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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesbHON mporpammbl, mnpeactaBieHHbXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBaHus yyeOoHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoit denepauud, PEATU3YIOLINX OCHOBHEIE
0o0pa3oBareNbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0aA30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
oOydeHHusl, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3allUUd MEXKIIPEAMETHBIX
CBs3e (M3HKM C €CTEeCTBEHHO-HAYYHBIMU YYEOHBIMH IpeaMeTamu. B Hel
ONPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4YeHUsl (DU3UKU HAa YPOBHE CPEAHEro OOIIEero
o0pa3oBaHusl, IUIAHUPYEMBbIE PE3YNIbTAThl OCBOEHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeMEeTHbIC, TPeIMETHbIE (Ha 0a30BOM YpOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm 00ydeHusl.

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
busnueckoit reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHSI HOBBIX MAaTEPUAlOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne (PU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa oOydaromuxcs, B (GOpMUPOBAHME YMEHUW MPHUMEHSATH
HAy4YHbIA METOJI MO3HAHUS NP BHINOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKdA UIsi YPOBHS CpeaHEro ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOMN, TAK K COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuanl Kypca (QU3HKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce siBusieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaMHU.

Hoes  npuxnaowoti  uanpasnennocmu. Kypc ¢dusukm mnpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUUYECKUX M TEXHOJOTUYECKHMX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanus3yeTcss MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COIepXKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo0sIeM palMoOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pusmueckue Teopuu (PopMHUpOBAHUE NPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUST (U3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTaBICHUSAX O MPUPOJE, TIpaHUIAX
OPUMEHUMOCTH TEOpUHM, JJIs OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CuCTeMHO-ICSITENBPHOCTHBIN TOIX0MI B Kypce (U3UKU Pean3yeTcs MPEeKIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCH.
s 6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme 1o (u3uke OObEIUHEHBI B OOIIUN CHUCOK YYEHHYECKUX
IpaKTHUECKUX PaOoT. BoljeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS  y4YaCTHUKaMU
00pa3oBaTeNbHOrO Ipollecca MCXOAS U3 OCOOCHHOCTEH IUIAHMpPOBAaHUA U
ocHalleHuss kabuHera ¢usuku. [lpu »d>ToM obOecreuynBaeTCsi  OBJAJCHUE
00yJaronmMuCs yMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlayd C SIBHO
3aJlaHHON (PU3UIECKON MOJICIIBIO, TIO3BOJISIFOIINE TPUMEHSITh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETPUPYS 3HAHHUS U3
pa3HbIX pasnesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHTYallMd MPaKTHKO-
OPHUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanumsmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CleUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3KMKN Ha YpOBHE CpeHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
IpEeIMETHOTO0 KaOuHeTa (M3MKU WM B YCJIOBHMSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOe OOOpYAOBaHUE ISl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH  C
OPUHLUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHeYMBAaeT IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMMe Mo (U3HMKE KIIIOUEBBIX JEMOHCTpAaIMil s
UCCIICIOBAaHMSI  M3YYaeMbIX SIBICHMA M  IPOLECCOB, OSMIHUPUYECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHCHHIA.

JlabopatopHoe o00OOpymOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
Ja00paTOPHOTO OOOPY/IOBaHUS JOJKHBI OBITh MOCTPOEHBI HAa KOMILJIEKCHOM
UCTIONIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHH.

OCHOBHBIMU LENISIMU U3y4€HUA (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu B PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAHHEM
duznyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKK AL PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne STUX 1enei 00ecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHWE  CUCTEMBl  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DM3MKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OoOBsSICHEHHS] (U3NUYECKUX SBJICHUW B TIPUPOJAE U JJS TPHHITHUS
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3jUYHbIX 3a7a4 C $BHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHWMaHHE (UBUYECKUX OCHOB WM TPHUHIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
¢u3NYECKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
OTpeziesIeHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JaHUE YCJIOBUU JUI PAa3BUTHsS YMEHUM MPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha usyuenune ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme Mo (uU3MKE TMepeyeHb J1abopaTOpHBIX U
NPaKTUYECKUX paldOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb [EJaeT BBIOOP
npoBeneHusl J1adopaTopHbIX pabOT M OMBITOB € YYETOM MHIAUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIHUXCA.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUSA OKPY’KAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLlECCE IIO3HAHUSA IPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpuHIMIT COOTBETCTBHUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPAMHAT.
Clio)keHue NepeMeICHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHUs, NIyTH W IepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonnHeitHoe  nBukeHue. JIBUKEHHE  MATEpUATIbBHOW TOYKUA IO
OKPY>KHOCTH C MOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEMHAS
ckopocTb. [lepuon u yactora oOpamienus. LieHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JBH>)KCHUE CHAPSIOB, LICITHBIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WUIIOCTPAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Tena, OPOIIEHHOrO TMOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTy Ipy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLIEHHST MEXAY NYyTSIMHU, NPONIAEHHBIMU TEJIOM 3a
IIOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuammn  otHocuTensbHOCTM  [ammnes. Ilepeeii  3akoH  HproToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Hprotona
JUISl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproToHA /U151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Tsoxectd. Ilepas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl TpeHus (mokosi, ckoyibxxkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cuia TpeHHs CKOJbKEHUs U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIEHUS IPU IBHKEHHUH TEJIa B )KUIKOCTH WJIU Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAUEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yuyenue aBuxkeHus: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpaneHus 8 MexanHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPrus yIpyro
nedopmupoBaHHoi — npyxuHbl.  [loTeHuuManpHas SHeprusi Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmuanpapie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHIMANbHBIX CUJI C U3MEHEHMEM MEXAHUYECKOM HSHEPrHu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3y4yenne aOCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW DHEPruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoOJEnu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopenp  upeanmpHoro raza. OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJACANbHOTO raza. AOCOJIIOTHas TeMmIeparypa Kak Mepa
CpEeHE KWHETUYECKOM SHEpPruHM TEIUIOBOIO JBMXKEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kiianeipona.
3akon [lansToHa. M3ompoliecchl B Ma€albHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJT OPTaHUYECKUX COECIMHEHUN.

OnbeiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIIHE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mopenb, nUIIOCTpUpYOIas TPUPOAY AaBICHUS ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUWE COCTOSHMSI MJI€aJbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATyPbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]y TTapaMeTPAMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHaMuueckas cucremMa. BHyTpeHHsist HEprusi TepMOIMHAMUYECKON
CUCTEMBI U criocoObl e€ u3MeHnenus. KoiaudecTBo TemioTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  HWACAIBHOrO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKILIMS, U3JIy4eHHUE. Y AeNbHAs TEIJIOEMKOCTh BEILECTBA.
KonuuecTBO TEMIOTHI IpH TEIJIONEpEaaye.

[Tonsitue 00 amuabatHoM mpouecce. IlepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K u3ompoieccam. ['padpuyeckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIUOBI  JEWCTBUS  TEIJIOBBIX  MAIUH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamuHax. KoadduimeHt mnoae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JeHCTBUS. DKOJIOTUYECKUE TMPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOUW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3MeHeHne BHYTpPEHHEH HSHEPruyd Tejla MPU COBEPIICHHH PaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JECUCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

W3meHeHne BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tena Ipy Terionepeaaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

H3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HachellleHHBIM map. YaenpHas TemaoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU30TPOIUS CBOICTB
kpuctaiuioB. Kuakue kpucrtaibel. CoBpemeHHble Marepuainbl. [lnaBienue u
KpucTayum3anus. Y AelbHas TerioTa miaBieHus. CyOoammanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU IMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPHUasOB, B
TOM YHUCJIE HAHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHNUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MUIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanusi KpuCTalIoB.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inexkmpocmamuxa
ONeKTpU3alMsl Tel. OJEKTpUYecKuil 3apsa. JlBa BuAa DIEKTPUYECKUX
3apsAoB. [IpOBONHMKH, OUANEKTPUKMA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
IIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbIN 31€KTPUYECKUI 3apsil.
Qnektpuueckoe 1mone. Hampsok€HHOCTh  anexkTpudeckoro mnosis.  [IpuHuun



CYNEPIIO3HULNH ANEKTPUUECKUX NOJIeH. JIMHUKM HanpsHKEHHOCTU 3JIEKTPUYECKOIO
HOJISL.

Pabora cun  osmekrpocratmueckoro  mousis.  [lorennman.  PasHocTh
NOTEHUHAIOB. [IpOBOJHUMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jvsnexrpruyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHMCTBa M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 17151 yyacTka LIEeTH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora osnexTpuueckoro Toka. 3akoH Jxoynsa-Jlenma. MoOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl Cujia U BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi 1enu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CoOcTBeHHAass M MpUMECHass  IPOBOJUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIIUTUYECKAS] TUCCOLMALUs. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTENbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DIJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN O/,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CwiIbl. KOpOTKOe 3ambIKaHME
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3y4yeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmronenue 3nexkTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsETCS C
Y4ETOM COZAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PaKkT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU Ha OCU KOOPJNHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEILIONEPEAAUH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JMCCOLIAALIMS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIpyTHe€), JABUraTEIb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHuThl.  B3aumopeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnosne. Bektop MarHuTHOM uWHAyKIMH. [lIpuHiun cynepnosunnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUUU. KapTuHa JNUMHWI MarHUTHOU
WHIYKIWH TOJISI MOCTOSHHBIX MArHUTOB.

MaruutHoEe 1OJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JUJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKu ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpoBOJHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenua.

SIBneHne anexkTpoMarHMTHOM MHAYKIMU. [IOTOK BekTOpa MarHWTHOU
UHIYKIUU. ODJEKTPOJBIKYIAs Cula HWHIYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiuu Papajes.

BuxpeBoe »snexktpuueckoe 1mose. OJEKTPOIBHXKYILIAs CUja HHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIMH. OJEKTPOJABMXKYILIAs Cuia
CaMOWHIYKIIUH.

DHEpPrust MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndecknue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS 1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TOJISL.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIYKIIAH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUIJIBI MHAYKIUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHole pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonundeckue kosiebanus. Ilepuona, wactora, amrmTyna u (asa kosieOaHUM.
[IpyXHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuil. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMH U
AIIEKTPOMArHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUs
HHEPrUU B UJ€ATBHOM KOJI€OATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHBIE KOJICOaHMSI.

[lepemenHpiii  TOK. CUHYCOHMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbBI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTIUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanrne mapaMeTpoB KOJIeOATENBHONW CHUCTEMBI (MPYKUHHBIA WU
MaTEMaTUYECKU MASITHUK).



HaGmronenue 3aryxaronmx KojieOaHui.

HccnenoBanue cBOWCTB BIHYXICHHBIX KOJIeOaHUH.

Habmonenue pezoHaunca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3sonanc mnpu MoOcCiIenOBATEILHOM COEIMHEHHHM PE3UCTOpa, KATYIIKU
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YycCloBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JUyIMHA BOJIHBL. [lomepedHble W POJOJIBHBIE BOJIHBI.
WnTepdepenius u quppakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHHE, MPEIOMIIEHHUE, MOJSIpU3anus, udpakuus,
uHTepepenus. CKOpoCcTb JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBA3U U TeneBuaAeHUA. Paqnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Ha6monenne natepdepeHny U AMPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTOMN KoJeOaHU.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpa)keHue,
peroMIICHUE, MOJSIpU3alus, AUPPaKIus, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
OJIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHSI.

Hucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. LBer.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHME W OINTHYECKas cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHUil B
coOMpaloIIMX U pacceuBaOIIUX JinH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMO€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. Wutepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMoOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaknuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMATHYECKOIr0 CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTUYECKOE MNPUMEHEHHE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOIN, BOJOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCIpOCTPaHEHUE, OTPAKEHUE U TNPEIIOMIICHUE CBETA.
OnTuueckue mpruOOpPHI.

[TontHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmronenue natepdepeHnm crera.

Ha6mronenue nudpaximm ceera.

Habmronenue aucnepcuu cBeTa.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaliuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanne cBOMCTB M300paKE€HUM B JIMH3aX.
Habmronenue aucnepcuu cBeTa.

Pasnen 6. OcHOBBI crielIHAJIBHON TEOPHH OTHOCUTEIbHOCTH

['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPrUEl U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun POTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dbororddexra. YpaBuenue DuHITEeHA 1711 doTodPdexTa. «KpacHas rpanuiiay
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekra.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[Inanerapnas moxpens aroma. [loctynmatel bopa. M3nydenune u morsomeHue
(GOTOHOB MpU MEpexojie aToMa C OAHOrO YPOBHS DHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BousiHoBbIE cBolicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckyisipHO-BOJIHOBOM
Ty alu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu

Mopenb onsita Pesepdopra.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnrogenue iMHeHyaThIX CIIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa
panuoakTuBHOrO wu3iMydeHus. CBoiictBa anbga-, Oera-, ramma-u3Iy4CHHS.
Brnusinve pagquoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykmonHas monens sjpa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.

Anbda-pacnian. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOI'O pacraja.

DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cwibl. Jlepext maccor siapa.

Snepnpie peakuuu. /leneHne u CUHTES SA€ED.

Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTEeTUKU. DKOJIOTMUYECKUE ACTIEKTHI SIIEPHON SHEPTETUKHU.

OnemeHTapHble YaCTULbI. OTKPBITUE O3UTPOHA.

Meroabl HaOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIe B3auMOIeHcTBUS. EMUHCTBO (pn3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siiepHblil peakTop, aToMHasi 6oM0a.

Llemoncmpayuu

CuY€TUrK MOHU3HUPYIOIINUX YACTULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

Paznen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUUKHU

DTarnbl pa3BUTHS acCTpOHOMUU. [IpuKiagHOE U MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHH.

Bunx 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBHOKCHHE.

ComHeuHnas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHuia U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE31bI TJIABHOHM ITIOCJICAOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IMOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnU CoJiHIa U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpAX
TJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE N3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxkue nabnrooenus

HaOmronenusi HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usa CEBEPHOro MOJYyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlynsl, mianet, Mieunoro Ilytu.

O0o0marnee NOBTOpeHUe

Ponr ¢usmku w acTpoHOMHUM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M OTUYECKOHN cepax MesITeTbHOCTH YeJIOBEKA, POJIb U MECTO (DHU3UKU
U aCTPOHOMHUHU B COBPEMEHHOI HAay4YHOW KapTHHE MUPa, poib (PU3NUECKON Teopuu
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKONM KapTUHE MHpaA, MECTO
bu3nYecKoi KapTUHBI MHUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusl, HaAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHUH HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIE DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
onpe/ereHre MIONIaau MITOCKUX GUryp u o0bEmMa Tell.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupoje, KoieOaTeabHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKOW PpEIIETKH, CHEKTPaIbHBIN
aHamms.



l'eoepagusa: wmarHWTHBIE TIOMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX DY,
dhoToChEMKA 36eMHON TTOBEPXHOCTH, MPECKA3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWHUAKM DJIEKTPONEpEAAdy, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKIMOHHASA I1€Yb, pajaap, PaguoNpUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OITHKA,
CoJIHEeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWKa» HA YPOBHE CpPEIHETO OOIIEeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEUUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YarloIIMUXCS PYKOBOICTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW MO3UIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEpPECAX TPaKJaHCKOTO
001ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIliu;

YMEHHE B3aMMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMHU B COOTBETCTBHH C
X QYHKIUSMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCTINTAHMS

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE pELICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3CTeTHYECKOr0 BOCTIMTAHHS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npUCyIIero (pu3nyeckoil HayKe;



5) TpyA0BOTO BOCITUTAHUSI:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccuu U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1acTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa 3KOJOTMYECKUX MPooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HAaNpaBIECHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHHsd  (QU3MKH  OCYLIECTBJIATh HPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalr3a UMEIOIIUXCS
MaTE€pPUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBaTeIbCKHe 1eMCTBUSA.
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU MOHATHUSAMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOEKTHON AESTeIbHOCTH
B 007aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY TOUCKY
METOJIOB peUIeHHs 3ahau (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TMOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTalliy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCJIE MIPH CO3JJaHUM YUeOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISATh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelIeHHs, HAaXOAWTb APTyMEHTHhI AJS J0Ka3aTejbCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSX;

CTaBUTh U (OpMynupoBaTh COOCTBEHHBIE 3aJaud B 00pazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE IPU U3YYCHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HENIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJIEH, PEJIaraTb OPUTHHAIBHBIE OAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIaJIeTh HABBIKAMM TOJY4YeHUs MHPOpMauu (GU3MUECKOTO COACpNKAHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIIATh IIOMCK, aHaJM3,
CHUCTEeMATHU3alMI0 W HHTEPHpEeTanuio HHOOPMALMUA Pa3IUYHBIX BUAOB U (HOpM
IpEJICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIU;

UCTOJb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TEXHOJIOTUI B PEIICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AI[MOHHBIX
3alad  C CcoOMofeHNEM TpeOOBAaHWN DPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, MPaBOBbIX W  JITHUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEP)KAaHUS B PA3IMYHBIX Qopmarax ¢
yu€TOM HazHadeHHs] HPOPMAIIUU U LIETICBOU ayJUTOPUH, BRIOUpPAasi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHHKATHBHBIE YHHBeEPCAJIbHbIE YUeOHbIEe TeiiCTBUS:
OCYIIECTBIIATH 00IIeHNEe HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(DJIMKTHBIX CHUTyalluii W CMsT4aTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOI0 TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaJbHOU
paboTHI;

BBIOHMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT'0 WICHA KOJIJIEKTUBA,;

MIPUHUMATh LEJIM COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JICUCTBUU,
pacnpenensaTh pojii ¢ Y4ETOM MHEHHMH YYaCTHHMKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM palOTHI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHUKA KOMAaHIbl B
o01nii pe3yNnbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKThI, OLEHUBATH HAEU C TO3ULIUN HOBHU3HHBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOPAXKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSTENbHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS MMPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEANOYTEHUN;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJITATOB U
OCHOBAaHUM;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHM3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKeHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUSI MPOTPaMMBI
no ¢u3MKe JJISI YPOBHS CpPEIHEro oOIero ooOpa3oBaHHUs Yy OOydaroNIUXcCs
COBEPIIICHCTBYETCS AMOIMOHAIILHBII WHTEJICKT, IIPEAMOJIar oI
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON dMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHE, CIOCOOHOCTh aAaNTUPOBATHCI K
YMOILIMOHAIBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HCXOJI M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

INPEIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHaibHas TOYKA, MHEPIIMAIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN ra3, MOJEIIM CTPOCHUS Ia30B, )KUJAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECChI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



IEKTPOAUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSMOJMHEWHOE
JBUKEHUE, CBOOOJHOE IIaJICHUE TeJ, JBHKEHHE IO OKPYXHOCTH, HHEPLHS,
B3auMoecTeue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl NMPU HarpeBaHUU (OXJIaXKIEHUN), TEMI0BOE
paBHOBECHE, WCHAPEHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, [TOBBIIICHHUE JAABJICHUS I'a3a PU €r0 HarpEBAHHUH B 3aKPHITOM
coCyze, CBfA3b MEXAy [apamMerpaMy COCTOSHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aLMs TEJI, B3aUMOJCHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ys (PU3MYECKHUE BEIUYUHBI:
KOOpAMHATA, NyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETHYECKasi SHEPrus, MOTEHUUAIbHAS DHEPrUs, MEXaHUYecKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU ONHMCAHUU TMPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IUHUIIbI,
HaxXoJuTh (OPMYJbl, CBA3BIBAIOLINE JaHHYIO (DU3UYECKYIO0 BEIUYHHY C IPYTUMU
BEJINYMHAMU;

ONMCHIBaTh HM3YyYEHHbIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SBJIECHUS,
UCTIONB3Ysl (UM3MUECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAas
CKOpPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSASI SHEprus, padoTa rasa,
KOA(P(UIIMEHT TMOJIE3HOTO JEUCTBUS TEIUIOBOTO JABHUTATeNsl; MPH OMHCAHUU
IPaBWIBHO TPAKTOBAaTh (DUBUYECKUN CMBICT HUCHOJb3YEMBIX BEIUYHMH, HX
0003HaUE€HHUA W E€OUHUIBI, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(bU3MYECKYIO BEIUYHUHY C IPYTUMH BEJIMUYUHAM;

ONUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
AIIEKTPUYECKOE T0JIe, HANPSKEHHOCTD 011, TOTEHINAJI, PA3HOCTh NOTEHIUAJIOB;
OpU ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EJUHMIIBI; YKa3biBaThb (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO BETUUYHHY C IPYTUMH BEJIMYMHAMU;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIBL: 3aKOH BceMupHOro tsarorenus, 1, I n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHHMS MEXAHUYECKOW DJHEPTUM, 3aKOH COXPAHEHHS HMIIYJIbCA,
NPUHLHNIN CYNEPNO3ULINUNA CHUJI, HPUHUUIT PABHOIPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON DHEPTUU TEIIOBOIO JBHIKEHHS MOJEKYI C
aOCOJIFOTHON TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3>TOM pasinyarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATHP OCHOBHBIC€ NPHUHLMIIBI JEHCTBUS  MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3anyarh YCJIOBHUS UX O€30MACHOTO MCIOIb30BAHHS B
MMOBCEHEBHOM KHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3UYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MPH 3TOM
dbopmynupoBath MpobiieMy/3amadyy W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYLIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKH MTOIPEIIHOCTEN N3MEPEHNH;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOJTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BUJIE Ta0nuIl U rpaMKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICJOBAHMUS,

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOW U MPOEKTHOMN
JESATEIbHOCTH C MCHOJb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJayd C SBHO 3aJaHHOW (DU3MUECKON MOJIENbIo,
UCTIONB3YS (PHU3HUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aJa4uu
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoAUMbIEe i1 €€ pElIeHHs, TPOBOJUTh PAacy€Thl U OLEHUBATH PEATBHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3NMUYECKOU BEIIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJIOTMH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
U TPEJCTaBICHUS y4eOHOW U HAyYHO-TIOMYJISIPHON MHGOpMaIK, MOIYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOJIy4aeMyt0 HH(POPMAILIUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOILECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIs obecrieueHrss 6€30MacHOCTH MPU O0pallieHUuH ¢ MpUOoOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOILLEH CpelIe;



paboTath B TIpYyIIE C BBIIOJHEHUEM Pa3JUYHBIX COLHMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPyNIbl, pPALMOHAIBHO pACIpeAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESTEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, aJI€KBaTHO OLIEHUBATH
BKJIAJ| KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xonumy oOydyenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTo (pU3uKu B (HopMHpOBaHUH
COBPEMEHHOW HAy4YHOM KAapTHHBI MHpA, B PA3BUTUHA COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTHM, B INPAKTHUYECKOW JEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nYECKOI KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIENCH:
TOYEYHBIN JJIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, JIEPHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOIO siipa MpPH PEIIEHUU (PU3NUECKUX
3azay;

pacrno3HaBaTh (pU3nMUecKe sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUSA, JEHCTBHE MAarHUTHOIO IO Ha
IPOBOJHUK C TOKOM M JBWXKYILUMHCS 3aps], JEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAaCHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHHUE,
uHTepdepennus, audpakuus W TONAPU3ALUS  CBETa, JTUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3PhexT (hoTodrddhexT), cBeTOBOE AaBlIeHHE, BOSHUKHOBEHUE
JMHENYaToro CIEKTpa aToMa BOJXOPOJA, C€CTECTBEHHAas M MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jiU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Yysl (DU3NYECKUE BEITUUYHHBDIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COTNPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIas cuiia, paboTa TOKa,
WHJYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KATYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJIEH, MEPUOoJl M YacToTa
KojeOaHuii B KoyeOaTenTbHOM KOHTYpe, 3aps U CuiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABHIBHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWsS W €IUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C APYTUMHU
BEJIMYMHAMU;

ONUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHI, HCIOJIb3YS
bu3NYecKue BEJIMYMHBI: CKOPOCTh DSJECKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUs U UMIYJILC (POTOHA, MEPUOJ TIOJTypaciiaia, SHEPTHs CBI3U
aTOMHBIX SI7IEp, TPU OINMKMCAHUM TPABWIHHO TPAKTOBaTh (PU3UUYECKUA CMBICI
WCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUCHUS W CAWHMIIBI, YKa3bIiBaTh (OPMYIIBI,
CBA3BIBAIOIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHAMM3UPOBATh (PU3UUYECKHE MPOIECChI U SBIICHUS, UCIONB3Yys (PU3HUECKHE
3aKOHBI W MPUHIUITIEL: 3aK0OH OMa, 3aKOHBI TIOCTIEOBATEIFHOTO U MAPAUICITLHOTO
COCIMHEHMsI TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMarHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETa, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODWHIITEHHA Ui (oTodddekra,
3aKOH COXpaHEHUsS DHEPTryu, 3aKOH COXPAHCHHUS UMITYJIbCA, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHHUsS MAacCOBOTO YHCIA, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MAaTeMaTHYeCKOE BBIPAKEHHE W YCJIOBUA (TpaHUIIbl, O0O0JIACTH)
MPUMEHUMOCTH;

OTIpEJIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAaTrHUTHOTO TIOJISI MPOBOTHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTHh W ONHCHIBATh M300pAKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3UYECKUX SBJICHUA U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUMN: TMPH 3TOM
dbopmynupoBaTh mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOuUpaTh YCTaHOBKY M3 MPEIJIOKEHHOI0 00O0pYyIOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEpPEHUsT (U3HMUECKUX BEITUYUH, MTPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUsS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCJIEOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HUCIOJIb30BAHUEM
OpSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpauKOB, AEIAaTh BHIBOBI 110 Pe3yJbTaTaM UCCIICIOBAHMS;

coOmro1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEICHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIHLCKOW U MPOEKTHOM
JEATETLHOCTH C HCIOJIB30BAHHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEeNbIo,
UCIOJB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,



HEOOXOaMMBIC I €€ PElIeHHs, MTPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIY9CHHOTO 3HAYCHUS (PU3UYECKOU BEIIMYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BBICTPAUBATh JIOTUYECKHA HEMMPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUM C OMOpPOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndecKue sBICHUS;

HCIIOJIb30BaTh npu peILIeHUU y4eOHBIX 3aj1a4 COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
U TIpEJICTaBJICHUS y4eOHOW U HAYyYHO-TIOMYJISIpHOW MHGOPMAIIUU, TTOJTyYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMAIHIO;

OOBSICHATh TPUHIMIBLI JEUCTBUS MAIlMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3indaTh yCJIOBUS UX O€30MacHOTO MCIIOJIh30BaHUS B MMOBCEIHEBHOU
JKU3HH;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0 MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

WCITIOJIB30BAaTh TEOPETHUECKUE 3HAHUS MO (U3WKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieueHust 0€30MacHOCTH MpU OOpAIEHUH ¢ MPUOOPAMU U TEXHUIECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 370POBbsl U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TIpYNNE C BBINIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYIIbI, PalUOHATBHO PACHPEACNATh OOS3aHHOCTH U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYaIMIX, aJ€KBAaTHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoandecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM

Ne ni/m KonTpoJsbHbIe
NPOrpaMMsbI Bcero
padoThI
Pa3znen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 5)
2.2 Jlunamuka 7
2.3 3aKOHBI COXpPAaHCHUS B MEXaHUKE 6 1
Wroro no pazneny 18

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJIIPHO-KMHETUUECKOM

3.1 9

TEOpHH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1
33 ArperatHble COCTOSIHUS BEIIECTBA. 5

®da3oBbIe MEPEXOIBI

IIpakTHYeckue
padoThI

JyeKTpOHHBbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE PeCypChbl

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

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

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

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

Bbubnuoreka
[TOK https://m.edsoo.ru/7f41bf72

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

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



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

Hroro no pasaeny

Paznen 4. JIEKTPOJJNHAMUKA
4.1 DnexTpocTaTHKa

42 ITocTOsIHHBIM JIEKTpUYECKUM TOK. ToKH

B pa3iIMYHBIX Cpeaax
Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

24

10

12

22

68

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

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



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

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

Ne i/

Paznen 1. JIEKTPOIUHAMUKA
MaruutHoe noJsie. DJIeKTpOMarHuTHas
UHAYKIHS

1.1

Hroro no pasaeny

Paznen 2. KOJIEBAHUA 1 BOJIHbBI

Mexanudeckue u QJICKTPOMArHuTHBIC

2.1
KOJIeOaHus
59 MexaHW4YeCKre U 3JICKTPOMarHUTHBIC
' BOJTHBI
2.3 Ornruka

Hroro no pasgeny

KoanuecTBO 4acos

Beero padoThI padoThI
11 1 3
11
9 1
5 1
10 3
24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OcHOBBI cIEIMAIBHON TEOPUH

OTHOCUTCIIBHOCTHU
Uroro no pazgeny

Pasznea 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OITTUKU

4.2 Crpoenue aToma

4 1

Konrtpoabsnbsie IIpakTnueckue

daekTpoHHbIe (UU(pPOBHIE)
o0pa3oBaTe/ibHbIE pecypchl

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

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

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

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

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

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

Bubnnoreka



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

4.3 ATOMHOE AP0 5

Hroro no pazueny 15
Paznea 5. JIEMEHTbBI ACTPOHOMUWHU U ACTPODPU3UKHA
51 DJIEMEHTHI aCTPOHOMUH U aCTPOPU3UKH 7

Hroro no pasaeny 7

Paznesn 6. OBOBIIAIOIIEE ITOBTOPEHHE

6.1 O06o0maroriee TOBTOPEHHE 4
Hroro no pazueny 4
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME o8

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

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

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

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



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne
w/n Tema ypoka

®usuka — Hayka O PUPOJE.
HaquBIG MCTOJAbI ITIO3HAHUA
OKpY>Karollero Mupa

Poins 1 MecTo ¢pu3uku B
(hopMUPOBaHUH COBPEMEHHOM
Hay4HOU KapTHUHBI MUpa, B
IIPAKTUYECKOU EATEIbHOCTH
JOJEH

MexaHnndeckoe JBHKEHUE.
OTHOCUTENBHOCTD
MEXaHUYECKOT'O ABH>KEHUS.
[Tepemenienue, CKOpOCTb,
yYCKOpEeHUe

PaBHOMEpHOE IIPSIMOJIMHEWHOE
JBUKECHUE

PaBHOyCKOpEeHHOE
MPSMOJIMHENHOE JIBU)KEHHE
CBobonHOe najieHue. Y CKopeHue
CBOOOHOTO TaICHUS
KpuBonuneiiHoe 1BUXEHUE.
JIBrKeHHEe MaTepUaIbHOU TOYKH
10 OKPYKHOCTH

KoanuecTBOo 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus!

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/IbHBIC peCypChl

bubnunoreka
IIOK https://m.edsoo.ru/ff0c32e2

bubnunoreka
IIOK https://m.edsoo.ru/ff0c33e6

bubnunoreka
IIOK https://m.edsoo.ru/ff0c3508

bubnunoreka
IIOK https://m.edsoo.ru/ff0c3620

bubnmmoreka
IIOK https://m.edsoo.ru/ff0c372e

bubnunoreka
IIOK https://m.edsoo.ru/ff0c39cc

bubnunoreka
IIOK https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

10

11

12

13

14

15

HpI/IHI_[I/IH OTHOCHUTCIBbHOCTHU
lanunes. MuepunanbHbie
cuctemsl otcuera. [lepBriil 3aK0H
HsroTona

Macca tena. Cuna. [Ipunnun
cynepno3uiuu cuil. Bropon
3axoH HerotoHna s
MaTepHaIbHON TOYKU

Tperuii 3akoH Herotona s
MaTepHAIbHBIX TOUEK

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tsoxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

Cuna tpenus. Koapduunent
TpeHus. Cuiia COnpOTHBICHHS
IpY IBM)KEHHUH TeJla B )KUAKOCTH
WU Ta3e

ITocTynarensHoe u
BpalaTebHOE JBUKEHUE
abCOFOTHO TBEPIOTO Tena.
MowmeHnT cuibl. [1nedo cumsl.
YcnoBus paBHOBecHs TBEPAOTO
Tena

NMmnynsc MmaTepuabHOM TOYKH,
CUCTEMBI MaTEpUAJIbHBIX TOYEK.
Nmnynbe cumbl. 3akoH
COXPAHEHHUS UMITYyJIbCA.

bubnmmoreka
IMOK https://m.edsoo.ru/ff0c3be8

bubnunoreka
IIOK https://m.edsoo.ru/ff0c3be8

bubnunoreka
IIOK https://m.edsoo.ru/ffOc3be8

bubnmmoreka
IIOK https://m.edsoo.ru/ff0c3d00

bubnmmoreka
IMOK https://m.edsoo.ru/ff0c3el8

bubnunoreka
IHOK https://m.edsoo.ru/ff0c3f76

bubnunoreka
IIOK https://m.edsoo.ru/ff0c41a6

bubnunoreka
IMOK https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

16

17

18

19

20

21

PeakTuBHOE NBUKEHUE

PaGoTta 1 MOITHOCTH CHJIBI.
Kunernueckas sHeprus
MarepuanibHOU TOUKU. TeopeMa
00 M3MEHCHUH KUHETHYECKON
SHEPTUU

[TorenimanbHas 3HEPTHS.
[ToTennmanpHast HEPTHSI YIPYTO
nepopMUpPOBaHHON NPYKUHBL.
[ToTenumansHas SHEPTHsI TENA
BOJIM3U TIOBEPXHOCTH 3eMIIH

IToTennuanesHEIe U
HEeTMOoTeHIMaIbHble cuiibl. CBA3b
paboThl HEMOTEHIIUATHHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUM CUCTEMBI TeNl. 3aKOH
COXPAHEHUS MEXaHUYECKOU
SHEPIUU

JlaGopatopHnast pabora
«MccnenoBanue cB3u pabOThHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM SHEpruu Tea Ha
IIPUMEpPE PACTSHKEHUS PE3UHOBOTO
KIyTay

KonrponsHast pabora o Teme
«Kunemaruka. /lunamuka.
3aKOHBI COXPAaHEHHs B MEXaHUKE»
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKOU

bubnunoreka
IIOK https://m.edsoo.ru/ff0c4502

bubnunoreka
IIOK https://m.edsoo.ru/ffOc461a

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

bubnunoreka
IMOK https://m.edsoo.ru/ff0c4b74

bubnunoreka
IIOK https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

23

24

25

26

27

28

29

30

TeOpuu. bpOyHOBCKOE ABUKEHHUE.

Huddysus

Xapakrep JBUKEHUS U
B3aMOJCUCTBUS YAaCTHI]
BelecTsa. Mozenu cTpoeHus
ra3oB, KUIAKOCTEH U TBEPABIX TEIl

Macca monekyn. KonuuectBo

BemectBa. [locTositHHas ABoraapo

TermnoBoe paBHOBECHE.
Temnepatypa u e€ u3mMepeHue.
[IIxana temnepatyp Llenbcus

WUneanpusrii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

AOcomoTHas TeMIieparypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPIUM JBUXKCHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

3akoH /lampTona. ['a30BEIC
3aKOHEBI

Jlaboparopnas pabota
«HccrnenoBanue 3aBUCUMOCTH
MEXy TapaMeTPaMH COCTOSHHSI
pa3peKeHHOTO Ta3ay

W3onporieccr! B MeaIbHOM ra3e
U uX rpaduyueckoe
MpEeICTaBIICHUE

Buyrtpennss sHeprus

bubnunoreka
IHOK https://m.edsoo.ru/ff0c4fde

bubnunoreka
IIOK https://m.edsoo.ru/ff0c511e

bubmmoreka
IIOK https://m.edsoo.ru/ff0c570e

Bubnnoreka


https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

31

32

33

34

35

36

37

38

39

40

TGpMOI[HH&MH‘-IGCKOﬁ CUCTEMBI N
CrocoObI €€ U3MEHEHUSI.
KonunuecTtBo Termnotel u padoTa.
Buytpennsis sneprus
OJIHOATOMHOTO MJI€aIbHOIO Ta3a

Buael rerionepenaun

VaennHas TEII0EMKOCTD
BemrecTBa. KojimuecTBO TEIUIOTHI
MIpU TeIuIonepeaaye.
AnuabaTHbIN mporece

[TepBbIii 3aKOH TEPMOAMHAMUKHU U
€ro MpUMEHEHHE K U30IpoleccaM

HeobOpatumocTthb mporieccoB B
npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

[punuun nevictus u KIT/
TEIJIOBOM MalllMHbI

Huxn Kapno u ero KITJ
DKOJIOTHYECKHUE TIPOOTIEMBI
TEII09HEPTETUKU

Oo6o0uaromuit ypok
«MonexynspHas ¢puzuka. OCHOBBI

TCPMOAUHAMUKN»

KonrponsHast pabora o Teme
«MonexynspHas ¢puzuka. OCHOBBI
TEPMOIUHAMUKI

[TapooGpa3zoBanue u

IIOK https://m.edsoo.ru/ff0c5952

bubnunoreka
IIOK https://m.edsoo.ru/ff0c5¢36

bubnunoreka
IIOK https://m.edsoo.ru/ff0c5c36

bubmmoreka
IIOK https://m.edsoo.ru/ffOc5efc

bubnmmoreka
IIOK https://m.edsoo.ru/ff0c6230

bubnunoreka
IMOK https://m.edsoo.ru/ff0c600a

bubnunoreka
IIOK https://m.edsoo.ru/ff0c6938

bubnunoreka
IIOK https://m.edsoo.ru/ff0c6a50

Bbubnnoreka


https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

41

42

43

44

45

46

47

48

KoHJleHcauus. Mcnapenue u
KHUIICHHE

AOCOIOTHAS U OTHOCHTEIbHAS
BJIAJXKHOCTH BO3.1yXa.
Haceiennsiit nap

Tsépnoe Teno. Kpucrannuueckue
u amopdHbIe Tena. AHU30TPONUs
CBOMCTB KpucTauioB. Kuakue
Kkpuctayiasl. CoBpeMEHHbIE
MaTrepuabl

[TnaByieHre U KPUCTAITH3AIIHUSL.
V nenbHast TEII0TA MTaBICHUSL.
Cybnumarus

VYpaBHEHHE TEIJIOBOTO OajlaHca

OnexTpusanus Tell.
Dnektpuueckuii 3apsia. /[Ba Buna
AIEKTPUUYCCKUX 3aPSI0B

[IpoBOIHUKHU, TUATEKTPUKHU U
IIOJIYTIPOBOJIHUKH. 3aKOH
COXpaHEHUs DJIEKTPUYECKOTO
3apsna

B3anmoneiictBue 3apsa10B. 3aKoH
Kynona. Toueunsrii
JIEKTPUYECKUN 3aps]
Hanpspk€HHOCTB 2JIEKTPUYECKOTO

nosis. [IpunHnun cynepno3unuu
AJIEKTPUYECKUX MoJe. JInnun

IIOK https://m.edsoo.ru/ff0c63b6

bubnunoreka
IIOK https://m.edsoo.ru/ff0c64d8

bubnunoreka
IIOK https://m.edsoo.ru/ffOc65f0

bubnmmoreka
IIOK https://m.edsoo.ru/ff0c6708

bubnmmoreka
IMOK https://m.edsoo.ru/ff0c6820

bubnunoreka
IIOK https://m.edsoo.ru/ffOcébcc

bubnunoreka
IIOK https://m.edsoo.ru/ffOcébcc

bubnunoreka
IIOK https://m.edsoo.ru/ffOc6eed

bubnmmoreka
IHOK https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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53

54

55

56

HaIpsHKEHHOCTH

Pabota cuit aeKTpocTaTHIeCcKOro

noiyd. [lorenuuan. Pa3zHocTh
HOTEHIINATIOB

[IpoBOAHMKY U TUAIEKTPUKH B
ANEKTPOCTATUYECKOM II0JIE.
JusnekTpudeckas
MPOHUIIACMOCTDb

DnekTpoémMkocTh. KoHnencarop

DNEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpa. DHeprus
3apsHKEHHOI0 KOHJIEHCAaTopa

JlaGopatopHnast pabora
"N3mepenue 31eKTpoEMKOCTH
KOHJeHcaTopa"

[Tpuniun nercTBus u
IIPUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJILHOTO arapara,
CTPYHMHOTI'O IIPUHTEPA.
DneKTpocTaTUYecKas 3aluTa.
3azeMiIeHHE AIIEKTPOIPUOOPOB

DJIEKTPUYECKUH TOK, YCIOBUS €T0

cyuectBoBaHus. [IocTosHHBIM
ToK. Cnna toka. Hanpsixenue.
Conporusnenue. 3akon Oma st
ydacTKa Lenu

IlocnenmoBarensHOE,

0.5

bubnunoreka
IIOK https://m.edsoo.ru/ffOc6f00

bubmmoreka
IIOK https://m.edsoo.ru/ff0c7018

bubmmoreka
IMOK https://m.edsoo.ru/ff0c7126

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

Bbubnnoreka


https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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58

59

60

61

napajuieNIbHOe, CMEIIAaHHOE
COCIMHEHUE MPOBOHUKOB.
Jlaboparopnast padota «13yuenue
CMEIIaHHOTO COCTNHEHHSI
PE3UCTOPOBY

PaboTa 1 MomHOCTh
AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoyna-Jlenma

3akon Oma 15 TTOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOU
uenu. KopoTrkoe 3aMbIkanue.
JlabopartopHnas pabota
«M3mepenune DJ1C ucroununka
TOKa ¥ €r0 BHYTPEHHETO
COIPOTUBIICHUS»

PesepBHblit ypok. KonTponbHast
pabora 1o Teme
"DnekTpoauHaMuka' /
Bcepoccuiickas npoBepouHas
pabora

Oo6o0uaromuit ypok
«DQIEeKTPOIMHAMUKAY /
Bcepoccuiickas npoBepoyHas
paborta

DNEeKTpOHHAs IPOBOAUMOCTD
TBEPABIX METAIOB. 3aBUCUMOCTD
COIIPOTHBIICHUS] METAJIJIOB OT
TeMIIepaTyphbl.
CBepXmpoBOAMMOCTh

0.5

IIOK https://m.edsoo.ru/ffOc74f0

bubnunoreka
IMOK https://m.edsoo.ru/ff0c7838

bubnmmoreka
IHOK https://m.edsoo.ru/ff0c7ae0

bubmmoreka
IMOK https://m.edsoo.ru/ff0c8c56

bubnmmoreka
IIOK https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
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63

64

65

66

67

68

DNEeKTPUUYECKHUM TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MyYKOB

[TonynpoBOoHMKH, UX
COOCTBEHHAs U IIpUMECHas
npoBoauMocTb. CBoiicTBa p—N-
nepexoja. IlomynpoBogHukoBsIe
pubOopsI

DNEeKTpUUECKUN TOK B pacTBOpPax
U pacijiaBax 3J1€KTPOIUTOB.
DNEKTPOIUTHYECKAS
aucconuanus. JIeKTPOoIIn3

DJIEKTPUUYECKUH TOK B ra3ax.
CamocTosiTenbHbIN 1
HECaMOCTOSTENIbHBIA pa3psl.
Monnus. [nazma

DneKTpuYecKre mMpuodopsl U
YCTPOWCTBA U UX MPAKTUIECKOE
npuMeHeHue. [IpaBuna TeXHUKH
0e30MmacHOCTH

KontponbHas padoTa mo teme
«9nektpocraruka. [locTostTHHBIN
3JEKTPpUYECKUN TOK. TOKHU B
Pa3IMYHBIX Cpeaax»

PesepBubIil ypok. O6o06maronuit
ypok 1o TeMam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bubnunoreka
IIOK https://m.edsoo.ru/ffOc84ae

bubnunoreka
IIOK https://m.edsoo.ru/ff0c82ba

bubnunoreka
IIOK https://m.edsoo.ru/ffOc84ae

bubnmmoreka
IIOK https://m.edsoo.ru/ff0c86fc

bubnmmoreka
IIOK https://m.edsoo.ru/ff0c8a8a

bubnmmoreka
IIOK https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Tema ypoka

[TocTossHHBIE MATHUTBI U UX
B3auMoJieicTBUE. MarHuTHOE
nosie. Bektop MarHuTHOM
WHAYKIUU. JIMHUY MarHUTHOM
WHIYKLIHAH

MarsuTHO€ 10J1€ IPOBOJHUKA C
TokoM. OnbIT Dpcreaa.
B3anmoneicTere npoBOJHUKOB C
TOKOM

JlabopartopHnas pabota
«I/ISY‘-IGHI/IG MAarHuTHOTO I10JIA
KATYIIKH C TOKOM»

JleiicTBMe MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuiia
Awmmnepa. JlabopaTopHas paborta
«HccnenoBanue nercTBUS
MMOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

JleiicTBMe MarHUTHOTO TOJISI Ha
JBIKYILYIOCS 3apsKEHHYIO
yactuily. Cuia Jlopenna. Pabora
cuibl JIopeHna

DneKTpoMarHuTHast WHIYKITHSI.

KoanuecTBo 4acoB

Bcero

KonTpouabHsbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3yUYeHust

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Bbubnuoreka
ITOK https://m.edsoo.ru/ff0c9778

bubnuoreka
ITOK https://m.edsoo.ru/ffOc98fe

Bbubnuoreka
IMOK https://m.edsoo.ru/ffOc98fe

Bbubnuoreka
IHOK https://m.edsoo.ru/ff0c9acO

Bbubnuoreka
IHOK https://m.edsoo.ru/ffOc9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

12

IToTOoK BEKTOpa MarHUTHOM
naaykiuu. 2J1C uHayKIuu.
3aKOH 3JIEKTPOMarHuTHOM
nnaykiuu dapanes
JlaGopatopHnast pabora
«HccrnenoBaHue SBiacHUS
AJIEKTPOMArHUTHON MHTYKIIUU)

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C
CaMOUHIYKIMU. DHEPrHs
MarHUTHOTO TMOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE ToJie

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIC
MarHMThl, 3JIEKTPOMAarHUThI,
3JIEKTPOJIBUIATEIIb, YCKOPUTEIN
JJIEMEHTAPHBIX YaCTHLI,
WHIYKIIMOHHAs I1eYb
Oo6o0uraromuit ypox
«MarHuTtHoOe 1oue.
DNEeKTpOMarHuTHas HHIYKLIHS

KonrponsHast pabora o Teme
«MarHuTtHOe 1oe.
DNEeKTpOMarHuTHas! UHIYKLUS

CB0OOIHBIE MEXAHUYECKIE
KoJjiebanus. ['apMoHnyeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJIeOaHMI.
IIpeBpamienue 3aepruu

Bbubnuoreka
IMOK https://m.edsoo.ru/ff0cal50

Bbubnuoreka
ITOK https://m.edsoo.ru/ff0ca600

Bbubnuoreka
ITOK https://m.edsoo.ru/ffOcab82

Bbubnuoreka
IMOK https://m.edsoo.ru/ffOcad58

bubnmoreka
ITOK https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

16

17

18

Jlaboparopnas pabota

«HccrenoBanue 3aBUCUMOCTH

Mepro/Ia MajibIX KoJieOaHuH Tpy3a 1
Ha HUTH OT JUTMHBI HUTH U MaCChI

rpy3a»

KonebarenpHbIi KOHTYD.
CBoOOAHBIC PTIEKTPOMArHUTHBIC
KOJIEOaHUS B NACAILHOM
KoJIeOaTeIIbHOM KOHTY]E.
AHaorus Mexay
MEXaHUYECKHMU U
ANEKTPOMATrHUTHBIMH
KoJIEOaHUSIMHU

®opmyna TomcoHa. 3akoH
COXPAaHCHHUS YHEPTUU B
HJIeaJIbHOM KO0J1e0aTeIbHOM
KOHTYpe

[IpencraBnenue o 3aTyxarnmx
KoseOaHusx. BelHyKIeHHbIE
MeXxaHH4YecKue KoneOaHusl. 1
Pe3onanc. BeinyxaeHHbIE
ANEKTPOMArHUTHBIC KOJeOaHus

[TepemeHHBIN TOK.
CunyconaJIbHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKA. AMIUTUTYAHOE U
JEHUCTBYIOLIEE 3HAYEHNUE CHUIIbI
TOKA U HANPS>KEHUS

Tpancdopmarop. [IpousBoactso, 1

bubnmoreka
IIOK https://m.edsoo.ru/ff0cb820

bubmnoreka
IIOK https://m.edsoo.ru/ff0cb9c4

bubnmoreka
IIOK https://m.edsoo.ru/ff0cbb86

bubmnoreka
LIOK https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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20

21

22

23

24

25

26

nepeaaya u norpedieHue
AJIEKTPUYECKON SHEPTUU

Y CTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOI0
TOKQ, IMHUU JJIEKTpoliepeayd

DKOJIOTUYECKHE PUCKHU TTPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
KynbTypa ncrnosnb3oBanus
ANEKTPOIHEPTHH B IIOBCEAHEBHOM
KU3HU

MexaHnueckue BOJIHbI, YCIOBHS
pactpocrpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUsI U
nnuHa BoyHEL. [Tonepeunsie u
MIPOIOJIbHBIEC BOJTHBI

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

DEeKTPOMarHUTHHIE BOJHBI, UX
cBoKcTBa U ckopocTh. [Ikana
QJICKTPOMArHuTHBIX BOJIH

[TpuHIUTIB paTuOCBS3U U
TeneBusieHus. Pa3Burue cpeacTn
cBs3u. Pagnosiokamus
KonrponsHas pabora

«Kosnebanus 1 BOIHBI»

[Ipsamonuneiinoe

Bbubnuoreka
IHOK https://m.edsoo.ru/ffOcc324

Bbubnuoreka
IMOK https://m.edsoo.ru/ffOcca54

Bbubnuoreka
IHOK https://m.edsoo.ru/ffOcccOc

bubnmoreka
IOK https://m.edsoo.ru/ffOccfe0

Bbubnuoreka
IHOK https://m.edsoo.ru/ffOcc6f8

Bbubanoreka



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

27

28

29

30

31

32

33

34

pacnpocTpaHEHHE CBETA B
oHOpoaHOM cpee. ToueuHbli
HUCTOYHUK cBeTa. JIyd cBera

OTtpakeHue cBeTa. 3aKOHbI
oTrpaxeHus ceera. [loctpoenue
n300pakeHM B TUIOCKOM 3€pKalie

[Ipenomnenue ceta. [loaHoe
BHYTPEHHEE OTPa’KEHUE.
IIpenenbHbIi Yo MOJIHOro
BHYTPEHHEIO OTPAXKEHHUSI

JlabopartopHnas pabota
«M3mepenune nokazaresns
MPEIOMIICHUS CTEKIIa)

JIunzel. [TocTpoenue
n3o0paxkeHuit B mma3e. opmyna
TOHKOM JIMH3BI. Y BEJIMYCHUE
JIUH3bI

JlabopartopHnas pabota
«HccnenoBannue cCBONUCTB
M300paKeHUH B JIMH3AX)

Hucnepcus ceera. CoxxHbIN
cocraB Oemnoro cBera. L[Ber.
JlaboparopHnas pabota
«HabmoneHne nucnepcun cBeTay

Wutepdepenys ceera.
Hudpaxius ceera.
JudpakimonHas pemeéTka

HOHCpC‘IHOCTB CBCTOBBIX BOJIH.

ITOK https://m.edsoo.ru/ffOcd350

Bbubnuoreka
IHOK https://m.edsoo.ru/ffOcd4e0

Bbubnuoreka
IHOK https://m.edsoo.ru/ffOcd 76

bubnmoreka
ITOK https://m.edsoo.ru/ffOcd67a

bubnmoreka
IIOK https://m.edsoo.ru/ff0cddle

Bbubnuoreka
IHOK https://m.edsoo.ru/ffOced22

Bbubanoreka


https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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42

43

[Tonspusanus ceera

OnTruueckue mpuOOpHI U
YCTPOMCTBA U YCIIOBUS UX
0€301acHOTO MPUMEHEHUS

I'paHuIBl TPUMEHUMOCTH
KJIAaCCUYECKOM MEXaHUKH.
[ToctynaTel cnenuaibHON TEOPUH
OTHOCUTECIIbHOCTHU

OTHOCHUTENBHOCTE
OJTHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKpAIICHUE JJTHHBI

OHeprus U UMIYJbC
PENATUBUCTCKOMN YacTulbl. CBs3b
MAacChl C DHEPIHel U UMITYJIbCOM.
DHeprusi NoKos

Konrponsnas padora «OnTHKa.
OcHOBBI cIeLIMANIBHOM Teopun
OTHOCHUTEJIBHOCTI»

®otonbl. ®opmyna [1nanka.
DHeprust 1 UMITYJIbC POTOHA

OTKpbITHE U HCCIIEI0BaHUE
dbotorddekra. OnbiTer A. T'.
CroneroBa

3akoHsl hoToddexTa.
VYpaBHeHue DUHIITEHA AJ1s1
dbotorddekra. «KpacHas
rpanuiay Gorodddexra

Hasnenue ceera. Onwitsl [1. H.

IHOK https://m.edsoo.ru/ffOcf02e

bubnmoreka
IOK https://m.edsoo.ru/ff0cf862

bubnmoreka
IOK https://m.edsoo.ru/ff0cfad2

bubnmoreka
IOK https://m.edsoo.ru/ffOcfc68

Bbubnuoreka
IHOK https://m.edsoo.ru/ffOcf6f0

Bbubnuoreka
IMOK https://m.edsoo.ru/ffOcfel6

bubnmoreka
IIOK https://m.edsoo.ru/ffOcffc4

bubnmoreka
IIOK https://m.edsoo.ru/ff0d015e

bubnuoreka


https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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45

46

47

48

49

50

51

JlebeneBa. XuMuueckoe
JIIEHCTBUE CBETA

TexHuueckue ycTpoucTsa u
MIPAKTUIECKOE TPUMEHEHUE:
¢dhoTorIeMeHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUO]T

Pemrenue 3agad mo reme
«3.H€M€HTBI KBaHTOBOﬁ OIITUKHN»

Monpens atoma TomcoHa. OnbBITEI
Pezepdopna o paccesnuto o-
yacTull. [manerapuas Mozenb
atoma

[Toctynatel bopa

N3nydyenue u normnoueHue
(OTOHOB TpU TMEepexoie aTomMa ¢
OJIHOTO YPOBHS SHEPTUU Ha
npyroi. Buasl ciekTpoB

BonHOBBIE CBOMCTBA YaCTHII.
Bomnsl ne bporns.
KopnyckynspHo-BoIHOBOMI
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJCHHOE U3IyYCHHE
OTKpbITHE PaJUOAKTUBHOCTH.
OmnbiTsl Pesepdopaa mo
OIIPEEIIEHUIO COCTaBa

PaaAOaKTUBHOT'O U3JTYUCHUA

CgoiicTBa anbda-, 6era-, raMmma-

ITOK https://m.edsoo.ru/ff0d04a6

bubnmoreka
IHOK https://m.edsoo.ru/ff0d0302

bubnmoreka
IIOK https://m.edsoo.ru/ff0d091a

bubnmoreka
OK https://m.edsoo.ru/ff0dOafa

Bbubnuoreka
IIOK https://m.edsoo.ru/ff0dOafa

Bbubnuoreka
ITOK https://m.edsoo.ru/ff0dOca8

Bbubnuoreka
IHOK https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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53

54

55

56

u3Jy4eHus. BiausHue
PaMOaKTUBHOCTH HA )KUBBIE
OpPTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacma.
DNEKTPOHHBIM U NO3UTPOHHBIN
Oeta-pacnaj. ["'aMma-u3mydeHue

DHeprusi CBSI3U HYKJIOHOB B sI/Ipe.
Snepubie peakuuu. S nepHbii
peaxtop. [Ipobnemsi,
MEePCIEKTUBBI, FKOJIOTUYECKUE
aCIEKTHI IAECPHON SHEPTETUKU

3H€M€HTapHBIe YJaCTUIbI.
OTtkpbITHE TO3UTPOHA. MeTo1bI
HAOIIOICHUS ¥ PETUCTPAIIUU
3JIEMEHTapHbIX yacTull. Kpyrisiit
cros «DyHaMEeHTalIbHbIE
B3auMoAecTBUA. ENUHCTBO
(hU3UIECKOI KapTUHBI MUPa»

Dransl pa3BUTHS ACTPOHOMUMU.
[Ipuknagnoe u
MHPOBO33PEHUECKOE 3HAUCHHE
actpoHomuu. Buj 3BE3nHOTO
Heba. Co3Be3aus, IpKUe 3BE3IBI,
IUTAHETHI, UX BUIUMOE IBH)KCHHUE,
ConHeyHas cucTemMa

Counuie. ConHeuHass akTUBHOCTD.

Uctounuk sueprun CoiHia u
3BE3]T

Bbubnuoreka
IHOK https://m.edsoo.ru/ff0d1162

Bbubnuoreka
IHOK https://m.edsoo.ru/ff0d1356

Bbubnuoreka
IIOK https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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59

60

61

62

63

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3IbI
IJIaBHOM MOCJ€10BAaTEIbHOCTH.
Buytpennee crpoenue 3BE3/1.
CoBpeMeHHbIE MPEACTABIECHUS O
MIPOUCXOKACHUHN U IBOJIIOLIUHI
Connua u 3BE371

Mueunsiii [1yTe — Hamma
I'amakTtuka. ITomoxenune u
nemwxkenne ComHna B ['amakTuke.
lNanmaktuku. YEpHbIE NBIPHI B
siIpax rajJjakTHK

Bcenennas. Pa3z0Oeranue
ranaktuk. Teopus bonbiioro
B3pbIBa. PenmnkTOBOE M3TyUYcHHE.
MertaranakTuka

Hepemennsie npobieMbl
aCTPOHOMHU

KonrtponbHas pabota «D1eMEeHTHI
aCTPOHOMMUU U aCTPOPUIUKI»

O6o0maromuii ypok. Posb
(U3MKK ¥ ACTPOHOMUH B
3KOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHOM B
THUYECKON cepax AesITeTbHOCTH
4esloBeKa

O6o06maromuit ypok. Pons n
MeCTO (PU3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE



64

65

66

67

68

Mupa
O6o0maromuii ypok. Posb
¢duznveckoil Teopuu B

(hopMUpOBaHHUH TIPEICTABICHHH O

¢bu3nveckoil KapTUHEe MUpa

Oo6o0maromuii ypok. Mecto
¢bu3nuecKoil KapTUHBI MHUpa B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE
Pe3epBHbIil ypok. MarHuTHOE
noJje. DJIeKTpOMarHuTHast
WHIYKIUS

PezepBHbIii ypok. OnTuka.
OCHOBBI crieNIMATILHON TEOpUHU
OTHOCHUTEIBHOCTH

Pesepnbiii ypok. KBanrosas

¢duznka. DIeMeHTHl aCTPOHOMHUHU
1 acTpoPpu3uKu

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha TpUMEpPAX polb W MeCTO (PU3UKH B
(hOpMHUPOBaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

monen

VY4YuTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (PU3MYECKHX MOJEINei:
MaTepuaibHas TOYKa, MHEpIHUalbHas CHUCTeMa OTCuYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJEIN CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYECUHBIM OJJICKTPUYECKUU 3apsiii — IPU PpELICHUU

bu3nuecKux 3aaa4

Pacno3naBath (usnueckue sBieHUs (IPOLECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKON TeOopuu
CTPOCHHUSI BEUIECTBA M  DJIEKTPOAUHAMHUKHU: PpPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHUE, CBOOOJHOE MaJcHUE
TeJl, IBUXXEHUE II0 OKPYKHOCTH, WHEpLHs, B3aUMOJECHUCTBUE TEII,
muddys3usi, OpOYHOBCKOE MABM)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, M3MEHEeHHWe o00BhEMa Teln TpU  HarpeBaHHH
(oxJaxkeHuu), TEIMJIOBOE paBHOBECHE, HCIapeHue, KOHJIEHCallUs,
IJIABJICHUE, KPUCTAUIM3AlusA, KWUIIEHUE, BIAXHOCTb  BO31yXa,
MIOBBILICHUE JABJICHUS ra3a IIpU €ro HarpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEXAYy IapaMeTpaMu COCTOSIHHMS Ta3a B M30IpOLEeccax;

AJIEKTPU3ALNS TEN, B3aUMOACHCTBHE 3apsIOB

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOJIb3ys (U3HUECcKue
BEJIMYMHBI: KOOpAUHATA, MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tela, CWIa, WMIYJIbC Tejla, KHHETUYecKas DHEprus,
MOTEHLIMAJIbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIIHOCTb; IIPU OMMCAHUH IPABUILHO TPAKTOBATh (PU3MUECKHI CMBICI
UCTOJb3yEeMBIX BEIMYMH, MX O0003HAueHUs W EAMHUIBI, HAXOAUTh
(opMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUUYHUHY C APYTUMH

BCJIIMYNHaAMU

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI M TEIJIOBEIC



10.6

10.7

10.8

10.9

10.10

SABIICHUS, UCHONB3YyS (U3MUECKHE BEIWYHUHBI: JaBJICHHE Trasa,
TEMIIepaTypa, CpEeAHsAs KHHETHYECKas DJHEPrus XaoTH4YECKOIo
JNBH)KEHUS MOJIEKYJ, CpPEIHEKBAJAPATHYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEMJIOTHI, BHYTpPEHHs »HHeprus, pabota rasa,
KOA((UIIMEHT TOJEe3HOro JEHCTBUS TEIUIOBOTO JIBHTaTelNs; IpU
ONUCaHUU MPaBUIILHO TPaKTOBATh buznaeckuit CMBICIT
UCIIOIb3YEMBIX BEIMYHMH, WX O0O3HAYEHUS M E€IUHULBI, HAXOAWUTb
(GbopMyIIbl, CBSI3BIBAIOIINE TAaHHYIO (PU3UUYECKYIO BEIMUHUHY C IPYTUMU

BCIIMYHUHaAM

OnwuceBaTh M3YYCHHBIC JJIGKTPHUUECKUE CBOWCTBA BENIECTBA H
ANEKTPUYECKUE  SIBIICHUs  (MPOIECCHI), HCMONB3ys  (pu3mveckue
BEJIMYMHBI: QNIEKTPUYECKUI  3apsl,  DJJCKTPUUYECKOEe  TOJIe,
HaANPsOHKEHHOCTD  TIOJIS, TMOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; TIpH
OINMCAaHHWH TIPAaBUIIBHO TPAKTOBATh (PU3UUECKUN CMBICT MCIIOJIBb3YEMbIX
BEeIMYMH, WX OOO3HAYCHHWs] ¥ EJWHHUIBI; YKa3biBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JAHHYIO  (U3WYECKYI0 BEIWYHHY C JAPYTUMH

BCJIIMYNHaAMU

aHAJM3UPOBaTh (PU3MUECKHE TMPOLECCHl M  SIBICHUS, MHCIOJb3Ys
(bu3MYeCcKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM JHEpIuH,
3aKOH COXpaHEHMsI UMITYJIbCA, IPUHLIUI CYNEPHO3ULUHN CHUJI, IIPUHIUIT
paBHONpPABUsA HMHEPLUUAIBHBIX CHUCTEM  OTCUYETa;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHIO CTPOCHHMs BEILECTBA, FA30BBIC 3aKOHBI, CBS3b
CpPEIHEH KUHETUYECKOM JHEPrUU TEIUIOBOIO [BHUKEHHS MOJEKYNI C
aOCONIOTHOW TEeMIIepaTypol, MEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH Kymona; mpum sToM
pasnuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €0 MaTeMaTH4eCKOoe

BBIpQ)XEHUE U yCIIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

OOBACHATH OCHOBHBIC MPHHLUIBI JCHCTBHS MAIlMH, MPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3IuyaTh YCIOBUS HX 0O€30MaCHOTO

HCIIOJIBb30BaHHUA B HOBCCILHGBHOﬁ KHU3HHU

BrimmonsaTs SKCHCPUMCHTHI 110 UCCICTOBAHUIO q)HBI/I‘ICCKI/IX SIBJICHUU U
MIPOIIECCOB C UCMOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPH
aToM (opmyaupoBaTh MpobiemMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

000py0BaHus, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

OC}’H.IGCTBJIHTI: NpsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/IquKI/IX

BEJIMYHMH; MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUsS U



10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

HCIIOJB30BaTh N3BCCTHBIC MCTObI OLICHKHU HOI‘pGLHHOCTGfI H3MepeHI/II>'I

HccnenoBaTh 3aBUCUMOCTH MEXAY (QU3NYCCKUMHU BEIIHMYHHAMHU C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHHId; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pe3yabTaThl TOJYYEHHOW 3aBHUCHMOCTHU
(bU3UYECKUX BEIMYUH B BUJIE TAOIUIl U TPadUKOB, JI€7aTh BBIBOJIBI 11O

pe3yabTaTaM HCCICI0OBaHNA

CobOmromaTe mpaBmiia  0€30MACHOTO  TpyJda TMpU  TPOBEICHUU
UCCIICIOBAaHU B paMKax y4eOHOro SKCIEepHUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENbHOCTU C HCIOJIb30BAHUEM

M3MEPHUTEIIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS

Pemate pacuéTHble 3aa4M ¢ SIBHO 3aaHHOM (DPU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BBIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnveckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE i €€ peleHHUs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IOJYYEHHOTO 3HAYCHUS

(hbU3UIECKON BETMYUHBI

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOYKY PACCYKICHHUI C OMOpON Ha U3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘ICCKI/I€ SABJICHUA

Hcnonp3oBaTe MNpU  pelICHMM Y4EeOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TOHMCKa, CTPYKTYPUPOBAHUS,
MHTEpPIpPETAllMd M MPEJICTaBICHUS y4eOHOM W HAay4HO-TIOMYJISIPHOMN
uHpOpMalUY, TOJYYEeHHON M3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATH MOTyYaeMylo HH(OPMALIHIO

[IpuBoauTh mpHUMEpHl BKJIala POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY>KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 17151 o0ecrieyeHns 0€301MacHOCTH Py 0OpalleH!: ¢ MpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIA COXPAHCHMs 3I0POBbS H

cOOJTI0ICHUSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH,
IJIaHUpOBaTh  paboOTy  TPYIIbI, palMOHAIBHO  paclpeiciirTh
00SI3aHHOCTH U IUJIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX
CUTyallMsX, aJIeKBaTHO OIICHWBATh BKJIAJ KaXXIOTO U3 YYaCTHUKOB

TPYIIIBI B pellIEHHEe paccMaTpUBaeMoil mpoodieMbl



11 KJTACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

111

11.2

11.3

11.4

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHus

JIeMOHCTpHpOBAaTh Ha MpUMepax pojlb U MecTo (HU3UKH B
(hOpMHUPOBAaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHON TEXHUKH U TEXHOJIOTHUW, B MPAKTUYECKON AEATEITbHOCTH

JIO/IeH, IIETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uTHIBaTh TPAaHULBI IPUMEHEHHS] U3YYEHHBIX (PU3MUECKUX MOJICTICH:
TOYEYHBIN AIEKTPUUECKUN 3apsf, siAepHast MOJIENb aTOMa, HyKJIOHHAas

MO/IEJIb AaTOMHOT'O Si/ipa MPH peleHNH (PU3NIECKHX 3a1a4

Pacnio3naBate (usmueckue sBIeHUS (MPOIECCH) U OOBACHATH WX HA
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3UKHU:
ANIEKTpUYecKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JIEUCTBUSA TOKa, B3aUMOJICVICTBUE MAarHuToOB,
ANEKTPOMATHUTHAS WHAYKLHUSA, JCHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U JABWXKYIIMHICS 3apsl, 3JIEKTPOMarHUTHbHIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpaXEHHE,  NpeloMIIeHHe, uHTepdepeHuus,  audpakuus U
MOJISIpU3aLUsl CBETa, AMCIEPCUsl CBETa, (DOTORIEKTpUUECKUH 3PPeKT
(botorpdexTt), cBeTOBOEC MaBIEHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJIOpPOAA, €CTECTBEHHas U  HMCKYCCTBEHHas

PaarOaKTUBHOCTD

OnuceiBaTh M3y4YEHHbIE CBOMCTBa  BellecTBa  (IJIEKTPUYECKHE,
MarHuTHbBIE, ONTHYECKHE, DIEKTPUIECKYI0 MPOBOANMOCTE Pa3IMYHBIX
Cpeln) W DJICKTPOMArHUTHBIC SBJICHHS (TPOIECCHI), HCIOIb3YS
¢usznyueckre BENWYMHBL:  JJCKTPUUECKUH  3apsal, Ccuila ToKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHUE,
paszHocTh noteHnuanoB, DJIC, pabora Toka, MHAYKIUS MarHUTHOTO
oy, cuia Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTyILKH,
SHEPTUsl AJIEKTPUYECKOT0 M MArHUTHOTO MOJel, Mepuoj U YacTtoTa
KosebaHuii B KoJebaTeTbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MpoIlecce
TFapMOHUYECKHUX JIEKTPOMATrHUTHBIX KoJIeOaHUH, ¢dokycHoe
paccTosiHue U OINTHUYECKas CWia JMH3bI;, MPU OMHMCAHUU MPABUIBHO
TpakToBaThb (U3NYECKUH CMBICT HCHOJB3YEMBIX BEIUYHMH, HX
0003HAYCHHUSI W EUHHIBI; YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYIO (PU3HUECKYIO BETMUMHY C IPYTUMHU BEITMUMHAMHU



11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnuceiBaTh N3y4YEHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
¢u3znuecKkue BETMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJTMHA
BOJHBl W 4YacTOTa CBETa, SHEPruss M HMIOyJIbCc (oToHA, Mepuon
rojypacnajaa, SHEprus CBSI3M AaTOMHBIX sA€p; IpU ONUCAHUU
MPAaBHIIBHO TPAKTOBATh (PM3MUYECKUN CMBICI HCIIOIb3yEeMbIX BEIHYUH,
ux 0003HAYCHMS W EIUHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BETUYMHY C JPYTUMU BEIMUYUHAMHU, BHIYUCIIATD

3Ha4YeHHUE (PU3NYECKON BETUUHHBI

AHanu3upoBaTh (U3MYECKHE TMPOLECChl M  SBICHUS, MHCIONb3YS
¢usznyeckue 3aKOHBI M NOpUHOUIOBL:  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIbHOTO M MapajuIeIbHOTO COEAMHEHUsI MPOBOJHUKOB,
3akoH Jlxoyns — JleHua, 3aKOH 3JEKTPOMArHUTHOM MHAYKUWH, 3aKOH
MPSMOJIMHENHOTO PACIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUsS CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
¢doroadexra, 3aKOH COXpaHEHUS DHHEPIHHM, 3aKOH COXPaHCHHS
MMIyJbCa, 3aKOH COXPAHEHMS JIIEKTPUUYECKOrO 3apsia, 3aKOH
COXpAaHEHUsI  MaccoBOro uucia, mnocrynatel  bopa, 3akoH
paaMOaKTUBHOTO pacmajaa; MNOph OSTOM pa3inyaTh CIOBECHYIO
(GOpMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKCHUE U YCIOBUS

(TpaHuIIBEI, 007IACTH) TPUMEHHUMOCTH

OHpe,Z[e.H}ITB HaIpaBJICHUC BCKTOpa HWHAYKIHMU MArHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIBI AMmiepa v cuibl JlopeHna

CTpOI/ITI: n  OIIMUCHIBATH I/I306pa)K€HI/I€, co3aaBacMo€  IMJIIOCKHM

3€pKajioM, TOHKOW JIMH301

BEIONHATE SKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NICCKHUX SBICHUN U
MIPOIIECCOB C UCMOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (QopMyIHpOBaTH TpoOJIeMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

00opynoBaHus, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBObI

OcymecTBIATh TpsIMbIE W KOCBEHHBIE W3MEpPEeHHs] (PU3UIECKIX
BEJIMYMH; MpPHU 3TOM BBIOMPATh ONTHUMAJbHBIA CHOCOO H3MEpeHUs M

HCIIOJIB30BaTh U3BECTHBIC METOAbI OLICHKH l'IOl"peH_IHOCTeI\/'I I/IBMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYHMH C HCIOJIb30BAHUEM
IpsMBIX ~M3MEPEHHUH; MPU OSTOM KOHCTPYHMpPOBaTb YCTaHOBKY,
(buKcupoBaTh pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NIECKUX
BEJIMYMH B BUJE TaOJIMIl U TPaQUKOB, J1e1aTh BEIBOJBI 110 Pe3yiIbTaTaM

Hucciaca0oBaHus

CoOmtomate mpaBmia 0Oe30macHOro TpyJda TpU  MPOBEICHUHU



11.13

11.14

11.15

11.16

11.17

11.18

11.19

UCCIIEIOBAaHUH B paMKax Y4eOHOro »HKCIepUMeHTa, YydeOHo-
MCCIIEIOBATENBCKOM M MPOEKTHOM JEATENBHOCTH C HCIIOJIb30BAaHHEM

M3MEPUTEIBHBIX YCTPOHUCTB U J1a00paTOPHOTO 000pYI0BAHUS

Pemate pacuéTHble 3aa4M ¢ SIBHO 3aaHHOM (DPU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BBIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnveckre BETMUMHBI U (HOPMYIIbI, HEOOXOIUMBIE Il €€ peIIeHHs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IOJYYEHHOTO 3HAUECHUS

(hbU3UIECKON BETMYUHBI

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHHUI C OMOpON Ha U3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘ICCKI/I€ SABJICHUA

Hcnonp3oBaTe MNpH  pelICHMM Y4EOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS,
MHTEpPIpPETAllMd M TPEJICTABICHUS Y4eOHOM W HAay4HO-TIOMYJISIPHOMN
uHGOpMalUY, TOJYYEHHON M3 Pa3INYHBIX MCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATH MOIy4aeMylo HH(OPMALIHIO

OOBSCHATh MPUHIUIBI ACHCTBHUSI MalIWH, MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3nuyarh YCIOBHS WX 0€30MacHOr0 HMCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

[TpuBOANTH TPHUMEpPHI BKJIAga POCCUHCKUX MU 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKH U TEXHOJIOTHit

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (PU3UKE B IMOBCETHEBHOMN
KU3HH 111 oOecrieueHrs 6€30macHOCTH pHU OOpaIieH!H ¢ MpuOopaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, MJIi COXPAHEHHs] 3I0pPOBbs H

COOJTFOICHHSI HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpene

PaGotath B Tpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYINIBl,  pPalMOHAIBHO  PACHPEACNATh
O0SI3aHHOCTM M IUIAHUPOBaTh JIEATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLEHMBATb BKJIAJ KaXKIOro0 M3 YYaCTHUKOB

IPYIIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIeMBI



IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTACC

Kon Koxa npoBepsiemoro
pasnena 3JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHW A

1.1
1
1.2
2
2.11
2.1.2
2.1
2.1.3

®uzuka — Hayka o npupoae. Hayunbie
METOBbI ITO3HAHMS OKpYXkKarolero Mupa. Posb
JKCIIEPUMEHTa M TEOpUU B  IIpolecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pU3HKe

MognenupoBanue (u3NYeCKUX SABICHUH U
npoueccoB. Hayunsie runores3sl. Ouzndeckue
3aKOHBl U Teopuu. ['paHuIBl TPUMEHUMOCTH
buznueckux 3aKOHOB. [TpuHnmn
coorBercTBUs. Pombp M Mecro (Qu3MKu B
dhopmMupoBaHUHT COBPEMEHHON  Hay4HOU
KapTUHBI MHUpa, B [IPaKTUYECKON

NEeITEIbHOCTH JTIOIEH

MEXAHHWKA

##HPar#KITHEMATHUKA

MexaHn4eckoe ABHKCHUE. OTHOCHUTEIBLHOCTh
MEXaHHUYCCKOT'O ABHIKCHUA. Cucrema otcuéra.

Tpaexropus

Ilepemenienue, CKOpOCTh (CpeAHssi CKOPOCTD,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUaTbHOW TOYKH, WX IMPOCKIUU HAa OCH
CUCTEMBI KOOpJUHAT. Crnoxenue

IIEPEMELICHUH U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPAMOJIMHEHHOE JIBIOKEHUE. I'padpuxu
3aBUCUMOCTH KOOPJUHAT, CKOPOCTH,
YCKOpEHUS, yTH u NIEpEMEIICHUS

MaTepHaanoﬁ TOYKHU OT BPCMCHUA



2.2

2.14

2.15

2.16

2.1.7

2.2.1

2.2.2

2.2.3

2.2.4

2.2.5

2.2.6

CBoOoaHoe majienue. Y cCKopeHue CBOOOTHOTO

HajcHus

KpuBonuneiinoe paBwxeHue. PaBHOMepHOe
JBUYKEHUE MaTepualbHOM  TOYKM  TIO
OKpPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHAs
CKOpOCTb. [Tepuon u 4acToTa.

[{eHTpOCTpEMHUTEIIBHOE YCKOPEHUE

Texuuueckue YCTPOMCTBA: CIIUJIOMETD,

ABMXKCHUC CHapAaa0B, LECIHBIE W PEMCHHBIC

nepegauu
IIpaxkTrueckue paboThl. N3mepenue
MTHOBEHHOU CKOpOCTH. Hccaenosanue

COOTHOILIEHUS MEXAY NYTSIMH, MPOHIEHHBIMU
TEJIOM 3@  IOCJIEIOBAaTCIIBHBIE  PaBHBIE
IIPOMEXYTKH BPEMEHM IIPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJbHOM CKOPOCTBHIO, PaBHOM
Hy0. M3ydeHue NBUKEHHUs IapUKa B BA3KOU
xuakoctu.  M3ydeHwe — nBWKEHUs — Tena,

OpOLIEHHOTO TOPU30HTAIBHO

#HPari# IMHAMUKA

[TpunImn OTHOCHUTEIBLHOCTHU I'annnes.
[lepBpiii 3akoH HproroHa. HHepunaibHbie

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [IpuHuun cynepno3uiuu

CHJI

Bropoii 3akoH HberoroHa mis MarepuanbHOU
TOYKM B HWHEPUMAIBHOM CHCTEME OTCUYETA
(UCO). Tperuihi 3akon HeloToHa mns

MaTepHaIbHBIX TOUEK
3aKOH BCEMHUPHOTO TATOTeHUs. Cuia TAKECTH.
[TepBas kocmuueckas ckopoctb. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs
CKOJBXEHUSI U  CHJIA TPEHUS  TOKOS.

Koaddumnuent tpenns. Cuna conmpoTUBICHHS



2.3

2.2.7

2.2.8

2.2.9

2.2.10

IIpH ABVXKCHUU TEJIa B dKUAKOCTH HUJIM I'a3C

HOCTyrIaTCJ'IBHOC M BpamaTCJIbHOC IBHUXCHUC

a0CoOOTHO TBEPJOTO Tena

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpalllCHHUS.
[Inevo cunbl. YcaoBUA paBHOBECUS TBEPIOIO
tena B UCO

TexHuyeckue  yCTpOMCTBA:  MOIIIUIIHUKY,

ABHUXKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[TpakTrueckue paboTel. 3yueHne ABUIKEHUS
Opycka 10 HAKJIOHHON IJIOCKOCTH O]
NEUCTBUEM HECKOJNLKUX cuil. HcciemoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX
B jAepopMupyeMOl NpPYyKMHE U PE3UMHOBOM
oOpasme, OT BEIWYUHBI HUX JAePOpMaIIHH.
HccenenoBanue yciioBul paBHOBECHS TBEPIOIO

TEJIa, UMCIOIICTO OCh BpalllCHUA

#H#Pari##3AKOHDBI COXPAHEHNA B MEXAHUKE

23.1

2.3.2

2.3.3
2.34

2.3.5

2.3.6

2.3.7

Nmnynbc maTepuanbHOW TOYKHA, CHUCTEMBI
MaTCpraJIbHBIX TOYCK. I/IMHyHBC CHJIbl "

HU3MCHCHUEC NMITYJIbCa TCJIa

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE NBUKEHUE
PaGora cuiibt
MOoIIHOCTD CHJIBI

Kunernueckas sHeprus MarepuaibHOM TOYKH.

TeopeMa 0 KHHETHUUYECKOU YHEPTUU

[TorenumaneHass oHeprusd. [loreHnmanpHas
SHEprus yIpyro nehopMUPOBAHHON
npyxuHbl. [loTeHmaneHass osHeprus Tena

BOJIM3U MTOBEPXHOCTH 3eMIIH

HOTCHHI/I&]’IBHBIC N HCINOTCHLMAJIBHBIC CHUIIHI.
CBs3b pa6OTI>I HCIIOTCHIMAJIBHBIX CHUII C
N3MCHECHUCM MEXaHUYeCKOM OHEPIrun

CHUCTCMBI TCII. 3aKoH COXpPAaHCHUA



3.1

2.3.8

2.3.9

2.3.10

MEXaHUYECKOU SHEPTUU

Ynpyrue u Heynpyrue CTOIKHOBEHUS
TexHuueckue yCTpOMCTBA: JIBUKEHUE DAaKeT,
BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydyeHue CBsI3U
CKOpPOCTEM Tel TMpH HEYNpPyroM yaape.
HccnenoBanne cBsi3u  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOi OHCPIruu T€jIa

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.11

3.1.2

3.1.3

3.14

3.15

3.1.6

3.1.7

3.18

3.1.9

OcHOBHBIE HOJIOKECHUS MOJICKYJISIPHO-
KUHETHUYECKON TEOPHHU. bpoyHoBckoe
nskenue. Juddysusa. Xapakrep IBUKEHUS U

B3aMMOJICHCTBUS YaCTHUIL] BEIIECTBA

Mogenu cTpoeHuss Ta30B, KUIKOCTEH U
TBEPABIX Tel W  OOBSCHEHHUE  CBOMCTB

BEIIECTBA HAa OCHOBE ITUX MOJENEH

Macca wMonekyn. KonudecTBo BemiecTsa.

[TocTostHHast ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€

u3Mepenue. [llkana remneparyp Llenscust

Mopgens  uMAeadpbHOrO  rasa. OcHoBHOE
ypaBHECHHE MOJICKYJISIPHO-KHHETHIECKOM

TCOpHUHU UACAIIBHOT'O Ira3a

AOcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETHYECKOW SHEPIMM TEIUIOBOIO JBMXKEHUS

yacTul raza. [llkana remneparyp KenbBuna
VYpaBuenne Knanelipona - Menaeneesa.
3akoH /lampToHa

l"azoBbIe 3akoHBI. M30mpoIIecChl B U€aTbHOM
ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM BEILECTBA:
M30TepMa, U30Xopa, n3odbapa

TexHnuueckue YCTpOMCTBA: TEPMOMETD,

6apomeTp



3.2

3.3

3.1.10

3.2.1

3.2.2

3.2.3

3.2.4

3.25

3.2.6

3.2.7

3.2.8

[IpakTrueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIacCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS

pa3pexEeHHOTro ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmoauHamuueckass cucrema. BHyTpeHH:A
JHEPrusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccoco0bl €€ U3MEHEHUS

KonnyectBo Temnotsl u pabora. BHyTpeHHs s

OHEPIUsa OAHOATOMHOI'O NACAJIBHOI'O ra3a

Buael Temonepenauu: TENJIOMPOBOJAHOCTD,
KOHBEKLIMs, U3NIydeHHE. TeroéMKOCTh Tena.
VnenpHas TEIIOEMKOCTHL BellecTBa. Pacyér

KOJIMYCCTBA TCIJIOTHI IIPU TEILJIOIIECpEaauC

[TepBsIii 3aK0H TepMoauHamMuku. [I[pumenenue
IIEPBOTO 3aKOHAa  TEPMOIAMHAMUKHU K
u3onpoueccam. ['paduueckas mHTEprnpeTarus

paboTsI raza

TenmoBble MamuHbl. [IpuHIMIBL OelWCTBUA
TEIUIOBBIX MamuH. [IpeoOpa3zoBanus SHEPrHU
B TemioBbiXx MammHaxXx. KoaddunueHt
none3noro  geictBus  (mamee —  KILJ)

teroBoil mamuubl. [{ukn Kapuo u ero KI1J{

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOpatumocTs mporieccoB B MOpuUpOE.
Tennossle JBUTATEIH. DKOJIOTHYECKHE
POOJIEMBI TETIIO3HEPTETUKH

Texuuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CrOpaHusl, OBITOBOM
XOJIOAWJIBHUK, KOHAULMOHED

[TpakTuyeckue paboTsl. I3MepeHue yaeabHOR

TEIUIOEMKOCTH

#HPari## Al PEIATHBIE COCTOSHMA BEHLIECBA. ®A30BbIE

ITEPEXO/IbI



4.1

3.3.1

3.3.2

3.3.3

3.34

3.35

3.3.6

3.3.7

411

4.1.2

413
41.4

4.1.5

4.1.6

4.1.7

[TapoobpazoBanue u KoHAeHcarus. Mcnapenue
)41 KHIICHHUC. Y,Z[G.HI:Ha}I TCIJ1I0Ta
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI

KHUIICHHUA OT JaBJICHUA

AOcComoTHAasT ¥ OTHOCHTEIbHAs BIAXKHOCTH

BOo3ayxa. HackileHHslil map

TBépnoe TEJo. Kpucrannnueckue u
amMophHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpHUCTAJIJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

[ImaBnenne wu Kpucraymuszauus. Y enbHas
terwioTa miasneHus. Cyoaumarus

VYpaBHEeHHE TEIJIOBOTO OajlaHca

TexHudeckue yCTpOMCTBA: TUIPOMETP H
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTMH
IIOJIyYE€HHUsI COBPEMEHHBIX MaTepUalioB, B TOM
YHUCJIe HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTMHU

[IpakTnueckue paboTHLI. Nsmepenne

BJIA’JKHOCTH BO3yXa

OJIEKTPOAMMHAMUKA
##HPar### O JIEKTPOCTATUKA

Onextpuzanys Ten. DNeKTpudeckui 3apsi. JBa

BUA SJICKTPUYCCKHUX 3aps110B

[IpoBOoaHUKH, IABIIEKTPUKUA Hu

MTOJTYITPOBOTHUKH
3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa
B3aunmoneiictBue 3apsanos. 3akod Kynona

DJIEKTPUYECKOE noJie. Hanpspok€aHocTh
3JIEKTPAUECKOTO OJIA. [TpuHIIMO
cyneprno3unuu.  JIMHMM ~ HaOpsHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA

Pabota cuim  3NEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTE TOTEHITNAIOB

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM



4.2

4.1.8

4.1.9

4.1.10

anekTpuyeckoM — mone.  Jlusnektpudeckas

MMPOHUIIACMOCTDb

ONEeKTPOEMKOCTD. Konpencarop.
DNeKTPOEMKOCTh  IUIOCKOTO — KOHJ/IEHCATOpA.

DHeprus 3aps>KEHHOT0 KOHJIEHCAaTopa

TexHudeckue  yCTpPOMCTBA:  JIEKTPOCKOIL,
AJEKTPOMETpP, BJIEKTPOCTATHYECKash 3alluTa,
3a3eMJICHHE BJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP

[IpakTnueckue paboTHL. N3mepenne

BHGKTpOéMKOCTI/I KOHACHCATOpa

HHHPar###ITIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

421

422

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

PA3JIMYHBIX CPEJAX

YC.HOBI/IH CyH_IeCTBOBaHI/I}I ITIOCTOSHHOTI'O
AJIEKTPUYECKOro Toka. Mcrounuku Toka. Cuna

ToKa. [10CTOsIHHBIN TOK
Hanpspokenne. 3akon Oma 1715 yyacTka Lenu

DNEKTPUUECKOE CONPOTUBJIEHHUE. Y IEIBHOE

COIMPOTUBJICHUEC BEIICCTBA

[TocnenoBarensHOE, napajuiesibHOE,

CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB

Pabora snexTpudeckoro Toka. 3akoH Jxoyms
— Jlenna

MOUTHOCTBH 3IEKTPHUECKOTO TOKA
anekTponaBrkymas cuna (ganee — J/C) u
BHYTpPEHHEE CONPOTUBIIEHUE MCTOYHUKA TOKA.
3akon OmMma I TONMHOHW  (3aMKHYTOM)

aneKkTpudeckon nenu. Koporkoe 3ambikaHne

DneKTpoHHas MIPOBOJAMMOCTH TBEPABIX
METaJUIOB.  3aBUCUMOCTh  CONPOTUBIICHUS
METaJJIOB oT TEMIIEPATypPHI.

CBepXxIpoBOIUMOCTh

OnekTpuueckuid TOK B Bakyyme. CBoiicTBa

SJICKTPOHHBIX ITYYKOB



[TonynpoBoaanku. CoOCTBEHHAS U IPUMECHAS
MPOBOJIUMOCTD TMOJYINPOBOJIHUKOB. CBOMCTBA

p-n nepexoaa. [lomynpoBoHUKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.

3JI€KTpO.HI/ITI/I‘IeCKa}I Jucconuanus.
DIIEKTPOJIN3
DJIEKTPUUYECKU I TOK B rasax.

CaMOCTOATEIBHBIA M HECAMOCTOSTEIbHBIN
pazpsa. PaznuuHble TUNBI CaMOCTOSITEIBHOTO

paspsaa. Monnus. [1nasma

Texuuueckue YCTpOMCTBA: aMIIepmeTp,
BOJITMETP,  PEOCTAaT, MCTOYHHKM  TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHl,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTUBIICHUS, BAKYYMHBIU JUof,
TEPMHUCTOPBI U (oTope3nucTopsl,

HOJIYHpOBOI[HI/IKOBBII\/'I Auoa, ralbBaHUKa

[TpakTrueckue paboTHI. Nzyuenune
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC HCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtusieHus. HaOmronenue

AIIEKTPOIIH3a

IIpoBepsiemble 371€eMeHTHI COAEPKAHNS

OJIEKTPOAMMHAMUKA

##HPart#M AT HUTHOE I10JIE. DJIEKTPOMATI'HUTHAA MHYKINA

4.2.10
4.2.11
4.2.12
4.2.13
4.2.14
11 KJIACC
Kon Koanposepsiemoro
pasjiena 3JIeMeHTa
4
43.1
4.3
43.2

IlocTtossHHBIE Mar"HuThel. B3anmmoneiicTsue

IIOCTOSHHBIX MarHuToB

MaruutHOoe mone. BekTop MarHuTHOU
uHAYKIMU.  [IpuHIMO ~ Cynmepro3uiuu.
Jlunnu wmarautHOM wuHAykuuu. KapTtuna

JIMHUM  MarHATHOM  MHAYKUHUM  TIOJISI



4.3.3

43.4

435

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4311

4.3.12

4.3.13

4.3.14

4.3.15

IIOCTOSHHBIX MarHuToB

MarsuTHoe T0JIe TIPOBOJAHUKA C TOKOM.
Kaptuna nuHuil noas AJUHHOTO NPSMOTO
MMPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOTO
HpOBOI[HI/IKa, KaTyI_HKI/I C TOKOM. OHBIT
Opcrena. BzaumoecTBre TPOBOAHUKOB C

TOKOM
Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE

Cuna JlopeHua, e€ MOyJb U HAalIpaBJICHUE.
JIBrb>keHue  3apsDKEHHOM — 4acTHIbl B
OJTHOPOJHOM MarHuTHOM Tone. PabGota

cunbl JlopeHua
SIBrieHME NEKTPOMArHUTHON UHIYKIIUHI
[ToTrok BeKTOpa MAarHUTHOM MHIYKLIUU

O/1C nnaykuuu. 3aKoH 3J1EKTPOMarHUTHON
nnaykiuu dapanes

BuxpeBoe nanextpuueckoe mone. IJIC
WHIYKIMA B TPOBOJHHUKE, JABUKYIIEMCS
MOCTYNAaTeNbHO B OJJHOPOIHOM MarHUTHOM

mnoJjie
[IpaBuno Jlenna

NHnyKTUBHOCTB. SIBIEHHME CAMOMHAYKIUH.

OJ1C caMOMHIYKIIMU

3Hepr1/1;1 MAraiuTHOIO IIOJIsI KaTyllKu C

TOKOM
DNEKTPOMAarHUTHOE T0JIe

TexHuueckue  yCTPOWCTBA:  MOCTOSTHHBIE
MarHurThl, QJICKTPOMArHUTEI,
AIIEKTPOJBUTaTENb, YCKOPUTEH

9JICMCHTApPHBIX YaCTULl, UHAYKIITMOHHAA I1CYb

IIpakTrueckue paboThI. N3yuenne
MAarHUTHOTO TIOJISl KATyIIKH C TOKOM.
UccnenoBanue aeliCTBUS ITOCTOSHHOI'O

MarHurTa Ha paMKy ¢ TokoMm. MccnenoBanue



5.1

SIBJICHUSA BHCKTpOMaFHHTHOﬁ HHAYKIOUH

KOJIEBAHMA 1 BOJIHBI

##HPar#MEX AHUYECKHUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

5.1.3

5.1.4

5.15

5.1.6

9.1.7

5.1.8

5.1.9

KonebarensHass cucrema. CBoOOmHBIE
Konebanusa. l'apMoHHUecKHe KoJeOaHUs.
[lepmon, wacrora, amrumTyna u ¢asza

KosieOaHui

[IpyxuHHBI MasTHUK. MaTeMaTu4ecKuut
MasiTHUK

VYpaBHEHHE TapMOHHYECKUX KOJIeOaHUM.

Kunemarnueckoe n JUHaAMHWYECCKOC

OIMCaHKE KOJIeOATEILHOIO JABUXKCHUA

[Ipespamenue JHEpruu npu
FApMOHUYECKUX  KOJEeOaHMSIX. Cas13p
aMILIATY/(bI KoseOaHmi HUCXOIHON

BEJIMYUHBI C aMIUTUTyJaMHU KoJieOaHUM e

CKOPOCTH U YCKOPEHUs

Konebarenbubiii  koHTYp.  CBOOOMIHBIC
AIIEKTPOMArHUTHBIE KoneOaHus B
UACaTbHOM  KOJIEOATEIbHOM  KOHTYpE.
AHanorus MeXIy MEXaHHYECKUMH U
AJIEKTPOMarHUTHBIMH KOJICOaHUSMU.

®opmyna ToMcoHa

3aKOH COXpaHEHHUS PHEPIHMH B HJICATHHOM

KoJ1e0aTeIbHOM KOHTYpE

BI)IHY)KI[CHHBIC MeXaHHYeCKHe KojeOaHus.

Pesonanc. Pesonancnas KpHuBasl.
BeinyxaeHHbIe JJIEKTPOMarHUTHbBIE
KoJIeOaHus.

Ilepemennbii  TOkK.  CHHYycCOMIAJIBbHBIN
MEPEMEHHBIN TOK.

MontHocTh MEPEMEHHOTO TOKA.
AMIIIUTYHOE U JAEUCTBYIOLIEE 3HAUYECHUE

CHJIBI TOKA W HaIIPAXKCHUSA



5.2

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IpousBoacTBo, nepegava
U TMOTpeOJeHNUEe 3JIEKTPHUUECKON SHEPrum.
DKOJIOTHYECKHE PUCKU MPU MPOU3BOICTBE
JIEKTPUYECKON DHEPIUH. Kynstypa
UCIOJIb30BAHUS ANEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

Texuuueckue ycrpoiicTBa: celicmorpad,
JNEKTPUYECKUI 3BOHOK, JMHUHU

QJICKTponepcaavd

[Ipaktuyeckne pabotel. HccnemoBanue
3aBUCUMOCTH NEpUOJIa MaJbIX KojeOaHHH
Ipy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI
rpysa. MccnenoBanue nepeMEHHOTO TOKA B
LENH U3 IOCIEAOBATEIIBHO COCIUHEHHBIX

KOHJICHCATOPa, KaTYIIKH U PE3UCTOpa

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

5.2.2

5.2.3

5.2.4

5.25

5.2.6

MexaHnudeckue BOJIHBI, yCl1oBus
pacnpoctpanenusi.  Ilepuon.  CkopocThb
pacmpocTpaHeHUss W JJIMHA  BOJIHEL

[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI

###Par### Vnrepbepennus u audpakims

MCXaHHNYCCKHX BOJIH

3Byk. CKOpOCTh 3ByKa. [’ pOMKOCTB 3BYKa.

BricoTa Tona. TemOp 3Byka

DJIEKTPOMarHuTHbBIE ~ BOJIHBL. Y CJIOBUSA
I/ISHy‘IeHI/I}I SHGKTpOMaI‘HI/ITHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B DJICKTPOMAarHUTHOU BOJIHE B BaKyyMe

CBolicTBa  2JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHUEe, MPEIOMIICHUE, MOJPU3AIHNS,
mudpakuus, wuHTepdepenuus. CropocTb
AIIEKTPOMArHUTHBIX BOJIH

IIxana SJICKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3IEeKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY



5.3

5.2.7

5.2.8

5.3.1

5.3.2

5.3.3

5.34

5.35

5.3.6

5.3.7

5.3.8

[IpuHIMTIBI PaAMOCBA3M W TEIECBUACHUS.
Panuonoxanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH CpelIbl

TexHHYeCKHe YCTPOMCTBA: MY3bIKAJIbHBIC
UHCTPYMEHTBI, yIBTpa3ByKOBas
TUAarHOCTHKa B TEXHUKE M MEIHIIMHE,
panap, paguonpUEMHUK, TEJIEBU30D,

anTeHHa, Tenedon, CBU-meup

#HHHPari#HOIITHUKA

[IpsiMmonuHeiHOE paclpOCTpAaHEHUE CBETA
B OJIHOPOJIHOM cpene. Jlyu ceeTa
Otpaxenue cBera. 3aKOHBI OTPaXKECHUS
ceera. [loctpoeHne n300pakeHH B TUIOCKOM
3epKase

[Ipenomnenne cBera. 3akOHBI MPETOMIICHHUS

CBETA. AOGCOIOTHBIH MoKa3aTellb
MPeIOMIICHUS
[TormHoe BHYTPEHHEE OTpaKEHHUE.

IIpenenbHblli yros IMOJHOTO BHYTPEHHETO

OTpaKEHHUS

Hucnepcusi cBera. CHoXHBIA  COCTaB

oenoro ceera. L[Ber

Cobwuparonue ¥ pacceuBarOIINe JIMH3HI.
Tonkass nuH3a. DOKyCHOE paCCTOSIHUE U
OIITUYECKas cujia TOHKOU JIMH3HbI.
[TocTpoenne n300pakeHUit B COOMPAIOITUX
U pacceuBalIMX JauH3ax. Dopmyia
TOHKOHM JHH3BLI. YBEIHWYCHHUE, aBacMOE

JIMH30U

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKOM

OIITHUKH

WNurtepdepentiuss cBera.  KorepeHTHbIE
HCTOYHHUKH. Vcenosus HAOIIOICHUS
MaKCUMYyMOB H MHUHHUMYMOB B

UHTEpPPEPEHIIMOHHON KapTUHE OT JBYX



5.3.9

5.3.10

5.3.11

5.3.12

CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakuus  ceera.  JludpakuuoHHas

pemérka. YciaoBue HaAOMIOACHHS TIABHBIX

MaKCUMYMOB npu naJIcHuU
MOHOXPOMAaTHYECKOTO cBeTa Ha
T (PAKIMOHHYIO PEIIETKY

[Tonspuzanus cBera

TexHUUecKre YCTpPOMCTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKIMOHHBIM amnmapar,

MHUKPOCKOTI, TEJECKOTI, BOJIOKOHHAsI
OITHKA, I paKIuOHHAS pemeérka,
MOJIIPOU T

[IpakTnueckue paboTHI. N3mepenne

nokasarensi npenomsieHus. MccrnemoBanue
CBOWMCTB  HM300pakeHM B  JIMH3aX.

Hab6mronenue qucnepcuu ceeta

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

['panuubl TPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatsl TEOpHUU
OTHOCHUTEJIBHOCTH: WHBApUAHTHOCTH
MOAYJsl CKOPOCTHM CBETa B BaKyyMe,
MPUHIIMI OTHOCUTEILHOCTHA DUHIITEHHA
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
3amensieHMe BpPEMEHM U COKpallleHHE
JUTAHBI

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
CBsi3p Macchl C JHEpPrUed M HMIYJIbCOM

CBOOOJTHOM YaCTHIIBL. DHEPrus IOKOS

CBOOOIHON YaCTULIBI

KBAHTOBAA ®U3MKA

#i#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

6.1
6
6.2
6.3
6.4
-
7.1

7.1.1

®otonbl. Popmyina Ilnanka cBsA3u sHEPrUn
dboToHA C €ro 4YacToTOl. ODHEprus u

uMIynbe GOTOHA



7.2

7.3

7.1.2

7.1.3

7.14
7.1.5

7.16

7.2.1

71.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

OtkpeiTHE U uccaeaoBanue Ghortodddekra.

Omeitet - A CroneroBa.  3aKkoHbI
dhoTorddekra
VYpaBHeHue OUHIITEHA TUIA
dotorddekra. «Kpacnas rpaHMIIa»
dhoTorddekra

JaBnenue cBera. OnbiTel [1.H. JIeObenena
XUMHYECKOe IeHCTBUE CBETA

TexHudeckne ycTpoucTBa: (POTORIEMEHT,
dboTonaTuuK, COJIHCYHAs Oarapes,

CBETOIHO/I

CTPOEHUME ATOMA

Monens aroma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHuo CTPOCHUS

aToMa. HnaHeTapHa;I MOACIb aTOMa

ITocTymartsl bopa. N3ny4yenune u
norjoueHue (HOTOHOB TMpH  TEpexoje
aTOMa C OJHOIO YpPOBHS DSHEPIUHM Ha
npyroi. Buasl ciektpoB. CEKTp ypoBHEU

SHEPTUH aTOMa BOAOpOaa

BosiHOoBBIE CBOMicTBa 4actul. BoisHbl 1€
Bporiins. KopnyckynsipHo-BOJIHOBO#
nyanu3M. Jludpakius 2IEKTpOHOB Ha
KpHcCTauiax

CHOHTaHHOE W BBIHYXJAEHHOE HU3JIy4EHHE.
YCeTpoiicTBO U IPUHITUTT PAOOTHI Jlazepa
TexHHUeCcKHE YCTPONCTBA: CIEKTPaIbHbIN
aHaJIn3 (CIEKTPOCKOI), JIa3ep, KBAaHTOBBII
KOMITBIOTED

[Ipaktnueckue  pabotel.  HabGmronenue

JIMHEWYaTOro CIeKTpa

ATOMHOE APO

Metoapl HAaOMIONEHUS] W PETUCTPAINH

SJIEMECHTAPHBIX YaCTHUI]



7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

OTKpbITHE  PAAMOAKTUBHOCTU.  OMBITHI
Pesepdopna mo ompeneneHHio cocTaBa
paauoakTUBHOrO  m3nydyeHus. (CBolcTBa
anbda-, 6eTa-, ramMmma-u3iydeHus. BrimsHue

PaauOaKTUBHOCTH HaA JKHWBBIC OPraHU3MBbI

OTkppITHE  TOPOTOHA U HEWUTpPOHA.
Hyknonnas monens sigpa IeiizenOepra —
NBanenko. 3apsan sapa. MaccoBoe 4YHCIIO

sapa. M3oTonsl

Anbda-pacna. ONEeKTPOHHBIN u
MTO3UTPOHHBIN OeTa-pacmna. IMamma-
U3Ty4YeHHUE. 3aKOH  paJMOAKTHBHOTO
pacraga

DOHeprus CBA3M  HYKJIOHOB B  sIpe.

Snepubie cunbl. Jledekt Maccsl sipa

Snepubie peakuuu. Jlenenue u cUHTE3
saep

SAnepHsiit peakrop. TepmosinepHbIit
cunate3. [IpoGieMbl W  TEPCHEKTHUBBI
SIIEPHOM  DHEPreTUKU.  DKOJOTMYECKHE

aCTeKThI AEPHOM SHEPTeTUKH

DneMeHTapHble  4YacTulbl.  OTKpbITHE
MMO3UTpPOHA. (DYHI[aMGHTaHBHBIe

B3aUMOJCUCTBU

TexHHYeckne  yCTpOWCTBA:  JO3UMETD,
Kkamepa BuibcoHa, sAnepHBIM peakTop,
aToMHas 6omb6a

[Ipaktnueckue pabotel. lccnemoBanme
TPEKOB YacTHII (o TOTOBBIM

dhoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mgnoro Heba. Co3Be3mus, sSpKue

3BE3/IBI, IJTAHETHI, UX BUAMMOE IBIIKEHUE

Conueunass cucreMa. IlmaHeTel 3eMHOI



8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

T'PYIIIIbI. IInaHETBI-TUTaHTHI n ux
CIIYTHUKH, KAPJIMUKOBBLIC IIJIAHCTHI. Maijsle

Tena CoTHEYHOH CUCTEMEI

Comnne, ¢otochepa wu  armocdepa.

ConHeuyHast akTUBHOCTb
Nctounuk sHeprun ConHua u 3B€371

3BE3AbI, HMX OCHOBHBIC XapaKTEPUCTHUKH:
Macca, CBETUMOCTb, paauyc, TeMIieparypa,
ux B3aUMOCBSI3b. Juarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETHUMOCTBY.
3BE34pI TIIABHOM  MOCICAOBATCIHHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBLY IS

3BE3]1 IMIaBHOI MOCJIEN0BATEILHOCTH

#H##Par###BayTpennee  cTpoeHHME  3BE3I.
COBpeMeHHBIe npeaACTaBJICHUA 0
MPOUCXOXKICHNN U HBomoin ConHIa |

3BE3. DTanbl )KU3HU 3BE3]I

Mneunsiii  Ilyre — Hama ['anakrtuka.
CnupanbHas CTPYKTypa lanaktuku,
pacupeneneHue 3BE31, rasa W IbLIN.
Ilonoxxeune wu nBmwxkenue CoiHna B
lanaktuxe. Ilmockass wu  cdepuueckas

HOJICUCTEMEBI | allTaKTUKH

Tunel ramakTuk. PaguoranakTwkpn U

KBasapbl. YEpHBIE ABIPHI B sAPAX TATAKTUK

Bcenennas.  Pacmupenue  BceeneHHoM.
3akon XaO6ma. Pa30Oeranue rajgakTHK.
Bospact u pamuyc BcenenHo#, Teopus
Bonbmioro B3peiBa. Moaenbs «ropsuen
Bcenennoiny. PennkroBoe usinydeHue

MacmrabHast ~ cTpykTypa  Bcenennoii.
Meraranaktuka. Hepeménubie mpoOaemMbl

aCTPOHOMUU



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka. 10 knacc. Mskuiues I'.4., byxosues b.b., Corckuit H.H.; nox
penaxiueit [lapdentreBoit H.A. Aknroneproe o6mecTBo «M3marenscTBo
«IIpocsemenue»

» Guzuka. 11 knacc. Msikumies I'.4., byxosues b.b., Yapyrun B.M.; nox
penakiueit [TapdpentreBoit H.A. AxuimonepHoe o61iectBo «3narenbcTBo

((HpOCBGHlGHI/IG»

METOAUYECKUE MATEPHUAJIBI J1JI51 YYUTEJISA
[TpumepHas mporpamma cpeaHero (IoJIHOT0) 001Iero oopazoBaHus Ha 6a30BOM

ypOBHE N0 (U3HKE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

Kypc ¢pusuku 10 xiacca http://vschool.km.ru/education.asp?subj=4

Kypc ¢usuku 11 xmacca http://vschool. km.ru/education.asp?subj=19
DneKkTpoHHAas! KOJUIEKIUS U(POBBIX 00pa30BaATENbHBIX PECYPCOB
http://files.school-collection.edu.ru/

Marepuan u3 Bukunenauu — cBOOOHOM SHITUKIIONE NN
http://ru.wikipedia.org/wiki/

DNEeKTPOHHBIE BEPCUU HAYYHO-TIOMYJISIPHBIX ’KYPHAJIOB, HAYYHO-IIOMYJISIPHBIE



cTaThu, Onorpaduueckue
CTaThH, DJIEKTPOHHBIC BEPCUH PeIKUX KHHUT http://www.n-t.org/

[TopTtpeTsl u kpaTkue ouorpaduu yuéusix http://ru.wikipedia.org/wiki/
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