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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHHM U TpeOOBaHUN K pe3ysibTaraM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil mporpaMMbl BOCHHTAHHMS U KOHLENIUH IMpernofaBaHus y4eOHOTro
npenvera «@u3uka» B 00pa3oBaTeNbHBIX  opraHm3amusax Poccwiickoit  denepanuu,
pean3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIE IPOrPAMMBIL.

Copnepxanue nporpamMMbl 10 (UM3MKE HampaBleHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronmxcs 10—-11 kimaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOIO noaxoaa. IIporpamMma 1o ¢pu3nke cOOTBETCTBYET
tpeboBanusM OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpEIMETHBIM
pe3yabTataM OOY4YEeHMs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb peaTU3allMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro o0Iero odpa3oBaHus, IIAHUPYyEMbIe
pe3ynbTaTthl OCBOEHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUTAHUPYEeMBIE Pe3yJbTaThl OCBOCHHS Kypca (HU3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE
IpeIMETHBIE PE3yJIbTaThl M0 T0/1aM O0YUYEHHUS;
coaepxkanue yueOHoro npeamera « PU3uKay mo rogam o0ydeHHs.

®u3rka Kak Hayka 0 HanOosiee 00LIMX 3aKOHAX MPUPObI, BHICTYIAsl B KAUECTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpY’KalOIIeM MHDE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOUIUN [JIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMHel, ouonorue, ¢usmueckoit reorpadueit u acrpoHomueit. Mcnonp3oBaHue W aKTHBHOE
OpUMeHeHHe (U3MYECKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTMIl B cdepe SHEPreTUKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, IIOJY4YEHHsI HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzydyeHue (pu3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHKE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
NPUMEHSATh HayYHBIH METO]I TTO3HAHUS MPH BBIIOJIHEHUN UMHU Y4eOHBIX UCCIIEIOBAHUM.

B ocHoBy kypca ¢usuku 7151 ypoBHS CpeiHero o0iiero o0pa3oBaHus MOJOXKEH P UleH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHITUIIBI €r0 TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJICPKUT MaTephall U3 BCEX pa3zesioB (PH3MKH, BKIFOUAET KaK BOMPOCHI KIIACCHYECKOW, TaK U
COBPEMEHHOM (DU3HKH.

Hoesn eenepanusayuu. B cOOTBETCTBUU ¢ HEH MaTepHall Kypca GpU3nKi 00beTUHEH BOKPYT
¢buznueckux Teopuil. Bemgymmum B Kypce sBIseTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MAaT€pUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus mpeanosaraeT HCIoiIb30BaHHE I'YMaHUTAPHOIO
noTeHnuana (U3NUecKoil HayKu, OCMBICTICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMH M SKOJIOTUUECKHUMH TIPOOIeMaMH.



Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnosnaraet 3HakOMCTBO € IIMPOKUM
KPYT'OM TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUI N3yUEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu pealn3yercsd MOCPEICTBOM BBEICHHUA JJIEMEHTOB COZACP KAHU,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Tpo0IeM palioOHAIBLHOTO PUPOIOTIOIb30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpelHEro oOIiiero oOpa3oBaHHs
SABISIOTCS (U3nMUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe IMOCTPOCHHS
buznyeckoil Teopuu, poiu (PYHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMUIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHil, I ONHUCAaHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUI U IPOLIECCOB).

CuCTeMHO-IEITETFHOCTHBIN MOAX0] B Kypce (PH3UKHU peau3yercst MPEek/Ie BCETro 3a CUYET
OpraHu3alluy 3KCIIEPUMEHTAIBHOM JIEATEILHOCTH o0y4aromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKN — ITO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB
1a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (usnke oObEAMHEHBI B OONIUMH CIHCOK
YUEHHYECKUX NPAaKTUUYECKUX paboT. BrigeneHune B ykazaHHOM mepedHe JabopaTOpHBIX padoT,
NPOBOJUMBIX ISl KOHTPOJISI M OLEHKH, OCYIIECTBISICTCS YYaCTHHKAMH O0pa30BaTeIbHOTO
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIICHUs KabuHeTa ¢usuku. [Ipu sTOM
o0ecrieyrBaeTCsl OBJIAJICHUE OOYYAIOIIMMHUCS YMECHHUSMHU MPOBOJUTH KOCBCHHBIC H3MEPCHHS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKUX BEIMYMH W TOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHHME yJenseTcs PEIIeHUI0 pacY€THBIX M KAa4eCTBEHHBIX 3ajad. [Ipu sTom
JUTSL PACYETHBIX 33719 TIPUOPUTETOM SIBIISTIOTCS 3a/1a4M C SIBHO 3aJJaHHON (U3NICCKOM MOJIEINBIO,
MO3BOJISIIOIINE TPUMEHSATh HU3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTHM KakK M3 OJIHOTO pasjena
Kypca, Tak ¥ UHTETPUPYS 3HAHUS U3 PA3HBIX pa3esioB. /[ KaueCcTBEHHBIX 3a7a4 IPHOPUTETOM
ABISAIOTCA 3aJlaHusl Ha OOBSCHEHUE TMPOTEeKaHWs (PU3MYECKUX SBICHUM U TIPOIECCOB B
OKpY’KaloIIeH Xu3HH, TpeOyromue BbIOOpa (PU3MUYECKOW MOJENTu s CUTyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ T1peboBaHusMu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (DU3MKHM Ha YpOBHE CpEIHErO
oOmiero o0pa3oBaHMs JIOJDKEH M3ydyaThCs B YCJOBUSAX NMPEIMETHOro KaOuHeTa (DM3MKHU WIN B
YCIIOBUSIX UHTEIPUPOBAHHOTO KaOMHETa IMPEIMETOB €CTECTBEHHO-HAYyYHOro Lukia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE J1abopaTopHOE 000PYIOBAHNE JIIsl BHITIOIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHUYECKUX TIPAKTHUYECKUX pabOT W JEMOHCTPAIMOHHOE
obopyioBaHUE.

JeMoHCTpanmioHHOe 00opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUU C IPUHITUIIOM
MUHUMAJIBHON TOCTaTOUYHOCTH M 00€CIevrBaeT MOCTAHOBKY MEPEYUCICHHBIX B MpOrpaMMe Io
q)HSI/IKe KIIFOUEBBIX )ICMOHCTpaIII/Iﬁ IJI1 UCCIICA0OBAHUA H3YYACMbIX SIBICHUN W Imponeccos,
OIMIOUPUYECKUX U (HYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyJIOBaHME Ul YYEHHYECKHX IMPaKTHYECKHX paboT ¢dopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuyuBaeTcs B pacdy€re OJHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. Temarudeckue KOMIUIEKTHI J1IabopaTOpHOro 00OpyNOBaHUS JOJDKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX M LU(POBBIX IMpHUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.



OCHOBHBIMU TIEJISIMU U3y4YeHUs (PU3UKH B 00111eM 00pa30BaHHM SIBJISIOTCS:

(dbopMHpOBaHHE HHTEpeca U CTPEMIICHHS OOYYalOLIUXCA K HAyYHOMY H3YUEHHIO HPUPOJIBI,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3sBUTHE NPEACTABICHUN O HAYyYHOM METOJIE MTO3HAHUs U (POPMUPOBAHHUE UCCIIEA0BATEIBLCKOTO
OTHOIIEHHSI K OKPY>KAIOLINM SIBJICHUSM;

(bopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHUs] OCHOB CTPOEHUS] MaTepuu
U QyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dopMHupoBaHHE YMEHUI OOBSCHATh SBJIEHUS C UCIONb30BaHUEM (QU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHpOBaHUE MPEICTABICHUM O posid (U3MKK AJA Pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTU.

Joctuxenue 3THX Lejaed oOecreunBaeTcsl pEIlIeHHEM CIEAYIOLUX 3aJad B IIpoLecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CpeTHEro o0iero o0pa3oBaHus:

npruoOpeTeHne CUCTeMbl 3HAaHUH 00 00X (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYas MEXaHUKY, MOJICKYJSPHYIO (H3HKY, OSJCKTPOJMHAMHKY, KBAaHTOBYIO (u3HMKy WU
DIIEMEHTHI aCTPOPUINKH;

dopMupoBaHHE YMEHUH NPUMEHSATh TEOPETHUECKHE 3HAHMS Il OOBACHEHUS (PHU3MYECKUX
SIBJICHUI B TIPUPOJIE U JUTSI IPUHATHUS MPAKTHYECKUX PEIICHUN B TIOBCETHEBHOW KHU3HH;
OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 3a/1a4 C SIBHO 3aJaHHON (pru3n4ecKoil MOJembio, 3a/1ad,
HOJPa3yMEBAIOIINX CAMOCTOATENIFHOE CO3JaHne (PU3MYECKOM MOJeNn, aJeKBaTHOW YCIOBHUSIM
3a/1a4H;

NOHMMaHWe (HU3MYECKUX OCHOB ¥ NPUHIUIOB JEHCTBUS TEXHHYECKHX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOLECCOB, MX BIUSHHS Ha OKPYKAIOLIYIO CPELY;

OBIIQJICHUE METOJAMH CAMOCTOSITENIPHOTO TIUIAHHPOBAHWS H  TPOBENEHUS  (PU3MUYECKHX
HKCIEPUMEHTOB, aHaJlW3a M HHTepHpeTanuu WHPOpPMAalUU, ONpeAeTeHUs JIOCTOBEPHOCTH
HOJTy4E€HHOTO Pe3ybTara,;

CO3/laHM€ YCIOBUH Il pa3sBUTHS yMEHUH IPOEKTHO-UCCIIEAOBATENIbCKOW, TBOPUYECKOU
NeSITETTHHOCTH.

Ha wusyuenue ¢usuku (0a30BBI ypOBEHBb) Ha YPOBHE CpPEIHEro OOIIEro oOpa3oBaHMS
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Hezaeno), B 11 kimacce — 68 dacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpaMme o (pu3nKe nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX padoT
SBIISIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JeNaeT BBHIOOp MpoBeleHHsS 1a00paTOpHBIX padboT u

OTBITOB C YYETOM MHIUBUAYaJIbHBIX 0COOEHHOCTEN 00yYarOIINXCsl.

COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. Pusnka u MeTObl HAYYHOI'O TO3HAHMS



®uszuka — Hayka o mpupone. HayuHble mMeToAbl MO3HAHUS OKpy»Karoniero mupa. Pomib
AKCIIEPUMEHTA U TEOPHH B MIPOLIECCE TTO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.

MonenupoBanue (pu3nyeckux siBIeHUil U mporeccoB. Hayunsie rumore3sl. Ousznueckue
3aKOHBI ¥ TeOpuH. ['paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAyyHOM KapTUHBI MHpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamura

Mexannueckoe nBmkeHHe. OTHOCHUTEIBHOCTh MEXaHW4YeCKoro mABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U YCKOpPEHHE

MaTepHaJIBHOfI TOYKH, UX HNPOCKUOHWHN HA OCH CHUCTCMbI KOOpAWHAT. Cnoxxenue HepeMeHIeHI/IfI u
CJIOKCHHC CKOpOCTCﬁ.

PaBHOMepHOe U PAaBHOYCKOPCHHOC HpHMOHHHeﬁHOC JABWKCHUC. rpa(i)I/IKI/I 3aBUCHUMOCTH
KOOpAWHAT, CKOPOCTH, YCKOPCHUS, ITYTU U ICPEMEIICHUA MaTepI/IaJII)HOfI TOYKH OT BPECMCHH.

CBoOogHOE nasieHue. Y cKkopeHue cBOOOJHOTO MajieHHsl.
KpuBonuneiiHoe nBukeHHE. JIBIDKEHHE MaTEpUANbHOM TOYKM IO OKDPYXKHOCTH C
IIOCTOSIHHOM II0 MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m

yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIHUJIOMETp, JBHXKECHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIaYn.

Llemoncmpayuu

Mogenb cucTemMbl OTCUETA, MILTIOCTPALUs KHHEMATUYECKUX XaPAKTEPUCTUK JABUKECHUS.
[TpeoOpazoBaHre ABMKEHUI C MCTIOIB30BAHUEM MPOCTHIX MEXAaHH3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpomeHHOTo MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.
H3mepeHne yCKOpeHus CBOOOIHOTO MaACHHUS.

HaHpaBHCHI/IC CKOPOCTH IpHU ABUKCHUHU IO OKPYKHOCTHU.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHne HepaBHOMEPHOTO JIBHXKEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS — MEXAY — MyTAMH,  NPONACHHBIMM  TEJIOM  3a
[IOCJIEZIOBATENIbHBIE PABHBIE IPOMEXKYTKHM BpPEMEHU IpU PABHOYCKOPEHHOM JBUXEHUH C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYIIIO.

N3yueHue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3yuenne NBMXKEHUS Teja, OPOLIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTH ['anuned. [lepBoiit 3akoH HptoToHa. MHEpLManbHbIE CUCTEMBI
oTcuéTa.

Macca tena. Cuna. Ilpunmun cyneprozunuu cuia. Bropoit 3axkon HeioTona mis
MarepuanbHOU Touku. Tperuii 3akoH HproTOHA [UIs1 MaTepruanbHbIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsbkectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenune. Bumpsl TpeHust (mokosi, ckojibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadduiment tpenus. Cuna conpoTuBIeHUS
IIPU JIBUKEHHUM TeNa B KUAKOCTU WM rase.

[TocTynaTtenbHOE U BpaIlaTeIbHOE ABHKEHHE a0COIIOTHO TBEPOTO TEA.

MoOMEHT cubl OTHOCHUTEIBHO OCH BpauieHus. Ilmedo cuibl. YcnoBuss paBHOBeCHs
TBEPAOIO Tea.

TexHudeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUWE: MOAIIMITHUKN, JBUKECHUE
UCKYCCTBEHHBIX CIIyTHUKOB.

Llemoncmpayuu

SIBieHue nHEpLHH.

CpaBHEHHE MacC B3aUMOJICUCTBYIOIINX TEJI.
Bropoii 3akon HeroToHA.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCHMOCTB CHIIBI YIIPYTOCTH OT AepopMaIiiu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIbEME U MTAJCHUU.



CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHHUS U CKOJIbKCHHUS.
YcnoBus paBHOBecUs TBEPAOTo Tena. Busl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
N3yuenue nBmxeHUs OpycKa 1o HAKIIOHHOM IIOCKOCTH.

HccrnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXHHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

I/ICCJ'IG,I[OBaHI/IC YCJ'IOBI/II\/'I PaBHOBECHUA TBépI[OFO TEJ1a, UMCHOIICT'O OCh BpalllCHHA.
Tema 3. 3akonwvt COXPAHEHUA 6 MEXAHUKe

Hmnynbc MaTepuaibHON TOUKH (TeJa), CUCTEMbl MaTepUAIbHBIX TOUYEK. VIMIyIbC CUiIbl U
MU3MEHEHHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJIbCca. PeakTHBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHeprus MarepuaibHOM TOuku. Teopema 00 M3MEHEHUM KUHETHYECKOMH
JHEPIUu.

[TorenuuanbHas sueprus. [loTeHIMaNbHAs SHEPrUs yOpyro 1eopMUPOBAHHON PYKHUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

HOTGHLII/IaJIBHI)IG N HCIIOTCHIMAJIBHBIC CHIIBI. CBs3b pa60TBI HCIIOTCHIUAJIBHBIX CHJI C
H3MEHEHHEM MEXaHMIECKOMN OHEPIUU CUCTCMEI TCII. 3akoH COXpPAaHCHUA MEXaHUYECKOH OHCEPTHUHU.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpONCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONEp, NMPYKUHHBIN
MIHACTOJIET, JBUYKEHUE PAKET.

Llemoncmpayuu

3aK0oH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE BMKEHUE.

[Tepexon MOTEHIIMAIBHON YHEPTUH B KHHETUYECKYIO U OOPATHO.
Yyenuueckuii sxcnepumenm, n1abopamopvie pabomuol

HBy‘-ICHHC a0COJIFOTHO HEyHpyroro yaapa C IOMOIIbKO JIBYX OJWHAKOBBIX HHUTAHBIX
MasATHHKOB.

I/ICCJ'Ie}IOBaHI/Ie CBsA3HU pa6OTBI CHJIBI C HM3MCHCHHEM MEXaHUUYECKOM OHEpPIruM TECJIa Ha
MMPpUMEPEC PACTANKCHHUA PC3UHOBOI'O KI'yTa.



Paznen 3. MoJsiekyJsipHasi pu3uKa 4 TEePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH U UX OMBITHOE 0OOCHOBAHUE.
BpoynoBckoe nBmxkenue. Juddys3us. Xapaktep IBUKCHHS W B3aUMOJCUCTBUS YaCTHIL
BeliecTBa. Mojenu CTpOEHHUS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3TUX Mojenend. Macca u pazMmepbl moiiekyn. KosmuecTBo BemiecTsa.
[TocrossuHast ABoraipo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJICKYJSPHO-KMHETUYECKOW TEOPHH
ueanpHOro ra3a. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHel KHHETHYECKOH SHepruu
TEIJIOBOTO JBMKeHMs dactun rasa. [llkama temneparyp KensBunHa. ['a30BbIE  3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B wacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe mpencraBieHne U30MpoOIecCOB: U30TEpMa,
n30Xopa, nzobdapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKa3BIBAIONINE JMCKPETHOE CTPOSHHUE BemecTBa, ¢ororpaduu MOJICKYI
OpPTaHUYECKUX COCTMHEHUIA.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHXKCHHS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOT'O B3aUMOJICHCTBUS.
Mopaenb, HUTIOCTpHUPYIOLIAsk IPUPOY 1aBJICHUS ra3a Ha CTEHKHU COCya.

OnBIThL, WJUTFOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Ormpenenenne Macchl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpPeHHH 00bEMa
KOMHATBHI, IaBJIICHUS U TEMIIEPATypbl BO3/IyXa B HEMl.

HccnenoBanre 3aBUCIMOCTH MEXy IapaMeTpaMu COCTOSIHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cucteMa. BHYTpeHHsA SHEpruss TEPMOJMHAMHYECKOW CHCTEMBI U
crocoObl e€ m3MeHeHus. KonmndyecTBo TEIOTH U paboTa. BHYTpeHHssI SHEprus 0THOATOMHOTO

HACaJIbHOrO rasa. BI/IJII)I TEILIONEpCaAaYn: TCIIJIONPOBOJHOCTE, KOHBEKIWA, U3JTYUCHHUC. y]IeJ'II)Haﬂ
TEIIOEMKOCTD BCIICCTBA. KonnuecTBo TEMIOTHI Ipu TeIuionepeaayc.



[Tonsitue 00 ammabGatHOM mporecce. IlepBbiii 3akoH TepmMoawHamuku. [IpuMeHeHwme
MIEPBOTr0 3aKOHA TEPMOAMHAMHUKY K H30MpoiieccaM. [ papudeckast HHTepIpeTaus padoThl rasa.

Bropoii 3akon Tepmoannamuku. HeoOpaTuMOCTh IPOLIECCOB B MIPUPO/IE.
Tennobie MammHbl. [TpuHIMTBL AeWicTBUS TETIOBBIX MamuH. [IpeoObpa3zoBanus sHEprun B
TeIJIOBBIX MammmuHaxX. KoaddunueHT monesnoro nerctBus TerioBod MamuHbl. [{ukn Kapho u

ero Ko3((UIMEHT MOJE3HOTO IeHCTBHS. JKOIOTHIYECKHE TPOOIEMbI TEIIO3HEPTETHKH.

Texundeckne YCTPOﬁCTBa U IPaAKTUYCCKOC IIPUMCHCHHEC. [OBUTATCIb BHYTPCHHETO
CropaHus, OBITOBOM XOJOJUJIbBHUK, KOHOAUIUOHECD.

Llemoncmpayuu

W3meHeHne BHYTPEHHEW JHEPruM Tejla NpPHU COBEPIICHHH pPaOOThI: BBUIET MPOOKU U3
OYTBUIKM TOJ JCHCTBHEM C)KAaToro BO3AyXa, HarpeBaHue >Qupa B JIATYHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpAIINSA).

H3meHeHne BHYyTpeHHEH SHepruu (TemMrepaTyphl) Tella IpH TeIuionepeaade.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YLIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kuneHue. AGCOIIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTh Bo3Ayxa. HacelmeHHbIM map. YienbHas TemioTra napooOpa3oBaHus. 3aBHCHUMOCTh
TEMIIepaTypbl KUTIEHHS OT JaBJICHUSI.

TBépmoe Teno. Kpucramnmuueckue u amopdHbie Tena. AHU30TPOMHS CBONCTB KPHUCTAIIIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne M Kpuctaimmsauus. Y aenbHas
TeruioTa masneHus. Cyonumanus.

YpaBHeHHEe TEIMI0BOTrO OanaHca.

TexHu4eckue yCTpPOWCTBA W TMPAKTHYECKOE NPUMEHEHUE: TUTPOMETP M TICUXPOMETP,
KAJIOPUMETP, TEXHOJOTUU TOJYYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kumnenue IIpU MOHUKCHHOM JIaBJICHUH.

Crioco0bI U3MepEeHHsT BIaKHOCTH.



Habmioenue HarpeBaHusl U MJIaBICHUS KPUCTAILTMYECKOTO BEHIECTBA.
JleMoHCTpanust KpUCTaIIOB.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

I/I3MepeHHe OTHOCUTEIBbHOMN BIAXKHOCTH BO3yXxa.

Pa3neu 4. DiekTpoamHaMmuka
Tema 1. Inexkmpocmamuka

Onextpuzauusi Tel. OIeKTpuueckuil 3apsa. JlBa BuJa DIEKTPUYECKUX  3apsi/ioB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHUS NEKTPUIECKOTO 3aps/a.

B3aumopneiicteue 3apsgoB. 3akoH Kynona. TodeuHbll 31neKTpUYEcKHil  3apsi.
Onexkrpuueckoe nose. HanpsokéHHocTh anexTpuueckoro noss. IlpuHunmn cyneprnosunuu

ANEKTPUYECKUX MOJIeH. JINHNKM HANPsyKEHHOCTH MIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocraruueckoro mois. llorennman. Pa3HOCTH  MOTEHIIMAIOB.
[TpOBOAHMKY ¥ TUAIIEKTPUKU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas MpoOHUIIAaeMOCTb.

OnektpoéMkocTs. KonaeHcarop. DIeKTpoEMKOCTh TIIOCKOTO KOHIEHCATopa. DHEeprus
3apsKEHHOT0 KOHJEHCATOoPA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DIEKTPOCKOI, 3IJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpPHOOpPOB, KOHAECHCATOp, KONMUPOBAIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Llemoncmpayuu

YCTpoiCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

IIpoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTHIecKast 3alllnTa.

I[I/IE)J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

3aBHCHMOCTD 3J'ICKTpOéMKOCTI/I IJIOCKOI0  KOHACHCATOpa OT IUIomaad  IIJIACTUH,
pacCToOdHNA MEKAY HUMHU U )IPISHCKTPH‘ICCKOI)'I IMPOHUIIACMOCTH.

SHCpF U 3apSKCHHOTO KOHZICHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.
Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvix cpeoax

DNEKTPUYECKHIA TOK. YCIIOBHUS CYIIECTBOBAHHUS 3JICKTPHUUECKOrO TOKA. MICTOYHHMKH TOKA.
Cuia Toka. [1ocTOSSHHBIH TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTKa Lenu.

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,I[eJ'IBHOG COIIPOTHUBJICHUE BE€HOICCTBA.
HOCHGI[OB&TG.HBHOG, napajjiCJbHOC, CMCIIAHHOC COCAMHCHUE TPOBOJHHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTh 371EKTPUUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJla U BHYTPEHHEE COMPOTUBIECHUE UCTOYHUKA TOKA. 3akoH Oma st
MOJIHOM (3aMKHYTOM) AyieKTprueckoi nenu. KopoTkoe 3amMbikaHue.

DIIeKTPOHHAs MPOBOAUMOCTD TBEPABIX METAILIOB. 3aBUCHMOCThH COITPOTUBIICHUSI METAJJIOB
oT Temreparypbl. CBEpXIIPOBOINMOCTb.

DneKTpuUecKuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBonnuku. CoOcTBeHHass M NpPUMECHas MPOBOJUMOCTH IOJIYNPOBOIHUKOB.
CgoiictBa p—Nn-nepexoaa. IloxynpoBoHUKOBbBIE TPHOOPHI.

DNEeKTpUYeCKUii TOK B pacTBOpax M pacilaBaxX »AJIEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JUCCOIHAIUS. DIEKTPOJIN3.

DnekTpuueckuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
ITna3zma.

TexHu4yecKkue yCTpoMCcTBa U MPAKTHYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIA  JHOJ, TEPMHUCTOPHI U  (OTOPE3UCTOPHI,
MOJTYTIPOBOIHUKOBBIN TUOJ, T'AJIbBAHUKA.

Llemoncmpayuu

I/I3MepeHHe CHJIbI TOKA U HAIIPSZKCHUS.

3aBUCHUMOCTh COIIPOTUBJICHUA MNUWIMHAPHUYCCKUX IMPOBOJHUKOB OT JJIMHBI, IIJIOIIAAN
MOIMCPCUYHOTO CCUCHUSA U MaTCpUalia.

CMmemanHoe COCIUHCHUC ITPOBOJHUKOB.

Hp}IMOC HU3MCPCHUC BJICKTpO,Z[BI/I)KyH_Ieﬁ CHIJIBI. KOpOTKOC 3aMbIKAaHUEC TaJJbBaHHUYCCKOI'O
3JICMCHTA U OLICHKA BHYTPCHHCTO COIIPOTUBJICHUSA.

3aBHCHMOCTD COMMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPHI.

HpOBO,Z[I/IMOCTB OJICKTPOJIUTOB.



NckpoBoii pa3psan U MpoOBOJUMOCTb BO3/1yXa.
OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi
N3y4eHne cCMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3Mepenne  2JEKTpOABMKYLIEM CHJIBI HUCTOYHHMKA TOKa W €r0  BHYTPEHHETO
COIIPOTHUBIICHMUS.

Ha6J'IIO,I[eHI/IC QJICKTPOJIn3a.
MemnpenMeTnble CBA3H

N3yuenmne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYyHIECTBISIETCS C y4ETOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBA3€H C KypcaMd MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Meswxcnpeomemuvie nousmus, CBS3aHHBIE C W3YYEHHEM METOJIOB HAYYHOrO ITO3HAHMS:
SBJICHWE, HaydHbIH (akT, rumore3a, (U3UYECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemieHUe CUCTEMbl ypaBHEHUM, JuHelHas ¢QyHKuusa, mapabodia,
runepooa, ux rpaguKN U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CHHYC, KOCHHYC, TAHT€HC,
KOTQHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO, BEKTOPbl M HUX MPOEKIHH HA OCH
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexannueckoe JBUKEHHE B JKMBOM npupoze, Aupdys3usi, ocMoc, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DJICKTPUUECKHE SBJICHUS B
JKUBOU IPUPOJIE.

Xumus: JAUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHHUE aTOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJISIpHAsA Macca, TCIIJIOBBIC CBOMCTBA TBépI[BIX TCII, JKUIKOCTEH H ra3oB, JJICKTPUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYUCCKAA JUCCOUAlLIWA, raJIbBAHUKA.

TI'eoepaghus: B1aXKHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: npeodpazoBaHKe JABUKEHHUH C HCHOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXpPAaHEHUS HMITyJIbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHEIO CropaHus, mapoBas TypOHWHa, OBITOBOH
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MAaTepHalioB, B TOM YHUCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3alluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNpPUHTEpP, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.

11 KUIIACC



Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

[TocTostHHbIe MarHuThHl. B3ammojelicTBHE IMOCTOSHHBIX MAarHuTOB. MarHutHoe Iose.
Bexrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprno3unyy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOU
nHayKuuy. KapTuHa TMHUN MarHUTHOM MHIYKIIMH T10JIS1 IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie IpOBOJHMKA € TOKOM. KapTuHa NWMHWNA MHAYKIUM MArHUTHOIO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoieicTBre MPpOBOJJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJib M HallpaBJICHHE.

Cuna Jlopenua, e€ Monayidb M HampaBlieHHe. JIBMKEHUE 3apsHKEHHOM YacTUIBl B
OJIHOPOJAHOM MarHuTHOM mnosne. Pabora cuibl Jlopenna.

SIBeHME ONEKTPOMAarHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MAarHUTHOW HWHAYKIHH.
DNEeKTPOABMKYIIAS CUJIa MHAYKLIHU. 3aKOH 2JIEKTPOMAarHUTHON uHAyKuuu Papajes.

BI/IXpCBOC QJICKTPHUUYCCKOC II0JIC. QHGKTPOI[BI/I)KYH_IEIH Cujla HMHAYKIOHKU B IIPOBOJHHKE,
ABYOKYIIEMCA MMOCTYIIATCIIbHO B OJHOPOAHOM MArHMTHOM IIOJIC.

IIpaBuno Jlenna.

I/IHI[YKTI/IBHOCTI). SIBnenme CaMOUMHAOYKIIHNH. SHGKTPOI[BI/DKYHIEUI CHJia CaMOUMHAYKIHH.
OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

Texuuueckue YCTpOP’ICTBa U NPAKTHYICCKOC TIPHUMCHCHUC: TIOCTOSAHHBLIC MAIHUTHI,
SJICKTPOMAIrHMTHI, DJICKTPOABUTATECIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUI[, MHAYKIWMOHHAA ICYb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.
JIvHUY MHIYKIIMY MAarHUTHOTO MOJIA.
B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBnenue QJICKTpoOMar HUTHOH HHAYKIOWH.



IIpaBuio Jlenua.

3aBUCHUMOCTh BJIeKTpO,Z[BI/I)KYH_[eﬁ CHUJIbI MHAYKOHUU OT CKOPOCTH M3MEHCHUSA MArHuTHOI'O
IIOTOKa.

SIBiieHME CAMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3yueHrne MarHuTHOTO NOJIsI KaTYIIKH C TOKOM.

HccenenoBanue 1ecTBUS NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccenenoBanue siBIEHUS IEKTPOMATHUTHON MHIYKIUU.

Pa3gea 5. KoJjie0aHus U BOJIHBI
Tema 1. MexanuuecKkue u 31eKmMpPOMAZHUMHbBIE KOJIEOAHUA

KonebarenpHas cucrtema. CBoOomHble MexaHM4Yeckue KoieOaHMsA. [ apmMoHMuYecKue
kosnebanus. Ilepuon, wuactora, amrmumryna u ¢asa kosnebaHuil. IIpyXKMHHBI MasTHUK.
MaremaTnuueckuil MasTHUK. YpaBHEHHE IapMOHMUYECKHUX KojebaHui. IIpeBpaienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbupiii kKOHTYp. CBOOOMHBIE D3JIEKTPOMAarHUTHBIE KOJEOaHUS B HJICATLHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrusl MEXIYy MEXaHHYeCKMMHU U 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBiaenue o 3aryxaroumx kKojeOaHUsIX. BbIHyX/IeHHbIE MeXaHUYecKHue KojeOaHUs.
Pe3onanc. BeiHyX/1€HHBIE 31€KTPOMarHUTHbIE KOJIeOaHus.

[Tepemennsblil Tok. CHHyCOMJANIBbHBIN NMepeMEeHHbI TOK. MOIIHOCTh MEPEMEHHOrO TOKa.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepenaya W TOTPEOJICHUE 3SIEKTPUYCSCKOW DHEPTHH.
DKOJIOTMYECKHE PHCKH TPH TMPOU3BOACTBE AJIEKTpOdHepruu. KynbTypa HCHOIB30BaHUS

AIEKTPOIHEPTUU B MOBCEIHEBHOM )KU3HH.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE TNPHUMEHEHHE: DIIEKTPUYECKHH 3BOHOK,
TeHEepaTop IMEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTelbHON cUCTEMBbI (IPYKUHHBIA WM MaTeMaTHYeCKHU
MasITHHK).

Habmronenue 3atyxaromux KoleOaHui.



HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.
Hab6nronenue pe3onanca.
CB0OOIHBIC AJICKTPOMArHUTHBIC KOJICOAHUSI.

OcuumorpaMMbsl — (3aBUCMMOCTH  CUJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) UL
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc mpu mocCIenoOBaTEeIbHOM COCAMHEHUH PE3UCTOPA, KATYIIKA WHIAYKTUBHOCTH H
KOHJICHCATOpa.

Mogenb TMHAN 3IEKTPOIIepeSauH.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEpUOJIa MaJIbIX KOJIeOaHHi rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne NNEPpEMCHHOIO TOKa B HOCIHM HU3 IOCICAO0BATCIILHO COCIMHEHHBIX
KOHACHCATOPA, KaTYIIKH 1 PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexannyeckue BOJHBI, yciaoBus pacripoctpanenus. [lepuon. CkopocTh pacrpocTpaHeHuUs
u januHa BonHbL. [lomepeunble u mponosibHble BOJHBL MHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3ByK. CkopocCTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUSI W3JIy4YEHHUsS 3JIEKTPOMAarHUTHBIX BOJH. B3aummuas
opueHrtanusi BekTOpoB E, B, V B anexTtpomaruutHoi BosiHe. CBOWCTBAa AJIEKTPOMATHUTHBIX
BOJIH: OTpa)X€HHe, MpeloMIIeHue, TMoispu3anus, Aaudpaknus, wuHtepdepenius. CKOpocTh

SJICKTPOMArdMTHBIX BOJIH.

[Ikana 3JEKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE DJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE W
ObITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Pagnonokanusi.

DIIeKTPOMarHUTHOE 3arps3HEHNE OKPYIKAIOIICH CPEeIbI.

TexHu4eckue ycTpoiCTBa M TMPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yIbTPAa3BYKOBAsl JIMArHOCTHMKA B TEXHUKE W MEIULIMHE, pajap, PaAUONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

O6pa3OBaHI/IC H pacClpoCTPaHCHUC ITONICPCUHBIX U ITPOAOJIBbHBIX BOJIH.

KOJ'IC6HIOH_ICCC$I TCJIO KaK UCTOYHUK 3BYKaA.



Habmioienue orpaskeHus M MpeioMIeHHUs] MEXaHUYECKUX BOJIH.
Habmonenue unrepdepeHny u AMPpakiui MEXaHMYeCKUX BOJIH.
3BYKOBO pe30HaHC.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYIOW M YacTOTOU
KOJIeOaHUiA.

HccnenoBanne  CBOMCTB — JICKTPOMArHMUTHBIX — BOJIH:  OTPaKEHHUE, IMPEIIOMIICHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonnHeliHOe pacpocTpaHEHUE CBETA B OJTHOPOJHOM cpeje.
JIyd cBera. TOYEUHBII UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. llocTpoeHne u300pakeHH B IUIOCKOM
3epka’e.

[Ipenomnenue cBera. 3aKkoHbBl TMpeloMIIeHHs cBeTa. AOCOJIOTHBIM  IOKa3arelsb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroa IMONHOrO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus ceeta. CiioxxkHbIl cocTaB 6enoro cera. L{ser.

CoOuparomue W pacceuBaromye JIUH3BL. ToHKasg JswmH3a. DOKYCHOE pacCTOSHHE W
ONTHYECKas cujia TOHKOHM JUH3bL. [locTpoenune n3odpakeHuil B cOOMparOIUX U pacCEenBaIOIINX
nuH3ax. @opMyJsia TOHKOW JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

IIpenenbl IpUMEHUMOCTH T€OMETPUYECKOU ONTHUKH.

BonnoBast ontuka. HHrepdepenuus cBera. KorepeHTHble HCTOUYHUKU. Y CIOBHSA
HaOJII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(QEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX

KOTCPCHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YciaoBue HaOMIONEHHUS TIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHUuecKkue YCTpOilcTBa M MpPAaKTUYECKOE NpPUMEHEHHE: OYKHM, Jyna, (oToammapar,
HpO@KHHOHHBIﬁ arrmapar, MHKPOCKOII, TCJIICCKOIlI, BOJIOKOHHAsA OIITHUKA, }II/ICbpaKHI/IOHHaSI
peuIeTKa, MOJIIPOUL.

Jlemoncmpayuu

[TpsimonuHENHOE pacHpOCTpPaHEHUE, OTPAXXEHUE W TpeloMieHHe cBeTa. OnTudeckue
puOOopHI.

ITostHOE BHYTpEHHEE OTpakeHHne. MoJenb CBETOBOIA.



HccnenoBanune CBOMCTB M300paKEHUM B JIMH3AX.
Mozenu MEKpPOCKOIIA, TEIECKOTIA.

Hab6nronenue naTepdepeHIInm CBeTa.

HaGmonenue nudpakimu cBera.

HabGnronenue qucnepcuu certa.

[TomydeHue CeKTpa ¢ TOMOIIBIO MPU3MEL.
[Tony4yeHue criekTpa ¢ TOMOIIBI0 TU(DPAKIIHOHHON PEIIETKH.
HaOroieHue mossipu3aiuy CBETa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
W3mepenue mokasaTesis IpeoMIICHHUS CTEKJIA.
HccnenoBanue cBONCTB U300paKeHU B JIMH3aX.

Hab6nronenue qucnepcuu certa.

Pa3nen 6. OcHOBBI crIeUAJIBHOW TEOPUHM OTHOCUTEIBLHOCTH

['paHunbl MPUMEHUMOCTH KJacCM4eckoil MexaHuku. llocTynaTel crenuaibHON TeopHuH
OTHOCHUTEJIbHOCTH: WHBApPUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B BakKyyMme, MPUHIUI
OTHOCHUTEJIbHOCTH DUHINTEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE AJIUHBI.

3Hepr W U UMITYJIBC peHHTHBHCTCKOﬁ YaCTUIbI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENIITUBUCTCKOMN YaCTUIbl. DHEPTUS MTOKOSI.

Paszpnen 7. KBanToBas pusnka
Tema 1. dnemenmol K6aHMOGOU ONMUKU

®oronsl. ®opmyna [1nanka cBs3u dHeprun (HOTOHA C €r0 YACTOTOW. DHEPTUsl U MUMITYJIbC
dboToHa.

OtkpeiTue u wuccienoBanue ¢oroddpdexkra. Ombitel  A. [I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna 1 pororddexra. «Kpacnas rpanuna» porosddexra.



JaBnenue cBera. OnwiTel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuvyeckue ycTpoicTBA M TMPAKTHYECKOE HPUMEHEHHE: (OTOAIEMEHT, (OTOIATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHETo Gotorddexra.
Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna nmo paccesnuto o -yactun. Ilnanerapnas
mogens atoMa. Iloctynarel bopa. V3nyuenne n mornomenue GOTOHOB IpU MEpexoje aToMa ¢

OJIHOTO YpOBHS SHEpPruuM Ha JApyroil. Buawl crnekTpoB. CHekTp YpOBHEW HJHEpPrUM aroma
BOJIOpOJA.

BonnoBsie cBolicTBa yactull. Bosubl ne bpoisa. KoprnyckynsipHO-BOJIHOBOM Ayaliu3M.
CHoOHTaHHOE U BBIHYKJIEHHOE U3ITy4YCHHE.

TexHuueckue yCTpoWcTBA M NPAKTUYECKOE IPUMEHEHHE: CHEeKTPAJIbHBIM aHaIu3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienne nuHeRvaTbiX CIEKTPOB U3ITyUYEHUSI.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
Hab6nronenue nuHEHYaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI,  JIOKA3bIBAIOLIME  CJIOKHOCTh CTpOEHHUs  sjpa. OTKpbITHE
paanoaktTuBHOCTH. OnbITH Pesepdopaa mo onpeneneHuto cocraBa paMoaKTUBHOTO U3TyUEHHUS.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue pagnoakTHBHOCTH HA KUBbIE OpPraHU3MBI.



OTtkpeITHE TPOTOHA U HelTpoHa. HykimoHHas mozaens snpa [ eiizenOepra—Banenko. 3apsi
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaa. DIeKTPOHHBIH U MO3UTPOHHBIA Oera-pacnaa. ['amma-u3imydenue. 3aKkoH
PaIMOaKTHBHOTO PacIaja.

OHeprus cBs3M HyKJIOHOB B sizipe. SlnepHble cuiibl. JledekT Maccl sapa.
SInepusle peakuuu. [lenenue u CUHTES SI€Ep.

Anepuplii  peakrop. TepmosaepHbiii cuHTe3. IIpoOiieMbl M NEPCIEKTUBBI  JIEPHOMN
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IIEPHON DHEPIETUKH.

OnemeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHL.
@yHaMeHTalIbHbIE B3aUMOEHCTBUSA. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHUYeCKUe yCTPOWCTBA M MPAKTUYCCKOE NMPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SICPHBIN peakTop, aTOMHasi bomoa.

Jlemoncmpayuu
CuéTynK MOHMU3UPYIOIIUX YACTHUII.
Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUH M ACTPOPU3UKH

Oranbl  pa3BUTUS  aCTPOHOMHUHU. [IpUKIagHOE ¥ MHPOBO33PCHYECKOE 3HAUCHUE
ACTPOHOMHH.

Bup 38é3aH0r0 HeOa. Co3Be3us, sipKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKEHUE.

ConHeuHas cucTeMa.

Connue. Conneunast aktuBHOCTb. Mcrounuk sHeprun ConHia M 3BE3A. 3BE3IBI, HUX
OCHOBHBIC XapaKTepUCTUKH. JluarpaMMma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY. 3BE3JbI
[JIaBHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJIg 3BE3/ TJIaBHOU
MIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. CoOBpEeMEHHBIE MPEACTABIECHUS O
MPOUCXO0KACHUH U 3BOIoIMK CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3 L.

Muineunsiii [Iyte — Hama ["anmaktuka. [Tonoxenue u aukenne Connua B [amaktuke. Tumbl
rajgakTuk. PaguoramakTuku u kBazapbl. YEpHBIE ABIPHI B SApAX TalaKkTHK.



Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa060ma. Paszberanme ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usiydeHue.

MacmrabHas ctpykrypa Beenennoit. Meraranaktuka.
Hepeménnsie npobiaeMbl aCTpOHOMUH.
Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TIJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKECHHIM
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3HUS
CeBepHoOro noxymapus u sipkue 3BE3/1bI.

Hab6nronenus B Teneckon Jlynsl, utaner, Mieunoro [lyTu.
O0o0maroniee NoBTOpeHHE

Ponp ¢u3mkn W acTpOHOMUM B 3KOHOMHYECKOH, TEXHOJOTHYECCKOW, COIUATBHOW U
ATUYECKON cdepax [eATeIbHOCTH YelIOBeKa, POJdb M MECTO (U3UKH M acTPOHOMHH B
COBPEMEHHOW HAay4HOW KapTHHE MHUpPA, pOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX IIPEICTABICHUN O IPUPOE.

Me)l(l'[pe}lMeTHble CBA3H

Uzyuyenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kiacce OCYIIECTBISIETCS C y4&TOM
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMd MaTEeMaTWKH, OHOJIOTHM, XWUMUH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemnuvle nousmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHHE, Hay4yHbIH (akT, rumore3a, (uU3MYEcKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
DKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl yYpaBHEHM, TPUTOHOMETpUYECKHE (QYHKLUHU: CHUHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTapHBIX (DYHKIIHA,
IpU3HAKU NI0J100US TPEYTOIbHUKOB, ONPEIENIEHNE TUIOIMIAU TIIOCKUX (pUryp u oo0bEéma Te.

buonoeus: snekTpuueckue SBICHUS B JKUBOW MpHpoJe, KojeOaTelbHbIe ABMKEHHUS B
JKUBOW TPUPOJE, ONTHYECKHE SIBICHUSA B JKUBOW INPUPOJE, NEUCTBUE DPAJHALMM HA JKHUBBIC
OpraHU3MBI.

Xumus: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJLIM4ECKas CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHATIN3.

l'eocpaghus: MarHUTHBIE TOJOCAa 3€MJIM, 3aJIe)KU MAarHUTHBIX Py, POTOChEMKa 3€MHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3€MIIETPSACEHUM.

Texunonocus: NTUHUM  DJIEKTpolepenay, TIeHepaTop  MEPEeMEHHOro  TOKa,  3JIEKTPOJABHUraTelb,
WHIYKIMOHHAS TeYb, pajap, PamTuonpuUEMHUK, TENEBH30p, aHTeHHA, TenedoH, CBU-meus, mpoeKIMOHHBIHN
amrmapar, BOJIOKOHHAsI ONITHKA, COJTHEYHas: 6aTapest.



IIVIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «®Pu3nka» Ha ypOBHE CpeTHEro oOIiero oOpa3oBaHHs
(6a30BBI  ypOBEHB) MIOJDKHO  OOECIEYUTHh  JOCTHXKCHHE  CICAYIOMMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHUS Y4eOHOTo mpenmera «DH3HMKa» JOJDKHBI OTpaKaTbh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH
NO3UIMEH JIMYHOCTH, CHUCTEMOW LEHHOCTHBIX OpPUEHTAIMH, MO3UTHBHBIX BHYTPEHHHUX
yOeXKIeHU, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOINECTBa,
pacmmMpeHue XU3HEHHOTO OIbITa M OIbITA JIESATEIBHOCTH B IPOIECCE PEaTn3allii OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON JESITEILHOCTH, B TOM YUCIIC B YACTH:

1) rpaIaHCKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh  TPAKJAHCKOM TO3WMLMU  OOYy4aoIIerocsi KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

HpI/IHSITI/Ie TpaJII/IIII/IOHHI)IX 06H1€qu0Beq€CKHX FYMaHHCTquCKHX 158 I[GMOKpaTI/I‘IGCKI/IX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ESTENbHOCTh B WHTEpEcax TIPakIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABIICHUH B 00pa30BaTEIHLHON OpPraHU3aIiu;

YMCHUEC BSaHMOHGﬁCTBOBaTL C COIHMAJIBHBIMH HWHCTUTYTAaMH B COOTBETCTBUHU C HX
q)yHKI_[I/IHMI/I W Ha3HA4YCHUEM,

TOTOBHOCTb K T'YMaHHUTAapHOU U BOJIOHTEPCKOU JI€ATEIbHOCTH;
2) NIATPHOTHYECKOTO BOCTIUTAHUS
c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TIOCYJapCTBEHHBIM CHMBOJAM, JOCTHIKEHMSIM POCCHICKUX
y4€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHHS;



CIIOCOOHOCThH OILEHMBATh CUTYAllMIO U MPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOTO;

0CO3HAHHE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTONYMBOTO Oy IyIIIero;
4)3¢cTeTHYecKOro BOCUTAHUS

JCTETHYECKOE OTHOLIEHUE K MHPY, BKIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPHCYIIETO
¢du3nueckoil Hayke;

5) Tpy1oBOro BocnuTAHMA:
UHTEpEC K pa3iuyHbiM cdepam NpodhecCHOHAIBHOW JesTeIbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (U3MKOW W TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oymyliei

po()eCCUu U PeaTn30BbIBATh COOCTBEHHBIE )KM3HEHHBIC TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTH (PU3MKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrN4eCKOr0 BOCITUTAHUS S

c(OpPMUPOBAHHOCTh HKOJIOTMYECKOM KYyJIbTYpbl, OCO3HaHUE IJIOOATBHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

IUIAHUPOBAHUE M OCYILIECTBICHUE ACUCTBUI B OKPYJKAIOWIEH Cpele Ha OCHOBE 3HAHUSA
1esiel yCTOMYMBOIO pa3BUTHUS YEIOBEUECTBA;

paclIMpEHHUE OIbITa JEATEIBHOCTH OKOJOTMYECKOM HANPABIECHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PHU3MKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMHPOBAHHOCTE  MHUPOBO33pPEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3MUECKON HAYKH;

OCO3HaHHE LIEHHOCTH HaYyYHOM JeSTeNbHOCTH, TOTOBHOCTH B Ipoliecce M3ydeHUs: (PU3UKU
OCYLIECTBIIATh IPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATENBHOCTh MHANBUIyAJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIE YHHBePCaJIbHbIE YUeOHbIe 1eHCTBUS
Ba3oBble JJoruuyeckue AeiicTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyalu3upoBaTh MpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;



onpeacIATh HEIN ACATCIBHOCTH, 3a4aBaTh MapaMETPbl U KPUTCPUU UX JOCTHIKCHU A,
BBISABJIATh 3aKOHOMEPHOCTH U ITPOTHBOPEUYNA B paCCMaTpHUBACMBIX (bl/ISI/ILIeCKI/IX SIBJICHUAX,

pa3pabaThiBaTh IUIAH peLICHHs IPOOIeMbl ¢ YUETOM aHAIM3a UMEIOIINUXCS MaTepHaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTHUBBI B JACATCIBHOCTH, OLCHHBATH COOTBCTCTBUC PE3YJIbTATOB LCJIAM,
OLICHUBATb PUCKU HOCHGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJAMHUPOBaTh M BBINOJHATH pabOTy B YCIOBHMSIX pEAJbHOIO, BUPTYaJIbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

Ppa3BuUBaTh KPCATHUBHOC MBIIIJIICHUE IIPU PCIICHHUH JKU3HCHHBIX HpO6J’ICM.
ba3oBble uccienoBarelbCcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHUHOJIOTUCH, KIIFOUCBBIMHU TIOHATHUSMU W METOJAMH (PU3NUYCCKOM
HAYKH;

BJIQ/IETh HaBBIKAMHU y4eOHO-HCCIIEeIOBATENbCKONM M MPOEKTHOH JeATeIbHOCTH B 00JACTH
($uU3HKH, CITOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS 3a]1a4
bu3nYeCcKOro coaepxKaHus, IPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BUAAMH JIEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro WHTEPIpPETAIHH,
npeoOpa3oBaHMI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUiX, B TOM YHCIE MPHU
CO3/IJaHUHU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M W aKTyalM3UpOBATh 3aJady, BBIJBUTATh
TUINIOTE3y €€ pEelIeHMs,, HaXOAUTh apryMEHThl MJid JI0Ka3aTeIbCTBA CBOUX YTBEP)KICHHI,

3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

AHAJIU3UPOBATH IMOJIYUCHHBIC B XOA€ PCHICHUSA 3a/ja4r PE3YJIbTAThl, KPUTHYCCKHU OLICHUBATH
HUX JOCTOBCPHOCTD, ITPOTHO3UPOBATE USMCHCHUC B HOBLIX YCIIOBUSAX;

CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM 1€ATENbHOCTH, B TOM
qucie IPU U3yUYeHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh epEHOCUTH 3HAHUS O (PU3UKE B MPAKTHUECKYIO 00IaCTh XKU3HEASATEIbHOCTH;
YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MIPEIMETHBIX o0acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEIAraTh OPUTMHAIBHBIC TOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, TOIMYyCKAIOIINe albTepHATUBHBIEC PEILICHUSI.

Paborta ¢ nnopmanmeii:



BJIaZICTh HaBBIKAMH TOIy4eHHS MHGOpManuu (U3UUECKOTO COJACP)KAaHHUS M3 MCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOATCIBHO OCYHICCTBJIATH IIOUCK, aHAJIM3, CHUCTCMATU3AlIUI0 U
UHTEPIIPETANnIo HHHOPMALIUH PA3ITHYHBIX BUIOB U (JOPM IpEICTaBICHUS;

OLICHMBATH JOCTOBEPHOCTh MH(OPMAIINY;

UCIIONIB30BAaTh CpPEACTBA HMH()OPMALMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTMH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JIIOI[CHI/ICM
TpeOOBaHN SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECYpPCOCOCPEKEHHUS, TPABOBBIX U
ATUYECKHX HOPM, HOPM MH(POPMALIMOHHOM O€301acHOCTH;

CO3[aBaTh TEKCTHl (PU3MYECKOTO COJCP)KaHMs B Ppa3IM4YHBIX QopMaTax ¢ Y4ETOM

Ha3HAuYeHUs MWHPOpPMALMKU W LEJIEBOM ayIuTOpWUH, BBIOMpas ONTUMAIbHYIO (opMy
IPE/ICTaBICHUS U BU3YaTIH3aLlUH.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:
OCYIIECTBIISAITH OOIICHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOMH AESITETbHOCTH;
pacro3HaBaTh MPEANOCHIIKYA KOH(MIMKTHBIX CUTYAIMi U CMATYATh KOH(MIUKTHL;

pa33épHyT0 M JIOTUYHO H3JIaraTb CBOIO TOYKY 3pCHHA C HCIOJB30BAHHUEM A3BIKOBBIX
CpCACTB;

IMOHUMATh U UCIIOJIB30BaTh NPCUMYIICCTBA KOMaHIHOH 1 HHI[HBHHyaHLHOﬁ pa6OTBI;

BLI6I/IpaTI> TEMAaTUKy U METOJAbl COBMCCTHBIX JIEUCTBUH C y‘léTOM O6I_I_II/IX HHTCPECOB U
BO3MOKHOCTEH KaXJ10T'0 4JIC€Ha KOJIJICKTHUBA,

IPUHUMATh LEIU COBMECTHOM JEITEIbHOCTH, OPraHU30BbIBATH W KOOPIAMHUPOBATH
JIEUCTBUSA MO €€ OOCTUKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUHM, pPACHpPENENATh POIU C y4ETOM

MHEHHUH YYaCTHUKOB, 00CY>KAaTh pe3yJIbTaThl COBMECTHOH paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a M KAXKAOT0 y4aCTHHKA KOMaHJbl B OOIIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OLICHUBATH HWACU C IMO3UIMU HOBHU3HBLI, OPUTMHAJIBHOCTH,
HpaKTI/I‘{eCKOﬁ 3HAYUMOCTH;

OCYHICCTBIATE ITO3UTUBHOC CTPATCTHYCCKOEC TMMOBCACHHUE B PA3JIMYHbLIX CHTyalHdgX,
MMPOSABJIATE TBOPUYCCTBO U B006pa)KCHI/IC, OBITH WHHUIIMATUBHBIM.

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHUA

Camoopranuzanus:



CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIbHYIO JESATEIBbHOCTh B 007acTH (U3MKH H
ACTPOHOMMH, BBISBIIATH IIPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIC 33]1aUH;

CaMOCTOATENIBHO COCTABJIATh IUIAH PEUICHUS PACUETHBIX M KA4YEeCTBEHHBIX 3a]ad, ILIaH
BBIIIOJIHEHUS] IIPAKTUYECKOM paboThl ¢ Y4YETOM MMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuinupiaATb paMKU yqe6H0ro mpeaMeTa Ha OCHOBC JIMYHBIX HpCHHOqTeHHﬁ;

Jie7IaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBaTh €ro, Oparb Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh  (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAULUU B 00NacTd (HU3UKH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHbD.

CﬁMOKOHTpOJIb, 3MOLIUOHAJIBLHBLIA HHTEJLJIEKT:

JaBaTb OLCHKY HOBLIM CHUTyalWsM, BHOCHUTb KOPPCKTHBBI B JACATCIbHOCTH, OLICHUBATDH
COOTBCTCTBHC PC3YJILTATOB LICTIAM,

BJIaJACTh HaBbIKaMU IM03HABATCIIFHOM pe(i)HeKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX IIef/'ICTBI/II\/JI
N MBICJIIMTCIIBHBIX ITPOICCCOB, UX PE3YJIbTATOB U OCHOBaHI/Iﬁ;

MCIIONIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKH CUTYallid, BRIOOpA BEPHOTO PELICHHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIKEHUIO;

[IPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [IPU aHAIU3E PE3YJIbTATOB ACATEIBHOCTH,

MMPpUHHUMATDH C€6$I, IIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[IPUHUMATb MOTHUBBI U apT'yMEHTBI IPYTUX [IPU aHAJIA3E PE3YIIbTATOB JIEITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce mocTHKEHUS TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTPAMMBI MO (PU3UKE IS
YPOBHS CpefHEero o0Iero o0pa3oBaHus y O00ydYarOIIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN

HWHTCIIJICKT, npennonarafomnﬁ C(I)OpMHpOBaHHOCTBI

CaMOCO3HaHUs1, BKIIIOUYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE DMOIMOHATBFHOE COCTOSHUE,
BHJICTh HAIMPABJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEeTryJIMpOBaHul, BKJIIHOYAarouIicro CaMOKOHTPOIJIb, YMCHUC NIpUHHUMATDb
OTBETCTBEHHOCTH 3a CBOE IIOBCJICHHC, CIIOCOOHOCTE aaarnTUupoBaTbCd K OSMONUOHAJIBbHBIM
HU3MCHCHUAM U MPOABJIATH FI/I6KOCTL, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHCﬁ MOTHBAIINU, BKJ'IIO‘-IaIOH_ICﬁ CTPEMIJICHHUC K JOCTHUKCHHUIO ICIIN U YCIIEXY,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HCXoas U3 CBOMX BOSMO)KHOCTeﬁ;



SMITaTUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHUMATh SMOIMOHAIBHOE COCTOSHHUE IPYTHX,
YYUTHIBATh €TO MPHU OCYIIESCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COMaJIbHBIX HABBIKOB, BKJIIOYAOIIMX CIIOCOOHOCTH BBICTpanBAaTb OTHOLICHUA C APYT'UMHU
JIFOAbMU, 336OTI/ITBCH, IIPOABJIATE HHTEPEC U paspCliaThb KOH(l)J'II/IKTBI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kJiacce npeMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Y OOYHAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPHUMEPax pPojb U MeCTO (U3MKKA B (POPMHUPOBAHUHM COBPEMEHHOM
HAay4YHOW KAapTHUHBI MHPA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJOTHH, B MPAKTUUCCKOM
JNeITEeIILHOCTH JIFOICH;

YUUTHIBaTh TIPAHULBI MPUMEHEHUS HU3YUYEHHBIX (U3NYECKUX MOJENe: MarepuaibHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN ICKTPUYECKUM 3aps] IPHU PELICHUH
bu3nyeckux 3anay;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEPHOE M PaBHOYCKOPEHHOE MpPSIMOJIMHENHOE IBUKEHHE, CBOOOJHOE TMaJeHHE Ted,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpUUs, B3auMojaelcTBHe Ten, auddysus, OpoyHOBCKOe
JBUKEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUuU
(oxnaxIeHuu), TeIJI0BOE paBHOBECHE, MCMIApEHUEe, KOHICH A, IaBJIeHHEe, KPUCTAIIH3AIus,
KHUIIEHUE, BIAKHOCTh BO3/lyXa, MOBBILIIEHHE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMsI raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMOJICVICTBUE 3apsI0B;

ONKCHIBaTh MEXAHUUYECKOE JBUKEHHE, HCIONb3ys (PU3MUECKUE BEIWYUHBI: KOOPAMHATA,
IyTh, NIEPEMEILECHUE, CKOPOCTh, YCKOPEHUE, Macca Tena, CUIA, UMILYJbC Tela, KMHETHYeCKas
SHEprusi, NOTEHUMAIbHAs DSHEPIUs, MeXaHWdeckas paboTa, MeXaHM4YecKas MOIIHOCTh; IpHU
OMHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKUH CMBICH MCIIOJIB3YEMbIX BEIMYMH, HX
0003Ha4YeHHsI U eIMHUIIbI, HAXOAUTH (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUUHY
C ApYT'MMHU BEIUYMHAMU;

OIMMUCBIBATHL M3YUYCHHBIC TCIIJIOBBIC CBOICTBA TEII M TCIUIOBEIC ABJICHUSA, HCIIOJIb3YyA
(I)I/I3I/I‘-ICCKI/IC BCJIMYHHBI: JaBJICHUC Tas3a, TCMIICPATypad, CPCAHAA KHUHCTUUYCCKAA OHCPIrUus
Xa0THYCCKOIr0 ABMXKXCHHUA MOJICKYJ, CPCAHCKBAaJApaTHU4YHAA CKOPOCTH MOJICKYJ, KOJUYCCTBO
TCIIJIOTBHI, BHYTPCHHAA SHCPIUs, pa60Ta rasa, KOB(I)(I)I/II_II/IGHT MOJIC3HOTO HCﬁCTBHﬂ TCIIJIOBOT'O
ABUTATCIIA; IIPHU ONMMCAHWUU ITPAaBHUJIBHO TPAKTOBATH (i)I/I3PI‘-IeCKI/II>'I CMBICJI UCITOJIB3YEMBIX BCIIUYWH,
UxX 0003HAYCHHUS U CAWHUIbI, HAXOIUTb (I)OpMyJ'IBI, CBA3BIBAIOMIUC JTAHHYIO (I)I/I3I/I‘-IGCKyIO
BCJIIMYMHY C APYTUMHU BECIIUYMHAM,



ONKCHIBATh HM3yUEHHBIE JJIEKTPUUYECKHE CBONCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBICHUS
(TIportecchl), UCTONb3Ysl (PU3UUECKUE BETUYMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOE IOJIe,
HANpPsDKEHHOCTh TIOJISl, MOTEHIMAal, Pa3sHOCTb IOTEHUHUANOB; MpPU OINUCAHUM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIB3YEMbIX BEIWYMH, WX OOO3HAUCHHWS W EAMHUIIBI
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTMMU BETUYUHAMU;

aHAJM3UPOBaTh (PU3MUECKUE IPOLECCHl M SIBJICHUS, UCHOJb3Yys (hU3MUECKue 3aKOHbI U
IPUHLMIBL 3aKOH BceMupHoro Ttsarorenus, |, Il u 1l 3akonsl HploToHa, 3akOoH coxpaHeHuUs
MEXaHUUYECKOW PHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIUI CYNEPIO3ULMH CHJI, IPUHLIUI
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPUIO CTPOCHHUS
BEIIIECTBA, I'Aa30BbI€ 3aKOHBI, CBA3b CPEJHEH KMHETHYECKOW SHEpruM TEIJIOBOIO JBHIKEHUS
MOJIEKYJT ¢ a0COJIIOTHOM TeMIlepaTypoi, MEepBBI 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEMATUYECKOE BBIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHLIMIIBI AEUCTBUS MAalllMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nyaTrh yciaoBUs UX O€30MaCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM,

BBITIOJIHATh IKCIIEPUMEHTHI MO HCCIEIOBAaHUIO (PU3MUECKUX SIBJICHHUH M IIPOLIECCOB C
UCIIONB30BAaHMEM TMPSAMBIX U KOCBEHHBIX H3MEpEHU#, TMpu d5ToM  (HopMyIupoBaTh
npobiemy/3agady H  TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY U3
MPEJIOKEHHOT0 000PYI0BaHUS, TPOBOAUTDH OMBIT M POPMYIUPOBATH BHIBO/IBI;

OCYIIECTBIISITh NpPSIMbIE M KOCBEHHbIE HM3MEPEHUS (PU3MUECKUX BEJIUYUH, MPU ITOM
BBHIOMPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHS U HCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOTPENIHOCTEeN U3MEPEHMUIA;

UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3UUYECKUMHU BETMUUHAMHU C UCIIOJIb30BAaHUEM MPSIMBIX
U3MEpEHU, TpU 3TOM KOHCTPYHUpPOBaTh YCTAHOBKY, (PUKCHpPOBaTH pe3yJbTaThl MOIYyYEHHOU
3aBHUCUMOCTH (PU3MYECKMX BEIUYMH B BUAE TaOnMMIl M TpauKOB, Je€NaTh BBIBOJBI IO
pe3yJipTaTaM UCCIIEI0BAHUS;

coOuoiaTh MpaBWwia O€30MacHOTO TpyJda NpH NPOBEICHUM HCCIEAOBAaHUI B pamKax
y4eOHOrO0 JKCIIEPUMEHTA, Y4E€OHO-UCCIIENOBATENbCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1ab0OpaTOpHOro 000pyI0BAHUS;

pemiath pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbl0, HCHOJIb3Ys
¢u3nyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJlM3a YCJIOBUS 3a/la4l BHIOUPATh (PU3UUYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOpPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHus,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEIUUNHBI,

pe€umiaTe KA4YC€CTBCHHBLIC 3ada4dM: BBICTPAWBATH JIOTHYCCKU HCEIIPOTHBOPCYHMBYIO ILCIIOYKY
PacCyXJIEHUI ¢ ONOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIIONIb30BAaTh MpPHU pEIIeHWH Yy4eOHBIX 3ajad COBPEMEHHble HH(POpPMAIMOHHBIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHUS, MHTEPIIPETALMH U TPEACTaBICHUS y4eOHOH u
HAyYHO-TIOMYJISIPHOM HMH(QOpPMAIMK, MOJYYEHHONH W3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOANUTH MPUMEPHI BKIIA/Ja POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-(H3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTH;



UCMOJIb30BaTh TEOPETUYECKHUE 3HAHUS 1O (QU3MKE B TIOBCEJAHEBHOW KHU3HM JUIS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpAIIEHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOUCTBAMH, JJIS
COXPAHEHMs 3/I0POBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 IOBE/IEHUS B OKpYXKaroIlel cpere;

paboTaTh B rpymiie ¢ BBIMOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJICH, IIIAHUPOBATh PabOTy
TPYNIIbI, PpAlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTAaHJAPTHBIX CUTYAlMAX, aJ€KBAaTHO OLEHMBATh BKJIAJ KaKJOTO U3 YYaCTHUKOB I'PYIIIbI B
pelIeHHe paccMaTpUBaeMOi IPOOIIEMBI.

K xoniy oOyuenust B 11 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

JIEeMOHCTPUPOBATh Ha MpPUMEPax pojib U MeCTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOI
Hay4YHOW KApTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IPAKTHYECKOU
NeSITebHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTHIBaTh TPAHULIBI TMPUMEHEHHUS H3YUYEHHBIX (U3MUECKUX MOJeNel: TOYEHHbIN
JNIEKTPUYECKUN 3apsil, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, SJAEpHAs MOJEIb aTOMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTIO SI/Ipa MPH pelIeHnH (PU3HUECKUX 3a7a4;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOANHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MArHUTHOE JCHCTBUS TOKAa, B3aMMOJICHCTBHE MArHHWTOB, JJIEKTPOMArHUTHAS
WHAYKIMS, JCWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUHCS 3aps,
AJIEKTPOMATrHUTHBIE KOJIEOAHUS U BOJIHBI, TPSIMOJIMHEMHOE paclpOCTPaHEHUE CBETa, OTPAXKEHHUE,
npenomiieHue, HWHTepdepeHuus, audpakuus W TMONSIpU3ALUS CBETa, JTUCIEPCUsl CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OIHKCBHIBATh M3YYECHHbIE CBOWCTBA BELIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKHE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3IUYHbBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIECHUS (IIPOLIECCHI),
UCTONB3ysl (U3NYECKHE BETUYMHBL: AJIEKTPUUYECKHM 3apsil, cuja TOKa, DSIEKTPUYECKOoe
HaIPsDKEHUE, DJIEKTPUIECKOE COITPOTUBIICHUE, PA3HOCTh MIOTCHIMAIIOB, dJICKTPOABIKYIIAsl CHIIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuia Amnepa, cuna JlopeHia, MHIYKTUBHOCTb
KaTYyIIKH, SHEPrHs 3JIEKTPUYECKOI0 M MArHUTHOIO TOJEW, MepHojA W 4yacToTa KosuebaHui B
KoJ1e0aTeJIbHOM KOHTYpE, 3aps] U CHUjla TOKa B IPOLECCE TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWiIa JMH3bIL, MPH ONUCAHUU TPABHIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCIOJNb3YEMbIX BEIWYMH, UX OOO3HAUECHHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYJIb, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BeTUUUHAMM;

ONKCHIBATh M3YYCHHbIE KBAHTOBHIC SIBICHMS U TPOLECCHI, HCHOJIB3Yd (U3NYECKHe
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIysibc (OTOHA, TMEPHOJ IMOJypaclaga, IHEpPrus CBSI3M AaTOMHBIX siep, HpU ONMUCAHUU
MPaBWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI MCIOIb3yEMbIX BEIMYMH, UX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIIME TAHHYIO (PU3MUECKYIO BEJIWYHMHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETMUHHBI;

AHAJIN3UPOBATH q)nanecxne MponeCcCbl U ABJICHUSA, HCIIOJIb3YA (1)I/I3I/I'—IGCKI/Ie 3aKOHbI H
IMPUHIUIIBI:  3aKOH OMa, 3aKOHBI IMOCJIICAOBATCIIBHOTO W  MapaJluICJIbHOIO COCAWHCHUA



MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEGKTPOMAarHUTHOM  WHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI MPETIOMIICHUS
cBeTa, ypaBHeHHe OMHmTeHa I GoTodddeKTa, 3aKOH COXpAaHEHUS HHEPruM, 3aKOH
COXpAaHCHUS HMITYJIbCA, 3aKOH COXpPAHEHHs DSJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUS
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paanOakTUBHOrO pacraja, MpH 3TOM pa3invarh
CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €0 MATeMaTUYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIB,
0o0yacTi) NPUMEHHMOCTH;OIPENEATh HANpaBiIeHHE BEKTOpa HHIYKIMM MAarHUTHOTO TMOJIs
MPOBOJHKMKA C TOKOM, CHJIBI AMriepa u Cuiibl JIOpEHIa;CTPOUTh M ONHUCHIBATh M300paKeHUE,
CO03/1aBaeMOe€ IUIOCKUM 3€pKaJIOM, TOHKOH JIMH30M;BBITIONHATH SKCIIEPUMEHTHI 110 UCCIIETOBAHUIO
(GU3HYECKUX SBJICHUN ¥ MPOILIECCOB C MUCIOJI30BAHUEM MPSIMBIX MU KOCBEHHBIX H3MEPECHUM: TIPH
3ToM (opMyIHpoBaTh MpobjeMy/3amady W THIIOTE3Y YYEOHOro HIKCIEepUMEHTa, coOHupaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOr0 O00OpYJOBaHWs, TMPOBOJUTH OMNBIT U  (QOPMYIUPOBATH
BBIBO/IbI;0CYILIECTBIIATh NpPSIMbIE W KOCBEHHBbIE HM3MEpeHUs (PU3MUECKHX BEJIUYMUH, MPH 3TOM
BBIOMpATh ONTUMAIBHBI CIOCOO W3MEPEHUS W HCIOJIb30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPEIIHOCTEH U3MEPEHUI;UCCIIeIOBATh 3aBUCUMOCTH (PU3UUECKUX BETUUUH C UCIIOJIb30BAHUEM
OPSIMBIX  M3MEPCHMIA: TMPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DHKCHPOBATH pPE3yJbTaThl
MOJTy4YEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIMYHH B BUJIE TaOIHUI] U TpadUKOB, JeNIaTh BBHIBOJbI
0 pe3yJbTaTaM MCCIIEeI0BaHM;COOMI0ONATh MpaBuUiIa O€30MacHOr0 TpyAa MpH TNPOBEICHHU
UCCIIEIOBAaHUM B paMKaX y4eOHOro 3KCIepUMEHTa, Y4eOHO-HCCIeA0BATEIbCKON M MPOEKTHOU
JESITSIIBHOCTH C UCIIOJIb30BAHUEM U3MEPHUTEILHBIX YCTPOHCTB U JIA0OPATOPHOTO 000PYIOBAHHUS,
pemats pacu€THbIC 3aJa4dl C SIBHO 3a/laHHOM (PU3WYECKOW MOJENBIO, UCIONB3Yys (pusmueckue
3aKOHBI W TIPUHITUIBI, HA OCHOBE aHAJIM3a YCIOBHS 3aJla4d BBIOUPATh (DU3HUYECKYIO MOJEIb,
BBIICTIATh (PU3WYECKUE BEIUYHHBI M (POPMYJIbI, HEOOXOAMMBIE ISl €€ pelleHusl, MPOBOIUTH
pacUéThl U OIICHUBATH PEATBHOCTH MOJTYYSCHHOTO 3HAYCHUS (PU3NICCKON BETUIHHEI;

peliaTh KauyeCTBEHHBbIC 3a/layd: BhICTpaMBaTh JIOTHUECKU HEMPOTUBOPEUUBYIO IEMOUYKY
paccy>XJIeHHI ¢ OMOpo HAa U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCIIONB30BAaTh MpPHU pEIICHWH Yy4eOHBIX 3aJad COBPEMEHHbIE HH(POpPMAIMOHHBIC
TEXHOJOTHH JUISl TOUCKA, CTPYKTYPHPOBAHUS, WHTECPIPETAIMU W TPEJACTABICHHUS Y4eOHOW W
HAYYHO-TIOMYJSPHONH HH(POpPMAIMK, TOJYYEHHONM W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
AHATM3UPOBATH TMOJTYyYaeMy0 HH(pOpMAIIHIO;

OOBSACHATH MIPUHIIUIIBI ACWCTBUS MAIIUH, TIPUOOPOB U TEXHUYECKUX YCTPONCTB, pa3InyaTh
YCIIOBHS UX 0€30TIaCHOTO UCTIOIL30BaHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJIUTH MPUMEPHl BKIIAJa POCCUMCKUX U 3apyOekHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HAYKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA,

UCIIONIb30BAaTh TEOpPETHYECKHE 3HAaHUS 10 (HU3MKEe B TOBCETHEBHOW JKU3HHU IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIJIS
COXPAHEHHUS 3/I0pPOBbS U COOIOICHUS HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKpYIKaloIel cpeie;

paboTaTh B rPYIIIE C BBITIOJHEHUEM PA3IMIHBIX COIUATBHBIX POJICH, TUIAHUPOBATH PadOTy
TPYNIBL, PAIMOHATIBHO pacHpeneNsiTh OOS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTH B
HECTAH/IAPTHBIX CUTYyAIlHsIX, aJICKBAaTHO OIICHWBATH BKJIAJ] KaXJOTO M3 yYaCTHUKOB TPYIIIBI B
pelieHrne paccMaTpUuBaeMOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10



KJIACC
Ne  HamMmeHoBaHMe pa3zienoB U TEM IPOrPaMMBbl

/1 Bcero KonrponbsHbie
paboThI
Pazgen 1.OU3UKA U METOAbl HAYUYHOI'O IO3HAHUSA
11 ®wusuka 1 METOABl HAYYHOTO MTO3HAHMS 2
Hroro no pazneny 2
Pazgen 2.MEXAHUKA
2.1 Kunemaruka 5
2.2 Jlunamuka 7
2.3  3aKOHBI COXpaHEHHS B MEXaHUKE 6 1
Hroro no pazueny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMUKA
3.1  OcHOBBI MOJIEKYJIAPHO-KMHETUYECKOM Teopuu 9
3.2 OcCHOBBI TEPMOJIMHAMUKH 10 1
3.3 ArperatHble cocTosiHus BemiectBa. da3oBbie 5
TIePEXO0JIbI
Uroro no pazueny 24
Pa3znen 4.9JIEKTPOJUHAMUKA
4.1 DnekTpocTaTuka 10

4.2 TloctosHHBIA dnekrpuueckuii Tok. Tokm B12 1
Pa3IUYHBIX cperax

Hroro no pazneny 22
PeszepBHoe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 68 3
11 KJIACC
Ne  HaumeHnoBanue pa3fenoB U TeM nporpammbl  KonnuecTso yacos

KonunuectBo uacoB

[IpakTueckue
paboThl

OnekTpoHHble (1UGpPOBEIE) 00pa3oBaTEIbHBIE
pecypchl

bu6mmoreka I{OK https://m.edsoo.ru/7f41bf72

bu6mmoreka L{OK https://m.edsoo.ru/7f41bf72
bu6mmoreka L{OK https://m.edsoo.ru/7f41bf72
bu6mmoreka L{OK https://m.edsoo.ru/7f41bf72

bu6mmoreka L{OK https://m.edsoo.ru/7f41bf72
bu6mmoteka 1{OK https://m.edsoo.ru/7f41bf72
bu6mmoteka I{OK https://m.edsoo.ru/7f41bf72

bubmmoreka I{OK https://m.edsoo.ru/7f41bf72
bubmmoreka I{OK https://m.edsoo.ru/7f41bf72

OnekTponHble  (mudpoBble)  00pazoBaTelbHBIC



n/m Bcero KonTtposbabie [IpakTnueckue
paboThI paboThI

Paznen 1.2JIEKTPOAUHAMUKA

1.1 MarautHoe  mone.  DiekrpoMmarHuTHas 11 1 3
WHIYKIUS

Hroro no pazueny 11

Paznen 2.KOJIEBAHUS U BOJIHbI

2.1  MexaHuveckue u 3JICKTPOMarHuTHbIC 9 1
Kose0aHus

2.2  MexaHMYECKHE U DJICKTPOMArHUTHBIC BOJIHBI 5 1

2.3 Omruka 10 3

Hroro no pazneny 24

Pasnea 3.0CHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcHoBHI CTIeUAITBHOM Teopuu 4 1
OTHOCHUTEJILHOCTH

Hroro no pazneny 4

Paznen 4 KBAHTOBAS ®U3UKA

4.1 DneMeHTHl KBaHTOBOW ONTHUKHU 6

4.2  Crpoenue aToma 4

4.3  ATtomHOe g11po 5

Hroro no pazneny 15

Pazgen S.OJIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1  DreMeHTH aCTPOHOMHUU U ACTPOPHUIUKU 7 1

Wroro no pazneny 7

Pazgen 6.OBOBILIAIOIIEE IOBTOPEHUE

6.1 O6obmaromiee MOBTOPEHUE 4

Uroro no pazneny 4

PeszepBHoe Bpemst 3

pecypchl

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

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

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

bub6mmoreka LIOK https://m.edsoo.ru/7f41c97c

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

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

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



Ne  HaumenoBanue pa3znenoB u TeM nporpammel  KomiuuecTBo yacos OnexTpoHHble  (LU(pPOBBIE)  0Opa3oBaTENbHBIC

/I Bcero KonTposnbsHbie [IpakTruueckue peCypehl
paboThl paboThI
OBIIEE KOJIMYECTBO YACOB [oe8 4 7
I[TPOT'PAMME
MHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
Ne Tewma ypoka KonngectBo yacoB Hara DJEeKTpOHHBIE uGpoBsIe
/I Bcero Koutposabasie Ilpaktuueckue H3YICHHA 00pa3oBaTeIbHbIC PECYPCHI
paboThI paboThI
1 ®usuka — Hayka o npupoae. Hayunesle meTonsl nmosHanus 1 bubnuoreka HOK
OKPYXKaroIero Mupa https://m.edsoo.ru/ff0c32e2
2 Pomp m mecto ¢usuku B (OPMHPOBAHMHM COBpEMEHHOM 1 bubnuoreka HOK
HAy4YHOW KapTUHBI MHpa, B TPAKTUYCCKOHW JESITEIbHOCTH https://m.edsoo.ru/ff0c33e6
Jonen
3  Mexanuyeckoe JBHxKeHHE. OTHOCUTENBHOCTh MeXaHH4Yeckoro 1 bubnuoreka HOK
nBkenus. [lepemenienue, CKOPOCTh, YCKOPCHHUE https://m.edsoo.ru/ff0c3508
4  PaBHOMepHOE NPSIMOJIMHEHHOE BHKEHNE 1 bubnuoreka HOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSMOJIMHEIHOE IBUKEHUE 1 bubnuoreka HOK
https://m.edsoo.ru/ff0c372e
6 CBoOojHoe majeHue. Y CKOPEHHE CBOOOIHOTO TaICHHUS 1 bubnuoteka HOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe aBwxkeHue. J[BHKeHHE MaTepualbHOM ToukH 1 bubnuoreka HOK
110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 Ilpuammn  ortHOcuTenbHOCTH [ ammnes. MHepuwmanbHbie 1 bubnuoreka HOK
cucteMsl orcyera. [lepBriii 3akoH HptoToHa https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. Ilpunuun cynepnosunuu cui. Bropoii 1 bubnuoreka HOK
3akoH HproTOHA /17151 MaTepHaIbHON TOYKH https://m.edsoo.ru/ffO0c3be8
10 Tpernii 3axkoH HproTOHA JIUIs1 MaTepUATEHBIX TOYEK bubnnorexka [JOK



No  Tema ypoka KonnuectBo yacoB Hara DJIEKTPOHHBIE nudpoBbie

/1 Bcero Koutponbuple  Ipaktiueckue HM3YUCHHS 00pasoBaTEeIbHBIC PECypCHI
paboThl paboThI

11

12

13

14

15

16

17

18

19

20

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepsas
KOCMHYECKasi CKOPOCThb

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena

Cuna tpenus. Koapdumuent tpenuns. Cuna conpoTHUBICHUS
NIPY JBWKECHHUH TeJIa B KUIKOCTH WIIH Ta3e

[TocTynaTenbHOE U BpalaTeabHOE JBUKEHHE a0COTIOTHO
TBEpAOro Tesna. MomeHT cuiibl. [1nedo cuiibl. YcnoBus
paBHOBecHsI TBEPAOIO Tea

HNmnynsc MaTepranbHOM TOYKH, CUCTEMbBI MATEPUAIBHBIX
Touek. Mmynbe cuitbl. 3aKOH COXpaHEHUsI UMITYJIbCA.
PeaxktuBHOE NBUKEHUE

Pabora u moutHOCTH critbl. KuHeTnueckas sHeprust
MaTepuaibHOW Touku. Teopema 00 U3MEHEHUH KMHETUYECKO
SHEPIruu

[TorenunaneHas sHeprus. [loTeHnManbHas SHEPIUs YIIPyro
nedopMupoBaHHON Npy>kuHbL. [loTeHIIManbHas 3HEprus Tena
BOJIN3M IOBEPXHOCTH 3eMITH

HOTCHHI/IaHLHHe N HCIIOTCHIIUMAJIBbHBIC CUJIBI. CBs3b pa6OTLI
HEMMOTCHIUAJIBbHBIX CHUJI C UYBMECHCHHEM MEXaHUUECKOH OHEPIrUun
CHCTEMBI TeIl. 3aKOH COXpPAaHCHUA MEXaHUYeCKOI SHEpPTUun

JlaGopatopHas pabota «lccnenoBanue cBsizu pabOThI CHIIBI C
M3MEHEHHEM MEXaHWYEeCKOM dHEepruu Teja Ha IpuMepe
PacTsKEHUST PE3UHOBOTO KIyTa»

KOHTpOJ’IBHaSI pa60Ta o Teme «KuHemarunka. I[I/IHaMI/IKa.
3aKOHEI COXpaHCHUA B MEXAHUKE)

https://m.edsoo.ru/ffOc3be8
bubmuorexa [JOK
https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
https://m.edsoo.ru/ff0c3el8
bu6mmorexka [IOK
https://m.edsoo.ru/ffOc3f76

bubmunorexa [JOK
https://m.edsoo.ru/ffO0c41a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4b74



No  Tema ypoka KonnuectBo yacoB Hara DJIEKTPOHHBIE nudpoBbie

/11 Bcero Koutposibaeie [Ipaktudeckue H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThl paboThI
21 OcHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KHHETUYECKON TEOPHUH. 1 bubmumoreka [IOK
Bpoynosckoe nasmkenue. Auddysus https://m.edsoo.ru/ffOc4dc2
22 XapaxTep JABIKCHHS U B3aUMOJICHCTBUS YaCTHII BEIIECTBA. 1
Mogenu cTpoeHus ra30B, KHUIKOCTEH U TBEPIBIX TET
23 Macca monekyn. KomndectBo BemectBa. [Tocrosiauas 1
ABoranpo

24 TemoBoe paBHOBecHe. Temneparypa u e€ usmepenue. [llkama 1
temriepatyp Llenbcns

25 MWpeanpnsriii ra3 B MKT. OcHoBHOe ypaBHeHre MKT 1 bubnnorexa [JOK
https://m.edsoo.ru/ffOc4fde
26 AOGcomroTHas TeMmrepaTypa Kak Mepa cpeiHel KHHETUYEeCKOM 1 bubnnoreka [JOK
SHEPruM JBIKCHUS MOJICKYJl. YpaBHeHHe MeHeneeBa- https://m.edsoo.ru/ff0c511e
Kunaneiipona
27 3akoH [lanpToHa. ['a30BbIC 3aKOHBI 1
28 JlaboparopHas pabota «/ccienoBaHue 3aBUCHMOCTH MEXKAY 1 1
napaMeTpaMH COCTOSIHHS Pa3peKEHHOTO Ta3ay
29 W3omporecchl B HeadbHOM Tase U uxX rpadudeckoe 1 bubnnorexka [JOK
Mpe/ICTaBICHNE https://m.edsoo.ru/ff0c570e
30 BHYyTpeHHss SHEPrusi TEPMOAMHAMUYECKON CUCTEMBI U 1 bubnuorexa [IOK
crocoOb! e€ n3MeHeHus. KomuecTBo TemioTsl U paboTa. https://m.edsoo0.ru/ff0c5952
BHyTpeHHsIst SHEpTrHs 0IHOATOMHOTO UEaIbHOTO Ta3a
31 Bunsl Temonepenayn 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36
32 VYiaenpHas TEIUNIOEMKOCTE BelecTBa. KOIMUecTBO TEMIOTEI 1 bu6mmorexa [IOK
npu Terionepenave. AauadbaTHeIA Mporecc https://m.edsoo.ru/ff0c5c36
33 IlepBslii 3aKOH TEPMOANHAMHKH U €TI0 IPUMEHEHUE K 1 bubnuorexa [IOK

U30IpoIeccam https://m.edsoo.ru/ffOc5efc



/o

34

35

36
37
38

39

40

41

42

43

44

45

46

47

Tema ypoka

HeoOpaTtumocTs nponeccos B pupojae. Bropoii 3akon
TEPMOJNHAMUKHI

[Mpunmun geictBust u KII/{ TernmoBoi MauHb

Hukn Kapnao u ero KII/
DKOJIOTHYECKUE TPOOIEMBbI TEIJIOIHEPTETUKU

Ob6o6maromuii ypok «Momnekyisipaas ¢puznka. OCHOBBI
TEPMOIMHAMHKID

KontponbsHas pabora o Teme «MonekyisipHast pu3uKa.
OCHOBBI TEPMOJAUHAMUKI

[TapoobpazoBanue u koHaeHcanus. Mcnapenue u KureHue

AOcComIoTHAs M OTHOCUTENbHAS BIAXKHOCTh BO3/yXa.
Hacspiennsiit nap

TBépnoe teno. Kpucraminmueckue u amopgHsbie Tena.
AHN30TpONUs CBOMCTB KpUCTAIIOB. JKHJIKHE KPUCTAILIIBI.
CoBpemMeHHbIE MaTepralIbl

[lnaBnenue n KpucTauM3anus. Y IeabHas TEIIoTa
riaBneHus. Cyonumanus

YPaBHCHI/Ie TEILIOBOro OalaHca

DIIeKTpu3anus Tell. DIEKTpUYECKUi 3apsia. [IBa Buaa
3JIEKTPUUECKUX 3aps 0B

HpOBO,Z[HI/IKI/I, AUDJICKTPHUKU U MMOJIYIIPOBOAHUKH. 3akoH
COXPAHCHUS DJICKTPUUCCKOTI'O 3apsaia

B3aumonetictBue 3apsinoB. 3akoH Kynona. Todeunsrit
AIEKTPUUYECKUN 3aps]l

KonuuectBo yacos
Bcero KonTtposbabie

1

paboThI

[IpakTnueckue
paboThI

Jara
H3y4YeHUS

DJIEKTPOHHBIE
o0pazoBaTenbHBIE PECYPChI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6938
bubmuorexa [JOK
https://m.edsoo.ru/ff0c6a50
bu6mmorexka [IOK
https://m.edsoo.ru/ff0c63b6
bu6nmoreka [JOK
https://m.edsoo.ru/ff0c64d8
bu6mmoreka [IOK
https://m.edsoo.ru/ffOc65f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6820
bu6mmorekxa [IOK
https://m.edsoo.ru/ffOc6bcc
bu6nmoreka [JOK
https://m.edsoo.ru/ffOc6bcc
bu6mmorexa [IOK
https://m.edsoo.ru/ffOc6ced

nudpoBbie



/o

48

49

50

51

52

53

54

55

56

57

58

Tema ypoka

Hanpstx€HHocTs anexTpudeckoro noss. [Ipunnun
CYNEPIO3ULUH IICKTPUUECKUX Noeh. JIunuu
HaIPsHKEHHOCTH

Pabota cun snexktpocratudeckoro noss. [lotenuman.
Pa3znocThs notennuanon

HpOBOI[HI/IKI/I U JUBJICKTPUKHU B SJICKTPOCTATHYCCKOM I10JIC.
I[I/IE)JICKTpI/ILIGCKaﬂ IMPOHUIIACMOCTDb

OnekrpoéMkocTs. Konnencatop

DNEeKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa. DHEPIHUsl
3apsKEHHOr0 KOHJEHCAaTopa

JlabopaTtopHas pabota "M3mepeHne 21eKTpoOEMKOCTH
KOHJeHcaropa"

[IpuHUMI NEHCTBUA U TPUMEHEHNE KOHIEHCATOPOB,
KOIMUPOBAIBHOTO afmapara, CTpyHHOTro MpUHTEpa.
DneKTpocTaTHYecKas 3amuTa. 3a3eMJIeHHE YIEKTPOnpruOopoB

QHGKTpI/I‘-ICCKI/II\/'I TOK, YCJIOBHS €T0 CYyIICCTBOBAHUS.

[Tocrostausiil Tok. Cuna Toka. Hanpsbxkenue. ConpoTHBiIeHHE.

3akoH Oma a1 yyacTka 1enu

[TocnenoBarenbHOE, NapaielIbHOE, CMELIAHHOE COSTUHEHNE
poBOTHUKOB. JIabopaTopras padota «3yuenue
CMEIIaHHOTO COeIMHEHHSI PE3UCTOPOBY

PaboTa 1 MOLTHOCTH 3EKTPUUECKOro ToKa. 3akoH Jxoyis-
Jlenna

3axon OMa 711 OJTHOM (3aMKHYTOM) AJIEKTPUYECKON LIETH.

Kopotkoe 3ambikanue. Jlabopatopnas pabdora «M3mepenue
O/1C ucTtoyHuKa TOKa U €ro BHyTPEHHET 0 COITPOTUBIICHUS

KomngectBo yacos

Bcero KonTtposbabie
paboThI

[IpakTnueckue
paboThI

Jara
H3y4YeHUS

DJIEKTPOHHBIE
o0pazoBaTenbHBIE PECYPChI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmorexka [IOK
https://m.edsoo.ru/ffOc6f00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc74f0

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

nudpoBbie



No  Tema ypoka KonnuectBo yacoB Hara DJIEKTPOHHBIE nudpoBbie
/I Bcero Koutposibaeie [Ipaktudeckue H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThl paboThI
59 DnekTpoHHas MPOBOAUMOCTH TBEPIBIX METAILIOB. 1
3aBUCUMOCTh COIPOTHUBIICHHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXIIpoBOIUMOCTh
60 DOnekrpuueckuii TOK B Bakyyme. CBOHCTBA 2JIEKTPOHHBIX 1
Iy4YKOB
61 IlomynpoBoAHUKH, UX COOCTBEHHAs U IPUMECHAs 1 bubnnoreka [JOK
npoBoauMOcTh. CBoOiiCcTBa p—N-mIepexoa. https://m.edsoo.ru/ffOc84ae
[ToaynpoBOTHUKOBBIE TPHOOPHI
62 DIJeKTpUUYECKUI TOK B paCTBOPAX M PacIUIaBax IEKTpoauToB. 1 bubnmorexa LIOK
DJIEKTPOTUTHYECCKAS TUCCOIHALINS. DIEKTPOIIH3 https://m.edsoo.ru/ff0c82ba
63 Dnexrpudeckuii TOK B ra3zax. CaMOCTOSTEIIBHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. Monnus. [Tnazma https://m.edsoo.ru/ffOc84ae
64 DnekTpuueckue NpUOOPHI U YCTPOMCTBA M UX NMPAKTHUECKOE 1 bubnuorexa [IOK
npuMmeHeHue. [IpaBuina TeXHUKN 0€30MacHOCTH https://m.edsoo.ru/ff0c86fc
65 OO6oOmarmuii ypok « NeKTPOTHHAMUKA 1 bubnuoteka [JOK
https://m.edsoo.ru/ffOc88be
66 KoHTponbHas paboTa 1o Teme «IeKTpocTaTHKa. 1 1 bubnuoreka [IOK
[MTocTosSHHBIH ANIeKTPUYECKHid TOK. TOKH B pa3IMYHBIX CpeIax» https://m.edsoo.ru/ff0c8a8a
67 PesepBHbIi ypok. KonTposnbHas paboTa 1mo Teme 1 bubnuoteka [JOK
"DnexkTpoauHamMuKa' https://m.edsoo.ru/ff0c8c56
68 PesepsHbIif ypok. O6o6maromuii ypok o remam 10 kiacca 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KJIACC
Ne Tema ypoka KonngectBo yacoB Hara DJEeKTpOHHBIE IUPPOBBIE
m/m Bcero Konrponbhbie IlpakTuueckme H3YYCHHA — 00pasoBaTelIbHBIC PECypChI

paboTsI paboThI



10

11

Tema ypoka

ITocTosIHHBIE MArHUTHI U UX B3aUMOJeHCTBIE. MaruuTHoe
noje. Bektop MarHuTHOM UHAYKIUU. JIMHUM MarHUTHON
WHIYKUIHAN

MarnuTtHoe 1nose npoBoJHUKA ¢ TOKOM. OnbIT Dpcresa.
B3aumopeiicTBre mpoBOJAHUKOB C TOKOM

JIa60paT0pHa5[ pa60Ta «I/ISY‘IGHI/IG MaravMTHOTI'O IIOJIA KaTyIIKHU C
TOKOM»

JleiicTBrEe MarHUTHOI'O NOJISl HA MPOBOJHUK ¢ TOKOM. Cuiia
Awmnepa. JlabopaTtopnas pabora «VccinenoBanue necTus
IIOCTOSIHHOT'O MarHUTa Ha PaMKy C TOKOM»

JlelicTBME MarHUTHOTO TOJIS1 HA JBHXKYILYIOCS 3apSKEHHYIO
yactuny. Cuna Jlopenma. Pa6ora cuiel Jlopenna

OnexTpoMarauTHas UHAyKuMs. [10TOk BekTOpa MarHuTHOM
uHAaykun. O/1C naayKkumuy. 3aK0H 3JIEKTPOMarHuTHOM
nHaykuuu dapanes

JlaGopatopHnas pabota «lccnenoBanue sBJIeHUs
ANEKTPOMAarHUTHOW MHIYKIIHM»

NunyktuBHOCTD. SBIeHNe camounaykmuu. IJC
CaAaMOWHIYKITUHU. DHEPIrHsi MArHUTHOTO TOJIS KaTYIIKH C TOKOM.
DNEeKTPOMArHUTHOE TI0JIe

Texumueckne yCTpOﬁCTBa " UX MPUMCHCHUEC: ITOCTOAHHBIC
MAarHuThl, 3JICKTPOMAlrHUTBI, 3JICKTPOABUTATCIIb, YCKOPHUTCIINU
OJICMCHTAPHBIX YaCTUI[, MHAYKIMOHHAA I1€Yb

O6o0maromuii ypok « MarHuTHOE 1moJjie. IJIEeKTPOMarHuTHAs
WHTYKITUS

KOHTpOJ'IBHaﬂ pa60Ta 1o TeMe «MariHuTHoOeE IoJe.
BHeKTPOMaFHHTHaSI WHIOAYKOUSA

paboThI

KonmgectBo yacoB
Bcero Konrtponbubie Ilpaktnyeckue H3YICHHA

paboThI

DneKTpoHHbIe HU(POBBIE

o0pazoBaTeNbHBIE PECYPChI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9778

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc98fe
bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe
bu6mmoreka [IOK
https://m.edsoo.ru/ffOc9acO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cal50
bu6mmorexa [IOK
https://m.edsoo.ru/ffOca600

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58



Ne
/o

12

13

14

15

16

17

18

19

20

21

22

Tema ypoka

CBoboHbIe MexaHnueckue konebanus. ['apmonnueckue
KosieOaHus. YpaBHEHHE TapPMOHUYECKUX KOJIeOaHNH.
[IpeBpamienue 3Hepruu

Jlaboparopnas padota «VccienqoBanue 3aBUCUIMOCTH TIEpUOIA
MaJibIX KOJICOAHHIA Ipy3a Ha HUTH OT JJTHHBI HUTH M MacChl
rpy3a»

Koneb6arenbusiit KoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE
Kose0aHus B UACaIbHOM KoJebaTeIbHOM KOHTYpe. AHAIOTUs
MEXy MEXaHUYECKHUMH U DJIEKTPOMAarHUTHBIMH KOJIEOaHUSIMHU

®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B U/1€AJIbHOM
Kosie0aTeabHOM KOHTYpe

IIpencraBnenue o 3aTyxaromux KojaeOaHUsIX. BeiHyk1eHHbIE
MexaHuuyeckue konebanus. Pesonanc. BoiHykaeHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

IlepemennsbIit Tok. CHHYyCOUANIBHBIN IEPEMEHHBIN TOK.
MOomHOCTh MEPEMEHHOT0 TOKA. AMILTUTYTHOE U ICUCTBYIOIIEE
3HAYEHHUE CUJIBI TOKA M HAIIPSHKEHUS

Tpancdopmarop. [IpousBoacTBo, nepeaaya u norpediieHue
JIEKTPUYECKON SJHEPTUU

Y CTpOUCTBO U MPAKTUYECKOE TPUMEHEHHE dJIEKTPUYECKOTO
3BOHKA, TEHEPATOPA IIEPEMEHHOI0 TOKA, TMHUH JIEKTpoIepeaay

DKOJIOTMYECKUE PUCKHU TIPU MPOU3BOJICTBE AINEKTPOIHEPTUH.
KynbTypa ucnosib30BaHus 3IEKTPOIHEPTUH B TIOBCETHEBHOM
KU3HU

MexaHnueckue BOJIHBI, YCIOBUsA pacnpocTpadenus. [lepuon.
CxopocTs pacnpocTpaHeHus U AyinHa BoJHEL. [lonepednsie u
MIPOJOJIbHBIE BOJIHBI

3Byk. CKkopocTb 3ByKa. I pomMkocTh 3ByKa. Bricota Tona. TemOp

paboThI

KonmgectBo yacoB
Bcero Konrtponbubie Ilpaktnyeckue H3YICHHA

paboThI

DneKTpoHHbIe HU(POBBIE

o0pazoBaTeNbHBIE PECYPChI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch820

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324

bubmuorexa [JOK
https://m.edsoo.ru/ffOcca54

bu6mmoreka [JOK



/o

23

24

25

26

27

28

29

30

31

32

33

34

35

Tema ypoka

3ByKa

DneKTpOMarHUTHBIE BOJHBI, X CBOICTBA U ckopocTs. [1kana
JIEKTPOMAarHUTHBIX BOJH

[IpuHIUIIBI paInOCBS3HU U TeNIeBHICHH. Pa3BuTue cpeacTs
cBa3u. Pagnonokanus

Kontponbnas padota «Konebanust u BOJTHBD»

[IpsmonuHeitHOE pacpocTpaHeHHE CBETa B OJJHOPOJIHOM cpejie.

Toueunslil HICTOUYHMK cBeTa. JIyd cBeTa

OTtpakenue cBeTa. 3aKOHbBI OTpaxkeHus cBera. [locTpoenue
M300paKeHM B TUIOCKOM 3epKalie

IIpenomienue ceera. IlonHOEe BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO OTPAKEHUS

JlaboparopHnast pabota «3mepenue mokazaress mpeoMICHUS
CTEKJIa»

JIunssl. [Toctpoenue n3obpaxenuii B muH3e. @opMyiia TOHKOI
JIMH3BL. Y BEJIMYECHUE JINH3BI

Jlaboparopnast pabota «MccnenoBanue CBOMCTB U300pakeHHI
B JIMH3aX»

Hucnepcus ceeta. CrnoxkHbIi cocTaB 6enoro cBera. LIBer.
Jlaboparopnast pabora «Habmronenue aucnepcun cBeTay

Wnrtepdepennus creta. Audpaxus ceera. AudpakiponHas
pemeTka

HOHCpC‘-IHOCTB CBCTOBBIX BOJIH. Honﬂpmam/m CBCTa

OnTrueckue MpruOOPHI U YCTPOICTBA U YCIIOBUS UX
6€301acHOr0 NPUMEHEHUS

paboThI

KonmgectBo yacoB
Bcero Konrtponbubie Ilpaktnyeckue H3YICHHA

paboThI

DneKTpoHHbIe HU(POBBIE

o0pazoBaTeNbHBIE PECYPChI

https://m.edsoo.ru/ffOcccOc

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8
bubmunorexa [JOK
https://m.edsoo.ru/ff0cd350
bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd4e0
bu6nmoreka [JOK
https://m.edsoo.ru/ffOcd7f6
bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf02e



/o

36

37

38

39

40

41

42

43

44

45

46

47

48

49

Tema ypoka

['panuLIBI TPUMEHUMOCTH KJIIACCUYECKON MeXaHUKU. [locTynaTsl
CHEeLUaJIbHON TEOPUU OTHOCUTEIBHOCTH

OTHOCHUTEILHOCTD OJHOBPEMCHHOCTH. 3aMeI[J'I€HI/IC BPEMCHHU U
COKpalCHUC NJIMHBL

DHeprus U UMILYJIbC PEISITUBUCTCKON yacTulbl. CBS3b MACCHI €
SHEPrUeil U UMITYJIbCOM. DHEPIHsl IOKOs

KonTponbnas pabota «Ontuka. OCHOBBI CHIEIMATEHON TeOpUun
OTHOCHUTEIILHOCTH

®oronsl. opmyina [Inanka. DHeprus U UMIYJIbC POTOHA

OtkpsiTue u uccienoBanue poroddpdexra. OnbiTer A. I
CroneroBa

3akonbl portorddexra. YpaBHeHHE DUHIITEHHA IS
doroaddexra. «Kpacnas rpanuna» porordpdexra

Hasnenue ceera. Onwitel I1. H. JIeGeneBa. Xumuueckoe
JIECTBUE CBETA

TexHu4eckue yCTporuCTBa U MIPAKTHYECKOE IPUMEHEHHUE:
¢boTo37eMeHT, POTONATUHK, COJIHEUHas OaTapesi, CBETOIUOT

Pemienue 3amad mo teme «DNEMEHTbI KBAHTOBOM OITHUKI)»

Mopenbs aroma Tomcona. OnbiTel Pesepdopa mo paccessHuro o-
yactull. [lnanerapnas Mmozens aroma

IToctynater bopa

W3ny4yeHnue u noriomeHue (pOTOHOB NPU NMEPEXOE aToMa C
OJIHOT'O YPOBHsI SHEPIUM Ha Apyroi. Buasl cnekTpos

BousiHoBBIE cBOMcTBa yacTull. BosHbl ne bponis.

1

paboThI

KonmgectBo yacoB
Bcero Konrtponbubie Ilpaktnyeckue H3YICHHA

paboThI

DneKTpoHHbIe HU(POBBIE

o0pazoBaTeNbHBIE PECYPChI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf6f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6

bubmuorexa [JOK
https://m.edsoo.ru/ffOcffc4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d015e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d04a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0302

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOdOafa

bu6mmoreka [JOK



No Tema ypoka KonnuectBo yacoB Hara DIIEeKTpOHHBIE U POBBIC

/I Bcero Konrtponbubie Ilpaktnyeckue H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
KopnyckynsipHO-BOTHOBO# qyanu3M. ClIOHTaHHOE https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE M3]TyueHHE
50 OrtkpsiTue paanoakTuBHOCTH. OnbITH Pesepdopaa mo 1 bubmuorexa [JOK
OIPE/ICIICHUIO COCTaBa PAIUOAKTUBHOTO U3IYUCHUS https://m.edsoo.ru/ff0d0fd2
51 CaoiicTBa anbda-, 6era-, ramma-u3nydcHus. Brusaue 1
PaIMOAKTUBHOCTHU Ha HBBIC OPTaHU3MbI
52 OtkpsiTHE TPOTOHA U HeWTpoHa. M30Tombl. Anbda-pacna. 1 bubnnoreka [JOK
DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-paca. ['amMmma-u3nydeHne https://m.edsoo.ru/ff0d1162
53 DuHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie peakuuu. Snepubrii 1 bubnuorexa [JOK
peaktop. [Ipo0eMbl, IEPCIEKTHBBI, IKOJOTHICCKUE aCTICKThI https://m.edsoo.ru/ff0d1356
SIEPHOMN YHEPTETUKH
54 DnemeHTtapHble yacTUllbl. OTKPBITHE MO3UTPOHA. METO b 1 bubnuoteka [JOK
HaAOJIOCHUS ¥ PETUCTPALIMH YJIEMEHTapHbIX YacTull. Kpyribrii https://m.edsoo.ru/ff0d0e38

cron «DyH1aMEeHTalbHbIE B3aUMOJCUCTBUA. ENTUHCTBO
(bu3nUecKoil KapTUHBI MUPa

55 Bun 3Bé€3nHoro HeOa. Co3Be3nus, SpKUe 3BE3/bI, MIAHETHI, UX 1
BuauMoe asmxkenne. ConHednas cucTema

56 Comnane. ConHeuHast akTuBHOCTh. Mcrounuk sueprun Conmana - 1
3BE3]

57 3BE37bI, NX OCHOBHBIE XapaKTEPUCTHKU. 3BE3ABITTIABHOM 1
MOCJIeI0BAaTEeILHOCTH. BHYyTpeHHEe cTpoeHuE 3BE3.
CoBpeMeHHbIE IPE/ICTABICHUSI O TPOUCXOXKICHUU U SBOTIOLUN
CounHiia u 38311

58 Mureunsrii [TyTe — Hamra [Nanmaktuka. [TotoskeHre U TBIOKEHUE 1
Connua B I'anaktuke. ['anaktuku. YEpHble ABIPHI B sApax
rajlakTUK

59 Bcenennas. Pa3oeranne ranaktuk. Teopus bombmioro B3pbiBa. 1
PenukroBoe u3inydyenue. MeraranakTiuka



No Tema ypoka KonnuectBo yacoB Hara DIIEeKTpOHHBIE U POBBIC

/1 Beero Konrponbsie IlpakTuueckme H3YYCHHS — 00pasoBaTelbHBIC peCypChl
paboThI paboThI
60 Hepermennapie MpoOIEMbI ACTPOHOMHH 1
61 KouTponbsHas padoTa «JIeMEHTbI ACTPOHOMUH U 1 1
acTpou3uKm»
62 Ob6ob6matomuii ypok. Ponb ¢pusuku u acTpoHOMUU B 1

3KOHOMHYECKOM, TEXHOJIOTHYECKOM, COMMAIFHON M STHUCCKOM
chepax IesATeIbHOCTH YelIOBEKa

63 Ob6o6maronuit ypok. Ponb u Mecto pu3MKH 1 aCTpPOHOMUH B 1
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64 Oo6o06maromuit ypok. Poib pusudeckoii Teopun B 1
(bOopMHUPOBAHUY TIPEICTABICHUH O (PU3UUECKON KApTHHE MHpa

65 Ob6o6maromuit ypok. Mecto (hu3nueckoi KapTUHBI MUpa B 1

o0111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOE

66 Pe3sepBHbIN ypok. MarHuTHoe mose. DIeKTpoMarHuTHas 1
WHTYKITUS
67 PeseprubIii ypok. OnTrka. OCHOBBI CIICITUAITBHON TCOPHH 1
OTHOCHUTEJILHOCTH
68 Pesepnslii ypok. KBanTOBas pusuka. DneMeHTsl acTpoHOMUM 1 1 bubnuoreka [IOK
acTpo(U3HUKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

YYEBHO-METOINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O NTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA



» dusuka, 10 kmace/ Msikumes I'.4., byxosues b.b., Corckuit H.H. nox penakiueii [lapdpentreBoit H.A., AkuinonepHoe
obmectBo «M3natenbcTBo «IIpocBenienne»

» dusuka, 11 kmace/ Msikumes I'.J1., byxosue b.b., Yapyrun B.M. nox penakiueii [lapdpentreBoii H.A., AkiinonepHoe
obmectBo «M3narensctBO «IIpocBeiienne»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJISA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bu6mmoreka IOK https://m.edsoo.ru
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