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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma mo ¢usmke 6a30BOro ypoBHS Ha ypOBHE CpeqHEro oOmero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTesnibHOW mporpammsl, mnpenactaBieHHbIX B PI'OC COO, a Takxke c yd€ToMm
(denepanpHOl pabouelt MporpaMMbl BOCIUTAHUS W KOHIEMIIMW TPETNOJaBaHUi y4eOHOTO
npeamera  «®Pusnka» B oOpa3oBaTenbHbIX —opraHuzanuax —Poccuiickoit  depepanuu,
peanu3yromuX OCHOBHBIE 00pa30BaTeIbHbIE TPOTPaMMBI.

Copepxanue mnporpaMMbl Mo (U3HMKE HaAMpaBIeHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4yHOHM KapTuHbl Mupa oOyvaromuxcs 10—11 kimaccoB npu oOyueHuu ux (uszuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO Toxoaa. [Iporpamma no (hpu3nke COOTBETCTBYET
tpeboBanusM OI'OC COO x MmIaHUPYyEeMBbIM JTUYHOCTHBIM, MPEAMETHBIM M MeETAINpeaMETHBIM
pe3yiapTataM OOydYeHHs, a TaKK€ YUUTHIBACT HEOOXOJUMOCTh pealln3alliil MEXKIPEIMETHBIX
CBsA3€l (U3UMKM C €CTEeCTBEHHO-HAyYHbIMU yueOHBIMU mpenMeramMu. B Hell ompenenstorcs
OCHOBHBIE LIEJIM M3y4YeHMs (U3UKU Ha YPOBHE CPEJHEro oO0Ilero oopa3oBaHMs, IIAHUPYyEMbIe
pe3yabTaThl OCBOCHMSA Kypca (U3MKU: JUYHOCTHBIC, METalpeIMETHbIe, NpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

IIporpamma o ¢u3uke BKIItOYAET:

® [UIaHUPYEMBbIE PE3yJIbTaThl OCBOCHMS Kypca (U3HKU Ha 0230BOM ypOBHE, B TOM YHCJIE

IpEIMETHBIE PE3yIbTaThl IO TO1aM O0yUCHHUS;

e cojepxaHue yaeOHoTo mpenmeTa « Du3nKay 1mo rojgaM 00ydeHus.

du3nka Kak Hayka o Haubosee oOIIMX 3aKOHAX NMPHUPOJIbl, BBICTYIAasl B KAYECTBE yUeOHOIO
IIpeIMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpY’)KAalOLIEM MUPE.
konbHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOIIUN MJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MIOCKOJIBKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, M3y4aeMbIX
XuMHen, Ouonoruei, ¢usmueckoir reorpadueir u acrponomueil. Mcnonap3oBanue U akTHBHOE
IpUMEHeHHe (U3MUECKUX 3HAHUN ONpejAessieT XapakTep M pa3BUTHE pPa3HOOOPa3HBIX
TEXHOJIOTHH B cdepe SHEPreTHKH, TPaHCIOpPTa, OCBOEHHUS KOCMOCA, IOJY4YeHHsS HOBBIX
MaTepHaJioB C 3aJlaHHBIMU CBOMCTBaMHU U JIpyrux. M3yuenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B
(opMHpOBaHKE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0ydaromuxcs, B popMupoBaHre yMEHHUH
MIPUMEHSTh Hay4HbII METO/1 T03HAHUS IIPY BBINOJIHEHUH UM YUEOHBIX UCCIIE0BaHUM.

B ocHOByY kypca (pu3uku 1151 ypOBHSI CpeIHETO 001Iero o0pa3oBaHUs MOJIO0KEH PsJl UIICH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHIUIIBI €T0 IOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SIBISIETCS JIOTMUECKU 3aBEPILIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYAET KaK BONPOCHI KJIACCHUECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuszayuu. B cOOTBETCTBUM C HEH MaTepuain Kypca QU3NKU 00beIUHEH BOKPYT
¢usnueckux teopuil. Beagymmm B Kypce sBnsercs (OpMUpOBaHME NPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MAaTE€PUH, BEIIECTBE U MOJIE.

Hoesn eymanumapuzayuu. E€ peanuzanus npeanosaraeT UCIoiIb30BaHHE T'YMaHUTapHOTO
noTeHIuana (GU3NYecKol HayKH, OCMBICIICHUE CBA3M Pa3BUTUS (PU3MKHU C pa3BUTHEM OOILIECTBA,
a TaK’Ke ¢ MUPOBO33PEHUYECKIMHU, HDABCTBEHHBIMU M 9KOJIOTUYECKHUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku mpeanonaraeT 3HakOMCTBO C IIUPOKUM
KPyTrOM TEXHUYECKUX U TEXHOJIOTMYECKUX NTPUIIOKEHUN N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoesa sxonocusayuu peamusyeTcs IMOCPEJCTBOM BBEJIECHUS JJIEMEHTOB COJIEpP)KaHUs,
MOCBSAIIEHHBIX 3KOJIOIMYECKHUM NpoOjJeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CYXIeHUs MPoOJIeM PallMOHAIBHOTO IPUPOJIONONIB30BaHUS U
9KOJIOIMYECKOH 6€30IaCHOCTH.

CTep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpEIHETo oO0IIero oOpa3oBaHUS
ABIAIOTCS (Qu3ndeckue Teopud ((GOpMHUPOBAHME MPEACTABICHUA O CTPYKType HOCTPOCHMS
¢u3nveckoi TeopuH, poiM (PyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MIPEeICTAaBICHUSIX O MPUPOJE, TPAaHUIAX MPUMEHUMOCTH TEOPHi, NIl OMHCAHMSI €CTECTBEHHO-
HAyYHbIX SBJICHUHN U ITPOLIECCOB).

CucTeMHO-IeITENPHOCTHBIN MOIX0A B Kypce (DPM3UKU pean3yeTcs MPEexXe BCEro 3a CUéT
OpraHHu3aluy YKCIEPUMEHTAIbHON NesATeNIbHOCTH oOyuaromuxcs. s 6a3oBoro ypoBHs Kypca
(GU3MKH — 3TO HCHOJIB30BAHHWE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOpHBIX PabOT, KOTOpBIE B Mporpamme Mmoo (usuke oOBeAWHEHBI B OOLIMIA CIUCOK
YUEHHUECKUX NPAaKTUYEeCKUX palboT. BelaeneHue B yka3aHHOM IepeuyHe 1abopaTopHBIX padoT,
MPOBOJUMBIX JJIi KOHTPOJS M OLIEHKH, OCYIIECTBIISAETCS YYaCTHUKAMHU OOpa30BaTEIbHOTO
rporLecca UCX0/1d U3 0COOCHHOCTEH MIaHUPOBaHUS U OCHallleHUs kabuHera ¢pusuku. [lpu aTom
obecrieunBaeTcs OBJIAJCHHE OOYYAIOUIMMUCA YMEHMSMHU IPOBOJIUTH KOCBEHHBIE H3MEPEHMS,
WCCIICZIOBAaHUSI 3aBUCUMOCTEH (M3UUYECKUX BEJIUYMH U TIOCTAaHOBKY OIBITOB IO IPOBEPKE
MIPEIJIOKEHHBIX TUIIOTES.

Bosblioe BHMMaHuE yAenseTcsl pelIeHUI0 pacuEéTHBIX U KadecTBEHHBIX 3aj1ad. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIIIOTCS 3a/1a4M C SIBHO 3aJJaHHOH (PM3NYECKON MOJEINbIO,
MO3BOJISIOIINE MPUMEHATh U3YUYCHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjela
Kypca, TaK U UHTETpUpYs 3HAHUS U3 Pa3HBIX pa3jaesnoB. [lJig KaueCTBEHHBIX 33jjad IPUOPUTETOM
SABIISIIOTCSL 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHWS (U3NYECKUX SIBICHHA M TPOIECCOB B
OKpY’Karollel >KU3HHU, TpeOyrouue BbIOOpa (U3MUECKOW MOAENM ISl CUTyallMd IPAaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusiMu @I'OC COO Kk MaTepuaIbHO-TEXHHUYECKOMY
obecrieueHMI0 y4eOHOro Imporecca 0a30BbI ypOBEHb Kypca (M3UKHM Ha YPOBHE CpEIHEro
o0miero o0pa3oBaHUs TOJHKEH M3y4yaThCs B YCJOBUSAX IMPEIMETHOrO KaOuHeTa (DM3MKU WU B
YCIIOBUSIX UHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOTO 1MKiIa. B xabuHere
(GU3MKN TOKHO OBITh HE00X0AMMOE JabopaTopHOEe 000pyIOBaHHE /IS BBIIIOJHEHUS YKa3aHHbIX
B IporpamMme 1O (HU3UKE YUYEHUUECKHX TMPAKTHUYECKUX paboT W JEeMOHCTpAIMOHHOE
o0opyioBaHHE.

JleMoHCTpanlMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTH M 00ECIEeYMBAET MOCTAHOBKY NEPEYUCICHHBIX B MPOrpaMMe IO
¢u3nKe KIOYEBBIX AEMOHCTpAlMH A MCCIEOBAaHMUSA H3y4YaeMbIX SIBJICHMH U IPOLECCOB,
SMIMPHUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaboparopHoe 00OpyAOBaHUE ISl YUEHHYECKHX MPAKTUYECKUX pabdoT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecleuyuBaeTcss B pacdyéTe OJHOTO KOMIUIEKTa Ha JBYX
oOyuatomuxcs. TemaTudeckue KOMIUIEKTHI JabOopaTOPHOro OOOpYyIOBaHMS JOJDKHBI OBITh
[IOCTPOEHbl Ha KOMILJIEKCHOM HCIOJb30BAaHUHU AHAJOIOBBIX U LU(PPOBBIX NMPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX 1aOOPaTOpHil.

OCHOBHBIMU LIEJISIMH U3YYEHUS PU3UKU B 001IEM 00pa30BaHUM SIBISIOTCS:

e (dopMupoBaHHEe HUHTEpeca M CTPEMJICHHS OOYYAIOIIUXCA K HAyYHOMY M3YUYECHUIO

IIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;
® Dpa3BUTHE TMPEJACTABICHUH O HAyyHOM MeETOJe TO3HaHUsS U (OPMHUpPOBAHUE
HCCJIEIOBATENICKOI'O OTHOIICHUS K OKPYKAIOUIUM SIBICHUSM;



dbopMUpOBaHNE HAYYHOTO MHUPOBO33PEHHS KAaK pe3yibTaTa U3y4YeHUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHHI OOBICHATD SBICHUS C UCIOIb30BaHUEM (DU3MUECKHUX 3HAHUN U
HAYYHBIX JIOKA3aTEIIbCTB;

dbopMupOBaHUE MIPEACTABICHUI O POIM (PUMKH ISl pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTuxkeHune 3TUX Iiesield oOecrieyuBaeTCsl peleHHEM CIEAYIOIMX 3a7ad B Ipoliecce
M3y4eHHsI Kypca (U3UKH Ha YPOBHE CPEIHETO 001Iero oopa3oBaHus:

MpUOOpEeTEHNEe CUCTEMBI 3HAHWK 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYISAPHYIO PU3UKY, SMEKTPOJUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTBI aCTPO(DU3HKHY;

dbopMUpOBaHHE YMEHUU TPUMEHSATH TEOPETUYSCKUE 3HAHWS Ui OOBSICHEHUS
(U3MYECKUX SIBICHWM B TIPUPOJEC U Uil TPUHATHS TPAKTUUECKUX PEHICHUH B
MOBCETHEBHOM JKU3HH;

OCBOEHHE CIOCOOOB peUIeHMs] pa3jMuYHbBIX 3aJad C SBHO 3aJaHHOM (U3NYECKOU
MOJIETIBIO, 3aJlay, TMOJpPa3yMEBAIOIIUX CaMOCTOSITENIbHOE Cco3/aHue (HU3NUecKoi
MOJIEJIH, aJIEKBaTHOM YCIOBHSIM 3a]1a4u;

MOHMMaHHE (PU3NYECKUX OCHOB M NPHUHIUIIOB JCHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPENIy;

OBJIaJICHUE METOJAMH CaMOCTOSITENILHOTO TJIAHHUPOBAHUS U MPOBEACHUS (PU3MUECKUX
OKCIIEPUMEHTOB, aHAJM3a W  WHTEpHIpeTanuu  HUHOOPMAIMH,  OMpEACIICHUSI
JIOCTOBEPHOCTH MOJTYYEHHOT'O Pe3yJIbTaTa;

CO3/IaHUE YCJIOBUH ISl Pa3BUTHUSL YMEHUW MMPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JeSATETbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEAHEro o0Iero oOpa3zoBaHUs
orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2
yaca B HEJICIIO).

[Ipenmnaraemslii B mporpamme 1o Gu3HMKe nepeueHb J1ad0paTOPHBIX U MPAKTUYECKUX padoT
SBIISIETCSI PEKOMEHJJOBAaHHBIM, YUYUTENb JENaeT BBHIOOP IMPOBEICHHS JITA0OpaTOPHBIX paboT |
OITBITOB C YYETOM WHANBUIYaJIbHBIX OCOOCHHOCTEH 00yJarommXcs.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @usnka 1 MeTOAbl HAYYHOI'0 TO3HAHMS
®usnka — Hayka o mpupone. HaydHele MeToasl mO3HaHUsA OKpy»karomero mupa. Pomns
HKCHEPUMEHTA U TEOPUH B MIPOLIECCE TO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (U3NYECKUX SBICHUNA M TporeccoB. Haydnbie rumnotessl. Ousnueckue
3aKOHBI ¥ TEOPUU. |'paHUIIbI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIIMNI COOTBETCTBHUS.

Ponp u mecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOH Hay4YHON KapTUHBI MUpPa, B
MIPaKTUYECKON AESITENbHOCTHU JIIOACH.

Jlemoncmpayuu

AHanorosbsle 1 UPPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JaTUYUKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBrkeHHe. OTHOCUTENBHOCTh MEXaHW4YecKoro mABmxkeHus. Cucrema
otrcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpedHsisli CKOPOCTb, MITHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaIbHON TOYKH, UX MPOECKUUU HA OCH CUCTEMBI KOOpAuHAT. CIIOXKEHUE MepeMEICHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MPsSMOJIMHEHHOE nBIKeHUe. ['paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMELLEHUS MaTepUaIbHON TOUKU OT BPEMEHHU.

CBobosHoe naseHue. Y ckopeHue cB0OOOIHOTO MaIeHusl.

KpuBonuneirinoe nBuxeHue. JIBH>KeHME MAaTepHabHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM MO MOZYJIF0 CKOPOCTBIO. YTJOBasi CKOPOCTb, JUHEWHHas ckopocTh. llepuon u
gacTtoTa oOpamieHus. LleHTpocTpeMuTensHOE YCKOPEHHE.

TexHudeckne yCTpONCTBA M MPAKTHUYECKOE TMPUMEHEHHE: CIUIOMETp, JABMWKCHHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE MTEpeIayn.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, MIUTFOCTPALIMS KHHEMAaTHYECKUX XapAKTEPUCTHK JBUKCHUSI.

[IpeoGpa3oBaHue TBUKEHHIA C UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3pe:KEHHOM MPOCTPAHCTBE.

Habmronenue ABmkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHS.

Hamnpapnenue ckopocTH npu IBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3yueHne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONpPE/IeICHUSI MTHOBEHHOM CKOPOCTH.
HccnenoBaHne  COOTHOLIEHWS ~ MEXIy  MOYTAMH,  [POMJAEHHBIMM  TEJIOM  3a

MOCJI€/I0BATENIbHBIE pPAaBHBIE MPOMEXKYTKHM BPEMEHU INPU PABHOYCKOPEHHOM JIBJKEHUH C
Ha4yaJIbHOM CKOPOCTBIO, PAaBHOW HYIJIIO.

N3ydenue nBM>KEHUS 1IapuKa B BA3KOM HKUJKOCTH.
Nzyyenne nuxeHus Teaa, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuka

[Tpuniun otHocutenbHOCTH ["anuies. [lepBoiii 3akoH HetoToHa. HEp1nanbHbIE CUCTEMBI
orcuéra.



Macca Ttena. Cuna. IlpuHnun cynepno3unuu cuid. Bropoit 3akon HerooTona s
MaTepuanbHOi ToYKU. Tpertuii 3akoH HbpI0TOHA 1711 MaTEpUAIIBHBIX TOYEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectd. [lepBas kocMuueckast CKOPOCTb.

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

Tpenne. Bunbl Tpenust (nmokos, ckoibxeHus, kaueHus). Cuna tpenusa. Cyxoe TpeHue.
Cuna TpeHHs CKOJBKEHHUS U cuiia TpeHus nokos. Koagduiment tpenns. Cuna conpoTUBICHUS
[P ABUKEHUU TeJIa B )KUJKOCTU WM rase.

[locTynaTenbHOE U BpalaTeabHOE JBUKEHHE A0COIOTHO TBEPIOIO TEA.

MoMeHT cujbl OTHOCUTENbHO oOcu BpamieHus. Ilnewo cuibl. YcinoBusi paBHOBecHUs
TBEPJOTO TENA.

TexHuuyeckue yCTpONHCTBA M MPAKTUYECKOE NPUMEHEHUE: MOJIINIIHUKY, JABM)KEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrienne nHepUHH.

CpaBHEeHHME MacC B3aMMOICHCTBYIOIINX TE.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CnoxxeHue CHilL.

3aBHCHMOCTb CHJIBI YIIPYTOCTH OT AeopMalnu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIBEME U MAJICHUN.

CpaBHEHUE CUJI TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeCHUsI TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamoptvie pabomoi

N3ydenue nBuxeHus: Opycka no HaKJIOHHON IMIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CWJI YNPYTrOCTH, BO3HHMKAIOUIMX B IMPYXUHE U PE3UHOBOM
obpasiie, oT ux aedopmaruu.

HccenenoBanue yciioBUM paBHOBECHS TBEPAOTO TENIA, UMEIOIIETO OCh BPAILCHUS.

Tema 3. 3akoHnvl cOXpaneHusn 6 MexaHuke

Nmmynbe MaTepuanbHO TOUKH (Tesa), CHCTeMbl MaTepUaIbHBIX ToueK. MIMITynbe CUIBI U
M3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHUE.

Pa6ora cuibl. MOIHOCTB CHJTBI.

Kunernueckasi sHeprus MarepuaibHOH TOUKU. Teopema 00 M3MEHEHHM KHHETHYECKOU
SHEpPTUHU.

[NotenuuanbHas sueprus. [loTeHanbHas sHEprus ynpyro 1eOpMUPOBAHHOMN MPYKUHBL.
[orenuanbHast SHEPrHs TeJIa BOIU3U TOBEPXHOCTH 3eMJITH.

[loTeHunanbHble U HEMOTEHIMAIbHbIE CHUIBL. CBsI3b paOOThl HEMOTEHUHUAIBHBIX CUJI C
M3MEHEHUEM MEXaHWYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKOW SHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuecknue yCTpoOHMCTBAa U MPAKTHUECKOE NPUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBIN
MIUCTOJIET, IBUKECHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[lepexoa nmoTeHIMAIBLHON SHEPTUU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol



N3yyenne abCONIOTHO HEYNPYyroro ynaapa C IHOMOMIbIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBs3M pabOTHI CWIBI ¢ M3MEHCHHEM MEXaHMUYECKOM HIHEPrud Teja Ha
MIpUMepe PACTKEHUS] PE3MHOBOTO JKI'yTa.

Pasnen 3. MoaekyasipHast pu3uKa ¥ TepMOIMHAMHUKA

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYECKOU Meopun

OcCHOBHbBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUIECKON TEOPUH M UX ONBITHOE 00OCHOBAHHUE.
bpoynoBckoe nmBwxkenue. [uddysusa. Xapakrtep ABMKCHUS W B3aUMOJCHUCTBUS YaCTHIL
BelecTBa. Mojenu CTpOCHHsI Ta30B, KHIKOCTEH U TBEPIABIX TeN U OOBIACHEHUE CBOICTB
BCILIECTBA HAa OCHOBE 3THX Mojeneid. Macca m paszmepbl moiiekynd. KosmuecTBo BermiecTsa.
[ToctrosnHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro rasza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOH TEOpHUH
uaeanbHOro rasza. AOcCONIOTHas TeMmIepaTrypa Kak Mepa CpelHed KUHETHYeCKOH SHepruu
TEIJIOBOro JiBMkeHMsT vactull rasza. lllkana Ttemneparyp KenbBuna. ['a3oBble 3aKOHBI.
VpaBuenne MenpaeneeBa—Knaneiipona. 3akon Jlanbrona. M3omporiecchl B UACaILHOM Tasze ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHue H30MPOIIECCOB: U30TEPMa,
n30X0pa, n3odapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHWE BemiecTBa, (oTtorpaduum MOJIEKyI
OpPraHUYECKHX COECIMHEHUM.

OnbiTel 110 MU Py3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHYKCHHUS.

Mognens onbiTa llITepHa.

OnbIThl, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOACHCTBHS.

Monens, WUTIOCTpUpPYIOLIAsk IPUPOIY AaBICHHS ra3a Ha CTEHKH COCY/a.

OnbITHI, WILTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS MI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Ompenenenre Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUN 00bEéMa
KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMy COCTOSHUS pa3peKEeHHOro rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmonuHamuueckass cucrteMa. BHYTpeHHss >HEprus TEPMOAUHAMHUYECKOW CUCTEMBI U
croco0Ob! e€ n3MeHeHus. KonndyecTBo TemoTsl U pabota. BHyTpeHHss sHEprus 0AHOATOMHOIO
WJ€aJbHOT0 Ta3a. Buael Temonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3TyUYEeHHE. Y IeIbHas
TEIUIOEMKOCTH BelllecTBa. KoJIM4ecTBO TEMIOTHI IIpU TEIUIONEpeaaye.

[lonstue 00 ammabatHoM mpornecce. [lepBbiii 3akon TepmoauHamuku. [Ipumenenue
MIEPBOTO 3aKOHA TEPMOJUHAMUKHU K M3o0mpoleccam. I'papuueckas HHTEprpeTaus paboThl rasa.

Bropoii 3akoH TepMoarnHaMuky. HeoOpaTHMOCTE POIIECCOB B TIPHPO/IC.

Tennossie MamuHbl. [I[pUHIATIBI IEHCTBUS TEIIOBBIX MamuH. [IpeoOpa3oBanus SHEPTUU B
TEIUIOBLIX MamnHaxX. Koadduiment noneznoro aeiictBus terioBoit MammHbl. [ukn Kapao u
ero KO3 QUIUEHT MOJIE3HOIO AEHCTBUSI. DKOJOTHYECKUE MPOOIEMbI TETIOIHEPT€TUKH.

TexHuueckne yCTpoOCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOW XOJOJUIBHUK, KOHIUITHOHED.



Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW JHEpPrHM Tela MPHU COBEPIICHHHU padOThI: BBUIET MPOOKU U3
OYTBUTKH TIOJ JCHCTBHEM CXATOro BO31yXa, HarpeBaHwe dQupa B JATYHHOU TpyOKe MyTEM
TpeHus (BUACOACMOHCTPAIINSA).

N3meHeHne BHyTpeHHEN YHEPTUHU (TEMIIEPATYPBI) TeNa MPHU TEIIoNnepeaye.

OmnbIT MO aguabaTHOMY PACHIMPEHHIO BO3yXa (OMBIT C BO3YIITHBIM OTHHBOM).

Monenu mapoBoii TypOHUHBI, IBUTATEII BHYyTPEHHETO CTOPAHUs, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuiu sxcnepumenm, 1abopamopHvie pabomul

N3mepenue yienpHON TEIIOEMKOCTH.

Tema 3. Azpezamnsie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpazoBannie u KoHaeHcamus. lcnmapenue wu  kumneHue. AOCOJIIOTHAsT U
OTHOCHUTEJbHAs BIaKHOCTh BO3ayXa. HachblmeHHbIi map. Y aenbHas TerioTa napoodpa3oBaHusl.
3aBUCHUMOCTD TEMIIEPATYPhl KUIICHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucramnmmueckue u amopdHbie Teaa. AHH30TPOIUs CBOMCTB KPUCTAIIOB.
Kunkue xpucramnsl. CoBpeMeHHble MarepHanbl. [lnaBneHue W Kpuctammuzauus. Y aelbHas
TerutoTta mnasneHus. Cyomumanus.

YpaBHEHHE TEIUIOBOTO OaiaHca.

TexHuyeckue ycTpoicTBa M MPAKTHUECKOE NPUMEHEHHE: THUTPOMETP M ICHUXPOMETP,
KQJIOPUMETP, TEXHOJOTMHM TMOJYYEHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMATepHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu NoHM>XEHHOM JaBJICHHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenne HarpeBaHus M IJIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaJIOB.

Yuenuueckuiui sxcnepumenm, 1a6opamoprvie pabomul

N3mepenne oTHOCUTETHHON BIaXKHOCTH BO3TyXa.

Pa3znen 4. DiekTpoauHaMuka

Tema 1. Dnekmpocmamuka

Onextpuzauusi Tel. OJEKTpUYECKUH 3apsan. JlBa BHIA 3JIEKTPUUYECKUX 3apsiiOB.
[IpoBoaHMKY, TUANEKTPUKH U TIOJYTPOBOIHUKH. 3aKOH COXPaHEHMSI SJIEKTPUUYECKOTr0 3apsiia.

Bzaumopetictue 3apsgoB. 3akoH Kynona. TodeuHbld  3JEKTPUYECKUH  3apsl.
Onexrpuueckoe nose. Hanpsok€HHOcTh anekTpuyeckoro noss. IlpuHunun cyneprnosunuu
ANEKTPUYECKUX Mosiel. JINHUK Hanps>KEHHOCTHU AJIEKTPUUYECKOTO TTOJISL.

PaGora cun oanextpoctatnueckoro moinsA. [loTeHmman. Pa3HOCTP TNOTEHLHAJOB.
[IpoBOAHMKY M TUAIEKTPUKH B AJIEKTPOCTATUYECKOM MoJ1€e. J{M3neKkTpruueckas MIpOHUIAEMOCTb.

OnekTpoéMkocTh. KoHzmeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. OJHEPTHs
3apsyKEHHOT0 KOHJEHCATOPA.

TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAEHCATOp, KOMHPOBAIbHBIN
arnmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolCTBO M IPUHIUIT JEUCTBUSA DJIEKTPOMETpA.

B3anmopencTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOIHMKH B AJIEKTPOCTATUUECKOM II0JIE.

DIIEeKTpOCTaTUYECKas 3aIlHUTa.

JIMpNEeKTPUKHU B 311€KTPOCTATUUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUJIOIIAJMd IUIACTHUH,
PACCTOSTHUS MEXKIYy HUMH U TUAJICKTPUICCKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuiu sxcnepumenm, 1abopamopHvie pabomul

N3mepenue 351eKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit 31ekmpuveckuii mok. Toku 6 paznuunplx cpeoax

DIIEKTPUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHHUS JICKTPHUUECKOTO TOKa. MICTOUHWKH TOKa.
Cuna Toka. ITocTOsAHHBIN TOK.

Hanpsokenne. 3akon Oma 115 yyacTKa LETH.

DnexTpuueckoe COIPOTHUBIICHUE. VY nenbHoe COINPOTHUBIIEHUE BEIIECTBA.
[TocnenoBarenbHOE, TApAIIIETBHOE, CMEIIAHHOE COEAMHEHHE IIPOBOHUKOB.

Pabora anexTpuueckoro Toka. 3akon Jxoyns—Jlenna. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DIEeKTPOABMKYIIAs CHUJIa M BHYTPEHHEE COMPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma 1Jis
TTOJTHOU (3aMKHYTOM) AJIeKTpuIecKkoi renu. KopoTkoe 3aMbIkaHUeE.

DJIEKTPOHHAs MPOBOIUMOCTD TBEPIBIX METAJIOB. 3aBUCUMOCTb COITPOTUBIICHUS] METAJLJIOB
oT Temrneparypsl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyUKOB.

[MomynpoBonankn. CoOOCTBEHHass W TPUMECHAs IPOBOJUMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-niepexonaa. [TonynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKUI TOK B pacTBOpax M paciuiaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTUUYECKAS
JTUCCOIUAITNS. DIEKTPOIIH3.

DNIeKTpUYECKUl TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSATENbHBIN pa3psaa. MonHus.
[Tna3ma.

TexHudeckne yCTpONCTBA M TMPAKTHYECKOE TPUMEHEHHE: aMIIePMETpP, BOJBTMETP,
peocTar, HCTOYHHUKH TOKa, JJEKTpPOHArpeBaTeibHbIE MPUOOPHL, DIEKTPOOCBETHUTEIHHBIC
mpuOOpPHI, TEPMOMETP COIMPOTUBJICHUS, BAKYYMHBIM JUOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOTHUKOBBINA TNOJ, FaJIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HATIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHHUKOB OT JUJIMHBI, IUIOLIAIU
MONEPEYHOI0 CEUEHUsI U MaTepuana.

CwmenranHoe coeIMHEHUE TTPOBOTHUKOB.

[IpsiMmoe u3MepeHune 3aeKTpoABMKYILIEH cuiibl. KOpoTkoe 3aMbIKaHHE TalbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ IpOBOJUMOCTb BO3yXa.

OnHOCTOPOHHSS TPOBOAUMOCTD JUO/1A.

Yuenuueckuiui sxcnepumenm, 1abopamopHvie pabomul

N3yueHne cMemanHOTO COSTMHEHUST PE3UCTOPOB.

N3mepenue 3IEKTpOABMKYILIEH CHJIBI HMCTOYHMKA TOKa M €r0  BHYTPEHHETO
CONPOTHUBIICHUS.



Habmronenue snexrposnnsa.

MexnpeamMeTHbie CBA3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyHmIECTBISAETCS C Yy4ETOM
COJepXKATEIbHBIX MEXIIPEIMETHBIX CBsI3ed C KypcaMu MaTeMaTUKH, OHWOJOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nousimus, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAyYHOTO ITO3HAHMS:
sBJICHHE, Hay4HbIM (akT, rumoresa, (usuyeckas BeJIMYMHA, 3aKOH, TeOpus, HaOiroAeHue,
9KCIIEPUMEHT, MOJIETIUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: penieHHMEe CHUCTEMbl YpaBHEHHMM, JMHeWHas QyHKOUs, napadoia,
runepOoia, ux rpaQuKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPhl M HUX IPOEKLUHUH Ha OCHU
KOOp/IMHAT, CII0)KEHUE BEKTOPOB.

Buonoeus: Mexanudeckoe JBMKEHHE B JKUBOW mpupoje, 1uddysus, 0cMOC, TeII000MeH
YKUBBIX OPTaHU3MOB (BU[bI TEILIONEPEIAYH, TEIJIOBOE PABHOBECHE), IJIEKTPUUECKUE SIBJICHUS B
JKWBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWMCTBAa TBEPABIX TeN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOWCTBA METAJJIOB, AJIEKTPOJIUTUYECKAs IUCCOLMALIMS, TaJbBaHUKA.

I'eocpagus: BNaxXHOCTh BO31yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUM C UCIIOIB30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHUKE, TMOAIMUMHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUs HMMIIyJIbca B TEXHHKE (pakeTa,
BOAOMET W Jpyrue), J[BUraTellb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOAWIIBHUK, KOHIUIMOHEP, TEXHOIOTUHU MOJIyYEHHUs] COBPEMEHHbBIX MAaTe€pHUajoB, B TOM YHCIE
HAaHOMATEpUaAJIOB, W  HAHOTEXHOJOTWH,  DJEKTPOCTaTHYECKass  3aluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNPUHTEpP, AJIEKTpOHArpeBaTeNIbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENIbHBIE TIPUOOPBI, TaJIbBAaHUKA.

11 KUIACC

Pa3znen 4. DiekTpoauHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[ToctosanHble MarHuThl. B3auMOAENCTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IIOJ€.
Bexrop marautHOM MHAYKIMH. [IpUHIMI Cynepno3uuyu MarHuTHBIX 1osei. JINHMM MarHUTHOU
nHAyKuud. KapTrHa TuHUN MarHUTHOM MHIYKIMH MOJISl HOCTOSSHHBIX MAarHUTOB.

MarnuTtHoe 1oJie TPOBOJHUKA C TOKOM. KapTuHa JWHUNA MHAYKIIMM MarHUTHOTO IOJs
JUTMHHOTO TIPSIMOTO TPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJIHUKA, KATYIIKH C TOKOM.
OnbiT Dpctena. BzaumoaeicTBUE MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHHUE.

Cuna JlopeHma, e€ wmoayiab W HampapieHue. JIBWKeHHE 3apsHKeHHOM YacTHIBl B
OJTHOPOJHOM MarHuTHoM mose. PabGora cuinel Jlopenna.

SIBneHue DIIEKTPOMAarHUTHOM MHAYKOUM. [IOTOK BEKTOpa MarHUTHOW WHIYKLHUH.
DJIEeKTPOABMKYIIAsl CHJIa UHIYKIIUU. 3aKOH JIEKTPOMarHuTHOM MHAYKIMU Dapajes.

BuxpeBoe snexrpuyeckoe moisie. DJIEKTPOABMKYILIAS CHJIA HWHAYKIUU B MPOBOIAHUKE,
JBIDKYIIEMCS TIOCTYIIaTeIbHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

[IpaBuino Jlenma.

NHnykTUBHOCTD. SIBIIEHHE CAMOMHAYKIIMH. DJIEKTPOABIKYIIAs CUJIa CAMOUH TYKIIHH.



DHeprusi MarHUTHOr'O MOJIs1 KATYLIKH C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHuyeckue ycTpoiicTBa M MpPaKTUUYECKOE IPUMEHEHHE: IOCTOSHHbIE MAarHUTBHI,
3JIEKTPOMArHMTHI, 3JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHA [1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKIIOHEHUE FIIEKTPOHHOT'O ITy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHAYKIUY MarHUTHOTO TOJIS.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amniepa.

[eiictBue cuiibl JIopeHI1a HA MOHBI JIEKTPOJIUTA.

SIBrieHnE 3NEKTPOMArHUTHOW UHAYKIWH.

IIpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBMKYILIEH CHIIBI MHAYKIMK OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
MOTOKa.

SIBiieHME CaMOMHIYKLMH.

Yuenuueckuui sxcnepumenm, r1abopamopule pabomoi

N3yueHrne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccnenoBanue neicTBUs OCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHON MHAYKIUH.

Paznen 5. Kosiebanus u BOJIHBI

Tema 1. Mexanuueckue u 3n1eKmpomazHumHvle KOae0anus

KonebarenpHast cucrema. CBoOOgHBIE MexaHMUeckne Kkonebanus. [‘apMoHHuUeckue
koneOanuda. Ilepuon, wacrora, ammuutyga u (aza koneOaHui. [IpyXUHHBI MasTHUK.
MaremaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHX Kojebanui. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKUX KOIeOaAHUSX.

Konebarenpupnii koHTYp. CBOOOIHBIE SJICKTPOMATHUTHBIE KOJICOAHWUS B HIICATHLHOM
KojeOaTeIbHOM KOHType. AHAJIOTHA MEXIy MEXaHHMYEeCKUMHU M DIIEKTPOMATrHUTHBIMU
kosneOanuamu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPrUU B UACAIBHOM KOJeOaTelbHOM
KOHTYpe.

[IpencraBnenue o 3aTyxaromMX KoJleOaHUAX. BBIHYKICHHBIE MEXaHHUECKHE KOJICOAHMS.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHus.

ITepemennbiii Tok. CUHYyCOUIATBHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NMEPEMEHHOIO TOKA.
AMIUTUTYIHOE U JEHCTBYIOIEE 3HAUCHUE CUJIbl TOKA U HAIIPSKEHUSL.

Tpanchopmarop. IlpomsBonuctBo, mepemadya W MOTPEOJECHUE AIICKTPUUECKOW DHEPrUu.
DKOJIOTUYECKUE PUCKH TpU TPOU3BOJACTBE AJEeKTpodHepruu. KynbTypa HCHOIB30BaHUS
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HHU.

TexHuyeckue yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHE: JIIEKTPUUYECKUIl 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTeNbHOM CUCTEMBI (TIPYKUHHBIN UITH MaTeMaTHYECKUN
MasITHUK).

HaGmronenue 3atyxaronumx KojieOaHUM.

HccnenoBanne CBONCTB BEIHYK/ICHHBIX KOJICOAHMIA.

Hab6nronenue pe3onaHnca.



CBO0OOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusiorpaMmbl  (3aBUCUMOCTH  CUJIBI TOKa W HAaNpsDKEHHUS OT BPEMEHH) Ui
AJIEKTPOMArHUTHBIX KOJIEOaHUI.

Pe3onanc mpu mocneoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH MUHIYKTUBHOCTH U
KOHJIEHCaTopa.

Monenb TUHUY 3JEKTPOIepe1adn.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia MAJIbIX KOJIeOaHHid Tpy3a Ha HUTU OT JUTMHBI HUTH U
Macchl rpy3a.

HccnenoBanne mepeMEHHOr0 TOKa B IENMM U3 IOCIEJOBATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIlIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 80IHbL

MexaHuueckue BOJIHBI, yCI0BUs pacnpoctpanHenus. [lepuon. CkopocTh pacpocTpaHeHus
n juvHa BosiHbl. [lomepeunsle W mpononbHble BOJHBL MHTepdepenuus u audpakuus
MEXaHUYECKHUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONeKTpOMarHUTHHIE BOJHBI. Y CJIOBMSI M3Ty4YEHUS 3JEKTPOMAarHUTHBIX BOJH. B3aummuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 3J€KTPOMArHUTHBIX
BOJIH: OTpaXCHHE, TpeIOMIICHHe, Noispu3anus, audpakuus, uHTepdepeHms. CKOpPOCTh
3IEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIeKTPOMArHUTHBIX BOJIH. IIprMeHEHNE 3lEKTPOMAarHWTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHUMITBI pagrocBs3u U TeneBuaeHus. Paguonokamnus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH Cpeibl.

TexHuyeckue ycTpoiiCTBa M NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTBI,
yIIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAHIIMHE, pajap, paAuONpUEMHUK, TEJIEBHU30p,
anTeHHa, tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHEHHE MOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Kone6momeecs Teno Kak MICTOYHHK 3BYKa.

Habmonenue otpaxkeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHunu u AU pakiui MEXaHHIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGmioneHue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJIOH W YacTOTOU
KOJIeOaHUI.

WccnenoBanne CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, MPEJIOMIICHHE,
nosisgspu3anus, 1udpakuus, nHTepdepeHIUs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamonnneiiHoe pacripocTpaHeHHe CBeTa B OJHOPOJHOMN cpejie.
JIyud cBera. TOUeUYHBI UCTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHune H300pa’keHUN B IIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akoHBI MpeJOMIICHUS cBeTa. AOCONMIOTHBIM IOKa3aTelb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxenue. [IpenenbHbIi yrojs MOJHONO BHYTPEHHEIO
OTpakKeHHUS.

Hucniepcus cBeta. CioxHbIi cocTaB 6enoro cera. Lper.



CoOuparomiue M pacceuBaroimiue JHH3bl. ToHKass nuH3a. DOKYyCHOE pacCTOSHUE U
OINITUYECKasl CHJIa TOHKOW JMH3BL. IlocTpoeHne n300pakeHnit B COOMPAIOLINX U PACCEHBAIOIIUX
nuH3aX. PopMyIIa TOHKOW JIMH3BI. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenesnbl MPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBast ontuka. WHTepdepenuus cera. KorepeHTHbIE HCTOUHUKH. Y CIOBUS
HaO0JII0/IEHNsI MAaKCUMYMOB 1 MUHUMYMOB B UHTE€P(GEPEHIIMOHHON KapTUHE OT JIBYX CHH(a3HbIX
KOT'€pPEHTHBIX HCTOYHHUKOB.

Hudpakuus cBera. Judpakunonnas peméTka. YcIoBHe HAOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB MpH NaJI€HUH MOHOXPOMAaTHYECKOT O CBeTa Ha JUPPAKIIUOHHYIO PEIIETKY.

[onspusauus ceerta.

TexHuuyeckue ycTpoWcTBa M IpPaKTUYECKOE IMPUMEHEHHE: O4YKH, Jiyna, Qoroanmnapar,
MIPOEKIMOHHBIN ammapar, MHKpPOCKOI, TEJIECKOIl, BOJOKOHHAs ONTUKA, IU(PpPaKIUOHHAS
peleTKa, MOJISPOUL.

Jlemoncmpayuu

[IpsimonuHeiiHOe paclpocTpaHEeHHEe, OTpaKeHHe U IpejoMieHHue cBeTa. Onruueckue
pUOOPBHIL.

[lonHoe BHyTpeHHEe oTpaxkeHue. Moiesb CBETOBOA.

HccnenoBanue cBOWCTB N300paxKeHH B TMH3aX.

Mopenu MUKpOCKOIIA, TEJIECKOIIA.

HaGmonenue narepdepeHImu ceera.

Habmonenue nudpakuuu cera.

HaGmonenue qucnepcun certa.

[TonmyuyeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[TonmyyeHue cekTpa ¢ MOMOIIBIO AUPPAKIUOHHONW PEHIIETKH.

Habmonenue nonsipu3anuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopmvie padbomul

N3mepenue nokaszaTesist MPeJoOMIIEHUS CTEKIIA.

HccnenoBanue CBONCTB M300pakKeHU B JIMH3AX.

Habmronenune nucnepcuu cBerta.

Paznen 6. OcHOBBI cienMaJIbHONH TEOPHUH OTHOCUTEJIbHOCTH
I'panuupl MIPUMEHMMOCTH KJIACCHMYECKOM MeXaHMku. llocTynaTel crnenualbHONW TEOpUHU
OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTH MOJYJIsI CKOPOCTH CB€Ta B BaKyyMe, IPUHIUII
OTHOCHUTEJIbHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JICHUE BPEMEHU U COKPAIIEHUE IJIUHBIL.
DHeprus ¥ UMIYJbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJILCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPI U TTOKOSL.

Paznen 7. KBanroBasi pusuka
Tema 1. Dnemenmol KGAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEprHH (HOTOHA C €r0 YACTOTON. DHEPTUS U MMITYJIEC
(dhotona.
OtkpeiTue u wuccrnegoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKoHbI
dbotorddexra. YpaBuenne DitnmTeitHa 1 hotodddexra. «Kpacnas rpanuna» gororddexra.
JHaBnenue cBeta. OnbrTel [1. H. JIeOenena.
XHUMHUYECKOE IEUCTBUE CBETA.



TexHuyeckue yCTpOHCTBA M MpaKTHYECKOE NpuUMeHeHHe: (oTodnaemMeHT, (OTOAATUHK,
conHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
®dotorhPexT Ha YCTAaHOBKE C IIMHKOBOM ITTACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO (oTo3ddekra.
Cseroanon.
Conneynas 6artapes.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. OmnbiTel Pesepdopna mo paccesnuro o -yactuil. [lmanerapHas
Mozens atoma. [loctynatel bopa. U3nyuenne u nornomenrue GOTOHOB MpH MEpexoje aToMa ¢
OJIHOTO YpOBHS B3HEpruuM Ha JApyroil. Buasl cnexktpoB. CnekTp ypOBHEWH 3HEpruum aroma
BOJOpOAA.
BonnoBssle cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckyisspHO-BOJIHOBOW Ty aliu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyUEHHE.
TexHuueckne yCTpOHCTBA W NPAKTUYECKOE NPUMEHEHWE: CHEKTPaJIbHBIM aHalu3
(cnektpockon), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Pesepdopna.
Onpenenenue JUIMHBI BOJIHBI JIa3epa.
Habmonenne nuHeHyaThIX ClIEKTPOB U3IIyUEHUSI.
Jlazep.
Yuenuueckuu skcnepumenm, nabopamopmsie pabomuol
HabGmonenue muHeRYaToro CreKTpa.
Tema 3. Amomnoe aopo
OKCHEepUMEHThI,  JIOKa3bIBAIOLUE  CJIOXHOCTh  CTPOCHUA  sApa. OTtkpbiTHE
paanoaktuBHOCTH. OnbITE Pedepdopa mo onpeaeneHuIo cocTaBa palioaKTUBHOTO U3ITyUYESHHUS.
Caoiicta anb(a-, 6eTa-, raMmMa-u3IydeHus. BiusHue paqnoakTUBHOCTH HA KHUBbIE OPTraHU3MBI.
OtkpbiTHE TpoTOHA M HeWTpoHa. HyxkionHas Mmoxens siapa [eiizenOepra—lBaneHko.
3apsn sapa. MaccoBoe unciio sijapa. M30Tornsbl.
Anpda-pacniaz. DIEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacmaz. ['amMmma-uznydeHue. 3aKoH
pPaauoaKkTHBHOIO pacnaja.
DHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuibl. Jledekt Macchl sapa.
SAnepusle peakunu. JleneHue u CUHTE3 SIEP.
SAnepusiii  peaktop. TepmosnmepHbiii cuHTe3. [IpoOnemMbl W TEPCTIEKTUBBI  SIESPHOM
SHEPreTUKU. JKOJIOIMYECKHUE aCIIEKTHI IAEPHON SHEPTETUKH.
OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.
MeToab1 HaOMIOACHUS U PETUCTPAIIUU SJIEMEHTAPHBIX YaCTHII.
dynnaMeHTanbHbIE B3auMo/ieiicTBus. EquHCTBO (hrznyeckoit KapTHHBI MHpa.
TexHuuecknue yCTpOHCTBA M MPAKTUUYECKOE MPUMEHEHHUE: A03UMETp, Kamepa Buibcona,
SJIEPHBIA peakTop, aToMHast 6omMoa.
Jlemoncmpayuu
Cu€TunK NOHU3HUPYIOIUX YaCTHII.
Yuenuueckuiui sxcnepumenm, 1abopamopHvie pabomul
HccnenoBanue TpekoB yacTull (110 TOTOBBIM GoTorpadpusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUH M aCTPOQU3UKH



Otanbl  pa3BUTHS ~ acTpoHOMuHU. [IpuknagHoe ¥ MHPOBO33PEHYECKOE  3HAUCHHUE
ACTPOHOMUH.

Bun 3Bé3aH0r0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, MIIAHETHI, KX BUJIUMOE JBUKCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHepruum ConHua M 3BE374. 3BE3IBI, UX
OCHOBHBIC XapaKTEPUCTHKU. JlmarpamMma «CHEKTPAIbHBIA KJIACC — CBETHMOCTB». 3BE3IBI
[JIABHOM TMOCJIEAO0BATENbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ui 3BE3] IJIABHOU
MocCje10BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH ¥ 3BoJonK CoJTHIIA U 3BE3T. DTaIbl )KU3HU 3BE3.

Mnineunsiii [IyTe — Hama ["anaktuka. [Tonoxenue n neuxenue Connua B ["anaktuke. Tumbl
rajgakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B S/Ipax rajJakTHK.

Bcenennas. Pacumpenue Bcenmennoit. 3akon Xa006ma. Pazberanue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usinydeHue.

MacmrabHas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie npoGiemMbl acCTpPOHOMUHU.

Yuenuueckue nabarooenus

HaGmronenus HEBOOPYKEHHBIM TJIa30M C HCTOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKECHUIN
JUTSL OTIPE/ICIICHUS TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noaymapus U spKue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, uraner, Mieunoro [TyTu.

O06o0maroniee NoBTOpeHue

Ponb ¢u3ukm W acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON W
3THYECKON cdepax [eATeIbHOCTH YeJoBeKa, pojb M MeCcTo (U3MKH M acTpOHOMHUU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, pPOIb (U3NUYECKON Teopuu B (POPMHPOBAHUH
MpeicTaBIeHU 0 (U3MUECKON KapTUHE MUPA, MECTO (PU3UUECKON KApTUHBI MUpPA B 001LIEM psiy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUIA O IPUPOJE.

MexnpeaMeTHbIe CBA3H

N3yuyenne kxypca ¢usuku 0a3oBoro ypoBHs B 11 Kkjacce ocymiecTBIsSETCS € YYETOM
collep)KaTeIbHBIX MEXIIPEIMETHBIX CBf3€l € KypcaMd MaTeMaTUKH, OHOJIOTHUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nousmusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHMS:
SIBIICHUE, HAy4yHbIA (pakT, rumore3a, Qu3Mdeckas BEIUYMHA, 3aKOH, TEOopus, HaOIOJaeHUE,
SKCTIIEPUMEHT, MOJEITUPOBAHNE, MOICIIb, U3MEPECHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYecKue (YHKIUU: CHUHYC,
KOCHHYC, TaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U HUX
MPOCKIIMA Ha OCHU KOOPIWHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJIHBIC SJIEMEHTAPHBIX (YHKIIWH,
MPU3HAKU NT0JI00MS TPEYTOJIBHUKOB, ONPEIeICHHE MIIOMAAN IIOCKUX GUryp u o0béma Ted.

buonocus: >nmekTpuvecKue SIBICHUS B JKUBOW MNpHUpOJIE, KoleOaTeNnbHbIC IBMKCHUS B
JKUBOM IpUPOJIE, ONTUYECKUE SIBJICHUS B KUBOM MPUPOJE, NEHUCTBHE pPAJUALMM HA YKUBbBIC
OpTaHU3MBI.

Xumusi: CTpOE€HHE aTOMOB W MOJICKYJ, KPHUCTAJIUIMYECKas CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00pa30BaHuUs KPUCTAJUTMUECKON PEIIETKH, CIIEKTPAIbHBIN aHaIu3.

l'eocpaghus: MarHUTHBIE TIONIOCAa 3€MITH, 3aJIeKH MAarHUTHBIX PYH, (poTochEéMKa 3eMHOI
MMOBEPXHOCTHU, MIPEACKA3aHUE 3EMIICTPSICCHUH.



Texnonozus: NTMHUMA DJIEKTPOIIEpEnad, TEHEPATOp INEPEMEHHOI0 TOKA, 3JIEKTPOJBUIATEIIb,
WHAYKUUOHHAs TMe4b, pajap, paauoONpuUEMHHK, TENEBU30p, aHTEeHHa, TenedoH, CBY-meus,
MIPOECKIMOHHBIN amnmapar, BOJIOKOHHAs OIITHKA, COJIHEYHAs Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeamera «®Dusmka» Ha ypoOBHE CpeaHEro oOIero oOpa3oBaHUs
(6a30BBII  ypOBEHB) JIOHKHO  OOCCHEYHUTHh  JTOCTHIKCHHE  CIEAYIOMHUX  JIMYHOCTHBIX,
METAaIPEIMETHBIX U IMPEIMETHBIX 00Pa30BaTEIILHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PEe3yJIbTAaThl OCBOCHHUSI y4eOHOTO mpeamera «Du3MKa» IODKHBI OTPaXKaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpPEHHEU
HO3PIHI/IGI>'I JINYHOCTHU, CUCTEMOH IICHHOCTHBIX OpHeHTaHHﬁ, IMO3UTHUBHBIX BHYTPCHHUX
yOexXIeHuil, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTSIM  POCCHHCKOTO  0OIIecTBa,
paCHIMpCHUC JXKU3HCHHOTI'O ONbITa U OIbITa ACATCIBHOCTHU B IMPOLCCCE pCaM3allii OCHOBHBIX
HaIpPaBJICHUN BOCITUTATEIIBHON JEATEIFHOCTH, B TOM YHUCIIC B YACTH:

1) rpaxIaHCKOr0 BOCIIUTAHMS

C(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH  OOyYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0 00IIeCTBa;

MNPUHATHEC TPAAUIIUOHHBIX O6H.[€‘ICJIOBC‘-ICCKI/IX T'YMaHUCTUUYCCKHUX H ACMOKPATUYCCKUX
IIEHHOCTEMH;

TOTOBHOCTh BECTH COBMECTHYIO NESATCIIHOCTh B HHTEPECax TIPa)KIaHCKOTo OOIIeCTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3aluu;

YMCHUE B3aHMOJICI>’ICTBOBaTB C COIHMAJIBHBIMU HHCTHTyTaMUM B COOTBE€TCTBHHU C HX
(GYHKIMSIMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKOW NEATETBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpPMUPOBAHHOCTH POCCUICKON TPaXKTaHCKON HICHTUYHOCTH, MaTPHUOTU3MA;

IHEHHOCTHOC OTHOMICHUC K TIOCYAApCTBCHHBIM CHUMBOJIAaM, HOCTHXXCHUAM pOCCHfICKPIX
yu€HBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

C(l)OpMPIpOBaHHOCTB HPABCTBCHHOI'O CO3HAHUA, STHYCCKOI'0 ITOBEACHUA,

CIIOCOOHOCTH OIICHHBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH, B TOM YHCJIC B ACATCIbHOCTHU y‘-IéHOFO;

0CO3HAHKE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

4) 3CTeTHYECKOr0 BOCIIMTAHNS :

9CTCTUYCCKOC OTHOIICHUEC K MHPY, BKIIIOUasA 3CTCTUKY HAYYHOI'0O TBOPYCCTBA, ITPUCYLICTO
(buzmveckoi HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K pa3IndHbiM cdepaM MpoPeCcCHOHATBHOW IEATETLHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHHKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp OymyIien
npodeccun U peanr30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO M CaMO0Opa30BaHUIO B 00JacTu (PU3UKU Ha
NPOTSHKEHUH BCEH KU3HM,

6) 9KOJIOTHYECKOr0 BOCIUTAHMUSI:

C(OPMHUPOBAHHOCTh 3KOJOTHUECKOW KYJBTYPBl, OCO3HAHWE TJI00ATBFHOTO XapakTepa
9KOJIOTUYECKUX MPOOIIeM;



IJIAHUPOBAHUE M OCYILIECTBJIICHUE JACHUCTBHII B OKPY’KaIOIIEH Cpe/ie Ha OCHOBE 3HAHUS
LIEeJIEW YCTOMYMBOrO Pa3BUTHUs YEJIOBEUECTBA;

pacliMpeHue OmNbITa ACATEIBHOCTH SKOJOTMYECKOW HAMpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3HKE;

7) IEHHOCTH HAYYHOTO TO3HAHMSI:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuUTHUs (PU3HMUECKON HAYKH;

OCO3HAaHHE IICHHOCTH HAYYHOU NEATEIHbHOCTH, TOTOBHOCTH B TpOIlecCe U3YUYeHUs (PU3UKU
OCYIIECTBIATh MPOECKTHYIO M UCCIEA0BATEIBCKYIO NEATEIIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbIE YUeOHbIE T1eHCTBUS
Ba3oBble JJornueckue neicTBHA:

CaMOCTOSITENIEHO (POPMYIMpPOBAaThE M aKTyallM3UpPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIENIATH 1SN JISATSILHOCTH, 33]1aBaTh MTapaMeTPhl U KPUTCPUH UX TOCTHIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCCMaTPUBAEMbIX (DU3MUECKUX SIBICHUSX;

pa3pabaThIBaTh TUTAH PEIICHUS TTPOOJIEMBI C YIETOM aHaIM3a UMEIONTUXCS MaTepUATbHBIX
¥ HEMaTePUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESATEIBHOCTH, OIICHWBATH COOTBETCTBUE PE3YJITATOB IENISIM,
OIICHUBATH PUCKH ITOCIICICTBUN JACATCILHOCTH;

KOOPJMHUPOBaTh W BBINOJIHATh PAabOTy B YCIOBHSX PEAbHOTO, BHPTYAIBHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE MPH PEIICHUH KHU3HEHHBIX MPOOJIEM.

basoBble ucciiefoBare/ibCKue 1eHCTBUA:

BIIQJICTh HAyYHOW TEPMHUHOJIOTHCH, KIFOUYCBBIMH IMOHATHSAMU M METOJaMH (DU3HUECKON
HAYKH;

BIIAJICTh HaBBIKAMHU Y4eOHO-UCCIICIOBATENLCKON M MPOCKTHON JESITENLHOCTH B 00JIACTH
(hU3HKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MTOMCKY METOJIOB PEIICHHUS 33134
(hu3MUECKOro coaepKaHusl, MPUMEHEHHUIO Pa3INYHBIX METOI0B MTO3HAHUS;

BJIQJICTh BHJAMHU JESATEIBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIpPETaIlnH,
npeoOpa3oBaHUI0 W TPUMEHEHHIO B PAa3lIMYHBIX YYEOHBIX CHTyalHsX, B TOM YHCJIE TIpU
CO3/IaHUH YYEOHBIX IPOCKTOB B 00JIACTH (PUBUKHU;

BBISBJIATh MPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyaJW3WpOBaTh 3aJady, BBIIBUTATH
TUIOTE3y €€ pelleHUs, HaXOAWTh AapryMEHThI JUIS JIOKa3aTelIbCTBA CBOUX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

AQHAIM3UPOBATh TOJTYYCHHBIE B XOJAC pEHICHHS 3a7add Pe3yJbTaThl, KPUTHYCCKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MECHCHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 33Jaud B OOpa30BATEIbHOU NEATEIHHOCTH, B
TOM YHCJIC TIPH U3YUCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETh IMEPEHOCUTH 3HAHUS 10 (PU3UKE B PAKTUUYCCKYIO 00JIaCTh KU3HECATCIIEHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCTeH;

BBIIBUTATh HOBBIE HJICH, TIPEIaraTh OPUTHHATBHBIE TIOXObI U PEIICHIS;

CTaBUTH MPOOJIEMBI U 33[a9H, JIOITYCKAIOIIHE aTbTCPHATHBHBIC PEIICHUS.



PabGora ¢ undpopmaunmeii:

BJIa/I€Th HABBIKAMHU TOJIyYEHUS] MHPOpPMALUU (HU3UYECKOTO COAEP)KaHHUS U3 HCTOYHHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBIISTh IIOMCK, AaHallM3, CHCTEMATH3alHI0 M
MHTEPIIPETaNIo MHYOPMALINU Pa3InYHBIX BUAOB U ()OPM IPEACTaBICHHS;

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIIHH;

WCTIOJB30BaTh CPEACTBA HMH()OPMAITMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pEUICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3allMOHHBIX 3a/a4 C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHUEHBI, PecypcocOepekeHus], MPaBOBBIX U
3THUYECKUX HOPM, HOPM HUH(OPMALIMOHHOW O€3011acHOCTH;

CO3[aBaTh TEKCTHl (DU3UYECKOTO COJEpXKaHUS B pas3IM4HbIX (opmarax ¢ yd€rom
Ha3HA4YeHUS WHPOpPMAIMM W LEJIEeBOM ayIWTOpWH, BBHIOMpAs ONTUMAIBHYIO (opMy
IpEeACTaBICHHS ¥ BU3yaN3alllH.

KoMMyHuKkaTUBHBIE yHUBEPCAIbHbIE YUeOHbIe 1eliCTBUS:

OCYIIECTBIISATH OOIIEHHE HA ypOoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIBHOCTH;

pacno3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYalluil U CMATYAaTh KOH()IUKTHL;

pPa3BEPHYTO M JIOTMYHO H3JIAraTh CBOK TOYKY 3PEHUS C MCIOJIB30BAHUEM S3BIKOBBIX
CPEACTB;

MMOHMMATH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHJHON ¥ HHIUBUAYaIbHOU PaOOTHL;

BbIOMpaTh TEMATUKYy M METOAbl COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX HUHTEPECOB U
BO3MOXHOCTEH Ka)J0T0 WieHa KOJJIEKTUBA;

MPUHUMATh LM COBMECTHOM JAEATEIbHOCTH, OPraHU30BbIBATH W KOOPAWHUPOBATH
JEUCTBUS MO €€ JIOCTUIKEHUIO: COCTABJIATH IUIaH JEWCTBUM, paclpelensTh POIU C YYETOM
MHEHUH YYaCTHHKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KKIOTO YYaCTHHKA KOMAHJIbI B OOIIHMI pe3yiabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

MpeJjaraTb HOBBIE IPOEKTHI, OLIEHUBATh WAEU C MO3WLMU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISATh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIMUHBIX CUTyalUsX,
MIPOSIBIISATH TBOPUYECTBO M BOOOpAKECHHE, OBITH MHUIIHATHBHBIM.

PerynsiTuBHbIE YHHUBepPCAJIbHbIE YUeOHbIE AelicTBUS
Camoopranu3amnusi:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENbHYIO NEATENBHOCTh B 00JIacTH (PU3UKU U
ACTPOHOMMH, BBISBIIATH TPOOJIEMBI, CTABUTh U OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIIFHO COCTABIIATH IJIAH pPEHICHUS PAcU€THBIX M KAa4eCTBEHHBIX 3a/1ady, TUIAH
BBIMIOJTHEHHUS TPaKTUYEeCKOW pPadoThl € YYETOM MMEIONIMXCA PECYpPCcoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUMN;
JTaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;
pacuMpsTh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MIPEATIOYTCHU;
JieNaTh OCO3HAHHBINA BBHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATH MIPHOOPETEHHBIIA OTIBIT;
crocoOCTBOBaTh (OPMHUPOBAHMIO W TMPOSIBJICHUIO DSPYAUIMH B 00JacTH (U3HKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTEJLIEKT:



JlaBaTh OILEHKY HOBBIM CHUTYyallMsM, BHOCUTh KOPPEKTHBBI B JICATEIBHOCTH, OI[CHHBATH
COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJIaZACTh HABbIKAMHAU O3HABaTEILHOU pe(l)J'IeKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX HeﬁCTBHﬁ
Y MBICJIUTEIILHBIX MTPOIECCOB, HX PE3YJITATOB M OCHOBAHHIA;

WCIOJIb30BaTh MPUEMBI peIeKCUN AJIs OIICHKH CUTYAIl|H, BEIOOpAa BEPHOTO PEIICHHUS;

YMETDb OLICHUBATHb PUCKU U CBOCBPEMCHHO NPUHUMATD PCUICHUSA 110 UX CHUKCHUIO,

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTHX MPH aHAJIN3E PE3YJIbTATOB ACSITECIBHOCTH;

NpUHHUMATH CC6SI, IIOHUMas CBOM HEAOCTATKM U JOCTOMHCTBA,

NIPUHUMATh MOTHUBBI U APT'YMEHTBI IPYTUX IIPU aHAIU3E PE3YJIbTaTOB €A TEIBHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nmponecce JOCTUKCHUA JITUIYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOTpaMMEI 110 (1)1/131/11(6 JJIA
YPOBHsI cpefHero olmiero o0pa3oBaHus y 0O0yUYarOIIMXCSI COBEPIICHCTBYETCS dMOITMOHATBHBIN
MHTEJUICKT, MPEATNOJIAraloni c(hOpMUPOBAHHOCTb!

CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOITMOHAIBHOE COCTOSIHHE,
BUJICTh HAIIPABIICHUS Pa3BUTHUS COOCTBEHHOM dYMOIMOHATIBLHOM cepsl, ObITh YBEPEHHBIM B ce0¢;

CaMOpCeTyJIMpOBaHud, BKJIIOYAKOLICTO CaMOKOHTPOJIb, YMCHUC [MpUHUMATb
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHUE, CIIOCOOHOCTh aTalTHPOBATHCS K IMOIMOHAIBLHBIM
W3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIONICH CTPEMJICHHE K JOCTIKCHHUIO ILETH U YCIEeXy,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXOSl M3 CBOMX BO3MOXXHOCTEH;

OMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh MOHMMATh IMOILMOHAIBLHOE COCTOSHUE JPYTHUX,
YUUTBIBATL €TI0 IPU OCYHICCTBICHUA 06HICHI/I$[, CIIOCOOHOCTB K COYYBCTBHIO U COIICPCIKUBAHUIO,

COILIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JPYyTUMHU
JTIOBMH, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTb KOHMIUKTHL

IHNPEIMETHBIE PE3YJIbTATHI

K xonny oOyudenus B 10 kj1acce mpeaMeTHble pe3yJbTaThl HA 6Ga30BOM YPOBHE JOJIKHbBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLTUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpaxX poJjib U MecTO (U3UKU B (OPMUPOBAHHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHUpA, B Pa3BUTHUH COBPEMEHHOW TEXHHUKHM M TEXHOJIOTUH, B MPAKTHYECKON
JIeSITCTEHOCTH JIFOJICH

YUUTBIBaTh TPAHMULBl NPUMEHEHUS H3YyYCHHBIX (U3MUECKUX MoOJeNel: MaTepualibHas
TOYKa, MHEpIHaJbHas cucTeMa OTC4éra, aOCOJMIOTHO TBEPIOE TEJIO, MACATbHBIM ra3, MOJEIU
CTPOEHHS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIN DJIEKTPUUECKUN 3aps] MpU PELICHUU
¢bu3nyeckux 3anad;

pacmno3HaBaTh (hU3MYECKHe SBICHUS (MPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KUHETUYECKON TEOpUM CTPOEHHS BELIECTBA U 3JIEKTPOJUHAMHUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MNPSAMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE MaJeHue Tel,
JBIDKEHUE 110 OKPYXXHOCTHM, HHEpIHs, B3auMojaencTBue Tten, auddysus, OpoyHOBCKoOE
JBUKEHHE, CTPOCHHUE XUAKOCTEW M TBEPABIX TeJ, U3MEHEHHEe oO0BbEMa Tel NMPH HarpeBaHUU
(oxJakaeHUM), TEIIOBOE paBHOBECHE, UCHIApEeHHUe, KOHIEHCALUs, IJIaBJICHHE, KpUCTaIIU3alus,
KHMIIEHHE, BJIAKHOCTh BO3]lyXa, MOBBIIMICHHE JABJICHUS raza IpHU €ro HarpeBaHWU B 3aKPbITOM
CoCyZe, CBA3b MEXKIY IapamMeTpaMH COCTOSIHMSI Ta3a B H30IpoLeccax, JJIEKTpU3alus Tell,
B3aUMOJICCTBUE 3apsJIOB;



OTHMCHIBATh MEXAHWYECKOE IBIKCHUE, HMCIIOJIb3ysl (PU3HUECKHE BEIUYMHBI: KOOPJIWHATA,
MyTh, MEpPEMEIlEeHNEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUiIa, UMITYJIbC Tela, KHHETUYeCcKas
JHEpPrus, MOTCHIMAJIbHAS JHEPrus, MeXaHWdeckas paboTa, MEXaHWYECKash MOIIHOCTH, TpH
OTMHMCAaHUU TPABWIBHO TPAKTOBaTh (PU3MUECKUH CMBICT HCIOJIB3YEMBIX BEIWYUH, HX
0003HAYECHHSI U €IUHUIIBI, HAXOJUTH (POPMYIII, CBSA3BIBAIOIINE TAHHYIO (PH3UYECKYIO0 BEITHUUHY
C IPyTUMU BEIMYUHAMU;

OMKCHIBATh HM3yUYEHHBIC TEIUIOBBIE CBOWCTBA TENl W TEIUIOBBIC SBIICHUS, HCIOJB3Ys
¢u3nueckre BENWYHMHBL: JaBICHHE Ta3a, TeMIepaTypa, CpeaHss KHHETUYeCKas dHEPrus
Xa0THYECKOTO JIBIKCHHUS MOJICKYJI, CPEIHEKBaJIpaTHYHAs CKOPOCTh MOJICKYJ, KOJHUYECTBO
TEIUIOThI, BHYTPEHHSAS dHEprusi, padora rasza, kod(h(UIHUEHT MOJE3HOro ACWUCTBUS TEIJIOBOTO
JIBUTATEIIS; TIPH ONMUCAHUH MPABUIHLHO TPAKTOBATH (DU3MUECKHIA CMBICI UCITOJIb3YEMBIX BEJIHUHWH,
Ux OOO3HAUYCHHMA W EIWHUIIBI, HAXOAUTh (OPMYJBI, CBS3bIBAIOIINE JAaHHYI (HU3HIECKYIO
BCIIUYHHY C APYTMMHU BCIUYUHAM,

OIMHMCHIBATh M3YYCHHBIC JJICKTPUYCCKHE CBOWCTBA BEIIECTBA M DJICKTPUUCCKUE SBICHUS
(portecchl), UCTIONMB3YsT (PU3NYECKHUE BEIMYMHBI: DJIEKTPUUYSCKHUHN 3apsi, dJIEKTPUUYECKOE IToJIe,
HampsDKEHHOCTh  TIOJISl, TOTEHIMAN, Pa3HOCTh MOTEHIMANOB; TPU OIWCAHUU MPABUIBHO
TPAKTOBAaTh (DU3WUYECKHA CMBICT HCIIOJIB3YEMbIX BEIUYHH, WX OOO3HAYCHHS W CIUHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3NYCCKYIO BEJIMUYNHY C IPYTUMH BEIIMYNHAMU,

AHATM3UPOBATh (PU3UYCCKUE TMPOIECCHl M SBIICHUS, UCTOIB3YS (U3NYCCKUE 3aKOHBI U
MIPUHIUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u Il 3akonsr HproTOHA, 3aK0H coXpaHEeHHS
MEXaHHYECKOW DHEPTHHU, 3aKOH COXPaHEHUS MUMITYJIbCa, MPUHIIUI CYTIEPIO3UIINH CHJI, TTPHHIIUIL
paBHOTIPABUS WHEPIHAIBHBIX CHCTEM OTCYETA, MOJICKYISIPHO-KHHETHYECKYIO TCOPHIO CTPOCHHUS
BCIIIECTBA, T'a30BbIC 3aKOHBI, CBSI3b CpeAHEH KUHETUYECKOW HSHEPrud TEIJIOBOTO JIBHIKCHHUS
MOJIEKYJ ¢ aOCONIFOTHOM TeMIepaTypoi, MEpBbI 3aKOH TEPMOAMHAMHKH, 3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsiyia, 3akoH KyioHa, mMpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYITHUPOBKY
3aK0HA, €r0 MaTEMaTUYECKOE BBIPAKEHHE U YCJIOBHSI (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC IIPUHIIHUIIBI ACHCTBHS MAIlIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pasIuvaTh yCIOBUS MX OC30ITACHOTO MCIIONIB30BAHMS B TIOBCETHEBHOM KU3HU;

BBHITIOJIHATh JKCIEPUMEHTBI 110 KCCJICIOBAHUIO (U3MYECKUX SIBICHUH M IPOIECCOB C
WCTIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX H3MEpPEHUH, TMpu 3TOM  (POpMYITUPOBATH
npobieMy/3ajady ¥ THIOTE3y y4eOHOTO DJKCIIEpUMEHTa, CcoOupaTh YCTAaHOBKY U3
MIPETI0KEHHOTO 000PYI0BaHMs, IPOBOIUTH OMBIT M (POPMYITUPOBATEH BHIBOIBL;

OCYIICCTBIISATh TIPSIMBIE W KOCBEHHBIC W3MEPCHHS (DH3MUSCKUX BEIMYUH, TPH ITOM
BBIOMPATh ONTHUMAJBHBIA CIOCO0 HM3MEPEHHS W HCIIOJIB30BAaTh H3BECTHBIE METOJBI OIICHKHU
MIOTIPEIIHOCTEN U3MEPEHU;

WCCIICIOBAaTh 3aBHCHUMOCTH MEXIYy (QU3NICCKUMU BEIUYMHAMHU C HCIIOJIb30BAHHEM
NPSIMBIX HW3MEPEHMH, TPU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (HUKCHUPOBATh PE3yIbTaThl
MOJTy9eHHOM 3aBUCUMOCTH (PU3WYECKUX BEIIMYMH B BUJE TAOIUI U TpadUKOB, JIENaTh BBHIBOJIBI
10 pe3yJIbTaTaM UCCIICOBAHUS;

coOmrofaTh mMpaBwia 0€30MacHOr0 TpyAa IMPU TPOBEACHUHM HCCIENOBAaHUN B paMKax
y4e0HOTO JKCICPUMEHTa, YYCOHO-HCCICIOBATEIIBCKOW W TIPOSKTHOW  JIEATCIIBHOCTH C
WCIIOI30BaHUEM M3MEPUTEBHBIX YCTPOMCTB U JIA0OPATOPHOTO 000PYIOBAHUS;

pemiath pacu€THbIE 3aJayd C SBHO 3aJaHHON (DU3MYECKON MOJENbI0, HCIOJIb3YS
(u3uyecKkre 3aKOHBI ¥ IPUHIIMITEI, HA OCHOBE aHaJIKM3a YCIIOBHUS 3a7a4d BBIOUPATH (PU3HUYCCKYIO
MOJIENTb, BBIICIATh (PU3HUECKUE BEIWYUHBI M (HOPMYJIbI, HEOOXOAMMBIC IJisi €€ peIIeHHUS,
MIPOBOAMTH PACUEThI U OIICHUBATH PEAIbHOCTH IMOTYYCHHOTO 3HAUCHUS (PU3NUYECKON BEJTMUMHBI,



pelaTh KayeCTBEHHBIE 3aJjaud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUYMBYIO IEMOYKY
paccykIeHH ¢ ONOopoi Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIOJB30BAaTh TMPH pPEHICHHHM YYEeOHBIX 3aJad COBPEMEHHBIE HH()OpMAIMOHHBIE
TEXHOJIOTUM JUI IIOUCKA, CTPYKTYPHUPOBAHHUS, MHTEPIIPETAlUMM W IPEACTaBICHUS Y4eOHOH U
HAYYHO-TIONYJISIPHOM MH(OpPMAaLKK, MOJYyYEeHHOH W3 pPAa3NUYHbIX HCTOYHUKOB, KPHUTHYECKH
aHAJIM3UPOBATH MOTy4aeMyto HHOpMaIHIo;

IIPUBOIUTH NPUMEPBI BKJIAJla POCCUHCKUX U 3apyO€KHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHUE MTPOLIECCOB OKPYIKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETHUYECKUE 3HAHMUA 10 (QU3UKE B TOBCEAHEBHOW KHU3HU IS
obecrieueHHs 6€30MaCHOCTH ITPU OOPALLEHUH C TPUOOpaAMH U TEXHUUECKUMH YCTPOUCTBAMMU, JJIs
COXPaHEHHUs 310pPOBbs U COOIIOICHNS HOPM 3KOJIOTUYECKOTO TIOBEJIEHUS B OKPY KaIOLLEH Cpele;

paboTaTh B IpymIle C BHIIOIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IUIaHUPOBATh paboOTy
IPYNIbl, pPalMOHAIBHO paclpeneiiarh OOf3aHHOCTH U IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJApPTHBIX CUTYyallMsIX, aJeKBaTHO OLIEHMBATh BKJIAJ] KaX/Or0 U3 yYaCTHUKOB IpyIIbl B
peleHre paccMaTpruBaeMon IpoOIeMBI.

K xonmy oOydenus B 11 kjacce mpeaMeTHble pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxxaTb C(HOPMHUPOBAHHOCTH Y O0OYHYaIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MpPUMEpPaxX poyib U MecTO (GU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KApTHUHBI MHUPA, B Pa3BUTHUM COBPEMEHHOM TEXHHMKU M TEXHOJIOTMH, B IPAKTHYECKOU
NeSTeIbHOCTH JII0/IeH, LIEJIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS W3YYEHHBIX (U3UUYECKUX MOJIeNIel: TOYEeUHBIN
NEKTPUYECKUN 3apsi, Jyd CBeTa, TOYEYHBIH HCTOYHUK CBETa, SJAEpPHAas MOJENb aToMma,
HYKJIOHHAs1 MOJI€JIb aTOMHOI'O si/ipa IIpH pelieHUH GU3NYECKUX 3a/1a4;

pacno3HaBaTh (hu3MYecKHe SBICHUS (TPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN M KBAaHTOBOM (DM3UKH: 3JIEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JAEWCTBUS TOKA, B3aMMOJEHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAs
UHAYKIMS, AEHCTBME MAarHUTHOTO IIOJII Ha IPOBOJHUK C TOKOM U JBIXKYLIUICS 3apdn,
AJIEKTPOMAarHUTHBIE KOJIeOaHUSI M BOJIHBI, MPSIMOJIMHENHOE pacIpOCTpPaHEHUE CBETa, OTPAKEHUE,
npejaoMieHue, HHTepdepeHuns, audpakous M MoasApU3alus CBeTa, JUCIEPCUs CBeTa,
dotoanexTpudeckuit 3pdexT (hororddekr), cBeToBOE AaBIICHNE, BOSHUKHOBEHHE JINHEHYATOTO
CIIEKTpa aTOMa BOJIOPO/Ia, ECTECTBEHHAs! U UICKYCCTBEHHAsl PaJUOAKTUBHOCTH;

OIMCHIBATh M3YYEHHBIC CBOMCTBA BEIECTBA (DJICKTPUUYECKHE, MAarHUTHBIC, ONTUYECKHE,
ANEKTPUYECKYIO NPOBOJUMOCTD PA3JIMYHBIX CPENl) U DJIEKTPOMATHUTHBIE SIBIECHUS (TIPOLIECCHI),
UCHONb3yd (U3NYECKHE BEIWYMHBL: JJIEKTPUUYECKUI 3apsja, cuila TOKa, JJIEKTPUUYECKOe
HaIpsLKEHUE, DJIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh IIOTEHIUAJIOB, 3JIEKTPOBIIKYILAs CUJIa,
pabora TOKa, MHAYKIMS MarHUTHOrO mojs, cuia Amnepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHsl 3JIEKTPHYECKOr0 M MAarHUTHOTO MOJeH, MepuoJ M 4YacToTa KosneGaHWi B
Kosie0aTeTbHOM KOHTYpE, 3apsii M CHJla TOKa B MPOIECCe TApMOHUYECKUX AIIEKTPOMATrHUTHBIX
Kosie0aHui, (POKyCHOE PpacCTOSHHME M ONTHYECKas CUia JIMH3blL, NPU OINUCAHHUU IIPABUIBHO
TPaKTOBaTh (PU3UYECKHH CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX O003HAUYEHUS M EIUHHUIIBL,
YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOINE JAHHYIO (PU3MUECKYIO BEJTMUUHY C IPYTUMH BETMINHAMH,

ONUCBIBATh H3YyYEHHBbIC KBAaHTOBBIE SIBIEHUS M IPOLECCHl, HCHOIb3Yysd (U3NUECKUe
BEJIMYMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPIus U
UMITyJIbC (OTOHA, IMEpUOJ MOJypaclana, IHEPrus CBSI3M ATOMHBIX SIep, IpU OMNHMCAHUU
MIPAaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICH HCIOJIB3YEMBIX BEIMYMH, HUX OOO3HAYCHHS MU



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBS3bIBAIOLINE IAHHYI (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHNUE (PU3UUECKOI BETMUUHBI;

aHATM3UPOBATh (DU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3YsS (DU3MYECKHE 3aKOHBI H
OpUHIMUNBL  3aKkoH OMa, 3aKOHBl IIOCJIEIOBATENBHOTO M  MApaulebHOTO  COEIUHEHMS
MPOBOJHUKOB, 3akoH Jlxoyns—JleHa, 3akOH DSJIEKTPOMAarHUTHOM MHAYKLUUH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAaHEHHs CBETA, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI IMPEIIOMIICHHUS
CBeTa, ypaBHeHMe OMHITelHa Ui (oTorddexra, 3aKOH COXpPAHEHUS DSHEPruM, 3aKOH
COXpaHEHHMs HWMIYJbCa, 3aKOH COXPAHEHHs JJIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 YHCHa, MocTynathl bopa, 3aKOH paJMOaKTUBHOrO pacmaja, MpH 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BbIpa)KEHUE U YCIIOBHs (TpaHUILIbI,
00JacTH) IPUMEHUMOCTH;

OIpeNIeNATh HalpaBI€HUE BEKTOPA MHAYKIMU MAarHUTHOTO IOJIA MPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHua;

CTPOUTH U OMMCHIBATh N300pakeHHE, CO3/1aBaEMOE TUIOCKUM 3€pKajoM, TOHKOM JINH30M;

BBINOJIHATh HKCHEPUMEHTHI MO HCCIEAO0BAaHHIO (DU3MUECKUX SBICHUH M MPOLECCOB C
UCIOJB30BAHUEM TMpPSIMBIX M  KOCBEHHBIX HW3MEPEHHUH: TMpH 3TOM  (HOpMyIHpOBAThH
npobneMy/3ajayy ¥ THMIOTE3y y4eOHOTO OJKCIIEpUMEHTa, CcoOupaTh YCTAaHOBKY U3
MIPEI0KEHHOT0 000pY/JOBaHUs, IPOBOAUTH ONBIT U (POPMYIMPOBATH BBIBOABI;

OCYILECTBIIATh MpPSIMBIE W KOCBEHHBIC H3MEPEHHs (U3UUECKUX BEIWYHMH, IMPH HTOM
BBIOMpPATh ONTUMAJbHBIM CHOCOO M3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOJbl OLEHKHU
MOrPELTHOCTEN U3MEPEHNUN;

WCCIIEZIOBATh 3aBUCHMOCTH (PU3UUYECKHUX BEIMYHH C MCIIOJIb30BAaHUEM MPSIMBIX W3MEPEHUIL:
[P 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOIYYEHHOW 3aBUCHUMOCTH
¢u3nYecKUx BENUYMH B BHAE TaOmuIl W TpauKoB, JAeiaTh BBIBOABI IO pe3ylbTaTaM
HCCIEeI0OBaHUS;

cobmoaaTh IMpaBuia 0€30MacHOro TpyJAa NpU MPOBEACHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM W TMPOEKTHOW JAEATEIIBHOCTH C
WCTIOJIh30BaHNEM H3MEPUTEIBHBIX YCTPOHCTB U JIA0OPATOPHOTO 000PYIOBAHHS;

pemaTh pacuéTHbIE 3aJayd C SBHO 3aJaHHOM (U3MUECKOM MOJeNblo, HCHOJIb3Ys
¢u3nvecKkre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1a4M BHIOMPATh (PU3NIECKYIO
MOJIeNb, BBIAENATh (U3NYECKHE BEIMYMHBI M (QOPMYJbI, HEOOXOAMMBIE Ul €€ pEelIeHMS,
MIPOBOJUTH PACUETHI M OLIEHUBATh PEAIbHOCTH MOJIyYEHHOT0 3HAYeHUS (PU3UUECKOM BEIIUYHHBI,

pemaTh KauyeCTBEHHBIC 3aJadud: BBICTPAMBATH JIOTHYECKH HETPOTHBOPEYMBYIO IICTIOUKY
paccykJIeHHI ¢ Onopoii Ha N3y4YEeHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCIOJb30BaTh IPH pPEUICHHHM Y4YEeOHBIX 3aJady COBPEMEHHBIEe HH()OPMALOHHBIE
TEXHOJIOTUH JUIS TIOWCKA, CTPYKTYPHUPOBAHMS, MHTEPIIPETAMN W TIPEICTABICHUS Y4eOHOU H
Hay4YHO-TIONYJISIPHOM HMH(pOpPMAaLUKU, MOJYYEHHOH W3 pPAa3IMYHBIX HCTOYHUKOB, KPUTUYECKH
aHaAJTU3UPOBATh MOJyYaeMylo HHPOPMALIHUIO;

OOBSICHATH IPUHLMIIBI IEHCTBUS MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3anyaTh
yCIIOBHA UX 0€30MacHOT0 MCIIOJIb30BaHMs B IOBCEAHEBHOM KHU3HH;

MPUBOJIUTE TPUMEPHI BKJIA/la POCCUHCKUX M 3apyOeXHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHUE NTPOLIECCOB OKPYIKAIOILEr0 MUPa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

UCIOJb30BAaTh TEOPETHUECKUE 3HAHWSA N0 (HU3UKE B TIIOBCEJHEBHOW JKU3HU JJIS
oOecrieyeHus 0€30IaCHOCTH MPU OOpAILEHUH ¢ MTPUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpPaHEHMs 3I0pOBbsl U COOJIIOJICHHUSI HOPM KOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;



paboTaTh B IpyMIIE C BHITOJHEHUEM PA3JIMYHBIX COLUATBHBIX POJIEH, MIIaHUPOBATh paboTy
TPyNObl, palMOHATBHO pACHpPENessiTh OOS3aHHOCTH U IJIAHUPOBATh JACSATENLHOCTH B
HECTaHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJ Ka)/0r0 M3 yYaCTHUKOB TPYMIBI B
pelIeHne paccMaTpUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undpossbie)
Ne n/m Koutpoabubie | IlpakTnyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Paznen 1. PUSUKA U METO/JAbI HAYYHOI'O ITIO3HAHUS
bu6nmmorexa [IOK
1.1 o 2
W3HMKa ¥ METOJIbI HAYYHOTO TTO3HAHUS https://m.edso0.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kumenaritia > https://m.eds00.ru/7f41bf72
bubmuorexa [JOK
2.2 7
Auramuia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPaHEHHUSI B MEXaHHUKE 6 1 1 bubamorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBEI TEPMOAHHAMHKIL 10 L https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bub6numorexa [IOK

da3oBrIe MePEexXoabl

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



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

Hroro o pazgeny 24
Paznea 4. DJIEKTPOAUHAMUKA
bu6nmmoreka [IOK
4.1 1
ICKTPOCTATHKA 0 https://m.edsoo0.ru/7f41bf72
49 ITocTostHHBIN dneKTpUYECKUd TOK. TOKM B 12 bubmumorexa [IOK
' Pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemsi 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KIIACC

KoimnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudpossbie)
Ne ni/m Koutpoabubie | IIpakTnyeckue
NPOrpamMMblI Bcero o0pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchl
Paznea 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nose. DJIeKTpOMarHUTHas 11 1 3 bu6nuorexa [IOK
' UHIYKIMS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pasnen 2. KOJIEBAHUA 1 BOJIHBI
21 MexaHu4ecKHue U 3IEeKTPOMarHuTHbIE 9 1 bubnuotexa [JOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHu4eckue U 3J1€KTPOMarHUTHbIE 5 1 bubmumorexa [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmorekxa [IOK
2.3 O 10 1 3
fra https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crieIIUaIbHOU TEOPUH 4 bubnmorexa [JOK

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

Hroro no pazueny 4

Pa3nen 4. KBAHTOBAS ®U3UKA
41 Sene S 6 bu6nnoreka [JOK

. MEHTBI KBAHTOBOW ONITHKHU

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

4.2 Crpoenne aToma 4 bub6mmorexa LIOK



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

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

4.3 AToMHOE SAPO

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

Uroro no pazgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPODPU3UKU

5.1 DneMEeHTbl aCTPOHOMHUHU U aCTPOPU3UKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznesn 6. OBOBLIAIOIIEE IOBTOPEHUE
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 68



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

ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KosnnyectBo 3
o Tema ypoka 4ACOB Hdara JIEKTPOHHBIE LHU(PPOBbIE
n/n U3y4YeHHs o0pa3oBaTesIbHbIE pecypchl
Bcero
[Tnan/akr
1 ®usnuka — Hayka o npupone. Hayunsie meTozsl 1 04.09.2024 bubnmnorexka [IOK
MO3HAHHUS OKPY’KAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
, Ponb n 1\\’/IeCTO ¢u3uku B OpMUPOBAHUU fOBpeMeHHOﬁ , 06.09.2024 BuGmorexa LIOK
HAYYHOUH KapTHHBI Mflpa, B IIPAaKTUIECKOMN .09. https://m.edsoo.ru/ff0c33e6
JEeSTeBHOCTH JIIOICH
Mexanunueckoe aBmxeHue. OTHOCUTEIbHOCTD
3 MEeXaHH4YeCKoro ABrkeHus. [lepemenenue, ckopoctsb 1 12.09.2024 Bubmorexa LIOK
A 1 CPEMETIEHIE, CROPOCTE, o https://m.edsoo.ru/ff0c3508
YCKOpEHHE
. bubnnoreka [JOK
4 PaBHOMEpHOE IPSIMOJIMHEHOE TBUYKEHUE 1 15.09.2024 https://m.edsoo.ru/ff0c3620
butmmoreka [IOK
P 7 1 19.09.2024
5 ABHOYCKOPEHHOE NPSIMOJIMHEHHOE ABHKEHUE 9.09.20 https://m.edsoo.ru/ff0c372e
bu6nmorexa [IOK
6 CBoO % 0 1 22.09.2024
B0OOAHOE NajieHne. Y CKOpEHUE CBOOOTHOTO MaIeHUS https://m.edsoo.ru/ff0c39ce
Kpuonunelinoe npmxenue. [[BskeHne MatepuaibHON bubnuorexa [JOK
7 1 26.09.2024
TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunuun orHocutensHocTu ["anunes. MuepruanbHble bubmuoreka [IOK
8 . 1 29.09.2024
cuctembl orcyera. [lepBeiii 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
Macca tena. Cuia. [IpuHIun cynepno3unyu cuil. bubmuoreka [JOK
9 . . 1 03.10.2024
Bropoii 3akon HetoToHa /1 MaTepHaibHON TOUKH https://m.edsoo.ru/ff0c3be8
bu6 OK
10 Tpetuit 3akon HproTOHA 117151 MaTEpHATBHBIX TOUYCK 1 06.10.2024 nomotexa L1

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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3akoH BceMHupHOro Tarorenus. Cuna tsoxectd. [lepBas

butmmoreka [IOK

11 10.10.2024
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka [IOK
12 C .3 I'yka. B 13.10.2024
118 YHPYTOCTH. JaKOH & yKa. Bee Tera https://m.edsoo.ru/ffOc3el8
C .K .C
IIPOTUBJICHUA IIPU IBUKCHHUHU T B XJKUAKOCTH HNJIN . .
P . pra " A 5 https://m.edsoo.ru/ff0c3f76
rase
I1
14 aGeomorio mhipitoro rera. Movent crn, Teso 20102024 ~ Dubmorera LOK
pA o ' o https://m.edsoo.ru/ff0c41a6
CHJIBL. Y CJIOBHSI PaBHOBECHS TBEPIOTO TeJa
15 E;Hyizﬁiipf arfbf OI/PIIJ:IJTZ , CE;EM;K H 24.10.2024 bubamoreta LIOK
°P et YIIBC CHIIRL SaK0 o https://m.edsoo.ru/ff0c43d6
COXPAaHCHHUS UMITyJIbca. PeakTHBHOE JIBUKCHHE
Pa6 .K
16 | warepmamoi rou. Teopewa o moverern 05112004 ~ bubmoreralIOK
P N ' p o https://m.edsoo.ru/ff0c4502
KUHETHYECKOW DHEPTUU
17 | yryro sebomenposammei npymtmnt, Moromamesis 07112004 ~ bubmoreraLIOK
YHPYTO ACQOPMHP Py ' i o https://m.edsoo.ru/ffOc461a
SHEPTHs TeJia BOJIM3U MOBEPXHOCTU 3EMIIH
HOTCHL{I/IaHBHBIe 1 HCIIOTCHIIMAJIbHBIC CUJIBI. CBSISL
pabOoThI HEMOTEHIMAIBHBIX CUJI C H3MCHEHUEM bubnuorexa [JOK
18 . 10.11.2024
MEXaHUYECKON SHEPIHH CUCTEMBI TeJI. 3aKOH https://m.edsoo.ru/ff0c478c
COXPAaHCHHS MEXaHHMYCCKOW YHEPTHH
Jlaboparopuas padota Nel «MccnemoBaHue CBSI3u
19 paboThI CUJIBI C U3MEHEHHEM MEXaHUYECKOW SHEPTUU 14.11.2024
TeJa Ha IPUMEPE PACTIKCHUS PE3HHOBOTO JKI'YTay
20 Kontponbnas padota Nel o reme «KunemaTuka. 17.11.2024 bubnuorexa [JOK

I[I/IHaMI/IKa. 3aKOHEI COXPAaHCHUSA B MCXAaHHUKC)

https://m.edsoo.ru/ff0c4b74
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OCHOBHBIE MOJOKEHHS MOJIEKYJIIPHO-KHUHETUYECKON

butmmoreka [IOK

21 21.11.2024
teopun. bpoyHoBckoe nrkenue. Auddysus https://m.edsoo.ru/ff0c4dc2
XapakTep IBUKESHHS U B3aUMOJICHCTBUS YaCTHUI]

22 BelecTBa. Mojenu CTpOCHUsS Ta30B, KUIKOCTEH 1 24.11.2024
TBEPJIBIX TEI

23 Macca monekyn. KonunuectBo Beniectsa. [loctosgHnas 28.11.2024
ABorajapo

24 TemnoBoe paBHOBecHe. Temmnepatypa u e€ u3MepeHue. 01.12.2024
[Ixana remnepatyp Llenbcus

butmmoreka [JOK
25 u i MKT. O MKT 05.12.2024
ACQIDHBIN 13 B CHOBHOC ypaBHenye https://m.edsoo.ru/ffOc4fde
AG i
COJIFOTHAS uTeMnepaTypa KaK Mepa CpeJHeit BuGmorexa LIOK
26 KHHETUICCKOW SHEPTUH JBMXKCHUS MOJICKYIT. 08.12.2024
. https://m.edsoo.ru/ffOc511e
VYpasnenue MenpeneeBa-Knaneiipona

97 3akoH JlanbToHa. ['a30BbIC 3aKOHBI 12.12.2024
Jlabopartopnas pa6ota No2 «MccnenmoBanue

28 3aBUCHMOCTH MEXIY MapaMeTpaMu COCTOSHUS 15.12.2024
pa3pekeHHOTO ra3a»

29 W3omporieccsl B UeanbHOM raze u ux rpaduueckoe 10122024 bubnmnoreka [JOK
[peCTaBICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHSIS SHEprusl TEPMOAMHAMHYICSCKON CHCTEMBI U
crocoObI e€ n3MeHenus. KonmnuecTBo TemIoThl U bubnuotexa [JOK

30 22.12.2024
paboTa. BHyTpeHHss 3HEPTHUS OJHOATOMHOTO https://m.edsoo.ru/ff0c5952
UJCAbHOTO Tasa

but6mmoreka [IOK
31 B 26.12.2024
HARLTEIHIOTEpeAatin https://m.edsoo.ru/ff0c5c36
32 VY nenapHas TEII0EMKOCTD BelecTBa. KoauuecTBo 29.12.2024 bubnnorexa [JOK



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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TEIUTOTHI TIPH TETUIoNIepeaade. ATnadaTHBINA MPOIIECC

https://m.edsoo.ru/ff0c5c36

IIepBblil 3aKOH TEPMOAVMHAMUKU U €I0 IPUMEHEHHE K

bubmnoreka LIOK

.01.202
33 u3ompoleccam 09.01.2025 https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs nporieccos B npupoae. Bropoii 3akon 12 01.2025 bubnmnoreka [JOK
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
. . bu6mmorexa [IOK
35 [Mpuntun aeiictus u KI1JI TermoBoit MammHbI 16.01.2025 https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KIT/I 19.01.2025
37 DKOJIOTHYECKHE MPOOIEMBbI TSIIOIHEPT e TUKH 23.01.2025
38 Oo6o6maromuii ypok «MonekysipHas ¢puznka. OCHOBBI 96.01.2025 bubmmoreka [JOK
TEPMOTUHAMHKIY R https://m.edsoo.ru/ff0c6938
Kontponbhas padota Ne2 o reme «MoseKyispHast bubnuorexa [JOK
39 30.01.2025
¢u3rka. OCHOBBI TEPMOTTHAMHKID https://m.edsoo.ru/ff0c6a50
[TapooGpazoBanue u konneHncanus. Mcmapenue u bubmuorexa [JOK
40 KUIICHUE 02.02.2025 https://m.edsoo.ru/ff0c63b6
41 A6COJ‘IIOTHa$IuI/I OTHOCHUTEJIbHAS BIaXHOCThH BO3/1yXa. 06.02.2025 butmmoreka [IOK
Haceimennsrit nap https://m.edsoo.ru/ff0c64d8
©2 | Aporponsn covtormepmorron Ko ooop205 | PrOmoreralOK
P P e o https://m.edsoo.ru/ff0c65f0
KpucTtaysbl. COBpeMEHHbBIE MaTepUAIIbI
43 [InaBnenue u KpucTauM3anus. Y aeiabHas TeIioTa 13.02.2025 but6mmoreka [IOK
riaienust. CyOnumanus https://m.edsoo.ru/ff0c6708
bu6nunorexa [IOK
44 YpaBHEHHE TEIUIOBOTO OajaHca 16.02.2025 https://m.edsoo.ru/f0c6820
DIIeKTpu3anus Teil. DJIEKTpUYeCKui 3apsia. [IBa Buaa but6mmoreka [IOK
45 20.02.2025
AIIEKTPUUYCCKUX 3aPsII0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBoAHMKY, TUANEKTPUKH U TIOTYTIPOBOIHUKU. 3aKOH 95.02.2025 bubnmnorexa HOK

COXPAHCHUS SJICKTPUICCKOI'O 3apdaaa

https://m.edsoo.ru/ffOcébcc
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B3aumopeticteue 3apsinoB. 3akoH Kynona. Todeunslii

butmmoreka [IOK

47 01.03.2025
AIIEKTPHUYCCKUIT 3apsi/l https://m.edsoo.ru/ff0c6ced
H & T
8 cyncpmosmum ecrpiticcins nosci Mot sigazops | PomoreralloK
YHEpHosHH P ' R https://m.edsoo.ru/ffOc6df2
HaANPSKEHHOCTH
49 Pabora cun anekrpoctarndeckoro nois. [lotennnan. 10.03.2025 bubnmnorexa HOK
Pa3HOCTb MOTEHIMAIIOB R https://m.edsoo.ru/ff0c6f00
[TpOBOAHMKY U TUAIIEKTPUKHU B JIEKTPOCTATUIECKOM bubnmnoreka [JOK
50 12.03.2025
nojie. JIuseKTprudecKas IpOHUIAEMOCTh https://m.edsoo.ru/ff0c7018
butmmoreka [JOK
51 C) & K 15.03.2025
JICKTPOCMKOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPTHUs bubnmnoreka [JOK
52 18.03.2025
3apsHKEHHOr0 KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
o3 "
53 Ha60pan)pHasI pabota Ne3 31\'4'epeHI/1e 31.03.2025
AJIEKTPOEMKOCTH KOHJEHCATOpa
[TpunHnMI ASCTBYS U TPUMEHEHHE KOHACHCATOPOB,
54 KOIUPOBAJIBHOIO armapara, CTpyHHOro mpuHTepa. 02.04.2025
DJIEKTpOCTaTUYECKAs 3alIUTa. 3a3eMIICHUE
AIIEKTPONPUOOPOB
DNEeKTPUUECKUN TOK, YCIOBUS €r0 CYIIECTBOBAHUS.
55 [TocTostaubiif Tok. Crita Toka. Hanpsoxenue. 05.04.2025
Conpotusnenue. 3akoH Oma 11 ydacTKa Lenu
IT
% cosumenne nposoxnson. MaGopatopia patora Nod 0o0sz0ps | Dnomerer LOK
A POBoA ' PaTOpHai b ) o https://m.edsoo.ru/ff0c74f0
«M3yueHne cMemanHOro COeTMHEHUS PE3UCTOPOBY»
57 PaboTa 1 MOIIHOCTH JIEKTPUUECKOTO TOKA. 3aKOH 12.04.2025 bubnuorexa [JOK
JTxoyns-Jlenna https://m.edsoo.ru/ff0c7838
58 3akon OMa it HOJTHOM (3aMKHYTOM) 3JIEKTPUUECKOM 16.04.2025 bubnuorexa HOK
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nenu. Kopotkoe 3ambikanue. JlabopaTopuas padora No5
«M3mepenne D/]C ncToyHnka Toka U €ro BHyTPEHHETO
COIIPOTHUBIICHUSDY

https://m.edsoo.ru/ff0c7ae0

BHCKTpOHHaH IIpOBOAUMOCTDb TBépI[LIX MCTalJIOB.

59 3aBUCUMOCTb CONPOTUBIICHUS METAJIJIOB OT 19.04.2025
Temrnepatypsl. CBEpXITPOBOIUMOCTD
60 DnexTpuueckuil Tk B Bakyyme. CBolicTBa 93.04.2025
ANEKTPOHHBIX MMyYKOB
o HOJ‘I}’HpOBOI{HI/IKCI/I, I/Ij( 006CTBer1]{Ha;I U TIpUMecHast 25 01,2005 BuGmorexa LIOK
npoBoauMocTs. CBoiicTBa P nepexo/a. .04. https://m.edsoo.ru/ff0c84ae
[TorynpoBOTHUKOBEIE PUOOPHI
2| swexrponiron, Snestpommoo tcsoua 004205 | DrOmorers LOK
P ' R AHCCOTHATITL o https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNeKTpUYECKHil TOK B razax. CaMOCTOSATEIbHBIN U bubmuotexa [JOK
63 . 03.05.2025
HECaMOCTOSTENbHBIN pa3psa. Monnus. [1nazma https://m.edsoo.ru/ffOc84ae
64 Hrorosas konTpoibpHas padora Ne3 1o kypey dhuzuku 07.05.2025 bubnuorexa [JOK
3a 10 kiacc https://m.edsoo.ru/ff0c88be
o DneKxTpudeckre Npudopsl U 3§Tp0171CTBa U UX 10.05.2025 BuGmorexa IOK
npakTuyeckoe npumernenue. [IpaBuna TeXHUKH .05.
P ,,p P https://m.edsoo.ru/ff0c86fc
0€30I1aCHOCTH.
o ﬁompoanauﬂ pabota N4 HOUTCMG ;BJ'IGKTpOCTaTI/IKa. 14.05.2005 BuGmiorexa LIOK
OCTOSTHHBIN AJIEKTPUUYECKUN TOK. TOKHM B pa3mudIHBIX .05. https://m.edsoo.ru/ff0c8asa
cpenax»
Pe3zepsHblii ypok. [IoBTOpeHue no reme bubnmnoreka [JOK
67 17.05.2025
"DneKTpoarHaMHKA" https://m.edsoo.ru/ff0c8c56
68 Peseprubliil ypok. O6o06miaronuii ypok mno temam 10 91.05.2025 bubnuotexa [JOK

Ki1acca

https://m.edsoo.ru/ff0c8f6c
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11 KIIACC

N KouauyvecTBo Jlata JJIeKTPOHHBbIE HU(POBLIE
Tema ypoka 4acoB o0pa3oBaTeJIbHbIC
n/n B U3Yy4YeHUs eCVDCLT
cero [Tnan/dakr pecyp
[TocTossHHBIE MAarHUTHI M UX B3aUMOJAEHCTBUE. MarHuTHoe
1 osie. Bexrop ma oil K J a oif 1 04.09.2024 bubmorexa LIOK
ToJe. TOp MAarHUTHOUN WH uu. JIMHUY MarHUTHOM .09.
p AV https://m.edso0.ru/ff0c9778
WHAYKIAH
MaruutHoe noJie MPOBOJHUKA ¢ TOKOM. OmbIT DpcTea. bu6mmoreka [IOK
2 . 1 08.09.2024
B3aumoieiicTBre MPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
Jlaboparopuas padota Nel «/3ydeHre MarHuTHOTO TIOJISt bubnmoreka [JOK
3 1 11.09.2024
KaTYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
b e Tasoparopman pasora e hlcenciomme | 1 1500204 | DiOWOrRLOK
HHEpa. PRTOpHAs P ] A R https://m.edsoo.ru/ff0c9ac0
JIEUCTBHS TIOCTOSIHHOT'O MarHuTa Ha PaMKy C TOKOM»
5| ‘apwmensyto acrusy. Cute Mopein. Pabonscu I 1sooapps | POmoremalioK
P y nd peHiia. R https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHast MHAYKIUs. [I0TOK BEKTOpa MarHUTHOM
6 uaaykuud. J/J1C uHayKuu. 3aKoH 3J1€KTPOMAarHUTHOM 1 22.09.2024
unaykuuu Papanes
JlaGoparopnas pa6ota Ne3 «VccnenoBanue siBICHHS bubmuorexa [JOK
7 . 1 25.09.2024
AJIEKTPOMArHUTHON WHTYKIIHI https://m.edsoo.ru/ff0cal50
8 i};foy;;mf O;Bailseniije;aﬁ;ﬁiﬁ ?ﬁiﬁf mrku ¢ 1 29.09.2024 BuGmorexa [OK
AVICHIT. THEP y R https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE TOJIe
9 TexHu4eckne yCTpOMCTBA U X IPUMEHEHHE: TIOCTOSHHBIE 1 02.10.2024

MAar"uThbl, 3JICKTPOMArHUThI, SJICKTPOABUTATCIIb,
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YCKOPHUTEIN SJICMCHTAPHBIX YaCTHUI, THAYKIIHMOHHAA I1€Yb

O6o06marommii ypok «MarHuTHoe mode. bubnmoreka [JOK
10 06.10.2024
DneKTpOMarHuTHAsT HHIYKITUS https://m.edsoo.ru/ffOcab82
Kontponbhas pabora o tTeme Nel «MaruuTtHoe moie. bu6nnoreka [JOK
11 09.10.2024
DIEKTPOMAarHUTHAS WHYKIIHSD» https://m.edsoo.ru/ff0cad58
CBo0 0 I
12 K:J'(I)eg:[HHI;IIe y e::ﬁ:;;l:le $Z§§qiiiﬁx ffi%iﬁiim 13.10.2024 buGmuoreica LIOK
P P ' o https://m.edsoo.ru/ffOcaf06
[IpeBparenue sHepruu
Jlabopartopnast pabota Ne4 «MccrnenqoBanne 3aBUCUMOCTH
13 nepuoja MajiblX KosiebaHuil rpy3a Ha HUTU OT JUIMHBI HUTH 16.10.2024
¥ MaccChl Tpy3a»
Konebarenpublit KOHTYp. CBOOOIHBIE 37IEKTPOMArHUTHBIE
KoJieOaHus B UCaIbHOM KOJIeOaTeIbHOM KOHTYPE. bubmuotexa [JOK
14 20.10.2024
AHaNOrHs MEXI1y MEXaHHUSCKHUMHU M DJICKTPOMArHUTHBIMHU https://m.edsoo.ru/ff0ch820
Kose0aHUAMHU
®opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUH B bubnuorexa [IOK
15 23.10.2024
UIeaJIbHOM KOJI€0aTEIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
y gpeHCTaBHeHI/IC 0 3aTyXarollIux Kon?aHHm;. 17 10,2090 BuGmorexa [OK
BIHYKJICHHBIC MEXaHUYeCKue Kojebanus. Pe3zoHaHc. 10.
ae " https://m.edsoo.ru/ffOcbb86
BrIHYyKICHHBIE JIEKTPOMATrHUTHBIE KOJICOaHUS
o | o Ot et o wiiaes | Do OK
um P ' e o https://m.edsoo.ru/ffOchd34
JIefCTBYIOIIEE 3HAUEHUE CHITBI TOKA U HATIPSHKCHUS
18 Tpanchopmarop. HpOI/ISBOI[STBO, nepenaya u 10.11.2024
noTpeliIeHne 3IeKTPUIECKO SHEprun
Y CTpolCTBO M MPAKTUYECKOE TPUMEHEHUE BuGmorexa LIOK
19 AIEKTPUUECKOTO 3BOHKA, T€HEpaTOpa MePEMEHHOTO TOKa, 13.11.2024

JIMHUM 3JIEKTponepeaady

https://m.edsoo.ru/ff0cc324
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DKOJIOTUYECKNE PUCKU IIPU IPOU3BOJICTBE

20 aeKTpodHeprun. KynbTypa HCIoIib30BaHuUs 17.11.2024
ANEKTPOIHEPTHH B MOBCEIHEBHON KU3HU
2| Tepmon Cropocts pecapoorpamenn  stata s 2011204 | DrOmorera LOK
PHOA. TAKOPOCTD pACHIPOCTPATICHILL I JUTHHA BOTHAL. o https://m.edsoo.ru/ffOcca54
[ToniepevHbIe ¥ MPOJIOJIEHBIC BOJTHBI
29 3Byk. CxopocTb 3ByKa. ' poMKOCTh 3ByKa. BeicoTa ToHa. 94.11.2024 bubnuorexa [IOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIEKTPOMArHUTHBIC BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubmuotexa [JOK
23 27.11.2024
[Ikana 37eKTpPOMAarHUTHBIX BOJH https://m.edsoo.ru/ffOccfe0
24 [TprHIMIIBI paMOCBA3U U TeNeBUAcHUA. PazBuTue cpeacts 01.12.2024
cBs3u. Pannonokanus
but6mmoreka [IOK
25 K 6oraNe2 «Komnebd 04.12.2024
oHTpoJbHas padotaNe2 «KosebaHus v BOJIHBD» https://m.edsoo.ru/ffOcc6f8
IIpssMonMHENHOE paCcIPOCTPAHEHHUE CBETA B OJHOPOAHOU bubmmorexa [IOK
26 . 08.12.2024
cpene. Todyeunslif nctounuk ceera. Jlyd cera https://m.edsoo.ru/ff0cd350
OtpakeHue cBeTa. 3aKOHbI OTpaxkeHus ceera. [loctpoenue bubmuorexa [IOK
27 . 11.12.2024
N300pakeHUI B TUIOCKOM 3€pKaJie https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cera. [IonHOE BHYTpEHHEE OTPAKEHHUE. bubnmoreka [JOK
28 . 15.12.2024
[TpenenbHbIi Yyroi MOJHOTO BHYTPEHHET0 OTPAXKEHUS https://m.edsoo.ru/ff0cd7f6
JlaGopaTtopHnast pabota Ne5 «M3mepenune mokasarens bubmuorexa [IOK
29 18.12.2024
NPEIOMJICHHUS CTEKJIIa» https://m.edsoo.ru/ffOcd67a
Jlunzel. [Moctpoenne nzodpaxkenuit B muuze. Gopmyna bubnmoreka [JOK
30 . 22.12.2024
TOHKOH JIMH3EL. Y BEJIMUECHUE JINH3EI https://m.edsoo.ru/ffOcddle
31 Ha6opaTopHal;1 pabota Ne6 «MccnenoBanue CBOMCTB 95,12 2024
M300pakKeHUH B JIMH3AX)
32 Hucnepcus ceera. CiioxHBIN cocTaB O6enoro cseta. L[ser. 99.12.2024

Jlaboparopnas pabota Ne7 «Habmonenue nucnepcun
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CBECTa»

Wutepdepennus cera. Judpakuus cera.

bubmuoreka [JOK

12.01.202
33 JudpakumonHas pemérka 01.2025 https://m.edsoo.ru/ff0ced22
ITontepeunocTts cBeTOBBIX BOJIH. [lomsspusanus ceera bu6nnoreka [JOK
34 15.01.2025 https://m.edsoo.ru/ff0cf02e
35 Ontuyeckue MpuOOPHI U YCTPOWCTBA U YCIOBHS UX 19.01.2025
0€3011acCHOT0 MPUMEHEHUS
['paHuIBl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. bu6nnoreka [JOK
36 ) 22.01.2025
[TocTynaTel crieluaIbHOM TEOPHH OTHOCUTEIILHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe IJIEHHUE bubmmorexa LIOK
37 26.01.2025
BPEMEHH U COKPAILICHUE JTTHHBI https://m.edsoo.ru/ff0cfa4?2
DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOM YacTUIlbl. CBSI3b bubmuotexa [JOK
38 y 29.01.2025
MAacChl C SHEPIHEH U UMITYJILCOM. DHEPIHUs TOKOS https://m.edsoo.ru/ffOcfc68
KonTponbhas padbora Ne3 «Ontuka. OCHOBBI CrielIMaIbHON bub6mmorexa [IOK
39 2.02.2025
TEOPHUU OTHOCHTEIILHOCTI https://m.edsoo.ru/ffOcf6f0
bu6 OK
40 ®otonsl. Dopmyna [Inanka. DHeprust 1 UMITyJIbC POTOHA 05.02.2025 h;p:j;;;:iilm /ff0cfel6
41 OtkpsiTue 1 uccaenoBanue porordpdexra. OnbiTel A. I 09.02.2025 bubnuoreka [IOK
CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl pororddexra. YpaBHeHne DUHIITESHHA IS bubmuorexa [JOK
42 12.02.2025
doroaddexra. «Kpacuas rpanuna» Gotosddexra https://m.edsoo.ru/ff0d015e
43 I[alsﬂeHHe ceeta. Onerthl [1. H. Jlebenera. Xumuueckoe 16.02.2025 bubnmoreka [JOK
JIeWiCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckre yCTponCcTBa U MPAKTUIECKOE MPUMEHEHHE:
44 ¢dboToseMeHT, (HOTOIATUYUK, COTHEUHAs OaTapes, 19.02.2025
CBETOJNO
bu6 OK
45 Pemenue 3amay mo reme «i1eMEHTHI KBAHTOBOM OIITHKN 26.02.2025 nosmotexa I

https://m.edsoo.ru/ff0d0302
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Monuens atoma Tomcona. OnbiTel Pe3epdopna mo

bu6mmorekxa [IOK

46 paccesHmIo o-dactuil. [lanerapHas Moaelb aToMa 01.03.2025 https://m.edsoo.ru/ff0d091a
bu6nmoreka [JOK
47 [Toctynarer bopa 04.03.2025 https://m.edsoo.ru/ffodoafa
48 Nznydyenue u nornomeHrne GOTOHOB MPHU MEPEX0JIe aToMa 11.03.2025 bubmuotexa [JOK
C OJIHOTO YPOBHS SHEPTUH Ha APYroi. Bumbl criekTpoB https://m.edsoo.ru/ff0d0afa
BosiHoBbIE cBOMCTBa yacTull. Bosubl ae bpons.
49 KOpl‘IyCKyn}IpHO-BOHHOBOﬁuﬂyaHH3M.LE:HOII)-IT&IHHOC U 15.03.2025 bubamoreta LIOK
https://m.edsoo.ru/ff0d0ca8
BBIHY/ICHHOE U3Ty4YeHHE
OtkpeiTe paguoaktuBHocT. OnbIThl Pe3epdopaa mo
50 OIIPEAEICHUIO COCTaBa paJUOAKTUBHOIO U3IIyYCHUS. 18.03.2025 bubmmorexa [IOK
CgoiicTBa anbda-, Oeta-, raMMa-u3ay4deHus. Biusaue https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOCTH Ha )KHUBBIE OPraHU3MBI
OTkpbITHE TPOTOHA U HEUTpoHA. M30TONBI. ANba-
51 pacrfaﬂ. 3J‘Ie§TpOHHBII71 " l:Ir(l))SI/ITPOHHHﬁ 6eTa-pa<(:bHa;[. 25.03.2025 bubmorexa LIOK
https://m.edsoo.ru/ff0d1162
'amMmma-uznyyenue
DHeprusi CBSI3U HYKJIOHOB B siApe. SIIepHbIe peakiuu.
52 ﬂﬂegHLIﬁ peaKTO; Hpo6neM1I>[1p Hef)lfHIC)KTI/IBEI ’ 29.03.2025 bubamoreia LIOK
. ’ https://m.edsoo.ru/ff0d1356
HKOJIOTMYECKUE ACTIEKTHI SICPHOMN SHEPTeTUKU
DneMeHTapHbIe YacTHIBl. OTKPBITHE TTO3UTPOHA. MeTOoIbI
HAOJIIOJICHUST U PETHCTPAIH SJICMEHTAPHBIX YaCTHII. bubnmoreka [JOK
53 - . 01.04.2025
Kpyrasiii cton « @DyHaaMeHTalIbHbIE B3aUMOIECHCTBUSI. https://m.edsoo.ru/ff0d0e38
EnnncTBO Dmznueckoit KapTUHBI MUPaY
54 KonTponbHas padota Ne4 "SnepnHast pusuka" 05.04.2025
55 Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, TNIAHETHI, 08.04.2025

X BUIUMOC JBUKCHUC. ConneyHas cucTeMa
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56

Connue. ConHeyHasi akTUBHOCTb. MIcTOUHMK 3HEpruu
ComHita u 3BE31

12.04.2025

57

3BE3/IBI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI TTIABHOM
MOCJIeIOBATEIbHOCTH. BHYTpEeHHEE cTpOeHHE 3BE3I.
CoBpeMeHHBIC MPECTABICHUS O MMPOUCXOXKICHUN U
sposrrori CoJTHIIA U 3BE3

15.04.2025

58

Mneunsiit [Tyte — Hama ['anaktuka. [lonoxenue u
newxenne Conuua B ['anaktuke. ['anaktuku. Y€pHbie
JIBIPBI B siIpax rajlakTUK

19.04.2025

59

Bcenennas. Pasz6eranue ranaktuk. Teopus bonbiioro
B3pbIBA. PennKkTOBOE M3ilydeHue. MeraramakTuka

22.04.2025

60

HepemeHHHe Hp06HeMH ACTPOHOMUHU

26.04.2025

61

Htorosas koHTponbHas pabota Ne5 3a kypc pusuku 11
KJacca

29.04.2025

62

Ob6o6matomuit ypok. Ponb ¢pusuku u actpoHoMuu B
SKOHOMHYECKOM, TEXHOJIOTHUSCKOM, COITMAJIbHOM 1
TUYECKOH chepax NesaTeTbHOCTH YeT0OBeKa

03.05.2025

63

O6o06marommii ypok. Pois 1 MecTo GU3UKH 1 aCTPOHOMHH
B COBPEMEHHO! Hay4YHOHN KapTUHE MUpa

06.05.2025

64

O6o6maromuii ypok. Pons ¢pusndeckoii Teopuu B
(hopMHUpPOBaHHUH MPECTABICHUN O GU3HMUECKON KapTHHE
Mupa

10.05.2025

65

Ob6o06maromuii ypok. Mecto pu3nyeckoit KapTHHBI MHPa B
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
NpeCTaBICHU O TIPHPOIE

13.05.2025

66

PesepBHbIil ypok. MaruutHoe mosie. DjIeKTpoMarHuTHas
WHTYKIUS

17.05.2025




PezepBHblii ypok. Ontrka. OCHOBBI CIIEHHAIBHON TEOPUH

o7 OTHOCHUTEIBHOCTH L 20.05.2025
68 Pezepnblii ypok. KBantoBas ¢pusuka. DneMeHTHI 1 bubmuorexa [IOK
aACTPOHOMHMH U aCTPODUIUKU https://m.edsoo.ru/ff0d1784
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

» ®usnka, 10 knacc/ Mskumes I'.5., byxosue b.b., Corckuit H.H. mox pegakiueit
[MapdpenTneBoii H.A., Akunonepsoe obmiectso «M3narensctBo «lIpocsemenne»
» ®usmka, 11 kiace/ Mskumes I'.J1., bByxosues b.b., Yapyrua B.M. nion penakuueit

[Napdpentnesoit H.A., Akunonepnoe obmectso «M3narensctBo «lIpocsemienne»

METOAUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. Coopuuku 3anau: ®usuka. 3agaunuk. 10-11 ki.: IlocoOue nns o0meobpaszosar.
yupexaenuit / Peivkesua ATl — 8-e m3s.,

crepeoturn. — M.: llpoda, 2008. — 192 c.

2. lllaTtanos B.®., [leiiman B.M., Xaiit A.M.. OnopHbIe KOHCIIEKTHI 110 KHHEMATHKE U
nuHamuke. — M.: [IpocBemenue, 198

3. Kupuk JI.A. ®usnka. 10 knacc. Pa3HOypoBHEBBIE CaMOCTOSATENBHBIE M KOHTPOJIHHBIC
pabotel.— M: Unekca, 2017.

5. Mapon A.E., Mapon E.A.. ®uszukalO knacc. Junaktuueckue matepuaisl.- M.: [Ipoda,
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