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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHsI Ha YpOBHE CpeaHEro o0Iiero odpa3zoBaHus pazpaboTaHa Ha
OCHOBE TMIOJIOKEHUH M TpeOOBaHUIl K pe3ynbTaTaM OCBOCHHMsS OCHOBHOW 00pa30BaTENIbHOW IMPOTrpamMMBI,
npeacraBieHHblx B ®I'OC COO, a takxke ¢ yuéroM QemepanbHOl pabodeil mporpamMmbl BOCIIHTAHHUS M
KOHIIENIINY TpernoaBanus yuyeOHoro npeaMera «Pusnka» B 00pa3oBaTEIbHBIX OpraHu3anusx Poccuiickoit
®Denepaliyu, pealu3yonuX OCHOBHbIE 00pa3oBaTeIbHbIE POTPAMMBI.

Copneprxanue IporpaMMbl 1O (pU3UKE HAIPaBICHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa obyudaromuxcs 10-11 kiaccoB npu o0yueHun ux ¢u3rvke Ha 6Aa30BOM ypOBHE HAa OCHOBE CHCTEMHO-
JesTeIbHOCTHOTO moxaxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusm @DPI'OC COO x
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEJAMETHBIM U METaIllpeIMETHBIM pe3ylibTaTaM OOyuYeHHs, a TaKKE YUUTHIBACT
HEOOXOJMMOCTh pEaTM3aliuid MEXIPEIMETHBIX CBs3ed (U3MKH C €CTEeCTBEHHO-HAyYHBIMH Yy4eOHBIMU
npenMeramMu. B Hell ompenensitoTcsi OCHOBHBIE IIeNId H3y4eHHs] (U3MKH Ha YpPOBHE CpPETHEro OOIIero
o0pa3oBaHus, IUTAHUPYEMbIE pe3yJbTaThl OCBOCHHS Kypca (HU3UKU: JUYHOCTHBIC, METalpeAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIaHUpPYEMbIE pe3yJbTaThl OCBOCHHS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM YHUCIIE IIPEeIMETHBIC

pe3yNbTaThI MO rojiaM 00y4YeHus;

e cojnepxanue yuyeOHoro nmpeamera «Pu3nkay mo rogam o0ydeHwusl.

®du3nka Kak Hayka 0 Hanbosee O0IMX 3aKOHAX MPHUPOIBI, BBICTYIAs B KaueCTBE Y4eOHOro MpeaMeTa B
IKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3HaHHI 00 okpyxkatomiem mupe. [lIkonbHbIi Kypc GU3NKH —
CHCTEMOOOpa3yOIUil TSI €CTEeCTBEHHO-HAYYHBIX Y4YEOHBIX NPEJAMETOB, NOCKOJIBKY (GH3UYECKHE 3aKOHBI
JeKaT B OCHOBE IPOILIECCOB U SIBJICHHM, HM3y4aeMblX XHUMHUEH, Ouonorueid, ¢usmueckoit reorpadueit u
acTpoHoMuel. lcrmonb30BaHWE U AaKTMBHOE INPUMEHEHHME (PU3MYECKUX 3HAHUI OIlpeaenseT Xapakrep Hu
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe HSHEPreTHKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA, MOTy4YeHUS
HOBBIX MaTE€pUAJIIOB C 3a/JIaHHBIMH CBOWCTBaMHU M Jpyrux. M3yueHue ¢u3MKM BHOCUT OCHOBHOW BKJIAJ B
dbopMUpOBaHUE €CTECTBEHHO-HAYUYHON KapTHHBI MUpa oOydaromuxcs, B (OpMUPOBAHHE YMEHUN NMPUMEHSTh
Hay4YHBI METO]] IO3HAHUSI IPU BBIMOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAaHUM.

B ocHOBYy Kypca ¢u3MKM Uil YPOBHS CpeIHEro oOuiero oOpa3oBaHUs MOJOXKEH psA U, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmunocmu. B cOOTBETCTBUM C HEH KypC SIBISETCS JIOTMYECKHU 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepuai U3 BCeX pa3AesioB PU3NKH, BKIIIOUAET KaK BOMPOCH! KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBUM € Hell MaTepuall Kypca (GU3NKHU 00bEMHEH BOKPYT (DPU3MUYECKUX
Teopuil. Benymum B Kypce sBisieTcss (OpMHpOBaHHE IMPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTEpUH,
BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. E€ peanusanusi npeanonaraeT MCIoib30BaHHE I'yMaHUTAapHOTO MOTEHLHaa
¢u3nueckoil HayKkH, OCMBICIEHHE CBA3M pa3BUTHS (QU3MKKM C pa3BUTHEM OOIIecTBa, a Takke ¢
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U KOJIOTHYECKUMU MPobdIeMamMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc (QU3MKU NpeanoyaraeT 3HAKOMCTBO C LIMPOKHUM KpPYroM
TEXHUUYECKUX U TEXHOJIOTHUECKUX MPUTI0KEHUIN U3yUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs IMOCPEACTBOM BBEJICHHS 3JEMEHTOB COJEpXKaHMs, MOCBALIEHHBIX
9KOJIOTMYECKUM MPOo0IeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM TEXHUKHU U TEXHOJIOTHM, a TaKkKe
00CyX/1eHus TPoOJIeM PAIlMOHAIBHOTO MIPUPOIOIIONB30BaHHS U KOJIOIHYECKOi 6€30MacHOCTH.

Crep)KHEBBIMU DJIEMEHTaMH Kypca (PU3MKM Ha YpPOBHE CpeaHEero oOmiero oOpa3oBaHus SBISIOTCS
¢usnueckue Teopun (popMupoBaHHE MPEACTABICHUNA O CTPYKTYpE MOCTPOCHHs (PU3NYECKON TEOpUH, POJIH
(GbyHIaMEHTAIbHBIX 3aKOHOB W NPHUHILMIIOB B COBPEMEHHBIX MPEJICTaBICHUAX O TMPHUPOAE, TpaHHIIAX
IPUMEHUMOCTH TEOPUH, /111 OTIUCAHUSI ECTECTBEHHO-HAYUYHBIX SIBJICHUH U MPOLIECCOB).

CucTteMHO-IeTEIbHOCTHBIN MOAX0/ B Kypce (PU3UKU pean3yercs Mpexae BCero 3a CY€T opraHu3aluu
SKCHEPUMEHTAJIBHON JesaTeabHOCTH oOyvaromuxcs. Jlias 06a30Boro ypoBHS Kypca (QHU3MKH — 3TO
MCIIOJIb30BaHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIaOOpAaTOPHBIX pabOT, KOTOPHIE
B nporpamme no ¢u3nuke oObeAMHEHBI B OOLIMI CMMCOK YUEHHYECKHUX MpPaKTUYEeCKUX paldotT. Briaenenue B
YKa3aHHOM IIepeyHe JabopaTopHbIX pPa0OT, MPOBOAUMBIX [UIsI KOHTPOJISI M OIICHKH, OCYIIECTBISETCA
Y4aCTHHKaMHU 00pa3oBaTEIbHOIO MpoLecca UCXOAS U3 0COOEHHOCTEH IUIAHUPOBAHMS M OCHAICHUS KaOMHETa
¢usuku. Ilpu sTomM oOecneunBaeTcs OBJAJACHHE OOYYAIOIMIMMHCS YMEHHUSMU TPOBOJUTH KOCBEHHBIE
U3MEPEHUs, HCCIICAOBAHUS 3aBHCUMOCTEH (PU3MUYECKMX BEJIMYMH M MOCTAHOBKY OIIBITOB IO IIPOBEPKE
MPEIIOKEHHBIX TUIOTE3.



Bbonbiroe BHUMaHME yAENsSETCS PELICHUIO PACUETHBIX M KaUeCTBEHHBIX 3a1au. [Ipu aToM aiis pacuéTHbIX
3aa4 MPUOPUTETOM SIBISIIOTCS 3aJaud C SIBHO 33JaHHOM (PM3NYECKON MOJENbI0, MO3BOJSIOMINE MPUMEHSATh
M3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jieia Kypca, TaKk U MHTETpUPYS 3HAHUS U3 Pa3HBIX
pa3genoB. Jlis KauyeCTBEHHBIX 3a/4a4 MPHOPUTETOM SIBIISIOTCS 3aJaHUsl Ha OOBSICHEHHE MPOTEKaHHS
¢buznyecKkux SBIEHUN M MPOLIECCOB B OKPYXAlOUIeH XU3HHU, TpeOyrolue BbIOOpa (PpU3ndecKod MOJENnH JUis
CUTYaIlMH IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu @I'OC COO k MaTepuaqbHO-TEXHUYECKOMY 00€CIIeUeHHUI0 YIeOHOTO
nporecca 6a30BbIi ypOBEHBb Kypca (PM3UKHU Ha ypOBHE CpenHEero odiiero oOpa3zoBaHUs JOKEH M3YdaThCs B
YCIOBUSIX TMPEAMETHOTO KabuHeTa (U3MKUM WM B YCIOBHUAX HHTETPUPOBAHHOIO KaOWMHETa MPEIMETOB
€CTECTBCHHO-HAYYHOTO IMKIa. B kabuHere (u3WKM JOMMKHO OBITH HeoOXxoammoe JaboparopHoe
o0opy/oBaHue Ui BBIMOJTHEHUS YKa3aHHBIX B MpOrpaMMme Mo (U3MKe YYCHHMYECKHUX MPAKTHUYECKUX paboT u
JeMOHCTpaIMOHHOE 000pYAOBaHHE.

JemoHcTpanonHoe 0o0opynoBaHue (OPMUPYETCS B COOTBETCTBUM C TMPUHIUIIOM MHHUMAJIbHON
JIOCTAaTOYHOCTH M O0ECIeYMBAaeT IOCTAHOBKY IE€PEYMCICHHBIX B NporpaMMe 1O (U3MKE KIFOYEBBIX
JNEMOHCTpALMi AJI1 MCCIEAOBAaHUS M3YyYaeMbIX SIBJICHUN M MPOLECCOB, IMIUPUYECKUX U (PyHAAMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX MMPUMEHECHHIA.

JlaboparopHoe oOoOpymoBaHHE ISl YYCHMUYECKUX MPAKTUYECKUX paboT QopMmMupyercss B BHIE
TEMAaTUYECKUX KOMIUICKTOB M OOecreuuBaeTcs B pacuéTe OAHOTO KOMIUICKTa Ha JBYX OOYYarOIIUXCH.
Temaruueckue KOMIUIEKTHI JaOOpaTOpHOTO OOOpYAOBaHUS JOJIKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
UCTIOJI30BaHUM AHAJIOTOBBIX W IU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B
BHJIC TU(PPOBBIX JTaOOPATOPHUIA.

OCHOBHBIMU TIETISIMU H3YYEHUS (PU3UKU B 00IIEM 00pa30BAHUU SIBIISIFOTCS:

e (QopmupoBaHUE UHTEpECA U CTPEMIICHUS O0YYAIOIIMXCS K HAYYHOMY H3YyUEHHUIO0 IPUPOJIbI, Pa3BUTHE

WX UHTEJUIEKTYalIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

® Dpa3BUTHE MPEICTABICHUA O HAYYHOM METOJE IMO3HaHWS W (POPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOLINM SIBJICHUSM;

e (QopmupoBaHHE HAYYHOI'O MHPOBO33PEHHUS KaK pe3ybTaTa U3y4YEHHS OCHOB CTPOCHHSI MAaTEPUHU U
(byHIaMeHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUH OOBSCHATH SBJICHUS C HCIOJIB30BAHWEM (U3NYECKUX 3HAHWN M HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHE MMPEICTABICHUH O POIH (PU3HUKH TSl pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU
Y TEXHOJIOTHIA.

JlocTikenune 3Tux Leield odecrneunBaeTcs pelieHUueM CIeAYIOIUX 3a1a4d B Mpolecce M3yuyeHHs Kypca

(Gu3MKHN Ha ypPOBHE CPEAHETO 00111ero 00pa3oBaHUs:

e [pUOOpEeTeHHEe CUCTEMBbl 3HAHMM 00 OOHMX (PU3HYECKMX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHSX,
BKJII0Yas. MEXaHHUKY, MOJIEKYJISIPHYIO (DU3UKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (DM3UKY M 3JIEMEHTHI
acTpOpU3UKH;

e (opMupoBaHHE YMEHUHN MPUMEHSTh TEOPETUUECKHUE 3HAHUS JUIsl 00BACHEHUS (PU3NYECKUX SIBICHUH B
HPUPOIE U AJIS IPUHATUS MPAKTUUYECKUX PEIICHUH B IOBCEAHEBHOM KU3HH;

® OCBOEGHHE CIOCOOOB pENICHUs PAa3JIMYHBIX 33]ad C SIBHO 3aJaHHOW (pU3MUYECKOW MOJENbIo, 3ajad,
MOJIPa3yMEBAOIINX CAMOCTOSITENIFHOE CO37aHne (DU3MUECKOW MOMETH, aJeKBaTHOW YCIIOBHSIM
3a/1a4u;

e T[OHMMaHWe (U3WYECKHNX OCHOB W TPUHIMIIOB JCHCTBHS TEXHWYECKHX YCTPOWCTB U
TEXHOJIOTUYIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

e OBJIQJICHHE METOJAaMH  CaMOCTOSITEIbHOTO  IUIAHMPOBAHUS M TPOBEACHUS  (U3NUYECKUX
OKCTIEPUMEHTOB, aHAIM3a W WHTEPHpeTanud WHPOPMALUU, ONPEACTICHHS TOCTOBEPHOCTH
MOJTyYEHHOTO Pe3ysIbTara;

® CO3/1aHME YCIIOBMM Ui  pa3BUTHS YMEHHH  NPOEKTHO-HCCIENOBATENbCKOM, TBOPUYECKOU
NeSITETTHHOCTH.

Ha unsyuenue ¢usuku (6a30BbIil ypOBEHb) Ha ypOBHE CpeAHEro oouiero oOpasoBaHus orBoauTcs 136

yacoB: B 10 kiacce — 68 yacoB (2 4aca B Heneno), B 11 kiracce — 68 yacoB (2 yaca B HEZIEIO).

[Ipennaraemslii B mporpaMMe 1o ¢u3MKe MepedyeHb JTadOpaTOPHBIX M MPAKTUYECKHX pabOT SBISETCS
PEKOMEH/I0BaHHBIM, YYMTENb JeNlaeT BbIOOp MpoBeneHus IabOpaTOpHBIX pabOT W OMNBITOB C YYETOM
UH/IMBUYAIbHBIX OCOOCHHOCTEH 00yJaromuXxcsl.



COJAEPKAHUE OBYYEHUA

10 KJTACC

Paznen 1. ®u3nka u MeTObI HAYYHOI'0 TO3HAHMS
®usuka — Hayka o npupone. HaydHble METOAbI ITO3HAHMS OKPYKAIOIIEro Mupa. Poiib dKClIepUMEHTa U
TEOPUH B MIPOLECCE TO3HAHUS TPUPOJIbI. DKCIEPUMEHT B (PU3HKE.
MonenupoBanue GU3NIECKUX SBICHUH 1 rpoiieccoB. Hayunpie runore3sl. @U3ndecKue 3aKOHBI U TCOPHH.
['panuIpl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [I[pUHIIUTT COOTBETCTBHUSL.

Pome m mecro ¢usuku B (HopMUPOBAHMHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B TNPAKTHUYECKON
JESATEIIBHOCTH JIFOJEH.

Jlemoncmpayuu
AHanoroBblie ¥ TUGPOBBIC U3MEPHUTEIIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zpen 2. Mexanuka
Tema 1. Kunemamurka

Mexanunueckoe aBuxeHue. OTHOCUTENIbHOCTh MEXaHUYeCKOTo ABMxkeHusA. Cucrema orcuéra. TpaekTopusi.

[lepemenienue, cCkOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MAaTepUAIbHON TOUYKH,
UX IPOEKIMHU Ha OCU CUCTEMBI KoopauHat. Cll0)KeHHe EPEMEILEHUN U CI0KEHNUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE NpPSMOJIMHENHOE JBUXKEHHE. ['paduku 3aBUCUMOCTH KOOpAMHAT,
CKOPOCTH, YCKOPEHHUSI, [IyTH U NIEPEMEIICHUS MaTEPUAIIbHOU TOUKU OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonunelinoe nBuxeHue. J[BMkKeHNE MaTepuaibHOM TOUKH 110 OKPYKHOCTU C TOCTOSIHHOW MO MOJYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAsi cKOpocTh. Ilepron m vacrora obpamenus. LlenTpocTpemuTenbHoe
YCKOPEHHE.

TexHuuyeckue ycTpolcTBa M NMPAKTUYECKOE MPUMEHEHHE: CHUAOMETp, IBUKEHUE CHApSAJOB, LEMHbIE U
pEMEHHBIE Nepeayun.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUUECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpa3oBanue ABMKEHHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habuntoienue nBrxeHus Tena, OpoleHHOro Mo/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHust CBOOOIHOTO MaACHUs.

Hanpasiienue ckopocTy Mpu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LIEIbIO ONpPEAeNIEHUS] MTHOBEHHOW CKOPOCTH.

HccnegoBanue COOTHOMIEHWS MEXAY NYTSIMH, IPOWJIEHHBIMU TEJIOM 3a MOCIEAOBaTelIbHbIE PaBHBIE
MIPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBMKEHUH C HA4aJIbHOW CKOPOCThIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApPUKa B BI3KOU KUJKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.
Tema 2. lunamuxa
[IpuHnnn otHOcuTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. MHEpumanbHbele CHCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunuun cynepnio3unuu cuil. Bropoit 3akoH HbloToHa nisi MaTepuanbHOM TOUKH.
Tpetuit 3akoH HproTOHA JI7151 MaTEpUAIBHBIX TOYEK.

3akoH BceMUpHOro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.
Cwuita ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Buabl Tpenus (mokosi, ckoybxeHus, kadeHus). Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHHs

CKOJIb)K€HUSI U cwia TpeHus mnokos. Koapounment tpenus. Cuna CONpOTHBICHUS INPU ABMKEHUU Tela B
KUJKOCTHU WU rase.

[ToctynatenbHoe U BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOIO TeNa.
MOoOMEHT cuiibl OTHOCUTENBHO OCH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecUs: TBEPIOTO Tela.

TexHHYyeckne ycTpOWCTBAa M IPAKTUYECKOE INPUMEHEHME: NONUIMITHUKH, IBHKEHHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu
SIBrnenne nHepuum.
CpaBHeHME Macc B3aUMOICUCTBYIOIIMX TEJI.



Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABbEME U NaJACHUH.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecusl TBEpAOro Tena. Bunibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3SHHKAIOIIMX B MPYKUHE U PE3UHOBOM 00paslle, OT HX
nedopmariuu.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOrO TEIA, UMEIOLIETO OCh BpPAIECHUS.

Tema 3. 3akoHbl coxpanenus ¢ MexaHuke

NMnynec MaTrepuanbHOM TOYKM (Tena), CUCTEMbl MaT€pUAIbHBIX TOYEK. MIMIynbC CHIIbI M U3MEHEHUE
MMITYJIbCa TeJla. 3aKOH COXPaHEHUsl UMITyJIbca. PeakTuBHOE JBUKEHUE.

Pabota cuibl. MOITHOCTH CHJIBIL.

Kunernueckas sHeprusi MaTepuaibHO TOUKU. TeopeMa 00 N3MEHEHUU KUHETHUECKON YHEPTUH.

[lorenumansHas  sHeprusa. lloTeHuumanbHas SHEpruss  ynpyro  AeQOpPMHUPOBAHHOM  MPYKHUHBI.
[ToTenuuanpHas sHeprus Tena BOJIU3U MOBEPXHOCTH 3EMITH.

[loTeHunanpHple UM HENOTEHIMAIbHbIE CUIbl. CBA3b pabOThl HENOTEHLUUAIbHBIX CHUJ C HU3MEHEHHEM
MEXaHUYECKON SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHuueckue yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHUE: BOJAOMET, KONEP, MPYKUHHBIA MHUCTOJET,
JBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexon moTeHIMAIbLHON YHEPTHM B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne abCoMOTHO HEYNIPYTOTo yAapa ¢ IOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOThI CHIIBI ¢ N3MEHEHHEM MEXaHWYECKOH SHEPIuu Tella Ha MPUMEpe pacTsKEHHS
PE3UHOBOTO KI'yTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopul

OcCHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUH U UX ONBITHOE 0OocHOBaHHe. bpoyHoBCckoe
nswkenue. Judoys3us. Xapaktep IBUKEHUS U B3aMMOAEWUCTBUS YacTHI] BellecTBa. MoaeIu CTPOEHUs ra3os,
KUJKOCTEN W TBEPIBIX Tel M OOBSICHEHHE CBOICTB BEIECTBA HAa OCHOBE ATHUX Mojeliei. Macca u pa3mepsl
Mmoutekyn. KonnuectBo Bemectsa. [locrostnaas ABoraznpo.

TenmoBoe paBHOoBecue. Temnepatypa u e€ nzmepenue. lllkana remneparyp Lenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPUM MIEAJIBHOIO Tasa.
AOcomtoTHas TemrepaTypa Kak Mepa CpedHell KHHETHMYeCKON SHEepruM TEeIUIOBOTO JABM)KEHHS YacTHIl rasa.
[lIxana Temnepatyp KensBuHa. 'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Kuanelipona. 3akoH JlanpToHa.
W3omporieccel B UAEaNbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduyeckoe mnpeacTaBieHue
M30MPOLIECCOB: U30TEpMa, 30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOIIUE JAMCKPETHOE CTPOECHHME BellecTBa, (oTorpaduu MOJNEKYd OpPraHHMYECKUX
COCIMHECHUM.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Monens 6pOyHOBCKOTO JBHXKEHUSI.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHSL.

Monens, HIUTFOCTpUPYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UI€AJIbHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



Omnpenenenre Macchl BO3yXa B KJIAaCCHOM KOMHATe Ha OCHOBE M3MEpEeHUIl 00bEMa KOMHATHI, TaBJICHUS U
TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonunaMmuyeckasi cuctema. BHYTpeHHsAS SHEprusi TEPMOJAMHAMUYECKOM CHUCTEMBI U CHOCOOBI €&
n3MeHeHns. KonmuecTBo Teruiotsl m pabota. BHYTpeHHSAS Heprusi OJHOATOMHOTO HACATBHOTO Ta3a. Buuel
TEIUIONEpelauu: TEIUIONPOBOIHOCTh, KOHBEKIMS, U3IydEeHHE. Y AelIbHAas TeINIOEMKOCTh BelecTBa. KonuuecTBo
TEIUIOTHI IIPH TEIJIONEpeIaye.

[Tonste 06 aauabatHoM mpouecce. IlepBriii 3aKoH TepMoauHaMuku. [IpumMeHeHHe MEepBOro 3aKOHa
TEPMOJMHAMHUKH K n3omnporeccam. I'papuueckas uHTeprperanus paboTsl raza.

Bropoii 3akon TepMmoanHamuku. HeoOpaTtuMocTh nmpoiieccoB B IpUpoO/Ie.

TernoBbie mMamuHbL. [IpuHIMIBI ASWCTBUS TEIIOBbIX MammH. [IpeoOpa3oBaHusi SHEPrUM B TEIUIOBBIX
MammmHax. Kosdduument noneznoro neiictBus temnoBod MamuHbl. [{ukn Kapuno u ero koaddunueHt
II0JIE3HOTO AEUCTBUSL. DKOJOTUYECKUE MPOOIEMBI TEMIOIHEPIETUKH.

TexHuyeckue ycTpolcTBa M MPAKTUYECKOE MPUMEHEHHUE: IBUTATelh BHYTPEHHETrO CropaHwusi, ObITOBOI
XOJIOIMUJIbHUK, KOHUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW SHEPrHM Tela NPH COBEPIICHHHM pabOTHI: BBUIET MPOOKHW W3 OyTBUIKH TOJ
JEHCTBHEM CKATOTO BO3/lyXa, HarpeBaHue 3(upa B JTaTyHHOH TpyOKe MyTEM TpeHHs (BUICOIEMOHCTPAIIHS).

N3menenne BHyTpeHHEH 2HEpruu (TeMIIepaTyphl) Teja Mpu Terionepeaade.

OmnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUTHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOPaHusi, p€aKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue yaenbHou TeIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue u kKoHAeHcanus. Mcmapenue u kureHue. AOCONIOTHAS M OTHOCUTENbHAS BIAXKHOCTH
Bo3ayxa. HachblleHHbIil map. YaenbHas TemioTra mnapooOpa3oBaHUs. 3aBUCUMOCTbh TEMIIEPATYPbl KUIIEHUS OT
JaBJICHUS.

Teépnoe Teno. Kpucrammmueckue u amopdHble Tena. AHU30TPONHUS CBOMCTB KpUCTaLIOB. JKuakue
kpuctayibsl. CoBpeMeHHble Marepuanbl. llnaBneHue W KpucTauMzauus. YJelbHas TEIUloTa IUIaBJIEHUS.
Cybnumarusi.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHnuyeckue yCTpoHCTBA M IPAKTUYECKOE INPUMEHEHHUE: TUTPOMETP M IICUXPOMETP, KaJlOpUMETP,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBHIIIEHHBIX MTAPOB.

Kunenne npyu NoHM>KEHHOM JIaBICHUM.

Crioco0ObI U3MEPEHHS BIAXKHOCTH.

HabmtoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue OTHOCUTETHHON BIAXKHOCTH BO3/1yXa.

Paznen 4. diiekTpoanHamMuka

Tema 1. dnexmpocmamuka

OnekTtpr3anuss Tell. OJEKTpUYeCKuM 3apsia. JBa BHma dsieKTpuueckux 3apsaaoB. [IpoBomHMKWH,
JUDJIEKTPUKHU U MIOJTYIPOBOAHHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsia.

B3aumoneiicteue 3apsanoB. 3akoH Kynona. ToOYedHBIN JJIEKTPUYECKUN 3apsii. DJIEKTPUUECKOE TOJIE.
Hanpspk€HHOCTh  2nekTpuueckoro mois. IlpuHuoun  cynepno3uumMy  3JIEKTpudeckux  moisied. JIuHum
HaNPsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

Pabora cun oanekrpocrarnyeckoro mois. Ilorenmuman. PasHocts norennmanos. IlpoBogHuku u
IUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM IoJie. JIM3neKTpruiecKas IpOHULAeMOCTb.

OnexrpoéMkocts. KoHaeHcaTtop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. ODHEprus 3apsiKEHHOIO
KOHJIEHCaTopa.



TexHuueckue  ycTpoWcTBa M MPAKTHYECKOE  NPUMEHEHHWE:  DJIEKTPOCKOI,  JJIEKTPOMETD,
ANEKTPOCTATUYECKAST 3alllUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHJEHCATOP, KOMHPOBAIBHBIN ammapar,
CTPYUWHBIN IPUHTED.

Jlemoncmpayuu

YCTpoicTBO M MPUHIUIT AEHCTBUS SJIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TEIl.

DIEKTpUYECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE.

DIeKTpOCTaTUYECKas 3allUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHMOCTD JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPA OT IUIOLIA/IM IIJIACTHUH, PACCTOSIHUS MEXIY HUMHU
U AUDJIEKTPUUECKOM POHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit Inekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEeKTpUYeCKHil TOK. YCIIOBUSA CYUIECTBOBAaHUS 3JEKTpUUYECKOro Toka. Mcrounuku Toka. Cuia TOKa.
[TocTossHHBIN TOK.

Hanpsixenune. 3akon Oma aJig yyacTka Lenu.

DNEeKTpUUYECKOe  CONpPOTUBJIEHHME. YJAEIbHOE  CONpOTHBIEHHE  BemlectBa. [locimenoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHUE MPOBOJHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOIIHOCTH 3JEKTPHYECKOTO TOKA.

DNEeKTpoABMKYILAs CUla U BHYTPEHHEE COINPOTHBJICHUE HMCTOYHMKA TOKa. 3akoH Oma Il MOJHOM
(3aMKHYTOI) 251ekTprueckoit nenu. KopoTkoe 3aMbIkaHue.

DNeKTpoHHas MPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBHCHUMOCTb CONPOTUBIEHUS METAUIOB OT
temreparypbl. CBEpXITPOBOIUMOCTb.

DneKkTpruyecKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TPUMECHAs TPOBOJMMOCTH TONYNpoBOAHUKOB. CBolicTBa p-N-
nepexoa. [lomynpoBoJHUKOBBIE TPHUOOPHI.

DONeKTpUYecKUid TOK B pacTBOpaXx M pacIulaBax 3JEKTPOJIUTOB. OJEKTPOJUTHUYECKass JUCCOLMAIUS.
OneKTponus.

DnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HeCaMOCTOSTENbHbIN pa3psaa. Monnus. [lnasma.

TexHu4eckue ycTpoHCTBa M MPAKTHUECKOE NMPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT, UICTOUYHUKHU
TOKa, JJIEKTpOHArpeBaTelbHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPHUOOPHI, TEPMOMETP COMPOTHBIICHHUS,
BaKYyMHBIH JHOJ, TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TaIbBAaHHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HapsHKEHMS.

3aBUCUMOCTh COMPOTUBIEHUS ITWIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOMIAJA TOMEPEYHOTO
CEUYEeHMS U MaTepHaa.

CwMmeniaHHOe COeJUHEHHE TPOBOJHUKOB.

[IpsiMoe um3MepeHue >IAEKTPOABMXKYIIEH cuibl. KOpoTkoe 3aMblkaHHME TrajbBaHMUYECKOTO 3JIEMEHTa U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTb COMPOTUBIICHUS METAIIJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JHO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMeIaHHOTO COEIMHEHHS pE3UCTOPOB.

N3mepenne 3meKTpoABMKYILEN CUIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Hab6mronenune snexrposnusa.

MexnpeamerHblie CBA3U

N3yuenne kypca ¢usuku 6azoBoro ypoHs B 10 Kiacce OCYIIECTBISIETCS ¢ YUETOM COJIEPIKATCIBHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu v TEXHOJIOTHH.

Mesicnpeomemmnvle nousamusi, CBSI3aHHBIE C U3yYEHUEM METOJ0B HAyYHOTO MO3HAHUS: SIBJICHHE, HAYyUHBIH
dakt, runoTe3a, Gpuandeckas BEIUYNHA, 3aKOH, TEOPUS, HAOTIOACHHUE, YKCIIEPUMEHT, MOJICIIMPOBAHHE, MOIEb,
HU3MEpPEHHE.



Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUH, TWHEWHas QyHKIUS, mapadoiia, runepoosa, ux rpaguku u
CBOWCTBa, TPUIOHOMETpPHYECKHE  (DYHKIMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOESKITUHM HA OCH KOOPJMHAT, CJIOKECHHUE BEKTOPOB.

Buonoeusn: MexaHndeckoe IBUKEHHE B JKMBOM mpupone, AUQQy3us, OCMOC, TEIUIOOOMEH >KUBBIX
OpPraHu3MoOB (BUIBI TEIUIONIEPEIadH, TEIIOBOE PAaBHOBECHUE), DIICKTPUUYCCKHUE SBICHHUS B KHBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOSHHE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs Macca,
TEIUIOBBIC CBOWCTBA TBEPABIX TEII, )KUKOCTEH M ra30B, IEKTPHUECKUE CBOMCTBA METAILIOB, JIEKTPOJIMTHICCKAS
JMCCOIIMAIINS, TAJIbBAHUKA.

TI'eoepaghus: BTaxXHOCTHh BO3IyXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABIKEHHH C HCIIOJIB30BAHHEM MEXAaHHW3MOB, YUYET TPEHHsSI B TEXHUKE,
MOJIIIMITHUKY, HWCIOJBb30BaHUE 3aKOHA COXPAaHEHHs WMIYlIbca B TEXHUKE (pakeTa, BOJOMET W Jpyrue),
JBUTaTeNlb BHYTPEHHEIO CrOpaHus, MapoBas TypOHHA, OBITOBOH XOJIOMMJIBHUK, KOHAWIIMOHED, TEXHOJOTHH
MOJTyYCHHUsI COBPEMEHHBIX MaTepPHaJIOB, B TOM YMCIIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, SJIEKTPOCTATHYECKAsI
3alIuTa, 3a3eMJICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA NPUHTEP, AJIEKTpOHArpeBaTelIbHBIE MPHOOPHI,
3JIEKTPOOCBETUTEILHBIC IPUOOPHI, TaTbBAaHHKA.

11 KJIACC

Pa3znen 4. DiekTpoamHamMuka

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuTHl. B3aumoneicTBUEe NOCTOSHHBIX MAarHUTOB. MaruutHoe nosie. BekTop MarHuTHOR
MHAYKIUU. [IpuHOUMIT Cyneprno3uuud MarHWTHBIX Mojed. JluHuu MarHuTtHOW uHAYKuuMH. KaprthHa nuHuN
MarHUTHOM MHAYKLHMH MOJISl HOCTOSHHBIX MarHUTOB.

MaruuTHO€E 1oJie MPOBOJAHUKA C TOKOM. KapThHa JTMHUI MHAYKUWHA MAarHUTHOTO TOJISI JUTMHHOTO MPSIMOTO
MIPOBOJIHMKA M 3aMKHYTOIO KOJIBLIEBOTO IPOBOJHMKA, KaTymKu ¢ TokoM. OmbiT Opcrena. BzaumonelictBue
MPOBOJHUKOB C TOKOM.

Cuiia AMriepa, €€ MOJyJIb M HAallpaBJICHUE.

Cuna Jlopenna, €€ Moysib U HampaByieHue. [IBuKeHUe 3apsHKEHHOM YaCTHUIBI B OJTHOPOJTHOM MarHUTHOM
nosnie. Pabota cunsl JlopeHria.

SIBneHue 31eKTpOMarHuTHOM MHAYKUMHU. [I0TOK BeKTOpa MarHUTHOM MHAYKIMU. DIEKTPOABUKYIIAs CHUIIa
WHIYKIWU. 3aKOH 3JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe snektpuueckoe moje. DIEKTPOABMKYIAs CHIa WHIAYKIIMA B TPOBOJHHMKE, JBIKYIIEMCS
MOCTYIATENbHO B OJHOPOJIHOM MarHUTHOM MOJI€.

[IpaBuio JleHna.

NHIyKTUBHOCTD. SIBJI€HNE CAMOMHAYKIIMH. DJIEKTPOJBUKYIAS CHJIa CAMOMHIYKIUU.

DHeprusi MarHUTHOTO TOJISt KATYIIKU C TOKOM.

DNeKTpOMarHuTHOE MoJIe.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPHUMEHEHHE: MOCTOSHHBIE MAarHUTHI, AJIEKTPOMATrHUTHI,
AJEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO MyYKa MAarHUTHBIM TOJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO MOJISI.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHue NEeKTPOMArHUTHON UHAYKITUH.

[IpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJIBHXKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.

SIBrieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yueHne MarHuTHOTO NOJISL KaTYIIKH C TOKOM.

UccnepoBanue necTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIEHUS 31€KTPOMAarHUTHONM MHIYKIUU.

Pazpea 5. Kosed6anusi 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KOJI€OAHUA

Konebarenpaast cuctrema. CBoOOgHBIE MexaHWYeckue KoseOaHus. ['apmonunueckue xonebanus. [lepuon,
4acToTa, aMIuiuTyaa u ¢asza konebanuid. [IpyXWHHBIH MasTHUK. MaTeMaTHYECKUH MasTHHUK. YpaBHEHUE
rapMOHUYECKUX KojeOanwuii. [IpeBpaienne sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHWS B HJCAIBHOM KOJeOaTelbHOM
KOHTYypeE. AHAJIOIUsI MEXAY MEXaHUYECKUMH U 3JIEKTPOMAarHUTHBIMU Kojiebanusmu. @opmyna TomcoHa. 3akoH
COXPAaHEHHUS SHEPTUU B UJICATBHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxamoIuX KoJjeOaHMSIX. BBIHYXIeHHble MexaHW4Yeckue KojeOaHus. Pe3onaHc.
By aeHHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

Ilepemennbiil Tok. CUHYCOMAIBHBIM IEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOT0 TOKAa. AMIUIUTYIHOE U
JEHCTBYIOLIEE 3HAUEHNUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenada W MOTPEOICHHE AIIEKTPUYECKONW SHEPTrUH. DKOJIOTHYECKHE
PHUCKH PU IPOU3BOJCTBE IEKTPOsHEeprun. KynpTypa nCronb30BaHUs 3JIEKTPOIHEPTUN B TIOBCEIHEBHON KU3HH.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK, TI'E€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOnepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeNbHOM cucTeMbl (IPY>KUHHBIN WM MAaTEMAaTUYECKUN MAsITHHK).

HaGumrotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGimotenue pe3oHanca.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmworpaMMbl  (3aBUCUMOCTH  CHUJIBI TOKa W HANpSOKEHUS OT BPEMEHH) Ui 3JIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3onanc npu nocnenoBaTenbHOM COETUHEHUH PE3UCTOPA, KATYIIKU MHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TUHUU 3IEKTpoIepeaauH.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEpUOAA MaJIbIX KOJIeOaHU Irpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl TPpy3a.

HccnenoBanne nepeMeHHOr0 TOKa B IIETH U3 MOCIIE0BATEIbHO COEAMHEHHBIX KOHIEHCATOpa, KaTyIIKH U
pesucropa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0IHbL

MexaHnueckne BOJIHBI, YCJOBHsA pacrnpocTpaHeHus. llepmon. CkopocTh pacnpoCTpaHEHUs U JJIMHA
BosiHBI. [lonepeunsie u npoaoibHbIE BOJHBL. HTepdepenius u nudpakius MEXaHHYeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJIHBL. YCJIOBHUS M3JIy4E€HHs DJIEKTPOMAarHUTHBIX BOJH. B3aumHas opueHTanus
BekTOpoB E, B, V B anexkTpomarauTHoi BoaHe. CBOMCTBA 3J1€KTPOMAarHUTHBIX BOJIH: OTPAXKEHHE, IPEIOMIICHHE,
nosisspu3anus, audpakuus, naTepdeperus. CKopocTb 3J€KTPOMAarHUTHBIX BOJIH.

[Ikana 3eKTpoMarHuTHHIX BOJIH. [IpMMeHeHHe 2IeKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI pauOCBA3U U TENIEBUACHUS. Paaronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue ycTpoicTBa M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJlbHble MHCTPYMEHTHI, yIbTPa3ByKOBas
JMAarHOCTHKA B TEXHUKE U MEIUIIMHE, pajap, paauonpuéMHIK, TeIeBU30p, aHTeHHa, TesnedoHn, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHHUE MONEPEUHBIX U MPOOIBHBIX BOJIH.

Konebmtonieecs Te10 kKak MICTOYHUK 3BYKa.

Habmtonenue oTpaxeHus 1 MpeToMIeHUS MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHnu U AUPpakiiuid MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenne cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 9aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTpaXKEHHE, MTPeIOMIICHHE, ONspU3anus, JudpaKkius,
uHTEpPEepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsiMmonuHelHOE pacnpocCTpaHEHUE CBETa B OAHOPOIHOM cpene. JIyd cBera.
TodeuHblii HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakeHUH B TIIIOCKOM 3epKaje.

[Ipenomienue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCONIOTHBIM TMoOKa3areib mnpeinomieHus. [lomHoe
BHYTpEHHee oTpaxeHue. [IpenenpHbIi yroi MoJIHOro BHYyTPEHHETO OTPAKEHHUS.



Hucnepcus ceera. CroxkHbINA cocTaB Oenoro ceera. L[Ber.

Cobwuparonue U pacceuBaromue JTUH3BL. ToHkas ynmH3a. DOKYCHOE pACCTOSHHME W OINTHYECKas Ccuja
TOHKOMU JMH3BL. [locTpoeHre n300pakeHNi B COOMPAIOIINX U pacCeUBarOIUX JHH3ax. DopMyIiia TOHKOH JTHH3HI.
VBenuueHue, JaBaeMoe JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas onrtuka. WaTepdepenums cBeta. KorepeHTHbIE WCTOYHUKH. YCIOBHS — HAOJIOICHUS
MaKCHUMyMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus csera. [Judpakunonnas pemérka. YciaoBue HAOMIOACHUS TJIaBHBIX MaKCUMYMOB IIpH
MaJeHUH MOHOXPOMATHUECKOIo CBeTa Ha JUPPAKIIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHHUE: OYKH, Jiyma, QoroamnmnapaT, MPOEKIHOHHbII
amnmapat, MEKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTUKA, TU(PPAKIIMOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpsiMonnHeitHOE pacpocTpaHeHHe, OTPAKEHHUE U MpesloMiieHne cBeTa. OnTudeckue npudopsl.

[TonHoe BHyTpeHHEe oTpaxeHue. Moiens cBeToBOA.

HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

HaGumrotenne naTepdepeHInm cBeTa.

Hab6mronenue nqudpakium cBera.

HaGirotenue pucriepcuu cBera.

[Tonyyenue cnekTpa ¢ HIOMOLIBIO PU3MBI.

[Tosrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIUMOHHON PEIIETKY.

Habmroienue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue nokazaress NpesoMIIeHUs CTEKJIa.

HccnenoBanue cBONCTB N300paXKeHUH B TMH3AX.

Habmonenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['paHnIBI NPUMEHMMOCTH KIIACCUYECKON MeXaHUKH. I1oCcTynaTel cienuaibHON TEOPUH OTHOCHUTEIBHOCTH:
MHBAapUaHTHOCTb MOJYJIsl CKOPOCTH CBETA B BAKyyMe, IPUHIIUII OTHOCUTEIIBHOCTH DWHILTEIHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALLEHUE JITUHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.
CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PEISATUBUCTCKOMN YaCTHUIIbl. DHEPTUs MOKOSI.

Paszpnen 7. KBanToBas puszuka

Tema 1. Dnemenmol K6AHMOGOU ONMUKU

®oronsl. opmyina [1nanka cBs3u s3HEprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC (POTOHA.

OtkpeiTe u uccnenoBanue ¢porodddexra. Onbirel A. I'. CroneroBa. 3akoHsl hoTordpdexTa. YpaBHEHHE
Oiiamrerina st porodrddexra. «KpacHas rpanuna» ¢porosrddexra.

JNaBnenue ceera. Onbitel I1. H. JIeGenena.

XnMuyeckoe IeHCTBHE CBETA.

TexHuueckue ycTpoicTBa U MPaKTHUECKOE MPUMEHEeHHeE: (POTORIIEMEHT, OTOJAaTUUK, COTHEUHas OaTapes,
CBETOJIUO/I.

Jlemoncmpayuu

®dotorhPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gpotosddekra.

CBeToauOI.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mognens aroma Tomcona. OnbiTel Pesepdopna mo paccessHuro o -yactuil. [lmaHerapHas Moaenb aToMa.
IToctynatel bopa. M3nyuenue u nornomeHue (GpOTOHOB IpU IEPEXOAe aToMa C OAHOIO YPOBHS PHEPIUU Ha
npyroil. Buasl cniektpoB. CriekTp ypOBHEH SHEPrUM aTOMa BOJOPO/A.

BonHoBbie cBoiicTBa yacTull. Bonubl ge bpoiinsa. KopnyckynspHO-BOJHOBOM Tyaau3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyUCHHE.



TexHuyeckue ycTpoilcTBa M MpakTHYECKOE MPUMEHEHHUE: CIEKTPaIbHBIA aHamu3 (CIEeKTPOCKOM), Jiasep,
KBaHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

OrnpenenieHne JIMHBI BOJHBI Jla3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITyUYCHHUS.

Jlazep.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Hal6mronenue nuHeRyaToro criekTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JOKA3BIBAIOLIUE CI0KHOCTh CTpoeHUs sapa. OTKpbITHE PagUOAKTUBHOCTU. OIBITHI
Pesepdopna mo ompeneneHUIo coctaBa paauoakTUBHOrO wu3nydenws. CBolictBa anbda-, Oera-, ramMma-
M3IIy4eHUs. BiausiHue paiioaKTUBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTtkpbiTHEe TpoTOHa M HeWTpoHa. Hykionnas monens siapa [eiizenOepra—lBanenko. 3apsa sjpa.
MaccoBoe uncio sapa. M3oromsl.

Anbda-pacnaa. DIEKTPOHHBIN U IO3UTPOHHBIN OeTa-pacnaj. ['amma-usnydenue. 3akoH pagroaKTUBHOTO
pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlepekT maccsl sapa.

Anepuble peakuuu. Jlenenue u CUHTE3 sSAEp.

SAnepupiii  peaktop. Tepmosinepubiii cunres. IIpoGieMbl M NEpPCHEKTUBBI AJEPHONM SHEPIETUKH.
DKOJIOTMYECKHUE aCHEKThI SIACPHON SHEPIreTUKH.

OnemeHTapHble YacTUlibl. OTKPHITHE TO3UTPOHA.

MeTop1 HAONIIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHBIE B3aUMOACHCTBHS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHuueckue ycTpoiicTBa U NPAKTUYECKOE IPUMEHEHHUE: JO3UMETP, Kamepa BuibcoHa, siepHbIil peakTop,
aToMHas bomoOa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue TpekoB yacTull (1o TOTOBBIM (oTorpadusim).

Pa3nes 8. DjieMeHTHI ACTPOHOMUM M ACTPOPU3UKHU

Oranel pa3BUTUA acTpoHOMHUU. [IpHuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAYEHHE ACTPOHOMMH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, INIAHETHI, UX BUJUMOE ABHKECHHUE.

Conneynas cucrtema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk nsHepruu ConHioa u 3BE34. 3BE3ABI, WX OCHOBHBIE
XapakTEepUCTUKU. [[narpaMma «CHEKTpalbHBIN KIACC — CBETUMOCTBY». 3BE3]IbI TTIABHOW IMOCIEI0BATEIBbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb) JUIs 3BE3/ TJIaBHOM IMOCHeA0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHBIE NPEACTABIEHUS O IPOUCXOXKACHUN U 3Boronnu CoslHIa U 3BE311. DTambl KU3HU 3BE3I.

Mueunbii [Iyte — Hama ['amaktuka. [Tonoxxenne um nmwxkenue Cosnna B [Manmakthke. Tumnbl rajakTuk.
Panuoranaktuku u kBazapel. UEpHbIE ABIPHI B A/Ipax rajJakTHK.

Bcenennas. Pacmmmpenne Beenennoil. 3akon Xa606ma. Pas0Oeranue ranaktuk. Teopus bonbiioro B3pbiBa.
PennkroBoe usnyueHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0iaeMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

HaGmoieHnss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIOKECHUH IS
OTpe/ieNIeHUs] TOJOXKEHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi (CeBepHOro
MOJTyIIapust U SIPKUE 3BE3IBL.

Hab6mronenus B reneckon JIynsl, muraner, Maeunoro [TyTu.

O0o0maroniee noBTOpeHUE

Pons ¢du3ukm u acTpoHOMUH B SKOHOMHYECKOM, TEXHOJIOTMYECKOHW, COIMAILHON M ATHYECKOW chepax
JeSITeIbHOCTH YeNOBEeKa, POJIb U MECTO (PM3UKU M aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOH KapTHHE MHUpa, POJIb
¢buzmveckoil Teopun B (HOPMUPOBAHUHU TIPEACTABICHUN O (U3MYECKOW KapTUHE MHpa, MECTO (pu3nyecKoin
KapTUHBI MUpPa B OOIIEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHUN O IPUPOIE.

MesknpeamMeTHble CBSI3H



N3yuenne kypca ¢usuku 6azoBoro ypoBHs B 11 Kiacce OCyIIECTBISIETCS ¢ YYETOM COJIEPIKATECIBHBIX
MEXIPEIMETHBIX CBsI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvle nousamus, CBSI3aHHBIE C U3yYE€HUEM METOJO0B HAyYHOTO MO3HAHUS: SIBJICHUE, HAyYHBIN
dakt, runote3a, pundeckas BeIUYNHA, 3aKOH, TEOPUs, HAOIIOJCHHE, YKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb,
U3MEepEeHHe.

Mamemamuxa: peNIeHHE CHUCTEMBl YpaBHEHHM, TPUTOHOMETpUYECKUE (YHKIMU: CHHYC, KOCHHYC,
TaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIMH HA OCH KOOPAHMHAT,
CJIO)KCHHE BEKTOPOB, ITPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIUH, MPU3HAKH ITO00HS TPEYroJbHUKOB, OMpEACIICHUE
IJIOIIAIN TUIOCKUX GUTYp B 00BEMA TEI.

buonocus: snexTpuyuecKue SBICHUS B KUBOW MPUPOJE, KOJICOATENbHBIC TBIKEHUS B KUBOU MPHUPOJIE,
ONTUYECKUE SIBJICHUS B )KUBOU MPUPOE, AeHCTBHE pauallii Ha KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB W MOJEKYJ, KPUCTAUIMYECKass CTPYKTypa TBEPABIX TEJI, MEXaHU3MBbl
00pa30BaHMs KPUCTATUINYECKON PEIIETKU, CIIEKTPAIbHBIN aHAIN3.

Teoepaghus: MarHUTHBIC TIONFOCA 3€MIIM, 3aJIe)KH MAarHUTHBIX pya, (OTOChEMKA 36MHON MOBEPXHOCTH,
Ipe/icKa3aHue 3eMIICTPSICCHUIA.

Texnonozus: JTUHUU 3JIEKTpONEpead, FeHepaTop NEPEMEHHOTO TOKa, 3JIEKTPOJABUIATENb, MHAYKIIMOHHAS
neyb, pajap, paauonpuéMHIK, TeIEBU30D, aHTeHHa, TeaedoHn, CBU-neub, MPOEKIIMOHHBIN ammapar, BOJIOKOHHAs
ONTHKA, COJIHEYHAs1 OaTapes.

INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS IMPOI'PAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHMUA

OcBoenue yyeOHoro npeamera «DOu3nka» Ha ypoBHE cpeaHero odiiero oopazoBanus (6a30BbIid ypOBEHb)
JNOJDKHO ~ 00€CIeYUTh  JIOCTYDKCHHE  CICAYIONIMX  JIMYHOCTHBIX, METANpPEJAMETHBIX H  TPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB.

JUYHOCTHBIE PE3VYJIBTATBI

JIngHocTHEIE PE3YIbTATEI OCBOCHUA yqe6H0r0 npeamera «Duzukay AOJIKHBI OTpaXaTb T'OTOBHOCTb U
CIMIOCOOHOCTh  OOYYAIOIIUXCS PYKOBOJICTBOBATbCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIMENH JIMYHOCTH,
CUCTEMOI IECHHOCTHBIX OpI/IeHTaHI/II\/’I, IMMO3UTHUBHBIX BHYTPCHHUX y6e)KI[eHPII>i, COOTBECTCTBYIOIIMX TpaJUIIXMOHHBIM
[ICHHOCTSIM POCCHUICKOrO OOIIeCcTBa, PACIIUPEHHE >KU3HEHHOTO OIbITa M OIBITA JESTEILHOCTH B TMPOIECCe
pcanr3an OCHOBHBIX HaHpaBJ’ICHI/II\/’I BOCIHUTATEILHOMN JACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpamIaHCKOrO BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMU OOYYArOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOIO YJIeHa
POCCHICKOTO 00IIECTBA;

IMPUHATHEC TPAAUIIMOHHBIX O6HICLICJ'IOBC‘-I€CKI/IX TYMaHHUCTUYCCKUX U JEMOKPATUUICCKHUX HCHHOCTeﬁ;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpEcax TIpakIaHCKOTO OOIIeCcTBa, y4acTBOBATH B
CaMOYIIpaBIICHHH B 00pa30BaTEIbHOM OpraHU3aIlnH;

yMEHHE B3aMMOJICHCTBOBATh C COIMATbHBIMA HMHCTHTYTAMH B COOTBETCTBHH C HX (YHKIHIMH H
Ha3HAYEHUEM;

TOTOBHOCTH K TYMaHHTAPHOM U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHUSI:

cOPMHUPOBAHHOCTH POCCUICKON TPAXKTAHCKON HACHTHYHOCTH, TATPHOTH3MA,;

HEHHOCTHOC OTHOHMICHUC K IOCYAapCTBCHHBIM CHUMBOJIAM, JOCTUKCHHUAM pOCCI/II\/’ICKI/IX y‘-IéHI)IX B O6HaCTH
(HU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

cOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TIOBEICHHS;

CHOCO6HOCTB OLCHUBATh CUTYallMIO W IPUHUMATHh OCO3HAHHBIC PCIICHHA, OPUCHTUPYACh Ha MOPAJIbHO-
HpPaBCTBEHHBIC HOPMBI U [IEHHOCTH, B TOM YHCIIE B CATEILHOCTH YIEHOTO;

OCO3HaHHeE JINYHOTO BKJIaa B IIOCTPOEHHE YCTONUHUBOTIO OYIyIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

ACTETHYECKOE OTHOIIEHHE K MHUPY, BKIIOYas 3CTETHKY HAydHOTO TBOPYECTBA, MPUCYIIETO (DU3HUCCKON
HayKe;

5) Tpy10BOr0 BOCIIMTAHUS



MHTEpEC K Pa3uuHbIM cdepaM MpodecCHOHATBHOM AeSTEIbHOCTH, B TOM YUCIIE CBSI3aHHBIM C (DM3UKON U
TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccuu M pearr30BHIBATh COOCTBEHHBIC
’KM3HEHHBIC TUIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHMIO B 00JacTH (PU3MKU Ha MPOTSHKEHUH BCEH
KU3HU;

6) 9KO0JIOrNY€ECKOT0 BOCTIUTAHHUS:

COPMHUPOBAHHOCTh HKOJOTUYECKON KYIBTYPHI, OCO3HAHHE IJIO0ANBHOIO XapakTepa AKOJOTMYECKUX
npooem;

IUTAHUPOBAHKE U OCYIIECTBIICHUE ICHCTBUI B OKPY’KAIOIIEH cpelie Ha OCHOBE 3HAHUS LeIel YCTOHYUBOTO
Pa3BUTHSI YETIOBEYECTBA;

pacIMpeHue OmbITa ACATEIFHOCTH YKOJOIMYECKON HAIpaBICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHWN IO
¢busuke;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI (PH3MUECKON
HaYKH;

OCO3HAHME IIEHHOCTH HAYYHOH NeSTENbHOCTH, TOTOBHOCTh B IMpoIecce M3ydeHUs (PU3UKH OCYILECTBIIATH
MPOEKTHYIO M UCCIIEIOBATENLCKYIO IEATEILHOCTh MHIMBHYAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIE YHHBeEPCAJIbHbIE YUeOHbIe AeCTBUS
Ba3oBble Jlornueckue geicTBUs:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIH3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEIEIATH LEH ICSITSIIbHOCTH, 33]1aBaTh MApaMETPhl U KPUTEPUU UX JTOCTUKEHUS,

BBISIBJISITH 3AKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;

pa3pabarhiBaTh IUTAH pPEIICHUS MPOOJIEMBI ¢ YYETOM aHAIHM3a UMCIONIMXCS MATEePHAIBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEILHOCTh, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB IEJSM, OIEHUBATh PUCKHU
MOCJIE/ICTBUI 1€ATEIbHOCTH;

KOOPJAMHHUPOBATH W BBHINOJHATH Pa0OTy B YCIOBHUAX PEATBHOTO, BUPTYAJIbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOJICICTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

basoBble ucciienoBare/ibCKie AeHCTBUA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHATUSIMU U METOJIaMU (DU3UYECKON HAYKU;

BIIAJIETh HaBBIKAMH y4€OHO-UCCIIEJIOBATEILCKOM W TMPOEKTHOW JEATENHbHOCTH B 00MacTH (PHU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB pelleHus 3aaad (PU3nYecKoro
coJiepKaHusl, IPUMEHEHUIO Pa3JIMYHBIX METO/I0B [TO3HAHMS;

BJIQJIETh BUJAMU JICSITEIIBHOCTU TIO MOJTYYEHUI0 HOBOTO 3HAHMSI, €M0 MHTEPIPETAINH, TPE0OpPa30BAHUIO U
MPUMEHEHHUIO B PA3NIMYHBIX YUEOHBIX CHUTYallMsAX, B TOM YHCJE MPH CO3AaHUU y4EOHBIX MPOEKTOB B 00JIACTH
bu3uky;

BBISIBJIATh TPUYUHHO-CJIEICTBEHHBIEC CBS3M U AKTYalIM3UPOBATH 33]1a4y, BbIJIBUTATh TUIIOTE3Y €€ pelIeHus,
HaxOJIUTh apPTrYMEHTHI I IOKa3aTeJIbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh TapaMeTPhl M KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TMOJYYEHHbIE B XOJI€ PEIICHUS 3a/ladyd pe3yibTaThl, KPUTHYECKH OLICHUBATh HUX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/layll B 00pa30BaTENbHOMN JEATEIBHOCTH, B TOM YHCIE MPHU
U3Y4YEHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIIUsM, OI[EHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh NIEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATETLHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUSI;

CTaBUTH MPOOIEMBI U 3aa4H, TOMYCKAIOIINE AThTePHATUBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BIIA/ICTh HABBIKAMHU IMOYYCHHUS HHPOPMAIUN (PU3HUECKOTO COJEPKaHUS U3 UCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITENTLHO OCYIIECTBIISTH IMOUCK, aHAJIN3, CUCTEMATU3AIMI0 U UHTEPIpETaIi0 HHPOPMAIIUN Pa3TUIHbBIX
BUJIOB B (DOPM TpeicTaBIeHUS,

OLICHUBATh JOCTOBEPHOCTH HHPOPMAIIHH;



UCIOJIB30BaTh CPEACTBA HHGPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTMA B  PEHICHUH
KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX )41 OpFaHI/I?)aL[I/IOHHBIX 3a4a4 C COGHIO[[GHI/IGM Tpe60BaHHI>i 3pFOHOMI/IKI/I,
TEXHUKH OE30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHHS, TIPABOBBIX M ATHUYECKUX HOPM, HOPM HH()OPMAIIHOHHOMN
0E30IMaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COAEPKAaHUS B pa3IMUHbIX (popMaTax ¢ yuéTOM HazHAuCHHUS HH()OPMAIMH
U 1IETICBOM ayAUTOPUH, BEIOUPAst ONTUMANIbHYIO (hOpMY MIPEICTABICHHS U BU3YaTH3aIHH.

KoMmyHukaTHBHBIC yHHBepcaibHbIe y4eOHbIe 1eHCTBHUS:

OCYILLECTBIIATh OOLEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIMKTHI;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPE/ICTB;

MOHUMATh U UCITIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW M MHIUBHUIYaJIbHON paboTHI;

BbIOMpPATh TEMAaTUKy U METOJbl COBMECTHBIX NEHCTBHH C Yy4ETOM OOLIMX HMHTEPECOB U BO3MOXKHOCTEH
K@K Or0 YWICHA KOJIJICKTUBA;

IIPUHUMATh LEJIH COBMECTHOM [EATENbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH ACUCTBUS IO €€
JTOCTIDKEHHUIO: COCTABJIATH IUIAH ACWCTBHUM, pacnpeiessTh poid ¢ y4€TOM MHEHHUH YYaCTHHKOB, OOCYKIAaTb
pe3yJabTaThl COBMECTHON pabOThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAaJa M KaXJOr0 Y4YaCTHHUKAa KOMAaHIbl B OOLIMI pe3ynpTaT M0
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaJiaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIECH C NO3WLHUHA HOBU3HBI, OPUIMHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYHIECTBJIATh IIO3UTUBHOE CTPATErMYECKOE ITOBEICHNUE B PA3JIMYHBIX CUTYALUAX, IIPOSIBISATH TBOPYECTBO
U BOOOpakeHHe, ObITh HHUIIMATUBHBIM.

PeryisitTuBHbIe YHHBepCaJbHbIC y4eOHbIC el CTBUS
Camoopranuzanmusi:

CaMOCTOSITEJIbHO OCYILECTBIISATh I103HABATEIbHYIO JAEATENbHOCTh B 00JaCTH (U3UKU M aCTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (DOPMYJIHPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEIICHUs PAcUYETHBIX M KAaYECTBEHHBIX 3a]ad, IUIAH BBIIIOJHEHUS
MPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKHM y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M IMPOSBICHUIO APYIUIUH B 007aCTH (PU3UKH, IMOCTOSIHHO IMOBBIIIATH
CBOM 00pazoBaTeNbHbIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEIAM;

BJIQJIETh HABBIKAMU II03HABATEIbHOM pediIeKcuu Kak OCO3HAHMS COBEpIIAEMBbIX JIEHCTBUH U
MBICIUTENBHBIX [TPOLIECCOB, X PE3YNbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peJIeKCUU /ISl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELIEHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEILIECHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB AEITEIbHOCTH;

MPUHUMATD ce0s, TOHUMAsi CBOM HEAOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNbTaTOB AEITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mponecce mocTukKeHHs] JTMYHOCTHBIX PE3Yy/IbTaTOB OCBOEHHS IMPOrpaMMbl MO (u3MKe ISl ypOBHS
cpeaHero oOmero oOpa3oBaHUs Yy OOyYaroIMXCS COBEPIICHCTBYETCS SMOLMOHAJIBHBIA  MHTEIJICKT,
Iperoararonuii copMUpOBaHHOCTE!

CaMOCO3HaHUS, BKIIIOYAIOIEr0 CIIOCOOHOCTh TOHMUMAaTh CBOE HMOIMOHAIBHOE COCTOSIHUE, BUIETH
HaIpaBJICHUS Pa3BUTHS COOCTBEHHON AMOITMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ceO€;

CaMOpPETYJIMPOBaHMs, BKIIIOUYAIOLIETO CAaMOKOHTPOJIb, YMEHHE NIPUHMMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOLMOHAIBHBIM M3MEHEHHUSM U IpPOSBIATH THOKOCTb, OBITH
OTKPBITBIM HOBOMY;



BHYTPEHHEH MOTHBAIlMM, BKIIOYAIONICH CTpEMJIEHHE K MJOCTI)KEHHIO LEIM M YCHEXy, ONTHMH3M,
MHUIMATUBHOCTh, YMEHUE JICHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

IMIIATHH, BKIIOYAIONIEH CIOCOOHOCTH MOHUMATh AMOIIMOHAIBHOE COCTOSHUE JPYTHX, YIUTHIBATh €r0 MpU
OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYYBCTBUIO U CONIEPEKUBAHUIO;

COIMAJbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh BBICTPaMBaTh OTHOWICHUS C JPYTUMH JIFOJBMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3perarb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 10 kJiacce mpeaMeTHBIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa)KaTb
C(OPMHUPOBAHHOCTD Y O0YUAIOIUXCS YMEHUI:

JEeMOHCTPHPOBATH HAa MPUMEPaX PoJib U MecTO (prU3HuKH B (POPMUPOBAHNH COBPEMEHHOM HayYHON KapTHUHBI
MHDA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTUM, B TPAKTUYECKOMN NEATEIbHOCTH JIFOCH;

YYUTBIBATh TPAHUIBl MPUMEHEHHS HW3YYCHHBIX (U3UYECKUX MOJENCH: MaTepualibHas TOYKa,
MHepLUalbHas cucTeMa orcuéra, abCONIOTHO TBEPAOE TeJI0, WICaNbHBIM ra3, MOJAEIM CTPOCHHUS Ta30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN IIEKTPUUESCKHIA 3apsi/i IPU PELICHUU (PU3UYECKUX 3a]1a4;

pacrio3HaBaTh (U3UYECKUE SBICHMUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 33aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUUECKOM  TEOpUM CTPOEHMSI BEIIECTBA U JJIEKTPOAUMHAMMKH: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE NBUKEHUE, CBOOOIHOE Na/ieHUE Tell, IABMKEHHE N0 OKPY>KHOCTH, HHEpLUS,
B3auMojieiicTBue Tei, auddys3us, OpOyYHOBCKOE ABIIKEHHE, CTPOSHHE >KUIKOCTEH W TBEPIBIX TEJ, M3MEHEHUE
o0bEMa Tel IpU HarpeBaHUM (OXJIAXKJEHHM), TEIJIOBOE pPaBHOBECHE, MCIApEHHE, KOHAEHCAlMs, IJIaBJIECHUE,
KpUCTAJIJIN3alUsl, KUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBILICHUE JABJICHMS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBSI3b MEXJY MapaMeTpaMU COCTOSIHMS ra3a B M30IpoLeccax, 2JEKTpU3auus Tejl, B3auMOJECHCTBUE
3aps0B;

ONUCBHIBaTh MEXAHUUYECKOE JABIKEHHE, UCMONb3ysd (U3NYECKUE BEJIWYMHBL KOOpJAMHATA, IIyTh,
HepeMelleHe, CKOPOCTh, YCKOPEHUE, Macca Teja, CUIa, UMITYJIbC Tella, KHHETUYECKasl SHEPrHsl, MOTEHIallbHAas
SHEprus, MexaHuyeckas paboTa, MeXaHU4eCcKasi MOIHOCTh; MIPU ONMCAHUU IPABUIBHO TPAKTOBATh (PU3HUECKUI
CMBICJ HCHOJb3YEMbIX BEIMYUH, UX OOO3HAUEHUS W €AUHMIIBI, HAXOAUTh (POPMYJbI, CBA3BIBAIOIINE JaHHYIO
(bU3NYECKyI0 BETMUNHY C IPYTMMHU BEIMYMHAMU;

OIHCHIBAaTh U3YUEHHBIE TEIJIOBbIE CBOMCTBA TEJ U TEIUIOBBIE SBJICHUS, UCHIOIb3Ys (U3NUECKNE BETUUYHUHBIL:
JABJICHUE Tas3a, TEMIlepaTypa, CpENHAs KUHETHUYeCKas JHEPrusl XaOTHYECKOro JBUKECHHMS MOJIEKYJI,
CpEIHEKBaapaTUYHasi CKOPOCTb MOJIEKYN, KOJMYECTBO TEIUIOThl, BHYTPEHHsA »JHeprus, paboTa Trasa,
KO3 QHUIMEHT MOJIE3HOTO JAEHCTBHSI TEIJIOBOTO JIBUTATEINS; IPU ONMMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJ HMCHOJIb3YEMbIX BEIMYUH, UX OOO3HAUEHUS U €AUHMIIBI, HAXOAUTh (POPMYJbI, CBA3BIBAIOIINE JaHHYIO
(U3NYECKYI0 BETMUHUHY C APYTUMU BEITUUMHAM;

ONMCHIBATh M3yYEHHBIE JJIEKTPUYECKHE CBOICTBA BELIECTBA U D3JIEKTPUUECKHUE SIBICHUS (IIPOLIECCHI),
UCHONb3ysd (U3NYECKHE BEIMYMHBL: AJIEKTPUUECKUM 3apsijl, SJEKTpUYEcKOoe I10Jie, HANpsHKEHHOCTb MOJI,
MOTEHIIMAJ, Pa3HOCTh MMOTEHIIMAJIOB; IIPU OMMCAHUU MPABHIIBHO TPAKTOBATH (PU3NUYECKHUI CMBICT UCIOIB3YEMBIX
BEJIMYMH, UX 0003HAUCHMS M €WHUIIBI; YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOILINE TAaHHYIO (PU3HUECKYIO BETUUHUHY C
JIPYTUMHU BEJTMYUHAMU;

aHAJM3UPOBaATh (PU3MUYECKUE MPOLECCHl U ABICHMS, UCTIONb3Yys (PU3NUECKHE 3aKOHBI U MPUHIIMIIBL 3aKOH
BcemupHoro Ttarorenus, |, Il u Il 3axonsl HpioTOHa, 3aKOH coXpaHEHHs] MEXaHUYECKOW HSHEPTUuu, 3aKOH
COXPAaHEHHUs UMITYJIbCa, IPUHIUI CYNEPIO3ULIUN CHUJI, IPUHIUI PaBHONPAaBUs MHEPLMAIBHBIX CUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETHUECKYIO TEOPHIO CTPOEHHUS BEIIECTBA, I'a30Bble 3aKOHBI, CBSI3b CPEIHEH KUHETHUECKOMH
SHEPI'UU TEIJIOBOTO JBMXKEHUS MOJIEKYJ C aOCONIOTHOM TeMIepaTypoil, IepBblii 3aKOH TEPMOJANHAMHKH, 3aKOH
COXPaHEHHMs IEKTPUUECKOro 3apsjia, 3akoH KysoHa, Mpu 3TOM pa3ianyaTh CIOBECHYI (OPMYIMPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BBIPAKEHHUE U YCIIOBHS (IpaHHIIbI, 00JacTH) MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPHUHIMIBI JEHCTBUS MalIMH, IPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3inyaTh
yCJIOBHUS UX OE€30MAaCHOT0 MCIIOJIB30BaHNS B TOBCEAHEBHOM KU3HH,

BBITMIOJHATh SKCIIEPUMEHTHI MO HMCCIEAOBAHUI0 (U3NYECKUX SIBICHHM M MPOLECCOB C HCHOJIb30BAaHUEM
OpSMBIX U KOCBEHHBIX H3MEpEHUH, Hpu 3TOM (GOpMYIHpOBaTh MpobieMy/3aiady U THUIIOTE3Y Y4eOHOTo
HKCIEPUMEHTA, COOMPATh YCTAHOBKY M3 IPEJIOKEHHOIO 000pYNOBaHMS, MPOBOAUTH OMNBIT U (HOPMYIHPOBATH
BBIBO/JIbI;

OCYLIECTBIIATh IMpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEJIWYMH, INPU 3STOM BBIOHMPATH
ONITUMAJIBHBIN CIIOCOO U3MEPEHHUS M HCIIONB30BaTh U3BECTHBIE METO/IbI OIICHKH MOTPEIIHOCTEN N3MEPEHHIA;



UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NUECKUMHU BEIMYMHAMHU C HMCIIOJIb30BAaHHEM INPSAMBIX U3MEPEHUIl,
IpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATh PE3YJIbTAThl MOJTYYEHHOW 3aBUCHMOCTH (PHU3UUYECKUX
BEJIMYMH B BUJIE TaOJIUI U TpaHKOB, AETIaTh BEIBOJBI 110 PE3YJIbTATAM UCCIIEA0BAHMS;

cobmoaTh mpaBwia O€30MacHOTO TpyJda INpU TPOBEIEHHUHM MCCIEJOBAaHUN B paMKax ydueOHOro
HKCIEPUMEHTA, Y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON JEATEIbHOCTH C HUCHOJIb30BAaHUEM H3MEPUTENIBHBIX
YCTPOHCTB U J1a00paToOpHOTo 000PYIOBAHNUS;

pemaTh pacu€THbIC 3aJ]aui C SIBHO 33JaHHON (PU3MYECKOM MOJIENbIO, UCIOJb3Ys (PU3NYECKUE 3aKOHBI U
NPUHIUIBI, HAa OCHOBE aHaIW3a YCIOBHUA 33/Ja4d BHIOMpPATh (DU3MUYECKYIO MOJAEIb, BBIACIATH (pU3HUecKue
BEIMYMHBI U (HOpMyJibl, HEOOXoauMble Al €€ pEeLIeHUs, MPOBOAUTH PAcy€Thl M OLIEHUBATh PEAbHOCTh
MOJTyYEHHOTO 3HaYCHHS (PU3NIECKON BETMUHHBL;

pelaTh KaueCTBEHHBIE 3aJjaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUUBYIO LEMOYKY PACCYKACHUH C
OIOPOi HA U3YYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBICHUS;

UCIOJIb30BaTh IPU PELICHUU Y4E€OHBIX 3a/la4 COBPEMEHHbIE MH(OPMAIIMOHHbIE TEXHOIOTUU JAJIS TTOUCKa,
CTPYKTYpUPOBaHUs, HMHTEPIPETAlMd U MPEACTAaBICHUA Y4YeOHOH W Hay4yHO-NOMYJISIpHOH HWHoOpManuy,
MIOJIyYEHHOM U3 pa3InYHbIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH NOIy4aeMyto HH(POpMALHIO;

NPUBOANUTH TPHUMEPHl BKJIAaJa POCCHMCKHX M 3apyOekHBIX YYEHBIX-(QU3UKOB B DPAa3BUTHE HAYKH,
00BSICHEHHUE MTPOLIECCOB OKPYKAIOILEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BAaTh TEOPETHMYECKHE 3HaHUS 10 (U3MKEe B TOBCEAHEBHOW JKU3HU [UIsl OOecreyeHus
0e30macHOCTH IpU OOpaIleHuu ¢ NpubopaMH U TEXHUYECKUMM YCTPONCTBAMH, JUISI COXPAHEHUS 3/10pOBbS U
COOJIIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEICHHUS B OKPYKAIOIIEH cperie;

paboTaTh B TpYIIE C BHIIOJIHEHUEM pa3IM4YHBIX COLMAIbHBIX POJIEH, IJIAHUPOBATh PAabOTy IPYIIIbI,
palMOHAJIbHO pacHpelesiaTh O0s3aHHOCTH U IUJIAHUPOBATh JAESITEIbHOCTb B HECTAHJAPTHBIX CUTYyalUsX,
aJIeKBAaTHO OLIEHUBATh BKJIAJ] K&KIOI0 U3 YYaCTHUKOB I'PYIIIIbI B PELICHUE PacCMaTpUBaeMOil IPOOIIEMBI.

K xonumy oOyuenuss B 11 kiacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJKHBI OTPa)kaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

JIeMOHCTPHPOBATH HAa MPUMEPaX PoJib U MecTO (pU3uKH B (OPMUPOBAHNH COBPEMEHHOM HayYHON KapTHUHBI
MUpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKON NEeSTEIbHOCTH JIOAEH, LIETOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBaTh T'PaHMIIbI IPUMEHEHUSI U3YYEHHBIX (PU3MUYECKHX MOJENEN: TOUCUHBIM 3JEeKTpUYeCKUi 3aps,
Jy4 CBETa, TOYEYHBIH HCTOYHUK CBETA, AJ€pHAas MOJENb aroMa, HYKJIOHHAas MOJEIb aTOMHOIO sJpa IMpHU
peneHnH (PU3NYECKHX 3a/1a4;

pacrno3HaBaTh (U3UYECKUE SIBJICHUS (TIPOIECCHI) U OOBSICHATh UX Ha OCHOBE 3aKOHOB AJIEKTPOJUHAMUKU U
KBAHTOBOM (DU3UKHU: DJIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEHCTBHS
TOKa, B3aMMOJIEWCTBHE MarHUTOB, 3JIEKTPOMarHuTHas MHAYKINS, JeMCTBE MarHUTHOTO MOJIS Ha MPOBOJHUK C
TOKOM M JABIKYILIMICS 3apsill, 3JEKTPOMarHuTHbIE KojeOaHWs M BOJHBI, NPSIMOJMHEHHOE paclpocTpaHeHHe
CBETa, OTpa)X€HHWe, IpesioMJIeHHne, HHTepdepeHuns, AUPpakuus U MOJsSpU3alus CBeTa, JUCIEpCUsi CBETa,
¢doroanexTpuueckuit 3pdext (hoTorddexT), cBeToBOE NaBlieHHe, BOSHUKHOBEHHE JIMHEHYATOro CIEKTpa aroMa
BOJIOPO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAs paJMOAKTUBHOCTb;

OIMCHIBATh M3YYEHHBIE CBOMCTBA BellleCTBa (3JEKTPUUYECKHE, MATHUTHBIE, ONTHYECKHE, DIEKTPUUECKYIO
MPOBOAMMOCTh PA3JIMYHBIX CpeA) U DJIEKTPOMArHUTHBIE SIBJICHUS (MPOLIECCHI), HCHOIb3Ys (U3NYECKUE
BEJIMYMHBIL: AIEKTPUYECKUI 3apsijl, cuja TOKa, dJEKTPUUYECKOE HANPSDKEHUE, DIIEKTPUYECKOE CONPOTHBIICHUE,
Pa3HOCTh MOTEHIMANIOB, 3JEKTPOABMXKYIIasi Cuila, padoTa TOKa, MHIYKIUS MarHUTHOTO MOJs, cuia Amrepa,
cwia JlopeHna, MHAYKTUBHOCTh KaTYIIKH, YHEPTUS JIEKTPUUECKOTO U MAarHUTHOTO TOJIEH, MEpUO] M 4acToTa
KojeOaHuil B KoJjeOaTelbHOM KOHTYpE, 3apsii U Cuja TOKa B MPOIECCe FapMOHUYECKHX AJIEKTPOMAarHUTHBIX
KonebaHui, (PoKycHOe pacCTOsSHHME M ONTHYECKas Cujla JIMH3BI, I[PH ONHUCAHMM NPABWIBHO TPAKTOBAThH
(Gu3NyecKUif CMBICII HCIIOJIb3YEMbIX BEJIWYMH, HMX OOO3HAYeHWS W E€IUHMIbI, YyKa3blBaThb (HOPMYIIbI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NUECKYIO BETUUMHY C IPYTMMHU BEIMYMHAMU;

OIMCHIBAaTh W3YYCHHbIE KBAHTOBBIE SIBJICHUS U IMPOIIECCHI, UCHOIb3Ys (PU3NUYECKHE BEJIMYUHBL: CKOPOCTb
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPrUs M UMIYJbC (POTOHA, MEPHOJ Molypacnaja,
SHEpPrusl CBSA3M AaTOMHBIX sIIep, MPU OINUCAHUHU MPABUIBHO TPAKTOBATh (PU3MUECKHM CMBICI HCIOJIB3YEMBIX
BEJIMYMH, UX 0003HAUEHUS M €IMHUIIbI, YKa3bIBaTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUUHY C
JAPYTUMH BEJIMYUHAMHU, BBIYUCIIATH 3HAUCHUE (PU3NUECKOM BETMUUHBL;

aHAJM3UPOBATh (PU3MUECKUE MPOLECCH U SABJICHHS, UCTIONb3Yys (PU3NYECKHE 3aKOHBI U MPUHIIMIIBL: 3aKOH
Owma, 3aKOHBI TIOCJIEOBATENIBHOTO U MapajIeIbHOTO0 COEIUHEHUs IPOBOJIHUKOB, 3aKoH J[xoynsa—JleHna, 3akoH
JIEKTPOMAarHUTHOM MHIYKIUH, 3aKOH IPSMOJIMHENHOTO pPAaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAaKEHUS CBETA,
3aKOHBI IPEJIOMJIEHUS CBETa, ypaBHeHHe OWHIITeHHa Ui (HoTod(PPeKTa, 3aKOH COXPAHEHUs] SHEPIHH, 3aKOH



COXPAaHEHHUS HMITYJIbCa, 3aKOH COXPAaHEHHUS SJIEKTPUUYECKOTO 3apsia, 3aKOH COXPAaHEHHUsS MAacCOBOr0 4HCIa,
noctynarel bopa, 3aK0H paguoakKTHBHOTO pacmaia, Mpy dTOM Pa3IndaTh CIIOBECHYIO (JOPMYITHUPOBKY 3aKOHA, €r0
MaTeMaTUYeCKOe BBIPAXKEHHUE M YCIOBHS (TPAaHHUIIbI, 00IaCTH ) MPUMEHUMOCTH;

OTIpE/ICIISATh HAIMPABJICHWE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJIsS MPOBOJHUKA C TOKOM, CHJIBI AMIiepa U
cunel JIopeHia;

CTPOUTH U OMHUCHIBATH N300paKEHHE, CO3/1aBaEMOE TUIOCKUM 3€PKajiOM, TOHKOW JIMH30M;

BBITIOJHATh SKCIIEPUMEHTHI MO HMCCIEAOBAHUI0 (U3UYECKUX SIBICHUM M MPOLECCOB C HCMHOJIb30BAaHUEM
NPSIMBIX W KOCBEHHBIX HM3MEpPEHUH: MpH ATOM (PopMynIupoBaTh MpoOiieMy/3agady W TUIOTE3Y Y4eOHOTO
JKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000pYyI0BaHUS, MPOBOAUTH OMBIT U (POPMYIUPOBATH
BEIBO/IBI;

OCYIIECTBIISITh MpSAMbIE U KOCBEHHbIE U3MEpeHMs (PU3UYECKHX BEJIMYUH, IPU OSTOM BbIOHpATh
ONTUMAJIBFHBINA CLIOCOO M3MEPEHUS M HCIIOJIb30BATh U3BECTHHIE METO/IBI OLIEHKH MOTPEIIHOCTEH N3MEPEHUH;

UCCIIEIOBATh 3aBUCUMOCTU (DU3MUECKUX BEJIMYMH C HCIOJIb30BAHHEM NPAMBIX H3MEpPEHUM: MpU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, PUKCHPOBATH PE3yIbTAThI MOJIYICHHON 3aBUCUMOCTH (DU3MUECKHUX BEITHYUH B BUJE
Tabnui u rpaduKoB, AeTaTh BHIBOABI IO Pe3yJbTaTaM HCCIIeI0BaAHUS;

coOmogaTh mpaBwia O€30MacHOTO TpyJda NpU NPOBEIEHUM HCCIEJOBAHUNH B pPaMKax y4eOHOTro
AKCIIEPUMEHTa, y4eOHO-UCCIIEIOBATEIBCKONM U MPOEKTHON NEATENbHOCTH C HCIOJIb30BAHUEM H3MEPUTEIbHBIX
YCTPOMCTB U TAOOPATOPHOTO 0OOPYI0BAHMUS;

pemars pacu€THbBIE 33a4M C SBHO 33/IaHHOM (PM3MUECKON MOJENBIO, UCIIONb3Yys (DU3HUECKHUE 3aKOHBI U
MPUHIIMITEI, HA OCHOBE aHAJM3a YCIOBHUS 3a/Ja4d BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATH (PUINUCCKUE
BEJIMYMUHBI U (QOpPMYJbl, HEOOXOAUMBIE JUIsi €€ pelleHUs, NPOBOAUTH PacuéThl U OICHHBATh PEATbHOCTh
MOJIYYEHHOTO 3HAYCHUS (DU3UUECKON BEIIMUUHBL,

peliaTh KauyecTBEHHBIC 3aJauM: BBICTPAWBATH JIOTUYECKH HETPOTHBOPEUUBYIO IIETIOYKY PACCYKACHHM C
OIIOPO¥ Ha M3yYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUCCKUE SBIICHUS;

UCIIOJIb30BaTh MPH PEIICHUH Y4eOHBIX 33/1a4 COBpEeMEHHbIe MH()OPMALMOHHBIE TEXHOJIOTHU ISl TIOMCKA,
CTPYKTYpUPOBAHHUS, HHTCPIPETAMA M TPEJACTABICHUS Y4eOHOH W HAYYHO-TIOMYJISIpHOH wuHMOpMamnmu,
MOJIYYEHHOM U3 pa3UYHbIX HCTOYHUKOB, KDUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

OOBSICHSTh MPUHITUITBI ICHCTBUS MAIWH, TPUOOPOB M TEXHUUYECKUX YCTPOWCTB, pa3inyaTh YCIOBUS HUX
0€30MacHOT0 MCIOIH30BAHMS B TOBCEAHEBHOW KHU3HU;

MPUBOJIUTL TPUMEPHI BKJIAJa POCCHHCKUX M 3apyOS)KHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;

WCIIOJIb30BAaTh TEOPETHUYECKHE 3HAHUS 10 (U3WKE B TIOBCEAHCBHOW JKWU3HHM JUIS OOCCICUCHHS
0€30MacHOCTH TPH OOpallleHnH ¢ TpUOOpaMy U TEXHUYECKHUMH YCTPOMCTBAMH, Ui COXPaHEHHs 3J10pPOBbS U
COOITIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEICHHUS B OKPYKAIOIIEH cpere;

paboTaTh B TPYIIE C BHIMOJHEHUEM PA3IUYHBIX COLUMANBHBIX POJIeH, TUIAHUPOBATh PabOTy TPYIIIBL,
paIMoOHAIBFHO PaACHpPENeNIATh OO0S3aHHOCTH W IUIAHUPOBATH JCATCILHOCTh B HECTAHJAPTHBIX CHTYAIIHSIX,
a/IeKBAaTHO OIICHUBATh BKJIA]] KaXJIOTO U3 YUACTHUKOB TPYIIIBI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI.



10 KUIACC

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

Ne i/

TEMATHYECKOE IINTAHUPOBAHHME

KoauuecTBO 4acoB

Bcero

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

1.1 duzuka n MCTOAbI HAYYHOT'O ITIO3HAHUA

Uroro no pazneny
Paznen 2. MEXAHUKA

2.1 Kunematuka
2.2 Hunamuka
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE

Hroro no pazneny

2
2

6 1
18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOM

3.1
TEOpUn
3.2 OCHOBBI TEPMOTMHAMHKH
33 ArperaTHbie COCTOSIHUS BELIECTBA.

da30BbIe IEPEXOIBI
Hroro no pazneny
Paznean 4. JJIEKTPOINHAMUKA

4.1 DJIEKTPOCTATHKA

ITocTostHHBIN dIEKTpUYECKUN TOK. TOKHU B
pa3IMYHBIX Cpelax

4.2

Hroro no pazneny
PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME

9

10 1

24

10

12 1
22

68 3

KonTpoabubie IlpakTuuyeckue
padoThI padoTshI

DJIEeKTPOHHbBIE
(undposBbie)
o0pa3oBaTe/ibHbIE

pecypchbl

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

bubmnoreka IIOK
https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
bubmnoreka IIOK
https://m.edsoo.ru/7f41bf72

bu6anoreka LIOK
https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
https://m.edsoo.ru/7f41bf72
bu6anoreka LIOK
https://m.edsoo.ru/7f41bf72

but6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

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

TEMATHYECKOE IINTAHUPOBAHHME
11 KJIACC

KoauuecTBO 4acoB
HaumenoBanue pa3xejioB 1 TEM

Ne o/ — Beero KonTposabubie MpakTHyeckue
padoTsI padoThbI
Pazpen 1. JIEKTPOAUHAMUKA
11 E/ig}l}{f;;fe nosie. DJEeKTPOMarHuTHas 11 1 3
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHndecKre U 3JICKTPOMarHUTHEBIE 9 1
KoJieOaHus
29 MexaHuuyeckue U 3JeKTPOMarHuTHHIE 5 1
BOJTHBI
2.3 Orntuka 10 3
Htoro no pazneny 24
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OcHOBBI cIeIMANTEHON TeOpUHr 4 1
OTHOCHUTEIIEHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThI KBAHTOBOW ONTHKU 6
4.2 Crpoenne atoma 4
4.3 ATOMHOE PO 5
Uroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOD®U3UKHA
5.1 DeMeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU 7 1
Hroro no pazneny 7
Pa3nen 6. OGOBIIAIOUIEE TIOBTOPEHUE
6.1 O06o06aroree MOBTOPEHUE 4
Hroro no pazneny 4
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 68 4 7

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/ibHbIE pecypChl

Bu6nuoreka I1OK https://m.edsoo.ru/7f41c97¢c

bubnuoreka ITOK https://m.edsoo.ru/7f41c97¢

bubmunoreka IJOK https://m.edsoo.ru/7f41c97¢c

bubnunoreka ITOK https://m.edsoo.ru/7f41c97¢

bubnunoreka IJOK https://m.edsoo.ru/7f41c97¢c

Bu6nuorexa I{OK https://m.edsoo.ru/7f41c97c
bubnuoreka IIOK https://m.edsoo.ru/7f41c97¢c
bubnuoreka IIOK https://m.edsoo.ru/7f41c97¢c

Bbubimoreka I1OK https://m.edsoo.ru/7f41c97¢c

Bbubimoreka ITOK https://m.edsoo.ru/7f41c97¢c



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

ITOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kouun4yecTBo yacos
Ne Tema ypoka Ko(:; - c(I)I Aara
/i Beero POJIbHBIE paKTH4YeCcKHe W3y deHHS
padoThI padoThI
1 ®usuka — Hayka o npupone. Hayunsie MeToasl 1
IIO3HAHMS OKPYKAIOILIEr0 MUPa
Poine 1 MecTo ¢pu3uKu B OpMHUPOBAHUHU
2 COBPEMEHHOM Hay4YHOI KapTUHBI MHUpA, B 1
IPAKTUYECKON AESITEIbHOCTH JIIOIEH
Mexanunueckoe 1BuxkeHre. OTHOCUTEIbHOCTh
3 MEXaHUUYECKOTo ABMKeHus. [lepemenienue, 1
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE IPSAMOJIIMHEWHOE JBUKEHUE 1
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE 1
6 CBobosHOe naseHue. Y ckopeHre cB0OOOIHOTO 1
naJIeHus
7 KpuBonuHeliHoe nBuxeHue. /[BrxeHne 1
MaTepUaIbHONW TOUKH 10 OKPYKHOCTH
[Tpuaumn otHocuTenbHOCTH ["anues.
8 NuepunaneHbie cuctemsl oTcuera. [IepBbii 1
3aKkoH HproTOHa
Macca tena. Cwia. [lpuHnun cynepno3unuu
9 cui. Bropoit 3akoH HeroToHa 17151 MaTepuanbHOU 1
TOYKH
10 Tpernii 3akoH HbIOTOHA [UIst MaTE€pUAIIBHBIX 1
TOYEK
11 3aKOH BCEMUPHOTO TAroTeHus. Cuma TSKECTH. 1
[IepBasg kocMHuUecKast CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
Cuna tpenus. Koaddumment tpenuns. Cuna
13 COIIPOTUBIICHUS IIPU ABMKEHUU TeNA B KUIKOCTH 1

WJIN Ta3e

JJleKTpOHHBbIE HU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuoreka [IOK
https://m.edsoo.ru/ff0c32e2

bubmuoreka [IOK
https://m.edsoo.ru/ff0c33e6

butnuoreka LIOK
https://m.edsoo.ru/ff0c3508

bubnmnoreka IJOK
https://m.edsoo.ru/ff0c3620

bubnmnoreka IJOK
https://m.edsoo.ru/ff0c372e

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c39cc

butmmoreka [IOK
https://m.edsoo.ru/ffOc3ada

butmmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bubamnoreka [HOK
https://m.edsoo.ru/ff0c3be8

butmmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c3d00

butmmoreka [IOK
https://m.edsoo.ru/ff0c3el8

bu6mmoreka IJOK
https://m.edso0.ru/ff0c3f76



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

14

15

16

17

18

19

20

21

22

23

24

25

26

HOCTyr[aTCJII:HOG 1 BpallaTCJIbHOC ABUXKCHUC
a0co0THO TBEPAOTO Tena. MOMEHT CHJIBI.
IIneqo cumbl. YcnoBus paBHOBECUS TBEPAOTO
Tena

HmMnynbc MaTepuanbHON TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. MIMIynbe cuibl. 3aKOH
COXPAaHEHHU UMITyJIbca. PeakTuBHOE NBUXKECHME

Pabota 1 MmomHoCTh cuibl. Kunernueckast
SHEeprus MarepuanbHON Touku. Teopema 00
M3MCHEHNH KHHETUYECKON SHEPIuu

[TorenumaneHas sHeprus. [loTeHnnanpHas
SHEprus ynpyro a1eopMupoOBaHHON NPYKHUHBI.
[loTenuuanpHas 3Heprus Teia BOIU3U
IIOBEPXHOCTU 3eMJIU

[ToTeHuManbHbIe U HEMOTEHIIUAIBHBIE CUJIBL.
CBs13b pabOTHI HEMOTEHITUAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOUN SHEPTUU CHCTEMBbI
TeN. 3aKOH COXPAHEHHS MEXaHUYECKOW YHEPTHH
JlabopaTtopHas pabota «lccnenoBanue cBsizu
paboThI CHITBI C U3MEHEHHEM MEXaHHYeCKON
SHEPTHUU TeJla Ha MPUMEPE PACTIKCHUS
PE3UHOBOTO KIyTa»
KonTponbhas pabota no teme «KnunemaTtuka.
JlnHamuika. 3aKOHBI COXPAHCHHS B MEXAHHUKE)

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

KHHETHIECKOU TCOpHU. BpOYHOBCKOC JABHKCHUC.

Tuddysns
XapakTtep JBUKEHHUS U B3aUMOJECHCTBUS YaCTHUIL
BelecTBa. Moieny CTPOCHHsI Ta30B, KUIKOCTEH
Y TBEPIBIX TN
Macca monekyn. KonnuecTBo BemiecTsa.
ITocrosinHast ABoraapo
TemmoBoe paBHOBecue. TemnepaTypa u eé
n3mepenue. lllkana remneparyp Llenbcus

Wneanbubiii raz B MKT. OcHOBHOE ypaBHEHHE
MKT

AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHein

butmmoreka [IOK
https://m.edsoo.ru/ff0c41a6

bubnmoreka [JOK
https://m.edsoo.ru/ff0c43d6

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4502

bubnnorexa LIOK
https://m.edsoo.ru/ffOc461a

bubnmnoreka IJOK
https://m.edsoo.ru/ff0c478c

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

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc4dc2

butmmoreka [IOK
https://m.edsoo.ru/ffOc4fde

butmmoreka [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

28

29

30

31

32

33

34

35

36
37

38

39

40

41

42

43

KHUHETUYECKOU OHCPTHUU ABUKXCHUA MOJICKYIIL.
VYpaBuenue MenaeneeBa-Knanelipona

3akoH [lanpToHa. ['a30BbIe 3aKOHBI

JlabopaTopHas pabota «lccnenoBanue
3aBUCUMOCTH MEK]1y ITapaMeTPaMH COCTOSTHUS
Pa3peKEHHOTO raza»
H3onporiecchl B eanbHOM ra3e u ux
rpadguvecKoe mpeacTaBIeHNe
BuyTtpennsia sHeprusi TepMoIMHAMHAYECKOM
CHUCTEMBI U crIocO0bI ¢€ n3menenus. KomnuectBo
TEIUIOTHI U paboTa. BHyTpeHHss sHEeprus
OJIHOATOMHOT'O HCaIbHOI'O ra3a

Bunael rerionepenaun

YV nenpHas TeI0EMKOCTE BemecTBa. KonnuecTBo
TEIJIOTHI TIPH TeTuIonepeaaue. AauadaTHbIi
npouece
[IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0
MIPUMEHEHHUE K U30MpoIieccam

HeoOpatumocTs nporieccoB B mpupoe. Bropoii
3aKOH TEPMOJUHAMMKHU

[Tpunuun neiictus u KIIJ[ rennoBoit mammHbl

Huxn Kapno u ero KIT/{
DKOJOTHYECKHEe MPOOIeMbl TETNIOIHEPTETUKH
O6o06maromuii ypok «MosnekynsipHas (pu3mka.

OCHOBBI TEPMOJUHAMUKH»
KonTponbHas pabota mo Teme «MomnekynspHas
¢usuka. OCHOBBI TEPMOTUHAMUKI
[TapooGpa3oBanue u koHaeHcanus. Vcmapenue n
KUIIEHUE
AOGCOIOTHAS M OTHOCUTENbHAS BIAKHOCTh
BO3ayxa. HacklleHHsIil nap
TBépnoe Teno. Kpucrammmdyeckue u amopQHbie
Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramiasl. COBpEMEHHbIE MaTEpUATIbI

[1nmaBienue u kpucTaM3auus. Y AenbHas

e

bubmmoreka [JOK
https://m.edsoo.ru/ff0c570e

bubnmmoreka [JOK
https://m.edsoo.ru/ff0c5952

bubnmnoreka IJOK
https://m.edsoo.ru/ff0c5c36

butnuoreka LIOK
https://m.edsoo.ru/ff0c5c36

bubnnorexa LIOK
https://m.edsoo.ru/ffOc5efc

butmmoreka [IOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c600a

butmmoreka [IOK
https://m.edsoo.ru/ff0c6938

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c6a50

bubnmnoreka [HOK
https://m.edsoo.ru/ff0c63b6

butmmoreka [IOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka IJOK
https://m.edsoo0.ru/ff0c65f0

butmmoreka [IOK


https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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56

S7

terutoTa masneHus. Cyonumanus
YpaBHEHHE TEIJIOBOTO OamaHca

DJIeKTpu3anus Tell. DJIeKTpUYecKui 3apsa. [Isa
BU/JIA JICKTPUUECKUX 3aPsiIOB

HpOBOZ[HI/IKI/I, AUDJICKTPHUKHU U MOJIYIIPOBOAHUKHU.

3akoH COXpPaHCHUA JICKTPHUICCKOI'0 3apsdaaa

B3aumoneiictBue 3apsanoB. 3akoH Kynona.
To4YeyHBI 2JIEKTPUYECKUN 3apsi]

Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIA.

HpI/IHI_II/Il'I CYIICPIIO3UIHHU SJICKTPUICCKUX TTOJICH.

JInHun HanpsKEHHOCTH

Pabota cuit 3IeKTpOCTaTHYECKOTO OIS,
Ilorennuan. Pa3HocTh NOTEHIINATIOB

[TpOBOAHMKY U TUAJIEKTPUKH B
AJIEKTPOCTATUYECKOM IoJie. J(ManexTpuueckas
MPOHUIIAEMOCTh

OnekrpoéMkocTh. Konnencarop

DIIeKTPOEMKOCTH IIOCKOTO KOHIEHCATOpa.
DHeprus 3apsHKEHHOTO KOHJIEHCAaTOpa

JlaGopatopHas pabota "M3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa'

[TpuHIMTT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAJIBLHOIO amnliapara,
CTPYHHOTO TIPUHTEPA. DIIEKTPOCTATHUECKAS

3amuTa. 3a3eMJICHHE IEKTPOIprOopoB

DIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHus. [locTosHHbIN TOK. Cnna Toka.
Hanpsoxenue. Conporusienne. 3akoH Oma Juist

y4JacTKa Lenu

[TocnenoBarensHOE, MapayieNbHOE, CMEIIAHHOE
COeIMHEHUE MPOBOJHUKOB. JlabopaTopHas
pabota «3y4eHrne CMeIIaHHOTO COCTMHEHHS
PE3UCTOPOBY

PaboTta 1 MOITHOCTB AJIEKTPUIECKOTO TOKA.
3akoH J[xxoyns-Jlenna

https://m.edsoo.ru/ff0c6708

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c6820

bubmuoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bubnmmoreka [JOK
https://m.edsoo.ru/ffOcébcc

bubmuoreka [IOK
https://m.edsoo.ru/ffOc6ced

bubnnorexa LIOK
https://m.edsoo.ru/ffOc6df2

butnuorexa [IOK
https://m.edsoo.ru/ff0c6f00

bubnmoreka IJOK
https://m.edsoo.ru/ff0c7018

bubnmnoreka IJOK
https://m.edsoo.ru/ff0c7126

butmmoreka [IOK
https://m.edsoo.ru/ff0c72c0

butmmoreka [IOK
https://m.edsoo.ru/ff0c74f0

butmmoreka [IOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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3akoH OMa 115 MOJTHOM (3aMKHYTOM )
3JeKTpuYecKon nenu. KopoTkoe 3amMbIKaHue.
JlaboparopHas pabdora «3mepenne D/]C
HMCTOYHUKA TOKA U €0 BHYTPEHHETO
COTIPOTHUBIICHUSD»

DNEeKTpOHHas IPOBOAUMOCTb TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONTPOTHUBIICHHS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXIpoBOIMMOCTh

DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBa
AJIIEKTPOHHBIX MMyYKOB

[TomynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBoauMOcTh. CBOMCTBA p—N-Tiepexo/ia.
[TonynpoBOIHUKOBBIE TPUOOPHI

DNEeKTPUUECKUN TOK B paCTBOpPAxX M pacrjiaBax
AJIIEKTPOIUTOB. DIEKTPOIUTUYECKAS
JUcconuanus. JIeKTPOIIn3

DJIEKTpUYECKUI TOK B razax. CaMoCTOSTeNbHBII
1 HECaMOCTOSTENbHBIN pa3psan. Monnus. [1nazma

DneKTpuuecKkrue NpuOOpPhl U YCTPOUCTBA U X
MpaKTU4ecKkoe npuMeHenue. [IpaBuna TexHuku
0€e30I1aCHOCTH

O6o0maromuii ypok «JIeKTPOIUHAMUKAY)

KontponbHas pabora no reme «JIeKTpOoCcTaTHKA.
ITocTostHHBIN 2NEKTpUYeCKnu TOK. TOkHM B
Pa3IMyYHBIX Cpeaax»

PezepBHblil ypok. KonTponbnas paboTa 1o teme
"OnekTpoguHaMuka'

PesepBubIil ypok. O600mIaroNuii ypok mo reMam
10 xnacca

OBILIEE KOJIMYECTBO YACOB IT1O
IHPOI'PAMME

68

bubmmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

bubnmnoreka IJOK
https://m.edsoo.ru/ffOc84ae

bubnmoreka IJOK
https://m.edsoo.ru/ff0c82ba

butnuorexa [IOK
https://m.edsoo.ru/ffOc84ae

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c86fc

butmmoreka [IOK
https://m.edsoo.ru/ff0c88be

butmmoreka [IOK
https://m.edsoo.ru/ffOc8a8a

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c8c56

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c8f6c



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

ITOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC

Ne ni/n

10

11

Tema ypoka

ITocTostHHBIE MAarHUTHI U UX B3aUMOJECHUCTBUE.
MaruuTHOe noJsie. Bektop MarHuTHOM
WHAYKIUU. JIMHUY MarHUTHOM MHIYKLIUU

MarauTtHOe 1osie MpoBOJHNUKA C TOKOM. OTbIT
Opcrena. BzanmopelicTBre MPOBOJHUKOB C
TOKOM

JlaboparopHas pabota «3yueHre MarHUTHOTO
MOJISI KATYIIKH C TOKOMY

JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C
tokoM. Cuita Amriepa. Jlaboparopnas pabora
«HccnenoBanne NeHCTBHUSA TOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

JleiicTBrEe MarHUTHOTO TIOJISL HA ABIKYIIIYIOCS
3apspkeHHyto yactuity. Cuna Jlopenna. Pabora
cuisl JIopeHna

DneKkTpoMarHuTHas MHAykus. [loTok BekTopa
MarHuTHOM uHAYKIHH. DJIC nHayKIIMu. 3aK0H
3JEKTPOMAarHUTHOM MHAYKIMU Papanes

JlabopaTtopHas pabota «MccnenoBanue siBIeHUS
AIIEKTPOMATrHUTHOWU WHIYKIIMH

NunaykTtuBHOCTD. fABnenue camounaykuuu. JC
CaMOMHAYKITUU. DHEPTHsI MATHUTHOTO TTOJIS
KaTYLIKHA C TOKOM. DJIEKTPOMarHuTHOE 10JIe

Texuugeckue YCTp01>'ICTBa " UX IIPUMCHCHUC:
MMOCTOAHHBIC MArHUThI, DJICKTPOMArHuThI,
SJICKTPOABUTATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX
JacCTull, MTHAYKIIUOHHAs IICYb

O6o0maromuii ypok «MarauTHoe moJe.
DNIeKTpOMarHUTHasE UHIYKITUS»
KonTponbHas pabota mo Teme «MarHuTHoe
noJie. DJICKTPOMAarHUTHAS HH KIS

Bcero

KoauuecTBO 4acoB

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYeHUS

JJIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9ac0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

Bbubmmoreka [JOK
https://m.edsoo.ru/ff0cad58



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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22

23

CB0oOOIHBIE MEXaHUYECKHE KOJIeOaHusI.
["apmonuueckue konebanus. Y paBHEHHE
rapMOHHYECKHX KosieOanwuii. [IpeBpamieHue
SHEPrUU

JlaboparopHas pabota «Mccrnenoanue
3aBHCHUMOCTH NEPHO/a MaJIbIX KoJeOaHuil rpy3a
HAa HUTH OT JUIMHBI HUTH U MaccChl Tpy3a»

Koneb6arenbubiii koHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIC KOJICOAHUS B UICATLHOM
K0JIe0ATSIIbHOM KOHTYpE. AHAIOTHS MEKIY
MEXaHHYECKUMU U 3JIEKTPOMArHUTHBIMU
KOJIEOAHUSIMHU

®opmyna Tomcona. 3aK0oH coOXpaHEHMsI SHEPTUU
B U/I€IbHOM K0J1e0aTeIbHOM KOHTYpe

[pexacraBneHne 0 3aTyXarOMUX KOJCOaHUSX.
BoiHyXI€HHbIE MEXaHUYECKUE KOJICOAHMUS.
Pe3onanc. BelHyXICHHBIE 3JIEKTPOMArHUTHBIC
KOJIEOaHU

[Iepemennsiit Tok. CUHYCOUJAIBbHBIN
[IEPEMEHHBIN TOK. MOIIHOCTH IIEPEMEHHOTO
TOKa. AMIUIUTYTHOE U J€MCTBYIOIIEE 3HAaUEHNE
CUJIBI TOKA U HAIPSKEHUS
Tpancdopmarop. [IponsBosacTso, nepenaya u
noTpedIieHne IIEKTPUIECKON IHEPTUU
VYCeTpoiCTBO M MPAKTUYECKOE IPUMEHEHHE
JJIEKTPUYECKOT0 3BOHKA, F€HEepaTopa
NIEPEMEHHOTO TOKA, JIMHAN JJIEKTponepenayd

DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE
aieKkTpo3Hepruu. KynbTrypa ucnoab30BaHus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM KM3HU

MexaHnyecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocThb
pacnpocTpaHeHus U JuiMHa BoJHbI. [lonepeynsie
H IPOAOJIbHBIC BOJIHEBI

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa.
Bricota Tona. TemOp 3Byka
DNEeKTpOMarHUTHbHIE BOJIHBI, UX CBOICTBA U
ckopocTs. [1Ikana 3nekTpoMarHuTHEIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0caf06

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccab4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

bubnmoreka [JOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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HpI/IHI_II/IHBI pa,unocmsn " TCIICBUACHU .
PazButne cpeacts cBsa3u. Pagunonokanms

KonTponbras pabota «KoneGaHust 1 BOTHBDY

IIpssMonMHEHOE paCIIPOCTPAHEHUE CBETA B

oHOpoHOM cpeze. ToueuHblid HCTOYHMK CBETA.

JIyd cBera

OtpaxeHue cBera. 3aKOHbI OTPAXKEHUS CBETA.
[TocTpoenne n300paskeHMii B IUIOCKOM 3epKalie

IIpenomiuenue ceera. [lonHoe BHyTpeHHEE
orpaxkeHue. IIpenenbHblil yros HoaHoro
BHYTPEHHETO OTPAXKEHUA

JlaGopaTtopHast pabota «M3mepenue nokazaremis
NPEJIOMJICHUS CTEKIIa

JIunzel. [loctpoenne n3obpaxeHuii B TMH3E.
®opmyJia TOHKOHM JUH3bL. Y BEJIMYEHUE JTUH3BI

JlaboparopHas pabora «lccienoBanue CBOMCTB
M300paXeHUI B TUH3AX)

Hucnepcus ceeta. CloKHBIN cocTaB 0€710ro
csera. L[Ber. JJaboparopHas paboTta
«HaOmoieHne tuctepcun CBeTay

WNurepdepennus creta. Judpaxnus ceera.
JudpakumonHas pemeéTka

HOHepeqHOCTB CBCTOBBIX BOJIH. HOJ’ISIpI/BaI_II/IH
CBCTa

OnTrueckue MpruOOPHI U YCTPOMCTBA U YCIOBUS
ux 0€3011aCHOr0 MPUMEHEHUS

['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM
MexaHuku. [locTynaTel criennaibHON TEOPUH
OTHOCUTEIbHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3ameyieHne BpEeMEHH U COKpaIeHUE JJTUHBI
DHeprusi ¥ UMNYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM.
OHeprus MoKos
KonTtponsHas padora «Ontuka. OCHOBBI
CIIELMAJIbHON TEOPUU OTHOCUTEIBHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc6f8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd7f6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa4?2

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfc68

bubnmoreka [JOK
https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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®oronsl. Dopmyna [Inanka. Dneprus u
HUMITYJTBC (POTOHA

OTtkpeiTHE U HccienoBanre Gororddexra.
Omnsitel A. I'. CroneroBa

3akonbl poTtodddexra. YpaBHeHHE DHHIITEIHHA
s potorpdexra. «KpacHas rpanuiay

dororddekra

JHaBnenue cBera. Onwithl [1. H. JIeGenena.
XUMHYECKOe IEUCTBUE CBETA

TexHudeckue ycTpoucTBa U IPaKTUYECKOe
npruMeHeHue: GoTo3JIeMEHT, (HOTOAATUHK,
COJTHEYHas OaTapesi, CBETO IO/

Pemrenne 3amgad mo reme «DeMEHTHI KBAHTOBOM
OTHUKN

Monens aroma Tomcona. OnbiTel Pesepdopna
II0 paccesHMIO a-dactull. [Inanerapuas monaenn
aToma

ITocTtynmater bopa

N3nydenue u nornoeHue GoToHOB MpH
IepPEexo0/ie aTOMa C OJHOTO YPOBHS SHEPIHH Ha
Ipyrou. Buasl criekTpos

BosiHoBBIE cBOMCTBa yacTull. BosHsl ne bpons.
KopnyckynsipHO-BOJIHOBOM Tyanu3M.
CHnoHTaHHOE U BBIHYKJIEHHOE U3JTyYeHUe

OTKpBITHE PATHMOAKTUBHOCTH. OTBITHI
Pesepdopaa mo onpexnenenuto cocrasa
PaaMOaKTHBHOTO H3ITy4SHUS

CaoiicTBa anba-, 6era-, raMmma-u3IydeHusl.
BnusiHue pagnoakTUBHOCTH Ha JKUBbIE
OpraHU3MBI

OTtkpeITHE IPOTOHA U HEUTpPOHA. 30TOMBI.
Anbda-pacnaz. DIEKTPOHHBINA U TTO3UTPOHHBIN
Oera-pacnaj. ['aMma-u3nyuenue
OHeprus cBA3U HYKJIOHOB B sape. S nepHbie
peakimu. SnepHslit peaktop. [Ipobnemsl,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI SIAEPHOU

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfel6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcffc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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SHEPTEeTUKU

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Mertobl HaOIIOJEHUS U PETUCTPALIIH
aJeMEeHTapHbIX YacTull. Kpyriblii cToi
«DyH1aMEHTaIbHbIE B3aUMOACUCTBHS.

EnuncTBO DM3n4ecKoil KapTHHBI MUpa»

Bun 3Bé3aaoro HeOa. Co3Be3ausi, spKue 3BE3IbI,
IUIAaHETHI, UX BUAUMOE nBrkeHue. CojiHeuHas
cHcTeMa

Connne. ConHeu”as akTUBHOCTE. MICTOYHUK
sHeprun CoJiHIa U 3BE3NT

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3bI
IJIABHOW MOCJEI0BAaTEIbHOCTU. BHyTpeHHee

crpoeHue 3B€37]. COBpeMEHHbIE NIPEICTaBICHUS

0 IIPOUCXOXKACHUH U dBoronnn CoHLa U 3BE3]1

Mieunsii [1yte — Hama ['anakrtuka.
[Tonoxenue u amxenue Connna B ["amakTuke.
lNanaktrku. YEpHbIE IBIPHI B siApax ralakTHK

Bcenennas. Paz0eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe nznyyeHue.
Meraranaktuka

HepemeHHHe HpO6J’ICMH ACTPOHOMUU

KoHnTtpoinbHas pabota «71€MEHTHI aCTPOHOMUU
U acTPOPUUKID)

O6o06uaromuit ypok. Ponb puzuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COIMAILHON U ATUYECKOM
chepax nesaTeTbHOCTH YeJIOBEeKa

O6o06matomuii ypok. Pons u mecto pusuku u
ACTPOHOMHUHU B COBPEMEHHOU Hay4YHOU KapTHUHE
MHUpa
O6o06matomuit ypok. Poib pusundeckoit Teopun
B (hOpMHUPOBAHUH MPEACTABICHHUHN O GUZUUECKOM
KapTHHE MUpa
O6o6matromuii ypok. Mecto ¢pusndeckoit
KapTUHBI MUpPa B O0IIEM Psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI O

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0e38

pupoe
PesepBHBI ypok. MarHutHoOe 1nosie.

66 DNeKTPOMarHuTHAsE WHYKIIHS

67 PCBCpBHbIIEI ypok. Ontuka. OCHOBBI
CHeIUaIbHON TEOPUU OTHOCUTEILHOCTH

68 Pesepnbiii ypok. KBanToBas pusnka. DiIeMeHTHI

aCTPOHOMMH U acTPOPUUKU
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

68

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



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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