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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpPEIHEro O0OIero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3ybTaTam
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbIX B PI'OC
COOQO, a Takxe ¢ yu€ToM (eaepanbHOil paboyeil mporpaMMbl BOCIUTAHUS U
KOHIIETIIMY TpernoaBanus yueOHoro npeamera « Pusnka» B 00pa3oBaTesIbHbIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yommx OCHOBHEIE
o0pa3oBarebHbIE MPOTPAMMBI.

Copnepxxanue mnporpaMMbl MO (U3HKE HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOyuarommuxcs 10-11 kiaccoB mpu
oOyyeHnn uX @u3nke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-
NEeATeNIbHOCTHOrO  monaxoxa. IIporpaMmmMa mno  Qu3MKe  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k MmIaHUpPYyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
METaNpeIMETHBIM pe3yibTaTaM O0y4EeHHS, a TAKKE YUUTHIBAET HEOOXOIUMOCTh
peanu3ald  MEXKMPEIMETHBIX CBS3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeIMeTaMHu. B Hell ompenemnstoTcsi OCHOBHBIE IENH H3YYCHHS
(bU3UKN Ha YPOBHE CpeHETO 00IIero o0pa3oBaHus, IMIAHUPYEMbIE PE3yJIbTaTh
OCBOEHHUS Kypca (U3UKHU: JIUYHOCTHBIE, METampeIMETHBbIC, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no Gpu3uKe BKIIOYACT:

e INIAHUPYEMbBIE PE3YyJIbTaThl OCBOCHUS Kypca (GU3UKU Ha 0A30BOM YPOBHE,

B TOM YHCJIE€ TPEAMETHBIE PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

e COJIepKaHue yueOHOTOo npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

du3nka Kak Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauyecTBe ydeOHOTO MpeaMeTa B IIKOJE, BHOCUT CYIIICCTBEHHBIM BKIaa B
cucteMy 3HaHMM 00 okpyxkawmeMm wmupe. IlIkonbHBIA Kypc QU3MKHM —
CUCTEMOOOpa3yIoui Il  €CTECTBEHHO-HAYyYHbIX YyUYE€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3WYECKHE 3aKOHBI JIeKAT B OCHOBE TMPOIIECCOB W SIBJICHUH,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢uzmueckoil reorpadueil m acTpOHOMHUEH.
Hcnonp3oBanne M aKTHUBHOE MpPUMEHEHHE (U3MUECKUX 3HAHUM OMpeesseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPaHCIIOPTa, OCBOCHUSI KOCMOCA, TTOJIYYeHHUS] HOBBIX MaTEPHAJIOB C 3aJJaHHBIMU
cBoiicTBaMH u Jpyrux. W3yueHwe (QU3MKM BHOCUT OCHOBHOM BKJIaa B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOW KApTUHBI MHUpa OOyYalomuxcs, B
dbopMHpoBaHWE YMEHUW MPUMEHSTh HAyYHBIM METOJ TO3HAHUA MpU
BBITIOJIHEHUU UMHU Y4EOHBIX HCCIIEJOBAaHUM.



B ocHOBy kypca ¢u3ukd 11 ypOBHSI CpeIHEro oO0Iero oOpa3oBaHMS
MOJIOKEH P HAEH, KOTOPbIE MOYXHO pPAacCMAaTpUBaTh KaK MPHHIMIBL €ro
OCTPOCHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISETCSA JIOTHYECKH
3aBEpUICHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (DU3HKH.

Hoes cenepanuzayuu. B COOTBETCTBUU C HEM Marepuasl Kypca (U3UKH
o0beqUHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIseTcs
dbopmMupoBaHUe NMPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTe€pHH, BEIIECTBE U
ToJIe.

Hoes cymanumapuzayuu. E€ peanuzanus NpearionaraeT MCIOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMANa (U3HUYECKON HAyKHU, OCMBICICHUE CBSI3U PA3BUTHS
¢u3ukn ¢ pa3BUTHEM OOILIECTBA, a TaKXE C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoess npuxnaonou nanpasnennocmu. Kypc Qusnku mnpeanonaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKHMX HW  TEXHOJOTUYECKUX
IIPUJIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoesn skonoeuzayuu peanusyercs MNOCPEACTBOM BBEJEHHUS 3JIEMEHTOB
collepKaHMs, MOCBALIEHHBIX 53KOJIOTMYECKHM Mpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHH, a Takxke 00CYyX IACHUS
npobjieM  palMOHAIbHOIO  MPHUPOAOINOJB30BaHHUS U SKOJOTHYECKOH
0€301MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CPEIHEro 0oOIero
oOpa3oBaHus ABJIAOTCA puznueckre Teopuu (GopMHpOBaHUE MPEACTABICHUMN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TEOPHUH, POk (yHAAMEHTAIBHBIX 3aKOHOB
U TPUHLUIOB B COBPEMEHHBIX MPEJCTABICHUSAX O NPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOPHM, NI ONUCAHHUS E€CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-IesITeNbHOCTHBIM TMOAX0A B Kypce (HU3UKM pean3yercs
OpexJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTANIbHOW JeATEeIbHOCTH
oOyyvaroruxcsi. [[nst 6a3oBoro ypoBHS Kypca (DU3UKH — ITO HUCIIOJIB30BAHUE
CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JTA0OPATOPHBIX
paboT, KOTOpble B mporpamme Mo (u3uke OObEIUHEHBI B OOIIUNA CIHCOK
YYEHMUYECKUX MpaKTUYeCKuX paboT. BeljeneHne B yKa3aHHOM IepeyHe
71ab0paToOpHBIX PadOT, MPOBOJAUMBIX AJISi KOHTPOJISL M OLIEHKHU, OCYLIECTBIISAETCS
y4acTHUKaMH 0Opa3oBaTEeNbHOTO IMpolecca HCXOolIsi M3  0coOeHHOCTEH
IUTAHUPOBAaHMSI M OCHalleHus KabuHera ¢usuku. IIpu 3ToM obecneunBaercs
OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH IPOBOJUTH KOCBEHHBIE HW3MEpPEHHS,



MCCJIEIOBAHMS 3aBUCUMOCTEN (PU3NUECKUX BETUYMH U MOCTAHOBKY OIBITOB IO
MIPOBEPKE NPEJI0KEHHBIX TUIIOTES.
bonblioe BHMMaHME yNENSETCS PEIICHHUI0 Pacu€THBIX M KaueCTBEHHBIX
3ajnad. [Ipu aTOM A pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4U C IBHO
3a]aHHONM (PU3MYECKON MOJENbI0, TIO3BOJSIONIUE MPUMEHITh H3YUYCHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOrO paszjena Kypca, TaK U WUHTErpUpYs
3HaHWA M3 pa3HbIX pas3znenoB. [l KaueCcTBEHHBIX 3aJad I[PUOPUTETOM
ABIIIIOTCS 3aJaHUsT HAa OOBSICHEHHWE MPOTEKaHWs (PU3NYECKUX SIBICHUNA U
IIPOIICCCOB B OKPY KAIOIIEH XKWU3HHU, TpeOyrolrue BbIOOpa (HU3UISCKOU MOJCIH
JUTSL CUTyalliy TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY OOECHe4eHHI0 ydyeOHOro mpouecca 0a30Bblil ypoBeHb Kypca
(U3MKM Ha YpPOBHE CpEAHEr0 OOIIEro OO0pa30BaHUSA JOJDKEH H3ydaTbCs B
YCJOBHSIX IPEIMETHOTO KaOWHeTa (PU3UKU WM B YCIOBUSX MHTETPUPOBAHHOTO
KaOWHETa MPEAMETOB €CTECTBEHHO-HAy4YHOro LHKIa. B kabOuHeTe Qu3nku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTOpHOE O0OPYJOBAaHUE JUJISl BBINOJIHEHUS
YKa3aHHbIX B IMporpamMme Mo (U3MKE YUYEHHUYECKUX IMPAKTUYECKUX padboT u
J€MOHCTPALIMOHHOE 000pYyA0BaHuUE.
JleMoHCTpallMOHHOE 000pyoBaHue (OPMHUPYETCS B COOTBETCTBUU C
MPUHIUMIIOM MHHHMAJIBbHOM JIOCTATOYHOCTH M OOECIEUMBAET MOCTAHOBKY
NEPEeUYUCIIEHHbIX B MpOrpaMMe MO (U3UKE KIIOYEBBIX JAEMOHCTpALUNA s
UCCIIEIOBAaHMUSI M3y4aeMbIX SIBJIEHUH UM MPOLECCOB, OSMIIMPUUECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.
JlaGopatopHoe 0OOpyIOBaHWE MJIsI YUYEHUUECKUX NPAKTUUECKUX pabdoT
(dopmupyeTCs B BUI€ TEMATUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX OOydyarommxcs. TeMaTH4ecKhe KOMIUIEKTbI
1a60paTOPHOTO 00OPYNOBAaHUS JODKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX Jab0OpaTOpuil.
OCHOBHBIMHU 1IEJIIMU U3y4Y€HUSI PU3UKHU B 001IEM 00pa30BaHUU ABJISIOTCS:
e popmMupoBaHuE HHTEpeca M CTPEMJICHUS OOYyYalolUXCS K Hay4dHOMY
M3YYCHUIO TPUPOIBI, Pa3BUTHE MX HHTEIUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE IIPEJICTABICHUN O HAYYHOM METOJIE MO3HAHUA U (POPMUPOBAHUE
HCCJIE0BATENBCKOTO OTHOIIEHHSI K OKPYKAIOIUM SIBIICHUSIM;

e popMupOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysbTaTa H3YYCHHS
OCHOB CTPOEHHMsI MaTepuH U PyHAaMEHTAIbHBIX 3aKOHOB (PU3HUKY;



e popmupoBaHue yMEHUIl OOBACHATH SBJICHHUS C HCIOJb30BAHHEM
¢u3znyecKuX 3HAHUI U HAYYHBIX JI0Ka3aTEIbCTB;

e popMUpOBaHUE TMPEACTABICHUN O POJaM (U3UKU IJIs Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUH.

JlocTHKEHNE 3TUX 1eJIed 00ECIeYNBAETCS PEIIEHUEM CIIEYIONIMX 3a1a4 B

mpolecce u3yueHus Kypca GU3MKN Ha ypPOBHE CpeHEro o01iero oopa3oBaHus:
eIprOOpETEHHE  CUCTEMbl  3HAHUM 00  o0muX  (U3WYECKHUX
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUSAX, BKJIOYAs  MEXAHHKY,
MOJIEKYJISIPHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAaHTOBYIO (GU3HKY U
AIIEMEHTHI aCTPOPU3UKH;

e pOpMHUpPOBAHME YMEHHUI MPUMEHATh TEOPETUUYECKUE 3HAHUA IS
OoOBbsACHEHUS] (PU3NYECKUX SIBICHUA B TIPUPOJAE M JJIs1 TPUHSATHS
NPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOM KU3HMU;

¢ OCBOCHHE CIOCOOOB pELIEHUs pa3IMYHBIX 3alad C SIBHO 3aJaHHOU
(u3nuecKol MOJENbI0, 3a4ad, MOJPA3yMEBAIOIINX CAMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJENH, aJIeKBAaTHOW YCIOBHSIM 3a1a4H;

e MIOHUMAaHHE (PUBNYECKUX OCHOB M TPHUHIIUIIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOIMYECKUX IMPOLECCOB, MUX BIHAHMSA Ha
OKPY’KaIOIIYIO CPEeAy;

e OBJIaJICHUE METOJIaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUSI U MPOBEICHHUS
(bu3HUeCKUX KCIEPUMEHTOB, aHAJIN3a U UHTEPIPETAUd UHPOPMAIIUH,
ONpENEIEHUS JOCTOBEPHOCTH MOJIYYEHHOT'O pPE3yJIbTaTa;

e CO3/IaHUE YCIIOBUM JJIS1 pa3BUTHs YMEHHUM ITPOEKTHO-UCCIIEN0BATEIIbCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEr0 OOILEro
obOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJZIETIO),
B 11 kitacce — 68 yacoB (2 4aca B HEJICINIO).

[Ipennaraempiii B mporpamMme 1o (U3MKe MEepevyeHb JIaDOPATOPHBIX U
NPAKTUYECKUX PadOT SBISETCS PEKOMEHJIOBAHHBIM, YUYHUTENb JellaeT BBHIOOD
pOBEIeHUs J1a0OPATOPHBIX PaOdOT M OMNBITOB C YYETOM WHIUBUIYAIBHbBIX
0COOEHHOCTEHN 00yJaromuxcs.



COJEPXKXAHUE OBYUYEHUA
10 KJTACC

Pa3nen 1. @u3uka u MeTOAbl HAYYHOT'O IIO3HAHUSA

@duznka — Hayka o npupoze. Hayunele METOABI MO3HAHMS OKPYXKAIOLIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE MO3HAHMS IPUPOJIBIL.
DKCIIEpUMEHT B (PU3HUKE.

MopenupoBanue (GpU3MUECKUX SIBJIECHUH U npolieccoB. HayuHble runoTessl.
@dusnyeckue 3aKOHbl M TEOpUU. ['paHMIIBI NPUMEHUMOCTH (PU3HUYECKUX
3aKOHOB. [IpMHIIMI COOTBETCTBUA.

Ponb 1 mecTo ¢u3uku B pOopMUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroeble M IU(PPOBbIE HU3MEPUTEIbHBIE MPHUOOPHI, KOMIIBIOTEPHBIE
JATYHUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHUE MATEPUAIIbHOW TOYKH, UX MPOEKIMWHU HA OCU CUCTEMBI KOOPAHMHAT.
CroxeHue nepeMenieHuil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpPEHHUs, MyTH U TepeMEIICHUs
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoboaHOE TazieHne. Y CKOpeHHE CBOOOTHOTO MaCHUSI.

KpuBonuuennoe nBuxeHue. JIBH)KEHUME MATEPUAIBHOM TOYKH IO
OKPYKHOCTH C IIOCTOSSHHOM IO MOIYJIKO CKOPOCTBHO. YTJOBas CKOPOCTb,
nuHeWHas ckopocTh. Ilepuon u yactota oOpamieHus. LleHTpocTpemuTenbHOE
YCKOpEHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETP,
JNBW)KEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIE NIEpEaaUH.

Jlemoncmpayuu

Mopnens CUCTEMBI OTCU€Ta, WJUTEOCTpaLUs KMHEMAaTHYECKUX
XapaKTePUCTHUK JBUKECHMUS.

[IpeoOpazoBanyie ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OPONIEHHOTO TOJ YIJIOM K TOPH30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJACHHUS.

Hanpagienne ckopocTul pu ABMKEHUH 10 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne HEpPAaBHOMEPHOTO JABWIXKEHHS C  LEIbIO  ONpEACICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXIY IyTAMH, IMPONUIACHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIC MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOU HYJIIO.

N3yyeHne NBMKEHUS [IAPUKA B BA3KOM KUIKOCTH.

N3yuenue aBMxKEHUS Tea, OPOUIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipyammn  otHocuTensHOCTH ['aymmnesa. llepBeii  3akoH  HproroHa.
NuepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pma wmarepuanbHOM TOYkM. Tperunt 3akoH HprortoHa s
MAaTEpUAIIbHBIX TOYEK.

3akoH BceMHpHOro TsAroreHus. Cuia Tskectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenne. Buapl Tpenus (Mokosi, CKoJibkeHUs, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuina TpeHHs CKOIBKEHHS U cuiia TpeHus nokos. Koadduiment
TpeHusi. Cuia COMpOTUBIICHUS NPU IBUKEHUU TEJIa B )KUJIKOCTHU WJIU rase.

[TocTymarenbHOE U BpalaTeabHOE IBIKEHIE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIIBHO OCH BpaileHus. I[limedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TEIIA.

TexHUYecKne YCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: TMOAUINWITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHHE Macc B3aUMO/ICMCTBYIOIINUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.



CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3yuenue aBmxKeHUs1 OpycKa 1Mo HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI yIIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
PE3MHOBOM 00pa3iie, OT ux aedopmMaruu.

HccnenoBanne yciioBUil paBHOBECHsS TBEPAOrO Tella, MMEIOUIETO OCh
BpaLlCHHUS.

Tema 3. 3aKoHbl COXpPAHEHUA 6 MEXAHUKE

NmMmynsc MaTepuanbHOW TOYKH (Tela), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbe cunnbl 1 U3MEHEHUE UMITYJIbCA Ted. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

Kunetnueckass sHeprusi MaTepHalbHOM TOYKU. TeopemMa 00 M3MEHEHHH
KUHETUYECKOU IHEPTUHU.

[ToreHumanbHas DHEPTHUSL. [TorennumanbHas SHEprus YIIPYTO
neopMUPOBaHHON MpyXUHBL. [loTeHIManbHAs dSHEpPrus Tela BOJMU3U
MMOBEPXHOCTHU 3EMJIH.

[loTeHnmanbHple W HENOTEHUUANbHble  cuibl. CBsS3b  pabOTHI
HETOTCHIMAIBHBIX CHJI C U3BMEHEHHEM MEXAHWYECKOW SHEPIUU CUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKON SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUYeCKHne yCTPOMCTBA U ITPAKTUUECKOE IPUMEHEHUE: BOJOMET, KOIIED,
MPYXKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa NOTEHIIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yuenue abCOMIOTHO HEYNPYIroro yjaapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanne cBsi3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHHUYEeCKOU
SHEPIuM Teja Ha IPUMEPE PACTAKEHUS PE3UHOBOIO KIyTa.

Pasznen 3. MousiekyjisipHas pu3MKa U TEPMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU mMeopuu

OCHOBHBIE TIOJIOKEHUST MOJIEKYJSIPHO-KMHETUYECKOM TEOpHUM M HUX
onbITHOe oOocHOBaHMEe. bpoyHoBckoe nBuxkenue. [quddysua. Xapaxrep



JBWKEHUSI W B3aMMOJEHCTBUS YaCTHI] BelecTBA. MOJEnn CTPOEHHUS Tas3oB,
KUJKOCTEH U TBEPABIX TEN U OOBICHEHUE CBOICTB BEHIECTBA HA OCHOBE ATUX
Mozeneil. Macca u pa3mepsl MoJekyid. KonmyecTtBo BemectBa. IlocTosiHHas
ABorazapo.

TemmoBoe paBHOBecue. Temnepatypa u €€ wusmepenue. [llkana
temneparyp Llenbcus.

Mopgens wuzaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHUYECKOU TEOPUH UACAIbHOIrO rasa. AOCOIIOTHAs TemIeparypa Kak Mepa
CpeaHEN KMHETHUYECKON SHEPruy TEIJIOBOTO IBMXKEHHUS YacTull raza. [llkama
temneparyp KenbsBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MenzaeneeBa—
Knaneiipona. 3akon [anerona. M3omponeccsl B HA€aIbHOM Ta3e ¢ MMOCTOSHHBIM
KOJIMYECTBOM  BemecTBa. ['paduyeckoe TMpeACTaBICHHE H30IPOIIECCOB:
U30TEepMa, U30X0pa, u3o0apa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, MOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmnbiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIISIPHOTO
B3aUMOJICUCTBHUSL.

Mogens, WUTIOCTPUPYIOIIas IPUPOy AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOLIME YpPaBHEHUE COCTOSHHS HJI€aIbHOIO Tasa,
M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenre Macchl BO3/IyXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPECHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEM.

UccnenoBanne  3aBUCUMOCTH ~ MEXAYy  apaMeTpaMd  COCTOSIHUS
Pa3peKEHHOr0 Ta3a.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTpenHnss DHEpPIUs
TEPMOJIMHAMMYECKOW CHUCTeMbl M crnocoObl e€ wu3MeHeHus. KoimuecTBo
TEMJIOTHl U pabota. BHyTpeHHssi SHEpTrHUs OJHOATOMHOTO HCATBHOTO Ta3a.
Buael Temonepenayun: TemIONpPOBOAHOCTb, KOHBEKIIMS, U3TyYeHUE. Y IeIbHas
TEITIOEMKOCTH BelecTBa. KoamuecTBO TEMIOTHI PHU TEIIONEpeaaye.



[TonsiTe 06 ammabatHoM mpouecce. llepBbiil 3aKOH TEPMOIWHAMUKH.
[IpumeneHne mepBoOro 3aKkoHa TEPMOAMHAMUKH K M3omporeccam. I'papudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHaMmuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TerutoBple  mamuHbl.  [IpyHOMOBI  AEHCTBUSA  TEIUJIOBBIX — MAIIWH.
[IpeoOpa3oBanus ’HEPrUHM B TEIUIOBHIX MamnHaxX. KoapuuueHT moyie3Horo
nenctBug TeruioBod MamuHbl. [{ukn KapHo u ero xkosdduimeHT mosie3Horo
JEUCTBUA. DKOJIOTHYECKHUE MPOOJIEMbI TETIOAHEPTETUKH.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHenue BHYTpEeHHEH SHEPTUM Tella MPU COBEPIICHUU PabOTHI: BBUIET
npoOku U3 OYyTBUIKH TOJ] IEUCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue >pupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOJAEMOHCTPALIMS).

N3meHenue  BHYTpEeHHEW  SHepruv  (TeMIeparypbl) Tejla  IpHU
TEeIUIonepeaaye.

OnpIT mo aanabaTHOMYy paCHIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopaenun mapoBoil TypOWHBI, JBUTaTelis BHYTPEHHEro CropaHus,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenpHOoN TENI0EMKOCTH.

Tema 3. Acpecammnivie cocmoanus eewyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcalus. Mcnapenue u kuneHue. AOCOTOTHAS
1 OTHOCHTEJIbHAS BIAXKHOCTh BO3Ayxa. HacklllleHHbIN nap. YaenbHas TeroTa
nmapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUSI OT JaBICHHUS.

Teépnoe temo. Kpucrammmueckue u aMopdHbie Tema. AHU3O0TPOIUS
cBoMCcTB KkpucTamioB. JKuakue xkpuctamibl. CoBpeMEHHblE MaTepHabl.
[1naBneHue u KpucTaIu3anus. Y ieapHas Teriora miasiaeHus. CyonuManus.

YpaBHeHuUE TEII0BOTO OajaHca.

TexHuyeckre ycTpoWCTBA U NMPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOIYUEHHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHCII€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX NAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUSs BIAXKHOCTH.

HaGnronenue HarpeBanust 1 MiaBJIeHUsI KPUCTAJUIMUECKOTO BEIIECTBA.



JleMOHCTpanus KpUCTAIIOB.
Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
N3mepenrie 0THOCUTENbHON BIAKHOCTH BO3/IyXa.

Pa3zneua 4. JinekTpoanHamMuka

Tema 1. Inekmpocmamuxa

DneKTpu3anus Tel. ODJNEKTpUUEeCKUW 3apsid. JBa BHAA SJIEKTPUYECKHUX
3apsinoB. [IpOBOMHUKM, NUAIIEKTPUKHA U TMOJIYNPOBOJHUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TouyeyHbId 3JIEKTpUYECKHI
3apsia. Dnekrpudueckoe noiie. Hanpspk€HHOCTH aiekTpudeckoro mois. [punnun
CYIIEPIIO3ULIUN ANEKTPUUYECKUX MOJIEH. JIunun HaIpPsKEHHOCTH
AIEKTPUYECKOTO TOJIA.

PaGora cun osnekrpocratnueckoro nosis.  Ilorennman. PasHocTh
NOTEHIMANIOB. [IpOBOMHUKM M AMAIEKTPUKH B JJIEKTPOCTATUYECKOM TIOJIE.
JlusnexkTpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Kongencarop. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsSKEHHOTO KOHJEHCATOPA.

TexHuyeckne yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONPUOOPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN amniapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLAI IEUCTBUSA DIIEKTPOMETPA.

B3auMopeiicTBrE HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE€ 3aPSKEHHBIX TEI.

[IpoBOHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIONAIu
IIJIACTUH, PACCTOSIHUSI MEXIY HUMU U JUAJICKTPUUYECKON MPOHUILIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Vuenuueckuii akcnepumenm, nabopamopmsvie pabomol

N3mepenue 25eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannsiit 31ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DNEeKTpUYECKUd TOK. YCJIOBHUS CYIIECTBOBAHHUS AIIEKTPHUUECKOTO TOKA.
Ncrounuku Toka. Cuita Toka. [IocTOSIHHBIN TOK.

Hanpsoxkenue. 3akon OMa 17151 y4acTKa LeTH.



DJIEKTPUYECKOE COMPOTHUBJICHUE. YJIETbHOE CONMPOTHUBJIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIebHOE, CMEIIAHHOE COCTMHEHUE TPOBOJHUKOB.

Pa6ora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH OmMma 11 TOJHOM (3aMKHYTOW) »3iekTpuueckol nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTpOHHAas  NPOBOJUMOCTh  TBEPABIX  METAIOB.  3aBUCHUMOCTh
CONIPOTHUBJIEHUSI METAIIOB OT TeMIIepaTypbl. CBEpXIIPOBOIUMOCTD.

DIIEKTPUYECKHAN TOK B BaKyyMme. CBOKMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOcCTBEHHass W NpPUMECHass  MPOBOAUMOCTH
oJIynpoBOAHUKOB. CBoiicTBa p—N-niepexojia. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M paciuiaBaXx dSJIEKTPOJUTOB.
DIIEKTPOIUTAYECKAS AUCCOUHNALUS. DIECKTPOJIN3.

DIIEKTPUYECKH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTEIbHBIN
pazpsa. Monnus. [1nazma.

TexHuuecknue yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETD,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeibHBIE MPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TEPMOMETP COMPOTHUBJICHUS, BaKyyMHBIM
IO, TEPMUCTOPbI U (POTOPE3UCTOPHI, MOJYIMPOBOAHUKOBBIA  JTUOJ,
rajbBaHHKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HaIPSKEHUS.

3aBUCUMOCTb COMPOTUBIICHUS LIWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJTOIIA/IY MOTIEPEYHOTO CEUCHUS U MaTepraia.

CmemanHoe coeIMHEHUE MTPOBOAHUKOB.

[IpsiMmoe wu3MepeHue HNEKTPOABUKYIIEH CuiIbl. KOpoTkoe 3aMbIKaHHe
rajJbBaHUYECKOTO JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB IEKTPOJIUTOB.

HckpoBoii pa3psat U MpOBOAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOAUMOCTD AUOA.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydeHune cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepenune aneKkTpoaBUKYIIEN CUIIbl UICTOYHHUKA TOKA U €0 BHYTPEHHETO
COITPOTHUBIICHU.

Hab6nronenue anektponmsa.

MexnpeaMeTHbie CBA3H



Nzydenne kypca ¢pusnku 6a30Boro ypoBHs B 10 kiacce OCyIIeCTBISIETCS €
YYETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBS3€M C KypCcaMHU MaTEMAaTHKH,
OMONOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Medswxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAYYHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (PakT, THIOTe3a, (pu3nueckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOeHHE, YIKCIIEPUMEHT, MOJICTTMPOBAHHIE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pellleHHWe CUCTEMbl YpaBHCHHH, JHHEHHas QyHKIUS,
napabona, runepbosia, uX rpadUKu U CBOMCTBA, TPUTOHOMETPUUYECKHE
byHKINUN: CUHYC, KOCHHYC, TaHI'eHC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIIMU HA OCU KOOPJHHAT,
CJI0’KEHUE BEKTOPOB.

buonocua: wmexanuyeckoe IBWKEHUWE B JKUBOW mipupoxae, auddysus,
OCMOC, TEMJOOOMEH J>UBBIX OpPraHU3MOB (BHJbI TEILIONEpENayH, TEIJIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SIBICHHS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI,
MOJb BENIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEI,
KUJKOCTEW U ra3oB, JJIEKTPUUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTUYECKAS
JIUCCOLIMALINS, TAIbBAHUKA.

l'eocpagpus: BnaXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHuE ABUKEHUN C UCIIOJIb30BAaHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, NMOAIIMIIHUKH, MCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JPYTHE), JBUTATEIh BHYTPEHHETO
cropanusi, TmapoBasi TypOWHA, OBITOBOM XOJOJWUJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TOJIYYEHUS COBPEMEHHBIX MATEPHAIOB, B TOM  YHUCIE
HAaHOMATEPUAJIIOB, W  HAHOTEXHOJOTHH,  JJIEKTPOCTATUYECKAS  3alIUTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
AJIEKTpOHArpeBaTelibHble  MPUOOPBI,  AJIEKTPOOCBETUTENBbHBIE  MPUOOPHI,
rajbBaHMKA.

11 KITACC

Pa3znen 4. DiaeKkTpoAMHAMMKA
Tema 3. Macnummnoe noe. In1eKmpoMazHUMHAA UHOYKYUA
IlocTossHHBIE MarHuThl. B3amMojeilicTBHE IIOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bektop mMarHMTHOW WMHAYKUUH. [IpuHIun cyneprio3unuu
MArHUTHBIX MOJIeH. JIMHMUM MarHUTHOM MHAYKIMU. KapTuHa TMHUI MarHUTHOU
WHIYKIMH 10JII HOCTOSTHHBIX MAarHUTOB.



MarauTHOe TMOJi€ MPOBOJHHMKA C TOKOM. KapThHa NIMHWUNA HHAYKIHHA
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
IPOBOJHMKA, KaTymwlku ¢ TokoM. OmbiT Opcrena. Bzaumopeiicteue
IIPOBOJIHUKOB C TOKOM.

Cuna Amriepa, e€ MOyJIb U HaIllpaBJICHUE.

Cuna JlopeHiia, €€ Monayiab M HampaplieHHe. JIBWKeHHE 3apsHKEeHHOM
YacTHI[bl B OJJHOPOJIHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

SIBiieHME DNEKTPOMAarHUTHOW MHAYKIMH. [loTOK BekTOpa MAarHUTHOMU
UHIYKIUHU. OJIEKTPOABMKYIAS CHJIa WHAYKUHUH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Qapanes.

BuxpeBoe anexktpuueckoe mosie. DJIEKTPOABIKYILAS CHIIA WHIYKIUUA B
IIPOBOJHHUKE, IBUKYIIEMCS IIOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NHnykTUBHOCTE. fIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABHXKYILNAs CHIIA
CaMOUHIYKIIUH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MArHUThl, 3JIEKTPOMATrHUTHI, AJEKTPOJIBUTATENb, YCKOPUTEIN SJIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS T1€Yb.

Jlemoncmpayuu

OnbIiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITy4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE PEKTPOMATrHUTHON UHIYKIIUH.

IIpasuio Jlenua.

3aBUCUMOCTh  DJICKTPOABIKYILEH CWIbl HMHAYKIAH OT CKOPOCTH
M3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHYKIIUU.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

UccnenoBanne nercTBUs NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIeHUS 3JIEKTPOMATHUTHOM UHIYKIIHH.



Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONEOAHUA

Konebarenbnast cuctema. CBOOOJHBIE MEXaHUYECKHE KoJieOaHUS.
[Mapmonnueckue konedbanus. [lepuon, yactora, aMruTyia u ¢dasza KojgeOaHUM.
[IpyxuHHBIN MAasITHUK. MaremaTuueckuii MAasITHHUK. YpaBHeHue
rapMoOHUYeCKUX KojeOanuid. IlpeBpalieHue SHEPruu MOpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Koneb6arenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATBbHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHMYECKUMHU H
ANEKTPOMArHUTHbIMU KosieOanusmu. dopmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPIUU B UJICAJTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpeacraBnenre 0  3aryxaromux  KojeOaHWsX.  BBIHYXXIEHHBIC
MexaHudeckue kosieOanusa. Pe3oHaHc. BBIHYXJIEHHBIE 3JIEKTPOMArHUTHbIE
KOJIeOaHusl.

Ilepemennpii TOk. CHHYCOMIANBHBIA TIEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ MU JEHCTBYIOLIEE 3HAYEHUE CUJIbl TOKA U
HaIpPsKEHHUS.

Tpancdopmarop. [TpousBoacTtso, nepegaya norpedieHue
DNEKTPUYECKOM  DHEPrUM. OKOJOTHYECKME PUCKH TPU  IPOU3BOJCTBE
aneKTposHeprun. KynbTypa HUCIonb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHON
KU3ZHU.

TexHuuecKkne yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoJjeOaTEIbHONW CHUCTEMBbI (MPY>KUHHBIN WU
MaTeMaTUYECKUIl MASTHHK).

Habmoienue 3aTyxaronux KoueoaHuii.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumnorpaMmsbl (3aBUCUMOCTH CHJIBI TOKA M HANpPsKEHUS OT BPEMEHU)
JUTSI DJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc npu moclieqoBaTEIbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTHU M KOHJIEHCATOpA.

Mojesnb JIMHUY 3JIEKTPONEPENAYN.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanne 3aBUCHMOCTH TIEPUOJIa MAIBIX KOJICOaHWI Tpy3a HA HUTH
OT JJIMHBI HUTHU U MAcChl Ipy3a.



HccnenoBanne mnepeMEHHOr0 TOKAa B LENH U3 IOCIEAO0BATEIBHO
COCAMHEHHBIX KOHAEHCATOPa, KAaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

MexaHnueckue BOJIHBI, YclIOBHS pacnpoctpanenus. Ilepuon. CkopocTh
pacrpocTpaHeHuss W JJuMHA BOJIHBL. [lomepedHble W TPONOIBHBIE BOJIHEI.
WnTepdepenius u qudpakius MEXaHHIECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIJIOBHSI H3JIYYEHHS DSIIEKTPOMATHUTHBIX
BOJIH. B3aumuas opuentanus BektopoB E, B, V B anekTpoMarHuTHO# BOJHE.
CBOMCTBA DJIEKTPOMATHUTHBIX BOJIH: OTPaXEHUE, MTPETOMIIEHUE, TOJISIPU3ALNS,
mugpakuus, uareppepeHuus. CKOpoCcTh 3JIEKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHbIX BOJH. [IpuMeHeHne 3JIeKTPOMarHUTHBIX BOJIH
B TEXHHUKE U OBITY.

[TpuHIMNIBI paIMOCBA3YU U TENEBUICHUA. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEN CPELBL.

TexHnueckre yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHKA B TEXHUKE M MEAUIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak HICTOYHUK 3BYKa.

Habuntoienue otpaskeHus U NpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGntogenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4aCTOTOM KOJIeOaHUIA.

HUccnegoBanne  CBOWCTB ~ DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPa)XXCHHE,
npesioMJIeHUe, Noaspu3auus, Judpakuus, MHTephepeHIus.

Tema 3. Onmuxka

['eomerpuueckas onrtuka. lIpAMOIMHENHOE pacIpPOCTpaHEHUE CBETA B
oaHOpoHOM cpene. JIyu cBera. ToueUHbIM HCTOYHUK CBETA.

OTtpaxkenue cBeta. 3akoHbI OTpaxeHus cBera. [locTpoenue n3zoOpaskeHui
B IJTIOCKOM 3€pKaJle.

[Ipenomnenue cBeTa. 3aKOHBI NpPESOMIICHHS CcBeTa. AOCOIIOTHBIN
rokasaresnp npesoMiieHus. 1lonHnoe BHyTpeHHee otpaxkenue. lIpenensHpiil yron
ITOJIHOT'O BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CroxHbIi cocTaB Oenoro cBera. LBerT.



CoOuparomyie ¥ pacceuBaronye JWH3bL. ToHKass auH3a. DOKyCHOE
paccTosIHUE M ONTHYECKas CHJIa TOHKOW JHH3bL. IlocTpoeHne n3zoOpakeHuid B
coOuparolMx W pacceuBalomMx JuH3aX. DopMmyiia TOHKON  JIMH3BIL.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BomnoBass onrtuka. MuTtepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBus HaOMIOJEHUS MAaKCUMYMOB M MHMHHUMYMOB B HMHTEp(EpEHIIMOHHOMN
KapTUHE OT JBYX CUH(Aa3HbIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YciioBue HaOIIOACHUS
[JIABHBIX MAaKCUMYMOB TMpHU TMaJ€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(QPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE IMPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIIMOHHBIM armapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAas
ONTHKA, TU(PPAKIIUOHHAS PEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMonMHEHOE pacHpOCTPAHEHHE, OTPAXKEHUE M TPEIOMIICHHE CBETA.
OnTuyeckue MpudOpPHI.

[TonHoe BHYyTpeHHEEe oTpakeHue. Moieslb CBETOBOAA.

HccnenoBanue cBOMCTB U300paKEHUI B JIMH3AX.

Mogenu MUKpOcKoma, TEJIECKOIa.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

HaOnronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonyuyenue cekTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

Habmronerune nonsipu3aliny cBeTa.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

N3mepenue nokazaresns npesoMaeHUs CTeKIa.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNUAIBHON TEOPHH OTHOCHUTEJILHOCTH

['pannnbl  OPUMEHMMOCTH  KJIAacCHYECKOM  MexaHuku. [loctymartsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILTEIHA.

OTHOCHUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJIEHHE  BpPEMEHU U
COKpAILECHUE JIJTUHBI.



DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacCchl C DHEPrUEd M HMITYJILCOM PEISITABUCTCKON YacCTHUIIBI.
DHeprus MmoKosl.

Pasznen 7. KanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®dotonnl. Popmyna [lnanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJbC (HOTOHA.
OtkpeiTie u uccienoanre (orordpdexkra. OnbiTel A. I'. Cronerona.

3akonsl GpoTodddekra. YpaBHenue OifHiTeriHa aia potoddpdexra. «KpacHas
rpanuia» Gpotodddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHWMHUYECKOE JEUCTBUE CBETA.

TexHnueckue yCTpOHMCTBA M MPAKTHUECKOE NMPUMEHEHUE: (POTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs OaTtapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHuIo o -4acTHIL.
[Imanerapnas mozens aroma. Iloctynatel bopa. M3nydenne u mornoumeHue
(OTOHOB MpU NEPEXoAe aToMa C OAHOTO YPOBHSI SHEPruu Ha JApyroil. Bumswl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJAOPOJIA.

BonnoBeie cBorictBa uactuu. Bomuel ne bpouna.  KopryckymnsipHo-
BOJIHOBOU 1y JIU3M.

CHoHTaHHOE U BBIHYXJACHHOE U3IIyYECHHE.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmoienne nuHeRvaThIX CeKTPOB U3ITyYEHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol
Habmronenue nuHedyaToro crekTpa.



Tema 3. Amomnoe a0po

DKCHEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTPOEHHs sapa. OTKphITHE
panuoaktuBHOCTH. OmbiTel  Pe3epdopna 1o  ompeneneHHio  cocraBa
panuoakTUBHOTO u3nyueHus. CBolicTBa anb(a-, Oera-, ramma-u3iIydeHHs.
Bimsinue paagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA W HelTpoHa. HykinoHHas Mozaens spa ['elizeHOepra—
NBanenko. 3apsz sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. ['amma-
U3ITy4YeHHE. 3aKOH paJl0aKTUBHOIO pacnaja.

DOHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHblie cuibl. Jlegext macchl sapa.

SAnepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnsiii peaktop. TepmosinepHbii cuHTe3. [IpoGiemMbl U MEPCIIEKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKHUE ACTIEKTHI SIEPHOU SHEPTETHKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE NO3UTPOHA.

Mertonbl HaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHULL.

@yH/1aMEHTAIIbHbIE B3aUMOJEHCTBUS. EOMHCTBO (hU3MUECKON KapTHUHBI
Mupa.

TexHuyeckue yCTpPOWCTBA M IPAKTUYECKOE INPUMEHEHHME: JO3UMETP,
Kamepa BunbcoHa, siaepHblil peakTop, aToMHasi OoMoa.

Jlemoncmpayuu

Cu€TunK MOHU3NPYIOIINX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

UccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

OTtanbl pa3BUTHS acTpoHOMUH. [IpuKIagHOE W MHUPOBO33PEHYECKOE
3Ha4YeHUE aCTPOHOMMUH.

Bug 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, MUIAHETHI, UX BUIUMOE
JIBHKCHHE.

CoiHeuHast cucreMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruu CojiHIla U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpalbHBIN Kjacc —
CBETUMOCTBY». 3BE3bI TNIABHOHW MOCJIEIOBATCILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsI 3BE3]] TJIABHOM MOCJEI0BaTEIbHOCTU. BHYTpEeHHEe CTpoeHHe
3BE31. COBPEMEHHBIE MPEJICTABICHUSI O MIPOUCXOXKIECHUU U 3BoJitonuu ColiHIla
Y 3BE31. DTaNbl )KU3HU 3BE3]I.



Mneunstii [IyTe — Hama I'anaktuka. [lomoxxenne u neuxenue CoJiHLA B
lNanaktrke. Tunbl ramakTuk. PaguoramakTuku u KBasapbl. YEpHbIE IBIPHI B
AIpax TAIAKTUK.

Bcenennas. Pacmiupenue Bceenennoil. 3akon Xa00na. PazGeranue
ranakTuk. Teopus bonsioro B3psiBa. PennkroBoe n3nydeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Habmonenus HEBOOPYKEHHBIM IJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX TMPUIIOKEHUM JIJI1  ONPENETCHUS TIOJIOKEHHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be3A1s1 CeBEepHOro Moyapus u
SIpKUE 3BE3/IBL.

Hab6nronenus B Teneckon JlyHsl, miuanet, Mneunoro [lytu.

O0o01maromiee MOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMUM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAIIBHOM M 3THYECKOW cdepax NeATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3NKK W acCTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, pPOJib
dusnueckoii Teopur B GOPMUPOBAHUU TPEJICTABICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (PU3MYECKOW KapTHHBI MHpa B OOIIEM pAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IPUPOJIE.

MeknpeaMeTHbIe CBSI3H

N3yyenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocyuiecTBisieTcs ¢
Y4ETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3E€d C KypcamMu MaTeMaTUKH,
OMOJIOTHUH, XUMUH, Treorpaduu U TEXHOJIOTHUH.

Medswxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAy4YHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (akT, TUroTes3a, (pu3nueckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIEPUMEHT, MOJICJINPOBAHUE, MOJIEb, U3MEPEHHE.

Mamemamuka: pemieHUE CHUCTEMBI YPaBHEHHM, TPUTOHOMETPUYECKHE
byHKINN: CUHYC, KOCHHYC, TaHIeHC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJIHUHAT,
CIIO)KEHHE BEKTOPOB, IPOU3BOJHBIC JJIEMEHTAPHBIX (DYHKIMHA, TpHU3HAKU
MoI00usT TPEYTONBHUKOB, OMpEAeNieHrne IO TUIOCKUX (Quryp u oobéma
TEI.

buonocus: »nektpuyeckue SIBICHUS B JKMBOW MPUPOJE, KoJeOaTelbHbIe
IBWKECHUS B JKMBOW NPHUPOJE, OINTHYECKUE SIBJICHUS B KUBOM IIPHUPOJE,
NEHCTBUE paiMalliy HA KUBbIE OPTaHU3MBI.



Xumus: CTPOEHUE aTOMOB M MOJEKYJ, KpPUCTaJUIMYECKas CTPyKTypa
TBEPABIX TEJ, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW  PEIIETKH,
CHEKTPAJIbHBIA aHAIN3.

l'eocpaghus: MarHuTHBIE TIONIOCAa 3€MJIM, 3aJI€KM MAarHUTHBIX pY/I,
(doTochEMKa 3eMHOM MTOBEPXHOCTH, MPECKA3AHNE 3eMIICTPICEHUH.

Texunonozcus: JNHHHAN DIEKTpOIEpenad, IeHepaTop IEPEMEHHOIO TOKa,
AJIEKTPO/IBUraTeNb, UHAYKIIMOHHAS T1€4Yb, pajap, paauolNpUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neub, NpOEKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
CoJIHEuHas Oarapesi.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeamera «Du3uka» Ha YPOBHE CpPEIHEro OOIIEro
obpazoBaHusi  (0a30BBI  YpPOBEHb) JIOUKHO OOECHEYUTh  JTOCTHIKECHUE
CIIEIYIONMUX JTNYHOCTHBIX, METAMMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yNIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHUS y4yeOHOro mpenMera «Du3nKay
JOJDKHBl ~ OTpaxxaTb  TOTOBHOCTh M CIOCOOHOCTH  OOy4Yarommxcs
PYKOBOJICTBOBaTbCA C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIHUEN JIUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHUEHTAIlMii, MO3UTUBHBIX BHYTPEHHHX YOEKICHHM,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIeCTBa,
pacllpeHre >KU3HEHHOIO OMNbITa W ONbITA JEATEIBHOCTH B IPOILECCE
peain3alii OCHOBHBIX HAMNPABICHUN BOCIMUTATEIBHON NESATEIBHOCTH, B TOM
YHUCJIC B YaCTHU:

1) rpaxxaaHCKOro BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3UIMUA  OOydYaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOIO YJIEHa POCCUUCKOTO 00IIEeCTRA,;

MPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEUECKUX T'yMAaHUCTUUECKUX U
JE€MOKPAaTUYECKHUX LIECHHOCTEM;

TOTOBHOCTbh BECTU COBMECTHYIO ACATEIIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
o0I11ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUHN B 00pa30BaTEIbLHON OpraHU3allnu;

YMEHUE  B3aUMOJICMCTBOBATH C  COUHUAIBHBIMA  HHCTUTYyTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMHU U Ha3HAUCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKTaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M ICHHOCTH, B TOM YHCJIE B
NESATEIbHOCTU YYEHOIO;



OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIIEro;

4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs JCTETHKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) Tpy10BOro BOCHIMTAHUS:

MHTEpPEC K pa3iuuHbiM chepam nmpodecCHoHaATbHON AESITENbHOCTH, B TOM
YHUCJie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyayimield mMpoeccuu W Ppeanu30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
TUTaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO B
005acTH (PM3HUKU HA IPOTSKEHUU BCEU KU3HH,

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

c(OPMUPOBAHHOCTh 3KOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TJI00aIbHOIO
XapakTepa 3KOJOTHIECKUX TpooIIeM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEMCTBUM B OKPY’KAIOIIEW Ccpele Ha
OCHOBE 3HAHUS IIeJIel YCTONYHNBOTO Pa3BUTHS YEJIOBEUECTRA,;

paciiipeHre OMbITa JEATEIbHOCTH 3KOJOTMYECKONW HamlpaBiICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH M0 (U3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUECKON HAYKHU;

OCO3HaHUE IEHHOCTU HAy4YHOM NeATeIbHOCTH, TOTOBHOCTh B Ipoliecce
U3y4eHUus (U3MKKM  OCYIIECTBIATH MPOEKTHYID U  HCCIEIOBATEIbCKYIO
AeSTeNbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyaJIM3UpOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENETATh LENN IEATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTYDKCHHUS
BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEYMS B PaCCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarpiBaTh IJIaH PEIICHUS MPOOIEMbI ¢ YUETOM aHalli3a UMEIOIIUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yIbTATOB LIEJISIM, OLIEHUBATh PUCKHU MTOCIIEICTBUI J€ATEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH PabOTy B  YCJIOBHUSIX peEajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBAaTh KPEATUBHOE MBIILJIEHUE TP PELIEHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBarenbcKkue 1eiiCTBUSA:

BJIa/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJaMU
(bu3nuecKol HayKu;

BJaJ€Th  HAaBBIKAMU  y4€OHO-MCCIENOBAaTENbCKOW UM MPOEKTHOU
NEATeIbHOCTY B 00acTM  (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY  IOMCKY METOJOB  pEIIeHHs 3aJad  (PU3HYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3JIMYHBIX METOJOB O3HAHUS;

BJIAJAECTh BHUJAMM JEATEIBHOCTH I10 TOJYYEHHIO HOBOIO 3HAHMS, €ro
MHTEPIpPETALNH, MPEeoOpPa30OBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX
CUTYaIMIX, B TOM YHCJIE€ IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBJIATh IIPUYMHHO-CIIE/ICTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3ajaady,
BBIJIBUTaTh TUIIOTE3y €€ PELICHUs, HAXOAUTh apryMEHTHI IS JOKa3aTesIbCTBa
CBOMX YTBEPXKJICHHMI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBAaTh TIOJYYEHHbIE B XOJI€ PEIICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX yCJIOBUSIX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aa4yll B 00pa30BaTEIbHOU
JEeSITeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUH (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

YyMETh TNEPEHOCUTh 3HAHMS MO (QU3NKE B TNPAKTUYECKYIO OO0JaCTh
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJEH, NIPEJIaraTh OpUruHAIbHBIC MOAXOAbl U PEILICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

Pab6ora ¢ undpopmaumeii:

BJIa/IETh HaBBIKAaMU MOJIydyeHHUs: MH(pOpMaluu (U3MUECKOTO COJEpKaHus
Y3 UCTOYHHUKOB PA3HbBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISITh TOUCK, AHAIIN3,
CUCTEMATHU3ALMI0 U WHTEPHPETALUI0 UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOpM
Ipe/ICTaBIICHNUS,

OLIEHMBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIONIb30BaTh CpencTBa HH(DOPMALMOHHBIX U KOMMYHHMKAITMOHHBIX
TEXHOJIOTUA B  pENICHUHM  KOTHUTHBHBIX,  KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 33J1a4 ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU



0€30macHOCTH, TUTUEHBI, PECypCOCOEPEKeHUSI, TTPABOBBIX U ITHYECKUX HOPM,
HOPM MH(OPMAITMOHHON 0€30MMaCHOCTH;

CO3/1aBaTh TEKCTHI (PHU3UYECKOTO COACP)KAHMS B Pa3IMUHBIX (opMaTax C
y4éTOM Ha3HadeHWs WHPOpMAIMM W IEJIEBOM  ayIuTOpWUH, BEIOMpas
ONTHMAJIBHYIO0 (POPMY MPECTABICHUS U BU3YaATU3AIIAH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIe JeHCTBUS:

OCYLIECTBJISITh OOIIEHWE Ha Yypokax GU3UKK M BO BHE-ypOUYHOMU
NeATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CHUTyalldd W CMATr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHMMAaTh U MCIOJB30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJUBUTyJIbHON PabOTHI;

BBIOMpATh TEMATUKy U METOJbI COBMECTHBIX JCHCTBUU C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJI€HA KOJUJIEKTHBA;

MpUHUMATh 1I€JId COBMECTHOM JEATEeNbHOCTHU, OpPraHU30BBIBaTH U
KOOPJMHUPOBATh ACHUCTBUA MO €€ JHOCTHUKEHHIO: COCTaBJIATh IUIAH JICMCTBHM,
pacnpenensaTh poju ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXIIaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAa4€CTBO CBOETO BKJIAJa M KaXJOr0 y4YaCTHUKA KOMAaHIbI B
oO1Iui pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OIICHUBATh HJIEUM C TO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh IMO3UTHUBHOE CTPATErMYECKOE IOBEJICHHE B PA3TMYHBIX
CUTYaIIUsX, IPOSIBIISATH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBeEpPCaJIbHbIE YueOHbIEe 1elCTBUA
Camoopranuzamnus:

CaMOCTOSATEIIbHO ~ OCYIIECTBJIATh  ITO3HABATCIIbHYIO JCATEIHHOCTh B
obnmact (PU3MKKM W aCTPOHOMHH, BBISABJIATH MPOOJEMbI, CTaBUTh M
dbopmMyIHpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIIbHO COCTABJISTh TUIAH PEIICHUSI PACUETHBIX M KaYECTBEHHBIX
3a/a4, IUIaH BBITOJHEHUS TPAKTHYECKOW pabOThI ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MTPEAMIOYTCHUH;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM;



pacmMpsaTh paMKd  yd4eOHOTO TIpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO SPYAMIMA B 00JIaCTH
(bU3UKH, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTebHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIlUsIM, BHOCHTh KOPPEKTHBHI B JEATEIHLHOCTD,
OIICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM;

BJIQJIETh HaBBIKAMHU I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEpIIIAEMbIX JICMCTBUI M MBICIUTEIBHBIX MPOIIECCOB, MX PE3YJIbTATOB H
OCHOBaHMIA;

WCIIONIB30BaTh MPHUEMBI pedIeKCHH IJis OICHKH CHUTYyallud, BbIOOpa
BEPHOTO PEIIICHNUS,

yMETh OIIEHUBATh PUCKU W CBOECBPEMEHHO MPUHHMMATh PEIICHHUS IO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI W apTyMEHTHI JPYTUX TPHU aHAJIU3E PE3yIbTaTOB
NEeSATETHHOCTH;

NpUHUMATH Ce0sl, MOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

IPUHUMATh MOTHBBI M apTyMEHTBI JPYTrUX IIPH aHAJIU3e PpPe3yJIbTaTOB
NEeSTeTbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIIMOKH.

B mporecce 10CTHKEHUS TMIHOCTHBIX PE3YIHTATOB OCBOSHUS MTPOTPAMMBI
mo (u3uKe I ypPOBHS CpEIHEro oOImIero oOpa3oBaHUs y OOYyYaromuxcs

COBEPIIIEHCTBYETCS AMOITMOHAIIBHBIN WHTEJICKT, MIPEAMOIATr A0
c(hOpMUPOBAHHOCTH:
CaMOCO3HaHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

SMOITMOHAIBHOE COCTOSHUE, BHJICTh HAINPaBICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIIOYAIONIETO CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHUE, CIIOCOOHOCTh aIanTHPOBAThCI K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATH THUOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIOYAIONICH CTPEMIICHUE K JTOCTHKEHUIO TIEIH
U yCIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATHh UCXOS U3 CBOUX
BO3MOKHOCTEH;



AMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh 3MOIMOHAIBHOE
COCTOSIHME JPYTHX, YYWUThIBaTh €ro TNPU OCYIIECTBICHUH  OOIICHHUS,
CIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh  BBICTPAWBATh
OTHOIIICHUS C APYTUMU JIIOJbMU, 3a00TUTHCS, MIPOSIBIIATh HHTEPEC U pa3peliaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konny oOyuenus B 10 kijacce mpeaMeTHbIe pe3yJsibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Yy 0OYUAIOIINUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKHU B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOM KAapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU AEATEIBHOCTH JIIOIEH;

YUUTBHIBaTh TPAaHUIBl IPUMEHEHUS M3YUYEHHBIX (PU3MUECKUX MOJEIIEH:
MarepuaibHas TOYKA, MHEpUUAIbHAs CUCTEMA OTCU€Ta, aOCOIIOTHO TBEPIOE
TEJIO, WACATbHBIA a3, MOJEIN CTPOEHHUS Ta30B, KUAKOCTEH W TBEPABIX TET,
TOYEYHBIN 3JIEKTPUUECKUN 3aps]l IPU pelieHUur (U3NUECKUX 3aa4;

pacrno3HaBaTh (uU3NYecKkue sBJIeHUS (Tmporecchl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAaHMKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU CTPOECHUS
BEIIECTBA W  DJJIEKTPOJMHAMHUKH: PAaBHOMEPHOE W  PaBHOYCKOPEHHOE
NpSAMOJIMHEMHOE JIBUJKEHHWE, CBOOOJHOE TMaJeHHUE TeJ, JABWKEHUE IO
OKPY>KHOCTH, WHEpIMsA, B3auMmojeucTBue Teln, auddysus, OpoyHOBCKOE
JBUKEHHUE, CTPOEHUE JKUIKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Te Mpu
HarpeBaHuM (OXJIaXKJICHUH), TEIJIOBOE pPaBHOBECUE, MCIIAPEHUE, KOHJIEHCAIMs,
IJIAaBJICHUE, KPUCTAJUIM3ALHUsl, KHUIICHHE, BJIAXKHOCTh BO3/lyXa, IOBBIIICHHUE
NABJICHHUS Ta3a IIPU €ro HarpeBaHWM B 3aKPBITOM COCYHIE, CBS3b MEKIY
[IapaMeTpaMM COCTOSIHMS Tra3a B M30IPOLECCax, JJIEKTpU3alus  Tell,
B3aUMO/ICVCTBUE 3aPSII0B;

OMKCHIBATH MEXaHUYECKOE JBUKEHUE, UCTIONb3Ysl (PU3MUECKUE BETUUNHBI:
KOOpAWHATa, MyTh, NEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHUia,
UMITYJIbC ~ T€Ja, KHWHETHUYECKas  DJHEpPrus, IOTECHUWAJIbHAS  DHEPIus,
MexaHu4yeckas paboTa, MEXaHWYecKass MOIIHOCTb;, MPU OMHCAHUU MPABUIBHO
TPAKTOBATh (DPU3MUECKUI CMBICI UCHOJb3YEMbBIX BEIMYUH, UX O0O3HAUYEHUS U
€AMHUIIbI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIIUUUHY
C APYTMMH BEJIMYUHAMU;

ONMUCBHIBATh U3YYEHHBIE TEIIOBBIE CBOWCTBA TEJI W TEIUIOBHIE SIBJICHUS,
UCTIONB3Ysl (M3MUYECKHE BEIMYMHBI: JaBJICHUE rasza, TeMIepaTrypa, CpeaHss



KHUHETHUYECKas SHEPTHUs Xa0THUYECKOIO JBUKEHUS MOJIEKYI,
CpPEeIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEILIOTHI, BHYTPEHHSS
sHeprusi, pabora raza, Kod()pPUIMEHT MOJE3HOr0 JCHCTBUS TEIJIOBOIO
JABUTATENs; TPU ONHWCAHUU TPABUIBHO TPAKTOBATh (DU3MUECKUA CMBICI
MCIIOJIb3YEMBIX BENUYMH, UX O0003HAYCHHS] M €AMHMIIBI, HAXOAUTH (POPMYIIBL,
CBA3BIBAIOIIME JAHHYIO (PU3HUYECKYIO BEJIMUHHY C IPYTUMH BEJIMYMHAM;

ONMCHIBATh  W3YyYEHHBIE  JJIEKTPUYECKHE CBOMCTBA  BEIIECTBA U
AJIEKTPUYECKUE SIBJICHUS (MPOLIECCHI), HUCHOJIb3Ys (PU3NYECKHE BEIUUYHHBIL:
ANEKTPUUECKUH 3apsif, SJIEKTPUYECKOE 10JIE, HAIPSHKEHHOCTH I10J1s1, HOTEHLHAI,
Pa3HOCTh NMOTEHLMAJIOB; MPU ONMUCAHWU NPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICII HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS U E€IWHULBI; YKa3bIBATh
(opMyJibl, CBSI3BIBAIOLIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTUMHU
BEIMYMHAMU;

aHaNMU3UpoBaTh  (PU3UYECKUE TMPOLECChl M  SBJICHUSA, HCHOJB3YS
(u3nuecKre 3aKOHbl M MPUHIUIBL: 3aKOH BcemMupHoro tarotenus, I, 11 u 1l
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHA MEXAaHUYECKOW SHEPruH, 3aKOH
COXPaHEHUsI UMITYJIbCA, IPUHLUI CYNEPHO3ULMN CHII, IPUHLUI PABHOIIPaBUs
UHEPLUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHUECKYIO  TEOPHIO
CTPOEHHUS BEUIECTBA, Fa30BbIE 3aKOHbBI, CBSI3b CPEIHEW KUHETUYECKOW SHEPIUU
TEIJIOBOTO JIBUJKEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIEepaTypoid, MEpBbIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHMs 3JIEKTPUYECKOTO 3apsana, 3akoH KyioHa,
IpU 3TOM Pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTEMaTHUYECKOe
BbIpaXXEHHE U yCIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE€ MPUHUMUIIBI JIEHCTBHUS MAIlMH, NOpHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBHUS UX 0€30MaCHOr0 MCIOJIb30BaHUS
B IIOBCEJIHEBHOM >KU3HU;

BBITIOJHATh AKCHEPUMEHTHI 10 HCCIEIOBaHUIO (U3NYECKUX SIBICHUNA U
IIPOLIECCOB C HMCHOJb30BAHUEM MPSIMBIX MU KOCBEHHBIX M3MEPEHUH, MPHU ITOM
dbopmynupoBatk MpodsieMy/3aadyy W TUIOTE3y Y4YEOHOTO SKCIIEPUMEHTA,
coOUpaTh YCTAHOBKY W3 NPEIJIOKEHHOTO 00OpYAOBaHMS, MPOBOJUTH OMNBIT U
(opMyIIMpPOBATH BBIBOIBI;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEIUYMH,
OpyU 3TOM BBIOMPATh ONTHUMAIbHBIA CHOCOO H3MEPEHHMS U HCIOJb30BaTh
U3BECTHBIE METO/BI OLICHKU ITOTPELIHOCTEN U3MEPECHMI;

HCCJIEIOBaTh 3aBUCHUMOCTH MEXIy (U3NYECKUMHU BEIUYMHAMU C
HCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHHI, IPH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(¢uKcupoBaTh Pe3yJabTaThl MOJYYEHHOW 3aBUCHMOCTH (DU3MUECKUX BEIUYUH B
BUJI€ TaOIUIl U TpauKOB, A€JaTh BbIBOBI IO PE3YJIbTaTaM HCCIEA0BAHNUS;



co0roAaTh mpaBmiia OE30MacHOTO TPyAa MPU MPOBEICHUHN HCCIEI0BaHUN
B paMKax y4eOHOT0 3KCHEPUMEHTa, yueOHO-UCCIeI0BATEIbCKON U MPOSKTHOU
NEATEIbHOCTH €  WCIOJB30BAHMEM  H3MEPUTENBHBIX  YCTPOWMCTB U
71a00paTOPHOTO 00OPYIOBAHNS,

pemath pacu€THbIE 3aJaydl C SIBHO 33JaHHON (U3MYECKON MOJENbIo,
UCTIONB3Ysl (PU3MYECKHE 3aKOHBI W TMPUHIMIIBI, HA OCHOBE aHaln3a yCIIOBUS
3aJlaul BBIOMPATh (PU3UYECKYIO MOJEINb, BBLACIATh (PU3MUECKUE BEJIMYMHBI U
(dopMyiibl, HEOOXOAUMBIE ISl €€ PEIIeHUs, MPOBOIUTH PacuéThl U OLICHUBATh
PEaIbHOCTbH MOIYYEHHOT'O 3HAaYCHUs PU3NUECKON BEJTMYMHBI,

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIECHUM C OMOPOM HAa U3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh  MpPU  pEUIeHMH  y4eOHBIX  337ady  COBPEMEHHbBIE
MHDOpPMAMOHHBIE  TEXHOJIOTMM  JJIs  [IOMCKA, CTPYKTYPUPOBAHHS,
UHTEpPOpPETallMd W  TOPEACTaBICHHd y4YeOHOM M HAay4YHO-TIOMYJISIPHON
uH(popManuy, TMOJNYYEHHOM U3 Ppa3NUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOTYYaeMyIO HH(OPMALIUIO;

OPUBOJAUTH TPUMEPHl BKJIaJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIEr0 MUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS N0 (PM3HUKE B TIOBCETHEBHOM KU3HU
st obecrieueHuss O6e3omacHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBaAMH, ISl COXPAHEHUS 37J0POBbs U COOTIOACHUSI HOPM
DKOJIOTMYECKOTO MOBEIEHUS B OKPYKAIOIIEH Cpelie;

paboTaTth B TpYMIE C BBITOJIHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMNIbI, PAlMOHAIBHO pPACIPEAEATh OO0S3aHHOCTH U
IUIAHUPOBATh  JAEATENBHOCTh B  HECTAaHJAPTHBIX CUTyalUsiX, aJEKBATHO
OLICHMBATh  BKJaJ  KaXJOr0 U3 YYaCTHUKOB TpyHIbl B  pEIICHHE
paccMaTpuBaeMoOn MPOOJIEMBI.

K xoniy oOyuenus B 11 kyacce mpeIMeTHbIE Pe3yJbTaThl HA 0a30BOM
YPOBHE JO0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYaIOIIUXCS YMEHUM:

J€MOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B NPAKTUYECKON JEATEIbHOCTH JIFOJEH, LEJOCTHOCTh U €JUHCTBO
($u3nYeCcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHULBI MPUMEHEHUS H3YyYEHHBIX (PU3NYECKUX MOJICICH:
TOYEYHBIM JJIEKTPUYECKUM 3apsAl, JIyd CBETa, TOYEUHbIM HCTOYHUK CBETA,



AflepHass MOJENb aToMa, HYKJIOHHAas MOJENb aTOMHOTO siipa MpPHU pEHICHUU
duznyeckux 3anad;

pacrio3HaBath (U3MUYECKUe SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJAMHAMUKH W KBAaHTOBOW (HU3UKH: DIICKTpUYCCKas
MIPOBOJIMMOCTbH, TEIJIOBOE, CBETOBOE, XUMUYCCKOE, MATHUTHOE NIEWCTBHS TOKA,
B3aUMOJICICTBHE  MarHuTOB, OJEKTPOMArHWTHAs ~ WHAYKIUS, JCHUCTBUE
MarHUTHOTO TIOJII HAa TIPOBOJHUK C TOKOM W JIBIDKYIIUHCS  3aps,
AJIGKTPOMATrHUTHBIC KOJICOAHWS W BOJIHBI, MPSIMOJMHEHHOE pacrpoCTpaHEHUE
CBETa, OTPAKEHUE, MpeoMIIeHne, HHTepdepeHrs, TuPpakIus U NoJIIpU3aus
CBeTa, nucnepcust ceeta, portornnekrpudeckuit agpdext (hororddekr), cBeToBOE
JaBJICHWE, BO3HMKHOBEHHWE JIMHEHYAaTOro CHEKTpa aToMa BOJOpOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUCHHBIE CBOMCTBA BEUIECTBA (IJIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE, DJICKTPUYECKYI0  MPOBOJAMMOCTD  PA3JIMYHBIX  CpPel) W
AIIEKTPOMATHUTHBIC SIBICHUS (TPOIECCHI), UCTIONB3YS (PU3NUECKUE BEITUYUHBI:
AIIEKTPUYECKUI 3apsijl, CUjia TOKA, SJEKTPUUECKOE HANPSHKEHUE, IIEKTPUUECKOe
COTIPOTUBJICHUE, PAa3HOCTh IOTEHIIMAJIOB, SJIEKTPOABUKYIAs CUJa, pabdoTa
TOKa, WHIYKIMS MarHUTHOTO TmoJs, cuina Awmmepa, cuna Jlopenia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHS JJICKTPUUECKOTO M MArHUTHOTO TIOJIEH,
MEepHo M 4acToTa KojebaHui B KojebaTeTbHOM KOHTYPE, 3aps/l U CHJIa TOKa B
nmpolecce TapMOHUYECKUX  DJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GOKycHOE
PAcCCTOSIHUE M ONTHYECKasl CUja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(bu3HUECKUil CMBICT UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EIUHUIIBI,
yKa3pIBaTh (OPMYJIbI, CBS3BIBAIONINE MaHHYI (DU3UYCCKYI0 BEIMYHUHY C
JIPYTUMU BEJIMYUHAMH,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIOIB3YS
¢u3nUecKre BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JUJIMHA BOJHBI U
gacToTa CBETa, PHEPTHs W UMITYyJIbC (OTOHA, TIEPUOJ TOIypacmaaa, dHEPTUs
CBSI3W QTOMHBIX S7ACp, NPH OINHWCAHWM MPaBUILHO TPAKTOBATh (PU3MUYCCKHIMA
CMBICJT HCIIOJb3YEMbIX BEJIHMYWH, WX OOO3HAYEHUS W CIWHUIIBI, YKa3bIBaTh
dbopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYyTUMU
BEJTMYMHAMHU, BBIYUCIIATH 3HaUeHUE (PU3UYECKON BEIIMUNHBI,

aHAIM3UPOBaTh  (DU3UYECKHUE TPOIECChI M SBIICHUS, HCIOJIB3YS
¢u3nyecKkue 3aKOHbI M MPUHIUIBL 3aK0OH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U
MapajuieIbHOTO COSAWHEHUsT TPOBOAHUKOB, 3akoH JIxoyms—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIMU, 3aKOH TMPSIMOJUHEHHOTO PAaCIpOCTPAHEHUS
CBETa, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI TMPEJIOMIICHUS CBETa, ypaBHCHHE
DuHmTeHa s PoTodPdexTa, 3aK0OH COXpaHEHUST YHEPTHH, 3aKOH COXPaHEHUS



HUMITyJIbCa, 3aKOH COXPAHEHMS AJIEKTPUUYECKOrO 3apsia, 3aKOH COXPAaHEHHS
MacCOBOI'0 YUCIa, MOCTYJIaThl bopa, 3aKOH pagMoaKTUBHOTO pacnajaa, Mpu 3TOM
pa3nauyaTh  CIOBECHYIO (DOPMYJIMpPOBKY 3aKOHA, €ro MaTeMaTH4ecKOoe
BBIP@XXEHHE U yCIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH;

ONpENeNsITh HANpaBJIECHUWE BEKTOpa HWHAYKUMUW MAarHUTHOIO  TOJIA
IIPOBOJIHMKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHa;

CTPOUTh W OIUCHIBaTh M300pa)K€HHE, CO3/1aBAEMOE IIJIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJIHATh 3KCIEPUMEHTBI 0 HMCCIEAOBAHUIO (PU3NYECKUX SBICHUN U
MIPOLIECCOB C MCIOJIb30BAHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHUH: MPU 3TOM
dbopmynupoBath MpodiiemMy/3aadyy W TUIOTE3y YYEOHOTrO SKCIEPUMEHTAa,
coOupaTh yCTAaHOBKY M3 IPEJIOKEHHOIO 0OOpYIOBaHMs, MPOBOJIUTH OMBIT U
(opMyIMpOBATH BBIBOJIBI;

OCYLIECTBJIATh MPSIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEITUUMH,
IIpU 3TOM BBIOMPaTh ONTUMAJBHBIA CHOCOO HM3MEPEHUS M UCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIIEZIOBaTh 3aBUCUMOCTU (DU3MUECKUX BEJIMYMH C HCIOJb30BaHUEM
OpSMBIX HM3MEPEHUN: MPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHpPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTU (PU3MYECKUX BEJIMYUH B BUE TaOJIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJIbTaTaM UCCIEA0OBAHMS;

co0roAaTh mpaBmiia O€30MaCHOTO Tpyia IPU MPOBEIECHUHN HCCIEI0BaHUN
B paMKax y4yeOHOro 3KCIEepUMEHTa, YUYeOHO-UCCIE0BATENbCKON U MPOEKTHON
NEATEIBHOCTH  C  HCIOJB30BAHMEM  H3MEPUTENBHBIX  YCTPOHMCTB U
1a00paTOPHOTrO 000PYIOBAHUS;

pemiaTh pacu€THbIE 3aJayd C SBHO 33JaHHOW (PU3UYECKONW MOJEINbIO,
UCHOJNB3Ysl (PU3MYECKUE 3aKOHBl M MPUHLHMIIBI, HA OCHOBE aHalM3a YCIIOBUS
3aJaui BBIOMPATh (PU3UUECKYIO MOJEJNb, BBLACIATH (DU3MUECKUE BEIWYHHBI U
dbopMybl, HEOOXOAUMBIE ISl €€ pellIeHUs, TPOBOAUTh PACUEThl U OIICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEIMUMHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBaTh JIOTUYECKH
HEIPOTHBOPEUYMBYIO LIETIOYKY PACCYKIECHUM C OMOPOM HAa U3y4YECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIOJIb30BaTh ~ IPH  pEUIeHWH  y4yeOHBIX  3aJady  COBPEMEHHbIC
MHPOPMAILIMOHHBIE  TEXHOJOTMM  JUIsl  TOUCKa,  CTPYKTYpUpPOBaHUS,
UHTEPIPETallMd M TPEACTaBICHUS y4eOHOW ¥ HAyYHO-TIOMYJIAPHOU
uHpOpMallMK, TOJYYEHHOW W3 PA3IWYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMALIHUIO;



OOBSCHATh TPHUHITUIBI JCHUCTBUS MAIIUH, NPUOOPOB M TEXHUYECCKUX
YCTPOMCTB, pas3NuyaTh YCIOBUS UX O€30MaCHOTO HCIOJB30BAaHUS B
TIOBCETHEBHOM JKU3HU;

NPUBOJUTH TMPUMEPH BKJIaJa POCCHUUCKHX U 3apyOSKHBIX YYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

UCTIONb30BaTh TEOPETUICCKUE 3HAHUS TI0 (PU3HUKE B TIOBCETHEBHOM KU3HU
Ui obecrieueHuss 0€30MacHOCTH MpH  OOpallleHUH ¢ TpubopaMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsI COXPAHEHUS 37J0POBBSI U COOIIOJICHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY’KAIOIIEH CpeIE;

paboTaTh B TPYIIE C BBITOJTHCHUEM PA3JIMYHBIX COIMATIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAUOHAIBHO PaCHpenesiTb OOS3aHHOCTH U
IUTAHUPOBATh  JICSITEIbHOCTh B  HECTAHJAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OIICHWBATh BKJIQJ KaXIOTO W3 YYaCTHUKOB TPYyNIbl B  PEIICHHE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM uudposbie
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
MPOrpamMmblI Bcero o0pa3oBaTeIbHbIE
padoThbI padoThI
pecypcsbl
Pazgen 1. PU3UKA U METOIbI HAYYHOI'O IIO3HAHUSA
bubnunoreka LIOK
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
22 Aumamika ! https://m.edso0.ru/7f41bf72
bubnmorexa LIOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUUECKOM bu6muoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
3.2 10 1
OCHOBEI TEpMOZHHAMIKIL https://m.edso00.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoteka [IOK



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

@da30BbIE IIEPEXOBI

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

Hroro no pazaeny 24
Paznen 4. DJJIEKTPOAUHAMUKA
bu6nuoreka [IOK

41 MEKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
4.9 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 bubnmnoreka HOK

' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72

Uroro no pazueny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB 110 68

ITPOI'PAMME



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

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIie
Ne ii/m P Kontpoabnsie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznea 1. JIEKTPOANHAMUKA
MarnuTtHOoe noje. IIeKTPOMarHuTHAS bubnnoreka [JOK
11 11 1 3
WHIYKIUA https://m.edso0.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHHUS U BOJIHbBI
21 MexaHu4eCcKHe U JIEKTPOMArHuTHbIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHn4eCcKHe U 3JIEKTPOMArHuTHbBIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CTICIIHATBHOM TEOPUH bubnmnoreka [JOK
3.1 4 1
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 ‘ ONeMeHThl KBAHTOBOM ONTHUKHU 6 bu6mmoreka [JOK



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

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

bubmuoreka [JOK
4.2 Crpoenne atoma 4 https://m.edso0.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE 371pO S https://m.edso0.ru/7f41c97c
Hroro no pazaeny 15

Pazpen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 7 ngg;&f;;gﬁ};mlcgk
Uroro no pazneny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee MOBTOpPEHUE 4 Et?f;:lll//lr?:gszgrouﬁMlcQ?c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUHIEE KOJIMYECTBO YACOB I10 68

IMPOI'PAMME



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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
undpoBbie
Ne n/m Tema ypoka Kontpoabubie  IIpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 ®dusuka — Hayka o npupone. Hayunsie 1 bubnnorexka [JOK
METO/1bl TO3HAHUSI OKPYKAKOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢u3nku B GOpMHPOBAHUHT
2 COBPEMEHHOM Hay4YHOM KapTHUHBI MUPA, B 1 bubmorexa [JOK
p . y P up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEITbHOCTH JII0IeH
Mexaaundeckoe aBrkeHrne. OTHOCHTEIbHOCTD
3 MEXaHHYEeCKOTo JBrxkeHus. [lepememnienne 1 bubmorexa HOK
A - LepeMent ’ https://m.edso0.ru/ff0c3508
CKOPOCTbh, YCKOpPEHHUE
4 PaBHOMEpHOE PSMOJIMHEMHOE JIBUKECHHUE 1 bubmorexa HOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPIMOIMHENHOE NBIKEHHE 1 bubmmorexa LHOK
yerop P https://m.edsoo.ru/ff0c372e
6 CBoOogHOE majienne. Y CKopeHue CBOOOIHOTO 1 bubnmnoreka [JOK
najicHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe neuxenue. [[Buxenue 1 bubmuoreka [IOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIUTT OTHOCUTENBLHOCTH [ amuies.
. bu6mmorexa [IOK
8 WNueprnmansHbie cucteMbl oTcueTa. [lepBsiii 1

3akoH HproroHa

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cwia. Ilpunnun cynepno3unuu

bu6mmoreka [IOK

9 cui. Bropoii 3akon HeroToHa st
p 5 . https://m.edsoo.ru/ffOc3be8
MaTepUaIbHOU TOUKH
10 Tpetuii 3akon HeroTOHA 1719 MaTepUaIbHbIX bubmuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMUPHOTO TATOTeHUs. Cuia TSKECTH. bubnmoreka [JOK
IlepBas kocMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
YIpY y https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagdumuent tpenns. Cuma
13 cor 01”1:1;/)IBJ16HI/I}I I (11)/1(1) BI/I)KCHI/II/II) Tella B bubmorexa [JOK
P pH A https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[TocTynaTenbHOE U BpaniaTeIbHOE TBUKEHUE
14 a0CoOJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBI. bubnuotexa [JOK
ILiievo cumel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynec MaTepualbHOW TOUYKH, CUCTEMBI
15 MaTepHaAIbHBIX TO4YeK. IMITyIbC cuitbl. 3aK0oH bubmorexa [JOK
P ’ Y ] https://m.edsoo.ru/ff0c43d6
COXPAaHCHHUS UMITyJIbca. PEakTHBHOE JIBHKEHHEC
Pa6ota u momHOCTS cuibl. KnaeTnaeckas
16 SHEprHs MaTepualibHOW Touku. Teopema 00 bubmorexa [JOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHECHUY KHHETUYECKOW YHEPTUU
[MotenumanwsHas sueprus. [loreHnnanbHas
17 SHEPrus yrnpyro 1eopMUPOBAHHON MPYKUHBI. bubnmoreka [JOK

IloTenunanbHas OHCPIruA TCiia BOJIM3U
MMOBCPXHOCTHU 3eMmim

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

IToTenumanbHble M HENOTEHIMAIBHEBIE CHJIBL.
CBs13b pabOTHI HEMOTEHIIUAIBHBIX CHIT C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI
TeJl. 3aKOH COXPaHEHUs] MEXaHUYECKOM
SHEPruu

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

19

JlabGopaTtopHast pabota «MccnenoBanue cBsizu
paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
DHEPIUH Tejla Ha IIPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa

20

21

22

KonTtponsHast padora no teme «Kunematuka.
Jlunamuka. 3aKOHbI COXpaHEHUsSI B MEXaHUKE»

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
KUHETHYECKOU Teopuu. bpoyHoBckoe
neuxenue. Auddysus

XapaI(Tep JBIKCHUS M B3aUMOACHCTBHUS

yacTull BeuecTsa. Mozenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc?2

23

Macca monekyn. KonuuecTBo BemecTsa.
ITocrosannas ABoraapo

24

25

Tennosoe paBHOBecue. Temmneparypa u e€
n3mepenue. [lkana remneparyp Llenscus

Nneansheiii raz B MKT. OcHOBHOE ypaBHEHHE
MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa cpeiHen
KHHETHIECKOMN OHEPIUr ABHUKCHUSA MOJICKYII.
VYpasnenue MenaeneeBa-Knanelipona

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

JlaboparopHas pabota «Mccrnenoanue

28 3aBHCHUMOCTH MEXKIY MapaMeTpamMH COCTOSHHUS
pa3peKeHHOro raza»

29 W3ompouieccel B naealbHOM ra3e U ux bubmumoreka [IOK
rpaguyecKoe mpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpeHHss 3HEprus TEpMOJAMHAMAYECKON

30 CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI. bubnuotexa [JOK
KonuuecTBo TemioTel u pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusl OJJHOATOMHOIO UAEAIBHOTO rasa

bubnnorexa [HOK

31 Bret Temumonepe ay https://m.edsogru/ffOCSCSG
VY nenbHas TEIIOEMKOCTb BELLIECTBA.

32 KonuuecTBo TEMIIOTHI py TEIIonepeaaye. bubmmorexa [JOK
Amabarisiit mporec https://m.edsoo.ru/ff0c5c36

33 ITepBblil 3aKOH TEPMOAMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30MpolLeccamM https://m.edsoo.ru/ffOc5efc

34 HeoGpatumocTs npoieccoB B IpUpoe. bubnnorexka [JOK
BTopoi1 3ak0H TepMOIMHAMUKHU https://m.edsoo.ru/ff0c6230

35 [Tpunuun geiictusa u KIIJ[ rennoBoit mammHbl ngg;ﬂ?f:g;gﬁ; 0c600a

36 [uxn Kapno u ero KIT/I

37 DKooruyeckre npoodaeMbl TEIIOHEPTeTHKU

38 O6o06maromuii ypok «MonekysipHast pusnka. bubmuotexa [JOK
OCHOBBI TEPMOJUHAMUKIY https://m.edsoo.ru/ff0c6938

39 KonTponbHas padoTa mo Teme «MosekyspHast bubmmoreka [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

¢u3uka. OCHOBBI TEPMOJHMHAMUKI

https://m.edsoo.ru/ff0c6a50

40 [TapooOpa3oBanue u konaeHcauus. Vcnapenue bubnmoreka [JOK
Y KUIIEHUE https://m.edso0.ru/ff0c63b6
41 AOCOIOTHAS 1 OTHOCUTEIbHAS BIIAYKHOCTh bubmuorexa [JOK
BO3ayxa. HacellieHHbIi nap https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucrammmmueckue u amopdHsie
42 Tena. AHU30TPONUS CBOMCTB KPUCTAILIOB. bubnuoreka [IOK
Kunkue kpucramisl. CoBpeMeHHbIE https://m.edsoo.ru/ff0c65f0
MaTepHuabl
43 IlmaBiieHue u KpucTayM3auus. Y genbHas bubnnoreka [JOK
terutota uiaBneHus. Cyonumanmst https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 YPABHCHHE TEIIOBOTO Oanatca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. JNeKTpuueckui 3apsaa. JIsa bubnuorexa [JOK
BHJIA DJIEKTPUYECKUX 3aPSAA0B https://m.edsoo.ru/ffOc6bcc
[IpoBoAHUKH, AUIIEKTPUKHU U
46 H(I))nynpOBoILHIfKH. 3a1jf))H COXpaHECHHS bubmmorexa [OK
https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsiaa
47 Bzaumoneiictue 3apsiioB. 3akoH Kyrona. bubnmnoreka [JOK
To4deuHsIil IIEKTPUYECKHM 3apsiy https://m.edsoo.ru/ffOc6ced
Hanpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.
48 [IpuHUIUI cynepno3uuu 3JIeKTPUUECKUX bubmmorexa [JOK
. N https://m.edsoo.ru/ff0c6df2
nosieit. JIuauy HanpsHKEHHOCTH
49 Pabora cuit anekTpocTaTuYecKoro mods. bubnnorexka [JOK
Ilorennuain. Pa3HOCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
50 [TpoBOHUKYN W TUATEKTPUKH B bubmuotexa [JOK



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

51

AIIEKTPOCTATUYECKOM TI0JIe. [luanekrpudeckas
POHUIIAEMOCTh

OnexrpoéMkocTs. Konnencarop

https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

53

ONEeKTPOEMKOCTb IJIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHIeHcaTopa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHuMI nelcTBUS U IPUMEHEHNE
KOHJICHCAaTOPOB, KONMMPOBAJIBLHOIO armapara,
CTPYHWHOIO PUHTEPA. DIEKTPOCTATUYECKAS
3alMTa. 3a3eMJICHHE IEKTPOIPHOOPOB

55

DIEKTPUIECKUN TOK, YCIOBUS €T0
cymectBoBaHus. [locrosunsiii Tok. Cuiia Toka.
Hanpsokenne. Conpotusnenue. 3akon Oma aist
ydacTka Lenu

56

[TocnenoBarenpHOE, TapaLIEIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHHKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COSIMHCHHUS PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

58

PaboTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA.
3akon J[xoynsa-Jlenna

3akoH OMa AJid MOTHOM (3aMKHYTOM )
anekTpuyeckoit renu. Kopotkoe 3aMbIkaHue.
JlaGopatopHas pabota «H3mepenue D/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET 0
COTIPOTUBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DNEeKTpOHHAsk IPOBOAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb COIIPOTHUBIICHUS

59
METAIJIOB OT TEMITEPATYPHI.
CBepXIIPOBOIUMOCTD
60 DneKkTpuueckuil Tok B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAs U
61 MpUMecHas MpoBouMocTh. CBoiicTBa p—N- bubnmorexa [IOK
p p ’ https://m.edsoo.ru/ff0c84ae
nepexoja. [loaynpoBogHIKOBBIE TPHUOOPHI
DNEKTPUYECKHIA TOK B pAaCTBOPAX M paciuiaBax
62 3JICKTPOJIUTOB. DJICKTPOIUTHYCCKAS bubmorexa [JOK
P ' P https://m.edsoo.ru/ff0c82ba
JUCCOITUAITUS. DIICKTPOJIH3
DIIEKTPUYECKHI TOK B Ta3ax.
. . bubnuotexa [JOK
63 CaMOCTOSITEIbHBIM M HECAMOCTOS TEIbHBIH
https://m.edsoo.ru/ff0c84ae
paspsia. Mouaus. [1nazma
DneKTpudecKue MPUOOPHI H YCTPONCTBA U UX
64 MpaKTHYECKOEe MpuMeHeHue. [IpaBuia TeXHUKU bubmotexa [JOK
P p P https://m.edsoo.ru/ff0c86fc
0e30ImacHOCTH
bu6nmoreka [JOK
65 O06o0maromuii ypox «JIeKTPOIuHAMUKAY
HHATOTIHH yp PO https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
66 «Inektpocratuka. [TocTOIHHBIN bubnmnoreka [JOK
AIIEKTPUYECKHI TOK. TOKH B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpemaxy»
67 PesepBHblit ypok. KoHTponbHas paboTa 1o bubnuoreka [IOK

TeMe "DnexkTpoauHamMuka'

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

68 PesepBHeIil ypok. O000marmui ypox 1o 1 | bubnnoreka HOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB 11O 68 3 3
MMPOI'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
nugposeie
Nen/m | Tema ypoka Kontpoabnsie IlpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcbl
[TocTostHHBIE MATHUTHI M UX B3aUMOJICHCTBUE.
1 MarnuTtHoe nojie. BekTop MarHUTHOM 1 bubmmorexa [JOK
’ P . https://m.edso00.ru/ff0c9778
UHAYKIUU. JINHUY MarHUTHON MHTyKIIUU
MarauTHOe 1oJjIe MPOBOJHUKA C TOKOM. OTbIT
2 Opcrena. BzanmoeiicTBre MPOBOIHUKOB C 1 bubmmorexa [JOK
P ' P https://m.edsoo.ru/ffOc98fe
TOKOM
3 JlabopaTtopHas pabora «3yueHue MarHuTHOTrO 1 1 bubnnorexa [JOK
MOJISL KATYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBrEe MarHUTHOTO TIOJISl HA TIPOBOJIHUK C
4 tokoMm. Cuna Amnepa. JlabopatopHas pabota 1 1 bubnnorexa [JOK
«HccnenoBanue neMcTBUS ITOCTOSHHOI'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»
JleiicTBrEe MarHUTHOTO TIOJISL HA IBHKYIIYIOCS
5 3apspkeHnyro yactuily. Cuita Jlopenra. Pabora 1 bubnmorexa HOK
P J 4 P ' https://m.edsoo.ru/ffOc9df4
cuibl JIopeHna
OnexTpoMarauTHas HHAYKIHs. [ToTok BekTOpa
6 MarHuTHON MHAYKImu. DJ1C nHayKkmuu. 3akoH 1
AIIEKTpOMArHuTHOU nHAYKIMKu Dapaes
7 JlabopaTtopHas pabora «HMcciaenoBanue 1 1 bubnmnoreka [JOK

SIBJICHUA 3J1 eKTpOMaFHHTHOﬁ UHAYKIOUN

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NHuaykTuBHOCTE. fIBIEHHME CAaMOUHAYKLIHUH.
O/1C caMOMHIyKIIMU. DHEPrUsi MAarHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
oJie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTpoiucTBa U UX IPUMEHEHUE:
IIOCTOSIHHBIE MarHUTBI, dJIEKTPOMArHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTULl, UHAYKINOHHAS I1€Yb

10

11

O6o6maromuii ypok «MaraHutHoe mosie.
DNEKTPOMArHUTHAS] WHTYKITHS

KonTponbnas pabota no reme «MarHutHoe
noJie. DNEeKTPOMAarHuTHasE MHAYKIIHSD)

bubmuoreka [{OK
https://m.edsoo.ru/ffOcab82

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

12

CB00OOHBIE MEXaHUYECKHE KOIeOaHHUsl.
lapmonndeckue konebanus. Y paBHEHUE
rapMoHH4eckux konebanuii. [IpeBpaiienue
SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHast pabota «HcciaenoBanue
3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHU

T'py3a HAa HUTH OT AJIMHBI HUTU U MACCEI I'py3a»

14

Koneb6arenbHblit kKoHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHHs B UACATHHOM
K0JIeOaTeTbHOM KOHTYpE. AHAIIOTUS MEXKIY
MEXaHUYECKUMH U DIIEKTPOMArHUTHBIMH
KoJIeOaHUAMU

bubnmorexa LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUs
SHEPruu B U/I€aJIbHOM KOJIe0aTeIbHOM
KOHTYpe

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

[IpencraBnenue o 3aTyXarOUMX KOJeOaHUIX.
BriHyX/1eHHBIE MEXaHUYECKHE KOJICOaHNsI.

bubnunoreka LIOK

16 Pe3onanc. BeIHY)IEHHBIE 2IEKTPOMAarHUTHBIE https://m.edsoo.ru/ff0cbb86
KoseOaHus
[lepemennslii Tok. CHHYCOUIANbHBIN
17 IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO bubnuoreka [JOK
TOKa. AMIUTUTYAHOE U JCHCTBYIOIIEE 3HAUYCHUE https://m.edsoo.ru/ffOchd34
CHUJIBI TOKA U HAIPSKEHUS
18 Tpancdopmarop. [IponsBozacTso, nepesaya u
oTpedIeHUE 3IIEKTPUUECKON SHEPTUU
VY CTpoiicTBO U IPAaKTHYECKOE TPUMEHEHUE
19 3JIEKTPUUECKOr0 3BOHKA, FeHepaTopa bubmmorexa LIOK
N https://m.edsoo.ru/ff0cc324
HEPEMEHHOT0 TOKa, TMHUH 3JIeKTporepeiad
DKOJIOTUYECKUE PUCKU IIPU [TPOU3BOJICTBE
20 3NeKTpodHeprun. KynbpTypa ncnosib30BaHus
3JIEKTPO’HEPIUH B ITIOBCEAHEBHOMN KU3HU
MexaHuuyeckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubmmnoreka HOK
pacnpoCTpaHEeHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeunble U MPOIOJIBHBIE BOIHBI
29 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH 3ByKa. bubnmnorexa [JOK
Bricota Tona. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
23 ONEeKTPOMarHUTHHIE BOJIHBI, UX CBOMCTBA U bu6muoreka [JOK
ckopocTsb. [IIkana 3J1eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/ffOccfeQ
24 [TpuHIMIIBI paOCBSI3U U TEJIEBUACHHUS.

PazButue cpencts cBszu. Pagnonokarus



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

bubnunoreka LIOK

25 KonTtponsnas padora «Konebanus u BOTHB) https://m.edsoo.ru/f0cc6Ts
[IpssMonMHENHOE paclIpOCTPaHEHHE CBETA B
26 OI?Hopo;[HOP”I cpenrz:. T(E)qegmﬁ HCTOYHHUK buGnuorexa [IOK
https://m.edsoo.ru/ff0cd350
cBera. Jlyu cBera
97 OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnmnoreka HOK
[TocTpoenne n3o0pa>keHHit B IIIOCKOM 3epKalie https://m.edsoo.ru/ff0cd4e0
[Tpenomnenue ceta. [lonHoe BHyTpeHHEE
28 otpaxkenue. [IpenenbHbIN yros mogIHOTO bubmmorexa [JOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPAKEHUS
29 JlaboparopHas padota «3mepenue bubmmoreka [JOK
MoKa3aTelis MPeJIOMJICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzsl. [locTpoenune n300pakeHuit B JIMH3E. bubnnorexa [JOK
®opmysia TOHKOHM JIMH3bL. Y BEJIMYEHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlaGopartopHas pabota «MccnenoBanue
CBOWCTB M300paXeHUH B IMH3AX»
Mucnepcus ceeta. Clio>kHbIN cocTaB 0€710ro
32 cseta. LBer. JlaboparopHas paboTa
«Habmonenne aucnepcun cBeTay
33 WNurepdepennus creta. Judpaxnus ceera. bubmmnoreka HOK
JudpaxknuoHnHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [TonepeunocTh cBeTOBBIX BOJH. [lonspu3zanms bubmuoreka [IOK
cBeTa https://m.edsoo.ru/ffOcf02e
35 Ontuueckue npuOOPHI U yCTPONUCTBA U
yCIIOBHS UX 0€30MacHOr0 MPUMEHEHHUS
36 ['paHu1IBl TPUMEHUMOCTH KIACCHYECKOM bubnuotexa [JOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

MexaHuku. [locTynaTel cnenuaibHON TEOPUU

OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/ffOcf862

37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bubnmnoreka HOK
3aMe/IJIeHHe BpEMEHU U COKpAIeHUE JTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus ¥ UMIYJIbC PEISITUBUCTCKOM
38 gactunbl. CBI3b MacChl C YJHEPTrUeEl U buGnuorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPIHUsl MOKOS
39 KonTtponsHas padora «Ontuka. OCHOBBI Bbu6mmoteka [JOK
CIELIMATIbHOM TEOPUU OTHOCUTEIBLHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [1nanka. DHeprus u bubmuoreka [{OK
UMITYJIBEC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpsiTHE U HccaenoBanue porodddexra. bubmmorexa [JOK
Omnbithl A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtodddekra. YpaBHEHHE
42 OiiHmTeiHa 1uist poroaddexra. «KpacHas brbmmorexa LIOK
FBP https://m.edsoo.ru/ff0d015e
rparuiay Gororpdexra
43 Hasnenue ceera. Onbite [1. H. JIeGenena. bubnnorexa [JOK
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYecKue YCTPOHUCTBA U MPAKTUYECKOE
44 npruMeHeHue: GoTo3JIeMEHT, (HOTOAATUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
45 Pemenne 3aga4 1mo Teme «9IEMEHTBI but6mmorekxa [IOK
KBaHTOBOW OIITHKI https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbiTer Pesepdopna
bubnunorexa LIOK
46 0 paccessHuio o-uactuil. [Imanerapuas Moens

aToMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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bubnunoreka LIOK

47 ITocTynater bopa
Y P https://m.edsoo.ru/ff0d0afa
M3aydenne n nmornomenne (GOTOHOB IIPH
48 e gxozle aToMa ¢ OJHOI'0 q)OBHSI BHGpFI/II/I Ha buGnuorexa [IOK
P . P p https://m.edsoo.ru/ff0d0afa
Ipyroil. Buasl criekTpoB
BoaHoBEIe cBOMicTBa yacTull. BoiHEI fe
49 Bpoiinsa. KopnyckynsspHO-BOJIHOBOH Iyaliu3M Bubmaorexa ITOK
P - ROPHYCRYIIAP Y ' https://m.edsoo.ru/ff0d0ca8
CIIoHTaHHOE ¥ BBIHYKJICHHOE U3ITyUeHHUE
OTKpbITHE PAIMOAKTUBHOCTH. OIIBITHI
50 Pesepdopna o onpeaenenunio cocrara bubmorexa [JOK
pLOP P https://m.edsoo.ru/ffodofd2
PaAMOAKTUBHOTO U3ITyUCHUS
CsoticTBa anbda-, 6eTa-, raMMa-u3TydeHHUs.
51 BnustHue paginoakTUBHOCTH Ha KUBBIE
OpraHU3MBbI
OTkpseITHE TPOTOHA U HEeTpoHa. V30TOMBI.
52 Anbda-pacnaa. IeKTPOHHBINA U MO3UTPOHHBIH brbmmorexa LIOK
P . P P https://m.edsoo.ru/ff0d1162
Oera-pacnan. ['lamma-u3inyyeHue
DHeprus CBSI3U HYKIOHOB B sipe. SnepHbie
53 peakiuu. Snepusiii peaktop. [Ipodiemsr, bubmuoreka [JOK
MEPCIEKTUBBI, SKOJIOTUYECKUE ACTIEKThI https://m.edsoo.ru/ff0d1356
SJIEPHOW DHEPTEeTUKHU
DneMeHTapHbIe YacTUIIB. OTKPHITHE
Mo3uTpoHa. MeTo el HaOIIOICHUS 1
54 erUCTPaIlAH DJIEMEHTAPHBIX YacTHIl. Kpyriislii BrbmroTexa [IOK
P P P 8 Py https://m.edso00.ru/ff0d0e38
cTon «DyH/1TaMeHTaIbHBIC B3aUMOICHCTBU.
EnuncTBO u3nyueckoil KapTUHBI MUPay
55 Bun 38é3aH0T0 HEOa. Co3BE3Us, APKHE



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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https://m.edsoo.ru/ff0d0e38

56

57

58

3Bé3[[BI, IIJTaHEThI, UX BUAUMOC NBUXKCHUC.
Conneunas cucremMa

Connne. ConHeuHas akTUBHOCTE. MICTOYHUK
sueprun CoJiHIIa U 3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI TTIABHOI MOCIEI0BATEILHOCTH.
Buyrtpennee ctpoenue 38E31. CoBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBomonu CoJHIa U 3BE3]

Muneunsiii [1yte — Hama ['anakTuxa.

[Tonoxenue u auxenue ConHua B ['anaktuke.
lNanaktrku. YEpHbIE IBIPHI B sIApax TATAKTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe usnyueHue.
Meraranaktuka

60

61

Hepemennsie mpob6ieMbl aCTpOHOMUHU

KonrtponbHas pabora «91eMEeHThl aCTPOHOMUHU
U acTpOU3UKI»

62

O6o0matomuii ypok. Posis ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTHYECKOM, COITMAIILHOM M DTHUECKOH
cdepax AeITeTbHOCTH YellOBeKa

63

64

O6o06matomuii ypok. Pois 1 mecto Gusuku u
ACTPOHOMHUH B COBPEMEHHOM HAy4YHON KapTHUHE
Mupa

O6o6maromuii ypok. Ponb ¢puznyeckoit




TEOpHH B (HOPMUPOBAHUU NIPEICTABICHUN O
¢u3uveckoil kKapTHHE MUpa

O6o06maromuii ypok. Mecto ¢pusudeckoit
KapTUHBI MUpPa B O0IIEM PSY COBPEMEHHBIX

05 €CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O 1
pupose
66 PeszepBHbIil ypok. MarautHoe noue. 1
DJIEeKTpOMarHuTHask UHIYKIUS
67 Pesepsublit ypok. Ontuka. OCHOBBI 1
CIEIMaJIbHOM TE€OpUH OTHOCUTEIbHOCTH
Pesepnblit ypok. KBanroBas ¢puzuka. bubnuorexa [IOK
68 1
DNIEMEHTHI aCTPOHOMUU U acTpODHU3UKH https://m.edsoo.ru/ff0d1784
OBIHIEE KOJIMYECTBO YACOB 110 68

ITPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» ®uzuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. non
penaxnueti [TapdenteeBoit H.A., AknnmonepHoe o6mecTBo «3maTenscTBO
«IIpocBenieHue»

» ®usuka, 11 kimace/ Makumes I'.J1., bByxosues b.b., Yapyrun B.M. non
penaknueti [TapdentreBoii H.A., AknnonepHoe o6mecTBo «3maTenscTBO
«IIpocBenieHue»
®usnka. 10-11 knaccel. 3agaunuk 2019r./ Peimkesna A.I1.

EI'D 2023 no ¢usuke, M.1O. Jlemunosa. 30 3x3aMeHaIIMOHHBIX TUITOBBIX
BApUAHTOB

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
®dusuka. 10 knacc. Merogudeckoe rmocooue. / [lerpora M.A., Kyapssues B.B.
YHuUBEPCAIbHBIE TOYPOUHBIE Pa3padb0Tku no ¢usuke. 11 knacc./ Bonkos B.A.
Pemenue 3anau no ¢pusuke Ha komnbrorepe. Kuura nms yuurens/ M3Bo3unkoB
B. A., Cayuxuii A. M.
®poHTanbHbIE Ja00paTOpPHBIE 3aHATHA 110 Pu3Kke B 7-11 kiaccax
0011e00pa30BaTENbHbBIX YUPEKACHUN : KHUTa i1 yuurtens / B. A. Bypos u nip.;
nox pex. B. A. Bypoga, I'. I'. Hukudoposa.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MUHTEPHET

1. www. edu - "Poccuiickoe odpa3zoBanue" denepanbHBIN MOPTAIL.

2. www. school.edu - "Poccwuiickuii 001eoopazoBaTebHbIN mopTan'.

3. www.school-collection.edu.ru/ Enunas komekius mudpoBbIx

o0pa30BaTeNbHBIX PECYPCOB

4. www.it-n.ru "CeTb TBOPYECKHX yUHTEICH"

5. www .festival.1september.ru ®ectrBais negarornyecKux uac

"OTKpBITHINA yPOK"

6. )Kusas ¢usuka: oOydaroras nmporpamma. http://www.int-

edu.ru/soft/fiz.ntml

7. Ypoku ¢pu3uku ¢ ucnojib3oBanueMm MurtepHera.

http://www.phizinter.chat.ru/

8. duzuka.ru. http://www.fizika.ru/ 3. ®usvka: KOJJIEKIUS OMBITOB.

http://experiment.edu.ru/

9. ®u3uKa: ANEKTPOHHAS KOJUIEKIUS ONBITOB.

http://www.school.edu.ru/projects/physicexp



