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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO yYpOBHS Ha YPOBHE CpPETHEro 00Iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUIN U TPeOOBAHUU K pe3yslbTaTaM OCBOCHHS OCHOBHOMN
oOpazoBaTenbHOM mTporpammsbl, mnpeactaBieHHbix B OI'OC COO, a Takxke c y4éTom
denepanbHO pabouell MporpaMMbl BOCTIMTAHHS W KOHIEMIIUN TPETOAaBaHus ydeOHOTO
npeameTa «®Pu3mka» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit ®Depepanuu,
peanu3yronuMX OCHOBHbIE 00pa30BaTENbHBIE TPOrPAMMBI.

Conepxanue mnporpamMmbl 1o (U3UKE HANpaBiIeHO Ha (POpMUpOBAHUE €CTECTBEHHO-
Hay4yHOM KapThHbl MHpa oOydarommxcsa 10—11 kmaccoB mnpu oO0yuyeHUM HX (PU3UKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/IESITeIbHOCTHOTO TToaxoaa. [Iporpamma no ¢usuke
cootBeTcTBYeT TpeboBanusiM ®I'OC COO k miaHUPyEMbIM JTUYHOCTHBIM, IPEIMETHBIM U
METalpeIMETHBIM pe3yJibTaTaM OOy4YeHMs, a TaKkKe YUYUTHIBA€T HE0OXOJUMOCTh
peanu3alnud MEXIPEIMETHBIX CBsi3e (PU3MKM C €CTeCTBEHHO-HAyYHBIMU YUE€OHBIMU
npeaMeramu. B Hell omnpenenstoTcs OCHOBHBIE II€JIM W3Y4YeHHs (PU3MKKM Ha YPOBHE
cpenHero oOuiero o0pa3oBaHMs, IUIAHUPYEMBIE pPE3yJbTaThl OCBOCHMS Kypca (U3HKH:
JUYHOCTHBIE, METAPEIMETHBIE, PEAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

. IUIAaHUPYEMBIE PE3YNIbTaThl OCBOEHUA Kypca (U3MKH Ha 0a30BOM YpPOBHE, B TOM
4yCIie MPEAMETHBIE PE3YNbTaThI 110 ToAaM O0OyYEHHS;
. coziep>kanue yueoHoro npeamera «Ousuka» no rogam 00yyeHusl.

du3nka Kak Hayka 0 Harbosiee O0IIMX 3aKOHAX MPUPOJIbI, BBICTYIAsl B KAYECTBE yUeOHOTO
peaMeTa B IIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIAJ] B CUCTEMY 3HAHHI 00 OKpyXaroiem
mupe. [lIkonapHBIM Kypc (PU3MKM — CHCTEMOOOPAa3yIOIMIMA JJIi €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIeKAaT B OCHOBE MPOIECCOB U
SBJICHUM, M3y4yaeMbIX XHUMHEH, Ouosioruei, usnueckoil reorpadueil M acTpoHOMHEH.
Hcrnonb3oBaHre W aKTUBHOE MpUMeHEHUE (U3MUECKUX 3HAHUU OMpeNeNseT Xapakrep U
pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTUH B cepe HPHEPreTHKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJTYYEHHs] HOBBIX MaTEpPUAJIOB C 3aJlaHHBIMU CBOMCTBAMU U JIpyrux. M3ydyenue
(GU3UKY BHOCUT OCHOBHOM BKJaJ B (POpMHUpPOBAHUE €CTECTBEHHO-HAYUYHOU KapTUHBI MUpPa
oOyuaromuxcsi, B GOpMUPOBAHHWE YMEHHM MNPUMEHSATh HAYYHBIH METOJ| TO3HAHUS TPHU
BBITIOJTHEHUY UMM YYEOHBIX UCCIICIOBAHUI.

B ocHoBy kypca ¢hu3uku 11 ypoBHS CpPEIHETO O0IIero o0pa3oBaHus MOJIOKEH PsiT UICH,
KOTOPBIE MOKHO PACCMaTpUBaTh KaK MPUHIIUIBI €70 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUUECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuas U3 BCEX Pa3AesioB (PU3MKHU, BKIIOYACT KaK BOIMPOCH KIACCHUECKOMH,
TaK U COBPEMEHHOM (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEM MaTepuani Kypca GU3HKUA 00bEIUHEH BOKPYT
dusnueckux Teopuid. Bemgymmum B Kypce sBIsieTcs (OpMHUpPOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE€ peanuzanus npesanoiaraeT UCIojib30BaHUE T'YMaHUTAPHOTO
noTeHIMana (U3NYECKOW HAyKH, OCMBICIICHUE CBS3U Pa3BUTHUS (PUBHKH C Pa3BUTHEM
oOIiecTBa, a TakKe C MHPOBO33PEHUYECKMMHU, HPABCTBEHHBIMHU U HSKOJIOTMYECKUMHU
npobiemMamu.

Hoess npuknaownoii Hnanpaenennocmu. Kypc Qusuku mnpeanonaraer 3HAKOMCTBO C
IIUPOKUM KPYTrOM TEXHUUYECKUX U TEXHOJOTMYECKUX MPUIOKEHUN M3YYEHHBIX TEOPUU U
3aKOHOB.



Hoesn »osxonocusayuu peann3yercs TOCPEACTBOM BBEACHHS JIIEMEHTOB COACPIKAHMUS,
MOCBSIIEHHBIX SKOJIOTMYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH U TEXHOJOTWH, a Takke OOCYXACHHA NpoOJieM pPalHOHAIBHOTO
MPUPOIOTIOTB30BAHUS M SKOJIOTHYECKON OE30MMacCHOCTH.

Crep>KHEBBIMU 2JIEMEHTaMHU Kypca (U3MKM Ha YPOBHE CpPEIHEro oOuiero oOpa3zoBaHMs
ABIIAIOTCS pU3NYecKue Teopuu ((GopMUPOBAHUE MPENCTABICHUN O CTPYKTYPE MOCTPOEHUS
¢uznyeckoil Teopuu, poau (PyHIAMEHTAIbHBIX 3aKOHOB M IPHUHLUIIOB B COBPEMEHHBIX
OPEICTABICHUAX O TMPUPOAE, TIpaHUIAX MPUMEHUMOCTH TEOPHUH, HJIs ONUCAHMS
€CTECTBEHHO-HAYYHBIX SIBJICHUHN U MPOLIECCOB).

CucTeMHO-EeATEIbHOCTHBIN MOAXO0/ B Kypce (PU3UKU peanu3yeTcs MPexae BCEro 3a CUeT
OpraHM3aIiK SKCIIEPUMEHTAIbHON AeITeNbHOCTH oOyuaronuxcs. Jms 06a30BOro ypoBHs
Kypca (UMK — 53TO WCIOJIb30BAHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M J1a00PaTOPHBIX PadOT, KOTOPBIE B Mporpamme o Gpu3uke 00beAUHEHBI
B OOILIUI CIHCOK YYCHHYECKUX MPAKTUYECKUX paboT. BrineneHne B yka3aHHOM IEpeyHe
7ab0paTopHbIX padoT, MPOBOAMMBIX JJIi KOHTPOJS W OIEHKH, OCYLIECTBIACTCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpOIecca MCXOMd M3 OCOOCHHOCTEH TUIAaHMPOBAHUS U
ocHamleHusl kabuHeta Qu3uku. [Ipu 3TOM obOecreunBaeTCsl OBIAZCHHE OOYYAIOUTMMHUCS
YMEHUSIMHU IIPOBOJIUTH KOCBEHHBIE N3MEPEHUS, UCCIIEOBAHMS 3aBUCUMOCTEHN (PU3UUECKUX
BEJIMUMH U MIOCTAHOBKY OINBITOB 10 MPOBEPKE MPEJI0KEHHBIX THIIOTE3.

bonbiioe BHUMaHKE yAENAETCS PELICHUI0 PACUETHBIX M KaueCTBEHHBIX 3ajad. [Ipu sTom
IUIA pacu€THBIX 3a/ad MPUOPUTETOM SIBISIFOTCS 3a/Jayd C SIBHO 3a/JlaHHOM (hu3nueckoin
MOJIEJIbIO, IMO3BOJISIIOIINE MPUMEHSATh HM3YyUYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTU Kak M3
OJIHOTO pa3ienia Kypca, TaK W HUHTErpupys 3HaHMS U3 pas3HbIX pasnenos. /Jns
KaueCTBEHHBIX 3aJlad TPHUOPUTETOM SBISIOTCS 3aJaHUs HAa OOBICHEHHE MPOTEKAHUS
(u3NUeCKUX SBJIEHUA M TMPOLIECCOB B OKPYXKAIOWIEH KHU3HU, TpeOyrolue BbIOOpa
duznyecKoil MOAETH ISl CUTYalluU TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanusiMu PI'OC COO Kk MarepuanbHO-TEXHUYECKOMY
oOecrieueHnto yueOHOro nporuecca 6a30Bblil YpOBEHb Kypca (PM3HKU Ha YPOBHE CPEAHETO
o011ero 00pa3oBaHus JOHKEH U3YYaThCsl B YCIOBUAX MPEIMETHOTO KaOnHeTa (U3UKH WU
B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAy4YHOro IuKia. B
kaOuHeTre GU3NKK JODKHO OBITh HEoOXoaumoe JabopatopHoe 0O0OpydOoBaHUE s
BBIMOJIHEHMSI YKa3aHHBIX B MPOrpaMMe MO (PU3MKE YUSHHUYECKUX MPAKTHUECKUX padoT U
J€MOHCTPALIMOHHOE 000pYAOBaHHUE.

JleMoHCTpallMoHHOE 000pyAoBaHuE (GOPMUPYETCS B COOTBETCTBHUM C MPHUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTM U OO0ECIEYMBAET IIOCTAHOBKY IEPEUYHCIECHHBIX B
nporpamme 1o (pU3MKe KIFUEBbIX JEMOHCTPAIUM ISl UCCIIEI0BAaHUS N3y4aeMbIX SIBJICHUM
U TPOIECCOB, OMIUPUUECKUX ¢ (PYHIAMEHTAIBHBIX 3aKOHOB, WX TEXHHYECKHUX
MIPUMEHEHU .

JIabopaTopHoe 00OpyIOBaHUE ISl YUYEHHUYECKUX MPAKTUUYECKUX padboT (GopMupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M OOECIEeYMBAETCA B pacuyére OJHOrO0 KOMIUIEKTa Ha
IBYX oOydaromuxcs. Temarnueckue KOMIUIEKTHI Ia00OpaTOPHOTO 000PYAOBaHUS JOJKHBI
OBITH MOCTPOEHBI HA KOMITJICKCHOM HCTIOJIb30BAaHUU aHAJIOTOBBIX U ITU(PPOBLIX PUOOPOB,
a TaKkKe KOMITbIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUE LIU(PPOBBIX JIaOOpaTOPHil.
OCHOBHBIMU 1IEJIIMU U3Yy4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

. dbopMHUpOBaHUE HWHTEpPECAa U CTPEMJICHHS] OOYydYaIOIMMXCSd K HAYYHOMY H3YUYEHUIO
MIPUPOIBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;
. pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJE TMO3HaHus u (popmMupoBaHUe

HCCIICIOBATCIILCKOT'O OTHOIMICHUS K OKPYKAatOIIIUM SBJICHHAM,



. (¢opMupOBaHHE HAy4YHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3yUYeHUs OCHOB
CTpOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

. dbopMHupOBaHUEe YMEHHN OOBSCHATH SIBICHUS C WCIOJIb30BaHUEM (U3HMUECKUX
3HAHUU U HayYHBIX JJOKA3aTEIbCTB;
. dbopMHpoBaHUE TPEACTaBICHUN O poiu (QU3UKK IS Pa3BUTUS  JPYTUX

€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne 3TuX Lened olOecnedynBaeTcs pEeHIeHHEM CIEAYIOUIMX 3aJad B Ipolecce
U3y4eHUs Kypca (pU3MKU Ha YpOBHE CPETHETO 00IIero 00pa3oBaHUs:

. IpUOOpETEHUE CHUCTEMBI 3HaHMM 00 0O0muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOPHSX, BKJIIOYAsl MEXAHUKY, MOJIEKYJSPHYIO (QU3HKY, JIEKTPOAUHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI acTPO(U3UKH;

. dbopMupoBaHHEe YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS IS OOBSICHEHHS
¢usznyeckux SABIEHUN B TPUPOAEC U I NPUHATHAA NPAKTHUECKUX PpEIICHWH B
MOBCEHEBHOM JKH3HM;

. OCBOEHHE CMOCOOOB pELICHUS PA3IMYHBIX 337ad C SBHO 33JaHHON (PU3NYECKOU
MOJIETIBIO, 3aja4, MOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/1aHue (PU3MUECKON MOeNH,
aJICKBATHOM yCJIOBUAM 33/1a4H;

L IIOHMMAaHHC (1)I/I3I/ILIGCKI/IX OCHOB H IIPHUHIIMUIIOB ,Z[CﬁCTBHSI TCXHHUYCCKHUX YCTpOﬁCTB u
TCXHOJIOTHYCCKHX ITPOLCCCOB, UX BIIMAHHA Ha OKPYKAIOIIYIO CPCOY,
L OBJIaACHHUC MCTOdJaMM CaMOCTOATCIIBHOT'O IIAHUPOBAHUA )51 IMPOBCACHUA

(u3nyecKux HKCIEPUMEHTOB, aHalIM3a W HHTEPHpPETaluu HH(OpMALUU, ONpEIeICHUS
JOCTOBEPHOCTH MOJYYEHHOT'O PE3YJIbTaTa;

. CO3JaHUE YCIOBMM JUIl pa3BUTUS YMEHHHM IPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha uzydyenue ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEAHEro OOIIEro oOpa3zoBaHUs
otBoautcs 136 yacoB: B 10 kinacce — 68 yacoB (2 yaca B Hefienr0), B 11 kimacce — 68 gacoB
(2 yaca B HezIeIIO).

[IpeasiaraeMeplil B mporpamme o (pU3HUKe NepedyeHb J1a0OPaTOPHBIX U MPAKTUUECKUX padOT
ABJISIETCSI PEKOMEHIOBAHHBIM, YUHUTEIb JIEJIAeT BHIOOP MPOBEAEHHUS J1a0OPAaTOPHBIX padOT
Y OIBITOB C YYETOM MHAMBHUAYAIBbHBIX OCOOCHHOCTEH 00yUaroIXCs.



COAEPKXAHUE OBYUEHUA
10 KITACC

Pa3znen 1. ®u3nka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®u3uka — Hayka o npupozae. Hayunble meTonsl mO3HaHMsS OKpyXkaromero mupa. Poub
HKCIIEPUMEHTA U TEOPHUH B MPOLIECCEe TTO3HAHUS MPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pu3nueckux siBICHUN M mpoueccoB. Hayunble runoressl. duznyeckue
3aKOHBI W Teopuu. ['paHUIBl NPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. IlpumHumn
COOTBETCTBHUS.

Ponp m mecro gu3uku B (OPMUPOBAHHMU COBPEMEHHOW HAyYyHOW KapTHHBI MHpa, B
IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AmnanoroBslie 1 IU(POBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIC JATUHKH.

Pazngen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBwkeHUE. OTHOCHTENBHOCTh MEXAHWYECKOro JBHkeHus. Cucrema
orcu€ra. Tpaekropus.

[lepemenienue, CKOpPOCTh (CpemHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U YCKOpEHHUE
MAaTEpPUAIbHOM TOYKH, HMX MPOCKIMU HA OCH CHUCTEMBI KoopauHaT. CloxxeHue
IIEPEMEILIEHUH U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMOJMHEHHOE nBMKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUsS, IMYTH U MEPEMELICHUS MATEPUAIBbHOM TOUYKU OT
BPEMEHHU.

CBobosiHOE TIasieHne. Y CKOpEHHE CBOOOTHOTO MaACHUS.

KpuBonuneitHoe naBukeHue. J[IBr>keHHME MaTEpUAIbHOM TOYKM IO OKPYKHOCTU C
IIOCTOSIHHOM 110 MOZYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JMHEWHasA CKOpOCTh. [lepuon u
yacToTa oOparnieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHUE.

TexHudeckre YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIUJIOMETpP, JIBUKCHHUE
CHApSII0B, LICTIHBIE M PEMEHHBIE NIEPEIAYH.

Jlemoncmpayuu

Mogenb cucteMsbl 0TCUETA, MIUTIOCTPAIUS KHHEMATUUYECKUX XapAKTEPUCTUK IBUKCHUSL.
[IpeobpazoBanHye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM POCTPAHCTBE.

Hab6nronenue nBmkeHus Tena, OpOonIeHHOTo MO/ YTII0M K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHus: CBOOOHOTO MaACHUS.

Hanpagnenue ckopoctu Ipu ABUKEHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3ydyeHne HepaBHOMEPHOTO IBUKEHUS C LIEJIBIO ONPEIEIIEHNUS MTHOBEHHOU CKOPOCTH.
UccnegoBanne  COOTHOLICHUS ~ MEXAY  INyTAMH, [POWJECHHBIMA  TEIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEKYTKH BPEMEHU NMPU PABHOYCKOPEHHOM JBUKEHUM C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHne nBMKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3yuenue nBuxeHus Teiia, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunimn orHocuTenbHOCTH ["amunes. [lepssiii 3akoH HeroToHa. MHEpLHanbHbIE CUCTEMBI
OTCUETA.

Macca tena. Cwuna. [lpunmun cynepno3uuuu cwi. Btopoit 3akoH HerlooTona s
MaTepuagbHOU TOUKU. Tpernit 3aKkoH HproTOHA 111 MaTEPUATIbHBIX TOYEK.



3akoH BcemMupHoro taroreHus. Cuna tspxkectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenusi (Mokosi, CKoJibkeHUs, KaueHus). Cuna Tpenus. Cyxoe TpeHHE.
Cunma TpeHHsS CKOJBKEHUS U cuja TpeHus mokos. Koabdumment tpenus. Cuia
CONPOTHUBJIEHUS MIPU ABUKECHHUM TeJA B )KUIKOCTH UJIU Ta3e.

[TocTynarenbHOE M BpallaTelbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCHUTENBHO oOcu BpameHus. [lmeuo cumibl. YclioBUs paBHOBeCHS
TBEPJIOTO TEA.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: MOMAIINUITHUKHA, JBHKCHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiIeHME MHEPIUN.

CpaBHeHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CrnoxxeHue cuil.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT JAe(pOopMaIiuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOBEME U MMAICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Vyenuueckuii sxcnepumenm, 1abopamopsie pabonol

N3yuenue aBmxKeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasiie, ot ux aedopMalum.

HccnenoBanue ycioBril paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbec MaTepuanbHONW TOUKH (T€Ja), CUCTEMbI MaTEepUAIbHBIX TOUeK. IMIyJbC CUIIBI U
M3MEHEHHE UMITYJIbCA TENA. 3aKOH COXPAHEHHMS UMITYJIbCa. PEaKTUBHOE IBUKEHUE.
PaboTa cuiibl. MOITHOCTD CHJTBI.

KuneTtnueckasi Heprusi MaTepualibHON Touku. TeopemMa 00 M3MEHEHMH KHUHETHYECKOU
DHEPI'UH.

[ToTennuanbHas 3Heprus. [loTeHIManbpHas SHEPrUs ynpyro AehoOpMUPOBAHHON MPYKUHBI.
[ToTenmnuanpHas HEPTUs TeNa BOJIM3H MOBEPXHOCTU 3EMITH.

[ToTennuanbHbie U HEMOTEHIMANbHBIE CUJIBbL. CBSI3b pabOTHl HEMOTCHIIMAIBHBIX CHII C
U3MEHEHUEM MEXAaHMYECKOM SHEPruy CUCTEMbI TeJ. 3aKOH COXPAHEHHUS MEXAHUYECKOU
DHEPI'UH.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre ycTpoucTBa M IMPAKTHYECKOE NMPUMEHEHHUE: BOJOMET, KOIEP, MPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOC IBHIKEHHUE.

[Tepexon MOTeHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C TOMOIIBIO JABYX OJWHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOThl CHJIBI C U3MEHEHHMEM MEXAHMYECKOW HJHEPruu Tejla Ha
MIpUMEPE PACTKEHUS] PE3UHOBOTO KTy Ta.



Pasnen 3. Mousieky/isipHast pU3MKAa U TEPMOJAMHAMHMKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU U UX OMBITHOE OOOCHOBAHUE.
BbpoynoBckoe nBmwxkenue. Juddysus. Xapakrtep NBIKECHHS W B3aUMOJCUCTBHUS YaCTHUIL
BelecTBa. Mojienu CTpoeHus: ra3oB, KUJIKOCTEH M TBEPABIX TeN U OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE ATUX Mojelnei. Macca u pa3mepsl Mosiekyn. KonnuecTBo BemiecTsa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenune. [llkana remneparyp Llenscus.
Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KMHETUYECKOW TEOpUU
ujcalbHOrO ra3a. AOCOIOTHAs TeMIepaTrypa Kak Mepa CpellHed KUHETHYECKON SHEpruu
TEIUIOBOr0 JABWXKEHHs dacTul rasa. lllkama temmneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3ompoiiecchl B H€albHOM
ra3e ¢ IIOCTOSHHBIM  KOJIMYECTBOM  BemlecTBa. [ 'paduyeckoe mpeicTaBleHUE
M30IPOLIECCOB: U30TEPMA, U30X0pa, u300apa.

TexHuyeckue ycTporuCcTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JAMCKPETHOE CTPOEHHE BelIecTBa, (oTorpaduu MoKyl
OPTraHUYECKUX COCIUHECHUMN.

OnbiThl 110 U HY3UN KUAKOCTEH U ra30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita llTepHa.

OnbIThI, T0Ka3bIBAIONIUE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBUS.

Mojenb, WILTFOCTpUpYIOLLas MPUPOY AABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThI, WILTIOCTPUPYIOIIKNE YPABHEHUE COCTOSTHUSA HICAIBHOTO Ia3a, U30MPOLECCHI.
Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Onpenenenrue Macchl BO3JyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE HU3MEpPEHUM 00BEMa
KOMHATBI, TaBJICHUS U TEMIIEPATYPHI BO3yXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEKTy TapaMETPaMH COCTOSIHHS PA3pPEKEHHOTO rasa.

Tema 2. OcHosbl mepmooOuHaAMuUKuU

TepMoanHaMuueckass cucrema. BHYTpEHHsISI dHEpPrus TEPMOJAMHAMUYECKOM CUCTEMBI U
cocoObl €€ wu3MeHeHusa. KommuecTBo TemnoTsl W pabota. BHyTpeHHss »Heprus
OJHOATOMHOI'0 MEAJBHOrO ra3a. Buapl tennonepenayn: TeionpOBOAHOCTb, KOHBEKIIHNS,
U3JIydYeHHEe. YJenbHas TEIUIOEMKOCTh  BemlecTBa. KonamyectBO  TEIJIOTBI  OpHU
Teronepeaaye.

[Tonsitue 00 ammabatHom mporecce. [lepBwiii 3aKk0H TepMoAUHAMHKHU. lIpuMeneHue
MIEPBOTO 3aKOHA TEPMOJIMHAMUKH K U30Mpolieccam. ['padruueckas uaTepnperanus padoTsl
rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh POLIECCOB B IPUPOJIE.

TeruoBble MamuHbl. [IpuHLMIIBI AeCTBUS TEMIOBBIX MamuH. [IpeoOpa3oBaHust sSHEPrUU
B TEIUIOBbIX MamMHaX. KoappuuueHT mnone3Horo AeHCTBHs TEIUIOBOM MaliuHbL. [{uki
Kapuo u ero xoadduiuueHT TmoNe3HOr0 JEHCTBUS. OKOJOTMYECKHUE MPOOJIeMbl
TEIJTIODHEPTETUKHU.

TexHuueckre YCTpPOWCTBA M MPAKTHYECKOE IPUMEHEHHWE: JBUraTellb BHYTPEHHETO
cropaHwusi, ObITOBOM XOJOAWIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEH SHEPTUM Tejla MPU COBEPIICHUU PaOOTHI: BBUIET MPOOKH U3
OYTBUIKHU TIOJT IEHCTBUEM CXKAaTOTO BO3/lyXa, HarpeBaHue apupa B JATYHHOU TpyOKe MyTEM
TpeHus (BUACOJIEMOHCTPALIUS).

N3MeHeHne BHyTpEHHEN SHEPTruu (TEMIIepaTyphbl) TeIa MpH TEIlonepeiaye.



OmnpIT 0 agnabaTHOMY PaCUIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, BUTATENsI BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO JABUTATEINS.
Vuenuueckuii sxcnepumenm, nabopamopuvie padomoi

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Azpecammnvie cocmosanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u KoHAeHcauus. McnapeHne U  kuneHue. AOCOIIOTHas WU
OTHOCHUTENIbHASl  BJIIAXHOCTh Bo3Ayxa. HacelmeHHsli map. VYaenbHas — TemuioTa
napooOpa3oBaHMsl. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JaBJICHMUS.

Tsépnoe Teno. Kpucrammueckue u amopgHsie Tea. AHU30TPONUS CBONCTB KPUCTAIJIOB.
Kunkue xpuctamnsl. CoBpeMeHHble MaTepuainsl. [lnaBieHne M KpuCTaIM3aLUA.
VY nenbHas TemioTa miasieHus. Cyonumanusi.

VYpaBHeHue TEII0BOrO OanaHca.

TexHHUecKHe YCTpOICTBA M MPAKTUYECKOE IMPUMEHEHHE: TUIPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTMM TMOJYYEHUS COBPEMEHHBIX MaTepuaioB, B TOM YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX NAPOB.

Kunenue npu NoHMKEHHOM J1aBJICHUU.

Crioco0bl U3MepeHus BIaKHOCTH.

Habitoienne HarpeBaHusl U IJIaBICHUS KPUCTAITIMYECKOIO BELIECTBA.

JleMOHCTpanys KpUCTAIIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3mepeHre OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoanHaMmuKa

Tema 1. dnekmpocmamuxa

DJIeKTpU3almsl Tel. OIEeKTPUYECKHM 3apsan. JlBa BHIAa SIEKTPUUYECKUX 3apsiaoOB.
[IpoBOAHUKM, NUAJICKTPUKA U TOJYHIPOBOJHUKU. 3aKOH COXPAHEHUS BJIECKTPUUYECKOTO
3apsiza.

Bzaumopeiicteue 3apsgoB.  3akoH  Kynona. ToYeyHBIM  3JIEKTPUYECKHM  3apsl.
DnekTpudeckoe mnoJie. Hanmpsok€HHOCTh AeKTpruueckoro nojid. [Ipunuun cynepno3uiuu
AJIEKTpUYECKuX Tmosiei. JInHUM HanpsLKEHHOCTH DJIEKTPUUYECKOTO TOJIS.

Pabora cun omekrpocrarmueckoro mons.  [lorenmuman. Pa3HOCTh  MOTEHIIMAIIOB.
[IpoBOMHUKM ¥  AMAPNICKTPUKA B  DJIEKTpOCTaTHYECKOM Tone. JludnmekTpuyeckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTtop. DIEeKTPOEMKOCTh TMJIOCKOI0 KOHAEHCATOpa. DHEPrus
3apsKEHHOTO KOHJEHCATOpA.

TexHUYeCcKHe YCTPOMCTBA MU MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOI, 3JIECKTPOMETD,

ANEKTPOCTATUYECKAsl  3alllMTa,  3a3eMJIEHWE  3JEKTpOnpuOOpoOB,  KOHAEHCATOD,
KONIMPOBAJIBHBIN anmapar, CTpyHHBINA IPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIEKTPOMETPA.

B3aumonernicTBre HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaThyecKas 3aluTa.

JIMDAEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOMAAu IUIACTHH,
PACCTOSHMS MEXIY HUMU U JUAIEKTPUYECKOW POHULIAEMOCTH.



DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne 25eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax
DJIEKTPUYECKUN TOK. Y CIIOBHUSI CYHIECTBOBAHUS JIEKTPUUYECKOrO TOKA. MICTOUHMKH TOKa.
Cuina toka. [1IocTOSIHHBIN TOK.

Hanpspokenue. 3akon OMa 17151 y4acTKa LEHH.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. VY nenbHOE CONPOTHUBJICHUE BEILIECTBA.
[TocnenoBarenbHOE, TApAIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOITHUKOB.

PaboTa snexkrpuyeckoro Toka. 3akoH [[xoyns—JIenia. MOIMIHOCTb AIEKTPUUECKOTO TOKA.
DJIIEKTPOJIBIKYIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Jjist
MOJTHOM (3aMKHYTOM) nekTpudeckoit nenu. KopoTkoe 3aMbIkaHueE.

OJIEKTPOHHAsi MPOBOJUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTH  COMNPOTHBIICHUS
METAILJIOB OT TeMmIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTpUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHasT W MPHUMECHAs MPOBOAUMOCTH TOJYIPOBOJIHHUKOB.
CoiicTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B PACcTBOpax M paciulaBax »3JIEKTPOIUTOB. IJIEKTPOIUTHUYECKAS
TUCCOLUALINS. DIEKTPOIIU3.

DJIEKTpUYECKUM TOK B razax. CaMOCTOSITEIbHBINA U HECAMOCTOSITENbHBIN pa3psia. MonHusl.
[lna3ma.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTar, UCTOYHUKUA TOKa, 3JIEKTpOHArpeBaTelbHbIe MPHUOOPHI, IIEKTPOOCBETUTEIHHBIC
PpUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0/, TEPMUCTOPHI U POTOPE3UCTOPHI,
MIOJTYITPOBOJHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa U HAPSIKECHUS.

3aBUCUMOCTb COINPOTHUBJIECHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JUJIMHBI, TUIOLIAAN
MONEPEYHOr0 CEUCHUSI U MaTepurala.

CmemaHHOE COeIMHEHUE TPOBOAHUKOB.

[IpsiMmoe m3MepeHne SIEeKTPOABMKYILEH CHilbl. KOpOTKOE 3aMbIKaHUE TaIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psas U MpOBOAUMOCTD BO3/yXa.

OnHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Vuenuueckuii sxcnepumenm, nabopamophsle pabomuvl

N3ydyeHne cMENIaHHOTO COEIMHEHUS] PE3UCTOPOB.

N3mepenne  SIEKTPOABMKYILIEHM CWJIBI  WCTOYHMKA TOKA ©  €r0  BHYTPEHHETO
COIPOTHUBJICHUA.

HaOmronenue anexTposusa.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISETCS C Y4ETOM
COJIepKATENbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTHUKU, OMOJIOTHH, XWMUU,
reorpaduu ¥ TEXHOJOTHH.

Mesxcnpeomemuvie nousamusi, CBA3aHHBIE C W3YYEHHEM METOJIOB HAy4YHOTO MO3HAHMS:
SBJICHHE, HAy4YHbIN (aKT, TUMOTE3a, (GU3nUecKas BeTUINHA, 3aKOH, TeOpHsi, HAOIIOACHHE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENIb, U3MEPEHHUE.



Mamemamuxa: penieHHe CHCTEMbl ypaBHEHMU, JuHeHHas ¢QyHKuusa, mapabona,
runepbona, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKLIMU: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IIPOEKLMU HA OCH KOOPJUHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexaHnueckoe ABM)KEHHUE B JKMBOHM Ipupoje, 1udpdysus, ocMoc, TE1o00MeH
KUBBIX OPraHuW3MOB (BUABI TEIUIONEpPEaAaUn, TEMJIOBOE PABHOBECUE), IJIEKTPUUYECKUE
SBJICHUS B )KMUBOU MIPUPOJIE.

Xumus: TACKPETHOE CTPOCHHUE BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHasl Macca, TEIUIOBbIE CBOIMCTBA TBEPABIX TEJ, KUIAKOCTEH U Ta30B, MIEKTPUUECKHUE
CBOMCTBa METAJUIOB, 3JEKTPOIUTHYECKAs JUCCOLUALNS, FaIbBaHUKA.

l'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHUE ABWKEHUI C HCIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHUS HMMIYJbCa B TEXHUKE
(paketa, BOIOMET W ApPYrue), ABUraTelb BHYTPEHHErO CroOpaHus, mapoBas TypOHHA,
OBITOBOM  XOJIOAWJIBHUK, KOHIUIIMOHEP, TEXHOJOTHMH TMOJYyYEHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHCIE HAHOMATEpUAJIOB, U HAHOTEXHOJOTHH, 3JIEKTPOCTATHYECKas
3allUTa, 3a3eMJICHUE AIEKTPOIPUOOPOB, KCEPOKC, CTpYHHBIN MIPUHTED,
AJIEKTpOHArpeBaTesIbHbIe IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBAHUKA.

11 KIIACC

Paznen 4. DjaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[ToctostHHBIE MarHuThl. B3auMOIEMCTBUE ITOCTOSHHBIX MarHuToOB. Mar"HuTHoe IOJe.
Bekrtop marHutHOM WHAyKUMU. [IpuHOMD Cyneprno3svivu MAarHUTHBIX ITOJed. JInHuuM
MarHuTHOW WHIAYKIUW. KapThHa JMHUI MarHUTHOW WHIYKIUU TOJISI TOCTOSIHHBIX
MAarHuTOB.

MarauTHOoe moJsie MPOBOJHUKA ¢ TOKOM. KapTuHa JMHWKA WHIYKIIMA MAarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOIO IPOBOJIHUKA, KATYIIKHA C
ToKOM. OnbIT Opcrena. BzaumoaeincTere NpOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ MOlyJb U HallpaBJICHUE.

Cuna Jlopenuna, €€ Moayiap W HampabliecHHE. JIBH)KEHUE 3apsHKEHHOM YacTHIbl B
OJIHOPOJHOM MarHuTHOM nosie. Pabora cumnsl Jlopenua.

SIBnieHne AMeKTpOMarHUTHOM MHAYKIMU. [IoTOK BeEkTOpa MAarHUTHOW WHAYKIIUU.
DIIEKTPOJIBUXKYILAsl CHJIAa MHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOW UHAYKIIuK Dapazes.
BuxpeBoe »siekTpuueckoe Mojie. OIEKTPOABIKYIIAs CHJIa WHAYKIIMM B MPOBOJHUKE,
JBUXKYIIEMCS IOCTYNIATEJIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NHaykTUBHOCTD. SIBIEHHE CAMOMHAYKIUU. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIIUH.
DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckre YCTpPOWCTBA M MPAKTHYECKOE TPUMEHEHUE: TIOCTOSIHHBICE MAarHUTHI,
AJIEKTPOMArHUTHI, SJIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUIl, MHIYKIIUOHHAS
1EYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIuHMM UHIYKIIUY MarHUTHOTO TMOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.



Cuna Amnepa.

JlevictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBrIeHME 3IIEKTPOMATHUTHOW UHAYKLMU.

IIpaBuino Jlenna.

3aBUCUMOCTD 3JIEKTPOJBMIKYIIEH CUIIbI MHAYKIIMU OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
IIOTOKA.

SIBneHne caMOMHIYKIIMH.

Yuenuyeckuii sxcnepumenm, nabopamopnvie pabomul

W3yuyeHne MarHuTHOTO I10JIS1 KaTyIIKU C TOKOM.

NccenenoBanue 1elCTBYS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sSBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONE€OAHUS

Konebarenbnas cucrema. CBoOOgHBIE MexaHMueckue KoneOaHus. [apmMoHuyeckue
koneOanus. Ilepuon, vacrora, amruintyna u Qasza kxonebanuil. [IpyXKUHHBIA MasTHHK.
MareMatnyeckuii MasTHHK. YpPaBHEHHE TapMOHWYECKHX KosieOanuid. IIpeBpaienue
SHEPIruM MPU TAPMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbupiit  koHTyp. CBOOOAHBIE SJIECKTPOMATHUTHBIE KOJEOaHUS B UACAIBHOM
K0J1e0aTeTbHOM KOHTYpe. AHAJIOTHUS MEXKIYy MEXaHUYECKHUMH M 3JIEKTPOMArHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHUSI DSHEPTUM B  HUACAIBHOM
K0J1e0aTeIbHOM KOHTYpE.

[IpeacraBnenue o 3aTyxarnux KoneOaHusx. BriHy X IeHHbIE MEXaHUUECKHE KOJIeOaHMUs.
Pe3onanc. BeiHyX1€HHBIE 2JIEKTPOMATHUTHBIE KOJICOAHUS.

ITepemennsiil Tok. CHHYCOUAANbHBIN NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIMTYJTHOE U JEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA M HATIPSIKEHUSL.

Tpanchopmarop. IIpousBoacTBo, mnepenaya W MOTPEOJICHUE JJICKTPUUYECKOW DHEPTHUHU.
DKOJIOTUYECKUE PUCKU TPHU MPOU3BOACTBE EKTpOdHepruu. KynbTypa HCHOJIb30BaHUS
AJIEKTPOIHEPTUH B TTOBCEITHEBHOM KU3HH.

TexHuyeckre yCTpOMCTBA M TPAKTUYECKOE MPUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK,
TEHEPATOp MEPEMEHHOr0 TOKA, JINHUHU JICKTpOonepeay.

Jlemoncmpayuu

UccnenoBanue mapameTpoB KoieOaTeIbHON CUCTEMBI (TIPYKUHHBIM WJIM MaTEMaTUYECKUN
MasiTHUK).

Habmronenue 3aryxarommux KojieOaHHH.

NccnenoBanune CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmonenue pezonanca.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuwiiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKa W HANpsDKEHUS OT BpPEMEHHU)  JIs
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onaHc mpu mocneaoBaTeIbHOM COCIMHEHUHU PE3UCTOPa, KATYIMIKUM WHIYKTUBHOCTH U
KOHJIEHCATOpa.

Mojenb IMHUY SIEKTPONIEPEaAYN.

Vuenuueckuii sxcnepumenm, n1abopamopsie padomul

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJICOaHMM Tpy3a HA HUTHU OT JIJIMHBI HUTU U
Macchbl rpy3a.

UccnenoBanne mNEpeMEHHOT0 TOKAa B I1ENH U3 MOCIEA0BATENbHO COEIUHEHHBIX
KOHJICHCATOpa, KaTYyIIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60JIHbL



MexaHuueckue BOJHBI, YCI0BHs pacnpoctpaHeHus. [lepuon. CkopocTs pacipocTpaHeHus
U jyHa BOJHBL [lomepedunbie W mpomoibHBIE BOJMHBL WHTepdepeHus u audpaxius
MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHUSl M3JIy4€HUS AJIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHtauus BektopoB E, B, V B oanekrpomarnutHoi BoiHe. (CBolcTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpPa)XXEHUE, MpeJIOMJICHUE, Noysipu3anus, audpakius,
uHTepdepenirs. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJH. [IpUMEHEHUE SJIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IprHIMIBI paguoCBsI3U U TeneBUAcHUA. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuYeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIIbHBIE WHCTPYMEHTHI,
yAbTPa3ByKOBasi JUArHOCTMKAa B TEXHUKE W MEAUIMHE, pajap, paavuoNnpuUEéMHUK,
TeJeBU30p, aHTeHHa, TeaehoH, CBU-nieup.

Jlemoncmpayuu

ObpazoBanue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Kone6umromieecst Teo Kak UCTOYHHK 3BYKa.

HabGnronenue otpaxkeHus: U IpeOMICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYJIOM W YacTOTOM
KOJIeOaHUI.

HccnenoBanne  CBOWCTB — DJIEKTPOMATHUTHBIX — BOJIH:  OTPAXKEHHUE,  MPEIOMIICHUE,
noJisipu3anus, IMPpakuus, UHTEpPEpEeHLIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssmonrHENHOE paclIpOCTpaHEHUE CBETA B OJJHOPOIHOU CpeJe.
JIyud cBera. ToueuHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHne M300pa’keHUi B MIOCKOM
3epKale.

[Ipenomnenue cBera. 3aKOHBI TPETOMIICHHS CBeTa. AOCONIOTHBIM  IOKa3aTeb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbii yroi nojHOro BHyTPEHHETO
OTPAKEHHUS.

Hucniepcus cBera. ClIoXHBIN cocTaB 6eoro cBera. LIger.

CobOuparorniie ¥ pacceuBarole JTUH3bL. ToHKas jauH3a. MDOKYCHOE paCCTOSHHE U
onTHYecKass cuia TOHKOW JmH3bL. [locTpoeHne wu300pakeHHit B coOuparommx u
pacceuBaromux JuH3axX. DopMysa TOHKOM JIMH3BI. Y BEIMUCHUE, JaBAEMOE JIMH30M.
[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas onrtuka. HWaTepdepenuus cBeta. KorepeHTHble HMCTOYHHMKU. Y CJIOBUS
HaOJIOJICHUST MAaKCUMYMOB W MHUHUMYMOB B HWHTEP(EPEHIIMOHHOW KapTUHE OT JBYX
CUH(]a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

HNudpakus cBera. JudpakuvonHas peméTka. YcaoBue HaOIIOJCHUS TJABHBIX
MaKCUMYMOB TIPH TaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.
[Tonmapu3zanus ceera.

TexHuueckne yCTpOMCTBA W MpPaKTUYECKOE MPUMEHEHWe: O4YKH, Jyma, (oroammapar,
MIPOCKITMOHHBIN anmapar, MUKPOCKOT, TEJIECKOI, BOJIOKOHHAs OINTHKA, AU(GPaKIIUMOHHAS
peLETKA, MOJIAPOUL.

Jlemoncmpayuu



[IpsimonuHeitHOE pacnpoCcTpaHEHHE, OTpaKEHHWE W MpesomiieHne cBetra. ONTHYecKue
npuOOpHI.

[TonHoe BHyTpeHHEE oTpakeHue. Moenb CBeToBO .
HccnenoBanue cBOWCTB N300paKeHUI B JTHMH3AX.

Moenn MUKpOCKOTIa, TEIECKOTIa.

Habmronenue natepdepeHnm cBera.

Habmronenune nudpakiuu ceera.

HaGmonenue nucnepcun cBera.

[TomrydeHune cekTpa ¢ TOMOIIBIO TIPU3MBI.

[Tomrydenune ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.
HaGnronenue nonspusanum cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie padbomul
H3mepenue nmokazaTesns IpeaoMICHUs CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.
Ha6nronenue nucnepcnu cBera.

Pasznes 6. OcHOBBI CIeIUAJIBHOM TEOPUU OTHOCHTEIHHOCTH

I'paanipl TPUMEHMMOCTH KJIACCHYECKOM MexaHWkHW. [locTymaTel cnenuanbHOW Teopuu
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOIYJS CKOPOCTH CB€Ta B BaKyyme, IPUHLMUII
OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTH OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILEHUE JJINHBI.
OHeprus ¥ UMIYJIbC PEJSITUBUCTCKON YaCTHLIBI.

CBs13b MacCBI € BHEPTUEN U UMITYJILCOM PEJIITUBUCTCKON YaCTULIBI. DHEPTHSI IIOKOS.

Paznen 7. KanToBasi pusuka

Tema 1. dInemenmul KBAHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3HEPrUU (POTOHA C €r0 YACTOTOW. DHEPIHs U UMITYJIbC
dboToHa.

OtkpbiTue u wucciaeaoBanue ¢orodddexra. Omnbitet A. I'. CroneroBa. 3aKOHBI
dbotoddpdexra. VYpaBHenue OunmTedHa i potodddekra. «KpacHas rTpaHUIAN
dboTorddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHYECKOe IEHUCTBUE CBETA.

Texnuueckue yCTpoOWCTBa U MPAKTUYECKOE MPUMEHEHHE: (POTOANEeMEHT, (HOTO/ATUHK,
CoOJIHEUHasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoToaddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Onbitel Pe3epdopaa mo paccesHuto o -yactuil. IlnanerapHas
mozenb atoma. Iloctynatel bopa. M3nyuenue u moriomieHre (pOTOHOB MpHU MEPexoje
aToMa C OJHOTO YPOBHS dHEpPruu Ha Apyroi. Buael cnekrpoB. CEKTp ypOBHEN IHEPTHUU
aTomMa BOJOpOAa.

Bonnogele cBoiicTBa yactuil. Bonnsl ae bpoiina. KopnyckyispHO-BOIHOBOW Tyaau3M.
CHoOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckrue yCTPOMCTBA UM IMPAKTHYECKOEC NPUMEHEHHUE: CIICKTPaJbHbIM aHaN3
(cnekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Onpenenenre JUIMHBI BOJIHBI Ja3epa.

Habmoienne nuHeRvaThIX CeKTPOB U3ITy4EHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol

Habmronenue nuHeHyaToro CriekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JOKA3bIBAIOIIME  CJIOXKHOCTb  CTPOCHHS  sApa. OTtkpbITHE
paanoaktuBHOCTH. OmbiTel Pesepdopna mo ompeneneHuio cocTaBa paguO0aKTUBHOIO
u3nyuyenusi. CoiicTBa anb(a-, Oera-, raMMa-uznyudeHusl. BiusHue pagroakTUBHOCTH Ha
KUBBIE OPTraHU3MBI.

OtkpeiTHe mpoToHa M HeWTpoHa. HykionHas mopens sapa ['eiizenOepra—lBaHeHKO.
3apsia siapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacman. ['amma-usmyueHue. 3aKoH
PaAMOAaKTUBHOTO pacIa/ia.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

SnepHble peakunu. JleneHre U CUHTES sI€Ep.

SAnepubiit peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl W TMEPCHEKTUBBI  AIEPHOU
OHEPIreTUKHU. DKOJIOTUYECKHE aCIIEKTHI SIAEPHON SHEPTETHUKH.

OnemMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

MeToap1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHaamMeHTalbHbIE B3auMOoAeicTBUA. EqUHCTBO (pr3nueckoil KapTUHBI MHpa.
TexHHuecKre yCTpOMCTBAa M NMPAKTUYECKOE MPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIIA peakTop, arToMHas bomoa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomuwl

HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH

Ortanbl  pa3BUTHA  acTpOHOMHUH. IIpukinagHOE W MHPOBO33PEHYECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3Bé3nnoro Heba. Co3Be3aust, spkue 3BE3/1bl, JIaHEThI, UX BUAUMOE JBHIKEHUE.
ConHeuHas cucrtema.

Connne. CosiHeyHass akTUBHOCTh. McTtouHuk sHeprur CosiHIIa W 3BE31. 3BE3MBI, UX
OCHOBHBIE€ XapaKTEPUCTUKH. JlMarpaMMa «CIIEKTPAJIBbHBINA KJIacC — CBETUMOCTBY. 3BE3/BI
IJIABHOW MOCIEN0BATEIBHOCTU. 3aBUCHMOCTh «MAacca — CBETUMOCTB» JUISl 3BE3] IJIaBHOMN
MOCIEA0BATENbHOCTU. BHyTpeHHee cTpoeHne 3BE314. COBpEMEHHBIE NPENCTABIEHUA O
MPOUCXOXKICHUU U 3BOJIOIUK COJHIA U 3BE3M1. DTalbl )KU3HU 3BE3I.

Mueunsiii [TyTe — Hama ["anmaktuka. [lonoxenune n npuxenne Connua B ['anaktuke. Turmbl
rajakTuk. PaguoranakTuku U kBaszapbl. UHEpHbIE ABIPHI B sApax IAJIAKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06ma. PazOeranue ranaktuk. Teopus
Bosproro B3peiBa. PenukTOBOE U3ITydYEHHE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewménnbie mpo6ieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus



Habmonenust HEeBOOPYKEHHBIM TJIa30M C MCMOJIb30BAHUEM KOMITBIOTEPHBIX MPHUIOKEHUN
IUIA OTpeneieHHs] TOJIOKEHUsI HEeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBepHOTo NOJyIIAPUS U IPKHUE 3BE3IBI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O06o01maonee NOBTOpeHue

Ponp ¢u3ukm M acTpOHOMUM B SKOHOMHYECKOH, TEXHOJIOIMUYECKOH, COLMAIBHOU U
ATUYECKON cdepax AeATeIbHOCTU 4YEJOBEKAa, pOJib U MECTO (U3MKH M ACTPOHOMHH B
COBPEMEHHOM HayuyHONl KapTUHE MHpa, posib (PU3MUECKOM Teopuu B (POpMHPOBAHUU
OpPEICTaBICHUA O (PU3NYECKOW KapTHMHE MHpa, MECTO (DU3MUECKOM KapTUHBI MHUpa B
o01IeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE.
MexnpeaMeTHble CBA3H

Nzyuyenne kxypca ¢usuku 0a3oBoro ypoBHA B 11 kiacce OCymiecTBISIETCS € y4ETOM
COJIepKaTENbHBIX MEXIPEIMETHBIX CBS3€ C KypcamMH MaTeMaTUKH, OMOJIOTHUH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemnvie nonsmusi, CBSI3aHHbIE C HM3yYEHHEM METOJIOB HAYYHOT'O ITO3HAHMS:
SBJICHHE, HAyYHBIH (akKT, THMOTEe3a, (GU3nvecKas BeITUINHA, 3aKOH, TEOpHsi, HAOII0ACHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUUECKHE (PYHKIIMU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U HX
OPOEKIMM HAa OCU KOOpPIMHAT, CII0)KEHHE BEKTOPOB, IPOU3BOJIHBIE 3JIEMEHTAPHBIX
(YHKIMH, TpU3HAKU MOAOOUS TPEYTOJbHUKOB, ONpEIeIeHUE IUIOIaAN TUIOCKUX (PUryp u
o0BbEMa Ted.

Buonocus: >nekTpuyeckue SBICHUS B JKMBOW MpPUPOJE, KojieOaTeNbHbIE IBUKEHHS B
KUBOU MPUPOJIE, ONTUUYECKUE SIBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE PAJHALIMK HA JKUBBIC
OpraHU3MBbl.

Xumus: CTpOEHHME aTOMOB M MOJEKYJ, KPHUCTALIMYECKas CTPYKTypa TBEPIBIX Ted,
MEXaHU3Mbl 00Pa30BaHMsI KPUCTALTMYECKON PEIETKH, CIEKTPAIbHBIN aHAIN3.
l'eocpagusa: mMarHuTHBIE TOJIIOCA 3EMJIM, 3QJIEKU MArHUTHBIX pyl, (OTOChEMKA 3€MHOMN
MOBEPXHOCTH, MPEJICKA3aHUE 3eMJICTPSICEHU .

Texnonocus: MTMHUM IEKTPOIIEpEAayd, FreHEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATEID,
MHAYKLUHUOHHAS Me4b, pajap, paIuonpuéMHIK, TeJIEBU30p, aHTeHHA, TeneoH, CBY-neus,
NPOEKLMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «dusuka» Ha YpOBHE CpeAHEro 00Iero oOpa3oBaHUs
(6a30BBIA  YPOBEHB) JOHKHO OOECHEYHUTHh JOCTHKEHUE CICAYIOMUX JUYHOCTHBIX,
MeTaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHbBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS yuyeOHOro mpeamera «Dusnka» JOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaloIIMXCS PYKOBOJCTBOBATHCA CHOPMUPOBAHHOU
BHYTPEHHEW MO3UIMEH JMYHOCTH, CHUCTEMON IEHHOCTHBIX OPHUEHTAIMH, MO3UTHUBHBIX
BHYTPEHHHUX YOEXIIEHUH, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM ILEHHOCTSIM POCCUHUCKOIO
oOlllecTBa, pAacCIIMPEHUE >KU3HEHHOTO OIbITa W OIbITa JEATEIbHOCTH B TIpolecce
peanu3alyy OCHOBHBIX HAaIPaBJIECHUM BOCIUTATEIBHOM NEATEIHOCTH, B TOM YHCIE B
YacTH:
1) rpamIaHCKOro0 BOCIIMTAHUS:
cOPMUPOBAHHOCTh TPAXKAAHCKOW TO3MIMM OOydYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;
MPUHATUE TPATULIUOHHBIX OOIICYETOBEYECKUX TYMAaHUCTHYECKUX U JEMOKPATHYECKHX
LICHHOCTEH;
TOTOBHOCTh BECTU COBMECTHYIO JESTEIIBHOCTh B HMHTEpEcax Ipa)KAaHCKOTO OOILEeCTBa,
y4acTBOBaTh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3alliy;
YMEHUE B3aUMOJCHCTBOBAaTh C COLMAIBHBIMU HHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIHUSIMHA U Ha3HAYCHHUEM;
TOTOBHOCTB K TYMAHUTAPHOM U BOJIOHTEPCKOU 1E€ATEIBHOCTH;
2) MATPHOTHYECKOTO BOCIIUTAHNA:
c(hOPMHUPOBAHHOCTb POCCUMCKON IPakTaHCKOW UJIEHTUYHOCTH, ATPUOTHU3MA;
LIEHHOCTHOE OTHOIIEHHE K TIOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM POCCUHUCKHX
Y4EHBIX B 00JaCTH (PUBHKHU U TEXHUKHU;
3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS S
c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHUS;
CIIOCOOHOCTh OIIEHMBATh CUTYAlUIO U NMPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B IEATEIILHOCTH YUYEHOT0;
OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;
4) 3C¢TeTHYECKOT0 BOCIIMTAHMA:
ACTETUYECKOE OTHOILIEHHWE K MUPY, BKIIFOUasl 3CTETUKY HAYYHOIO TBOPYECTBA, IPUCYILETO
dusnueckoil HayKe;
5) Tpy10BOT0 BOCTIMTAHHUSI:
UHTEpEC K pa3nuyHbiM cdepaM NpoPecCUOHANIBHON NEATEIbHOCTH, B TOM YHCIE
CBA3aHHBIM C (PUBMKOM M TEXHUKOW, YMEHHUE COBEPILIATh OCO3HAHHBIA BHIOOp Oyaylen
npodeccun 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TIIaHbL;
TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUIO U caM000pa3oOBaHUIO B 00JacTh (PU3UKU Ha
MPOTSKEHUU BCEU KU3HU,
6) 3K0JI0rM4ecKOro BOCIIUTAHUS:
c(OPMHUPOBAHHOCTh HKOJOTUYECKON KyJIbTYpPhl, OCO3HAHHWE TIJI00ATBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIeM;
IJIAHUPOBAHUE M OCYLIECTBJIEHUE JIEVCTBUM B OKPYXKAKOUIEHW CPEle HAa OCHOBE 3HAHUS
LEJIEN YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;



pacIIMpEeHUE OIbITa JEATEILHOCTH HKOJIOTHYECKOW HANpPaBICHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUH 10 (DU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3NUECKON HAYKH;

OCO3HaHHWE IIEHHOCTU HAyYHOH NeSITeIbHOCTH, TOTOBHOCTh B Ipoliecce M3ydeHus: (pU3nKu
OCYUIIECTBJISATh MPOEKTHYIO U MCCIEIOBATEIbCKYIO NESITEIIbHOCTh WHAMBUAYaIbHO U B
rpynmrne.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTebHBbIE YHUBEPCATbHBIE YUeOHbIE 1eiiCTBHS
Ba3oBble Jiornyeckue AeicTBHA:
CaMOCTOSTENIEHO (OPMYJIMPOBATh W aKTyaJW3HpPOBATH MPOOIEMy, paccMaTpuBaTh &
BCECTOPOHHE;
OTIPENENATh TSN JIeATeILHOCTH, 3a1aBaTh TAPAMETPhI M KPUTEPUU UX TOCTHUKCHUS;
BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEUHNS B PACCMAaTPUBAEMBIX (PM3NUYECKUX SBICHUSX;
pa3pabaThIBaTh IJIaH PEMICHHS MTPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTEPHATbHBIX
1 HEMaTepHATbHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JICSATEIBLHOCTh, OLICHHMBATH COOTBETCTBHUE PE3YIHTATOB IICIISIM,
OIICHUBATh PUCKHU MOCIEACTBUM IESITEIHHOCTH;
KOOPJAMHUPOBATh U BBIMOJHATH PabOTy B YCIOBUAX peaJbHOIO, BHUPTYaAJIBbHOTO |
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIeM.
ba3oBble ucciienoBaTeJbCKHue AeCTBUSA:
BJIQJIETh HAYyYHOH TEPMHUHOJIOTHEH, KIIFOYEBBHIMU TOHATHAMH W METOJaMH (PU3MUECKOM
HAyKU;
BIIQJICTh HaBBIKAMH y4E€OHO-MCCIIEIOBATEIBCKON M MPOCKTHOW JEATEIHLHOCTH B OOJACTH
(GHU3HUKH, CITOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TTOMCKY METOJIOB PEIICHUS
3a1a4 GU3NIECKOTO COICPKaHMsI, MPUMEHEHHUIO Pa3IMYHBIX METOI0B ITO3HAHMSI,
BJIQJCTh BHUJAMHU JICATCILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIpPETAIHH,
peoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX yUEOHBIX CHUTYalUsX, B TOM YHCIIE TIPH
CO3/IaHUU YYEOHBIX TPOEKTOB B 00JIaCTH (PU3UKH;
BBISBJISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJlU3UpPOBATh 3ajady, BBIJIBUTATh
TUTIOTE3Y €€ peIlIeHMs, HaXOAUTh apTyMEHTHI ISl I0Ka3aTeIbCTBa CBOMX YTBEPIKIACHUM,
3a/1aBaTh IMapaMeTPhl U KPUTCPHUH PCIICHHUS;
aHaJM3UPOBATh TIOJYYEHHBIC B XOJIE PEIICHUS 3aJadd Pe3yibTaTbl, KPUTHUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh N3MEHCHHE B HOBBIX YCIOBHUSX;
CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3aJauyd B 0OpPa30BaTEIIbHOW JCATEIBLHOCTH, B
TOM YHCJIE TIPH U3yYeHUN (DU3UKH;
JIaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATH MTPUOOPETEHHBIN OITBIT;
YMETh TICPEHOCUTD 3HAHUS TI0 (PU3UKE B MPAKTUICCKYIO 00JIACTh )KU3HEACATEILHOCTH,
yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIC UCH, NTPEIaraTh OpUTrHHAIBHBIC TOAXOABI U PEIICHHUS,
CTaBUTb MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIIHNE aIbTePHATUBHBIC PEIICHUS.
Pabora c nndopmanmueii:
BJIQ/ICTh HABBIKAMH TOyYeHUS] MHPOpMAIK (PU3MUECKOTO COJIEPKAHUS U3 MCTOYHHKOB
Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh TOWCK, aHAU3, CUCTEMATHU3AIHI0 H
HMHTEpIIpETaNi0 HHPOPMAIMU Pa3IUIHBIX BUIOB U (DOPM IPEICTABICHUS,
OIICHUBATh JOCTOBEPHOCTHh HH(OPMAIIHH;



UCIIONIb30BaTh CPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUN B
pELIEHNN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 33]1a4 C COOJIIOIEHUEM
TpeOOBaHUI 3PrOHOMHUKH, TEXHMKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX U ATHUECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30M1aCHOCTH;

co371aBaTh TEKCThl (DU3UUYECKOTO COJEpKaHUs B pa3NuyHbIX ¢dopmarax ¢ ydE€ToM
Ha3HaueHus UWHOOpPMAIMM U 1EJIEBOM ayAUTOPUHU, BBIOMpas ONTUMAJbHYIO (opMy
IPEACTABIICHUS U BU3YAJIU3ALIAH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE y4eOHbIe 1eHCTBUS:

OCYIIECTBJIATH OOIIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOH JACSATEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKYA KOH(MDIUKTHBIX CUTYAllU U CMATYATh KOH(QIUKTHI;
Pa3BEPHYTO W JIOTUYHO H3JIAraTb CBOK TOYKY 3PEHUSA C HCIOJIB30BAHHEM SI3BIKOBBIX
CPEACTB;

MMOHMMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUIYaTbHON pabOTHI;
BBIOMPATh TEMATUKYy W METOJbI COBMECTHBIX JEUCTBHMA C y4E€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJIOT0 YI€HA KOJUIEKTHUBA;

NPUHUMATh LEJIH COBMECTHOW JIESTEIbHOCTH, OPTraHU30BBIBATH WU KOOPAWHUPOBATH
JNEUCTBUS MO €€ NTOCTUKEHUIO: COCTABJIATh IJIaH JECUCTBUM, PACIIPENEIISITh POJIA C YUETOM
MHEHUN y4aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KaXKJIOTO YYaCTHUKA KOMaH]Ibl B OOIIUN pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

[peJiaraTb HOBBIE IPOEKTHI, OLEHUBATh WJIEU C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIITh IMO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3JIUYHBIX CUTyalMsX,
IPOSBJISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryjsiTuBHbIE YHUBEpPCAJbHbIE y4eOHbIe /IeiicTBUSA

Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh TMO3HABATEIBHYIO JAEATEIbHOCTh B 00JacTH (U3HKH |
aCTPOHOMUHU, BBISIBIIATH MTPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBIIAITh TUIAH PEIICHUS PACUETHBIX M KaueCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHHUS TPAKTUYECKOW pabOThl C YYETOM HMMEIONIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEMN U MPEATNIOYTECHN;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM;

paciupsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBAaTh (POPMUPOBAHUIO U TMPOSBICHUIO OPYIUIUA B 00JIacTH (HUBHKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH MHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBHI B JESITEIHHOCTH, OIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB IIEIISIM;

BJIaJICTh HABBIKAMH MO3HABATEILHON PEQIICKCHH KaK OCO3HAHMS COBEPIIACMBIX JIEHCTBHI
¥ MBICJIUTEIHHBIX MPOIIECCOB, MX PE3yIbTATOB U OCHOBAHUH;

MCTIONB30BaTh MPUEMBI PeIICKCHH JIJIsl OLIEHKU CUTYaIlMH, BBIOOpA BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 UX CHIKEHUIO;
MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TIPH aHAIIM3€E PE3YIbTaTOB IESITEIbHOCTH;
NPUHUMATD ce0sl, MOHMUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;



MPUHUMATHh MOTHBBI M apTYMEHTBI JPYTHUX TPH aHAIHU3E PE3YJIbTaTOB JICATCILHOCTH;
MpPHU3HABATH CBOE MIPABO W MIPABO APYTUX HA OIIHOKH.

B mporiecce 10CTHKESHHSI TAYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MTPOTPAMMBI 110 (PU3HKE JIJIS
YpOBHSI  cpeaHero obmero oOpa3oBaHus y OOYYarOMIMXCS  COBEPIICHCTBYETCS
AMOIIMOHAIBHBIN HHTEJIEKT, IPEIMOIararoIuid chOPMUPOBAHHOCTH:

CaMOCO3HaHUsI, BKITFOYAOIIET0 CIIOCOOHOCTh MIOHUMATh CBOE IMOIIMOHAILHOE COCTOSHUE,
BUJICTHh HAMPABJICHHSI Pa3BUTHsI COOCTBEHHON AMOIIMOHAIBHOMN Cepbl, OBITh YBEPEHHBIM B
cebe;

caMOpEeTyJIHpPOBaHMUS, BKJTFOUYAIOIIETO CaMOKOHTPOJTb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTh 33 CBOE TOBEJICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOIMOHAIBHBIM
W3MEHEHUSM U TPOSBIISITh THOKOCTbD, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMM, BKJIIOYAIOIICH CTPEMIICHHE K JOCTHIKCHHIO IICIH H YCIIEXY,
ONTHMU3M, HHUITUATHBHOCTh, YMEHHUE JICHCTBOBATH UCXO/ISI M3 CBOMX BO3MOXKHOCTEH;
SMIATHH, BKIIIOYAIOMICH CITOCOOHOCTh TOHHMMATh 3MOITMOHAILHOE COCTOSHHUE IPYTHX,
VUUTHIBATh €0 TPH OCYIICCTBICHUH OOIICHHS, CIOCOOHOCTh K COYYBCTBHIO U
COIIePSIKUBAHHUIO;

COIIMAJILHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JPYTHMH
JOIBMU, 3a00TUTHCSI, TPOSIBIIATH UHTEPEC M pa3peniaTh KOHQIUKTHL.

MHNPEAMETHBIE PE3YJIBTATDBI
K xonmy oOydenust B 10 kjacce npeaMeTHbie pe3yiabTaThl HA 6a30BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:
JIEMOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (HU3UKU B (HOPMUPOBAHUM COBPEMEHHOM
HAy4YHOW KapTUHBI MHpA, B PA3BUTHUU COBPEMEHHOW TEXHUKHM W TEXHOJIOTHH, B
IPAKTUYECKOMN JCSITEIIbHOCTH JIOJICH;
VYUTHIBATh TPAHUIBI TPUMEHEHUS HM3YYCHHBIX (DU3UUYCCKUX MOJACNICH: MaTepHalbHas
TOYKa, WHEpLHMaJIbHas cHUCTeMa OTCYETa, abCONIOTHO TBEPIOE TENO, WICANbHBIN Tras,
MOJICITA CTPOCHHS Ta30B, KHJIKOCTEH W TBEPIBIX TEJ, TOUYCYHBIA SICKTPUUCCKUN 3apsi
MIpH pelieHnn (PU3NIECKuX 3a1a4;
pacrio3HaBath (PU3MYECKUE SIBJICHHUSA (MPOIECCh) U OOBACHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KUHETHYCCKON  TEOpHH CTpOCHHsI  BemlecTBa |
ANEKTPOJMHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE TMPSMOJIMHEMHOE JBH)XCHHE,
CBOOOJIHOE MaJeHUE TEeJ, NBIXKCHHE MO OKPY>KHOCTH, MHEPIHs, B3aUMOJICHCTBUE TEI,
mubdy3usi, OpOYHOBCKOE NIBHIKEHHE, CTPOCHHE JKUIIKOCTEH U TBEPIBIX TEJ, NU3MEHCHUE
o0béMa TeNn TpH HarpeBaHWW (OXJIAKIEHWH), TEIJIOBOE paBHOBECHE, HCIApeHUe,
KOHJICHCAIUsl, TUIABJIEHNWEe, KPUCTAITU3AlNS, KUIICHHE, BIAKHOCTh BO3lyXa, TOBBIIICHUE
JIABJICHUSI Ta3a IMPU €r0 HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXAY MapaMeTpaMu
COCTOSIHUS Ta3a B U30MPOIECCaX, dICKTPU3ALUs TeJl, B3aUMOJICHCTBUE 3apsJIOB;
OTHCHIBATh MEXAHWYECKOE NBIIKCHHE, MCIOIB3YS (PU3NUYECKHE BEIMYMHBI: KOOPIWHATA,
nyTh, TEpEMEIIeHNe, CKOPOCTh, YCKOpPEHHE, Macca Tejla, Cujla, HMIYJIbC Tena,
KHHETHYECKas dHEPTHs, MOTCHITMAIbHAS dHEPTHs, MEXaHUYeCcKas paboTa, MeXaHUYECKas
MOIITHOCTh; TIPU OIHMCAHWHM TPABUJIBHO TPAKTOBATh (PU3UYCCKUN CMBICI HCIIOIB3YEMBIX
BEJIMYHMH, MX OOO3HAYEHUS W EAUHUIBI, HaXOAUTh (DOPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO
(U3HYECKYIO BEIMUHUHY C IPYTHUMH BEIIMYNHAMU;
OMKCHIBATh M3YYCHHBIC TEIJIOBBIE CBOMCTBA TN M TEIUIOBBIC SIBJICHUS, WCIIONB3YS
du3nueckrue BETUYWHBI JABJICHHUE Tra3a, TEMIEpaTypa, CPEaHSS KUHETUYECKas dHEPrus
Xa0TUYECKOTO JBMKCHHS MOJIEKYJI, CPEAHEKBAIpATUYHASL CKOPOCTh MOJIEKYJI, KOJTMYECTBO
TEIJIOTHI, BHYTPEHHSsSI DJHEprusi, padora raza, KOIPGUIMEHT TMOJE3HOTO JCHCTBUS
TEMJIOBOTO JBUTATENsA; TPH OMHCAHWUU TPABWIBHO TPAKTOBAaTh (DU3MUECKUI CMBICIT



UCTIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS W COUHUIBI, HAXOAUTh (OPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEIMUNHAM;

OMHCHIBATh M3YYEHHBIC AJICKTPUYECCKUE CBOWMCTBA BEIIECTBA W DJIEKTPUUYCCKUE SIBICHUS
(Iporieccel), UCTIONB3YsT (HU3NUECKUE BEIMUYUHBI: AJIEKTPUUCCKHUI 3apsil, AJIEKTPUUECKOe
noJjie, HaNpsHKEHHOCTh TOJIA, TMOTEHIHUAN, Pa3HOCTh MOTEHLIMAJIOB; MPU OMUCAHUU
NPaBUJIBLHO TPAKTOBATh (PU3MYECKUN CMBICT MCHOJB3YEMbIX BEJIMYMH, UX 0003HAYEHUS U
€AVHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIONIME JAHHYIO (PU3MYECKYIO BEIUYHHY C
JIPYTUMU BEJIMYUHAMU;

aHAIM3UPOBaTh (U3MUECKUE MPOLECChl U SIBICHUS, HCHOIL3Ys (DU3NYECKUE 3aKOHBI U
OPUHIIUIIBL: 3aKOH BceMupHoro Tsirorenud, |, 11 u 1l 3akonsr HetoToHa, 3aK0H coxpaHeHus
MEXaHWYECKON HDHEPTryU, 3aKOH COXPAHEHUS HMITYJIbCa, MPUHIIUI CYNEPIO3UIUN CHII,
MIPUHITUIT PABHONPABHUS WHEPIIUATBHBIX CHCTEM OTCUYETA, MOJICKYJISIPHO-KHHETUYECKYIO
TEOPHIO CTPOCHHMS BEIECTBA, Ta30BbIC 3aKOHBI, CBS3h CPEIHEH KUHETUYECKOW SHEPTHH
TEIJIOBOTO JIBMJKEHHA MOJIEKYJ C aOCOJIIOTHOW TEMIEepaTrypoi, NEpBbIA 3aKOH
TEPMOJIMHAMHKY, 3aKOH COXPaHEHUS JJICKTPUUYECKOTO 3apsa, 3akoH KyioHa, mpu 3ToM
paznuyaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHUE W
yCIIoBHsl (TPaHUIlbI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE TIPUHITUIIBI IEUCTBUS MAIINH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pasnuyaTh YCIOBUS UX 0€30MaCHOTO UCIIOIb30BAHUS B IOBCEIHEBHON KU3HH,

BBITIOJIHATh JKCIEPUMEHTHI 10 HCCJIEAOBAHUIO (U3HYECKUX SBJICHUM U TPOILIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX M3MEPEHUH, MpU 3STOM (POPMYJIHPOBATH
npobiemy/3afady M THUIOTE3y Y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
PEIJI0KEHHOTO 000PY/I0BaHHUS, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;
OCYIIECTBJIATh TPSIMbIE W KOCBEHHBIE HM3MEPEHHUS (PU3MUYECKUX BEIUYHH, NP 3TOM
BBIOMPATHh ONTHMAIBHBIN CTIOCOO M3MEPEHUS U UCIIOIh30BaTh U3BECTHBIC METOJIBI OIICHKH
MIOIPELIHOCTEN N3MEPEHHU;

HCCJIEOBAaTh 3aBUCHUMOCTH MEXKAYy (PU3NYECKUMH BEIMYMHAMH C HCIIOJIh30BAaHUEM
MPSAMBIX H3MEPEHUH, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YIbTaThI
MOJTYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHJIE TaOMWIl M TpadUKOB, JENaTh
BBIBOJIBI TIO pe3yJIbTaTaM UCCIIeI0BAHNUS;

coOmro/iaTh TpaBuja O€30MacHOro TpyAa MpU MPOBEACHUHM HCCIEIOBAHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, YYEOHO-UCCIEAOBATEIbCKOM U TPOEKTHOW ACSITEIBHOCTU C
UCIOJIb30BAHUEM U3MEPUTETHHBIX YCTPONCTB U 1a00OpaTOPHOTO 000pYAOBAHMUS;

pemarh pacu€THhle 3aJadyd C SBHO 3aJaHHOM (PU3NYECKOW MOENbIO, HCIOJIb3YS
du3nueckrue 3aKOHBI M TPHUHIUIBI, HA OCHOBE aHajiM3a YCJIOBHUS 3aJaud BBIOMPATh
(bu3HUECKyI0 MOJIeNb, BBIICNIATh (PU3NUECKUE BEIMUYMHBI U (HOPMYIIbl, HEOOXOAUMBIC IS
e€ peleHus, MPOBOIUTh PACUETHI M OIEHWBATh PEATBHOCTHh ITOTYYECHHOTO 3HAYCHHS
(bu3UYECKON BEIIMUUHBL;

peraTh KadyeCTBEHHBIC 3aJauM: BBICTPAWBATH JIOTUYECKH HEMPOTHBOPCUYUBYIO ICTIOYKY
paccyXaeHul ¢ ONOPON Ha U3yUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SBJICHUS;
UCIIOJIB30BaTh TIPH  PEIICHUH Y4eOHBIX 3aJad COBPEMCHHbIC WH(OPMAIIMOHHBIC
TEXHOJIOTUH JJI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMK U MPECTABICHUS YICOHOU
U HAYYHO-TIOMYJAPHON WH(OpMAIMK, TOMYYEHHOWM U3 PAa3IMYHBIX HCTOYHUKOB,
KPUTUYECKH aHATTM3UPOBATH MOIyIaeMyr0 HHGOPMAIIHIO;

MPUBOJANTH MPUMEPHI BKJIAJa POCCHMCKUX U 3apYyOCKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE
HayKd, 00BSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHH;
WCIIOJIh30BaTh TEOPETUYECKHE 3HaHWUA 10 (U3UMKEe B TOBCEIHEBHOW >KWU3HHU IS
oOecrieueHrss 0€30MacHOCTH TpU OOpalieHu C [pudopaMu W TEXHUYECKUMU



YCTPOWCTBAMH, IJIi COXPAHEHUS 370POBbS W COOJIOAEHUS HOPM DKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TPYMIE C BHIMOTHEHUEM PA3TUIHBIX COIMAIBHBIX POJICH, TNIAHUPOBATH PabOTy
TPYIIBI, PAMOHATBLHO PACHpenessiTh OOS3aHHOCTH W IUIAHUPOBATh JEATEIHLHOCTh B
HECTAHJIAPTHBIX CUTyalUsAX, AaJE€KBATHO OLICHWBATh BKJIAaJ KaXIOr0 M3 YYaCTHHKOB
TPYNIbI B pelIEHUE pacCMaTpUBAeMOU MPOOIIEMBI.

K xonmy oOydenust B 11 kjacce npeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh Yy 00YYAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA MPUMEPAX poJib U MeCTO (HU3UKU B (DOPMUPOBAHUH COBPEMEHHOU
HAy4YHOW KapTHHBI MHpaA, B pa3BUTHUH COBPEMEHHOW TEXHUKHM W TEXHOJIOTHM, B
MPAKTUYECKON JESITeTbHOCTU JIIO/ICH, IIENIOCTHOCTh M €IUHCTBO (PU3MUECKON KapTHHBI
MHUPA;

VYUTHIBATh TPAHMIBI TIPUMEHCHHS W3YYEHHBIX (U3UYECKUX MOCICH: TOYCUHBIN
AIEKTPUUYECKUHN 3apsiji, JIyd CBETa, TOUCUYHBIM MCTOUYHHK CBETA, SiAEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIeJThb aTOMHOTO sI/Ipa TPH PEIICHUH (PU3UYECKHUX 3a]1a4;

pacno3HaBaTh (pu3MUecKue sBICHUS (MPOIECCH) M OOBICHATH UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN ¥ KBAHTOBOM (U3HMKHU: JJIEKTpHUECKas TMPOBOJUMOCTH, TEILIOBOE,
CBETOBOE, XHWMHYECKOE, MArHUTHOE [JECWCTBUS TOKA, B3aUMOJCICTBHE MAarHuTOB,
ANEKTPOMArHuTHas UHAYKUUSA, JEHCTBUE MArHUTHOTO IOJS HAa MPOBOJHHK C TOKOM U
JBYDKYIIUMCS  3apsifl, JJIGKTPOMAarHUTHBIE KojJeOaHWsT W BOJHBI, MPSMOJIUHEHHOE
pacnpocTpaHEeHUE CBETa, OTPaKEHHUE, MpeJoMIIeHHe, UHTepPepeHuus, Iudpakius u
MOJIApU3aIMs CBETa, JUCIepcusi cBera, ¢oTodnekTpudeckuit 3¢ddext (pororddekr),
CBETOBOE JABJICHUE, BO3HUKHOBEHHE JIMHEHYATOTO CHEKTpa aroMa BOAOPOAA,
€CTEeCTBEHHAs U UCKYCCTBEHHAs PaJUOaKTUBHOCTb;

ONMUCHIBATh M3YUYCHHBIC CBOWMCTBA BEILIECTBA (AJIEKTPUUECKUE, MArHUTHBIE, ONTUYECKUE,
AJIEKTPUUYECKYI0 TMPOBOJUMOCTh PA3IMUHBIX Cpel) M DJICKTPOMArHUTHBHIC SBJICHUS
(poriecchl), UCMONB3YSd (PU3MYECKUE BEIMYMHBI: DJICKTPUYECKUM 3apsij, cujla TOKa,
ANEKTPUUECKOE HANPSHKEHHE, SJIEKTPUYECKOE CONPOTUBIIEHHE, PA3HOCTh IMMOTEHIMAJIOB,
AJIEKTPOABMIKYIIAs CUjla, padoTa TOKa, MHIYKIIMS MarHUTHOTO MOJsi, cujia AMIiepa, cuia
JlopeHnia, UHAYKTUBHOCTb KAaTYIIKWA, DHEPTHSl SJIEKTPUYECKOIO U MATHUTHOTO TMOJIEH,
NePHOJ U YacToTa KosiebaHuii B KoiebaTeTbHOM KOHTYPE, 3aps/l M CUjia TOKA B IpOIlecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KOJeOaHuii, (OKyCHOE pAacCTOSHHME U ONTHYECKas
Cujia JIMH3bI, TIPU OMMCAHUH TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOIB3YEMBIX
BEJIMYMH, WX OOO3HAYEHUS U CIMHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(pU3MYECKYIO BEIUUUHY C JPYTUMH BEINYHHAMY;

OMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBJICHHUS M TMIPOILIECCHI, MCMIONB3Ys (HU3MUIECKUE
BEJIMYMHBI: CKOPOCThH JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YACTOTAa CBETA, DHEPTUS U
uMNyJibe (PoToHA, Tepuoj Mmojypacnaja, SHEPrusl CBS3M aTOMHBIX sJIep, MPU ONMHUCAHUU
MPaBWJIBHO TPAKTOBATh (PUBMUECKUNA CMBICI UCMOJb3yEMbIX BEIMYUH, UX O003HAUYCHUS U
€UMHUILIbI, YKa3bIBaThb (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3UYECKYIO BEJIMYHUHY C
JIPYTUMH BETMYMHAMU, BBIYUCIISATH 3HAUEHHUE (PU3NUECKON BETUYUHBI;

aHaJM3UpPOBaTh (HU3NUYECKUE TPOIECChl M SBJICHUS, UCIOJIb3YS (U3UUECKUE 3aKOHBI U
NPUHLKNBL: 3aKOH OMma, 3aKOHBI MOCIEJOBATEIBHOIO0 W MAPAIJIEIBHOTO COCIUHEHUS
MPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3aKOH JJIEKTPOMAarHUTHOW WHAYKLIWH, 3aKOH
MPSMOJMHEWHOTO  PAacHpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKEHUS CBETa, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHEHHE OuWHINTEeHa Mg ¢doTodddexra, 3aK0OH COXpaHEHUS
SHEPIruM, 3aKOH COXPAHECHHS UMITYJIbCa, 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia, 3aKOH
COXpPAaHEHHUsS MAacCOBOT0 4YMCIla, MOCTyJaThl bopa, 3aK0OH pagMOaKTUBHOTO paclnanaa, Mpu



ATOM pa3jnyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0 MAaTEeMaTUYECKOE BBIPAKEHUE U
yCIIoBHsl (TPaHUIlbI, 00JIACTH) MPUMEHUMOCTH;

ONpENENATh HAIpaBJICHUE BEKTOpPAa MHAYKLUMM MAarHUTHOTO MOJIA MPOBOAHHKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHiia;

CTPOUTH U OMKCHIBATh U300pAXKEHUE, CO3/1ABAEMOE TNIOCKUM 3€pKaioM, TOHKOU JIMH30M;
BBITIOJIHATh JKCIEPUMEHTHI 10 HCCIEAOBAHUIO (U3HYECKUX SBJICHUM U TPOILIECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX HW3MEPEHHM: Mpu HTOM (POPMYIHPOBATH
npobiemy/3afady M THUIOTE3y Y4yeOHOro SKCIEpUMEHTa, COOUpaTh YCTAHOBKY U3
PEII0KEHHOT0 000PYI0BaHUS, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;
OCYUIIECTBJISATh NpPSIMble U KOCBEHHBIE H3MEPEHHUS (PU3MYECKUX BEIUYHMH, MPU 3TOM
BBIOMpATh ONTUMANIBHBINA CIOCO0 U3MEPEHUS U UCTIOIb30BaTh U3BECTHHIE METO/IbI OLICHKH
IIOIPEIIHOCTEN U3MEPEHN;

MCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEIHUYMH C UCTIOJIH30BAaHUEM MPSMBIX U3MEPEHUIL:
Ipd 3TOM KOHCTPYHMPOBaTh YCTAHOBKY, (DUKCHUPOBATH PE3YNbTATHl MOJYYEHHOU
3aBHCHUMOCTH (PU3WYECKUX BEIUYMH B BUJE TaONHIl U TpadUKOB, AeNaTh BHIBOIBI IO
pe3yibTaTam MCCIIEIOBaHUS;

coOmroaTh MpaBmwiia 0OE€30MacHOrO TpyAa MpH TMPOBEICHWU HCCIEIOBAHUNA B paMKax
y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M IPOEKTHOM JAEATEIbHOCTU C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U JaOOPaTOPHOTO 000PY10BAHUS;

pemarh pacu€THble 3aJa4d C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO, HCIOJIb3Ys
(¢u3nyeckue 3aKOHbI U MPHUHLMIIBI, HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud BbIOMpPATH
(u3nYeCcKyt0 MOJIENb, BBIACIATh (PU3MUECKUE BETUUYMHBI U (OPMYJIbl, HEOOXOUMBIE IS
€€ pelIeHus, IPOBOAUTH PACUYETHI M OLEHUBATH PEAIbHOCTh IIOJIYYEHHOTO 3HAYCHUS
(bU3UYECKON BEIIMUUHBIL;

peniaTh Ka4eCTBEHHbIE 3aJauM: BBICTPAWBATH JIOTUYECKH HEMPOTHUBOPEUYUBYIO LEMOYKY
paccyXeHul ¢ OOPON Ha U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS;
UCIIOJIb30BaTh MpPU PpEIIEHUWH Y4YeOHBIX 3a/Jady COBPEMEHHbIE HH()OpPMALMOHHBIC
TE€XHOJIOTUHU JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMM U MPEICTABICHUS YUEOHOU
M HAYYHO-TIOMYJAPHON HWH(OpManuu, TMOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHUKOB,
KPUTHYECKU aHAIM3UPOBATh MOJTyYaeMyto HH(pOpMalnio;

OOBSACHATH MPUHLUIIBI JEHCTBUS MalllMH, IPUOOPOB U TEXHUUECKUX YCTPONUCTB, pa3inyaTh
yCIIOBHS MX O€30MaCHOTO UCMOIb30BaHUS B IOBCETHEBHOM XKU3HU;

OPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(DM3MKOB B pPa3BUTHE
HayKd, B OOBSICHEHHME IMPOLIECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTUE TEXHUKH M
TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHWE 3HaHUSA 10 (U3MKE B IIOBCEIHEBHON KM3HU IS
oOecrieueHuss 0€30MaCHOCTH Mpu  OOpalleHMH C M[pudopaMd W TEXHUYECKUMU
YCTPOMCTBAMHM, IJIi COXPAHEHHUs 3J0POBbS U COONIOACHHS HOPM 3SKOJOTUYECKOIO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

paboTaTh B IPyMIe C BHIMOJHEHUEM PA3IUUYHBIX COLMAIBHBIX POJIEH, MIIaHUPOBATh PabOTy
IpYNIbl, PAlMOHAIBHO pacHpenessiTh OO0S3aHHOCTH W IUIAHUPOBAaTh JEATEIBLHOCTH B
HECTaHJAPTHBIX CHUTyalUsdX, aJEKBaTHO OLEHMBATH BKJAJ KaXKJIOTO U3 YYaCTHUKOB
IpyNIbl B pelIeHUE paccMaTpUBaeMOoil MpoOIEMBl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Komiiecrso wacon DJiIeKTpOoHHBIe (HU(ppoBLIE)
Ne m/mm HaumeHoBaHue pa3iesoB U TeM NPOrpaMMbl Beero KourposbHbie IIpakTnyeckue 06PA30BATETLHBIC PECYPCHI
padoTHhI pa6oThI
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
Bbu6nuoreka [IOK
11 ®wu3uKa 1 METOABI HAYYHOTO MTO3HAHUS 2 0 0 https://m.edsoo.ru/7f41bf72
Wtoro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnnoreka IIOK
21 Kunemaruka > 0 0 https://m.edso00.ru/7f41bf72
bubnnoreka IIOK
22 Hunanika ! 0 0 https://m.edso00.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHbBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Wroro mo pazueny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
) . bubmmoteka [IOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 9 0 1 https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
3.2 OCHOBEI TEpMOAHAMHKH 10 . 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHUS BelecTBa. da3oBbie 5 0 0 bubmuoreka [JOK
’ epexo/Ibl https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bu6nuoreka [IOK
4.1 DIIEKTpOCTATHKA 10 . . https://m.edsoo.ru/7f41bf72
42 [TocTosTHHBIN PTEKTPUIECKUN TOK. TOKH B 12 1 1 bubnmoreka [JOK
' pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Htoro no paszneny 22
PesepBHOe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4



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

KoaunuecTBo yacoB

Ne i/ HauMmeHoBaHue pa3aesioB H TeM MPOrpaMMbI K I J:1eKTpOHHbIE (HDPOBLIE)
o pa3a porp Beero OHTPOJILHBbIE PaKTHYECKHE 06Pa30BaTeJIle>le pecypcbl
padoThI padoTsI
Pazgen 1. JIEKTPOJIMHAMUKA
1.1 MarauTHoe 1moJje. DIeKTPOMarHuTHasE WHTYKITUS 11 1 3 bubanorexa LIOK
' ' https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHu4ecKre 1 AIEKTPOMarHUTHBIE KOJIeOaHHsI 9 0 1 bubmorexa LIOK
' https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
2.2 MexaHU4YeCKHE U 3JICKTPOMArHUTHBIE BOJIHBI 5 1 0 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.3 Onrrnia 10 0 3 https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 24
Pa3znen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
. bu6mmoreka [JOK
3.1 OCHOBBI CTIEITUATBHOM TEOPHH OTHOCUTEIHHOCTH 4 1 0 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znea 4. KBAHTOBAS ®PU3UKA
. bu6mmoreka [IOK
41 DeMeHTHl KBAHTOBOW ONTUKU 6 0 0 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 Crpocnne atoma 4 0 0 https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
4.3 ATOMHOE 51p0 5 0 0 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 15
Pa3nea 5. DJIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHAN
bubmuoreka [JOK
5.1 DNIeMEHTHI aCTPOHOMUU U acTpOPU3UKU 7 1 0 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 7

Pa3zngen

6. ObOBIIAIOIIEE IIOBTOPEHHUE



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK

6.1 Obobmaromee nosTopeHne 4 https://m.edso0.ru/7f41c97c
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacoB I[a a e po e (l)p() e
T JICKTPOHHBIC TN BbI
Nen/n Tema ypoka Bcero Kontpoabuere Hpakruueckue H3yYeHUs oOpa3oBareJibHbIE pecypchl
padoThI PadoThI
®dusuka — Hayka o npupoje. Haydnbsie MeTob bubnmnoreka HOK
1 1 0 0 .
MO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Pousb 1 MecTo dusuku B popMupoBaHUU
2 COBPEMEHHOM (El)aquoﬁ K(EPEI/IHS MUpA, B 1 0 0 bubmaorexa LIOK
. o https://m.edso0.ru/ff0c33e6
MPAKTUYECKOH JEITeTIbHOCTH JIIoIeH
Mexanunueckoe nBukeHrue. OTHOCUTEIBbHOCTD
3 MEXaHHYECKOTO IBIKeHUs. [lepemenienne 1 0 0 Bubmoreka HOK
’ ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpEHHUE
. bubmuorexa [JOK
4 PaBHOMEpHOE MPAMOIMHEHHOE ABIKCHHE 1 0 0 https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE IPSIMOJIMHEHHOE ABUKEHUE 1 0 0 bubmorexa LIOK
https://m.edsoo.ru/ff0c372e
CBo0OonHoe mageHue. Y ckopeHrue cBOOOTHOTO bubmuoreka [JOK
6 1 0 0 .
MajicHus https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe asuxenue. J[BrmkeHune bubmorexa [JOK
7 . 1 0 0 .
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IT r .
8 Mncpumansnuic cucrewst otesera. Topesi ) 0 0 Bumiorera LIOK
pit - eP https://m.edsoo.ru/ffOc3be8
3akOH HproToHa
M . T .
0 Bropoit suton Hurorora ammwarepmanott 1 0 0 Bu6mrorexa LIOK
p a p https://m.edsoo.ru/ff0c3be8
TOYKHU
10 Tperuii 3akoH HproToHa 1711 MaTepUaIbHBIX 1 0 0 bubmuoreka [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3aK0H BCEMUPHOTO TAToTeHUs. CHila TSKECTH. 1 0 0 bubnuotexa [JOK
ITepBast kocmMuyeckasi CKOpOCTb https://m.edsoo.ru/ff0c3d00
but6mmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 0 0 https.//m.eds00.ru/ff0c3e18
13 conpommnenunnp asmkenmn ene scoers 1 0 0 Bubmiorera LIOK
P P A https://m.edsoo.ru/ff0c3f76
WM ra3e
14 [TocTynarenpHO€ 1 BpallaTelbHOE ABH)KEHNE 1 0 0 bubmuoteka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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https://m.edsoo.ru/ff0c372e
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https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

a0COJIIOTHO TBEPAOTO Teaa. MOMEHT CHJIBL
[Imeqo cumel. YciioBUs paBHOBECHS TBEPIOTO
Teaa

https://m.edsoo.ru/ff0c41a6

I/IMHYJ'H:C MaTCpHaHBHOfI TOYKHU, CUCTCMBI

bu6nmoreka [IOK

1 K. 1 . 3aK
) MaTepuaibHbIX TO4YeK. MIMIysbe cuibl. 3aK0H https://m.edsoo.ru/f0c43d6
COXpaHEHHUs UMITyJIbca. PeakTuBHOE BUKEHHE
Pa6ora u mouHocTs cuiibl. Kunetnueckas
16 SHEPrus MarepuanbHoil Touku. Teopema 00 bubmorexa LIOK
- https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW IHEPTUH
[MotenuuanesHas sueprus. [loTeHnuansHas
SHEPrus yrnpyro n1eGopMUpOBaHHOU MPYKUHBI. bubnuotexa [HOK
17 .
[TorenumansHas sHEprus Tena BOIU3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3eMITU
[ToTenuuanpHbie U HENOTEHIIUATHHBIE CHIIBL.
18 CBs13b pabOTHI HEMOTEHITUATBHBIX CHII C bubnmnoreka HOK
M3MEHEHUEM MEXaHUYECKOU IHEPIUHU CUCTEMBI https://m.edsoo.ru/ff0c478c
TeN. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPTUU
JlabGopaTtopHas pabota «lccnenoBanue cBsizu
19 paboTHI CHIIBI C U3MEHEHHEM MEXaHHUYECKOM .
SHEPruu Tejla Ha IPUMEPE PACTIKEHUS
PE3UHOBOIO KI'yTa»
KonTtponbHas pabora no teme «Kunematuka. bubnmnorexka HOK
20 :
Jlunamuika. 3aKOHbI COXPaHEHUSI B MEXaHHUKE» https://m.edsoo.ru/ff0c4b74
OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-
21 KHUHETHYECKOU Teopuu. bpo H}(I)Bcioe JBUKECHHE bubmorexa LOK
pHH. bpoy ’ https://m.edsoo.ru/ff0c4dc2
Anbdysus
XapakTep ABUKECHUS U B3aUMOJICHCTBHS 4acTH
22 BE pCCTBz )T\/Io €JI1 CTPOEHUs 1“2:13013 KN KOCTe; brbmmorexa
e - VIOl p - KA ILIOKNhttps://m.edsoo.ru/ffOc4fde
U TBEPABIX TEI
23 Macca monexyi. KonnuectBo BenecTsa. bu6muoreka [JOK
[Tocrosunas ABoraapo https://m.edsoo.ru/ffOc4fde
TennoBoe paBHOBecue. TemmepaTypa u e€ bubnmoreka [JOK
24 .
usmepenue. lllkana remneparyp Llenbcus https://m.edsoo.ru/ffOc4fde
o5 Uneanbusiii raz B MKT. OcHOBHOE ypaBHEHUE bu6muoreka [JOK
MKT https://m.edsoo.ru/ffOc4fde
26 AGcomoTHas TemrepaTypa Kak Mepa cpeHei bubnmoreka [JOK

KHHETUYECKOM OHCPIUr ABHUIKCHUSA MOJICKYII.

https://m.edsoo.ru/ff0c511e
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https://m.edsoo.ru/ff0c4b74
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Ypasuenue Mengeneesa-Knanelipona

bu6nmoreka [IOK

27 3akoH JlambToHa. I'a30BbIe 3aKOHBI 1 0 0 https://m.edsoo.ru/ff0cAfde
Jab 0 n

28 3?,12113I/IOCII)/IEI\I(?(I:);II/EI1 j/[ii(noyT i;;a(;f;i)ﬁ)\f; I:)iiTOHHI/Iﬂ 1 0 1 buGnnorexa LIOK

https://m.edsoo.ru/ffOc4fde
Pa3peKEHHOTO ra3a»

29 H3onponeccel B ACAIBHOM ra3e U ux 1 0 0 bubnmoreka [JOK
rpaguyecKoe mpecTaBIeHNE https://m.edsoo.ru/ff0c570e
BHyTpeHnHsis sHEprus TepMOAMHAMUYECKOU

30 CHUCTEMBI U cTI0CO0BI €€ n3meHeHus1. KonnyecTro 1 0 0 bubnmnoreka HOK
TEIUIOTHI U paboTa. BHyTpeHHSss sHEeprus https://m.edsoo.ru/ff0c5952
OJIHOATOMHOTO UCAIBHOIO raza

bubnnoreka IIOK

31 Brtzer Tenionepenasu . 0 0 https://m.edso0.ru/ff0c5c36
VrnenbHas TEMIOEMKOCTE BelecTBa. KonnuecTBo

32 TEIUTOTHI IIPH TeIUIonepenave. AanadaTHbIi 1 0 0 Bubmoreka HOK

' https://m.edsoo.ru/ff0c5c36
porecc
[lepBrlii 3aKOH TEPMOAUHAMUKY U €TI0 bubmuoreka [JOK

33 1 0 0 .

IIPUMEHEHHE K U30MpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpatumocTs mporieccoB B mpupojae. Bropoit 1 0 0 bubmuotexa [JOK
3aKOH TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Ipunnun nevicteust u KII/] TenioBoi MammHsel 1 0 0 Bubmoreka HOK

https://m.edsoo.ru/ff0c600a

36 Hukir Kapro u ero KITJ] 1 0 0 .

37 DKoJIorH4YecKue MpoOIeMbl TETII0O3HEPTETUKU 1 0 0 .

38 O6o6maromuit ypok «MonekymsipHas (hu3nka. 1 0 0 bubnmoreka [JOK
OCHOBBI TEPMOJMHAMHUKH» https://m.edso0.ru/ff0c6938

39 KonTposbHas pabota no teme «MonekynspHas 1 1 0 bu6muoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI) https://m.edsoo.ru/ff0c6a50

40 [TapoobpazoBanue u konaeHcanus. Mcnapenue u 1 0 0 bubmuoreka [JOK
KUIICHUE https://m.edsoo.ru/ff0c63b6

a1 AOCOJIFOTHAS 1 OTHOCUTEIbHAS BIIAYKHOCTh 1 0 0 bubnuotexa [JOK
BO3Ayxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
Tsépmoe Terno. KpI/ICTaJ'IJ'IE/I‘IeCKI/Ie 1 aMop(QHBIE Bu6motexa LIOK

42 Tesa. AHU30TPOIIHS CBOWCTB KPUCTAIJIOB. 1 0 0

Kunkue kpucraniabl. COBpeMEHHbIE MaTEpUATIbI

https://m.edsoo.ru/ff0c65f0
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43 [InaBneHue u Kkpucramnzanus. Y aeibHast 0 bubnmoreka [JOK
TeruioTa miasienus. Cyonumarus https://m.edsoo.ru/ff0c6708
bu6nuoreka [IOK
44 YpaBHeHHe TEII0BOro OanaHca 0 https://m.eds00.ru/f0c6820
45 OnekTpuszanus Tei. DIIeKTpuuecKkui 3apsaa. JIsa 0 bubnmoreka [JOK
BHJIA DJICKTPUYECKUX 3aPSAI0B https://m.edsoo.ru/ffOcébcc
16 [IpoBOIHMKH, TUATEKTPUKHU U ITOTYIPOBOJIHUKH. 0 bubnmnoreka HOK
3aKOH COXpaHEHHUS JICKTPUUYECKOTr0 3apsiia https://m.edsoo.ru/ffOc6bcc
47 BsaumoneiictBue 3apsaoB. 3akoH Kymnona. 0 bubnmoreka [JOK
TodeyHbI ANEKTPUUECKUN 3apsiT https://m.edsoo.ru/ff0c6ce4
Hanpsx€HHOCTB IEKTPUYECKOTO OIS,
48 Hpniunn cynepno31/1ulfn ANEKTPUYCCKUX TTOJICH. 0 bubmorexa LIOK
N https://m.edsoo.ru/ff0c6df2
JInHnn HanpsHKEHHOCTH
49 PaGora cuit 31eKTpoCTaTuueCcKoro moJsl. 0 bubnuorexa [HOK
ITorennuman. Pa3HoCTh NOTEHIIMATIOB https://m.edso0.ru/ff0c6f00
[IpoBOAHUKY U JUAIIEKTPUKHU B
50 3J'IpeKTpl(I)CTaTI/I‘IeI(l:KOM HOIJ)'Ie. JusnexTpudeckast 0 bubmorexa LIOK
https://m.edsoo.ru/ff0c7018
MIPOHHIIAEMOCTD
N bu6mmoreka [IOK
51 OnekrpoémkocTh. KonaeHcaTop 0 https://m.edsoo.ru/f0c7126
52 DNEeKTPOEMKOCTh IJIIOCKOTO KOHAEHCAaTopa. 0 bubmuoreka [JOK
DHeprus 3apsHKeHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 Ha6opaT“opHasi pabora "M3mepenue 1 .
ANEKTPOEMKOCTH KOHJeHcaropa'
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMMPOBATHHOTO amnmapara, 0 .
CTPYHMHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3alMTa. 3a3eMIICHUE IEKTPOIPHOOpOB
DIIEKTPUYECKHI TOK, YCIOBHS €T0
55 cymectBoBanusl. [locrosaunsiii Tok. Cuina Toka. 0 .
Hanpsxenne. Conportusnenue. 3akoH Oma Juis
y4acTka 1enu
[TocnenoBarenbHOE, MapaielbHOE, CMEIIAaHHOE
56 COeIMHEHHUE MPOBOTHUKOB. JlabopaTopHas 05 bu6muoreka [JOK

pabota «3ydyeHre cMEIaHHOTO COETUHEHUS
PE3UCTOPOBY

https://m.edsoo.ru/ffOc74f0



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

57 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 1 0 Bbubnuoteka LIOK
3akoH Jxoyns-JleHua https://m.edsoo.ru/ff0c7838
3akoH OMa 17151 IOJIHOM (3aMKHYTOM)
anekTpuyeckoi uenu. KopoTkoe 3amblikaHue.
bu6nmoreka [IOK
58 JlaboparopHas pabota «3mepenne DJ1C 1 0.5 https://m.edsoo.ru/ffoc7ae0
MCTOYHUKA TOKA U €ro BHYTPEHHETO
COTIPOTHUBIICHUS
P i K 0
50 "expoummanca’ /Boepoceutickan 1 0 Bu6morexa LIOK
P p https://m.eds00.ru/ff0c8c56
IpoBepoyHas pabora
60 O06006mamui ypok «IeKTpoIuHaMUKay / 1 0 bubnuotexa [HOK
Bcepoccuiickas mpoBepouHasi padbota https://m.edsoo.ru/ff0c88be
DNeKTpOHHAs TPOBOJUMOCTD TBEPABIX METAJIIOB.
61 3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT 1 0 .
Temreparypbl. CBEpXIIPOBOAMMOCTh
62 DnexTpuueckuil Tok B Bakyyme. CBoiicTBa 1 0 .
AIIEKTPOHHBIX MMYyYKOB
IT ,
o | pommien oo o | ; Busmorea 101
POBOJ ) P pexoaa. https://m.edsoo.ru/ffOc84ae
[TonynpoBOoIHUKOBBIE TPUOOPHI
o |t g x| ; Busmorea 101
P ’ P https://m.edsoo.ru/ff0c82ba
JUCCOLIMAIUS. DIEKTPOIIN3
65 DneKTpuuecKkuii TOK B razax. CaMOCTOSTENbHBIN 1 0 bubnmnoreka [JOK
Y HECAMOCTOSTENbHBIN pa3pan. Monnus. [lnazma https://m.edsoo.ru/ffOc84ae
DnexTpuueckue mprudopbl U YCTPOMCTBA U UX
66 HpaKTEIIeCKOG HpI/II)MeHgHI/Ie }{_IPI;BI/IJIa TEXHUKU 1 0 bubmorexa TIOK
) https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
K .
| ST pars 1o e o, | ; B LOK
p ’ https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»
68 PesepBHblit ypok. O000mIa0nMil ypok 1o reMam 1 0 bubaunorexa [IOK
10 kmacca https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoaudecTBo 4acoB

o Hdara DJIeKTPOHHBIE NU(POBLIE
Ne n/m Tema ypoxa Bcero KOHTpOHl’H]’Ie HpaKTquCKHe HU3yvYcHUs 06pa30B2TeJ’[LHLIe pecypcehl
pa6oTsbl pa6oThl
ITocTosiHHBIE MarHUTHI U KX B3aMMO/ICHCTBUE.
1 MarnuTtHoe noje. Bektop MarHuTHOM 1 0 0 bubmorexa LIOK
) . https://m.edsoo.ru/ff0c9778
WHIYKIUY. JIMHUY MarHUTHOW UHTYKIIUU
MarsuTHoOe 1moJjie TPOBOJHUKA ¢ TOKOM. OTBIT
2 Dpcrena B3aI/IMOﬂ£)I7ICTBI:/IC IIPOBOJIHUKOB C 1 0 0 Eubmorexa LIOK
p ’ P https://m.edsoo.ru/ff0c98fe
TOKOM
3 Jlaboparopnas padota «3ydyeHne MarHUTHOTO 1 0 1 bubmmoreka [JOK
OJIS1 KATYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJISI HA IPOBOJHUK C
tokoM. Cuiia Amnepa. JlaGopaTopHas paborta bubmmoreka [JOK
4 : 1 0 1 .
«HccnenoBanue NeUCTBUS HOCTOSIHHOIO MarHuTa https://m.edsoo.ru/ff0c9ac0
Ha PaMKy C TOKOM»
€HCTBHE MarHUTHOTO TTOJISI Ha JIBHIK cst
5 i sODKCHHYI0 yactuiy. Cuia HoﬂeHungl)};gOTa 1 0 0 bubmnorexa LIOK
p yro Y- P ’ https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna
OnekrpoMaruuTHas UHAyKus. [loTok BekTopa
6 MarHuTHOM nHAYKIuU. DJC naAyKImn. 3aKoH 1 0 0 .
3JIEKTPOMAarHUTHOM MHAYKIUU Papanes
7 Jlaboparopnas padota «VccrnenoBanue saBieHuUs 1 0 1 bub6nuorexa [IOK
3JIEKTPOMArHUTHON MHIYKLIUH» https://m.edsoo.ru/ffOcal50
NunyktuBHOCTH. SBNenue camounaykiuu. J1C
8 canfoyiﬁn UK. DHEPTrus MaFHI/ITHgZOLII'IOJ'ISI g 1 0 0 bubmorexa [JOK
YKIHH. P https://m.edsoo.ru/ff0ca600
KaTYIIKA C TOKOM. DJIEKTPOMarHuTHOE 10JIe
TexHuveckue ycTpoicTBa U UX MPUMEHEHHE:
9 MTOCTOSTHHBIE MaTrHUTHI, JIEKTPOMATrHUTHI, 1 0 0 .
3JIEKTPOJIBUTaTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHI, MHAYKIIHOHHAS TI€Yb
O606maronuit ypok «MarautHoe mnosie. bubmuorexa [IOK
10 1 0 0 _
DNeKTpOMarHuTHasi MHIYKIIUS» https://m.edsoo.ru/ffOcab82
Konrponsnas padora no reme «MarHuTHoe bubnuorexa [IOK
11 1 1 0 _
noJje. DJIeKTPOMarHuTHast HHAYKIHSI https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

12

CB00OIHBIE MEXAHUYCCKHE KOJICOAHNUS.
["apmonnueckue konebanus. Y paBHEHHE
rapMOHHYECKUX KosieOanwuii. [IpeBpamieHue
SHEPTHUH

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas padota «Mccienoanue
3aBHCHMOCTH TEpH0JIa MAIIBIX KoJeOaHuH Tpy3a
Ha HUTH OT JIUTMHBI HUTH U Macchl Tpy3a»

14

KonebarenpHblit koHTYp. CBOOOIHBIC
AJIEKTPOMarHUTHBIC KOJIeOaHUs B UACATELHOM
K0J1e0aTeIbHOM KOHTYpPE. AHAJIOTHS MEXKITY
MEXaHHYECKUMU U JIEKTPOMArHUTHBIMU
KoJIe0aHUsIMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

16

®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU
B UJICaJIbHOM KO0JIe0aTeTbHOM KOHTYpe

[IpencraBieHne 0 3aTyXarONIMX KOJICOAHUSIX.
BbIHYXIeHHbIE MEXaHUYECKHE KOJICOaHUSI.
Pe3onanc. BeiHYXIEeHHBIC 2IEKTPOMArHUTHBIC
KoJe0aHus

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsrit Tok. CUHYCOUIATBHBIN
MEPEMEHHBIN TOK. MOIIHOCTB IIEPEMEHHOTO
TOKA. AMIIIUTYTHOE U JEUCTBYIOIIEE 3HAYECHUE
CHUJIbI TOKA U HANPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

20

21

Tpancdopmarop. [IponsBoacTso, nepesaya u
noTpedIieHne 3JIEKTPUUECKON IHEPTHH

VY CTpoiCTBO 1 IPAKTHUECKOE MPUMEHEHNE
ANIEKTPUYECKOTO 3BOHKA, FEHEpAaTOpa
MIEPEMEHHOT0 TOKa, JTMHHUH 3JIeKTponepeaayd

DKOJIOTMYECKUE PUCKU TIPU MPOU3BOJICTBE
aneKTpo3Hepruu. KynbTypa ucnoiab30BaHus
IEKTPOIHEPTIUH B TOBCEAHEBHOU )KU3HU

MexaHn4ecKkue BOJTHBI, YCIOBHSI
pacnpoctpanenus. [lepuoa. Cxkopoctb
pacnpocTpaHeHHs U JUTMHA BOJIHBI. [lonepeunsie
Y TIPOJI0JIbHBIE BOJHBI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cc324

bubmuorexa [JOK
https://m.edsoo.ru/ff0ccab4

22

3ByK. CKOpOCTb 3BYKa. ' pPOMKOCTH 3BYKa.

bu6mmorexa [{OK



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

Bricora Tona. TemOp 3ByKa

https://m.edsoo.ru/ffOcccOc

23 DNEeKTPOMarHUTHBIE BOJIHBIL, UX CBOMCTBA U bubnuoreka [IOK
ckopocThb. [lIkana 3eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
[IpuHUUIIBI paIOCBA3U U TEJIEBUICHMUS. bubnmoreka [JOK

24 _

PazButue cpencts cBsa3u. Pagnonokanus https://m.edsoo.ru/ff0ccfe0
bubmuoreka [JOK

25 Konrponsnas padora «Konebanus 1 BOJTHBD) https://m.edsoo.ru/f0cc6fs
[IpsiMonrHEHOE paclIpOCTPAHEHNE CBETA B

26 0 pHO OJTHOH cpe I; Tc?qeqﬁmﬁ HCTOYHHK CBETA bubmorexa LIOK

JIHOPOZL pese. ' https://m.edsoo.ru/ff0cd350
Jlyd cBera
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubmmoreka [JOK
27 -
[TocTpoeHune n300pakeHUHU B TUIOCKOM 3€pKaie https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue ceera. [lonHoe BHyTpeHHEE
28 0Tp axxenue. [IpenenbHblil yron nzg){oro bubmorea LIOK
P - pen yr https://m.edsoo.ru/ffocd7f6
BHYTPEHHEI0 OTPaKEHHUS
Jlaboparopnas pabota «3mepeHue nokasarens bubnmoreka [JOK

29 _

MPETOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3o0paxxeHuil B IMH3E. bub6nuorexa [IOK

30 9 :

@opMyiia TOHKOU JIUH3bL. Y BEIUYECHUE JINH3BI https://m.edsoo.ru/ffOcddle

31 JlaGopatopHnas pabota «lccnenoBanue cBOUCTB .

M300pakKeHUH B JIMH3AX
Hucnepcus cseta. CioxHbIi cocTaB 0e10ro
32 csera. L[Ber. JJaboparopHas pabota .
«Habmroienue qucnepcuu cBeTay»
WnTtepdepennus creta. udpaxnus ceera. bubnnoreka [JOK

33 N .

JudpakimonHas pemeéTka https://m.edsoo.ru/ffOced22

34 ITonepeunocTs cBeTOBBIX BONH. [longpuzanus bubnmoreka [JOK
cBeTa https://m.edsoo.ru/ffOcf02e

35 OnTuyeckue MpruOOPHI M YCTPOMCTBA U YCTIOBHS .
nx 0e301macHOro MPUMEHEHUs
['paHuI1IBI MIPUMEHUMOCTH KJIACCUYECKOU

36 MlzxaH]I:[IKI/I I1)'IOCT TIaThl CIIEHUAIBHOW TEOPUU bubmorexa LIOK

' Y H p https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. bu6mmorexa [{OK



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

33.M€I[JI€HI/I6 BPCMCHH U COKPAIICHUC NJIMHLBL

https://m.edsoo.ru/ffOcfa42

OHeprus U UMIYIIbC PENATUBUCTCKOW YaCTUILIBI.

38 CBsi3b Macchl C SHEPTrUer U UMITYJILCOM. DHEPIUsl bubmorexa LIOK
' https://m.edsoo.ru/ffOcfc68
MOKOSs
Konrponsnas padora «Ontrka. OCHOBBI bubnuorexa [IOK
39 . :
CIIEHMATIbHON TEOPUH OTHOCUTEITLHOCTI)) https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [Tnanka. DHeprus U UMITYJIbC bubnmoreka [JOK
¢dotoHa https://m.edsoo.ru/ffOcfel6
a1 OTtkpsiTHE U HccaenoBanue Gorodddexra. bubnmoreka [JOK
Omneitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3 V] Owui §
| s e S et Busmorsa 101
A - (BP parit https://m.edsoo.ru/ff0d015e
dorordpdekra
43 Hasnenue ceera. Onwitsl [1. H. JleGenena. bubnunoreka [JOK
XUMHUYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuuyeckre yCTpOHCTBA U MPAKTUYECKOE
44 npuMeHeHue: (OTOIEMEHT, (POTOdaTUHK, .
CONTHEeuHas OaTapesi, CBETOIUOT
45 Pemenue 3amau no reme «J1€MEHTHI KBAHTOBOM bubnuotexa [JOK
ONTHUKN» https://m.eds00.ru/ff0d0302
M T .0 P
46 a(c)ifi{j;;}zo(lﬁiac(;ﬁcoﬁnaHl;?aTBII{aﬂe if(l)) (1:3?1%“ " bubmmorexa [IOK
p t p g https://m.edsoo.ru/ff0d091a
aToma
bu6mmoreka [JOK
47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
18 nepexone arowa  omnoro yponns amepr BuGmorexa LIOK
P o 8 yp p https://m.edsoo.ru/ff0dOafa
npyroil. Buasl ciekTpoB
o | omon s o B e s B 10K
PHYCKYIIAP 4 ' https://m.edsoo.ru/ff0d0Oca8
CroHTaHHOE ¥ BBIHYXKJIECHHOE H3Ty4eHNe
OTkpbITHE paIn0aKTUBHOCTH. OMBITHI Butmorexa [IOK
50 Pesepdopna o onpenenenuto cocraBa

PaaOaKTUBHOI'O U3TTYUYCHUSA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

51

52

53

CaoiicTBa anb(da-, 6eTa-, raMmMa-u3IIydeHUsI.
BrnusiHue paaquoakTHBHOCTH HA KUBBIC
OpTraHU3MBI

OTkpbITHE TPOTOHA U HEUTPOHA. M30TOMBI.
Anbda-pacnazg. DIEKTPOHHBINA U TO3UTPOHHBII
Oera-pacnaj. ['aMma-u3nyuenue

DHeprusi CBA3U HYKJIOHOB B sJipe. SnepHbie
peakuuu. SnepHsiii peakrop. [Ipodiemsr,
MEePCIEKTUBBI, IKOJIOTUUECKUE aCIIEKTHI SACPHOU
SHEPTeTHKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHble YacTullbl. OTKPBITHE O3UTPOHA.
MeTo 161 HaOJIFOICHUS U PETUCTPAIIUU
aneMeHTapHbIX yactull. Kpyrislil cron
«DyH1aMEeHTaIbHbIE B3aUMOJICUCTBUS .
EnuHcTBO M3MvecKor KapTHHBI MUP»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

56

Oranel pazButus acTpoHoMuu. lIpukiiagnoe n
MHPOBO33PEHUYECKOE 3HAYEHHE aCTPOHOMUU. Brn
3BE31HOTO HeOa. Co3Be3nus, ApKue 3BE3MbI,
IITAHETHI, UX BUJIUMOC IBUXKCHUC. Conueynas
CUCTEMA

Comnaue. ConHeuHast akTUBHOCTE. McTOUHUK
sHepruu CoJIHIIA U 3BE3]

57

58

59

60

3BE37BI, UX OCHOBHBIE XapAKTEPUCTUKH. 3BE3/IbI
IJIJaBHOM IIOCJIEIOBATEIBHOCTH. BHYTpeHHEe
cTpoeHue 3B€311. COBpeMEHHbIE TPEICTABICHUS O
MPOUCXOXKIECHUH U 3BOJIFOINH COHIIA U 3BE3]
Muneunsiit [yt — Hama ["anaktuka.
ITonoxxenne u nBuxenne ConHua B ['anakTuke.
lNamakTkn. Y€pHbIe IBIPHI B iApax ralakTUK
Bcenennas. Pa3oeranue ranaktuk. Teopus
Bbonpioro B3peiBa. PenukroBoe usnyuyeHue.
MeraranakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonrtponbHas padora «1eMEeHThl aCTPOHOMHUHU U
acTpou3uKm»



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

62

O6o06maromuit ypok. Ponb ¢puzuku u
ACTPOHOMHU B YKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COITTATLHOM M DTHUYECKOM
cdepax 1eqaTeIbHOCTH YeTI0BeKa

63

O6o0maromuii ypok. Poibs u mecto Gpusuku u
ACTPOHOMUU B COBPEMEHHOM HAay4YHON KapTUHE
MHpa

64

O6o0maromuii ypok. Poib ¢puzudeckoit reopun
B (DOPMHUPOBAHUY TPEACTABICHUHN O (PUIUIECKOM
KapTHHE MHpa

65

66

O6o6maromuii ypok. Mecto pusndeckoit
KapTUHBI MUPA B 00IIEM PSTy COBPEMECHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUH O
MIPUPOJIC

PesepBHbIil ypok. MarautHoe noie.
DNEeKTPOMarHuTHAs WHIYKIIHS

67

PesepBubiit ypok. OnTuka. OCHOBBI
CHEelUaIbHON TEOPUU OTHOCUTEIBHOCTH

68

Pezepublii ypok. KBanToBas pusmka. DeMeHTHI
aCTPOHOMUU U acTpOPHU3UKU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KITIACC

Kon
NMpoBepPsIeMOro
pe3yabTara

IIpoBepsieMble MpeAMeTHBIE Pe3YJILTATHI 0CBOCHHSI OCHOBHOIi 00pa30BaTe/IbHO
MPOrpaMMbl CpeIHero 0o1ero o6pa3oBanus

10.1

10.2

10.3

10.4

JleMoHCTpHpOBaTh Ha IpUMEpax pojlb M MecTo (U3MKH B
(bopMHpPOBaHUN COBPEMEHHOM HAy4YHOW KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B NMPAKTUUECKOW AEATEIbHOCTH
Ioen

Y4uTHIBaTh TPAaHUIBI TPUMEHEHUS! U3YYEHHBIX (DU3MUYECKHX MOJIENEH:
MaTepuajibHas TOYKa, WHEpLUHUalbHas CUCTeMa OTCuY€Ta, aOCOJIOTHO
TBEPIIOE TENO, UACATBHBIM Ta3; MOAEIN CTPOCHUS Ta30B, KHUIKOCTEH U
TBEPIBIX TN, TOYECUHBIH DJIEKTPUYECKUH 3aps] — MpU pEIIeHUH
du3nveckux 3amau

Pacno3naBaTh ¢usnyeckue sBICHHUS (IIPOLECCH) M OOBICHATh MX HA
OCHOBE 3aKOHOB MEXAHHKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUu
CTPOCHMsSI  BELIeCTBA M  AJIEKTPOJAMHAMUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUYKEHUE, CBOOOJHOE MajJeHUE
TeJN, JBUXKEHHE I10 OKPYKHOCTHM, WHEpLHUs, B3aUMOJEHCTBHE TeI;
muddy3us, OpOyHOBCKOE ABMIKEHUE, CTPOCHUE JKHUIKOCTEH U TBEPIBIX
TeJ, U3MEHEeHrne 00béMa Tell IpU HarpeBaHUU (OXJIaXI€HUH ), TEMJI0BOE
paBHOBecHE, UCIIAPEHHUE, KOHJIEHCALUs, IIJIaBJICHUE, KPUCTAILIIU3ALINS,
KHUIIEHUE, BJIAXXHOCTh BO3/1yXa, MOBBIIIEHUE JABJICHMs ra3a IpU €ro
HarpeBaHUM B 3aKPbITOM COCYJE, CBS3b MEXIYy NapaMeTpaMu
COCTOSIHHMS Ta3a B M30IIpoLeccax; JIEKTpU3alMs Tell, B3auMOJIeHCTBUE
3aps/10B

OnucelBaTh ~ MEXaHMYECKOE JIBIKCHHE, HUCHOJb3ysd (U3UUECKHe
BEJIMYMHBI: KOOpJAMHATA, MYyTh, HEpeMelleHHe, CKOPOCTb, YCKOPEHHE,
Macca Tejla, CWJIa, UMIYJIbC Tela, KUHETUYeCKass JHeprus,
NOTEHIMAJbHAs JHEPrus, MexaHuuyeckas paboTa, MeXaHHuYecKas
MOIITHOCTH; TIPY ONMCAaHWU MPABUIIHLHO TPAKTOBATh (PU3MUYECKHIA CMBICT
UCTOJb3yeMbIX BEJIWYMH, WX OOO3HAYeHUs W E€AMHHUIBI, HAXOAUTh
(GbopMyIBI, CBA3BIBAIOIINE JaHHYIO (DM3UYECKYIO BEIWYHHY C JAPYTHMH
BEIMYMHAMU

10.5

OnuceiBaTh U3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN U TEIJIOBBIE SIBJIICHMUS,
UCTIONB3ys (U3MUYECKUe BEIMYHMHBI: JaBJIGHHE Ta3a, TeMmIepaTrypa,
CpedHssl KUHETHYECKass HHEPrusi XaOTHYECKOro JABUKEHUS MOJIEKYII,
CpeIHEeKBaJpaTUYHAsl CKOPOCTh MOJEKYJ, KOJMYECTBO TEIJIOTHI,
BHYTpPEHHSISI SHEPTHUs, paboTa raza, KodG(UIHUEHT MOJIE3HOTO AeHCTBUS
TEIUIOBOTO JIBUTATENs; TMPHU ONHCAaHWW TMPABWIHBHO TPaKTOBATh
¢bu3NYeCKUil CMBICT UCIOJIB3YeMbIX BEIMYMH, WX OOO3HAuYeHUs U
€IVHUIIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIONINE MaHHYIO (DU3MUECKYIO
BENTUYNHY C JPYTUMU BETUIHMHAM

10.6

OnucelBaTh M3y4EHHBIE DJJEKTPUYECKHE CBOMCTBA BeUIECTBA U
AIIEKTpUYECKUE  SIBIEHHUS  (IIPOLECChl), HCMONb3ysd  (pU3mdeckue
BEJIMYMHBIL: ANEKTPUYECKUI 3aps, INEKTPUYECKOE noie,
HanpsDKEHHOCTh  MMOJIS, TOTEHIMall, Pa3HOCTh MOTEHIMAJIOB; MpPHU
ONKCAaHUM TMPABUIBHO TPAKTOBATH (PM3NYECKUI CMBICI HCHOIb3yEMBIX
BEJIMYMH, HUX OO0O3Hau€HUs U EOUHUIBL, YKa3blBaTh (HOpPMyIbI,
CBSI3bIBAIOIME TAHHYIO (PM3NYECKYIO BEIMUUHY C APYTUMH BETMUYMHAMU

10.7

AHAJIM3UPOBATH (1)I/ISI/II-ICCKI/IG IpoHmecCbl MW SABJICHHUA, HCIIOJb3YA




¢du3nveckre 3aKOHbI U MPUHIIMIIBL: 3aKOH BCEMUPHOTO TaroTeHus, |, |1 u
111 3akonb1 HptoTOHA, 3aKOH COXpaHEHUs MEXaHUYECKON SHEPTHH, 3aKOH
COXpaHEHHMsI HWMIYJIbCa, MNPUHIMII CYNEPHO3UIMUA CHJI, TPHHLUI
paBHOMpABUsl  WHEPLMAIBHBIX CHCTEM  OTCYETAa;  MOJIEKYJSPHO-
KUHETHYECKYI0O TEOPHIO CTPOCHHS BEIIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpelHel KUHETHMYECKON SHEpPruu TEeIJIOBOTO JBHXKEHUS MOJEKYNT C
a0COJIIOTHOM TeMIIepaTypoi, MEPBBIM 3aKOH TEPMOJMHAMHKHU; 3aKOH
COXpaHEHMs DdJEKTPUYECKOTo 3apsiaa, 3akoH Kymona; mpu 3ToM
pa3nnyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe
BBIpQXXCHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIC MPHUHIMIIBI JIEHCTBUS MAIlUH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3IM4aTh YCIOBUS MX 0€30MacHOTrO
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BBINONHATE SKCHIEPUMEHTHI 110 HCCIICIOBAHNI0 (DPU3HUYECKUX SBICHUN U
MIPOIIECCOB C MCIOJIB30BAaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUN; MpH
sToM (GopMyaupoBaTh mpodJeMy (3aady) W THUIOTE3y Yy4eOHOTro
IKCIIEPUMEHTA, cobuparb YCTaHOBKY u3 MPEI0KEHHOTO
000pyI0BaHUs1, POBOUTH OIBIT U OPMYIUPOBATH BHIBOIBI

10.10

OcymiecTBIATh NpsIMble U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEJIMYUH;
IIPY 3TOM BbIOMpaTh ONTUMAJIbHBIA CIIOCOO M3MEPEHUS U UCIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUI

10.11

10.12

HccnenoBaTh 3aBHCHMOCTH  MEXAY (HU3MUECKUMHU BEITMYMHAMH C
HCIIOJBb30BAHUEM INIPSAMBIX HU3MEPEHUN; NPU OTOM KOHCTPYHPOBATHh
YCTAHOBKY, (UKCHPOBATh pPE3YIbTAaThl IOJYYCHHOW 3aBHCHMOCTH
bu3MYECKUX BEIMYMH B BUJAE TaOnuIl U TpaduKOB, AeNaTh BBHIBOJABI IO
pe3ynbTaTaM MCCIIEIOBAHUS

CobOmromate  mpaBwia  0e30MacHOrO  TpyJa TpU  IPOBEACHUHU
UCCIIEIOBAaHUM B  paMKax Yy4eOHOro OJKCIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATEIIbCKOW M TPOECKTHOM JIEATEIBHOCTH C HCMOJb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U Ta0OpaTOPHOTO 00OPYIOBAHHS

10.13

10.14

10.15

10.16

Pemarp pacu€THble 3a7aud C SBHO 33JaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBl M TPHUHIIMIBI, HA OCHOBE aHaln3a
YCIIOBUS 33]]a41 BEIOUPATh U3UUYECKYIO MOJIENb, BEIACTATH (U3HUECKUE
BENTMYUHBI U (OPMYJIbI, HEOOXOIUMBIE ISl €€ pEeIIeHUs, MPOBOIUTH
pacuéThl U OIIEHUBATh PEAbHOCTh MOMYYEHHOTO 3HAYeHHS (PU3HUECKOi
BEJIMYNHBI

Pemate KAueCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LENOYKY PACCYKIECHUN C ONOPON HAa HU3Yy4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SABJICHUS

Hcnonp3oBaTh Mpu  pelIeHUH  Yy4eOHBIX 3a/Jad  COBPEMEHHBIE
MHPOPMALIMOHHbIE TEXHOJOTUU U1 [OMCKA, CTPYKTYpPUpPOBaHUS,
MHTEpIIpETallud W TPEJACTaBICHUS Yy4eOHOW W HAyYHO-TIOMYJISIPHOMN
uHpOpMAaLUY, TOJYYEHHOM M3 PA3IUYHBIX HMCTOYHHUKOB; KPUTHUECKH
AHAIM3UPOBATH MOJTyYaeMylo HH(OPMALIHIO

[TpuBOANTE TpUMEpHl BKIAAAa POCCHMCKUX M 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHUE MPOLECCOB OKPYKAIOIIETO
MUDA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (U3MKE B IOBCEIHEBHOMN
KU3HH U1 00ecTieueHus] 0€30MacHOCTH TP O0paIieHun ¢ mpudbopamu
U TEXHUYECKUMH YCTPOWUCTBAMH, [UISI COXpPAaHEHUS 3I0pPOBBS U
COOITFOJIEHHSI HOPM DKOJIOTHYECKOTO TIOBEICHUSI B OKPYIKAIOIIEH cpejie

PaGoTaTh B rpyIe ¢ BBIIOJHEHUEM PA3JIMUYHBIX COIHMATbHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TpyNNbl, pAIMOHAIBHO  PaCHpelessTh




00S3aHHOCTH ¥ IUIAHUPOBATh JIEATEIBHOCTh B HECTaHAAPTHBIX
CUTyallUsX, AJCKBATHO OLICHUBATH BKIaJ KaXIOr0 M3 YYaCTHHUKOB
IPYIIBL B PEeLICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

11 KIIACC

Kopn
NPOBEPsIEMOro
pe3yabTara

111

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUS] OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMBbl cpeHero oduiero o6pa3oBaHus

JleMOHCTpHpOBaTH, HAa MpUMEpax poilb W MECTO (U3UKH B
(GhOpMHUPOBAaHUKM COBPEMEHHON HAYYHOW KAapTUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOU NEATEIbHOCTH
JIIOJIeH, 1IEJIOCTHOCTD U €IMHCTBO (PM3MUECKONM KapTUHBI MUPa

11.2

VYYuTHIBaThH rpaHuibl IPUMEHCHUS HW3YYCHHBIX (1)I/ISI/I“ICCKI/IX MOHCHCﬁZ
TOYCUHBIN BJIGKTpI/I‘IeCKI/Iﬁ 3apsan, saAcpHas MOACIIb aTOMd, HYKJIIOHHAas
MOZICIIb aTOMHOI'O sApa IMPU pCUICHUA (I)I/ISI/ILIGCKI/IX 3aJa4

11.3

11.4

PacnioznaBate ¢uzmveckue sBIeHUs (IPOLECCH) U OOBICHATH UX Ha
OCHOBE  3aKOHOB  DJJIGKTPOJMHAMUKH W  KBAHTOBOH  (PU3UKH:
DJIEKTPHYECKasl IMPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE JNCUCTBHS TOKa, B3aMMOJICCTBHE MarHHTOB,
DJICKTPOMArHUTHAsT ~WHAYKIMS, JCHCTBUE MArHUTHOTO TIIOJI Ha
MPOBOAHMK C TOKOM W JBWKYIIMICS 3apsl, JJICKTPOMArHUTHEIC
KoJieOaHUsT W BOJIHBI, MPSIMOJIMHEHHOE pacHpOCTPaHEHUE CBETa,
OTpaXCHHE,  MpeloMIICHHE,  HWHTeppepeHuus,  audpakuus |
NOJISIPU3AIUsl CBETA, JMCIEPCUsT CBETa, (DOTORIEKTPHUYCCKHH IPPEKT
(poroaddext), cBeToBOC MaBICHHE, BO3HHKHOBCHHE JIMHCHYATOTO
CIEeKTpa aToMa  BOJOPOJAA, ©CTECTBEHHass W  HCKYCCTBEHHas
pPaIMOaKTUBHOCTH

OnuceiBaTh  M3yYEHHBIE  CBOWCTBA  BELIECTBAa  (JIEKTPUUECKHE,
MarHuTHbIE, ONTUYECKHE, JIEKTPUUYECKYIO MPOBOJUMOCTh PA3IMUHBIX
Cpel) M DJEKTPOMAarHUTHbIE SIBIEHUS (IPOLECCHI), HCIOJIb3YS
¢u3nyeckue  BENMYMHBL  DJEKTPUYECKHH  3apsa, cuia  TOKa,
IIEKTPUUYECKOE HANPSIKEHHE, HNEKTPHUUECKOE COIPOTUBIICHHUE, PA3HOCTh
noreHuanos, J/IC, paboTta Toka, MHAYKIUS MAarHUTHOTO IOJIs, CHUJIa
Awmnepa, cuna JlopeHna, UWHAYKTUBHOCTh KaTyLIKH, SHEPrus
AJIEKTPUUYECKOTO0 M MAarHUTHOI'O MOJIEH, IEPHO/ U YacToTa KojebaHui B
KosueOaTenbHOM  KOHType, 3apsii U CWila TOKa B IIpolecce
rapMOHUYECKUX AJIEKTPOMArHUTHBIX KojeOaHHi, (OKycHOe paccTosHue
U ONTHYECKas CWIa JIMH3bI, NMPH ONHUCAHUU NPABUIBHO TPaKTOBATh
¢u3nueckuif CMBICT HCHOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS H
€IMHHULIBI; yKa3blBaTh (POPMYJIBbI, CBSI3bIBAIOIIME JaHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTMMH BEITUYMHAMU

115

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBLIC ABJICHUA W HNPOLCCCHI, UCIIOJIb3Yys
(I)I/ISI/I‘{CCKI/IC BCIIMYUHBI: CKOPOCTH J3JICKTPOMArHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YacCTOTa CBCTA, OHCPrud W HMITYJIbC (1)OTOHa, nepuona
nojgypacmnaga, OSHEpruss CBA3M ATOMHBIX AACp; IIPU OINHCAHUHA
IMPpaBUJIBHO TPaKTOBATb (bHSI/ILIeCKI/Iﬁ CMBICJT MCITIOJIB3YEMBIX BCJIWYUH,
UX 0003HAYECHUS U CAWHUIIBI;, YKa3bIBaTb (I)OpMy.]'IBI, CBA3BIBAOIIIUC
JaHHYIO (bHSquCKyIO BCIIMYUHY C APYrMMHU BCIWYHWHAMM, BBIYUCIIATH
3HA4YCHHUC (I)PBH‘ICCKOﬁ BCINMYHUHBI

11.6

AHanm3upoBaTth (U3NYECKUE TPOLECCHl U SIBICHUS, HCIOIB3YS
du3nvecKkue  3aKOHBI M TPUHIUIB:  3akoH Oma,  3aKOHBI
MOCJIEIOBATEIbHOTO W MAapaJUIEIbHOTO COEAMHEHUS MPOBOJHUKOB,
3ak0oH JDkoynsa — JleHna, 3aKOH 2J€KTPOMATHUTHOM MHIYKLUH, 3aKOH




NPSAMOJIMHEHHOTO PacHpOCTPaHEHUs] CBETA, 3aKOHBI OTPaKEHHs CBETa,
3aKOHbl  TIPEJOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
¢dorosdexra, 3aKOH COXpaHEHHS DHHEPIHMM, 3aKOH COXPAHECHHUSA
UMIyJIbCa, 3aKOH COXPaHEHUS JJCKTPUUYECKOTO 3apsiaa, 3aKOH
COXpaHEHHsS  MacCcoOBOIO  YHWCIa, MOCTynarel  bopa,  3akoH
paZlMOaKTUBHOTO  pacraja;, MpH 3TOM  pa3idyaTh  CIOBECHYIO
(OpMyIUpPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHHE M YCIIOBUS
(TpaHuIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

11.8

OnpenensaTb HampaBiI€HHE BEKTOpa WHIYKIMM MAarHUTHOTO IOJIA
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl Jlopenia

CTpouTh M OMHUCHIBATH H300pAKEHUE, CO3ABAEMOE TNIOCKUM 3EPKaJIOM,
TOHKOH JIMH30HU

11.9

BBINONHATE AKCHIEPUMEHTBI 10 MCCIICOBAHUIO (DU3UYESCKHUX SBICHUN U
MPOIIECCOB C UCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH; MpH
3ToM (GOpPMYIMpPOBaTh NpodieMy (3amady) W THUIOTE3Y Y4eOHOTo
IKCIIEPUMEHTA, cobuparp YCTaHOBKY u3 MPEUI0KEHHOTO
000pyI0BaHUs1, POBOUTH OIBIT U POPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

OcymiecTBIATh IPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITHYHH;
IPU 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHUS U HCII0JIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NIOTPEMIHOCTEN U3MEPEHHUN

UccnenoBath 3aBUCUMOCTH (PU3WYECKUX BEIUYUH C HCIOJIH30BAHHEM
OpSIMBIX ~ M3MEPEHUH; TpPU OTOM  KOHCTPYHPOBaTh  yCTaHOBKY,
(duKCHpOBaTh PE3yJAbTAThl TOJYUYECHHOW 3aBHUCHMOCTH (PU3NICCKUX
BEJIMYMH B BHJE TaOmuI U rpaduKoB, AeNaTh BBIBOJBI [0 pe3yibTaTam
HCCIICAOBAHUS

CoOmoate TpaBmiia O€30MAaCHOTO TpyAa IMpH  NPOBEACHUU
UCCIEAOBaHUN B paMKax y4eOHOro OSKCIEPUMEHTa, Y4eOHO-
HCCIIEN0BATENBCKOM U MPOEKTHOW JESITEIbHOCTH C HMCIOJb30BAHUEM
MU3MEPUTENbHBIX YCTPOICTB U J1ab0paTOPHOro 000pyAOBaHUS

11.13

11.14

11.15

Pemarp pacu€THble 3a7aud C SBHO 3aJaHHON (PU3UYECKOW MOJIENbIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBl M TPHUHIIMIIBI, HAa OCHOBE aHalu3a
YCIIOBUS 337]a4i BEIOUPATh (PU3UUYECKYIO MOJIEIb, BBIICIATh (PU3NUECKUE
BENTUYUHBI U (HOPMYJIbI, HEOOXOIUMBIE s €€ pEeIIeHHUs, MPOBOIAUTH
pacuéThl U OIIEHUBATh PEATbHOCTh MOJYYEHHOTO 3HAYeHHs! (PU3HUECKOI
BEJIMYNHBI

Pemate KA4eCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIENIOYKY PACCYKICHUN C OMOpPON HAa U3YYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

Hcnonb3oBaTh OpU  pElIEHMHM  Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMM JJii TOMCKa, CTPYKTYpUpPOBaHMS,
UHTEpHpeTallul M MpeACTaBiIeHUs y4eOHOW W Hay4yHO-NOMYJISPHOMN
uH(pOpMalLlMY, MOJYYEHHON U3 Pa3IMYHbIX HCTOYHHMKOB; KPUTHUUECKH
aHAJTM3UPOBATh MOJTyYaeMyro HH(OpMAIUio

11.16

OOBSACHATh TPUHIUMIBI JACUCTBUS MAIIWH, TPUOOPOB M TEXHUUYECKUX
YCTPOWCTB; pa3iuyaTh YCJIOBHS HMX O€30MacHOTO HWCIOJIb30BaHUS B
OBCEIHEBHON KU3HU

11.17

[TpuBoANTH TpUMEpPHl BKJIAAA POCCHMCKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHUE IMPOILIECCOB OKPYKAIOLIErO
MUDA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpETUYECKHE 3HAHUS TO (PHU3UKE B TMOBCEIHEBHOM
KU3HH I 00ecTieueHHsT O€30MacCHOCTH MpH OO0paImieHun ¢ mpudopamu
U TEXHUYECKUMH YCTPONCTBAMH, [UIsi COXpPAHEHHUS 370pPOBbS H




COOJTIOICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHHUS B OKpY KaloIlel cpesie

11.19

PaGotaTh B rpymme C BBINOJHEHWEM Pa3IMYHBIX COIMATBbHBIX POJIEH,
TUIAHUPOBATh Pa0OTY TPYIIIBI, PAIIMOHAIBHO PACTIPENEIISATh 00S3aHHOCTH
N IJIAHUPOBATH ACATCIBLHOCTH B HCCTAHAAPTHBIX CUTYyAlUAX, aICKBATHO
OLICHWBATh BKJIAJ KAXKIOTO W3 YYaCTHUKOB TPYIIBI B pELICHUE
paccMaTprBaeMoi IpoOIeMbI




10 KITACC

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

Kon
pa3iena

Kox nposepsiemoro 3;iemenTa

IIpoBepsieMble 31eMEHTHI COAEPKAHUSA

OU3NKA 1 METO/JbI HAYYHOI'O ITO3HAHU A

1.1

1.2

®dusnka — Hayka o npupoae. Hayunsie MeToibl
IIO3HAHMS  OKpyXkaromero  Mupa.  Poub
HKCHEPUMEHTa U TEOPUH B IpoLiecce MO3HAHUS
IPUPOJBL. DKCIEPUMEHT B (PH3UKE

MopenupoBanue  (PU3NYECKUX  SBJICHHH |
npoueccoB. Hayunble runoressl. dusnueckue
3aKOHBI M Teopuu. ['paHHIBl TPUMEHUMOCTH
¢u3nvyeckux 3aKoHOB. [IpUHIMIT COOTBETCTBHSL.
Pors w wmecto ¢usuku B (hopmMupoBaHUH
COBPEMEHHOM HAay4HOM KapTHHBI MHUpPA, B
MIPAKTUYECKON JESITeNIbHOCTH JTIOACH

MEXAHHWKA

KMHEMATHKA

2.11

Mexanuueckoe naBmxeHHe. OTHOCUTEIBHOCTb
MeXaHW4Yeckoro aBuxkeHus. Cucrema orcyéra.
Tpaekropust

212

[lepemerienue, CKOpOCTh (CpemHsisi CKOPOCTH,
MIHOBEHHAas CKOPOCTbD) u YCKOpPEHHUE
MaTepUaTbHOM TOYKH, WX MPOEKIUH HA OCH
CUCTCMbI KOOPAHUHAT. CnoxxeHnue HepeMeHleHI/Iﬁ
U CJIOKEHHE CKOPOCTEi

2.1.3

2.14

PaBromepHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JBHKEHUE. I'padpuku
3aBUCUMOCTH KOOpJIMHAT, CKOpOCTH,
YCKOPEHHUH, IyTH u MEePEMEILICHUS
MaTepualbHON TOYKHA OT BPEMEHHU

CBoOopaHoe majienue. Y CKopeHue CBOOOIHOTO
nageHust

2.1

2.15

KpuBonuneiinoe  nBmxkeHue. PaBHOMepHOe
JABHUXXCHUC MaTepHaanoﬁ TOYKH 10
OKPYKHOCTH. YTJIOBas CKOpPOCTb, JIMHEHHAs
CKOPOCTb. [Iepuon 51 4acToTa.
LleHTpOCTPEMUTENBHOE YCKOPEHHE

2.1.6

TexHnueckue yCTpOIiCTBa: CIUAOMETD,
JBUKEHHE CHApsJIOB, LIETIHbIE U pPEMEHHBIE
neperayu

2.1.7

[IpaxkTrueckue paboThI. N3mepenne
MTHOBEHHOMN CKOPOCTH. Hccnenosanue
COOTHOULICHUS MEXIY IYyTAMH, NPONIACHHBIMU
TEJIOM  3a  TIOCICIOBAaTENbHBIE  PaBHBIC
MIPOMEKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JIBIDKEHUH C HAYAJIbHOM CKOPOCTBIO, PaBHOM
Hym0. M3ydeHne ABUKEHUs IIapUKa B BI3KOU
JKUIKOCTH. N3yuenne JOBUXXCHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO




2.2

JMHAMUKA

2.2.1

2.2.2

[IpuHnun orHocurensHocTH ['ammnes. 1lepBeii
3akoH HproTtoHa. HWHepuuaiabHble CHCTEMBI
oTCcuéra

Macca Tena. Cwia. [lpuHiun cynepno3unuu
CHII

2.2.3

2.24
2.2.5

2.2.6

Bropoii 3akon HbloToHa miis MarepuaibHOMU
TOYKM B MHEPLUHUAIBHOM CHCTEME OTCUETa
(UCO). Tpermit 3axkoH HerooTtoHa s
MaTepuaIbHbIX TOUEK

3akoH BceMHpHOTO TAroTeHus. Cuila TSHKECTH.
[lepBas kocMuyeckast CKOpocTb. Bec Tena
Cuita ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUSA
CKOJILXKCHUST M CWJa  TPEHUS  TIOKOS.
Koaddunment tpenus. Cuiia CONpOTUBICHUS
MU JIBYDKCHHUH TEJIa B )KUJAKOCTH MJIH ra3e

2.2.7

2.2.8

2.2.9

[locrymnarensHoe W BpamateabHOE IBUKCHUE
a0COJIIOTHO TBEPAOTO TEJa

MOMEHT CuJIbl OTHOCHUTEIIBHO OCH BpAILCHUS.
IInedo cunbl. YcimoBusi paBHOBECHS TBEPAOTO
tenma B UCO

TexHuueckue  yCTpOMCTBA: HOJIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboTel. M3ydeHwe ABMKCHUS
Opycka 1O HAaKJIOHHOW IUIOCKOCTH  IOJ]
JNEHCTBHEM HECKOJIbKMX cuil. lMccnenoBanue
3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIHNX B
nepopMupyeMoil  IpyXKHHE U PE3UHOBOM
oOpasue, OT BEIMYMHBI UX JePopMaluu.
HccnenoBanue ycinoBuil paBHOBECUS TBEPAOTO
T€Na, UMEIOLIET0 OCh BpPAILEHUs

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1

I/IMHYJ'ILC MaTepHaHLHOﬁ TOYKH, CHCTCMBI
MaTCpruaJIbHbIX TOUYCK. I/IMHYJ'II:C CHJIBI H
HU3MCHCHUC UMITYJIbCA TCJId

2.3.2

2.3.3
2.34

3akoH coxpaHeHuss wumnyiasca B HCO.
PeakTnBHOE IBMKEHIE

Pabota cuisl
MormHocTs cribl

2.3.5

2.3.6

Kunernueckass sHeprusi MaTepuaibHOW TOYKH.
TeopeMa 0 KHNHETHYECKON YHEPTUU

[Torenmmaneuass »Heprus. [loTeHnumanbHas
SHEpPTrusl yrnpyro nehOpMUPOBAHHON MPY>KUHBI.
[lorennmansHass  dHeprus  Tejda  BOJIM3H
MOBEPXHOCTU 3eMIIU

2.3.7

[MoTeHnMansHble W HEMOTCHIIMANBHBIC CHIIBL.
CBs3b pa6OTBI HCIIOTCHIIUAJIBHBIX CHJI C
W3MEHEHHEM MEXaHWYeCKOW SHEPTUU CHUCTEMBI
Ted. 3aKOH  COXpPaHEHUS  MEXaHUYECKOM
SHEPTUU




3.1

3.2

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHudeckue yCTpPOMCTBA: [BUIKECHHE PaKeT,

2.3.9 N .
BOJIOMET, KOTIEp, MPY>KUHHBIN MHUCTONIET
[Ipaktrueckue paboTel. M3ydeHue CBs3HM
2310 CKOpPOCTEM Teln HpU HEYNpyroMm  yjape.

I/ICCJ'IG,Z[OBaHI/Ie CBiA3HU pa6OTBI CHJIBI C
H3MEHEHHEM MEXaHHMYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH

3.11

3.1.2

3.1.3

OcHOBHBIC TIOJIOYKEHHSI MOJICKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHnoBckoe
newkenue. Juddysusa. Xapakrep ABUKEHUS U
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA

Mopgenu cTpoeHHMs Ta30B, KUIKOCTEH U
TBEPABIX Tel U O0BSCHEHHE CBOMCTB BEIIECTBA
Ha OCHOBE 3TUX MOJEJIEN

Macca wmonekyn. KoanuecTBo — BemiecTna.
[Toctosinnas ABoraapo

3.14

3.15

3.1.6

TemmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [1lkana remneparyp Llenscus

Mogens nacaJbHOro rasa. OcHoBHOE
YpaBHCHUC MOHGKynﬂpHO'KHHeTH‘ICCKOﬁ
TCOPHU UACAIBHOI'O Ira3a

AOcomioTHas TeMIeparypa Kak Mepa cpemaHei
KUHETUYECKON HEPruu TEIUIOBOTO JIBHXKCHHS
yacrtuil raza. [llkana remneparyp KenbBuna

3.1.7

3.1.8

3.1.9

VpaBuenue Knaneiipona — MenaeneeBa. 3aKkoH
JanpToHa

l'azoBbie 3akoHBI. M30mponeccsl B HUI€ATbHOM
ra3e ¢ IOCTOSHHBIM KOJMYECTBOM BEIIECTBA:
n30TEpMa, U30X0pa, n3obapa

Texnuueckue YCTPOMCTBA: TEPMOMETP,
6apomeTp

3.1.10

IIpaktuyeckue pabGotbl. M3mepeHue macchbl
BO3/yXa B KJacCHOM KoMmHare. MccienoBanue
3aBUCHUMOCTH MEXKIy IapaMeTpamMH COCTOSHHUS
pa3pexkEeHHOTro rasa

OCHOBbI TEPMOJMHAMUMKN

321

TepmoauHaMuveckas cucreMa. BHyTpeHHss
3HepFI/I${ TepMOI[HHaMH‘-IeCKOﬁ CHUCTCMBI H
CcocoObI €€ N3MEHEHUS

3.2.2

3.2.3

KomnuyectBo TemnoTrsl u paborta. BHyTpeHHSS
SHEPrus 0JJHOATOMHOI'O UJEAIbHOIO Ta3a

Buapl Temnomepemaum:  TEIUIONMPOBOIHOCTD,
KOHBEKIIMSI, H3TydyeHue. Ternao€éMKOCTh Tena.
VnaenbHas TemIOEMKOCTh BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPU TEIJIoNepeiaye

3.2.4

IlepBb1it 3ak0H TepMoauHaMuku. IIpumenenue
IIEPBOTO 3aKOHa TEPMOJAVHAMUKH K
u3onpoueccam. ['paduyeckas HHTepHIpeTanus
paboTHI Ta3a




3.3

4.1

3.25

3.2.6

TeroBble MawmuHbl. [IpuHOMOBL  HECTBHS
TeIrIOBRIX MamuH. [IpeoOpazoBanus SHEPTUM B
TeroBbIX MamnHax. Koadduuuent nonesnoro
nevictBus (nanee — KIIJI) TenmoBoil MamivHEL
IMuxn Kapno u ero KII[{

Bropoit 3aKO0H TEPMOJAVHAMUKH.
HeoOparumocth  mpolieccoB B IPHUPOJE.
TemnoBkie JIBUTATCIIH. DKOJIOTUYECKHE
MPpoOJIEMBI TETUIOPHEPTETUKHI

3.2.7

TexHnuueckue YCTPOMCTBA: JIBUTaTENh
BHYTPEHHETO CropaHus, OBITOBOM
XOJIOIUIBHUK, KOHJTUITUOHED

3.2.8

[Ipaktrueckue paboTel. M3mepeHue ynenbHOMN
TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOSHNMA BEIIIECBA. ®A30BbLIE ITEPEXO/IbI

33.1

3.3.2

[TapoobOpazoBanue u KoHaeHcanus. Vcmapenue
u KUIICHUE. VY nenpHas TEIIoTa
napooOpazoBaHusi. 3aBUCUMOCTb TEMIIEPATYPHI
KUIICHUA OT IAaBJICHUS

AOCOJIIOTHAT ¥ OTHOCUTEJIFHAS BIIAXKHOCTD
BO31yXa. HackimeHHbIi map

3.3.3

3.3.4

Teépmoe teno. Kpucrammmueckue u amopgHbie
Tena. AHU30TPONMS CBOMCTB  KPHCTAJLIOB.
Kunkue KPUCTAJLIBI. CoBpeMeHHbIE
MaTepuabl

[InaBneHne u Kpuctayausauus. Y JenbHas
TeruioTa muasieHus. Cyonumanus

3.35

3.3.6

ypaBHCHI/Ie TEII0BOro OajaHca

TexHudyeckue  yCTpOMCTBA: TUIPOMETP H
IICUXPOMETP, KaJIOPUMETD, TEXHOJIOTUHU
MIOJIyYEHUsI COBPEMEHHBIX MAaTEpHUAIIOB, B TOM
YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH

3.3.7

411

IIpakTuyeckue pabotsl. 3MepeHne BIa)KHOCTH
BO3/yXa

SJIEKTPOAMHAMUKA

DJIEKTPOCTATUKA

OnekTpuzanus Tenl. DIeKTpudeckuil 3apsn. Jsa
BHJIA HJIEKTPUUYECKHUX 3apsiJIOB

4.1.2

[IpoBonHMKH, JUDJIEKTPUKA u
MIOJIYITPOBOJHUKHU

4.1.3

3akoH COXPAHCHUSA DJICKTPUICCKOT'0 3apdaa

4.1.4

Bsaumopericteue 3aps10B. 3akoH Kynona

4.1.5

4.1.6

DneKTpuyeckoe roJe. HanpsoxénaocTs
JJIEKTPUYECKOIO TIOJIA. [TprHIMN
CYIEPIIO3ULINH. JInnun HaIPSHKEHHOCTU
JNEKTPUYECKOTO TTOJIS

PaGora cunm  AAEKTPOCTATHYECKOTO  TOJIS.
Ilorenuuan. Pa3HocTh MOTEHIINATIOB

4.1.7

HpOBO}IHI/IKI/I U JUDJICKTPUKH B IIOCTOSAHHOM
QJICKTPUICCKOM I10JIC. I[I/IC)J'ICKTPI/I‘-ICCKEIH




4.2

IIPOHUITACMOCTDb

DNEeKTPOEMKOCTD. Konpnencarop.
4.1.8 DONeKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3aps>KeHHOT0 KOHJIEHCAaTopa
TexHuueckue  yCTpoicTBa:  3JIEKTPOCKOI,
419 ANEKTPOMETP, DIEKTPOCTaTHUECKas 3alluTa,
3a3eMJICHHE DJIEKTPONPHOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 [IpakTrueckue paboTHI. H3mepenne

ANIEKTPOEMKOCTH KOH/ICHCATOPA

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

4.2.2
4.2.3

CPEJAX
Ycaopus CYILIECTBOBAHUS MMOCTOSIHHOTO
aJeKTpudeckoro toka. Mcrounnku toka. Cuna
ToKa. [TocTOSTHHBIN TOK
Hanpspkenue. 3akon Oma a1 ydacTka 1enu
DIEeKTPUYECKOE COMPOTHUBJICHUE. Y EIbHOE
CONPOTHUBIICHHUE BEIIECTBA

4.2.4

4.2.5

[TocnenoBarensHOE, napasuiesibHOe,
CMEIIIaHHOE COSTMHCHHUE TTPOBOTHUKOB

Pabota snexrpuueckoro Toka. 3akoH [[xoyms —
Jlenma

4.2.6

4.2.7

MOIIHOCTD 3JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (manee — IJC) u
BHYTPEHHEE CONPOTUBJICHHE HCTOYHUKA TOKA.
3akonH Oma jan8  1[OJHOM  (3aMKHYTOM)
anekTpudeckoit enu. Koporkoe 3ambikanue

4.2.8

4.2.9

DneKTpOoHHas MIPOBOIUMOCTH TBEPIBIX
METAJJIOB.  3aBUCHMOCTh  CONPOTHUBJICHHS
METaJJIOB oT TEeMIEPATYpHI.
CBepXIpOBOIUMOCTH

OnekTpuueckuii TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITY4YKOB

4.2.10

IonmynpoBonnuku. CoOCcTBEHHast M TpUMeECHasI
MIPOBOJMMOCTh MOJYHNPOBOAHUKOB. (CBOMCTBa
p-n nepexoxa. IlonynpoBoJHUKOBbBIE TPUOOPHI

4211

4.2.12

DONeKTpUYecKUid  TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JIUCCOIUAITHS.
DIEeKTPOTHN3

DNEeKTPUIECKHUI TOK B raszax.
CaMoCTOATENBHBIE M HECAMOCTOSITEJIBHBIN
paspsan. PasnuuHble THIBI CaMOCTOSATEIBHOTO
paspsana. Moinnus. [Tnazma

4.2.13

TexHnueckue yCTpOUCTBA: aMIepMeTp,
BOJITMETP,  peocTar, HUCTOYHUKU  TOKa,
JJIEKTPOHArpeBaTENbHbIE npudopHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COINIPOTHBIICHUS, BaKyyMHBIH JMO,
TEPMUCTOPbI u (bOTOPE3UCTOPHI,
MIOJTYITPOBOIHUKOBBIN IMO]1, TAJIbBAHUKA

4.2.14

[IpakTrueckue paboTHI. N3yueHune




11 KIIACC

CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.
HN3mepenne OJIC wuCTOYHMKA TOKa W €ro
BHYTpPEHHEro conpotusieHus. Habmronenue
ANEKTPOIIH3a

Kon
pasaeaa

4

Koanposepsiemoro sjieMeHTa

HpOBepﬂeMbIe IJEMEHTDBI COACPKAHUSA

OJIEKTPOAMHAMUKA

MATHUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAY KW

43.1

4.3.2

4.3.3

Iloctosunple Mar"uTel. B3ammoneiicTBue
MOCTOSIHHBIX MAarHHUTOB

MaruutHoe mone. Bektop MarHuTHOM
VHJIYKLHH. [IpuHnun  cyneprno3unu.
JIuaun MarHutHOM wuHAYKUMH. KapruHa
JUHUNA  MarHUTHOW  MHAYKIUU  MOJsA
MOCTOSTHHBIX MarHUTOB

MarHuTHOe TOJieé TPOBOJHHKA C TOKOM.
Kaprtuna nuHMI mONIsS AJIMHHOTO MPSMOTO
MPOBOJIHUKA W 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTymKd € TOKOM. OnbIT
Opcrena. B3anmopeiicTBie NpoOBOJHUKOB C
TOKOM

43.4

Cuna Ammnepa, e€ MOIyJb U HallpaBJIeHUE

4.3.5

Cuia Jlopeniia, e€ Moysib U HallpaBJCHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUIbl B
OJIHOPOJIHOM MarHutHoM moJie. Pabora
cuiibl JIopeHna

4.3.6

SIBnenue BHCKTpOMaFHHTHOﬁ HHAYKIIUN

4.3 4.3.7

IToTok BCKTOpPa MarHuTHOM HHAYKIIUN

4.3.8

4.3.9

O/J1C mnaykuuu. 3aKOH 3JIEKTPOMATrHUTHON
naaykuuu dapanes

BuxpeBoe oanextpuueckoe mone. IJIC
UHAYKIUM B IPOBOJHHUKE, JBIDKYILEMCS
MOCTYIATENIbHO B OJHOPOAHOM MarHUTHOM
nose

4.3.10
4311

[IpaBuiio JIenna

NHayKTUBHOCTB. SIBIIEHHME CaMOWHIYKIIUU.
S/1C camouHIYKIIMU

4.3.12
4.3.13

4.3.14

OHeprus MarHUTHOTO IIOJIA KAaTyIIKH C
TOKOM

DIEKTPOMArHUTHOE TI0JIE

TexHuueckne  yCTpOMCTBA:  IOCTOSTHHBIE
MAarHuThl, JIEKTPOMAarHUTBHI,
JJIEKTPOBUTATEIb, YCKOPHTEIHN
IEMEHTAPHBIX YaCTHL, UHAYKIIMOHHAS 11€Yb

4.3.15

[IpakTnueckue paboTHL. N3yuenne
MarHUTHOTO TOJISI KAaTyIIKM C TOKOM.
Uccnemosanne  geliCTBUS  ITOCTOSIHHOIO
MarHuTa Ha paMKy ¢ TOKOM. MccienoBanue




SABJICHUSA 3JICKTpOMAr HUTHOM HHIAYKIIUHN

KOJIEBAHMA 1 BOJIHBI

5.1

5.2

MEXAHUWYECKUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

KonebarenpHast  cucrema.  CBOOOIHBIC
kojiebanus. ['apMoHMueckue KoJieOaHUs.
Ilepuon, wacrora, ammumtyma u ¢asa
KoJieOaHu

5.12

5.1.3

[IpyxuHHbId MasgTHUK. MaremaTuyecKui
MasITHUK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUIA.
Kunematuueckoe u JTUHAMUYECKOE
OIMCaHue KO0IeOaTeIbHOTO IBHKEHUS

5.14

5.15

[IpeBpatiieHne sHEpruy MpU rapMOHUYECKUX
Konebanusax. CBA3b aMIUIUTYIbl KoJeOaHui
UCXOJHOM BEIMYMHBI C  aMIUIMTYJaMH
Kosie0aHu € CKOPOCTH M YCKOPEHHUS

Konebarenbubiit  koHTYp.  CBOOOIHBIE
JJIEKTPOMarHUTHBIE Kosie0aHus B
UAeaJbHOM  KOJEOAaTeNbHOM  KOHTYpe.
AHanoruss MeXAy MEXaHHYECKUMHU W
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.
®opmyiia TomcoHa

5.16

5.1.7

5138

3aKOH COXpaHEHMsI SHEpruM B HJIEAIbHOM
K0J1e0aTeIbHOM KOHTYpE

BriHyX/1eHHBIE MEXaHUYECKHE KOJICOAHUS.
Pe3onanc. Pe3onancnas KpHUBas.
Brinyxiennbie ANEKTPOMATrHUTHBIE
KoJIe0aHusl.

[IepemenHsbIi TOK. CuHycouanbHbIi
IIEPEMEHHBIN TOK.

5.19

MomHocTh [IEPEMEHHOTO TOKA.
AMIUIMTYAHOE M JEHCTBYIOIEEe 3HAYEHHE
CUJIBI TOKA U HAIIPSKEHUS

5.1.10

5.1.11

5.1.12

MEXAHUYECKUE
521

Tpancdopmarop. IIpousBoactBo, nepenaya
U TOTpeOJIeHne 3JIEKTPUYECKON HHEpPIrHH.
OKOJIOTUYECKHE PHUCKU IPH IMPOU3BOJCTBE
JIEKTPUIECKON SHEPIuu. Kynerypa
HCIIOIb30BaHUS JJIEKTPOIHEPTUH B
ITOBCETHEBHOW KU3HU

TexHuueckue ycTpoicTBa: ceiicmorpad,
IEKTPUUECKUI 3BOHOK, JMHUAN
JNIEKTpornepeaay

[Ipaktuueckne pabotel. HccnenoBanue
3aBHCUMOCTH TIepuoJia MajblX KoJieOaHui
rpy3a Ha HUTU OT JJMHBI HUTH U MAaccChl
rpys3a. MccinenoBanue nepeMeHHOro TOKa B
LENU U3 IOCJIEJ0BATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTyIIKU U Pe3ucTopa

N SJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHnnueckue BOJIHBI, YCIIOBHSI
pactpoctpanenus. lIlepuon.  CkopocTb




5.3

pactpocTpaHE€HUssT W JJMHA  BOJIHBL
[Tonepeunsle U IPOJOJIBHBIE BOJIHBI

5.2.2

5.2.3

###Par### Wurepbepennusa u audpaxius
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3ByKa. I'pOMKOCTBH 3BYyKa.
BricoTta Tona. TemMOp 3Byka

5.24

5.25

5.2.6

5.2.7

5.2.8

5.3.1

5.3.2

5.3.3

5.34

DNEeKTPOMarHuTHBIE  BOJIHBIL. Y CIIOBUS
M3JIy4eHUS  DAJIEKTPOMArHUTHBIX  BOJIH.
Bsaumnas opuenranus BexktopoB E, B u v B
3JIEKTPOMArHUTHOW BOJIHE B BaKyyMe

CaoiicTBa AJIEKTPOMATrHUTHBIX BOJIH:
OTpaKEHHE, TPEIOMIICHHE, TOJSPU3ALS,
mudpakmus, uHTepdhepeHnus. CKOpocTh
ANEKTPOMArHUTHBIX BOJIH

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHNE SIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBbITY

HpI/IHIII/IHI)I PaguocCBA3N W TCICBUACHUA.
Paguonoxanus. DIEKTPOMarHuTHOE
3arpsiI3HEHUE OKPYXKAIOILIEH CPebl

TexHudeckue yCTpOMCTBA: MY3BIKAJIBHBIE
UHCTPYMEHTHI, YJIBTPa3ByKOBas
JMAarHOCTHKA B TEXHUKE U MEIULIMHE, pagap,
panivONpUEMHHUK,  TEIEBU30pP,  AHTCHHA,
tenepon, CBU-neup

OIITUKA

[IpsAMonMHENHOE pacIpOCTPAaHEHHUE CBETA B
OZIHOpOJHOM cpene. JIyd cBeTa

OtpaxkeHue cBera. 3aKOHBl OTPaKEHUS
cera. [loctpoeHne M300pakeHUI B IJIOCKOM
3epKaie

Ilpenomnenne cBera. 3akOHbI IPEIOMIICHUS
CBETA. AOCOMIOTHBIH II0Ka3aTeib
IIPEJIOMIICHUSA

ITormHoe BHYTpeHHEee oTpakeHue. [IpenenbHbIii
YTOJI ITIOJTHOTO BHYTPEHHETO OTPAXKEHUS

5.3.5

5.3.6

Hucnepcus ceera. CIoXHBIA cOCTaB 0€I0r0o
ceera. [{Ber

Coluparoniue MU pacceuBarolIue JUH3BI.
Tonkas smH3a. DOKYCHOE pPACCTOSHUE U
OIITHYECCKast CHhJIa TOHKOM JIMH3BI.
[Toctpoenne n3o0pakeHU B COOMPAIOLTUX
U paccenBaronux JuH3ax. Popmyrna TOHKON
JMH3BI. YBEIMYEHHE, 1aBaeMOe JIMH30M

5.3.7

[Ipenensl MpUMEHMMOCTH T'€OMETPUYECKON
OITUKH

5.3.8

WNnrepdepentius  cBera.  KorepeHTHbIe
MCTOYHHUKHU. VYcaoBus HaOIIOICHUS
MaKCHUMYMOB u MUHUMYMOB B
WHTEPPEPEHITMOHHON KapTHHE OT JBYX
cuH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB




Hudpaxius CBeTa. JudpakuuonHas
pemérka. YcioBue HAONIOJCHUS TIIaBHBIX

5.3.9 MaKCHMYMOB npu NaJeHUN
MOHOXPOMaTHUYECKOTO cBeTa Ha
TU(PPAaKIUOHHYIO PEIIETKY

5.3.10 [Tonsipuszanus ceera
TexHudeckue yCTpPOWCTBA: OYKH, JIyna,

5311 ¢doroanmapar, POSKUMOHHBIA amnmapar,
MHUKPOCKOII, TEJIECKOII, BOJJOKOHHAs ONTHKA,
TU(ppaKLUOHHAs pelIETKa, MOJIIPOUL
[IpakTrueckue paboTHI. H3mepenne

5312 nokasaresist npenomieHus. MccienoBanue

CBOICTB n300pakeHU I B JIMH3aX.
HaGumroienue aucrnepcuu cBera

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panunel NPUMEHUMOCTH  KJIACCHYECKON
MEXaHUKH. [TocTynater TEOPHUH
OTHOCHUTENIbHOCTH: UHBAPUAHTHOCTb MOJYJIS
CKOPOCTH CB€Ta B BaKyyMe, MPHUHIIHUI
OTHOCHUTEIBHOCTH DHHINTEHHA

6.2
6.3

6.4

OTHOCUTENBHOCTD OJIHOBPEMEHHOCTH.
3amesIeHne BpEeMEHH U COKPAIEHUE JJTUHBI
DHEprusi ¥ UMITYJIbC CBOOOIHOM YaCTHUIIbI

CBsi3b Macchl C DHEPrUEH M HUMITYJIHCOM

CBOOOMHOM  YaCTHIBl. JHEPrus  IOKOS
CBOOOIHON YaCTULIBI

KBAHTOBAA ®U3MKA
BJIEMEHTBI KBAHTOBOU OIITUKU

711

®otonbsl. Gopmyna Ilnanka cBA3M dHEpruu
¢boToHa ¢ ero uyacTtoTroil. OHeprus H
uMIyibe GOoToHA

7.12

OTtkpbiTHEe U HccienoBanue QGortoadgexra.
Oneiter AT CroneroBa. 3aKOHBI

dotorddexra

7.1
7.1.3

7.14
7.15

VYpaBuenue DitHmTeHa U1 GoTordexra.
«Kpacnas rpanuna» dpotodrddexra

Hasnenune ceera. OnwiTe! [1.H. JIeObenena
XMUMHUYECKOE IEHICTBUE CBETA

7.1.6

TexHuyeckue ycTpoicTBa: (HOTOIIEMEHT,
dboTonaryuk, COJIHEYHAs Oarapes,
CBETOIUO/I

CTPOEHUME ATOMA

7.2.1

Monpens atroma Tomcona. OnbITEI
Pezepdopaa mo uccnenoBaHuio CTPOCHUS
aroMma. [ImanerapHas Mmozens aroma

7.2

7.2.2

ITocTynatst bopa. N3nyyenune U
HorJIomeHne (POTOHOB MpU NEepexose aToma
C OIHOTO YpOBHs DHEPIUH Ha Ipyrou. Buuabl
cnekTpoB. CHekTp ypoBHEH sHepruu aToma
BOZOpOJA




7.2.3

BonnoBele cBoicTBa yactull. BoJHBI e
bporins. KopnyckyinspHo-BOJIHOBOM
nyanu3M.  Jludpakius SIEeKTpOHOB — Ha
KpHCTasIax

7.2.4

7.2.5

7.2.6

CroHTaHHOE ¥ BBIHYKJIECHHOE W3IIy4YCHHUE.
YCTpoicTBO M IPUHIIMIT pabOTHI J1azepa
TexHuueckue YCTpPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Jla3ep, KBAaHTOBBIN
KOMIIBIOTEP

[Ipaktuyeckne  paborsl.  HaOmromenue
JMHENYATOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Metoapl HaOMIONEHUS W PETHCTPALUU
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTKpbITHE  PagMOAKTHBHOCTH.  OIBITHI
Pesepdopna mo ompeaeneHH0  cocraBa
pamuoakTHBHOTO  W3nydeHus.  CBoMcCTBa
anmb(da-, OeTa-, raMMa-u3TydeHus. BrusHHIE
PaaIHOaKTHBHOCTH HA KUBBIC OPraHU3MbI

7.3.3

7.3.4

7.3.5
7.3.6

7.3.7

OTtkpbITHE IIPOTOHA u HEUTpOHA.
Hyxnonnass monens sinpa [eiizenbepra —
WBanenko. 3apsa sanpa. MaccoBoe 4McCIO
sapa. M30Tonsl

Annda-pacna. DNEeKTPOHHBIH u
MO3UTPOHHBIN Oera-pacna. amma-
U3JIyueHHe. 3aKOH paJIMOAKTHBHOTO pacrajia

DHeprus CBs3U HYKJIOHOB B sjipe. SnepHbie
cuibl. Jleekt Macchl saapa

SnepHsle peakuuu. JleneHne U CUHTE3 sAep
SAnepusiit peaktop. TepMosaepHBIA CUHTES.
[Ipobnembl M NEPCHEKTUBBI  SAECPHOM
SHEPreTHUKU.  DKOJIOTUYECKHE  ACHEKThI
SIIEPHOM DHEPrETUKH

7.3.8

OnemMeHTapHbIe YaCTHULLBI. OtkpeiTHE
II03UTPOHA. DyHIaMEHTAIbHBIE
B3aUMOJICUCTBUSA

7.3.9

TexHuuyeckue  yCTpOMCTBA:  JO3UMETP,
Kamepa BunbcoHa, SAIEpHBIA  pEAKTOP,
aToMHast 6oMba

7.3.10

OJIEM

[Ipaktuyeckne pabotel.  HccnenoBanue
TPEKOB YacTHI] (II0 TOTOBBIM (poTOrpadusim)

EHTbBI ACTPO®U3UKHA

8.1

8.2

Bun 3Bé3nHoro Heba. Co3Besnusi, spKue
3Bé3}IBI, IJIAaHETHI, UX BUIUMOC JIBUKCHUC

Conneunas cucrema. Ilmanersl 3eMHOI
rpynnbl. [ImaHeThI-TUTaHTBI M UX CITYTHUKH,
KapjiWMKOBBIE  IUIaHETH.  Manble  Tena
CoaHEYHOH CUCTEMBI

8.3
8.4

Connne, ¢orochepa u  arMmocdepa.
CoJsiHeYHast akTUBHOCTD

Hcrounuk sHeprun CoJiHIIa U 3BE3]T




8.5

8.6

3BE3/1bI, HX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, panyc, TeMIiepaTrypa, ux
B3aUMOCBs3b. JluarpamMma «CIIEKTpaJIbHBIN
KJIaCC — CBETUMOCTBY». 3BE3ILI IIaBHOU
MOCJICIOBATEIILHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTbY JUISt 3BE3] TJIaBHOM
MOCJIEA0BATEIIbHOCTH

Buytpennee crpoenue 3B&3n. CoBpeMEHHbIE
MPEACTaBICHUSI O  MPOUCXOXKICHUU U
spomony CojiHIIAa M 3BE3J. OTamnbl >KU3HU
3BE3]T

8.7

8.8

Muneunbii  Ilytp — wnama [anaktuka.
CnupanbHas CTPYKTypa I"anakTuky,
pacmpeneneHue 3BE3M, Tra3a W IbUIH.
[lonoxxenne wu  paBwxkenune ConHua B
lamaktuke. Ilmockas w  cdepudeckas
MOJCUCTEMBI ['anakTuku

Tunel  ramaktuk. PaguoramakTukn U
KBazapbl. UEpHBIE ABIPHI B Spax TAIAKTUK

8.9

8.10

Bcenennas. Pacumpenue Beenennoii. 3akon
Xab6ma. Pa3beranue ramaktuk. Bospact u
panuyc Bcenennoil, Tteopust bomabioro
B3pbIBa. Monenb «ropsiueit BceneHHoW».
PennkroBoe uznydenue

Macmrabnass ~ crpykrypa  BceneHHOI.
Meraranmaktuka. Hepeménubie mnpoOiembl
aCTPOHOMHUU




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI UIS1 YYHEHHUKA

1. ®usuka. 10 xknacc. Msaxkumes .., Byxosuer b.b., Corckuit H.H.; mox penakiueit
[TapdenTtreBoit H.A. Axumoneproe o61miectBo «M3narensctBo «IIpocBemeHuey

2. ®usuka. 11 xnacc. Maxumes [.4., byxosues b.b., Yapyrun B.M.; o penakiyei
[TapdentneBoit H.A. Akmmoneproe obmiectBo «M3aarensctBo «IlpocBemenne»

METOANUYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. 3a6onotckuit A.A., Komuccaposa B.®., [letpoBa M.A. ®u3uka. CoopHUK 3a1a4.
10 kmacc — M.: M3gatenbctBO «/Ipodar, 2020r., 238c.

2. 3abonotckuit A.A., Komuccaposa B.®., [letpoBa M.A. ®usuka. COOpHUK 3a/1a4.
11 kmacc — M.: M3pgatenbctBO «/Ipodar, 2021r., 256¢.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

1. ®I'NC «Mos mikonay - pexxuM goctyma: https://myschool.edu.ru/
2.Anumanuu Gpu3nIeckux 00beKTOB — pexxum foctyna: http://physics.nad.ru/
3. XKuBas ¢usuka: oOyuarolias nporpamma- pexxum gocryma: http://www.int-
edu.ru/soft/fiz.html

4. Ypoku (U3UKHU C UCIOIb30BaHUEM MHTEpHETa — PEXKUM JOCTYIIA!
http://www.phizinter.chat.ru/

5. dusuka.ru — pexxum pocryna: http://www.fizika.ru/

6. dusKKa: KOJIEKIUS ONBITOB — pexkuM AocTyma: http://experiment.edu.ru/
7. dU3MKa: JNEKTPOHHAS KOJUIEKIMS ONBITOB — PEXKUM JOCTYMa!
http://www.school.edu.ru/projects/physicexp



