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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoBHS Ha ypOBHE CpPEAHEro 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
obpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yuétoM deaepaabHon
paboueil mporpaMMbl BOCITUTaHUS M KOHIETIIINY TpenoAaBanus yueOnoro npeamera « Pu3uka B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepaunn, peaqusyloLMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMel 1O (pU3MKe HamNpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTUHBI Mupa oOydaromuxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [IporpaMMa no ¢us3muke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOYy4YeHMs, a TAaKKe YUYUTHIBACT HEOOXOAMMOCTb peau3allii MEXIPEIMETHBIX
CBsi3eH (PM3MKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIC 1€ M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yJbTaThl OCBOCHMSI Kypca (PU3MKH: JTMUYHOCTHBIE, METalpeIMETHbIE, IPeIMETHbIE (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKH HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

e cojuepkaHue yueOHoro npeaMera «Du3nkay 1mo rogaM o0ydeHusl.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHAX NMPUPObI, BEICTyNas B KaueCTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIEeM MHDE.
[IkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPA3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJIECHUHN, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
nprUMeHeHHe (PU3NYeCcKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOIOT Ui
B cdepe SHEepreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MaTEpUAOB C
3a/laHHBIMU CBOMCTBaMH U Apyrux. M3ydyenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B GOPMUPOBAHUE
€CTECTBEHHO-HAyYHOW KapTHUHBI MUpa 0OydawoIuxcs, B (popMHUpOBaHUE YMEHUN NPUMEHSTh
HaYYHbII METO]] TO3HAHUS ITPH BHIMIOJHEHUH UMHU Y4eOHBIX UCCIIEIOBAHUIA.

B ocHOBY kypca (pu3uku 175 ypoBHS cpeiHero o0miero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJIOTUYECKH 3aBEpPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AesioB (M3HMKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (DU3UKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢buznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMUpOBAHUE MPEICTaBICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys IpearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHIMana (PU3NIeCcKoi HayKu, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 3KOJIOTHYECKUMU MpoOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX PUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn skxonoeusayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIeHHs Mpo0IeM palliOHAILHOTO MPUPOAOIOIB30BaHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.
CrepKHEBBIMHU 3JIEMEHTAaMH Kypca (U3WKHM HAa YpOBHE CpEeaHEro oOmero o0pa3oBaHUs
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHHE MPEACTABICHUN O CTPYKType IOCTPOCHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHi, I ONHUCAaHUS €CTECTBEHHO-
HAYyYHBIX SIBJIEHUM U IIPOLIECCOB).
CucreMHO-IeTEIbHOCTHBIN MOJAX0A B Kypce (PU3MKHU peaTu3yeTcs MPekIe BCEro 3a cuér
OpraHHu3aIy IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yuatoniuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB M
nabopaTopHBIX PabOT, KOTOpHIE B MporpaMme IO (PU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUYEHUYECKUX MPAKTHYECKUX paboT. BrimeneHue B ykazaHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCA YYaCTHHKaMH 00pa3oBaTEIbHOTO
nporiecca UCXOsl U3 0COOCHHOCTEH TUTAaHMPOBAHMS M OCHAIeHus KabuHeta ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLUMUCS YMEHHSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMSI 3aBHUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHKE YyIENs€TCs PELIEHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3aj1ad. [Ipu saTtom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE IPUMEHSATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zela Kypca,
TaK M MHTErpUpYs 3HAHUSA M3 pasHbIX pa3nenoB. s KauyecTBEHHBIX 3ajady MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MpOTEeKaHWs (PU3MYECKUX SBICHMM U TPOIECCOB B
OKpY’KaloIIeH Xu3HH, TpeOyromue BbIOOpa (PU3MYECKOW MOJENTu s CUTyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypOBEHb Kypca (U3UKU Ha YPOBHE CPEAHETO OOIIETO
00pa3oBaHMs JOKEH M3y4aTbCs B YCIOBUSX MpPEIMETHOro KabuHeTa (PU3MKU WM B YCIOBHSX
MHTETPUPOBAHHOIO KaOMHETa IMpeIMETOB €CTeCTBEHHO-HAy4YHOro Lukia. B kaOuHere ¢usuku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe 0O0OpYyJIOBaHWE [UIS BBINOJHEHHS YKa3aHHBIX B
porpaMMe 1o pU3MKe yUYeHHYECKUX MPaKTHUECKUX padoT U IEMOHCTPAIIMOHHOE 000PYJOBaHHUE.
JleMoHCTpanioHHOE  000py/IOoBaHWE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIAIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeynBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MpOrpamMMme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl MCCIEIOBAaHUS HM3Y4YaeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIAMEHTAITFHBIX 3aKOHOB, UX TEXHUYECKUX MPAMEHEHHH.
JlaboparopHoe 0o0opyAOBaHUE ISl YUEHWYECKUX MPAKTUYECKUX PabOT (GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecleyrBaeTcss B pacyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOPHOrO OOOpYyNOBaHMS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX U LU(POBBIX MpUOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU 1IENISIMU U3Y4Y€HUs (PUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCA:
e (dopMupoBaHHE HMHTEpECca M CTPEMJICHUS OOYYaIOUIMXCS K HAyYHOMY H3YYEHHUIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEJICTABICHHA O HAyYHOM MeETOAE TMO3HaHUS U (OPMHPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa M3yYeHUsS OCHOB CTPOCHHS
MaTepuu U pyHIaMEHTAILHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHUE YMEHHUI OOBACHATD SBJICHUS C UCIIONIb30BaHUEM (PU3UUECKUX 3HAHUN U
Hay4HbIX JI0KA3aTENIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISI PA3BUTHS JIPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkeHnne 3TUX Ienell o0ecreynBaeTcsl PelIeHHeM CIEAYIOMMX 3ahad B IpoIecce
U3YyYeHHS Kypca (pU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa3oBaHuUs:

pUOOpEeTEeHUE CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYJIIPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(GU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUH MPUMEHSATh TEOPETUUYECKHE 3HAHUS Jid OOBSICHEHHS
busznyecKkux SBJICHWA B NPUPOJE U Ui NPUHATHS TNPAKTHUUECKUX PpELICHUH B
IMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pENICHHS PAa3IMYHBIX 33Jad C SBHO 3aJaHHON (u3mveckon
MO/IEIBIO, 3a]1a4, IT0IPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3/jaHne (pr3nyecKoi MOIeNH,
aJICKBaTHOW YCJIOBUSM 33/1a4U;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUA HA OKPYKAIOLIYIO CPENLY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENTLHOTO IJIAHHUPOBAHUS U MPOBEACHUS (DU3MUECKHUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JIEATEIIbHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHH) Ha YpPOBHE CpefaHEro oOiero oOpa3oBaHUs
otBoautcs 136 vacon: B 10 kiacce — 34 yaca (1 yac B Heneno), B 11 kimacce — 34 yaca (1 gac B
Henenmo),B 12 kiacce — 68 yacoB (2 yaca B Hezento). [Iporpamma 10 knacca peanusyercs B 10-11
KJacce, mporpamMma 11 xiacca peanusyercs B 12 kiacce.

[Tpennaraemslii B mporpamme 1o (Gu3nke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABJIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JeJaeT BBHIOOpP NpPOBEAEHHS J1a00paTOPHBIX padboT U
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yUaroImuxcs.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®uznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUSA OKpYy»XKaromiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporieccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. [ paHHIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUTT COOTBETCTBHSI.

Ponp m Mmecto ¢us3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABuxkeHUe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHE NMEepeMEIIeHU 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBIKEHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTU U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTHU C
MTOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bas CKOPOCTh, IMHEHAsA CKOpOCTh. [lepron n yactora
obparenus. [leHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHn4eckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHbBIE TIEPEeIaYn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUéTa, WILTIOCTPAIAS KHHEMAaTHUECKUX XapaKTEPUCTHK JBUKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOmeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO TaICHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenre HepaBHOMEPHOTO JIBMXKCHHS C IIEJIBIO ONPEIETICHISI MTHOBEHHOM CKOPOCTH.

HccnenoBanme COOTHOMIEHUS MEXKIY My TSMH, MPONACHHBIME TEJIOM 3a MOCJIeI0BATEIbHbIE
paBHbIE TPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBHXEHUH C HAaYalbHOM CKOPOCTHIO,
PaBHOH HYJIIO.

N3ydeHue qBUKEHUS IapuKa B BI3KOW KUIKOCTH.

Wzydenue nBuxeHus Teia, OpOIIEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Manunes. Ilepoiit 3akoH HeroToHa. IHepLuanbHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MarepraibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenust (1okosi, CKoJIbKeHus, kadeHus ). Cuna tpenust. Cyxoe Tpenue. Cuma
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna COnpoTUBICHUS TIPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPAOIO Tela.

MOMEHT CUJTIbI OTHOCHUTENIBHO OCHU BpaleHus. [1nedo cuibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuyeckue YCTpPOHCTBA M MPAKTUYECKOE NPUMEHEHHUE: MOJIIMIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIINX TEII.

Bropoii 3akon HerotoHa.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U NaJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnosus paBHOBecHs TBEPAOTO Tesa. Buasl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomoi

N3yuenue nBmxeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanyre 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIMX B NPYKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJla, UMEIOIIETO OCh BPALECHUS.

Tema 3. 3aKkoHnbl COXpanHeHUusn 6 MexaHuKe

Hmnynbc MaTepraibHOM TOUKH (Tea), CUCTEMBbI MaTepUalbHBIX TOUeK. VIMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pabora cuibl. MOIIHOCTD CHIIEBI.

Kunerndeckasi sHeprus MmaTepuanbHOW TOYKU. TeopemMa 00 M3MEHEHMHM KUHETUYECKOU
DHEPIHUH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HepTUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3HEpPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnnanpHBIE M HEMOTEHIMANbHBIE CUJIbl. CBS3b pabOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa M NMPAKTHYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexon moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyenue aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccrnenoBanue CBs3W PabOTHl CHJIBI C W3MCHEHHEM MEXAHWYECKON SHEPruu Tena Ha
IpUMepe pacTsKEHHs] Pe3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaast pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe nsuxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIAKOCTEW U TBEPABIX TEJl U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorajpo.

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

Mopenb uneanbHoro rasa. OCHOBHOE YypaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEOpuu
ujeanpHOro rasa. AOCOJIIOTHasg TemImepaTypa Kak Mepa CpeJHEel KHMHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [lIkama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B H1€adbHOM raze ¢ MNOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe mNpeacTaBICHHE H30IPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOUIME JHUCKPETHOE CTPOEHHE BellecTBa, (oTorpaguu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbITl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Mogpnens onsita IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOAECHCTBHSL.

Mogens, HIUTIOCTPUPYIOLIas PUPOLY ABJICHHS ra3a Ha CTEHKHU COCyJa.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAECAIBHOTO Ia3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00bEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cuctemMa. BHYTpeHHssT 3HEprusi TEPMOJIWHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus olHOAaTOMHOTO
UJeaIbHOIO ra3a. Busl Tenonepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIyYeHHE. Y IeIbHas
TEIUI0EMKOCTH BellecTBa. KomyecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHeHue
NEPBOro 3aKOHA TEPMOAMHAMUKH K H30MpolieccaM. ['papuueckast uHTeprnpeTanus padoThl rasa.
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Bropoii 3akoH TepmonuHaMuku. HeoOpaTuMOCTh IPO1IeCCOB B IPUPO/IL.

Tennobie MamuHbl. [IpuHIUIBL KefcTBUS TEMOBBIX MamuH. [Ipeobpa3zoBanus sHEpruu B
TerIoBBIX MamuHax. Koadduuuent nonesnoro neiicrsus Temnnosoit mamuubl. [{ukna Kaprao u ero
KO3 PUITMEHT TOJIE3HOTO IEUCTBHS. DKOJOTHUUECKHUE MMPOOIEMBI TETUIOIHEPTETUKH.



TexHuyeckue yCTpoMCTBa M MPAKTUUYECKOE TMPUMEHEHHUE: JBUTAaTelhb BHYTPEHHETrO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

H3MeHeHre BHYTPEHHEH HSHEpruu Tejla MPU COBEPUICHHH pPa0OTHI: BBUIET MPOOKH U3
OYTBUIKH MOJ] IEHCTBUEM CKAaTOT0 BO3yXa, HarpeBaHue r¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BuaeOIeMOHCTpAIHS ).

W3meHenue BHyTpeHHEHN SHEpruu (TeMIepaTyphbl) Teja MpHu TeIionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/4yXa (OMBIT ¢ BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, [BUTATENSI BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO ABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanue u KoHaeHcanus. Mcnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTENbHAS
BJIOKHOCTh BO3/1yXa. HacelmeHHbli map. YaenpHas TEIUIoTa mapooOpa3oBaHHsA. 3aBHCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannunueckue u aMmopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpuctamibl. CoBpeMeHHble Marepuanbl. [lnaBieHue M Kpuctauzanus. YaeiabHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OalaHca.
TexHUUECKUEe YCTPOWCTBA M TMPAKTHUECKOE MPUMEHEHHE: THIPOMETP M IICHXPOMET,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUA COBPECMCHHBIX MATCPHUAJIOB, B TOM YUCJIC HAHOMATCPHAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kumnenve npu MOHM>KEHHOM JIaBJICHHUH.

Cnoco06b1 U3MEpEeHUs BIAKHOCTH.

HabGmonenve narpeBaHus ¥ TUTABJICHUS KPUCTAJUIMYECKOTO BEIIIECTBA.
JleMoHCTpausi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3neu 4. DiekTpoanHaMuKa

Tema 1. dnexkmpocmamuxa

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIAa BIEKTPUYECKHX 3apsiioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYTIPOBOJIHUKU. 3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO 3aps/a.

B3aumopneiicteue 3apspoB.  3akoH  Kynona. TodeuHelid  anekTpUyecKud  3apsii.
Onekrpuueckoe mnose. HanpskéHHocTh anekTpuueckoro noss. IlpuHumn cyneprnosunuu
AIIEKTPUYECKUX MoJied. JIMHNN HanpsHyKEHHOCTH 3JIEKTPUYECKOTO MOJIs.

Pabora cun anexktpocratuueckoro nosis. [lorennuan. Pasnocts notennuanos. [IpoBognuku
U IUBJIEKTPUKH B DJIEKTPOCTATUUECKOM MoJI€. JIudnekTpuieckasi IpOHULIAEMOCTb.

OnektpoéMkocTh. Konpencarop. DneKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCcTpoCTBa M MPAKTHYECKOE MPUMEHEHHE: AJIEKTPOCKOMN, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu



Y CTpolcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

BzauMmopeiicTBue HadIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOoCTaTUYECKas 3allIMTa.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IIOIIAH IUIACTUH, PACCTOSHUS
MEXAY HUMH U IU3JIEKTPUUIECKON IPOHNULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYLIECTBOBAHHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LETnH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEMHEHUE TPOBOIHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH [xoyns—JIenmna. MOmHOCTD 37EKTPUUYECKOTO TOKA.

DNEeKTPOABUKYIIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTO#) anekTpudeckoii enu. Kopotkoe 3amMbIkaHue.

DNIEKTPOHHAs IPOBOAUMOCTb TBEPIBIX METAIOB. 3aBUCHUMOCTh COMPOTUBIICHHS] METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOIUMOCTb.

OneKkTpruuecKkuil Tk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonnuku. CoOCTBEHHass M MNPUMECHas MPOBOJMMOCTb IOJYTPOBOJAHUKOB.
CgoiicTBa p—Nn-nepexoaa. [lonynpoBoHUKOBbBIE TPHOOPHI.

DONEeKTpUYeCKUi TOK B pacTBOpax U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOITHAITUS. DIIEKTPOJIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM M HECAMOCTOSITENbHBIN pa3psan. MomaHus.
ITna3ma.

TexHnuyeckue ycTpoiCcTBa U MPaKTUYECKOE MPUMEHEHHUE: aMIIepMETpP, BOJILTMETP, PEOCTaT,
UCTOYHUKM TOKa, D3JIEKTPOHArpeBarelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHHs, BAaKYyMHbBIH  JHOJ, TEPMHUCTOpPbl M  (OTOPE3UCTOPHI,
MOJIYIIPOBOJIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHne cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, [JIOIIAIN
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMenraHHOoe COeTMHEHUE TIPOBOJHUKOB.

[IpsiMoe n3MepeHue 3IEKTPOABMXKYIIEH Criibl. KOpoTKOoe 3aMbIKaHHE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHUMOCTh COTIPOTUBIICHUS METAJJIOB OT TEMIIEpaTypHI.

[IpoBOIMMOCTB 37EKTPOIUTOB.

NckpoBoii pa3psan U MpoOBOJUMOCTb BO3/1yXa.

OaHOCTOPOHHSS MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.



H3mepeHue aMeKTpOoABIKYIIEH CHIIbI MICTOYHUKA TOKA U €r0 BHYTPEHHETr 0 COMPOTUBIICHUS.

Hab6monenue anexrpoinusa.

Me:xknpeamMeTHbie CBI3H

Uzyuenne kypca ¢usuku 0azoBoro ypoBHa B 10 kjacce ocyliecTBIsieTCs € Y4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBfA3€M € KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusi, CBA3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO ITO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumore3a, (Qu3uyeckass BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCIIEPUMEHT, MOJICTIMPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUH, TuHeiiHas (GyHKIuA, mapaboina, runepbora,
uX TpadUKH U CBOWCTBA, TPUTOHOMETpHUYECKUE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTCHC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U HMX MPOEKIMU HAa OCH KOOPAMHAT,
CJIO)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHUE B JKUBOU mpupoje, auddys3us, ocMoc, TermnoooMeH
JKUBBIX OPTaHU3MOB (BHJIbI TEILIONEPEIayH, TCIJIOBOE PABHOBECHE), SJICKTPHUUCCKHE SBIICHUS B
’KUBOU TIPUPOIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJIIpHAsl Macca, TEIUIOBBIC CBOWMCTBA TBEPIBIX TEN, XUIAKOCTCH W Ta30B, JJICKTPHUYECKUE
CBOMCTBA METAJIOB, SJICKTPOIUTHYCCKAS JTUCCOIIUAIUS, TaTbBAaHUKA.

l'eocpaghus: BNaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKEe IBMKEHUHN C MCIIONB30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHHKE, TIOIIMITHUKY, WCIIOJIb30BAaHME 3aKOHA COXPAHCHWS HMITYJIbca B TEXHUKE (pakeTa,
BOJOMET W JIpyrue), JBUTATENb BHYTPEHHErO CropaHws, IapoBas TypOWHa, OBITOBOM
XOJIOIMIIBbHUK, KOHTUITMOHEDP, TEXHOJIOTHH MOJyYeHUs COBPEMEHHBIX MAaTepHalIOB, B TOM YHUCIIE
HAHOMATepHalloB, ¥  HAHOTEXHOJOTHH,  OJEKTPOCTAaTHYeCKass  3alluTa,  3a3eMJICHHE
JIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, JJICKTPOHATPEBATEIBHBIC MPUOOPHI,
AJIEKTPOOCBETUTEIIBHBIE MPUOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3znea 4. diiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

[locTostHHble MarHuThl. B3anMojeiicTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe Tmole.
Bekrop marauTHON MHAYyKIMH. [I[pyHIMN Cyneprio3niuy MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHON
uHayKuy. KapTtrHa quHui MarHUTHOM WHYKIIUU TIOJISI TTOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1osie IpPOBOJHUKA C TOKOM. KapThHa IMHMI WMHAYKIUMHM MarHUTHOTO MOJIA
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOIO NMPOBOJAHHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzanmoelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOTyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb U HampaBieHHE. J[BHKeHHE 3apsHKEHHOM YacTUIBI B
OJTHOPOJHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

SBreHME DJIEKTPOMAarHUTHOW MHAYKUMU. [lOTOK BEKTOpa MarHUTHOM HWHIYKIIUU.
DJIEKTPOABMIKYIIAs CUJIa UHAYKIMU. 3aKOH JIEKTPOMAarHUTHON MHAYKIMU Dapajes.

BuxpeBoe anexTpuueckoe moje. DJIEKTPOABIKYIIAs CUjia WHAYKIUU B TMPOBOJAHHUKE,
JIBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuio Jlenua.



NHayKTHBHOCTSD. SIBIICHME CAMOMHIYKIIMU. DJIEKTPOJABHIKYILAS CHUJIA CAMOMH Ty KIMH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C TOKOM.

DNIeKTPOMArHuTHOE TOJIE.

TexHnyeckue yCTpoWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOJABUIaTENb, YCKOPUTENIN MIEMEHTAaPHbBIX YaCTHILI, UHAYKIIMOHHAS I1€Yb.

Llemoncmpayuu

OmneiT OpcTena.

OTKII0OHEHNE 3JIEKTPOHHOTO IIyYKa MarHATHBIM ITOJIEM.

JInHMY MHIYKIMY MarHUTHOTO MOJIA.

B3aumogelictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

JeiictBue cunbl JIopeHIIa Ha HOHBI 2JIEKTPOJIUTA.

SIBeHME PNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHIAYKIMU OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
IIOTOKA.

SIBieHME CAMOMHTYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3y4yeHre MarHuTHOTO TOJISl KaTYIIKU C TOKOM.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nea 5. Kosiebanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOojgHble MexaHMuyeckue KojeOaHus. ['apmMoHuueckue
koneOanus. Ilepuon, dacrora, ammiautyga u  (asa kosnebanuil. IlpyXMHHBIH MasTHUK.
Marematuueckuii MasTHHK. Y paBHEHHE TapMOHUYECKUX KoJiebaHui. [IpeBparienue suepruu npu
rapMOHUYECKUX KOJeOaHHsIX.

Koneb6arenbubiif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATHHOM
KO0Je0aTeJIbHOM KOHType. AHAJOTusl MEXIYy MEXaHWYECKUMU U  DJIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTrUU B UICATBHOM KOJeOaTelIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYXIeHHbIE MeXaHMUYECKHE KOJIeOaHusl.
Pe3onanc. BriHyX/IeHHBIE JIEKTPOMAarHUTHbIE KOJIeOaHUsI.

IlepemenHbIl TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYTHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIbI TOKA M HANIPSKEHMUS.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AnekTposHepruu. KynpTypa ucHoiab30BaHuUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUHM 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHUYCCKUI
MasITHHK).

Habmonenue 3aTyxaomux KoiedaHui.

HccnenoBanune CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.



Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuuorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpPsDKEHUS OT BPEMEHM) JJIs
3IEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUH PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepEauH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJIBIX KOJIeOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanue TMepeMEHHOIO TOKa B LENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KATYLIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHus
U JuHa BoJHBL. [lomepeuHble W TMpOAONBbHBIE BONHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. Bricora ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JIyYEHUS 3JEKTPOMAarHUTHHIX BOJIH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TpeJoMJIeHHe, moispu3anus, audpakuus, wuHreppepenuus. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIkana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEeHUEe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAKOUIEH Cpenbl.

TexHuueckue ycTpoilcTBa M NMPAKTUYECKOE MPUMEHEHHUE: MYy3bIKaJbHble MHCTPYMEHTHI,
yJIbTpa3ByKOBas JUArHOCTHKa B TEXHUKE W MEAMIMHE, pajaap, paguoOnpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneOG:mromieecs Ten0 Kak HCTOUYHUK 3BYKa.

HabmoneHue oTpaxeHus U NpeToMICHUS MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHnu 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmioienue cBA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUTUTYJIOM M 4YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOWCTB — 3JIEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HHE, IPEJIOMIICHUE,
noJisipu3anus, 1udpakuus, HTepGepeHIns.

Tema 3. Onmuxa

I'eomerpuyeckas onruka. IIpsmonnHeliHOe paciipocTpaHEeHUEe CBETa B OAHOPOJHOU Cpele.
JIyu cBera. To4eUyHBI UICTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHHe M300paKEHH B TUIOCKOM
3epKaie.

[lpenomnenue cBeta. 3aKOHBI MpeIOMJICHHS cBeTa. AOCOMIOTHBIA IOKa3aTellb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. lIpeaenbHbI yron IMOJHOIO BHYTPEHHETO
OTPaKEHUS.



Hucniepcust cBera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.

CoOwupatomue W paccewBaronie JWH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsHUE U
ONTHYECKasl CHJIa TOHKOW JInH3BL. [locTpoeHue n300pakeHNi B COOUPAIOIIMX M PACCEHBAIOIINX
nuH3ax. @opMysia TOHKOM JIUH3bI. Y BEJIMUCHHE, 1aBAEMOE JTMH301.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBass onrtuka. WHTepdepenius cBera. KorepeHTHbIE HWCTOYHUKU. Y CIOBUSA
HAOJI0/ICHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEPPEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOT€pEHTHBIX HCTOUHUKOB.

Hudpaxkmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATHYECKOTO CBEeTa HA TU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuyeckue ycTpoWcTBa W MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHeHOE pacHpoCTpaHEHUE, OTpPaKeHHWE U TMperoMyeHHe cBeTa. OnTuueckue
IPUOOPHI.

[TomHOE BHYTpeHHEE oTpaxkeHue. Mojieb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JIMH3aX.

Mojenu MUKpPOCKOTIA, TEIECKOTa.

Habmronenue natepdepeHnnn cera.

Habmonenue nudpakiuu cera.

HabGmronenue qucniepcuu certa.

[TomyuyeHue cnekTpa ¢ TOMOLIBIO MPU3MBIL.

[Tomydenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HaoGmonenue monsipuszaiuu cBera.

Yuenuueckuiui sxcnepumenm, n1abopamopnule pabomoi

N3mepenne noka3aresns IpeioMICHUs CTEKIA.

HccnenoBaHue CBONCTB U300paKeHUI B TUH3aX.

HabGmronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH TEOPUH OTHOCHTEJIBHOCTH
['paHuubl IPUMEHUMOCTH KJIACCHUYECKOM MeEXaHWKH. llocTynaTel cnenuanbHOM TEOpUH
OTHOCUTEIIBHOCTH: WHBAapUAHTHOCTb MOJYJSl CKOPOCTHM CBETa B BaKyyMe, MPUHIMI
OTHOCHUTEIFHOCTH OWHINITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIEHUE AJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Pa3nes 7. KBantoBas puszuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3HEPruu POTOHA C €r0 YACTOTOW. DHEPTHSI U UMITYJIHC
dboToHa.
OtkpeiTe u uccinenoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHBI
doroaddekra. YpaBuenue Ditamreitna st porordpdexra. «KpacHas rpanuna» gporospdexra.
Jasnerue cBera. OnwiTe [1. H. JIeOGenena.



XUMHAYECKOE NEUCTBUE CBETA.
TexHHuecKkue yCTPOWCTBA W TPAKTHUECKOE NpUMEHeHHue: (oTorneMeHT, (POTONATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHEro GpoTtodddexra.
Cseroauo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapHas
mogens atoMa. Iloctynarel bopa. Vsnyuenne u mornomeHnue GOTOHOB IPU MEPexoje aToMa ¢
OJIHOT'O YPOBHSI SHEPTUH Ha Apyroi. Buael cniekTpoB. CrieKTp ypoBHEN SHEPrUU aTOMa BOJAOPO/Ia.
Bonnossie cBoiicTBa yactull. Bonuel e bpoitns. KoprnyckynsipHO-BOTHOBOM 1yanu3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JTyUEHUE.
TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue nuHedvaTbiX COEKTPOB U3ITyUEHUSI.
Jlazep.
Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi
HabGnronenue muHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCIEpUMEHTBI, JOKa3bIBAIOIINE CI0KHOCTh CTPOEHUS sApa. OTKpBITHE PaIHOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paauoakTUBHOrO u3inydyeHus. CoiicTBa anbpda-,
Oera-, raMMa-u3ayuyeHus. BiysHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.
OTxkpbITHE IPOTOHA U HeWTpoHa. HykionHas mozens sapa ['eitsenOepra—Banenko. 3apsin
anpa. Maccosoe uncio sapa. M3oTonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaza. ['amma-uzinydeHue. 3aKoH
pPaIMOaKTUBHOIO pacnaja.

OHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuibl. JleekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

Anepubiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHEKTHUBBI  SIEPHOM
OHEPTreTUKU. DKOJOTUYECKHE ACIIEKTHhI AIE€PHON SHEPIeTHUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTozab! HaOIIOIEHHS U PErHCTPALIUH 3JIEMEHTAPHBIX YACTHII.

@dyHIaMeHTallbHbIE B3auMOoJIeHcTBUS. EnuHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHUUECKHe yCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHUE: J03UMETp, Kamepa BuibcoHa,
SJIepHBINA peakTop, aToMHasi ObomoOa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIMX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U aCTPOPUZUKH



Ortansl pa3BuTUs acTpoHOMUH. [IpHuKIagHOE 1 MUPOBO33PEHYECKOE 3HAYCHUE ACTPOHOMHH.

Bun 38é3aH0r0 HeOa. Co3Be3nus, spKue 3BE3/bI, INIAHETHI, UX BUAMMOE JBH)KCHUE.

ConneyHas cucrema.

Counnie. ConHeuHas akTUBHOCTh. Mcrounuk sHepruum CosiHIIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEPUCTHUKU. /[narpamMmma «CIeKTpalIbHBIN KJIacC — CBETUMOCTB). 3BE3/1bI INIABHON
[IOCJIE0BATENbHOCTU.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» Ui 3BE31  IJIaBHOM
nocjeaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKACHNN U 3Botonuu CoslHIA U 3BE311. DTaIbl KU3HU 3BE3 L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B sIAPaxX TAJAKTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUYECHHE.

Macmrtabnas ctpyktypa Beenennoii. MetaranakTuka.

Hepeménnsie mpodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HaOnronenus HeBOOPYKEHHBIM I71a30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX HNPUIO0KEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nonyuapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, mianer, Muegnoro Ilytu.

O6o0maroiee NOBTOpPeHUE

Pone u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUECKOW, COLMAIbHON U
ATHYECKOH chepax 1eaTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOM
HAayyHOM KapTHHE MHUpaA, poyib (U3MUECKOH Teopuu B (POPMHUPOBAHUU TPEACTABICHUN O
¢bu3nyeckoil kKapTuHe MUpPa, MECTO (PU3MUECKONW KapTUHBI MHUpa B OOLIEM pPAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABICHUI O IPUPOJIE.

MesknpenameTHbie CBSI3U

Nzydyenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiiecTBisieTcss ¢ y4ETOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOrWH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, Qu3myeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHe (YHKIMU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKKU OJ00MS TPEYTrOJIbHUKOB, ONpeeIeHNe TUIOAI1 TNIOCKUX GUTyp 1 00bEMa Tell.

buonoeus: snekrpuueckue sIBIEHUS B )KUBOM pUpoe, KojaeOaTeabHble JBHKEHUS B )KUBOM
MIPUPOJIE, ONITUYECKHE SIBICHUS B KUBOU MPUPOE, ACUCTBUE palalliy Ha KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTa/NIMYecKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOTIOCA 3€MJIM, 3AJIEKH MAarHUTHBIX pya, (POTOChEMKA 3eMHOU
IIOBEPXHOCTH, MPEICKA3aHNE 3eMIICTPSACECHUMN.

Texnonozus: TAHAXA DJIEKTPOIEperad, TeHEPATOP MEPEMEHHOIO TOKA, 2JIEKTPOJBUTATEIb,
UHAYKIIMOHHAsT TeYb, pajap, paauoNpHUEMHHUK, TEIEeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITUKA, COJIHEYHAas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECHEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaIOIINXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
NO3UIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTSM POCCHMCKOro  OOILEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa M OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKJAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHUOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECaX TI'Pa)JIaHCKOTO OOIIECTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UIEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO U TPUHUMATh OCO3HAHHBIE PEIICHUs, ODUCHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTU YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUMBOro Oy IyIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAs CTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3IMIHBIM cpepaM nmpodeccHoHATBHOM e TEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (GUBMKONH W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOP Oyaymied mpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B O0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IK0JIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KyJIbTYphl, OCO3HaHHE TJ00AJILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;



MJIAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B OKPY KAIOIIEH Cpe/ie Ha OCHOBE 3HAHMS LIeJIeH
YCTOMYHUBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMUECKOW HAMpaBICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PHU3HMKe;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c()OPMUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PrU3UYECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOM JIeATEILHOCTH, TOTOBHOCTh B IPOIECCe U3yUCeHUs (PU3UKHU
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO ICITEIIBHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBePCAJIbHbIE yUeOHbIE TeiiCTBUS
Ba3oBbie Jiornueckue AeiicTBUs:

CaMOCTOSITENILHO (POPMYITMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHC;

OTIPENENIATh ENIU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTUKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3UUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh IIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCSI MaTepUAThHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBIIOJHATH pPa0OTy B YCJIOBHSX pPEATBLHOTO, BHPTYaTbHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATHBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBbie ucciegoBaTeIbCKHe 1eHCTBUSA

BJIQ/IETh HAYYHOW TEPMHMHOJIOTHEN, KIIOYEBBIMU MOHSTUSAMH W MeToAamu (pu3mdeckoi
HaYKH;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEIBCKON M MPOCKTHOW JESITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIIeHHs 33a1a4
(GU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUIHBIX METOI0B TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATEIIPHOCTH IO TOJYYEHUIO HOBOTO 3HAHWS, €r0 HWHTEPIpPETAIUH,
PeoOPa30BaAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CHTYAIUAX, B TOM YHCIIE IIPH CO3TaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3HKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3aJady, BBIABUTATh
TUIIOTE3y €€ pelIeHus, HaXOIUTh apTyMEHTHI JUTSI IOKa3aTeIbCTBAa CBOMX YTBEPIKJICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHHUs 3a/1a4H Pe3yIbTaThl, KPUTHUECKU OLIEHUBAThH
UX IOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBHUTH U (pOpMyIIMpOBaTH COOCTBEHHBIC 33]]a4l B 00pa30BATEIbHON IEITETLHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PH3HKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEAEITEILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEJAMETHBIX 001aCTei;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, IOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



PabGora ¢ undopmanmeii:

BJIaACTb HABbLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYUIECTBJIATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUIOB U (HOPM MpE/ICTaBICHMUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJaqd C CO6JIIOZ[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3UYECKOTO COACPKAHMS B pasIudHbIX (popmarax ¢ yd€ToMm
Ha3Ha4YeHUsI THPOPMAIUH U LIEI€BON ayAUTOPUHU, BbIOMPasi ONTUMAIbHYIO (pOpMY MpeacTaBIeHUS
U BU3YaJIH3aIlIH.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISAITH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKYA KOH(DIMKTHBIX CUTYAllMi U CMArYaTh KOH(MIMKTHI;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHHs C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

[IOHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH ¢ yd4éTOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C YYETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOU pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHKA KOMaHJbl B OOLIMH pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIAATh TO3UTUBHOE CTPAaTETMYECKOE IIOBEIECHHWE B pa3IUYHBIX CHUTyalusXx,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe yHMBepcaabHble y4eOHbIe AeiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO AEATEIBHOCTh B 00JacTH (U3WKHA U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a]1a4H;
CaMOCTOSITENIbHO COCTABJIATH IJIaH PEIICHUs pacu€THBIX M KAa4eCTBEHHBIX 3ajady, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHI;
JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM;
pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;
JienaTh OCO3HAHHBIN BBHIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 3a
pelLIeHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHocoOCTBOBAThH (POPMUPOBAHUIO U MPOSIBICHHUIO SPYAULIUH B 00JIACTH (PU3UKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYpPHBIH YPOBEHbD.
CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTELIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUH;

UCIOJIb30BaTh IPUEMBI peIeKCUU 7Sl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YIbTATOB JICITEIbHOCTH;

MPUHUMATD ceOsl, MOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

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

IIpU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKH.

B mporiecce OCTHKEHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MTPOTPAMMEI 110 (PU3UKE ISt
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4YaIOIIUXCsl COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSI, BKIIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIIMOHATIBHBIM U3MEHEHUSM U TIPOSBISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTMDXKEHHUIO LENIM U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE ApYTHX,
YUUTBIBATh €T0 NP OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTPAaWBAaTh OTHOIICHUS C APYTHMU
JIOJbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTD Yy 00YHAIOIINXCS YMEHUM!

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAayYyHOW KapTUHBI MHpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JIeSITEILHOCTH JIIOACH;

YUUTHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNiel: MaTepHuaibHas
TOYKa, MHEepIHUalbHas cucTeMa oTcuéra, aOCOJIOTHO TBEPIOE TEJO, MACATbHBIM Ta3, MOJEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECUHBIH DJIEKTPUUECKHUM 3apsA] NPU PELICHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MIBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBUKEHHE [0 OKPY>KHOCTH, HHEPIUS, B3auMoieicTBuUE Tel, Tuddy3us, OpoyHOBCKOE JBUKEHHE,
CTpOEHHE KUIKOCTEH M TBEPIBIX Tell, K3MEHEHHEe 00bEMa Tesl MPHU HarpeBaHUU (OXJIAXKICHHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJAEHCALMs, IUIABJIEHUE, KPHUCTAUIM3alUs, KHUIIEHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILIEHHE JaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJly MapamMeTpaMu COCTOSIHHMSI ra3a B H30Ipolieccax, JEeKTpU3alus Tell, B3aUMOJEHCTBUE
3apsoB;



ONKCHIBAaTh MEXAHUYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Teja, CUjla, UMITYJIbC Teja, KHHETHYECKasl
SHEprus, MOTEHIMAJbHAs SHEPrHsl, MEXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCThb; MNpHU
OMKMCAHUU MPABUILHO TPAKTOBATH (PU3NYECKUIN CMBICIT HCIIOIb3YyEMbIX BEJTMYHH, X 0003HAUCHUS
U eIMHULBI, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOUINE NAHHYIO (PU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIMYUHAMU;

ONHKCHIBATh W3yUCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIB3YS
¢dbusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
Xa0TUYECKOTO JIBWXKEHUS MOJIEKYJ, CPEIHEKBaJIpaTU4yHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI DHEPrus, padora rasza, KO3(QUIMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3yEMbIX BEITHYHH,
uX O0003HAYEHUS M EIUHHIIBI, HAXOIUTh (POPMYIIBI, CBSA3BIBAIOIIME AAHHYIO (U3UUYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

OIMCBHIBATh M3YYCHHBIC SJIEKTPUYECKHE CBOMCTBA BEIIECTBA M DIIEKTPUUYECKHE SIBICHUS
(mpouecchl), UCHONB3YST (PU3NUYECKUE BEIUYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IIOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YyeMbIX BEIWYMH, UX OOO3HAYCHHS M €IUHUIIBL,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUINHAMH,

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SIBICHUS, MCIONB3Yys (pU3MUecKhe 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKON SHEPTUH, 3aKOH COXpPaHEHHs UMITYJIbCa, MPUHIIUI CYNEPIO3ULIMN CHIT, TIPUHITUT
paBHOIPABHS MHEPIHATBHBIX CHCTEM OTCUETA, MOJEKYJISPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTrHH TETUIOBOTO JIBUIKCHUS
MOJIEKYJI ¢ aOCONIOTHOM TeMIepaTypoi, MepBblii 3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHUs
AIIEKTPUUYECKOTrO 3apsija, 3aKoH KyJioHa, pu 3TOM pa3iuyarh CI0OBECHYIO (POPMYIMPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BhIPAXKEHUE U YCIOBUS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIHITBI IEHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3nnyaTth yciaoBUs UX O€30MaCHOTO UCIIOIb30BaHMs B IOBCEAHEBHOM KU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIP30BAHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHHUH, TpU 3TOM  (OPMYIHPOBATH
npoOieMy/3aiady 1 TUIIOTE3Y YUeOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPE/I0KEHHOTO
000pyA0BaHUs, TPOBOAUTH OMBIT U POPMYITUPOBATH BHIBOIBL;

OCYILECTBIIAATh MPSIMBIE W KOCBEHHBIE H3MEPEHUS (PHU3UUECKUX BEIWYHMH, INPH HTOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHWs] W HWCIOJb30BaTh W3BECTHBIE METOJBI OICHKH
MOTPEUIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCHMOCTH MEKIY (PM3MUECKUMHU BEIMUYUHAME C UCTIOTB30BAHUEM MPSMBIX
U3MEpPEHU, TPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTaThl IMOITYYCHHOUN
3aBUCUMOCTH (DM3MYECKHX BEITMYWH B BUE TaOIHI U TpadUKOB, ENIaTh BEIBOJIBI 10 pe3yJIbTaTaM
HCCJIEJIOBAHUS,

coOmoaTh IMpaBuia O€30MacHOro TpyJAa MpU TNPOBEACHUM HCCIENIOBAaHMA B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEOBATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOTO 000PYI0BAHMUS;

pemiate pacu€THbIE 3aa4d C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ MIPUHIIUAIIBI, HA OCHOBE aHAllM3a yCIOBHS 3a/1a4ll BEIOMPATh (PU3UIECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOpPMYINbI, HEOOXOAMMbIE UIs €€ pelIeHHUS,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HaYeHUsI (PU3NUECKON BEIHUNHBI,



peliaTh KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIETIOYKY
paccy’XKIeHHU C ONIOPON Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH Y4eOHBIX 33a]]a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUU
JUIsL TIOUCKA, CTPYKTYpUPOBaHUsS, HHTEpIpETallid W TMPEACTaBlICHUS Y4yeOHOW U Hay4dHO-
NOMYJISIpHOM HH(pOpMAIUH, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KPUTUYECKU aHATU3UPOBATh
MOJTy4aeMyr0 HH(POPMAITHUIO;

NPUBOJUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HAyKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOM KU3HU JIsl OOeCTIeUeHus
0€30MacHOCTH TIPpHU OOpAIEHUU ¢ MPUOOPAMH U TEXHHYECKUMHU YCTPOUCTBAMHU, JJII COXPaHEHUS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMUYECKOT0 MOBEJCHUS B OKPYKAOILEH CPEE;

paboTaTh B TPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TPyIIbl, pAlMOHAIbHO pACHpEneNsaTh OOS3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTH B
HECTAaHJAPTHBIX CHUTYallMsiX, afeKBaTHO OICHMBATH BKJIAJ KaKIOTO W3 yYaCTHUKOB TPYIIBI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOydenus B 11 kJjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUM:

JIEMOHCTPHPOBATh Ha TMpPUMeEpax pojib U MecTO (GU3MKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, 1IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

YUUTBIBaTh TPAHHULBl TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJeNeil: TOo4YeuHbI
DIIEKTPHUYECKHI 3aps]I, JIyd CBETa, TOUCYHBIH HCTOYHUK CBETA, S/IEPHAs MOJIENIb AaTOMa, HyKJIIOHHAsI
MO/JIeJIb ATOMHOTO sJipa P pelIeHnH (PU3NUECKUX 3a1ay;

pacrio3HaBaTh (pU3MYECKHUE SBJIEHUS (IIPOLEcChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKY U KBAaHTOBOM (DU3MKU: DJIEKTpUYECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JCWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, JIIEKTPOMArHUTHAS
WUHIYKIUS, JCHCTBHE MAarHUTHOTO TOJIi HA MPOBOJHUK C TOKOM W JBWKYIIMHCS 3apsi,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, WHTepdepeHius, Iudpakuus W TOJsApU3alUs CBeTa, JUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIiOaKTUBHOCTD;

OIKCHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUUECKUM 3apsl], cuja TOKa, OJJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Iouisd, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYIIKH, SHEPTHs AJIEKTPUYECKOr0 M MAarHUTHOTO TOJeH, MepuoJ M 4YacToTa KojeOaHWH B
Kos1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAUYEHUS M EIUHUIIbI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETUUUHY C IPYTUMHU BeTUUUHAMH,

ONKCHIBATh M3yUEHHbIE KBAHTOBBIC SBJICHHUS U TIPOLECCHI, HCIONB3Yd (U3HUECKUE
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIyJbCc (OTOHA, TEPHUOJ IMOJIypacrlaga, SHEPrus CBSI3M AaTOMHBIX SA€p, NpPU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUS U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BETUIHHEI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3Ys (pU3MUECKHEe 3aKOHBI U
OpUHUMIBL: 3aKOH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M NApaJIECIbHOLO COEAMHEHUS
MPOBOJHUKOB, 3akOoH JDxoyns—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM  MHIAYKUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IIPEIOMIICHUS
CBeTa, ypaBHeHUE DUHIITEHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
MMITYJIbCa, 3aKOH COXPAHEHMS JJIEKTPUUECKOrO 3apsija, 3aKOH COXPAaHEHMs MAacCOBOIO YHCIIA,
oCTyJlaTel  bopa, 3aKOH pagMOAaKTUBHOIO pacnajga, 0OpU 3TOM pa3jiMyaTh CIOBECHYIO
(GOpMyIHpPOBKY 3aKOHa, €ro MaTeMaTH4eCKOe BBIpAXEHHWE M yCJIOBHA (TpaHUIBI, 00JAcTH)
MIPUMEHUMOCTH;

ONpEeNENATh HAMPAaBICHUE BEKTOPA MHAYKIUU MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTh U OIIUCHIBATH N300paKeHHE, CO3/1aBAEMOE TUNIOCKUM 3€pKajlOM, TOHKOM JIMH30M;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HUCCIICJOBAHUIO (DPH3UYECKUX SIBJICHHH W TIPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu d3ToM  (HOpMyIHpoOBaTh
npobiieMy/3aqady v TUIIOTEe3y y4eOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 IPEIIOKEHHOTO
000py10BaHUsI, POBOJAUTH OMBIT U (POPMYJIMPOBATH BHIBOJIBI;

OCYHICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DU3MYCCKHX BEIWYWH, TPH ITOM
BBIOMpaATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

MCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMUUH C UCTIOIB30BAHUEM TIPSIMBIX U3MEPECHUI:
MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyJbTAThl MOTYYEHHON 3aBUCUMOCTHU
buznyecKuXx BENMWYMH B BHAE TaOMUI] M TpauUKOB, [eiaTh BBIBOABI IO pe3ylbTaTam
UCCJIEI0BAHMS;

coOnrofarh mnpaBuia O€30IacHOrO TpyJa MpU MIPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 JKCIIEpUMEHTA, Y4eOHO-UCCIENOBATENbCKOM M TMPOEKTHOW JESTENbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U 1aO0OpaTOPHOTo 000pyAOBaHNUS;

pemate pacuéTHbIe 3a/a4dl C SIBHO 3a/JIaHHON (U3HUECKON MOJeNbl0, HCIOIb3Ys
¢u3nyeckue 3aKOHbI M MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUYECKYIO
MOJI€NIb, BBIIETATh (PU3NUYECKHE BETUYMHBI M (HOPMYJIBI, HEOOXOIUMBIC Il €€ pelieHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOIyYEHHOTO 3HAYCHUS (PU3MUeCKON BEJTMYHHBI;

peliatb KayeCTBEHHbIE 3aJadyM: BBICTPAUBATh JIOTUYECKHM HEMPOTHUBOPEUUBYIO LIETIOUKY
PacCyXJIEHUI ¢ ONOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

WCITOJTH30BATh MPU PEIICHUN YUEOHBIX 3a7]a4 COBPEMEHHBIC HH(GOPMAIIHOHHBIE TEXHOJIOTHH
JUISL TIOUCKA, CTPYKTYpUPOBaHUs, HWHTEPIPETAllMd U TPEJCTAaBICHUs Yy4eOHOW W Hay4dHO-
MOMYJISIPHON MH(GOPMAITUH, TIOTYUYEHHOU U3 PA3INIHBIX HICTOYHUKOB, KPUTUYECKH aHATH3UPOBAThH
noJty4aemMyro HH(OpMaIuio;

OOBSICHATH IPUHITUIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPONCTB, Pa3InvaTh
YCIIOBUS UX 0€30MaCHOTO UCTIOIB30BAHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE IIPOIIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS M0 (U3KKE B TOBCEAHEBHOM KU3HU JIsl O0eCTIeUeHus
0€30MacHOCTH TIpU OOpPAIEHUH C MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJISI COXPAHEHUS
3JI0pOBbsSI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYIKaloIIe cpejie;



paboTaTh B IpYMIIE C BHIIOJHEHNEM Pa3IMYHBIX COLMANBHBIX POJIEH, MIIaHUPOBAaTh paboTy
TPYNIIbI, pAalMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaX/JIO0I'O M3 yYaCTHUKOB TPYIIbI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ii/m Kontpoabnbsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
11 ®dusrKa ¥ METOJIbl HAYYHOTO TTO3HAHUS 2 bubnroreia LIOK
' AR HAY https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
bubnunoreka LIOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
22 Apmaminica ! https://m.edso0.ru/7f41bf72
bub OK
2.3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 htI/tIp::I;I/?nT.eeIiiaS(])f).ru 17541072
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 5 bubmmorexa LIOK
' pMoA https://m.edsoo.ru/7f41bf72
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

3.2 OCHOBBI TEPMOAUHAMUKHA 5 bubmmorexa OK

' pMOA https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 Bu6muoteka [JOK

' da3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 24

Paznen 4. DJIEKTPOJIMHAMMUMKA

bubnuoreka [{OK

4.1 IeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
42 ITocTosaHHBIN MeKTpUYECKU TOK. TOKH 12 bubnunoreka LIOK

' B PA3JIMYHBIX CpPeaax https://m.edsoo.ru/7f41bf72

Uroro no pazneny 22

Pazgen 5. HazBanue

HToro 0

PeszepBHOe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




12 KJIACC

KosanuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/ P Konrposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 3 bubnnoreka [JOK
' VHIYKLHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 5 0 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 0] 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CHHEITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBBI crIeIIMaTIBHON TEOPUHU 4 0 bubnmnoreka [JOK
' OTHOCHUTEJIEHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DIIEeMEHTHI KBAaHTOBOW OITHKH 6 bubmmorexa LIOK

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




bu6mmoreka [IOK
4.2 C 4
TPOCEHHE ATOMA https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
43 ATOMIHOE 51pO > https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 Dneme aCTPOHO acTpodus 7 bubmorexa LIOK
. MCHTBI TPOHOMHUHU U N3UKHN
. p P https://m.edso00.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHUE
bu6mmoreka [IOK
A 4
6 Obobmaromee nosToperHe https://m.edso00.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHMUE

10 KITIACC
N KosnvecTBo yacoB Jara DJIeKTPOHHBbIE HU(PPOBLIE
Tema YpoKa KO]—[TpOJ][,]—[])]e HpaKaneCKne 06pa30BaTeJILHLIe
n/n Bcero U3YYeHU s
padoThbI padoThbI pecypcbl
®dusuka — HayKa O IpPUPOJE.
1 Hayunsie MeT(})],Z[LI nofH'fHIfﬂ 1 bubmorexa OK
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Posb 1 MecTo ¢uzuku B
OPMUPOBAHUU COBPEMEHHOM
2 I(-ll)a}II)IIHOI:I)Z KapTUHBI I\fnpa B 1 Bubmmorexa IOK
. ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH
moei
MexaHnn4eckoe JBHKEHUE.
3 OTHOCUTETHPHOCTh MEXaHUUECKOTO 1 bubmuoreka [JOK
newkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpPEHUE
4 PaBHOMepHOE NpsIMONHMHENHOE 1 bubmmnoreka HOK
JIBHKECHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IIPSMOJIMHEWHOE 1 bubmuoreka [IOK
TBHKEHHE https://m.edsoo.ru/ff0c372e
5 CBobomHOe masieHne. Y CKopeHue 1 bubnuotexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelinoe JIBmKerIe. Bu6morexa LIOK
7 JIBrKeHne MaTepuanbHON TOYKH 1

0 OKPY>KHOCTHU

https://m.edsoo.ru/ff0c3ada




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

8 lanunes. MuepuuanbHbie CUCTEMBI bubmorexa HOK
N https://m.edsoo.ru/ffOc3be8
orcyeta. IlepBblii 3akoH HeroToHA
Macca tena. Cuna. [Ipunimun
9 Cyneprno3uiuu cuil. Bropoit 3akon bubmuorexa [IOK
HeroToHa 17151 MaTepUaIbHOM https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tpetuii 3akoH HeroToHa niis bu6nmorexa LIOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3aK0H BCEMUPHOTO TATOTEHUS.
11 Cuna T)DKGCTII)/I. [IepBas Bubmmorexa IOK
https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent
13 TpeHust. Cuita CONTPOTUBIIEHUS TIPU bubmuoreka [IOK
TBYDKEHUH TeJla B )KUIKOCTH WU https://m.edso0.ru/ff0c3f76
rase
[locTynarenbHOE U BpaliaTeibHOE
BIDKEHHUE a0COIOTHO TBEPIOTO
14 i[ena. MOMEHT CHUJIBL. HJ‘IG‘IIZ)I[CI/IJIH. bubmmorexa LOK
. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBecUs TBEPIOTO
Tena
HNMnynsc MaTepuanbHOU TOYKH,
15 CUCTEMBI MaTepUATBHBIX TOYEK. bubnmnoreka [JOK

NmMnynbe cunbl. 3aK0H COXpaHEHUs
UMITyJIbca. PeakTUBHOE NBUXKEHME

https://m.edsoo.ru/ff0c43d6




16

PaboTa 1 MOIIHOCTb CHIIBI.
Kunernueckas sneprus
MatepuaabHON ToukH. Teopema 06
U3MEHEHUU KHHETHYECKOU
SHEPrUuu

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

17

[ToTeHumanbHas SHEPrUs.
[loTenunanpHas 3Heprus ynpyro
1e(OPMHUPOBAHHOM MTPY>KUHBI.
ITorennmansHas 3HEPrUs TENA
BOJIN3M TIOBEPXHOCTH 3EMITH

bubnunorexa LIOK
https://m.edsoo.ru/ff0c461a

18

IToTeHIMaNbEHEIE U
HENOTEHIMAJIbHEIC CHIIBL. CBSI3b
paboThl HEMOTEHIIUATBHBIX CUII C
M3MEHCHHEM MEXaHHICCKOM
SHEPrUMU CUCTEMBI T€J. 3aKOH
COXpaHEHUs MEXaHUYECKOU
SHEPruun

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«WccnenoBanue cBsizu pabOTHI
CHUJIBI C UBSMCHCHUECM
MEXaHUYECKOU SHEPTuu Tena Ha
pUMepe PacTSKEHHS] PE3UHOBOTO
KIyTay

20

O00011EeHME 10 TEME
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHHUs B MEXaHUKE

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4dc?




22

23

Teopuu. bpoyHOBCKOE ABMKEHUE.

Huddysus

XapakTep JIBUKCHHS U
B3aMMOJICHCTBUS YaCTHI]
BeriecTBa. MoJien CTPOCHHUS
ra30B, JKUIKOCTCH U TBEPIBIX TEII

Macca monekyn. Konnuectso
BeniectBa. [locrosinnas ABoraapo

24

25

26

27

TermoBoe paBHOBECHE.
Temneparypa u €€ u3mMepeHue.
[ITxana remneparyp Llenbcus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak
Mepa cpelHe KUHETUYECKOU
SHEPIUH JIBUXKEHHS MOJIEKYJI.
YpaBHenue Menzeneena-
Knaneiipona

3akon JlanpToHa. ['a30BbIe 3aKOHBI

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4fde

bubnmorexa LIOK
https://m.edsoo.ru/ffOc511e

28

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
MEX]Ty TTapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3a»

29

30

W3omporiecchl B HcaTbHOM Ta3e U
uXx rpaduUecKoe MpeCTaBICHHE
BHyTpeHHsIst sHEprHs
TEPMOJIMHAMHUYECKOW CUCTEMBI U
CIIOCOOBI €€ U3MEHEHHS.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952




KonnyecTBo TemioTsl u paboTa.
BryTtpeHHss sHEeprus
OJIHOATOMHOT'O MJI€aJIbHOIO ra3a

31 Bupl Teronepenaun 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMI0EMKOCTh
32 BemrecTBa. KoJn4ecTBO TEIIOTHI 1 bubnunorexa LIOK
pH Teronepeaayue. AanabaTHbII https://m.edsoo.ru/ff0c5c36
nporecc
33 [IepBblil 3aKOH TEPMOAMHAMUKY U 1 Bu6mmoteka [JOK
€ro MpUMEHEHHE K U30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 KoHnTtposnbHas padora o temam 10 1
KJjlacca
OBILIEE KOJIMYECTBO YACOB I10 34
I[MPOT'PAMME
11 KJIACC
HeoOpaTtumocTs nmporeccos B
35 npupojie. Bropoii 3akoH 1 bubamorexa LOK
https://m.edso0.ru/ff0c6230
TEPMOJUHAMUKHU
36 ITpunnun nevicrBus u KII1/ 1 bubmuoreka [IOK
TEIUTOBOW MAalluHBI https://m.edsoo.ru/ff0c600a
37 Hukn Kapno u ero KIIJ{ 1
38 DKOJ0TH4YecKHe MpoOIeMbl 1
TETUIOIHEPTETHKU
Obobumarowiit ypok bubnuoteka [JOK
39 «Monekynspras pusuka. OCHOBBI 1

TEPMOANHAMHKN

https://m.edsoo.ru/ff0c6938




O000111EeHME 110 TEME

40 «Monexynsipaast pusuka. OCHOBBI bubnrorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
41 [TapooOpa3oBanre U KOHICHCAITUSA. bubmuorexa [IOK
VcriapeHre u KUIeHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS 1 OTHOCHTEJIbHAS
42 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u
aMmop(HbBIC Tel1a. AHU30TPOIHS
43 CBOI\/JII)((}’)FB KpPHUCTAJIJIOB. }KTszIKHe bubmorexa LIOK
https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMEHHbIE
MaTepHuabl
IInaBnenue u KpUcCTaAIU3ALIUS.
44 Y nenpHas TGHJIE))Ta HJIaBJIGII{lI/IH. bubmorexa LIOK
https://m.edsoo.ru/ff0c6708
CyOnumarnus
45 YpaBHeHHe TEIMI0BOroO OanaHca bubmoreia LIOK
https://m.edsoo.ru/ff0c6820
DJIeKTpHU3aIus Tel.
46 SHeKTlleqeLclKHﬁ 3apan. JlBa Buga bubmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKUX 3aps 0B
[TpoBOTHUKY, TUIIEKTPUKH U
47 MTOJIYITPOBOJIHUKH. 3aKOH bu6muoreka [JOK
COXpPaHEHMS JIEKTPHUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsna
BzaumopetictBue 3f¢p5111013. 3aKkoH BuGnmorexa LIOK
48 Kynona. Todyeunsrii

3JIEKTPUUIECKUAN 3apsi

https://m.edsoo.ru/ffOc6ced




49

50

51

Hanps€HHOCTB 3JIEKTPUUYECKOTO
nosist. [IpuHImn cynepnosuuuu
ANEKTPUYECKHUX ToNeH. JInnun
HaIPsHKEHHOCTH

PaboTa cui1 31eKTpOoCTaTHIeCKOro
nois. [Torennuan. PasHocTh
IIOTEHIAATIOB

HpOBOI[HI/IKI/I " JUBJICKTPUKHU B
QJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJ'ICKTpI/IquKaSI IMPOHUIACMOCTb

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6df2

bub6numoreka [IOK
https://m.edsoo.ru/ff0c6f00

bubnuoreka [{OK
https://m.edsoo.ru/ff0c7018

52

OnexrpoéMkocTs. Konnencarop

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

53

54

55

56

DIEeKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsHKEHHOTO KOHJIEHCAaTopa

JlaGopatopHas pabota "H3mepenue
JIEKTPOEMKOCTH KOHJeHcaTopa”

[IpyuHIHKI 1ENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOIIMPOBAJILHOTO
anmnapara, CTpyWHOI o IpUHTEpaA.
DneKTpocTaTHIECKast 3allnTa.
3azeMyIeHHE 3IEKTPONpUOOPOB

DIIEKTPUYECKUI TOK, YCIOBHS €T0
cyuiectBoBanus. [I0CTOAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akon OMa jist
yJacTka 1enu

-

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0




57

ITocnenoBarenpHOE,
napajuieIbHOE, CMEIIaHHOE
COCIMHEHHUE MPOBOJHUKOB.
JlabGopaTtopuast pabora «3yuenue
CMCIIAHHOTO COCIMHCHUS
PE3UCTOPOBY

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

58

59

Pabora u momHOCTH
AIIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akon OMa I HOJTHOH
(3aMKHYTOM ) SNIEKTPUUECKOH IIeTIH.
KopoTtkoe 3ambIkanue.
JlaGopaTtopHnas pabota
«M3mepenne J/1C nuctounuka Toka
U €T0 BHYTPCHHETO
COTIPOTUBIICHUS

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

60

DNeKTpOHHask IPOBOJAUMOCTD
TBEP/IBIX METAIIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJJIOB OT
TEMIIepaTyphI.
CBepXIpoBOIMMOCTh

61

62

63

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTYYKOB

[TomynpoBoAHUKH, UX COOCTBEHHAS
Y TIPUMECHAs IPOBOAUMOCTb.
CaoilicTBa p—N-nIepexoa.
[TorynpoBOTHUKOBBIE TPUOOPHI
DNEKTPUYECKUH TOK B pPacTBOPAX U
pacIuiaBax 3J€KTPOJIMTOB.

bubnunorexa LIOK
https://m.edsoo.ru/ffOc84ae

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c82ba




:‘)J'ICKTpOJ'II/ITI/ILIeCKaH Jucconuanus.

DIIEKTPOIN3

DJIEKTPUUYECKUI TOK B Ta3ax.

CaMOCTOSITeIIbHBIN U bub6nmoreka [IOK
64 . 1
HECaMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Mounnus. [Ina3zma
DJeKTpudecKre mpudopsl U
65 YCTPOWCTBA U UX MPAKTUYECKOE 1 bubnnorexa [JOK
npuMeHenne. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
66 O06o0manmuil ypox 1 bubmmoreka [JOK
«DNEKTPOMHAMHKA https://m.edsoo.ru/ff0c88be
67 KonTtponpHast padora o Temam 11 1 Bu6mmoteka [JOK
KJacca https://m.edsoo.ru/ff0c8c56
68 PesepBuslit ypok. O0o0maromnmii 1 bu6nmorexa LIOK
ypok o Temam 10, 11 xmaccoB https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 34
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12 KJIACC

KoaudecTBO 4acoB

DJIeKTpPOHHbIe U pPOBbIE

Jrj;-)n Tema ypoka Beero Kontposabubie IIpakTnHueckue f::;:eﬂnﬂ 00pa3oBaTeJbHbIE
padoThI padoThbI pecypchl
[TocTostHHBIE MATHUTHI U X
B3auMoJieicTBre. MarHuTHOE
1 ToJje. BI;KTOp MarHHTHOM 1 bubnrorexa LIOK
. https://m.edsoo.ru/ff0c9778
UHAYKIUU. JINHUY MarHUTHOM
WHIYKIHH
MarauTHo€e 1oJie MPOBOIHUKA C
5 TokoM. OnbIT Dpcrena. 1 Bu6motreka [JOK
BsanmopelicTBHE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
;| oo o | 1
https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MArHUTHOTO TIOJIS Ha
IIPOBOAHMK C TOKOM. Cuna
4 Awmrepa. JlaboparopHast paboTa 1 1 bubmmnoreka HOK
«HccnenoBanue neiicTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»
JlelicTBME€ MAarHUTHOTO TOJIST HA
5 JBUKYIIYIOCS 3aPSKEHHYIO 1 bu6muoreka [JOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
6 DIIeKTpOMarHuTHas HHIYKITHS. 1
IToTOoK BEKTOpa MarHUTHOU




10

uaaykiuu. 2J1C nHaykiuu. 3akoH
AJIEKTPOMATHUTHOW WHTYKITHH
®dapanes

JlaGopaTopHnas pabota
«Hccnenosanue sBIeHUSA
3JICKTPOMArHUTHOW WHTYKITAW

NuaykTuBHOCTSL. fIBIEHUE
camonHykuuu. OJ1C
CaMOMHIYKIIUH. DHEepPrHsl
MarHUTHOT'O TOJISL KaTyIIKU C
TOKOM. DJIEKTPOMAarHuTHOE 10J1e

TexHu4eckue ycTpoucTBa U ux
NPUMEHEHHE: TIOCTOSTHHBIC
MAarHHThl, 3JIEKTPOMAarHHUTHI,
3IIEKTPOJIBUTATEIb, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHUII,
WH]IyKIIMOHHAS [IeYb
Ob6o6maromuit ypok «MarautHoe

nosie. DJIEKTPOMarHuTHas
WHIYKIIHSD

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnuoreka [{OK
https://m.edsoo.ru/ff0ca600

bubnmorexa LIOK
https://m.edsoo.ru/ffOcab82

11

0O000menue o teme «MarauTHoe
noJe. DNeKTpOMarHuTHas
WHTYKITUS

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUUECKHE
kosebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHUI.
[IpeBpaiienue sHepruu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06




13

JlaGopaTopHnas pabota
«HccnenoBaHue 3aBUCUMOCTH
neproa MajblX KoJIieOaHuii rpy3a
Ha HUTH OT JUIMHBI HUTH U MacChl

rpy3a»

14

KonebatenbHbll KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MJI€ATEHOM
K0JIeOATeTbHOM KOHTYE.
AHaJIOTUs MEXKy MEXaHUICCKHMH
U 3JICKTPOMArHUTHBIMU
KoJIe0aHUSIMU

bubnunoreka LIOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrur B HACAJIbHOM
K0JIeOATETbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBneHue o 3aTyXaromMx
Kosie0aHusX. BeIHyX/1eHHbIE
MEXaHUYECKUE KoJIeOaHMsl.
Pe3onanc. Beinyx/1eHHbBIE
AIIEKTPOMarHuTHbIE KOeOaHus

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CuHycouanbHbIN epeMeHHbIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JICUCTBYIOIIIEE 3HAYCHUE CUITBI
TOKA U HaIIPSKEHUS

bu6mmoteka IIOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IpoussoscTso,
nepegaya u norpedieHue
3JIEKTPUYECKON SHEPTUU




19

20

21

22

23

Y CTpoicTBO U MPAKTUYECKOE
MIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JINHUM 3JIEKTpoIiepeaay

DKOJIOTMYECKUE PUCKHU ITPU
MIPOU3BOJCTBE AIEKTPOIHEPIUH.
KynbTypa ucnonb3zoBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
JKU3HU

MexaHuueckre BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHUs U
JUIMHa BOJIHBL. 1lonepeunsie n
IIPOJIOJIbHBIE BOJIHbI

3Byk. CKkopocThb 3ByKa. I poMKOCTB
3ByKa. Beicota ToHa. TemOp 3Byka
ONEeKTPOMarHUTHbBIE BOJIHBI, UX

CBOMCTBA U cKOpoCTh. [Ikaia
3JIEKTPOMArHUTHBIX BOJIH

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

bubnunoreka LIOK
https://m.edsoo.ru/ffOccab4

bubmuoreka [{OK
https://m.edsoo.ru/ffOcccOc

bubnmorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIHAIIB paTuOCBA3U U
TeneBuieHus. Passurue cpencrs
cBs3u. Paguonokanys

25

26

0O000menue o teme «Komebanus
¥ BOJIHBI»

[IpssmonunenHoe
pacIpocTpaHEeHUE CBETA B
OAHOPOJHOM cpene. ToueuHsli
HMCTOYHUK cBeTa. JIyu cBera

bubmmoreka IIOK
https://m.edsoo.ru/ff0cc6f8

bubnunorexa LIOK
https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBeTa. 3aKOHbI

27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
n300paKeHMI B TUIOCKOM 3epKaie
[Ipenomnenue ceeta. [TonHoe
28 BHYTPEHHEE OTPAKCHUE. bubmuorexa [JOK
[IpenenbHBIiA IO MOJHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKCHHUS
JlaboparopHas paboTa
29 «I/I3MI;peHrI)/Ie nopKaaaTeJm bubmrorexa LIOK
https://m.edsoo.ru/ffOcd67a
MPETOMIICHUS CTEKIIa»
JInn3sl. IlocTpoenue
30 n3zo0paxenuit B mun3e. opmyna Bu6motreka [JOK
TOHKOH JIMH3bL. Y BEJTUYCHUEC https://m.edsoo.ru/ff0cddle
JINH3BI
JlaGopaTtopHnast pabora
31 «HUccnenoBanne cBOMCTB
M300paXeHUH B TMH3aX»
Hucniepcust cBera. Crio>KHBIM
32 coctaB 6enoro ceera. L[Ber.
JlaGopaTtopHnast pabota
«HaOnronenue qucnepcuu cBeTa»
WnTepdepenmus certa.
33 I[Hd)pi?iuiﬂ fBeTa. Bubmmorexa LOK
.. https://m.edsoo.ru/ff0ced22
JudpaxknuonHas pemeéTka
34 ITonepe4HOCTH CBETOBBIX BOJIH. bubmuorexa [JOK

HOJI)IpI/ISaI_II/ISI CBCTa

https://m.edsoo.ru/ffOcf02e




OnTuueckue npudopsl U

35 YCTPOMCTBA U yCIIOBUS UX
0€30MacHOr0 NPUMEHEHUS
['paHUIIBI TPUMEHUMOCTH
36 KJIaCCHYECKON MEXaHHUKH. bub6nmmoreka [IOK
[TocTynarsl crienUaabHOU TEOPHU https://m.edsoo.ru/ff0cf862
OTHOCUTEIIBHOCTH
OTHOCHUTEITLHOCTD
37 OJHOBPEMEHHOCTH. 3aMeJICHUe bubmorexa HOK
https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKPAIIICHUE JITTHHBI
DHeprus U UMIYJIbC
pensTUBUCTCKOM yacTuibl. CBsI3b bubmmoreka [JOK
38 .
MAacChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
O606menue o Teme «OnTuka.
39 OCHO]I:IIJ CHETMAILHOMN Teopun bubmorexa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITEHOCTH
40 ®oronsl. opmyia [Inanka. bubmmnoreka HOK
DHeprus 1 UMITyJibC GpoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCNEI0BaHNE
41 (bOT(IjB(I)(beKTa. OHBII[TLI A T. Bubmmorexa HOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Ppororddexra. YpaBHeHHE
42 SI?IHUJTegl)Ha ;[nq:{(b(boma(b(gema. Bubmmorexa HOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdppexra
Jasnenune ceera. OnwiTe [1. H.
43 JlebeneBa. XMHYECKOE NEUCTBUE bubmorexa [IOK

CBCTa

https://m.edsoo.ru/ff0d04a6




TexHuueckue yCcTpoicTBa u
MPaKTUYECKOE TPUMEHEHHE:

44 ¢dorosnemenT, HoTOAATUHK,
CoJTHEYHast OaTapesi, CBETO IO/

45 Penrenue 3amau mo reme bub6nmmoreka [IOK
«DJEMEHTHI KBAHTOBOMN OIITHKH https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OTBITHI

16 Pesepdopna o paccesHuro o- bubnnorexa [JOK
yacrtull. [I1anerapHas Mozaeanb https://m.edsoo.ru/ff0d091a
aToma

bubnunoreka LIOK

41 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
H3nydeHue u noriomeHne
(OTOHOB IPU TIEPEXOJIC aTOMa C bubmmoreka [JOK

48
OJTHOTO YPOBHSI SHEPIHHU Ha https://m.edsoo.ru/ff0dOafa
Ipyroil. Buasl criekTpoB
BonHoBBIE CBOMICTBA YaCTHII.

Boanst ne bpoiins.
49 KOpHyCEyHﬂI:)HO-BOJIHOBOfI bubnuorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIoHTaHHOE 1
BEIHYKJICHHOE M3 TyUCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnbitet Pesepdopaa mo bubmuoreka [IOK
OTIPEICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TYUCHHS
CsoiicTBa anbda-, 6era-, ramma-

51 u3nyudeHus. Bnusaue

pPallOaKTUBHOCTH Ha YKUBbIE
OpTraHU3MBbI




52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacma.
DNEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnan. 'amma-usinyyenue

DHeprus CBsI31 HyKJIOHOB B si/Ipe.
Snepublie peakuuu. AnepHblid
peakrop. [IpoGemsr,
MIEPCIIEKTHBBI, IKOJIOTUICCKUE
ACTICKTHI SJICPHON IHEPTCTHKHU

DNEMEHTApHBIEC YaCTULIBI.
OtkpeiTHEe n0o3uTpOoHa. MeToas!
HAOJII0JIEHUS U perucTpaluu
aJIeMEeHTapHbIX Yyactull. Kpyrisii
cToJ1 «PyH/ITaMEHTAIIbHBIE
B3auMoaencTeus. ENMHCTBO
(bu3nUecKoil KapTUHBI MUPa»

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1356

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nnoro neda. Co3sesnus,
SIpKHE 3BE3/IBI, TUTAHETHI, UX
BuauMoe asrxenne. ComHeunas
cHCTEMa

56

57

Comnnue. ConHeyHast akTUBHOCTb.
Ucrounuk sueprun CoiHia u
3BE3]T

3BE3/b1, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
NOCJIEI0BATENbHOCTH. BHYTpeHHEE
ctpoenue 38&31. COBpeMEHHbBIE
MPEJICTABICHUSI O IPOUCXOXKICHUU
u »Bororuu CoJtHIIa 1 3BE3T




58

Mineunsiii [1yTe — Hama
l'anaktuka. ITonoxenue u
nemkenne Cosnna B ['ajakTuke.
lNamaktuku. Y€pHbIe ABIPHI B sApax
rajakTHUK

59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bosboro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

Hepeniennsie mpoo6aembl
ACTPOHOMHH

O0001menue mo TeMe «IIEMEHTEI
ACTPOHOMHMH U aCTPOPUIUKIY

62

Oo6o6maromuii ypok. Pois ¢usnku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHISCKOM, COIMAIbHOM 1
ATUYECKOH cdepax nesTeTbHOCTH
YyeJloBeKa

63

O6o06matomuii ypok. Ponb u
MeCTO (PU3UKHU U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTABICHUI O IPUPOJIE




Pe3epBHblil ypok. MaruutHoe

65 noJie. DJIeKTpOMarHuTHas 1
WHTYKITHS

66 KoHnTtposbHas pabota mo kypcy 12 1
KJjlacca
PesepsHblii ypok. OnTuka.

67 OCHOBBI CHIENIMATILHON TEOPUHU 1
OTHOCUTEJIbHOCTH
Pezepublii ypok. KBanToBast

68 (’pmlfKa. anlepMeHTI)I ACTPOHOMHUU U 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

1. ®usuka. ba3ossiit u yriryosnénnasiid ypoau. 10 kimace: yueonnk/ aBropsl H. C.
[Typeimesa, H. E. Baxeesckas, Jl. A. Hcaes; nox pen. H.C.Ilypsimesoii - M.: JIpoda, 2020.
2. ®usuka. ba3oseiit u yriyonéHnabsiid ypoBHH. 11 kitacce: yueOnuk/ aBropsl H. C.
[TypermieBa, H. E. Baxxeesckas, [. A. Ucaes, B. M. Hapyrun; noxg pen. H.C.IlypsiiieBoii -

M.: Ipocda, 2020.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. ®uzuka. ba3osblil 1 yrimyOneHHsii ypoBHH. 10—11 kitaccel: paboyast mporpamma K
muann YMK H. C. [lypeimeBoit, H. E. BaxeeBckoit u ap.: yueOHO-METOAMYECKOE TTOCOOHE
/ H. C. Ilypemmesa, E. 3. Patouns. — M. : JIpoda, 2017.

2. ®usuka. bazoBelii u yriay6nénnsiil ypoBHu. 10 knacc: yueOnuk/ aBtops! H. C.
[TypermeBa, H. E. Baxeesckas, JI. A. Mcaes; mox pea. H.C.IlypermeBoit - M.: Ipoda, 2020.
3. ®usuka. bazoBslil 1 yriay6nénnsiil ypoBHu. 11 knacc: yueOnuk/ aBtops! H. C.
[Typsiuesa, H. E. Baxeesckas, J. A. Ucaes, B. M. Yapyrun; nox pea. H.C.Ilypsiesoii -
M.: [Ipoda, 2020.

4. A.I1.PomvkeBuy, I1.A.PeiMkeBuy. COOpHUK 33124 U yripaskHeHH 1o ¢usuke: 10-11 k.
M.: Ilpocsemenue, 2007.

5. ®usuka B mkoie. Pazymosckuii B.I'., Biagoc, M., 2007

6. OOyuenue ¢usuke B cpeaneit mkosne. baitboponosa JI.B. Bnanoc, M., 2007

7. Jomamrauii sxciepuMenT 1o ¢usuke. Kosrynosuu M.I'. Bnanoc, M., 2007



IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETH
UHTEPHET
1. bubmmoreka I{OK;

2. Poccwuiickast 35ieKTpOHHAas IIIKOJIa
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