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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEro OO0IIero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOro
npenvera «®@u3uka» B 00pa3oBaTeNbHBIX — opraHm3aiusax — Poccuiickori  Denepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copepxanue mporpaMMmbl Mo (PU3HMKE HaIpaBIeHO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3nKe Ha Oa30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke coOTBETCTBYET
tpeboBanusM PI'OC COO Kk miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHbIM
pe3ynpTaTaM OOyuYeHHUs, a TaKKe YYUTHIBAeT HEOOXOIMMOCTh pealM3alli MEKIPEeIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIE IEJIM M3yYeHUs (U3UKM Ha YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpEeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma o (puszMKe BKIIOYAET:

® [UIaHUpPYEMbIE PE3yNbTAaThl OCBOCHUA Kypca PU3MKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIEC PE3yIbTaThI MO roJIaM O0yUYeHUS;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay» 1Mo rogam oOyueHus.

®du3nka Kak HayKa 0 HauOoJiee 00INX 3aKOHAX MPUPOJIBI, BBICTYIAs B KAY€CTBE Y4€OHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHI 00 OKpyXarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuMHel, Ouonoruen, gusmdeckoir reorpadueit u acrpoHomuei. Mcnonp3oBaHue U aKTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Vizydyenue Gpu3nku BHOCUT OCHOBHOW BKJIaJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHBIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU Y4EOHBIX HCCIIeI0BaHUI.

B ocHOBY kypca (pu3HKH 17151 YPOBHS CpeTHEro O0IIero oOpa3oBaHMs MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEpPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCIoiIb30BaHUE TYMaHUTAPHOTO
noTeHImana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3KMKU C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO € IIHUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoesn »skonocusayuu peaqu3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
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TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIAeHHsI MPo0JIeM pallMOHAIBLHOTO MPUPOAOIIOIBE30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMHU Kypca (M3WKH Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
SBIISIOTCS (U3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHHS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O NPUPOJE, TPaHUIAaX MPUMEHUMOCTH TEOPHil, JJIsl OMHUCaHUs €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (PM3MKU peau3yeTcs MPekIe BCEro 3a CUET
OpraHHu3aIy IKCIEPUMEHTAIBHON NEesATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3MKM — 3TO HCIIOJIb30BAHHUE CHUCTEMBbI (POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (GU3NKEe OOBEAMHCHBI B OOIIMIA CITMCOK
YYEHHUECKUX MPAKTUYECKUX padoT. BrlaeneHne B ykazaHHOM IEpeyHE JIA0OPaTOPHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
mpolecca UCXo/Is U3 0COOCHHOCTEH TUTAaHUPOBaHUSI U OcHaleHus kabuneta gusuku. [Ipu aTom
o0ecrieynBaeTcsl OBJIAZCHHE OOYYAIONIMMHUCS YMEHHUSMH IPOBOJIUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W IIOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YyAENsSETCS PELICHUI0 Pacu€THBIX M KaueCTBEHHBIX 3an1ad. [Ipu aTom
JUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBISIFOTCS 33/1a4M C SIBHO 3a/IaHHON (PU3HUYECKON MOJIENbIO,
MO3BOJISIOIINE MPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OIHOTO pasjelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. [l KayeCTBEHHBIX 3ajjau MPHUOPUTETOM
ABIISIIOTCSL 3aJaHMs Ha OOBSICHEHHE MpOTeKaHWs (U3NYECKUX SBICHUM M MPOIECCOB B
OKpY’KaloIIe XKu3HHU, TpeOyronume BbIOOpa (DU3WYECKONW MOJENTH Il CUTYallud MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuambHO-TEXHHUYECKOMY
o0ecrieyeHHn0 y4yeOHOro mporecca 0a30BbIi ypOBEeHb Kypca ()M3MKM Ha YpPOBHE CPEIHErO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (hM3WKH WIN B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(GU3UKU T0JKHO OBITh HEOOX0AMMOE J1Tab0paTOpHOE 000PYIOBAHUE JIJIS BHIOJIHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3UKE YYEHHUECKHUX TMPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpanioHHOE 000py/I0BaHWEe (POPMUPYETCSI B COOTBETCTBUU C TPHUHITAIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHEeYMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpamMme Mo
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsI KCCIEIOBAaHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe 00opyAOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOOecrmeuuBaeTcss B pacyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE HU(POBBIX TaOOpaTOPHil.

OCHOBHBIMU 1IENISIMU U3Y4YeHUs GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HaydyHOMY H3YyYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® pa3BUTHE TMPEACTABIECHUH O HAaydyHOM METOJle¢ TMO3HaHuiA U (popMHupoBaHHE
UCCIIEIOBATEIBCKOTO OTHOILIEHHS K OKPY)KAIOILINM SIBIICHHSIM;
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(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;

dopmupoBaHrEe YMEHHI OOBSCHSTD SBJICHUS C UCIIOJIb30BaHUEM (DPU3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

¢dopmMHpoBaHUE TPEACTABICHUN O PO (PU3MKH Ui Pa3BUTHUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JlocTiokeHre 3TUX lened o0ecreyrBaeTcs PelIeHHeM CICAYIONIMX 3ajad B Ipolecce
M3YYCHUS Kypca (U3UKK Ha YPOBHE CPETHETO OOIIEero 0Opa3oBaHHUS:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 oOUIMX (PU3NUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PHU3HUKY, SIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

(dopMUpOBaHHE YMEHUN MPUMEHATh TEOPETUUYECKHE 3HAHUA i1 OOBSICHEHUS
busznyecKux SBJICHWM B TPUPOJE U JIA NPUHATHS NPAKTHUECKUX pELICHUH B
MOBCEHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pPEHICHHUS PA3NIUYHBIX 3a/ad C SBHO 3aJlaHHOW (u3HuecKoi
MOJIEIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CAMOCTOSTENIbHOE co3/aHue (HU3MUecKon
MOJIEIIN, aJICKBATHON YCIIOBHSM 3a]1a4H;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSAHMS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IIJIAaHUPOBAHUS U MPOBEACHUS (PU3HMUECKUX
HKCIEPUMEHTOB, aHajlu3a W  HUHTEpHIpeTanuu  HUHpOpMalMM,  ONpEIeNeHUs
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YyJIbTaTa;

CO3JJaHUE YCIIOBUH IS PAa3BUTHS YMEHHM IPOEKTHO-UCCIIEN0BATEIBCKONW, TBOPUYECKOU
JIeATEeTbHOCTH.

Ha wusyuenue ¢usuku (0a30BbI ypoBEHB) Ha YpPOBHE CpeIHEro oOIIero odpazoBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JellaeT BBHIOOp MpOBeleHHsS 1a00paTOpHBIX padoT U
OTIBITOB C YUETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yJaroIuXCsl.
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COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NMO3HaHUS OKpyKaromero mupa. Pois
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpuH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN JEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpelmHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE MpsMONIMHEIHOe NnBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEpEMEIICHUSI MaTePHUATbHOM TOYKH OT BPEMEHH.

CBoboaHoe majienne. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuuelinoe naBmxeHue. J[[BUkeHHe MarepuanibHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas CKopocTh. llepuon u
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHu4yeckue yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBH)KCHHE
CHapsJ0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHNUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

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

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO JIBM>KEHHUS C LI€JIbIO ONPEETICHUS] MTHOBEHHOW CKOPOCTH.

WccnenoBanne  COOTHOMICHHMSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MIOCJIEIOBATEIbHbIE PAaBHBIE IPOMEXKYTKM BpPEMEHM IMPH PABHOYCKOPEHHOM [JBHKEHHUH C
Ha4yaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyenue ABUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Manuies. IlepBoiit 3akoH HeroToHa. MHepuuanbHbIe CUCTEMBI
OTCYETa.
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Macca tema. Cuna. IlpuHnmn cynepno3unuu cuid. Bropoit 3akoH HerooTona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH Hpr0TOHA [17151 MatepraibHbIX TOYEK.
3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
IIPU JIBUKEHUM TEJa B XKUAKOCTU WM rase.
[ToctynarenpHo€e 1 BpallaTeabHOE ABMXKEHHUE a0COIIOTHO TBEPIOTO TEA.
MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. [lnedo cumnel. YcnoBus paBHOBecHs
TBEPJIOTO TENA.
TexHuueckue YCTpPOHCTBA M MPAKTUYECKOE NPUMEHEHHUE: MOJIIMIHUKY, JBUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.
Jlemoncmpayuu
SIBneHue nuepuuu.
CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.
Bropoii 3akon HeroTona.
U3zmepenue cui.
CroxxeHue Cuil.
3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariiH.
HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.
CpaBHeHuE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.
VYcnosus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
N3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.
HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.
HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPALEHUS.
Tema 3. 3akoHbl cCOXpaHeHUsn 8 MEXAHUKE
Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUEK. IMITyIbC CHITBI U
W3MEHEHNE UMITYJIbCca Teja. 3aKOH COXPAaHEHUS UMITyJIbca. PEakTHBHOE IBUJKEHUE.
Pabora cuibl. MOIIHOCTD CHIIBI.
Kunernyeckass sHeprusi mMarepuanbHOW TOYKU. Teopema 00 HM3MEHEHUHM KHHETHYECKOU
DHEPIHH.
[TorennmanbHas sHeprud. IloTeHnManbHas SHEPTUs yIPYro AeGOpMUPOBAHHOMN MPYKUHBI.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.
[ToreHunanbHble M HEMOTEHIMAbHbIE CUJbl. CBA3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.
VYrpyrue u Heynpyrue CTOIKHOBEHUS.
TexHu4eckne yCcTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOINEP, NMPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE IBHKEHUE.
[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
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W3ydyeHue aOCONMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBsI3M pabOTHI CHJIIBI ¢ M3MEHEHHMEM MEXaHWYECKOH »HEpPruu Tela Ha
[IpUMeEpE PacTSHKEHUsI pE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipHasi pu3uKa 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 000CHOBaHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHUS U B3aUMOJICHCTBUS YaCTHI]
BeliecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumdecTBo BemecTsa.
[TocrossHHast ABorazpo.

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

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEOpuu
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHYECKON SHepruu
TEIJIOBOTO JBMKeHMs dactun rasa. [llkama temneparyp KeneBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHne U30IPOILIECCOB: N30TepMa,
u30Xopa, n3odapa.

TexHu4eckue ycTpoucTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, [JOKa3bIBAIOLIME JHUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTENH U Ta30B.

Mozens OpOyHOBCKOTO JIBH)KEHUSI.

Mognens onsira IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYJISIPHOIO B3aUMOJICHCTBUSI.

Mogens, HILTIOCTPUPYIOIAas IPUPOTY IABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Ompenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpEHUH 0o0BhEMa
KOMHATBHI, IABJIICHUS M TEMIIEPATYPHI BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMHu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus olHOATOMHOTO
UJEAIBHOrO0 raza. Buael Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y I€TbHas
TEIUI0EMKOCTH BellecTBa. KonyecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anuabatHoM mporecce. IlepBblii 3axkoH TepMmoauHaMmukH. [Iprmenenue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompoleccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh mpoieccoB B MpUpoe.

Tennobie MamuHbL. [IpuHIMIG! 1eficTBUS TemToBbIX MamuH. [Ipeobpa3zoBanus sHEprUn B
TeryIoBeIX MammmHax. KoaddunueHT monesnoro nerctBus terioBo MamuHbl. [ukn Kapho u
ero Kod(hPuIMeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue ycTpoicTBa M MPAaKTUYECKOE IPUMEHEHHWE: JBUIAaTElIb BHYTPEHHEIO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHAUIIMOHED.
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Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM CXKaTOr0 BO3/yXa, HarpeBaHue >(upa B JATyHHOH TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHnne BHYTpeHHEH sHepruu (TemMrepaTyphl) Tella Ipy TeIuionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUs, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpezammnsie cocmosanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHUTEJIbHAS BJIAXKHOCTH BO31ayxa. HackleHHbId nap. Y aenpHast TEIioTa napooopa3oBaHusl.
3aBUCHUMOCTB TEMIIEpPATyphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannunueckue u aMmopHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpucrtamubl. CoBpeMeHHbIe MaTepuanbl. [lmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa H IPAKTUYICCKOC IPUMCHCHUC: TUIPOMCTPp MU IICUXPOMCETDP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MaTcpuraioB, B TOM YHUCIIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JaBJICHHUH.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITHNYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsoi

N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3yXa.

Pa3nes 4. DinekTpoamHaMuKa

Tema 1. dnexmpocmamuka

ONeKTpu3anusa TeJl. OJIEKTpUYECKUd 3apsan. JIBa Buaa dSIEKTPUUYECKUX 3apsI0B.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKN. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

BszaumoneiictBue 3apsmoB.  3akoH  Kymona. TodeuHelid  anekTpUyecKHM  3apsia.
Onektprueckoe mnojne. Hampskx€HHOCTh anekTpudeckoro mnois. [lpuHnun cynepno3unuu
ANEKTPUYECKUX MoJeH. JINHNKM HaNpsy)KEHHOCTHU AJIEKTPUYECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM ToJ1e. J{u3neKkTprudeckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCAaTOpa. JHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE D3JICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS dJIEKTPOMETPA.

B3anmopnencTre HadIeKTPU30BAHHBIX TEIL.
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DIIEKTPUUYECKOE TT0JIE 3apSKEHHBIX TEL.

[TpOoBOAHMKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

DneKTpocTaTH4ecKast 3allluTa.

JIM3IIeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOW@AW  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paziuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. MIcTOUHMKM TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOAHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DIIEKTPOABUKYILAs CHJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHask IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHas MPOBOAUMOCTh MOIYNPOBOJHUKOB.
CsoiicTBa p—Nn-niepexoaa. IlomynpoBoHUKOBbIE TPHUOOPHI.

ONeKTpUYecCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM M HECAMOCTOSTENbHBIN pa3pan. MomaHus.
ITna3zma.

TexHu4yeckne yCTPOWCTBA M TMPAKTHUYECKOE TPUMEHEHHE: aMIepMETp, BOJIBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP COMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

CMmeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3JAeKTpoABMKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOIUTOB.

HckpoBo# pasps ¥ IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenne  3IEKTPOABMKYIIEH CHIIBI  HCTOYHMKA TOKAa W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.
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Habmroienue snexkrpomnusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C Y4ETOM
COACPIKATCIIbHBIX MCKIIPEAMCTHBIX CBsI3ell C KypCaMu MaTEMaTuKu, 6I/IOJ'IOFI/II/I, XHUMHU,
reorpauu ¥ TEXHOJIOTHU.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: penieHHEe CUCTEMbl YpaBHEHHMM, JuHeWHas QyHKOus, mnapadoa,
runep6ona, ux rpaduku U CBOWCTBA, TPUTOHOMETpUUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAaHI'CHC, OCHOBHOC TPUI'OHOMCTPHUYCCKOC TOXACCTBO, BCKTOPbI H HUX IMPOCKIHMU HaA OCHU
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBWKEHHE B KHUBOW mpupoze, nuddysus, ocMoc, TEIIoo0MeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, JKUAKOCTEH W Ta30B, SJIEKTPUUYECKUE
CBOICTBa METAJJIOB, SJIEKTPOJIUTHYECKAS JUCCOLUAINS, TaTbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIB30BAaHUEM MEXaHU3MOB, YUET TPCHUS B
TEeXHHUKE, TOJIIUITHUKK, HCIOJIb30BAHME 3aKOHA COXpaHEHHUs WMITyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHAUITUOHEP, TEXHOJIOTHUU TMOJTYYCHHA COBPECMCHHBIX MAaTCPUAIOB, B TOM YHCJIC
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNpHUHTEp, 3JIEKTpOHArpeBarelbHble MPHOOPHI,
3IIEKTPOOCBETUTENIbHBIE TPHOOPHI, TabBAHUKA.

11 KJIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKUUSA

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE TOJe€.
Bekrop marauTHOM MHAYKUMU. [IpyHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHOM
uHayKuuu. KapTuHa aMHUi MarHUTHOW MHIYKIUU TOJISI IOCTOSTHHBIX MAarHUTOB.

MarauTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTWHa JSWHHMA MHAYKIMM MarHUTHOTO IIOJIS
JUIMHHOTO TIPSIMOTO ITPOBOJHHKA M 3aMKHYTOTO KOJBIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.

Cuna JlopeHma, €€ MoIynb M HampaplieHHE. J[BUKEHHE 3apsyKEHHOW 4YacTHIbl B
OJIHOPOJTHOM MarHuTHOM mojie. PaGora cumsr JlopeHiia.

SIBeHne DEKTpOMAarHUTHOM MHAYKUMHM. [IOTOK BeKTOpa MarHUTHOM HMHIYKLHH.
ONEeKTpOABMKYIIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHUTHON UHAyKuu dapanes.

BuxpeBoe ayekTpuueckoe Moje. DNEKTPOIABMXKYIIAas Cuila WHAYKIMU B IPOBOJHHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM IIOJIE.

IIpaBumno Jlenna.

NHAyKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIMH.
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DHeprusi MarHuTHOTO MOJIsl KATYHIIKHA C TOKOM.

DNIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIMYA MarHUTHOTO TIOJIA.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHOM WHIYKITUH.

[IpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne MarHuTHOTO TOJIs1 KaTYLIIKH C TOKOM.

Uccnenopanue neicTBUs MOCTOSHHOTO MarHuTa Ha paMKy € TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3nea S. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHbvle KO1e0anus

KonebarenbHas cucrema. CBoOOJgHBIE MexaHMueckue KojeOanusa. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, amrumrtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMYECKMX KosebGaHui. [IpeBpaleHue >Hepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJIEOAHUSI B HUJI€AJTLHOM
KoJIeOATeIbHOM  KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHMs SHEPTHH B HUJEabHOM KojeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYEeCKUEe KoeOaHusl.
Pe3onanc. BeiHyXI€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHMUs.

[lepemennblit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAUE€HUE CUJIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUUIECCKOW SHEPTHUH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AIEKTpodHepruu. KynpTypa ucCHoiab30BaHUsA
AJIEKTPO3HEPTUU B ITOBCETHEBHOM JKHU3HHU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeabHONH CUCTEMBI (MIPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUI.

HabGmronenue pe3onanca.
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CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcumiorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKAa U HAOpPsDKEHUS OT BPEMEHM) AJIs
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Monenb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl Tpy3a.

HccnenoBanue TMepeMeHHOr0 TOKa B IeNM U3 IOCIEIOBATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHuuyeckue BOJHBI, ycaoBHs pactipocTpanenus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BonHbL [lomepeunble W mpoaonbHble BONHBL HWHTepdepeHmus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS M3Iy4eHHUS SJEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B snekTpomarautHo#l BoiHe. CBOMCTBAa AIEKTPOMATrHUTHBIX
BOJIH: OTpaXCHHE, MpeJoMJICHHE, moysipu3anus, audpakmus, uaTepdepenuns. CKoOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHU. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKaroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuONpHUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue 1 paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmioienue orpaskeHus: U NpeioMIIeHHS] MEXaHUYECKHUX BOJIH.

Habmonienue nntepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOHM M 4YacTOTOH
Kosie0aHui.

HccnenoBaHnne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, TMpeIoMIICHHE,
noJsipu3aus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHEeHUE CBETa B OHOPOIHOMN cpefie.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne HM300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TMpEJIOMIJICHHUS CBeTa. AOCOJNIOTHBIM TOKa3aTesb
npenomiieHud. [lonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroja MOJHOTO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. ClnoxkHbIH coctaB 6eroro cera. L{Ber.
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CoOuparomiue u paccenBaroiue JHUH3bl. ToHkas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINUX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOM JIMH3bIL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBass onrtuka. HHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJII0IEHUST MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHON KapTUHE OT JIByX CHUH(pa3HBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. Judpakumonnas pemérka. YciaoBHe HaOMIOJCHHUS TJIaBHBIX
MaKCHUMYMOB IIPH [1aICHUY MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: OYKH, Jymna, (oToammnapar,
IIPOEKLIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTUKA, JUPpaKIUOHHAs
pEIIETKA, IOJIAPOUL.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTta. Onruuyeckue
npuOOopHI.

ITostHOE BHYTpEHHEE OoTpakeHHne. MoJiellb CBETOBOIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Habmonenne naTepdepeHnm crera.

HaGnronenue nugpakuuu cera.

HaGnronenue nucrnepcuu cBeTa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue crniekTpa ¢ MOMOIIBIO TU(PPAKIIUOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEILHOCTH
I'paHubl MPUMEHUMOCTH KJIACCHUYECKONM MeXaHWKH. [locTynarsl cnenuanbHOW TEopuu
OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMe, NPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIUHBI.
OHeprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYJILCOM PENSITUBUCTCKOMN YaCTULIBI. DHEPTHs MOKOSI.

Pa3zpnen 7. KBanToBas puszuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHsl U UMITYJIBC
¢dorona.
OtkpeiTue u wucciaenaoBanue (ororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dbotoaddekra. YpaBuenue DitHmreitHa 115 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.
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TexHUYeCcKHe YCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOd3IeMEHT, (POTOAATYUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.
CBeToquoI.

Conneunas 6arapest.
Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lnmanerapHas
mozenb atoMa. [locrynater bopa. Usnydenue u normomieHue GOTOHOB IpU MEPEXOAe aroma ¢
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl cnekTpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZIOpPOAA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaanu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3ITYYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOCHMS  sjpa. OtkpseiTHE
panuoaktuBHOCTH. OnbITH Pezepdopa o onpeseneHuio cocTaBa paaAMoaKTUBHOTO H3JIy4eHHs.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OtkpeiTue TpoTOHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOepra—lBaHeHKo.
3apsn siapa. MaccoBoe unciio siapa. M30tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA OeTa-pacnaa. ['aMma-usinyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.
DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol sipa.
Snepusle peakuuu. [lenenue u CUHTES sSIEp.
Snepubiii peaxktop. Tepmosnepublii cuHTe3. IlpoOremMbl M MEPCHEKTUBBI  SACPHON
SHEPTreTUKU. DKOJOTUYECKHE ACTIEKTHI SI€PHON SHEPTETUKH.
OneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.
Metozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHHYECKHE YCTPOHWCTBA W MPAKTHUYECKOE MPUMEHEHHUE: JO3UMETp, kamepa BuiibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMHUM M aCTPOPU3UKH
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Otanbel pa3BuTUs acTpoHomMuu. [lpukinagHoe W MUPOBO33PEHYECKOE 3HAUYCHHUE
ACTPOHOMHUH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKkue 3BE3bI, IIAHETH, KX BUIMUMOE ABHKCHUE.

CoiiHeuHas cucrema.

Counnine. ConneuyHas akTUBHOCTh. Mcrtounuk sHeprunm CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIC XapaKTePUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIM KJIAaCC — CBETUMOCTBbY». 3BE3[IbI
IJIaBHOW TOCIIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTBY» JJisg 3BE3] TJIABHOM
MocCJIeI0oBaTeIbHOCTH. BHyTpenHnee cTpoenue 3BE3A. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXO0XKACHUU 1 3BOJIOIMU CoJiHIIa U 3BE3/T. DTArbl )KU3HU 3BE3 /.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenne u aukenne Connua B ['amaktuke. Tunbl
ranakTuk. Pagnoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe u3nyyeHue.

Macmrabnas ctpykrypa Beenennoii. MertaranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O0o0maroniee NnOBTOPEHUE

Ponbp ¢u3Mku U acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIbHON U
ATUYECKON cdepax IesTeTbHOCTH YeJIOBEKa, pPOJb W MECTO (PU3UKH U aCTPOHOMHHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJb (U3NYECKOM Teopun B (OPMUPOBAHUU
MpeJICTaBICHNU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX MIPEICTABICHUI O IPUPOJIE.

Me:xnpeameTHblie CBA3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce OCymecTBIsSETCS € Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpaduu ¥ TEXHOJOTHH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAYYHOTO TMO3HAHUS:
SBJICHWE, HAy4yHbIH (akT, rumore3a, (U3MYEcKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
HKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUEe (YHKIIMH: CHHYC,
KOCHUHYC, TaHTEHC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI M WX
MPOEKIIMA HAa OCU KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC AJEMEHTAPHBIX (YHKIIWH,
MPU3HAKU TI0JI00US TPEYTOIBHUKOB, ONPEIEIICHNE TUIOIIA U TUIOCKUX QUryp U 00bEMa Tel.

buonocus: >nekTpudeckue SBICHUS B XKUBOW MPHUPOJE, KOlIeOAaTeNnbHBbIC IBIIKEHUS B
KUBOW TPHUPOJIC, ONTHUYECKUE SBJICHUS B JKUBOW MPUPOJE, NEUCTBHE paJUAlMM Ha >KUBBIC
OpTraHU3MBI.

Xumusi: cTpoeHHWE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

Teoepagpus: MarHUTHBIE TIONIOCA 3€MIIH, 3aJIe)KU MArHUTHBIX pya, (HOTOChEMKA 3eMHOM
MMOBEPXHOCTHU, NMPEJICKA3aHUE 3eMIIETPSICEHU.
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Texnonozus: NTUHUM DJIEKTPOIIEpenad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.
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INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHUKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «PHU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOINECTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3alid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBHOM e TeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOYdYalOMIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IOPUHATHE TPAAULMOHHBIX OOLIEUEJIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECaX T'PaXKTAaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3aly;

yYMEHHUE B3aWMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHHTaPHOH W BOJIOHTEPCKOH IEATEITLHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTb POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMIO M TPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMEBI M IIEHHOCTH, B TOM YHCIIE B IESTEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K PA3IUUHbIM cdepaM NpodecCHOHANbHON JEsATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymymien
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B O0OJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTMUECKOW KYJIBTYpbl, OCO3HAHHE IJ00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;
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IUIAaHUPOBAaHUE U OCYLIECTBICHHUE JIEHCTBMH B OKpY’Kalolled cpelle Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO PAa3BUTHSI YEJIOBEYECTBA;

pacuiMpeHre OmbITa JEeATeNbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN TI0 (pru3HuKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCE U3YUEHUS (PU3UKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO JESITEIbHOCTh MHUBHIyaIbHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

IMo3naBaTe/bHbIe YHUBepPCATbHbIE yueOHbIe AeiicTBUS
Bba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEeNIeNATh LENU AeATEIIbHOCTH, 3a/1aBaTh MapaMeTpPhbl U KPUTEPHU UX JOCTHKEHHS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JESTEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB LEISM,
OLIEHUBATh PUCKH MOCIEICTBUI EATETbHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIIJICHUE TIPU PEIICHNH KU3HEHHBIX TTPOOIIEM.

Ba3oBble nccienoBarTesbcKue IeiiCTBUS:

BIIQ/IETh HAYYHOW TEPMHHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HaAYyKH;

BJIAJIETh HAaBBIKAMH y4€OHO-HMCCIIEIOBATEIBCKONH M MPOEKTHON NEATENLHOCTH B 00JacTh
(GU3UKH, CIOCOOHOCTBHIO W TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METO/IOB PEIICHHS 33124
(bu3uUecKoro conepkaHus, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B MIO3HAHMS,

BJIAJCTh BHUJAMHU JEATEIBHOCTU MO TOJYYEHHIO HOBOTO 3HAHMs, €ro WHTEpIpeTaluy,
npeoOpa3oBaHUI0 W TMPUMEHEHHWIO B Pa3IMYHBIX Yy4YeOHBIX CHTyalHsX, B TOM YHCIE MpH
CO31aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUMoTe3y €€ pelleHHs, HaXOAWUTh AapryMEHThl Ul J0Ka3aTelbCTBA CBOUX YTBEPXKICHMIA,
3a71aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHATM3UPOBATh TIOJNIyYEHHBIE B XOJE pEIICHHWs 3aJadd pPe3yJbTaThl, KPUTHUYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (PopMyIHpPOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIBHOU AEATEIHHOCTH, B
TOM YHUCJIE IPU U3YYEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETb IIEPEHOCUTH 3HAHUS MO0 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHANbHBIE MTOAXOAbl U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33J]a4H, JOMyCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.
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PatGora ¢ undopmaunmeii:

BJIaACTb HABLBIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEpIpeTanrio HHPOPMALUHU PAa3IMYHBIX BUJIOB U (OPM IMPEIICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BaTh CpeACTBAa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJad C CO6JHOI[CHI/ICM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, THTHEHBI, pecypcocOepekeHusl, MPaBOBbIX U
STUYECKUX HOPM, HOPM UH(OPMALIMOHHON O€30MacCHOCTH;

co3/aBaTh TEKCThl (DU3UYECKOTO COACpXaHUs B pa3lIWyHbIX QopmaTax ¢ Yy4ETOM
Ha3HAueHUs WHPOPMALMKU W [EJIEBOM ayIAWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MMpEaACTaBJICHUA U BU3yaJIU3allluu.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATENIHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTEHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHSI C HCIOJB30BAHUEM SI3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOr'0 YJI€Ha KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH AEHCTBUH, pPaCIpelesiaTh POJU C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATH ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATH IUIaH PEUIeHHs] Pacu€THBIX M KayeCTBEHHBIX 3ajJad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacIMpsATh paMKH Y4€OHOTO IIPeAMETa Ha OCHOBE JIMUHBIX NTPEIOYTCHUH;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JSPYAUIMH B 00JacTH (PUBHKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:
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JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JICHCTBUN
Y MBICIIUTEIIbHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHU;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, TOHNMAsi CBOM HEJIOCTATKHU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B npornecce nocTrkeHMs JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI MPOTPAMMBI 10 (PU3UKE IS
YPOBHSI CPEIHET0 00Iero oopa3oBaHusl y OOYYAIOUIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOU SMOIIMOHAIBHOU c(hephl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMM, BKIIOYAIOIICH CTpEeMJICHHE K JOCTIKCHHMIO ILIENM U YCIeXy,
ONTUMHU3M, UHUIIHATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXXHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE NAPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTHh BBICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIOJTEMH, 3a00TUTHCS, TIPOSIBIISITE HHTEPEC U pa3perniaTh KOHMIUKTHL.

HPEAMETHBIE PE3YJIbTATHI

K xoniny oOyuenusi B 10 kJjacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JIEMOHCTPHUPOBATh Ha MPUMEPaAx pPoJib U MeCTO (HU3uKku B (POPMHUPOBAHHH COBPEMEHHOMN
HAay4YHOM KAapTUHBI MHUPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
JIeATETbHOCTH JIFOCH;

YYUTHIBATh TPAHUIIBl MPUMEHEHHUS H3yYEHHBIX (U3WYECKUX MOJIENe: MaTepuaibHas
TOYKa, WHEpPLUAIbHAsA CHUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, UACATbHBIA Ta3, MOACIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJN, TOUCUHBIH AIEKTPUUECKUHN 3apsi] NMPHU pelICHUU
dbuznyeckux 3a1ad;

pacnio3HaBaTh (U3MUECKHE SIBICHUS (TIPOIECChI) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYCCKON TEOpUM CTPOCHUS BEIIECTBA M AJICKTPOJWHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
IBUKEHHE 10 OKPYXHOCTH, WHEpIHUs, B3aumMmopeicTBue ten, auddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(oxJ1aXx/IeHNnN), TEMJIOBOE paBHOBECHE, MCMIApEHUEe, KOHIEH CAIUs, IIaBJIeHHEe, KPUCTAILIIN3aIus,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIICHUE AABICHUS ra3a MpU €ro HarpeBaHUM B 3aKPBHITOM
cocylie, CBA3b MEXAYy IapaMeTpaMu COCTOSHHMS Ta3a B H30IpOIEccax, 3JEKTPU3AlMs Tell,
B3aUMO/ICHCTBUE 3aPSI0B;
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OINKCBHIBATh MEXAaHUYECKOE JIBUIKEHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUjla, UMIIYJIbC Tejla, KMHETHUYECKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTb;, MpHU
ONKCAaHUM TPABWJIBHO TPAKTOBAaTh (PU3UUYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, WX
0003HaUeHMsI U €JUHULIbI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpyT'MMU BEJINYMHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BENWYHMHBL: JIABJICHUE Tasza, TeMIleparypa, CpenHss KUHETHYEeCKas DSHEprus
XA0THYECKOT0 JBWD)KEHHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHAasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHsS 3Heprus, padora rasa, KodQQUIMEHT IMOJE3HOro NEHCTBUS TEIUIOBOIO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTH (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYHMHY C APYTUMH BEIUUMHAM;

OIUCBIBATh MU3YYEHHBIE 3JEKTPUYECKHUE CBOMCTBA BELIECTBA U DJICKTPUYECKHE SIBICHUS
(mpouiecchl), UCHONB3YST (PU3NYECKUE BEIMYUHBL AJEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HAnpspKEHHOCTh  TIOJIS, MOTEHLMAJ, PAa3sHOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYUH, UX O0003HAu€HUs M EAMHUIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUUHAMU;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SIBICHUS, MCIONB3yS (DU3MUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotreHus, |, |l u Ill 3akonsr HbroTOHa, 3aK0oH coxXpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPAHEHUsI MUMITYJIbCa, MPUHIMUIT CYNEPIO3UILMU CHJI, TPUHLIUI
paBHOIIPaBUsI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpEeIHENH KUHETUYECKOW HHEPruH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMmIepaTypoil, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOrO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHULIbl, 00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3IuyaTh yCIOBHUS MX O€30MMaCHOTO UCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (PU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTOJIb30BAaHUEM TPSMBIX M KOCBEHHBIX HW3MEpPEHUH, Mpu 3TOM  (HOPMYIHPOBATH
npobnemMy/3ajady W TUMOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILIECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUYECKUX BEJIWYMH, INPH ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUsT M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPENIHOCTEN U3MEPEHUN;

HCCIIEIOBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMH BEIMYMHAMU C HCIHOJB30BaHUEM
OpSAMBIX HW3MEPEHUH, IMpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yJIbTaThl
MOJYYEHHOHM 3aBUCUMOCTH (DPU3MYECKHX BEIMYHMH B BHUJE TaOiMIl U IpadUKOB, JIeNaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIEI0BaHNUS;

cobuoiaTh NpaBuia O€30MacCHOro TpyAa NpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MUCCIENIOBATEICKOM UM TMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIaOOPaTOPHOTO 000PYIOBAHUS;

pewmatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENBI0, HCIOJNIb3Ys
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BIOMPATh (PU3MUECKYIO
MOJIeNIb, BBIACNATh (PU3NUYECKHE BEIUYMHBI M (POPMYIbI, HEOOXOAMMbIE Ui €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAILHOCTH MOJyYECHHOTO 3HaUCHHsI (PU3UYECKON BEIMUMHBI,
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peliaTh KayeCcTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUHMBYIO LIEMOUKY
paccyXKIeHU C ONIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3MUYECKUE SIBIICHHUS,;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM Ui TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH U TPEICTaBICHHUS y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(QOpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(pOpMaIIHIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKUE 3HAHMUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpY KaloLel cpee;

paboTatk B TpyIIIe C BHITOIHEHUEM PA3TUYHBIX COIUABHBIX POJIEH, MITAaHUPOBATh paboTy
TPYONbl, palMOHAIbHO pacmpelnessiTh OOS3aHHOCTH W IUJIAHUPOBATh JEATENBHOCTh B
HECTaHJAPTHBIX CUTYAlIUsIX, aIeKBAaTHO OLICHMBATh BKJIAJ] KaXKJIOTO M3 yYAaCTHHKOB TPYIIIHI B
pelIeHrne paccMaTpUBAaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEpaxX poiib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITeTbHOCTH JIFO/ICH, IEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KaPTUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
NIEKTPUYECKUI 3apsifl, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SJCpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTI'O Si/Jpa MIPH pelieHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SIBIEHUs (MIPoLecChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKLINS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM M JABIDKYIIMHCA 3apsij,
AJIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dorornekrpudeckuit 3¢pdext (poroaddekr), CBeToBOE AaBleHUE, BOSHUKHOBEHHE TMHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAs PallOaKTUBHOCTD;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIE, ONTHUYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHBIE SBJIECHUS (IIPOIIECCHI),
UCTIONB3Yys (U3UYECKHE BEIMYMHBL: AJIEKTPUUECKUIM 3apsja, cuia TOKa, JIIEKTPUUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIIas CUIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTH
KaTyIIKH, SHEPrHs AJIEKTPUUYECKOr0 M MAarHUTHOTO MOJeH, MepHoJ M 4YacToTa KojeOaHWil B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIIECCe TAPMOHUYECKUX DJIEKTPOMArHUTHBIX
KoneOaHui, (OKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIONb3YEMbIX BEJIWYMH, MX OOO3HAYEHHS M €IWHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYMHAMU;

ONHKCHIBATh M3YYECHHBIC KBAHTOBBIC SIBICHUS W TPOLIECCHI, HUCMONb3YSA (PHU3HNUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus u
UMIyasC (OTOHA, MEpPUOJ ToJypacmajna, SHEPrus CBSI3U AaTOMHBIX SJA€p, MPU ONHUCAHUU
NPaBUWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OOO3HAUYeHUS U
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€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE NAaHHYIO (DHU3HUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHNE (PU3UUECKON BEITMYMHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpuHIUNBL:  3akoH OMa, 3aKOHBI IOCIIEAOBATENIPHOTO W NAapaJJIeIbHOTO  COCTUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
MNPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPaKEHUS CBETa, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoTodddeKrTa, 3aKOH COXPAHEHHS] SHEPTHH, 3aKOH
COXpaHEHHMsI HMMYJIbCa, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcIa, MOCTyJaThl bopa, 3aKOH paJMOaKTUBHOTO pacrnajaa, IpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTeMaTU4YeCKO€ BBIPAXKEHHE U YCJIOBUA (TpaHMIIbI,
o0acTu) IpUMEHUMOCTH;

OTIpeNeNIATh HAIpaBJICHUE BEKTOpPA MHAYKIWHA MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pPKajioM, TOHKOW JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCTIOJIb30BAaHUEM  TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO 000PYAOBAaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIEI0OBaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MUCIIOJIb30BAaHUEM MPSIMbIX U3MEPEHUN:
IIPA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yNbTAThl MOJNYYEHHOH 3aBHCUMOCTH
¢u3nveckux BEIWMYMH B BHAEC TaOmMI W TpaduKOB, [enaTe BBIBOABI IO pe3yibTaTam
UCCIIE/IOBaHMS;

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpH TMPOBEJCHUM HCCIENIOBaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM W TMPOEKTHOW JEATENBHOCTH C
UCTIOJIF30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pewmiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢du3nyeckre 3aKOHbBI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BBIOUPATh (PU3HUECKYIO
MOJIENTb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIBI, HEOOXOAMMEIC IS €€ pEelIeHHS,
TIPOBOJIUTH PACUYETHI U OIIEHUBATh PEATbHOCTH IMOyYSHHOTO 3HAYCHUS (PH3UUECKOM BETTHUMHBI;

pelaTh KayecTBEHHBIE 33/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXIeHUI ¢ ONOpPOi Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCTIONIB30BaTh TPH PEUICHHH YYEeOHBIX 3a7ad  COBpPEMEHHblE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTABICHUS Yy4eOHOH W
HAYYHO-TIOMYJISIPHOH HMH(OpMAIMM, MOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBATh MOJTy4yaeMylo HH(POPMALUIO;

OOBSICHATH IPUHIIUITBI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOICTB, pa3InvaTh
yCIIOBUS UX 0€30MacHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUYECKUE 3HAHUA 10 (U3UKE B TIOBCEAHEBHOW IKU3HU IS
obecrieueHnst 0€30MMaCHOCTH TIPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXpPaHEHHs 3I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;
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paboTaTh B IpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COLUATIBHBIX POJIeH, IUIAHUPOBATh PaboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsIX, aJleKBaTHO OLIEHUBATHh BKJIAJ KaXKJIOTO M3 YYaCTHUKOB TI'PYIIIBI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bubmunorexa [JOK
1.1 ) 2
W3HUKa U METOJIbl HAYYHOTO TIO3HAHHUS 0 0 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K
AHeMatia > 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Hurammica 0 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUs B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo0.ru/7f41bf72
Hroro mo pazueny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1 0
OCHOBEI TEPMOAHHAMIKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 0 0 bubnnorexka [JOK

®a3oBbIC Nepexoabl

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
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HUroro no pazgeny 24
Pasnen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK

- eKTpOCTaTIK 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUYECKU TOK. TOKH B 12 bubnuorexa [JOK

' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne n/m Kontpoabubie  IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTtHoe noje. IeKTpoOMarHuTHast bubnunoreka [JOK
1.1 11 1 3
WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paszpnen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 0 1 bubnnorexa [HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 5 1 0 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 0 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI crIEIIMATBHON TEOPUHU 4 1 0 bubnmnorexa [JOK
' OTHOCHUTEBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmoreka [IOK
4.1 7
DJIeMEHTHI KBAHTOBOW ONTUKH 6 0 0 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
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4.2 Crpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmoreia LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIAIOIIEE IOBTOPEHUE
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

ﬂ,OKYMeHT nognuncaH 3HEKTpOHHOl\;I noanuncblo.



,D,OKYMeHT nognuncaH 3HEKTpOHHOl\;I noanuncblo.

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KounyecTBo 4yacoB Jara JIeKTPOHHBbIE U(PPOBHIE
- Tema ypoka Kourpoabnsie IIpakruueckue oOpa3oBaTe/ibHbIE
n/n Bceero H3yYeHUs
padoThI padoTshI pecypcel
®dusuka — HayKa 0 pUpoe.
1 Hayuneie MeT(})’;BI HO?I,)H;)HI/?;I 1 0 0 bubmmorexa LIOK
05.09.2023  https://m.edsoo.ru/ff0c32e2

OKpY>KaroIlero Mupa
Ponb 1 mecTo usuku B

5 (hopMUPOBaHHH COBPEMEHHOM 1 0 0 bubnnoreka [JOK
HAYYHOU KapTHHBI MHUpa, B 07.09.2023  https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON JAESITebHOCTU JTIOACH
MexaHnn4eckoe JBHKEHUE.

3 OTHOCHUTENIBHOCTH MEXaHUYECKOTO 1 0 0 bubmuorexa [JOK
nekenus. [lepemernenue, 12.09.2023 @ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE npssMonnHERHOE 1 0 0 bubnnorexka [JOK
JBVKECHHE 14.09.2023 = https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPAMOJIMHEHHOE 1 0 0 bubnuoreka [IOK
JBVKECHHE 19.09.2023  https://m.edsoo.ru/ff0c372e

6 CBoboaHoe najeHue. Y CKopeHue 1 0 0 bubnunorexa [JOK
CBOOOIHOTO MaeHUS 21.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHHUE.

7 JIEI/DKeHHe MaTepraanoﬁ TOYKH TI0 1 0 0 Bubmiorexa LIOK

26.09.2023  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH

8 [IpyHIMIT OTHOCUTEIBHOCTH 1 0 0 bubnnorexa [JOK

lanunes. MHepimanbHbIe CHCTEMBI 28.09.2023  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
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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orcuera. [lepseii 3akoH HeroTOHA

Macca tena. Cuna. [Ipuniun

bu6mmoreka [IOK

o CYTICPIIOSHIIH CHIL. BTOpOHfaKOH 03.10.2023 = https://m.edsoo.ru/ff0c3be8
HeroTtona ns MmaTepuanbHON TOYKU

10 Tpernii 3akoH HproTOHA 1U11 bubmumoreka [IOK
MaTepHaIbHBIX TOUEK 05.10.2023 = https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsaroteHus. Cuia

11 TSKECTH. He;l))Basl KOCMHYECKast Bubmiorexa LIOK

10.10.2023 = https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena 12.10.2023 = https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koadpduument

13 TpeHus. Cuiia COnpOTUBIICHUS TIPU bubnnoreka [JOK
JIBUKCHUU TEJIA B AKUAIKOCTA WU 17.10.2023  https://m.edsoo.ru/ffOc3f76
rase
[ToctynaTenbHoe U BpalaTeabHOE

14 JIBUKEHHE a0COTIOTHO TBEPAOTO bu6mmoreka [JOK
Tena. MomeHT cuibl. [1lnedo cuiibl. 19.10.2023  https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBECUs: TBEPIOTO Tela
NMnynsc MmaTepualbHOM TOYKH,

15 CHUCTEMbI MaTEPUAIbHBIX TOUEK. bubnuotexa [JOK
Wmmynbse cuitbl. 3aKOH COXpaHEHHSI 24.10.2023  https://m.edsoo.ru/ff0c43d6
UMITyNbCa. PeakTHBHOE JIBIKEHUE
Pa6ota u MOITHOCTD CHITBI.

16 Kunernueckast sneprus bubnnorexka [JOK
MaTepuaabHOW ToUKkH. Teopema 00 26.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKO SHepruun

17 [ToTenunanbHas 3HEPTHUs. bubnnorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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[ToTeHunanpHas 3HEPIUst ynpyro
neGopMUPOBaHHON PYKUHBIL.
[ToreHumanpHas 3Heprus Teina
BOJIM3U MOBEPXHOCTH 3eMIIU

07.11.2023

https://m.edsoo.ru/ff0c461a

18

IToTenumanpHas SHEPTHUsL.
[ToTenumanpHas SHEPIUs yupyro
neGopMUPOBaHHON NIPYKUHBIL.
[ToreHmanpHas 3Heprus Teyna
BOJIN3M IOBEPXHOCTH 3eMIIU

07.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

19

ITorennuanabHbBIE U
HeIoTeHIMaIbHbIE CHIIBI. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
M3MEHEHHEM MEXaHHYEeCKOM
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpAaHEHUS MEXaHUYECKOUN YHEPTUH

09.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

20

JlaboparopHnast pabota
«HccnenoBanue cBsizu pabOTHI CHITBI
C U3BMEHEHUEM MEXAHUYECKOU
SHEPTUHU TeJla Ha IpUMepe
pacTsKEHUs PE3UHOBOTO KIyTa)

14.11.2023

21

KonTponbhas padbota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE

16.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

22

23

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Audpdysus

Xapakrep IBUKECHUS U

21.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0c4dc?



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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B3aMOJCUCTBHS YAaCTUI] BEIIECTBA.
Mogaenu cTpoeHus ra3os,
YKUJIKOCTEN U TBEPIBIX TEIl

23.11.2023

24

25

Macca monekyn. KonnyectBo
Bemtectra. [locTostHuas ABoraapo

TenmoBoe paBHOBECHUCE.

Temneparypa u e€ uamepeHue.
[lIxana remneparyp Llenbcus

28.11.2023

30.11.2023

26

Uneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

05.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

27

AOcomroTHas TeMIepaTypa Kak Mepa
CpeIHEW KUHETUYECKON SJHEPTUU
JBH>)KEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeipona

07.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

28

29

30

3axon JlanpToHa. ['a30BbIE 3aKOHBI

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
MEXy napaMeTpaMH COCTOSTHHS
pa3pexeHHOTo ra3a

W3onpoueccs! B U1€aIbHOM Ira3e U
uXx rpauueckoe MpeacTaBIeHUe

12.12.2023

14.12.2023

19.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

31

BnyTtpenHss sneprus
TEPMOJUHAMUYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHHS.
KonugecTBo TemioTs 1 pabora.
BHyTpeHHs4 sHEprus
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a

21.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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32 Buasl Teronepenauu bubmiorexa LIOK
26.12.2023  https://m.edsoo.ru/ffOc5c36
VY nenbHas TEMI0EMKOCTh BEIIECTRA.

33 KonnuectBo T€MIoTH NpH bubmuorexa [JOK
Terionepeaaye. AauadaTHbIin 28.12.2023 = https://m.edsoo.ru/ff0c5c36
rpoiiecc

34 [TepBblii 3aKOH TEPMOAMHAMUKHI U bubmuorexa [JOK
€ro MpUMEHEHHE K M30IpoIieccam 11.01.2024  https://m.edsoo.ru/ffOc5efc
HeoOpaTumocTs Tipo1ieccoB B

35 HpI/Ip(I:))L[e. Bropoit I;aII:OH Bubnuorexa LIOK

16.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKH

36 [Tpunun nevicreus u KT/ bu6mmoreka [IOK
TEIJIOBOM MAIllUHBI 18.01.2024  https://m.edsoo.ru/ff0c600a

37 Huxn Kapno u ero KITJ1 93.01.2024

38 DKOJIOTHYECKHUE TPOOIEMBI
TETUIO3HEPTETUKH 25.01.2024
O6o0maromuii ypok

39 <<M0JII:KynlslllpHaZp ¢usnka. OCHOBBI bubnuorexa LIOK

30.01.2024  https://m.edsoo.ru/ff0c6938
TEPMOTUTHAMUKI
KoHTtponbHas paboTa 1mo tem
40 <<1\(:[0JIIZD(I)(}/JI$IPH§$I6(1())I/I3HK(:1. (e)CfIOBBI Bubmiorexa LIOK
01.02.2024  https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI»

41 [TapooGpazoBaHue U KOHACHCAIHS. bubmuoreka [IOK
Vcnapenue u KumneHue 06.02.2024  https://m.edsoo.ru/ff0c63b6
AOCOIIOTHASI U OTHOCUTEIIbHAS

42 BJIAKHOCTh BO3/1yXa. HachleHHbIH bubmorexa HOK

08.02.2024  https://m.edsoo.ru/ff0c64d8

nap



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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TBépaoe Teno. Kpucramimueckue u
amopQHbIe Tena. AHU3OTPOIHS

bubmuoreka [JOK

43 CBOHCTB KpHeTanton. Kitaiie 13.02.2024  https://m.edsoo.ru/ffOc65f0
Kkpuctauibl. COBpeMEHHbIE
MaTepUalIbl
[InaBnenue U KpucTaIM3aIysl.
44 Y nenwHas TGHJIIZ)Ta HJIaBJIeII;II/ISI. bubmorexa LIOK
15.02.2024  https://m.edsoo.ru/ff0c6708
CyOmumarust
45 YpaBHEHHE TEIJIOBOTO OamaHca bubmorexa LIOK
20.02.2024  https://m.edsoo.ru/ff0c6820
OnekTpusanus Tea. DIeKTPUICCKUN
46 3ap;1L[.pI[BaL113HL[a aneKTpI/IzIZ:CKHX bubmmorexa [IOK
22.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsa0B
[IpoBOHUKY, TUITECKTPUKU U
47 H(I))J'IyH;lOBO,I[HIfKI/I. 3aK(I:H bubmorexa HOK
27.02.2024  https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs AJIEKTPUUECKOTO 3apsiaa
B3anmoneiicTBue 3apsioB. 3akoH
48 KYJIOHafITOIIe‘-IHI)II\/'I I;HJ;KTquGCKHﬁ Brbmiorexa LIOK
29.02.2024 = https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsk€HHOCTD 3JIEKTPHYECKOTO
49 nosist. [IpuHIMn cynepno3unuu bubnnorexka [JOK
AJIEKTPUUYECKUX TOJIeH. JInHuM 05.03.2024  https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa cui1 3J1eKTpoCcTaTHIEeCKOro
50 oJs. HOTCHI_[I/IaJ'I.pPaSHOCTL bubmorexa HOK
07.03.2024  https://m.edsoo.ru/ff0c6f00
MTOTEHITHAIOB
51 IIpoBOHMKY U AUDIIEKTPUKU B bub6nuorexa [IOK
3JIEKTPOCTATUYECKOM TIOJIE. 12.03.2024  https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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52

I[I/IBJIGKTpI/I‘ICCKaSI MMPOHUITACMOCTDb

DnekTpoéMKkocTh. KoHniencatop

14.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

53

DNEeKTPOEMKOCTD IMIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOT0 KOHAEHCAaTopa

19.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

54

55

56

57

58

59

Jlaboparopuas pabota "U3mepenune
ANEKTPOEMKOCTH KOHJIeHcaTopa"

[TpuHIMN NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITUPOBAIILHOTO
amrmapara, CTpyiHHOTo IIpuHTepa.
DneKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHHE AIEKTPONpuOOpPOB

DIEeKTPUYECKHUM TOK, YCIIOBUS €TO
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnienue. 3akon Oma Jist
y4acTKa Ienu

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIIaHHOE COETMHEHUE
poBOAHUKOB. JIabopaTtopHas
pabora «3yyeHue cmernmanHoro
COCIMHEHUS PE3UCTOPOB)

PaGora u momtHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenma

3akoH OMa 1t MOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKON LIETIH.

21.03.2024

02.04.2024

04.04.2024

09.04.2024

11.04.2024

16.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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Kopotkoe 3aMbIkanue.
Jlaboparopuas pabota «3mepenue
OJIC ncToyHMKa TOKA U €T0
BHYTPEHHETO COIPOTHBIICHUS

DnEeKTpOHHAs IPOBOJAUMOCTD
TBEPJIBIX METAJJIOB. 3aBUCUMOCTD

60 COMPOTHUBIICHUS METAJIJIOB OT 18.04.2024
temrieparypbl. CBEpXIPOBOIUMOCTh

61 DIEeKTPUYECKHI TOK B BaKyyMe.

CBoIiCTBA JIEKTPOHHBIX MTYYKOB 23.04.2024
[TonynpoBoIHUKH, UX COOCTBEHHAs

62 Y IPUMECHAsi TPOBOAUMOCTD. bubnmnoreka [JOK
CaoiicTBa p—N-miepexoa. 25.04.2024 = https://m.edsoo.ru/ffOc84ae
[TonynpoBoIHUKOBEIE TPUOOPHI
DIEeKTpUYECKHI TOK B pacTBOpax U

63 pacrmiiaBax 3JIeKTPOJIUTOB. bubnnorexa [JOK
DNEeKTPOTUTHYECKAS TUCCOIHAITHS. 30.04.2024  https://m.edsoo.ru/ff0c82ba
OneKTponan3
DNeKTPpUYECKHUI TOK B ra3ax.

64 CamocTosTebHbIN U bubmuorexa [JOK
HECaMOCTOSTEIbHBINH Pa3psill. 02.05.2024  https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnexTpuueckue nprudopsl U

65 YCTPOMCTBA U X MPAKTHYECKOE bubnuotexa [JOK
npuMeHenue. [IpaBuna TeXHUKH 07.05.2024  https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

66 O6o0maromuii ypok bubnmuotexa [JOK
«DNEKTPOIUHAMHKAY 14.05.2024  https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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KonrponsHas pabora o teme

67 «Quekrpocratuka. [TocTosHHBIM 1 bubmumoreka [IOK
ANEKTPUIECKHi TOK. TokH B 16.05.2024  https://m.edsoo.ru/ffOc8a8a
Pa3IUYHbIX CPEaax»

P BHBII K. KoHTponbsHas
68 p:;f)lia 1o TZBI(; e 1 Bu6mnorexa LIOK
21.05.2024  https://m.edsoo.ru/ff0c8c56
"DnexkTpoauHaMuka"

69 PezepBHblit ypok. O600maronuii 1 bubnuoreka [IOK

ypok 1o Temam 10 kiacca 23.05.2024  https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I10 69

I[TPOT'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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11 KJIACC
No KounyecTBo 4yacoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie IIpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero U3YYeHUs
padoThI padoThI pecypchl
ITocTossHHBIC MATHUTHI U UX

1 B3auMOJIeHcTBHE. MarHUTHOE IIOJIE. 1 0 0 bu6mmoreka [IOK
BekTop MarHUTHOM MHIYKIIUH. 01.09.2023  https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHON MHAYKLIUU
MarsuTHoOe 1oJie TPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 0 0 bu6mmoreka [IOK
B3auMoeiicTBrE IPOBOIHUKOB C 04.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopnas pabora «M3ydueHue

3 MaFHII/:THOI;O noﬂﬂ KaTYHIKI/Iy: 1 0 1 Brbmiorexa LIOK

08.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MAarHUTHOTO TOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 0 1 bubnuoteka [JOK
«MccneqoBanue necTBus 11.09.2023  https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBHKYIYIOCS 3apSIKEHHYIO 1 0 0 bubnnorexka [HOK
yactuny. Cuna Jlopenna. Pabora 15.09.2023 = https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DNeKTPOMAarHUTHAS WHTYKITHSL. 1 0 0
[ToTok BekTOpa MarHUTHOM 18.09.2023



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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unaykuuu. DJ1C unaykuun. 3akoH
AJIEKTPOMATHUTHOW WHYKITHH
®Dapanes

10

11

12

JlaGopaTtopHnas pabota
«HccnenoBanue SBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH

NHnykTuBHOCTD. SIBIIeHUE
camonHykuuu. J1C
CaMOMHYKLMH. DHEprus
MarHUTHOTI'O TOJISl KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: TOCTOSHHBIE
MAarHMThl, 3JIEKTPOMATrHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIITMOHHAS TIeYh

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VHTYKIIUS

KonTponsHas paboTa 1o reme
«MaraurtHoe 1oie.
DeKTpOMarHUTHAsE MHTYKIIUS

CB00OOIHBIE MEXAHUYECKHE
konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHUYECKHUX KOIeOaHUH.
[IpeBpaienue suepruu

22.09.2023

25.09.2023

29.09.2023

02.10.2023

06.10.2023

09.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
neproa MajbIX KOJIeOaHH rpy3a
Ha HUTH OT JUTMHBI HUTH U MaCcChI
rpy3a»

13.10.2023

14

KonebarenbHblil KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

16.10.2023

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

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeTIbHOM KOHTYpE

20.10.2023

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

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusX. BeIHYXIeHHBIE
MeXaHUYeCKue KosueOaHusl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

23.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chb86

17

[IepeMeHHBIH TOK.
CuHycouanbHbIN epeMeHHbIN
TOK. MOIIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA ¥ HAIIPSKEHUS

27.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchd34

18

19

Tpanrcdopmarop. [IponssoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE

10.11.2023

bu6mmoreka [JOK



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

ﬂOKYMeHTHOAﬂMcaH3HEKTpOHHOﬁﬂOAﬂMCbD.

MIPUMEHEHUE IEKTPUIECKOTO
3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIiepeaay

13.11.2023

https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUHU.
KynbTypa ncnosb3zoBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
JKU3HU

17.11.2023

21

MexaHuueckue BOJIHBI, YCIOBUS
pacnpocrtpanenus. [lepuog.
CxopocTb pacnpocTpaHEHUs U
JUIMHa BOJIHBL. 1lonepeunsie n
IIPOJIOJIbHBIE BOJIHbI

20.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

23

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricora Tona. TemOp 3ByKka
DJeKTpOMarHUTHBIE BOJHBI, UX

CBOMCTBA U cKOpoCTh. [Ikaia
3JIEKTPOMArHUTHBIX BOJIH

24.11.2023

27.11.2023

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIUIIBI paANOCBA3U U
teneBueHus. Pa3zButue cpencts
cBs13U. Pagunosnokamnus

01.12.2023

25

26

27

Kontponbnas padota «Konebanus
Y BOJIHBD»

[IpssMonMHENHOE pacpOCTpPaHEHHE
CBETa B OJJHOPOJIHOM cpere.
Toueunslii ICTOYHUK cBeTa. JIyd

CBCTa

OtpaxxeHue cBeTa. 3aKOHbI

04.12.2023

08.12.2023

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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orpaxenus ceeta. [locrpoeHue 11.12.2023  https://m.edsoo.ru/ffOcd4e0
n300pakeHMii B TUIOCKOM 3epKajie
[Ipenomnenue ceeta. [TonHoe

28 BHYTPEHHEE OTPAKECHHUE. bubmuorexa [JOK
[IpenenbHbIN yroi moJHOTOo 15.12.2023  https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKECHUS

29 JlaGopaTtopHas paborta «3mepeHue bubmuorexa [JOK
1oKazareJs MPEIOMIICHHS CTEKIIA 18.12.2023 @ https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue nzodpaxenuit

30 B JIMH3E. CI)orT)f/[yna TOHKOﬁpJII/IHSLI. Bubmiorexa LIOK

22.12.2023  https://m.edsoo.ru/ffOcddle

YBenuueHue JIUH3bI
JlaGopaTtopHnast pabota

31 «I/IccneILOBa}iHe CBOWCTB 95 12 2023
M300paKCHUH B JIMH3AX
Hucnepcus cBera. CiioxxHbINA COCTaB

32 6enoro csera. L{Bet. JTabopaTopHas
pabora «HabmrogeHnue aucnepcun 29.12.2023
CBETa»

33 Wntepdepenuus ceta. Audpaxius bubnuoreka [IOK
csera. [ludpakunonHas penérka 12.01.2024  https://m.edsoo.ru/ffOced22

34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
[Monsipuzanus cBera 15.01.2024  https://m.edsoo.ru/ffOcf02e
OnTuueckue npudopsl U

35 YCTPOMCTBA U yCIOBHUS X 19.01.2024
0€30MacHOro NPUMEHEHUS
['panu1bl MPUMEHUMOCTH

36 KJI'zaCCHl'I-IeCKI())fI ;exaH?/Iin. bubmorexa HOK

22.01.2024  https://m.edsoo.ru/ffOcf862

[ToctynaTel cnenuaibHON TEOPHUHN



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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OTHOCHTEIILHOCTH
OTHOCHTEIHLHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeIJICHHE bubmorexa [JOK
26.01.2024  https://m.edsoo.ru/ffOcfad2
BPEMEHHU U COKPAIICHHUE ITTUHBI
OHeprus U UMIYJbC
38 PENATUBUCTCKOMN YacTulibl. CBs3b bu6mmoreka [IOK
MAacChl ¢ JHEPTUEH B UMITYJIHCOM. 29.01.2024  https://m.edsoo.ru/ffOcfc68
DHeprus moKost
KonrtponbHas padora «OnrTHka.
39 OCHOI;LI cneuI/II)aJIbHoﬁ TEOPUH bubmorexa [JOK
02.02.2024  https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
40 ®oronsl. opmyina [1nanka. bubnnorexa [HOK
DHeprusi ¥ UMITyJIbC GOTOHA 05.02.2024  https://m.edsoo.ru/ffOcfel6
OTKpPBITHE U UCCICTOBAHHUE
41 Q)OTclja@(beKTa. OHBII[TLI A.T. Bubmiorexa LIOK
09.02.2024  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl Ppororddekra. YpaBHEHHE
42 3171HLHTeI(711)Ha nn(l;(b(bOToa(p(geKTa. bubmorexa IOK
12.02.2024  https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpdexra
apiieane ceera. OnwiTe! [1. H.
43 JJE[[€6GI[€B3. Xumuueckoe eficTBUe bubmorexa [JOK
16.02.2024  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponcTsa u
a2 MPAKTHIECKOEe TIPUMEHEHUE:!
dboTorneMeHT, GOTOATIHK, 19.02.2024
CoJTHEYHas OaTapesi, CBETOUO/T
45 Pemenne 3agau mo reme bu6mmorexa [IOK
«IneMEHTHI KBAHTOBOM ONTHKN 23.02.2024  https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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Mogens atoma Tomcona. OnbITE
Pesepdopna o paccesiauro o-

bubmuoreka [JOK

46 yactui. [InanerapHas Mozaesb 26.02.2024  https://m.edsoo.ru/ff0d091a

aToma
bubmuoreka [JOK

4 Hocrynatet bopa 01.03.2024  https://m.edsoo.ru/ff0dOafa
W3znydenue u noryoieHue GoToHOB

48 IIPU TIEPEX0/Ie aToMa C OJTHOTO bubnnoreka [JOK
YPOBHS SHEPTUHU HA APYroit. Busipl 04.03.2024  https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BostHOBBIE CBOWCTBA YaCTHIL.

Bonns! ne bpoitns.
49 KopnyciynﬂI;Ho-BonHOBoﬁ Bubmiorexa LIOK
11.03.2024  https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3ITyYCHHE
OTKpbITHE PAJUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa no bubnunorexa [JOK
OIIPEJICTICHUIO COCTaBa 15.03.2024  https://m.edsoo.ru/ff0d0fd2
PalMOaKTUBHOTO U3ITyYEeHHUS
Cgoiicta anb(a-, 6era-, ramma-

51 u3nydenus. Bnusuue
PaANOAKTUBHOCTHU Ha KUBBIE 18.03.2024
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 W3zotonsl. Anbga-pacnan. bubmuorexa [IOK
DNEeKTPOHHBIN U MO3UTPOHHBIN 22.03.2024  https://m.edsoo.ru/ff0d1162
6era-pacnan. ['amma-uzinydenue

53 DHeprus CBsI31 HYKJIOHOB B si/Ipe. bubnuotexa [JOK



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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SInepusle peakuuu. SnepHblil
peakrop. [Ipo6ieMbl, TEPCIIEKTUBBI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
SHEPreTUKU

01.04.2024

https://m.edsoo.ru/ff0d1356

54

DneMEHTapHbIE YaCTULIBI.
OtkpeITHE IO3UTpOHA. MeTo b
HAOJII0JIEHUS U pErUCTpaliu
aJIeMEeHTapHbIX YacTtull. Kpyribii
ctonn «DyH1aMeHTaNbHbIe
B3auMoJieiicTBus. EnuHcTBo
(bu3n4ecKoil KapTHHBI MUPaY

05.04.2024

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

55

Bup 3sé3nnoro neda. Co3se3nus,
SIPKHE 3BE3BI, TJIAHETHI, X
BuauMoe aBrkenne. CojHeuHas
cucrema

08.04.2024

56

57

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHIla 1 3BE3]1

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/bI TTIaBHOU
nociea0BaTebHOCTH. BHyTpeHHee
ctpoenue 38&311. COBpeMEHHbIE
MPEJICTaBICHUSI O TIPOUCXOKIECHUU
u »Boronuu CoJHIIa U 3BE3T

12.04.2024

15.04.2024

58

Muneunsiii [1yte — Hama
I"amakTuka. [lonoxenne n
nemkenne Comamna B ['anakTuke.
I"ammakTukn. YE€pHbIE ABIPHI B AIpax
TaJaKTUK

19.04.2024



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bosboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

22.04.2024

60

61

Hepemennsie npodiaembl
ACTPOHOMHH

KoHTtposbHast pabota «71eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

26.04.2024

29.04.2024

62

Ob6o6maromuit ypok. Ponp pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOU,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeIbHOCTH
YyeJjioBeKa

29.04.2024

63

O06o6maromuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

03.05.2024

64

O6o06matromuii ypok. Posnb
¢buznyeckoil Teopuu B
(opMHpOBAaHUY MPEICTABICHUH O
¢du3nveckoil kapTHHE MHUpa

06.05.2024

65

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTABICHU O IPUPOJIC

13.05.2024

66

PeszepBHBI ypok. MarHuTHOE T10JIE.

DneKTpOMarHuTHasE WHYKITUs

17.05.2024




,D,OKYMeHT nognuncaH 3HEKTpOHHOl\;I noanuncblo.

PesepBubliit ypok. Ontuka. OCHOBBI

67 CHeHaTbHON TeOpUH 1 90.05.2024
OTHOCHUTEJIEHOCTH
68 (};ISBGIS;HZ yfhj:ﬁifi}éToiiﬂOMnn " 1 bubmorexa LIOK
s P 24.05.2024  https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBLIEE KOJIMYECTBO YACOB 10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

ﬂ,OKyMEHT noanucaH 3I'IeKTpOHH0171 noanucoblo.

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O

IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

JOKYMEHT NOJNUCAH 3JIEKTPOHHOH! MOJNMUCHIO

HOAJIMHHOCTD JOKYMEHTA INOATBEPXK/IEHA.
w IPOBEPEHO B IIPOTPAMME KPUIITOAPM.

noamnuchb

O6wui cTaTyc noanucu:

CepTtudmkKar:

Bnapeneu;:

Usparens:

CpokK peiictBus:

[arta v Bpema co3ganHua M.

Moanuck BepHa

01908447002EBOAABO4FE46870721E7897

KanuHuHa, BepoHuka HVIISOJ'IaEBHa, OVPEKTOP, MBOY COLU Ne 3 C.
OrOHbKWN CAXAJIMHCKOW OBJIACTU, MBOY COLL Ne 3 C. OTOHbKM
CAXATMUHCKOW OBNACTW, YN. LULKOMbHAA, .18, C OTOHbKW, 65
CaxanunHckan obnactb, RU, ogonkiselo@mail.ru, 651000980046,
1026500551164, 06261574455, 6510005455

depepanbHas Hanorosas ciy*kba, PegepanvHas Hanorosas caykba, yi.
HernuHHas, a. 23, r. Mocksa, 77 MockBa, RU, 1047707030513,
uc@tax.gov.ru, 7707329152
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