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[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOXEHHH M TpeOOBaHWH K pe3yabTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxke ¢ yaérom deaepaaTbHOn
paboueii mporpaMMbl BOCITUTAHUS M KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTeNnbHBIX oOpraHuzanusx Poccuiickoit  @enepanuy, peaau3ylolUX OCHOBHBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1o (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HayyHOW KapTuHbI Mupa oOyuarouuxcs 10—11 kmaccoB npu oOyueHuun ux pusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIETeIbHOCTHOIO noaxoaa. IlporpamMma o ¢pusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO K miIaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHbIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PEaTU3allMd MEXIIPEIMETHbBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro o0Ilero oopa3oBaHus, IJIaHUPYyEMbIe
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUIHOCTHBIC, METAalpeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE Pe3y/IbTaThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM YpOBHE, B TOM UHCIIE

IpEeMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

e conepxkanue yueOHoro npeamera «duznkay 1o rogamMm oOydeHHs.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYeCTBE yU4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpYyXKarolleM MUpE.
IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadueil u actpoHomueil. VMcnonab3oBaHue W aKTUBHOE
pPUMEHEHNE PU3NYECKUX 3HAHUI ONpeeIIIeT XapaKkTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3a/laHHBIMM CBOMCTBaMU U Apyrux. M3yduenne Gpu3nKu BHOCUT OCHOBHOM BKJIa/ B GOPMUPOBAHKE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydaromuxcs, B (OpMHUpPOBaHHE YMEHUH NPUMEHSTh
HAy4YHBIA METO]I TO3HAHUSI IPU BBIMOJHEHUN UMHU Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kkypca (hu3uKH A7 ypOBHS CpelHEro o01iero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM C Hell MaTepuan Kypca GpU3nKi 00beTUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpenanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIHana (GU3NYeCcKoi HayKH, OCMBICTICHHE CBSI3U Pa3BUTHUSL (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTOM TEXHUYECKHX U TEXHOJOTUYECKUX IPUIIOKEHUI U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonozcusayuu peasn3yercsi MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUS MPoOIeM pPallMOHAIBHOTO MPHPOJIOTIONIB30BAHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3WKHM Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABISIOTCS  (u3udeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢usudeckoil TeopuH, poiaM (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeTETbHOCTHBIN MOX0/ B Kypce (DU3UKU pealln3yeTcs MPEexXIe BCEro 3a Cuér
OpraHu3alluy SKCIIEPUMEHTAILHON JEATeNbHOCTH oOyuaromuxcs. [l 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme IO (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHHUYECKUX IPAaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIaOOpaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISIETCS YYaCTHHKAMH OO0pa3oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
NPEIO’KEHHBIX THITOTE3.
Bosnbiioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJISIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelia Kypca,
TaK W WHTETPUPYS 3HAHUS M3 DPA3HBIX pasfenoB. s KadecTBEHHBIX 3a7ad MPHOPHUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromue BbIOOpa (DU3WYECKOW MOJAENW I CUTYalluH MPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B cootrBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 yueOHOro mpoiiecca 0a30BbIi ypoBEHb Kypca (PU3MKH HA YPOBHE CPEHETO 00IIIEero
00pa30BaHUs JIOJDKEH M3ydaThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHETa (PH3MKH MM B YCIOBHSIX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTeCTBEHHO-Hay4YHOro Lukia. B kabunere ¢usuku
JOJKHO OBITh HeoOxoauMoe J1abopaTopHOE OOOpYyAOBaHUE JUUIsl BBIIOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHU4eCKUX MPaKTUYECKUX paboT U IEMOHCTPALMOHHOE 000PY0BaHHE.
JeMoHCTpaniioHHOEe  000py/I0BaHHEe (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 0
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH ISl WCCIEIOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHH.
JlaboparopHoe 00OpyaOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcss B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOPYIOBaHHUS JOJIKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4Y€HUs GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCA:
e (dopMupoBaHHE HHTEpPECa M CTPEMJICHHS OOYYAIONIMXCS K HAyYHOMY HW3YYEHUIO
NPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3ydeHUs OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUI OOBACHATDH SIBICHHS C UCIOJIb30BaHUEM (DPU3MUYECKUX 3HAHUH U
Hay4HBIX J0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O PONTU (PU3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.



JlocTikeHne 3TUX Lesell oOecreynBaeTcsl PelIeHHeM CIEAYIOMMX 33had B Ipolecce
U3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpeIHEro o01iero o0pa3oBaHus:

e [pUOOpETeHHE CHCTEMBbl 3HAHUN 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,

TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKY U TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHHUE YMEHHH MPUMEHSTh TEOPETHUYECKUE 3HAaHUS M OObSICHEHUS
busznyecKkux SBJICHUH B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX pELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHME CHOCOOOB pEIICHHUS pa3NUYHbIX 3aJad4 C SBHO 3aJaHHON (U3NYECKOM
MO/JIeJIbI0, 3a/1a4, TIOJPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3aHNe (PU3NUECKON MOJIEIH,
aJICKBaTHOW YCJIOBUAM 3a]1a4U;

e TMnoHUMaHHEe (U3UYECKUX OCHOB U MPHUHIUIOB JEHCTBUS TEXHUUECKUX YCTPOWUCTB H
TEXHOJIOTMYECKUX MPOILECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M NPOBENEHUS (HU3MUECKUX
OKCIEPUMEHTOB, aHalu3a W  HUHTEpIpeTauud  UHGOpPMALUH,  ONpEeAEICHUS
JIOCTOBEPHOCTH IOJIyYEHHOT'O pe3yibTaTa;

® CO3JaHHE YCIIOBUM JJISl pa3BUTHUSI YMEHUM MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbI ypoBEHb) Ha YpPOBHE CpelIHEro oOIiero odpazoBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henenio), B 11 kinacce — 68 yacos (2 yaca
B HEJIEIIO).

[Tpennaraemslii B mporpamme 1no Gusnke nepeyeHsb J1adopaTOPHBIX U MIPAKTUYECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpOBeAEHUs 1a0opaTOpHbIX paldoT U
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COJAEP/)KAHUE OBYYEHUA
10 KJIACC
Paznes 1. ®u3nka u MeTOAbI HAYYHOI'0 TO3HAHMS

®usnka — Hayka o npupoze. HayuHble MeToabl MO3HaHUS OKpy»Karouero mupa. Poib
HKCIEPUMEHTA 1 TEOPHH B IPOIIecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3HUKE.

MopnenupoBanue pusndeckux siBjaeHU u nporeccoB. Hayunbslie runoressl. dusnueckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AmHasiorossle 1 IU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe nBrkeHHe. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBIKeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpemHssI CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX NMPOEKIMH Ha OCH CUCTEMBI KOOpAMHAT. CIl0KeHUE NMEepEeMELIEHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MpPsIMOJMHEHHOEe IBMKeHHe. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUS MAaTEPUAIBHONW TOUYKU OT BPEMEHH.

CBoOonHOe majeHue. Y CKopeHrue CBOOOHOTO TaICHUS.

KpuBonuneliHoe nBvkeHue. JIBH)KEHME MaTepUaIbHOM TOYKHM TI0 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHENHAast CKOpocTs. Ilepuon n yacrora
oOpartenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHuueckue ycTpoicTBa U MPakTUYECKOE IPUMEHEHHUE: CIIUOMETP, ABUKEHHUE CHAPSAIOB,
LIEMTHBIE U PEMEHHBIE NIEPEIAYH.



Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUS.

[IpeoOpa3zoBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmronenne ABM>XEeHUS Teja, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIBKO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXKY NYTSIMU, IPORAECHHBIMH TEJIOM 3a I10CJIE10BATEIbHbIE
paBHBIE MPOMEKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM JBMKEHHHM C HAYAJIbHOM CKOPOCTHIO,
PaBHOM HYIIO.

W3yuenue ABMKEHUS IIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuHuun otHocurenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. HepLnanbHble CHCTEMBI
OoTCYETa.

Macca Ttena. Cwuna. Ilpununun cynepno3uuuu cui. Btopoit 3akon HeroTona s
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (mokosi, CKoybkeHusi, kauenus). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHUsI CKOJIbKEHUSI U cuja TpeHus nokos. Koaddunuent tpenus. Cuna COMPOTUBICHUS TIPH
JBUKEHUHU TeJa B )KUIKOCTH WJIU rase.

[TocTynarensHOE U BpalaTelbHOE ABUKEHNE aOCOTIOTHO TBEPOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCHU BpauieHus. [1imeqo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTPOMCTBA M NPAKTHYECKOE IPUMEHEHHE: NOAUIMIIHUKK, JIBH)KCHHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBieHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIium.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM MOIBEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHUs TBEpAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydenue ABM>KeHUs OpycKa 0 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUMX B MNPYKXUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeEJIa, UMEIOLLETO OCh BPALCHUS.

Tema 3. 3aKoHbl COXpaAHEHUs 8 MEXAHUKE

NMnynbsc MatepuanbHOM TOUKH (Tea), CUCTEMbl MaTepUAIbHBIX TOUYEK. MMIynbe cuiibl 1
M3MEHEHUE UMITYJIbCA TeJIa. 3AKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE JBUKEHUE.

PaGora cuibl. MOIIIHOCTH CHITBI.

Kunerndeckast sHepruss MaTepHabHOM TOYKU. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPTUH.



[TorennmanbHas sHeprus. IloTeHnManbHAsA SHEPTUS YIPYTO 1e(HOPMUPOBAHHOM MPYKUHBI.
[ToreHuuanbHas 3HEpPrUs Teia BOIU3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHbBle U HEMOTEHIHMAIbHbIE CUJbl. CBs3b pabOThl HENMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOM SHEPIUH.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuueckue ycTpoiCTBa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KONEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

[Tepexox moTeHIIMATFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3ydyeHrne aOCOJIOTHO HEYNPYroro yjapa € IMOMOILBIO JABYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3u pabOThl CUJIbl C M3MEHEHHUEM MEXaHMYECKOM SHEpruu Tena Ha
MIpUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Pa3nes 3. MoJsiekyasipaast puM3MKa M1 TePMOJUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KMHETHIECKON TEOPUHU M UX OMBITHOE 00OCHOBAHHE.
bpoynosckoe asuxenue. uddysus. Xapakrep ABIKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIAKOCTENW U TBEPABIX TENl U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Monens upeansHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUYECKON TEOpHUHU
ujeanpHOro rasa. AOCONIOTHas TemImepaTypa Kak Mepa CpeJHel KHUHETHYECKON SHepruu
TEIUIOBOTO BMKEHUs yacTull ra3a. [llkana remnepatyp KenbBuna. ['a30Bble 3aK0HBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B HaCaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. [paduyeckoe mnpencTaBieHUEe M30IMPOLECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JHUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbITh! 0 AU PY3UH KUAKOCTEHN U Ta30B.

Mopenb GpOyHOBCKOTO JIBUYKEHUS.

Mogens onbita IITepha.

OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Monens, MIUTFOCTpUPYIOLIAs IPUPOLY JaBJIEHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UCAIbHOTO ra3a, U30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEéMa
KOMHATBI, 1aBJICHUS U TEMIIEpPATyphbl BO3AyXa B HEM.

HccnenoBaHue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3pexeHHOro rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoguHamuyeckass cucrema. BHyTpeHHsISI SHEprusi TEPMOAMHAMHYECKONW CHUCTEMBI U
cnocoObl e€ u3mMeHenus. KomauuecTBo TemaoTel U padota. BHyTpeHHss1 SHEprHsi OAHOATOMHOTO
UJeaNnbHOro ra3a. Buasl Ternonepenadyn: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIUIOEMKOCTB BellecTBa. KoMyecTBO TEMIOTH! IPU TEIIONEPEIAYE.

[Tonsitue 00 agmabatHOM mporecce. IlepBeiii 3akoH TepMoauHaMUKHU. [IpuMeHeHHE
NEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.



Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh mpoieccoB B pUpoe.

Tennobie MamuHbl. [IpuHIuUne! 1eficTBUs TEMIOBbIX MaliuH. [IpeobpazoBanus sHEPIUn B
TeTIOBBIX MamuHax. Koadduuuent nonesnoro neiicteus TemnoBoit mamuusl. L{ukn Kaprao u ero
KO3(DPULMEHT M0JIE3HOr0 ACHCTBUS. DKOJOIMUECKUE MPOOIIEMBbl TEINIOIHEPIE€TUKH.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE IPUMEHEHHUE: JBUIATEIb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Llemoncmpayuu

M3MeHeHHe BHYTpEHHEH SHEpPIUM Tejla IPU COBEPIIEHUH pPadOThI: BBUIET HPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKE MyTEM TpEeHUs
(BUICOIEMOHCTpALIHS ).

W3meHeHnune BHyTpEeHHEH SHEpruu (TeMIepaTypbl) Tea Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHEIO CTOPaHusl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn éewjecmea. Pazoevie nepexoowvl

[Tapoo6pa3oBanue u koHAeHCalus. Micnapenue u kunenue. AGCOIIOTHAS K OTHOCUTEIIbHAS
BJIQKHOCTh BO3/yxa. HacellieHHbIM map. YaenbHas TeruioTa mapooOpa3oBaHMs. 3aBHCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

Teépnoe Teno. Kpucrananueckue u amopgHsble Tes1a. AHU30TPOINS CBOMCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa miasiaeHus. Cyonumarus.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHnueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUSA COBPEMECHHBIX MATCPHUATIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
W HAHOTCXHOJOI'NH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1aPOB.

Kunenve npyu moHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIAKHOCTH.

Habmronenre HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHcTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

M3MepeHne OTHOCUTEIBHON BIAKHOCTH BO3]IyXa.

Pa3zgea 4. diekTpoauHamMuKa

Tema 1. dnexkmpocmamuxa

OneKkTpu3anusl Tell. OJEKTpUYecKWd 3apsafa. /[IBa Buaa dSIEeKTpUYECKMX 3apsIoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKN. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

B3aumopeiicteue 3apsnoB. 3akoH Kynona. TouedHslid  37I€KTpUYeCKH — 3aps.
Onekrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousd. [lpuHmun cyneprnozunun
AIIEKTPUYECKUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nos. [lorennuunan. Paznocts notenmanos. [IpoBoaHuku
U TU3JIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. JludnekTpruueckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTb. Konaencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAECHCATOpP, KOMUPOBAJIBHBIM
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS dJIEKTPOMETPA.



B3anmopnencTre HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apSHKEHHBIX TEl.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIeKTpOCTaTUYECKas 3alIMTA.

JIM3IIeKTPUKY B JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOI0 KOHJAEHCATOpa OT IUIOIIA/IH IUIACTHH, PACCTOSTHUS
MEXy HUMH U JUBJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COINPOTHUBIIEHNE BELIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEMHEHUE TPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTD 37E€KTPUUYECKOTO TOKa.

DJNIEKTPOABUKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpuieckoit nenu. KopoTkoe 3amMbikaHue.

DJIEKTPOHHAsA IPOBOJAUMOCTD TBEPJBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAJLJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHAas IPOBOJUMOCTh IOJYIPOBOJIHUKOB.
CgoiicTBa p—Nn-nepexoaa. [lonynpoBoJHUKOBBIE TPHOOPHI.

ONEeKTpUYeCKU TOK B PacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUccoIanus. DIEKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMOCTOSITENIbHBIN U HECAMOCTOATENbHBIN pa3psaa. MomHus.
ITma3ma.

TexHuuyeckue ycTpoicTBa U MpaKkTHYECKOE MPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, DJIEKTPOHArpeBaTelIbHble MPHOOPHI, 3JIEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKyyMHBIH  JMOJA, TEPMUCTOPHl U  (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JIMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HapPsHKEHUSL.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMmeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[Tpsimoe u3MepeHne 37IeKTPOABMKYIIEH cuibl. KOpoTkoe 3amblKaHHME TajgbBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET 0 COIPOTHUBIICHUSI.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

N3MepeHue aIeKTPOABMIKYILEN CUIIbI MICTOYHUKA TOKA M €0 BHYTPEHHETO COIPOTUBIICHHUS.

Hab6nronenue anexrpomusa.

Me:xnpeameTrHblie CBA3H



N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kkiacce OCyHIeCTBISIETCS C y4ETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnuvie nousamus, CBA3aHHbIE C M3YYEHHEM METOJOB HAyYHOIO IO3HAHMSL:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3nMUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOJIIOJECHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHUM, JTMHEWHas (yHKIH, apaboina, runepoora,
uX rpaduku U cBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTaHI'€HC,
OCHOBHOE TPUIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M UX HPOEKLUHMU HAa OCH KOOpAMHAT,
CJIO’KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII000OMEH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEaut, TEIJIOBOE PAaBHOBECHUE), SJICKTPUUECKHE SBICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBa,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX Te€J, JKUIAKOCTEW U Ta30B, 3JIEKTPUUYECKUE
CBOWCTBA METAJIJIOB, HJIEKTPOJIUTUYECKAs AUCCOLIMALINS, FaJIbBAaHHUKA.

l'eocpaghus: BaXXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHHMKE, MOJIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHUs HMIyJbCca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWH,  JJEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEP, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
3IIEKTPOOCBETUTENIbHBIE TPHOOPHI, TabBAHUKA.

11 KJIIACC
Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cyneprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
MHAYKIMK. KapThHa TMHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 1nojie MpPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMA MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHWKeHHE 3apsiyKEHHOW 4YacTUIlbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBneHne HNEKTPOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLHH.
DNEeKTpOoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH IEKTPOMAarHUTHON MHAYKunn Papazes.

BuxpeBoe snekTpuueckoe mojie. DJIEKTPOJABIKYIAS CHJIA HWHIAYKIMH B TPOBOJHUKE,
JBUKYIIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIeE.

TexHuueckue ycTpoilcTBa M NPaKTHUYECKOE IPUMEHEHHWE: IIOCTOSHHBIE MAarHuTHhl,
AJIEKTPOMArHUThl, AJIEKTPOJIBUraTEllb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, MHAYKLMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKIIOHEHHE 3JIEKTPOHHOT'O ITy4Ka MarHUTHBIM T10JIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.



B3anmopencTere 1ByX POBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHME DNEKTPOMAarHUTHOM UHAYKIMH.

IIpaBuno Jlenna.

3aBUCUMOCTD JJICKTPOABIIKYIIEH CHJIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHUS MarHUTHOIO
MIOTOKA.

SIBieHME CAMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

M3y4eHre MarHuTHOT'O TOJIS1 KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sABJICHUS JIEKTPOMATHUTHOW MHIYKIIMH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOEOAHUSA

Konebarenpnass cucrema. CBoOogHBIE MexaHHUYecKHe KojeOaHus. [‘apMoHMYeckue
kosebanus. Ilepumon, wactora, amrumryna U ¢aza kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHUE FrapMOHUYECKUX Kojiebanuil. [IpeBpaiienue snepruu npu
rapMOHUYECKUX KOJeOaHMIX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HUACATHHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMU M 3JEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HUJCATHHOM KOJIeOaTeIhbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUEe KoJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[TepemennbIiil Tok. CUHYCOMIAIbHBIA NEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTpeOJIEHUE DJIEKTPUUYECKONM SHEPIHH.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHnueckue yCTpoilCTBA M TPAKTHYECKOE MPUMEHEHME: JIIEKTPUYECKHI 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Llemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBINA WM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBOMCTB BBIHYKICHHBIX KOJIEOaHUIA.

Ha6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcmunorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mosienb TUHUY 3IIEKTpOIepe1adH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBaHue 3aBUCUMOCTH NEpHOJA MaNIbIX KOJIeOaHU Ipy3a HA HUTU OT AJIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne IEpEeMEHHOIO TOKa B ILENM W3 IOCIEIOBATEIBHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL



Mexanuueckue BOJIHBI, yclI0BUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHHs
u januHa BoyHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DONEKTPOMarHUTHHIE BOJHBI. Y CJIOBMSI W3JIy4EHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHTanus BektopoB E, B, V B anexkrpoMarautHoit BosiHe. CBOMCTBA 371€KTPOMarHUTHBIX BOJIH:
OTpaKeHHe, TMpeJioMIeHHe, mojsipu3auus, Judpakuus, uHTepdepeHuus. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpyMeHEHHE 3IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHus. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbl.

TexHuuyeckue ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIbTPa3BYKOBas JIMATHOCTHMKA B TEXHHKE W MEIULMHE, pajap, PajAHONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meys.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUHUK 3BYKa.

Habumronenue otpaxkeHus U IpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmioienue CcBA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
Kosie0aHui.

HccnenoBanne  CBOWCTB — JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepGepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEeHUE CBETa B OHOPOIHON cpefie.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

Otpakenue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenune cBera. 3akOHBI TMPEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenpHBI yros IMOJHOTO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceera. CloxHbIH cocTaB 6enoro csera. LBer.

Cobuparonue M pacceuBarouie JHH3bL. ToHKas JnuH3a. DOKYyCHOE paccTOsSHUE U
ONTUYECKasl CHJia TOHKOM JUH3BL. [locTpoeHne n3obpakeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

ITpenensl IPUMEHUMOCTH FT€OMETPUYECKOMN ONTHUKH.

BonnoBass omnrtuka. Wurepdepennus cBera. KorepeHTHbIE WCTOYHUKH. Y CIOBHS
HaOJI0IeHNs] MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHOM KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpakuus cBeta. JludpakunonHas pemeérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUH MOHOXPOMAaTUYECKOTO CBETa Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
IPOEKIIMOHHBIN armnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs! ONTHKA, TU(paKIIMOHHAS PEeHIETKA,
MOJISIPOU.

Jlemoncmpayuu

[IpamonuHetHOE pacHpOCTpaHEHUE, OTPAKEHHE U TpeaomiieHue cBeTta. OnTudeckue
puOOpHI.
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ITonHoe BHyTpeHHEE OTpaxeHue. Mojieab CBETOBOAA.
HccnenoBanue CBOMCTB M300payKCHHM B JIMH3AX.
Mopenu MUKpPOCKOIIA, TEIECKOIIA.
Hab6nronenue naTepdepeHIinm cBeTa.
Hab6monenue nudpaknuu cBera.
Habmronenue nucnepcuu cBera.
[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.
[Toryuenue cekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habumronenue nonsipusanuu cBera.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
N3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.
HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.
HabGmonenue qucnepcuu certa.
Pa3zngen 6. OcHOBBI crienMAJILHOH TEOPHUH OTHOCHUTEILHOCTH
I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTH CB€Ta B BaKyyme, [PUHLUII
OTHOCHUTEJILHOCTH DUHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILIEHUE JUTUHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b MacChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.
Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOBOU ONMUKU
®oronsl. ®opmyna Ilnanka cBsi3u sHeprun GoTOHA C €ro YacTOTOM. DHEPrus U UMITYJIbC
¢doroHa.
OtkpeiTue u wucciaenaoanue Qoroapdexra. Omnbitet A. T. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeitna 1 Gpororddexra. «KpacHas rpanuna» gorosdexra.
Jasnenune cBera. OnwiTel [1. H. JIeGenera.
XUMHUUYECKOE IEMCTBUE CBETA.
TexHuueckue YCTpONCTBA M MpPaKTUUYECKOE NpUMEHEHHUe: (OTO3JeMEHT, (HOTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAHO.
Jlemoncmpayuu
D010 eKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.
HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.
Cseroauos.
Conneynas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lmanerapHas
mojens atoMa. Iloctynatel bopa. M3nyyenue u nornomeHue GOTOHOB MpHU MEepexoje aToMa ¢
OJIHOTO YPOBHS SHEPTUHU Ha Ipyroil. Buasl cnexktpoB. CekTp ypOBHEN SHEPIUHU aTOMa BOJIOPOIA.
BonnoBssle cBolicTBa yactuul. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyaan3M.
CroHTaHHOE U BBIHYKJIEHHOE H3JTyueHHE.
TexHuueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPAIbHBIA aHaJIu3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopnpens onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Hab6nronenne TMHEHYaThIX CIIEKTPOB H3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Habmionenue nuHeiiuaToro crnekrpa.
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Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOLINE CII0KHOCTb CTPOEHUS sApa. OTKpBITHE PaAMOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo ompeneneHnio cocraBa paanoakTUBHOTO n3nydenus. CBoiicTBa anbda-,
Oera-, raMMa-u3i1ydyeHus. BiausHue paJuoakTHBHOCTH Ha )KUBbIE OPIaHU3MBI.

OTkpeITHE IPOTOHA U HelTpoHA. HykinoHHast Mmonens siapa I eitsenbepra—Banenko. 3apsin
anpa. Maccosoe uncio sgpa. M3oTomnsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
pazMoaKTUBHOIO pacnaja.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Maccsl spa.

SAnepuele peakuuu. [leneHne u CUHTE3 A1ep.

SAnepubiii  peaktop. Tepmosnepusiii cuHTe3. [Ipobmembl W TMEPCIEKTUBBI  SACPHOU
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOEHNUS U PETUCTPALIMM HJIEMEHTAPHBIX YACTHII.

dyHIaMeHTalIbHbIE B3aUMOAeHCTBUSA. EquHCTBO (pru3nueckoit KapTUHbBI MUpA.

TexHuueckue ycTpoicTBa U NPAKTHUECKOE NPUMEHEHHE: 03UMETpP, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Oransl pa3BuTUs actpoHomMuH. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAYECHUE AaCTPOHOMHUHU.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. Conneuynas axktuBHOCTh. Mcrounuk sHeprum ConHuoa u 3BE3A. 3BE3NBI, HX
OCHOBHbIE XapaKTepUCTHKU. J[narpamMmma «CeKTpalibHbIN KJ1acC — CBETUMOCTbY. 3BE3/1bI IIaBHON
MIOCJIEOBATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTBbY» JUIsl  3BE3]  IJIaBHOMU
nocie0BaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoOBpeMEHHbIE MPEACTAaBICHUS O
IIPOUCXOXKACHNN U 3Botonnu CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3 L.

Mneunsiii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nemwxkenne Connna B ['amaktuke. Turbl
rajJlakTUK. PagnoranakTiuky U kBazapel. YEpHbIE NBIPHI B siipax rajlakTHK.

Bcenennas. Pacmmmpenue Bceenennoil. 3akon Xa0O06ma. PazOeranue ranmaktuk. Teopust
Bonsioro B3peiBa. PennkroBoe nsmyueHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

HabmioneHuss HeBOOPY>KEHHBIM TIJ1a30M C MCIOJIB30BaHHEM KOMIIBIOTEPHBIX MPUIOKEHUN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.

Hab6nronenus B Teneckon JIynsl, mraner, Maeunoro [TyTu.

O0o0maroniee NOBTOpeHUE

Ponp ¢u3uku u acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW M
THYECKOH chepax AeaTeTbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKHU M aCTPOHOMUHU B COBPEMEHHON
HAay4YHOW KapTHHE MHUpa, POJib (HU3WYECKON Teopuu B (OPMHUPOBAHMM TPEACTABICHUH O
¢u3nueckoil kKapTuHEe MUPA, MECTO (PU3MUECKOM KAapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX NIPEACTABICHUHN O IPUPOJIE.

Me:xnpeameTrHblie CBA3H
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Wzyuenne kypca ¢usuku 6azoBoro ypoBHs B 11 kjacce ocymiecTBIsieTCS ¢ Y4ETOM
COJICPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMM MaTeMaTHKH, OHWOJIOTHH, XHMHUH,
reorpaduu ¥ TEXHOJOTHH.

Meosicnpeomemnovle nonsimusi, CBSA3aHHBIC C WM3YYCHHEM METOJOB HAyYHOTO IO3HAHMS:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIIb, H3MEPCHHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHICHC, KOTAHI'€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKJIECCTBO, BEKTOPHI M HX
MPOSKIIMA Ha OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOM3BOIHBIC AJIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKHY T10,I00UST TPEYTOJIbHUKOB, OIPE/ICIICHHE TUIOIIA/IN TUIOCKUX GUryp U 00bEMa Tel.

buonocus: anekTpudecKue IBICHUS B )KUBOU MPUPOJIE, KOJIeOATEIbHbIC TBUKCHUS B )KUBON
IIPHUPOJIC, ONITUYCCKHUE SIBIICHUS B XKUBOM MPUPOJIC, ACHCTBHE PaIdallii Ha JKUBBIC OPraHU3MBbI.

Xumusi: CTpOCHHE aTOMOB W MOJICKYJ, KpPHUCTAUTMYECKas CTPYKTypa TBEPIBIX TeII,
MEXaHHM3MbI 00pa30BaHUs KPUCTAUIMYCCKOM PEIIETKH, CIICKTPAIbHBIN aHAIU3.

l'eocpaghus: MarHUTHBIC TIONIFOCA 3€MITH, 3QJICKH MAarHUTHBIX Pyl, (oTochEéMKa 3eMHOI
MOBEPXHOCTH, MPEACKA3aHNE 3eMJICTPACCHUM.

Texnonoeus: MTAHAM 3JIEKTPOIIEpeiad, TEHEPATOp MEPEMEHHOTO TOKA, 3JCKTPOIBUTATEIIb,
UHAYKIIMOHHAs TIeYb, pajap, PaauoNpUEMHHK, TeJIeBH30p, aHTeHHa, Teiedon, CBY-meus,
MPOSKIIMOHHBIN amnmapart, BOJJOKOHHAS OTNITHKA, COJTHEYHAs OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA
OcBoenue yueOHoro mpenmera «®dusznka» Ha ypoBHE CpeaHEro oOIIero oOpa3oBaHUS
(0a30BBIE  ypOBEHb) JODKHO  OOECHEeYuTh JOCTHXKEHHME  CIEIYIOIUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MTPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.
JIMYHOCTHBIE PE3YJIBTATbHI
JInuHOCTHBIE pE3yabTaThl OCBOECHUS yueOHOro mpeamera «Pu3nKa» AOHKHBI OTPaXkaTb
TOTOBHOCTh M CIIOCOOHOCTh O0YYaroLMXCsl PYKOBOJICTBOBATHCS COPMHPOBAHHOM BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
pacivpeHne >KU3HEHHOTO OIbITa M ONbITa JAESITENIbHOCTH B IPOLECCE pean3allii OCHOBHBIX
HaIpPAaBJICHU! BOCIIUTATEIBHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpa:xnaHCcKOro BOCIMTAHUSA:
Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLIMK  OOydalomlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;
NPUHATHE TPAJAULMOHHBIX OOIIEUENIOBEUYECKUX T'YMAHUCTHYECKUX U JEeMOKPATUYECKHX
IICHHOCTEI;
TOTOBHOCTh BECTH COBMECTHYIO JEATENIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;
YMEHHME B3aUMOJAECUCTBOBAaTh C COLMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBHM C HUX
(GYHKIUSAMHU 1 Ha3HAUEHUEM;
TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM IEATEIBHOCTH;
2) NATPHOTHYECKOTO BOCITUTAHUS
c(OPMHPOBAHHOCTH POCCUHUCKOM Ipa)1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;
LIEHHOCTHOE OTHOLIEHWE K TOCYAApCTBEHHBIM CHUMBOJAaM, JOCTHKEHHUSIM POCCHUHCKHX
yu€HBIX B 007aCTH (U3UKU M TEXHUKU;
3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;
CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHHSI, ODUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JAESITEIBHOCTH YUEHOTO;
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OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOHYMBOTO Oy IylIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ICTETHYECKOE OTHOIICHHE K MUPY, BKIIOYAsi SCTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETO
(bu3HIECKOI HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEPEC K Pa3IMIHbIM chepam npodecCHoHAIBHOM IeATEILHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3uMKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccun u
peanr30BbIBATh COOCTBECHHBIC JKU3HCHHBIC IIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHUIO M CaMO00Opa3oBaHUIO B 00JacTu (U3MKH HA
NPOTSDKEHUH BCEH JKU3HU;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

Cc(OPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUTAHUPOBAHKE U OCYIIIECTBIICHHUE JICUCTBHUI B OKpYKArOIIeH cpe/iec Ha OCHOBE 3HAHUS 11eJIeH
YCTOWYHMBOTO PAa3BUTHSI YETIOBEUECTBA;

pacuiMpeHre OmbITa JIEATSIPHOCTH 3KOJOTMYECKOW HAIpPABICHHOCTH Ha OCHOBE
UMCIOLIMXCS 3HAHUH 110 PU3MKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

C(OPMUPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3MYECKON HAYKH;

OCO3HaHUE I[CHHOCTH HAyYHOH JESTeIbHOCTH, TOTOBHOCThH B TPOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO JESITEIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
IMo3naBaTeIbHBIE YHUBEPCAIbHBIE YUeOHbIE TeliCTBUS
Ba3oBble Joruyeckue aeiicTBUA:

CaMOCTOATENIFHO (OPMYIMPOBaTh M AaKTyalM3HPOBATh IMPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIETIATH LeTH JeITEILHOCTH, 3a/1aBaTh ITAPaMETPhl U KPUTEPUU UX JOCTHKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MIPOTHBOPEYHS B pACCMATPUBAEMbIX (DU3UUSCKHX SIBJICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs MPOOJIEMBI C YIETOM aHalM3a MMEIOIINXCS MaTePHATbHBIX
U HeMaTepuallbHBIX PECYPCOB;

BHOCUTHb KOPPEKTHUBBI B JAEATEIHHOCTh, OLIEHHBATh COOTBETCTBHE PE3YNIHTATOB IIEJSIM,
OLICHUBATh PUCKHU TOCIIEICTBHI ACATSILHOCTH;

KOOPJMHUPOBATh M BBIIONHATH Pa0OTy B YCIOBHSX PEATbHOTO, BHPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIUICHHUE TIPH PELICHUH )KU3HEHHBIX MPOOIIEM.

Bba3oBble ncciieioBaTeIbCKHe AeiiCTBHSA:

BJIaZICTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH TOHSTHUSMH M METOJIaMH (H3HYECKOM
HayYKH;

BJIaZICTh HAaBBIKAMHU Y4EOHO-MCCIIEIOBATEIBCKON U MPOEKTHON JESTENbHOCTH B 00JAacTH
(GHU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIlICHHS 3a1a4
(Gu3HUECKOTO Ccoaep KaHus, IPUMEHEHHIO PA3IIMYHBIX METOI0B TO3HAHHMS;

BJIAJICTh BUJIAMH [CSITEIBHOCTH IO IMOJYYCHUIO HOBOTO 3HAHHS, €r0 HWHTEPIPETaIlHH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYSOHBIX CUTYAIIHsX, B TOM YUCIIE TP CO3JaHUH
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJlM3UpPOBATh 3ajJady, BBIIBUTATh
THIIOTE3y €€ PEIICHNUs, HAXOJUTh apTYMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a71aBaTh
napamMeTphl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBAThH MOJTYYCHHBIC B XOJIC PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKH OIICHUBAThH
UX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;
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CTaBUTH U (pOpMyTUpPOBATH COOCTBEHHBIE 33]]aul B 00pa30BaTENbHOM NESTEILHOCTH, B TOM
Yuciie IPU U3y4eHUH (PU3MKH;

JIaBaTh OLICHKY HOBBIM CUTYallUsM, OLEHHUBATh IPUOOPETEHHBIN OMBIT;

YMETb IIEPEHOCUTh 3HAHUS N0 PU3UKE B MPAKTHUECKYIO0 00IaCTh )KU3HEACATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00I1aCTei;

BBIIBUTaTh HOBBIE MJIEH, IPeJIaraTb OPUTHHANIBHBIE IOAXOAbI U PELICHHUS;

CTaBHUThH POOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIC PELICHHUS.

PatGora ¢ undopmaunmeii:

BJIAJICTh HaBBIKAMHU MOJy4YeHUs MH(DOpMAIK (PU3NIECKOTO COJACPKAHUS U3 UCTOUHUKOB
pa3sHbIX THIIOB, CaMOCTOSTENBHO OCYIIECTBJIATh IIOMCK, aHaJIW3, CUCTEMATHU3ALMI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPE/ICTABICHHS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALIUH;

UCIIOJIb30BaTh CpEACTBA MH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPIaHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
3THUYECKUX HOPM, HOPM UH(OPMAIIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAaHUS B pPa3UYHBIX (opMmarax ¢ y4EToOM
Ha3HauYeHUs THPOPMALUK U 1IeJIEBOH ayTMTOPUHM, BEIOUPAs ONTUMAJIbHYIO (hOpMY MpEICTaBIECHUS
U BU3yaJIU3aliH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH 1S TEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO W JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON U HHINBUAYAIbHONU padOTHI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UJeHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHHIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEIEIATh POJIM ¢ YYETOM MHEHMI
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa U KaXJOr0 y4aCTHHKA KOMaH/bl B OOLIUH pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHWBATHh HAEU C MO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHWE B pPAa3IMUHBIX CHUTYyalHsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENbHYIO NESATENLHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1auH;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHUS] TMPAKTUYECKOH paboThl ¢ y4YETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMYHBIX NMPEANOUTECHUH;

JienaTh OCO3HAaHHBIM BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;

OLIEHUBATh IPHOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO 3PYIULIMH B 00J1acTH (PU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYIbTYPHBII YPOBEHbD.
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CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTEJVIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LENISIM;

BJIaJICTh HaBBIKAMU [103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCIIOJIb30BaTh NMPUEMBI pe(IEKCUU JIIsl OLIEHKH CUTYallM, BBIOOpa BEPHOI'O PEIICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B npornecce nocTHKeHMs TMUHOCTHBIX PE3yJIbTaTOB OCBOEHUS IPOrpaMMBbI 110 (GU3UKE AJIs
YPOBHSI CpEIHEr0 00mero oopa3oBaHusi y 0OydYaONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUIEKT, MpeAIoaraloumi copMIUpOBaHHOCTb:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOILIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJIMpOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ IOBEJICHHE, CIIOCOOHOCTh aJallTHPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHHSM U IPOSIBIIAThH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMM, BKIIIOYAIOIEH CTpeMIIeHHE K JOCTHKEHHIO LIed U yCHexy,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €r0 MPH OCYIECTBICHUH OOILIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOUICHUS C IPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTth KOH(INKTHL.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPaxX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayyHOW KapTHHBI MHMpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH M TEXHOJOTUH, B IPAKTHYECKON
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJEIel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENIO, UACATbHBIA Tra3, MOJENIU
CTPOEHMS Ta30B, )XKMAKOCTEH M TBEPABIX TEJ, TOUECUYHBIH AIEKTPUUYECKUH 3aps]l IPHU PELICHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKHEe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUH CTPOEHHUsS BeUlecTBa M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHHE 110 OKPY)KHOCTH, HHEPITUS, B3auMoieicTBHE Tel, i dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX TeJl, U3MEHEHUE 00BbEMaA Tell U HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE paBHOBECHE, HCHAapeHue, KOHAEHCalus, IUIaBJIEHUWE, KPHUCTAJUIM3alMs, KUIEHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILIEHHE JaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJly MapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, JIEKTpU3alus Tej, B3auMOJeiCTBHE
3aps/0B;

OINKCBHIBATh MEXaHUYECKOE JBUKEHUE, MCIOJIb3Ys (U3NYECKHUE BEIMUYMHBI: KOOPJMHATA,
IyTh, NEPEMEILLEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHLHAJIbHAas DSHEPrusi, MeXaHWdyeckas paboTa, MeXaHW4ecKas MOIIHOCThb; IpHU
OTHMCAaHUU MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIIOIB3YyEMbIX BEJTMUNH, UX 0003HAYCHUS
U €IUHMIIBI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMUYUHY C IPYTUMHU
BEJIMYMHAMU;
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OMKCHIBATh HW3YYCHHBIC TEIJIOBBIE CBOMCTBA TEN W TEIUIOBHIC SIBICHUS, HCIOJB3Ys
(du3MYecCKue BEIWYWHBL: JaBJIEHUE Trasza, TEeMIEepaTrypa, CPEeAHsIs KHHETHYEeCKas DSHEpPrus
XA0TUYECKOTO JIBIDKEHUS MOJIEKYJ, CpPEIHEKBaIpaTUYHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIJIOTHI, BHYTPEHHSS DHEPrus, padoTa ra3a, Kod(pQPHUIMEHT MOJE3HOTO JCHCTBUS TEILIOBOTO
JIBUTATEIIS; TIPH OMTMCAHUH MPABUIHLHO TPAKTOBATH (PU3UYECCKUI CMBICI HCIIOIh3YEMbIX BEIIMYHH,
uX OO0O3HAYEHUsS W EIUHUIIbI, HAXOAWTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO (U3HUYECKYIO
BEJIMYMHY C APYTUMHU BETUYHHAM;

OTUCBHIBATh M3YUYCHHBIC SJIEKTPUUYECKHE CBOWCTBA BEIIECTBA W DJICKTPUUYECKHUE SBICHHS
(mporiecchl), UCTIONB3YS (PU3NYCCKUE BEIMYUHBI AJICKTPUUYCCKUI 3apsiji, DJIEKTPUUECKOEe MOJIe,
HaNpsHKEHHOCTh  IMOJIS, TMOTEHIMA, Pa3HOCTh MOTCHIIMAIOB, IPU ONHMCAHWM IPABHIBHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CIMHHIIB;
YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYMHY C IPYTUMHU BeTUIMHAMU,

AHATM3UPOBATh (U3WYCCKUE TIPOIECCHI M SIBJIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemupHoro tsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coxpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, IIPUHITUI CYIEPIIO3UIIUN CHJI, IIPUHITUTT
paBHOIPaBUsl UHEPLUATIBHBIX CUCTEM OTCUETA, MOJCKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BCIIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECCKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
IIEKTPUIECKOTO 3apsia, 3akoH KyioHa, mpy 3TOM pa3Iuvarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIPAKEHUE U YCIOBUA (TpaHUIIbl, 00J1aCTH) TIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIUH, TPHOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO UCIIONIb30BAHKS B TIOBCETHEBHOM KU3HU;

BBITIOJHATh JKCIIEPUMEHTBI 110 HWCCIICJIOBAHUIO (DU3UYECKUX SBICHUH W TIPOIECCOB C
UCIIONB30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpeHWil, TMpu dSToM  (HOpMyIHpOBaThH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIICCTBIISATh TIPSIMBIE W KOCBEHHBIC W3MEPCHHS (HHU3MYECKHX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIBI OIIEHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCIMOCTH MEKIY (DU3HMUECKUMU BETMUYNHAME C UCTIOIB30BAHUEM MPSMBIX
U3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJIbTATHl IMOJYYCHHOM
3aBUCHUMOCTHU (PU3NYECKUX BEIHYMH B BUI€ TAOIUI] U TpadMKOB, IeJaTh BEIBOJBI 110 pe3yIbTaTaM
HCCIIEIOBAHMS;

coOnrofaTh mpaBuiaa O€30MacHOrO TpyAa MPU NPOBEACHHHM HCCIEIOBAHUN B paMKax
y4eOHOrO0 OJKCIIEPUMEHTa, YUEeOHO-UCCIICIOBATEILCKOH ¥ MPOCKTHOW  JEATCIBHOCTH C
MCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBaAHUS;

pemath pacuéTHBIC 3aJadMl C SIBHO 3aJIaHHON (DU3WYSCKOW MOJCIIBI0, HCITOJIB3YS
dbuznyecKkue 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laydl BEIOUpATh (PU3UUECKYIO
MOJICJTb, BBIICIATh (PU3NYCCKUE BEIMUYMHBI W (OPMYJIbI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PAcU€ThI U OLICHUBATH PEATbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NUECKON BEeTHUNHBI,

peliaTh KayecTBEHHBIC 3aJ[aud: BBICTPAWBAThH JIOTHUECKH HEMPOTHBOPCUHMBYIO IIETTOYKY
paccyXJIeHUl ¢ OMOpoi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

HCIIOJTb30BATh IPH PEIICHUH YICOHBIX 3a/1a4 COBPEMEHHBIC HHPOPMAITHOHHBIC TEXHOJIOTUN
JUTSL TIOUCKA, CTPYKTYPUPOBaHUWs, HWHTEPIPETAlMM W TPEICTABICHHUS Y4eOHOW U HaydHO-
MONYJISIPHON MH(MOPMAITUH, TTOTYYSHHOUW U3 Pa3IMYHBIX HCTOYHUKOB, KPDUTHYECKU aHAJTU3UPOBAThH
NoJy4aeMyro HH(OopMaIuio;

MPUBOANTH MPUMEPHI BKJIaJa POCCHUCKHX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, 00BICHEHUE TPOIIECCOB OKPYKAIOIIETO MHUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHUI;
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UCIIO0JIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU [T 00€CTICUeHUS
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONCTBAMHU, AJISi COXPAaHEHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpY KaloIIel cpese;

paboTaTh B IpyIIE C BHITOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh PpaboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJIeKBAaTHO OLICHMBATH BKJIAJ Ka)JOr0 M3 yYaCTHUKOB TPYIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenusi B 11 kJjacce npeamMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpax poib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHUKU M TEXHOJIOTMM, B IPAKTUYECKOU
NESTEIbHOCTH JIFOJIeH, IeJI0OCTHOCTD U €IMHCTBO (PU3UUYECKOM KapTUHBI MUDA;

YYUTHIBATh TPAHHUIBl TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENeH: TOYCUHBIH
AIEKTPUUYECKUH 3apsi, JIyd CBETa, TOUSUHBI HCTOUHUK CBETA, SiIEpHAs MO/IeTb aTOMA, HYKJIOHHAs
MO/IENIb aTOMHOTO Si/Ipa MPH peleHn: (PU3NIECKHUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MPOILEeCcChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTD, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE MArHUTOB, JJIEKTPOMArHUTHAas
WHAYKIMS, JCHCTBHE MAarHUTHOTO IOJIi HA IPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsij,
AJIEKTPOMArHUTHBIE KOJICOAHUsI M BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHHUE,
npejromiieHue, wuHTepdepeHuus, audpakiuus ¢ TONSPU3aLMs CBETa, AHUCIEPCUS CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NCKYCCTBEHHASI PaIMOAKTUBHOCTB;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (JIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYIO TPOBOAMMOCTD Pa3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCTONB3Yysl (U3UYECKHUE BEJIUYMHBL: HJIEKTPUUYECKHHM 3apsil, cuja TOKa, DSJIEKTpUYECKOoe
HaIpsDKEHUE, SJIEKTPUIECKOE COTIPOTUBIICHNE, Pa3HOCTh TIOTEHIIMAIOB, SJICKTPOIBIKYIIIAs CHJIA,
paboTa Toka, MHIYKIMS MarHUTHOro Mouisi, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPHUUYECKOTO0 M MAarHWTHOTO TIOJEW, TMEepPHOJA W 4YacToTa KoyueOaHWd B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U Cuja TOKa B MPOLECCe TaApPMOHUYECKUX 3JIEKTPOMArHUTHBIX
Koyie0aHni, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIa JIMH3BI, MPU ONHCAHWUU TPAaBUIHHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, WX O0003Hau€HUs M EAMHHUIBI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3HUYECKYIO BEIUYHHY C APYTUMH BEJTHUNHAMU;

ONHKCBHIBATh M3YYEHHBbIE KBAaHTOBBIC SBJIEHUS W TMPOLECCHI, HUCHONb3Ys (PU3HMUECKUE
BEJIMYMHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX BOJIH, /UIMHA BOJHBI M YacTOTa CBETa, YHEPTHS U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBWIHHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIOJIB3YEMbIX BEJIWYHH, WX OOO3HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (POPMYIJIbI, CBS3BIBAIOLINE TaHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMH
BEJIMYMHAMH, BBIYHCIISITH 3HAYCHUE (PH3UUECKON BEITMYHHEI;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCIONB3Ys (DU3MUECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI TIOCJEOBAaTENIbHOTO W MApalIeNIbHOTO  COCTUHEHHS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH SJIEKTPOMAarHUTHOM HHAYKLIUH, 3aKOH
NPSMOJIMHEHHOTO PACIPOCTPAHEHUsI CBETAa, 3aKOHBI OTPAKCHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHHE DifHIITelHA 17151 hoTo3(h(ekTa, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH COXPAaHEHHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUUYECKOrO 3aps]a, 3aKOH COXPaHEHHUS MAacCOBOTO 4YHCIIa,
noctynarel bopa, 3akoH paJMOAaKTHBHOTO pachaja, OpU 3TOM pa3iuyaTh CIOBECHYIO
(GOpMYIUPOBKY 3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE W YCIOBUS (TPaHHIIBI, OO0JACTH)
IPUMEHUMOCTH;

OTIpEe/IeNIATh HAIpaBJICHWE BEKTOpAa MHIYKIUU MArHUTHOTO TOJS MPOBOJAHHMKA C TOKOM,
cuiiel Amnepa u cuibl Jlopenna;
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CTPOUTH M OIUCHIBATh N300paKEHHE, CO3/1aBaeMOe TUIOCKUM 3€PKajioM, TOHKON JIMH30M;

BBITMOJHATh JKCIIEPUMEHTHl IO HUCCIIEJOBAHUIO (PU3UYECKUX SBICHUH M IPOLIECCOB C
UCIIONIb30BAHMEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpu d3TOM  (HOpMyIHpOBAThH
npobiieMy/3aauy v TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 NMPEAJIOKEHHOTO
000pyI0BaHusl, IPOBOJUTH OTBIT ¥ (POPMYITHPOBATH BBIBOJIBL;

OCYIIECTBIISITh MpsSMble U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIWYHH, IPU ITOM
BBHIOMPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHUS U UCIOJIb30BAaTh HW3BECTHBIE METOJ(bl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHpPOBATh PE3YyJbTaThl MOJYYEHHON 3aBUCUMOCTHU
Gu3MYECKUX BEIMYMH B BHJAE TaOMUI] M TpauKOB, JeiaTh BBIBOABI IO pe3yiabTaTam
UCCJIEJIOBAHMUS,

coOnronarh InpaBuia O€30IaCHOIO TpyAa IMPU IPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOr0 9SKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTIOJIF30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacuéTHbIE 3aJa4d C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIONb3Ys
¢u3nyeckue 3aKOHbl U NPUHLIUIIBI, HA OCHOBE aHaJIM3a YCJIOBMsI 33J1a4i BbIOMPATh (PU3NYECKYIO
MOJieJIb, BBIACHATH (PU3NYECKUE BEIMUMHBI U (QOpPMYIbl, HEOOXoIUMbIe s e€ peleHus,
MIPOBOJIUTH PACUYETHI U OLICHUBATH PEAIBHOCTD MOTYYECHHOTO 3HaUeHUs (PU3NUECKON BETUYMHBI,

peliaTh KayeCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY
pacCyXJIeHHI ¢ OMOpO Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

HCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUIsL TIOMCKAa, CTPYKTYpUPOBaHUsS, HWHTEPIPETAllMd U TPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
MOMYJSIPHOM MH(GOPMAIUH, TOTYYEHHON U3 PA3IUYHBIX HCTOYHUKOB, KpUTHUECKU aHATN3UPOBAThH
MOJIy4aeMyto HH(POPMAIHIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBUS UX 0€30MaCHOI0 UCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHICKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYXAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS M0 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsI OOECTICUeHUsI
0€30MacHOCTH IpU OOpAIEHUH ¢ MPUOOPAMU M TEXHUUYECKUMHU YCTPONUCTBAMHU, Uil COXPaHEHUS
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKarollei cpee;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUATIBHBIX POJIEH, IUIAHUPOBATH paboTy
TPYNIbl, palMOHAIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYaIHMSIX, aJIeKBAaTHO OICHMBATH BKJIAJ KaXKJIOTO M3 YYACTHHUKOB TPYIIIHI B
pelieHrne paccMaTpUuBaeMOi IPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
Kouun4yecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3geyioB H  TeM (uudgposbie)
Ne n/m OpOrpaMMbE Beero Ko;npo.m,ﬂme Hpgucnmecxne 06pa30BATEIBHBIE
padoThbI padoThI pecypesi
Pazgen 1. PU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
11 @®u3KKa ¥ METOJIbI HAYYHOT'O TIO3HAHUS 2 bubamorexa HOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Paznen 2. MEXAHUKA
bubnuoreka HOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubnuoreka HOK
22 HlusaMuia ! https://m.edsoo.ru/7f41bf72
bubnuoreka HOK
2.3 3aKOHbBI COXpPAHEHHUS B MEXaHUKE 6 1 1 hitps://m.eds0o.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI  MOJIEKYISIPHO-KMHETUYECKOMN 9 1 bubnmnoreka HOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubnmmoreka HOK
32 OCHOBEI TEPMOMHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble  COCTOSIHUSI ~ BEUIECTBA. 5 bubnmnoreka HOK
' da30BBIC TIEPEXOIBI https://m.edsoo.ru/7f41bf72
Uroro mo pazaeny 24
Paznen 4. 9JIEKTPOJIUHAMUKA
4.1 DNeKTpoCcTaTUKa 10 1 1 bubmorexa HOK

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

492 [TocTtosHHBIN AHeKTpUYECKU TOK. TokH 12 1 1 bubnuoreka HOK
B Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB 1o 68 4 4
I[TPOI'PAMME
11 KITIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Ne n/m f;:rn;:tf;:::me PAIICIOB M TEM Beero Kontposbubie IIpakTuueckue gg;g? OOBBa];‘I:?IbHLI e
padoThI padoThI pecypesl
Paznea 1. JIEKTPOJAMHAMUKA
11 MarautHoe 1mosie.  DJIEKTPOMAarHUTHast 11 1 3 bubnuoreka [HOK
WHTYKIIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHnyeckue M DIEKTPOMAarHUTHBIE 9 1 bubnuoreka I[MOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHnyeckue M DIEKTPOMAarHUTHBIE 5 1 bubnuoreka I[MOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnmorex K
23 Ok 10 3 httg;i//?n.eedasoo.ru/7f41Lc[€(3)7c
Hroro no paszneny 24
Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH
31 OcHOBBI CIIELIMAIBHOMN Teopuu |, 1 bubnnoreka HOK
OTHOCHUTEIHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA
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4.1 DJIeMEHTHI KBAHTOBOU OITTUKH 6 bubnnorexa HOK

' https://m.edso0.ru/7f41c97c

Bbubnuorexa HOK

4.2 Crpoenne aroma 4 https://m.edsoo.ru/7f41c97c

bubnuoreka LHOK

4.3 ATOMHOE A1PO 5 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubnuoreka [HOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 1 hitps://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOILIEE IOBTOPEHUE
bubnnoreka HOK
6.1 Obobmaromee nosTopenne 4 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 1o 68 4 7
I[TPOTPAMME
MOYPOYHOE INJIAHUPOBAHHUE
10 KJIACC
No KoanuectBo 4acos Jara DJIeKTPOHHbIE HU(POBLIE
n/-n Tema ypoka Beero Kontpoasubie IIpakTuyeckue —— o0pa3oBaTe/bHbIC
padoThbI padoThbI pecypcsl
L e werom  nowmn 1 bubmioresa LK
i A https://m.edsoo.ru/ff0c32e2
OKPYKAOIIEero MUpa
2 Porp  u wMecro  Qu3ukum B 1 bubnuorexa I[HOK
dbopmupoBaHUT COBpPEMEHHOM https://m.edsoo.ru/ff0c33e6
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HAyyHOW  KapTUHBI  MHpa, B

IIPaKTUYECKON JEeATEIIbHOCTU
Jonein
Mexanuueckoe JIBUKECHHE.

3 OTHOCUTEIBHOCTh MEXAaHUYECKOTO bubnmnoreka HOK
JIBUKECHUSL. [epemerenwe, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBromepHOE IIPSAMOJIMHEMHOE bubnuotexa [HOK
JIBHKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MTPSAMOIIMHEIHOE bubnmnoreka LHOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe maneHue. YCKOpeHue bubnmoreka LHOK
CBOOOHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneitn BIKCHHE.

7 I[I;Hm(::mee MzsepnaanI(I)ﬁ TeO‘lKGI:/I bubamorexa LOK

https://m.edsoo.ru/ffOc3ada
10 OKPYKHOCTH
ITpunmun THOCHUTEJIbHOCTH
8 F:J‘II/IJ'IHC}I I/IHepLII/IOaJIB(iI(;Ie ecHI/ICT(c)ai/IH bubmiorexa HOK
' N https://m.edsoo.ru/ffOc3be8
otcyerta. [lepBblii 3akoH HeroTOHA

9 lc\;[;(:]:;o;?;l cfnﬂngfopggiiﬁgg brbmmorexa LOK

) " https://m.edsoo.ru/ffOc3be8
HproTona /yist MaTepraibHONM TOYKH

10 Tperuit 3akon Helorona ans bubnmnoreka [HOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8

o | e s e oo oK

' https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh

12 Cwita ynpyroctu. 3akoH ['yka. Bec bubnuoteka LHOK
Tena https://m.edsoo.ru/ff0c3el8

13 Cuna  tpenus. Koaddumment bubnmnoreka HOK

Tperust. Cusia CONpOTUBIIEHUS TIPU

https://m.edsoo.ru/ff0c3f76
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14

15

JABMOKCHUN TEJla B XUIAKOCTH HIIN
rasc

[ToctynarensHoe u BpamaTelibHOE
JIBIDKCHHE a0CONIFOTHO TBEPIOTO
Tesma. MoMeHT cuibl. 11medo cuiibl.
YcnoBusi paBHOBeCHs TBEPIOTO
Tena

NMmnynec  MaTepHanbHOM  TOYKH,
CUCTEMBl MAaTEPHUAIBHBIX TOYEK.
Nmnynbe cunbl. 3aKOH COXpaHEHUs
umnyibca. PeakTuBHOE JBUKEHME

bubnuoreka LHOK
https://m.edsoo.ru/ffO0c41a6

bubnuoreka LHOK
https://m.edsoo.ru/ff0c43d6

16

17

PaGota w®  MOIIHOCTH  CHIIBIL
Kunernueckas JHEprus
matepuanbHOH Touku. Teopema 00
W3MEHEHUN KHHETUYECKOW IHEPTUn

ITorennmansHas JHEPIHUsl.
[loTeHuumanbHas >HEPrusi YNIpyro
neGpopMHUpPOBaHHON HPY>KUHBIL.
[ToreHnnanpHass  dHeprus  Tena
BOJIN3M IOBEPXHOCTH 3eMITU

bubnuoreka HOK
https://m.edsoo.ru/ff0c4502

bubnuoreka HOK
https://m.edsoo.ru/ffOc461a

18

IToTenunanbHEIE "
HENOTEHIMAJIbHEIE CcHibl. CBA3b
paboThl HEMOTEHIMAIBHBIX CHI C
H3MEHEHUEM MEXaHUYIECKOM
SHEPIMM CHUCTEMBI Tell. 3aKOH
COXPaHEHUs MEXaHUYECKON
JHEPrUU

bubnuoreka HOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota
«MccnenoBanne  cBsi3M  pabOTHI
CHWJIBI C U3MEHEHHEM MEXaHUYEeCKOU
SHEPruu  Tejla Ha  NpUMepe
PaCTSDKEHUSI PE3UHOBOTO KIyTa»

24


https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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20

Koutponbuast pabora 1o Tteme
«Kunemaruka. /lunamuka. 3aKoHbI
COXPaHEHHUS B MEXaHHUKE)

bubnuoreka LHOK
https://m.edsoo.ru/ffO0c4b74

21

22

OcHOBHbIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOpUH. BpPOYHOBCKOE JIBHIKEHHE.
Anddysus

Xapakrep JBHKEHUS u
B3aUMO/ICHCTBUS YaCTHUL] BEIIECTBA.
Mopenu CTpOEHUs ra3os,
JKUJKOCTEN U TBEPABIX Tell

bubnuoreka [HOK
https://m.edsoo.ru/ffOc4dc2

23

24

25

26

27

28

Macca  wmonekyn.  KomuuecTtBo
BemectBa. [locTostHHas ABoraapo

TermoBoe paBHOBECHE.
Temneparypa u €€ wu3MepeHue.
IIIxana remneparyp Llenbcus

HUneanpusrii raz3 B MKT. OcHoBHOE
ypaBueHue MKT

AOcomoTHass TemmepaTypa  Kak
Mepa  CpeIHEHM  KUHETHYECKOHU
SHEPTUM  JBWIKEHUS  MOJICKYI.
YpaBHeHue Menneneena-
Knaneiipona

3akoH JlambToHa. ["a30BbIC 3aKOHBI
JlabGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXIy TapamMeTpaMH COCTOSTHHS
pa3peKEHHOr0 ra3a»

bubnuoreka [HOK
https://m.edsoo.ru/ffOc4fde

bubnuoreka HOK
https://m.edsoo.ru/ff0c511e

29

30

W3ompoueccel B nacalbHOM raze u
uX rpaduueckoe npeacTaBieHue

Buytpennss JHEprus
TEPMOJMHAMHYECKON CHCTEMBI U

bubnuoreka [HOK
https://m.edsoo.ru/ff0c570e

bubnuoreka LHOK
https://m.edsoo.ru/ff0c5952
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https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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CITOCOOBI e HU3MCHEHHUSL.
KonnaectBo TemmoTsl u paboTa.
BuyTpeHHsIst SHEPrUst
OJTHOATOMHOTO UJICAJIHOT'O ra3a

31 Buasl Tenonepenaun bubmiorexa HOK
https://m.edsoo.ru/ff0c5¢c36
Y nenpHas TEIUIOEMKOCTh

32 BerecTBa. KoOJMYECTBO TEMIOTHI bubnroreka [HOK
npy Teruronepenade. AauabaTHbIH https://m.edsoo.ru/ff0c5c36
porecc
[lepBrIii 3aKOH TEPMOJMHAMUKU U bubmmotexa [IOK

33 )
€ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ffOc5efc

w | o e ey

‘ https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHI

35 [Mpunuun  npevictBuss  u KILJ] Bubnuoreka [HOK
TEIIOBOM MaIIUHEI https://m.edsoo.ru/ff0c600a

36 [uxkn Kapuo u ero KIIJ{

37 DKOJOTUYECKHUE mpoOIeMbI
TETUIOHEPTETHKU

38 Sﬁ%i?l?;’?‘[f;glaﬂ ¢usnka OCIZ(I))];); brbmmorexa LHOK

' https://m.edsoo.ru/ff0c6938

TEPMOTTHAMHKI)
39 5&1122;;‘;1221;3&?;:3% HOOCHT(f]l:fI brbmmorexa HOK
' https://m.edsoo.ru/ff0c6a50

TEPMOTTHAMHKI)

40 [TapooOpazoBanue U KOHACHCAIHS. bubnuotexa I[HOK
Hcnapenue u KumeHune https://m.edsoo.ru/ff0c63b6
AOcomoTHAasE © OTHOCHTENbHAA EH6IOTeKa [IOK

41 BJIQXKHOCTH BO3ayXxa. HachieHHbIH

nap

https://m.edsoo.ru/ff0c64d8
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Teépnoe Teno. Kpucrannuueckue u
amopdHble Tena. AHU30TPOIUS

bubnuoreka [HOK

42 CBOHCTB  KpucTainos.  Kupue https://m.edsoo.ru/ff0c65f0
KPHUCTaJUIBL. CoBpemeHHbIE
MaTepuabl
B Viewn rewors e Bubmotera LK
A ' https://m.eds00.ru/ff0c6708
CyOnumarus
bubnuoreka LHOK
44 VPaBHEHHE TEII0BOrO Oanarca https://m.edsoo.ru/ff0c6820
45 gﬁgﬁpﬁiaeléﬁflﬁ 3apsaa. Jsa Bileﬂai bubmmorexa HOK
P PAAL A https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKUX 3aPsI0B
[IpoBoAHMKHK,  OUAJIEKTPUKH U
16 IIOJIYTIPOBOIHUKH. 3akoH bubnuoreka HOK
COXpaHEHHSI AIIEKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
Y ' . https://m.edsoo.ru/ffOc6ce4
AIEKTPUUECCKUIN 3apsi]T
Hanpssk€HHOCTE  2IIEKTPUYECKOTO
48 nosd.  IIpuHnun  cymepnosunuu bubnuotexa I[MOK
DIIEKTPUUYCCKUX  TOjeH. JIuuuu https://m.edsoo.ru/ffOc6df2
HaIpPsHKEHHOCTH
g | D o s Bmorers 10K
' . https://m.edsoo.ru/ffOc6f00
MOTEHI[UAJIOB
0 omempocrammeckon - noe bubmiotera LK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
51 Onexktpoémkoctb. Konnmencarop bubmotexa HOK

https://m.edsoo.ru/ff0c7126
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52

OIEeKTPOEMKOCTb IUIOCKOTO
KOH/JIEHCATOopA. OHeprus
3apsKEHHOI0 KOHJIeHcaTopa

bubnuoreka LHOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

JlaGopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHAEHcaTopa"

IIpuHUMIT AEACTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIHUPOBAJIBHOIO
amnmapara, CTPYMHOIO IIpHHTEpA.
DIeKTpocTaTHIeCcKast 3aIuTa.
3a3eMIIeHHE AIEKTPONpUuOOpOB

DNIEKTPUUECKUI TOK, YCJIOBHS €ro
cymecTBoBanus. [locTOSTHHBIN TOK.
Cuna TOKa. Hanpsoxenue.
Conportupnenue. 3akoH Oma s
ydacTKa 1enu

ITocnenmoBarennsHOE,

napaJuiebHOE, CMEIIaHHOe
COCIMHEHUE IIPOBOTHHKOB.
JlaGopatopHasi pabora «3yuenue
CMEIIaHHOTO COEJIMHEHUS
PE3HCTOPOBY

Pabora U MOIIHOCTb
JJIEKTPUUECKOTO0  TOKa.  3aKOH
Jxoyns-Jlenna

3akoH Oma TUTS MOJIHOH
(3aMKHYTOM) 3JIEKTPHUECKON IIeTIH.
Kopotkoe 3aMBbIKaHHE.
JlaGopatopHas pabota «/3mepenue
OJIC wucToyHMKa TOKa U €ro
BHYTPEHHEI'0 CONPOTUBIICHUSD)

0.5

0.5

bubnuoreka HOK
https://m.edsoo.ru/ff0c74f0

bubmunoreka [HOK
https://m.edsoo.ru/ff0c7838

bubmmoreka HOK
https://m.edsoo.ru/ffOc7ae0

59

PesepBubiii  ypok. KoHTposbHas
pabota o TeMe
"OnexTpoauHamuka" /

bubmmoreka [HOK
https://m.edsoo.ru/ff0c8c56
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60

Bcepoccuiickas MpOBEpOYHAs
paborta
Ob6o06maromuit YpOK
«DNEeKTPOIUHAMUKAY /
Bcepoccuiickas IIpOBEPOYHas
pabora

bubnuoreka LHOK
https://m.edsoo.ru/ff0c88be

61

DneKTpoHHAas MPOBOJAUMOCTh
TBEPJBIX METAUIOB. 3aBUCHUMOCTH
COMPOTUBIIEHUS  METAJIOB  OT
TEeMIIepaTyphl.
CBepXInpoBOAUMOCTh

62

63

ONEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TonynpoBoaHMKH, UX COOCTBEHHAs
U T[pUMEcHass  MPOBOJUMOCTb.
CaoiicTBa p—n-nepexona.
[TomynpoBOTHUKOBBIE TPUOOPHI

bubnuoreka [HOK
https://m.edsoo.ru/ffOc84ae

64

DNEeKTPUYECKUN TOK B pPaCTBOPax U
pacruiaBax JJIEKTPOJIUTOB.
ONEeKTPOIUTHYECKAS IUCCOLUALIMSL.
DneKTpoauns

bubnuoreka HOK
https://m.edsoo.ru/ff0c82ba

65

66

DOneKTpuueckuidi TOK B  Tasax.
CaMOoCTOSTENLHBII 5
HECAMOCTOSTEIbHBIH pasps.
Moanus. I1na3zma

DneKTpuuecKue prOOpbI u
YCTPOMCTBA M HUX TNPAKTHYECKOE
npuMeHerne. [IpaBuna TeXHHUKH
0€e301acHOCTH

bubmunoreka [HOK
https://m.edsoo.ru/ffOc84ae

bubnuoreka [HOK
https://m.edsoo.ru/ff0c86fc

67

KonTponpHast pabora 1o Teme
«Onexktpocrtatuka. [locTossHHBIN

bubnuoreka [HOK
https://m.edsoo.ru/ff0c8a8a
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SNIEKTpUYEeCKUil TOK. Toku B

PA3JIMYHBIX CpCaaAX»

68 PesepBHblii  ypok. OO6oOmaromnimii 1 bubnuorexa LIOK
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB IIO 68 5 4
[TPOI'PAMME
11 KIIACC
No KosnuecTBo yacos Jara DJleKTPOHHBbIe IU(POBBIE
. Tema YpokKa Beero KOHTpOJILHI)Ie HpaKanecKue - OﬁpaSOBaTe.]Ibele
padoThI padoThI pecypcbl
[locrossHHBIE MarHuTbl M HUX
|| moneteme Marwoe | B 110K
' N https://m.edsoo.ru/ff0c9778
WHAYKOUW. JIMHUM ~ MarHuTHOMN
WHIYKIUU
MarnutHoe mMoJ€ MNPOBOAHUKA C
2 TOKOM. OnpIT Opcrena. 1 bubnmnoreka HOK
B3anmMoelicTBie TPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
g | g o dapreme | 1 B oK
https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MArHMTHOTO TIOJS Ha
NpoBOJHUK ¢  TokoMm. Cuna
4 Awmrnepa. JlaGopatopHass pabota 1 1 bubnuoreka HOK
«HccnenoBanne eHCTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM)
5 JleficTBMEe MAarHWTHOTO MOJIST Ha 1 bubnuoreka HOK
JIBHDKYTITYFOCSI 3apsHKCHHYIO https://m.edsoo.ru/ff0c9df4
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10

11

12

yactuity. Cuna Jlopenma. Pabora
cuiibl JIopeHna

DNeKTpOMarHuTHas WHJTYKIUS.
ITorok BEKTOpa MarHUTHOM
uaaykuud. IC unaykuun. 3aKkoH

3IEKTPOMArHUTHOM WHIYKIUH
®Dapanes

JlaboparopHas pabora
«HccnenoBanue SIBIICHUS
JIEKTPOMATHUTHOW WHIYKITHH))
NHAYyKTUBHOCTS. SIBiaenue
CaMOMHIYKIUU. SOJIC
CaMOMHIYKIUU. OHeprus

MarHUTHOTO TOJI KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110J1€

TexHudeckue yCTpOHMCTBA M X

IMPUMCHCHHC! IIOCTOSAHHBIC
MAarHurThl, OJICKTPOMArHMuThI,
QJICKTPOABUTATCIIb, YCKOPUTECIIN
OJICMCHTAPHBIX qacCTull,

I/IHI[yKHI/IOHHaSI I1ICYb
O6o0matomuii ypok «MarHuTHoe

oJe. DneKTpOMarHuTHas
WHTYKITHS

KonTtposnbHast paGota mo Teme
«MarauTtHoe ToJIe.
DNIEeKTPOMArHUTHAST WHTYKITHS
CBoOOIHBEIE MeXaHHYECKHe
KoJIeOaHHS. l'apmonnueckue
Kosie0aHusl. VYpaBHeHue
TapMOHUYECKHX KoJIeOaHMIA.

[IpeBpaiienue 3Hepruu

bubnuoreka LHOK
https://m.edsoo.ru/ff0cal50

bubnuoreka HOK
https://m.edsoo.ru/ff0ca600

bubnmmoreka HOK
https://m.edsoo.ru/ffOcab82

bubnmmoreka HOK
https://m.edsoo.ru/ffOcad58

bubanoreka IOK
https://m.edsoo.ru/ffOcaf06
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13

JlaGopaTopHas pabora
«HccnenoBanne 3aBUCUMOCTH
nepuoJia MajibIX KOJICOaHUH rpysa
HA HUTHU OT JUTUHBI HUTU U MacChl
rpy3a»

14

KonebaTenpHbIii KOHTYP.
CBOOOJIHBIE ~ 3JIEKTPOMAarHUTHbBIE
KoseOaHus B u/1eaJIbHOM
KoJ1e0aTeIbHOM KOHTYpE.
AHaNorus MeXIy MEXaHUYECKUMU
" AIEKTPOMATrHUTHBIMH
KoJIe0aHUSIMU

bubnuoreka LHOK
https://m.edsoo.ru/ff0ch820

15

dopmyia TomcoHa. 3aKoH
COXPAHEHHUs PHEPTUU B UICATBHOM
K0J1e0aTeIbHOM KOHTYpe

bubnuoreka HOK
https://m.edsoo.ru/ffOcbh9c4

16

[IpencraBieHne O 3aTyXaroOLIHMX
KOJICOAHUSX. BeinyxeHnble
MEXaHHUYECKUE KOJIeOaHMSI.
Pe3onanc. BeIHyX1€eHHBIE
9JIEKTPOMAarHUTHBIE KOJICOAHHS

bubnuoreka HOK
https://m.edsoo.ru/ffOcbb86

17

[IepemeHHBII TOK.
CuHyCcOMJQIBHBI  NIEPEMEHHBIN
TOK. MOIIHOCTh MEPEMEHHOTO
TOKA. AMIuTyaHoe u
JICHCTBYIOIIIEE 3HAYEHUE CHIIbI TOKA
Y HaNpsDKEHUS

bubnmmoreka HOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. IlpousBoactso,
nepegayva u norpebiieHue
AIEKTPUYECKON SJHEPIUU

19

YCTpolicTBO M IPaKTHYECKOE
MIPUMEHEHHNE 3IIEKTPUYECKOTO
3BOHKA, I'€HEPATOpa NEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIepeaay

bubanoreka HOK
https://m.edsoo.ru/ff0cc324
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DKOJOTnYecKue PUCKHU npu
IIPOU3BOJCTBE  DJIEKTPOIHEPIHUU.

20 KynbsTypa HCIIO0JIb30BaHMS
ANEKTPOIHEPTUU B MOBCEIHEBHOMN
KU3HU
MexaHuyeckue BOJHBI, YCIOBHS
aCIIPOCTPAHEHHS. ITepuon.
21 I()jKoppocn.p paCHpOCTpaHeHI/II:I I;I bubamotexa HOK
https://m.edsoo.ru/ff0cca54
JuiMHa BosIHBL.  [lomepeuHble U
MIPOJIOJILHBIEC BOJIHBI
22 3Byk. CkopocTh 3ByKa. I poMKOCTB bubnuorexa HOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
ONEKTPOMAarHWTHBIE BOJHBI, WX Eubiorexa [TOK
23 csoiicrea i ckopocte.  lllkana https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
ITpuHUMIIBL pannoCBsI3U u
24 TeneBueHus. Pa3Burue cpeacTs
cBs3u. Pagnonokanys
o5 Konrponsnas padora «Konebanus bubnuotexa HOK
¥ BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonunenHoe
26 pacupocTpaHeHue cBeTa B bubnmnoreka HOK
OJHOpONHOW cpenme. TodedHbId https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpaxenue CBETa. 3aKOHBI
27 OT;)a)KeHI/ISI ceeta. [loctpoenue EH@I_HOTGKa TOK
. ttps://m.edsoo.ru/ffOcd4e0
n300pakeHH B TNIOCKOM 3€pKaJie
[Ipenomnenne  ceera. IlonHoe
28 BHYTpEHHEE OTpakeHHUE. bubnuoreka HOK

[IpenenbHblii yroi IIOJIHOT'O
BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/ffOcd7f6
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29

JlaGopaTopHas pabora
«M3mepenne IoKa3areist
NPEJIOMIICHUS CTEKIIa

bubnuoreka LHOK
https://m.edsoo.ru/ffOcd67a

30

JIunzel. [loctpoenune n3obpaxeHuit
B juH3€e. POpMysa TOHKON JIMH3BI.
VYBenuueHue N1H3bI

bubnuoreka LHOK
https://m.edsoo.ru/ffOcddle

31

JlaGopaTopHas pabora
«HccnenoBanne CBOICTB
N300paKEHHI B JIMH3AX»

32

33

34

35

36

Hucnepcuss  cBera.  CnoxHbIU
cocraB Oenoro cBera. llBer.
JlaGopaTopHas pabora
«HabnroneHne quCTiepcuu CBETa

WnTepdepenmms CBeTa.
Hudpakmuus CBeTa.
JudpakumonHas pemeérka
[Toiepe4HOCTh CBETOBBIX BOJIH.
ITonmapuszanms ceera

OnTuueckue puOopbI 51
YCTPOMCTBA M YCIOBHA  MX
0€30MacHOro NPUMEHEHUs

I'panrwutsr MIPUMEHUMOCTH
KJ1acCU4YecKoi MEXaHUKH.
IToctynatel cnenuanbHOW TEOPUU
OTHOCHUTEIIBHOCTH

bubnuoreka HOK
https://m.edsoo.ru/ffOced22

bubnuoreka HOK
https://m.edsoo.ru/ffOcf02e

bubnuoreka HOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH. 3aMe)IJ'IeHI/Ie
BPEMCHH U COKPAIICHUC NJINHBI

bubnmmoreka HOK
https://m.edsoo.ru/ffOcfa42

38

OHeprus u HUMITYJIbC
pENATUBUCTCKOM YacTuilbl. CBS3b
MacChl C DHEPruerd U HUMIIYJIbCOM.
OHeprus MoKost

bubanoreka LHOK
https://m.edsoo.ru/ffOcfc68
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Kontponbnast paborta «OnTuka.

bubnuoreka LHOK

39 OCHOBEI  CHICUMATLHOH  TeOpHH https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIEHOCTH
40 ®otonsl.  Dopmyna  Ilmanka. bubnuoreka HOK
DHeprus 1 uMIysisc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE u HUCCIeq0BaHuEe Bubmioreka ITOK
4 porospdexra.  Omerrer  A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
o | S dorepiern: o e
' https://m.edsoo.ru/ff0d015e
«KpacHnas rpanuna» Gorodrddexra
43 ﬁ:gg;}ef; gflfhiiqegl?(f;TI;eﬁlg.TBp}IIe. Bubmorexa HOK
' https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue yCcTpoWcTBa |
MIPaKTUYECKOe MIPUMEHEHUE:
44
($OTO3IEMEHT, (dhoTonaryuk,
CoJIHE4Has OaTapesi, CBETOUO]
45 Pemenne 3amau  mo  Teme bubnmmoreka HOK
«I1eMeHTBI KBAHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Mogaens aroma TomcoHa. OmNbITHI
16 Pesepdopna mo paccesHuo o- bubnuorexa HOK
yactun. [lmaHerapHas  MoJeNb https://m.edsoo.ru/ff0d091a
aroma
bubnmmoreka HOK
47 Hocrynarer bopa https://m.edsoo.ru/ff0dOafa
Uznyuenue u TOTJIOIICHUE
48 (GOTOHOB TpHU TepexoJe aToMa C bubnuoreka HOK
OJTHOTO  YpOBHS  DHEPIUM  Ha https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl ciekTpoB
49 BonHoBrle  cBoiicTBa  YacTHuIl. bubnuoreka HOK

Bounbl nie Bpornis.

https://m.edsoo.ru/ff0d0ca8
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KopmnyckynsipHo-BOJIHOBO#
JTyalii3M. CnontanHoe u
BBIHYX/ICHHOE U3JIy4eHHE

50

51

OtkpbITHE PaIMOAaKTHBHOCTH.
OnbIThI Pesepdopna o
OIIPE/ICIICHUIO cocraBa
PAAOAKTUBHOI'O U3JTYYCHUA

CaoiictBa anbda-, Oera-, ramMmMa-
W3JTy4YEHUs. Bnusinue
PaAMOAaKTUBHOCTH  HA  JKHWBBIC
OpTaHU3MBI

bubnuoreka LHOK
https://m.edsoo.ru/ff0d0fd2

52

53

OTKpbITHE TPOTOHA M HEUTpPOHA.
N3oromsr. Annda-pacnia.
ONEKTPOHHBII W MO3UTPOHHBII
Oera-pacnan. ['amma-usinydyeHue

OHeprus CBA3M HYKJIOHOB B sijipe.
Slnepuble  peakuuu.  SnepHbId
peaxkTop. [Ipobemsr,
MEPCIEKTUBBI, 9KOJIOTUYECKHE
aCIEeKTHI IIEPHOM SHEPTeTUKU

bubnuoreka HOK
https://m.edsoo.ru/ff0d1162

bubnuoreka HOK
https://m.edsoo.ru/ff0d1356

54

DNeMeHTapHbIe YaCTUIIHI.
OTkpbITHE TIO3UTpOHA. MeETOobI
HAOMIOJIEHUsT U pEerucTpaiuu
JJIeMEHTapHbIX 4actull. Kpyribrit
CTOI «DyH1aMEHTAIIbHBIE
B3alUMOJICUCTBUSL. Ennucreo
(bu3NYECKOI KAapTUHBI MUPa

bubnuoreka HOK
https://m.edsoo.ru/ff0d0e38

55

Oranbl  pa3BUTUS  ACTPOHOMMHU.
[TpuknagHoe u
MHUPOBO33PEHYECKOE 3HAYECHUE
actpoHoMuu. Bun 3B€3qHoro Heba.
CozBes3nus, SApKue 3BE3/BI,
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56

57

[JIJAHETHI, UX BHIUMOE JBH)KEHUE.
Conneunas cucremMa

Comune. ConHeuHas akTHUBHOCTD.
Uctounuk osHeprun ConHua wu
3BE3

3BE3 I, nx OCHOBHBIC
XapaKTEePUCTUKU. 3BE3/bI TJIABHOM
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEe
ctpoenue 3BE31. CoBpeMEeHHbIE
MIPEICTABJICHUS O TIPOUCXOKIACHUHI
u sBosronuu ConHIa v 3BE371

58

Mneunsiii Iyt —  Hama
lNanaxTuka. [Tonoxenune U
nemxeHnre ConHuoa B ['anakTuke.
lNamakTuku. Y€pHbIE ABIPEI B SApax
raJIaKTUK

59

Bceenennas. Pa3beranue rajiakTuk.
Teopus bonbmoro B3pbIBa.
PenukroBoe H3Jy4YEHHUE.
Mertaranaktuka

60

61

Hepemuennsie po0OIIeMbI
ACTPOHOMHH

KontponbHas pabota «DieMEHTHI
ACTPOHOMHUU U aCTPOPUIUKID)

62

Ob6o6maromuit ypok. Pons ¢pusuku
U aCTPOHOMHUH B SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLMAILHOU U
ATUYECKON cdepax NesTeTbHOCTH
YeJI0BeKa

63

O6o6marmuii ypok. Poib u mecto
GuU3MKM W acTpOHOMHUU B
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64

COBPEMEHHOM Hay4YHOW KapTUHE
Mupa

O6o06maromuit YPOK. Poinp
buznueckoit Teopuu B
(bopMHpPOBAHUU TIPEICTABICHUH O
buznyecKoil kKapTuHe MUpa

65

OO6oOmaromuii  ypox. Mecto
¢u3uueckoil KapTHHBI MHpa B
0011IEM pany COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
IIPEJICTABICHUI O MPUPOJIC

66

PesepBHbIl  ypok. MaruutHoe
noJe. DneKTpOMarHuTHasI
WHIYKIUS

67

PesepHblii ypok. Ontrka. OCHOBBI
CIIEUAJILHON TEOpUHU
OTHOCHUTEIIbHOCTH

68

Pesepnblii  ypok. KBanToBas
¢u3uka. DIeMEeHTbl aCTPOHOMUHU U
acTpOpU3UKHU

OBLIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

68

bubmmoreka

LIOK

https://m.edsoo.ru/ff0d1784
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MMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHA OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble TNpeIMeTHBIE Pe3yJabTAaThbl OCBOEHHSI OCHOBHOW
posep 00pa3oBaTeIbHON NMPOrpaMMbI CpeIHEro oo1ero 00pa3oBaHus
pe3yJbTara
JleMOHCTpHpOBaTh Ha TIpHUMEpax pPoOJdb H MeCTO (U3HKH B
10.1 (bopMHpPOBaHUN COBPEMEHHOW HAyYHOH KapTUHBI MUPA, B PAa3BUTUHU

COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH

Ioen

Y4YUTHIBaTh IPAaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3MUECKUX MOJICIICH:

MaTepHualibHas TOYKA, MHEpLHUAIbHAs CUCTeMa OTcuéTra, aOCOJOTHO
10.2 TBEPAOE TEJO, UCATbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, JKUIKOCTEN U

TBEPABIX TEJ, TOYCHHBIM DJJIEKTPUUECKUN 3apsii — IpPU PELICHUU

¢du3nyecKux 3a1a4y

PacnioznaBaTh (u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJISIPHO-KMHETHYECKOW TEOPHUU
CTPOEHHUs BEllecTBA M  3JEKTPOJAMHAMHMKU: pPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE MaleHue
T€J, JBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBUE TEI,
muddys3us, OpOyHOBCKOE JBWXKEHHE, CTPOEHHE JKUAKOCTEH U
TBEPABIX TeJ, W3MEHEHHe o00bEMa Tel IMpUd HarpeBaHHUH
(oxJ1aX/IeHNH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJIEHCallus,
IJIaBJI€HUE, KpUCTAIM3alMs, KHUIIEHHE, BIAXXHOCTh BO3]yXa,
MOBBIIICHNUE JABJIICHMS ra3a IPU €ro HAarpeBaHWU B 3aKPBITOM
cocyzle, CBS3b MEXJIy IapaMeTpaMH COCTOSHUS Trasa B
M30IIpolieccax; JIEKTPU3aLUsl TEJl, B3aUMOJEHCTBHE 3apsiioB

10.3

OnucelBaTh MEXaHUYECKOE JBI)KEHHE, HCHOJIb3Ys (QU3NYECKUe
BEIIMYUHBI: KOOPAHUHATA, IIYTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWIa, HMIIYJIbC TeElla, KUHETHYECKas DHEprus,
NOTEHIMaJbHasl HHEpPrus, MeXaHudeckas pabora, MeXaHHYecKas
MOIIHOCTh, TNpPU ONHUCAHUU NPABUIBHO TPAKTOBaTh (PU3NYECKUI
CMBICJI HCHOJB3YEMBIX BEJIWYMH, UX OOO3HAUeHHs M EIUHUIBI,
HaXOJUTh (POPMYJIbI, CBS3bIBAIOIINE JTAHHYIO (PU3NYECKYIO BEIUUUHY
C APYTMMH BEIMYMHAMU

10.4

OnuchiBaTh HM3YyYCHHBIE TEIUIOBBIE CBOMCTBA TEl M TEIJIOBBIC
SIBJICHHSI, WCIOJIB3ys (DM3WUYCCKUE BEIMYMHBL: JIaBJICHUE Trasa,
TeMIlepaTypa, CpeaHss KUHETHYeCcKas »dHEpPrus XaoTUYeCKOro
JIBIDKCHUS MOJIEKYJ, CpeJHEKBaJpaTH4YHAs CKOPOCTh MOJIEKYII,
KOJMYECTBO TEIJIOTHI, BHYTPEHHssA OJHeprus, pabora Tasa,
KO3 GUIMEHT TOJE3HOTO JEHUCTBUS TEIJIOBOTO JIBUTATEINSI; TPHU
OMHCAaHWUU  TMPABUIBHO  TPAKTOBaTh  (U3UYECKHA  CMBICI
HCIIOJIB3YEMBIX BEJIUYHH, UX O0O3HAYCHHS W CAMHUIILI, HAXOJIHUTh
GbopMynbl, CBS3BIBAIONIME JAaHHYI (U3UYECKYI0 BEIMYHHY C
JPYTUMU BeTUINHAM

10.5

OnuceiBaTh HM3y4YCHHBIC JJCKTPUYECKHAE CBOWCTBA BEIIECTBA U
10.6 QIIEKTPUYECKUE SBICHUS (MPOIECCHI), HCIONB3ysd (pu3ndecKue
BEIMYMHBI:  DJICKTPUYECKHHA  3apsii,  DIEKTPUYECKOE  TIOJe,
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HaIpPsOHKEHHOCTh I0JA, MOTEHLMAJ, Pa3sHOCTh IIOTEHLHUAJIOB; IIPH
OIIMCAaHUU  IPAaBUIBHO  TPAaKTOBATH ¢u3nveckuii  CMBICH
UCMOJIb3yeMBbIX BEIMYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(opMyIIbI, CBS3BIBAIONINE JAHHYIO (GPU3NYECKYIO BETMYMHY C JPYTUMH
BEJIMYUHAMU

10.7

AaHATM3UPOBATh (PU3UYECKUE TIPOIECChl W SIBJICHUS, HCIIONB3Ys
(bu3nyecKre 3aKOHBI U TPUHITUIIBI: 3aKOH BCEMUPHOTO TATOTeHHS, |,
Il u 111 3axoHBI Hpl0TOHA, 3aKOH COXpaHEHHUSI MEXaHUUYECKOW YHEPTHH,
3aKOH COXpaHEHUS UMITYJIbCa, TPUHIIUII CYTIEPIIO3UIIAN CHJT, TIPUHITUT
paBHONPaBUsI HWHEPIHUATBHBIX CHUCTEM OTCYETa; MOJICKYJISPHO-
KHHETUYIECKYIO TCOPHIO CTPOSHUS BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpelHEel KMHETHYECKOW SHEPIHMH TEIUIOBOTO JBMIKECHHUS MOJICKYIN C
a0COJIIOTHOM TeMIIepaTypol, MEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHMsI DJIEKTPUYECKOTOo 3apsijia, 3akoH KyioHa; mpu sToM
pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHUECKOE
BBIPOKEHUE U YCJIOBUs (TPAHUIIBI, 00JIACTH) TIPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE NMPUHLUIBI ACUCTBUS MAILIMH, NPUOOPOB U
TEXHUUYECKHUX YCTPOWCTB; pa3iudarh YCIOBUS HX O€30MacCHOro
UCIIOJIb30BAaHUS B IOBCEIHEBHON YKU3HU

10.9

BBINONHATE SKCIIEPUMEHTBI 110 UCCIIEIOBAHNIO (PU3MUECKUX SBICHUN
U TPOLIECCOB C MCIOIb30BAHUEM IPSIMBIX U KOCBEHHBIX W3MEpPEHUI;
pu 3ToM (GOpMYIMPOBATE POOIEMY (3a/1a4y) U TUIOTE3y YUeOHOTo
DKCIEPUMEHTA,  CcOOUpaTh  YCTAHOBKY U3  IPEUIOKEHHOIO
000py10BaHUs, MPOBOAUTH OIBIT U POPMYIUPOBATH BBIBOJIBI

10.10

10.11

10.12

OCYHICCTBJ'IHTI) NpsAMbIC W KOCBCHHBLIC HN3MCPCHUA (i)I/ISI/I‘IeCKI/IX
BCJIIMYHMH, IIPU 3TOM BBI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 HU3MCPCHUA U
HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OLICHKHU HOI‘pGHIHOCT@fI I/ISMCpeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MeXAY (U3NYECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPEHMI; IIPU 3TOM KOHCTPYHPOBATb
YCTaHOBKY, (DMKCHpPOBaTh pPE3yJbTaThl IOIYYEHHON 3aBUCHUMOCTH
¢bu3nUecKrx BEIMYUH B BHJIE TaOIUI U IpadUKOB, eaTh BHIBO/BI 110
pe3yabTaTaM MCCIIEOBAHUS

Cobmoate mpaBwiia 0e30MacHOro Tpyna TMpU  [POBEIEHUU
UCCIIEIOBAaHN B paMKax Yy4eOHOTO »JKCIIepUMEHTa, Yy4eOHO-
HCCIIETIOBATENIbCKONM U MPOEKTHOM JEATEIbBHOCTH C MCITOJIb30BaHUEM
HU3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYTOBAHHS

10.13

10.14

Pemarp pacu€THble 3a/1a4u ¢ SBHO 33JJaHHON (PU3UYECKOM MOJIENbIO,
UCTIONB3Ys (DU3WYECKUE 3aKOHBI W TPUHIIMIIBI; HA OCHOBE aHaIu3a
YCIIOBUSL 3aJauyd  BBIOMpPATh (PU3UYECKYI0 MOJETb, BBIACIATH
¢buznyeckre BeIUUUHbBI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ perIeHHUs,
MPOBOJUTh PAaCUY€Thl M OIEHUBATh PEATbHOCTh MOJYYEHHOTO
3HaYCHMs (PU3NMUECKONU BETMUHNHBI

Pematp  KayecTBEHHbBIE  3aJaud:  BBICTpPAWBaThb  JIOTUYECKH
HENPOTUBOPEUMBYIO LIETIOUKY PACCYKICHUIN C OOPOU HA NU3yYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

10.15

Hcnonb30BaTe MpHU pelIeHHMH Y4YeOHBIX 33/7a4 COBpPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTMU JUIsl TMOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPHpPETAllMK M TMPEICTaBICHHUs Y4eOHON M Hay4YHO-TIONMYJISIpHOU
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nH(pOpMaLIKH, MTOJYYEHHON U3 pa3NuYHbIX HCTOYHUKOB; KPUTUYECKU
aHAJTM3UPOBAThH MOJTyYaeMyr0 HH(POpMAIUIO

[TpuBOANTH MpPUMEPHI BKJIAZa POCCUHCKUX M 3apYOEKHBIX yUEHBIX-
10.16 (U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAFOIIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Mcronb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KHU3HM Juid  o0ecriedeHus O€30MaCHOCTH IpU  OOpalleHuu ¢
10.17 npubopaMy M TEXHUYECKMMM YCTPONCTBAMH, MJIs COXpPaHEHUS
310pOBbsl M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpYXKaloLIEeH cpene
PaboraTh B rpymre ¢ BHIIOJHEHUEM Pa3IMYHbIX COIIUAIBHBIX POJICH,
IUIAHUPOBaTh  pabOTy TPYIIbl, pPalMOHAIBHO  pPaCHpelneisTh
10.18 00s3aHHOCTH ¥ IUIAHUPOBATH JIEATEIBHOCTh B HECTaHAAPTHBIX
CUTYyalUsX, aJleKBaTHO OLIEHUBATh BKJIAJ Ka)XJOTO U3 YYaCTHHUKOB
TPYIIIBI B pEIICHHE PaCCMAaTPUBAEMON TPOOIIEMBI

11 KJIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI OCBOEHHS] OCHOBHOI
posep 00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero oopasoBaHus
pe3yJbTara
JlemoHCTpUpOBaTH Ha HpUMEpax poidb MU MecTo (U3UKU B
111 (dbopMUPOBaHUN COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI, B MPAKTUYECKOU AEATEITbHOCTH
JIOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUPa

VY4uTBIBaTh IPAaHUILIbI TPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJIETIEH:
11.2 TOYEYHBIN JIEKTPUYECKHUN 3apsl, siiepHas MOJIENIb aTOMA, HYKJIOHHAs
MO/IEJIb aTOMHOT'0 si/ipa MPH peleHNH GU3nIecKux 3aaa4y

Pacnio3naBath Qu3nyeckue siBIeHUs (MIPOLIECCHI) U OOBACHATH X HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
AJIEKTpUYECKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHWTHOE  JICWCTBHUS  TOKAa,  B3aWMOJICHCTBHE  MAarHHWTOB,
AIIEKTPOMATrHUTHAS WHAYKIHUS, ICHCTBHE MArHUTHOTO TIOJNSI Ha

113 MPOBOJHUK C TOKOM H JIBIDKYIIUHCS 3apsj, 3JICKTPOMAarHWTHBIC
KoieOaHusT W BOJIHBI, MPSMOJMHEHHOE pACHpOCTpaHEHUE CBETa,
OTpakeHHWe, TNpeJoMJIeHHe, UHTeppepeHuus, audpakuus U
MOJISIpU3aLUs CBETA, JUCIIEPCUs CBETa, POTOINEKTprUIecKuil adext
(dpotorddexT), cBeTOBOE NaBieHHWE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aroMa BOAOPOJA, €CTECTBEHHas © HCKYCCTBEHHAas
paInoaKTUBHOCTh

OmnuceiBaTh W3y4YEHHBIE CBOWCTBA BemIeCTBa (JIEKTPUYECKHE,

MarHUTHBIE, ONITUYECKHUE, DTEKTPHUUECKYIO IPOBOIUMOCTD PA3INYHBIX

Cpemn) U DOIEKTPOMArHUTHBIC SIBJICHHUS (TIPOILIECCHI), HCIOIB3YS

bu3nyecKkue BENUYHMHBL: OJJCKTPHUSCKUW 3apsj, Ccujla TOKa,

11.4 ANEKTPUYECKOE  HAIPsDKEHUE, OSJIEKTPUYECKOE  CONPOTHBIICHUE,
pasHocth moreHuanos, J/IC, pabota Toka, HHIYKIUS MAarHUTHOTO

nonsi, cuia Ammepa, cuia JlopeHla, MHAYKTUBHOCTb KaTyILKH,

DHEPrus IEKTPUUECKOr0 M MAarHUTHOTO TOJEH, MEepHOA U 4acToTa

KoJieOaHu# B KOJIeOaTEIIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B ITPOIIecce
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FapMOHMYECKUX  JJIEKTPOMArHUTHBIX  KojeOaHu#,  (oKycHOe
paccTosiHUE U ONTHUYECKAasl CHUJIA JIMH3bI; IPU ONUCAHUM MPaBUIIBHO
TPakTOBaThb (U3UYECKUN CMBICT HCHOJB3YEMBIX BEIUYHMH, HUX
0003HAueHMsI W EAMHUIIBI; YKa3bIBaTh (OPMYIIBI, CBSA3BIBAIOIINE
JaHHYI0 (PU3NYECKYIO0 BETUUYHUHY C JPYTMMH BETUYHMHAMU

11.5

11.6

OnuceiBaTh  HM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCTIONB3Ys (PU3MUECKHUE BEIUYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI M 4acTOTa CBETAa, SHEPIUs U UMIYJIbC (POTOHA,
[IepUo/ MoJIypacnaa, SHEPrusl CBsA3M aTOMHBIX sJIep; IIPU ONMCaHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIHOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUYeHUs M EIUHHIIBI; YKa3blBaTh (HOpPMYIIbI,
CBA3BIBAIOIIME JAHHYK (U3MUECKYI0 BEIMYUHY C JPYIrUMH
BEJIMYMHAMU, BBIYUCIIATh 3HaYCHHE (PU3MUECKON BEIMYUHBI

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJb3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
MOCJIEIOBATEIFHOTO ¥ TApaJUIEIbHOTO COCAMHEHUS! MPOBOTHHUKOB,
3akoH Jlxoyist — JIeHna, 3aK0H 3J1eKTpOMarHUTHOM WHTyKIIUH, 3aKOH
PSMOJIMHEHHOTO PaCpOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHHUS CBETA,
3aKOHBl IIPEJIOMJICHHs CBeTa, YypaBHEeHWe OiHIITeHa s
dororddekra, 3aKOH COXpaHCHHUS DSHEPTHH, 3aKOH COXpPaHCHUs
UMITYJIbCA, 3aKOH COXPAaHEHHs OJIIEKTPHUYECKOTO 3apsia, 3aKOH
COXpPaHEHHs MacCOBOrO 4WcCia, mocTyiaarsl bopa, 3akoH
paZiMoaKTUBHOTO pachaja; MOpU 3TOM pa3iuyaTh CJIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €T0 MATEMATHYECKOE BHIPAYKCHHUE U YCIIOBUS
(rpaHuILIbI, 006JACTH) TPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

Onpenendars HampaBleHUE BEKTOpa WHAYKIMM MAarHUTHOTO TOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHia

Ctpouth ¥ ONHCHIBAaTH M300paKEHUE, CO3JaBAEMOE IJIOCKUM
3€pKajoM, TOHKOW JINH301

BremonaATh OKCHICPUMCHTHI 110 UCCIICOBAHUTIO (1)I/I3I/I‘IGCKI/IX SIBJICHUMN
U TIPOLIECCOB C UCHOJIBb30BAHUEM TNPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GOpMyIUPOBATH NMPpo0sIeMy (3a7ady) U TUIIOTE3y yueOHOTOo
HKCIEpUMEHTa,  coOupaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000pyI0BaHUsl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OCyHIGCTBJ'ISITI) MMpsAMBIC W KOCBCHHBIC HN3MCPCHUIA (1)I/ISI/I‘IGCKI/IX
BCJIIMYHH, IIPU 3TOM BBI6I/IpaTB ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUA U
HCITIOJB30BaTh U3BCCTHBHIC MECTOAbI OLICHKHU HOFpCHIHOCTeﬁ HSMepeHI/Iﬁ

UccnenoBath 3aBUCUMOCTH (DH3NYECKUX BEITUYHH C UCIIOIH30BAHUEM
NpSIMBIX HM3MEPEHUM; TMpPU HTOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUPOBaTh PE3YJbTATHl MOJYYCHHOW 3aBHCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BU/JIE TAOJIHUIl U TPapUKOB, ENIaTh BBIBOBI 110 PE3yIbTaTaM
HCCIIEAOBAHUS

CoOmtomath mpaBuia 0O€30MacHOrO TpyJda TIpU  TMPOBEICHUU
UCCIIEOBAaHUI B paMKax Y4eOHOTro OKCIEpUMEHTa, Y4eOHO-
HCCIIEI0BATENIECKOM U MTPOEKTHON JIEATEIFHOCTH C HCIOIB30BaHHEM
U3MEPUTENIbHBIX YCTPOICTB M J1abopaTOPHOTO 000pyI0BaHUS

11.13

Pemate pacuérHbie 3a1aun ¢ SBHO 3aIaHHON (DU3HYECKOM MOJCIIBIO,
I/ICHOJIB?)y}I (bI/I3I/I‘-IeCKI/IC 3aKOHBbBI U HpI/IHI_II/IHI:I; Ha OCHOBC aHalIn3a
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11.14

11.15

11.16

11.17

11.18

YCIOBUSL 3a/7aud  BBIOMpaTh (DU3MYECKYIO MOJIENb, BBLACIATH
¢u3nveckre BeIUYUHBI U (POPMYITBI, HEOOXOAUMBIE 115 €€ pelIeHus,
OPOBOANUTH PAacdY€Thl M OLEHHMBATh PEAITBHOCTH IOJIYYEHHOTO
3HA4YeHUs1 (PU3NIECKOM BETHMUNHBI

Pemate  KayecTBEHHBIE  3a/Jaud:  BBICTpaWBaThb  JIOTUYECKU
HEIPOTUBOPEUYHBYIO LIETIOUYKY PACCYXACHUM C OOPOM HAa N3yYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UIECKUE SBIICHUS

Hcnonb30BaTe MpU pelIeHHMH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl IHOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPIIpETAllMM U IPEICTaBICHUsS y4eOHOW M HAy4YHO-IIOMYJISIPHON
UHpOpMaLKK, OJYYEHHON U3 Pa3InYHbIX UCTOUYHUKOB; KPUTUYECKU
AHAIU3UPOBATH MOJIYyYaeMyI0 HH(OPMALIHIO

OOBSICHATH NMPUHIUIIBI ACUCTBUSI MAIIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3nuyarh YCJIOBUS HUX O€30MaCHOTO HCIIOIb30BAHHS B
HOBCEIHEBHON KU3HU

[TpuBOIUTE MpUMEPHI BKJIAJAa POCCUUCKUX M 3apyOCKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE ITPOLIECCOB OKPYKAIOLIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTMI

Hcnonp3oBaTh TeOpeTHUUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HU JJig  obecriedeHusi Oe30MacHOCTH TpH  OOpalieHUuH C
npubopaMd M TEXHUYECKHMMH YCTPONCTBAMH, I COXpaHEHHS
3I0POBbSI M COOJIONIEHUS HOPM DKOJIOTHYECKOTO ITOBENICHHS B
OKpY’KaIollleH cpeze

11.19

PabGotaTh B rpymmne ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYHNbl, PalUOHAIBHO  PACHPENEIATh
0053aHHOCTH M IUIAHUPOBATH JEATEIBHOCTh B HECTaHJApTHBIX
CUTYyallUsIX, a/IeKBAaTHO OLIEHMBATh BKJIAJ KaXKJIOTO M3 YYaCTHUKOB
IPYNIIBI B PELIEHUE paccMaTpUBaeMOi poOIeMbl

IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon Kon
pa3aeJa 3JIeMEHTA

NpoBepseMOoro
IIpoBepsiemble 3JIeMEHTHI COlePKAHUS

OU3NKA 1 METOJIBI HAYYHOI'O [IO3HAHU A

1.1

®uszuka — Hayka o mnpupozae. HayuHble
METO/bI [I03HAHUS OKpYKarolero Mupa. Pois
JKCIIEPUMEHTa W TEOPHUHM B  IIpoIecce
MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (pu3uke

1.2

MonenupoBanue GU3NYECKUX SBICHUNA U
MIPOLIECCOB. Hayunslie TUIIOTE3BI.
@dusnueckue 3aKOHbl M TEOpHUH. [ 'paHuUIbI
MPUMEHUMOCTH  (U3WYECKUX  3aKOHOB.
[Ipuamun coorBercTBust. Ponp u  mecro
¢bu3ukn B (HOPMHUPOBAHHHM COBPEMEHHOM
Hay4YHOU KapTHHBI MHpa, B IIPAKTUYECKOHN
NEeATEIbHOCTH JTI0IEH
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MEXAHUKA

2.1

2.2

##HPari#KUHEMATHUKA

2.1.1

Mexanuueckoe JBUKECHHUE.
OTHOCUTENBHOCTD MEXaHUYECKOTO
neuxkenust. Cucrema orcuéra. TpaekTopus

2.1.2

[lepemenienue, CKOPOCTh (CPEIHSAS CKOPOCTh,
MTHOBEHHAss  CKOPOCTb) U  YCKOpPEHHE
MaTepUaIbHOM TOYKU, X MPOEKIUU HA OCU
CHUCTEMBI KOOpPJIMHAT. Crnoxenue
MEePEMEIICHUN U CIIOKEHUE CKOPOCTEH

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE IBIKCHUE. I'paduxu
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHMH, IIyTH u IepeMenieHus
MaTEpHUaJIbHOU TOUYKH OT BpEMEHU

2.14

CBoboaHOE najJicHue. Yckopenue
CBOOOIHOTO TaJICHUS

2.15

KpuBonuneiinoe nasuxeHue. PaBHoMepHOe
JABHXXCHUC MaTepHaﬂbHOﬁ TOYKHU 110
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAas
CKOPOCTb. [Iepuon 51 4acToTa.
LleHTpOCTpEMHUTENBHOE YCKOPEHHE

2.1.6

TexHnueckue  yCTpOHCTBa:  CIIMIOMETP,
JBUKEHHE CHapsI/IOB, IETMHbIE U pEMEHHbIE
neperadyu

2.1.7

#H#HtPar#H## IMHAMUKA

2.2.1

IIpaxkTueckue paboTHI. H3mepenune
MIHOBEHHON  ckopoctd.  HMccnenoBanue
COOTHOUICHUS MEXIY Iy TSMH,
MIPOMICHHBIMH TEJIOM 3a IOCJIEA0BATEIbHbBIE
paBHblE  INPOMEXYTKM  BpPEMEHHU  IIpHU
PAaBHOYCKOPEHHOM JIBM)KEHUHM C Ha4aJbHOU
CKOpPOCTBIO, paBHOW Hymwo. HM3ydenue
JABVXXCHUS 1IapuKa B BS3KOM KUIKOCTH.
W3yuenne nBUKEHUS Tesa, OpPOILIEHHOTO
TOPU30HTAIIBHO

IIpuHnun  otHocurensHOCTH — [anuites.
[IepBeii 3axkoH HeroToHa. MHepuunaibHbIe
CUCTEMBI OTCYETA

2.2.2

2.2.3

Macca tena. Cuna. IlpuHuun cynepno3unuu
CHII

Bropoii 3akon HeroToHa 111 MaTepuaibHON
TOYKM B HMHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tpernit 3axkon HerooTona mis
MaTEpUaIbHBIX TOYEK

2.24

3akoH  BceMupHoro TaroreHus. Cuia
Tsokectd. IlepBas KocMUYECKass CKOPOCTb.
Bec tena
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2.2.5 Cwuta ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJBXKEHUSI M CUJa TPEHUs  IOKOS.
Koaddunuent tpenus. Cuia conpoTHBICHUS
MIpU ABUKEHUU TeJIa B )KUJKOCTU UM rase

2.2.6

[loctynarenbHoe U BpallaTeiabHOE ABH)KEHNE

2.2.7 )
a0CoJIIOTHO TBEPOrO Tela

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpalllCHUS.
2.2.8 [Inevo cumnel. YcnoBust paBHOBECUs TBEPIOTO
tena B 1CO

Texunyeckue YCTpOﬁCTBaZ IIOAUINITHHUKH,
ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.9

[Mpaktrueckue padboThl. M3ydeHue ABHKCHUS
Opycka 1O HAaKJIOHHOH IUIOCKOCTH IOJ
JIEUCTBUEM HECKOIBKHUX cui. MccnemnoBanue
3aBHCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX
B 1eOPMUPYEMOI TIPYKHUHE U PE3HHOBOM
oOpasiie, OT BEJIMYUHBI WX JIedopManuu.
HccnenoBanue YCIIOBHIA paBHOBECHSI
TBEPAOTO Tela, UMEIOIIET0 OCh BPAIICHUS

###Par#H#3AKOHBI COXPAHEHHMA B MEXAHUKE
NMnynsc MarepuanbHONM TOYKH, CHCTEMBI

23.1 MaTepHUaJIbHBIX ToYeK. MMmynbc cuibl u
U3MEHEHHUE UMITYJIbCa Tella

2.2.10

3akoH coxpaHeHuss wumnyisca B HCO.

2.3.2
PeakTuBHOE IBUXKEHHE

2.3.3 Pabota cuibl

2.3.4 MOIIHOCTE CHIIBI

235 Kunernueckass  sHepruss  MaTepHAIBHON
Touku. Teopema 0 KHHETHUECKOH YHEPTUn
[lorenumaneHast sHeprus. IloreHnmanbHas

236 SHEprus yIpyro nehopMUpPOBaHHOM

213 npyxunsl. lloTeHumanbHas »Heprus Tema

BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTreHnanpHble ¥ HENOTEHIIMATIBHBIE CHITHI.
CBs3b paboOTBHl HENMOTEHUHUAIBHBIX CHUJI C

2.3.7 M3MEHEHHUEM MeXaHUYECKOM SHEPrUu
CUCTEMBI TeJl. 3aKkoH COXpaHEHHS
MEXaHWYECKON IHEPTUn

2.3.8 Yrupyrue u Heynpyrue CTOJIKHOBEHHUS

239 TeXHI/IiIeCKHe YCTpOMCTBA: ABIDKCHUE PAKET,
BOJIOMET, KOIIEp, IPY>KUHHBIN MHCTOJIET
[Ipaktrueckue paboTel. M3ydeHue CBs3H

2310 CKOpPOCTEM Tel IpU HEyNpyrom yzaape.
HccnenoBanne cBA3M  pabOThl  CHJIBI  C
M3MEHEHHEM MEeXaHHUECKOW YHEPTUH Tela

3 MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
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3.1

3.2

##Par###OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOW TEOPUU

3.11

3.1.2

3.1.3

OCHOBHBIC ~ TIOJIOKEHHUS  MOJICKYJISPHO-
KUHETHYECKON TEOPUH. BbpoynoBckoe
newkenue. uddysus. Xapakrep IBHKCHHS
Y B3aMMOJICHCTBHSI YACTHII BEIECTBA

Mopenu cTpoeHHs Ta30B, >KUIKOCTEH U
TBEPABIX TeI W OOBACHEHHE CBOWCTB
BCIIECCTBA HA OCHOBE THUX MOJCNICH

Macca wmonekyn. KosmuecTBo BeliecTsa.
[TocrosnHas ABoraapo

3.1.4

3.15

TenmoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. [1lkana temneparyp Llenscus

Mopnens wupeanbHoro rasza. (OcCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHUU UJICATIBHOTO Ta3a

3.16

3.1.7

AbGcostoTHas Temreparypa Kak Mepa cpeiHeit
KMHETUYECKON JHEpruu TEILIOBOIO
JBYOKEHMs dactul rasa. [llkama temneparyp
KenbBuHa

VpaBuenue Kianeitpona — Menzeneesa.
3akoH /lanbToHa

3.18

I"azoBble 3akoHBI. M30mpornieccsl B HeanbHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIlECTBA!
u30TepMa, H30X0pa, u3obapa

3.1.9

3.1.10

TexHnueckue  yCTpONCTBA:  TEPMOMETP,
OGapometp

IIpaktuueckue paboTsl. M3Mepenue macchl
BO3/1yXa B KJIACCHOM KOMHaTe. MccnenoBanue
3aBUCHUMOCTH MEXIY napamMeTpamMu
COCTOSIHUSI pa3peKEeHHOI0 Ta3a

OCHOBbI TEPMOJAMHAMUKHU

3.21

3.2.2

TepmoanHamuueckass cucreMa. BHyTpeHHss
JHEPIUs TEPMOJMHAMMUYECKOW CHUCTEMBI U
CIOCOOBI €€ N3MEHEHMSI

KonnuectBo Temnots! u pabota. BHyTpeHHss
9HEPIrUsl OJJHOATOMHOIO HJEAJIBHOTO Ta3a

3.2.3

3.2.4

Bunel Tenmonepenauu: TEIUIONPOBOIHOCTS,
KOHBEKIIHS, U3aydeHne. TermoéMKocTh Tena.
VaennHas TeniaoEMKOCTh BellecTBa. Pacuér
KOJINYECTBA TEIJIOTHI IPH TEIUIONEpeIade

[TepBrrit 3aK0H TEPMOAUHAMHUKH.
[Ipumenenue MEepBOro 3aKOHA
TEPMOJIUHAMUKU K M30IpoIEccaMm.
I'paduueckas naTEepnpeTanus paboThI ra3a

3.25

TennoBble MammHbl. [IpuHUMOBL AECTBUS
TEIUTOBBLIX MaIuH. [IpeoOpa3zoBaHus sHEpTUn
B TemioBbiXx MammHaXx. Koaddunment
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none3snoro gAeiictBus (mamee —  KIIJI)
terioBord MamuHbl. [ukin Kapro u ero KII/]
Bropoit 3aKO0H TEPMOJIMHAMUKH.
HeoOpatumocTs mpoluieccoB B MPHPOJE.

3.2.6
TerioBble  ABUTATENU.  DKOJOTHYECKHE
MPOOJIEMBI TETNIOIHEPTETUKH
Texunuueckue YCTpOMCTBA: JIBUTATENb
3.2.7 BHYTPEHHETO CrOpaHusl, OBITOBOA
XOJIOIUIBHUK, KOHTUITUOHED
328 HpaKTI/I‘IUeCKI/Ie ) paboTHI. H3zmepenue
yI€IbHON TEIIOEMKOCTH
##H#Par###ATPEI'ATHBIE COCTOSHMA BEIIECBA. ®A3OBbIE
I[NEPEXO/IbI
[TapoobpazoBanue u KOHJICHCAIIMSL.
331 Hcnapenne u kureHue. YaenpHas TEIIOTa
e apooOpa3oBaHUsL. 3aBUCHMOCTh
TEeMIIEepaTypbl KUIEHUS OT IaBJICHUS
332 AOCONIOTHAS M OTHOCHUTENbHAs BIIAYXKHOCTH
Bo3ayxa. HacelmeHHsbIi nap
Teépmoe  Temo.  Kpucramumueckue U
333 amop¢Hble Tena. AHHU30TPONHS CBOWCTB
3.3 KPHUCTAJIJIOB. Kunkue KPUCTAJLIEL.
CoBpeMeHHbIE MaTepHaIIbl
334 [InaBnenne u Kpucraumzauus. Y aenbHas
TeruioTa miasiaeHus. Cyonumanus
3.35 YpaBHEHHE TEIIIOBOTO OamaHca
TexHU4ecKue yCTpOICTBA: TUTPOMETP U
336 TICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUU
MOJIyYEHUsI COBPEMEHHBIX MaTepUajIoB, B TOM
quclie HAHOMAaTePHUaJIoB, U HAHOTEXHOJIOTUHU
337 [IpakTnueckue paboTHI. Nsmepenue
BJIQXKHOCTH BO3/yXa
4 OJIEKTPOAMMHAMUKA
#H##Par### I JIEKTPOCTATUKA
411 DOnekTpu3anusl TeNl. IEKTPUUYECKUI 3apsi.
JIBa Bu/a 371€KTPUUECKUX 3apsiI0B
412 [TpoBoaHMKH, TUDJICKTPUKA u
MOJTYITPOBOIHUKHU
4.1.3 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa
4.1 4.1.4 B3aumoneiicteue 3apsanoB. 3akoH Kymnona
Onektpuyeckoe  mosie.  Hampshk€HHOCTH
415 3JIEKTPUIECKOTO MOJIA. [TpuaIIMI
cynepno3unuu. JIMHUKM — HaNpsXKEHHOCTH
3IEKTPUUYECKOTO TOJIS
4116 Pabota cun 3JIEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTE MOTEHITNAIOB
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4.1.7

[IpoBOAHUMKY W OUAIEKTPUKU B TOCTOSIHHOM
JJIEKTpUYECKOM  moje. JuanexTpuueckas
MIPOHHUIIAEMOCTh

4.1.8

DIIEKTPOEMKOCTb. Konpaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOr0 KOHACHCAaTopa

4.1.9

4.1.10

TexHnyeckne yCTpOMCTBAa:  3JIEKTPOCKOIL,
JNEKTPOMETP, JJIEKTPOCTATUYECKAs 3alIuTa,
3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

[IpakTnueckue paboThI. W3mepenue
JIEKTPOEMKOCTHU KOHJIEHCAaTopa

4.2

HH#Par#t#H#IIOCTOSIHHBIN
PA3JIMYHBIX CPEJIAX

421

DJIEKTPUYECKMM TOK. TOKHU B

VcnoBusi  CylecTBOBaHUS — MOCTOSIHHOTO
JJEKTPUYECKOTO TOKa. VMCTOYHWMKHM TOKA.
Cuia Toka. IlocTOSIHHBIH TOK

4.2.2

Hanpsokenue. 3akon Oma 1715 yyacTka 1enu

4.2.3

4.2.4

DJICKTPUUECKOE COMPOTHBIICHUE. Y IEIbHOE
COITPOTHBJICHUE BEILICCTBA
ITocnenoBarensHOE, napajiesibHOE,
CMEIIAaHHOE COCTMHEHHE TIPOBOJHIUKOB

4.2.5
4.2.6

PaGora snextpuueckoro Toka. 3akoH [xoyns
— Jlenma
MONIHOCT 3JEKTPUYECKOTO TOKA

4.2.7

4.2.8

anekTpoaBrkymas cuna (gamee — DJIC) u
BHYTpEHHEE CONPOTHUBJICHHE HCTOYHHUKA
Toka. 3akoH Oma aisi TOJTHOM (3aMKHYTOM)
aeKTpudeckoi emu. Koporkoe 3aMbIkanue

DONeKTpoHHass  MPOBOAMMOCTh  TBEPIBIX
METAJJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METaJJIOB oT TEMIIEPATypHI.
CBepxnpoBOIMMOCTb

429

4.2.10

OnekTpuueckuil TOK B Bakyyme. CBolicTBa
ANEKTPOHHBIX ITYYKOB

[TonynpoBoaAHUKH. CobOcTBeHHas u
MpUMeCHas MIPOBOIMMOCTD
MOJIypoBOIHUKOB. CBONCTBA p-n nepexona.
[TonynpoBOTHUKOBBIE MPUOOPHI

4211

ONEeKTpUYECKHI TOK B DJEKTPOJIUTAX.
DNEeKTPOIUTHUYECKAS JUCCOLUALUS.
DIIEKTPOJIN3

4.2.12

DIIEKTPUYECKUI TOK B rasax.
CaMOCTOSTENBLHBIE M HECaMOCTOSITENLHBIN
pa3psa. Pa3auyHble TUIIBI CAaMOCTOATENBHOTO
paspsaa. Monaus. [1nasma
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4.2.13

TexHuueckue  yCTpOMCTBAa:  aMImepMmeTp,
BOJIBTMCTD, peocrar, HCTOYHHUKU TOKa,
3NEKTpOHarpeBaTesibHbIe puoopsI,
3JIEKTPOOCBETUTEIILHBIC puoopHI,
TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBIN
IUOJl, TEPMHUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBII IMOJ, TallbBaHUKA

4.2.14

11 KUIIACC

Kon Kon

NpoBepSIeMOro
pasneja 3J1eMeHTa

[IpakTuueckue paboTHI. Hzydenue
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.
N3mepenne DJIC ucroyHMka TOKa U €ro
BHYTPEHHETO COmpoTHBiIcHUs. Habmronenue
ANEKTPOJIN3a

IIpoBepsieMbIe 3IeMEHTHI COAePKAHUS

4 OJIEKTPOIMMHAMUKA

4.3.1

#H#HPar#t##MATHUTHOE I10JIE. QJIEKTPOMAT'HUTHAS MHAYKIA

IlocTrostHHBIE MarHuTbl. B3aumojaencTBue
MMOCTOSHHBIX MAarHUTOB

4.3.2

MarnutHoe 1mone. BekTrop MarHuTHOU
uHAYKIMU.  [IpuHIMOD — cynepno3uiuu.
Jlunun wmaruutHOM wuHAYKuUMH. Kaptuna
JUHAM  MAarHAdTHOM  MHIAYKUMH  TTOJS
MOCTOSIHHBIX MarHUTOB

4.3.3

4.3 434
435

4.3.6
4.3.7

4.3.8

MarauTHOE 1OJIE€ MPOBOJHUKA C TOKOM.
KapTuHa nuHuid monst IJIMHHOTO MPSIMOTO
IIPOBOJHUKA M 3aMKHYTOI'O KOJIBILIEBOTO
MPOBOJIHMKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzanmopeiicTBre NpoOBOJHUKOB €
TOKOM

Cuna Amrmepa, €€ MOyJIb U HallpaBJICHUE
Cuna Jlopenua, e€ MOIyJb U HallpaBJICHUE.
JIBr>keHue  3apsOKEHHOW  4YacTHUIbl B
OJTHOPOJIHOM MAarHuTHOM TmoJje. PabGora
cuibl JIopeHna

SIBreHME ANEKTPOMArHUTHOW HHAYKIIUH
[ToTok BeKTOpa MAarHUTHON WHIYKIIMU
OJIC nHAYKIMH. 3aKOH 3JIEKTPOMarHuTHON
unnykuuu Papazges

4.3.9

BuxpeBoe anekrpuueckoe mnone. IJ(C
MHIYKOIUHA B TPOBOAHUKE, JBIDKYIIEMCS
noCTynaTeJbHO B OJHOPOJHOM MArHUTHOM
noje

4.3.10

[IpaBuno Jlenna
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4311

4.3.12

NHAyKTUBHOCTB. SIBIIEHME CAMOMHIYKIIUH.
S/1C camOMHIYKIIMT

DHeprusi MarHUTHOTO TIOJIs KaTYIIKU C
TOKOM

4.3.13

aJ'IeKTpOMaFHI/ITHOG 110J1€

4.3.14

4.3.15

KOJIEBAHMA 1 BOJIHBI

TexHuueckne yCTpPOWCTBA:  MOCTOSIHHbBIC
MarHuThbl, 3JIEKTPOMATHUTHI,
AIIEKTPOJIBUTATEIIb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUL, UHAYKIIUOHHAS [1€Yb

[IpakTueckue paboTHL. N3yuenne
MarHuTHOIO TMOJI KaTYIIKM C TOKOM.
HccnenoBanue JOeHCTBHS  ITOCTOSSHHOIO
MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue
SIBJICHUS 2JIEKTPOMAarHuTHOW MHIAYKIIUU

5.1

#HHPart##MEX AHNYECKUE
KOJIEBAHUA

5.11

" OJIEKTPOMATI'HUTHBIE

Konebarenpnas cucrema. CBoOOgHEIC
KojeOanus. ['apMoHHMUYecKHe KojeOaHus.
[lepuon, wacrora, amrummryga U dasa
KonebaHui

512

5.1.3

5.1.4

[IpyxuHHbI MasTHUK. MartemaTudyecKkui
MasATHHUK

VYpaBHeHHE TapMOHMUYECKUX KOJeOaHUH.
KunemaTtuueckoe u JIUHAMHYISCKOE
OITMCaHHE KOJIeOATEILHOrO JBHKCHHUS
[IpeBpamenue SHEPTruu npu
rapMoOHMYeckux  KojeOaHusix.  CBaA3b
AMIUTUTYIbI Koae0anuit HCXOJIHOM
BEJIMYUHBI C aMIUTUTyJIlaMU KoJeOaHuil e€
CKOPOCTH U YCKOPEHUS

5.15

5.16

Konebarenpupiit  koHTYp. CBOOOIHBIE
IIEKTPOMArHUTHBIC KoJieOaHus B
UIeaIbHOM  KoJeOaTelbHOM  KOHTYpE.
AHaJOTHS MEXIy MEXaHWYeCKUMHU |
ANMEKTPOMArHUTHBIMH KOJIEOAHHSIMH.
®opmyna ToMmcona

3aKoH COXPAaHCHUA DHEPIruru B UACAJIBHOM
Ko0JIe0aTeIbHOM KOHTYpPC

5.1.7

BoIHyX/1eHHBIE MEXaHUYECKHE KOJIeOaHMs.
Pes3onanc. Pe3onancnas KpHBasl.
BeiHyX1cHHBIE DJIEKTPOMAarHUTHBIE
KoJie0aHuUs.

5.18

ITepemennbiii  TOK.  CuUHYCOMIATBHBIN
IIEPEMEHHBIN TOK.
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5.19

MomHocTh MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOLEE 3HAYCHUE
CHJIBI TOKA W HAIIPSKEHUS

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IpousBoacTso,
nepeqaya M MOTPeOICHHE AIIEKTPHUECKON
SHEPruu. OKOJOTMYECKUE PUCKH TPHU
MPOU3BOJICTBE AJIEKTPUUECKOM SHEPIHH.
KynbTypa MCIIOJIb30BaHUS
3JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU

TexHuueckue ycTponcTBa: celicmorpad,
ANEKTPHICCKHUIA 3BOHOK, JIMHUN
3NIEKTpONepeaay

IIpaktuyeckue pabotsl. HccnenoBanue
3aBUCUMOCTH IE€PHUO/Ia MaJbIX KoleOaHUH
rpy3a Ha HUTH OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOro ToKa B
LENU U3 IOCIEN0BATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U Pe3UcTopa

5.2

#HHPartHHMEXAHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCJIOBHS
pacupoctpanenus. llepuoa. Ckopoctb
pacmpocTpaHeHUsT W JJIMHA  BOJIHBI.
[Tonepeunble U TPOJOJIBHBIE BOJIHBI

5.2.2

5.2.3

###Par### Nurepdepenuus u audpaxius
MEXaHUUYECKUX BOJH

3Byk. CKkopocTh 3ByKa. I'pOMKOCTB 3ByKa.
Bricota ToHa. Tem0p 3Byka

5.2.4

525

ONEKTPOMarHUTHHIE  BOJHBL. Y CJIOBHS
W3JIy4EHUs  DJIEKTPOMAarHUTHBIX  BOJIH.
B3anmnas opuenranus BekTopoB E, Buv B
AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

CBoiicTBa  JJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHE, IPEIIOMIIEHUE, NOJIIpU3aLus,
mudpakius, uHTepdepeHuus. CKOpocTh
ANEKTPOMAarHUTHBIX BOJIH

5.2.6

5.2.7

5.2.8

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHHE DIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

HpI/IHHI/IHLI PaaruoCBA3N U TCICBUACHUA.
Panuonokarusi. DNEeKTPOMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

TexHuuecknue ycTpoHCTBA: MY3bIKaJIbHBIE
HHCTPYMEHTHL, YIBTPa3ByKOBas
JIUarHOCTHKa B TEXHUKE M MEIUIUHE,
pamap,  paagUONpPUEMHHUK,  TEJIEBU30P,
anTeHHa, tenedon, CBU-neup

5.3

###Par#OIITUKA
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[IpsiMmonuHeitHOE pacpoCTpaHEHUE CBETa

531 .
B OJIHOPOJIHOM cpexe. Jlyu cBeTa
OtpaxkeHue cBeTa. 3aKOHBI OTPAKCHHUS
5.3.2 ceera. [loctpoeHne n300paykeHHiA B TWIOCKOM
3epKaie
[penomnenne cBeTa. 3aKOHBI IPETOMIICHHUS
5.3.3 cBeTa. AGCOTIOTHBIH MoKa3aTeb
MIPEIOMIICHUS
[Tomoe BHYTPEHHEE OTpaKEHHE.
5.3.4 [IpenenbHBI Yyroa MOJHOTO BHYTPEHHETO
OTpakKeHUS
535 Hucnepcust cBera. CIOXHBIM  COCTaB

Oenoro cBera. L[Bet

Coluparonue ¥ paccerBaroNIUe JIMH3BI.
Tonkass nuH3a. DOKYCHOE PACCTOSIHHE U
ONTHYECKas  CHWJa  TOHKOH  JIMH3BL

5.3.6 [TocTpoenne n300pakeHU B COOMPAFOIITIX
W paccewBalolmmx JwmH3aX. Popmyna
TOHKOW JIMH3BI. YBEJIUYCHHUE, J1aBaeMOe
JIMH301

[Ipenensl npUMEHUMOCTH I€OMETPUYECKON
ONTUKH

5.3.7

Wntepdepennus  cBera. KorepeHTHble
HCTOYHUKHU. YcnoBus HaOJt01eHus
5.3.8 MaKCHMYMOB u MUHUMYMOB B
WHTEp(PEPEHIIMOHHOW KapTHHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB

Hudpakius  cBera.  JudpakunonHas
peméTka. YcioBue HaOMIOJEHUS TJIABHBIX
5.3.9 MaKCHMYMOB pu NaJcHUN
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10 [Tonsipu3zanus ceera

TexHudeckue ycTpOMCTBA: OYKH, JyIa,
¢doroanmnapar, NPOEKLUMOHHBIM ammapar,

5.3.11 MHKpPOCKOI,  TEJECKOII, BOJIOKOHHASI
OITHKA, T paKIHOHHAS peeéTka,
MOJIIPOU T

[Ipaktuueckne  pabotel.  M3mepenue
nokasareis npenomieHus. MccnenoBanue
CBOMCTB  M300pakeHWW B  JIMH3AX.
HabmtoneHnue nucnepcuu cBeta

5.3.12

BJIEMEHTGHI CIIELITUAJILHOM TEOPUM OTHOCHUTEJILHOCTH

I'panuubl TPUMEHMMOCTH  KJIACCHYECKOM
MEXaHUKH. [Toctynatet TEOpUHU
6.1 OTHOCHUTEIBHOCTH: VHBApUaHTHOCTD
MOJYJISI CKOpPOCTH CBE€Ta B BaKyyMe,
MPUHIIMIT OTHOCUTEIbHOCTU DUHILITEHHA
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OTHOCHUTENHLHOCTD OOHOBPEMCHHOCTH.

6.2 3amemsieHHe BpPEMEHM U COKpalleHue
JUTUHBI
6.3 DHEprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI
CBsi3b Macchl C SHEpPrued U UMIYJIbCOM
6.4 CBOOOJHOW YaCTHUIBI. ODHEPrus MOKOsA
CBOOOJHOMN YaCTHUIIBI
7 KBAHTOBAS ©®U3UKA
HiHPar###JIEMEHTBI KBAHTOBOM OIITUKU
®otonbl. Dopmyna Ilnanka cBsA3u sHEPrUU
7.1.1 ¢boToHA C ero 4YacToToW. OHeprusi M
uMIyibC (HOTOHA
OtkpseiTHe 1 uccnenoBanue Gorodrddexra.
7.1.2 Onbitet - AI. CroneroBa.  3aKoHbI
doroaddexra
7.1 VYpaBHeHue OlHIITEHHA JUIS
7.1.3 dotorddekra. «Kpacnas TpaHuIa
doroaddexra
7.1.4 Hasnenue ceera. Onbitel [1.H. Jlebenera
7.1.5 XHUMHUYECKOE JIEHCTBHUE CBETA
TexHuueckue ycTpoiicTBa: (OTORIEMEHT,
7.1.6 dboTonaryuk, COJIHEYHas Oarapes,
CBETOJINO]
CTPOEHUE ATOMA
Mopens  atoma  Tomcona.  OnbIThl
7.2.1 Pesepdopna mo uccrnenoBaHUI0 CTPOCHUS
aToMma. [lmanerapnas Moiens aToMa
ITocTynarel bopa. N3nyyenune 51
norjomieHue (HOTOHOB TpU  Tepexoje
7.2.2 aToMa C OJHOrO YPOBHS DJHEPrMM Ha
npyroil. Buael cnektpoB. CriekTp ypoBHEN
SHEPTUU aToMa BOJIOPO/Ia
79 BoniHOoBBIE cBoOiCTBa wactull. BosHbl ne
793 bpoitns. KopnyckynsapHO-BOJIHOBOI
nyanu3M. Jludpakuust SIEKTPOHOB Ha
KpHCTaJIaxX
794 CIOHTaHHOE W BBIHY)KJICHHOE U3ITydCHHE.
o YcTpoiicTBO M MPUHIMIT pabOTHI J1azepa
TexHUuecKkre yCTpOICTBa: CHEKTpalbHbBIN
7.2.5 aHanmu3 (CMEeKTPOCKOM), Jla3ep, KBAaHTOBBIN
KOMITBIOTEP
796 HpaK}“I/I‘IeCKI/Ie pabotel. HaGmronenue
JMHEHYaTOro CIeKTpa
ATOMHOE A1PO
7.3 731 MeToasl HaONIOAEHUS W PETHCTPALUH

OJICMCHTAPHBIX YaCTHUI]
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7.3.2

OTKpBITHE  PaTUOAKTUBHOCTH.  OMBITHI
Pesepdpopna mo ompeneneHuro cocrasa
pannoakTuBHOrO u3nydeHusi. (CBoiicTBa
anb(da-, 6era-, ramMmma-u3nydeHus. BrimsHue
PaZlMOaKTUBHOCTH Ha KUBbIE OPTaHU3MBI

7.3.3

7.3.4

OTKppITHE  TPOTOHA W HEUTpOHA.
Hyxnonnass monens siapa ['eiizenOepra —
HBanenko. 3apsa siapa. MaccoBoe 4mcCIio
sapa. M3oTonsl

Anwda-pacna. DNEKTPOHHBIN u
MO3UTPOHHBIM  OeTa-pacman.  ['amma-
U3ydyeHue.  3aKOH  PaJUOAKTUBHOIO
pacmaja

7.3.5
7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

DHeprus CBsI3U HYKJIOHOB B sJipe. SnepHbie
cuibl. Jledekt Macchl siapa

S nepHble peakuuu. JleJIeHHE U CUHTE3 sep
S nepHbrit peakTop. TepMosiiepHbIi
cuHte3. IlpobimemMbl U MEPCHEKTUBBI

SIEPHOM  DHEPIreTUKHU. OKOJIOIMUYECKHE
ACIEKTHI SIAEPHOU dJHEPIETUKU

DNeMEHTapHbIE  YaCTHUIIBL. OTtkpbITHE
IIO3UTPOHA. DyHIaMEHTAIbHBIE
B3aUMOIEHCTBUA

TexHUYECKHE  YCTPOWCTBA:  JO3WMETP,
kKaMmepa BunbcoHa, SIAEpHBIN peakTop,
aToMHas bomOa

IIpaktnueckue pabotsl. HccnenoBanue
TPEKOB YacTHIL (1o TOTOBBIM

¢dotorpadusim)

Bun 3Bé3nHoro Heba. CozBe3nusi, sipkue
3Bé3}IBI, IJIaHETBI, UX BUIUMOC JIBUKCHUC

Comaeunast cucreMa. IlmaHeTBl 3eMHOH
TPYIIIBL. IlnapeTel-TMTaHTBI W HX
Cl'[yTHI/IKI/I, KapJ'II/IKOBHe IIJIAHCTHI. Ma.nme
tena COJTHEYHOM CHCTEMBI

8.3
8.4

8.5

Connne, ¢dotochepa u  armocdepa.
CoJiHeUHast akTUBHOCTD

Hcrounuk sHeprun CoJiHIIa U 3BE3]T

3BE3/1bI, MX OCHOBHBIE XapPAKTEPUCTHKH:
Macca, CBETUMOCTb, pajJlyc, TEMIIEparypa,
ux B3aMMOCBSI3b. Huarpamma
«CTIEKTPATBHBIA  KJIACC — CBETUMOCTBY.
3BE3OBI IVIABHOM  ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBY» JJIS
3BE3]1 INIABHOM MOCIEA0OBATEIEHOCTH
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8.6

8.7

H#HH#HPar###BayTpeHHee CTpoeHHE 3BE3I.
CoBpemeHHbIE IIPEICTABIICHUS 0
npoucxokaeHuu u spomouun CoiHua u
3BE3/1. DTAllbl )KU3HU 3BE3]T

Mineunsii  Ilyre — mnHama [anakruka.
CnupanpHasgs  CcTpykTypa  l'amakTukw,
pacnpeneneHue 3BE3, Trasza M IbUIM.
Ilonoxenne wu nBwxenue CoiHIa B
lanaktuke. [lnockas u  cdepuueckas
nojacuctemsl [ aakTuku

8.8

8.9

8.10

Tunel ramakTuk. PaauoramsakTuku U
KBa3apbl. YEpHBIE ABIPHI B SIpax rajJakTUK

Bcenennas. Pacmupenue  BceeneHHOM.
3akon XaO6ma. Pazberanue ranakTuk.
Bo3pact u pamumyc Bcenennoi, teopus
bonpmoro B3peiBa. Mogenbp «ropsiuen
Bcenennoi». PennkroBoe usinyuenue
Macmrabnass  crpyktypa  BceenenHoil.
Meraranaktuka. Hepeménubie mpoOaemMsl
aCTPOHOMUU
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

1.®usuka. Mexanuka, 10 kimacc/ Mskummes I'.5., CunsikoB A.3., O01ecTBo ¢ orpaHUYCHHOM
OTBETCTBEHHOCTHIO «JIPODAY»; Akumoneproe odmectBo «M3narensctBo «IIpocBenienne»
2.®usuka. MonekynspHas pusuka. Tepmonunnamuka, 10 knace/ Msakumes I'.51., CunsaxoB A.3.,
OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[[PODA»; AK1imoHepHOE OOIIECTBO
«3marennctBO «IIpocBemenne»

3.®usmka. Onruka. KBanrosas ¢pusmka, 11 knacc/ Msikummes I'.5., CunsikoB A.3., O0miecTBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODAY; AxuimonepHoe o6mecTBo «M31aTenbeTBoO
«IIpocseienne»

4 ®wuzuka. Dnekrpoaunamuka, 10-11 kimaccel/ Mskumes I7.5., CuasikoB A.3., O01IeCTBO C
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «/I[PODAY; Aknmoneproe odmiecTBo «M31aTeascTBO
«IIpocBemienue»

5.0usuka. Konebanus u Bonnsl, 11 knace/ Makumes I'.4., Cunskos A.3., O0OmecTBoO ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODAY; AxuimonepHoe o6mecTBo «M3aaTenbeTBo
«IIpocBemenune»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1.®usuka. Yraoyonennsiii ypoenb. 10—11 kiaccel : pabouas nporpamma k auaun Y MK B. A.
KaceanoBa: yuebHo-MeToauueckoe nocodue / B. A. Kacesanos, U. I'. BnacoBa. —M. : [Ipoda
2.0usuka. 10 k1. YrayoneHHbIi ypoBeHs : yueOHuk / B.A. KacesiHOB. — 5-€ U311, cTepeoTH. —
M. : Jlpoda

3.0Ou3uka. 11 k. YroyOneHHsiid ypoBeHs : yueOnuk / B.A. Kacbsanos. — 5-¢

u3a., crepeorut. — M. :JIpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1 http://nsportal.ru - cornansHas ceTbh pabOOTHHKOB 00pa30BaHHS.

2 http://markx.narod.ru/pic/ - pusuka B mkoie.

3 http://festival.1september.ru/articles/ - ¢pectuBanp nmegaroruuecKux uaen

«OTKpPBITBII YPOK».

4 http://www.fizika.ru/ - caiit ans yauteneit GU3UKH U UX YUCHUKOB.

5 http://www.physics.ru/ - matepuainsl o Gpusuke.

6 www . ege .edu.ru - uapopmannonHslii mopran EI'D.

7 http :// school - collection . edu . ru / - eaunas xomtekuus [JOP
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