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HHOACHUTEJBHAA 3AIIMCKA

IIporpamma no ¢u3uke 0a30BOro YpOBHA Ha YpOBHE CpeaHEero oOImiero oOpa3oBaHMs
paspaboTaHa Ha OCHOBE TIOJIOKEHWH W TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
oOpa3oBarensHOU Tporpammel, mpencraBieHHbx B @I'OC COO, a takke ¢ ydérom deaepanbHON
pa0oueil mporpamMmbl BOCHHMTAaHUS M KOHLENIHMM IpenojaBaHus yueOHoro mpeamera «@Pusuka» B
oOpa3oBaTenpHbIX  opraHuzanusx  Poccuiickoit ~ ®epepauuu, — peanu3ylOUIMX  OCHOBHbBIE
o0pa3zoBaTenbHbIC POTPAMMBI.

Copnepxanue mporpaMMbl 10 (U3UKE HAMpaBICHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOMH
KapTUHbI Mupa oOyuarommxcst 10—-11 kmaccoB npu oOydeHun ux Qusnke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-ZEATEIbHOCTHOIO noaxoja. IlporpamMMa mo ¢usuke cooTBETCTBYET TpeOOBaHUSAM
OI'OC COO K IUIaHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM U METANPEAMETHBIM pe3yJibTaTaM
o0y4YeHHs, a TaKXKe YYHTHIBAET HEOOXOAWMOCTh PEaH3alll MEXIPEJAMETHBIX CBS3€H (HU3UKU C
€CTeCTBEHHOHAYYHbIMM Y4YeOHBIMU IpenMeTamMu. B Hell onpenenstorcs OCHOBHBIE LETH U3y4YEHHs
¢u3uKN Ha YpOBHE CpeJHero oOuero oOpazoBaHMs, IJIAHUPYEMble PE3yJbTaThl OCBOEHUS Kypca
(U3HKY: IMYHOCTHBIC, METANPEAMETHEIE, TPEIMETHEIC (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

e [UIAHUpPYEMbIE pe3yJbTaTbl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIE

IIPEeMETHBIE PE3YJIbTAThI IO TOaM O0YUYECHHUS;

e coJiepkaHue yueObHoro npeamera « Pu3rka» 1o rojam o0yyeHusl.

®du3uka Kak Hayka o HauOoisiee OOLIMX 3aKOHAaX MPUPOJIbI, BBICTyNas B KauecTBE Y4eOHOTO
IpeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUM 00 OKpy)KarolleM MHpe.
HIkonbHBIH Kypc GHU3UKH — CUCTEMOOOpa3yrOIUi /JIsl €CTECTBEHHOHAYUHBIX Y4E€OHBIX MPEIMETOB,
MIOCKOJIbKY (pH3MuecKkue 3aKOHbI JIEKaT B OCHOBE MPOIIECCOB U SBJICHUH, H3y4aeMbIX XHUMHEH,
ouonoruent, ¢uznueckoir reorpadueit m acrpoHommueit. Vcnonb3oBaHue W aKTUBHOE NMPUMEHEHHE
¢u3nyeckux 3HAHUM oOmpejaesseT XapakTep W pa3BUTHE pa3HOOOpasHBIX TEXHOJOrMi B cdepe
SHEpPreTUKH, TPAHCIOPTa, OCBOEHHMS KOCMOCA, IIOJy4YE€HUS HOBBIX MAaTEpHUaloOB C 3aJaHHBIMU
cBoiicTBamMH M Apyrux. M3ydeHne (u3MKU BHOCUT OCHOBHOM BKJIaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa oOydarommxcs, B (OpPMUPOBAHHE YMEHHI NPUMEHATh HAayYHBIA METO]
MO3HAHUS TPU BHIIOJHEHUU UMU YYEOHBIX HCCIIEJOBAHUH.

B ocHOBY Kkypca (u3MKM Ans ypOBHS cpelHEero oOmiero oOpa3oBaHUs IOJIOKEH psii UIEH,
KOTOpBIE MO’KHO paccCMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBHUM C HEW KypcC SIBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJZIEpKUT MaTepual M3 BCeX pa3lesioB (DM3MKH, BKIIOYACT KaK BOIPOCHl KJIACCHYECKOW, TaKk H

COBPEMEHHOW (PU3UKH.



Hoes cenepanuzayuu. B cooTBEeTCTBUM C Hel Marepuan Kypca (U3UKU OObEAMHEH BOKPYT
¢usnueckux teopuil. BenymmM B Kypce sBiseTcss (OPMHPOBAHUE MPEACTABICHUH O CTPYKTYpPHBIX
YPOBHSX MaTE€pPHUH, BELIECTBE U I0JIE.

Hoes eymanumapuszayuu. EE peanuszauus npeanosiaraeT HUCHOIb30BAHUE TI'yMaHUTAPHOIO
noTeHuana (pU3NYECKO HAayKu, OCMBICICHUE CBSA3M pa3BUTHS (U3UMKU C Pa3BUTHEM OOIIECTBa, a
TaKXe C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U HKOJIOTHYECKUMH MPOOIEMaMH.

Hoes npuxnaonoui nanpasenennocmu. Kypc (usnkn mnpexnonaraeT 3HaKOMCTBO C IIMPOKUM
KPYTOM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUHN H3yUEHHBIX TEOPHUIl U 3aKOHOB.

Hoes  sxonoeusayuu  peanusyercs IOCPEICTBOM  BBEAEHUS JJEMEHTOB  COJEpXKaHMA,
MOCBAIIEHHBIX 9KOJIOTUYECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHEM TEXHUKHU
M TEXHOJOTHH, a TaKke OOCYXICHHS TMpoOJieM pPalUMOHATBHOTO NPUPOAONOIH30BAHUS U
HKOJIOTUYECKOM 0€30M1acHOCTH.

CrepKHEBBIMM 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CcpelHero oouiero o0pa3oBaHMs
ABISIOTCS  (pusmueckue Teopuu (HOPMHpPOBaHHME TIPEACTABICHUH O CTPYKType TOCTPOCHHUS
¢usnveckoii Teopuu, ponu (YHIAMEHTAIBHBIX 3aKOHOB M IPHUHLIMIIOB B COBPEMEHHBIX
IIPEJCTABICHUSAX O MPUPOJIE, TPAaHULIAX IPUMEHUMOCTH TEOPH, Ul OIMCAHUS €CTECTBEHHO-HAYYHbIX
SIBJICHUH U TPOLIECCOB).

CuCTeMHO-IESITETbHOCTHBI TOAX0A B Kypce (DM3HMKH peanus3yeTrcs NPEexXIe BCEro 3a CUeT
OpraHU3ali IKCIEPUMEHTAIBHON JesATeNbHOCTH oOydatommxcs. [y 6a30Boro ypoBHS Kypca
¢U3MKH — 3TO MCIOJIb30BAaHUE CHCTEMbl (POHTAJIBHBIX KPATKOBPEMEHHBIX OJKCIIEPUMEHTOB U
nma0opaTOpHBIX padoT, KOTOPBIE B IporpaMMe Mo Gpusnke 00beTUHEHBI B OOIIUI CIIMCOK YYCHUYECKUX
MpaKTUYECKUX paboT. BriieneHue B yka3aHHOM IepeuHe JabopaTOpHBIX padOT, MPOBOAUMBIX MJIs
KOHTPOJII U OLIEHKH, OCYIIECTBIISIETCS Yy4YaCTHHKaMHM O0pa3oBaTeIbHOIO IIpolecca HCXOAs U3
0coOeHHOCTeH MIIaHUPOBAaHUS U OCHAIeHUs KabuHeTa Gusnku. [Ipu 3ToM obecrieunBaeTcst OBIaieHUE
00yYaroIMMHUCS YMEHUSIMH NPOBOJUTH KOCBEHHBIE M3MEPEHMs, MCCIEIOBAaHUS 3aBHCUMOCTEH
(U3MYECKUX BEIMYMH U TOCTAHOBKY OIBITOB I10 MPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHuE yaensercs peueHHI0 pacd€THBIX M KauecTBEHHBIX 3aaad. [Ipu stom s
pacu€THBIX 3a/ady TNPUOPUTETOM SBIAIOTCA 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOH MOJIeNbIo,
MIO3BOJISIFOIINE MIPUMEHATh U3YyUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jeiia Kypca, TaK
U WUHTErpupys 3HAHUS U3 pPa3HbIX pa3ienoB. {7 KauecTBEHHBIX 3a/lad MPUOPUTETOM SIBISIOTCS
3a/laHusl Ha OOBSICHEHHE NpPOTEeKaHMs (PU3MUYECKUX SIBJICHUH W IPOLIECCOB B OKPYKAIOIIEH >KU3HU,
Tpebytolire BbIOOpa GU3NUECKOM MOJIENN ISl CUTYalluu PaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu ®I'OC COO k marepHaibHO-TEXHHUYECKOMY 00ecreueHUI0

y4eOHOro Tporecca 0a30BbI ypOBEHb Kypca (M3MKKM Ha YPOBHE CpeaHero odmero oOpa3oBaHUs



JOJKEH M3Y4aTbCsl B YCIOBUSAX MPEIMETHOrO KaOMHeTa (M3UKU WM B YCIOBHSIX MHTEIPUPOBAHHOIO
KaOMHeTa MPeIMETOB €CTECTBEHHOHAYYHOT O uKia. B kabuHere (Gu3MKu JOHKHO OBITH HEOOXOIMMOE
nabopaTopHoe 000pyIOBaHHE AJISi BBHIOJHEHUS YKAa3aHHBIX B MpOrpaMMme Mo (PU3HMKE YUYCHHMUYECKHX
MPAKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pYI0BAHUE.

JleMOoHCTpaLnOHHOE 000py1oBaHuEe (POPMUPYETCS B COOTBETCTBUM C IPUHIUIIOM MUHUMAJIbHOM
JOCTAaTOYHOCTU M OOECIEUMBACT MMOCTAHOBKY MEPEUYHCICHHBIX B MPOTpaMMe MO (HU3UKE KITFOUEBBIX
JIEMOHCTpAlMK JUIi HWCCIICAOBAHUS M3y4YaeMbIX SIBICHMA W MPOIECCOB, SMIUPUYECKHX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.

JIaGopaTropHoe 000pyAOBaHHE JUIsl YUYEHHYECKMX IPAKTUYECKUX paboT (opMHpYyeTcss B BUIE
TEMAaTUYECKUX KOMIUIEKTOB M 00eCreuynBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JIByX OOYYarOLIHXCs.
TemaTnueckne KOMIUIGKTBI —J1a0OpaTOpHOTO O00OpYIOBAaHMS JIOJDKHBI OBITH TOCTPOCHBI Ha
KOMIUIEKCHOM HCIOJIb30BaHUM AaHAJOTOBBIX MU IUQPPOBBIX NPHOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX J1aOOpaTOpuUil.

OCHOBHBIMU TIETSIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:

e hopMHpOBaHHE HMHTEpECAa U CTPEeMJICHHsS OOydYalOMMXCsl K HAYYHOMY H3yYEHHIO MPHPOJIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

e pa3BUTHE  NPEACTABICHMH O  HAy4yHOM  METOA€ MO3HaHus UM (OopMHpOBaHUE
MCCIIEIOBATEILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

¢ hopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysIbTaTa H3yYeHHUs OCHOB CTPOCHHSI MaTepUHU
U pyHIaMEHTAIBHBIX 3aKOHOB (PU3MKH;

e hopMHpOBaHHE YMEHUH OOBACHATH SBICHHUS C MCIOJIB30BAaHHMEM (PU3MUECKUX 3HAHUN U
HAYYHBIX JJOKa3aTEeIbCTB;

¢ GOopMHUpOBAHNE TIPEACTABICHUH O POJM (PH3UKHU Ui PAa3BUTHSA APYTHUX €CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJIOTUH.

JlocTikeHue 3TUX 1eseil oOecrieunBaeTcs pelieHrueM CIeIyoNMX 3a/1a4 B MPOLEecCe U3yUeHHs

Kypca (pu3uKy Ha ypOBHE CpeJIHEro o01iero oopa3oBaHus:

e IpHOOpETEHNE CUCTEMBI 3HAHUN 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,
BKJIIOYAsi MEXAaHUKY, MOJEKYJSPHYIO (U3UKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO (HU3UKY U
3JIEMEHTHI aCTPOPUUKH;

e hopMHpOBaHWE yYMEHWIH TPUMEHSTH TEOPETUYECCKHE 3HAHUS I OOBSICHEHUS (U3NIECKUX
SIBIICHHUI B IPUPOJIC U JIJIsl IPHHSTHUS MPAKTHIECKUX PEIICHUI B TIOBCEAHEBHOM KHU3HH;

® OCBOCHHE CIIOCOOOB PEUICHUs PA3IMUYHBIX 3a]a4 C SBHO 3aJaHHOM (PU3MUECKOW MOJENbIo,
3aja4, MOJPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/laHUe (PU3UUECKOM MOJEH, aJeKBATHOMN

YCIIOBUAM 3a1a4u;



e MOHMMaHWE (U3NYECKUX OCHOB U TPUHIMUIOB JEHCTBUS TEXHUYECKHX YCTPOWUCTB U
TEXHOJOTHUYECKUX MTPOLIECCOB, UX BIUSIHUS HA OKPYKAIOLIYIO CPELY;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEILHOTO IUIAHWUPOBAHUS W TPOBEACHHS (DU3MUECKHX
SKCIIEPUMEHTOB, aHAIM3a M HHTEpIpeTaluu WHPOpMAIUU, OIpeAeTeHHs] JOCTOBEPHOCTU
MIOJIyYEHHOT' O PE3yJIbTATa;

® CO3/IaHUE YCJIOBUW [UJIsi PA3BUTHUS YMEHUN IPOECKTHO-UCCIEIOBATEIBCKONW, TBOPYECKOMU

ACATCIIbHOCTH.

Ha n3yuenue ¢usuku (0a30BbIl YPOBEHB) Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMs OTBOIUTCS

136 gacog: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEJENIO).

IIpeonazaemviii 6 npocpamme no ¢usuxke nepeueHv 1AOOPAMOPHLIX pabdoOmM U ONBLIMOE HOCUM
PpeKoMeHOamenvublll Xapakmep, y4umens Oejlaem 6bvlOop NPOEeOeHUA 1adOOpaAmopHbIX padom u
onvlmoe ¢ yuémom UHOUBUOYANILHBIX ~ 0CODEHHOCmell odyuaruwuxcs, CRucKa
IKCHEPUMEHMAIbHBIX 3A0AHUIL, NPEONALAEMBIX 8 PAMKAX OCHOBHO20 20CY0APCMEEHHO20 IKIAMEHA

no ¢usuxe.



COJAEPKXAHUE OBYYEHUA

10 KJIACC

Pasnen 1. ®du3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®uszuka — Hayka o npupoge. Haydnble MeToabl IO3HAHMS OKpYy’Kawolero mupa. Poub
HKCIEPUMEHTA ¥ TEOPUH B MIPOIIECCE MTO3HAHUS IPUPOIbI. DKCIEPUMEHT B (PU3UKE.
MopenupoBanue Gpu3nuecKux sABIeHUN U nporeccoB. Hayunsie runoressl. Ousnyueckue 3aKOHbI
u Teopuu. [ paHUIIBI TIPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHINI COOTBETCTBUSI.

Pome um wMecro ¢usuku B (QOPMHUPOBAHUM COBPEMEHHOW HAy4YHOHM KapTUHBI MHpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu
AmnanoroBsie 1 IU(PPOBBIC U3MEPUTEIBLHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKH.

Pa3zgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABukeHHE. OTHOCUTEIBHOCTh MEXaHMUYECKOro JBHKeHus. Cucrema oTcyéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeldHsE CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) U YCKOpPEHHE
MaTepUaJIbHOM TOYKHM, UX MPOEKIUH HAa OCH CcUCTeMbl KoopAauHaT. Cllo)KeHHE NepeMelIeHUd u
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE © pPaBHOYCKOPEHHOE TMPSMOJIMHEHHOE MABWKEeHHe. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHON TOYKH OT BPEMEHH.

CBoOoaHoe najenue. Y cKopeHrue cBOOOHOTO MaCHHS.

KpuBonnHueliHoe nBrkenue. J[BUKeHnE MaTEPUAIIBHONW TOUYKH 10 OKPYKHOCTH C IIOCTOSIHHOM 110
MOJYJII0O CKOPOCTBIO. YTJIOBas CKOpPOCTh, JUHEWHas CKOpocTh. llepuon u wactora oOparieHwusl.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHE.

TexHu4ecKkue yCTpOMCTBA M IIPAKTUYECKOE INPUMEHEHHE: CIUIOMETp, ABHKECHHUE CHApANOB,
LICIIHBIE U PEMEHHBIE IIEpeayn.

Jlemoncmpayuu

Mopenb cucTeMsl OTCUETA, UILTFOCTPALMS KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[Ipeobpa3oBanue ABMKEHHUM C UCTIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habutoienue nBrxeHus Tena, OpoleHHOro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaieHHs.

Hamnpasnenue ckopocTH Npu JBUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3yueHne HepaBHOMEPHOTO IBHKEHUS C LIEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnepoBanne COOTHOWIEHUS MEXAY IyTSMH, HPOWJIECHHBIMU TEJIOM 3a IOCIIEI0BATEIIbHBIC
paBHBIE NIPOMEXKYTKH BPEMEHHM IIPM PaBHOYCKOPEHHOM JIBM)KEHMHM C HA4aJIbHOM CKOPOCTBIO, PAaBHOM
HYJIIO.

N3yueHne nBUKEHNs IAapUKa B BI3KOU KUIKOCTH.

N3yyenue nuxeHus Teaa, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnnn otHocutenbHOCTH ['anmunes. Ilepseiii 3akoH HperoToHa. MHeEpumanmbHBIE CUCTEMBI
OTCYETa.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoit 3akon HeroTOoHa 111 MaTepuaibHON
ToukHd. Tpernii 3akoH HprOTOHA 17151 MaTepHAIIBHBIX TOYEK.

3akoH BcemupHoro TsaroteHus. Cuna tspkectu. [lepBas kocMudeckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenne. Bunbl Tpenust (moxosi, ckoibxeHusi, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHUsI CKOJBXKEHUS W cuia TpeHus mnokos. Koaddumuent tpenus. Cuiia CONPOTUBICHUS MPHU
JBWKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynartenbHoE U BpallaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpauleHus. [lmeyo cuiibl. YCIIOBUSL paBHOBECHS TBEPAOTO
Tena.

Texnuueckue yCTpOMCTBA M MPaKTUYECKOE IPUMEHEHHE: TMOAMIMIHUKY, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIINX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cuit.

Crnoxenue cui.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

Hesecomocts. Bec Tena nmpu yCKOpEHHOM MOIBEME U MAJEHUH.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Buasl paBHOBeCHS.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yuenue nuxeHus Opycka 1o HaKJIOHHOW MJI0CKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIMX B MIPYKUHE U PE3HHOBOM 00pasiie,
oT ux aedopmariiu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALCHUSI.

Tema 3. 3akonvl coXpaneHUs 6 MeXAHUKE

Wmnynbe marepualibHOM TOUYKM (Te€da), CUCTEMbl MaT€pUaIbHBIX TOYeK. MMmynbc cuibl U
M3MEHEHNE UMITYJIbCca Tejla. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABMXKEHHUE.

Pabota cuibl. MOIIHOCTD CHUIIBL.

Kunernueckas sHeprusi MarepuaabHON Touku. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.

[lorenunansHas sHeprus. lloTeHuumanbHas 3HEprust ynpyro ae(GOpMHUPOBAHHOW MPY>KHUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[loTreHunanpHble W HENMOTEHLMaJIbHblE CUJbL. CBsI3b pabOThl HEMOTEHLMAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKOM 3HEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUs MEXaHUYECKOM dHEpruu.

Ypyrue n Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA M TNPAKTUYECKOE INPHUMEHEHHE: BOJOMET, KONEpP, MNPy KUHHBINA
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE NBMKEHIE.

[lepexon moTeHLIMAIbHON YHEPTHH B KHHETUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yyenne abCoOIOTHO HEYNPYTOTO yapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsa3M pabOThl CUIIbI C U3MEHEHHEM MEXaHMYECKOW 3HEpPIuu Teja Ha MpuMepe
paCTsKEHUs PE3UHOBOTO KIyTa.

Paznen 3. MojiekyasipHasi pu3uka 1 TepMOAMHAMUKA

Tema 1. Ocnogbl MoNeKynapHo-KUHEMU4ecKoll meopuu

OCHOBHbBIE TOJOXEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUU M HX ONBITHOE OOOCHOBAaHHE.
BbpoynoBckoe newxkenue. Jduddysus. Xapaktep ABMKEHHS U B3aUMOJCHCTBHUS 4YacCTHI] BEIIECTBA.
Mopenu cTpoeHHs Ta30B, KUIKOCTEH W TBEPABIX T M OOBSICHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE
3TUX MoJeneil. Macca u pa3meps! mosiekya. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TennmoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana remneparyp Llenbcus.



Mopnens wuaeanpHoro ras3a. OCHOBHOE YpaBHEHUE MOJIEKYJSIPHO-KMHETHUECKONH TEOpUHU
UAeaIbHOTO Tra3a. AOCOIIOTHAsA TeMIepaTypa Kak Mepa CpelHed KMHETHYECKOW 3HEPruH TerIOBOTO
nBrKeHns dactul rasa. [llkana temmneparyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHue MeHeneeBa—
Kunaneiipona. 3axon Jlanbrona. M3omponeccel B HIEaIbHOM Ta3e C IMOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe npencTaBieHHe H30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTporcTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, TOKa3bIBAIONIME JUCKPETHOE CTPOEHHE  BemlecTBa, Qororpaduu  MOJEKyd
OPraHUYEeCKUX COCIUHECHUH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUS.

Monens, WUTIOCTpUpYIOLIas IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCya.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UIE€AJIBbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenue mMacchl BO3/lyXa B KJIIACCHOM KOMHAaTe€ Ha OCHOBE M3MEpPEHHIl 00bEMa KOMHATHI,
JaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMEeTpaMU COCTOSIHUS pa3peKEHHOI'0 rasa.

Tema 2. Ocnoevt mepmoounHamuku

Tepmonnnamuyeckas cucrema. BHyTpeHHss SHeprust TEpMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ u3MmeHeHus. KomuuecTtBo TernoTel M paboTa. BHYTpeHHss SHEprusi 0AHOATOMHOIO HJ€AIbHOIO
raza. Buasl temmonepenayun: TEIIONPOBOAHOCTh, KOHBEKIMS, M3IyYEHHE. Y EIbHAs TEIJIOEMKOCTh
BemecTsa. KoamyecTBo TEIIOTHI pHU TEIIonepesaye.

[Tonsitue 00 ammabGatHOM mporecce. [lepBriii 3akoH TepMoauHaMUKHU. [IpuMeHeHne mepBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccam. [ padudeckas nHTEppeTanus paboTh rasa.

BTtopoii 3akoH Tepmoannamuki. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TennoBele Mammubl. [IpuHUMNBL AelicTBUsS TerioBbIX MamuH. IIpeoOpazoBanHus sHepruu B
TEIUIOBBIX MammuHax. Kosddumuent nonesHoro aercTBus TemioBoi mammebl. {ukn Kapuo u ero
KO3 (HULKEHT MOJIE3HOro EHCTBUSA. DKOJIOrHUECKHUe TPOOIEMbI TEMII0IHEPTETHKY.

TexHuyeckue ycTpoiicTBa M NpakTHUYECKOE MPUMEHEHME: JBUraTellb BHYTPEHHETO CrOpaHws,
OBITOBON XOJOJUIBHUK, KOHJUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpEHHEN SHEpruu Tejla MpU COBEPIIEHUU padOThI: BBUIET MPOOKU U3 OYTHUIKU
MoJ, IEWCTBHEM C)KATOTO BO3JyXa, HarpeBaHue »¢upa B JAaTYHHOH TpyOKe MyTEM TpeHHS (BUACO -
JEMOHCTpAILIHS ).

W3meHneHnne BHyTpeHHEHN 3HEpPTUH (TemrepaTypsl) Tela Ipy TeIulonepeaaye.

OneIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsi BHYyTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanun eeuecmea. Pazogvie nepexoovl

[TapooGpazoBanue u koHaeHcanus. VMcnmapenwe u kureHue. AOCONIOTHAsS W OTHOCUTEIbHAsS
BJIQXKHOCTh BO3Ayxa. HacelmeHHBIH mnap. YjaenpHas TemjioTa mnapooOpa3oBaHHUs. 3aBUCHUMOCTD
TEMIIEPATypbl KUTIEHUS OT AAaBJICHUS.

Teépnoe Teno. Kpucrammmueckue u amopdHble Tena. AHHU30TPONHUS CBOMCTB KPHUCTAJLIOB.
Kunkue xpucramisl. CoBpeMeHHbIE MaTtepuaisl. [laBieHne u kpucramumsanus. Y JeiabHas TEIoTa
miasnenus. Cyonumanusi.

YpaBHeHHE TEIJIOBOTO OaaHca.



TexHudyeckue yCTpONCTBA H MPAKTHYECKOE TNPUMEHEHUE: TUTPOMETP U TICHUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUU TIOTYUYEHHUSI COBPEMEHHBIX MAaTepUAlOB, B TOM YWCJIC€ HAHOMAaTEPHAJlOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kurnenue npu MOHMKEHHOM JIaBJICHUH.

Cnoco6bl U3MEPEHHS BIAXKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTANTMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJLJIOB.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenune OTHOCUTEIBHON BIa)KHOCTH BO3lyXa.

Paznen 4. DaekTpoanHaMunka

Tema 1. Inexkmpocmamuka

DnekTpu3aius Tesl. DIEeKTpUuuecKkuil 3apsia. JIBa Buaa 3iieKTpUuuecKux 3apsaoB. [IpoBogHukH,
JUBJIEKTPUKU U MOTYIIPOBOAHUKU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsja.

B3aumopeiictBue 3apsanoB. 3akon Kynona. ToueuHbIN AIEKTPUUECKUIN 3apsii. DIEKTPUUIECKOE
nosie. Hampspk€HHOCTh anekTpuyeckoro mnojs. [IpuHIMN Cynepno3uiuu 3JIEKTPUYECKUX IOJIEH.
Jluauu HanpsHKEHHOCTH AJIEKTPUUYECKOTO TIOJIS.

Pabora cun anekrpocrarnyeckoro moss. [lorenmman. PasHocts morenmumanos. [IpoBogHuky 1
JUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM IToJie. J{uanekTpruyeckas IpoOHUIaeMOCTb.

OnektpoémkocTh.  KonaeHcatop. DNEKTPOEMKOCTh IJIOCKOTO  KOHACHCATOpa. JHEPrus
3apsKEHHOI0 KOHAEHCATOopa.

TexHuyeckue yCTpOHCTBAa U IMPAKTUYECKOE TPUMEHEHHE: D3JIEKTPOCKON, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAsT 3alllUTa, 3a3€MJIEHUE AJIEKTPOnpuOOpOB, KOHAEHCATOp, KONUPOBAIbHBIN
anmapar, CTpyMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3aumopeiicTBie Ha’IEKTPU30BAHHBIX TEJL.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMBIEeKTPUKHU B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IJIOMAAM IUIACTHH, PAaCCTOSHUS
MEXy HUMH U TUSJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwtii n1ekmpuueckuil mok. Toku 6 paznuunvix cpedax

DNeKTpUUECKUN TOK. YCIIOBUS CYLIECTBOBAHMS 3JIEKTpHUecKoro toka. Mcrounuku Toka. Cuna
ToKa. [ToCTOSTHHBIN TOK.

Hamnpspkenue. 3akon Oma aJig ydacTka Ienu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. YIEIBHOE CONpOTHBIEHUE BemiecTBa. l[locnenoBarensHoe,
napajuiesibHOe, CMEIIAaHHOE COeAMHEHHNE TPOBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlxoyns—JIeHa. MOIHOCT AIEKTPUIECKOTO TOKA.

DNeKTpOABMKYIIasi CHJIa U BHYTPEHHEE CONPOTHBICHHME MCTOYHHMKA TOoKa. 3akoH Owma mms
MOJIHOM (3aMKHYTOI1) 3nekTpuyeckoil nenu. KopoTkoe 3amMblkaHue.

DneKTpoHHasi MPOBOJAMMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTH CONPOTHUBIEHUS METAUIOB OT
temmeparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuueckuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX TyYKOB.



[onynpoBoanuku. CoOCTBEHHAs: U IPUMECHAs TPOBOIUMOCTh OJTYIPOBOJHIKOB. CBOMCTBA P—
n-nepexona. [1osrynpoBoJHUKOBEIE TPUOOPHI.

OnexTpuueckuid TOK B PacTBOpax U pacIulaBax AJIEKTPOJIUTOB. DIEKTPOIUTHUYECKAs
JUccoIanus. JIeKTPOIIn3.

OnexTpuueckuid TOK B raszax. CaMOCTOATENbHBIM M HECAMOCTOSITENBHBIN paspsia. MonHus.
IIna3ma.

TexHuueckue yCcTpoOWCTBA M IPAKTUYECKOE IPUMEHEHME: aMIIEpMETP, BOJIBTMETP, PEOCTar,
HCTOYHUKU TOKA, AJIEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP
COINPOTHBIICHUS, BAaKyyMHBI IHOJ, TEPMHUCTOPHI U (DOTOPE3HCTOPHI, IMOIYIPOBOAHUKOBBIA MO/,
raJlbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSKCHUS.

3aBUCUMOCTh  CONPOTHUBIICHUS IWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IJIOLIAAH
IIOIIEPEYHOI0 CEYEHUs U MaTepHuaa.

CMmeniaHHO€ COEJUHEHHUE ITPOBOJHUKOB.

[IpssMoe wu3MepeHHe DdIEKTPOABUXKYIIEH Cuibl. KOpOTkoe 3aMbIKaHHME TajlbBaHHUYECKOIO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUO/A.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpoABMKYIIEH CUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

HaGurotenune amekTposusa.

Me:xknpeameTrHble CBSI3U

Wzyuenne kypca ¢usuku O6a3oBoro ypoBHs B 10 Kiacce OCYHIECTBISIETCS C  Y4ETOM
COJIEpKaTENIbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMH MaT€MaTUKH, OMOJIOrHH, XUMHUH, reorpadguu u
TEXHOJIOTUHU.

Meosicnpeomemmnvle nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHUE,
Hay4yHbIA (akT, rumnoresa, ¢u3nyueckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJEHUE, SKCIEPUMEHT,
MOJIETUPOBaHUE, MOIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, JIUHEWHas QyHkuus, napaboia, runepdosia, Ux
rpa@uKd M CBOMCTBA, TPUTOHOMETpUYECKHME (YHKLIMU: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIIMH Ha OCH KOOPJMHAT, CII0KEHHE
BEKTOPOB.

buonocus: mexannueckoe ABMKEHUE B )KUBOH npupoje, 1uddysus, ocMoc, TEmI000MeH KUBBIX
OpraHu3MoOB (BUABI TEIUIONEpEayH, TEIJIOBOE PaBHOBECHUE), 3JIEKTPUUECKHUE SIBIEHHUS B >KUBOMN
MIPUPOJIE.

Xumus: NHUCKPETHOE CTPOEHHUE BEIEeCTBA, CTPOEHHE aTOMOB M MOJEKYJ, MOJb BEIIECTBA,
MOJIIpHasl Macca, TEIJIOBble CBOMCTBA TBEPABIX TeJ, )KMJKOCTEH M ra3oB, AJIEKTPUUYECKUE CBOMCTBA
METAJJIOB, AIEKTPOIUTUYECKAs AUCCOIHAIINS, FAIbBaHHKA.

l'eocpagpus: BIaXXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHME ABMKEHHMH C MCIIOJIB30BAHMEM MEXAaHHU3MOB, YUYET TPEHHS B
TEXHHKE, TOJIIUITHUKH, UCIIOJIb30BAHNE 3aKOHA COXPaHEHHs UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
Ipyrue), JBUTaTedb BHYTPEHHErO CropaHusi, ImapoBas TypOHWHa, OBITOBOM XOJOJWIbHUK,
KOHUIIMOHEP, TEXHOJIOTHH TMOJIyYeHUsI COBPEMEHHBIX MaTepUalioB, B TOM YHCIe HAHOMAaTepuasoB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTaTUYECKas 3aIIUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, dJEKTPOHArpeBaTENbHbBIE TPUOOPHI, JIEKTPOOCBETUTENbHbIE TPUOOPHI, ralbBaHHKA.



11 KJIACC
Pazpen 4. DaekrpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHUThHL. B3anmoneicTBUE MOCTOSHHBIX MarHuToB. MarHutHoe nose. Bektop
MAarHuTHOM MHIyKUIMH. lIpyHIMD cynepno3suuuyu MarHUTHBIX I1OJI€H. JIMHUM MarHUTHOM MHAYKIUU.
KapTuna nuHMil MAarHUTHOM MHIIYKIMU TTOJIS1 TOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1nosje npoBoJHUKa ¢ TOKoM. KapTruHa nMHUN HHAYKIMA MarHUTHOTO TOJISl AJTIMHHOTO
IIPSIMOTO NPOBOJHMKA U 3aMKHYTOT'O KOJIBLIEBOIO IPOBOJHHUKA, KAaTyIIKU ¢ TOKOM. OmnbIT Dpcrena.
B3anmopeincTere NpoOBOJIHUKOB C TOKOM.

Cuita Amriepa, e€ MOJTyJib M HalpaBJICHUE.

Cuna Jlopenua, e€ Monysb U HalpaBieHUe. [[BuxkeHHe 3apsHKEHHOM 4YacTHULbl B OJIHOPOAHOM
MarHuTHOM ToJie. Pabota cunbl Jlopenia.

SIBneHue  JJEKTpOMarHUTHOM  HMHAyKIMM. [IoTOk  Bexkropa  MarHUTHOM  MHAYKIMU.
DNeKTpOABMKYLIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTpOMarHuTHON uHaykuuu dapanes.

BuxpeBoe »snexkTpuueckoe mose. OJEKTPOABMXKYLIas cuila HWHAYKIMM B IPOBOJHUKE,
JBAKYIIEMCS IIOCTYIIATEIbHO B OJJHOPOJJHOM MarHMUTHOM IT0JIE.

IIpaBuio JleHna.

NHayKTUBHOCTD. SIBIIeHHE CAMOMHAYKLINN. DIEKTPOABIIKYIIAs CUla CAMOMHIYKLIHH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHuyeckue yCTpOHCTBA M  INPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIE  MAarHuThl,
AJEKTPOMArHUThl, IEKTPOIBUTaTEllb, YCKOPUTEINN 3JIEMEHTAPHBIX YaCTUL, MHAYKLHOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHIYKIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMarHuTHOW MHIYKIIMH.

[IpaBuio JleHna.

3aBUCUMOCTh AJIEKTPOABIKYIIEH CHUJIBI HMHIYKIUU OT CKOPOCTH HW3MEHEHHUS MAarHUTHOTO
ITOTOKA.

SIBneHne caMOMHTyKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3y4yeHre MarHUTHOTO OISl KaTYIIKH C TOKOM.

HccnenoBanue necTBUSA OCTOSIHHOTO MarHATa HAa PAMKY C TOKOM.

WccnenoBanue siBieHUS AIEKTPOMarHUTHOM WHIYKIIUH.

Pasgea 5. KoJsie0anus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHbBLE KOJIEOAHUS

KonebarenpHas cucrema. CBOOOIHBIE MEeXaHUYECKHE KojiebaHus. ["apMoHnueckne KoieOaHwms.
[Tepuon, wacrora, amrutyaa u (aza konedanuid. [IpykuHHBIM MasTHUK. MaTeMaTHYECKU MasTHUK.
VYpaBHeHue rapMoHHUECKUX Kosiebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOJICOaHUSX.

Konebartenpupiii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIC KOJEOAHUS B  HUACATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHWYECKUMH W DJIEKTPOMATHUTHBIMU KOJICOAHHMSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS YPHEPTUH B UACAUTHBHOM KOJIeOATEIIHHOM KOHTYPE.

[IpenacraBnenne o 3aryxaromux KoseOaHUsX. BBIHYXICHHBIE MEXaHWYECKHE KOJIeOaHwus.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUSI.



Ilepemennbiii TOK. CHHYCOMJANbHBIA IEPEMEHHBIM TOK. MOIHOCTh NEPEMEHHOIO TOKa.
AMIIIUTYTHOE U AEUCTBYIOLIEE 3HAUEHNE CUIIbI TOKA U HAPSyKEHUSI.

Tpancdopmarop. IlpousBoacTBo, mepenaya U HOTPEOJIEHHUE DICKTPUUYECKON SHEPTHH.
OKOJIOTUYECKME PUCKM TP  IPOU3BOJACTBE  3ieKTposHepruu. KynbTypa  ucnosb3oBaHus
AJIEKTPO3HEPTUU B ITIOBCETHEBHOM JKU3HM.

TexHuyeckue ycTpoicTBa M NPAaKTHUUECKOE INPUMEHEHUE: 3JIEKTPUUECKUN 3BOHOK, I€HEPaTop
IIEPEMEHHOT0 TOKA, JIMHUU JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJeOATETbHOW CHUCTEMBl (MPYKUHHBIA WM MaTeMaTHYeCKHA
MasTHUK).

HaGumronenue 3aTyxaronmx KojaebaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJICOAHHMS.

OcmwinorpaMMbsl  (3aBUCUMOCTH ~ CHUJIBI  TOKA W HAOpsDKEHUS  OT  BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu mnocienoBaTeIbHOM COEAMHEHHWH PE3UCTOPa, KaTyIIKM WHIYKTUBHOCTH H
KOHJIEHCATOopA.

Mosenb TMHUY 3JIEKTPOIIEpeIadH.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCHMOCTH TIEPHOAA MajbIX KoJeOaHWH Tpy3a Ha HUTH OT JJIMHBI HUTH H
MaccChl Ipy3a.

HccnenoBanue nepeMEeHHOI0 TOKa B LENHU U3 IOCJIEI0BAaTEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmHbvle 60JIHbL

MexaHnueckue BOJHBI, yciaoBHsl pacnpocTtpaHeHus. Ilepuon. CKopocTh pacnpoCTpaHEHUs U
mmHa BOJHEL. [lomepeunsie W mponosbHBIE BOJMHBL. MHTepdepeHuns u nudpakius MEXaHHIeCKUX
BOJIH.

3Byk. CropocTh 3ByKa. ' poMKOCTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DONEeKTpOMarHUTHHIE BOJIHBL. YCJIOBUS HW3JIyYEHUS DJIJIEKTPOMArHUTHBIX BOJH. B3anmHas
opueHrtanusi BekTopoB E, B, V B anexrpomaranutHoi BosiHe. CBOWCTBA AJIEKTPOMATrHUTHBIX BOJIH:
OTpa)kKeHUe, MIPEJIOMJIEHUE, MOJISIpA3aLus, nudpaxus, uHTephepeHIHs. CkopocTb
AJEKTPOMArHUTHBIX BOJIH.

[lkana 3neKkTpoOMarHUTHBIX BOJIH. [IpuMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paHOCBA3U U TENIEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckue yCTpoOHCTBA M TPAKTUYECKOE MPUMEHEHHME: MY3bIKalbHbIE WHCTPYMEHTHI,
yJIbTPa3BYKOBasl JUArHOCTHKA B TEXHHMKE M MEIUIIMHE, pajap, paJluonpuéMHUK, TEIEBU30D, aHTEHHA,
tenedon, CBY - neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTPaHEHUE MONEPEUHBIX U MPOI0IbHBIX BOJIH.

Konebmromnieecs Teno kak HCTOUHUK 3BYKa.

Habutoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue nntepdepeHny v AMPpakiui MEXaHUYECKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGmronenune cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILITUTYI0M ¥ 9aCTOTOM KOJIeOaHUA.

HccnenoBanue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTpPa)K€HUE, MPEIOMIICHHE, MOJspU3alus,

nudpakus, UHTeppepeHLns.



Tema 3. Onmuxa

I'eomerpuueckas ontuka. I[IpsMonrHenHOE pacpocTpaHEHUE CBETa B OJHOPOAHON cpene. Jlyu
cBera. ToYeyHbI HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeta. [locTpoenne n300paxeHuil B MIIOCKOM 3€pKaje.

[Ipenomiienne cBera. 3aKOHBI NPEIOMIIEHUS CBETa. AOCOJIIOTHBIN IOKAa3aTeNlb MPEIOMIICHUS.
ITonHoe BHyTpeHHEe oTpakeHue. IIpenenbHblIi yroi NoJIHOro BHYTPEHHETO OTPaKEHUS.

Hucniepcus csera. CiioxxHbIH cocTaB Oenoro cera. L{Ber.

Cobuparoue u paccenBaroive JUH3bl. ToHKas nuH3a. DOKyCHOE pacCTOSHHUE U ONTUYECKAs
cwiia TOHKOU nuH3bI. [locTpoeHne n300pakeHuit B COOMPAIOIINX U pACCEHBAIONINX JIMH3ax. Dopmyna
TOHKOM JIMH3EI. Y BEJIMUCHUE, TaBaeMO¢e JTUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

BonnoBast ontuka. MnTepdepenmus cBera. KorepeHTHbIE MUCTOYHHUKH. YCIIOBHS HAOJIIOICHHS
MaKCUMYMOB M MHUHHUMYMOB B HMHTEP(QEpPCHIMOHHON KapTHUHE OT JBYX CHH(A3HBIX KOT'€PEHTHBIX
HCTOYHUKOB.

Hudpaxius csera. AudpakimonHas pemérka. YclioBre HaOJIOJCHHS TIIAaBHBIX MaKCHMYMOB
MPU NIaICHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIHOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue yCTPOHCTBA W MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyma, QoToanmnapar,
MPOEKIIMOHHBIN amnmapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKA, AU(PAKIHMOHHAS peméTKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsiMmosmHEHOE pacTpocTpaHeHHe, OTPAKEHHUE U MpesloMIIeHne cBeTa. OnTudeckue npudopsl.
[TomHOE BHYTpeHHEe oTpakeHue. MoJenb CBETOBOIA.
HccnenoBanue cBONCTB U300paxeHU B TMH3AX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

HaGimronenne naTepdepeHIm cBera.

HaGmonenne nudpakmnuu cBera.

HaGurotenue aucriepcuu cBera.

[TonmyyeHne crieKTpa ¢ TOMOIIBIO IPU3MBI.

[Tonydyenune ciekTpa ¢ HOMOIIbIO TU(PPAKIIMOHHON PEHIETKY.
HabnroneHne monsipu3aiyu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol
W3mepenue mokasarelnst IpeIoMIICHHUS CTEKJIA.
WccnenoBanue cBONCTB U300paKeHH B TMH3aX.
HaGmronenue qucnepcun cera.

Pa3jnen 6. OcHOBBI crieMAIbHONH TEOPUHM OTHOCUTEIBLHOCTH
['panuubl TPUMEHMMOCTH KJIACCHMYECKOM MexaHUKU. [locTynaTel cHenuaibHOM —TEOpHH
OTHOCUTEIBHOCTH: HTHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe, IPUHUUII OTHOCUTEIBHOCTH
DHHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIIEHNE JJTHHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl C PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTUIIBI. DHEPTHSI TTOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®oronsl. @opmyna Ilnanka cBs3u 3HepruM (QOTOHA C €ro 4YacTOTOW. DHEPIrUs U HMITYJIbC
dboToHa.

OtkpbiTue u uccnenoBanue dorordpdexra. Onbitel A. I'. CroneroBa. 3akoHsl (oTorddekTa.
VYpasuenue DitnmreitHa 1is hotodddekra. «Kpacnas rpanuma» Gororddexra.

JHasnenue ceera. Oneitel [1. H. JleGenena.



XUMHUYECKOE ICCTBHUE CBETA.

TexHUUeCKUEe yCTPOWCTBA M MPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT, (OTOMATUHK,
coJIHEeUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

DoTo3PeKT Ha YCTAaHOBKE C IMHKOBOH IIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodddekra.

Cseroauos.

Conneunas 6artapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pesepdopaa mo paccesauro o -yactuil. [nanerapaast Moienb
aroma. [loctynarel bopa. M3nydenue u noriomieHre GOTOHOB IPU MEPEXOJIE aToMa C OJHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CrieKTp YpOBHEW SHEPTUU aTOMa BOJIOPO/A.

BousiHoBBI€ cBOMCTBa yacTull. Bonubl 1e bpoinsa. KoprycKyJisipHO-BOJIHOBOM 1yain3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUEHUE.

TexHuyeckue ycTpoicTBa U MPAKTUUECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKON),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habnronenne muHeyaThIX CIIEKTPOB U3ITyYCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HaGroienne JIMHeWYaToro CreKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JT0Ka3bIBAIOLINE CJIOXHOCTb CTpOEHMs sAapa. OTKPBITHE PaJlOaKTUBHOCTH.
OmnpiTel Pezepdopna o onpepeneHnto cocraBa paguoakTuBHOTo n3ydeHus. CBoicTBa anbda-, OeTa-,
raMma-u3ilydyeHus. BiausHue paaiuoakTHBHOCTH Ha )KMBbIE OPIaHU3MBI.

OtkpeiTHe TIpoTOHA W HelTpoHa. Hyknonnas moxens siapa IelizenOepra—lBanenko. 3apsia
sanapa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacnan. ONEKTPOHHBIM UM TMO3UTPOHHBIA Oera-pacmnan. [‘amma-uznydenue. 3akoH
PaZAMoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

AnepHsle peakuuu. JleneHne U CUHTES SAEp.

SAnepusiii peakrop. TepmosiaepHblii cunTe3. [IpobieMbl 1 NepCEeKTUBBI SAEPHON YHEPIETUKH.
DKOJIOTHYECKHE aCIEKThI sIIEPHON IHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPHITHE TO3UTPOHA.

MeTo b1 HaONIIOIEHNS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUL.

@dyHaamMeHTalbHbIe B3auMoeiicTBus. EqUHCTBO (pr3nueckoil KapTUHbBI MHpa.

TexHuyeckue ycTpoiicTBa M NpaKTHYECKOE INpPUMEHEHHE: J03uMeTp, Kamepa BuibcoHa,
SJIEpHBIN peakTop, aTOMHas 6oMOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusm).



Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3NKH

Oransl pa3BUTUS acTpoHOMHUU. [IpuKiTagHOE M MUPOBO33pEHUYECKOE 3HAYEHHE ACTPOHOMMH.

Bup 38é3nH0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IUTAHETHI, X BUIAUMOE JBHKCHHE.

Conneunas cucrema.

Connue. ConneuHasi akTuBHOCTh. McTtounuk sHeprun ConHua u 3BE31. 3BE3/bl, UX OCHOBHBIE
XapakTepUCTUKU. JluarpamMmma  «CHEKTPaJbHBIA  KJIAaCC — CBETUMOCTh». 3BE3/bI  TJABHOM
II0CJIEI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb) JUIsl 3BE3/1 TJIaBHOM IOCIIEN0BATEIBHOCTH.
Buytpennee crpoenue 38€31. COBpeMEHHbIE MTPEICTABICHUS O IPOUCXOXKIEHUHU U 3Botonuu ConHia
1 3BE3/1. DTallbl )KU3HU 3BE3.

Mneunsiii [lyte — nama [anaktuka. [lonoxkenne u nBwxkenue Connma B ['amaktuke. Tumsl
rajiakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B A1pax rajlakTHK.

Bcenennas. Pacummmpenne Beenennoii. 3akon Xa66ma. Pas6eranue ranakruk. Teopust bonbioro
B3pbIBA. PEIMKTOBOE H3ITydYeHHE.

MacmtabHas cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUMU.

Yuenuueckue nabniooenus

HaGnronenns: HEeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BaHHUEM KOMIBIOTEPHBIX HMPUIOKECHUN IS
OTIpENICJICHUs] TIOJIOKEHHUST HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3[IHS
CeBepHoOro nosymapus 1 sipkue 3BE3/bl.

Habmronenus B reneckon Jlynsl, mianer, Mieunoro IlyTu.

O0o0maroniee NoOBTOpPeHUE

Ponb ¢u3ukm M acTpOHOMHH B SKOHOMHYECKOM, TEXHOJIOTUYCCKOM, COIMUAIBHON W ITUYECKOU
cdepax NeATEIHHOCTH YeNOBEKa, pOJb U MECTO (PM3MKH M aCTPOHOMHH B COBPEMEHHON Hay4YHOMH
KapTHHE MHpa, poiib GU3NIECKO Teopuu B (OPMHPOBAHMHU NPEACTABICHUN O (pU3HUYECKON KapTUHE
MHUpa, MecTo (u3muecKod KapTUHBI MHUpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPO/IE.

Me:xknpeameTrHble CBSI3U

Wzyuenme kypca ¢usuku O6a3oBoro ypoBHs B 11 Kiacce OCyHIECTBISIETCS C  Y4ETOM
COJIEpKaTENIbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMH MaT€MaTUKH, OMOJIOrHH, XUMHUH, reorpadguu u
TEXHOJIOTUHU.

Meosicnpeomemmnvle nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHUE,
Hay4yHbIA (akT, rumnoresa, ¢u3nyueckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJEHUE, SKCIEPUMEHT,
MOJIETUPOBaHUE, MOIEIIb, U3MEPEHHE.

Mamemamuxa: pelleHHe CHUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIMHM: CHHYC,
KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKLUU
Ha OCU KOOPJIMHAT, CI0KEHHE BEKTOPOB, POU3BOIHbIE AIEMEHTAPHbIX (YHKUUN, MPU3HAKU TT0J00uUs
TPEYroJbHUKOB, OINpe/IeIeHHE MIIOMAAN IUIOCKUX GUryp U o0béma Ted.

buonocus: s>nexktpuueckue SBICHUSI B JKUBOM IpHpojne, KojeOaTelnbHbIE IBUKEHHS B JKUBOUN
MIPUPO/IE, ONITUYECKUE SIBIICHUS B )KUBOU NMpUpOE, AeHCTBUE pajiallii Ha KUBbIE OPTraHU3MBI.

Xumus: CTpoeHHE aTOMOB M MOJIEKYJI, KpUCTAJIIMYECKAsk CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
o0pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

l'eocpagpua: MarHUTHBIE TONIOCAa 3€MIIM, 3alle)KM MArHUTHBIX pya, (OTOChEMKA 3E€MHOMI
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: TMHUY IIEKTpOIIEpeiad, FeHepaTop NEPEMEHHOT0 TOKa, JIEKTPOIBUTaTelb,
WHIyKIIMOHHAS TI€Yb, pajiap, paaIuonpuéMHIK, TEICBU30D, aHTeHHA, TenedoH, CBY - neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yyeOHOro npeamera «Pu3nka» Ha ypoBHE cpeqHero odmero oopasoBanus (6a30BbIi
YPOBEHb) JOJDKHO OOECHEeYUTh JOCTHIKCHHE CIEAYIOUIMX JIMYHOCTHBIX, METalpPEeIMETHBIX |
MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yibTaThl OCBOCHHS Yy4eOHOro mpeamera «®du3uka» OIKHBI OTpaXkarhb
TOTOBHOCTh M CIIOCOOHOCTh OOy4aroluxcsi PYKOBOACTBOBAaThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIUEH JIMYHOCTH, CUCTEMOM LEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPAAULUOHHBIM IIEHHOCTSIM POCCUKMCKOrO OOIIECTBA, PAaCHIMPEHUE >KU3HEHHOTO
OIbITa W ONbITA JIEATEIBHOCTH B MPOIECCEe pealr3alid OCHOBHBIX HANpaBICHUN BOCIUTATEIbHOMN
NEeSITeIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpa:kaaHCcKOro BOCIUTAHUSA:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMU O00YUaIOIIErocss Kak akKTUBHOTO U OTBETCTBEHHOI'O
YJICHa POCCUICKOT0o 00IIeCTBa;

NPUHATHE TPAAUIUOHHBIX OOIIEYETIOBEUECKUX TYMAaHUCTHMUECKUX M JEMOKPAaTUYECKUX
LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JI€ATEIbHOCTh B MHTEpecax TIpa)JaaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYTIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

yYMEHHE B3aMMO/ICHCTBOBAThH C COIMAILHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIUSMU U
HazHA4YCHHEM;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCHIMCKON I'PaXKTaHCKOH UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIaM, JOCTH)KCHUSIM POCCHUICKHX YYEHBIX B
o0nactu (GU3UKHU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 TIOBEACHUS;

CIOCOOHOCTh OIICHHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE pEIIEHUS, OPUEHTHUPYSACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM UHUCIIE B JEATEIBHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMUUBOTO OYIyIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:
ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKJIOYas SCTETHKY HAyYyHOrO TBOPYECTBA, IMPHCYIIETrO
(Gu3HIECKON HayKE;

5) TPyA10BOr0 BOCIIHTAHUSI:

MHTEpEC K pa3nu4HbIM chepam npodecCHOHATBHON EATENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢bu3MKo W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymieir mpodeccun u
pean30BBIBATH COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHHWIO B oOOnacTh (DU3HKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh ~ DKOJIOTHUECKOW  KYJIBTYpbl, OCO3HaHHE TIJIOOAIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IUTAHUPOBAHKE U OCYIICCTBJICHUE JICHCTBHI B OKpYJKAlOIIEH cCpelie Ha OCHOBE 3HAHUS IIEJICH
YCTOMYUBOTO PA3BUTHS YEJIOBEUCCTBA;



paciivpeHue OMbITa ACSITeTbHOCTA KOJOTUYECKOW HAIMPABICHHOCTH HAa OCHOBE HMMEIOIIUXCS
3HaHUU TI0 (pH3HKe;

7) HIEeHHOCTH HAYYHOT'O TIO3HAHUS:

cOPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
¢bu3nveckoil HayKu;

OCO3HaHHE IICHHOCTH HAy4HOW JEeSATEJIbHOCTH, TOTOBHOCTH B IpOLECcCe H3YyYeHHS (UIUKH
OCYIIECTBIISATH IPOCKTHYIO U HCCIICAOBATEIBCKYIO JCITEIbHOCTh MHIAMBHUIYaIbHO U B IPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe JeiicTBUS
Ba3oBble JJornueckue neiicTBuA:
CaMOCTOSITENIbHO  (OPMYJIUPOBAaTh W  aKTyallMu3upoBaTh MpoljemMy, paccMaTpuBaTth €€
BCECTOPOHHE;
OTIpEICTIATH LENU JAesITeIbHOCTH, 3a]]aBaTh MapaMeTphbl U KPUTEPUH UX TOCTHXKEHUS;
BBISIBJISITH 3AKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;
pa3pabarhiBaTh IUIaH PEHICHUS MPOOJIEMBbl ¢ YYETOM aHaIM3a MMEIOLIUXCS MaTepUAIbHBIX H
HeMaTepUaIbHBIX PECypCOB;
BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBAaTh COOTBETCTBUE pE3YyJbTATOB LEJSM,
OLICHUBATh PUCKU MOCIEICTBUIN AEITEIbHOCTH;
KOOPJIUHUPOBATh U  BBHIMOJHATH pabOTy B  YCIOBUSIX peajlbHOrO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BHUBAaTh TBOPUECKOE MBIIIICHUE TPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBbie ncciienoBaTeIbcKue 1eHCTBUS:

BJIQJICTh HAYYHOU TEPMHUHOJIOTHUEH, KITFOUCBBIMH MTOHITUSIMHU M METOJaMU (PU3NIECKOM HAYKH,

BJIQJICTh HaBBIKAMH yUEOHO-HCCIICIOBATEIbCKON M TPOSKTHOM JICATEIILHOCTH B 00JacTH (hU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY TIOMCKY METOJIOB PEUICHUS 3a7au (PU3UIECKOro
COJIep>KaHusl, MPUMEHEHHUIO PA3INYHBIX METOI0B MTO3HAHMUS;

BIIAJIETh BUJAMH JCSITENFHOCTH IO TIONYyYEHUIO HOBOTO 3HAHHS, €ro WHTepIpeTaIui,
MpeoOpa30BaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX CUTYallMsAX, B TOM YHUCIE MPH CO3JAaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH IPUYUHHO-CIIEJICTBEHHBIE CBA3HM U aKTyalU3UPOBATh 3a7ady, BHIBUTATh TUTIOTE3Y €€
pellleHrs, HaXOAUTh apryMEHTHI IJI1 JOKa3aTeNbCTBA CBOMX YTBEPXKICHHI, 3a/aBaTh MapameTpbl U
KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJTYUYEHHBIE B XOJI€ PEUICHUS 3a7aud pPe3ylbTaThl, KPUTHUYECKH OIEHUBATh MX
JIOCTOBEPHOCTbH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX yCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aaud B 00pa3oBaTEeNbHON NESITENbHOCTH, B TOM
qHclie IPU U3YYeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 001aCTh KUZHEACITEILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UJICH, TIpeJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Padora ¢ undopmanueii:

BJIJIETh HaBbIKAMHM MOJTyYeHHs HH(POpMAUU (PU3NIECKOTO COAEPIKAHUS U3 HCTOUHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEIBHO OCYLIECTBJIATh IIOUCK, aHAJIN3, CHUCTEMATHU3ALMI0 U HMHTEPIPETALUIO
nH(OpMaIIUY Pa3IMYHBIX BUJOB U (OPM IpeJICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;



HCIIOJIb30BAaTh CPCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTUHA B peuicHUN
KOTHUTUBHBIX, KOMMYHHKATHUBHBIX W OpPraHU3allMOHHBIX 3aJa4 ¢ CO6J'IIOI[CHI/ICM Tpe6OBaHHfI
SPrOHOMHUKH, TEXHUKH 0E30IaCHOCTH, TUTHEHBI, PECypcOCOepEKeHUs], IPABOBBIX U ITUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MMaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NUECKOTO COJEP)KAHHs B PA3NIWYHBIX (opMmaTax ¢ y4yéToM Ha3HAYCHUs
uHbOpMAlMM W LEJNEeBOH ayJuTOpuu, BBIOMpas ONTUMAIbHYIO (OpMY TMpPEACTaBICHUS U
BU3yaJIN3all1H.

KoMmyHuKkaTHBHBIEe yHHBepcaibHbIe y4eOHbIe 1eCTBUSA:

OCYIIECTBIIATH OOIIEHHE HA YPOKaX (PU3MKU U BO BHEYPOUHOI JIEATEIHHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(DIUKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPENICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ MHIMBH Yy aJIbHON paboThI;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX JEHCTBUH C yd4€TOM OOIUX HHTEPECOB H
BO3MOKHOCTEH KayKJI0T0 4ICHA KOJUIEKTUBA,

IIPUHUMATD LIEJIM COBMECTHOM AESITEIbHOCTH, OPraHU30BbIBATH U KOOPIMHUPOBATH JEHCTBUS 110
€€ JNOCTHKEHHIO: COCTAaBJAThH IUIAH JEHCTBHM, pacCIpenessiTh POJNIM C Y4ETOM MHEHHM YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOU PalbOTHI,

OLICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)/J0r0 y4acTHHKA KOMaH/bl B OOIIMN pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpejajgaraTb HOBBIE IPOEKTHI, OLIEHWBATh HUIEM C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIATh NO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B PA3IMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anusi:
CaMOCTOSITEJIbHO ~OCYILIECTBIISITh [103HABATEIbHYIO JESATEIBHOCTH B 00JACTH (QU3UKU U
aCTPOHOMMHU, BBISIBJISTH TPOOIIEMBI, CTAaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IIJJaH pEIHIEHUs pacu€THBIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUS] IPAKTHUECKON pabOThI ¢ yUETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U
MIPEATIOYTEHN;
JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;
paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;
JenaTh OCO3HAHHBIA BBIOOP, ApryMEHTHpPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelIeHue;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMUPOBAHUIO U MPOSIBICHUIO APYAUIMH B 00JACTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IJMOLHOHAJIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHTyallUssM, BHOCHTb KOPPEKTHBBI B JESATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YNIBTATOB LEIISAM;

BJIa/IETh HABbIKAMHU I103HABATEIbHOW pedIeKCHMM KaK OCO3HAHMSI COBEpPIIAEMbIX IEHCTBUI U
MBICJIUTENIBHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHHIA;

MCIOJIb30BaTh NPUEMBI pe(IeKCUU IS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATHh PUCKH U CBOEBPEMEHHO ITPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAJIU3€E PE3yIbTAaTOB ACITEIBHOCTH;

MIPUHUMATD ce0sl, TIOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAJIU3€E PE3yIbTAaTOB ACSITEIBHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.



B mponecce noctuxkeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOrpaMMbl MO (PHU3HKE IS
YPOBHS cpenHero oOmero oOpa3oBaHUS y OOYYAIOLIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIN
MHTEIUIEKT, MPEATOINIAT Ao ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOLIETO CIOCOOHOCTh IOHMMATh CBOE HSMOLMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJINPOBAHUs, BKJIKOYAKOUIETO CAMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTH 32
CBOE TMOBEAEHUE, CHOCOOHOCTh AaJalTUPOBATHCS K HMOIMOHAIBHBIM HM3MEHEHUSM W TPOSBIATH
THOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTUBALIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKCHUIO LIEIIU U YCIIEXY, ONTUMHU3M,
MHHULMATUBHOCTb, YMEHHUE JCHUCTBOBATh UCXO U3 CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIKOYAIOMIEH CIOCOOHOCTh IOHMMATh 3MOIMOHAJIBHOE COCTOSHUE JApYTHUX,
YUUTBIBATh €T0 IPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOMIMX CHOCOOHOCTh BBICTpAaMBATh OTHOLICHHUS C JAPYTHMH
JOABMH, 3a00THTHCS, IPOSBIIATH UHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

HNPEAMETHBIE PE3YJBTATbBI
K konny oOyuenus B 10 kjacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUN:

JEMOHCTPUPOBATh Ha IpUMeEpax pojib M MeCcTO (GU3UKA B (POPMHUPOBAHUHU COBPEMECHHOM
HAy4YHOM KapTHHBI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKHM U TEXHOJOTHH, B MPaKTHYECKOU
JIeATSIIFHOCTH JIFO/ICH;

y‘-II/ITI)IBaTI) I‘paHI/IIIBI HpI/IMCHCHI/ISI I/I3y‘-ICHHI)IX (i)PI?J/I‘-IGCKI/IX MO[[GJIGfII MaTepI/IaJII)HaFI TOYKa,
WHEepIMaabHasl CUCTeMa OTCUéTa, a0COFOTHO TBEPOE TEIO, UJICATbHBIN I'a3, MOJCIH CTPOCHHUS T'a30B,
KUJKOCTEH U TBEPABIX TEJI, TOUCYHBIN SJIEKTPUUSCKHUM 3apsil MPU PEIICHHH (PU3NUECKHUX 3a/1a4;

pacmo3HaBaTh GU3NYCCKUE SBICHUS (ITPOIECCHI) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXAaHHKH,
MOHeKyHﬂpHO-KHHeTquCKOﬁ TGOpI/II/I CTpOCHI/Ifl BCIIECTBA " SHCKTPOI[I/IHaMI/IKI/II paBHOMepHOG 158
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBIKEHUE, CBOOOIHOE MaJieHue Tell, ABM)KEHHE MO OKPY>KHOCTH,
WHepIHs, B3auMoieiicTBue e, nuddy3us, 6poyHOBCKOE ABMKEHUE, CTPOCHHE KUAKOCTEH U TBEPIBIX
TeN, U3MEHEHHEe Oo0BhEMa TeN MpU HarpeBaHUW (OXJIAXKIEHWM), TEIJIOBOE paBHOBECHE, HCIIapeHUE,
KOHACH CaAlusA, IIJIaBJICHUC, KpI/ICTaJ'IJ'II/ISaHI/ISI, KHUIICHUEC, BJIAXXHOCTb Bo3z[yxa, IIOBBIIIICHUEC IABJICHUSA
ra3a Ipu €ro HarpeBaHWM B 3aKPBITOM COCYJ€, CBSI3b MEXKIYy IapaMeTpaMu COCTOSHMS rasa B
M30IpOoIECCaX, IMEKTPU3ALINS Tell, B3aUMOIEUCTBHUE 3aPsI0B;

OIIMChIBATh MCXaHHYECKOEC ABHKCHHCEC, I/ICHOJ'II)?;YSI (1)H31/I‘~IGCKI/I€ BCIIMYHUHBI: KOOpI[I/IHaTa, nyThb,
nepeMenieHnue, CKOpoCTh, YCKOPEHHE, Macca Teja, CUjla, UMITYJIbC Tea, KHHETHYeCKas SHeprus,
MOTEHIIMATbHAS DHEpPrusi, MeXaHWdeckas paboTa, MeXaHWuYecKas MOIIHOCTh; IPU OMHUCAHUU
MPAaBIWJIbHO TPAKTOBAaTh (DU3MUECKUN CMBICT HCIOJIB3YEMBIX BEIIMYMH, UX 0003HAYCHUS U CIUHUIIBI,
HaXOJUTh (POPMYJIbL, CBSA3BIBAIOIINE TaHHYIO (U3NYECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

OIINChIBATH H3y‘I€HHI)Ie TCIIJIOBBIC CBOﬁCTBa TCJI U TCIIJIOBBIC ABJICHUS, I/ICHOJ’IBSYSI (I)I/ISI/I'—ICCKI/IG

BCJIMYHHBIL: JABJICHUC I'a3a, TCMIICPATypPad, CPCAHAA KUHCTUUCCKAsA SHECPIrUusd XaOTUYCCKOI'O JIBUKCHHUA



MOJIEKYJ, CpeIHEKBaJpaTH4Has CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSS AHEPIHUs,
pabota raza, K03(QPUIMEHT MOJIE3HOTO JCHUCTBUS TEIUIOBOTO IBUTATENS; MPU OMHUCAHUU TPABUIHHO
TPAaKTOBaTh (PM3UYECKUI CMBICI HCHOJIB3YyEMBIX BEIMYHH, UX OOO3HAYCHUS U EIMHHUIBI, HAXOAUTh
(hopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYHUHY C IPYTUMH BEIMYHHAM;

ONMCHIBATh HW3YYECHHBIE OJIIEKTPUYECKHE CBOMCTBAa BEIIECTBA U JJCKTPUUECKUE SBIICHUS
(mporiecchbl), MCHONB3Ys (PU3UUECKHE BEIMYUHBI: DJICKTPUUYECKUN 3apsll, SJICKTPUUECKOE IIOJIe,
HaNpsHKEHHOCTD TOJISA, TIOTEHIHAN, Pa3HOCTh MOTCHLMAIOB; MPU OMHMCAHUH MPABWIBHO TPAKTOBATh
(bu3MYeCKUi CMBICI HCIOJIb3YEMbIX BEJWYHMH, UX O0O3HAYEHHUS U EAMHMIIbI; YKa3biBaTh (HOpMyIbl,
CBSI3bIBAIOIIME TaHHYIO (U3UUYECKYIO BEIMUUHY C APYTUMHU BEIMUYUHAMU;

aHAJM3UPOBATh (PU3MUECKUE TPOLECCHl M SBICHUS, HCHOIb3Ys (PHU3MUECKUE 3aKOHBI H
NpUHLUMIIBL: 3aKOoH BcemupHoro tsrotenus, |, Il u Il 3axonsl HbloToHa, 3aKOH coxpaHEHHUS
MEXaHMYECKOM JHEPruM, 3aKOH COXPAHEHHs HMITYJIbCa, MPUHIMII CYNEepPIO3UIUU CHJI, TPUHLUII
paBHOMpPABUSA HHEPIHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, I'a30BbIC 3aKOHBI, CBSA3b CPEAHEH KMHETUYECKON YHEPTUU TEIUIOBOTO JBHKEHHS MOJEKYJI C
aOCOJIOTHOW TEeMIIepaTypol, TMEpBBId 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHUS 3JICKTPUYECKOTO
3apsiaa, 3akoH KyoHa, npu 3TOM pa3inuyaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA, €M0 MaTeMaTH4ECKOe
BBIp@KEHHUE U YCIIOBUS (TPAHUIIbI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPUHIUIBI JCHCTBUS MAIllMH, MPUOOPOB M TEXHUYECKUX YCTPOKCTB;
pa3nuyaTh ycIoBUs UX O€30MACHOTO MCIIOJIB30BAaHMS B TOBCEIHEBHOM KU3HM,

BBIMOJIHATE 3KCIEPUMEHThl IO HCCIEI0BaHMIO (PU3MUYECKUX SBJICHUH M MPOLECCOB C
HCIOJIb30BAHUEM NPSAMBIX U KOCBEHHBIX M3MEPEHUH, MPU 3TOM (OpPMYyJIHpOBaTh MpolieMy/3aiady u
THIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pyIOBaHHSA,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHBbIE M3MEpeHUs (PU3MYECKHX BETUYMH, IIPU 3TOM BHIOMpATh
ONTUMAJIbHBIA CHOCO0 H3MEPEHHsT U HCIOJIb30BATh M3BECTHBIE METOJbl OIIEHKHM IOTPEIIHOCTEH
U3MEPECHU;

WCCIIEIOBAaTh 3aBUCHMOCTH MEXAYy (DU3MYECKHMMH BEITMYMHAMH C HCIIOJIB30BAaHHEM IPSIMBIX
U3MEpPEeHUH, MpH OSTOM KOHCTPYHUPOBaThb YCTAHOBKY, (UKCHUPOBATh pe3yJbTaThl IOJYyYECHHON
3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BHJE TaONUIl U TpaduKOB, AeTaTh BHIBOJBI MO pe3yJbTaTam
UCCIIEIOBaHMUS;

co0roAaTh mpaBuia 0E€30MacHOTo Tpyda HpU MPOBEIEHUU HCCIEeI0OBAaHUI B paMKax yuyeOHOro
HKCHEPUMEHTa, Yy4eOHO-HCCIIEIOBATENIbCKOM M MPOEKTHOW JIEATENIbHOCTH C HCIHOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOMCTB U 1aOOpaTOpHOT0 000PYI0BAHUS;



pemaTh pacy€THbIE 3aJaud C SBHO 3aJaHHON (PU3MUECKOW MOJEIbIO, MCIOJb3Yys (pusnueckue
3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4i BHIOMPATh (PU3MUYECKYIO MOJEIb, BHIACTAT
¢usnyeckue BeTUUMHBI M (POpMyIBI, HEOOXOmUMBIE UIs €€ pEeUIeHHs, NPOBOAMTH PACUETHl H
OLIEHUBATh PEATILHOCTD MOJYYECHHOI'0 3HaUeHUs (PU3MUECKON BEIUYHHBI,

pelars KadyeCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTUYECKH HENPOTHUBOPEYMBYIO ILIETMOYKY
paccykKJIeHHi ¢ ONOpOr Ha N3y4YEeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBIICHHS,;

WCIOJIB30BATh MIPH PEIICHUH Y4eOHBIX 3a7ad COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH IS
IIOUCKA, CTPYKTYpPUPOBAHUS, HMHTEPHpPETAlMM W NPEACTaBICHUs Y4yeOHOW M Hay4YHO-TIOMYJISIPHON
uHboOpMalKY, MOJYYECHHON W3 pa3IMuYHbIX MCTOYHHUKOB, KPUTHUYECKH AHAJIU3UPOBATh IOJIYyYaeMYHO
nH(OpMAIIHIO;

MIPUBOANTH TIPUMEPHI BKJIA/Ia POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MTPOLIECCOB OKPYIKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

HCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEJHEBHOM >KM3HU Ui OOECHeueHMs
0€30MacHOCTH TpH OOpaIIeHWH C NPUOOpPaMU W TEXHUYECKHMH YCTPOMCTBAMHM, Ui COXPaHEHUS
3II0OPOBBSI U COOJTIOJICHHUS HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAOILEH cpene;

paboTaTh B IpyIIe C BBINOJHEHUEM DPAa3JIMYHbIX COLMAIBHBIX pOJIeH, IUIaHUpOBaTh padoTy
IPYMIIbI, pallMOHAIBHO paclpelesaTh 00A3aHHOCTU U IUIAHUPOBATh JAEATEILHOCTh B HECTaHJAPTHBIX
CUTyallusX, AaJCKBATHO OLEHMBAThb BKJIAaJ KaXKAOTO W3 YYACTHUKOB TIPYNNBl B PEIICHUE
paccMaTpuBaeMoi POOIIEMBI.

K xonmy oOyuenus B 11 kJacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTDH y OOYUAIOIIMXCSl YMEHHUI:

JEMOHCTPUPOBaTh Ha MpUMEpPax pojib U MecTo (U3MKU B (OPMUPOBAHUM COBPEMEHHOMU
HAay4YHOW KapTUHbl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM W TEXHOJIOTMH, B NPAKTUYECKOMN
NesITebHOCTH JIFO/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUPA;

YUUTBIBATh  TIPAaHUIBl  MPUMEHEHUs  U3YYEHHBIX  (U3NYECKUX  MoJeNed:  TOYEUHBIi
JNEKTPUYECKUIN 3apsAll, JIyd CBETa, TOUEYHBbIM MCTOYHHUK CBETA, AJE€pHAs MOJENb aTOMa, HYKJIOHHAs
MOJI€TIb aTOMHOTO siJipa MpH peLIeHNH (PU3NUECKHX 3aj1ay;

pacrio3HaBaTh (U3NYECKHUE SBIEHUS (IpoLecchl) U OOBACHATH HUX HA OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA M KBAaHTOBOM (PU3MKH: 3JEKTpUYEcKass MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOEe, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJICHCTBHE MarHUTOB, AJIEKTPOMArHWTHAs UHAYKIINS,
JNEHUCTBHE MAarHUTHOTO TOJII Ha IPOBOJHHUK C TOKOM M JABWXKYIIHMWCS 3apsill, AJIEKTPOMATHUTHBIE
Koie0aHus W BOJIHBI, MPSAMOJMHEHHOE pAacIpoCTpaHEHHWE CBeTa, OTPAKEHHUE, IpeIOMIICHHE,

uHTephepeHys, Tuppakuus U MOoIIpU3alMs CBEeTa, AUCIEPCUsl cBeTa, (POTOIIEKTPUUECKUl dPpeKT



(boTtorpdexrt), cBeToBOe MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa aromMa BOJOpOa,
€CTECTBEHHAs U UCKYCCTBEHHAsl paJiMOAKTUBHOCT;

ONMCHIBATh M3YyUYEHHBIE CBOMCTBA BEIIECTBA (MJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKHE,
IEKTPUUYECKYI0 IMPOBOAMMOCTb pPA3IMYHBIX Cpel) M 3JIEKTPOMArHUTHBIE SIBICHUS (IIPOLIECCHI),
UCHOJb3Yysd (U3MUECKUE BEIMUYMHBI: IEKTPUUECKUI 3apsill, CHila TOKA, HJIEKTPUYECKOE HANpsKEHHUE,
AJIEKTPUUYECKOE COIMPOTHBIIEHUE, PA3HOCTh IMOTEHIUAJIOB, JJIEKTPOJBIKYILNAs cuja, padoTa TOKa,
UHIYKIMUS MarHUTHOTO Imouid, cuia Amrmepa, cwia JlopeHla, MHIYKTMBHOCTb KaTYLIKH, SHEPrus
JIEKTPUUYECKOTr0 MU MAarHUTHOTO IOJIeH, MEepHOJ M 4YacToTa KoJeOaHuH B KoiebaTeabHOM KOHTYpE,
3apsil M CUWIa TOKA B IPOLIECCE TapMOHMYECKHMX 3JEKTPOMAarHUTHBIX KosieOaHWM, (oKycHoe
paccTosiHWE W ONTHYECKasl CHJIAa JIMH3BI, IPU OMUCAHWU MPABUIBHO TPAKTOBATh (DU3WYECKUN CMBICI
WCTIOJIb3YEMBIX BEJIHYUH, UX 0003HAYCHUS M €AUHUIIBI, YKA3bIBATh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(GU3NYECKyI0 BEIMUUHY C APYTUMH BETUUYNHAMU;

OIUCHIBATh U3YUYECHHBIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIOIb3Ys (U3NUECKUE BETUYMHBI:
CKOpOCTh 3JIGKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETAa, DHEPTUS W UMITyJIbC (POTOHa,
Iepuoj| Tojypacmana, JHEprusi CBSA3M AaTOMHBIX SA€p, HPU ONHCAHUM IPABUIBHO TPAKTOBATH
¢u3nyeckuil CMBICI MCIIOJB3YEMbIX BEIMYMH, MX 0003HAu€HHsI M €IMHMIIbI, YKa3bIBaTb (POPMYJIBI,
CBSI3bIBAIOIIME JIAaHHYIO (PU3MUECKYIO BEJIMYMHY C JPYIMMU BEJIMYMHAMHU, BBIYUCIATH 3HAYEHUE
(U3HYECKOI BETUMIMHBL;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SBICHUS, HCIONb3ys (PHU3MUECKUE 3aKOHBI H
MPUHIMIBL 3aKOH OMa, 3aKOHBI ITOCIIEOBATEIBHOIO WM MAPAJIEIBHOIO COEIUHEHUS! IPOBOJHUKOB,
3akoH  [[xoyna—JleHna, 3akOH  JJIEKTPOMarHMUTHOM  MHAYKLUMH, 3aKOH  HPSMOJUHENHOIO
pacnpoCcTpaHEHHUs] CBETa, 3aKOHbl OTPAaXEHUSI CBETa, 3aKOHbI IPEJIOMJIEHUS CBETa, YpaBHEHHE
OiiHmTeHa 118 QorodddexTta, 3aKOH COXpaHEHMs] PHEPIHH, 3aKOH COXPAHEHMsI UMIIYJIbCa, 3aKOH
COXPAHEHHUs DJIEKTPUUYECKOIO 3apsja, 3aKOH COXpPaHEHMs] MacCOBOIO 4MCIA, NMOCTynaTsl bopa, 3akoH
palMOAaKTUBHOTO pachaga, HOpU 3TOM pa3iuyaTbh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BBIPAXKEHHUE U YCIIOBHS (FpaHuULbl, 00JaCTH) IPUMEHUMOCTH;

OTIpe/ENATh HalpaBJIE€HUE BEKTOpa MHIYKLUUU MAarHUTHOTO IOJIS MPOBOJHHKA C TOKOM, CHJIbI
Awmnepa u cunsl JlopeHna;

CTPOUTH M OMHCHIBATh N300pa’keHHE, CO3JaBaeMOe IIIOCKUM 3€pKaJloM, TOHKOM JIMH30M;

BBIMIOJIHATh OKCHEPUMEHTHl 110 MCCIEIOBAHUIO (PU3NYECKUX SBICHUH U TIPOIECCOB C
WCIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHUM: MPH 3TOM (OpMYJIMPOBATH MpolieMy/3anady u
TUNOTE3y Y4eOHOro OSKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3 MpPeJIOKEHHOro 000pyrIoBaHUA,

MMPOBOAUTD OIIBIT U (I)OpMyJ'IHpOBaTL BBIBOJbI,



OCYIIECTBIISATh MPSAMbIE U KOCBEHHBbIE M3MEpPEHUS (PU3NYECKUX BEIMYUH, NMPU 3TOM BBIOUPATH
ONTUMAJBHBIA CIIOCO0 M3MEpPEHUS M WCIOJh30BAaTh W3BECTHBIC METOIBI OIEHKH TOTPEHTHOCTEN
U3MEPECHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEJTUYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN: Ipu
3TOM KOHCTPYHPOBaTh YCTaHOBKY, (DMKCUPOBATh Pe3yJbTaThl NOJYyUYEHHONW 3aBUCUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, JeNIaTh BBIBOBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

coOoaTh mpaBmiia 0e30MacHOrO TPy/Aa MPH MPOBEJACHUU HCCIICAOBAHUM B paMKax y4eOHOTrO
SKCIIEPUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM U TMPOEKTHOW JAESTENbHOCTH C HCIOJIb30BAHUEM
M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemars pacu€THbIC 3a7a4d C SBHO 3aJIaHHON (PU3UYECKOW MOJIEIBI0, MCIONB3Ys (PU3nUecKue
3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4M BEIOUPATh (U3HUECKYIO MOJIEIh, BBICTSATh
¢busznueckue BeNUYUHBI U (OPMYIbI, HEOOXOAUMBIE i €€ pelIeHHs, MPOBOAUTH pPACUEThl U
OLICHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HaYeHHs (PU3NUECKON BEITHYMHBI,

pelarh Ka4eCTBEHHBIE 3aJauyd: BBICTPAUBATH JIOTMYECKH HENPOTUBOPEUMUBYIO LEMOYKY
paccyXJIeHHi ¢ ONOPON Ha 3yYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UYECKUE SBIICHHS,

MCIIOJIb30BAaTh MPU PEIICHUU y4eOHBIX 33/1a4 COBpEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTHH AJIs
MONCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUUd W MPEICTaBICHUS Y4eOHOM M Hay4YHO-TIOMYJISIPHOM
nH(OpMALINY, TOTYYCHHOH W3 Pa3IMYHBIX HUCTOYHHKOB, KPUTHYCCKH AHAIM3UPOBATH IOYYACMYIO
nH(OpMAIHIO;

OOBSICHATh TPHUHIMIIBI JACWCTBUS MAIIWH, MPHUOOPOB M TEXHUUYECKUX YCTPOWCTB, pa3auyvaTrh
YCIIOBUS MX O€30MaCHOTO MCIOIh30BaHUS B TIOBCETHEBHOM KU3HU;

MIPUBOJUTH IPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TMOBCETHEBHOW KMU3HH JJs 00ecredyeHus
0€30MacHOCTH TpU OOpalleHHH C NpUOOpaMu U TEXHUYECKHMMH YCTPOWCTBAMH, U COXpPaHEHUS
3/10pOBbS U COOIOACHNS HOPM IKOJIOTUUYECKOTO MOBEACHMS B OKpY Kalollel cpeie;

paboTath B IpyMIIE C BHIMOTHEHUEM PA3TUYHBIX COLIMAIBHBIX POJICH, TJITAHUPOBATH PabOTy
TPYNIBL, PAMOHAEHO PacpeeNaTh 00I3aHHOCTH U IIIAHUPOBATH JAEATEILHOCTh B HECTAHIAPTHBIX
CUTYyalHsIX, ICKBATHO OLIEHUBATH BKJIAJl KAXJ0r0 U3 YYaCTHUKOB IPYNIIbI B PELLIEHUE

paccMaTpuBaeMoi TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaunmeHnoBaHue pa3iejioB
H TEM NPOrpaMmabl

KosuuecTBo yacoB

Bcero

KonTpoJibHbIe padoThI

IIpakTHuyeckune padoThl

DJieKTpoHHbIE (LM (POBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Paznen 1. PUBUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
11 dusuka u MeToabI ) bubnuoreka LHOK
' HAYYHOT'O TIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zpgen 2. MEXAHUKA
bubnuoTeka [HOK
21 Kunemaruia S https://m.edso0.ru/7f41bf72
bubnnoreka [HOK
2.2
Huramiia ! https://m.edsoo.ru/7f41bf72
53 3aKoHBI COXpaHEHUS B 6 1 1 bubnuoteka [HOK
' MEXAHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
bubaunoreka HOK
3.1 MKT
Ocroet d 1 https://m.edsoo.ru/7f41bf72
39 OCHOBBI 10 1 bubnuoTeka [HOK
' TEPMOIUHAMUKHU https://m.edsoo.ru/7f41bf72
A
FRETGEHEE bubnuoreka I[HOK
3.3 COCTOSIHUSI  BEIIECTBA. 5

Pa30BbIe NIEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubnuoreka LHOK
41 MCKTPOCTATHKA 10 1 . https://m.edso0.ru/7f41bf72
[TocTostHHBIN
42 ANEKTPUYECKUA  TOK. 12 1 1 bubnuoteka [HOK
' Toku B  pasIdYHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazgeny 22
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO 68 5 4
YACOB I10 ITPOTPAMME
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11 KUIIACC

Ne
n/n

HaumeHnoBanue pazaeiio
M TeM NPOrpaMMbl

KosuuecTBo yacoB

Bcero KonTpoabHbie padoThl

IIpakTHuyeckune padoThl

JuiekTpoHHbIE (1U(ppoBHIE)
o0pa3oBaTesbHbIE pecypChl

Paznea 1. JIEKTPOJAMHAMUKA

MarsuuTtHoe noiJie.

11 5 1 1 3 bubnuoreka LHOK
' JICKTpOMATHiTHAA https://m.edsoo.ru/7f41c97c
AHAYKLIUSA
Hroro no pazneny 11
Pa3pen 2. KOJIEBAHUS U BOJIHbBI
21 | rcomane | g . BuGorera 10K
' p https://m.edsoo.ru/7f41c97c
KoJIeOaHus
M
22 | sexpowarmmmme | s . BuGorera 10K
' JICKTPO © https://m.edsoo.ru/7f41c97c
BOJIHBI
bubmunorexa [HOK
2.
3 Onruica 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3zgen 3. OCHOBBbBI CHEHHAJIBHOﬁ TEOPUU OTHOCUTEJIBHOCTHN
bubnunoreka HOK
A T
3 Ocropt CTO 4 1 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4

Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1

DeMEeHTHI KBAHTOBOM

6

Bubmanoreka

[IOK
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OIITHKH https://m.edsoo.ru/7f41c97c
bubnuoreka [HOK
4.2
Crpoetiite atoma 4 https://m.edsoo.ru/7f41c97c
bubnuoreka LHOK
4. A
3 TOMHOE A1pO > https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU
51 aaiehiiiﬁ;ﬂ " 7 bubnuoreka [HOK
' P https://m.edsoo.ru/7f41c97c
acTpou3uku
Hroro no pazneny 7
Pa3nen 6. OBOBILAIOIHIEE IIOBTOPEHUE
6.1 O6o0marormee 4 bubnuorexa I[HOK
' TIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoamuecTBo yacoB
No Hdara JJieKTpoHHbIe HUGpPOBbHIE
Tema ypoxa KonTposbHble IpakTHYeCKHeE
n/n Bcero H3yYeHHHA o0pa3oBaTeIbHbIE pecypchl
padoTHhI padoThI
®du3nka — HayKa 0 IpUpoJIE. bubnmnoreka HOK
Hay4Hbie MeTO/IbI TO3HAHUS 1 https://m.edsoo0.ru/ff0c3
OKpYKaroIIero Mupa 2e2
Pousis 1 MmecTo husuku B
o oBa (bco S bubanoreka HOK
MHUPOBAHUH COBPEMECHHOM
P pu P 1 https://m.edso0.ru/ff0c3
Hay4YHOU KapTUHBI MUPA, B 366
MPAKTUYECKOM EeSATEILHOCTH JIIOACH -
MexaHu4eckoe ABUKEHUE.
A bubnmoreka HOK
OTHOCHTEIFHOCTh MEXaHHIECKOTO
1 https://m.edsoo.ru/ff0c3
nekenusd. [lepemenienue, 508
CKOPOCTb, YCKOPEHUE
PABHOMEDHOE oHeiHOe bubmanoreka HOK
BHOMEPHOE MPSIMOJTMHEHH
. ]‘Z P 1 https://m.edsoo.ru/ff0c3
JIBHOKCHU
620
PasHoyckopenHoe o efHoe bubmorexa LOK
BHOYCKOPEHHOE ITPSMOIHHCHH
yeKop P 1 https://m.edsoo.ru/ff0c3
JIBIOKCHUE
12e
CBoG v bubnuorexa HOK
BOOOIHOE TaZicHNE. Y CKOpeHHUE
A A P 1 https://m.edsoo.ru/ff0c3
CBOOOHOTO MaJeHUs
9cc
KpuBonuueliHoe 1BUXKEHUE. bubnuotexa HOK
JIBYOKEHHE MaTepHATLHOM TOYKH 110 1 https://m.edsoo.ru/ff0c3a

OKPYKHOCTH

da



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

HpI/IHI_[I/IH OTHOCHTCJIIBPHOCTH

bubnuoreka LHOK

8 Ianunes. UnepuuanbHble CHCTEMBI https://m.edsoo.ru/ff0c3
otcyeta. [lepBbiii 3akoH HproToHa be8
Macca tena. Cuna. [Ipuniun Bubmioreka ITOK
9 CYHCPHOSHIMH CHIL. https://m.edsoo.ru/ff0c3
Bropoii 3akon HeroToHa s bes
MAaTEepUAIBHON TOYKHU =
Tpetnii 3axkoH HeroToHa mis bubmorexa LOK
10 P s https://m.edsoo.ru/ffOc3
MaTepHaIbHBIX TOUCK
be8
3akoH BceMUpHOTO TsiroTeHus. Cuna bubnuortexa HOK
11 TshkecTH. [lepBas kocMuyeckas https://m.edsoo.ru/ffOc3
CKOPOCTH doo
bubmunorexa HOK
C . 3 I'vka. B
12 118 YHpYrocTH. SaKoH 1 yka. Bee https://m.edsoo.ru/ff0c3e
Tela
18
e, G sopormn o BuGmotea  LIOK
13 P ) p p https://m.edsoo.ru/ffOc3f
IBIDKEHUN Telda B JKUAKOCTH WIH 76
rase _
IT
14 g P https://m.edsoo.ru/ffOc4
Tena. MoMeHT cuibl. 11nedo cuiml. 126
VYcnoBust paBHOBECHUSI TBEPAOTO Tela =
reren e T, buGmorera  LIOK
15 p i https://m.edsoo.ru/ff0c4

Nmmynbe cunbl. 3aKOH COXpaHEHUs
HMITyJIbCa. PEakTUBHOE IBUIKEHUE

3d6
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https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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PaboTta 1 MOIIIHOCTE CHUJIBL.
Kunernueckas sneprust

bubnuoreka LHOK

16 . https://m.edsoo.ru/ffOc4
MaTepuagbHOi Touku. Teopema 00 502
W3MEHEHUU KUHETUYECKOU SHEPTUN -
[ToTenunanbHas SHEPTHUA.
[ToreHimanbHas HEPTUs yOpyro bubnuorexa HOK
17 nehopMHUPOBaHHOW TIPY>KUHBI. https://m.edsoo.ru/ffOc4
[ToTennanpHas YHEPTUS TeIa 6la
BOJIM3H MMOBEPXHOCTH 3eMJITH
[ToTenuuanbHbIC U
HeNnoTeHUUaIbHbIe CHIIbI. CBS3b
5 bubnuoreka HOK
a00ThI HEMOTEHIIUATIBHBIX CUJI C
18 P . https://m.edsoo.ru/ffOc4
W3MECHCHHEM MEXaHHYECKOHN SHEePTUn 78¢
CUCTEMBI TeJl. 3aKOH COXPAHCHUS -
MEXaHUYECKOW SHEPTUU
JIaGoparopHas paboTa
«MccnenoBanue cBsizu pabOTHI CHIIBI
19 C M3MEHEHUEM MEXaHHUIeCKOH
SHEPTUH TeJia Ha TIPUMEpe
PaCTSDKEHUS PE3UHOBOTO KI'yTa»
KonTponbhas pabota no teme bubnuoreka HOK
20 «Kunematuka. JluHaMuKa. 3aKOHBI https://m.edsoo.ru/ffOc4
COXpaHEHUS B MEXAHUKE b74
OcHOBHBIE TIOJIOKEHUS
. bubnuoteka HOK
MOJICKYJISIPHO-KHHETHIECKOM
21 AP https://m.edsoo.ru/ffOc4
Teopuu. bpoyHOBCKOE IBMIKEHNE. dc2
Hudbdysus
22 XapakTtep IBHKEHUS U



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
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B3aHMMOJEHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, )XKUAKOCTEH
1 TBEPJIBIX TEIl

Macca monekyn. Konunuectso

23
BemiecTBa. [locrosaHnas ABoraapo
TernnoBoe paBHOBecue. TeMneparypa
24 u e€ uzmepenue. [llkana remneparyp
Henscus
bubnuoreka OK
WUneansusiii raz 8 MKT. OcHoBHOE 1
25 https://m.edsoo.ru/ffOc4f
ypaBHeHue MKT
de
AOcoiroTHas TeMiiepaTrypa Kak Mepa
coemHeii . ecpo vy;) . p bubmanoreka HOK
TTHEW KMHETUYECKOH DHEPTUUA
26 P p https://m.edsoo.ru/ff0c5
JBH>KEHUS MOJIEKYJI. Y paBHEHUE 11e
MenaeneeBa-Knaneiipona —
27 3akoH JlanmpToHa. ["'a30BbIC 3aKOHBI
JIaGoparopHas paboTa
98 «HccmenoBanne 3aBUCHMOCTH
MEXIy IapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO Ta3a
" bubnuoreka LHOK
30IIPOIECCHI B MCAILHOM Ta3e u
29 port A https://m.edsoo.ru/ffOc5
uX rpaduyueckoe mpecTaBlIeHNe 706
BuyTtpennss sneprus
TEPMOANHAMUYECKOU CUCTEMBI U Bubnuoreka HOK
30 criocoObI ee m3menenus. Komnaectso https://m.edsoo.ru/ff0c5

TEIUIOTHI U paboTta. BHyTpeHHSS
JHEPIHs OAHOATOMHOIO U€aIbHOTO

952
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rasa

bubnuoreka LHOK
31 Buzb! Teronepenaun https://m.edsoo.ru/ff0c5c
36
b .
32 P . https://m.edso0.ru/ff0c5c
Terionepenade. AauadaTHbII 36
mporecc -
IlepBblii 3aKOH TEPMOAUHAMUKHA U bubmmotexa LOK
33 P pyos https://m.edsoo.ru/ff0c5e
€ro MPUMEHEHUE K U30TpoIieccaM fo
HeoOpatumocTs Tipo1ieccoB B bubnuortexa HOK
34 npupoe. Bropoii 3akoH https://m.edso0.ru/ff0c6
TEPMOTUHAMUKH 230
bubnuoreka HOK
IT i KII
35 P HHHHI} aericreit u K11 https://m.edso0.ru/ff0c6
TEIJIOBOM MalllMHBI
00a
36 Huxn Kapno u ero KIT/{
37 DKOJIOru4ecKue mpooIeMbl
TETJI0PHEPTETUKH
O6o0maromuii ypok bubnuoteka HOK
38 «MomnekynspHas ¢pusnka. OCHOBBI https://m.edsoo.ru/ff0c6
TEPMOJAMHAMUKI 938
KonTponbhas pabota no teme bubnuoreka HOK
39 «Momnekynspras ¢pusnka. OCHOBBI https://m.edsoo.ru/ff0c6a
TEPMOAMHAMUKI 50
40 [TapooGpa3oBanue U KOHIEHCAITNS. Bbubnuoreka HOK

Hcnapenue u kunenue

https://m.edsoo.ru/ff0c6
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3b6

AOCOJIIOTHASA U OTHOCUTEbHAA

bubnuoreka LHOK

41 BJIAKHOCTh BO31yXa. HachleHHbIH https://m.edso0.ru/ff0c6

nap 4d8

Tepaoe Teno. Kpucramimueckue u

amopdHbIe Tena. AHU30TPOIHS bubnuotexa HOK
42 CBOMCTB KpucTa/uioB. JKuakue https://m.edso0.ru/ff0c6

kpuctaiuibl. COBpeMEHHBIC 5f0

MaTepUabl

[InaBneHue u KpucTaUIU3ALIMSL. bubnmnoreka HOK
43 V nenpHas TEIJIOTA TUIABICHHS. https://m.edsoo.ru/ffOc6

CyOnumarus 708

bubmunorexa HOK
44 VYpaBHEHHUE TEIJIOBOTO OanaHca https://m.edso0.ru/ff0c6
820

DnexTpu3anus Ten. JNeKTPUIeCKUui bubnmnoreka HOK
45 3apsin. JIBa BUa 3JEKTPHYCCKUX https://m.edso0.ru/ff0c6

3apsiIoB bce

IIpoBOIHMKY, AUDIIEKTPUKHU U bubnuotexa HOK
46 MOJTYIPOBOIHUKH. 3aKOH https://m.edso0.ru/ff0c6

COXpaHEHHS DIICKTPUUECKOTO 3apsiia bec

B3aumoneiicTBue 3aps10B. 3aKOH bubnuoteka HOK
47 Kynona. ToyeuHslit 27eKTpuiecKuit https://m.edsoo.ru/ffOc6c

3apsn e4

HanpskeHHOCTB 3JIeKTPHYECKOTO Bubmiorexa 110K
48 oz, Tlpuiamt cynepriosmiun https://m.edsoo.ru/ffOc6

AJIEKTPUYECKUX MoJeu. JInnnn
HaIpsKEHHOCTH

df2



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

Pab6oTa cui OJIEKTPOCTATUYCCKOI'O

bubnuoreka LHOK

49 noJist. [Toreniuan. Pa3Hocts https://m.edsoo.ru/ffOc6f

IOTEHI[MATI0B 00

[IpOoBOAHMKY U TUANEKTPUKH B bubmuoteka HOK
50 AJIEKTPOCTATHYECCKOM TIOJIE. https://m.edsoo.ru/ff0c7

JlysnexTpuueckas MPOHUIIAEMOCTh 018

bubnmmoreka HOK
51 OnekrpoeMkocTh. KonpeHcarop https://m.edsoo.ru/ff0c7
126

DNEeKTPOEMKOCTD TIJIOCKOTO bubnuorexa HOK
52 KOHJICHCATOpa. DHEPrHsl https://m.edsoo.ru/ff0c7

3apsUKEHHOT0 KOHJIEHCATOpa 2c0
53 JlabopaTtopHas pabota "M3mepenue 1

AJIEKTPOEMKOCTH KOHAeHcaTopa"

[IpuHIMIT NENCTBUS U IPUMEHEHUE

KOHJICHCAaTOPOB, KOMTUPOBAIILHOTO
94 anmapara, CTpyMHOro IpHHTEpa.

DneKTpocTaTUYeCKas 3alluTa.

3a3eMIIeHHe AIIEKTPONpruOOPOB

DIIEKTPUYECKHM TOK, YCIOBHS €70

cymiectBoBaHus. [I0CTOSAHHBIN TOK.
55 Cuna toka. Hanpsbxenue.

Conportusnenue. 3akon Oma aJist

y4acTKa Ienu

[TocnenoBarenbHOE, TapauIEIbHOE, Bubmorexa 110K
56 CMIATHOE COCAMHEHHE 0.5 https://m.edsoo.ru/ffOc7

poBoAHUKOB. JIaGoparopHas paboTa
«M3y4yeHune cMeImansoro

40



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

COCAUHCHUA PE3UCTOPOB»

PaboTa 1 MOUTHOCTB IEKTPHUECKOTO

bubnuoreka LHOK

57 https://m.edsoo.ru/ff0c7
Toka. 3akoH Jlxoynsa-Jlenna
838
3axon Oma 11 [TOJIHOH (3aMKHYTOH)
anekTpudeckon uenu. Koporkoe bubnmoreka HOK
58 3aMbikanue. JlaboparopHas pabota 0.5 https://m.edsoo.ru/ff0c7a
«M3mepenne DJIC ucTOYHMKA TOKA U €0
€ro BHyTPEHHETO COIIPOTHBIICHUS
PesepsHblii ypok. KonTponbsHas bubnmnoreka HOK
59 pabota 1o Teme "DieKTpoAnHAMHKA" https://m.edsoo.ru/ff0c8c
/ BITP 56
bubmunorexa HOK
00600 i
60 ODIIATOTIII Ypore https://m.edsoo.ru/ff0c8
«Inexrponunamukay / BITP
8be
DneKTpOHHask IPOBOAUMOCTD
61 TBEPJIBIX METAIJIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS] METAJIJIOB OT
Temneparypsl. CBepXIpOBOANMOCTh
62 DJNEeKTPUIECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB
63 P POBOA ' https://m.edsoo.ru/ff0c8
CaoiicTBa p-n-nepexona. Aae
[ToynpoBoIHUKOBBIE TPUOOPHI -
DNEKTPUUECKUN TOK B pacTBOpax U bubnuoteka HOK
64 pacriaBax 3JeKTPOJIUTOB. https://m.edso0.ru/ff0c8

DNEeKTPOMTHYECKAs TUCCOLUAIIHS.

2ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba

DIIEKTPOJIN3

DNEeKTpUYECKUM TOK B rasax.
CamocTosiTenbHBIN 1

bubnuoreka LHOK

65 . 1 https://m.edsoo.ru/ff0c8
HECaMOCTOSITEIILHBIN pa3psil. Aae
Monnus. I1na3zma. -
DneKkTpuueckue npudopsl U Euorexa 110K
66 YCTPOTICTEA I HX HIPAKTHHACCior 1 https://m.edsoo.ru/ff0c8
npuMeHenue. [IpaBuiia TeXHUKH 6t
0e30IMacCHOCTH -
KonTponbhas padota no teme
buo6 OK
67 <<3JIGKTpOCTaTI:IKa. [TocTosiHHBIM 1 htI/tIp;I:I;I/On:.e;jasoo.ru /f‘f]E)IC 8a
3NeKTpudecKuii ToK. Toku B 84
Pa3IMYHBIX Cpeaax» —
bubmunorexa HOK
P i . 0600 i
68 CICPBHBIN YPOI. LOODIATOTIIH 1 https://m.edsoo.ru/ffOc8f
ypok o Temam 10 kacca 6¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJTACC

KoanuecTBo yacoB

Ne Hdara DJIeKTPOHHBIE HU(POBLIE
n/n Tewa ypoka Bcero Konrpoabrre TpakTueckue HU3yYeHHHA o0pa3oBaTebHbIE pecypchl
padoThI padoThI

[TocTostHHBIE MATHUTHI U KX

B3auMo/IeicTBUE. MarHuTHOE bubnmmoteka [HOK
1 nose. BekTop MarHuTHOM 1 https://m.edso0.ru/ff0c97

WHIyKUUU. JINHUM MarHUTHOU 78

WHIYKUNU

MarauTHO€E 10JI€ MPOBOJIHUKA C En6mmorexa LIOK
2 TOKOM. OHf)IT Dpcrena. L https://m.edsoo.ru/ff0c98

B3anmopeiicTBre pOBOIHUKOB C fo

TOKOM

JlabopaTtopHas pabota «M3yuenue bubnuoteka [HOK
3 MarHUTHOTO TIOJISI KaTYIIKHU C 1 1 https://m.edso0.ru/ff0c98

TOKOM» fe

JlelicTBME€ MarHUTHOTO TTOJIS HA

MPOBOJIHUK C TOKOM. Cuiia

Arl)vme;a. JlaGopaTopHas pabota bubmioreia HOK
4 g 1 1 https://m.edsoo.ru/ff0c9a

«HccnenoBanue nencTBus 0

MOCTOSIHHOTO MarHuTa Ha pamMKy C _

TOKOM

JlelicTB€ MarHUTHOTO TIOJISI HA BuGmiorexa 10K
5 ABTEYIYIOEH SAPBREHIYIO 1 https://m.edsoo.ru/ff0c9d

yactuiy. Cuna Jlopenna. Pabota £

cuiel JIopeHna —
6 DneKTpOMarHuTHask UHIYKIHS. 1

IToToK BEKTOpa MarHUTHOM



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

unayknuu. 2J1C uHayKImu.
3aKOH 3JIEKTPOMarHuTHOM
unnykiuu Gapanes

JIaboparopHast pabota

bubnuoreka [HOK

rapMOHUYECKUX KOJIeOaHHIA.
[IpeBpatienue sHepruu

7 «UccnenoBanue ABICHUS https://m.edsoo.ru/ffOcal

AJIEKTPOMArHUTHOW MHTyKIIHI) 50

NupyKkTUBHOCTB. SIBIEHUE

camounaykiuu. 3J1C bubnuoteka [HOK
8 CaMOUHIYKIIUU. DHEePrust https://m.edsoo.ru/ffOca6

MarHUTHOTO TIOJISI KaTYIIKH C 00

TOKOM. DIIEKTPOMAarHUTHOE T0JIe

TexHu4eckue ycTpomucTBa U ux

MPUMEHEHHE: TIOCTOSIHHBIC
9 MarHuThl, JEKTPOMArHUTHI,

3JIEKTPOBHUraTelNb, YCKOPUTEIH

3JIEMEHTAPHBIX YaCTHII,

WHIYKINOHHAS TIeYb

O6o6maromuii ypok «MaraHuTHoe bubnnoreka [HOK
10 nojie. DIeKTpOMarHUTHas https://m.edsoo.ru/ffOcab

WHIYKIIHSD 82

KonrtponsHas pabora no Teme bubnuoreka I[HOK
11 «MarauTHOe Toe. https://m.edsoo.ru/ffOcad

DNEeKTpOMarHuTHasi UHIYKIIHSD» 58

CB00o0/1HBIE MEXaHUUECKUE

Kosebanus. ['apmMoHnUeckue bubnuoreka I[HOK
12 KosiebaHus. YpaBHEHHE https://m.edsoo.ru/ffOcaf

06



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

13

JlaGopaTopHas pabota
«HccrenoBanue 3aBUCUMOCTH

nepuojia MajbIxX KoJieOaHuii rpy3a

Ha HUTH OT JUIMHBI HUTU U MaCChl
rpy3a»

14

KonebaTenpHbIi KOHTYD.
CBOOOIHBIE ANEKTPOMATHUTHBIE
Koje0aHus B UA€aIbHOM
KoJieOaTeIbHOM KOHTYPE.
AHaJorusg Mexmuy
MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMU
KOJICOaHUSIMH

bubnuoreka HOK
https://m.edsoo.ru/ffOch8
20

15

®opmyna Tomcona. 3akoH
COXpaHCHI/ISI 3H€pFI/II/I B
HJIeadbHOM KOJIeOaTEeILHOM
KOHTYpe

bubnnoreka [HOK
https://m.edsoo.ru/ffOch9
c4

16

[Ipeacrasnenue o 3aTyxaromux
KoseOaHusx. BelHyX1eHHbIE
MeXaHUYeCKHe KoueOaHusl.
Pe3onanc. BeinyxeHHble
3JIEKTPOMArHUTHBIE KOJIeOaHHs

bubnnoreka [HOK
https://m.edsoo.ru/ffOcbb
86

17

[lepemeHHBIN TOK.
CunycounganbHbIN IEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JIEHCTBYIOILEE 3HAYEHNUE CHIIBI
TOKa U HaIPSKEHUS

bubnuoreka HOK
https://m.edsoo.ru/ffOchd
34

18

Tpancdopmarop. [IpousBozacrtso,



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

nepenava u norpedieHue
ANEKTPUYECKOM SHEPTUU

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHUE IIEKTPUIECKOTO

bubnuoreka [HOK

19 https://m.edsoo.ru/ff0cc3

3BOHKA, reHvepaTopa MIEPEMEHHOTO 24

TOKa, JINHUH 3JIeKTporiepenay —

DKOJIOTrM4eCKHE PUCKU TIPU

MIPOU3BOJICTBE IEKTPOIHEPTHH.
20 KynbTypa ucnonb3oBanus

ANEKTPOIHEPTHH B TOBCEAHEBHON

KU3ZHU

MexaHnuecKue BOJHBI, YCIOBHS

pacnpoctpanenus. [lepuon. bubnuoreka HOK
21 CKOpOCTb pacrpocTpaHeHUs U https://m.edsoo.ru/ffOcca

nnuHa BosHbL. [Tonepeunsie n 54

MIPO/IOJIbHBIE BOJHBI

3ByK. CKOpOCTH 3BYKa. bubnnoreka [HOK
22 I'poMkocTb 3ByKa. BeicoTa ToHa. https://m.edsoo.ru/ffOccc

TemOp 3ByKa Oc

DNeKTpOMarHUTHbIE BOJIHBI, UX bubnuoreka HOK
23 cBoiicTBa U ckopocTs. [lIkana https://m.edsoo.ru/ffOccf

AJIEKTPOMArHUTHBIX BOJIH e0

[TpuHIUTIBI paTHOCBSI3U U
24 TeneBuaeHus. Pa3Butue cpencts

cBs3u. Panuonokanus

KontponpHas padota bubmiorexa LOK
25 https://m.edsoo.ru/ff0cc6

«Konebanus 1 BOJHBI»

8



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8

[Ipsmonuneiinoe
pacnpocTpaHEeHHUE CBETa B

bubnuoreka LHOK

26 . . https://m.edsoo.ru/ffOcd3

OJIHOpOAHOM cpeze. ToueuHblit 50

UCTOYHUK cBeTa. JIyu cBeTa -

OtpaxeHue cBera. 3aKOHbI bubnuoTeka [HOK
27 otpakeHus cBeta. [ToctpoeHue https://m.edsoo.ru/ffOcd4

n300pakeHUs B IFIOCKOM 3epKajie e0

[Ipenomnenue ceta. [lonHoe Bubamorexa 10K
28 BHyTpeHHee“OTpameHHe' https://m.edsoo.ru/ffOcd7

[IpenenbHBIN Yo MOTHOTO 6

BHYTPEHHET0 OTPaKEHUS —

JlaboparopHast pabota bubnmoreka LHOK
29 «M3MepeHne mokasaresst https://m.edsoo.ru/ff0cd6

MIPEIOMIICHHUS CTEKIIa)» 7a

JInH3bL HOC"I;pOCHI/Ie Euamorexa LOK
30 n300p iDKeHHH B ke, opumyra https://m.edsoo.ru/ffOcdd

TOHKOM TUH3bI. Y BeTUYEHUE 1e

JTUH3bI

JlabopaTopHas pabota
31 «HccnenoBanue CBOWCTB

M300paXeHUI B TUH3AX)

Hucnepcus cera. CIOKHBIN
32 cocrtaB 6emoro cBera. [[Ber.

JIaGoparopHas paboTa

«Habnronenue qucnepcuu cBeTa»

WnTepdepennus certa. bubnuoreka [HOK
33 Judpakius cBera. https://m.edsoo.ru/ffOced

JudpaximonHas pemeéTka

22



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22

HOHepeqHOCTB CBCTOBBIX BOJIH.

bubnuoreka LHOK

34 https://m.edsoo.ru/ff0cf0

[Tonapuzanus cera

2e

Ontuyeckue mpuOOPs U
35 YCTPOWCTBA U YCIOBHS UX

0€301acHOr0 MPUMEHEHUS

I'panutsr HpIiIJMeHI/IMOCTI/I Eu6mioTexa LIOK
36 KIACCHHCCION MexaHHKH; https://m.edsoo.ru/ffOcf8

[Toctynatel ciennaabHONU TEOPUU 62

OTHOCHUTEIIbHOCTH

OTHOCUTENBHOCTD bubnuoteka [HOK
37 OJTHOBPEMEHHOCTH. 3aMe]ICHUE https://m.edsoo.ru/ffOcfa

BPEMEHH U COKPAILIEHUE JITTHHBI 42

DHeprus u HMHYHLC Euamorexa LOK
38 DEITHBHCTCKON ? acTugL. CBAsk https://m.edsoo.ru/ffOcfc

MAacchl ¢ YHEPTHUEH 1 UMITYIIHCOM. 68

DHeprust NoKos -

KonTponbnas padora «OnrTuka. bubnuoreka [HOK
39 OCHOBBI CHICIIHATIBLHON TEOPUHU https://m.edsoo.ru/ffOcf6

OTHOCHUTEIEHOCTH» fo

bubnmmoreka HOK

40 orompt. dopuyna Hnaika. https://m.edsoo.ru/ffOcfe

DHeprus U UMIYJIbC POTOHA 16

OTKpBITHE U HCCIIETOBAaHUE bubnuoreka [HOK
41 dorordpdexra. Onbiter A. T https://m.edsoo.ru/ffOcff

Cronerosa c4
42 3akonbl hoTodddekra. bubnmoreka [HOK

YpaBHeHue DUHILITEHA 1JIsI

https://m.edsoo.ru/ff0d0



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

dboroarddekra. «KpacHas
rpanuiay Gporodddexra

15e

JaBnenne cBera. Onbithl [1. H.

bubnuoTeka [HOK

43 JleGeneBa. XUMUYECKOE JIE€HCTBHE https://m.edsoo.ru/ff0d0
cBETa 436
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHUE:
44
¢dorosnemenT, GpoTogaTUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
PellICHIE 3a1a4 0 TeMe bubnmmoteka [HOK
11(S505 Y I10 TEM
45 A . https://m.edsoo.ru/ff0d0
«OneMeHThI KBAHTOBOM OITHKH
302
11\)/[0I[CJ('1[)I; aTZM'Z Tc;zacc;)Ha. I((?I;BITI)I Euamorexa LOK
e3e I SHUIO O
46 PPOPAA HO P https://m.eds00.ru/ff0d0
yactull. [[tanetapHas Mozenpb 9la
aToma Jla
bubnnoreka [HOK
47 [Moctynater bopa https://m.edsoo.ru/ff0d0a
fa
p e OO e buomotesa  LIOK
TOHOB IIPU IEPEX TOM
48 PHTICpexol https://m.edsoo.ru/ff0d0a
OJIHOTO YPOBHS DHEPTUU Ha fa
Ipyroii. Buasl criekTpoB -
BoiHOBEIE cBOIICTBA YaCTHIL.
Bonnst ne bpoitns. bubnuoreka I[IOK
49 KopnyckynsipHO-BOJTHOBOM https://m.edsoo.ru/ff0d0c

nyanu3Mm. CIIOHTaHHOE U
BBIHy)KI[eHHOC I/IBJIy‘-IeHI/Ie

a8



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTUOAKTUBHOCTH.
OmnerTel Pe3epdopaa o
OTIpe/ICNICHUIO COCTaBa
PaZMOAaKTUBHOTO U3TYUYEHUS

bubnuoreka LHOK
https://m.edsoo.ru/ffOdOf
d2

51

CgoiicTBa anbda-, 6era-, raMma-
u3NydeHus. Biusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DIEKTPOHHBIN U MMO3UTPOHHBII
Oera-pacnaj. ['amma-u3nydenue

bubnuoTeka HOK
https://m.edsoo.ru/ff0d1
162

53

9Hepr1/1;1 CBs31 HYKJIOHOB B AApC.

S nepubie peakuuu. SnepHbIi
peaxtop. [Ipobnemsi,
MEePCIEKTUBBI, IKOJIOTUUECKUE
ACTIEeKTHI SIAEPHONU SHEPTETUKHU

bubnuoreka HOK
https://m.edsoo.ru/ff0d1
356

54

DneMeHTapHbIe YaCTULIBI.
OTkpbITHE TO3UTPOHA. METO b
HAOIIO/ICHUS U PETHCTPaIuN
3JIEMEHTAPHBIX YACTHII.
Kpyrusii cron
«DyHaaMEHTAIbHbIE
B3anmMoaercTBUg. EnMMHCTBO
(bu3nUecKoil KapTUHBI MHpa

bubnmmoteka HOK
https://m.edsoo.ru/ff0dOe
38
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OTans! Pa3sBUTHUA aCTPOHOMHHU.
[IpuxknagHoe u
MHUPOBO33PEHYECKOE 3HAUCHUE
acTpoHOMuUU. Bun 38e31HOTO
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Heba. Co3Be3aus, IPKUE 3BE3/IbI,
IUTAHETHI, UX BUAUMOE IBIKEHHE.
Comnneunast cucreMa
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Comnnaue. CoyHeuHast aKTUBHOCTD.
Uctounuk sueprun CosHiia u
3BE3]I
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3Be3/bl, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IbI TIIABHON
[IOCIE0BATEILHOCTH.
BHyTpeHHee cTpoeHue 3Be31.
CoBpeMeHHBIC MPEACTABICHHUS O
MIPOUCXOXKACHUN U 3BOJIIOIIUN
CouHIia ¥ 3Be3]
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Muneunsiii IlyTe — Hama
lNanakrtuka. [lonoxxenue u
neuxenne ComnHua B ["amakTuke.
lNamakTuku. YepHble AbIpHI B
sIpax rajJakTHK.
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Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbioro B3pbiBa.
PennkroBoe u3nydeHue.
MeraranakTuka
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Heperennsie npo0iaembl
aCTPOHOMUU
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KonTtponbHast pabota «D1neMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI
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O6o0matromuii ypok. Ponb
($U3MKU ¥ ACTPOHOMUH B




SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIMATbHON B
ATHUYECKOH chepax NesaTeTbHOCTH
YyeJIoBeEKa
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O6o0maromuii ypok. Poib u
MecTO (PU3UKU U aCTPOHOMUH B
COBPEMEHHOU HAyYHOU KapTHUHE
Mupa
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Oo6o06maromuit ypok. Poib
¢bu3MUECcKO TeOpHH B

(hopMUpOBaHUHU TIPE/ICTABICHUM O

¢bu3nueckoil kKapTuHe MUpa
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Oo6o0uaromuit ypok. Mecto
(bu3MUECKO KapTHHBI MHpPa B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHOHAYYHBIX
MPEJICTaBICHUN O IPUPOJIE
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PesepsHbIii ypok. MaruutHoe
oJie. JIEeKTPOMarHuTHas
MHIYKIUSA
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PesepBHblit ypok. OnTuka.
OcHOBBI CIENIMATIBHON TeOpUn
OTHOCHUTEIILHOCTH
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PesepsHblil ypok. KBanToBas
¢u3nka. JIeMeHThl ACTPOHOMUU
U acTpou3UKU

bubnuoreka HOK
https://m.edsoo.ru/ff0d1
784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JId YYEHUKA

1. ®uswuka, 10 knacc/ Msxumes I'.4., byxosues b.b., Corckuii H.H.

nox penakuuert [lapdpentreBoit H.A., AO «M3narenbctBo «IIpocBemennes

2. ®usuka, 11 kimace/ Maxumes I'.41., bByxosues b.b., Hapyrun B.M.

nox penaknuert [lapdpentreBoit H.A., AO «M3narenbctBo «IIpocBemennes

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. Msxumes I'.f., byxoBueB b.b., Corckuii H.H. ®wusuka. 10 xkmacc: yudeOHHK s
o011eo0pa3oBaTeIbHBIX OpraHu3aluii: 6a30BbId U yrayOJIeHHBIH ypoBHU; moja peaakiuern H.A.
[TapdentbeBoit — 9-¢ uza. — M.: Ilpocsemenue, 2022

2. MsakumeB I'.4., byxoueB b.b., Uapyrun B.M. ®wusuka. 11 kmacc: y4eOHUK Juis
o011eo0pa3oBaTeIbHBIX OpraHu3aluii: 0a30BbId U yrayOJIeHHBIH ypoBHU; moja peaakiuer H.A.
[TapdentbeBoit — 9-¢ u3a. — M.: IlpocBemenue, 2023

3. CpenctBa UKT: xomnbioTep, MyJIbTUMEANA IPOCKTOP.

4. TaOnuipl, MIaKaThl, IOPTPETHI YUCHBIX



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

®uszuka. Ennnas koekuus LHOP. [Ipeamernas koutekuus «@u3ukan

http://www.effects.ru I'azera «®usuka» M3garensckoro goma «IlepBoe CeHTAOps»

https://ens.tpu.ru 3anumarenpHast (hpu3uKa B BOIPOCcax U oTBeTax: cait B. Enbkuna

https://kvant.mccme.ru Knacc!nast pusuka: cailt yunrens ¢pusuku E.A. Banaunoit

https://phys.spbu.ru/library Mup ¢usuku: nemoHcTpanuu GU3NIECKUX IKCIICPUMEHTOB

https://physics.nad.ru ®usuka B mpe3eHTAIHIX

https://afportal.ru ITpoext «Bcs dusnka»

https://gannalv.narod.ru/fiz ®u3uka Bokpyr Hac

https://nano-edu.ru

BuptyanbHblii MeToanyeckuii kKaOMHeT yuurtens Gpusuku u actpoHomun: cadt H.H. T'omynunoi

dusnka — 10 kimace — Poccuiickas anexktpoHHas 1mikosa (resh.edu.ru)

bubamnorexa I{OK https://m.edsoo.ru

dusnka — 11 kimacc — Poccuiickas anexkTpoHHas 1mkosa (resh.edu.ru)

bubanoreka I{OK https://m.edsoo.ru
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