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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpPEAHETO OOIIero oOpa3oBaHMs
paspaboTaHa Ha OCHOBE IIOJOKEHMM W TpeOOBaHMI K pe3yjbTaTaM OCBOCHHSI OCHOBHOM
oOpazoBatenbHON Tporpammel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydé€Trom
denepanbHOl paboyeil mporpaMMbl BOCHHUTAHHUS M KOHLENIUH MpernojaBaHus y4eOHOTro
npenvera «@u3uka» B 00pa3oBaTeNbHBIX oOpraHm3amusx Poccuiickoit  ®enepanuu,
peaM3yIONUX OCHOBHBIE 00pa30BaTeIbHbIC IPOTPAMMEBI.

Copnepxanue mporpaMMbl 1o (hU3MKE HampaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAYYHOH KapTUHBI Mupa oOydarommuxcs 10—11 kmaccoB nmpu oOydeHUH uX (GHU3MKE Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOrO nMoaxoaa. [IporpamMma o ¢pu3nuke coOOTBETCTBYET
tpeboBanusiM OI'OC COO k miIaHUPyEeMBbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbrataM OOydeHHs, a TaKKe YYUTHIBAET HEOOXOIMMOCTb peanu3alli MEKIIPEeIMETHBIX
CBsA3el (PU3MKU C ECTECTBEHHO-HAYYHBIMU Y4YeOHBIMU TpeaMmeTamu. B Hell ompenensrorcs
OCHOBHBIE 1[eTM U3Yy4YeHUs (U3UKH HAa YPOBHE CPETHEro 00IIero o0pa3oBaHUs, TUIAHUPYEMBbIE
pe3yNbTaThl OCBOGHUS Kypca (HU3UKU: JIMYHOCTHBIC, METalpeJMETHbIe, MpeaMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no (pu3KKe BKITIOYALT:

. TUTAHUPYEMBIE Pe3yJbTaThl OCBOCHHsS Kypca (Qu3uku Ha 06a30BOM ypOBHE, B TOM
YHCJIC PEMETHBIE PE3YyIbTATHI 110 TOJaM 00yUYEHUS;

o coJiep:kaHue yueOHoro npeameta « Pu3uka» Mo rogam o0ydeHHs..

Odu3uka Kak Hayka o HauOoyiee OOIIMX 3aKOHAaX MPHUPOJBI, BHICTyIMass B KayecTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKIJIaJ B CHUCTEMYy 3HaHU 00
okpyxarorem Mmupe. LkompHBI Kypc (UMK — CHCTEMOOOPA3yHOIIUW Al €CTECTBEHHO-
HAYYHBIX y4EOHBIX MPEIMETOB, MOCKOJIBKY (hU3MUECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U
SIBIICHUH, W3ydaeMbIX XHMHEW, Owojorueit, Qusuueckori reorpadueld W acCTPOHOMHUEH.
Hcnonp30BaHWe W aKTHBHOE MPUMCHEHHE (PU3NYCCKUX 3HAHHWKM OINpeaesieT XapakTep |
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTUH B c(epe dHEpPreTuKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA,
MOJTyY€HHUs] HOBBIX MaTE€pPHAaJIOB C 3alaHHBIMU CBOWCTBAMU U JIpyrux. M3yueHue Gpu3uKu BHOCHUT
OCHOBHOI BKJaJ B (hOpMHpOBaHHE €CTECTBEHHO-HAy4YHON KapTHHBI MHpa OOydaroluXxcs, B
dbopMupoBaHre YMEHUI TPUMEHATh HAYYHBIN METO/]I MO3HAHUS NP BHIMOIHEHUH UMH Y4EOHBIX
UCCIIEI0BaHUMN.

B ocHOBY kypca Qu3uku Uisi YPOBHS CpPEIHET0 00IIero oopa3oBaHUS TOJOKEH P
UJeH, KOTOpbIE MOXKHO pacCMaTPUBATh KaK MPUHIIUIIBI €TI0 TOCTPOSHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEN KypC SIBISETCS JJOTUYECKH 3aBEPIUIEHHBIM,
OH COJICP’KUT MaTepHal U3 BCeX pa3esioB GU3NKH, BKIIIOUAET KaK BOINPOCH! KJIACCUUECKOH, TaK U
COBPEMEHHOM (U3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBHM ¢ HEil Marepual Kypca (U3UKU OO0bETUHEH
BOKpYT (u3uueckux Teopuil. Bemyumm B kypce siBisieTcss GOpMUpOBAaHUE MPEACTaBICHUI O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BELUIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE€  peanmzamuss — mpeamoiiaraeT  MCIOJIb30BaHUE
TYMaHUTapPHOTO TOTEHIMaNa (PU3NYECKOW HAyKW, OCMBICIICHUE CBS3M Pa3BUTHS (U3UKH C
pa3BUTHEM OOIIECTBA, a TAKXK€ C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH M JKOJIOTHUECKUMU
npoodyieMaMu.
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Hoes npuxnaouoii nanpasnennocmu. Kypc ¢GHU3UMKM mpeanoyaraeT 3HAKOMCTBO C
MIUPOKUM KPYTOM TEXHHUUYECKUX M TEXHOJOTHMYECKUX TPHIOKEHHH HM3YyYSHHBIX TEOpHH |
3aKOHOB.

Hoes skonozuzayuu peamu3yercss MOCPEACTBOM BBEACHUS 3JIEMEHTOB COJEp KaHUS,
HNOCBALIEHHBIX SKOJIOTMYECKMM IpoOJIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkke 00CYXIeHUs MPo0IIeM palOHAIILHOTO TPUPOJIOIIOIB30BaHUS U
HKOJIOTHUECKOM OE€30MaCHOCTH.

CTepHEBBIMH 3JIEMEHTaMHU Kypca (pU3MKH Ha ypOBHE CpeIHEero oouiero oopa3oBaHUs
ABISAIOTCS (pU3MUEcCKue Teopun ((POpMHPOBAHUE TPEACTABICHUH O CTPYKTYpe IOCTPOCHUS
¢usndeckoil Teopuu, poiu (yHIAMEHTAIBHBIX 3aKOHOB W TPHHIUIOB B COBPEMEHHBIX
NPECTAaBICHUAX O MPUPOZE, TPAHHUIAX NMPUMEHUMOCTH TEOPUH, JJIsl OMUCAHUS €CTECTBEHHO-
HAaYYHbIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeTeIbHOCTHBIM MMOAX0J B Kypce (PU3MKH pean3yercs Hpexae BCero 3a
CU€T OpraHu3alMM SKCIEPUMEHTAIBHON JAeATesbHOCTH oOyuwaromuxcs. Jlins 6a30Boro ypoBHs
Kypca (U3MKH — 3TO MHCIOJb30BAaHME CHUCTEMbl (DPOHTANBHBIX KPaTKOBPEMEHHBIX
HKCIEPUMEHTOB U J1aOOpaTOPHBIX pabOT, KOTOpble B mporpamme mo ¢u3uke oObeAUHEHBI B
OOImMH CIUCOK YYECHHYECKUX MPAKTHUECKUX paboT. Beinenenue B yKa3aHHOM TIepedHe
71a00paTOPHBIX PabOT, MPOBOJUMBIX IS KOHTPOJS M OLEHKH, OCYLIECTBISETCS yYaCTHUKAMHU
00pa3oBaTeNLHOTO MpoIecca UCXO0I U3 0COOEHHOCTEH TUTAHUPOBAHMS W OCHAIICHUSI KaOWHETa
¢usuku. Ilpu sTOM oObOecnednBaeTcsl OBJIAJCHHE OOYYAOIUMHCS YMEHUSMH IPOBOJUTH
KOCBEHHbIE H3MEpPEHUs, HCCIEIOBaHMUsA 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IOCTAHOBKY
OIIBITOB IO MPOBEPKE NPEAJIOKEHHBIX THIIOTES.

Bonblioe BHMMaHue yneNseTCsl pPEIIEHUI0 pacuéTHBIX M KauyeCTBEHHBIX 3anad. llpum
3TOM Ui Pacuy€THBIX 3aJad NMPUOPUTETOM SBIAIOTCS 3a/a4d C SBHO 33aJaHHON (hu3ndecKoi
MO/IEJIBIO, TTO3BOJISIOIINE MPUMEHATh M3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO
paszmena Kypca, TaKk M WMHTETpUPYS 3HAHUSA M3 pasHBIX pas3nenoB. [is KauecTBEHHBIX 33134
NPUOPUTETOM SIBIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TPOTEKaHWs (U3WYECKUX SIBICHUA U
MIPOIIECCOB B OKPY’KAIOIICH >KU3HHU, TpeOyromue BhIOOpa (PU3MUECKOW MOJICIH JJIsi CUTyalluu
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TtpeboBanusmu DPI'OC COO k MarepuasbHO-TEXHUYECKOMY
o0ecrnieyeHnI0 y4yeOHOro mporecca 0a3oBbI ypOBEHb Kypca (PU3MKM Ha YpOBHE CpPEIHETrO
o0miero o0pa3oBaHUs JOJDKEH M3y4yaTbCs B YCIOBUSIX MPEIMETHOr0 KaOMHETa (U3UKU WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYyYHOTo IHKIiIa. B kabunere
¢u3uKd JOMHKHO OBITh HeoOxoaumoe JabopaTopHoe O0O0OpYIOBaHHUE MJIS BBITTOJHEHUS
yKa3aHHBIX B IPOTpaMMe 0 (U3NKE YICHUIECKHX MPAKTHUECKUX PaOOT M JEMOHCTPAIIHOHHOE
obopyioBaHueE.

JleMoHCTpallMoHHOe 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPHHLUIIOM
MUHHMMaJIbHON JOCTATOYHOCTH M O0OECIEeYMBAET IOCTAHOBKY IEPEUUCIIEHHBIX B IPOrpaMMe Io
(bu3uKe KIIOUEBBIX JEMOHCTPALUil Ui HCCIIEAOBAHHUS M3Y4YaeMBIX SIBIEHUH M MPOLECCOB,
HMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JIaGopatopHoe 000pyI0BaHUE I YYCHUUYECKHX MPAKTHUECKUX paboT GopMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B PAacy€ére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOPHOrO 0OOPYIAOBAHUS JIOJKHBI OBIThH
IIOCTPOEHBI Ha KOMIUIEKCHOM HMCIIOJIb30BAaHUM AHAIOTOBBIX M LM(POBBIX NMPUOOPOB, a TaKxkKe
KOMIIbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIETSIMH U3y4€HUS PU3HKH B 0011eM 00pa30BaHUM SBIISIOTCS:
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J (dbopMHpOBaHHE MHTEpeca U CTPEMJIEHUS OOY4YaIOUIMXCS K HAyYHOMY HM3YUEHUIO
IPUPOBI, Pa3BUTHE UX MHTEIUIEKTYyaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

J pa3sBUTHE IPEICTABICHUA O HAy4YHOM METOJ€ TO3HaHUS M (OpPMHUpOBaHUE
HCCIIEI0BATENILCKOTO OTHOIEHHS K OKPYKAIOLUM SIBIICHUSM;

J (dopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa HM3Y4YeHHsS OCHOB
CTPOCHUS MaTepHU U PyHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;

J (dopMHpoBaHHE YMEHHUH OOBACHATH SIBICHUS C MCIOJB30BAaHHEM (PU3MUECKUX
3HAHUI U HAYYHBIX JI0KA3aTEJIbCTB;

J dopMHpoBaHUE TMPEACTABICHUH O poiau (GU3MKKA JUIs  Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HaYK, TEXHHUKH U TEXHOJIOTHA.

JIoCTIKEHHE 3TUX Iesiell 00ecreunBaeTcs pPelIeHneM CIeIyoImuX 3a7ad B mpolecce
n3y4yeHus Kypca GU3UKU Ha YPOBHE CPEAHETo o0IIero 0opa3oBaHus:

J npuoOpeTeHre CUCTeMbl 3HAaHMM 00 OO0IMX (HU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX, BKIIFOYAs] MEXaHUKY, MOJICKYJISIPHYIO (PU3HKY, dJIEKTPOANHAMHUKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHTBI aCTPOPU3UKH;

. dbopmMHupoBaHHE YMEHHMH NPUMEHITH TEOPETUUECKHUE 3HAHMUA IS OOBSICHEHHS
(du3nvecKux SBICHUA B MPHUPOJEC W U NPUHATHS MPAKTHYECKUX PEHICHUH B TOBCEIHEBHOM
KU3HHU;

J OCBOCHHE CIIOCOOOB PELICHMS PA3MUYHBIX 3a/1a4 C SIBHO 3a/JIaHHON (PH3UUECKOH
MOJIEJIBIO, 3aJad, IOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3/1aHue (U3NYECKON Mojeny,
aJIeKBaTHOM yCJIOBHUSAM 3a/1a4H;

o MOHMMaHHue (PU3UIECKUX OCHOB W MPHHIUIIOB JACUCTBUS TEXHUYECKUX yCTPOHCTB
Y TEXHOJIOTMYECKUX MPOLIECCOB, X BIMAHUS HAa OKPY’KAIOLIYIO CpEay;

. OBIIQJICHUE METOJAaMH CaMOCTOSITETIbHOTO TUIAHHUPOBAHUS W TPOBEICHHUS
(Gu3MYecKuX SKCIEPUMEHTOB, aHajdu3a M HHTepuperanuuu UHGOpMALUU, OIpeaesICHHs
JIOCTOBEPHOCTH IOJYYEHHOTO pe3yJIbTarTa;

D CO3/IaHWe YCJIOBHUH JUIA pa3BUTHUS yMEHUH MPOEKTHO-MCCIIEI0BATEIbCKOH,
TBOPYECKOH J1€ATETbHOCTH.

Ha u3yuenue ¢usuku (0a30BbIii ypOBeHb) Ha ypOBHE CpeiHero olmiero oopa3zoBaHus
orBoguTcs 136 gacos: B 10 kmacce — 68 yacoB (2 yaca B Heneno), B 11 kmacce — 68 gacoB (2
yaca B HEJICIIO).

[Ipemmaraemserii B mporpamMmme 1o (DU3HMKE MEpEeYeHb JTAOOPATOPHBIX M MPAKTHYECKUX
paboT sBJISIETCS pEKOMEHIOBAaHHBIM, YUUTEIb JIEIaeT BHIOOP MpOBeNeHUs J1a00paTOPHBIX padoT
Y OIIBITOB € YYETOM MHIMBHLYyaJIbHBIX OCOOEHHOCTEH 00yUYarOmIMXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®dusuka — Hayka o npupoze. Haydynble MeTonbl MO3HAaHUA OKpysKarowero mupa. Poib
HKCIEPUMEHTA U TEOPHH B IPOIIECcCe MO3HAHUS IPUPO/Ibl. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue (Hpu3ndecKux siBIeHui u nporeccoB. Hayunslie runoressl. dusndeckue
3aKOHBI ¥ TEOPHUH. | paHUIIBI MPUMEHUMOCTH (HPU3UYECKHUX 3aKOHOB. [IpHHIINIT COOTBETCTBHSL.

Pome u mecTto ¢u3uku B (OPMHPOBAHWU COBPEMEHHOW HAy4YHOH KapTHHBI MHpa, B
IIPaKTUYECKON JEATEIBHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie ¥ UGPOBBIC U3MEPHUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBHKeHHE. OTHOCHUTENBHOCTh MEXaHMYeCcKoro nBrxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpelHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE
MaTepualbHOM TOYKH, UX MPOEKIMH HAa OCU CUCTEeMbI KoopauHAT. CI0KE€HHE NMEPEMEICHU 1
CJI0’KEHHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE MpsMONIMHENHOE ABIKeHue. [ paduku 3aBUCHUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILECHUS MAaTEPUAIbHON TOUKHA OT BPEMEHHU.

CBobOogHOe nazieHne. Y CKoOpeHne CBOOOTHOTO MaICHUSI.

KpuBonuneriHoe nBuxeHue. J[BUKEHHE MaTEPUAIBbHOW TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJIO CKOPOCTBIO. YIJIOBAasi CKOPOCTb, JUHEHHas CKopocTh. llepmon m
yactoTa oOpauienus. LlenTpocTpeMuTenbHOe YCKOPEHHE.

TexHuueckue yCTpoWcTBa M IPAKTHUYECKOE NPUMEHEHUE: CHOUAOMETP, JIBH)KECHHE
CHaps/0B, LICMIHbIE U PEMEHHBIE NTepeJadH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETa, MIUTFOCTPALUs KHHEMAaTUYECKUX XapAaKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Habutoienue 1BrxeHus Teia, OpoLIeHHOro M0/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHus cBOOOJHOIO MaJACHHUS.

Hamnpanenne ckopocTH Npy ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol

N3yueHne HepaBHOMEPHOTO IBM>KEHHUS C LIEJIbIO ONPEAEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS  MEXAY  MyTAMH, IPOWIEHHBIMH  TEJIOM 32
IIOCJIEZI0BATEIbHBIE PABHBIE IIPOMEXKYTKHM BpPEMEHU IpU PAaBHOYCKOPEHHOM JBM)KEHUU C
HA4YaJIbHOM CKOPOCTBIO, PABHOM HYIJIIO.

N3yueHne nBrKeHNs MApUKa B BI3KOU KUJKOCTH.
N3yuenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuka

[Ipunmun otHocutenbHOCTH ['anmunes. IlepBwiii 3akoH HeroTona. MHepuuanbHbie
CUCTEMBI OTCUETA.
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Macca tena. Cuna. Ilpunmun cynepnosunuu cwi. Brtopoit 3akon Hbrorona st
MaTteprabHON TOUKHU. TpeTuit 3akoH Hpl0TOHA [171 MaTepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckonbkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cuuna TpeHMs CKOJIbKEHUs U cuiia TpeHus nokos. Koadduuuent tpenus. Cuiia conpoTuBieHus
IIPYU JBUKEHUHM TEJa B )KUAKOCTU WM rase.

[TocTynaTtenbHOE U BpaIIaTeIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CWIBI OTHOCUTEJIBHO OcHM BpauieHus. [linedo cuibl. YcnoBus paBHOBeCHs
TBEPAOIO Tea.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: MNOAIUMITHUKH, JBHKCHHE
HCKYCCTBCHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHHEe MHEPLIUN.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIINX TE.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(QOpMaIiiH.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOJIbEME U MTAJCHUH.

CpaBHEeHHE CHII TPEHUS TIOKOSI, KAYCHHSI U CKOJIbKEHUS.

VYcnoBus paBHOBeCHs TBEPAOTO Tesla. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamophulie pabomul

N3yuenune nBmxeHus: OpycKka Mo HaKJIIOHHOM IIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U PE3UHOBOM
oOpasiie, OT ux AeGopMaIim.

HccnenoBanue ycinoBuil paBHOBECHS TBEPJOTO TEJIA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3axonbl cOXpaneHUs 8 MexXaHuKe

Hmnynbc MaTepuanbHOM TOUKHU (Tesa), CUCTEMbl MaTEpUANIbHBIX TOYEK. MIMITyJIbC CHIIBI
Y U3MEHEHHUE UMITYJIbCA TENA. 3AKOH COXPAHEHUs UMITyJIbca. PEakTUBHOE IBUKCHHUE.

Pa6ota cuibl. MOLITHOCTH CHJTBI.

Kunernueckasi sHeprusi MarepuanbHOi Touku. Teopema 00 M3MEHEHHM KUHETHYECKON
SHEPIUH.

[lorennmanbHass oSHeprus. lloTeHnManbHas SHEPrUsl YNOPYro JaedOpPMHPOBAHHON
npyxuHbl. [loTeHnmanbHas sHeprus Tenaa BOJINU3U MOBEPXHOCTU 3€MITH.

[ToreHnuanbHble M HENOTEHIMANbHbIE CUIIbl. CBsI3b PabOThl HENMOTEHLUAIBHBIX CHII C
W3MEHEHUEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKON DHEPIHH.

VYopyrue u Heynpyrue CTOIKHOBEHHMS.

TexHuueckue yCTpoMuCTBa U IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONED, NPy KUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

Ilepexon nmoTeHMATBbHON SHEPTUU B KUHETUYECKYIO U 00OPATHO.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul
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N3yuenue aOCOMIOTHO HEYNPYroro yjapa C MOMOIIbIO ABYX OJMHAKOBBIX HUTSIHBIX
MAaSsITHUKOB.

UccnenoBanue cBsi3u pabOTHI CHUJIBI C U3MEHEHHMEM MEXaHWYECKOW SHEPTHH Tella Ha
IIPUMEPE PACTKEHUS PE3UHOBOTO JKIyTa.

Paszpnen 3. MosexkyasipHasi GU3MKa 1 TEPMOAUHAMMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHbBIE  TIOJIOKEHUS MOJIEKYJISIPHO-KMHETHMUECKOM TEOPUM M HX  OIBITHOE
ob0ocHoBanue. bpoyHoBckoe nBuxenue. Juddysus. Xapaktep ABIKEHHS M B3aUMOACHUCTBUS
YacTHI] BeliecTBa. MOAETN CTPOCHHUS ra30B, JKUAKOCTEH U TBEPIBIX TNl U OOBSICHEHHE CBOIMCTB
BEIIIECTBA HAa OCHOBE 3THX Mojened. Macca u pasmepbl MoJeKyJs. KoiauyecTBo BellecTBa.
[TocrossuHast ABorajipo.

TennoBoe paBHOBecue. Temneparypa u e€ uzamepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETHYECKOU TEOPUH
uaeanbHOr0 rasa. AOCONIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYECKOH »Hepruu
TEIUIOBOrO JBWKeHUs uvacTul ras3a. lllkana temneparyp KenbBuna. ['a3oBble 3aKOHBI.
VpaBuenne MengeneeBa—Knaneitpona. 3akon Jlanerona. M3omponeccsl B Ha€aqbHOM rasze ¢
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpencTaBieHre U30IPOLIECCOB: U30TEPMa,
n30x0pa, u3o00apa.

TexHuyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIONIME IUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu MOJIEKYI
OpPraHMYECKUX COCIUHEHUH.

OmnbIThl 10 AU Y3UH KUAKOCTEH U ra30B.

Monens OpOyHOBCKOTO JTBUKCHHSI.

Mogenp onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBHUS.

Mopenb, HUTFOCTPUPYIOLIAs IPUPOLY IABJICHUS ra3a Ha CTEHKHU COCYJa.

OnBITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UI€ATIBHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

OmnpeneneHue Macchl BO3/yXa B KIACCHOM KOMHATe Ha OCHOBE M3MEpeHHMH 00b&éMa
KOMHATBhI, 1aBJICHUS U TEMIIEpAaTypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOI0 Trasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuyeckasi cucreMa. BHyTpeHHsS 3HEpTrus TEPMOAMHAMUYECKON CUCTEMBI U
croco6Obl e€ n3meHenus. KonuuectBo TemioTsl U pabora. BHyTpeHHss sHEprusi 0lHOATOMHOTO
uJeanbHOro rasa. Bupl Teronepenayn: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUYeHUE. Y enbHas
TEII0EMKOCTh BelecTBa. KoauuecTBo TEIIOTHI ITPHU TEILIONEpeaaye.

[Tonatue 06 agmabatHoM mpouecce. llepBblii 3akoH TepMoauHamukH. [IpumeHenue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K H3ompoueccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoauHaMuku. HeoOpaTuMoCTh MpoIeccoB B IPUPO/IE.

TennoBele Mammuubl. IlpuHnunel nedcTBUs TemIoBbIX MamuH. IIpeobpazoBanus
SHEPruM B TEIUIOBBIX MamnHax. Koa@puimeHt noae3Horo AeiCTBUS TEIIOBOM MaluHbL. Llukn
KapHo 1 ero ko3 puIeHT noyie3Horo AecTBrs. IKOJOTHUECKHE MPOOIEMbl TEINIO3HEPT€TUKH.

TexHuueckue ycTpoWCTBA M NPAKTUYECKOE INPHUMEHEHHE: [BUraTelb BHYTPEHHErO
Cropanusi, ObITOBOI XOJOIUIBHHUK, KOHTUITUOHED.



Jlemoncmpayuu

N3meHeHne BHYTpEHHEH YHEPTHH Tela MPU COBEPIICHUU PabOTHI: BBUICT MPOOKH U3
OyTBUIKMA TIOJl JICWCTBHEM C)KAaTOTO BO3JyXa, HarpeBaHue 3(dupa B JATYHHOU TpyOke MyTEM
TpeHus (BUICOIEMOHCTpAITH).

W3meHneHnue BHyTpeHHEH 3Hepruu (TeMrepaTyphl) Tela Ipu Terionepeaaye.

OmnbIT 0 agrabaTHOMY PACIIUPEHUIO BO3IyXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Mopnenun mnapoBod TypOWHBI, MABUraTedsi BHYTPEHHEIO CrOpaHUs, PEaKTHUBHOTO
JIBUTATETIS.

Yuenuueckuii s3xcnepumenm, 1ab6opamopmwlie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuwyecmea. Dazoswvie nepexoovl

[TapooOpa3zoBanue u KoHmeHcanus. Mcnapenwme wu kumeHue. AOCOIIOTHAI |
OTHOCHUTEIIbHAs BIAKHOCTh BO3yXa. HachlmeHHbli nap. YaenpHas TemioTra napooOpa3oBaHHUsL.
3aBUCHUMOCTh TEMIIEPATyPhl KUIICHUS OT JaBJICHHUS.

Tépmoe Ttemo. Kpucrammmueckue u amopdHble Tena. AHHM30TPOIHUS CBOWCTB
kpuctayioB. JXXuakue kpuctamisl. CoBpeMeHHbIE MaTepuaibl. [lnaBneHne U KpUCTaUIA3aIus.
VYnenbHas TerioTa masieHus. CyonmuMarius.

VYpaBHeHuUE TEIJIOBOrO OaaHca.

TexHuYecKkue ycTpoWcTBa M MPAKTHYECKOE NMPUMEHEHWE: TUTPOMETP U IICHXPOMETD,
KaJIOpUMETpP, TEXHOJOTMU IOJIyYeHHS COBPEMEHHBIX MaTepuaioB, B TOM  4HCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MAPOB.

Kurnenve npu MOHMKEHHOM JIaBIICHUH.

CriocoObI U3MEPEHUS BIAYKHOCTH.

HaGrotenne HarpeBaHus | IDIABJICHUS KPUCTALTMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTAJLIIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol

N3mepenue oTHOCUTEIHHON BIAXKHOCTH BO3/1yXa.

Pa3zpnen 4. DiiekTpoanHaMuKa

Tema 1. dnexkmpocmamuka

OnexTpuzanus Tela. OJIEKTpUUEeCKU 3apsn. JlBa BHAAa DIIEKTPUYECKUX 3apsiioB.
[IpoBOAHUKY, TUATIEKTPUKH U MTOTYTPOBOAHUKU. 3aKOH COXPAHEHHS SJIEKTPUUECKOTO 3apsijia.

BzaumopeiictBue 3apsinoB. 3akoH Kynona. TodeuHblil 3ieKkTpUyYecKUM  3apsia.
Onektpuyeckoe tmone. Hanpspk€HHOCTH anekTpuyeckoro mnodsa. [IpuHuun cynepno3uiuu
ANEKTpUYECKUX MoJiel. JInHuN HanpsyKEHHOCTHU 3JIEKTPHUUECKOTO MOJIS.

PaGora cun osnektpoctaruyeckoro monsa. [loteHmman. Pa3HOCTh MOTEHIIMATIOB.
[IpoBOIHUKY U IUAJIEKTPUKH B SJIEKTPOCTATUUECKOM ToJie. J{M3neKTpuyeckasi IpOHUIAEMOCTb.

DnektpoéMkocTh. KonaeHncaTop. DIeKTpoEMKOCTh MJIOCKOTO KOHAEHCAaTopa. DHEprus
3apsKEHHOT0 KOH/IEHCATOopa.

TexHuueckue yCcTpoucTBa M MPAKTUYECKOE MPUMEHEHHUE: JIEKTPOCKOII, JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE DJIEKTPONpUOOpPOB, KOHJEHCATOP, KOMHMPOBAJIbHBII
arrapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpoHCTBO M MPUHLIUIT ACHCTBHSI SJIEKTPOMETPA.
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B3anmopeiicTBre HaANEKTPU30BAHHBIX TEI.

DNEeKTPUYECKOE T0JIE 3apSKEHHBIX TEJl.

[IpoBOAHHKH B AIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3alluTa.

JIMDIEKTPUKY B DJIEKTPOCTATHUYECKOM TOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCaTopa OT IUIOIIAJX IUJIACTHH,
PACCTOSIHUSL MEXAY HUMH U JTUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCATOopa.

Yuenuueckuii s3xcnepumenm, 1ab6opamopmwlie pabomul

N3mepenue 31eKTpoEMKOCTH KOHJAEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuueckuii mok. Toxu ¢ paznuunplx cpedax

DJIEKTPUYECKUI TOK. YCJIOBHUSl CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKa. MCTOYHMKHM
toka. Cuiia Toka. [locTOsSIHHBIN TOK.

Hanpsixenue. 3akon Oma a1 yyacTka Lenu.

DneKTpUUYECKOe COIIPOTHUBJIICHUE. VY nensHoe CONPOTUBJICHUE BEILIECTBA.
[TocnenoBarenvHOE, MapasuiesibHOE, CMEIIAHHOE COSAMHEHUE TIPOBOJHUKOB.

PaGora snexrpuueckoro toka. 3akoH Jlxoyns—JleHna. MOIIHOCT 3JIEKTPUIECKOTO
TOKa.

DNeKTpOABMKYIIasi CUJIa U BHYTPEHHEE COIPOTUBJICHHE MCTOYHMKA TOKa. 3akoH Oma
JUISL TIOJTHOM (3aMKHYTOM ) 3JiekTprudeckoi renu. KopoTkoe 3ambikaHue.

DNeKTpOHHAs MPOBOJMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METaJUIOB OT Temneparypsl. CBEpXIIPOBOAUMOCTb.

DneKkTpuyecKuil TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX MTYYKOB.

[MonmynpoBonuuku. COOCTBEHHAass W TpPUMECHAass MPOBOAUMOCTH IOJYIPOBOIHHUKOB.
CoiictBa p—n-nepexona. [lonynpoBogHUKOBEIE TPUOOPHI.

DneKTpuyecKuii TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JIUCCOIHAITUS. DIEKTPOIIN3.

DJIeKTpuYecKuil TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSTENBbHBIA pa3ps.
Monnus. [lnazma.

Texnuyeckue ycTpoilcTBa W NPAKTUYECKOE MPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIE MPHUOOPHI, SJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBICHHS, BaKyyMHBIA OHOJ, TEPMHUCTOPBHI U (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa M HAPSKSHHMSL.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHIPUUECKUX HPOBOJHUKOB OT JJIMHBL, IUIOLIAIN
MOTIEPEYHOr0 CEUEHHUs U MaTepuaia.

CMmelnaHHOe COeIMHEHUE POBOJHUKOB.

[IpsiMmoe u3MepeHue 3neKTpoaABMKYyIEel cuiibl. KopoTkoe 3aMbIkaHHE TalbBAHUYECKOTO
3JIEeMEHTa U OLIEHKAa BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUS METAJIJIOB OT TEMIIEPATYpHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa 1 IpOBOAMMOCTb BO3IyXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol

N3ydeHne cMEIaHHOTO COeTMHEHHSI PE3UCTOPOB.
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W3mepenue 2I€KTpOABMKYIIEH CUIbl HMCTOYHMKA TOKAa U €r0  BHYTPEHHEIO
COINPOTUBJICHUS.

Hab6monenue snexrponusa.

MesknpeamMeTHble CBSI3U

Nzyuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCyLIECTBISETCA C YYETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBS3€H € KypcamMH MaTeMaTHKW, OWOJOTHH, XUMHH,
reorpaduy U TEXHOJIOTHH.

Meosicnpeomemnvle nousmus, CBSI3aHHbIE C U3YUYEHUEM METOJIOB HAYYHOI'O IO3HAHMS:
SBJICHUE, HAay4HbIM (akt, rumores3a, (u3ndeckas BEIMYMHA, 3aKOH, TEOpus, HAONIIOJIECHHE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: peuieHHMEe CUCTEMbl YpaBHEHHH, juHeWHas ¢yHKOuUs, mnapadoia,
runep6oia, ux rpaduKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M HX IMPOCKIUU HA OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexaHmdeckoe MABW)KEHHE B OKUBOM mpupone, auddysus, ocmoc,
TEIUIOOOMEH  JKMBBIX  OpPraHM3MOB  (BUABI  TEIJIONEpPENayd, TEIUIOBOE pPaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumus: JUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJSIpHAsg Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEW W Ta3o0B,
AIIEKTPUYECKHE CBOMCTBA METAJIIIOB, AJIEKTPOJIMTUUECKAs TMCCOLMALINs, TaJbBaHUKA.

l'eocpaghus: BIaXXKHOCTH BO3/lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: nmpeoOpa3zoBaHe IBIKEHUI C HCIIOIB30BAHUEM MEXaHU3MOB, YUET TPCHHUS
B TEXHHKE, MOAIIUMHUKYU, HCIOIH30BAHHE 3aKOHA COXPAHEHHsI MMITyJIbca B TEXHHKE (pakeTa,
BOJAOMET W JPYrue), JBUTATENhb BHYTPEHHETO CrOpaHus, mapoBas TypOWHA, OBITOBOW
XOJIOAWJIbHUK, KOHJAUIIMOHEP, TEXHOJIOTUU MOJYyUYEeHHUs] COBPEMEHHBIX MAaTepUaJIOB, B TOM YHCIIE
HAaHOMATEepHaJlOB, M  HAHOTEXHOJIOTMM,  JJIEKTpOCTaTUYecKas  3allluTa,  3a3eMJICHHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPHUHTEp, DJIEKTPOHArpeBaTeibHble MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Pa3pnen 4. DiiekTpoanHaMuKa

Tema 3. Maznumnoe none. IneKmpomazHUMHAA UHOYKYUA

[TocrossHHbIE MarHUThHl. B3auMoAENCTBHE MOCTOSIHHBIX MArHUTOB. MarHuTHOE MOJIE.
Bexrop marautHON MHIyKUMK. [IprHINN Cyneprno3niuy MarHUTHBIX NOJIeH. JIMHUM MarHuTHON
nHAyKuuy. KapTuHa TMHUN MarHUTHOW WHYKIIUH I10JIS1 HIOCTOSIHHBIX MArHUTOB.

MarsuTHO€E 1noJje NpoBOJHUKA C TOKOM. KapTuHa JTWHUNA MHIYKIMH MArHUTHOIO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHHKA, KATYIIKA C TOKOM.
OmnsIT Opcrena. BzanmoaeiicTBue MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, €€ Moaynb M HamnpasieHUE. J[BU)KEHUE 3apsHKEHHOM 4YacTHULIb B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenua.

SIBneHue DJIEKTPOMarHUTHOM WHAyKIMH. [lOTOK BeKTOpa MarHWUTHOW WHIYKIUU.
DJIEKTPOABMIKYIIAsE CUJIa UHAYKIUMU. 3aKOH JIEKTPOMArHUTHON MHAyKIMK Papajes.

Buxpeoe snextpuyeckoe mose. DNEKTPOJABHKYLIAs CUJa MHIYKUWUA B IIPOBOJHHUKE,
JIBUKYIIEMCS IOCTYIATEIbHO B OJTHOPOJJHOM MarHMTHOM IIOJI€.
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IIpaBuio JleHua.

NHayKTUBHOCTD. SIBIEHHE CAaMOMHIYKLIMU. DIEKTPOABHKYILAs CUJIa CAMOMH Ty KIIUH.

DHeprus MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHudyeckue ycTpoWcTBa M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOIBUraTEIlb, YCKOPUTEIIHN 3JIEMEHTAPHBIX YaCTULl, MHAYKLINOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJI0HEHUE 3JIEKTPOHHOTO ITy4Ka MarHUTHBIM I10JIEM.

JIMHUM MHAYKIUY MarHUTHOTO TOJIS.

B3anmopeincTere 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHue EKTPOMArHUTHOM NHIYKIIVH.

IIpaBuio JleHna.

3aBUCUMOCTb  JJIEKTPOABIDKYIIEH CHJIBI HMHAYKIMH OT CKOPOCTHM H3MEHEHHS
MarHMTHOI'O MOTOKA.

SIBneHune caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3y4eHre MarHUTHOTO NOJISL KaTYIIKH ¢ TOKOM.

HccnenoBanue NeNCTBUSA OCTOSIHHOIO MarHATa Ha paMKy C TOKOM.

HccnenoBanue sBIICHUS 2JIEKTPOMATHUTHON MHAYKIIHH.

Pa3pnen 5. KosieGannst u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUMHbIE KO1EOAHUS

KonebarenbHas cuctema. CBoOoJHBIE MexaHMueckue Kosiebanus. ['apmonuueckue
koneOanus. Ilepuon, uactora, amrmumryaa U ¢aza konedaHuid. [Ipy>KUHHBIH MasTHUK.
MareMaTuuecknii MasTHHK. YpaBHCHHE TapMOHHMUYECKHX KojeOanwil. [IpeBpamienue sHeprum
[IPU TAPMOHUYECKHUX KOJICOaHUSX.

Konebartenbubiit koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJIEOaHUS B HJICATHHOM
KOJeOaTeIbHOM KOHType. AHAJOTHS MEXAY MEXaHHYECKUMH U 3JICKTPOMarHUTHBIMH
kosiebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HICATBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBnenre o0 3aryxammuUx KoieOaHUsSX. BbIHYXIE€HHbIE MEXaHHUYECKHE
koseOanus. Pezonanc. BoiHyXI€HHbIE 3JIEKTPOMAarHUTHbBIE KOJIEOAHUS.

[Tepemennsbiii Tok. CHHYCOUIaTbHBINA IEPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUIUTYHOE U JEHCTBYIOIEE 3HAUEHNUE CUJIbI TOKA U HAIIPSKCHUSI.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NoTpedIeHUE IEKTPUUECKON IHEPTUU.
OKOJIOTMYECKHE PpHUCKH IIpU NPOU3BOACTBE 3JEKTpodHepruu. KynbTypa HCIIOIB30BaHUS
AJIEKTPO3HEPIUU B IIOBCEHEBHOM JKU3HMU.

TexHuueckue yCTpOMCTBAa M IPAKTHUYECKOE IPUMEHEHHE: DJJIEKTPUYECKUN 3BOHOK,
reHepaTop NepeMEHHOro TOKa, IMHUU JIEKTpoIepe1ay.

Jlemoncmpayuu

UccnenoBanme  mapaMeTpoB  KOJeOATeNIbHOW  CHUCTEMBbI  (MPYXKUHHBIA WM
MaTeMaTHYECKUN MasiTHUK).

Habmoienue 3aTyxaronmx KoiaeOaHui.
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HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

HaGmronenue pesonanca.

CBoOOAHBIC AEKTPOMATHUTHBIE KOJICOAHMUS.

OcmworpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa UM HAaNpsDKEHUS OT BpEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHHH.

Pe3onanc mpu nociaenoBaTeNbHOM COSIMHEHUU PE3UCTOPA, KATYIIKU HHyKTUBHOCTU U
KOHJIEHCATOopA.

Mozenb TMHUY 3IEKTPOIIEPEIAUH.

Yuenuueckuii s3xcnepumenm, 1ab6opamopmwlie pabomul

HccnenoBanne 3aBUCUMOCTH NEpHOAAa MalbIX KoyieOaHMM Ipy3a Ha HUTHU OT JUJTMHBI
HUTHU U Macchl rpy3a.

HccnenoBanne nepeMeHHOro TOKAa B IENM M3 IMOCIEAOBATEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIKU U Pe3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAazHuUnHble 60JIHbL

Mexanuueckue  BOJHBL,  ycioBMs — pacnpoctpaHeHus.  Ilepuon.  Ckopoctb
pacripocTpaHeHus M JUiiHa BOJIHBL [lomepedHsle M IpojosibHbIe BOJHBI. MHTepdepeHIys u
TU(paKIus MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. I poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNeKTpOMarHUTHbIE BOJHBI. Y CIOBUS M3yYEHUS JIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHtauus BektopoB E, B, V B asnekTpomarnutHoi BoJjiHe. CBOWMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XXeHHe, MpeJoMIieHue, moispusanus, audpakuus, uHTepdepenius. CKOpoCTb
AIIEKTPOMArHUTHBIX BOJIH.

[Ixana 371€KTpOMarHUTHBIX BOJIH. [I[puMeHEHNE 3EKTPOMAarHuTHBEIX BOJIH B TEXHUKE U
ObITYy.

[IpuHIUIIBI paguoOCBA3U U TelIeBUACHM. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPeJIbl.

TexHuyeckue ycTpoiicTBa U MPaKTUUYECKOE IPUMEHEHHE: MYy3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasl JIMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pPajuoONpUEMHUK, TEJIEBHU30p,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTPaHEHHUE MONEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmomieecs: Teno Kak HCTOYHUK 3BYKA.

Habmtonenue oTpaxeHus ¥ MPeToMIICHNS MEXaHHUECKUX BOJIH.

Habmronenne natepdepeHnnu u audpakmyn MEXaHHIeCKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIAOW M YacTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB SIEKTPOMAarHUTHBIX BOJIH: OTpPa)K€HHE, MpPEIOMIICHUE,
noJsipu3anus, Tudpakuus, MHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmonnHENHOE pPacHpOCTPAHEHUE CBETAa B OJHOPOIAHOM
cpene. JIyd cBeta. ToueuHbI HICTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHbI OTpakeHus ceTa. IlocTpoeHue n300pa’keHUi B IIIOCKOM
3epKaje.
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[Ipenomiienne cBeTa. 3aKOHBI MPEIIOMIICHUS CBeTa. AOCONIOTHBIA TOKa3aTellb
npenomienus. [lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucnepcus cBera. CroxxkHbIN cocTaB O6enoro ceera. L[Ber.

Cobuparoniyie u paccewBaronive JUH3bl. ToHkas yuH3a. POKYCHOE PpACCTOSHHUE U
ONTHYECKasl Cuiia TOHKON NUH3bL. [locTpoeHne n3o0paxeHuii B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. @opMyJiia TOHKOU JIMH3BIL. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenenbr TPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas onrtuka. Wurepdepeniust cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS
HAOJIO/ICHUST MAKCHMYMOB U MUHIMYMOB B UHTEP()EPEHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakumst cera. [Audpakuwionnas pemérka. YcClIOBUE€ HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IECHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Honsipuszanus ceera.

TexHudeckue ycTpoiicTBa M NpPAaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TENeCKON, BOJOKOHHAs ONTHKA, IU(paKIMOHHAS
peLETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEitHOE pacTpocTpaHEeHUE, OTPAKEHHE W TperomiieHue cBera. OnTuuecKkue
PUOOPHI.

[TonHoe BHyTpeHHee oTpaxkeHue. Mozens cBeToBOA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3AX.

Mopenu MUKPOCKOIIA, TEJIECKOIA.

Ha6monenue natepdepeHnnu cBera.

HaGmonenue nudpakuuu ceera.

HabGmronenue aucnepcun certa.

[Tonyuenue criekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyuenune criekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.

Habumroienue nonsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3mepenne nokazaresns IpeioMICHUS CTEKJIA.

HccnenoBanue CBOMCTB N300paKeHUH B JIMH3AX.

HaGumronenue aucniepcuu cBera.

Paznen 6. OcHOBBI cienAJIbHOM TEOPHUH OTHOCUTEIbHOCTH

['paHunbl MPUMEHUMOCTH KJIACCHUECKON MeXaHWKH. [locTynarsl cienuanbHOM TEOpHUH
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTh MOJYJSI CKOPOCTHM CB€Ta B BaKyyMe, MPUHLUII
OTHOCHUTEJILHOCTH DUHIIITEIHA.

OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHU U COKPALICHUE JJIUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YACTHUIIBI.

CBsi3b MaccChl € PHEPTUEH U UMITYJIHCOM PEISTUBUCTCKOM YaCTHUIIBI. DHEPTUS MOKOS.

Paszpnen 7. KanToBas pusuka

Tema 1. dnemenmolt K6AHMOBOU ONMUKU

®otonbl. ®opmyna Ilnanka cBs3u sHepruM (POTOHA C €ro 4YacTOTOW. DHEprus u
UMITYJIEC (POTOHA.
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OtkpeiTie u wuccnenoBanue ¢oroddpdekra. Ombitet A. I'. CromeroBa. 3aKOHBI
dorosddekra. Ypasuenue Ditamreiina 1 pororddexra. «KpacHas rpanuma» gorosdpdexra.
Hasnenue ceera. Oneitel [1. H. JIeGenena.
XUMHYECKOE IEHUCTBUE CBETA.
TexHuyeckue ycTpoiicTBa M MpaKTHUECKOE MpUMEHEeHHe: (POoTo3aeMeHT, (HOTOAATUHUK,
coJHe4Has OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
D013 PeKT Ha YCTAaHOBKE ¢ IUHKOBOU IJIACTHHOM.
HccnenoBanue 3akoHOB BHeNIHEro ¢porodddekra.
Cseroauos.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopenb atoma Tomcona. OnwiTel Pezepdopaa no paccestHuto o -yactuil. [InmanerapHas
mozenb atoMa. [locrynatel bopa. U3nyuenue u morsiomuieHre GOTOHOB MpPHU MEPEXo/ie aroma C
OJIHOTO YypOBHS DSHEpruum Ha Japyro. Buasl cnekrtpoB. CrekTp ypOBHEH SHEpruu aroma
BOZIOpOJA.
BouiHoBbIe cBoMicTBa yacTul. BonHb! ae bpoinsa. KoprycKyJisspHO-BOJIHOBOW JTyaau3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JyUEHHUE.
TexHuueckue yCTpOMCTBA M INPAKTUYECKOE TNPHUMEHEHHE: CIEKTPAJIbHBIA aHaIu3
(ciekTpocKo), Ja3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopenb onbita Pesepdopra.
Onpenenenre AIMHBI BOJIHBI JIa3epa.
Habntonenue nuHeHyaTbIX CIIEKTPOB U3ITYUYECHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi
HaGmronenune nuHegaToro crekrpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI,  JIOKA3bIBAIOIKME  CIOXKHOCTb  CTpOoeHHs  safapa.  OTkpeiTHE
paaunoaktuBHOCTH. OnbIThl Pe3epdopaa mo onpenenennio coctaBa paaloakTUBHOTO U3ITyUYEHUSI.
CoiicTBa anb(da-, 6eta-, raMma-u3nydeHus. BiausHue paainoakTUBHOCTH Ha )KUBbIE OPTaHU3MBI.
OTkpbiTHE TIpoTOHA M HeWTpoHa. HykinonHas moxens siipa [eitzenOepra—lBaneHko.
3apsin anpa. MaccoBoe uucio siapa. M30Tormsl.
Anbda-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. ['amma-u3irydeHne. 3aKoH
paZioaKTUBHOTO pacmaja.
DHeprus CBA3U HYKJIOHOB B siipe. AnepHsie cuibl. [ledekT macchl spa.
Anepublie peakuuu. JlerieHue U CUHTE3 sIIEP.
SAnepupiii peaktop. TepmosiaepHbiii cuHTe3. I[IpoOaeMbl W TEPCIIEKTUBHI  SIEPHOM
JHEPreTUKHU. DKOJIOTHUECKUE ACTIEKThI EPHOM SHEPTETUKH.
OnemeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.
MeTobl HaOMIOICHNUS U PETUCTPAIIH HJIEMEHTAPHBIX YaCTHII.
@yHaMeHTaIbHBIE B3aUMOACUCTBUS. EAMHCTBO (DM3NYECKOi KapTHHBI MHpA.
TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE PUMEHEHHUE: TO3UMETp, kKamepa BuinbcoHna,
SIIEPHBIN peakTop, aTOMHast OomoOa.
Jlemoncmpayuu
Cu€TYnK HOHU3HPYIOLIUX YACTHUII.
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Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomol
HccnenoBanue TpeKOB 4acTHIL (TIO TOTOBBIM (hOTOTpadusiM).

Pa3zgea 8. JjieMeHTHI aCTPOHOMUM U ACTPOPU3MKHU

Otanbl pa3BUTHS acTpoHOMHUM. llpuknagHOe W MHPOBO33pEHUYECKOE 3HAUYECHUE
aCTPOHOMHUMU.

Bun 3Bé3an0r0 Heba. Co3Besaus, spKue 3BE3/bl, IUTAHETHI, UX BUJIUMOE JIBUKCHHUE.

Conneunas cucrtema.

Connue. ConHeuHas akTUBHOCTh. Mcrounuk sHeprum ComnHia u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTUKH. JlMarpamMma «CHEKTpPaJIbHbIM KIACC — CBETUMOCTH». 3BE3[BI
IJIABHOHM T10CJIEIOBATEIbHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTb» JJisi 3BE3] TJIaBHOM
MIOCJIEI0BAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. COBpPEMEHHBIE MPEACTABICHUS O
MIPOUCXO0KICHUH U 3BOTOUMH CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Mnineunsiéi ITyte — Hama [Manaktuka. Ilonoxenue u neuxkenue ConnHia B ['anakTtuke.
Tunel ranaktuk. Pagroranaktuku u kBazapbl. YEpHbIE OBIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacimpenue Bceenennoit. 3akon Xa06usa. Pas0Oeranue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usinyuyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGmonenuss HEBOOPYKEHHBIM  TIJ1a30M C  HCIOJb30BAaHHMEM  KOMIIBIOTEPHBIX
NPWIOKEHUH JUIS ONpeleieHUs TMOJIO0XKEHUsI HeOEeCHbIX OOBEKTOB Ha KOHKPETHYIO Jary:
OCHOBHBIE c03Be3/11s1 CEeBEPHOIo NOIyLIapus U IPKUE 3BE3/IBL.

Habmtonenus B teneckon Jlynsl, manet, Miieunoro [lyTu.

O0o0maroniee noBTOpeHue

Ponb Qu3uku U acTpOHOMHHM B IKOHOMHUYECKOW, TEXHOJIOTHYECKOH, COLMATBHOU W
ATHUYECKON cdepax [esATEIbHOCTH 4YeJIOBeKa, pOJib M MECTO (PU3MKU U AaCTPOHOMHUH B
COBPEMEHHON Hay4YHOM KapTHHE MHUpPA, pPOJb (PU3NYECKOW Teopud B (POPMUPOBAHUU
MpeJICTaBICHUI 0 (U3NYECKOM KapTUHE MHUPa, MECTO (PU3UUYECKOI KapTUHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABICHUIN O MPUPOJIE.

MexnpeamerHblie CBA3U

Wzyuenune kypca ¢usuku 6a3oBoro ypoBHS B 11 kiacce ocymiecTBiISeTcs ¢ y4ETOM
COJICpXKATENbHBIX MEXKIIPEIMETHBIX CBS3€H € KypcaMH MaTeMaTUKd, OHOJOTHH, XHUMUH,
reorpaduy ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nousmusi, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAyYHOI'O MO3HAHUS:
sBJICHUE, Hay4yHbIH (akT, rumoresa, (usmueckas BeJIUYMHA, 3aKOH, TEOpUs, HaOJIO/EHuE,
SKCIIEPUMEHT, MOAEIIUPOBAHUE, MOJIEIb, UBMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypPaBHEHUH, TPUTOHOMETpUYECKUE GYHKIUHN: CUHYC,
KOCUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI U HX
NPOCKIMM HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTApHBIX (YHKIHH,
NPU3HAKY TOJO0US TPEYTOJIbHUKOB, OTPEICICHNE TUIOMIAAN TUNIOCKUX GHUryp B 00BbEMa Tell.

buonocus: snextpuyeckue SBICHUS B KUBOW NMpHUpPOAE, KojeOaTelbHbIE ABM)KEHUS B
KUBOW TMPUPOJE, ONTUYECKHE SBICHUS B KUBOW MPUPOJE, NEHCTBUE paJualliy Ha KHUBBIC
OpraHu3MBlI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX TeEI,
MeXaHU3Mbl 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHATH3.
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l'eoepaghus: MarHUTHBIE TTOIIOCA 3€MIIH, 3aJI€KU MarHUTHBIX Py, POTOCHEMKA 3€MHOM
IIOBEPXHOCTH, NPECKa3aHNE 3eMIIETPSCEHUM.

Texnonozus: JIUHUU aJIeKTpornepeaad, re’epaTop MIEPEMEHHOTO TOKa,
AJIEKTPOJIBUraTeNlb, HWHAYKLHMOHHAs I€4b, pajap, paAuONpUEMHHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-neus, npoeKIIMOHHBIH anmapar, BOJIOKOHHAs ONTHKA, COJTHEeUHas Oarapes.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yuebHoro npeamera «Pu3nka» Ha YpOBHE cpeAHero oOuiero odopazoBaHUs
(6a30BbIil  ypoBeHb) JIOIDKHO  OOECHEYMTh JOCTH)KEHHE  CIEAYIOIIUX  JTUYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUS yueOHOTo npeamera «Du3nka» JOHKHBI OTPaXaThb
TOTOBHOCTh U CIOCOOHOCTH OOYYaIOMIMXCSl PyKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM II€HHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIEHHUI, COOTBETCTBYIOUIMX TPAJAWLMOHHBIM LEHHOCTSAM POCCHHMCKOro  0OIecTBa,
paciidpeHHe >KU3HEHHOTO OIbITa U OMbITa JAEATEIbHOCTH B IMPOLECCE pealn3aliil OCHOBHBIX
HAIpPaBIIEHUH BOCTIUTATENBHOMN IE€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOr0 BOCIIUTAHMSA

Cc(OPMHPOBAHHOCTh TIPAXJAAHCKOM TO3MLIMU oOOydaromierocs Kak akTHUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUHCKOTO O0IIEeCTBA;

MPUHATHE TPAJAULIMOHHBIX OOLIEUYETOBEUECKUX T'YMAaHUCTUUECKUX U JEMOKPATUYECKUX
IIEHHOCTEI;

TFOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpECAX I'Pa)KIaHCKOro OOIIEeCTBa,
y4acTBOBaTh B CAMOYTPaBIE€HUH B 00pa30BaTeIbHON OpraHU3allly;

yMEHHE B3aUMOJICHCTBOBaTh C COIMAIbHBIMH HWHCTUTYTaMHU B COOTBETCTBUH C HUX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K T'yMaHHUTapHON U BOJOHTEPCKOM NEATEIBHOCTH;

2) NaTpUOTHYECKOIr0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKON TPakTaHCKON MICHTHYHOCTH, TATPHOTU3MA;

LIEHHOCTHOE OTHOILIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHMSIM POCCHMCKUX
Y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHHS,;

CIOCOOHOCTh ~ OLICHMBAaTh CHUTYallMI0O M  [PUHUMAaTh OCO3HAHHbIE  PELCHMS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B JESATEIBHOCTH
Y4E€HOTIO;

OCO3HAHME JINYHOTO BKJIJa B MOCTPOSHHE YCTOMYMUBOTO OYAYIIETO;

4) 3¢TeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKJIIOYas DSCTETUKY HAyYHOIO TBOPYECTBA,
MpuUcymero Gu3nyeckon HayKe;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3InYHbIM cdepaM NpopecCHOHATbHON AEATENbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (U3MKOW M TEXHMKOH, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBIOOp Oyyiei
npodeccun 1 pearTu30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIC TIIAHBI,

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO0 U caMOOOPa30BaHUIO B 001acTH (PU3UKK Ha
MPOTSKEHUH BCEU KU3HU,

6) IK0JI0rM4ecKOro BOCIIMTAHMS:
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c(OPMHPOBAHHOCTh JKOJIOTUYECKOH KYJIbTYphl, OCO3HAHHE TIJIOOATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIEM;

IJTAHUPOBAHUE U OCYILECTBJICHUE IEUCTBUIM B OKPY’KAIOUIEH Cpelle Ha OCHOBE 3HAHMS
1eJied yCTOMYMBOTO pa3BUTHS YEJIOBEUYECTBA;

paciidpeHre OIbITa JAEATEIbHOCTH HKOJOIMYECKON HalpaBI€HHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUN TI0 (PU3UKeE;

7) IEHHOCTH HAYYHOI'0 NIO3HAHHUSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3UYECKON HAYKH;

OCO3HAaHHE LIEHHOCTH HAy4YHOW JAESTEIbHOCTH, TOTOBHOCTh B IPOIECCE H3YyUEHUs
(GU3UKN OCYLIECTBIIATh MPOEKTHYIO U HCCIIEOBATEIbCKYIO JEATEIbHOCTh UHIMBUIYAJIbHO U B

rpymre.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE JelCTBUS

basoBble Jiornyeckue 1eMCTBUA:

CaMOCTOSITENILHO (DOPMYIHPOBATh U AKTyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH 1CNIN ACSITeILHOCTH, 337aBaTh MTAPAMETPhI H KPUTEPHUU UX TOCTHIKCHHUS;

BBISBJISATh 3aKOHOMEPHOCTH U IPOTHBOPEUYUS B PACCMATPUBAEMBIX (DH3UUECKHX
SIBJICHUSX;

paszpabarbiBaTh IUIaH pelieHus MnpoOjemMbl ¢ Y4ETOM aHalM3a HMMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTh, OLICHUBATH COOTBETCTBHE PE3YJbTATOB IIENISAM,
OIICHUBATh PUCKU TOCJIEICTBUN ACSITETLHOCTH;

KOOPJIMHHUPOBATh W BBIMOJIHATE PabOTy B YCIOBUSX pPEATbHOTO, BUPTYAILHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE ITPU PENICHUH XU3HEHHBIX TPOOJIEM.

Ba3oBble uccienoBare/bCKue AeCTBHA:

BJIa/IETh HAy4YHOH TEPMUHOJIOTHEH, KIOYEBBIMU MOHATHSIMH U METOAaMH (PU3NUECKOU
HAYKHU;

BIIA/IETh HaBBIKAMU YY€OHO-HUCCIIEeI0OBATEILCKON U MMPOCKTHOM JEesTebHOCTH B 001acTH
(bu3HUKH, CHIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PELICHHS 3324
(U3HYECKOTO COACPKAHMS, MPUMEHEHHUIO PA3TUYHBIX METO/IOB TIO3HAHMUS,

BJIQJICTh BUJAMHU JCSATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHHUS, €r0 MHTEPIIpPETAIUH,
peoOpa3oBaHNI0O M TPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsX, B TOM YHCIE IIPH
CO3/IJaHUHU y4E€OHBIX MPOCKTOB B 00J1aCTH (HU3UKH;

BBISIBJISITH MPUYMHHO-CIICJCTBEHHBIE CBS3M U aKTyaJIM3UpOBaTh 3a7ady, BbIABUTATh
TUIOTE3y €€ pelIeHUs, HAXOAWTh apryMEHThl UIS JO0Ka3aTeNbCTBA CBOUX YTBEPKICHHIA,
3aJ]aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3WPOBATh TONYyYEHHBICE B XOJE PEUICHHS 3aJa4d pPe3yibTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHECHUE B HOBBIX YCIIOBHUSX;

CTaBUTH U (HOPMYJIHPOBATH COOCTBEHHBIC 3a/1auu B 00pa30BaTEIbHON ACSATEIBHOCTH, B
TOM YHUCJIC TIPH U3YUCHUH (PU3UKH;

JaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;



19

YMCTDb IICPCHOCUTH 3HAHUSA 110 (1)I/I3I/IK€ B IPAaKTUYCCKYIO 00J1aCcThb KU3HCACATCIIbHOCTH,

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUIrnHaJIbHBIC ITOAXOAbl U PCIICHU A,

CTaBUTH MPOOJIEMBI U 337a4H, I0IYyCKAIOIIHNEe albTepHATUBHBIC PEILICHUSI.

PabGora ¢ undopmaumeii:

BIIQJIETh HABBIKAMHM TOJYy4YeHUS UWHGPOpManuu (PU3UYECKOTO COACpXKaHHUS U3
HMCTOYHHMKOB Pa3HbIX TUIIOB, CAMOCTOSITENIBHO OCYIIECTBIISITh IOUCK, aHATIN3, CUCTEMATU3alUI0 U
MHTEpIpeTaLnio HHPOPMALIUU PA3IMYHBIX BUJOB U (OPM IIpE/ICTaBIICHHS,

OIICHUBAThH JJOCTOBEPHOCTH HHPOPMAIIHH;

HCIIOJIb30BAaTh CpPECACTBA HHq)OpMaHHOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
pPEIICHUN KOIHUTHUBHBIX, KOMMYHHUKATHBHBIX MW OpPraHU3allMOHHBIX 3aaa4 C CO6J'IIOI[€HI/I€M
TpeOOBaHUIl SPrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTUEHBI, pecypcocOepekeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHOW O€30MMacCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEpKaHUs B pPa3IMYHBIX (opmarax ¢ ydéTom
Ha3Ha4YeHWs: WHGOpPMAlMM ¢ 1EJNEeBOM ayAWuTOpHH, BBIOMpas ONTUMAaJIbHYI (Gopmy
MPCACTAaBJICHUA U BU3YyaJIU3alluH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIECTBIIATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOIl 1€ TEIbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHGIUKTHBIX CUTYalli U CMATYaTh KOHQIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOK TOUYKY 3PEHHUSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHIHON 1 WHINBUAYATbHON paOOTHI;

BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JIEHCTBHI ¢ y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JAEATEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JNIEUCTBUA 1O €€ JOOCTUKEHHIO: COCTAaBIATH IUIaH ACHCTBHUM, PaCIpENeNAThb PO C YUETOM
MHEHHUI Y4aCTHHUKOB, 00CYKJ1aTh pe3yIbTaThl COBMECTHOM paboThI;

OLICHHMBATh KayeCTBO CBOET0 BKJIAJa M KaKJIOTO0 ydYaCTHUKAa KOMAaHIbl B 00Ut
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

rpeajaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJIEH C MTO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLLIECTBIIATh IIO3UTUBHOE CTPATETHYECKOE IIOBEIACHUE B PA3JIMUHBIX CHUTyaLUsX,
MIPOSIBJISITH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHble yHHBepcaJIbHbIE yUeOHbIe 1eiicTBUS

Camoopranmsanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIbHYIO ACSITENLHOCTh B 00JACTH (DU3HKH U
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTABUTH M POPMYITUPOBATH COOCTBEHHBIC 3aa4H;

CaMOCTOSITEJIbHO COCTaBJIATH IJIaH PEIICHUs] paCUETHBIX M KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHHUSI TMPAKTUYECKOH paboThl ¢ Y4YETOM HMEIOMIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIIIOYTCHUI;

JaBaTh OIIEHKY HOBBIM CHUTYaIIUsIM;

paciupsaTh paMKHU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEIOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTD 32
pelieHue;
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OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO H TIPOSBICHHUIO DPYAMIMA B 00JIacTH (U3HKH,
MTOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAIbHBIH HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJaJIeTh HaBBIKAMU I[IO3HABATENBHOM pe(IeKCMH KaK OCO3HaHMsS COBEpIIaeMbIX
JIEUCTBUM U MBICIIUTEIIBHBIX IIPOLECCOB, UX PE3YyIbTATOB U OCHOBAHUN;

WCTIOJIB30BaTh MPUEMBI peIICKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS 110 UX CHU)KEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3€E Pe3ysIbTaTOB AEATEIbHOCTH;

IIPUHUMATH ce0s, TOHUMAs CBOM HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATHh MOTHUBBI U apIYMEHTBI IPYTMX IIPH aHAJIM3€E PE3yJIbTaTOB AEATEIbHOCTH;

IIPU3HABATh CBOE MPaABO U MPaABO JPYTUX Ha OMIMOKH.

B mpornecce nocTrkeHHs TMYHOCTHBIX PE3YIbTaTOB OCBOEHHS NMPOrpaMMbl MO (U3UKE
JUIs  YpOBHA CpeaHero oO0mero oOpa3oBaHHs y OOydYalOUIMXCS  COBEPLICHCTBYETCS
HMOIMOHAIBHBIA UHTEJUIEKT, MPEINoIaralonmi chOpMHUPOBAHHOCTS!

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIOCOOHOCTh IOHMMAaTh CBOE 3MOLMOHAJIBHOE
COCTOSIHUE, BUJETh HAIPABJIEHUS pa3BUTHS COOCTBEHHOM HMOLMOHAIBHON cdephl, ObITH
YBEpPEHHBIM B ceOe;

CaMOpETYJIMPOBAaHMsl,  BKJIIOYAIOIIET0  CAMOKOHTPOJIb,  YMEHHUE  IPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTh aJalTUPOBAaThCS K SMOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLIMHU, BKJIIOYAIOLIEH CTPEMJIEHUE K JOCTM)KEHUIO LIEJIH U YCIEXY,
ONTUMMU3M, UHULIMATUBHOCTb, YMEHUE JAEHCTBOBATh UCXOMS U3 CBOUX BO3MOYKHOCTEH;

SMIATHM, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSIHUE APYTHUX,
YUUTBHIBATh €T0 NP OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U COIIEPEKNBAHUIO;

COLMAJIBHBIX HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh BBICTPAWBaTh OTHOLICHHSA C
JPYTUMHU JIIOAbMHU, 3200TUTHCS, IPOSABIIATH UHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenust B 10 ki1acce npeiMeTHbIE pe3ysibTaThl HA 0230BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOUINXCS YMEHUH:

JeMOHCTPHPOBATh HA IPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHHH COBPEMEHHOM
Hay4YHOW KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTMH, B IPAKTHYECKOU
JNeITEeIILHOCTH JIFOJIEH;

YUUTBIBATh I'PAaHMIBI IPUMEHEHUs HM3YYEHHBIX (U3MYECKUX MOJeNeil: MaTephabHast
TOUYKa, MHEpIHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPAOE TENO, MJEAJIbHBIA ra3, MOJEIN
CTPOEHUS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEYHBIN DJIEKTPUUECKUH 3apsi IPU PEUICHUH
bu3nueckux 3anay;

pacrio3HaBaTh (pU3UUECKUE SBICHHS (TIPOLECCH) U OOBSICHATH UX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJIEKYJSPHO-KHHETUYECKONH TEOpUU CTPOEHMSI BEIIECTBA U AJIEKTPOJAMHAMUKHU:
pPaBHOMEPHOE W PAaBHOYCKOPEHHOE MPSMOJMHEHHOE JBIDKEHHE, CBOOOJHOE TaJeHHE Tell,
JIBIDKCHHE TIO OKPYXXHOCTH, WHEpPLHMs, B3auMojelcTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XHUIKOCTeH M TBEPIBIX Tell, U3MEHEHHEe 00bEMa Tea NpH HarpeBaHUU
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(oxJ1aXx/1eHNN), TEIJIOBOE PAaBHOBECHUE, UCIIAPEHNE, KOHICHCALS, [IJIaBICHUE, KpUCTAJUIM3aLMs,
KUIIEHUE, BJIAKHOCTb BO3/yXa, MOBBIIICHUE JABJICHUS Ta3a IPU €ro HArpeBaHUM B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapaMeTpamMH COCTOSHHS Ta3a B M30Ipoleccax, IIEKTpU3alus Tel,
B3aUMO/ICVCTBUE 3aPAI0B;

OIHCHIBATh MEXaHUYECKOE JIBIKEHUE, UCTIOIb3Ys (PM3MUECKHE BETUUMHbBI: KOOpANHATA,
MyTh, E€PEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CHIa, UMIIYJbC Teja, KUHETHUYeCKas
SHEprus, NOTEHIMaJbHAs HSHEpPrus, MexaHudeckas paldoTa, MeXaHM4YECKash MOIIHOCTb; IpH
OMHMCAHUW TMPABWIBHO TPAKTOBaTh (DU3MUECKUNM CMBICH HCMIOJIB3YEMbIX BEIHYUH, UX
0003HauCHHSI ¥ €AMHUIIBI, HAXOAUTH (POPMYJIbI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMUUHY
C IpYTruMH BEJIMYUHAMU,

ONUCHIBATh W3YUYCHHBIC TEIJIOBbIE CBOWCTBA TEN M TEIUIOBBIE SIBJICHHS, HCIOJIB3YS
¢dbusznyeckue BEIMYMHBI: JaBJIEHUE Ta3a, TeMIlepaTypa, CpeAHssl KUHETHYecKas SHeprus
Xa0TUYECKOr0 JIB)KEHMSI MOJIEKYJ, CPEIHEKBaJApaTHYHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora raza, Kod((UIKMEHT IMOJIE3HOTO JEHCTBUS TEIIOBOTO
JBUTATENS; IPU ONMUCAHHUH MPABUIIBHO TPAKTOBATH (DU3MUECKUI CMBICT UCTIOIB3YEMBIX BEIMYHUH,
uX OOO3HAYeHHMS M EIAMHUIBI, HAXOAUTH (OPMYIbI, CBS3BIBAIOIIME JAHHYIO (PH3HUUECKYIO
BEJIMYUHY C IPYTUMHU BEJIMYMHAM;

OIUCHIBATh MU3yUEHHBIE IEKTPUUYECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE SBIICHUS
(mporiecchl), UCHONB3YST (GU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsl, dJEKTpHUUEcKoe IMoJe,
HaIpsSOKEHHOCTh  IOJIS, IOTEHLHWAaJ, Pa3HOCTh IOTEHIMAIOB; IPU OMNHUCAHUM IPABUIIBHO
TPaKTOBaTh (PUIUUYECKHI CMBICI HCIIOJIIb3YEMbIX BEIUYMH, UX OO0O3HAYEHUS U €IUHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTMMH BETUYUHAMU;

aHAJM3UPOBaTh (PU3UUECKUE MPOLECCHl M SBJICHUS, UCIONb3Ys (pU3nyecKre 3aKOHbI U
IIPUHLUIBL: 3aKOH BcemupHoro tsarorenus, I, II u III 3axonsl HeroTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CUJI, TIPUHIUIT
paBHOIpaBUsl MHEPLUAIbHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, I'a30Bbl€ 3aKOHBI, CBS3b CpEIHENH KUHETHUECKON SHEPruu TEIUIOBOTO JBUIKCHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoH, MEpBhIA 3aKOH TEPMOJIWHAMUKH, 3aKOH COXPAHCHHS
AIIEKTPUYECKOro 3apsna, 3akoH KylioHa, Mpu 3TOM pa3inyarh CIOBECHYIO (DOpPMYIHPOBKY
3aKOHa, €r0 MaTeMaTUYeCKOe BhIPaKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHIMIMBI ACHCTBHS MAIWH, NTPUOOPOB M TEXHUYECKHX
YCTPOWCTB; pa3ianyaTh yCIOBHS UX O€30MAaCHOT0 HCIIOJIb30BAaHMS B TOBCETHEBHOM KU3HU;

BBITOJIHATh AKCIEPUMEHTHI 110 HCCIEI0BAHUIO (PU3UUECKUX SIBICHUH M TPOLIECCOB C
UCTIOIb30BAaHUEM TPSAMBIX W KOCBEHHBIX W3MEPEHWH, Tpu OSTOM  (QOpPMYyIHpPOBAThH
npoOnemMy/3ajady W THUINOTE3y Y4eOHOro OSKCIEpHUMEHTa, COOMpaTh yCTaHOBKY W3
MPEeJI0KEHHOT0 000PYA0BaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh MpPsIMbIE U KOCBEHHBIE H3MEPEHHUS (PU3NYECKUX BEIUYHH, MPU ITOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 W3MEPEHHs] M HCIOJIb30BaTh H3BECTHBIE METOJbl OLICHKH
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIeIOBAaTh 3aBUCHMOCTH MEXIy (PH3MUECKUMH BEJIMYMHAMH C HCIIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH, MpH STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH pe3yJIbTaThl
MOJTYYCHHOM 3aBUCHUMOCTH (DU3MYECKHX BEIMYMH B BHUJE TaOIHIl U IpaMKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeA0BaHUS;

coOnroaTh mMpaBuia 0€30MacHOro TpyJa MpHU IMPOBEIECHUU HCCIEeIOBAaHUI B paMKax
y4eOHOr0 SKCIIEPUMEHTa, Yy4eOHO-UCCIIEIOBATEIbCKOM M MPOEKTHOM NEATEIbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPOHUCTB U 1TaOOPaTOPHOTo 000pyA0BaHUS;
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pemiate pacy€THBIE 3a/Ja4dl C SBHO 3aJlaHHOW (DM3MUYECKON MOMEINBI0, HCIOIb3Ys
busznyecKre 3aKOHBI M IPUHIIAIIBI, HA OCHOBE aHAJIN3a YCIIOBHS 33Jla4¥ BEIOUPaTh (DU3HUECKYIO
MOJI€Ib, BBIICISATh (PU3NYECKUE BEIMYMHBI U (POPMYJIbl, HEOOXOOUMBIE JUIsl €€ pelIeHHUs,
IIPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaUeHUS (PU3NUECKON BEIHMUNHBI,

peliaTh KayeCTBEHHbIC 33J]a4l: BBHICTPAUBATh JOTMUYECKH HEIPOTUBOPEUUBYIO IIETIOUYKY
paccyXJIeHUl ¢ ONOpOil Ha 3YUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHHUS,

WCIONIb30BaTh TPU pEIICHUH YYeOHBIX 3aJad4 COBPEMEHHbIe HH(OpPMAIMOHHBIC
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPHpPETAIMU M MPEACTABICHHUS y4yeOHOU U
HAYYHO-TIOMYJISIPHON HWH(OpPMAIMK, MOJYYEHHOW W3 Pa3IUYHBIX HUCTOYHHKOB, KPUTHYCCKU
aHAJTM3UPOBATh MOJTyYaeMyto HH(OpMAIHIO;

MIPUBOJUTH MPUMEPHI BKJIA1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE TPOIIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMSA 1O (U3UKE B TMOBCEJHEBHOW >KU3HHU I
obecrnieueHns 6€30MacCHOCTH MPHU OOPAILEHUH ¢ TPUOOPAMU U TEXHUYECKUMH YCTPONUCTBAMH, IS
COXPaHEHHUS 3/I0POBbS U COOIIOACHUS HOPM IKOJIOTHYECKOTO MOBECHUS B OKPYIKAIOIIEH Cpee;

paboTaTe B TpylIe C BBINOJHEHHEM DPA3JIMYHBIX COLHUAIBHBIX POJICH, IUIAHUPOBAThH
paboTy Tpynmbl, pPalMOHAIBLHO PACHpENesTh OOS3aHHOCTH W ITUIAHUPOBATH JESATEILHOCTH B
HCCTAHAAPTHBIX CUTyalUAX, aJCKBATHO OLCHHWBATL BKJIAJA KaXKXJIOr0 M3 YYAaCTHUKOB I'PYIIIbI B
pelIeHne paccMaTpuBaeMOi MPOOIIEMBI.

K xonity oOydenns B 11 Kjacce npeMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE JTOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha IpUMEpaxX poiib U MeCcTO GU3UKH B (POPMUPOBAHUH COBPEMEHHOU
HAYyYHOW KapTUHBI MHPA, B PA3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTUYECKOM
JEeSITeTbHOCTH JIFO/IeH, LIEJIOCTHOCTD U €TMHCTBO (PM3UUECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3NYECKUX MOJENeH: TOYeUHBINH
E)JIGKTpI/I‘-IeCKI/Iﬁ 3apsad, Jyd CBCTa, TOYEYHBEIM HCTOYHUK CBCTa, AACpHAsA MOACJb aTroma,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'0 Si/[pa IPU pellieHnn GU3NYECKUX 3a/1ay;

pacro3HaBaTh (pu3nUecKue sBICHUS (TIPOLIECCH) U OOBSCHATh X Ha OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKHA M KBAaHTOBOM (DM3MKH: AJIEKTpUYEcKasi MPOBOAUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEWCTBHS TOKa, B3aMMOJEWCTBUE MArHUTOB, 3JIEKTPOMAarHUTHAS
WHAYKIHS, JCWCTBUE MArHUTHOTO TOJii HAa MPOBOJAHMK C TOKOM M ABWXKYIIHMICS 3aps,
AJIEKTPOMArHUTHbIE KOJICOaHUs M BOJIHBI, IIPSAMOJIMHEWHOE PaclpoCTpaHEHHE CBETa, OTPaXKeHHUE,
npejomiieHue, wuHTepdepeHuus, Iudpakuus W TOJISIpU3alUsl  CBETa, JAUCHEPCHS CBeTa,
doroanekrpudeckuii 3¢pdekt (porodddexT), CBeTOBOE aBlIeHNE, BOSHUKHOBEHUE JTMHCHIATOTO
CIIEKTpa aToMa BOJI0POJIa, €CTECTBEHHAs! M HCKYCCTBEHHAS PAIMOAKTHBHOCTB;

OIUCHIBaTh U3YUYEHHbIE CBOWCTBA BEIIECTBA (IJIEKTPUUECKHUE, MATHUTHBIE, ONITUYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PA3IHYHBIX CPEJ) U AJIEKTPOMArHUTHBIE SBJICHHS (TPOIECCHI),
UCTIIONB3Ysl (U3MYECKUE BEIMYUHBL: JJICKTPUYECKUU 3apsijl, CHJIa TOKa, JJICKTPUUYECKOEe
HaANpPsDKEHUE, SJIEKTPUUECKOEe COMIPOTUBIICHUE, PA3HOCTh MOTEHIINANIOB, SJEKTPOABUKYIIAs CHIA,
paboTa TOKa, MHIYKLIMS MarHuTHOIO Mojsi, cuia Ammepa, cuia JlopeHIa, WHAYKTUBHOCTh
KaTYIIKH, YHEPTUsl JEKTPUYECKOrO0 M MArHUTHOTO TOJIeH, MEepUOoJl M 4YacToTa KoyieOaHWil B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHja TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATHUTHBIX
KojeOaHuii, (OKyCHOE pacCTOSHME M ONTHYECKas CWiIa JIMH3BI, MPU OINUCAHUM IPABUIBHO
TPaKTOBaThb (PU3UUYECKUI CMBICI HCIOJNb3YEMbIX BEJIUYHMH, WX OOO3HAUYEHUS U EIUHMIIbI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUMHY C JPYTMMU BETUYUHAMU;
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OINMCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBIICHUS WM MPOIECCHI, HCIONIB3YS (U3UUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUs U
uMmnyiasc (OTOHA, MEpUOJ] TMojJypacmana, SHEPrUs CBSI3M ATOMHBIX sIep, NPU OMUCAHUU
MPAaBWIBHO TPAKTOBATh (PU3NYECKUN CMBICI MCIOJIBb3YEMbIX BEJIMYUH, UX OOO3HAUEHHUS H
€IMHULIBI, yKa3bIBaTh (DOPMYJIbI, CBS3bIBAIONINE JAaHHYIO (U3MUYECKYIO BEIUYUHY C JIPYTHMH
BEJIMYMHAMU, BBIYUCIATH 3HaUYeHUE (PU3NUECKON BEJIMUMHBI,

aHAJIM3UPOBaTh (PU3UUECKUE MPOLECCHl M SBJICHUS, UCIONb3Ys (pU3nyecKue 3aKOHbI U
IPUHLMINBL 3aKOH OMa, 3aKOHBl IIOCJIENOBAaTEIBHOIO U MApajUIeIbHOTO COEIUHEHMS
MPOBOJHUKOB, 3akoH Jkoyns—JIeHna, 3aKOH JJEKTPOMArHUTHOM  MHAYKLIHH, 3aKOH
IPSIMOJIMHEMHOTIO pacIpOCTPAaHEHUSI CBETA, 3aKOHBbI OTPAKEHUSI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHME OHWHITeHHA s (orodddexkra, 3aKOH COXpAaHEHUS DHEPTUHU, 3aKOH
COXpPAaHEHHUs MMILYJIbCA, 3aKOH COXPAHEHUs JJEKTPUYECKOIO 3apsia, 3aKOH COXPaHEHHUS
MacCOBOI'O YMCIA, MOCTYyJIaTbl bopa, 3aKOH paJMOaKTHMBHOIO pacnajaa, IpU 3TOM pa3iudaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA, €r0 MAaTeMaTH4YeCKOe BBIPAKEHHE U YCIOBUS (TPAaHHULIBI,
00nacTv) IPUMEHUMOCTH;

OIIpEAEIIATh HANPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuiibl Jlopenna;

CTPOMUTH U OMMCHIBATh N300pakeHNE, CO3/1aBAEMOE INIOCKUM 3€PKaJIoM, TOHKOM JIMH301;

BBINIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUI0 (PU3NYECKUX SIBICHUH M MPOIIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HM3MEpPEeHMil: mpu 3ToM  (OpPMYJIHPOBAThH
npobiieMy/3ajauy W TUNOTE3Y Y4eOHOro OKCIEpPUMEHTa, coOupaThb YCTaHOBKY U3
MPEIOKEHHOT0 000PYA0BaHUS, TPOBOAUTD OMBIT U POPMYITUPOBATEH BHIBO/IBI;

OCYILECTBIISATh TPSAMBbIE U KOCBEHHBIE HM3MEPEHHUs (PU3NYECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHUs M HCHOJIb30BATHh HM3BECTHBIE METOJbl OLEHKHU
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH C HCIOJIb30BAHUEM IMPAMBIX
U3MEpPEHUI: IPU 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (MKCHPOBATh PE3yJibTAaThl MOJYyYEHHOU
3aBUCHUMOCTH (PM3MYECKHX BEJIMYUMH B BHJE TaOnull U TrpapuKoB, JeiaTh BBIBOJABI IO
pe3yabTaTaM UCCIEI0BAHMS;

coOnrofaTh mMpaBuia 0E30MacHOrO TPyJa MPHU IMPOBEICHUU HCCIEIOBAaHUI B paMKax
y4eOHOTrO SKCIEpPUMEHTa, Y4eOHO-HCCIEeNOBATEeIbCKOW M MPOEKTHOM JEATEIBbHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYJ0BAHUS;

pemaTh pacy€THBIC 3aJa4d C SBHO 33JaHHOW (U3UYECKOM MOJENbI0, HCHOJIb3YS
¢u3nveckre 3aKOHBI ¥ IPUHIUITE], HA OCHOBE aHaJIM3a yCIOBHSA 33/1a4H BHIOUPATh (PU3HUECKYIO
MOJI€Ib, BBIICIATh (PU3NYECKUE BEIUYMHBI U (POPMYJIbl, HEOOXOOUMBIE JUIsl €€ pelIeHHs,
IIPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUs (PU3NUECKON BEIHUNHBI;

peniaTh Ka4eCTBEHHBIE 33J1a4: BBICTPAMBATh JIOTMYECKH HENPOTHUBOPEUYUBYIO LIETIOUYKY
paccyXJIeHUl ¢ ONOPOil Ha 3YUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHHUS,

UCMOJIb30BaTh MpPHU pElIeHUMH Y4YeOHBIX 3a/ad COBPEMEHHBbIE HH(POPMALMOHHBIE
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPHpPETAIMU M MPEACTaBICHHUS y4yeOHOU U
HAYYHO-TIOMYJISIpHOW HMH(OpMAIK, MOTYYCHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBATh MOJTyYaeMyto HH(OpMAIHIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3ianyaTh yCI0BHs UX 0€30MaCHOrO UCIIOJIb30BAHUS B TIOBCEAHEBHOMN KU3HU;

MPUBOJUTH MPUMEPHI BKJIa1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00bSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
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UCIOJIB30BAaTh TEOPETUYECKHE 3HAaHUSA 1O (U3UKE B TIOBCEJAHEBHOW JKU3HU IS
obecrieueHns O€30MACHOCTH MU O0pALIEHUN C MPHOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHUs 3J0POBBS U COOJIIOIEHHS HOPM SKOJIOTHYECKOTO TIOBEICHHS B OKPY’KaIOIIEH cpene;

paboTaTh B TpyNIe C BBITOJHEHHEM DPA3IMYHBIX COIMATBHBIX POJIEH, IUIAHUPOBAThH
paboTy TPYHIBI, PAOHAIBHO PACHpPEAETSITh OOS3aHHOCTH W IUIAHUPOBATH JICSTEINBHOCTH B
HECTaHJApTHBIX CUTYAlMsX, aJICKBaTHO OLIEHMBATH BKJIAJ KAXXIOr0 M3 YYaCTHHKOB T'PYIIIBI B
peleHre paccMaTpuBaeMoil pooIeMBl.
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Buanl aesiTeIbHOCTH Oﬁy‘{alOHII/IXCH, HallpaBJC€HHbIC HA JOCTHKCHHUE peE3yJibTaTa

10 kaace

TemaTuueckue 0J0KH, OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4arOIMXCs
TeMBbI

®u3nKa U METOJIbI N3yyenne HaydHbIX (OMIHUPUYECKHMX U  TEOPETUUYECKUX)
HAyYHOTO MO3HAHUSA METOJIOB TIO3HAHUS OKPYKAIOIIET0 MHUPA.

OO6cyxeHre TpaHUIl TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB H
TEOPUH.

PaGora B rpymnme no noAroToBke KOPOTKUX COOOLIEHHUH O poiu
u MecTte (U3MKM B HayKe M B TNPAKTHUECKON AEITeIbHOCTH
JOJIEH.

JleMOHCTpalus aHaJoOroBBIX M IHUQPPOBBIX HU3MEPUTEIHHBIX
prOOPOB, KOMIIBIOTEPHBIX JAaTUUKOB.
OcBoeHMe OCHOBHBIX MPUEMOB paboOThI ¢ MUPPOBOIL Jaboparopueit
1o pu3nKe

Mexaunuka

Kunemarnka [IpoBenenue 3kCriepUMEHTa: U3y4eHNE HEPABHOMEPHOTO
JBHKEHUS C LEJIBIO OIIPEIEIICHNs] MTHOBEHHON CKOPOCTH;
HCCIIE0BAHUE COOTHOILIECHUS MEXKIY IIYTAMH, IPONAACHHBIMU
TEJIOM

3a MOCJIEA0BATENIbHBIC PABHBIC IIPOMEXYTKU BPEMEHU IIPU
PaBHOYCKOPEHHOM JIB>)KEHUH

C HA4YaJIbHOU CKOPOCTBIO, PABHOU HYJIIO; U3yUYEHUE JBUKEHUS
HIAPUKA B BSA3KOM JKUJKOCTH; U3yYEHHUE IBHKECHUS Tella,
OpOIIEHHOTO TOPU3OHTAIIBHO.

OOBsicHEHHE OCHOBHBIX IPUHIUIIOB AEHCTBHS TEXHUYECKUX
YCTPOMCTB, TAKMX KaK: CIIMJIOMETP, LIEITHbIE U PEMEHHBIE
nepeaayvy IBUKEHUS; U YCIOBUM UX 6€30MacHOro
HCIIOJIb30BaHUs B [IOBCEIHEBHOU

JKU3HU.

Pemenne pacy€THBIX 33124 C SIBHO 33JaHHON (PU3MUECKOU
MOJIEIIBIO

C MCIOJIb30BaHMEM OCHOBHBIX ()OPMYJT KHUHEMATHKU.
IMoctpoenue n ananu3 rpauKoOB 3aBUCUMOCTEH KMHEMaTHYECKHX
BEJIMYMH OT BPEMEHH ISl PABHOMEPHOI'O U PAaBHOYCKOPEHHOI'O
MPSIMOJIMHEMHOTO JIBU/KEHUSI.

Pacnio3naBanue pu3nueckux sABJICHUN B y4eOHBIX OMbBITAX U
OKPY’KaIOIlleH )KU3HU: PABHOMEPHOE U PABHOYCKOPEHHOE
IPSIMOJIMHEHOE IBMKEHUE, CBOOOIHOE Ma/IeHUE Tell,
JBAYKEHUE 10 OKPYKHOCTH.

Onucanne MEXaHMYECKOTO ABM)KEHHUS C UCIIOIb30BAaHUEM
(u3MYeCKUX BEJIMYMH: KOOPJUHATA, IIyTh, IEPEMEILIEHUE,
CKOPOCTb, YCKOPEHHUE.

PaGora B rpynnax npu riiaHUpOBaHUH, TPOBEIECHUH U
HMHTEPIIPETALMH PE3YJIbTaTOB ONBITOB U aHAJIN3E
JOTIOJTHATENBHBIX HCTOYHUKOB

nHpOpPMALIKU TI0 TEME
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Jnnamuka

CpaBHeHHe Macc B3aMMOJICHCTBYIOIIUX TEl.

N3yueHne 3aBUCHMMOCTH CHIIBI YIIPYTOCTH OT AeopManuu;
CpaBHEHHUE CUJI TPEHUS MMOKOs, KAUCHUS U

CKOJIb)KEHHUSL.

OO6mbscHenue HeBecoMocTH. [IpoBeienue sKkcnepuMeHTa:
WCCJIEIOBAHNE 3aBUCUMOCTHU CUJI YIIPYTOCTH, BOZHUKAIOIUX B
npyKUHE U PE3NHOBOM 00paslie, OT UxX JedopMalui; u3y4eHue
JBUKEHMsI OpyCKa 10 HAaKJIIOHHOM IUIOCKOCTH; UCCIIEI0BAaHUE
YCJIOBHMM paBHOBECHS TBEPAOIO TeIa, UMEIOLIETO OCh

BpAIICHHUS.

OO0bsicHeHne 0COOEHHOCTEN PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO PSIMOJIMHEHHOTO ABMKEHUS, CBOOOTHOTO
MaJICHUS TEJ, ABUKEHHS IO OKPYKHOCTH HA OCHOBE 3aKOHOB
HproTona, 3akoHa BCEMHUPHOTO

TATOTEHUS.

OO0bsicHeHe OCHOBHBIX MTPUHITUTIOB JICHCTBUS MOAIIUITHUKOB 1
UX MPAKTUYECKOTO IPUMEHEHUSI.

OObscHeHne ABMKEHUS UCKYCCTBEHHBIX CITyTHHKOB.

Pemenne pacuéTHbIX 3a7a4 ¢ SIBHO 33JaHHON (PU3NYIECKOM
MOJEIIBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (POPMYJT TUHAMHUKH.
PacnioznaBanue (u3nueckux sBIEHUN B Y4YEOHBIX ONBITAX M
OKPY’KaIOIIEeH KU3HU: MHEPLMS, B3aUMOJCHCTBUE Tel. AHaIN3
(U3NIECKUX MPOIECCOB U SIBICHUH C MCIOIB30BAHUEM 3aKOHOB
Y MPUHIHUINOB: 3aKOH BceMHupHOro TaroteHus, [, II u III 3akons
Heprotona,  npuHOMO ~ CyNEpHO3UIMU  CUJI,  NPUHIUI
PaBHOIIPAaBHOCTH MHEPLMAIBHBIX CUCTEM OTCUETA

3aKOHBI COXPAHCHUSA B
MCXAaHHKEC

[IpoBeneHue 3xkcriepuMeHTa: U3y4eHue aOCOIIOTHO HEYTIPYTOro
yAapa

C TIOMOIIBIO JIBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB;
UCCIIeIOBaHHE CBSI3U paOOThI CUJIbI C U3MEHEHUEM
MEXaHUYECKON YHEPIUHU Tesa

Ha IIPUMEpPE PaCTSHKEHHS PE3UHOBOTO JKIyTa.

Onenka aOCOMIOTHBIX M OTHOCHUTENIBHBIX  MOTPELIHOCTEH
U3MEepEeHuH (PU3NUECKUX BEIUYHH.

Pemienune pacu€THbIX 337124 C SIBHO 331aHHON (PU3NYECKOM
MOJIEIIBIO

C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (POPMYJI AMHAMHUKH U
3aKOHOB COXPaHEHMS.

Pemnienne kauecTBEHHBIX 3a1a4

C OIIOPOH HA U3YYCHHBIE B Pa3Jele

«MexaHuKkay 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHHUS.
OnucaHre MEXaHUYECKOT'O ABH)KEHUS C UCIIOIb30BaHUEM
(bu3MYECKUX BEJIMYMH: UMITYJIbC T€Ja, KWHETUYECKasl SHEPT s,
NOTEHIMAIbHAsI SHEPT s, MEXaHUUYecKas paboTa, MeXaHHUYeCcKast
MOIIHOCTb.

Ananu3 pu3M4YecKUX NMPOLECCOB U SIBJICHHUH C HCIIOJIb30BaHUEM
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3aKOHA COXpPaHEHUs MEXaHUUYECKOH SHEPIUH, 3aKOHA
COXpaHEHUsI UMITYJIbCA.

OOBsicHEeHHE OCHOBHBIX IPUHIIUIIOB ICHCTBHS U MPAKTUIECKOTO
MIPUMEHEHHUS TEXHUYECKUX YCTPOMCTB, TAKUX KAK: BOJOMET,
KOIIEp, IPYKUHHBIN MUCTOJIET.

OObsicHEeHHEe JBWIKEHUS pakKeT ¢ ONOpod Ha H3yYCHHBIC
¢u3nvecKkre BeIUYMHbI U 3aKOHBI MEXaHHUKH.

Hcnonws3oBanne nmpy moAroTOBKE COOOIIEHUN O MPUMEHEHUH
3aKOHOB MEXaHUKU COBPEMEHHBIX UH(OPMAIIMOHHBIX
TEXHOJIOTHH JUIs TOMCKA, CTPYKTYPUPOBaHUS,

WHTEPIPETAINH U IPECTaBICHU HHOOPMALIUU, KPUTHUECKUN
aHaJInM3 nostyyaeMoi nHpopmauu [IpoBeaeHne KOCBEHHBIX
M3MEepeHuil, ucciae10BaHui 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYUH, IPOBEPKA

IIPEJI0KEHHBIX TUIIOTE3

MOJ'[eKyJIﬂpHaﬂ (1)1/13]/]1(3 H TEPpMOANHAMUKA

OcHoBBI [IpoBeneHue s3xcrepuMeHTa: onpeIeJIeHue MacChl BO3yXa
MOJIEKYJIIPHO B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHHI 00hEMa KOMHATHI,
- JTaBJICHUS U TeMIIepaTyphl BO3/lyXa B HEil; Hcce10BaHne
KMHETUYECKOU TEOpHH 3aBUCUMOCTH MEXIY MapaMeTpaMHu COCTOSIHUSI pa3pe’KeHHOTO
rasa.

Onenka aOCONMIOTHBIX M OTHOCUTENBHBIX  IOTPEIIHOCTEH
M3MepeHuil PU3NYECKUX BETHUUMH.

OOBsicHEeHHE OCHOBHBIX MPUHIIMIIOB JICHCTBUN TEPMOMETpPA U
OGapoMeTpa M yCI0BUHM UX 0€30I11aCHOTO UCIIOIH30BaAHUS B
MOBCETHEBHOMN KU3HU.

Pacno3naBanue Gpu3nuecKuX SBICHUN B YUEOHBIX OMBITAX H
OKpyXaromien xu3Hu: 1uddysusi, OpoyHOBCKOE JIBHKEHUE.
OnucaHue TEIUIOBBIX SBJIEHUI € UCIIOJIb30BaHUEM
(bu3mueckux

BEJINYUH: JaBJIEHUE Ta3a, TEMIEPATYpa, CPEAHAS KUHETHYECKas
SHEprus

Xa0TUYECKOTO IBUKEHHS MOJIEKYJI, CPEJHEKBAIpaTUYHAs CKOPOCTh
MOJIEKYJI.

Amnanu3 (pU3NYECKUX MPOLIECCOB U SIBICHUH € UCIOIb30BaHUEM
MKT, ra3oBbIX 3aKOHOB, CBSI3U CPEIHEN KHMHETUYECKOM
SHEPTUU TETIOBOTO JBUKEHHSI MOJIEKYJ C a0COMOTHOM
TEMIIEPATYPOU.

Pemenne pacuéTHbIX 3a7a4 ¢ SIBHO 33JJaHHON (PU3NYECKOM
MOJEIIBIO

C UCIOJIb30BAaHUEM OCHOBHBIX

nonoxxeHnit MKT, 3akoHOB 1 opMysT MOJIEKYJIIpHON (PU3HKH.
Pabota B rpynmax npu riiaHupOBaHUH, IPOBEICHUH U
WHTEPIPETALMH PE3YyJIbTaTOB ONBITOB U aHAIN3E
JIOTIOJTHUTEIBHBIX UCTOYHUKOB

uHpOpMALIKU 110 TeEME

OCHOBEHI [IpoBenenune IKCTIEPUMEHTA: U3MEPEeHNE yACIbHOU
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TCPMOJUHAMUKHA

TEILIOEMKOCTH BEIICCTRA.

Onenka aOCONIOTHBIX W OTHOCHUTENBHBIX  IOTPEITHOCTEH
W3MEPEHHUHN (PU3HMUECKUX BEJTUYHH.

N3yuenne Mmozaeneit mapoBoii TypOUHBI, IBUTATENsI BHYTPEHHETO
CrOpaHMsl, PEAaKTUBHOIO JIBUTATEIS.

OObsicHeHHE  TPUHIUIOB  JCWCTBUS M YCIOBHHU
0€30IIaCHOTO HCIIOJIL30BAHUSA B IIOBCEIHEBHOM JKH3HU
JIBUTATEIS BHYTPEHHETO CrOpaHMs, OBITOBOTO
XOJIOJIUJIbHUKA, KOHAUIIMOHEPA.

OmnucaHue CBOMCTB TEJI M TEIIOBBIX SIBJICHHUH C
WCIIOTh30BaHUEM (PU3UYECKHUX BEJIMYWH: JaBJICHHUE Ta3a,
TEMIIEPATypa, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS JHEPT U,
pabora rasa.

Pemenne pacuéTHbIX 3a7a4 ¢ SIBHO 33JaHHON (PU3NYECKOM
MOJEJIbIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (JOPMYIT
MOJICKYJISIPHON (DU3UKH U

TEPMOJMHAMUKH.

Pemenne kauecTBEHHBIX 3a1a4

C ONOPOW HA U3YUYEHHBIE B pa3ielie

«MonekynsipHast pu3uka u TEpPMOJAUHAMUKA» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE SBICHHS.

Pabora B rpynmax npu aHaium3e TOTOTHUTEIbHBIX HCTOYHUKOB
nH(pOpMauu 1o Teme

ArperaTHble COCTOSIHUS
BemlecTBa. Pa3oBbie
MePEXOIbI

[IpoBenenne  PKCHEpUMEHTA:  H3MEPEHHUE  OTHOCHUTEIbHOU
BJIQ)KHOCTH BO3/1yXa.

Onenka aOCONIIOTHBIX M OTHOCHUTENBHBIX  IOTPEIIHOCTEN
U3MEepEeHUH (PU3NUECKUX BEIUYHH.

N3yyeHue cBONCTB HACHIIIEHHBIX [TAPOB, CIOCOOOB N3MEPEHUS
BIIQ)KHOCTHU

HabmoneHne kunenus npu

ITOHWKEHHOM JIaBJICHUM, HAarPEBAaHUS U TUIABICHUS
KPUCTAJIJINYECKOIO BELIECTBA.

OOBsicHeHHE TPUHIIUIIOB JICHCTBUS U YCIOBUI 0€3011acHOTO
WCIIOJIb30BaHHUs B TOBCEIHEBHOM JKU3HHU TUTPOMETPA,
IICUXPOMETPA, KAJIOPUMETpa.

M3y4eHne TEXHOIOTHH MOJIyYE€HUsI COBPEMEHHBIX MaTEpUAlOB, B
TOM YHCJIE HAHOMAaTEPHAJIOB.

Pemenne pacdy€THBIX 337124 C SIBHO 3aJJaHHON (PU3MUECKOU
MOJIEJIBIO

C MCIIOJIb30BaHUEM YPaBHEHUS TEIJIOBOTO OajiaHca.

Pemenne kauecTBEHHBIX 3a1a4

C OIOPOH HA N3YYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
¢usnueckue sBIeHUs Mo TeMe. Pacro3HaBanne pU3NUecKux
SBJICHUH B y4EOHBIX ONBITAX U OKPYKAIOLIECH KU3HU:
nedopmarus TBEPABIX Tell, HArpeBaHUE U OXJIAXKICHHUE Tell,
M3MEHEHHUE arperaTHbIX COCTOSIHUM BelllecTBa U OOBSICHEHHE UX
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Ha OCHOBE 3aKOHOB U (POPMYII MOJIEKYIISIPHON (pr3nKH.
Hcnonp3oBanne nHGOPMAITMOHHBIX TEXHOJIOTUH TSI
MIOUCKaA,

CTPYKTYPUPOBAHUS, UHTEPIPETAIIMH U TPEICTABICHUS
rH(pOpMaIUU MPU TOATOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB MOJICKYJISIPHOH (pU3MKH 1

TEPMOJIMHAMHKH B TEXHHUKE

U TEXHOJIOTHSIX

JIeKTPOAUHAMMKA

DNeKTpocTaTUKa

IIpoBeneHue  SKCIEPUMEHTA:  U3MEPEHHUE  DIEKTPOEMKOCTH
KOHJEHCaTopa.

Onenka aOCOJIIOTHBIX M OTHOCUTENBHBIX  IOTPELIHOCTEN
3MepeHuil PU3NYECKUX BEITUUMH.

W3yuenne npuHIMIIOB ACMCTBUS AIEKTPOCKOIA, IIEKTPOMETPA,
KOHJIeHcaTtopa. M3yueHne MpUHIUIIOB JEUCTBYS U YCIOBUI
0€30MMacHOr0 NPUMEHEHUSI B MPAKTUYECKOM KU3HU,
KOMHUPOBAJIBHOTO anmnapara, CTpyHHOro NpuHTEpA.
Paccmotpenne pu3ndeckux OCHOBaHHM 3JIEKTPOCTATHIECKOM
3aIlUTHI U 3a3eMJICHUS SJIEKTPOIIPHOOPOB.

Pemenne pacuéTHbIX 3a71a4 ¢ SIBHO 33JaHHON (PU3NYECKOM
MOJEJIBIO

C MCIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB U (OPMYII
3JEKTPOCTATHUKHU.

Pemrenne kauecTBEHHBIX 331a4

C OIIOPOH HA N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢bu3nveckre IBICHUS SJICKTPOCTATHKH.

Pacnio3naBanue Gu3NYECKUX SBICHUH B YYEOHBIX OMBITAX U
OKPY’KaIOILeH )KU3HU: JJIEKTpU3aLUs TEN,

B3aMMOJICHCTBHE 3aps/I0B U 00BSICHEHNE UX Ha OCHOBE 3aKOHOB U
(hopMyIT IIEKTPOCTATUKH.

Onurcanue U3y4eHHbIX CBOMCTB

BEILECTBA U NEKTPUUECKUX SIBJICHUMN C UCIIOJIb30BAaHUEM
(U3NIECKUX BETMYNH: SJICKTPUICCKUH 3aps,

HaIpPsHKEHHOCTh JIEKTPUYECKOTO OIS,

MOTEHIINAJ, Pa3HOCTh NOTEHIIMAIIOB, AIIEKTPOEMKOCTb.

Ananu3 GU3NYECKUX MPOLECCOB U SBJICHHUH C HCIIOIb30BaHHEM
(bu3MYECKUX 3aKOHOB: 3aKOHA COXPaHEHUSI SJIEKTPUUECKOTO
3apsija, 3akoHa KyioHa.

PaGora B rpynnax npu aHanuze JOMOTHUTEIbHBIX HCTOYHUKOB
uHpOpMAaILIUU U TOATOTOBKE COOOIEHUH O MPOSBICHUN 3aKOHOB
AJEKTPOCTATUKH B OKPY’KaIOLEeH KU3HU U TPUMEHEHUU

UX B TEXHUKE

[TocrosiHHBII
ANeKTpuuecKkuid ToK. Toku
B Pa3JIMYHBIX Cpeaax

[IpoBenenue s3KCIepuMEHTa: H3yUYeHUE CMEIIAHHOTO COeTMHEHUS

pesuctopoB; usmepenne IJIC uCTOUHMKA TOKA ¥ €T0 BHYTPEHHETO
COTIPOTUBIICHUS; HAOIIOICHUE DJIEKTPOIH3A.

Onenka aOCONIOTHBIX W OTHOCHUTENBHBIX  IOTPEITHOCTEH

HM3MEpEHUH (PU3NICCKUX BEITUYUHH.
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OOBsicHeHHE TIPUHIIMIIOB JICHCTBHA U YCIOBUI 0€3011acHOTO
MPUMEHEHHUS aMIIEpMETPa, BOJBTMETPA, peOCTaTa, HCTOUHUKOB
TOKQ, 3JICKTPOHATPEBATEIbHBIX U JIEKTPOOCBETUTEIBHBIX
MpUOOPOB, TEPMOMETPA COTIPOTUBIICHHUS, BAKYYMHOTO JTHO/1A,
TEPMHCTOPOB U GOTOPE3UCTOPOB, MOTYIPOBOIHUKOBBIX JHOJIOB,
raJlbBaHHKH.

Pemenne pacuéTHBIX 3a71a4 ¢ SIBHO 33JaHHON (PU3NIECKOM
MOJEIbIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (JOPMYJT TEMBI
«ITOCTOSHHBIN 2TIEKTPUUECKHUM TOK.

PacrioznaBanue GU3NIECKUX SBJICHUHN B YUCOHBIX OMBITaX U
OKPY’KaIOIIEeH KU3HU: JJIEKTpUUECKasi IPOBOJUMOCT,
TEIIOBOE, CBETOBOE, XMMHUUECKOE, MATHUTHOC JICHCTBUS TOKA.
AHanu3 3JEKTPUYECKUX SBJICHUHN U MTPOIECCOB B IEISIX
IIOCTOSHHOT'O TOKa ¢ MCIIOJIL30BaHHUEM 3aKOHOB: 3ak0oH OMa,
3aKOHOMEPHOCTH

MOCJIE0BATEIBHOTO U MApaJUIENbHOTO COEAUHEHUS
MPOBOJHUKOB, 3aK0H J[xoynsa-JIeHma.

OnucaHne U3yYeHHBIX CBOMCTB BEIIECTB U AJIEKTPUUECKHUX
SIBJICHUH C MCTIOJIb30BaHUEM (PH3UUECKIX

BEJIMYMH: AJIEKTPUUECKUI 3apsi, CHIia

TOKQ, JIEKTPUYECKOE HANPSHKEHUE, IIEKTPUUECKOE
COTMPOTHUBIIEHUE, PA3HOCTH MoTeHIHanoB, IJ[C, paboTa Toka,
MOIITHOCTh TOKa.

Hcnonb3oBanne nHYOPMAITMOHHBIX TEXHOJIOTHH IS

TIOHMCKa,

CTPYKTYPUPOBAHUSI, THTEPIIPETALIMU U MPEICTABICHUS
nH(pOpMALUY TIPU TIOATOTOBKE COOOIICHUH O TPUMEHEHUT
3aKOHOB IOCTOSSHHOTO TOKAa B TSXHUKE M TEXHOJIOTHSIX.

11 knacc

TemaTuueckue
0JI0KH, TEMBI

OcHoBHbIE BHBI eSITEJIbHOCTH oﬁyqamumxca

DJIeKTPOAUHAMHUKA

MarsuTHOE MoJIe.
DneKTpOMarHuTHa
1

WHTYKITUS

[IpoBeneHmne 3KCIEpUMEHTA: U3YYEHHE MarHUTHOTO TOJI KaTYILIKH C
TOKOM; HCCJIEIOBAaHUE JICUCTBUSA MOCTOSSHHOTO MarHUTa Ha PaMKYy ¢
TOKOM; MCCJIEIOBAHUE SBJICHUS JIEKTPOMAarHUTHON MHIYKLIUU.
OreHka aOCOMIOTHBIX M OTHOCHTEIBHBIX MOTPEITHOCTEH U3MEPEHHIA
¢duznueckux BenuarH. OOBbsICHEHUE IPUHITUIIOB JCHCTBUS U
yCJIOBHI 6€30MacHOT0 MPUMEHEHUS TOCTOSIHHBIX MarHuTOB,
AJIEKTPOMArHUTOB, JIEKTPOJABUTaTENS, YCKOPUTEIEH AIIEMEHTAPHBIX
YacTHUll, UHAYKIMOHHOU neun. Pemenne pacu€THbIX 3a1a4

Ha TIpUMEHEHUE PopMYJT TeMbI « MarHuTHOE ToJie. DIIeKTPOMarHuTHAsI
MHAYKIMs». PerieHne kauecTBEHHbIX 33/1a4 C ONOPOM Ha U3YUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUECKUe SBICHHs TeMbl « MarHuTHoe
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noJie. JJIEeKTpOMarHuTHast MHAYyKUus». ONpeneneHe HarpaBieHNs
BEKTOpa MHIYKIUHA MarHUTHOTO T10JIs1 IPOBOJIHHUKA C TOKOM, CHJIbI
Awmrniepa u cuisl JlopeHna.

Pacnio3HaBanue pu3nyecKux SBICHUHN B y4eOHBIX ONbITAX U
OKPYXAIOIIEH )KU3HU: B3aUMOJICHCTBUE MArHUTOB,
ANIEKTPOMATrHUTHAS UHIYKLINS, TEUCTBUE MATHUTHOTO TOJISI HA
IIPOBOJIHUK C TOKOM U JBHKYIIMICS 3apsii.

AHanu3 3JIEKTPOMATrHUTHBIX SIBJICHUH C UCIIOJIb30BAaHUEM 3aKOHA
AIIEKTPOMATHUTHON MHAYKIUH.

Onucanune U3y4eHHBIX CBOMCTB BELIECTB U AIEKTPOMArHUTHBIX
SIBIIGHUH C UCIIOJIb30BaHUEM (DU3MUECKUX BEIUUMH: UHAYKIHS
MarHuTHOTO oJisA, cuia Amnepa, cuna JlopeHna, ”HIyKTUBHOCTh

KaTyIIKH, SHCPI'UA DJICKTPUICCKOI'0O U MArHUTHOT' O TIOJIEH.

KoJs1e0aHusa ¥ BOJIHBI

Mexanu4deckue u HccnenoBanue napameTpos

SJICKTPOMAarHMTHBIC KOJIe0aTeIbHON CUCTEMBI — MTEPUO0/Ia, YaCTOTHI, AMIUTUTYIBI U (Da3bl
KoneOanus KoJieOaHu# (MY KUHHBIA W/UITH

MaTeMaTHUYecKuii MasTHUK). HabmrogeHue 3aryxaronmx Kojie0aHu.
HccnenoBanune cBOWCTB BHIHYKJICHHBIX KOJICOaHHIA.
HaGmronenue pesonanca. [IpoBenenune skcriepuMeHTa:
UCCIIEeIOBaHNE 3aBUCUMOCTH NEPHO/1a MaJIbIX KoJeOaHUi rpy3a Ha
HUTH
OT IJIMHBI HUTH U MACCHI TPy3a; UCCIEIOBAHUE TEPEMEHHOTO
TOKA B IIENH U3 N10CJIE0BATEIBHO
COETMHEHHBIX KOHJEHCATOpa, KATYLIKHA U PE3UCTOPA.
OneHka aOCOMIOTHBIX W OTHOCUTENIBHBIX IOTPEHIHOCTEN H3MepeHHi
(UBUYECKUX BEIIMYUH.
OO0ObsicHeHHEe TPUHIIUIIOB ACUCTBUA U yCIOBUI 0€301acHOro
IIPUMEHEHNUS MIEKTPUYECKOTO 3BOHKA, T€HEPATOpa IEPEMEHHOTI0 TOKA,
JIMHUH JJIEKTponepeay.
Pemmenne pacuéTHbIX 337124 ¢ SIBHO 33JaHHON (PU3UYECKON MOJIETIBIO
C MCII0JIb30BaHHEM OCHOBHBIX 3aKOHOB U ()OPMYJI, OTTUCHIBAIOLIIX
MEXaHMYECKHE U 3JIEKTPOMarHUTHbBIE KOJIeOaHusI.
Onucanrie MEXaHMYECKUX M AJIEKTPOMArHUTHBIX KOJIeOaHUH ¢
UCIOJIb30BaHUEM (PU3UYECKUX BEJIMYMH: MIEPUOJ] U YaCTOTa
KoseOaHul, aMIIuTyaa u pasza konebaHuid, 3apsa U CUiIa TOKa
B TAPMOHHYECKUX AJIEKTPOMArHUTHBIX KOJICOAHMSIX.
Pemenne kauecTBeHHBIX 3a7a4
C OIOPOH Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH, ONHUCHIBAIOLINE
MEXaHMYECKHE U DIIEKTPOMarHUTHBIE KOJeOaHusI.
Pabora B rpynnax npu riiaHUpOBaHUM, IPOBEACHUHN U UHTEPIIPETALIUU
PE3yIbTATOB OIBITOB, U AHAJIN3€E JIOMOJIHUTEIbHBIX HCTOYHUKOB
UH(POPMALIUH TI0 TEME.

MexaHuueckue u N3yuyenue oOpa3oBaHus U PACIPOCTPAHEHUS MTONEPEYHBIX U
ANIEKTPOMArHUTHBIE | IPOJOJILHBIX BOJIH.
BOJIHBI HaGmoneHune oTpaxeHus U NpeIoMIICHHs, HHTephEepeHIUN U

IudpaKIy MEXaHNYECKUX BOJTH.




32

HabmnroneHue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILIUTYA0H U
YaCTOTOU KoJieOaHUH, 3BYKOBOT'O pE€30HAHCA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
npejoMIICHHUE, ONspU3anus, Tudpakuus, HHTepdepeHus.

N3ydeHue ycinoBui U3Iy4eHHS 3JIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
OopueHTaUuu BeKTOpoB E, B,

V B JIEKTPOMAarHuTHOM BoJIHE. V3yueHne mpumeHeHus
AIIEKTPOMATrHUTHBIX BOJH B TEXHUKE U OBITY.

OO0ObsicHeHHEe TPUHIIUIIOB ACUCTBUA U yCIOBUI 0€301acHOro
MPUMEHEHHUS MY3bIKAJIbHBIX HHCTPYMEHTOB, YJIbTPa3BYKOBOM
JUarHOCTHKHU

B TEXHUKE U MEJIMLIMHE, Pajapa, paIuONpPUEMHHUKA, TEIEBU30PA,
aHTeHHsbl, Teaedona, CBU-neun.

Pemenne pacuéTHBIX U KaU€CTBEHHBIX

3a/1a4 ¢ OMOPOU HA U3yUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH,
ONUCHIBAIOIIME PACTIPOCTPAHEHUE MEXAHUYECKUX U SJIEKTPOMArHUTHBIX
BOJIH.

Hcnonb3oBanue HHOOPMAIIMOHHBIX TEXHOJIOTHH JUIs TIOUCKA,
CTPYKTYPHPOBAHUS, HHTEPIIPETAINH U TIPEACTABICHUS HHPOPMALIUT
TP TIOJITOTOBKE COOOIIEHUI

00 MCIOJIb30BaHUU 3JIEKTPOMArHUTHBIX BOJIH B TEXHHKE.

VYyacTtue B AucKyccun

00 AJIEKTPOMAarHUTHOM 3arpsi3HEHUU OKPY>KaOIEH Cpebl.

Pabora B rpynnax npu riiaHUPOBaHUM, TPOBEACHUHN U UHTEPIIPETALIUU
PE3yIbTATOB OIBITOB M aHAJIU3E JONOJIHUTEIbHBIX HCTOYHUKOB
uHGOpMAIIUHU TI0 TEME.

Onruka

W3y4eHue sBIE€HUS MOTHOIO BHYTPEHHETO OTPAXKEHHUs, €r0 IPUMEHEHUS
B CBETOBO/IE.

N3ydenue Mmozeneil MUKpOCKOIa, TeIecKoma.

[TonyyeHue cniekTpa ¢ HOMOIIBIO IPU3MbI U AU(PPAKIIMOHHON
pemérku. M3Mepenue nokasaresns npeaoMIIeHUs CTEKIa.
HccnenoBanue cBOMCTB N300pakeHHI B JIMH3AX.

OOBsicHEeHHE TIPUHIIAIIOB IEHCTBHS U YCIOBUI 0€3011acHOTO
IPUMEHEHUs OYKOB, JyIIbl, poTOAMNIIApaTa, IPOSKIIUOHHOTO
anmnaparta, MUKpOCKOIIa, TE€JIECKOIa, BOJIOKOHHON ONTHKH,
JU(PPaKIHOHHON PEeETKH, NOISIPOUAA.

Pemenue pacuéTHbIX 33724 C SIBHO 33/1aHHON (PU3NUECKOI MOJIEIBIO
C MCII0JIb30BaHHEM OCHOBHBIX 3aKOHOB U ()OPMYJI F€OMETPHUUECKOM
OITHKH.

[TocTpoeHue u onucanue U300paxeHus, CO3JaBaeMOro MIOCKUM
3€pKajioM, TOHKOMW JIMH30M.

PaccmoTpenue npenenoB NpUMEHUMOCTH F€OMETPUUECKON
OITHUKH.

PacniozHaBanme pu3nueckux sSBIEHUH B ONBITAX M OKPY KAIOLIEH
JKU3HU: IIPSIMOJIMHENHOE paclpoCTpaHEHNUE CBETA, OTPAKEHUE,
npesioMiieHue, HHTepPepeHIus, Tupaxius u

MOJIIPU3aLUsl CBETA, TUCIIEPCUs CBETA.
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W3yuenue ycnoBuii HabIIOAEHNS MAKCUMyMOB U MUHUMYMOB

B MHTEeP(PEPEHIIMOHHON KapTHHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX
NCTOYHUKOB.

VYcnoBue HabMI0eHUS TI1aBHBIX MAKCUMYMOB IIPU MaJ€HUN
MOHOXPOMAaTHUYECKOTO CBETa Ha TU(DPAKIIUOHHYIO PEIIETKY.

AHanu3 oNTHYECKUX SIBJICHUH C UCIIOJIL30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PaCPOCTPAHEHUS CBETA, 3aKOHBI OTPAYKEHUS CBETA,
3aKOHBbI HpGJIOMHeHI/ISI CBETa.

OnuncaHne ONTUYECKUX SBJICHHI C HCIIOJIH30BaHUEM

(UBUYECKUX BEMYUH: (OKYCHOE PACCTOSTHUE U

OIITUYCCKas Cujia JIMH3BI.

OcHOBBI cHIeUAJILHOI TEOPUH OTHOCUTEILHOCTH (1as1ee — CTO)

OcHoBBI Pemennie kauecTBEHHBIX 3a/1a4

CIeLHaIbHON ¢ onopoii Ha nzyuyeHuble nocrynatel CTO.

Teopun Hcnonws3zoBanne MHPOPMAIIMOHHBIX TEXHOJIOTHH JIJIs1 TTIOMCKA,

OTHOCHTCIBHOCTH CTPYKTYPHUPOBAHUS, MHTEPIIPETALMH U TPEACTaBICHUs HHPOPMALIUU
MIPY TIOJTOTOBKE COOOIICHUH O TPaHUIIaX MPUMEHIUMOCTH KJIACCUYECKOM
MexaHuku u ocHoBax CTO

KBanToBas ¢usnka
DJIeMEHTEI Ha6monenue dporoaddexra

KBAHTOBOI OIITUKH

Ha YCTaHOBKE C IIMHKOBOM IIIIaCTUHOMN. MccienoBanue 3aK0OHOB
BHemHero Gorodddexra.

OOBsicHEHHE OCHOBHBIX MPUHIIMIIOB JIEHCTBHUS TEXHUUYECKUX YCTPOUCTB,
TakuX Kak: GoTosneMeHT, GoToaTUUK, CONHEYHAs OaTapes,
CBETOJIMO/I; U YCIOBHI MX 0€3011acCHOr0 MPUMEHEHUSI B IPAKTUYECKOM
KHU3HU.

Pemenue pacuéTHbIX 33724 C IBHO 33/1aHHON (PU3NYECKOI MOJIEIBIO

C MCIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB U ()OPMYJT KBAHTOBOM OTNTHKH.
Perienue kaueCTBEHHBIX 3aa4

C OINOPOH Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOM OINTHKH.
PacniozHaBanue pu3nyueckux siBIEHUN

B y4eOHBIX OnbITax: (poTOAIeKTpHUeCKi 3 (heKT, CBETOBOE /IaBICHUE.
Omnucanue HN3YYCHHBIX KBAHTOBBIX SIBJICHUHN U IMponeccCcoB

C MCII0JIb30BaHUEM (PU3NYECKUX BEITMUUH: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA,

SHEPTHUsl U UMITYJIbC (POTOHA.

Crpoenue aroma

Wzydenne moaenu omnbita Pesepdopa.

[TpoBeneHune sKcriepuMeHTa

no HaOMIOJCHWIO JHHEWYaToro cmekTpa. OleHka aOCONOTHBIX H
OTHOCHUTEJIbHBIX IMOTPEITHOCTEN N3MEepEeHNH (PU3NIECKUX BEITHYUMH.
N3yuenue mogenu aroma: ToMCOHA, INIAHETAPHON MOJAENIH aTOMa,
Mojenu atroma bopa.

N3yueHune criekTpa ypOBHEW SHEPrUU aTOMa BOJAOPOA.

OObsicHEHNE TPUHITUIIOB JICUCTBUS U YCIIOBUN 0€3011aCHOTO
MPUMEHEHHUs CIIEKTPOCKOIA, Jlazepa, KBAaHTOBOTO KOMIIbIOTEpA.
PemeHHe KAa4YE€CTBCHHBIX 3a1a4
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C ONOpOH Ha M3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE
aBJieHUs 110 TeMe «CTpOeHHE aTOMay.

PacrniozHaBanue pu3nueckux sSBICHUN B y4€OHBIX ONbITAX:
BO3HHUKHOBEHUE JINHEWYATOIrO CIIEKTPA U3JTyUYEHUSI.

AHann3 KBaHTOBBIX IIPOLIECCOB U

SBJIEHUH C UCIIOJIb30BAHUEM ITOCTYJIaTOB bopa

AToMHOE sSApO

N3yueHne sKCriepuMeHTOB,

JTOKA3bIBAIOIINX CIOXKHOCTh CTPOSHHS aTOMHOTO sJIpa.
HccnenoBanue TpeKOB YacTHIl (TI0 TOTOBBIM (oTorpadusm).
W3ydeHue saepHbIX CUII, SAEPHBIX Peakiuil CHHTEe3a U pacraja,
TEPMOSIAEPHOIO CUHTE3A.

W3yuenne HyKJIOHHOH Mozenu sapa I eitzenOepra-lBaneHko.
OOBsICHEHHE yCTPOMCTBA U IPUMEHEHUS JO3UMETpa, KaMephbl
Bunscona, siaepHoro peakropa, aToMHOM GOMOBI.

Pewenue 3anau ¢ onopou

Ha MOJIyYEHHBIC 3HAHUs, B T.4. O 3apse U MaCCOBOM YHUCJIE sApa.
PacnioznaBanue QU3NYECKUX SBICHUN B YUCOHBIX OMBITAX U B
OKPY’KaOIIEH )KU3HU: €CTECTBEHHASI U UCKYCCTBEHHAs
pannoakTUBHOCTh. OnKcaHne KBAaHTOBBIX SIBJICHHI U MPOLIECCOB C
UCIONIb30BaHNEM (PU3UUYECKUX BEIMYHH: MEPUO/] TOTypacraia, YHeprus
CBSI3U ATOMHBIX Si7IEp, Ne(EKT MacChI sJIpa.

AHau3 NpoueccoB U SIBJIEHUHN C UCIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsija,

3aKOH COXPaHEHHUsI MacCOBOTO YKCIIa, MOoCcTyaThl bopa,

3aKOH PaJMOaKTUBHOTO pacrasa.

Yyactue B paboTe Kpyrioro cTomia

«DyHnameHTaabHbIe B3auMoieicTBrs. EquHCTBO (hr3mdeckoil’
KapTUHBI MUPAY.

Hcnonp3oBanne nHGOPMAITMOHHBIX TEXHOJIOTHH JIsI TOMCKA,
CTPYKTYPHUPOBAHHUSI, UHTEPIIPETAIIMH U TIPEICTABICHUS WH()OpMALIUN
IIPU MTOATOTOBKE COOOIICHU O MPUMEHEHUH 3aKOHOB KBAaHTOBOI
(U3HUKY B TEXHUKE ¥ TEXHOJIOTHUSX, YKOJIOTHUECKUX

acreKTax sJICPHON SHEPreTHKH.

JJieMeHThl ACTPOHOMMU U acTPOPU3NKH

DIIeMEHTHI
ACTPOHOMHH U
acTpoU3UKHI

[ToaroroBka cooOmieHnit 00 Tanax pa3BUTHS aCTPOHOMHH, O
MPUKJIATHOM U MUPOBO33PEHYECKOM 3HAUEHUU aCTPOHOMUH, O
METOJIaX IMOJIYYCHHS HAyYIHBIX aCTPOHOMHUYECKUX 3HAHHMA, OTKPBITHIX
B COBPEMEHHOI acTpOHOMUHU.

N3yueHne COBpEMEHHBIX

MIPEJICTaBICHUIA O MPOUCXOKACHUH U 3BotoMK COJHIIA U 3BE3.
W3y4yeHne TUTIOB TaaKTHK, PAAHOTAIaKTUK U KBa3apOB.

N3yuenune nBukeHns HeOECHBIX TEJ, SBOJIONMH 3BE3/1 U BeeneHHOM,
MPOLIECCOB, MPOUCXOSAIINX B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEKTATAKTUYECKOM Cpejie, MacIITaOHOU CTPYKTYphl BeeneHHoH.
OO0mbsacHenue pacupenus: BeenenHol Ha ocHoBe 3aKoHa Xab6ma.

[ToaroroBka K 00CYXICHHUIO
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HEpeIlIeHHBIX pobiieM acTtpoHoMuu. [IpoBeneHne Habmo1eHHH
HEBOOPYKEHHBIM I1a30M

C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX

MIPUIIOKEHUH JJIs1 OTIpeIeNIeHuUs TOJI0KEHUSI HEOECHBIX 0OBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be31usl CEeBEpPHOTO

MOJIyLIapHsl U SIPKUE 3BE3BI.

[TpoBenenue nabnroaenuii B Teneckorn JIyHsl, maner, Mneunoro [1ytu.
VYyactue B JUCKYCCHH O HEPEIICHHBIX NPo0IeMax aCTpOHOMUH

O06obuatomiee VY4acTue B AMCKYCCHU O POJIH (PU3UKU U aCTPOHOMUU B pa3IMYHBIX
MIOBTOPEHUE cdepax IesITeIbHOCTH YeTOBeKa.

[ToaroroBka coobmiennii 0 Mmecte GU3NIECKOI KapTHHBI MHPA B DSy

COBPEMEHHBIX ITPE/ICTABICHHI

0 IpHUpOJIE.

Bemmonnenne  y4eOHBIX — 3aJaHMM, JAEMOHCTPHPYIOUIMX  OCBOCHHE

OCHOBHBIX TOHSTHHA, (PU3MYECKMX BEIMYMH W 3aKOHOB Kypca (pu3mkm

10-11 knaccos

Opranu3anus NPOEeKTHON U y4eOHO-HCCIe0BATEIbCKOI 1eSITeJIbHOCTH
o0yJarommnxcs

[IpoekTHass u ydeOHO-HCCIIEIOBATEIbCKAS ACATEIBHOCTh OOYYAIOMIMXCS MO yueOHOMY
npeamery  «®Du3uka»  OpraHuM3yeTcs ¢ eNblo  (DOPMUPOBAHMSI  HMCCIIEIOBATEIBCKUX
KOMIIETEHTHOCTEH Yepe3 OCBOCHHE MTPUEMOB M METOJI0B HAyYHOTO Mo3HaHUsA. DOpMBI IPOEKTOB:
WH(POPMAIMOHHBIC, TBOPYECKHE, WCCIEAOBATEILCKUE. B  X0Je TMPOEKTHOW JeATeNIbHOCTH
o0yuJaromuecs ¢ MOMOIIIBIO HOBBIX 3HAHUH pa3penaroT BEISBICHHYIO B yUeOHOI Teme npobiiemy,
paboTass MHIWBUAYAIBHO WIM B TpyIIe. MUHHU-TIPOSKTHI PEATM3YIOTCS HAa OJHOM YYeOHOM
3aHSATHH; KPATKOCPOUHBIE TPOEKTHI OCYIIECTBISIIOTCSA B TEUCHUE MEepHoIa paboThl HaJl y4eOHOMH
TEMOM, TIPU ATOM OCHOBHAS JIEATEIBLHOCTh IO COOPY MH(POPMAIIMU U U3TOTOBICHHUIO MPOTYKTA
BEZETCS O0YJAIOIUMICS B PaMKaxX BHEYPOUHOW AEATEIbHOCTH MIIM Ha CAaMOIIOJTOTOBKE.

TeMbl HCCIET0BATEIbCKHUX MPOEKTOB MO (PU3HKeE
10-11 xnacc
. [Imazma-deTBepTOE COCTOSIHUE BELLIECTBA
. HeTpanuuuoHHbIE HICTOUHUKY SHEPTUU
. Mcnionib30BaHne 3JIEKTPOIHEPTUU B TPAHCIIOPTE
. ATOMHasI SHEpPreTUKa-IUII0Chl WIIK MUHYChI
. B Mupe MbUIBHBIX ITy3bIpel
. HeTpanuumoHHbIE HICTOUHHUKY SHEPTUU
. MoOuIbHBIN TeeOH C TOUKU 3peHUst HPUBNKU

0NN B W N

. CoBpeMeHHbIE TEXHUYECKHE MTPOEKTHI UCIIOIB30BAHUS SHEPTUU BETPa

9. DnexTponus

10. PagnonnekTpoHMKa B )KU3HU YEJIOBEKa

11. CBer u ero cBoicTBa

12. TIoBepXHOCTHOE HATSKEHUE KUIKOCTEN

13. Kakue ObIBarOT MOJIHMH U B YeM OCOOCHHOCTD JIMHCHHON MOJTHUHT

14. DnekTpuyeckoe COMPOTUBIICHUE TEJIa YEJIOBEKa B 3aBUCHMOCTH OT BO3PAcTa U YacTH Tela
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15. AtoMHas 3HepreTuka: 3a U IpoTUB

16. Paguanus

17. MuUKpOBOJIHOBAS TI€Ub: [10JIb3a U BPE

18. M3yuenue ucropun paanocssizu. IlepcriekTuBbl pa3BUTHS U UCIIOJIb30BaHUS paanocssizu 20
CTpaHMI]

19. Cnnoco6bl 5KOHOMUU TOIUIMBA AaBTOMOOWJIS

20. B3rsa Ha 3peHHe ¢ TOYKU 3peHust PU3NKU

21. I[IpeuMy1iecTBO 3IEKTPOABUTATENEH

22. Ou3uKa ¥ 3aKO0H: JAaKTUIOCKOITMYECKHE MCCIIEJOBAHUS

23. A3pOoJIMHAMUYECKHE XapPAKTEPUCTUKUA CAMOJIETA

24. DeKTpOMOOHIIN CETOTHS U 3aBTpa

25. 3enéHas sHepreThKa

26. 3yueHre onTHYECKUX SIBJICHUI B IPUPOIEC M MX KiacCuPuKanus

27. Pagnanys

28. AnbTepHATUBHBIC BUJIbI SHEPTUH

29. Onruueckue WIT03UU

30. BnusiHre n3nmydeHus: HCXOASIIEro 0T COTOBOTO TenedoHa Ha KHU3Hb U 30POBbE YEIIOBEKA.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuecTBo 4acoB DJIEeKTPOHHBbIE
HaunMeHoBaHue pa3aesioB U TeM nndposbie
Ne n/n P KonTpoabHbie IIpakTHyeckue (macpp )
NMPOrpaMMbI Bcero o0pa3oBaTeibHbIE
padoThI padoTsI
pecypchbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O IIO3HAHUS
1.1 ®u3nKa 1 METOJbI HAYYHOT'O MTO3HAHUS 2 Bubmiorexa LIOK
) A Y https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
Bu6nuoreka IJOK
2.2
Huramika ’ https://m.edsoo.ru/7f41bf72
Bbubmauoreka LIOK
2. 1 1
3 3aKOHBI COXpaHEHHUS B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUIECKOM 9 1 Bubnuoreka I[JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nuoreka IJOK
3.2 OCHOBBI TEPMOJITUHAMHUKHI 10 1 https//m.edsoo.rw/7f41bf72
313 ArperatHble COCTOSIHUS BELIECTBA. 5 Bu6nuoreka IJOK
' da30BbIe EPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazaery 24



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Paznen 4. SJIEKTPOJJUHAMHUKA

4.1 DIIEKTPOCTATUKA 10 bubmiorexa HOK
' P https://m.edsoo.ru/7f41bf72
49 [TocrosiHHBIN 31€KTpUYECKUH TOK. TOKHU B 12 Bubnuoreka I[{OK
' Pa3IMYHbIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazupeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KUIIACC
KosmuecTBO yacos JJ1eKTPOHHBIE
HaumenoBaHue pa3aenoB U TeM nu¢poBbIe
Ne n/n P KonTtpoasusie | IlpakTuyeckne (uacpp 4
NporpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThl padoTsI
pecypcsl
Pazaen 1. SJJEKTPOJAMHAMUKA
11 MarauTtHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubmmotexa LIOK
) WHIYKIUS https://m.edsoo.ru/7f41¢c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHu4ecKHe U 311EKTPOMarHUTHBIE 9 | bu6mmotexa IIOK
' KoJIeOaHwsI https://m.edsoo.ru/7f41c97¢c
9 MexaHu4ecKHle U 311€KTPOMarHUTHbIE 5 | bubmorexa IJOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢c
Bubmuoreka LIOK
23 O 10 3
i https://m.edsoo.ru/7f41c97¢c
Hroro no pazpeny 24

Paznexn 3. OCHOBbBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU

31 OCHOBBI CTIEIMATIEHON TEOPUHU 4 | Bubmunoreka IJOK
' OTHOCHTEITBHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazpeny 4
Paznen 4. KBAHTOBASI ®U3UKA
Bubmuorexa LIOK
4.1 i
DJIeMEHTbI KBAaHTOBOU ONTHKU 6 https://m.edsoo.ru/7f41c97¢
bu6mmoreka IJOK
4.2 Crpocnne atoma 4 https://m.edsoo.ru/7f41¢97¢



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

40

4.3 ATOMHOE SA71pO

Bbu6nuoreka IJOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazaeny

15

Pazpen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

5.1 OJeMeHTHI aCTPOHOMHUU U aCTPOUNKU 7 bubamorexa LIOK
https://m.edsoo.ru/7f41c97¢c
Uroro no pazzeny 7
Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHUE
bubnunorexa [JOK
6.1 Obobuaromee nosropene 4 https://m.eds:){).ru/7f410970
Uroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68



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

42

10 KJIACC
KoanuecTBo yacos JIeKTPOHHbIE
nupposeie
Nen/m | Tema ypoka Kontpoasnbie | IlpakTudyeckue
Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl

1 ®usuka — Hayka o npupoze. Hayunsie 1 bubnuorexa [JOK
METOMBI IIO3HAHUS OKPYIKAIOIIETO MUpa https://m.edsoo.ru/ff0c32¢2
Pounb 1 MecTo ¢pusuku B popMUPOBAHUU

2 COBPEMEHHOM HAy4YHOU KapTHUHBI MHUPA, B 1 bubmmorera [TOK

p . y p Vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAeSATEIbHOCTH JI0IeH
MexaHnueckoe IBIKECHHUE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO 1 bubnuorexa [JOK
nBwxeHud. [lepemernienue, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHoMepHOE IpAMOIMHENHOE IBUKCHHC 1 bubmorexa LOK

P P https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE MPAMOJIUHEITHOE 1 bubnunorexa [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHOE TazieHue. Y CKOpeHHe | bubmuorexa [JOK
CcBOOOIHOTO MAEHNSA https://m.edsoo.ru/ff0c39cc

. KpuBonuneiinoe npmxenue. /puxenne | bu6nuoreka [JOK
MaTEPHUAIbHOU TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuniun otHocuTenpHOCTH [ anuest.

. bu6mmoreka [IOK

8 Nuepumanbubie cuctemsl oTcueta. [lepBbiit 1

3akoH HrroTona

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2
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Macca tena. Cuna. [IpuHImn cynepno3uimu

9 cui1. Bropoii 3axkoH HeroTona mis bubnnorexa LIOK
) p . https://m.edsoo.ru/ff0c3be8
MaTepuaibHOU TOUKU
10 Tpetnit 3akoH Hpr0TOHA 7151 MaTEpUAIIBHBIX bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BCeMUPHOTO TsAroteHus. Cuna bubnnorexa [JOK
TsDKecTH. IlepBast kocMHuUYecKas CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena
yipy y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent tpenuns. Cuna
13 CONPOTHUBIICHUS NP JABUKEHUU TeJla B bubmorexa HOK
P P https://m.edsoo.ru/ff0c3{76
JKUJIKOCTHU WM rase
ITocTynarenbHOE U BpalaTeibHOE
14 JIBIDKEHHE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHnT cuinbl. [lneuo cuinbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPIOIO Tea
HNMiynsc MaTepraIbHONW TOUYKH, CUCTEMBI
15 MaTepualbHbIX TOUEK. IMIyJIbC CUIIBI. bubnuorexa [JOK
3aKOH cCOXpaHEHHs uMIyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
Pabota u MmoutHoCTh criibl. Kunernueckast
16 SHEPTUs MaTepruasbHON ToukH. Teopema 00 brbmmorexa [HOK
P P o p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPT U
[TorenumnansHas sueprud. [loreHnmanbHas
17 SHEprus yrnpyro neopMHUPOBAHHON bubnmnoreka [JOK
npy>kuHsbl. [loTeHUHaIbHAs SHEPrus Tena https://m.edsoo.ru/ff0c461a
BOJIM3M MMOBEPXHOCTH 3eMIIU
18 [ToTeHIManbHBIE U HEMMOTEHIIUAIBHBIE CUJIBL. bubmmoreka [JOK



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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CBs3b pa6OTH HCTIOTCHIOUAJIBHBIX CHII C
H3MEHEHHEM MEXaHHMYSCKOM OHCPIUn
CUCTEMBI TeJl. 3aKOH COXpaHCHUA
MEXaHUYeCKOM OHEPIrun

https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTtophas pabora «MccnenoBanue
CBSI3U Pa0OTHI CHITBI C M3MEHEHUEM
MEXaHUYECKOW YHEPTUU Tejla Ha TIpuMepe
PaCTsHKEHUST PE3HHOBOTO XKT'yTa)

20

KonTponbhas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE)

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

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KHHETHYECKOU Teopuu. bpoyHoBckoe
nswkenue. Auddyzus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKEHUS U B3aUMOICUCTBUS
4yacTHI] BeulecTBa. Moienu cTpoeHus razos,
JKUJIKOCTEN U TBEPJBIX TEI

23

Macca monekyn. KonndyecTBo BeliecTsa.
[TocrossuHast ABoraapo

24

Tennosoe paBHOBecue. Temmneparypa u e€
n3mepenue. lllkana remneparyp Llenbcus

25

HUneanpuenii raz B MKT. OcHOoBHOE
ypaBHenue MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas TemrepaTypa Kak Mepa
CpeHEel KHHETUYECKON YHEPTUU ABUKECHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneiipona

bubmnoreka [HOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lampToHa. ["a30BBIC 3aKOHBI



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c478c
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JlaboparopHas padota «lccrnenoBanue

28 3aBUCUMOCTH MEXI1y IapameTpamMmu
COCTOSIHUS pa3peKEHHOI0 razay
79 M3omnponeccsl B HI€aIbHOM Ta3e U UX bubnuoreka [IOK
rpaduueckoe mpecTaBIeHNE https://m.edsoo.ru/ff0c570e
BuyTpeHHsis sHeprusi TepMOAMHAMUYECKON
30 CHCTEMBI M CIIOCOOBI €€ N3MEHEHUS. bubmuoreka [JOK
KonmgectBo Temnorsl u pabora. BuyTpenHssa https://m.edsoo.ru/ff0c5952
SHEPTUsl OJJHOATOMHOI'O UJICATBHOTO Ta3a
31 Bunn Termionepenauu Bubmorexa OK
P https://m.edsoo.ru/ff0c5c36
Y nenbHas TEIIIOEMKOCTD BEILIECTBA.
32 KonuyecTBo TEIIOTHI MpH TeIIONEpeaayue bubmmorexa [IOK
. p pestate. https://m.edsoo.ru/ff0c5¢36
AnumabaTtHBIH mporiecc
1 IlepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bu6nuorexa [IOK
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeobOpatumocTh mporeccoB B MpHUPOIE. bubnuoreka [IOK
BTopoii 3ak0H TepMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunuun gevicteus u KII/ TermoBoi bu6mmoreka [{OK
MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KI1J]
37 DKonorndeckue nmpoodIeMbl
TETJIOPHEPTETUKU
18 O6o6maromuit ypok «MonekysipHas bubmmoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
39 KoHnTtponbHas paborta o Teme bubmuorexa [JOK

«Monexymnsapras ¢uznka. OCHOBBI

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
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TEPMOJIUHAMUKI»
40 [TapooOpa3zoBaHue U KOHAECHCALIUS. bubnumorexa [IOK
Hcnapenue u xurenue https://m.edsoo.ru/ff0c63b6
A1 AOcoNoTHAs 1 OTHOCHUTEJIbHAS BIIAYKHOCTh bubmuoreka [JOK
BOo3Ayxa. HacelenHslii map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue u
47 amop(Hble Tesa. AHU30TPOIHUS CBOWCTB bubnuorexa [IOK
KpucTayios. XKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaIIbI
43 [ImaBnenue u kpucrayuM3anus. Y aesbHas bubmuorexa [JOK
teruioTa muasieHus. CyOnumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 VYpaBHeHue TEI10BOro OagaHca
P https://m.edsoo.ru/ff0c6820
45 DJeKTpu3alus Tei. DISKTPUICCKUIN 3apsi. bubnmnoreka [JOK
JIBa BUJa SJIEKTPUUECKUX 3apAJI0OB https://m.edsoo.ru/ff0c6bcc
[IpoBOoIHUKY, TUATIEKTPUKH U
46 H(I))n TIPOBOTHUKH 3aK§H COXpaHEHUs bubmorera [IOK
yip ) P https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsa
47 B3aumogeiictBue 3apsanoB. 3akon Kynona. bubnuorexa [JOK
To4YeuHBIN dIIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ff0c6ce4
Harnpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.
48 [IpuHIUI Cynepno3uuu JIEKTPUIECKUX bubmorexa HOK
p . ynep . p https://m.edsoo.ru/ff0c6df2
nosiei. JIunum HanpsHKEHHOCTH
49 PaboTa cuit aneKkTpocTaTHuecKoro moJsi. bubnuorexa [JOK
[Torenmman. Pa3HOCTh MOTEHIIMAIIOB https://m.edsoo.ru/ff0c6£00
50 [IpoBOIHUKY M TUBIEKTPUKH B bubnuorexa [JOK

QJICKTPOCTATUYICCKOM IT10JIC.

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
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I[I/I3J'ICKTpI/I‘IeCKaH IIpOHUITACMOCTDb

51

OnexrpoéMkocTh. Konnencatop

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

52

DNEeKTPOEMKOCTH TIIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEeHHOTO KOHIEHCaTopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHast pabota "HU3mepenue
AIIEKTPOEMKOCTH KOHAEeHcaTopa"

54

[IpuHIMIT AENCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KONIMPOBAJILHOIO amapara,
CTPYWHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3anuTa. 3a3eMICHHE AJIEKTPOIPHUOOPOB

55

DNEeKTpUUECKUil TOK, YCIOBHSI €r0
cymectBoBanus. [loctosnnslil Tok. Cuna
toka. Hanpsokenue. ConpoTuBiieHre. 3aK0H
Owma 1 yyacTka Lenu

56

[TocnemoBarenbHOE, TAPAILICIEHOE,
CMEIIaHHOE COSTMHEHHE TIPOBOTHHKOB.
JlabopaTtopHnast pabora «M3yuenue
CMEIIAaHHOTO COEIMHEHHSI PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH PJIEKTPUUECKOTO TOKA.
3akoH [[xoyns-Jlenna

bubmnoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 IOJIHOM (3aMKHYTO)

anekTpudeckoit nenu. Koporkoe 3amblkanue.

JlaGopartopnas padora «3mepenune IC
HCTOYHHKA TOKAa U €TI0 BHYTPCHHETO
COIPOTUBIICHUSI»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PezepsHblii ypok. KonTponbhas pabota 1o
teme "OnekrpoauHaMuka’ / Beepoccuiickas

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
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poBepoyHas pabora

O0600mmammuil ypok «IEKTPOIHHAMUKAY /

bu6mmoreka [{OK

60 .
Bcepoccuiickas nmpoBepouHast pabota https://m.edsoo.ru/ff0c88be
DneKTpOHHAasi IPOBOJUMOCTh TBEPABIX
61 METaJUIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJUIOB OT TEMIEPATYPHI.
CBepXIpoBOIUMOCTh
6 DJeKTpuYecKuil ToK B Bakyyme. CBolCTBa
AIIEKTPOHHBIX MTyYKOB
[TorynpoBOIHUKH, UX COOCTBEHHAs U
. bubnuorexa [JOK
63 IpUMecHas mpoBoAuMocTh. CBoICTBa p—n-
https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBoHUKOBBIE TPHOOPHI
DNEeKTPUYECKUI TOK B pacTBOpPax U
64 pacrmiaBax 3J€KTPOJIUTOB. bub6nuorexa [IOK
DIIEKTPOTUTHYECKAS JUCCOIMALIHS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIH3
DNEeKTpUYECKUM TOK B ra3ax.
. . bubmuoreka [JOK
65 CamocTosITeNbHBIN U HECAMOCTOS TEIbHBIHN
https://m.edsoo.ru/ff0c84ae
pa3psa. Mouaus. [1nazma
DexTpuyecKrue NpuOopsl U yCTPOMCTBA U UX
bubmuoreka [JOK
66 npakTuyeckoe npumeHenue. [Ipasuna
https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
Kontponbhas pabota no teme
67 «Qnekrpocraruka. [locTosHHBIN bu6numoreka [IOK
JJNIEKTPUYECKUH TOK. TOKH B pa3ian4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PesepBHbIif ypok. O600MIIArONINi YPOK IO bubnuoreka [IOK

TemaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢



https://m.edsoo.ru/ff0c8f6c
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https://m.edsoo.ru/ff0c86fc
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OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KJIACC
KosanuecTBo yacos JJIeKTPOHHbIE
uugpoBbie
Nen/m | Tema ypoka Kontposbnble | IpakTHueckue
Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
[TocTostHHBIE MATHUTHI U X
| B3auMojieiicTBue. MaruutHoe nose. Bektop | bu6mmorexa [JOK
MAarHuTHOM MHAYKIMH. JINHUA MarHuTHON https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarsuTtHO€ 10J1€ IPOBOJHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumopeiicteue 1 brbmorexa [IOK
p ' https://m.edsoo.ru/ff0c98fe
MPOBOJTHUKOB C TOKOM
3 JlaboparopHas pabota «3yuenue 1 1 bubnunoreka [JOK
MAarHUTHOTO TOJISI KATYILIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C
4 tokoM. Cunia Ammiepa. JlaboparopHas 1 1 bubnuoreka [IOK
paborta «MccnenoBanue neMCcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOT'O MarHUTa Ha PaMKy C TOKOM»
JleficTBME MarHuTHOTO TOJISI Ha
5 JBIDKYIIYIOCS 3apsiKeHHY0 yactuily. Cuiia 1 bubnmorexa [IOK
YHLYIOCH SapiBReHHY v https://m.edsoo.ru/f0codf4
Jlopenna. Pabora cumsl Jlopenia
DnexkTpoMarHuTHas UHAYKIus. [ToTok
6 BEKTOpa MarHuTHOM uHAykuuu. IJC 1
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu Papanest
7 JlabopaTtopHas pabota «VcciaenoBanmne | 1 bubnuoreka [IOK
SIBJICHUS 3JICKTPOMArHuTHOM MHTYKIIUW https://m.edsoo.ru/ff0cal S0



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778
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NHIyKTUBHOCTD. SIBICHHE CAMOWHTYKIIHH.
OJIC caMOMHAYKIIUHA. DHEPIUsi MArHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
roJje

bubmnoreka LJOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpocTBa U UX
MPUMEHEHUE: TOCTOSTHHbIE MAarHUTHI,
3JIEKTPOMArHUTBI, HJIEKTPOIBUTaTENb,
YCKOPUTENH JIE€MEHTAPHBIX YaCTHII,
UHAYKIIMOHHAS MeYb

10

O06o6marmuil ypok « MarauTHoe moJe.
3H€KTpOMaFHI/ITHa${ HHIOYKIOUS»

bubmnoreka LJOK
https://m.edsoo.ru/ff0cab&82

11

KOHTpOJ'IBHaﬂ pa60Ta o TeMe «MarauTHoe
IIoJIC. 3HeKTp0MaFHI/ITHaH HHIOYKIOUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00o/1HBIE MEXaHUYECKUE KOJIeOaHMs.
["apmonnueckue kosieOaHus. Y paBHEHHE
rapMoHu4eckux kosjeOanuii. [IpeBpamenue
SHEPrUuu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHas pabota «VccienoBanme
3aBUCUMOCTH TIEPHOJIa MATBIX KOJIeOaHM
rpy3a Ha HUTHU OT JJTMHBI HUTH H MacChI
rpy3a»

14

Koneb6arenbublit kouTyp. CBOOOAHBIE
SJICKTPOMArHMTHBLIC KOJIC6aHI/ISI B 1C€aJIbHOM
KOJIcOATEeIIPHOM KOHTYpE. AHAJIOTUS MEXKILY
MCXaHNMYCCKUMHU U BJICKTPOMAarHuTHBIMU
KoJIe0aHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTHUH B HJICATHHOM KOJIOATEITLHOM

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
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KOHTYpe

[IpencraBnenne o 3aTyXaroMuX KOJIeOaHHSX.

BoinyxeHHBIE MEXaHUYECKUE KOJIEOaHUS.

bu6mmorexa [JOK

16
Pe3onanc. BeinyxaeHHbIe https://m.edsoo.ru/ff0cbb86
3JIEKTPOMarHuTHbIE KojeOaHus
[lepemennsbiii Tok. CUHYCOMIaNbHBIN
17 IIEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO bubnnorexa [IOK
TOKa. AMIUTUTYJTHOE U A€HCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAYEHUE CUJIbI TOKA U HAIPSHKEHUS
13 Tpancdopmarop. [IponsBoacTso, nepesaua
U OTpeOICHHUE AIIEKTPUUYECKON SHEPTUU
YCTpOoHCTBO U MPAKTHUECKOE MPUMEHEHHE
bu6nmmoreka [IOK
19 3JIEKTPUYECKOI0 3BOHKA, TeHEpaToOpa
. https://m.edsoo.ru/ff0cc324
IIEPEMEHHOT0 TOKA, JIMHAN JJIEKTpoInepeaay
DKOJIOTUYECKUE PUCKU IIPU TPOU3BOJCTBE
20 aneKkTpo3Hepruu. KynbTypa ncnosnp3oBaHus
AJIEKTPO3HEPTUH B IOBCEIHEBHOM JKU3HU
MexaHuueckne BOJIHBI, yCIOBUS
1 pacnpoctpanenus. [lepuon. CkopocTts bubnuorexa [IOK
pacIpoCTpaHeHus U JJIMHA BOJIHEIL. https://m.edsoo.ru/ff0cca54
[lonepeunsie U NPOIOIBHBIE BOJIHBI
) 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTb 3BYyKa. bubnuotexa [JOK
BricoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
73 DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bubmmorexa [IOK
ckopocTb. IlIkana 3eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIBI paguOCBsI3U U TEIEBUICHHUSL.

PazButue cpencts cBsa3u. Pagnonokamms



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
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bu6mmoreka [JOK
25 KonTponbhas pabota «Koneba 0
HTPOJIbHAA pabOTa «ROJICOAHUA U BOTHRD https://m.edsoo.ru/ff0cc618
[TpstmonMHENHOE pacIpOCTPAHEHNE CBETA B
26 OJIHOPOJIHOM cpenie. ToueUuHbIi HCTOYHUK bubmorexa [IOK
AHOPOA pene. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS
27 cseta. [loctpoenne nzo0paxkeHuii B bubmmorexa LIOK
' p p https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3epKajie
IIpenomiienue ceera. [lonHOE BHyTpeHHEe
28 oTpaxkeHue. IIpenenbHbIi yrou noiaHoro bubnmorexa [IOK
p - P Y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPa)KEeHUs
29 JlaGopatopHas pabota «3mepenue bubnuoreka [IOK
[I0Ka3aTelis MPEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JInnzel. [loctpoenue nzodpaxeHuii B TMH3E.
30 ®opmyJsia TOHKOH JINH3BI. Y BEJINYCHHE bubmmorexa LIOK
pMYy ) https://m.edsoo.ru/ff0cddle
JIMH3BI
31 JlabopaTtopHas pabota «MccnenoBanue
CBOMCTB M300pakeHUI B JIMH3AX»
Hucnepcus cBeta. CloKHBII cocTaB 6e10ro
32 cgera. l[Ber. JlabopaTopHas padorta
«Habmonenue aucnepcun cBeTay
1 UnTepdepennus ceera. Audpakuus cera. bubnuorexa [IOK
Judpaxuonnas pemeéTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmmorexa [IOK
[Tonapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOICTBA U

YCJI0BHUA UX 0e30macHOro IMPUMCHCHHA



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8
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FpaHI/IHBI MMPpUMCHUMOCTH KJIaCCUYEeCKOMH

bu6nmorexa [JOK

36 MexaHuku. [locTynaTel cnennaibHOM
y H https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTETHLHOCTHU
37 OTHOCUTENHHOCTh OJTHOBPEMEHHOCTH. bubmuotexa [JOK
3amenyieHne BpEeMEHH U COKPAIICHUE JJTHHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMMYJIbC PEISITUBUCTCKOM
38 yacTullbl. CBsI3b MacChl ¢ SHEPTUeH u bubmmorexa [IOK
HBL- p https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHUs MOKOS
19 Konrtponsnas padora «OnTrka. OCHOBBI bubnuoreka [IOK
CIIELUAJILHON TEOPUU OTHOCHUTEIIBHOCTU https://m.edsoo.ru/ff0cf6f0
40 ®otonbl. opmyna [Inanka. DHeprus u bubnuoreka [JOK
UMIyJbC GOTOHA https://m.edsoo.ru/ff0cfe16
A1 OtkpsiTHe U HccnenoBanue Ghorodddekra. bubmmorexa [JOK
OmpiTel A. I'. CTroneroBa https://m.edsoo.ru/ff0cffc4
3akonbl pororddexra. YpaBHEHHE
42 OiHmTelHa 11 potodrddekra. «KpacHas bubnmorexa [IOK
g PP https://m.edsoo.ru/ff0d015¢
rparuia» Gorodddexra
13 Hasnenue ceera. Onbite [1. H. JIeGenena. bu6mmoreka [{OK
XHUMHUYECKOE JIEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoiucTBa U NPaKTUIECKOE
44 npUMeHeHue: (OTOAIEMEHT, POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenue 3agau mo reme « 3J€MEHTBI bubmuoreka [JOK
KBAaHTOBOW ONTHKI https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OOBITE
bubmnoreka LJOK
46 Peszepdopaa mo paccesHUIO 0-4acTHIL.

HnaHeTapHaﬂ MOACJIBb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
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bu6mmoreka [JOK
47 Hocrynatet bopa https://m.edsoo.ru/ff0d0afa
W3nydyenue u nornouieHue (OTOHOB MpU
48 Hepzxozle aToOMa C OJTHOTO y(II;OBHSI 3He[I))FI/II/I bubmmorexa [JOK
https://m.edsoo.ru/ff0d0afa
Ha Apyrou. Bunasl ciekrpos
BoHoBEIE cBoiicTBa yacTull. BoaHEI e
49 bpoitns. KopryckynsipHO-BOITHOBOM bubnunoreka [JOK
nyann3M. CIIOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3JIy4eHHE
OTKpbITHE paInOaKTUBHOCTU. OTBITHI
50 Pezepdopna o onpeaenennio cocrara bubmorexa HOK
https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOIO U3TyUYEHUS
Cgoiicta anb(a-, 6eTa-, ramMmma-u3ITydeHU.
51 BivstHue paqnoakTUBHOCTH Ha KUBBIE
OpraHU3MbI
OTKpbITHE IPOTOHA U HEUTpOHA. 130TOMNBI.
57 Anbda-pacniag. DIEeKTPOHHBIN U bubmuotexa [JOK
MO3UTPOHHBIN OeTa-pacnaj. ["amma- https://m.edsoo.ru/ff0d1162
U3JTy4eHHE
DHeprus CBsI3U HYKJIOHOB B sifipe. S iepHble
53 peakuuu. SAnepHbiit peaktop. [IpobGaemsr, bubnuorexa [IOK
MEPCTIEKTUBBI, SIKOJIOTHYECKHAE ACITEKThI https://m.edsoo.ru/ff0d1356
AJIEPHOMN SHEPreTUKU
54 DneMeHTapHble yacTuilbl. OTKpbITHE bubnuorexa [JOK

Nno3UTpoHa. MeTo bl HaOJII0IeHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHUL.
Kpyrusiit cron «PyHaameHTanbHbIe
B3auMOIecTBUsA. EnnHCTBO usznyueckoit

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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KapTHUHBI MUDPa»

55

Oransl pa3BuTus acTpoHoMuu. [IpukinagHoe
¥ MHPOBO33PEHYECKOEC 3HAUCHHE
actponomuu. Bun 3BE31HOTO HEOA.
Co3Be3ausi, spKue 3BE31bl, INIAHETHI, KX
BuauMoe aBikenne. ConHeyHas cucTeMa

56

Comaue. CosHeuHast aKTUBHOCTE. VCTOUYHUK
sueprun CoJiHIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/bI IIaBHOM ITOCJIE0BATEIILHOCTH.
Buytpennee crpoenue 38€31. COBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKICHUH U
sposrony CotHIIA | 3BE3

58

Mineunsiii [1yTe — Hama ["anakTuka.
[Tonoxxenne u npuwxenue CosHLA B
INanaktuxe. ['anaktvku. Y€pHbIE IBIPHI B
Apax TajJaKkTUK

59

Bcenennas. Pazoeranne ramaktuk. Teopust
Bonbuioro B3psiBa. PennkToBoe n3inyyeHue.
MeraranakTuka

60

Hepemennsie mpobieMbl aCTpOHOMUHT

61

KonTponbHas padorta «91eMeHThI
ACTPOHOMMU U aCTPOPHUIUKI

62

O6o0matromuii ypok. Pois ¢husuku u
ACTPOHOMHH B IKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIUATLHON U THIECKOM
cdepax IesITeIbHOCTH YeJI0BEKa

63

O6o0matomuii ypok. Pons u mecto Gpusuku
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Y aCTPOHOMHUU B COBPEMEHHOW HAy4YHOM
KapTHHE MUpa

O6o6maromuii ypok. Pons ¢pusndeckoit

64 TE€OpuHu B GOPMUPOBAHUHN NIPEJICTABICHUN O 1
buznyecKoil kKapTuHe MUpa
O6o6maromuii ypok. Mecto gusudeckoit
65 KapTUHBI MUPa B O0ILEM Py COBPEMEHHBIX |
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O
pupoie
66 Pe3epBHbIif ypok. MarHuTHOE MoJie. 1
OeKTpOMarHuTHasi MHIYKIUs
67 PesepsHblil ypok. Ontuka. OCHOBBI |
CHeIHaIbHOM TeOpUH OTHOCUTEIBHOCTH
68 Pezepubiii ypok. KBanroBas ¢usuka. | bubnuorexa [IOK
DJeMEeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU https://m.edsoo.ru/ff0d 1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBbHOU IMTPOI'PAMMBI

10 KVIACC

Kon
MPOBEPsIEMOro
pe3yJbTarTa

IIpoBepsiemMble MpeAMETHbIE Pe3yJIbTaThl 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl cpeaHero o01ero 00pa3zoBaHus

10.1

JeMoHCTpUpOBaTh Ha MpUMEpax pojb U MecTo (Gu3Mku B QOpPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTUHBI MUPA, B PA3BUTHHA COBPEMEHHON TEXHUKU U

TEXHOJIOTUH, B IPAKTUUECKOU NEATEIBHOCTH JTHOACH

10.2

YuuTeIBaTh TPAaHWUIBI TPUMEHEHHWS W3YYCHHBIX (U3NYECKNX MOJIENeH:
MaTepuallbHas TOYKa, WHEPIMAIbHAS CUCTeMa OTCcuéTa, aOCOJIIOTHO TBEPIOE
TeJo, WJCAJIbHBIN ra3; MOJEIU CTPOCHUS Ta3oB, KUIKOCTEW M TBEPJBIX TE,

TOYEYHBIH SJEKTPUIECKUIA 3apsi — MPH PEIIeHNH PU3NIECKHUX 33134

10.3

Pacno3naBath pu3nueckue sBIeHHS (TIPOIECCH) H OOBACHIATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KHHETHYECKOW TEOPUU  CTPOCHHS
BEIIECTBA M DICKTPOJWHAMHKH: PABHOMEPHOE U PaBHOYCKOPEHHOE
MpSIMOJTMHENHOE JBIDKEHHE, CBOOOJHOE TajeHHe Tel, MABI)KEHHE II0
OKPY>KHOCTH, HHEpIus, B3aumojelictBue ten; nuddysus, OpoyHOBCKOE
JIBUXKECHUE, CTPOCHUE KHUJKOCTEH M TBEPIBIX TEJ, U3MCHEHHE 00bEéMa Tel
IpH HarpeBaHWH (OXJXKICHWH), TEIUIOBOE paBHOBECHE, WCIApEHHE,
KOHJICHCAIIVsI, TUIaBJICHHE, KPUCTALITU3AlUs, KATIEHNE, BIAXKHOCTh BO3IIyXa,
MOBLIIIICHUE JTABJICHUSI Ta3a P €ro HArPEBAaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXIy MapamMeTpaMu COCTOSHHS Ta3a B HM30IPOIECcCax; AIEKTPU3AIHS Tell,

B3aHMOﬂCﬁCTBH€ 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE IIBMXKEHHE, MCHOJb3Ys (U3MUYECKHE BETMYMHBI:
KOOpJMHATA, IIyTh, IIEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUia,
UMITyJIbC ~ TEJa, KWUHETUYECKas DSHEpPIus, NOTCHLUHAJIbHAs SHEPIus,
MexaHu4yeckas paboTa, MexaHHMYecKas MOILIHOCTh; IPU ONKCAaHWUU IIPABUIBHO
TPaKTOBaTh (PU3NYECKUN CMBICI HCHOIB3YEMBIX BEJTMUMH, HX 0003HAYCHUS U
eIMHUIIBI, HaxXOJWTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO (QH3HYECKYIO

BCJIMYMUHY C ApYTUMHU BECINYHNHAMU

10.5

OnuceBaTh W3YyYEHHBIE TEMJIOBBIE CBOMCTBAa Te€N M TEIUIOBBIC SBIICHUS,
UCTIONB3Yys (U3MUECKUEe BEIMYMHBI: JaBICHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYeCKas JHEeprus Xa0TUYECKOTO JBUKEHUS MOJIEKYT,
CpEeOHEKBaApaTHUYHasi  CKOPOCTb  MOJEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSSI dHEprus, pabora rasza, KO3(QQHUIHEHT IMOJIE3HOTO IEHCTBUS
TEIUIOBOTO JIBUTATEINSI; IIPU ONMCAHUH MPABUIILHO TPAKTOBATh (DU3MUYECKUI
CMBICJI HCIIOJIb3YEMBIX BEIMYMH, UX O0003HAUYEHUS U €OUHMLBI, HAXOIUTbH

(OpMyIIBl, CBS3BIBAIOIIME TAHHYIO (HU3MYECKYIO BEIWYHMHY C JAPYTHMH
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BCIIMYHHaAM

10.6

OnuceBaTh N3ydeHHBIE SJIEKTPUYECKHE CBOMCTBA BEIECTBA U AIIEKTPHUECKUE
SIBJIGHUST (TIPOIIECCHI), HCIIONB3Ys (PU3UYECKHUE BEIUYHMHBI: DIICKTPHUYCCKUN
3apsifl, ANIEKTPUUECKOE I0JIe, HANPSKEHHOCTH MO, MOTEHLHMAN, Pa3sHOCTh
MOTEHITHANIOB; TIPY OIMCAaHWH MPABHIBHO TPAKTOBATh (U3WUECKHA CMBICT
UCTIOJIh3yEeMBIX BEJTUYMH, UX 0003HAYCHUS U €JMHHMIIBI; YKa3bIBaTh (DOPMYIIEI,

CBA3bIBAIONIUC JaHHYIO q)HSI/I‘IeCKYIO BCJIIMYUHY C APYTUMHU BECINYHNHAMU

10.7

aHAJIM3UPOBATh (PU3MYCCKUE MPOILIECChI U SBJICHUS, UCIONB3Yys (pusmueckue
3aKOHBl U TPUHIMUIBL: 3aKOH BceMmupHoro tsaroteHus, I, II u Il 3axoHBbI
HbroToHa, 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPTUH, 3aKOH COXPaHEHUS
HWMIIyJIbCAa, TMPUHLMI  CYNEPNO3ULUMHA CHWJ, TMPUHLUAN  PaBHONPABUS
WHEPUUAIBHBIX CHCTEM OTCYETA; MOJIEKYJAPHO-KMHETHYECKYIO TEOPUIO
CTPOCHUS BELLECTBA, F'A30BbIEC 3aKOHBI, CBSA3b CPEAHEH KHHETUYECKON 3HEPrUU
TEIUIOBOTO JBMKEHHS MOJIEKYJ ¢ aOCOIIOTHOM TeMIepaTypoH, IepBblil 3aK0H
TEPMOJIMHAMUKHU;, 3aKOH COXPaHEHUS 3JIEKTPUUECKOro 3apsiaa, 3akoH KynoHa;
IpH  3TOM  pa3lu4aTh  CJIOBECHYIO  (OpPMYyIHPOBKY 3aKOHa, €ro

MaTeMaTH4YeCcKoe BBIpaKEHHE U YCIOBHS (TPaHHUIbI, 00JIACTH) MPUMEHUMOCTH

10.8

OOBSICHATE OCHOBHBIE IPHUHLMIBI JEHCTBUS MAllWH, HOPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pasiuyaThb  YCJIOBUS  HMX  0O€30MacHOTO

HCTIOJIb30BaHMS B IIOBCEIHEBHOM KU3HHU

10.9

BBINONHATS 9KCHEPUMEHTHl TI0 HCCIEJOBAaHUI0 (HDU3UYECKUX SBICHUH U
MIPOIIECCOB C HMCIIOJI30BAHUEM TMPSMBIX U KOCBEHHBIX M3MEPEHUI; IIPH STOM
(dhopMynupoBaTh mpolsieMy (3allauy) ¥ THUIIOTE3Y Y4eOHOrO JKCIICPUMEHTA,
coOMpaTh YCTAHOBKY U3 MPEIIOKEHHOTO 000pYIOBaHUS, TIPOBOJAMUTE OMBIT U

(hopMyIMpOBaTh BHIBOJBI

10.10

OCYII_ICCTBJ'ISITI) IpAMBIC U KOCBCHHBIC U3MCPCHUA (I)I/ISI/I‘ICCKI/IX BCJIMYUH; IIpHU
3TOM BLI6PIpaTI) ONTHUMAJIIBHBEIA  CIIOCOO U3MCPCHUA W  HUCIHOJIb30BaTh

W3BECTHBIE METO/IbI OLIEHKH MOIPEIIHOCTEN N3MEPEHHUN

10.11

WccnenoBath  3aBUCUMOCTH  MEXAy  (DU3MYSCKUMH  BEJIMUYMHAMH  C
UCIIOJIb30BAHUEM  MPSMBIX  U3MEpPEHHU; TPU 3TOM  KOHCTPYHPOBAThH
YCTaHOBKY, (HUKCHpPOBaTh  pe3yJibTaThl  MOJNyYEHHOW  3aBUCUMOCTH
(M3MYeCKUX BEJIMYUH B BHJE TaONMII W TpaduKOB, JeJaTh BBIBOABI IO

pe3yabTaTaM UCCIICAOBAHUA

10.12

Cobmrogath mpaBmiia 0€301IacHOTO TPyJa MPH IPOBEIECHUN HUCCICIOBAHUNA B
paMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIe0BATEILCKON U MPOCSKTHON
JEATSILHOCTA € WCIOJBb30BAaHHEM  M3MEPHUTEIBHBIX  YCTPOHCTB U

1abopaTOpHOTO 00OPYMOBAHUS

10.13

Pemarp pacuéTHBle 3agauud C SBHO 33JaHHON (HU3UYECKOH MOEIbIo,
UCTIONB3Ys (PU3UUECKUE 3aKOHBI M NPUHIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS
3aJaud BBIOMpPATh (PU3NYECKYIO MOJIEINb, BBIIENATh (pU3nUecKre BETMYUHBI U

(hopMyJibl, HEOOXOUMBIE IS €€ PEIICHUS, IIPOBOUTh PACUYEThI M OLICHUBATh
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PCAIbHOCTD MMOJTYYCHHOTO 3HAYCHUS (I)HSHHCCKOﬁ BCIIMYHMHBI

10.14

Pemate kauecTBEHHBIC 3a7aUN: BBICTPAanMBATh JIOTHYECKH HEIIPOTUBOPEYUBYIO
LOCMOYKY paCCY)K,Z[CHI/Iﬁ (¢ 0H0p0171 Ha U3YYCHHBLIC 3aKOHBI, 3aKOHOMCPHOCTH U

(hu3uyeCcKuUe SIBIICHUS

10.15

Ucnonb3oBaTh  mpuM  pemieHMH — Y4eOHBIX ~ 3aJad  COBPEMCHHEIC
nH(GOpPMAIIMOHHBIE  TEXHOJIOTMH  JUIA  TOWCKAa,  CTPYKTYPHPOBAHUA,
UMHTEpIPETAllMM W NPEACTaBICHUs Y4eOHOH M Hay4HO-HOMYJISIpHON
UHQOpMAIMK, TOJYYECHHOHM W3 Pa3IMYHBIX HCTOYHHUKOB; KPHUTUYECKU

aHAJIM3UPOBATH M10JIyYyaeMyto HHGOPMALIUIO

10.16

[IpuBOANTH IPUMEPHI BKJIAJA POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE IPOLIECCOB OKPYXKAIOLIEr0 MHpa, B Pa3BUTHE

TEXHHUKH U TEXHOJOT UM

10.17

Hcnonb30BaTh TeOpeTHYECKHE 3HAHUS 1O (PU3MKE B MOBCEJAHEBHOW JKU3HH
Uit obecnieueHuss 0€30MacHOCTH TpU  OOpalleHWH ¢ MpuOopaMu |
TEXHUYECKUMHU YCTPOMCTBAMH, Ui COXPAHEHHUS 3J0POBbSI U COOJIOJCHUS

HOPM 3KOJIOTUYCCKOI'0 MOBCACHUS B OprX(aIOHICfI cpeac

10.18

Paborate B rpynme c BBIIOJHEHHUEM pAa3JIMYHBIX COLUANBHBIX DOJICH,
IUTAHUPOBATh PabOTy IPYMIEI, PAlMOHAIBHO pacHpeAessTh 00sI3aHHOCTH H
IUTAHUPOBATh JACSITENBHOCTh B HECTAHAAPTHBIX CHUTYAlUAX, aJeKBaTHO
OLICHWBATh BKJIAJ KaXIOINO0 M3 YYaCTHUKOB TIpPyHIbl B pEIICHHUE

paccMaTpuBacMon POOIIEMbI

11 KVIACC

Kon
NMPOBEPSIEMOTO
pe3yJibTaTa

[IpoBepsieMble IpeAMETHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
00pa3oBaTeibHOIl MPOrpaMMbl CpeTHEro 001Iero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha TpPUMEpPaX POIb M MECTO (GU3HKH B (HOPMHUPOBAHUHU
COBpPEMEHHOU HAy4YHOH KapTHHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUM, B IPAKTUYECKOU AESITENbHOCTH JIFOJEN, IETOCTHOCTh U €JUHCTBO

(hM3UYeCcKOl KapTHHBI MHpa

11.2

YuuTeBaTh TpPaHUIBl MPUMEHEHWS W3YYEeHHBIX (U3WYECKUX MOZETeil:
TOYCYHBIN AIIEKTPUUECKUH 3apsijl, sAepHas MOJIEb aToMa, HyKJIOHHAS MOJIENb

aTOMHOTO sIJIpa TPH PEIICHUH PU3MUECKHX 3a/1a4

11.3

Pacnio3naBath Qu3ndeckue sBieHUS (MPOLECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB  3JICKTPOAMHAMHUKA W  KBAaHTOBOW  (DM3HMKH:  3JICKTpUYECKas
MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE IEUCTBUS TOKA,
B3aMMOJCHCTBUE MAarHUTOB, DJJEKTPOMAarHWTHAasT HMHAYKLIUSA, JEUCTBUE
MarHUTHOTO TMOJiA Ha TMPOBOAHUK C TOKOM U JBIXKYILIUKCS 3apsj,

QJICKTPOMAIHUTHBIC KoJIeOaHHs U BOJIHEI, Hp?[MOJ'IHHeﬁHOG PacnpoCTpaHCHUC
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CBETa, OTpPaXKCHUE, TMpeloOMICHUe, WHTeppepeHnus, audpakuus U
nmoyisipu3alys CBeTa, JUCHepcus cBera, ¢orodnekTpuueckuii  3ddext
(dpotordexT), cBeTOBOE AABJICHHWE, BOSHHUKHOBCHHUE JIMHEHIATOTO CIEKTpa

aToOMa BOAOpOaa, €CTCCTBEHHAA U NCKYCCTBCHHAA PAANOAKTHBHOCTD

11.4

OnuceiBaTh HM3y4YEHHBIE CBOMCTBAa BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHEIE,
ONTUYECKHE, DBJEKTPUUYECKYI0 IPOBOAUMOCTb  pa3lUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIEC SBJICHUS (IPOLECCHI), UCTIONB3Ys (PU3NUECKIE BEITMUNHBL:
JNEKTPUYECKUH  3apsii, CHJIa TOKa, DIIEKTPHYECKOe  HaIlpsDKEeHUe,
9JIEKTPUYECKOE CONMPOTHUBICHHE, pa3HOCTh MoTeHnuanos, JJC, padora Toka,
WHAYKLIMS MarHUTHOTO TOJs, cuia Amnepa, cuna JlopeHna, WHIYKTUBHOCTb
KaTyIIKHA, YHEPTHUS AJIEKTPHIECKOTO ¥ MAarHWTHOTO TIOJIEH, TIEPHOJ] B 4acToTa
KosiebaHU B KoieOaTenbHOM KOHTYpe, 3apsii M CHja TOKa B Ipolecce
TapMOHHYECKHX JJIEKTPOMArHUTHBIX KOJeOaHWH, (OKyCHOE pacCTOsSHHE U
ONTHYECKas CHJIA JIMH3BI; TP ONMCAHUH TIPABHIBHO TPAKTOBATH (PHU3NIECKHHA
CMBICJT HCIIOJIb3YEMBIX BEIIMYHMH, WX OOO3HAYECHUS W CIWHUIIBI, YKa3bIBaTh
(GopMyIbl, CBSI3BIBAIOLIME JaHHYI0 (DU3WYECKYIO0 BEIHYUHY C JPYTUMH

BCIIMYMHaAMHU

11.5

OmnuceiBaTh HW3yYEHHbIE KBAaHTOBBIC SIBIEHWUS M TIPOIECCHI, HCIOIB3YS
(u3nvecKre BEIMUYNHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI U
4acToTa CBETa, DJHEPTUS M UMIYJIbC (OTOHA, MEPUOA MOIypacnaa, IHEPTus
CBSI3M aTOMHBIX fJep; NMPU ONMHMCAHWH TPABUIBHO TPAKTOBATh (PU3NUECKUN
CMBICJ HCIIOJIB3YEMBIX BEIUYMH, UX 0003HAUEHUS U €IWHUIIbI; yKa3blBaTb
(GopMynBl, CBSI3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYHUHY C JPYTHMHU

BCIMYNHAMH, BBIYUCIIATH 3HAYCHHUC (1)H3PIIICCKOI>’I BCIIMYUHBI

11.6

AHanmu3upoBarh (U3NUECKHE MPOIECCHl W SBJICHUS, UCTIONB3Ys (uzndeckne
3aKOHBl M NPUHOMIBL 3akoH OMa, 3aKoHBI IIOCIEOOBAaTENBHOIO U
MapajuIeIbHOIO COEIUHEHHS NPOBOAHUKOB, 3aKoH Jlkoyns — JleHna, 3akoH
3JMIEKTPOMArHUTHOM HMHIYKIMH, 3aKOH TPSMOJIUHEHMHOTO pPAacIpOoCTpaHeHHs
CBETa, 3aKOHBl OTPAKEHHs CBETA, 3aKOHBI INPEJIOMIICHHS CBETA, ypaBHEHHUE
OnHmTeiiHa s (orodddexra, 3aKOH COXpAaHEHHS HHEPrHH, 3aKOH
COXPaHEHUs] MMIIYJIbCA, 3aKOH COXPaHEHMs 3JIEKTPUYECKOIo 3apsja, 3aKOH
COXpaHEHHUs] MacCOBOIO 4YHcia, MOcTynarel bopa, 3aKOH paguMoOaKTUBHOTO
pacmajga; mpu 3TOM pasinyaTbh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOEe  BBIpRXEHME M YCJIOBHS  (TpaHMIBI,  OOJAcTH)

IIPUMEHUMOCTH

11.7

OHpeHCHﬂTB HaIlpaBJIC€HNUE BEKTOpa MHAYKIIUHA MAarHuTHOI'O ITOJIA ITPOBOJTHUKA

C TOKOM, CHUJIBI AMr[epa 1 CUJIBI J'IopeHua

11.8

CTpOI/ITL 1 OIMCBIBATb I/1306pa)KeHI/IC, CO3JaBacMOC€ IIUIOCKUM 3CPKAJIOM,

TOHKOH JIMH301

11.9

BrinmonsaTe SKCIICPUMCHTBI IO HCCICAOBAHUIO (I)I/IBI/IHCCKI/IX SIBIICHUN U

IPOLCCCOB C MCIIOJIB30BAHUEM NPAMBIX W KOCBCHHBLIX H3M€p€HPII71; IIpyu 3TOM
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(dhopMynupoBaTh mpodieMy (3amady) W THUMOTE3y y4eOHOro SKCIIEpPHMEHTA,
coOupaTh YCTaHOBKY M3 HPEAJIOKEHHOTO 000PYAOBaHHSA, IPOBOAUTE OIBIT U

(hopMyJIUPOBAThH BHIBOJIBI

11.10

OCyIIICCTBJ'IHTI) MMPAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIMYUH, IpU
9TOM BLI6PIpaTI> ONTUMAITBHBIN CIIOCO0 HU3MECPEHHUS U UCITIOJIB30BaTh U3BECTHBIC

METOAbI OLICHKHU HOI’peH.IHOCTefI I/I3M€pCHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (PU3MUECKUX BEJIMUYMH C UCHOIB30BAHMUEM MPSAMBIX
W3MEPEHHIA; TP 3TOM KOHCTPYUPOBATh YCTAHOBKY, PUKCHPOBATH PE3yIbTaThI
MOJTy4YeHHON 3aBUCUMOCTH (PM3NYECKUX BEIMYMH B BUJE TaONHIl U TPAPUKOB,

ACJIaTh BBIBOABI IO PE3yJIbTaTaM HUCCIICAOBAHUS

11.12

ColmronaTs mpaBuia 0€30MacHOTO TPY/la MPHU MPOBEASHUHN UCCIEIOBAHIH B
paMkax y4eOHOTO SKCIIEpUMEHTa, Y4eOHO-UCCIEI0BATEIBCKON U TPOCKTHOM
NEeSITETPHOCTA C  HCIOJB30BAHHEM  H3MEPHUTEIBHBIX  YCTPOUCTB |

abopaTOPHOTO 000PYIOBaHUS

11.13

Pemats pacd€rHple 3amaud ¢ SBHO 3aJaHHOW (U3WYECKOH MOEINbIO,
UCTIIONB3ys (PU3MYECKHEe 3aKOHBI M MPUHIIMITE; HA OCHOBE aHaIN3a YCJIOBHUS
3aJadu BI)I6I/IpaTI> (1)I/I3I/I‘IGCKYIO MOJ€CJIb, BbIACIATH (bI/ISI/IIICCKI/Ie BCJINYHUHBI U
(hopMyITEl, HEOOXOIUMBIE TSl €€ pelIeHus], TPOBOJANTH PACUYETHl U OIICHUBATH

PCAJIbHOCTD MOJYYCHHOT'O 3HAYCHUA (I)HSHQCCKOIZ BCJIIMYHHBI

11.14

Pemarte xadyecTBeHHBIC 3aavuu: BbICTPAUBATDH JIOTUYCCKHU HCIIPOTHBOPCUUBYIO
LCIIOYKY paCCY)K,[[CHI/Iﬁ C OHOpOP'I Ha U3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U

(br3UYecKue SIBICHMS

11.15

Hcnons3oBath IpH  pEUIeHUU y4eOHBIX 3aja4 COBpEMEHHBIE
UHQOPMAILMOHHbIE  TEXHOJIOTMH Uil IIOMCKa,  CTPYKTYPHUPOBaHMA,
UHTEpIpEeTallil W  TPEACTaBICHUS Y4eOHOH W  HayYHO-TOMYJISIPHOH
WHPOpPMAaIMK, IONYYCHHOW W3 Pa3IM4YHBIX HCTOYHWUKOB, KPHTHUYECKU

aHAIM3UPOBATH MOTYyJaeMYI0 HH(POPMAIHIO

11.16

OOBSCHATh TPHUHIMITBI IEHCTBUS MAIIUH, MPHOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuyarh yCIOBUS WX OE30MacHOTO HCIIONIb30BaHUS B

HOBCEIHEBHON XU3HUA

11.17

[TpuBOIMTH PUMEPHI BKJIala POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(OU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE

TEXHUKHU U TEXHOJOTUI

11.18

Hcnonp30BaTh TEOPETUUECKHE 3HAHUS 110 (PU3MKE B IOBCEIHEBHOM KU3HU AJIS
oOecrieueHus1 0€30MacHOCTH MPU OOpallleHNH ¢ NPUOOpaMH U TEXHUYECKUMHU
yCTpOMCTBaMH, JUIsI COXpPAaHEHUS 370pPOBbA U  COONIOJCHHUS HOPM

9KOJIOTHYECKOTO MOBEJICHHS B OKPYXKAIOIIEeH cpejie

11.19

PaGotate B rpymnme C BBIIONHEHHEM Pa3IMYHBIX COIHAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PALHOHAIBHO PacHpenessiTh O00S3aHHOCTH U

IJIaHUPOBATL ~ ACATCIIBHOCTL B~ HCCTAHAAPTHBLIX  CUTyallMsAX, aJCKBATHO
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OLICHUBATDH BKJIazng KaXXaoro nus3 Y4aCTHHUKOB TPYIIIbL B  pCHICHHC

paccMaTpuBaeMoii IpoOIeMBbI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

Kopn Koa nposepsiemoro
IIpoBepsiemMble 3J1eMeHThI COePAKAHUSA
pasnena 3JIeMEHTAa
OU3NKA 1 METOABI HAYYHOI'O IIO3HAHUWA
®uszuka — Hayka o npupoae. HayuHble MeToAbl MO3HAHUS
1.1 OKpY’Kalomiero mMupa. Poibp 3KCIEpMMEHTa W TEOPHH B IIPOIIECCE
TIO3HAHMS IPUPOBL. IKCIEPUMEHT B (prsnke
1 MonenmupoBanue (u3uyecKux SBICHWH W TporeccoB. Haydspie
runote3sl.  dusznyeckue  3aKOHBI M TEOpPUM. [ 'paHuUIbI
1.2 NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IPHHIMII COOTBETCTBUSL.
Pomp u mecto ¢u3nku B (HOPMUPOBAHHH COBPEMEHHON Hay4JHOM
KapTUHBI MUPA, B IIPAKTUYECKOHN JIESTEIEHOCTH JIIOAEH
2 MEXAHHKA
KMHEMATUKA
Mexanuueckoe JBHXKCHUC. OTHOCUTEIIBHOCTE  MEXaHHYECKOIO
2.1.1
nBkeHus. Crucrema orcuéra. TpaekTopus
Ilepememenue, CcKOpocTh  (CpemHsisi  CKOPOCTh, MTHOBEHHAS
)1 CKOPOCTB) M YCKOPEHHE MaTepUalIbHON TOUKH, UX MPOCKIIUU HA OCH
cucteMsl koopauHar. CroxeHue TepeMelNIeHHH U CIO0XKEHUE
CKopocTel
PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABHXKCHHE.
2.13 I'padukn 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, YyTH U
HepEMEIEeHNs] MaTEPUATIbHON TOUYKU OT BPEMEHU
2.14 CBoOonHOe majieHne. Y CKOpeHne CBOOOIHOTO MaACHUS
2.1 N
Kpusonuneiinoe JIBUKEHUE. PaBHOMEpHOE JIBIDKEHUE
515 MaTepuajIbHOM TOYKM 10 OKPYKHOCTU. YTIJIOBasi CKOPOCTb,
nuHeHHas ckopocThk. llepwon m wactoTa. LleHTpocTpemuTenbHOE
YCKOpEHUE
)16 TexHndeckne yCTpOWCTBA: CIUAOMETp, IBIDKCHHE CHApsIOB,
LIEMHBIE U PEMEHHBIE NTepeJaun
[Ipaktiueckne paboTel. lI3MepeHHMe MTHOBEHHOW CKOPOCTH.
HccnenoBanue COOTHOMIEHUS! MEXKAY ITyTSIMU, IPOHIEHHBIMU TEIOM
17 32 TIOCIE/IOBAaTENbHBIE paBHbIE IPOMEKYTKH BPEMEHHM IIPH
PaBHOYCKOPEHHOM [IBIDKCHHH C HA4YaJIbHOW CKOPOCTBIO, PaBHOM
Hy0. MI3yyeHne ABMXKEHHUS MIapyKa B BA3KOU xKUAKOCTU. M3ydyeHue
JBIDKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO
2.2 JMHAMUKA
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IIpuniun otHocutenbHocTH ['anmunes. IlepBbiii 3akoH HproToHa.

22 WHepunanpHble CHCTEMBI OTCUETa
222 Macca tena. Cuna. [TpuHIMI Cynepno3uyuy CUI
Bropoii 3akon HploToHa 17151 MaTepuanbHOM TOYKU B HHEPLMATILHOM
223 cucreme orcuéra (MCO). Tperuit 3akon Herorona mis
MaTepHaJIbHBIX TOYCK
ho4 3akon BcemupHoro Tsarorenus. Cumima  Tsokectu.  IlepBas
o KOCMMUECKasi CKopocTh. Bec Tena
225 Cuna ympyroctu. 3akoH ['yka
Cuna tpennsi. Cyxoe Tpenue. Cuiia TPEHHUSI CKOJBXEHHUS M CHIA
2.2.6 TpeHus nokos. Koapouument tpenns. Cuina CONpOTUBIICHUS TPH
JBIDKCHUH Tela B )KUAKOCTH HMIIH Ta3e
. [ToctymarensHoe M BpamaTeabHOE JBM)KEHHE aOCOJIFOTHO TBEPHOTO
o Tena
908 MOMEHT CHIBI OTHOCHTENBHO OcH BpamieHus. [lnedo cuisl
o VYcnosust paBHoBecus TBEpAoro tena B UCO
929 TexHuyeckue YCTpOMCTBA! MOALIUITHUKH, JBUKEHUE
o HCKYCCTBEHHBIX CITyTHHKOB
[Ipaktrueckue paboTsl. M3yueHne nBmkeHns Opycka 0 HaKJIOHHOH
MJIOCKOCTH TOJ JEHCTBHEM HECKONbKHX Ccul. lcciaenoBaHue
5510 3aBUCHMOCTH CHJI YIPYTIOCTH, BO3HHMKAIOMIUX B JedopMHUpyeMoil
o MIPYy’)KUHE W PE3MHOBOM 00pasne, OT BENIWYMHBI MX Aedopmanum.
HccnenoBanue yciioBrii paBHOBECHS TBEPAOTO Tela, UMEIOIIET0 OCh
BpalleHUst
23 3AKOHbI COXPAHEHNM S B MEXAHUKE
31 Wmnynec MaTepuanbHONW TOYKH, CHCTEMBI MAaTEpHAJbHBIX TOYCK.
o Wmmynec cuitbl 1 M13MEHEHHE UMITYJIbCa Tella
232 3akoH coxpaHneHus uMiynasca B MCO. PeakTuBHOE ABIKEHME
233 Pabota cuibt
234 MOUTHOCTH CHITBI
)35 Kunetnueckass dHepruss MarepuanbHOM Toukd. Teopema o
o KMHETHYECKOMN dHEPruu
IlorenumnanbHass sHeprus. lloTeHuumanbHast SHEpPrUs  yOpyro
2.3.6 neopmupoBaHHOH TMpyXHHBL. [loTeHIManpHas SHEpPTUs Tena
BOJIN3Y ITOBEPXHOCTH 3eMIIH
2.3.7 [loreHmaneHple W HEMOTEHIHMAJbHBIE CHIBL. CBA3b  pabOTHI

HCIIOTCHIHMAJIbHBIX CHJI C HU3MCHCHHCM MeXaHU4eCKOi OHEPrun

CHCTEMEI TeJl. 3aKOH COXpaHCHUA MEXaHHYECKOM OHEPrun
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2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHUS
3.0 Texnndeckne ycTpoiicTBa: ABMKEHHE pakeT, BOJOMET, KOIep,
o MIPY>KUHHBIN TTUCTOJIET
[Ipaktiueckne paboThl. M3ydeHuwe CBS3M CKOpOCTEH Ten mpH
2.3.10 Heynpyrom ynape. McciemoBanue CBs3M  pabOTBI  CHIIBL  C
U3MEHEHHEM MEXaHWIECKON 3HEPTUH Tela
3 MOJIEKVYJISIPHA S ®U3UKA 1 TEPMOAVNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPHUU
OCHOBHBIE ~ TIOJIOKECHHUSI  MOJICKYJIIPHO-KMHETHUECKOH  TEOpHH.
3.1.1 BpoynoBckoe nBwxkenue. Juddysus. Xapaktep ABMWKEHHS H
B3aI/IMO}leI>'ICTBPIH qacTull BCUICCTBA
312 Mopenu cTpoeHHs Ta30B, )KUIKOCTEH U TBEPABIX TN U 0ObICHEHUE
o CBOWCTB BEIIECTBA HA OCHOBE 3THX MOJEJIEH
3.1.3 Macca monekyin. KonmnuectBo BemectBa. [loctosiHnas ABoraapo
314 TennoBoe paBHOBecue. Temmepatypa u e€ usmepenue. [llkana
o temneparyp Llenabcust
315 Mopens uneansHoro raza. OCHOBHOE ypaBHEHHME MOJEKYISPHO-
3.1 o KMHETUYECKOW TEOpUH UAEaIbHOTO ra3a
AGcomoTHas TemIeparypa Kak Mepa cpenHeil KHHEeTH4ecKoil
3.1.6 SHEPTHH TEIJIOBOrO ABMKEHHs dvactul rasa. lllkama temmepatyp
KenbBuna
3.1.7 Ypasuenne Knanetipona — Menneneesa. 3akon J[aasToHa
318 I"a3oBbIc 3aKoHBI. M30mporieccsl B UAEANIBHOM Ta3e C MOCTOSHHBIM
o KOJIMYECTBOM BEIIECTBA: N30TEpMa, H30X0pa, n3o00apa
3.1.9 TexHMUeCKue yCTPOHCTBA: TEpMOMETp, OapomeTp
[Ipaktuyeckue pabotel. M3MepeHume Macchl BO3AyXa B KIACCHOM
3.1.10 komHaTe. lMccienoBaHne 3aBHCHMOCTH  MEXAY —IapaMeTpaMu
COCTOSIHUS pa3peKEHHOT0 ra3a
32 OCHOBBI TEPMOJMHAMMUMKN
321 TepmoarHamMuueckas cucrema. BuyTpenssist 3HEpPrus
o TEepPMOAMHAMUYECKON CUCTEMBI M CITIOCOOBI €€ M3MEHCHNUS
322 KommyectBo  Temmotsr m  paborta.  BHyTpeHHss — 3Heprus
o OJTHOATOMHOT'O MJI€aJIbHOTO Ta3a
Buap! Teruronepenaun: TEMIONPOBOIHOCTD, KOHBEKIIHS, N3ITyUCHHE.
323 TennoémkocTs Tena. YaenbHas TEeNMIOEMKOCTh BemiecTBa. Pacuér
KOJINYECTBA TEIUIOTHI IPH TEIUIONepeiade
324 IlepBobiii 3akoH TepmoauHaMuku. IIpuMeHeHHe mNepBOro 3aKoHa

TePMOAMHAMHMKHM K wH30mporeccaM. ['paduueckas WHTepHpeTanus

paboTsl raza




68

TemioBpie MAaIlIMHBI. HpI/IHIII/IHLI ,I[eﬁCTBPIH TCIIOBBIX MAallIHH.

IIpeoOpa3oBanHusi 3HEPruM B TEIUIOBBIX MarnHaX. Koaddwuiment

325
noniesHoro aeiicteus (manee — KIIJ]) TerutoBoit mammabl. [ukim
Kapno u ero KI1/|
Bropoit 3akoH TepMomuHaMukd. HeoOpaTHMOCTB MpPOIECCOB B

3.2.6 npupose. TeruoBble aBHrareny. OKOJOTMYECKHE IPOOIIEMBI
TEIJIOIHEPTeTUKU

327 Texnndeckue ycTpoiicTBa: JABHraTellb BHYTPEHHETO CrOpaHus,
OBITOBOI XOJOIUIBHHUK, KOHTUITHOHED

3.2.8 [paktrueckue paboTsl. Mi3Mepenne yaenbHON TEeII0EMKOCTH

ATPEI'ATHBIE COCTOAHMA BEIIIECBA. ®A30BBIE ITEPEXO/IbI

Hap006pa3OBaHHe W KOHJCHCalys. I/IcnapeHHe W KHIICHHUC. Yz[em,Ha;{

3.3.1 TeroTa napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT
JTABIICHUS
AGCOMI0THAsS U OTHOCUTENIbHAs BIQXKHOCTh BO31yXa. HaceleHHbIH
332 ap
Teépaoe teno. Kpucramueckue U aMopQHbIC Tesa. AHH30TPOIHS
333 cBoMcTB  KpuctamioB. JKuakume kpuctamisl. CoBpeMEHHBIC
3.3
MaTepHaIIbI
4 [InaBnenne ¥ KpHcTaUIM3alMs. YJeNbHAs TEMIOTAa IJIABICHUS.
33 CyOmmmanust
335 YpaBHEHHE TEIIOBOTO OanaHca
TexHuyecKkue yCTpoHCTBa: TUTPOMETP U IICUXPOMETP, KAJIOPUMETD,
3.3.6 TEXHOJIOTHH TIOYYIEHHUsI COBPEMEHHBIX MaTepuasoB, B TOM YHCIE
HaHOMAaTEePHAJIOB, U HAHOTEXHOJIOTHH
3.3.7 [IpaxTryeckue paboTel. MI3MepeHne BIaKHOCTH BO3AyXa
4 SJIEKTPOAVNHAMUKA
SJIEKTPOCTATUKA
Al DnekTpuzaiys TeNl. DNEeKTpUUecKid 3apsi. [[Ba BHIa 1EKTPUIECKUX
o 3apszI0B
4.1.2 IIpoBogHUKY, IU3NEKTPUKU U NOIYTIPOBOIHUKH
413 3aKkoH cOXpaHEHUS IEKTPUUECKOTo 3apsiaa
41 4.1.4 Bsaumopetictue 3apsnoB. 3akoH Kynona
Onexrpudeckoe mone. Hanpsok€HHOCTH  AIEKTPHYECKOTO  ITOJIS.
4.1.5 IIpunuun cynepno3unuu. JIMHUM HAOPsHKEHHOCTH 3JIEKTPUYECKOTO
nosns
416 Pabora cun snekrpocrarnyeckoro mojs. Ilorenmman. PasHocts
o MTOTCHIINAIOB
4.1.7

HpOBOI[HI/IKI/I U JUDJICKTPUKH B OCTOSIHHOM JJICKTPUYCCKOM II0JIC.
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I[I/ISJ'IGKTpI/I‘IGCKaSI MMPOHUIIAEMOCTb

Onexrpoémkoctb. Konmencatop. DIEKTPOEMKOCTh  IIOCKOTO

18 KOHJIEHCATOpa. DHEPIus 3apsKEHHOTO KOHAEHCATOpa
TexHuyeckue YCTpOMCTBA: 3JEKTPOCKOII, 3JIEKTPOMETD,
4.1.9 JIEKTPOCTaTUYECKass — 3alllUTa, 3a3eMJICHHE  3JIEKTPOIPHOOpPOB,
KOHJIEHCATOP, KCEPOKC, CTPYHHBIN PUHTEP
4.1.10 [paktrueckne paboTsl. Mi3MepeHne 3nekTpoéMKOCTH KOHEHcCaTopa

4.2

[IOCTOSIHHBIM SJIEKTPUYECKHI TOK. TOKU B PA3JIMUHBIX CPEJIAX

VcnoBus CyImI€CTBOBaHUA TIIOCTOSAHHOI'O JJIEKTPUYECCKOIO TOKa.

4.2.1
Hcrtounuku Toka. Cuna Toka. ITocTossHHBII TOK

422 Hanpsxenne. 3akon Oma 11 ydacTka Henu

423 ONEeKTpPUYECKOe  CONPOTHUBIECHHE. YAENbHOE  CONPOTHBICHHUE
BellecTBa

424 [MocnenoBarensHOe, TapaieNbHOE, CMEIIAHHOE  COCAMHEHHE
MIPOBOTHUKOB

4.2.5 Pabota anexrpudeckoro Toka. 3akoH J[xoymnsa — Jlenna

4.2.6 MOIIHOCTb 3JEKTPUUECKOTO TOKA
anekTponBikymas cwia (manee — DOJIC) wum BHyTpeHHee

4.2.7 CONPOTHUBIIEHWE MCTOYHHMKA ToKa. 3akoH OMa A MOJHOU
(3aMKHYTOM) AneKTpUUecKoi nenu. KopoTkoe 3ambIkaHne

428 ONeKTpOoHHAas MPOBOAMMOCTb TBEPABIX METAIIOB. 3aBUCHUMOCTb
COIIPOTHBIICHHS] METAJUIOB OT TeMIepaTypbl. CBEpXIIPOBOIUMOCTD

429 OneKkTpuuecKkuil Tk B Bakyyme. CBOWCTBA 2JEKTPOHHBIX ITyYKOB
[NomynpoBonuuknu. CoOCTBEHHass W NpPUMECHAs IPOBOAUMOCTD

4.2.10 NoJynpoBoAHUKOB. CBOICTBa p-n mepexona. IlonynpoBoaHUKOBBIE
npuoOopbI

42 ONeKTpUUecKuil TOK B  IEKTPONUTAX. ODJIEKTPOIUTHUECKAS

2.11

JIUCCOLIAAINS. DISKTPOIIH3
OnekTpuuyeckuii  TOK B Ta3ax. CaMOCTOSITENBHBIA U

4.2.12 HECaMOCTOSITENIbHbIN pa3psia. Pa3iudHble TUIIBI CAMOCTOATEIBHOIO
paspsaa. Monnus. [lnasma
TexHuyeckue yCTpPOWCTBAa: aMIlepMETp, BOJIBTMETP, PEOCTar,
HCTOYHHKH TOKa, 3JIEKTPOHATpEeBaTEIbHbIC npuoOOopHI,

4.2.13 AIEKTPOOCBETUTEIBFHBIE TPUOOPEI, TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBII JIOJ, TEPMUCTOPHI u (oTOpe3ncTOpHI,
HOTYTIPOBOJHUKOBBIM AHO, FaIbBaHUKA

4.2.14 [Mpaktuueckue paboThl. M3yueHWe CMEIIAHHOTO COCAMHCHHUS

PE3UCTOPOB.

W3mepenne  OJIC  HMCTOYHMKA TOKA M €r0  BHYTPEHHErO
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COIIPOTUBJICHUS. Ha6J’IIO,HeHI/Ie DJICKTPOJIN3a
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11 KJIACC
Kon
Koanposepsiemoro IIpoBepsieMble 3JIeMEHTBI COAeP:KAHUA
pazaena
3JIeMeHTa
4 OJIEKTPOIMHAMUKA
4.3 MATHUTHOE TIOJIE. SJIEKTPOMATHUTHAA MHAYKIUA

IlocTosanHBIE MarHuThl. B3auMoOIENCTBHE NOCTOSHHBIX

43.1
MarHuTOB
MaruutHoe nojie. Bektop MarHuTHOM MHAYKUMH. [TpuHIUI
432 cynepno3unvu. JluHum wmarHuTHOW wuHAYKIuH. Kaprtuna
JUHUN MarHUTHON MHAYKIHUH MOl IOCTOSTHHBIX MAarHUTOB
MarHuTHOE TMoJ€ NpPOBOJHHUKA C TOKOM. KapTWHa nuHUi
Moyt JUIMHHOTO MPSIMOTO MPOBOJAHHMKA M 3aMKHYTOTO
433 KOJIBIIEBOTO MTPOBOJIHUKA, KATYIIKH ¢ TOKOM. OmbIT Dpcrena.
B3aumoneiicTBrue MPOBOJHUKOB C TOKOM
434 Cuna Amrniepa, €€ MOAyJb U HallpaBJIeHHUE
Cuna Jlopenma, e€ MoAyns W HampaBieHue. J[BikeHue
4.3.5 3apsKEHHOM 4YacTULbl B OJHOPOJHOM MArHUTHOM TOJIE.
PaboTa cuier Jlopenria
4.3.6 SIBneHne 3MEeKTPOMarHiTHOW HHAYKLIUU
437 IToTOK BEKTOpa MarHUTHOW MHYKIUU
OJIC wHmyKnud. 3aKOH JIIEKTPOMAarHUTHOW HWHIYKITHH
4.3.8
®dapajes
BuxpeBoe anektpudeckoe mone. OJC uwHAyKOEH B
439 IIPOBOJHHUKE, ABIDKYIIEMCS IIOCTYIATEIBHO B OJHOPOIHOM
MarHUTHOM II0Jie
4.3.10 [IpaBuno Jlenma
NHIyKTUBHOCTb. SIBneuue CaMOMHAYKLIHH. SJ1C
4.3.11
CaMOWHTYKIIHH
4.3.12 OHeprus MarHUTHOTO TOJIST KATYLIKH C TOKOM
4.3.13 DNEKTPOMArHUTHOE TOJIe
Texumueckue YCTPOMCTBA: MTOCTOSIHHBIC MarHuTHl,
4.3.14 JJIEKTPOMATHUTHL, 3JIEKTPOABUIATENbD, YCKOPUTENH
AIIEMEHTAPHBIX YaCTHI, UHYKIIHOHHAS [Te9h
4.3.15 [MpakTrueckue paboThl. VM3yueHWe MarHUTHOTO  TOJIsS
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KaTymIKu C TOKOM. HCCJ’IGI{OB&HHG HCﬁCTBHH IMOCTOSAHHOI'O
MarovTa Ha paMKy C TOKOM. I/ICCHCHOBaHI/Ie SABJICHUA

3JIEKTPOMArHUTHON MHYKIIUU

KOJIEBAHUA 11 BOJIHBI

5.1

MEXAHUWYECKHE N SJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

Komnebarensuas cUcTEMA. CBo0OOIHBIE Kosebanus.
I'apmonnueckue konebanus. [lepros, yactora, aMIIuTy1a U

(aza xomebaHmit

[Ipy>xuHHBII MasgTHUK. MaTeMaTUueCKU MasiTHUK

YpaBHEHHE rapMOHHYECKUX KoseOaHuit. Kunemarnueckoe u

JANHAMHW4YCCKOC OIMMCAaHHEC KoJ1Ie0aTeIbHOr0 JABHKXCHUA

[IpeBpamienne >HEPruu MPU TAPMOHMUECKHX KOJICOAHUSX.
CBs3bp  aMITIUTYABl KOJNEOaHWUN WCXOAHONH BEIUYHUHBI C

aMIUTUTYAaMH KoseOaHuil € CKOpOCTH M yCKOPEHUS

KonebartenpHblii kKoHTYp. CBOOOAHBIE BIIEKTPOMAarHUTHBIE
KoysieOaHUsT B WACAIBHOM  KOJIEOAaTeJbHOM  KOHTYpE.
AnHanorus Mexny MEXaHWYECKHMH U JIEKTPOMArHUTHBIMU

kosebanusimMu. @opmyna Tomcona

3aK0H COXpaHEHHs DHEPTUH B HACATHHOM KoJeOaTeIhHOM

KOHTYpe

5.1.7

BriHyknmeHHBIE  MexaHW4Yeckwe KojebaHusa.  Pesonamnc.
Pe3onanchas KpuBas. BBIHY)KZIGHHLIG SJICKTPOMAriMuTHLIC

Konebanus.

Ilepemennsiii TOk. CHHYCOMAANBHBINA TIEPEMEHHBIH TOK.

MomHocTb MepPEMEHHOT0 TOKa. AMmuTynHoe Hu

JIEUCTBYIOIIIEE 3HAUEHUE CUJIbI TOKA M HAIIPSAKEHUS

5.1.10

Tpancdopmarop. IlponsBoacTBo, nepenadya u mnorpedieHue
JNEKTPUYECKON DHEpPruu. OKOJIOTUYECKHE PHUCKH TIpU
MPOU3BOACTBE  AJIeKTpuueckoil  sHeprun.  Kymnbrypa

HCIIOJIb30BaHUS 3JICKTPOIHCPIUn B HOBCCHHCBHOﬁ JKHU3HHU

5.1.11

TexHuueckne ycTpoicTBa: cedcmorpad, dIEKTPUUECKUit

3BOHOK, JIMHHUHU 3JICKTPOIICpEaa4

5.1.12

[Mpaktuueckue pabotel. HMccnenoBaHwe — 3aBUCHMOCTH
nepuoa Manblx KojeOaHuil rpy3a Ha HUTU OT JJTUHBI HUTH U
Macchl rpysa. McecnenoBanue NepeMEHHOTO TOKa B IETH U3

MOCJIEIOBATEILHO COCTUHEHHBIX KOHJCHCATOpAa, KaTYIIKH U
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pesucropa

MEXAHUYECKHE 1 9JIEKTPOMAT'HUTHBIE BOJIHBI

MexaHudeckue BOJHBI, YCIOBHS pacupocTpanenus. [lepuos.

521 CKOpOCTh pacpoCTpaHEHUs U JMHA BOJHBIL. [lomepednsie u

MPOOTIHHBIE BOJTHBI

#iHPar#ti#t VHTepdepeHIs U AUPpPaKIus MEXaHUICCKHX
522

BOJIH

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. BricoTa ToHa.
323 TemOp 3ByKa

DJEKTPOMarHUTHBIC BOJIHBI, VYcnoBus U3ITyYeHUS
524 3JIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTanus BEKTOPOB

E, B u v B 2JIeKTpOMarHuTHOM BOJIHE B BAKyyMe

5.2

CaoiicTBa ANIEKTPOMArHUTHBIX BOJIH: OTpakeHHeE,
525 MpeNoMIIeHHe, ToJsApu3anus, Audpaxusa, WHTepdepeHINs.

CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH

[kana AIEKTPOMAarHUTHBIX BOJIH. [Ipumenenune
526 AJIEKTPOMArHUTHBIX BOJTH B TEXHHUKE U OBITY

[lpuHOUTIBL pagviocBs3W W TelNeBUACHUA. Pamuonokamus.
527 DJIeKTPOMArHUTHOE 3arpA3HEHHE OKPYKAIOMIEH cpeIbl

TexHUYeCcKHe YCTPOWCTBA: MY3bIKAIBHBIE WHCTPYMEHTHI,

YIBTPa3ByKOBasi [TMATHOCTHKA B TEXHUKE M MEIUIMHE,
528 pajzap, PpaaMONpPUEMHMK, TeJIEBU30p, aHTEHHA, Tele(oH,

CBY-nieun

53 OIITUKA

[IpsimonuHeliHOe pacnpoCTpaHEHUE CBETa B OJHOPOJIHOMU
531 cpene. JIyd ceera

OTtpakeHre cBeTa. 3aKkOHBI oTpakeHHs cBera. [loctpoeHne
33.2 M300pKEHNIA B ITIOCKOM 3epKasie

Ipenomnenne cBera. 3aKOHBI MPETIOMIICHHS CBeTa. AOCOIFOTHBIH
533 TI0Ka3aTeNb MPeIOMICHHUs

[lonmHoe BHyTpeHHee oTpakeHue. llpenenbHbId yroyn MOJIHOTO
>34 BHYTPEHHETO OTPAKEHHSI
5.3.5 Hucnepcus cBera. CloxXHBIN cocTaB 6enoro cera. L{set
5.3.6 CoOuparone M paccewBaroIUe JUH3BL. TOHKas JIMH3A.

q)OKYCHOG pacCTOAHHUEC W ONTHUYCCKasA CuJia TOHKOM JIMH3BI.

[TocTpoenne n3o0pakeHUH B COOMPAIONTUX W PACCEHBAIOIINX
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JIMH3aXx. dDOpMyna TOHKOW JIMH3HIL. yBeJ’II/I‘IeHI/Ie, JaBacMocC

JINH30U

5.3.7 [Ipenenbl pUMEHUMOCTH F€OMETPUUECKON ONTUKHU

NuTepdepennus cBera. KorepeHTHbIE UCTOYHUKU. Y CIIOBUS
HaOJFOICHUS MaKCHMYMOB u MHHAMYMOB B
53.8
WHTEPPEPCHIIMOHHON  KapTHHE OT JBYX CHH(pA3HBIX

KOI€pC€HTHBLIX UCTOYHHUKOB

Judpaxums cBera. Judpakmmonnas pemérka. YcioBue
539 HaOlro/leHUsT  IJIABHBIX ~ MaKCUMyMOB  IIpU  MaJECHUH

MOHOXPOMAaTHYECKOT'0 CBETa Ha AU(PAKIUOHHYIO PEHIETKY

5.3.10 [Momsipu3amms cBeTa

TexHudeckne yCTpoiicTBa: OYKH, Jyma, ¢oToarnmapar,
5.3.11 MPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs

onTtuka, Tu(ppakMOHHAs PEIIETKA, TOISIPOUL

[IpakTrnueckue paboTEL. N3mepenue roKasareJs
5.3.12 npenomienus. MccrnemoBanue CcBONCTB H300pakeHHH B

JIMH3aXx. Ha6HI-OI[eHI/I€ AUCTICPCHUU CBCTA

BJIEMEHTBI CHELIMAJIBHOM TEOPUY OTHOCUTEJIBHOCTU

I'panuipl  MPUMEHUMOCTH  KJIACCUYECKOW  MEXaHUKH.
HOCTy.HaTBI TECOPHUHU OTHOCHUTECIBHOCTU: HWHBAPUAHTHOCTH
6.1
MOAYJSl  CKOPOCTH CBeTa B  BaKyyMmMe, IIPHUHIIMII

OTHOCHUTEIBHOCTH DUHIIITENHA

OTHOCUTEIIBHOCTD OOIHOBPEMCHHOCTHU. 33MCI[J'ICHI/IC BpPEMCHU
6.2
" COKpAIICHUC AJINHBI

6.3 DHeprusi ¥ UMITYJILC CBOOOTHOW YaCTHUIIBI

CBs13b MacCHI C PHEPTUEH ¥ UMITYJILCOM CBOOOHOMN YaCTHIIHI.
6.4
DHeprusi MoKosi CBOOOTHON YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTbI KBAHTOBOI OIITUKHU

®otonsl. Popmyna [lnanka cBs3u sHepruu (PoToHa C €ro
7.1.1
9acTOTONH. DHEPrusl ¥ UMITyJIbC (POTOHA

OtkpbiTie W ucciepoBanue Qoroaddekra. Onbiter A.TL.

CroneroBa. 3akoHbI poTOdPdeKTa

VpaBHenne DiiHmreitna s ¢porodpdexta. «KpacHas

rpanutay dporoadderra

7.14 Hasnenue ceeta. OnbiTel [1.H. JIeOenena
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7.1.5 XuMHUecKoe JeHCTBUE CBETA
TexHuueckue ycTpoicTBa: (PoTOdNEeMeHT, (HOTOHATUHK,
716 CONTHEYHast OaTapest, CBETO IO/
CTPOEHUE ATOMA
Mogens atroma Tomcona. OmnbiTel Pesepdopaa o
7.2.1 HCCIENOBAaHUIO CTpOeHMs aroMa. 1 linanerapHas monenn
aToMa
[octynatel bopa. M3nyyenue u noriomeHue (HOTOHOB NpU
7.2.2 MIEPEX0/IE aTOMa C OJHOI'0 YPOBHS PHEPTUHU Ha Apyroi. Busel
criekTpoB. CIEKTp YPOBHEU SHEPruu aToMa BOJ0pOJa
7.2 BonnoBrie cBoiictBa wactun. Bomuel ne  Bpoius.
7.2.3 KopnyckynsipHo-BOIHOBOM Iy an3M. Hudpaknus
3JIEKTPOHOB HA KPUCTAILIAX
CrioHTaHHOE W BBHIHYXKIEHHOE H3JIydeHHe. Y CTPOWCTBO W
724 TPUHIAI pabOoTHI JIazepa
Texuuueckue YCTPOMCTBA:! CIEKTpalbHBIN aHanu3
723 (CTIEKTPOCKOII), J1a3ep, KBAHTOBEIH KOMITBIOTED
7.2.6 [Ipaktuueckue pabotel. HabmoneHne mTMHeR4aToro cnekTpa
73 ATOMHOE AP0
7.3.1 MeTtoapl HAOIIOIEHUS U PETUCTPAIIMH YJICMEHTAPHBIX YaCTHI]
OtkpeiTHEe pamgnoakTuBHOCTH. OmbITel  Pesepdopma mo
OTIpEeNleNIeHNI0  COCTaBa  PAJHOAKTHBHOTO  W3JTyYEHUS.
732 CaoiictRa anb(a-, Oera-, ramMma-usdydeHus. BrumsHue
PaAMOaKTUBHOCTHU Ha KUBBIE OpPTraHU3MBbI
OTkpBITHE NPOTOHA M HeWTpoHa. HykinoHHas mozens sapa
7.3.3 Ieiizenbepra — VBanenko. 3apsn sapa. MaccoBoe 4MCIIO
sinpa. M30tormsl
Anbda-pacniag. DIEKTPOHHBIH U TO3UTPOHHBIN OeTa-pacma.
734 INamMa-u3nydyenne. 3akoH paJIHOaKTUBHOTO paciaaa
OHeprus CBsI3H HYKJIOHOB B sape. AnepHbie cuibl. [edekt
733 MAacCHI siapa
7.3.6 S nepHble peakuuu. [lenenue u cuHTe3 Aaep
Anepubrit peakrop. Tepmosinepubrii cunTte3. I[IpoGnemsr u
7.3.7 MEPCHEKTUBBl  SACPHOM  DHEPreTUKH.  IJKOJIOTUUYECCKUE
ACTEKTHI SACPHON IHEPTETUKU
7.3.8 DneMeHTapHbIe YaCTHUIIBL. OTKpbITHE MO3UTPOHA.
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(DYHI[aMeHTaIIBHBIC BSaHMOﬂeﬁCTBHﬂ

7.3.9

Texuuueckue YCTpOI;'ICTBaZ AO3UMCTpP, KaMepa BI/IJ'II:COHa,

SJIEPHBIA peakTop, aTOMHast bomba

7.3.10

HpaKTI/I‘lCCKI/IC pa6OTLI. HCCJ’ICL[OB&HI/IG TPEKOB YaCTHUI] (1'[0

TOTOBBIM (poTorpadusiM)

OJIEMEHTBI ACTPOOU3NKHN

8.1

Bun 3Bé3muoro ueba. Co3Be3nus, ApKue 3BE3NBI, TUIAHETHI,

HMX BUJIMMOE JIBMOKCHUE

8.2

Conneunas cuctema. [lmanersr 3emHO# Tpymmel. [lmanersi-
TUTAHTHI U UX CIIyTHUKH, KAPIMKOBBIE ILUIAHETHL. Mable Tena

COJIHEYHOHN CUCTEMBI

8.3

Comnniie, porocdepa u atmochepa. ConHeuHast aKTUBHOCTh

8.4

Ncrounuk saeprun CotHIA U 3BE3

8.5

3BE3MbI, UX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETHMOCTb,
pamuyc, Temmeparypa, MX  B3auUMOCBs3b. Jlmarpamma
«CTICKTPAIBHBIA KJIACC — CBETHMOCTBY». 3BE3IBI TIIABHOU
MOCJIETOBATEILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTEY ISt

3BE3N TJIaBHOM IIOCIICA0BATCIIbHOCTHU

8.6

##Par##HBuyTtpennee  crpoenue  3BE3A.  CoBpeMeHHBIC
TIPE/ICTABIICHUs] O TPOHMCXOXKACHNUH u 3Bomrormu ConHna

3BE370. DTallbl KU3HH 3BE3]T

8.7

Mneunsiii [1yTs — Hama [Nanaktuka. CrivpanbHas CTpyKTypa
lanaktuku, pacnpeneneHue 38€31, ra3a u nbuid. [lonoxeHue
u newkenue Connua B [anakruke. Ilnockas u chepuyeckas

HOJICUCTEMBI | aJlaKTUKHU

8.8

Tunel ranaktuk. PaguoranakTuky u kBa3apsl. UEpHbIE AbIPHI

B AApaX raJlakKTHUK

8.9

Bcenennasa. Pacmmpenme Bceemennoil. 3akon Xa66uma.
PazOeranne ramaktuk. Bospact u paguyc BcenenHoi,
Teopus bonpmoro B3peiBa. Mogens «ropsueid BeeneHHON».

PenukToBoe H3JIyYCHHUC

8.10

Macmrabnas cTpykTypa Bceenennoil. MeraranakTuka.

Hepewménnple mpo01eMbl aCTPOHOMHUH
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» @usuka. 10 knacc. Msxuiues I'.4., Byxosues b.b., Corckuit H.H.; nox
penakmueit [lapdentreBoit H.A. AkuinonepHoe obmectBo «M3maTenscTBo
«IIpocBemienue»

» ®usuka. 11 kmacc. Mskumes I'.4., byxosues b.b., Hapyrun B.M.; nox
penakiueit [lapdenteeBoit H.A. AknmonepHoe o61mecTBo «3maTtenscTBo

«ITpoceemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

I D®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET
Enunas xomnekmus LIOP. Ipeamernas komtekius «Puszuka» school-

collection.edu.ru/collection
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ITpunoxenue 1

®opmbl yuyeTa padoueii mporpaMMbl BOCIUTAHUSA

PabGouass mporpamma BOCHUTaHMsI pealM3yeTcsi B TOM 4YHCIE€ M Yepe3 HCIOJIb30BaHUE
BOCIIUTATEIbHOIO MOTEHIMANa YPOKOB (QHU3MKH. OTa paboTa OCYIIECTBISETCS B CIEAYIOMIMX
dbopmax:

[ToGy>xneHne oOyuarommxcst coONoaTh Ha ypoKe OOIICTPHHATHIE HOPMBI TOBEACHUS,
npaBwiia OOLIEHUS CO CTaplIUMU (IeAarorn4ecKuMu pabOTHHKAMM) W CBEPCTHUKAMH
(oOyuaronmucs ), MPUHLUUIBI y4eOHOW AUCHUIUIMHBI M CaMOOPraHU3alllu.

— [IpuBneuenne BHMMaHUSA OOydarOIIUMXCS K LEHHOCTHOMY AacleKTy H3ydaeMbIX Ha
ypOKax IpeaAMETOB, SIBJICHUH, COOBITUI Uepes:

— JEMOHCTpalMi0  OOydYaroluMCsi MPUMEPOB  OTBETCTBEHHOTO, TI'Pa)kJaHCKOTO
HOBEJICHUS, TIPOSIBIICHUSI YEIIOBEKOIIOOUS U 100pOCepIeUHOCTH

— oOpallleHne BHMMAaHHS Ha HPABCTBEHHBIE ACHEKThl HAYYHBIX OTKPBITHI, KOTOpBIE
U3y4aloTCsl B JIaHHBI MOMEHT Ha YPOKE; Ha SIPKMX JEATENEeW KyJbTypbl, YYEHBIX, NOJUTUKOB,
CBSI3aHHBIX C U3y4Ya€MbIMH B IaHHBII MOMEHT TEMaMH, Ha TOT BKJIaJl, KOTOPbI OHU BHECJIH B

pa3BUTHE HaIIEl CTpaHbl U MHUpPA, HAa JOCTOWHBIE MOAPAaKaHUS NPUMEPHl MX JKU3HM, HA
MOTHBBI UX ITOCTYIIKOB;

— UCIIOJIb30BaHUE Ha YPOKax MH(OpMAaIMM, 3aTParuBaloLIe Ba)KHBbIE COLMAJIbHBIE,
HpaBCTBEHHbBIE, 3STUYECKUE BOIIPOCHI

Hcnonb30BaHuEe BOCHUTATENBHBIX BO3MOXHOCTEH COJEpXaHUsS y4eOHOro mpenmera Jyis
dopMupoBaHus y OOy4arOUIMXCS POCCUHCKUX TPAAUIMOHHBIX JTYXOBHO-HPAaBCTBEHHBIX U
COLMOKYJIBTYPHBIX IEHHOCTEH uYepe3 TMOAO0Op COOTBETCTBYIOIIMX TEKCTOB JJIS  YTEHUS,
MPOOJIEMHBIX CUTYalU AJi 00CyXKJIeHUs B Kjlacce

WunnuupoBanue oOCYXAE€HUH, BbICKa3bIBaHUI CBOETO MHEHHS, BBIPAOOTKH CBOETO
JMYHOCTHOTO OTHOIIEHHUS K U3y4aeMbIM COOBITUSIM, SIBJICHUSIM, JTUIIAM.

BxiroueHne B ypoK HIPOBBIX HPOLEAYpP, KOTOPbIE IOMOTAIOT IMOAAEPKATh MOTHBALUIO
o0y4aromuxcst K NOJyYeHUI0 3HAaHUH, HaJlaXXKMBAHUIO MO3UTHUBHBIX MEXIMYHOCTHBIX OTHOIIEHUH B
KJIacce, IOMOTaloT YCTaHOBJICHUIO JOOPOIKEIaTeNbHOM aTMOC(hephbl BO BpeMs YpOKa.

[IpumeHeHne Ha ypoKe MHTEPAKTUBHBIX (OpPM pabOThl, CTUMYJIHUPYIOIIKX [TO3HABATEIbHYIO
MOTHUBAIMIO 00y4aOLINXCS.

[Ipumenenue rpynnoBoil paboThl WK pabOThl B apax, KOTOPbIE CIOCOOCTBYIOT Pa3BUTHIO
HaBBIKOB KOMaHJAHOM pabOThI U B3aUMOJICHCTBUIO C IPYTUMHU 00YYarOIIUMHUCS.

Beibop u ucnonb3oBaHME HAa YpPOKAaxX METOJOB, METOAMK, TEXHOJOTHMH , OKa3bIBAIOIIMX
BOCIMTATEIbHOE BO3JEHCTBUE HA IMYHOCTh B COOTBETCTBUH C BOCIIUTATENILHBIM HI€AJIOM, LENBIO U
3a/la4aMH BOCITUTaHUSI.

WunnuupoBaHue U MOAJepKKa HCCIIEA0BATENbCKOM JEATENbHOCTU IIKOJIBHUKOB B (opme
BKJIIOUYEHUS B YPOK pa3IUYHBIX HCCIIENOBATeNbCKUX 3aJaHHi, 4YTO JaeT BO3MOXKHOCTb
oOyyaromuMcsi TpuoOpecTH HaBBIKM CAMOCTOSATENBHOTO PEIIEHUS TEOPETHYECKOH NpoOsieMBl,
TreHepUpOBaHUs U O(OpPMIIEHUS COOCTBEHHBIX THIIOTE3, YBAKUTEIBHOIO OTHOLICHHS K YYy>KUM
U/1esM, IMyOJIMYHOTO BBICTYIUICHHS, apTYMEHTUPOBAHUS U OTCTAaUBaHUS CBOEH TOUKH 3PEHUSL.

VYcTaHOBNIEHHE YBaXKUTENbHBIX, JOBEPUTENbHBIX, HE(POPMAIbHBIX OTHOLIECHUH MEXIY
yUuTeNeM U yYeHUKaMHU, CO3JJaHHe Ha YpOKaX IMOILMOHAIbHO-KOM(pOPTHOM CpeIbl.
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