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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeAHEro obuiero oopa3zoBanus pazpadoTaHa
HAa OCHOBE IIOJIOKEHUH U TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM
nporpammsl, nipeactaBieHHbx B PI'OC COO, a takxe ¢ yuérom (emepanbHOil pabouell mporpaMmbl
BOCIIMTAaHUS W KOHIENIMM TNpenojaBaHus y4yeOHoro mpeamera «Pu3umka» B 00pazoBaTEIbHBIX
opranuzanusax Poccuiickoii @eneparum, peaan3yonx OCHOBHbIE 00pa30BaTeIbHBIE TPOrPaMMBI.

Copepxanue mnporpaMMmbl 1o (u3nKe HampaBieHO Ha (OPMUPOBAHHME ECTECTBEHHO-HAYYHOMU
KapTUHBI Mupa oOyuatomuxcst 10—11 kiaccos npu o0yyeHnn ux ¢pu3rke Ha 6a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IeATENIbHOCTHOrO0 moaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanmsim PI'OC
COO x IaHUPyEeMbIM JTHYHOCTHBIM, IPEIMETHBIM U METANPEIMETHBIM pe3yabTaTaM 00yUeHHUs, a TAKKe
YUUTBHIBAET HEOOXOAMMOCTh PEaTu3allii MEXIPEIMETHBIX CBSI3ed (PU3UKU C €CTECTBEHHO-HAy4YHBIMU
yueOHBIMU MpeaMeTaMu. B Hell onpeaensoTcs OCHOBHBIC 1IeNId U3y4eHUs! PU3UKHU Ha YPOBHE CPEIHETO
oOmiero o0Opa3zoBaHus, IUIAHUPYEMbIE pe3yJbTaTbl OCBOCHHMS Kypca (U3MKU: JINYHOCTHBIE,
MeTarpeIMETHbIC, TpeIMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (hu3mMKe BKIIOYAECT:

® [UIaHUpYyEMble pPe3yNbTaThl OCBOCHHUS Kypca (u3MKM Ha 0a30BOM YypOBHE, B TOM YHCIIE

peIMETHBIEC PE3yIbTaThI MO rojlaM O0yUeHUS;

e cozaepxanue yueOHoro npeamera «Dusnkay mo rogaM oOydeHus.

Ou3rka Kak Hayka O HamOojee OOMIMX 3aKOHAX MPHUPOJBI, BHICTyMas B KadecTBE y4eOHOTro
npeaMeTa B ILIKOJE, BHOCUT CYIIECTBEHHBI BKJIaJ] B CHCTEMY 3HAHUH 00 OKpYXarolleM MUpE.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOPa3yIOUINi i €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKONBKY (DM3MUYECKHE 3aKOHBI JIeKaT B OCHOBE NPOIECCOB U SBIICHUH, H3Yy4aeMbIX XHUMHEH,
O6uonoruelt, ¢usnueckoil reorpadueil u acrpoHomueil. lcronp3oBaHME M aKTHBHOE INPUMEHEHHE
¢usznyecKkux 3HAHMM ONpeenseT XapakTep W pa3BUTHE pa3HOOOpPa3HBIX TEXHOJOTHMl B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IIOJYYEHHs] HOBBIX MaT€pHaJIOB C 3aJJaHHBIMU CBOMCTBaAMU
u apyrux. U3yduenne Gpu3nKu BHOCUT OCHOBHOM BKJIal B (GOPMHUPOBAHHE €CTECTBEHHO-HAYYHOU KapTHUHBI
mupa oOydaromuxcs, B (GOpMUpPOBaHHE YMEHUN TNPUMEHSATh HAyYHBI METOJ TO3HAHUA TIpU
BBITIOJITHEHUH UMH YIEOHBIX UCCIICIOBAHUM.

B ocHoBy kypca ¢u3ukuM JUisi YpOBHsSI cpefHero oOmiero oOpa3oBaHUS TOJOXKEH PsAJ HJICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cooTBeTCTBUM C HEH Kypc SBISETCS JIOTMUECKU 3aBEpPIIEHHBIM, OH
COJICP’KUT MaTepHal M3 BceX pa3feloB (U3MKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOHM, Tak u
COBPEMEHHOU (PU3UKH.

Hoesn cenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (QU3UKH OObEIUHEH BOKPYT
dusznueckux Teopuii. Bemymmm B Kypce siBhsieTcss GOpPMHUPOBAHUE MPENCTABICHUM O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHUH, BELIECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanuszanusi mnpearnojaraeT HUCHOJIb30BaHUE T'yMaHUTapHOTO
noTeHIrana GU3NYECKON HayKH, OCMBICIIEHHUE CBSI3U Pa3BUTHUS (DU3UKHU C pa3BUTHEM OOIECTBA, a TAKXKe
C MHPOBO33PEHUYECKIUMH, HPABCTBEHHBIMHU M KOJOTHYECKUMH MPOOIEeMaMH.

Hoes npuknaonou manpaenennocmu. Kypc (QU3MKM mpeanosiaraeT 3HAKOMCTBO C IIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MoCpeICTBOM BBEIEHUS JIEMEHTOB COJEPKaHuUs, TOCBSIIEHHBIX
9KOJIOTHYECKUM TpoOIIeMaM COBPEMEHHOCTH, KOTOPHIE CBA3aHBI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTUH, a
TaKxke 00CyKAeHUs Mpo0IeM pallMOHATBHOTO MPUPOIOTIONIB30BAHMS U HKOJIOTMYECKONH O€30MaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (DU3MKU Ha YPOBHE CPEAHEro 00IIero oOpa3oBaHMsl SBISIOTCS
buszndeckue Teopun (HOpMHUPOBAHKE MPEACTABICHUNW O CTPYKTYPE MOCTPOCHHS (HU3HUYECKON TEOpHH,



ponu (hyHIaMEHTAIBHBIX 3aKOHOB M MPUHITUIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOE, TPaHUIAX
MPUMEHUMOCTH TEOPUH, IJIsl OTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U TIPOIIECCOB).

CucTeMHO-JIeTEIBHOCTHBIA MOAX0A B Kypce (U3MKM peanu3yercss Mpexae BCero 3a CUET
OpraHMU3aIK SKCIIEPUMEHTAILHON JIeATENbHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca (pu3uku
— 3TO HWCIIOJNH30BAHUE CHUCTEMBI ()POHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOphIe B mporpamme 1o Gu3uke 0ObeTUHEHBI B OO CIIMCOK YUYEHUYSCKUX MPAKTUYCCKUX
paboT. Beinenenue B yka3aHHOM IepeyHe J1ad0paTOPHBIX paboT, IPOBOJAUMBIX JIJIsl KOHTPOJISI M OLIEHKH,
OCYIIIECTBIISIETCS YUaCTHUKAMU 00pa30BaTEeIbHOIO MPOIIecca UCXOs U3 0COOEHHOCTEN IIIAHUPOBAHUS U
ocHamieHus: kabunera ¢usuku. [Ipum sToM oOecreumBaeTcs OBIAJCHHE OOYYAIOIIMMUCS YMEHUSIMU
MPOBOJNTH KOCBEHHBIC M3MEPEHHUS, UCCIICIOBAHUS 3aBUCUMOCTEH (PU3UYECKUX BEIUYHH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEAJIOKEHHBIX THITOTES.

bonbiioe BHHMaHue yAenseTcsi PElIeHHI0 pPacuéTHBIX M KadeCTBEHHBIX 3ajad. [Ipu srtom i
pacuéTHBIX 3a7ad MPUOPUTETOM SBJISIOTCS 3aJaddl C SIBHO 3aJaHHONW (U3WYCCKOW MOJIENbIO,
MO3BOJIIOIINE MPUMEHATh U3YICHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJTHOTO pa3jelia Kypca, TaK
UHTETPUPYS 3HAHUSA U3 Pa3HBIX pa3zieioB. [[1s KauecTBEHHBIX 3a/7ay MPHOPUTETOM SIBISIOTCS 3a/laHus
Ha OOBSCHEHHE MPOTEeKaHHUs (PU3MUECKHUX SIBICHUU M MPOLIECCOB B OKPYXKAIOIIEH >KU3HU, TpeOyrolne
BbIOOpa (hHU3MUECKON MOJIENH JUISl CUTYalluH MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBumn ¢ tpeboBanusmu GI'OC COO k maTepHaTIbHO-TEXHUYECKOMY OOECIECYCHHIO
yueOHOro mporecca 0a30BbI ypOBEHb Kypca ()M3MKH Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUS
JOJKEH M3Yy4aTbCs B YCJIOBUSAX MPEAMETHOrO KaOuHeTa (DM3MKU WIM B YCIOBHSIX WHTETPUPOBAHHOTO
KaOuHeTa MpPEeAMETOB €CTECTBEHHO-HAYYHOro 1UKiIa. B kaOuHeTe U3k TOMKHO OBITH HEOOX0IUMOe
naboparopHoe 00OpyIOBaHHWE JUISl BBIOJIHEHUS YKAa3aHHBIX B MPOTpamMMe MO (U3NKE YICHUYCCKUX
MPAKTHYECKUX PadOT U JIEMOHCTPAIMOHHOE 000pYyI0OBAHUE.

JlemoHcTpanmoHHOE 00opyaoBaHue (GOPMUPYETCS B COOTBETCTBUM C MPUHIIUIIOM MHUHHMAIbHOM
JIOCTaTOYHOCTH U 00ECIeYrBAaeT MOCTAHOBKY IEPEUMCICHHBIX B MPOTpaMMe MO (U3MKE KITFOYEBBIX
JNEMOHCTpAaMid 1T WCCICJAOBAHUS WM3y4aeMbIX SIBJICHUH H  TIPOIECCOB, OSMIUPUYCCKHX H
(dyHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHIA.

JlaboparopHoe o00opyAOBaHUE ISl YUYEHHYECKHX NPAKTHUUECKUX paboT dopMupyercs B BUJE
TEMaTHYECKUX KOMILUIEKTOB U OOECIeunBaeTCcsl B pacuéTe OJHOTO KOMILJIEKTa Ha JIBYX OOYUYaIOIIUXCS.
Temarnueckne KOMIUIEKTHI TJAOOPATOPHOTO 00OPYIOBAHUS JIOJDKHBI OBITH MTOCTPOSHBI HA KOMITJIEKCHOM
WCIIOJIb30BAaHUHU aHAJIOTOBBIX U ITU(POBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM
B BUJIE IU(PPOBBIX JTAOOpATOPUH.

OCHOBHBIMU ENAMH U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e (QopmupoBaHHE HWHTEpPeca W CTPEMIICHHSI OOYYAIOIIMXCS K HAYYHOMY H3YYCHHIO MPHUPOJIBI,

pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
® pa3BWUTHE TPEJCTABIICHUH O  HAYYHOM  METOJe TO3HaHWsS W (opMupoBaHUE
HCCIICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

e (opmMHupOBaHUE HAYYHOT'O MUPOBO33PEHUS KaK pe3y/IbTaTa U3YUYCHUS OCHOB CTPOCHUS MaTepUHu
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (QopmupoBaHWE YMCHHIA OOBSICHATH SBICHHUS C HCIIOJE30BAHWEM (PU3UYCCKUX 3HAHUH U
HAyYHBIX JIOKA3aTeIILCTB;

e (opmupoBaHUe TPEJCTABICHUN O POIH (PU3UKU JJIT Pa3BUTHUS JPYIrUX ECTCCTBCHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHH.

JlocTrxeHne HTHX IieNeil 00ecrieunBaeTCsl pelieHneM CIEAYIOMUX 3a/1ad B MPOIECCe M3YUCHHUS
Kypca (PU3UKK Ha YPOBHE CPETHETO OOIIer0 00pa3oBaHuUs:



e [pUOOpEeTeHUE CHUCTEMBI 3HaHUH 00 00IMX (PU3NIECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJSIPHYIO (U3UKY, SJICKTPOAMHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKU;

e (dopMupoBaHHE YMEHUH NPUMEHSTh TEOPETHYECKHE 3HAHUSA I OOBSCHEHUS (U3NYECKUX
SIBJICHUW B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON )KU3HU;

® OCBOGHHE CIOCOOOB PELICHHS PA3IUYHBIX 3a/a4 C SBHO 3a/JlaHHON (PU3MYECKOW MOJEIbIO,
3a1a4, MOAPA3yMEBAIOUINX CAMOCTOSTEIbHOE CO3JaHue (U3UUECKON MOJENH, aaeKBAaTHON
YCIIOBUSIM 3aJ1auu;

e [oHUMaHWEe (U3MYECKHMX OCHOB M MPHUHILMUIIOB JIEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOILIYIO CPEY;

® OBJAJICHHE METOJAMU CaMOCTOSITENIbHOTO IUIAHUPOBAaHUS U TNPOBEACHUS (UBHUECKUX
JKCIIEPUMEHTOB, aHalu3a M HWHTepHpeTanuu WHGOpMAaLUU, OMNpPEIeTIeHUs IOCTOBEPHOCTH
MOJIy4EHHOTO PE3yINIbTaTa;

® CO3JaHUE YCIOBUH JUIsl pa3BUTHUS YMEHUH HPOEKTHO-HCCIEI0BATEIbCKOW, TBOPYECKON
JeSITEIbHOCTH.

Ha u3ydenue ¢usnku (0a30BbIi ypOBEHB) Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHUs OTBOIUTCS

136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamme mo ¢Gu3MKe MNepedeHb ITa0OpPaTOPHBIX M IMPAKTUYECKUX paboT

SIBIISICTCS PEKOMEH/IOBAHHBIM, YYUTEINb JIETaeT BHIOOP MpOBenEHUs Ja00paTOpPHBIX pabOT M OMBITOB C
y4€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIIUXCS.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka O mnpupoge. Hayunble MeToxbl IO3HAaHMS OKpyXkaromero mupa. Pomb
HKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue pusnueckux sBjaeHUN u npouecco. Hayunslie runoressl. @usnueckue 3aKOHbI U
TeopHuH. I'paHuIbl TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpMHIINI COOTBETCTBHUSL.

Posb 1 MecTo Gu3uKu B GOPMUPOBAHUU COBPEMEHHOM HAYYHOW KapTUHBI MUPA, B PAKTUYECKOM
IEeATEIbHOCTHU JII0ICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBMKeHUs. Cucrema OTCUéTa.
Tpaexropus.

[TepemerieHne, CKOpOCTh (CpeaHssi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepUaIbHOU
TOUYKH, UX MPOEKIMHN Ha OCH CUCTEMBI KoopAuHAT. ClI0)KEHHE IEPEMELIEHUM U CII0XKEHHE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOpEHHOE MPAMOJMHEWHOEe JABMXeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMEIICHHUS MaTEPUAIbHON TOUYKU OT BPEMEHH.

CBoOoaHoe majieHue. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonunerinoe nBuxeHue. J[BUKEHHE MaTEpUAIbHOW TOYKH MO OKPYKHOCTH € MOCTOSHHOW 1O
MOJYJI0 CKOpPOCTBIO. YTJIOBasi CKOpPOCThb, JIMHEHHas ckopocTh. Ilepmon u dactota oOpalueHus.
LleHTpOoCTpEMHUTEIILHOE YCKOPEHHUE.

TexHudeckne yCTpOWCTBA M IPAKTHYECKOE NIPUMEHEHHWE: CIUIOMETp, ABUKEHUE CHAPAJNIOB,
LIETIHBIE U pEMEHHBIE IIEpeayn.

Llemoncmpayuu

Mogenb cucteMsl OTCUETA, HIUTFOCTPALIUS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[Tpeobpa3zoBanre ABMXKEHUN € UCIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpOIIEHHOT 0 MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaeHUS.

HampaBnenue CKOpoCTH NpU JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne HepaBHOMEPHOI'O IBUKEHUS C LIEJIBIO ONPEAEIICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEXKIAY NYTSIMH, NPOHAECHHBIMH TEJIOM 3a I0CIIEI0BATEIbHbIE
paBHbIE MPOMEXYTKH BPEMEHHU IPH PAaBHOYCKOPEHHOM JBI)KEHHUU C HAYaJIbHOM CKOPOCTBHIO, paBHOM
HYIIIO.

N3ydeHne ABMKEHUS IapUKa B BSI3KOM JKUJIKOCTH.

N3yueHne ABMKEHUS Teja, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun orHocutenbHOCTH ['amunes. IlepBeiii 3axkoH HproToHa. MHepumanmbHbBIE CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoil 3akoH HploToHa 1u1si MaTepuanbHOU
Touku. Tpernii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsxectd. I[lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoibxkeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPeHHsI CKOJBXKEHHUA W cuja TpeHus nokosa. Koaddumument tpenus. Cuna CONpOTUBICHHS MPHU
JBUKEHUM TeNa B KUAKOCTU WU rase.

[ToctynarenpHO€E 1 BpallaTelbHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TENA.

MoOMEHT Cuiibl OTHOCHUTENBHO OCH BpaieHus. [1nedo cunbl. Y cinoBus paBHOBeCUs: TBEPAOTO Tea.

TexHuueckue ycTpoiCTBA W IPAKTUYECKOE IPUMEHEHHE: MOJIIMIHUKWA, JBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CroxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U aJCHUU.

CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnous paBHOBecHs TBEPAOro Tesa. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

W3ydeHue ABm>keHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIONINX B MPYXUHE U PE3WHOBOM 00pasiie, OT
ux aedopmarum.

HccnenoBanue yclIOBUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

Nmnynsc MarepuanbHOM TOYKM (T€na), CUCTEMbl MaT€pUAIbHBIX To4yeK. VMIynbc cuibl u
M3MEHEHHE UMIyJIbca Tea. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE ABMXKEHUE.

Pa6ora cunibl. MOIIHOCTH CHITBL.

Kunernueckas sHeprust MaTepuaibHOW TOUKU. Teopema 00 U3MEHEHUH KUHETHYECKOM SHEPTHH.

[TorenunanbHasts sHeprus. lloTeHuumanbHas sHeprus ymnpyro JaeOPMUPOBAHHON MPY>KUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnnanbHBIC U HETIOTEHIHMATBHBIE CHIIBI. CBSA3b paOOThI HETIOTEHIIMATBHBIX CHII C HK3MEHEHHEM
MEXAHUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXAaHUYECKOM JHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuuyeckue ycTpoicTBa 1 MPaKTUYECKOe MPUMEHEHHE: BOJOMET, KONED, MPYKUHHBINA MUCTOJIET,
JBUKEHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBHKEHUE.

[Tepexoa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne abCOIIOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOTHI CHJIBI C M3MEHEHHUEM MEXAHWYECKOM PHEepruM Teja Ha HpUMepe
pPacTsKEHUSI PE3UHOBOTO XKIyTa.

Pa3nen 3. MoJsekyasipHasi pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu



OcCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KHHETUYECKOW TEOPUU W WX OMNBITHOE OOOCHOBaHUE.
BpoynoBckoe nBuxenue. Juddysus. Xapakrep IBUKEHUS U B3aUMOICHWCTBUS YaCTHIl BELIECTBA.
Monenu cTpoeHHs ra3oB, )XUIKOCTEH U TBEPABIX TEJ U 00BICHEHUE CBOMCTB BEILIECTBA Ha OCHOBE ITHX
Mozeneil. Macca u pazmepsl mosiekyn. KonudectBo BemectBa. [locrosnnas ABoraipo.

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

Mogens wupeanpHoro ra3a. (OCHOBHOE YypaBHEHHE MOJICKYJISPHO-KUHETUYECKOW TEOpHUU
uAeanbHOro rasa. AOCONIOTHAas TeMIeparypa Kak Mepa CpeAHel KWHETHYECKOW SHEPTrUU TEIIOBOTrO
JIBWKeHUs 4dactul rasza. llkana temneparyp KenpBuna. I'a3oBble 3akoHbl. YpaBHeHHEe MeHpaeneeBa—
Knaneiipona. 3akon [anpTona. M3ompouecchl B HACAIBHOM Tra3e C IMOCTOSHHBIM KOJIHMYECTBOM
BemiecTBa. [’ paduueckoe mpeacTaBaeHne U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuuyeckue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMBITHI, TOKa3bIBAIONINE AUCKPETHOE CTPOCHHE BEMIECTBA, (GoTOrpaduy MOJICKYJT OPTaHUYCCKUX
COCIMHEHU.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbita [lITepha.

OnBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JABICHUS ra3a Ha CTEHKH COCy/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

OrmpezenieHne Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHHUM 00BbEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKY TApaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckas cucteMa. BHYTpeHHsIsT SHEpPTHUsl TEPMOJIUHAMUYECKOM CUCTEMBI U CITOCOOBI
e€ u3menenus. KomnuecTBo TerioTel U paboTta. BHYTpeHHsIS SHEPrusi 0JJHOATOMHOTO WJ€aIbHOTO rasa.
Buasl Temnonepenauu: TEIJIONPOBOJHOCTb, KOHBEKIMS, U3JIyY€HHE. YJIeJIbHas TEIUIOEMKOCTh
BelecTBa. KoauyecTBo TEIIOTHI PpH TEIUIONEpeaaye.

[Tonsitue o0 ammabatHoMm mporecce. [lepBbiii 3akoH TepMmoauHaMuku. [IpuMeHeHue mnepBoro
3aKOHA TEPMOJIMHAMUKH K H3ompoIieccam. ['paduueckas HHTepripeTaus padoThl rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMocTh Mpo1eccoB B MpUPO/IE.

TermoBeie MamuHbl. [IpuHIUTBL JEWCTBUS TeIUIOBBIX MamiuH. [IpeoOpa3oBaHus SHepruu B
TeroBbIX MamuHax. KoagduuueHnt mnonesHoro neictBus TerioBod Mamubbl. [uxn KaphHo u ero
K02 PUITUEHT T0JIE3HOTO IEUCTBHS. DKOJOTUUECKHUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue ycTpoiicTBa M MPAKTUUYECKOE NPUMEHEHHE: JIBUTaTelb BHYTPEHHETO CrOpaHwus,
OBITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

N3menenne BHYTpeHHEH SHEPTHH Tella MPU COBEPIIICHUU PaOOTHI: BEUIET MPOOKH W3 OYTHUIKHU IO
NEHCTBHEM CKaToro BO3JyXa, HarpeBanwe ddupa B JaTyHHOH TpyOke myTEM  TpEeHHUS
(BHI€OIEMOHCTpALIHSA).

W3meHeHne BHYTpEHHEH sHepruu (TeMrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACIIMPEHUIO BO34yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATelNsi BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoovt



[TapooOpa3zoBanue u KoHAeHcauus. Mcmapenue u kumeHue. AOCONIOTHAS M OTHOCUTEIbHAS
BJIQKHOCTh BO3AyXa. HacelmeHHbld mnap. YaenbHas TemIoTa NapooOpa3oBaHUsA. 3aBUCHUMOCTD
TEMIIEPATYPbI KUIICHUS OT J1aBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHble Tena. AHU30TPONHUS CBOWCTB KpPUCTAJLIOB.
Kunkue xpucramisl. CoBpeMeHHble Martepuaibl. IlnaBnenue m kpucrammzanus. YenbHas TEMJIoTa
riaBienus. Cyonumarus.

VYpaBHEeHME TEIIOBOro OanaHca.

TexHHUYECKHE yCTPOMCTBA U IIPAKTHYECKOE IPUMEHEHNE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETD,

TEXHOJIOTHH MOJYy4YEHUSI COBPEMEHHBIX MaTepUaioB, B TOM YKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue npu MoHWKEHHOM JTaBJICHHUH.

Crioco0bl U3MEpEHUs BIKHOCTH.

Halmonenve narpeBaHus U TUIaBJICHUS KPUCTAIUIMYECKOTO BEIIIECTBA.
JleMOHCTpaIus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuKa

Tema 1. dnexmpocmamuxa

OnekTpuzauusi Tela. DJNEKTpUYecKui 3apsan. JlBa Buaa syieKTpuueckux 3apsiaoB. [IpoBonHuku,
JURJIEKTPUKY U TIOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOIO 3apsa.

B3aumoneiictBue 3apsiioB. 3akon Kynmona. ToueuHbI 37I€KTpUUECKHH 3apsif. DIEKTPUUYECKOE
nosie. Hanpsixk€HHOCTH 35iekTpuueckoro nois. [I[puHumn cynepno3uuuu 3eKTpudeckux nonieil. Jlunuum
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJISL.

Pabora cun anekrpocratuyeckoro mnoss. Ilortennuan. Paznocts moreHuumanos. IIpoBonHuku u
JTURJIEKTPUKHU B JIEKTPOCTATUYECKOM MoJie. J(ManekTpuueckas NpoOHUIAeMOCTb.

OnekTpoéMkocTb.  KonaeHcatop.  DIEKTpOEMKOCTh  IIJIOCKOTO  KOHJIEHCATOpa.  DHEprus
3apsKEHHOT0 KOHJIEHCATOopa.

TexHuueckue ycTpoiicTBAa UM  TNPAKTUYECKOE MPHUMEHEHHE: 3JEKTPOCKON, AJIEKTPOMETP,
JJIEKTpOCTaTUYECKas 3allNTa, 3a3€MJIEHHUE 3JIEKTPOnpuOOpOB, KOHAEHCATOP, KOIMMPOBAJIBHBIN anmnapar,
CTPYMHBIN IIPUHTED.

Llemoncmpayuu

VYCTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM ITIOJIE.

DJIEKTpOCTaTUUYECKas 3aIUTa.

JIMdIeKTPUKY B JIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUUIOCKOTO KOHJIEHCATOpa OT IUIOMIAJM TIJIACTHH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHEHCATopa.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

H3mepenue 31eKTpoEMKOCTH KOH/IEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuyeckuit mok. Toku é paznuunvix cpeoax

DNEKTPUUYECKUI TOK. YCJIOBHUSI CYIIECTBOBAaHUS 3JIEKTpUUYEcKOro Toka. Mcrounuku toka. Cuna
ToKa. [IoCTOSIHHBIN TOK.



Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DNEKTpUYECKOe CONPOTUBIIEHHE. YAEIBbHOE CONpPOTHBIEHHE BemecTBa. llocnenoBarenbHoe,
[apaJuIe]IbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOHUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTB 3IEKTPUIECKOTO TOKA.

DNEeKTPOABMKYIIAasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH Oma Ji1sl IOJTHOU
(3aMKHYTOM) 3nekTpruueckoi nenu. Koporkoe 3aMmbikanue.

DNEKTPOHHAs MPOBOAMMOCTh TBEPIABIX METAJUIOB. 3aBUCUMOCTb CONPOTHBIICHHS METAUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuuecKkuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonnynpoBogHuku. CoOCTBEHHAsI U MPUMECHAs! IPOBOAMMOCTH MOJIYNIPOBOIHUKOB. CBolicTBa P—N-
nepexona. [lonynpoBogHUKOBbIE TPUOOPBHI.

DNEKTPUYECKUH TOK B paCTBOpaxX M pacIulaBax JIEKTPOJIUTOB. DJIEKTPOJINTUYECKAS JUCCOLIMALIMS.
DIEKTPOIH3.

OnexkTpuueckuid TOK B ra3ax. (CaMOCTOSTENbHBIH M HECaMOCTOSITENbHBIN pa3psa. MoiHus.
I1na3ma.

TexHHuecKkue YCTpPONCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: aMIIEpMETp, BOJIBTMETP, PEOCTarT,
UCTOYHUKU TOKa, 3JIEKTpOHArpeBaTebHbIC MPUOOPBI, 3JIEKTPOOCBETUTENbHbIE NMPUOOPBI, TEPMOMETP
COIIPOTHBIICHUS, BAaKYyMHBIH JHOJA, TEPMHCTOPBI M (POTOPE3UCTOPHI, IMOTYNPOBOJAHUKOBBIA JHO,
rajibBaHHKa.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCUMOCTb CONPOTHUBIICHUS [WJINHAPUYECKUX MPOBOJIHUKOB OT JUIMHBI, IUIOIIAIU TONEPEYHOrO
CEYEHHUs U MaTepuaia.

CMelaHHOE COEIMHEHHUE POBOIHUKOB.

[Tpsimoe n3MepeHue IEKTPOABHKYILEN cuilbl. KOpOTKOE 3aMBIKaHHE TaJbBaHUYECKOIO DJIEMEHTA
U OLIEHKA BHYTPEHHET 0 CONPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

N3mepeHne 21IeKTpOABUKYIIEH CHUIIbI MCTOYHMKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Hab6monenue anexrpomnusa.

MexnpeamMeTHblie CBSI3H

N3yuenne kypca ¢usukn ©6a3oBoro ypoBHs B 10 Kimacce ocymiecTBiseTcss ¢ y4ETom
coJiepKaTeNbHBIX MEXIPEIMETHBIX CBs3€H ¢ KypcamMM MaTeMaTHKH, OMOJOTMM, XUMHH, reorpapuu u
TE€XHOJIOTHH.

Mesicnpeomemnvie nouamusi, CB3aHHbIE C W3YYEHHEM METOJIOB HAyYHOTO MO3HAHHUS: SIBJICHUE,
Hay4HbIM (akT, rumnoresa, (¢uU3nMUeckas BEIUYMHA, 3aKOH, TEOpHs, HaAOIIOAEHUE, HKCIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuka: pelieHue CUCTEMbl YpaBHEHMH, TuHelHas (yHKIus, nmapaboja, runepbona, ux
rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPBI U MX MIPOEKIIMH HAa OCH KOOPAMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: Mexanuyeckoe JABMKEHHE B KHUBOW mpupoze, Auddy3us, ocMoc, TeII000MEeH >KHUBbIX
OpPraHu3MOB (BUbI TEIJIONEPEAAYH, TEINIOBOE PABHOBECHUE), DIIEKTPUUYECKHE SBJICHUS B )KMBOH MPHUPOJIE.



Xumus: IHUCKPETHOE CTPOCHHME BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBaA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJN, XKUAKOCTEHM M ra3oB, JIEKTPUYECKUE CBOMCTBA
METAJIJIOB, MIEKTPOJINTUYECKAs IUCCOLMALINS, TAJIbBAHUKA.

TI'eoepaghus: BaxxHOCTh BO3lyXa, BETPbI, 6apOMeTp, TEPMOMETP.

Texnonocusn: TpeoOpa3oOBaHUE JBHKCHMH C HCIOJIb30BAHUEM MEXAHU3MOB, YUYET TpEHUSA B
TEXHMKE, MMOIINUITHUKN, UCIIOJIb30BaHNE 3aKOHA COXPAHEHUs MMITYJIbCAa B TEXHHUKE (pakera, BOJAOMET U
JpyTue), ABUraTeilb BHYTPEHHEr0 CropaHus, napoBas TypOHHA, ObITOBOW XOJOAMIBHUK, KOHIULIUOHED,
TE€XHOJIOTHH IOJy4YEHHUs] COBPEMEHHBIX MAaTEpPUAIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH,
ANIEKTPOCTATUYECKasl  3alllUTa, 3a3eMJICHHE 3JIEKTPOIpPUOOpPOB, KCEPOKC, CTPYHHBII IpHHTEP,
3IIEKTPOHArpeBaTeIbHbIE TPUOOPHI, TEKTPOOCBETUTEIbHBIE TPUOOPHI, raJIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA

[TocTostHHbIE MarHuThl. B3anMopneicTBHE MOCTOSIHHBIX MarHuToB. MarHuTHoe mnoje. Bekrop
MarHuTHOM MHAYKUMH. [IpuHUUMI Cynepno3uliMM MarHUTHBIX Tosied. JIMHUM MarHUTHOW WHIYKIUU.
KapTuHa nuHMil MarHUTHOM MHIYKIIUY TOJIS1 IOCTOSIHHBIX MarHUTOB.

MarnuTtHOe 1mojie TPOBOJHUKA ¢ TOKOM. KapTuHa JMHUI MHAYKIIMH MAarHUTHOTO TIOJISI JITTHHHOTO
IpsIMOTO MPOBOJHHMKA M 3aMKHYTOT'O KOJBLEBOIO IMPOBOJHMKA, KaTymKW ¢ TOokoM. OmbIT Dpcrena.
B3anmopeiicTBre MPOBOIHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuna Jlopenna, e€ mMonysib W HampaBieHHe. JIBHKEHUE 3apsHKEHHOM YacTHII B OJHOPOIHOM
MarHuTHOM moJjie. Pabora cuisl Jlopenna.

SlBneHne  snekTpoMarHUTHOM  MHAYKIMU. [loTOK  BekTOpa  MarHUTHOM  MHAYKILIMH.
DNEKTPOABMKYILAsA CUJIa UHAYKIMU. 3aKOH 3JIEKTpOMarauTHo nuaykuuu dapazes.

BuxpeBoe anexTpudeckoe moje. IIeKTPOABIKYIIAs CHUIa UHIAYKIIMK B TIPOBOJHUKE, TBIKYIIIEMCS
MOCTYIATEIHbHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

IIpaBumno Jlenna.

NHayKTUBHOCTD. fIBI€HNE CAMOMHIYKLIMH. DIIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TIOJISI KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue  ycTpoiicTBA M NPaKTUYECKOE  NPUMEHEHUE:  MOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YaCTHUL], MHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIUY MarHUTHOTO TOJIS.

B3auMozeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuta Amrepa.

[ericrBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHuTHOM MHIYKIUU.

ITpaBuio Jlenna.

3aBUCHMOCTD AJIEKTPOJIBIDKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUSI MAaTHUTHOTO TTOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3yueHne MarHuTHOTO NOJIsI KaTYIIKH C TOKOM.



I/ICCJIGI[OBaHI/IC I[QFICTBHH MOCTOAHHOI'O MarouTa Ha paMKy € TOKOM.
I/ICCJIGI[OBaHI/IC SBJICHHUA BHGKTpOMaFHHTHOﬁ HWHAYKIU.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumMHble KOJ1€0AHU

KonebarenbHass cucrema. CBoOoaHBIE MexaHHUYECKHe Konebanusa. [ 'apMoHuYeckue KoieOaHus.
[Tepuon, wacrora, ammiutyna u ¢asa konedanuid. [IpyKuHHBI MasSTHHK. MaTeMaTUYeCKU MasTHUK.
VYpaBHeHHE rapMOHUYecKUX KojeOaHuil. [IpeBpalenre s3Hepruu npu rapMOHUYECKUX KOJIeOaHUSX.

KonebarenbHpiii  koHTYp. CBOOOAHBIE  JIEKTPOMAarHUTHbIE  KOJEOaHUS B MJI€AIBHOM
K0JIEOATEIbHOM KOHTYpE. AHAJOTHS MEXIYy MEXaHHMYECKUMH U 3JIEKTPOMAarHUTHBIMU KOJEOAHHSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTUU B HJICATbHOM K0JIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aryxaloUmMx KoseOaHUsAX. BbIHyXJI€HHbIE MeXaHHMYeCKue KoJeOaHus.
Pe3onanc. Beiny1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[lepemennbiii Tok. CHHYCOMAAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOIO TOKa.
AMIUTMTYAHOE U IeHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA M HATIPSKEHMUSI.

Tpancpopmarop. IIpomsBoactBo, mnepenaua U HOTpeOIEHUE  INEKTPUUECKOW  SHEPrUM.
DKOJIOTUYECKUE PUCKH TPU TPOU3BOJICTBE MIEKTPO3HEpIrun. KynbTypa UCIOIb30BaHUS MIEKTPOIHEPTUN
B [IOBCEJJTHEBHOM KU3HH.

TexHu4eckue yCTpoOMCTBAa M IPAKTUYECKOE INPUMEHEHHME: DJJIEKTPUYECKUHA 3BOHOK, T'€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUU IEKTponepeay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJeOAaTeIbHOW CHUCTEMBbl (NPYKUHHBIM WJIM MaTeMaTHYEeCKHUM
MasITHUK).

HaGnronenue 3atyxarommx KojaeOaHuii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUI.

Hab6monenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcuusutorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HaNPSKEHUS OT BPEMEHM) JUISl SJIEKTPOMArHUTHBIX
KoJIeOaHuH.

Pe3onanc mnpu mocinenoBaTeNTbHOM COEAMHEHWH PE3UCTOpa, KATYHIIKW WHIAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCHMOCTH TIEpUO/Ia MaJIbIX KoeOaHUM Ipy3a Ha HUTH OT JJIUHBI HUTU U MacChl
rpysa.

HccnenoBanne NMEPEMEHHOTO TOKAa B LIENIHM M3 IOCIENOBATEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

MexaHnnueckue BOJIHBI, yclioBusi pacnpoctpaHeHus. [lepumon. CKopocTh pacnpocTpaHeHHs] U
JuinHa BoJIHBL. [lonepeunsie u mpoaosbHbIe BONMHBL MHTEepdepennns u qudpakiiys MeXaHHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJIHBI. YCJIOBUS M3JIY4YeHHs] JJIEKTPOMAarHWTHBIX BOJH. B3aumuas
opueHTanus BektopoB E, B, V B snexkrpomarHuTHON BojHe. CBONCTBa 3JIEKTPOMATHUTHBIX BOJIH:
OTpakeHue, MpesioMIIeHue, noispu3anus, Audpakuus, nareppeperuus. CKOpocTh 3IEKTPOMAarHUTHBIX
BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpuMeHeHe 3IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpyHIMIIBI pagUOCBA3U U TeACBUACHUA. Pagronokanmys.



DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue ycTpocTBa M IPAKTUUYECKOE IPUMEHEHHME: MY3bIKAJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasl JMArHOCTUKA B TEXHUKE U MEAMIIMHE, pajap, paJiuonpuéMHUK, TEJIEBU30D, aHTCHHA,
tenedon, CBU-nieusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue orpaskeHus U NpeioMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKHX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAON M YaCTOTOM KOJIEOaHUIA.

HccnenoBanre CBOWCTB 3JEKTPOMAarHUTHBIX BOJH: OTpaXEHHE, MpPeIOMIICHUE, MOJspU3anus,
mudpaknus, nHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas onrtuka. [IpsmMonuHeitHOe pacrpocTpaHeHHe CBeTa B OJHOPOAHOH cpexe. Jlydu
cBeta. TouyeyHbIli HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbBI OTpaskeHus cBeTa. [locTpoeHne n3o0paskeHuit B IIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3akoHBI TPEJIOMJICHUSI CBeTa. AOCOIIOTHBINM TOKa3aTelb IPEIIOMIICHUSI.
[Tonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yroi ojaHoro BHyTPEHHETO OTPaKeHUS.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.

Cobuparonue U pacceuBaroniye JuH3bL. ToHKas nuH3a. DOKYCHOE PACCTOSHUE U ONTHUYECKas
cwia TOHKOW nuH3bI. [locTpoeHue M300pakeHU B COOMPAIONINX M paccerBaOIMUX JuH3aX. DopMyia
TOHKOM JIMH3EI. Y BEeJIMUCHHE, TaBacMOe JTHH30M.

[Tpenensl NPUMEHUMOCTH T€OMETPUYECKOM ONTHKH.

BonnoBas ontuka. MHtepdepenuus cBera. KorepeHTHble HCTOUYHHMKU. YCIIOBHs HaOIIONEHUS
MakCHMyMOB M MHHHUMYMOB B HHTEP(PEPEHLMOHHONW KAapTHUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Hudpakuus cera. udpaxkinuonHas pemérka. YciaoBue HabMOeHNs TI1aBHBIX MAKCUMYMOB TPH
1a/IeHU MOHOXPOMAaTHUYECKOT0 CBeTa Ha TU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoWCTBa U MpPaKTHYECKOE MPUMEHEHHE: OuKH, Jymna, (oToamnmapar,
NPOEKIMOHHBIN anmnapaT, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, IU(PAKIMOHHAs peHETKa,
HOJIIPON L.

Jlemoncmpayuu

[TpstmonuHetHOe pacipocTpaHeHHe, OTpakeHUe U MperoMieHre ceeta. OnTudeckue npruoopsl.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

HccnenoBanue CBOWCTB N300paKEHUHN B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHiinm crera.

Habmonenue nugpakiuu cera.

Habmonenue nucnepcun cBeta.

[Tonydenue criekTpa ¢ HOMOIIBIO MPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue nokaszaresns NpeaoMIICHHS CTEKIIa.

HccnenoBanue CBOMCTB M300payKeHUM B JIMH3aX.



HabGmronenue aucrnepcuu cBera.

Pa3znen 6. OcHOBBI cnenuaabHOMI TEOPUHA OTHOCUTEJIBHOCTH

['paHunpl TPUMEHUMOCTH  KJIACCMUECKOW MeXaHukHu. IlocTynaTel cHenualbHOW — TEOPHH
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTh MOAYJISl CKOPOCTH CBETa B BaKyyMe, NMPUHIUI OTHOCHUTEIBHOCTH
OHHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIIEHUE JJIUHBI.

DHEprusi U UMITYJIbC PEISATUBUCTCKOM YaCTHIIBI.

CBs13b MaccChI ¢ 3Hepr1/1e171 H UMITYJIbCOM peHﬂTHBHCTCKOﬁ qaCTHUIIbI. BHGPFI/IH ITOKOA.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. dnemenmuol K6aHMOEOU ONMUKU

®otonbl. Popmyina [Inanka cBsi3u 3Hepruu PoToHa € €ro YacTOTOH. DHEPrus U UMIYJbC (POTOHA.

OtkpeiTe U uccnenoanue Qoroddpdexra. Onbitel A. I'. CromeroBa. 3akonsl ¢oTodddexra.
VYpaBuenue DitnmreiiHa i porodddexra. «KpacHas rpanuna» Gororddexra.

JaBnenue cera. Onbitel [1. H. JIeOenena.

XuMHUYECKOe JieicTBUE CBETA.

TexHUYecKne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: (PoTorneMeHT, (OTONATINK, COTHEUHAS
OaTapest, CBeTOIUO/I.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.

Cseroauo.

Conneunas Oarapes.
Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopaa no paccesHuto o -yactuil. IlnmanerapHas monenb
atoma. [loctynatel bopa. M3nyuenne u normiomeHrue GOTOHOB MPH MEPEXOe aToMa C OJHOTO YPOBHS
SHEepruu Ha apyroi. Buasl cnextpoB. CriekTp ypOBHEW SHEPrUM aToMa BOJOPO/Ia.

BonnoBsele cBolicTBa yactull. BosHel 1e bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaan3M.

CHoOHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

TexHuueckue ycTpoicTBa M MPaKTHUYECKOE NMPUMEHEHHE: CHEKTPAJIbHBIM aHaIu3 (CIEKTPOCKOIN),
Ja3ep, KBAaHTOBBI KOMITBIOTED.

Llemoncmpayuu

Monens onsita Pezepdopaa.

OrnpeneneHne JUIMHBI BOJIHBI Jla3epa.

Habmioienue nuHenvaTbiX CeKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

Hab6nronenue nmuHEHYaToro criekrpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTHI, JOKa3bIBAIOIINE CJIOKHOCTb CTpOeHus snapa. OTKpbITHE paguOaKTHUBHOCTH.
OmnsiTel Pezepdopna mo onpeneneHnio cocTaBa paJlnoakTUBHOTO u3inydeHus. CBoiictBa anbgda-, Oera-,

ramMma-u3iydeHus. BiausHue paaroakTHBHOCTH HA KUBbIE OPTraHU3MBI.

OtkpriTHEe npoToHA U HelTpoHa. HykinonHas monens snapa ['eitsendepra—Banenko. 3apsa sapa.
MaccoBoe uncio sapa. M3oromnsl.

Anbda-pacnaa. ONEKTPOHHBIM W TO3UTPOHHBINM Oera-pacman. ['amma-uznyueHue.
PaAMOaKTUBHOIO pacnaja.

3akoH



DHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JleekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

Snepubiii peaktop. Tepmosinepublii cuHTe3. [IpoOiieMbl W TEPCHIEKTUBBI SACPHONW DHEPTETHUKH.
DKOJIOTMYECKUE aCIIEKThI IAEPHONU SHEPTETUKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuueckue ycTpoicTBa U MPAKTUUYECKOE IPUMEHEHHE: T03UMETpP, KaMepa BuiibcoHa, siaepHbIi
peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOLUX YACTHUII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oranel pa3BUTHA acTpoHOMHUH. [IprKinanHOEe 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUM.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKCHHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTuBHOCTh. Mctounuk sHeprun ConHua u 3BE37. 3BE3bI, UX OCHOBHBIE
XapakTepuCTUKU. JluarpamMmma  «CHEKTpaJlbHBIM  KJIacC —  CBETUMOCTb».  3BE3Jbl  IVIABHOM
IIOCJIEZI0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTbY ISl 3BE3] IVIABHOW IMOCIIEI0BATEIBHOCTH.
Buyrpennee crpoenue 38€311. CoBpeMEHHbIE MTPEACTABICHUS O IPOUCXOKAECHUN U 3BoItoLMU CoHIa U
3BE3/. DTanbl )KU3HU 3BE3 .

Mneunsiii IIyte — nHama [Manmaktuka. Ilomoxenne u nBukeHue ConHua B [MamakTtuke. Tumbl
rajJlakTUK. PagnoranakTiky v kBazapsl. YEpHbIE NBIPHI B siIpax raJlakTHK.

Bcenennas. Pacmupenune Beenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopust bonbiioro
B3pbIBA. PEMKTOBOE M3IIydeHHeE.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habmronennss HEBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAaHHUEM KOMIIBIOTEPHBIX NPUIOKEHUN IS
OTIpeieNIeHus TOJI0KEHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JlaTy: OCHOBHBIE co3Be3usi CeBepHOro
NOJIyLIApHsl U IPKUE 3BE3MBI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro ITyTu.

O0o01maromniee NoBTOpPEeHNE

Ponb pu3uku M acTpOHOMHUU B 3KOHOMUYECKOH, TEXHOJOTMYECKOW, COLMAIBHOW M 3THYECKOM
cepax IeATENTbHOCTH 4YeJIOBEKa, pPOJib M MECTO (PU3MKHM M aCTPOHOMHMHM B COBPEMEHHOW Hay4dHOMH
KapTHHE MHpa, poib (pusmveckoir Teopuu B (HOPMUPOBAHMU IPEACTABICHUN O (U3MUECKON KapTHHE
MUpa, MecTOo (U3NYEeCKOW KapTUHBI MHpa B OOLIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAy4HBIX
IPEJICTaBICHUN O IPUPOJE.

Me:xnpeamerHbie CBA3H

U3yuyenne kypca ¢usuku OazoBoro ypoBHsS B 11 Kiacce ocyuiecTBisercs ¢ y4€TOM
COJIepKaTeNNbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHWKH, OMOJIOTHMH, XUMHUH, reorpapuu u
TE€XHOJIOTHH.

Mescnpeomemnusie noHamus, CBSI3aHHbIE C U3yYEHHEM METOJOB HAYYHOTO MO3HAHMS: SIBICHHE,
Hay4yHbI (akT, TUMoTe3a, (Qu3uyeckas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, DSKCIIEPHMEHT,
MOJIEIMPOBAaHUE, MOAEIb, U3MEPEHHUE.



Mamemamuxa: pelieHHe CUCTEMBbl YpaBHEHHUH, TPUTOHOMETpUUECKUE (PYHKIIUHN: CUHYC, KOCUHYC,
TAQHI'€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M MX IPOEKLUUU Ha OCH
KOOpJIMHAT, CJIO)KEHHE BEKTOPOB, IPOU3BOIHBIE JIIEMEHTAPHbIX (YHKLUUH, MPU3HAKK MOAOOMS
TPEYroJbHUKOB, ONpe/ieeHne oAU IOCKUX GUryp u oobéma Tel.

buonoeusn: snexTpuyeckue SBICHHUS B KHBOW MpPHUpOJE, KojeOaTelbHbIC IBIKEHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU MPUPOAE, ACUCTBUE palalliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOGHHE aTOMOB U MOJIEKYJ, KPUCTAJJIMUECKasi CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBI
00pa30BaHus KPUCTAUIMYECKOHN PeIIETKHU, CIEKTPATIbHBIN aHAIN3.

l'eoepaghus: wmarHuTHBIE TOMIOCa 3€MJIM, 3aJ€KM MAarHUTHBIX pPyA, (OTOChEMKAa 3eMHOMU
IIOBEPXHOCTH, NPECKA3aHUE 3eMIIETPSACEHUM.

Texnonocusa: JWMHUM 3JEKTpoliepead, TIE€HEpaTop IMEPEeMEHHOr0 TOKa, 3JEKTPOJBUIATEINb,
UHAYKIHOHHAs IIedb, pajgap, paJuolNpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
IPOEKLIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yuyeOHoro npeamera «®Pu3nka» Ha ypoBHE cpelHero oouiero oopaszoBaHus (06a30BbIif
ypOBeHI)) JOJIDKHO 00ecneunThb AOCTHKCHUC CICAYIOIHNX JIMYHOCTHBIX, METAIPCAMETHBIX U ITPEAMCTHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEGHUs yuyeOHoro mnpeamera «®Pusnka» AOIKHBI OTpaXkaTh
FOTOBHOCTb M CIIOCOOHOCTh OO0YyYaromMXcsi PYKOBOACTBOBATHCA C(OPMUPOBAHHOM BHYTpPEHHEU
NO3UIMEH JINYHOCTH, CHUCTEMOM IEHHOCTHBIX OpPUEHTAlMii, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOLMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO OOIIECTBa, pPACHIMPEHHE KU3HEHHOTO
OIbITa W OIbITA AEATEIBHOCTH B IIPOLIECCE pPEAM3aLUU OCHOBHBIX HAIPaBICHUN BOCIUTATEIILHOU
JEATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaKaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh T'PAXKAAHCKOM MO3MLMHU OOYYaroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJileHa POCCUICKOro 00IeCcTBa;

OPUHIATHE  TPAJULMOHHBIX  OOIIEYENOBEYECKUX TIYMAaHUCTHYECKMX M JIEMOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIETENBHOCTh B HMHTEpecax TIpa)JIaHCKOro oOIIecTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHu3altu;

YMEHHE B3aMMOJIEWCTBOBATh C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBHM C MX (PYHKIHSIMH U
Ha3HA4YCHHEM;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) NAaTPHOTHYECKOTO BOCITUTAHUS

c(hOpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYIAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM POCCHUHCKHX YUYEHBIX B
001acTH PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;



CIIOCOOHOCTh OILIGHWBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIE B ACSITEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOHYMUBOTO Oy TyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYas JCTETUKY HAyYHOTO TBOPYECTBA, NPHUCYIIETO
¢du3uueckoil Hayke;

5) TPy10BOr0 BOCIIMTAHMS

UHTEpEC K pa3iuyHbIM cdepam NMpodecCHOHANTBHON NEATETbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(GU3UKOI U TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oymyliel mpodeccuu U peaan30BbIBATh
COOCTBEHHBIC KU3HEHHBIC TITAHBI;

FOTOBHOCTb U CIHOCOOHOCTH K OOpa3oBaHMIO U C€aMOOOpPa3OBaHHIO B 00JacTH (QU3MKU Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUA:

C()OPMUPOBAHHOCTh ~ JKOJIOTUYECKOW  KYyJAbTYpPhI, OCO3HAHHE  IJIOOAIBHOTO  Xapakrepa
9KOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHWE M OCYIIECTBIICHUE JCHCTBUH B OKPYKAIOUICH Cpelie HAa OCHOBE 3HAHHUS IICICH
YCTOMYUBOTO PA3BUTHS YEJIOBEUCCTBA;

paclIMpeHue OmbITa JEATEIHPHOCTH 3KOJOTHYCCKOW HANPABICHHOCTH HAa OCHOBE HMECIOIIMXCS
3HaHU# 110 pusHKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

Cc(OPMHUPOBAHHOCTh MHUPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢uznyecKoil HayKu;

OCO3HAHME IIEHHOCTH HAyYHOHW JEATEIhbHOCTH, TOTOBHOCTh B IpOIECCe H3Y4YeHUsS (HU3UKU
OCYIIECTBIISTH IPOEKTHYIO M UCCIIEIOBATENBCKYIO IESTENbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI
IMo3HaBaTeIbHbIE YHHBEPCAJbHBbIE YUeOHbIE AelicTBUS
ba3zoBble Jlornyeckue 1eMcTBUA:
caMoOCTOSITeNNbHO  (hopMynupoBaTh W aKTyaldM3UpOBaTh MpoOIeMy, paccMaTpuBarh €€
BCECTOPOHHE;
OTIPEICIIATH SN e TSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTEPUH UX JTIOCTHIKCHUS,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEUYMA B paCCMATPHBACMBIX (1)I/I3I/I‘-ICCKI/IX SBJICHUAX
pa3pabaTeiBaTh IUIaH pEIICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a HWMEIOIUXCS MaTepUalbHBIX U
HEMaTepUATbHBIX PECYPCOB;
BHOCHUTBb KOPPEKTHUBLI B JACATCIbHOCTE, OHCHHUBATh COOTBETCTBUC PE3YIIBTATOB LECIISAM, OLICHUBATD
PUCKHU HOCHG}ICTBI/Iﬁ ACATCIIBbHOCTH,
KOOPJAMHHUPOBATh W  BBINONHATH pabOTy B  YCIHOBHSX peajbHOr0, BHPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
Ppa3BUBAaTH KPCATHUBHOC MBIINIJIICHHUE IIPU PCIICHHUH JKU3HCHHBIX HpO6J’I€M.
Ba3oBble nccienoBareibcKue 1eCTBUS:
BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI M METOIaMU (PU3MUYECKON HAYKH;
BJIQ/ICTh HABBIKAMHU y4eOHO-UCCIIEOBATENLCKON U MPOEKTHOM NIEATENHHOCTH B 00MacTH (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY METOJOB PEIIeHHUS 3a1ad (hPU3UIeCKOTro
COZACpIKaHNA, IPUMCHCHUIO PA3JIMYHBIX METOJOB ITO3HAHUA,
BIQJIETh BUJAMH JESATEIBHOCTH IO TIOJIYYCHHIO HOBOTO 3HAHHUS, €ro HHTEPIpeTaIuH,
npeoOpa3oBaHUIO0 M MPHUMEHEHHIO B Pa3IMYHBIX yYEOHBIX CHTYalUsAX, B TOM YHCJIE MPU CO3JaHUH
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3NKH;



BBIABJIATE MMPUYUHHO-CIICACTBCHHBIC CBA3U W AKTYAJIM3UPOBATH 3aAa4dy, BbIABUTATb THUIIOTC3Y eé
pelICHUA, HAXOAUTb ApPTYMCHTBI JIg JOKa3aTCJIIbCTBA CBOUX YTBep)I(IIeHHfI, 3a1aBaTb MNapaMCTpbl U
KPUTEPUU PELICHHUS;

AHAJIM3UPOBATh IOJYyYEHHbIE B XOJI€ PELICHUsS 3aJaud pe3yJbTaThl, KPUTUUYECKH OLIEHUBATh UX
AOCTOBCPHOCTD, IPOTHO3UPOBATHL UBMCHCHHUC B HOBBIX YCIIOBUSAX,

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00Pa30BaTEIbHON IEATEIBLHOCTH, B TOM YHCIIE
Py U3y4eHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMCTh IIEPCHOCUTH 3HAHUA 10 (1)I/I3I/IK6 B IIPAKTUYCCKYIO 00J1aCTh KHU3HCACATCIIbHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJI€H, MPeJlaraTh OPUTHHANbHbIE MTOAXOAbl U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 3a]]a4H, JONYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Padora ¢ unpopmanmeii:

BJIAACTb HABBIKAMH ITOJIYYCHUA I/IH(l)OpMaIII/II/I (1)I/I3I/II-IGCKOFO COACPIKaHUA N3 MCTOYHHUKOB PA3HBIX
TUTIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IOWCK, aHaliW3, CHCTEMAaTH3alMI0 U HWHTEPIPETALUIO
uH(pOpMaIIUU PAa3INYHBIX BUIOB U (JOPM MPEACTABICHUS;

OILICHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

HCIIOJIB30BAaTh CPEACTBA I/IH(bOpMaHI/IOHHI)IX N KOMMYHUKAIITMOHHBIX TEXHOJIOTHUHA B pelICHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3AI[MOHHBIX 3aJa4 C CcoOJoeHueM TpeOoBaHUMI
SPrOHOMHUKH, TEXHHKH OE30MaCHOCTH, TUTUEHBI, PECypcOCOEpeKeHUs, IPABOBbIX U ITUYECKUX HOPM,
HOpM MH(GOPMAITMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI ()U3UYECKOTO COAEPIKaHUS B pas3iuyHbIX (hopMaTax C y4€TOM Ha3HAUYCHUS
UH(POPMALIUH U LIEJIEBOH ayTUTOPHH, BEIOMpAsi ONTUMAIBHYIO ()OPMY IPEACTABICHUS U BU3yaTH3aIHH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISATh O0IIEHNE HAa YpOoKaxX (PU3UKH ¥ BO BHEYPOUHOH JACSATEIHHOCTH,

pacro3HaBaTh MPEANOCHUIKH KOHMIUKTHBIX CUTYallMi U CMITYaTh KOH(DIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3pEHUS C UCIIOJIb30BAHUEM SA3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAIbHON pabOTHI,

BBHIOMPATh TEMATHKy M METOJbI COBMECTHBIX JEHCTBUM C Y4E€TOM OOIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh L€ COBMECTHOMW JEATEIBbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JEHUCTBUS I10
€€ JIOCTHMIKEHMIO: COCTAaBIATH IUIAH JIEWCTBUM, pACHpPENesATh POJIM C y4ETOM MHEHUH YYaCTHUKOB,
00CyXJaTh pe3ybTaThl COBMECTHOM paboTHI;

OIICHWBATh KAauyeCTBO CBOETO BKJIAJa W KaXJOTO0 yYaCTHHKA KOMaHABl B OOIIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLEHMBATh WJAEU C TO3UIMU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh MO3UTUBHOE CTPATETUYECKOE IMOBEAECHHUE B PA3JIMYHBIX CUTyallUaX, MPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranuszaunms:
CaMOCTOSITENIbHO ~OCYIICCTBJISITH  TTO3HABATENIBHYIO JCATENHHOCTh B o0nacT  (U3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOATENIBHO COCTAaBJITh IUIAH PEMIEHUS PACUYETHBIX M KA4YECTBEHHBIX 3aJay, IUIaH
BBITIOJTHEHHSI TIPAKTHUYECKON PabOTHI C yU4ETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
NPEANOYTEHU;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacmupsaTh paMKH y9eOHOTO MPeMeTa Ha OCHOBE JIMYHBIX MPEAMOYTCHUN;

JIeNIaTh OCO3HAHHEIN BHIOOP, apTyMEHTHPOBATH €0, OpaTh Ha ceOsi OTBETCTBEHHOCTH 32 PEIICHHCE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO JPYAULUU B 00JacTH (U3MUKH, IMOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBINH YPOBEHb.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HABBIKAMM T103HABATEIBHOM pe(IeKCMM KaK OCO3HAHHUS COBEPIIAEMBIX JEUCTBUH U
MBICJIUTEIbHBIX IPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYallud, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATE Ce0sl, TOHMMAsi CBOM HEIOCTATKHU M JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIA3E PE3YIIbTATOB JIESITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npouiecce HOCTHKEHNS TUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS IPOrpaMMBI 110 (U3UKE JIJIs1 YPOBHSA
cpenHero oOmiero oOpa3oBaHHS y OOYYAOIIMXCS COBEPIICHCTBYETCS IMOLMOHAIBHBIA HHTEJUICKT,
MpeAnoaararoni chopMUpOBAHHOCTS:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIOCOOHOCTh OHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE, BUACTD
HaTpaBIIEHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIBLHOU c(hephl, ObITH YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MNPUHHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJICHUE, CIIOCOOHOCTh aIalITUPOBATHCSA K AMOIIMOHAILHBIM U3MEHEHUSIM U TIPOSIBIISATH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKIIFOYAIOLIEH CTPEMIICHHUE K JTOCTHKECHHUIO LIENU U YCIIEXY, ONTUMM3M,
WHHIIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEW;

HMIIATUH, BKJIFOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE NPYTUX, YUYUTHIBAThH
€ro MpU OCYIIECTBIEHUU OOIIEHUS, CHOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOUICHHS C JIPYTHUMH
JIIOJTEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3periaTh KOHMIUKTHL.

NPEAMETHBIE PE3YJIBTATHI

K xoniy oOyuenusi B 10 Kkjacce nmpeMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXaTh
c(OPMHUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHHI:

JEMOHCTPUPOBATh HAa MIPpUMEpax pojib U MeCTO GU3UKHU B (HOPMHUPOBAHUM COBPEMEHHOM Hay4dHOMU
KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHKHM M TEXHOJIOTHH, B NPAKTUYECKON AESITEIBHOCTU
JIIOIEH;

VUUTHIBATh TPAHUIIBl MPUMEHEHHsS] M3YUEHHBIX (U3MUECKUX MOJENeil: MaTepuanbHas TOYKa,
WHEpIMaIbHasl CUCTeMa OTCUéTa, abCOMIOTHO TBEPAOE TENO, UACATBHBINA ra3, MOJEIU CTPOCHUS Ta3oB,
KUAKOCTEN U TBEPJBIX TEJl, TOUSUHBIN AIMEKTPUUYECKUH 3apsijl IPH pelieHnn (PU3NUeCcKUX 3a1ad;

pacmo3HaBaTh (Qu3MYECKHe sIBICHUS (IIPOIECCH) U OOBSICHITh UX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOpUU CTPOEHHUS BEIIECTBA U DSJEKTPOAMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE NIBI)KEHHE, CBOOOHOE TaJCHHE TEN, JBM)KCHHE IO OKPYKHOCTH,



UHepIHs, B3auMoeicTBre Tell, 1 dy3us, OpoyHOBCKOE ABMKEHHE, CTPOCHUE JKUIKOCTEH M TBEPIBIX
TN, U3MEHEHHE 0o0b&Ma Ten MpH HarpeBaHuu (OXJAKICHUHU), TEIJIOBOE paBHOBECHE, HCIApEHHE,
KOHJCHCALlUs, IUIABJICHUE, KPUCTAJUIM3ALUs, KUIICHNE, BIIAYKHOCTh BO3/1yXa, MOBBIIICHNE aBICHUS rasa
IIPU €r0 HarpEBaHHUHU B 3aKPBITOM COCYJE, CBSI3b MEKIYy IIapaMeTpaMM COCTOSIHUSA ra3za B M30IIpoLeccax,
JIEKTPU3aLUA TEN, B3aUMOJEHCTBUE 3aps10B;

OIKCBHIBATh MEXAHMUYECKOE JBI)KEHUE, WCHOJB3Yys (DU3MYECKUE BEIUYMHBL: KOOpDAMWHATA, MYTh,
IIEpEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJla, MMILYJIbC Tella, KUHETHYECKas DSHEprusd,
NOTEHIMAJIbHAs YHEPIUs, MeXaHUUYecKas paboTa, MEXaHU4YeCcKasl MOIHOCTh; IPU OIUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYMH, MX OOO3HAUCHHS M EIUHHIIbI, HAXOIHUTb
(opMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU;

OIUCBIBATh M3y4YCHHbIE TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBIE SIBICHUS, UCHOJBb3Yd (hU3HUYECKHE
BEJIMYMHBI: JABJICHHUE TIa3a, TEMIIEpaTypa, CPEIHsAs KHUHETUYECKas DHEPIHs XaOTUYECKOTO IBUXKCHHUS
MOJIEKYJI, CPEAHEKBAAPATUYHASI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPrusl, paboTa
raza, K03(Q(GUIUEHT TOJIE3HOTO JeHCTBUS TEIUIOBOTO JIBUTATENs; IPU OMUCAHUU MPABHIBHO TPAKTOBATh
(Gu3n4ecKuil CMBICI MCIIOJB3YEMbIX BEJIWYMH, MX OOO3HAYEHHUS M E€IUHMLBI, HaXOIUTh (HOpMYIIbI,
CBSI3bIBAIOILME JTAHHYIO (PU3NYECKYIO BEJIMYHUHY C APYTMMHU BEITUYHHAM;

ONMCHIBATh M3Y4YCHHBIC DJIEKTPUYECKHE CBOMCTBA BEIIECTBA M  JJIEKTPUUECKUE SIBICHHUS
(mpouecchbl), UCHONB3YS (U3UYECKHUE BEIMYMHBL: D3JIEKTPUUECKUN 3apsil, JJIEKTPUUYECKOE TOJe,
HANpsDKEHHOCTh TOJIS, NOTEHLHMAN, Pa3HOCTh IMOTEHLMAJIOB; IPHU ONUCAHUU NPABHIBHO TPAKTOBATH
(GU3M4ecKuil CMBICI HCHOJIb3YEMBIX BEIMYMH, UX OOO3HAYEHMS W EIMHHULBL, YKa3blBaTh (DOPMYIIBL,
CBSI3bIBAIOILME JTAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMU BETUUMHAMU;

aHATM3UPOBATh (PU3NUECKHUE MPOLIECCHI U SBJICHUS, UCIIONIB3YS (PU3UIECKUE 3aKOHBI U TIPUHIIUTIB:
3akoH BcemupHoro tarorenus, |, |1 u 1l 3axonsr HptoTOHA, 3aKOH COXpaHEHUs MEXaHUYECKON dHEpruu,
3aKOH COXPAHEHUs MMITYJIbCA, MPUHLUI CYNEPHO3ULUN CUJ, IPUHLUII PaBHONPABUS MHEPLHUAIBHBIX
CUCTEM OTCYETA, MOJIEKYJISIPHO-KHMHETUYECKYIO TEOPHIO CTPOEHUS BEILIECTBA, IA30BBIE 3aKOHBI, CBS3b
cpeaHell KMHETUYECKOW dHEPruu TEIIOBOTO JBMKEHUSI MOJIEKYJI ¢ aOCOTIOTHOM TemrepaTypoi, nepBbli
3aKOH TEpPMOJMHAMUKH, 3aKOH COXPAaHEHHUS JJIEKTpUYECKOro 3apsijia, 3akoH Kymona, mpu 3ToM
pas3inyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXXEHHUE M YCIOBHUS (TPaHUIB,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TNPHUHIMUMBI JEHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX YCTPOMNCTB;
pa3nuyaTh yCIOBHS X O€30MaCHOTO MCIOIb30BaHUS B IOBCEIHEBHON KU3HU;

BBIMOJIHATh OKCIIEPUMEHTHl [0 HCCIEIOBAaHUIO (U3MYECKUX SIBIEHMM M MPOIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX U KOCBEHHBIX M3MEPEHUH, MpH 3ToM (popMynupoBaTh mpobiemy/3anady |
TUIO0TE3Y Y4eOHOr0 AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO0 000PYJ0BaHMUSI, IPOBOJUTD
OTIBIT ¥ POPMYITHPOBATH BHIBOIBL;

OCYILECTBIIAATh TNPSIMBbIE U KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH, NMPH ITOM BBIOMpAThH
ONTUMAJILHBIA CIOCOO M3MEpEeHHs] M UCMOJIb30BaTh H3BECTHBIE METOBl OIEHKH IOTrpEIHOCTEM
WU3MEPEHHUI;

UCCJIEIOBATh 3aBUCHUMOCTH MEXJy (U3MUECKUMU BEIMYMHAMHU C HCIOJIb30BAaHUEM MPSIMBIX
U3MEpEeHUil, MpH 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (DUKCHPOBaTh PpE3yJbTaThl MOJYYEHHOM
3aBUCUMOCTH (PM3MUECKUX BEIMYMH B BUAE Tabnauil M rpaduKoB, JenaTh BBIBOJABI MO pe3yjbTaTaM
WCCJIEIOBAHMS;

coOnroaaTh mMpaBuiia OE30MACHOTO TpyAa NMpU MPOBENECHUU HCCIEAOBaHUN B paMKax y4eOHOTro
IKCHEPUMEHTa, y4eOHO-MCCIIEAOBATENCKOM W TPOEKTHOM JEATENIbHOCTH C  HCIOJb30BAaHHEM
U3MEPUTENIBHBIX YCTPOUCTB U 1TaOOpaTOPHOTO 000PYAOBAHUS;

pewmath pacy€THbIE 3aJauyd C SBHO 3aJaHHOM (PU3MUECKOW MOJEINBIO, MCIOJNB3Ys (pU3HuecKue
3aKOHBI U IPUHIMIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7a4yd BbIOMpATh (PU3MUECKYIO MOAEIb, BBIACIATH



busznyecKkrue BETUYHHBI U (OPMYIIBI, HEOOXOAUMBIE [Tl €€ PEIICHHUs, POBOIUTEH PACUETHI U OICHUBATH
PEATBHOCTH MOJTYYCHHOTO 3HAUEHUS (PU3NICCKON BETUIHHEI;

peliate KayeCTBEHHbIE 3a/ayd: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUUBYIO IIETIOUYKY
paccyXJIeHUH ¢ OMOpOi Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHUE SIBICHMUS,

UCTIOJIb30BaTh MPH PEIICHUH y4eOHBIX 33a7a4 COBPEMEHHbIC MH(POPMALMOHHBIE TEXHOJIOTHU IS
MOWCKA, CTPYKTYPHUPOBAHUWS, WHTEPIPETAIMM ¥ TPEICTABICHUS Y4eOHOW U HAYYIHO-TIOMYJISPHOU
uH(pOpMalliK, MOJIYYCHHOM U3 PA3IMYHBIX HCTOYHHMKOB, KPUTHYECKH AaHAJIU3UPOBATH MOJIyYaeMYIO
uHdopmaruio;

MPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOILEr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM >KM3HHM HJsi 00ecredeHUs
0e30MacHOCTH TpuU OOpamleHUH C MpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMH, ISl COXPAHEHUS
3/10pOBbs U COONIOACHUS HOPM IKOJIOTMUYECKOT0 MOBEJCHUS B OKPY’KaIOLIEH CPE/IE;

paboTate B TpymHIe C BBINMOJHEHHEM pPAa3JIMYHBIX COLUUAIBHBIX POJIEH, IUIAHUpOBaTh padoTy
TPYNIbl, PAlMOHATIBHO pPacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATH JIEATENBHOCTh B HECTAHJIAPTHHIX
CUTyallusX, aJeKBaTHO OIEHUBAaTh BKJAJ KaXJOr0 M3 YYAaCTHHUKOB TPYIIbl B PpEIICHHE
paccMaTpuBaeMoid POOIEMBI.

K xoniy o0yuenus B 11 ki1acce npeaMeTHbie pe3yabTaThl HA 0230BOM YPOBHE JOJIKHBI OTPaXaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh HAa IPUMEpaxX pojib U MeCTO GU3UKH B (HOPMUPOBAHUM COBPEMEHHOW HAy4HOU
KapTUHBl MUpPA, B Pa3BUTHH COBPEMEHHON TEXHUKH W TEXHOJIOTUH, B MPAKTUYECKOU MEATEIBHOCTH
JOJIeH, IIEITOCTHOCTh U €IMHCTBO (PU3UUYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUSI U3YUYEHHBIX (PU3MUYECKUX MOJICTICH: TOUCUHBIN AJICKTPUUECKUI
3apsill, JIyd CBETa, TOUEUHBI MCTOYHUK CBETA, sIAEpPHAs MOJENb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO
A7pa MpH perieHny GU3NUeCcKUx 3a1ad;

pacrio3HaBaTh (uU3MYECKUE SBIEHUA (MpolecChl) M OOBSCHATH HMX Ha OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN W KBAaHTOBOM (PU3MKHU: DBJIEKTpUUYECKas MPOBOJMMOCTb, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAaTHUTHOE JIEUCTBHS TOKA, B3aUMOJIEUCTBHUE MAarHUTOB, SJEKTPOMArHUTHas WHIYKLIHS,
JIECTBUE MAarHUTHOTO TOJIA Ha MIPOBOJHUK C TOKOM U JIBWXKYIIMICS 3apsiji, 3JE€KTPOMarHUTHBIE
KojeOaHusi M BOJIHBI, MPSIMOJMHEHHOE pacHpoCTpaHEHHWE CBETa, OTPaKEHUE, TMPEIOMIICHHE,
uHTepdepeHys, AUPPaKIUs U MOJIsIpU3alns CBETa, JUCHEpPCUsl CBETa, (OTOAIEKTPUUECKUN 3 deKT
(poToaddexT), cBeroBoe HaBleHHE, BO3HUKHOBEHHME JIMHEWYATOro CIEKTpa aromMa BOJOpOJa,
€CTECTBEHHAsI U HICKYCCTBEHHAsl PaJIOAKTUBHOCTE;

OMHUCHIBATh HM3YYCHHBIE CBOMCTBAa BeHIECTBA (DJIIEKTPUUECKHE, MArHUTHBIE, ONTHUYECKHUE,
JEKTPUYECKYIO TPOBOJUMOCTD DPA3JIUYHBIX Cpel) U JIIEKTPOMArHUTHBIE SBIEHUS (IPOIECCHI),
UCTIONB3YS (PU3WYECKUE BETUYMHBI: JJICKTPUUECKUN 3apsijl, CHJIA TOKAa, JIEKTPHUUECKOE HAIpPSKEHHE,
ANEKTPUUYECKOE COIMPOTUBIECHUE, PA3HOCTh MOTEHIMAIOB, SJEKTPOABIKYIIAas cuia, paboTa TOKa,
WHIYKIIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHma, WHIYKTHBHOCTh KATYIIKH, JHEPTHUS
ANEKTPUYECKOTO U MarHUTHOT'O TOJIEH, MEPHOJ] U YyacToTa KojeOaHui B KojiedaTenbHOM KOHTYpE, 3apsij
U culia TOKa B MPOIECCEe TaPMOHUYECKUX DIIEKTPOMATHUTHBIX KojeOaHui, (OKyCHOE pacCTOsHUE U
ONTHUYECKAasl CWJIA JUH3bI, NMPU OMUCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIIMYMH, MX OOO3HAYCHUS W €IUHUIIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE TAHHYIO (HU3UYECKYIO
BEITMYMHY C IPYTUMHU BETUINHAMU;

OMKCHIBATh M3yYEHHBbIC KBAHTOBBIC SIBIICHUS M TMPOIIECCHI, UCIONB3ysd (PU3MUECKHe BEIMYUHBI:
CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJWUHA BOJHBI M YacCTOTa CBETa, DHEPTUS U HUMITYIbC (DOTOHA,
nepuoj, Mojypachajga, SHEpPrusi CBSI3W AaTOMHBIX sIep, NpPU  ONHMCAHWU MPaBWIBHO TPaKTOBATh
¢uznyecKuil CMBICT HCIIOJIb3YEMBIX BEIUYHMH, X OOO3HAYEHUS W €IUHULIbI, YKa3blBaTh (POPMYJIbL,



CBSI3BIBAIOIME JAHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMH BEJIMYMHAMH, BBIYHCIATH 3HAUCHHE
(bU3UYECKON BETUYMHBL;

aHAIM3UPOBATh (PU3MUECKHE MPOIIECCHl U SIBICHUS, UCIIONb3Yd (GU3NUYECKUE 3aKOHBI U MPUHIUIIBIL:
3akoH OMma, 3aKOHBI MOCJIEJIOBATEILHOTO U MapajuIeIbHOTO COETMHEHUS IPOBOJHUKOB, 3aKOH JIKOymsa—
JleHua, 3aKOH 3JIEKTPOMArHUTHON MHIYKIIMU, 3aKOH MPSIMOJIMHEHHOTO paclpOCTpaHEHUsI CBETA, 3aKOHBI
OTPaXKCHHSI CBETA, 3aKOHBI MPEIOMIICHHS CBETa, ypaBHeHHE OWHIITEWHA st GoTtodddekra, 3aKoH
COXpaHEHHUs YHEPTHH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH COXpPaHEHUS 3JEKTPUUECKOTO 3apsjia, 3aKOH
COXpaHEHMsI MacCOBOT'0O YHCIIa, MOCTYNaThl bopa, 3aKOH pajiMOaKTUBHOTO pacmaja, Mpu 3TOM pa3IuvaTh
CJIOBECHYIO (hOPMYJHPOBKY 3aKOHA, €r0 MaTEeMaTH4YECKOE BBIPAKEHHE M YCIOBHUS (TpaHHUIBI, 00JIacTH)
NPUMEHUMOCTH;

ONpeeNATh HAIpaBlIEHHE BEKTOpAa MHAYKIUHW MArHUTHOTO TMOJS MPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cunsl JlopeHia;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TUNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMIOJIHATh  OKCIIEPUMEHTBI [0 HCCIEOBAHUIO (U3MYECKUX SIBICHHHA M MPOIECCOB C
UCIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX M3MEPEHHUU: MpH 3TOM (OpMYyIHUpoBaTh mnpoliemy/3anady u
TUINO0TE3Y Y4eOHOro IKCIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000PYI0BaHHUSI, IPOBOIUTD
OTIBIT ¥ POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITh TPSIMBbIE W KOCBEHHBIC M3MEpeHHs (PU3MUYECKUX BEIWYHH, TPU STOM BBIOMPAThH
ONTUMAIILHBIA CIOCOO WM3MEpPEHHsT M WCIOJb30BaTh HW3BECTHBIE METOABI OIEHKH ITOTPEIIHOCTEH
U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DPM3MUYECKUX BEJIUYUH C HCIOJIb30BAHUEM MPSIMBIX M3MEPEHUUN: MpH
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJYYCHHOH 3aBUCHMOCTH (DU3MYECKHUX
BEJIMYHH B BUE TaOIHIl U TpadHKOB, A€1aTh BRIBOAKI 110 PE3yIbTaTaM HCCIICTIOBAHMUS;

coOuo/1aTh MpaBuiia 0€30MacHOro TpyAa MpH NMPOBEACHUM MCCIEJOBAaHUN B paMKax ydyeOHOro
9KCHEPUMEHTa, Yy4eOHO-UCCIE0BATEIbCKOW W MPOEKTHOH JIEATENIbHOCTH C  MCIIOJIb30BaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBaHMS;

pemaTh pacu€THBIE 3aJaud C SBHO 3aJlaHHOW (U3MYECKON MOJENbI0, UCTONB3Ys (U3NIECKHE
3aKOHBI U MPUHLUIBI, HA OCHOBE aHaJHM3a YCJIOBUS 3aJaud BbIOMpPATh (U3NYECKYIO MOJIEINb, BBIJICIAThH
¢u3nyeckre BEIMUUHBI U (POPMYIIbI, HEOOXOIUMBIE Ui €€ pelIeHus, IPOBOIUTh PACUETHI M OLIEHUBATh
PeaTbHOCTH TOYYEHHOTO 3HAYEeHUST (PU3NUECKON BETHUNHBI;

pemaTh KadecTBEHHBIC 3a/auyd: BBICTPAWBATh JIOTHUECKH HENPOTHBOPEUYHMBYIO IIETIOYKY
paccyXIeHU C ONOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBICHMUS;

UCIOJIb30BaTh MPU pPEIICHUN y4eOHBIX 3aa4 COBPEMEHHbIE MH(POPMALMOHHbIE TEXHOJIOTHU JUIS
MIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAUN M TIPEACTABICHUS YYeOHOW W HaydHO-TIOMYJISIPHOU
WHPOpPMAILINH, TIONYYEHHOH W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH AaHAJIN3UPOBATH MOIy4aeMYIO
UH(OPMALINIO;

OOBSICHATH MPUHLUUIBI JEHCTBUS MAalIWH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3nuyarb
YCIIOBHS UX 0€301TaCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HHU;

NPUBOJIUTH TMPUMEPHI BKJIA/Ia POCCUHCKUX M 3apyOSKHBIX YUEHBIX-(DU3NKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B IMOBCEJHEBHOM >KM3HU Uil OOecreueHHs
0€30MacHOCTH TIPH OOpalIeHWH C TpUOOpaMH W TEXHUYECKHMH YCTPOHMCTBAMH, IUII COXPAaHEHHS
3/10pOBbS U COONIOACHUSI HOPM SKOJIOTMUECKOT0 TIOBEICHHUS B OKPYKaIOILEl Cpee;

paboTaTh B TpyNNE C BBITOJHEHHEM pPA3JIUYHBIX COLHUAIBHBIX pOJIeH, IUIAaHUPOBaTh padoTy
IPYIIIbI, PAlMOHAIBHO PACHpEAessaTh O0S3aHHOCTH U IUIAHUPOBATh JAEATENILHOCTh B HECTAHAAPTHBIX
CUTyallusiX, aJEeKBaTHO OLEHMBaTh BKJIAJ KaXIOIO0 M3 YYAaCTHUKOB TPYNIbl B pEIICHHE
paccMaTpuBaeMoi poOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@ppoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bubnunoreka LIOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
bu6nmorexa LIOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka IIOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6nmorexa [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
but6mmorekxa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoteka [IOK



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

®da30BbIe IEPEXOBI

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

Uroro no pazgeny 24
Paznen 4. JIEKTPOANHAMUKA
bubnunoreka LIOK

4.1 DEKTpOCTaTHKA 10 https://m.eds00.ru/7f41bf72
42 [TocTosiHHBIM 351eKTpUYECKUil TOK. TOKH B 12 bubnunoreka LIOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe noje. IIeKTPOMarHuTHAS 11 1 3 bubnuorexa [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHU4eCKHE U JIEKTPOMArHUTHbBIC 9 1 bubnnoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKHe U JIEKTPOMArHUTHbBIE bubnuoteka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Omrika https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIUaIbHOM TEOPUH 4 1 bubnmuotexa [JOK
' OTHOCHUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHThI KBAHTOBOM ONTHUKHU 6 httos://m.edsoo.ru/7fALc97c
4.2 Crtpoenue atoma 4 bubmuorexa [JOK
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4.3 ATtoMHOE S71pOo

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

Uroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 ngj}j;f;igﬁ}; £41c97c
Hroro no pasneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 Ob6o0miaromee MOBTOPEHNE 4 ngsH;;T:;igrou}i £41097c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero odpa3oBaHusi

10.1

JleMOHCTpHUpOBaTh Ha TPUMEPax pPoJb U MeCTO (U3MKU B (POPMHUPOBAHUU
COBPEMEHHOM HAay4YHOU KapTUHBI MHUPA, B Pa3BUTHUU COBPEMEHHON TEXHHUKHU U
TEXHOJIOTHM, B TPAKTUYECKON JEATEIbHOCTH JIFOJEH

10.2

VY4uThIBaTh TpaHULBl MPUMEHEHHS M3YYEHHBIX (QU3HMUECKUX MOJIeNeH:
MaTepuaabHas TOYKa, MHEpLUAIbHAs CHUCTEMa OTCUETa, aOCOJIIOTHO TBEPIOE
TEJO, UACAIBHBIN Ta3; MOJAEIN CTPOCHMS I'a30B, )KUIKOCTEW M TBEPIABIX Tel,
TOUEYHBIN JIEKTPUUECKUM 3aps]l — IPU pelleHnH (HU3HUECKUX 3a7a4

10.3

Pacno3naBath (husnueckue siBieHus (IpoLecchl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJIDHO-KMHETHYECKOM TEOPUHU  CTPOCHUSA
BELIECTBA M DJJEKTPOJAMHAMMKU: PABHOMEPHOE M PAaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE JIBWKEHHE, CBOOOJHOE TMaJeHHe TeJ, JABIKEHHE II0
OKPY)KHOCTH, HWHEepLHus, B3aumonenctBue ten; auddysus, OpoyHOBCKOE
JIBWKCHHUE, CTPOCHHE XHUAKOCTEH M TBEPIBIX TEJ, M3MEHEHHE 00Bh&EMa Ten
IpU HarpeBaHuWu (OXJAXKJEHUHU), TEIUIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCAlUs, [UIABJICHUE, KPUCTAJUIM3aLHsl, KAUIIEHUE, BIAJKHOCTh BO31yXa,
MOBBILIECHNUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b
MeXIy MapaMeTpaMu COCTOSIHUA Ta3a B M30NPOLECCaxX; JICKTPU3aLus Tell,
B3aMMOJICHCTBUE 3aps10B

10.4

OnuceIBaTh MEXaHUYECKOE JABMIKCHUEC, HCIIOJIb3Ys (1)I/ISI/I‘IGCKI/I€ BCJIIMYHUHBI:
KOOpJauHara, 1yTb, NEPpEMEIICHUE, CKOPOCThb, YCKOPCHUEC, MaCCa TEJld, CUJIA,
HUMITYJIbC TECI1a, KHHCTHYCCKAasa OHEpPTIUs, IOTCHIIMaJIbHAas OHEpTrusd,
MEXaHHN4YCCKas pa60Ta, MEXaHNYCCKasA MOIIHOCTL, IIPU ONMHNCAHUU ITPABUIIBHO
TPAaKTOBATh (1)H3H‘-ICCKI/II\/'I CMBICJI UCIIOJIB3YEMBIX BCJIWMYHH, UX 0003HAUYCHHS U
CAMHUIIBI, HaXOIUTb (I)OpMy.]'ILI, CBA3BIBAOIIUC JTAHHYIO (I)I/ISI/ILIGCKYI-O
BCJIMYHHY C APYT'UMH BCIIMIYNHAMHA

10.5

OnuceiBaTh W3YyYECHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIUJIOBBIC SIBJICHHS,
UCIONB3Ys (PU3NUYECKre BETWYUHBI: JaBJICHUE raza, TeMIeparypa, CpeaHss
KUHETHYeCcKas SHEPrus Xa0THYECKOTO JIBYKCHUS MOJIEKYI,
CpeAHEKBaJpaTUYHasi  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIJIOTHI,
BHYTPEHHSISI JHEprusi, padbora raza, K0dI(HUIMEHT MOJIE3HOTO IEHCTBUS
TEIJIOBOTO JIBUTATEJNsI; IPU OMUCAHWUU MPABHIBHO TPAKTOBATH (HU3MYECKUIN
CMBICJT HMCIOJIb3YEMBIX BEIUYUH, UX O0O3HAUYCHHS W CIWHUIIBI, HAXOJIUTh
(GbopMysBl, CBS3BIBAIOIINAE JaHHYI (PU3WYECKYI0 BEIMYUHY C APYTUMHU
BEJIMYMHAM

10.6

OnuchIBaTh U3yYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
SBJICHUS (MPOIIECCHI), MCIOJIb3Ys] (PU3MUECKHE BEIUYMHBI DICKTPUUCCKUN
3apsjl, SJIEKTPUUYECKOE IM0Je, HANpsHKEHHOCTh MOJIA, MOTEHLHAl, Pa3HOCTh
MOTEHIIMAJIOB; TIPH OMHCAHUHN TPABUIBLHO TPAKTOBATh (DU3WYECKUU CMBICT
MCIOJIb3YEMBIX BEITUYHH, HX 0003HAUCHUS U CIUHUIIBI, YKA3bIBATh ()OPMYIIHI,
CBSI3bIBAIOIIME TaHHYIO (PM3UUYECKYIO BEJIMYUHY C APYTUMHU BEIMUYMHAMU




10.7

aHAIM3UPOBaTh (PU3MUECKUE MPOLECCHl U SIBIECHUS, MCIOJb3Ys (PU3NUECKUE
3aKOHBl W IPUHLMIBL 3aKOH BcemupHoro tsaroreHus, |, Il u Il 3akonbl
HeroTOHA, 3aKOH COXpaHEHHs MEXaHWYECKOM 3HEpruH, 3aKOH COXpaHEHUs
HUMITyJIbCA, TNPUHUUI ~ CYNEpPIO3ULMU  CHWJ, [PUHLUI  paBHONpPABUS
MHEPUUAIBHBIX CHCTEM OTCU€Ta; MOJEKYISIPHO-KMHETHYECKYI0 TEOPHUIO
CTPOEHMS BEIIECTBA, FA30BbIE 3aKOHBI, CBSI3b CPEJAHEN KMHETUUYECKOM SHEPTUU
TEIJIOBOTO JIBMIKEHUSI MOJIEKYJI ¢ aOCOIIOTHOHN TeMIlepaTypoi, NepBbli 3aKOH
TEPMOJIMHAMMKH; 3aKOH COXPaHEHHUs IEKTPUUECKOro 3apsna, 3akoH KyioHa;
OpU  3TOM  pa3iauyaTh  CJIOBECHYIO  (OpPMYJIMPOBKY  3aKOHa,  €ro
MaTEMaTHYECKOE BBIPAXKEHHUE U YCIOBHUsI (TpaHulibl, 00JaCTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC NPUHIMIBI JCHCTBUS MallMH, MNpHOOPOB U
TEXHUYECKUX  YCTPOWCTB;  paziauuyaTb  yCJIOBMs  HUX  0O€30MacHOro
HCIIOJIb30BAaHHUs B [IOBCEIHEBHOM JKU3HU

10.9

BBINONHATE AKCHEPUMEHTHI 10 HUCCICIOBAHHIO (PH3MYUECKUX SIBICHUHA U
MIPOLIECCOB C HMCIIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUH; IIPH 3TOM
dbopmynupoBathk mpobiieMy (3aady) U TUIOTE3y Y4eOHOTo SKCIIEpUMEHTA,
coOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 00OPYIOBAHMSI, IPOBOIUTH OIBIT U
(hOpMYIIHPOBATH BHIBOJIBI

10.10

OcCymiecTBIATh MPsIMbIE U KOCBEHHBIE M3MEPEHHUS (PH3UUECKUX BEIWYHH; IPU
TOM BBIOMpATh ONTHUMAJbHBIA CIIOCOO M3MEpPEHHMs U  HUCIOJIb30BATh
W3BECTHBIE METO/IbI OLIEHKHU NIOTPELIHOCTEH N3MEPEHUI

10.11

HccnenoBaTh  3aBHCUMOCTH  MEXKIYy  (U3MYECKMMH  BEIUYMHAMH  C
HCII0JIb30BAHNUEM IIPSIMBIX U3MEPEHUN; IPU 3TOM KOHCTPYHPOBaTh YyCTaHOBKY,
(buKCHUpOBaTh Pe3yNbTAThl OTYYCHHOW 3aBUCHMOCTH (PU3MUECKUX BEITHMYUH B
BUJie TaOJIUIl U TPaUKOB, Ae7aTh BBIBOABI 110 pe3yJIbTaTaM HUCCIIEI0BaHMS

10.12

Cob6nronaTh npaBuiia 0€30MacCHOTO TpyAa MPHU MPOBEACHUU HUCCIEIOBAaHUMN B
pamKax y4eOHOro IKCIEpPUMEHTa, Y4eOHO-UCCIEeI0BATENbCKOW M MPOEKTHOM
NEATCIbHOCTH € WCIOJIb30BAaHHEM  U3MEPHUTEIBHBIX  YCTPOHCTB H
1a60paTOpPHOTrO 00OPYIOBAHUS

10.13

Pemarp pacu€rHple 3a7aud ¢ SBHO 3a/laHHOM (U3WYECKOW MOJEINbIO,
WCTIONB3Ys (PU3MYECKUE 3aKOHBI U TPUHIIMIIBI, HA OCHOBE aHaln3a YCJIOBHS
3a/la4¥ BHIOMpATh (PU3MUECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BETUYHHBI U
dhopmynel, HEOOXOAUMBIE JIsi €€ PEIICHHs], TPOBOIUTH PACUETHI U OIEHUBATH
PEATbHOCTH MOJTYYSHHOTO 3HAYEHUS (PU3NYECKOM BETUIHHBI

10.14

Pemarh kauecTBEeHHBIC 3a1aUl: BBICTPAUBATH JIOTHYCCKH HETIPOTHBOPEUHBYIO
LIEMOYKY PACCYKICHHI C OMOPON Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buzmvecKue SIBICHUS

10.15

Hcnons3oBarb  Ipu  peLIEHUU y4eOHBIX  33Ja4  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOTHMU  JUIsl  [OHMCKAa,  CTPYKTYpHUPOBAaHMS,
UHTEpOpETallMi M  NOpPEACTaBICHUsS Y4eOHOW M HAyYHO-TIOMYJISIPHOM
nH(pOpMAaLIUK, TMOJIYYEHHOM U3 pa3lu4HbIX HCTOYHUKOB; KPUTHYECKH
aHAJIM3UPOBATh MOJydaeMyr0 HH(OpMAIIIO

10.16

[IpuBoAMTH IPUMEPHI BKJIaa POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOLECCOB OKPY’KAIOLIEr0 MHUpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH

10.17

Hcnonb3oBaTth TeopeTHyeckue 3HaHHUSI MO (U3MKE B MOBCEAHEBHOW >KU3HU
s oOecrieyeHus 0O€30MacHOCTH Ipu  oOpamieHHH ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, Ui COXPAHEHUS 3[0POBbS M COOJIOICHUSA
HOPM JKOJIOTHYECKOI0 MIOBEICHUS B OKPYXKAIOLIEH cpeie




10.18

PaGotath B rpymnme c BBIIOJHEHHEM pAa3IHYHBIX COLMAIBHBIX pOJIEH,
IJIAHUPOBATh PabOTy TPYMIBI, PAlMOHATBHO PACIPENCISITh 00SI3aHHOCTH U
IJIAHUPOBATh JE€ATEIIBHOCTh B HECTAaHAAPTHBIX CHUTyalUsAX, aJeKBaTHO
OIIEHMBAaTh BKJIAJ KaXJOTO M3 YYAaCTHUKOB TPYIIBl B pELICHUE
paccMaTpuBaeMoi mpoOieMbl

11 KIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOI MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

111

JIeMOHCTpUpOBAaTh HA HpUMEpPax pojib U MECTO (QU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM Hay4HOW KapTHHBI MUDPA, B Pa3BUTUU COBPEMEHHOU TEXHUKH U
TEXHOJIOTHH, B TPAKTUYECKON AEATEIbHOCTHU JIOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3nIeCcKoil KapTUHBI MHpa

11.2

VY4YuThIBaTh TpaHHULBl NPUMEHEHUS U3YYEHHbIX (PU3MUECKUX MOJeINei:
TOUCUHBIN NEKTPUUYECKUH 3apsi, siiepHast MOJIEb aTOMa, HyKJIOHHAs! MOJIENb
aTOMHOI'O si/ipa MPpH peleHNH (PU3nYecKux 3a1a4

11.3

Pacnio3naBath (usnveckue sBIeHHUS (IIPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB  3JIEKTPOJMHAMUKHM M  KBAaHTOBOWM  (DU3UKU:  BJIEKTpUUEcKas
MIPOBOJAMMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JAEMCTBUS TOKA,
B3aMMOJICHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs MHIYKLUsA, JeiicTBue
MarHUTHOTO TIOJII HA TMPOBOJHUK C TOKOM MW JIBHKYIIMHCS 3apsij,
3JIEKTPOMArHUTHBIE KOJI€OaHUS U BOJHBI, MPAMOJIMHEWHOE paclpoCTpaHEHHE
CBETa, OTpakeHHWEe, TMpeloMiIeHHe, HHTephepeHuus, audpakuus Hu
MOJIIpU3aLusl  CBETa, JUCHepcHs CBeTa, (OTOdIEKTpudeckud 3ddext
(boTtorpdexT), cBeTOBOE NaBlieHHE, BOSHUKHOBEHHME JMHEWYATOTO CIEKTpa
aToMma BOJOPO/a, €ECTECTBEHHAsl U MCKYCCTBEHHAs paJMOaKTUBHOCTb

11.4

OnuceiBaTh U3y4EHHBIE CBOICTBa BellecTBa (IIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, DOJEKTPUUECKYI0 IPOBOAMMOCTh  Pa3IUYHBIX Cpel) W
ANEKTPOMATrHUTHBIE SIBICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKIE BETMUUHBI:
JNIEKTPUUYECKUI  3apsii, CHja  TOKa, DIEKTPUYECKOe  HaIpsDKEHHE,
ANEKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh moTeHnuanos, JJC, pabora Toka,
WHAYKOWUA MAarouTHOIO I10JIsA, CHJia AMnepa, cujia HopeHua, HHAYKTUBHOCTDH
KaTYIIKH, SHEPTHUs AJIEKTPUIECKOTO U MAarHUTHOTO TOJIEH, MePHoJ U 4acToTa
KoJieOaHuW B KoJieOaTeIHbHOM KOHTYpE, 3aps] W CHja TOKa B MPOIEcce
TAPMOHHYECKHUX DJIEKTPOMArHUTHBIX KojeOaHWi, (OKYCHOE pacCcTOSHUE H
ONTUYECKasl CUJIa JIMH3bI;, IPU ONMHMCAHUU MPABUIBHO TPAKTOBATh (PU3HUECKUIA
CMBICJ HCIONB3YEMbIX BEIUYHH, WX O0O3HAUEHUS W EIUHUIIBI, YKa3bIBaTh
(GhopMyIibl, CBSI3BIBAIOLIME JAHHYIO (DU3MYECKYI0 BEIUYHHY C JPYTHUMH
BETTMYUHAMU

115

OnuceiBaTh W3yYECHHBIE KBAHTOBBIE SBIEHHS W IPOLECCHI, HCIOIb3Ys
¢u3nyecKkue BEIMUYUHBL: CKOPOCTh IEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMIYJIbC (OTOHA, IEPHO] MOIypacnaa, YHEPrus
CBSI3M aTOMHBIX fJ€p; MPH ONUCAHUM IMPABWIBHO TPAKTOBaTh (PU3UUECKHIMA
CMBICJI MCIOJb3YEMbIX BEJIWYHMH, UX O00O3HAUYEHUS U €JUHMIIBI; yKa3bIBaTh
(GOpMyIiBl, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYUHY C JIPYTUMH




BCJIMYMHAMU, BBIYUCJIIATH 3HAUCHUC (1)I/ISI/I‘ICCKOI\/’I BCJIIMYHUHBI

11.6

Ananu3upoBaTh (pU3MUYECKHE MPOLECCHl U SBIEHUS, UCHOIb3Yyd (U3NYECKUE
3aKOHBl M TNPUHOMINBL 3aKkoH OMa, 3aKOHBI IOCIENIOBATEIBHOTO U
HapajyieIbHOr0 COeIMHEHUs IPOBOJHUKOB, 3akoH J[xoyns — JleHua, 3akoH
AJIEKTPOMArHUTHOM HMHIYKIWH, 3aKOH MPSMOJIMHEHHOTO PAaCHpOCTPaHEHUs
CBETa, 3aKOHbI OTPAKEHMsI CBETA, 3aKOHbI IPEJIOMIIEHUS CBETa, ypaBHEHUE
OiHmreitna s dorodddexra, 3aKOH COXpAaHEHHS DSHEPTUH, 3aKOH
COXPAHEHUs UMIIYJbCa, 3aKOH COXPAHEHHs 3JEKTPUUECKOIo 3apsijia, 3aKOH
COXPAaHEHHUs MAacCOBOrO 4YHCIa, MOCTyIaTsl bopa, 3aKOH pajgMOaKTUBHOIO
pacmazna; HOpu 3TOM pa3iudarh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTU4YeCcKOe  BBIPAXXEHHME U yClIOBUA  (TpaHuULBl,  00JacTH)
IPUMEHUMOCTH

11.7

OHpGI[CJISITI) HaIpaBJICHUEC BCKTOPA MHAYKIUHW MArHUTHOI'O I1OJISA IPOBOJHUKA
C TOKOM, CHUJIbI AMnepa 1 CHJIBI JIopeHua

11.8

Crpouth U OIHUCHIBaTh H300pAKEHUE, CO3JaBAEMOE IUIOCKMM 3€pKaJioM,
TOHKOH JIMH301

11.9

BBINONHATE  AKCIIEPUMEHTBI IO HCCIICOBaHUI0 (DU3MYCCKUX SIBICHHUA U
MIPOLIECCOB C MCIOIB30BAHUEM NPSIMBIX M KOCBEHHBIX U3MEPCHHIA;, TIPU ITOM
dbopMynupoBath mpobieMy (3a1ady) U THIOTE3y Y4eOHOro SKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKCHHOTO 000PYAOBAHUS, TPOBOIUTH OIBIT H
(OpMYIIHPOBATH BHIBOJIBI

11.10

OcyiecTBIATh NpsIMbIE U KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEIUYUH; IIPU
3TOM BBIOMpATh ONTUMANIBHBIN CIOCO0 U3MEPEHHsI U UCIIONIb30BaTh U3BECTHBIE
METOBbI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3HYECKUX BEJIMYMH C UCIIOJIb30BAaHUEM MPSIMBIX
M3MEpEHU; TP 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCUPOBATh PE3yIbTAThI
MOJIYYE€HHOM 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BUJE TaOIUI U TpaUKOB,
JIEJIaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIIEOBAHMUS

11.12

CoOmronath npasuiaa 0€30MacHOr0 Tpya MpH MPOBEICHUU UCCIIEIOBAHUH B
paMKax y4eOHOTr0 dKCIIepUMEHTa, Y4eOHO-HCCIIeI0BATENbCKOM 1 TPOEKTHOM
NEATETPHOCTH C  HMCIOJIB30BAaHUEM  HW3MEPHUTEIBHBIX  YCTPOWCTB U
1abopaTOPHOTO 000PYIOBAHUS

11.13

Pemate pacuéTHbie 3amaud C SBHO 3aJaHHON (PU3WYECKOW MOJIEIbIO,
UCTONB3Ysl (M3MUYECKHEe 3aKOHBI U MPHUHIIMIIBI; HA OCHOBE aHAIM3a YCIOBUS
3a1a4u BI)I6I/IpaTB (1)I/ISI/I‘~ICCKyI-O MOICIb, BBIACIATH (1)I/I3I/III€CKI/I€ BCJIIMYMHBI 1
(dhopMyIbl, HEOOXOUMBIE TSl €€ pelIeHHs], TPOBOAUTH PACUETH U OIICHUBATH
peaTbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3MUECKOM BEIIMYHUHBI

11.14

Pemarh kadyecTBEHHBIC 33J]a4d: BBHICTPAUBATh JIOTHUECKHA HETIPOTHBOPEUHBYIO
LEMOYKY PaCCYKIEHUIN ¢ OMOpOil HA M3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nvecKre BICHUS

11.15

Hcnons3oBarts IIpU  PELICHUHU y4eOHBIX  3ajau COBPEMEHHBIE
nH(OpPMALIMOHHBIE  TEXHOJIOTMHM  JUId  [OMCKAa,  CTPYKTYpPUpPOBaHUS,
UHTEpOpeTallMd UM  TpeJCTaBIeHHs Yy4eOHOH M HAyYHO-TIOMYJISIPHOM
nH(poOpMallUK, TOJXYYEHHOHM W3 pa3jMYHbIX MCTOYHHUKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIHio

11.16

OOBSCHATH NPUHLHUIBI JIEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iauyaTh yCIOBHsS HMX O€30MacHOTO HWCIIOJNB30BAHUS B
HOBCEIHEBHOMN KU3HU




11.17

[IpuBoIUTE MpUMEPHI BKJIaZa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPY)KAIOLIETO MUPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTH

11.18

Hcrnosp30BaTh TEOpEeTHYECKHE 3HAHUS 110 (PU3UKE B TIOBCEAHEBHOW JKU3HU JUTS
oOecrieyeHrs: OE30MACHOCTH MPH OOpaleHNH ¢ TPUOOPaMU M TEXHUYECKUMU
yCTpOIMCTBaMHU, JUIsi  COXPAaHCHHUS 3JI0POBbSI W COOJIOJCHUS  HOPM
HKOJIOTHYECKOTO IOBEICHHS B OKPYXKAIOIIEH cpesie

11.19

PaGorare B Tpymnme C BBINOJIHEHHEM pPa3IUYHBIX COLIMAIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TPYMIBI, PAMOHAIBHO PACIpPENeNsaTh OO0A3aHHOCTH H
IJJAaHUPOBaTh  JI€ATENbHOCTh B  HECTAaHJAPTHBIX CHUTYyalUsX, aJEeKBaTHO
OLICHMBATh  BKJIAJ  KaXAOIO0 M3 YYAaCTHUKOB TIpPYyHNIbl B  PEIICHUE
paccMaTpuBaeMoii mpoodIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
pa3jiena

Kon
NMpoBepsieMoro
3JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

OU3NKA 1 METObI HAYYHOI'O [TIO3HAHU A

11

®duzuka — Hayka o npupoae. Hayunble MeToabl MO3HAHUS
OKpy’Karomiero mupa. Poib sKcmepuMeHTa U TeOpHUu B IMpOLEcce
MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MogenupoBanue (u3nyeckux sBICHUH U mpoueccoB. Haydnbie
runore3pl.  dusmyeckue  3aKOHBI M TEOpuM. ['paHuIbI
OPUMEHUMOCTH (U3NYECKUX 3aKoHOB. [IpuHIMI cOOTBETCTBUS.
Ponms u Mecto pusuku B (HOPMHPOBAHUN COBPEMEHHOW HAYYHOU
KApTUHBI MUPA, B IPAKTUYECKOHN NEATEIbHOCTH JIIOAEH

MEXAHUWKA

2.1

##HParfiH#KMHEMATHKA

211

Mexannueckoe JBrHkKeHHE. OTHOCUTEIBHOCTh MEXaHMUYECKOIO
JaBuxeHus. Cucrema orcuéra. TpaekTopust

212

[Tepememnienne, ckopocTh (CpedHsiE CKOPOCTb, MTHOBEHHAas
CKOPOCTh) M YCKOPEHHE MaTePHAIbHOW TOYKH, MX TMPOEKIUH Ha
ocH cHucTeMbl KoopauHat. CloXeHHe MepeMENIEHUN U CII0KEHUE
CKOpOCTEn

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE IPSMOJIMHENHOE IBUXKCHHE.
I'paduku 3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHUS, IyTH U
IEePEMEILICHUS MAaTEPUAIBHOM TOYKU OT BPEMEHHU

214

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaieHus

2.15

KpuBonmnelinoe JIBUKCHUE. PaBHOMEpHOE JIBUKCHUE
MaTepUaJIbHOM TOYKU II0 OKPYXKHOCTH. YIJIOBAass CKOpOCTb,
JnuHenHas ckopocth. [lepuon m ygacrora. LleHTpocTpemuTensHOE
YCKOpEHUe

2.1.6

TexHuyeckue yCTpOﬁCTBaZ CIIUAOMCTpP, ABUXKXCHHUC CHApAI0B,
LCIMHBIC U pEMCHHEBIC I€PEaaIN

2.1.7

[TpakTdeckne paboThl. l3MepeHHe MIHOBEHHOH CKOPOCTH.
UccnenoBanue COOTHOLICHHS MEXAY NYTIMH, TPONRIECHHBIMU
TEJIOM 32 IOCJEA0BATEIbHBIE PaBHbIE TPOMEKYTKH BPEMEHU IPU
PaBHOYCKOPEHHOM JIB>KEHUM C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hyn0. H3yyeHune [ABWIKEHHMS IIapuKa B BI3KOM KUIKOCTH.
N3yuenune nBuxeHus Teaa, OPOIIEHHOTO TOPU30HTATLHO

2.2

#i#HPar#H# JIMTHAMUKA

221

IIpunuun otHocutensHOCTH ['amunes. Ilepsbiii 3akoH HbroroHa.
NuepumanbHbIe CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuina. [IpuHnun cyneprno3uuuy cuil




Bropoii 3akon HprooToHa i1 MarepUalbHOM  TOYKHM B

2.2.3 unepuuanbHoit cucreme orcuéra (MCO). Tperuit 3akon HproTona
JUTsI MAaTepPHAJIbHBIX TOUYEK
204 3akoH BcemupHoro TaroreHus. Cuna Tspkectd.  [lepBas
KOCMHUYECKasi CKOpOCThb. Bec Tena
2.2.5 Cwita ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHUsl CKOJBXKEHUS U CHIJIA
2.2.6 Tpenus nokos. Koadgdunuent tpenns. Cuna CONpOTUBICHUS MPU
JIBHKCHHUH TeJIa B )KUIKOCTH WJIH ra3e
297 H(?f:TynaTenLHoe W BpamjatenpbHOE JABM)KCHHE a0CONIIOTHO
TBEPAOrO Tela
208 MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpamieHus. [lnedo cuibl
YcnoBus paBHoBecust TBEpaoro teaa B UCO
299 Texuuueckue YCTPOMCTBA: MOIIUITHUKY, IBYOKCHUE
MCKYCCTBEHHBIX CITYTHHUKOB
[Tpaktueckue paboTel. M3ydenue nBUKEeHHS Opycka IO
HAKJIOHHON TUIOCKOCTH TOJ] JCHCTBHEM HECKOJIbKHUX CHIL
2210 HccnenoBanue 3aBUCUMOCTU CHJI YIOPYTOCTH, BO3HUKAIOIIUX B
neopMUPYEMOI TIPY>KWHE U PE3MHOBOM 00pasIle, OT BEIIMYUHBI
ux aedopmanuu. VMccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO
TeNa, UMEIONIETO OCh BPAICHUS
###Par#H#3AKOHBI COXPAHEHHMA B MEXAHUKE
231 mnynse MaTepuaabHOW TOYKH, CHCTEMBbI MaTEPHAIBHBIX TOYECK.
HIMIynibC CHITBI M U3MEHEHHE UMITYJIbCa Tela
2.3.2 3akoH coxpanenust ummnynbca B UCO. PeakTuBHOE ABMKEHUE
2.3.3 PaGoTa cuitbl
2.3.4 MOIIHOCT CHJTBI
235 KI/IHeTI/I‘IeCKaiI SHEprusi MaTepuaibHOW Touku. Teopema o
KHHETUICCKOW dHEPTUHU
[TorenuuanbHas odHeprus. [loTeHumManpHas dHEPrusi yOpyro
23 2.3.6 nedhopmupoBaHHOM TIpYKUHBI. [loTeHIManbHas SHEpPrus Temna
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToreHnnanpHble W HEMOTEHIMANbHbIE CHIBL. CBS3b pPabOTHI
2.3.7 HEMOTCHIIMAIBHBIX CHJI C HM3MCHCHHEM MEXaHHYECKOW DSHEPruu
CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHHUECKON YHEPTUH
2.3.8 VYrpyrue v Heynpyrue CTOIKHOBEHHS
239 TeXHquCKIfe YCTPOMCTBA: ABMKEHHE paKeT, BOJOMET, KOTMeEp,
MPYKUHHBINA TUCTOJIET
[IpakTuueckue paboThl. M3ydeHwe CBSI3M CKOPOCTEW Ten mpu
2.3.10 Heynpyrom ypaape. HMccnemoBaHue CBsi3M  pabOTBI  CHIIBI €
W3MEHECHUEM MEXaHWYECKOM SHEPTUH Tella
3 MOJIEKVJISAPHAS ®U3UKA U TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOM TEOPUU
31 OCHOBHBIC TIOJIOKCHHS MOJICKYJISAPHO-KHHETUYCCKOW TECOPHH.

3.11

bpoynoBckoe naBwxkenue. uddysus. Xapakrep ABWKEHHS U
B3aMMOJICHCTBHS YaCTUI] BELIIECTBA




Mopaenu cTpoeHusl Ta30B, JKUIKOCTEH U TBEPABIX TEI U

3.12 00BsICHEHUE CBOKCTB BEIIECTBA HA OCHOBE ITHX MOJIEIICH
3.1.3 Macca monekyn. KonmngectBo Benectsa. [locTosinHast ABoraapo
314 TemoBoe paBHoBecue. Temmeparypa u e€ usMmepenue. Illkana
temnepatyp Llenbcus
315 Monenb HJEAILHOTO Tasa. OcHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KHMHETUYECKOM TEOPUH UJIeaThHOIO ra3a
AOcomoTHas Temreparypa Kak Mepa CpelHedl KHHETHYeCKOH
3.1.6 SHEPruM TEIUIOBOTO JABMKEHHUs vacTull rasza. lllkama Temmepatyp
KensBuna
3.1.7 VYpasuenue Kianeiipona — Menneneena. 3akoH JanbproHa
31.8 I"a30BbIe 3aK0HBI. M30ITPOIIECCHI B UICAIBHOM ra3e C MOCTOSHHBIM
KOJIMUECTBOM BEIIECTBA: U30TepMa, H30X0pa, n306apa
3.1.9 TexHUYeCKUE YCTPONCTBA: TEPMOMETP, OapoMeTp
[TpakTueckue paboTel. M3mMepeHne Macchl BO3/lyXa B KJIACCHOM
3.1.10 KoMHaTe. lccnenoBaHue 3aBUCHMOCTH MEXKIYy IapaMmeTpamu
COCTOSTHUS Pa3pEKESHHOIO Ta3a
OCHOBbI TEPMOJAMHAMUKHU
321 TepmoannamMuyeckas cucTeMa. BuyTpenHnss SHEprus
TEPMOJMHAMHYECKON CHCTEMBI H CITOCOOBI €€ M3MEHEHUS
329 KonnuectBo TemoTsl u  pabota. BHyTpeHHsss  SHeprus
OJIHOATOMHOTO HJICaJIbHOIO Ta3a
Buner  Temnomepenauu: — TEMJIONPOBOAHOCTh,  KOHBEKIIHA,
3.2.3 u3nmydeHue. TemmoéMKocTh Tenma. YielnbHas —TeIIOEMKOCTh
BelecTBa. Pacy€T komuyecTBa TEIIIOTHI IIPH TEIUIoNepeiade
[TepBbiii 3aKk0H TepMoAMHAMUKH. [IprMeHeHue MepBOro 3aKoHa
3.24 TEPMOJUHAMHKHN K H3omporeccaM. ['padudeckas MHTEPIPETANUS
3.2 paloThI raza
TeroBble MamuHbl. [IpUHIMIIBI IEUCTBHUS TEIUIOBBIX MAIIIHH.
325 [TpeoOpa3zoBanus »HEPruM B TEIUIOBBIX MammHax. Kosdduuuent
nosiesnoro nerctBus (manmee — KIIJ) TerutoBor mammabl. [ukm
Kapno u ero KII/{
Bropoit 3akoH TepmoauHamuku. HeoOpaTumocTh MpoleccoB B
3.2.6 npupoge. TemnoBble BUraTead. OKOJOTHYECKHUE MPOOTIEMBI
TEIIOPHEPTETHKU
397 TexHUYECKHE YCTPOWCTBA: JIBHTaTe)Ib BHYTPCHHETO CTOPaHUS,
- OBITOBOM XOJOIMIBHUK, KOHIUIIHOHEP
3.2.8 [TpakTrueckue paboThl. MI3Mepenue yeabHON TemI0EMKOCTH
#HHPar###AT'PET ATHBIE COCTOSIHUA BEIHLIECBA. ®A30BBIE ITEPEXO/IbI
[TapooOpazoBanrie W KoOHIeHcanus. McmapeHue #  KHUIIGHHE.
3.3.1 VYaenbHas TeryioTa mapooOpa3oBaHUs. 3aBUCHMOCTh TEMITEPATYPHI
KUTICHUS OT JaBJICHUS
3.3 332 AOGCOMIOTHAS ¥ OTHOCUTENIbHAS  BI&KHOCTh  BO3TyXa.
o Hacelensslii nap
TBépmoe Temo. Kpucramnmuyeckue u  amopdHble — Tena.
3.3.3 AHM30TpOTIAS  CBOMCTB  KpUCTALIOB. JKUIKHE  KpPUCTaJUIHL.

CoBpeMeHHbIE MaTepUaJIbl




IInaBnenue u KpucTaljin3anus. YIICJ'IBHaH TCIJIOTa IIJIaBJICHHA.

3.3.4 CyOnumarnus

3.35 YpaBHeHHUE TEIIOBOrO OajaHca
TexHuueckue  YCTpOHCTBA:  TUTPOMETP U IICHUXPOMETD,

3.3.6 KaJOPUMETp, TEXHOJIOTUH TOIY4YE€HHUSI COBPEMEHHBIX MaTepHAaJIOB,
B TOM YHCJIe HAHOMaTEPHAaJIOB, U HAHOTEXHOJIOTUHU

3.3.7 [TpakTuyeckue padoThl. M3MepeHne BIa)kHOCTH BO3/1yXa

4 SJIEKTPOAMHAMUKA
##HPart#H##JIEKTPOCTATUKA

411 DneKTpu3anus Tei. DIEeKTpUIecKuil 3apsi. [IBa Buia JEeKTPUIECKUX
3apsI0B

412 [TpoBOTHUKH, AUAIIEKTPUKH U TIOTYIIPOBOTHUKH

4.1.3 3aK0H COXpaHEHUs AIEKTPUUECKOTO 3apsiaa

4.1.4 B3aumogeiictBue 3apsaaoB. 3akoH Kynona
Onextpuueckoe mone. Hampspk€HHOCTH SIEKTPUUYECKOTO TOJIS.

4.1.5 ITpuHnun CYIIEPIIO3HIIMH. JInann HaIPSHKEHHOCTH
AIIEKTPUYECKOTO TMOJIS

4.1 416 PabGorta cun snexkrpocrarudeckoro mnons. [lorennuman. Paznocts

MOTEHIINAJIOB

417 [TpOBOTHUKY M IUAJIEKTPUKH B TIOCTOSSHHOM SJIEKTPHYECKOM ITOJIE.
JusnekTpudeckasi pOHUIIAEMOCTb

418 OnexTpoéMkocTh. KonzmeHcaTop. IJEKTPOEMKOCTh  IIOCKOTO
KOHJIEHCAaTopa. DHeprus 3apsHKEeHHOT0 KOHIEHcaTopa
TexHuueckue ycTpoiicTBa: 3IIEKTPOCKOTI, DIIEKTPOMETP,

4.1.9 AIIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHE 3JIEKTPONpHOOpPOB,
KOH/JIEHCATOp, KCEPOKC, CTPYHUHBIN IPUHTED

4110 IIpakTrnueckue paboTHL. N3mepenue 3JIEKTPOEMKOCTH
KOHJIeHCcaTopa

#HHHPar###IIOCTOSHHBIN SJIEKTPUYECKHNM TOK. TOKU B PA3JIMYHBIX
CPEOAX

421 VYciioBUSL CyLIECTBOBAHUS IOCTOSHHOTO JJIEKTPUYECKOTO TOKA.
Wcrounnku Toka. Cuia Toka. [locTOSHHBIN TOK

4.2.2 Hanpsoxenue. 3akon Oma Ju1s yyacTka Lenu

423 ONEKTPUYECKOE CONPOTUBIEHUE. YJIENbHOE COINPOTHUBIIEHUE
BElIeCTBA

424 [TocnenoBarenbHOe, NapaljielbHOE, CMEIIAHHOE COEIMHEHUE
IIPOBOTHUKOB

4.2 4.2.5 Pabora anekrpuyeckoro Toka. 3akoH Jxoyns — JleHna

4.2.6 MOIIHOCTB 3IEKTPUUYECKOTO TOKA
anekTponBrkymas cuna (manee — OJIC) um  BHyTpeHHee

4.2.7 COINPOTHBJIEHUE HWCTOYHMKA TOKa. 3akoH OMa g TOJHOH
(3aMKHYTOM) 25ekTpuueckoit enu. Koporkoe 3aMbIkanne

4128 DJEeKTpOHHAs TPOBOAMMOCTH TBEPABIX METAJLIOB. 3aBUCHMOCTD
COIIPOTHUBIICHUS] METAJJIOB OT Temreparypbl. CBepXIpOBOAUMOCTh

4.2.9 OnekTpuueckuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB

4.2.10 [TonynpoBonuuku. CoOCTBEHHass M TNpPHUMECHAash MPOBOJUMOCTD




MOJTYTPOBOTHUKOB. CaoiicTBa p-n nepexoja.
[ToynpoBOTHUKOBBIE TPHOOPHI
4211 ONEKTpUYECKUH TOK B  3JIEKTPOIMTAX. JIEKTPOJIUTUYECKAS
JUCCOLMalUs. DIEKTPOIU3
OnekTpuueckuii  Tok B razax.  CaMOCTOSTENbHBIA U
4.2.12 HECaMOCTOSITSIIbHBIN pa3ps. PaznudHbie TUITBI CaMOCTOSTEIHHOTO
paspsiaa. Moutaus. [1nazma
TexHuueckue ycTpoWCTBa: amIepMeTp, BOJBTMETP, PEeocTar,
HUCTOYHUKU TOKa, AIEKTPOHATrpEBaTEIIbHEBIE npudopHI,
4.2.13 AJIEKTPOOCBETUTEIILHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHHS,
BaKyyMHBII VO], TEPMHCTOPHI u (hOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIH JTMOJI, TaJIbBAHUKA
[TpakTueckue paboThl. I3yueHue CMEHNIAaHHOTO COEIUHEHUS
4214 PE3UCTOPOB.
WUsmepenne DJIC ucTOYHMKA TOKA M €ro BHYTPEHHETO
conpotubienus. Habmonenue anexrpoiusa
11 KIIACC
Kon
Konnposepsiemoro | IIpoBepsieMble 3j1eMeHTBI COAEPKAHUS
pasjena
3JIeMeHTa
4 OJIEKTPOAMMHAMUKA
#HHPar#tH##MATHUTHOE I10OJIE. DJIEKTPOMATHUTHA A MHYKIUA
4.3.1 [TocTtossHHBIE MAarHUTHI. B3auMo1elicTBHUE MOCTOSIHHBIX MATHUTOB
MaruutHoe mone. Bektop MarHuTHOM uHHAyKUuu. [IpuHimn
4.3.2 cyneprno3unuu. JImHun MarHuTHOM MHAyKuMu. Kaptuna imHMN
MarHUTHON MHIYKIIUHU TOJISl TOCTOSIHHBIX MAarHUTOB
MarauTHOE TOJIe MPOBOJHHMKA C TOKOM. KapThHa NMHUN MONs
433 JUIMHHOTO TPSIMOTO TMPOBOJAHHMKA M 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJHMKA, KaTYIIKU ¢ TOKoM. OnbIT Dpcrena. Bzaumoneiicteue
MIPOBOJHHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOlyJIb ¥ HaIIPABJICHUE
Cuna JlopeHma, e€ MoAydp | HampablieHHE. JIBHKeHHE
4.3 4.3.5 3apsDKEHHON YacTHUIBl B OJJHOPOJHOM MarHUTHOM mose. Pabora
cunbl JlopeHna
4.3.6 SIBneHue ANEKTPOMArHUTHON MHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUH
4.3.8 OJIC nHaykiuu. 3aKOH 3JEKTPOMArHUTHON MHAYyKIK Papanes
439 Buxpeoe snektpuueckoe none. 3/C UHAYKIKMUA B TPOBOJHUKE,
JBIDKYIIEMCSI TIOCTYIIATEIHHO B OJTHOPOJTHOM MarHUTHOM T10JIE
4.3.10 [TpaBuso Jlenia
4311 NunykTtuBHOCTD. SIBnenue camounaykuuu. 3J1C caMOMHAYKIIMHT
4.3.12 DHeprusi MarHUTHOTO TIOJISl KATYIIIKUA C TOKOM
4.3.13 DJIEKTPOMAarHUTHOE TT0JIe




4.3.14

Texundeckue YCTPOfICTBal IMOCTOAHHBIC MAarHUTHI, 3JICKTPOMAarHuThI,
QJICKTPOABHUI'ATCIIb, YCKOPUTCIIN 9JICMCHTApPHBIX HacCTull,
MHAYKOHUOHHAA I1€Yb

4.3.15

[IpakTuueckue padoTbl. M3ydeHre MarHUTHOTO IMOJISI KaTYIIKH C
TokOM. VccnenoBanue elcTBUS MOCTOSIHHOIO MarHuTa Ha paMKy
¢ TOKOM. VccnenoBanue siBJICHHS 3JIEKTPOMAarHUTHON UHTYKIIUU

KOJIEBAHUA 1 BOJIHBI

5.1

#HHPartHMEXAHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHUW A

5.1.1

Koneobarensaas cucrema. CBoOoHEBIE KOJICOaHUS.
I'apmonnueckue konebanus. [lepron, yactora, amrunryna u dasa
KoJe0anui

512

[IpyxMHHBIA MaATHUK. MaTeMaTUYECKUN MAATHUK

513

YpaBHEeHHE TapMOHHUYECKHMX KojcOanmii. KuHemaTtudeckoe u
IUHAMHUYECKOE OIMMCAaHUE KOIeOaTeILHOI0 IBIKEHNS

5.1.4

[IpeBparnienue sHEpruM Mpu rapMoHUYECKuX KosneOanusx. CBs3b
aMIUTUTY/Ibl KOJCOAHUI MCXOJHON BEIMYMHBI C aMIUTUTYAaMHU
KoJieOaHuM €€ CKOPOCTH U YCKOPEHUS

5.15

Konebarenbubiii  koHTyp. CBOOOAHBIE  3JEKTPOMArHUTHBIE
Kose0aHus B HICAbHOM KOJIEOATEIbHOM KOHTYype. AHAJIOTHS
MEXKIY MEXaHWYECKUMH M 3JICKTPOMArHUTHBIMH KOJIEOaHUSMH.
®opmyna Tomcona

5.16

3aKOH COXpaHEHUS DSHEPruud B HJACATHHOM KoJeOaTeIbHOM
KOHTYpE

5.1.7

BriHyX/1€HHBIE MEXaHUYECKUE Kosie0aHusl. Pesonanc.
Pesonanchas  kpuBas. BbIHYXICHHBIE  SJIEKTPOMArHUTHBIE
KoJIcOaHus.

5.1.8

Ilepemennsbiii TOk. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.

5.1.9

MOIIHOCTh NEpEMECHHOTI'O TOKa. AMHHI/ITYI[HOG n HeﬁCTBYIOLHCC
3HAYCHHUE CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

Tpancopmarop. IIpomsBoacTBo, mnepenada u MoTpedieHHE
NEKTPUYECKOM  SHEpruu.  ODKOJOTMYeCKHe  PUCKH  TIpU
IIPOU3BOJICTBE ANEKTPUYECKON JHEPIUM. KynsTypa
WCII0JIb30BAaHHUS AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU

5.1.11

TexHuueckue ycTpoicTBa: ceiicMorpad, 3JMeKTpUYECKHd 3BOHOK,
JIMHUH dJIEKTponepesad

5.1.12

[Ipaktuueckue pabotsl. MccnenoBaHue 3aBHCHUMOCTH IEpHOA
MaJIbIX KoJleOaHMi rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl Tpy3a.
HccnenoBanue MEpEeMEHHOrO TOKAa B LENU U3 IOCIENOBATEIBHO
COCIMHEHHBIX KOHACHCATOPA, KaTYIIKU U PE3UCTOPA

5.2

##HPartHH#MEX AHUYECKUWE U DJIEKTPOMATHUTHBIE BOJIHBI

521

MexaHu4eckue BOJIHBI, YCJIOBHs pacrpocTpaHenus. Ilepuon.
CKOpoCTh pacnpocTpaHEHUs] W JJIMHa BOJIHBL [lomepeunsie u
MIPOJOJIbHBIE BOJIHBI

5.2.2

##HPar### Untepdepenius u qudpakiius MEXaHUYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. Beicota ToHa. TeMOp
3ByKa

5.2.4

BHCKTPOMaFHI/ITHBIe BOJIHBI. VcaoBus H3ITy4YCHUA




AJIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus BektopoB E, B
U U B DJIEKTPOMAarHUTHOW BOJIHE B BaKYyyMe

5.2.5

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEIOMIICHUE,
MOJIApU3aLus, I paKIys, uHTepdepeHIus. CkopocTb
3JIEKTPOMArHUTHBIX BOJIH

5.2.6

[lIxana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHUMIIBI  paguoOCBs3M W TEJNEBUICHUA. Paauwosoxanus.
DNIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

5.2.8

TexHuueckue  yCTpPOMCTBA:  MY3BIKAJIBHBIE  WHCTPYMEHTHI,
yJIbTPa3ByKOBasl JMArHOCTMKA B TEXHUKE W MEIUIIMHE, pajaap,
paanonpuéMHHUK, TeJICBU30p, aHTeHHA, TenedoH, CBY-neup

5.3

##HParfHH#OIITUKA

5.3.1

[IpsAMonMHEHOE PacIPOCTPAHEHUE CBETA B OAHOPOJHOM Cpele.
JIyu cBera

5.3.2

OtpaxxeHue cBeTa. 3akOHbl OTpakeHUs cBeTa. lloctpoeHue
1300payKeHHH B IUIOCKOM 3epKajie

5.3.3

[Ipenomrenne cBera. 3aKOHBI TpeloMIieHHs CBeTa. AOCOIIOTHBIN
[10KAa3aTesb MPETOMIICHHUSI

5.34

Ilomnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbli  yros IOJHOTO
BHYTPEHHETO OTPAKEHUS

5.3.5

Jucnepcus ceeta. CiioxkHbli cocTaB Oenoro ceera. L{Bet

5.3.6

Cobuparoiue 1 paccenBarole JuH3bl. ToHkas nuH3a. PoKycHoe
paccTosHUE W ONTHUYECKas cuja TOHKOW JmH3bL. [locTpoenue
n300pakeHUt B COOMpAOIIMX ¥ PACCEMBAIOIIMX  JIMH3AX.
@opMyiia TOHKOW JMH3BI. Y BEIUYECHHE, 1aBAEMOE JTUH301

5.3.7

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH

5.3.8

Wntepdepennus  cera. KorepeHTHble HCTOYHHUKH. Y CIOBHSA
Ha0JII0/IeHNs] MAaKCUMYMOB U MUHUMYMOB B MHTEp(EpEeHIIMOHHON
KapTHHE OT JIBYX CUH(a3HbIX KOT€PEHTHBIX HCTOYHHKOB

5.3.9

Hudpakus  cera. JudpakunonHas  pemeérka. YciioBue
HaOI0AeHUS TJIABHBIX MaKCUMYyMOB npu BRI (S 1501
MOHOXPOMAaTHYECKOI0 CBETa Ha TUPPAKIIMOHHYIO PEHIETKY

5.3.10

[Tonspusanus ceera
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TexHuueckue  ycTpoWcTBa:  OYkHM, Jyna, (oTtoanmapar,
MPOEKIIMOHHBIA anmapaT, MHUKPOCKOI, TEJECKOM, BOJIOKOHHAs
OIITHKA, TU(PPAKIIMOHHAS PEHIETKA, MOJISIPOUT

5.3.12

[IpakTuueckue paboThl. M3mepeHue mnokaszaTens MNpeIoMIICHUS.
HccnenoBanue cBOWCTB u300paxkeHWi B nuH3ax. HaOmroneHue
JIMCTIEPCUU CBETA

SJIEMEHTAI CITELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTU

6.1

rpaHI/II_U:I MMPUMCHUMOCTHU KJIaCCUYECKON MEXaHHUKHU. HOCTYJ'IaTLI
TCOPHUU OTHOCHUTCIBHOCTHU: HWHBAPUAHTHOCTL MOIAYJIA CKOPOCTHU
CBCTA B BAKYYMC, IPUHIUII OTHOCUTCIIbHOCTU OUHIITEeHA

6.2

OTHOCHUTENBHOCTh OIHOBPEMCHHOCTH. 3aMe)1neHHe BpEMCHHU H
COKpalICHUC NJIMHBI

6.3

DHeprus U UMIYJIbC CBOOOTHOMN YaCTHIIBI




CBs3bp Macchl C DHEPTUEH M HMITYJIbCOM CBOOOJTHON YaCTHIIBI.

6.4 .
OHeprus 1oKosi CBOOOIHOM YaCTUILIbI
7 KBAHTOBAS ®U3MKA
##Par###JIEMEHTBI KBAHTOBOM OIITHUKU
711 @otonsl. Popmyna Ilnanka cBs3u sHeprun (GOTOHA C €ro
4acCTOTOW. DHEprusl U UMNYyJbC poToHa
712 OtkpeiTue u  wuccienoBanne (Goroddpdekra. Omnbitel AT
CroneroBa. 3akonbl poTorddexTa
7.1 713 VYpaBuenue DiHmreiHa st Gpororddexra. «KpacHas rpaHuia
o dotordhdekra
714 Hasnenue ceera. OnbiTel [1.H. JIeOGenena
7.1.5 XUMHYECKOE NEUCTBHUE CBETA
716 Texnuueckue YCTpOMCTBA: (OTORIIEMEHT, doronaTuuk,
collHeuHas OaTapesi, CBETOIUO]T
CTPOEHUE ATOMA
701 Monens aroma Tomcona. OnbiTel Pe3epdopaa o uccnenoBaHuio
cTpoenus aroma. [Imanerapnas Mmojenp aroma
[Mocrymarer bopa. M3nydyenwe u moryiomieHue (GOTOHOB MpHU
71.2.2 mepexo/ie aToMa C OJHOTO YpPOBHSI DHEPrHuH Ha Apyroil. Bumabl
cnekTpoB. CrieKTp ypOBHEW SHEPrUU aToMa BOJIOpO/1a
7.2 793 Bonnosele coiicTBa yactuil. Bonnsl ne bpoiins. KopmyckynspHao-
- BOJIHOBOH Jyanu3M. JIudpakius 3JeKTPOHOB Ha KPUCTAILIAX
724 CrnoHTaHHOE€ ¥ BBIHYXJICHHOE W3JIy4eHHE. YCTPOWCTBO U
MIPUHIKI PaboTHI T1a3epa
705 TexHuueckue yCIv*poﬁCTBa: CIIEKTPAJbHBIN aHaN3 (CIEKTPOCKOI),
na3ep, KBAaHTOBBIN KOMITbIOTEP
7.2.6 [IpakTuueckue padotsl. HabmoieHue TMHenyaToro cnekTpa
ATOMHOE AJ1PO
7.3.1 MeTo/1bI HAONIOICHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHUIL
OtkpbiTHe  paguoakTuBHOCTH.  OnbiThl  Pesepdopaa  mo
739 OTIPENICJIEHUIO0 COCTaBa pPAJUOAKTUBHOrO u3mydeHus. CBOMCTBa
anb(a-, Oera-, raMma-u3nydeHus. BiusHUe paguoaKTUBHOCTH Ha
YKUBBIC OPTaHU3MBI
OTkppiTEe TIpOTOHA W HeWTpoHa. HykioHHas Moaenb sapa
7.3.3 I'eitzenbOepra — MBanenko. 3apsan siapa. MaccoBoe 4ucio sipa.
H3oTonbl
7.3 734 Anbda-pacnaa. DIEKTPOHHBIH U TO3UTPOHHBIN OeTa-pacma.
" I"amma-uznyuenue. 3aKkOH paJuOaKTUBHOIO pacnaja
735 DHeprust CBsI3u HYKJIOHOB B sijipe. SAnepHbie cuibl. Jledhekt macch
aapa
7.3.6 SAnepHsble peakiuu. [leneHne U CUHTE3 s1ep
Anepubiii  peaktop. TepmosmepHsiii cuHTe3. [IpoGmembl wu
7.3.7 MEPCIEKTUBBl SACPHONH DHEPreTHKH. DKOJOTHUECKHE AaCHEKThI
STICPHON DPHEPTETHKHU
738 DneMeHTapHbIe YaCTHUIBI. OTtkpbITHE MTO3UTPOHA.

DyHIaMEHTAIbHBIE B3aUMOJEHCTBUS




7.3.9

TexHuueckue yCTpoWCTBa: HO3UMETp, Kamepa Bubcona,
SJICPHBINA PeaKkTop, aTOMHasi bomba

7.3.10

[Ipaktuyeckne pabotTel. MccienoBaHnue TpekoB dYacTul] (IO
TrOTOBBIM (hoTOTrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Buna 3Bé3gHoro Heba. Co3Be3aus, sSipKkue 3BE3IBI, TUIAHETHI, UX
BUIUMOE JBUKECHUE

8.2

Conneuynas cucrema. [lnmanersl 3emHoOi rpynmnbl. [lnaHersi-
TMTaHTBl M MX CIIyTHHMKH, KapJIMKOBBIC IUIaHETHl. Maible Tena
ConHeyHON cUCTEMBI

8.3

Comnne, dotochepa u armochepa. CostHeuHass aKTUBHOCTh

8.4

WcTouynuk sHeprun CosiHa U 3BE371

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: MaCcCa, CBETUMOCTb, PAINYC,
TeMIIepaTypa, UX B3aUMOCBs3b. JluarpaMmma «CreKTpaibHbIN Ki1ace —
CBETHUMOCTB». 3BE3bI TVIABHOH MOCJIEN0BATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY JIJI 3BE3/] TJIABHOH IOCIEA0BATEIILHOCTH

8.6

###Par###BuyTpeHHee CTpOEHHUE 3BE3. CoBpemeHHbIe
IIPEACTAaBICHU O MPOUCXOXKAECHUH U 3Boymonuu ConHua U 3BE3N.
Ortarnbl XKU3HHU 3BE3]

8.7

Mneunsiii Ilyre — nHama [Mamakrtuka. CnupanbHas CTpyKTypa
lanaxtuku, pacnpenenenue 3BE31, raza U npuid. llonoxenue u
newkenne ConHua B [amaktuke. [lnockas u  cdepuueckas
noacucTemsl [amakTuku

8.8

Tunel ramaktuk. Paguoranaktuku m kBasapsl. UEpHbIE NBIPHI B
sJIpax rajlakTUK

8.9

Bcenennas. Pacimpenue Beenennoil. 3akon Xa06ma. Pazoeranue
rajaktuk. Bospact u paguyc Bcenennoi, teopus bonbiioro
B3pbIBa. Mogeins «ropsiuel BeeneHHoly. PennkToBOE n3nydeHue

8.10

MacmrabHast CTPYKTypa Bcenennoi. MeraranakTuka.
Hepemménnplie npo0iaeMbl aCTPOHOMUHU




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
®uswka, 10, 11 xmace. byxosue b.b., Mskumes I'.f1.yuebnuk. - M.IIpocBemenue, 2014
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
®uswka, 10, 11 xmace. byxosueB b.b. , Mskumes I'.51.yuebnuk. - M.IIpocsemenue, 2014
MeTtoauyeckue nocodus M TMIAKTHYECKHE MATEPHAJIbI
1. Martepuainsl A CaMOCTOSITENIbHOM pabOThI yUalIuxcs Ha ypOKe U JoMa.
https://content.edsoo.ru/lab/subject/2/
2. Owusnueckuii Kiacc. PU3MKa IS CTAPIICKIACCHUKOB U HE TOJbKO. https:/fizclass.ru/
3. T'ocynapctBennbiii mMy3eii kocMonaBtuku uM. K. 3. IluonkoBckoro. BupryanpHble mporynku
https://gmik.ru/fotovideo3d/virtualnyiy-tur/
2. DNeKTpOHHBIA yueOHUK 1Mo (usuke
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%
D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_ %D1%83%D1%87%D0%B5%D0%B1
%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B3
3. HoBast OTKpbITast SHIUKIIOTICAUS
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
4. dusuka B mkoie. Pucynku no ¢pusuke http://markx.narod.ru/pic/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Kouctpykrop ypoka no ¢usuke. https://www.krippo.ru/.
2. Bce akryanbuble matepuansl [ MA pasmemiensl Ha caiite ®T'BHY «®enepanbHblii HHCTUTYT
neJaroruueckux u3Mepenuit». https:/fipi.ru/.
3. OOpa3zoBaTenbHbIil MOpTaN A MOATOTOBKM K TOCYIapCTBEHHOW MTOTOBOM aTTeCTallud IO
¢usuke. Pexxum nocrymna: https://ege.sdamgia.ru/, https://oge.sdamagia.ru/.
4, LearningApps.org — OecriatHblii nU(GPOBOM pecype, MO3BONSIONIMNA B HMIpOBON (opme
OCYIIECTBIISATh 000011eHNe U3Y4YEHHOTO MaTtepuaia U KOHTpPOJIb 3HaHUH.
https://learningapps.org/register.php .
5. HoBas oTkpbITast SHIUKIIONEUS
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
6. Yuurtenbckuii  mopTan.  Meroaudeckue — Mmarepuaisl 1Mo (QHU3MKE W acTPOHOMHUU
https://www.uchportal.ru/load/38
7. Bce o Hayke B MockoBckux mikosax http://nauka.mosmetod.ru/
8. MutepakTuBHBIC Tab0paTopHbIe padoThl M0 dusuke http://seninvg07.narod.ru/004 fiz_lab.htm
9. OO6pasoBarenbHas skocucTema B 3nanus https://vznaniya.ru/
10.Tonurexunveckuii Mmy3eit https://polymus.ru/
11.My3eli ~ KOCMOHABTHKH. BupryanbHas ~ 3KcKypcHs https://russia360.travel/things-to-
do/msk/Museums_gall/memaorialnyy-muzey-kosmonavtiki/
12.buodwusuka https://postnauka.org/themes/biofizika
13.Hexommepueckuit Hay4HO-TIONYJISIPHBII MIPOEKT «DNEeMEeHTBI 00BN HayKH»
https://elementy.ru/
14.bubnuoreka KHUT o HOITYJISIPHOM 3JIEMEHTapHON dusuke
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm
15.3nexTpoHHBIN y4eOHUK 1O (pU3UKE
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%
D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%87%D0%B5%D0%B1
%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B8
16. ®usuka B mkone. Pucynku nmo ¢usuke http://markx.narod.ru/pic/
17. ApxuB xyprana «Hayka u xwu3ub» https://www.nkj.ru/archive/
18.Bcs ¢usuka http://wwwe.all-fizika.com/article/index.php?id_article=110
19.BuptyanbHbiii  My3ed (u3nyeckoro o00O0pyIOBaHHS MY3EHHO-TIEAArOrHYeCKOro KOMILIEKCa
«Denukcey https://fiz-muz-spb.ucoz.net/
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https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B8
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