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[Iporpamma 1o ¢usnke 0a30BOro ypoOBHs Ha YpOBHE CpeaHEero oOmiero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE NOJOXKEHHH M TpeOOBaHUM K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOM mporpammbl, npencraBieHHbx B PI'OC COO, a Ttakxke ¢ ydéTrom
¢benepanbHON paboueil MporpaMMbl BOCIUTAHHMS M KOHIEHIIMHM TPENOAaBaHUS y4eOHOro
npeamera «®Puszmka» B oOpa3oBaTelbHBIX  opraHm3anusx Poccuiickoit  deneparuu,
pealin3yIoUMX OCHOBHbBIE 00pa30BaTEIbHbIE IPOrPaAMMBbI.

ConepkaHnue mnporpamMmsbl MO (PU3MKE HANpaBlIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-
Hay4yHOW KapTuHBI Mupa oOyuatouuxcs 10—11 kmaccoB npu oOyuyeHuu ux (QuU3MKe Ha Oa30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIBHOCTHOr 0 moaxoa. [Iporpamma o ¢pusuke COOTBETCTBYET
tpeboBanmsiM OPI'OC COO Kk mIaHUpyeMbIM JTUYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTaTaM OOYYeHHs, a TaKXKE YYUTHIBAET HEOOXOAMMOCTh pEaTM3aLUU MEKIPEIMETHBIX
cBs3ell (DM3WMKHM C E€CTECTBEHHO-HAYYHBIMH YyYe€OHBIMH TIpeIMeTaMH. B Hel ompenensroTcs
OCHOBHBIE IIeNIM M3y4YeHUs (PU3MKU Ha YPOBHE CpPEIHEro oOLiero oOpa3oBaHUs, MJIAHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3UKU: IJWYHOCTHBIC, METalpelMeTHbIe, INpeAMETHbIe (Ha
06a30BOM ypOBHE).

[Iporpamma no pusmke BKIIOYAET:

® IIJIaHUpPYyEMbIE PE3yJIbTaThl OCBOEHUS Kypca (pU3MKu Ha 6Ga30BOM YpPOBHE, B TOM YHCIIE

MIpEeIMETHBIE PE3YNbTaThl 10 T0/1aM 00yUYEeHHUS;

e cojepkaHue yueOHoro npeamera «Pusnka» 1o rogam o0ydeHusl.

dwusmKa KaK Hayka 0 Haubolee o0IMX 3aKOHAX MPHUPOJIBI, BEICTYIAs B KAUECTBE YI€OHOTO
mpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKIJIaJ B CUCTEMY 3HaHMM 00 OKpY)KAIOIIEeM MHpE.
HIkonmpHBIH Kypc (U3MKH — CHUCTEMOOOPA3YIOIIMHA ISl €CTECTBEHHO-HAyYHBIX YUEOHBIX
IIPEIMETOB, NMOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBJICHUHN, N3y4aeMbIX
XUMHeH, Ouonoruel, ¢uznueckoil reorpadueil u acrpoHomueil. Vcrnonb3oBaHue U aKTUBHOE
NpUMEHEHHe (U3MUECKMX 3HAHUN ONpeneNseT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIIOTHH B cdepe SHEpPreTuku, TPaHCIOPTa, OCBOCHHUS KOCMOCA, MOJyYEHHUS HOBBIX
MaTepHaloB C 3aJaHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue GU3MKu BHOCUT OCHOBHOW BKJIAJ B
(hopMupOBaHUE €CTECTBEHHO-HAYUYHOU KapTUHBI MUPa 00y4aroImuxcs, B GOpMUpPOBaHHE YMEHUI
MPUMEHSATh HAYYHBIH METOJI TIO3HAHUS IIPH BBHITIOJIHEHUU UMU Y4€OHBIX UCCIICIOBAHUIA.

B ocHoBY Kkypca pusuku st ypoBHS cpeAHero oOiiero oopazoBaHus MOJOXKEH P UICH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOSHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBJISIETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuai U3 BCeX pa3esioB (U3MKH, BKIIOYAET KaK BOIPOCHl KJIACCUYECKOM, TaK U
COBpPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B coorBeTcTBUU C HEeMl MaTtepuan Kypca Gu3nku oObeAUHEH BOKPYT
¢usnyeckux Teopuwil. BemymmMm B Kypce sBisiercs (OpMHpPOBAHUE TPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€puH, BEIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus MnpeanonaracT UCHolIb30BaHUE TYMaHUTApHOIO
noTeHuuana (U3NUeCcKoil HayKu, OCMBICTICHHE CBSI3M Pa3BUTUS (GU3HUKH C pA3BUTHEM OOIIECTBA,
a TaKkXKe ¢ MUPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M SKOJIOTHYECKUMH MTPOOJIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gpusznku npeamnonaraetT 3HakOMCTBO € HIMPOKUM
KPYrOM TEXHHUYECKHUX M TEXHOJIOTMYECKUX MPUIIOKEHNUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJCpPXKaHMUA,
MOCBSIIEHHBIX KOJOTMYECKUM IMpo0jaeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM



TEXHHUKH U TEXHOJIOTH, a TaKkke 00CYXAeHUs MPOOJIeM PallMOHAIBHOTIO IPUPOIONOIB30BAHUS U
9KOJIOTHUECKON OE30MaCHOCTH.

CTep:KHEBBIMHU 3JIEMEHTAaMHU Kypca (U3WKH Ha yYpOBHE CpPEAHEr0 OOIIero 0Opa3oBaHMS
ABISIOTCS u3nveckue Teopuu ((opMHpOBaHUE NPEACTABICHUH O CTPYKTYpE MOCTPOCHHS
¢u3nueckoil Teopuu, ponu (PyHIAMEHTAIBHBIX 3aKOHOB W MPHUHIIMIIOB B COBPEMEHHBIX
MPECTABICHUAX O MPUPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPUH, JJIsl ONMUCAHUS ECTECTBEHHO-
Hay4YHBIX SIBJICHUH U MPOIECCOB).

CucTeMHO-IeSITeTPHOCTHBIA TIOJIX0/1 B Kypce (PH3UKH pean3yeTcs MPEK/Ie BCETO 3a CUeT
OpraHu3allK SKCIIEPUMEHTAIBHON AedTeNnbHOCTH oOyuatommxcs. /s 6a30Boro ypoBHs Kypca
(U3UKU — 3TO MCIIOJIb30BAHUE CHCTEMBbI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1a00paTopHBIX paboT, KOTOpble B MporpaMme o ¢u3uke OObEIMHEHBI B OOIMIMN CIIHCOK
YYCHUUYECKHX TMPaKTUUECKUX PaboT. BeimeneHue B yka3zaHHOM TepedHe JabopaTopHBIX padoT,
MPOBOJUMBIX JUISI KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHHKaMHU OOpa3oBaTENIbHOTO
mpolecca UCXo/Is U3 0COOEHHOCTE! TUIAHUPOBAHUS U OCHAllleHus kabuHera ¢usuku. [Ipu sTom
obecrieunBaeTcsl OBJIQJICHUE OOYYArOIIMMUCS YMEHHUSMH TPOBOIWTH KOCBEHHBIE H3MEpPEHHUS,
WCCIIEIOBaHMs 3aBHUCHUMOCTEH (DM3MUECKUX BENUYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHME yAenseTcss pelIeHUI0 pacy€THBIX M KaueCTBEHHBIX 3anad. [Ipu atom
JUTsL pacYE€THBIX 3a/1a4 TIPUOPUTETOM SIBIISTIOTCS 33]1a4 C SIBHO 33aJJaHHOW (PM3UYECKON MOJIEIBIO,
MO3BOJISIIONIME TPUMEHATh M3y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOro paszeina
Kypca, TaKk ¥ UHTETpUPYS 3HAHUS U3 Pa3HbIX pa3/ienoB. [[1s KauecTBEHHBIX 3a/lad IPUOPUTETOM
ABIIIOTCSL 3aJaHus Ha OOBSICHEHHUE NPOTeKaHWs (U3NUYECKUX SBICHUH M TIPOLIECCOB B
OKpYXarolen Xu3HH, TpeOyronue BhIOOpa (HU3WYECKON MOJCNH JUIsi CUTyalldd TPAKTHUKO-
OPHEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBuum ¢ tpeboBanusmu PI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
obecrieueHUI0 yueOHOro mpolecca 0a30BbI YpOBEHb Kypca (PM3MKUM Ha YPOBHE CPEIHETO
o0mero oOpazoBaHusl JOKEH M3Yy4aTbCsid B YCIOBHUSX MPEIMETHOro KaOMHeTa (pU3MKU WIH B
YCJIOBUSIX WHTETPUPOBAHHOT'0 KaOMHETA MPEIMETOB €CTECTBEHHO-HAyYHOro IMKiIa. B kaOunere
(Gu3MKN JOMKHO OBITH HEOOXO0IMMOE J1ab0paTOpHOE 000PYJIOBAHNE JUISI BHITOTHEHUS YKa3aHHBIX
B TporpaMmMe TO (HU3UKE YUYCHHUECKUX TPAKTHYECCKUX Pa0OT W JIEMOHCTPAIOHHOE
o0opyI0OBaHUE.

JlemoHCTpanoHHoe 00opyaoBaHuEe (QOPMUPYETCS B COOTBETCTBHHM C MPHUHIIUIIOM
MUHHUMAJIBHON JOCTaTOYHOCTH M OOECIEYMBAET IMOCTAHOBKY MEPEYUCIEHHBIX B IPOrpaMMme Mo
(Gu3MKe KIIOYEBBIX JIEMOHCTpAIMil A MCCIEJOBaHMSI HM3y4aeMbIX SIBJICHHH U IPOLECCOB,
IMIUPHUECKUX U (DYHITaAMEHTAITBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMCHCHHH.

JlaboparopHoe o0OpymOBaHUE Ui YYEHHMYECKHUX IMPaKTUUYECKUX padboT (opmupyercs B
BHJIC TEeMaTHYECKUX KOMIUIEKTOB M OOeCIeYrBaeTcss B pacdyére OJHOTO KOMILIEKTa Ha JBYX
oOyuaromuxcs. Temaruuyeckue KOMIUIEKTHI Ja0OpaTOPHOTO OOOPYAOBAaHUS JOJKHBI OBITH
MTOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX W HU(POBBIX MPHUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUAE LHU(PPOBBIX JIaOopaTOpHil.

OCHOBHBIMU TIEJISIMU U3Y4YeHUS (PU3UKH B 0OIIIEM 0Opa30BaHUU SIBJISTFOTCS

e (opMHpOBaHHE HHTEpeca W CTpeMJICHHS OOydJalolMXCsl K HAYYHOMY H3yYCHHIO

MIPUPO/IbI, PA3BUTHE UX MHTEIUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;



pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJCe TIO3HaHUS U (OPMHPOBAHHE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

(dbopMupoBaHre HAyYHOTO MHUPOBO33PEHHUS KaK pe3ybTaTa U3YUYEeHUS OCHOB CTPOCHUS
Marepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dhopMupoBaHrEe YMEHUI OOBSCHSTH SIBICHUS C UCIIOJIb30BAHUEM (DH3UICCKUX 3HAHUN U
HAYYHBIX JIOKA3aTEIIbCTB;

(hopMupoBaHuEe NMPEICTaBICHUN O posid (PU3UKU ISl pa3BUTUSI IPYTHX €CTECTBEHHBIX
HAayYK, TCXHUKH U TEXHOJIOTHUH.

JlocTikeHne STHX IieNiell 00ecreunBaeTCcsl PElICHHEM CIEeAYIOMNX 3a/1ad B IPOIecce
M3Yy4eHUS Kypca (pU3UKH HA YPOBHE CPEIHEro 00IIero oopa3oBaHus:

MpUOOpEeTEeHNEe CUCTEMBbI 3HaHMM 00 OO0mMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOUAsT MEXaHHUKY, MOJICKYISIPHYIO (PH3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(bU3HKY U 2JIEMEHTHI aCTPOPU3UKH;

dbopmMupoBaHUe yYMEHUH TNPUMEHATH TEOpEeTUYEeCKHe 3HAHWUSI [UId OOBSCHEHUS
(bu3MUeCKUX SBJICHUM B TPUPOJAE W I NPUHATHS TPAKTHUUECKUX PEIICHUH B
MMOBCEHEBHOM KU3HU;

OCBOCHHE CITIOCOOOB pEIICHHs] PAa3IUYHBIX 3a/1a4 C SBHO 33JaHHOW (U3NIECKOM
MOJIENIBIO, 3aJlay, IOAPA3yMEBAIOLIMX CAMOCTOSATEIBHOE CO3/aHUE (PU3UUECKOM
MO/JIENH, aJIeKBaTHOM YCIOBUSAM 3a]1auH;

MOHUMaHUE (PU3UYECKUX OCHOB M TNPHUHIIMIIOB JCHCTBUS TEXHHUUYECKHX YCTPOHCTB H
TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIMAHMS Ha OKPYKAIOLIYIO CPENY;

OBJIQZICHHE METOJaMHU CaMOCTOSATEIbHOI'O IUIAHUPOBAHMS U MPOBEAEHUS (PU3HUECKUX
HKCHEpUMEHTOB, aHalu3a M  UHTepOpeTanud  WHGPOpPMALMH,  ONpe/eieHus
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3YiIbTaTa;

CO3/1aHUE YCJIOBMM Ul Pa3BUTUSL YMEHUI MPOEKTHO-NUCCIIE0BATEIbCKON, TBOPUECKOM
NEeSTENbHOCTH.

Ha w3yuenue ¢usmku (0a30BBI ypOBEHB) Ha YPOBHE CpEIHEro 0oO0IIero oOpa3oBaHUS
orBomutcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEZICIIO).

[Ipennaraemsriii B mporpamme mo (Gpusnke nepeyeHsb Ja00paTOPHBIX U MPAKTHUECKUX padoT
SBJISICTCSI PEKOMEHJOBAaHHBIM, YUYWTEIh JIEJIAeT BBHIOOp MPOBEIEHHUS JTA0OpAaTOPHBIX paboT M
OTBITOB C YYETOM WHIUBUIYATbHBIX OCOOEHHOCTEH 00yUatOmnuXCsl.

COJEPKXAHUE OBYYEHUA

10 KUIIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOI'0 IO3HAHUSA
®usuka — Hayka o npupone. Haydunele meTonbl NMO3HAHMS OKpy»Karomero mupa. Pomb
9KCIEPUMEHTA M TEOPHH B ITPOLiecce MO3HAHUS MPUPOIbl. DKCIEPUMEHT B (PU3HKE.
MonenupoBanue (pusnueckux siBlIeHU U npoueccoB. Hayunbele runorespl. Ousnyeckue
3aKOHBI ¥ TEOPHH. | paHUIIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.
Ponp m mecro ¢usuku B (HOpMHUPOBAHHMH COBPEMEHHOW HAyyHOW KapTHHBI MHpa, B

MPAKTUYECKON JAEeSATEIbHOCTH JIIOJICH.
Jlemoncmpayuu



AHasnoroBble ¥ TU(POBBIC U3MEPUTEIBHBIE TPHOOPHI, KOMITBIOTEPHBIC JATYHKH.
Pa3zgen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCHUTENBHOCTh MEXaHWYecKoro JBikeHus. Cucrema
orcuéra. Tpaekropusi.

[lepemenienne, ckopocTh (CpeiHsAsT CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U YCKOpPEHUE
MarepualibHOW TOYKH, UX MPOEKIIMU HAa OCH CUCTEeMbl KOOpAUHAT. CI0KEHHE NEepEeMEIeHU 1
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBMXKEHHE. [ 'paduKku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEIIECHUS MaTEPUAIBHON TOYKH OT BPEMEHH.

CBobOogHOe mazieHne. Y CKopeHrue CBOOOIHOTO MaIeHUI.

KpuBonuneiinHoe JnBvkeHue. JIBr>keHME MarepHalbHOM TOYKM 110 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOpPOCTBIO. YTIJIOBAasl CKOPOCTb, JUHEHHas CKOpocTh. llepuon u
yacToTa oopanienus. L{eHTpocTpeMuTenbHOe yCKOPEHUE.

TexHudecknue YCTpPOWCTBA H MPAKTUYECKOE TMPUMEHEHHUE: CIUIAOMETP, JBH)KCHHE
CHaps10B, LICTIHbIE U PEMEHHBIE MTEpEIauH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALINS KHHEMAaTUYECKUX XAPAKTEPUCTUK JBUKECHUSI.

[Ipeobpa3zoBanue ABMKEHUM € UCTIOIB30BAHUEM ITPOCTHIX MEXAHHU3MOB.

[Tanenue Ten B BO3Ayxe U B pa3peKEHHOM MPOCTPAHCTBE.

Habumroienue npuxeHus tena, OpoLUIEHHOr 0 MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaICHHUS.

Hamnpagnenne ckopocTy pu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne HepaBHOMEPHOTO JIBU>KEHHUS C LIEJIbIO OMPEEIICHUS] MTHOBEHHOU CKOPOCTH.

UccnenoBanne  COOTHOIIGHHMS] ~ MEXIY  IMYTAMH,  [POWJCHHBIMH  TEJIOM  3a
MOCJIEIOBATEIbHbIE PaBHbIE IPOMEKYTKM BpPEMEHU IPU PABHOYCKOPEHHOM JBUKEHUH C
HavyaJlbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue aBuKEHUS MIApUKa B BI3KOW HKUIKOCTH.

N3ydenue nBuxeHus tena, OpOIIEHHOT O TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpunuun orHocutensHoOcTH ["anuiies. [lepBoiii 3akoH HetoTona. HepimaabHble CHCTEMBI
oTcuéra.

Macca Ttema. Cuna. IlpuHnun cynepno3unuu cuid. Brtopoil 3akoH HeroTona miist
MaTepUalIibHOM TOUKHU. TpeTuit 3akoH HproTOHA /11 MaTeprualibHbIX TOYEK.

3akoH BceMupHOro tsroreHus. Cuina tsokectu. IlepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Bunabl Tpenust (mokosi, ckoibkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHusl CKOJIbXeHUsl U cuiia TpeHus nokos. Koadduuuent tpenus. Cuiia conpoTHUBICHUS
MIpU ABUKEHUU Tela B )KUJIKOCTHU WJIM Tas3e.

[ToctynarensHoe 1 BpalaTenbHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT cuabl OTHOCUTEIBHO OCU BpamieHusd. llnedo cuibl. YcClIoBUSL paBHOBECHS
TBEPJIOTO TEIIA.



TexHH4eckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOMUIMIHUKHN, JBH)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBiienne nHepLUMH.

CpaBHeHME Macc B3aUMOEHCTBYIOLIUX TEJl.

Bropoii 3akon HeroToHA.

H3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTb CUJIBI YIPYTOCTH OT Ae(opMarii.

HeBecomocTs. Bec Tena nmpu yCKOpeHHOM MOIbEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS NIOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPIOro Tesia. Bubsl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenue ABmkeHUs OpycKa Mo HAaKJIOHHOM MITOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B IPYKWHE U PE3MHOBOM
oOpasIie, OT uX JAehopMaIiv.

HccnenoBanue ycinoBuil paBHOBECUS TBEPAOrO TeJla, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3akonvl cOXpaneHus 6 MEXaHUKe

NMnynbc MatepuanbHOM TOYKU (Tea), CUCTEMBbl MaTepUalbHBIX ToYeK. VIMITynbc CHIlbl U
M3MEHEHNE UMITYJIbCca Tela. 3aKOH COXPaHEHHs UMITyJIbca. PEakTHBHOE IBUKEHUE.

Pabora cuiiel. MOIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOM Touku. Teopema 00 M3MEHEHHM KWHETHYECKOH
SHEPIUH.

[MorennmansHast sHeprus. [loreHnManpHas SHEPrUs yrnpyro aeGopMupoBaHHOMN MPYKUHBI.
[TorenuuanbHas Heprust Tena BOIM3U MOBEPXHOCTH 3EMITH.

[loreHunanbHble U HEMOTEHLMANbHbIE CUIbl. CBA3b PabOThl HENMOTEHLMAIBHBIX CHJI C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM SHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckre ycTpoucTBa U IPAKTUYECKOE NPUMEHEHME: BOLOMET, KONED, NPYKUHHBIN
MHACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE ABUKEHUE.

[Tepexo MOTEHIIMAIBHON YHEPTUH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydyenne aOCOMIOTHO HEYMPYroro yaapa C TMOMOIIBI0 JABYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI ¢ M3MEHEHHEM MEXAaHHMYECKOM »HEeprum Tena Ha
MIPUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Pasznen 3. Mosekyisipasi pu3uKa 4 TEPMOAUHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH U UX OIBITHOE 00OCHOBAHUE.
BbpoynoBckoe aBwxkenue. Juddys3us. Xapaktep IBHKEHUS W B3aUMOACWUCTBUS YaCTHIL



BemecTBa. MoJenu CTpOEHUs Ta3oB, JKUJIKOCTEH HW TBEPABIX TEel M OOBSICHEHHWE CBOWCTB
BEIIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmepsl Moiekyl. KomuuecTBo BemiecTsa.
ITocrosinHast ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remmneparyp Llenbcus.

Mopens uaeanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJIAPHO-KMHETHYECKOU TEOPHH
uaeanpHoro rasa. AOconioTHas TemrepaTypa Kak Mepa CpeaHell KUHETHYeCKOM sHepruu
TEIJIOBOro JBMKeHMs vactull rasza. lllkana temmeparyp KensBuna. ['a3oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneitpona. 3akon Jlanprona. M3omporecchl B UicabHOM Trasze ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe mpeacTaBieHue U30MPOLECCOB: H30TEPMa,
M30x0pa, u3o0apa.

TexHuueckre ycTpoiCcTBa U MPaKTUUYECKOe IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpadguu Monekyn
OpPraHUYEeCKUX COCTUHEHUM.

OmnbITe! 10 MM HY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JIBUKECHHUSL.

Mogens onwita lltepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBUA.

Monenb, niTocTpUpyoLias Ipupoy AaBJIEHUS ra3a Ha CTEHKU COCcyaa.

OnBITHI, HIUTIOCTPUPYIOIIME YPAaBHEHNUE COCTOSIHUS MI€aTIBHOIO I'a3a, U30MPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopuule pabomuol

OmnpeneneHre Macchl BO3JyXa B KIACCHOW KOMHATe Ha OCHOBE H3MEpEeHH 00BEMa
KOMHATBI, 1ABJICHUS U TEMIIEPATYPBI BO3/1yXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEXKy ITapaMeTpaMH COCTOSIHUS pa3pekeHHOr 0 rasa.

Tema 2. Ocnoebt mepmoounamurku

TepmoauHamuyeckass cucrema. BHYTpEHHsIsT dHEprusi TEPMOAMHAMUYECKOM CUCTEMBI H
criocoOb! e€ u3meHeHus. KonmdecTBo TemnoTsl U pabota. BHyTpeHHsIs SHEPTUsl 0JHOATOMHOT'O
nJeanbHOro raza. Busl Teruionepeaaun: TEIONPOBOIHOCTb, KOHBEKIIHS, U3JIydeHue. Y IebHast
TEIUIOEMKOCTD BellecTBa. KonuyecTBoO TEIOTH IpU TEIUIONEpesaye.

[lonsitue o0 anmabatHoMm mnporecce. [lepBoiit 3akoH TepMmoauHamukH. [IpumeHenue
MIEPBOro 3aKOHA TEPMOAMHAMUKH K H3ompoieccaM. [ padudeckast uHTepIpeTaius padoThl rasa.

BTtopoii 3akon TepmonnHaMuku. HeoOpaTUMOCTh IIPOIECCOB B MIPUPOJIE.

TernnoBeie MamHbL. [IpuHIMIGL NeiicTBUA TemToBbIX MamuH. [Ipeobpa3oBanus sHEpruu B
TerIoBbIX MamnHax. Koaddunuent nmomesnoro nerctBus TerioBord mamwuHbl [{ukn KapHo u
€ro KO3 PHUIMEHT MOJIE3HOTO JEHCTBUS. DKOIOTHIECKUE MTPOOIIEMBI TETIIIOIHEPTETUKH.

TexHuueckre YCTpPOWCTBA W MPAKTUYECKOE MPHUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOJMIbHUK, KOHJUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEeHHEN SHEpPruu Tejaa IpPU COBEPILIEHUU paboThl: BBUIET NMPOOKH U3
OYTBUIKM TOJ ACWCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3pupa B JIATYHHOH TpyOke MyTéM
TpeHUs (BUICOIEMOHCTpAITH).

W3meHeHne BHyTpeHHEHN 3HEPTUH (TeMIEpaTypsl) Tejla IPU TEIUIoNepeaaye.

OmnbIT 10 agrabaTHOMY PACHIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENsI BHYTPEHHETO CrOpaHusi, PEaKTUBHOT'O JIBUTATENSI.



Yuenuueckuii skcnepumenm, nabopamopuule pabomuol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapooOpazoBanue u koHjaeHcauus. Mcnapenume wu  kuneHue. AOCOIMIOTHAs U
OTHOCHUTEJIbHAS BIAXKHOCTh BO3ayxa. HacklmenHslil map. YaenpHas TerjaoTa napooOpa3oBaHHUs.
3aBUCHUMOCTH TEMIIEPATYPHI KUTICHUS OT J1aBJICHHUS.

Teépnoe Teno. Kpucrammnueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
Kunkue xpucramibel. CoBpeMeHHBbIE MaTepuanbl. [lnaBrmeHue w Kpucraumzanus. Y aenbHas
TeruioTa miasneHus. Cyonumarusi.

YpaBHeHHE TeII0BOro OanaHca.

TexHHYecKre YCTPOMCTBA M MPAKTHYECKOE MPUMEHEHUE: TUTPOMETP M IICUXPOMETD,
KaJIOpUMETpP, TEXHOJOTMU  TMOJIyYEHUS COBPEMEHHBIX MaTepuaioB, B TOM  4HCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM JaBICHUH.

Crioco0bl u3MepeHust BIAKHOCTH.

Habmronenne HarpeBaHus M IIaBJISHUS KPUCTANTMYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3MepeHne OTHOCUTENIbHOM BIAXKHOCTH BO3AYyXa.

Pa3znen 4. JjekTpoauHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpu3anuss Tell. OJeKTpudeckuid 3apsn. JIBa Buga 3JIEKTpUYECKHX — 3apsiioB.
[IpoBOAHMKY, TUANEKTPUKU U OTYIPOBOJHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOr0 3apsiaa.

BzaumopeiictBue 3apsnoB. 3akoH Kymona. ToueuHslli  2lEeKTpUYECKM  3apsin.
Onektpuueckoe mnone. HanpsxE€HHOCTh 3aexTpuueckoro noms. IlpuHuun cyneprno3uuuu
INEKTPUYECKUX TT0JIeH. JINHNN HaNpsyKEHHOCTH 3JIEKTPUYECKOIO MOJIS.

Pabora cun osnekrpocratmdeckoro mois. [loreHnman. Pa3HOCTH  MOTEHIIMATIOB.
IIpoBOAHMKY M TUAJIEKTPUKHU B 3JIEKTPOCTaTUYECKOM I0JIe. J{nanekTpruyeckas IpOHUIIAEMOCTb.

OnekTpo€MKocTh. KoHmeHcaTop. DIEKTPOEMKOCTh IIJIOCKOI0 KOHJEHCATopa. JHEpPrus
3apsKEHHOI0 KOHJIEHCATOopa.

TexHH4ecKre YCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAsT 3allUTa, 3a3€MIJICHHE DSJICKTPONPHOOPOB, KOHAECHCATOpP, KOIMHWPOBAIBHBIN
arrapar, CTpyMHbIN IPUHTED.

Jlemoncmpayuu

Y CTpoNCTBO U IPUHLIUI IEHCTBUS DIIEKTPOMETPA.

B3anmopeiicTBre HadIEKTPU30BaHHBIX TEII.

DIEKTPUUECKOE 10JIE 3aPSKEHHBIX TEI.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DnexTpocTaTHYecKas 3aluTa.

JIM3AEeKTPUKHY B 3JIEKTPOCTATUYECKOM I10JIE.



3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCaTopa OT IUIOIAAu IUIACTHH,
PACCTOSIHUSL MEXKAY HUMH U TUAICKTPUUYECKOU MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTr0 KOHAEHcaTopa.

Yuenuueckuii axkcnepumenm, rabopamopHvie pabomoi

N3mepenne 31eKTpoEMKOCTH KOHAEHCATOopa.

Tema 2. Ilocmosannslit Inekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MICTOUHMKHU TOKA.
Cua Toka. [TocTossHHBIN TOK.

Hanpsxenue. 3akon Oma st yyacTka 1en.

DIIEKTpUYECKOe CONPOTHUBIICHHUE. VY nensHoe COIPOTHUBIICHHE BEILIECTBA.
[TocnenoBarenpHOE, MapauiebHOE, CMEIIAHHOE COSTUHEHUE TPOBOIHUKOB.

Pabora snekrpuueckoro Toka. 3akoH Jxoyns—Jlenia. MomHOCTb 2JIEKTPUUECKOTO TOKA.

DNIEKTPOABUKYIIASL CHJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA ToKa. 3aKoH Oma st
TTOJTHOM (3aMKHYTOM) AJIEKTpUIECcKoi 1emu. KopoTkoe 3aMpIKaHUeE.

DJIeKTPOHHAS! TPOBOJUMOCTH TBEPABIX METAIIOB. 3aBUCUMOCTH COIPOTHBIICHUSI METAJIIOB
0T TemriepaTypbl. CBepXIIPOBOIUMOCTb.

DnexTpuueckuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEeHHass W TPHUMECHAs MPOBOJUMOCTh TONYIPOBOJIHUKOB.
CsoiicTBa p—Nn-nepexona. [lonynpoBogHruKoBbIe TPUOOPHI.

DJIEKTPUYECKU TOK B pPAcTBOpaX M paciuiaBax »3JIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAs
JCCoHaIus. DIEKTPOIIU3.

DJeKTpuyecKuil ToK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOATENbHBIN pa3psa. MonHusl.
[Tma3zma.

TexHuueckue YCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHUE: aMIEepMETP, BOJIBTMETD,
peocTaT, HUCTOYHHKM TOKa, OJIJIEKTPOHArpeBaTelbHble MNPHOOPBI, AJIEKTPOOCBETUTEIbHBIC
MpUOOPHI, TEPMOMETP CONPOTUBJICHHS, BAKyyMHBIA U0, TEPMHUCTOPBI U (OTOPE3UCTOPHI,
MOJIYIPOBOJJHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUSL.

3aBUCHMOCTh COMPOTUBIICHUS ITWIMHAPUYECKAX TPOBOJHUKOB OT JUIMHBI, TUIOIIAIN
MONEPEYHOr0 CEYEHUsI U MaTepHalla.

CwmeniaHHOE COeTMHEHUE IPOBOJHUKOB.

[Ipsimoe u3MepeHue 3JAEKTpOABMKYIIEH cuiibl. KOopoTkoe 3aMblkaHHE TallbBAHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHEr O COITPOTUBIICHHUS.

3aBUCHUMOCTH COMPOTHBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBoit paspsia v IpOBOAUMOCTb BO3/1yXa.

OHOCTOPOHHSISI TPOBOAUMOCTH AHOJA.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol

N3ydyeHne cMEIaHHOTO COEMHEHHS PE3UCTOPOB.

W3mepeHne  3IEKTPOJABMIXKYIIEHM CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHErO
CONPOTUBIICHUS.

HabGmronenue snekrponusa.

MexnpeaMeTHble CBSI3U
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N3yyenue kypca ¢uszuku 06a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBISICTCS C YYETOM
COJZIP)KATENBbHBIX MEXIPEMETHBIX CBsSI3€ € KypcaMH MaTeMaTUKH, OWONOTHH, XHUMHH,
reorpayu ¥ TEXHOJIOTHH.

Mescnpeomemnsie nouwsmus, CBS3aHHBIE C W3YYCHHEM METOOB HAyYHOTO IMO3HAHMSA:
SBJICHWE, HAy4HBIH (akT, Tunore3a, (U3MUECKas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOJeHue,
HKCIEPUMEHT, MOACTHPOBAHNE, MOJIEIb, N3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHHMH, JMHEHHas ¢QyHKOMa, mnapabona,
rurepoona, ux rpaguKy U CBOWCTBA, TPUTOHOMETPHYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TaHTEHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M WX TMPOEKIMU Ha OCU
KOOp/IMHAT, CIIOKCHNE BEKTOPOB.

buonoeusn: mexanuyeckoe ABIKEHHE B JKUBOW mpHpoze, Tuddy3us, 0cMOC, TEII000OMEH
’KMBBIX OPraHU3MOB (BH/BI TEILUIONEPEayr, TEIUIOBOS PABHOBECHE), IICKTPHUCCKHE SBICHUS B
YKABOW MPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYII, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeN, JKUAKOCTEH W Ta30B, JJIEKTPHUECKUE
CBOICTBA METAJUIOB, AJICKTPOIUTUIECKAS JUCCOLUALINS, FaJIbBAaHUKA.

T'eoepaghus: BTaxXHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUe ABMKEHHUM C UCIOJIB30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOAIINITHUKH, WCIONb30BaHUE 3aKOHA COXPaHEHHsI MMITyJbCca B TEXHHKE (pakera,
BOIOMET M JIpyrue), JIBUraTellb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOJWIIbHUK, KOHAUIIMOHEDP, TEXHOJIOTUH MOTYYEHHsI COBPEMEHHBIX MaT€pHaoB, B TOM UYHUCIIE
HAaHOMATEepPHaJIOB, W  HAHOTEXHOJIOTMH,  JJEKTpOCTaTH4yecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIH TPHUHTEP, OSJICKTPOHArpeBaTENIbHBIC — MPHOOPEI,
3JIEKTPOOCBETUTEbHBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3nen 4. JjexkTpoguHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUA

ITocrosiHHbIe MarHuThl. B3auMoaecTBHE MOCTOAHHBIX MAarHUTOB. MarHuTHOE TOJIE.
Bekrop maruutHON MHAYKUUHK. [IpUHIMT CyleprIo3uLMY MarHUTHBIX ITOJIeH. JIMHUKM MarHUTHON
nHAyKUuy. KapTuHa IMHUNA MarHUTHOM MHAYKLIHUHU T1OJISI HOCTOSSHHBIX MArHUTOB.

MarautHoe 1oje NpoBOAHMKA C TOKOM. KapTMHa NMHMM MHAYKIUM MarHUTHOIO IIOJIS
JUIMHHOTO MPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJIHHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BanmoneiicTBre MPOBOAHUKOB C TOKOM.

Cunia Amniepa, €€ MOJlyJIb U HaIllpaBJICHUE.

Cuna Jlopenna, e€ MoAynabr W HampaBieHHe. JIBWIKEHHE 3apsHKEHHOM YacTUIBI B
OJTHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBneHne HneKTpOMarHuTHOM WHAYKIMHM. [IOTOK BeKTOpa MAarHUTHOM WHIYKLUU.
ONEeKTPOABMKYILAsI CUJla UHIYKIUHU. 3aKOH 3JIEKTpOMarHUTHON uHAykuuu dapanes.

BuxpeBoe siiekTprueckoe Imosie. DIEKTPOABMKYIIAs CWia WHAYKIUU B IIPOBOJHUKE,
JBUKYIIEMCS TIOCTYIIATEIBHO B OJHOPOIHOM MAarHUTHOM IIOJI€.

[IpaBuiio Jlenua.

WNHaykTHBHOCTB. SIBI€HME CAaMOMHAYKIMU. DJIEKTPOABMIKYILAS CHUJIa CAMOUHTYKIUH.
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OHeprus MarHUTHOT'O MOJISl KATYIIKHA C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.

TexHuueckre YCTpPOWCTBA W NPAKTUYECKOE MPUMEHEHHE: ITOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMAarHuThl, AJIEKTPOJIBUTaTelNb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS NI€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKIJIOHEHUE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM T1OJIEM.

JIvHUM MHIYKIITY MarHUTHOTO TTOJIS.

B3aumoneiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

Jenictue cuibl JIopeHIIa Ha MOHBI HIEKTPOJIUTA.

SIBiieHUE PNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio JleHna.

3aBUCHUMOCTD 3JIEKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
MIOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuenne MarHuTHOT O MOJIsl KATYUIKU C TOKOM.

WccnenoBanue neiicTBUS NOCTOSIHHOI'O MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUs 371€KTPOMATHUTHON MHAYKIIUU.

Pasnen 5. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMmMHble KONEOAHU

Konebarenpsnass cuctema. CBoOOmHBIE MeXaHMUeCKHe KojebaHus. [‘apMmoHuueckue
konebanus. Ilepmon, wacrora, amrumatyna u ¢asza konebanuil. IIpyKUHHBI MasTHUK.
Marematuueckuii MasTHHK. YpaBHEHHE rapMOHHMYecKuX KoneOanuil. [IpeBpaimienue sHepruu
[IPY TaPMOHUYECKUX KOJIeOaHUSX.

Konebatenbubiii koHTyp. CBOOODHBIE SIEKTPOMArHUTHBIE KoOleOaHUS B HACaTIHLHOM
KOoeOaTeJIbHOM KOHType. AHAJIOrMsl MEXIy MEXaHMYECKMMHM U 3JIEKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHMs SHEPruM B HJICAIbHOM KojieOaTeabHOM
KOHTYpE.

[IpencraBnenue o 3aTyxamIuxX KojaeOaHUAX. BbIHYyX/IeHHbIE MEXaHHMUECKUE KOIeOaHusl.
Pe3onanc. BeinyKeHHBIE 2IEKTPOMAarHUTHBIE KOJIeOaHUsI.

[lepemennsblil Tok. CMHYCOMAAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIITUTYIHOE U ACHCTBYIONIEE 3HAUEHUE CUIIbI TOKA U HAIIPSKEHUSI.

Tpanchopmartop. Ilpon3BoacTBO, Tepenadya M TOTPEOJICHHUE DJICKTPUUYCCKOM SHEPTHUU.
OKOJIOTUUECKHE PHUCKM MpPU NPOU3BOJACTBE INEKTposHepruu. KynbTypa HCHIONb30BaHUS
3JIEKTPOIHEPTUU B [TOBCEITHEBHOM JKU3HU.

TexHuyeckue ycTpoiicTBa W IPAKTUYECKOE NPUMEHEHHE: DJIEKTPUYECKUM 3BOHOK,
reHepaTop NepEeMEHHOro TOKa, IMHUU 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanre nmapamMeTpoB KonebaTeabHON cUCTeMbl (MMPY>KUHHBIA WM MaTEMaTHUISCKUM
MasITHUK).

HabGmrogenue 3aTyxarmmux KoiaeOaHuii.

HccnenoBanue cBONCTB BBIHYKIEHHBIX KOJI€OaHUI.
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Hab6mronenue pezonanca.

CB0OO/IHBIE AJIEKTPOMArHUTHBIE KOTEOaHMS.

OcuusiorpaMMel — (3aBUCUMOCTH  CHJIBI  TOKa M HampsOKEHUs OT BPEMEHM) AT
3JIEKTPOMAarHUTHBIX KOJIeOaHUM.

Pe3onanc mpu mocnenoBaTeNbHOM COEIMHEHWU PE3UCTOpa, KAaTYHUIKM WHIYKTUBHOCTU U
KOH/IeHCaTopa.

Mozenb TUHUM 3JIEKTporepeayH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOAA MANIBIX KOJIeOaHU Tpy3a HA HUTU OT JJTUHBI HUTU U
Macchl rpysa.

WccnenoBanne MNepeMEHHOIO ToOKa B ILENM W3  IOCIEAOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKHA U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpomMacHUMmMHbvle 60JIHbL

MexaHnnueckue BOJIHBI, yCI0BUs pactipocTpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHHUs
u jgnuHa BONHBL. [lomepeuHsle W TpomoONbHBIE BONMHBL MHTepdepeHuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. Ckopoctb 3ByKa. [ pomkocTs 3Byka. Bricora Tona. TemOp 3ByKa.

DJEeKTPOMarHUTHbIE BOJHBI. YCIOBHUS HM3JIY4EHHUsS 3JEKTPOMAarHUTHBIX BOJH. B3anmHuas
opuenTtanus BektopoB E, B, V B snexkrpomarauTHON BOnHEe. CBOHCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpakeHUe, MpeJoMIIeHHe, moispusauus, auppakuus, uHTepdepenuns. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTPOMarHUTHBIX BOJNH. [IprMeHEeHHEe 3IeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMIIBI paIUOCBA3H U TeNIEBUACHU. Pagronokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKpY Karollel cpebl.

TexHuyeckne ycTpoiicTBa M NPAKTUUECKOE NPUMEHEHHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yIAbTPa3ByKOBasl UarHOCTUKAa B TEXHUKE M MEIMILIMHE, pajap, pPaglonpuéMHHK, TEIEeBHU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacnpoCTpaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKA.

HabmroneHnue oTpaxeHus ¥ MPEeIOMIICHUs MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHnu u [upakind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGuntoienue cBS3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIMTYJIOM M 4YacTOTOU
KoseOaHui.

WccnenoBanne  CBOMCTB — 3JEKTPOMArHUTHBIX ~ BOJIH:  OTPa)K€HUE, IMPEIOMIIEHHE,
nossipuzanus, Tudpakuus, MHTeppepeHLus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacipoCTpaHEHHE CBETA B OAHOPOJHOMN CpeJie.
JIyd cBeta. TodeuHbIld HCTOYHHK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHHne H300pakeHH B IIIOCKOM
3epKaie.
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[Ipenomnenne cBera. 3aKOHBI TPEJIOMJICHUS CBeTa. AOCOIOTHBIA  ITOKa3aTelb
npenomienus. IlonmHoe BHyTpeHHee orpaxeHue. IIpenenbHbId yros MOJIHOTO BHYTPEHHETO
OTpakKEHUSI.

Hucnepcus cseta. CioxHbli coctaB Oenoro ceera. L{Ber.

Cobuparorie ¥ pacceuBamomue JTUH3bL. ToHkass auH3a. DOKYCHOE pacCTOSHHUE H
ONTUYECKasl CHJIa TOHKOH JTUH3BL. [locTpoeHne N300paeHi B COOMPAIOIINX M PACCEHBAIOIINX
nuH3ax. @opMyra TOHKOW JIMH3bL. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON OMTHKH.

BomnoBas ontuka. Wutepdepenmus cBera. KorepeHTHble HCTOYHHKHU. Y CIOBUS
Ha0JI0/IeHUs] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOT'€pEHTHBIX UCTOYHUKOB.

Hudpakums cera. Judpakmumonnas pemérka. YciioBUe HaOMIOACHUS TJABHBIX
MaKCHMYMOB TIPH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tongpu3anus ceera.

TexHUYecKre YCTpPOWCTBA W NPAKTHYECKOE NPHUMEHEHHWE: OYKH, Jyma, ¢oToamnmnapar,
MPOEKLMOHHBIA ammapar, MHUKPOCKOI, TENeCKON, BOJOKOHHAs ONTHKA, Iu(paKIrOHHAS
pemETKa, OISPOULL.

Jlemoncmpayuu

[IpssMmonuHEITHOE pacTpPOCTpPAaHEHUE, OTPAXEHHUE M MpejoMiieHHe cBeta. OnThdeckue
puOOpBHI.

[TonHoe BHyTpeHHEe oTpaxeHue. MoJieab CBETOBO/IA.

HccnenoBanue CBOWCTB N300paXEHUH B JIMH3AX.

Mogaenu MUKpOCKOIa, TeIecKormna.

Habmonenue naTepdepeHnnu cBera.

Habmronenue nudpakiuu cBera.

Hab6mronenue aucnepeun cBera.

[Tonyyenue ciekTpa ¢ HOMOUIBIO IPU3MBI.

[Tonydenue cniekTpa ¢ MTOMOIIBIO TU(PAKIIUOHHON PEHIETKH.

Habmroienue nonsipusanuu cBeTa.

Yuenuueckuii skcnepumenm, nabopamopnule pabomuol

N3mepenue nokazarenst IpeoMIICHUS CTEKIA.

HccnenoBanre CBOMCTB M300payKEHU B JIMH3aX.

Habmonenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crIeMAJILHON TEOPUH OTHOCUTEIHLHOCTH

['paHuIbl MPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel cnenualbHONW TEOpUH
OTHOCUTEIBHOCTH: HWHBApPUAHTHOCTh MOJAYJs CKOPOCTM CBETa B BaKyyme, MPUHIUI
OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeIJIEHUE BPEMEHHU U COKPAILEHUE JJIUHBI.

DHEprus U UMITYJIbC PEISITHBUCTCKON YaCTHIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJIbCOM PEISITUBUCTCKON YAaCTUIbl. DHEPTHUs MOKOSI.

Pasznea 7. KBanToBas puzuka

Tema 1. dnemenmuol KGAHMOBOI ONMUKU

®dotonbl. Dopmyna [lanka cBsi3u SHEPTUM (POTOHA C €r0 YaCTOTOW. DHEPTUS U UMITYIIHC
¢dorona.
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OtkpoiTne u wuccienoBanue ¢doroddpdexra. Ombitet A. I'. CroneroBa. 3aKoHBI
¢doroapdekra. Ypapaenue DitHiTeitna aus porordexra. «KpacHas rpanuna» gorospdekra.

HaBnenune ceera. Onwite [1. H. JIcOenena.

XHUMHYECKOE EHCTBHE CBETA.

TexHuyeckne YCTpoOiiCTBa M MpPaKTHUYECKOE NpUMEHEHHe: (OTOIIEMEHT, (POTOAATUHK,
COJTHEYHasi OaTapesi, CBeTOINO/.

Jlemoncmpayuu

®otor(h(PexT Ha yCTaHOBKE C IIMHKOBOM TTACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETro GpoTodpdexra.

CBeToauon.

Conneunas Oatapesi.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pezepdopaa mo paccessHuto o -gactuil. [lmanerapras
Mozenb atoMa. [locrynatel bopa. M3nyuenue u morsomieHre GOTOHOB MpHU MEpexojie aToMa C
OJHOTO YypOBHS BSHepruu Ha japyrod. Buapl cnekrpoB. CnexkTp ypoBHEH SHepruum aroma
BOZIOpO/Ia.

BonHoBbIE cBoicTBa yacTull. Bonuel ne bpoitns. KoprnyckyasipHO-BOIHOBOW JTyaanu3M.

CHIOHTaHHOE U BBIHYKJEHHOE U31y4YCHHE.

TexHU4ecKre YCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: CHEKTPAIbHBIA aHaIu3
(criekTpocKoIt), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monenb onbita Pezepdopra.

Ornpenenenne JUIMHBI BOJIHBI Ja3epa.

Habutoienue nuHenvaTbIX CIEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii axcnepumenm, rabopamopmvie pabomoi

Habmtoienue nuHeRvyaTroro crexTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI,  JOKa3bIBAIOLIME  CIOKHOCTh CTpOeHus  sAapa. OtkpeiTHE
paanoaktuBHOCTU. OnbIThl Pesepdopaa no onpeneneHno coctaBa paJloakTUBHOTO U3JTy4EHUS.
CaoiicTBa anba-, 6era-, raMmMa-u3IydeHus. BiusHue paquoakTHBHOCTH HA KHUBBIEC OPTaHU3MBI.

OtkpeiTHE TIpOoTOHA W HelTpoHa. Hykmonnas moxpens snpa [eiizenOepra—lBaHeHKO.
3apsan sapa. MaccoBoe unciio siapa. M3otorsl.

Anbda-pacnag. DJIEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacmaa. ['amMma-u3nydeHue. 3aKoH
PaaMOAKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B siipe. SaepHbie cuibl. Jledekt macch sapa.

SnepHble peakuuu. JleneHne U CHHTE3 SAEP.

SAnepubiii  peakrop. TepmosiaepHblit cuHTe3. IIpoOiembl M MEpCHEKTHBBI  SAEPHON
SHEPreTHKU. JKOJIOTNYECKUE aCTIEKThI AEPHON IHEPTETUKU.

OnemeHTapHble YacTULbl. OTKPBITHE [TO3UTPOHA.

MeTtop1 HaOJIOIEHUS U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHII.

OyHnaMeHTaIbHbIE B3aUMOACHCTBH. ENMHCTBO (U3NYECKOI KapTHHBI MUPA.

TexHuyeckne yCTpONCTBAa M MPaKTUYECKOE NMPUMEHEHHUE: J103UMeTp, kamepa BuibcoHa,
SJICPHBIN peakTop, aToMHast Oomoa.
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Jlemoncmpayuu

Cu€TurK HOHU3UPYIONTUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi
HccnenoBanue TpekoB yacTHIl (TI0 TOTOBBIM GoTorpadusm).

Pa3nen 8. JiieMeHTHI aCTPOHOMUM U ACTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMHH. lIpukinagHoe ©  MHUPOBO33PEHUYECKOE 3HAUYEHUE
ACTPOHOMMUMU.

Bun 3Bé31H0r0 Heba. Co3Be3us, spKue 3BE3/bI, IIAHETHI, UX BUAMMOE JABHKEHHE.

ConneyHas cucrema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHeprum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIE XApPAaKTEPUCTUKHU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETHUMOCTBY». 3BE3/bI
[JIaBHOM TOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTB» ISl 3BE3] TJIABHOM
MOCJIeI0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE TNPEACTABICHUS O
MIPOUCXOXKIEHNHU U 3BooLnu ConHIa U 3BE3/1. DTarbl )KU3HU 3BE3I.

Muineunsiii [1yte — nHama ["anaktuka. [lonoxxenue n neuxenne Connua B ['anaktuke. Tumbl
rajakTuk. PaguoranakTuky u kBa3zapsl. YEpHBIE ABIPHI B sApax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoi. 3akon XaO6usa. Pazberanue ramaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe n3nydeHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepewménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabniooenus

Habmoienust HeBOOPYXEHHBIM TJIa30M C UCMHOIb30BaHUEM KOMIIBIOTEPHBIX MPUIOKEHUN
JUIsL OIpeieNICHHsI TIOJ0KEeHNUs HEOSCHBIX 00BbEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noxymapus u sipkue 3BE3/bl.

Hab6mtonenus B reneckon Jlynsl, miianer, Mieunoro Ilyru.

O0o0maromnee noBTopeHue

Ponp ¢usnku u acTpOHOMHH B DKOHOMHYECKOW, TEXHOJOTUYECKOW, COLMAIbHON U
THUYECKOM cdepax JesTeTbHOCTH 4YeJIOBEeKa, pojib U MecTO (U3MKM M acTPOHOMUHU B
COBpEMEHHOW Hay4YHOH KapTHHE MHUpa, poiib (Qu3nyeckod Teopun B (HOPMHUPOBAHUU
MpeCTaBICHUN 0 (prU3MUecKoi KapTUHE MHUPa, MECTO (PU3NUECKOM KapTHHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O IPUPOJIE.

MesknpeaMeTHbIe CBA3U

N3yuenne kypca ¢uszmku 06a30Boro ypoBHsS B 11 Kiacce OCYIIECTBISCTCS C YYETOM
COJZIEP)KATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMH MaTeMaTUKW, OWOJIOTUH, XUMHH,
reorpauu U TEXHOJIOTHUH.

Meosicnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOI'O IO3HAHUS:
sBJIEHHE, HAydHbIi (akT, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, Teopus, HaOII0JeHHeE,
JKCIIEPUMEHT, MOAEINPOBAHUE, MOJIEIIb, U3MEPEHNE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKUE (YHKLUHU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBl U HX
MPOEKIIMM HAa OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB, NMPOU3BOJIHBIC 3JEMEHTApHBIX ()YHKIIHA,
MIPU3HAKU MTOJI00MS TPEYTOIbHUKOB, OMpE/eNIeHNE TUIOMIAU TUIOCKUX QUryp U o0bEMa Tel.
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buonozus: snextpuyeckue sBIECHUS B JKUBOM Npupone, KosnedaTenbHblE IBMKEHHUS B
JKUBOM IIPUPOJE, ONTUYECKUE SIBICHUSA B JKUBOM IPUPOJE, NCHUCTBHUE paJUallMd Ha >KUBbIC
OpPTraHU3MBI.

Xumusa: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHMsI KPUCTANINYECKON PEIIETKH, CIIEKTPAIbHBIN aHaAIN3.

leoepaghus: MarHUTHBIE TIONMIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX PyaA, POTOCHEMKA 3eMHOU
IIOBEPXHOCTH, NIPEACKA3aHUE 3EMIIETPSICCHUM.

Texnonozus: NAHUM DIIEKTPOIEpENad, T€HEPATOp MEPEMEHHOIO TOKA, JJIEKTPOJBHUIATENb,
WHAYKIMOHHAs Teub, pajap, paauolNpHEMHUK, TeJIeBH30p, aHTeHHa, Tenedon, CBY-neus,
IIPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COTHEYHas OaTapest.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

OcBoenue yuebHoro mpeamera «®Pusnka» Ha YpOBHE CpEeIHEro oOmiero oodpazoBaHUs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METanpeAMETHBIX U IPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yibTaThl OCBOEHUSI ydyeOHoro mnpeamera «Duszmka» MOIKHBI OTpa’kaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYAIOUIMXCSl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTpPEHHEH
NO3ULMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlUWi, TO3UTUBHBIX BHYTPEHHUX
yOeX/IeHU, COOTBETCTBYIOIIMX TPAJULMOHHBIM LIEHHOCTSM PpOCCHMCKOro  OOIlEecTBa,
pacIIMpPEHUE KU3HEHHOTO OINbITA U OMNbITa JIEATEIBHOCTH B MPOLIECCE pPEalM3allid OCHOBHBIX
HaIpaBJIEHUH BOCTIUTATENbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS:

cOPMUPOBAHHOCTh  IPAXAAHCKOW MO3MIMH  OOydarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'0 4JIeHa POCCHIICKOro 00IECTBa;

OPUHIATHE TPAJUIIMOHHBIX OOIIEYEeIOBEUECKMX T'YMAaHUCTHUECKUX U JAEMOKPATHUYECKUX
IIEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JESITENbHOCTh B HHTEpecax TIpakKIaHCKOro OOIecTBa,
y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3ally;

YMEHUE B3aUMOJCHCTBOBATh C COIMAIbHBIMM HHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIUSAMHU 1 Ha3HAUEHUEM;

TFOTOBHOCTb K T'yMaHUTapHON U BOJIOHTEPCKON JESITENBHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOPMUPOBAHHOCTh POCCUMCKON TPAXKIAHCKON HICHTUYHOCTH, TaTPHUOTH3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHMKEHUSAM POCCUICKUAX
yUYEHBIX B 00JIaCTH (PU3MKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(OpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOT O MIOBE/ICHUS;

CIIOCOOHOCTH OLIEHHWBATh CHUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PELICHHS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B ACATEIbHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOT' 0 BKJIaJ[a B IOCTPOEHHUE YCTOWYMBOIO Oy1yIIIero;

4) 3¢TeTHYeCKOro BOCIIMTAHMSA:
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JCTETHYECKOE OTHOIICHHE K MUY, BKIII0Uasi 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILErO
¢u3nyeckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHUSI:

UHTEpEC K pa3NIuyHbiM chepamM NpoPecCHOHATLHON JEATeIbHOCTH, B TOM YHCIE
CBSA3aHHBIM C (U3MKOW U TEXHHKOW, yMEHHE COBepUIaTh OCO3HAHHBIA BBHIOOp Oyayreit
po(hecCry U pean30BbIBATH COOCTBEHHBIC KIU3HECHHBIC TITAHEBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHUIO U camM000pa3oBaHUIO B o0nacTu (U3MKH Ha
MPOTSKEHUH BCEU JKU3HH;

6) 3K0J10rMYecKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh 3KOJOTMYECKONW KYJIbTYPbl, OCO3HAaHUE TJI00AIBHOrO Xapakrepa
HKOJIOTHUECKUX MPobIem;

MJIAHUPOBAHUE M OCYIIECTBICHHUE NIEUCTBUI B OKPYXAIOIIEH Cpele Ha OCHOBE 3HAHUSA
LeJIed yCTOMYMBOrO Pa3BUTHS YEII0BEUECTBA;

pacliupeHue OmNbITa JEeSTENIbHOCTH HSKOJOTMYECKOW HAIpPaBICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) IEHHOCTH HAYYHOTr'0 MO3HAHMS:

cOPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (HU3HUUECKON HAYKH;

OCO3HAHUE IICHHOCTH HAYYHOH JIEATSIbHOCTH, TOTOBHOCTh B MPOIECCE U3YUCHUST (DU3HKH

OCYLIECTBJIIATDH IIPOEKTHYIO U UCCIIEI0BATEIBCKYIO IE€ATEIbHOCTD HUHANBUIYAIBHO U B TPYIIIE.
METAIIPEAMETHBIE PE3YJIbTATbBI

IHo3HaBaTebHBIE YHHBEPCAJbHbIE Y4eOHbIEe 1eHCTBUS
ba3oBble Jornvyeckue a1ecTBUS:

CaMOCTOSTENFHO (OPMYIHUPOBATh U aKTyalH3UpOBaTh MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENEIIATh UEIU AEATEIbHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPHUU UX JOCTUKECHHUS;

BBISIBIIATHh 3aKOHOMEPHOCTH ¥ TTPOTUBOPEUHSI B paCCMATPUBAEMBIX (DU3UYCCKUX SBIICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI C YIETOM aHAIM3a UMEIOIIUXCS MaTePHATbHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESITEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LENISAM,
OIICHUBATh PUCKH MOCIICICTBUIN JIEATEIIbHOCTH;

KOOpPJIMHUPOBATh U BBHIMIOJHATH pPa0OTy B YCIOBHUSX PEATBbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBHS;

Pa3BUBATh KPEATUBHOE MBIIICHHUE MTPU PEIICHUH )KH3HEHHBIX MPOOJIeM.

ba3oBble ucciaenoBaTebCKHeE JeiiCTBHS.

BIIQJICTh HAyYHOW TEPMUHOJIOTHEH, KIIOUEBBIMH TOHATHSAMU W METOAAMH (PU3MUECKOU
HAYKH;

BIIQJICTh HaBBIKAMU Y4Y€OHO-HCCIIEIOBATEIbCKOM M MPOSKTHON ACSITEIHHOCTH B 00NacTH
(hu3HUKYN, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJOB PEIICHUS 3a/1a4
(bu3nuecKkoro cogepkaHus, MPUMEHEHUIO PA3IMYHBIX METO/IOB TIO3HAHMS,

BJIAJICTh BHJAMM JICATEIIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS, €r0 HHTEPIpPETALUH,
MpeoOpa3oBaHHI0O M TPUMEHEHUI0 B PA3MYHBIX YYEOHBIX CHUTyallMsiX, B TOM YHCIE MpH
CO3/IaHUHU Y4EOHBIX ITPOEKTOB B 001aCTH (PU3HKHY;
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BBISIBJISITH TMPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJU3WpOBaTh 3ajady, BBIIBUTaTh
TUNOTE3y €€ pelIeHUs, HAXOAWTh AapryMEHThI ISl JIOKa3aTelbCTBAa CBOUX YTBEPIKICHUH,
3aJlaBaTh MapaMeTpPhl U KPUTEPUH PEILICHUS;

aQHAIM3WPOBATh TONYYCHHBIE B XOJE PEIICHUS 3aJa4ll Pe3yIbTaThl, KPUTHYCCKH
OLIEHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYJIMPOBATH COOCTBCHHBIC 33/1a4ll B OOpPA30BATEIILHON JEATCIHLHOCTH, B
TOM YHCIIe IPU U3yYeHUH (DU3UKU;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh )KU3HEACATEILHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBHIE UJIEH, PEIAraTh OPUTHHAIILHBIC TOAXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, T0MYCKAIONINE allbT€PHATUBHBIEC PEILICHUSI.

Pabora ¢ nngopmanmeii:

BJIQJIETh HABBIKAMHU MONY4YeHHsS] MH(OpMAUu (PU3NYECKOr0 COACpKAHUS U3 MCTOUYHHKOB
pasHBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH IIOWCK, aHAJIN3, CUCTEMAaTH3alHI0 |
WHTEpIpeTaio HHPOPMAIIMK Pa3INYHbIX BUOB U (hOPM MPEICTABICHUS;

OILICHUBATH JOCTOBEPHOCTHh HH(OpMAIIHH;

UCTIOJB30BaTh CpeACTBa HMH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOIOTUHA B
pelIeHN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHU3alMOHHBIX 3aJad C COOJIIOJICHUEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THTUEHBI, PECYpCOCOEPEKEHUs, MPABOBBIX U
ATUYECKUX HOPM, HOpM MH(OpMAIIMOHHOM 06€301MacHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOr0 COACPKAHUS B pa3TUYHBIX (opmarax ¢ ydEérom
Ha3HavyeHWs WHPOpPMAMM W [EJIEBOM  ayAWTOPUH, BbIOMpas ONTHUMAIbHYIO (QopMmy
TIPEJICTaBJICHUS U BU3yaTH3aI1H.

KoMMyHuKaTHBHBbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHSL:

OCYILIECTBISTH OOIIEHNE HA ypOKaxX (DU3UKHU U BO BHEYPOUHOI 1€ATENbHOCTH;

pacrno3HaBaTh NPEANOCHITKA KOHPIMKTHBIX CUTYAI[UN U CMSTYATh KOH(IIUKTHI,

pa3BEPHYTO M JIOTMYHO H3J1araTb CBOK TOYKY 3PEHHUS C HUCIOJb30BAHUEM SI3BIKOBBIX
CPEIICTB;

MMOHMMATh U UCTIOIH30BAThH MPEUMYIIECTBA KOMAHIHON U WHIUBUIYATbHOU PabOTHL;

BbIOMpaTh TEMAaTUKy U METOAbl COBMECTHBIX JACUCTBHM C Y4ETOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJ0r0 4jeHa KOJUIEKTUBA;

INPUHUMATh LEJIU COBMECTHOW JIE€ATEIbHOCTH, OpPraHW30BBIBATH M KOOPJAMHHPOBATH
JIEUCTBUSA MO €€ JOCTH)KEHHUIO: COCTABJATH IUIAH JACUCTBHM, PaCHpeNesiaThb POJH C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh PE3yIbTaThl COBMECTHON PadOTHI;

OILICHMWBATh KA4€CTBO CBOETO BKJIAJa M KaXKJOT0 YYaCTHHKA KOMAHJbI B OOIIHIA pe3yiabTaT
o pa3paboTaHHBIM KPUTEPHUSIM;

npeaiaraTh HOBBIE MPOEKTHI, OIEHUBATh HMJCU C TIO3UIIMHM HOBHU3HBI, OPUTHMHAIHHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B pPA3JIMYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUECTBO M BOOOpAKEHHE, OBITH HHUITHATHBHBIM.

PeryasiTuBHbIe YyHUBeEpPcAJIbHbIE yYeOHbIE JeiicTBUS
Camoopranu3anus:
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CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO NESITENbHOCTh B 0OnacTu (pU3MKU U
ACTPOHOMUHU, BBISIBJIATH MTPOOJIEMBI, CTAaBUTh U OPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENTbHO COCTaBIISITh IJIAaH PEIICHUs PACUETHBIX M KAueCTBEHHBIX 3a/ay, IJIaH
BBITIOJIHEHUSI TPAKTUYECKOM paldoThl € Y4YETOM HMMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXXHOCTEW U MPEANOUYTEHUN;

JIaBaTh OIEHKY HOBBIM CUTYaIIHIM;

pacimupsITh paMK{ y4eOHOro IpeIMeTa Ha OCHOBE JTMYHBIX MPEINOYTEHHII;

JienaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIbIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO OHPYIUIUH B 001acTH (PU3MKH,
TTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTEbHBIA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ1b, IMOIMOHAIbHBII HHTE/UIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JESITEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQ/IETh HaBBIKAMU MTO3HABATEILHON pedieKCuH KaK OCO3HAHMS COBEPLIAEMBIX NEHCTBUI
Y MBICJIUTEILHBIX MPOIIECCOB, UX PE3YJILTATOB U OCHOBAHUM;

UCTIOJIB30BaTh NMPUEMBI peIICKCHH JIJIs OLEHKU CUTYallld, BEIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKUA U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKCHUIO;

MPUHUMATh MOTHBBI U ApIyMEHTBI APYTUX MPU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;

IPUHUMATD ceOs, TOHUMasi CBOM HEJIOCTATKU U JOCTOUHCTBA,

MPUHUMATh MOTHBBI M ApTyMEHTBI APYTUX MPU aHATU3€E PE3YJIbTATOB JEATEIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO IPYIUX Ha OIMIMOKH.

B mporiecce qocTHKEHHS THYHOCTHBIX PE3YJIbTATOB OCBOSHUS MTPOrPaMMBI 110 (DU3HKE IS
YPOBHSI CpeHEr0 O0IIero oopazoBaHUsl y OOYYarOIIMXCs COBEPIICHCTBYETCS SMOIIMOHATbHBIN
UHTEJUIEKT, MPEANonaraimil chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKIIOYAOIIET0 CIOCOOHOCTh MTOHUMATh CBOE AMOILIMOHAIILHOE COCTOSHUE,
BHJIETH HANPABIICHUS PAa3BUTHUsI COOCTBEHHON AMOITMOHATILHOM c(hephl, OBITh YBEPEHHBIM B ce0e€;

caMOperyJIMpOBaHuUs, BKJIIOYAIOILIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHUE, CIOCOOHOCTh aJalTHPOBAThCS K SMOLMOHAIBHBIM
W3MEHEHUSM U TPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEl MOTHBALIUM, BKJIIOYAIOIIEH CTpeMJIEHHWE K JOCTHKEHHUIO IIeId U YCIexy,
ONTUMH3M, UHULIMATUBHOCTh, YMEHUE JACHCTBOBATh MCXO/ISl U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHHUE PYTHX,
YUUTBHIBATH €0 NMPU OCYIIECTBICHUU OOIIEHUSI, CTIOCOOHOCTh K COYYBCTBHUIO M CONEPEKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOILIEHUS C APYTUMU
JIOJIbMU, 3a00TUTHCS, IPOSBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHI.

NPEIMETHBIE PE3YJIBTATHI
K xonny oOyuenust B 10 kJjiacce mpeaMeTHble pe3ysIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh COPMUPOBAHHOCTH Y O0yUAIOUINXCS YMEHUI:
JIEMOHCTPHPOBATh HA MPUMEpPaxX poib U MECTO (U3UKU B (OPMHPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHpA, B PA3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTHW, B MPAKTUYECKON
eATEIbHOCTH JIIOJICH;
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YUUTBIBaTh TPAHULBl NPUMEHEHUS H3YYCHHBIX (PU3MUECKUX MOJeNel: MaTepualbHas
TOYKA, MHEPIHaJIbHas cHcTeMa OTCuéTa, aOCOIMIOTHO TBEPJOE TENO, MJCATbHBIA ra3, MOJIEIU
CTPOCHMS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUYCYHBINA DIIEKTPUUYECKUN 3aps] MPU PEIICHUU
(bu3nyuecKkux 3a/1ad;

pacro3HaBarh (U3NYECKue sBIEHHs (Ipouecchl) M OOBICHATH MX Ha OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BELIECTBA U DBJIEKTPOJMHAMMKHU:
pPaBHOMEpPHOE M PAaBHOYCKOPEHHOE IpPsMOJMHENHHOe [BHUXKEHHE, CBOOOJHOE MaJeHHue Tell,
NBIDKEHUE TI0 OKPY)KHOCTH, WHEpLHUs, B3auMojeicTBue Ten, auddy3us, OpOoyHOBCKOE
JIBIDKEHUE, CTPOEHHE KUIKOCTEH M TBEPABIX Tel, M3MEHEeHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJa)keHNN), TEIJIOBOE PaBHOBECHE, UCIIApEHNE, KOHACH AV, IUIaBIeHUEe, KpUCTAIUIN3aLus,
KHUIIEHHE, BJIA)XKHOCTb BO31yXa, MOBBIILICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBs3b MEXKAY IapaMeTpamMHM COCTOSHHs ra3a B H30IpOLeccaX, JJIEKTpU3auus Tell,
B3aUMOJICUCTBUE 3aps/I0B;

OIMCBIBaTh MEXAHMUYECKOE JBM)KEHHUE, UCIOJb3Yys (U3NYECKUE BEIMYMHBI: KOOpPIHMHATA,
IyTh, ME€PEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJa, UMIYIbC Teja, KHHETUYECKas
SHEprus, MOTEHIHaJbHas SHEPrusi, MeXaHuuyeckas paboTa, MeXaHWYecKas MOILHOCTb; HpHU
ONMCAHWW TIPABWJIBHO TPAKTOBaTh (PU3MYECKUI CMBICT UCIONB3YyEMBIX BEJIWYHH, WX
0003HAaYeHUS U €IMHUIIbI, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMUUHY
C IpYrMMH BEJIMYMHAMY;

OIKCHIBAaTh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBBIE SBICHUS, HCIONb3YS
¢Gu3nyeckue BEIMYMHBL: JIAaBIEHUE Tra3za, TeMIepaTrypa, CpeiHss KHHETHYecKas >SHEeprus
Xa0THUYECKOr'0 JBMKEHMSI MOJIEKYJ, CpPEAHEKBaJpaTU4Has CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIJIOThl, BHYTPEHHssI 3HEprus, pabora raza, Ko3(GQGUIUEHT IMOJE3HOrO AEHCTBHS TEMJIOBOIO
JIBUTATENS; IPY ONMMCAHUU MPABHIBLHO TPAKTOBATh (PU3UYECKUN CMBICI UCIIONIb3yEMBIX BEJIINYHH,
uxX OO0O3HAYeHMs M EAMHHULBL, HAXOAUTH (OPMYJbl, CBSA3bIBAIOIIME JAHHYIO (QU3UYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

OIKCBHIBaTh WM3YYECHHBIC JJIEKTPUYECKUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE SIBICHHUS
(mpouecchl), UCNONB3Ys (GU3NUYECKUE BEIMYUHBL: AJIEKTPUUYECKUM 3apsjl, dJIEKTpUUECKoe IMoIe,
HalpsDKEHHOCTb  II0JIS, IIOTEHLMAJ, PAa3sHOCTh IIOTEHLUAJIOB; IPU ONUCAaHUM IPaBUIIBHO
TPaKTOBAaTh (PU3UYECKUIM CMBICI HCIIONBb3YyEMBbIX BEIUYMH, WX OOO3HAYEHUS M EIUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMH BEITHUYUHAMU;

aHAIM3UPOBaTh (PU3NYECKUE MPOLIECCHl U SIBICHUS, UCHONb3Yysd (U3NYECKUE 3aKOHBI U
MPUHIMIBL 3aKOH BcemupHoro tsaroreHus, |, |l m |1l 3akonsr HproTOHA, 3aKOH coxpaHeHus
MEXAHUYECKOM DHEPIUH, 3aKOH COXPAHECHMsI UMITYJIbCA, IIPUHLAI CYNEPIIO3ULUN CHJI, TIPUHIUII
paBHOIPaBUsl MHEPLIUAIBHBIX CUCTEM OTCUETA, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BELIECTBA, TAa30BbIC 3aKOHBI, CBS3b CPEIHEH KUHETHMYECKOH SHEPTUM TEIUIOBOIO IBH)KCHHUS
MOJIEKYJI ¢ aOCOJIOTHOM TeMIeparypoil, IepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpaHEHUs
AJIEKTPUUYECKOr0 3apsijia, 3akoH KyloHa, NMpW 3TOM pa3Iuyarh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, €r0 MaTEMaTU4YECKOE BbIPaKEHUE U YCIIOBUS (TPaHUIIbl, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIIMIIBI ICHCTBUS MAIIKH, IPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pas3nuyath yciaoBUs MX 0€30IaCHOr0 UCIOIb30BAHUS B IIOBCEAHEBHON KU3HH;

BBIMOJTHATh JKCHEPUMEHTHI MO HCCIEIOBAaHMIO (DU3MYECKUX SBICHHH W IPOIECCOB C
UCIONb30BaHUEM NPAMBIX M KOCBEHHBIX HW3MEPEHUH, HpU 3TOM  (OpPMYJIHUPOBAThH
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npobiemMy/3amady W THUIOTE3y Yy4eOHOro SKCIEepUMEHTa, COOMpaTh YCTaHOBKY U3
MIPEUIOKEHHOT0 000PYAOBaHUS, TPOBOIUTH OIBIT U (POPMYIIUPOBATH BHIBOJBI;

OCYLIECTBIISATh MpPSIMbIE U KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIWYMH, INPH 3TOM
BbIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHMs] M MCIIONIb30BaThb HM3BECTHBIE METOJbl OLEHKU
MOTrPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCHMOCTH MEXAY (U3WYECKMMH BEJIMYMHAMU C HCIOJIBb30BaHUEM
OpSIMBIX U3MEPEHHUH, MpH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATh pe3yJbTaThl
MOJIyYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIUMYMH B BUJE TaOIMI] U rpauKoOB, J€iaTh BBIBOIBI
10 pe3yJIbTaTaM MCCIIEN0BAHNUS;

coOmoaTe mpaBuiaa O€30MacCHOrO TpyJda NpU INPOBEACHUU HCCIEIOBAHUN B paMKax
y4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeNIOBATEeIbCKOW M  MPOEKTHOH JeATETBbHOCTH C
HCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOro 000py10BaHNUS;

pemath pacy€THble 3aJayd C SBHO 33JaHHOW (PU3MUECKOM MOJENbIO, HCIONb3Ys
¢u3nyeckre 3aKOHbl M IPUHIUIBI, HA OCHOBE aHaJM3a YCIOBMS 337aull BHIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATH (U3NYECKUE BEIWYMHBI M (OPMYINBI, HEOOXOAMMBIE IS €€ pEelIeHHS,
IIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTD MOJy4YE€HHOI0 3HaUeHHs! (PU3MUECKON BEIINUHMHBI,

pelars KayeCTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMUYECKH HENPOTHUBOPEUHMBYIO LIEMIOYKY
paccyIeHul ¢ Oropoil Ha U3y4eHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

WCIONBb30BaTh MpPU pEIIeHWH Yy4eOHbIX 3ajlad COBPEMEHHbIE HMH(OpPMAalOHHBIE
TEXHOJIOTHM JUIsl TIOMCKa, CTPYKTYpUPOBAHUS, WHTEPIpPETAllMM U TPEJCTaBICHUS y4yeOHOU U
Hay4YHO-NOMYJISIPHOW MH(OpMaluy, NOTYYEHHOM W3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJM3UPOBATh MOTYYaeMy0 HH(OPMAIIHIO;

IPUBOIUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX Y4EHBIX-(DU3MKOB B pa3BUTHE
HayKd, 00bsCHEHHE MTPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTUIA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAaHUS 10 (U3MKE B IOBCEJHEBHOM JKU3HU JUIS
obecrieueHus1 6€30MaCHOCTH IIPU OOpalleHUH ¢ TPUOOpPaMU U TEXHUYECKUMH YCTPOHUCTBAMHU, JUIs
COXpaHEHHUs 3/I0POBbsl U COOIIOACHUS HOPM SKOJIOTMYECKOr o MOBEICHUS B OKPYKAIOLIEeH cpefe;

paboTaTh B IPYIIE C BHIIOJHEHUEM Pa3IMYHbIX COLUATIBHBIX POJIEH, INIaHUPOBATh padoTy
TPYIIbl, PalMOHATIBHO pACHpPENeNATh O00S3aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTH B
HECTaHJAPTHBIX CUTYallUsIX, aIeKBaTHO OLIEHWBATh BKJIAJ KaKJ0TO M3 YYaCTHHKOB T'PYIIIbI B
peleHre paccMaTpuBaeMOil IPOOIIEMBI.

K xonmy o6yuenust B 11 kjacce mpeaIMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
OTpaxaTb C()OPMHUPOBAHHOCTD y 00yUAIOIIUXCS YMECHUMA

JIEMOHCTPHUPOBATh HA NpHUMEpax pojb U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHUPA, B PA3BUTHM COBPEMEHHOM TEXHHUKH M TE€XHOJOTHMH, B IPAKTUYECKON
NeATebHOCTH JIIOJIEH, IEIOCTHOCTh M €IMHCTBO (pr3MUYecKOi KapTUHBI MUPA,

YUUTBIBaTh TPAHUIBl TPUMEHEHUS M3YyYEHHBIX (PU3UYECKUX MOAENeH: TOYEeUHBIN
JJIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOI'0 Si/[pa IPH pelieHnun (U3nUecKux 3a/1ad;

pacrio3HaBarh (U3MUECKue sBIEHHs (Ipouecchl) M OOBICHATH MX Ha OCHOBE 3aKOHOB
JJIEKTPOAMHAMUKU U KBAaHTOBOM (DU3MKM: JIEKTPUYECKask POBOAUMOCTh, TEINIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEWCTBHUSI TOKA, B3aUMOAEMCTBHE MAarHWTOB, 3JIEKTPOMArHUTHAs
WHIYKIHs, ACWCTBHE MAarHUTHOIO IO HAa IPOBOAHMK C TOKOM M JBIKYILMMICS 3apsn,
3JIEKTPOMAarHUTHBIE KOJEOAHUs U BOJIHBI, IPSIMOJIMHENHOE pacCpOCTPaHEHUE CBETA, OTPAKEHUE,
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npenomiieHue, uHTepdepeHuus, audpakuus U MONSIpU3aLUS  CBETa, TUCIEPCUsi CBETa,
doroanekrpuaeckuii 3¢ dekt (porodddexT), cBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE JTHHEHYATOTO
CIIEKTpa aTOMa BOAOPOJa, €CTECTBEHHAs! M HCKYCCTBEHHAs PaIMOAKTUBHOCTE;

OIMCHIBATh M3YYEHHBIE CBOMCTBA BENIECTBA (DJIEKTPUYECKUE, MArHUTHBIE, ONTHUECKUE,
ANEKTPUYECKYIO MPOBOAMMOCTD PA3TUYHBIX CPEl) U JIEKTPOMArHUTHBIE SBIEHUS (IIPOLECCHI),
UCTIONB3ysl (U3UYECKHE BEIUYMHBI: DJIEKTPUYCCKUH 3apsii, CHUJa TOKa, JJIEKTPHUECKOE
HamnpsbKEeHUe, JIEKTPUIECKOe COMTPOTUBIICHUE, PA3HOCTh MOTEHITHANIOB, SJIEKTPOABUKYIIAs CHIIA,
pabora TOKa, MHAYKLHMS MarHuTHOro mojs, cuia Awmmepa, cuwia JlopeHla, WHIYKTUBHOCTb
KaTyIIKH, SHEPTHsl 3JEKTPHUUECKOr0 M MAarHUTHOIO IOJIEH, MEepHOA M 4YacToTa KojeOaHuil B
Kose0aTeIbHOM KOHTYpE, 3apsj U Cuja TOKa B MPOLIECCe TapMOHUYECKUX AJIEKTPOMATHUTHBIX
KonebaHui, (POKYyCHOE pacCTOSIHUE M ONTHYECKas CWJIa JIMH3BI, MPU OMHCAHUHU IPABUIBHO
TPaKTOBAaTh (PUIUUYECKUM CMBICI HCIIONB3YEMbIX BEJIWYMH, UX OOO3HAUEHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (U3NYECKYIO BEIMYMHY C APYTUMU BETUYNHAMU;

OINHKCHIBAaTh HW3y4YCHHBIC KBAHTOBBIC SIBICHUS U TMPOLECCHI, HUCHONB3Ys (pu3nveckue
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI M 4acTOTa CBETa, DHEPIUs U
uMIynsc GOTOHA, TMEpPUOoJ] Mojypacmaga, JHEPrusi CBSI3UM ATOMHBIX SJep, NpU OMHCAHUU
MPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIONB3YEMBIX BEIMYMH, UX OO0O3HAUYCHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOLINE TaHHYIO (DU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIIATH 3HAYCHHE (PU3NICCKON BEITHUNHBL;

aHaAJM3UPOBaTh (PU3NYECKUE TPOLECCHl U SIBICHUS, UCHONb3Yys (U3NUYECKUEe 3aKOHbI U
OpUHIMIBL:  3akoH OMa, 3aKOHbl TOCJIEJO0BAaTENIbHOIO U  MapajUIeIbHOTO COECIUHEHUS
MIPOBOJHUKOB, 3akOH JIxoymsa—JIeHna, 3akOH DJIEKTPOMarHUTHOM HMHIYKLUH, 3aKOH
MPSIMOJIMHEMHOIO0 PAaCHpOCTPAaHEHUsI CBETA, 3aKOHbI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBETa, ypaBHEHHWE OHWHIITEHHa s QoTodpdeKTa, 3aKOH COXPAHEHUS OSHEPTHH, 3aKOH
COXpaHEHHUs HUMIIYJIbCA, 3aKOH COXPaHEHHUs »JJIEKTPUUYECKOrO 3apsiia, 3aKOH COXPaHECHHUS
MaccoBOI'0 4HCJa, MOCTyJaThl bopa, 3aKOH paanoakTHUBHOrO pacmaja, MpU 3TOM pa3indarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHHE M YCIOBUS (TpPaHMIIbI,
o0J1acTH) NPUMEHUMOCTH;

OIIPENEIIATh HalpaBiIeHUE BEKTOpPA MHIYKLIMUW MAarHUTHOTO MOJIS MPOBOJHUKA C TOKOM,
cunbl Amniepa u cuiibl JlopeHiia;

CTPOUTH U OMHCHIBATH U300paKEHHE, CO3/IaBaeMO€E IJIOCKUM 3€pKajioM, TOHKOM JTMH30M;

BBIMOJHATh SKCIIEPUMEHTHI 10 HCCIEAOBAHUI0 (DU3MUECKUX SBICHUM W TMPOLIECCOB C
UCTIONBb30BaHUEM TPSAMBIX W KOCBEHHBIX HM3MEpEHHIl: Tpu d3ToM  (OpPMYIHUPOBATH
npobiemMy/3ajady W THUIOTE3y Y4eOHOro JKCHEpHMEHTa, COoOMpaTh YCTAaHOBKY W3
MPEUIOKEHHOT0 000PYAOBaHUS, TPOBOIUTH OIBIT U ()OPMYIIUPOBATH BHIBOJBI;

OCYILIECTBIISITh TMPSMbIE W KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOJBlI OLEHKHU
MOrPEIIHOCTEN U3MEPEHUN;

UCCJIEZIOBATh 3aBUCUMOCTH (DU3MUECKUX BEIMUYUH C UCIOIb30BAHUEM MPSMbIX U3MEPEHUI:
IIpY 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBATh pe3yibTaThl MOJYYEHHOM 3aBHCUMOCTH
¢u3nuecKux BeIWYMH B BHUAE TaOMUI M TrpapuKoB, [elaTh BHIBOABI 10 pe3yjibTaTaMm
HCCIIEIOBAHMSI;
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cobmroiaTh mpaBwiia OE30MacHOro TpyJda IpH IPOBEACHUHM HCCICIOBAaHWH B paMKax
y4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeNIOBATEIbCKOW M  MPOEKTHOH JeATETBbHOCTH C
UCTIONIb30BaHHEM M3MEPHUTEIIFHBIX YCTPOUCTB 1 JIAOOPATOPHOTO 000y JOBAHHUS;

pemath pacu€THble 3aJauyd C SBHO 33JaHHOW (PU3MUYECKOH MOJENbI0, HCIONb3Ys
¢du3MUecKre 3aKOHBI U MIPUHIIUIIEI, HA OCHOBE aHAJIN3a YCIOBHS 33/1a4H BHIONPATh (PU3UUECKYIO
MOJIENIb, BBIACIATH (U3NYECKUE BEIWYMHBI U (OPMYINBI, HEOOXOAMMBIE IS €€ pEelIeHHS,
MPOBOJIUTH PACUYETHI M OLIEHUBATH PEAbHOCTH IMOIYYEHHOTO 3HaYCHHS (PM3NUECKOI BETMYHHBL;

peiiaTh Ka4€CTBCHHBIC 3aJadyr: BBICTpAWBATh JIOTMYCCKHW HCHIPOTHBOPCUMBYIO LCIIOYKY
paccyXJIeHU ¢ OMOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUYECKHE SBICHHUS;

UCTIONb30BaTh TIPH  PEHICHHMH y4YEeOHBIX 3aJad COBpPEMEHHblE HH()OPMALMOHHBIC
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYpPUPOBAaHUS, MHTEPIIPETAlMN U TPEACTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJISAPHOM HWH(OpMANnU, TOIYYEHHOH M3 pPa3IUYHBIX HCTOYHHWKOB, KPHUTHUECKH
aHAJIM3UPOBATH MOJIyIaeMYyI0 HH(OPMAITHUIO;

OOBSICHATH NPUHIMIIBI AEHCTBUS MAIINH, TPHOOPOB M TEXHHUYECKUX YCTPOMCTB, pa3indaTh
yCJIOBHUS MX 0€30IaCHOTO MCIIOIb30BaHUS B TOBCEHEBHOM KU3HU;

IPUBOJMTH MPUMEPHI BKJIAJa POCCUICKUX M 3apYOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSCHEHHE TIPOIIECCOB OKPY)KAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAaHUS 1O (U3MKE B IOBCEJHEBHOM JKU3HM JUIs
obecrieueHus: 6€30MaCHOCTH MPH OOpalleHnH ¢ TpruOopaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, IS
COXpaHEeHHUS 3/I0POBbsl M COOIIOACHUS HOPM HKOJIOTMYECKOro MOBEICHHS B OKPYKAIOIIEeH cpee;

paboTaTh B TpyIIE C BHIIOTHEHHEM PA3INYHBIX COIMAIBHBIX POJIEH, MJIaHUPOBATh paboTy
TPYIIbI, PalMOHATIBHO pPACHpEneNsiaTh O0S3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMAX, aJCKBaTHO OLEHMBATH BKJIAJ KAKJOrO M3 yYaCTHHKOB T'PYIIIBI B
pelIeHne paccMaTpUBAaEMOM IPOOIEMBI.
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10 KJIACC
KosmuecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposrbie)
Ne n/m Kontpoabubie | IlpakTHueckue
NporpaMmbI Bcero odpa3oBaTe/IbHbIE
padoTsI padoTbI
pecypcsbl
Pa3znen 1. PU3UKA U METOJ1bl HAYYHOI'O IIO3HAHUA
1.1 ®dusnKa ¥ METOIb HAYYHOTO TTO3HAHUS 2 bubmmorera LIOK
' AR HaYE https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
2.1 K
vHeNatiia > https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.2 7
Apramiria https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPaHCHUS B MEXaHUKE 6 1 1 butamorexa LIOK
' P https://m.eds00.ru/7f41bf72
Hroro no pazneny 18
Pa3gen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBEI TEPMOAMHAMHKIL 10 L https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHHSI BEIICCTRA. 5 bu6nmoreka [JOK



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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®Da30BbIC NIEPEXOABI

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

Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubnuorexa [JOK
4.1 1 1 1
UICKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 3JIeKTpUYeCKUl TOK. Toku B 12 1 1 bubmuoreka [JOK
' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[MPOI'PAMME
11 KJIACC
KoanuectBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontpoabnsie | IlpakTnueckue
NMPOrpaMmbIl Bcero o0pa3oBaTeJIbHbIE
padoThbI padoThI
pecypcsl
Pazgen 1. 3JIEKTPOAUHAMMUKA
MarauTHoe nojie. DJIeKTpOMarHuTHas bubmuoreka [JOK
1.1 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHnnyeckre 1 2IeKTPOMarHuTHBIE 9 1 bubnuoreka [IOK

KOJIe0aHus

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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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29 MexaHuyecKkue U 3IEKTPOMAarHUTHBIE 5 1 bu6muoreka ITOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nuoreka [JOK
2. 1
3 Onriica 0 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzen 3. OCHOBBI CIIEIITUAJIBHOM TEOPUH OTHOCUTEJBHOCTH

31 OCHOBBI CTICTIHATBHON TEOPUH 4 1 bubmuorexa [JOK
' OTHOCHUTENILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
41 Sene AHTOBOI © 6 bubmuoreka [JOK
. MEHTBI KBAHTOBOW OTNITHKHU
g https://m.edsoo.ru/7f41c97c
42 CTDOCHIE ATOMA 4 bubmuoreka [JOK
. TPOEHUE aTOM
P https://m.edsoo.ru/7f41c97c
bu6nmmoreka [JOK
4.3 A 5
TOMHOE AAPO https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15
Pa3nen 5. 3JIEMEHTBI ACTPOHOMUWU U ACTPO®U3UKHN
bubnuoreka IJOK
5.1 DJIEMEHTHI aCTPOHOMHH U acTPOPU3UKH 7 1 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pa3gen 6. OBOBIIAIOHIEE IOBTOPEHHUE
6.1 O6o0maronee MOBTOPEHUE 4 bu6nuoreka ITOK



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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https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 4 7
INOYPOYHOE IIVTIAHUPOBAHHUE
10 KJIACC
No KoanuecTBo yacoB Nlara DJIeKTPOHHBbIE IU(PPOBHIE
Tema ypoka Kontposbhbie | IIpakTHueckue o0pasoBaTe/lbHbIe
n/n Bceero U3yYeHUs
padoTbI padoThI pecypchl
®du3nka — Hayka O PUpoJIE.
Hayuneblie MeT(})’;[(bI HofHapHIfﬂ 1 bubmorexa [OK
https://m.edsoo.ru/ff0c32e2
OKpPYXaloIlero Mupa
Ponp 1 MecTo Qu3mMKH B
(bopMHUPOBAHUN COBPEMEHH Ot bubmuoreka [JOK
. 1
HAYYHOW KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN ACSTEIBHOCTH IO IeH
MexaHn4eckoe JBHKEHUE.
OTHOCUTENIBHOCTh MEXaHUYECKOTO 1 bubmuoreka [JOK
npwkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHUE
PaBHOMEpHOE psIMONIMHEHOE 1 bubmmoreka [IOK
JIBIOKEHUE https://m.edso0.ru/ff0c3620
PaBHOYCKOpEHHOE NPSAMOIUHENHOE 1 bub6mmoreka IIOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

28

CBobonHOe nasieHne. Y CKOpeHHe

Bbubnunoreka [JOK

6 CcBOOOIHOTO TTAZICHUS https://m.edsoo.ru/ff0c39cc
KpuponunetiHoe ABMKEHUE.
7 ﬂzI/I)KeHI/Ie MﬂTGpi&J‘IBHOﬁ TOYKH 110 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
IIpuHLIMII OTHOCHUTEIHLHOCTH
8 F:nnnlclaﬂ. HNuepruansHbie cUCTEMBI bubmmorexa IOK
3 https://m.edsoo.ru/ff0c3be8
orcueta. [lepBbiii 3akoH HeroToHa
Macca tena. Cuna. IIpunmumn
9 CYIIEPIIO3HIINH CHII. BpToij)ﬁ 3aKOH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HbroTona 151 MaTepralibHON TOUKH
10 Tpernii 3akoH HproToHa [u1s1 bu6mmoreka IIOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHUPHOTo TaroreHus. Cuia
11 TSDKECTH. HegBaﬂ KOCMHYECKast bubmmorexa LIOK
https://m.edsoo0.ru/ff0c3d00
CKOPOCTh
12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koo duuuent
13 Tpenusi. Cuiia COnpOTUBIICHUS TTPU bubmuoreka [JOK
IBW)KEHUH TEJIA B )KUIKOCTH WIH https://m.edsoo.ru/ff0c3f76
rasze
[TocTynarensHOe U BpamareabHOe
14 JBUKEHHE a0COTIOTHO TBEPAOTO bubnuoreka [JOK

tena. MoMeHT cunsl. [1neqo cumsl.
VYcnoBus paBHOBECHUS TBEPIAOrO Tella

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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15

HNMnynsc maTepualbHON TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
UMITysbca. PeakTuBHOE IBUKEHUE

bu6numoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIIHOCTH CHIIBI.
Kunernueckas sHeprus
MaTepuanbHOi Touku. Teopema 00
N3MCHCHUN KMHETHYECKON SHCPIUn

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[ToreHumanbHas 3HEprus.
[loreHumanpHas 3HEPTU yIIPyro
ne(OpMUPOBAHHOM MPY>KUHBL.
[ToreHmanbHas 3HEPrUs TENa
BOJIM3U OBEPXHOCTH 3eMITH

Bu6nunoreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorenumanpHbIe U
HEenoTeHIMaNbHbIE CUIIbL. CBS3b
paboThl HENOTEHLUATIBHBIX CUJI C
U3MEHEHUEM MEXAHUYECKOM SHEPruu
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHU4ECKON SHEPTrUun

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabora
«MccnenoBanue CBsi3u pabOTHI CHITBI
C U3MCHEHUEM MEXaHUYECKOM
SHEPIHH TeJla Ha IPUMEpPe
paCTSIKEHUS PE3UHOBOTO XKTYTa)

20

KonTponbhast padora no teme
«Kunemaruka. Jlunamrka. 3aKOHbI
COXpaHEHHUs B MEXaHUKE)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
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21

OCHOBHBIE TOJIOKEHUS
MOJICKYJISIPHO-KMHETHYECKOM
Teopuu. bpoyHOBCKOE IBMKCHUE.

Muddysus

bu6numoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep ABUKECHUS U
B3aMMOJICHCTBHS YaCTHI] BEIICCTBA.
Mogenu cTpoeHus ra3os,
JKAJIKOCTEN U TBEPJIBIX TEIl

23

Macca monekyn. KonnuectBo
BeuectBa. [locrostnHas ABoraapo

24

TenoBoe paBHOBeCHE.
Temmnepatypa u €€ u3MepeHue.
[IIxama temnepatyp Llenbcus

25

Hneanpusiii ra3 B MKT. OcHoBHOE
ypaBHenne MKT

bub6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOconroTHas TeMIieparypa Kak Mepa
cpeaHeNd KUHETUYECKOM YHEPTUU
JIBU>KEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Kianeitpona

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH /lampToHa. ["a30BBIC 3aKOHBI

28

JlabopaTtopHas pabora
«HMccaenoBanue 3aBUCUMOCTH
MEX]y TapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3a

29

W3onporeccsl B uaealbHOM raze u
uX rpaduuecKoe npeCcTaBIeHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

31

Bnyrtpennss sHeprus
TEPMOAVMHAMHYECKON CUCTEMBI U

30 crroco0sI €€ m3meHeHus. KonmmaecTBo bu6mmoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTUs OJHOATOMHOIO HAEaTbHOrO
raza

31 Buap! Teronepenaun bubmmorexa IOK

https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEIOEMKOCTh BEIIECTBA.

32 KonuuecTBo Teniorsl npu bub6muoreka [IOK
Terutonepeaade. AxnadbaTHbIN https://m.edsoo.ru/ff0c5¢c36
nporecc

33 [IepBblii 3aKOH TEPMOAMHAMUKHI U bubnnoreka LIOK
€ro MpuMEeHEeHHEe K H30MpolieccaM https://m.edsoo.ru/ffOc5efc
HeobpaTumocTs mporeccoB B

34 an/Ip(I:z[e. Bropoii IS)aII(lOH bubmmorexa LIOK

https://m.edso0.ru/ff0c6230
TEPMOAMHAMUKH

35 [Tpunun nevicreus u KI1/] bu6mmoreka I[JOK
TETUTOBON MaIlIHbBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapnro u ero KIT/{

37 DKoi0ru4eckue npooiaeMbl
TETIOIHEPTETUKU
O6o06maromuii ypox

38 «MOJ'IL;-IKyJ'II}JIlpHa}}I’p ¢uzuka. OCHOBBI bubmmorexa LIOK

https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
39 KonTponbsHas pabora 1o reme 1 bubnuoreka [JOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

32

«MonexymnspHas ¢usnka. OCHOBBI
TEePMOANHAMUKI

https://m.edsoo.ru/ff0c6a50

[TapooOpa3oBanue U KOHACHCAITHSI.

bu6nuoreka [JOK

40
VcniapeHue u KUIEeHNe https://m.edsoo.ru/ff0c63b6
AOG
41 :)I(()J'Ii)(lTHaHOI/?I, OTH;CEZEHBH:?I } Bu 6J'II/IOT6Ka ]_I OK
BJI HOCTH B . bl HHBIN
Ayx B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
LA
42 2M§P ;bHHe Tf:H:n OHH;(LTPOHI/:I bubnmnoreka [IOK
BOUCTB KPUCTAJIJIOB. HNIKN
P a https://m.edsoo.ru/ff0c65f0
I(pI/ICTaJ'IJ'ILI. COBpeMeHHBIe
MaTCpualibl
43 gHaBHCHI/Ie " KpUCTAJJIU3alus. Bu 6HI/IOTeKa ]_I OK
CJIbBHAJ TCIIJIOTA ITJIaBJICHUA.
e . Taslt https://m.edsoo.ru/ff0c6708
Cybnumarus
Bubnuorexa [JOK
44 % 6
PABHEHHUE TEIIIOBOTO basianca https://m.edsoo.ru/ff0c6820
D .0 I
| e S
AL a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IT
46 EOBOH:H:H’ n;an;;:g e bu6nuoreka [JOK
1T B HUKUA. H
/IYHpOBOA https://m.edsoo.ru/ffOc6bcc
COXPAaHCHHA JICKTPHUICCKOI'O 3apsga
B I .3
3aUMOACHUCTBUC 351}’)51,[[0B dKOH } Bu 6HI/IOTeKa ]_I OK
47 Kynona. TodeuHbIil 3JIEKTpUYECKUAN

3apsij

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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48

Hanps>x€HHOCTB 3JIEKTPUYECKOrO
nojs. [IpuHnun cynepnozuuun
ANIEKTPUYECKUX NoJiel. JInHun
HaIpPsHKEHHOCTH

bu6numoreka [JOK
https://m.edsoo.ru/ff0c6df2

49

Pabora cuit 31eKTpoCcTaTHIeCcKOro
noist. Ilorenmman. PasHocTs
IIOTEHIINAJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00

50

[TpoBOTHUKH ¥ TUDJIEKTPUKH B
AIEKTPOCTATUYECKOM TTOJIE.
JusnexTpuyeckasi IpOHULIAEMOCTb

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

o1

OnexrpoémkocTs. Konaencarop

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

52

DIIEKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCAaTOpa. JHEPrus
3apsKEHHOT0 KOHJIEHCAaTopa

Bbubnunoreka [JOK
https://m.edsoo.ru/ffOc72c0

53

JlabopaTtopHas pabora "M3mepenue
IJEKTPOEMKOCTH KOHJeHcaTopa”

54

[IpuHuMI nelcTBUSA U IPUMEHEHNE
KOHJIEHCAaTOPOB, KOMUPOBAIBHOI'O
amnmapara, CTpyMHOro NpuHTepa.
DIIeKTpOCTaTUUECKas 3aIUTA.
3a3eMiIeHUE JIEKTPOIIPUOOPOB

55

DJIEKTPUYECKUM TOK, YCIIOBUSI €T0
cyuiectBoBaHuA. [[oCTOSHHBIN TOK.
Cuia Toka. Hanpsixenue.
Comnporunenue. 3akon Oma aJist
ydacTKa memnu



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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56

[TocnenoBarenbHOE, MapaJlIEIbHOE,
CMeEIIaHHOE COCIUHEHNE
poBOHUKOB. JlaboparopHast
pabota «3ydeHne cMemanHoro
COCTMHEHHS PE3UCTOPOBY»

0.5

Bbu6nunorexka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaGora u mourHOCTH
AJIEKTPUIECKOT O TOKA. 3aKOH
Jxoyna-JIenna

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

58

3akoH Oma 151 TOTHOM (3aMKHYTOM )
anekTpuueckoit nenu. Koporkoe
3aMmbIkaHue. Jlaboparopnas pabora
«M3mepenne D/1C uctoyHuka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

Bu6nunoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

PesepsHblil ypok. KonTponbHas
pabora 1o Teme
"OnexkrpoauHamMuka" /
Bcepocculickas nposepouHas
pabora

Bbubnunoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuit ypok
«ONEeKTpOANHAMUKAY /
Bcepocculickas nposepouHas
pabota

bu6mmoreka I[JOK
https://m.edsoo.ru/ffOc88be

61

DJIeKTpOHHAs! TPOBOJIUMOCTh
TBEPBIX METAUIOB. 3aBUCUMOCTh
COTPOTUBIICHUS METAJUIOB OT
teMiiepaTypbl. CBEpXIIPOBOJIUMOCTh

62

DJIEKTPUUYECKUM TOK B BaKyyMe.



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
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CBolicTBa 3JIEKTPOHHBIX TYYKOB

[MonympoBoHUKH, UX COOCTBEHHAs

63 Y NMPUMECHAs MPOBOJUMOCTb. 1 bubmuoreka [JOK
CBoiicTBa p—N-mepexoja. https://m.edsoo.ru/ff0c84ae
[TomynpoBOTHUKOBBIE TPHUOOPHI
DNEKTPUUECKUN TOK B paCTBOpax U

64 pacriiiaBax 3JeKTPOIHUTOB. 1 bubnnoreka [HOK
DeKTpOIUTHYECKAs AUCCOIMAITHUS. https://m.edsoo.ru/ff0c82ba
DnexTponus
DJIEKTPUUYECKUM TOK B rasax.

CamMoCTOSTEbHBIN U bubmuoreka [JOK

65 . 1
HECAMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnekTpuueckue npudopsl U
YCTPOMCTBA U UX MPAKTUYECKOE bubnmoreka [JOK

66 1
npumenenue. [IpaBuia TeXHUKA https://m.edsoo.ru/ff0c86fc
6e3omacHoCTH
KonTponbsHas pabora o teme

67 «Qnekrpocraruka. [locrosHHBIN 1 1 bu6mmoreka [IOK
3JEeKTpHUecKil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

68 PesepBHbIil ypok. O6o0maromnmit 1 bu6nuoreka [JOK
ypok 1o Temam 10 kmacca https://m.edsoo.ru/ffOc8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 68 5

[NPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
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11 KJIACC
No KosaunuyecrBo yacos Nara JJIeKTPOHHbIe N (ppoBbIE
Tema ypoka Kontpouabnubie | IIpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoThbI padoThI pecypcbl
ITocTossHHBIE MArHUTHI U UX
B3anMMOJIECTBHE. MarHUTHOE MOJIE. bubmuoreka [JOK

1 . 1
BekTop MarHUTHOM HHAYKIIHH. https://m.edsoo0.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKIUU
MarauTHO€e 1oJie MPOBOJHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubnunoreka [IOK
BsanmMoeiicTBrEe TIPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padora «M3yuerue

3 MaI‘HIl/:I)THOII)‘O Hoiﬂ KaTyH_IKI/Iy: 1 1 bubamorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBMe MarHUTHOTO MOJIS Ha
MpOBOAHUK ¢ TokoM. Crita Amrepa.

4 JlaboparopHast pabora 1 1 bubnmoreka [JOK
«HccaenoBanue neicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOI'O MarHuTa Ha PaMKy C
TOKOM)

JlelicTBME MArHUTHOTO TIOJIA HA

5 JBUKYILYIOCS 3apsIKEHHYIO 1 bubmuoreka [JOK
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JlopeHua

6 DIIeKTpOMarHuTHasT WHTyKITHSI. 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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IToToK BEKTOpa MarHUTHON
uHaykuuu. 3J1C uHayKkuuu. 3aKoH
AIEKTPOMATrHUTHON UHIYKIIMH
®Dapanes

JlaboparopHast pabora
«MccnemoBaHue SBICHUS
AJIEKTPOMAarHUTHOW MHIYKIIAK)

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

NunyktuBHOCTD. SIBIICHUE
camonnaykiuu. J/1C
CaMOMHAYKIIMU. DHEPrus
MarHUTHOTO MOJISI KATYIIKU C TOKOM.
DJIEKTPOMArHUTHOE TI0JIE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHu4ecKkue ycTpoucTBa U UxX
[IPUMEHEHHUE: TTIOCTOSHHBIE MAarHUTHI,
JJIEKTPOMAarHuTHl,
AJIEKTPOJBUraTENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTULL,
MHIYKLIMOHHAS 11eYb

10

O6o6matomuii ypok «MaruutHoe
nose. DJEeKTpOMarHUTHas
WHTYKIHS

Bubnuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas pabora 1mo reme
«MarHuTHoOe MoJI€.
DJIEKTpOMAarHuTHas: UHTYKIIHS»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OJHBIE MEXaHUYECKHUE
koniebanus. ['apMoHnueckue
Konebanus. YpaBHEHUE

bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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TapPMOHHYECKUX KOICOaHM.
[TpeBpaieHue YHEPTHH

13

JlaGopaTopHas pabora
«HccnenoBanue 3aBUCHMOCTH
nepuojia Majibix Koiebanuil rpysa
Ha HUTH OT JUIMHBI HUTH U MacChl

rpy3a»

14

KonebarenbHbIit KOHTYP.
CB0OOOIHBIE AIEKTPOMArHUTHBIE
KOJIeOaHus B UJI€aIbHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAIOTHUS
MEXIY MEXaHHYECKUMH U
3JIEKTPOMArHUTHBIMH KOJICOAHUAMU

bubnuoreka [JOK
https://m.edsoo.ru/ffOch820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTUH B UICATLHOM
KoJIe0aTeIbHOM KOHTYpE

bubmuoreka IJOK
https://m.edsoo.ru/ffOcbh9c4

16

IIpencraBienue o 3aTyxaronux
KonebaHusX. BoIHYXIeHHbIE
MeXaHUYEeCKHE KONeOaHMUsl.
Pe3onanc. BeiHyX1eHHBIE
AJIEKTPOMATrHUTHBIC KOJICOaHUS

bubmmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.

CuHycouanbHbIi IEpEMEHHBIN TOK.

MoONIHOCTh TEPEMEHHOTO TOKA.
AMIUIMTYZHOE U IEHCTBYIOLIEE
3HAUEHHE CUJIbI TOKA U HATIPSKEHUS

bubnuoreka IJOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmatop. [IpousBoacTso,



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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nepeiaya u notpedieHue
JIIEKTPUYECKON IHEPTUH

19

Y CTpoiCcTBO U MPAKTUUYECKOE
IPUMEHEHHUE HJIEKTPUIECKOTrO
3BOHKA, T€HEpaTopa epEMEHHOI0
TOKa, TUHUH dIIeKTporepeaad

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOrM4ecKue PUCKU IIPH
MIPOU3BOCTBE JEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPTUHU B [TOBCEIHEBHOM
KHU3HU

21

MexaHn4yecKue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
CKOpOCTh pacpOCTpaHEHUS U
JuinHa BonHbL. [lonepeunsie u
IMPOAOJJbHBIC BOJIHBI

bu6nuoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricora Tona. TemOp 3ByKa

bub6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DNEeKTPOMarHUTHHIE BOJIHBI, UX
cBOMCTBA U cKOpoCTh. [kana
3JIEKTPOMAarHUTHBIX BOJIH

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHHI/IHBI PaauoOCBA3N U
TCICBUACHNA. PazButne CpCaCTB
CBsI3H. Pa,I[I/IOJ'IOKaI_[I/IH

25

KonTponbras pabora «Konebanus u
BOJTHBD»

Bubnuoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

IIpssMonnHEHOE pacipoCcTpaHEeHUe

bubnuoreka [JOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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CBETa B OAHOPOJHOM Cpee.
Toueunblil HICTOUHUK cBeTa. JIyu
cBeTa

https://m.edsoo.ru/ffOcd350

OrtpaxkeHue cBeTa. 3aKOHbI

bubnuoreka [JOK

27 OTPBREHHA CfeTa' Hocrpoenne https://m.edsoo.ru/ff0cd4e0
M300pakKeHUI B IIIOCKOM 3epKae
[Tpenomnenue ceta. [TomHoe
28 BHYTPEHHEE OTpaKCHHE. bubmuoreka [JOK
[IpenenbHBIN Yroy MOIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAXKEHUs
JlaboparopHas pabora «3mepenue bubnunoreka [IOK
29
1oKa3aress MPEIOMIIEHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
Jlunzel. [loctpoenue nzodpaxeHuit
30 B JIMH3E. d)o;fayna TOHKOprJIHHSI)I. bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
JlaboparopHast pabora
31 «HccnenoBanue CBOWCTB
M300pKCHHN B JIMH3AX)
Hucnepcus cBeta. CIoXKHBIM COCTaB
30 6enoro ceera. L[er. JlabopaTopHas
pabora «HabmroeHue nucnepcuu
CBETa»
33 HNutepdepennus cBera. udpakmms bubnunoreka [IOK
ceta. JludpaxironHas peméeérka https://m.edsoo.ru/ffOced22
34 ITonepeuyHOCTh CBETOBBIX BOJIH. bubnnoreka LIOK

[Tonspuszanus ceera

https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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OnTHueckue mpuOOpHI U YCTPOHCTBA

35 1 YCIIOBHUS UX 0€30MacHOro
MIPUMCHCHUS
['paHuIIBI TPUMEHUMOCTH

36 KJIACCHYE€CKON MEXaHUKH. bubmuoreka IJOK
[TocTynatsl crenuaibHON TEOPHH https://m.edsoo.ru/ff0cf862
OTHOCHTEITLHOCTH
OTHOCHUTENBHOCTh

37 OJIHOBPEMEHHOCTH. 3aMe/IJIeHue Bubmrorexa [IOK

https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIEHUE JITHHBI
DHeprust U UMIYJIbC

38 PENATUBUCTCKOM YacTuIlbl. CBS3b bu6nuoreka [JOK
MAacChl C SHEPTUCH U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKost
KonTponbHas padora «OnTuka.

39 OCHOI;H cneulfanLHoﬁ TEOpUH 1 bubmmorexa IOK

https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIILHOCTH)

40 ®otonsl. opmyna [Lnanka. bubmuoreka [JOK
DHeprus ¥ uMIyiabc HOoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE

41 (I)OTEB(I)(beKTa. OHLIIITBI A T. bubmmorexa [1OK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodddekra. YpaBHECHHE
42 SﬁHmTegl)Ha nnqs){q)(boma(b;ema. bubmmorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» dhorodddexra
43 Jasnenue ceeta. OnbiTe! [1. H. bubmuoreka IJOK

JleOeneBa. XuMHUECKOE NEICTBUE

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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CBCTa

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE:

44 dbotornemeHT, GOTOIATIHK,
coJiHeyHasi baTapesi, CBeTOIUO/

45 Pemenue 3agad mo teme «71E€MEHTHI bubmuoreka [JOK
KBaHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Monens aroma ToMcoHa. OnbITHI

46 Pe3le[p(bopz[a 10 PACCESTHUIO O~ butamorexa LIOK

https://m.edsoo.ru/ff0d091a
yactuil. [Imanerapras Mojie» aToma
bubmmoreka [JOK

47 Hocrynarer bopa https://m.edsoo.ru/ff0dOafa
W3myuenue u noriomieHne GoToHOB

48 IIPH MEepeXo/ie aToMa C OJJHOTO bubmuoreka [JOK
YPOBHSI SHEPTHH Ha Ipyroi. Bumb https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
Bonnoseie cBoiicTBa yacTull. BosHbI

49 ne bpoitna. KopnyckynspHo- bub6nuoreka IIOK
BOJTHOBO# qyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOC U3JTY9ICHUC
OTKpBITHE PATOAKTUBHOCTH.

50 Omeitel Pesepdopaa mo bubnmnoreka [IOK
OIPEICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO HU3TyICHHS
CgoiictBa anbda-, 6era-, raMmma-

ol u3ny4yeHus. Biusgnue

pPaaAnOaKTHUBHOCTHU Ha KHUBBIC



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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OpraHu3Mbl

52

OTKpBITHE IPOTOHA Y HEUTPOHA.
N3oronsl. Anbda-pacna.
DJIEKTPOHHBIN U MTO3UTPOHHBIN
Oera-pacnaj. ['amma-usnydeHnue

bu6nuoreka [JOK
https://m.edso0.ru/ff0d1162

53

OHeprus cBsI3u HYKJIOHOB B Si7Ipe.
SnepHble peakuuu. A nepHblit
peakrop. [IpoGiieMsl, IepCEeKTUBSI,
DKOJIOTMYECKUE aCIEKTHI SIACPHOU
JHEPIreTUKU

bubmuoreka IJOK
https://m.edsoo.ru/ff0d1356

54

DJieMeHTapHble YacTulibl. OTKpBITHE
MO3UTPOHA. MeTobl HAOIOICHUS 1
pErUCTpaIiy 3JIEMEHTAPHBIX
yactuil. Kpyrusiii cton
«DyHIaMEHTAIIbHBIC
B3anMOJICUCTBHA. EMMHCTBO
(bU3nUeCcKOil KAapTUHBI MUPA»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

3TaHBI paSBI/ITI/IH aCTpOHOMI/II/I.
[TpuknagHOE ¥ MHUPOBO33PEHUECKOE
3Ha4YeHUE acTpoHOMUHU. Bun
3BE3aHOr0 Heba. Co3Be3aus, sipKue
3BE3/IbI, IIJIAHETHI, KX BUAUMOE
nBmkeHue. ConHeyHas cucreMa

56

Comnurte. ConueuHast akTUBHOCTD.
Hcrounuk sneprun ConHua u 3BE371

57

3BE31bI, X OCHOBHEBIE
XapaKTEePUCTUKU. 3BE3/bI II1aBHOU



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

44

nocJieloBaTenbHOCTH. BHYyTpeHHee
cTpoenue 3B&311. CoBpeMeHHbIE
MIPEICTABIICHUS O IPOUCX OXKJICHUH U
sBomonuu CoJHIA U 3BE3]T

58

Muneunsii [Iyrs — Hamma
I'anaktuka. Ilomoxxenue u
nsrxenre Comana B [NamakTHke.
lNanmaxtuku. YE€pHbIE ABIPHI B A1pax
raJlakTHUK

59

Bcenennas. Pasberanue rajgakTuk.
Teopust bonbiioro B3peiBa.
PenukroBoe nznyuenue.
MeraranakTuka

60

Hepemennbie npobiaembl
aCTPOHOMMUHU

61

KontponbHas pabota «1eMeHTbI
ACTPOHOMUU U acTPO(PU3UKK»

62

O6o06maromuii ypok. Ponb ¢pusuku
Y aCTPOHOMHU B SKOHOMHYECKO,
TEXHOIOTMYECKOM, COIMAIbHON U
ATUYECKOU cdepax nesTeTbHOCTH
YeJIOBEKa

63

O6o0maromuii ypok. Posis 1 mecto
(GU3HUKN U aCTPOHOMUU B
COBPEMEHHOW HAy4YHOU KapTUHE
Mupa

64

O6o0maromuii ypok. Pois




45

¢bu3nveckoit Teopun B
(bopMHUpOBaHUY NPEICTABICHUI O
¢du3nyecKoi KapTUHE MHUpa

65

O6o0maromuii ypok. Mecro
¢u3nUecKoil KapTUHBI MUPA B
o0111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O PUPOJIE

66

PesepBHBI ypok. MarautHoe nose.
DNeKTpOMarHuTHas HHIAYKLUS

67

PesepBHbIil ypok. OnTuka. OCHOBBI
CHEINabHON TeOpuu
OTHOCUTETHLHOCTH

68

Pesepnniii ypok. KBanToBas ¢usuka.
DeMEHTBl aCTPOHOMUU U
acTpopU3UKH

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68



https://m.edsoo.ru/ff0d1784
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IMMPOBEPSIEMBIE TPEFOBAHMS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIBHOM ITPOT' PAMMBI

10 KVIACC

Kon
MpoBepsAeMOro
pe3yJjbTara

IIpoBepsiemblie peAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHON MPOrpaMMBbl cpeHero oémero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TMpUMEpPax poidb M MecTOo (U3HKU B
(dbopMUpOBaHUN COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOW TEXHUKH U TEXHOJIOTUM, B IPAKTUUYECKON NIEATEIbHOCTH

ronei

10.2

Y4auTHIBaTh TPAHUIIBI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJIETICH:
MaTepHaiabHas TOYKa, MHEpIHAIbHAs CHCTEMAa OTCYETa, aOCOIIOTHO
TBEPIOE TEJO, UACAIBHBIA I'a3; MOACINA CTPOCHHUS Ia30B, KUAKOCTEU U
TBEPIABIX TEJ, TOYCYHBIM JJIEKTPUYECKUH 3aps] — I[pPU PpELICHUU

¢busnveckux 3amau

10.3

Pacnio3naBate pusnueckue siBieHHS (MPOIECCH) U OOBACHIATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJCKYISIPHO-KMHETUYCCKOW TEOpUHU
CTPOCHHS BEIIECTBA W  DJJIEKTPOJUHAMHKH: paBHOMEPHOEC U
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE IBW)KCHHE, CBOOOIHOE MaJCHHE
TN, JBUKCHHE [0 OKPY)XHOCTH, HMHEPIHs, B3aUMOJICHCTBUE TEII;
muddy3usi, OpOYHOBCKOE JIBIKEHHE, CTPOCHHUE IKHAKOCTEH U
TBEPABIX  TeN, W3MEHEHHWe o00béMa Tel TpU  HArpeBaHHUU
(oxJaXk/IeHUH), TEIJIOBOE pPaBHOBECHE, HUCIApEHUE, KOHJCHCAIHS,
TUTaBIICHUE, KPHUCTAJUIM3AIMS, KUIEHHWE, BJIAXXHOCTh  BO3]yXa,
TIOBBIIIICHUE JIABJICHHS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy IapaMeTpamMH COCTOSHHUS Tra3a B H30MpOIeccax;

QJICKTpHU3aluAa TCII, B3aMMO/JICHCTBUEC 3apAaAa0B

10.4

OnuceiBaTh MEXaHWYECKOE JIBUKCHHE, HCIONb3Yys (U3NUECKue
BEJIMYUHBL: KOOPJMHATA, IIyTh, NIEPEMEIICHUE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, CWJIA, HMIYIbC Tella, KUHETUYeCKas DJHeprusd,
NOTEHUMAlbHAsl DJHEpPrusi, MeXaHUWdeckas pabora, MexaHW4yecKas
MOIIIHOCTb; IIPU ONMCAHUM IPABWIBHO TPAKTOBaTh (PU3UUECKUN CMBICI
UCIOJb3YEMBIX BEIMYMH, MX OOO3HAYEHUS U €IMHHULIbI, HAXOAUTh
(bopMyITBI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEITMYMHY C IPYTUMHU

BEIN4YnHaMn

10.5

OnuceiBaTh HU3Yy4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€I1 U TEILIOBBIC
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SBJIEHUS, UCNOJb3ys (U3NYECKUEe BEJIMYMHBI: JaBlIEHHE Ta3a,
TeMIIEpaTypa, CpeOHss KUHETUYeCKas DHEPrus XaoTUYECKOro
IBUKCHHUS MOJIEKYJI, CpEJHEKBaJpaTU4yHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIJIOTHI, BHYTPEHHssI JHeprus, pabora rasa,
KO3(QUIMEHT TMOJIE3HOI0 JEeMCTBHS TEIJIOBOIO JABHraTels; MpU
OIMCaHUU IIPAaBUJIBHO TPaKTOBAaTh buznueckuit CMBICII
UCTIOJb3YeMBIX BEIMYMH, UX OOO3HAYEHUS W EAMHMIBI, HAXOAWUTh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUHUHY C APYTUMHU

BCINYHUHaAM

10.6

OnunceiBaTh  W3Y4EHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA U
AJIEKTpUYECKHe  sIBIeHUS  (IIPOLIECChI), HCMONb3ys  (usnueckue
BEJIMYMHBL:  JJICKTPUYECKUH  3apAl,  JJICKTPUYECKOe  IIOJIE,
HAIpsDKEHHOCTh  T10JIS, IOTEHLMAN, PAa3sHOCTh IIOTEHIUAJIOB; IpHU
OIIMCAHUU IPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOIb3YyEMbIX
BEIMYUH, MX O0O03HAUYEHUS M €IUHMIBI;, YKa3blBaThb (OPMYIIbI,
CBSI3bIBAIOIIME  JaHHYIO  (U3MYECKYI0 BEIMYMHY C  JPYTHMH

BCJIMYMHaAMU

10.7

aHAJIM3UpOBaTh (U3MYECKHE TMPOLEeCChl U SBIEHHS, HCHOIb3Ys
¢u3nyeckre 3aKOHbl M MPUHIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, 1l
u |1l 3akonbl HproTOHA, 3aKOH COXpaHEHHMsS MEXaHWYEeCKOH J>Hepruw,
3aKOH COXpaHEHHUS MMITYJIbCa, IPUHIIUII CYIEPHO3ULIUN CUJI, IPUHIINI
PpaBHOIIpaBU HHCPLUUAIIBHBIX CHUCTEM OTC‘-IéTa; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEILECTBA, ra30BbIC 3aKOHBI, CBA3b
CpCIIHCfI KHHETHYESCKOM OHCPruM TCIJIOBOI'0 IABWIKCHUSA MOJICKYI C
aOCONIOTHOM TeMIepaTypoH, MEpBBIH 3aKOH TEPMOAWHAMHKH; 3aKOH
COXpaHEHHUsl JJIEKTPUUYECKOro 3apsnaa, 3akoH KynoHa; mpu 3ToM
pa3nnyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIPQ)KEHUE U YCIIOBUS (TPaHUIIBI, 007aCTH) IPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE NIPUHLMIIBI JIEHCTBUS MalllMH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3iuyaTh yCIOBUS UX 0O€30MacHOro

HCIIOJIB30BaHUs B HOBCCI[HCBHOﬁ KHU3HHU

10.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIIET0BAHHUIO (PU3NUECKUX SIBICHUIN U
MPOILIECCOB C UCMOIB30BAHNUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUM; MPU
3TOM (QopMynupoBaTh NpolieMy (3amady) W THUIOTE3Y Yy4eOHOro
OKCHEpUMEHTa,  coOMpaTb  YCTaHOBKY U3  MPEIOKEHHOIrO

000pyOBaHUs, IPOBOIUTH OMBIT U (HOPMYITHUPOBATH BHIBOBI
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10.10

OCYH_[CCTBJ'IHTL npsiMbIC W KOCBCHHBIC HN3MCPCHUA (1)I/IBI/I‘-ICCKI/IX
BCJIMYHH, IIPpU 3TOM BBI6I/IpaTB ONTUMAJILHBIH CIIOCO0 HU3MCPCHUA U

HCIIOJBb30BAaTh U3BCCTHBIC MCTOJAbI OLICHKH HOFpelHHOCTeﬁ I/IBMepeHI/Iﬁ

10.11

HccnenoBarh 3aBUCUMOCTH MEXIy (U3MUECKUMM BEIWYMHAMHU C
WCIIOJB30BAaHUEM TMPSMBIX HM3MEPEHUH; TPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DHKCHpPOBATh pE3yIbTaThl TOJYYCHHOW 3aBHCHMOCTH
(bU3UYECKUX BEIMYUH B BUJE TaOIUI ¥ rpaduKOB, JEJIaTh BHIBOIBI 11O

pE3yibTaTaM UCCIICJOBAHUSA

10.12

Cobmonath  mpaBmwiia  0e30MacHOro Tpyda TMpH  MPOBEICHUHU
UCCIIEIOBaHMM B paMKax Yy4eOHOro SKCHEpHUMEHTa, y4eOHO-
UCCIJIEI0BATEIBCKOM M IPOEKTHON AEATENBHOCTH C MCIIOJIB30BAHUEM

U3MEPUTENIBHBIX YCTPOUCTB U Ja00paTOpHOro 000py10BaHUs

10.13

Pemate pacuérHpie 3ama4u ¢ SIBHO 33JaHHON (U3HUYECKOM MOJEINbIO,
WCIIONB3Ysl (PU3MUYECKHE 3aKOHBI W TMPUHIMIBI, HA OCHOBE aHalln3a
yCIOBHSI  3aJaud  BbIOMpaTh  (U3UYECKYIO MOJENb, BBIICTATH
(dbu3UYecKue BEIMYUHBI B (HOPMYJIBI, HEOOXOMUMBIC i €€ pelIeHus,
MIPOBOJIUTH PACUETHI M OIEHUBATHh PEATHPHOCTD MOJYYEHHOTO 3HAYCHUS

(bMBUYECKOM BEIIMYMUHBI

10.14

Pemarn Ka4C€CTBCHHBIC 3aJa4du. BBICTpanBaThb JJOrN4YC€CKHU
HCIMIPOTHBOPCUYUBYHO LCIIOYKY paccyxc;[eHHﬁ C OHOpOfI Ha M3YUYCHHBIC

3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/ILICCKI/IG SABJICHUA

10.15

Wcnonp3oBaTh MpU  pelIEHUU Y4yEOHBIX 3aJa4  COBpPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJNOTHH JUIS TIOWCKA, CTPYKTYpUPOBAHMS,
WHTEPIPETAlMA M TPEJCTABICHUS y4eOHOW M HAyYHO-TIOMYJISPHOM
uH(popMauy, MOJYYEHHOW M3 Pa3IMYHbIX HCTOUYHHMKOB; KPUTHUECKU

aHAIM3UPOBATh MOIyYaeMyr0 HH()OpMAIHIO

10.16

[IpuBomUTH TpHUMEPHI BKIAJa POCCHUHCKUX M 3apYOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBACHEHHE IPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT U

10.17

Vcnonb30BaTh TEOpETUYECKHE 3HAHUS NO (PU3MKE B TMOBCEAHEBHOU
KHU3HU TSI o0ecTieueHus1 0€30IMacCHOCTH IPH OOpaleHUH ¢ MPUOOpaMu
U TEXHUYCCKUMU YCTpOﬁCTBaMH, Mg COXpPAaHCHHA 3J0POBbIA U

COOJIIO/IEHNSI HOPM IKOJIOTMYECKOT0 MTOBEJCHUSI B OKpY Karolleil cpezie

10.18

Paborarts B T'pyIIe € BBITOJIHCHUCM PA3JIMUYHBIX COLHAJIbHBIX pOJ'ICfI,
IUIAHUPOBATb pa60Ty rpyuiIibl, padruOHAJIBbHO pacnpeacisiaTb

00s3aHHOCTH U IUIaHUpPOBATh JACATCIIBHOCTH B HCCTAHIAAPTHBIX
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CUTyaludXx, aJCKBATHO OLCHHBATHL BKJIAJ] KaXKAOr0 U3 YYACTHUKOB

IPYIIIBI B pELICHUE pacCMAaTPUBAEMON TPOOIIEMBI

11 KUIIACC

Kon
MpoBepsAeMOro
pe3yjabTaTa

IIpoBepsiemblie peAMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
00pa3oBaTe/IbHON MPOrpaMMBbI CpeHero odero 00pa3oBaHus

111

JleMOHCTpUpOBaTh Ha MpUMEpax poilb M MecTo (U3UKU B
(GbopMHPOBaHUU COBPEMEHHOI HAy4HOH KapTHHBI MHUpPA, B Pa3BUTHU
COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B IPAKTHUUYECKON IEATEIBHOCTH

Jro/ieH, 1eJIOCTHOCTD U €IMHCTBO (PM3MYECKOM KapTHUHBI MUpa

11.2

VY4uThIBaTh TPAHUILBl IPUMEHEHUSI U3YUEHHBIX (PU3NYECKUX MOJENeH:
TOYEUYHBIN JJIEKTPUYECKUI 3apsil, sAepHas MOZEIb aTOMAa, HYKIIOHHAs

MOJIENTb ATOMHOT'O sI/Ipa MPH peleHHH (PU3NYECKHUX 3a/1a9

11.3

PacnoznaBaTh (uzuveckue sBICHHs (MPOIECChI) U OOBICHATH UX Ha
OCHOBE 3aKOHOB  JJICKTPOJWHAMHKH W  KBAaHTOBOW  (DM3UKHU:
JIEKTPHYECKass TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHSI  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
AJIEKTPOMArHUTHAsE WHAYKIMS, JCWCTBUE MArHUTHOTO TIOJS HA
NPOBOJHUK C TOKOM U JIBHKYIIUHCS 3apsijl, SJICKTPOMAarHUTHBIC
KOJIeOaHUsT M BOJIHBI, NPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa,
OTpaXXCHHEe,  TpeJioMIIeHHe, HUHTeppepeHnus, audpakuus U
MONISIpU3aIUsl CBETa, JUCIEpCHsl cBeTa, QoTodNeKTpudeckuii ¢ ekt
(poroadext), cBeToBOoe MaBlIEeHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas M  HCKYCCTBEHHAas

PaarOaKTUBHOCTD

11.4

OnuceiBaTh W3YYCHHBIC CBOWCTBA BemIeCTBa  (DJICKTPHUYECKUE,
MarHUTHBIC, ONTUYECKUE, DJICKTPUUSCKYIO MPOBOAUMOCTh Pa3IMIHBIX
Cpell) ¥ DJCKTPOMArHUTHBIC SIBJICHUSI (MPOIECCHI), HCIOJIb3Ys
(du3MYeCKue  BEIUYHMHBL:  JJICKTPUYCCKUH  3aps], CHila  TOKa,
AJIEKTPUYECKOE  HAINpSOKEHUE,  JJIEKTPUYECKOE  COMPOTHUBIICHUE,
pasHocTh moTeHrmanoB, DJIC, pabora TOka, WHIYKIHUS MArHUTHOTO
moyisi, cwia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTh KaTYIIKH,
SHEPTUS IIEKTPUICCKOr0 W MArHWUTHOTO TOJICH, MEPHOa W YacToTa
KosebaHuil B KoJIeOaTeIbHOM KOHTYpE, 3apsij U CHjia TOKa B TIpoIecce
TapMOHHYECKUX 3JIEKTPOMArHUTHBIX KoJIeOaHUH, ¢dokycHoe

pacCToOAHUE W OIITHYECKasd CuJjia JIMH3bI; IpPHW OINHWCAaHWH IIPAaBUIILHO
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TPAKTOBATH ¢JH3HHCCKHﬁ CMBICJI  HUCIOJIB3YEMbIX  BCJIWYHH, HX
o0o3HaUYeHUS U CAWHUIBI; YKa3bIBATb (I)OpMYJ'ILI, CBA3bIBAIOIINEC

TAaHHYIO (PU3MYECKYIO BEIUYUHY C JPYTUMH BeTUYUHAMU

115

OnuchIBaTh U3yYECHHBIE KBAHTOBBIE SIBJICHUS M MPOIECCHI, UCTOIB3YS
(u3UYECKHEe BEIMYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUTHHA
BOJHBI M YacTOTa CBETA, JHEPrUs M HMMIYJIbC (POTOHA, MEPUOT
noJjiypacrnaja, SHEpPrusi CBsI3M AaTOMHBIX SJEp; MpPH OMUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJb3yEeMbIX BEJIUYMH,
ux 0003HAYeHMs] W E€AMHMIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE
JTaHHYIO0 (DU3UUYECKYI0 BETUYMHY C JPYTUMH BEIMYUHAMH, BBIUUCIATH

3Ha4YeHUE (PU3NIECKOU BETMIMHBI

11.6

AHanu3upoBaTh (PHU3UYECKHE TPOIECChl M  SBICHUS, HUCIONB3Ys
¢duznueckue 3aKOHBI WM NPUHOUOBL  3akoH Owma,  3aKOHBI
MOCJEA0BATEIBHOIO M MapaJUIeIbHOTO COEJUHEHUS IPOBOJHUKOB,
3akoH J[xoyns — JleHna, 3aKOH 3JEKTPOMAarHUTHOW MHIYKIIMH, 3aKOH
MPSAMOJIMHEWNHOr O PaCIpOCTPAHEHUS CBETA, 3AKOHBI OTPAXKEHUS CBETA,
3aKOHBl ~ IPEJIOMJICHUS  CBETa, ypaBHEHUWE OUHINTEHHA  JAJs
doroddderra, 3aKOH COXpPAHEHHS JHEPTrUU, 3aKOH COXPaHEHHS
HMIIYJIbCA, 3aKOH COXPAaHEHUs JJIEKTPUYECKOrO 3apsla, 3aKoH
COXpaHEHHMs  MAacCOBOIO  4Yucia, IocTyjJatel  bopa,  3akoH
paZMOAKTUBHOIO paclajaa; NOpyd OATOM  pa3jdyaTh CIOBECHYIO
(GOpMyNHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BHIPAKEHUE U YCIOBHUS

(rpaHuLbl, 06JACTH) TPUMEHUMOCTH

11.7

OHpe)Ie.]'ISITB HaIlpaBJICHUEC BCKTOpa HWHAYKIOUKW MAardHuTHOI'O II10JIdA

MPOBOJHUKA C TOKOM, CUJIbI AMIiepa 1 cuiibl JIopeHia

11.8

CTpOI/ITL n  OIMChIBATb I/I306pa)KeHI/Ie, co3gaBacMoC  IINTOCKHUM

3€pKajgoM, TOHKOHM JTMH301

11.9

Brimmonusats OKCIICPUMCHTEI IO UCCICIOBAHUIO (1)I/ISI/I‘~I€CKI/IX SIBJIEHUN U
IIPOLIECCOB C UCIIOJIB30BAHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHUH; NPH
3ToM GOpMYIHpOBaTh TpodieMy (3afady) W THUIOTE3y Yy4eOHOro
OKCIEpUMEHTa,  COOMpaTb  YCTaHOBKY W3  MPEIOKEHHOTO

000py10BaHUsl, MPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OCYH.[CCTBJ'IHTL npsMbI€ W KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘ICCKI/IX
BCJIIMYHH, IIpU 3TOM BLI6I/IpaTB ONTUMAJILHBIA CIIOCO0 HU3MCPCHUSA U

HCIIOJBb30BAaTh U3BCCTHBIC MCTO/AbI OLICHKH HOFpCH.IHOCT@fI H3MepeHPII>i

11.11

UccnenoBarh 3aBUCUMOCTH (DPU3UYECKUX BEJIMYHUH C UCIOJIb30BaHUEM
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NpSMBIX HU3MEPEHUH; TpU OTOM KOHCTPYMpPOBaTb YCTaHOBKY,
(buKCUpoBaTh pe3yabTaThl MOJTYYEHHOW 3aBHUCHUMOCTH (DU3HYECKHX
BEJIMYHUH B BUJE TaONUIl U TpaduKoB, JeaTh BBIBOABI 10 Pe3yJIbTaTaM

HUCCICOOBaHUA

11.12

Cob6nronate mpaBuja 0e30macHOro Tpyda HpH  MIPOBEACHHUH
uccileqoBaHUM B paMKax y4dyeOHOro SKCHepUMeEHTa, YydeOHOo-
UCCJIE0BAaTENbCKON M MPOEKTHON JEATENBHOCTH € UCIOJIb30BAaHUEM

W3MEPUTEIIBHBIX YCTPOMCTB U J1a00paTOpHOro 000pya0BaHUS

11.13

Pemarp pacuérHbie 3amaun ¢ SBHO 33JaHHON (U3MYECKOM MOJAETBIO,
UCTIONB3Ysl (PU3MYECKHe 3aKOHBI U TMPUHIUIBI, HA OCHOBE aHaIH3a
YCIIOBUSL  3a/ladll  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIACIATH
¢dbuznueckue BeNUYUHBI U (HOPMYIIBbI, HEOOXOAUMBIE TS €€ pelieHus,
MIPOBOAUTH PACUYETHI U OLEHUBATH PEAJbHOCTD MOJYYEHHOTO 3HAUCHUS

(bU3MYECKOI BETUIHHBI

11.14

Pemars Kaue€CTBECHHbBIE 3a7a4u: BBICTPaNBaTh JIOTHYECKH
HEMPOTUBOPEUUBYIO IEMOYKY PACCYKACHUW C OMOPOM HA WM3yYECHHbBIC

3aKOHBbI, 3aKOHOMCPHOCTHU U (i)I/I3H‘I€CKI/Ie SABJIICHUSA

11.15

Hcnonb3oBaTh MpU  pEUIEHHH y4eOHBIX 3a7ady  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJNOTHUM JUIl IOUCKA, CTPYKTYpUpPOBAHMUS,
MHTEpPOpETallud M MpPEJCTaBIeHUs y4eOHOW M Hay4dHO-IOMYJSPHOM
uH(pOPMAaLIUHU, TOTYYEHHONW W3 Pa3IMYHBIX HUCTOUYHUKOB; KPUTHUYECKU

AHAJIIU3UPOBATH MMOJTYHACMYHO I/IH(I)OpMaI_II/IIO

11.16

OOBSICHATh TIPUHIMIIBI JCUCTBUS MAalIMH, MPUOOPOB W TEXHHUECKUX
YCTPOMCTB; pa3iuuyaTh YCIOBUS HMX O€30MacCHOrO MCIOJIIb30BAHUS B

IOBCEIHEBHOU KU3HU

11.17

[IpuBomuTH TpHUMEPHI BKJIa/la POCCUUCKUX M 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBACHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHH

11.18

Hcnonb30BaTh TEOpETUYECKHE 3HAHUS 1O (DU3MKE B TMOBCEIHEBHOU
KU3HM I o0ecriedeHus: 0€30MacCHOCTH MPU 00pallleHUH ¢ IpudopaMu
U TEXHUYCCKUMU YCTpOfICTBaMH, Mg COXpPAaHCHHA 3J0POBbIA U

COOJIIO/IEHNSI HOPM IKOJIOTMYECKOTO MTOBEJCHUSI B OKpY Karolleil cpezie

11.19

PaGorath B rpyImie ¢ BBIIOJHEHHWEM PA3IUYHBIX COLMATBHBIX POJEH,
IUTAaHUPOBaTh ~ paboTy  TpyNmbl,  palUOHATIBHO  pachpenemsTh
0053aHHOCTM ¥ IUIAHUPOBATh JIEATENBHOCTH B  HECTaHIApPTHBIX

CUTyalluAX, aJCKBATHO OLCHUBATH BKJAJ KaXIOIro H3 YYACTHHUKOB
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IPYIIBI B pellIeHne paccMaTpuBaeMoi poOIeMsbl

IMPOBEPAEMBIE DJIEMEHTBI COAEP XAHUSA

10 KJIIACC

Kon
pa3iena

Kox nposepsiemoro
3JieMeHTAa

IIpoBepsiemble 3J1eMEeHTHI COIEPKAHMUS

OU3NKA 1 METOAbI HAYYHOI' O IIO3HAHU A

11

®usuka — Hayka o npupone. Hayunsie
METO/IbI MO3HAHMS OKpYXKaruiero mupa. Ponb
JKCIIEpUMEHTa MW TEOpUH B  MpoIecce

NO3HaHUA IMTPUPOBI. BKCHepI/IMeHT B (I)I/I3I/IKC

1.2

MopenupoBanue (GU3HUYECKUX SBICHUUW U
nporeccoB. Hayunsie runote3sl. Ousnyeckre
3aKOHBI M TEOPUH. |'paHULBI IPUMEHUMOCTHU
(bu3mIecKux 3aKOHOB. ITpuHuMn
coorBeTcTBUsl. Ponp u Mecto ¢u3uku B
(hopMUPOBaHWH  COBPEMEHHOH  Hay4dHOM
KapTUHBI MHpa, B MPaKTUYECKON

NEeITEebHOCTH JIIOIEH

MEXAHUKA

2.1

##HHPari#KUHEMATHUKA

2.1.1

MexaHndeckoe ABHKCHUE. OTHOCUTEIIFHOCTD
MEXAaHUYCCKOI'o ABMXKCHUA. Cucrema orcuéra.

Tpaektopus

212

[lepemenienue, ckopocTh (CpeHsisi CKOPOCTb,
MIHOBEHHAasi  CKOPOCTb) M YCKOpEHHE
MarepualbHOW TOUKHM, UX MPOEKIHH HA OCH
CHUCTEMBI KOOp/IMHAT. CnoxeHnue

MIEPEMELICHUH U CII0)KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHEVHOE JIBUKCHUE. I'paduknu
3aBUCUMOCTH KOOpJMHAT, CKOpPOCTH,

YCKOPCHUA, nyTn u MNEPEMCIICHUA
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MaTCpHaHLHOﬁ TOYKH OT BPpECMCHU

914 CBoOoaHOe magieHue. Y CKOpeHue CBOOOIHOTO
o nageHust

KpuBonunerinoe nBuxkeHue. PaBHoMepHOE
IBWKCHWE  MAaTepUalbHOH  TOYKH IO
2.15 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEIHas
CKOPOCTb. [Iepuon 51 4acToTa.

LlenTpOCcTpeMUTENFHOE YCKOPEHHE

TexHuueckue YCTPOMCTBA: CIIUIOMETD,
2.1.6 JIBIDKEHUE CHAPSIOB, IEMHBIE M PEMEHHBIC

nepeaadyun

[IpakTnueckue paboTBhLI. N3mepenune
MTHOBEHHOU CKOpOCTH. Hccnenosanue
COOTHOIICHHS] MEXAY MyTAMHU, MPOHICHHBIMH
TEJIOM  3a  IIOCJIEJOBATEIbHBIE  pPaBHbIE
2.1.7 IIPOMEKYTKH BPEMEHH IIPH PABHOYCKOPEHHOM
JIBU)KEHUU C HAa4daJbHOM CKOPOCTHIO, PABHOM
Hymto. 3ydyeHne NBUKEHUS IapyKa B BSI3KOM
KUAKOCTU.  VI3yueHume  NBMJKEHUs  Tela,

OpOIIEHHOr0 TOPU30HTAIILHO

2.2

#i#HPari#H# IMHAMUKA

[TpuHIMN OTHOCHUTEILHOCTH lanunes.
221 IlepBelii 3akoH Hprorona. HuepuunanbHble

CHUCTEMBI OTCUETA

999 Macca tena. Cuna. [IpuHuun cynepno3uuuu
o cui

Bropoii 3akon HproToHa a1 MatepualibHOM
293 TOYKM B HWHEPUUATIBHOM CHCTEME OTCYETa
(UCO). Tperuit 3axkon HproroHa s

MaTCpHaJIbHBIX TOYCK

3akoH  BcemupHoro  Tarorenus.  Cuna
224 TsoxecTu. [lepBast kocMuueckasi ckopocTs. Bec

TCIa
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2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKONIbKEHUSI M  CHJIa TpPEHUs  IOKOs.
Koaddutment tpenus. Cuna conmpoTUBICHUS

IIpH ABMKCHHUU TCJIa B ) KUJIKOCTHU HUJIN T'a3C

2.2.7

HOCTyTIaTeJ'ILHOC " BpallaTCJIbHOC ABUXKCHUC

a0COJTIOTHO TBEPAOTO TEa

2.2.8

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpAILLECHUS.
[Imedo cuibl. YcimoBus paBHOBECHS TBEPAOrO
tena B UCO

2.2.9

TexHudeckue  yCTpPOMCTBA:  IOALIUITHUKM,

ABUKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckue paboTel. M3yueHune IBUKECHUS
Opycka TO HAaKIOHHOHW TUIOCKOCTH TIOJ
JEWCTBUEM HECKONBKHUX CHil. MccinemoBanue
3aBHCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIHX
B JehopMUpyeMON TpYyXHHE U PE3UHOBOM
oOpasue, OT BEeNUYMHBI HX JedopMaluu.
Uccnenosanue YCJIOBUU paBHOBECHS

TBépI[Ol"O TCJIda, UMCIOIICT O OCh BPAIICHUA

2.3

###HPar#H#3AKOHBI COXPAHEHI A B MEXAHUKE

I/IMHyJ'IBC MaTepHaHLHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepuaibHbIX ToueK. MMmynbc cuiasl u
M3MEHEHUE UMITYJIbCA TEJa
232 3akoH coxpaHeHuss wumnyisca B HCO.
s PeaktuBHOE nBHKEHHTE
2.3.3 PaGora cuitbt
234 MOIIHOCTD CHIBI
235 Kunernueckas 3Heprusi MaTrepuaibHOM TOYKH.
o Teopema 0 KHHETUYECKOW SHEPTUH
[lTorenumansHas dsHeprud. lloreHnmanbHas
2.3.6 SHEprus YIIPyro e OpMUPOBAHHOM

IMPYXUHBI. IToTrenuanbHas OHEprus TCjia
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BOJIHM3U MMOBCPXHOCTH 3emn

HOTGHHI/I&HBHBIC N HCTIOTCHIIMAJIbHBIC CHIJIBI.

CBs3b pa6OTBI HCIIOTCHUHMAJIBHBIX CHII C

2.3.7 N3MEHEHUEM MEXaHUYECKOU SHEpruun
CHCTEMBI TEJL. 3aKkoH COXpaHEHUs
MEXaHUYECKON SHEPTUU

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHUS

2309 TexHuueckne ycTpOHCTBA: IBM)KEHHE DAaKeET,

o BOZIOMET, KOIIEp, IPYKUHHBIN MUCTOIET

[Ipaktuyeckue paborbl. HM3ydyeHue cBs3U

2310 CKOpOCTe Tel Tpu HEYNpyroMm yiape.

UccnenoBanne cBsiz3u  paboOThl  CHIIBI  C

H3MEHEHHEM MEXaHHYCSCKOU OHEpPIruu TCiia

3 MOJIEKVYJIAPHAA ®U3UKA U TEPMOJMHAMUKA
#H#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU

OcHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-

KHUHETHYECKOU TEOpHH. bpoynosckoe
31 npwkenue. Juddys3us. Xapakrep IBUKEHUS

1 B3aMMO/IEHCTBUS YacTHI] BELIECTBA

Monenu cTpoeHusi ra3oB, JKUIKOCTEH U
3.12 TBEPABIX Tel U  OOBSICHEHHE CBOMCTB

BEIIECTBA HA OCHOBE 3THX MOJIeel

Macca wmomekyn. KomnnuectBo BemiecTsa.

3.1 313 [TocTostHHas ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u €€
314 m3mepenue. llkana remneparyp Llenscus

Monens  upeanpHoro  raza.  OCHOBHOE
3.15 YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON

TEOPHUH HJICATBHOIO ra3a

AbcomoTHas TemIeparypa Kak Mepa cpeaHei
3.1.6 KMHETUYECKOW YHEPIUH TEIUIOBOTO JBUKECHUS

yactuil raza. [lIkana temmneparyp KenbBuna
3.1.7 VYpaBnenne Knaneiipona — Mennaeneesa.
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3akoH /lanpTOoHa

3.18

I'azoBbie 3akoHBI. M30mpo1iecchl B HA€ATbHOM
rase ¢ NOCTOSHHBIM KOJINYECTBOM BEIECTBA:

n30TepMa, U30X0pa, n3odapa

3.19

Texnuyeckre  yCTpOWCTBAa:  TEPMOMETD,

6apomeTp

3.1.10

[IpakTnueckue pabotsl. 3MepeHune macchbl
BO3JyXa B KJIacCHOM KoMHaTte. McciaenoBanue
3aBUCHUMOCTH MEXY napaMmeTrpamu

COCTOSAHUA pa3pCKCHHOI'O ra3a

3.2

OCHOBbBI TEPMOJAMHAMUIKN

3.21

TepMO,I[I/IHaMI/I‘IeCKaH CHUCTEMA. BHYTpeHHSIH
OHCPIruAa TCpMOIlHH&MH‘-ICCKOﬁ CUCTEMBbI H

Ccoco0bl €€ U3MEHEHUS

3.2.2

KonuuectBo Temnorsl U padora. BHyTpeHHsis

OHCPIrusa OAHOATOMHOI'O HACAJILHOI'O Ira3a

3.2.3

Buzapl Temmonepenaun: TEIIONPOBOIHOCTD,
KOHBEKIUsA, u3inydeHue. TermnoéMKocTh Tena.
VnaenpHasg TEINIOEMKOCTL BemecTBa. Pacuér

KOJIMYCCTBA TCINJIOTHI IIPH TCILIOIEPEaAYC

3.24

[IepBbrii 3aKO0H TEPMOJINHAMUKH.
[IpumeHenne IIEpBOro 3aKOHAa
TEPMOAMHAMUKH K M30IPOLECCaM.

I'paduueckast nuaTepIpeTalys padoThl rasa

3.2.5

TennoBeie MamuHbl. [IpUHIUOBI  AEUCTBUS
TEIUIOBbIX MamuH. [Ipeobpa3zoBanust sHEpruu
B TEIOBbIX MamuHaX. Kosddumment
nonesHoro  geiictBus  (manee —  KIIJ)

teruioBor MamuHbl. [{uki Kapao u ero KIT/]

3.2.6

Bropoii 3aKO0H TEPMOJAUHAMUKH.
HeobpatumocTts  mponeccoB B IPUPOJE.
TenoBele  JBUTATENH. DKoJoruyeckue

HpO6HeMBI TCINIOOHCPICTUKHA
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TexHnuueckue yCTpoOlcTBa: JIBUTaTEIb
3.2.7 BHYTPEHHETO CrOpaHusl, OBITOBOIA
XOJOJWIIbHUK, KOHIUIIHOHED
328 [Ipaktuyeckue padotTel. 3Mepenue yaenbHoH

TETUIOEMKOCTH

###Par### AT PET'ATHBIE COCTOSHN S BEILIECBA. ®A30BBIE

IMEPEXO/IbI
[TapooOpazoBanue u koHaeHcanus. Mcnapenue
331 51 KUIICHHUE. VY nenvHas TEIUIOTa
- apooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYypPbl
KHUIIEHUSI OT J1aBJICHUS
332 AOcComoTHasT W OTHOCHUTENIbHAs BIIAXHOCTh
s Bo3ayxa. HachllieHHbIM nap
Teépmoe  Teno. Kpucramnuueckue  u
33.3 amop(dHBIe Tema. AHHW30TPONHSI CBOWCTB
3.3 o KPUCTAJIOB. Kunkue KpUCTAJLIIBL.
CoBpeMeHHbIE MaTepHalIbl
334 [InaBneHne W KpuCTAIM3aUMs. Y IenbHas
o TeruioTa miasienus. Cyonumanus
3.3.5 VYpaBHeHHE TerI0BOro OamaHca
TexHU4ecKkue YyCTpPOWCTBA: THUIPOMETP W
336 TICUXPOMETP,  KaJOpUMETP,  TEXHOJOTHH
o MOJIYYEHHS] COBPEMEHHBIX MaTepuaIoB, B TOM
YHUCJie HAHOMAaTEePUaIOB, U HAHOTEXHOJIOTUU
33.7 [IpakTuueckue paboTHI. N3mepenne
o BJIQYKHOCTHU BO3/1yXa
4 OJIEKTPOIMHAMUKA
#H##Par### O JIEKTPOCTATUKA
411 DnekTpu3anus Ten. JNeKTpudeckui 3apsia. Jlsa
o BU/JIA DJIEKTPUUECKUX 3apsi/IOB
4.1
[IpoBonHMKH, JUAJIEKTPUKU u
4.1.2
MOJIYITPOBOJTHUKH
4.1.3 3aK0H COXPAHEHHS JICKTPUUECKOTO0 3apsiaa
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414

BsaumoneiictBue 3apsa10B. 3akoH Kynona

415

DJIEKTpUYECKOE  TIOJE. Hanpsix€anocTts
3JIEKTPUYECKOT O TOJIAL. [IpuHuun
cynepno3uuuu.  JIMHUM — HanpsHKEHHOCTH

QJICKTPHUYCCKOTI' O IMOJIA

4.1.6

PaGora cun QJICKTPOCTATHYCCKOI'O  IOJIA.

ITorennuain. PasHoCTh TOTEHITNAIIOB

4.1.7

[TpOBOHUKU W JUAJICKTPUKU B TOCTOSHHOM
JJIEKTPUYECKOM  mone.  Jludnmekrpudeckas

IIPOHUITACMOCTD

4.1.8

ONeKTPOEMKOCTD. Konpnencarop.
DNeKTPOEMKOCTh IUIOCKOTO  KOHAEHCATOPA.

DHeprus 3apsHKEHHOT0 KOHEHCaTopa

4.1.9

TexHudyeckue  ycTpOWCTBA:  3JIEKTPOCKOI,
3JEKTPOMETpP, AJIEKTpOCTaTUYeCcKas 3allluTa,
3a3eMIIEHUE AJIEKTPONpPUOOPOB, KOHAECHCATOP,

KCEPOKC, CTPYHUHBIN IPUHTED

4.1.10

[IpakTuueckue paboTHI. N3mepenne

BHCKTPOéMKOCTI/I KOHACHCATOpa

4.2

HHPar##H#IIOCTOSIHHBIN DJIEKTPMUECKUI TOK. TOKU B

PA3JIMYHbIX CPEJAX

VcaoBus CymICCTBOBaHUA IIOCTOAHHOI'O

42.1 AJIEKTPUYECKOro Toka. Mctounuku Toka. Cuna
ToKa. ITocTOsSHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma 115t ydacTka memnu
423 DJIEKTPUYECKOE COMPOTUBIICHUE. Y IEIbHOE
o CONPOTHUBJICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napajuieNbHoe,
o CMENIaHHOE COSMHEHNE TPOBOTHUKOB
Pabora snekrpuueckoro Toka. 3akoH Jxoyms
425
— Jlenna
4.2.6 MOoIIHOCTD IEKTPUYECKOr0 TOKA
4.2.7 anekTponaBrkymias cwia (manee — DJC) u




59

BHYTpPEHHEE COMPOTHUBIICHUE HCTOYHHUKA TOKA.
3akoH Owma g TOJNHOM  (3aMKHYTOM)

anexkTpuyeckoi nenu. Koporkoe 3aMbikanue

4.2.8

DneKTpoHHas IIPOBOJUMOCTD TBEPABIX
METAJIJIOB.  3aBUCUMOCTb  COIPOTUBIICHUS
METAJIJIOB oT TEMIIEPATypBI.

CBepxnpoBoIuMOCTb

4.2.9

DJIeKTpUYECKHil TOK B Bakyyme. CBoiicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoIHUKH. CobOcTBenHas u
npUMecHas MPOBOAUMOCTh
noxynpoBogHUKoB. CBoOICTBa P-N mepexona.

[TomynpoBOIHUKOBBIE TPHUOOPHI

4211

:‘)J'IGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIMUTAX.
9JI€KTpOJII/ITI/I‘-I€CKa$I Jucconuanus.

DIIEeKTPOIIn3

4.2.12

DIIEKTpUYECKUN TOK B rasax.
CaMOCTOITENbHBIE M HECAMOCTOSITEIbHBIA
pa3psa. PazmuuHble THUIBI CAMOCTOATEIBHOTO

paspsiaa. Monuus. [1nazma

4.2.13

TexHuueckue  yCTpOMCTBA: aMIepmerp,
BOJIBTMETP,  PEOCTaT, HCTOYHUKUA  TOKa,
3JICKTPOHArPEBATENIbHBIC npudopsl,
3JIEKTPOOCBETUTEIBHBIE IPUOOPHI, TEPMOMETP
COIPOTUBJIECHUS, BAaKyyMHBII JHon,
TEPMUCTOPBI " (oTOpE3UCTOPHI,

HOHynpOBO,[[HHKOBLIﬁ AUoA, ralJbBaHHMKa

4.2.14

[IpakTuueckue paboTHI. N3yuenne
CMELIaHHOTO COeTMHEHUS PE3UCTOPOB.

N3smepenne OJIC ncrouHuMka TOKa U €ro
BHYTpPEHHEro conpoTusieHus. HabmoneHnue

JIIEKTPOITH32
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Kon
pa3nena

Koanposepsiemoro
3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTHI COIEPKAHUS

4

OJIEKTPOAMHAMUKA

4.3

#HHPar##H#MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAA MHAYKLIA

43.1

ITocTostHHEIE MarHuthl. BsaumoneicTBue

IIOCTOAHHBIX MarHuTOB

4.3.2

MaruuTtHOoe mione. Bekrtop MarHuTHOH
UHAYKIUW.  [lpuHIMOD  Cymeprno3uiinm.
Jluaum marauTHOM uWHAYyKIUU. KaptunHa
JMHUA  MAarHuTHOW  MHAYKUUMU  TOJA

IIOCTOAHHBIX MarHuTOB

4.3.3

MaruutHoe mojne NPOBOJHUKA C TOKOM.
KapTtuna nuHUil mons AJMHHOTO MPSMOTO
MPOBOJHUKA W 3aMKHYTOIO KOJbIEBOTO
IPOBOJHMKA, KATyIIKM C TOKOM. OIBIT
Opcrena. BzaumoaeiicTBie IpoBOIHUKOB C

TOKOM

4.3.4

Cuna Amniepa, €€ MOYJIb U HAalIPaBJICHUE

435

Cuna JlopeHia, €€ MOJyJIb U HaIllpaBJICHUE.
JIBmkeHue  3apsSyKEHHOW  YacTUIbl B
OTHOPOJHOM MarHuTHoM Tmone. Pabora

cuibl JIopeHna

4.3.6

SIBnenue BHCKTPOMaFHHTHOﬁ HHAYKOUH

4.3.7

IToTok BeKTOpa MarHUTHOW MHIYKIIMH

4.3.8

O/1C nHayKuMu. 3aKOH JIEKTPOMarHUTHON

nHayknun Papanes

4.3.9

BuxpeBoe »anextpuueckoe mome. IJC
WHAYKIUNN B TPOBOJHUKE, IBUKYIIEMCS
HOCTYIaTEeIbHO B OTHOPOAHOM MarHUTHOM

IoJjie

4.3.10

ITpaBuito Jlenna

4.3.11

NHaykTMBHOCTD. SIBIIEHHE CAaMOWMHIYKIIUU.
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OJ1C camonHyKIIMN

9Hepr1/1;1 MAaroiMuTHOIO IIOJA KaTYHIKH C

4.3.12
TOKOM
4.3.13 DJIEKTPOMArHUTHOE MOJIE
TexHuueckne  yCTpOMCTBA:  IOCTOSIHHBIC
4314 MAarHMThbl, AJIEKTPOMAarHuThl,
AIIEKTPOJIBUTATENb, YCKOPUTEIH
AIIEMEHTAPHBIX YACTHULl, UHAYKIIMOHHAS [1€9hb
[TpakTuueckue paboTHI. N3yuenue
MarHUTHOTO TIONS KATYIIKM C TOKOM.
4.3.15 UccnenoBanre A€UCTBUS  MOCTOSHHOTO

MarHurTa Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUSA BHCKTpOMaFHPITHOﬁ HHAYKOUA

KOJIEBAHUMA 1 BOJIHBI

5.1

#HPartHMEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Komnebarenpuas  cucrema. CBoOOIHEBIE
KoyicOaHus. ['apMOHHYECKHE KOJIeOaHMS.
[lepron, wyacrora, ammauTyna u ¢dasa

KoJIeOaHmii

5.1.2

IIpyxuHHBI MasTHUK. MartemaTudyeckui

MasiTHHUK

5.13

YpaBHEHHE TapMOHUYECKHX KOJIEeOaHMHIA.
Kunemaruueckoe " OUHAMHUYECKOE

OIMCaHUE KOJIE0ATEILHOIO IBHKEHUS

5.14

IIpespamenue JHEpPruu npu
FapMOHHUYECKUX  KOJIEOaHUsX. Cas13p
aAMIUTATYJIbI KoJIeOaHuit HUCXOIHOU
BEJIMYMHBI C aMIUIMTyJaMH KojeOaHuil eé

CKOPOCTH U YCKOpPEHUS

5.15

KonebGarensubiit  koHTyp.  CBOOOMHBIE
AIIEKTPOMATrHUTHBIC KoseOaHus B
UJCATBHOM  KojeOaTenmbHOM  KOHTYpE.

Awnanorus MCXKAY MCXaHUYCCKMMU U
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SJICKTPOMAarHuTHbIMU KOJICOaHHUSIMU.

®opmyia Tomcona

5.1.6

3akoH COXpPAaHCHUSA SHEPIrUr B HUJACAJIbBHOM

KoJIe0aTeIbHOM KOHTYpE

5.1.7

BbIHy)X/IeHHbIE MEXaHUYEeCKHE KoseOaHuUs.
Pe3onanc. Pe3onancHas KpHBasl.
BeiHyx1eHHBIE AJIEKTPOMArHUTHBIE

Kose0aHusl.

5.1.8

[Tepemennbiii  Tok.  CuHYycOMOANbHBIN

IIEPEMEHHBIN TOK.

519

MormHoCTB IIEPEMEHHOT' O TOKA.
AMIUIMTYHOE M JIEHCTBYIOIIEE 3HAYEHUE

CHJIBI TOKA 1 HAIIPSKCHUA

5.1.10

Tpancdopmatop. [IponsBoacTBo, nepenaya
U TNOTpeOJIEHUE HIIEKTPUUYECKON HHEPIUH.
DKOJIOTUYECKUE PUCKHU IMPHU MPOU3BOJICTBE
AEKTPUYECKON SHEpPrHUHN. Kynberypa
UCIIOJIb30BaHUs AJIEKTPO3HEPTUU B

IOBCEIHEBHON KU3HU

5.111

TexHuueckne ycTponcTBa: celicmorpad,
AJIEKTPUYECKUI 3BOHOK, JINHAWU

JJIEKTpoIepeiad

5.1.12

[Ipaktnueckue pabotel. MccnenoBanue
3aBHCHMOCTH TIEpUO/a MaJbIX KOJeOaHH
rpy3a Ha HUTU OT JJUHBI HUTH U MAacCChI
rpy3a. MccnenoBanue nepeMEHHOr0 TOKa B
LeNu U3 IOCJIENOBATEIbHO COEAUHEHHBIX

KOHJICHCATOpa, KATYIIKU U PE3UCTOPa

5.2

###PartHHH#MEX AHUYECKUE 1 DJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

MexaHuuecKue BOJTHBI, YCIIOBHUS
pactipoctpanenus. Ilepuon. Ckopocthb
pacnpocTpaHeHuss W JJIMHA  BOJHBI.

[Tonepeunble U MPOJOIbHBIE BOIHbI
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5.2.2

#H#Par### Nutepdepenuust u nudpakuus

MEXaHUYCCKUX BOJJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['pOMKOCTh 3ByKa.

Bricora Tona. TemOp 3ByKa

5.24

DJIGKTPOMarHUTHbIE  BOJHBI. Y CJIOBUS
M3IIy4eHHUS]  DJIEKTPOMATrHUTHBIX  BOJIH.
B3aumuas opuentanus BexktopoB E, B u v

B AJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.25

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJIH:
OTpa)keHUE, IPEeIOMIIEHUE, MNOJsSpHU3aIus,
mudpakius, uHTepdepenuus. CKoOpocTh

SJICKTPOMAruiuTHBIX BOJIH

5.2.6

[IIxana AJIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne >IEeKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHH PaauocCBA3N MU TCICBUIACHUS.
Paguomnokarusi. 3J'IeKTpOMaFHI/ITHOC

3arpsi3HEHHE OKPYIKAIOIIEH CpeIbl

528

TexHu4eckrue YCTpPOWCTBA: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, YJIbTPa3ByKOBast
TUAarHOCTUKAa B TEXHUKE W MEJIUIIMHE,
pagap,  paauONpUEMHHUK, TEJIEBU30D,

anTeHHa, Tenedon, CBU-neuyn

5.3

##HHParH#OIITUKA

5.3.1

IIpsiMOnuHENHOE pacHpOCTpaHEHUE CBETa

B OJIHOpOJHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTpPAKECHUS
csera. Iloctpoenne n300paKeHN B IIOCKOM

3epKajie

5.3.3

[penomiieHne cBeTa. 3aKOHBI TPETOMIICHHS
cBera. AOCOIIOTHBIA [I0Ka3areib

MMPCIIOMIICHH A

5.34

Ilomoe BHYTPEHHEE OTpaXKEHUE.
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Hpe,[[CHBHBIﬁ Yroj MOJIHOI'O BHYTPCHHETO

OTpaXKeHUs

5.35

Hucnepcust  cBera. ClOXHBIM  cOCTaB

oenoro cera. LlBer

5.3.6

Cobuparoniyie ¥ pacceuBarolIne JIUH3bI.
Toukast nuH3a. DOKYCHOE PACCTOSHUE H
OoInThu4YccKas cujia TOHKOU JIMH3HI.
[TocTpoenune n3o0paxeHuii B COOMparOmux
U paccewBaromux JmH3ax. Dopmyna
TOHKOW JIMH3bL. YBEJIMYEHHUE, JaBaeMoe

JIMH30M

5.3.7

Hpenenm MMPUMCHUMOCTHU T GOMCTqueCKOﬁ

OIITUKH

5.3.8

WUntepdepenmuss  cBera.  KorepeHTHbIe
MCTOYHUKH. YcnoBus HaOII0 IeHUs
MaKCUMYMOB " MHUHHMYMOB B
UHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX

CI/IH(i)a?:HBIX KOI'€pCHTHBIX UCTOYHUKOB

5.3.9

Hudpakmuss  cBera.  udpakumonHas
pemérka. YcinoBue HaONIOACHUS TIaBHBIX
MaKCUMYMOB npu NaJeHUuU

MOHOXpPOMAaTUYCCKOIro CB€Ta Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

[Tonapusanus ceera

5.3.11

TexHuyeckue yCTpOMCTBAa: OYKH, JIyTa,
doroanmapaT, NPOCKIIMOHHBIA ammapar,
MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHAsI
OIITHKA, T paKMOHHAS peréTka,

IoJsIpou

5.3.12

IIpaxkTHueckue paboThI. N3mepenue
nokasaress npesomwsieHus. MccienoBanue
CBOWMCTB  M300pakKeHMH B  JIMH3aX.

Habmroienne mucnepenu cBera
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BJIEMEHTEI CIIEHUAJILHOM TEOPUU OTHOCUTEJILHOCTU

6.1

['paHunbl TPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKH. [TocTynarel TEOpPUH
OTHOCHUTCIIbHOCTH : WHBAPHUAHTHOCTb
MOJyJII CKOPOCTH CB€Ta B BaKyyMe,

MIPUHIMI OTHOCUTEJIbHOCTH DWHIITEHHA

6.2

OTHOCHUTEIILHOCTD OJIHOBPEMEHHOCTH.
3amemieHHne BpPEMEHH M COKpalleHHue

JUINHBI

6.3

DHEprus U UMITYJIbC CBOOOIHON YaCTHIIbI

6.4

CBs3b Macchl C JHEpPTUed M HMITYJIbCOM
CBOOOJTHOM YacTHUIIBl. JDHEPrUs TMOKOs

CBOOOIHOI YaCTHUIIBI

KBAHTOBAS ®U3MKA

7.1

##Par###JIEMEHTBI KBAHTOBOU OITTUKU

7.11

®ortonbl. Dopmyna [lnanka cBA3u YHEPTUU
dboroHa C ero dactoTod. OHeprus

UMIYNbC (OTOHA

7.1.2

OTtkpbITHE U UccieaoBanue Gortodrddexra.
Ombitet AI. Cronerosa. 3aKOoHBI

dorodddekra

7.1.3

YpaBHeHue OHHIITEHA TS
dororddexkra. «Kpacnas TPaHUIIA»

dororddexra

714

HaBnenue ceera. OnbiTel [1.H. JleOGeneBa

7.15

XUMHYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckne yCTpoicTBa: (HOTODIIEMEHT,
dboTomaTImK, COJIHEUHAas Oatapes,

CBETOIHOT

7.2

CTPOEHUE ATOMA

7.2.1

Mounens atroma Tomcona. ONIbITEI
Pesepdopaa mo ncciaeqoBaHUIO CTPOCHHS

aToMa. HJ'IaHCTapHaﬂ MOZACIb aToOMa
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7.2.2

IToctynatsl bopa. N3nyuyenue u
norionieHne (OToHOB IMpH  Tepexone
aToMa C OJHOrO YpPOBHS DSHEPIMM Ha
npyrou. Buapl ciektpoB. CriekTp ypoBHEH

9HEPIrur aToMa BOAOpOaa

7.2.3

BonHoBrle cBoiicTBa vactull. BOJHEI e
bpoitns. KopnyckynsapHo-BOIHOBOI
nyanu3Mm.  Judpakuus NEKTpOHOB  Ha

KpHUCTajlax

7124

CroHTanHOe U BBIHYXKJICHHOC H3JIYUCHHUC.

YCTpOoHCTBO M IPUHITKIT PabOTHI J1azepa

7.25

TexHu4ecKkre yCTpOMCTBA: CIEKTPAIBHBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN

KOMIIBIOTED

7.2.6

[Tpaktuyeckue  paborel.  Habmiogenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronpl HaOMIOAEHUS U PETHCTPALUH

9JICMCHTAPHBIX YaCTUILL

7.3.2

OTKpBITHE  PAIUOAKTUBHOCTH.  OTBITHI
Pesepdopna mo ompeneneHuio cocraBa
pamgvoakTuBHOTO wm3nmydeHus. CBoiicTBa
anbda-, Oera-, raMMa-u3IydeHus. Biusiane

PaanOaKTUBHOCTH HaA JKHMBbBIC OPraHN3MbI

7.3.3

OTkpplTUE  OPOTOHA W HEUTpOHAa.
Hyxnonnas monens sinpa [eitzenGepra —
NBanenko. 3apsa siapa. MaccoBoe 4uCIo

anpa. M3ororsl

7.3.4

Anbda-pacna. DNeKTPOHHBINA u
MO3UTPOHHBI  Oera-pacman.  ['amma-
U3ITy4eHHE. 3aKOH  paJMOAKTUBHOTO

pacmana

7.3.5

3Hepr1/151 CBA3U HYKJIOHOB B AApe.
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SAnepubie cuibl. Jledhekt maccsl siipa

7.3.6

Anepnsie peakuuu. JleneHue MW CHUHTE3

anep

7.3.7

SAnepHsiit peaxTop. TepMosiiepHbIi
cunte3. [lpobrembl ¥  MEPCHEKTUBBI
SAIEPHOM  DHEPreTUKU.  IJKOJOTHYECKHUE

ACIICKThI ﬂI[CpHOfI OHCPICTUKHU

7.3.8

OnemeHTapHple  yacTulbl.  OTKpbITHE
[IO3UTPOHA. @yHIaMEHTAIIbHBIE

B3aUMOJIEUCTBUS

7.3.9

TexHuueckue  yCTpOMCTBA:  JIO3UMETP,
Kamepa BuibcoHa, sAIepHBI  peaxkTop,

aToMHast OomOa

7.3.10

[Ipaktnueckue paborel. MccnenoBanue
TPEKOB YaCTHII (o TOTOBBIM

dotorpadusim)

OJIEMEHTBI ACTPOOU3UNKU

8.1

Bun 3Bé3mHoro neba. Co3Besnusi, spKue

3Bé3Z[I)I, IIJIaHETHhI, UX BUIUMOC IBHUKCHHUC

8.2

Conueunass cucrtema. IlnaneTsl 3emMHOMN
rpynnbl.  [DmaHeTbl-THraHTBl M HX
CIIYTHUKH, KapJIMKOBBIE IIJIaHEThl. Maisble

Testa COMHEUHON CUCTEMEI

8.3

Connane, d¢orochepa wu  armocdepa.

ConzevyHast aKTUBHOCTD

8.4

WcTtounuk sHeprun CosHIa U 3BE31

8.5

3BE3/bl, HUX OCHOBHBIE XAPAKTEPUCTHUKHU:
Macca, CBETUMOCTb, paauyc, TEMIIEpaTypa,
170:¢ B3aMMOCBSI3b. Hwnarpamma
«CHEKTpaNbHBIM  KJIACC —  CBETHMOCTHY.
3BE3Mbl  TJIABHOM  MOCIEAOBATEIBLHOCTH.

3aBUCHUMOCTh «Macca — CBETHUMOCTBY» IS

3B&3]] TTIaBHOM MOCIIEJOBATEILHOCTH
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8.6

HH#HPar###BuyTpeHHee  CTpoeHHe  3BE3NL.
CoBpemeHHbIE HPEACTaBICHUSA 0
NPOUCXOKICHUH ¥ dBomormy  ConHIa o

3BE3[. DTaIlbl )KU3HU 3BE3.1

8.7

Mneunsiii  Ilyre — Hama T'amakTtuka.
CnupanbHas CTPYKTypa lNanmaktuku,
pacnpeneneHue 3BE31, Ta3a U IBUIN.
[Tonoxxenne wu paBwxkenue ConHuoa B
lamaktuke. Ilmockass wu  cdepuueckas

OJICUCTEMEI | aTaKTUKHA

8.8

Tuner ramaktuk. Paguoranaktuku H

KBa3apbl. UEpHBIE IBIPHI B Apax rajJakTUK

8.9

Bcenennada. Pacmupenue — BceeneHHom.
3akon XaOOma. Paz0eranue rajlakTHK.
Bospact u pamuyc BcenenHoi, Teopus
bonpmioro B3peiBa. Mogens  «ropsiuei

BcenenHoi». PenukroBoe n3nyyeHue

8.10

Macmrabnass  cTpykrypa  BceneHHOM.
Meraranaktuka. Heperménnbsie mnpoOiemsbl

ACTPOHOMHH
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

VYuebnuk: @usnka. 10 knacc, I'.J.Mskumes, b.b.byxosues, H.H.Corckuii, 7-¢ u3j.-
M. IIpocsemenue, 2020

YueOnuk: @usuka.l1 knacc, I'.SI.Mskumes, b.b.byxosues, B.M.Uapyrun,8-e uz.-
M.:IIpocsemienne,2020

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIa
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CN6 reroy «OnuMnuiickue Hagexabl», MunaeHko Butanuit FeHHaabesnY 07.10.25 11:42 (MSK) MNpocTas noanucb



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

