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MHNOACHUTEJIBHAS 3AIINCKA
[Tporpamma no usuke as odyvaronuxcst 10-11 kmaccoB pa3paboTaHa Ha OCHOBE:

- @egepanbHOrO0 TOCYAApCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CpeAHero oOIlero
oOpa3oBaHus (yTBEpXkKACH NpHKa3oM MUHUCTEpCTBA 00pa3oBaHMS W Hayku Poccuiickoi
Oenepanun o1 17 mas 2012 1. Ne 413 | ¢ U3MCHEHUSMH, BHECCHHBIMH TPHUKA3aMH
MunucrepcTBa oOpasoBanusi u Hayku Poccuiickoii deneparyu ot 29 nexadpst 2014 r. Ne 1645,
or 31 nmekabps 2015 r. Ne 1578, or 29 urons 2017 r. Ne 613, mpukazamu MuHHCTEpCTBA
npocsemieHus Poccuiickoit @eneparyu ot 24 centsiopst 2020 r. Ne 519, ot II nexkabps 2020 r. Ne
712 m ot 12 aBrycra 2022 1. No 732,

- @enepaibHOI 00pa30BATEIBLHONM MPOTPAMMEI CPEIHEro 00IIero oOpa3oBaHus, YTBEPKIEHHOU
npukazom MunuctepcrBa I[Ipocsemenuss Poccun ot 18.05.2023r. N 371 "OO6 yTBepkacHUH
denepanbHON 00pa30BATEIBLHON MIPOTPAMMEI CPETHETO O0IIEro 00pa30BaAHUS.

CogepxaHue mporpaMMbl Mo (pu3uke HampaBieHO Ha (OpMHpPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTUHBI MUpa oOyyaromuxcs 10—11 xiaccoB mpu oOydeHun ux Qusuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AEITENILHOCTHOTO noixoaa. [Iporpamma no gusuke cOOTBETCTBYET
tpedoBanmsiMm ®I'OC COO k muaHUpPyEeMBbIM JTHYHOCTHBIM, MPEIMETHBIM M METarpeIMETHBIM
pe3ynbrataM OOyYeHHs, a TakKKe YUYHUTHIBAET HEOOXOJUMOCTh peaU3alli MEKIPEIMETHBIX
CBsA3eM (PU3MKM C €CTECTBEHHO-HAyYHbIMH Y4eOHBIMM IpeaMeTraMu. B Hell ompenenstorcs
OCHOBHBIE 1[eIM M3Yy4YeHUsS (DU3MKU Ha YpOBHE CpelHero olmiero obpa3zoBaHUs, MJIaHUPyEMbIe
pe3yabTaThl OCBOCHHS Kypca (PHM3MKH: JHMYHOCTHBIE, METalpeAMETHbIC, NpeIMETHhIe (Ha
0a30BOM ypOBHE).

[Tporpamma o Gpu3MKe BKITIOYALT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (GU3UKU HAa 0a30BOM ypOBHE, B TOM UYHCIIE

IpeIMETHBIE PE3YJIbTAThl IO FOJIaM 00yUYEeHUS;

e cojnepkanue yueOHoro npeamera «dDuznkay mo rogam 00ydeHusI.

®dusmka Kak Hayka o Hanbosee oOIIMX 3aKOHaX MPUPOAbI, BHICTYIAsl B KaUeCTBE Y4eOHOTO
IperMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIM BKJIAJl B CUCTEMY 3HAaHUN 00 OKpY’KalollleM MHpeE.
HIkonbHBIH Kypc (HU3UKH — CHCTEMOOOpasyIOUMi Ui eCTeCTBEHHO-HAYYHBIX Y4YeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIe)KAaT B OCHOBE MPOLECCOB U SIBICHUMN, U3y4aeMbIX
XUMHUeH, ouonoruei, pusnueckoir reorpadueit u acrpoHomueil. Vcrnonp3oBaHre U aKTUBHOE
NpUMEHEHHEe (U3NYECKUX 3HAHUW OINpeAenseT XapakTep M pPa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe HHEPreTHUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TMOJIY4YEHHs HOBBIX
MaTepUajIoB C 3aJJaHHBIMU CBOMCTBAMHU U ApPYyrux. M3ydyeHune pu3nku BHOCUT OCHOBHOMW BKJaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOI KapTUHBI MUpa 00ydaromuxcs, B pOpMUPOBAHUE YMEHUI
MPUMEHSTh HAYYHBI METOJI TIO3HAHUS IIPH BHITIOJIHEHUH UMHU YIEOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca (pusuku 17151 ypoBHS cpeiHero o0Iiero oopa3oBaHus MOJIOKEH P UeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH Kypc SBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (DU3HKH.

Hoes cenepanusayuu. B cOOTBETCTBUM ¢ HEH MaTepuai Kypca QU3UKH 00beIMHEH BOKPYT
¢usnueckux Tteopuil. Benymmm B Kypce sBisercss (OpMHUpPOBaHHE IPEJCTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TTOJIE.

Hoesn eymanumapusayuu. E€ peanuzaus npearnoiaraeT UCHoiIb30BaHUE I'YMaHUTAPHOTO
MoTeH1rana GU3nIeckol HayKHu, OCMBICIEHUE CBSI3U Pa3BUTHS (DU3HUKHU C pa3BUTHEM OOIIECTBa,
a TaKkXKe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU M 3KOJIOTHYECKUMU MPOOIeMaMH.

Hoes npuknaonoi nanpasnennocmu. Kype ¢Gu3nuku npeamnoigaraeT 3HaKOMCTBO € HTUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUH N3YYEHHBIX TEOPHI U 3aKOHOB.

Hoes sronocuzayuu peamusyeTcs MOCPEICTBOM BBEIEHUS DJIEMEHTOB COJIEP)KaHUA,
MOCBAIIEHHBIX JKOJIOTHYECKUM IMpOoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3AaHBI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYXIECHUS MPOOJIeM PallMOHAIBHOTO IPUPOJIOTIONIBE30BAHUS U
9KOJIOTHYECKOI 0€30M1aCHOCTH.
CrepKHEBBIMH DJIEMEHTaMHU Kypca (M3MKH Ha ypOBHE cpenHero olmero odpa3zoBaHuUs
ABIAIOTCS u3nyeckue Teopuu ((HopMHUpPOBAHHME TMPEACTABICHUNH O CTPYKTYpE MOCTPOCHUS
¢usnveckoil Teopuu, poiau (QyHAAMEHTAIbHBIX 3aKOHOB M IPHHLUUIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPHUPOJIe, TPAaHUIAX NMPUMEHUMOCTU TEOpHUH, AJI1 OMHCAHUSI €CTECTBEHHO-
HAyYHBIX SIBJICHUI U IIPOLIECCOB).
CucreMHO-IIeATEIbHOCTHBIN MOJAX0 B Kypce GU3UKH pealu3yeTcs MPex/ie BCero 3a CUéT
OpraHM3aly YKCIEPUMEHTAIbHON JesATeNIbHOCTH oOyuaromuxcs. [[ns 6a30Boro ypoBHsI Kypca
($U3MKH — 3TO HCHOJB30BAHUE CUCTEMBI (PPOHTAJBHBIX KPATKOBPEMEHHBIX 3KCIIEPHUMEHTOB H
Ja00paTOPHBIX pabOT, KOTOphIE B Iporpamme 10 (U3UKE OOBEAMHEHBI B OOIIUH CIHCOK
YYEHUYECKUX MPAKTHYECKUX pa0oT. BeineneHue B ykazaHHOM MepeyHe JTabopaTopHBIX padoT,
MPOBOAMMBIX I KOHTPOJIE M OIICHKH, OCYIIECTBISIETCS YYacCTHUKaMH 00pa3oBaTelIbHOTO
IpoLecca UCX0/ U3 OCOOCHHOCTEH MIaHUPOBAaHUS U OCHallleHUs kabuHera ¢pusuku. [Ipu sTom
oOecrieunBaeTcs OBNaJeHHE OOYYaIOIUMUCS YMEHHUSMU IMPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIIEIOBaHUs 3aBUCUMOCTEH (PU3WYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEPKE
MIPEIJIOKEHHBIX TUIIOTES.
bonbiioe BHUMaHME yAENAETCs PELIEHUIO0 Pacu€THBIX M KayeCTBEHHbIX 3aaad. [lpu stom
JUIS pacYETHBIX 3a7]a4 MPUOPUTETOM SIBISIOTCS 33/1a4U C SIBHO 3aJJaHHON (PU3UYECKON MOJEINbIO,
MIO3BOJISIIOIIME TPUMEHSATh M3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOro pasjena
Kypca, TaK U UHTETpUPYs 3HAHUS U3 Pa3HBIX pa3zesioB. JlJig KadeCTBEHHBIX 3a7]a4 MPUOPUTETOM
SBJIAIOTCS 3a/laHusi Ha OOBSCHEHHWE NPOTEKaHus (U3NYECKUX SIBICHUH U TPOLIECCOB B
OKpYyXKarolle >KU3HH, TpeOyromue BbIOOpa (PU3WYECKOW MOJENH IS CUTYyallud MPaKTUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B cootBerctBun ¢ TpeboBanusmMu PI'OC COO K MarepuanbHO-TEXHUYECKOMY
o0ecrniedyeHn0 y4yeOHOro mpolecca 0a3oBblii ypoBeHb Kypca (U3MKM Ha YPOBHE CPEIHErO
o01iero o0pa3oBaHMs JOJDKEH M3ydyaThCs B YCIOBHAX NMPEIMETHOro KabuHeTa (pU3MKH WM B
YCIIOBUSIX MHTETPUPOBAHHOIO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOIO Iukia. B kaOunere
($u3MKN JOIKHO OBITH HE00X0AUMOE JabopaTOpHOE 000PYI0OBaHKE 15 BBIMOJIHEHHS YKa3aHHBIX
B IporpaMmMe MO (U3MKE YYEHHYECKUX [MPaKTUYECKHMX padoT U JIEMOHCTPALMOHHOE
o0opyoBaHue.
JeMoHCTpaniioHHOEe 000pynoBaHne (GOPMHUPYETCS B COOTBETCTBUM C TPHHIIUIIOM
MUHHUMAJIBHON JOCTAaTOYHOCTU U 00ECHEeUnBAeT MOCTAHOBKY MEPEUYMCICHHBIX B MPOrpaMMe M0
(¢u3MKe KIIOYEBBIX JEMOHCTpAalUi JUIs MCCIENOBAaHUS H3y4daeMbIX SIBICHUHW U IPOLECCOB,
HMIUPHUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.
JlaboparopHoe 00opyAOBaHHE ISl YUEHHYECKUX MPAKTUUYECKUX padoT ¢dopMupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecrmeuuBaeTcs B pacuére OJHOr0 KOMIUIEKTa Ha JIBYX
oOyuatomuxcs. Temarnyeckue KOMIUIEKTBHI J1aOOpaTOPHOrOo OOOpYNOBaHUS JOJIKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENSAMH U3y4eHUs PU3HKH B 00111eM 00pa30BaHUU SBIISIOTCS:
e (QopmupoBaHHE MHTEpeca M CTPEMIJICHHUS OOydYaromMXCS K HayYHOMY H3YYEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJICTABIEHUH O HAayyHOM MeETOoJe TO3HaHUS U (HOpMHUpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaAMEHTATBHBIX 3aKOHOB (PH3UKH;

e (opMupoBaHHE yMEHUI OOBACHATH ABICHUS C UCIIOJIB30BaHUEM (PU3NUECKUX 3HAHUHN U
HAYYHBIX JOKa3aTeIbCTB;



e (opmupoBaHUE TPEACTABICHUN O poyid (DU3MKHU AJIs PA3BUTHS JPYTHX €CTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJOTHH.

JocTikenne 3TUX menel oOecreynBaeTcs pelIeHHEeM CIEAYIONMX 3ajad B Ipolecce

M3y4eHHs Kypca (U3UKU Ha YPOBHE CpeIHero o01iero oopa3oBaHus:

e mpuoOpeTeHue CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3UKY, HIEKTPOAMHAMHUKY, KBAHTOBYIO
(GU3UKy U 37IeMEHTHI aCTPO(YU3UKH;

e (dopMupoBaHHE YMEHHI TNPUMEHATH TEOPETHUECKHE 3HAHUS Ui OOBSCHEHHA
busznyecKkux SBJICHUM B NPUPOJE U JJIA TNPUHATHS MNPAKTUUYECKUX pEIICHUN B
MOBCE/IHEBHOM JKHU3HH;

® OCBOCHHME CHOCOOOB pEIIEHHUs Pa3IMYHBIX 3a/Ja4 C SBHO 3aJaHHON (Qu3ndyecKon
MOJIENBIO, 3ajlad, [0APa3yMEBAIONIMX CAMOCTOSTENFHOE CO3/aHue (U3UUECKOI
MOJIEINH, aIeKBaTHON YCIOBHUSM 33/1a4H;

® [OHMMaHHE (PU3MUYECKUX OCHOB W TNPUHIUIIOB JCWCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
SKCIIEPUMEHTOB, aHaIW3a W  MHTEpPOpeTalud  UHPOpMAIUHU,  ONpEeleICHUS
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

® CO3/IaHUE YCIIOBUH ISl pa3BUTUSL YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM, TBOPUYECKOM
JESITEIbHOCTH.

Ha m3yuenne ¢pusuku (6a30BbIH YPOBEHB) Ha YPOBHE CPEAHETO 00IIEro 00pa3oBaHus
orBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 gaca B Hemeno), B 11 kiacce — 68 gacos (2
gaca B HEJICTTIO).

B umensx QopmupoBaHusi y IIKOJIHHUKOB CHCTEMBI 3HAHHM, OCO3HAHHBIX HAaBBIKOB
0€30macHOTO  ydacTHsi B JIOPOKHOM  JIBWKCHHWH, CHIDKEHHUS  JIOPOXKHO-TPAHCIIOPTHBIX
MIPOUCILIECTBUN C yHaCTUEM JI€TeH, BOCIIUTAHUS OTBETCTBEHHOCTH 33 O€30MaCHOCTh CBOEH KU3HU
W OKU3HU JPYyTUX JIIOJeH, TOTpPeOHOCTH B COOJIOACHWU TMPAaBHI JOPOKHOTO JBUKCHUS
cojiepkanue ydeOHoro npeamera «PU3nKa» JOMOJHEHO BONPOCAMH 0€30MacHOCTH JTOPOKHOTO
JIBUKCHHSI.

B nensx ¢popmupoBanus (GUHAHCOBOM IPaMOTHOCTH yYaIUXCS COAEpKaHUE YIeOHOTO

npeamera «®Du3nuka» JOMOIHEHO COAEP)KaHUEM TEM, CIIOCOOCTBYIOUIMX (HOPMUPOBAHHIO Y
yYanmxcs KOMITETEHITHA B obnactu OroKeTa u ¢uHaHCOB.

B memsax <¢opmMupoBaHHMS HETaTUBHOTO OTHOWICHHS K KOPPYIIHH, IOTyYSHHS
MPAKTUYECKUX COIMATBHBIX HABBIKOB U KOMMYHUKAIIMOHHBIX YMEHHH, MO3BOJSIONINX U30eraTh
KOPPYIIIMOHHBIX NPAKTHK, COIepkaHne yuyeOHoro npeamera « Pu3uKa» JOMOTHEHO BOIPOCAMHU
AHTUKOPPYIIIMOHHON HAIIPABICHHOCTH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3uka 1 MeTOIbI HAYYHOT'0 IO3HAHMS

®dusnka — Hayka o mpupoje. HaydHble METOIbI MO3HAHMS OKpY’KaroIero mupa. Poib
AKCIIEPUMEHTA U TEOPUH B MPOIIECCE TTO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (husuke. Habiodenue
U_ananuz pabomvi_npubopos yuema 3AeKmpOdIHepIUl_U_600bl 68 UEHIX SKOHOMUU CEeMEUH020
Or00ocema.

MopenupoBanue (puU3MUECKUX SBJICHUU U TporieccoB. Hayunsie rumores3nl. Ousnueckue
3aKOHBI ¥ TEOPUH. [ paHUIIBI MPUMEHUMOCTH (PU3NICCKUX 3aKOHOB. [[pUHITUTI COOTBETCTBHSI.

Ponp u mecto pusuku B hopMHUpOBaHUKM COBPEMEHHOW HAay4YHOW KapTUHBI MUpa, B
MPAKTUYECKOM JIEATETLHOCTH JIFOACH.

Jlemoncmpayuu

AHazorosble 1 HU(POBBIE U3MEPUTETBLHBIE TPUOOPHI, KOMIBIOTEPHBIE JATUUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannyeckoe nBmwkeHHE. OTHOCHTEIBHOCTh MEXaHMYecKoro nBwkeHus. Cucrema
otcuéra. TpaekTopus.

[lepemenienue, CKOpOCTh (CpemHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTh) M YCKOpPEHHUE
MarepuaibHOM TOUKHM, UX MPOEKIMU HAa OCU CHUCTeMbl KoopAuHaT. CloXKeHHe NEepeMEIleHU U
CJIO’KE€HUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE MPSMOJUHEHHOE NBMXKEHHE. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMEILICHUS MATEPUAIBHON TOUYKU OT BPEMEHH.

CBoOonHOe nazieHne. Y CKOpEHUE CBOOOTHOTO MaICHHUS.

KpuBonunerinoe nBwxeHue. J[IBrkeHne MaTepuaibHOM TOYKH MO OKPYKHOCTH C
IOCTOSSHHOW 1O MOJYJIO CKOPOCTBIO. YTJIOBAas CKOpPOCTb, JIMHEWHas CKOpocThb. llepuon u
yacToTa ooparenus. LleHTpoctpeMutensHoe yCKOpEHHE.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHUE: CIMIOMETDP, JBHXKEHHUE
CHapsJIOB, LIEMHBIE U PEMEHHBIE TTEpEIaYn.

Llemoncmpayuu

Mojenb cucTeMbl 0OTCUETA, MILTIOCTPAls KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUS.

[TpeoOpazoBaHue ABMKEHU C UCTIONIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B Pa3pe:KEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO TMaICHHUS.

Hanpasnenue ckopocTy npu IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3ydyeHne HepaBHOMEPHOTI'O ABUKEHUS C LIENBIO ONPEAEIEHNS] MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHONMIEHUA ~ MEXAY  MYyTSIMH,  NPOUJEHHBIMH  TEJIOM  3a
MOCJIE0BATEIIbHBIE PABHBIE ITPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM JBH)KEHUU C
HA4aJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHue NBUKEHUS IAapUKa B BI3KOM KUIKOCTH.

W3ydenue nBUKEHHS TeIa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocutenbHOCTH ['anmuiies. 1lepBoiit 3akoH HeroTona. MHEpLManbHble CHCTEMBI
orcuéra. Mcnonv3osanue seneHus uHepyuuu KaKk 00HO20 U3 camulX 9¢)ghekmusHuix cnocobos
9KOHOMUU MONIUBA.

Macca tena. Cuna. Ilpunimun cynepno3uiuu cuil. Btopoit 3akon Hprotona miis
MaTepuanbHOU TOYKU. Tpernii 3akoH HbI0TOHA U1t MaTepUANIbHBIX TOYEK.




3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBast kocMudeckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenune. Buabl Tpenus (mokosi, ckoyibkeHusi, kaueHusi). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokosd. Koaddumuent tpenus. Cuna conpoTuBICHUS
MIpU ABUKEHUU TeJla B )KUJKOCTH WM rase.
[ToctynaTenbHoe U BpalaTebHOE IBUKEHUE a0COIIOTHO TBEPAOIO Tea.
MOMEHT cuiabl OTHOCUTENIBHO OcU BpamieHus. Ilnedo cunbl. YcimoBus paBHOBeCHs
TBEPIOTO TEA.
TexHu4eckue yCTpPONMCTBA W IPAKTUYECKOE IPUMEHEHME: MOJUIUIHUKH, JBHKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu
SIBiieHME MHEPLUH.
CpaBHeHHE MacC B3aMMOJICUCTBYIOIIMX TE.
Bropoi1 3akon HeroTona.
H3zmepenue cui.
CrnosxeHue cui.
3aBUCHUMOCTh CHJIBI YIPYTOCTH OT JehopMaliuu.
HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.
CpaBHeHME CUII TPEHUS TIOKOSI, KAUEHUS U CKOJIb)KEHHUSL.
VYcnoBus paBHOBecHs TBEPAOro Tena. Bubl paBHOBECHS.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
N3ydenue nBuxeHust Opycka 0 HaKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U PE3MHOBOM
oOpa3iie, OT ux AedopMaIuu.
HccnenoBanue ycloBUI paBHOBECUS TBEPIAOrO T€Ia, UMEIOLIETO OCh BPALLEHUS.
Tema 3. 3axonsl coxpanenus é Mexanuxe
Nmiynbc MaTepuanbHOM TOUKH (TeNa), CUCTEMbl MaTepUaIbHbIX ToueK. IMIynbC cuitbl 1
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAaHEHMs UMITyJIbca. PeakTUBHOE ABUKEHUE.
PaGora cuibl. MOIIHOCTH CHUJTBL.
Kunerndeckass sHeprusi MarepualbHON Touku. TeopeMa 00 M3MEHEHUH KUHETHUYECKOM
SHEpPTrUH.
[TorenuuanbHas sHeprus. [loTeHManbHas YHEPTUS YIIPYTo AeOPMUPOBAHHON MPYKUHBIL.
[ToTeHunanpHas 3Heprus Tena BOJIU3H MOBEPXHOCTU 3EMITH.
[ToreHnnanbHbIe U HEMOTEHIIUANbHBIE CUITBL. CBS3b paOOThI HEMOTEHIIUATBHBIX CHII C
M3MEHEHHEM MEXaHNYEeCKOW SHEPTUH CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUECKOI dHEPTuu.
Ynpyrue u Heynpyrue CTOIKHOBEHHUS.
TexHu4eckue yCcTpoMCTBa M IPAKTUYECKOE NPUMEHEHHUE: BOAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHUsI UMITyJIbCa.
PeaxkTnBHOE ABMIKEHUE.
[Tepexol MOTEHIIMATBHON YHEPTUN B KHHETHYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol
W3ydenne abCOMOTHO HEYNPYTOro yjaapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX HUTSHBIX
MasITHHKOB.
HccnenoBanue cBS3U pabOTHI CHIIBI ¢ U3MEHEHUEM MEXaHMYeCKOW SHEepTruu Tella Ha
MIpUMepe PaCTSKEHHS] PE3MHOBOTO JKI'yTa.

Pasnen 3. MouiekyasipHasi pU3MKa M TEPMOANHAMHMKA
Tema 1. Ocrogvl MoEKyNAPHO-KUHEMUYUECKOT meopuu



OcCHOBHBIE TIOJIOKEHHUS MOJICKYJISPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 00OOCHOBAHHUE.
BbpoynoBckoe paBuxenue. [duddysus. Xapakrep IBUKEHUS U B3aUMOJCWUCTBUSA YaCTHII
BelIecTBa. Monenu CTPOSHHs Ta30B, XHIKOCTeH U TBEPABIX TeN U OOBSICHEHUE CBOMCTB
BEILIECTBA HAa OCHOBE 3THX Mojeneld. Macca m pasmepsl moiiekys. KosmuecTBo BemiecTsa.
[TocTostnuast ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOUW TEOpHH
uaeasbHOro raza. AOcoioTHas TeMmiepaTypa Kak Mepa cCpelHell KHHETHYECKOW >HEpPruu
TEIUIOBOTO JBM>KeHMs vactull rasza. lllkana temneparyp KenbBuna. ['a30Bble  3aKOHBI.
VpaBuenue MengeneeBa—Knaneitpona. 3akon Jlanmerona. M3omporeccsl B UACaIbHOM Ta3e ¢
MOCTOSIHHBIM KOJIM4YEeCTBOM BemiecTBa. ['paduueckoe npeacraBieHne U30MPOIECCOB: U30TEPMa,
n30x0pa, u3obapa. Axanuz 00X0008 U pacxo0o8 8 Yesax IKOHOMUU BOOHLIX PECYPCO8.

TexHuyeckue yCTpOHCTBa U MPAKTHUECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOIIME JTUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKY
OPraHNYeCKUX COCIUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mogens onbita [lITepHa.

OIBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mopaenb, HUTIOCTpUpYIOLIAs IPUPOLY JaBICHUS Ia3a Ha CTEHKU COCY/1a.

OnbIThI, HUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UJI€AIBHOIO T'a3a, N30 POLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

OnpeneneHnue Macchl BO3/AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpPEHHH 00bEMa
KOMHATBHI, JaBJICHUS U TEMIEPATYPbl BO3/1yXa B HEMl.

HccnenoaHue 3aBUCUMOCTH MEXKy TapaMeTPpaMH COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ochogbl mepmoounamuKku

TepmonuHamuueckass cucteMa. BHYTpeHHSE SHEpPrusi TEPMOAMHAMUYECKOM CUCTEMBI U
crocoObl e€ n3MeHeHus. KoamdecTBo TemoTel  paboTta. BHYTpeHHsIsT SHEPTUsS OJJHOATOMHOTO
UJeanbHOro ra3a. Buabl Temionepenaun: TemIonpoOBOJHOCTb, KOHBEKIIMS, U3TyUeHue. Y AenbHas
TEII0EMKOCTH BemiecTBa. KonnuecTBo TEIIOThI PH TETJIonepeaaye.

[Tonstue 00 ammuabGaTHOM mporecce. IlepBblii 3akoH TepMoauHaMuku. lIpuMeHeHue
MIEpPBOr0 3aKOHA TEPMOJAMHAMUKH K n3ompoueccam. ['paduueckas uHTepnperanus paboThl rasa.
Koppynuus kak cucmemnoe aenenue.

BTopoii 3akon Tepmoaunamuki. HeoObpaTHMOCTh PO1IecCOB B IPUPOJIE.

TennoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TEIUTOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
TerioBbIX MamuHax. Koagdunuent nonesnoro aeiictsus terioBod Mamuubl. Hukn Kapao u
ero K03 PUIMEHT MOJIE3HOTO ACHCTBUS. DKOJOTUIECKHE MTPOOIEMBI TETNIOIHEPTeTUKH.

TexHudeckue yCTpOWCTBA M TPAKTUUECKOE TMPUMEHEHHWE: JBUTATENb BHYTPEHHETO
CropaHus, ObITOBOW XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEW HSHEPruu Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKM TIOJ JIEWCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue »¢dupa B JATYHHOU TpyOKe MMyTEM
TpeHUs (BUIEOEMOHCTPALIHS).

H3MmeHeHne BHYyTpeHHEHN sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OmnbIT 10 aguabaTHOMY pacIIUPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOWHBI, TBUTATENS] BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3Mmepenne yaenbHON TEMITOEMKOCTH.

Tema 3. Azpecamnsie cocmoanusa eeujecmea. Dazoewvle nepexoovl




[TapooOpa3oBanne u KoHAeHcauus. Vcnmapenue wu  kuneHwe. AOCONMIOTHas U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yXa. HacklmeHHbIN nap. Y aenpHas TeIioTa mapooOpa3oBaHuUs.
3aBUCHUMOCTh TEMIIEPATypPhbl KUIICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrammmyueckue u amopdHbie Teja. AHH30TPOIUs CBONCTB KPUCTAILIOB.
Kunkue kpucramipsl. CoBpeMeHHbIE MaTepuanbl. [lmaBieHHe W KpucTaUIM3anus. Y AeIbHAs
teriota TuiaBneHus. CyOmuMmarus. [lewiexoduvie nepexoodvl, pabomaruiue om CONHEYHbIX
bamapei.

YpaBHeHue TEII0BOro OanaHca.

TexHu4eckue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHUE: TUTPOMETP U IICHXPOMETP,
KaJIOPUMETP, TEXHOJOTUU TIOJYYEHHS COBPEMEHHBIX MaTE€pHalioB, B TOM  YHUCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapoOB.

Kunenue npu noHWKEHHOM JTaBJICHHUHU.

CriocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBanus ¥ MJIaBJICHUS KPUCTAUNIMUECKOTO BEIIECTBRA.

JleMOHCTpaus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

H3mepeHne OTHOCUTENBHOM BIaKHOCTH BO3/yXa.

Paznen 4. DjaekTpoauHAMHUKA

Tema 1. Inekmpocmamuxa

OnexTpuzauusi Teia. ONEKTpUYecKud 3apsn. JBa BUAa DJIEKTPUUECKUX 3aps/oB.
[IpoBOAHMKY, TUAIIEKTPUKHU U MTOIYIPOBOAHUKH. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsia.

B3aumopeiicteue 3apsimoB.  3akoH  Kynona. TodeuHbll  2I€KTpUYECKHH — 3apsill.
Onextpuueckoe mnoje. Hanpsok€éHHocTh snexTpuueckoro moissd. [IpuHIun cynepno3unuu
MEKTPUYECKUX TOoJeH. JIMHUM HanpsyKEHHOCTU AIIEKTPUYECKOro NOJsA. [Ipasosvie 0cHOBbl
npomueooeticmaus koppynyuu 6 Poccuu.

PaGora cun osnekrpocratmueckoro mois. [loTeHuman. Pa3HOCTE  MOTEHIMAIIOB.
[IpOBOHMKY M TUATEKTPUKH B AJIEKTPOCTATHUECKOM ITouie. JIudiieKTprudecKasi IpOHUIAEMOCTb.

OnexTpoéMkocTs. KoHzaeHcaTop. DJEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpa. JHEPTHUs
3apsKEHHOIO KOHJIEHCATOPA.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKOI, JJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIN
anmnapar, CTpyMHBINA IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HaRIEKTPU30BAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.

IIpoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DnexTpocTaTH4ecKasl 3allnTa.

JIMPNEeKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIONIaJAW  IUIACTHH,
PacCTOSIHUS MEXIY HUMHU U JUIEKTPUUECKOU IIPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannsiit 21exkmpuueckuii mok. Toxu 6 paznuunvix cpedax

DNIEKTPUUYECKHUI TOK. Y CJIOBHS CYIIECTBOBAHUS 3JEKTPUUYECKOTO TOKA. MICTOYHUKH TOKa.
Cuia Toka. [TocTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma 11 yyacTka 1eMu.




DneKTpuuecKkoe COIIPOTHBIICHUE. VYnenbHoe COIIPOTHBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIAHHOE COEUHEHNE TPOBOIHUKOB.

Pabota snekrpuueckoro toka. 3akoH J[xoyns—Jlenia. MouHoCTh 3JE€KTPUYECKOTO TOKA.
AHmuKoppynyuornHoe Mupog8o3speHue.

DJIEKTPOABUKYILASL CUJIA U BHYTPEHHEE CONPOTUBICHUE NCTOYHUKA TOKA. 3akoH Oma 1t
MOJIHOM (3aMKHYTOM) asiekTpuueckoit nenu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTh CONPOTUBIIEHUS METAJUIOB
oT Temneparypbl. CBEpXIpPOBOAUMOCTb.

DJIEKTpUUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TPUMECHAs MPOBOJUMOCTH IOJYIPOBOIHHUKOB.
CgoiictBa p—n-tiepexoja. [1omynpoBoHUKOBBIC TPHUOOPHI.

DNEKTPUUECKUH TOK B PAcTBOPAX M pacIljlaBax AJIEKTPOJMUTOB. DJIEKTPOJIUTHYECKAS
aucconuanus. JIeKTpoIIn3.

DneKTpuuecKkuil ToK B razax. CaMoCTOSTENbHbIN U HECAMOCTOATEIbHBIN pa3psa. MonHus.
[lna3ma.

TexHuuyeckue ycTpoiicTBa M MPaKTUYECKOE IPUMEHEHHE: aMIEpPMETP, BOJIBTMETP,
peocTaT, HUCTOYHUKHM TOKa, ODIEKTPOHArpeBaTeibHble MPUOOPBI, AIEKTPOOCBETUTEILHbBIE
npuOOpBl, TEPMOMETP CONPOTHBIICHHS, BAaKYyMHBIH MO, TEPMHUCTOPBI U (HOTOPE3HCTOPHI,
MOJIYIIPOBOIHUKOBBIN 1MOJ, FalbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuitbl TOKA U HAIPSIKEHUSI.

3aBUCHUMOCTb CONPOTHUBIICHUSI LUIMHIPUYECKUX MPOBOAHUKOB OT JUIMHBI, IJIOLIAAU
MONIEPEYHOI0 CEYEHUSI U MaTepHuaa.

CMelaHHO€ COeJUHEHHE ITPOBOHUKOB.

[Tpsimoe m3MepeHue 3IIEKTpOABMKYIIEH cuibl. KOpoTKkoe 3aMblkaHHE TallbBAHMUUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET 0 COIPOTHUBIICHUSI.

3aBHCHUMOCTb COIIPOTUBIIEHUS] METAJNIOB OT TEMIIEPATYPBI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3ps ¥ IPOBOJIUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydeHne CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3MmepeHne DIEKTPOIBWKYILEH CHJIBI HCTOYHMKA TOKA M €r0  BHYTPEHHETO
COIPOTHBIICHUS.

HaGnronenue snekrpoiusa.

MexnpeamMeTHblie CBS3H

N3zyuenne xypca ¢usukn 6a3zoBoro ypoBHsS B 10 kimacce OCYHIECTBISETCS € Y4ETOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMud MaTeMaTHKH, OWOJOTMH, XHMUH,
reorpadvu U TEXHOJIOTHH.

Medscnpeomemnsie nouwamus, CBSA3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBJICHWE, Hay4yHbIH (akT, rumoresa, Qu3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIOJeHHeE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelleHne CUCTEMBbl YypaBHEHUM, JHMHEWHas QyHKIUs, mnapabona,
runepOoia, uxX rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl W HUX MPOEKIMH HAa OCH
KOOpPJMHAT, CII0KEHHE BEKTOPOB.

buonozus: mexanndeckoe IBUKEHHE B )KMBOU mpupoae, muddysus, ocMoc, Termioo0MeH
KUBBIX OPraHU3MOB (BHJIbI TEIUIONEPENAaYH, TEIJIOBOE PABHOBECUE), DJIEKTPUUECKUE SIBJICHUS B
YKUBOU MPUPO/IE.




Xumus: TUCKPETHOE CTPOECHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, JKUIKOCTEH M Ta3oB, JJIEKTPUUYECKHE
CBOMCTBA METAJJIOB, 3JIEKTPOIUTUUYECKAsL JUCCOLMALNS, FalbBaHUKA.

l'eocpaghus: BIaXXHOCTb BO3LyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKE JABMKEHUN C UCIOJIb30BAaHUEM MEXAHH3MOB, YUET TPEHHUS B
TE€XHUKE, MOJIIMIIHUKH, HCIIOJIIb30BAHME 3aKOHA COXPAaHEHHUs HMIIyJIbca B TEXHUKE (pakeTa,
BOJAOMET U Jpyrue), JBHUraTeslb BHYTPEHHETO CropaHusi, mapoBas TypOuHa, OBITOBOIl
XOJIOJWIbHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YHUCIIE
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTWH,  DJJIEKTpOCTaTHYecKas  3aluTa,  3a3eMJICHUE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NPUHTEp, DJICKTPOHArpeBaTelbHbIE MPUOOPHI,
ANEKTPOOCBETUTEIbHBIE PUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. DiekTpoauHaAMHUKAa

Tema 3. Maznummnoe none. I1eKmpomMazHuUmMHAA UHOYKUUS

[TocrosiHHbIE MarHuThl. B3auMonencTBUE MOCTOSSHHBIX MAarHuTOoB. MarHuTHOE TOJIE.
Bekrop marauTtHOM uHAyKuMy. [IpuHImn cyneprno3unuy MarHUTHIX 1ojiei. JINHMM MarHuTHOU
uHaykuud. KapTrHa mTuHui MarHuTHOM WHTYKIIUHU TTOJIS IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1moJjie MPOBOAHMKA C TOKOM. KapTuHa JMHUNA MHAYKIMM MarHUTHOTO IOJIS
JUITMHHOTO TIPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJHHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanmoaeiicTBue MpoBOJIHUKOB C TOKOM.

Cwita Amriepa, e€ MOTyJIb U HallpaBJICHUE.

Cwia JlopeHua, e€ MoAyJp W HampaBieHHe. JIBUKeHHE 3apsyKEHHOM YacTULbl B
OJIHOPOJIHOM MarHuTHoM nosie. Pabota cuisl JlopeHua.

SIBneHne »NeKTpOMAarHMTHONM MHIAYyKUMH. [lOTOK BekTOpa MarHUTHOW WHIYKIUU.
DNEeKTPOABMKYIIAs CUJIa MHAYKIIMH. 3aKOH 2JIEKTPOMarHUTHOW HHayKiuu Dapaes.

BuxpeBoe nsnekTpuueckoe Mmoje. IDJIEKTPOABMXKYILIAsS CUja WHAYKUMU B TNPOBOIAHHUKE,
JBIDKYIIEMCS TIOCTYTIATEIbHO B OJTHOPOTHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTD. SIBJICHNE CAMOMHAYKIIMHU. DICKTPOABIKYIIAs CHJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO TOJIs1 KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE IPUMEHEHHUE: IIOCTOSIHHbIE MAarHUThI,
AJIEKTPOMArHUTHI, DJIEKTPOIBUTATENh, YCKOPUTEH AJIIEMEHTAPHBIX YaCTUIl, HAYKIIMOHHAS TIE€Yb.
Anmuxoppynyuonnoe Mupo8o33peHue.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHWE AIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIuHUY MHIYKIUY MAarHUTHOTO MOJIS.

B3anMozeicTBre JByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHune ANeKTPOMArHUTHON MHAYKIUH.

ITpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIBI UHIYKIIMA OT CKOPOCTH M3MEHEHHUsS MarHUTHOTO
MOTOKA.

SIBiieHNE CAaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3yueHnne MarHuTHOTO MOJIsl KaTyIIKU C TOKOM.

HccenenoBanue 1elCTBUS NOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.




I/ICCJ'IGI[OBaHI/Ie SABJICHUSA BHCKTPOMaFHHTHOﬁ HWHAYKIIWH.

Paszngea 5. Kosie0anusa 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble K0Ja1e0anus

Konebarenbnass cucrema. CBOOOTHBIE MeEXaHWYECKHE KolieOanus. [ apMOHUYECKHE
koneOanus. Ilepuon, uwacrora, ammautyna u Qasa kojeOanuil. [Ipy>KUHHBIA MasTHHK.
MareMaTruecKkuii MasTHUK. YpaBHEHHE TrapMOHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPY TAPMOHUYECKHUX KOJICOaHUSX.

Konebartenbupiii  koHTYp. CBOOOIHBIC 3IEKTPOMArHUTHBIE KOJeOaHWUS B UACATHLHOM
KoJeOaTebHOM KOHType. AHAIOrus MEXIy MEXaHHUYEeCKUMHU U 3JICKTPOMarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAUIBHOM KOJIeOaTeIIbHOM
KOHTYype. JleKmpoMacHumHvle s6J1eHUs 6 OCHO8e pabombvl mpameds U _mpojlietdyca.
Ipopuraxmuxa I1J/1.

[IpencraBienue o 3aryxawmux KoueOaHUsAX. BoIHYKIeHHbIE MEXaHHUECKHUE KoJeOaHus.
Pe3onanc. BeiHyXI€HHBIE 2IIEKTPOMATrHUTHBIE KOJICOAHHUS.

[lepemennbiii Tok. CUHYCOMAQIBHBIA NIEPEMEHHBIM TOK. MOLIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEHUCTBYIOIIEE 3HAYCHUE CHUIIBI TOKA M HATPSKCHMUSL.

Tpanchopmarop. IIpousBoacTBo, mepenada U MOTPeOICHUE AIIEKTPUUYECKOW HSHEPTHUU.
DKOJIOTHYECKUE PHUCKH TP TPOU3BOACTBE dJEKTpodHepruu. KynbTypa UCHIONb30BaHUA
3JIEKTPOIHEPIUU B IOBCEAHEBHOM )KU3HHU.

TexHudeckue yCTpOMCTBA W IIPAKTUYECKOE IIPUMEHEHHE: DJJIEKTPUYECKUHA 3BOHOK,
TeHEPATOp NEPEMEHHOI0 TOKA, IMHUU AJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTeIbHONU CUCTEMBI (MIPYKUHHBINA UM MaTeMaTUYECKUN
MasITHUK).

Habmroienue 3aTyxaronmx KoieoaHmii.

HccnenoBaHre CBONCTB BBIHYKICHHBIX KOIEOaHU.

Hab6monenue pezonanca.

CBOOOIHBIE AIIEKTPOMATHUTHBIE KOJICOAHMUS.

OcuusmiorpaMmel - (3aBUCMMOCTH  CHJIBI  TOKAa M HANPSDKEHHS] OT BPEMEHH)  JUIs
ANEKTPOMATrHUTHBIX KOJICOaHHH.

Pe3onanc npu mocnenoBaTenbHOM COCIMHEHHH PE3UCTOPa, KAaTYIIKW WHIYKTUBHOCTH WU
KOH/JIEHCATOopA.

Mogenb TUHUY JIEKTPOIepeIaun.

Yyenuueckuii sxcnepumenm, nabopamopuvie pabomuol

WccnenoBanue 3aBUCHMOCTH TTEPUOIa MATIBIX KOJIEOAHUHM Tpy3a Ha HUTH OT JIJTHHBI HUTH U
Macchl Tpy3a.

WccnenoBanme miepeMEeHHOTO TOKa B IEMH W3 TOCJIEIOBATEILHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmpomazHumHble 60JIHbL

Mexanuueckue BOJIHBI, ycioBUs pacupoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHuUs
U JiuHa BOMHBL [lomepeuHble W TpoNONbHBIE BOJHBL. MHTepdepenmus u audpakmus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJHBI. YCJIOBHS M3Jy4Y€HHUS AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHrtanus BektopoB E, B, V B snexkrpomarauTHOi BosiHe. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaX€HHWE, IMpelIOMIICHHe, Nonspusaiys, audppaxius, uHTephepenuus. CKOpoCTbh
3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 3EeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY. AHanu3 pacxo008 u 00X0008 8 Yeax IKOHOMUU BOOHIX PECYDCO8B.

[IpuHUUIIBI paguOCBs3U U TeNeBUACHUS. Pagnonokanus.




DJIEeKTPOMAarHUTHOE 3arpsi3HEHHE OKPYIKAIOIIeH Cpe/ibl.

TexHuyeckue yCTpOiCTBa M MPAKTUYECKOE NMPUMEHEHHUE: MYy3bIKaJbHble MHCTPYMEHTHI,
yIBTPa3ByKOBasl JUAarHOCTUKA B TEXHUKE M MEIUIMHE, paaap, paJuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE MOMEPEYHBIX U MPOJIOJIBHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOYHUK 3BYKa.

Habumronenne otpaxkeHus U IPeIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AMPpakiud MEXaHMYECKUX BOJIH.

3BYKOBOM pPE30HAHC.

Habmioienue CcBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOH W YacTOTOM
KoJIe0aHuH.

HccnenoBanre CBOWCTB  9SJEKTPOMAarHUTHBIX  BOJH: OTpPaK€HUE, IpeJOMIICHHE,
noJsipusanus, Tudpaknus, nHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonuHeiiHoe pacpocTpaHeHUE CBETa B OJJHOPOIHOM cpefie.
Jlyu cBeta. ToyeuHbIi HCTOUHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbl OTpakeHusi cBera. llocTpoeHue n300paxeHUl B IUIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKkOHBI TMpeIOMIIEHHS cBeTa. AOCOJIOTHBIM  TOKa3aTellb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxeHue. [IpeneiapbHBI yroyi MOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus cBeta. CnoxkHbIi cocTaB Oenoro cBeta. L[Ber.

CoOuparomue W paccewBaromue JHH3bL. ToHKas nuH3a. DOKYCHOE pacCTOsiHHE U
OINTHYECKasi CUjla TOHKOHM JuH3bL. [locTpoenne n3obpakeHuil B COOMpArOIMX U PacCEUBAOLINX
nuH3ax. PopMysa TOHKOW JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

[Tpenensl NpUMEHUMOCTH T€OMETPUUECKON ONITHKH.

BomnoBas ontuka. HWaTepdepenuns cBera. KorepeHTHbIE HWCTOYHHKU. Y CIOBUSA
HaOII0/IeHNsI MAKCUMYMOB 1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHHKOB.

Hudpakmus csera. [udpakumonnas peméTka. YciaoBue HAOMIOIEHUS TJIaBHBIX
MaKCHUMYMOB IpH MaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY .

[Tonsipu3zarus cBeTta.

TexHUUecKkne YCTpOWCTBa M TPAKTUYECKOE NMPUMEHEHHWe: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIA  ammapar, MHKPOCKOI, TENECKON, BOJOKOHHAS OMNTHKA, IU(PaAKIMOHHAS
pemeTKa, MOISTPOUST.

Jlemoncmpayuu

[IpsimonuHetHOE pacnpocTpaHeHue, OTpakeHHe M IpesiomiieHne cBera. Onruyeckue
pUOOPBHI.

[TonHOE BHyTpeHHEE OoTpakeHre. MoJiesb CBETOBO/I.

HccnenoBanue CBOWCTB M300paKeHUH B TMH3aX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6nronenue naTepdepeHIinm creTa.

Habmonenue nugpakuuu caera.

Hab6nronenue aucnepcun cBera.

[Tonmy4yeHnue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Torydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

Habmionenue nonsipu3auu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

W3mepenue nokasaTesis IpeIoMIICHHUS CTEKJIa.

HccnenoBanue CBOMCTB N300payKeHU B JIMH3AX.



Habmronenue nucnepcun cBeTa.

Pa3nen 6. OcHOBBI cHIENIHAJIBLHOI TEOPUH OTHOCHTEIbHOCTH
['paHuIBl TPUMEHUMOCTH KJIACCMYECKOM MeXaHHMKHU. IlocTynarhl cnenuaibHOW Teopuu
OTHOCUTENBHOCTH: WHBAPUAHTHOCTh MOJYJsl CKOPOCTH CBE€Ta B BaKyyMe, [MPUHLUII
OTHOCUTEIBHOCTH DUHITEHHA. Koppynyus Kax cucmemHnoe seieHue.
OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTH. 3aMeJJICHIE BPEMEHHU U COKPAILIEHUE JITTUHBI.
DHeprusi 1 UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € SHEPrUEH U UMITYJIBCOM PEJISITUBUCTCKON YaCTHUIIbl. DHEPTHUs TTOKOSI.

Paznea 7. KBanToBas pusuka

Tema 1. dnemenmul K6aHMOGOU ONMUKU

®otonbl. Dopmyna [lnanka cBsi3u dHEprun (POTOHA C €r0 YACTOTON. DHEPTHS U UMITYJIbC
dhoToHa.

OtkpeiTie u wuccinenoBanue Qoroddpdekra. Onwitet A. I'. CroneroBa. 3aKoHBI
dotorddekra. Ypapuenue Diinimreiina ans pororddexra. «KpacHas rpanuna» dpororddexra.

Hasnenue ceera. Onbrtel [1. H. JIeOenera.

XUMHUUYECKOE IEUCTBUE CBETA.

TexHUYEeCKue YCTPOHCTBA M MPAKTUIECKOE TIPUMEHEHHUE: (POTORIEMEHT, (POTOIaTIHK,
COJTHEYHas Oatapesi, CBETOIUO/I.

Jlemoncmpayuu

@010 deKT Ha YCTAaHOBKE C LIMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.

CBeToaHoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pe3epdopna nmo paccesnuro o -yactuil. [lnanerapnas
Mmojenb atoMa. Iloctynarel bopa. M3nyuenue u normnouienrne (OTOHOB MpH MEPEXO]e aToma C
OJIHOTO ypOBHSI BHepruu Ha Apyroil. Buael cnektpoB. CHekTp ypoBHEH SHEpruu aroma
Boopoaa. Koppynuus: evleoda uiu yoblmox.

BonnoBeie cBolicTBa yactull. Bosnsl ne bpoinsa. KopnyckynsipHO-BOTHOBOM AyaJIU3M.

CnoHTaHHOE U BBIHYKJIEHHOE U3ITyUEHHE.

TexHudeckue yCTpOMCTBA W IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAJIbHBIA aHaJIN3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pezepdopaa.

Omnpenenenue ATMHBI BOJIHBI Jlazepa.

Habmonenue nuHeuaThIX CIEKTPOB U3ITyUeHHS.

Jlazep.

Yuenuueckuiui sxcnepumenm, nabopamopmuvie pabomul

Hab6nronenune nuHEe9aToro cnexrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBHI, JIOKa3bIBAIOIINE CII0)KHOCTh CTpOEHHS  sjpa. OTtkpbiTHE
paauoaktuBHOCTH. OnbITE Pe3epdopaa o onpeneneHno cocTaBa paguoaKTUBHOTO U3TyUYEHUSI.
CaoiicTBa anb(a-, 6eTa-, raMMa-u3nydeHus. BiausiHue paqnoaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpriTHe TpoTOHa W HeWTpoHa. Hyxinonnas mozens sapa ['eiizenbepra—liBanenko.
3apsn sapa. MaccoBoe unciio siipa. M30Tomnsl.

Anbda-pacniaz. DIEKTpPOHHBIM W MO3UTPOHHBIM OeTa-pacman. ['amma-uznydeHue. 3aKoH
PaIMOaKTUBHOIO pacnaja.

DHeprus CBSI31 HyKJIOHOB B siipe. SnepHbie cuibl. JledexT macchr sipa.

Snepusle peakuuu. Jlenenue u CUHTES SI€Ep.




Snepusblii peakrop. Tepmosaepusiii cunTe3. [IpobiaeMbl U IEpCHEKTHBHI SAEpHON
SHEPreTHKU. DKOJIOTMYECKUE aCIEeKThI EPHON SHEPTeTUKH.

OnemeHTapHble YacTullbl. OTKPBITHE IO3UTPOHA.

MeTo/ 161 HAOJIOIEHUS U PETUCTPALIUU JIEMEHTAPHBIX YaCTHUII.

OyHIaMeHTallbHbIe B3auMoieiicTBus. EqUHCTBO hu3nyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHHE: JO3MMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas 6oMoa.

Llemoncmpayuu

CuéTurK HOHM3UPYIOLIUX YaCTHUII.

Yuenuueckuui sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue TpekoB yacTuil (110 roToBeIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMUH U ACTPOPU3UKHU

Oranbel  pasBuTuss actpoHomuu. IlpuknazHoe W MHpPOBO33pPEHUYECKOE  3HAYCHHE
ACTPOHOMMUU.

Bup 3Bé3aH0ro Heba. Co3Besus, spKue 3BE3/bl, JIAHEThl, UX BUAUMOE JBI)KEHUE.

ConneuHas cucrema.

Connue. Conneunas akTUBHOCTb. Mcrounuk sHepruu CosHua u 3BE34. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTUKH. JluarpamMMa «CHEKTpaJbHbIM KJIacC — CBETUMOCTbY». 3BE3[BI
[JIABHOM TI0CJIEIOBATEIBHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTb» i 3BE3J IJIABHOU
nocieaoBareabHOCTH. BHyTpenHee crpoenue 3BE3a. COBpEMEHHBIE MPEICTaBICHUS O
IIPOUCXOXKACHUU U 3Bomonuu ConHua u 3BE3/. DTarlbl )KU3HU 3BE3. [lewexoouvie nepexoowl,
pabomaroujue om conHeuHblx bamapell.

Mneunsiii [1yTe — Hama ["anaktuka. [lonoxxenune u neuxenne Connua B ['anaktuke. Tumbl
rajakTuk. PaguoranakTiuku u kBazapel. YEpHbIE ABIPHI B siIpax rajlakTHK.

Bcenennas. Pacummpenue Bcenennoil. 3akon XaO6na. Pazberanue ranaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe u3inydeHue.

Macmra6Has cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
JUIsL ONIpeieNIeHHs] MOJIOKEeHNUs HeOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/MS
CeBepHoro nosymapus 1 sipkue 3BE3/bl.

HaGnronenus B teneckon JlyHsl, mianer, Maeunoro Ilytu.

O0o0maroniee NnoBTOpeHUE

Posib ¢Qu3uMKu U acTpOHOMHUM B HKOHOMHUYECKOW, TEXHOJIOTMYECKOH, COLMAIBbHOM U
ATHUYECKON cdepax [eATeIbHOCTH 4YeJOBeKa, pojb M MeCcTo (U3MKM U acTpOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTHHE MHpa, pojb (HU3UUECKOH Teopun B (HOpMHUPOBAHUH
Mpe/iCTaBIeHUH 0 GU3NUYECKON KapTHHE MUPA, MECTO (PU3NUECKON KapTUHBI MUpPA B 00ILIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX IpeJCTaBIeHU o mnpupone. Habawoldenue u ananu3z
pabombvl npubOPO8 yuema 31eKmpoIHepeUU U 800bl 8 YEJIAX IKOHOMUU ceMelno20 0100xcema.

Me:xnpeamerHblie CBA3U

N3zyuenune kxypca ¢usuku 06a3zoBoro ypoBHsS B 11 kimacce ocymiecTBiseTcss ¢ yd&€ToM
COJIEp’KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpaguu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHHE, HAY4HbIH (akT, rumoresa, (u3nueckas BENIWYMHA, 3aKOH, TEOPHs, HaOIIOJCHHUE,
SKCIIEPUMEHT, MOJIEIUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKIUHU: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U MX




MPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, NMPOW3BOAHBIC 3JIEMEHTApHBIX (DYyHKIHH,
MIPU3HAKU TI0JJ00MS TPEYTOJIbHUKOB, OMPEIeNIeHUE IOIIAIN MIIOCKUX (GUryp u oobEéma Tel.

buonoeusn: snekTpuyeckue SBICHUS B JKMBOM IPHPOJE, KOJeOATeNbHbIC JBWKCHHUS B
KUBOM MpUpOJE, ONTUYECKUE SIBIICHUS B JKUBOW MPUPOAE, NEHCTBUE paJuallid Ha >KUBBIC
OpPTraHU3MBI.

Xumus: CTpOGHHME aTOMOB W MOJIEKYJ, KpUCTa/LIM4yeckass CTPYKTypa TBEPIBIX Tel,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PElIETKY, CIIEKTPAJIbHBIN aHaJH3.

l'eoepaghus: marHUTHBIE TIOMIOCA 3€MJIM, 3aJIEKH MArHUTHBIX Pya, POTOCHEMKA 3eMHOU
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIICTPICEHUH.

Texnonozus: TUHUM BIIEKTPOIIEpEaay, FEHEPATOp MEPEMEHHOIO TOKA, 3JIEKTPOABUIaTENb,
WHIYKIMOHHAs TeuYb, pajap, paAuONpUEMHMK, TENEeBH30p, aHTeHHa, TeiedoH, CBU-meus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJHEYHast OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMDBbI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenue yueOHOro mpeamera «®Du3uka» Ha YPOBHE CPEIHEro OO0IIEro oOpa3oBaHHS
(6a30BBIil  ypOBEHB) JIOJDKHO  OOECIEYUTHh  JIOCTIDKEHUE  CIEAYIONUX  JTUYHOCTHBIX,
METAaINpPeIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pe3yJbTaThl OCBOCHUA y4ueOHOro mpeamera «Dusnka» TOKHBI OTpaxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsS PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIMEl JTUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHEHTAlUW, TO3UTUBHBIX BHYTPEHHUX
yOCKICHUN, COOTBETCTBYIOIIUX  TPATUIIMOHHBIM IICHHOCTSIM  POCCHUCKOTO  OOIIeCTBa,
paciivpeHye >KU3HEHHOTO OIbITa M OIbITa JEATENbHOCTH B MPOIECCEe peall3allid OCHOBHBIX
HaIpaBJIEeHUW BOCIIUTATEIHHON I€ATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh TPAXKAAHCKOW MO3UIMU  OOydYaromierocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOr0 O0IIeCTBa;

MPUHSITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAaHUCTHICCKUX M JIEMOKPATHICCKUX
LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JCSITEILHOCTh B HHTEPECAX IPaXTaHCKOTO OOIIeCTBa,
y4acTBOBAaTh B CAMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aHMOJCHCTBOBATh C COLMAIHHBIMA HHCTUTYTAMH B COOTBETCTBHU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTapHOHN W BOJIOHTEPCKOH JIeATEITLHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUA:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaskJaHCKON MACHTUYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSIM POCCUHUCKUX
y4EHBIX B 001acTH (PU3UKU M TEXHUKH;

3) AIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, 3TUYECKOTO MTOBE/ICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIC PEIIEHUs, OPUEHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIC B JCATCIHOCTH YIEHOTO;

OCO3HaHHE JINYHOTO BKJIaJ]a B TOCTPOCHUE YCTOMYHUBOTO OYIYyIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHONICHHE K MUPY, BKIIFOYAsi SCTETUKY HAYYHOTO TBOPYECTBA, MIPUCYIIIETO
(bu3nuecKoil Hayke;

5) Tpy10BOro BocnuTAHMS:

UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHONW JEeATENLHOCTH, B TOM 4YHCIIE
CBS3aHHBIM C (HU3WKOW W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymien
npodeccuu U peanr3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M caMOOOpa30BaHHIO B 00JacTH (PU3HKH HA
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rH4eCcKOro BOCIIUTAHNS :

c(hOpMUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYpPbhI, OCO3HAHUE TII00aTFHOTO XapaKTepa
IKOJIOTHYECKUX TPOOIIeM;

IJIJAHUPOBAHUE W OCYLIECTBICHHE IEHUCTBHM B OKPYXAlOLIEH Cpele Ha OCHOBE 3HAHUS
LIeJIEW YCTOWYHUBOTO PAa3BUTHSI UEJIOBEUECTBA;

paciIiupeHHe OIbITa JEATEIbHOCTH HKOJOTMYECKONM HaNpaBIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUI 110 (pu3mKe;

7) IEHHOCTH HAYYHOT0 MO3HAHHUSI:



c(OPMHPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs PU3MUECKON HAYKU;

OCO3HAHME IICHHOCTU HAYyYHOH NIESTENbHOCTH, TOTOBHOCTh B IPOIIECCE M3YUEHUS (PU3HMKH
OCYILECTBIIATH IPOEKTHYIO U MCCIEI0BATENbCKYIO AEATEIbHOCTh HHANBUIAYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbHI

Ilo3naBaTenbHBbIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS
ba3oBble Jiorn4eckune 1eMCTBUSA:

CaMOCTOSITENIbHO (POPMYTIUPOBATh M aKTyalIU3UpPOBaTh MpoOJIeMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

OTIpEeeIIATh LENU AesITeIbHOCTH, 337aBaTh MapaMeTphl U KPUTEPUHU UX JOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIN3a UMEIOLIUXCS MaTepHAIbHBIX
1 HEMaTepHAJIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBHI B I€ATEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IENISIM,
OIICHUBATh PUCKHU MOCIIEICTBHUI N€ITEIbHOCTH;

KOOPJMHHUPOBATH U BHIOJIHATH PabOTY B YCIOBUSX PEaIbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MTPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3zoBble uccienoBarenbckue 1eliCTBUS:

BJIa/IeTh HAYYHOM TEPMMHOJOTHEH, KIIOYEBBIMU MOHITUSIMH U METOAaMH (PU3NYECKOU
HayKH,

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEAOBATEIbCKON U MPOEKTHON AEATEIHbHOCTH B 00IacTh
(U3HUKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PELIEHHs 3a7au
(U3MUECKOTO CoJepKaHUs, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMUS;

BIIAJICTh BHUJAMH JESATEIHHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS, €ro HHTEPIpEeTallnu,
MpeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IUYHBIX Y4YEOHBIX CHTyalusX, B TOM 4YHUCIE TpU
CO3/IJaHUU y4YE€OHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJIAITh [PUYMHHO-CIIEJICTBEHHbIE CBSI3W W aKTyaJIU3UpOBaTh 3a7ady, BbIABUTATh
TUNIOTE3y €€ pelieHUs, HaXOJIWUTh AapryMEHTHl ISl JI0KAa3aTelIhCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJE pEIIEHUS 3a7aud pPe3yJbTaThl, KPUTHUYECKHU
OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh M (HOPMYJIHUPOBATH COOCTBEHHBIE 33/1aud B 00pa30BaTENbHOW NEATEIbHOCTH, B
TOM YHCIIE IPHU U3YUCHUU (DU3HKHY;

JIaBaTh OIEHKY HOBBIM CUTYAIHsIM, OIIEHUBATH TPHUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 0071aCTh KUZHEAEATEIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33729, JOITYCKAIOIIUE AIbTEPHATHBHBIC PEIICHHUS.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMU TOTy4YeHUs WH(pOpManuu PU3NYECKOTO COJEPKaHUsl U3 MCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH TIOUCK, aHajdW3, CHUCTEMaTH3alUi0 |
WHTEpPIpETAHIO HHPOPMAIINH Pa3TMYHbIX BUIOB U (HOPM MPEACTABICHHUS;

OIICHUBATH JJOCTOBEPHOCTH MHGOPMAIIHH;

UCIIONIb30BaTh CpeACTBA WHGOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJIOTUHA B
pelIeHnd KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AllMOHHBIX 3a7ad C COOJI0JEeHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH O€30MacCHOCTH, TUTHEHBI, PECypcoCcOepeKeHus], PABOBBIX U
ATUYECKUX HOPM, HOpM HH(POPMAIIMOHHOM 0€301MacHOCTH;



CO3/1aBaTh TEKCThl (DPM3UYECKOTO COACp)KaHUS B pa3IMyHbBIX (opmatax ¢ ydé€roMm
Ha3HayeHUs uH(oOpManMM ¥ LEJIeBOW AayIuTOpPUH, BbIOMpas ONTUMAIBHYIO (opmy
IIPEICTaBICHMS U BU3YyaJIU3aL1H.

KoMMyHHMKaTUBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYLIECTBIISATH OOIICHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOH €ATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIli U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIB30BATh IPEUMYIIECTBA KOMAaHIHONW 1 UHIUBUIYaIbHOU PabOTHI;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YjeHa KOJUIEKTHBA;

IPUHUMATh LEIM COBMECTHOW JESTENbHOCTH, OpPraHU30BbIBATH U KOOPAMHHUPOBATH
JNeHCTBUS MO €€ JOCTH)KCHMIO: COCTaBIIATh IUJIAH ACHCTBHM, pacmpelnessTb POoiau C y4EToM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON PabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIAJa M KaXKJIOTO Y4aCTHHUKA KOMaHbI B OOLIMIl pe3ynbTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OIEHUBATh MJIEU C TMO3UIMH HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIISITh TO3UTHBHOE CTpPATeTMYeCKOE IIOBEIEHHWE B PA3JMYHBIX CHUTYalUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, ObITh HHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaIbHbIEe YUeOHbIe NeiCTBUSA
Camoopranu3anusi:
CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JIEATEIHHOCTh B 00IAaCTH (U3MKU U
ACTPOHOMUHU, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;
CaMOCTOSTENIbHO COCTABJIATH IUIAH PEIICHUS PAaCUETHBIX M KAayeCTBEHHBIX 3ajJad, IUIaH
BBITIOJIHCHUSI TPAKTUYECKOM paboThl ¢ y4€TOM HMEKIIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIlUSIM;
pacupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHHIH;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;
OIICHUBATDH MPUOOPETEHHBIN OIBIT;
croco6cTBOBaTh (HOPMHUPOBAHUIO M TMPOSIBICHUIO JSPYIUIMU B o0nactu  (HU3HKH,
TTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHBIN M KYJbTYPHBIA YPOBEHB.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA HHTEJJICKT:
JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JAESTENbHOCTb, OLEHWBATH
COOTBETCTBHUE PE3YyJIbTATOB IETISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICJIUTEIIBHBIX TIPOIIECCOB, MX PE3YIHTATOB M OCHOBAHHIA;
UCTIONIb30BATh IPUEMBI peIeKCHH JIJIS OLIEHKHU CUTYallUd, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATH PEIICHUSI 10 UX CHIDKCHHIO;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€ PE3YIbTATOB JIESATEIbHOCTH;
MPUHUMATH Cce0s1, TOHNMAasi CBOM HEJAOCTATKH M JIOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YIbTATOB ACSITEIbHOCTH;
MPU3HABAaTh CBOE MPABO U MPABO APYTHX HA OMIMOKH.
B mporiecce qocTrxkeHNs TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMEI IO (DHU3UKE AJIs
YPOBHSI CpeiHero oOmero oopa3oBaHusl y 0OyJarONIUXCsl COBEPIICHCTBYETCS 3MOIMOHATLHBIN
WHTEJUIEKT, MPEANOoIaraonmii ChoOpMUPOBAHHOCTD:



CaMOCO3HAaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOILIMOHAIBHOE COCTOSIHHE,
BUJICTh HANPABJICHUS Pa3BUTHUS COOCTBEHHOW AMOLMOHAILHOM chephl, ObITH YBEpEHHBIM B ce0e;

CaMOperyJIMpoBaHus, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBATHCA K HSMOIMOHAIBHBIM
W3MEHEHUSM U TIPOSIBISITh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAKOUICH CTPEMJICHUE K JOCTHXKCHHUIO LIEJIM M yCHexy,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKIIIOYAIOMICH CIIOCOOHOCTh MOHMMATH SMOIMOHAIBHOE COCTOSIHHE IPYTHX,
YUHUTBHIBATh €TO0 MPHU OCYIIECTBICHUU OOIICHHSI, CHOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHHUIO;

COLMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOLICHUS C JAPYTHMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peliaTh KOH(IMKTHL.

NPEJIMETHBIE PE3YJIbTATbBI

K kxonny oOyuenus B 10 kiacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM ypOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Yy O0YUAIOIIUXCSI YMEHHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPaxX poyib U MecTO (HU3UKH B (DOPMUPOBAHHH COBPEMEHHOMN
Hay4YHOM KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHOW TEXHMKHM M TEXHOJIOTHH, B MPaKTHUYECKON
JIeATSIIFHOCTH JIFO/ICH;

YUUTBIBaTh TPaHMLIBl NPUMEHEHUS H3YYEHHBIX (U3MYECKUX MOJeNneil: marepuaibHas
TOYKa, MHEpLUalbHas CUCTEMa OTCYETa, aOCOJIIOTHO TBEPAOE TEJIO, WICAIBHBIN ra3, MOJEIH
CTPOEHUS Ta30B, XKHUJAKOCTEH U TBEPABIX TEJ, TOYCUHBIH AJIEKTPUUYECKHM 3apsii NpU pEeLIeHUU
(bu3nyecKuX 3a/1a4;

pacrio3HaBaTh (pU3MYEeCKHe SBJICHUS (MPOLECCh) U OOBSCHATh MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOEHHUS BEILECTBA M AJIEKTPOJAWHAMUKHU:
pPaBHOMEpPHOE U PABHOYCKOPEHHOE NPSAMOJIMHEHHOEe IBHXKEHUE, CBOOOJHOE MaJeHHe Tell,
NBIDKEHUE 110 OKPYKHOCTH, WHEpIUs, B3auMojaeucTBue Ten, auddysus, OpoOyHOBCKOE
JIBMDKEHUE, CTPOEHHUE XKUAKOCTeH M TBEPHABIX Tel, M3MEHEHHe 00bEMa Tesl NpU HarpeBaHUU
(oxJ1aXx1eHNHN), TEMJIOBOE paBHOBECUE, UCIIapEHHE, KOHACHC AN, TUIaBlIEHUE, KPUCTAIITU3alus,
KWIIEHHE, BIAXHOCTh BO3/lyXa, NOBBILIICHWE JABJICHHS ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
cocyze, CBs3b MEXKIYy IapaMeTpaMu COCTOSIHUSI Ta3a B M30Ipolieccax, IEKTpu3alus Ted,
B3alMOJIEICTBUE 3aps/10B;

ONMCHIBaTh MEXAHUYECKOE JBI)KEHUE, UCHOJB3YS (DU3MUECKHE BEIMYMHBI: KOOpJAUHATa,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMITYJIbC Teld, KUHETHUYECKas
9HEprusi, NOTEHLHUaJIbHAs HHEpPrusi, MeXaHWyeckas paboTa, MeXaHHWYEeCKas MOIIHOCTh; IPH
ONMMCAaHUM TMPABUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMBIX BEIHYMH, UX
0003HAaYEeHUSI U €IMHUIIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIINYNHY
C IPYTUMH BEIMYUHAMU;

ONKCHIBaTh H3YYCHHBIE TEIJIOBBIE CBOMCTBA TE€N M TEIJIOBbIE SIBIICHUS, HCIOIB3YS
¢usnyeckue BENWYMHBL: JaBJICHME Tra3a, TeMIepaTypa, CpeIHSs KUHEeTH4YecKas SHEeprus
Xa0TUYECKOTO JIBWKEHHUS MOJIEKYJ, CpeIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIJIOTHI, BHYTPEHHsSI 3HEprus, padora rasza, Ko3(Q(QUIHMEHT MOJE3HOro JEHCTBUS TEIIOBOTO
JIBUTATENs; IPU ONMUCAHUM MPABUIIBHO TPAKTOBATh (PU3NUYECKHUI CMBICI HCIIOIb3YEMbIX BETNUHH,
ux O00O03HAUeHHWs] W EIUHHIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3NUYECKYIO
BEJIMYUHY C APYTUMHU BETMUYHUHAM;

ONMCHIBATh M3YUYEHHBIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE SIBICHUS
(mporecchl), UCTONB3Ysl (PU3MUECKHE BEIMUYMHBI: 3JEKTPUUECKUN 3apsif, JIEKTPUUYECKOE IOoJIe,
HanpspKEHHOCTh  ITOJIA, MOTEHIMAJl, PAa3HOCTh IOTEHLIMAJIOB;, IPH ONUCAHUM IPABHIBHO
TPAKTOBaThb (PU3MUECKUIl CMBICI MCIOJIB3YEMBbIX BEIMYMH, HMX OOO3HAYEHUS U €IUHUIIbI;
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIMUMHY C IPYTHMH BeTUUUHAMH,



AHATM3UPOBATh (U3UUYECKUE TIPOIECCHl U SIBJICHHSI, UCIONB3YysS (DU3MYECKHe 3aKOHBI U
MPUHIUIBL: 3aKOoH BceMupHoro TsroteHus, |, II m III 3akonsr HproToHa, 3aKOH COXpaHEHHS
MEXaHUYECKON IHEPrUH, 3aKOH COXPAHEHUS] UMIYJIbCA, TPUHIUI CYTIEPIIO3ULIMH CUJI, TPUHIIUIL
paBHOINpPABUS WHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHYECKYIO TEOPUIO CTPOSHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEIHEM KUHETUYECKONW HHEPTrUU TEIJIOBOTO JIBHXKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoil, MepBbld 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHUS
AJIEKTPUUECKOTO 3apsiia, 3akoH KyioHa, mpu 3TOM pasziuyaTh CIOBECHYIO (OPMYJIHPOBKY
3aKOHa, €r0 MaTeMaTUYeCKOE BhIpaXEHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHSTH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nuyaTh yCIOBUS MX O€30MaCHOTO UCTIOIB30BAaHUS B TIOBCETHEBHOM KU3HU;

BBIMOJHATh JKCIEPUMEHTHl IO HCCIEIOBAaHUIO (PU3NYECKUX SBICHUN M IPOLIECCOB C
UCIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPEHHUU, Tpu ITOM  (HOpPMYIUPOBATH
npobieMy/3ajauy W TUIOTE3Y Y4eOHOro OJKCHEpPUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEAJIOKEHHOTO 000PYI0BAHUS, TPOBOIUTE OMBIT U (DOPMYJIUPOBATH BBIBOJIBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHBbIE H3MEpPEHHS (PU3UYECKHX BEIMYUH, MPH STOM
BEIOMpATh ONTUMAIBHBIA CIOCOO W3MEpPEHUS W WCIOJIh30BAaTh HM3BECTHBIC METOJBI OICHKU
MOTPEIIHOCTEH U3MEpPEHU;

UCCIICIOBATh 3aBUCUMOCTH MEXAYy (U3UYECKHMH BEIMYMHAMH C HCIOJIB30BAaHUEM
NpSMBIX HW3MEPEHHH, MPU OSTOM KOHCTPYHPOBATH YCTaHOBKY, (HKCHUPOBATH pPE3YJIbTATHI
MOJIY9CHHOM 3aBUCUMOCTH (PM3UYCCKUX BEIWYHMH B BUJC TAOJNHIl U TPa(HUKOB, JIeTaTh BBIBOJIBI
0 pe3yybTaTaM HCCIeI0BaHNUS;

coOnronarh mnpaBuia Oe30macHOro TpyJda IpU IPOBEIEHUM HCCIEAOBAHUNW B paMKax
y4eOHOr0 9SKCIEPUMEHTa, Y4eOHO-HUCCIIENOBATEIbCKOW W MPOEKTHOM JIeATENbHOCTH C
KCIIOJIb30BAaHUEM U3MEPUTENIBHBIX YCTPONUCTB U Ja0OPATOPHOTO 000PYI0BAHMUS;

pemate pacuéTHbIE 3a/Jaydl C SBHO 33JaHHON (U3HUECKON MOJENbI0, HCIHOIb3YS
(bu3MYecKre 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJW3a yCJIOBHS 3a/1aud BHIOMPATh (PU3UYECKYIO
MOJIeTIb, BBIIEIATh (U3UYECKHUE BEIUMYMHBI U (OPMYINbI, HEOOXOAMMBIE Ui €€ peIIeHHs,
MPOBOJIUTH PACUYETHI M OLIEHUBAThH PEATbHOCTH MOJYYEHHOTO 3HAYCHUS (PU3MUECKON BETMYUHBI;

peliaTe KayeCTBEHHBIE 3aJaud: BBICTPAaWBATh JIOTHYECKH HEMPOTHBOPEUUBYIO IIETIOUYKY
pacCcyXJIeHHI ¢ OTOpOi Ha U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUYECKHE SIBJICHUS,

UCIIONIB30BAaTh TPU  pEIIeHWH Y4eOHBIX 3a/Jad COBpEeMEHHbIe WHGOPMAIMOHHbBIE
TEXHOJIOTHUHU I TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMH W TMPEJACTaBICHUS y4eOHON H
HAyYHO-TIONYJISIPHONH HWH(POpPMAIUH, TONTYYSHHONH W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHYECKH
aHATM3UPOBATH MOJIyYaeMy0 HH(POPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayK#, 00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHYECKHE 3HAaHWs 1O (DU3MKE B TIOBCETHEBHOM JKHU3HHM IS
oOecnieuyeHrs 6€30MacHOCTH MpHU OOpaIlleHUH C MPUOOPaMH U TEXHUUECKUMHU yCTPOMCTBAMH, AJIS
COXPaHEHUS 3/I0POBBS M COOTIOCHISI HOPM SKOJIOTHUYECKOTO MOBECHUS B OKPY KaloIel cpee;

paboTaTh B TPyIMIIE C BBHIMTOJHECHUEM PA3IUYHBIX COIMAIBHBIX POJIEH, TUTAHUPOBATH padoTy
TPYNONbl, palMOHAIBHO pacHpeneNsTh OOS3aHHOCTH U TUIAHUPOBATh JIEATEIHHOCTH B
HECTaHJAPTHBIX CUTYAIUsIX, aJICKBAaTHO OIICHWBATh BKJIAJl KaXJIOTO W3 YYaCTHUKOB TPYMIBI B
pelieHre paccMaTpUBaeMOl POOIEMBI;

NPUMEHAMb NOJIYYeHHble 3HAHUS 8 (POpMUPOBAHUU YMEHUs pabdomambs ¢ pasiuiHbIMu
UCMOYHUKAMY ~ QUHAHCOBOU UHDOPMAYUY, UCHONL30BAHUS DPA3HOOOPA3HLIX _pPecypcos  OJis
gedeHus brdxcema;

UCNONb308aMb __ NOJVYEHHbIE 3HAHUSA 8 NOBCEOHEBHOU  JCU3HU 0N obecneyenus
bezonachocmu Ha 0opo2ax;

HPUMEHAMb NOIVYeHHble 3HAHUA NPU_NIAHUPOSAHUU ceMelino2o 0rwdcema, 6 obaacmu
9KOHOMUYECKUX OMHOULEHULL 8 ceMbe U odujecmee;

HPUMEHAMb NOTYYEHHbLE 3HANHUSA 8 POPMUPOBANHUY AHIMUKOPDYNYUOHHO20 MUPOBO33DEHUS.




K xonny oOydenus B 11 kiacce mpeaMeTHble pe3yibTaTbhl Ha 6a30BOM ypOBHE JOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD Yy 00YUAIOMIUXCSI YMEHUH:

JNEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (HU3UKU B (POPMHPOBAHMHM COBPEMEHHOI
Hay4YHOW KAPTHUHBI MHUPA, B PA3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJIOTHM, B IIPAKTUYECKOH
NEeSITeNIbHOCTH JIFOJIEH, IeIOCTHOCTh U €AMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YUUTBHIBaTh TPAHHUIBI TPUMEHEHHS M3YYCHHBIX (U3MYECKHX MOJENEN: TOYCUHBIH
NEKTPUYECKUN 3apsiii, Jyd CBeTa, TOYEUHBIM MCTOUYHHMK CBETA, fAJE€pHAas MOJENb aroMma,
HYKJIOHHAsi MOJIEJIb AaTOMHOTIO SJpa MPH pelleHnr GU3NIECKUX 3a/1ay;

pacrio3HaBaTh (hU3MYECKHE SBICHUS (MPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKH: 3JEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MArHUTHOE JEHCTBUS TOKA, B3aUMOJEHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKIMS, ACHCTBHE MArHUTHOTO TMOJs Ha TMPOBOJHUK C TOKOM M ABWXKYIIMICS 3apsn,
AJIEKTPOMAarHUTHBIE KOJIeOaHUs M BOJIHBI, IPSIMOJIMHEHHOE pacIPOCTPAHEHHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus € MOJApU3alMs CBETa, AUCIEPCHsl CBETa,
dotoanekrpuyeckuit 3pdext (pororddekr), CBeToBOE JaBlICHUE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOAOPOJa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTUBHOCTE;

ONMCHIBATh M3yUEHHBIE CBOMCTBA BellecTBa (JIEKTPUUECKHE, MAarHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3JIIUYHBIX CPEN) U AIIEKTPOMArHUTHBIC SBJICHHS (IIPOIECCHI),
UCTONB3Yd (U3NYECKHE BEIWYHMHBI: DSJCKTPUYECKUN 3apsl, CWIa TOKa, OJIEKTPUYECKOE
HaMpsHKEeHUe, JIEKTPHYECKOe COMPOTHUBIICHUE, PAa3HOCTh MOTEHIIMAIOB, AIEKTPOIBIDKYINAs CUJla,
pabora TOKa, WMHIYKIHMs MarHUTHOTO ToJs, cuia Awmmepa, cuia JlopeHIa, MHIYKTHBHOCTb
KATYIIKH, SHEPrus AJIEKTPUYECKOTO MU MArHUTHOTO TOJEH, MepuoJ M 4YacToTa KosieOaHuil B
K0J1e0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKAa B MPOLIECCE TaPMOHUYECKUX 3JIEKTPOMATrHUTHBIX
KonebaHui, (POKycHOe paccTOsSHMEe M ONTHUYECKas CHUjla JIMH3bI, NPU ONHCAHUHU MPABUIBHO
TPakTOBaThb (U3NYECKUN CMBICI HCIOJB3YEMBIX BEIMYMH, WX OOO3HAUYEHUS U EIUHUIBL,
yKa3bIBaTh ()OPMYJIbl, CBA3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEJINUMHY C IPYyTHMHU BeTMUMHAMM;

ONMCHIBATh M3yUEHHBbIE KBAHTOBBIE SIBJIEHUS M IPOLIECCHl, HCHOJIb3Ys (PU3NUECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETa, DHEPIUs U
uMIysibCc (OTOHA, MEpUOJ MOJypacnana, SHEPrusl CBSI3M ATOMHBIX sJiep, MpPU ONUCAHUU
NPaBUIBHO TPAKTOBaTh (U3NYECKUH CMBICT HCIOJNb3YEMbIX BEJIWYMH, HUX OOO3HAYEHHS H
€IMHUILIbI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO (PU3UYECKYIO BEIUYMHY C APYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaUeHNE (PU3UUECKON BETMUUHBI;

AHAIN3UPOBATh (U3NYECKUE TPOLECCHl M SIBICHMSI, UCIONIBb3Ys (PU3MUEecCKHe 3aKOHBI U
OpyuHOMIBL  3akoH OMa, 3akoHBI IOCJIEOBATEIBHOTO M NApaUIEIBbHOIO  COCOUHEHMS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHna, 3aKkOH 3JIEKTPOMArHUTHOWM  HWHAYKIHWH, 3aKOH
MPSIMOJIMHENHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPA)KEHMsI CBETA, 3aKOHBI INPEIOMIICHUS
cBeTa, ypaBHeHMe OWHITeWHa 118 (oTodrddexTa, 3aKOH COXPAHEHHUS DHEPIUU, 3aKOH
COXPAaHEHHUs HMIIYJIbCA, 3aKOH COXPAHEHWS DIIEKTPUYECKOrO 3apsAja, 3aKOH COXpaHEHHs
MaccoBOI'0 4YHcla, MocTynaTel bopa, 3aK0H pagMOaKTUBHOIO pacraja, Mpu 3TOM pPa3inyaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHUE U YCIOBUS (TpaHMIIbI,
o0acTv) IPUMEHUMOCTH;

OIpPEACIATh HAIpaBJICHUE BEKTOPA MHIYKIUU MarHUTHOTO IOJS MPOBOJAHHMKA C TOKOM,
cuibl Amriepa u cwitbl JIopeHna;

CTPOUTH U ONMMCHIBATH M300pa)keHUE, CO3/aBaeMOe IUIOCKUM 3€pKajioM, TOHKON JIMH30I;
BBITMOJHATH SKCIIEPUMEHTHI MO UCCIEI0OBAaHUIO (PU3MUECKUX SIBJICHUNM U MPOIECCOB C
UCTOJBb30BAHUEM TMPSMBIX M  KOCBEHHBIX M3MEpPEHMH: Tpu O3TOM  (OPMYIHPOBATH
npobieMy/3aady W THUIOTE3Y Y4eOHOro OKCIepUMEHTa, CcoOupaTh YCTAaHOBKY W3

MPEUI0KEHHOT0 000pYI0BaHUS, IPOBOANUTH OIBIT U (POPMYITUPOBATH BHIBOJIBI;



OCYILECTBIISATh MPSIMBIE U KOCBEHHBIE M3MEpPEHHsS (U3NYECKUX BEJIMYUH, TPU STOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHsS U MCIIOJb30BaTh W3BECTHBIE METO/bI OLICHKH
IIOIPELIHOCTEN U3MEPEHUM;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C UCIIOIb30BAHUEM NPSMbBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl NOJIYYEHHOW 3aBUCHUMOCTHU
¢u3MUeCKUX BEIMYMH B BHAE TaOMUI M TpapuKOB, AENaTh BBIBOJABI IO pe3yJibTaTaMm
HCCIIEI0BaHMS;

coOmoaTh mpaBwia O€30MacHOr0 TpyAa NpH HPOBEACHUM HCCIEJOBAHUN B paMKax
y4eOHOIr0 3KCIIEPUMEHTa, Y4eOHO-HUCCIIEOBATEIICKOM M IPOEKTHOM  JEATEIbHOCTH €
UCTOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00OPaTOpHOTo 000y IOBAHUS;

pewiath pacu€THble 3aJaud C SBHO 3aJaHHOM (U3UYECKOM MOJAEIbI0, MCIOJb3Ys
¢u3nveckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3aJ1a4d BHIOMpATh (PU3NUYECKYIO
MOJIeNIb, BBIICNATh (DU3MYECKHE BEIMYMHBI U (OPMYJIbl, HEOOXOIUMbIE AN €€ pelleHus,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATHHOCTH MOIYYCHHOTO 3HAYCHHS (PU3NIECKOI BETHUNHBL;

pelaTh KayecTBEHHbIE 3aJaud: BBICTpAUBAaTh JIOIMUYECKH HENPOTHBOPEUMBYIO LEHOYKY
paccyXIeHHl C OTIOPOi Ha N3yYSHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

UCMOJb30BaTh MpPH pPELIEHUMH Y4YeOHBIX 3a/ad COBPEMEHHble HH()OPMALMOHHBIE
TEXHOJIOTUU JUISI TIOMCKA, CTPYKTYpUPOBAHHS, MHTEPIPETAMU WM TPEICTABICHUS y4eOHOW M
HAY4YHO-TIONYJISIpHOW MH(POpPMALMKU, IOJYYEHHOH W3 pPAa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH
aHAJM3UPOBATh MOTydaeMyto HH(POPMAITHIO;

OOBSICHATH IPUHIUIIBI IEHCTBUSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3anyaTh
YCIIOBHSI UX 0€30MacHOT0 MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

IPUBOUTH NMPUMEPH! BKJIaJa POCCUICKUX U 3apyOECKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HAyKH, B 00BSCHEHHE MIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHUUECKUE 3HaHMA MO (U3MKE B TOBCEAHEBHON JKU3HU IS
oOecniedyeHns 6€30MacHOCTH Mpu o0pallleHnuu ¢ MPUOOpaMH U TEXHUYECKUMHU yCTPOUCTBAMH, JJIs
COXpaHEHHUS 3/J0POBbs M COOIIOIEHHUS] HOPM 3KOJIOTMYECKOT 0 MOBEACHUS B OKpYXarolleil cpene;

paboTatk B TpyIIie ¢ BHITOJHEHHEM PAa3IMYHbBIX COIMAIBHBIX POJIEH, MIIaHUPOBATh paboTy
IPYMNIIbl, palMOHAIBHO paclpeleNniaTh O00f3aHHOCTH W IJIAHUPOBaTh JAEATENbHOCTh B
HECTaHIAPTHBIX CUTYAIMsIX, aJeKBaTHO OLIEHMBATH BKJAJ KaXJIOTO M3 YYACTHHKOB TPYIIIHI B
peleHre paccMaTpruBaeMoil mpooieMsl;

UCNONb306aMb_NOJVYEHHbIE 3HAHUA U YMEHUS 8 NPAKMUYECKOU 0esAmenibHOCIU, HCUSHU,
HeCcmu_ 0meemcmeeHHOCb 3a C80€ nogedeHue 8 punancosou cepe;

UCNONb306AMb __NONYVYEHHbIE __3HAHUS 6 _NOBCEOHEGHOU _ JICU3HU 0l __obecneyenus
bezonachocmu Ha dopo2ax;

NPUMEHAMb _NONYYEHHble 3HAHUA NPU_NIAHUPOBAHUU CeMeuno20 0rddicema; 8 obaacmu
9KOHOMUYECKUX OMHOUIeHUU 6 ceMbe U obwecmee;

NPUMEHAMb NOTYYEHHbLE 3HAHUS 8 DOPMUPOSAHUY AHMUKOPDYNYUOHHO20 MUPOBO33PEHUSL.




TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne 2316108 H TeM K I (uudposrbie) JononHuTeabHast
n/n f[ 01; AMMEL Bcero OﬁﬂTpom’m’le [%aRanecmae o0pa3oBaTe/ibHbIE uHpopmanusa
porp PaooThI PaooThI pecypeb
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
Habmonenue n
aHaju3 paboThI
11 ®uznKa 1 METOIbI 2 0 06 bubmuoreka [JOK ;II) :I?TO%(;I;ZLI:;Z u
' HAYYHOTO TTO3HAHUS ' https://m.edsoo.ru/7f41bf72 p p
BOJIbI B LIETISX
SKOHOMHH
ceMeHOoro OroIKeTa.
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemaruia S 1 12 https://m.eds00.ru/7f41bf72
Hcnons3zoBanue
SIBIICHUSI MTHEPIIUU
bubnuotexa [JOK KaK OJJHOTO U3 CaMbIX
22 JluHamika ! 0 2.3 https://m.edsoo.ru/7f41bf72 | s¢ddexTuBHBIX
CIoco00B YKOHOMUHU
TOTUTMBA
23 3aKOHBI COXPAHEHUS B 5 1 26 bubnmoreka [JOK
' MEXaHUKE ' https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 33 bubnuoreka [JOK A;X?HSBP SC);?II:(B 1
' KMHETUYECKOU TEOPUU ' https://m.edso0.ru/7f41bf72 | "OXOA 1
SKOHOMUU BOAHBIX
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pecypcoB.

bubnmoreka [JOK Koppynuus kak
3.2 OCHOBBI TEPMOMHAMHUKH 10 3.7 https://m.edsoo.ru/7f41bf72 | cucremuoe sBicHHME.
ArperatHbie COCTOSIHUS Hemexomxnre
3.3 BereCTBa da3oBbie 5 1.9 bubmorexa [IOK HEPEXO/IbL,
' mn ’ ' https://m.edsoo.ru/7f41bf72 | paGoraroriue ot
MIEPEXOIbI .
COJIHEYHBIX OaTapeil.
Uroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
[IpaBoBbIE OCHOBBI
bubmmoreka [JOK MPOTUBOICUCTBUS
4.1 INeKTpOCTATHKA 10 4.5 https://m.edsoo.ru/7f41bf72 | xoppynuuu B
Poccun.
[TocTrossHHBIM
4.2 NIeKTpUIecKuil TOK. Tokm 12 5 BH6H_HOTeKa LIOK AHTUKODPYIHOKKO
https://m.edsoo.ru/7f41bf72 | mupoBo33penue
B PA3JIMYHBIX Cpeaax
Hroro no paszneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 68 951

I10 ITPOTPAMME
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11 KJIACC

KosmnuecTBo yacoB DJIEeKTPOHHBIE
Ne HaumenoBanue (wnbpoBbIe)
R Pas/iesIoB v TeM Koutpoabubie | IpakTuueckue AononuTenbHas
n/m DOrDAMMEI Bcero 5 p o0pa3oBaTtejibHbIE unpopmanus
porp PadooThbI PadoThbI pecypebl
Paznen 1. 3JIEKTPOJANHAMUKA
M .
11| Suecrpovarmimias 11 2 3 Bubmorera LIOK posompee
' P https://m.edsoo.ru/7f41c97c P p
WHTYKITHS
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
DNeKTPOMarHUTHbHIE
21 smecrpoamme 9 0 37 | BubmorexallOK pabors Tpavma
' P ' https://m.edsoo.ru/7f41c97¢ | P P
KoJeOaHus TpoJeioyca.
[Ipodunaxruka [T
AHanu3 pacxofoB U
MexaHuveckue u
29 5 1 15 bubmuotexa [JOK JI0XOJIOB B LEIAX
' JICKTPOMATHHTHBIC ' https://m.eds00.ru/7f41c97c | >KOHOMHMH BOJHBIX
BOJTHBI PECYPCOB.
bu6mmoteka [IOK
2.3 Onruka 10 1 4.4 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 24

Pa3nen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

OCHOBBI CIIEIIHATBHON

Koppynums kak

3.1 TEOPUHU 4 1 11 Bubmorexa TIOK CHUCTEMHOE SIBJICHHE.
OTHOCHTENLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHTHI KBAaHTOBOM 6 0 29 bubmuorexa [JOK

OIITUKHU

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

bubnmoreka [JOK Koppynuus: Beiroga
4.2 Crpoenne aroma 4 16 https://m.edsc]Jlo.ru/7f41c97c nmljl;}éb?rox. :
bubmuorexa [JOK
43 AToMHOC 51pO > 2.1 https://m.edsc%.ru/?f4lc97c
Hroro no pazneny 15
Pa3nen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU
Ilemexoaurie
51 DJIEMEHTHI aCTPOHOMHUHU 7 39 bubnmnoreka HOK MIEePEXO0/Ibl,
U acTpOoPU3UKH https://m.edsoo.ru/7f41c97c | paboratomiue ot
COJIHEYHBIX OaTapeil.
Hroro no pazneny 7
Pa3nen 6. OBOBHIAIOIIEE IIOBTOPEHUE
HaOmronenue n
aHaian3 paboThI
Ob6o0maromee bubmuoreka [JOK 1prOOpoB yuera
ot “OBTOIE"H;; ) 11 https://m.edsc%.ru/?f41c97c JICKTPOIHCPTHH 1
BOJIBI B IIETISX
SKOHOMHH
CeEMENHOro OroKeTA.
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 246
YACOB I10 ITPOT'PAMME
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YYEBHO-METOJUYECKHWH KOILJIEKC

1 ®usuka. ba3oserit yposensb. 10 kimace.: yueonuk / H.C. Ilypsimesa, H.E., Baxeesckas, J[.A. Hcaes; mox pexn. H.C. [lypsimeBoii.— M.:
Hpoda, 2019
2 ®usuka. bazosriit yposensb. 11 kmacc: yueobnuk / H.C. [lypsimesa, H.E., Baxeesckas, J[.A. NUcaes, B.M. Uapyrun. — M.: [Ipoda, 2019

JlonoHUTeIbLHAS JUTEPATYyPa IS yUUTeJs1

1. ®uszuka. 10 k1. Tematudeckoe u noypounoe mianuposanue /H.C.ITypeimesa, H.E. Baxeesckas, JI.A.HcaeB. — M.:/Ipoda, 2010. —
126¢.: un.

2. ®usuka. 11 k. Tematudeckoe u noypounoe rianuposanue /H.C.IlypeimeBa, H.E. Baxeesckas, Hcaes J[.A., YUapyrun B.M. —
M.:[Ipoda, 2011. — 132c.: u.

3. Meronuka penieHus 3aaa4 1o Gusuke B cpeqHeit mkone: K. mis yunrens. — 3-e usz., nepepad. — M.: [Ipocsenienue, 1987. —
336¢.: ni.

4. CmupHoB A.B. CoBpeMenHblii kabuneT ¢pusuku. — M.: 5 3a 3Hanus1, 2006. — 304c.
5. U.M. l'ensdrat, JI.3. I'ennenmreiin, JI.A. Kupuk. 1001 3agaua no pusuke ¢ pemieHusIMHU.
6. Jlanuna U.51. 100 urp no ¢puzuke: Ku. nis yuutens. — M.: Ilpocsemienue, 1995. —224c¢.: un.

7. Beton B.A. Onmumnuans! o ¢usuke B XanTbl-MaHcuiickoM aBToHOMHOM okpyTe - FOrpe (2003-20131T.): cCOOpHUK OMMMIHATHBIX
3aJlaHuil MYHUIIMTIATBHOTO 3Tana BCEPOCCUUCKON OMMMITHA/IBI ITKOIBHUKOB/ — XaHThI-MaHcHiick: PenakiimoHHO-13/1aTenbCKUN OTeN
AY JITIO XMAO-Orps1 «MHCTUTYT pa3BuTus odpasoanus», 2013. — 118c.

8. COopHUK ONIMMIUAAHBIX 3a1aHui A yyamuxcs 8-11 kimaccoB. @usuka.: npaktudeckoe nocooue/Cocr. JI.K. Koprykosa, A.A.
Temmo. — M.: APKTH, 2006. — 128c.

9. Kypnan «®Pu3uka B HIKOJIE».
10. MuTEepHET-pECypCHI.

JlonotHUTEIBHAS JTUTEPATYPa AJ 00y4aromuXxcs

1. Kupuk JI.A. ®usuka - 10. PasHOypOBHEBBIE CAMOCTOSITENBHBIE H KOHTPOJIbHBIE pa00TH. MOJIEKYyIsIpHO-KUHETHYECKasi Teopust. — M.
Wnekca, 1998. -89c.: nn.

2. Kupuk JI.A. ®usuka — 10-11. PazHOypOBHEBBIE CAMOCTOSITENLHBIE U KOHTPOJIBbHBIE pa0OTHI. DIEKTPUIECTBO M MarHeTH3M. — M.:
Wnekca, 1998. - 126c¢.: nin.

3. Kupuk JI.A. ®usuka — 11. Pa3HOypOBHEBBIE CaMOCTOSATENbHBIE U KOHTPOJIbHBIE paboThl. — M.: Mnekca, 2005. — 176c¢.: un.

4. OpnoB B.A. Tematudeckue tectsl no ¢pusuke, 10 kmacc. — M.; Bepoym-M, 2001.— 144c.

5. OpnoB B.A. Temaruueckue Tectsl 1o ¢usuke, 11 kmacc. — M.; Bepoym-M, 2001.— 112c.

6. ®usuka. 10 kiace: quaakTuueckue kaprouku-3aganus/A.E.Mapon, E.A Mapon. —3-e u3n., crepeotutn. — M.: JIpoda, 2006. — 156¢.
7. ®uzmka. 11 kinace: nuaakTuueckue kaprouku-3aganus/A.E.Mapon, E.A Mapon. —3-e uzn., crepeotutn. — M.: JIpoda, 2006. — 143c.



8. ®usnka B hopmynax u cxemax. Jis mkoapHUKOB 1 adbutypueHtoB. (CocrtaBurtens Mansposa O.B.) CI16, OO0 «Buktopus mitocy,
2003. — 128c.

9. C.ILIIpokodnena, C.C. Mepkymnona. Tectol. ®uznka 10-11k1. YueOHO-MEeTOAMYECKOE MTOCOOUE JIJIs1 yUUTENIeH U YUSHUKOB. — M.
Hentp TectupoBanus MO P®, 2001.- 223c.

10. H.B. AanpeeBa. TecTsl. yueOHO-METOIMUYECKOE TTOCOOME /TSl yuuTener u yaeHukoB. —M.: Llentp tectupoBanus MO P®, 2001. —
28c.

11. Y4eOHO- TpeHHPOBOYHBIC MAaTEPHAIIBI IS IOJTOTOBKH K €JMHOMY TocyJIapcTBeHHOMY dk3aMeny. @usuka/OpiioB B.A., XaHaHHOB
H.K., ®aneeBa A.A.- M.: Unrtemnekt-Lentp, 2003-176c.

12. ®usuka. 3apaynuk. 10-11xm.: [Tocobue nns obmeodpazoBar. yued. 3aBeneHwuil.- 4-e uzg., crepeotun. — M.: [Ipoda, 2000.- 208. c.:
HIL.

13. Coopnuk 3amau o pusuke: s 9-11kn. obmeodpasosar. yupexaeanit/Coct. I'.H.Crenanosa. - 3-¢ u3a. — M.: [IpocBemnienue,
1997.- 256. c.: un.

14. CripaBouyHUK 110 (pH3MKE M TEXHUKE: yued. MOCOOUe ISl yHamuxcs. — 2-¢ u3j., nepepad. u mom. — M.: [Ipocemenne, 1983. — 255¢.,
WL

Ilepeyens IHOP u DOP:

http://school-collection.edu.ru/

denepanbHble 00pa3oBaTEIbHBIE PECYPCHI
Kondepenumu, BEICTaBKH, KOHKYPCBI, OTUMITHA/IBI
DOneKTpoHHbIE OUOIMOTEKH, CIIOBAPH, SHITUKIIONIECIUN
http://fcior.edu.ru/

ok wdE

Ilepeyens o0y4awMX CPABOYHO-HHPOPMALMOHHBIX, 00YYAIOIINX H KOHTPOJHUPYIOIIHMX NPOrPaMM, HCIOJIb3YeMbIX B
o0pa3oBaTe/IbHOM NpoLecce

1. http://school-collection.edu.ru/
2. http://fcior.edu.ru/
3. http://physik.ucoz.ru/board/egeh_po_fizike/al5/22
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