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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢gu3uke 6a30BOro ypoBHS Ha ypOBHE CpPEIHEr0 OOIIET0 00pa30BaHMs
pa3paboTaHa Ha OCHOBE TIOJIOKEHHI U TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS
OCHOBHOM 00pasoBartesibHOM nporpammsl, penctaBieHHbix B ®I'OC COO, a taxxke
c yuérom ¢enepanbHOW paboyeil nporpaMMbl BOCHHMTAaHUS M KOHIENIHU
npenofaBaHus yueOHoro mpeamera «duszmka» B 00pa30BaTeIbHBIX OpraHU3AIUIX
Poccuiickoii @enepannu, peann3yronmX OCHOBHbIE 00pa30BaTENIbHbIE TPOTPAMMBI.
Copepxxanne mporpamMmbl 1Mo (pu3MKe HampaBiIeHO Ha (OPMHUPOBAHHE €CTECTBEHHO-
Hay4YyHOW KapTuHbI Mupa oOydaromuxcst 10—11 kinaccoB npu oOyueHuu ux pU3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITENbHOCTHOTrO mnonaxoja. Ilporpamma mo
¢usuke coorBeTcTBYeT TpeboBanusM PI'OC COO k miIaHUPYEMBIM JTHYHOCTHBIM,
MPEAMETHBIM M METANpeIMETHBIM pe3yibTaTaM OOYy4YeHHUsS, a TaKKe YUYUTHIBAET
HEOOXOAMMOCTh pealu3allid MEXIPEIMETHBIX CBsi3ed (U3MKU C €CTECTBEHHO-
Hay4YHbIMU y4€OHBIMU NpeAMeTaMU. B Hell onpenensitoTCsl OCHOBHBIE 1I€JIM U3YUYEHUS
¢u3MKM Ha YpOBHE cpenHero ooiiero oOpa3oBaHMs, IJIAHUPYEMbIE PE3YyJbTaThl
OCBOEGHUS Kypca (PU3MKHU: TUYHOCTHBIC, METaIpeIMETHbIC, TPEAMETHbIE (Ha 6a30BOM
YpOBHE).

[TporpamMma no pu3sMKe BKIIOYAET:

. IUTAHUPYEMBbIE PE3yNbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B TOM
YyCIIie MPEAMETHBIE PE3YNIbTAThI IO ToAaM O0y4EHHS;

. coJiepkanue yueoHoro npeamera « Pu3nka» Mo rojgam o0ydeHusl.

du3uka Kak Hayka O HauOosiee OOIMX 3aKOHAX MPUPOJBI, BBICTYMAas B KaueCTBE
y4eOHOro mpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHHUN 00
okpyxatomeM wmupe. UIKoapHBIH Kypc (U3MKM — CHCTEMOOOpa3yrolui i
€CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (DHU3HUECKHE 3aKOHBI JIEKAaT
B OCHOBE IMPOILIECCOB U SIBICHH, M3yYaeMBbIX XUMHEH, OHOIOTHel, (u3nIecKoi
reorpaduei u actpoHomuen. Mcnoap3oBaHue U aKTUBHOE MPUMEHEHHUE (PUBNYECKUX
3HAaHUU ONpENENIeT XapaKTep U Pa3BUTHE Pa3HOOOpa3HbIX TEXHOJOTHM B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, IOJYYEHHsS HOBBIX MaTEpUAIIOB C
3aJJaHHBIMU CBOMCTBaMHU M JApyrux. M3yueHne (u3MKu BHOCHUT OCHOBHOW BKJIAJ B
dbopMHpOBaHHE  €CTECTBEHHO-HAyYHOW  KapTHMHBI MHUpa  OOydYarommxcs, B
(dopMHpOBaHHE YMEHUN NPUMEHSATh HAay4HbI METOJ MO3HAHMSA IPU BBINOJIHEHUU
UMU Y4EOHBIX UCCIIEIOBaHUII.

B ocHOBy Kypca QuU3MKHU AJi1 YPOBHS CpPEHEr0 O0IIEero oOpa3oBaHus MOJOKEH P
UJel, KOTOPbIE MOYXHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBHM C HEW Kypc SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COJIEPKUT MaTepuan U3 BCEX Pa3fesioB (PU3MKH, BKIIIOUAET Kak
BOMPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.



Hoes eenepanuzayuu. B cooTBETCTBUM ¢ HEW maTepual Kypca GU3MKH 00beIUHEH
BOKpYr (¢u3nueckux Teopuid. Benymum B Kypce sBisercss (OpMHUpPOBaHHE
IPEICTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEIIECTBE U MOJIE.

Hoes  cymanumapuzayuu. EE  peamusanus IOpeanojaraeT  UCIOJIb30BaHUE
I'YMaHUTAPHOTO NOTEHIHaIa (PU3UUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(GuU3MKH C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U
HKOJIOTMYECKUMU TPOoOIIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢usumku mnpennojaraeT 3HaAKOMCTBO C
IIUPOKAM KPYTOM TEXHHYECKUX M TEXHOJOTHYECKUX MPHIOKECHUNA H3YYCHHBIX
TEOPUH U 3aKOHOB.

Hoesn sxonocuzayuu peannsyeTcsl MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEpKaHUS,
HOCBSILEHHBIX 3KOJIOTMYECKMM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH U TEXHOJOTHH, a Takke OOCYKICHHs MpoOJIeM palioOHAIBEHOTO
MPUPOIOTIONB30BAHUS U IKOJOTUIECKON O€30MacHOCTH.

Crep>XHEBBIMU  DJIEMEHTaMU Kypca (U3MKM Ha YPOBHE CpEAHEro OOIIero
oOpa3oBaHMs SBJIAIOTCS (u3nueckue Tteopuu ((HOpMHUpPOBAHHME TPEACTABICHUN O
CTPYKType MOCTpOCHHs (PU3HUECKON TeopuH, poiau (PyHAAMEHTaIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPHUPOJE, TPAaHUIAX MTPUMEHUMOCTH
TEOPHI, V151 ONIMCAHUSI €CTECTBEHHO-HAYUYHBIX SIBIIEHUN U IIPOLIECCOB).
CurcTeMHO-eSTEIbHOCTHBIN MOJAX0A B Kypce (DHU3UKU peanu3yercs Npexae BCEro 3a
CU€T OpraHU3alUu YKCIEPUMEHTAIBHON JesITeIbHOCTH o0yvatomuxcs. s 6a3oBoro
YpOBHS Kypca (HU3MKM — OTO HCIOJIB30BAHHWE CHCTEMBbl  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX AKCIIEPUMEHTOB M JIA0OPATOPHBIX PabOT, KOTOPHIE B IPOrpPAMME
no Qu3uke OOBEAMHEHBI B OOIIMI CIHCOK YYEHWYECKUX MPaKTUYECKUX paboT.
Boigenenue B yka3aHHOM IepedyHE JIaOOpaTOpHBIX pPAa0OT, MPOBOJUMBIX IS
KOHTPOJII M OLEHKH, OCYILECTBISETCS Y4aCTHHKaMHM 0Opa30BaTENIbHOTO Mpoliecca
UCXOs U3 0COOEHHOCTEHN MIaHUPOBAHUS U OCHAIEHUS KaOuHeTa ¢usuku. [Ipu sTom
o0ecreynBaeTcsl OBJIAJIEHUE OOYYAIOIMMHUCS YMEHHSIMHU MPOBOJUTH KOCBEHHBIE
U3MEPEHMs], HUCCIIEOBaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH M IOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHue yAenseTcsl pelieHn0 pacu€THBIX M KaueCTBEHHBIX 3aaay. [lpu
TOM JJisi Pacy€THBIX 3a7ad MPUOPUTETOM SBIIIOTCS 3aJayd C SIBHO 3aJaHHOU
¢bu3nueckoil MOAENbI0, TO3BOJAIONIME TMPUMEHSATh HM3yYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO paszfelia Kypca, TaKk M HHTErpupys 3HAHUS U3
pasHbIX pas3fenoB. s KauecTBEHHBIX 3aJad MPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha
0O0BsICHEHHE MPOTEKAHUs (PU3NUECKUX SIBJICHHUNA U MPOILIECCOB B OKPYKAIOIICH JKU3HH,
TpeOyromue  BbIOOpa  (U3MYECKOM  MOAEnu Uil CUTyallMd  IPaKTUKO-
OpPUEHTHPOBAHHOI'O XapakTepa.



B cootBerctBun ¢ tpeboBanusmMu DPI'OC COO k MaTepuaabHO-TEXHUYCCKOMY
obecrieyeHn0 y4eOHOTO TIporiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHUS JOKEH H3y4aTbCsd B YCJIOBHUAX IPEIMETHOTO
kaObuHeTa (U3WKA WM B YCIOBUSX WHTCTPUPOBAHHOTO KaOWHETa TMPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIAa. B kaOmHeTe (U3MKHA TODKHO OBITh HEOOXOIMMOE
1abopaTopHOe 000PY0BAHUE ISl BHITIOJHEHUS YKa3aHHBIX B IIPOTpaMMe I0 (PU3HKe
YYCHUYECKHUX MPAKTHICCKUX PA0OT U IEMOHCTPAIIMOHHOE 000PY/I0BaHHUE.
JlemoHCTpannonHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C TPHHITUIIOM
MUHUMAJBLHON JOCTATOYHOCTH M OOECIEeUYMBAET IMOCTAHOBKY MEPEUYUCICHHBIX B
nporpamMme mo (pU3MKe KIIOUEBBIX AEMOHCTpALM ISl MCCJIEAOBaHUS H3y4aeMbIX
SBICHUA M TMPOIECCOB, DMIUPUYECKHX H (YHIAMEHTAJIBHBIX 3aKOHOB, HX
TEXHUYECKUX TPUMECHEHUI.

JlabopaTopHoe 000py0BaHNE I YICHHUECKUX MPAKTHICCKUX paboT GopmMupyercs
B BHUJIC TEMAaTUYECKUX KOMIUIEKTOB U 00ECIIEYMBAETCS B pacu€Te OJHOTO KOMILICKTA
Ha JBYX oOydarmmxcs. TeMaTudeckre KOMIUIEKTHI JJabopaTOpPHOTO 00OpYI0BaHMUS
JOJDKHBI  OBITH TIOCTPOCHBI HA KOMILIEKCHOM HMCIOJIb30BAHMM AHAJIOTOBBIX U
IM(PpoBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHUJC
1U(pPOBBIX TAOOPATOPHUH.

OCHOBHBIMHU TIEJISIMU U3YyYCHHS (PU3HKHU B 001IeM 00pa30BaHUM SIBIISTIOTCS

. (¢opMupOBaHHE UHTEpeca M CTPEMIICHHA OOYyYaroIIMXCs K HayyHOMY
M3YyYEHUIO MIPUPO/IbI, PA3BUTHE UX UHTEIEKTYaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEH;
. pa3BUTHE TPEACTABICHUI O HAYYHOM METOAE MO3HaHWs U (HOpMHpOBaHHE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHHSIM;

. dbopMupOBaHHEe HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa M3Y4YCHHUS OCHOB
CTPOEHMS MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKHU;

. (dopMupOBaHHE YMEHUN OOBACHATDH SIBJICHUS C UCIOJb30BaHUEM (PU3NYECKUX
3HAHWUU ¥ HAYYHBIX OKA3aTEIbCTB;

. dbopMupoBaHHE TPEACTABICHUA O POIM (PU3UKKA I Pa3BUTHS JIPYTHX

€CTECTBEHHbIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrKeHHe 3TUX Leseld 00ecreunBaeTcsl pelieHueM CIeAyIoINX 3a1a4 B Ipolecce
U3y4eHUs Kypca (pU3MKu Ha ypOBHE CpeIHEro o0IIero 00pa3oBaHus:

. npuoOpeTeHNe CHUCTEMBbI 3HAHWUK 00 00mUX (HU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUAX, BKIIIOUAs MEXaHUKY, MOJCKYISIPHYIO (DU3HKY, dJIEKTPOIMHAMUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(U3UKH;

. (GopMUpOBaHHE YMEHUN NPUMEHSATh TEOPETUUYECKUE 3HAHUS JUUIsl OObSICHEHUS
busnueckux SBICHUM B TPUPOAE W NS NPHUHATHS NPAKTHUECKUX PEIICHUN B
MOBCEJHEBHOM JKHU3HMU;



. OCBOEHHE CITOCOOOB PEIICHMSI PA3IMYHBIX 3314 C SIBHO 3aIaHHON (PU3NYECKON
MOJIENIbIO, 3a/iad, MOJPa3yMEBAIONIMX CAMOCTOSTENIBHOE CO3JaHue (HU3MUECKOM
MOJIEJH, aJICKBATHON YCIIOBUSM 3a/1a4U;

. NOHUMaHuEe (UUIECKUX OCHOB W TPHUHIIAIIOB JEHCTBHUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSIHUS HA OKPYXKAIOIIYIO CPENY;

. OBJIAJICHUE METOJaMH CaMOCTOSITEILHOTO IIJIAHUPOBAHUS M IPOBEACHUS
(GU3MYECKUX  OKCIIEPUMEHTOB, aHaJIW3a W  UHTEpHperanud  UHGOpMaIH,
OnpeaeeHus JOCTOBEPHOCTH MOIYYEHHOTO Pe3yJIbTara;

. CO3JaHUE YCIIOBUW [JIi Pa3BUTHS YMEHHH HPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOU ESTENBHOCTH.

Ha u3zyuenue gusuku (6a30BbIi YPOBEHB) HA YPOBHE CPEHEr0 00IIero o0pa3oBaHuUs
orBonutcsa 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B Hefeno), B 11 kiacce — 68
4yacoB (2 Jaca B HEJIEINIO).

[Ipemmaraemserii B mporpamMme 1mo (Hpu3uke MepevueHb JIA0OPATOPHBIX M MPAKTHICCKUX
paboT SBJISETCS PEKOMEHJOBAaHHBIM, YUYWUTENIb J€JaeT BBIOOpP MPOBEACHUS
nabopaTOpHbIX pPabOT U OMBITOB € YYETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEH
00yJarommXxcs.



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUSA

®u3uka — Hayka o nmpupone. Haydnsle MeTOABI MO3HAHUS OKPYKaroniero mupa. Ponsb
AKCIIEPUMEHTA U TEOPUH B MPOLIECCE MO3HAHUS TIPUPOABL. DKCIEPUMEHT B (PU3HKE.
MonenupoBanue (GU3NYECKUX SIBICHUH W TpoleccoB. HaydHble THIIOTE3BI.
®dusnyeckue 3aKOHbl M TEOPUH. ['paHMIIBI TPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
IIpyHLIMI COOTBETCTBHUS.

Ponb 1 Mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHON HAay4HOM KapTHUHBI MHpA, B
ITPAKTUYECKON AEATEIBbHOCTH JIFOJIEMN.

Jlemoncmpayuu

AHanorosble ¥ IU(PPOBbIE UZMEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHrue. OTHOCUTENBHOCTh MEXAaHUYECKOTro ABMKEeHUS. Cucrema
orcu€ra. Tpaekropus.

Ilepemenienue, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U YCKOPEHUE
MaTepualbHOM TOYKH, HUX MPOEKIMU HA OCU CHUCTeMbl KoopauHar. ClOKEHHE
NEPEMEILICHUIN U CIIOAKEHUE CKOPOCTEM.

PaBHOMEpHOE ¥  pPAaBHOYCKOpPEHHOE MpSMOJMHEWHOE JABWKeHHe. ['paduku
3aBUCHUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOPEHHUsS, TMyTH U MEepPEeMEIICHUs
MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBobOosHOE TIazieHne. Y CKopeHue CBOOOHOTO TaeHuS.

KpuBonuneiiHoe nBuxkeHue. J[BUKEHHE MaTepUaTIbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM 10 MOJYJII0 CKOPOCTBIO. YTJIOBAsl CKOPOCTb, JIMHEWHAs CKOPOCTb.
[Tepuon n wactora obparnieHus. LleHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyeckre yCTpONCTBAa M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETP, IBUKECHHE
CHaps10B, LICTIHbIC U PEMEHHBIE MTEpEIavun.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WUIIOCTPALMS KUHEMATHUUYECKUX XapaKTePUCTHUK
TIBYKEHUS.

[IpeoOpazoBanue NBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yX€E U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnrogenue JnBuxeHHs Tena, OpPOIIEHHOTO TMOJA YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepeHue yckopeHusi CBOOOHOTO MaeHUS.

HanpasneHue cKopocTu pu ABUKEHUH MO OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3ydyeHne HEPaBHOMEPHOIO JBWKEHHUS C LEJIbI0 OMNPEAENICHUS] MIHOBEHHOMN
CKOPOCTH.

UccnenoBanne COOTHOLICHUS  MEXIYy MYTSIMH, DOPOUIAECHHBIMU  TEJIOM 34
MOCJICIOBATENbHBIE  PABHBIC MPOMEXYTKH BPEMEHHW TMPU PaBHOYCKOPEHHOM
JIBW)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yuenne NBUKEHUS IAPUKA B BA3KOM KUAKOCTH.

N3yuyeHue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIprammn otHocurenbHOCTH ['anmunes. Ilepseii 3akoH Hprorona. MHepuwnanbhbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpununun cynepno3unuu cwi. Bropoit 3akoH HberoToHa st
MaTepUAIBHON TOUYKH. Tpernii 3akoH HbproTOHA 1711 MaTepranbHbIX TOYEK.

3akoH BceMUpHOro TsroreHus. Cuina tsoxecTu. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (moxosi, CKoyibxeHust, kadeHus1). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHusi CKOJIbKEeHUS M cuia TpeHus mnokos. Kosaddunuent tpenus. Cuna
CONPOTUBJICHUS MPHU JBUKEHUU Teja B KUIKOCTU WUJIU Ta3e.

[loctynaTenbHoe 1 BpaaTeabHOE JBMKEHIE a0COTIOTHO TBEPAOTO TEA.

MOMEHT Cuibl OTHOCHUTENIBHO OCH BpauleHus. Ilnedo cunbl. YciioBHs paBHOBECHS
TBEPAOTO TEIA.

TexHuyeckre ycTpoHCTBa U MPAKTHUYECKOE MPUMEHEHUE: MOIIUITHUKY, IBUKECHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne UHEPLIUU.

CpaBHeHHE MacC B3aUMOJAECHCTBYIOIIMNX TEI.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CrnoxxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMaICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIBKEHHS.

YcnoBus paBHOBeCHs TBEPAOTO Tena. Buaesl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3yuenue aBmxKeHUs1 OpycKa 1o HaKJIOHHOW MIIOCKOCTH.

UccnegoBanne 3aBUCHMOCTM CHUJI  YIPYTOCTH, BO3HUKAKIIMX B TMPYXKUHE U
pe3nHOBOM 00pasiie, OT UX AePopMaIi.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TeNA, UMEIOIIETO OCh BPAILLICHUS.
Tema 3. 3akonvl coxpaneHus 6 MexaHukKe



HNmnynec MaTepHalibHOM TOUYKM (Tea), CUCTEMbl MaTepuaibHbIX ToueK. MmMmynbe
CWIBl M H3MEHEHUE MMIIYJbCa TeJla. 3aKOH COXpaHEHWs MMIyJibca. PeakTuBHOE
IBHKCHUE.

PaGora cuibl. MOIHOCTH CHJIBL.

Kunernueckass 3Hepruss MarepuanbHOW TOUKM. Teopema 00 HW3MEHEHHH
KMHETUYECKOU DHEPTUHU.

[lorenunanbHass sHeprus. [loTeHuunanbHass SHEprust ymnpyro AepOopMUPOBAHHON
npykuHbl. [loTeHnnanbHas sHeprus teja BOJIU31 MOBEPXHOCTH 3EMIIH.
[ToTenuuanpHbIC U HEMOTEHIIMATbHBIE CHIIBI. CBS3b pabOThl HEMOTEHITMAIBHBIX CHIT C
U3MEHEHUEM  MEXAHUYECKOM SHEPIMM CHUCTEMBbl TeJl. 3aKOH COXPaHEHHS
MEXaHUYECKON IHEPTUM.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTHYECKOE TPUMEHEHHE: BOJIOMET, KOIED,
MIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE BUXKEHUE.

[lepexoa NOTEHMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne aOCONIOTHO HEYNPYToro yjaapa ¢ MOMOILIBIO JABYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI C U3MEHEHHEM MEXaHHMYECKOW YHEprHH Teja Ha
IIPUMEPE PACTKEHUS PEZUHOBOTO XKTYTa.

Pazgen 3. MosekyasipHasi pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETHYECKOW TEOPUM M HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe pgBuwxenue. [Quddysusa. Xapaktep ABMKEHUS U
B3aMMOJICHCTBHS YaCTHI] BellecTBa. MOIEnN CTPOCHHMSI Ta30B, )KUIKOCTEW U TBEPIBIX
Tel U OOBSICHEHHE CBOMCTB BELIECTBA Ha OCHOBE 3TUX Mojenei. Macca u pa3mepsl
Monekyn. KonnuectBo Bemectsa. [locTositnHas ABoraapo.

TeroBoe paBHOBecue. Temmeparypa u e€ usmepenue. llkana remneparyp Llenbcus.
Mopnenps wuaeanpHOoro rasza. OCHOBHOE YpPaBHEHHME MOJIEKYJISIPHO-KMHETHYECKOU
TEOpUU HJI€ANbHOrO Tra3a. AOCONIOTHas TemmepaTrypa Kak Mepa CpeaHei
KMHETUYECKOW HSHEpPruM TEIUIOBOro ABMXEHUs dvactuil rasa. lllkama temmepartyp
KensBrna. ['a3oBeie 3akoHbl. YpaBHeHne Menneneesa—Knanelpona. 3akoH
HanbroHa. M3onpouecchl B UAEaNbHOM I'a3e ¢ NOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
I'padrueckoe npeacraBaeHNE U30MPOLIECCOB: U30TEPMaA, M30X0pa, n300apa.
TexHuyeckue ycTpoHCcTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeETp.
Jlemoncmpayuu



OmnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BELIECTBa, (QoTorpaduu MOJEKYII
OpPraHUYECKUX COCIUHEHUN.

OmnbIThl 10 AU PY3UH KUAKOCTEN U Ta30B.

Monenb OpOyHOBCKOTO JBHIKEHUS.

Mogens onbita lTepHa.

OneITHI, JOKa3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aNMOECHCTBUS.
Mopneinb, WIUTIOCTpUpYIOLIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OnbIThI, WILTIOCTPUPYIOIIKME YPABHEHNE COCTOSHUS UIEAIBHOTO T'a3a, U30MPOLIECCHI.
Yuenuueckui sxcnepumenm, 1abopamopHule pabomoi

Onpenenenre Macchbl BO3/lyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEpEHU 00bEma
KOMHATBbI, JaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCHMOCTH MEXY ITapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO rasa.
Tema 2. OcHosvl mepmoouHamuKu

TepmonnHaMuueckas cucteMa. BHYTpeHHsIS SJHEPTrHs TEPMOJUHAMUYECKON CUCTEMBI
1 crocoObl e€ m3MeHeHus. KomnuecTBo TemnoTel M pabota. BHyTpeHHsAS 3Heprus
OJIHOATOMHOTO HMJEAJIBHOrO0 Ta3a. Buasl Temionepenadu: TEIIONPOBOIHOCTD,
KOHBEKLMS, U3Iy4EHUE. Y IeJIbHAs TEIJIOEMKOCTh BellecTBa. KoJMYecTBO TEIIOTHI
IIpH TEIJIonepeaaye.

[Tonsitue 06 aguabatHoM mpouecce. IlepBblil 3ak0oH TepMoaArHAMUKU. [Ipumenenue
IEPBOr0 3aKOHAa TEPMOJMHAMHUKM K H3ompoueccam. ['paduueckas mHTEepIperanus
paboThI rasa.

Bropoii 3akon TepmoannaMuku. HeoOpaTuMOCTh MPOIIECCOB B IPUPOIE.

TeruoBble MammHbl. [lpuHIMOBL nelcTBUS TemioBbix MamuH. [IpeoOpazoBanus
SHEPrUM B TEIUIOBBIX MammuHax. KodQQHUIMeHT Mmone3Horo AeHCTBUS TETUIOBOM
mamusbl. [Hukn KapHo u ero ko3¢ @duuueHT none3Horo AercTBUs. DKOIOTHUECKHE
po0JIEMBbI TEIII0IHEPTETHKU.

TexHuueckue ycTpoWCTBa U MPAKTUYECKOE MPHUMEHEHHE: JIBUraTeilb BHYTPEHHErO
Cropanusi, ObITOBOI XOJIOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEH dHEpruu Tejla Npu COBEPIICHUH PadOThI: BbUIET MPOOKU U3
OyTBUIKU O] JEHCTBHEM CKAaTOro BO3/yXa, HarpeBaHue 3(pupa B JaTYHHOU TpyOke
yTéM TpeHHUs (BUIEOAEMOHCTpALs).

N3meHeHne BHyTpeHHEN dHEpruu (TeMIiepaTypbl) Teaa IpH TeIuionepeaye.

OmnbIT 0 aguabaTHOMY PAaCIIMPEHUIO BO3LyXa (OIBIT C BO3AYIIHBIM OTHUBOM).
Monenn mnapoBoi TypOMHBI, JBUraTelis BHYTPEHHEIO CrOpaHMs, PEAKTUBHOTO
JBUTATES.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomoi

N3mepenue yaenbHOM TEMI0EMKOCTH.

Tema 3. Azpecamnivie cocmoanus eewyecmea. Pazosvie nepexoont



[TapoobpazoBanne u KoHAeHcanus. Mcnapenne wu kumeHue. AOCOIOTHasS U
OTHOCHUTEJIbHAA BJIAXKHOCTh BO31ayxa. HacklmeHHsli map. YaenbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATYPhI KUTICHHUS OT JIaBJICHUS.

Teépmoe teno. Kpucrammmueckue u amopdubie Tena. AHHU30TPONUS CBOWMCTB
kpuctaioB. JKunkue xkpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBnenue wu
KpUCTAJITM3aIus. Y ieiabHas TerioTa miaBieHus. Cyonumarius.

YpaBHEeHUE TEMJIOBOTO OajaHca.

TexHuyeckre ycTpouCcTBa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IMCUXPOMETP,
KQJIOPUMETP, TEXHOJOTHM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHUCIE
HaHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHU>KEHHOM TaBJICHUMU.

CnocoObl U3MEpEHUSs BIAXKHOCTH.

HaOmronenue HarpeBaHus M TUIABJICHUS KPUCTAIUIMYECKOTO BEIIECTRA.
JleMOHCTpalusi KpUuCTaioB.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3mMepenre OTHOCUTENBHON BIAXHOCTH BO3/1yXa.

Pazgea 4. dinekTpoanHamuka

Tema 1. Inekmpocmamuxa

DIIeKTpU3alusl Tel. DJIEKTPUYECKHM 3apsan. J[Ba BHUIA BIEKTPUYECKUX 3aPSJIOB.
[IpoBOIHUKH, TUDTEKTPUKH U MOTYNPOBOAHUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOrO
3apsija.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToudeuHbI 3IE€KTPUYECKAN 3aps.
OnekTpudeckoe mnose.  Hampsbk€HHOCTh  dnektpudeckoro  noss.  [IpuHmun
CYyHEPHO3ULHNH DJIEKTPUYECKUX TNoJie. JIMHMM HanpspKEHHOCTH  DJIEKTPUYECKOTO
HOJISL.

PaGota cun »snekrpocratudeckoro mods. I[lorennman. Pa3HOCT, MOTEHLIMATOB.
I[IpOoBOOHMKM ¥ [HUAJIEKTPUKH B BJIEKTpOCTaTHUECKOM Tone. Jlusnektpuueckas
ITPOHUIIAEMOCTb.

OnekTpoéMKOCTh.  KoHaeHcaTop. ONEKTpPOEMKOCTh  IUIOCKOTO  KOHAEHCATOpPA.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHuyeckue  ycTpoWCTBA W MPAKTUYECKOE  TMPUMEHEHHUE:  DIIEKTPOCKOII,
AIIEKTPOMETP, DIJCKTPOCTATHUECKas  3alllUTa, 3a3eMJICHHE JJIEKTPONpuOOpOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpPyHHbBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre HA3EKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.



[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEeKTpOCTaTUYECKAsl 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh JJEKTPOEMKOCTH TUIOCKOTO KOHJAEHCAaTOpa OT IUIONIaAM TIJIaCTHH,
PACCTOSTHUSI MEXK1y HUMU U TUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenune 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku ¢ paznuunvix cpeoax
DJIEKTPUYECKUIN TOK. Y CIIOBUSI CYIIECTBOBAHHUS AJIEKTPUUYECKOTO TOKa. McTOoUHMKH
toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 711 y4acTKa LEenu.

DIIEKTPUYECKOE  COMPOTUBJIEHUE.  YJIEIBHOE  CONPOTUBIICHUE  BEIIECTBA.
[TocnenoBaTenbHOE, MapaieIbHOE, CMEIIIAHHOE COCIMHEHUE TPOBOJHUKOB.

Pabota snextpuyeckoro toka. 3akoH Jlxoyns—Jlenna. MONHOCTD 3IEKTPUUECKOTO
TOKa.

DIIEKTPOJIBUKYIAsl CHJIa U BHYTPEHHEE CONTPOTUBIIEHUE UCTOYHUKA TOKA. 3akOoH Oma
JUTSI TIOJTHOM (3aMKHYTOM ) AeKTpruueckoi uenu. KopoTrkoe 3aMbIkaHue.

DJIEKTPOHHAsI TMPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTH COIMPOTUBIICHUSA
METAJIJIOB OT TemmepaTypbl. CBEpXIpOBOIUMOCTb.

DJIIEKTPUYECKUM TOK B BakyyMme. CBOKMCTBA ANEKTPOHHBIX ITYyYKOB.

[TonynpoBonuuku. CoOCTBEHHAss W MPUMECHAs MPOBOJUMOCTh IMOJYIPOBOJIHUKOB.
CoiictBa p—n-niepexoja. [lomynpoBogHUKOBBIE TPUOOPEI.

DIIEKTPUYECKHUI TOK B PACTBOpPax M PacIlaBax SJICKTPOJMUTOB. DJIECKTPOJIUTHUECKAS
OUCCOLUALNS. DIEKTPOIIU3.

DNEeKTpUYeCcKuii TOK B razax. CamMOCTOSITENBHBII U HECAMOCTOSATENbHBIA pa3ps.
Monnus. [1na3sma.

TexHH4eckre yCTpPOMCTBAa M MPAKTUYECKOE MPUMEHEHUE: AMIIEPMETP, BOJBTMETD,
peocrTar, UCTOYHUKH TOKa, AJIIEKTPOHArPEBATEIbHBIE npuOopkI,
AJIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BaKyyMHBIN IHO],
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYPOBOJHUKOBBIN AUO]I, TaJIbBAHUKA.
Jlemoncmpayuu

N3mepenne cuibl TOKa U HAPSIKECHUSL.

3aBUCHUMOCTh CONMPOTHUBJIEHUS UUIUHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI, MIOMIAIN
NONEPEYHOr0 CEYEHUS U MaTepHaa.

CmelnraHHoe COeIMHEHUE MMPOBOIHUKOB.

[IpssMmoe  u3mepeHHe  SIEKTPOABWKYIIEW  cwibl.  KOpOTKOe  3aMBIKaHHE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBIICHUSI METAIIJIOB OT TEMIIEPATYPBI.



IIpoBOAMMOCTB JIEKTPOIIUTOB.

HckpoBoil pa3psa 1 IpOBOAMMOCTh BO3/1yXa.

OnHOCTOPOHHSIS MPOBOAUMOCTD THOAA.

Yuenuueckui sxcnepumenm, 1abopamopHule pabomoi

N3yyeHne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne »HNEKTPOABMKYIIEH CHIIBI HCTOYHHKA TOKA M €ro BHYTPEHHErO
CONPOTHUBJICHUSI.

Hab6nronenue amekTponmsa.

MexnpeaMeTHble CBA3H

Nzydenne xkypca ¢puszuku 6a3oBoro ypoBHsA B 10 Kiacce OCyIIECTBISIETCS ¢ yu4ETOM
CoJIepKaTeNIbHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMHd MaTeMaTHUKH, OHOJIOTHH,
XUMUH, Teorpaduu ¥ TEXHOJIOTHH.

Meorcnpeomemnvie nonsamus, CBI3aHHbIE C U3yYEHHEM METOJIOB HAYYHOTO TTO3HAHUS:
SBIICHUE, HAy4dHbIM (akT, TUMOTe3a, (U3MUecKas BEIMUYMHA, 3aKOH, TEOpHs,
HaOJII0IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHUCTEMbl ypaBHEHWH, JMHeWHas (QyHKius, mnapabona,
runepOona, ux rpadukd M CBOMCTBA, TPUTOHOMETpPUYECKHME (YHKIMU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPBI
Y UX MPOEKIIUHA Ha OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocua: wmexaHnuueckoe MABW)KEHHE B KUBOM mnpupone, auddysus, ocmoc,
TEII00OMEH JKMBBIX OpPraHU3MOB (BUABI TEIUIONEpENauyM, TEIJIOBOE pPABHOBECHE),
AIEKTPUYECKUE SIBJICHUS B )KUBOW MIPUPOJE.

Xumus: JAUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHASI Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, )KUAKOCTEW U Ta3o0B,
ANEKTPUYECKUE CBOMCTBA METAJIIIOB, SJIEKTPOJIUTUYECKAS TUCCOLUALINS, TAIbBAHUKA.
l'eoepagpus: BnaxXxHOCTb BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE IABMKEHUM C HCIOIb30BAHUEM MEXAaHU3MOB, YYET
TPEHUsl B TEXHUKE, NOJAIIUITHUKH, UCIOJIb30BAHUE 3aKOHA COXPAHEHMS UMITYJIbCa B
TEeXHUKE (pakeTa, BOJOMET U APYTHe), ABUTATE]Ib BHYTPEHHETO CTOpaHMs, MapoBas
TypOvHA, OBITOBOM  XOJIOAWJIBHUK, KOHJUUMOHEP, TEXHOJOTUU TOJyUYECHHUS
COBPEMEHHBIX MATEpUAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHHE 3JIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIM
NPUHTEP, JJIEKTPOHArpeBaTelbHbIE TPHOOPHI, 3JIEKTPOOCBETUTENBHBIE MPHOOPHI,
rajibBaHHKA.

11 KIIACC

Paszgea 4. dinekTpoanHammuka
Tema 3. Mazcnummnoe noje. I1eKMpPOMAZHUMHAA UHOYKUUA



ITocTrosiHHBIE MarHUTHl. B3anMoelicTBUE TOCTOSTHHBIX MarHUTOB. MarHuTHOE MOJIE.
Bekrop marautHOM MHAYKUMU. [[puHOMD Cyneprio3uiuu MarHUTHBIX nosed. JInnuu
MarHuTHOW MHAYKUMH. KapTuHa JIMHWII MarHUTHOM MHAYKIUMU TOJISI MOCTOSIHHBIX
MarHUTOB.

MarnutHoe moje MpPOBOJAHMKA ¢ TOKOM. KapThHa JUHMN WHIAYKIUM MarHUTHOTO
noJisl JJIMHHOTO MPSAMOr0o MPOBOAHUKA W 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHUKA,
KaTywku ¢ TokoM. OnbeIT Dpcrena. B3anmopeicTBue NpoOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaITPaBJICHUE.

Cuna JlopeHua, €€ MOAyJlb WM HampaBlICHUE. [[BUKEHHE 3apsiKEHHOM 4YacCTHIbI B
OJTHOPOJHOM MarHuTHOM mosie. Pabota cuier Jlopenta.

SIBneHne >JIEKTPOMArHUTHOM WHAYKUHUU. [[OTOK BEKTOpa MAarHUTHOM HWHAYKIHUU.
DIEKTPOIBUKYILAsl CHJIA MHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW HHAYKIuU Papajesi.
BuxpeBoe snekTpuyeckoe noje. DIeKTPOABUKYILAs CUJla MHAYKIIUHA B TPOBOJIHUKE,
JBUKYILIEMCS IOCTYNAaTEeNIbHO B OJHOPOIHOM MarHUTHOM II0JI€.

ITpasuo Jlenua.

NHnykTUBHOCTD. SIBIEHNE CAMOMHAYKIUH. DIEKTPOABUKYIIAS CUIa CAMOMHIYKIINH.
DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWCTBAa M MPAKTUYECKOE NPHUMEHEHHWE: MOCTOSHHBIE MAarHUTHI,
ANEKTPOMArHUThl,  AJEKTPOJABUraTellb, YCKOPHUTEIHM  AJIEMEHTApHbIX  YacTHIL,
WHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MArHUTHBIM TOJIEM.

JIvHUM MHAYKIMA MAarHUTHOTO TOJIA.

B3anmoneiicTBre 1BYyX TPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevicTBue cuibl JIopeHa Ha MOHBI DJIEKTPOJIUTA.

SIBneHHE 3IIEKTPOMArHUTHON MHAYKIIAH.

ITpasuo Jlenua.

3aBUCHUMOCTb  DJICKTPOJBWXKYILIEH CHJIBI MHAYKIMH OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO TIOTOKA.

SIBneHue caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBUS MOCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIHH.

Paznen 5. KosieOanusi v BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble KO1e0aHus



Koneb6arenbnast cucrema. CBoOOIHbIE MeXaHMUYECKHe KoJjiebaHus. ['apmMoHMueckue
konebanus. [lepuon, yacrota, amruuryaa u ¢dasa xkoynedanui. [IpyKUHHBIN MasTHUK.
MareMatrnyeckuii MasiTHUK. YpaBHEHHUE rapMOHMUYECKUX Kosiebanuil. [IpeBpanienue
SHEPIruM MPU TAPMOHUYECKUX KOJICOaAHUSX.

Konebarenbnpiii koHTYp. CBOOOTHBIE AIEKTPOMATrHUTHBIC KOJICOAHUS B HCaTHLHOM
K0J1€0aTeTbHOM KOHTYpEe. AHAJIOTHS MEXKIY MEXaHUYECKUMHU U DJIEKTPOMArHUTHBIMU
koneOanusimu. Popmyna TomMcoHa. 3aKOH COXpaHEHUsI SHEPrHMM B HJCATHHOM
KoJie0aTeTbHOM KOHTYpE.

[IpenacraBnenre o 3aTyxawImuX KoJcOaHUAX. BBIHYXICHHBIE MEXaHHYECKHEC
KoJiebanusi. Pesonanc. BeiHyX/I€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHusI.

ITepemennsbiii Tok. CHHYCOMIANbHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMITUTYTHOE U IEUCTBYIOIEE 3HAUYEHNE CUIIbI TOKA Y HAIIPSKEHUS.
Tpanrcdopmarop. [Ipon3BoacTBo, mepenaya U MOTPEOICHUE MIEKTPUUCSCKOU SHEPTHH.
DKOJIOTUYECKUE  PUCKM TpU  TMPOU3BOACTBE  AnekTpodHepruu.  Kymberypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre ycTpoHcTBa M NPAKTHUUECKOE MPUMEHEHHE: AJIEKTPUUYECKUI 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIEpEIay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB  KojeOaTeabHOM  cUCTEMbl  (NMPYKUHHBIA WU
MaTEeMaTUYECKUNA MASTHHK).

Hab6nronenue 3atyxarommx KojaeoaHuii.

HccnenoBanue CBOMCTB BRIHYKIEHHBIX KOJIEOAHMIA.

Ha6nronenue pe3onanca.

CBOOOHBIC AIEKTPOMArHUTHBIEC KOJIeOaHusI.

OcuuuiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa W HAIpPSDKEHUST OT BPEMEHU) MJiA
AJIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onaHc npu nocneaoBaTeIbHOM COSIMHEHUU PE3UCTOPA, KATYIIKH UHIYKTUBHOCTH
1 KOHJICHCATOpA.

Mogens TMHUY 3IEKTPOIEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

HccnenoBanue 3aBUCMMOCTH TIEPHOJA MABIX KOJIEOAHUN Tpy3a HA HUTU OT JIJTUHBI
HUTHU U MaccChl Tpy3a.

UccnenoBanne mnepeMEHHOro TOKa B IEMU W3 TMOCIEIOBATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbIE 6OJIHbL

Mexannueckne  BOJHBI, ycioBus  pacrpoctpaneHud. llepumon.  CkopocTtb
pacrpocTpaHeHuss M JJMHA BOJIHBL. llomepeyHble ¥  MOPOJOJBHBIE BOJIHBIL
HNuTtepdepenius u qudpaxiiys MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.



OJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS M3JTyYEHHUS JIIEKTPOMArHUTHBIX  BOJH.
B3anmnas opuentaums BektopoB E, B, V B anexrpomarnutHoN BoJiHE. CBOMCTBa
AJIEKTPOMATHUTHBIX BOJH: OTpaKeHHWE, MpeJoMIICHUEe, ToJispu3anus, Iudpakis,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3MeKTpOMarHUTHBIX BOJIH. [I[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE
U OBITY.

[IpyuHLMIBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPeIbl.

TexHuyeckue  yCTpOICTBA W NPAKTUUECKOE  TMPUMEHEHUE:  MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JMarHOCTMKA B TEXHHUKE W MEAWIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U PacIPOCTPAHCHHE TTOTIEPEUYHBIX M MPOAOTBHBIX BOJH.
Konebmromieecs Te0 Kak HCTOYHUK 3BYKa.

HabGnronenue orpaxeHus: U IpeOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnrogenue cBS3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTMTYIOW M YaCTOTOM
KoJIeOaHUM.

HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPA)XEHHE, MPEIOMIICHUE,
noJispu3anus, 1upakius, THTEpPEpeHIIHs.

Tema 3. Onmuxka

I'eomerpruueckas ontuka. [IpsmMoiMHEHHOE pacnpOCTpaHEHHE CBETA B OJHOPOJHOMU
cpene. JIyu cBera. ToueuHblii ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OTpakeHHs cBeta. [locTpoeHne n300pa>keHuii B IIOCKOM
3epKaie.

[Ipenomnenne cBeTa. 3aKOHBI TPETOMIICHUS CBeTa. AOCOJIOTHBIM MOKAa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIA yroJl MOJHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. CioxHbIN coctaB Oenoro cseta. LIger.

Cobuparone U pacceuBaroiiye JuH3bl. ToHkas nuH3a. DOKycHOE paccTosHUE U
ONTHYECKasl CHWJIa TOHKOW JWH3BL. [locTpoeHne W300pakeHHWd B COOHMPAIOINX H
pacceuBarommx JMH3axX. DopMysia TOHKOM JTUH3BIL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.
[Ipenensl NpUMEHUMOCTHA T€OMETPUUYECKON ONTHUKHU.

BonnoBass onrtuka. Uurtepdepenius cBera. KorepeHTHble HCTOYHUKH. Y CIOBUS
HaOIIOACHUST MAaKCUMYMOB ¥ MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX
CUH(a3HBIX KOTEPEHTHBIX HCTOUHUKOB.



Hudpakuus cseta. dudpakumronHas pemérka. YclIoBUE HAOMIOACHUS TJIABHBIX
MaKCUMYMOB TpU TMaJICHUM MOHOXPOMAaTHYECKOTO CBeTa Ha JIU(PaKIIMOHHYIO
PELIETKY.

ITonspusanus ceera.

TexHuyeckre ycTporucTBa M MPAKTUUYECKOE MPUMEHEHHUE: OUYKH, Jyna, ¢oToamnmnapar,
NPOCKIIMOHHBIA  ammapaT, MHKPOCKOM,  TEJEeCKOIl, BOJOKOHHas  OITHKAa,
nupakiMOHHas PEMIETKA, TOJISPOU/I.

Jlemoncmpayuu

[IpssiMonMHEIHOE pacnIpOCTpaHEHUE, OTPAKEHUE U MperoMiieHne cBeTa. OnTHYeCcKue
puOOpHI.

[TonHOE BHYTpeHHEE OTpakeHuEe. Mojelb CBETOBOA.

WccnenoBanue CBOMCTB N300paKEHUH B JIMH3AX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Hab6nronenue natepepeHnmm cBeTa.

Hab6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.

[ToydyeHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomydyenue cnekTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3mepenune nokazaresns npeioMJIeHUs CTEKIIa.

HccnenoBanne cBOWCTB N300paKeHU B TUH3AX.

Hab6nronenue nucnepcnu cBera.

Pazgen 6. OcHOBBI cClIeIHAJIbHON TEOPHUH OTHOCHTEIBLHOCTH

I'paaniel IPUMEHUMMOCTH  KJIACCHYECKOW MexaHMKh. llocTymatel cnenuanbHOU
TEOPUH OTHOCUTEJIIBHOCTUA: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
OPUHLUI OTHOCUTEIBHOCTA DUHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aM€eIJICHHE BPEMEHU U COKPAILICHUE JJIUHBI.
DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKON YaCTULIBI. DHEPIUs MOKOSI.

Paznen 7. KBanToBasi pusnka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®dotonsl. @opmyna [lmanka cBs3u dSHepruw (POTOHA C €r0 YACTOTOW. DHEPTrHS H
UMITYJIbC (POTOHA.

OtkpeiTie U wuccinenoBanue ¢otodpdexra. Onwvitel A. I'. CroneroBa. 3aKoHBI
dbotoapdexra. YpaBHenue OuHmTelHa s doTodpdekra. «KpacHas rpaHuna»

doTtorpdexra.

JlaBmenne cBera. OnbiThl 1. H. JIeOenena.



XUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue ycTpoicTBa U MPakTUUYECKOE MPUMEHEHHE: (POTOAIEMEHT, (POTONATUHK,
COJIHEYHasi ObaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3PdeKT Ha YCTAaHOBKE ¢ IMHKOBOH MIIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHET0 poTodddekTa.

Cseronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopgens aroma Tomcona. OmnbiTel Pesepdopaa 1o paccessHuro o -4acTHIL.
[Tnanerapuas mozaens atoma. [loctynatel bopa. M3nydenue u nornomnienue GoToHOB
IIpU MIEPEXO0JIe aTOMa C OJJHOTO YPOBHSI SHEPTUM Ha Ipyroi. Buasl cnektpoB. CHexTp
YPOBHEN SHEPrUU aTOMa BOJIOPOJA.

BonnoBeie cBoiicTBa uactun. Bomuel ge bpoinsg. KoprmycKynsipHO-BOJTHOBOU
Iy aJIN3M.

CHOHTaHHOE U BBIHYKJICHHOE H3TTyUYCHHUE.

TexHuyeckne ycTpoWCTBa W MPAKTUYECKOE INPUMEHEHHUE: CHEKTPAJbHbIA aHAIIN3
(cnexTpockor), 1a3ep, KBAaHTOBbII KOMIBIOTED.

Jlemoncmpayuu

Mopens onsita Pesepdopra.

Ornpenenenue JIMHBI BOJHBI JIa3epa.

HaGmoienne nuHedvaThix CIIeKTPOB U3ITYICHHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, 1abopamopHule pabomoi

Hab6nronenue nuHeiyaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JOKAa3bIBAIOIIME  CIOXKHOCTh  CTpoeHus  sanapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdopaa no onpeneneHnio cocraBa paauoaKTHBHOIO
usnyudenusi. CBolicTBa anbda-, 6eTa-, raMMa-u3nydeHusi. BiusHue paainoakTUHBHOCTH
Ha KUBbIC OPTaHU3MBI.

OTtkpeiTHE TPpOTOHA U HeTpoHa. Hykionnas moxens sigpa ['eitzendepra—Banenxko.
3apsana sapa. MaccoBoe uncio sjpa. M30Tormsl.

Anbda-pacniag. DNEKTPOHHBIA W TO3UTPOHHBIA OeTa-pacman. ['amma-usmyuenue.
3aKOH paAnOaKTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sijfipe. Anepubie cuibl. Jlegekt Maccho siapa.

Snepueie peakunu. /lenenne u cUHTES s€p.

Anepusiii peaxtop. Tepmosnepusiii cuare3. [IpoOreMbl U MEPCHEKTUBHI SAAECPHOMN
AHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI IAEPHOU SHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.



MeToapl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

®dyHIaMeHTalbHbIE B3aUMOAeHCTBUS. EqMHCTBO (hr3nuecKkoil KapTUHBI MHpa.
TexHuyeckue ycTpolcTBa W NPAKTUUECKOE NPUMEHEHHUE: JO03UMETp, Kamepa
Bunscona, simepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomuol

HccnenoBanue TpEeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pazgen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUZUKH

Oranbl pa3BUTHS acTpoHOMHUM. lIpuknagHOE MW MHPOBO33PEHUYECKOE 3HAYCHUE
aCTPOHOMMH.

Bun 3Bé3nnoro He6a. Co3Be3aus, ssipKkue 3BE31bI, MIAHETHI, UX BUANMOE JABIKCHUE.
ConnedyHas cucrema.

Connne. Conneunast akTuBHOCTh. McTtounuk sHeprum CosiHIA M 3BE31. 3BE3BI, UX
OCHOBHBIEC XapaKTEPUCTUKU. JlnarpaMma «CIEKTPaJbHBIM KIACC — CBETUMOCTBY.
3BE3/1bI TJIABHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTBY JJIA
3BE3] TJIABHOM IOCIEN0BATENbHOCTU. BHyTpeHHee crpoeHune 3BE31. COBpEMEHHBIE
IPENCTABICHNS O NMPOUCXOXKACHUU MU dBomronuu ConHnoa M 3BE31. OTamnbl KU3HU
3BE3 M.

Muneunsin [lyte — Hama ['anaktuka. [lonoxenne n arxenne ConHua B ['anakruke.
Tunel ranaktuk. PanguoranakTuky u kBa3zapbl. YEpHBIE IBIPHI B ApaxX raJlaKTHK.
Bcenennas. Pacimpenune Beenennoit. 3akon Xa60ma. Pazoeranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkToBOE M3IIydYeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGntonieHuss HEBOOPYKEHHBIM IJIa30M €  HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
HOPUJIOKEHUHN ISl OMPEENICHUsI MOJOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31usd CEeBEPHOro MOIyIapus U IpKUE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeanoro [lytu.

O0o0mariee NOBTOpeHHE

Ponp ¢u3uku ¥ acTpOHOMHM B SKOHOMHUYECKOM, TEXHOJIOTMYECKOH, COLUAIIbHON U
ATUYECKON cepax NesTEIbHOCTH YEJIOBEKa, pOJib U MECTO (PU3UKU U aCTPOHOMHHU B
COBPEMEHHOM HAYYHOU KapTHUHE MUpPa, poJib (PU3HUECKOU TEOpUH B (HOPMUPOBAHUU
npencTaBiIeHU 0 GU3NYECKON KapTUHE MUpPA, MECTO (PU3MUEeCKON KapTHHBI MUpPA B
o011eM psiIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.
MeknpeaMeTHbIE CBSA3H



N3yuenue kypca pusuku 6a30Boro ypoBHsa B 11 Kjacce OCyHIECTBISIETCS ¢ YUETOM
CoJIepKaTeNIbHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMd MaTeMaTHUKH, OHOJIOTHH,
XUMUH, Teorpaduu 1 TEXHOJIOTHH.

Meowcnpeomemnvie nonsamus, CBI3aHHbIE C U3yUYEHHEM METOJIOB HAYYHOTO TTO3HAHUS:
SBIICHUE, HAyudHbIM (akT, TUMOTe3a, (U3MUecKas BEIMYMHA, 3aKOH, TEOpHs,
HaOJII0IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pellleHHe CUCTEMbl YpaBHEHUMW, TPUTOHOMETPUYECKUE (QYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBl M MX IMPOEKIMH HA OCH KOOPAMHAT, CII0KEHUE BEKTOPOB, ITPOU3BOJIHBIC
AIIEMEHTApHBIX (PYHKIMA, TpPHU3HAKKW TOA00MS TPEYroJIbHUKOB, OMpEIeICHHE
TUTOLIAAM TUIOCKUX (UTYp U 00BEMA Tel.

buonoeusa: >nekTpuyeckue SBJICHUS B )KUBOU MPUPOE, KoJieOaTeIbHbIEC ABUKCHUS B
KUBOM TPUPOAE, ONTUUECKUE SIBIICHUS B KUBOW MPUPOJE, ACHUCTBUE paavallMy HA
YKHABBIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHUS KPUCTAITMYECKON peETKU, CIEKTPaIbHbIN aHAIN3.
l'eoepagusa: MarHuTHBIE TOJIOCa 3eMJIM, 3aJ€KM MarHUTHBIX pyaA, (porochEmka
36MHOM ITOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHNN.

Texnonoeus:  NVMHWUW  DJIEKTPOIIEpenad, TIEHEpPAaTop  IEPEMEHHOro  TOKa,
AJIEKTPOJBUTATENIb, WHAYKIMOHHAS II€Yb, paaap, paJuONpUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NpPOEKIMOHHBIN amnmapar, BOJOKOHHAs OITHKA,
COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IPOI'PAMMBLI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «dusuka» Ha ypoBHE CpeIHEro 001Iero o0pa3oBaHus
(6a30BBII YpOBEHB) TOJDKHO OOECIICUUTH MOCTHKEHHUE CIACAYIOMHUX JUIHOCTHBIX,
MeTaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS Yy4eOHOro mnpeamera «®Du3UKa» JOJKHBI
OTpaXkaTh TOTOBHOCTb U  CIIOCOOHOCTh OOYYalOIIMXCS  PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUEHTAllUW,  TO3UTHBHBIX  BHYTPEHHUX  YOEXKIEHUW,  COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO O0OIlecTBa, pAcCIIMPEHUE >KU3HEHHOTO
OTbITA W OMbITA JIESITEIBHOCTH B MPOIECCE peaM3alid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIBHOMN JACSATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW TMMO3UIIMH OOYyYaIoIIerocsi Kak AaKTUBHOTO M
OTBETCTBEHHOTO 4JIEHAa POCCUICKOTO OOIIECTBA;

MIPUHATHE TPaAUIIMOHHBIX 00IIEeYeIIOBEYECKIX T'YMaHUCTUYECKUX u
JEMOKPATHUECKUX IIEHHOCTEH;

FOTOBHOCTh BECTM COBMECTHYIO [IE€ATEJIbHOCTh B HHTEpPECAX TI'PaKJaHCKOTO
o0l11ecTBa, y4acTBOBATh B CAMOYITPaBJICHUHN B 00pa30BaTENbHON OpraHu3allnu;
YMEHHE B3aMMOJIEHCTBOBATh C COIIMAJIBLHBIMU WHCTUTYTAMHU B COOTBETCTBUHU C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUUCKON IPaskIaHCKON UEHTUYHOCTH, TATPUOTU3MA;
IIEHHOCTHOE OTHOIIIEHUE K FOCY/IapCTBEHHBIM CUMBOJIaM, TOCTHKEHHUSIM POCCUMCKUX
y4EHBIX B 0071aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyallMI0 MW TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICh HAa MOpPAJIbLHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESTEIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJ]a B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTHYeCKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAash 3CTETHUKY HAYYHOIO TBOPYECTBA,
MPUCYLIEro (PU3NYECKON HAYKE;

5) Tpy10BOr0 BOCIMTAHUS



MHTEpEC K pa3iMyYHbIM cdepaM MpodeccHOHANbHON NeATEeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (U3MKOM U TEXHUKOH, YMEHHE COBepUIaThb OCO3HAHHBIH BbHIOOD
Oyayuieil nmpodeccuu U pearn30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TIaHBI,
TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTH (U3UKH
Ha MPOTSHKEHUHU BCEH JKU3HH,

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTb HKOJIOTMUECKON KyJIbTYpbl, OCO3HaHHE ITI00AIBHOIO XapaKkTepa
HKOJIOTMYECKUX MPOOIIeM;

IJJAHUPOBAHME U OCYILECTBICHUE JEUCTBUM B OKPYXKAIOIIEN Cpelle Ha OCHOBE 3HAHUSA
L[eJIed YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA;

pacliipeH’e OIbITa AESITEBHOCTH 3KOJOTMYECKOW HampaBlIC€HHOCTH Ha OCHOBE
MUMEIOIINXCS 3HaHUH 10 (PU3HKe;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

c(hOpPMHUPOBAHHOCTHh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;

OCO3HaHHE LEHHOCTU HAyYHOW JESATEIIbHOCTH, FOTOBHOCTb B IPOLIECCE U3YUEHHUS
(GU3MKK  OCYILECTBIATh MPOEKTHYIO M  HMCCIEAOBATEIbCKYIO  JESITEIbHOCTD
WHANBUAYAIBHO U B TPYIITIE.

METANIPEAMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE JeiiCTBHS

ba3oBble Jilornueckue JeMCTBHA:

CaMOCTOSITEeNIbHO (DOPMYJIMPOBATh U aKTyaJU3UPOBaATh MPoOJieMy, pacCMaTpuBaTh €&
BCECTOPOHHE;

OTPENEIIATh IEIH ACSITEILHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUU UX JOCTHIKCHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pPacCMaTPUBAEMBIX (PU3MUECKUX
SIBIICHUSX;

pa3pabarbiBaTh IUIAH peHieHus MpoOJieMbl C Y4ETOM aHaldu3a HMEIOUIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B AEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEIISAM,
OIICHUBATh PUCKH MOCJIEACTBUI IESITEILHOCTH;

KOOPJAMHUPOBATh U BBIMOJHATL PadOTy B YCIOBHUSAX PEaIbHOTO, BHUPTYaJIbHOTO M
KOMOMHUPOBAHHOT'O B3aUMO/JICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBareabCKue AeCTBUSA:

BJIQJICTh HAYYHOH TEPMHMHOJIOTUEH, KJIIOUYEBBIMM MOHSATUSMU U  METOAAMHU
(hbU3NYeCKO HAYKH;

BJIQJICTh HABBIKAMH y4eOHO-HCCIICIOBATEIBCKON W TPOCKTHOW JCATEIBHOCTH B
obnacT (U3WKH, CIMOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOSTEIHHOMY TIOHUCKY



METOJIOB pemnieHuss 3a1ad (U3HUECKOTO COJEpKAHMS, MPUMEHEHHUIO Pa3IN4HbIX
METOJI0B MTO3HAHUSI,;

BJIaJICTh BUJIAMU JCSITEIILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €T0 UHTEPIPETAIIIH,
peoOpa30BaHUI0 U TIPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CHUTYaIlUAX, B TOM YHUCTC
IIPU CO3/1aHUH YUEOHBIX MPOEKTOB B 001aCTU (PU3UKH;

BBISIBIISITh TIPUYUHHO-CIICJACTBEHHBIE CBSA3M W aKTyaJIM3UpOBATh 3a/layy, BBIIIBUTATh
runotre3sy e€ pelieHus, HaXOAUTh AapryMEHThl [IJIs JIOKa3aTelibCTBa CBOUX
YTBEP)KICHHUM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIIICHHUS,

aHAJM3UPOBATh TOJYYCHHBIE B XOJE PENICHUS 3aJladyd pPe3yJbTaThl, KPUTHUCCKH
OIICHWBATh UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH M3MECHECHNUE B HOBBIX YCIIOBUSIX;
CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaATEIbHOMN EATEIbHOCTH,
B TOM UYHCJIE TIPU U3yUYCHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIHsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh  TEPEHOCHUTh 3HaHWS 10  (QU3NKE B  TPAKTHYCCKYIO  00JacTh
KU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUrHHAIbHBIC TOAXOAbl U PEIICHNUS;

CTaBUTH MPOOJEMBI U 33/1a49H, JOMMYCKAIOIINE ATbTCPHATUBHBIE PEIICHU.

Pabora ¢ unpopmaumeii:

BJaJIeTh HaBBIKAMHU TMOJy4YeHUs HUHOpManuu (GU3MUECKOrOo COACpKaHUA U3
MCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEIBLHO OCYIIECTBISITh TOUCK, AaHaJIU3,
CHUCTEMATH3AINI0 W WHTEPHpETani0 WHOOPMAIMU PA3IUYHBIX BUIAOB U (HOpM
MIPEACTABIICHHS;

OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

UCIIOJIb30BaTh CpPeACTBa MH(GOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pPEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3a7a4 C
coOmoieHneM TpeOOBaHWA JIPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THTHCHBI,
pecypcocOepekeHrs, TMPaBOBBIX M JTHYECKUX HOPM, HOpM HH(POPMAITMOHHON
0e30I1aCHOCTH;

co371aBaTh TEKCThl (PU3UYECKOTO COJEPKaHMUS B PazNUYHBIX (opmaTax ¢ Y4EToM
Ha3HaueHUs MHGOPMAIMKM U 1IEeJIEBOM ayIUTOPUH, BHIOUpas ONTHUMAIbHYIO (hopmy
MIPEACTABICHHS ¥ BU3YATH3aIINH.

KoMMmyHuKkaTHBHBIC yHHBepcaibHbIe yYeOHbIEe 1eiCTBHA:

OCYIIECTBISTH OOIICHNE HA YpOKaxX (DU3UKHU M BO BHEYPOUHOH EATEIHHOCTH;
pacno3HaBaTh MPEANOCHIIKA KOHQIUKTHBIX CUTYALMI U CMST4aTh KOH(MIUKTHL;
Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOKO TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB;

MNOHUMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAUBUAYATbHON pabOTHI;



BbIOMpaTh TEMATUKY U METOJbl COBMECTHBIX IEUCTBUI C yUETOM OOIIMX UHTEPECOB U
BO3MOXHOCTEH KaK10I0 WIEHA KOJIJIEKTHBA;

OPUHUMATh LEIU COBMECTHOM NEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
NEUCTBUSA MO €€ JNOCTHKEHUIO: COCTABIATH IUIAH JEHUCTBUM, PACHpPENEIATh POIU C
y4€TOM MHEHHI YYaCTHUKOB, OOCYK/1aTh PE3YJIbTaThl COBMECTHOM pabOTHI;
OLICHHMBATh KayeCTBO CBOEr0 BKJIaJa M KaXJOTO yYaCTHUKAa KOMAaHIbl B OOIIMH
pe3ysbTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

ImpeyiaraTb  HOBBIE  IIPOEKTBI, OLEHUWBATh HUAEW C TO3WLMM  HOBHU3HBIL,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IMOBENCHUE B PA3JIMYHBIX CUTyalUsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHBIE YHMBepPCaJbHbIe YueOHbIe 1eliCTBHUA

Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISITh I03HABATEIbHYIO JESATEIIbHOCT B 00J1aCTH (PU3KUKU U
aACTPOHOMUH, BBISBISATH MPOOJEMbI, CTaBUTh U (POPMYyIUPOBATH COOCTBEHHBIC
3a/1a4y;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH PELIEHUS PAacYETHBIX M KAYECTBEHHBIX 3ajady,
IUIaH BBIIIOJIHEHUSI NPAKTHYECKOH paboThl € YYETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHUI;

JieNiaTh OCO3HAHHBINA BBIOOp, apTyMEHTHPOBATH €0, OpaTh Ha ce0sl OTBETCTBEHHOCTD
3a pellIeHHUE;

OLICHHUBATh IPUOOPETEHHBIN OMBIT;

CIocoOCTBOBaTh (DOPMUPOBAHHWIO W TIPOSBICHUIO JPYIUIMH B 001acTH (PU3MKH,
MOCTOSIHHO TTOBBINIATH CBOM 00Pa30BATENIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3JMOIMOHAJIbHBIN HHTEJLJIEKT:

aBaThb OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJIQJICTh HAaBBIKAMU II03HABATENBbHON pe(EeKCUM Kak OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;
UCIOJb30BaTh MNPUEMBI peQIIEKCHUM ISl OLIEHKH CHUTyalud, BbIOOpa BEPHOTO
peuieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS IO UX CHUKEHUIO;
MPUHUMATh MOTUBBI U apIYMEHTHI APYTUX IPU aHAJIU3€E PE3yJIbTaTOB ACSITENbHOCTH;
MIPUHUMATh ce0sl, MIOHUMAsl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX MIPU aHAJIU3€ PE3yJIbTaTOB ACATEIbHOCTH;
pU3HABATH CBOE MPABO M MPABO APYTHX HA OIIMOKH.



B mporecce mocTukeHUs JMYHOCTHBIX PE3YJbTaTOB OCBOCHHUS MPOrPAMMBI 10
dbu3uke 1 ypoOBHSA  CpemHero oOmero oOpa3oBaHHs Yy 00yYaroIIuXcs
COBEPILIEHCTBYETCSA AMOITMOHAJILHBIN HUHTEJJICKT, MpenoIararoiui
c(hOpMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOMIETO CIIOCOOHOCTh TOHWMATh CBOE 3MOIIMOHAILHOE
COCTOSIHME, BUJIETh HAINpPABIICHUS PA3BUTHS COOCTBEHHOW 3MOIIMOHAIBHON cdephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS,  BKIIOUAIOIMIETO  CAMOKOHTPOJIb, yMEHHE  IMPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEICHHE, CIOCOOHOCTh  aJamnTHPOBATHCS K
OMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHBAIIUU, BKIIOUYAOIIECH CTPEMIICHUE K JOCTHKEHUIO 1EJU U YCIIeXy,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHHUE IEUCTBOBATh UCXOS U3 CBOMX BO3MOYKHOCTEH;
OMIIATUH, BKIIFOYAIOIIECH CITIOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSTHHE JIPYTHUX,
VYHTHIBATh €TO TPH OCYIIECTBICHWU OOIICHHS, CIHOCOOHOCTh K COYYBCTBHUIO U
COTIEPEKMNBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIFOYAIOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TIPOSIBIISATh HHTEPEC U pa3peiiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHBIE PE3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

JE€MOHCTPUpPOBaTh Ha IMpPUMEpPAax poJib U MecTo (u3uku B (HopMHpPOBaAHUU
COBPEMEHHOM HAay4YHOW KAPTHUHBI MHpA, B PA3BUTHM COBPEMEHHOM TEXHUKH H
TEXHOJIOTHU, B PAKTUYECKOU NESITENBHOCTH JIFOJEH;

YUUTHIBaTh TPAHUIBI TPUMEHEHUS U3yUYEHHBIX (PHU3NYECKUX MOJENCH: MaTepruaibHast
TOYKA, UHEpIMAJIbHAsL CUCTEMA OTCYETA, aOCOIIOTHO TBEPAOE TENO, UACATIbHBIN ras,
MOJIEJIN CTPOCHHMSI Ta30B, >KMIKOCTEW WM TBEPABIX TEJI, TOUYECUHBIM 3IIEKTPUUYECKHM
3apsA] IpU pelieHur GU3NYECKUX 3a1a4;

pacmno3HaBaTh GU3NYECKUE SABICHUS (IIPOIECCH) U OOBACHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJIIPHO-KMHETUYECKOH  TEOpUHM  CTPOCHHSI  BEIIeCTBA MU
ANEKTPOJMHAMUKHU: PABHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOJMHEHHOE JBUXXECHUE,
cBOOO/IHOE Ta/ICHUE TeJl, JIBUKEHHE 110 OKPY>KHOCTH, MHEPLUS, B3aUMO/ICHCTBUE Tel,
auddys3usi, OpPOYHOBCKOE MABM)KEHHE, CTPOCHHE JKHUIKOCTEHM U TBEPABIX TeT,
U3MEHEHHE 00BbEMa Tell MpU HarpeBaHUH (OXJIAKICHHH), TEIJIOBOE paBHOBECHE,
UCIIApEHUE, KOHJEHCAlMs, IUIABJICHWE, KPUCTAJUIM3ALMs, KHUIICHHE, BIAXXHOCTb
BO3/lyXa, ITOBBIIICHNUE JABJICHMS T'a3a IIPU €r0 HarpEBaHUU B 3aKPBITOM COCYJIE, CBSI3b
MEXAYy IlapaMeTpaMu COCTOSIHMS Ta3a B HM30MPOLECcCax, 3JIEKTpU3anus Tel,
B3aMMO/JICHCTBUE 3aps/I0B;



ONUCHIBATh MEXAHWYECKOE JIBKEHHE, HCIOJb3ysd (PU3MUECKHEe BEIUYUHBL:
KOOpAMHATA, IIyTh, IIEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca TeJla, CUJIa, UMITYJIbC
Tena, KUHETUYECKash SHEprus, NOTEHUUalbHas SHEprusi, MexaHudeckas padora,
MEXaHUYecKass MOUIHOCTb, MNpPU ONUCAHWU MPaBUIBLHO TPAKTOBATH (PU3MYECKHI
CMBICTT HCTIOJB3yEMbIX BEIMYHH, UX 0003HAUEHUS U €IWHUIIBI, HAXOIUTh (POPMYJIBI,
CBSI3bIBAIOILME JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMH BETUYMHAMU;

ONMUCBHIBATh WU3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SBJICHUSA, UCIOJIb3Ys
¢dbusznueckue BENWYHMHBL: JIaBJICHHE Ta3a, TeMIlepaTypa, CpeaHssi KHHETHYecKas
DHEPrusl XaOTHYECKOTO JBWKEHUS MOJEKYJI, CpPEOHEKBaJIpaTU4YHas CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEPrus, padoTa ra3a, KOdPQPHUINECHT
IIOJIE3HOIO JEHCTBUS TEIUIOBOI'O JBUIATelsd; IPU ONMMUCAHUU IIPABUIIBHO TPAKTOBATH
(¢u3NYeCKUi CMBICI HCMONb3YyEMbIX BEJIMYMH, UX OOO3HAUYE€HHUS U EAMHMULIBI,
HAaXOAUTHh (OPMYIIBI, CBS3BIBAIOIINE NAHHYIO (U3MUECKYI0 BEIUYHHY C IPYTHMH
BEJINYNHAM;

ONMUCBHIBATh M3YYCHHBIEC DJJICKTPUYECKUE CBOMCTBA BELIECTBA M JJIEKTPUUYECKHUE
ABJIEHUS (IIPOLIECCHI), MCHOJIb3Ysl (PU3NYECKUE BEIUYMHBL: IJIEKTPUUYECKUU 3aps,
JIEKTPUYECKOE I10JIe, HANPsHKEHHOCTD IO, NMOTEHLMAJ, Pa3HOCTh IOTEHIUAJIOB;
IIPH ONKMCAHUU MPABIWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMbIX BEIINYMH,
uX OO0O3HAYECHHA W €IWHUIBI, YyKa3blBaThb (HOPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(bu3NYECKyIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

aHaJIM3UPOBATh PUZNYECKUE TPOLECCHI U SBJICHUS, UCTIONb3Yys PU3NUECKUE 3aKOHBI U
IMpUHLOMINBL: 3aKOH BceMupHOro tsarorenus, I, II u III 3akomsr HeroTona, 3akon
COXPAaHEHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUS HWMITYJIbCA, IPUHIIUI
CyNEPHO3ULIMA CWJI, NPUHLMUII PABHOIPABHUs HHEPLHUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETUUECKYI0 TEOPUIO CTPOCHMS BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeaHell KMHETHYECKOM HSHEpruu TEIJIOBOIO JIBUJKEHUS MOJEKYJI C aOCOJIIOTHOU
TEMIIEPATYpPOM, EPBBIN 3aKOH TEPMOJMHAMMKH, 3AKOH COXPAHEHHMS DJICKTPUIECKOTO
3apsana, 3akoH KynoHa, mpy 3TOM pas3nuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (IpaHULlbl, 001aCTH) IPUMEHUMOCTH;
OOBSICHATh OCHOBHBIE MPUHLMIIBI JEHCTBUS MAalIUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHS UX O€30MaCHOTO HCIOJb30BaHUS B IOBCEIHEBHOM
KU3HU;

BBIMIOJIHATH 3KCIEPUMEHTHI 110 UCCIEI0BAHUIO (PM3UYECKUX SBJICHUN U MPOLECCOB C
UCIIOJIb30BAaHUEM IMPSMBIX M KOCBEHHBIX H3MEpPEHUH, MpU 3TOM (OpMYJIUPOBATH
npobsieMy/3afauy ¥ THIOTE3y Y4YeOHOIro SKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOANTD OTBIT M POPMYITUPOBATH BHIBOIBI,
OCYUIECTBJIATh NPSIMbIE U KOCBEHHBIE M3MEPEHHSI (PU3MUYECKUX BEJIMYUH, MPU 3TOM
BBIOMpATh ONTHMAJBHBIM CHOCOO M3MEPEHHS W HCIOIb30BaTh M3BECTHBIE METOJIBI
OLICHKU IOTPELIHOCTEN U3MEPEHHUI;



UCCIIEZIOBaTh 3aBUCUMOCTH MEXIy (PU3MUECKUMH BEIUYMHAMH C HCIIOJIb30BAHHEM
OpsMbIX HM3MEPEHUH, MpPU 3TOM KOHCTPYMpPOBaTh YCTAHOBKY, (PUKCHPOBATH
pe3ysbTaThl MOJYYEHHOM 3aBHCHUMOCTH (DU3MYECKMX BEJIWYMH B BUJEC TaOIULl U
rpaduKoB, AeNIaTh BHIBOBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

co0roIaTh mpaBuiIa 0€30MacHOro Tpy/Ja MpH MPOBEACHUU MCCIETOBAHUI B paMKax
y4e0HOTr0 IKCIEPUMEHTA, YUeOHO-UCCIIEI0BATENbCKON U IPOEKTHOM AESITENbHOCTHU C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJAOOPAaTOPHOro 000pyAOBAHNUS;
pemarh pacuy€THhIC 3aJaYd C SBHO 3aJaHHOW (U3NYECKOW MOJENbI0, HCIONb3YS
¢u3nueckrne 3aKOHBI W MPUHLMUIBI, HA OCHOBE aHAM3a YCJOBHS 33/Ja4d BBIOMPATH
(bu3MUECKyI0 MOJENb, BBIICTATh (PU3NUECKHE BETUYUHBI U (OPMYIIbI, HEOOXOUMBIE
Uil €€ peuleHus, NPOBOAUTH PacyETbl M OLEHUBATH PEATBHOCTH IOJYYEHHOIO
3HaYeHUs] PU3NYECKON BETUUHHBI;

pemaTh KAaueCTBEHHbIE 33Jauyd: BBICTPAMBATh JIOTUYECKA HENPOTHUBOPEUHUBYIO
LEMOYKY pAaCCyXJIEHUH C ONOpOd Ha H3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buznueckue sBICHMUS;

UCIOJb30BaTh NPU PEIICHWH Y4eOHBIX 3aJad COBPEMEHHblE HH(OpPMAlMOHHBIE
TEXHOJIOTMM [UJISl TIOMCKA, CTPYKTYPHPOBAaHHs, WHTEPHPETALMH W MPEACTABICHUS
yu4eOHOM W Hay4HO-TIONYJISpHOW HMH(POpPMAIMH, TOMYyYEHHOM U3 Pa3IUIHBIX
MCTOYHUKOB, KPUTUYECKN aHAIM3UPOBATH MOTyYaeMyto HH(OPMAIIUIO;

OPUBOJAUTH MPUMEPHl BKJIAJa POCCUHCKUX U 3apyOekKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TeXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETHYECKUE 3HAHMS MO (PU3MKE B IOBCEIHEBHOW >KHU3HU I
oOecrieueHns 0€30MaCHOCTH MpU OOpalEHWH C NpUOOpaMU U TEXHUYECKUMH
yCTPOMCTBAMHU, AJII COXPAHEHHUS 3JI0pPOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
NOBEACHUS B OKPYXKAIOILEH CPEAE;

paboTaTh B TPYMIE C BBHITOJIHEHWEM Pa3IUYHBIX COLMATBHBIX POJIEH, MJIAaHHPOBAThH
paboTy Tpynmbl, palMOHAIBLHO pacHpeleNnarTh OOS3aHHOCTH W IUJIAHUPOBAThH
NEATENbHOCTh B HECTAHIAPTHBIX CUTYalMsAX, aJ€KBaTHO OLICHMBATh BKJAJ KaXKIOTO
U3 YYaCTHUKOB TPYIIIbI B pEUICHUE pacCMaTpUBaeMOi MpoOIeMBbl.

K kxoHny oOyuenuss B 11 kiacce mpenMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHHIA:

JEMOHCTPUpPOBaTh Ha TMPUMEpPax poib U MecTo (usukn B (HopmupoBaHUH
COBPEMEHHOM HAay4YHOW KAPTUHBI MHpA, B PA3BUTHM COBPEMEHHOM TEXHUKH H
TEXHOJIOTHM, B TNPAKTUYECKOW JEATEIBHOCTH JIIOACH, LEJIOCTHOCTh M E€AUHCTBO
bu3nyecKoil KapTUHBI MHUPA;

YUHUTBIBATh TPAHUIBI MPUMEHEHUS HW3YYEHHBIX (PU3MYECKUX MOJENEH: TOYEUHBIN
ANEKTPUYECKUI 3apsifl, JIyd CBETA, TOYEYHBIM HCTOYHUK CBETA, SAEpPHAas MOJENb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO Siipa IIPU pellieHnu GU3NYECKUX 3a/1ay;



pacrno3HaBaTh (pU3NYECKUE BJIECHUS (IIPOLECCHI) U OOBACHATh UX HA OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKHM U KBAaHTOBOM (DPM3MKH: 3JIEKTPUUECKasl MPOBOJUMOCTb, TEIIOBOE,
CBETOBOE, XMMHYECKOE, MAarHUTHOE AEMCTBUSI TOKa, B3aMMOJEHCTBHE MAarHUTOB,
AIIEKTPOMATrHUTHAS WHAYKIHS, TEHCTBUE MAarHUTHOTO TOJIS HA IPOBOJHHUK C TOKOM H
ABWOKYIIMICS 3apsi, SJIEKTPOMAarHUTHBIE KOJeOaHWs W BOJIHBI, MPSIMOJMHEWHOE
pacnpoCTpaHEHUE CBETA, OTPaXEHHE, MpeloMIIeHne, UHTepdepeHns, TUPPAKIUI U
MOJIApU3AIlMsl CBETa, AUCHepcUs cBeTa, GorornekTpudeckuit addext (pororddexr),
CBETOBOE JaBJEHUE, BO3HMKHOBEHHE JIMHEHYATOro CIHEKTpa aroMa BOJOpOAa,
€CTECTBEHHAs U UCKYCCTBEHHAs paIuOaKTUBHOCTb;

ONKCHIBATh H3YYEHHBIE CBOWCTBA BelIECTBA  (AJIIEKTPUYECKUE, MArHUTHBIE,
ONTUYECKHUE, IIEKTPUUECKYIO TPOBOAUMOCTD PA3JIMYHBIX CPEM) U AJIEKTPOMAarHuTHbIE
ABJICHUS (IIPOLIECCHI), MCIOJIb3Ysl (PU3NYECKUE BEITUYMHBIL: IJIEKTPUUYECKUU 3aps,
CUJIa TOKA, JEKTPUUYECKOE HAIMPSKEHUE, dJIEKTPUUECKOE COMPOTHUBICHHUE, PA3HOCTD
MOTEHIINAJIOB, JEKTPOABMKYIIAs Cuia, paboTa TOKa, MHAYKIHUS MAarHUTHOTO TOJIS,
cwia Amnepa, cuia JlopeHua, HHIYKTUBHOCTh KaTYLIKU, SHEPTUsl 3JIEKTPUUECKOTO U
MarHUTHOTO MOJIEeH, IEPUOA U YacToTa KosueOaHuil B KojieOaTeIbHOM KOHTYpE, 3apsi
U cujia TOKa B MPOLIECCE TapMOHUYECKUX 3JIEKTPOMArHUTHBIX KojeOaHui, pokycHoe
pacCTOSIHUE M ONTHUYECKas CHUJIA JIMH3bI, MPU ONHCAHUM MPABHIIBHO TPAKTOBATh
(bu3MYECKU CMBICT HCMONb3YyeMbIX BEIMYWH, WX OOO3HAYECHHUS | EJAMHMUIIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JaHHYIO (U3UYECKYIO0 BEJIMYUHY C JAPYTHUMHU
BEJIMUMHAMU;

OMHCHIBATh WM3YYCHHBIC KBAHTOBBIC SIBIICHUS W TPOIIECCHI, UCTOIB3Ys (hU3HUecKue
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA,
SHEPrus U UMIYJIbC (POTOHA, MEPUOJ MOJIypaclaad, SHEPrusl CBS3M aTOMHBIX sIEp,
IpU OMMCAHUU MPABWIBHO TPAKTOBATH (PU3NUYECKUI CMBICIT UCIIOJIb3YEMBIX BEJIMYMH,
UX O0003HauY€HUs M E€IMHULBI, YKa3blBaTb (OPMYJIbl, CBSI3BIBAIOLIUE JaHHYIO
(bu3MYeCKyI0 BEIMUMHY C APYTMMHU BEJIMUYMHAMH, BBIYUCIATH 3HaUYCHUE (PU3UIECKON
BEJIMYMHBI,

aHAJIM3UPOBATh PUZNYECKUE TPOLECCHI U SBJICHUS, UCTIONb3Yys PU3NUECKUE 3aKOHBI U
OpUHLHKIBL: 3aK0H OMa, 3aKOHBI TOCJIEI0BAaTENbHOIO U NapaJuIeIbHOTO COEAMHEHNUS
IPOBOJHUKOB, 3aKOH Jlxoyis—JIeHna, 3aKoH 31EKTPOMarHUTHOM WMHIYKIMH, 3aKOH
MPSAMOJIMHEMHOTO PACIPOCTPAHEHHSI CBETA, 3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI
MpeIOMIICHUSI CBETa, ypaBHeHHE DifHIITeHHA s (oTodh(deKTa, 3aKOH COXpaHECHHS
SHEPruM, 3aKOH COXPaHEHMsI UMITYJIbCa, 3aKOH COXPAHEHUs AJIEKTPUUYECKOTOo 3apsja,
3aKOH COXpaHEHMs MacCOBOrO 4YHCIA, MOCTyJaThl bopa, 3aKOH paauoakTUBHOIO
pacnaga, MpUd 3TOM pa3idyaTh CIOBECHYIO (OPMYJUPOBKY 3aKOHa, €ro
MaTEeMaTU4Y€CKOE BBIPAKEHHUE U YCIIOBUS (TPAHMIIBI, 00JACTH) MPUMEHUMOCTH;
ONpEeNeNsITh HalpaBlICHUE BEKTOpAa HHIAYKIUMM MArHUTHOTO TMOJISI MPOBOAHUKA C
TOKOM, cuJjIbl Amnepa u cuiibl JlopeHna;



CTPOUTb M ONMCHIBATH H300pa)K€HHE, CO3AaBAEMOE IUIOCKUM 3€pKajiOM, TOHKOU
JIMH30M;

BBIMOJIHATH SKCIIEPUMEHTBI MO0 UCCIEI0BAHUIO (DU3MUECKUX SIBJICHUM U MPOLIECCOB C
MCIOJIb30BAaHNEM TPSIMBIX M KOCBEHHBIX H3MEpPEHHUH: MpU 3TOM (HOPMYIHpPOBATH
npoOjemMy/3agady W THUIOTE3y Y4eOHOTO JKCIEepUMEHTa, COOMpaTh YCTAaHOBKY W3
IpEeJI0AKEHHOT0 000pyAOBaHUS, TPOBOAUTD ONBIT U POPMYIUPOBATH BHIBOIBI;
OCYIIECTBIISITh MPSAMbIE U KOCBEHHBbIE M3MEpPEHUSI (PU3NYECKUX BEJIUYHMH, IPU ITOM
BBIOMpATh ONTHMAJBHBIM CIOCOO M3MEPEHHS W HCIOIb30BaTh M3BECTHBIE METOJIBI
OLIEHKH MOTPEIHOCTEN U3MEPEHUM;

UCCIIEN0BAaTh 3aBUCUMOCTM (DM3MYECKUX BEJIMYUH C MCIOJIB30BAHUEM MPSMBIX
U3MEpPEHHUI: TpU 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCHUPOBATH pPE3YJbTaThl
MOJy4YEHHOW 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH B BUJE TaOIUL U rpaduKoB, enaTh
BBIBOJIbI 10 PE3YyJIbTaTaM MUCCIIEA0OBAHMS;

coOroIaTh mpaBuiIa 0€30MacHOro Tpy/Ja MpH MPOBEACHUU MCCIECTOBAHUI B paMKax
y4e0HOTr0 IKCIEPUMEHTa, YUeOHO-UCCIIEI0BATENbCKON U POEKTHOM AESITENbHOCTHU C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJAOOpaTOPHOro 000pyAOBaHNUS;
pemarh pacuy€THble 3aJaud C SBHO 3aJaHHOM (U3NYECKOM MOJENbI0, HCHOJb3Ys
¢bu3nueckrne 3aKOHBI W MPUHLMUIBI, HA OCHOBE aHAW3a YCJOBHS 33/Ja4d BBIOMPATH
(bu3MUECKyI0 MOJENb, BBIICTATh (PU3NUECKHE BETUYUHBI U (OPMYIIbI, HEOOXOUMBIE
Uil €€ peuieHus, IMPOBOAUTH pacy€Tbl M OLEHUBATHh PEATBHOCTH IOJYYEHHOIO
3HaYeHUs] PU3NYECKON BETUUHHBI;

pemaTh KAaueCTBEHHbIE 33Jauyd: BBICTPAMBAaTh JIOTUYECKA HEMPOTUBOPEUHUBYIO
LEMOYKY pAaCCyXJICHUH C ONOpOd Ha H3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYecKue SIBICHUS;

UCIOJb30BaTh NPU PEIICHWH Y4yeOHBIX 3aJad COBPEMEHHblE HH(OpPMalMOHHBIE
TEXHOJIOTMM [UJISl TIOMCKA, CTPYKTYPHPOBAaHHs, WHTEPHPETALMH W IPEACTABICHUS
yueOHOM ¥ Hay4HO-TIONMYJSpHOW HMH(POpPMAIMH, TOMYyYEHHOM U3 Pa3IuIHBIX
MCTOYHUKOB, KPUTUYECKN aHAIM3UPOBATH MOTyYaeMyto HH(OPMAIIUIO;

OOBSCHATh NPUHLUIBI JEHCTBUS MAIUH, NMPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3ianyaTh YCIOBHS UX O€30MaCHOTO MCIIOJIb30BAHUS B TIOBCEAHEBHON KU3HU;
OPUBOJAUTH MPUMEPHl BKJIAJa POCCUHCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE IIPOLIECCOB OKPYKAIOIIETO0 MHUpa, B pa3BUTUE
TEXHUKH U TEXHOJOTUI;

UCIOJb30BaTh TEOPETHUECKHE 3HaHWS MO (PU3MKE B IMOBCEAHEBHOM KU3HU JUIA
oOecnieueHus O€30MaCHOCTH TNpU OOpalleHUH C NpUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBaMH, Ui COXPAHEHHs 3J0POBbS W COONIOACHHUS HOPM HKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEE;

paboTaTh B TPYMIIE C BBHITOJIHEHUEM Pa3IUYHBIX COLMATBHBIX POJICH, MIAHHUPOBATH
paboTy TIpynmsl, PalUOHAIBHO pacnpenesarh OOA3aHHOCTH U IUJIAaHUPOBATh



NeSITeIbHOCTh B HECTAH/IAPTHBIX CUTYAIMAX, aJleKBATHO OIICHUBATh BKJIAJ KaXKIOTO
U3 YYaCTHUKOB TPYIIIBI B pELICHUE pacCMaTpUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungpoBbie
Ne n/mn P Kontpoabnsie Ilpakrnyeckue (mup :
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUASA
1.1 ®u3uKa 1 METOAbl HAYYHOTO TO3HAHUS 2 bubmorexa [JOK
’ A v https://m.edso0.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kitnematiica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamiica / https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuotexa [JOK
’ TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
13 ArperatHble cocTosiHUS BemecTBa. Da3oBble 5 bubnnorexka [HOK

IIePEX OBl

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




Hroro no pazneny 24
Paznea 4. JIEKTPOJANHAMUKA
bu6nunoreka [IOK

4.1 DUICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN NIeKTpUYECKU TOK. TOKU B 12 bubnnoreka [JOK

' Pas3IUYHBIX Cpeiax https://m.edsoo.ru/741bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne n/m P Kourpoabnbie IIpakTnueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. JIEKTPOJAUHAMUKA
11 MarnuTtHoe noje. J1eKTpOMarHuTHast 1 1 3 bubnmnorexa [JOK
' WHIAYKLIUSA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHn4ecKHe U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
’ KoJIeOaHust https://m.edsoo.ru/7f41¢97c
but6mmoreka [IOK
. 1
2.2 MexaHn4yecKkue U 3J1€KTPOMATHUTHBIE BOJIHBI 5 https://m.edsoo.ru/7f41c97¢c
but6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIITUAJIbHOM TEOPUHU OTHOCUTEJBHOCTH

11 OCHOBBI CTICTIHATBHON TEOPUH 4 | bubnuorexa [JOK
' OTHOCHUTEJIHLHOCTH https://m.edsoo.ru/7f41¢c97¢
Hroro no pazgeny 4
Pasznea 4. KBAHTOBAS ®PU3UKA
. bubnuoreka [{OK
4.1 OJeMeHThl KBAHTOBOU OIITHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue atoma 4 but6mmoreka [IOK




https://m.edsoo.ru/7f41c97c¢

4.3

AToMmHOE S1pO

bu6mmoreka LIOK
https://m.edsoo.ru/7f41¢c97¢

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 brbmmorexa [OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7

Paznesa 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 Ob6o061ato1iee NOBTOPEHKE 4 ngﬂ;;f;;grou/s 41c97c

Hroro no pazneny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

10 KITACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbLHOM NPOrPaMMBbl CpeIHEro o01ero oopa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha MpHUMEpax poyib U MecTo (Gu3uku B (HopMUpOBaHUH
COBPEMEHHOM HAay4YHON KAPTUHBI MUpPA, B PA3BUTHUH COBPEMEHHON TEXHUKH U

TEXHOJIOTHUH, B TPAKTUYECKON JIEITEIHbHOCTH JTIOICH

10.2

YYuTBIBaTh TPAaHUIBI TPUMEHEHUS W3YYEHHBIX (DU3MUECKUX MOMETeH:
MaTepHaibHas TOYKa, MHEpIMaJIbHAs CUCTeMa OTCuéTa, abCOIIOTHO TBEPIOE
TENO, UICANbHBINA Ia3; MOAEIN CTPOEHUS Ta30B, )KMIKOCTEH M TBEPIBIX TEl,

TOYEYHBIN AIIEKTPUUECKUH 3apsi1 — P PEIICHUH (PU3NIECKUX 3a/1a9

10.3

PacnioznaBate ¢uznyeckue siBiIeHUs (IPOIECCH) U OOBACHATH MX HAa OCHOBE
3aKOHOB  MEXaHWKH, MOJIEKYJISIPHO-KHHETUYECKON TEOpUHU  CTPOECHUS
BEIIECTBA U  JJEKTPOAMHAMUKH: PABHOMEPHOE M  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE JBM)KEHHE, CBOOOAHOE NaJeHHE TeJl, JBHXKEHHE IIO0
OKPY)XHOCTH, HWHEpLHs, B3auMojeicTBue Tei;, auddysus, OpoyHOBCKOE
JBI)KEHUE, CTPOCHHME XUJKOCTEH U TBEPIBIX Tel, U3MEHEHHE 00BhEMa Tel
Opu HarpeBaHuM (OXJIAXAEGHHMM), TEIUIOBOE pPAaBHOBECHE, HCIIApEHHE,
KOHJICHCallus, IUIaBJICHUEe, KPUCTAJUIM3AIMs, KUIIEHNE, BIaXXHOCTh BO3AyXa,
NOBBIIIEHNUE JABJIEHUS ra3a MpPU €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBS3b
MEXAy IapaMeTpamMHu COCTOSHMS rasa B M30IpOLieccax; IJIEKTPU3aLUs Ted,

BBaHMOI[efICTBHe 3apsa0B

10.4

10.5

OnuceiBaTh MEXaHMUYECKOE JBUKCHHE, HUCIOIB3yS (DU3NYECKUEe BEITUYHUHBIL:
KOOpJMHATa, MyTh, MepeMellleHne, CKOPOCTh, YCKOpPEHHe, Macca Tefa, CHIa,
UMITYJIbC ~ TeJa, KUHETHUYeCKas DJHEprus, TMOTECHIHAIbHAs  JHEPrus,
MeXaHu4YecKas paboTa, MEXaHWUYECKash MOIIHOCTh; MPH OMHUCAHWUU MPABUILHO
TPaKTOBaTh (PU3NYECKUIN CMBICT UCIOIb3YEMBbIX BEIMYUH, UX 00O3HAUEHUS U
€AVHMIIBI, HaXOOuTh (OPMYJbI, CBS3BIBAIOLIUE JIAHHYIO (PU3UYECKYIO

BCJIIMYMHY C APYTUMU BECIUYNHAMHA

OnuceIBaTh HU3YUCHHBIC TCIIIIOBLIC CBOMCTBA Tel U TEIUIOBLIC SABJICHUA,
HCIIOJIb3Yys (1)I/I3I/I‘-I€CKI/I€ BCIIMYUHBI: JAaBJICHUEC Ta3a, TEMIICpaTrypa, CpCaAHAA
KHHCTHUYCCKasa OHCPrusd Xao0TH4YCCKOI'0 JABUXKCHUA MOJICKYII,
CpCAHCKBaApaTHIHAsA CKOPOCTb MOJICKYJI, KOJIMYCCTBO TCIIJIOTbI, BHYTPCHHAA

sHeprusi, pabora raza, KOdIQPUIMEHT TMOJE3HOTO JCHCTBUSA TEIMJIOBOTO




10.6

10.7

JABUIaTClisd; IIPpHU OIIMCAaHUHK IIPABHUIIBHO TPAKTOBATb (1)I/IBI/I‘IGCKI/II71 CMBICJI
HCIIOJIB3YEMBIX BCINYUH, UX 0003HaYeHNs U CAMHUIIBI, HAXOOUTH (bOpMyJ'IBI,

CBA3BIBAIOIIUC JaHHYIO (1)I/I3I/I‘~I€CKYIO BCJIMYUHY C APYTMMH BCIIMYNHAM

OnuceiBaTh U3YyYEHHBIE IEKTPUUECKHE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE
sBIIEHUsST (IIPOLIECCHI), HCIOJIb3Ysd (PU3NYECKUE BEIUYHHBI: DJICKTPHUECKUN
3apsa, JJIEKTPUUYECKOE TO0JIe, HANpPSKEHHOCTh MOJIS, MOTEHIMAal, Pa3HOCTh
MOTEHILIMAJOB; MPH OMHCAHWU NPABUIBHO TPAKTOBATH (DU3MUYECKUU CMBICT
UCIIONIb3YEMBIX BEJIMYUH, UX 0003HAUEHHUS U €AMHHUIIBI; YKa3bIBaTh (DOPMYIIHI,

CBA3BIBAIOIINEC JAHHYIO (1)I/I3I/I‘-I€CKYIO BCJIIMYHHY C APYTUMH BCIUYNHAMHA

AHATM3UPOBATh (PU3UYECKUE IMPOIECCHl U SIBICHHS, UCIONB3YS (PU3nIecKue
3aKOHBl W TPUHLMIBL 3aKOH BcemupHoro taroteHus, I, II u III 3akoHbI
HproToHa, 3aKOH COXpaHEHUS MEXAHWYECKOW SHEPryuu, 3aKOH COXpAHEHUS
UMIyJbCca, MPUHIUI  CYNEPHO3UIUM  CWI, TPUHIUI  PABHOMPABUSA
MHEPLUHAIBHBIX CHCTEM OTCYETA; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSA3b CPEAHEN KMHETUYECKON SHEPTUU
TEIIJIOBOTO JABMKEHHUS MOJICKYJI ¢ aOCOJIFOTHOM TeMIIepaTypou, MepBhIH 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPaHEHMS AJIEKTPUUECKOTO 3apsaa, 3akoH KyioHa;
IIPH 3TOM Pa3indaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMAaTHUECKOE

BBIpa)KEHUE U yCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC TIPUHIIMIIBI ISHCTBHUS MAIlIUH, TPHOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3inyaTb YCIOBMS MX O€30IaCHOrO HCIIOJNb30BaHUS B

HOBCGHHGBHOﬁ KHU3HHU

10.9

BBIMONHATE  9KCIIEPUMEHTHI 110 HCCIICOBAHUIO (U3UYECKUX SIBICHUU |
NPOIIECCOB C MCIOJIH30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUH; MPH 3TOM
dbopMynupoBarh npobieMy (3aady) M TUMOTE3y y4eOHOro SKCIIEpUMEHTA,
coOupaTh yCTaHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHUS, TIPOBOJUTE OIBIT U

dbopMynupOBaTH BHIBOIBI

10.10

10.11

OCYHIGCTBJISITB MMpsAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCJIIMYMH; ITPU
9TOM BLI6I/IpaTI> ONTHMAJIBLHBIN CIOCO0 HU3MCPCHUA U UCIIOJIb30BaTh NU3BCCTHLIC

MCTOABI OLICHKH HOI‘pGHIHOCTGfI I/IBMepeHI/Iﬁ

HccnenoBaTh  3aBUCMMOCTH ~ MeXAy  (U3MYECKMMH  BEJIMYMHAMHU  C
UCIIOJIB30BAHUEM IPSIMBIX U3MEPEHUMN; TP ’TOM KOHCTPYMPOBATh YCTAHOBKY,
(GUKCUpPOBATh PE3yNbTAThl MOTYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIUYHH B

BUIC Ta6J'II/II_I n FpaQ)I/IKOB, JCJ1aTh BBIBOJBI 110 PE3YyJibTaTaM HCCIICIOBAHUA

10.12

CoOumoiate mpaBmuiia 06€30MacHOr0 TpyJa MPU TPOBEACHUH HCCICIOBAaHUN B
paMKax y4eOHOTo SKCIIEPHMEHTa, YU4eOHO-HCCIIEeOBATEIbCKON U TPOCKTHOM
NESITeIbHOCTH  C  HUCIOJNB30BAHUEM  HM3MEPHUTEIBHBIX  YCTPOHCTB |

71a00paTOPHOTO 000PYIOBAHHUS




10.13

Pemartes pacuéTHble 3amayv ¢ SBHO 3aJaHHOW (DU3UYECKON MOJIETIbIO,
UCIIONB3Ys (DU3WYECKHUE 3aKOHBI W MPUHIIMIIBI; HA OCHOBE aHAM3a YCIOBHUS
3a/1a4¥l BBIOWpaTh (PU3MUECKYIO MOJECIb, BBIACIATh (U3NYSCKUE BETUYHHBI U
dbopMyITbl, HEOOXOIUMBIE TS €€ PEIICHUs, IIPOBOIUTH PACYETHI M OICHUBATH

PE€AJIbHOCTD IMOJYYCHHOI'O 3HAYCHU A (bHSH‘lGCKOfI BCINYHHBI

10.14

10.15

10.16

10.17

10.18

11 KITACC

Kox
NpoBePsSIEMOro
pe3yJbTara

Pemate kauecTBEHHEIC 3ala4M: BBICTPAaMBATh JIOTUYCCKU HCIIPOTHUBOPCYHBYIO
LHCIIOYKY paccyx(z[eHHﬁ C Ol'IOpOfI Ha M3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTH U

Q)HSHQGCKI/IG SABJICHUA

Hcnonp3oBath npu pelIeHUn yueOHBIX 3a1a4 COBPEMEHHBIC
UHPOPMALIMOHHBIE  TEXHOJIOTMH  JJs  TIOMCKA,  CTPYKTYpHUpPOBAHHS,
UHTEpPHpETallMd W  TPEACTaBICHUS Y4eOHOW W  HayYHO-TIOMYJISIPHOM
UHpOpMALMY, TIOJyYEHHOH M3 pa3jIMuYHBIX HCTOYHHMKOB; KPHUTHYECKH

aHAJIM3UPOBATH MOJTy4aeMyro HH(popMaluio

[TpuBOIUTH PUMEPHI BKJIAJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE IMPOILIECCOB OKPYXKAIOUIET0 MHUpPa, B pPa3BUTHE

TEXHUKU U TEXHOIOTHIA

Hcnons3oBars TCOPCTUUCCKHUEC 3HAHUSA 110 (1)I/I3I/IK€ B HOBCGHHGBHOfI KHU3HU OJIA
oOecrieyeHns 0€30MacCHOCTH MpU OOpalleHHH ¢ MPHOOpaMH M TEXHHUYECKUMHU
YCTPOMCTBaMM, JJIsi COXPaHEHUs 3J0pOBbI U  COOJIOACHHUS  HOPM

OKOJOTHYC€CKOI'o IIOBCICHUS B OKPY)KaIOIHGﬁ cpeaec

PaGoTaTh B rpymme c BBINOJHEHHEM pPa3IUYHBIX COLMAIBHBIX pOJEH,
IJIAaHUPOBATh PadOTy TPYMIBI, PAlMOHAIBHO paclpeneisTh 00S3aHHOCTH U
MJAHUPOBATH JACSATENbHOCTh B HECTAHAAPTHBIX CHUTYyalUsX, aJeKBAaTHO
OIIEHHMBATh BKJAJ KaXKJIOr0O M3 YYACTHUKOB TPYIIBI B  pEHICHUE

paccMaTpuBaeMoi mpoOIeMbl

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

JIeMOHCTpUPOBATh Ha IMpHUMeEpax posib U MecTo (PU3MKku B (GOpMHUPOBaHUU
COBPEMEHHOM HayYHOUW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHHUKHU U
TEXHOJIOTHH, B IPAKTUYECKOU JESATEIBHOCTH JIFOJIEH, LIETOCTHOCTD U €AUHCTBO

(bu3nyecKoil KapTUHBI MUpa

11.2

V4YuTeIBaThH I'paHHllbl TIPUMCHCHHUSA HN3YYCHHBIX (1)I/IBI/I‘I€CKI/IX MO,I[GJIGI;'IZ

TOYCYHBIN SHGKTpI/I‘leCKI/Iﬁ 3apsaa, AACpHasd MOACJIb aTOMAd, HYKJIOHHAA MOJCJIb




ATOMHOTIO sAapa IMpru pCIICHUA (bI/ISI/I‘leCKI/IX 3aJa4

11.3

Pacnio3naBate (pusmnueckue siBieHus: (IPOIECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB  JJIEKTPOJAMHAMHUKM M  KBaHTOBOW  (U3MKHM:  3IeKTpudeckas
IIPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUUECKOE, MAarHUTHOE J€MCTBUS TOKA,
B3aMMOJICHCTBHE MAarHUTOB, OJEKTPOMAarHUTHAsh WHAYKIUS, JCHCTBHE
MarHUTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JBWDKYIIUHCS 3apsij,
3JIEKTPOMArHUTHBIE KOJIeOaHHUs M BOJIHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHHe
CBETa, OTpPaKEHUE, MpeJoMJIeHue, uHTepdepeHus, aAudpakuus U
MoJNsipU3anusi  CBeTa, JHCIepcus cBeTa, (oTtoanekrpuueckuii  3ddexr
(poroaddexr), cBeTOBOE TaBICHHE, BOSHHKHOBEHHE JIMHEHYATOTO CIEKTpa

aToMa BOoJopoaa, €CTECTBCHHAA U UCKYCCTBCHHAA PAIMOAKTHUBHOCTDb

11.4

OnuceiBaTh M3y4yeHHBIE CBOMCTBAa BelIeCTBA (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHE, DJEKTPUYECKYI0 IMPOBOAMMOCTb  pa3lIMYHBIX  Cpel) U
3JIEKTPOMArHUTHBIE SABICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKHUE BETUUUHBI:
JJIEKTPUYECKUNA  3apsill, CHJIa  TOKA, DJEKTPUYECKOE  HaIpsLKEHUE,
3JIEKTPUUYECKOE CONMPOTUBIIEHUE, Pa3HOCTh MoTeHuuanos, JJ1C, paborta Toka,
MHIYKIMST MarHUTHOTO Iouis, cwia Ammepa, cuia JIopeHna, MHIyKTUBHOCTb
KaTYIIKH, SHEPrUs JEKTPUYECKOTO U MArHUTHOTO IOJIEH, IEPUOJ U 4acToTa
KoseOaHuii B KojeOaTeaThbHOM KOHTYpe, 3aps] M CHJa TOKa B IpoIecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHUH, (OKYyCHOE paccTOsSHHUE U
OINTUYECKasl CUJIA JIMH3BI; MPU ONMMCAHUU MPABUIBHO TPAKTOBATh (U3NUYECKUN
CMBICJ HCIOJB3YEMBIX BEIMYMH, UX OOO3HAUYEHMS] M €IMHHULIbI; yKa3blBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIHYMHY C JPYTHMH

BCINYNHaMN

11.5

11.6

OnuceiBaTh H3yYEHHbIE KBAHTOBBIE SBJIEHUS M IIPOLECCHI, HCIOJIb3Ys
(dbu3NYecKHe BEIMYUHBI: CKOPOCTh ANEKTPOMATHUTHBIX BOJIH, IJTHHA BOJHBI U
4acTOTa CBETa, SHEPIrus U UMIYINbCc (POTOHA, MEPHO] MOJIypacnaa, SHEPTUs
CBSI3M aTOMHBIX Sep; MPH ONHUCAaHWUU TPABHIBHO TPAKTOBATh (DHU3MUECKUIN
CMBICIT MCIOJIb3yeMbIX BEIUYUH, UX O0O3HAUCHHUS U E€AUHHIIBI, yKa3bIBATh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (U3WYECKYI0 BEIUYHHY C JAPYTUMH

BCIIMYHMHAMU, BBIYUCIIATH 3HAUYCHUC (1)I/I3I/I‘-I€CKOf/'I BCINYHUHBI

AHanm3upoBaTh (pU3NYECKHE TPOIECCH M SIBICHUS, MCIOIb3YS (U3MUSCKHE
3aKOHBl M TPUHOUNBL 3akoH Owma, 3aKOHBI IOCIENI0BATEIBHOTO H
HapauIeIbHOTO COEAMHEHMs MPOBOJHUKOB, 3akoH J[xoyma — JleHua, 3akoH
ANIEKTPOMAarHUTHOW WHIYKIMH, 3aKOH TNPSMOJMHEHHOTO pacripoCTpaHEHHS
CBETa, 3aKOHBI OTPAXXCHHUS CBETA, 3aKOHBI TPEIOMIICHUS CBETa, YpaBHEHHE
OiHmTeitna s QoTorddekrra, 3aKOH COXpAHEHUS HHEPTUH, 3aKOH

COXpaHCHUSA HUMITYJIbCA, 3aKOH COXPAaHCHUSA IBJICKTPUUCCKOI'O 3apsaia, 3aKOH




COXPAaHEHHUs MacCOBOr0 4Hcia, MOCTyJdaTel bopa, 3akOH paaMoOaKTHBHOTO
pacmazna; Npu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYecKoe  BBIpa)KEHHWE U yCloBUS  (TpaHHUIBl,  00JacTH)

MNPpUMCHUMOCTHU

11.7

OHpGZIGJISITI: HaIlpaBJICHUEC BCKTOPA MHAYKIIUHW MArHuTHOI'O IIOJIA IIPOBOAHHKA

C TOKOM, cuJibl AMIiepa U cuiibl JIopeHia

11.8

CrpouTh M ONUCHIBATH H300pAKEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,

TOHKOU JIMH30H

11.9

BEBIIONMHATE 3KCHEPUMEHTHI 10 HCCICNIOBAHUIO (U3MUYECKUX SIBJICHUU U
MIPOIIECCOB C MCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUH; MPH 3TOM
dbopmynupoBaTh TpobieMy (3a7ady) W THIOTE3y Y4eOHOrO AKCIIEPUMEHTA,
cOOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO 00OPYJIOBAaHHUSI, TIPOBOJUTE OMBIT U

(hOopMyIIHpPOBATh BEIBOJIBI

11.10

11.11

OCyIIIGCTBJISITB MMPpAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCJIMYHH,; IIPH
9TOM BBI6I/IpaTB OITHMAJIBHBIH CII0CO0 HU3MCPCHHA U UCIIOJIB30BATb U3BCCTHLIC

MCTOAbI OLICHKH HOFpeIHHOCTeﬁ H3MepeHHI>i

HccnenoBaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYHMH C UCTIOIB30BAHUEM TIPSIMBIX
MU3MEPEHHH; IPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTATHI
MOJTYYEHHOM 3aBUCUMOCTH (PU3MYECKHUX BETUYMH B BUAE TaOIHIl U TPaPHUKOB,

ACJIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICAOBAHUA

11.12

11.13

11.14

11.15

CoOmronats mpaBuiia 6€30MacCHOr0 TpyJa MPU MPOBEACHUH UCCIEAOBAHUMN B
pamMKax y4eOHOTO IKCIIepUMEHTa, YUeOHO-NCCIIeI0BAaTENbCKOM U MPOSKTHOM
NESTEIIBHOCTH € HMCIOJB30BaHUEM  HM3MEPUTEIBHBIX  yYCTPOWCTB U

1a00paTOPHOTO 00OPYIOBAHUS

Pemarp pacuéTHple 3amaud C SABHO 3aJaHHOM (PU3NYECKON MOJENbIO,
UCTIONB3Ys (PU3MYECKHe 3aKOHBI W MPUHIIMITBE; HA OCHOBE aHAIHM3a YCJIOBHS
3a/laud BLIOUpaTh (PU3HUYECKYIO MOJIEIb, BBIICIATh (PH3UUCCKUE BEITHUYMHBI U
(dbopMyIbl, HeOOXOAUMBIE Ui €€ pelIeHus], MPOBOJUTh PAacU€Thl U OLIEHUBATh

PCAIbHOCTD IMOJTYYCHHOI'O 3HAYCHUS (1)I/IBI/I‘I€CKOI>'I BCIINYHHBI

PemraTe xauecTBeHHEBIC 3aJlauu: BbBICTPANBATb JIOTHYCCKH HCIIPOTUBOPCUUBYIO
LOCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U

(bu3nueckue BICHUS

Hcnons3oBarts Ipy  PEIICHUU yueOHBIX 3a1a4 COBPEMEHHBIE
WHPOpPMAIIMOHHBIE  TEXHOJOTMH IS TIOMCKA,  CTPYKTYpHUPOBAHHS,
UHTEpOpETallMd W MPEJACTaBICHUS Y4eOHOW W HAy4YHO-NOMYJISIPHOM
uHbOpMalUY, TOJYYEHHOH M3 pa3jIM4YHBIX HCTOYHUKOB; KPUTHYECKU

aHAIM3UPOBATh MOTY4aeMyI0 HH(POPMAIHUIO




11.16

11.17

OOBACHATH MIPUHIUIIBL HeﬁCTBHH MallnH, HpI/IGOpOB U TCXHHYCCKHUX
YCTpOfICTB; pasimuatb  YCJIOBHA  UX 0€30IIaCHOT0  HCIOJL30BAHUSA B

HOBCEIHEBHOU KU3HU

[TpuBOIUTE MpUMEPHI BKJIa/la POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOMIETO MHUPA, B Pa3BUTHE

TEXHUKH U TEXHOJIOTUH

11.18

11.19

Hcmons30BaTh TCOPCTUYCCKHUEC 3HAHUSA 110 (1)I/I3I/IK€ B IIOBCEIHEBHOM XU3HHU IS
obOecrieyeHnss 0€30IMaCHOCTH pu 06paH_IeHI/II/I C an6opaMH Hn TCXHHUYCCKHMH
YCTpOfICTBaMI/I, JIIA COXpaHCHUA 3A0POBbA u COGJ’IIO,I[GHI/IH HOpM

9KOJIOTMYECKOT0 MOBEICHUS B OKPYXKAIOIIEH cpejie

PaGotare B rpynme ¢ BBINOJHEHHWEM pA3IUYHBIX COLMANBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIBI, PAMOHAILHO PACHPEICNsATh OOS3aHHOCTH U
IJIJAHUPOBAaTh  JIEATEIbHOCTh B  HECTAHJAPTHBIX CHUTYalMSIX, aJEKBATHO
OLICHMBATh  BKJIAJ KaXJOr0 W3 YYAaCTHUKOB TIPYINbl B  peUICHUE

paccMaTprBaeMoii IpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
10 KITACC

Koa
MPOBEPAEMOro IIpoBepsiemble 3JIeMEHTBI COAEPKAHUS
3j1eMeHTa

Kox
pa3aena

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHUW A

®usnka — Hayka O npupoae. HayuHble MeETOIbI MO3HAHHUS
1.1 OKpY’KaroIlero Mupa. Poib skcnepumMeHTa U TEOPUH B MPOLECCE

MIO3HAHUS TIPUPO/IBI. DKCIIEPUMEHT B (pr3mke

1 MonenupoBanue (U3NYECKUX SBICHUNA W TporeccoB. HayuHsie
runore3bl.  PuU3NYECKHE 3aKOHBI W Teopuu. ['paHunel
1.2 NPUMEHUMOCTH (DU3NYECKHX 3aKOHOB. [IpHHIIMI COOTBETCTBUSI.
Ponp 1 Mecto ¢pu3uku B pOpMUPOBAHUN COBPEMEHHOIN HaydHOMH

KapTUHBI MUPA, B TPAKTUUECKOHN EATEIbHOCTH JIIOIEN
2 MEXAHHWKA
KMHEMATHKA

11 Mexannueckoe aBHKeHHE. OTHOCHTEIBHOCTH MEXaHHYECKOIO
nBuxeHus. Cucrema orcuéra. TpaekTopust

[Tepemenienue, CcKOpoCcTh (CpemHsisi CKOpPOCTh, MTHOBEHHAas
515 CKOPOCTh) M YCKOPEHHE MaTepHUaTIbHOM TOYKH, MX MPOEKIHU Ha
ocH cucTeMbl KoopAauHat. CloXKeHHe NepEeMEIICHU U CI0KEHHE

CKopocTei

PaBHOMEpHOE M PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE JBIKCHHE.
2.1.3 I'paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, MyTH

2.1 U TIepeMEIIeHNs] MaTepUabHOM TOUYKH OT BpEeMEHHU

2.14 CBoOogHoe majieHne. Y CKopeHrue CBOOOTHOTO TaCHUS

KpuBonunerinoe NIBIKEHUE. PaBHOMepHOE IBIDKECHUE
51 MaTepUaIbHOM TOYKH 110 OKPYKHOCTH. YTIIOBas CKOPOCTh,
nuHenHas ckopocts. [lepuon u wactora. LleHTpocTpeMurensHoe

yCKOpEeHue

216 TexHmueckne YCTpOﬁCTBaZ CIIMAOMCTpP, ABUIKCHUE CHAPAOOB,
LCIMHBIC U pPCMCHHBIC ICPEaAaYIN

517 [Ipaktnyeckne paboTel. V3MepeHHE MIHOBEHHOH CKOPOCTH.
HccnenoBanne COOTHOLIEHUS MEXAY NIYTSAMH, NPONIECHHBIMH




TEJIOM 3a IOCJIEIOBATEIIbHBIE PAaBHBIEC IPOMEKYTKH BPEMEHH TIPHU
PaBHOYCKOPEHHOM JIBUKEHUHM C HAYaJbHOM CKOPOCTBIO, PAaBHOM
Hynmo. HM3ydeHue JIBHKEHUS IHApUKa B BSI3KOM KUIKOCTH.

I/IBY‘IGHI/IG JBHMXXCHUA TCIIA, 6pOI_HeHHOl"O TOPHU30OHTAJIbLHO

2.2

JUHAMUKA

2.2.1

222

223

22.4

225

2.2.6

227

[Tpunun otHocuTenpbHOCTH [Manunes. IlepBoiii 3akoH HproToHa.
HNuepuumanbHble CHCTEMBI OTCUETA

Macca tena. Cuia. IlpuHnun cynepno3unuu cui

Bropoii 3akoH HproToHa Ui MarepuarbHOM TOYKH B
uHepimanbHO cucteme otcuéra (MCO). Tperuir 3akoH
HproToHa asis MatepuanbHBIX TOUEK

3akoH BcemupHoro TAroteHus. Cuna Tsbkectu. [lepBas
KOCMHUYECKasi CKOpoCThb. Bec Tena

Cuia ynpyroctu. 3akoH ['yka

Cuina tpenusi. Cyxoe Tpenue. Cusa TpeHUs CKOJIbKEHHUS U CUjia
tpenus: mokos. Koadduuument tpenus. Cuia CONPOTUBICHUS

IMpu ABUKCHUU TECJIA B ) KUAKOCTHU HUJIN T'a3€

HOCTyHaTeJIBHOG U BpallaTCJIbHOC IBUWIKCHUC a0COJIFOTHO

TBEPJIOTO TENA

2.2.8

229

2.2.10

MOMEHT CHIBl OTHOCUTEIHLHO OCH BpalllCHUA. IIneyo cunml.

VYcnosus paBHoBecust TBEpAoro tena B UCO

TexHmueckne YCTpOﬁCTBaZ IIOAIINITHHUKH, JABUXXCHUC

HNCKYCCTBCHHBIX CITYTHUKOB

[Ipaktnueckne paborel. M3yuenuwe paBmwKeHHS Opycka TIO
HAaKJIOHHOM TIUIOCKOCTM TOJ JEHCTBUEM HECKOJBKUX CHIL
WccnenoBanue 3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HUKAIOIIMX B
nehopMUpyeMOil IPYKUHE U PE3UHOBOM 00pasiie, OT BETHUUHBI
ux nedopmaruu. VccnenoBanue yCiaoBHiA paBHOBECHS TBEPIAOTO

TCJIa, UMCIOIICTO OCh BPAalICHHUA

23

3AKOHBI COXPAHEHN A B MEXAHUKE

23.1

232
233

I/IMHyJ'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMbI MAaTCPUAJIbHBIX TOYCK.

NmMnynbe cuiibl M U13BMEHEHUE UMITYJIbca Teja
3akoH coxpanenus ummynbsca B UCO. PeakTuBHOE 1BUKEHUE

Pabora cuiier




234

MorHocTh CHJIIBI

Kunernyeckass »Heprus MarepuanbHOM TOYKH. Teopema o

23 KUHETHYECKON SHEPTUuu
[TorennuanbHas sHeprus. lloTeHuuanbHas BHEPrus YHpyro
2.3.6 neGopMHUpOBaHHOW TpPYXHUHBI. [loTeHIMaNbHAs SHEPTUs Tena
BOJIN3M IOBEPXHOCTH 3eMITU
[ToreHnuanbHble M HENOTEHUMadbHblE CUIIBL. CBs3b pabOTHI
2.3.7 HENOTEHUUAIbHBIX CHJI C U3MEHEHHEM MEXAHMUYECKOW 3HEepruu
CHCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTuu
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHu4eckne yCTpOMCTBA: JIBMKEHHE PAKET, BOAOMET, KOIIEp,
o NPYKUHHBIN MUCTOJIET
[TpakTnyeckue palGoThl. M3yueHue cBA3M CKOpPOCTEH Ten mpu
2.3.10 HeynpyroMm ynape. MccrnemoBanuwe CBs3M  pabOTBI CHIIBI €

H3MEHEHHEM MEeXaHHISCKOM OHCPI'vH TCJa

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKON TEOPUU

3.1.1

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KHHETUYECKOW TEOPHH.
BpoynoBckoe nBmxenue. duddysusa. Xapaxtep ABWKEHHS WU

BSaHMOHeﬁCTBHH HaCTHUll BECIICCTBA

3.1.2

Mogenu cTpoeHMs Ta30B, XUIAKOCTEH U TBEPABIX Tel U

00BsACHEHHE CBOICTB BCIICCTBA HA OCHOBC 3THUX MO,I[GJ'IGI‘/II

3.1.3

Macca monekyin. KonnuectBo BemectBa. [loctosiHHass ABoraapo

3.14

3.1.5

TennoBoe paBHoBecue. Temmneparypa u e€ uzMmepenue. lllkana
temriepatyp Llenbcus
Mopnens uaeanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-

KUHETHYSCKOM TCOPUU NACAIIBHOI'O I'a3a

3.1.6

AbGcomoTHas TemmepaTypa Kak Mepa CpeJHed KHHeTHYecKOH
SHEPIUH TEIUIOBOrO ABMKEHUs dacTull rasa. lllkama temneparyp

KenpBunHa

3.1.7

3.1.8

Vpasuenue Knaneitpona — Menneneesa. 3akon JanbToHa
la3zoBele 3akoHbl. M3ompoueccel B HAEAIBHOM rase cC
MOCTOSIHHBIM ~ KOJIMYECTBOM BELIECTBAa: H30TepMa, H30X0pa,

n3zobapa




3.2

33

3.19

3.1.10

3.2.1

TexHUYECKHEe YCTPOUCTBA: TEPMOMETP, OapomeTp

[IpakTnueckue padbotel. i3MepeHne macchl Bo3ayXa B KJIACCHOM
KoMHare. lccnenoBaHue 3aBUCMMOCTH MEXIy IapaMeTpaMu

COCTOSIHUS Pa3PEKEHHOIO ras3a
OCHOBbI TEPMOAMHAMMKHN

TepmonnHamuyeckas cucrema. BnytpeHnHsa JHeprus

TepMOHHHaMH‘IGCKOﬁ CHCTEMBI U CITIOCOOBI €€ N3MEHEHUS

3.2.2

323

KonunuectBo Temnotrel u  pabota. BHyTpeHHssi 3Heprus

0JIHOATOMHOT0 MJI€aIbHOIO Ta3a
Bungelr  Temsomepenayu:  TEIJIONMPOBOJHOCTb,  KOHBEKIIUA,
uznydenue. TemnoéMkocTh Tena. YjenbHas TEMI0EMKOCTh

BCIICCTBA. PacuéT konndecTBa TEIJIOTHI IIpu TCIIonICpCaauc

324

[TepBslii 3akOH TepMoaMHaMUKH. [IpuMeHeHHe nepBOro 3akoHa
TEPMOJIMHAMHKH K U3omporneccaM. I'paduueckas nHTEpIpeTanus

paboThI Ta3a

3.2.5

3.2.6

3.2.7

TeroBeie MaruHbl. [IpUHIMNBI AEWCTBUS TEIUIOBBIX MAaIHH.
[IpeoOpazoBanus S3HEPTUN B TEIUIOBBIX MammHax. Koaddumuent
nosiesHoro aeiicteus (nanee — KITJ[) termoBoit mammabl. [ukn
Kapno u ero KII/]

Bropoii 3akoH TepmoanHaMukd. HeoOpaTUMOCTh TPOIECCOB B
npupone. TemoBble nBUraTeNd. OKOJOTMYECKHE MPOOIEMBI
TETJIOPHEPTETUKU

TexHu4YecKkne YCTpPOWCTBA: JBUTATEIh BHYTPEHHErO CTrOpaHus,

OBITOBOM XOJIOMMIILHUK, KOHJIUIIHOHED

3.2.8

[IpakTuueckue paboTel. 3MepeHue yaenpbHOH TeI0EMKOCTH

AT'PET'ATHBIE COCTOAHNWA BEILIECBA. ®A30BbIE ITEPEXO/IbI

[TapooOpazoBanne u KoHAeHcauusi. lcnapeHne W KUIIEHUE.

3.3.1 VnenvHas TeIIoTa napooOpa3oBaHusl. 3aBUCHUMOCTD
TEMIIEPATypPhbl KUTICHUS OT JaBJICHUS
330 AOcomoTHasT UM OTHOCUTENbHasT  BJIQXKHOCTb  BO3AyXa.
o Hacplennslit map
TBépmoe Ttemo. Kpucramnuyeckue u  amopdHble  Tena.
333 AHU30TpOInUsl CBOWCTB KpHUCTaLIOB. JKujakue KpHCTalIbL.

COBpeMeHHHe MaTCpHaJbl




IInaBnenue u KpucCTaJllIn3alus. VY aenbpHas TEIIOTa IIABJICHUS.

334
Cyb6numarnus
3.3.5 YpaBHeHHE TEIIOBOTO OajlaHca
TexHuyeckue  yYCTpPOHCTBA: TUTPOMETP UM IICUXPOMETD,
3.3.6 KaJIOpUMETP, TEXHOJIOTHUHI HOJIy4EHUs COBPEMEHHBIX
MaTepuasoB, B TOM YHCIIe HAHOMAaTEePHAIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTueckue padboThl. I3MepeHue BIaXHOCTH BO3AyXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
Al OnexkTpuzanusi  TeN.  OJNeKTpuueckuidl  3apsa. [IBa Buma
o AIEKTPUIECKUX 3apsI0B
4.1.2 [IpoBOIHUKY, TUAIIEKTPUKHU U MOTYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa
414 B3aumopeiictBue 3apsaaoB. 3akoH Kynona
DnekTpuueckoe mosne. Hanpsok€HHOCTh AJIEKTPUYECKOTO IO,
4.1.5 [TpuHIIMI CyTIEpIIO3HIINH. Jluaun HanpsHKEHHOCTU
AIEKTPUUECKOTO TOJIS
41 416 Pabora cun snexkrpocraruueckoro mnojisi. [lorenmuman. Paznocts
MOTEHIINAJIOB
417 [TpoBOAHUKU W AUAIEKTPUKHA B TOCTOSHHOM DIIEKTPUYECKOM
o nosie. Jlusnekrpudeckasi IpOHUIIAEMOCTh
418 OnekTpoéMkocTb. KoHaeHcaTtop. DIeKTpOEMKOCTh IJIOCKOTO
o KOHJEHCAaTOpa. DHEPrus 3apsHKEHHOTO KOHIEHCaTopa
TexHuueckue  YCTpOMCTBa:  BJEKTPOCKOMN,  BJIEKTPOMETP,
4.1.9 AIIEKTPOCTATUYECKAsl 3allluTa, 3a3eMJIEHHE OHIIEKTPOIpUOOpOB,
KOHJEHCATOp, KCEPOKC, CTPYHHBIA TPUHTEP
41,10 [TpakTuueckue paboTBHL. N3mepenue ANEKTPOEMKOCTH
o KOHJIeHCaTopa
ITOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
401 VYcnoBus CyliecTBOBaHUSI MOCTOSHHOTO S3JEKTPUYECKOTO TOKA.
4.2 o Hcrtounuku Toka. Crna Toka. [locTOSHHBIA TOK
422 Hanpsokenne. 3akon Oma 17151 yyacTka Lenu
423 DJIEKTPUUECKOE COMPOTUBIEHUE. YIEIbHOE COMPOTUBICHUE




4.2.4

B€IICCTBA

HOCHGHOB&TGHBHOG, napamiCJibHOC, CMCIIAHHOC COCAUHCHUC

IMPOBOAHHUKOB

4.2.5

Pa6oTa snekrpuueckoro Toka. 3akon Jlxoyns — JIenma

4.2.6

MOH_IHOCTB QJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoaBkymas cuina (manmee — DJIC) W BHyYTpeHHEe
COTNPOTHUBIIEHHE HMCTOYHMKA TokKa. 3akoH Owma s MOJHOM

(3aMKHYyTOI) 2nekTprueckoi renu. Koporkoe 3aMbIkaHue

4.2.8

4.2.9

4.2.10

4.2.11

DIIeKTpOHHAs MPOBOJIUMOCTh TBEPABIX METALIOB. 3aBUCUMOCTh
COIIPOTUBIICHUSA METAIIJIOB oT TeMIEpaTypsl.

CBepxnpoBOIUMOCTb
DneKTpuuecKkuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB

[onynpoBonuuku. CoOCTBEHHass W NMPUMECHAsT MPOBOJUMOCTD
MOJIYITPOBOJTHUKOB. CaoiicTBa p-n nepexoa.

[MomynpoBoAHUKOBBIE TIPUOOPHI

ONEeKTPUYECKUH TOK B DBJEKTPOJIUTAX. OJIEKTPOIUTHUYECKAs

JUCCOITUAITUS. DIIEKTPOIIH3

4.2.12

OnekTpuueckuii  TOok B razax. (CaMOCTOATENbHBI U
HECAMOCTOSITEbHBIN paspsn. Paznuunbie THIIBI

CaMOCTOATCIIBHOI'O pa3psaa. Monnaus. [1nazma

4.2.13

4.2.14

11 KIIACC

TexHUUecKrne YCTpOWCTBA: amIlepMETpP, BOJBTMETP, PEOCTaT,
HMCTOYHHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHbIE puoopHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BaKyyMHbIH  JHOJ,  TEPMUCTOPHI U  (HOTOPE3UCTOPHI,

HOJIprOBOHHHKOBBIfI AU0a, raJlbBaHHUKa

[Mpaktudeckne paboThl. M3ydeHune CMEIMIaHHOTO COCIMHECHUS
PE3UCTOPOB.
N3mepenne OJIC ucTOYHMKa TOKAa W €ro BHYTPEHHETO

COIIPOTUBJICHUA. Ha6J’II-O,I[€HI/I€ QJICKTPOJIN3a

Kox
pa3iena

Koanposepsiemoro

HpOBepﬂeMble IJIEMEHTDBI COACPKAHUNA




3JIEMCEHTA

4 OJIEKTPOJUHAMUKA
MATHUTHOE ITOJIE. QJIEKTPOMAT'HUTHAA UHAYKIWA

43.1 ITocTossHHBIE MaruuThEl. B3anMoieiicTBHE ITOCTOSHHBIX MArHUTOB
MarnutHoe mnone. Bexkrop marHutHONW uwHAYKUUU. [IpuHImMn

4.3.2 CyNneprno3uiuu. JInHuM MarHuTHOW MHAyKUMH. KapThHa nuHUM
MarHUTHOM MHAYKIIMH MOJIsl TOCTOSIHHBIX MarHUTOB
MaruutHoe 1osie TpOBOJAHUKA ¢ TOKOM. KapTwHa JUHUNA OIS
JUTMHHOTO TIPSIMOTO TPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO

4.3.3 NPOBOJIHMKA,  KATYHIKHU C  TOKOM. OmbiT  Dpcrena.
B3anmopeiicTBre NpOBOJHUKOB ¢ TOKOM

434 Cwita Amniepa, €€ MOJlyJIb Y HallpaBJICHHUE
Cuna JlopeHua, €€ Moayiab U HampaBieHue. J[BrkeHue

4.3.5 3apsHKEHHON YacTHIIBI B OJHOPOJHOM MarHUTHOM mosne. Pabora
cunel JlopeHia

436 SIBneHune ANeKTPOMarHuTHOM MHIYKIUU

4.3 4.3.7 [ToToK BeKTOpa MarHUTHOW MHIYKLIUH

438 OJ1C unayKIMHU. 3aKOH 3J€KTpOMarHuTHOW HHAYyKunu Papanes
Buxpesoe snekrpuueckoe nose. 3/{C nHIyKIMM B MPOBOJHUKE,

439 JBIKYIIEMCS TIOCTYIATEIbHO B OJIHOPOJTHOM MarHUTHOM T10JI€

4.3.10 ITpaBuiio Jlenna

43.11 NuaykTtuBHOCTD. fBnenune camonHaykuuu. 9J[C caMonHAyKIIMu

4.3.12 OHeprus MarHUTHOT'O NOJISL KaTyIIKH ¢ TOKOM

4.3.13 DNIEKTPOMAarHUTHOE TI0JIe
TexHnueckne YCTPOMCTBA: IIOCTOSIHHEIC MAarHMThI,

43.14 AJIEKTPOMATHUTBI, JIEKTPOIBUraTEN b, YCKOPUTEIH 3JIEMEHTapHBIX
YacTUL, MHAYKIMOHHAS 1€Yb
[IpakTnueckue paboThl. M3yueHne MarHUTHOTO MOJISl KaTyLIKHU C
ToKOM. HccnemoBanue AEHCTBUS IIOCTOSHHOTO MarHuTa Ha

4315 paMKy ¢ TokoM. MccienoBaHue SBIEHHS 3JEKTPOMArHUTHOM
WHIYKIUU

5 KOJIEBAHIM A 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEGAHMA
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5.1.1

Konebarenbnas cucTema. CBobopHbIe KOJIeOaHusI.
["apmonnueckue konebanus. llepuona, wacrora, aMIMTyda H
daza konebanuit

[IpyxuHHBIA MasTHUK. MaTeMaTHYECKU MAsITHUK

YpaBHeHHEe TrapMOHWYECKUX KoieOanmil. KuHemarndeckoe

JUHAMHUYCCKOC OIIMCaHHC K0JIE0ATEIHLHOTO JABUXXCHU A

[IpeBparienre sHeprun Npy rapMOHUYECKNX Kolebanusx. CBs3b
aMIUTATY/IBI KOJIGOAHWI HMCXOJHON BEIMYUHBI C aMIUIATYIaMU

Kosie0aHui e€ CKOPOCTU U YCKOPEHHUS

Konebarenbubiif  koHTyp. CBOOOIHBIE  3JEKTPOMAarHUTHBIE
KoJIe0aHUsl B WACATHHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS
MEXYy MEXaHWYECKMMHU U 3JIEKTPOMArHUTHBIMHM KOJEOaHHUSIMH.

®opmyna Tomcona

3aKOH COXpaHEHHUs SHEPruu B HJACATHHOM KoJebaTeIbHOM
KOHTYpE

BriHyX1€HHBIE MEXaHUYECKHE Kose0aHusl. Pe3onanc.
Pe3onancHass kpuBas. BbIHYXIEHHbIE 3JIEKTPOMArHUTHBIE
KoJIeOaHusI.

[lepemennsiit Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK.
MomHOCTh MEPEMEHHOT0 TOKa. AMIUIMTYJIHOE U JACHCTBYIOIIEE

3HAYCHHEC CUJIbI TOKA U HAITPSIKCHUS

5.1.10

5.1.11

5.1.12

5.2.1

Tpancpopmarop. IlpousBoxacTBo, mnepegaya U MOTpedIeHHE
NIEKTPUYECKOM  DHEPrHMHM.  ODKOJOTMYECKME  PUCKH  IIpH
IIPOM3BOJICTBE NEKTPUUECKON SHEpIuu. Kynberypa

HCIIOJIB30BAHUSA BJICKTPOSHEPIUU B HOBCGHHGBHOfI KHU3HHU

TexHUYeCKHe yCTpOUCTBa: ceiicMorpad, 2JIeKTPHIECKUH 3BOHOK,

JVHUU 3JIEKTporepenad

[Ipaktuueckue pabotel. MccnenoBanue 3aBUCMMOCTH TEPHOAA
MaJIbIX KOJIEOAaHUH Tpy3a HAa HUTHU OT JUIMHBI HUTH U MAacchl
rpy3a. HccrnenoBanue 1mepeMEHHOr0 TOKa B LENH U3
MIOCJIEZIOBATENBHO COCIMHEHHBIX KOHACHCATOpA, KAaTyIIKH U

pesucropa

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbI

MexaHnnueckre BOJIHBI, YCJIOBHS pacupocTpaHeHus. I[lepuo.




CkopocTh pacrpocTpaHeHus M JJIMHA BOJIHBL. [lomepeunbie u

IMPOJOJBbHBIC BOJIHBI

5.2.2 WuTtepdepentus u nudpakuns MEXaHUUECKUX BOJIH
3Byk. CkopocTh 3ByKa. ' pomkocTh 3ByKa. BricoTa ToHa. TemOp
523
3ByKa
DNeKTpOMarHuTHhIE BOJTHBI. VYcnoBus U3ITYy4CHUS
524 3JIEKTPOMAarHUTHBIX BOJH. B3aumHas opuenTtanus Bektopos E, B
U U B DJICKTPOMAarHUTHOU BOJIHE B BaKyyMe
CBoiiCTBa AIEKTPOMATHUTHBIX BOJIH: OTPa)XE€HUE, MPEJIOMIICHHUE,
5.2.5 nonspuzanus,  gubpakmus,  uHTepdepenimsa.  CkopocThb
AJIIEKTPOMATHUTHBIX BOJIH
[Mkana ANEKTPOMArHUTHBIX BOJIH. [Tpumenenue
226 AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHnunsl  paavocBsizu U TeneBujeHus. Paanonoxanus.
227 DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIeH Cpeibl
TexHuueckue  yCTpOICTBa:  My3bIKQJIbHBIE  HMHCTPYMEHTHI,
5.2.8 YJIBTPa3ByKOBasi JUArHOCTUKA B TEXHUKE M MEIULMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neun
OIITUKA
[TpsimonuHeHOe pacripocTpaHEeHHEe CBeTa B OHOPOIHOM Cpejie.
531 JIyu cBeta
OtpaxkeHue cBeTa. 3aKkOHBl OTpakeHUs cBeTa. llocTpoeHue
332 M300paXKEHHH B IIIOCKOM 3epKalie
[Ipenomnienne cBeta. 3aKOHBI TpPEIOMIICHUSI CBeTa. AOCOIIOTHBIN
>33 MOKa3aTeib MPeTOMIICHUS
53 [lonmHoe BHyTpeHHee oTpakeHue. lIpedenbHBI yrojl MOJHOIOo
' 534 BHYTPEHHETO OTPaKEHUS
5.3.5 Hucnepcus ceeta. CliokHbIN cocTaB O6emoro cera. L[Bet
CoOuparomiue ¥ pacceMBaolIve JHMH3BL. TOHKas JIMH3A.
@OKyCcHOE pacCTOSHHE W ONTHUYECKash CHJIa TOHKOW JIMH3BL.
5.3.6 [MocTpoerne m300pakeHUd B COOMPAIONIMX M PACCEHBAIONINX
muH3ax. Dopmyna TOHKONW JHMH3BL. YBEIWYEHHE, [[aBaeMOe
JIMH30M1
5.3.7 [Tpenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHUKH




5.3.8

Wntepdepenus cBera. KorepeHTHBIE HCTOYHHMKH. Y CIOBHUS
HaOIroAeHUs MaKCHMYMOB u MUHUMYMOB B
UHTepPEPEHIIMOHHOH  KapTWUHE  OT  JBYX  CHH(a3HBIX

KOT'CPCHTHBIX UCTOYHUKOB
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Hudpaknus  cBera. JudpakumoHHas pemérka. Y CIOBHE
HaOJNIOZICHUsI  TJIaBHBIX MaKCUMYyMOB npu MaJIeHuU

MOHOXpPOMATHYCCKOI'o CB€Ta Ha I[I/I(bpaKI_II/IOHHYIO peméTKy

5.3.10

HOHHpI/IBaHI/IH CBCTa

5.3.11

TexHuueckue  yCTpOWCTBA: OYKHM, Jyma, (oToammapar,
MPOCKIIMOHHBIM amnmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAs

onTHKa, TUGPaKIUOHHAS PEIIETKA, TOIIPOU

5.3.12

[Mpaktudeckue paboThl. M3MepeHHe mokasaTelns MpeIOMIICHUS.
UccnenoBanue cBoiicTB M300pakeHU B nuH3ax. HaOmronenue

AUCIICPCHUU CBCTA

BJIEMEHTAI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panubl MPUMEHUMOCTH KJIACCUYECKOW MexaHUKHU. [locTynaTel

6.1 TEOPUU OTHOCHUTENBHOCTU: WHBAPHUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, IPUHLIUIT OTHOCUTEIBbHOCTH DWHIITEHHA
6 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJICHHE BPEMEHU U
6.2 COKpAIlleHUE JITTHHBI
6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIBI
CBsi3b Macchl C SHEpPrued U MMITYJIbCOM CBOOOJIHOM YacTHIIBI.
64 DHeprus MoKosi CBOOOHOM YaCTHUIIBI
7 KBAHTOBAS ®U3NKA
DJIEMEHTBI KBAHTOBOM OIITUKH
®oronsl. Popmyna Ilmanka cBsizu sHepruum (oToHa c¢ ero
[ 4acTOTOW. DHEPTUS U UMIYJIHC POTOHA
OtkpeiTne u  wuccnenoBanue (ororddexra. Omnbiter AT
712 CroneroBa. 3akoHbl (hoTodPdexra
7 VYpaBHenue DitHITeHa 111 porodddexra. «KpacHas rpaHuiiay
713 doTorddexra
7.1.4 Hasnenue cera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHUYECKOE ICUCTBHUE CBETA
7.1.6 Texnuueckue  ycrpoictBa:  (oTo’7eMeHT,  (HOTOJATUHK,




7.2

7.3

COJTHEYHast OaTapesi, CBETOIUO]T

CTPOEHHUE ATOMA

Mopnens atoma Tomcona. OnbiTEl Pe3epdopaa mo ucciaenoBaHuio
721 cTtpoeHus aroMa. [Inanerapnas mozens atoma

[Tocrynater bopa. M3nyduenue u mornouieHue (HOTOHOB MpH
722 MEepEexXoJe aroMa C OAHOTO YPOBHS DHEPruu Ha Apyroil. Bumsl

cnekTpoB. CeKTp YpOBHEHN 3HEPruu aTromMa BOJ0pOia

BonHoBrIe CBOMCTBA YACTHII. Bonubl e Bpoiins.
7.2.3 KopmyckymsipHo-BotHOBOK  AyanusM. Judpakius 37IeKTpoHOB

Ha KpucTajiax

CrnoHTaHHOE€ M BBIHY)XKJIEHHOE U3Jy4yeHHE. YCTpPOMCTBO H
724 MPUHLIKI PabOoTHI J1a3epa

TexHuueckue YCTpOMCTBA: CIIEKTPaJIbHBII aHanu3
723 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBIH KOMITLIOTED
7.2.6 [TpakTudeckue padboTel. HabmoieHue TMHERYaToro CreKTpa

ATOMHOE AP0

7.3.1 Mertoabl HaOMIOIEHUS U PETUCTPAIIMHU IIEMEHTaPHBIX YaCTHUII

OtkpeiTie  paguoakTuBHOcTH.  OmbiTel  Pesepdopma 1o

OTIPENIENIEHNIO COCTaBa paJMOAaKTUBHOro u3nydeHus. CBoiicTBa
732 anb(da-, Oeta-, ramMmma-u3nydeHus. BiausHue paguoakTUBHOCTH Ha

YKUBBIE OPTaHU3MBbI

OtkpeiTHe TpoTOHa U HelTpoHa. HykioHHas Moxens sapa
7.3.3 I'eitzenOepra — MBanenko. 3apsaa sapa. MaccoBoe 4HCIo sjpa.

H3oTonbl

Anbda-pacnaa. DIEKTpOHHBIH M TO3UTPOHHBIA OeTa-pacma.
734 ["amma-u3nyyeHue. 3aKOH paIMOAaKTUBHOTO pacrajia

DOHeprus CBsI3W HYKJIOHOB B sijpe. Snepubie cuinbl. Jledekr
7.3.5

Macchl Aapa
7.3.6 Snepubie peakuuu. JleneHue u CUHTES A1€p

Snepupiii  peaktop. TepmosmepHbii cuHTe3. [IpoOmembl u
7.3.7 NEPCIEKTUBBl SAEPHON SHEPreTUKU. ODKOJOIMUECKHE AacClEKThl

AJIEPHOMN SHEPreTUKH
38 DneMeHTapHbIe YaCTHULBI. OTtkpbITHE MO3UTPOHA.

DOyHIaMEHTAIbHBIE B3aUMOJICHCTBUS




7.3.9

TexHudeckue yCTpOWCTBA: JO3UMETp, Kamepa BuibcoHa,

SIEPHBIN peakTop, aTOMHasi 6oMOa

7.3.10

8.1

[TpakTueckue paboTsl. MccnemoBaHue TpekoB dyacTuil (1O

TOTOBBIM (poTOrpadusim)
SJIEMEHTBI ACTPOO®U3UKU

Bun 3Bé3mHoro neba. Co3Be3awusi, sipkue 3BE3NBI, IUIAHETHI, UX

BUIMMOC ABHKCHHC

8.2

Conneunas cucrema. I[Dmanersl 3emHoOM rpynmbl. [lnaneTsi-
TUTAaHTBl U UX CHYTHUKHU, KapJIMKOBBIE TUIAHETHL. Maiiblie Tena

CoOHEYHOI CUCTEMBI

8.3
8.4

8.5

8.6

8.7

Comnnre, potochepa u atmochepa. CoHeUHAsT AKTHUBHOCTD
Wctouynuk sneprun ConHua u 3B€371

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETHMOCTb,
pamMyc,  TeMmeparypa, HMX  B3aUMOCBSI3b. Jnarpamma
«CHEKTpPaJIbHBII ~ KJIACC — CBETHUMOCTbY». 3BE3IBI  IJIaBHOM
MIOCJIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB) IS

3BE3/] TJIaBHOM ITOCIEA0BATEILHOCTH

Buytpennee crpoenue 3BE3a. CoBpeMEHHBbIE NPENCTABICHUS O
NpoucxokaeHnu U 3Bomonnu ConHuoa M 3BE31. OTambl KU3HU
3BE3]

Mneunsiii Ilyte — Hama [anaktuka. CnupanpHas CTPYKTypa
["anakTuky, pacnpeneneHue 3B€31, raza u neuiu. IlomoxxeHne n
memxkenne Comnna B [amaktuke. [lnmockas u  cdepudeckas

IHOACHCTEMBbI INamakTukn

8.8

Tunel ranaktuk. Paguoranaktuku u kBa3apel. UEpHBIE IBIPHI B

sAApax rajlakKTHUK

8.9

8.10

Bcenennas.  Pacmmmpenme  Bceenennowt.  3akon  Xa0O0ma.
Paszberanue ranaktuk. Bospact m pagmyc BcenenHnoii, teopus
Bonbiioro B3peiBa. Monens «ropsueit Beenennoii». PenukroBoe

U3Iy4EeHUE

Macmrabrass ~ cTtpyktypa  Bcenennoil.  MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUHI
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