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HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo ¢usuke 0a30BOro ypoBHS Ha YpOBHE CPEIHErO OOLIEro
o0Opa3oBaHus pa3padoTaHa Ha OCHOBE MOJIOKEHUI U TPEOOBAHMI K pe3yJibTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeNbHOMN MporpamMmmel, npeacraBieHHbix B @I'OC
COO, a rtaxxe ¢ yuérom deaepaibHOil paboyeil mporpaMMbl BOCIUTAHUS U
KOHUENUMU TpenogaBaHusi yueoHoro npeamera «dusnkay B 00pa3oBaTeIbHbIX
opranm3anusax  Poccuiickoi ~ ®denepannu, — peamu3ylOIIMX  OCHOBHBIE
o0pa3oBareabHbIE TPOTPAMMBI.

Copepxanue mnporpamMbl 1o (PM3HMKE HampaBieHO Ha (OpMHUpPOBaAHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MHpa oOydaromuxcs 10-11 kmaccoB mpu
oOydennn wuXx ¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesTeNpHOCTHOrO  noaxona. Ilporpamma 1mo  ¢Qusuke  COOTBETCTBYET
tpeboBanusam DPI'OC COO k maaHUPyeMbIM JUYHOCTHBIM, MPEIMETHBIM H
MeETanpeaMETHBIM pe3yabTaTaM OOyYeHUs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh
peanu3aluy  MEXIIPEIMETHBIX CBA3€d (PU3MKH C €CTECTBEHHO-HayYHBIMU
y4eOHbIMU TpeaMeTamMu. B Hel omnpenensioTcs OCHOBHBIE LENH H3Y4YEHHS
¢u3MKKN HA YpPOBHE CpeHEro obIiero o0pa3oBaHusl, IUIAHUPYEMbIE PE3YIbTaThI
OCBOEHHUSI Kypca (DM3MKH: JMYHOCTHBIE, METANpEIMETHbIE, MpEeAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma 1o pu3uKe BKIHOYAET:

e IUIAHUpPYEMBbIE pE3yJbTaTbl OCBOCHMsSI Kypca (U3MKH Ha 0a30BOM

YPOBHE, B TOM YHCJIE NIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00 yUeHUs;

e cozaepxaHue yuyeOHoro npeamera «dusuka» no rogam oOydeHus .

®dus3uka Kak Hayka O HambOoJiee OOIIMX 3aKOHAaX MPUPOJBI, BBICTYyNas B
KayecTBe y4yeOHOro MpenMera B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIaa B
cucTeMy 3HaHuUW 00 okpyxatomeM wmupe. IkonbHbI Kypc Gu3Mkn —
CUCTEMOOOpa3yloIuil ISl  €CTECTBEHHO-HAYYHbIX Y4E€OHBIX IpPEAMETOB,
MOCKOJIBbKY (U3WYECKHE 3aKOHBI JIE)KAaT B OCHOBE IPOIECCOB U SBICHUM,
U3y4aeMbIX XUMHEH, Ouosorueut, usmyeckoi reorpadueil u acTpoHOMUEH.
Hcnonb3oBaHUWE M aKTUBHOE NMPUMEHEHHE (PU3MYECKUX 3HAHUM omperenseT
XapakTep M pa3BUTUE Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe SHEpPreTHukH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJYy4YE€HUS HOBBIX MAaTEpUATIOB C 3aJaHHBIMU
CBOWCTBaMHU M Jpyrux. M3yueHue (U3MKM BHOCHUT OCHOBHOW BKJIaJ B
(GOpMHUpPOBAaHUE ECTECTBEHHO-HAYYHOW KapTUHBI MHUpa OO0y4arolumxcs, B
(opMUpOBaHHME YMEHMH MPUMEHATh HAY4YHbIH METOJ TMO3HAHWS IpU
BBITTOJIHEHUU UMU Y4€OHBIX UCCIICOBAHU.

B ocHOBy kypca ¢u3MKM IS ypOBHS CpeaHEro 0OIero oOpa3oBaHUs
HOJIOKEH PAN WIEH, KOTOpbIE MOYKHO paccMaTpuBaTh KakK MPUHLMIIBI €ro
MTOCTPOEHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUU C HEU KypC SIBJISIETCSI JIOTMYECKU
3aBEpIIEHHBIM, OH COJEPXKUT MaTepHall U3 BCEX Pa3/esioB (PU3MKHU, BKIHOYAET
KaK BOMPOCHI KJIACCUYECKOW, TaK 1 COBPEMEHHOU (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEH Marepuan Kypca (U3HKU
00beIMHEH BOKpYr (¢u3nueckux Teopuid. Beaymmm B Kypce sBisieTcs
(opMUpOBaHUE MPEICTABIECHUNA O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BEIIECTBE U
noJe.

Hoesn eymanumapuzayuu. EE peanmuzanus npenanoyiaraeT HCIoJIb30BaHUE
I'YMaHUTAapHOTO MOTEHIMaNa (PU3NYECKON HAyKU, OCMBICIICHUE CBSI3U PA3BUTHUS
¢u3uku ¢ pa3BuUTHEM OOIIECTBAa, a TakXkKe C MHUPOBO33PEHUECKUMHU,
HpPaBCTBEHHBIMH M 3KOJIOTMUYECKUMHU MTPOOIIeMaMHu.



Hoes npuxnaonou Hanpaenennocmu. Kypc ¢GuU3uku mpeanonaraet
3HAaKOMCTBO C INHPOKHM KPYrOM TEXHHYECKMX M TEXHOJIOTMYECKUX
PWIOKEHUM U3Y4E€HHBIX TEOPUM U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsl TOCPEICTBOM BBEIACHHS JIIEMEHTOB
COZIEpKaHMs, TOCBAIMIEHHBIX JKOJOTMYECKUM MpoOeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHKW U TEXHOJOTUM, a TaKKe OOCYKIEHUS
npoOJieM  palMOHAILHOTO  MPHPOJONOJB30BAHUS U JKOJIOTHUYECKOM
0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (U3UKU HAa YPOBHE CPEIHEro OOLIero
o0Opa3oBaHus SBISIOTCA Qu3anyeckue Teopuu (hopMHUpOBaHUE MPEACTABICHUM O
CTPYKTYpE TIOCTPOCHUs (PU3NIECKON TEOpUH, POIH (PyHIAMEHTAIBHBIX 3aKOHOB
U TPUHIWAIOB B COBPEMEHHBIX TMPENCTABICHUSIX O TPHUPOJE, TPAHUIIAX
OPUMEHUMOCTH TEOPUM, [JIsl OINKCAHUS €CTECTBEHHO-HAYYHBIX SBICHUN W
IIPOLIECCOB).

CucTeMHO-ICATEIPHOCTHBIM MOAX0A B Kypce (HU3MKK peanusyeTcs
OpeXkJe BCEro 3a CU€T OpraHu3allu SKCIEPUMEHTAIBHOU JeATeIbHOCTU
oOyuaromuxcs. st 0a30Boro ypoBHs Kypca (U3MKH — 3TO HCIIOJIb30BaHUE
CHUCTEMBbI (DPOHTANBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB U JIAOOPAaTOPHBIX
paboT, KOTOphie B MporpamMme 1o ¢Gu3UMKe OOBEIUHEHBI B OOIIUK CITHMCOK
YYEHUYECKUX MPAKTUYECKUX pPaboT. BrimeneHne B yKa3aHHOM I[E€pEYHE
1a00paTOPHBIX pabOT, MPOBOAUMBIX JIJIsI KOHTPOJIS U OLIEHKH, OCYILIECTBIISIETCS
yJacTHUKaMU 00pa30BaTeIbHOIO MpoIecca MCXOAs U3  OCOOEHHOCTEH
IUTAHUPOBAHUSA U OCHamleHus: kabuHeta (usuku. [Ipum sTomM obecrieunBaercs
OBJIQJICHHE OOYYAIOUIUMUCS YMEHHUSIMH IPOBOJUTH KOCBEHHBIE HW3MEPECHHS,
UCCJICIOBAHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIMYHMH M TIOCTAHOBKY OIMBITOB IO
IPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbioe BHMMaHue yhessieTcs PEIIeHUI0 PAacuETHBIX M KauyeCTBEHHBIX
3amad. [Ipu aToM 17151 pacu€THBIX 3a71a4 IPUOPUTETOM SIBIISIFOTCS 3a/1a4U C SIBHO
3aJaHHOW (U3UYECKOM MOJENBbIO, TO3BOJISIOUIME TMPUMEHSITh H3yYCHHbIE
3aKOHBI ¥ 3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, Tak U WHTETPUPYs
3HaHHWS W3 pa3HBIX pasfaenoB. [l KadyecTBEHHBIX 3a7ad MPHUOPUTETOM
SBJIAFOTCSL 3a/IaHMsI Ha OOBSCHEHWE TMPOTEKaHUs (UINYECKHUX SBJICHUU U
MIPOLIECCOB B OKpY:KaloIIeH KU3HU, TPeOyoIIe BrIOOpa PU3MUECKON MoJenu
IUI CUTYalluu TPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusiMu PI'OC COO k wmarepuansbHO-
TEXHHUYECKOMY oOOecleueHn0 y4eOHOro mpoiecca 0a30Bblil YpOBEHb Kypca
¢u3MKM Ha YpPOBHE CpPEIHETO OOIIEro 0oO0pa30BaHUS JIOJDKEH H3YydaThCsl B
YCIOBHSIX MPEIMETHOTO KabMHeTa (PU3UKU WK B YCIOBUSAX WHTETPUPOBAHHOTO
KaOWHeTa MPEeIMETOB EeCTEeCTBEHHO-HAy4yHOro Iukia. B kabuHere ¢uznku
JOJDKHO OBITH HeoOXxonuMoe jabopaTtopHoe 00OpyHOBaHUE ISl BBHITIOJHEHHS
yKa3aHHBIX B TMpOrpaMMe MO (PHU3UKE YYEHHUYECKHX MPAKTUUYECKHX paboT u
JE€MOHCTPAaLlMOHHOE 000pYy10BaHHE.

JleMoHCTpanimoHHoe 000pyaoBaHuE (OPMUPYETCSI B COOTBETCTBUM C
MPUHIIMIIOM MHHUMAJIBHOW JIOCTATOUHOCTH M 00ECredYrBaeT MOCTAaHOBKY
NEPEYUCICHHBIX B IMporpamMme 1o (U3MKE KIIIOYEBBIX JEMOHCTpAIUd st
UCCIIC/IOBAHUSA M3y4aeMbIX SIBICHHM W MPOIECCOB, OMIMPUUYECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabGopaTtopHoe 00OpymOBaHHME MJisi YYEHWYECKUX MPAKTUYECKUX PabdOT
dbopMupyeTCst B BUJIE TEMAaTUIECKUX KOMIUIEKTOB M 00ECIeUnBaeTCs B pacuére
OHOTO KOMIUIEKTa Ha JABYX oOOydJaromuxcs. TemaTmueckue KOMIUIEKTHI
1abopaTopHOr0 000pYJOBaHUS JOJKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM



MCITIOJIb30BAaHUU aHAJIOTOBBIX M LHHU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUJIE€ HU(PPOBBIX JTA0OPATOPHIA.
OCHOBHBIMM LIENISIMU U3y4€HUS (U3KUKH B 00111eM 00pa30BAHUU SBISIOTCA:

dbopMupoBaHUEe HMHTEpPeca M CTPEeMJICHHS OOydYalomUXcs K HAyYHOMY
W3YYCHHUIO MPHUPOJIBI, PA3BUTHE WX HMHTC/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHEC TPEJICTABJICHHA O HAydYHOM METOAC TO3HAHUS U
(dbopMUpOBaHUE MCCIICAOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUUM
SIBJICHUSIM,

dbopMuUpoOBaHHE HAYYHOIO MHPOBO33PEHHS KaK pe3ysibTaTa H3yUCHHS
OCHOB CTPOCHHUS MaTepuu 1 (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
dbopMuUpoBaHWE YMEHUU OOBSCHATH SBJICHHUS C HCIOJIb30BAHUEM
(bu3MYECKUX 3HAHMIA U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHue NPEACTaBICHUN O poJid (DU3MKHU I Pa3BUTHUSA APYTHUX
€CTECTBEHHBIX HayK, TEXHUKH W TEXHOJIOTHIA.

JlocTikeHne 3TUX 1eNel 00eCeurBaeTCs PelieHHeM CIIEeIYIOIIUX 3a7a4d B
polecce u3y4eHus Kypca (pU3uku Ha YpOBHE CPEIHEr0 O0Iero 00pa3oBaHuUs:

NpUOOPETEHHE  CHCTEMBbI  3HAHWUKW 00  o0mmX  QU3NYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHAX, TEOpHAX,  BKIOYAas  MEXAHHKY,
MOJIEKYJSIDHYIO (PU3UKY, DJIEKTPOJAMHAMUKY, KBAaHTOBYIO (GU3UKY U
AIIEMEHTBI aCTPO(U3UKH;

dbopMuUpoBaHUE YMEHUN TMPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3NYECKUX SIBJICHUW B TMPUPOAEC U JJS TPUHITHUS
MPAKTUYECKUX PEIICHUN B MIOBCEAHEBHOM KU3HU,

OCBOEHHME CIIOCOOOB pEIICHUs pa3jMyYHbIX 3a7ad C SIBHO 3aJaHHOMN
¢busnyeckoil MoOJeNblo, 3adad, MOAPA3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3/laHne PU3NYECKON MO, aICKBaTHON YCIIOBUSIM 3a/1a4U;
MOHUMaHUEe (PU3NYECKUX OCHOB W MPUHIIUIIOB JCUCTBHUS TEXHUYECKUX
YCTPOMCTB UM  TEXHOJOTMYECKHX IMPOIECCOB, UX BIUSHUS Ha
OKPYKaOIIYyIO CpeNy;

OBJIaJICHUE METOAAMHU CaMOCTOATEJIbHOTO TIJIAHUPOBAHUS Y TTPOBECHUS
(bU3HYECKUX DKCIIEPUMEHTOB, aHAJIM3a U UHTEPIPETAIIUU UHPOPMAIIUH,
OIIPEJETIEHNS JOCTOBEPHOCTH MTOIYYEHHOIO PE3yJIbTAaTa;

CO3/1aHue YCJIOBHM IS pa3BUTH YMEHUU IIPOEKTHO-
HCCIIEA0BATENBCKONU, TBOPUECKOU ESTEIBHOCTH.

Ha usyuenue ¢uszuku (6a30BbI ypOBEHB) Ha YPOBHE CPEIHErO OOIIEro
oOpa3oBanus orBoauTcs 136 gacos: B 10 kmacce — 68 yacoB (2 yaca B HEJENIO),
B 11 kmacce — 68 yacoB (2 4yaca B HECIIO).

[Ipemmaraemserii B mporpamMmme mo (U3WKE TepeveHb TabopaTOpHBIX U
MPAKTUYECKUX pabOT SBISAETCS PEKOMEHIOBAHHBIM, YYUTENb JEIaeT BHIOOP
MPOBENICHUS JTA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIWBHIYATBHBIX
0coOeHHOCTEe! 00 yJaromnmxcs.



COILEPKAHUE OBYUEHUA
10 KVIACC

Pazgen 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUSA

®dusuka — Hayka o npupone. Hayunble MeTOABI O3HAHUS OKPYIKAKOLIETO
mupa. Ponp skcnepumeHTa W TEOPUM B MPOLECCE IO3HAHUS IPUPOIBI.
DKCHepUMEHT B (PU3HKE.

MonenupoBanne GU3HMUECKUX SIBJICHHUN U TTpoiieccoB. HayuHble TUTIOTE3HBI.
duzndeckue 3aKOHbl W TEOpUU. ['paHUIBI TPUMEHUMOCTH (HU3UIECKUX
3aKOHOB. [IpuHIIMIT COOTBETCTBUA.

Ponb 1 mecTo dusuku B popMUpOBaHUH COBPEMEHHOW HAYYHON KapTHHBI
MHUpA, B IPAKTUYECKON NEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBeie ¥ TU(PPOBBIE H3MEPHUTEIBLHBIE MPHUOOPHI, KOMIBIOTEPHBIC
JNATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHUE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBHKCHUSL.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, cCKOpoCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTB) H
YCKOPEHUE MAaTepUaIbHOM TOYKH, UX MPOCKLIHUH HA OCU CHUCTEMBI KOOPAMHAT.
CroxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpEHHOE MpsIMOJIMHEHHOE JBIKeHue. [ paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHMS, IYTH M MEPEeMELICHUS
MaTepUAIIbHON TOYKH OT BPEMEHH.

CBoOogHoe majeHue. Y cKkopeHrue cBOOOHOTO IaICHHUS.

KpuBonuueriHoe aBuxeHue. JIBHKEHHME MATEPUAIBHOM TOYKH 10
OKPY)KHOCTH C IIOCTOSSHHOW II0 MOIYJIO CKOPOCTBHO. YTJOBasi CKOPOCTb,
auHelHas ckopocThb. Ilepwmom m vactora oOpamienus. LleHTpocTpeMurenbHOe
YCKOpPEHHUE.

TexHuueckue yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHE: CIHUIOMETD,
JBUKEHHUE CHAPSAIOB, LICMIHBIC U PEMEHHBIE NIEPEAAYU.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCU€Ta, WJUTFOCTpALus KMHEMATUYECKUX
XapaKTEPUCTUK JBHKEHUS.

[IpeoOpazoBaHue IBHXKEHUM C UCIIOIb30BAaHUEM MPOCTHIX MEXAHU3MOB.

[lageHue Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabOmronenune nBrkKeHUs Tena, OPOLIEHHOIO MOJ YIJIOM K TOPU30HTY M
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaJICHUS.

HamnpasneHnne CkopocTy npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii oxcnepumenm, rabopamopnule padonul

N3yuenue HEpaBHOMEPHOIO JBHXKEHUsS C  LEIBK  ONPEACIICHUs
MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXKIY NYTSAMH, MPOUICHHBIMU TEJIOM 3a
IIOCJIEA0BATEIIbHBIE PABHBIE MPOMEXYTKHM BpPEMEHU MPU PABHOYCKOPEHHOM
JBH>KEHUM C HAYAJIbBHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydenue NBUKEHUS LIapUKa B BA3ZKOU KUIAKOCTH.

N3ydenue nBMKEHUS Tesa, OpPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa

[IpuHonn  otHOocuTenbHOCTH ['amunes. llepseiii  3akoH  HeroToHna.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuma. Ilpununun cynepno3unuu cui. BTopold 3akoH
Herorona pgns  wmarepuanbHOM TOukd. Tperuid 3akoH Hbprotona g
MaTepuaIbHbIX TOYEK.

3akoH BceMupHOro TtAroteHusi. Cuna Ttsokectu. llepBas kocMuueckas
CKOPOCTb.

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

Tpenne. Buawsl TpeHust (MOKOs, CKOJbXeHUs, kaueHus). Cuiia TpeHus.
Cyxoe Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koagduuuent
TpeHus. Cuia CONMpOTUBIICHUS TPU ABUKEHUHU TeJla B )KUIKOCTH WIIH rase.

[ToctynarenbHOe U BpallaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOIO Tea.

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaimieHus. Ilnedo cumel. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHnueckrne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TMOAIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBneHue NHEpLUH.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CrnoxeHune cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U T1aJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKECHUSI.

VY cnoBus paBHOBeECHS TBEPOro Tena. Buabsl paBHOBECHS.

Yuenuueckuu sxcnepumenm, rabopamophvie pabomul

N3yuenune ABM>XeHUs OpycKa IO HAKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYT'OCTH, BOSHUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pas3Iie, OT ux AchopMaIuu.

HccnenoBanne ycinoBUM paBHOBECUS TBEPAOrO Tela, HMMEIOUIETO OCh
BpalcHUsI.

Tema 3. 3akonwl coxpanenusn é mexanuke

Nmnynsc maTepuaibHON TOYKM (T€na), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynec cuiibl 1 U3MEHEHHE UMITYJbCA Tela. 3aKOH COXPAHEHUS HUMITYJIbCA.
PeaktuBHOE 1BHXKEHHUE.

Pabota cunbl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprusi MaTepuainbHOl Touku. TeopemMa 00 HM3MEHEHHUH
KUHETUYECKOW YHEPTUU.

[TorennmaneHas DHEPIUs. IToreHumaneHas DHEPIus yIpyro
nehopMUpOBaHHOW TNpykuHbl. [loTeHuManbHas dHeprus Teiaa BOIU3U
ITOBEPXHOCTH 3EMIIH.

[loTeHuuanbHple W HENOTEHUHMaTIbHbIE  cwibl. CBsi3b  pabOTHI
HEMOTEHIUAJIbHBIX CUJ C U3MEHEHHEM MEXaHWYECKOW SHEPrUU CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUUECKON YHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCcTpoucTBa U NPaKTUYECKOE MPUMEHEHUE: BOJOMET, KOIIED,
NPY>KUHHBIM MUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHMs UMITYJIbCa.



PeakTuBHOE OBIDKEHHE.

[lepexoa moTeHIMAIBLHON SHEPIHUH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuu sxcnepumenm, rabopamopmvie pabomul

N3ydyenune abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHJIBI C H3MEHEHHEM MEXaHW4eCKOU
SHEPI'uM Tea Ha IPUMEPE PACTKEHUS PEZUHOBOTO KI'yTa.

Paznen 3. MosekyasipHasi pU3UKA U TEPMOIAMHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUuu

OCHOBHBIE TIOJOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU U HUX
ompITHOE OOOCHOBaHWe. bpoyHoBckoe paBwxkenue. Juddysusa. Xapakrep
JNBWKEHUS M B3aMMOJCHCTBHUS YACTUI] BEIIECTBA. MOJEIM CTPOEHHUS Ta3oB,
KUIKOCTEH M TBEPABIX TE€N U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATUX
Monenend. Macca u pazmepsl MoJsiekysd. KommuectBo BemiecTBa. [locrosHHas
ABorapo.

TeruioBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. Illkama
temneparyp Llenbcus.

Mopgens wuaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJIPHO-
KMHETHUYECKOW TEOPUH HJEANbHOro ra3a. AOCOIIOTHAs TeMIeparypa Kak Mepa
CpeaHEld KWHETUYECKOW SHEPruM TEIJIOBOrO ABWKEHUA dacTtull ra3a. [llkama
temneparyp KenbBuHa. ['a3oBble 3akoHBl. YpaBHeHUe MeHpaeneeBa—
Kuaneiipona. 3akon [JansToHa. M3omponieccsl B HACATBHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. [ 'paduueckoe mpeacTaBiICHUE  H3OMPOIECCOB:
U30TepMa, U30X0pa, n300apa.

TexHnueckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbITHI, JTOKa3bIBAIOIINE IUCKPETHOE CTPOEHHUE BeliecTBa, (ororpaduu
MOJIEKYJI OPTraHUYECKUX COSTUHCHMUIA.

OnbiTel 10 U PY3UHN )KUAKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO ABUKCHHUSI.

Mogaens onbiTa lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOT O
B3aUMO/ICIICTBUSI.

Mogenb, HILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS WACAIBHOTO rasa,
M30IPOIIECCHI.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

Ornpenenenrie Macchl BO3/yXa B KJIACCHOM KOMHATe HA OCHOBE U3MEPEHUI
00bEMa KOMHATHI, JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnegoBaHne  3aBUCMMOCTH  MEXIY  IapaMeTpaMu  COCTOSIHUS
Pa3peKEHHOrO rasa.

Tema 2. OcHogvl mepmoOuHamuKu

TepmoanHamuyeckas cucrema. Buaytpennss SHEPIUs
TEPMOJMHAMHUYECKOW CUCTEMBI M crnocoObl €€ wu3MeHeHus. KonnuecTBo
TEIJIOTHl M pabota. BHYTpeHHSE 3HEprusi OJHOATOMHOTO HJICATHHOTO Trasa.
Buael Temonepegaun: TEIIONPOBOAHOCTb, KOHBEKIUS, U3TydeHUE. Y IeTbHAs
TEMI0EMKOCTD BelecTBa. KonuecTBo TEMJIOThI MpU TeIUIonepeaaye.



[lonsitue o0 ammabatHOM mporecce. llepBhlid 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue epBOro 3aKoHa TEPMOJUMHAMUKH K H3ompoleccam. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akon TepmoauHamuk. HeoOpaTuMoCTh Mpo1eccoB B MPUPOJIE.

TennoBble  MamuHbl. [IpUuHOUNBI  IEUCTBHS  TEIUIOBBIX  MAIIMH.
IIpeobpazoBanusi PHEPruM B TEIUIOBBIX MaruHax. KoadduimeHT moae3Horo
nerctBus TeruioBod mamuHbl. [ukn KapHo u ero xkosd@uiueHT mone3Horo
JEUCTBUS. DKOJIOrHYECKHE MPOOJIEMBbI TETLNIOIHEPTETHKH.

TexHnueckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTATENb
BHYTPEHHET'0 CropaHusi, ObITOBOM XOJOAWIbHUK, KOHJAUIIUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTPEHHEW DHEPruu Tejla MPU COBEPIICHUM PAOOTHI: BHUICT
npoOKu U3 OYTBHUIKM MO/ JIEWCTBHEM CKAaTOro BO3AyXa, HarpeBaHue s(dupa B
JaTyHHOU TpyOKe MyTéM TpeHUs (BUICOAEMOHCTpAIIHS).

WN3MeHeHne  BHYTpEHHEW  BSHepruM  (TeMIeparypbl) Tela  IpHu
Terionepeaaye.

OnpiT 1o anuabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopnenu mapoBoil TypOWHBI, JBUraTeisi BHYTPEHHEro CropaHus,
PEaKTUBHOI'O JIBUTATEIS.

Yuenuueckuit oxcnepumenm, rabopamopnule padbomul

N3mepenue ynenbHOU TeTIOEMKOCTH.

Tema 3. Azpecammnivie cocmoanus eewyecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcalus. Mcnapenue u kuneHue. AOCONMIOTHAs
Y OTHOCUTEJBHAS BJIAXKHOCTh BO31yXa. HacellleHHbIN map. Y aenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUTICHUS OT JaBJICHUS.

Tépnoe teno. Kpucrammuyeckue u amopduble Tena. AHU30TPONUS
CBOMCTB KpuctaiuioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepUabl.
[InaBnenue u KpucTayuM3anus. Y IeJbHas TeIuioTa tiaBieHus. Cyomumarusi.

VYpaBHeHue TeroBoro OanaHca.

TexHnueckrue ycTpoHCTBa U MPAKTHUUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOIMU MOJYYEHUSI COBPEMEHHBIX MaTEPHAIIOB,
B TOM YHUCJIE HAHOMATEePHAIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MapOB.

Kunenue npu noHuXKeHHOM JIaBJICHUU.

CriocoObI 3MepeHus BIaKHOCTH.

Hab6ntoieHre HarpeBaHus U TUIABJICHUS! KPUCTAIIMYECKOTO BEIIECTRA.

JleMoHCTpalys KpUcTaioB.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3MmepeHue 0OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

Paznen 4. diaekrpoanuHaMuka

Tema 1. Inekmpocmamuxa

DneKkTpu3anus Tel. JJEKTPUUYECKHil 3apsald. [IBa Buaa 3IEKTPUYECKUX
3apsiaoB. [IpOBOMHUKH, NUAINEKTPUKUA U MOJYIPOBOAHUKHU. 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsinoB. 3akoH Kynona. TouyeyHbIl 3I€KTpUUYECKUi
3apsia. DneKkTpuueckoe noje. Hanpssk€HHOCTE 3nekTprudeckoro nods. [Ipunuun
CYIEPIIO3ULIAU DJIEKTPUUYECKUX TOJIE. Jlnaun HaNPSKEHHOCTH
3JIEKTPUYECKOTO TTOJIS.



PaGora cun osnekrpocratuueckoro mossa.  [loreHuman. Pa3HocTh
NOTEHIUAIOB. [IpOBOAHMKM W IHMAJIEKTPUKH B HIIEKTPOCTATUYECKOM IOJIE.
JupnekTpryeckasi IpOHULIAEMOCTb.

DIIEKTPOEMKOCTb. Konpaencarop. DIIEKTPOEMKOCTD TIJIOCKOT O
KOHJIEHCATOpa. DHEPrus 3apspKEHHOTO KOHIEHCATOPA.

TexHuyeckne ycTpolcTBa M NPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI,
ANEKTPOMETP, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHHUE 3JIEKTPONpHOOpOB,
KOHJIEHCATOpP, KOMMPOBAJIbHBIN anmnapar, CTpYHHBIN OpUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUII IEUCTBUS JJIEKTPOMETPA.

BzaumonencTBre HadJIEKTPU30BaHHBIX TEI.

DIEKTPUUECKOE IOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B DIEKTPOCTATHYECKOM ITOJIE.

DJIeKTpOoCcTaTUYECKas 3alluTa.

JIMPNEKTPUKH B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIoNaau
IJIACTUH, PACCTOSHUS MEXKIY HUMH U TUJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopA.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3mepenune aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEKTPUYECKUI TOK. YCJIOBHS CYLIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenue. 3akon OMa 11 y9acTKa LETH.

DNEKTPUYECKOE CONPOTHUBIICHHE. Y IEIBHOE COIPOTHUBIICHHE BEIIECTBA.
ITocnenoBaTenbHOE, MApAILIENBHOE, CMEIIAHHOE COEUHEHNE TPOBOHUKOB.

PabGora »snektpuueckoro Ttoka. 3akoH Jlxoyns—Jlenna. MoiHOCTb
AIEKTPUYECKOIO TOKA.

DNEKTPOABMIKYIIAsl CUJIAa U BHYTPEHHEE CONMPOTHUBIIEHUE MCTOYHUKA TOKA.
3akon OMa nns MONHOM (3aMKHYTOW) snekTpuueckor uenu. KopoTkoe
3aMbIKaHHE.

DNEeKTpOHHAass  NPOBOAUMMOCTb  TBEPABIX  METALIOB.  3aBHUCHMOCTH
COINPOTUBJICHUS METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKUi TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBognuku.  CoOCTBEHHass M NPUMECHAas  MPOBOAUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

ONeKTpUYeCKMid TOK B pacTBOpax W  paciulaBax dJIEKTPOJUTOB.
DNEKTPOTUTHYECKAS TUCCOLMALMS. DIEKTPOIIU3.

DJNIeKTpUUECKUd TOK B ra3zax. CaMOCTOSTENbHBI U HECAMOCTOSITEIbHBII
paspsa. Monuus. [1na3zma.

TexHuyeckue yCTpONCTBA M MPAKTHUYECKOE IPUMEHEHUE: aMIIepMETD,
BOJITMETP, PEOCTaT, HCTOYHUKH TOKA, JJIEKTpPOHArpeBaTesbHbIe MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPHUOOPHI, TEPMOMETP CONPOTUBIEHUSA, BaKyyMHBIH
IUONl, TEPMUCTOPBl U  (OTOPE3UCTOPBL,  MOJYNPOBOJHUKOBBIA  JHO/,
rajbBaHUKa.

Jlemoncmpayuu

W3mMepeHure cuibl TOKa U HAPSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS LIWJIMHAPUYECKUX MTPOBOJHUKOB OT JJIMHBI,
IJIOLIAH ITONIEPEYHOr0 CEYEHUS U MaTEPHAIIA.

CmemaHHoe COeIMHEHUE TPOBOTHUKOB.



[IpsMoe w3MepeHne JIIEKTPOABMKYIIEW Cuibl. KopoTkoe 3aMbIKaHuE
raJbBaHUYECKOT'0 JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTb COIPOTHUBIICHHSI METAJIIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTD AUOJA.

Yuenuueckuu sxcnepumenm, rabopamopHuvie pabomoi

N3ydyeHne cMemaHHOro COEAUHEHUS PE3UCTOPOB.

N3MepeHne 3JIeKTPOIBHKYIIEN CHITBI MICTOYHHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Ha6mroienue aiexkTposusa.

MesknpeaMeTHbIe CBSI3H

N3yuenune kypca pusnku 6azoBoro ypoBHs B 10 ki1acce oCcylIecTBISETCS €
Y4ETOM COIEPKATEIIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MAaTEMAaTHKH,
OuoN0run, XMMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvle nonsimusi, CBA3aHHbBIE C U3YYEHHEM METOJ0B HAyYHOIO
NO3HAHUS: SIBJICHME, Hay4HbII (DaKT, runoresa, puU3ndeckas BEIUYMHA, 3aKOH,
TEOpHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMBbl YpaBHEHUM, JMHEHHas (QYHKIIHS,
napabona, runepOosa, UX TpapUKM U CBOWCTBA, TPUTOHOMETPUUECKUE
GyHKUIUHA: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI M UX MPOEKLHUH HA OCHU KOOPAHHAT,
CJIOKEHUE BEKTOPOB.

buonoeus: mexaHnueckoe IBWKEHHWE B JKMBOW mpupone, Iuddysus,
OCMOC, TEIUIOOOMEH KHUBBIX OPraHuW3MOB (BUIBI TEIUIONEpPEauH, TEIIOBOE
paBHOBECHE), SJICKTPUUECKUE SBJICHUS B )KMUBOM IPUPOJIE.

Xumusi: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYI,
MOJIb BEUIECTBA, MOJIIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEl,
KUIKOCTEN M Tra3oB, 3JEKTPUUYECKUE CBOMCTBA METAIIOB, JEKTPOJUTHUYECKAS
QUCCOLMALINS, TAJIbBAHUKA.

l'eoepaghus: BIaXXHOCTh BO3/lyXa, BETPBI, OApOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKUE JBUKEHHUM C UCIIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEeHHs] B TEXHUKE, MOJUIMITHUKH, HCIOJNH30BAHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHHUKE (pakeTra, BOAOMET W APYrue), ABUIATEIb BHYTPEHHETO
Cropanusi, mapoBas TypOuWHa, OBITOBOM XOJOAWJIBHUK, KOHIUIIMOHED,
TEXHOJIOTMU  IIONYYEHUS COBPEMEHHBIX MAaTepuajgoB, B TOM  YHCIE
HAaHOMATEpUAJIOB, WM  HAHOTEXHOJOTMH,  JJIEKTPOCTATUYECKAsl  3alluTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AJIEKTPOHArpeBaTEIbHbIE  MPHUOOPBI,  BJIEKTPOOCBETUTEIbHBIE  MPUOOPBI,
raJlbBaHUKA.

11 KVIACC

Paznen 4. diaekrpoanuHaMuka

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[ToctositHHbIE MarHuTHL. B3auMonaeicTBHE MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. BekTtop mMarHuTHOM WHAYKIMU. lIpuHIun cynepro3unuun
MarHWTHBIX NOJIeH. JIMHMY MarHuTHOM MHAYKUWU. KapThuHa JTUHUNA MarHUTHON
WHYKIIUU TIOJISI TOCTOSTHHBIX MarHUTOB.

MarnutHoe 1oj€ NpOBOAHMKA C TokoM. KapThHa JHMHUN HUHIYKIIUU
MAarHUTHOTO MOJIS IJIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO



NPOBOJAHUKA, KaTyllkh ¢ TOKoM. OmnbelT Opcrena. BzaumogeincTBue
MPOBOAHUKOB C TOKOM.

Cuiia Amniepa, €€ MOy/Ib U HallpaBJICHHE.

Cuna Jlopenua, €€ Moaynb W HampablieHUE. J[BH)KEHUE 3apsiKEHHOU
YacCTHUIIbl B OJHOPOAHOM MarHuTHOM mnoje. Pabota cubl JlopeHiia.

SlBiieHnEe 3NEKTPOMAarHUTHOW HHAYKUUHU. [IOTOK BEkTOpa MAarHUTHOM
WHIYKIAW. OJIEKTPOABIKYIIAs CUila HMHAYKIUU. 3aKOH JJIEKTPOMAarHUTHOU
unaykiuu dapanes.

BuxpeBoe siiekTpuueckoe mosie. OIEKTPOJABIKYIIAs CHJIa MHIYKIUUA B
MIPOBOJAHUKE, JBHXKYILIEMCS MOCTYNAaTEIbHO B OTHOPOJHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTD. SfIBI€HME CAMOMHIYKLIHMHU. OJIEKTPOABUXKYIIAs Cujia
CaMOMHIYKLIHH.

DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DNIEKTPOMArHUTHOE MOJIE.

TexHnueckrne yCcTpoHCTBAa M MPAKTUYECKOE NPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, 3JIEKTPOMArHUTHI, SJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUll, UHAYKIITMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOT'O MY4YKAa MArHUTHBIM TTOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO MOJISL.

B3anmogelicTBuE ABYX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PNEKTPOMArHUTHOW UHIYKIIUU.

IIpaBuio Jlenna.

3aBUCHUMOCTh  JJIEKTPOABMKYIIEH CHJIBI HMHAYKIIMK OT CKOPOCTH
M3MEHEHHUSI MAarHUTHOT'O MOTOKA.

SIBieHne CaMOMHYKIIUH.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3y4yeHre MarHuTHOTO TMOJISI KATYIIKHA C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOTO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBAEHUS 3JIEKTPOMATHUTHOW UHAYKITUU.

Pa3nea 5. Koiredanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAHUMHbBIE KOJ1€OAHUSA

Konebarenpsnass cuctema. CBOOOIHBIE MEXaHWYECKHE KOeOaHMUS.
[Mapmonunueckue konebanus. Ilepuon, yactora, ammuuryaa u (asa KojaeOaHui.
[IpyxuHHBIN MasITHUK. MaremaTnyeckui MAasITHHK. YpaBHeHHE
rapMOHMYECKUX KojebaHui. I[IpeBpaiieHne SHEprud MNpU TaPMOHUYECKUX
KOJIeOaHUSX.

Konebarenbubiii kOHTYp. CBOOOJHBIE AJEKTPOMArHUTHBIE KoJieOaHUs B
UJIeaTbHOM KOJeOaTeIbHOM KOHTYpE. AHAIOrus MEXAYy MEXaHUYECKUMHU U
AIEKTPOMArHUTHeIMU KoyieOaHusiMu. @opmyna TomcoHa. 3akoH coxpaHEHUs
SHEPIruu B UJI€aIbHOM K0JieOaTeTbHOM KOHTYpE.

[IpeacraBnenue 0  3aryxarlomux  KojeOaHusiX.  BbIHYXXIeHHbIE
MexaHudeckue konebanusi. Pe3zoHanc. BbviHyXIeHHbIE 5SJIEKTPOMArHUTHBIC
KOJIeOaHusI.



Ilepemennblii TOK. CHHYCOMIANBHBIM IIEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOr0 TOKA. AMIUIMTYIHOE M JCHUCTBYIOIIEEC 3HAUEHHE CHUJIbI TOKAa U
HAIPSKCHHUSL.

Tpauchopmatop. [IpousBoacTao, neperadya M HOTpedIieHue
DJIEKTPUYECKOW DHEPIrUH. OKOJIOTMYECKWE PUCKHM TIPU  IPOU3BOICTBE
aneKkTpodHeprun. KyinpTypa UCnosib30BaHUsS 3JEKTPOIHEPTHH B IOBCEIHEBHOM
KU3HH.

TexHnueckrne yCTpOWCTBA W NMPAKTUYECKOE NMPUMEHEHUE: DIEKTPUUECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJeOATENbHOM CUCTEMbl (MPYKUHHBIA WU
MaTeMaTU4ECKUI MasTHHUK).

Hab6mroienue 3aTyxaronux KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKAECHHBIX KOJICOAHUIA.

Habmronenne pesonanca.

CB0OOAHBIE 3JIEKTPOMATHUTHBIE KOJICOAHMS.

OcuuorpaMMsbl (3aBUCUMOCTH CHJIBI TOKA M HAIPsDKEHUS OT BPEMEHH)
JUIS 3JEKTPOMArHUTHBIX KOJICOaHUI.

Pe3oHaHCc mnpu 1OCIENOBATEIIBHOM COEOUHEHUM PE3UCTOpa, KaTyIIKH
UHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenps TMHUY 3JIEKTPONepeIadH.

Yuenuueckuu sxcnepumenm, rabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJia MaJIbIX KOJICOAHUN Ipy3a Ha HUTHU
OT JYIMHBI HUTHU U MacChl Tpy3a.

HccnenoBaHne NEPEMEHHOIO TOKAa B LENM W3  IOCIEAOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNHbBIE 60IHbL

MexaHnnueckue BOJHBI, yclioBUs pacnpoctpaHenus. llepuon. CkopocThb
pacnpocTpaHeHusi M JjuHa BOJHBL llomepeuHsle W NPOJOJBHBIE BOJHBIL.
WNuTtepdepenius u audpakuys MeXaHU4ECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBUS M3JIy4E€HUS DJIEKTPOMArHUTHBIX
BOJH. B3anmuas opueHranus BekTopoB E, B, V B anekTrpoMarHuTHON BOJIHE.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIIEHUE, TOIApU3aLs,
audpakuus, uarepeperius. CKOpoCcTb dJIEKTPOMArHUTHBIX BOJIH.

[IIxayna 3MeKTPOMarHUTHBIX BOJIH. [[pyMeHeHne 3JIeKTpOMarHuTHEIX BOJIH
B TEXHUKE U OBITY.

[IpuHOMIBI paguOCBA3U U TeneBUAcHU. Pannonokanus.

DIIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPENIBIL.

TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbBIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas IUAarHOCTHKA B TEXHHKE W MEIULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, TenegoH, CBY-neub.

Jemoncmpayuu

OOpa3oBaHue U pacIpPOCTPAHEHUE TOMEPEUHBIX U MPOJAOIBHBIX BOJH.

Konebmomeecst Teo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus U MPETOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3u IPOMKOCTH 3BYKAa M BBICOTHI TOHA C aMIUIMTYAOW H
4acTOTOM KOJIeOaHUH.



HccnenoBanne  CBOMCTB  JJIGKTPOMArHUTHBIX ~ BOJH:  OTPa)KCHHUE,
MpesIoMIIEHUE, NOIsIpU3alus, AuppaKiuus, UHTephEepeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpgamonuHerHOEe pacnpoCTpaHEHUE CBETA B
onHopoaHou cpene. JIyu cBeta. ToueyHbI HCTOUHUK CBETA.

OTtpaxkeHnue cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHune n3o0paxeHui
B IJTIOCKOM 3€pKaJe.

[Ipenomnenne cBeTa. 3akoHBI TPEIOMIICHHS CBeTa. AOCOIIOTHBIN
nokaszareinsb npeiaomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHplin yrou
MOJIHOT'O BHYTPEHHET'O OTPaKEHUS.

Hucnepcus ceeta. ClnoxHbI coctaB 6enoro ceera. LlBer.

CobOuparomue ¥ paccewBaronue JTUH3bL. ToHKas JwmH3a. DOKYCHOE
paccTosiHME U ONTHYEcKas cuiia TOHKOW JuH3bL. [locTpoeHune nzoOpaxeHuil B
coOuparonMx ¢ pacceuBaroluMx JuH3ax. DopMyna TOHKOM  JHH3BI.
VBeaudeHue, JaBaeMoe JIMH301.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. Wnatepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBust HaOMIOAEHUS MAaKCHMYMOB M MHHHMYMOB B HMHTEp()EpEHIIMOHHOU
KapTUHE OT JBYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YcloBue HaOIIOICHUS
[JIABHBIX MAaKCMMYMOB TMpU TMAJEHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipu3zanus ceera.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHME: OYKH, JIyIIa,
doroanmapar, TPOEKIIMOHHBIN ammapaT, MUKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TUPPAKITMOHHAS PEUIETKA, TTOJIIPOU/I.

Jlemoncmpayuu

[IpsiMONMHEHOE paCIpOCTPAaHEHUE, OTPAKEHUE U TPEJIOMIIEHUE CBETA.
OnTtuyeckue mpuoOopBkI.

[TonHOoe BHyTpeHHEE OTpakeHue. Monelb CBETOBOA.

HccnenoBanue cBONWCTB M300paKEHU B JIMH3AX.

Mogenu MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenue uaTepdepeHiium creTa.

Hab6monenne nudpakmum cBeta.

Habmronenne nucriepcuu cBeTa.

[TonyyeHune criekTpa ¢ NOMOIIbIO PU3MBI.

[Tomydenwne crekTpa ¢ MOMOIIbI0 AUGPAKITUOHHON PEMIETKY.

Habntoienre nosnsipuzanuu CBeTa.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomol

M3mepenue nmokasaresns MpeJoMIICHUS CTEKa.

HccnenoBanue cBOMCTB M300paKEHUH B JIMH3AX.

HaGmronenue nucriepcuu cBeTa.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH
['paHnnbl  OPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku. llocrynarsl
CIIEHUAIBHOW TEOPUM OTHOCHUTENBHOCTH: WHBAPUAHTHOCTH MOZIYJII CKOPOCTH
CBETa B BAKyyM€, IPUHIUI OTHOCUTEIHOCTH DUHILITEIHA.
OTHOCHTENBPHOCTh  OJAHOBPEMEHHOCTH.  3aMEIJICHUE  BPEMEHUM U
COKpaIllcHUE JJINHBI.
OHeprusi 1 UMIYJbC PEISATUBUCTCKOM YaCTHUIIbI.



CBs3p MacCchl C DHEPrUE€d M HUMILYJIBCOM DPEIATUBUCTCKOM YACTHUIBI.
DHeprus MmoKosl.

Pasznen 7. KBanroBas puzuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®oronsl. ®opmyna Ilmanka cBsizu sHepruu (POTOHA C €ro YaCTOTOM.
DHeprus ¥ UMNyJbC GOTOHA.

OtkpeiTe U uccinenoBanue Gorodpdexra. Onbitel A. I'. Cronerosa.
3akonbl otorddexra. YpaBHenue JitHmTerina 1 porodrddexra. «Kpacnas
rpanuia» ¢porodddekra.

Jasnenune ceera. OnwiTel I1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoHCTBA M MPAKTUYECKOE MPUMEHEHHE: (POTO3JIEMEHT,
doTonaTuuk, coaHeuHast 6arapesi, CBETOIUO.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddekra.

Ceroguo.

ConneuHas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pezepdopaa mo paccesHuio o -4acTHL.
[Inanerapnas mozens aroma. Iloctymarel bopa. W3nydenue u mormioiieHue
(GOTOHOB TIpHU MEPEexXo/ie aToMa C OJHOTO YPOBHS PHEPruu Ha Jpyrou. Bumbl
cneKTpoB. CIEKTp YpOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBeie cBoicTBa 4yactun. Bomnbel ne bpownnga. KopnyckyssapHo-
BOJIHOBOM yaJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IIyYEHUE.

TexHuyeckrue yCTpOWCTBAa M IMPAKTUUECKOE NMPUMEHEHUE: CIEKTPaIbHbIN
aHaiu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens omnbita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHEI J1a3epa.

HaOmonenue mmHelyaThIX CIEKTPOB U3TYyYEHUS.

Jlazep.

Yuenuueckuui saxcnepumenm, rabopamophvie pabomul

Hab6mroienre muHeyaToro cekTpa.

Tema 3. Amomnoe aopo

DKCIEpUMEHTBI, JT0KA3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiThl  Pesepdopna 1mo  ompenesleHuro  cocTaBa
panuoakTUBHOro u3nmydeHus. CBoiicTBa anb(a-, Oera-, raMMa-H3ITy4dCHHS.
Brnusinue paanoakTHBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA U HeTpoHa. Hykionnas monens simpa ['eitzendepra—
NBanenko. 3apsaa sapa. MaccoBoe unciio siapa. M30Torsl.

Anba-pacnaa. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTta-pacnaa. ['amma-
U3JIydeHUE. 3aKOH PaJIMOAKTUBHOIO pacmajia.

DHeprus CBs3M HYKJIOHOB B sifipe. AnepHbie cuibl. Jledekt maccsl aapa.

Snepnsble peakiuu. Jlenenue u CUHTE3 €.

Snepnsiii peaktop. Tepmosinepusiii cuHTe3. [Ipo0iieMbl U MEPCIECKTUBBI
SAIEPHON DHEPTETUKH. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPrETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOIIOICHUS ¥ PETHCTPAIIMN JIEMEHTAPHBIX YaCTHII.



dyHaaMeHTalnbHble B3auMOAECHCTBUA. EQMHCTBO (DM3HUECKOW KapTHHBI
MHpa.

TexHuyeckne ycTpoWcTBa M NPAKTUYECKOE NPHUMEHEHHE: JO3UMETD,
Kamepa BuiibcoHa, s/iepHbIi peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CU€TYnK HOHU3HUPYIOIINX YaCTHII.

Yuenuueckuu sxcnepumenm, iabopamopvie pabomul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (poTorpadusim).

Pa3zgea 8. diiemeHTHI acCTPOHOMHUM U ACTPOGUIMKH

Otanbl pa3BuTUs acTpoHoMHH. [IpuknagHOoE ©W  MHUPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMMUHU.

Bun 3Bé3nHoro Heba. Co3Be3nus, spkue 3BE3[IbI, MIIAHETHI, UX BUIUMOE
JBUYKECHHE.

ConHevyHas cucreMa.

Connue. Conneunast akTUBHOCTb. Mcrounmk sHeprun ConHUA U 3BE3.
3BE3M1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(MarpaMma «CIEKTPaJbHBIN Kiacc —
CBETUMOCTb». 3BE3/bl IJIABHOW MOCIIEOBATEIILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JIJIs1 3BE3] TJIABHOW MOCJIEIOBATEIILHOCTH. BHYTpeHHEE CTpOCHUE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIAECHUH U 3BoitonmMu ColHIa
U 3BE3J. DTaIlbl )KU3HU 3BE3I.

Muieunsiii [Iyte — Hama [Nanaktuka. Ilonoxenue u auxenue ComHIla B
lNanaktuke. Tumnsl ramaktuk. PaguoranakTtvky M KBasapel. UEpHbIE OBIPHI B
SAPAX TaJaKTHK.

Bcenennasi. Pacmupenne Bcenennoi. 3akon Xa06ma. Pazberanue
ranakTuk. Teopus bosmpioro B3peiBa. PennkroBoe nsnyueHue.

MacirabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

Hab6monenus HEBOOPYKEHHBIM rJ1a30M Cc HCTIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUW JUIsI  ONpPEACNICHUS TOJOKECHHUS HEOCSCHBIX
00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be31usi CeBepHOTO MONyIIapus U
SIPKHUE 3BE3BI.

HaOmonenus B Teneckon Jlynsl, mnaner, Miaeunoro [lyTu.

O06o01mariee NOBTOPpEeHUE

Ponb Qu3uku U acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOIMYECKOM,
COLIMAJTILHON W ATHUYECKOW cdepax AesSTEIHbHOCTH YEIOBEKa, POJIb U MECTO
GU3MKH W acCTPOHOMHHM B COBPEMCHHOW HAy4YHOW KapTHHE MHpa, POJIb
¢dusnueckoit Teopuu B GOPMUPOBAHUM MPEJCTaBICHUN O (HU3UUECKON KapTUHE
MHpa, MeCTO (U3NYECKOW KapTUHBI MHpa B OOIIEM psTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEICTABICHUN O MMPUPOJE.

MesxknpeaMeTHbie CBA3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiiacce oCyIiecTBIse€TCs C
YU4ETOM COJIEPKATEIBHBIX MEXKIPEAMETHBIX CBS3EH C KypCaMU MaTE€MAaTHKH,
OMOJIOTUHU, XUMUH, Teorpadru U TEXHOJIOTHH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHbBIE C U3YYEHHEM METO0B HAyYHOT'O
MO3HAHMS: SIBJICHWE, HAy4YHbIA (haKT, TUIOTe3a, (pu3nyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, H3MEPEHHE.

Mamemamuxa: pelieHUE CHUCTEMBI YPABHEHUW, TPUTOHOMETPUUYECKUE
byHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTEHC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKIMHA HA OCH KOOPAMHAT,



CIIO)KEHHE BEKTOPOB, MPOM3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMI, TpPU3HAKH
MOI00Msl TPEYroJIbHUKOB, OMNpPEEICHUE IJIOMAAN IUIOCKUX (Uryp m odbeéma
TEIL.

buonoeus: snekTpuueckue SBICHUSA B >KMBOW NpPHUPOAE, KoieOaTelbHbIe
JIBUKEHUS B KUBOM MpUPOAE, ONTHYECKUE SBJICHUS B >KUBOM MPHUPOE,
NENCTBUE PalUalli HA KUBBIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJCKYJ, KPHCTaUIM4ecKas CTPYKTypa
TBEPABIX TEJI, MEXaHW3Mbl OOpa3oBaHUs KPUCTALIMYECKOW  PEIIETKH,
CIIEKTpaJIbHbIN AHAJIN3.

l'eocpagusa: wmarHuTHbBIE TONMIOCa 3€MJIM, 3aJ€KU MAarHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKA3aHUE 3eMIICTPSICCHU .

Texnonoeus: IMHUN DIIEKTPOIEpPENad, TCHEPATOp MCPEeMEHHOro TOKa,
3JICKTPOJBHUIaTe b, HHAYKIHOHHAS Me4b, Pafap, PaanoONpPUEMHHUK, TEICBU30P,
aHTeHHa, TenedoH, CBY-neub, NpOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA,
COJIHEYHAast Oarapes.



IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMDBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeaMera «Pu3mka» Ha ypOBHE CPEIHETO OOIIEro
oOpazoBaHusi (0a30BbIi  ypOBEHb) JIODKHO  OOECICUUTH  JIOCTHIKCHHE
CIICYIONINX JTUIHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX
PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIu4uHOCTHBIE pE3yJbTaThl OCBOEHHUS YdeOHOro mpeamera «Duznkay
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTb M CIIOCOOHOCTh  OOYyYarolUXcCs
PYKOBOJICTBOBAaThCS CPOPMUPOBAHHOW BHYTPEHHEW MO3UIMEH JIMYHOCTH,
CHUCTEMOH IEHHOCTHBIX OpPUEHTAIMil, MO3UTUBHBIX BHYTPEHHHUX YOEKICHU,
COOTBETCTBYIOIIMX TPATUIMOHHBIM LEHHOCTSIM POCCHUHCKOrOo O0OIlEecTBa,
pacIlMpEeHUEe IKU3HEHHOIO OIbITa W ONbITa JIEATEIIBHOCTH B MPOLECCE
peain3aluy OCHOBHBIX HaIlpaBJIEHUI BOCIHUTATEIBHON NEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMSA:

C(OPMUPOBAHHOCTh  TIPaXJAAHCKOM  TO3MIMHM  OOydaromerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOT'O WJIEHA POCCUICKOI0 OOIIECTBA;

NPUHATUE TPAJAULMOHHBIX OOIIEYETIOBEUECKMX TI'YMAHUCTHYECKUX U
JEMOKPATHYECKUX LIEHHOCTEMH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEPECAX I'PaXKJaHCKOTO
o0LIEeCTBa, yHaCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE  B3aUMOJECWCTBOBaTh C  COLMAJIbHBIMM  WHCTUTYTaMH B
COOTBETCTBUHU € UX (PYHKUUSIMU U Ha3HAUCHHUEM;

TOTOBHOCTb K TYMaHUTAapHOW M BOJIOHTEPCKOM AESTEIbHOCTH;

2) IATPHOTHYECKOT 0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TrpaXKTaHCKOMN UJICHTUYHOCTH,
NaTpPUOTU3MA;

LEHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CHMBOJAM, JOCTHXKEHHSIM
POCCHICKUX YUYEHBIX B 00JIACTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI 0 BOCITHTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEICHMUSI;

CIOCOOHOCTh OILEHUBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCJIE B
NEATENIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIA/a B MOCTPOCHUE YCTOMYUBOTO OYIYILIETO;

4) 3cTeTHYECKOr0 BOCIIHTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYAs 3CTETUKY HAy4dHOI'O
TBOPYECTBA, MPUCYLIETO (PU3NUECKOI HAYKE;

5) Tpy10BOI0 BOCTIMTAHUSI:

MHTEpPEC K pa3nyHbIM chepam NpodeccuoHaNbHON AEATEeIbHOCTH, B TOM
YUCJE CBSI3aHHBIM C (DU3MKOM M TEXHUKOM, YMEHHUE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynymieil mpodeccun M pealn30BbIBaTh COOCTBEHHBIE >KM3HEHHbBIC
TJIaHbI,

FOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUI0O U CamMOOOpa30BaHUIO B
o0nacT PU3MKHU Ha TMPOTSHKECHUU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIHUTAHMSI:



c(OpPMUPOBAHHOCTh IKOJIOTMYECKON KYJIBTYphI, OCO3HAHHE TJI0OATBLHOTO
XapakTepa HKOJIOTHYECKUX MpoOIIeM;

IUIAHUPOBAHWE W OCYILECTBJICHHE JEHCTBUA B OKPY)KAIOIIEH Cpele Ha
OCHOBE 3HaHMS LEJIe YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacliupeHue OMbITa ACSITEIIbHOCTH KOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaHUH MO (PU3HKE;

7) HeHHOCTH HAYYHOT 0 TIO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS GU3NUECKON HAYKU;

OCO3HAHME IEHHOCTH HAy4YHOM JIesTeNbHOCTH, TOTOBHOCTh B Ipollecce
U3y4eHUs (U3MKA OCYIIECTBISATh MPOEKTHYID M MCCIIEI0BATEIbCKYIO
NEeSATENbHOCTh WHJIMBUIYAIIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Ba3oBble Jornueckue a1eMcTBUA:

CaMOCTOSITEIbHO  (pOpMYyIMpOBaTH MW  aKTYaJU3UPOBATh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEACIISITh LEJIH ACATEIbHOCTH, 3aJaBaTh IMAapaMETPhl U KPUTECPUU HX
JIOCTHKECHHUS,

BBISIBIIATH 3aKOHOMEPHOCTHM U TMPOTHUBOPEUUS] B pacCMaTpPUBAEMbIX
(U3UYECKUX SBIICHUSX;

pa3pabaThIBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMECIOIIUXCS
MaTepuaIbHbIX U HEMaTEepUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTb, OIICHUBATh COOTBETCTBHUE
pPEe3yJIbTATOB 1IEJISIM, OLICHUBATh PUCKH MTOCIEACTBUIN AEATEIHbHOCTH;

KOOPJIMHUPOBaTh W BBINOJHATH pabOTy B  YCIOBHUSIX PEaJbHOIO,
BUPTYaJILHOTO M1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEaTUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HECHHBIX IMPOOJIEM.

Ba3oBrnle ucciiegoBarejILCKHe 1eHCTBYUA .

BIIQJICTh HAYYHOW TEPMHUHOJIOTMEHN, KIIOYEBBIMHU MOHSATUSIMU W METOJIAMU
(du3nyecKoil HayKu;

BJIQJICTh  HaBBIKAMHM  Y4EOHO-HMCCIICIOBATEIILCKOM W IPOEKTHOMU
NESTENPHOCTH B 00MacT (U3UKH, CHOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITETLHOMY ~ TOMCKY  METOJOB  pemieHus 3amad  (U3HIECKOro
COJIEpKaHUs, TPUMEHEHUIO PA3JIMYHBIX METO/I0B TO3HAHUSI;

BIIAJETh BHJAMHU JEATEILHOCTH [0 TMOJYYCHUIO HOBOIO 3HAHUS, €ro
WHTEpIIPETallii, NPEoOpa30BaHUI0 U TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYAIUsX, B TOM YHCJIE TIPH CO3IaHUHU YUE€OHBIX IIPOCKTOB B 00J1aCTH (DU3UKHU;

BBISIBJIAITh TPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJU3UpPOBATH 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ pEIICHMS, HAXOAUTh apryMEHThI ISl JOKa3aTeJIbCTBA
CBOUX YTBEPXKJCHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

aHAJIM3UPOBaTh TOJYYEHHBIE B XOJE PEIICHUS 3aJaudl pPe3yJbTaThl,
KPUTUYECKH OLIEHUBATh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MECHEHHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 337aul B 00pa3oBaTeIbHOU
NEeSATeTbHOCTH, B TOM YHUCIIE TIPU U3YYEHUU (PU3UKY;

JaBaTh OIIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;



yMETh TMEpPEHOCUTh 3HaHUS N0 (QU3NKE B TMPAKTUYECKYIO 00JIacTh
KUBHEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX YYCOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIC UJICH, MIPEJIaratb OpUTMHAIbHBIE OIXOAbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ undopmanmneii:

BJIQJICTh HABbIKAMH MOJy4YeHUs] MHPOpMaUK (PU3NUECKOr0o COACpIKaHUS
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEILHO OCYIIECTBIIATh MOUCK, aHAIU3,
CUCTEMATHU3alUI0 U WHTEPHPETAIUI0 UHPOPMAIIUU PA3IUYHBIX BUAOB U (HopM
Mpe/ICTaBJICHNUS,

OILICHUBATH JIOCTOBEPHOCTh UH(POPMAITUH;

UCIIOJIb30BaTh CpPEACTBA HWH()OPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMH B  pEHIeHMHM  KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX |
OpPraHM3alMOHHBIX 337]a4 C COOMIOJACHUEM TPeOOBAaHUN IPrOHOMMKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECypCOCOEPEIKEHNS, MPABOBBIX U ATHUYECKUX HOPM,
HOpPM HMH(OpPMAIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUYECKOTO COACPKAHUS B pa3MYHBIX (hopmaTax ¢
yu4éTOM Ha3zHadeHus WHGOpMAMM © IEJICBOM  ayAWTOPUH, BBIOWpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YATU3ALIUU.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA:

OCYLIECTBJISITh OOIIEHWE Ha ypokax (GU3MKM W BO BHEYPOUHOM
NEATEIIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CUTyallMd W CMATr4aTh
KOH(DITUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHS C UCIIOIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMMAaTh YU MCHOJIB30BaTh  IPEUMYIIECTBA  KOMaHIHOW U
UHAUBUIYaJIbHOU PaOOTHI;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX NEHUCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEM KaKI0T0O YieHa KOJUIEKTUBA,

IIPUHAMATh LEIU COBMECTHOW JIESATEIbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JECUCTBUSA IO €€ NOCTHUKEHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacrpenensiTe poiid C y4€TOM MHEHUW YYacCTHHUKOB, OOCYXJaTh pe3yJabTaThl
COBMECTHOM pabOThI;

OLICHUBATh KA4ye€CTBO CBOEr0 BKJIaJa U KaXKJIOIO0 YYaCTHMKA KOMAaHIbl B
OOIIMi1 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSM;

npeajaratb HOBBIE MPOEKTHI, OLEHUBATh WACU C IIO3ULUU HOBU3HBI,
OPUTMHAIILHOCTHU, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B pPa3iIMYHBIX
CUTYAIUSX, IPOSBIISITH TBOPUECTBO U BOOOpakeHHE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIe YHUBepPcaAIbHbIE yUeOHbIE NelCTBUS
Camoopranmszanmus:

CaMOCTOSITEJIbHO ~ OCYHIECTBIISAITH ~ MTO3HABATEIBHYIO JIEATEIIbHOCTh B
obmacth (U3UKM UM aCTPOHOMUH, BBISBISATH MPOOJIEMbI, CTaBUTh W
dbopMyIMpoBaTh COOCTBEHHBIC 3aa4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PELICHUS] PACUETHBIX M KAaUE€CTBEHHBIX
3a/1ay, TUIaH BBIMIOJHEHUSI TMPAKTUYECKOW paldoThl € YYETOM HMMEIOIINXCS
pPECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATIOUTECHU;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;



pacmupaTh  paMKd ~ y4eOHOro  TpeaMeTra Ha  OCHOBE  JIMYHBIX
PEINOYTEHHH;

JieNlaTh  OCO3HAHHBIM BBIOOP, apryMEHTUpPOBaTh €ro, OpaThb Ha cels
OTBETCTBEHHOCTH 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CrocOOCTBOBaTh (DOPMUPOBAHHUIO W TPOSIBICHUIO SPYIUIIMA B 00JACTU
(U3MKM, TIOCTOSHHO TMOBBIIIATh CBOW OOpa30BATENbHBIA UM  KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIN HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CHTYAIIHsIM, BHOCUTh KOPPEKTHBHI B ACSITEILHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJaJeTh HaBBIKAMU IIO3HABATENbHOW pediexkcun Kak OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTEIbHBIX MPOLIECCOB, HUX PE3YJIbTATOB H
OCHOBAHMI;

UCIOJb30BaTh MNPUEMBI peQeKCHH ISl OLEHKHM CHUTyalluu, BbIOOpa
BEPHOI'0 PEIICHHUS;

YMETh OLIEHWBATh PUCKM M CBOEBPEMEHHO MPUHUMATh pPEUICHUS MO UX
CHIKEHHUIO;

NpPUHUMATh MOTHBBI U apryMEHTBHI JIPYrUX MpU aHAIM3E Pe3yJbTaTOB
NEeSITeNbHOCTH;

MPUHUMATH ce0sl, MOHNMasi CBOM HEIOCTATKH M JOCTOMHCTBA;

NPUHUMATh MOTHBBI U apryMEHTBHI JPYrUX IpPU aHAIM3E PE3yJbTaTOB
JESITeIbHOCTY;

IpU3HABATh CBOE MPABO U MPABO APYTHX Ha OMIMOKH.

B mporecce 1ocTHKeHUs TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS ITPOrPaMMBbl
no ¢uszMKe sl ypOBHS CpeAHEro oOIIero o0pa3oBaHUS y OOyYaOIIUXCS

COBEPIIICHCTBYETCS HMOIMOHATLHBIH WHTEILJICKT, IPEeIMOJIararoIuH
c(hOpMUPOBAHHOCTH:
CaMOCO3HAHHS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  IMOHUMAaTh  CBOE

OMOITMOHAJILHOE COCTOSIHWE, BHUJIETh HAMpABICHUS pPa3BUTHS COOCTBCHHOU
AMOITMOHAIILHOM Cepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAHMSI, BKIFOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh aJalTHpPOBATHCA K
OMOITMOHAJILHBIM HM3MEHEHUSM ¢ TPOSBIATH THOKOCTh, OBITh OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIEH CTpEMJIEHUE K JIOCTHXKEHUIO 1EJH
U yCrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATh UCXOMS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh  AMOIMOHAIBHOE
COCTOSTHME JAPYTHX, VyYWUTHIBATH €ro TIPH  OCYIIECTBICHHUH  OOIICHHS,
CIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMATIBHBIX ~ HABBIKOB, BKJIOYAIOIIUX CIHOCOOHOCTH  BBICTpPAWBATh
OTHOIICHUS C APYTUMH JTIOABMU, 3a00TUTHCS, TPOSBIISATH HHTEPEC U pa3periaTh
KOH(JIUKTBHL.

HPEIMETHBIE PE3YJIbTATDBI

K kxonny oO0yuyenus B 10 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH y 00 yJAIOLIUXCS YMEHHIA:



JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHPOBAHUU
COBPEMEHHOM HAay4YHON KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHHKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESTEIILHOCTH JIFOJIEH;

YUUTHIBATh TPAHULBI NPUMEHEHUSI H3YyYEHHBIX (PU3HMUYECKUX MOJEIECH:
MaTepuajibHasg TOYKa, MHEpLUUaIbHAs CUCTEMa OTCcu€ra, aOCOJIOTHO TBEPIOE
TEJNO, WJICAIbHBIM Ta3, MOJEIM CTPOEHUS Ta30B, >KUIAKOCTEH M TBEPIABIX Tell,
TOUYEYHBIN JIEKTPUUYECKUN 3aps]l IPHU pelIeHUH GU3HUECKUX 3a]1ay;

pacno3HaBaTh (U3MYECKUE SIBJICHHS (MPOIECCh) U OOBSACHITH MX Ha
OCHOBE 3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPHUH CTPOCHHUS
BEIIECTBA W  DJEKTPOJMHAMUKHU: PABHOMEPHOE M  PaBHOYCKOPEHHOE
OpSIMOJIMHEWHOE  ABWKEHUE, CBOOOJHOE TajJeHHe Tel, JBHXKEHHE IO
OKPYXKHOCTH, HWHEpIUs, B3aumojencTeue Ten, auddysus, OpoyHOBCKOE
IBU)KEHHE, CTPOCHME JKUIKOCTEN U TBEPIBIX TEN, U3MEHEHHE 00bEMa Tel MpU
HarpeBaHuM (OXJIaXIAEHHUM), TEIJIOBOE PAaBHOBECHE, UCIIAPEHHUE, KOHIECHCALUS,
IJIABJICHUE, KpUCTAUIM3alMs, KWIEHHE, BIAXKHOCTh BO3/yXd, IOBBILICHHUE
NABJICHUS Ta3a IIPA €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBSI3b MEXKIY
napaMeTpaMy  COCTOSIHMSL Ta3a B H30IpOLEeccax, JJIEKTpU3alus  Tel,
B3aMMOJCHCTBHE 3apSAI0B;

OIMCBHIBATh MEXaHUYECKOE JBHKEHUE, UCIIONb3Ysl (PU3NUECKUE BETUUHHBIL:
KOOpAWHATa, IyTh, NEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE, mMacca Teja, CHIIA,
UMITyJIbC ~ Teja, KHHETHYecKass dJHeprus, IOTEeHUUalIbHas  SHEprus,
MexaHudeckass paboTa, MEXaHW4YecKass MOIIHOCTb; IPU ONUCAHUU NPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI UCHOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUS U
€AMHUIBI, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE TAHHYIO (PU3UUECKYIO BEIUUUHY
C IPYTMMHM BEJIMYMHAMHY;

OIMCHIBATh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCTIONIb3Ys (PU3MYECKHe BEIMYMHBL: JABJICHUE Ta3a, TeMIepaTrypa, CpemHss
KHHETHYECKAsI SHEPrus Xa0TUYECKOTO JBUKEHUS MOJIEKYI,
CPEIHEKBAAPAaTUYHAsl CKOPOCTb MOJEKYJ, KOJIMYECTBO TEMJIOTHI, BHYTPEHHSS
sHeprug, pabota raza, KOI(PPUIMEHT TMOJE3HOro JAEUCTBUS TEIJIOBOIO
JBUTATENsI; TPU ONUCAHUM TPABUIBHO TPAaKTOBaTh (U3UYECKUH CMBICIT
UCMOJIb3YEMbIX BEIUYUH, WX OOO3HAUEHUS M €IMHUII, HaXOAUTh (HOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEIMYUHAM;

ONKCHIBaTh  M3YYEHHBIE  JJICKTPUYECKHE  CBOWMCTBA  BEUIECTBA U
ANEKTPUYECKHE SBICHUS (TMPOLECCHI), HUCHONb3yd (PU3MUECKHE BEIHMYUHBIL:
AIEKTPUYECKUH 3apsifl, dJIEKTPUUECKOE MOJI€, HAIPSKEHHOCTD MOJIS, IIOTEHIUA,
pa3HOCTb MOTEHLMANOB; NpPU OMHCAHWUU MPABUIBHO TPAKTOBATh (HU3MUECKUN
CMBIC]I HCIIOJNb3YEMbIX BEJIMYUH, WX OOO3HAYEHUs W EIWHHULI; YKa3bIBaTh
(opMyJibl, CBSI3bIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIMUYMHY C JPYTUMHU
BEJIMYUHAMU;

aHATM3UPOBAaTh  (PU3MYECKUE TPOIECCHl W SBICHUS, HUCHOJb3Ys
¢dbusznyueckre 3aKOHbI W MPUHIUIBL: 3aKOH BcemupHoro taroteHus, I, 11 u III
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHS MEXaHUYECKOW SHEpPruu, 3aKOH
COXpaHEHUs] UMITYJIbCa, IPUHLMI CYNEPHO3UIMU CHJI, IPUHIIMI PaBHONpPaBUS
UHEPLUMAIBHBIX CHCTEM  OTCUETa, MOJIEKYJISPHO-KUHETUYECKYID TEOPHIO
CTPOEHHS BEILECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CPEAHEN KMHETHYECKOW AHEpruu
TEMJIOBOIO JBUYKEHUS MOJEKYJ ¢ aOCOIIOTHOM TeMmepaTypoi, NEpBbId 3aKOH
TEPMOJMHAMHUKH, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH KyioHa,
IPU 3TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €0 MaTeMaTHYeCKOoe
BBIpQXEHUE U yCIIOBUS (TpaHUllbl, 00J1aCTH) TPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE TPUHLMIBLI JIEUCTBUS MalllMH, HTPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHUS UX 0€30MAaCHOTO HUCIOIL30BaAHUS
B [IOBCETHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI MO MCCJIEAOBaHUIO (DPU3UYECKUX SIBICHUU U
MPOLIECCOB C HCMOJIb30BAHUEM TMPSMBIX U KOCBEHHBIX M3MEPECHUH, MPU ITOM
dbopMmynupoBaTh TpoOJIEeMy/3a1ady M THUIIOTE3y Yy4eOHOro JKCIEPUMEHTA,
coOMpaTh yCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHMS, MPOBOJIUTH OIBIT U
dbopMyIMpOBaTH BHIBOJIBL;

OCYIIECTBIIATh MPSAMbIC U KOCBCHHBIC M3MEPEHHS (DM3MUECKUX BEIUYHUH,
IpyU 5TOM BBIOMpATh ONTUMAIbHBIM CIMOCO0 HM3MEPEHHS W HCIOJb30BaTh
W3BECTHBIE METO/IbI OIIEHKHU MOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXAY (PU3NYECKUMHU BEIIMYMHAMHU  C
UCIOJIb30BAaHUEM MPSMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
bukcupoBaTh pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIIMYUH B
BUJIE TAOIUIT U TpadUKOB, IeTaTh BBIBOJBI 110 PE3YJIbTaTaM MCCIICIOBAHMS;

co0nroaaTh npaBuiia 0€30MaCHOTO TPyJa MPH MPOBEACHUU MCCIIEI0BaHUN
B paMKaX y4eOHOro 3KCIEePUMEHTa, Y4eOHO-UCCIIEI0BATEILCKON U MPOEKTHOM
NEATEIbHOCTA  C  WCMOJB30BAaHUEM  HM3MEPUTENBHBIX  YCTPOHMCTB
71a60paTOPHOr0 00OPYIOBAHMUS;

peliath pacy€THhIe 3a7aud C SIBHO 3a/laHHOM (PU3MYECKON MOJEIbIO,
WCTIONBb3Yys (PU3UYECKUE 3aKOHBbl M TPUHIUIIBI, HA OCHOBE aHajlW3a YCIOBUS
3a/ladyu BBHIOMPATh (PU3MUECKYIO MOJIENb, BBIACIATh (PU3HMUECKUE BEIUYUHBI U
dbopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOJAUTH PAacUEThl M OIEHUBATH
pPEaTbHOCTD MOJTYYEHHOI0 3HaYeHUsI (PU3UYECKON BEJTMYUHBIL;

pemarb KaueCTBEHHBIE 3a/1auu: BBICTpanBaTh JIOTUYECKH
HEMPOTHUBOPEUMBYIO LIEMOUYKY PACCYXKIEHUN C ONOPON HAa M3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SBJICHUS,

UCIIOJIb30BaTh ~ NPH  pEUIEHWHM  y4eOHBIX  3aJad  COBPEMEHHBIC
WH(OOpPMAIIMOHHBIE ~ TEXHOJOTHMH  JJIA  TIOMCKa, CTPYKTYPUPOBaHUSI,
UHTEpIpEeTallid U  MPEJCTaBICHUs y4eOHOM U HAYYHO-TIOMYJISIPHOM
uHoOpManMi, TIOJYYCHHOW W3 PAa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHATM3UPOBATH MOTYIAEMYIO HH(DOPMAIIHIO;

MPUBOAUTH TPUMEPHl BKJAJa POCCUUCKUX U 3apyO0ekKHbIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE TPOIIECCOB OKPYXKAIOMIETO MHUpa, B
pa3BUTHE TEXHUKH M TEXHOJOTH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3HUKE B MOBCEIHEBHON KU3HU
g obecrieueHus 0€30mMacHOCTH Mpu  oOpamieHud ¢ mOpudbopamu U
TEXHUYECKUMHU YCTPONUCTBAMH, TSI COXPAHCHHS 3I0POBbSI U COOMIOACHUS HOPM
AKOJIOTMYECKOT0 MOBEICHUS B OKPYXKAIOIIEH Cpelie;

paboTarh B TpPYINNE C BBIMIOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJIEH,
IJJAHUPOBATh PabOTy TPYIIIBI, PAMOHATBHO pacCHpenessaTh OO0S3aHHOCTH M
IUTAHUPOBATh  JICATENILHOCTh B  HECTAaHAAPTHBIX CHUTyallUsX, aJeKBaTHO
OLICHUWBATh  BKJAJ  KaXJOr0 W3 YYaCTHUKOB TpyOIbl B  pEIICHUE
paccMarpuBaeMoil mpoOJIEMBbI.

K xonmy obyudenus B 11 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y OO YUAIOIITUXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpPaxX posib U MeCTO (Pu3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAyYHOW KapTUHBI MHUPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKON JEATEIBbHOCTH JIIOAECH, LIEJOCTHOCTh U €IUHCTBO
(bu3nuecKol KapTUHBI MUPA;



VUUTHIBATh TPAHUIBI MPUMCHCHHSI H3YyYEHHBIX (U3HMYCCKUX MOJICICH:
TOYCUYHBIN DJCKTPUYCCKUN 3apsii, Jyd CBETa, TOYCYHBIM HCTOYHHK CBETA,
saliepHas MOJeJIb aTOMa, HYKJIOHHAas MOJIEJIb aTOMHOIO Sijpa MpU perieHUU
(u3nuecKux 3aay;

pacno3HaBaTh (U3MYECKUE SIBJICHHS (MPOIECCh) U OOBSACHITH MX Ha
OCHOBE 3aKOHOB OJJICKTPOJMHAMHUKHA W KBAHTOBOW (PU3MKHU: DIIEKTpUYECKas
IIPOBOAMMOCTD, TETUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCUCTBHS TOKA,
B3aMMOJICHCTBAEC  MArHWTOB, OJJICKTPOMarHWUTHAs  WHIYKIHS, JICHCTBHC
MarHUTHOTO TIOJII Ha TPOBOAHMK C TOKOM MW JIBIDKYIIHMICS — 3aps,
AJICKTPOMAarHUTHBIC KOJICOAHHMS W BOJHBI, MPAMOJIIMHEHWHOE pPACIpPOCTPAHCHHE
CBETa, OTPAXKEHHE, MpeioMIieHne, nHTepdepeHus, TudpaKkius U MOJsIpU3aIus
cBeTa, Iucnepcus cBera, ¢potodnekrpudeckuid 3¢ dexT (poroaddexr), cBeToBOE
JaBJ€HHE, BO3HMKHOBEHUE JIMHEWYaTOro CIEKTpa aroMa BOJOpOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

OIMHCHIBATh W3YYCHHBIC CBOWMCTBA BEIIECTBA (DJIECKTPUUYCCKHE, MATHUTHBIE,
ONTUYECKHE,  JJEKTPUUECKYIO  MPOBOJMMOCTh  PA3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIEC SBJICHUS (MPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUYUHBI:
ANIEKTPUYECKHI 3apsill, CUjla TOKA, SJICKTPUUECKOE HAMPSIKEHHUE, IEKTPUIECKOE
COMPOTHUBJICHHE, PA3HOCTh IOTEHIMAJIOB, SJEKTPOJABIKYIIAas cuiia, pabdbora
TOKa, HWHIYKIUS MAarHUTHOrO 1mojs, cuia Awmmnepa, cuia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, JHEPTHsl DJICKTPUYECKOTO W MAarHUTHOTO TIOJICH,
NEPUOJ] U YacTOTa KoJieOaHuM B KoJeOaTeIbHOM KOHTYpE, 3apsi/i U CUJia TOKA B
poIecce TapMOHMYECKUX  DJIGKTPOMAarHUTHBIX  KosneOaHuil, (QokycHoe
PacCTOSIHUE W ONTHYECKasl CUJIa JIMH3bI, IPU ONMHMCAHWH MPABUILHO TPAKTOBATH
(bu3MUeCKuil CMBICI HCIOJBb3yEeMbIX BEIMYMH, UX OOO3HAYEHUS W EIUHUIIBI,
yKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (U3MUECKYIO BEITUYUHY C
JIPYTUMU BETHYHMHAMM;

ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIIECCHI, HCHIOIb3YS
¢duznUecKre BEIUYUHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJH, JJUHA BOJHBI U
4acToTa CBETa, DHEPTHs W WMITYJILC (OTOHA, TEPUOJ TMONypacmaga, dHEPrHus
CBSI3M aTOMHBIX SIJIep, MPU ONMUCAHWUW TPABWIBHO TPAKTOBATh (PU3NUECKUIA
CMBICIT HCIOJNB3YEMBIX BEIWYWH, WX OOO3HAYEHUS W CIWHMIIBI, YKa3bIBaTh
(GopMyIBl, CBS3BIBAIOIINE JAHHYIO (PU3WYECKYI0 BEIWYUHY C JPYyrUMU
BEJIMYMHAMM, BBIYUCIIATH 3HaUCHNE (DU3MYECKON BEIMYUHBI,

aHATM3UPOBATh  (U3MYECKUE TPOIECChl W SBICHUSA, HCIOJIb3YS
¢du3nyueckre 3aKOHbl U MPUHLHUIBL: 3aK0OH OMa, 3aKOHBI MOCIEA0BATEILHOTIO U
MapajlJIeIbHOTO COSIMHEHHS TPOBOIHUKOB, 3akoH Jlkoyns—Jlenma, 3akoH
AJIEKTPOMArHUTHOM WHAYKIMH, 3aKOH TMPSAMOJIMHEHHOTO pPaCcIpOCTpaHEHUS
CBETa, 3aKOHBl OTPAKEHUSI CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHEHHUE
OiiHmTeHa 111 porodPdexTa, 3aKOH COXpaHEHHSI SHEPTUH, 3aKOH COXPaHCHHS
UMITYJIbCa, 3aKOH COXPAaHEHHUS SJICKTPUYECKOTO 3aps/ia, 3aKOH COXpaHCHHS
MacCOBOT'0 YHCIIa, MOCTYaThl bopa, 3aK0H palio0aKTUBHOTO pacmaia, Mpyu 3TOM
pa3nuyaTh CJOBECHYIO (OPMYIHMPOBKY 3aKOHa, €ro MaTeMaTH4eCKOoe
BBIpAXEHUE U yCIIOBUS (TpaHULIbl, 00JaCTH) IPUMEHUMOCTH;

ONpEAeNATh HampaBJICHUE BEKTOpa WHAYKIMM MArHUTHOTO  TOJIsS
IIPOBOTHHMKA C TOKOM, CHJIBI AMmTiepa u cuiibl JlopeHIa;

CTPOUTh M OMHCHIBATH M300paKEHUE, CO3AaBACMOE IIOCKHUM 3EpKaJioM,
TOHKOMW JIMH30M;

BBITIOJTHATH JKCIEPUMEHTHI 10 HWCCJCIOBAHHMIO (DU3UYCCKUX SBICHUU W
IIPOIIECCOB C HCIIOJb30BAHUEM MPSIMBIX W KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBaTh mpobieMy/3amady W THUIOTE3y Yy4eOHOrO SKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO O00OpYAOBaHUs, MPOBOIUTH OMBIT U
bopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBIIATh MPAMbICE U KOCBEHHBbIC M3MEPEHUS (DU3MUECKUX BEIUYUH,
P ATOM BBIOMPATHh ONTHUMAIBHBIA CIIOCOO0 W3MEpPEHUS M HWCIOIh30BaTh
W3BECTHBIC METOJIBI OIICHKHU TOTPEITHOCTEN N3MEPEHN;

UCCIIeIOBAaTh 3aBUCUMOCTH (PU3UYECKUX BEIUYMH C HCIIOJIb30BAaHUEM
IPSIMBIX WM3MEPEHHM: TP 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (DHKCHPOBATH
pe3yabTaThl OJYYCHHON 3aBUCUMOCTH (DPU3NYECKUX BEIMYMH B BHJIE TaOJHI] U
rpauKoB, 1emIaTh BHIBOJBI IO pe3yJIbTaTaM UCCIICOBAHUS;

coOJr01aTh MpaBuia 0€30MacHOrO TpyAa IMPHU MPOBEACHUU UCCIIEIOBAHUM
B paMKax y4eOHOro dKCIepUMEHTa, y4eOHO-MCCIEeA0BATeILCKON U MPOCSKTHON
NESTENPHOCTA  C  WCIOJb30BAHUEM  HU3MEPUTEIBHBIX  YCTPOMCTB |
71a60paTOPHOrO 00OPYIOBAHUS;

peliath pacy€THbhIe 3a7aud C SBHO 3a/laHHOM (PU3MYECKON MOAEIbIO,
UCIONb3Ysl (PU3MYECKUE 3aKOHBl M MPHUHIMIIBI, HA OCHOBE aHalM3a YCIOBUS
3a/la4yu BBIOMPATh (PU3UUECKYIO MOJENb, BBIACIATh (PU3MUYECKUE BEIMYUHBI U
dbopMybl, HEOOXOAUMBIE ISl €€ pelleHUs, TPOBOJAUTH PAacUEThl U OIEHUBATH
peaTbHOCTD MOJIYYEHHOTO 3HAUYCHUS (PU3HUECKON BEIMYMHBL

pelarhb KaueCTBEHHbIE 3a/1auu: BBICTPanBaTh JOTUYECKU
HEMPOTUBOPEUUBYIO IIEMIOYKY PACCYKICHUN C OMOpPOl Ha M3y4dEeHHbIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UUYECKUE SBIICHHUS;

UCIIOJIb30BaTh ~ NpPH  pEUIEHWHM  y4eOHBIX  3a/Jady  COBPEMEHHBIC
UH(OpPMAIIMOHHBIE ~ TEXHOJOTMH  JJId  TIOMCKa, CTPYKTYpPUPOBaHUS,
WHTEpHOpeTallid W TPEICTaBICHUS y4eOHOM ®W  HAyIHO-TIOMYJISIPHOMN
uHopMaIMK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOTYYAEMYIO HH(DOPMAIIHIO;

OOBSCHATH TPHHIIUIBI JACHCTBUS MAIllMH, NPUOOPOB W TEXHUYECKHUX
YCTPOKMCTB, pa3nuyarh yCIOBUS HMX O€30MaCHOrO  HCIOJB30BAHUS B
MOBCEJHEBHOMN KU3HU;

MPUBOJIUTH TPUMEPHI BKJAJa POCCHHUCKMX M 3apyOC)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIETO MHPA, B
pa3BUTHE TEXHUKH M TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUUECKHE 3HAHUS 10 (U3MKE B TIOBCETHEBHOM KU3HU
g obecrieyeHus Oe3omacHOCTH mpu  oOpamieHud ¢ npubopamu U
TEXHUYECKUMHU YCTPONUCTBAMH, TSI COXPAHECHHS 3[I0POBbSI U COOIOACHUSI HOPM
AKOJIOTMYECKOTr0 MOBEICHUS B OKpYKaloUIel cpese;

paboTaTh B TPYIEe C BBHINOJHEHUEM pPA3IMYHBIX COIMAIBLHBIX POJICH,
IUTAHUPOBATh Pa0OTy TPYIIIbI, PAlMOHAIBHO PACHpENeNaTh OOS3aHHOCTH WU
IUTAHUPOBATh  JIEATENILHOCTh B  HECTAaHAAPTHBIX CHUTyallusiX, aJeKBaTHO
OIICHMBATh BKJIAQJ KaXJOTO0 W3 YYACTHHUKOB TPYIIBI B  peEHICHUE
paccMatpuBaeMoit poOJIEMBI.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHoBaHue KoauyecTBo uacoB
Ne DJieKTpOoHHbIE (LM poBbIe)
pa3ae/ioB H TeM KonTtpoibHbie IIpakTHyeckue
n/n Bceero oOpa3oBaTejibHbIE PeCypPChl
nporpaMmmabl padoThI padoThbI
Pazgen 1. PU3UKA U METO/JIbI HAYUHOI'O IIO3HAHMUSI
()
1.1 FISHKE 1 METORR 2 https://m.edsoo.ru/AV1IAWVNQO
Hay4YHOTr O TTO3HAHUSA
Hroro no pazneny 2
Pazngen 2. MEXAHUKA
2.1 Kuuemaruxka 5 https://m.edsoo.ru/SN02MCWXU
2.2 Jvnnamuka https://m.edsoo.ru/RML6BX3PU
3aKOoHEI
2.3 COXpaHEHHS B 6 1 1 https://m.edsoo.ru/86NRCXHA7
MCXAHUKCEC
Hroro nio pazgeny 18

Pazgen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA

OCHOBBI
31 | MoreRymIpHeT 9 1 https://m.eds00.r/HRGVBNOPE
KHUHCTHUUYCCKOU
TEOPUH
0
3.2 CHOBEI 10 1 https:/m.edsoo.ru/HK6KL6RSY

TCPMOANHAMUKHA



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9

ArperaTHbie

3.3 COCTOAHUA 5 https://m.edsoo.ru/HSM355JCH
BemecrBa. Pa3oBLlie
TepeXoIbl
Hroro nio pazgeny 24

Pazgen 4. JIEKTPOJJMHAMUKA

4.1 DNeKTpOoCTaTUKA 10 https://m.edsoo.ru/LSRP720LI
ITocTossHHBIHM
4.2 DJICKTPHACCKHIH TOK. 12 https://m.edsoo.ru/GEWTDOQXWW
Toku B pa3aMvHBIX
cpenax
Uroro no pazneny 22
PezepBHOE Bpems 2
OBILEE KOJIMYECTBO
YACOB I10 68

[TPOIT'PAMME



https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KITACC

HaumeHoBaHue KoauyecTBo yacoB
Ne DJIeKTPOHHBIE (LM poBbIe)
pa3ie/ioB U TemM KonTposbHbie IIpakTHyeckue
n/n Beero oOpa3oBaTe/ibHbIE pecypchl
NpOorpaMMbl padoThI padoThI
Pazgen 1. QJIEKTPOJIMHAMMUKA
MarsuTHoe 1oJIe.
1.1 DneKTpoMarHuTHas 11 1 3 https://m.edso00.ru/Z2Q390NG8
WHIYKIUS
Uroro no pazneny 11
Paznen 2. KOJIEBAHHUS U BOJIHbI
MexaHn4yecKue u
2.1 JIEKTPOMAarHUTHBIE 9 1 https://m.eds00.ru/3TLNQKPG6
KoJIeOaHus
MexaHn4ecKHue U
2.2 AJIEKTPOMArHUTHBIE 5 1 https://m.edsoo.ru/MVQT6385V1
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paznemy 24

Paznen 3. OCHOBBI CIIELHIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBBHI clielHaIbHON
TEOPUH
OTHOCUTEIBHOCTH

https://m.edsoo.ru/AOUCOVDK2



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2

Hroro no pazneny 4

Pazgen 4. KBAHTOBAS ®U3UKA

3 -
4.1 JICMCHTBL KBAHTOBOH 6 https://m.eds00.ru/BWOVAWORS
OIITUKHU
4.2 Crpoenne aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 AToMHOE S11pO 5 https://m.edso00.ru/97MC9DZXQ
Uroro no pazneny 15

Pazpen S. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

6
5.1 JICMCHTBL aCTPOHOMHH 7 1 https://m.edsoo.ru/3EOD6KXI9
1 acTpoU3UKU

Uroro no paszneny 7

Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 Obobmatomee 4 https://m.eds00.ru/02JEGZCIM
MTOBTOPEHUE
Hroro no pasznemny 4
PezepBHOE Bpems 3
OBILEE KOJIMYECTBO
YACOB I10 ITPO'PAMME 68 4 7



https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




ITIOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne Kosn4yecrBo yacos
JIEeKTPOHHBIE
Jara uugposbie
n | Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
Bcero U3y4eHHUs o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypcsl
n
®duznka — HayKa O PUPOJE.
https://m.edso00.ru/YXGQS
1 Hayunble MeTo/1bl MO3HAHUS 1 PM1P
OKpYXaroIlero Mupa
Poiib 1 MecTo Qu3uKu B
dbopMUpOBaHUHU
COBPEMEHHOW Hay4HOU https://m.eds00.ru/8HSXW
2 1
KapTUHBI MUpa, B FEVO
MPaKTUUYECKON JIeSITEIbHOCTH
Jo1eu
MexaHn4ecKoe TIBHKECHHUE.
OTHOCHUTENBHOCTD
https://m.edso0.ru/RSOAQ
3 MEXaHUYECKOT O JIBUKEHMUS. 1 V57X
[lepemenienue, CKOpoOCTb,
YCKOpEHHE
4 PaBHOMEpHOE L https://m.edsoo.ru/L8IPY?2
MPSIMOJIMHEWHOE JIBUKEHHU S JEZ
5 PaBHOYyCKOpEHHOE 1 https://m.edsoo.ru/MDIDK

MPAMOJINH euHoe JBHUXKXCHHUE

JOuB



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MDIDKJ0UB

CB00OOIHOE MaJIEHUE.

https://m.edsoo.ru/MXPLZ

6 YckopeHnue cBOOOTHOTO IX8]
najieHus
KpuBonuHeiiHOe 1BHKEHHUE.
. https://m.edso0.ru/TFLJ2C
7 JIBm>xeHre MaTepHaIbHON ADN
TOUYKH 110 OKPY>KHOCTH -
[IpyHIMIT OTHOCUTEIBHOCTH
8 lNammnes. MaepuuansHbie https://m.edso00.ru/J6QY7
cuctemsbl orcyeTa. [lepBbiid N3WN
3akoH HeroTona
Macca Tena. Cwia. IIpuHiun
9 cynepnosuuuu cui. Bropouw https://m.edsoo.ru/BVTN
3akoH HeroToHa mist WTAQH
MAaTEPUATEHOU TOUYKH
10 Tperun 3akoH HeroToHa 115 https://m.edsoo.ru/JYL414
MaTepHaIbHBIX TOYEK UAN
3aKOH BCEMUPHOr0O
11 TaroTenus. Cuia TsHKECTH. https://m.eds00.ru/D13D59
[lepBas kocMHuueckas 3MU
CKOpPOCTh
12 Cuna ynpyroctu. 3aKoH https://m.edsoo.ru/RILVF
I'yka. Bec tena XEQD
Cuna tpenus. Koapduuuenr
13 Tpenus. Cuia https://m.edsoo.ru/UZBUP

COITPOTHUBJICHUS IPU
JBHXKXECHUHU TCJIa B XKUAKOCTHU

CM5M



https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/UZBUPCM5M

WM rasc

14

IToctynarensHoe u
BpaIaTeIbHOE IBKCHUE
a0COJIIOTHO TBEPAOTO Tena.

MowmenT cwisl. [1imeuo cuisl.

YcnoBus paBHOBECUS
TBEPIOIO TeJa

https://m.edsoo.ru/IDOAU
40TS

15

Nmnynsc maTepuanbHON
TOUYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK.
Nmnynbce cuiibl. 3aKOH
COXpaHEHUsI UMITyJbCa.
PeakTnBHOE IBUXKEHUE

https://m.edsoo0.ru/M5JOT
KNWC

16

Pa6oTa 1 MOIIHOCTH CHJIBI.
Kunernueckas sHeprus
MaTepUuaibHOM TOYKH.
Teopema 00 n3MeHEeHUHN
KHHETUY €CKOW SHEPTUH

https://m.edsoo.ru/J1V59L
28B

17

[TorennuanbHas SHEPrusl.
[TorennuanbHas SHEPrus
yrnpyro neopMupoBaHHOU
npyxunbl. [loTeHnnansHas
SHeprus Tena BOIu3u
MOBEPXHOCTH 3eMJIU

https://m.edsoo.ru/RNEXJ
WA4KF

18

IloreunnanbpHabie U
HENOTEHIHAILHBIE CHIIEL.
CBs13b pabOTHI

https://m.edsoo.ru/DA3QV
TOXQ



https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/DA3QVTOXQ

HETIOTEHIIMATBHBIX CHJI C
M3MEHEHUEM MEXaHUUYECKOU
SHEPrUU CUCTEMBI Tell. 3aKOH
COXpaHEHUSI MEXaHUUYECKOU
SHEPIruu

19

JlabopaTopHas pabora
«HccnenoBanue cBA3U
paboThI CUJIBI C U3MEHEHUEM
MEXaHUYECKOU HEPruu Tela
Ha NPUMEPE PaCTKEHUS
PE3UHOBOIO KI'yTa»

https://m.edsoo.ru/W1R4R
88UG

20

KoutponbHas pabota o
Teme «Kunemaruka.
JmHamuka. 3aKOHBI
COXpPAaHEHHS B MEXaHUKE

https://m.edsoo.ru/LNM6E
K6YY

21

OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOM
Teopuu. bpoyHoBckoe
neuxenue. Juddysus

https://m.edsoo0.ru/OEY9V
YU2B

22

XapakTep ABUKEHUS U
B3aMMOCH CTBUS YaCTHI]
BeniecTsa. Monaenu
CTPOEHMS T'a30B, KUIAKOCTEH
Y TBEPABIX TEN

https://m.edsoo.ru/AUV2Z
DR3X

23

Macca MmoJieky.
KommuectBo BemecTna.
[TocrositnHas ABoraapo

https://m.edsoo.ru/FL1BA
QD13



https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/FL1BAQD13

TenoBoe paBHOBECHE.
Temneparypa u e€

https://m.edsoo.ru/MVPNY6

24
n3Mepenue. [llkana QA8Z
temreparyp Llenscus
95 WNneanpuerii raz 8 MKT. https://m.edsoo.ru/UKJFV
OcHoBHoOe ypaBHeHUEe MKT SBZO
AbcomroTHas TeMieparypa
KaK Mepa cpefHei
KUHETUYECKOU SHEPrUuu https://m.edsoo.ru/BXUD
26
JIBUKEHUS MOJIEK Y. VDG2F
YpaBHenune MeH/ieneena-
Kunaneitpona
3akoH [lanpToHa. ['a30BbIE https://m.edsoo.ru/Y3WB6
27
3aKOHBI 613A
JlabopartopHas pabora
«HccnenoBanue
https://m.edsoo.ru/35DBL
28 3aBUCUMOCTH MEXIY
KT96
napameTpaMH COCTOSTHUS
pa3peXEeHHOr 0 ra3a
N3onpoueccel B uaeanbHOM
POt A https://m.edso00.ru/0ZJ3K
29 | raseu ux rpaduyeckoe
ZNJ5
MPEICTaBICHUE
BuyTpenHss sHeprus
30 TEPMOJUHAMUYECKON https://m.eds00.ru/9JQITV

CHUCTEMBI U CIIOCOOBI €€’
n3Menennsa. Koanuectso

X8



https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/9JQITVXI8

TEIJIOTHI ¥ paboTa.
BnyTtpennss sHeprus
OJIHOATOMHOT'0 UJ1€aJIbHOTO
rasa

https://m.edso0.ru/36JJ120

31 Buns! remionepenaun W9
VYnenbHasd TENII0EMKOCTD
BeuecTBa. KonnuecTBo
30 | remtorst mou https://m.edso0.ru/5K3Y4
P H86L
TenJomnepeaaye.
AnmabaTHBIN TTPOIIECC
[TepBbIit 3aK0H
33 TEPMOJUHAMUKH U €TO https://m.edso00.ru/2ZHO06R3
NPYMEHEHUE K GA8
u3ompoleccam
HeoGpatumocts npoiieccoB
. https://m.edso00.ru/S85LW
34 | B npupone. Bropoii 3akoH
DFT8
TEPMOJIMHAMHKHU
ITpunnun pericreus u KI1/] https://m.edsoo.ru/DLCDE
35 .
TEIJIOBOW MaIUMHBI AAUC
https://m.edsoo.ru/4XPSA
36 | Lukn Kapuo u ero KITJ] OV7M
37 DKOJI0rn4YecKue mpooIeMbl https://m.edso0.ru/P07ZM
TEMJIO3HEPT ETUKHU YMSI
38 O6o0maromuii ypok https://m.edsoo.ru/9EKZ0

«MomnekynsipHas (usuka.

DDWP



https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/9EKZ0DDWP

OCHOBBI TEPMOJIUHAMUKI

KonrtponeHas pabota no
Teme «MonekynspHas

https://m.edsoo.ru/RCARY

39
¢uznka. OCHOBBI E6ZX
TEPMOJIUHAMHU KU
[TapooGpa3oBanue u
https://m.edso0.ru/X48Q07
40 KoHJIeHcanus. Vicnapenue u SEE
KUIICHUE T
AOGcomoTHas 1
A1 OTHOCHTE https://m.edso0.ru/98HVA
JIbHAS BHa)KH?CTB EBMM
BO31yxa. HacelmeHHsIi nap
TBépnoe Teno.
Kpucrannmiueckue u
aMop(HBIE Tena.
42 AHI3OTPOMNHS CEOKCTE https://m.edsoo.ru/JXFWL
p MZNK
KpuctayioB. XXunkue
KpucTasuibl. COBpeMEHHBIE
MaTepHabl
[InaBnenne u
KpUCTaJUIM3aLus. Y 1eJIbHas https://m.edso00.ru/0OX117
43
TEIJI0Ta MJIABJICHUSI. G6MR
Cyb6mmmanust
VYpaBHEHUE TEIJIOBOT'O https://m.edso00.ru/01UXG
44
OanmaHca N2I1
45 DJIeKTpU3aLus TE. https://m.eds00.ru/QJ2S7

OnekTpudeckuu 3apsn. Jsa

WSBM



https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/QJ2S7WSBM

BUJIA DTICKTPUYECKUX
3aps0B

[IpoBOAHUKY, TUITEKTPUKHU
Y TIOJIYNIPOBOJIHUKHU. 3aKOH

https://m.edsoo.ru/F3YVP

46
COXpaHEHUA DIIEKTPUUECKOr0 QUYH
3apsaa
B3anmonencreue 3apsaaoB.
9 P . https://m.edsoo.ru/5U3BU
47 | 3axon Kynona. TodyeuHbIn OTHH
JIEKTPUY €CKUU 3apsiji
Hanpsx€HHOCTD
AIIEKTPUY €CKOT'O TTOJISI.
https://m.edsoo.ru/9 IKAW
48 | IlpuHUHMII CYyNIEpHO3ULIUU D2V6
BJIEKTPUYECKHX ITOJIEH. -
JInaum HanpspKEHHOCTH
PaGora cun
49 3JIEKTPOCTATUYECKOTO TTOJIS. https://m.edsoo.ru/\VOPD9
ITorennman. Pa3nocth ASLF
MOTEHIINAJIOB
[IpoBOIHUKH U TUITEKTPUKU
50 | B IEKTPOCTATUYECKOM I10JIE. https://m.edso00.ru/12P2S3
Jusnextpuueckas 127
MIPOHUIIAEMOCTh
51 DIEKTPOEMKOCTb. https://m.edsoo.ru/B1UPR
Kounnencarop D52W
52 DIIEKTPOEMKOCTD MIOCKOTO https://m.edsoo.ru/XPUKP

KOHJEHCAaTOpa. JHEprus

82V8



https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/XPUKP82V8

3apsHKECHHOI'0 KOHACHCCATOPa

53

JlabopaTopHas pabora
"N3mepenue
3JIEKTPOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4
F845

54

[IpuHUIMD KEeWiCTBUS U
MIPUMEHEHUE
KOH/JIEHCAaTOPOB,
KOIUPOBAJIBHOTO anapara,
CTPYWHOTrO IpUHTEpA.
DneKTpoCcTaTUYeCKast
3amuTa. 3a3eMiIeHue
AIEKTPONPUOOpPOB

https://m.edsoo.ru/H3Q9P
NHYY

55

DIEeKTPUYECKUN TOK,
YCIIOBHSI €TO
CYIIIECTBOBAHUSI.
[Tocrosinubiii TOk. Cuna
Toka. Hampsokenue.
Conportusnenne. 3akoH Oma
JUTSL y9acTKa Ienu

https://m.edso0.ru/D6Y72
A4B7

56

[TocnenoBarenbHOE,
napajuieIbHOe, CMEIIaHHOe
COEIMHEHHE TPOBOIHUKOB.
JlabGopaTopHas pabora
«3ydyeHre cMEelaHHOro
COCIMHEHHSI PE3UCTOPOBY

0.5

https://m.edso0.ru/SLKT3
UPUR

57

PabGorta u MOIIHOCTH

https://m.edsoo.ru/LESHA



https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M

ANIEKTPUYECKOr O TOKA. 3aKOH
[xoyisa-Jlenna

58

3akoH Oma 115 MOJTHOM
(3aMKHYTOI1) 21eKTpUUECKOM
uenu. Kopotkoe 3aMbikaHue.
JlabopaTopHas pabora
«3mepenune 31C
HCTOYHHKA TOKA U €T0
BHYTPEHHETO
COIIPOTUBIICHUS

0.5

https://m.edsoo.ru/YN5BF
7PBS

59

PesepBHBIl ypOK.
KoutponbHas pabota o
Teme "DaeKkTpoauHamMuka /
Bceepoccuiickas
MpoBepoyHasi pabora

https://m.edsoo.ru/MFM6E
IE5X

60

O06o0maromuii ypok
«ONeKTpoIuHAMUKAY /
Bceepoccniickas
poBepoyHas paboTa

https://m.edsoo.ru/P86MD
YO7H

61

DJIeKTpOHHAs MPOBOAUMOCTD
TBEPABIX METAILIOB.
3aBHCHUMOCTD
COIMPOTUBJICHUS METAJIOB OT
TEeMITEPaTypPHI.
CBepXnpoBOJIUMOCTh

https://m.edsoo.ru/WMNN
BOL9H

62

DJIEKTPUYECKUH TOK B
Bakyyme. CBouCTBa

https://m.edso0.ru/4CCYC
J785



https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/4CCYCJ785

AIIEKTPOHHBIX ITyYKOB

63

ITonmynpoBoHUKH, HX
coOCTBEHHas U MPUMeECHast
poBoaAMMOCTh. CBOMCTBA
p—n-nepexona.
[TomynpoBOTHUKOBBIE
npubopsl

https://m.edsoo.ru/S55A1
DOQUR

64

DIEKTPUIECKUN TOK B
pacTBOpax M pacriaBax
AJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS
JIMccoranus. DJIEKTPOIIn3

https://m.edsoo.ru/QUOQU

WVIa1l

65

DJIEKTPUYECKUH TOK B raszax.
CaMOCTOSITENTbHBINA U
HECaMOCTOATENIbHBIN pa3psil.
Mounus. [1nazma

https://m.edsoo.ru/2VX2K
LFOA

66

DeKTpruecKre Npruoopsl U
YCTPOWCTBA U UX
NPAaKTUYECKOE MPUMEHEHHE.
[TpaBuia TEXHUKH
0e3omacHOCTH

https://m.edsoo.ru/KJA02
KUP5

67

Kontponpnas pabora no
TeMe «DJIEKTPOCTAaTUKA.
IToCTOAHHBIN MEKTPUYECKUI
TOK. TOKM B pa3ian4HbIX
cpenax»

https://m.edsoo.ru/PA5KI
GWP4



https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/PA5KIGWP4

PesepBHBIl ypOK.

https://m.edsoo.ru/HLOAT

68 O06o0maromuit ypok mo 1 6SNU
temam 10 kitacca
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOT'PAMME



https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/HL0AT6SNU

11 KITACC

No KoauyecTBo yacoB
DJIeKTPOHHbIE
Hdara nupposbie
n | Tema ypoka KonTpoabHbie IIpakTnyeckue
Bcero H3YYCHUS oOpa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchbl
n
IlocTossHHBIE MATHUTHI U KX
B3anMMOCHCTBHE.
MaruuTtHoe noae. Bexkrop 1 https://m.edsoo.ru/ADMOY
MAarHUTHOW MHIYKLHAH. IJNG
JInany MarHuTHOU
WHIYKITUU
MarnuTtHoe nnoJje
MIPOBOJIHUKA C TOKOM. OMbIT 1 https://m.edsoo.ru/1L5CT4
Opcrena. Bzanmoneiicteue 7EX
MPOBOAHUKOB C TOKOM
JlabopaTopHas padbota
I3 pe I; . P oro 1 1 https://m.edsoo.ru/HGHXL
HIE MATHUTHOT
v NLRZ
TIOJISI KATYIIKH C TOKOM)
JleiicTBHE MarHUTHOI'O TOJIS
Ha MPOBOJAHUK C TOKOM.
Cuna Ammnepa.
https://m.edsoo.ru/UVHDI
JlabopaTopHas pabora 1 1 SEX4
«ccnenoBanue neiicTBUA
MOCTOSIHHOI'O MarHUTa Ha
paMKy ¢ TOKOM»



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/UVHDISEX4

JleficTBHE MarHUTHOI'O I10JIS
Ha JIBUXKYIIYIOCS
3apshKeHHyo yactuily. Cuna
Jlopenta. PabGota cusl
Jlopenua

https://m.edsoo.ru/7ABZQ
GQOC9

DJIeKTpOMarHuTHas
uHaykuus. Ilorok BekTopa
MarHuTHo# unaykiuu. 3/1C
UHIYKIHMH. 3aKOH
3JEKTPOMAarHUTHOM
naaykuun @apanes

https://m.edsoo.ru/\VA26C
9C3J

JlabopaTopHas pabora
«WccnenoBanue ABIEHUS
3JIEKTPOMarHUTHON
WHTYKIIAW»

https://m.edsoo.ru/XZS5M
QCBU

NuaykTuBHOCTD. SIBIICHNE
camouHaykiuu. J/1C
CAaMOMHTYKIIMH. DHEPTHUs
MarHUTHOTO MOJIST KaTyIIKU
C TOKOM.
DNEeKTpOMarHuTHOE MoJie

https://m.edso0.ru/EOTON
8AEA

TexHuueckue ycTponcTBa u
UX [IPUMEHEHHUE:
MOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMArHHUTHI,
3JEKTPOJBUTATED,
YCKOPHUTEIH DJIEMEHTAPHBIX

https://m.edsoo.ru/UWNLF
A9L6



https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/UWNLFA9L6

YaCTUII, UHIYKIIMOHHAS
neJn

10

O06o06maromuii ypok
«MarauTHoe noJe.
DJIeKTpOMarHuTHas
WHIYKITHASDY

https://m.edsoo0.ru/C0B05B
GMC

11

Kontponbshas pabota no
Teme «MarHutHoe moie.
DneKTpOMarHuTHas
UHIYKLUSD

https://m.edso0.ru/8 X637E
LEU

12

CB0OOOIHBIE MEXaHUYECKHUE
kosiebanus. ['apmMoHnueckue
KosiebaHus. Y paBHEHHE
rapMOHUYECKUX KOJIeOaHMil.
[IpeBpaienne saepruu

https://m.edso00.ru/9Y6GY
WEVP

13

JIabopaTtopHas pabora
«HccnenoBanue
3aBUCHMOCTH TIEpHOAA
MaJbIX KonebaHuil rpy3a Ha
HUTH OT JJIMHBI HUTHU U
Macchl Tpy3an

https://m.edsoo.ru/DPZ8K
R61C

14

KonebaTenbHbIM KOHTYD.
Coboxanble
3JIEKTPOMAarHUTHbBIE
Kosie0aHMs B UJ€aTbHOM
KoJIe0aTeIbHOM KOHTYE.
AHanorust Mexay

https://m.edsoo.ru/H6JCO5
BAD



https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/H6JCO5BAD

MEXaHUYECKUMU U
3JIEKTPOMarHUTHBIMHU
KOJIEOAHUSIMU

15

®opmyiia TomcoHa. 3akoH
COXpaHCHUS SHECPIrUuu B
ujeaqbHOM KOJie0aTelnbHOM
KOHTYpE

https://m.edsoo.ru/MHNW
D2LHU

16

[IpencraBienue o
3aTyXarolx KoJIeOaHUsX.
BeinyxaeHnsie
MEXaHUYECKHE KOJIeOaHus.
Pe3onanc. BeiHyxaeHHbIe
3JIEKTPOMAarHuTHbHIE
KoJyiebaHus

https://m.edsoo.ru/FMBD
WPPG4

17

[lepemeHHBIN TOK.
CunycouanbHbIN
MepeMEHHBIH TOK.
Mo1HOCTh TepEMEHHOT0
TOKa. AMIJIUTYIHOE U
JIEUCTBYIOLIEE 3HAUEHU €
CHJIBI TOKa U HaIPSDKCHUS

https://m.edsoo.ru/VDEY X
RVUI

18

Tpancdopmarop.
[IpousBoacTBO, Mepeaada u
oTpeOICHHE
3IIEKTPUYECKON SHEPTUU

https://m.edsoo.ru/1ZWzZU
L8OK

19

VYerpoiictBo 1
IIPaKTUYECKOE IPUMEHEHNE

https://m.edso0.ru/93Z12W
400



https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/93ZI2W4QQ

3JIEKTPUY ECKOT 0 3BOHKA,
reHepaTopa nNepeMeHHOro
TOKa, JIMHUHN
3NIeKTponepeay

DKOJIOTMYECKUE PUCKH NTPU

MIPOM3BOJICTBE
anekTposHeprun. Kynerypa https://m.edsoo.ru/3DUNY
20
HCIIOJIb30BaHUs KWNO
AJIEKTPOIHEPTUU B
MMOBCEITHEBHOW KU3HU
MexaHu4ecKkue BOJIHBI,
YCIIOBUSI pacpOCTpaHEHUsI.
21 [Tepuona. CxopocThb https://m.edsoo.ru/W2XBO
pacnpocTpaHEHHUs U IJIMHA R3HJ
BOJHEI. [Tonepeunsie u
MIPOJI0JIbHBIE BOTHBI
3Byk. CKOpOCTb 3BYKa.
https://m.eds00.ru/Z827Q6
22 | TI'pomxocts 3ByKa. Beicora V70
ToHa. TemOp 3Byka I
DNeKTpOMarHUTHbHIE BOJIHBI,
93 UX CBOMCTBA U CKOPOCTb. https://m.edso0.ru/SWB57
[Ikaa 37eKTpOMarHUTHBIX C06X
BOJIH
[IpuHIUTIBI pagOCBSI3H U
24 TeneBuaeHus. Pa3Butue https://m.eds00.ru/2WQTS

CPEICTB CBS3U.
Paguonokamus

LGLV



https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/2WQTSLGLV

KonTponbsHas padbora

https://m.edsoo.ru/IHURO

25
«KonebaHus 1 BOTHBI» N80B
[IpssmonuHeiiHOe
aCIpoCTpaHEHHUE CBETa B
26 E Hopo THpoﬁ cpene https://m.edsoo.ru/HUF74
AHOPOUTOH CpEC. NDOW
ToueuyHbIif ICTOYHUK CBETA.
Jlyu cBera
OtpakeHue cBera. 3aKOHbI
97 OTpa)KEHUS CBETA. https://m.edsoo.ru/IMBKQ
[TocTpoenue n300pak CHUH M227
B IIJIOCKOM 3€pKaje
[Ipenomnenue ceera.
[TonHoe BHyTpeHHEE
- https://m.edso00.ru/\V49RIS
28 | otpaxenue. [IpenenbHbIN TRN
yTOJI IMTOJTHOTO BHYTPEHHETO
OTpaX eHUS
JIaGopaTtopHas pabora
29 3MepeHe ToKasATeNs https://m.edsoo.ru/JO2E1IM
P 1DQ
IPEJIOMIIEHUS] CTEKIIa
JIunssl [locTpoenue
M300paKEHUI B TUH3E. https://m.edsoo.ru/W2MM
30 .
®opmyJia TOHKOW JINH3BI. S9KJC
VYBenuueHune TMH3bI
JlabopaTopHas pabora
. https://m.edso00.ru/Q1ZCM
31 «HcenenoBanue CBOMCTB

HM300paXK CHUM B JTIMH3AX)

W980



https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/Q1ZCMW980

Jucnepcus ceera.
CnoxHBIA cocTaB 0eJI0ro

https://m.edsoo.ru/K9OW

32 | cBera. llBeT. JlabopaTopHas VKEL1

pabota «Habmonenue -

JTUCTIEPCUH CBETa»

HNuTepdepenuns cpera.

pheper https://m.edso0.ru/C8LCR

33 | Hudpakuus cera. SEJ|

JudppakuroHHas pemeéTka
34 [TorrepeyHOCTH CBETOBBIX https://m.edso00.ru/Q2118X

BoJiH. [lonstpuzanust ceeta YQOJ

OnTrueckue npudopsl u

. https://m.eds00.ru/M5127]

35 | ycTpoiicTBa U yCIOBHS UX YGT

6€e3011acCHOr0 TPUMEHEHUS -

['panu1bl IPUMEHUMOCTH
36 KJIACCUYECKOW MEXAHUKH. https://m.edsoo.ru/P8GBIF

[TocrynaTel cienuanbsHOW J5N

TEOPUU OTHOCUTEIILHOCTH

OTHOCHUTENIBHOCTh

OJTHOBPEMEHHOCTH. https://m.edso0.ru/0VLMC
37

3ameJyIeHHe BpEMEHU U N6B2

COKpaIlleHUE AJIHHBI

DHeprus U UMITYJIbC
38 PENSATUBUCTCKOW YaCTHIbI. https://m.edso00.ru/190ZY4

CBsI3b Macchl ¢ SHEPrUueu u BUB

UMITYJIbCOM. DHEPrust MOKOs
39 | KoutponbHas pabota https://m.edsoo.ru/L8689JP



https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI

«OnTuka. OCHOBBI
CHeuraIbHOU TEOPUHU
OTHOCUTEIBHOCTH

®ortonsl. Popmyna [lnanka.

https://m.edsoo.ru/ZL6P16

40
DHeprus 1 UMIyJIbc GpoToHa LAO
OTKpBITHE U HUCCIIETOBAaHUE httos:/m.ed PGLEX
ps://m.edsoo.ru
41 | dotorddekta. OnbiTel A. I'. XSRO
CroneroBa
3akonsl GpotorddexTa.
42 VYpaBHeHne DUHIITEWHA 14 https://m.edsoo.ru/YLCK7
botorddexra. «KpacHas 70G8
rpanuna ¢porordpdexra
Jasnenue ceera. OnbiThl I1.
43 H. JTe6enena. XuMuueckoe https://m.edsoo.ru/EGO6Z
- J(CBA. Q1SA
JIEUCTBUE CBETA
TexHuueckne ycTponcTBa u
MPaKTUIECKOE TPUMECHEHH E:
https://m.edsoo.ru/UFQDR
44 (dorosnemMeHT, POTONATIHK, SL5EM
coJHeuHas Oarapes, E—
CBETOJINON
Pemenue 3amau o reme
A . https://m.edsoo0.ru/ZE73A6
45 «7eMEeHThI KBAHTOBOM 781
OIITHUKH» -
Moaens atoma TomcoHa.
https://m.edsoo.ru/FIC11P
46 | Omprtel Pezepdopna mo

PaCCeAHUIO O-4aCTHII.

OHN



https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/FIC11P0HN

IInanerapuas Mojiesib aTOMa

47

ITocrynatel bopa

https://m.edsoo.ru/6 X7GF
HZ9X

48

N3nyyenue u morsionieHue
(hOTOHOB TIpU TIEpexoIe
aToOMa C OJTHOT'O YPOBHS
SHEPruM Ha Jpyrou. Buasl
CIEKTPOB

https://m.edsoo.ru/NN8BH
ZYBE

49

BomHaoBBIE cCBOMCTBA
yactull. Bonnsl ne bpownds.
KopnyckynsipHo-BoJIHOBOW
nyanmu3M. CIOHTaHHOE U
BBIHYKJIEHHOE H3JIy4YCHHUE

https://m.edsoo.ru/J710TL
FCO

50

OtkpeiTHE
pannoakTUBHOCTH. ONBITHI
Pezepdopnaa mo
OIpEeNIEeTICHUIO COCTaBa
PaTuOAKTHBHOTO M3JTy4CHUS

https://m.edsoo.ru/TSJFUU

3TP

51

CaowuctBa ansda-, 6eta-,
ramMmma-usnydeHus. Biusaue
paaroOaKTUBHOCTH HA
YKUBBIC OPTaHU3MBbI

https://m.edsoo.ru/UOIRQ
S0Z5

52

OTkpeITHE IPOTOHA U
HeuTpoHa. M30Tonsl.
Anbda-pacna.
DONEeKTPOHHBIA U
MTO3UTPOHHBIN OeTa-pacmas.

https://m.edsoo.ru/H2XIH
OG3E



https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/H2XIHOG3E

l'amma-uznyuenue

53

OHeprusi CBsI3U HyKJIOHOB B
sanpe. SlnepHsle peakuuu.
SInepHbId peakTop.
[IpobyieMsbl, mepCrIeKTUBHI,
9KOJIOIrMYECKUE aCIEKThI
SIEPHOU DHEPIreTHUKU

https://m.edsoo0.ru/CFJYJS
SIG

o4

DJleMEeHTapHbIE YaCTUIIBI.
OTKpbITHE TO3UTPOHA.
MeTtonas! HAOIIONEHUS U
perucrpanuu
3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cTton
«DyHIaMEHTAJIbHBIE
B3aMMOJCUCTBUSA. EquHCTBO
(U3NYECKON KapTUHBI
MHUpa

https://m.edsoo.ru/SUC62
U40A

55

Ortarnsl pa3BUTUSA
actpoHomuu. [Ipuknannoe n
MHPOBO33PEHYECKOE
3Ha4YeHue acTpoHomMuu. Bug
3BE3qHOrO0 Heba. Co3Be3mus,
SIPKAE 3BE3/bI, IUIAHETHI, UX
BUJIMMOC JIBIKCHUE.
ConHeyHas cucrema

https://m.edso0.ru/5PXS2I
VY

56

Comune. Comgeynast
aKTUBHOCTH. ICTOUHHK

https://m.edsoo.ru/1JZR54J
A0



https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/1JZR54JA0

sHepruu CoJiHIa U 3BE3]T

57

3BE3IBI, UX OCHOBHEIE
XapaKTePUCTUKHU . 3BE3IbI
rJIaBHOU
MMOCJIETIOBATEIIBHOCTH.
Bnytpennee ctpoenue
3B€31. CoBpeMEHHbIE
MPEACTABICHUS O
MPOUCXOKIECHUH U
sposor ConHIa U 3BE3]T

https://m.edso00.ru/GGD3
W74Z0

58

Muieunsid [yt — Hamma
T'anaktuka. ITonoxxenue u
nemkenre ColHIA B
T'anaktuke. I"'anakTuku.
YepHbie AbIPHI B siApax
raJJakTHK

https://m.edsoo.ru/L2U4S1
HU2

59

Bcenennas. Paz6eranue
ranaktuk. Teopus
Bbomnpmioro B3peiBa.
PennkToBoe nsnyuyenue.
MeraranakTuka

https://m.edsoo.ru/9IWRL
VWNN

60

Hepemennsie mpobiemsl
aCTPOHOMUU

https://m.edsoo.ru/LJHNL2
MCEF

61

KonTtponbhas pabora
«OJIEMEHTBI aCTPOHOMUU U
acTpoU3UKI»

https://m.edsoo.ru/TXTTC
T488



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/TXTTCT488

62

O6o6maromuii ypok. Pons
(U3MKH U aCTPOHOMUU B
3KOHOMHUYECKOMH,
TEXHOJOTNYECKOM,
COIIMAJIbHOM M ATUYECKOM
cdepax nesaTeIbHOCTH
YyenoBeKa

https://m.edsoo.ru/M\WVNJ5C
RXYD

63

Oo6o06wmarouwmii ypok. Ponb
U MECTO (PU3UKU U
aCTPOHOMUH B
COBPEMEHHON HAay4YHOU
KapTUHE MUpa

https://m.edsoo.ru/2PFPB2
8UF

64

O6o6maromuii ypok. Pons
(hbU3HYECKOI TEOPHUH B
(dbopmMupoBaHUU
MpeICTABIECHUN O
¢bu3nUecKoil KapTUHE MHpa

https://m.edsoo.ru/Y29SVP
CVR

65

O6o6maromuii ypok. Mecro
($u3nyecKoil KapTUHBI MUPA
B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX [IPEICTaBICHUM O
npupose

https://m.edsoo.ru/LKNUI
KHZH

66

Pe3epBHBI ypOK.
MarHuTHoO€ 1ojJie.
DJIeKTpOMarHuTHas
WHTYKIUS

https://m.edsoo.ru/EVMFI
QTP6



https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/EVMFIQTP6

Pe3epBHblii ypok. OnrTuka.

https://m.edsoo.ru/ESABJR

67 OcCHOBBI CIielIHaIbHOM 1 K8L
TCOPHUHU OTHOCHUTEIbHOCTH -
Pesepnbiit ypok. KBanToBast hitos://m.edso0.WURAROL
68 | ¢wusuka. DIeMEHTHI 1 V02.J ' '
aCTPOHOMUH U acTPOPU3UKU -
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME



https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J
https://m.edsoo.ru/RARQLVO2J




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OEPA3OBATEJILHOM ITPOT'PAMMBbI

10 KJTIACC

Konx nposepsiemoro
pe3yJjbTrara

IIpoBepsieMble IpeAMeETHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3o0R
cpeaHero ooumero o0pa3soBaHus

10.1

JleMoHCTpUpOBaTh Ha TpUMEpax pojib U MeCTOo (GHU3UKU B (HOpMHUPO!
KApTUHBI MMPA, B PA3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IIPAK’

10.2

YuuTeiBaTh TpaHUIBI TPUMEHEHUS U3YYEHHBIX (U3HUECKUX MOJ
WHEpLHAJIbHAS CUCTeMa OTCYETa, a0COMIOTHO TBEPIOE TENO, UIcaTbHBIN
KUIKOCTEH U TBEPBIX TE€J, TOUEUHbIN 3JIEKTPUUECKUM 3apsii — IPU pellek

10.3

Pacno3naBath (usmueckue siBiaeHHUS (Mpolecchl) U OOBSCHATH HMX H:
MOJIEKYJIIPHO-KUHETHUYECKOM TEOPUU CTPOCHUS BEIIECTBA U DJEKTP
PaBHOYCKOpPEHHOE NPSIMOJMHEHHOE IBUKEHHUE, CBOOOJHOE IMajJCHUE TE.
UHEpLUs, B3auMoaeicTBue Teir; audy3us, 6pOyHOBCKOE JBUKEHUE, CT
TeJ, U3MEHeHUe 0o0béMa Ten Mpu HarpeBaHUU (OXJAXKIEHUHU), TEILIC
KOHJEHCallMs, IIJIaBJICHUE, KPUCTANIN3allHsl, KUIIEHHE, BIa)KHOCTh BO3]Y
IpU €ro HarpeBaHUM B 3aKPHITOM COCYJI€, CBSI3b MEXAY MapaMeTPaMu CC
AIIEKTPU3AIMS TeJl, B3aUMOJIEH CTBHE 3apsi/IOB

10.4

OnuceiBaTh MEXaHWYECKOE JIBUXKEHHE, HCIONb3ys (HU3UYECKUE BeE
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIJIA, HMITYJbC

NOTEHIMAIbHAsA YHEPrus, MexaHudyeckas paboTa, MEXaHUYECKass MOIIHO
TPaKTOBAaTh (DU3NYECKUN CMBICI HCIIOJIB3YEMbIX BEJIMYHMH, MX 0003HA
(bopMyITbl, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYUHY C APYTUMU BeJ

10.5

OnuceiBaTh M3Y4YEHHBIE TEMJIOBBIE CBOMCTBA TEN M TEIIOBBIE SIBJIC
BEJIMUMHBI: JJaBJIEHWE rasza, TeMmIepaTrypa, CpeqHss KHUHETUYecKas dSHe]
MOJIEKYJI, CPEIHEKBAaJAPAaTHUUHAS CKOPOCTh MOJEKYJ, KOJHUYECTBO TeI
pabota ra3a, K03(pGULIHEHT IMOJE3HOTO JCUCTBUS TEIJIOBOT'O IBUTATE]
TPaKTOBaTh (DPU3UYECKUH CMBICT HCIOIB3YEMbIX BEIWYUH, UX 0003HA
dbopMyIibl, CBSI3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIHUYUHY C IPYTHMH Be

10.6

OnuceiBaTh M3y4YEHHbIE AJIEKTPUUYECKHME CBOMCTBA BELIECTBA U 3JEKTP
UCMOJb3Ys (U3NYECKUE BEIMYUHBL: JIEKTPUUECKUIN 3apsij, JIEKTPUUYECKC
MOTEHUHUAJI, PA3HOCTh IMOTEHUHAIOB; MPU OINHUCAHUU NPABUIBHO TP
UCTIOJIb3YEMbBIX BEIWYUH, UX O003HAUYCHUS U EOUHUIIBI, YKa3biBaTh (or
(GU3NYECKYIO0 BEJIMYMHY C IPYTUMU BEIUYUHAMUI

10.7

aHAIM3UPOBATH (PU3MUECKHE TTPOIECCHl U SBIICHUS, UCIONb3Yys (PU3HUECK]
BcemupHoro taroteHus, I, II u 111 3akonsr HetoTOHA, 3aKOH COXpaHEHUS
COXpPaHEHUS UMITYJIbCa, MPUHLUII CYIEPIIOZULUHN CUJI, IPUHIUII PAaBHOI
OTCUETA; MOJIEKYJSIPHO-KMHETHUYECKYIO TEOPHI0 CTPOCHHMS BEUIECTBA, I'd




KUHETHYECKON 3HEPruu TEIJIOBOrO JBUKEHMSI MOJEKYJ ¢ abCOIOTHON
TEPMOAMHAMHKH; 3aKOH COXpPAaHEHHS JJICKTPUYECKOro 3apsiaa, 3aKoH |
CIIOBECHYIO (pOPMYIUPOBKY 3aKOHA, €T0 MAaTEMaTHUYECKOE BBIPAKCHHE U
IPUMEHUMOCTHU

10.8

OOBACHAT, OCHOBHBIE MPHUHIIMIBI JEHCTBUS MAaIIWH, PUOOPOB U TEXHY
yCJIOBUS UX O€30M1aCHOT0 HCTI0Ib30BAHMSI B TOBCEAHEBHOM KM3HU

10.9

BBIMOMHATH SKCIIEPUMEHTHI 1O MCCIIEAOBAHUIO (PU3HUECKUX SIBJICHUN U
IPSMBIX U KOCBEHHBIX U3MEPEHHI; IPH 3TOM (hopMyIrpoBaTh mpodieMy
DKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYAC
(bopMyIHPOBATH BHIBOJIBI

10.10

OcymecTBiATh NpsMbIE U KOCBEHHBbIE HM3MEpEHHs] (PU3MUECKHX BE.
ONTHMAJIbHBII CIIOCOO H3MEpPEeHHs U MCIOJIb30BaTh M3BECTHBIE Me€
WU3MEpPEHUN

10.11

HccnenoBath 3aBUCMMOCTH MEXIY (PU3HMUECKMMH BETUYMHAMHU C MCIIOJb
OpU O3TOM KOHCTPYUPOBATh YCTaHOBKY, (UKCUPOBATh pPE3yJbTaTE
¢u3MUecKuX BEJIUYMH B BUje TaOIUL ¥ rpauKOB, 1e1aTh BBIBOJIBI 110 PE3!

10.12

CoOmoath mpaBmiia O€30MacHOrO TpyAa TpPU IMPOBEACHUU HCCIE]
SKCIIEPUMEHTa, Y4eOHO-MUCCIEAOBATEIIBCKOM W MPOCKTHOM  JIesITer
M3MEPUTEIBHBIX YCTPONCTB U JJAOOPATOPHOI0 000PYAOBAHUS

10.13

Pemartp pacuétHbie 3a1auu ¢ SBHO 3aJaHHON (DU3HUECKON MOIENbIO, HCI
MIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1aud BhIOUpATh (PU3NYECKYIO

BEIMYUHBI U POPMYIIbI, HEOOXOAUMBIE NIl €€ PelIeHHs], IPOBOJUTh Pac
MOJTYYEHHOT0 3HAUCHUS] (PU3NYECKON BETMIHHBI

10.14

PemaTtr kauecTBEeHHEIC 3aa4yu: BBICTpanBaTh JIOTHYCCKU HCIIPOTUBOPCHUL
OHOpOﬁ Ha U3YYCHHBIC 3dKOHBbI, 3dKOHOMCPHOCTH H (bHSquCKI/Ie SABJICHUA

10.15

Hcnonb30BaTh Ipy pelieHNH y4eOHBIX 3a7jad4 COBPEMEHHbBIE HH(OPMAITHO
CTPYKTYpUPOBAHHUS, UHTEPIPETAIUA U TPEACTaBICHHUs y4eOHOW M Haye
NOJyYEeHHON U3 Pa3IMYHbIX MCTOYHUKOB; KPUTUYECKH aHAJIM3UPOBATH 10T

10.16

[TpuBoaMTH mpUMEpPHl BKJIAJa POCCHICKMX U 3apyOEKHBIX YUEHBIX-
00BSICHEHHE MTPOIIECCOB OKPYKAIOIIEr0o MUPA, B Pa3BUTHE TEXHUKU U TEXH

10.17

Hcnomp30BaTh TCOPCTUUCCKUEC 3HAHUA 10 (1)I/I3I/IK€ B IIOBCCIHCBHC
0e301acHOCTH IpHU 0OpaleHUH ¢ TpUOOpaMH U TEXHUUECKUMHU yCTPOUCTB
¥ COOJIIOICHYSI HOPM DKOJIOTHYECKOr0 TIOBE/ICHHS B OKPYKaloIIel cpefe

10.18

PaGortath B rpyrmiie ¢ BBINOJHEHHEM pa3JMUYHBIX COIMAJBHBIX POJIEH,
PalMOHAJIBHO PaCIpeneisiTh 00SI3aHHOCTH U MJIAHUPOBATH JCITCIbHOCTE
aJICKBAaTHO OIICHUBATh BKJIAJ KAXKIOTO W3 YYACTHHKOB TPYIIBl B
po0IeMbI

11 KUIACC



Kox mpoBepsiemoro
pe3yJjbTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI 0CHOBHOI1 00pa30B
cpeaHero o01ero o6pa3oBanmsi

111

JleMOHCTpUpOBaTh Ha NpUMEpPax pojb U MeCTO (U3UKU B (OPMHUPOB:
KapTUHbl MHpa, B Pa3BUTUM COBPEMEHHON TEXHUKU U TEXHOJIOTHH, B
JFO/IeH, TIEJIOCTHOCTh M €MHCTBO (PU3MUECKON KapTUHBI MHpa

11.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YUYEHHBIX (PU3NUECKUX MOAEIEH: TOY
sJIepHasi MOJIelIb aTOMa, HYKJIOHHAsl MOJI€JIb @aTOMHOTO si/jpa PHU pEeICHUH

11.3

PacnosnaBath Qpusnyeckue siBiaeHUS (IIPOLECCH) U OOBSICHITH UX Ha OCHO!
U KBAaHTOBOM (M3MKH: 3JIEKTpUYECKas MPOBOAUMOCTH, TEIJIOBOE, CBETO!
JeHCTBUSI TOKA, B3aUMOEHCTBIE MarHUTOB, 3JIEKTPOMAarHUTHASI MHTYKIIH:
Ha IPOBOJHUK C TOKOM M JBIDKYLIMHCA 3apsal, 3JIEKTPOMArHUT
IpAMOJIMHEHHOE PAacHpOCTpaHEHUE CBETa, OTPaKEHHUE, IPEJIOMIICHHUE, Ul
nojspu3alus CBeTa, AUcCIepcus cBeTa, (OTodeKTpuueckuil sdder
JlaBJICHHE, BO3HUKHOBEHUE JMHEHYATOro CIEKTpa aToMa BOJOpPOJA, €C1
PaIOaKTUBHOCTh

11.4

OnuceIBaTh N3y4CHHBIC CBOMCTBA BENIECTBA (DJIEKTPHYCCKHIE, MAaTHUTHBIE,
MPOBOAUMOCTD PA3IUYHBIX CPEN) U dIEKTPOMArHUTHBIE SBICHHS (IIpOLe
BEJIMYMHBL: JJICKTPHYECKUH 3apsij, CHIA TOKA, DJIIEKTPUYECKOE F
CONPOTHBJIEHHE, pa3HOCTh moTeHnuanoB, JJC, pabora Toka, WHIYKL
Awmmnepa, cuna JlopeHiia, HHIYKTUBHOCTh KATYIIKH, DHEPTUs SJICKTPHUE
nepuos M 4YacTora KojebaHuii B KoyiebaTeTbHOM KOHTYpeE, 3apsij
TapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHUM, (POKYCHOE paccTOsHUE
IIPU OTIMCAHUU MPABWIILHO TPAKTOBATH (DU3MUYECKUN CMBICI UCIIOIB3YEMBL
CIMHUIIBI, YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DHU3UUCCE
BEJIMYUHAMU

115

OnuceiBaTh HM3y4YECHHBIC KBAHTOBBIC SBJICHUS W IIPOIECCHI, HCIOJIB:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YacTOTa CBETA, -
Nepuoj TOoNypacmana, JHEpPrus CBS3M AaTOMHBIX siep; IpH  OIHcal
(GU3NUECKHII CMBICIT HMCIOIb3YEMbIX BEJIWYHMH, UX O003HAUYCHUS M €U
CBS3BIBAIOIIME JAHHYI (U3UYECKYI0 BEIHYUHY C JIPYTUMH BEIUYIH
(bu3NIECKON BEIMUYUHBI

11.6

Ananu3upoBaTh (U3NYECKHE NPOLECCHl U SIBJIECHUSA, UCIOIb3YS (GU3NY
3akoH OMa, 3aKOHBI [TOCJIEI0BATEILHOIO U NMAPAIEIbHOTO COEIUH €HUS 1T
JleH11a, 3aK0H 3JIEKTPOMAarHUTHON UHYKIIUU, 3aKOH HPSIMOIMHEUHOT O pac
OTpa)KE€HUsI CBETA, 3aKOHbI MPEJIIOMJICHHUS CBETA, YpPaBHEHUE OWHILTEM]
COXpaHEHUs JHEPIrUH, 3aKOH COXPAHEHUs MMIIYJIbCa, 3aKOH COXpaHer
3aKOH COXpaHEHMs MAaCCOBOI'O YMCIA, MOCTyaaThl bopa, 3aK0H paauoak
pa3nuyaTh CJIOBECHYIO (OPMYIHpPOBKY 3aKOHa, €ro MaTeMaTHYecK
(rpaHUIIBI, 00JIACTH) TPUMEHHUMOCTH

11.7

OHpe)IeJ'IFITB HaIllPaBJICHUC BCKTOPA MHAYKIIMHM MAaIrHUTHOT'O ITOJIS ITPOBOJH




cuibl JlopeHua

11.8

CTpouTb M ONKMCHIBATh U300pa’KEHHE, CO31aBAEMOE IIJIOCKUM 3€PKAJIOM, TC

11.9

BBINOTHATE 3KCHEPUMEHTHI TT0 MCCIECAOBAHUI0 (PHU3UYECKUX SBICHUH U T
IPSMBIX U KOCBEHHBIX U3MEPEHUM; TTPU ATOM (HOPMYIHPOBATH IPOOIEMY (
OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPENIOKEHHOrO0 000pYyaOr
(bopMyITHPOBATH BHIBOJIBI

11.10

OcymiecTBiIATh NpAMbIE W KOCBEHHBIE H3MEpeHHs (U3NYECKUX Bel
ONTUMANBbHBI CHOCOO0 M3MEpPEeHHs M HCIOJIb30BaTh H3BECTHHIE MET
U3MEpPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C MCIOJIb30BAHUEM IIf
KOHCTPYUPOBaTb YCTaHOBKY, (HUKCHPOBATh pE3yJbTaThl I1OIYyYEHHON
BEJIMYUH B BUAE TaOJUI] U rpaUKoOB, A€1aTh BHIBOJBI 10 PE3YJIbTATaM HCC

11.12

Cob6moaaTe mnpaBuia 0€30MaCHOr0 TpyJAa HpPU MPOBEIEHUM HCCIEIC
IKCIIEPUMEHTA, Y4eOHO-UCCIIEOBATEIbCKOM M HPOEKTHOM jaesTen
U3MEPHUTENIbHBIX YCTPOUCTB M JJaOOPaTOPHOr0 000pY10BaHUS

11.13

Pematp pacuérHbie 3a1auu ¢ SBHO 3aJaHHOW (PU3UYECKON MOJIEIBIO, HCIIH
NPUHIMIIBI, HAa OCHOBE aHajlu3a YCIOBUS 3aJa4yd BbIOMpaTh (U3MN
¢u3nyeckre BeIMUUHbI U (OPMYJIbl, HEOOXOAUMBIE JUIsl €€ peleHus, Ipo
PEaNbHOCTD MOJYYEHHOrO 3HaYeHUs (PU3UICCKOM BEITMUNHBI

11.14

Pemarts xauecTBEeHHEIC 3aa4yu: BBICTpaUBATh JIOTUYCCKU HCIIPOTHUBOPCUU
OHOpOﬁ Ha M3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U q)I/IBI/ILIGCKI/Ie SBJICHUA

11.15

Hcnonb3oBaTh Npu pelleHHH YYeOHBIX 3a/1ad COBpEMEHHbIE HH(POPM
NIOWCKA, CTPYKTYPHPOBAHHWS, HMHTEPIPETAMU M TMPEACTaBICHUS yuel
UHPOPMAIUK, TOJTYYCHHOW M3 PAa3JIMYHBIX HMCTOYHHUKOB; KPUTHYECKU
UH(OPMAIHIO

11.16

OOBSICHATH IMPUHIHIIBL IEeUCTBUS MallvH, HpI/I60pOB N TCXHUYCCKUX YCTP(
0€30IaCHOr0 U CIHOJB30BAHUS B IMOBCEIHEBHOM JKU3HU

11.17

[IpuBoauTe mpuMepsl BKJIaja POCCUHCKUX U 3apyOEXKHBIX YUEHBIX-(H
00BSICHEHHE TPOLIECCOB OKPY’KAIOLIEr0 MUPA, B pa3BUTHE TEXHUKU U TEXH

11.18

Wcnonp3zoBaTh TEOpeTHUECKHME 3HAHUSA MO (U3MKE B IOBCEAHEBHOL
6e3onacHOCTH Npu OOpalleHHHu C NpHOOpaMU M TEXHUYECKHUMHU YCT]
3JJ0POBBS M COOJIIOIEHUS] HOPM 3KOJOIMUYECKOI'0 MTOBEACHUS B OKPY KaIOILIC

11.19

PaGorate B rpymme C BBIIOJIHEHHWEM PA3IUYHBIX COIUANBHBIX POJEH, T
paIMOHATILHO PACHIPENENIATh 00A3aHHOCTH U TUIAHUPOBATH JIEATEIILHOCTD
aJICKBATHO OIIEHMBATh BKJIA]l Ka)KJIOI0 U3 YYACTHUKOB I'PYNIIbI B PEIICHUE P




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJTIACC

Kon
pa3neJia

Konx nposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3JIeMEHTbI COIEPKAHUSA

OU3NKA U METO/JIbl HAYUYHOI'O ITO3HAHUWA

11

®usuka — Hayka o npupozge. Hayuneie meTons! n
Ponp 3kcnepuMeHTa M TEOpUU B IPOLIECCE INO3HAE
buznke

1.2

MopenupoBanue (GU3MUECKUX SIBIEHHM M PO
®usnueckre 3aKOHbI U TEOPUM. ['paHUIBI IPUMEH
[Ipunuun coorBerctBus. Ponb u mecro ¢usuku B

HAay4YHOU KapTUHBI MUPA, B IPAKTUY ECKOU 1€ TEIIbH!

MEXAHUKA

2.1

KMHEMATUKA

211

Mexananueckoe aBmxeHue. OTHOCHUTEIHLHOCTH

Cucrema otcuéra. Tpaekropus

212

[lepemenienue, ckopocTh (CpeaHss CKOPOCTb, MTHOF
MaTepUalIbHON TOYKH, MX IPOEKIMH Ha OCH CH(

TEPEMEILCHHUI U CIIOKEHUE CKOPOCTEN

2.13

PaBHOMepHOG U PAaBHOYCKOPCHHOC IIPAMOJIMHS
3aBUCUMOCTH  KOOpAWHAT, CKOPOCTHU, YCKOPCHI

MaTepHaHBHOﬁ TOYKH OT BpCMCHU

2.14

CBoOonHOE azieHne. Y CKOpeHHe CBOOOTHOTO Maiel

2.15

KpuBonuneitnoe nsuxenune. PaBHOMepHOe ABUKE
OKPY)KHOCTH. YTJIOBasi CKOpPOCTb, JIMHEHHas CK
L{eHTpOoCTpeMHUTEIBHOE YCKOPEHUE

2.1.6

TexHuueckne yCTponucTBa: CIUIOMETP, IBHIKEHHUE (

nepeaayn

2.1.7

[IpakTyeckue paboThl. M3mepeHMe MIHOBEHHC
COOTHOIICHHUS MEXKAY IYTIMH, IPOUICHHBIMU
paBHbBIE NMPOMEXYTKH BPEMEHM IIPU PABHOYCKOpEE
CKOPOCTBIO, paBHOW HymO. M3ydeHue IBUXKEHUS
W3ydeHune nBM>KeHUs Tena, OpOIIEHHOr O TOPU30HTA




TMHAMUKA

[Ipunuun otHocutTensHocTH [Manmunes. [lepriid 3ar

2.2.1 ,
CHCTEMBbI OTCUETa
2.2.2 Macca tena. Cuna. [IpyHIun cyneprno3unuu cui
923 Bropoii 3akoH HproToHa 11 MarepuanbHOM TOY
o orcuéra (MCO). Tpetnii 3akon HeroToHa 111 MaTep
994 3akoH BcemupHOro TsaroreHus. Cuna tspkectu. 1
o Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJb
2.2 2.2.6 Koapdunuent Tpenus. Cunia cCONpOTUBIICHUS TPH
WY Ta3e
2.2.7 [TocTynarenbHOE ¥ BpalaTelIbHOE ABHKCHHE a0COJT
228 MOMEHT CHJIBI OTHOCUTENLHO ocH BpaineHus. [ler
o tBépaoro tena 8 UCO
2.2.9 TexHuueckre yCTpOHCTBA: TOIIUITHUKH, TBHIKCHUC
[IpaxTtuueckue paboThl. M3yueHue IBYKEHHS Opy
IOoJ JIeMCTBUEM HECKOJBKHX cHJ. MccnemoBanwue
2.2.10 BO3HUKAIOMUX B 1eHOPMUPYEMON MPYKUHE U PE3V
ux aepopmanuu. Vccienopanue ycioBUi paBHOBEC
0Ch BpaIICHUS
3AKOHbI COXPAHEHIM A B MEXAHUKE
931 HNMmynbsc MaTepuanbHOM TOYKH, CUCTEMBI MaTepHal
o M3MEHEHHE UMITYJIbCA TENa
2.3.2 3akoH coxpaHeHus umnyJisca B MCO. PeakTuBHOE 1
2.3.3 PaboTa cuibt
2.3.4 MOIIHOCTb CHJIBI
2.3.5 Kunernueckast s3HEprus MaTepuaibHOU TOYKU. Teop
2.3 236 ITorenunansHass sHeprus. [loTeHuManbHasi SHEPrY
o npyxuHbl. [loTeHIMAaNbHAs SHEPTUs Tea BOIU3H T
[TorenumanpHbple M HEMOTEHIMAIbHBIE CHUIBL. CBs
2.3.7 CHUJ C U3MEHEHHEM MEXaHWYECKOM SHEPruu CHUCI
MEXaHUYECKOU IHEPTUU
2.3.8 Yrupyrue v Heynpyrue CTOIKHOBEHUS
230 TexHuveckue yCTpOMCTBa: JBW)KEHHE pakKeT, B

IMHUCTOJICT




[IpakTyeckue padoTsl. M3yueHue CBSI3M CKOPOCTE

2:3.10 HccnenoBanue cBs3K pabOThI CUJIbI C M3MEHEHUEM M
3 MOJIEKVYJIAAPHAS ®U3UKA 1 TEPMO/INHAMUK
OCHOBBI MOJIEKYJISPHO-KMHETUYECKOM TEO
OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETHYE
311 neukenue. Juddysus. Xapakrep IBHKEHUS U B3l
312 Mopnenu cTpoeHusi ra3oB, >KHAKOCTEH M TBEPIBIX
BEIIECTBA HA OCHOBE ATUX MOJIeJei
3.1.3 Macca mosekys. Konmdectso Beniectsa. IlocTosHH:
314 TemmoBoe paBHOBecue. Temmeparypa u €€ HU3M
Lenscus
31 315 Mopens uneanbHoro rasa. OCHOBHOE YpaBHEHME
TEOPUHU UJ€aIbHOI0 ra3a
316 AbconroTHas TemrepaTypa Kak Mepa CpeIHeill KUH
JBUKeHUs yacTull raza. [llkamna temnepatyp Kenbsr
3.1.7 VpaBuenue Knaneiipona — MenneneeBa. 3akon Jlan
318 T'azoBbie 3akoHbI. M30mporiecchl B U€aIbHOM a3
BEIIECTBA: U30TEpMa, H30X0pa, H300apa
3.1.9 TexHuveckne ycTpoicTBa: TepMOMETpP, OapoMeTp
3.1.10 [IpakTrueckne paboTel. M3MepeHme Macchl BO:
HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMu ¢
OCHOBbBI TEPMOJNHAMUKU
391 TepmonuHamuueckass cucrema. BHyTpeHHsAS 2
CHCTEMBI U CIIOCOOBI €€ N3MEHEHHS
399 KommuectBo Temnorsl u pabota. BHyTpeHHss 3HepI
rasa
Buast TETJIONEepeaavn: TEIUIONPOBOJIHOCTb,
3.2.3 TeroéMkocTs Tena. YaelnpHas TEIIOEMKOCTh B
3.2 TEMJIOTHI MPU TETIIONEepeaade
394 [lepBblil 3ak0H TepMoauHaMuKku. IIpumenenne nepe
u3onpoueccam. ['paduueckas uaTepnperanus pador
TennoBeie mMammHbl. [[pyHUIUNBI AEHCTBUS TEMJIO]
3.25 SHEPruM B TEIIOBBIX MammHaxX. KosdduuueHT 1
KII[) Terosoit mamunbl. [{ukna Kaprao u ero KIT/]
396 Bropoii 3akoH TepmoauHamuku. HeoOpaTumoc

TennoBsle aBUraTenn. JKoJI0rndeckre NpodIeMsl Tt




TexHuueckue yCTpOHCTBA: JIBUTATEllb BHYTPE

3.2.7
XOJIOAUIbHUK, KOHIUIIMOHED
3.2.8 [Ipaktuyeckue paboThl. M3MepeHue yneIbHON Ter
AT'PEI'ATHBIE COCTOSHN S BEIIECBA. ®A30BBIE I1E
331 [TapoobpazoBanrie u koHaeHcanus. Vcmapenue u
napooOpa3oBaHusl. 3aBUCUMOCTb TeMIIepaTypbl KUIIE
3.3.2 AOCOIIIOTHASI 1 OTHOCUTENIbHAS BJIAXKHOCTh BO3/1yXa.
333 TBépnoe Ttenmo. Kpucrammueckue u amopdHbIe
kpuctasioB. XKuakue kpuctauisl. CoBpeMeHHBIE Me
33 3.3.4 [1naBneHue u kpucraumsanus. Y aenpHas TemIoTa I
3.35 YpaBHEeHHE TEIIOBOro OanaHca
TexHuueckue ycTpoWcTBa: THIPOMETP U MCHUXPOM:
3.3.6 MOJTYYEHUS] COBPEMEHHBIX MaTepUaloB, B TOM
HAHOTEXHOJIOTUU
3.3.7 [IpakTueckue paboTel. MI3MepeHne BIa)XHOCTH BO3,
4 DJIEKTPOJJMUHAMUKA
DJIEKTPOCTATUKA
41.1 DIIeKTpHU3aIMs TeIl. DIeKTpUdecKuil 3apsi. J[Ba Bua
4.1.2 [IpoBOAHUKY, TUINEKTPUKHU U MOITYITPOBOJHUKHU
4.1.3 3aKOH COXpaHEHUs JIEKTPUUECKOr 0 3apsaa
414 B3aumoneiictBue 3apsinoB. 3akoH Kynona
415 OnexTpuyeckoe moje. HanpsEHHOCTh  3MEKT
cynepno3uuuu. JINHUK HanpsKEHHOCTHU JIEKTPHUEC
41 4.1.6 Pabora cui anektpocratuyeckoro noss. [Torennnar
417 [lpoBOAHMKM W OMIJNEKTPUKH B IIOCTOSHH
JlnsnekTpuyeckas IpOHUIIAEMOCTh
418 OnekTpoéMkocTh. KonaeHcatop. DIeKTpOoEMKOC
OHeprus 3apsHLKEHHOro KOHAEHcaTopa
TexHuueckne yCTpOMCTBA: DJIEKTPOCKON, 3JIEKT
4.1.9 3allliTa, 3a3eMJIEHUE 3JIEKTPOIPHUOOPOB, KOHJIE!
IPUHTEP
4.1.10 [TpakTrueckue paboTel. MI3MepeHne 31eKTpoEMKOCT
IIOCTOSHHBIN SJIEKTPUYECKHUU TOK. TOKH B PA3JINYFE
4.2 421 VCIoBUs CyIECTBOBAHUS MOCTOSHHOTO SIEKTPUYE

Cuna toka. [TocTOIHHBIA TOK




4.2.2

Hanpspkenue. 3akon Oma 111 yyacTka 1enu

4.2.3

DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIbHOE COMPOTE

424

HOCJ’IGI[OB&TGJII)HOG, napajjieJIbHOC, CMEIIAHHOC COC

4.2.5

PaboTa snekrpuyeckoro Toka. 3akoH Jxoyist — JleH

4.2.6

MOH_[HOCTB QJICKTPUUCCKOI'O TOKa

4.2.7

NEeKTpoBMXKYILas cuia (nainee — 3J1C) u BHyTpeH!
ToKa. 3akoH OMa [y NOJIHOM (3aMKHYTOH) 316

3aMBbIKaAHHEC

4.2.8

9J'IeKTpOHHa$I MMpOBOAUMOCTD TBépI[BIX MCTaJJIOB.

METAJIJIOB OT Temueparypbsl. CBEpXIpOBOAMMOCTh

4.2.9

DnexTpruyeckuil Tok B Bakyyme. CBONMCTBA 3JIEKTPOE

4.2.10

IonynpoBonuuku. CoOCcTBEHHAs M MPUMECHAsI PO
CaolicTBa p-n nepexona. IlonmynpoBogHUKOBBIE ITPU

4211

ONEKTpUYECKU TOK B  JIIEKTPOJIUTAX. DJIEKT
DIIEKTPOJIN3

4.2.12

DJIEKTpUYECKU TOK B razax. CamMOCTOSITEIbHBIN ¥

Paznuunbie TUIIBI CAMOCTOSTEILHOTO pa3psia. Mo

4.2.13

TexHuueckne yCcTpOWCTBA: AMIEPMETP, BOJIBTMET
3JIEKTPOHArpeBaTeNbHbIe TPUOOPHI, IJTEKTPOOCBETH’
CONPOTHBJICHHS,  BAaKyyMHBId IO,  TEPMHUC(

HOJ'IyrIpOBO)IHI/IKOBIJﬁ Ao, raJlJbBaHHUKa

4.2.14

[TpakTuyeckue pabotsl. M3yueHune cMemaHHoro coe
M3mepenne DJIC wucCTOUHMKA TOKA U €ro E
Habumonenue anexrponusa

11 KJIACC
Kon
Koanposepsiemoro 3jieMeHTa IIpoBepsieMble 3J1eMEHTHI CO/IePKAHUS
pasnena
4 OJIEKTPOJIMHAMUKA

MATHUTHOE ITIOJIE. DJIEKTPOMAI'HUTHAA UHIVE
43.1 ITocTostHHBIE MarHUTEL. B3anMoaelicTBHE ITOCTOS
4.3 MaruutHOe noje. BekTop MarHUTHOM MHIYKUU
4.3.2 Jluauu MarauTHOM MHAyKiuu. KaptuHa muHMiA

IIOCTOAHHBIX MAarHUTOB




MarautHOoe TojJe NPOBOJIHMKA C TOKOM. Kapt

43.3 MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBO
ToKOoM. OnbIT DpcTena. BzanmoneiicTBrue mpoBoj
434 Cuita Amnepa, €€ MOIYJIb U HalpaBJICHUE
435 Cuna Jlopenua, e€ Moayib U HampasieHue. By
B B OJIHOPOJIHOM MarHMTHOM nosie. PaGora cunbr JI
4.3.6 SIBneHue 371eKTPOMarHUTHON UHTYKIIUU
4.3.7 IToTOK BEKTOpa MATHUTHON MHIYKIUU
4.3.8 OJ1C nnaykuuu. 3aKoH 3J€KTPOMAarHUTHON HHIY
439 Buxpesoe anexktpuueckoe none. 3C unayKuuu
o MOCTYNATeIbHO B OTHOPOAHOM MarHUTHOM I0JIe
4.3.10 ITpasuio Jlenua
4311 NunyktuBHOCTS. SBNeHne camonuaykuuu. J/C
4.3.12 DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM
4.3.13 DJIEeKTPOMAarHUTHOE T10JIe
4314 TexHuueckue  yCTpOMCTBA:  MHOCTOSHHBIE N
o 3JIEKTPOJBHIATEN, YCKOPHTENH dIEMEHTAPHBIX YA
[TpakTnueckue paboThl. M3ydeHHe MarHUTHOTY
4.3.15 UccaenoBanue neiicTBUS IOCTOSHHOIO MarH
Hccnenosanue sSBJIEHUS DJEKTPOMAarHUTHON MH]TY
5 KOJIEBAHU A 1 BOJIHBI
MEXAHWYECKHUE U 3JIEKTPOMAI'HUTHBIE KOJIEB.
511 Konebatensnass  cucrema. CBOOOIHBIE — KC
B kosiebanus. [lepron, yactora, aMmuTyaa u ¢asa
51.2 [IpyxvHHBIN MassTHUK. MaTeMaTHUYeCKHil MasiTHH
513 VYpaBHeHuEe rapMoHHUYECKUX Konebanuil. Kunem
B oInucaHue KojaebaTeabHOro ABMKEHUS
51 [IpeBparieHre YHEPrUU MPU TAPMOHUYECKUX KOJ
5.14 KoJIeOaHUM MCXOIHON BEIMYUHBI C aMIUIUTYy/AaM
YCKOpEHHS
Konebatenpubiii koHTYp. CBOOOIHBIE BJIEKT]
5.1.5 UJCaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJOTH:
AJIEKTPOMArHUTHBIMU KosiebanusiMu. @opmyina Tt
5.1.6 3aKOH COXpaHEHUS YHEPTUU B HJICATHHOM KoJieha
5.1.7 BoinyxieHHbIe MeXaHU4YecKkue KojeOaHus. Pesc




BbIHY X I€HHBIE 2JIEKTPOMarHUTHBIE KOJICOaHUsI.

5.1.8 ITepemennslil Tok. CUHYCOUIaIbHBINA TEPEMEHHB]
519 MOUIHOCTP NEPEMEHHOTO TOKA. AMIIUTYAHOE
B CHJIBI TOKA U HAIIPSHKCHUS
Tpancdopmarop. [lpousBoacTBo, mepegava u T
5.1.10 SHEPruu. DKOJOTUYECKUE PUCKU MPH ITPOU3BOJIC
KynbTypa ncnosip30BaHus 371€KTPOIHEPTUU B TIOB
5111 TexHuueckue ycTpoicTBa: celicMorpad, 3ieK
B aIIeKTpoIiepeiay
ITpaktnueckue paboTel. MccnenoBaHue 3aBu
5112 KoneOaHuil rpy3a Ha HUTH OT JUIMHBI HUTH H 1
o IIEPEMEHHOrO TOKA B LIEMH M3 MOCIEN0BATENBHO ¢
KaTYIIKH U pe3ucropa
MEXAHWYECKUE U DJIEKTPOMAI'HUTHBIE BOJII
591 MexaHudeckie BOJIHBI, YCJIOBHSI pacrpocTpa
o pacnpocTpaHeHus U JyinHa BoJHbL. [lonepeynsle
5.2.2 HNuTtepdepenims u nudpakius MeXaHUIECKUX
5.2.3 3Byk. CkopocTb 3ByKa. [ poMKOCTb 3ByKa. BbIcOT:
ONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M31y4EHY
5.24 B3anmuas opuenrtauus BektopoB E, B u v B
BaKyyMe
52 CpoiicTBa  DJIEKTPOMarHUTHBIX  BOJIH: 0
5.25 nonsipuzanus, audpakuus, uHTepdepenuus. Ci
BOJIH
526 [IIkana 351€KTpOMAarHUTHBIX BOJIH. IIpumeHneHune
o TEXHUKE U OBITY
527 [TpuHIMIBI PagUOCBSA3U U TeneBuAeHus. Paauos
B 3arpa3HEHKe OKPYKaIolei cpe/bl
TexHuueckre yCTpPONCTBA: MY3BIKAJIBHBIE HHC
5.2.8 JTMAarHOCTUKAa B TEXHUKE W MEAMIIMHE, pajap, |
aHTeHHa, Tenedon, CBY-neun
OIITUKA
531 IIpssMonMHENHOE paclpOCTpaHEHHUE CBETA B OJTH(
5.3 5392 OtpaxxeHue cBeTa. 3aKOHbI OTPA’KEHUSI CBETA.
o TJIOCKOM 3€pKajie
5.3.3 Ilpenomsienne cBera. 3akOHBI NPETOMIIEHHS CBET:




IMPCIIOMIICHU A

[lonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIA

534
OTpakeHus
5.3.5 Hucnepcus cBeta. CI0XKHBINA COCTaB OEIOT0 CBET
Cobwuparoniye 1 pacceuBaroNIye JUH3bL. TOHKAs J
536 U OINTUYECKas Ccuwia TOHKOW JHMH3BL [loc
o COOMpalONMX W pPAaCCEHBAIOIIMX JIMH3AaX.
YBenuueHune, 1aBaeMoe JMH301
5.3.7 [Ipenens NPUMEHUMOCTH TEOMETPUYECKON OITHT
Wntepdepenunst cBera. KorepeHTHbIE HCTOYH]
5.3.8 MaKCUMyYMOB W MHUHHMYMOB B HHTep(depeHII
crH(pa3HBIX KOT€PEHTHBIX HCTOYHHKOB
Hudpakuus ceera. JudpakuuoHHas pewmeT
5.3.9 [JIaBHBIX MAKCUMyMOB IIpU MaJ€HUU MOHO!
IUPPAKIUOHHYIO PEHIETKY
5.3.10 [Tonsipuzamnus cBera
Texnudeckne yCTpoicTBa: OukH, Jyna, ¢o
53.11 anmnapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
peUIETKA, TTOJISTPOU
5312 [TpakTueckue paboTsl. Mi3mepeHue noka3aTess I
o CBOMCTB M300pakeHUH B MH3ax. HaOmonenue i
SJIEMEHTHI CIIEIITUAJIbHOUM TEOPUM OTHOCUTEJILH
I'paHuIBl TPUMEHUMOCTH KJIACCHYECKOM MEX:
6.1 OTHOCUTEIBHOCTU: WHBApPUAHTHOCTh MOAYJIS C
MPUHIUIT OTHOCUTEIBHOCTU DUHINTEHA
6 6.2 OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeJieE
' JUTAHBI
6.3 DHeprusi U UMITyJIbC CBOOOAHOMN YaCTHUI[bI
6.4 CBsi3p Macchl C SHEPrUei U UMITYJILCOM CBOOOIH
' CBOOOTHOM Y4aCTHITHI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OITTHUKU
711 ®otonbl. Popmyna [Inanka cBsi3u 3HEPrUM (HOTC
7.1 o ¥ UMIyJIbC GOTOHA
7192 OtkpeiTe u uccnenoBanue Gotodddexra. Ombl

doroapdexra




VYpaBHenue DifrmreiiHa g GoTodddek

7.1.3
doTorhdekra
7.14 JlaBnenune cBera. OnbiTel I1.H. JIeOeneBa
7.1.5 XUMHUYECKOE JEHCTBUE CBETA
716 Texauueckune ycTpoicTBa: (HOTOdIEMEHT, (OTO;
o CBETOJUO]
CTPOEHUE ATOMA
791 Mopnens aroma Tomcona. Oneitel Pezepdopra mo
o atoma. [InaHeTapHas MoJeNb aToMa
ITocrynatel bopa. M3nyuenue u noriomnienue Gpo
7.2.2 OJTHOTO YPOBHSI JHEpPruu Ha Jpyrou. Bunsr
SHEPruu aToMa BOJ0poJa
7.2 793 BonHoBeie cBoiicTBa yactuil. BonHbl ae bpoiins
o nyamasM. Jupakiys 371eKTPOHOB Ha KPUCTaILIa:
794 CroHTaHHOE WM BBIHYXJEHHOE H3IydeHHe. Y CTf
o nasepa
795 TexHuueckre yCTpONCTBA: CIEKTPAJIbHBIA aH:
o KBAHTOBBIN KOMIIBIOTED
7.2.6 ITpakTnueckue paborsl. Habmoaenue auneiuaTo
ATOMHOE A/1PO
731 MeTo/bl HaOIOACHUS ¥ PETUCTPAIIMH DIIEMEHTaP
OtkpeiTe paanoaktuBHOCTH. OnbIThl Pesepdop
7.3.2 panuoakTHBHOrO wu3mydeHus. CBoiicTBa amnbda
BrnusHue pagnoakTHBHOCTH Ha KUBbIE OPraHU3Mb
733 OtkpeITHE TIpOTOHA M HelTpoHa. HykiioHHas »
o WBanenko. 3apsn sapa. MaccoBoe uucio siipa. U
734 Anbda-pacnan. ONEKTPOHHBIH U HO3UTPOHE
73 o U3IydeHne. 3aKOH PaJioaKTUBHOIO paciaia
7.3.5 DHeprus CBsI3U HYKJIOHOB B sijipe. SliepHble CHIIbI
7.3.6 Snepuble peakuuu. JleneHue u cuHTE3 Aaep
737 Snepubiii  peaktop. TepmosiepHbli CUHTE3. |
B AJIEPHOMN DHEPreTUKU. DKOJOIHYECKUE ACTIEKTHI S
738 OnemeHTapHble  yacTHIbl.  OTKpbITHE  MO3H
B B3aUMOJICH CTBHS
739 TexHuueckue ycTpoucTBa: A03UMETp, Kamepa B

aToMHag oomOa




[Ipaktueckue pabotrel. MccinenoBaHue Tpek

7.3.10
doTorpadusim)
OJIEMEHTBI ACTPO®U3NKU
8.1 Bun 3BésmHoro Heba. Co3Be3aus, SpKHUE 3BE3
' JIBUJKEHUE
82 Conneunast cucrema. Ilnaners! 3emHON Tpynn
' CIyTHUKH, KapJIUKOBBIE MJIaHeThl. Masblie Tena C
8.3 Comnnre, porocdepa u atmochepa. ConHeuHas ax
8.4 Wcrounuk sHeprun ConHua u 3B€371
3B&3/bI, HX OCHOBHBIE XAPAaKTEPUCTUKU: M
8.5 TemrepaTypa, HUX B3auMOCBs3b. [luarpamma
' CBETUMOCTbY». 3BE3/1bl TI'JIABHOM IOCIIEA0BATENbH(
CBETUMOCTB» JIJIS 3BE3]] [JIaBHOW MOCJIEI0BATEILHO
8.6 Buyrpennee  crpoenue  3BE3n.  CoBpemc
' MPOUCXOXKAECHUH 1 3BooIMK CoJHIA U 3BE31. DTarbl
Mneunsiii Ilyte — nHama [anmaktuka. Croupa
8.7 pacnpeneneHue 3BE34, raza M nbuUM. [lonoxer
Ianakrtuke. [lnockas u cepudeckas mojCUCTEME
88 Tunel ramaktuk. PanuoranakTMku W KBas3apb
' raJaKTHK
Bcenennas. Pacummpenue Beenennoil. 3akon Xa
8.9 Bospact u paguyc Becenennoi, Teopust bonbiior
Bceenennony. PennkroBoe usirydeHue
8.10 Macmrabnast  ctpyktypa Bcenennoii. Men

11po0JIEMbl aCTPOHOMUU




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
Ousuka. Mexanunka, 10 kimace/ Msikumes .., CuasikoB A.3., O0IIEcTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkumonepHoe obmiecTBo «M3marenscrBo «lIpocBerieHue»
Ousnka. Monexymsapnas ¢pusuka. Tepmoannamuka, 10 kmace/ Msikues I.5., Cunsiko A 3.,
OO01IecTBO ¢ OTPaHUYEHHOM O0TBETCTBEHHOCTHIO « IPODAY; AKIIOHEpHOE 0OIIECTBO
«M3narenscTBO «IIpocBeiieHrne»

®wuznka. Ontuka. KBantoBas gusmka, 11 kmacc/ Msxumes 1.5, CurskoB A.3., O0mIecTBO ¢
OrpaHHYEHHON OTBETCTBEHHOCTHIO « IPODAY; AkmroHepHOe 0011ecTBO «M3maTenscTBo
«IIpoceieHue»

®usznka. OnekrponuHamuka, 10-11 kmacesl/ Msikumes I'.5., CunsikoB A.3., O0miecTBo ¢
OrpaHHYCHHON OTBETCTBEHHOCTHIO «IPODAY; AkmroHepHOe 0011ecTBO «3MaTenbeTBO
«IIpoceuieHue»

®usuka. Konebanus u Bomusl, 11 knace/ Mskumes I'.5., Cunskos A.3., O0mecTBo ¢
OrpaHUYEeHHON OTBETCTBEHHOCTHIO «/[PODAY»; AkunonepHoe obmiectBo «M3narenscTBo
«IIpocsemenue»

METOANYECKHUE MATEPHAJIBI JIJISA YUUTEJIA

Ousuka. YrayoneHHbiid ypoBerb. 10—11 kmacce : pabodas mporpamMma K

muann YMK B. A. KacesHoBa: yue6HO-MeTommueckoe mocodue / B. A.

Kacesnos, U. I'. Bnacosa. —M. : JIpoda

Ouzuka. 10 k1. YriryOneHHbIH ypoBeHs : yueOHuk / B.A. KacbsiHoB. — 5-¢

u3n., crepeoturt. — M. : [Ipoda

Owusuka. 11 k1. YrioyOiieHHbIH ypoBeHs : yueOHuk / B.A. KacbsHoB. — 5-¢

u3f., crepeoturl. — M. :JIpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET



http://nsportal.ru - cormaneHas ceTh paOOTHHKOB 00pa30BaHUs.2
http://markx.narod.ru/pic/ - pusuka B mkore.3
http://festival.1september.ru/articles/ - pecTuBaip negarornyecKux
Uaen«OTKPBITBIN YPOK».

http://www.fizika.ru/ - caiit mis yauresnel GU3NKUA U MX YICHUKOB.
http://www.physics.ru/ - matepuans o ¢pusuke.

WwWWw . ege .edu.ru - uadopmarmonssiid moprain EI'D.

http :// school - collection . edu . ru / - enunas komnekius LIOPoB






