 3HAHHUS MO (PHU3UKE B TMOBCEAHEBHOW >KU3HHM JUIsI 0OECIeYCHHUS
0e30MacHOCTH MpH OOpallleHnH ¢ TpuOopaMu M TEXHHUUYECKHUMH YCTPOMCTBAMH, Ui COXPaHCHHS
3JI0POBbS U COONIOACHUS HOPM DKOJIOTHUECKOTO MOBEJICHHS B OKPY KaIOIIEeH cpejie;

paboTaTh B TPYIIIE C BBIMOTHEHUEM PA3IMUHbIX COIIMATBHBIX POJIeH, TUTAHUPOBATh PabOTy TPYIIIHL,
palMoHAIBHO PACTIPEEIATh 00S3aHHOCTH M TUTAHUPOBATH JICSITEIBPHOCTh B HECTAHAAPTHBIX CUTYaIHSIX,
aJICKBaTHO OIIEHWBATH BKJIAJ KAXKJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMAaTPUBAEMOMN MTPOOIIEMBI.

K xonmy oO6yuenus B 11 kj1acce mpeIMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUMN:

JEMOHCTPHUPOBATh Ha MPUMEpaxX Poib U MeCTO (pU3UKU B POPMUPOBAHUU COBPEMEHHOW HAay4HOI
KapTUHBl MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJIOTHH, B MPAKTHUYECKOW AESITEIbHOCTU
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JFOJIEH, TIETTOCTHOCTD M €IMHCTBO (PU3UUECKON KapTHHBI MHPA;

YUYUTBHIBATh T'PAHMIBI TIPUMEHECHUSI U3YYCHHBIX (PU3MYECKUX MOJIENICH: TOYCUHBIH DIICKTPUUCCKHIA
3apsijl, JIyd CBETa, TOYECUHBIH MCTOUHHUK CBETa, sIEPHAs MOJENb aToMa, HYKJIOHHAs MOJENb aTOMHOTO
spa TPy pelIeHud pU3HMIECKUX 3ajad;

pacrio3HaBath (u3mueckue sBIeHHsS (NPOIECChl) W OOBSICHATh WX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKA W KBAaHTOBOW (DM3MKH: DIIEKTPHYECKAs IPOBOJAMMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBHE MArHUTOB, 3JCKTPOMArHHTHAS WHIYKIIWS,
JICCTBUE MArHUTHOTO IIOJII Ha MPOBOJAHUK C TOKOM MW JBHXKYIIUHCS 3apsijl, 3JICKTPOMAarHUTHBIC
KoJieOaHUsT W BOJIHBL, TNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTPAXKEHUE, MPEIIOMIICHHE,
uHTepepeHIys, AU(paKius U MOIApHU3alUs CBETA, JAUCIEPCUS CBETa, (OTOIIEKTPUUECKUN FPPEeKT
(poroaddext), cBeToBOe MaBIECHUE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aromMa BOJOPOJA,
€CTECTBEHHAS U MCKYCCTBEHHAsl PaJHOAKTUBHOCTB;

ONKCHIBATh W3YYCHHBIC CBOMCTBAa BellecTBAa (DJICKTPUYECKHUE, MArHUTHBIC, OITHYECKUE,
ANMEKTPUUECKYIO TPOBOJIUMOCTD PA3JIUYHBIX CPEJT) M AIICKTPOMATHUTHBIC SIBJIICHUS (ITPOIECCHI), HCIIOJIB3YS
(du3nvecKre BETMUMHBL: SJICKTPUICCKUN 3apsi]], CHIIa TOKA, DJIEKTPHUECKOE HANPSHKEHUE, DIIEKTPUICCKOE
COIIPOTHBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JICKTPOABMXKYIIAs CHia, paboTa TOKA, MHIYKIIMS MAarHUTHOTO
noJs, cuiia Amriepa, cuia JlopeHna, HHAYKTUBHOCTh KaTYIIKH, SHEPTUS SJIEKTPUIECKOTO U MarHUTHOTO
HoJIeH, MepuoJl M YacToTa KojeOaHWi B KoieOaTelbHOM KOHTYpE, 3apsii M CHJa TOKa B Ipolecce
TapMOHUYECKHX AJIEKTPOMArHUTHBIX KoJieOaHuil, (POKYCHOE pacCTOSIHHE M ONTHUYECKasi CUJIa JIMH3bI, TIPU
OIMCAHUM TPABWILHO TPAKTOBaTh (DU3UYCCKHI CMBICT MCIOJIBb3YeMbIX BEIMYUH, MX OOO3HAUCHUS H
€IMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONIME JIAHHYIO (DU3UYECKYH BEIMYHHY C JIPYTUMHU
BEJIMYMHAMU;

OIKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS W TPOIECCHI, UCIOJIb3ysd (PU3HMUECKUE BEIUYHMHBI:
CKOPOCTB AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTa CBETA, YHEPTHS M UMITYJIbC (POTOHA, IEPUO
HOJTypacraia, YHEPTHsl CBSI3M aTOMHBIX SIEp, IPU ONMMCAHUH TPABUIBHO TPAKTOBATh (PU3NYECKUIT CMBICIT
UCIIOJIb3yEMbIX BEJIMYHMH, UX O003HAYCHUS M €IMHUIIBI, YKa3bIBaTh (HOPMYIIbI, CBSI3BIBAIOIINE TAHHYIO
(GU3HUYECKYIO BEJIMYUHY C IPYTUMH BEJIMYMHAMH, BHIUUCIISATH 3HAaYCHHE (DH3MUCCKOI BEITMYHMHBL;

AHAJIM3UPOBATh (PU3UUCCKHE TPOLIECCHI U SIBICHUS, UCTIONB3YsS (PU3NYECKUE 3aKOHBI U TIPUHIIUIIBL:
3akoH OMa, 3aKOHBI MOCJIEOBATEIBHOTO U MapaUIeIbHOTO COSANHEHUS TIPOBOIHUKOB, 3aKOH J[KOysa—
JleHna, 3aKOH 3JEKTPOMAarHUTHONW MHIYKIMH, 3aKOH MPSIMOJIMHEHHOTO paclpoCTpaHEHHs CBETA, 3aKOHBI
OTpa)XEHUsSI CBETa, 3aKOHBI NPEJIOMJICHUS CBETa, ypaBHEHHEe OWHITEWHa aius (oToddexTa, 3aKoH
COXpaHEHUsI YHEPTUH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTOo 3apsija, 3aKOH
COXpaHEHHsI MacCOBOTO YHCIIA, MOCTYIaThl bopa, 3aKOH paJin0akTUBHOTO pacmaja, Ipu 3TOM pa3indarh
CJIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MaTeéMaTHU4eCKOe BBIPAKEHHE M YCJIOBHS (TpaHUIIbI, 00JIaCTH)
PUMEHUMOCTH;

OTIPE/ICTISITh HAMpaBICHHE BEKTOPAa WHAYKIIMH MAarHUTHOTO TIOJS IMPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTDH U OIHCHIBATH H300paKEHUE, CO3IaBAEMOE TNIOCKUM 3€pPKaJIOM, TOHKOH JIMH301;

BBIMIOJIHATh ~ OKCIIEPHMEHTHI 110 WCCIEJOBAHHIO (PH3MYECKUX SIBICHHH W TPOLECCOB C
UCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHHIA: MpH 3TOM (HOPMYIUpPOBaTh MpodieMy/3agady u
THITOTE3y Y4eOHOT0 SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 NPEUIOKEHHOTO 000pyI0BaHHS, TPOBOUTH
OIIBIT ¥ (hOPMYIIUPOBATH BHIBOIBI;

OCYIIECTBIIATh TPSIMBIC M KOCBEHHbIE HM3MEPEHUs] (PU3MYECKUX BEIMYHMH, NMPH STOM BBHIOUPATH
ONTUMAITGHBIA CMOCO0 W3MEpEHHsl W WCIOIb30BaTh M3BECTHBIE METOIBl OLEHKH TOTPEIIHOCTEH
WU3MEPEHHUI;

UCCJIEI0BAaTh 3aBHCUMOCTH (PU3MYECKUX BEIMYMH C WCIIOJIb30BAHUEM IPSIMBIX W3MEPEHHH: MpPU
3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBATh PE3yNbTaThl IOJIYYECHHOH 3aBUCHMOCTH (H3HMYECKUX
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BEJIMYMH B BUJIE Ta0IHIl U TpadUKOB, ATaTh BBIBOBI IO PE3yIbTaTaM HCCIIEIOBAHUS;

coOuoiaTh MpaBuia OE30MacHOr0 TpyJa MpH NPOBEICHUHM HCCICAOBAHMM B paMKax ydeOHOTro
IKCIEPUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM W TPOEKTHOM  JESITEIBHOCTH C  HCIOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U JTAOOPaTOPHOTO 00OPYAOBaHUS;

pemath pacuéTHBIC 3a7adyd C SIBHO 3aJaHHOW (DU3MYECKOW MOJIENBIO, HCIOJIB3YS (U3NYECKHE
3aKOHBI M TPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBHUS 3alla4ud BHIOMpATh (U3NYECKYIO MOJICNb, BBIACISATH
(du3nvecKre BEITUYUHBI U (GOPMYIIBI, HEOOXOAUMBIC ISl €€ PEIICHHs], IPOBOIUTh PACYETHI U OLICHUBATh
PEaIbHOCTb MOJIYYSHHOTO 3HAUCHUS (PU3HUECKON BEIINYHHEI,

pemaTth Ka4YeCTBEHHBIC 3aJaud: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUYHMBYIO  IETIOUYKY
pacCyXICHHIA ¢ OIOPON Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh MIPH PEIICHUH y4eOHBIX 3a/Ja4 COBpEMEHHBbIC MH(OPMAIMOHHBIC TEXHOJOTHH JIS
MOWCKA, CTPYKTYPHPOBAHHS, HHTEPHPETAIMU ¥ TMPEACTABICHUS Yy4eOHOW W HAYYHO-TIOMYJISIPHON
UHPOpPMAIIUK, TOJYYCHHOW W3 pPa3IMYHBIX HMCTOYHHKOB, KPUTHYECKH aAHAIU3UPOBATh MOJYYaeMYIO
uHpopmaruio;

OOBSICHATh TPUHIIMIIBI JICHCTBUS MAIUH, NPUOOPOB W TEXHUYECKHX YCTPOWCTB, pa3jinyaTh
YCIIOBHS UX O€30MaCHOTO MCIIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HHU;

MPUBOJIUTH TPUMEPHI BKJIaJIa POCCUUCKHUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B IOBCEIHEBHOW KM3HU I OOECIICUCHUs
0€30MacHOCTH MpHU OOpalieHHH ¢ TpHOOpaMU M TEXHUYCCKHMMH YCTPOWCTBAMH, IJII COXPAHCHHS
3II0POBbsSI U COOJIFOJICHHSI HOPM IKOJIOTMYECKOTO TIOBEICHUS B OKPYXKAOIIEH cpelie;

paboTaTh B IPYIIE C BHIMOJHEHUEM PA3JIMYHBIX COLUABHBIX POJICH, IUIAHUPOBATh pabOTy TPYIIIIbI,
palMOHATIBHO paclpeelisaiTh 00s3aHHOCTU U TUIAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIUSX,
aJICKBAaTHO OIICHUBATh BKJIAJl KXKIOTO U3 YUaCTHUKOB TPYIINHI B PEIICHHE pacCMAaTPUBAEMOM MPOOIEMBI.



TEMATHYECKOEIIVIAHUPOBAHHUE 10
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KJIACC
Kosun4yecTBo yacoB JIeKTPOHHbIE
HaunmeHnoBaHMepa3aeJ 0BUTEM (undposeie)
Neni/m Konrpoasnbie | IIpakTHuyeckue
HPOrpaMMbl Beero o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
Paznenl PUSUKAUMETOABIHAYYHOI' OIIO3HAHUSA
1.1 OU3MKaNMETOABIHAYYHOTO TO3HAHUS 2 bubmorexallOK
https://m.edsoo.ru/7f41bf7
2
Hroro nopazneny 2
Paznen2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexallOK
https://m.edsoo.ru/7f41bf7
2
29 JnHavuKa 7 bubnuotexal [OK
https://m.edsoo.ru/7f41bf7
2
2.3 3aKOHBICOXPAHEHHUSB MEXAHUKE 6 1 1 BromorerallOK
https://m.edsoo.ru/7f41bf7
2
Hroro nopasneny 18
Paznen3. MOJIEKYJIAPHAA®PUIUKAUTEPMOJIUHAMUKA
3 1 OCHOBBIMOHeKyHﬂpHO'KI/IHeTquCKOI\/’I 9 1 BH6HI/IOTeKaHOK

TEOpHHU

https://m.edsoo.ru/7f41bf7
2



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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3.2 OCHOBBITEPMOTMHAMUKH 10 BubmorexallOK
https://m.edsoo.ru/7f41bf7
2

33 ATrperaTHpIECOCTOSTHUSBEIICCTBA. 5 Bu6mrorexal [OK

®da30BbIe IEPEXOBI

https://m.edsoo.ru/7f41bf7
2



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Uroro nopazueny 24
Pa3znend. DJIEKTPOAUHAMUKA
4.1 DNeKTpocTaTHKa 10 bubmmorexallOK
https://m.edsoo.ru/7f41bf7
2
49 ITocTosAHHBINPAEKTPUUECKUUTOK. TOKHUB 19 bubnunorexal [OK
' PasMHHbIX Cpeaax https://m.edsoo.ru/7f41bf7
2
Uroro nopazneny 22
PezepBHOEBpeMs 2
OBLIEEKOJIMYECTBOYACOBIIO ITPOT'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11KJACC
KoiauuecTBo 4acoB DJIEKTPOHHbIE
nudposbIie
Ner/n HanMeHoOBaHMEPA3/1eI0BUTEM Komrponnse | Tpascruseckse (uugp )
nporpamMmbl Beero oOpa3zoBarTe/ibHbIE
padoThbI padoThbI
pecypcbl
Paznenl. DJIEKTPOAUHAMUKA
11 MaruauTtHoenose. 2JIeKTpoOMarHuTHast 11 L 3 Bu6nuorexal [OK
' HHAYKIIA https://m.edsoo.ru/7f41c97
C
Uroro nopazneny 11
Pa3znen2. KOJIEBAHUSINBOJIHBI
21 MeXaHn4ecKuendIEKTPOMarHUTHBIE 9 1 Bubmmorexal [OK
' Konebanus https://m.edsoo.ru/7f41c97
C
29 MexXaHUYeCKUENICKTPOMArHUTHBIC BOJTHBI c 1 Bu6morexal [OK
' https://m.edsoo.ru/7f41c97
C
2.3 Orntuka 10 3 bubmoreral [OK
https://m.edsoo.ru/7f41c97
C
Uroro mopazneny 24

Pa31en3.0CHOBBICIIEIIMAJIBHOUTEOPUU OTHOCUTEJIBHOCTH

31 OcHoBbICTIEIMAIBHONTEOpUH A 1 bubmmorexkal [OK
' OTHOCHTEIIBHOCTH https://m.edsoo.ru/7f41c97
c
HWroro nopasueiny 4



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

28

Pa3znen4d. KBAHTOBASI PU3UKA

. bu6mnorexal [OK
4.1 DJIeMEHTHIKBAaHTOBOMOIITUKH
https://m.edsoo.ru/7f41c97
C
4.2 CrtpoenueaToma bubnuorexal [OK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97
c

43 ATOMHOE S71pO

bubnnorexal [OK

https://m.edsoo.ru/7f41c97
c

Hroro nopaszaery

15

Pa3neaS.2JIEMEHTBIACTPOHOMHUUUACTPO®PU3UKHN

5.1 DeMEeHTHIaCTPOHOMUUH acTPO(U3UKU 7 bubmmorexallOK
https://m.edsoo.ru/7f41c97
c
Hroro nopazgeny 7
Pa3nen6.ObOBIIAOIHIEEIIOBTOPEHHUE
6.1 O0600maroneenoBTOpeHUE 4 Bubmaorexal [OK
https://m.edsoo.ru/7f41c97
C
Hroro nopazgeny 4
PezepBHOEBpeMs 3
OBIIEEKOJIMYECTBOYACOBIIO ITPOI'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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IHOYPOYHOEIIVTAHUPOBAHMUE 10

31

KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Jlata uudposBbie
y Temaypoka B Konrpouabsnsie | IlpakTuyeckue 06pA30OBATEBHbIE
n/n cero paGoThI paGoTHI H3y4yeHHs
pecypcbl
®duszuKa—HayKao NpUpoje.
YK PHpO bu6nmmorexal [OK

1 HayunbsiemeToapIno3HaHus 1 _

OKpYKAIONIEr0 Mipa gttps.//m.edsoo.ru/ffOc32e
Poab u mecTo pusuku B

) (OopMHPOBAHUNCOBPEMEHHOM 1 bu6mmotexal [OK
HAY4YHOM KAapTHHBI MUDA, B https://m.edsoo.ru/ff0c33e
MIPAKTUICCKOUICATSIIbHOCTHITIOICH 6
MexaHn4YeCKOESABMKCHHUE.

3 OTHOCHTEIFHOCTh MEXaHHIECKOTO 1 bubmorexal [OK
npipkenus. [lepemernenne,ckopocTs, https://m.eds00.ru/ff0c350
YCKOpEHHe 8

4 PaBHOMepHOENpSIMOIMHEHOE 1 bubnuorexkal [OK
ABHKECHHE https://m.edsoo.ru/ff0c362

0

. PaBHOYCKOpEHHOEIPSAMOIMHEITHOE i bubnuorexkal |[OK
ABUKEHHE https://m.edsoo.ru/ff0c372

€

5 CroOoaHoemanenue. Y ckopeHue L but6mmorexal [OK

CBOOOIHOTO ITaJCHUA

https://m.edsoo.ru/ff0c39c
C



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

32

KpuBosmHelHOEIBUKECHHE.

b K
JIBHKEHUEMATEPUATLHOUTOYKHUIIO 1 ubmorexallO
OKPY>KHOCTH https://m.edsoo.ru/ffOc3ad
a

[IpuniunoTHocuTensHOCTUl amuies. 1 bu6mnorexal [OK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
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NHepuuanbHbIECUCTEMBIOTCYETA.
IIepBeb1it 3ak0oH HbroToHA

https://m.edsoo.ru/ffOc3be
8

Macca tena. Cuna. [Ipuniun

9 Cynepno3uiuu cui. Bropoii 3akoH bubnnorexallOK
HprotonamnmamaTepuaibHOUTOUKH https://m.edsoo.ru/ff0c3be
8
10 TperuiizakonHproToHaAIS bubmmorexal [OK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be
8
3akoHBceMHpHOroTsIroTeHus. Cuiia
bubmnorexal [OK
11 Tsokectu. [lepBas kocMuveckas
CKOpOCTD https://m.edsoo.ru/ff0c3d0
0
r Cunaynpyrocru.3akoHl'yka.Bec bubnuorexkal |[OK
Tena https://m.edsoo.ru/ff0c3el
8
Cunarpenus.KoapdurmeHnt tTpeHusi.
P bmn P bubmorexal [OK
13 CutaconpOoTHUBIICHUSITPUIBUKEHUH _
Tela B KUIKOCTH HITH Ta3e gttps.//m.edsoo.ru/ffOch?
[TocTynarenbHOE U BpalaTelibHOE
JBUKEHHEAa0COMOTHOTBEPOTOTENA. bu6mmorexal [OK
14 MowmenTtcunbl.Ilnedocunsl. Y cioBus https://m.edsoo.ru/ffoc4la
PaBHOBECHUSTBEPAOTOTENA 6
NmnynbcmaTepranibHOMTOUKH,
15 CUCTEMBbIMATEPHAIbHBIXTOUEK. Bu6morexkal [OK

Nmnynbccubl. 3aKOHCOXpaHEHHS

I/IMHyJ'IBCa.PeaKTI/IBHOGI[BI/DKCHI/IC

https://m.edsoo.ru/ff0c43d
6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
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PaGota u MOLTHOCTD CHUIIBI.
KunernueckasaneprusiMarepuaibHON

bu6mnorexal [OK

16 Touku. Teopema 06 U3MeHEHUHU https://m.edso0.ru/f0c450
KMHETUYECKOU SHEPrUuu 2
17 [ToTennuanpHass HEPTHA. bu6mnorexal [OK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
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[ToTennumanpHas HEPTUSAYTIPYTO
ne(OpMUPOBAHHOMN MPY>KUHBI.
[ToTenunanpHasIHEPTUATENABOIN3U

[IOBEPXHOCTU3EMIH

https://m.edsoo.ru/ff0c461
a

18

[ToTeHnanbHBIEMHETIOTCHITUATLHBIC
cuiiel. CBA3b paboThHI
HETNOTEHIIUATbHBIX CUIICU3MEHECHUEM
MEXaHUYECKONIHEPTUICUCTEMBITEI.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPrUH

bubnnorexal [OK

https://m.edsoo.ru/ff0c478
c

19

JlaGopaTopHaspaboTa

«MccrenoBaHueCBI3UPaOOTHICUIIBIC
M3MEHEHHEM MEXaHUYECKOM 3Heprun
TeJa Ha IpUMepe pacTsKEHUS
PE3NHOBOTOKIyTa

20

KonTponbHaspaboraro teme
«Kunemaruka./[nHamuka.3aKkoHbI
COXpaHEHUs B MEXAHUKE

bu6mmorexal [OK

https://m.edsoo.ru/ffOc4b7
4

21

OCHOBHBICTIOJIOKEHUSIMOJIEKYIISPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

bu6mmorexal [OK

https://m.edsoo.ru/ffOc4dc
2

22

XapakTepABUKECHUSN
B3alMO/JIEHCTBHS YaCTHI] BEILIECTBA.
MozenncTpoeHUAra3oB, KMIKOCTEN U
TBEPIBIX TEI

23

MaccaMOHCKyH. KonuuectBo

BCH.ICCTBa.HOCTOﬂHHaﬂABOFaI[po



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
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24

TennoBoepaBHoBecue. Temneparypa
neénsmepenue. [llkana temneparyp




37

Lenscus

25

NneanpupniirassBMKT.OcHoBHOE

bu6mnorexal [OK

ypasrerue MKT https:/m.edsoo.ru/ff0c4fd
€
AOcooTHas TeMIIepaTypakakMepa
CpeHEe KUHETUYECKON SHEPTrUuu Bubmmorexal [OK
2 ABIDKCHIA MOTICKYIL. Y PABHEHHE https://m.edsoo.ru/ff0c511
MenneneeBa-Kianeiipona e
27 3akon/lanbToHa.l"a30BbIE3aKOHBI
JlaGopaTopHaspaboTa
o8 «MccnenoBaHne3aBUCUMOCTUMEKTY
rapaMeTpamMu COCTOSTHHUS
pa3peKeHHOTOTa3a)
N3omnporeccriBuACIBHOMI a3 HIX Bu6nuorexal [OK
2 rpaguteckoe npe/cTapenye https://m.eds00.ru/ff0c570
€
BryTtpenHusssHeprus
TEPMOIUHAMHYECKONHCUCTEMBIN
cnocoObieén3Menenus. KonrnaecTBo bubmorexal [OK
30 TEIIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c595
SHEPTHUS OJTHOATOMHOTO HUJIEAIbHOTO 2
rasa
31 Buns Termonepenaun bubnnorexallOK
https://m.edsoo.ru/ff0c5¢c3
6
VY nenbHasTeII0EMKOCTHBEIIIECTBA.
bu6nunorexal [OK
32 KommgecTBoTermioTsImpu

TCHJ'IOHCpC,Z[a‘-IC.AHHa6aTHBIﬁHpOHeCC

https://m.edsoo.ru/ff0c5c3
6



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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23 [TepBbIii3aKOHTEPMOJMHAMUKHHETO Bubmorexal [OK
TIPUMCHCEHHE K H30MpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocThIpoIieccoBB bubmmorexal [OK



https://m.edsoo.ru/ff0c5efc

39

npupoxe.Bropoiizakox
TCPMOJANHAMUKHA

https://m.edsoo.ru/ff0c623
0

[TpunmunaericrBuauKI /[ rernoBoit

bubmnorexal [OK

% MallHbL https://m.edsoo.ru/ff0c600
a
36 HuxnKapuoneroKIIT/]
DKOJIOTUYECKHETIPOOIIEMBI
37 TEIJIOPHEPTeTUKH
28 O6o6maromuitypox«MonekyaspHast Bu6mmorexal [OK
¢uznuka. OCHOBBI TEPMOIMTHAMUIKI https://m.edso0.ru/ffoc693
8
KontponbHaspaboTamno teme
bubnnorexal [OK
39 «MonekynspHasduzuka.OCHOBBI
TEPMOTHHAMHKI gttps://m.edsoo.ru/ff006a5
0 [TapooOpa3zoBaHUEHKOH/ICHCAITHS. Bubmmorexal [OK
HcnapeHue 1 KuneHne https://m.edso0.ru/ff0c63b
6
AOGCOIIIOTHAsI OTHOCUTEIbHAS
. bubnuorexkal |[OK
41 BJ'I&)KHOCTBBOSI[yxa.HaCBIHIeHHBIPI
nap https://m.edsoo.ru/ff0c64d
8
Teépnoereno.Kpucramnmmueckuen
amopdHbIe Tena. AHU30TPONHS Bubanorexkal [OK
N CBOHCTB KpHCTAILIOB. JKujikue https://m.edsoo.ru/ff0c65f
kpuctaiisl. COBpeMEHHBIEMATEPHAITBI 0
[naBneHnEnKpUCTATITU3ALIHS.
43 V neapHasSTEIUIOTAILIaBICHHUS. brbmiotexal lOK

Cybnmumarust

https://m.edsoo.ru/ff0c670
8



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
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44 YpaBHeHHEeTEIIOBOTOOAIaH A bubmorexallOK
https://m.edsoo.ru/ff0c682
0

45 9JIeKTpI/I3aLII/I$ITeJI. QHGKTpI/IHeCKI/Iﬁ BI/I6HI/IOTeKaHOK

3aps. HBa BHJA SJICKTPUUCCKHUX

https://m.edsoo.ru/ffOc6bc
c



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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3apsI0B
[IpoBOIHUKY, TUDTEKTPUKUHI
bub6 OK
46 MOJYTPOBOIHUKH.3aKOHCOXPAHEHU S nommotexall
IEKTPHHUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bc
C
B3aunmonaeiicTBue 3aps10B. 3aKOH
47 Kynona.ToyeyHbliineKkTpuuecKuit brbmorexal[OK
3apsiL https://m.edsoo.ru/ffOc6ce
4
Hanps:xk€HHOCTBAIIEKTPUYECKOTO
18 nosst. [IpuHnun cynepno3uuuu Bu6miorexal [OK
MeKTpH_.quKHX noxei. Jlusn https://m.edsoo.ru/ffOc6df
HaIpsHKEHHOCTH 2
PaboTacumanekTpocTaTHaecKoro o OK
49 noist.Ilorennuan.PazHocts ubmaorexall
[IOTEHIHATOB https://m.edsoo.ru/ff0c6f0
0
[TpoBOTHUKHUUTUITICKTPUKUB
50 3IEKTPOCTATUUECKOM II0JIE. BubmuorexallOK
JlnnnekTpuuecKasmpoHUIIaeMOCTh gttps./ /m.edso0.ru/ff0c701
o1 OnexTpoémkocTs.KonneHcarop bubmmorexallOK
https://m.edsoo.ru/ff0c712
6
DNEeKTPOEMKOCTHIITIOCKOTO Eu6 LIOK
52 KOHJIEHCAaTOpa. DHEPTUSI3APSHKEHHOTO HbIoTeKa
KOHJ[EHCATOPA https://m.edsoo.ru/ff0c72c
0
53 JlaGopatopnaspabora"3mepenue

NEKTPOEMKOCTH KOHJeHcaTopa”



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
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54

[TpuHIMTI AECHCTBUAUTIPUMEHECHHUE
KOHJICHCATOPOB, KOIMMPOBAIBLHOTO
amnmnapara, CTpyHHOro npuHTepa.
DneKkTpocTaTU4ecKas3alluTa.




43

3a3eMIIEHUEANIEKTPOIIPUOOPOB

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiecTBoBaHUA. I [OCTOSHHBINTOK.

55 Cuna toka. Hanpsxenue.
Conporunenue.3akoHOMa st
y4JacTKa Ienu
[TocnenoBarenbHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTMHEHHE

56 npoBoaHKKoB.JIaboparopHaspaboTa 05 brbmorexallOK
«M3yueHnEeCMEIIaHHOTOCOEIMHCHHUS https://m.edsoo.ru/ff0c74f
PE3HCTOPOBY 0

- PaboTanMoImHOCTBIIEKTPHYECKOTO Bu6uorexal [OK
Toka. 3axon Jhxoyai-Jlenna https://m.eds00.ru/ff0c783

8

3axoHOMa I 0IHOM(3aMKHYTO )
anekTpudeckon nenu. Koporkoe

58 3aMblkaHue. JJaboparopHas pabora 05 brbmorexal [OK
«W3mepennedJICHCTOUHNKATOKAH https://m.edsoo.ru/ff0c7ae
€rOBHYTPEHHETOCONPOTUBIICHUS» 0
Pe3epBHI>II/IypO"K.KOHTpOJ'II)Ha5[ Bu6miorexallOK

59 pabortanoreme" DnekTpoAMHaMUKa'"/
Bcepoccuiickas npoBepouHas paboTta gttDS:/ /m.eds00.ru/ff0c8cs
006001 ypox

60 «QnexTpoanHamukay/Bceepoccuiickas bubmmorexallOK

poBepoyHas paboTa

https://m.edsoo.ru/ff0c88b
e



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
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61

DNEeKTPOHHASTTPOBOAUMOCTHTBEPIBIX
METaJJIOB. 3aBUCUMOCTh
COMPOTUBIICHUSAMETAIIJIOBOT

TemrepaTypbl. CBEpXIPOBOIUMOCTb




45

ONEeKTPUUECKUHTOKBBAKYYME.

62 CBOICTBaIEKTPOHHBIXITYYKOB 1
[ToynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMeCHas poBoAUMOCTh. CBOMCTBA Bu6suorexal [OK

o3 p—n-nepexona.TlonynposoxumkoBbie ! https://m.edsoo.ru/ff0c84a
pUOOPHI e
DNEKTPUUECKUUTOKBPACTBOPAXH
pacruiaBax 3JeKTPOIUTOB. Bu6nuorexal [OK

64 3JIGKTpOJII/ITI/I‘ICCKaSIIlI/ICCOIII/IaIII/ISI. 1 httDSZ //m ) edsoo.ru /ffOC82b
OnexTponu3 a
DJIEKTPUYECKUUTOKB Ta3ax.

65 CamocTosiTenbHBINN 1 bubmmorexal [OK
HECAMOCTOSITENbHbIApa3psia. MoHuSL. https://m.edsoo.ru/ff0c84a
ILmazma e
DnexTpuueckue nprudopsl U
YCTPOMCTBA U UX MPAKTHYECKOE bu6mmorexkal [OK

66 npuMmeHeHue. [ [paBriaTeXHUKu 1 https://m.eds00.ru/ffOc86f
0€301acHOCTH c
KonTponpHaspaborarno teme

67 «Qnexrpocraruka.llocTosHHBIN 1 bubmuortexal [OK
dNEeKTpIdecKuit TOK. Toku B https://m.edsoo.ru/ff0c8a8
pa3IMYHBIXCPEaax» a

63 PesepBHbIitypok.O000mIAONTHITYpPOK 110 L bubmmorexkal [OK
Temam 10 knacca https://m.edsoo.ru/ffOc8f6

C
OBLIEEKOJIMYECTBOYACOBIIO 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
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11KJIACC
Koau4vecTBO 4acoB DJIeKTPOHHBbIE
Ne JlaTa uugposbie
. Temaypoka B Konrpoabsubie | IlpakTuyeckue 06pazoBaTeabHBIe
1 cero padoThI padoThI H3yHeHI
pecypchbl
[TocTossHHBIEMAarHUTHIMKMX
1 B3auMO/IccTBUE. MarHuTHOCIIONIE. 1 Bu6nuorexal lOK
BekropmarautHOMMHAYKIHA.JIMHIN https://m.edsoo.ru/ffoc977
MarHUTHOW MHIYKIIUH 8
MarauTHOEenoJIeIPOBOTHUKAC
TokOM. OnBIT DpcTeaa. Bu6nuorexkal [OK
2 B3anmonencTBHEeIpOBOAHUKOBC 1 https://m.eds00.ru/ffOco8f
TOKOM €
3 JlaGopaTtopnast pabora «3yuenue i L Bbu6mmorexal [OK
MarHUTHOTOTOJIIKATYIIKUCTOKOM) https://m.eds00.ru/ffOco8f
e
JlaGopaTopHasipaboTa
4 «HccnenoBanneaeCTBUS 1 1 bu6mmorexal [OK
IIOCTOSSHHOTrOMarHuTaHapaMKyC TOKOMY https://m.edsoo.ru/ff0c9ac
0
JleticTBME MAarHUTHOTO TTOJIS Ha BuGmorexallOK
5 poBoAHUKCTOKOM. CunaAmmnepa. 1
https://m.edsoo.ru/ff0codf
4
JleficTBEe MarHUTHOTO II0JIS Ha
5 JIBIDKYITYIOCS3apsHKEHHYIOUACTHITY. .

Cwua Jlopenma. PaGota cutbt
Jlopenna



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
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:‘)J'ICKTpOMaI‘HI/ITHaHI/IH,Z[YKHI/IH.HOTOK

bu6mmorexal [lOK

https://m.edsoo.ru/ff0calb
0



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
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BEKTOpA AIEKTPOMATHUTHON
uHaykiuu. 3 JICunayknuu.3akoH
AIEKTPOMArHUTHOW UHIYKIUH
®dapanes.Jlaboparopraspabora
«HccnenoBanue sIBJIeHUS
AIEKTPOMArHUTHOMHHTYKITUN

NHnykTuBHOCTD. SIBIICHUE

camounaykuu. 3/1C caMonHayKIUU.

bubmuorexal [OK

8
DHEPrusIMarHUTHOTOTIOJISIKATYIITKUC https://m.eds00.ru/ff0cas0
TOKOM. DJICKTPOMAarHMTHOE T0JIe 0
TexHuYeckue ycTporucTBa U UX
NPUMEHEHHE: TIOCTOSIHHBIC MATrHHUTHI,
9 AJIEKTPOMATHUTBIL,AIICKTPOIBUTATEIIb,
YCKOPHTEIH JIEMEHTAPHBIX YaCTHII,
UHIYKI[HOHHASICYb
10 O606marmuitypok «MarHutHoe bubnunorexal [OK
nos1e. DNeKTPOMarHU THATMH Ty KIHSD» https://m.edsoo.ru/ff0cab8
2
KonTtponsHaspaboraro teme
bu6nuorexal [OK
11 «MarauTHOEIoJIe. 1
https://m.edsoo.ru/ff0cad5
DJIEKTPOMAarHUTHASTUH TYKIIUSI» 8
CB00OOHBIE MEXaHUYECKHE
kosebanus.I'apmoHnueckue
12 KoneOaHus. YpaBHEHHE BubmiorexallOK

TapMOHHYECKUXKOJICOAHHH.

IIpeBpaiennesnepruu

https://m.edsoo.ru/ffOcaf0
6



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
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13

JlaGopaTopHnasipabora

«HccnenoBanne3aBUCUMOCTH
neproa MajbIX KOJICOaHHid Tpy3a Ha
HUTUOTAJIMHBIHUTUUMACCHITPY3a)
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Koneb6arensusritkontyp.CBoOOIHBIE
ANIEKTPOMArHUTHBIE KOJICOaHUs B

14 U7eabHOMKOJIE0aTeTbHOMKOHTYPE. BubmmorexallOK
AHAJIOTHS MEXTy MEXaHHYCCKIMH K https://m.edsoo.ru/ff0cb82
AIIEKTPOMAar HUTHBIMUKOJICOaHUSIMH 0
®opmynaTomcona.3akoH

15 COXPAaHCHUAHCPIrUUBHUICATIBHOM bubmorexal [OK
KOEGATEMHHOM KOHTYDE https://m.edsoo.ru/ffOch9c

4
[IpencraBieHneo3aTyxarommx
KosieOaHusX. BeIHyXIeHHBIE

16 MexaHudeckuekosnebanus. Pesonanc. bubmmorexallOK
BhbIHYK I€HHBIEOIEKTPOMATHUTHBIE https://m.edsoo.ru/ffOcbb8
KoJieOaHus 6
[IepemennbiiiTok. CHHYCONAATBHBIN
IIEpPEMEHHBIN TOK. MOIIHOCTH

17 NIEPEMEHHOT0TOKA. AMIITIUTYJHOEH brbmiorexallOK
NENCTBYIONIEE3HAUEHUECUIIBITOKAN https://m.edsoo.ru/ffOcbd3
HaNpPsSHKEHUs 4
Tpancdopmarop.IIpousBoactso,

18 nepeaaya u norpediieHue
JEKTPUYECKON SHEPTUU
VYCTpoiCTBO U MPAKTHYECKOE

19 IIPUMEHEHUEIEKTPUIECKOTO3BOHKA, Bu6muorexal [OK
FeHepflTOpa HEPEMEHHOI'0 TOKa, https://m.edsoo.ru/ff0cc32
JMHUN 37eKTponepeaay 4
OKOJIOTUYECKUE PUCKU IIPH

20 IIPOU3BOJICTBEAIEKTPOIHEPT U H.

Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUUBIIOBCEIHEBHON



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
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KHN3HU

MeXaHI/ILIeCKI/ICBOJ'IHBI, YCJ10BUA

pacnpoctpanenus.llepuoa.Cxopoctb

Bu6nuorexal IOK

ot pacupoCTpaHCHUsA U JJIMHA BOJIHBL. https://m.edsoo.ru/ff0ccab
HOHGpG‘-IHBIeI/IHpOI[OHBHLIGBOHHBI 4
3Byk.CkopocTb3ByKa.I ' poMKOCTh Bu6morexal [OK

% 3yKka.Bricotatona. TemOpssyka https://m.edsoo.ru/ff0cccO

c

3JI€KTpOMaFHI/ITHI)I€BOJIHI>I,I/IX

23 cBoiicTBa U ckopoctk. [Ikana Bubmzorexal [OK
eKTPOMArHHTHBIX BOJH https://m.edsoo.ru/ffOccfe0
[TpuHIMIBIPAIMOCBAZUN

24 TeseBuieHus. PazButuecpencts
cBs3u. Panmonokanus

25 Kontponbnasipabora«Konedanusu 1 Bu6mrorexal [OK
BOITHBD> https://m.edsoo.ru/ffOcc6f

8

IIpssMONMHENHOEPACIIPOCTPAHEHHE

26 CBETa B OJJTHOPOJHOM cpefie. Bu6muorexal [OK
TogeanbiiincTOTHAKCBETA. ]Iy https://m.edsoo.ru/ffocd35
cBeTa 0
OTtpakeHuecBeTa. 3aKOHbI

27 oTpaxeHusd ceta. [loctpoenue bubmorexallOK
M300paXeHUMBIIOCKOM3EpKaJIe gttps:// m.edso0.ru/ff0cade
[Ipenomnenue ceera. [TonHoe

- BHyTpeHHeeoTpaxeHnue. I lpeaenbHbIit Bu6muorexal [OK

yroJI OJIHOTO BHYTPEHHETO
OTpa’KeHUsI

https://m.edsoo.ru/ffOcd7f
6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
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29

JlaGopaTtopnasipaboTta«l3amepenue
1oKa3areJsl MPEIOMIICHUST CTEKIIa

bu6mmorexal [OK

https://m.edsoo.ru/ff0cd67
a



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
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JIunzsl.IlocTpoennen3o0paxeHniiB

30 nuH3e. Popmysia TOHKOM JIMH3HI. bubmorexal [OK
2 R— https://m.edsoo.ru/ffOcddl
€
JlaboparopHaspabota
31 «HccnenoBannecBoMCTB
M300paKeHUMBINH3AX)
Hucnepcusiceera.Cll0KHBINCOCTaB
6enoro csera. L{Ber. JlabopaTopHas
32 pabora «Habmronenue aucnepcun
CBETa»
33 I/IHTep(bepeHIII/IHCBeTa.I[I/I(l)pilKHI/ISI Bu6anorexal [OK
ceta. JIuQpakiionHas pemeTka https://m.edsoo.ru/ffOced2
2
3 [Toniepe4HOCTHCBETOBBIXBOJIH. Bubmorexal [OK
Tonspusanus ceera https://m.edsoo.ru/ffOcf02
€
OnTuuecknenpudbopsInycTpoiicTBan
3 YCJIOBHAUX0€30MaCHOTONPUMEHEHUS
["paHUIBITPUMEHUMOCTH
36 KnaccnquKovﬁMexaHMKH.HOCTynaTLI bubnuotexal [OK
CHICIHAIBHON TCOPUH https://m.edsoo.ru/ffOcf86
OTHOCHUTEJBHOCTHU 2
OTHOCUTETHFHOCTHOTHOBPEMEHHOCTH.
37 3aMmeIeHHeBpEMEHUUCOKPAIIICHHE bubnmorexallOK
JUTHHbI https://m.edsoo.ru/ffOcfa4
2
DHEPTUSHUMITYJIbCPEIIITUBHCTCKON
38 gacTHIbl. CBsI3b MAacChl C YHEPTUCH U BubmiorexallOK

HMITYJIbCOM. 3Heprm{ IIOKOs

https://m.edsoo.ru/ffOcfc6



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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[e0)

39

KontponpHaspabota«OnTuka.
OCHOBBI CIEUATIBHOW TEOpUH

Bu6nuorexal IOK
https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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OTHOCHUTCIIBHOCTH

®otonbsl.Popmynallmanka. Iueprus u

bu6mmorexal [lOK

40
MMIyNbC poTOHA https://m.edsoo.ru/ffOcfel
6
OTKpBITHE U UCCTEOBAHUE
41 doTtoarpdexra.OnbITHIA.T . BubmiorexallOK
CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbipoTodrdhPekra.YpaBHeHue
. qi O P bubmuorexal [OK
42 Oiiamreitaa 1t porodaddexra.
«Kpacrasrparuiarhoroshbexra https://m.edsoo.ru/ff0d015
€
Hasnenunecsera.OnbiTeIl . H.
. bubnmorexkal|lOK
43 JleOeneBa. XuMuuecKoeaeiicTBE
cBeTa https://m.edsoo.ru/ff0d04a
6
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOCTIPUMEHEHHUE:
44
¢doTorsIeMeHT, POTONATUHK,
conmHeuHas0aTapes, CBETOAHO/
15 Pemennesagaunoreme «D1eMEHTHI Bu6mmorexal [OK
KBAHTOBOH ONTHKN https://m.eds00.ru/ff0d030
2
MogaenraromaTomMcoHa. OObITHI
bu6nuorexal [OK
46 PesepdopranopaccessHuoo-4acTuil.
TnaseTapsas MOZEs aToMa https://m.edsoo.ru/ff0d091
a
47 [Toctynarsr bopa bubmorexal]OK

https://m.edsoo.ru/ffOdOaf
a



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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Wznyuenuennornomnienue (OTOHOB

bu6mmorexal [OK

48 [IPUIIEPEXOAEATOMACOHOTOYPOBHS
SHEPIHH Ha JPYTOii. BHJbI CIEKTPOB https://m.edsoo.ru/ffOdOaf
a
49 BousiHoBeIECBONICTBaYacTHLL. BOTHBI bubnunorexal [OK
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2
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o1 pPao0aKTUBHOCTHHAKUBBIE
OpraHU3MBbl
OTKpBITUENTPOTOHAUHENUTPOHA.
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

10.1

JleMoHCTpHpOBaTh Ha MpUMEpPax poidb W MeCcTo (U3UKH B
(dhopMUpPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH
b1 {001 ()7

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (PU3UYECKUX MOJIEIICH:
MaTepuagbHas TOYKa, WHEpUHUaIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO
TBEPIOE TEJO, UIICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DJICKTPUUYECKUN 3apsifi — IpPU PELICHUU
¢busnveckux 3a1aq

10.3

10.4

Pacno3HnaBath ¢uzndeckue sABJICHHS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXAHWKH, MOJCKYJISPHO-KHHETHICCKOW TEOpUHU
CTPOCHHUS BEIIECTBA H  JJICKTPOJMHAMUKH: pPABHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBHKEHHE, CBOOOIHOE TaaeHue
TeJ, JBW)KCHHE 10 OKPY)XHOCTH, WHEPIHS, B3aWMOJICHCTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBIIKEHHE, CTPOCHHE IKHUAKOCTEH U
TBEPABIX  TeN, UW3MEHeHHWe O00BéMa Teln TpU  HArpeBaHUU
(oxJaxkIeHuu), TeMJIOBOE paBHOBECHE, HCHApeHHe, KOHACHCAIWS,
IUIaBJICHUE, KPUCTAJUIM3alUs, KHIIGHWE, BJIAXKHOCTh BO3JyXa,
TTOBBIIICHHUE JTABJICHHS Ta3a MPU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXJIy IapaMeTpaMH COCTOSHHS Ta3a B H30MPOIEeccax;
AIIEKTPU3ALHUS TEJN, B3aUMOACHCTBHE 3apsI0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCHONb3ys (U3NYEecKHe
BEJIMYMHBI: KOOPAUHATA, MYyTh, IEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHla, HMIYJIbC Tela, KHHETHYeCcKas dSHeprus,
MOTEHIIMAJbHAs JHEpPrusi, MeXaHudeckas paboTa, MexXaHH4yecKas
MOIIIHOCTb; IIPYU OMUCAHUH MPAaBUIBLHO TPAKTOBATh (PU3HUECKUN CMBICI
HCIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUYEHHS M EIUHMIIBI, HAXOIUTh
(opMyIIbl, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUUHY C JIPYTHMMHU
BEJIMYMHAMU

10.5

OnuceiBaTh H3yYEHHBIE TEIJIOBBIE CBOWCTBA TEJ M  TEIJIOBBIE
SBJIGHUS, MCHOJB3Yyd (U3MYECKHE BEJIMYUHBL: JaBJ€HHE Tasa,
TeMIIEpaTypa, CpeaHsAs KUHETHYecKas DSHEpPrus XaoTHYECKOro
IBWKCHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOPOCTb MOJEKYII,
KOJMYECTBO  TEIUIOTHI, BHYTpPEHHSs dHeprus, pabora Ta3a,
KO3((UIIMEHT TOJE3HOr0 JEHCTBUS TEMJIOBOTO JBUTATENS; IpU
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10.6

10.7

10.8

OMHMCaHUU MPaBUIILHO TPaKTOBATh ¢buznueckuit CMBICIT
UCIONb3YEeMbIX BEJIMYMH, UX OOO3HAYEHUS M EIUHUIbI, HAXOJUTh
(dhopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU
BEJIMYMHAM

OnuceiBaTh M3y4yeHHBIE DJJIEKTPUUECKHE CBOMCTBA BEILECTBA U
UIEKTPUUYECKUE  SBJIEHUS  (IPOLECChl), HUCHONb3ysd (u3nueckue
BEJIMYMHBIL: JNEKTPUYECKUN  3apsaf, JNEKTPUYECKOE  TIOJIE,
HaIpspKEHHOCTh  ITOJIA, IOTEHIMAN, Pa3HOCTb IOTEHLHAJIOB; IIPH
OINMCaHUM NPAaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIIOJIb3YyEMbIX
BEIMYMH, WX OO0O3HAUYEHUS U €IWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIMYMHY C  JIPYTHMHU
BEJIMYMHAMU

aHaJIM3UpOBaTh (PU3MUECKUE TMPOLECCHl M SIBJICHHS, HCHOJb3Ys
¢u3nyeckye 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM JHEpIUH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT
paBHONpaBUsS HMHEPLUUAIbHBIX CUCTEM  OTCU€Ta; MOJIEKYJSPHO-
KMHETUYECKYIO TEOPUIO CTPOEHHUS BEILIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeIHEH KUHETHMYECKOM DSHEPIrUU TEIUIOBOIO IBMKCHMSI MOJIEKYHI C
aOCOJIIOTHON TeMIlepaTypol, MEpBBbIH 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; npu 3TOM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe
BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH

OOBSACHATH OCHOBHBIC MMPUHIUIIBI JEHCTBUA MalllvH, HpI/I60pOB n

TCXHUYCCKUX YCTpOﬁCTB; pa3in4yaTb yCJIOBUA HUX 0e30I1acHOro
HCIIOJIb30BAHUS B ITIOBCEIHEBHOM KU3HU

10.9

BEIMONHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3UIECKUX SIBICHUHN H
MIPOIIECCOB C MCMOJB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHUH; TPH
3ToM (GopMyIHpOBaTh NpodieMy (3a1ady) M THIOTE3y Yy4yeOHOro
9KCHEpUMEHTa,  coOMpaTb  YCTAaHOBKY M3  TNPEAJIOKEHHOTO
000pyI0BaHUs, TPOBOAUTH OMBIT U (POPMYITUPOBATH BHIBOIBI

10.10

OcyiecTBiaTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHHsS] (PU3UUECKUX
BEJIMYMH; MPHU 3TOM BBIOMPATh ONTUMAJbHBIA CIOCO0 U3MEpPEHHsS U
HCIIO/Ib30BaTh U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM

10.11

UccnenoBaTh 3aBUCUMOCTH MeEXAYy (QU3NYECKUMHU BEIMYMHAMH C
WCTIONB30BAaHUEM TIPSIMBIX HW3MEPEHHM; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pPE3YyJIbTaThl TOJYYEHHON 3aBHCHUMOCTH
(bU3UYECKUX BEIMYMH B BUJIE TAaOIUIl U TPadUKOB, JIE€7aTh BHIBOJIBI 11O
pe3yiabTaTaM UCCIEI0BAHMS

10.12

Cobmoate  mpaBwiia  0e30MacHOro  Tpyda HpU  MPOBEACHUU
UCCIEeIOBaHUM B  paMKax Y4eOHOTro JKCIepUMEHTa, Yy4eOHo-
UCCIIEI0BATENILCKOM U MPOEKTHOW AEATENBHOCTU C HCIOJIb30BAHUEM
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U3MEPHUTEIIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 00OPYIOBAHUS

10.13

Pemate pacuérHble 3aa4M ¢ SIBHO 33JaHHOW (DPU3MYECKOH MOEIBIO,
HCIIOJIb3YA (bmnqecm/le 3aKOHbBI WM MNPUHOUIIBI; Ha OCHOBC aHalin3a
yCJ10BUsA 3aJa4uu BBI6I/IpaTb (1)I/I3I/I‘~I€CKyIO MOACIIb, BBIACTIATH
(dusnueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
IIPOBOJIUTH PACYETHI U OLICHUBATH PEAIbHOCTD MOJIyYEHHOI'O 3HAYCHMS
(bu3n4YecKol BeTUYHHBI

10.14

Pemats Ka4yeCTBECHHBIC 3a1a4u: BBICTPauBaTb  JIOTUYECKHU
HENIPOTUBOPEUYUBYIO LIEIIOYKY PACCYKIECHUN C ONOPOM Ha U3Yy4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS

10.15

Hcnonp3oBaTh TpH  pemIeHHMH YYeOHBIX 3aJad  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOHWCKA, CTPYKTYPHPOBAHUS,
UHTEpIpEeTalMi W NPEJACTABICHUS y4yeOHOW U HAY4YHO-IIOMYJISIPHOM
nHpOpMAINY, TIOTYYCHHOW W3 Pa3UYHBIX UCTOYHUKOB; KPHUTHYECKH
aHAJM3UPOBAThH MOTyJaeMyr0 HH(OpMAIHIO

10.16

10.17

10.18

[IpuBoaMTH TIpUMEpHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

Hcnonp3oBaTh TEOPETUYECKHE 3HAHUS MO (PHU3MKE B TOBCEAHECBHOM
YKU3HM U1 oOecrieueHnst 0€30IMacHOCTH MpU OOpaIlleHHH ¢ IPUdopaMu
U TEXHWYSCKUMHU YCTPOWCTBAMH, JUISI COXPAHCHHUS 3JI0POBbS U
COOITIO/ICHHSI HOPM KOJIOTHUYECKOTO TIOBEICHHUS B OKPYXKAOIIEH cperie

PaGoTtate B rpymnme ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPENeNATh
00s13aHHOCTH M IUIAHUPOBATh JESATENBHOCTh B HECTaHJAPTHBIX
CUTYyallMsIX, aJIEKBaTHO OILIEHMBATh BKJIaJ KaXJ0ro M3 YYaCTHHKOB
IPYIIIBI B pellIEeHne paccMaTpUBaeMou mpoodIeMbl

11 KUIIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

111

11.2

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3soBaHus

JleMoHCTpUpOBaTh Ha TpUMEpax poilb W MecTo (HU3UKU B
(hopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON NESATEILHOCTH
J0JIeH, IeTI0OCTHOCTh U €IMHCTBO (PM3UYECKOM KapTUHBI MUpa

VY4YuTBIBaTh TPAHUIIBI IPUMEHEHUS! U3YyYEHHBIX (DPU3MYECKHX MOJeINei:
TOYEUYHBIN NIEKTPUYECKUN 3apAl, sepHas MOJACIb aTOMa, HYKIIOHHAs
MOJIeJIb AaTOMHOTO Siipa MPH peIieHuH (pru3nyeckux 3aaay

11.3

PacnioznaBate (usnueckue siBiaeHUs (Ipolecchl) U OOBSACHATh MX Ha
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OCHOBE 3aKOHOB  JJICKTPOJMHAMHUKM ¥  KBAaHTOBOH  (hm3MKH:
ANIEKTPUYECKasl TPOBOIUMOCTh, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHUTHOE  JEHCTBUS  TOKa, B3aUMOJICHICTBUE  MAarHHUTOB,
SNIEKTPOMArHUTHAs MHAYKIMSA, JCHCTBHE MAarHUTHOTO TIIONIsI Ha
MPOBOJHUK C TOKOM MW JBIXKYIIMWCSA 3apsl, 3JIEKTPOMarHUTHBIE
Kone0aHus W BOJHBI, MPSIMOJMHEHHOE pacHpOCTpaHEHHE CBeTa,
OTpaXEHHEe,  TNpeloMiIeHHe, UuHTephepeHuus, Aupakuus u
MOJISIpU3aLMsl CBETA, AMCIEPCUsl CBETA, (HOTORIEKTPUUYECKHH APPEeKT
(boTtorpdekr), cBeTOBOE MaBieHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa  BOJAOpPOJA, ©CTECTBEHHAss M  HMCKYCCTBEHHAs
PaIOaKTHBHOCTh

11.4

OnuceiBaTh M3YYCHHBIE CBOWCTBA  BEMIECTBA  (DJIEKTPUYCCKHE,
MAardmMTHBIC, OIITHYCCKUC, IJICKTPHUYCCKYIO IMPOBOAMMOCTL PAa3JIMYHBIX
Cpea) ¥ DJIGKTPOMArHWTHBIC sIBICHHS  (TIPOLIECCHI), HUCHOJIb3Ys
¢dusnyeckue  BEJIMYUHBI:  DJICKTPHUUYSCKUHA  3apsii, Cuila  TOKa,
IEKTPUUECKOE  HANpPSDKEHHE,  AJIEKTPHUYECKOE  COMPOTHUBIICHHE,
paszHocTh noteHnuanon, DJIC, paboTa TOKa, MHIYKIUS MarHUTHOTO
moyiss, cuna Awmmepa, cwia JlopeHna, WHAYKTHBHOCTh KATYIIKH,
OHEPIUs JJICKTPUYCCKOIr0 WM MArHuTHOI'O HOJICI\/JI, nepuoa M 4Yacrora
KoJieOaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsil U Cujla TOKa B Mpoliecce
rapMOHUYECKUX DJIEKTPOMArHUTHBIX Kose0aHui, bokycHoe
paccTosiHMe W OINTHUYecKas CHJIa JIMH3BI, MPU OMNUCAHWUU MPABUIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICT HCHOJB3YEMBIX BEIMYUH, UX
0003HAYeHHUs] U EOUHHIIBI; YyKa3biBaTh (OPMYIBI, CBS3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BETHYHUHY C IPYTUMH BEeTUYMHAMHU

115

11.6

OnuceIBaTh U3y4YECHHBIE KBAHTOBBIE SIBJICHUS M MPOIECCHI, UCIOJIb3YSI
¢u3nyeckue BEIMYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, PHEPrHs U UMIYJIbC (POTOHA, HEPUOA
nojypacmnana, DJHEprus CBS3M aTOMHBIX fAJep; IpU OINUCAHUU
MPaBUWIIbHO TPAKTOBATh (PU3UUYECKUI CMBICI MCIIOJIb3YEMBIX BEJINYHH,
ux 0003HAUEHHS M EIUHMIIBI; YKa3bIBaTh (OPMYJBI, CBS3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO BEIUYHUHY C APYTMMH BEIMYMHAMU, BBIYUCIATH
3Ha4YeHHUE (PU3NYECKON BETUUUHBI

AnanuzupoBaTh (U3MYECKHE TIPOLECCHl W SABICHMS, HCIIOJIb3Ys
¢usznyeckue 3aKOHBI M OpUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEZIOBATEBHOTO U MAPAJJIENIBHOIO COEAMHEHUS MPOBOJAHUKOB,
3akoH [[xoyns — JleHna, 3aK0H 3J€KTPOMarHUTHOM MHAYKIIMH, 3aKOH
MPSIMOJIMHEIHOTO PaclpOCTpaHEHUs! CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBl ~ IIPEJIOMJIEHUS  CBETa, YpaBHEHHWE  OWHINTEHHA  JUIA
dboTodddexra, 3aKOH COXpAHEHUS DHEPTUU, 3aKOH COXpPaHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHMS DJIEKTPUYECKOrO 3apsja, 3aKOoH
COXpaHEHUsT  MaccoBOro 4ucia, mnocryaarsl bopa, 3akoH
PaaMOAaKTUBHOIO pacnajga; MpU 3TOM pas3IvyaTh  CIOBECHYIO
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(OpMYIUPOBKY 3aKOHA, €r0 MaTEeMAaTUYECKOE BBHIPAKEHUE M YCIIOBUS
(TpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

11.8

11.9

11.10

Onpenenarb HampaBlICHUE BEKTOpA MHAYKIIMH MarHUTHOTO IOJIS
MPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl Jlopeniia

Ctpouth ¥ ONHUCHIBAaTH H300pa)KeHHE, CO3[aBAEMOE IUIOCKUM
3€pKaJIOM, TOHKOW JINH301

BBINONHATE SKCIEPUMEHTHI 110 UCCIICTOBAHUIO (PU3UICCKUX SIBICHUHN U
MIPOIIECCOB C UCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPECHUM; MPH
aToM (opmyaupoBaTh MpobiemMy (3agady) W THUIIOTE3Y Y4eOHOTO
IKCHEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  TIPEIOKEHHOTO
000pyIOBaHUs, TIPOBOUTH OIBIT H (DOPMYITHPOBATH BHIBOIBI
OcyiecTBiaTh MpsiIMbIE U KOCBEHHBbIE HM3MEPEeHUS (PU3NUECKHUX
BEJIMYUH, MPH 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCO0 HM3MEPEHHS U
WCIIOJIb30BATh U3BECTHBIC METOIbI OLEHKH IMOTPEITHOCTEH U3MEPEHUI

11.11

HccnenoBaTh 3aBHCHUMOCTH (PM3MUECKUX BEJIWYHH C HCIOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUH; IpU OTOM KOHCTPYHUPOBAaThb YCTAHOBKY,
(GuKcupoBaTh pe3yJabTaThl MHOJYYEHHOH 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJE TaOIMIl U TpadUKOB, JeNIaTh BBIBOBI [0 PE3yJIbTaTaM
HCCIEeN0BaHUA

11.12

CobOmomaTe mpaBuiia OE30MACHOTO TpyAa TMpH  IMPOBEACHUU
ucciaeoBaHUM B paMKax ydyeOHOro SKCHepUMeHTa, YydeOHo-
HCCIIEeI0BATENbCKOM M MPOEKTHOM AESITeNbHOCTH C MCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOICTB U J1a0OpaTOPHOro 000py10BaHUS

11.13

Pemate pacuérHple 3a/auu ¢ SIBHO 3aJlaHHON (DU3UYECKON MOJIEIbIO,
WCTIONB3Ysl (PU3MYECKHE 3aKOHbI W TPHUHIMIBI, HA OCHOBE aHaIM3a
YCIOBHUSL  3a7aud  BBIOMpaTh  (PU3UYECKYI0O MOJCNb, BBIICIATH
¢du3nueckrue BeNMUYUHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl €€ pEIIeHuUs,
MPOBOJIUTH PAcU€Thl U OLIEHUBATh PEATbHOCTH MOJIYYEHHOTO 3HAYEHUS
(bu3MUeCKOil BETUYMHBI

11.14

Pemars Ka4eCTBECHHbBIE 3a/1a4H: BBICTPANBATh JIOTUYECKH
HEMPOTUBOPEUMUBYIO IEMOYKY PACCYKJACHUW C OMOPOW Ha M3yYEHHbIC
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHE SIBICHUS

11.15

Hcnonp3oBaTh mpu  pemieHud  yuyeOHBIX 3aJad  COBpPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJIOTMU [UIsl TOUCKA, CTPYKTYpUPOBaHMS,
UHTEpIpeTallMii W TPEJACTAaBICHUs y4eOHOW U HAay4YHO-TIOMYJISIPHOM
uHpOpMaIUY, TOJYYEHHOW M3 Pa3TUYHBIX HUCTOYHUKOB; KPUTHUUYECKH
aHAJIM3UPOBATh MOJTydaeMyro HH(OpMaIHio

11.16

OOBSCHITh TPUHIUIBI JCHCTBUS MAIIWH, MPHOOPOB M TEXHUUYECKHX
YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MMacHOTO HCIIOIh30BAHUS B
IOBCETHEBHOMN KU3HU

11.17

[IpuBoaMTH TpUMEpPHI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO
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MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnosnp30BaTh TEOPETHYCCKHE 3HAHUS MO (PU3UKE B IMOBCEIHEBHOM
KU3HU JUTsl o0ecriedeHust 0€301aCHOCTH NP O0paIieHuu ¢ prudopaMu
U TEXHUYCCKUMU YCTpOﬁCTBaMH, AJI1 COXPAaHCHUA 3J0pPOBbA U
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOT0 TIOBEICHHS B OKPY>KaloIIei cpere

11.19

PaGotats B Tpynme c BBIIOJIHEHHEM DPA3IHYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ pabOTy  IpyHNbl,  PALMOHAIBHO  PaCHpEAEATbH
0053aHHOCTM M IUIAHUPOBATh JESATEIBHOCTH B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHUBAThb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB
IpYIIIBI B PELIEHUE paccMaTpUBaeMO IPOOIIEMBI




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon
pa3nena

Konx nposepsiemoro
3JIeMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11

1.2

®usuka — Hayka o npupone. Hayunsie
METO/bl NTO3HAHUS OKPYXKAIOIIEro MUpa.
Ponp o3kcnmepumenta U TeopuM B
pouecce MIO3HAHUA IIPUPOJIBIL.
DKCrepuMEHT B pU3UKeE

MogenupoBanue (U3NYECKUX SIBICHUM
u npoueccoB. HayuHble rumoressl.
@usnyeckue  3aKOHbBI M TEOpHH.
I'paHuubl TPUMEHUMOCTH (PUIUIECKUX
3akOHOB. [IpunIun coorBercTBus. Ponb
u Mecto (usuku B (popMHpPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUpPa, B
IIPAKTUYECKOMN JEATEIBHOCTH JIIOIEH

2.1

MEXAHUKA
KMHEMATHKA

211

Mexanunuaeckoe IBYKCHHUE.
OTHOCUTENBHOCTh MEXaHUIECKOTO
JIBIDKEHHUS. Cucrema oTcuéra.
Tpaexropus

212

[lepememienne,  ckopocth  (cpenHss
CKOpPOCTb, MIHOBEHHAas CKOpPOCTb) U
YCKOPEHHE MATepHAIbHON TOYKH, HX
IpOCKIMK Ha OCHU CHCTEMbI KOOpJAWHAT.
CrnoxxeHue mnepemMeleHnii 1 CI0KEHUe
CKOpOCTEH

2.13

PaBHOMEpHOE W pPaBHOYCKOPEHHOE
npsiMoJiuHeiHoe jBrkeHue. ['paduxu
3aBUCUMOCTH  KOOpAMHAT, CKOPOCTH,
YCKOPEHMs, IIyTH M  IIepeMeLIeHUs
MaTepuaabHON TOYKH OT BPEMEHHU

214

CBoOoaHoe majienre. Y CKopeHue
CcBOOOIHOTO ITaJIEHUSA

2.15

Kpusonuneiinoe JBHKEHUE.
PaBHOMEpHOE ABMXKEHUE MATEPUAIBHOU
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TOYKM TI0  OKPYKHOCTU.  YTJIOBas
CKOpOCTb, JIMHEWHAasA CKOpocTh. Ilepuon
n yacrora. lleHTpocTpemuTenbHoe
yCKOpEHUe

2.16

2.1.7

TexHudeckue yCTpOMCTBA: CHUIOMETP,
JBWKCHHE  CHApsANOB, LENHBIE U
PEMEHHBIE IIepeadn

[Ipaktnueckue pabotel. M3mepeHue
MTHOBEHHON ckopoctu. MccnenoBanue
COOTHOIICHUS MEXTY MY TSIMH,
PO ICHHBIMU TEJIOM 3a
MOCJIeI0BaTeIbHbIE paBHbIE
MIPOMEXYTKH BpEMEHU npu
PaBHOYCKOPEHHOM JBUKECHUH c
Ha4yallbHOM CKOPOCTHIO, PAaBHON HYIIIO.
N3ydyenue nBukKEeHHs MIapHKa B BA3KOM
KUAKOCTU. V3yueHue NABYIKEHUS Tena,
OpOILIEHHOT0 TOPU30HTAIBHO

JIMHAMUKA

221

2.2.2

2.2.3

224

[Ipunmun otHOocuTensHOCTH [anumnes.
[IepBbrit 3aKOH Herorona.
HNuepumanbHble CHCTEMBI OTCUETA

Macca Tena. Cuna. [TpuHIMDI
CYNEPHO3UIUU CUJT

Bropoiu 3aKOH Hrrotona s
MaTepuaibHOM TOYKM B MHEPLHAIbHOU
cucreme orcuéra (MCO). Tperuii 3akoH
HeroTona it MaTepuanbHbIX TOUEK
3akoH BcemupHOro Ttarorenus. Cuna
TSDKSCTH. [lepBas KOCMHYECKas
cKopocTh. Bec Tena

2.2.5

2.2.6

2.2.7

2.2.8

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpennsa. Cyxoe tpenue. Cuna
TPEHUSI CKOJBKEHUS M CHJIA TPEHUA
nokosi. Koaddunment tpenus. Cuna
COIIPOTHBIICHUS TIPH JBIKCHHH Tella B
KHUJIKOCTH WU Ta3e

[loctymatensHoe M BpallaTelbHOE
JIBM>KEHUE a0COIIOTHO TBEPJOTO Tela

MoMeHT CcHIIBI OTHOCHUTEIIFHO  OCH
BpaweHus. I[limedo cumibl.  YcioBus
paBHoBecus TBEpAoro Tena B MCO

2.2.9

TexHnuueckue YCTpOMCTBA:
MOALIUITHUKY, JBUKCHHE




69

2.2.10

HNCKYCCTBCHHBIX CITYTHHUKOB

[Ipaktnueckue  pabotel.  M3yuenue
IBUKEHHsT Opycka MO  HAKJIOHHOM
IJIOCKOCTH TOJ] IEHCTBUEM HECKOJIbKUX
cwi. HMccnenoBanue 3aBUCHUMOCTH CHI
YIPYrOCTH, BO3HUKAIOIIHNX B
nehopMUPYEeMO TIPY)KUHE U PE3HHOBOM
oOpasiie, OT BeJTMYUHBI UX JAePopMaIiu.
HccnenoBanue yciaoBUM  paBHOBECHS
TBEPAOrO  Tela,  HMMEIOIIET0  OCh
BpallleHus

2.3

3AKOHBI COXPAHEHNW A B MEXAHUKE

231

2.3.2

I/IMHYJ'ILC MaTepHaHLHOﬁ TOYKH,
CHCTCMbI MaTCPpHAJIbHBIX TOYCK.
I/IMHYJILC CHUJIBI 1 UBMCHCHUC HMITYJIbCA
TCIa

3akoH coxpaHeHus ummyisca B HMCO.
PeakTuBHOE IBUKEHME

2.3.3

PaGora cumnel

234

2.35

MormHocTh criIbl

Kunernueckass sHepruss MaTepHalIbHON
TOYKH. TeopemMa O KHUHETHYECKOH
JHEpPruu

2.3.6

[TorennmanbHas SHEPTHUS.
[loTenunanpHas SHEprus yIpyro
ne(opMUPOBAHHOMN MPYKHUHBIL.
[TorennumanpHast SHeprust Teia BOIM3H
MTOBEPXHOCTU 3eMJIU

2.3.7

[ToTennuanpuble U HEMOTEHIMATHHBIC
cuibl. CBs3b pabOTHI HEMOTEHITHATHHBIX
CUJI C U3MEHEHHUEM MEXaHWYECKOU
SHEPIUu CHUCTEMBI TeJ. 3akoH
COXpaHEHHUs MEXaHUYECKON IHEPTUn

2.3.8

2.3.9

2.3.10

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHu4eckue YyCTpOMCTBA: JABUKEHUE
paker, BOAOMET, KONEp, NPYKUHHBIN
MIACTOJIET

[IpakTuyeckue paboTsl. M3yuenue cBsa3u
CKOPOCTEM Te€a MpU HEYNPYroM yhaape.
HccnenoBanue cBsI3U pabOThl CHIIBI C
N3MEHEHUEM MEXaHUYECKOM HSHEpruu
Tena

MOJIEKYJISAPHAS ©®U3NKA 1 TEPMOAMHAMUKA
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3.1

3.2

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHI

OcHOBHbBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KHHETHUYECKON Teopur. bpoyHoBCKoe

3.1.1 JBIDKCHHUE. Hudbdyzus. Xapakrtep
JMBUKCHUSI W B3aUMOJICHCTBUS YaCTHIL
BELIECTBA

Mojenu cTpoeHusl Ta30B, KUIKOCTEH U
3.1.2 TBEPIABIX TEN W OOBSICHEHUE CBOWCTB
BEII[ECTBA Ha OCHOBE DTUX MOJEIIEi

313 Macca monekyn. KonnyecTBo BemecTsa.
o ITocrosuuas ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u
314 e¢ wu3mepenue. lllkama Temmeparyp
ILenbcus

Mopnens upeansHoro rasza. OcHOBHOE
3.15 YPaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOU
TEOPHUH UJEATBHOTO rasa

AOcomioTHas TeMmmeparypa Kak Mepa
316 cpeaHen KHUHETUYECKON SHEpPruu
o TEIJIOBOTO  JBMIKEHUS 4YacTUIl rasa.

[[Ixana remnepatyp KenpBuna

VYpasuenune Knaneiipona — Menaeneesa.

317 3akon JlanbToHa

l'azoBbie  3akoHbl. M3ompomeccel B
318 UAeaTbHOM Ta3e C  IOCTOSTHHBIM
o KOJIMYECTBOM  BEIECTBA:  HM30TEpMa,

n3oxopa, u3obapa

319 TexHu4eckue yCTpOWCTBA: TEPMOMETP,
o OapomeTp

[Ipaktuyeckue paboTel.  M3mepeHue
Macchbl BO3JlyXa B KIJIACCHOM KOMHATE.

3.1.10 HccnemoBanne  3aBHCHMOCTH — MEXKITY
rapaMeTpamMu COCTOSIHUSL Pa3peKEHHOIO
rasa

OCHOBbI TEPMOJAMHAMUKHN

TepmonnHamuueckas cucrema.
391 BnytpenHnsas JHEprus
o TEPMOAMHAMHYECKOM CHCTEMBI u

CcocoObl €€ U3MEHEHUS

KomnyectBo  teroTrsl W paboTa.
3.2.2 BHyTpeHHsss 2Heprusi OJHOATOMHOTO
UCaTbHOTO ra3a

3.2.3 Buner TeTIOTIEpEeIavuu:
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TEIJIONPOBOAHOCTb, KOHBCKIHS,
H3JIy4CHHE. TennoémkocTs Tena.
VaenpHas  TEmIOEMKOCTH  BEIECTBA.
Pacuér kommuecTBa  TEIJIOTHI  MpH
TerIonepeaaye

3.24

[Iepsbrit 3aKOH TEPMOJUHAMUKH.
IIpumenenue [IEpBOro 3aKOHA
TEPMOJMHAMUKH K  H30IPOIIECCaM.
I'paduueckass wHTEpHpeTanus padOThI
rasza

3.2.5

TemtoBbie MAIITHHBI. JREZ0E001200031
NEHCTBUS TEILJIOBBIX MalIlIiH.
[IpeoOpa3oBaHus SHEPTUH B TEILIOBBIX
mamHax. Koaddumuent moae3Horo
nevicteus (manee — KIIJ[) TermoBoi
mamuHbl. [ukin Kapuo u ero KIT/{

3.2.6

Bropoit 3aKOH TEPMOJIVHAMUKH.
HeoOpaTuMOCTh MpOLIECCOB B MPUPOJE.
TemtoBele aBUrarenn. OKOJOTMYECKUE
pOOJIEMBI TEIIIOIHEPTETUKU

3.2.7

TexHudeckue yCTpPOWCTBA: JIBUraTelb
BHYTPEHHErO0  CrOpaHWs, ObITOBOM
XOJIOAWIBHHK, KOHAULUOHED

3.2.8

[Ipaktuueckne pabotel. M3mepenue
YAEIBHON TEIITOEMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE
ITEPEXO/IbI

331

[TapooOpazoBanne W  KOHICHCAIIMSA.
Hcnapenne u  kuneHuwe. Y elbHas
TEIJI0Ta MapooOpa3oBaHusl. 3aBUCUMOCTb
TeMIIEpaTypbl KUIIEHUS OT JIaBJICHUS

3.3.2

3.3.3

3.34

AOcomroTHas n OTHOCHUTEIbHAS
BJIAKHOCTh BO3/1yxa. HachlleHHbIN map

TBépnoe Tteno. Kpucrammmueckue u
amopdHble Tena. AHU30TPOIHUS CBOMCTB
kpuctamnoB.  JKuakue — KpHUCTaJUIBL.
CoBpeMeHHbIE MaTEpHAIIBI

[InaBnenne u KPUCTAJUIM3ALMS.
VY nenpHas TEeIuioTa IUUIABJICHUS.
CyO6mumarust

3.3.5

YpaBHEeHHE TEIIIOBOTO OamaHca

3.3.6

TexHuueckue ycTpoHuCTBa: TUTPOMETP U
MICUXPOMETpP, KaJOPUMETP, TEXHOJOTUHU
MOJIyYE€HHUsI COBPEMEHHBIX MAaTepHalloB,
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3.3.7

B TOM 4YHUCJIC HaHOMATCpuajioB, U
HAaHOTCXHOJIOITNH

[Ipaktrueckue pabotel. M3mepeHue
BJIQXKHOCTH BO3/1yXa

OJIEKTPOAMMTHAMUKA

4.1

411

OJIEKTPOCTATHUKA

OnekTpu3anusi  Tel.  ODJIEKTPUYECKHUI
3apsi. JlBa Bua SEeKTPUYECKUX 3aps/IoB

4.1.2

413

414

[IpoBoaHMKH, TUDJICKTPUKU u
MOJTYTIPOBOTHUKHU

3aKOH  COXpaHEHHUsI  AJIECKTPUYECKOIO
3apsa

BsaumogeiictBue 3apsJIOB. 3akoH
Kynona

4.1.5

Onekrpuueckoe mnozie. Hampsok€HHOCTH
3JIEKTPUYECKOIO OJIA. [TpuHDMn
cynepno3uiuu. JIuHuu HanpsKEHHOCTH
JIEKTPUUECKOTO MOJIS

4.1.6

4.1.7

4.1.8

PaboTa cui 35eKTpoCTaTUHYECKOTO TOJIS.
Ilorennuan. PasHOCTE IOTEHITHAIIOB

HpOBOI[HI/IKI/I u AUSJICKTPUKHU B
IIOCTOSAHHOM QJICKTPUICCKOM ITOJIC.
I[I/IBJ'IeKTpI/ILIeCKaH MMPOHUITACMOCTDb

DNEeKTPOEMKOCTb. Konpnencarop.
OnEeKTPOEMKOCTh IJIOCKOTO
KOHJICHCATOpa. OJHEprus 3apspKeHHOTO
KOHJIEHCAaTOpa

4.1.9

4.1.10

TexHUYeCKne yCTpONCTBA: DJIEKTPOCKOIL,
3JIEKTPOMETP, ANIEKTPOCTATUYECKAS
3alUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB,
KOHJIEHCATOP,  KCEpPOKC,  CTPYWHBIN
MIPUHTEP

[Ipaktuueckne pabotel. W3mepenue
JJEKTPOEMKOCTH KOHAECHCATOPa

4.2

TIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B

421

PA3JIMYUHBIX CPEJAX

VYcioBus CylIECTBOBAaHUS MOCTOSHHOTO
AJIEKTPUYECKOI0 TOKa. MICTOUHMKM TOKa.
Cuia Toka. [locTOSIHHBINH TOK

4.2.2

Hanpsokenne. 3akon Oma nis ydacTka
Lenu

4.2.3

DIIeKTpUUIECKOe COTNIPOTHBIICHHE.
VY nenpHOE CONMPOTHRIICHHUE BEIIECTBA
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4.2.4

4.2.5

4.2.6

ITocnenoBarensHOE, napajiesibHOE,
CMEIIAaHHOE COCTMHCHHE TIPOBOTHIKOB

PabGora »snexTpuyeckoro TOKa. 3aKOH
Hxoynsa — Jlenna

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anexTpoaBrkymias cuia (nainee — 3/C)
u BHYTpEHHEE COMPOTHUBIICHUE
HCTOYHMKAa TOKa. 3akoH Owma s
MOJHONU  (3aMKHYTOM)  3JIEKTPUYECKOM
uenu. KopoTrkoe 3ambikaHue

4.2.8

DJEeKTpOHHAs MPOBOJUMOCTH TBEPABIX
METaJUIOB. 3aBUCUMOCTH CONPOTHBIICHHS
METaJlJIOB oT TEMIIEPaTyPHI.
CBepXxnpoBOIUMOCTb

4.2.9

4.2.10

4211

ONEeKTpUYeCKUd TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

[MonynpoBonnuku.  CoOcTBeHHass U
IpUMecHast MIPOBOANMOCTh
MIOJIYIIPOBOXHUKOB. CaoiictBa  p-n
nepexona. [TonynpoBoAHMKOBEIE
MPpUOOPHI

DNEKTPUYECKUIT TOK B D3JIEKTPOJIMUTAX.
DNEeKTpOoNUTHYECKAs JTUCCOIUAIIUS.
DneKTpoan3

4.2.12

DNEeKTPUIECKHUI TOK B rasax.
CamocTosiTenbHbII u
HECaMOCTOSITENIbHBII pasps.
PaznnuHble THUNBI  CaMOCTOSITENIBHOTO
paspsana. Monnus. [Tnazma

4.2.13

4.2.14

TexHu4eckue yCTpOMCTBA: aMIEPMETP,
BOJIBTMETpP, pPEOCTaT, MUCTOYHUKU TOKa,
JJIEKTPOHArpeBaTEIbHbIE npudopHl,
3JIEKTPOOCBETUTEIILHBIE npudopHl,
TEPMOMETP COIIPOTUBIICHUS, BAKYYMHBIN
JIMOJ, TEPMHUCTOPbI U (OTOPE3UCTOPHI,
ITOJTYITPOBOTHUKOBBIN N0/, TalbBaHNUKA

[Ipaktuyeckne  paboTsl.  M3yuenue
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.
N3mepenne 3/1C ucToUHMKA TOKA U €ro
BHYTPEHHETO CONPOTHUBIICHHUS.
Hab6monenue anexrponausa

11 KJIACC
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Kon
pa3zaeia

Koanposepsiemoro
3JIeMEHTa

IIpoBepsiemble 3JIEMEHTHI
Co/Iep KAHUSA

4

4.3

SJIEKTPOAMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIOWA

43.1

4.3.2

ITocTosiHHBIE MArHUTHI.
B3aumoneiictBue HOCTOSHHBIX
MArduTOB

MaruutHOe noJe. Bexkrop
MarHuTHOM wuHAyKuMH. [lpuHnmn
cynepno3uiuu. JIMHUM MarHUTHOU
AHAYKIWU. KapTtuna h10%08050%1
MarHuTHOM WHIYKIIUU oJIs
MTOCTOSTHHBIX MarHUTOB

4.3.3

MaruutHoe T1OJ€ TPOBOJHUKA C
TokoM. KapruHa JsmHME — 1ons
JUIMHHOTO MPSIMOTO IPOBOJHUKA H
3aMKHYTOTO KOJIBLIEBOT'O
IIPOBOJHMKA, KATyIIKU C TOKOM.
Oneir  Opcrena.  BsaumopeiicTBue
IIPOBOJHMUKOB C TOKOM

4.3.4

435

4.3.6

4.3.7

Cuna Amnepa, e€ MOJLyJIb U
HaIpaBJICHUE

Cuna Jlopenuna, €€ wmonyap U
HallpaBJICHUE. JIBH>KeHHE
3apsKEHHOM YaCTHUIbI B OJTHOPOJTHOM
MarHuTHoM 1one. Pabora cHIIBI
Jlopenua

SIBneHue 3JIEKTPOMATHUTHOMN
WHIYKIUU

IToTox BEKTOpA MarHuTHOMN
WHIYKIUU

4.3.8

OJIC WHIYKITUU. 3akoH
AJIEKTPOMArHUTHOM UHTYKITHH
®dapazes

4.3.9

4.3.10

BuxpeBoe  odnexrpuyeckoe  IOJe€.
OJC uHAYKIUMM B TPOBOJHHUKE,
JIBIKYIIEMCSI  TOCTYNaTeIbHO B
OJTHOPOJTHOM MarHUTHOM I10JI€

IIpaBuno Jlenna

4311

NHAYyKTUBHOCTb. SIBnenue
camounaykuuu. IJ1C caMOMHIyKIIMKA

4.3.12

3Hepr1/1${ MAaramMTHOI'O IIOJId KaTYHIKH
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C TOKOM
4.3.13 DJIEKTPOMarHUTHOE T0JIe
Texaunueckue YCTpOICTBA:
IMOCTOSIHHEIE MAarHuThl,
4.3.14 AJIEKTPOMArHUThI, 3JIEKTPOJIBUTATEb,
YCKOPHUTEIM DJIEMEHTAPHBIX YaCTHII,
WHAYKITUOHHAS TTeYb
[TpakTuueckne paboTel. M3ydenwue
MarHUTHOTO TIOJIsI KaTYIIKU C TOKOM.
4315 HccnegoBanne JEUCTBHUS

MNOCTOAHHOI'0O MarHuTa Ha paMKy C
TOKOM. Hccnenosanue SABJICHUA
BHCKTpOMaFHHTHOﬁ HHAYKIUU

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.11

5.12

Konebarenpnas cHCTEMa.
CBo0OoOmHEIE KoJiIeOaHusl.
["apmonHueckue KoJIeOaHusI.
[lepuon, yacrora, amruiutyaa u dasa
KoJIeOaHHH

[IpyXuHHBIN MasITHUK.
MareMaTnyecKuil MasgTHUK

513

VYpaBHeHue rapMOHHUYECKHUX
koneOannii. Kunematnyeckoe H
JMHAMUAYECKOE OIIHCaHNE
K071€0aTeIbHOr0 IABMKEHUS

5.14

[IpeBpammenue SHEPTHUH pu
rapMoHUYecKnx koisiebanusx. CBs3b
aMIUTUTYJIbI  KOJIeOAaHUW MCXOIHOU
BEJINYUHBI c aMILIUTYIaMA
Kose0aHui eé CKOpOCTH u
YCKOpEHUS

5.15

5.16

KoneGaTenbHbIit KOHTYP.
CBoOoHEBIE AIIEKTPOMArHUTHBIE
KoneOaHus B HAAeaTbHOM
KoJe0aTeIbHOM KOHTYpe. AHaIOTUS
MEXITY MEXaHUYECKHUMU U
AIIEKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyna Tomcona

3aKOH COXpaHEHHWsI JHEpPruu B
nacajlbHOM KOJI€6aTe.HBHOM KOHTYPC

5.1.7

BreinyxneHnabie MEXaHUYECKHE
kosiebanusa. Pesonanc. PesonancHas
KpuBasl. BriayxaeHHbIC
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SJICKTPOMArHuTHBLIC KOJICOaHHS.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN

518 .
MIEPEMEHHBIN TOK.
MOIHOCTE  NEPEMEHHOI0  TOKAa.
5.1.9 AMIUIUTYAHOE U JICUCTBYIOIIECE
3HAYCHUE CHUJIbI TOKA U HAIIPSHKCHHS
Tpancdopmarop. [IpousBoactso,
nepeaaya u norpe0ieHne
AIEKTPUYECKON DHEPIUH.
5.1.10 DKoJorn4YecKue pUCKHU npu
o IPOU3BOJICTBE JIIEKTPUIECKON
sHepruu. KynbTypa HCHOJIB30BaHUS
DJIEKTPO’HEPTUU B TIOBCEIHEBHOM
KU3HU
Texuuueckue YCTPOMCTBA:
5.1.11 cericMorpad, AIEKTPUICCKUIN
3BOHOK, JIMHUU 3JICKTpoIepead
[TpakTueckue paboTHI.
HccenenoBanue 3aBUCHMOCTH
nepuoJia ManbIX KojeOaHU rpy3a Ha
5112 HHUTHU OT JUTUHBI HUTH M MacChl rpys3a.

HccenenoBanue nepeMEHHOTO TOKA B
Lenu u3 IIOCJIEA0BATEIBLHO
COEIUHEHHBIX KOHJIEHCATODa,
KaTyIIKU U pe3UcTopa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

Mexanudeckue BOJIHBI, YCI0BUA
pacrnpoCTpaHEHHUS. Ilepuon.
CKOpOoCTh pactpocTpaHEHUs U JIJIMHA
BOJIHEIL. [lomepednbie W MPOOIbHBIE
BOJTHBI

5.2.2

5.2.3

5.24

HNurepdepentius u  audpaxuus
MEXaHUYECKUX BOJH
3Byk. CkopocTh 3ByKa. I'poMKocTb
3ByKa. Bricota ToHa. TemOp 3Byka

DJIEKTPOMAarHuTHbIE BOJIHEI.
YcnoBus W3JTyYEHHUS
AJIEKTPOMATrHUTHBIX BOJH. B3auMmHas
opueHTauuss BekTopoB E, B u v B
AJIEKTPOMATrHUTHOM BOJIHE B BaKyyMe

5.25

CBoiicTBa AIIEKTPOMATHUTHBIX BOJIH:
OTpaKCHHE, peoMIICHHE,
noJIsipu3anus, T paxius,
UHTEpEPEHITHS. CkopocTb
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5.2.6

5.2.7

SJICKTPOMAIrHUTHBIX BOJIH

[Ilxama »IEKTPOMArHUTHBIX BOJIH.
[Ipumenenue 3JICKTPOMArHUTHBIX
BOJIH B TEXHHUKE U OBITY

[TpunIMUIIBI panuocCBsI3u "
TEJICBUICHHUS. Pammnonoxanms.
DJIEKTPOMarHuTHOE 3arpsA3HeHUE
OKPYXaIOIIEeH Cpebl

5.2.8

TexHuueckue YCTPOMCTBA:

MYy3bIKaJIbHbIE UHCTPYMEHTBI,
YIbTPa3ByKOBasg  JIMAarHOCTUKA B
TeXHUKE W  MEJIULUHE, pajap,
pPaguoONpUEMHHUK, TEJIEBU30pP,

anTeHHa, Tenedon, CBU-meun
OIITUKA

531

5.3.2

5.3.3

[IpsiMmonuHeitHOE pacnpoCcTpaHEHHE
cBera B oJHOpomHou cpexae. Jlyu
CBeTa

Otpaxenue CBETA. 3aKOHbI
oTpaxkeHus  cBera.  Ilocrpoenue
M300pa’KeHHH B IIOCKOM 3epKaie

[penomnenue CBETa. 3aKOHbI

NpesioMIeHUsT  CBeTa.  AOCOIIOTHBIH
MOKa3aTeNb MPEJIOMIICHUS

534

[lonrHOE ~ BHYTpEHHEE  OTpPAKEHUE.
IIpenenbubIi yroi IIOJIHOT'O
BHYTPEHHETO OTPaKEHHUS

5.3.5

5.3.6

Hucrniepcust cBera. CIOKHBIA COCTaB
oenoro ceera. [{Ber

CoOuparomiue M pacceuBaroline
nuH3bl. Tonkas nuH3a. DoOkKycHOE
paccTostHUE W ONTHYeCKas Ccuja
TOHKOM JIMH3BI. [Toctpoenue
n300pakeHU B coOuparoumx M
paccenBaronux JuH3ax. Dopmyna
TOHKOM JINH3BL. YBenuuenue,
JaBaeMoe JIMH30U

5.3.7

5.3.8

[Ipenenst MIPUMEHUMOCTH
T€OMETPUYECKON ONTUKHU

Wutepdepenius CBETa.
KorepentHsie uMCTOUYHHUKHU. Y CIIOBUSA
HaOII0IeHNS MaKCHMYMOB "
MHHAMYMOB B HHTEp(EpeHIMOHHOM
KapTUHE OT JABYX  CHH(A3HBIX
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5.3.9

5.3.10

KOTePEHTHBIX HCTOYHUKOB
Hudpakmus ceera. JudpakmumonHas
pemérka.  YCIOBHE — HAOJIOICHHUS
TJIAaBHBIX MaKCUMYMOB TIpU TTaJICHUU
MOHOXPOMAaTHYECKOTO  CBeTa  Ha
TU(PPAKIUOHHYIO PEIIETKY

Honﬂpmaum{ CBETa

5.3.11

TexHudyeckue yCTpOMCTBA:  OYKH,
nymna, (oToamnmnapar, MPOCKIIMOHHBIH
anmapar, MMKpPOCKON,  TEJIECKOIl,
BOJIOKOHHAs OITHKa,
JU(PaKLMOHHAS PEIETKA, MOISPOU]

5.3.12

[Tpaktuyeckue paboThl. M3mepenue
MIOKa3aTens HPEeJIOMIICHUS.
HccnenoBanue CBOMCTB
n300pakeHUH B JMH3aX.
HaGmronenue nucnepcun cBeta

SJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunel IIPUMEHUMOCTH
KJIACCUYECKOU MEXaHHKH.
ITocTynatel TEOpUH
OTHOCHUTEJIBHOCTH: HWHBAapPUAHTHOCTH
MOAYJSl CKOPOCTH CBETa B BAKYyyME,
MIPUHIINIL OTHOCUTEIIbHOCTH
OHHIITEWHA

6.2

6.3

6.4

OTHOCHUTENBLHOCTD
OJITHOBPEMEHHOCTH. 3amenieHue
BPEMCHH U COKPAICHUE JITHHBI
DOHeprus ¥ UMIYIbC CBOOOIHOMN
YaCTHIIBI

Cesi3p  Macchl ¢ DJHeprue wu
UMITyTECOM  CBOOOJHOW  YaCTHIIBI.
DHeprus Mokosi CB0O0OIHOM YaCTHIIBI

7.1

KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOU OIITUKU

711

®otonbl. @opmyna Ilnanka cBsa3u
SHEpruu (OToOHAa C €ro 4YacTOTOM.
OHeprus 1 uMNynbc GoToHa

7.1.2

OTtkpriTHE u HCCIIEIOBAHHE
dboTtorddekra. OnBITHI AlT.
CroneroBa. 3akoHbl poTorddexra

7.1.3

YpaBHeHue OHHIITEHHA IS
dbotoaddekra. «KpacHas rpaHHIa
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7.14

dororddekra

JaBnenne cBera. Omneiter  I1L.H.
JleOeneBa

7.15

7.16

XUMHYECKOE NEHCTBUE CBETA

TexHuueckue YCTpOICTBA:

¢doro3aemMeHT, ¢boronaTuuk,

COJTHEYHast OaTapesi, CBETOIUOT

CTPOEHHUE ATOMA

7.2.1

Monens aroma Tomcona. OnbITh
Pesepdopaa no uccnenoBanuo
crpoeHus aroMa. Ilnanerapnas
MO/JIEJIb aTOMa

7.2.2

[Toctrynatet bopa. W3nyuenue wu
noryomeHne (GOTOHOB MPH MEPEXOe
aToMa C OJHOTO YPOBHS DHEPIMM Ha
apyroi. Buael cnektpoB. Croektp
YPOBHEH 3HEPTHH aTOMa BOAOPOJa

7.2.3

BonnoBeie cBoiicTBa yacTull. BosHbI
ze bpoins. KopnyckynsipHo-
BOJIHOBON  ayanmusm. Judpakuus
AJIEKTPOHOB Ha KpUCTaJlIax

7.24

7.2.5

7.2.6

CriontanHoe u BBIHYKJICHHOE
W3JIy4yEHHE. YCTPOWCTBO W IMPHUHIIMI
paboTHI J1a3epa

TexHuueckue YCTPOWCTBA:
CIIEKTPaJIbHBIN aHaIu3
(ciexkTpockom), Jiazep, KBaHTOBBIM
KOMITBIOTED

IIpakTrueckue paboTHI.
HaGnronenue nuHeiyaToro crekTpa

7.3

7.3.1

7.3.2

ATOMHOE A1PO

MeTO,Z[BI Ha6J'IIO,Z[CHI/I$I u
pErucTpanmu 3JICMCHTAPHBIX YaCTHIL

OTKpbITHE pamOaKTUBHOCTH.
OnbITe Pezepdopaa 1o
OIIPENIENIEHNUIO cocTaBa
PaIOaKTUBHOTO U3ITy4EHHS.
CpoiictBa anb(a-, Oera-, ramma-
H3Ty4YCHUSL. Bnustaue
PalnOaKTUBHOCTH Ha KUBBIE
OpraHu3MBI

7.3.3

OTkpeITHE TPOTOHA M HEUTpPOHA.
Hyxknonnas MOJIETb sapa
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['eitzenbepra — UMBanenko. 3apsij
anpa. MaccoBoe  uuciao - sAupa.
M3oTonsl

7.3.4

7.3.5

7.3.6

Anbda-pacnian.  DJIEKTPOHHBIA |
NO3UTPOHHBIA Oera-pacnan. ['amma-
U3JydyeHue. 3aKOH PpPaJuOaKTHUBHOIO
pacmaja

DOHeprus CBSI3W HYKJIOHOB B SJpe.
SAnepubie cuibl. Jlepext Macchl sapa
Snepubie peakumu. [enenue wu
CUHTE3 si7ep

7.3.7

Snepusiii peakrop. TepMmosiaepHbIN
cuHTe3. IIpobiieMbl U MepCHeKTUBBI
SIEPHOU JHEPTETUKMU.
OKOJIOTMYECKHE aCHEKThl sIEepHOU
SHEPreTUKU

7.3.8

OnemeHTapHble yacTUllbl. OTKpbITHE
II03UTPOHA. @yH1TaMEHTAJIbHBIE
B3aUMOJICUCTBUSA

7.3.9

7.3.10

TexHuueckue YCTPOWCTBA:
JIO3UMETP, Kamepa Bunscona,
AJIEpHBIN peakTop, aToMHas bomOa
[TpakTueckue paboTHI.
HccnenoBanue TpekoB dYacTul] (10
roTOBBbIM (hoTOrpadusim)
OJIEMEHTBI ACTPOOU3UKU

8.1

8.2

8.3

8.4

Bung s3Bé3gnoro HebOa. CosBe3aus,
HpKI/Ie 3Bé3}II)I, IIJTAaHETHI, X BUIHUMOC
IBMKCHHE

Conneynas  cucremMa. IlmaHertnr
3eMHOM rpynmbl. [lmaHeTbI-TUranThbl
nu nux CHYTHI/IKI/I, KapJ'II/IKOBI)Ie
mia"HeTel. Manble Tena CoJlHeYHOH
CUCTCMBbI

Connue, ¢dotochepa u armocdepa.
ConHevHasi akKTHBHOCTD

Wctounuk sHeprun ConHua u 3B€311

8.5

3BE3IEI, ux OCHOBHEIE
XapaKTEPUCTUKUA: Macca, CBETUMOCTb,
paauyc, TeMIieparypa, 10,4
B3alMOCBSI3b. Junarpamma
«CTIEKTPaIbHBIN KJIACC — CBETUMOCTH.
3BE3 Bl TJ1aBHOU
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OoCIaCa0BATCIIBHOCTU. 3aBHCHMOCTD
«Macca — CBETHUMOCTb» I 3BE3[
IJIaBHOM ITOCIIEIOBATEILHOCTH

8.6

8.7

Buytpennee = ctpoeHue  3BE3N.
CoBpeMeHHbIE IIPEICTABIICHUS 0
pOUCXOKIeHUU U 3Bomtoru ConHua u
3BE3/1. DTaIlbl KU3HU 3BE3]

Muneunsiii [lyte — Hama ["anaktuka.
CnupanbHasg cTpykTypa ['amakTukw,
pacupeneneHue 3BE3M, ra3a M IbUIN.
[Tonoxenne u nBmwxkenue ConHIa B
lanaktuke. [Tnockas u cepuueckas
MOJCUCTEMBI ['anakTuku

8.8

8.9

Twunel ramakTuk. PamuoranakTuku u
KBazapbl. YEpHbIE OBIpBI B Sapax
rajJJakTUK

Bcenennas. Pacmmpenne
Bcenennoii. 3aKkoH Xaboma.
Pazberanne ramakTuk. Bospact wu
panuyc Bcenennoi, Teopus
Bonsmioro B3pbIBA. Monenb
«ropsiuert Beenmennoii». PenukToBoe
W3JTy4YEHHE

8.10

MacmrabHast ctpykrypa BeeneHHoi.
MeraraiakTuka. Hepeménnsie
po0GJIEMbI ACTPOHOMUH
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

®usuka. 10 knacc. Msakumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakuueit [TapdentreBoit H.A.AxnimonepHoe o6mecTBo «M3marenbcTBo
«IIpocemienne»

O®wusuka, 11 kmace/ Msxumies .., byxosnes b.b., Corckuit H.H. mox pemakiueit
[TapdentbeBoit H.A.,Akiinonepaoe oouectBo«l31aTenbcTBO
«IIpocBemenue»,2024

METOAUYECKHUE MATEPUAJIBI JJIAYUYUTEJIA

- Yuebuuk.®usuka, 1 Oknacc/Mskumesl . S.,byxosuesb.b.,CorckuitH.H.  nox
penakiueii [TapdentreBoitH.A.,AxtinonepHoe o6mectBo «M3aaTenbcTBo
«IIpocsemenne»,2024 r.

- CoOopuuk 3amad mo ¢usuke s 10-11kimaccoB: mocobue Isd  ydaniuxcs
o0uieo06pa3oBar. opranusanuii: 6a3oBblil u mpodui. ypouu / H.A.

[TapdentbeBa.-5-eusn. M. : I1pocsemenne,2017r.

- ®usuka.3agaunuk. 10-11xm.:ITocobue mis obmeoOpazopar.yupexaeHuit/ PeiMkeBuu
A.II. - M.: [Ipoda, 2019.

- Tematndeckue caMOCTOSITENbHBIE U KOHTPOJIBHBIE padoThl 1o ¢usuke.10 kmacc. /
O.U. I'pomuesa.- M.: Ok3amen, 2017.

- Koauduxatop s1eMeHTOB cojepx aHHs W TpeOOBaHUN K YpPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB 00111e00pa3oBaTeIbHbIX YUpexaeHud mis mpoBeneHus B 2024 rony

€MHOT0 rocynapcTBeHHoro sk3amena no ®U3NKE.

- J.A . Kupuk.®u3zukal 0.CO0pHUK CaMOCTOSATENBHBIX U KOHTPOJIBHBIX padoT.
Mocksa«nexca»2019r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

bubaunorexa I{OK https://m.edsoo.ru

https://resh.edu.ru
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