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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®Du3uka» B 00pa3oBaTeNbHBIX — opranm3anusx Poccwiickoit  dDenepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copepxanue mporpaMMbl Mo (U3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb pealu3alli MEKIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKH HAa 0A30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnukay mo rojaM oOydeHusl.

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHUI 00 OKpYXarolleM MHpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3ydaeMbIX
XuMmHel, Ounonorue, ¢usmueckoir reorpadueit u acrpoHomueit. Mcnonap3oBaHue W aKTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHMs HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBaMU U JIpyrux. M3yueHnue Gpu3mku BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
NPUMEHSATh HAyYHbIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢u3uku U ypOBHS CpeHEro o01ero o0pa3oBaHus MOJOKEH PsJ UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 0O0beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzanysi IpeAnosiaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peaau3yercsi MOCPEICTBOM BBEAEHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTUH, a TaK)Ke 00CYXACHUS MPOOJIeM palliOHATBHOTO MIPUPOIONOIB30BaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
busnueckoit Teopuu, poiu (GyHIAMEHTAIBbHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3ali IKCIEPUMEHTAIbHON JIeATENbHOCTH oOyuarouuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrineneHue B ykazaHHOM mepeyHe JabopaTopHbIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJAZCHHE OOYUYAIONIMMUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIFOTCS 3a/1a4M C SIBHO 33/IaHHON (PU3MUECKON MOJIEIBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE MPOTeKaHWs (U3NYECKUX SBICHUM W MPOIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieyeHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (DU3MKUM Ha YpOBHE CpPEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3MKe KIFOYEBBIX JEMOHCTPALUK ISl HMCCIIEOBAHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMILJIEKTOB M OOecCleyMBaeTcsi B pacdyére OJHOr0 KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3y4YeHHUsI (PU3UKU B 00IIEM 00pa30BaHUHU SBISIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUH O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PECHHS KaK Pe3ylbTaTa U3Y4EHHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHUI OOBACHATD SBJICHUS C UCIIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB,;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

npruoOpeTeHne CUCTEMBbl 3HaHUN 00 O0MmMX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS
busznyecKkux SBICHUM B TPUPOJAE U JUIA TNPUHATHS TNPAKTHUUECKUX PpEUICHHH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHuE (PU3MUYECKUX OCHOB W MPUHIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3HIECKUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYCHHOTO Pe3yIbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 vacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYMTENb JIeJlaeT BBIOOP MPOBEICHUs JTabOpaTOpHBIX PabOT U

OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue Gpu3nueckux siBIeHUH M nporeccoB. Hayunble runoressl. dusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

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

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpOCTh (CpeiHssl CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MepEMEIIECHUS MaTepUaIbHOW TOUKU OT BPEMEHHU.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuneiinoe naBmxeHue. J[[BukeHHe MaTepUalbHOW TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa W IPAKTUYECKOE TNPUMEHEHHUE: CIHUJOMETp, JBUKCHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALMd KHHEMAaTUYECKUX XapaKTePUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hampasnenne ckopocTH pyu IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHne  COOTHOLIEHUS ~ MEXIY  MYTAMH,  TNPOMIEHHBIMH  TeJOM  3a
NIOCJIEZI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBWXXEHHMH C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHumn otHocurenbHOCTH ['anmuites. Ilepsoiit 3akoH HeroTona. HepLmanbHble cUCTEMBI
oTcuéTa.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuid. Bropoit 3akon HerooTona miist
MarepuanbHOU ToOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckojbxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JIBUKEHHUU TENa B KUAKOCTH WM rase.

[TocTynaTensHOE M BpallaTelIbHOE ABHKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT cuibl OTHOCUTENBHO OcCu BpameHus. Ilmedo cunbl. YcinoBus paBHOBecus
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUSL.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamophule pabomul

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE JBUKEHHE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOINEp, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3yueHnue aOCOMIOTHO HEYNPYroro ynuapa C MOMOUIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE JTUX Mojened. Macca u pasMmepbl MoseKkyn. KoiaumdecTBo BemliecTsa.
[TocrossnHast ABorajpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHYECKOH TEOPHH
ueanpHOro ra3a. AOCOJIIOTHasg TemIepaTypa Kak Mepa CpelHed KHHETHYECKOW 3HEpruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MpeicTaBieHe U30IMPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogeinb, HUTFOCTPUPYIOLIAs IPUPOLY JABIECHU ra3a Ha CTEHKHU COCYAA.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

Omnpenenenne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cucteMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMMYECKOW CHCTEMBI U
cnocoObl e€ u3meHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss sHEprsi OAHOATOMHOTO
UJEaIbHOTO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koau4yecTBo TEIUIOTHI IIpH TEIUIoNepeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs nmpoieccoB B IpUpo/Ie.

TenioBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TeTIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiicteus terwioBodl Mamuubl. ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudeckue yCTpOWCTBA M IIPAKTUYECKOE IIPUMEHEHUE: JBUraTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH M3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHue 3(upa B JATyHHOU TpyOke myTém
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHslil nap. Y aenpHas TemaoTta napooOpa3oBaHUsL.
3aBHCUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumanus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienve npu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsfoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckuid — 3apsia.
Onektpuueckoe mone. Hanpsok€HHocTh 3nekTpuueckoro mois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX TOJIEN. JIMHNN HANPSKEHHOCTH HJIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [loteHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. [ludnekTpruieckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONpPHOOPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEJL.



DIIEKTPUYECKOE TT0JIE 3apsKEHHBIX TEl.

ITpOBOAHMKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

DnekTpocTaTH4ecKasl 3allnTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosIHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIPOTHBIICHUE. VY nensHoe COIPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJIIEKTPOABUKYILAsA CHJIA M BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMma J1s
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

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

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTH IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHUYECKAs
JUccoanus. DIEKTPOIIN3.

DneKkTpruuecKkuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSITENbHBIN pa3psa. MoiaHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBIICHMS, BAKYYMHBIH U0, TEPMUCTOPHl U (HOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOLIAIU
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IeKTPOABMKYLIEH cuibl. KOopoTkoe 3amblkaHHME TajibBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIIECHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

W3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIEH CHJIbl  MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomnusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCYHIECTBISICTCS C y4YETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3nyeckas BEIMYWHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HMX IMPOCKIHMU HAa OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), JBUTATellb BHYTPEHHETO CropaHMs, NapoBas TypOWHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTEepPHUaioB, B TOM YHCIIE
HaHOMATEepHaJoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaIbBAaHHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop MarHuTHOM MHAYyKUMU. [IprHIMN Cynieprio3uMy MarHUTHBIX NOJIeH. JIMHUKM MarHUTHOU
uHAyKuuy. KapTrHa TuHUE MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MarauTtHoe 1oJiIe MPOBOAHMKA C TOKOM. KapTwHa SWHHMA MHAYKIMH MarHUTHOTO ITOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBie NpOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

SIBieHME DIIEKTPOMAarHUTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
DIIEKTPOABMKYILAsA CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe ayiekTpuueckoe IMose. ONEKTPOJABMIKYIIas CWia WHAYKIMM B IPOBOJHUKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTHBHOCTS. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CHJIA CAMOMHTYKIUH.



DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIvHUM MHIYKUIMY MAarHUTHOTO MOJIA.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHUE DNEKTPOMAarHUTHOW UHAYKIWH.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, amrumrtyna U ¢aza konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxamomux KojieOaHUsAX. BbIHYXIeHHbIE MEXaHHMUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHudueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKHH 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUIA.

Hab6nronenue pezonanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaACHUMHbBLE B0JIHbL

Mexanudeckure BOJIHBI, ycloBUs pacrpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHMYECKHUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHUUYecKne YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
VIBTPa3BYKOBas JIMAaTHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIECBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmonenue oTpakeHus 1 MpeIoMIIEHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOM
KoJIeOaHMiA.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, nudpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MPEIOMJICHHUS CBeTa. AOCOJIOTHBIM TOKa3aTesh
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBaroIue JUH3bL. ToHKas nuH3a. DOKYCHOE pacCTOsIHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas onrtuka. HuTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
pemeéTKa, NoJIIpOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakKeHHWE U MperoMieHue cBeTa. OnTudeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieHAIBHONH TEOPUHM OTHOCUTEIBLHOCTH
['paHu1bl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHHU M COKpPAIIIEHNE JTHHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIB. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3Hepruu (HOTOHA C €r0 YACTOTONH. DHEPrUusi U UMITYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. . CroneroBa. 3aKoHBI
dorosddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHuueckue yCTpoilcTBa M NpPaKTHUECKOE MpPUMEHEeHHE: (OTOIIEMEHT, (OTOAATUHK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccesauto o -uyactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJTHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepuuiii  peaktop. TepmosiaepHbiii cunte3. [IpoOnemMbl U THEPCHEKTUBBI  SAEPHOMN
SHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

dyHaaMeHTalbHbIe B3auMoIeHCTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuUHU. [IpukimagHOoe M MHPOBO33PEHYECKOE  3HAUCHHUE
ACTPOHOMHUH.

Bun 38é3qH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTPaJIbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpEMEHHBbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0606ma. Pa3beranme ramaktuk. Teopwust
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HabmroieHust HeBOOPYKEHHBIM TJIa30M C MCIOIb30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3WkuM w acTpOHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTUYECKOW, COLIMATBHOW H
THYECKOH cdepax OesATETbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (UIUYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBIseTCS C Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJOTUH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (PYHKIMHU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU TIOJI00US TPEYTOIBHUKOB, OTPE/IeNIeHUE TUIOIIAIH TIIOCKUX (puryp u o0nEma te.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTelbHbIE IBHUKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJE, NEWCTBHE pPaJUAlMK Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM perIETKH, CIIEKTPaIbHbBIN aHATIU3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOI
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHANA DJIEKTPOIEpenad, TeHEpPaTop MEPEMEHHOTO TOKA, JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHUEMHUK, TEJIEeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mpeamera «®Dusmka» Ha ypoBHE CpeqHEro oOmero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOCHHUS ydeOHOro mpeamera «Pu3nka» IOHKHBI OTPaXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacliMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

MPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATHYCCKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMECHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTH K OOpa30BaHUIO M CaMO00Opa3oBaHUIO B o0jacTu (U3MKHU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBI, OCO3HAHHME TJIOOANBFHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



IJJAHUPOBAHUE U OCYIIECTBIICHHE JIEMCTBUM B OKpPYXAIOUIEH Cpele Ha OCHOBE 3HAHUS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMYECKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIIBHOCTh NHINBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB IIEJNISAM,
OIICHUBATh PUCKH ITOCIICICTBHUI JICSITCIBHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHITUSAMH W MeToAamMH (pu3mdeckoin
HayKH;

BIIJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3NYECKOro coAepKaHus, MPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJAMH JCSTEIHHOCTH TIO TOJYYEHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyalIM3MpPOBaTh 3ajady, BBIABUTAThH
TUTIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHThl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHUH PEIICHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHUCJIC TIPH H3yUCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS TI0 (PU3HKE B IPAKTHUECKYIO 001aCTh KUZHEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE WJICH, TIPeJIaraTh OPUTHHAIBHBIE TOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIaACTb HABbBIKAMHU ITOJTYHYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM 6€30I1aCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILECTBIISATH OOIEHNE HA YpOKaxX (PU3MKH U BO BHEYPOUHOH 1S TEITLHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

MOHMMATh U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHANBUYalbHON pabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJAMHUPOBATH
JIEUCTBUA 1O €€ INOCTHUKEHUIO: COCTAaBIATH IUIAH JACHCTBHUH, PACOPENCISITH POJIU C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOM paboThl;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOTO YJaCTHHKA KOMaHbl B OOIIUH pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHWBATh WAEU C MO3ULMUU HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE TIOBEJIEHUE B pPA3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIJISATh IO3HABATEIIbHYIO JIESITEIIBHOCTh B 00JacTH (DU3UKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PAacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJTHEHHSI TMPAKTUYeCKOW paboThl € Y4ETOM UMEIOMIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;
JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATH MPUOOPETEHHBIH OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIUKA B 00NacCTH (PU3HKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:



JlaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHHS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

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

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIOCOOHOCTh ITOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSHUE APYTUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMHU
JIOJbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOH(IUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUM COBPEMEHHON TEXHHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOTIOTHO TBEPJOE TEJIO, MACANbHBIM Tra3, MoJenu
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPIBIX TN, TOUCUHBIH AIEKTPUUECKUN 3apsi]l MPHU pELICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE [BIM)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHuu
(oXJ1aXxIeHNUHN ), TETJIOBOE PAaBHOBECHE, UCTIAPEHHE, KOHICHCAIUS, UIABJICHHE, KPUCTAILIH3AIHS,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIIEHUE AABICHUS Tra3a MpPU €ro HAarpeBaHUHM B 3aKPBHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI raza B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBATh MEXaHMUYECKOE ABM)KEHHE, UCIOJb3Ys (PM3MUECKHe BETUYMHBI: KOOpAMHATA,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONMHMCAHUU TPABUIBHO TPAKTOBaTh (DU3MUECKHN CMBICI HCHOJB3YEMBIX BEIUYHMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIleparypa, CpedHss KUHEeTHYecKas JHeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIS; IPU OTMIMCAHUH MPABHIBHO TPAKTOBATh (DU3MUYECKHI CMBICI MCIIOJIb3YEMbIX BEJTHMUNH,
uX O00O3HAYEHUS U EIAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NUYECKUE BEIWYUHBL: IEKTPUUYECKUHN 3apsijl, AJIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPAa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHUMHY C APYTHUMHU BETUIHHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHUYECKOW DHEPTUU TEIUIOBOTO JBIIKCHHS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIMH, TPHOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOIb30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEpPEHHH, TpU O3TOM  (HOPMYIHPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPU HTOM
BBIOMPATh ONTHUMAJBHBIN CITOCOO W3MEPEHUs] W HCIOJh30BATh HM3BECTHBIE METOIBI OIEHKHU
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTATHI
MOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEIWYHMH B BHIE TaOJHIl U TpadUKOB, JIENaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U JaOOpaTOpHOro 000pyA0BaHNUS;

pemate pacu€THbIE 3aJadd C SIBHO 3a/laHHOM (U3NYECKOM MOENbl0, HCIOJIb3Ys
dbuznyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATh (U3NYECKUE BEIHUYMHBI W (POPMYIbI, HEOOXOAMMBIE M €€ peIlleHus,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAWBATh JIOTMYECKH HEIMPOTUBOPEUYUBYIO LIENOYKY
paccyXKIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3MUYECKUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJIy4aeMyI0 HHPOPMALHUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PHU3HKOB B pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIIEHUH C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IPYyNIbl, palMOHAIBHO paclpeneisiTh O0S3aHHOCTM U IIJIAHUPOBaTh JAEATENbHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUDA;

YUUTBIBATh TIPaHMILIBl TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeICHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIpOLecChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKLINS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM M JIBHXKYIIMHCA 3apsi,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PporoaddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIleCTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMAarHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBI: DSJICKTPUUECKUH 3apsj, cujaa TOKa, DSJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs AJIEKTPUUYECKOr0 M MAarHUTHOTO MOJIeH, MepHoJ M 4YacToTa KojeOaHWH B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYUH, WX OOO3HAUYEHUS M EIUHHIIbI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€IMHUIIB], YKa3blBaTh (OPMYIIbI, CBA3BIBAIOIIME JAHHYI (PU3MYECKYIO BEIMUYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaYCHNE (PU3UUECKON BEITMUMHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHIMNBL  3akoH OMa, 3aKOHbI IOCJIEAOBATENBHONO W IAapaJlJIeIbHOTO  COEJUHEHUS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJIEKTPOMArHUTHOM HMHAYKLUH, 3aKOH
IPSIMOJIMHENHOIO pacpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMCJa, MOCTynaTel bopa, 3akOH paJuMOaKTHBHOIO paclajaa, Mpu 3TOM pPa3INdaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpesieNATh HAIpaBiIeHWE BEKTOpa MHIYKIHMHW MAarHUTHOIO IOJS MPOBOJAHUKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHua;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agayy M TUIOTE3y Y4eOHOro SKCIEpUMEHTa, CcoOUpaTh YCTaHOBKY U3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOTPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IIpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIONb3YS
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
HPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HAaUeHUsS! (PU3UUECKON BETMUMHBI;

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LEMOUYKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH U TPEICTaBICHUs yueOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB, pa3anvaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAaHMS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;



paboTaTh B TpYIIIE C BBIMOIHEHUEM PA3IMYHbIX COIMAIBHBIX POJIeH, IIIAaHUPOBATh padoTy
TPYNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

Jara nzydyenus

®usuka — Hayka o npupoje. Hayunesie METOABI O3HAHUS

1 1 01.09.2023
OKPY’KaIOIIET0 MUpPa
Pousb 1 MecTo ¢u3uku B JOpMUPOBAHUU COBPEMEHHOU

2 HAyYHOU KapTUHBI MUPA, B IPAKTUYECKON AESITETbHOCTU 1 05.09.2023
mojen
M )

3 exaHuyeckoe aBrxkeHne. OTHOCUTEIHHOCTh MEXaHUYECKOTO 1 08.09.2023
neuxenus. [lepemenienue, CkopocTb, yCKOPEHHE

4 PaBHOMEpHOE NpSAMONIMHENHOE IBUKEHUE 12.09.2023

5 PaBHOYyCKOpEeHHOE IPSIMOTMHEITHOE ABM)KEHUE 15.09.2023

6 CBoOogHoe majienue. Y CKopeHue CBOOOHOTO M ICHHS 19.09.2023
K i . 7

7 PHUBOJIMHENHOE ABMKEHHE. J[BHKeHHEe MaTepHaIbHON TOUKH 1 99 09.2023
10 OKPYKHOCTH
IT r N

g PHUHIIATT OTHOCI/ITCJ‘IBHOC”{I/I anmnes. MHeprmanbHbie 1 26.09.2023
cucteMsl orcyera. [lepBriii 3akoH HetoToHa
M . Cuma. IT .B i

9 acca tena. Cuna. [Tpuniiun cynelv)nosnum/l cuit. Bropoit 1 99.09 2023
3akoH HproTOHA It MaTepHATbHONW TOYKH

10 Tperuii 3akoH HproTOHA 111 MaTepUAIBLHBIX TOYEK 1 03.10.2023

11 3akoH BceMupHOTo TsaroreHus. Cuna tsokectu. [leppas 1 06.10.2023
KOCMHYeCKast CKOPOCTh

12 Cuua ynpyroctu. 3akoH ['yka. Bec tena 1 10.10.2023

13 Cuna tpenus. Koadounuent rperns. Cuna conpoTHUBIECHUS 1 13.10.2023

IMpU ABUKCHUU TCJIa B JKUAKOCTU UJIU Ir'a3¢c




14

[TocTynarenbHoe U BpamaTeibHOE JBUKEHHUE a0COIFOTHO
TBEPAOro Tesna. MomeHT cuiibl. [1nedo cuibl. Y caoBust
paBHOBeCHS TBEPIOTO Tela

17.10.2023

15

HNmnynbc MaTepruaibHOM TOYKHU, CUCTEMbBI MATEPUAIBHBIX
Touek. IMmynbc cuiibl. 3aKOH COXpaHEHUSI UMITYJIbCA.
PeaxkTuBHOE NBUKEHUE

20.10.2023

16

17

18

PaboTa n momHoCTh cuiibl. Kunetnueckas sHeprus
MaTepraabHOW TOUYKH. Teopema 00 M3MEHEHUN KUHETUYECKOI
SHEPTUH

[TorenuuanbHas sueprud. l[loTeHnnanbHast SHEPTUs yIpyro
nedopMupoBaHHON NpykuHbL. [loTeHIMaNbHAS YHEPTHS Tea
BOJIM3U MOBEPXHOCTH 3EMIIU

IToTeHuanbHble 1 HENOTEHI{UAJIbHBIE CUIIBI. CBs13b pa6OTBI
HCTIOTCHIHUAJIBHBIX CHJI C UIBMCHCHUEM MEXaHNYeCKON QHCPIUHA
CHCTEMBI Tell. 3aKOH COXpaHCHUA MEXaHH4YeCKOM OHCPIun

24.10.2023

27.10.2023

07.11.2023

19

JlaboparopHas padota «lcciieqoBanue CBSI3U pabOThI CHIIBI C
U3MEHEHUEM MEXaHUYECKOM YHEPTUU Tela Ha IpuMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

10.11.2023

20

21

KonTponbHnas pabora no teme «Knunemaruka. JluHamuka.
3aKOHBI COXPAaHEHHS B MEXAHHUKE)

OCHOBHBIE TIOJI0XKEHUS MOJIEKYISIPHO-KUHETHUECKOW TEOPHH.
Bbpoynosckoe asmxenue. Auddysus

14.11.2023

17.11.2023

22

Xapaktep JBMKEHUS U B3aUMOJCHCTBUS YaCTHUI] BELIECTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPABIX TEI

21.11.2023

23

24

Macca monekyn. KonunuectBo BemectBa. [Tocrosanas
ABoraapo

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana
teMriepatyp Llenbcus

24.11.2023

28.11.2023



25 Uneanbusiii raz B MKT. OcnoBHoe ypaBuenne MKT 01.12.2023
AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHeil KHHETHIEeCKOM

26 SHEPTUU JIBIKEHUS MOJIEKYI. Y paBHeHUE MeHieneeBa- 05.12.2023
Kianeiipona

27 3akoH JlambToHa. ['a30BbIC 3aKOHBI 08.12.2023

28 JlabGopaTtopHast pabota «HcciaenoBaHue 3aBUCUMOCTUA MEKTY 12122023
napaMeTpamMu COCTOSIHUS Pa3peKEHHOTO ra3ay

29 H3omporeccsl B uaeanbHOM ra3e u ux rpaduyeckoe 15.12.2023
npeCTaBICHNE
BuyTpeHHss sHEprus TEpMOAMHAMUYECKON CHCTEMBI U

30 crocoObI €€ n3MeHeHus1. KoJimuecTBo TemioThl ¥ padora. 19.12.2023
BuyTpeHHss SHEprusi 0IHOATOMHOTO UJICAIBHOTO Ta3a

31 Buasl Tenonepenaun 22.12.2023

39 VY aenbHas TEIIOEMKOCTD BeII;IeCTBa. KonuuecTBo TemioTel npu 07.01.2025
Terutonepenade. AnuabaTHBIN MPoIece

33 [TepBblit 3aKOH TEPMOAMHAMUKH U €T0 TPUMEHEHUE K 10.01.2025
U30IpolLieccaM

34 Heob6patumocts nporieccoB B mpupoze. Bropoit 3akon 14.01.2025
TEPMOIUHAMUKHN

35 [Tpunnun geiictusa u KIIJ[ rernnoBoit MmammHbl 17.01.2025

36 uxir Kapro u ero KITJ] 21.01.2025

37 DKonoru4ecke npooIeMbl TETI0OIHEPTETUKH 24.01.2025

38 O6o06matomuii ypok «MonexynsapHas puzuka. OCHOBBI 98.01.2025
TEPMOIMHAMHKIY

39 KoHnTtponbnas padota mo teme «MonekymnspHas Gpu3muka. 31.01.2025
OCHOBBI TEPMOTHHAMHKI)

40 [Tapoo6pazoBanue u koHaeHcaus. Vicnapenue u KuneHue 04.02.2025




AOCOIIIOTHASI U OTHOCUTEJIbHAS BJIAXXHOCTH BO3/TyXa.

41 . 07.02.2025
Hacprmenusiii map
Tsépnoe teno. Kpucrammmueckue u aMmopQHbIe Tena.

42 AHN30TpONUs CBOMCTB KpUCTAIIOB. JKUJIKHE KPUCTAILIIBI. 11.02.2025
CoBpemeHHbIE MaTepUalIbl
[TnaBneHne M KpUCTaUIM3ANUs. Y JelbHAs TEIUIOTA TUIABJICHUSI.

43 P LA 14.02.2025
CyOnumarus

44 VYpaBHeHue TerIoBoro 6amaHca 18.02.2025
DrneKkTpu3anus Tei. DIeKTpuueckui 3apsa. JBa Buaa

45 pusan P pan. lBa i 21.02.2025
SIIEKTPUUYCCKHX 3aPsII0B
[TpoBOTHUKY, TUDICKTPUKHU U MTOJIYIIPOBOJIHUKH. 3aKOH

46 POBOATIHIEL, AHAICKTD YHpOEOA 25.02.2025
COXpaHEHHsI AIIEKTPUUECKOTO 3apsijia
B3aumoneiictBue 3apsnoB. 3akoH Kynona. Toueunsrit

47 ACTICTBHE SapIa Y 11.02.2025
DIIEKTPHUCCKHUI 3apsi/l
Hanpsoxénnocts anektpuyeckoro noiist. [punuun

48 p p JU. LIpHHIL ) 14.02.2025
CYIIEPITO3UIIMH JIEKTPHUCSCKUX TOJIeH. JIMHUN HaPsHKEHHOCTH
Pab6ora cui anekrpocratuyeckoro nods. [Torennuan. PasHocTs

49 P B 18.02.2025
MIOTEHIIMAJIOB
[TpOBOIHUKH ¥ TUDICKTPUKH B DJICKTPOCTATHUECKOM ITOJIE.

50 poBox JHDIICTD P 21.02.2025
JluaaekTprudecKas IpOHHUIIAEMOCTh

51 OnektpoéMkocTs. Konnencatop 25.02.2025
DIEKTPOEMKOCTb IIIOCKOTO KOHICHCATOpa. DHEPTHUs

52 P ACHEATOPA. HEp 28.02.2025
3apsHKEHHOTO KOHJIEHCATopa
JlabopaTtopHas pabota "M3mepeHne dIeKTpOEMKOCTH

53 paTopHaz p P P 04.02.2025
KOHJICHCATOPa
[IpuHIMT NEHCTBHS U MPUMEHEHUE KOHCHCATOPOB,

54 KOIIMPOBAJIBHOIO amnmapara, CTpyWHOro IpuHTEpa. 07.02.2025

DneKTpocTaTHuecKas 3aluTa. 3a3eMJIeHHe 3IeKTPonpruOopoB




DIIEKTPUUYECKHI TOK, YCIOBHS €0 CYIIECTBOBAHMUS.

55 [TocTostHubIM TOK. Cwita Toka. Hanpspkenue. ConpoTHBIICHHE. 11.02.2025
3akon Oma 18 yyacTka enu
[TocnenoBarenpHOE, MapaIICNbHOE, CMELIAHHOE COCTUHEHNE

56 npoBoAHKUKOB. JlaboparopHas paboTa «3ydeHne cMEnIaHHOTO 14.02.2025
COCIMHEHUS PE3UCTOPOB)

57 PaboTta 1 MOLTHOCTB AJIEKTPUYECKOrO TOKa. 3akoH J[>koyis- 18.02.2025
Jlenna
3akon OMa A1 OJTHOM (3aMKHYTOM ) DJIEKTPUYECKOM LIETTH.

58 Kopotkoe 3ambikanue. JlabopaTopHas padora «3mepenue 21.02.2025
O/1C ucTtoyHuka ToKa 1 €ro BHYTPEHHETO COMPOTUBICHUS
DJEeKTpOHHAs POBOJUMOCTD TBEPIBIX METAILJIOB.

59 3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHL. 25.02.2025
CBepXnpoBOAUMOCTD

60 DneKkTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHbIX 98.02.2025
MyYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAsI

61 npoBoauMocTh. CBoicTBa p—N-niepexona. 04.03.2025
[TonynpoBoaHUKOBBIE TPUOOPHI

62 DNEKTPUUECKU TOK B paCTBOPAX M pacIiaBax dJEKTPOJIUTOB. 07.03.2025
DNEKTPOIUTHUECKAs JUCCOLUAIUS. DIEKTPOIIN3

63 DNEeKTpUYECKU TOKv B razax. CaMoCTOATEIbHBINA U 11.03.2025
HECaMOCTOSTENbHBIN pa3psan. Monnus. [1nazma

64 DnekTpuueckue MpruOOpbl U YCTPOMCTBA U UX MPAKTUIECKOE 91.03.2025
npuMeHeHne. [IpaBuiia TEXHUKH 0€301MacHOCTH

65 O06006mmanmuil ypok «IeKTPOIHHAMUKA 18.03.2025

66 KonTponbhas pabota no teme «nekrpoctaruka. [locTosHHbII 91.03.2025

3JIEKTPUYECKNN TOK. TOKHM B pa3iIuM4HBIX CpEIax»




PesepBublit ypok. KonTponbHas pabota 1o reme

67 | " 1 08.04.2025
DJeKTpoANHAMHUKA
68 PesepBHeIit ypok. O6o0marommii ypok o remam 10 xinacca 1 11.04.2025
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acos

Bcero

JaTa nzydyenus

ITocTossHHBIC MarHuThHl U MX B3auMoAeHcTBHE. MarHuTHOE
nosie. BekTop MarHuTHOM MHAYKIUH. JINHUY MarHUTHON
WHIYKIIUU

MaruutHoe noJie MPOBOJHUKA ¢ TOKOM. ONBIT IpcTea.
BzaumopeiicTBre TpOBOJAHUKOB C TOKOM

JlabGopaTtopHast pabota «M3yueHue MarHuTHOTO MOJIsl KaTYIIKU
C TOKOM»

JleiicTBrEe MarHUTHOIO 10JIsL HA IPOBOJIHUK ¢ TOKoM. Cuia
Awmriepa. JlaboparopHast pabota «lccienoBanue neicTBus
MIOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»

JleiicTBrE MarHUTHOTO IOJIS HA ABMIKYILYIOCS 3apSKCHHYIO
yactuiy. Cuna Jlopenua. Pabora cunel Jlopenna
OneKkTpoMarHuTHas MHAYKIMS. [10TOk BeKTOpa MarHuTHOM

uHAyKuuu. J/1C nHayKIun. 3aK0H IEKTPOMarHuTHOM
unaykuun Papanes

JlaGopaTtopHas pabota «MccnenoBanue siBICHUS
BHCKTPOMaFHI/ITHOI\/JI WHIAYKIOUH)

10

NuaykTtuBHOCTD. fBNnenue camounaykuun. 2JC

CaMOMHAYKIHH. SHGPFI/ISI MAarauTHOIO ITOJIA KaTyIIKHU C TOKOM.

DJIEKTPOMArHuTHOE MOJe

Texuudeckue yCTpOﬁCTBa " UX IPUMCHCHHC: ITOCTOSIHHBIC
MAarHuThbl, 3JICKTPOMArHUTBI, 3JICKTPOABUTATCIIb, YCKOPUTCIIA
SJICMCHTAPHBIX YaCTUL], MTHAYKIIUOHHAA I1ICYb

O6o0maromuii ypok «MarautHoe moje. IJIeKTpOMarHuTHAs




VHIYKLIUSDY

11

12

KonTponbhas pabota no teme «MaraHuTHoOE MoJie.
DJNIeKTPOMArHuTHasE UHIYKITUS

CBO6OI[HBI€ MeXaHNYeCKHe KoJieOanus. FapMOHI/ILIeCKI/Ie

Kosie0aHus. YpaBHEHUE TapMOHUYECKUX KOJeOaHUH.
[IpeBparenue sHepruu

13

JlabopaTtopHast pabora «HMccienoBanue 3aBUCUMOCTH MEPUOIA
MaJIbIX KOJIeOaHUi rpy3a Ha HUTH OT JUTUHBI HUTH M MacChl
rpy3a»

14

Konebarenpublit KOHTYp. CBOOOIHBIC 3JICKTPOMArHUTHEIC
Kosie0aHus B UI€aIbHOM KOJIeOaTeIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKIUMH H AJICKTPOMArHUTHBIME KOJICOaHUSIMU

15

16

®opmyna Tomcona. 3aKOH COXpaHEHHS YHEPTUH B HJICATbHOM
K0JIeOATETbHOM KOHTYpE

Hpe,I[CTaBJ'IeHI/Ie 0 3aTyXarumux KOJIeOaHMIX. BBIHY)KIIGHHBIC

MeXaHHYeCKHe KoieOanus. Pe3oHaHc. BLIHy)K,I[CHHBIC
OJICKTPOMArHUTHBIC KoJieOaHMs

17

[Iepemennsiit Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK.
MOoIHOCTh MEPEMEHHOT0 TOKA. AMIUTUTYIHOE U ACHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSHKECHUS

18

19

20

Tpanchopmarop. [IponsBoacTso, nepenava u noTpedaeHue
ANEKTPUYECKON SJHEPTUU

YCTpOﬁCTBO H NPAKTUYICCKOC MPUMCEHCHUC IJICKTPUICCKOT'O
3BOHKA, 'CHEpaTOopa IICPEMCHHOI'0O TOKa, JIMHUM
QJICKTpoIepeaavd

OKOJIOTHYECKUE PUCKHU ITPpU TPOU3BOACTBC DJICKTPOIHCPIUU.
KyﬂLTypa HCIIOJIb30BAHHUA SJICKTPOSIHCPTHUH B MMOBCETHEBHOM
KHN3HHU




MexaHnnueckue BOJIHBI, YCIOBHS pacnipocTpanenus. [lepuos.

21 CKopocThb pacnpocTpaHEeHHs U JUIMHA BOJHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

99 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa.
TemOp 3ByKa

93 DIEKTPOMAarHUTHbIE BOJIHBI, UX CBOMCTBA U cKOpocTsh. [lIkana
JJIEKTPOMAarHUTHBIX BOJIH

24 [TpyHIMIIBI paguOCBA3U U TEIEBUACHUA. Pa3BuTHE CpEenCTB
cBsa3u. Paguornoxanus

25 KonTponpHas padora «KoaebaHus U BOIHBD

26 [TpsimonuHENHOE PacIpOCTPAHEHHUE CBETa B OJHOPOIHOM
cpene. Toueunslii nctouHuk ceera. Jlyu csera

97 OTtpaxeHue cBeTa. 3aKkoHbI OTpakeHus ceta. [loctpoenue
N300paXEHUI B IJIOCKOM 3epKajie

28 IIpenomnenue cera. [lonHOE BHYTpEHHEE OTPaKECHUE.
[IpenenbHbIi yroa NOoJIHOTO BHYTPEHHETO OTPAXKEHUS

29 JlaGopatopHas pabota «/3mepenue mokazaTesns NpeoMICHHs
CTEKJIa»

30 JIunzel. [loctpoenue nzobpaxenuii B muH3e. opmyna ToHKOM
JIMH3bI. Y BEIUUEHUE JINH3bI

31 JlaGopatopHas pabota «lccnenoBanue cBOWCTB N300paKeHUH
B JIMH3aX»

39 Hucnepcus ceera. ClnoxxHbIi coctaB 6eoro csera. Lper.
JlaGopatopHas pabota «HaOnronenue qucnepcun CBETay»

33 Unrepdepennus ceeta. Audpakius ceera. AudpakunonHas
pelérka

34 [Tonepeunocts cBeTOBBIX BOJH. [lonsgpuzanus ceera

35 OnTuyeckue NpudOpsI U YCTPOICTBA U YCIIOBUS UX




0€30MacHOro NPUMEHEHUs

FpaHI/IHBI IIPUMEHUMOCTHU KJ1aCCUYECKOM MEXaHUKH.

36 IToctynatel cienuaibHON TEOPUU OTHOCUTEIBHOCTH

37 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U
COKpAIllEHUE JITTHHBI

38 DHeprusi U UMITYJIbC PEISATUBUCTCKOM YacTulibl. CBsI3b MAacChI C
SHEPTrUeH U UMITYJILCOM. DHEPTHUS MOKOS

39 KoHntponbhas padora «Ontruka. OCHOBBI CIIEIUATILHON TEOPUHU
OTHOCHUTEIILHOCTH»

40 ®oronsl. Dopmyrna [Inanka. DHeprus u UMMyIbC GOTOHA

41 OTkperTre u uccnenoanue Goroddpdexra. Onbiter A. I'.
CroneroBa

42 3akonbl portodddexra. YpaBHeHue DUHIITEHHA s
dotoadpdekra. «KpacHas rpanuna» porodddexra

43 Hasnenune cBera. OnwiTel I1. H. JIebeneBa. Xumudeckoe
JIECTBUE CBETA

44 TexHu4eckue ycTpoucTBa U NPaKTUYECKOE IPUMEHEHUE:!
dboToseMeHT, (OTOIATUYNK, COTHEUHAs OaTapesi, CBETOIUO]

45 Pemenue 3a1ay no Teme « 3J€MEHTHI KBAHTOBOM ONTHKIY

46 Mogens atoma Tomcona. OnbiTel Pezepdopaa o paccesHuio
a-yactuil. [InanerapHas mozaens aTomMa

47 IToctynarer bopa

48 W3nyuenue u nornomenre GOTOHOB MPU NEPEXOJIE aTOMa C
OJIHOTO YPOBHSI SHEPTUU Ha ApYyroi. Buasl ciekTpoB
BomnHoBeIe cBoiicTBa yactull. BosHbl ne bporins.

49 KopnyckynspHo-BosiHOBOM ayann3M. CIIOHTaHHOE U

BBIHYXACHHOC U3TYUCHUC




50

OtkpeiTue paguoakTuBHOCTH. OmbITHI Pe3epdopaa mo
OTIpE/ICNICHUIO COCTAaBa PAIMOAKTUBHOTO U3ITYUCHHUS

o1

52

53

CaoticTBa anbda-, 6era-, ramma-u3nydcHus. Bnusaue
paI[HoaKTI/IBHOCTI/I Ha JKXUBBIC OpFaHI/I3MBI

OTkpbITHE TPOTOHA M HEWTpoHa. M3oTomnbl. Anbha-pacna.
DIIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaz. ["lamma-
U3ITy4yeHue

DHeprus CBA3U HYKJIOHOB B sifipe. SIepHble peakiuu.
SAnepusiii peaktop. [Ipodaembl, mepCrEeKTUBDI, SKOJIOTHYECKHE
ACTEKTHI AIEPHON IHEPTETUKHI

54

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA. MeTo1bl
HAOJII0JIEHUS U pEruCTpaliy 3J1€MEHTapHbIX YacTul. Kpyrislii
cTon «PyHITaMEHTAJIbHBIE B3aUMOIeHCTBUA. ENMHCTBO
(bu3nUecKoil KapTHHBI MUPaY»

55

56

57

Bup 3Bé3aH0r0 HEOa. Co3Be3us, spKue 3BE3/1bl, TUIAHETHI, UX
BuaumMoe asmxenue. ColHeuHas CUCTEMaA

Connue. Conneunast akTuBHOCTh. McTounuk snepruu ConHia
U 3BE3]

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/bI TJIaBHOM
MOCJIEI0BAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS O MPOUCXOKACHUH U 3BOJIOLINU
ComHia u 3BE311

58

Muiteunsiii [Iyte — nama ["anaktuka. [Tomoxenue u 1BUxXeHNE
Connua B Nanaktuke. ['anaktuku. Y€pHble ABIPHI B AApax
raJJakTUK

59

60

Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro B3peiBa.
PenukroBoe n3nyuenue. Meraranaktuka

HCpCH_IGHHLIC HpO6HeMLI ACTPOHOMUHU




KonTponpHas padora «D1eMeHThI aCTPOHOMUHU U

61 1
acTpou3uKm»
Ob6o6maromuit ypok. Poib ¢pusuku n actponomuu B

62 SKOHOMHYECKOM, TEXHOJIOTHUECKOM, COIUATLHON U STHYECKOM 1
cdepax IesITeIbHOCTH YelloBeKa

63 O6o06maromuii ypok. Pois u MecTo pU3NKU U aCTpPOHOMUU B 1
COBPEMEHHOM Hay4HOUW KapTUHE MUpa

64 O6o06matomuii ypok. Pons ¢puzmdeckoit Teopuu B 1
dbopMUpOBaHUU TIPEJICTABICHUN O PU3NUECKON KapTUHE MHUpa
Ob6o06maromuii ypok. Mecto ¢pu3n4eckoil KapTHHBI MHpa B

65 o01IeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 1
MPEJCTABICHUI O IPUPOJE

66 PesepBHblit ypok. MaruutHoe mose. DIeKTpOMarHUTHAS 1
WUHIYKIIHS

67 PeszepBHbIil ypok. OnTuka. OCHOBBI ClIEUANBHON TEOPUU 1
OTHOCHUTEJIBHOCTH

68 Pesepnblit ypok. KBantoBas ¢usnka. D1eMeHThl aCTPOHOMHH U 1
acTpopU3UKHU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






