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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 00pa30BaTeNbHOM MporpamMmmel, rpeacraBieHHbix B PI'OC
COO, a rtaxxe ¢ yuérom (QenepaabHO pabodeil MmporpamMMbl BOCIUTAHUSA U
KOHUENUMHU TpenogaBaHusi yueoHoro npeamera «dusnka» B 00pa3oBaTeIbHbIX
opranm3anusax  Poccuiickoi ~ ®denepannu, — peamu3ylOIIMX  OCHOBHBIE
o0pa3oBareabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMbl 1o (PM3HMKE HampaBieHO Ha (OPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOyvatouuxcss 10—11 kmaccoB mpu
oOydennn wuXx ¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesTeNpHOCTHOrO  noaxona. Ilporpamma 1mo  ¢Qusuke  COOTBETCTBYET
tpeboBanusam PI'OC COO k maaHUPyeMbIM JUYHOCTHBIM, MPEIMETHBIM H
MeETanpeaMETHBIM pe3yabTaTaM OO0yUYeHHs, a TAK)KE€ YUUTHIBAET HEOOXOAUMOCTh
peanu3aluy  MEXIPEIMETHBIX CBA3€d (PU3MKH C €CTECTBEHHO-HayYHBIMU
y4eOHbIMU TpeaMeTamMu. B Hel omnpenensioTcs OCHOBHBIE LENH H3Y4YEHHS
¢u3MKKM HA YpPOBHE CpeHEro obIiiero o0pa3oBaHusl, IUIAHUPYEMbIE PE3YIbTaThI
OCBOEHHUSI Kypca (UM3MKH: JMYHOCTHBIE, METANPEAMETHbIC, MPEIMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma 1o pu3uKe BKIHOYAET:

e IUIAHUpPYEMBbIE pE3yJbTaTbl OCBOCHMsSI Kypca (U3MKH Ha 0a30BOM

YPOBHE, B TOM YHUCJIE NIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00 yUeHUs;

e cozaepxaHue yuyeOHoro npeamera «duzuka» no rogam o0yyeHus.

®dus3uka Kak Hayka O HamOoJiee OOIIMX 3aKOHaX MPUPOJbI, BBHICTYNAs B
KayecTBe y4yeOHOro mpeaMera B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIaa B
cucTeMy 3HaHuUW 00 okpyxatomeM wmupe. IkonbHbI Kypc Gu3Mkn —
CUCTEMOOOpa3yloluil ISl  €CTECTBEHHO-HAyUHbIX Y4E€OHBIX IPEIMETOB,
NOCKOJIBbKY (U3WYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, Ouosorueui, usmyeckoi reorpadueil m acTpoOHOMUEH.
Hcnonb3oBaHUWE M aKTUBHOE NMPUMEHEHHE (PU3MYECKUX 3HAHUM omperenseT
XapakTep M pa3BUTUE Pa3HOOOpa3HBIX TEXHOJNOTMH B cdepe SHEPreTHKH,
TPAHCIIOPTa, OCBOEHHUSI KOCMOCA, MOJIyU€HHsI HOBBIX MAaTepUaoB C 3aJJaHHBIMU
CBOWCTBaMH M Jpyrux. M3yueHue (U3MKKM BHOCHUT OCHOBHOW BKJIaJd B
(GOpMHUpPOBAaHUE ECTECTBEHHO-HAYYHOW KapTUHBI MHUpa OO0y4arolumxcs, B
(opMUpOBaHHME YMEHHMW MPUMEHATh HAY4YHbIH METOJ TIO3HAHWS IpU
BBITTOJIHEHUU UMU y4€OHBIX UCCIIE0BaHUIA.

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

Hoes yenocmunocmu. B COOTBETCTBUU C HEW KypC SIBJISIETCSI JIOTMYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepUall U3 BCEX Pa3AesioB (PU3MKU, BKIIOYAET
KaK BOMPOCHI KJIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKHU.

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

Hoesn eymanumapuzayuu. EE peanmuzanus npenanoyiaraeT HCIoJIb30BaHUE
I'YMaHUTAapHOTO MOTEHIMaNa (PU3NYECKON HAyKU, OCMBICIICHUE CBSI3U PA3BUTHUS
¢u3uku ¢ pa3BuUTHEM OOIIECTBA, a TakXkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMH M 3KOJOTMUECKUMH MTPOOIIeMaMHu.
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Hoes npuxnaonou Hanpaenennocmu. Kypc ¢GuU3uku mpeanonaraet
3HaKOMCTBO C INHPOKHM KPYrOM TEXHHUYECKMX M TEXHOJIOTHMYECKUX
PWIOKEHUM U3Y4E€HHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcsi TOCPEICTBOM BBEIACHHS JJIEMEHTOB
COIEpXKaHMs, TOCBAIMIEHHBIX HKOJOTUYECKUM MPOOJIEeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PA3BUTHEM TEXHHKW U TEXHOJOTUM, a TaKKe OOCYKIeHUS
npoOJieM  palMOHAILHOTO  MPHPOJONOJB30BAHUS U JKOJIOTHUYECKOM
0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (U3UKHA HAa YPOBHE CPEIHEro OOLIero
o0Opa3oBaHus SABISIIOTCSA Pu3nyeckue Teopuu ((hopMupoBaHUEe MPEACTABICHUHN O
CTPYKTYpE TTOCTPOCHUs (PU3NIECKON TEOpUH, POIH (PyHIAMEHTAIBHBIX 3aKOHOB
U TPUHIWAIOB B COBPEMEHHBIX TMPENCTABICHUSIX O TPHUPOJE, TPAHUIIAX
OPUMEHUMOCTH TEOPUM, [JIsl OINUCAHUS €CTECTBEHHO-HAYYHBIX SBICHUN H
IIPOLIECCOB).

CucTeMHO-ICATEIHOCTHBIM MOAX0A B Kypce (U3MKK peanusyeTcs
OpeXJIe BCEro 3a CU€T OpraHu3aliu SKCIEPUMEHTAIbHOU JeATeIbHOCTU
oOyuaromuxcs. st 0a30Boro ypoBHs Kypca (U3MKH — 3TO HCIIOJIb30BaHUE
CUCTEMBbI (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIaOOPATOPHBIX
paboT, KOTOphle B MmporpamMme 1o (u3uKe OOBEIWHEHBI B OOIIWNA CIHCOK
YYEHUYECKUX NPAKTUYECKUX pPaboT. BrineneHne B yKa3aHHOM [E€pEUHE
1a00paTOPHBIX pabOT, MPOBOAUMBIX ISl KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS
yJyacTHUKaMU 00pa30oBaTeIbHOIO Mpolecca MCXOAs U3  OCOOEHHOCTEH
IUTAHUPOBAHUS U OCHalleHusi kabunera Qusuku. [Ipum sTomM obecrieunBaercs
OBJIQJICHHE OOYYAIOUIUMUCS YMEHHUSIMH IPOBOJUTH KOCBEHHBIE HW3MEPECHHS,
UCCJICIOBAHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIMYHMH M TIOCTAHOBKY OIMBITOB IO
IPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbiioe BHMMaHuEe yAemseTCs PEIICHUI0 PAacu€THBIX M KadeCTBEHHBIX
3amad. [Ipu aToM 17151 pacu€THBIX 3a7]a4 IPUOPUTETOM SIBIISIFOTCS 33/1a4U C SIBHO
3aJaHHOW (U3UYECKOM MOJENBbIO, TO3BOJISIOUIME TMPUMEHSITh H3yYCHHbIE
3aKOHBI ¥ 3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, Tak U WHTETPUPYs
3HaHWS W3 pa3HbIX pas3fenoB. JIIs KadyecTBEHHBIX 3ajad MPUOPUTETOM
SBJIIFOTCSL 3a/IaHMsI Ha OOBSCHEHWE TMPOTEKaHUs (UINUYECKHUX SBJICHUU U
MIPOLIECCOB B OKpY:KaloIIeH KU3HU, TPeOyoIIe BrIOOpa PU3MUECKON MoJenu
IUI CUTYalluu TPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusiMu PI'OC COO k wmarepuaibHO-
TEXHHUYECKOMY OO€ecCleueHn0 y4eOHOro mpolecca 0a30oBblii YpOBEHb Kypca
¢u3MKM Ha YpPOBHE CpPEIHETO OOIIEro 0oO0pa30BaHUsS JIOJDKEH H3Yy4aThCsl B
YCIOBHSIX MPEIMETHOTO KaOMHeTa (PU3UKU WK B YCIOBUSAX WHTETPUPOBAHHOTO
KaOWHeTa MpPEeIMETOB ECTECTBEHHO-HAyyHOro Iukia. B kaOuHere Quiuku
JOJDKHO OBITH HeoOXxonuMoe j1abopaTtopHoe 00OpyHOBaHUE ISl BBHITIOJHEHHS
yKa3aHHBIX B TMpOrpaMMe MO (PHU3UKE YYEHHUYECKHX MPAKTUUYECKHX paboT u
JE€MOHCTPAaLlMOHHOE 000pYy10BaHHE.

JleMoHCTpanimoHHOoe 000pyaoBaHuE (OPMUPYETCSI B COOTBETCTBUM C
MPUHIIUIIOM MHMHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT IOCTAHOBKY
NEPEYUCICHHBIX B IMporpamMme 1o (U3MKE KIIIOYEBBIX JEMOHCTpAIUi st
UCCIIC/IOBAHUSA M3y4aeMbIX SIBICHHM W MPOIECCOB, OMIMPUUYECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTopHoe 00OpymOBaHHME IJIsi YYEHHYECKUX MPAKTUYECKHX padoT
dbopMupyeTCst B BUJE TEMAaTUIECKUX KOMIUIEKTOB M 00ECIeUnBaeTCs B pacuére
OHOTO KOMIUIEKTa Ha JABYX oOOydJaromuxcs. TemaTmueckue KOMIUIEKTHI
1abopaTopHOr0 000pYJOBaHUS JOJKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
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HCITOJIb30BAaHUHU aHAJIOTOBBIX U IMTU(PPOBBIX TPHOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJI€ IM(PPOBBIX JTa00pATOPHIA.

OCHOBHBIMH LIEJISIMU U3y4deHUsI (PU3UKU B OOIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHme WHTEpeca W CTPEMJICHUS OOYUYAIOIHUXCS K HAYIHOMY
W3YYCHHUIO TPUPOABI, PA3BUTHE WX WHTCIICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE TIPEACTABJICHHMM O HAYYHOM METOAC IIO3HAHHUSI W
(dbopMHUpOBaHUE WCCJICAOBATEILCKOTO OTHONIICHHWSI K OKPYKAIOITUM
SIBIICHUSIM;

e (opMupoBaHHE HAyIHOI'O MHPOBO33PEHUS KaK pe3yibTaTa H3ydeHUs
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH,

e (opmupoBaHre yMEHHI OOBSCHATH SIBICHHS C HCIOJIb30BAHHEM
bu3MUecKUX 3HAaHUHN ¥ HAYYHBIX J0KAa3aTEIbCTB;

e (opmupoBaHue npeACcTaBICHUN O PO (PUMKHU I PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHA.

JlocTikeHne 3TUX 1enei 00ecneuBaeTCs PelieHUeM CIIEYIONINX 3a/1a4 B

polecce u3ydeHus Kypca (pU3uKu Ha YpOBHE CpeIHEro o01ero oopa3oBaHus:

e TmpuoOpeTeHHE  CHUCTEMBl  3HaHMW 00  00muXx  (U3HYECKUX
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHUSAX, BKIIOYAas  MEXaHHKY,
MOJIEKYJSIPHYIO (PU3UKY, SJIEKTPOJAMHAMUKY, KBAaHTOBYIO (GU3UKY U
AIIEMEHTBI aCTPO(U3UKH;

e (QopmupoBaHHe YMEHHI NPUMEHSAThH TEOPETUUECKUE 3HAHUS IS
OOBbsICHEHUS (PU3NYECKUX SIBJICHUW B TMPUPOAEC M JJS TPUHITHUSL
MPAKTUYECKUX PEIICHUN B MIOBCEAHEBHOM KU3HU,

e OCBOCHHE CIOCOOOB pEIIEHHUS Pa3NUYHBIX 337a4 C SIBHO 3aJaHHOU
bu3nueckol MOJIEbI0, 3a7ad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIHLHOE
co3manne (PU3NIECKON MOMIEITH, aICKBAaTHON YCITOBHUSM 3a/1a4H;

e TMOHUMaHHUE (U3MUYECKUX OCHOB M MPHUHIIUIIOB JCHCTBUS TEXHUYECKHUX
YCTPOHUCTB W  TEXHOJIOTMYECKUX TMPOIECCOB, WX BIWAHHUS Ha
OKpPY>KaroUI[yto Cpey;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEIILHOTO TIJIAHUPOBAHUSI M TIPOBEICHUS
(bU3HYECKUX DKCIIEPUMEHTOB, aHAJIM3a U UHTEPIPETAIINU HHPOPMAIIUH,
OIpe/eNIeHNs] TOCTOBEPHOCTH MOJIYYUEHHOT'O PE3yibTara;

e CO31aHHE YCJIOBHM IS pa3BUTH YMEHUU IIPOEKTHO-
HCCIIeIOBATEIhCKON, TBOPYECKOMN JAEATEIHHOCTH.

Ha usyuenne ¢usuku (06a30BbIM ypOBEHb) Ha YPOBHE CPEIHErO OOIIEro
oOpa3oBanus orBoauTcs 136 yacos: B 10 kimacce — 68 gacoB (3 yacaB HeENi0),
B 11 kmacce — 68 yacoB (3 4aca B HEACIIO).

[Ipennaraemspiii B mporpamme 1o (¢Gu3MKE MEpeueHb JabopaTOpHBIX HU
MPAKTUYECKUX paboT SBISETCS 6peKOMeHI[OBaHHBIM, YUUTEIh JIeTIaeT BBIOOP
MPOBENICHUS JTA0OPATOPHBIX PAO0OT M OMBITOB C YYETOM WHIWBHIYATbHBIX
0coOeHHOCTEe! 00 yJaromnmxcs.
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COILEPKAHUE OBYUEHUA
10 KVIACC

Pazgen 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUSA

®usuka — Hayka o npupone. HayuHnble MeTOABI TO3HAHUS OKPYXKAOLIETO
mupa. Ponp skcnepumeHTa W TEOPUM B MPOLECCE IO3HAHUS IPUPOIBI.
DKCHepUMEHT B (PU3HKE.

MonenupoBanre GU3HMUECKUX SIBJICHHUN U TTpolieccoB. HayuHble TUTIOTE3HI.
®duznyeckue 3aKOHbl W TEOpUU. [paHUIBI TPUMEHUMOCTH (PU3NUECKUX
3aKOHOB. [IpuHIIMIT COOTBETCTBUA.

Pomnb 1 mecto ¢usuku B popMupoBaHUM COBPEMEHHONW HAYYHON KapTHHBI
MHpA, B IPAKTUYECKON AEATEIbHOCTHU 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.
CiioxeHue epeMenieHN U CII0KEHUE 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 nBuxkeHWe. JIBH>KEHHE MaTepUAIBHOM TOYKH 10
OKPY)KHOCTH C IIOCTOSSHHOW II0 MOIYJIO CKOPOCTBHO. YTJOBasi CKOPOCTb,
auHelHas ckopocThb. Ilepwmom m vactora oOpamienus. LleHTpocTpeMurenbHOe
YCKOpEHHUE.

TexHuueckue yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHE: CIHUIOMETD,
JBH)KEHHUE CHAPSAJIOB, LIEMTHBIC U PEMEHHBIC MEPEIAUH.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCU€Ta, WJUTFOCTpALus KMHEMATUYECKUX
XapaKTEPUCTUK JBHKEHUS.

[IpeoOpazoBaHue IBHXKEHUM C UCIIOIb30BAaHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmronenve nBUKEHUs Tena, OPOIIEHHOIO MOJ YIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaJICHUS.

HamnpasneHnne CkopocTy npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii oxcnepumenm, rabopamopnule padonul

N3yuenue HEpaBHOMEPHOIO JBHXKEHUsS C  LEIBK  ONPEACIICHUs
MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXIY NYTSIMH, MPOUAEHHBIMU TEJIOM 3a
IIOCJIEA0BATEIIbHBIE PABHBIE MPOMEXYTKHM BpPEMEHU MPU PABHOYCKOPEHHOM
JBH>KEHUM C HAYAJIbBHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydenue NBUKEHUS LIapUKa B BA3ZKOU KUIAKOCTH.

N3ydenune nBMKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIIBHO.
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Tema 2. /lunamuxa

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

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

3akoH BcemupHOro Ttarorenus. 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 COMPOTUBIICHHS TPU ABUKEHUH TeJla B )KUIKOCTH WIIH rase.

[ToctynarenbHOE U BpalaTelbHOE JBUKEHUE a0COMIOTHO TBEPAOIO Tea.

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

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBneHue NHEpLUH.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CrnoxeHune cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

Hesecomocts. Bec Tena nmpu yCKOpEeHHOM MOABEME U MAJCHUM.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKECHUSI.

VY cnoBus paBHOBeECHS TBEPOro Tena. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, rabopamophuvie pabomul

N3yuenune ABM>XeHUs OpycKa IO HAKJIOHHOM IJIOCKOCTH.

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

HccnenoBanne ycinoBUM paBHOBECUS TBEPAOrO Tela, HMMEIOUIETO OCh
BpaIcHUsI.

Tema 3. 3akonwl coxpanenusn é mexanuke

Nmnynsc maTepuaibHOM TOYKM (T€na), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbc cuiibl 1 U3MEHEHHE UMITYJbCA TeJla. 3aKOH COXPAHEHMS UMITYJIbCA.
PeaktuBHOE 1BHXKEHHUE.

Pa6ora cuibl. MOIIHOCTD CHITBI.

Kunernueckasi sHeprusi mMaTepuainbHOil Touku. Teopema 00 M3MEHEHUHU
KUHETUYECKOW YHEPTUU.

[TorennmaneHas DHEPIUs. IToreHumaneHas DHEPIus yIpyro
nehopMUpOBaHHOM TpykuHbl. [loTeHUManbHas dHEpPrusi Tela BOJIMU3U
ITOBEPXHOCTH 3EMIIH.

[loTeHuuanbHple W HENOTEHUHMaTIbHbIE  cwibl. CBsi3b  pabOTHI
HEMOTEHUUAJIbHBIX CUJ C U3MEHEHUEM MEXAaHMYECKON SHEPIHMU CUCTEMBI TEIN.
3aKOH COXpaHEHUSI MEXaHUUECKON YHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpouCTBa U MPAKTUYECKOE PUMEHEHUE: BOJOMET, KOIIED,
MPY>KUHHBIM MUCTOJIET, TBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHMs UMITYJIbCa.
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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 MEXaHHYECKOH
SHEPI'uM Tea Ha IPUMEPE PACTKEHUS PEZUHOBOTO KI'yTa.

Paznen 3. MosekyasipHasi pU3UKA U TEPMOIAMHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUU

OCHOBHBIE TIOJOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUHU U HUX
ompITHOE OOocHOBaHme. bpoyHoBckoe paBuxenue. Judbdysus. Xapaxrep
JNBWKEHUS M B3aMMOJCHMCTBHUS YACTUI] BEIIECTBA. MOJENU CTPOEHHUS Ta3oB,
KUIKOCTEH M TBEPIBIX TE€T U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE 3THUX
Monenend. Macca u pazmepsl MoJsiekysd. KommuectBo BemiecTBa. [locrosHHas
ABorapo.

TeruioBoe paBHOBecue. Temmeparypa u €€ wusMepenue. lllkama
temneparyp Llenbcus.

Mopgens wupaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJIPHO-
KMHETHUYECKOU TEOpPHUH HJealbHOro raza. AOCOIIOTHAs TeMIeparypa Kak Mepa
CpeaHEd KWHETUYECKOW SHEPruM TEIJIOBOro ABMKEHUA dactull ra3a. [llkama
temneparyp KenbBuHa. ['a3oBble 3akoHB. YpaBHeHHUE MeHaeneeBa—
Kuaneiipona. 3akon [JansToHa. M3omporieccs B HACATBHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemlecTBa. [ 'paduueckoe TmpeacTaBiICHUE  H3OIMPOIECCOB:
U30TepMa, U30X0pa, n300apa.

TexHuueckrne YCTpOWCTBAa W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

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

OnwiTel 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 COCTOSHUSI HJEaIbHOIO Tasa,
M30IPOIIECCHI.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

Ornpenenenrie Macchl BO3/lyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHUIT
00bEMa KOMHATHI, JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnegoBaHne  3aBUCMMOCTH  MEXIY  IapaMeTpaMu  COCTOSIHUS
Pa3peKEHHOrO rasa.

Tema 2. OcHogvl mepmoOuHamuKu

TepmoanHamuyeckas cucrema. Buaytpennss SHEPIUs
TEPMOJMHAMHUYECKOM CUCTEMbI M crnocoObl e€ wu3MeHeHud. KomuuecTtBo
TEIJIOTHl M pabota. BHYTpeHHSE 3HEprusi OJHOATOMHOTO HJICATHHOTO Trasa.
Bugael Temonepegaun: TEIONPOBOAHOCTb, KOHBEKLIMS, U3JIyU€HUE. Y IeJIbHAs
TEMI0EMKOCTD BeliecTBa. KonuecTBo TEMIOThI MpU TeIUIonepeaaye.
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[lonsitue o0 ammabatHoM mnpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHue epBOro 3aKoHa TEPMOJUMHAMUKH K H3ompoleccam. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akon TepmoauHamuku. HeoOpaTuMoCTh Mpo1eccoB B MPUPOJIE.

TennoBble  MamuHbl. [IpUHIUNBI  IEUCTBHS  TEIUIOBBIX  MAIIMH.
[IpeobpazoBanusi PHEPruM B TEIUIOBBIX MammuHax. KoadduimeHT mosiae3Horo
nerctBus TerioBod mamuHbl. [ukn KapHo u ero xosd@uiueHT mone3Horo
JNEUCTBUSA. DKOJIOTHUECKUE NPOOJIEMBI TEMIOIHEPTreTUKH.

TexHnueckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTATENb
BHYTPEHHEI'0 CropaHus, ObITOBOM XOJIOUILHUK, KOHIUITUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTPEHHEHW DHEPrUu Tejla MPU COBEPIICHUM PAOOTHI: BHUICT
npoOKu U3 OYTBUIKM MOJ JEUCTBHEM C)KATOro BO3JyXa, HarpeBaHue >pupa B
JaTyHHOU TpyOKe MyTEéM TpeHHUs (BUICOAEMOHCTPAIIHS).

N3MeHeHne  BHYTpEHHEW  SHeprum  (Temieparypsl) Tedaa  IpHU
Terionepeaaye.

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

Mopnenu mapoBoil  TypOWHBI, JIBUTATelsi BHYTPEHHETO CrOpaHMs,
PEaKTUBHOI'O JIBUTATEIS.

Yuenuueckuit oxcnepumenm, rabopamopnule padbomul

N3mepenue ynenbHON TeIIOEMKOCTH.

Tema 3. Azpecammusvie cocmoanus eeuyecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u KoHjaeHcalus. Mcnapenue u kunenue. AOGCONMIOTHAs
Y OTHOCUTEJIbHAS BJIAXKHOCTh BO3ayXa. HachellleHHBIN map. Y enpHas Termiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUTICHUS OT JTaBJICHUS.

Tépnoe teno. Kpucramnuyeckue u amopdHble Tena. AHU3OTPONUs
CBOMCTB KpuctaiuioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepUabl.
[TnaBnenue u KpucTayM3anus. Y neabHas Teriora miainenus. Cyoaumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHnueckrue ycTpoHCTBa U MPAKTHUYECKOE MPUMEHEHUE: THUTPOMETP M
MICUXPOMETP, KaJOPUMETP, TEXHOJIOIMU MOJYYEHUSI COBPEMEHHBIX MaTEpPHAJIOB,
B TOM YHUCJIE HAaHOMATEPHAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MapOB.

Kunenue npu noHuXKeHHOM JIaBJICHUU.

CriocoObI 3MepeHus BIaKHOCTH.

Hab6ntonienre HarpeBaHus U IJIABJICHUS] KPUCTAUIMYECKOTO BEIIECTRA.

JleMoHCTpalys KpUcTaioB.

Yuenuueckuii osxcnepumenm, rabopamopnsle padonol

N3MmepeHne 0OTHOCUTEIBHOM BIaXXHOCTH BO31YyXa.

Paznen 4. diaekrpoanuHaMuka

Tema 1. Inekmpocmamuxa

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

B3anmopeiictBue 3apsnoB. 3akoH Kynona. ToueuHbll 3J€KTpUUYECKU
3apsia. DnekTpuueckoe nose. Hanpssxk€HHOCTH anekTprudeckoro noist. [Ipuanun
CYIEPIIO3ULIAU DJIEKTPUUYECKUX TOJIE. Jlnaun HaNPsSKEHHOCTH
3JIEKTPUYECKOTO TTOJIS.
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PaGora cun osnekrpocratuueckoro mossa.  [loreHuman. Pa3HocTh
NOTEeHIMANOB. [[pOBONHMKM W JUAIEKTPUKU B DJIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpruyeckasl MPOHUIAEMOCTb.

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

TexHuyeckrue yCTpOMCTBA M MPAKTHUYECKOE ITPUMEHEHHE: DIJIEKTPOCKOIL,
ANEKTPOMETP, AJIEKTPOCTATUYECKAS 3allliTa, 3a3€MIJICHHE 3IIEKTPOIpPHUOOpPOB,
KOH/ICHCATOP, KOMUPOBAJILHBIN arapar, CTpyWHbINA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUII IEUCTBUS JJIEKTPOMETPA.

BzaumonencTBre HadJIEKTPU30BaHHBIX TEI.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIeKTpOoCcTaTUYECKas 3aluTa.

JIM3JIEKTPUKY B JIEKTPOCTATUYECKOM MOJIE.

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

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopA.

Yyenuueckuui sxcnepumenm, rabopamopHule pabomul

N3Mmepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

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

DJIEKTPUUECKUA TOK. YCJIOBHS CYHIECTBOBAHUS 3JIEKTPUUECKOIO TOKA.
Ncrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11l ydacTKa LEnu.

DJIEKTPUUECKOE COMPOTUBJICHUE. Y EIbHOE COMPOTUBIICHHE BEILIECTBA.
[TocnenoBarenpHOE, MapaILIEIIBHOE, CMEIIAHHOE COEAUHEHUE TPOBOJHUKOB.

PabGora »snektpuueckoro Ttoka. 3akoH Jlxoyns—Jlenna. MoiHOCTb
3JIEKTPUYECKOr0 TOKA.

DNEKTPOABMKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBJICHUE UCTOYHMKA TOKA.
3akoH OMa nns monHOM (3aMKHYTOM) »aiekTpuueckod 1enu. Koporkoe
3aMbIKaHHE.

OJIEKTpOHHAsT  MPOBOAUMOCTb  TBEPIABIX  METALIOB.  3aBUCHUMOCTh
CONPOTHUBIICHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCcKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYyYKOB.

[TonynpoBoguuku.  CoOcCTBEHHass W OPUMECHasT  ITPOBOAUMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEKTpUUECKUA TOK B pacTBOpax M pacilaBaX 3JIEKTPOJIUTOB.
DNEKTPOTUTHYECKAS TUCCOLMALMS. DIEKTPOIIU3.

DJNIeKTpUYECKUd TOK B ra3zax. CaMOCTOSTENbHBII U HECAMOCTOSITEIbHBII
paspsa. Monnus. [na3zma.

TexHnyecKkrne YCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETD,
BOJITMETP, PEOCTaT, HCTOYHUKH TOKA, JJIEKTpPOHArpeBaTesbHbIe MPUOOPHI,
AJIEKTPOOCBETUTENbLHBIE TPUOOPHI, TEPMOMETP COMNPOTUBJICHUS, BaKYyMHBII
IO, TEPMUCTOPBI U (DOTOPE3UCTOPHI,  TMOJYIPOBOJAHUKOBBIA  JAUOI,
rajbBaHUKa.

Jlemoncmpayuu

N3mepenne cuitbl TOKa W HANPSKCHUS.

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

CmemanHoe COeTMHEHUE ITPOBOTHUKOB.
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[IpsMoe w3MepeHne JSIIEKTPOABMKYIIEW Cuibl. KopoTkoe 3aMblkaHue
raJlbBaHUYECKOT' 0O JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTb COIPOTHUBIICHHSI METAJIIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTB BO3yXa.

OaHOCTOPOHHSS MPOBOJAUMOCTD AUO/A.

Yuenuueckuu sxcnepumenm, rabopamopnvie pabomul

N3ydyeHne cMemaHHOro COEAUHEHNS PE3UCTOPOB.

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

Ha6mroienue aiexkTposusa.

MesknpeaMeTHbie CBSI3H

N3yuenue kypca pusuku 6a3oBoro ypoBHs B 10 kiacce oCyIIeCTBISETCS €
Y4ETOM COIEPKATEIIBHBIX MEXIPEAMETHBIX CBSI3€H € KypcamMM MATEMAaTHKH,
OuoNI0run, XMMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvle nonsimusi, CBA3aHHbBIE C U3YYEHHEM METOJ0B HAyYHOIO
NO3HAHUS: SIBJICHME, HaY4HbII (DaKT, runores3a, pu3nyecKas BEJIMYMHA, 3aKOH,
TEopusl, HAOIIOACHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, H3MEPEHHE.

Mamemamuxa: pelmieHUue 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 1oje NpOBOJAHMKA C TokoMm. KapThHa JWMHHUN HUHIYKIIUH
MAarHUTHOTO MOJIS IJIMHHOTO MPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
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NPOBOJAHUKA, KaTyllkh ¢ TOKoM. OmnbelT Opcrena. BzaumogeincTBue
MIPOBOJIHUKOB C TOKOM.

Cuiia Amniepa, €€ MOy/Ib U HallpaBJICHHE.

Cuna JlopeHua, €€ moaynb W HampabiieHuE. J[BH)KEHUE 3apsKEHHOU
YacCTHUIIbl B OJHOPOAHOM MarHuTHOM mnoJje. Pabota cunbl JlopeHiia.

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

BuxpeBoe siekTpuueckoe Mmosie. DJIEKTPOJABHKYIIAS CHJIa HUHIYKIUHA B
MIPOBOJHUKE, JBHXKYILIEMCS MOCTYNAaTEIbHO B OTHOPOJHOM MarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTD. SfIBI€HME CAMOMHIYKLIHMHU. OJIEKTPOABUXKYIIAs Cujia
CaMOMHIYKLIHH.

DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

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

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOIO MyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJIS.

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.

SIBieHnEe CaMOMHIYKIIUH.

Yuenuueckuu saxcnepumenm, 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 31eKmMpoOMAZHUMHbLE KO1€0AHUSA

Konebarenpsnass cuctema. CBOOOIHBIE MEXaHWYECKHE KOJIeOaHMUS.
[Mapmonunueckue konebanus. Ilepuon, yactora, ammuuryaa u (asa KojaeOaHui.
[IpyxuHHBIN MasITHUK. MaremaTnyeckui MAasITHHK. YpaBHeHHE
rapMOHMYECKUX KojebaHui. IlpeBpaleHue SHEpruM MpU TaPMOHHYECKUX
KOJIeOaHUSX.

Konebarenbubiii kOHTYp. CBOOOJHBIE AJEKTPOMArHUTHBIE KoJieOaHUs B
UJIeaTbHOM KOJeOaTeIbHOM KOHTYpE. AHAIOrus MEXAYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHeIMU KoyieOaHusiMu. @opmyna Tomcona. 3akoH coxpaHEHUs
SHEPIruu B UJI€aJIbHOM KOJIeOaTeIbHOM KOHTYpE.

[IpeacraBnenue 0  3aryxarlomux  KojebaHusiX.  BbIHYyXXIeHHbIE
MexaHudeckue konebanusi. Pe3zoHanc. BbviHyXIeHHbIE 5SJIEKTPOMArHUTHBIC
KOJIeOaHusI.
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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 IIPU  ITPOU3BOICTBE
anekTpodHeprun. KynpTypa MCHOJIb30BaHUs 3JEKTPOIHEPTUH B MOBCEIHEBHOU
KU3HH.

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

Jlemoncmpayuu

HccnenoBanrue mapaMeTpoB KoJIeOATENbHOW CUCTEMbl (MPYKUHHBIA WM
MaTeMaTU4ECKUI MasTHHUK).

Hab6mroienue 3aTyxaronux KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKAECHHBIX KOJICOAHUIA.

Habmronenne pe3onanca.

CB0OOAHBIE 3JIEKTPOMATHUTHBIE KOJICOAHMS.

OcuuiorpaMMsbl (3aBUCUMOCTH CHJIBI TOKA M HAIPSDKEHUS OT BPEMEHH)
JUIS 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

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

Mopnenbs TMHUM 3JIEKTPONepeaadH.

Yuenuueckuu sxcnepumenm, rabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJia MaJIbIX KOJICOAHUN Ipy3a Ha HUTHU
OT JUIMHBI HUTU U MACChI IPpy3a.

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

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbIE GOJIHbL

MexaHnnueckue BOJHBI, yclioBUs pacnpoctpaHenus. llepuon. CkopocThb
pacnpocTpaHeHUs: W JUMHAa BOJHBL llomepeuHble W TPOAOIBHBIE BOJIHEIL.
WNuTtepdepenius u audpakuys MeXaHU4ECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBUS M3Jy4E€HUS DJIEKTPOMArHUTHBIX
BOJH. B3anmHas opueHranus BekTopoB E, B, V B aaekTpoOMarHuTHON BOJIHE.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIIEHUE, TOIApU3aLs,
audpakuus, uarepeperis. CKOpoCcTb SJIEKTPOMArHUTHBIX BOJH.

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

[IpuHOMIBI paguOCBA3HU U TENEBUACHU. Paguonokamnusi.

DIIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPENIBIL.

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

Jlemoncmpayuu

OOpa3oBaHue U pacIpPOCTPAHEHUE TOMEPEUHBIX U MPOJAOIBHBIX BOJH.

Konebmomeecst Teo Kak HCTOYHUK 3BYKA.

HaGmronenue oTpaskeHus U MpeJIOMIICHUSI MEXaHUYECKHUX BOJIH.

HabGmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH WU
4acTOTOM KOJIeOaHUH.
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HccnenoBanne  CBOMCTB  JJIGKTPOMArHUTHBIX ~ BOJH:  OTPa)XKCHHE,
MpesIoMIIEHUE, NOospu3anus, Audpakuus, UHTephEpeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpgamonuHerHOE pacnpoCTpaHEHUE CBETA B
OoHOpOoAHOM cpene. JIyd cBera. ToUueUHBIN UCTOYHHK CBETA.

OTtpaxeHnue cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne n3o00paxeHui
B IJTIOCKOM 3€pKaJe.

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

Hucnepcus ceeta. CnoxHbI coctaB 6enoro ceera. LBer.

CobOuparomue ¥ paccewBaronue JTUH3bL. ToHKas JuH3a. 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 HCTOUYHHKH.
VYcaoBust HaOMIOAEHUS MAaKCHMYMOB M MHHHMYMOB B HMHTEp()EpEHIIMOHHOU
KapTUHE OT JBYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakus ceera. AudpaxiyonHas pemérka. YciaoBue HaOII0ICHUS
[JIaBHBIX MAaKCMMYMOB TMpU TMAJEHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipu3zanus ceera.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHME: OYKH, JIyIIa,
doroanmapar, TPOEKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TUPPAKITMOHHAS PEUIETKA, TTOJIIPOU/I.

Jlemoncmpayuu

[IpsiMONMHEHHOE pacCIpOCTPaHEHUE, OTPAKEHUE M MPEJIOMIICHUE CBETA.
OnTtuyeckue mpuoOopBkI.

[TonHOoe BHyTpeHHEE OTpakeHue. Monelb CBETOBOA.

HccnenoBanue cBONWCTB M300paKEHU B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEIECKOIA.

Hab6monenue uaTepdepeHiium creTa.

Hab6monenne nudpakmum cBeta.

Habmronenne nucriepcuu cBeTa.

[TonyyeHune criekTpa ¢ MOMOIIbIO PU3MBI.

[Tomydenwue criekTpa ¢ MOMOIIbI0 AUGPAKITMOHHOW PEMIETKY.

Hab6ntoienre nosnsipuszanuu CBeTa.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

W3mepenune nmokasaresns MpeJoMIICHUS CTEKIa.

HccnenoBanue cBOMCTB M300paKEHUH B JIMH3AX.

HaGmronenue nucrnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH
['paHnnbl  OPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku. llocrynarsl
CIIEHHAIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPHAHTHOCTH MOZYJII CKOPOCTH
CBETa B BAKyyM€, IPUHIUI OTHOCUTEIbHOCTH DUHILITEIHA.
OTHOCHTENBHOCT  OAHOBPEMEHHOCTH.  3aMEMJICHHE  BPEMEHU WU
COKpaIllcHUE JJINHBI.
OHeprusi 1 UMIYJbC PEISATUBUCTCKOM YaCTHUIIbI.

JOKYMEHT MOZAMUCAH 3MEKTPOHHOM MOAMUCHIO
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CBs3p MacCchl C DHEPrU€ld M HUMILYJIBCOM PEJIATUBUCTCKOM YaCTHUIIBL.
DHeprus MmoKosl.

Pasznen 7. KBanroBas puzuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®oronsl. ®opmyna Ilnanka cBsizu sHepruu (OTOHA C €ro YacTOTOM.
DHeprus ¥ UMNyJbC GOTOHA.

OtkpeiTe U uccinenoBanue Gorodpdexra. Onbitel A. I'. Cronerosa.
3akonsl otorddexra. YpaBuenue JitHmrerina Ay dpororddexra. «Kpachas
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 BOJIOPOJIA.

BonnoBeie cBorctBa wyactun. Bomabel e bpouma. KopnyckymsaphHo-
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 siapa. OTKpbITHE
paanoaktuBHOCTH.  OmbITel  Pesepdopna 1o ompenesieHHio  cocTaBa
panuoakTUBHOro u3nmydeHus. CBoiicTBa anbga-, Oera-, raMMa-H3ITy4dCHHS.
Brnusinue paanoakTHBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA U HeTpoHa. Hykionnas monens simpa ['eitzendepra—
NBanenko. 3apsaa sapa. MaccoBoe uncino sapa. M3oronsr.

Anb(a-pacnaa. DJIEKTpPOHHBIM M TO3UTPOHHBIA OeTta-pacnaa. ['amma-
U3JIydeHUE. 3aKOH PaJIMOAKTUBHOIO pacmajia.

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

Snepnsble peakiuu. JleneHue u CUHTE3 €.

Snepnbiii peakrop. TepmosiaepHsiii cuHTe3. [IpobieMbl M MEPCIEKTHUBBI
SAIEPHON DHEPTETUKH. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPrETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOIIOICHUS ¥ PETHCTPAIIMN JIEMEHTAPHBIX YaCTHII.

JOKYMEHT MOZAMUCAH 3MEKTPOHHOM MOAMUCHIO
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@dyHaaMeHTanbHble B3auMOAECHCTBUA. EOMHCTBO (DM3HUECKOW KapTHUHBI
MHpa.

TexHuyeckne yCTPOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: JO3UMETD,
kamepa BuiibcoHa, sjiepHbIi peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CU€TYnK HOHU3HUPYIOIINX YaCTHII.

Yuenuueckuu sxcnepumenm, iabopamopuvie pabomul

HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (pOTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BuTuUs acTpoHoMHH. [IpukinagHoe ©W  MHUPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMMUHU.

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

ConHevyHas cucreMa.

Connue. Conneunass akTuBHOCTb. McTounuk sHepruu CosHIIA U 3BE3.
3BE3MIbI, UX OCHOBHBIEC XAPAKTEPUCTUKH. J(MarpaMma «CIEKTPaJbHBIN Kiacc —
CBETUMOCTb». 3BE3/bl IJIABHOW MOCIIEOBATEIILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JIJIs1 3BE3] TJIABHOW MOCJIEIOBATEIILHOCTH. BHYTpeHHEE CTpOCHUE
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Bomonuu 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 Xa0606ma. PazGeranue
ranakTuk. Teopus bosmpioro B3peiBa. PennkroBoe nsnyueHue.

MacirabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

Hab6monenus HEBOOPYKEHHBIM rJ1a30M Cc HCTIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUW N1 OMPEICICHUs] TIOJMOXKEHHUSI HEOECHBIX
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 HKOHOMHUYECKOW, TEXHOJIOIMYECKOM,
COLIMAILHOM W JTUYECKOW cdepax AESITeIbHOCTH YeNOBEKa, POJb M MECTO
GU3MKH W aCTPOHOMHHM B COBPEMCHHOW HAy4YHOW KapTHHE MHpa, POJIb
¢dusnueckoit Teopuu B GOPMUPOBAHUM MPEJCTaBICHUN O (HU3UUECKON KapTUHE
MHpa, MeCTO (U3NUECKOW KapTUHBI MHpa B OOIIEM psATy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEICTABICHUN O IPUPOE.

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 nonsimusi, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAYYHOI'O
MO3HAHMS: SIBJICHWE, HAy4YHbIA (haKT, TUIoTe3a, (pu3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, H3MEPEHHE.

Mamemamuxa: pelieHUE CHUCTEMBI YPABHEHUW, TPUTOHOMETPUUYECKUE
byHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKIMHA HA OCH KOOPAMHAT,
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CIIO)KEHHE BEKTOPOB, MPOM3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMI, TpPU3HAKH
MOI00Msl TPEYroJIbHUKOB, OMNpPEEICHUE IJIOMAAN IUIOCKUX (Uryp m odbeéma
TEIL.

buonoeus: dMeKTpUYECKHE SIBICHUS B JKHBOW MPUPOJAE, KOICOATCIBHBIC
JIBUKEHUS B KUBOM MPUPOAE, ONTHYECKUE SBJICHUS B >KUBOM MPHUPOE,
NENCTBUE PalUalli HA KUBBIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJCKYJ, KPHCTaUIM4ecKas CTPYKTypa
TBEPABIX TEJI, MEXaHW3Mbl OOpa3oBaHUsl KPUCTAJIMYECKONM  PELIETKH,
CIIEKTpaJIbHbIN AHAJIN3.

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

Texnonoeus: JMHUN DIIEKTPOIEpPENad, TCHEPATOp MCPEeMEHHOro TOKa,
3JICKTPOJBHUIaTe b, HHAYKIMOHHAS T€4b, Pajap, paauoNpUEMHUK, TEICBH30D,
aHTeHHa, TenedoH, CBY-neub, MpOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA,
COJIHEYHAast Oarapes.
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IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMDBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBocnne ydeOHOro mpenMera «Pu3nKa» Ha YpOBHE CPEIHETO OOIIETro
oOpazoBaHusi (0a30BbIi  YpPOBEHb) JIODKHO  OOECICUUTH  JIOCTHIKCHHE
CIICYIONINX JTUIHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX
PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIu4uHOCTHBIE pE3yJbTaThl OCBOEHHUS YydeOHOro mnpeamera «Duznkay
JOJDKHBI ~ OTpakaTb  TOTOBHOCTH M CIIOCOOHOCTh  OOYyYaroluXcs
PYKOBOJICTBOBAaThCS CPOPMUPOBAHHOW BHYTPEHHEM MO3UIMEH JIMYHOCTH,
CHUCTEMOH IEHHOCTHBIX OpPUEHTAIMil, MO3UTUBHBIX BHYTPEHHHUX YOEKICHU,
COOTBETCTBYIOIIMX TPATUIMOHHBIM LEHHOCTSIM POCCHUHCKOrOo O0OIlEecTBa,
pacIIMpEeHUEe KU3HEHHOI'O OIbITa W ONBITa JIEATEIIbHOCTH B IMPOLECCE
peain3alMy OCHOBHBIX HaIlpaBJIEHUI BOCIHUTATEIBHON NE€ATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMSA:

C(OPMUPOBAHHOCTh  TIPaXJAAHCKOM  TO3MIMHM  OOydaromerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOTI'O 4JIEHa POCCUICKOI0 OOIIECTBA;

NPUHATUE TPAJAUIMOHHBIX OOIIEYENIOBEUECKMX TI'YMAaHUCTUYECKUX U
JEMOKPAaTHYECKUX LIEHHOCTEH;

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

YMEHHE  B3aUMOJIEWCTBOBaTbh C  COLMAIBHBIMA  HMHCTUTYTaMH 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 CHUMBOJIAM, JOCTHKEHHSIM
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 [IEHHOCTH, B TOM YHUCJIE B
NEATENIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIA/a B MOCTPOCHUE YCTOMYUBOTO OYIYILIETO;

4) 3cTeTHYECKOr0 BOCIIHTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYAs 3CTETUKY HAy4dHOI'O
TBOPYECTBA, MPUCYLIETO (PU3NUECKON HAYKE;

5) Tpy10BOTr0 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 OOpa30BaHUIO U CamM0OOpa3OBaHUIO B
oOnacT PU3MKHU Ha TMPOTSHKECHUHU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIHUTAHMSI:
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c(OpPMUPOBAHHOCTh IKOJIOTMYECKON KYJIBTYphI, OCO3HAHHE TJI0OATBLHOTO
XapakTepa HKOJIOTHYECKUX MpoOIIeM;

IUIAHUPOBAHWE W OCYILECTBJICHHE JEHCTBUA B OKPYXKAIOIIEH Cpele Ha
OCHOBE 3HaHUS LNl YCTOMYUBOIO Pa3BUTHUS YEIIOBEUECTBA,;

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

7) HeHHOCTH HAYYHOT 0 TIO3HAHMSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHs GU3NUECKON HAYKU;

OCO3HAHME IEHHOCTH HAy4YHOW JesTeNbHOCTH, TOTOBHOCTh B IIpollecce
U3y4eHUs (U3MKA OCYIIECTBISATh MPOEKTHYID M MCCIIEI0BATEIbCKYIO
NEeSATENbHOCTh WHJIMBUIYAIIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Bba3oBble Jornueckue aeCTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTHM U TMPOTHUBOPEUUS] B pacCMaTpPUBAEMbIX
(bUBUYECKUX SBICHUSX;

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

BHOCUTb KOPPEKTHUBBI B JIE€ATEIbHOCTb, OIICHUBATh COOTBETCTBHUE
pEe3yJIbTATOB 1LIEJISIM, OLIEHUBATh PUCKH TMTOCIEACTBUIN NEATEIHbHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH PabOTy B  YCIOBUSAX peajIbHOTO,
BUPTYaJIbHOTO M1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBATh KPEaTUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HECHHBIX IMPOOJIEM.

Ba3oBrnle ucciiegoBarejILCKHe 1eHCTBYUA .

BIIQJICTh HAYYHOM TEPMHUHOJIOTHEHN, KIIOYEBBIMU MOHSATUSIMU U METOJIAMH
du3nyecKol HayKu;

BJIQJICTh  HaBBIKAMHM  Y4EOHO-HMCCIICIOBATEIILCKOM W IPOEKTHOMU
NESTENPHOCTH B 00MacT (U3UKH, CHOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITETLHOMY ~ TOMCKY  METOJOB  pemieHus 3amad  (U3HIECKOro
CoJIEpKaHusl, TPUMEHEHUIO PA3JIMYHBIX METOI0B MTO3HAHUSI;

BIIAJETh BHUJAMHU JEATEILHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpIIpETallii, NPEoOpa30BaHUI0 U TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYAIUsX, B TOM YHCJIE TIPH CO3IaHUHU YUE€OHBIX IIPOCKTOB B 00J1aCTH (DU3UKHU;

BBISIBJIATh TPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJU3UpPOBATH 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pPEIICHUs, HAXOJUTh apryMEHThI JUIsl JOKa3aTeJibCTBA
CBOUX YTBEP)KJCHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

aHAJIM3UPOBaTh TOJYYEHHBIE B XOJE PEIICHUS 3aJaudl pPe3yJbTaThl,
KPUTUYECKH OLIEHUBAaTh MX JOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHECHHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBbIE 3aJaul B 00pa30BaTEIbHOU
NEeSATeTbHOCTH, B TOM YHUCIIE TIPU U3YYEHUU (PU3UKU;

JIaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHUBATh TPHUOOPETEHHBIN OIIBIT;
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yMETh TMEpPEHOCUTh 3HaHHUS TO0 (U3NKE B MPAKTUUYECKYIO 00JacTh
KUBHEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC UJICH, MIPEIaraTb OpUTMHAIbHBIE TTOJIXOAbI U PEIICHUS;

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

Pa6ora ¢ undopmanmneii:

BJIQJICTh HABBIKAMM MOJy4YeHUs] MHPopManuu (PU3NUECKOro COAepIKaHUs
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEILHO OCYIIECTBIIATh MOUCK, aHATIU3,
CHUCTEMaTHU3alUI0 U WHTEPHPETAIUI0 UHPOPMAIIUU PA3IUYHBIX BUAOB U (HopM
Mpe/ICTaBJICHNUS,

OILICHUBATH JIOCTOBEPHOCTh UH(POPMAITUH;

UCIIOJIb30BaTh CPEACTBA WH(MOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTMH B  pEHIEHMHM  KOTHUTHBHBIX, KOMMYHHUKAaTUBHBIX U
OpPraHM3alMOHHBIX 337[a4 C COOMIOJACHUEM TpeOOBAaHUN SPrOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECypCOCOEPEIKEHNS, MPABOBBIX U ATHUYECKUX HOPM,
HOpPM MH(OPMAIIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUYECKOTO COACpPKAHUS B pa3M4YHbIX (opmarax c
yu4éTOM Ha3zHadeHWus WHGOpMAMM © I1IEJICBOM  ayAWTOPUH, BBIOWpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YATU3ALIUU.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:

OCYLLECTBJISATh OOIIEHHE Ha ypokax (U3MKM UM BO BHEYPOUHOMH
NEATEIIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(QIMKTHBIX CUTyallMd H CMAr4aTh
KOH(DITUKTHI;

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

IIOHUMAaTh U MCHOJB30BaTh  IPEUMYIIECTBA  KOMaHIHOW U
UHAUBUAYALHON pabOThI;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX NEHCTBUU C Y4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEM KaKI0T0O YieHa KOJUIEKTUBA,

IIPUHAMATh LEIU COBMECTHOW JIESATEIbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUSA IO €€ NOCTHUKEHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacrpenensiTe pojid C y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTb PE3yibTaThl
COBMECTHOM pabOThI;

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

npeajaratb HOBBIE IMPOEKTHI, OLEHUBATh WACU C IO3ULUU HOBU3HBI,
OPUTMHAIILHOCTH, NIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B Pa3IMYHBIX
CUTYAIUSX, IPOSBIISITH TBOPUECTBO M BOOOpakeHHE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIe YHUBepPcaAIbHbIE yUeOHbIE NelCTBUS
Camoopranmszanmus:

CaMOCTOSITEJIbHO ~ OCYHIECTBIIATH ~ MTO3HABATEIbHYIO  JEATEILHOCTh B
obmacti (U3UKM ©W  aCTPOHOMUH, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIC 3aa4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PELICHUS] PACUETHBIX M KAaUE€CTBEHHBIX
3a/1ay, TUIAaH BBIMIOJHEHUSI TMPAKTUYECKOW paldoThl € Y4YETOM HMMEIOIINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUI;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;
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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 TPOSIBICHHUIO SPYIUIIMA B 00JIaCTU
(U3MKM, TOCTOSHHO TOBBIIIATH CBOM OOpa30BATENbHBIA U  KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIN HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CHTYAIIHsIM, BHOCUTh KOPPEKTHBHI B ACSITEILHOCTD,
OLICHWBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BJIaJIeTh HABBIKAMU TIO3HABATENbHOW pediaeKkcun Kak OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTEIbHBIX MPOLIECCOB, HUX PE3YJIbTATOB H
OCHOBAHMU;

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

YMETh OLIEHWBATh PUCKM M CBOEBPEMEHHO NPUHHMATh PEHICHUs MO0 HUX
CHIKEHHUIO;

NPUHUMATh MOTHBBI U apryMEHTBHI JAPYTUX TpPU aHaIu3e pe3yNbTaToB
NEeSITeNbHOCTH;

MPUHUMATH ce0sl, MOHNMasi CBOM HEIOCTATKH M JOCTOMHCTBA;

NPUHUMATh MOTHBBI U apryMEHTBHI JPYrUX IpPU aHAIM3E PE3yJbTaTOB
JESITeIbHOCTY;

pU3HABATh CBOE MPABO M MPABO APYTHX Ha OMIHMOKH.

B mporecce 1ocTukeHust IMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUSI POTPaMMBbl
no ¢uszMKe sl YpOBHS CpeAHEro oOIIero o0pa3oBaHUS y OOy4YaOIIUXCS

COBEPIIICHCTBYETCS HMOIMOHATLHBIH WHTEILJICKT, IPEeIMOJIararoIuH
c(hOpMUPOBAHHOCTH:
CaMOCO3HAHHS,  BKJIIOYAMOIIETO  CHOCOOHOCTh  IMOHUMAaTh  CBOE

AMOITMOHAJILHOE COCTOSIHME, BHUJETh HAIPABJICHHUS pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM Cepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAHMSI, BKIFOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJEHHE, CIOCOOHOCTh aJalnTHPOBAaThCI K
OMOITMOHAILHBIM HM3MEHEHUSM ¢ TPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

AOMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMATh  3MOLMOHAIBHOE
COCTOSTHME JPYTHX, VyYWUTHIBATh €ro TPU OCYIICCTBICHUH  OOIICHMUS,
CIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMATIBHBIX ~ HABBIKOB, BKJIOYAIOIIUX CIHOCOOHOCTH  BBICTpPAWBATh
OTHOIIICHUS C APYTUMH JTIOABMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peliaTh
KOH(JIUKTBHL.

HPEIMETHBIE PE3YJIbTATDBI

K kxonny oO0yuyenus B 10 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH y 00 yJAIOLIUXCS YMEHHIA:
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JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHPOBAHUU
COBPEMEHHOM HAy4YHOH KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOMN AESITEINbHOCTHU JHOAEH;

YUUTHIBATh TPAHULBI NPUMEHEHUSI H3YyYEHHBIX (PU3HMUYECKUX MOJEIECH:
MaTepuajibHasg TOYKa, MHEpLUUaIbHAs CUCTEMa OTCcu€ra, aOCOJIOTHO TBEPIOE
TENO, WJCAJbHBIM a3, MOJEIH CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TEI,
TOUYEYHBIN 3JIEKTPUUYECKUN 3aps]l IPU pelieHuH GU3UYECKUX 3a/ad4;

pacno3HaBaTh (U3MYECKUE SIBJICHHS (MPOIECCh) U OOBSACHITH MX Ha
OCHOBE 3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPHUH CTPOCHHUS
BEUIECTBA U  JJIEKTPOJUHAMUKH: PABHOMEPHOE U  PABHOYCKOPEHHOE
OpSIMOJIMHEWHOE  JABWKEHUE, CBOOOJHOE TAaJCHHE Tel, JBMXKEHHE 0
OKPYXKHOCTH, HWHEpIUs, B3aumojencTeue Ten, auddysus, OpoyHOBCKOE
IBU)KEHHE, CTPOCHME JKUIKOCTEN U TBEPIBIX TEN, U3MEHEHHE 00bEMa Tel MpU
HarpeBaHuM (OXJIaXAEHHUH), TEIJIOBOE PAaBHOBECHE, MCIAPEHUE, KOHJEHCAlUs,
IJIABJICHUE, KpUCTAUIM3alus, KWUIEHHE, BIAKHOCTh BO3]yXa, IOBBILICHUE
NABJICHUS Ta3a IIPA €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBSI3b MEXKIY
napaMeTpaMy  COCTOSIHMSL Ta3a B H30IpOLEeccax, JJIEKTpU3alus  Tel,
B3aMMOJCHCTBHE 3apSAI0B;

OIMCBHIBATh MEXaHUYECKOE JIBUKEHUE, UCIIONb3YSl (PU3NUECKUE BETUUHHBI:
KOOpAMHATa, IyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CUIa,
UMITyJIbC ~ Teja, KHHETHYecKass dJHeprusi, IOTEeHUWalIbHas  SHEprus,
MexaHudeckass paboTa, MEXaHU4YecKass MOIIHOCTb; IPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3UUYECKUN CMBICT HCIOJNb3YyEMbIX BEJIUYMH, UX OOO3HAYCHUS U
€AMHUIBI, HAXOAUTh (POPMYJIbl, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY
C IPYTMMHM BEJIMYMHAMHY;

OIMCHIBATh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCTIONIb3Yysd (PU3MUYECKHe BEJIMYMHBI: JABJICHUE Ta3a, TeMIeparypa, CpemaHss
KHHETHYECKAsI SHEPrus Xa0TUYECKOTO JBUKEHUS MOJIEKYI,
CpPEIHEKBaAPAaTUYHAsl CKOPOCTb MOJEKYJ, KOJIMYECTBO TEMJIOTHI, BHYTPEHHSS
sHeprus, pabota raza, KOI(PPUIMEHT TMOJE3HOro JAEUCTBUS TEIJIOBOIO
JBUTATENsI; TPU ONUCAHUM TPABUIBHO TPAaKTOBaTh (U3UYECKUH CMBICIT
UCMOJb3YEMbIX BEIUYMH, WX OOO3HAUEHUS M €IUHUIbI, HaXOAUTh (HOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMU BEIMYUHAM;

ONKCHIBaTh  M3YyYEHHBIE  JJICKTPUYECKHE  CBOWMCTBA  BEUIECTBA U
ANEKTPUYECKHE SIBICHUS (TMPOLECCHI), HUCHONb3yd (PU3MUECKHE BETHMYUHBIL:
AIEKTPUUECKUH 3apsifl, dJIEKTPUUECKOE M0JIE, HAIPSKEHHOCTD NOJISA, TOTEHIUAI,
pa3HOCTh TMOTEHLMAJOB; MPU OMHMCAHWU NPABUIBLHO TPAKTOBATh (HU3MUECKUN
CMBICJI HCIIOJNb3YEMbIX BEJIMYUH, WX OOO3HAYEHUs W EIWHHULI; YKa3bIBaTh
(opMyJibl, CBSI3bIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIMUYMHY C JPYTUMHU
BEJIMYHHAMU;

aHATM3UPOBAaTh  (PU3MYECKUE TMPOIECCHl W SBICHUS, HUCIOJb3Ys
¢dbu3nyuecKkre 3aKOHbl W MPUHLMIIBLI: 3aKOH BcemMupHoro tsrotenus, [, I u III
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS MEXaHUYECKOW SHEpPruu, 3aKOH
COXpaHEHHUs] UMITYJIbCa, MPUHLMI CYNEPIO3UIMN CHUJI, IPUHLIUI PaBHOMPABUS
UHEPLUMAIBHBIX CHCTEM  OTCUYETa, MOJIEKYJISPHO-KUHETUYECKYID TEOPHIO
CTPOEHUS BEILIECTBA, T'a30BbI€ 3aKOHbI, CBSI3b CPEAHEH KMHETUYECKON SHEpruu
TENJIOBOIO JBUYKEHUS MOJEKYJ ¢ aOCOIIOTHOM TeMmepaTypoi, NEpBbI 3aKOH
TEPMOJMHAMHUKH, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apszaa, 3akoH Kyiona,
IIPU 3TOM Pa3inyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOe
BBIpQXEHUE U yCIIOBUS (TpaHUllbl, 00J1aCTH) TPUMEHUMOCTH;
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OOBSACHATH OCHOBHBIE TPUHLMIBLI JIEUCTBUS MalllMH, HTPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHUS UX 0€30MaCHOTO HCIOJIh30BaHUs
B [IOBCETHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI MO MCCICNOBaHUI0 (DU3UUECKUX SIBICHUN U
MPOLIECCOB C HCMOJIb30BAHUEM TMPSMBIX U KOCBEHHBIX M3MEPECHUH, MPU ITOM
dbopMmynupoBaTh TpoOJIEeMy/3a1ady M THUIIOTE3y Yy4eOHOro JKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJA0BaHUSI, MPOBOAUTH OIBIT U
dbopMyIMpOBaTH BHIBOJIBL;

OCYIIECTBIIATh MPSAMbIC U KOCBEHHBIC M3MEPEHUS (DU3MYECKUX BEIMYMH,
IpyU STOM BBIOMpATh ONTUMAIBHBIM CIMOCO0 HM3MEPEHHS M HCIOJb30BaTh
W3BECTHBIE METO/IbI OIIEHKHU MOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMH BEIUYUHAMU C
UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
bukcupoBaTh pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH (DPU3MYECKUX BEIIMYUH B
BUJIE TAOIUIT U TpadUKOB, IeTaTh BBIBOJBI 110 PE3YJIbTaTaM MCCIICIOBAHMS;

co0nroaaTh nMpaBuiia 6€30MaCHOr0 TpyAa MpY MPOBEICHUM HUCCIIETOBAaHUN
B paMKaX y4eOHOro 3KCIEePUMEHTa, Y4eOHO-HUCCIIEI0BATEIbCKON U MPOEKTHOM
NEATEIbHOCTA  C  WCMOJB30BAaHUEM  HM3MEPUTENBHBIX  YCTPOHMCTB
71a60paTOPHOr0 00OPYIOBAHMUS;

peliath pacy€THhIe 3a7aud C SIBHO 3a/laHHOM (PU3MYECKON MOJEIbIO,
WCIONb3Yys (PU3MYECKHUE 3aKOHbl U MPUHIMIBI, HA OCHOBE aHAJIM3a YCJIOBUS
3a/ladyu BBHIOMPATh (U3MUECKYIO MOJENb, BBIACIATh (U3HMUECKUE BEIUYUHBI U
dbopMybl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOJAUTH PAacUEThl U OIEHUBATH
pPEaTbHOCTD MOJTYYEHHOI0 3HaYeHUsI (PU3UYECKON BEJTMYUHBIL;

pemarb KaueCTBEHHBIE 3a/1auu: BBICTpanBaTh JIOTUYECKU
HEMIPOTUBOPEUMBYIO LIEMOYKY PACCYKIEHUM C OMOPOM Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SBJICHUS,

UCIIOJIb30BaTh ~ NPH  pEUIEHWHM  y4eOHBIX  3aJad  COBPEMEHHBIC
WH(OOpPMAIIMOHHBIE  TEXHOJOTHMH  JJIA  TIOMCKa, CTPYKTYPUPOBaHUSI,
UHTEpIpEeTallui U MPEJACTaBICHUs y4eOHOM U HAYYHO-TIOMYJISIPHOM
uHOpMaIMK, TOJYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHATM3UPOBATH MOTYIAEMYIO HH(DOPMAIIHIO;

MPUBOAUTH TPUMEPHl BKJAJa POCCUUCKUX U 3apyO0ekKHbIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE IMPOIECCOB OKPYKAIOIIETO MHpPA, B
pa3BUTHE TEXHUKH M TEXHOJOTH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS M0 (PU3HKE B MOBCEIHEBHOU KU3HU
g obecrieyeHus 0€30MacHOCTH Mpu  oOpalieHud ¢ mOpudbopamMu U
TEXHUYECKUMHU YCTPONUCTBAMH, TSI COXPAHCHHS 3I0POBbSI U COOMIOACHUS HOPM
AKOJIOTMYECKOT0 MOBEJICHUS B OKpYXKaIoUIeH cpee;

paboTarh B TpPYMNNE C BHINOJIHEHUEM Pa3JIMYHBIX COIMATIBbHBIX POJIEH,
IJIAHUPOBATh pabOTy TPYIIIBI, PAMOHATBHO pacCHpenessaTh OO0S3aHHOCTH U
IUTAHUPOBATh  JICATENILHOCTh B  HECTAaHAAPTHBIX CHUTyallUsX, aJeKBaTHO
OLICHUMBATh  BKJAJ  KaXJOr0 W3 YYaCTHUKOB TpyHIbl 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 MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B MPAKTUYECKON NEATEIbHOCTH JIFOJEH, IIETOCTHOCTh U €IMHCTBO
(bu3nuecKol KapTUHBI MUPA;
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VUUTHIBATh TPAHUIBI MPUMCHCHHSI H3YyYEHHBIX (U3HMYCCKUX MOJICICH:
TOYCUYHBIN DJCKTPUYCCKUN 3apsii, Jyd CBETa, TOYCYHBIM HCTOYHHK CBETA,
sJiepHas MOJIEJIb aTOMa, HYKJIIOHHAs MOJEJb aTOMHOIO sijpa MpU perIeHUU
(u3nuecKux 3aay;

pacno3HaBaTh (U3MYECKUE SIBJICHHS (MPOIECCh) U OOBSACHITH MX Ha
OCHOBE 3aKOHOB OJJICKTPOJMHAMHUKHA W KBAHTOBOW (PU3MKHU: DIIEKTpUYECKas
IIPOBOJAMMOCTD, TETUIOBOE, CBETOBOE, XMMHUYCCKOE, MAarHUTHOE JIEHCTBUS TOKa,
B3aMMOJICHCTBAEC  MArHWTOB, OJJICKTPOMarHWUTHAs  WHAYKIHS, JCHCTBUE
MarHUTHOTO TIOJII Ha TPOBOAHUK C TOKOM MW JIBIDKYIIHMICS  3apsi,
AJICKTPOMAarHUTHBIC KOJICOAHHMS W BOJHBI, MPAMOJIIMHEHWHOE pPACIpPOCTPAHCHHE
CBETa, OTPAXKEHHUE, NIpeioMIIeHHe, HHTepdepeHIus, TUdpaKiusa U ToJsIpru3aIus
cBeTa, mucnepcus cBera, ¢porodaekrpuueckuid 3¢ ekt (pororddekr), cBeToBOEC
JaBJ€HHE, BO3HMKHOBEHUE JIMHEWYaTOro CIEKTpa aroMa BOJOpOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

OINMMCHIBATh M3YYCHHBIC CBOWMCTBA BEIIECTBA (DIEKTPUUCCKUE, MATHUTHBIE,
ONTUYECKHE,  JJEKTPUUECKYIO  MPOBOJMMOCTh  PA3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIEC SBJICHUS (MPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUYUHBI:
AIEKTPUYECKHI 3apsili, CUjla TOKA, SJICKTPUUYECKOE HAMPSIKEHHUE, IEKTPUIECKOE
CONPOTUBJICHHE, PA3HOCTh IOTEHIMAJIOB, SJEKTPOJBIKYIIAs cujia, paborta
TOKa, HWHIYKIMS MAarHUTHOrO 1ojs, cuia Awmmnepa, cuia Jlopenua,
WHIYKTUBHOCTh KATYIIKH, JHEPTHsl DJIEKTPUYECKOTO W MAarHUTHOTO TIOJICH,
NEPUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsi/i U CUJia TOKA B
IpoIecCe TapMOHMYECKHX  JJIGKTPOMAarHUTHBIX  KojieOaHuM, (OKyCHOE
PacCTOSTHME W ONTHYECKasl CUJIa JIMH3bI, PH OIMMMCAHWH MPABIIIBHO TPAKTOBATH
(bu3MUeCcKuil CMBICI HCIOJb3yeMbIX BEIMYMH, UX OOO3HAYEHUS W EIUHUIIBI,
yKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (U3MUECKYIO BEITUYUHY C
JIPYTUMU BETHYHMHAMM;

ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS M IMPOIIECCHI, HCMOIb3Ys
dusznyueckre BEIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JUIMHA BOJIHBI U
4acToTa CBETa, DHEPrHs W WMITYJIbC (OTOHA, TEPUOJ MONypacraga, dHEPrHus
CBSI3M aTOMHBIX SJIep, MPU OMUCAHWUW TPABWIBHO TPAKTOBATh (PU3NUECKUIA
CMBICIT HCIIONB3YEMBIX BEIWYWH, WX OOO3HAYEHWsS W CIWHMIIBI, YKa3bIBaTh
(GbopMyIBl, CBS3BIBAIOIINME JaHHYIO (U3WYECKYI0 BEIMYUHY C JPYTUMHU
BEJIMYMHAMHU, BBIYUCIIATH 3HaUCHNE (DU3MYECKON BEIMYUHBI,

aHATM3UPOBATh  (U3MYECKUE TPOIECChl W SBICHUSA, HCIOJIb3YS
¢du3nuecKkre 3aKOHbl U MPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCIEI0BATEIBLHOTO U
MapajlJIeIbHOTO COSMMHEHHS TPOBOMHUKOB, 3akoH Jlxkoyms—Jlenma, 3akoH
AJIEKTPOMArHUTHOM WHAYKIMH, 3aKOH TMPSAMOJIMHEHHOTO pPaCcIpOCTpaHEHUS
CBETa, 3aKOHBl OTPAKEHUSI CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHEHHUE
OuiHmTeHa 1 poTodPdexTa, 3aKOH COXpaHEHUSI FHEPTUU, 3aKOH COXPaHEHUS
UMITYJIbCa, 3aKOH COXPAaHEHHUS SJICKTPUYECKOTO 3apsija, 3aKOH COXpaHEHUS
MacCOBOT'0 YHCIIa, MOCTYJIaThl bopa, 3aK0H palioaKTUBHOTO pacmaaa, Mpyu 3TOM
pa3nuyaTh CJOBECHYIO (OpPMYIHMPOBKY 3aKOHa, €ro MaTeMaTHYeCKOoe
BBIPQXEHUE U yCIIOBUS (TpaHULlbl, 00J1aCTH) TPUMEHUMOCTH;

ONpEAeNATh HAmpaBJICHUE BEKTOpa WHAYKIIMM MArHUTHOTO  TOJIA
IIPOBOTHHMKA C TOKOM, CHJIBI AMmTiepa u cuiibl JlopeHIa;

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

BBITIOJTHATH JKCIEPUMEHTHI 10 HWCCJCIOBAHHMIO (DU3UYCCKUX SBICHUN W
IIPOIIECCOB C HCIIOJb30BAHUEM NPSIMBIX W KOCBECHHBIX M3MEPEHUMA: TIPH ITOM
dbopmynupoBaTh mpobieMy/3amady W THUIOTE3y Yy4eOHOrO0 SKCIEPUMEHTA,
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coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO O00OpYAOBaHUs, MPOBOIUTH OMBIT U
bopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBIIATh MPAMbICE U KOCBEHHBbIC M3MEPEHUS (DU3MUECKUX BEIUYUH,
P OTOM BBIOMPATH ONTHUMAIBHBIA CHOCOO0 W3MEPEHHs] W HCIOJIb30BaTh
W3BECTHBIC METOJIBI OIICHKHU TOTPEITHOCTEH N3MEPEHUN;

UCCIIeIOBAaTh 3aBUCUMOCTH (PU3UYECKUX BEIUYMH C HCIIOJIb30BaHUEM
INPSIMBIX WU3MEPEHHI: TP 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCHPOBATH
pe3yabTaThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYHH B BUAC TAOIUI] U
rpauKoB, 1emIaTh BHIBOJBI IO pe3yJIbTaTaM UCCIICOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOr0 TpyAa P MPOBEACHUU UCCIIETOBAHUM
B paMKax y4eOHOro dKCIEepUMEHTa, y4eOHO-MCCIEeA0BATeILCKON U MPOCKTHON
NESTENbHOCTA  C  WCIOJb30BAHUEM  U3MEPUTENBHBIX  YCTPOMCTB U
71a60paTOPHOrO 00OPYIOBAHUS;

peliath pacy€THbhIe 3a7aud C SBHO 3a/laHHOM (PU3MYECKON MOAEIbIO,
UCIONb3Ysl (PU3MYECKUE 3aKOHBl M TMPHUHIMIIBI, HA OCHOBE aHajIM3a YCIOBHUS
3a/la4yu BBIOMPATh (PU3UUECKYIO MOJENb, BBIACIATh (PU3HUECKUE BEIMYUHBI U
dbopMynbl, HEOOXOAUMBIE ISl €€ PEelIeHUs], TPOBOAUTH PACUEThl U OLIEHUBATh
peaTbHOCTD MOJIYYEHHOTO 3HAUYCHUS (PU3HUECKO BEIMYMHBL

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

UCIIOJIb30BaTh ~ MpPH  PEIIEHWHM  Y4eOHBIX  3a/Jad  COBPEMEHHBIC
UH(OpPMAIIMOHHBIE  TEXHOJOTMM  JJIA  TIOUCKa, CTPYKTYpPUPOBaHUS,
WHTEpHOpeTallid W TPEICTaBICHUS y4eOHOM ®W  HAYYHO-TIOMYJISIPHOMN
uHopMaIMK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOTYYAEMYIO HH(DOPMAIIHIO;

OOBSCHATh TPHHITUIBI JACHCTBUS MAaIllMH, NPUOOPOB W TEXHUYECKHUX
YCTPOKMCTB, pa3nu4arh yCIOBUS HMX O€30MaCHOrO  HCIOJB30BAHUS B
MOBCEJHEBHOMN KU3HU;

MPUBOJIUTH TPUMEPHI BKJAJAa POCCHHUCKUX W 3apYOCIKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIETO MHPA, B
pa3BUTHE TEXHUKH M TEXHOJIOTH;

UCTIOIb30BaTh TEOPETUUECKHE 3HAHUS 110 (U3MKE B TIOBCETHEBHOM KU3HU
g obecrieyeHus 0€30mMacHOCTH Mpu  oOpamieHud ¢ mOpudbopamu U
TEXHUYECKUMHU YCTPONUCTBAMH, TSI COXPAHECHHS 3[I0POBbSI U COOMIOACHUSI HOPM
AKOJIOTMYECKOr0 MOBEICHUS B OKpYKaIOIeh Cpelie;

paboTaTh B TPYIIEe C BBHINOJHEHUEM pPA3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PadOTy TPYIIIbI, PAMOHAIBHO PACHpeneNiiaTh OOs3aHHOCTU U
IUTAHUPOBATh  JIEATENILHOCTh B  HECTAaHAAPTHBIX CHUTyallusiX, aJeKBaTHO
OIICHMBATh BKJIQJ KaXJOT0O W3 YYaCTHUKOB TPyNIbl B  pEIICHUE
paccMatpuBaeMoit poOJIEMBI.
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TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHoBaHue Koan4yecTBO 4acoB
Ne DJieKTpOoHHbIE (LM poBbIe)
pa3iejioB U TeEM KonTtpoibHbie IIpakTnuyeckue
n/n Bcero oOpa3oBaTejibHbIE PeCypPChI
nporpaMmal padoThI padoThbI
Paznen 1. PUBUKA U METO/Ibl HAYUHOI'O ITIO3HAHUSA
®du3uka 1 MeTOJIBI but6mmoreka [JOK
11 2
HAay4YHOTr O TO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmmoreka [IOK
21 Kinevatiia 10 1 9 https://m.edso0.ru/7f41bf72
bu6moreka [JOK
22 Auramnia 29 1 28 https://m.edso0.ru/7f41bf72
3aKOHBI
2.3 COXpaHEHMS B 6 1 1 bubmotexa [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro no paznery 45
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA
OCHOBBI
31 MOHCKYJI}IpHOU- 1 L 13 BI/I6J.]I/IOTCKa [HOK
KHUHETHUYeCKOU https://m.edso0.ru/7f41bf72
TCOPHH

[IOKYMEHT MOAMWUCAH 3MIEKTPOHHOW MNOANMUCHIO

'mmHasusa (LIO) r. CyBopoBa, MBOY, banaliosa TaTbsHa BuktopoBHa

16.11.23 08:24 (MSK)

MpocTtas noanucb



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

39 OCHOBBI 10 9 bubmmoreka [IOK
' TEPMOIAUHAMUKHU https://m.edso00.ru/7f41bf72
ArperaTHsle
33 COCTOSIHUS 5 3 bu6moreka [JOK
' BemrecTtsa. Ma3oBbIC https://m.edsoo.ru/7f41bf72
MIePEXOIbI
Hroro no pazneny 29
Paznen 4. JJIEKTPOAUHAMMUKA
but6moreka [JOK
41 IIEKTpOCTATHIA 10 ! https://m.edsoo.ru/7f41bf72
ITocTostHHBIN
49 ANEKTPUYCCKUHN TOK. 1 13 bu6motexa [IOK
' Toku B pa3aIM4HBIX https://m.edso0.ru/7f41bf72
cpenax
Hroro no paznemy 24
Pe3epBHOE Bpemst 2
OBILIEE KOJIMYECTBO
YACOB I10 102 83
I[MPOT'PAMME
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11 KITACC

HauMeHoBaHue KoaunuyecTBo yacoB
Ne JaekTpoHHbIE (P POBHIE)
pa3ie/ioB U TemM KonTposabHbie IIpakTHyeckue
n/n Bcero o0pa3oBaTebHbIE PeCypPChI
NpOorpaMMbl padoThI padoThI
Paznen 1. JIEKTPOJUHAMMUKA
MarzuTtHoe€ IoJIE. BuG 10K
HOIMoTEKA
1.1 )
fICKTpOMartuTHai 4l 2 38 https://m.edsoo.ru/7f41c97c
WHIYKIAS
Uroro no paszneny 41
Pasnea 2. KOJIEBAHUS U BOJIHBI
MexaHnuyecKue u
2.1 DJIEKTPOMArHUTHEIE 9 1 6 bubmotexa LIOK
’ P https://m.edsoo.ru/7f41c97c
Koe0aHus
MexaHuyeckue u
2.2 DJIEKTPOMArHUTHBIE 5 1 4 Bubmmorexa OK
' p https://m.edso00.ru/7f41c97¢c
BOJIHBI
bub6muorexa IIOK
23 Onmka 14 1 13 https://m.edso00.ru/7f41c97¢c
Wroro mo pazgeny 28

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBEBI ceIHAILHON
3.1 TEOPHUH
OTHOCUTEIBHOCTH

bu6morexa IIOK
https://m.edsoo.ru/7f41c97c
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Uroro no pazneny 4
Pasnen 4. KBAHTOBAS ®U3UKA
41 DJeMeHThl KBAaHTOBOH 6 L 5 bu6moreka [JOK
' ONTHKH https://m.edsoo.ru/7f41c97¢
bubmorexa [IOK
4.2
Crpoctne atoma 4 0 4 https://m.edsoo.ru/7f41c97c
bubmoreka [IOK
4. A
3 TOMHOS JAPO S 0 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU
51 DJIEeMEHTBI aCTPOHOMHH - 0 4 bubmmoreka [{OK
' U acTpopu3uKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o06maromee 4 0 4 bub6munorexa IJOK
' MIOBTOPEHHUE https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 102 5 36
YACOB I10 ITPOT'PAMME
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ITIOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
N KoauyecTBo yacoB DJIeKTPOHHbBIE
o
; Jara uudposbIe
n/ | Tema ypoka Kontpoabnbie IpakTuyeckue
Bcero U3y4eHHs o0pa3oBaTe/bHbIE
I padoThI padoThI
pecypcbl
dusnka — HayKa O MPUPOJE. bubmotexa [JOK
1 Hay4unbie MeTO/1bI TO3HAHUS 1 0 1 https://m.edsoo.ru/ff0c32e
OKpPYXKaIoIIero Mupa 2
Posb 1 MmecTo Qpu3uku B
OPMHPOBAHUH
g)o;) eMpeHHOIZ HAay4HOUI bubmorexa HOK
2 P Y 1 0 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MHPA, B 5
MPAaKTAYECKON e TEILHOCTU -
110 (S7
MexaHHYeCKOe ABMKCHHE.
OTHOCHUTENBHOCTD bu6mmoreka [JOK
3 MEXaHUYECKOT O JIBH)KCHUS. 1 0 1 https://m.edsoo.ru/ff0c350
[Tepemenienue, CKOPOCTb, 8
YCKOPEHHE
PABHOMEDHOE bubmioreka [IOK
4 p . 1 0 1 https://m.edsoo.ru/ff0c362
NPSIMOJIMH EWHOE IBUYKCHHE 0
5 3aKOH CJIIOKEHHSI CKOPOCTEH. 1 1
PaBHOYyCKOpEHHOE 1 1 bubmoreka LIOK
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MPSMOJIMHEWHOE JIBUKEHHU € https://m.edsoo.ru/ff0c372
e
7 Pentenune 3amau Ha 1
ypaBHenue PIT/I.
CB00OOIHOE IaicHUE. bu6mmoreka [JOK
8 YckopeHue cBOOOIHOTO 1 https://m.edsoo.ru/ff0c39c
MageHUs [¢
KpuBosnHeitHoe qBUXKEHNUE. bubmmoreka LIOK
9 JIBi>xeHre MaTepHalbHOU 1 https://m.edsoo.ru/ffOc3ad
TOUYKU 10 OKPY’KHOCTH a
JlabopaTopnas pabora
10 Nel"U3yuenue nBuxkeHus 1
TeJa o OKPYKHOCTH."
11 Pemenue 3amau. 1
12 KonTtponbshas pabota no 0
teMe "Kunematuka."
Macca Tena. Cuna. [puHiun
cyrepno3unuu cui. Bropou bubmorexa IIOK
13 ynep ' P 1 https://m.edsoo.ru/ff0c3be
3axkoH HproTOHA 114 8
MaTepHaJIbHOU TOUYKHU B
[TpuHIUIT OTHOCUTEITBLHOCTH
T'amumnes. UneprnmanbHbIe bubmrorexa ITOK
14 ' p . 1 https://m.edsoo.ru/ffOc3be
cuctemsl orcueTa. [lepBbii 3
3akoH HrroTona =
IIpuHnun cyneprno3unuun
15 pHUHLL yuep 1 1
CHIJI.
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Tperuu 3akoH HproToHa 1u1s bubmorera IIOK
16 P 1 https://m.edsoo.ru/ff0c3be
MaTepuaIbHBIX TOYEK 3
Pewenne 3anau Ha
17 IIPUMEHEHUE 3aKOHOB 1
Hprorona.
Cuiel B
18 npupoje.l paBuTannoHHbIC 1
CHJIBI.
3aKOH BCEMUPHOTO
TsaroreHus. Cuia TsHKecTu bubmorexa [TOK
19 ’ ' 1 https://m.edsoo.ru/ff0c3d0
ITepBas kocMu4eckas 0
CKOPOCTh -
20 Pemenue 3anay. 1
Cuna ynpyroct. 3aKoH bubmorexa TIOK
21 YIPYTOCHH. 1 https:/m.edsoo.ru/ff0c3el
I'yka. Bec Tena 3
Cuna tpenus. Koapdunuent
Tpenus. Cuna bubmmoreka LIOK
22 COIIPOTHUBJICHUSI TIPH 1 https://m.edsoo.ru/ff0c3f7
JBUKCHHUHU TeJla B )KUKOCTH 6
WM rase
nabopaTopHas pabora
23 No2"U3mepeHue keCTKOCTH 1
MPY>KUHBIL."
24 ITocrynarensHoe 1 bubmoreka LIOK
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BpalllaTeJIbHOE JBU)KEHUE https://m.edsoo.ru/ff0c41a
abCOJIOTHO TBEPOrO TENA. 6
MowmenT cuibl. [1ne4o cusl.
VYcnoBust paBHOBECHS
TBEPAOTO TEJIA
95 KonTtponsnas padora Ne 2." 0
Jnaamuka."
Nmnynsc maTepranbHON
TOYKH, CUCTEMBI Eu6 OK
nOIMoTeKA
MaTepUalibHbIX TOYEK. 1
26 ViMnyise cubt, 3aKon 1 https://m.edsoo.ru/ff0c43d
’ 6
COXpaHEHUSI UMITYJIbCA. -
PeakTuBHOE ABUXXEHUE
PaGoTa 1 MOIITHOCTB CHJIBI.
Kunernueckas sneprus bubmoreka IJOK
27 MaTepHaJbHONW TOYKH. 1 https://m.edso0.ru/ff0c450
Teopema 00 usmMeHeHUN 2
KHHETUY €CKOI SHEPT U
[TorenunanbHas SHEPrusl.
[TorenunanbHas SHEpPrus Eu6 OK
. noIMoTEKA
ynpyro aehopMHUPOBaHHON 1
28 I 1 https://m.edsoo.ru/ff0c461
npykuHbl. [loTeHInanpHas
a
SHEPrus Teja BOJIM3H -
MMOBEPXHOCTH 3eMJIU
IlorenunansHbIC U bu6mmoreka [JOK
29 HEMOTEHIIMATbHBIC CHUIIBI. 1 https://m.edsoo.ru/ff0c478
CBs13b pabOTHI c
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HEMOTEHIMATbHBIX CHII C
U3MEHEHUEM MEXAHUYECKOU
SHEPIr'ur CUCTEMBI TeJl. 3aKOH
COXPaHEHUSI MEXaHUYECKOU
SHEPruu

30

JlabopaTopHas pabora
«HccnenoBanue cBsA3U
paboThI CUIIBI C U3MEHEHUEM
MEXaHUYECKOU HEPruu Tella
Ha MPUMEPE PaCTHKEHUS
PE3UHOBOI0 KIyTa

31

Pemenue 3agau.

32

Kontponbhas pabota no
Teme «Kunemarunka.
JnHamuka. 3aKOHbI
COXpPaHEHHS B MEXaHUKE)

bu6mmoreka [JOK
0 https://m.edsoo.ru/ff0c4b7
4

33

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUY €CKOU
Teopun. bpoyHoBckoe
newkenue. uddysus

bubmioreka [IOK
1 https://m.edsoo.ru/ffOc4dc
2

34

Xapakrtep IBUXKCHUS U
B3aUMOJICHCTBUS YaCTHUI]
BemecTsa. Monemu
CTPOEHHUS Ta30B, KUIKOCTEN
U TBEPIBIX TEIl

35

Pemenne 3agau.
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36

Macca MoeKy!I.
KonunuectBo BemiecTna.
[Tocrosinnas ABorajpo

37

TennoBoe paBHOBECHE.
Temnepartypa u eé
n3Mmepenue. [lkana
temnepartyp Llenscus

38

Wneanvubiii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fd
e

39

Pemenne 3agau.

40

AOcoimoTHas TeMIeparypa
Kak Mepa CpeJHei
KMHETHY E€CKOW SHEPTrUH
JIBUKEHUS MOJIEKYII.
YpaBuenue MeneneeBa-
Knanelipona

bu6moreka [JOK
https://m.edsoo.ru/ff0c511
e

41

Ponb 3kcnepumenTa B
TCOPHUH B IIPOLIECCE
MIO3HaHUs NpUPOAbl. ONbIT
[Irepna.

42

3akon JlampToHa. I'a30BEIE
3aKOHBI

43

Pemenne 3agau.

44

JlabopaTopnas pabora
«HccnenoBanue
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3aBUCUMOCTH MEXIY
rapaMeTpaMH COCTOSTHUS
Pa3pEeKEHHOT O Ta3ay
N3ompoueccsl B naeaabHOM bubmmoreka LIOK
45 rase u ux rpaduaeckoe 1 https://m.edsoo.ru/ff0c570
NIpECTaBICHUE €
Hacrwimennsiii u
HEHACBIICHHBIN
46 napbl.3aBUCUMOCTh 1
JaBJICHUS HACBIIIICHHOIO
napa oT TeMIepaTyphl.
47 BrnaxxnocTs Bo3myxa. 1
BHyTpenHsis 3Heprus
TEPMOJMHAMUYECKON
CHCTEMBI H CITOCOOBI €€’
n3meHeHns. KomuaecTro bubmrorexa ITOK
48 1 https://m.edsoo.ru/ff0c595
TETIOTHI U padoTa. 5
BuyTtpennss sHeprus B
OJTHOQTOMHOTO HJI€aIbHOIO
rasa
bubmioreka [IOK
49 Buas! Tenmonepenauun 1 https://m.edsoo.ru/ff0c5c3
6
VY enbHas TEMI0EMKOCTh
pemectBa. KomaectBo bubmorexa HOK
50 1 https://m.edsoo.ru/ff0c5¢3
TEMJIOTHI IPU 5
TerJionepeaaye.
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https://m.edsoo.ru/ff0c5c36

AnunabaTHBIN TIpoIIecce
[TepBblii 3aKk0H
51 TEPMOJUHAMUKH U €0 1 bubmmoreka [IOK
MIPUMEHEHUE K https://m.edsoo.ru/ffOcSefc
M30IpoIIeccam
HeoOpaTtumocTts npouecco bubmmorexa LIOK
52 B nipupoze. Bropoii 3akoH 1 https://m.edsoo.ru/ff0c623
TEPMOJAUHAMUKH 0
. bubmioreka [IOK
ITpunnmn aevicteus u KI1
53 PHHIL N 8 a 1 https://m.edsoo.ru/ff0c600
TETLIOBOM MaITHBI "
54 Huxn Kapuo u ero KITJ] 1
55 DKoNoruueckre mpodIeMsl 1
TEMJI0HEPT €TUKHU
O06o006maromuii ypok bu6mmoreka [JOK
56 «MonexynsipHasi pu3UKa. 1 https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJITMHAMUKIY 8
57 Pewenne 3anauy. 1
Kontponbshas pabota no
bu6mmoreka [JOK
teme «MomnekynspHas
58 0 https://m.edsoo.ru/ff0c6a5
¢uznka. OCHOBBI 0
TEPMOIUHAMUKU -
[TapoobOpa3zoBanue u bubmotexa [JOK
59 KOHJeHcalus. Vicnapenue u 1 https://m.edsoo.ru/ff0c63b
KHIICHHE 6
60 AGcomoTHAs 1 1 bubmotexa [JOK
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
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OTHOCHUTENBHAS BIAKHOCTD https://m.edsoo.ru/ff0c64d
BO3yxa. HacelleHHbIii iap 8
TBépnoe Temno.
Kpucrammueckue u
amopHbIe Tena. bubmmorexa [IOK
61 AHUM30TpOIHSI CBOMCTB 1 https://m.edsoo.ru/ffOc65f
KpucTaios. Kuakue 0
kpucTajibl. COBpeMEHHbIE
MaTepUaTbl
IImaBnenue n
KpUCTAIIN3anusg. Y aeapHas Bubmorexa HOK
62 P ’ 1 https://m.edsoo.ru/ff0c670
TEIJIOTA I1JIaBICHU. 3
CyOnuManus -
YpaBHEHNE TEIIOBOT'O bubmorexa HOK
63 P 1 https://m.edso0.ru/ff0c682
bananca 0
64 Penrenue 3amau. 1
DNEeKTpU3aIus Tell.
DnexTpuuecKuu 3apsaa. JBa Bubmrorexa IJOK
65 P pAt 1 https://m.edsoo.ru/ff0c6bc
BH/JIA DJICKTPUYECKUX c
3apsa0B -
IIpoBOmHUKHY, TUATICKTPUKH
I/IiOJ‘I Ir[1 OBOI[?II/IKI/I 3§KOH bubmmorexa LIOK
66 yrp ' 1 https://m.edsoo.ru/ffOc6bc
COXpaHEHHS AIEKTPUUECKOTrO c
3apsana B
buo OK
67 B3anmonencTBue 3apsiaoB. 1 htI:[Isz'I/I;;T:(;(;)?ru IFOCBCe
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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3akoH Kynona. Toueunbid 4
AIEKTPUYECKUH 3apsij
Pemrenue 3aga4 Ha 3aK0H
68 1
Kymona.
Hanpsx€HHocTb
JIEKTPUYECKOT0 MOJIS. bubmmorexa LIOK
69 [IpuHIMI cynepno3uuuu 1 https://m.edsoo.ru/ffOc6df
AIIEKTPUYECKUX MOJIEH. 2
JIvHMY HanpsHKEHHOCTH
70 Pemrenne 3amauq. 1
Pabora cun
bu6moreka [JOK
3JIEKTPOCTATUUECKOTO TOJIS.
71 1 https://m.edsoo.ru/ff0c6f0
Ilorennmain. Pasnocts 0
MOTCHINAJIOB -
IloTeHMManbHOCTH
3IEKTPUY ECKOT O
79 nons.Ilorenuman .Pa3zHocTh 1
MOTEHINANOB.CBSI3b MEXKY
HaIpsKEHHOCTHIO TOJISA U
HaIpsKECHHEM.
[IpoBOAHUKHN U AUDIEKTPUKHI
bubmioreka [IOK
B 3JIEKTPOCTATUUECKOM TI0JIE.
73 1 https://m.edsoo.ru/ff0c701
Jusnextpruueckas 3
IIPOHULIAEMOCTh -
74 DIIEKTPOEMKOCTb. 1 bubmotexa [JOK
Konnencarop https://m.edsoo.ru/ff0c712
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6

75

DIIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCaTopa. DHeprus
3apsKEHHOTO KOHJIEHCAaTOpa

bu6mmoreka [JOK
1 https://m.edsoo.ru/ff0c72c

0

76

Pemenne 3agau.

77

[IpuHIMD AelicTBUS U
MIPUMEHEHUE
KOHJICHCaTOPOB,
KOIMPOBAIBHOTO aIapaTa,
CTPYHHOIO IPUHTEPA.
DJIEKTPOCTATHYECKAS
3amuTa. 3a3eMIIeHIe
ANEKTPONPHOOPOB

78

JlabopaTopHas pabora
"U3mepenne
3IEKTPOEMKOCTH
KoHJieHcaTopa"

79

IToaroroBka K KOHTPOJILHOU
paborTe.

80

KonTtponbshas pabota
"JnekTpocraTuka."

81

Perenue 3agay.

82

DNEKTPUICCKUI TOK,
YCIIOBHUS €T0
CYILIECTBOBAHMSI.
ITocrosanuLI TOK. CHa
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Toka. Hanpsixenue.
Comnportusnenue. 3akoH Oma
JUISL y4acTKa Ienu

83

ITocnemoBaTenpHOE,
napajjieiabHOe, CMEIIaHHOE
COEAMHEHHE TPOBOAHHUKOB.
JlaGopaTtopHas pabora
«M3y4eHne CMEIaHHOr O
COEAMHEHMSI PE3UCTOPOBY

bu6mmoreka [JOK
1 https://m.edsoo.ru/ff0c74f
0

84

Pabora 1 MoIIHOCTD
3JIEKTPUYECKOT O TOKA. 3aKOH
Jxoynsi-Jlenna

bubmioreka [IOK
1 https://m.edsoo.ru/ff0c783
8

85

3akon Oma Jy1s MOJIHOM
(3aMKHYTOI1) 2JIEeKTPUYIECKOU
uenu. KopoTkoe 3aMbIkaHueE.
JlabopaTopHas pabora
«3mepenne 3/1C
HMCTOYHHKA TOKA M €T0
BHYTpPEHHETO
COIIPOTHUBJICHHSI»

bu6mmoreka [JOK
1 https://m.edsoo.ru/ff0c7ae
0

86

Pemenne 3agau.

87

KOHTpOJIbHas paboTa 1o
TeMe " 3aKOHBI IIOCTOSIHHOI'O
TOKa."

88

DneKkTpoHHas NPOBOAUMOCTD
TBEPABIX METAILIIOB.
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3aBUCHUMOCTEH

COIIPOTHUBJICHUA MCTAJIJIOB OT

TEeMIIepaTyphl.
CBepXImpoBOIUMOCTh

89

DJIEKTPUYECKUH TOK B
BakyyMme. CBoHCTBa
JIEKTPOHHBIX ITyYKOB

90

[lonynpoBonHUKH, UX
COOCTBEHHAsI U IPUMECHAS
npoBOAUMOCTb. CBOMCTBA
p—n-nepexona.
ITonynpoBoAHUKOBEIE
pUOOPHI

bubmioreka [IOK

1 https://m.edsoo.ru/ff0c84a

€

91

[TonynpoBOIHUKOBBIN
nuon. Tpansucrop.

92

DNEeKTPUUECKUN TOK B
pacTBOpax M pacrjiaBax
AJEKTPOIUTOB.
DneKTponuTUYecKas
JUCCOIMAIMS. DIIEKTPOIIHN3

bubmioreka [IOK

1 https://m.edsoo.ru/ff0c82b

a

93

Pemenue 3agau.

94

:‘).]'ICKTpI/I‘leCKI/II/Iv TOK B rasax.
CaMoCTOSTEIIbHBIM 1

HECAMOCTOSITEIbHBIN pa3psil.

Moumnuus. ITimazma

bu6mnoreka [JOK

1 https://m.edsoo.ru/ff0c84a

e

95

DnexTpuyeckue npudopsl U

1 bu6mmoreka [JOK
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YCTPOMCTBA U UX https://m.edsoo.ru/ffOc86f
MPAKTHYECKOE MPUMEHEHHE. ¢
[IpaBuna TexHUKH
0e3omacHOCTH
. bubmotexa [JOK
006006
96 ODHIATOTIITH YOIt 1 1 https://m.edsoo.ru/ff0c88b
«DNEeKTPOAMHAMUKAY o
Kontponbhas pabota no
TeMe «DIEeKTPOCTaTHKA. bubmmorexa [IOK
97 [TocTOSIHHBIN AIEKTPUYECKUN 1 1 https://m.edsoo.ru/ff0c8a8
TOK. TOKM B pa3ian4HbIX a
cpenax»
PezepBHBIN ypOK. bubmotexa [JOK
98 KonTponbsHas pabora 1o 1 0 https://m.edsoo.ru/ff0c8c5
Teme "DIIEKTpOgMHAMUKA" 6
Pe3epBHbIN ypoOK. bubmotexa [JOK
99 O06006maro it ypok mo 1 1 https://m.edsoo.ru/ffOc8f6
temam 10 kmacca c
100 | IloBTopenwme. 1 1
101 [ToBTOpEHHE. 1 1
102 | IloBTopenwme. 1 1
OBILIEE KOJIMYECTBO YACOB 102 96
1O TTPOT'PAMME
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11 KITACC

Ne KoaudecTBO 9acoB
DJIeKTPOHHbIE
Hdara nu(ppoBbIE
n | Tema ypoka KonTposabHbie IIpakTHyeckue
Bcero H3YYCHUS oOpa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
n
IlocTossHHBIE MATHUTHI U KX
B3auMoJicicTBUE. MarHUTHOE bu6moreka [IOK
1 niosie. Bektop MaruuTHOM 1 0 1 https://m.edsoo.ru/ff0c977
WHAYKIUU. JINHUYM MarHUTHOU 8
WHIYKIIUU
MarunuTtHoe 1noJie HpoBOHUKA
¢ TokoM. OneIT Opcreaa Bubmorexa HOK
2 . P . 1 0 1 https://m.edsoo.ru/ff0c98f
BzauMmoneiicTBue o
IIPOBOJHHKOB C TOKOM -
3 AIEKTPOU3MEPUTENBHBIE L 0 L
IpUOOPBL. FPOMKOTOBOPUTEb.
4 Pemrenne 3amauy. 1 0 1
JlaGopaTtopHas pabora bubmotexa IIOK
5 «W3yueHre MarHuTHOT O OISt 1 0 1 https://m.edsoo.ru/ff0c98f
KaTyIIK: C TOKOM» €
JleiicTBHE MarHUTHOIO MOJIS
bubmmoreka [IOK
Ha MPOBOJHUK ¢ TokoM. Cuiia
6 1 0 1 https://m.edsoo.ru/ff0c9ac
Awmrepa. JlaboparopHas 0
pabota «MccnenoBanue -
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JIEUCTBUS ITOCTOSHHOT O
MAarHuTa Ha pamMmKy ¢ TOKOM»

JleficTBME MarHUTHOTO MOJIS
Ha JIBUKYIIYIOCS 3apsSKEHHYIO
yactuiy. Cuina Jlopenna.
PaGoTa cuiner JIopenua

but6moreka [JOK
1 https://m.edsoo.ru/ff0c9df
4

Pemenne 3agau.

OTKPBITHE 3JIEKTPOMAarHUTHOM
WHAYKIUU.MarHuTHbIA MOTOK.

10

DJIeKTpoMarHuTHasi UHAYKIUS.
IToTok BekTOpa MarHUTHOMN
uraykiuu. 3/1C uHayKIuy.
3aKOH AJIEKTPOMArHUTHOM
nHaykuuu Oapanes

11

JlabopaTopHas pabora
«MccnenoBanue siBJICHUA
3JIEKTPOMAarHUTHOU
WHTYKIIAW»

but6mmoreka [JOK
1 https://m.edsoo.ru/ff0cal5
0

12

NunykTuBHOCTE. SBIICHUE
camouHaykiuu. 3J1C
CaMOMHYKIIMU. DHEPrus
MarHMTHOTO MOJI KaTYLIKHA C
TOKOM. DJICKTPOMarHuTHOE
oJjie

bu6moreka [IOK
1 https://m.edsoo.ru/ff0ca60
0

13

Perenune 3agay.

14

TexHuyeckne ycTporucTBa U UX
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MPUMEHEHUE: TOCTOSIHHBIE
MAarHUThl, 3JIEKTPOMATHUTHI,
3IIEKTPOABUTATEND,
YCKOPUTEIHN 3JIEMEHTAPHBIX
YaCTUL, MUHIYKIIMOHHAS [1€Yb

15

O06o006maromuit ypok
«MarauTHoe noue.
OnexTpoMarHuTHas
WHIYKITHSDY

but6mmoreka [JOK
1 https://m.edsoo.ru/ff0cab8
2

16

KontponsHas pabota mo reme
«MaraurtHoe nosie.
DnexkTpoMarHuTHas
WHIYKIHSDY

but6moreka [JOK
0 https://m.edsoo.ru/ff0cad5
8

17

CBobOoaHbIE MEXaHUYECKHE
konebanus. ['apMoHnUeckue
KosiebaHus. Y paBHEHHE
rapMOHHYECKUX KOJICOaHUH.
IIpeBpamienue sHeprun

but6moreka [JOK
1 https://m.edsoo.ru/ffOcaf0
6

18

JlabopaTopHas pabora
«HccrnenoBanue 3aBUCUMOCTH
Heprojia MaJIbIX KOJIeOaHUH
rpy3a Ha HUTH OT JIJIMHBI HUTH
¥ Macchbl rpy3a»

19

KonebaTtenbHbIM KOHTYD.
CBobOonankIe
JIEKTPOMATrHUTHBIC
KoJieOaHUs B UIeaIbHOM

Bbub6morexa IIOK
1 https://m.edsoo.ru/ff0ch82
0
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Kos1e0aTeIbHOM KOHTYPE.
AHaorus Mexmny
MEXaHHUYECKUMH U
AIIEKTPOMArHUTHBIMHU
KOJIeOaHUSIMH

20

Pemenne 3agau.

21

3aTyxa}0mne H BbIHYKJICHHLIC
KojiebaHus. Pe3oHanc.

22

®opmyiia TomcoHa. 3aKOH
COXpaHCHHA SHEPIruu B
uJeabHOM KOJIe0aTENbHOM
KOHTYpE

but6moreka [JOK
1 https://m.edsoo.ru/ffOch9c
4

23

Pemenue 3agau.

24

[lepemeHHBII 37IEKTPUYECKUI
TOK.

25

IIpencrasnenue o
3aTyXarouMx KoJeOaHusX.
BriHyX1eHHBIC MEXaHUYECKHE
KojiebaHus. Pe3oHanc.
BeinyxaeHHbie
3JIEKTPOMAarHuTHbHIE
KoJIeOaHus

bu6moreka [JOK
1 https://m.edsoo.ru/ffOcbb8
6

26

IIepemeHHBIN TOK.
CunyconnaapHbIA
MepEMEHHBIH TOK. MOIIHOCTh
MIEPEMEHHOT O TOKA.

Bbub6morexa IIOK
1 https://m.edsoo.ru/ffOcbd3
4
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AMIUIUTYTHOE U
JICUCTBYIOIIEE 3HAUYEHUE CUITBI
TOKa U HaIIPsHKEHUS

27

Pemenune 3agay.

28

TpancdopmaTop.
[IpousBoxacTBo, nepenayva u
NOTpeOJICHHE IIEKTPUIECKOMN
SHEPTUH

29

YCTpOHCTBO U TPAKTUYECKOE
IIPUMEHEHUE HIEKTPUUECKOTrO
3BOHKA, F'€HepaTopa
MEPEMEHHOr 0 TOKa, TUHUM
aNeKTpolepeaay

bu6moreka IIOK

https://m.edsoo.ru/ff0cc32

4

30

PEIICHUC 3a1a4.

31

DKOJIOTMYECKHUE PUCKH NTPU
MIPOU3BOACTBE
anekTposHepruu. Kynerypa
HCIOJIb30BaHUs
JJIEKTPOIHEPIUHU B
MTOBCEAHEBHOU )KU3HU

32

IToBTOpUTENBEHO-
00001IarIni YPoK
"Onucanue U 0COOEHHOCTH
pa3JIMYHbBIX KOJIeOaHu."

33

MexaHHYeCKuEe BOJIHEI,
YCJIOBUS pacpOCTpPaHEHHUS.

Bbub6morexa IIOK

https://m.edsoo.ru/ffOccab
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[Tepuoa. CkopocTh 4
pacnpocTpaHeHus U JJIMHA
BOJHEI. [lonepeunsie u
MIPOJI0JIbHBIE BOTHBI
DNEeKTPOMArHUTHBIE BOJIHBI,
34 HX CBOMCTBA M CKOPOCTb. L bubmmoreka [{OK
[IIkaya 3MEeKTPOMAarHUTHBIX https://m.edsoo.ru/ffOccfeQ
BOJIH
3ByK. CKOpPOCTH 3BYKA. bubmmorexa [IOK
35 | I'pomkocTb 3ByKa. BricoTa 1 https://m.edsoo.ru/ffOcccO
ToHa. TeMOp 3ByKa c
36 | Pemenue 3anau. 1
bubmumoreka [IOK
KonTponbsHas padbora
37 0 https://m.edsoo.ru/ff0cc6f
«Konebanus u BOITHBI» 8
38 [TpuHIUIIBI paIUOCBSI3H U L
TEJCBUICHHUS.
Monynamnus u
39 nerektupoBanue.lIpocreimmit 1
paauonpueMHUK.
40 Pa3Butue cpencrs cBsa3m. 1
Panuonokanus.
[IpssmonuHeiiHOe
pacnpocTpaHeHHUe CBETa B bubmorexa HOK
41 . . 1 https://m.edsoo.ru/ff0cd35
OJIHOpOHOM cpene. ToueuHsblit 0
MCTOYHHMK cBeTa. JIyd cBeTta a
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OtpakeHnue cBeTa. 3aKOHbI
OTPa’KEHUs CBETA bubmotexa [IOK
42 P ) . 1 https://m.edsoo.ru/ffOcd4e
[TocTpoenue nzobpaxeHn B 0
IUIOCKOM 3€pKalle B
43 Pentenu 3agau. 1
IIpenomnenue ceera. ITonHoe
BHYTpPEHHEE OTpaKeHUE bubmorexa [IOK
44 yP . P ) 1 https://m.edsoo.ru/ffocd7f
[IpenenabHBIN Yrodl MOJHOTO 6
BHYTPEHHETO OTPaXK EHUS -
45 | Pemienwne 3amad. 1
JIabopaTtopHas pabota bu6morexa [IOK
46 | «M3mepeHue mokazarens 1 https://m.edsoo.ru/ff0cd67
MPCIOMIICHHUS CTCKIIA» a
JIunzel. [loctpoenue
n300pakeHUi B JIMH3E bubmotexa [JOK
47 L 1 https://m.edsoo.ru/ff0cdd1
®opmyJia TOHKOW JINH3BI. .
YBenuueHue JIMH3bI -
JlabopaTopHas pabora
48 «HcenenoBanue CBOMCTB 1
U300paKeHUH B JIMH3AaX)
Hucnepcus ceera. CloKHbBIN
cocTaB Oesoro cBerta. LIBer.
49 | JlabopaTtopHas pabora 1
«Habmonenue qucnepcun
CBETa»
50 | Pemenue 3amau. 1
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WuTepdepennus ceera. bu6motexa [IOK
51 | Hudpakuus ceera. 1 https://m.edsoo.ru/ffOced2
JlndpakinoHHas pemeTKa 2
52 | Pemenue 3anmau. 1
[TorepedHOCTh CBETOBBIX buGmorera [OK
53 P 1 https://m.edsoo.ru/ff0cf02
BosH. [lonspu3anus cBeTa o
OnTrueckue npudopsl u
54 | ycTpoicTBa U yCIOBHS UX 1
0€3011acCHOr 0 TPUMEHEHUS
I'paHUIBI TIPUMEHUMOCTH
KJIACCHYECKOW MEXAHUKH bubmorexa HOK
55 B 1 https://m.edsoo0.ru/ff0cf86
[TocrynaTel cienuanbHOU 5
TCOPHH OTHOCUTCIBHOCTH -
OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH bubmotexa [IOK
56 ) 1 https://m.edsoo.ru/ffOcfad
3ameyIeHHe BpEMEHU U 5
COKpAIICHHUE JITHHBI =
DHeprus U UMITYJIbC
. but6moreka [JOK
PENATUBUCTCKON YaCTHIIBI.
57 5 1 https://m.edsoo.ru/ffOcfc6
CBsi3p Macchl C HEprUueu u g
UMITYJTECOM. DHEPTHsl TOKOS a
ITonroroBka Kk KOHTPOIBHOM
58 it P 1
pabore.
59 KonTtponbshas pabora 0 bu6mmoreka [IOK
«OnTuka. OCHOBBI https://m.edsoo.ru/ffOcf6f0
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CIIELIMAJIBHON Teopuu
OTHOCHUTEIILHOCTH
but6moreka [JOK
®otonnl. Dopmyia Ilnanka.
60 by 1 https://m.edsoo.ru/ffOcfel
DHeprus ¥ UMITyJIbC (poToHA 5
OTkpBITHE U HCCIIETOBAHUE Eu6 [IOK
nOInoTEKA
61 oto3ddexra. OnbiThl A. I
¢ b 1 https://m.edsoo.ru/ffOcffc4
CroneroBa
62 | Pemenwne 3amay.
63 | Pemenue 3amau.
3akonbl hoTtorddekra.
N aBHeHie QH?E)JTeH“Ha ISt Brbmmorexa OK
6a | 2P 1 https://m.eds00.ru/ff0d015
doTorddekra. «KpacHas o
rpanuna ¢poroddpdexra -
MIPUMEHCHUE 3aKOHOB
65 | dororddekTa s pemeHus 1
3/1a4.
JHasnenue csera. Onsitel I1. H. bu6moTteka [JOK
66 | JleOenea. Xumuueckoe 1 https://m.edsoo.ru/ff0d04a
JIECTBUE CBETA 6
TexHuueckue ycTporucTBa U
MPAKTHYECKOE MPUMEHEHHE:
67 | dorosnemeHT, POTONATIHK, 1
cojJiHeuHas Oartapes,
CBETOIMO/
68 | Pemrenue 3aga4 1mo Teme 1 bu6moreka [JOK
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«37eMEHThI KBAaHTOBOM https://m.edsoo.ru/ff0d030
OITUKH» 2
Mopens atoma ToMcoHa.
Omnsitel Pezepdopaa no bromorexa [JOK
69 1 https://m.edsoo.ru/ff0d091
paccesHUIO (-4aCTHII. a
[TnaneTapHast Mojens aToMa a
but6moreka [JOK
70 | TIlocrynatel bopa 1 https://m.edsoo.ru/ffodOaf
a
Wznydyenue u moriomnieHme
¢)OT(}):0B MIpY MEPExojie aToMa Bubmorexa [IOK
71 1 https://m.edsoo.ru/ff0dOaf
C OJIHOT'O YPOBHSI SHEPTUH Ha a
Jipyroil. Buasl ciekTpoB -
BoaHoBBIE CBOMCTBA YaCTHII.
Bousnsl ne bpouTs. bubmmorexa [{OK
72 | KopmyckynsspHO-BOJIHOBOH 1 https://m.edsoo.ru/ff0dOca
nyanu3M. CIOHTaHHOE U 8
BBIHY)KJICHHOE U3Ty4CHHE
OTKpBITHE PATNOAKTUBHOCTH.
Omnsitel Pezepdopaa no bubmorexa [TOK
73 1 https://m.edsoo.ru/ff0d0fd
OTIPEIEIICHUIO COCTaBa 5
PaaOaKTHBHOIO U3JTy4CHHS
CaouctBa anbpa-, 6era-,
74 ramMmMma-usnydeHus. Bimsaue L
PaaOaKTUBHOCTH HA KUBBIC
OpraHU3MBI
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75

Pemenue 3agau.

76

OTKpBITHE IPOTOHA U
HeuTpoHa. N30TOoIEI.

but6moreka [JOK
1 https://m.edsoo.ru/ff0d116
2

77

Anbda-pacnan. DneKTPOHHBIN
Y TIO3UTPOHHBIN OeTa-pacnas.
'amma-u3iydenue.

78

DneMeHTapHbI€ YACTHIIBI.
OTKpBITHE TO3UTPOHA.
Metoasl HAO MO IEHUS 1
pETUCTpAIUU dJIEMEHTAPHBIX
YaCTHII.

bu6moreka IIOK
1 https://m.edsoo.ru/ff0d0e3
8

79

Kpyrusiii cron
"®yHaMeHTaIbHbIE
B3aUMoOJIeH CTBUAL. "

80

OHeprus CBsI3U HyKJIOHOB B
anpe. SlnepHsle peakuuu.

S nepHBIN peakTop.
[IpobiiemMbl, MEpCIEKTUBHI,
9KOJIOTMYECKUE aCIEKThI
SIEPHOU DHEPIreTHUKHU

bu6moreka [JOK
1 https://m.edsoo.ru/ff0d135
6

81

DnuHCTBO HU3NYECKOU
KapTUHBI MUDA.

82

DTanbl pa3BUTHS ACTPOHOMHUH.
IIpuknagnoe u
MHPOBO33pPEHYECKOE 3HAUEHHUE
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actpoHoMuu. Buj 3B€3/1HOTO
HeOa. Co3Be3aus, ipKue
3BE3/IbI, IJIAHETHI, UX BUAUMOE
nBmkenne. CojlHeuHas
cucTemMa

83

Counune. Conmgeynast
akTUBHOCTE. McTOUHHUK
sHeprun CoJHIA U 3BE3]T

84

3BE31IbI, HX OCHOBHBIE
XapaKTePUCTUKHU . 3BE3IbI

TJIaBHOU ITOCNIEI0BATEIILHOCTH.

BHyTpeHHee cTpoeHue 3BE3 .

85

CoBpemeHHOe NTpeICTaBICHNE
O IMMPOUCXOKACHUHN U
sBommonuy CoJHIa U 3BE3 1.

86

lNanaktuku .YepHble ObIPHI B
SIIpax rajgakTUK.

87

Mneunsin [yt — Hama
T'anaktnka. ITonoxxenne u
nekenne CoHIa B
T'anakTuke.

88

Bcenennas. PazOeranne
ranaktuk. Teopus bonbioro
B3pbIBa. PeMkTOBOE
u3nydyeHre. MerarajiakTuka

89

Hepemurennsie npobiemsl
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aACTPOHOMUU

90

Kontponbshas padota
«DNEeMEHTBI aCTPOHOMHUU U
acTpoU3UKI»

91

O6o0matomwmii ypok. Ponb
(U3UKU U aCTPOHOMHUU B
9KOHOMHYECKOH,
TEXHOJIOTHYECKOH,
COIMAJIbHOM U ATUYECKON
cdepax nesaTeIbHOCTH
YyeJoBeKa

92

O6o6maroumii ypok. Posb u
MeCTO (PU3UKH U aCTPOHOMHUU
B COBPEMEHHOW HAYy4YHOU
KapTUHE MUpa

93

O6o6maromuii ypok. Ponb
¢bu3nUecKoil Teopun B
(bopmMupoBaHUT
MPECTABIICHUN O PU3NUECKON
KapTHHE MU pa

94

O6006maromuii ypok. Mecro
(U3NYECKOI KapTUHBI MUPA B
o0IIeM Py COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEACTABICHUHN O IPUPOE

95

PesepBHbIii ypok. MaruutHoe

[JOKYMEHT MOAMUCAH 3MEKTPOHHOM NMOAMMUCHIO
'mmHasusa (LIO) r. CyBopoBa, MBOY, banaliosa TaTbsHa BuktopoBHa

16.11.23 08:24 (MSK)

MpocTtas noanuck




nosie. DIEeKTpOMarHuTHasI
WHIYKIHS
Pe3epBHblii ypok. OnrTuka.
96 OCHOBBI CIIeIUANTBEHON TEOpUHU 1 1
OTHOCHUTEIBHOCTH
Pezepnbiii ypok. KBanToBas bubmoreka [IOK
97 | ¢dwusuka. DneMeHTHI 1 1 https://m.edsoo.ru/ff0d178
ACTPOHOMHH M aCTPODU3HKHU 4
98 | HroroBoe moBTOpEHUE. 5 5
OBLIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME 102 %
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
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