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MNOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o ¢usnke 06a30BOT0 YpOBHS Ha ypPOBHE CpPEOHEro OOIIero 0o0pa30BaHUS
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMHM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOJaBaHUsl y4eOHOTO
npenvera «®Du3uka» B oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl MO (pU3MKe HamnpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeILHOCTHOTO Moaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K miIaHUPyeMbIM JMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pesyibTaraM OOYYeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb pEaTU3allMd MEXIIPEIMETHbBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4YCHUs (U3UKM HA YPOBHE CPEIHEro OOIIero oO0pa3oBaHMS, IUIAHHPYEMbIe
pe3yibTaThl OCBOEGHHS Kypca (HU3UKU: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Iporpamma o (hu3uKe BKIIIOYACT:

® [UIAHUpPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKM HAa 0a30BOM YPOBHE, B TOM UYHUCIIE

IPEIMETHBIC PE3YJIbTATHI 10 TOaM O0YUYCHHUS;

e conepkanue yueOHoro npeamera «duznkay 1o rogamMm oOydeHHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YIEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HaHUH 00 OKpY’XKarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMEHeHHe (U3MYeCKUX 3HAHUM ONpejAessieT XapakTep U pPa3BUTHE Pa3sHOOOPA3HbBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U Jpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00yJaroImuxcs, B popMupoBaHUE YMEHUN
NPUMEHSATh HAyYHBIH METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICOBAHHM.

B ocHOBY kypca (hu3uKH 17151 yPOBHS CpellHEro o0Iiero oopa3oBaHus MOJIOKEH PsII UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHall Kypca GU3NKA 0OBEAUHEH BOKPYT
¢uznueckux Tteopuil. Bexgymmm B Kypce sBIseTcss (OpMUPOBAHUE MPEICTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiysi IpeArnosaraeT UCIoJIb30BaHUE T'yMaHUTapHOTO
noTeHImana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3HUKU C Pa3BUTHEM OOILECTBA,
a TaKyKe ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIPoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO C HIMPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEICHHS JIIEMEHTOB COJEPKaHMS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Mpo0IeM pallmOHaIbHOTO IPUPOIONIONIB30BaHUS U
HKOJIOTHUECKOM Oe30MacCHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (M3MKHA Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABIISIOTCS  (pu3nUeckue Teopuu ((HOopMHUpPOBaHHME IPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢u3nyeckoil TeopuM, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPECTAaBICHUAX O MPUPOZE, IPAaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN 1TOIX0/] B Kypce (DU3UKU pealn3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3alK 3KCIIEPUMEHTAILHONW JIesTeIbHOCTH oOydarouuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme IO (GU3NKEe OOBEAMHCHBI B OOMIMIA CITMCOK
YUYEHHUYECKUX NPaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IEpeyHE JIaOOpaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJISI M OLEHKH, OCYIIECTBISAETCS Y4YacTHUKaMH 0Opa30BaTebHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS U OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sTom
oOecnieunBaeTcs OBJIAJCHHE OOYYAIOUIMMHCS YMEHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IOCTAHOBKY OIIBITOB IO IPOBEpKE
HPEJIOKEHHBIX THIIOTE3.

Bornbiioe BHUMaHUE yAeNseTcs PeIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3amad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 PUOPUTETOM SIBIISFOTCS 33/1a4 C SIBHO 33JJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIIME IPUMEHSTh HM3Y4YEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH Kak M3 OJHOI0 pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayecTBEHHBIX 3ajjau MPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaloIel Xu3HHu, TpeOyromue BbIOOpa (PU3WYECKOW MOJENTU sl CUTYallMH TMPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO Kk MarepHaIbHO-TEXHUUECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o6pa3oBaHUs JTOJKEH M3y4daThbCsl B YCJIOBMSIX IpEeIMETHOro kaOuHera (U3MKU WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOro 1uKia. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JTAb0PATOPHOE 00OPYIOBAHUE JUISI BBITOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYECHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpPAIlMOHHOE
obopyoBaHue.

JleMoHCTpaniMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3MKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JlaGopaTtopHoe 00OpYyZOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMILUIEKTa Ha JBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOPYIOBAaHUS JOJIKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU IIETISIMH U3Y4YEHUS (PU3UKU B 00IIEM 00pa30BaHUU SBIISIOTCA:

e (opMupoBaHME HHTEpPECa M CTPEMJIEHUS OOYYalOUIMXCAd K HAaydYHOMY H3YYEHHIO

HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTABICHUH O HAydyHOM METOAE MO3HaHus | (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4EeHUsI OCHOB CTPOCHHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE yMEHUI OOBACHATH SBICHHS C UCIIOIb30BaHUEM (DU3MYECKUX 3HAHUNA U
HaY4HBIX J0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (U3UKHU JUISI PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOT .

JlocTikeHne 3TUX Iesell o0ecreyrBaeTcsl PElIeHHEM CIEAYIOMMX 337ad B Ipolecce

U3YYeHHUS Kypca (PU3UKU Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

e [IpUOOpeTeHue CUcTeMbl 3HAHUN 00 00X (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOUAsi MEXAaHUKY, MOJIEKYJISIPHYIO (PU3UKY, 2IEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

e (opMupoBaHHE YMEHHMI TPUMEHATH TEOPETHYECKHE 3HAHHWS sl OOBSICHEHUS
Gu3nuecKux SBIEHUH B MpHpoOJe M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
IMOBCEAHEBHOM XKU3HU,

® OCBOCHHME CIOCOOOB pELIEHUS pa3IUYHbIX 3aJa4 C SBHO 33JaHHOM (U3NYECKOU
MOJIEbIO, 3aJa4, MOAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE CO3/aHue (U3NUECKON
MO/JIEJIH, aJIeKBaTHOM YCIIOBUSIM 33]1a4H;

® [IOHMMaHHE (PU3MUYECKUX OCHOB M IPUHIMUIIOB JCHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHUS HAa OKPYXKAIOILYIO CPENy;

e OBJIQJICHUE METOJaMM CaMOCTOSTENILHOTO IUIAHUPOBAHUSA M HPOBEAEHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHalu3a M  UHTEepOpeTandd  HHpOpManuu,  OnpeleseHus
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YyJIbTaTa;

® CO3JaHUE YCIIOBUHM JJISl pa3BUTHUSI YMEHHMH MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CpEIHErO OOIIero oOpa3oBaHHS
orBoguTcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Hezeno), B 11 kiacce — 68 vacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamme o (Gpu3mke nepeueHb JJabOpaTOpHBIX U MPAKTUYECKUX padboOT
ABJIIETCS. PEKOMEHJ/IOBAaHHBIM, YYMTEJIb JENIaeT BHIOOp MpPOBEAECHMs J1abOpaTOPHBIX padboT u
OTIBITOB C YUETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

COAEPKXAHUE OBYUYEHUSA

10 KUIIACC

Pa3znen 1. ®u3uka 1 MeTOABI HAYYHOI'0 IIO3HAHUS

®u3nka — Hayka o npupoje. HayuHble MeToabl MO3HaHUS OKpy»Karolero mupa. Poib
HKCIEPUMEHTA U TEOPHH B IIPOIIECCE MO3HAHUS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX ABICHUNA M mpolieccoB. Hayunble runores3sl. Ousnueckue
3aKOHBI ¥ TEOpHUH. | paHUIIBEI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [I[pHHIINTT COOTBETCTBHSI.

Ponp m mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HaydyHOW KapTUHBI MHUpa, B
NPAaKTUYECKOHN J1eATENbHOCTH JIFOACH.

Llemoncmpayuu

AHaiorossle ¥ HU(QPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABM)KEHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTo ABMKEHMs. Cucrema
otcuéra. Tpaekropus.



[lepemenienne, CKOpPOCTh (CpemHSsI CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHUCTEMBbl KoOpaAuHAT. CliokeHue NepeMelieHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBHKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMELICHUSI MaTEPUAIIbHOM TOUKU OT BPEMEHH.

CBoOonHOE majieHne. Y CKopeHrne CBOOOHOTO TIa/ICHUS.

KpuBonuneriHoe nBukeHue. J[IBH>KeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas CKOpocThb. llepuon m
yacTtoTa oopamieHus. LleHTpocTpeMUTENEHOE YCKOPEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHOUIOMETp, JBHXKCHHUE
CHapsJ0B, LICTIHBbIE U PEMEHHBIE NTEpEIadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK JABUKECHUSI.

[IpeoOpa3zoBaHre ABMXKEHUN C UCIIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO34yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue nmxeHus Tena, OpoleHHOro Mo/ yrioM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

Hamnpagnenne ckopocTy py JBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHnne HepaBHOMEPHOTO JIB>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLUIEHHMS — MEXKIYy — NYTAMH,  INPONMACHHBIMM  TEJIOM 34
IIOCJIEIOBATEIbHBIE PAaBHBIE IIPOMEKYTKM BpPEMEHM IPH PAaBHOYCKOPEHHOM JBHKECHHH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3ydeHne nBMKEHUS LIapUKa B BSI3KOM JKUJIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO0 FOPU30HTAIBHO.

Tema 2. /lunamuka

ITpunuun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCUY€Ta.

Macca tena. Cumna. IlpuHnmn cynepnosunmu cwi. Btopoit 3akoH HeroTona pms
MaTepHaIbHOMN TOUKHU. TpeTuit 3akoH Hbl0TOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMupHOro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.

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

Tpenne. Bunbl TpeHust (mokos, ckoibxeHHs, kaueHus). Cuna tpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHUs U cuia TpeHus nokos. Koagouiment tpenns. Cuna conpoTuBIeHUS
IIPU IBMKEHUH TEJIa B )KUJKOCTH WM rase.

[TocTynaTensHOE M BpaliaTesIbHOE ABM)KEHHE a0COIIOTHO TBEPOTO TENa.

MOMEHT cHIbl OTHOCUTENBHO OCH BpameHusd. I[lmedo cuibl. YciioBus paBHOBECHUS
TBEPAOIO Tea.

TexHudeckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUWE: MOAIINIHUKY, JIBUKCHUE
HUCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiIeHNE MHEPIUH.

CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon Herorona.

Hsmepenue cu.

CrnoxeHue cuiL



3aBUCUMOCTb CUJIBI YIPYTOCTH OT Ae(opMarum.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcnosus paBHOBecHs TBEPAOTO Tella. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne ABMKEHU OpycKa 110 HAKIIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B IPYKHHE U PE3MHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yclI0BUM pPaBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

HNmnynsc MatepraibHOM TOUKHU (Te€a), CUCTEMBl MaTepUaAIbHBIX TOYeK. MIMITynbc CUiibl U
M3MEHEHUE UMITYJIbCa Teja. 3aKOH COXPAaHEHUs UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pabora cuiibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHeprusi marepuanbHOM TOYKU. Teopema 00 HM3MEHEHWHM KHHETUYECKOU
SHEPIHH.

[TorenumanbHas sHeprus. IloTeHumanbHas sHEprus yrnpyro aeGopMupoBaHHON NPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON SHEPTrur CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPruu.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: BOAOMET, KOIEP, IMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[Tepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHune aOCONIOTHO HEYNpPYyroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbl C M3MEHEHHEM MEXaHMYECKOM SHEpruu Teja Ha
pUMepe pacTsHKEHHs] PE3UHOBOTO JKI'yTa.

Pa3nes 3. Mosekyasipuasi pu3nka 1 TepMOAHHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBmwxkenme. Huddysms. Xapaktep HOBWKEHHS €W B3aUMOJCHCTBUS YaCTHIL
BemiecTBa. MoJiend CTPOEHHUs Ta30B, >KUIKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BElIECTBA HAa OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KonnmdecTBo BellecTsa.
ITocrosinHast ABorazpo.

Tennosoe paBHOBecue. Temmepartypa u e€ uzamepenue. [llkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
uaealbHOTO Tra3a. AOCONMIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYECKOW »Hepruu
TEIUIOBOTO JBHKeHUs wactun rasza. Illkama temmneparyp KenpBuHa. ['a30oBble 3aKOHBIL
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lansToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacTraBieHne H30MpoLEcCOB: U30TEpMa,
u30x0pa, n3obdapa.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHME BemlecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbIThl 0 AU(PY3UH KUAKOCTEH U ra30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOAEHCTBUS.

Monens, niurocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OneIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE HM3MEpeHH 00béMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypPhl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTY MEXy ITapaMeTpaMu COCTOSIHUS pPa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounHamuku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3meHenus. KoanuecTBo TemaoTel U pabota. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJCAIBHOrO raza. Buael Teruionepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3IyYCHHE. Y IeIbHas
TEIJIOEMKOCTH BelecTBa. Koam4ecTBo TEIUIOTHI IIPHU TEIUIONIEpeaaye.

[Tonsstue o0 anmabatHoMm mnpouecce. [lepBbiii 3axkoH TepMoauHamuku. [Ipumenenue
HEpBOT0 3aKOHA TEPMOJMHAMUKHU K U3ompoueccaM. ['padudeckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMoCTh MPOLIECCOB B IPUPOJIE.

TeruoBeie MamHbL. [IpuHIUIIBL 1efiCTBUS TEeMI0BbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
Teru1oBbIX MamnHax. Koagduuuent nonesnoro aeiictsus teriooil Mamuusl. ukn Kaphao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYEeCKHEe MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHnueckue yCTpocTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOThI: BBUIET HMPOOKH M3
OyTBUIKM TOJI JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue s>(upa B JATyHHOH TpyOke myTéM
TpeHUsI (BUCOIEMOHCTPALIHS).

W3meHeHre BHYTpeHHEH sHepruu (TemrepaTypsl) Tella Ipu TeIuionepeiaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTaTeNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTO IBUTaTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewjecmea. Pa3oevie nepexoovl

[TapooOpa3zoBanue u kouaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAsS U
OTHOCHTEJIbHAS BIIAXKHOCTH BO31ayxa. HacelmeHHbId map. Y aenpHas TErioTa napooopa3oBaHUsI.
3aBUCHUMOCTB TEMIIEPATYpPbl KUIICHUS OT JABJICHUS.

Tsépnoe Teno. Kpucrannnueckue u amopHbie Tena. AHU30TPOINS CBOMCTB KPUCTAILIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. IlnaBneHne u Kpuctannusanus. Y aeinpHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHudeckue yCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: TUIPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJOTUU  IIOJIyYE€HUSI COBPEMEHHBIX MAaTepuajgoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, © HAHOTEXHOJIOTUH.



Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U IJIaBICHUS KPUCTAITMYECKOTO BEIECTRA.

JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHrie OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pa3zneua 4. JjekTpoguHaMuUKa

Tema 1. Inexkmpocmamuxa

OnexTpuzauusi Ted. OJNEeKTpUyecKuid 3apsan. JlBa Buga 2JIEKTPUYECKUX 3apsifOB.
[IpoBOIHUKY, TUBEKTPUKH U MTOTYNPOBOJAHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsnoB.  3akoH Kynona. ToueuHwlid  31n€KTpUyYecKUd — 3aps.
Onekrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousid. [lpuHimun cyneprno3unuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HaNpsYKEHHOCTHU 3JIEKTPUUECKOIO MOJIS.

PabGora cun oanekrpocratmyeckoro mods. Ilorenuman. Pa3HOCTh HOTEHIUANOB.
[IpoBOIHUKY M AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. J{M3ieKTpuuecKasi IpOHULIAEMOCTb.

OnekTpoéMkocTb. KonpeHcarop. DneKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHEHCATOopa.

TexHuueckue yCTpoMCTBA M MPAKTUUECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3all[UTa, 3a3€MJICHHE SJIEKTPONPHOOpPOB, KOHAECHCATOP, KOMHUPOBAIHHBIN
anmapar, CTpyMUHBIN IIPUHTED.

Jlemoncmpayuu

Y CeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

B3auMopeiicTBue Ha’IEeKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.

DJNIeKTpOocTaTUYECKas 3allIMTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM IIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOMIAAY  IUJIACTHH,
paccTOsSHUS MEX]ly HUMU U AUDJIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpedax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuia Toka. [TocTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuuecKkoe COTIPOTHBIICHUE. VY nenbHoe COIPOTHBIICHUE BElIEeCTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akon Jxoyns—JIena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DJIEKTPOABMIKYIIASl CHJIa U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH OMa aJist
MOJTHOM (3aMKHYTOM) AJIEKTpUIecKoi renu. KopoTkoe 3aMpikaHueE.

DJNIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAILJIOB
oT TeMneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.



[TonynpoBonuuku. CoOCTBEHHass M MNPUMECHas MPOBOJUMOCTh IOJYNPOBOAHHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoHHUKOBBIE TPHOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JccolManus. DIEKTPOIIN3.

DJIeKTpUUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENBbHBIN pa3psan. MomaHus.
IIna3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMmIIepMETpP, BOJBTMETP,
peocTar, HCTOYHMKM TOKa, 3JEKTpOHArpeBaTelbHble IPHOOPHI, 3JIEKTPOOCBETUTENIbHbIE
npuOOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI M (POTOPE3UCTOPHI,
IIOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKA U HAIPSKEHMSL.

3aBUCUMOCTb CONPOTHUBICHHUSI LMWIMHIAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOe COeTUHEHUE POBOIHUKOB.

[Ipsmoe u3MepeHHe 37eKTpoABHKYIIEeH cuibl. KopoTkoe 3aMblkaHMe TajlbBaHUYECKOI'O
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3ps U IPOBOJIUMOCTh BO3yXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

N3yyenne cMenaHHOTO COETUHEHUS PE3UCTOPOB.

W3MmepeHue  JIEKTPOABMIKYIEH CHJIBI  HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce ocyuiecTBIseTcs ¢ Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMH MaTeMaTUKH, OHMOJIOTHWH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO MO3HAHMSL:
SBJICHUE, Hay4HbI (akt, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJECHHE,
AKCIEPUMEHT, MOJIEIMPOBaHKE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, IJMHeWHas QyHKuusa, mnapaborna,
runep6ona, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE (YHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M MX IPOEKLUUU HA OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozus: mexanmueckoe IBUKEHHE B )KMBOU mpupoae, 1uddys3usi, ocMoc, TeII000MeH
JKUBBIX OpraHU3MOB (BHJIbI TEILJIONEPEIayYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, JIEKTPOIUTUYECKAs AUCCOLMALINS, FaJIbBAaHHKA.

l'eoepaghus: BIaxXHOCTH BO31lyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIBb30BAaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbca B TEXHHKE (pakeTa,



BOJOMET W JpYTHWE), JBHUTaTelb BHYTPEHHEro CropaHus, IlapoBas TypOuHa, OBITOBOM
XOJIOIMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH IOJIyY€HUsI COBPEMEHHBIX MAaTepHalloB, B TOM YHUCIIE
HAaHOMATEepHalloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3€MJICHUE
JNEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTesIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIC MPUOOPHIL, TAJIbBAHUKA.

11 KUIIACC

Pa3nen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. In1eKmMpoOMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMU. [IpuHIMI Cynieprio3uiuy MarHUTHBIX ITOJICH. JIMHUKM MarHUTHOM
uHAyKuMY. KapTrHa TuHUI MarHUTHON MHAYKLUU TOJISl IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa SWHUA MHAYKIMM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOTO KOJBLEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBHKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYyKIuu Dapazes.

BuxpeBoe »3ieKTpUuUecKoe IMoje. DNEKTPOJABMKYIIAs CWIa HHAYKIMH B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTD. SIBIEHNE CaMOMHAYKLINN. DIEKTPOABIKYIIAS CHUJIa CAMOUHYKIIUH.

OHeprus MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MPAKTUUYECKOE IPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUThl, JJIEKTPOJIBUraTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JIMHUM UHIYKIIMK MAarHUTHOTO MOJIS.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM UHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOJABMKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MOTOKA.

SIBrieHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamophwie pabomul

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccenenoBanue nelicTBUS NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS AIEKTPOMATHUTHON MHIAYKIUU.

Pa3nes 5. Kosie6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUS



Konebarenbnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe KoyeOaHusa. [apMoHHUYeckue
konebanus. Ilepmon, dactora, amrumrtyga W ¢asa konebanuil. IIpyKUHHBIH MAasTHHK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE rapMOHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HUACATBHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJNOTHS MEXJy MEXaHWYECKUMH H  3JIeKTPOMAarHUTHBIMH
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYPpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYy)XeHHblE MeXaHHUYECKHE KoJeOaHusl.
Pe3onanc. BeinyXA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennblil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpousBoactBo, nepegaya U NOTPeOJIEHUE 3IEKTPUUECKOW 3SHEPIUu.
OKOJIOTUYECKME PUCKH MpU IPOU3BOJCTBE AEeKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIEKTPO3HEPTUU B IOBCEIHEBHOM JKU3HU.

TexHuueckue yCTpoOiiCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TEHEpaTOp IEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTebHOM cCUCTEMBI (IPYKUHHBINA WM MaTeMaTHUYECKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuil.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Hab6monenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HAalpsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mocienoBaTeIbHOM COEAMHEHUU PE3UCTOpa, KaTYIIKM MHAYKTUBHOCTH U
KOHJIEHCATOPA.

Mogenb TUHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

Hccnenoanue 3aBUCUMOCTH NEPHOa MAJIBIX KoJieOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBaHne TMEpEMEHHOIO TOKa B ILENM W3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJIEHCAaTOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexanuueckue BOJIHBI, yclI0BUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHus
U JiuHa BojHbL. [lomepeuHble M MpOOJdbHbIE BOJHBL. MHTepdepeHums u nudpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3IyYEHHUsS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B anexTtpomaruutHoil BoiHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpa)KCHUE, IMpeJOMJIEHHe, Moysipu3auus, audpaxuusd, uHrepdepeHuns. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpMeHEHME 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpyHIMIIBI pagUOCBA3HU U TeNCBUACHUA. Pagronokanus.



DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasl AMArHOCTHKA B TEXHUKE W MEAMIMHE, Pajgap, pajiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOMEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U NpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue nnrepdepeHuny u AMPpakiui MEXaHU4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGmonenne cBsi3u IpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIO0M M YacTOTOU
KoJie0aHui.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTpPaK€HUE, TMPEeIOMIICHHE,
noJsipu3anus, Tupakuus, tHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpocTpaHeHre CBEeTa B OHOPOIHON cperie.
JIyud cBera. TOYEUYHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbl OTpaxxeHHs cBeTa. [locTpoeHue H300pak€HUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akOHbI MpelOMIIEHUsT cBeTa. AOCOMIOTHBIA  MOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yros IMOJHOTO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceeta. CroxkHbIl cocTaB 6enoro cera. L{ser.

CoOuparomue M pacceuBaromue JUH3bL. ToHkass nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKas cujia TOHKOM JuH3bL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PAaCCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONITHKH.

BonnoBas ontuka. HWHTepdepennus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJI0IeHNsT MAKCUMYMOB U MUHUMYMOB B MHTE€P(QEPEHIIMOHHON KapTHHE OT JABYX CHH(a3HbBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha U(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuuyeckue ycTpoWCTBa W MpaKTUYECKOE IMPUMEHEHHE: O4YKH, JIiyna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKa, AU(PPaKIHOHHAS
peIméTKa, NoIIponL.

Llemoncmpayuu

[TpsimonuHeHOe pacnpocTpaHeHHe, OTpakeHHWEe U MperoMieHue cBeTa. Onruueckue
npuOOopHI.

ITonHoe BHyTpeHHEE OTpaxeHnue. Moens CBETOBOAA.

HccnenoBanue CBOWCTB N300paKECHUH B JIMH3AX.

Mopaenu MUKpPOCKOIIa, TeIeCKomna.

Hab6nronenue naTepdepeHIinm cBeTa.

Habmonenue nugpakiuu cera.

HabGmronenue aucnepcuu cera.

[ToryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.



[TomydyeHue cekTpa ¢ TOMOIIBI0 TUPPAKITHOHHON PEIIETKH.
Habumronenue nonsipusanuu cBera.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
W3mepeHne noka3aresns IpeioMIICHUS CTEKIA.
HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.
HabGnronenue qucnepcuu certa.
Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEIbHOCTH
['paHuLBl TPUMEHMMOCTH KIIACCMYECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH: HMHBAapUAHTHOCTh MOJYJISL CKOPOCTH CB€Ta B BakKyyme, MPUHLUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JITTUHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTHULIBI.
CBs13b MacChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.
Paszpnen 7. KBanToBas puszuka
Tema 1. Inemenmol K6aHmMOB0I ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEpPruu POTOHA C €r0 YACTOTOU. DHEPTUS U UMITYIbC
doToHa.
Otkpeitie u wuccnenoBanue Qoroadpdexra. Onwiter A. I'. CroneroBa. 3aKoHBI
doroaddekra. Ypasnenune DitHmreitna 1 porordpdexra. «KpacHas rpanumna» Gorosdpdexra.
JlaBnenue ceera. Onbitel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBUE CBETA.
TexHu4ecKkne yCTPOMCTBA W TPAKTUYECKOE MpUMEHEHHE: (OTOIIEMEHT, (OTOJATUHK,
CoJIHEUHas OaTapesi, CBETOIUO/I.
Llemoncmpayuu
D010 deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
Hccnenoanue 3aKk0HOB BHEHTHETO poTodPdeKTa.
CBeToanoI.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna mo paccesnuro o -yactuil. I[lmaneraphas
mozenb atoMa. [locrynarer bopa. U3nyuenue u normomieHue GOTOHOB IpHU MEpPeXoje aroma ¢
OJIHOTO YpOBHSA »HEpruM Ha Jpyroil. Buasl cnextpoB. CHeKTp ypOBHEHl SHepruu aroma
BOZIOpOAA.
BosHoBbIE cBoicTBA yacTull. BonHbl Ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyalnu3M.
CHOHTaHHOE U BBIHYXKJIEHHOE M3TyUeHHe.
TexHu4yeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: CHEKTPajJbHbI aHaIn3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBINM KOMITBIOTED.
Jlemoncmpayuu
Monuens onsita Pesepdopra.
Ornpezenienne JIMHBI BOJIHBI Jlazepa.
HabmoneHne nuHeuaThIX CIEKTPOB U3TyYCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
Habmionenue nHeiiuaToro crnekrpa.
Tema 3. Amomnoe sa0po



OKCIIEPUMEHTBI,  JOKa3bIBAIOIIUE  CIIOKHOCTH CTPOCHHS  sjpa. OTtkpbITHE
panuoaktuBHOCTU. OTBITH Pesepdopnaa mo onpeesneHnio cocTaBa paglioakTUBHOTO U3ITyYCHHUS.
CgoiictBa anb(da-, 6eTa-, raMmma-u3aydeHus. BiusHue painoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI.

OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmonnas mozens siapa ['eitzenOepra—lBaHeHKO.
3apsn sapa. MaccoBoe uncio siapa. M3orornsl.

Anbda-pacnaa. DJIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
PaaMOAaKTUBHOIO pacnaia.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT macchl sapa.

Snepuble peakuuu. [lenenue u cUHTE3 SAED.

SAnepubiii peaxktop. Tepmosnepusiii cuHTe3. [Ipobmembl W TMEPCIEKTUBBI  SACPHOU
HHEPreTUKU. DKOJIOTUUYECKUE ACTIEKThI ACPHON SHEPTreTHUKU.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HAONIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

@yHIaMeHTalIbHbIE B3aUMOAeHCTBUS. EquHCTBO (pr3nueckoil KapTUHBI MUpA.

TexHu4eckue yCTpOMCTBAa M INPAKTHYECKOE NPUMEHEHHME: JO03UMETp, Kamepa BuibcoHna,
SICPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. JiieMeHTBI ACTPOHOMMH U ACTPOPU3UKHU

Otanbl pa3BUTUA acTpoHOMuHW. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bup 3Bé3anoro Heba. Co3Besus, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Connue. ConneuyHast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HMX
OCHOBHBIE XapaKTepUCTUKH. JluarpaMMa «CHEKTpalbHBIA KJIacC — CBETHUMOCTBY». 3BE3MbI
[JIaBHOM TIOCJEN0BATEIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
NOCJIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. (COBpEMEHHBIE IPEACTABICHUA O
MPOUCXOKACHUH U BoJtonMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajJlakTUK. PannoranakTiuky U kBazapel. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa66ma. Paz6eranume ramaktuk. Teopus
Bbonwmioro B3peiBa. PennkroBoe n3nyyeHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O6o0maronee NoBTOpeHne

Pone ¢u3uku u acTpOHOMHM B SKOHOMHMYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
THYECKON cdepax NeATETbHOCTH 4YelOBEeKa, poilb M MecTo (U3UKM M aCTPOHOMHMU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (PU3HUECKOW Teopur B (HOPMHPOBAHUU



MIPEACTABICHHUH 0 PU3NYECKON KapTHHE MHUPA, MECTO (PU3MUECKOM KapTHHBI MUPa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABIECHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

Uzyuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce ocyiecTBiseTcsl ¢ Y4ETOM
COJIEpKaTENIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimusl, CBS3aHHBIE C W3YYEHHMEM METOJOB HAyYHOIO IIO3HAHMS:
ABIICHUE, Hay4YHbIH (akT, runore3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MO/IEIb, H3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLIUHU: CHHYC,
KOCHHYC, TaHT'€HC, KOTAHTE€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE SJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU TI0JI00MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: snekrpuyeckue SBIECHUS B JKUBOH IpHUpPOAE, KoJieOaTeNbHbIE ABMXKEHUS B
KUBOW TPHUPOJE, ONTUYECKHE SBICHHS B >KUBOH NPUpPOJE, ACUCTBUE paJMalldN HA >KUBBIC
OpTaHU3MBI.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpHUCTallIMyecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MJIM, 3aJIEKH MAarHUTHBIX PyJ, (poTOoChEMKA 3eMHOI
MOBEPXHOCTH, MPECKa3aHNe 3eMIICTPSCECHUM.

Texnonoeusa: NUHUM 3IIEKTpOIepead, reHepaTop MEePeMEHHOro TOKa, 3JIEKTPOABUraTeb,
WHAYKIMOHHAs TeYb, pajap, paauoNpHEMHHUK, TEJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
IPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE

HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUS

OcBoenue ydeOHoro mpeamera «®dusmka» Ha ypoBHE CpeaHEro oO0IIero oOpa3oBaHU
(6a30BBIIf  YpPOBEHB) JIOJDKHO  OOECHEUUTh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPEe3yNIbTaThl OCBOCHMs yueOHoro mpeamera «Du3HMKa» JODKHBI OTPakaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHarolUXCsl pyKOBOJCTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEU
MO3WIMEH JMYHOCTH, CHCTEMOW IEHHOCTHBIX OpHEHTAIWid, IMO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM  pOCCHiIiCKOro oOIiecTna,
pacupeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEIHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHNUH BOCITUTATEIBHON JESITETPHOCTH, B TOM YUCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMK  OOydalomlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOr0 00IIeCTBa;

NPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEYECKAX TYMAHHCTHYECKAX U JTEeMOKPATHYECKHX
IIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TI'Pa)KTaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHOIN OpraHu3aluu;

YMEHHE B3aUMOJECHWCTBOBAaTh C COIMAIbHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMEU 1 Ha3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON UACHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSIM POCCUMCKUX
yu€HBIX B 007aCTH (PU3UKU M TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHUS;

CIIOCOOHOCTh OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YUCJIE B JEATEIHLHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY Hay4HOI'O TBOPYECTBA, MPUCYIIETO
¢buznueckoil HayKe;

5) Tpy10BOr0 BOCIIUTAHUA:

UHTEpEC K pa3iuuHbiM chepam npodecCHOHATbHOW JEesITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMCHHE COBEpPIIATh OCO3HAHHBIM BBIOOp Oymymiei
MpO()ECCUU U PEATU30BBIBATh COOCTBEHHBIE )KM3HEHHBIC TIJIaHbI,

TOTOBHOCTb M CITOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSHKEHUH BCEH )KU3HU;

6) 3K0JIOrMYEeCKOr0 BOCTIUTAHUA:

c(OPMUPOBAHHOCTh JKOJIOTUYCCKOW KYJIBTYPBI, OCO3HAHHE TIJIOOATHLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

IJJAHUPOBAHUE U OCYIIECTBJIEHUE JIEUCTBUI B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

pacuIupeHre OmbITa JACSITENBHOCTH JKOJIOTHYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOINXCS 3HAHUMN TI0 (pu3mKe;

7) HEeHHOCTH HAYYHOI0 O3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs PU3NUECKON HAYKU;

OCO3HaHHE IIEHHOCTH HAYYHOU NIeATENbHOCTH, TOTOBHOCTh B MpOIecCe M3YUeHUs (PU3UKU
OCYILIECTBIISITh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITENIBHOCTh UHMBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHBI
IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AelCTBUS
ba3oBble Jlornyeckue 1eMcTBUA:

CaMOCTOSITENNbHO (POPMYIHpPOBaTh M aAKTyalU3UpPOBATh MpOOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETISATh eI JCSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU UX TIOCTHKEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B paCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabaTeIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YIHTATOB IIEJISM,
OLICHUBATh PUCKH MTOCIEICTBUH AESITEIBHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBrble ucciaenoBareLCKUeE AelCTBHUA:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU TMOHSITUSIMH W MeToAamu (pu3uvecKoin

HaYKU;



BJIAJICTh HaBbIKAMU y4€OHO-MCCIIEOBATEIBCKONM U IMPOEKTHOM JIEATENILHOCTH B 00JacTH
¢u3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METO/IOB PEIICHHS 33134
(bU3nIeCKOro conepKaHusl, IPUMEHEHHUIO Pa3InYHBIX METOAO0B IIO3HAHUS;

BIAJETh BHUJAMHU JEATEIBHOCTH IO IOJIYYCHHMIO HOBOT'O 3HAHUS, €r0 WHTEPIPETALNH,
npeoOpa3oBaHUI0 U MPUMEHEHHMIO B Pa3JIUYHBIX Y4YeOHBIX CHUTyallUsX, B TOM 4YHCIE IpHU
CO3/1aHUH Y4EOHBIX IPOEKTOB B 00JIaCTH (pU3HKH;

BBIBIIATh [PUYMHHO-CIICICTBEHHBIC CBSI3M M AaKTyaJlU3UpOBaTh 3a1ady, BBIABUIATh
TUIOTE3y €€ pelICHMs, HaxOOUTb AapryMEHThl Ul J0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3a[aBaTh IIapaMeTPhl U KPUTEPUH PEILICHNUS;

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJ€ pEUICHUSA 3aJaud pe3ylbTaTbl, KPUTHUYECKHU
OLICHUBAThH UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUThb U (POpPMYyIUpPOBaTH COOCTBEHHBIC 3aJjaud B 00pa30BaTENbHOI JEATENIBHOCTH, B
TOM YMCJI€ IPU U3Y4YEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETb [IEPEHOCUTH 3HAaHUS N0 (PU3HKE B IPAKTUUECKYIO 001aCTh KUZHEACATENbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEHU, IPEJIaraTb OPUTHHAJIBHBIE IOAXOAbI U PELICHHUS,

CTaBUTh MPOOJIEMBI U 3a]]auH, OINYCKAIOIINE albTEPHATUBHBIEC PEILICHUS.

Pa6ora ¢ undopmanmeii:

BJIaJICTh HaBbIKAMH MOJy4YeHUs MH(DOpManuu (GU3NYECKOTO COJAEpPXKAHUSA U3 UCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOSATEIBHO OCYLIECTBJIATh IIOMCK, AaHAJM3, CHUCTEMATHU3alUl0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMUHBIX BUAOB U (JOPM IIPE/ICTABICHMUS,

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCIMOJIb30BaTh CPEJCTBA MH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIraHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, TPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON OE€30MaCHOCTH;

CO3/1aBaTh TEKCThl (IU3NYECKOTO COJAEP)KaHUS B pa3UyHbIX (opMmaTax ¢ y4ETOM
Ha3HaueHUs MHPOpPMALMU U LEJNEeBOM ayauTOpuH, BBIOMpaAs ONTUMAIbHYIO (GOpMY
IIPEICTABJICHNS U BU3YAIM3aLAH.

KoMMyHHKaTHBHBIE YHHBEpCAJIbHbIE y4eOHbIE 1eiiCTBUSA:

OCYILECTBIIAThH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTEHI;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOYKY 3pPEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPENCTB;

MOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMaHIHOW U MHUBHUYaJIbHON paboThI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJOr0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA IO €€ NOCTUKEHHIO: COCTABIATh IUIAH JEHUCTBUM, PACHPENCISTH POJIU C YYETOM
MHEHHUI YJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOMH paboThI;

OLIEHMBAaTh Ka4eCTBO CBOETO BKJIAJA U KaXKJIOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

IIpeIaraTb HOBBIE IIPOEKTHI, OLICHUBAThb WJAECHU C MO3ULUUA HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;



OCYIIECTBIISITh TMO3UTUBHOE CTPATETHUYECKOE TIOBEEHHWE B pPAa3IMUHBIX CHUTYyalHsX,
MPOSIBIISATH TBOPUYECTBO M BOOOPAKECHHE, OBITH MHUIIMATHBHBIM.

PeryisiTUBHbIE YHHBEpPCAJIbHBIE YUeOHbIE JIeiicTBUS

Camoopranuszaums:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBbHYIO JEATENBHOCTh B 00JacTu (QU3UMKU U
ACTPOHOMHUH, BBISIBJISITH IPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PAcCUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUSI TMPAKTUYeCKoW paboThl € Y4ETOM HMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPENOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacumpsTh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX TPEIATIOYTCHHIA,

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBaATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MMPUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYIUIUAA B OOJNACTH (PU3HKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIUOHAJIbHBIH HHTE/UIEKT:

JaBaTh OICHKY HOBBIM CHTYallUsM, BHOCHUTh KOPPEKTHUBHI B JCSITEIHLHOCTH, OICHHBATH
COOTBETCTBHUE PE3YJITATOB LIEJISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIUTENBHBIX TPOIECCOB, UX PE3YIBTATOB U OCHOBAHUI;

MCIIOJIH30BATh MPUEMBI pedIISKCHH JIJIsl OIIEHKU CUTYAIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS TT0 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YNIbTaTOB AEATEIbHOCTH;

MPUHUMATH ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MPUHUMATH MOTHBBI U apT'YMEHTBI JPYTUX TPU aHAIN3E PE3YIIbTATOB JCITCILHOCTH;

MIPU3HABAaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.

B mpotiecce AO0CTHXEHUSI TUYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBI IO (DU3UKE AJIs
YPOBHSI CpeHero oOIero o0pa3oBaHUs y OOYUYaAIOIIUXCS COBEPIIEHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEe/Ioaralomuii copMupoBaHHOCTS:

CaMOCO3HaHUs, BKJIIFOYAIOIIETO CIIOCOOHOCTh TTOHMMATh CBOE SMOITMOHAIBHOE COCTOSIHUE,
BUJIETH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM YMOIIMOHATBHON Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIUPOBaHMUS, BKJTFOYAIOIIETO CaMOKOHTPOIIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEJICEHHE, CIOCOOHOCTh aJalTUPOBATHCA K HMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKJIIOYAIOIIEH CTpeMIIEHHE K JOCTIDKCHUIO IeNd U YCIexy,
ONTHUMM3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH UCXOS M3 CBOUX BO3MOXKHOCTEHH;

SOMITaTUH, BKJIIOYAIONIEH CIOCOOHOCTh TOHMMATh SMOIMOHAIBLHOE COCTOSHUE APYTHX,
YYHUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMANILHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC M pa3pemiaTh KOH(IUKTHL.

MNPEJIMETHBIE PE3YJIBTATHBI

K xonmy o0yuenns B 10 kjacce mpeIMeTHBIE PE3yIbTaThl HA 6a30BOM ypOBHE JTOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:



JIEMOHCTPUPOBATh HA MpUMEpaxX pojib U MecTO (U3MKU B (POPMUPOBAHUM COBPEMEHHOU
Hay4YHOM KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JIeITEeIILHOCTH JIFOACH

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEIeH: MaTepualibHas
TOYKa, MHEepLHalbHas cucreMa oTcuéra, aOCOJIOTHO TBEPIOE TENO, WICATbHBIN Ia3, MOAEIH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA IEKTPUYECKUHN 3aps]l IIPU pELICHUU
buznyecKux 3a1ad;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATh UX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUU CTPOEHHUS BELIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MABIIKEHHE, CBOOOJHOE WaJeHue Tel,
IBUKCHHE 10 OKPY)XHOCTH, WHEpUHUs, B3aumMojecicTBue Ten, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE JXKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHEe 00bEMa Ten NMpH HarpeBaHHUU
(oxJaXKJIeHNUN ), TEIJIOBOE paBHOBECHE, UCIIApEHNE, KOHACH AV, TUIaBIeHNe, KpUCTAJUIN3aLus,
KHUIICHUE, BIAXKHOCTb BO3/yXa, IOBBIIICHUE JABJICHUS ra3a IIPU €r0 HAarpeBaHUU B 3aKPBITOM
COCyJlle, CBA3b MEXIYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, JJIEKTpU3ALMS Tell,
B3aMMOJEICTBHE 3aps/10B;

OIKCBHIBATh MEXAaHUYECKOE JBUIKCHUE, MCIIOJIb3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
IIyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJA, UMITYJIbC Tejaa, KNHETHYECKas
SHEprus, NOTEHLMAIbHAs DSHEPIUs, MeXaHUueckas padoTa, MeXaHM4YecKas MOIIHOCThb; MpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTb (U3UYECKUN CMBICH MCIOJb3YEMbIX BEIMYUH, MX
0003HAUEHMsI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C APYTMMH BEIMYHHAMU;

ONUCHIBATh HW3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUS, HCIIONIb3Ys
¢u3nyeckue BENWYMHBL: JIaBJICHHWE Ta3za, TeMIleparypa, CpelHss KHHeTHYecKas SHEeprus
XaO0TUYECKOI0 JBMKEHUS MOJIEKYJ, CPEAHEKBAApaTU4YHAsA CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThl, BHYTPEHHSISI AHEprusi, padora rasza, Kod(pUIMEHT IOJIE3HOro JEHCTBUS TEIJIOBOTIO
JBUTATENS; IPU ONMUCAHUM MPAaBUIILHO TPAKTOBATh PU3NYECKUI CMBICI UCIIOIb3YyEMbIX BETUUHH,
uX OOO3HAYEHMsS W EIUHMIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYNHY C APYTHUMHU BEITUYHHAM;

ONMUCHIBATh M3YYEHHBIC JJIEKTPUUYECKHE CBOWCTBA BEIIECTBA M DJIEKTPUUYECKHUE SIBICHMS
(mpotiecchl), UCTIONB3YS (GU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsiil, 3JIEKTPUUYECKOoe MoJe,
HaIpsOKEHHOCTh  II0JISA, IIOTEHLHMAJ, pPa3HOCTh IIOTCHIHUAJIOB; IIPU OINKMCAHUM IPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEJIMYUH, HUX OO0O03HAUEHUS M EIUHUIIBL
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UMUECKYIO BEIHMUMHY C APYTUMHU BETUUYUHAMU;

aHAIM3UPOBaTh (U3NYECKUE TMPOIECCHl M SBIICHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
INPUHIUIBL: 3aKOH BcemupHoro taroreHus, I, II u III 3axonsl HeloTOHA, 3aKOH cOXpaHeHUs
MEXaHUYECKON DHEPrUH, 3aKOH COXPAHEHUs UMIIYJIbCA, IPUHLUI CYNEPIO3ULIUN CUJI, IPUHIUIIT
pPaBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISPHO-KNHETHYECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEJHEH KHHETHMYECKOW SHEPIMM TEIJIOBOTO JBUKEHUS
MOJIEKYJ ¢ a0COJNIOTHOM TeMIiepaTypo, MEepBbI 3aKOH TEPMOIMHAMHKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyarh yciIoBUS MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KHU3HM;

BBINOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHHMIO (DPU3MUYECKUX SBICHUH U IPOLIECCOB C
UCTOJBb30BAaHUEM NPAMBIX M KOCBEHHBIX HW3MEPEHUH, @pu 3TOM  (OpPMYIHPOBATH



npoOnemMy/3ajady W TUINOTE3y Y4eOHOro OSKCHEpPHMEHTa, CcoOupaTh YCTAaHOBKY W3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH STOM
BbIOMpaTh ONTUMANbHBIN CHOCO0 W3MEPEHUS M HCIOJb30BaTh H3BECTHBIE METOIbl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCUMOCTH MEXIY (U3MYECKUMH BEJIMYMHAMH C HWCIOJIb30BAHUEM
OpSAMBIX W3MEPEHUH, MpH STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIMYHMH B BUJIE TaOIHUI] U TpadUKOB, JeJIaTh BBHIBOJbI
MO pe3yJibTaTaM HCCIeI0BAHNUS;

coOmoaTh mMpaBmia 0O€30MacHOrO TpyJda NPHU TMPOBEACHUM HCCIEIOBAaHMA B pPaMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4EOHO-UCCIIENOBATEIbCKOM M IMPOEKTHOW JESATEIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1aOOPaTOpHOTro 000pyI0BaHUS;

pemiate pacuéTHbIE 3aJa4d C SIBHO 3aJaHHON (U3UYECKON MOJENbI0, HCIONb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 33a4H BHIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOJIyYEHHOTO 3HAUeHUSI (PU3NUECKON BETHUNHBI,

peliaTh KayeCTBEHHbIE 3a7aud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUHMBYIO LEMOUKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH ISl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU M MPEACTaBICHUsS y4eOHOU U
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuy, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaIINIo;

PUBOJIUTH NMPUMEPHI BKJIa/a POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUSA 1O (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH Mpu 00pallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHUs 3/10pOBbs U COOIIOACHUSI HOPM KOJIOTMYECKOT0 MOBECHUS B OKPY’KaloIleH Cpe/ie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIaHUPOBaTh padoTy
IpYyMNIbl, palMOHAIBHO paclpeneNniaTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJIapPTHBIX CUTYallUsIX, aJIeKBATHO OLIEHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TpYMIbI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yilbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (HU3HKU B (HOPMUPOBAHUU COBPEMEHHOI
HAay4YHOU KapTUHBI MHMpA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHH, B NMPAKTUYECKON
NeSITeIbHOCTH JIF0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKON KapTHUHBI MUPA;

YYUTHIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeyHbIH
AIIEKTPUYECKUI 3apsii, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SAepHas MoJelb aTroMma,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'O Si/[pa MPH pelleHrnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHE SBJICHUS (IIPOLECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOW (DU3MKU: BJIEKTPUYECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKINS, JACWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JIBIXKYIIUHCS 3apsl,
AJIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, wuHTepdepeHius, Iudpakuus W TOJSApU3alUs CBETa, JAUCHEPCUS CBeTa,



dotoanekrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBiIeHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/JIa, €ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWMCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPell) U DIEKTPOMArHUTHBIC SIBICHUS (TPOIIECCHI),
UCHONB3YS (U3NYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsj, CHila TOKa, SJIEKTPHUUECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh MIOTEHIMAIOB, 3JIEKTPOABUKYIIIAsl CUIA,
paboTa TOKa, MHAYKLHS MAarHUTHOro mojs, cwia Ammepa, cuia JlopeHla, MHIYKTHUBHOCTb
KaTYIIKH, SHEPTUsSl 3JIEKTPUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUuoJ] M 4YacToTa KoyieOaHu B
KoJ1e0aTeIbHOM KOHTYpE, 3aps U CUjia TOKa B MPOIECCe TAPMOHUYECKUX AIEKTPOMArHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJNB3YEMbIX BEIMYMH, WX OO0O3HAUCHHWS W EIMHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHS U TIPOLECCHI, HCIONB3YsA (U3HUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHWTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, DHEPIUs U
UMIyNbC (OTOHA, TEPHOJ IMOJypaclajza, SHEPTus CBSI3M AaTOMHBIX sIep, HpPU OMUCAHUU
MPaBUJIbHO TPAKTOBAaTh (U3UYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAHHYIO (DU3MYECKYI0 BEIUYHMHY C APYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEITUUMHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3yS (DU3MUECKHE 3aKOHBI U
OpUHUUIBL: 3aKk0oH OMa, 3aKOHBlI [OCJIENOBATEIBHOIO M NapaJJIeIbHOTO COCAMHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JleHna, 3akoH JJEKTPOMarHMUTHOM MHAYKLUHU, 3aKOH
IPSIMOJIMHENHOTO pacHpOCTPaHEHUsI CBETA, 3aKOHBbl OTPa)KEHUs CBETA, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHHME OWHINTeHHa 111 Qorodrddexra, 3aKOH COXpaHEHUS] HHEPTUU, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUUECKOTO 3apsiid, 3aKOH COXPaHEHUs
MaccoBOI'0 4YMcia, MOCTylaTsl bopa, 3aKOH PagMOAaKTUBHOIO pacmnazna, IpH ITOM pPa3IvyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa, €0 MAaTeMaTU4YeCKOE BBIpAXKEHHE U YCJIOBUSA (TpaHMIIbI,
00yacTh) NPUMEHUMOCTH;

OINpECIATh HAIlPaBJICHUE BEKTOpPA MHAYKLIMW MarHUTHOTO IOJIS NPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuiel Jlopenna;

CTPOUTH U OIHUCHIBATH N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJHATh 3KCIIEPUMEHTHI IO HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W MPOLECCOB C
UCTOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (GOpMYIHpPOBATh
npobiemy/3agadyy M TUMNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
MPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTDH OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MpSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (U3MUECKUX BEJIWYHH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO W3MEPEeHUsT M MCIOIb30BaTh W3BECTHBIE METOJbI OLIEHKU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3yIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOMMI W TpaduKOB, JAeiaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEJOBAHUSI;

coOnrofarh mpaBuiaa O€30MacHOr0 TpyAa IMPU NPOBEIACHHM HCCIEIOBAaHUN B paMKax
yu4eOHOrO0 OSKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENICKOM M TMPOEKTHOW JESATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIaOOPaTOPpHOTO 000pyIOBAHHUS;

pemiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCIONIb3Ys
¢buznyeckue 3aKOHbI M MPUHIIUIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/la4d BHIOUpATh (PU3NUECKYIO



MOJICTIb, BBIACHATh (DU3NYECKHE BEIWYMHBI M (QOPMYJBI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMpOBOAUTH paC‘IéTBI " OICHUBATDH PCAJIbHOCTD MMOJIYYCHHOI'O 3HAYCHUA (1)I/ISI/I‘I€CKOI>’I BCJIMYHHBI,

pemiaTh KAa4YCCTBCHHLIC 3aJladyr: BLICTpAWBATL JIOTMYCCKH HCIIPOTUBOPCUMBYIO ILCIIOYKY
pacCyXJICHHHI C OTIOPOH Ha N3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTU M (PU3UUECKHE SBICHHUS;

UCITIONIB30BAaTh MPU  PEUICHWH Yy4eOHBIX 3aJad COBpEMEHHbIE HH(OpMaIMOHHBIC
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH U TPEICTAaBICHHUS y4eOHOH u
HAYYHO-TIOMYJISIPHON HWH(OpPMAIMK, MOJYYCHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJIM3UPOBATH NOIYYaeMYI0 HHPOPMAIIHIO;

OOBACHATH NPUHIUIBI ICHCTBUS MALIMH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MaCHOT0 MCIIOJIb30BAHMS B TIOBCEJHEBHOM JKU3HU;

NPUBOUTH TPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(QHU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHUE MIPOILIECCOB OKPY)KAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHUS MO0 (U3MKE B TIOBCEAHEBHOW JKU3HHM IS
oOecrnieueHus 6€30MaCHOCTH MpU 0OpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHUsI 3I0POBbS U COOIIOIEHHS HOPM SKOJIOTHYECKOT0 TMOBEICHUS B OKPY’KaIOILeil cpene;

paboTaTh B TPYIIIE C BHIIOJIHEHHEM PA3IMYHBIX COIMATBHBIX POJIeH, ITIAHUPOBATh PabOTy
TPYIIbl, pAalMOHANBHO pPACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh JICSATENBHOCTh B
HECTAaHAAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATHL BKJIa[ KaXXIOTO M3 YYAaCTHHUKOB I'PYHIIBI B
peleHne paccMaTpuBaeMoil MpoOIeMBl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM unpposbIie
Ne i/ P Konrpoububle IIpakTHyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
1.1 ®u3uKa ¥ METOIbl HAYYHOT'O TTIO3HAHUS 2 bubmorexa HOK
' A ya https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 5
fHeMaTHa https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 https://m.cdsoo.rw/7E4 1b72
Uroro no pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBbI TEPMOHHAMHKH 10 I https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoreka [IOK

Da30BbIe IEPEXOIBI

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

Hroro no pazneny

Paznen 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN neKTpudYecKuid TOK. Toku B 12 bubnmoreka [JOK
’ pPA3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM unpposbIie
Ne i/ P Kourpoububie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nosue. DneKTpoMarHuTHas 1 1 3 bubnuorexa [JOK
' WHYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 9 1 bubnmnoreka [JOK
’ KoJeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHnyeckHe U 3JEKTPOMarHUTHbBIE 5 1 bubnmnorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 24
Pasznen 3. OCHOBBI CHEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OcHOBBI cIENMANIBHON Teopun 4 1 bubnnorexka [HJOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKH 6 bubmmorexa [OK
https://m.edsoo.ru/7f41c97¢c



https://m.edsoo.ru/7f41c97c
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4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Wroro no pasaeny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o06m1aro1iee NTOBTOPEHHE 4 f:fg;ifg;grouiﬂlcwc
Hroro no paszneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
[1]
':;'H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fd[:;:EHﬂﬂ zg[?al;(();];fenbﬂme
padoThI padoThI pecypenI
®du3rka — HayKa O pUpOJIE.
1 Hayunbie MeTZ;[(I)I HO?I;)H:HI/IH 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0c32e2

OKPY>KaIOIIEero MUpa
Ponb u mecTo ¢usuku B

) ($hOpMHPOBaHUK COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU! KapTUHBI MUDPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETHLHOCTH IO IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBwxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubnnoreka [JOK
JIBAXKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOTIUHEHOE | bubnuorexa [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOonHOe majieHne. Y cKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE NBUKEHUE.

7 JIBM>KeHHE MaTepuaaIbHON TOYKH 110 1 bubmmorexa LHOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuniun otHOcUTENbHOCTH [ anues. 1 bu6mmoreka [IOK



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

HMuepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [lpunnun

9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [OK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
Hbrorona asis MarepuanbHON TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 Tskectu. [lepBas kocMuueckas bubmmorexa LOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenus. Koaddunment tpenus.

13 Cuna cgn OTI/IBnej)H(I:[ pu JJBI/DP;GHI/H/I bubmmorexa LIOK

P P https://m.edsoo.ru/ff0c3{76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE TBU)KEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprusi MarepuagibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU dDHEPrUU

17 [ToreHimanpHas SHEPTHUsL. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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[ToTenuuanpHas s3HEpPTUs YIPYTO
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble U HEMOTEHIIMAJILHBIE
cuiibl. CBsA3b paboThI
HENOTEHIMAIBHEIX CHJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHEHHEM MEXaHUYECKOUN SHEepPTruu
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas pabora no teme

«Kunemaruka. Jlnunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEI

Macca monekyin. Konuyecto
BemlecTBa. [locrosunas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTrypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienascus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHel KHHETUYECKON SHEPTrUun bubmmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
)3 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaM# COCTOSHUS
Pa3peKEHHOTO Ta3a
29 N3omporneccsl B U1€aTbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOJIMHAMUYECKOIN CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KomuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UJICATHHOTO
rasa
31 Bunae! rerionepenaun bubmorexa LOK
https://m.edsoo.ru/ff0c5¢36
VYV nenpHas TEMI0EMKOCThH BEUIECTBA.
bubmuorexa [JOK
32 KonunuectBo Tennotel npu
. https://m.edsoo.ru/ff0c5¢36
Teronepenayde. AnuadbaTHBIN TIpoliece
3 IIepBblil 3aKOH TEPMOAUHAMUKU U €TI0 bubnuoreka [IOK
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35
MalllHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIIJ]
37 DKoJIorn4yecKure mpooIeMbl
TEIJIOOHEPTETUKU
18 Ob6o6maromuit ypok «MosnekynspHas bubnuorexa [IOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponbnas pabota no teme
39 «Monexynsipaas pusuka. OCHOBBI bubnmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnorexka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI U OTHOCUTEbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN Bubmmorexa LOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
4 amopdHbIe Tena. AHU30TPONIHS bubnuorexa [IOK
CBOMWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c6510
kpuctauibl. COBpeMEHHBIE MaTepHAITbI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VaenbHas TenioTa MiaaBiIeHUs bubmmorexa LHOK
g ' https://m.eds00.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 YpaBHeHUE TEIIOBOro OanaHca
PABHCHHE TEMIOBOT " https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. INeKTPUIECKUun bubnnoreka [HOK

3apsa. [IBa BU1a SIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 IIOJIYIIPOBOAHUKHU. 3aKOH COXPaHEHUS bubmmnorexa [IOK
yrip ’ p https://m.edsoo.ru/ff0c6bcc
AJIIEKTPUYECKOT0 3apsia
B3aunmoneiicTBue 3apsi0B. 3aKOH
47 Kyiona. ToueuHbIH 31eKTPUIECKAH bubmnorexa [IOK
y ) p https://m.edsoo.ru/ff0c6ced
3apsj
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
43 nons. [puHumn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX Toje. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubmmorera [TOK
' ) https://m.edsoo.ru/ff0c6£00
MMOTEHITNAJIOB
IIpoBOAHHUKH U TUDIEKTPUKHU B
P P bubmuorexa [JOK
50 AJIIEKTPOCTATUYECKOM TTOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p A P https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH MIIOCKOTO
52 KOHJeHcaTopa. DHEPTHs 3apsSHKEHHOTO bubmorexa LIOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEHCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIHHOTO

anmnapara, CTpyWHOTO IIpUHTEpA.
DneKTpocTaTH4ecKast 3alluTa.



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

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Comnpotusnenue. 3akon Oma jyist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74£0

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3aMbIkaHue. JlaboparopHas pabota
«M3mepenne D/IC nctouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXITPOBOAUMOCTh

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[ToympoBOTHUKH, X COOCTBEHHAS U
MpUMeECHas MPOBOAUMOCTh. CBOMCTBA
p—n-niepexoaa. [lonynpoBoaHUKOBBIE
npubopHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B PaCTBOPAxX U

& paciuiaBax 3JE€KTPOJIMTOB. | bubnmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUN3
DJIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosiTenbHbIN U 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoaHusl. https://m.edsoo.ru/ff0c84ae
ITma3ma
DneKkTpuuecKue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok | bu6mmoreka [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo Teme

66 «Qnekrpocraruka. [IocTosHHBIMI 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX cperax»

67 PesepsHsiil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoAHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O600marommi ypok | bubnuorexa [JOK
o remam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Koutpoaensie — Ipakrueckue i[:;:eﬂl/lﬂ :)l;l[()l:ll;?)]:;feﬂbﬂble
padoThI padoThI pecypeni
[TocTostHHBIE MATHUTHI U X
B3auMoOecTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo0.ru/ff0c9778
MarHuTHON MHIYKIIMH
MarsuTHO€ 1noJje NpOBOJHUKA C
TokOoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoneincTere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopnas pabora «3yuenue ) | bubmmnorexka HOK
MarHUTHOTO ITOJII KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
JlabopaTopHas pabota | | bubmuorexa [IOK
«HccnenoBanue nemMcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS HA
JBIKYIIYIOCS 3apSDKEHHYIO YaCTHILY. | bu6muoreka [IOK
Cuna Jlopenna. PaboTta cusl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas MHAykuus. [loTok
BEKTOpa MarHuTHOM uHAYKIMu. IJ1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykiuu Papanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMATHUTHOW WHTYKITHF

NHaykTUBHOCTD. SIBIICHUE
camouHaykiuu. 9JIC caMOUMHAYKIIUH.
DHeprusi MarHuTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTaPHBIX YaCTHLI,
WHAYKIIMOHHAs MeYb

O6o06maromuit ypok «MarautHoe
noje. DIeKTPOMarHUTHAST HHIYKIIHS)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmnoreka IJOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS»

bubmnoreka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
Kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHeprun

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
nepuoja Majblx KosebaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MaccChl Ipy3a»

14

Koneb6arenpubiii koHTYp. CBOOOIHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYECCKNMU U
SJICKTPOMAariMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B UACAIIBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue koynebanusa. Pe3onanc.
BeIHyKICHHBIE 2JIEKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
MEepEeMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEWCTBYIOIIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsHKEHUs

bubmnoreka IIOK
https://m.edsoo.ru/ff0cbd34

18

19

20

Tpaucpopmarop. IIpoussoacrso,
nepenava u norpedieHne
JIEKTPUYECKON SHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTrM4eCKHe PUCKU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
KynbTypa ncnonb3oBanus
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3ZHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21 pacrpocTpaHeHus U JJIWHA BOIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI
” 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHUTHbIE BOJIHBI, UX
23 cBOKCTBa U cKopocTh. [lkana bubmmorexa [IOK
https://m.edsoo.ru/ff0ccfe0
AJEKTPOMAarHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBsi3u. Pagmonoxarus
)5 KonrtponsHas pabdorta «Konebanus u bubnmnoreka HOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmmorexa [TOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IJIOCKOM 3epKajie
IIpenomiienue csera. [lonHoe
)3 BHYTpEHHee oTpakeHue. [IpenenbHbiil bubnuorexa [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd716
OTpakKeHUS
79 JlaGopatopnas pabora «3mepenue bubnuorexa [IOK
[1OKa3aTelis IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenune n300pakeHuii B bubnuotexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenn4yeHue JTNH3EI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabota

31 «HccnenoBanue CBOWCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
0 oenoro ceera. L[er. JlabopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
1 Wnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceta. [ludpaxknuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bu6moteka [JOK
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpbI U yCTPOMCTBA U
YCJIOBHS MX 0€3011aCHOTO TPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH.
37 3aMeeHne BpeMEHH U COKpaIlleHUE bubmmorexa TIOK
P P https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprus U UMIYJTbC PEISITHBUCTCKOM
38 vacTulbl. CBA3b MAcChl C DHEPTUEN U bubmmorexa TIOK
) p https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHsl TOKOS
Kontponbras padota «OnrTuka.
. bubmuorexa [{OK
39 OCHOBBI crielIMAIbLHON TEOPUH

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
HOINOTEKA
41 otodddexra. O A.T.
porosert HIBITRT https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl portorddekra. YpaBHeHUE
. . bubnuoreka [IOK
42 OuiHmTeitna g gorosddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotosrpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubmorexa HOK
AieBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
44
¢dboTorMeMeHT, POTOAATUHK,
CONTHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agau mo TeMe «JIEMEHTHI bubmnoreka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa o paccesHuio o-4actu bubmmorexa [TOK
POOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bubnunorexa LIOK
47 IToctynater bopa
TYHATB HOP https://m.edsoo.ru/ff0dOafa
H3nyyenne u noriomieHue (oToOHOB
48 II I/Iyl';{e €X0JI¢ aToMa C O H(;I;o OBHS bubmmorexa [IOK
p pexon . g P https://m.edsoo.ru/ff0d0afa
SHEPTHUH Ha Apyroi. Buasl criekTpoB
BoaHoBeIe cBOlicTBa yacTull. BoHEI
N but6mmoreka [IOK
49 ne bpoinst. KopnyckynsipHo-

BOJIHOBO nyanu3M. CloOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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BBIHYKACHHOC U3JITYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaaIuOaKTUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PAaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA Y HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydeHue

OHeprus cBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHbliit
peaktop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTBI A1epHON
JHEPIeTUKU

DOneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHa. MeToibl HAOMIOACHUS U
pETUCTpaLMU JIEMEHTAPHBIX YACTULL.
Kpyriebiii cton «®yHnameHTanbHble
B3anMoaercTBud. EnMMHCTBO
(bU3UYIECKOI KapTUHBI MUPaY

Bun 38é31H0r0 HeOa. Co3Be3us,
SIpKUE 3BE3/IBI, IUIAHEThI, UX BUIAUMOC
JOBUXKCHUC. COJ’IHG‘IHEUI cucreMa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1356

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

56

Counune. ConHeuHast akTUBHOCTD.
Ncrounuk sHeprun ConHua U 3BE3]1



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
nocJieioBaTeabHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUS O IPOUCXOXKICHUU U
sBomtounu CoJiHIa U 3BE3]T

Muneunsiii [lyTe — Hamma ['anakTuka.
ITonoxxenne n nBuxenne CosHLa B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TaJIAKTHK

Bcenennas. Pazberanue rajakTuk.
Teopust bonbiioro B3pbIiBa.
PennkroBoe uznyudenue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUU

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUHU U aCTPOPUIUKI

O6o06maromuit ypok. Ponb puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
JeJIOBEKa

O6o6maromuii ypok. Pois u Mmecto
($U3MKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O6o0maromuii ypok. Poib
(dbuzmvecKoit Teopuu B HOPMUPOBAHUH
MPECTaBICHUN 0 (PU3NYECKOI
KapTHHE MHpa




O6o06maromuii ypox. Mecto
(hbU3UIECKOI KapTUHBI MHPa B 00IIIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJICTABICHUNA O IPUPOAE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHast MHIYKIUS
PesepsHblii ypok. Ontuka. OCHOBBI

67 CHeIMaIbHON TEOpUHU 1
OTHOCHUTEJIbHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbl ACTPOHOMHUH U 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






