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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHUN K pe3ysibTaTaMm
OCBOEHHS OCHOBHOH 00pa3oBaTeNbHOW MporpamMmsbl, mnpeactaBieHHbIX B OI'OC
COO, a Takxke c yué€roMm enepaibHON paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMUUU MpenojaBanus yuyeOHoro npenMera «dusmka» B 00pazoBaTeabHBIX
OpraHu3aluaXx Poccutickon Oenepanuu, peAIN3YIOIINX OCHOBHEIE
o0Opa3oBaTeabHbIE POTPAMMBI.

Copnepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTuHbI Mupa oOyyvatouiuxcst 10-11 kinaccoB npu oOydeHUH
X (Qu3nuke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AESTEIIbHOCTHOTO MOAXOAA.
[Tporpamma no pusuxe coorsetcTByeT TpeboBanusmM GI'OC COO k maaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPeIMETHBIM pe3yJibTaTaM O0y4YeHUs, a TaKkKe
YUUTHIBAET HEOOXOAMMOCTHh pEATU3AMN MEXKIPEIMETHBIX CBA3eH (U3UKU C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU TpeAMeTaMH. B HelonpenenstoTcs OCHOBHbBIE
e u3ydeHust GU3MKU Ha YPOBHE CPEAHEro 0011ero o0pa3oBaHusl, TUIAHUPYEMbIE
pe3yNbTaThl  OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, MeETalpeJIMETHbIE,
npeaMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma no usuke BKIIOYAECT:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKH Ha 6a30BOM YPOBHE, B

TOM YHKCJIE TIPEIMETHBIE PE3yJIbTAThI MO ToJIlaM 00yUYeHUs;

e cojepkaHue yueoHoro npeameta «Dusmnkay 1mno rogam o0ydeHusl.

dusrka Kak Hayka O Hambojee OOImMMX 3aKOHAX MPUPOJBI, BBICTyIAs B
KayecTBe yueOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKIJIAJl B CUCTEMY
3HaHUM 00 okpyxaromeMm Mupe. [1IkoapHbIN Kype GU3UKHA — CHCTEMOOOPA3yIOMINMA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (DHU3UYECKHE 3aKOHBI
JIe)KaT B OCHOBE TIPOILIECCOB M SIBJICHUM, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
bu3mueckoir reorpadueid wm actpoHomueid. Mcmonb3oBaHME W AKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHMM  Ompenesser XapakTep U pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJOTUH B cpepe SHEPTreTUKHU, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHUAJIOB C 3a/JlaHHBIMU CBOMCTBaMHU W Apyrux. M3ydenwue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJl B POPMUPOBAHUE €CTECTBEHHO- HAYUYHOM KapTHHBI
Mupa oO0y4arommuxcs, B (OPMUPOBAHHUE YMEHHMH NPUMEHSATh HAYUHBIH METOJ
MIO3HAHUS [IPU BBIIOJHEHUN UMH YYE€OHBIX HCCIEAOBAHMM.

B ocHoBY Kypca pu3uku 11t ypoBHSI CpeIHET0 00111ero 00pa30BaHus MOJI0KEH
pPAA UAEH, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €rOMOCTPOEHHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH Kypc SBISIETCA JOTHYECKH
3aBEpPHIEHHBIM, OH COAEPKUT MaTepUal U3 BCEX pa3fesioB (PU3MKH, BKIIOYAECT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoesn cenmepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (U3HKHU
o0beUHEH BOKpYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTCs
GopmMupoBaHUE TPEICTABICHUNH O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mpeanoyiaraeT HCIOJb30BaHUE
TYMaHUTApHOTO TOTEHIMana (U3MUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(¢u3MKH C pa3BUTHEM OOIIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU
M 9KOJIOTHYECKUMH MTPOOTIEMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢hbusuku npeamnoiaraet 3HakoMCTBO
C IIMPOKUM KPYroM TEXHHYECKUX M TEXHOJOTMYCCKUX MPUIOKCHUHA HM3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes osxonocusayuu peanusyercs TOCPEACTBOM BBEACHHS DIIEMEHTOB
COJICp)KaHUs, TMOCBSIIEHHBIX DJKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHHKU M TEXHOJOTHH, a TaKKe OOCYKICHHS
npo0JIeM pallioOHATBFHOT'O MTPUPOIOTIONB30BAHUS M SKOJIOTHUECKON 0€30ITacCHOCTH.

CrepXKHEBBIMH 3JI€MEHTaMU Kypca (U3MKHM Ha YPOBHE CPEJIHEr0o OOIero
oOpa3oBaHus SBISOTCS (husmdeckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpHUH, Poiin (HyHAAMEHTAIbHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX MIPEICTABICHUIX O MMPUPOJIE, TPAHUIIAXTTPUMEHUMOCTH
TEOpUH, ISl ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U MPOIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN TOAX0J] B Kypce (DU3UKU peamn3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeNbHOCTH O0Yy4YaroInXCs.
Jl;1s1 6a30BOT0 YpOBHS Kypca (PU3UKU — ATO UCTIOIB30BaHNE CUCTEMBI (DPOHTATIBHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JIa0OPAaTOPHBIX paboT, KOTOPHIE B IPOTrpaMMe
no Qusnke oObEIMHEHBI B OOIIHMK CMHCOK YYCHHMYECKHX MPAKTHUSCKUX PaAbOOT.
Brigenenne B yka3zaHHOM TiepeyHe J1abOpaTopHBIX padOT, MPOBOAMMBIX IS
KOHTPOJIS U OLIEHKH, OCYLIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeNbHOrO Mpoliecca
UCXOJSl U3 OCOOCHHOCTEW TIAHWPOBAHUS M OCHAIIeHUs kabunera Qusuku. Ilpu
3TOM O0ECHeYnBaeTCsl OBJaJCHHE OO0YyYalOIMMHUCA YMEHUSAMHU IPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, HCCIEIOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIHYMUH H
MOCTAHOBKY OIIBITOB IO MPOBEPKE NMPEAT0KEHHBIX TUIIOTES.

Bonpioe BHUMaHMe yenseTcs: pemeHnto pacu€THBIX 1 KaueCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacUETHBIX 3a7]a4 PUOPUTETOM SIBIISIFOTCS 331491 C SIBHO 33JIaHHOU
(¢u3nyeckoil MOAENBIO, MO3BOJISIOIINE TPUMEHATh U3YUCHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3flena Kypca, TaK M HHTETPUPYS 3HAHUS U3
pa3HbIX pasnesnoB. JJig KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHHs Ha
OOBSICHEHHE MPOTEKaHUsI (U3NYECKUX SIBICHUN M MPOILECCOB B OKPYKAIOIICH
KU3HHU, TpeOyronue BbIOOpa (Qu3MuecKod MOAENH [JIs CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHHUYECKOMY 00eCIeYeHHI0 Y4eOHOro nmpoliiecca 6a30Bblil ypoBeHb Kypca (GU3uKH
Ha ypOBHE cCpeaHero oOmero o0pa3oBaHUs JOJDKEH H3y4aThCsi B YCIOBUSX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAYYHOTO IWKJIa. B kabuHere (QU3MKU TOIKHO OBITH
HeoOxoauMoe JlabopaTopHOe OOOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (QU3MKe YUEHUYECKHX MPAKTUYECKHX PaboT M JAEMOHCTPAIlMOHHOE
o0opyioBaHUE.

JleMoHCTpanimoHHOe 00opyaoBaHue (HOPMHPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MUHUMAJIbHOW JOCTaTOYHOCTH H  00ECIeYMBaeT IOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMme 10 (U3UKE KIOYEBBIX JACMOHCTpAIUN IS
UCCIICJIOBAHUS  HM3y4aeMBIX SIBICHHH ©  TPOIECCOB, OMIMPHUYECKHX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TCXHHYCCKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHWE I YYEHUYECKUX TMPAKTHUYECKUX padboT
dbopMupyetcst B BUIE TEMaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydarommxcs. TeMaThdecKue KOMIUIEKTHI
71a60paTOPHOTrO OOOPYAOBAaHMS JOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITMGPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJE IU(POBBIX JabOpaTOpuil.

OCHOBHBIMH LIETIIMHU U3Y4YeHUS (PU3UKN B 00111eM 00pa30BaHUU SBIISFOTCS :

e (QopMHpOBaHME HHTEpPECAa W CTPEMJICHUS OOYYAIOIIUXCS K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX HMHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PECHUSI KaK PE3YJIbTaTa U3YUCHHS OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DPU3UKH;

o (opmupoBaHne yMeHUN OOBSCHATH SBIEHUS C HCIOJIB30BAHUEM
dbu3HUeCKUX 3HAHUI ¥ HAYYHBIX JI0KA3aTEIbCTB;

e (opmupoBanue mpencTaBICHUN O ponu (PUMKHU IS PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3THX 1eneld oOecreynBaeTcs pelIeHHeM CIeIyIoIUX 3a7ad B

nporecce U3ydeHus Kypca (pU3uKy Ha YpOBHE CPEIHETO 00IIEeTro 0Opa3oBaHus:



e MpUOOPETEHHE CUCTEMBI 3HAHUI 00 00X (PU3UUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSIX, BKJIIOYas  MEXAHUKY, MOJIEKYJSIpHYIO (U3HUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3HUKY M 3JIEMEHTHI aCTPOPU3UKHU;

e (opmupoBaHHE€ yMEHUH NPUMEHITh TEOPETUUYECKUE 3HAHUS IS
o0ObsiICHEHUs (U3MYECKUX SBJICHUN B TMPUPOAEC U JUISI TPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB peUIeHUS pPa3IUYHbIX 3a7ad C SBHO 3a/JlaHHOM
¢uznuecko MOJENbI0, 3aJad, MOJPa3yMEBAIOIIUX CAaMOCTOSTEIbHOE
co3faHue GU3NUEeCKO MOJENH, aIEKBAaTHOW YCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB U TMPHUHIIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITENIbHOIO TUIAHUPOBAHUS W TPOBEICHUS
Gu3MUeCcKUX HKCIEPUMEHTOB, aHAIM3a M HMHTEpHpeTaluy HHPOpMalUH,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU ISl Pa3BUTHUSA YMEHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus otBoauTcs 136 yacos: B 10 kitacce — 68 vacoB (2 yaca B HEJIEIO), B
11 xacce — 68 uacoB (2 yaca B HEZEIIO).

[Ipennaraemspiii B mporpaMMme 1o (QU3NKE TNepeueHb J1abopaTOpHBIX W
NPAKTUYECKUX padoOT SBISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJaeT BBIOOD
pOBEJICHUs JIa0OpaTOPHBIX PAOOT W OMBITOB C YYETOM MHIUBHIYaTbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbI HAYYHOI'O IIO3HAHUA

®usuka — Hayka o npupoxae. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHupa. PoJib 3KkcriepruMeHTa U TEOPUH B POLIECCE MMO3HAHUS IPUPOBI. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUYECKUX SIBIEHUUA M MpoleccoB. HayuHble THMOTE3bI.
duznyeckue 3aKOoHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTU (PU3MUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHHBI
MHpA, B IIPAKTUYECKON AEATEIBHOCTH JIFOEH.

Jlemoncmpayuu

AnHanoroBele “ UU(PPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBMXeHHE. OTHOCUTEIBHOCTh MEXAaHWUYECKOI'O JIBMKCHMUSI.
Cucrema orcu€ta. Tpaektopus.

[lepemerienne, CKOpOCTh (CpedHSIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepUAIBHON TOYKH, MX MPOEKIIMU HA OCHU CUCTEMbl KOOpJUHAT.
Ciio)xeHue nepemMenieHnii U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJUHEHHOe nBrkeHue. ['paduxu
3aBUCUMOCTA  KOOpJMHAT, CKOPOCTH, YCKOPEHHS, TyTH U IEepEeMEIICHUs
MaTepUabHON TOYKH OT BPEMEHHU.

CBoboaHoe najzieHre. Y CKopeHre cBoOOTHOTO TaIeHHUS.

KpuposmmHeitHoe nBukeHue. JBuKeHrne MaTepralIbHOM TOYKHU MMOOKPYKHOCTH
C TOCTOSHHOW IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTUHEHHAS CKOPOCTD.
ITepuon u yactora oopamenus. LleHTpocTpeMUTEIPHOE YCKOPEHHE.

TexHu4YecKkne YCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIUIOMETD,
JIBUKCHUE CHAPAJOB, LICITHBIE U PEMEHHBIE MEPEAAYH.

Jlemoncmpayuu

Mogaens cucTeMbl OTCUETA, WLIFOCTPALMS KMHEMAaTHYECKUX XapaKTEPUCTUK
JIBHDKCHUS.

[IpeobpazoBaHue IBHKEHHUI C HCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TageHne Tem B BO3AyXE U B Pa3peKEHHOM ITPOCTPAHCTRE.

Habnronenue aBmkeHus Tenia, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U
FOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOIHOTO NaJeHUs.

Hanpanenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomsi

N3ydyeHne HEpaBHOMEPHOTO ABHKEHUS C LIEJIbIO ONMPEACICHUS] MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY MYTAMHU, TPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE NIPOMEXYTKH BpPEMEHU TMPU PABHOYCKOPEHHOM
JNBM>KEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyenune nBUKEHUS 1IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrxkeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuaiun  orHocutenbHOocTH  'anmies.  Ilepsbii  3akoH  HprotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akon HerotoHa s
MarepuanbHOM TOUkH. TpeTuii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsiaroreHusa. Cuna Tsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJibkeHus, kaueHusi). Cuna tperus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBUKEHUU TEJa B )KUJIKOCTH WIIH rase.

[TocTynarensHOE U BpamiaTelbHOE ABMKEHNE a0COTIOTHO TBEPAOTO TENa.

MoOMEHT cuiibl OTHOCUTENBHO OcH BpamieHus. [lnedo cumibl. YcimoBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuueckne yCTpOWCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MOJALIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIuu.

CpaBHeHUE Macc B3aUMOJIEUCTBYIOIIUX TEI.

Bropoii 3akon HerotoHna.

Nsmepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIPYTOCTH OT e opMaIium.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeECHS TBEPAOTO Tena. Buabl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIHUX B MNPYKUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3aKkonvl cOXpaHeHUA 6 MeXAHUKE

NMnynbe MatepuanbHOW TOYKU (Tena), CUCTEMbl MAaTEPHUAIbHBIX TOYEK.
NMnynbC CuUiibl M1 U3MEHEHUE HMITYJIbCa TeJlda. 3aKOH COXPAHEHUS] MMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabora cumabl. MOITHOCTE CHITHI.

Kunernueckass sHeprusi MarepuaibHOW TOouku. Teopema 00 H3MEHEHUU
KUHETHYECKON YHEPTHH.

[TorennuanbHas SHEPrusl. [ToTennuanbHast SHEPTUS YIpyro
nedopMupoBaHHOM NpyKUHBI. [loTeHIMaIbHAS YHEPTHSI TeNla BOJIM3U MOBEPXHOCTU
3eMIu.

[ToTeHnuanbHple W HEMOTEHUIHMAIbHBIE  CHIIBIL. CBsi3p  paboTHI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW YHEPTHUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHUSI MEXAaHUYECKOI IHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo1 MOTEHIIMATIPHOM SHEPTUU B KHHETUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuyenue abCOMOTHO HEYNPYTOTrO yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIbI C UBMEHEHHEM MEXaHHMYECKOW IHEpruu
TeJa Ha MIPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MoJjiekyasipaasi u3uKa U TEPpMOIMHAMHUKA
Tema 1. Ocnosvt MoNEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU M UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwxkenue. Juddysus. Xapaktep IBWKEHHS U
B3aUMO/JICMCTBUSI YaCTHUI[ BElIeCTBAa. MoOJieNM CTPOCHUSA Ta30B, KUAKOCTEH U
TBEPIBIX TEJI U O0BACHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsl MoJiekyi. KonnuectBo BemiectBa. [locTossHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. [llkama temneparyp
Llenbcus.



Mogens upeanbHoro rasa. OCHOBHOE  yYpaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOU TEOpUM UJCaTbHOTO raza. AOCONIOTHAs TeMIleparypa Kak mepa
CpeaHEeW KWHETHYECKOW SHEPruM TEMJIOBOrO JBWXEHUS uactull raza. [llkana
temrieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHHE MenaeneeBa—Knanernpona.
3akoH [aneroHa. M3ompouecchl B UACATLHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BellecTBa. ['paduyeckoe MpeacTaBlIeHUE H30MPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIUE JAUCKPETHOE CTPOEHUE BeliecTBa, ¢oTorpadun
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 AUGDY3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA HJACAIBHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Onpenenenue Macchl BO3yxXa B KJIACCHOW KOMHAaT€ Ha OCHOBE M3MEpPEHHIA
00BEMa KOMHATHI, JaBJICHHS U TEMIIEPATyPhl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK/ly TapaMeTpaMu COCTOSTHUS pa3peKeHHOT O
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMmonmHamuueckass cucteMa. BHYTpEeHHSAsT 3HEprusi TEPMOJUHAMUYECKON
CUCTEMBI U criocoObl e€ n3meHeHus. KonmuecTBo TermnoTsl U pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MACANbHOrO  ra3a.  Buael  Temionepenauw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3IyUYCHHUE. Y IeJIbHAS TEIUIOEMKOCTh BELIECTBA.
KosmuecTBO TEmIOTHI py Temionepeaaye.

[lonsitue 06 ammabatHoMm miporecce. llepBwili 3aKOH TEPMOJAMHAMUKHU.
[IpumeneHnne mepBOro 3akoHa TEPMOJIMHAMHKH K u3omporeccaMm. [padudeckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTUMOCTh TpoIleccOB B MPHUPOJE.

TermoBble MamuHbL. [IpUHIUIIBI JEUCTBUS TEIIOBBIX MAIIWH.
[IpeoOpa3oBanus HSHepruM B TEIUIOBBIX MammHaxX. KoaddumumenT moae3Horo
neicTBus TemoBor MamwuHb. [ukn KapHo m ero ko3gduiMeHT MoJjae3HOro
JNEUCTBUS. DKOJIOTHYECKHE TPOOIEMBI TEMII0IHEPTETUKHU.



TexHudueckne yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: JIBUTaTEllb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOJUIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH »HEpruu Tejaa IMPU COBEPIICHUH DPAOOTHI: BBUIET
npoOKH U3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3/yXa, HarpeBanue sdupa B
JATYHHOU TpyOKe MyTéM TpeHUs (BUACOIEMOHCTPALIMS).

N3meneHnne BHyTpeHHEN 2HEprun (TEMIIEpaTyphl) Tela MpU TEIIonepeaaye.

OnpIT 0 a11abaTHOMY PaCIIMPEHUIO BO3AYyXa (OMbIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHET O CrOpaHus, pEaKTUBHOTO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuiecmea. Dazoevle nepexoovl

[TapooOpaszoBanue u KoHaeHcanus. Mcnapenue u kunenue. AOGCoOMOTHAsS U
OTHOCHUTEJIbHAS BIIAJKHOCTh BO3ayxa. HacelllleHHBI map. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JAaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. Kuakue kpucramibl. CoBpeMmeHHblE Matepuanibl. llnaBineHue wu
KpHUCTaJuIM3anus. Y qenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHEHHE TEmI0BOro 6anaHca.

TexHnueckne yCTpONCTBA M IPAKTHYECKOE IPHUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJy4EHHs] COBPEMEHHBIX MaTEpPHAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npu NoHMXEHHOM JJaBJICHUU.

Crioco0bl U3MEpEHUS BIAYKHOCTH.

Habnronenune HarpeBaHus U IUIaBJIEHUS KPUCTAIUIMUECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTAJIOB.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomuol

N3mepenne OTHOCUTENIBHON BIIAJKHOCTH BO31yXa.

Paznen 4. DiiekTpoAUHAMUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ted. OJEeKTpudeckuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsiioB. [IpOBOJMHUKYM, OUANEKTPUKU W TONYNPOBOJHUKHU. 3aKOH COXpPaHEHUS
AJEKTPUYECKOT0 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH KyioHna. To4edHBIN 3JIEKTPUUYECKUNA 3apsi.
Onektpuueckoe nozie. Hanpsok€HHOCTE anekTpudeckoro nosist. [IpuHnun



CYIIEpHO3ULMU DIIEKTPUYECKUX TOJCU. JIMHUM HANpPSKEHHOCTH BIEKTPUYECKOTO
TOJISL.

Pabota cui anextpoctarudeckoro noss. [lorennuan. PaznocTs noTeHIMaNOB.
[IpoBOIHMKH M AUAIEKTPUKH B 3JIEKTPOCTATUYECKOM moJie. Judnexrpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTPOEMKOCTh TIIOCKOr0 KOHJIEHCATOPA.
DHeprus 3apsHpKEHHOT0 KOHJAEHCAaTopa.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETP, DJEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE 3JEKTPONpUOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO ¥ IPUHLIUI IEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHMKH B AJIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyeckas 3anuTa.

JINPNEKTPUKH B DJIEKTPOCTATHUECKOM ITOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3Mmepenne anekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTPUYECKUA TOK. YCJIOBUS CYUIECTBOBAHUS BJIEKTPUUYECKOrO TOKA.
Ncrounuku Toka. Cuina Toka. [IoCTOSHHBIN TOK.

Hanpsixenne. 3akon Oma 17151 ydacTka IEIH.

DNEKTPUYECKOE CONMPOTHUBJIEHUE. Y AEIbHOE CONPOTHUBICHUE BELIECTBA.
[TocnenoBarenpHOE, MapaAJIEIBbHOE, CMELMIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PaGora nanextpuueckoro Toka. 3akon Jlxoyns—Jlenma. MomrHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIAsl CHJIa U BHYTPEHHEE CONTPOTUBIICHUE UCTOYHUKA TOKA.
3akon OMa 1151 OJIHOM (3aMKHYTOM) 35ieKTpruieckoi nenu. KopoTkoe 3ambikanue.

ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TemmepaTypbl. CBEpXIIPOBOJIUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX TYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBoiHHKOBBIE TPUOOPHI.

DJIEKTPUYECKM TOK B  pacTBOpax MW  paciuiaBax  3JEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALMUSA. DIEKTPOIIU3.



DJIEKTpUYECKUI TOK B Tra3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [lnazma.

TexHudeckrue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIepMeETp,
BOJIBTMETP, PEOCTaT, MCTOUYHUKUA TOKA, JJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIH U0,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOTYITPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa ¥ HAMPSHKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS MWJIUHIPUYECKUX MTPOBOJTHUKOB OT JIJTUHBI,
IUIOILA/IN TTONIEPEYHOT0 CEYEHNs U MaTepuaa.

CwmelranHoe CoOeIMHEHNE MPOBOIHUKOB.

[IpssMmoe wu3MepeHue dIeKTpoABIKYyIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTAa U OlIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTH COMTPOTHUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTE 3IAEKTPOIUTOB.

HckpoBoii paspsal U NPOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSSI TPOBOJIMMOCTH JUOJIA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3ydeHne cMemaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepenue 3MeKTpOABMXKYIIEH CHIIbI HCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexrpoiusa.

MexnpeaMeTHbIE CBA3H

Nzyuenue kypca ¢usuku 60a3oBoro ypoBHsS B 10 Kitacce OCYHIECTBISIETCS C
y4E€TOM COJIEpPKATEIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTE€MaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHWEM METOJIOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
TeOpHsi, HAOIIOJEHNE, SKCIEPUMEHT, MOJIETIMPOBAaHUE, MOJIETb, U3BMEPECHUE.

Mamemamuxka: pelieHre CUCTEMbI ypaBHEHUH, THUHEHas QyHKIMs, mapadoa,
runepOosia, ux TrpaduKd W CBOWCTBA, TPUTOHOMETpUYECKHUE (YHKIIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPraHU3MOB (BHbI TEIUIONEpPEIauu, TEIIOBOE PABHOBECHUE),
ANEKTPUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJl, )KUAKOCTEH U



ra3oB, JJEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLMALUA,
rajbBaHUKa.

l'eoepacghus: B1axXHOCTh BO311yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE ABMKEHUH C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, MOJAIIUIIHUKM, HCIOJb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JpYrHe), JBUrareilb BHYTPEHHETO
cropanusi, naposasi TypOHUHa, ObBITOBON XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MATEPHUAIOB, B TOM YHCJIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKash 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWUHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, TaIbBAHUKA.

11 KJIACC

Pasnen 4. DiiekTpoAUHAMUKA

Tema 3. Macnummnoe none. IneKmpomMazHumHas UHOYKUUA

[ToctosiHHBIE ~ MarHUTH.  B3auMoneicTBUE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uWHAyKuuu. I[lpuHumn cynepno3unuu
MAarHuTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JMHUM MarHUTHOU
UHIYKUIWHU TOJIS1 IOCTOSSHHBIX MAarHUTOB.

MaruutHOoe T1I0JI€ NPOBOAHMKA C TOKOM. KapTWHa JnWMHUNA WHIYKIHU
MAarHUTHOTO MOJI JJIMHHOTO MNPSIMOIO MPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KAaTylIKU ¢ TOKOM. OnbIT Opcrena. BzauMoaencTere MpoBOIHUKOB C
TOKOM.

Cuna Ammepa, €€ MOyJIb U HaIlpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HampaBiieHUE. [[BrkeHre 3apsKEHHOW YacTHIIbI
B OJHOPOJHOM MarHuTHOM Imose. Pa6ora cuisl Jlopena.

SIBneHne BIIEKTPOMAarHUTHOW WHAYKUUHW. [IOTOK BeKTOpa MAarHUTHOM
MHIYKIUKU. OJIEKTPOJABIXKYIIAA CUla HWHIAYKIMH. 3aKOH 3JEKTPOMAarHUTHOMU
nHaykuuu Gapanes.

BuxpeBoe »iexkTpuyeckoe moiie. IDJIEKTPOABWKYIIAs CWIa HHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYNIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CAMOMHIYKIMHU. OJEKTPOJABHXKYILAS  CUJa
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: IOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOIO ITy4Ka MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHONM UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCHMOCTb 3JIEKTPOABIKYIIEN CHIBI MHIYKIMH OT CKOPOCTH M3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHre CaMOVMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3ydeHre MarHuTHOTO NOJISI KATYIIKUA C TOKOM.

HccnenoBanne 1eMCTBUS MOCTOSSHHOIO MAarHUTAa Ha PAMKY C TOKOM.

HccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Paspnen 5. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHbsle KOA€0aHUA

Konebarenbnas  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJIEOAHUS.
["apmonnyeckue konebanus. Ilepuon, wactora, amruutyga u Qasza KoneOaHUI.
[IpyxxuHHBIN MasgTHUK. MaTreMaTHYEeCKHMH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosieOanuii. [IpeBpalieHrie sHeprun Npu rapMOHUYECKUX KOIeOAHUSX.

Konebarenbupiii koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCAUTBHOM KOJeOAaTebHOM KOHTYpe. AHANOTHUS MEXIy MEXaHHYECKUMU U
AIEKTPOMAarHUTHeIMH KoJieOanusiMu. @Dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIE0aTEIHHOM KOHTYPE.

[IpencraBienue o 3aTyxaroumx KojieOaHUAX. BhIHYKIEHHbIE MEXaHUUYECKHE
KosneOanus. Pezonanc. BeiHyXIeHHBIE 3JIEKTPOMArHUTHBIE KOIeOaHus.

Ilepemennbiii  TOK. CUHYyCOMIANBHBIA TNEPEMEHHbIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHO€ U JCHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA H
HaIPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUIECCKOM
SHEPIruM. DKOJOTUYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPI MU B IMOBCEAHEBHOM KU3HH.

TexHnueckne yCTPOMCTBA MW NPAKTUUYECKOE IPUMEHEHHE: SIECKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JINHUU dJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojaeOaTeNbHON CHCTEMBbI (TIPYKUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanre cBOWCTB BBIHYKJIEHHBIX KOJIEOAHUIA.

HaGmronenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCMMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOaHUIA.

Pe3oHanc mnpu mocienoBaTEIbHOM COEIMHEHUHM PE3UCTOpa, KaTYyIIKU
MHIYKTUBHOCTH M KOHJAEHCATOpAa.

Mopenb TMHUU 3IeKTpOIepeaayn.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHM rpy3a Ha HUTU OT
JUTMHBI HUTH ¥ MaccChl rpy3a.

HccnenoBanue nepeMeHHOT0 TOKA B IIEMHU U3 MOCIEA0BATENbHO COSAMHEHHBIX
KOHJIeHCATOpa, KaTyIIK: U pe3UCTOopa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60THbI

Mexanudeckue BOJHBI, ycioBus pacrnpoctpanenus. Ilepuon. CxopocTh
pacnpocTpaHeHusi W JJIMHa BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
Nutepdepentus u nudpaxiys MexaHUIECKUX BOJTH.

3Byk. Ckopocth 3Byka. I'pomkocTs 3Byka. Beicota Tona. TemOp 3Byka.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CIIOBUSI U3JIYYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekrpomarautHoi BosiHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEeIOoMIICHUE, MOJspU3anus, AUPpaKius,
unTepdepennus. CKOpocTb MEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHNE 3JE€KTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUUIIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYIKAIOIIEH CPEIbI.

TexHuuyecknue yCTpOWCTBA M MPAKTUUYECKOE TPHUMEHEHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOGmromeecs Te10 Kak HICTOYHUK 3BYKa.

HaGmronenne oTpakeHus ¥ IPETOMIICHUSI MEXaHUYECKUX BOJTH.

HabGmronenne narepdepeHmm u nudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenne cBsSI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYION H
4acTOTOU KoJieOaHU.



HccnenoBaHnue  CBOMCTB — DJIEKTPOMArHUTHBIX  BOJIH: OTpa)XCHUE,
pesioMJIeHUe, Noaspu3anus, 1udpakius, HHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMosmrHelHOE pacnpOCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyd cBera. ToueUHbIM HCTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHBI oTpaxeHHUs: cBeTa. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeta. 3aKOHBI MpEIOMIIEHUS cBeTa. AOCOTIOTHBIN MMOKA3aTEelb
npeinomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja MOJHOIO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbli cocTaB Oenoro cBeta. LIBerT.

Cobuparomue u paccenBaroniye TuH3bl. ToHKas MuH3a. POKYCHOEPACCTOSIHUE
U ONTHYECKasi cuiia TOHKOW JuH3bL. [locTpoeHue n3o0paxkeHuit B coOMparomux u
pacceuBaroux JuH3ax. PopMyra TOHKOM JIMH3bL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPHUUECCKOMN ONTHUKHU.

BonnoBass ontuka. WuTepdepenums cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBus HAOMIOIEHNS MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIITMOHHOMKAPTUHE
OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. HudpakuuoHHas peméTka. YcCIoBHEe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM TAJE€HUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHWE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBINA ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TIOJSIPOU/I.

Jlemoncmpayuu

[IpssMONMHEWHOE pPacHpOCTpaHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
Onrtrueckue mpudopHI.

[TonHoe BHyTpeHHEE OTpaxeHue. Mozens CBeToBoAA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenune narepdepeHImu ceera.

Hab6mronenne nudpaxum ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue crniekTpa ¢ HOMOIIBIO PU3MBI.

[Tomy4yenue crexTpa ¢ MOMOIILI0 AUGPAKITHOHHON PEIIETKY.

Habmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paKEHUI B JTMH3AX.
HaGmronenue nucnepcuu cBeta.

Pa3nen 6. OcHOBBI crieMAJIbHON TEOPUH OTHOCHTEIbHOCTH
['paHnubl  NPUMEHUMOCTH  KJIACCMYECKOW  MexaHuku.  lloctymarel
CIIeLIUaJIbHON TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTb MOAYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHLNI OTHOCUTEIBHOCTH DHHILITEHHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU M COKpALIECHUE
JUTUHBI.
DHeprus U UMITYJIbC PEIIITUBUCTCKON YaCTHUIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI“I/ISI
ITOKOA.

Pa3nen 7. KBantoBasi pusznka

Tema 1. Dnemenmol K6aHmMo6OU ONMUKU

®dotonbl. Dopmyna [lnanka cBsi3u SHEPTHU (POTOHA C €T0 YACTOTOW. DHEprus
U UMITyJbC (DOTOHA.

OTtkpeiTue u uccienaopanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
doToaddexra. YpapHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpOCTBA M TNPAKTHYECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COMHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHElTHET0 GpoTtodddekra.

Ceeroguog.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -4aCTHIL.
[Inanerapnas mopmens aroma. Iloctynatel bopa. M3nydeHune u mormonieHue
¢boTOHOB TpW mepexojie aToMa C OJHOTO YPOBHS DHEPrHUM Ha Npyroil. Bumbl
cniekTpoB. CHEKTp YpOBHEH 3HEpruu atoMa BOAOpPOAa.

BosnnoBbie cBoiicTBa yactul. Bomubl ne bpoitis. KopnyckynsipHo-BOITHOBOM
TyaJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBIL BOJIHBI JIa3epa.

HaGmronenue nuHeRvyaThIX CIIEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

HaGmonenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEepUMEHTBI, JOKa3bIBAIOIIUE CIOXXKHOCTh CTpoeHHs siapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pezepdopa no onpeeaeHuio coctaBa paiioakTUBHOTO
usnydyeHusi.  CpoiictBa  anbda-,  Oera-, ramMMma-usiydeHusi.  BiusiHue
PaAMOAKTUBHOCTH HA JKUBbIE OPTraHU3MBI.

OtkpeiTHE TpoTOHA W HelTpoHa. HyknonHas mognens siapa [elizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe uucio siapa. M3oTonsi.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnan. [amma-
u3NlydeHue. 3aKOH paJuOaKTUBHOTO pacraa.

DHeprust CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jlepekt maccol siapa.

SnepHble peakuuu. JleneHnue U CUHTES sIep.

Anepnsiii peaktop. Tepmosnmepubiii cunTe3. [IpoOnemMbl W TEPCHIEKTHBHI
AIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACTIEKThI IAEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertobl HAaOJIIOICHNS U PETUCTPALIUN AJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsnyeckoit KapTUHBI MUpa.

TexHu4eckre ycTpoHCTBa U MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMmepa
Buibcona, siaepHblif peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOUIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTil (110 TOTOBBIM (poTorpadusam).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM U ACTPOPUZUKHU

Otansl pa3BUTHS acTpoHoMUU. [IpukiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUH.

Bun 3Bé3mHoro neba. Co3Be3ausi, SpKUe 3BE3MBI, IUIAHETHI, WX BHJIHAMOC
JIBIDKCHHE.

ConHeuHas cucreMa.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk nsHeprunm CoJiHIIa W 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEePUCTUKHU. [[narpamMma «CIEKTpajbHBIM KIacCc —
CBETHUMOCTB». 3BE3ABI TJABHOM IIOCJICIOBATSILHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY JIJIS 3BE3]] TJIaBHOM IOCIEI0BaTEILHOCTH. BHyTpeHHEE CTpoeHUE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKICHUH U 3Bosronnn ConHua u
3BE3/. DTambl KU3HU 3BE3.

Mnineunsiii Ilyte — Hama ['anaktuka. [lonoxenue m aBmxenune ConHIa B
IN'anaktuke. Tunel ranakTuk. PaguoranakTuku u kBasapbl. YEpHBIE IBIPHI B sA1pax
raJaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe usiryyeHue.

Macmtabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vyenuueckue nabnooenus

HaGmionenust HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMIIbIOTEPHBIX
NPUJIOKEHUM I ONpe/ieNieHus MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3/1Ms1 CeBEPHOro NMONYIIApUs U SIPKUE 3BE3/IBL.

Ha6monenus B Teneckon Jlynsl, maner, Mieunoro Ilytu.

O6o0maromniee NoBTOPEeHUE

Ponb (¢u3uku W acTpOHOMHUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOH cepax NeaTeNbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOM Hay4HOUH KapTHHE MHpPA, poJib (U3HUUECKON TeOpUU
B (OpPMUPOBAHUY MIPEACTABICHUI O GU3HUECKON KapTHHE MUPa, MECTO (PU3UUECKOI
KapTUHBI MHpa B  OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
IIPEACTABIICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca gusuku 6a3oBoro ypoBHsA B 11 Kilacce OCyIIECTBIISIETCS C
Y4ETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBA3CH C KypcaMM MAaTEMaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (pu3myeckas BeIMYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJISIMPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelmieHHE CHUCTEMBl YPABHEHUH, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI M HMX NPOEKIMU HAa OCH KOOPAMHAT, CI0KECHHE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUMH, MPU3HAKK TMOAOOUS TPEYTrOIbHUKOB,
oTpeeNICHUE IIOMAAH MIOCKUX GUTryp U 00bEMa Tell.

buonozus: >nekTpuyeckue SBICHHS B JKUBOM NpPHUPOAE, KoJjeOaTelbHbIE
JNBH)KEHUS B )KMBOW NMPHUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paaranuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl 00Pa30BaHUsl KPUCTAIUIMYECKON PEIIETKY, CIIEKTPaIbHBIN aHAIN3.



l'eoepacghus: MarHUTHBIE TIOJTFOCA 3€MJTH, 3AJIEKU MarHUTHBIX P11, POTOCHEMKA
36MHOM NTOBEPXHOCTH, MPEICKA3AHUE 3EMIIETPSICCHUN.

Texnonozcua: JIMAHUM DJIEKTpOIEpenay, TIEHEPATOp IEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTeNb, WHAYKLIHMOHHASA II€4b, panap, pPaJlUONPUEMHHUK, TEIEBU30D,
anTeHHa, teiedoH, CBU-meub, NMpOEKIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOTPAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne yueOHoOro mpenMera «®Pusmkay Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIC PE3ybTAThl OCBOCHUS yueOHOro npeaMera «Du3nKay TOHKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3WUIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIHX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
OTBITa W OTBITA JEATECIBHOCTU B IMPOIECCE PeaM3allui OCHOBHBIX HANpaBJICHUN
BOCITUTATEIILHON JIEATEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaxaaHCKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKTAHCKON MO3UITUN 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKUX TYMAHUCTUYECKUX |
JEMOKpPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYTIPABIEHNUH B 00pa30BaTEIbHON OpraHU3alluu;

YMEHHUE B3aUMOJIEUCTBOBATH C COLMAJIbHBIMA UHCTUTYTaMH B COOTBETCTBUH C
uX QYHKIHMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOU JIE€ATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOU TPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTH OIIEHWBAThH CUTYAIMIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJIE B
NEATENbHOCTA YUYEHOTO;

OCO3HAHHUE JJUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAYIIErO;

4) 3cTeTHYECKOT0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAyYHOI'O TBOPUYECTBA,
MPUCYIIETO (PU3NUYECKON HAYKE;



5) TpyA0BOr0 BOCIIUTAHMS:

MHTEPEC K pa3IMuHbIM cdepam NpodhecCHOHATBHON NeATeNbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) PKOJIOrHYECKOro BOCIIUTAHHUS:

c(OpPMHPOBAHHOCTh JKOJOTUYECKON KyJIbTYPhl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa SKOJIOTMYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 11eJIeld YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacHIMpeHre OMbITa JEATeIbHOCTH SKOJOTMYECKON HaMpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (PUBHUKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsl (HU3NUECKON HAYKHU;

OCO3HAHHME LIEHHOCTH HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4eHUs (PU3UKU OCYIIECTBIISATH MPOCKTHYIO U MCCIIEIOBATEIBCKYIO IESITEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE TeHCTBUS
ba3oBble ornueckue aAeiicTBUA:
CaMOCTOSITETFHO ~ (OpPMYJIMPOBaTh W aKTyaJU3upoBaTh  Mpodiemy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIPEIETISATh TSN ACSITETLHOCTH, 3a]]aBaTh TapaMeTPhl U KPUTEPUH HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEUYUS B  pacCMaTpUBAEMBIX
(bu3HUECKUX SIBICHUSIX;
pa3pabaThiBaTh MUIAH PEHICHHUS MPOOJEMBI C Y4ETOM aHajdu3a HMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B IEATEITLHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
IEJISIM, OTICHUBATh PUCKU TIOCIIEJCTBUN JESTEIHHOCTH;
KOOPJWHUPOBATh W  BBHINONHATH paboOTy B  YCIOBHSX  PEaJbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO,ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIIIUICHHE MPU PEIICHUN KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciienoBaTe/bcKue JelCTBUSA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUCBBIMHA TOHITHSIMHU W METOIAMHU
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JESITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pelIeHHs 3aJad (U3MUECKOTO COJEp)KaHWs, MPUMEHEHUIO Pa3IUYHbIX
METOJIOB MIO3HAHUS;

BIAJIETh BHUJAAMU JEATEIBHOCTH 10 TMOJMYYCHHUIO HOBOTO 3HAHUSA, €ro
MHTEpIpETalud, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3IUYHBIX yUCOHBIX
CUTYallUgX, B TOM YUCJE MPU CO3JaHUU yU4E€OHBIX IPOEKTOB B 00J1aCTU (PU3UKY;

BBISIBIIATH PUUMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajadvy,
BBIJIBUTATh THIIOTE3Y €€ PEeIIeHUs, HAXOAUTh apTYMEHTBI JIJIS TOKA3aTeIbCTBAa CBOUX
YTBEPKICHUH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIIEHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOPMYIHPOBATH COOCTBEHHBIC 3a7adud B 00Opa3oBaTEIbHOMN
JESTeTLHOCTH, B TOM YHCIIE TIPU U3YYCHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYaI[UsIM, OLIEHUBAThH MPUOOPETEHHBIN OTIBIT;

yMETh TICPEHOCHTh 3HAHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX IPEIMETHBIX 00J1acTeil;

BBIJIBUraTh HOBBIE UJIEH, NIPEAJIaraTb OpUTMHAIBHBIE MTOIXO0/Ibl U PELLICHUS;

CTaBUTb IIPOOJIEMBI U 33J1a4H, JOIyCKAIOIINE aJbTePHATUBHBIEC PEILICHUS.

Pa6ora ¢ unopmanueii:

BJIJIETh HABBIKAMM MOJyYEHUS MHPOpMAIUKU (PU3UUECKOTO COAEPKAaHUS M3
MUCTOYHHMKOB PpA3HbIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBIATh IOMCK, aHaJM3,
CUCTEMAaTU3allMI0 U HHTEPIpEeTalMi0 MH(OPMALMK Pa3IUYHBIX BUAOB U (GOpM
HpEeCTaBIICHUS;

OLIEHUBATh IOCTOBEPHOCTh HH(POPMALUH;

UCMOJb30BaTh  CpeACTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIlMOHHBIX
TEXHOJIOTUHA B PEHICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3aI[MOHHBIX
3aja4 ¢ coOI0eHIEM TPeOOBaHUN SPTOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHrs, MPaBOBBIX M ATHYCCKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e301acHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJAEp’KaHUs B Pa3NuyHBIX (opmaTax c
yu€TOM Ha3zHAYeHUs MHPOPMAIMH U LIEJIEBOU ayAUTOPUHU, BHIOMpPAst ONTUMAIbHYIO
(Gopmy npeacTaBICHUS U BU3YyaTH3aIIH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1CHCTBUA:
OCYIIECTBIISITH OOIIIEHUE Ha YpoKaxX (PU3UKHU U BO BHE-YPOUHOU JEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CUTyalldd W  CMsI4ath
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOIO TOYKY 3PEHHUSI C HCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

[IOHUMAaTh U MCIOJI30BaTh NPEUMYIIECTBA KOMAaHIHOW U UHIAWBUAYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JACHCTBUH € y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN Ka)KI0I'0 YJICHA KOJIJICKTUBA;

IPUHUMATh LEJIM  COBMECTHOW  JCATENIIbHOCTH, OpPraHU30BBIBATHL U
KOOPAWHUPOBATh JEUCTBUSA MO €€ JIOCTUKCHUIO: COCTAaBIIATH IUIAH JEUCTBUM,
pacnpenensTh poiu ¢ YYETOM MHEHUM YYaCTHHUKOB, OOCYXAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4€CTBO CBOETO BKJIA/1a M KAXKOI0 YYaCTHHKA KOMaH/Abl B OOIIMIA
pPE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBAaTh MWJAEU C NO3UIUU HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYalLUIX, MPOSBIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaJibHbIe YUeOHbIE 1eiCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATENIbHYIO NESITEIbHOCTh B 00JAaCTH
(GuU3MKM W aCTPOHOMUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIILHO COCTABIIAITH IUIAH PEIICHHUsS] PACUETHBIX M KaueCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh PaMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATOYTEHUMH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 3a pelieHue;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

CIIoCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYAWIMA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO MOBHIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII MHTENJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIllWsIM, BHOCUTh KOPPEKTHBBHI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YIHTATOB IIEIISIM;

BJIQJICTh  HABBIKAMH  TIO3HABATENHHON  pediekcnn KaKk  OCO3HAHUS
COBEpINAEMbIX JIEUCTBHA ¥ MBICIUTEIBHBIX IMPOIECCOB, WX PE3YJIbTaTOB H
OCHOBAHUI;



MCITOJIB30BaTh MPHUEMBI PedICKCHH IS OTICHKH CHUTYAIllH, BRIOOpAa BEPHOTO
pEIICHHSI;

yYMETh OIICHUBATh PUCKH M CBOSBPEMEHHO NMPUHUMATH PEHICHUS 10 HX
CHI)KCHHIO;

NPUHAMATh MOTHUBBI M apryMEHTBl JPYTHMX IIPH aHAM3€e pe3yIbTaTOB
TESATEITBHOCTH;

NPUHUMATH ce0s1, TOHMMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTHl JAPYTHX TIPH aHajJu3e pe3yJbTaToOB
NESATEITBHOCTH;

NpU3HABATh CBOE MPABO W MPABO APYTUX HA OIIMOKH.

B nporiecce 10CTH)EHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHSI TIPOTPAMMBI 11O
buzuke s ypoBHS cpeaHero oOmiero o0Opa3oBaHUA Yy  OOy4YarOIIUXCs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEIIEKT, TIPEAMOIar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHWE, BUJICTh HANPABICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHAILHON Cepsl,
OBITH YBEPCHHBIM B ce0¢;

CaMOpETyJIMPOBaHMS, BKIIOUYAOMIETO CaMOKOHTPOJIb, YMCHHE TNPUHHMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh AaJanTUpPOBATHCS K
HMOIIMOHATLHBIM U3MEHEHUSAM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, HWHUIMATUBHOCTh, YMEHHE [EeWCTBOBATh HUCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHATBHOE COCTOSIHHUE
IpYTUX, YYUTBIBATH €r0 TPH OCYIIECTBIEHUU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOYAIOIUX CIIOCOOHOCTh BHICTPANBATh OTHOLICHUS
C IPYTUMHU JIOJbMU, 3a00TUTHCS, TIPOSBIATh HHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy o6yuenus B 10 kiacce npemMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPUMEPAX POIb U MECTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOM HAy4YHOW KApPTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKON IETEIbHOCTH JIHOJIEM;

YUHUTHIBATh TPAHUIIBl MNPUMEHEHHS] H3YYEHHBIX (U3UYECKUX MOJEINECH:
MartepualibHasi TOUKa, HHEepIMalibHasl CUCTEMa OTCuéTa, aOCOJIFOTHO TBEPJIOE TEIIO,
WJICATBHBIN ra3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUI 3aps]l PU pelIeHnH (PU3NUECKUX 3a/a4;



pacro3HaBaTh (QuU3MUECKUe SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
AIEKTPOJIUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJMHENHOE IBUKECHUE,
CBOOOJIHOE TAJICHUE TeJ, NBHKEHUE MO OKPYKHOCTH, UHEPLHS, B3aUMOJICUCTBUE
Ten, nuddys3usi, OpPOYHOBCKOE ABUKEHHUE, CTPOEHUE KUAKOCTEHU TBEPABIX Tel,
U3MeHeHre 00bEMa Tea MpU HarpeBaHuM (OXJIaXIEHHUU), TEIIOBOE paBHOBECHE,
WcrnapeHue, KOHJAEHCAIMs, IUIAaBICHHE, KPUCTAIUIA3ALMS, KUMNEHUE, BIIAXKHOCTH
BO3/yXa, MOBBIIICHUE MABJICHUS ra3a MpPHU €ro HarpeBaHUU B 3aKPBITOM COCY/E,
CBA3b MEXAY NapaMeTpaMH COCTOSIHUA Ta3a B M30IPOLECCAX, IJIEKTpU3aLUs Tel,
B3aMMOJIECTBUE 3aPA/0B;

OMHUCHIBATh MEXAaHUYECKOE JIBM)KEHUE, HCIOJIb3ys (Pu3nueckue BEITHMYHHBI:
KOOpJIMHATA, MYyTh, IMEPEMELIEHUE, CKOPOCTh, YCKOPEHME, Macca Tela, CHIIA,
UMITYJIbC TE€Ja, KHHETUYECKasi SHEPrusi, MOTCHIMAIbHAS SHEPrusi, MEXaHU4ecKas
paboTa, MexaHWYeCKass MOIIHOCTh;, TPH ONUCAHUM TPABUIBLHO TPAaKTOBAThH
(bU3UYECKU CMBICJT HCIOJIb3YEeMbIX BEIWYHMH, WX OOO3HAUCHUS] W EIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIIME JAHHYIO (DU3NYECKYIO0 BEJIUYUHY C JIPYTUMU
BEJTMYMHAMH;

ONUCHIBATh M3YYEHHbIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIE SBJICHUS,
UCTIONB3Yyad (U3MYECKUE BEIWYUHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasl SHEPTUsl XaOTHYECKOTO JBHKEHHUS MOJEKYJ, CPEIHEKBaJIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIIOTHl, BHYTPEHHSs HHEprus, paboTa rasa,
KO3 (UIIMEHT TOJIE3HOTO JEWCTBHUS TEIUIOBOTO JBUTATENs; MpPH OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCHOJIB3YEMBIX BEJIUYUH, WX
o0O3HAaUeHUsT W EAUHUIBI, HAXOAUTh (OPMYIBI, CBSI3BIBAIOIINE JITAHHYIO
(U3MUECKYIO0 BEIMUMHY C IPYTUMU BEIMYUHAM;

OMUCHIBATh U3YUEHHBIEC JIIEKTPUUECKHE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKHe BETUUYHMHBI: DJICKTPUUECKHUI 3apsi,
ANEKTPUUYECKOE MOJIE, HANPSKEHHOCTD IMOJIS, MOTEHINAN, Pa3HOCTh MMOTEHIIUAJIOB;
Py ONMHUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3HUECKHI CMBICI HCIOIb3YEMBIX
BEIMYMH, WX OOO3HAYCHHUS W EIWHMIIBI, YKa3blBaTh (DOPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3HYECKYIO BEJIMUMHY C IPYTUMHU BEIMYUHAMU;

aHANMM3UPOBATh (PU3UUYECKUE TPOIECCHl U SBICHUSA, MCIOIB3YS (QU3UUIECKUE
3aKOHBI W MPUHIUIBIL: 3aKOH BceMUupHOTro Tsrotenus, I, I u 111 3akonsr HeroToHa,
3aKOH COXPaHEHUsS MEXaHMYECKONW DHHEPruM, 3aKOH COXPAaHEHUsS HMIYJIbCa,
MPUHIUIT CYNEPHO3UIUHA CHUJ, NPUHUUII PABHOMNPABUS HWHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYK0 TEOPHUI0 CTPOCHHS BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW PHEPruu TEIIOBOTO JABUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUYECKOTO0 3apsija, 3akoH KysoHa, mpu 3TOM pa3auyaTh CIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €r0 MATEeMAaTHYECKOE BBHIPAKCHHE W YCIOBHS (TPAHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIUIIBI ICHCTBHS MAIIWH, TPHOOPOB U TEXHUISCKUX
YCTPOKNCTB; pa3ianuvaTh YCJIOBHS UX O0€30MaCHOTO WCIIONh30BAHUS B IMIOBCEIHCBHOU
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCIICIOBAaHUIO (DPU3WYCCKUX SBICHHH U
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHUM, IMPU ITOM
dbopmynupoBaTh podiieMy/3aady U TUIOTE3y YUYEOHOTO IKCIEPUMEHTa, COOUPATh
YCTaHOBKY M3 MPEUIOKEHHOTO 000PYA0BaHUS, IIPOBOJIUTD OTBIT U (POPMYIHUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHUS (DU3UUCCKUX BEIUYUH, MPU
STOM BBIOMPATh ONTHMAJBHBIH CHOCOO M3MEPEHUS W HWCIIOJIb30BaTh W3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHMOCTH  MEXIY  (U3HYECKHMMH  BEIUYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(UKCHPOBATH PE3yIbTAThI MOJYYCHHOM 3aBUCUMOCTH (PU3NYCCKUX BEIIMUMH B BUJIE
Ta0JINI ¥ TPAQUKOB, JACJIaTh BEIBOIBI IO pe3yJIbTaTaM UCCIICIOBAHUS;

coOro/IaTh MpaBuiIa OE30MacHOTO TpyAa MPH MPOBEACHUH HCCIEAOBAHHUI B
pamMKax y4eOHOTO OKCIIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON U TMPOEKTHOM
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M JTaOOPATOPHOTO
000py10BaHMS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3HUYECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3MUYECKHE 3aKOHBI U NMPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUECKHUE BEIMYMHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUEThl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYeHUSI (PU3UUECKON BEIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBAThH JIOTMYECKU HEIIPOTUBOPEUUBYIO
[EMOYKY PACCYXJACHHM C OMOpOol Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBJICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJIOTHU IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTAaBICHUS yueOHOU M HAYYHO-TIOMYJISIpHOW MH(POpMAIUU, TTOJTYYCHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOUTH MMPUMEPHI BKIIAJa POCCHMCKUX U 3apyOeKHBIX YIEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHMS 11O (PU3UKE B MMOBCETHEBHOM JKU3HU TS
obOecrnieueHus: 0€30MACHOCTH MpU OOpaIIeHUU C MPUOOPAMHU U TEXHHUUECKUMHU



YCTPOMCTBAMHU, JJISI COXPAHEHUSI 3I0POBbSI U COOJIIOJICHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYXKAKOLIEU Cpelie;

paboTaTe B TpYIIe C BBIIOJHCHHEM PAa3JIMYHBIX COIMATBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbI, palMOHAIBHO paclpeneisTh OOS3aHHOCTU U
IJIAHUPOBAThH JICSITCIIEHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBaTHO OIICHUBATH
BKJIAJT K&XKJIOTO M3 YYaCTHUKOB I'PYIIIIEI B pEIIEHUE pacCcMaTpUBaeMOi TPOOICMBI.

K koniy o6yuenus B 11 kiacce nmpeaMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTD Y 00YUAIOIINXCS YMCHUM:

JEMOHCTPUPOBATh HAa TMPUMEPaX POJIb W MeCTO (U3MKH B (POpMUpPOBAHUU
COBPEMCHHOW HAyYHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMCHHOW TEXHUKH W
TEXHOJIOTUH, B TPAKTUYECKOH ACATCIBHOCTU JIIOJCH, IICJIOCTHOCTh M CIMHCTBO
du3HUecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (DU3UYCCKUX MOJCIICH:
TOYCYHBIH AJICKTPUYCCKUH 3apsij, Jyd CBETa, TOYCUHBIH UCTOYHHUK CBETA, SACPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sjipa MPU pPElIeHUU (PU3HYSCKHX
3azay;

pacrno3HaBaTh (pU3NYECKUEC SBJICHHS (IIPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKH U KBAHTOBOW (DU3HMKH: DJICKTPUUYECKAS MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JIEUCTBHUS TOKAa, B3aUMOJECHCTBUE
MarHuTOB, DJEKTPOMArHUTHas WHAYKIUA, JEeWCTBUE MAarHUTHOTO TMOJs Ha
NPOBOAHUK C TOKOM U JBIKYIIMMCS 3apsj, SJEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, MPSAMOJUHEHHOE pAaCIpPOCTPAHEHHE CBETa, OTPaKEHUE, MPEIOMIICHUE,
uHTepdepennus, audpakuds W TOJAApU3alMs CBETa, JHCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (pororddekrt), cBeTOBOE NaBiIeHHE, BOSHUKHOBEHHE
JUHENYATOro CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAas M HMCKYCCTBEHHAas
PaANOaKTHBHOCT;

OMKCHIBATh W3YUYCHHBIE CBOMCTBAa BEIIECTBA (DJICKTPUUYECKUE, MATHHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYIO  TPOBOJUMOCTH  PA3NHYHBIX  Cpel) W
AJIIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI), HCIONB3YS (PU3NYECKUE BEITUUUHBI:
AIEKTPUUECKHUIN 3apsll, CHJIa TOKa, AJIEKTPUUECKOE HANPSIKEHUE, IIIEKTPUUYECKOE
COMPOTHBIICHHUE, PA3HOCTh MOTEHIIMAIOB, DJIEKTPOJBIDKYIAs Cuia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TOJs, cuia Awmmepa, cwia JlopeHma, WHAYKTHBHOCTD
KaTYIIK{, DHEPTUS DJIEKTPUYSCKOTO M MArHUTHOTO TMIOJIeH, MEpHoJl M YacToTa
KojeOannii B KoieOaTeTbHOM KOHTYpe, 3apsAl M Cuila TOKa B MPOIecce
TAPMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWJa JIMH3BI, TIPU OMHCAHWM TMPABUIBHO TPAKTOBATh (DU3UUECCKUU
CMBICIT HCIIONB3YEMBbIX BEIWYMH, WX OOO3HAYEHUS W €IWHUIIBI, YKa3bIBaTh
(bopMyITBI, CBSI3BIBAIONINE TAHHYIO (U3HUECKYIO BETUUNHY C IPYTHMH BeTUINHAMU;



ONKCHIBATh H3YYEHHbIE KBAHTOBBIE SBJIEHUS U MPOLECCHI, HCHOIB3YS
(u3nyuecKre BEIMYUHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, UIMHA BOJHBI H
4acToTa CBETa, SHEPIUs U UMIYJbC (POTOHA, MEPUOJ MOJIypacajia, SHEPrusl CBI3U
aTOMHBIX SIIEp, MPU ONHCAHUU MPABWIBHO TPaKTOBATh (PU3MYECKUNA CMBICH
WCIIOJIb3YEMbIX BEJIWYUH, UX OOO3HAUCHUS U €JAUHUILI, YKa3blBaTh (HOPMYIIHI,
CBA3BIBAIONIME JIaHHYI0 (DU3UYECKYI0 BEIMYMHY C JIPYTUMU BEIMYMHAMH,
BBIYUCIIATH 3HAaUCHUE (HU3NUECKON BETMUYNHBI,

aHANIM3UPOBATH (PU3MYECKHUE MPOILECCHl U SBJIEHUS, UCHOJIB3Yyd (U3HUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI TIOCIE0BATEIbHOIO U MapajieIbHOTO
COCIMHEHUs TPOBOJHUKOB, 3aKkoH Jlkoyns—JleHma, 3aKOH 3JE€KTPOMArHUTHOU
UHAYKIMH, 3aKOH MPSIMOJIMHEHHOT0 paclpOCTPaHEHUs CBETa, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHe OWHIITeHa st doTodrddexra,
3aKOH COXPAHEHMsSI DHEPrUH, 3aKOH COXPAHEHHs] UMITYJIbCA, 3aKOH COXpaHEHUs
ANIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCOBOI0 YHCIa, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO PACIajia, MPU 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHHE M YCJIOBHUS (TpaHUIBI, 00JaCTH)
IPUMEHUMOCTH;

OTpeeNTh HAIIPABJICHHE BEKTOPa MHAYKIIMM MAarHUTHOTO TOJI IPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuiibl JlopeHna;

CTPOUTh M OIHUCHIBaTh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh DKCHEPUMEHTHI IO UCCIENOBAHUI0 (DU3UYECKUX SBICHUA U
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: IMPU 3TOM
dbopmynupoBaTh pobiieMy/3aaady U THIOTE3y YICOHOTO IKCIIEpUMEHTa, COOUpAaTh
YCTaHOBKY U3 MPEIIOKEHHOTO 000PYA0BaHUS, MPOBOAUTD OMBIT U (POPMYIUPOBATH
BBIBOJIBL,

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE M3MEPEHUS (DU3UUECKUX BEIUYUH, MPU
ATOM BBIOMPATH ONTHUMAJBHBIA CHOCOO M3MEPEHUS U HMCIOJIb30BaTh M3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHU;

UCCIIEIOBAaTh 3aBUCHMOCTH (PU3WYECKUX BEJIMYMH C  HCIIOJIH30BAaHUEM
OPSMBIX HM3MEPEHWIl: TMPU HSTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH
PE3YNBTATHl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHJE TAOIUI U
rpaduKoB, AeMaTh BHIBOABI IO pe3yabTaTaM UCCIIEIOBAHMS;

co0roaTh mpaBuia 0€30MacHOro Tpyda MpH MPOBEACHUM HCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW U IMPOEKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1aDOPATOPHOTO
000pyT0BaHMS;

pemath pacu€THble 3aJa4yd C SBHO 3aJlaHHOM (DU3MYECKOW MOJIEIbIO,
UCIONb3Ys (PU3MUYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aa4u



BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (POPMYIIBI,
HeoOXonuMble JIJIsl €€ pEelleHUs, NPOBOAUTH Pacuy€Thl U OLICHUBATh PEATbHOCTH
MOJIYYEHHOT'0 3HAaUeHHs (PU3HUECKOU BEINYMHBI,

pemaTh KaYeCTBEHHBIE 33/1a4i: BBICTPAUBATh JIOTHYECKU HEIPOTHBOPEUMBYIO
LEMOYKY pPACCYXKICHUI C OMOpOM Ha M3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznUecKue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(OPMALIMOHHBIE TEXHOJIOTUHU JJIs TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U TpeJICTaBICHUSl yueOHOM U Hay4YHO-TIOMYJISIpHON MHPOpMALUU, MOJTYYCHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJIYy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh MPUHIMUIBI JEHCTBUS MallWH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS MX 0€30MACHOIO MCIIOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

PUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHWE MPOIECCOB OKPYKAIOIIETO MHpA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOM MKU3HU IS
oOecrieueHusi 0€30MACHOCTH MpU OOpamieHuu ¢ TpUOOpPaMH M TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 30POBBSI U COOJIIOJEHHUSI HOPM SKOJIOTHUYECKOTO
IIOBEJICHUS B OKpYXKarollleh cpene;

paboTaThb B TIpyHIe C BbHIIOJIHEHUEM pa3IMYHBIX COLUAIBHBIX pPOJIEH,
IUIAHUPOBaTh pPadOTy TpyNmbl, PALHUOHAIBHO pacCHpeleNiaTh O0O0S3aHHOCTU U
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, a/IeKBaTHO OLICHUBATH
BKJIa/1 K&)KJIOT0 U3 YYaCTHUKOB I'PYIIIbI B pELIEHUE pacCMaTpUBAEMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KounyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM ugposbie
Ne i/ pasi Konrpoasublie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypcsl
Pazgen 1. ®PUBUKA U METO/JIbI HAYYHOI'O IO3HAHUSA
bu6morexa [IOK
1.1 ) 2
VISHIA B METOZGL HAYIHOTO HOSHARMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHPI COXATICHIDL B MEXaruie https://m.edsoo.ru/7f41bf72
Uroro no pazueny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUNHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETHUECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEpMOMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMS BELIECTBA. 5 bubnuorexa [IOK
' @Da30BbIE EPEXOBI 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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznen 4. JIEKTPOJAUHAMUKA

bub6mmoreka [IOK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIM 2neKTpudYecKuil TOK. TOkHM B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpeax https://m.eds00.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM u@poBbie
Ne i/ pasi Konrpoiabubie | IlpakTHyeckue (1dpp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MaruautHoe nose. DIeKTpOMarHUTHasI 11 1 3 bubnnorexa [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKUe U JIEKTPOMArHUTHBIC bubnuorexa [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuorexa [JOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmotera [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Uroro mno pazueny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubmuorexa [JOK
4.1 DNeMEeHTbl KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7FA1c97c
4.2 Crpoenue aToma 4 bubnuorexa [IOK



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

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

4.3 ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMeHTbl aCTPOHOMHUU U aCTPO(DU3UKHI 7 Et?riﬂ;l ;fsgszcl)_.[ r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(ﬁ)g :3/I§f41097c
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

» ®usuka, 10 kmacc/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. on
penakuueiillapdentreBoit H.A., AkuironepHoe o6mectBo «M3aaTenbcTBO
«IIpocBemenue»

» ®uzuka, 11 knacc/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakuueiillapdentreBoit H.A., AkuironepHoe obiectBo «M3narenbcTBo
«ITpocBemieHue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®usuka, 10 xknacc/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakuueiillapdentreBoit H.A., AkuironepHoe obiectBo «M3narenbcTBo
«IIpocemenue»

2. ®usmka, 11 knace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakuueiillapdentreBoit H.A., AkuironepHoe obiectBo «M31aTenbeTBo
«IIpocemenue»

3. ®usuka CoopHuk 3anau 10 kimace A.A. 3ab6onorckuii, B.®. Komuccapos, M.A.
[TerpoBaMockBa «IIpocBemenue» 2023 r

4. ®uzuka Coopuuk 3amau 11 kmacc A.A. 3abonorckuit, B.®. Komuccapos, M. A.
[TerpoBaMockBa «IIpocBemenue» 2023 r
5.Coopnuk 3anau o ¢usuke I'.H. CrenmanoBa Mocksa «IIpocsemenue» 2020 r

6. Coopnuk 3anad mo pusuke A.Il. PermkeBud Mocksa «IIpocBemenuey 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. bubaunoreka ITOK https://m.edsoo.ru/ff0d1784

2. bubnmoreka — Bc€ mo npeamety «Pusnkay. — Pesxxum
nocrymna:http://www.proshkolu.ru

3. BuzaeoonsiTel Ha ypokax. — Peskxum gocryma: http://fizika-class.narod.ru



https://m.edsoo.ru/ff0d1784
http://www.proshkolu.ru/
http://fizika-class.narod.ru/

4. EnuHas KoJueKuus Hu(poBbIX 00pa30BaTeNbHBIX PeCypcoB. — Pexum
noctyna:http://school-collection.edu.ru

5. IHTepecHble MaTepHUabl K ypOKaM (U3HUKHU 110 TEMaM; TECThI [0 TEMaM;
HarsIHBIeTocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
Lludposrie oOpazoBareabHbIC pecypchl. — Pesxxum goctyna: http://www.openclass.ru



http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
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