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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHSI OCHOBHOMU
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbX B DI'OC COOQO, a takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLICTIIIUY MpEnoiaBaHus yueOHoro npeamera «Pu3nka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbBIE
o0Opa3oBaTebHbIe IPOTrPAMMBI.

Copnepxanue nporpamMMbl 10 (U3MKE HampaBleHO Ha (OPMUPOBAHHME €CTECTBEHHO-
HAY4YHOH KapTUHBI Mupa y yyamuxcsa 10—11 xmaccoB npu o0ydueHun Gpusnke Ha 6a30BOM ypOBHE
Ha OCHOBE CHCTEMHO-AEATENbHOCTHOro mnoxaxoza. [Iporpamma no ¢usuke COOTBETCTBYET
tpeboBanusiM ®I'OC COO k mIaHUpPyEeMBIM JIMYHOCTHBIM, IPEIMETHBIM U METaNpEIMETHBIM
pesyibTataM OOY4eHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peaTU3alMd MEXIPEIMETHbIX
cBsizell (PM3MKHM C eCTeCTBEHHO-HAYYHBIMH YYeOHBIMH IpeaMmeraMu. B Heil ompenensrorcs
OCHOBHBIC LI€JIM M3y4YeHUs (U3UKU Ha YPOBHE CPEJHEro oOIuero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUNIHOCTHBIC, METAIpEIMETHBIE, IPEeMETHBIE (Ha 6a30BOM

YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

e IUIAHUPYEMBIC PE3YJIBTAThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpPOBHE, B TOM YHCIIE
NpeMETHBIC PE3YJIbTAThI 110 TO/1aM 00YYCHUS;
o Copepxanue yaeOHoro npeamera «Ou3nka» Mo rogam 00ydeHus.

®du3nka Kak Hayka o Hanbosee oOIMX 3aKOHaX MPUPO/IbI, BHICTYIAsI B KAUECTBE Y4€OHOTO
npeaMeTra B IIKOJE, BHOCHT CYLIECTBEHHBIM BKJIQJ B CHCTEMY 3HaHUI 00 OKpyXaroliem
mupe. [lIkoapHBIH Kypc (U3MKH SBISETCS CUCTEMOOOPa3yIOIIUM JUIsl €CTECTBEHHO-HAayYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUECKUE 3aKOHBI JIekKAaT B OCHOBE MPOLIECCOB U SIBICHHH,
M3y4aeMbIX XHMHUeEH, Ouosoruel, ¢puznueckoil reorpadueir u actponomueit. Micnons3oBanue u
aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUM ONpenenseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTMIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHaJoB C 33JaHHBIMU CBOIMCTBaMU U JIpyrux. M3ydyenue ¢Gpu3nkyu BHOCUT OCHOBHOM BKJIA[ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYUYHON KapTHHBI MHpa y ydallluxcs, a Takke B (popmMupoBaHHE
YMEHUH NMPUMEHATh HAy4YHbIH METOJ MO3HaHUS IIPU POBEIEHUH YUEOHBIX HCCIIeI0BaHUH.

B ocHOBY kypca ¢usuku 1t cpeHero oo1ero oopa3oBaHusl MOJIOXKEH Pl UACH, KOTOPBIE
MO>KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOSHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEHl Kypc SIBISETCS JIOTHUECKHU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall 1Mo BCeM paszzeniaM (U3WKH, BKIIOYAs BOIMPOCH KaK KIIACCHYECKOW, TaK U
COBPEMEHHOM (DU3HKH.

Hoes 0b606wenus. B cooTBeTCTBUM ¢ Hel Marepual Kypca (U3MKH OOBEIMHEH BOKPYT
¢uznueckux Teopuid. Benymmm B Kypce sBIsieTcss (OpMUPOBAHHWE MPEJCTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpenmnosiaraeT UCHOIb30BaHUE T'YMaHUTAPHOIO
noTeHnuana GU3n4eckoi HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS GU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)Xe€ ¢ MUPOBO33PEHUECKIMU, HPABCTBEHHBIMHU M KOJIOTHYECKUMU TTPOOIeMaMHu.



Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnosaraet 3HakOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX PUIIOKEHNN N3YUYEHHBIX TEOPHI M 3aKOHOB.

Hoes sxonocuzayuu pealn3yercs MOCPEICTBOM BBEICHUA JIIEMEHTOB COZACP)KaHU,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUs MPoOIeM PallMOHATIBHOTO PUPOJIOTIONIB30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (PU3MKM Ha ypOBHE CpeIHEro o0Iiiero oOpa3oBaHHs
SBISIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBAHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHHS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
IIPEJICTaBICHUSIX O IPUPOJIE, TPaHUIAX MPUMEHMMOCTH TEOpHi, I ONHMCAaHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CuCTeMHO-IETETbHOCTHBIN MOAX0/] B Kypce (PU3MKHM peamn3yeTcs Mpexae BCEro 3a CUET
OpraHu3aluy 3KCIIEPUMEHTAILHOW JEATeIbHOCTH oOy4varonuxcs. J[ins 6a30Boro ypoBHsi Kypca
(GU3UKN — ITO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (u3nke oObEAMHEHBI B OOIIUMH CIHCOK
YYEHHUECKUX NPAKTUYECKUX padoT. BrlieneHne B ykazaHHOM IEpeYHE JIAOOpPaTOPHBIX padoT,
NPOBOJUMBIX JIJISl KOHTPOJISI M OLIEHKH, OCYIIECTBISETCS YYaCTHUKAMH O0O0pa30BaTEIbLHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHKS U OCHAIICHUs KabuHeTa ¢usuku. [Ipu sToM
oOecrieynBaeTCsl OBJIAJICHHE OOYYAIONIMMHUCS YMEHUSMHU IPOBOJUTH KOCBCHHBIC HM3MEPCHHS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MYECKMX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TPOBEpKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHKME yIenseTcs PEelIeHHI0 pacu€THBIX M KaueCTBEHHBIX 3anad. [Ipu sTtom
JUTSL PACYETHBIX 3371a4 TIPUOPUTETOM SIBJISTIOTCS 3a/1a49M C SIBHO 3aJIaHHON (DU3MYECKON MOJEIBIO,
MO3BOJISIOIINE TPUMEHATh NU3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jiena Kypca,
TaK W WHTETPHUPYS 3HAHMUS M3 Pa3HBIX pa3AeyioB. (s KauyecTBEHHBIX 3a7a4 MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBsACHEHHE TMPOTEeKaHWs (HU3UYECKUX SBICHHM W TPOIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromume BbIOOpa (DU3NYECKONW MOJENTU Il CUTYallMH MPAKTUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B cootBerctBun ¢ TpeboBaHusMu PIOC COO k MarepuanbHO-TEXHUYECKOMY
obecrieueHno y4eOHoro rpoiiecca 0a30BbIi ypOBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH M3ydaThCsl B YCIOBHUSAX MPEIMETHOTO KabuHeTa (GU3MKU WM B YCIOBUSIX
MHTETPUPOBAHHOIO KaOMHETa MpPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B xabunere dusuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyIOBaHUE JUIS BBINOJHEHHS YKa3aHHBIX B
porpaMMe 1o pu3MKe yUeHHYeCKUX MPaKTHUYECKUX padoT U JEMOHCTPAlMOHHOE 000PY0OBaHHUE.

JleMOHCTpallMoHHOE  00OpyJIOBaHHe (OPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHHUMAJIbHOW JTOCTATOYHOCTH M 00€CIIeUMBAET MOCTAHOBKY MEPEYHCICHHBIX B MPOrpamMMme Io
bu3MKe KIIOYEBBIX JEMOHCTpAIUil A UCCIENOBAHMS HM3y4aeMbIX SIBICHHH M TPOIIECCOB,
IMITUPUIECKUX U (YH/IAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaboparopHoe o0opynoBaHue Ui YYeHUYECKUX IPAKTUUECKUX pPadoT GopMUpYeETCsl B BUJIE
TEMAaTUYeCKHX KOMIUIEKTOB M oOecreumBaeTcs B pacu€Te OJHOro KOMIUIEKTa Ha JIByX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOpPYIOBaHUS JOJKHBI OBITH
MOCTPOECHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.

OCHOBHBIMHU HCJsIMU U3YUCHUA (bI/ISI/IKI/I B 06H_ICM O6paBOBaHI/II/I SABIIAKOTCA:



e (opMHpoBaHHE HHTEpECA U CTPEMIICHHUS 00yHarONMXCs K HAYIHOMY U3yYCHHUIO TPUPOJIHI,
pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEHH;

e pa3BUTHE TMPEACTABICHUWA O HAy4yHOM MeETOJe TO3HaHusi U (opmMHpOBaHHE
HCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBJICHHSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa M3y4eHUS OCHOB CTPOCHHS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMHpOBaHHE YMEHUH OOBSACHATH SBICHHS C MCIIOIb30BaHUEM (M3MUECKUX 3HAHUU U
HAYYHBIX JI0Ka3aTEeJIbCTB;

e (opMHpOBaHHE TPEICTABICHUN O POIM (U3MKK IS PAa3BUTHS JPYIHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

Joctuxenne 3THX Liejaed o0ecreunBaeTcsl pEIIeHUEM CIEAYIOIUX 3ajJad B IIPOLEecce
U3Y4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o0uiero o0pa3oBaHus:

e MnpuoOpeTeHHe CUCTeMbl 3HaHUM 00 oOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJICKYJIAPHYIO (DU3UKY, SJIECKTPOJAMHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHUE YMCHHI IPUMEHSTh TCOPETHUSCKHUE 3HAHUS ISl 00BICHEHUS (PH3UICCKIX
SBJICHUI B IPUPOJIE U ISl HPUHATHUS NPAKTUUECKUX PELICHUN B TIOBCEITHEBHON KU3HU;

e OCBOEHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 3314 C SIBHO 33AaHHOM (PU3NIECKON MOAETIBIO,
3aJa4, MOPa3yMEBAOIINX CAMOCTOSTENbHOE CO3aHNe (PU3NUECKON MO, aJeKBaTHOM
YCIIOBUSIM 3aJ]auu;

e TMOHUMaHHE (U3MYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHHUUYECKUX YCTPOMCTB U
TEXHOJOTMYECKHX IPOLIECCOB, UX BIIMSHUSA HA OKPYKAIOILYIO CPELY;

e OBJAJICHHE METOJaMH CaMOCTOSITEIBHOTO IJIAHUPOBAHUS W MPOBEIEHUs (PU3MUecKux
HKCIIEPUMEHTOB, aHAJM3a M UHTEPIPETANUU HHPOPMALIUH, ONIPEIEIICHUS JOCTOBEPHOCTH
MOJIy4YEHHOT'O pe3yJIbTaTa;

e CO3JaHUE YCJIOBHM Al pa3BUTHUS YMEHUH MPOEKTHO-UCCIIEIO0BATEIbCKOM, TBOPUECKON
JIeATETbHOCTH.

Ha wusyuenue ¢usuku (0a30BBI ypOBEHb) HAa YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUS
orBojuTcs 136 vacoB: B 10 kitacce — 68 yacoB (2 yaca B Heento), B 11 kiacce — 68 yacoB (2 yaca
B HEJIEIIO)

[Tpennaraemslii B mporpaMme o ¢pu3uke nepeyeHs J1ad0paTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTEb JI€laeT BbIOOp MpOBeAEHUs 1a0opaTOpHbBIX paldoT U
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COAEP KAHUE OBYUYEHMUSA
10 KJIACC
Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT O IO3HAHMS

®usnka — Hayka o mpupoje. Hayunble MeToabl MoO3HaHUS OKpysKarouero mupa. Ponb
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS PUPOAbI. DKCIIEPUMEHT B (DU3HKE.

MOHCHHpOBaHI/IC (1)I/I3I/ILI€CKI/IX SIBIICHUI H IMpoIcCCoOB. HaquLIe runoTre3pl. Ou3ndecKue
3aKOHBI U TCOPHU. FpaHI/II_IBI MNPUMCHUMOCTHU (bI/I?;I/I‘-IeCKI/IX 3aKOHOB. HpI/IHLII/IH COOTBCTCTBHA.

Ponp m mecto ¢usukn B (QOpMHPOBAaHHUM COBPEMEHHON HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU JIeSITEITLHOCTH JIIOICH.

Jlemoncmpayuu

AHajoroBbsie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE PUOOPHI, KOMITBIOTEPHBIC TaTYHKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBuxkeHHE. OTHOCUTEIBHOCTb MEXAaHHYECKOro JBmxeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, CKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUaIbHONW TOYKH, MX NPOEKIMH HAa OCH CHCTEMBI KOOpAMHAT. Cl0KEHUE NEPEMEIEHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE NpsSMOJUHEHHOe ABWKeHHe. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEepEMEILEHUs] MaTepruaibHOW TOUYKHA OT BPEMEHHU.

CBoboaHoe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.
KpuBonuneriHoe nBwxeHue. J[Buke€HHE MaTepuaIbHOW TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM 11O MOJYJIFO CKOPOCTBIO. YTIIOBas CKOPOCTb, TMHENHHas ckopocTs. [lepuoa un yacrora

obOpainenus. LleHTpocTpeMHUTEIEHOE YCKOPEHHE.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUIOMETP, ABUKEHUE CHAPSIOB,
LIETIHBbIE U PEMEHHBIE IIEpeIavn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPAIIAS] KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKECHUSI.
[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Ha6J'IIOIleHI/IC JABMOXKCHUA TCIIA, 6p0H_IeHHOF0 nox yrjioM K ropu3oHTy U TOPU30HTAJIbHO.



H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hanpapnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO OTPEIETICHUSI MTHOBEHHOM CKOPOCTH.

I/ICCJ'IGI[OBaHI/IC COOTHOHLICHUA MCXKIY ITYTAMU, HpOfII[CHHbIMPI TCJIOM 3a MOCJICA0BATCIbHBIC

paBHBIE TPOMEXKYTKH BPEMEHH IPH PABHOYCKOPEHHOM JIBKEHUU C HAYaJbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuyenue ABUKEHUS MIAPUKA B BA3KOU KUIKOCTH.
N3yueHue OBM>KEHUS Tea, OpOLIEHHOTO FOPU30HTANIBHO.
Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTH ['anuned. [lepBoiit 3akoH HetoToHa. MHEpLManbHbIE CUCTEMBI
oTcuéTa.

Macca Ttena. Cwuna. [lpuHuun cynepno3unuu cui. Bropoit 3akon HeroTona st
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [17151 MaTepraibHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (mokost, CKoibxkeHus, kaueHust). Cuia tperust. Cyxoe Tpenue. Cuna
TPEHMsI CKOJIbXKEHHUS U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS MPU
JBUKEHHUHM TeJa B )KUAKOCTU WM rase.

HOCTyrIaTeJ'ILHOC " BpalllaTCJIbHOC ABUXKCHUC a0COJIFOTHO TBép)IOFO TCI1a.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalicHu. IIneyo cunsl. YciaoBus PaBHOBCCUSA TBép,[[Ol"O
TCIa.

TexHuueckue YCTpOﬁCTBa U MPAKTUYCCKOC IIPUMCHCHUC: IMOAIIHUITHUKH, OBUKCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBieHue nHepLUMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIINX TEJI.
Bropoii 3akon Herorona.

N3mepenue cu.

CiioxeHne CUil.



3aBUCUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MaICHHUH.
CpaBHEeHME CHII TPEHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.
VYcnoBus paBHOBeCUs TBEPAOTo Tena. Buabsl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
W3ydeHue ABMKEHUS OpyCcKa M0 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3ZHHKAIOUIMX B IMPYKUHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJla, UMEIOILET0 OCh BPAICHHUS.
Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

I/IMHy.TIBC MaTepHaHBHOﬁ TOYKH (Tena), CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. I/IMHyJ'IBC CHJIBI U
HN3MCHCHHEC UMITYJIbCA TCJIA. 3aKkoH COXpPaHCHUS UMITYJIbCA. PeakTuBHOE ABMKCHUE.

Pabora crinsl. MOIIHOCTE CHJIEL.

Kunernueckass sHeprus MarepuaibHOM TOuku. Teopema 00 M3MEHEHMM KHUHETUYECKOU
JHEPrUu.

[TorenunanbHas 3Heprus. [loTeHManbHas sHeprus ynpyro Ae(popMUPOBaHHON IPY>KUHBI.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3eMJIH.

HOTGHI_II/IaHBHBIe N HCIIOTCHIMAJIBHBIC CHIIBI. CBs3b pa6OTH HCIIOTCHIIMAJIBHBIX CHII C
W3MEHCHHEM MEXaHHISCKOM SHEPTHUU CUCTEMBI TCIL. 3akoH COXpaHCHUMA MEXaHUYECKOM OHCPIHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOLOMET, KONEP, MPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon mOTEHIIMATHHON YHEPTHH B KHHETHYECKYIO M OOpaTHO.
Yuyenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne abCONMIOTHO HEYNPYroro yaapa € TOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.



HccnenoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHMUYECKOW 3HEpPruu Teja Ha
IIPUMEpPE PaCTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nes 3. Mosekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH M UX OMBITHOE 0OOCHOBAHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBHUS YaCTHUI] BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TeNl U 00BSICHEHUE CBOICTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW TEOopuu
ueanpHOro rasa. AOCONIOTHasg TemIeparypa Kak Mepa CpeaHell KUHETHYeCKOH SHepruu
TEIJIOBOTrO JABMKEHMS yacTull ra3a. [lIkama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30ompoueccsl B HI€aJbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ paduyeckoe mMpencTaBieHUE H30IMPOIECCOB: HM30TEPMa, H30X0pa,
n3obapa.

TexHuveckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, JTOKa3BIBAIONINE JMCKPETHOE CTPOSHUE BemecTBa, ¢ortorpaduu MOJICKYI
OpPTaHUYECKUX COCTUHEHUIA.

OnbIThl 1O AUPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Monens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.
Monens, niurocTpupyronas Npupoay AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IpOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

Ormpenenenne Macchl BO3yXa B KIACCHOM KOMHAT€ Ha OCHOBE HW3MEpPEeHHM 0O0BEMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKTY ITapaMeTpaMy COCTOSIHUSI Pa3peKeHHOI0 rasa.
Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamuueckass cucteMa. BHYTpEHHsA SHEpPrusi TEPMOJMHAMHYECKOW CHCTEMBI U
cnocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss SHEprusi OAHOATOMHOTO



HACaJIbHOIO rasa. BI/I,Z[I)I TEILIONEpCaaYn: TCIJIOMPOBOJHOCTE, KOHBCKIWA, U3JIYUCHHUC. YIIGJ'IBHaﬂ
TEIIOEMKOCTD BEILIECTRA. KonnuecTBo TEIIOTHI pu Teruioncpeaayc.

[Tonsitre 06 annabaTHOM Mporiecce. [1epBrlit 3akoH TepMoguHamMuKu. [IpuMeHeHne nepBoro
3aKOHa TEPMOJAMHAMUKH K H301poleccaM. ['paduueckast uHTEepIpeTaius padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTs nmpo1ieccoB B MpUpo/Ie.
TemoBele MamuHbl. [IpyuHIMIBI AelicTBUA TEIIOBBIX MaluH. [IpeoOpa3zoBanus 3HEpruu B
TeIJIOBBIX MammurHax. KoaddumueHT mone3noro aerctBus TerioBoi Mamuuel. [{ukn KapHo u ero

KO3(PPHUILIHUEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPTETUKH.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUWE: JBUTaTellb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW JHEPruu Tella MpPHU COBEPIICHHH pabOThI: BBUIET MPOOKU U3
OYTBUIKH O] JICHCTBUEM C3KAaTOTO BO3lyXa, HarpeBaHue 3(hupa B TaTyHHOU TpyOKe MyTéM TpeHus
(BUACOIEMOHCTpALIHS ).

N3meHeHnne BHYTpEHHEH SHEpruu (TEeMIEpaTyphl) Tea MpHU TeIuionepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, TBUTATENSl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopuuvie pabomuol

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[Tapoo6pa3oBanue u kKoHAeHcalus. Vicriapenue u kunenne. AGCOIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3AyXa. HacklmeHHbIN map. YaenpHas TemioTa mapooOpa3oBaHUs. 3aBHUCHUMOCTh
TEeMITepaTyphbl KUTICHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopgHbie Tena. AHU30TPONHS CBOMCTB KPHUCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u kpucramumszanus. Y IeiabHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHuvyeckne YCTpPOWCTBA W MPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHUHN TTOJIYICHHSI COBPEMEHHBIX MaTEpUaIOB, B TOM YHCIIC HAHOMATEPHAIIOB,
Y HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHIIIEHHBIX MMAPOB.

Kumienne IIpH MMOHMKCHHOM JIaBJICHUU.



CrniocoObl U3MepeHus BIKHOCTH.
Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITIMYECKOTO BEIIECTBA.
JleMoHCTpanusi KpUCTaIIOB.
Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol
N3mepenrie OTHOCUTEIBHOM BJIaKHOCTH BO3/IyXa.
Pa3nen 4. DaekTpoanHaMuka
Tema 1. Dnexmpocmamuka

OnekTpuzanusi Teln. OIeKTpuueckuil 3apsa. JlBa Buga dIEKTPUUECKUX 3apsJOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumoneiicteue 3apsnoB. 3akoH Kynona. TodeuHblif 37eKTpUYecKMid  3apsia.
Onexkrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro noisd. IlpuHuun cynepnosunuun

ANEKTPUYECKUX MOJeH. JINHNKM HaNPsyKEHHOCTHU MIEKTPUYECKOTO MOJIA.

PabGota cun QJICKTPOCTATHYCCKOI'O I10JIA. ITorennman. Pa3HOCTh MOTEHIIUATIOB. HpOBOI[HI/IKI/I
N JUIJICKTPHUKHU B DJICKTPOCTATHUYCCKOM IIOJIC. I[HBHGKTPH‘IGCK&?I IMPOHUIACMOCTD.

OnektpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTh IIJIOCKOTO KOHJECHCATOpa. DHEprus
3apsDKEHHOTO KOHJICHCATOopa.

TexHu4eckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHE: DIEKTPOCKOI, 3IJIEKTPOMETD,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONPHUOOPOB, KOHAEHCATOP, KONMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3anmopnencTre HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

IIpoBOIHUKY B JIIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTH4ecKasl 3allnTa.

JIMdIIeKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh 3H€KTpOéMKOCTI/I IIJIOCKOT'0 KOHJACHCATOPA OT IJIomaau IiIaCTuH, paCCTOAHUA
MCKAY HUMH U ,[[HBJ'ICKTpH‘-ICCKOfI IMPOHUIIACMOCTH.

SHCpFI/IH 3apsKCHHOI'O KOHACHCATOpPA.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi



H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.
Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJNIEKTPUYECKHIA TOK. YCIIOBHUS CYIIECTBOBAHUS 3JCKTPHUUECKOrO TOKA. VICTOYHHMKH TOKA.
Cuia Toka. [1locTOSSHHBIH TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTka Lenu.

:‘)HGKTpI/I‘IeCKOC COIIPOTUBJICHUC. YIICJ'IBHOC COIIPOTHUBJICHUE BE€IICCTBA.
HOCHGI[OBaTeJIbHOe, napajjiCJibHOC, CMCIIAHHOC COCAMHCHUE TPOBOJHHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 31€KTPUUYECKOTO TOKa.

DIEKTPOABUKYILAsA CUJla U BHYTPEHHEE COMPOTUBIECHUE UCTOYHUKA TOKA. 3aKkoH Oma i
MOJIHOM (3aMKHYTOM) 3siekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DIIeKTPOHHAs MPOBOAUMOCTD TBEPABIX METAIUIOB. 3aBUCHMOCThH COITPOTUBIICHUS] METAJJIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

SJIGKTpI/ILIeCKI/Iﬁ TOK B BaKyyM¢€. CsolicTBa QJICKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHAs MPOBOJUMOCTb IMOJIYHPOBOIHUKOB.
CsaoticTBa p—n-niepexoaa. [lonynpoBoJHUKOBbIE TPHUOOPHI.

DNEeKTpUYeCKUid TOK B pacTBOpax MW pacilaBaxX OAJIEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JTUCCOITUAIUS. DIEKTPOJIN3.

OneKkTpruuecKkuil ToK B razax. CaMoCTOATEIbHBIM U HECAMOCTOSITENbHBIN pa3psaa. MonHus.
ITna3zma.

TexHUYecKre yCTPOMCTBA U PAKTHUYECKOE TPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKMA TOKa, DOJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIH  JHON, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYIIPOBOXHUKOBBIN IUOJ, T'AJIbBAHUKA.

Llemoncmpayuu

I/I3MepeHHe CHJIbI TOKA U HAIIPSZKCHUS.

3aBUCHUMOCTh COIIPOTUBJICHUA MNWIMHAPHUYCCKUX [MPOBOAHUKOB OT [JIMHBI, IIJIOIIAAN
MOIMICPCUYHOTO CCUCHUSA U MaTCpUalia.

CMemanHoe COCAUHCHUC ITPOBOJIHUKOB.

Hp}IMOC N3MCPCHUC BJICKTPOIIBI/I)KYH_[Cﬁ CHIJIBI. KOpOTKOe 3aMbIKaHUEC TaJIbBAHUYCCKOI'O
3JICMCHTA U OLICHKA BHYTPCHHCTO COIIPOTUBJICHUSA.

3aBHCHMOCTD COMMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPEI.

HpOBO,Z[I/IMOCTB OJICKTPOJIHUTOB.



HckpoBoii pa3psan U MpOBOJMMOCTh BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3yuenue cMemaHHOTO COeIMHEHUS PE3UCTOPOB.

I/I3MepeHHe BHGKTpOI[BI/DKYH_[eﬁ CHJIbl HCTOYHHKA TOKAa U €ro BHYTPCHHETO COIMPOTUBJICHUA.
Hab6monenue anexrpoinusa.

MesxknpeaMeTHbIe CBSI3H

N3yuenune kypca ¢uszuku 06a3oBoro ypoBHs B 10 kiacce OCYIIECTBISETCS € Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKHU, OHOJIOTHMH, XHMHUH,
reorpaMu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsmusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, (Qu3MUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
3KCTIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIIb, U3MEPEHHUE.

Mamemamuxa: pelmieHuEe CUCTEMbl YpaBHEHUH, TMHENHas (GyHKIus, napadona, runepbona,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKIAECTBO, BEKTOPHI M WX MPOEKIMH HAa OCH KOOPIMHAT,
CJIO)KEHHE BEKTOPOB.

buonoeusn: MexaHndeckoe JBM)KEHUE B KUBOW mpupone, Auddysus, ocMoc, TenIo00MeH
JKUBBIX OpraHU3MOB (BH/IbI TEILJIONEPEIAYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOU IIPUPOLE.

Xumus: AUCKPETHOC CTPOCHUC BCHICCTBA, CTPOCHUC aTOMOB W MOJICKYJI, MOJIb BCICCTBA,
MOJIAApHasA Macca, TCIIJIOBBIC CBOMMCTBaA TBépI[I)IX TECII, )I(I/I}IKOCT@ﬁ U Ta30B, JJICKTPHUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAsA JUCCOoUAlluA, raJibBaHUKaA.

l'eocpaghus: BAaXXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonocus: Ipeodpa3oBaHKEe JABUKEHHUN C UCIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUMHUKK, HCIOJb30BAHUE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATeIb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUsI COBPEMEHHBIX MAaT€pPHAJIOB, B TOM YHUCIIE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTWMH,  JJEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNpHUHTEp, AJIEKTpOHArpeBaTelbHble MPHOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TaJIbBAHUKA.

11 KJIACC
Paszgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKYUA



ITocTossHEBIE MarHuTHL. B3amMoaelcTBHE ITOCTOSHHBIX MArHUTOB. MAar"HuTHOE IIOJE.
Bekrop maruuTHOM MHAYKIMY. [IpyHIMI Cylieprio3uiMy MarHUTHBIX ITOJICH. JIMHUKM MarHUTHOU
nHaykiuu. KaptruHa TMHUNA MAarHUTHOM MHAYKIUK MOJIS TOCTOSHHBIX MarHUTOB.

MaruutHoe 1oje NpoBOJHHMKA ¢ TOKOM. KapTWHa JWMHMUIA WHIYKIIMM MArHUTHOTO MOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMoielicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, e€ MOyJIb U HaIIPaBIICHUE.

Cuna JlopeHua, e€ Moaylnb M HampaBlieHHe. JIBMKEHUE 3apsHKEHHOM YacTUllbl B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHniia.

SIBeHME DNEKTPOMAarHUTHOM HMHAYKIMHM. IIOTOK BEKTOpa MAarHUTHOW HWHAYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe anexTpuueckoe Mmose. DJIEKTPOJIBWXKYIIAs CUIa UHIYKIUU B IPOBOJHHKE,
JBIIKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHaykTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOJIBIKYIIAs CHUJIAa CAMOUHTYKIIAH.
3H€pFI/I$[ MAarauMTHOIO IMOJIA KaTyHIKHU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue YCTpOﬁCTBa U [OPAKTHYICCKOC TPHUMCHCHUC. TIOCTOSAHHBLIC MAIHWUTHI,
SJICKTPOMAIrHMUTEI, DJICKTPOABUTATECIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUI], MHAYKIIWUOHHAA ICYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.
JIuHUY MHIYKIMY MarHUTHOTO TMOJIS.
BzaumopeiicTBue AByX NPOBOJIHUKOB C TOKOM.

Cuta Ammepa.

HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.
SIBneHne ANeKTPOMarHuTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBHCHMOCTD 3J'ICKTpOI[BI/I)KyIJ_IeI71 CHUJIbl MHAYKIIMK OT CKOPOCTU HU3MCHCHUA MArHUTHOTO
IIOTOKa.

SIBnenue CaMOUHAYKIIUH.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydyeHre MarHUTHOTO TOJISl KATYIIKU C TOKOM.

HccnenoBanue neiCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBIEHUS 3I€KTPOMArHUTHON WHIYKIUH.
Pa3nen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble Ko1e0anus

Konebarenbnas cucrema. CBoOoaHble MexaHMueckue Kkojebanus. [apmoHuueckue
konebanus. Ilepmon, wactora, amrumtyga U ¢asa konebanuil. IIpyXKUHHBI MasTHUK.
Matematuueckuii MasTHUK. Y paBHEHUE TapMOHHUYECKUX KoJeOanuii. [IpeBparenue snepruu npu
FapMOHHMYECKHUX KOJICOAHUSX.

Konebartenbupiii  kOoHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIC KOJICOAHHWS B WICATHLHOM
KOJe0aTeIbHOM KOHType. AHAJOTUSl MEXIYy MEXaHWYeCKUMU U DIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3akOH COXpaHEHHS SHEPTUU B UACATHLHOM KOJIEOATEIILHOM

KOHTYPC.

[IpencraBiaenue o 3aryxaroumx KojeOaHUsIX. BbIHYyXJEeHHbIE MeXaHHYeCKHUe KojeOaHMs.
Pe3onanc. BeiHyKA€HHBIE AJIEKTPOMArHUTHBIE KOJIEOaHMUS.

HepeMeHHBIfI TOK. CI/IHYCOI/I,I[aJ'ILHHﬁ HCpCMeHHLIﬁ TOK. MOH_[HOCTB INEPEMCHHOI'O TOKa.
AMHJII/ITYZIHOG u I[CﬁCTB}HOHIGG 3HAYCHHEC CUJIbI TOKA U HAIIPSAKCHUA.

Tpanchopmarop. IIpousBoacTBo, mepenaya W TOTPEOJCHUE ISIEKTPUYCSCKOW DHEPTHH.
DKOJIOTMYECKHE PHUCKH TPH TPOU3BOACTBE JIIEKTPOdHEepruu. KynbTypa uCHONb30BaHUs

ANEKTPOIHEPTUU B MOBCEIHEBHOM )KU3HH.

TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE TPHUMEHEHHE: JIIEKTPUYECKUH 3BOHOK,
TeHepaTop IMEPEMEHHOIO TOKA, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTenbHON cUCTEMBbI (IPYKUHHBINA MM MaTeMaTHYECKHM
MasITHHK).

Habmonenue 3aTyxaronmx Koiebanui.
WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.
Hab6nronenue pezonanca.

CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKA U HAMNPSDKEHUS OT BPEMEHH) IS
AJIEKTPOMATrHUTHBIX KOJICOAHUMN.



Pe3onanc mpu mocnenoBaTebHOM COEAMHEHUHM PE3UCTOPA, KATYIIKU WHAYKTHBHOCTH U
KOH/JIEHCATOopA.

Mogenb TMHAN 3IEKTPOIIepeauH.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBHCUMOCTH TIEpUO/Ia MAJIbIX KOJIeOaHHi rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue NNEPpEMCHHOI'O TOKa B HOCIHM H3 1TOCICAOBATCILHO COCOUHEHHBIX
KOHACHCAaTOopa, KaTYIIKH 1 PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80JIHbL

Mexannueckue BOIHBI, YCI0BUS pactipoctpanenus. [lepuon. CKkopocTh pacnpocTpaHeHUs
u januHa BonHbL. [lomepeunble u mponosibHble BOJHBL MHTepdepenuuss u nudpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa Tona. TeMOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIYYEHHS 3JICKTPOMAarHUTHBIX BOJH. Bzanmuas
opueHrtanus BekTopoB E, B, V B anexkrpomarautHoi BoiHe. CBONCTBA 3IEKTPOMArHUTHBIX BOJIH:
OTpakeHHME, INpeJoMiIeHHe, noispusauus, audpakuus, uHTeppepeHuus. CKopocTh

QJICKTPOMAaruuTHBIX BOJIH.

[Ikana 3JeKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE >JIEKTPOMArHUTHBIX BOJH B TEXHHUKE U
ObITY.

[TpuHIMIIBI paguOCBSI3U U TeleBUACHUS. Pagronokanms.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIeH Cpebl.

TexHUYECKHE YCTPONCTBA M TMPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAWIIMHE, pajap, PaiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TOTMIEPEYHBIX U MPOIOTBHBIX BOJIH.

Koneo6:mromeecs Teno Kak UCTOUYHUK 3BYKa.

Habmronenne oTpakeHus U IPETOMIICHUSI MEXaHUYECKUX BOJTH.

Hab6monenue nuatepdepeHnu u AUQPpaKkiind MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

HaOmoieHue CBS3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYJOM W YacTOTOM
KOJIeOaHUiA.



HccnenoBanne  CBOMCTB — DIICKTPOMArHMUTHBIX — BOJIH:  OTPaKEHHE, IMPEIIOMIICHUE,
noJsipu3aus, Tupakuus, “HTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. I[IpsmonuHeiiHOe pacipocTpaHEHUE CBETA B OJJHOPOJIHOM cpefe.
JIy4d cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaKeHUsl cBera. [locTpoeHue H300paKCHUH B ILIOCKOM
3epkale.

[Ipenomnenue cBeTa. 3akOHBI MpeJOMIICHHS cBeTa. AOCOMIOTHBIA  MOKa3aTelb
npesniomiuenus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cBeta. CrnoxkHbli cocTaB 6enoro csera. L[ser.

CoOuparomue W pacceuBaromye IUH3BL. ToHKasg JmH3a. DOKYCHOE pacCTOSHHE W
ONTHYECKasl CHiia TOHKON JHH3BL. [locTpoeHne n3o0paxeHuii B COOMPArOIINX M PACCEUBAIOIINUX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.

BonnoBas onrtuka. WaTepdepenmms cBera. KorepeHTHbIE WCTOYHHKH. Y CIIOBUS
HAOII0/IEHUS MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX

KOTCpCHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YciaoBue HaOMIOIEHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipuszanus ceera.

TexHuueckue ycTpoicTBa M NPAaKTHUYECKOE NPUMEHEHHE: OYKH, JIymna, QoTroamnmnapar,
IPOEKIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS pEHIETKa,
HOJIIPOULL.

Llemoncmpayuu

[TpsimonuHENHOE PpacHpOCTpPaHEHUE, OTPAaXXEHUE W IpeloMieHHe cBeTa. OnTudyeckue
puOOpBI.

[TonHOE BHYTpeHHEe oTpaskeHHe. Moelh CBETOBOIA.
HccnenoBanue CBONCTB N300pakKeHU B JTHMH3AX.
Mopnenu MUKpOCKOTIA, TEIECKOTIa.

Habmonenue nntepdepeHiym cera.

Hab6nronenue audpakuuu cBera.

Hab6nronenue aucnepcun cBera.



[Tonydenue crekTpa ¢ MOMOIIBIO MPU3MBI.

[TomydyeHue cnekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHONW PEIIETKH.

HabGnronenue nonsipusamuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenue nmokazaresst IpeioMICHUs CTEKJIa.

HccnenoBanue CBOWCTB M300paKECHUH B JIMH3AX.

HabGnronenue aucnepcun cBera.
Pa3zgen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHTEIBLHOCTH

['paHunbl IPUMEHUMOCTH KJacCMYecKoll MexaHuku. llocTynarsl crnenuanibHOW TEOopuu
OTHOCHUTEJIbHOCTH: WHBApPUAHTHOCTh MOJIYJII CKOPOCTH CBE€Ta B BaKyyMme, MPUHIUII
OTHOCHUTEIBHOCTH DHHIIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIEHUE JJIUHBI.

DHEprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b MacChl C YHEPTUEH U UMITYILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.
Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®oronsl. ®opmyna [1nanka cBsizu >HEPruM POTOHA C €TO0 YACTOTOW. DHEPTUS U UMITYIIbC
dboToHa.

OtkpbiTne U uccaenoBanue (otordpdexra. Ombitel  A. I'. CromeroBa. 3akoHBI
dororddekra. YpapHenue DiiHmreiHa 1ia potospdexra. «KpacHas rpanuna» gporosddexra.

Hasnenue ceera. Onbite [1. H. JleGenena.
XUMHYECKOE ICMCTBHUE CBETA.

TexHuueckne yCTpPOHCTBA W NPAKTHUECKOE MpUMEHEeHHe: (OTORIEMEHT, (OTOAATUHK,
coJIHEeUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.
Cseroauog.

Conneunas Oatapes.



Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesnuro o -uactui. Ilnanerapnas
mogens atoMa. Iloctymnarel bopa. 3nyyenue u mornomenue GOTOHOB IPU NEpexoje aToMa ¢
OJIHOTO YPOBHS HEpruu Ha apyroi. Bunsl ciektpoB. CrieKTp ypoBHEH 3HEpTUU aToMa BOJ0PO/Ia.

BosHoBbie cBoiicTBa yactuil. Bonubl ae bpoiinsa. KopnyckynspHO-BOTHOBOW JTyaau3M.

CroHTaHHOE B BBIHYXXJICHHOC U3JIYUCHHC.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJbHBIA aHAIU3
(criexTpockolt), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

OmnpeneneHue JUIMHBI BOJTHBI JTa3epa.

HaGuroienne TMHEWYaThIX CIIEKTPOB H3JTYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Habmroienue nuHenvyaToro cexkTpa.

Tema 3. Amomnoe s0po

DKCTIEPUMEHTBI, IOKA3BIBAIOIIUE CIIOXKHOCTh CTPOCHHUS sipa. OTKPHITHE PATUOAKTHBHOCTH.
OmneiTel Pesepdopna mo onpeneneHuio coctaBa paaroakTUBHOTO u3inydeHus. CBoicTBa anbda-,

6eTa-, ramMmma-us3JIydcHUs. Bausaue PAaAOAKTUBHOCTH HA XUBBIC OPraHU3MBI.

OTtkpeiTHE TPOTOHA U HeHTpoHa. HyknmonHas mozaens spa ['eitzenoepra—Banenko. 3apsi
anpa. MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacniaa. DNEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaa. ['amMMma-uznydyeHue. 3aKoH
PaMOaKTUBHOTO pacraja.

OHeprus cBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.

Anepusiii peaktop. Tepmosaepubiii cuHTe3. I[IpoGiieMbl M THEpCHIEKTUBBI  SJIEPHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.

SJICMCHTapHLIC YaCTHUIIEI. OTKpLITI/IC o3uTpOHaA.
Mertoanl Ha6JHOIlCHI/I}I U perucTpanuu 3JICMCHTAPHBIX YaCTHII.

dyHIaMEeHTAIbHBIC B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUPA.



TexHUueckrue yCTpOMCTBAa M MPAKTHYECKOE NMPHUMEHEHHE: JO3UMETpP, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIONIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Dranbl pa3BUTHS aCTPOHOMUU. [IpuKIagHOE M MEPOBO33PEHUECKOE 3HAYCHNE AaCTPOHOMUH.

Bun 3Bé3aH0T0 HeOa. Co3Be3ausl, spKue 3BE3/bI, INTAHETHI, IX BUIUMOC JBUKCHHE.

ConneuHas cucrema.

Connue. ConneuHass akTUBHOCTb. Mcrounuk sHepruu ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTePUCTHKH. J[narpamMmma «CHeKTpaIbHBIN KJIACC — CBETUMOCTBY. 3BE3]IbI IITABHON
MOCNEOBATEIbHOCTUH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» IS  3BE3]  TJIaBHOMU
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHBIC MPEACTABICHUS O

MIPOMCXOXKICHHUH | 3BOJroMK CoJTHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3]T.

Muneunsiii [1yTs — Hama ['anaktuka. [lonoxenue u neuxxenune Connua B ['anaktuke. Tumsl
rajnakTuk. Paguoramaktuku u kBazapbl. YEpHbBIE IbIPHI B SIAPAX FajJaKTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
Bonbiioro B3psiBa. PennkToBoe n3nydeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaOnroneHust HeBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM KOMIBIOTEPHBIX MPHUIOKEHUN
JUTSL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0maroniee NnoBTOPEHMUE

Ponp ¢u3nkn W acTpOHOMHHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
TUYECKOH chepax AeaTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKH M aCTPOHOMUHU B COBPEMEHHON
HAayyHOW KapTHHE MHUpa, posib (U3HUECKOH Teopuu B (POPMUPOBAHUU TPEACTABIECHUN O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3MUECKOW KAapTUHBI MHUpa B OOLIEM STy COBPEMEHHBIX

€CTCCTBECHHO-HAYUYHBIX Hpe)ICTaBHeHI/Iﬁ O IMpUupoac.

MexnpeameTrHblie CBSI3U



N3yuenne xypca ¢usukm 06a3oBoro ypoBHS B 11 Kiacce OCymeCTBIAETCS C y4E€TOM
COACPKATCIIbHBIX MCIKIIPECAMCTHBIX CBsI3ell C KypCaMu MaTeMaTukKu, 6I/IOJIOFI/II/I, XHUMHU,
reorpauu ¥ TEXHOJIOTHU.

Meosicnpeomemnovle nouwsimusi, CBS3aHHBIE C W3YYCHHEM METOJOB HAyYHOI'O ITO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIIb, H3MEPEHHUE.

Mamemamuxa: pemieHUE CUCTEMBbl YpaBHEHUU, TPUTOHOMETpUYECKHE (YHKIHMH: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTApPHBIX (DYHKIUH,
NPU3HAKYA TOJ00MS TPEYTOJIbHUKOB, OTpeAeICHNE TUIOMIAAN TUIOCKUX GUTyp B 00bEMa Tell.

buonoeus: anekrpuueckue sBICHUS B )KUBOM IPUPOAE, KojeOaTeIbHbIe IBUKEHUS B dKUBOU
IIPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOM IIPUPOEC, IEHCTBUE paAualliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB W MOJIEKYJ, KpPUCTAJIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHUS KPUCTAJUIMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAIHN3.

l'eocpaghus: MmarHUTHBIE TONOCA 3€MJIH, 3aJIe)KU MarHUTHBIX pyl, GoTochEéMKa 3eMHON
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: TAHUY IEKTPOIEpEay, FEHEPATOP IEPEMEHHOIO TOKA, dJ1IEKTPOIBUTATENb, MHYKIIMOHHAS
nevb, pajgap, pPaguoONpHEMHUK, TEICBU30p, aHTeHHa, Tenedon, CBY-meub, NpOEKIIMOHHBIN armapar,
BOJIOKOHHAsI ONITHKA, COTHEYHAst OaTapes..

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenue ydebHoro mpenmera «®Pu3uKa» Ha YpPOBHE CpPEIHEr0 OOIIEro oOpa3oBaHUs
(6a30BBIf  ypOBEHB) JIOJDKHO  OOECMEYHTh JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMCETHBIX O6pa3OBaT€J'II)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yNbTaThl OCBOEHHUS yuyeOHOro mpeamera «Pu3nKa» TOJIKHBI OTPa’KaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHOHHBIM IIEHHOCTSAM POCCHICKOro oOIecTBa,
paciiMpeHHe >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOIIECCE PeaTu3allid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOM 1E€ATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHcKoro BOCIUTAHUS:

C(I)OpMI/IpOBaHHOCTB Fpa)I(ILaHCKOﬁ IIO3HUIIMH O6yanOLI_ICFOCSI KaK aKTHBHOIO H
OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOTO OGH.IGCTB&;

NPUHITHE TPAJUIIMOHHBIX OOIEYETOBEUECKUX T'YMAaHUCTHUECKUX H JIEMOKPATUYECKUX
IICHHOCTE;



TFOTOBHOCTh BECTHM COBMECTHYIO JIESTEIbHOCTh B HHTEpECax TI'PaKIAHCKOTO OOIIECTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHu3alnu;

YMCHUC B3aHMOﬂCﬁCTBOBaTB C COIHUAJIBbHBIMH HWHCTUTYTaMU B COOTBCTCTBUHU C HX
(byHKI_II/IﬂMI/I N Ha3HAYCHUECM,

TOTOBHOCTH K T'YMaHUTapHO! U BOJOHTEPCKOM NEATEIBHOCTH;
2) 1aTPHOTHYECKOI0 BOCIIUTAHUSA:
c(OPMHPOBAHHOCTh POCCUNMCKOM IPpa)1aHCKOW UACHTHYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJApCTBEHHBIM CHUMBOJAM, JTOCTHXKCHHSIM POCCHUHUCKHX
yu€HBIX B 007acTU (QU3MKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAlMIO U IPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUEHTUPYACh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YKCJIE B J€ATEIbHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;
4)3cTEeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IIPUCYIIETO
¢du3nyeckoil Hayke;

S) TPy10BOT0 BOCIIUTAHUSA:
WHTEPEC K pa3audHbIM chepam npodecCuoHaTbHOM AeSTEIPHOCTH, B TOM YHCJIE CBSI3aHHBIM
¢ (U3MKONM M TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymieil mpodeccun u

PCAIN30BbIBATH COOCTBEHHEIC JKU3HECHHEIC IIJIaHBbI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO U CaMoOOpa3oBaHUIO B 00JacTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU;

6) K0JIOTHYECKOI'0 BOCIIUTAHHA:

c(OpPMUPOBAHHOCTh HIKOJIOTMYECKON KYJIbTYpbl, OCO3HAaHHE TIJIO0AJBHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;

IIJIAHUPOBAHUE U OCYILECTBIICHUE JCHCTBUN B OKPYKAIOIIEH CpPE/ie HA OCHOBE 3HAHUS LIeJIeH
YCTOWUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacllUpEHHUE OIbITa JEATEIBHOCTH OKOJOTMYECKOM HANPABIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAaHUH 0 (PHU3HMKe;

7) IEHHOCTH HAYYHOI0 MIO3HAHUS:



c(OPMUPOBAHHOCTH ~MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOH NESTEIbHOCTH, TOTOBHOCTh B IpoIlecce M3yYeHUs (PUBUKU
OCYILECTBIIATh POEKTHYIO U UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOATENIFHO (POPMYyIHPOBAaTh W aKTyaJIM3UPOBAaTh IPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPEACIIATh LHECINU ACATCIBbHOCTH, 3a1aBaTh IIAapaMCTPbl U KPUTCPHUU UX JOCTUKCHUA,
BbBIABJIATD 3aKOHOMCPHOCTH U IIPOTHBOPCUYNA B paCCMATPHUBACMbIX (1)I/ISI/I‘ICCKI/IX SIBJICHHUAX,

pa3pabaThIBaTh IJIaH PEIICHUs] TPOOIEMBI ¢ yUETOM aHAIM3a UMEIOIINXCSI MAaTEPUATBHBIX U
HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBLI B JCATCIBHOCTH, OLCHUBATH COOTBCTCTBUC PE3YJIbTATOB LCIIAM,
OLCHUBATb PUCKU HOCHGI[CTBI/If/'I JACATCIIbHOCTH,

KOOPJAMHHUPOBATh M BBINONHATH pabOTy B YCJIOBHUSX pEalbHOTO, BHUPTYaTbHOTO W
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3sBUBATh KPECATUBHOC MBIIIIJICHUEC ITPU PCHICHUHN )KMU3HCHHBIX HpO6J’I€M.
ba3oBbie HCCJIE€A0BaATECIbCKHUE HeﬁCTBHﬂZ

BJIAJ€Th HAayYHOM TEPMHUHOJOIMEH, KIIIOYEBBIMH TMOHATHSAMU U MeToJaMH (pusnueckoin
HayKU;

BJIQ/IETh HaBbIKAMHU Y4€OHO-HCCIIEIOBATENbCKON M MPOEKTHOM JIEATEeIbHOCTH B 00JACTH
¢u3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TOMCKY METO/I0B pPeleHHs 3a1a4
(bu3nYecKOro coaepxKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BUJAMH JICATEILHOCTH IO TIOJYYEHHWIO HOBOTO 3HAHMs, €r0 WHTEPIPETAINH,
peoOpa3oBaHUIO U PUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIIHSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATh TPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyalM3HpOBaTh 3agady, BbIIBUTAThH
TUIOTE3Y €€ peleHus, HAX0IUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJIEHUH, 3a/1aBaTh
napamMeTpbl U KpUTEPUU PeIICHUS;

AHAJIU3UPOBATD MOJIYYCHHBIC B XOAC PCHICHUSA 3a/]a4r PE3YyJIbTAThl, KDUTUYCCKU OLICHUBATDH
HUX TJOCTOBCPHOCTD, ITPOrHO3UPOBATE USMCHCHUC B HOBBIX YCJIOBUAX,



CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbLHON NEATENbHOCTH, B TOM
qrClie TIPU U3YYCHUU (DU3HKHY;

JIaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHYECKYIO 001aCTh KU3HESATEILHOCTH;

YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX NIPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE MJIEH, IPEJIaraTb OPUTMHAJIBHBIE IOAXObI U PELICHHUS;

CTaBUTb IIPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTEPHATUBHBIEC PELLICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HaBBIKAMH IOJydeHHs] WHPOpMAIUU (PU3UUECKOTO COJCPKAHUS M3 MCTOYHHKOB
pa3sHbIX THIIOB, CaMOCTOSTENBHO OCYIIECTBJIATh IIOMCK, aHAJIM3, CUCTEMATHU3aLMI0 U
MHTEPIpETanrio HHPOPMALIUU PAa3TIMYHBIX BUIOB U (OPM MPEIICTABICHHS,

OLICHUBATh JJOCTOBEPHOCTh MH(POPMALIHH;

UCII0JIb30BaTh CPEJCTBA MH(POPMALTMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B peILICHUH
KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHU3alMOHHBIX 33Ja4 ¢ COONIOAEHHEM TpeOOBaHUI
SPrOHOMMKH, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, pecypcocOepex eHns, NMPaBOBbIX M ITHYECKUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30TIaCHOCTH;

CO3/1aBaTh TEKCThI (DU3MUYECKOTO COJCpKAHHUA B PA3IUYHBIX (opmarax C yd&€ToM
Ha3HaueHUs MTHPOPMALIUH U 1IeJIEBON ayTMTOPUH, BEIOUPAs ONTUMAJIbHYIO (hOpMY Mpe/ICTaBIEHUS
U BU3YaJIU3allH.

KoMMmyHukaTnBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBUSA:
OCYILECTBIIATH OOIIEHHE HA YpOKaX (PU3MKH U BO BHEYPOUHOH /1A TENbHOCTH;

pacino3HaBaThb MPEAIIOCBUIKA KOH(I)J'H/IKTHBIX CI/ITyaLII/Iﬁ U CMAT4YaThb KOH(I)JII/IKTLI;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPE/ICTB;

IMOHUMATh U UCIIOJIB30BaTh IIPCUMYILCCTBA KOMaHIHOH 1 I/IH,[[I/IBI/I,[[yaHBHOI>'I pa6OTBI;

BLI6I/IpaTB TEMAaTUKyY U MCETOJAbl COBMCCTHBIX JIEeUCTBUH C y‘IéTOM O6II_II/IX HUHTCPCCOB U
BO3MOKHOCTEH KaXJ0T0 4JI€Ha KOJJICKTHUBA,

MPUHUMATh 1€ COBMECTHOM NIESITEIBbHOCTH, OPraHUW30BbIBATH W KOOPIMHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH ICUCTBUN, PACIPEAENATH POJIA C YUETOM MHEHU I
YY9aCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a M KAXKAOT0 YYaCTHHKA KOMaHJbl B OOIIUI pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;



IpeliaraTb HOBBIE INPOEKTHI, OLIEHWBATh MACHU C IO3MLHN HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYHWCCTBJIATL TMO3UTUBHOC CTPATCTHUYCCKOC IOBCACHUC B PA3JIMUYHBIX CUTyallUuAaX,
MMPOABJIATH TBOPUYCCTBO U B006pa}K€HI/Ie, OBITh HWHHUIMAaTHBHBIM.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranusanus:

CaMOCTOATCIIBHO OCYHICCTBJIATL IMO3HABATCIIBHYIO ACATCIBHOCTL B obiactu (I)I/ISI/IKI/I u
ACTPOHOMUM, BbIABIIATH HpO6JI€MBI, CTaBUTH U (bOpMy.]'IHpOBaTB COOCTBEHHEIE 3aa4uu;

CaMOCTOATEJIbHO COCTABJISATh IUIAH PEIICHUS PAacYETHBIX M KAauyeCTBEHHBIX 3ajiad, IJIaH
BBITIOJTHCHUS MPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEU M MPEANOYTCHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM;

pacIUpATh paMKH y4eOHOT0 MPeAMETa Ha OCHOBE JINYHBIX MPEAIIOYTEHUI;

JIeJIaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peLIeHHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

c1oco6cTBOBaTh (POPMUPOBAHMIO U ITPOSBIICHUIO APYAULIUU B 001aCTH (PU3HUKH, IOCTOSHHO
HOBBIIIATH CBOIM 00pa30BaTeIbHbIN U KYyJIbTYPHBII YPOBEHbD.

CﬂMOKOHTpOJ’IB, 3MOLMOHANbHBIA HHTEJJIEKT:

JaBaTb OLCHKY HOBBLIM CHUTYyallMsIM, BHOCHUTH KOPPCKTHBBI B JACATCIbHOCTH, OLICHUBATDHL
COOTBCTCTBUC PE3YJIIbTATOB ILCJISAM,

BJI1aACTh HaBbIKaMU MMO3HaBaTEIbHOM peq)HeKCI/II/I KaK OCO3HaHU: COBCPUIACMbBIX ,HGP’ICTBI/Iﬁ u
MBICJIMTCIIBHBIX ITPOLECCOB, UX PEIYJIIBTATOB U OCHOBaHI/II>'I;

MCIIOJIb30BaTh MPUEMBI peIeKCHH JIJIS OLIEHKH CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;
YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKCHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IPUHUMATD ce0sl, TOHUMast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YNIbTATOB EATEIBHOCTH;
IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npouiecce noctuxkeHs TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MTPOrPaMMBbI IO (PU3UKE ISt

YPOBHSI CpeAHero oOIIero o0pa3oBaHus y OOyUYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
WHTEJUICKT, MPEe/oIaraomuii copMupoBaHHOCTD:



CaMOCO3HAaHUSsI, BKJIFOUAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE COCTOSHUE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOU SMOIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOPETyJIMPOBAHNS, BKIIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATH OTBETCTBEHHOCTD
3a CBOE MOBEJICHUE, CIIOCOOHOCTH aIallTUPOBATHCS K SMOIMOHAIBHBIM U3MEHEHHSM U MTPOSIBIISAT
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAlMM, BKJIOYAIOUIEH CTpPEMJIEHUE K JOCTHKEHMIO LEIM U YCHEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE IeHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMIIaTHU, BKJHO‘-IaIOH_IeI;'I CIIOCOOHOCTh ITOHUMATh SMOIHUOHAJIBHOC COCTOSAHUC [PYTuUX,
YUYUTBIBATHE €I'0 IIPHU OCYIICCTBJICHUU O6H_ICHI/I${, CIIOCOOHOCTE K COYYBCTBHUIO U COIICPCIKNBAHUIO,

COLMAJIbHBIX HABBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTb BBICTPAUBaTh OTHOLICHUS C APYTMMHU
JFOIbMU, 3a00THUTHCS, IPOSBISITH MHTEPEC U pa3pemiaTb KOH(IUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K koniy oOydenus B 10 kjacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JeMOHCTPUPOBATh Ha MPHUMEPax pojb U MeCTO (U3MKUA B (POPMHUPOBAHUH COBPEMEHHOM
HAyYHOW KapTHUHBI MHpA, B Pa3BUTHUHU COBPEMEHHOW TEXHUKH U TEXHOJOTUH, B MPAKTHYECKON
JNeITEeILHOCTH JIFOICH;

YUUTHIBaTh I'PAHUIBI IPUMEHEHUS U3YYEHHBIX PU3NYECKUX MOJIENIEeH: MaTepuaibHas TOUKa,
UHepIHalbHas cucTeMa oTcuéra, abCOoIIOTHO TBEPJOE TENO, UACANbHBIN a3, MOJEIN CTPOECHUS
ra3oB, XUAKOCTEN U TBEPHABIX TeJl, TOUEUHBIH AJIEKTPUUECKUM 3apsj MPH pelieHuu (PU3NIECKUX
3a/1ad4;

pacro3HaBaTh (pU3UYECKHe sBICHUS (TPOIECCh) M OOBSICHITH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHHUSI BEIIECTBA M AJIEKTPOJUHAMHUKH:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJMHEHHOE ABM)KEHHE, CBOOOAHOE MaJeHHE Te,
JIBIDKEHUE 10 OKPY)>KHOCTH, HHEPITHS, B3auMoiecTBHE Tel, 1u(dy3us, OpOyHOBCKOE JIBIKEHHE,
CTpOEHHE KUIKOCTEH U TBEPABIX Tell, U3MEHEHHE 00bEMa Tell PHU HarpeBaHUU (OXJIXKICHHUHN),
TEIJIOBOE PABHOBECHE, HCHApPEHUEe, KOHICHCAIWSA, IUIABJIEHUE, KPUCTAIUIM3alUs, KHUIICHUE,
BJI&JKHOCTH BO3/1yXa, [IOBBIIIECHUE JABJICHUS I'a3a IPU €r0 HarpeBaHUM B 3aKPBITOM COCYJE, CBA3b
MEXy IapaMeTpamMHu COCTOSIHHS ra3a B HW30IPOLECCaX, JIEKTPHU3alus TEN, B3aUMOJEHCTBUE
3apsa0B;

ONKCHIBATh MEXaHMYECKOE IBUKEHHE, MCIOJb3ys (DU3MUECKHe BEIWYUHBI: KOOPAMHATA,
IIyTh, IEPEMEILECHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJIa, UMITYJIbC Tejla, KMHETHYeCKas
SHEprusi, NMOTEHIMalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCIOIb3YEMbIX BETUUMH, UX 0003HAYCHUS
U €IMHULI, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYI0 BETUYHMHY C IPYTHMMH
BEIIMYMHAMU;

ONUCBIBATL H3YYCHHBLIC TCIIJIOBBIC CBOIMCTBAa Te€ll U TEIUIOBEIE SABJICHUA, HWCIIOJIb3YA
(1)I/ISI/IV-I€CKI/Ie BCJIIMYHMHBI: JAaBJICHHUEC Tas3a, TEMIICpaTypa, CpEAHAd KHHETHYECKasds OSHEPTHUA
Xa0THUYCCKOIr'0 ABUKXCHUA MOJICKYJ, CPCAHCKBAAPATHYHASA CKOPOCTHL MOJICKYJI, KOJIUYCCTBO



TEIUIOThI, BHYTPEHHSISI dHEprusi, padora raza, Kod(pUIMEHT MOJIEe3HOro JIEHCTBUS TEIJIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UYECKHI CMBICI UCIIOJIb3yEeMbIX BETUYHH,
uX O00O3HAYEHHUS U EIAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PUINYECKYIO
BEJIMYMHY C JPYTUMU BEIIUYUHAM;

ONMCHIBATh U3YyYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEILECTBA U 3JIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCHOIB3YS (PU3NYECKUE BEIUYUHBI: AJIEKTPUUYECKUI 3apsll, dJIEKTPUUYECKOe MOJe,
HAnpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICI HCIOJIb3YEMbIX BEJIWYHH, WX OOO3HAUEHUS W EAUHMIIBI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;

AHATM3UPOBATh (HU3MUYECKUE TPOIECChl U SIBICHUS, UCTOIB3Ys (U3MUYECKUE 3aKOHBI H
NPUHLMUIBL: 3aKOH BcemupHoro Ttarotenus, I, Il u IIl 3akonsl HproTOHa, 3aKOH cOXpaHEHHs
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHILIUIT CYNEPIO3UIIUN CUJI, TIPUHIUIT
paBHOIPAaBUsI MHEPLHUATIbHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC€ 3aKOHBI, CBSI3b CpPEIHEH KHUHETHYECKOW HSHEPrHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsija, 3aKoH KysoHa, Ipy 5TOM pa3inyaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpAKEHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) TIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE IPUHLIUIIBI AEUCTBUS MAIUH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB;
pas3nyaTh yciaoBUsA UX O€30IaCHOTO MCIIOJIb30BaHUs B IOBCEAHEBHOM JKU3HU;

BBINOJIHATh 3KCIIEPUMEHTHl 10 MCCIEIOBAHUI0 (U3NYECKUX SIBICHUH U TPOLIECCOB C
UCTIOJIb30BAHUEM  TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH, TpU O3TOM  (OPMYIHPOBATH
npobaemy/3agady ¥ rMInoTe3y yueOHOro 3KcrepuMeHTa, coOuparh yCTaHOBKY U3 IPEAJIOKEHHOTO
000pyI0BaHUsl, MPOBOAUTH OIBIT U JOPMYIIMPOBATH BHIBOJIBI,

OCYIIECTBIISATh NpPSIMbIE M KOCBEHHbIE M3MEPEHUs (U3MUECKHUX BEJIWYMH, IMPH 3TOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO M3MEPEHUs M HCHOJb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NUYECKUMHU BETMYMHAMU C UCIIOIb30BAHUEM MPSIMBIX
U3MEpPEHH, TpU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DMKCHpPOBAaTh pPE3YyJbTaThl IOJY4YEHHOM
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOJIUIl U TPaUKOB, eNIaTh BHIBOJIBI IO pe3yJbTaTaM
WCCIIEI0BAHMS;

coOuoaTh MpaBwiia O€30IaCHOTO TpyJda NpU IPOBEIECHUM MCCIEJOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEe0BAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHNUS;

pemate pacuéTHbIE 3aJauyd C SBHO 3aJaHHOM (U3MUYECKON MOJENbI0, HUCHOIb3Ys
¢buznyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/1a4ll BHIOMPATh (PU3NUYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BEITHUNHBI,

pe€miaTeb Ka4Y€CTBCHHBIC 3ada4dM: BBICTpAWBATL JIOTHYCCKHW HCEIIPOTHBOPCYHMBYIO LCIIOYKY
paCCY)K,Z[eHI/Iﬁ C OHOPOI\/'I Ha U3YYCHHBLIC 3aKOHbI, 3dKOHOMCPHOCTU U (I)I/ISI/ILICCKI/IC SIBJICHUS

UCIIOJIb30BaTh MPH PELICHNN YUeOHbIX 337a4 COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOT U
JUIsL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETAllMd U TPEJCTaBICHHUs] Yy4eOHOM U HaydHO-



HOMYIIAPHOI HH(OPMALINH, TOTYIEHHOHN U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATh
NoJy4aeMyro HH(OopMaIuio;

NPUBOJUTH TPUMEPHI BKIIA/Ja POCCHUCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU JIJ1s1 00eCTIeYeHU S
0€30MacHOCTH TIPHU OOPAIIEHUH C MPUOOPAMH U TEXHUYECKUMHU YCTPONCTBAMH, JJISI COXPAaHEHUS
3JI0POBBS U COOJIIO/IEHUS HOPM IKOJIOTHUYECKOTO MOBEACHUSI B OKPY KaIOIIEH cpefie;

paboTaTh B IrpyIMII€ C BBINOIHEHUEM PA3IMYHbBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTh B
HECTAaHJAPTHBIX CUTYyallMsAX, aJ€KBAaTHO OLICHHMBATHh BKJIAJ Ka)KJOTNO M3 YYACTHUKOB IPYIIIBI B
peleHne paccMaTpuBaeMoil pooIIeMBl.

K xonny oOyuenust B 11 kJiacce npeMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy OOYUaIOLIUXCSl YMEHUI:

JeMOHCTPUPOBATh Ha MPHUMEPax pojb U MeCTO (U3MKUA B (POPMHUPOBAHUH COBPEMEHHOM
HAay4yHOW KapTUHBI MHMpA, B Pa3BUTHUH COBPEMEHHOW TEXHHUKHM U TEXHOJIOTUM, B MPAKTUYECKON
NeSITeTbHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YYUTHIBATh TPAHUIBl TMPUMEHEHHUS W3YUYEHHBIX (U3NYECKUX MOJICNICH: TOUYCHHBIH
JIEKTPUYECKUH 3apsi], JIyd CBETA, TOUEUHBIN HCTOUYHHUK CBETA, siIEpHAsi MOJIEIb aTOMA, HYKJIOHHAs
MoO/JIeIb ATOMHOTO sJipa P pelIeHnH (PU3NUECKUX 3ajay;

pacmo3HaBaTh (pU3UYECKHe sBICHUS (TPOIECCH) M OOBSICHITH MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKH M KBAaHTOBOUM (DM3HMKH: AJIEKTPUUECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE [EHCTBUS TOKa, B3aUMOJICHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHas
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM W JBYDKYIIUHCS 3aps,
AIIEKTPOMArHUTHBIEC KOJIeOaHUs U BOJHBI, IPSMOIUHEIHOE pacpoCTpaHEHHE CBETa, OTPaKEHUE,
nperomiieHue, WHTepdepeHnus, Iudpakinus W MOJSIpU3alHsS CBETa, JTUCIEPCUs CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), CBeTOBOE NaBlIeHNE, BOZHUKHOBEHUE TUHEHUATOr0
CIIEKTpa aToMa BOJI0POJIa, €CTECTBEHHAS U ICKYCCTBEHHAS PAINOAKTUBHOCTD;

ONMCHIBATh M3yYEHHBIE CBOMICTBa BelECTBA (AJIEKTPUUYECKHUE, MAarHUTHBIEC, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCHIONB3YS (U3NYECKUE BEIMYUHBL: DJIEKTPUYECKUN 3apsij, CHila TOKa, 3JIEKTPHUECKOoe
HaNpPsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, dJIEKTPOABUKYIIIAs CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuwia JlopeHla, MHIYKTUBHOCTh
KaTyIIKH, SHEPrHs AJIEKTPUUYECKOr0 M MAarHUTHOTO TOJEW, MepHoA W 4YacToTa KoseOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U CHjla TOKa B IMPOIECCe TApMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWiIa JIMH3BI, MPU ONHCAHUU MPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCIOJNb3YEMbIX BEJIWYMH, MX OOO3HAUEHHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYMHAMU;

ONKCHIBaTh HM3YyYEHHBIE KBAHTOBBIE SIBICHHUS W MPOLECCHl, HCHOIB3Ys (QU3NYECKUE
BEJIMYMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyJabC (OTOHA, MEpPUOJ ToJypacmajia, SHEPIrHsl CBSI3U AaTOMHBIX S€p, MPU ONHUCAHUU



IPaBUIbHO TPAKTOBaThb (PU3UYECKUN CMBICH MCIOJIB3YEMbIX BEJIMYMH, HMX OOO3HAUCHMs H
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISITh 3HaYEHUE (PU3NUECKON BEIUYMHBI;

aHAJIM3UPOBaTh (PU3MUECKUE IPOLECCHl M SIBICHUS, UCHOb3ysd (DU3MUYECKHE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBI IIOCJIEAOBATEIBHOIO M  MAapajUIENbHOIO COEIMHEHUS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJEKTPOMArHUTHOM HMHAYKLUH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHHE DiHIITElHA 17151 hoTo3(h(heKTa, 3aKOH COXpaHEHUS SHEPIUH, 3aKOH COXPaHEHUs
MMITYJIbCa, 3aKOH COXPAaHEHUs IEKTPUYECKOrO 3aps]a, 3aKOH COXPAaHEHUS MacCOBOIO 4YMCIIa,
noctynarel bopa, 3akoH paJMOAaKTMBHOIO paclaja, IOpU 3TOM pa3jiuyaTbh CIOBECHYIO
(GOopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHWE M YCJIOBUS (TpaHUIBI, O00JIACTH)
IPUMEHUMOCTH;

OIpeNeNATh HAIpaBICHUE BEKTOpAa MHAYKIUM MAarHUTHOTO IOJS MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTDH U OIIUCHIBATDH I/I306pa)KeHI/Ie, CO31aBacMoOC€ IJIIOCKHUM 3CpPKaJIOM, TOHKOM HHHSOﬁ;

BBINOJIHATh 3KCIIEPUMEHTBl 0 MCCIEIOBAHHIO (PU3NYECKUX SBICHUH M IPOLECCOB C
UCTIOIb30BAHUEM  TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: TMpH 3TOM  (OPMYIHPOBATH
npobaeMy/3agady ¥ ruInoTe3y yueOHOro 3KkcrepuMeHTa, coOuparh yCTaHOBKY U3 IPEAJIOKEHHOTO
000py10BaHusl, IPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISITh NPSIMbIE M KOCBEHHbIE H3MEPEHUsI (PU3MUECKUX BEJIMYUH, INPU 3TOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPEUIHOCTEN U3MEPEHUN;

UCCIIeI0OBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMUYUH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PMKCHpPOBAaTh PE3YyJbTaThbl MOJYYEHHON 3aBUCUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEIOBAHMS;

coOuoaTh MpaBWwila O€30IaCHOTO Tpyda INpH NPOBEJCHUM HCCIEAOBAaHUI B paMKax
y4eOHOTO JKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTEIbCKOM UM TNPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOpHOro 000pyI0BaHuUS;

pemarh pacy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKONW MOJAEIBI0, HCIOJIb3YS
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 33a4M BIOUPATh (PU3MUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMBbIE s €€ peleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEATILHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKON BEIMUMHBI,

pe€miaTe KA4YC€CTBCHHBLIC 3ada4dM: BBICTpAWBATHL JIOTHYCCKU HCEIIPOTHBOPCYHMBYIO LCIIOYKY
paCCY)K,Z[eHI/Iﬁ C OHOPOI\/'I Ha U3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU U (bnsuqecxue SABJICHUA,

UCIIOJIb30BaTh MPH PELICHNN YUeOHbIX 337a4 COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOT U
JUIsL TIOUCKA, CTPYKTYpUPOBaHUsS, HWHTEPIPETAllMd U TPEJCTaBICHUS Yy4eOHOW U Hay4dHO-
HOMYISPHON HHPOPMAITUH, TOJTyY€HHON U3 Pa3JINYHbIX HCTOYHUKOB, KpUTHUECKH aHATTM3UPOBATh
MOJIy4aeMyro HHPOPMAIHIO;

0OBACHATH IMPUHIUIIBI JIeiCcTBUS MallluH, HpI/I60pOB N TCXHUYCCKUX yCTpOﬁCTB, pa3jiniaTtb
YCII0BUSA UX 0e30IaCHOT0 HCI0IL30BaHHUS B HOBCG)IH@BHOﬁ KU3HU,



MPUBOJIUTH MPUMEpPHI BKIIAJa POCCUMCKHX U 3apyOE€KHBIX YUEHBIX-(QHU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU JIJIs1 00€CIICUCHHUS
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMH, JJIsi COXPAaHEHUs
3JI0pOBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAOIEeH cpejie;

paboTaTh B IrpyIIl€ C BBIMOJIHEHUEM PA3IMYHbIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpYyNIbl, palMOHAIBHO paclpeleNiarTh O0O0A3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTh B
HECTAaHJAPTHBIX CUTYyallMsAX, aJ€KBAaTHO OLICHMBATHh BKJIAJ Ka)KIOTIO M3 YYACTHUKOB IPYIIIBI B
pelIeHne paccMaTpuBaeMoi pooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

No HaumenoBanue pa3iesnoB U TeM IpOrpamMMbl KonunuecTBo yacos DnexTpoHHbIe (UG POBEIE) 00pa3oBaTEILHEIC

n/n Bcero| KonTposibHbie [IpakTuueckue pecypebl

paboThI paboTbI
Paznen 1. DU3UKA U METOJAbI HAYYHOTI'O ITIO3HAHUA
1.1 |®usuka 1 METOABI HAYYHOTO MTO3HAHUS 2 bubnuoteka LHOK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paszgen 2. MEXAHUKA
2.1 |Kunemaruka 5 bubmuoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 |JIlunamMuka 7 bubmuoreka LIOK https://m.edsoo.ru/7f41bf72
2.3 |3aKOHBI COXpPAHEHHS B MEXAHUKE 6 1 1 bu6nuoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
3.1 |OcHOBBI MOJIEKYISIPHO-KUHETHUECKON TEOPUH 9 1 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
3.2 |OcHOBBI TEPMOJMHAMUKHI 10 1 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
3.3 | ArperaTHbie cocTOsiHUSA BellecTBa. Pa3oBbie 5 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
TIePEXOIbI
Hroro no pazneny 24
Pa3nen 4. JIEKTPOANHAMUKA
4.1 |DOnexkTpocTaTuka 10 1 1 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
4.2 |IlocTostHHBIN 2NeKTpUYeCKUil TOK. TOKU B 12 1 1 bu6mmoreka LIOK https:/m.edsoo.ru/7t41bf72
Pa3IUYHBIX Cpeaax

Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME | 68 4 4




11 KJTIACC

No | HaumenoBaHue pa3iesioB U TEM MPOTrpaMMBbl KonuuecTBo yacos DnexTpoHHbIe (1M POBEIE) 00pa3oBaTEIbLHEIC
n/n Bcero KonTposibHbie [IpakTnueckue pecypenl
paboThI paboThI
Paznen 1. JIEKTPOANHAMUKA
1.1 [MaruutHoe nosie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [{OK https://m.edsoo.ru/7f41c97c
WUHIYKIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 |MexaHuuecKkue 1 JIEKTPOMarHUTHBIC 9 1 bubnuoteka L{OK https://m.edsoo.ru/7f41c97c
KoseOaHus
2.2 |MexaHuuecKue U 3JIEKTPOMarHUTHbIE BOJIHBI| 5 1 bubnunoreka L{OK https://m.edsoo.ru/7f41c97¢c
2.3 |Ontuka 10 3 bubnuoreka IIOK https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUN OTHOCUTEJIBHOCTH

3.1 |OcHOBBHI crieIUaIBLHON TEOPUU 4 1 bubnnorexa LIOK https://m.edsoo.ru/7f41c97¢c
OTHOCHUTEJIBHOCTH

Htoro no pazaeny 4

Paznen 4. KBAHTOBASI ®U3UKA

4.1 |DneMeHTH KBAHTOBOM ONTHKH 6 bu6mmoteka IIOK https://m.edsoo.ru/7t41¢97¢c

4.2 |Ctpoenue aroma 4 bubnnorexa LIOK https://m.edsoo.ru/7f41c97¢c

4.3 | AtomHOE SIpO 5 but6mmoreka IIOK https://m.edsoo.ru/7t41¢97¢c

Wroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMMWU U ACTPODPU3NKHU

5.1 |DnemMeHThbI aCTPOHOMHUH U acCTPOYU3UKH 7 1 bubmuoreka LIOK https://m.edsoo.ru/7f41c97¢c

Hroro no pasaeny 7

Paznesn 6. OBOBIIAIOHIEE TIOBTOPEHUE




Ne | HaumeHoBaHME pa3AenoB U TEM IPOrPaMMBbI KonuuecTBo yacos OnextponHnsie (ppoBbie) 00pazoBaTEIbHBIC
n/n Beero|  KonTponbHbie [IpaKkTHYeCKHE pecypebl
paboThl paboThI
6.1 |OO6o6miaromiee MOBTOPEHUE 4 bu6nmoteka LIOK https://m.edsoo.ru/7t41¢97¢c
Hroro no pazneny 4
PesepBHOoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[MPOTPAMME
INOYPOYHOE INIAHUPOBAHHUE
10 KVIACC
Ne Tema ypoka KomnnuectBo yacos Hara DneKTpoHHbIE HU(POBBIE
n/m Beero| Kontponbmsie | Mpaxtiaeckue | H3YICHAA o0pazoBaTenbHBIE PECYPCHI
paboThI paboThI
1 ®duznka — Hayka o npupoje. Hayunsle MeToabl TO3HAHUS 1 bu6mmoreka [IOK
OKpY>KaloIllero Mupa https://m.edsoo.ru/ff0c32e2
2 |Ponb u mecto ¢pu3HuKH B POPMUPOBAHUU COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN NEATEIILHOCTU https://m.edsoo.ru/ff0c33e6
Jmonen
3 |Mexanuueckoe aBuxeHne. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEeXaHMUYEeCKOTo JBKeHus. [lepemenienne, ckopocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 |PaBHOMEpHOE NPSAMOIMHEWHOE IBUKEHUE 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c3620
5 |PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE JBUKEHUE 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c372e
6 |CBobogHOe majzeHue. Y CKOpeHrne CBOOOIHOTO MaIeHuUs 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0c39cc
7 |KpuBosmHeWHOE ABUXKEHUE. [[BI)KEHNE MaTEpUAIBHOM TOUKH | | bubnnorexa [JOK
10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada




HEIOTEHIIMAIBLHBIX CHJI C U3MEHEHHUEM MEXaHUUECKOU

Ne Tema ypoka KomnuecTtBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
n/n Beero| Kontponbmsie | Mpaxtmaeckue | H3YICHAA 00pazoBaTesbHbIE PECYPChI
paboThI paboThI
8 |[IIpunuun otHocutenbHOCTH [ "anuines. MHepuaabHbie 1 bubmuorexa [JOK
cucremsl orcuera. [lepBriil 3akoH HproToHa https://m.edsoo.ru/ffOc3bed
9 |Macca rena. Cuna. [Ipunuun cynepnosuunu cui. Bropow 1 bubmuorexa [JOK
3akoH HploTOHA /1711 MaTepuaibHOW TOUKU https://m.edsoo.ru/ff0c3be8
10 |Tperun 3akoH HproToHa U151 MaTepHalbHBIX TOYEK 1 bubnnorexa [HOK
https://m.edsoo.ru/ffOc3bed
11 |3akon BcemupHoro tarotenusi. Cuna tsoxectu. [leppas 1 bubnnoreka [HOK
KOCMHUYECKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
12 |Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubnnorexa [HOK
https://m.edsoo.ru/ffO0c3e18
13 |Cwuna tpenus. Koadduuument tpenus. Cuiia COnpoTUBICHUS 1 bubnnorexa [HOK
IIpY JIBUKEHUU TE€JIA B )KUJIKOCTHU UJIU ra3e https://m.edsoo.ru/ff0c3f76
14 |IloctynarenabHOE U BpalaTeIbHOE IBUKEHHE a0COTIOTHO 1 bubnuoreka [IOK
TBEpAOro Tesna. MoMeHT cuiibl. [1neuo cumbl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tea
15 |HMmnynsc maTepuanbHON TOYKH, CUCTEMBI MaTEpUAJIbHBIX 1 bubnuoreka [IOK
tTouek. IMmynbe cuibl. 3aKOH COXpaHEHUsl UMITyJIbca. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABM>KEHNE
16 |Pabota u MomHoCcTh cuiibl. Kunetnueckas sHeprus 1 bubnuoreka [IOK
MaTepuaIbHOW TOukH. Teopema 00 U3MEHEHUH KUHETHYECKOH]| https://m.edsoo.ru/ff0c4502
SHEPrUU
17 |IloreHunanbHas sHeprus. [loTeHIMaNBHAS SHEPTUS YIIPYTO 1 bubnnorexka [JOK
nepopMupOBaHHOM NpYyKUHBI. [loTeHIIManbHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIN3M IOBEPXHOCTH 3eMITU
18 |TloTeHumanbHBIE M HEMOTECHIIMABbHBIE CHITBL. CBSI3b pabOTHI 1 bu6mmorekxa [IOK

https://m.edsoo.ru/ff0c478c




Ne Tema ypoka KomnuecTtBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero| Kontponbmsie | Mpaxtmaeckue | H3YICHAA o0pa3oBaTeNnbHbIE PECYPCHI
paboThl paboThl
SHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHUYECKOH
SHEPrUU
19 |JIaGopatopHas paborta «MccnenoBanue cBsi3u paboOThl cuiibl ¢ | 1 1
M3MEHEHUEM MEXaHWYECKOM dHEPIuu Tella Ha IpuMepe
PaCTSKEHHUS PE3UHOBOTO KIYTa)
20 |KonTtponbHas padora o teme «Kunemaruka. JluHaMuka. 1 1 bubnnoreka [JOK
3aKOHBI COXPAHCHUSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
21 |OcHOBHbIE MOJOKEHUS MOJIEKYJIIPHO-KMHETUYECKOH Teopun. | 1 bubnnorexa [HOK
Bbpoynosckoe neuxenue. quddysus https://m.edsoo.ru/ffOc4dc?2
22 | XapakTtep ABMKEHUS U B3aUMOJCHCTBUS YaCTHII BELIECTBA. 1
Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TEI
23 |Macca monekyn. Konnuectso Bemectsa. [locrosiHnas 1
ABorazipo
24 |TemnmoBoe paBHOBecHe. TeMrepaTypa u €€ u3MepeHue. 1
[Ixana remneparyp Llenscus
25 |Wpneanshenii raz3 B MKT. OcHoBHOE ypaBHeHne MKT 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOc4fde
26 |AOcomoTHas TeMIiepaTypa Kak Mepa cpeHell KHHETHUeCKOM 1 bubnuoteka [JOK
JHEPIUM JBUKECHHS MOJEKYIN. Y paBHeHHE MeHeneena- https://m.edsoo.ru/ffOc511e
Knaneiipona
27 |3akoH [anpToHa. ['a30BbIe 3aKOHBI 1
28 |JlabopaTopHas pabora «VccnenoBaHue 3aBUCUMOCTH MEXTY 1 1
napaMeTpamMH COCTOSIHUS Pa3pe’KEHHOro ra3a»
29 |M3omporiecchl B HacaIbHOM Ta3e U UX rpaduyueckoe 1 bubnmuotexa [JOK

MNpeaACTaBJICHUC

https://m.edsoo.ru/ff0c570e




Ne Tema ypoka KomnuecTtBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero| Kontponbmsie | Mpaxtmaeckue | H3YICHAA o0pa3oBaTeNnbHbIE PECYPCHI
paboThl paboThl
30 |BHyTpeHHsIs SHEPIUsl TEPMOJUHAMUYECKON CUCTEMBI U 1 bubmuorexa [JOK
crocoObl e€¢ n3MeHeHust. KoamaecTBo TerioThl u padoTa. https://m.edsoo.ru/ff0c5952
BHyTpeHHss SHEprusi 0THOATOMHOTO UJICAIbHOIO T'a3a
31 |Buasl Terionepenauu 1 bubnnorexa [HOK
https://m.edsoo.ru/ff0c5c36
32 | VYaenpHasg TEMIOEMKOCTD BelecTBa. KojmuecTBO TEMIOTHI 1 bu6mmoreka [JOK
IpHu Terutonepeaade. AanadaTHBIN mMporece https://m.edsoo.ru/ff0c5c36
33 |IlepBbIit 3aKOH TEPMOJAMHAMUKHU U €r0 IPUMEHEHUE K 1 bubnuorexa [JOK
u3ompolieccam https://m.edsoo.ru/ffOc5efc
34 |HeoOpaTtuMocTh MpoIeccoB B mpupoje. Bropoii 3akoH 1 bubnnoreka [HOK
TEPMOJUHAMUKU https://m.edsoo.ru/ff0c6230
35 |IIpunnun pevictus u KIIJI TennoBoii MalnHbL 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c600a
36 |Luxn Kapuo u ero KII/] 1
37 |Okonoruueckue nNpooIeMbl TEIJI03HEPTreTUKN 1
38 |O6o6maromuii ypok «MonekynspHas puzruka. OCHOBBI 1 bubnuotexa [JOK
TEPMOJIUHAMUKHN» https://m.edsoo.ru/ff0c6938
39 |KontponbHas pabota mo teme «MonekymnspHas Gpu3mka. 1 1 bubnuotexa [JOK
OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
40 |ITapoobpa3oBanue u KoHAeHcanus. VicapeHue u KuneHue 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0c63b6
41 | AGcomtoTHas M OTHOCUTENbHAS BIAXKHOCTh BO3yXa. 1 bubnnorexka [JOK
Hacsiiennsiit nap https://m.edsoo.ru/ff0c64d8
42 | Teépnoe teno. Kpucramumyeckue u amopHbie Tena. 1 bub6nuorexa [IOK

AHM30TpONUS CBOWCTB KPUCTAIIOB. JKUAKNE KPUCTAILIBI.
CoBpeMeHHbIE MaTepHaIIbI

https://m.edsoo.ru/ff0c65f0




Ne Tema ypoka KomnuecTtBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero| Kontponbmsie | Mpaxtmaeckue | H3YICHAA o0pa3oBaTeNnbHbIE PECYPCHI
paboThl paboThl
43 |IlnaBieHue U KpucTajuM3auus. Y AeibHas TemioTa 1 bu6mmoreka [IOK
riaBienus. Cyomumanst https://m.edsoo.ru/ff0c6708
44 | YpaBHEHHE TETUIOBOTO OalaHca 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c6820
45 |DnexTpuzanus Ten. DIeKTpuYecKur 3apsia. [IBa Buaa 1 bubnuotexa [JOK
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ffOc6bcc
46 |IIpoBOAHUKH, TUANEKTPUKU U TOJIYIPOBOJHUKH. 3aKOH 1 bu6mmoreka [IOK
COXpaHEHUs AIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ffOc6bcc
47 |BzaumonewrctBue 3apsaaoB. 3akoH Kynona. Toueunbin’ 1 bubnuorexa [JOK
AJIEKTPUYECKUM 3apsil https://m.edsoo.ru/ffOc6ced
48 |Hanpspk€HHOCTD 3eKkTpudeckoro noiis. [puniun 1 bubnuorexa [JOK
CYNEPIO3ULINU IIEKTPUUECKUX TTosieu. JInnun https://m.edsoo.ru/ffOc6df2
HaNPSKEHHOCTH
49 |Pabora cui anekTpoctaTudeckoro moss. [lorentumar. 1 bubnuoteka [JOK
Pa3HocTh moTeHIInaIoB https://m.edsoo.ru/ff0c6f00
50 |IIpoBOAHMKHU U AUBIIEKTPUKHU B ANEKTPOCTATUYECKOM ITOJIE. 1 bubnunorexa [JOK
JusnexTpudeckasi IpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 |2nexrpoeémkocts. Konnencarop 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0c7126
52 | DneKTpoEMKOCTh TUIOCKOTO KOHIEHCATOpa. DHEPTUS 1 bubnuorexa [JOK
3apsKEHHOr0 KOHAEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 |JIaGopaTtopHas pabota "M3mMepeHne 3MeKTPOEMKOCTH 1 1
KoHAeHcaTopa'
54 |IIpuHuun aecTBys U MPUMEHEHNE KOHAEHCAaTOPOB, 1

KOIIMPOBAJIBHOTO aIlrapara, CTPYﬁHOFO IIpUHTEpA.

DnexTpocTaTHyecKas 3aluTa. 3a3eMIeHHe AEeKTPonpudopoB




Ne Tema ypoka KomnuecTtBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero| Kontponbmsie | Mpaxtmaeckue | H3YICHAA o0pa3oBaTeNnbHbIE PECYPCHI
paboThl paboThl
55 |DneKTpuYecKHil TOK, yCIOBUS €ro CYIECTBOBAHMUS. 1
[TocTostnubiit Tok. Cuta Toka. Hanpsixenue. ConpoTuBiieHue.
3akon OmMa Jy1s ydyacTKa 1enu
56 |IlocnenoBarenbHOE, MapaICIbHOE, CMEIIAHHOE COCTUHEHUE 1 0.5 bubnuorexa [JOK
npoBoAHHKOB. JlaboparopHas pabota «/3yuenue https://m.edsoo.ru/ff0c7410
CMEILIAHHOTO COEAMHEHUSI PE3UCTOPOBY
57 |PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKoH J»Koyis- 1 bubnuotexa [JOK
Jlenna https://m.edsoo.ru/ffOc7838
58 |3akon OMa st TOJTHOM (3aMKHYTOM ) NIEKTPUUECKON TSI . 1 0.5 bubnnoreka [HOK
Kopotkoe 3ambikanue. Jlabopatopnas padora «3mepenue https://m.edsoo.ru/ffOc7ae0
3/1C ucToyHuKa TOKa U €ro BHYTPEHHETO COMPOTUBIICHHUSI
59 |PezepBubiii ypok. KoHTponbHas paboTta mmo reme 1 1 bubnmnorexa [JOK
"OnexTpoaunamuka” / Becepoccuiickast mpoBepodHasi paboTa https://m.edsoo.ru/ff0c8c56
60 |O6o6maromuit ypok «nekTpoauHamukay / Becepoccuiickas 1 1 bubnunorexa [JOK
npoBepoyHasi pabora https://m.edsoo.ru/ffOc88be
61 |DnexTpoHHas IPOBOAUMOCTb TBEPABIX METAJIIOB. 1
3aBUCHMOCTb CONIPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOAUMOCTD
62 |DnexTpuueckuu TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX 1
MyYKOB
63 |I[lomynpoBoaHUKH, UX COOCTBEHHAs U TIPUMECHAs 1 bubnmoreka [JOK
npoBoANMOCTh. CBOMCTBa p—n-IIepexo/a. https://m.edsoo.ru/ff0c84ae
[TonynpoBOTHUKOBEIE TPUOOPHI
64 |DnexTpuuecKUH TOK B pacTBOPAax M pacIulaBax 3JEKTPOIUTOB.| 1 bubnuorexa [IOK
DNEeKTPOMTHYECKAs TUCCOLHUAIIHS. DIEKTPOIIU3 https://m.edsoo.ru/ffOc82ba
65 |OnexTpuueckur TOK B razax. CaMOCTOSATENBHBIN U 1 bubnuorexa [IOK

HECaMOCTOSTENbHBINA pa3psala. Monuus. [1nazma

https://m.edsoo.ru/ffOc84ae




Ne Tema ypoka KomnuecTtBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero| Kontponbmsie | Mpaxtmaeckue | H3YICHAA o0pa3oBaTeNnbHbIE PECYPCHI
paboThl paboThl

66 |DnekTpudeckue NpUOOPHI U YCTPOMCTBA U UX TMPAKTUIECKOE 1 bubmuorexa [JOK
npuMeHeHue. [IpaBuia TeXHUKH 0€3011acHOCTH https://m.edsoo.ru/ff0c86fc

67 |KontponbHas paboTa o TeMe « IJEKTPOCTATHKA. 1 1 bubmuorexa [JOK
[TocTosAHHBIN 2JIEKTPUYECKUI TOK. TOKM B pa3IMUHbIX https://m.edsoo.ru/ffOc8a8a
cpenax»

68 |Pe3epBHbIii ypok. Obobmaromuii ypok no temam 10 kinacca 1 bubnuorexa [IOK

https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
11 KJIACC
Ne Tema ypoxka KomnuecTBo yacos [Hara DnexTpoHHbIEe HU(POBHIE
n/m Beero| Konrpombhsre | TTpaxtuueckue | H3YICHAS o0Opa3oBaTenbHbIE PECYPCHI
paboThI paboThI

1 |IlocTtositHHBIE MAarHUTHI U UX B3aNMOJCHCTBHE. MarHuTHOE 1 bu6nmorexa LIOK
nosie. Bektop MmaruuTHON MHAYKIMH. JIMHUM MarHUTHON https://m.edsoo.ru/ff0c9778
UHIYKIINH

2 |MarnuTHOE noje NpoBoHUKA ¢ TOKOM. OnbIT Dpcrena. 1 bubmuoreka [JOK
B3aumopeincTere npoBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 |JIaboparopHas paboTa «/3ydeHrne MarHUTHOTO MOJIs KaTymku | 1 1 bubmuoreka [IOK
C TOKOM» https://m.edsoo.ru/ff0c98fe

4 | JleiicTBHE MarHUTHOIO MOJIS HA MPOBOJIHKUK ¢ TOKOM. Cuia 1 1 bubnuotexa [JOK

Awmmnepa. Jlabopatopnas pabora «VccnenoBanue necTus
MOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM)»

https://m.edsoo.ru/ff0c9acO

5 |Je¥icTBUE MarHUTHOTO TMOJIS HA ABMXKYIILYIOCS 3apsSKEHHYIO
yactuiy. Cuna Jlopenua. Pabora cuiel Jlopenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4




KoJIe0aTeIbHOM KOHTYpC

Ne Tema ypoxka KomuuecTtBo yacos [Hara DJNEeKTPOHHBIE IUPPOBBIE

n/m Beero| Konrpombhere | TTpaxtuueckue | H3YICHAA o0Opa3oBaTeNibHbIE PECYPCHI

paboThI paboThI

6 |DnekTpomMarHuTHas UHAYKIMsA. [IoTOK BeKTOpa MarHUTHOM 1
uHAyKuud. SJ1C naaykuny. 3aKoH IEKTPOMarHuTHOM
unaykuuu Papanes

7 |Jlabopatopnas pabora «lccnenoBanue sBiIeHUsS 1 1 bubmmoreka [JOK
3JIEKTPOMArHUTHON MHIYKLIAW» https://m.edsoo.ru/ffOcal50

8 |WuayktuBHOCTH. SBieHHe camonHaykuuu. D/C 1 bu6nunoreka LIOK
CaMOMHIYKIUHU. DHEPrUsi MATHUTHOTO I0JISL KATYILIKH C TOKOM. https://m.edsoo.ru/ff0ca600
DNEKTPOMarHuTHOE MOoJIe

9 |TexHuueckue ycTpoiicTBa U UX MPUMEHEHHE: TOCTOSHHBIE 1
MarHMThl, 3JIEKTPOMArHUTBhI, ANEKTPOABUTaTENb, YCKOPUTEIIN
3JIEeMEHTAPHBIX YACTHI], UHIYKIIMOHHAS TIEYb

10 |O6o6maronuit ypok «MarHutHoe mnose. JIeKTpOMarHuTHas 1 bubnmnorexa [JOK
WHTYKITAS https://m.edsoo.ru/ffOcab82

11 [KonTponbHas pabota o Teme «MariHuTHoe mosie. 1 1 bubmuoreka [IOK
DNIeKTpOMarHuTHasT UHIYKITUS https://m.edsoo.ru/ffOcad58

12 |CBoboanble Mexannyeckue kosnedanus. ['apmoHnueckue 1 bubnmnoreka [HOK
KosieOaHus. YpaBHEHHE TapMOHMYECKUX KOJIeOaHuH. https://m.edsoo.ru/ff0caf06
[IpeBpamienue sneprun

13 |JlabopaTtopHas pabota «lccnenoBanue 3aBUCUMOCTH TIEPHOIA 1 1
MaJlbIX KoJieOaHuil rpy3a Ha HUTH OT JAJIMHBI HUTH U Macchbl
rpy3a»

14 |KonebarenbHbIH KOHTYp. CBOOOHBIE JIEKTPOMATrHUTHBIE 1 bu6muoreka [JOK
Kosie0aHus B UI€aTbHOM KOJIeOaTeIbHOM KOHTYpEe. AHATOTHS https://m.edsoo.ru/ff0cb820
MEX/1y MEXaHUYECKHUMH U 3JI€KTPOMarHUTHBIMU KOJIEOaHUAMHU

15 |®opmyna TomcoHa. 3aKOH COXpPAHEHHUS SHEPTUH B UJI€ATTBHOM 1 bubmuoreka [JOK

https://m.edsoo.ru/ffOcb9c4




Ne Tema ypoxka KomuuecTtBo yacos [Hara DJNEeKTPOHHBIE IUPPOBBIE
n/n Beero| Konrpombhere | TTpaxtuueckue | H3YICHAA o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
16 |IIpeacraBnenue o 3aTyxaromux KoiaeOanusx. BeiHyX1eHHBIC 1 bub6nmoreka [IOK
MexaHudeckue kojiebanus. Pezonanc. BoinyxieHHbIe https://m.edsoo.ru/ffOcbb86
JIEKTPOMAarHUTHbIE KOJIeOaHMsI
17 |Ilepemennbd Tok. CHHYCOMIaTbHBIN IEPEMEHHBIA TOK. 1 bubmmoreka [JOK
MomHoCTh IEPEMEHHOI0 TOKA. AMILIUTYIHOE U ICUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAUEHUE CUJIbI TOKA U HAINIPSHKEHUS
18 | Tpaucdopmarop. [Ipon3BoacTBo, nepeaada u morpedIcHue 1
JIEKTPUUECKON IHEPTUU
19 | YcTpoiicTBO U paKTUUECKOE TPUMEHEHHUE AIEKTPUUIECKOT0O 1 bubnnorexa [JOK
3BOHKA, T€HEPATOPA IEPEMEHHOI0 TOKA, TUHUHI https://m.edsoo.ru/ff0cc324
3JIeKTpoIepesay
20 |OKoNOruuecKue pUCKH MpHU MPOU3BOACTBE FIEKTPOIHEPTUH. 1
KynbTypa ncnonb3oBaHus 31€KTPOIHEPTHH B TOBCEAHEBHOU
KU3HU
21 |MexaHuueckue BOJIHBI, YCIOBUA pacnpocTpaHeHus. [lepuo. 1 bubmmnoreka HOK
CkopocTb pacnpocTpaHeHHs U JuIMHA BOJIHBL. [lonepeunsie n https://m.edsoo.ru/ffOcca54
IPOJOJIBHBIE BOJIHbI
22 |3Byk. Ckopocts 3ByKa. ['poMkocTh 3Byka. Beicora ToHa. 1 bubnmnoreka [HOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 |DneKTpoMarHuTHBIE BOJIHBI, UX CBOMCTBA U CKOpOCTh. [lIkana 1 bubmuorexa [IOK
AJICKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 | IIpuHUMITBI paIuOCBA3H U TeJIEBUICHU. PazBuTne cpeacTs 1
cBs3u. Pagnonoxanus
25 |KontponbHas padora «KonebaHus u BOTHBI» 1 1 bubmuoteka [IOK
https://m.edsoo.ru/ffOcc6f8
26 |IIpsMonnHENHOE pacpOCTPaHEHUE CBETA B OTHOPOJHON 1 bubmuoteka [OK

cpene. Toueunblli HICTOYHHK cBeTa. JIyd cBeTa

https://m.edsoo.ru/ff0cd350




Ne Tema ypoxka KomuuecTtBo yacos [Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Beero| Konrpombhere | TTpaxtuueckue | H3YICHAA o0Opa3oBaTeNibHbIE PECYPCHI
paboThI paboThI
27 |OtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHue 1 bubmuorexa [JOK
M300paXCHUH B IIOCKOM 3€pKajie https://m.edsoo.ru/ff0cd4e0
28 |IIpenomienue cBera. [loiHOE BHYTpEHHEE OTpAKEHUE. 1 bubmuorexa [JOK
[IpenenbHbIM yroa NOJIHOTO BHYTPEHHETO OTPAXKEHUS https://m.edsoo.ru/ff0cd7f6
29 |JlabopatopHas pabora «3mepeHue mokazaTessi mpeaIoMICHHS 1 1 bubmmoreka [JOK
CTEKJIa» https://m.edsoo.ru/ffOcd67a
30 [JIunzel. [locTpoenue nzodbpaxenuii B tuuze. @opmyna ToHko# | 1 bubnnorexa [JOK
JUH3BL. Y BEJIMYCHHE JINH3BI https://m.edsoo.ru/ffOcddle
31 [Jlaboparopuas pabota «/ccinemoBaHue CBOMCTB n300paxernmii | 1 1
B JIMH3aX»
32 | ducnepcus cera. CioxHBIN cocTaB Oenoro ceeta. Lger. 1 1
JlaGopatopHas pabota «HaOnroneHue nucnepcun CBETa»
33 |Hnrepdepenuus ceta. Audpaxus ceera. udpakimonnas 1 bubmuoreka [IOK
peméTka https://m.edsoo.ru/ffOced2?2
34 |IlonepeuyHocTh CBETOBBIX BOJH. [lonsipuzanms cBeta 1 bu6mmoteka IIOK
https://m.edsoo.ru/ff0cf02e
35 |Ontuueckue npuOOPHI M yCTPOHCTBA U YCIOBUS MX 1
0€30MacHOr0 NPUMEHEHUS
36 |I'paHuLBI IPUMEHUMOCTH KIACCHUECKOU MEXAHUKH. 1 bubmuoreka [IOK
[Toctynars! ciennanbHOW TEOPUN OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 |OTHOCUTENBLHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEeHuE BpeMeHn u | 1 bubnuotexa [JOK
COKpAILIEHUE JJIMHBI https://m.edsoo.ru/ffOcfa42
38 [OHeprus v UMITYJIbC PENATUBUCTCKON YacTullpl. CBs3b Maccel ¢| 1 bubmuorexa [IOK
SHEPTHEH ¥ UMITYJILCOM. DHEPTHSI TIOKOSI https://m.edsoo.ru/ffOcfc68
39 [KoutpoabHas pabora «Ontuka. OCHOBBI cielianbHOM Teopun | 1 1 bubmuoreka [JOK

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf610




Ne Tema ypoxka KomuuecTtBo yacos [Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Beero| Konrpombhere | TTpaxtuueckue | H3YICHAA o0Opa3oBaTeNibHbIE PECYPCHI
paboThI paboThI
40 |®otonbl. Popmyina [Inanka. DHeprust ¥ UMMyJIbC GOTOHA 1 bubmuorexa [JOK
https://m.edsoo.ru/ffOcfel6
41 |OtkpsiTue u uccnenoBanue Gororddexra. OnbiTor A. T 1 bubmuorexa [JOK
CroseroBa https://m.edsoo.ru/ffOcffc4
42 |3axonsl poTorddekra. YpaBHeHHE DWHINTEHHA JUIS 1 Bbu6moteka [JOK
dotoadpdekra. «KpacHas rpanuma» porodrddexra https://m.edsoo.ru/ff0d015e
43 | HaBnenue ceera. OnbiThl [1. H. JIeOeneBa. Xumuueckoe 1 bubmuoreka [IOK
JICUCTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 | TexHuyeckue yCTpoiCTBa U MPAKTUUECKOE IPUMEHEHUE! 1
dororneMeHT, PoTOATUHK, COTHEYHAs! OaTapesi, CBeTOINO0]
45 |Pemenue 3ama4 1o TeMe «JIEMEHTHI KBAHTOBON ONITHKH 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0d0302
46 |Mogens atoma Tomcona. OnbiTel Pesepdopna o paccesHuro 1 bubnmnorexa [JOK
a-yactuil. [1nanerapHas Mogens aToMa https://m.edsoo.ru/ff0d091a
47 |[ocrynatel bopa 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0dOafa
48 |U3znyyenue u norjiomieHre GOTOHOB MPH MEePexo/ie aToMa ¢ 1 bubnmnorexa [JOK
OJIHOTO YPOBHS SHEPruu Ha Apyroi. Buasl ciekTpos https://m.edsoo.ru/ff0dOafa
49 |BonHoBsle cBoKcTBa YacThll. BosHbl ne bpouTs. 1 bubnmnorexa [JOK
KopnyckynsipHo-BomHOBOM yasnn3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIyYeHHE
50 |OtkpeiTHE paaroakTuBHOCTH. OnbITh Pezepdopaa mo 1 bubnnorexa [JOK

OMMPECACIICHUIO COCTaBa PAIUOAKTUBHOTO U3JIYUYCHUA

https://m.edsoo.ru/ff0d0fd2

51

CgoruicTBa anbda-, 6era-, raMmma-u3aydeHus. Bnusane
PaZOaKTUBHOCTH Ha )KHBBIE OPTaHU3MBI




n/a

Tema ypoka

KonmuectBo yacoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue
paboThI

Jara
W3y4YCHUS

DJNEeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

52

OTKpbITHE TPOTOHA M HEUTpoHA. M3oTonbl. Anbha-pacna.
DNEKTPOHHBIM U NO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3ITy4eHHe

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B siApe. SIepHble peakuuu.
Anepusin peaktop. [Ipodraembl, mepCrHEeKTUBDI, SKOJIOTHYECKHE
ACMEKTHhI AIEPHOU IHEPTETUKHI

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUlbl. OTKPBITHE MTO3UTPOHA. METO b
HAOJIO/IEHUS ¥ PETHCTPAINK SIeMEHTapHbIX yacTull. Kpyrisiit
cron «DyH1TaMEeHTalbHbIE B3aUMOJICUCTBUS. ETMHCTBO
(bU3UYECKOW KapTUHBI MUPa»

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Otanel pa3BUTHsA acTpoHoMuu. [IpuknagHoe u
MHPOBO33PEHUECKOE 3HAUCHUE acCTPOHOMUU. Buj 3BE31HOTO
Heba. Co3Be3ausi, spKue 3BE3/bl, MIIAHEThI, UX BUTUMOE
nerkenne. ColHeyHas cucreMa

56

Comnne. Conreunast akTuBHOCTh. MicTounuk sHeprun CosHIa
U 3BE3]

57

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI TTITaBHOW
MOCJIEN0BATEIBHOCTH. BHyTpEHHEE CTPOEHHE 3BE3 .
CoBpeMeHHbIE NPECTABIECHUS O IPOUCXOKICHUN U IBOJIIOLIUN
ConHua u 38€31

58

Muteunbid [Iyte — Hama ["anaktuka. [lomoxeHue u 1BuxeHne
Connua B Nanaktuke. ["amaktrkn. Ye€pHbIe bIPHI B apax
TaJIaKTUK

59

Bcenennas. Pa3z6eranue ranaktuk. Teopust bonbiioro B3peiBa.
PenukroBoe n3nydyenue. MeraranakTruka

60

Hepemennsie mpobieMbl aCTpOHOMUHT




Ne Tema ypoxka KomuuecTtBo yacos [Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Beero| Konrpombhere | TTpaxtuueckue | H3YICHAA o0Opa3oBaTeNibHbIE PECYPCHI
paboThI paboThI
61 |KoHTponbHas pabota «JI€MEHTHI aCTPOHOMHUU U 1 1
aCTpOPUZUKI
62 | O600maromuii ypok. Poib ¢hpu3uku 1 acTpOHOMUU B 1
3KOHOMHYCCKOM, TEXHOJIOTHYSCKOM, COLIMAIBHOM M STHISCKOM
cdepax AesITeNbHOCTU YelIOBEKa
63 |OO6obmarommii ypok. Posb u MecTo GU3UKN 1 aCTPOHOMHH B 1
COBPEMEHHOM HAYYHOU KapTUHE MUPA
64 |O6ob6marommii ypok. Posb huzmdeckoit Teopun B 1
dbopMUpOBaHUU TIPEICTABICHU O PU3NUECKON KapTUHE MHUpa
65 |OO6obmarommii ypok. Mecto ¢huznueckoil KapTUHBI MUpPa B 1
00111eM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOE
66 |Pe3epBHBIf ypok. MaruuTHoe noJie. DJIEeKTpOMarHuTHas 1
UHAYKIHS
67 |Pe3epBHblii ypok. Ontrka. OCHOBBI ClIELIMAIBHOW TEOPUH 1
OTHOCUTEJIbHOCTH
68 |Pesepnbiii ypok. KBanToBast pusuka. DneMeHTs acTpoHOMUU u| 1 bubnuotexa [JOK
acTpou3uKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7




MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI' PAMMBI

10 KJIACC

Kox
NpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero 00pasoBaHus

JleMOHCTpUpPOBaTh Ha IPUMEPAX POJIh U MECTO (PH3HKHU B (OPMUPOBAHNU COBPEMEHHON HAYTHOM
KapTHHBl MHpAa, B Pa3BUTUU COBPEMEHHOM TEXHUKM W TEXHOJIOTUH, B MPAKTUYECKOMN
NEeATEILHOCTH JIF0IEN

10.2

Y4uTHIBaTh TPaHUIBI MPUMEHEHUS H3YYEHHBIX (DU3MYECKUX MOJEINeil: MaTepuaibHas TOYKa,
UHEpIMATbHAs CHCTeMa 0TcUYéTa, aOCONMIOTHO TBEPOE TEIO, UACATBHBIN ra3; MOACIH CTPOCHUS
ra3oB, XKHIKOCTEH 1 TBEPIBIX TEJ, TOUCUHBIN HIEKTPUICCKU 3apsi/] — IPH PEIICHIH PU3NISCKUX
3ama4

10.3

Pacmo3naBath (Qu3nueckue sBICHHS (TPOLECCH) U OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJICKYJSIPHO-KHHETHYSCKONH TEOPHH CTPOCHHS BEUISCTBA U DICKTPOIHMHAMHKH:
PaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJHMHEHHOE NBIKEHHE, CBOOOJHOE MaJeHHEe Tell,
JIBIDKEHUE II0 OKPYXXHOCTH, HHEPIUS, B3auUMOJcHCTBUE Tei; Iuddy3us, OpOoyHOBCKOE
JBIDKCHUE, CTPOCHHE JKUIKOCTeH M TBEPMABIX Tel, U3MEHEHHe 00bEMa Tell MPHU HArPEBaHUH
(oxnakeHnH),  TEIUIOBOE  paBHOBECHE,  HMCIApeHHe,  KOHJCHCAlMs,  IUIaBIICHHE,
KPUCTAJUTN3aIUs], KHUIIEHUE, BIAXHOCTh BO3/1yXa, IMOBBINICHWE JaBICHHS Trasa IPH €ro
HarpeBaHWHU B 3aKPBITOM COCY/IE, CBSI3b MEXY ITapaMeTpaMH COCTOSIHUS ra3a B H30Ipoleccax;
9JIEKTPU3ALMS TeJl, B3aUMOJICHCTBHE 3aps 0B

10.4

OnuceIBaTh MEXaHUYECKOE JIBIKEHHE, UCTIONB3Ys (PU3MUYECKUE BEIIMYMHBI: KOOpAUHATA, MYTh,
nepeMeIIeHne, CKOpOCTh, YCKOPEHHUE, Macca Teja, CUIla, UMITYJIbC Tesla, KHHETHYEeCKasi SHeprus,
MOTCHINABHAS JHEPTHsl, MeXaHW4ecKas padoTa, MEXaHWYECKas MOIIHOCTH; IPH OIHCAHHUU
MPaBWIFHO TPAKTOBaTh (DU3UUECKUH CMBICH HCIIONB3YEMBIX BEIWYMH, WX OOO3HAUCHUS U
eIMHUIIBI, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIIUC NAaHHYIO (H3MYECKYIO BEIUYHHY C APYTHMHU
BEJIMYMHAMH

10.5

OmnwuceIBaTh U3yUIEHHBIE TETTIOBBIE CBOMCTBA TEJ M TEIUIOBBIE ABJICHHS, HCIONB3Ys (PU3NIECKUe
BEJIMYUHBI: JaBlIEHHE Ta3za, TEMIeEpaTypa, CpPelHss KUHETHYECKash HHEPrus XaoTHYECKOTO
JIBIDKCHUS MOJIEKYJ, CpEIHEKBaApaTHUHasi CKOPOCTh MOJEKYN, KOJHYECTBO TEMJIOTHI,
BHYTPEHHSAS SHEprus, padora rasa, ko3((HUIHEHT N0JIe3HOr0 ASHCTBHUS TEIUIOBOTO JIBUTATEIIS;
IIPU ONHCAHWUU MPABUIBHO TPAKTOBaTh (PU3UYECKHH CMBICI HCIHOIB3YEMBIX BEIMYHMH, HX
0003HaYEHNsI ¥ €JMHUIIBI, HAXOIUTH (POPMYITBI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETHUHHY
C IPYTMMHU BEIHYMHAM

10.6

OnucelBaTh U3Y4YEHHBIE HJIEKTPUYECKUE CBOMCTBA BEIIECTBA M DICKTPUUECKHUE SBICHUS
(portecchl), UCNONB3ys (HU3MUECKNE BETHUYHMHBI: JIEKTPHUECKHI 3apsl, 3JIeKTpHUecKoe IoJe,
HaNpsHKEHHOCTh IIOJIA, IIOTCHLMAJ, Pa3sHOCTh IIOTCHLUMAIOB; IIPH OINMCAHUU IPAaBUIBHO
TPaKTOBaTh (DU3UYECKUH CMBICT HCIONB3YyEMBIX BEIUYUH, MX OOO3HAUEHHS M CIUHMIIBI;
YKa3bIBaTh (HOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PH3UUECKYIO BEIMUMHY C APYTHMHU BEIHUYNHAMHI

10.7

aHAJIM3UPOBATH (PU3HUYECKHUE MPOIISCCHI U SBIICHHS, HCIIONB3YS (PU3NICCKHIE 3aKOHBI U IPUHITUIIBL:
3akoH BcemupHoro tarotenus, I, Il u III 3akonsl HploTOHA, 3aKOH cOXpaHEHUS] MEXaHHUUECKON
SHEPrUH, 3aKOH COXPAaHEHHUS UMITYJIbCa, MPUHIUI CYNEPIIO3UIINN CHUJI, TPUHIIMIT PABHOIIPABUS
WHEPLUHUAIBHBIX CUCTEM OTCYETA; MOJEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUSI BELIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEJHEH KUHETUYECKOW SHEPrUU TEIUIOBOTO JBIKCHHSI MOJIEKYJ C




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero 00pasoBaHus

a0COIFOTHOM  TeMIepaTypod, TMepBbId 3aKOH  TEPMOJMHAMHUKH, 3aKOH  COXPaHCHUS
AIIEKTPUIECKOTO 3apsina, 3akoH KyloHa; mpu 3TOM pasiauyarh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTEeMaTHYeCKOe BhIpaXEHHE U YCIOBUS (TpaHUIIbl, 00J1aCTH) MPUMEHUMOCTH

10.8

OOBSCHAT, OCHOBHBIC NMPUHIWIBI ICHCTBUS MAaIlWH, TPHOOPOB M TEXHUUYECKHUX YCTPOMCTB;
pa3ianyaTh YCIOBHs X 0€30MacCHOTO UCIIOIH30BAHKS B IOBCEAHEBHOM KU3HU

10.9

BEIMONHATE  9KCIIEPUMEHTHI 10 WCCIEAOBAHUIO (DU3MUYECKUX SBICHHH M IIPOLECCOB C
UCIIOJIb30BaHUEM IPAMBIX M KOCBEHHBIX HM3MEPEHHid; NpH 3TOM (HOPMYJIHPOBATh MpoOiieMy
(3amady) ¥ rumore’y ydeOHOrO O3KCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIJIOXKEHHOIO
000pyJOBaHHUS, IPOBOJHTH OIBIT U (JOPMYIIMPOBATH BHIBOIBI

10.10

OCYIIECTBIATh MPSIMbIe U KOCBEHHBIC M3MEPEHUs (PU3MYCCKUX BEIMYUH; [IPU STOM BHIOMPATH
ONITUMAJIBHBIA CIIOCO0 M3MEpEeHUs W HCIONB30BaTh M3BECTHHIC METOABI OLEHKH MOTPEITHOCTEN
M3MEpeHNN

10.11

HccrnenoBate 3aBUCHMOCTH MEXAY (PH3MYSCKUMHU BEIMYMHAMH C HCIOIH30BAHUEM IIPSMBIX
U3MEPEHHI; TPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (DHKCHPOBATH PE3YyIbTATHl IMOIYICHHOMH
3aBHCUMOCTHU (PU3NIECKUX BEITMYHH B BHIE TaOIUI ¥ TPa(QUKOB, TEIaTh BBIBOIBI IT0 PE3yIbTaTaM
HCCJIEJOBAHUS

10.12

CoOmoath mpaBmiia 0€30MacHOTO TPyAa NPH NMPOBEICHUH HCCICIOBAHUN B paMKaxX y4eOHOTO
9KCIIEPUMEHTa, Y4eOHO-HUCCIIeIOBATENBECKON M IPOSKTHON JESTENFHOCTH C HCIIOIb30BaHUEM
M3MEPUTETBHBIX YCTPOMCTB U 1a00paTOPHOTo 000PYAOBAHHUS

10.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aJaHHON (pu3M4ecKol MOJENbI0, UCTIONB3YsS (U3HMUECKHE
3aKOHBI M IPUHIMIIBL;, HAa OCHOBE aHAJIM3a YCJIOBUS 3aJaud BBIOMpATh (DU3UUCCKYIO MOJCTb,
BBLJICIATh (PU3MUYECKHUE BENUYUHBI U (OPMYJIBI, HEOOXOAUMBIE Ui €€ peIleHHs], MPOBOAUTH
pacy€Thl U OIIEHUBATh PEAIbHOCTH NONYIEHHOTO 3HaYSHUS! (PH3HIECKON BETMINHBI

10.14

Pemarh KkauecTBEHHBIC 3aJaud: BBICTPAWBATh JIOTHUECKH HEMPOTUBOPEUYUBYIO IIETIOUKY
paccyXIeHHH C OTIOPOi Ha H3yUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH 1 (pH3HIEeCKUe SBICHUS

10.15

Hcnonb30BaTh NpH peHICHAH YIeOHBIX 33/1a4 COBPEMEHHbIC HH(POPMAIMOHHBIC TEXHOJIOTHHU IS
MOUCKA, CTPYKTYPUPOBAHHSI, HHTEPIPETAIIMN U TPECTABICHUS yIeOHON 1 HAYYHO-MIOMYIIIPHOM
uHpopMaMK, MONYYEHHOH U3 PpA3NUYHBIX HCTOYHHKOB, KPHTHYECKH aHAIM3HPOBAThH
MOJTy4aeMyI0 HH(POPMAIIHIO

10.16

[IpuBomUTH MIPEMEpPHI BKIIaZa POCCHICKUX U 3apYOEKHBIX YIEHBIX-(PH3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE TIPOIIECCOB OKPY)KAIOIIETO MHUPA, B PAa3BUTHE TEXHUKH M TEXHOJIOTUH

10.17

Hcnonp3oBath TeopeTHUecKue 3HAHUS MO (HU3MKE B MMOBCEAHEBHOM XHM3HH TSI 00CCIICUCHHS
0€30MacHOCTH MpH 00pAIICHHH C TPUOOPAMH U TEXHUYISCKUMH YCTPONCTBAMH, JJISI COXPAHCHHUS
3JI0POBbsI ¥ COOJIFOJICHUS] HOPM KOJIOTMYECKOT0 TIOBECHUS B OKpYIKatollel cpesie

10.18

PaGoTaTth B rpymnme C BBIOJHEHHWEM PA3IMYHBIX COLMAIBHBIX pOJICH, TIIaHUPOBaTh PaboTy
TPYNIbl, PAalMOHAIBHO paclpenesTh OO0S3aHHOCTH M IUIAHUPOBaTh JACATENLHOCTh B
HECTAaHJAPTHBIX CUTYalLlUsIX, aIcKBaTHO OIIEHMBATh BKJIAJ KaXAOTO U3 YYACTHUKOB IPYIIIHI B
pelIeHrne paccMaTpuBaeMoil mpobIeMbl

11 KJIACC




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero o01ero od0pa3oBaHus

JeMoHCTpHpOBaTh Ha MpHUMEpPax Poib W MeCTO (U3UKH B (OPMHUPOBAHUH COBPEMEHHOM
Hay4YHOUM KapTUHBI MHPA, B PA3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B IPAKTHIECKON
JESITEeIbHOCTH JIFOJIEH, IIETIOCTHOCT M €ANHCTBO (DU3HIECKON KapTHHBI MUpa

11.2

YYuTHIBaTh TPAHMIBl DIPUMECHEHHS W3YYCHHBIX (QHU3WYECKUX MOJIENCH: TOYeUHBII
UIEKTPUUECKUHN 3apsifl, slepHas MOJENb aToMa, HyKJIOHHas MOJENb aTOMHOIO sifpa Ipu
peleHun GU3HUecKuX 3a1au

11.3

PacnoznaBate ¢usmueckue sBieHUS (TIPOLECCHI) M OOBACHATH MX HA OCHOBE 3aKOHOB
JJNIEKTPOJIMHAMUKA ¥ KBAHTOBOW (DU3UKH: JIIEKTPUYECKAss MPOBOJUMOCTh, TEILIOBOE,
CBETOBOC, XHMHYECKOC, MATHUTHOEC JCWUCTBHSA TOKA, B3aUMOJICHUCTBHE MAarHUTOB,
JJIEKTPOMArHUTHAS HMHAYKIHS, NEHCTBHE MArHUTHOTO TIOJIS HA MPOBOIHUK C TOKOM U
JOBIDKYIMHACS  3apsif, OJCKTPOMAarHUTHbIE KOJeOaHWs W BOJHBI, MPSAMOJIMHEHHOE
pacnpoCcTpaHeHHe CBeTa, OTPaXKCHUe, IpeloMiIeHHe, WHTepdepeHirs, Aubpakuus u
MOJIApH3AIMsS CBETa, JUCIIEPCHsl CBeTa, (OTOANEKTpHUUecKUid 3PPekT (hoTodddekT),
CBETOBOE JaBJICHHE, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa aTOMa BOJOPO/IA, €CTECTBEHHAS
U HCKYCCTBCHHAS PaIMOAKTHBHOCTh

11.4

OnucelBaTh U3y4YEHHBIC CBONCTBA BEIIECTBA (IJIEKTPUYECKUE, MArHUTHBIC, ONTHUYECKHUE,
3NEKTPUYECKYI0 IPOBOAUMOCTh PA3IMYHBIX CPEI) U IEKTPOMATHUTHBIC  SIBICHUS
(mporuecchl), UCTHONB3Ys (U3UUECKHE BEIUYMHBL: SNEKTPUYECKUI 3apsiy, CHiIa TOKa,
3NEKTPUIECKOE HAIPSDKEHUE, AEKTPUIECKOE CONPOTHBIICHNE, PA3HOCTh MOTEHIHAN0B, D/1C,
paboTa ToKa, MHAYKIHS MarHUTHOTO TMOJL, cHia Amrepa, cuia JlopeHna, HHIYKTHBHOCTh
KaTYIIKH, SHEPTHS DJEKTPHYECKOTO W MAarHUTHOTO MOJeH, MepHuo] W YacToTa KoJeOaHMi
B KoJieOaTeTbHOM  KOHTYpe, 3apsl H CIWIa TOKa B IPOIEcce TapMOHHUYECKUX
AIIEKTPOMArHUTHBIX KolleOaHWi, (POKYCHOE pACCTOSIHUE M ONTHYECKas CHIa JIMH3EI, IIPH
ONMCAaHWU NPABWIBHO TPAKTOBAaTh (M3MUCCKUN CMBICI HCIIOJNB3YEMBIX BEIHMYMH, HX
0003HAYEHUSI U CIUHMIBI, YKa3bIBaTh (DOPMYJIBI, CBSA3BIBAIONINE IAHHYIO (QH3HUYECKYIO
BEJIMYMHY C IPYTMMHU BETUYHHAMU

11.5

OnuceiBaTh M3YYCHHBIC KBAHTOBBIE SIBICHUSA U MPOIECCHI, HCIONB3YsS (PU3HMUECKUE
BEJIMYUHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, AJMHA BOJIHBI U 4aCTOTA CBETA, SHEPTHS U
UMIyIbc (OTOHA, TMEPUOJ MOJIypaclana, YHEPTHUs CBA3U aTOMHBIX SiAEP; NMPH ONHCAHHH
MPaBWIHHO TPAKTOBATH (PU3UUECKHI CMBICI HCHOIB3yEMBIX BEIWYHH, UX 0003HAUCHHS U
SIVHUIBI, YKa3bIBaTh (OPMYIBI, CBS3BIBAIONINE NAaHHYIO (H3UUCCKYI0 BEIUYHHY
C IPYTHMH BEIHYMHAMU, BRIYHCIITH 3HAUCHNE (DH3UICCKOI BEINIHHEL

11.6

AHann3nupoBaTh (puU3MUECKHE TPOIECCH W SABIEHHSA, HCHONB3Yd (U3MYECKHE 3aKOHBI W
OpUHIMIBL 3ak0oH OMa, 3aKOHBI IOCIIEAOBATENBHOIO U IMApaUIENIbHOTO COEIUHEHUS
MIPOBOJHUKOB, 3aKkoH JIxoyns — JleHma, 3aKOH 3J€KTPOMAarHUTHOM WHAYKLUWH, 3aKOH
MPSMOJIMHEIHOT0 PacIpOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHHSI CBETA, 3aKOHBI IIPETOMIICHUS
CBETa, ypaBHeHHE OWHIITEHHA s (HoTO3(p(EKTa, 3aKOH COXPAHEHHS PHEPTUH, 3aKOH
COXpaHEHHS] MMITYJIbCa, 3aKOH COXPAHEHMS JJIEKTPHUECKOTO 3apsaa, 3aKOH COXpaHCHHS
MaccOBOr0 4Kcia, HocTynaTsl bopa, 3akoH paiMoaKTUBHOTO paclaja; Mpu 3TOM pa3audaTh
CJIOBECHYIO (DOPMYJHPOBKY 3aKOHa, €ro MaTeMaTH4eCKOE€ BBIPAXKEHHE W YCIOBHA
(rpaHuIbl, 00J1aCTH) TPUMEHUMOCTH

11.7

Onpenenars HallpaBieHHE BEKTOpa MHAYKLIUH MAarHUTHOTO TIOJISI TPOBOJIHUKA C TOKOM, CHJIBI
Awmriepa u cuiibl JIopeHna

11.8

CTpOI/ITB " OIIKMCBIBATDH I/I306pa)KGHI/Ie, CO3aBacMO€ IJIOCKUM 3C€PKAJIOM, TOHKOM JIMH30H

11.9

BEIIONHATE 9KCIIEPUMEHTHl TI0 HCCICIOBAHUIO (DH3MUYCCKUX SBICHUA W MPOLECCOB C
UCIIOJIE30BAaHUEM TPSMBIX U KOCBCHHBIX U3MEPEHHH; MPHU 3TOM (POPMYIHUPOBATEH MPOOIEMY
(3agauy) W THNIOTE3y y4eOHOTO SKCIEPUMEHTa, cOOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO
000pyROBaHMS, TPOBOJUTE ONBIT U (hOPMYIHPOBATH BHIBOJBI




Kon
NpoBePsSIEMOro
pe3yJbTara

11.10

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero o01ero od0pa3oBaHus

OcCyIecTBIATh NPsIMBIE I KOCBEHHBIE H3MEPEHUS (PH3MUECKUX BETUUNH; IPH ATOM BEIOHPATH
ONTHUMAJBHBIA CHOCOO0 WM3MEpPEeHUs] W HCIOJNB30BaTh HW3BECTHBIE METOABI  OIICHKU
MIOTPENTHOCTEN N3MEPEHHH

11.11

HccnenoBaTs 3aBHCUMOCTH (PM3HYECKUX BEIWYHUH C HCIIONB30BAHHUEM HPSMBIX U3MEPECHUN;
IIPY 5TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pE3yNbTaThI HOTYIEHHOMH 3aBUCHMOCTH
(u3uuecKuX BeNMYMH B BUAE TaOmuI] U TpadUKOB, JelaTh BBIBOABI MO pe3yJbTaTam
WCCJICJIOBaHUS

11.12

CobmrofaTh mpaBuna 0€30MACHOTO TpyJda HpU IMPOBEIEHUHM HCCIENOBAaHUI B paMKax
y4eOHOr0 SKCIEPUMEHTA, Y4eOHO-UCCIIEOBATEIbCKOM U NMPOEKTHOH AESITeIbHOCTH C
VCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOHUCTB U JIAOOPATOPHOTO 000PYAOBAHNU 51

11.13

Pemmate pacyéTHbIC 3aa4H C IBHO 33JJaHHON (PU3UYECKOM MOJIETIbIO, UCIIONB3Ys (PU3HUECKHE
3aKOHBI ¥ IPUHLUIIBI; HA OCHOBE aHAIM3a YCIOBHUS 33Jaul BBIOUPATh (PU3NUECKYIO MOJEINb,
BBIIIEIATH (DM3HMUCCKHE BEIMYMHEL M (POPMYIIBI, HEOOXOIUMEIE IS €€ peIieHHsI, TPOBOIUTE
pacy€Thl ¥ OIICHUBATH PEATBHOCTD NOJXYUYSHHOTO 3HAUCHHS (PU3NIECKON BEIIITIHHEI

11.14

Pematp kauecTBeHHbIE 3alaud: BBICTpAauBaTh JIOTMUECKU HENPOTHBOPEUMBYIO LEMOYKY
paccyXIeHHH C OTIOPOi Ha N3yICHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pr3HIecKue SBICHUS

11.15

Hcnonp30Bath mpu peleHnn yIeOHBIX 33/1a4 COBpEMEHHBIC HH()OPMAMOHHBIE TEXHOIOTHI
UL TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIlMU W MPEACTABICHHUS YIeOHOM W HAy4IHO-
HOMYJISIpHOM  MH(OpManMy, IMOJYyYEeHHOM M3 Ppa3NWYHBIX HCTOYHMKOB; KPUTHUECKHU
AHAJIM3UPOBATH MOTYYAEMYI0 HH()OPMALIUIO

11.16

OOBSCHATH MPUHIUIIBI JIeUCTBUS MalllvH, HpI/I60pOB N TCXHUYCCKUX yCTpOﬁCTB; pa3in4aTtb
YCJIOBUSA UX 0e30IMaCHOr0 MCIHOJIb30BAaHUS B MMOBCEIHEBHOMN KU3HHU

11.17

[IpuBomuTH mpUMEpPHI BKIAIa POCCHMCKUX U 3apyOCKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE
HAaYKH, B 00BSICHEHHE NPOIECCOB OKPYXKAIOUIETO MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH

11.18

Hcnonws3oBaTh TCOPCTUYCCKUEC 3HAHUSA 11O (I)I/ISI/IKG B HOBCGZ[HGBHOﬁ KHU3HHU I obecreueHus
0c30macHOCTH NpHU OOpaIlleHMH C TNPHOOpPaMHU M TEXHHYECKMMH YCTPOHCTBAMH, ISt
COXpPAHEHHUSI 30POBbS M COOJIOJICHHS HOPM DKOJOTHYECKOTO TIOBEACHHUS B OKPYKAIOIICH
cpene

11.19

PaGotate B TpymIie ¢ BEITOTHEHHEM Pa3IUYHBIX CONUANBHBIX POJNEH, TUIAHUPOBATH padoTy
TPYIIEL, PAIOHANBGHO PACIPENeysaTh OOS3aHHOCTH ¥ IDIAHHPOBATh AEATEINEHOCTH B
HECTAaHJIAPTHBIX CUTYaIUsIX, aleKBaTHO OLIEHUBAThH BKJIAJ KaXKIOrO U3 YUACTHUKOB I'PYIIIHI B
pelIeHre pacCMaTpUBAEMOI TIPOOIEMBI

MHMPOBEPSAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Konx npoBepsiemoro

pasaena

IIpoBepsiemble 3JIeMEHTbI COIEPKAHUS
3JIEMEHTAa

OU3NKA 1 METOJIbI HAYYHOI'O ITO3HAHUI




Kon
paszjiena

Kon nposepsiemoro
3J1eMeHTAa

1.1

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

®dusnka — Hayka o pupoze. Hayunble MeTOAbI MO3HAHUS OKPYKAIOIIETO)
mupa. Ponp 3kcnepuMeHTa U TEOPHU B NPOLECCE MO3HAHUS HPUPOIBL.
OKCIEPUMEHT B (pU3UKE

1.2

MonenupoBanue (QU3NYCCKAX SBJICHWH U mporeccoB. Hayunpied)
runote3bl. du3ndeckne 3aKOHBI M TeOpuH. ['paHUIBI MPUMEHHMOCTH
¢uznyeckux 3akoHOB. [IpuHnun cootBercTBUs. Posib 1 MecTo GU3MKHU B
($hopMUpPOBaHUH COBPEMEHHOIN Hay4YHOU KapTUHBI MUPA, B MPAKTUUECKOM
IEATEIILHOCTH JIFOIEN

MEXAHUKA

2.1

KNMHEMATHKA

2.1.1

Mexanndyeckoe — gBrKeHHE.  OTHOCHTENBHOCTh ~ MEXaHUYECKOTrO
naBwkeHus. Cucrema orcuéra. TpaekTopus

[Tepememenne, ckOpoCTh (CPEIHSAS CKOPOCTh, MTHOBEHHAsI CKOPOCTB)
U YCKOPEHHE MaTEepPHaIbHOM TOYKH, MX HPOEKIUH HA OCH CHCTEMBI
koopauHat. CloXeHHe NepeMelIeHU U CI0KeHHe CKOPOCTei

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE TMPAMOJIWHEWHOE JIBH)KEHUE.
I'padmkn 3aBUCUMOCTH KOOPIHMHAT, CKOPOCTH, YCKOPEHHS, MYTH H
MEpEMEIIECHNS MaTepUAIbHON TOYKH OT BpEMEHHU

CBo0OoaHOE majieHue. Y CKOpeHHe CBOOOTHOTO TTaJIeHUS

KpuBonuneitnoe npmxeHune. PaBHOMeEpHOE JIBHKEHHE MaTepUaTbHON
TOYKH TI0 OKPYXXHOCTH. YTJIOBas CKOPOCTh, JIMHEWHAsT CKOPOCTH.
[Iepuon u yactora. LIeHTpOCTpEMUTENBHOE YCKOPEHHE

TexHu4yeckue ycTpONCTBA: CIIMJOMETD, ABM)KEHUE CHAPSIOB, LETHBIE
U pPEMEHHBIE NIEpeIaun

IIpakTHueckue paboTsl. M3Mepenue MI'HOBEHHOM CKOPOCTH.
HccnenoBaHue COOTHOIIEHUS MEXIY IIyTSIMHU, IPONHAEHHBIMU TEJIOM 3a
HOCNeN0BaTeIbHbIE paBHbIE IPOMEXYTKH BpEMEHU npu
PaBHOYCKOPEHHOM JBHKE€HHU C HAYAJIBHON CKOPOCTBIO, PABHOM HYIIO.
W3ydeHue nBM>KEHUS IapuKa B BS3KOM )KuaKoCTU. M3yueHne IBHKEHUS
TeJa, OPOIICHHOTO TOPU30HTATIBHO

2.2

JIMHAMUKA

2.2.1

ITpunnun orHocurensHoctu [amunes. Ilepsbii 3akon  HbroToHa.
HNuepunanbHble CHCTEMBI OTCYETA

222

Macca tena. Cuina. IIpuHumI cyneprno3sunum cui

223

Bropoit 3akoH HploTOHa A711 MaTepuaibHOM TOYKHA B MHEPLUHUAIBHOU
cucteme orcuéra (MCO). Tperuit 3akon HploTOHa A1 MaTepHUaibHbBIX

TOYCK

224

3akoH BcemupHOro tsaroreHus. Cuna tsxectd. IlepBas kocMudeckas
ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

22.6

Cuna tpenust. Cyxoe Tpenue. Cuia TpeHUsl CKOIBKEHUS U cujla TPEHUS
nokos. Koadpdunment tperns. Cuna CONMpPOTUBICHUS TPU JABWKESHUH
TeNa B )KUIKOCTH WU Ta3e




Kon Konx npoBepsiemoro
IIpoBepsiemble 3JIeMeHTHI COIEPKAHUS
pas3aejia 3JIEMEHTa
997 [ToctynarensHoe W BpamIaTeNbHOE IBIDKCHHE aOCOIIOTHO TBEPIOTO
- Tena
208 MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpauleHus. [lnedo cuiibl. YcnoBus
- paBHoBecus TBEp0ro Tena B UCO
TexHuyeckue yCTpOMCTBa: MOAIINITHUKY, ABIKEHHE HCKYCCTBEHHBIX
229 CITyTHUKOB
[IpakTrueckue paboThl. M3ydeHne ABrKeHUS OpycKa MO HAKIOHHOW
IUIOCKOCTH TOJ  JeicTBUEM HEeCKONbKHMX cui. MccaenoBanue
5510 3aBHCHMOCTH CWJI YIPYTOCTH, BO3HHKAIOIMX B jAedopMmupyemoit
- OpYy)KHHE U PE3NHOBOM O0pasie, OT BEIHMYMHBI HX JeQopMaliuu.
UccnenoBanne ycnoBuil paBHOBECHs TBEPIOTO Teld, HMEIOIIETO OCh
BpalleHus
3AKOHbI COXPAHEHN S B MEXAHUKE
Nmnynbc MaTepuanbHOH TOUYKHM, CHCTEMBI MAaTepUABHBIX TOYEK.
231 VMITyIbC CUITBI M M3MEHEHHE MMITYJIbCA TeNa
2.3.2 3akon coxpanenus nmitynbca B UCO. PeakTuBHOE nBMKEHNE
233 Pabora cumbl
234 MoOIHOCTH CHIBI
3 Kunernueckast SHEPTHUA MaTepHalbHON TOYKH. Teopema
33 0 KMHETHYECKOM SHEPTUH
[MorenumaneHass  3Heprua. [loTeHuuWanpHast  3HEPrUs  YOpyro
23 2.3.6 JeOpMUPOBaHHON MpYXHUHBI. [loTeHIMaIbHAsS SHEPrUs Teja BOIH3H
TTOBEPXHOCTH 3EMITH
HOTCHHI/I&J’ILHHG u HCIMMOTCHIIMAJIbHBIC CHIJIBI. CBs3b pa60T1>1
2.3.7 HETIOTEHIINATBHBIX CHJI C MK3MEHCHHEM MEXaHUIECKON DHEPTHH CUCTEMBI
Tell. 3aKOH COXpPaHEHHsT MEXaHUIEeCKOH YHEPTHH
2.3.8 Yipyrue u Heynpyrue CTOJKHOBEHMS
TexHuueckue yCTpOMCTBA: IBMKEHUE  PAKET, BOJOMET, Komep,
239 [PY>KUHHBIN THCTOJET
IIpakTHyeckue paboThl. M3ydeHre CBSA3W CKOPOCTEH Teln TMpH
2.3.10 HeynpyroMm ynape. McciemoBanue cBsS3u paOOThl CHIIBI ¢ U3MEHEHHUEM
MEXaHUYECKOH SHEPTuH Tena
3 MOJIEKVYJIAPHAS ®U3MKA 1 TEPMOJIMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUN
OCHOBHbIE ~ TIOJIOKEHHS ~ MOJIEKYJISPHO-KMHETUYECKOH  TEOpHUH.
3.1.1 bpoynoBckoe nmBwkenwe. [Juddysusa. Xapaktep IOBIDKCHHS U
BBaHMOHeﬁCTBHH YaCTHII BEIIECCTBa
3.1 12 Mogenu CTpoeHHs ra3oB, XKHUAKOCTEH U TBEPIBIX TeI U OObICHEHHE
31 CBOIICTB BelecTBa HA OCHOBE 3THUX MOJENe
3.13 Macca monekyn. Konnaectso Bemectsa. [loctossnaass ABoranpo
314 TenoBoe paBHoBecue. Temmeparypa u e€ wusmepenue. Illkana

temnepatyp Lenbcus




Kon

Kon nposepsiemoro

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

pas3aejia 3JIEMEHTa
315 Mopens wupeanpHoro ra3za. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
o KHUHETHYECKON TEOPUH HAEAIBHOIO Ta3a
316 AOcomnroTHas TemrepaTypa Kak Mepa CpeJHeill KHHeTHYECKOH SHepruu
o TEIUTOBOTO ABIDKEHHMS JacTull ras3a. lllkama remmneparyp KensBuna
3.1.7 Ypasuenue Knanelipona — Menzneneesa. 3akoH JlanbToHa
318 I'azoBble 3aKkoHBI. 30mpomeccsl B HIEaTbHOM Tra3e C IOCTOSHHBIM
o KOJIMYECTBOM BEILECTBA: M30TEPMA, H30X0pa, n300apa
3.1.9 TexHUuecKkue yCTpoIcTBa: TEPMOMETP, OapoMeTp
[IpakTrueckue paboThl. U3MepeHne Macchl BO3IyXa B KJIACCHOM
3.1.10 koMHare. McecnenoBanne 3aBUCHMOCTH MEXK/Ty IapaMeTpaMu COCTOSTHUS
pa3peKeHHOTro rasa
OCHOBbBI TEPMOJJMHAMUMKHN
391 TepMmoaunaMuyeckas cucrema. Buytpennss SHEprus
o TEPMOIMHAMHYECKOM CHCTEMBI M CLIOCOOBI €€ N3MEHEHHS
399 KonunuectBo TemnoTsl U pabota. BHYTpeHHss SHEprusi 0JJHOATOMHOTO
o HIeaTbHOTO Ta3a
Bunel Temmonepenadu: TEMJIONPOBOIHOCTb, KOHBEKIIUS, H3IIydeHHE.
3.2.3 TemnoémkocTe Tena. YaenbHass TEMIOEMKOCTH BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPH TEIUIONepeaaue
IlepBbIii 3akoH TepMoAMHAMUKH. IIprMeHeHHME TIEpBOrO 3aKOHA
324 TepMOAMHAMUKKA K wu3ompoueccam. ['padudeckas uHTepIpeTanus
32 paboTHI raza
TennoBble MamuHbl. [IpUHIMNBI  OEHCTBUS TEIUIOBBIX — MAIlMH.
395 IIpeoOpa3oBanuss 3HEPTMHM B TEIUIOBBIX MammnHaX. KoagpguueHt
o nosie3Horo aevictus (manee — KIIJ1) Temmosoit mammasl. [{ukn KapHo
u ero KII/]
106 Bropoii 3axon TepMoarHaMuKd. HeoOpaTHMOCTh IPOIIECCOB B TPUPOJIE.
o TermoBsIie IBUTATENH. JKOIOTHYECKHE TIPOOIEMBI TETUIOIHEPTeTHKH
307 TexHUYecKHe yCTpOCTBa: ABUTaTellb BHYTPEHHETO CTOpaHusi, OBITOBOM
- XOJIOAUIBLHUK, KOHULHOHED
3.2.8 ITpaktuueckue padboTsl. VizMepeHue yaeabHOH TeII0EMKOCTH
AT'PET'ATHBIE COCTOSHM A BEHIECBA. ®A30BBIE ITEPEXO1bI
ITapoobpa3oBanrie U KoHjAEHcanus. VcnapeHue W KUMeHue. Y IenbHas
3.3.1 TEeIIoTa napooOpa3oBaHMsA. 3aBUCHMOCTb TEMIIEPATyphl KHIICHUS OT
JIaBJICHUS
332 AOGCoIoTHAs M OTHOCHTENbHASI BIAXXHOCTh Bo3ayxa. HaceImeHHbIH nap
33 333 Teépmoe Temo. Kpucrammmaeckue m amopdHbIe Tena. AHU30TPOIHUSL
o cBOiicTB KpucTauioB. XKuakue kpucrauibl. COBpeMEHHbIE MaTepHaIbl
134 [MnaBneHne w KpuUCTAIM3alMs. YJelbHas TeIioTa IIJIaBICHHUS.
e Cybnumanus
3.35 YpaBHeHHE TEIIOBOTO OanaHca
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Kon nposepsiemoro

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

pas3aejia 3JIEMEHTa
TexHuueckne yCTPOWCTBA: TUTPOMETP W TCHXPOMETP, KaJOPHMETP,
3.3.6 TEXHOJIOTUM TIONYyYEHHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEePUAJIOB, U HAHOTEXHOJIOTHUI
3.3.7 [IpakTrueckue paboThl. MI3MepeHre BIaKHOCTH BO3IyXa
4 DJIEKTPOJMMHAMUMKA
SJIEKTPOCTATHUKA
411 OnexTpu3anusi Tel. ONeKTpudeckui 3apsin. J[Ba BHOa SIEKTPHUECKHUX
o 3apsIoB
4.1.2 [TpoBogHUKH, AUNEKTPUKU U TTIOTYTIPOBOTHUKH
4.1.3 3aKOH COXpaHEHHsI ANEKTPHUUECKOT0 3apsiia
4.1.4 B3aumoneiictBue 3apsanoB. 3akon Kymona
Onextpuueckoe mone. Hanpsok€HHOCTE  3JEKTPUYECKOTO  IOJA.
4.1.5 [Mpuamun cynepriozunmu. JIMHUM HANPsSHKEHHOCTH  AIEKTPUYECKOTO
OIS
4.1 416 Pabota cun oanekTpoctatuueckoro nond. llotennuan. Pa3sHocTh
o MOTEHITHAJIOB
417 [IpoBOIHUKKM M HOUAJIEKTPUKH B TOCTOSHHOM JJIEKTPHUUECKOM TIOJeE.
o Husnextpuyeckasi IPOHUIIAEMOCTb
418 Onekrpoémikocth.  KonmeHcatop. ONEeKTPOEMKOCTh  TIJIOCKOTO
o KOHJICHCATOpa. DHEPrHsl 3apsKEHHOTO KOHIEHcaTopa
Texumueckue YCTpOMCTBA: IIEKTPOCKOTII, AIIEKTPOMETP,
4.1.9 JIEKTPOCTaTHYECKast  3aIllUTa,  3a3eMJIEHHE  AJIEKTPONpHOOpPOB,
KOHJIEHCATOP, KCEPOKC, CTPYHUHBINA IPUHTED
4.1.10 [IpakTryeckue padboTel. I3MepeHue JIeKTpOEMKOCTH KOHIEHCATOpa
IIOCTOSHHBIM DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
421 VYcnoBus  CyHIECTBOBAHUS MOCTOSHHOTO — DIEKTPHYECKOTO  TOKA.
o Wcrounuku Toka. Cuna Toka. [T0CTOSHHBIN TOK
4.2.2 Hampsoxenne. 3akon Oma [i1st ygacTka e
423 DNEKTPUYECKOe COMPOTUBIICHHE. Y IeThHOE COMTPOTHBIICHHE BEeCTBA
424 [MocnenoBaTenpHOE,  MapaiieNbHOE,  CMEIIAHHOE  COEIWHEHUE
o IPOBOJHUKOB
4.2.5 Pabora snextpuueckoro Toka. 3akoH J[xoymns — Jlenna
49 4.2.6 MOUIHOCTE NEKTPUUECKOTO TOKA
anekTpoaBmxkyas cuia (nanee — 9/1C) u BHyTpeHHEe CONIPOTHBIICHUE
4.2.7 UCTOYHMKA TOKA. 3akoH OMa Ui MONHOM (3aMKHYTON) 3JIEKTPHUUECKOM
uenu. KopoTkoe 3aMbIkaHue
408 ONEeKTpOHHasT MPOBOJUMOCTb TBEPIABIX METAIOB. 3aBUCHMOCTD
o COINPOTHUBJICHUS METAJUIOB OT TeMIepaTypbl. CBEpXIIPOBOIUMOCTh
429 OnexTpuyeckuil TOk B Bakyyme. CBOICTBA JIEKTPOHHBIX ITyYKOB
MonynpoBomauku. CoOCTBeHHass W MpPHUMECHas MPOBOAUMOCTH
4.2.10 nosynpoBoaHukoB. CpoiicTBa p-n nepexona. IlomynpoBogHUKOBBIE

pUOOPEI
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IIpoBepsiemble 371eMeHTHI COAEPKAHNS

pas3aejia 3JIEMEHTa

4211 DNEeKTpUYECKU  TOK B JJEKTPOIUTAX.  DIEKTPOIUTHYECKAs
JICCOTHAIIHSL. DIEKTPOIIN3
DneKTpuyecKuii TOK B razax. CaMOCTOATENbHBIN U HECAaMOCTOSATENIbHBIN

4.2.12 paspsn. Pasnmuunble THMBI caMOCTOATENBHOTO pazpsina. MomHws.
[Tna3ma
TexHuueckne  yCTpOHCTBA: aMIepMeTp,  BOJIIBTMETP,  peocTarT,
HUCTOYHHUKH TOKa, JIEKTPOHArpeBaTEIbHbIE puOOPEL,

4.2.13 AJIEKTPOOCBETHTENIBHBIC ~ NPUOOPHI, TEPMOMETP  CONPOTHBIICHHS,
BaKyyMHBIi O], TEPMUCTOPBI u (hoTope3ucTopsl,
MOJTYIIPOBOAHUKOBBIN JHOJ, TaJbBaHUKA
[IpakTryeckue  paboThL M3ydyeHHMe  CMEMAHHOTO  COCIUHCHHS
PE3UCTOPOB.

4.2.14
Nsmepenne D/IC ncToyHnka TOKa U €ro BHYTPEHHETO COIPOTHUBIICHMUSL.
Habmonenue amexTponmsa

11 KJIACC
Kon Kon
e NpoBepsieMoro IIpoBepsiemblie 3JIeMEHTBI COACPKAHUSA
3JEMEHTA
4 OJIEKTPOJJMUHAMUMKA
MATHUTHOE ITOJIE. 9JIEKTPOMATHUTHAS MHAYKIN A

4.3.1 ITocTrossHHBIC MaruuThl. B3anMoaelicTBie NOCTOSHHBIX MAarHUTOB
MaruautHoe mnose. Bektop MarHuTHOM uWHAyKOMH. [IpuHOun

432 cynepno3uiuu. JluHMM MarHuTHOM wuHAykiuM. Kaprtuna nuHuH
MarHUTHOW MHIYKIIMU TIOJISl TIOCTOSTHHBIX MarHUTOB
MarnuTHoe moJNe NpoBOAHMKA ¢ TOKoM. KapruHa nuHUH mnons

433 JUIMHHOTO  TIPSIMOTO  TIPOBOJHMKAa M  3aMKHYTOTO  KOJIBIIEBOTO

4.3 NIPOBOJIHMKA, KaTymku ¢ TokoM. OnbIT Opcrepa. BsaumoneiictBue

MIPOBOJAHUKOB C TOKOM

434 Cuna Amrepa, €€ MOJIyJIb U HallpaBJICHNUE

435 Cuna JlopeHua, e€ Moayib M HampasieHue. J[BHKeHHE 3apsKEHHON
YaCTHIIBI B OTHOPOIHOM MarHUTHOM IoJie. Pabora crbt JlopeHia

4.3.6 SIBneHue 3MEKTPOMArHuTHOM HHAYKLIUU

4.3.7 [ToTok BEekTOpa MarHUTHOW MHIYKIIH

4.3.8 OC unnykuu. 3aKoH 3JIeKTpoMarHuTHO uuaykunu ®apanes




Kon

Kon MPOBEPAEMOro IIpoBepsiemble 3JIeMEHTbI COIePKAHUA
pasjiena 3JIEMEHTA
439 BuxpeBoe snexkrpudeckoe none. O/IC MHAyKIMH B TNPOBOJHHKE,
o JBIDKYIIEMCS! TOCTYNATENbHO B OJHOPOJHOM MAarHUTHOM MOJI€E
4.3.10 [IpaBuio Jlenua
4.3.11 WupyxTuBHOCTS. SIBeHue camousaykuun. 3/C caMOMHIYKINY
4.3.12 DHEeprusi MarHUTHOTO TIOJISI KATYIIKUA C TOKOM
4.3.13 ONeKTpOMarHuTHOE IoJie
TexHuueckue YCTpOMCTBA: IOCTOSHHBIE MAarHUTBL, AJIEKTPOMArHUTBI,
4.3.14 JNIEKTPOABUTATENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTUL], UHIYKIMOHHAS
neyb
IIpaktudeckue paboThl. M3ydeHre MArHUTHOTO MOJISt KATYIIKU C TOKOM.
4.3.15 HccnenoBanue OeHCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.
UccnenoBanue siBIeHUS 3JIEKTPOMarHUTHON HHIYKLIUN
5 KOJIEBAHIA 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU S
511 KonebatenpHas cuctema. CBoOomHbie KonebOaHus. ['apMOHHYECKHE
o konebanus. Ilepron, yactora, aMmuTya U ¢dasza konedaHui
5.1.2 [Ipy>xvHHBI MasTHUK. MaTeMaTH4ecKui MasiTHUK
513 YpaBHeHHE rapMOHMYECKUX KOJIeOaHMH. Kunemarnueckoe
o U IUHAMUYECKOE OIUCAHUE KOJIeOATEIbHOTO JBIKCHHUS
[IpeBpamieHue 3HEpruuM NpU TapMOHHUYECKUX KoseOaHMsIX. CBsi3b
5.14 aMIUIUTYAsl KoJeOaHMN MCXOMHOW BENHUYHHBI C aMIUIUTYAAMHU
KoJIeOaHUI €€ CKOPOCTH B YCKOPCHHS
Konebarenpublii KOHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJICOaHNS B
515 U/ICATEHOM KoJIeOaTeTbHOM KOHType. AHaJIorus MEXIY
o MEXaHMYECKIMH M DJIEKTPOMArHUTHBIMH KoneOanmsmu. Dopmyna
TomcoHa
5.1.6 3aKoH COXpaHEHHUs SHEPTHHU B UACANBHOM KOJIe0aTeIbHOM KOHTYpE
5.1 517 BrinyxneHHbIe MeXaHWUeCKHe KojeOanus. PeszonaHnc. PesonaHcHas
o KpHBasi. BEIHYXICHHBIE 3JIEKTPOMArHUTHBIC KOJICOAaHHSL.
5.1.8 [Tepemennsrii Tok. CHHYCOUIATBHBIN TIEPEMEHHBIN TOK.
519 MomHOCT, MHEPEMEHHOTO TOKa. AMIUIUTYAHOE U JEHCTBYyIoIEe
o 3HA4YECHHUE CHJIBI TOKA M HANPSDKCHUS
Tpauchopmarop.  IlpomsBoncTBo, mepemadya U HOTpedIcHUE
5110 JNEKTPUUECKON PHEPIUU. DKOJOTHMUYECKUE PUCKH IIPU NPOU3BOJICTBE
o JNEKTPUYECKOH 3Heprun. KynbTypa ucronb30BaHus 31€KTPO3HEPTHU B
MOBCEHEBHOM KU3HU
5111 TexHuveckue yCTpoMCTBa: ceiicMorpad, JJIEKTPUYCCKUN 3BOHOK,
o JIMHUU 3JIeKTponepeay
[IpakTrueckue padotsl. MccnemoBanue 3aBUCHMOCTH TEPHOAA MaJIbIX
5112 KoNeOaHu TIpy3a Ha HHTH OT [UIMHBI HHUTH W MacChl TIpy3a.

HccnenoBanue NEpEMEHHOI0 TOKa B MLCOHW U3 IOCICAOBATCIIBHO
COEIMHEHHBIX KOHACHCATOpPa, KaTyllIKh U PE3UCTOpa




Kon

Kox MpoBePAEMOro IIpoBepsiemble 3JIeMEHTbI COIePKAHUA
pasjiena 3JIEMEHTA
MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI
591 MexaHuueckne BOJIHBI, ycloBus pactpoctpanenus. [lepron. Ckopocts
o pactpocTpaHeHusI ¥ JUInHA BOJHEL. [lonepednsie 1 mpoa0NbHbIE BOIHBL
522 HaTtepdepeniys u tudpaxnms MeXaHUIeCKUX BOJIH
523 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemMOp 3Byka
OJNEeKTPOMArHUTHBIC BOJHBL Y CIOBHUS M3IYyYCHUS dICKTPOMATHUTHBIX
524 BoJnH. B3aumuas opuentamus BektopoB E, B 1 v B anekTpomarauTHOM
BOJIHE B BaKyyMme
59 CBoiicTBa  AJIEKTPOMATHUTHBIX  BOJIH: OTPAXKEHHE, IPEIOMIICHHE,
5.2.5 TTOJIAPU3AIIHS, T PAKIIHS, nHTepdepeHIs. CxopocThb
AIIEKTPOMATHUTHBIX BOJIH
506 [Ixana 3MeKTPOMArHUTHBIX BOJH. [IpUMeHEHHE 3IEKTPOMArHUTHBIX
- BOJIH B TEXHUKE U OBITY
507 [lpuHIMIBEI ~ pagMOCBSA3W W TEJICBUACHUSA.  PaIuoJoKarus.
- OJeKTpOMarHUTHOE 3arpsa3HeHNe OKPYKaIoIIel cpeibl
Texauyeckne YCTpOICTBA: My3BIKaJIbHBIC HHCTPYMEHTEHI,
5.2.8 yABTpPa3ByKOBasg JMarHOCTHKAa B TEXHHKE W MEIULHUHE, pajap,
paaronpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-mneus
OIITUKA
531 [IpsimonuHeiiHOE pacpocTpaHEHHUE CBETa B OJHOPOIHOM cpene. Jlyd
o cBeTa
530 OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHHit
o B IUTIOCKOM 3€pKasie
533 [penomnenne  cBera. 3aKOHBI ~ TIPENIOMJICHHST  CBeTa. AOCONIOTHBIN
o MI0Ka3aTelb MPEIOMIICHHS
534 Ilonnoe  BHyTpeHHee — oTpaxkeHwe. [IpenenapHbIl  yroin  MOJHOTO
o BHYTPEHHETO OTPAXKEHHUS
5.35 Hucnepcus cBeta. CoxHBIH cocTaB 6enoro ceeta. Ler
Cobuparoimpe ¥ pacceuBarolve TUH3bL. ToHKas nuH3a. DOKycHOE
536 paccTosiHUE W ONTHYecKas CHiIa TOHKOM JmH3bL [locTpoeHne
5.3 o n300paXeHU B COOMpAIOMINX M paccemBaromInx JmH3aX. Dopmyna
TOHKOM JIUH3BI. Y BEJIUUCHUE, JaBAEMOC JIMH30M
5.3.7 [Ipenensl NpUMEHUMOCTH T€OMETPUUECKON ONITUKU
Untepdepenmust  cBera.  KorepeHTHbIE  HCTOYHHKH. Y CIOBHUS
5.3.8 HaOIIIOJICHUsST MaKCUMYMOB W MHUHUMYMOB B HHTep(EpPEHIMOHHOM
KapTHHE OT IBYX CI/IH(pa?)HbIX KOI'CpCHTHBIX UCTOYHUKOB
Hudpakuus ceera. Judpaknnonnas peniérka. Y ciaoBue HAOIIOICHUS
5.39 IJIaBHBIX MaKCHUMYMOB IIpU NaJ€HUM MOHOXPOMAaTHYECKOI'O CBETa Ha
IU(PaAKIIMOHHYIO PEIIETKY
5.3.10 ITonsipuzarus ceeta
TexHuyeckne ycTpoicTBa: OUKH, JIyTa, (oToanmapaT, IpOSKINOHHBIN
5.3.11 armapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TH()PaKINOHHAS

peLETKA, OJIAPOULT




Kon

palgf;)g]a MpoBePAEMOro IIpoBepsiemble 3JIeMEHTbI COIePKAHUA
3JIEMEHTA
[IpakTuueckue paboThl. Mi3MepeHue  mokasaTelis — MPEIOMIICHHUS.
5.3.12 UccnenoBanne cBOMCTB wu300paxkeHuid B JuH3aX. HalOmonenue
IVICTIEPCHUH CBETa
SJIEMEHTHI CIIELIMAJIbHOM TEOPMU OTHOCUTEJIbBHOCTH
['panunpl NpUMEHUMOCTH KJilaccuyeckod MexaHuku. [locTynatsl
6.1 TEOPHUU OTHOCHUTEIBHOCTH: HHBAPUAHTHOCTH MOYJISI CKOPOCTH CBETa B
BaKyyMe, IPUHIIAI OTHOCUTEIBHOCTH DWHINTEHA
6 6.2 OTHOCHTENTFHOCTE  OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U
COKpAIICHUE UTHHBI
6.3 DHeprus 1 UMIYJIbC CBOOOIHON YaCTHUIIBI
6.4 CBs13b MacCHI ¢ HEPTHel 1 UMITYIIbCOM CBOOOIHOM YaCTHIIBL. DHEPTHUs
MOKOsI CBOOOTHOM YaCTUILIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOW OIITHUKH
711 @otonbl. Popmyna IlnaHka CBsI3M 3HEPrHUM (POTOHA C €ro YacTOTOH.
OHeprus u UMIyIsCc GpoToHa
712 OTtkpeiTie U uccnepoBanue ¢orodddexra. OnbiTel A.I'. CTonerosa.
3akoHbl GoTorpdhekra
7.1 713 VYpauenue DOifHmTeriHa g ¢doroaddexra. «KpacHas rpaHHLIa»
dhotoaddexra
7.14 Hagrnenue cBera. Onbitel [1.H. JIebenena
7.1.5 XuMHUYecKoe JEeHCTBUE CBETA
716 TexHudyeckne YCTPOHCTBA: (POTOINEMEHT, (POTOHATIUK, COIHETHAS
Oartapesi, CBETOJHO/
CTPOEHUE ATOMA
791 Monens atoma Tomcona. OmneiTel Pesepdopaa mo uccnegoBaHuio
cTpoeHus aToma. [ImanerapHas Mozeas aToMa
[Moctynater bopa. M3nydenue u noryomenue (GOTOHOB MPH MEPEXOe
7.2.2 aToMa C OJHOTO YPOBHS SHEPTUH Ha Apyroil. Bumpl cekrpoB. CrekTp
YPOBHEM SHEPrUM aToMa BOJOPOJa
7.2 793 BomHoBeie cpoiictBa uactunl. Bommael ne bpoiinsa. Kopmyckynsipao-
BOJIHOBOH jJyanu3M. Judpakius S31eKTPOHOB Ha KpUCTaJIaxX
794 CHoHTaHHOE W BBIHY)XJIEHHOE H3JIyu€HHE. YCTPOMCTBO M MPHUHIIHMII
paboThI J1azepa
795 TexHuueckue yCTPOWCTBA: CIEKTPANbHBIM aHaiu3 (CIIEKTPOCKOIN),
J1a3ep, KBAaHTOBBIN KOMITBIOTED
7.2.6 [Ipaktuaeckue padotsl. Habmronenne mTuHEHYaToro crekTpa
ATOMHOE AP0
7.3.1 MeTo/b1 HaOJIFOICHUS ¥ PETUCTPAITMH JIEMEHTAPHBIX YaCTHUIT
7.3 OTtkpeiTie paguoakTuBHOCTH. ONBITEL Pesepdopma mo omnpeneneHuio
7.3.2 COCTaBa PaJMOaKTHBHOIO m3MydeHus. CBoiicTBa anba-, Oera-, raMma-

H3ITy4YCHUA. Bausnue PaInOaKTUBHOCTU Ha JKMBBIC OPraHU3MblL
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Kox IPoBepPAEeMOro IIpoBepsiemble 3JIeMEHTbI COIePKAHUA
pasjiena 3JIEMEHTA
OTkpbITHE TpPOTOHA W  HeWTpoHa. HykioHHas Moxenb — sapa
7.3.3 I'eiizenbepra —  MBaneHxo. 3apsa  aapa. MaccoBoe — 4mCIO
simpa. M3oTormst
734 Anbga-pacnan. DIeKTpOHHBIN U NMO3UTPOHHBIM OeTa-pacmaj. ['amma-
o U3JTydeHue. 3aKOH PaJMOaKTHBHOTO Paca/ia
7.3.5 DHeprus CBsI3U HYKJIOHOB B sipe. SnepHbie cuibl. Jledekt Macchl sapa
7.3.6 SAnepHble peakuun. [leneHue U CUHTE3 SAEp
737 Anepusrii peakrop. TepMmosaepHbiid cuaTe3. [IpoOIIeMBI U TEPCIIEKTUBEI
o SIIEPHOM SHEPTeTUKH. JKOJIOTUYECKHE aCIIEKTHI SIEPHON SHEPreTUKI
7338 OnemeHTapHble 4YacTHLbL. OTKpbITHE MNO3UTpOoHA. PyHAAMEHTaIbHbIE
o B3aNMOICHCTBHS
739 Texauueckne yCTPOWCTBA: MO3UMETP, Kamepa Buibcona, simepHBIN
o peakTop, aToMHas 60Mba
73.10 IIpaktuueckue paboTel. MccnenoBaHue TPeKoB 4acTHIl (IO T'OTOBBIM
o doTorpadusam)
OJIEMEHTBI ACTPO®U3NKN
31 Bun 38é3mH0T0 Heba. Co3Be3nus, ApKue 3BE3IBI, TUIAHETHI, UX BUIUMOC
) JBIKEHUE
Conneunas cucteMma. [lnanersl 3eMHO# rpynmel. [naHeTBI-TUTaHTHI U
8.2 WX CIIyTHUKH{, KapiWKOBble T1uiaHeThl. Mambie Ttena ComHeYHOH
CUCTEMbI
8.3 Comnnre, potoctepa u armocdepa. ConHeyHast aKTUBHOCTh
8.4 Ucrounmk sneprun ConHIa 1 3BE31T
3BE3/1BI, UX OCHOBHBIC XapaKTEPUCTHKH: Macca, CBETHMMOCTb, PaIHYC,
25 TeMIiepaTtypa, Mx B3aUMOCBs3b. JMarpaMma «CreKTpajbHBI Kilacc —
) CBETUMOCTb». 3BE3/1bl  TJIABHOM  IMOCIIEN0BATENBHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTBY ISl 3BE3] ITIaBHOM MOCIIEJOBATEILHOCTH
8 2.6 Buytpennee  crpoeHue  3BE31. COBpeMEHHbIE — INPEACTABIECHUS O
) MIPOUCXOMKIIEHUH U 3BoMoLK CONHIA U 3BE3L. DTarlbl )KU3HU 3BE3]
Mneunsiit  Ilytp — mnama [amakTtuka. CiupaneHass CTPYKTypa
3.7 lanaktuku, pacnpenenenve 3BE3N, raza W nbuid. [lonoxkenne u
' newxenne Connia B [Nanaktuke. [Tnockas u chepuyeckast moJICUCTEMBI
lanaxkTuku
3.3 Tunel ranaktuk. Paguoranaktukn u kBasapsl. UEpHbIE ABIPHI B AApax
' raJlakTHK
Bcenennas. Pacimpenune  Bceenennoii. 3akon  Xa66ma. Pa36eranue
8.9 ranakTuk. Bozpact w paguyc Bcenennoi, Tteopus bonsmoro
B3pbIBa. Mogens «ropsiueii Beenennoii». PenukroBoe uznydeHue
310 MacwtabHas crpykrypa Bcenennoil. Meraranaktuka. Hepeménnsie
' pOOIEMbI aCTPOHOMUH
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