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MHNOSICHUTEJIbBHAS 3AIIMCKA

[Tporpamma mo ¢usuke 0a30BOr0 YpOBHS Ha ypOBHE CpelHEro olmiero oOpasoBaHus pa3paboTaHa Ha
OCHOBE TOJIO)KEHWH U TpeOoBaHUII K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOW MPOrpammbl,
npeacraBieHHblx B @I'OC COO, a takke ¢ yd€rom QeaepaabHOil pabodeil mporpaMMbl BOCIHUTaHUS M
KOHLICNIIIMK TpernogaBaHus ydeOHoro mpeamera «®dusuka» B 00pa3zoBaTelbHBIX Opranuzanusx Poccuiickoit
denepanuu, peai3yOIUX OCHOBHBIE 00pa30BaTEIbHBIE MPOTPAMMBI.

Conepkanue mporpaMMbl Mo (U3MKe HANpaBlieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI
mupa oOyuatoruxcst 10—11 kmaccoB mpu oOydyeHuu ux (u3Mke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-
JesTenbHOCTHOrO noaxona. [Iporpamma mo ¢usuke coorBercrByer TpedboBanmsM @I'OC COO k miuaHupyeMbIM
JUYHOCTHBIM, TPEIMETHBIM U METallpeIMETHBIM pe3yibTaTaM OOydYeHHSs, a TaKKe YUYUTHIBAeT HEOOXOJUMOCTh
peanu3ali MEXIPEIMETHBIX CBsi3eH (U3UKUM C €CTECTBEHHO-HAyYHBIMH Y4eOHBIMHM INpenMeramu. B Heit
OIPEIENIAIOTCS. OCHOBHBIC 1€ M3Y4YeHUs (U3UKU HAa ypOBHE CpeIHEro oomiero oOpa3oBaHUs, TUIAHUPYEMBIE
pPEe3yNIbTaThl OCBOCHUS Kypca (PU3HUKHU: TIMIHOCTHBIC, METANPEIMETHBIC, IPeIMETHHIC (Ha 6a30BOM YPOBHE).

[Tporpamma 1o ¢pu3uKe BKIIOYALT:

. IUIAaHUpPYEMbIE DPE3yJbTaThl OCBOGHHMS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
IPEIMETHBIE PE3YJIbTaThl 10 T0/1aM 00yUYEHHUS;
. cozepkanue yueOHoro npeaMera «Ou3muKa Mo rojgaM o0ydeHusI.

du3nka Kak Hayka 0 Hambosee OOIIMX 3aKOHaX MPHUPOABI, BBICTYIAsi B Ka4eCTBE Y4EOHOTO MpeaMeTa B
IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY 3HaHMH 00 okpykatomeM Mupe. llIkonpHBIN Kypc GU3NKH —
CHCTEMO0Opa3yIOIUil Ui €CTeCTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3UYECKHE 3aKOHBI JIeXKAT
B OCHOBE IPOLIECCOB U SIBJIICHUH, M3y4YaeMbIX XUMHUEH, Ouonoruei, Gpuandeckoi reorpapueil U acTpoHOMUEH.
Hcnonb30BaHMe M AKTUBHOE IpPUMEHEHUE (U3MUYECKMX 3HAHUH ONpeAenser XapakTep U pa3BUTHE
pPa3sHOOOpPA3HBIX TEXHOJOTMM B cdepe SHEPreTHKH, TPaHCIOPTa, OCBOCHHUS KOCMOCA, MOJYYEHHsS HOBBIX
MaTepHajoB C 3alaHHBIMU CBOWCTBAMH M Apyrux. M3ydyenne Gpu3nku BHOCUT OCHOBHOM BKJIAJ B (hopMupoBaHUe
€CTECTBEHHO-HAy4yHON KapTUHBI MHpa OOydarouuxcs, B (OPMUPOBAHME YMEHUH NMPUMEHSTh HAyYHBIH METOA
MO3HAHUS TP BBHIOJHEHUN MU Y4eOHBIX HCCIIEIOBAHUH.

B ocHOBy Kkypca ¢GU3MKH Ui YpPOBHSI CPEIHETO OO0mIEero oOpa3oBaHUS TOJOXKEH pSA HIEH, KOTOphIe
MOYKHO paccMaTpUBaTh Kak MPUHLUIIBI €r0 MOCTPOSHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTMYECKU 3aBEPILIEHHBIM, OH COAEPIKUT
MaTepHaj U3 BCeX pa3zenoB (PU3MKH, BKIIOYAET KaK BOIMPOCH! KIACCHYECKOM, TAK U COBPEMEHHOU (DU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3NKH 00beIMHEH BOKPYI (PU3NYECKUX
teopuil. Benymmum B Kypce sBisercss (GOpMUPOBAHHE MPEACTaBICHUI O CTPYKTYPHBIX YPOBHSAX MaTepHH,
BELIECTBE U IOJIE.

Hoes cymanumapusayuu. EE peanuzanus npeanonaraeT MCIOIb30BaHME T'yMaHUTAPHOI'O IMOTEHLUAIA
¢u3nyeckoil HaykHM, OCMBICICHHE CBSI3M pa3BUTUS (U3UKM C pPa3BUTHEM OOILIECTBAa, a Takke ¢
MHUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMU MPOOIeMaMHu.

Hoes npuknaonoii nanpaenrennocmu. Kypc (U3MKM TpeanonaraeT 3HaAaKOMCTBO C LIUPOKUM KPYroMm
TEXHUYECKUX U TEXHOJIOIMUYECKUX MPUI0KEHUN U3yUYSHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercss MOCPEICTBOM BBEACHHUS 3JEMEHTOB COAEP)KAHUS, MOCBAMIEHHBIX
HKOJIOTUYECKUM IPOoOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3AaHBI C PA3BUTHEM TEXHHKH M TEXHOJOTHM, a Takxke
00CyX/1eHUs MPOoOJIeM pallMOHAILHOTO TPUPOIONIOIB30BAHUS U KOJIOTHYECKOI 0€30MacHOCTH.

CTepKHEBBIMH 3JIEeMEHTaMHU Kypca (U3MKM Ha YpOBHE CpeaHero oOImero oOpa3oBaHUs SBISIOTCS
busudeckue Teopuu (HOPMHUPOBAHHE MPEICTABICHUM O CTPYKTYpPE MOCTPOCHHUS (HU3UYECKON TEOPHUHU, POIH
(GyHIaMEHTANbHBIX 3aKOHOB M NPUHLUIOB B COBPEMEHHBIX MPEJCTABIEHUSAX O NPUPOAE, TpaHHUIAX
IIPUMEHUMOCTH TEOPUH, JIJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IIPOLIECCOB).

CucTeMHO-eSITENbHOCTHBIN MOAX0A B Kypce (GU3HUKH peanu3yercs Mpee BCEro 3a CUET OpraHu3aluu
HKCIEPUMEHTAILHON AeATeNIbHOCTH o0ydaromuxcs. /i 0a30Boro ypoBHs Kypca GU3UKU — 3TO UCIOJIb30BaHUE
CHCTEMBbl (PPOHTATBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U JIaOOPAaTOPHBIX padOT, KOTOPHIE B MIPOrpamMme 1o
¢u3uke 0ObeTMHEHB! B OOIIMN CIUCOK YYEHHMUECKUX MPAKTHUECKUX paboT. BulieneHne B yka3aHHOM IepedHe
71a00paTOPHBIX PaboOT, MPOBOANMBIX AJISI KOHTPOJISI U OLIEHKH, OCYILECTBIIAETCS Y4aCTHUKAMH 00pa30BaTeIbHOI0
npoliecca UCX01s U3 OCOOCHHOCTEH MIAaHUPOBAHUS U OCHAILleHUs KabuHeTa Gu3uku. Ilpu sTom obecnieunBaercs
OBJIaJICHUE OOy4YaroIIMMUCA YMEHMSIMH TIPOBOJUTh KOCBEHHBIE HM3MEPEHHUS, HCCIIEJOBAHUS 3aBUCHUMOCTEN
(U3MYECKUX BEJIMYUH U TOCTAHOBKY OIBITOB 10 IPOBEPKE MPEUIOKEHHBIX THIIOTE3.

OKYMER OB IHQRHBHEVBHHSY MBGIACHCA PEIIEHUI0 PACYETHBIX U KAUECTBEHHBIX 3a1a4. IIpy 5TOM [y pacuéTHBIX
3ammuvpmqsﬂomommmmunomaammbuwo 33 JaHHOV3WPR2B METKO$K) MOC@KI0;T DIBGEIBAFDE D86 IPIACITHEIEE
13y ﬁﬁ%'fé' I A SRSV 1S ‘BR8P0 pasnena kypea, Tak M MHTErPHPYS 3HAHHS M3 PA3HBIX

a31E10B. ﬂqg Ka4YeCTBEHHBIX 3a1a4y NPUOPHUTECTOM SIBJISIOTCS 3aJaHUS HA 00LICcHeHUe OpoTeKauus hU3uYecKX
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SBJIGHUH M TPOLECCOB B OKPY)KAIOIIEH >KWU3HH, TpeOyromue BbIOOpa (Qu3nMdyeckod MoOIeNHu i CUTYyaluu
IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ tpedoBanusimu ®I'OC COO k MaTepualbHO-TEXHUYECKOMY OOECIIEYCHUI0 YUeOHOTo
mporiecca 0a3oBBI YpPOBEHb Kypca (PM3MKH Ha ypOBHE CPEJHErO OOIIero oOpa3oBaHMS JOHKEH H3y4daThCsl B
YCIOBUSIX TMPEAMETHOro KabuHeTa (GU3MKM WM B YCIOBUAX HMHTETPHUPOBAHHOTO KaOMHETa MpEAMETOB
€CTeCTBEHHO-HAYYHOTO IMKIa. B kabuHeTe pU3MKu JOMHKHO OBITh HEOOXOAMMOe J1abopaTopHOe 00OPYIOBaHHE
JJId BBIITOJIHCHUS YKA3aHHBIX B IIPpOrpaMmMme 1o (1)I/ISI/IK€ YUCHHUYCCKUX MPAKTUUCCKHUX pa60T U JEMOHCTPAIITMOHHOC
o0opyoBaHue.

JemoHcTpannonHoe o0opynoBaHue (GopMUPYETCs B COOTBETCTBUU C NPUHIMIIOM MHHUMAJIBHOM
JIOCTaTOYHOCTH U 0OecrevyrBaeT IIOCTAHOBKY IIEPEUMCICHHBIX B MporpaMme Mo (U3MKE KIIOUYEBBIX
JEMOHCTPALUNA Al MCCIEAOBAHUSA W3YYaeMBIX SIBJICHUNW U IMPOLECCOB, IMIUPUYECKUX U (PYHIAMEHTAIBHBIX
3aKOHOB, MX TEXHMUYECKHX IPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHHWE JUIS YYEHHYECKHX TMPAKTHYECKHX padoT (opMmMHUpyeTcs B BHUC
TEMaTHYECKUX KOMIUIEKTOB M OO0ecleuyuBaeTcsi B pacu€re OJHOTO KOMIUIEKTa Ha JIBYX OOYy4aromiuxcs.
TemaTHueckue KOMIUIEKTHI J1abOpaTOpHOro OOOpYHOBaHMUSA JOJDKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
HCIIOJIB30BAHUHN aHAJIOI'OBBLIX U III/I(i)pOBI)IX HpI/I60pOB, a TaK)KC KOMIIBIOTCPHBIX U3MCPUTCIILHLIX CUCTEM B BU/IC
i ppoBbIX Ja0OpaTOPHUH.

OCHOBHBIMU LETSIMH U3Y4€HUs! GU3UKU B 00IIIEM 00pa30BAHUY SIBIISAIOTCS:

o dopMupoBaHuE HWHTEpEca W CTPEMJICHHS OOYYAIOIIUXCS K HAYYHOMY HM3YYCHHUIO TTPUPOJIBL,
Pa3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

o pasBUTHE TPEICTABICHUI O HAYYHOM METOJE MO3HaHHUS M (OPMHPOBAHUE HCCIIEAOBATEIBCKOTO
OTHOIICHHS K OKPYKAIOIINM SIBJICHUSIM;

o (dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa W3yu4eHHUs] OCHOB CTPOCHUSI MaTepUH U
byHIaMEHTATBHBIX 3aKOHOB (PHU3HKH;

o (dopMupoBaHue yMEHHI OOBSICHATH SIBICHHS C MCIIOJIb30BaHNEM (PU3NYECKUX 3HAHUI M HAYYHBIX
JIOKa3aTeNbCTB;

o (dopMupoBaHUE TPEACTABICHUH O POMM (GU3MKH JUIi PAa3BUTHS JPYTUX ECTECTBCHHBIX HAYK,

TEXHHUKH U TEXHOJIOTHH.

JocTwkenne 3TUX 1eneil odecreunBaeTcs pelIeHneM CIeIyIONMX 3a/ad B MPoLecce M3y4eHHs Kypca
(Gu3KUKN Ha YPOBHE CPEAHEr0 001Iero o0pa3oBaHus:

o npuoOpeTeHre CUCTEMbl 3HaHUN 00 OOMMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHUsX,
BKIIIOYAas MEXaHWKY, MOJEKYIIpHYI0 (U3HKY, DOJICKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY U DJIEMEHTHI
acTpou3uKH,

. dbopMuUpOBaHWE YMEHHI NPUMEHATH TEOPETHYECKHE 3HAHUS Ui OOBICHEHUS (PU3UIECKHX
SIBJICHUH B IPUPOJIC U IS IPUHSTHS MPAKTUYCCKUX PEIICHUN B TIOBCETHEBHOM KU3HU,

. OCBOEHHE CIOCO0O0B pelIeHHs Pa3INyYHbIX 3aj7au C sIBHO 3aJlaHHONM (hU3MYECKON MOEelNblo, 3a1ad,
MOJIPAa3yMEBAOIINX CAMOCTOSATENILHOE CO3/1aHNe (PU3UYECKON MOJIETH, aIeKBAaTHOW YCIOBUSM 3a1a4H;

. MOHUMaHHWEe (PU3UYECKHMX OCHOB U TPUHIUIIOB JCHCTBHUS TEXHUYECKHMX YCTPOHCTB H
TEXHOJIOTMUECKUX MPOLIECCOB, UX BIUSHUSA Ha OKPYIKAIOLIYIO CPENLY;

. OBJIQJICHUE METOJAaMH CAMOCTOSITENIFHOIO0 TUIAHUPOBAaHHUS M TPOBENCHHUS  (HU3NIECKUX

HKCIEPUMEHTOB, aHAJINW3a W UHTEpHpeTanuu HH(GOPMALUK, OINpPEIesIeHUs] JOCTOBEPHOCTH MOJIYYEHHOIO
pe3ynbraTa,

o CO3JIaHWE YCIOBUH JUISI Pa3BUTHS YMEHHUH TPOEKTHO-HCCIIEIOBATEIBCKOH, TBOPYECKOM
JeSITeIbHOCTH.

Ha usyuenue ¢usuxu (6a30BbIii ypOBEHb) Ha YpOBHE CpelHEro obumiero odpasoBanusi orBoautcs 136
yacoB: B 10 kiacce — 68 yacos (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEZIEIO).

[Tpennaraemelii B mporpamme mo (usuke mnepeueHb J1a0OpaTOPHBIX U MPAKTUYECKUX PabOT sABISETCA
PEKOMEH/IOBaHHbIM, Y4YUTENIb JelaeT BbIOOp NpoBeneHUs JabopaTOpHBIX pPabOT U ONBITOB C YUYETOM
WHIUBUAYAJIbHBIX OCOOCHHOCTEH 00yJaronuxcs.

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHUUUNAJIbHOE BIOA)KETHOE OBLLEOBPA3OBATEJIbHOE 30.08.23 21:03 (MSK) Ceptudukat D06CCD3675C3DB1D861DE1AC87E3E06B
YYPEXXAEHUE MYPbIFTMHCKASI CPEAHASA LUKOJIA, JlaxuHa Onbra MBaHoBHa,
[vipexkTop




COJEPXAHUE OBYUEHUA 10 KJIACC

Pa3zpnen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MO3HAHUS

®dusnka — Hayka o mpupone. HaydHsle MeTOpl MO3HAHUS OKPY)KaloIlero Mupa. Poimb SKCIeprMeHTa M TEOpUH B Ipolecce
TIO3HAHUS TPUPOABL. DKCIIEPUMEHT B (DH3HKE.

MogenupoBanne (QU3NUECKUX SBICHUNW M TporeccoB. Hayduxesle tumore3bl. Du3myeckre 3aKOHBI W TEOpHH. | paHUIBI
MPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpHHINI COOTBETCTBUS.

Pons u mecTo pusuku B hopMuUpOBaHUK COBPEMEHHON HAYIHOW KapTUHBI MHpPA, B IPAKTHIECKOH NeSTCILHOCTH IO ICH.

Jlemoncmpayuu

AHanoroBble U IU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIC AATUHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanndeckoe aBuxeHre. OTHOCUTENHHOCTh MEXaHUYECKOT0 JBIKeHus. Cuctema otcuéra. Tpaekropusi.

[Tepememnienne, cKOpocTh (CpPeAHssi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepUalibHOM TOYKH, WX MPOEKIUU Ha
ocu cucTeMsbl koopAauHaT. ClioxkeHe NepeMeNeHUH U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpEHHOE HIPSIMOJIMHEWHOE NBIDKeHHE. I'padmky 3aBUCHMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOpPEHUS,
MYTH U MIepEMEIeHHs MaTepHaIbHOM TOYKH OT BPEMEHH.

CBobOomHOE TajieHue. Y CKOpeHHnEe CBOOOTHOTO MAICHUS.

KpuBonuneitHoe nBrkeHne. [IBIKeHHWE MaTepHaIbHOW TOYKH IO OKPY)KHOCTH C ITOCTOSHHOW II0 MOXYJIO CKOPOCTBIO.
YToBast CKOpOCTb, JTHHEHHAs ckopocTb. Ilepron n yacrora obpamenus. LieHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHndeckre ycTpoHCTBA M MPAKTHIECKOE TPIMEHEHHUE: CITUIAOMETD, ABMKEHIE CHAPSAO0B, LIETHBIC 1 PEMEHHBIE MTEpeadH.

Lemoncmpayuu

Mopens cucTemMsl OTCUETa, WILTIOCTPAIM KHHEMATHYECKUX XapaKTEPUCTUK ABHKEHHUS.

IIpeoOpa3oBanue ABIKEHUH C HCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3IyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmonenue aBrmxeHus Tesaa, OpOIIEHHOTO IO/ YIJIOM K TOPU30HTY M TOPHU30HTAJIBHO.

W3mepenne yckopeHus: CBOOOJHOTO MaJeHuUs.

Hanpasnenue ckopocTu pu IBUXKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

N3yueHne HepaBHOMEPHOr0 JBIKEHUS C LIETBIO OMPENEICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHHS MEXAY MyTSIMHU, MPONHAEHHBIMU TEJIOM 3a IOCIEJOBATENIbHBIE PaBHbIE MPOMEXYTKH BPEMEHU
IPY PaBHOYCKOPEHHOM JBM>KEHUH C HAYaJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

W3ydenne ABWXEHUS MAPUKa B BA3KOH KHUIKOCTH.

W3ydenne ABIWKEHUS Tea, OPOIIEHHOTO TOPH30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun orHocutensHocTy [Manunes. Ilepssliii 3akoH HeloToHa. MIHEepLIManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ipurmumn cyneprosunuu cui. Bropoii 3akon HeioToHa 1yt MaTepuaiibHOM TOUKH. TpeTwii 3akoH HeroToHa
JJIA MaTC€praIbHBIX TOYCK.

3aKkoH BceMupHOTo Tarorenus. Cuna tsxectu. [lepBas kocMuyeckast CKOpOCTb.

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

Tpenue. Bunpl Tpenus (moxos, ckoibkeHHs, kadeHus). Cuna TpeHus. Cyxoe TpeHue. Cuiia TpeHHs CKONBXEHHS M CHia
TpeHus nokos. Koaddunuent tpenns. Cuia conpoTUBICHHUS IPH ABWKEHUH TeJa B )KUJIKOCTH WIIU rase.

[MocrynaTenbHOE M BpallaTebHOE ABIKEHUE a0COIIOTHO TBEPIOTO Tela.

MoOMEHT CUIIBl OTHOCHUTENIBHO OCH BpalieHus. [Inedo cuiel. Y ciioBUs paBHOBECHS TBEPAOTO TeNa.

TexHHueckre ycTpoHCTBa U MPAKTUUECKOE MPUMEHEHUE: TTOAIIUNHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Lemoncmpayuu

SIBreHne nHepIHN.

CpaBHEHHE Macc B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akoH HeroToHa.

W3mepenue cui.

CrnoxeHue Chil.

3aBHCHMOCTH CHITBI YIIPYTOCTH OT Ae(OpMaIinu.

HesecomocTs. Bec Tena npu yckOpeHHOM MOIbEME U MaJEHUN.

CpaBHeHI/Ie CHJI TPCHUA IMTOKOs, KAYCHUA U CKOJIbKCHUA.

YcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

W3ydenue nBmxeHus Opycka 1o HAKIIOHHOH IUIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CHJT YIIPYT'OCTH, BO3HHUKAIOIINX B IIPY)KWHE U PE3MHOBOM 00pasle, OT UX AehOpMalHH.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOrO Tea, UMEIOILEr0 OCh BPalLlCHHUS.

Tema 3. 3axonwt coxpanenun 6 mexanuxe

Nmmynbe MaTepraibHONW TOYKH (TeNa), CHCTEMBl MaTepHaIbHBIX ToueK. IMITysIbe crulbl M N3MEHEHHE MMITYJIbca Tella. 3aKOH
COXpaHEHUsI UMITyJbca. PeakTHBHOE JIBHKEHUE.

Pabora cunbl. MOIHOCTE CHIIBL.

KuneTtndeckas sHeprus MaTepuaabHOI Toukd. Teopema 00 M3MEHEHWN KHHETHYECKOW YHEPTUH.

[TorenmmansHas sHeprus. [loTeHnmanbHas 3Heprus ynpyro aehOpMHUpPOBAHHON NpYyXWHBI. IloTeHnmambHAs SHEPTHsS Tena

BOJINSH TTOBCPXHOUTHN 3CMJ11/1.
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i MYHLMBANBHEG LR 30.08.23 21:03 (MSK)  CepTudmkar DO6CCD3675C3DB1D861DEIACS7E3E06B

HERORUEQBRASORM ENRIOR 1.
YYPE HWE MYPbIFMHCKASI CPEAHSAS LLUKOJIA, flaxuHa Onbra MBaHoBHa,
Lvpextop HIPYTHE H HCYIPYIHE CTOMKHOBCH usi.

Texnuueckne ycTpoicTBa M MIPAKTHYCCKOS MPUMEHECHHUE: BOJOMET, KONEP, NP YKUHHBIN MUCTOJICT, ABMKCHUE PAKET.




Lemoncmpayuu

3aKOH COXpaHEHHS UMITYIIbCa.

PeaxkTuBHOE JIBIDKEHHE.

[Tepexo NOTEHITNATBHON SHEPTHU B KHHETHYECKYIO I 00paTHO.

Yuenuueckuiui sxcnepumenm, nabopamopnuie pabomoi

N3ydenne abCOMIOTHO HEYIIPYTOro yAapa ¢ MOMOIIBIO ABYX OAMHAKOBBIX HUTSHBIX MasiTHAKOB.

HccnenoBanue cBsizu pabOTHI CHITBI ¢ I3MEHEHHEM MEXAHNYECKOM SHEPTUH TeNla Ha IPUMEPE PaCcTsHKEHHS PE3NHOBOTO KTyTa.

Paznen 3. MonekynsipHas ¢pu3zuka 1 TepMOIUHAMHUKA

Tema 1. Ocnosbl MOIEKYNAPHO-KUHEM UYECKOU meopul

OCHOBHBIE  TONOKCHUS  MOJNEKYIAPHO-KMHETHYECKOH TEOpMH M HX ONbITHOe  oOocHoBaHMe.  bpoyHOBckoe
neikenune. Anddysns. Xapakrep IBHKEHHS 1 B3aUMOJICHCTBHUS YacTHIL BellecTBa. Mozeny CTpOeHus Ta30B, )KUIKOCTEH U TBEPIBIX TeN
U OOBsSCHCHHE CBOWCTB BEI[ECTBA HAa OCHOBE 3THUX Monened. Macca u pa3mepbl Moniekyl. KomwmuectBo BemiectBa. IToctosiHHas
ABorajpo.

Tennosoe paBHoBecue. TemnepaTypa u e€ uzmepenue. [llkana temneparyp Llenabcus.

Mopens uneansHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-KMHETHUECKOH TEOpUHM HAEAIBHOro rasa. AOComoTHas
TeMIlepaTypa Kak Mepa cpeJHell KHHEeTHYeCKONH SHepruy TeIUIOBOro JBIKEHHUS yacTull ras3a. Illkama remneparyp KensBuna. I'azoBble
3aKoHbl. YpaBHeHHe MenpaeneeBa—Knaneiipona. 3akon [laneroHa. M3ompoueccsl B HI€albHOM ra3ze ¢ MOCTOSHHBIM KOIUYECTBOM
BelecTBa. I'pauueckoe mpescTaBieHne H30MPOLIECCOB: H30TEPMa, H30X0pa, n3obapa.

TexHndeckre ycTpoHCTBa M MPAKTHIECKOEe IPIMEHEHUE: TePMOMETp, OapoMeTp.

Lemoncmpayuu

OmBITHI, 10Ka3bIBAIOIINE TUCKPETHOE CTPOEHHE BEIIECTBA, (hoTorpadun MOIeKys OpraHnIecKuX COeTNHEHHH.

OmnbITE 0 1H( G y3UH )KUIKOCTEH 1 Ta30B.

Monenb OpOYHOBCKOTO JABUKECHHS.

Mopgens onwiTa lTepHa.

OHI)ITI)I, JOKa3bIBAOIHE CYHIECTBOBAHUEC MEKMOJICKYJIAPHOTO B3aHMOI[eﬁCTBPIS[.

Mogens, WO CTpUPYIOIas IPUPOAY JaBJICHHS ra3a Ha CTEHKH COCy/a.

OmnbITH, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UAEaIbHOr0 ra3a, H30IpoLEecCh.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIACCHOM KOMHATE HAa OCHOBE M3MEPEHWH 00bEMa KOMHATHI, JABJICHUS M TEMIIEPaTYpHI
BO3/yXa B HEH.

HccnenoBanne 3aBUCIMOCTH MEXIY TapaMeTpaMU COCTOSHHSI pa3peKEeHHOr o rasa.

Tema 2. Ocnogvl mepmoounamuku

TepMmonuHammuyeckas cucreMa. BHYTpeHHSsI SHEpPrust TEPMOIMHAMUYECKOI CHCTEMBI M CIOCOOBI e€ m3MeHeHus. KommaecTBo
TETIOTHI M paboTa. BHYTpeHHS 3HEprus OJHOATOMHOTO MAEANBHOTO raza. Buael Temmonepenadn: TEMIONPOBOTHOCTb, KOHBEKIIHS,
n3IIydeHne. Y IenbHas TEIT0EMKOCTh BelecTBa. KommuecTBo TEMIOTHI IIPU TEIUIoNepenaye.

[TorsTe 06 ammabatHOM mporecce. [lepBeiid 3akoH TepMoaWHAMUKW. [IpuMeHEHHE MEepBOro 3aKOHa TEPMOIWHAMHUKH K
n3omnporieccaM. ['paprudeckas HHTEpIpeTaIs paboTsl rasa.

Bropoii 3akoH TepMonuHamuku. HeoOpaTuMoCTh IPOLIECCOB B IPUPOIE.

TeroBele MaIIMHBI. HpI/IHIlI/IHBI I[eﬁCTBPIH TCIUIOBBIX MAIIHH. Hpeo6pa3OBaHml OHEPrunu B TCIUJIOBBIX MalllMHaX.
Koadpduument monesHoro neiicTBusi TerioBoi Mamuebl. Llukn KapHo m ero ko3Q@HIMEHT MOJIe3HOTO ASHCTBHS. DKOIOTHYECKUE
poOJIEMBI TEIIOdHEPTETHUKH.

Texunueckue yCTpOﬁCTBa U MPAKTUYECKOC IIPUMEHCHUEC: IBUT'ATECJIb BHYTPECHHETO CrOPaHus, OBITOBOI XOJOANJIbHUK, KOHAUIUOHED.

Lemoncmpayuu

V3MeHeHne BHYTpEHHEH >HEPTMH Tela IPW COBEPIICHWH pabOoThI: BBUIET NMPOOKHM M3 OYTBUIKM IIOX JEHCTBHEM CXaToro
BO3/1yXa, HarpeBaHue 3(prpa B JATYHHOH TPpyOKe MyTEM TpeHUs (BHACOIEMOHCTPALIS).

W3meHeHne BHyTpEeHHEN SHEPTUH (TEMIIEPATyphl) TeIa IPH TEIIoNepeaade.

OmnbIT 110 aaabaTHOMY PaCIIUPEHHUIO BO3TyXa (OIBIT C BO3AYITHEIM OTHUBOM).

Mopnenu napoBoil TypOUHBI, ABUTaTENs] BHYTPEHHETO CrOPaHHs, PEAKTUBHOI'O IBUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomul

W3mepenue yaenbHoOM TeI10EMKOCTH.

Tema 3. Azpezammuvie cocmoanusn sewecmea. Pazosvle nepexoov

[TapooOpazoBannie u koHxmeHcaiusa. lVcrmapenne u kuneHue. AOCONIOTHAasE W OTHOCUTENBHAs BIAXKHOCTh BO3JyXa.
Hacelitennslii nap. Y nenpHasi Teruiora napooopa3oBaHusi. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHHS OT JaBJICHHUSI.

Teépnoe Teno. Kpucraumueckue u aMmopQHsie Teiaa. AHU30TPONHUs CBOMCTB KpucTaioB. JKunkue kpuctamisl. CoBpeMEeHHbIE
Mmarepuainsl. [lnaBnenue u kpucrayumsanys. Y aensHas TeruroTa mwiasinenus. Cyomumarist.

YpaBHeHHe TEIUIOBOTO OajaHca.

TexHnueckre yCTpoHCTBa M NPAKTUYECKOE NMPHUMEHEHHE: TUTPOMETP M HCHXPOMETp, KaJOPUMETpP, TEXHOJIOTHHU TTONYYCHHS
COBPEMEHHBIX MaTEpHAIOB, B TOM YHCIIC HAHOMATEPHUAJIOB, 1 HAHOTEX HOJIOTHH.

Lemoncmpayuu

CBoiicTBa HAaCBIIIEHHBIX ITAPOB.

Kunenne npu MoHMKEHHOM JaBJICHHU.

Crioco0b1 M3MEpEeHNs BIAKHOCTH.

HaGmronenne HarpeBaHus 1 IIaBICHUS KPUCTAJUINYECKOTO BEIIECTBA.

)IeMOHCTpauH;I KPHCTaJLJIOB.

Vyenye it EHePDUMEH GOOPANOPHbIEDE 17
YHEHUHECCKUU IKEREPUMEHTH; at¥ rote paooTiiot

ﬂOKVM%M@@EHW@ﬂ%EWBQW CTH BO3/yXa.
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[vipexkTop




OnexTpusanus Ten. ONEKTpUUECKUU 3apsna. JlBa BuAa DJIEKTPUYECKUX 3apAfoB. I[IpOBOAHUKH, JUINEKTPUKU U
HNONYIPOBOJHHUKH. 3aKOH COXpaHEHMs 3IEKTPUUECKOro 3apsijaa. Bzaumonelicteue 3apsao. 3akoH Kynona. TodeuHbIi 21eKTpHUUECKUN
3apsan. OnekTpuueckoe nosne. Hampsok€HHOCTh 3aeKTpuueckoro mnojs. IIpuHuun cynepno3uiuuy 3JIeKTpudeckux mnoned. JIuHuum
HaNpPsLKEHHOCTH AJIEKTPUYECKOTO TTOJIA.

PaGora cmn oamektpoctatmueckoro mond. [loteHmuman. PasHoctes moreHmmanoB. I[IpOBOOHMKM © IHAIIEKTPUKH B
3JEKTPOCTATUYECKOM IoJie. J{ManeKkTpuyeckas MpoOHULIAEMOCTb.

OnexrpoéMkocTs. KonmgencaTop. DmeKTpoEMKOCTD TITOCKOTO KOHICHCATOpa. DHEPTHs 3apsHKEHHOT0 KOHACHCATOpa.

TexHu4yeckue yCTpOWCTBA U IPAKTUYECKOE IMPUMEHEHHUE: DJIEKTPOCKOI, 3JEKTPOMETP, 3JIEKTpOCTaTHYECKas 3alluTa,
3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHICHCATOP, KOMMPOBAJIBHBIH ammapar, CTpYHHBIN IpUHTEP.

Jlemoncmpayuu

Y CTpOICTBO U IPUHIUII NEHCTBUS IEKTPOMETPA.

B3aumoneiicTBre HaIEKTPU30BAHHBIX Tell.

DJeKTprYecKoe Moje 3apsLKEHHBIX Tell.

ITpoBOJHUKY B ANIEKTPOCTATUUECKOM MOTIE.

OnexTpocTaTHYEeCKasl 3a1IUTA.

Ju3IeKTpUKY B 3JIEKTPOCTATUUYECKOM TOJIE.

3aBUCUMOCTb DIEKTPOEMKOCTH MIOCKOr0 KOHAEHCATOPA OT IUIOMAAN IUTACTUH, PACCTOSIHUSA MEXy HUMHU U AUAIEKTPUUECKON
MIPOHULAEMOCTH.

DHeprust 3apsHKeHHOr0 KOHICHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

N3mepenue 31neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannstit Inekmpuyeckuii mox. Toku 6 paznuunvix cpeoax

DJEeKTPUUECKUil TOK. Y CIIOBUS CYIIECTBOBAHUS AIIEKTpHUecKoro Toka. Mcrounuku Toka. Cuna Toka. IlocToSHHBIN TOK.

Hanpsoxenne. 3axon OMa a7s yyacTka Ierny.

DJEeKTPHYECKOe CONPOTHUBIICHHE. YAEIbHOE CONpPOTHBICHHME BemecTBa. I[lociemoBarenbHoe, HapanjieabHOE, CMEIIaHHOE
COEMHEHHE MPOBOIHUKOB.

Pabora anextpuueckoro Toka. 3akoH /xoyns—Jlenna. MonHOCTb 31EKTPUIECKOro TOKa.

DNEKTPOJBWKYIAsl CHJIa M BHYTPCHHEE CONPOTUBIICHUE WCTOYHMKA TOKa. 3akoH Owma Juis TONHON (3aMKHYTOM)
anexkTpuueckoi nenu. Koporkoe 3ambikanue.

ONeKTpoHHas MPOBOAMMOCTh TBEPABIX METAIJIOB. 3aBUCHMOCTb  CONPOTHBIEHHMS METANIOB OT TEMIEPATypHI.
CBepXIpoBOJUMOCTb.

OneKkTpuYecKuil Tok B BakyyMme. CBONCTBA AIEKTPOHHBIX ITyYKOB.

[onynpoBoguukn. CoOCTBeHHass W  TpPUMECHas MPOBOAUMOCTh  TONyHpoBogHWkoB. CBoiicTBa  p—N-mepexona.
[MomympoBOJHIKOBEIE TPHOOPEI.

DJEKTPHYECKHil TOK B PACTBOPAX U paciuiaBax dEKTPOIUTOB. DINEKTPOIUTHIECKAs TUCCOIUAIIHS. DIEKTPOIIH3.

DneKkTprudecknid TOK B Tazax. CaMOCTOSTENbHBIN U HECaMOCTOSTENbHBIN pa3psa. MomHus. [lnazma.

TexHHUUecKHe YCTPOHCTBA U TpPAaKTHYECKOE MPHMEHEHHWE: aMIIepMETp, BOJIBTMETP, pEOoCTaT, WCTOYHHKH TOKa,
AIIEKTPOHArPEBATENbHbIE MPUOOPHI, ANEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHHS, BAKYYMHBIH ANOJ, TEPMHUCTOPHI U
(hoTOpEe3UCTOPBI, MOTYIPOBOJHIKOBBII JUOA, TaTbBaHUKA.

Jemoncmpayuu

W3mepenne cuiibl TOKa U HANIPSDKEHUSL.

3aBUCUMOCTb CONPOTUBJICHUS IMIMHAPUIECKUX IPOBOTHUKOB OT JJIMHBI, IUIOIIAH [TONIEPEYHOro CEYeHUs U MaTepuala.

CMelIaHHOE COeIMHEHNE TIPOBOHUKOB.

[Ipsimoe n3mepenue 3MeKTpoABMKYIIEeH cribl. KOpoTKoe 3aMbIKkaHHe IralbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCHMOCTH COTPOTUBIICHUS METAJUIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3pss 1 IpOBOAUMOCTb BO3/1yXa.

OIHOCTOPOHHSS MPOBOAUMOCTE ANOJA.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi

W3yueHne cMenaHHOTO COeTMHEHUS PE3UCTOPOB.

W3mepeHnne 31eKTpoABIDKYIIEH CHITBI HCTOYHHKA TOKA M €T'0 BHYTPEHHETO COMPOTHUBIICHHS.

Habmronenue anekrponusa.

MesknpeaMeTHbIe CBSI3H

W3ydenne kypca ¢husuku 6azoBoro ypoBHs B 10 Kilacce 0CyIIECTBISIETCS ¢ YIETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3EH
C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpaduy U TEXHOIOTHH.

Medicnpeomemnvle nonamus, cBI3aHHbIE C M3YYEHHEM METOJOB HAay4YHOrO IO3HAHMS: SIBJICHWE, HaY4HBIH (akKT, ruoresa,
(hm3nvecKas BEMWINHA, 3aKOH, TEOPH, HaOII0 IeHUE, IKCIICPUMEHT, MOJICIIMPOBaHIE, MOZCIh, HI3MEPCHHUE.

Mamemamuxa: pelIeHHE CHUCTEMBl YpaBHEHWH, JWHEHHas (QyHKOWS, mapaboma, rumepOona, WX TpadUKd M CBOKCTBA,
TpUTOHOMETpHYeckne (YHKIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
MIPOEKLMH Ha OCU KOOPAMHAT, CIIO)KEHHE BEKTOPOB.

buonoeus: mexaHmdeckoe IBIWKEHWE B KUBOW mpupoxpe, auddy3us, ocMoc, TeII00OMEH >XHBBIX OPTaHU3MOB (BHIBI
TEeIUIoNepeauy, TEIUIOBOE PaBHOBECHE), STICKTPUIECKUE SIBICHUS B KUBOH MPHUPOJIE.

Xumus: JMCKpETHOE CTPOEHUE BEILLIECTBA, CTPOEHHE ATOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAsl Macca, TEIJIOBbIE CBOMCTBA
TBEPBIX TEIN, )KUIKOCTEH U Ta30B, 3J'IeKTpI/I'-IeCKI/Ie CBOWCTBA METAIIJIOB, JEKTPOIUTHIECKAs TUCCOIHAIINS, TaIbBaHUKA.

ﬂOKVMEﬂEJBQﬂiM%H 3&5}5 W%WC%HmeHHﬁ C MHCIOJIB30BAHMEM MEXAHHU3MOB, YYET TPEHHUsS B TEXHUKE, IOAIUUIIHUKY,
ICMYHMLUBR AR BRI GTHOEDBHIERERASGBATE O K (pakeTa, BO3LAR23ALMFYMEE), HaaTeNEBPOFEOBRAGTSCODEHDPIDE HACRAFGAAR
yﬁHMME)M RN HAR SR RAREA MK B2 183 Q858145 PSRy uerms coBpeMeHHBIX MaTepHATIOB, B TOM YHCIIE HAHOMATEPHAIIOB, U




HaHOTCXHOJIOI'MH, DJICKTPOCTATUYCCKAA 3alluTa, 3a3CMJICHUC 3J'ICKTpOHpI/I60p OB, KCCPOKC, CprﬁHBI 51 MPUHTED,
JJICKTPOHAIrpeBATCIbHBIC HpI/I60pI>I, DJICKTPOOCBCTUTCIILHBIC HpI/I60pLI, raJlbBaHHKa.

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHUUUNAJIbHOE BIOA)KETHOE OBLLEOBPA3OBATEJIbHOE 30.08.23 21:03 (MSK) Ceptudukat D06CCD3675C3DB1D861DE1AC87E3E06B
YYPEXXAEHUE MYPbIFTMHCKASI CPEAHASA LUKOJIA, JlaxuHa Onbra MBaHoBHa,
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11 KJIACC

Pa3nen 4. duexkTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomMazHuUmMHAA UHOYKYUA

[Tocrosinable MarHUTHI. B3anMozaelicTBrE MOCTOSHHBIX MarHUTOB. MaruutHoe nosne. Bekrop MaruuTHON uHAyKuuu. [TpuHnumn
CYNEPHO3ULMN MArHUTHBIX ToJIed. JInHUM MarHuTHOM nHAykuu. KapTuHa TMHUI MarHuTHOM MHAYKLMH 0JI1 HOCTOSTHHBIX MarHuTOB.

MaruutHoe 1osie IpOBOAHMKA C TOKOM. KapTuHa JIMHUMH MHAYKUMH MarHUTHOrO MOJS JUIMHHOIO HPSMOIrO INPOBOAHHMKA M
3aMKHYTOT'O KOJBIIEBOTO POBOIHUKA, KATYIIKH C TOKOM. OmbIT Opcrena. BanmozelicTBie MpOBOTHUKOB C TOKOM.

Cuna Ammnepa, e€ MOAyJIb U HalpaBJIeHUE.

Cuna Jlopenia, e€ Monynb U HampasiieHHe. JIBIDKeHHE 3apsDKEHHOM YacTUIBI B OJJHOPOJHOM MAarHUTHOM Tiojie. PaGora cuiiel
Jlopenna.

SIBneHue aneKTpOMarHUTHOM MHAYKIMH. [I0TOK BEeKTOpa MarHUTHON MHAYKIMH. DJEKTPOABWXKYINAs CHJIa MHIYKIUU. 3aKOH
9JIEKTPOMArHUTHOM uHAYyKuuu Papanes.

BuxpeBoe anekTpuueckoe Imoje. ONEKTPOABIKYIAS CHJIa HHIYKIMA B TPOBOAHUKE, IBIDKYIIEMCS IOCTYNAaTelbHO B
OJHOPOAHOM MarHUTHOM TIOJE.

IpaBuno Jlenna.

NuaykTuBHOCTE. SIBIEHNE CAMOMHIYKIMU. DJIEKTPOABIKYILAS CHJIA CAMOUHIYKIIMH.

OHeprust MarHUTHOI'O MOJISL KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE IOJIE.

TexHu4yecKkue ycTpoMcTBa M NPAKTUYECKOE NPUMEHEHHUE: IOCTOSHHBIE MAarHuThbl, 3JIEKTPOMArHUTHI, 3JIEKTPOABUraTElb,
YCKOPUTENH JIEMEHTAPHBIX YaCTHL, UHAYKIIMOHHAS TIE€Yb.

Lemoncmpayuu

OmneiT OpcTena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MAaTHUTHBIM TIOJIEM.

JIMHUY MHIYKIMHA MarHUTHOTO TIOJISL.

B3aumopeiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JetictBue cunsl JIopeHIia Ha HOHBI AIEKTPOJIUTA.

SIBneHue aneKTpOMarHUTHON UHAYKIUY.

IpaBuno Jlenna.

3aBUCUMOCTb NEKTPOABIKYIIEH CUIIBI MHAYKIUU OT CKOPOCTH U3MEHEHUS MarHUTHOIO IIOTOKA.

SIBneHne caMOUHAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi

W3ydyeHre MarHUTHOTO TOJISl KATYLIKH C TOKOM.

UccnenoBanue nqeicTBUS OCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue sBJIEHUS 3JIEKTPOMATHUTHON HHAYKLIMH.

Pa3nen 5. Kone6anus 1 BOIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koaiedanus

Konebarenphast cuctema. CBOOOIHBIC MeXaHHUECKUe KoneOanus. ['apmonndeckue kosnebanus. [lepuoa, yacToTa, aMILIUTy A
n ¢daza xonebanuil. IlpyxuHHBIT MasTHHK. MarteMaTHuecKuil MasTHUK. YpaBHEHHE rapMOHHYEecCKHX KomeOanuil. llpemparnenue
SHEPTUH NPHU FApMOHUYECKUX KONEeOaHUAX.

Koneb6arenbupiii KoHTYp. CBOOOIHBIC 3JCKTPOMArHUTHBIC KOJMCOAHWS B HIICATLHOM KOJIEOATEIbHOM KOHTYpe. AHAIorus
MEX/y MEXaHHYECKMMH W JJIEKTPOMAarHUTHBIMU KoyiebaHusaMu. Popmyna Tomcona. 3aKOH COXpaHEHHS] DHEPrHMH B HJCaIbHOM
KoJe0aTeIbHOM KOHTYpE.

[lpencraBnenne o 3aTyxarolux KojeOaHWsX. BbIHyKaeHHble MexaHWdeckue KoneOanus. Pe3zonanc. BrIHyxneHHbIE
3JIEKTPOMArHUTHEIE KOJICOaHHUS.

Ilepemennsblil Tok. CHHYCOMIANBHBIA MEPEMEHHBIH TOK. MOIIHOCTH MEPEMEHHOrO TOKAa. AMILIMTYIHOE U ACHCTBYIOIIEE
3HAYEHHUE CHUJIbI TOKA U HANPSDKEHUSL.

Tpancdopmarop. Ilpom3BoicTBo, mepemada © TOTPEONICHHE DIEKTPUUECKOM JHEPruu. OKOJOTHYECKHE PHUCKHA IPH
IIPOU3BOJCTBE 3EKTpoIHEprun. KynbTypa UCIonb30BaHMsI 31EKTPO3HEPTUU B TOBCEAHEBHOM JKU3HMU.

TexHu4yecKkue yCTpOHCTBA M IPAKTHUYECKOE NPUMEHEHME: 3JIEKTPUYECKUNA 3BOHOK, I'€HEpATOp MEPEMEHHOIO TOKAa, JIMHUU
3JIeKTpolnepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojaebaTeNbHONW CHCTEMBI (MIPYKMHHBIN M MaTEMaTHYECKUN MasATHHK).

HaOnronenue 3aryxarmux KoieOanui.

HccnenoBanne CBOWCTB BBIHYXJICHHBIX KOJIeOaHHH.

Habmronenue pe3onaHca.

CBOOO/IHBIC 3JICKTPOMATHUTHBIC KOJICOAHUSI.

OcuuutorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSHKEHUS OT BPEMEHH) JUTsl JJIEKTPOMAarHUTHBIX KOJIeOaHui.

Pe3onanc npu nmocnenoBaTenbHOM COETUHEHUN PE3UCTOPA, KATYIIKH UHAYKTUBHOCTH U KOHAECHCATOPA.

Mogens TUHUN HJIEKTPONEPEauH.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

HccnenoBanue 3aBUCUMOCTH MTEPHOJIAa MaJIBIX KOJIEOAHUH Tpy3a Ha HUTH OT JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanue nepeMeHHOI0 TOKa B LIETIN U3 MTOCIEA0BATEIBHO COENMHEHHBIX KOHEHCATOPA, KAaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpoMazHUN Hble 60HbL

Val
}V’IC}&dHYl‘lel\l/lC BOJIHBI, YCJIOBMWI PACIIPOCTPAHCTHUA. HCPI/IUA. CROPOUTDh PAaClIPOCTPAHCHWA W AJIMHA BOJIHBI. HUUCPCHHI}IC n

TpBOAE E QI MEA PRI ARA N Chifpakiiis MeXaHHYECKHX BOJTH.

MYHM 1 E PBUMEREEAZQBIRE/IBIRE Ta Tona. TeMmGB%A$:3 21103 (MSK)  Ceprudwikat DO6CCD3675C3DB1D861DEIACS7E3EN6B
YUYPEXXAEHWE MYPbITMHCKAS CPE[HAS LUKOJIA, TlaxiHa Oribra WBaHoBHa,

[vipexkTop




DJeKTpOMarHUTHBIE BOJHBI. YCIIOBUSI M3IIyYCHHUS DICKTPOMAarHUTHHIX BONH. B3ammuas opuenrtanust BexropoB E, B, V B
JJIEKTpOMarHuTHONH BonHe. CBoiicTBa AIEKTPOMArHUTHBIX BOJH: OTpaKEHHE, IMIPEIOMJICHHE, Moisdpu3anus, Audpaxmus,
naTepdepennust. CKopocTh AIEKTPOMarHUTHBIX BOJIH.

[ITkana 3MeKTpOMarHUTHBIX BOJH. [IprMEHEeHNE 3IIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHIMIBI paguoCBA3H U TeNeBHACHUS. Pagnonokanus.

DIeKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOMIEH CPeIbl.

TexHu4eckre ycTpoicTBa M MPaKTHYECKOE NPHUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YIbTPa3ByKOBas JHArHOCTHKA B
TEXHUKE U MEAULIMHE, paaap, paanonpHUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHESHUE MONEPEUHBIX U TPOIOJIBHBIX BOJH.

KoneGuomieecs Teno kak HCTOYHHK 3BYKa.

HaOmronenue orpaskeHus ¥ IpeIoMIeHHsSI MEXaHUYECKHUX BOJIH.

Habmonenue unrepdepeHnn U qudpakini MeXaHH4eCKUX BOJIH.

3BYKOBOW pe30HaHC.

Habimonenue cBsi3u TpOMKOCTH 3BYKa M BEICOTHI TOHA C aMIUTUTYIOH M 4aCTOTOH KojeOaHui.

HccnenoBanne CBOWCTB 37IEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHHE, TTOJSIpU3anus, Tudpakiys, HHTepQepeHys.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. IIpsMonuueiiHoe pacnpocTpaHeHue cBeTa B 01HOpoiHOM cpene. JIyu cBera. ToueuHbIil HICTOUYHHK CBETA.

OTtpaxenue cBeta. 3aKOHBI OTpaXKeHHA cBeTa. [locTpoeHne n300pakeHIH B TNIOCKOM 3epKale.

IIpenomienue cBeta. 3aKoHbBI IPETOMIICHNUS cBeTa. AOCOMIOTHBIN MoKa3aTenb npenomieHus. [lonHoe BHyTpeHHEee OTpaKeHueE.
[IpenenbHbIi yroi IOIHOr0 BHYTPEHHETO OTPaXKEHHUSL.

Jucnepcus cBera. CiioxHbIi coctaB Oenoro cera. LIger.

CoOupatoliye M paccedBaronive JUH3BL. ToHKas JnuH3a. DOKYCHOE pAcCTOSIHHE U ONTHYECKas CHUila TOHKOW JIMH3HI.
[Moctpoenne n300pakeHui B COOMPAIOIINX U PaCCEMBAIOLIMX JIMH3aX. DOpMysia TOHKOW JIMH3BL. YBEIHYEHHE, JaBaeMOoe JIMH30M.

[Mpenenbl NPUMEHMMOCTH ['€OMETPUY ECKON OITHKH.

BonnoBas onrtuka. Marepdepennus csera. KorepeHTHbIe HCTOUHUKH. Y CIIOBUS HAOIOIEHUS MakCHMyMOB U MHHUMYMOB B
MHTEp(EPEHIINOHHOM KapTHHE OT JBYX CHH(a3HBIX KOI€PEHTHBIX HCTOYHHKOB.

Judpakuust  cera. [udpakumonHas pemérka. YcioBue HaOMIONEHUS TJIaBHBIX MaKCHUMyMOB TpH  HaJCHUH
MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PPAKIINOHHYIO PEIIETKY.

[onsipuzanus ceerta.

TexHn4eckne ycTpoHCTBa M NMPAaKTHUECKOE NMPUMEHEHWE: OYKH, JIyna, (oToammapar, MPOSKIMOHHBIN ammapar, MUKPOCKOI,
TEIIECKOII, BOJIOKOHHAS ONTHKA, THU(PPaKINOHHAS PEIIETKA, TOMAPOH.

Lemoncmpayuu

[IpsimonuHelHOE pacpocTpaHEHUe, OTPaKeHHE U IperioMiieHne csera. OnTuieckue Ipruoopsl.

ITonmHoE BHYTpEeHHEE OTpakeHHe. Moenb CBETOBOA.

HccnenoBanne CBOWCTB N300pakeHHUH B JIMH3AX.

Mozenu MUKpPOCKOIa, TEJIECKOIIa.

Habmonenue unTepdepeHny cBera.

Hab6monenue audpakiuyu cBera.

Habmonenue nucrnepcuu ceera.

ITony4yeHue criekTpa ¢ IOMOIIBIO PU3MBI.

[Tomyuenne crexTpa ¢ MoMomIblo IU(GPAKIHOHHOH PEIIETKH.

Habmonenue nonsipusanym cBeTa.

Yuenuueckuiui sxcnepumenm, rabopamopnuie pabomoi

H3mepenne nokasaTenst MpeIOMICHUSI CTEKIIA.

HccnenoBanne cBOWCTB M300pa’KEHHUH B IMH3AX.

Habmronenue mucriepcuu cBera.

Paznes 6. OcHOBBI crienMAIBHOI TEOPHH OTHOCUTEJIbHOCTH

rpaHI/IHBI MMPUMEHNUMOCTHU KJIIaCCUYECKOM MEXaHUKH. HOCTyJ'[aTBI CHeHI/IaHBHOI\/'I TEOPUU OTHOCHUTECIbHOCTHU: MHBAPHUAHTHOCTH
MOJYJISI CKOPOCTH CBETA B BaKyyMe, MPUHITUI OTHOCUTEIBHOCTH DU HINTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIeHIEe BPEMEHHU U COKpAIllEHUE JUTHHBIL.

DHEprusi 1 UMIYJbC PENSITUBUCTCKONW YaCTHUIIBI.

CBs13b Macchl C YHEpIrueil U UMITYJIbCOM PESITUBUCTCKON YaCTHIIBI. DHEPrHsl OKOS.

Pa3nen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6aAHM 0601 ONMUKU

®otonsl. Popmyna [Inanka cBsa3u s3Hepruu HOTOHA C €ro YacTOTOH. DHEPTUs 1 UMIYIbC GOoTOHA.

OtkpoiTie u uccienoanue Gorodddekra. Ompitel A. I'. CroneroBa. 3akonsl GoTodddexta. YpaBHeHHe DHHINTEHHA JUIS
doroaddexra. «Kpachas rpanumna» Gporodrdpdekra.

Jasnenne ceera. OmpiTel I1. H. JIeOenera.

XUMHUYECKOE JIEHCTBUE CBETA.

TexHn4eckre ycTpoHCTBA M MPAKTHIECKOE MPUMEHEHHE: (POTOINEMEHT, (POTONATINK, COTHETHAs OaTapesi, CBETONHO.

Lemoncmpayuu

DotoaddexT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHelHero GpoTtodddexra.

T OTAO T

CBeluAldU/J,.
LOKYMEEDRAAKEAHRARIFERHHON NOANUCHIO
MyHVIuﬂmlﬂ’(ﬁ;ﬁmﬁﬁmDMEOBPABOBATEJ'II:HOE 30.08.23 21:03 (MSK) Ceptudukat D06CCD3675C3DB1D861DE1AC87E3E06B
YYPEXXAEHWE MYPbIFTMHCKAS CPEAHAA LWWKOJIA, laxuHa Onbra MeaHoBHa,
[vipexkTop




Mopnens atoma Tomcona. OmeiTel Pesepdopna mo paccestHnio o-dactun. [Tnanerapuas mozxens atoma. [loctymater Bopa.
W3nyuenne u norsnomenne (GOTOHOB IPH NEPEX0Jie aToMa C OJHOI'0 YPOBHS 3HEprHy Ha Npyroi. Buael cnexrpoB. CriekTp ypoBHEH
SHEpTUH aTOMa BOAOPO/Ia.

Bonnoeie cBolicTBa yactul. Bonusl ae bpoiins. KopnyckynspHo-BOIHOBOW Tyanu3M.

CIIoHTaHHOE U BBIHYKICHHOE H3ITydeHHE.

TexHHUYECKHEe YCTPOICTBA M TPAKTHUECKOE NPHUMECHEHHE: CICKTPANbHBIA aHamW3 (CIEKTPOCKOI), Jiazep, KBAaHTOBBIM
KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopaa.

OmnpeneneHne AIUHBI BOJIHBI Ja3epa.

HaGmronenue nuHeNYaThIX CIIEKTPOB M3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

Habmonenue mnHe4aToro cuexrpa.

Tema 3. Amomnoe adpo

OKCHEepUMEHTHI, JTOKa3bIBAIOIINE CIOKHOCTh CTpoeHUs sapa. OtTkpeitHe paanoaktuBHOCcTH. Ombitel Pesepdopma mo
ONPEJIETICHUIO COCTaBa paJMOaKTHBHOrO M3nydeHus. CBoiicTBa anbda-, Oera-, raMMa-m3iaydeHHs. BiusHue paauoakTUBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OTkpbITHE TIpoTOHa M HelTpoHa. HykmonHnas mozmens sapa [eiisenOepra—lIBanenko. 3apsin simpa. MaccoBoe 4ucio sipa.
W3zoromsr.

Annda-pacnian. DneKTpOHHBIN 1 TO3UTPOHHEIH Oera-pacnai. I'aMma-n3mydenne. 3aKOH paJioaKkTHBHOTO pacmaja.

OHeprusi cBsA3U HYKIJIOHOB B sizpe. SnepHblie cuibl. JledekT maccel sapa.

SnepHble peakiuu. JleneHue u CHHTE3 A1ep.

Snepubiii peakrop. TepMosiaepHbiit cuHTe3. IIpoOIeMbl M MEPCIEKTHBBI SIACPHOM SHEPreTHKU. DKOJOTHMUYCCKHE ACICKTHI
SINEPHOM SHEPTETUKH.

OneMeHTapHbIe yacTULBl. OTKPBITHE TO3UTPOHA.

Mertozpl HAaOIIOICHNS] M PETUCTPALIMH DJIEMEHTAPHBIX YaCTHII.

®dynnaMeHTanbHbIe B3anMoencTBus. EnnHCcTBO u3ndeckoil KapTHHBI MUpA.

TexHnueckre ycTpoHCTBa M MPAaKTHYECKOEe IPHMEHEHHUE: JO3UMETp, KaMepa Buibcona, siepHsblii peakTop, aToMHast 0oMoa.

Lemoncmpayuu

CuéTynk HOHM3UPYIOUUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomoi

HccnenoBanue TpexoB 9acTull (110 TOTOBEIM (hOTOTpadusiM).

Pa3nen 8. DiieMeHTHI aCTPOHOMUH U aCTPOPU3UKHI

Ortansl pa3BUTHA aCTpOHOMUH. IIpHKIaHOE B MUPOBO33PEHIECKOE 3HAUCHNE ACTPOHOMHUH.

Bun 38€31H0T0 HeOa. Co3Be3us, APKHUE 3BE3]IbI, TUTAHETHI, UX BUAUMOE JIBIDKEHUE.

ConHeyHasi cucTema.

Comnune. ConHeuHast akTUBHOCTb. Mctounuk »Heprun CoxHua u 3BE37. 3BE3ABI, UX OCHOBHBIE XapaKTepUCTHKH. [lumarpamma
«CTIEKTPAJBHBIA KJIACC — CBETUMOCTBY. 3BE3IbI INIaBHOM MOCIEI0BATENBHOCTH. 3aBUCHMOCTD «Macca — CBETHUMOCTBY JJIs1 3BE3]] TIIaBHOU
nocnenoBaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE37. CoBpeMeHHbIe MPECTaBICHUS O MIPOUCXOXKACHUHN U 3BoMonuy CoHIIA U 3BE3N.
OTansl )KU3HU 3BE3.

Mneunsiii ITyte — Hama TManaktuxa. Ilonoxenue u apwkenne Connna B I'amaktuke. Tunsl ranaktuk. PaanmoranakTuku u
KBa3aphl. YEpHBIE BIPHI B s[pax raJakTUK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa0O06ma. Pasberanme ranmaktuk. Teopus bBombmioro B3peiBa. PenmkroBoe
W3IIydeHUE.

MacmTabHas ctpykTypa Beenennoii. MeTaranakTuka.

Hepeménnsle mpobiieMbl acTpOHOMHH.

Yyenuyecxue nabniooenus

HaGmoneHnst HEBOOPY)KEHHBIM TJIa30M C HCIIOIb30BAHWEM KOMIIBIOTEPHBIX HPWIOKCHUI U1 ONpEeNeHHUs MONOKEHUS
HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be31Us1 CEBEPHOro MOIyIapus U sIpKUe 3BE3bI.

Habmronenus B teneckomn JIynsl, mianet, Mieunoro [lyru.

O0o011al011€ee TOBTOPEHHE

Ponb ¢Gu3MKM W acTPOHOMHUHM B DKOHOMHYECKOH, TEXHOJOTMYECKOW, COLMANbHOM W ITHYEeCKOW cdepax HesTenbHOCTH
YeJoBeKa, PoJib U MECTO (PU3UKH M ACTPOHOMHUH B COBPEMEHHOM HayYHOW KapTHHE MHpPa, POJib (PU3UUECKOI TEOpHH B (POPMUPOBAHHUN
NPE/ICTaBICHUH O pU3NYECKOW KapTHHE MHUpPa, MECTO (PU3MYECKOI KapTHHBI MUpPa B OOILEM psily COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MpeICTaBICHUN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3ydenne kypca ¢husuku 6azoBoro ypoBHs B 11 Kitacce ocyImecTBisieTcs ¢ y4ETOM COAEpKaTebHBIX MEXIIPEIMETHBIX CBSI3EH
C KypcaMn MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpadry U TEXHOIOTHH.

Medicnpeomemnvle nonamus, cBI3aHHbIE C M3Y4EHHEM METOIOB HAy4YHOrO IIO3HAHUWS: SIBJICHWE, Hay4HBIH (DakT, rurmoresa,
(hu3mueckas BeIMYMHA, 3aKOH, TEOpHsl, HaOII0IeHNe, SKCIIEPUMEHT, MOZICIINPOBAHUE, MOJIEIIb, H3MEPEHHE.

Mamemamuxa: pelIeHNE CUCTEMbl YpaBHEHHH, TPUTOHOMETPUYECKHE (YHKIWMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHICHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX MPOEKIMH HAa OCH KOOPIWHAT, CIOKEHHWE BEKTOPOB, NPOW3BOIHBIC
3neMeHTapHHx (I)yHKuHH HpI/ISHaKI/I HO,[IOGI/I}I TpeyronLHHKOB onpez[eneHHe Hnomazm IUTOCKUX Q)Hryp u 00BEMa Tell.

S MR %HMPWM%BHG OPTaHU3MBI.

MYHULIMTIARLH O RECANERHOR OF HERBPABRBATEAIPHOE I eckas cTpyiBd/B8-TBEHARRITE), MERRTRYKATI RISHERSBRAPBE DI PEMPIETIO6R
YUPEXCEHVE MYPBITVIHCKAS CPEAHSS LUKOJIA, Jlaxutia Onbra VsaHosHa,
P H&%@ C CKTpaJIbHbIW aHAJIN

aQ




leoepagusi: MarHWTHBIE TONIOCA 3EMIIH, 3aJ€KH MarHUTHBIX pyl, (GoTochéMKa 3eMHOH IMOBEPXHOCTH, IpeICKa3aHHe
3eMJIETPSICEHUH.

Texnonocus: TVUHUM 3IJIEKTPOIIEpEaad, TEHEpaTop IIEPEMEHHOr0 TOKa, JJICKTPOJBHIATEeNb, WHAYKIMOHHAs I€4b, panap,
panronpuéMHHIK, TEINEBU30p, aHTeHHA, Tenedon, CBU-meus, MpOeKIMOHHBII anmnapar, BOJIOKOHHAs! ONTHKA, COTHEYHast OaTapes.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI IIPOTPAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA30OBAHUA

OcBoenne yaebHoro npenmMera «®@u3nka» Ha ypOBHE CpeaHEro oodmero obpa3oBanus (0a30BbIi YPOBEHb) JOIKHO 00ECIIEINTD
JOCTH)KEHHE CIIEIYIOLINX JINYHOCTHBIX, METAIPEAMETHBIX U MIPEAMETHBIX 00pPa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbI

JImuHOCTHBIE pe3yabTaThl OCBOEHHMS YydeOHOro mnpenmera «®Pu3nKa» TODKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH
00yJarIuXcs PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOW BHYTPCHHEH TMO3UIMCH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX OpPHCHTAIIMA,
MO3UTHBHBIX BHYTPEHHUX YOEXKJEHHH, COOTBETCTBYIOUIMX TPAIUIMOHHBIM IIEHHOCTAM POCCHHCKOrO OOIIEeCTBa, paclIMpEeHHUe
JKU3HEHHOT'O ONbITAa U OIbITA JIESATENEHOCTH B MPOIECCe PeaIn3allid OCHOBHBIX HAIPaBJICHUI BOCIUTATENIHLHOM AEATEILHOCTH, B TOM
YHCIIE B YACTH:

1) rpa:k1aHCKOro0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON TTO3UIIMK 00y4aroNnIerocsi Kak akTHBHOT'O M OTBETCTBEHHOI'O WIECHA POCCHICKOro 00IIecTBa;

MPUHSATHE TPAJUIMOHHBIX O0IIEYEIOBEIECKUX I'yMaHUCTHIECKUX M JEMOKPATHIECKIX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO AESATEIBHOCTh B MHTEpECcax I'PakJaHCKOI'O OOIIeCTBAa, y4acTBOBATh B CAMOYIIPABJICHUH B
00pa30BaTEeNbHON OpraHNu3aIuH;

YMEHHE B3aMMOJCHCTBOBATD C COLMATBHBIMI HHCTUTYTAaMH B COOTBETCTBHHM C UX (QYHKIMAMH U Ha3HAUCHUEM;

TOTOBHOCTb K TyMAaHUTAapPHON U BOJIOHTEPCKOM €A TENbHOCTH;

2)IaTpHOTHYECKOr0 BOCIIHTAHMSA:

chOpMHUPOBAHHOCTH POCCUICKOM TPaXKIAHCKON HICHTUYHOCTH, TATPHOTHU3MA;

ICHHOCTHOC OTHOUICHUE K TOCYAAapCTBCHHBIM CUMBOJIaM, JOCTHXCHUAM pOCCHﬁCKHX y‘{éHBIX B o0J1acTi (bPIBI/IKI/I " TCXHUKH,

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHUECKOTO TOBEICHHS;

CIIOCOOHOCTP OIIEHMBATh CUTYallMIO U NIPUHAMATh OCO3HAHHBIE PEIICHHs, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH, B TOM YHMCJI€ B AESATEIBHOCTH YUEHOIO;

OCO3HaHME JIMYHOTO BKJIaJla B IOCTPOSHNE YCTOHYHMBOro Oy yIIero;

4)3CTeTHYeCKOr0 BOCTIUTAHUSA:

3CTETHYECKOE OTHOIICHNE K MUPY, BKJIIOYAst 3CTETUKY HAYYHOT'O TBOPUYECTBA, MIPUCYIIET0 (PU3NUECKOH HayKe;

5)TpyaoBOro BOCIMTAHUSA:

MHTEpeC K pa3ndHbIM cepam mpodeccrnoHanbHON AeITEbHOCTH, B TOM YHCIIE CBS3aHHBIM C (DU3UKOH M TEXHUKOH, yMEHHUE
COBepIIaTh OCO3HAHHEIN BEIOOp Oyaymieit mpodeccuu U pearn30BEIBATE COOCTBEHHBIC )KU3HEHHBIC TUTAHEI,

TOTOBHOCTB ¥ CITOCOOHOCTE K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00JACTH (DU3UKHU HA TIPOTHKESHUN BCEH KI3HH;

6)3K010rH4YeCKOro BOCIIUTAHMS:

chOpMHUPOBAHHOCTH SKOJIOTHYECKOI KYIbTYpHl, OCO3HAHUE TII00ATBHOT0 XapakTepa KOIOTHYECKUX MpooIeM;

IUTAaHUPOBAHNE M OCYIIECTBICHHE ACHCTBHA B OKpYXAlOIIeH cpele Ha OCHOBE 3HAHMA IeNell yCTOHYMBOrO pPa3BHTHUSA
YeJI0BEYECTBA;

paciMpeHre OMbITa JAeSTeTbHOCTH IKOIOTUUECKOI HANpaBIeHHOCTH Ha OCHOBE MMEIOLIMXCSI 3HAHUH 10 (hU3HKE;

7)IeHHOCTH HAYYHOIO NMO3HAHHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UUECKOM HAYKH;

OCO3HAaHHE IIEHHOCTH HAaYYHOH [ESITENbHOCTH, TOTOBHOCTh B IPOIECCE M3YyYEHUS] (PU3MKU OCYIICCTBISTH HPOEKTHYIO H
HCCIIENOBATENbCKYIO IEATEIbHOCTh HHANBUIYAIEHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

I[Ho3HaBaTenbHbIE YHMBePCcAJIbHbIE YUeOHbIe JeiCTBUS

Ba3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIHHO (POPMYIHUPOBATH U AKTYAIN3UPOBATH IPOOIEMY, pacCMaTpHUBaTh €€ BCECTOPOHHE;

OMPEIENSTh LENHN IESITENbHOCTH, 3a1aBaTh TapaMETPhl U KPUTEPHHU UX JOCTHKECHHUS;

BBIABJISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHS B PACCMATPUBAEMBIX PU3HUECKUX SIBICHUAX;

pa3pabaTbIBaTh IUIaH PELICHUS IPOOJIEMBI C yIETOM aHAIN3a UMEIOLINXCSA MaTepHATIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACATCIBHOCTb, OIICHUBATH COOTBCTCTBUEC PE3YJILTATOB ICIIAM, OLCHUBATH PHCKU HOCHe)ICTBHﬁ
JIeSITETbHOCTH;

KOOPJAMHHUPOBATH U BBITIOJIHATH pa60Ty B YCJIOBUAX PE€AJIBHOI'0, BUPTYaJIbHOTO U KOM6I/IHI/IpOBaHHOI‘O BSaHMO}]efICTBHH;

Ppa3BUBATh KPEATUBHOC MBIIIJICHUEC TIPHU PECIICHU U Y KU3HCHHBIX npo6neM.

Ba3oBble ucciiefoBaTebCcKHe NeiCTBHUS

BJIaJIETh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMU IOHITUSIMH M METOIaMU (pU3NYEeCKON HayKH;

BJIaJCTh HAaBBIKAMH Y4e€OHO-HCCJIEOBATEINbCKOH W MPOEKTHOH JesATEeNbHOCTH B 00nacTH (U3WKH, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEILHOMY ITOMCKY METO/IOB PEUICHUs 33/1a4 (PU3UYECKOTO COJACpPKAHMUS, MPUMEHEHHIO PAa3JIMYHBIX METOJI0B
MO3HAHUS;

BJIAJCTh BHIAMHU JESATEIBHOCTH IO MOIYYEHHIO HOBOTO 3HAHWS, €ro MHTEPIPETalnH, NpeoOpa3soBaHHUIO M IPUMEHEHHIO B
Pa3IMYHBIX YI€OHBIX CHUTYaIlUsIX, B TOM YHCIIE TIPH CO3JJAHNH y4eOHBIX MPOEKTOB B 00s1acTH (PU3HKH;

BBIABJIATh NPUYNHHO-CIICACTBEHHBIC CBS3M M AaKTyaJIM3MpOBaTh 3ajady, BBLABUTATh THUIOTE3y €€ pemICHUs, HaXOAUTh
apryMEHTBHI IJI51 10Ka3aTeIbCTBA CBOMX YTBEP)KICHUI, 3a/1aBaTh IIapaMeTPhl U KPUTEPHUHU PEIICHUS;

dHAJIMSUPOBATE  TIOIYHCHHBIC B XOAC  PCIICHWA — 3dd49 PC3YyJIbTdTbl,  KPpHTHHYCCKW  OLCHNBATH  HNX  JOCTOBCPHOCTD,

PR OLEHORRAEEN SHEKTROBHAYHARETSR R s
MYHMU C 3E06B
LABMISHOE BOAMETH QBUIEAEPARORATETIMNAGN  oGpasonatcHbABARTEISOCTH CRPTORaR EAECRI TS BRI RIS

YYPE axuHa Onbra l/IB
JvpexT ABAaTh OLICHKY HOBBIM CUTYallUsM, OlCHUBATH IIpUO! peTéHHLII/I OIIBIT;

YMCTh ICPCHOCUTH 3HAHUA T10 (bmmce B IIPAKTUYCCKYIO 00J1aCTh KUBHCACATCIIbHOCTH,




YMETbh MHTETPUPOBATh 3HAHUS U3 PA3HBIX IIPEIMETHBIX obacTei;

BBIJIBUI'aTh HOBBIE WJIEH, IPEUIaraTh OPUTHHAIBHBIE ITOIXO/IbI M PEIICHS;

CTaBUTb MPOOJIEMBI U 3a]1auH, JOIYCKAIOIINE aTbTePHATUBHBIC PEIICHHS.

Pabora ¢ undopmanmeii:

BJIAJCTh HABBIKAMH IIONY4YEeHUs] MH(POpPMAIMK (PU3NIECKOTO COAEPKAHUS M3 MCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIHHO
OCYIIECTBIIATH OMCK, aHAIN3, CHCTEMATH3AIMIO 1 HHTEPIPETALNIO HHPOPMANNH Pa3INIHbIX BUIO0B U ()OPM MPEACTABICHUS,;

OLICHHUBATb JOCTOBEPHOCTH MH(OpManNH;

UCTIONB30BaTh  CpeACcTBA HMH(OPMALMOHHBIX M KOMMYHHKALIMOHHBIX TEXHOJOTMH B  pEIIEHWHM KOTHUTHBHBIX,
KOMMYHUKATUBHBIX W OpraHu3alilMOHHBIX 3adad C CO6J'IIOI[€HI/ICM Tpe60BaHHﬁ OPrOHOMUKH, TEXHUKHU 6830H3CHOCTI/I, TUT'CHBI,
pecypcocOepexeHus, IPaBOBBIX M STHYECKHX HOPM, HOPM HH(OPMAIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3NUECKOrO COZAEpaHUS B pa3NUuHbIX (opmarax ¢ yu€ToM HazHaueHUss MHGOPMAIMM W IIEJIEBOM
ayJAMTOPUH, BBIOUPAsi ONTHUMAIILHYIO (hOPMY IPECTaBIICHNS U BU3yaIN3allHH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YdeOHbIe JeicTBUA:

OCYIIECTBISITH OOIICHNE Ha YPOKax (PU3UKH U BO BHE-YPOUHOH JEATEIBHOCTH;

pacno3HaBaTh MPEIIOCEUIKN KOHMIMKTHBIX CUTYALMH ¥ CMSIT4aTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHMS C HCIIOIb30BaHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh ¥ UCIIOJIB30BaTh MIPEUMYII[ECTBA KOMAHAHOW M HHINBUIYAIBHON paboThI;

BBIOMpAaTh TEMAaTUKy M METOABI COBMECTHBIX NEHCTBHH C Y4ETOM OOIMMX HHTEPECOB M BO3MOXKHOCTEH KaKJIOrO wWieHa
KOJUIEKTHBA;

MPUHAMATH e COBMECTHOM JIESITEIEHOCTH, OPTaHU30BBIBATH W KOOPAWHUPOBATH JEHCTBHA MO €€ JOCTMKEHHIO: COCTaBISAThH
TUTaH IEHCTBHH, pacTIpeneNnaTh POii C Y9ETOM MHEHUH YYaCTHHKOB, O0CYXKIATh Pe3yIbTaThl COBMECTHON paOOTHI;

OLICHMBATh KA4ECTBO CBOET0 BKJIA/Ia ¥ KaXKAOT0 y4aCTHUKA KOMaH bl B OOIINI Pe3ysIbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OHCHUBATL UACH C ITO3UIIMHU HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTI/I‘IeCKOﬁ 3HAYUMOCTH,

OCYHIECTBJIATH IMO3UTUBHOC CTPATCTUYCCKOEC MOBCACHUEC B PA3JIMYHBIX CHUTyalUAX, MPOABIATHL TBOPUYECTBO U BOO6pa)KeHI/Ie,
OBITH WHUIIMATUBHBIM.

PerysisiTuBHBIE YHHBEpCAJIbHBIE YUeOHbIE Al CTBUS

CamoopraHuzamus:

CaMOCTOSITENIbHO OCYILECTBIISITh ITO3HABATEIbHYIO JEATENILHOCT, B 00JacTH (PU3MKM M aCTPOHOMHH, BBISIBIISITH MPOOJIEMBI,
CTaBUTH ¥ (HOPMYIIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETIbHO COCTABIIATH IUIAH PELICHHS PACUETHBIX W KaYECTBEHHBIX 3a/1a4, IUIAH BBITTOJHEHHUS NPaKTHIECKOH paboTHI C
y4€TOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3SMOXKHOCTEH M MIPEANIOYTECHHH;

JIaBaTh OLIEHKY HOBBIM CHUTYaLIUSIM;

pacmmpsATh paMK1 y9e€OHOTO TIpeJMeTa Ha OCHOBE JINUHBIX MPEANIOYTEHHH;

JIeNaTh OCO3HAHHEIN BEIOOp, apTyMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 32 PEIICHHE;

OLIEHUBATDH NPUOOPETEHHBIH OIFIT;

CIOCOOCTBOBATh (POPMUPOBAHHIO U TIPOSBIICHHIO SPYAHUIINHN B 007aCTH (PU3UKH, TOCTOSHHO MOBHIIIATH CBOI 00pa3oBaTeIbHBIN
U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPO.1b, MO OHAJIBLHBII HHTEJJIEKT:

J1aBaThb OLICHKY HOBBIM CUTYallUSAM, BHOCUTH KOPPECKTHUBEI B ACATCIIbHOCTb, OLICHUBATHE COOTBETCTBUC PE3YJIILTATOB LCIIAM,

BJIaACTh HaBBIKAMH MO3HaBaTEIbHOU pe(bneKcm/I KaK OCO3HaHUA COBEpHIaACMbIX HeﬁCTBHﬁ 1 MBICJIMTCIIbHBIX ITPOLECCOB, UX
pe3yJabTaTOB U OCHOBaHUM;

UCIIOJIb30BATh MPUEMBI pe)IIEKCHH JUTSI OLIEHKH CUTYalMH, BEIOOpa BEPHOTO PELICHMS;

YMETh OLIEHMBATh PUCKH M CBOEBPEMEHHO ITPUHUMATh PEIICHHS 110 UX CHIKECHUIO;

NPUHUMATh MOTHUBBI ¥ aPTYMEHTBI IPYTUX MIPH aHAJIN3€ Pe3yIbTaTOB eI TeNbHOCTH;

NPUHAMATH ce0sl, TOHUMast CBOM HEAOCTaTKU M JJOCTOMHCTBA;

NPUHAMATh MOTHBBI ¥ aPTYMEHTHI IPYTUX MIPH aHAIN3€ PE3yIbTaTOB JeITEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JIPYTHX Ha OMIHOKH.

B mpomecce nocTMXKEHUs JUYHOCTHBIX PE3yIbTATOB OCBOCHMS NPOrpaMMbl 1O (pHU3HMKE U ypOBHSA CPEOHEro OOIIero
00pa30BaHMs y 00YJaIOIUXCS COBEPLICHCTBYETCS SMOLMOHANBHBIN HHTEIJIEKT, IPEIOIararonii copMHpOBaHHOCTE:

CaMOCO3HAHMsI, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE IMOIMOHAIBHOE COCTOSIHME, BHJETh HAIPABICHUS PA3BUTHS
COOCTBEHHOH 3MOIMOHATEHON cheprl, OBITH YBEPEHHBIM B ce0e;

CaMOpEeTYJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTD 32 CBOE IOBE/IEHHE, CIIOCOOHOCTD
AIalITUPOBATHCA K OMOIIMOHAJIbHBIM U3MEHCHUAM U IPOABIIATH FI/I6KOCTI), OBITH OTKPBITBIM HOBOMY,

BHyTpeHHCﬁ MOTHBAIIWH, BKHIOqa}OHleﬁ CTPEMJICHUEC K AOCTHXKCHUIO LEIN U YyCHEXy, ONTHUMU3M, HHUIIUATUBHOCTb, YMCHUC
JIEHCTBOBATh MCXO/IS U3 CBOMX BO3MOXKHOCTEH;

OMIIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE JPYTHX, YUHUTHIBATh €r0 NMPH OCYIIECTBICHUH
001IeHNs1, CIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJBHBIX HABBIKOB, BKIIIOYAIONIUX CIIOCOOHOCTH BBICTPAWBATh OTHOLICHHUS C JAPYTMMH JIOJBMHU, 3a00THTHCS, MPOSBIATH
MHTEpEC U pa3pemarb KOHPINKTHL.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenns B 10 kJacce mpeaMeTHbIe pe3yiabTaThl HAa 0a30BOM YPOBHE JIOJDKHBI OTpakaTb C(OPMHPOBAHHOCTh Y
00y4JaromuXxcsl yMEHHUH:

JIEMOHCTPHPOBATh Ha MPHUMeEpax poiib U MecTo (Ppnu3nku B YOPMHUPOBAHNN COBPEMEHHOW HAYIHOW KapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOIHHL, B IPAKTUUECKON AESITEIbHOCTH JIIOIEH;

y"ll/llblﬁd.lb lpdﬂl/lubl llpl/IMCHCHl/lﬂ YlJy'iCHHbl)& (:]pl/ldl/l"lt:\zl\l/l)& MUACJICI’I. Mdlcpl/ld..ilbﬂd}l TOYKd, YlﬂcpuﬂdJled}l CHCTCMd Ulb"lé Id,
16EEYERS HBBPAAH RIBSTROTEEH, HRATGSIOMonenn cTpoenus ra3os, KHUAKOCTEH U TBEPIBIX TEN, TOUEUYHBIN DIEKTPHIECKUH 3aps IIPU
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KASi CPEOHSAS LUKOJIA, laxvHa Onbra Visasoetia .
,U,leeKT ACIIO3HABaATh (DU3UYCCKHUC SABJICHUS l'[pOLIGCCI:.Iﬁ 1 OOBICHATH UX HA OCHOBE 3aKOHOB MCXaHHKH, MOJ'ICKyJ'IS[pHO-KI/IHeTI/I‘{eCKOI/I

[COpHUHU CTPOCHUS BCHICCTBA U JJICKTPOAUMHAMHUKH. PABHOMCPHOC U PABHOYCKOPCHHOC HDHMOHHHeﬁHoe JABHKCHUC, CBO60[[HO€ nagcHUcC




TeJ, IBMKCHHUE 110 OKPY)KHOCTH, MHEPLIUS, B3auMoeicTeue Tei, muddysust, Op oyHOBCKOE IBIKEHUE, CTPOCHHE KUIKOCTEH U TBEPIBIX
TeN, M3MEHEHHe o0bEéMa Teln NpH HarpeBaHUM (OXJIaXKJICHWH), TEIUIOBOS DPAaBHOBECHE, HCIApEHHE, KOHICHCALUs, IUIaBJICHHUE,
KpHUCTAJUTH3anus, KAIIEHUE, BIa)KHOCTD BO3/(yXa, ITOBBIIICHNE JIaBJICHNS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXKAY
rapaMeTpaMy COCTOSIHUSI T'a3a B H30TPOIIeccax, HEKTPU3anus Tell, B3anMOICHCTBHE 3apsIIOB;

OIMCHIBATh MEXAHMUYECKOE [BI)KECHHE, HCHONB3Ys (pU3WUecCKne BEIMYMHBI: KOOpAHMHATA, IyTh, IEpPEMEIlEHHE, CKOPOCTh,
YCKOpEHHE, Macca Tella, CHIIa, IMITYJIbC Tella, KHHETHYeCKash YHEPTHs, TOTCHINAIbHAS YHEPTHs, MEXaHNUEeCcKast paboTa, MEXaHHIECKast
MOIIHOCTh; IIPU OINMCAHUM MPaBHIBHO TPAKTOBATh (PU3MUECKUA CMBICI HCIOIB3YEMbIX BEIUYUH, MX OOO3HAYCHHS M CIWHUIIBL,
HaXOJWUTh (DOPMYIIBI, CBA3BIBAIOLINE JAHHYIO (DM3HUECKYIO BENIUYHMHY C APYTHMH BEIMYNHAMM;

OIMCBHIBATh M3YYEHHBIC TEIUIOBBIC CBOICTBA Tel W TEIUIOBBIEC SBICHUS, UCIONB3YySA (PU3MUYECKUE BEIWYHMHBL JaBlICHHE Tasa,
TeMIeparypa, CpeaHsAs KHHETHYECKass SHEpTusl XaOoTHYECKOTO [BIDKCHHMS MOJIEKYJ, CpeAHEKBaIpaTHYHasi CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTHsl, paboTa raza, Kod(QUIMEHT MOJE3HOr0 JACHCTBUS TEIUIOBOTO JBUrATENs; MPU OMUCAHUU
NPaBWIbHO TPAKTOBaTh (U3NYECKHIH CMBICI UCIIOJAb3YEMBIX BEJIWYMH, WX O0O3HA4YeHHs W €AWHMIBI, HAXOJUTh (OPMYIIBI,
CBSI3BIBAIOIME JaHHYIO (PU3NUECKYIO BEJTMYUHY C IPYTHMH BEJTHYHHAM;

OIUCHIBATh M3YYEHHbIC AJICKTPHUECKHUE CBOICTBA BELIECTBA U AIIEKTPHUECKUE SBICHUS (IIPOLECCHI), HCIONB3Ys (pu3ndeckue
BEJIMYMHBL: 3JIEKTPUYECKUN 3apsf, IEKTPUUECKOe IoJe, HANpsHKEHHOCTh IO, MOTEHLHUA, Pa3HOCTh IOTEHLUANIOB; MPU OMMCAaHUU
NPaBWIbHO TPAKTOBATh (PU3MYECKUH CMBICT MCHONB3YEMBIX BEIMYMH, MX OOO3HAYCHHS W €JUHUIIBI, YKa3blBaTh (HOpMyIbL,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BETMUUHY C IPYTHMH BETHUHMHAMM;

AQHAJIM3MPOBATh (PU3MUECKHE IPOIECChl M SBICHUS, HCIONb3ysd (PU3NYECKHE 3aKOHBl M IPHUHIUIBL 3aKOH BCEMHPHOTO
mrotenns, |, Il u Il 3akonsl HbroToHa, 3aKOH COXpaHEHHWsS MEXaHWYECKOW ASHEPTHHM, 3aKOH COXPAHEHHMS HMITYJIbCA, HMPUHIMI
CYNEPIO3UNNN CHJI, TPHHIUI PABHONPABUS HHEPUHMAIBHBIX CHCTEM OTCYETa, MOJEKYISIPHO-KHHETHIECKYIO TEOPHIO CTPOCHUS
BEILIECTBA, TA30BbIC 3aKOHBI, CBA3b CPEAHEH KMHETHUECKOH 3HEPTHH TEIUIOBOTO ABWKCHHUSI MOJIEKYJ ¢ aOCOMIOTHOW TEMIIEpaTypoi,
MEPBBI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHs OJIIEKTPUUYECKOTO 3apsinia, 3akoH KyraoHa, NMPUITOM pa3nnyaTh CIOBECHYIO
(hopMyITHPOBKY 3aKOHA, €T0 MATEMaTHUYECKOE BRIPAKEHUE U YCIOBUS (TPaHHIIBI, 001aCcTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPHUHIUIBI JCHCTBHS MAaIlMH, HPUOOPOB M TEXHWYECKHX YCTPOMCTB; pa3JIM4aTh yCIOBUS UX
6e30IacHOTO HCIOIb30BAaHUS B TOBCETHEBHOM KU3HUY,

BBITIOJIHATH IKCIIEPUMEHTHI 110 UCCICIOBAHUIO (PU3NUECKUX SBJICHUH U MPOLIECCOB C UCIOJIB30BAHUEM IMPSIMBIX U KOCBEHHBIX
W3MEpEHU, Npu 3ToM (GOpMyIUpoBaTh NpolieMy/3afady | TUMOTE3y Y4eOHOro OSKCHEepHMEHTa, coOMpaTh YCTAaHOBKY U3
NPe/IOKEHHOT0 000py/J0BaHHS, TPOBOAMTH ONBIT U (HOPMYIUPOBATH BBIBOJIBI;

OCYLIECTBIISITh MpPSMbIE M KOCBEHHBIC HM3MEpEHHUs (HU3NYECKUX BEJIMYMH, NPH 3TOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO
U3MEPEHUs U UCTIONIBb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPELIHOCTEH U3MEPEHHUI;

UCCIIENOBaTh 3aBUCHMOCTH MEXIy (HU3NYECKMMH BEIMYMHAMH C HCIOJNB30BAHHEM IIPSIMBIX HM3MEPEHHH, NpPH 3ITOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YNbTATHI MOMYYCHHON 3aBUCUMOCTH (PM3NUECKUX BEMUUH B BUAE TaOIMI U rpauKoB,
JIeTTaTh BBIBOBI 110 PE3YABTATaM HCCIICIOBAHUS;

coOmogaTh TpaBmia 0E30MacHOTO TpyAa TPH TPOBEACHHWH HCCICAOBAaHWHA B paMKaxX Y4eOHOTO JKCIIEPUMEHTa, Y49eOHO-
HCCIIEOBATENbCKON 1 IPOEKTHOH AEATENPHOCTH C UCIONb30BAHHEM H3MEPUTETBHBIX YCTPOUCTB M 1a00paTOpHOTO 000PYIOBAHNS;

pemath pacyéTHBIC 3a/1a4H C SIBHO 3aJJaHHON (M3UIECKOH MOJENbIO, NCTIONb3Yys (PU3NUECKHE 3aKOHBI U MPUHLUIIBI, HA OCHOBE
aHaJM3a YCJIOBUSI 3a/laud BbIOMpaTh (DU3UUECKYI0 MOJIEb, BBLICIATh (U3MUYECKUE BETUYMHBI M (OPMYIbI, HEOOXOAMMBIC sl e€
peLIeHHs], IPOBOJUThH PACUYEThI M OLIEHHBAThH PEAbHOCTD MOJIYUYEHHOr0 3HaYeHUs (PU3NUECKON BEJTMIHMHBI;

penaTh KaueCTBEHHBIE 3aJJaul: BEICTPAUBATh JIOTHYECKH HEIIPOTHBOPEUNBYIO LEMOYKY PACCYKICHUI C ONOpON Ha M3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHHS;

UCIIOIb30BATh NPH PElLIEHUH Y4eOHBIX 33/1a4 COBpEMEHHble MH()OpMALMOHHbIE TEXHOJIOTHHU [UIsl TIOMCKA, CTPYKTYPUPOBAHUS,
MHTEpIpETal W TPEJCTaBICHUS Y4eOHOHM W HaydyHO-TIONYJspHOW WH(OpPMAalUM, IMOJNYYEeHHOH W3 pas3JIMUHBIX HCTOYHHKOB,
KPUTHUYECKN aHATU3UPOBATH MOITy4aeMyI0 HH(OPMAIIHIO;

NPUBOANTH IIPUMEPHI BKJIA/JA POCCHHUCKMX M 3apyOSKHBIX YUYEHBIX-(DM3UKOB B pa3BUTHE HayKd, OOBSICHEHHE IIPOIECCOB
OKPY’KalOIIEero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCTIONb30BATh TEOPETHUECKNE 3HAHUS 10 (DU3HKE B IMIOBCEAHEBHOM JKM3HM [UIs o0ecriedeHnst 0e301acCHOCTH IIPH OOpAaIEHUH C
npuOOpaMu M TEXHWYECKUMH YCTPOWCTBAMHM, JUIS COXPAHEHMS 3[0POBBS M COOJIOACHHS HOPM SKOJOTHYECKOTO IIOBEICHHS B
OKpYy>Karolleu cpene;

paboTaTe B TpyIE C BBHIIIONHEHWEM pAa3IUYHBIX COLMAIBHBIX pOJIEH, IUTAaHUPOBAaTh pabOTy TPYMIMbI, PALHOHATIBHO
pacnpeneniTh OO0S3aHHOCTH M INTAHUPOBATH NEATENLHOCTh B HECTAHAAPTHBIX CHTYAIMsX, aJICKBATHO OILCHUBATH BKJIAJ KAKAOTO M3
YYaCTHHKOB T'PYIIBI B PELICHUE PacCMAaTPHBAEMOI NTPOOIEMBI.

K xonnmy obydenust B 11 kJacce mpeaMeTHBIC pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(OPMHPOBAaHHOCTH Y
00yJaromuxcss yMEHHIH:

JIEMOHCTPUPOBATh Ha MPUMeEPax poiib U MecTo (pu3nku B GOpMUPOBAHUN COBPEMEHHOW HAYYHOW KapTHUHBI MHUpPa, B Pa3BUTUU
COBPEMCHHOM TEXHUKHU U TEXHOJIOIUH, B MPAKTUICCKOMN EATSILHOCTH JIFOJICH, IIEIOCTHOCTh M SAMHCTBO (DU3UYCCKON KAPTHHBI MUDA;

YUYUTBIBATh TPAHUIBI IPUMEHEHHS N3YYSHHBIX (PU3NYECKMX MOENEH: TOUCUHBII 2JIeKTPUIECKUIl 3apsi/, JIyd CBeTa, TOYCUHBIH
MCTOYHHK CBETA, SIEPHASI MOJIENb aTOMa, HYKJIOHHAsI MOJIeIb AaTOMHOTO S,/Ipa IIPU PELIeHUH (hU3MYECKUX 3a/1a4;

pacno3HaBaTh GpU3NYECKHUE SBIECHUS (TIPOLECCHl) U OOBICHSITH MX HAa OCHOBE 3aKOHOB 3JIEKTPOJMHAMHKH M KBaHTOBOH (pH3MKH:
JNEeKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHMUYECKOE, MATHUTHOE JACHUCTBHsS TOKAa, B3aUMOAEHCTBHE MAarHUTOB,
JJIeKTPOMAarHUTHAsT MHAYKLUS, N€HCTBHE€ MAarHUTHOIO IOJIsI Ha HPOBOJHMK C TOKOM M JBIXKYIMUICS 3apsj, JIEKTPOMAarHUTHBIE
KojneOaHNMs W BOJHBL, TPSIMOJIMHEHHOE pAacHpOCTpaHEHHE CBETa, OTPaKEHHE, NpEeIOMIICHHE, WHTepdepeHnus, IUPpakIus Hu
TOJISPU3AIUS CBETa, TUCTIEPCHS CBeTa, (poTodnexTpuaeckuit aPPexT (hotodddhekr), cBeToBOE NTaBICHNE, BO3HUKHOBEHUE TMHEHIATOTO
CIIEKTpPa aToMa BOIOPO/IA, ECTECTBEHHAsI M HCKYCCTBEHHAS PaIN0aKTHBHOCTD;

OIUCHIBATh M3YyYCHHBIE CBOMCTBA BEIIECTBA (DIEKTPUUECKHE, MATHUTHBIC, ONTHYECKUE, SIEKTPHIECKYIO IPOBOANMOCTD
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PA3/INMYHBIX CPT ) U S9JICKTPOMAI'HUTHBIT ABJICHKA (ITPOLCCTBI), UCITOJIB3 YA (PUSHHCCKUC BUIIMYWMHDBIL.  SJICKTPUHYCCKUN 3api/d, Child TOKA4,

HSRIYHMERTROBMHEATRARKIRRS HOA BRAMGESkoe  conpoTHBIICHHE, PA3HOCTh MOTCHIMAIOB, SICKTPOABIKYILAS CHIA, paboTa TOKa,
Hm?ﬂ HYRAFeHQF SHOPIETHQE QBUAL Q%TEUW%&-{ 1088 3ty AR M5O ep 19RATURETINGEERITE GBRBAPROLRE AP TR3HRAR
! PEﬂ EHWUE MYPbIrMH CPEOHASA LUKOAA, flaxvHa nbrg?/fsaﬂr%é%}fTHB 7 HEp ’
TCRHr 1ACTOTA. KOJICOAHNH B KONCOATCHEHOM KOHTYPC, 3apfil M CHIA TOKA B IPOLECCE FAPMOHMYECKHX SMEKTPOMATHHTHBIX

konebanuii, (HOKYCHOE pacCTOSHUE W ONTHYECKAs CHJIA JIMH3BI, IPW ONMCAHUH IPABUILHO TPAaKTOBATL (DM3MUYECKHIH CMBICIT




UCTIONb3YEMBIX BEIMYMH, MX O0O3HaueHWs M €IWHHIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOUINE JAHHYIO (HM3MUYECKYIO BEIWYMHY C
JPYTHMU BEIMYHHAMY;

OITUCHIBATh M3YYEHHbIC KBAHTOBBIC SIBJICHUS M NPOILIECCHI, UCTIONB3Ys (PU3MUCCKNE BEITMYMHBL: CKOPOCTH 3JIEKTPOMAarHUTHBIX
BOJIH, JUTMHA BOJIHBI X 9AaCTOTA CBETA, SHEPTHA M UMIYNbC (POTOHA, TEPHOA MOTYpacaaa, SHEPTUS CBA3M aTOMHBIX SIAEp, IPH ONMCAHUH
NPaBWIBHO TPAKTOBATh (M3MYECKUH CMBICI HCIONB3YEMBIX BEIMYMH, WX OOO3HAYCHWS M COWHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIHE JAHHYIO (PU3NUECKYIO BEMUYHMHY C IPYTHMHU BETUUHMHAMH, BBIYUCISITH 3HAUCHUE (PU3HMIECKON BETNIUHBL;

aHAJIM3UPOBaTh (PU3MUECKUE IPOIECCHl M SBICHUS, HCHONB3Ys (U3MYECKHUE 3aKOHbI W HPUHLUIMBL: 3akoH OMa, 3aKOHBI
MOCJIEI0BATENBHOTO U MapalIeIbHOTO COSIMHEHNS TPOBOAHUKOB, 3aK0H J[xoymna—JIeHna, 3aK0oH 3JeKTPOMArHUTHOM HHAYKIHH, 3aKOH
MPSAMOJIMHEWHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKCHHS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, ypaBHEHHE OWHINTEHA Ayt
(dorordderra, 3aKOH COXpPaHEHHs DHEPrHH, 3aKOH COXPAHEHHS HMIITYJbCa, 3aKOH COXPAHEHHs JJIEKTPHUECKOTro 3apsila, 3aKOH
COXpaHEHHUs] MacCOBOr'0 YHCIa, TOCTyaaThl bopa, 3aKOoH pajnoaKTHBHOrO pacnaja, NPy 3TOM Pas3iiMyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMAaTUYECKOE BBIPAXKEHUE U yCIOBUS (TPaHUIIbI, 001aCTH) NPUMEHUMOCTH;

OIpeNIeNIATh HAIIPaBJICHUE BEKTOPA MHAYKIIMM MAarHUTHOIO IOJISI IPOBOJHUKA C TOKOM, CHJIBI AMIniepa U cuiisl JlopeHna;

CTPOUTH U ONUCHIBATH H300paXKeHHUE, CO3/1aBAEMOE TTIOCKUM 3€PKaJIoM, TOHKOH JTHH30M;

BBITIOHATH IKCIIEPUMEHTHI 110 MCCIEA0BaHUIO (PU3NUECKHX SIBJICHUH M MPOLIECCOB C UCIIOIB30BAHMEM IPSIMBIX U KOCBEHHBIX
W3MEpEHUl: Tpu 3ToM (OpMyIHpoBaTh MpolneMy/3afgady ¥ THUIOTE3y YYeOHOro SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPE/TIOKEHHOTO 000pYyJ0BAaHHS, TPOBOAMTH OTBIT U (HOPMYIUPOBATH BBIBOJIBI;

OCYLIECTBIIATh MpsSMbIE M KOCBEHHBbIC HM3MEpeHHs (H3NUECKHX BEIMYUH, IPH 3TOM BBIOMPATh ONTHMAIBHBIA CHOCOO
M3MEPEHUS U HCIOJIb30BATh M3BECTHBIE METOIBI OIIEHKH MOTPEIIHOCTEN H3MEpEHNH;

WCCIIENOBAaTh 3aBUCHUMOCTH (M3MYECKHX BEIMYMH C HWCIOIB30BAHHEM IPSMBIX H3MEPEHHH: NMPH 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOMYIEHHON 3aBUCHMOCTH (PU3NUECKUX BENWYMH B BUIE TaOMMIl U rpa(HKOB, JENaTh BHIBOMBI
IO pE3yIbTaTaM UCCIIEI0BAHMS;

cobmoaTh mpaBmia 0€30MacHOrO TpyAa NPH NPOBEACHWM MHCCICAOBAaHWM B paMKax y4eOHOTO 3KCIEpUMEHTa, ydeOHO-
HCCIIEIOBATEIHCKON M MPOEKTHOM JESITEIPHOCTH C UCIOIb30BAHNEM U3MEPHUTENBHBIX YCTPOMCTB 1 1ab0paTOpHOT0 000pyJ0BaHNUS;

peliath pacy€rHble 3a/1a4u C SIBHO 3a/IaHHOW (DPU3MUYECKOI MOJIEIbIO, HCIONB3Ysl (PU3NYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE
aHaJM3a YCJIOBUSI 3a/1a4d BhIOMpaTh (DU3UUECKYI0 MOJIEb, BBLACIATH (U3MYECKUE BEIUYMHBI M (OPMYJbI, HEOOXOmUMbIE Ui e
pelIeHsl, TPOBOIUTE PacUYEThI M OIIEHUBAThH PEAIbHOCTH MOTYUYEHHOr0 3Ha4Y eHHs (PH3MUECKOH BEINUNHEI;

pelaTh KaueCTBEHHBIE 3aJjaul: BBICTPAUBATh JIOTHUECKU HEITPOTHBOPEUNBYIO LIEMIOUYKY PACCYKICHUIN C ONOpON Ha U3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HIECKUE SBICHUS;

UCTIONb30BATh IPH PEIICHUN YIeOHBIX 33/a4 COBpEeMEHHbIE MH(OPMaMOHHbIE TEXHOJIOTHHU JUISl IOMCKA, CTPYKTYPHPOBaHHUS,
MHTEpIpETAA W TIPEJCTaBICHUS Y4eOHOM W HaydHO-TIONMYJIsApHOW HWH(OpPMAIMM, IONYYEHHOH W3 pa3JIMuHBIX HCTOYHHKOB,
KPUTHUYECKH aHAIM3UPOBATH MTOIYYaEeMYI0 HH(OPMAIIHIO;

OOBSCHATH TPHHIMIBI ACHCTBUS MAIIWH, NMPHUOOPOB M TEXHWYECKUX YCTPOMCTB, pPasziIWYaTh YCIOBUS HMX OE30MaCHOTO
WCTIONb30BaHMS B TIOBCEHEBHON JKN3HH;

MPUBOANTH NPHUMEPHI BKJIAJA POCCHHCKMX M 3apyOEXKHBIX Y4EHBIX-(H3MKOB B Pa3BHTHE HAYKH, B OOBSCHEHHE IPOLIECCOB
OKPY’KaIOIIEro MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIIONIb30BaTh TEOPETHYECKHE 3HAHMUS 10 (PU3UKE B TIOBCEJHEBHOM KM3HU Ui oOecreueHns: 6e30acHOCTH MpU 00palleHn ¢
npubopaMu M TEXHUYECKUMU YCTPOMCTBAMHM, Ul COXPAaHEHMS! 370pOBbS M COOJIOJICHHMS HOPM OSKOJOIMYECKOrO IIOBEIEHHS B
OKpYy»Karolieil cpene;

paboTate B TpyIIe C BBHIIOJIHEHHEM pa3JIMuHBIX COIMANBHBIX pOJeH, IUIaHUPOBaTh pPabOTy TPYIIIbl, palOHAIBLHO
pacupeacisaTh 06ﬂ3aHHOCTl/l 1 IJIaHUPOBATH ACATCIIBHOCTh B HCCTAHAAPTHBIX CUTyalUAX, aICKBATHO OIICHMBATL BKJIA[ Ka)XJI0Iro M3
YYaCTHHKOB I'PYIIBI B pELIEHUE pacCMaTPHUBAEMOH ITPOOIEeMBI.

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHUUUNAJIbHOE BIOA)KETHOE OBLLEOBPA3OBATEJIbHOE 30.08.23 21:03 (MSK) Ceptudukat D06CCD3675C3DB1D861DE1AC87E3E06B
YYPEXXAEHUE MYPbIFTMHCKASI CPEAHASA LUKOJIA, JlaxuHa Onbra MBaHoBHa,
[vipexkTop




TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

Koaun4yecTBo 4acoB

Ne aekTpoHHbIe (LH(poBbIE) 00pa3oBaTebHbIE
HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMbl Kontpoasmoie | TpakTiueckne

n/n Beero | ore padoTs: pecypcnl

Pa3znen 1.0U3UKA U METOAbI HAYUHOI'O ITIO3HAHMUSA

1.1 @u3uKa U METOAbI HAYYHOI'O IIO3HAHMS 2 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72

HWroro mo pazneny 2

Paznen 2.MEXAHUKA

2.1 KunemaTuka 5 bubnuotreka [1OK https://m.edsoo.ru/7f41bf72

2.2 JuHnamuka 7 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXPAHEHHUs B MEXaHUKE 6 1 1 bubamnoreka [1OK https://m.edsoo.ru/7f41bf72

Hroro no pasneny 18

Pa3nena 3.MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKON TEOPUHU 9 1 bu6mmoteka [{OK https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 bubmunoreka IJOK https://m.edsoo.ru/7f41bf72

33 | /\TPCraTHbie COCTOAHMS BelecTBa. Pasopbie 5 Bu6amorexa [TOK https:/m.edsoo.ru/7f41bf72
MIEePEXO/IbI

Wroro no pazneny 24

Pa3nen 4.9JIEKTPOJIMHAMUKA

4.1 DJIeKTpOCTaTHKA 10 1 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72

4.2 HocTosHHEIH dreKTprHeckHit TOK. TokH B 12 1 1 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
pa3IMYHBIX Cpeaax

Hroro no pazneny 22

Pe3epBHOE BpeMms 2 1

OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4

[JOKYMEHT NOZAMNWUCAH 3MEKTPOHHOW MOANUCHIO

MYHULUMNAJIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHME MYPbITMHCKAS CPEAHAA LWKOJIA, J/laxvHa Onbra VisaHoBHa,

[upekTop

30.08.23 21:03 (MSK) Ceptudukat D06CCD3675C3DB1D861DE1AC87E3E06B



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

11 KJIACC

KoanuecTBO 4acoB

Ne HauMeHOBaHHE Pa3ie; 0B 1 TeM MPOrPaMMbI o = daexkTpoHHbIe (LU(poBbIe) 00pa3oBaTebHbIE
n/n Beero pa;::’;“"“”e b ;%1’;1’:"“"“9 pecypchl

Pa3nea 1.2JIEKTPOJIMHAMHUKA

1.1 MarauTHoe noJjie. DJIeKTPOMarHuTHasE MHTYKITHS 11 1 3 bub6munoreka I{OK https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11

Pa3nea 2.KOJIEBAHHWS U BOJIHBI

2.1 | MexaHM4YECKHE U AJIEKTPOMArHUTHBIE KOJIEeOaHHS 9 1 bubamnoreka LOK https://m.edsoo.ru/7f41c97c
2.2 | MexaHW4ecKHe U JIEKTPOMArHUTHBIE BOJHBI 5 1 bubnmnoreka [1OK https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bu6mmoreka I{OK https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 24

Pa3zaen 3.0CHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1 OCHOBBI clieIMAJIBHON TEOPUU OTHOCUTEIBbHOCTH 4 1 bu6mmorexa I{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4

Pa3nea 4. KBAHTOBASI ®U3UKA

4.1 DJIeMEHThI KBAHTOBOM OMTUKH 6 bub6mumoreka I{OK https://m.edsoo.ru/7f41c97c
4.2 | Ctpoenue aToma 4 bubnmnoreka [1OK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SIJIpO 5 bubnuoreka IIOK https://m.edsoo.ru/7f41c97c
Htoro mo paszaeny 15

Pa3nea 5.9JIEMEHTBI ACTPOHOMHWU U ACTPOPU3UKH

5.1 ‘ DNeMEeHTHI aCTPOHOMHH U aCTPODU3UKU 7 1 ‘ bubnmnoreka [1OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Pa3nea 6.0BOBIIAIOIIEE IOBTOPEHUE

6.1 ‘ O06o01aromee TOBTOPEHUE 4 ‘ bu6mmoteka I{OK https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

[JOKYMEHT NOZAMNWUCAH 3MEKTPOHHOW MOANUCHIO

MYHULUMNAJIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHME MYPbITMHCKAS CPEAHAA LWKOJIA, J/laxvHa Onbra VisaHoBHa,

[upekTop

30.08.23 21:03 (MSK) Ceptudukat D06CCD3675C3DB1D861DE1AC87E3E06B
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INIOYPOYHOE IIVTAHUPOBAHME 10 KJIACC

- Tema ypoka KoaunyectBo fl[:T:eH DJeKTpoHHBbIe IN(POBHIE
4acoB oy o0pasoBaTe/ibHbIE PeCypPChbl
Beero | e | e
paGots1 | paGost

1 ®u3nka — Hayka o npupoje. Haydnsle MeTOIbI O3HAHUS OKPYKAFOIIETO MUPA. 1 06.09 | buGmaoreka IIOK https://m.edsoo.ru/ff0c32e2
Texnnka 6€30MaCHOCTH Ha YpOKax (pU3MKH.

2 | Ponb 1 MecTo pusukn B HGOPMHUPOBAHUH COBPEMEHHOM HAYYHOU KapTHHBI MUPA, B 1 07.09 | bubmorexa LIOK hitps://m.edsoo.ru/ff0c33e6
MPAKTUYECKON NEATEIbHOCTH JIFOJEH

3 Mexannueckoe aeuxkeHre. OTHOCHTEIbHOCTh MEXAHUUYECKOTO JIBUKEHUS. 1 13.09 | buGmmoreka LIOK htps:/m.edsoo.ru/ff0c3508
IlepeMelieHUEe, CKOPOCTh, YCKOPEHUE

4 PaBHOMEPHOE NPAMOIUHENHOE IBUKEHHE 1 14.09 | bubnuoreka I{OK https:/m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHENHOE IBHKEHHE 1 20.09 | bubmmoreka LIOK https://m.edsoo.ru/ff0c372e

6 CBo0OoaHOE najgenue. YCckopeHre cBOOOIHOrO MaieHus 1 21.09 | buGmuoreka LIOK https://m.edsoo.ru/ff0c39cc

7 | KpuBonuneiinoe apuxenue. JIBUKeHNE MATEPUATEHOM TOUKH 110 OKPYKHOCTH 1 27.09 | bubmmorexa LIOK https:/m.edsoo.ru/ff0c3ada

8 | Ipunmun otHocuTensHOCTH [anuitest. MHepiuaibHbie cucTeMbl otcyeTa. [lepBbiii 1 28.09 | bubmorexa LIOK hitps://m.edsoo.ru/ff0c3bes
3aKkoH HproTOHA

9 | Macca tena. Cuna. [lpunnun cyneprnosunuy cuil. Bropoii 3akon HeroTona mis 1 04.10 | bubmorexa LIOK https:/m.edsoo.ru/ff0c3be8
MaTepHaIbHOM TOYKH

10 | Tperuii 3akoH HpI0TOHA /TSI MaTepHATBHBIX TOYCK 1 05.10 | buGmuoreka IIOK https://m.edsoo.ru/ff0c3bed

11 | 3akon BcemupHoro Tarorenus. Cuna tsoxectr. [lepBas KocMUYECKas CKOPOCTh 1 11.10 | bubmmorexa LOK https://m.edso0.ru/ff0c3d00

12 | Cuna ynpyrocru. 3axon I'yka. Bec Tena 1 12.10 | bubmmoreka IIOK https:/m.edsoo.ru/ff0c3e18

13 | Cuna tpenns. Kospdunuent tpenus. Cuiia CONPOTUBIIEHUS PH JBHKEHUU TeJa B 1 18.10 | Bubmuotexa LIOK https://m.edsoo.ru/ff0c3f76
JKUJIKOCTHU HJIU Ia3e

14 | TTocTynaTensHOE M BpalaTENbHOE ABUKEHUE a0COIIOTHO TBEPAOro Tena. MOMeHT 1 19.10 | buGnmoreka LIOK https:/m.edsoo.ru/ff0c41a6
cuiibl. [1nedo cuibl. Y ciaoBusi paBHOBECHS TBEPJIOTO TeJa

15 | Ummynbe MarepuaabHOM TOUYKH, CHCTEMbI MATEPHAIILHBIX TOUEK. VIMITYIIbC CHIIBL. 1 25.10 | butmorexa LOK https://m.edsoo.ru/ff0c43d6
3aKOH COXpaHEHUs UMIYIIbCa. PeakTHBHOE JIBMKEHHE

16 | PaboTa u MOIIHOCTH CHJIbl. KHHETHUECKas DHEPTHs MaTepuaabHoif Touku. Teopema 06 | 1 26.10 | buGmorexa LIOK https://m.edsoo.ru/ff0c4502
M3MEHEHMU KHHETUYECKOH YHEpIUuM

17 | ToreniuanbHas sHeprus. [loTeHIManbHas SHeprus yupyro aeGopMHUpOBaHHOMI 1 08.11 | buGmorexa LIOK https://m.edsoo.ru/ff0c461a
npyxuHbl. [loTeHIManbHas DHEPTUS Tela BOIM3H IIOBEPXHOCTH 3EMIIU

18 | [ToTeHIMANbHEIE M HEMOTEHIMAIbHBIE CHIIBL. CBA3b pa0OThI HEMOTEHIMAILHBIX CHII C 1 09.11 | buGmuorexa LIOK https://m.edsoo.ru/ff0c478c
U3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKON
€L YR AOKYMEHT-ROARMEAH-SAEKTPOHHOM-ROARMEDD

19 | Jlabopamopnas paboma «Hccreoosaniie agaRUNARDHORISE ek 615 OEIHEBEPRIOBATENILHOE 1 30.08k3 2159dbi) | ceprudmar Do6CCD3675C3DB1D861DEIACS7E3E06B
Mexanuueckoll snepeuu mena na npumepe BUCHRIeHISFPEIRITETER SO T1xnwa Onera leaosss,

20 | Konrponbnas padora no reme «Knnemarunka. E[I/;Hal\/;l/llca. 3aKOHbBI COXPaHEHUSI B MEXAHUKE» 1 1 16.11 | buGmuoreka LIOK https://m.edsoo.ru/ff0c4b74
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21 | OCHOBHBIE MONOKEHHUS MOJIEKYJISAPHO-KHHETHYECKOM Teopuu. BpoyHoBckoe aBmkenune. | 1 22.11 | bubmorexa LIOK https://m.edsoo.ru/ff0c4dc2
Audpdysns
22 | XapakTep ABHKEHHS ¥ B3aMMOJIEHCTBHUS YaCTHUI] BEIIeCTBA. MO CTPOEHHS I'a30B, 1 23.11
KUIKOCTEH M TBEPJBIX TEI
23 | Macca monekyi. KonunuectBo BemectBa. [loctosiHHAs ABOraipo 1 29.11
24 | TemoBoe paBHoBecue. Temmeparypa u eé usmepenue. [llkana temneparyp Lleabcust 1 30.11
25 | Upneanbubiii ra3 B MKT. OcHoBHOe ypaBHeHHe MKT 1 06.12 | bubmmoreka L{OK https://m.edsoo.ru/ffOc4fde
26 | AGcomoTHas TEMIIEPATypa KaK Mepa CPEIHEH KHHETHIECKON SHEPTUHU [IBUKEHHS 1 07.12 | buGmorexa LIOK https://m.edsoo.ru/ff0c511e
MoJiekys. YpaBHenue MeneneeBa-Knaneiipona
27 | 3akoH /lanpToHa. ['a30BbIC 3aKOHBI 13.12
28 | JlabopamopHas paboma «Hccnedosarnue 3a8ucumocmu medxicoy napamempamu 1 |14.12
COCMOSIHUSL PA3PENHCEHHO20 2A3a)
29 | Mzompomeccsl B UaealbHOM ra3e ¥ uX rpauueckoe MpeacTaBIeHue 1 20.12 | buGmorexa LIOK hitps://m.edsoo.ru/ff0c570e
30 | BHyTpeHHss S5HEPrHs TEPMOAMHAMUYIECKON CUCTEMBI M CIIOCOOBI €€ M3MEHEHHS. 1 21.12 | bubmorexa LIOK https:/m.edsoo.ru/ff0c5952
KosnuecTBo TEIIOTH ¥ padoTa. BHYTpEHHss DHEPrHsl OJHOATOMHOIO HIEAILHOrO Ta3a
31 Busr TeIuIonepeiaun 1 27.12 bubmmroreka IIOK https://m.edsoo.ru/ff0c5¢36
32 | YaenbHas TEIIOEMKOCTD BemecTBa. KomndecTBO TEIIIOTHI pH TEIIonepeaye. 1 28.12 | bubmmoreka LIOK https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN MMPOIIeCcC
33 | IlepBblii 3aKOH TEPMOJMHAMUKH M €T0 IPUMEHEHHE K U30IIPOLIECCaM 1 10.01 | Bubnnorexa LIOK https:/m.edsoo.ru/ffOcSefc
34 | HeoGpaTumocTh ITPOLIECCOB B MPHUPOJIE. BTOpoi 3aKOH TEPMOIMHAMUKI 1 11.01 | Bubnnorexa LIOK https:/m.edsoo.ru/ff0c6230
35 | Hpunnun neiictsus 1 KITJ] TenaoBoi MamMHbI 1 17.01 bubmunorexa LIOK https://m.edsoo.ru/ff0c600a
36 | [Muxx Kapuo u ero KITJ] 1 18.01
37 | Dkomornyeckue mpooIeMbl TEILIOIHEPTETHKH 1 24.01
38 | O6o6maromuii ypok «Mosekynsipaas Gpusznka. OCHOBLI TEPMOAMHAMUKH 1 25.01 | bubmorexa LIOK htips:/m.edsoo.ru/ff0c6938
39 | KourposabHast padora no teme «MosekyJ/sipHasi pusuka. OCHOBbI TEPMOIMHAMH KN 1 32.01 | bubmmorexa LHOK https://m.edso0.ru/ff0c6a50
40 | TTapooOpa3oBaHue U KoHeHcalws. Micapenue v KUIeHUe 1 01.02 | bubmmorexa LIOK hitps://m.edsoo.ru/ff0c63b6
41 | AGcomoTHAs M OTHOCHUTENIbHAS BIQKHOCTh BO31yXa. HachleHHbIi nap 1 07.02 | Bubmmoreka LIOK https://m.edsoo.ru/ff0c64d8
42 | Teépmoe Teno. Kpucrammdeckne n aMmopHbIe Tea. AHU30TPOIHS CBOHCTB 1 08.02 | bubmuorexa IIOK https://m.edsoo.ru/ff0c65f0
kpuctauioB. XKuakue kpuctawibl. CoBpeMEHHBIE MaTEpHaIbl
43 | IlnaBineHue U KpUCTAIM3alys. Y aenbHas Temiora miasienus. CyonuManys 1 14.02 | Bubnnorexa LIOK https:/m.edsoo.ru/ff0c6708
44 | YpaBHeHHe TEII0BOro bagaHca 1 15.02 bubnunorexa LIOK https://m.edsoo.ru/ff0c6820
45 | Dnexrpuzarys Tel. DIEKTPUYECKUi 3apsi. J(Ba BUIa DIEKTPHYECKHX 3apsI0B 1 21.02 | bubmorexa LIOK hitps://m.edsoo.ru/ff0c6bec
46 | TIpoBOAHWKH, TUAJICKTPUKH U TOTYIIPOBOTHUKU. 3aKOH COXPAaHCHUS AIEKTPHUCCKOr0 3apsiia 1 22.02 | bubmuorexa LHOK https://m.edsoo.ru/ff0cébcc
47 | B3aumojeiictue 3apsnoB. 3akon KymondOP8aeuiaam SHRETRAE 4R 1 28.02 | Bubmorexa LIOK https://m.edsoo.ru/ffOc6ce4
48 HaHpﬂ)KéHHOCTB QJICKTPHUYICCKOI'O IMOJIA. ﬁgwgéﬁggm%g;w&%ﬁ:: gnEbra Vearba , 08.333 lé)é -%IEK) B%‘%?ﬁﬂ‘g%%‘é'?38}5'?%?5%97%%8?86%%{6‘66&%563
nosei. JINHUY HanpsHKEHHOCTH Anpextop
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49 | Pabora cui snekrpocrarndeckoro mo07.03ms. [Morennuain. PasHoCTh MOTEHIINAIIOB 1 06.03 | buGmuorexa IIOK https://m.edsoo.ru/ff0c6f00

50 | IIpOBOJHUKM M AUDIEKTPHKHU B DIEKTPOCTATHYECKOM MOJE. J{UdIeKTprdecKas 1 07.03 | bubmorexa LIOK https:/m.edsoo.ru/ff0c7018
IPOHHIAEMOCTb

51 | DuekrpoémkocTh. Kongencarop 1 13.03 | bubnuoreka IOK https:/m.edsoo.ru/ff0c7126

52 | DeKTpOEMKOCTb INIOCKOTO KOHIEHCATOpA. DHEPIHs 3apsiKEHHOIO KOHEHCAaTOpa 1 14.03 | Bubnmorexa IIOK https:/m.edsoo.ru/ff0c72c0

53 | Jlabopamopnas paboma ""Himepenue snekmpoémrxocmu kondencamopa' 1 1 |20.03

54 | TIpuHLun IeHCTBYS ¥ IPUMEHEHHE KOHIEHCATOPOB, KOIUPOBAIBLHOIO aIlapara, 1 21.03
CTPYHHOrO MPUHTEpPA. DJIEKTPOCTATUYECKAS 3aIUTA. 3a3eMIICHHE DJIEKTPOIPUOOPOB

55 | DieKTpUYECKHii TOK, YCIOBHs €ro cyiuecTBoBanus. [Toctosuubiil Tok. Cra ToKa. 1 03.04
Hanpspxenue. Conporuienne. 3akon OMa Jyist y4acTKa LEnH

56 | [TocnenoBaTeNbHOE, APAIIENBHOE, CMEIIAHHOE COETMHEHHE IPOBOIHUKOB. 1 04.04 | Bubmorexa LIOK https://m.edso0.ru/ff0c74f0
JlaGoparopHas padora «M3ydeHne CMEIIaHHOTr0 COSEAMHECHUS PE3UCTOPOBY 0.5

57 | PaboTa ¥ MOLIHOCTD JIEKTPHYECKOro ToKa. 3akoH Jlxkoyins-Jlenna 1 10.04 | BuGnuorexa IIOK https:/m.edsoo.ru/ff0c7838

58 | Bakon Oma j1s1 TOJTHOM (3aMKHYTOM ) 3JIeKTprUUecKkoi 1iernu. KopoTkoe 3amMbIkaHuE. 1 11.04 | Bubnnorexa IIOK https:/m.edsoo.ru/ff0c7ae0
Jlaboparophas padora «3mepenne 3/]C ncTouHNKa TOKA U €0 BHYTPEHHETO 0.5
CONPOTUBIIEHHS»

59 | DnekTpoHHAas MPOBOAUMOCTH TBEPABIX METAJUIOB. 3aBUCHMOCTD COITPOTHBIICHUS 1 17.04
METAILIOB OT TeMreparypbl. CBEPXIPOBOIMMOCTD

60 | Dnekrpuueckuii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB 1 18.04

61 | ITonynpoBOXHUKH, UX COOCTBEHHAs M IIPUMECHAs MPOBOAMMOCTh. CBoiicTBa P-N- 1 24.04 | buGmotexa LIOK https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynmpoBogHUKOBBIE TPHOOPHI

62 | DieKTpUYECKHI TOK B PACTBOPAX U PacILIaBax dJIEKTPOIMTOB. DIIEKTPOIUTHIECKAS 1 25.04 | buGmorexa LIOK hitps://m.edsoo.ru/ff0c82ba
JIMCCOITHAITUS. DIIEKTPOJIN3

63 | DuekTpuuecKuii TOK B Tazax. CaMOCTOATENbHBINM U HECAMOCTOSATENBHBIN paspsil. 1 08.05 | buGmorexa LIOK hitps:/m.edsoo.ru/ff0c84ae
Monnus. [lnazma

64 | DnekTpuueckre MPUOOPHI U YCTPONUCTBA M MX TIPAKTUYECKOE TpuMeHenue. [IpaBuna 1 15.05 | bubmoreka LIOK hitps:/m.edsoo.ru/ff0c86tc
TEXHUKHU 0€30MaCHOCTH

65 | O600marmmi ypok «DIEKTPOTUHAMUKA 1 16.05 | bubmmoreka IIOK https:/m.edsoo.ru/ff0c88be

66 | KourpoiabHasi pa6ora 1mo teme «jeKTpocTaTuKa. [l0CTOSIHHBIN 2JIeKTPUYECKH i 1 1 22.05 | buGmorexa LIOK hitps://m.edsoo.ru/ff0c8aga
TOK. TOKH B pasjH4HbIX CpeIax»

67 | PesepBHblil ypok. [IpoMeskyToUHASL aTTECTAIUSA 1 1 23.05 | Bubmuorexa LIOK https://m.edsoo.ru/ff0c8c56

68 | PesepBHblii ypok. O6o0mIaroimii ypok 1o Temam 10 Kiaacca 1 29.05 | bubmmorexa LIOK https:/m.edsoo.ru/ff0c8fec

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 4

[JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO

MYHULUMNAJIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE 30.08.23 21:03 (MSK) Ceptudukat DO6CCD3675C3DB1D861DE1AC87E3E06B
YYPEXXAEHME MYPbITMHCKAS CPEAHAA LWKOJIA, J/laxvHa Onbra VisaHoBHa,

[upekTop
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11 KJIACC

Jr:f;_»“ Tema ypoka KoJuuecTBO Jara DJIeKTpoHHbIe HH(POBLIE 00pa30BaTEIbHbIE
4acoB n3yqe | PeCYPCH
Beero | Komtpos | Tpaxmn | HMSI
paborss | _pabors

1 ITocTOsIHHBIE MATHUTHI M MX B3auMojelcTBre. MarautHoe nose. Bexrop 1 Bubmorexa [IOK https://m.edsoo.ru/ff0c9778
MArHUTHOW MHAYKIMH. JINHUY MAarHUTHOW UHIYKIIUH

2 MaruuTHOE 1ojie MpoBoHUKA ¢ ToKoM. OnbIT Dpcrena. Bzaumoneiicteue 1 Bubsmorexa LOK https://m.edsoo.ru/ff0c98fe
IIPOBOJHMKOB C TOKOM

3 | JIaGoparopHas pabora «M3ydeHre MArHUTHOT'O IO/ KATYLIKH C TOKOM» 1 1 Butmorexa LIOK hitps://m.edsoo.ru/ff0c9sfe

4 | JleicTBME MarHMTHOI'O TIOJIS HAa TIPOBOAHUK ¢ ToKoM. Cuia Amnepa. JlaGoparopuas | 1 1 Butmorexa LIOK https://m.edsoo.ru/ff0cac0
pabora «MccnenoBanne AeHCTBHS MOCTOSHHOTO MATHUTA Ha PAMKY C TOKOM»

5 | JleficTBre MArHUTHOT'O TIOJIsI Ha JBMOKYIIYIOCS 3apshKEHHYIO yacTuily. Cra 1 Bu6morexa LIOK https://m.edsoo.ru/ff0codf4
Jlopenna. Pabora cuibl JIopeHia

6 DnekTpomMarauTHast HAyKUus. [loTtok BekTopa MarauTHON MHAyKIuu. 3J1C 1
MHIYKIUK. 3aKOH 3J€KTPOMAarHUTHON nHayKiuu dapases

7 | JlaboparopHas padora «VccienoBaHne IBICHUS SJIEKTPOMAarHUTHOM MHIYKIIHH 1 1 BuGmorexa LIOK hitps://m.edso00.ru/ff0cal50

8 | MaaykruBHOCTD. SIBiienne camonuaykuuu. DJIC caMOMHIyKIMU. DHEPrHs 1 Bu6miorexa LIOK hitps://m.edsoo.ru/ff0ca600
MArHUTHOTO TOJIst KATYIIKU C TOKOM. DJIEKTPOMAarHMTHOE TIOJIE

9 | TexHMYECKHE YCTPOMCTBA M MX NPUMEHEHHUE: TIOCTOSHHBIE MATHHUTHI, 1
3IIEKTPOMArHUTBI, SJIEKTPOJBUTATENb, YCKOPHTEIU DJIEMEHTAPHBIX YACTHII,
MHIyKIIMOHHAs [IeYb

10 | O6o6waromuii ypok «MarauTHOE 1oje. DIeKTPOMArHUTHAS HHTYKIIHS 1 Bubsmorexa LIOK https://m.edsoo.ru/ff0cab82

11 | KonrposbHas paboTa 1o TeMe «MaruuTHOE mojie. DJIEKTPOMATHUTHAS HHTYKIIUS» 1 bubmiorexa LIOK hitps://m.edsoo.ru/ff0cad58

12 | CBobomHble MEXaHUUECKUE Konebanus. I apMOoHHUecKre KoneOanus. Y paBHEHHE 1 BuGmnorexa LIOK https:/m.edsoo.ru/ff0caf06
rapMOHMYECKUX KosteOanuii. [IpeBpanienue sHeprun

13 | JTabopaTopHas pabora «lcciaenoBanne 3aBUCUMOCTH ITEPUOJIa MATTBIX KOJICOAHHIA 1 1
IPy3a Ha HUTHU OT JUIMHBI HUTH U MacChl IPy3a»

14 | KonebarenbHbiil KOHTYp. CBOOOHBIE DIIEKTPOMArHUTHBIE KOJIEOAHHS B HIE€ATBHOM 1 Bu6morexa LIOK https://m.edsoo.ru/ff0cb820
KOIneOaTENLHOM KOHTYpPE. AHAIOIUS MEXKITY MEXaHMIECKUMU U
3IEKTPOMArHUTHEIME KOJIE€OaHUSIMH

15 | ®opmyna ToMcoHa. 3aKOH COXpAHEHHUs SHEPTUH B UICAIBLHOM KOJIEOATETBHOM 1 BuGmmorexa LIOK hitps://m.edsoo.ru/ff0cb9c4
KOHTYPE

16 | [IpencrasieHue O 3aTyXarOMIMX KONEOAHUIX. BIHYKIEHHbIE MEXaHUYECKHE 1 Bubmiorexa IOK https://m.edsoo.ru/ff0cbb86
kosieOanus. Pe3onanc. BBIHY)KIIGHHBIG IFACKTpOMArHUTHBIC KOJACOaHA

17 | IlepemenHerii TOK. CHHYCOMIAIBHEIH 1€ pﬂﬁ i mﬁﬁ%&% M;m(‘?fg%@g%&mme 1 30.08.23 21:03 (MSK) Béﬁﬁﬁﬁlﬁé(f %&%Dh;égggé?éiggg?Igg{z:%%lég26168
TOKA. AMIUIUTYJIHOE M ACHCTBYIOIICE 3HAVERENGIERIEBIVRDIA HCKEH PHARIBIHISKO/IA, Jlaxvha Offbra MsaHoBHa,

[upekTop
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18 | Tpanchopmarop. [IpousBoacTBo, nepeaada u moTpeOICHUE DIEKTPHICSCKON 1
SHEPrUM

19 | YCTpoiicTBO 1 MPAKTHYECKOE TPUMEHEHHE IIEKTPHYECKOT0 3BOHKA, F€HEparopa 1 Bubnuorexa LIOK https://m.edsoo.ru/ff0cc324
IEPEMEHHOTO TOKA, JIMHKI 3JIEKTporepeiay

20 | DKOMOrMYECKHE PUCKH TIPU TIPOU3BOJICTBE dJIEKTpodHepruu. Kymbrypa 1
HMCTIOJIb30BAHMS DIIEKTPOSHEPIHH B IOBCEIHEBHOM JKM3HH

21 | Mexanu4ecKue BOJIHBI, YCIOBHs pacnpocTpanenus. [lepuoa. CKopocTs 1 Bubmorexa LIOK https://m.edsoo.ru/ffOccas4
PacIpOCTPaHEH!s! U JIMHA BOJIHBL. IlonepedHble ¥ IPOIOIbHBIE BOIHbI

22 | 3Byk. Ckopoctb 3ByKa. [ poMKOCTh 3ByKa. Beicora ToHa. TeMOp 3ByKa 1 Bubmorexa LIOK https://m.edsoo.ru/ff0cccOc

23 | DieKTpOMarHUTHBIE BOJIHEI, KX CBOMCTBA M CKOPOCTh. I1IKana 2J1eKTpOMarHUTHBIX BOIH 1 Bubmiorexa LIOK https://m.edsoo.ru/ffOccfe0

24 | TlpuHIMIbBI PaAMOCBA3Y U TENEBUAeHHs. Pa3BuTue cpeacts cBssu. Pagnonokaims 1

25 | KontponbHas pabora «KonebaHus U BOJIHBD 1 1 bubmorexa LIOK https://m.edsoo.ru/ff0cc6f8

26 | TIpsMoJMHERHOE pacpOCTPaHEHUE CBETA B OHOPOIHOM cpeie. Toueunsiit 1 Bubmnorexa LIOK https:/m.edsoo.ru/ff0cd350
HUCTOYHUK CcBeTa. JIyd cBera

27 | OrtpaxkeHue cBera. 3aKOHbI OTpaKeHHs cBera. [locTpoeHue n300pakeHuii B 1 BuGanorexa LIOK htps://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKaJIe

28 | IIpenomienue cera. [lonnoe BHyTpeHHEe oTpaxkenue. IIpenenbuplii yron nonsoro | 1 Butmorexa LIOK https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUSI

29 | JlaGopaTopHas pabora «M3MepeHue OKa3aTeNs MPETOMICHUS CTEKIIA 1 1 buomorexa LIOK https://m.edsoo.ru/ff0cd67a

30 | Jlunssl. [TocTpoenue u300paxenuii B tuH3e. PopMyIia TOHKOM JIMH3bL. VBenuuenne | 1 Bubnnorexa LIOK hitps://m.edsoo.ru/ff0cddle
JIMH3BI

31 | Jlaboparopnas padora «lcciemoBanue CBONCTB M300paKCHHH B JIMH3aX) 1

32 | Jucnepcus cBeta. CioxHbIi coctaB 6enoro ceera. L[Ber. Jlaboparopuas padota 1
«HabumroieHue TUCTIEPCHHU CBETAY

33 | Unarepdepenus ceta. udpakius ceera. Judpakinonnas pemerka 1 Bubmmorexa LIOK hitps://m.edsoo.ru/ff0ced22

34 | Ilonepeunocts cBeTOBBIX BONH. [lonspusanus ceera 1 BuGmmorexa LIOK hitps://m.edsoo.ru/ff0cf02e

35 | Onruueckue mpuOOPhI M YCTPOKMCTBA M YCIOBHS UX 0€30IMaCHOI0 IPUMEHEHHUS 1

36 | I'paHULBI IPUMEHUMOCTH KJIaCCHYECKOM MeXaHUKH. [10CTynaTel crienuaibHoM 1 BuGanorexa LIOK https://m.edsoo.ru/ff0cf862
TEOPHMHU OTHOCUTEIHLHOCTH

37 | OTHOCHTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIIEHHE BPEMEHH M COKPALIECHUE JJIHHEI buomiorexa LIOK https://m.edsoo.ru/ff0cfad2

38 | DHeprus ¥ UMIYJIbC PEATUBUCTCKOM YacTUIbl. CBsI3b MACChl C SHEPrHEi 1 1 Bubnuorexa LIOK https://m.edsoo.ru/ff0cfc68
MMITYJIbCOM. DHEPIHS IOKOSI

39 | Kontponbnas padora «Onruka. OCHOBBI CIIELMAIBHON TEOPHU OTHOCUTEILHOCTHY 1 1 Bubnnorexa LIOK https://m.edsoo.ru/ff0cf6f0

40 | ®orousl. ®opmyna [Lnanka. DHeprust W AMIYIEC poToHa_ 1 Brbmrorexa HOK hitps:ffm.edsoo.ru/ffocfet6

ABRAREHT- PRV A T SAEK=PO T HOM FOARMCHS
41 | Otkpsrtre u uccnegoBanue horodbdeKTayMmibifikhihol slofRERTSIRELE0BPASOBATENLHOE 1 30.08.23 21:03 (MsK) | EOORekA SION Ditos A.ea00 i TOCHCA o
42 | 3akousl porosddexra. YpaBHeHne DHHIFTEREG A1 hOTODPOCKIA, (RpacHas = Ofera featoera buomorexa LIOK https://m.edsoo.ru/ff0d015e
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rpanuna» pororddexra
43 | JlaBinenue csera. Onpitel I1. H. Jle6eneBa. XuMuueckoe AeiicTBHE CBETa 1 Bubsmorexa [IOK https://m.edsoo.ru/ff0d04a6
44 | TexHHYECKHE YCTPOMCTBA U MPAKTUUECKOE MPUMEHEHHE: (DOTOIIIEMEHT, 1
(dhoTonaTuuk, coaHeuHas barapesi, CBeTOAMO/]
45 | Pemenue 3a1a4 Mo TeMe «DJIEMEHTH KBAHTOBOM OITHKI 1 bubmiorexa LIOK https:/m.edsoo.ru/ff0d0302
46 | Mozens aroma Tomcona. Onbitsl Pesepdopia 1o paccesHUIO 0-4acTHII. 1 butmiorexa LIOK https://m.edsoo.ru/ff0d091a
[LnaneTapHasi MOJEJIb aTOMa
47 | Tlocrynatsl bopa 1 bubnunorexa L{OK https://m.edsoo.ru/ff0dOafa
48 | M3nydenue u noromeHre GOTOHOB MPH TEPEXOE aTOMA C OJHOIO YPOBHS 1 Bubnnorexa LIOK https://m.edsoo.ru/ff0d0afa
SHEpPruU Ha Ipyrou. Buasl ciekTpoB
49 | BonHoBbIe cBOMCTBA yacTuil. Bonusl ge Bpoitns. KopryckyasipHo-BoIHOBO#M 1 Bubsmorexa LIOK https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE M BBIHYXK/ICHHOE U3JTy4YCHHE
50 | OtkpsiTHe pagroakTuBHOCTH. OnbITE Pe3epdopaa Mo onpeeeHnio cocTaBa 1 BuGanorexa LIOK htps://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOI'O H3JTYYCHHUS
51 | CoiicTBa anbda-, 6eTa-, raMMa-u3yueHus. BiausHue paguoakTHBHOCTH Ha JKHBbIE 1
OpraHHU3MbI
52 | OTKpbITHE MIPOTOHA ¥ HelTpoHa. M30oTonbl. Anbha-pacnai. DIeKTPOHHBIN 1 1 BuGmnorexa LIOK https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacnajl. 'amma-u3inydeHue
53 | DHeprus CBA3M HYKJIOHOB B sipeE. SInepHble peakuun. SuepHblit peakTop. 1 BuGmnorera LIOK https://m.edsoo.ru/ff0d1356
[Ipobiempl, epCreKTUBBI, IKOIOTHYECKHE aCTIEKThI SACPHON SHEPTreTHKH
54 | Dnementapuble 9acTUIBl. OTKPBITHE MO3UTPOHA. MeTOIBI HAOTIOAEHUS U 1 Butmorexa [IOK https://m.edsoo.ru/ff0d0e38
perucTpaIyu MeMeHTapHbIX YacTull. Kpyribiii cton «DyHaaMeHTaIbHbIE
B3auMojieiicTBusl. ENMHCTBO (hM3MuecKol KapTHHBI MUPay
55 | Dransl pazButus acrpoHoMu. [IpukiiagHOe 1 MUPOBO33pEHUECKOE 3HAYCHUE 1
actpoHoMuu. Buj 3Bé3nHoro He6a. Co3Be3aus, sipKue 3BE3/IbI, TUTAHETHI, UX
BuauMoe aprokenune. CojiHeuHas cucTeMa
56 | Connre. ConHeyHas akTHBHOCTb. McTounuk 3Hepruu CoHIa 1 3BE311 1
57 | 3BE31bI, UX OCHOBHBIC XapaKTEPUCTHKH. 3BE3/IbI IIIABHOM MOCIIEI0BATEILHOCTH. 1
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE IPEACTABICHUS O IPOUCX0KICHUH U
sBoronun CoJIHIA U 3BE3N
58 | Mneunsrii [Tyt — Hama ["anakruka. [Tonoxenue u qmxenue ConHna B 1
lanaktuke. ["anaktrku. Y€pHbIe IbIPHI B iApax rajakTUK
59 | Bcenennas. Pa3oeranune ranaktuk. Teopus bonbmioro B3psiBa. PenmkroBoe 1
u3nydyeHue. MerarajlakTuka
60 | Heperenuble 1po61eMbl aCTPOHOMUH | 10kyMEHT NOANMCAH 3MEKTPOHHON MOAMUCHIO 1
61 KOHTpOHBHa’I pa60Ta «DeMeHTbI acTpq MM AEHOE BIRBKETH 7 OOEPASOBATEHI:HOE 1 1 [30.08.23 21:03 (MSK) CepTudumkat DO6CCD3675C3DB1D861DEIAC87E3E06B
JHPEMRLERY iYFD VIACR 4 FEARAN LWWRUJIA, J1aXvHa UJjbld VIBAHOBHA,
62 | O6o6maronuii ypok. Posb pU3MKK U acTPessomiy B SKOHOMHYECKOM,
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TeXHOHOFquCKOﬁ, COHH&J’IBHOﬁ M 3THYECKOM C(bean JACATCIBbHOCTH YCJIOBCKaA

63 | O6o0maronuii ypok. Posb 1 MmecTo pu3uku 1 aCTpOHOMHUH B COBPEMEHHOMN 1
HAyYHOU KapTHHE MUPa
64 | O6o06maronuit ypok. Ponb pusnueckoit Teopuu B popmMupoBaHuu npeactapieHuii o | 1
(hu3nuecKoil KapTUHE MUpa
65 | O6o06maronuii ypok. Mecto gpuznueckoil KapTHHBI MUpPa B OOIIEM PSITY 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHHUIA O MPUPOJE
66 | PesepBHBIN ypok. MarHUTHOE 1MOJI€. DIEKTPOMAarHUTHAS MHIYKITHS 1
67 | PesepBHbIl ypok. Ontruka. OCHOBBI CIIEITUATLHON TEOPUH OTHOCUTEIBLHOCTH 1
68 | Pesepubiii ypok. KBanrosas ¢usuka. DIeMeHTH aCTPOHOMHUM M acTpODHU3HKH 1 bubmorexa LIOK hitps://m.edsoo.ru/ff0d1784
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YYPEXXAEHME MYPbITMHCKAS CPEAHAA LWKOJIA, J/laxvHa Onbra VisaHoBHa,
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YYEBHO-METOAUYECKOE OBECITIEYEHUE OBPA30OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

» ®usnuka, 10 kirace/ Msxkumes I'.41., byxosues b.b., Corckuiit H.H. mox pegakumeit IlapdentoeBoii H.A., AkiinonepHoe
obmectBo «M3aatenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI IVISA YYUTEJIA

neix H. C."®usuka. 10 kinace. [loypounsie pazpadotku k YMK I'.4. Mskumesa, M. A. Iletposoii. ®I'OC",
n3narenscTBo: Bako, 2021 r.

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-fiziki/
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