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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3zoBaTesIbHOM mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus ydyeOoHoro npeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoi denepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBareNbHbIE MTPOTPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEAM3alUUd MEXKIIPEAMETHBIX
CBs3el (DM3BHKM C €CTECTBEHHO-HAYYHBIMHU YYEOHBIMH IpeaAMeTamMu. B Hel
ONPENEISAIOTCS OCHOBHBIE 1I€JIM M3y4YeHUsl (DU3UMKHU HAa YPOBHE CPEAHEro oOIIero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTAThl OCBOEHHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeJMEeTHbIC, TPeIMETHbIE (Ha 0a30BOM YpOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUSs;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaM o0ydeHusl.

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomem Mupe. [lIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHUM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusnueckoir reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCQ, IOJIYYEHHs] HOBBIX MaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHUNW MPUMEHATH
HAy4YHbIA METOJI MO3HAHUS MPU BHINOJIHEHUN UMHU YYE€OHBIX UCCIEA0BaHUM.

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



Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3enoB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, 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 MTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTUYECKHUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs NOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COIepXKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXKICHUS
po0sIeM palMoOHAIBLHOTO IPUPOIONOIH30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu (POopMHUPOBAHUE NPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSAX O MPUPOJE, TIpaHUIIAX
OPUMEHUMOCTH TEOpUHM, ISl OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENBPHOCTHBIN TOIX0 B Kypce (U3UKU Pean3yeTcs MPEeKIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCH.
Jnst  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YYEHUYECKUX
IpaKTHUECKUX PalboT. BoljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUIi KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMpPOBAaHUA U
ocHalieHuss kabuHera ¢usuku. [lpu d>ToM obOecreuynBaeTCs  OBJAJCHUE
00yJaronmMucs yMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEVIOKEHHBIX 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 W3 OJHOTO paszzesia Kypca, TaK U MHTETpUPYs 3HAHUS U3
pa3HbIX pasnesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIHM IJI CHTyallMd MPaKTHKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CleUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3KMKN Ha YpOBHE CpeHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
IpeIMETHOr0 KaOuHeTa (M3MKU WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOe OOOpYAOBaHUE ISl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
00opymoBaHueE.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil aiis
UCCIICIOBAaHMUSI ~ U3YyYaeMbIX SIBICHMA M  TIPOLECCOB, OSMIHUPUYECKHX U
(dyHIaMEHTAIbHBIX 3aKOHOB, KX TEXHUYECKUX MMPUMECHECHHIA.

JlabopatopHoe o00OOpymOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
Ja00paTOpHOTO O00OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHid.

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

e (opMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX 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 U 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 ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHOOpPETeHHE  CHUCTeMbl  3HaHUW 00  oO0mmXx  Qu3MYecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, DJIEKTPOJWHAMHUKY, KBAaHTOBYIO (U3HKY W
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOGHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
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 PAa3BUTHs YMEHUM MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPUYECKOU J1€ATEIbHOCTH.

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 1o (U3MKE MepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb Je€JaeT 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 METOAbI NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLiECCE ITO3HAHUS IPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBUS.

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 NMepeMENICHUN U CII0OKEHUE CKOPOCTE.

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

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  nBukeHue. J[BUKEHHE  MATEpUAIIBHOM  TOYKHA  IIO
OKPY>KHOCTH C MOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEMHAS
ckopocTb. [lepuon u yactora oOpamienus. LieHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHBIE U PEMEHHBIC 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.

HaGnionenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



W3mepenue yckopeHusi CBOOOTHOTO MaJACHHUS.

Hanpasnenue ckopocTy Ipy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanne COOTHOLICHHST MEXAY NYTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU 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 Tsoxectu. Ilepas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cuia TpeHHs CKOJbKEHUs U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU JIBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarenpHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

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 TPEHHSI IOKOSI, KAUEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yuyenue aBuxkeHus: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpanenus 6 MexanHuke

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETHYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPrus yIpyro
nedopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHas  SHeprusi Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmuanpapie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPrHMu CUCTEMBI Tel.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Llemoncmpayuu

3aKOH COXPAHEHUsI UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenune abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW 3HEPruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. uddysus. 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  upeambHoro raza. (OCHOBHOE  YpaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HACANbHOro raza. AOCOJIOTHas Temreparypa Kak mepa
CpeaHel KHUHETHUYECKON SHEpPruy TEIUIOBOTO JBWXKeHUsA dacTull rasza. Illkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OnbeiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OnbITHI, JTIOKA3bIBAIOIIINE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, nurocTpupyronas mpupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATyPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoanHaMuueckass cucremMa. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandecTBo TemioTel U padota. BHyTpeHHss
HEPrus  OAHOATOMHOIO  HWACAIBHOrO  rasza. Buuabl  Temuonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKI[US, U3JIy4eHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KosnuecTBo TEIIOTH NpH TEIIONepeaye.

[Tonsitue 00 amuabatHoM mpouecce. I[lepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMHMKHM K u3ompoieccam. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

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

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOUW XOJIOAWIHHUK, KOHIUITUOHED.

Llemoncmpayuu

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

W3meHeHne BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tena Ipy TeIuionepeaye.

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

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIA.

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. HacellleHHBIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmmueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayu3aius. Y AelbHas TerioTa miaBieHus. CyOammanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHNUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MIABJIEHUS 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. ToueuHbIN 31€KTPUYECKUI 3apsil.
Qnektpuueckoe 1mone. Hampsok€HHOCTh  anexkTpudeckoro mnosis.  [IpuHuun



CYNEPIO3UIUN AIEKTPUUECKUX NoJIel. JIMHUM HanpsyKEHHOCTU AJIEKTPUYECKOTO
HOJISL.

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

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

TexHuyeckue yCTpoHMCTBa M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKas 3allUTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMDIEKTPUKY B 3IEKTPOCTATUYECKOM ITOJIE.

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

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

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

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

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

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIash Cuila M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3axoH Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

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

DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CoOcTBeHHAass M MpUMECHass  IPOBOJUMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

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



OnekTpuyeckuii ToK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DIJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0/,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

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

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cwibl. KOpOoTKoe 3ambIKaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

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 gusuku 0a3oBoro yposHsa B 10 kiacce ocCyIIecTBIsETCS C
Y4ETOM COZAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, 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 TEIIONEPEAAUH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBIICHUS B )KUBOM IIPUPOJE.

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



ra3oB, 3JIECKTPUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOJUTHYECKAS IUCCOLMALINS,
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, maponasi TypOuHa, OBITOBOM XOJIOAMIBHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHuThl.  B3aumopeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHONM uWHAyKIMH. [lIpuHimn cynepnosunnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMU. KapTuHa NUMHHUI MarHUTHOU
WHIYKIWH TOJII MOCTOSHHBIX MArHUTOB.

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

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

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

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIKYIAs CUla HWHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykiuu @apajes.

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

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIEHME CAaMOMHIYKLIMH. OJEKTPOJABMXKYILIAs CHUia
CaMOWHIYKIIUH.

DHEpPrust MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndecknue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, UHIYKIIMOHHAS T1EYb.



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, yactora, amrmTyna U (asa kosieOaHUMA.
[IpyXHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuil. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYSCKUMH U
AIIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
HHEPrUU B UJI€ATBHOM K0JIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIC 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 MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

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

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENbHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEMaTUYECKU MASITHUK).



Hab6mronenue 3aryxaronux Kojie0aHu.

HccnenoBanue cBOWCTB BIHYXICHHBIX KOJIeOaHUH.

Habmonenue pezoHaunca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

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

Pe3onanc mnpu 1oCnenoBaTENbHOM COEOWHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOJeOaHUIl rpy3a HAa HUTH OT
JUIMHBI HUTU U MacChI I'py3a.

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
pacrpocTpaHeHuss M JUIMHa BOJIHBL. [lomepeuHble W TIPOJOJIBHBIE  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 anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XX€HHUE, MPEIOMIICHUE, TOASpU3alus, AUPpaKiys,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IprHIMIBI paguoCBs3U U TeneBuaAcHusA. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, panap,
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 H
4acTOTOMN KOJeOaHU.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHWTHBIX — BOJIH: OTpaXkeHue,
peroMIICHUE, MOJSIpU3alus, AUPPaKIus, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpoCTpaHEHUE CBETAa B
OIHOPOHOM 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 MOJHOTO
BHYTPEHHETO OTPAKECHHSI.

Hucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. LBer.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHME W OMNTHYECKas cuja TOHKOW JuH3BL. [locTpoeHne u3o0pakeHUi B
coOMpaloIMX U pacceuBaOIIMX JiMH3aX. DopMysia TOHKOHN JIMH3BL. Y BEIMYEHUE,
JaBAEMO€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. Wutepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUS 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 MNPUMEHEHUE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

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

[TontHOE BHYyTpEeHHEE OTpakeHHe. Mosellb CBETOBOA.

HccnenoBanne cBOMCTB M300paXE€HUM B JIMH3AX.

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



M3mepenne nokasaress NpeJoMIIEHUs CTEKIIA.
HccnenoBanne cBOMCTB M300paKE€HUM B JIMH3aX.
Habmronenue aucnepcuu cBeTa.

Pa3znen 6. OcHOBBI crielIUAJIBHON 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 U UMILYJIbC PEIATUBUCTCKON 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.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapes, CBETOIUO.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekra.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[InanerapHas mopens aroma. Iloctynmatel bopa. M3nydenune u mnoryomeHue
(GOTOHOB MpU MEpexojie aToMa C OAHOrO YPOBHS JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIrUU aTOMA BOJIOPOJA.

BousiHoBBIE cBoOlicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckyisipHO-BOITHOBOM
Jyalu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

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



Llemoncmpayuu

Mopenb onsita Pesepdopra.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHyaThIX CIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCINEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOoeHUs Anpa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
panuoakTuBHOTrO wu3nydeHus. CBoiictBa anbga-, Oera-, ramMma-u3Iy4CHHS.
Brnusinve paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

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

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

Snepnpie peakuuu. /leneHne u CUHTES SAED.

Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTeTUKU. DKOJOTUYECKUE ACTIEKTHI SIAEPHON SHEPTrEeTUKHU.

OnemeHTapHble YaCTULbI. OTKPBITUE O3UTPOHA.

Meroabl HaOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIe B3auMOIeHcTBUS. ENUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siiepHblil peakTop, aToMHasi 6omMo0a.

Llemoncmpayuu

CuY€TUrK MOHU3HUPYIOIINUX YACTULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (GoTorpadusim).

Paznen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUUKHU

DTarnbl pa3BUTUSA aCTpOHOMUU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
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» [UJI1 3BE3]l TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



3B€311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIECHUH U 3BoJtonMU 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 AIpaAX
TJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3MydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxkue nabnrooenus

HaOmronenusi HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usa CEBEpPHOro MOJyIIapUs U IPKUE 3BE3BI.

HaGmronenus B Teneckon JIlynsl, mianet, Mieunoro Ilytu.

O0o0marnee NOBTOpeHUe

Ponp ¢usmku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M dTUYECKOHN cepax MesITeTHbHOCTH YeJIOBEKA, POJIb U MECTO (DHU3UKU
U aCTPOHOMHUHU B COBPEMEHHOI HAay4YHOW KapTHHE MUPA, poib (PU3NUECKOIN Teopuu
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKONM KapTUHE MHpaA, MECTO
bu3nYecKoi KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

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

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

Mamemamuxa: peUIEHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
onpe/ereHre MIONIaan 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, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PpEIIETKH, CHEKTpaIbHbIN
aHamms.



l'eoepagpusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
dhoToChEMKA 36eMHOM TTOBEPXHOCTH, MPECKAa3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWUHUAKM DJIEKTPONEpEAAdy, TEHEPATOP MNEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHASA I1€Yb, pajaap, PaguoNpUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
coJiHe4Has OaTapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpETHETO OOIIero
obOpasoBanus (0a30BbIN YPOBEHB) OJDKHO OOECIEYUTH OCTHXKCHHUE CIIETYFOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO mpeaMeTa «Du3nKay JOHKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYalOIMMXCA PYKOBOICTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEHW TMO3HMIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOIrO O0OIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITa U OMBITA JEATEILHOCTH B IMPOIECCE peaM3allui OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENBHON ESITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKHX T'yMaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)kKAaHCKOTrO
o0111ecTBa, y4acTBOBAaTh B CAMOYIPaBJIe€HUU B 00pa30BaTEIbHON OpraHU3alnu;

YMEHHE B3aUMO/ICICTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C
X QYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTD POCCUICKOI IPaKIaHCKOMN UJIEHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHUE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U 1IEHHOCTH, B TOM YHUCJIE€ B
JEATEIIbHOCTH YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gpusnueckon Hayke;

5) Tpy10BOT0 BOCIIMTAHMSI:



UHTEPEC K pasNu4HbIM cepaM NpodhecCHOHANbHON NesATENbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymen mpodeccuu 1 pearTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JIacTH
(pU3KMKYN Ha IPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYPBl, OCO3HaHHE TJ100aIbHOrO
XapakTepa 3KOJOTMYECKUX MTPOo0IIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHMA LEJIeW YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacIIMpEeHHUE OMbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBJIEHHOCTH Ha
OCHOBE UMEIOLINXCS 3HAaHUU 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTbh MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

OCO3HAaHUE LIEHHOCTU HAYYHOU JESTENbHOCTH, TOTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKH  OCYLIECTBIATh MNPOEKTHYID M HCCIEI0BATENbCKYIO
NEATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeicTByA:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMATPUBAEMBIX
(bU3NYECKUX SBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalv3a UMEIOIIUXCS
MaTepHUaJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUMN JEATEIBHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUSI;
pa3BUBATh KPEATUBHOE MBINIICHUE TIPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBarTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEW, KIKOUYEBBIMU ITOHATHUSMH U METOIAAMHU
(bu3nYeCcKo HAyKH;



BJIaJICTh HABBIKAMH yU4eOHO-HUCCIICIOBATEIIHCKOW U MPOCKTHOW JEITeILHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMCKY
METOJIOB pemieHHs 3aaad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQIETh BUJAMH JICATCILHOCTH 10 TOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETAINA, MPEOOPA30BAHUIO W TPUMCHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYaIIUsX, B TOM YHCJIC ITPH CO3/IaHUH YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJSITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHUs, HAaXOAUTh apTyMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MApaMETPhI K KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE pEHmICHUS 3a7add  pe3yJbTaThl,
KPUTHUYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 00pPa30BATEIHHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIECHUBAThH MPUOOPETEHHBIHN OIIBIT,

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KU3HECATCIILHOCTH,

yYMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI M PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33J1a4H, JIOIYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJyYeHUs WHPOPMAIUU (PU3NIECKOTO CONCPIKaHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W HMHTEPIPETANi0 MHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBJICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONb30BaTh  CpPeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OpraHU3allMOHHBIX
3alad  C CcoOMofeHNEM TpeOOBaHWN HPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€301TaCHOCTH;

CO3/MaBaTh TEKCThl (DPU3MYECKOTO COJEp)KaHUs B PpasIUYHBIX (opmarax c
y4€TOM HazHAYCHHSI MHPOPMAITUHU U [IEJICBOW ayTUTOPHH, BRIOUPAst ONTUMAIBHYIO
(dbopMy MpeACcTaBICHUS ¥ BU3yaTU3alliu.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YyUeOHbIe TeiiCTBUS:
OCYIIECTBIIATH 00IIeHNEe HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MDJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHS C HMCIIOJb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboTHI;

BBIOHMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOr0 WICHA KOJIJIEKTUBA,;

MIPUHUMATh LEJIM COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JECUCTBUU,
pacnpeniensaTh poJii ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU pabOTHhI;

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

npeajaratb HOBBIE MPOEKThI, OLECHUBATH MAEHU C TO3ULIUU HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3JIUYHBIX
CUTYaIHsIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUITMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIEe 1eHCTBUS
Camoopranusanmus:

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

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

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIIupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NPEANOYTEHUN;

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

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOW 00pPa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

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

BJaJE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIBTATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peleHus;



YMETh OIICHUBATh PHUCKH W CBOECBPEMEHHO MPUHHUMATh PEIICHHUS] MO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHX TMPU aHAIHW3€ pPe3yJbTaTOB
JIESITEIBHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX 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 oOpa3oBaHMs Yy OOydaroNIUXcCs
COBEPIIICHCTBYETCS HYMOIIMOHATBLHBIH WHTEJICKT, IPEANOIar aro A
c(hOpMUPOBAHHOCTb:

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

CaMOPETYJIMPOBAHUSA, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
IMOIIMOHATBHBIM U3MEHEHHSIM U MTPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

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

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

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

INPEIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS Ia30B, )KUJAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NYECKHUX 3a]1a4;

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



IEKTPOAUHAMMKHA: PAaBHOMEPHOE M  PABHOYCKOPEHHOE  INPSIMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE IIaJICHUE TeJ, JBWKEHHE IO OKPYXHOCTH, HWHEPLHS,
B3auMoecTBue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEN, U3MEHEHUE 00bEMA Tell NMPU HarpeBaHUU (OXJIaXKIEHUH ), TEMI0BOE
paBHOBECHE, HCHAPEHUE, KOHJCHCALMS, IUIAaBJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, [TOBBIIICHHUE JABJICHUS I'a3a IPU €ro HarpEBaHUH B 3aKPHITOM
cocyne, CBfA3b MEXAy [apamMerpaMy COCTOSHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aLUs TEJI, B3aUMOJCHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ys (PU3MYECKHUE BEIUYUHBI:
KOOpAMHATA, NyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETHYECKasi PHEPrus, NMOTEHIUANIbHAS DHEPrUs, MEXaHU4YecKas
paboTa, MexaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TMPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YEMbIX BEJIMYMH, WX O0O3HAYEHUS M €IUHUIIbI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJINYMHAMU;

ONMCHIBaTh HM3YyYEHHbIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SBJIECHUS,
UCTIONB3Ysl (UM3MUECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTUYECKOrO JBHXKEHUS MOJIEKYJ, CPEAHEKBAIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA(P(GUIIMEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTaTelsl; MpPH OMHCAHUU
IPaBWIBHO TPAKTOBAaTh (DUBUYECKUN CMBICT HUCHOJb3YEMBIX BEIUYHMH, HX
0003HaUE€HUS U E€OUHUIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIONIME JIAHHYIO
(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 NOTEHLNAJIOB;
OpU ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EJUHMIIBI; YKa3biBaThb (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO BETUUUHY C IPYTUMH BEJIMYMHAMM,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHHMS MEXAHUYECKOW DJHEPTUM, 3aKOH COXPAHEHHS HMITYJIbCa,
NPUHLHNI CYNEPNO3ULINUNA CHJI, HPUHUMUIT PABHOINPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON DHEPTUU TEIJIOBOIO JBHIKEHHS MOJIEKYI C
a0COJIFOTHON TeMIepaTypoi, EPBbIN 3aKOH TEPMOIUHAMUKHU, 3aKOH COXPAHEHUS
JJIEKTPUYECKOTO 3apsfa, 3akoH KyloHa, mpu 3TOM pa3nvyarh CJIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €0 MAaTEMAaTUYECKOE BhIPAKEHUE W YCIIOBUA (IpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE NPHUHIMIBI JEUCTBUA MAalllUH, TMNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM KHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3MYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM IPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MPH 3TOM
dbopmynupoBath mpobiieMy/3amadyy H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0upaTrh YCTaHOBKY W3 MPEUIOKEHHOIO O0OpYAOBAaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYULIECTBJISITh MPsIMbIE U KOCBEHHbIE U3MEpEHUsI GU3HMUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHHIC
METO/bI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX W3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOJTYYEHHON 3aBUCHUMOCTU (DU3MYECKUX BEIUYHH B
BUJIE Ta0OauIl U TpaMKOB, AeNIaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICJOBAHMUS;

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

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PHU3HUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu
BBIOMpATh (PU3NYECKYI0 MOJEINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXoAUMbIEe i1 €€ pElIeHHs, TPOBOJUTh PAacy€Thl U OLEHUBATH PEATBHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3HUUYECKOU BEIMYUHBI,

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

UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJSIPHON MHGPOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMALIUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOILECCOB OKPYXKAIOIIETO0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
J1s1 obecrieueHrss 6€30MacHOCTH MPU O0pallieHUuH ¢ MpuOoOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOILLEH CpelIe;



paboTaTh B TpyMIE C BBIIOJHEHUEM pa3IMYHBIX COLUAIBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNIbl, PALMOHAIBHO PpACIpPEAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESTENBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQXKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xonumy oOyuenuss B 11 kiacce npeaMeTHbIE pe3yJbTaTbl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHHUU
COBPEMEHHOM HAydyHOM KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTHH, B IPAKTHUYECKOW IEATEIBHOCTH JIIOJEH, LIEJOCTHOCTh M €IUHCTBO
(u3nYECKOM KapTUHBI MUPa;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIENCH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, IEpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJIE€JIb aTOMHOIO siipa IMpPH PEIIEHUU (PU3NUYECKUX
3azay;

pacrno3HaBaTh (pU3nMUecKe sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aHUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUsA, JEHCTBHE MarHUTHOIO IO Ha
IPOBOJAHUK C TOKOM M JBWXYILUMHCS 3apsl, JEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPETOMIICHHUE,
uHTepdepenus, audpakuus W TONApPU3ALUS  CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuii 3ghext (hoTodrddhexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JMHENYaToro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAas M MCKYCCTBEHHAas

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

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Ysl (DU3NYECKUE BEITUUYHHBL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COTNPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIas cuiia, paboTa TOKa,
WHJYKIUST MarHUTHOrO Mojisi, cuwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KATYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJl M YacToTa
KoJjeOaHuii B KoyeOaTenbHOM KOHTYpE, 3apsil U CHiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABWIBHO TPAKTOBATh (DU3MUYECKUI
CMBICJT HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWsS W €IUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C APYTHUMHU
BEJINYMHAMU;

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



4acTOTa CBETA, SHEPTHS U UMIYJILC (POTOHA, IEPUO/I TIOJypaciaia, SHEPTHs CBSI3U
aTOMHBIX SI7IEp, TPU OINMWCAHWU TPABWIBHO TPAKTOBAaTh (PU3WUECKHA CMBICI
WCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUCHUS W EIAWHMIIBI, YKa3bIiBaTh (OPMYIIBI,
CBA3BIBAIOIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU,
BBIYHCIIATh 3HAUCHHE (PU3NUECKON BEJIMYUHBI,

aHAMM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBICHUS, UCIOIB3Yys (PU3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIFHOTO M MAapauIeIbHOTO
COEIMHEHMs] TPOBOJHMKOB, 3aKkoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacCIpOCTPAHEHUsI CBETa, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE JDWHIITEHHA s (oTodddekra,
3aKOH COXpaHEHUS! DHEPTUH, 3aKOH COXPAHCHHUS UMITYJIbCA, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHS MAacCOBOT'O YHCIA, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOrO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKCHHE U YCJIOBHUA (TpaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

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 HWCCICAOBAHUIO (PU3WYECKUX SIBICHUN U
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUMN: TMPHU 3TOM
dbopmynupoBaTh mpobiieMy/3amadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0O0pY/IOBaHHUSA, MPOBOJAUTH OIBIT U
(bopMyIMpOBATH BHIBOIBI;

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

UCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C UCIOJIb30BAaHUEM
OPSMBIX HM3MEPEHUH: TMPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpauKOB, AEIaTh BHIBOJBI 110 Pe3yIbTaTaM UCCIICIOBAHMS;

coOmro1aTh MpaBuiia 0€30MacHOr0 TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATENbCKOW W MPOEKTHOM
JEATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEeNbIo,
UCIOJB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMpATh (PU3NYECKYI0 MOJEINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOAUMBIE ISl €€ PElIeHUs, MPOBOAUTh PACUETHl U OLICHUBATH PEATbHOCTH
MOJIY9CHHOTO 3HAYCHUS (PU3UYECKOU BEIIMYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMMPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUW C OMOpPOM HAa M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndeckue SBICHUS,

HCIIOJIb30BaTh npu peILIeHUU y4eOHBIX 3aj1a4 COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
U TMpEJCTaBIICHUS y4eOHOW U HAYyYHO-TIOMYJISIpHOW HMHGOPMAIIUU, MTOJyYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOJy4aeMyt0 HHGOPMAIIHIO;

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

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0O MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

WCITIOJIB30BAaTh TEOPETHUECKUE 3HAHUS MO (U3WKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MpU OOpaIeHNH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 370POBbsl U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TIpYNNE C BBINIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PadOTy TPYIIbI, PalUOHATBHO PpACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYaIMsX, aJ€KBAaTHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne i/ P Konrtpoabsnbie IIpakTnueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. DUZUKA U METOAbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 1 bubmorexa [IOK
’ A v https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 1
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemarka 6 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
. 1
2.2 Hunamika ? https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Uroro no pazgeny 21

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUNHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpHUU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 O 9 1
CHOBBI TEPMOMHHAMIIH https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK

®a3oBble IEPEXOIbI

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 pazneny 23
Paznen 4. JIEKTPOJANHAMUKA
bubmunoreka LIOK

4.1 ICKTpOCTATHIA ? https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 1 bubmmoreka [JOK

’ pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72
4.3 [ToBTOpeHue 2

Hroro no pazgeny 22

PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEeKTPOMarHuTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckHe U 3J€KTPOMarHUTHBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 1 bubmmoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41¢c97c¢
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTHI KBAHTOBOU OITUKH 6 ng;;lrif;igz?fmcwc
4.2 Crpoenue aToma 4 bubmmoreka [JOK



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

https://m.edsoo.ru/7f41¢97¢

4.3 ATOMHOE SApO

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPUZUKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngﬂ;;fg;groui 41c97c
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




TEMATHYECKOE IINTAHUPOBAHMUE (ais kiaaccoB npoekta «IIkoJbl — acconmupoBaHHbIe NAPTHEPHI
Cupuyca», 3 yaca B He/1eJI10)

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabusie  IlpakTuueckue (ipp )
NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
1.1 ®u3uKa 1 METObl HAYYHOr'O O3HAHUS 3 Bubmmorexa [IOK
' A v https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 3
Pa3znen 2. MEXAHUKA
bubmunoreka LIOK
. 1
2.1 Kunemaruia ? https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
. 1
2.2 Husamiuia 12 https://m.edsoo.ru/7f41bf72
Bbubmunoreka LIOK
2.3 3aKOHbBI COXpPaHEHHUSI B MEXaHUKE 11 1 hitps://m.cdsoo.rw/7f4 172
Hroro no pazgeny 32
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 13 1 bubmmoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2 1 1
3 OCHOBBI TCPMOAHHAMH K1 > https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHMSI BEIIECTBA. 7 1 bubmmoreka [JOK



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

®a30BbIE IEPEXOBI https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 35
Paznen 4. JIEKTPOAUHAMUKA
but6mmoreka [IOK
41 UISKTpOCTATH 14 1 https://m.edsoo.ru/7f41bf72
49 ITocTOsIHHBIN 3JIEKTpUYECKH TOK. TOKH B 16 1 bu6nuorexa [IOK
' Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
43 [ToBTOpEHME 2 1
Hroro no pazgeny 32
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 9

HOYPOYHOE INVTAHUPOBAHME (nus kiaaccoB npoekra «IIkossl — accouunpoBannbie napTHepsl Cupuyca)
10 KUIACC

Koan4yecTBo 4acoB

Ne n/n Tema ypoka KoHTpobLHbIE HMata n3y4enus
Bcero IIpakTuyeckue padoTbl
padoTsI

®duszuka — pyHgaMeHTaIbHas HayKa O
1 pupojie 1

DU3NYECKUE METOBI UCCIIEN0BAHUS.
D) duznyeckue BemnuuHbL. CIOCOOBI 1
u3MepeHus: GU3NYECKUX BEITUIHH.

®usnyeckue BennuuHbl. [lorpemnoctu
3 (hU3UYECKUX BEJTUYHH. 1

4 MexaHnueckoe IBUKEHUE. 1



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

OTHOCHUTEIBLHOCTE MEXaHNYECKOTO
nerokeHuda. Cucrema orcuéra. [1yTh.
Tpaektopus. [lepemenienne. PaBHomepHoe
MPSIMOJIMHEIHOE ABM)KEHUE.

I'paduxu 3aBUCUMOCTH KOOPJUHAT,
CKOPOCTH, ITyTH U IEPEMELLEHUS
MaTepualbHOU TOYKU OT BpemeHu mpu [1JIP

3aKOH CII0)KEHHSI CKOPOCTEH.
OTHOCUTETBHOCTD IBUKEHHUSL.

PaBHOYCKOpEHHOE NPSAMOJIIMHENHOE
JIBUKEHHE.

CBobOoaHoe nagenwue. [IBmKeHne Tena,
OpOILIEHHOTO TOPU3OHTAIBHO.

I'paduku 3aBUCUMOCTH KOOPJIUHAT,
CKOPOCTH, YCKOPEHUSs, IIyTH U
MepeMenIeHIs] MaTepUaIbHON TOYKU OT
BpPEMEHH MPU PABHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKCHUH.

10

JIBr>KeHHEe MaTepUaIbHOU TOYKHU 10
OKPYKHOCTH C IIOCTOSIHHOM 110 MOJYJIO
CKOPOCTBIO. YTIIOBasi CKOPOCTb, IMHEHHAs
ckopocTs. [Tepuon u gacToTa oOpareHus.
[leHTpOCTpEMHUTENBHOE YCKOPEHUE.

11

Pemrenue 3agau.




12

KonTtpouabsnas pa6ora Nel.

13

WNuepuus. [lepssiii 3akoH HeroTOHA.
WNHueprinansHble 1 HEMHEPIUATBHBIE
cucteMbl orcyeTa. [IpuHmmn
oTHOCHTEeNbHOCTH [ amues.

14

Cuna. [IpuHIMn cyneprno3uLuu CHUl.
Bropoii 3akoH HeroToHa 11711 MaTepUaIbHON
Touku. Tperuit 3axkoH HeroToHa s
MaTEpHUAIbHBIX TOYCK.

15

3aKOH BCEMHUPHOTo TsAroteHus. Cumna
TsokecTH. [lepBas kocMHuueckast CKOPOCTb.

16

Cuna ynpyroctu. 3akoH ['yka.

17

Bec Tena. Cuna peakuuu onopsl.

18

Tpenue. Buast Tpenus (mokos,
CKOJIb)KeHUs1, KaueHus ). Cuia TpeHwusl.
Cyxoe tpenue. Cuna TpeHUs CKOJIbXKEHUS 1
cuna Tpenus nokos. Koaddurment tpenus.
Cuna conpoTUBJICHUS IPH IBUKEHUU Tela
B KHUJIKOCTHU WJIH Ta3e.

19

Perenne KOMOMHUPOBAaHHBIX 3a/1a4
JUHAMUKHU

20

[TocTymarenbHOE U BpaliaTeabHOe
JBIKEHHE a0COIIOTHO TBEPIOTO Tea.




MOMCHT CHUJIBI OTHOCUTCJIBHO OCHU
BpaiieHus. [1meqo cuibl.

[IpaBuiio0 MOMEHTOB. Y CIIOBHS paBHOBECHS

21 TBEPJIOTO TENA.
JlaBneHue )XUAKOCTEH U ra3oB. 3aKOH
22 [Tackains. 3akon Apxumena.
Pemenne koMOMHUPOBAHHBIX 33724
23 CTaTUKHU
24 KonTpoabHas padora Ne2
Nmmynsc MaTepraibHOM TOYKH (Tena),
25 CUCTEMBbI MaTepUaNIbHBIX TOYEK. VIMITynbC
CUJIBI U U3MEHEHUE UMITyJIbCa TeNa.
26 3aKOH COXpaHEHUS UMITYJIbCA.
27 PeakTuBHOE IBUKEHUE.
28 Pabota crisl. MOIIHOCTE CHIBL.
Kunernueckas sHeprusi MaTepuaaibHOU
29 tTouku. Teopema 00 U3MEHEHUN
KUHETUYECKON DHEPIUH.
ITorenumaneHas sHeprus. [loreHnnanbHas
30 SHEPTHs YIpyro aeGopMupoBaHHON

npyxuHbl. [loTeHnnanbHas sHeprus Tena




BOJIN3M TOBEPXHOCTU 3EMIIH.

31

[ToTeHunanbHble U HEMOTEHIMAIbHBIE
cuiibl. CBsI3b pabOThI HEMOTEHIIUATIBHBIX
CHJI C UI3MEHEHUEM MEXaHUYEeCKOU IHEPTUI
CUCTEMBI TeJl. 3aKOH COXPAaHEHUS
MeXaHU4ecKoi sHepruu. Pemenne 3anau
"3aKOH COXpaHEHUs] MEXaHUYECKOU
sHeprun"

32

JlaGoparopHas pabdora «OnpeneseHue
KMHETHYeCKO| JHepPIruu U UMILYJIbCca
TeJia M0 TOPMO3HOMY Iy TH»

33

Ynpyrue u Heynpyrue CTOJIKHOBEHUS
(Hacts 1)

34

Yrupyrue u Heyrpyrue CTOMKHOBEHHS
(Hacts 2)

35

KonTpoabHnas padora Ne3

36

Ocuosable noixoxenus MKT u nx onsITHOE
obocHoBaHue. Macca 1 pa3Mepsl MOJICKYII.
Mounsipaas macca. [locrossHHas ABoraapo.

37

BpoynoBckoe nemwkenue. uddysus.
Xapaxkrep IBHKEHUS U B3aUMOECHCTBUS
YaCcTHI] BELIECTBA.

38

Mogenu cTpoeHus ra3oB, KUIKOCTEH 1




TBEPABIX TN H OOBSICHEHUE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX MOJENEM.

TermnoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [Ilkana remneparyp Llenscus u

39
KenbBuHa.
Mopenb uneansHoro raza. OCHOBHOE
40 ypaBHEHHE MOJICKYJIIPHO-KUHETHUECKOU
TEOPHUH UICATILHOTO rasa.
AOcomtoTHas TemrepaTypa Kak Mepa
41 CpeAaHEel KHHETUYECKON SHEPTUU TEIIIOBOTO
JBUKEHUS YaCTHIL ra3a.
42 I"azoBble 3akoHbl. 3akoH boitng-Mapuotra.
43 I"azoBble 3akonbl. 3akoH ['eii-Jltoccaka
44 ["azoBbie 3akonbl. 3akoH [lapis.
VYpaBaenue MenpaeneeBa—Kitaneitpona.
45 3akoH [lampTOoHA.
JlabopaTopHasi pabora «OnbITHast
46 nposepka 3akona I'eii-JIroccaka»
N3omnporneccel B U1€anbHOM Tra3e ¢
47 MMOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.

I'paduaeckoe npencraBieHne
M30TIPOIIECCOB: N30TEpMa, U30X0Pa,




n3obapa.

48

KonTpoabHas padora Ne4

49

TepMoauHamuyeckas cucrema. BHyTpeHHsIs
SHEPTUsl TEPMOJAUHAMUYECKON CHUCTEMBI U
CHIOCOOBI €€ N3MEHECHHUS

50

KomnmaecTBo TermnoTel u paboTa.
BuyTpeHHss dHEpryus 0JHOATOMHOIO
U/ICATLHOTO ra3a.

51

Buapl Tenionepenaun: TemIONPOBOIHOCTb,
KOHBEKIIUS, U3TYYCHHE.

52

VY nenbpHas TEINIOEMKOCTE BEIECTBA.
KOJII/I‘-IGCTBO TCIIJIOTHI HpI/I Tennonepez[aqe.

53

[TonsTre 06 aquabaTHOM mporiecce.
I1epBblil 3aKOH TEPMOAVHAMUKH.

54

[IpumeneHnne nepBoro 3akoHa
TEPMOJUHAMUKHU K U30IPOIECCAM.
I'paduueckas naTEepIpeTanus paboOThI rasa.
(Hacts 1)

55

IIpuMeHeHue nepBoro 3aKoHa
TEPMOAVHAMUKHU K U30IIPOLIECCAM.
I'paduueckas uHTEpHIpeTaIius paboTH rasa.

(Yacts 2)

56

BTopoii 3ak0H TepMOJIMHAMUKH.




HeoOpaTtumocTh npo1eccoB B pUPOE.

TemnoBble MamiHb1. [I[pyuHIKNBL AEHCTBUSA
TeII0BbIX MamuH. [IpeoOpa3zoBanus

57 SHEPruu B TEIIOBbIX MammmrHax. KITJ{
TEMI0OBOM MalTHHEI.
58 ukn Kapno u ero KII{
Pemenne komOuHUpoBaHHBIX 33124 KI1/]
59 (Yacts 1)
Pemenne komOuanpoBanubix 3agaq KIT/1
60 (Yacts 2)
DKosorndeckre mpoodIeMbl
6l TETJIOHEPTETUKHI
62 Pemenne koOMOMHUPOBAHHBIX 337124
63 KonTposbHas padora NeS
[TapooGpa3oBaHue U KOHICHCAIIHSI.
Hcnapenue u kunenue. Y nenbHas TEIUIOTa
64 napooOpazoBaHusl. 3aBUCUMOCTh
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.
HacebiienHbie 1 HEHACHIIIICHHBIE MAPHI.
AOCOII0THAS ¥ OTHOCUTEILHAS BIAXKHOCTD
65

Bozayxa.llpubops! 11 usmepeHus
BJIQ)KHOCTH BO3/1yXa.




66

Pemenue 3amau "Braxnocts Bo3ayxa'

67

Tsépnoe Teno. Kpucrannuueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpuctaioB. JKuakrue KpuCTaibl.
CoBpeMEHHbIE MaTEPHUAITBI.

68

[InaBnenue u kpucraumsanus. Y gejbHast
TeruioTa riasineHus. Cyonumarus.
YpaBHeHHE TEIIOBOTrO OanaHca.

69

[IpeoOpazoBanue 3HEpruu B (ha30BBIX
nepexojax. YpaBHeHHe TEIUIOBOTO OanaHca.
Pemrenue 3agau.

70

KonTtpoabsnas padora Ne 6

71

DnekTpusanus Tel U €€ MpOosIBICHUSI.
Dnektpuueckuii 3apsia. /[Ba Buna
ANEKTPUUYECKUX 3apsI0B. 3aKOH
COXPAHEHHUS INEKTPUUECKUX 3apsI0B.

72

3akoH Kynona. Pemenune 3a1a4y Ha 3aKOH
Kynona

73

OnexTpuueckoe nojie. HanpspkeHHOCTD
JIEKTPUYECKOT0 noJis. JInnuun
HAIIPSKEHHOCTH 3JIEKTPUYECKOIO ITOJIS.

74

OAHOPOIHOE ANEKTPUIECKOE TOJIE.
[TpuHIMI Cyneprno3uuu MEeKTPUIECKUX




oJIEi.

Pemenue 3agau "HanpsikeHHOCTD

75 BJIEKTPUYECKOTO MoJIs"
PaGota cui 31ekTpocTaTuuecKoro moJs.

76 [Torenuman.
[Torenuuman. Paznocts noteHimanos. CBs3b

77 HaIpPsHKEHHOCTH T0JI U Pa3HOCTH
MTOTEHINAJIOB.

78 Pemrenue 3agau "Ilorenmman"
[IpoBOIHMKY M AUBIIEKTPUKU B

79 3JEKTPOCTATUUECKOM II0JI€.
JusnexTpudeckasi IPOHUIIAEMOCTb.
Konznencarop. D1eKTpoeMKOCTh IIIOCKOTO

80 KOHJIEHCATOpA.
[TocnenoBarenpHOE COETMHEHNE

81 KoHJleHcaTopoB. [TapamiensHoe
COEIMHEHHNE KOHAECHCATOPOB.

82 DHeprus 3aps>KEHHOT0 KOHJIEHCATopa.

33 Pemenrie KOMOMHUPOBAHHBIX 3a7a4.

84 KonTpoabHas padora Ne7

85 DJIEKTPUYECKUH TOK. Y CITIOBUS




CYLIECTBOBAHUSI JIEKTPUUYECKOTO TOKA.
UcTounuku Toka. Crna Toka.

[Tocrosunsiil Tok. Hanpskenue. 3akon Oma
JUIS y4acTKa [enu. DIEeKTpUIecKoe

86 COIPOTHUBIIEHUE. Y IEIbHOE CONTPOTUBJICHHE
BELIECTBA.
[TocnenoBarensHOE, MapaieibHOE,

87 CMEIIaHHOE COEUHEHNE TPOBOIHUKOB.
JlaGoparopuas pabdora «3yuenue

88 CMEIIAHHOT0 COeJUHEHHS Pe3UCTOPOB»
Pabota snekTpuueckoro Toka. 3akoH

89 Jxoyns—IJlenua. MomHOCTb
AIEKTPUUYECKOTO TOKA.

90 Perenne KOMOMHUPOBAaHHBIX 3a/1a4
OJ1C u BHyTpEeHHEE CONPOTUBIICHUE
HCTOYHHKA TOKA. 3akoH OMa 11 OJIHOU

91 (3aMKHYTOM) 2JIEKTPUUECKOM IICTIH.
Kopotkoe 3ambikanne
JlabopaTopnasi padora «3mepenue I/1C

92 HCTOYHHNKA TOKA M €r0 BHYTPEHHEr0
CONMPOTHUBJICHUS

93 Pemenne koMOMHUPOBAaHHBIX 33724

94 [TocTossHHBIN 25IeKTpUUYECKU TOK. TOKHU B




Pa3JIMIHBIX CpCaax

DeKTpOHHAs TPOBOAUMOCTH TBEPABIX
METaJIJIOB. 3aBUCUMOCTD COTPOTHUBIICHUS

95 METAJUIOB OT TEMIIEPATypHI. 1
CBepXIIpOBOANMOCTb.
DnexTpuueckuil TOk B BakyyMme. CBoiicTBa

96 AJIEKTPOHHBIX MYYKOB. 1
[TonynpoBomgauku. CoOCTBEHHAS U
MIPpUMECHas MPOBOJUMOCTD

97 MOJyNpoBOAHUKOB. CBOMCTBA pn-nepexoa. 1
[TonynpoBoIHUKOBBIE MTPUOOPHL.
DNEeKTPpUYECKH TOK B pacTBOpax U
pacruiaBax 3J€KTPOJIUTOB.

98 DNEKTPOIUTHYECKAS JUCCOLUALM. 1
DNEKTPOIU3.
DJIEKTPUYECKUH TOK B ra3ax.

99 CaMocTOosATENBHBIN 1 HECAMOCTOSATEIbHBIN 1
paszpsa. Monnus. [1nazma

100 KonTpouabsHnas pabora Ne8 1

101 IToBTOpeHue 1
KonrtponsHas pabora B pamkax

102 MPOMEKYTOYHOM aTTECTALNKU 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KoJsun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThbI pecypenr

®usuka — Hayka o npupoje. Hayuneie
METO/Ibl TO3HAHUSI OKPYKAIOLIEr0 MUPA.

1 Posb 1 MecTo (uznku B GOpMUPOBAHUN 1 bubmorexa IIOK
COBPEMEHHOM HAYYHOI KaPTHHBI MUPA, https:/m.edsoo.ru/ff0c32e2
B [IPAKTUYECKOU IEATEIbHOCTH JIIOJEH
Mexannueckoe OBUKEHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO Bu6miorexa LIOK

2 asrKeHus. [lepemerenue, ckopocTs, ! https://m.edsoo.ru/ff0c33e6
YCKOpEHHE
PaBHOMEpHOE NPAMOIMHENHOE Bu6miorexa [JOK

3 1
ABHKCHIC https://m.edsoo.ru/ff0c3508
PaBHOYCKOpEHHOE NPSIMOIMHENHOE Bu6miorexa I[OK

4 1
ABIKCHHC https://m.edsoo.ru/ff0c3620
CBoOomHoe majieHne. Y CKopeHue Bu6mmorexa IJOK

5 1
cBOOOAHOTO MaseHus https://m.edsoo.ru/ff0c372¢
Kpusonuneiinoe neuxenue. J[BrmxeHue Bu6miorexa [JOK

6 MaTepHaIbHOU TOUKHU MO OKPYKHOCTH 1 https://m.edsoo.ru/ff0c39cc

7 Pemenue 3agau no reme «KnnemaTtuka 1 bubmoreka [IOK



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

MaTEepUAIbHON TOUKU»

https://m.edsoo.ru/ff0c3ada

[Tpunin oTHOCcUTENbHOCTH [ anumnes.

JBIDKEHHUE a0COJIFOTHO TBEPIOTO TeEa.

8 WHeprpanbHbie CHCTEMBI OTCUETA. bu6morexa LIOK
IepBsIii 3ak0H HproToHA https://m.edsoo.ru/ff0c3be8
Macca tena. Cuia. [lpunnun
9 Cynepno3uiuu cuil. Bropoi 3akox bubnuotexa [JOK
Hprorona il g MaTepHaHBHOﬁ TOUKHU https://m.edsoo.ru/ff003be8
0 Tpetnii 3akon HeroToHa miis Bu6morexa [IOK
MATCPHAJIBHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3aKkOH BCEMUPHOTO TsroteHus. Cuna
11 TsokectH. [lepBas KocMuuecKas bubnnorexa [IOK
CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubmunoreka LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdument tpenus.
13 Cuita CONPOTUBIICHHS TIPU IBH)KCHUN bu6motreka LIOK
TEJIa B )KUJIKOCTH WJIM Ta3e https://rn.edsoo.ru/ffOc3f76
4 Pemienue saz[ziq o Teme «JluHamuka Bu6morexa [IOK
MATCPUATEHOM TOHUKI https://m.edsoo.ru/ff0c41a6
| KonTtponsHas padora KEIHeMaTI/IKa u BuGmiorexa LIOK
> APHAMHAKA MATEPHANEHOH TOHKH" https://m.edsoo.ru/ff0c43d6
16 [TocTynarenbHOE U BpalareibHOE bubmmoreka [JOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3ada
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
https://m.edsoo.ru/ff0c4502

Mowment cuinl. [lneyo cuinl. YciioBusa
paBHOBECHS TBEPAOTO TENA

17

Nmnynbc maTepuanbHOU TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
Nmnynbe cuiibl. 3aKOH COXPaHEHUS
HUMITYJIbCA. PeakTuBHOC JABMOXKCHUC

bubmunoreka LIOK
https://m.edsoo.ru/ff0c461a

18

PaGota 1 MOITHOCTH CHJTBI.
Kunernueckast 3HEprusi MaTeprualbHON
ToukHu. Teopema 00 U3MeHEHUHN
KMHETUYECKON SHEPIUU

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

[ToTeHimanpHas SHEPTHUsL.
[ToreHunanbHas SHEPTUS YIPYTO
ne(pOpMHUPOBAHHON MPY>KUHBL.
[MoTennmansHas SHEPTUst TENa BOIU3U
MOBEPXHOCTU 3EMITH

20

HOTGHHI/IaJ'ILHI)Ie 1 HCIIOTCHIIUAJIbHBIC
cuiel. CBSI3B pa6OTBI HEIMMOTCHIIMAJIbHBIX
CHJI C I3MEHEHHEM MEXaHNIECKOM
OHCPIrun CUCTEMBI TEJI. 3aKoH
COXpPaHCHUMA MEXaHHUYECKOMH OHCPIruun

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

JlaboparopHas pabota «Onpenenexnue
KMHETUYECKOU SHEPIUU U UMITYJIbCa
TeJIa 10 TOPMO3HOMY ITYTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

KoHnTtposbHas paboTa mo teme «3aKoHbI



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

COXPAaHCHUA B MCXAHUKC»

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE

23
newkenue. ubdysus
Xapakrep ABUKECHUS U B3AUMOJACHCTBUSA
24 4yacTHll BeulecTBa. Mojenu cTpoeHus
ra3oB, KUIKOCTEN U TBEPIABIX TEIl
s Macca monekyn. KonuuectBo Bu6miorexa LIOK
BemecTsa. [locrosnnas ABorajapo https://m.edsoo.ru/ff0c4fde
TermoBoe paBHOBecue. TemnepaTypa u
2% eé mmepenne. [11kana Temmeparyp bubanorexa LIOK
Henbcus https://m.edsoo.ru/ff0c511e
Wneanpuerii raz 8 MKT. OcHOBHOE
27 ypaBHenne MKT
AOGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPT U
28 JBUKEHHS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knanelipona
29 3akoH JlanbToHa. I'a30BbIE 3aKOHBI bubnuorexa [JOK
https://m.edsoo.ru/ff0c570e
0 JlaGopatopHas pa60TUa «OmnbITHas Bu6mmorexa 1[OK
npoBepka 3akoHa [ eit-JIroccaka» https://m.edsoo.ru/ff0c5952
31 N3omnporiiecchl B aeaabHOM ra3e u ux bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

rpaduveckoe rnpeicTaBicHIe

https://m.edsoo.ru/ff0c5¢36

BuyTpenuss sneprus
TEPMOJMHAMHYECKON CHCTEMBI U
crocoObl e€ n3menenus. Koiamuectro

30 bubmuoreka [{OK
TEIUIOTH 1 paboTa. BHyTpeHHsA https://m.edsoo.ru/ff0c5¢36
SHEPrusl 0OTHOATOMHOTI'O UJI€AIBHOIO
rasa

33 Buasl Temsionepenaun Bubmmoreka [IOK

https://m.edsoo.ru/ff0c5efc

VY nenbHas TEIIOEMKOCTH BEILIECTBA.

34 KonuyecTBo TEmIoTs! pu Bu6muotexa [JOK
Temonepenade. AanabaTHBINA mporece https://m.edsoo.ru/ff0c6230

35 [IepBblit 3aKOH TEPMOAMHAMUKH U €TO BuGmmorexa I[OK
MpUMCHCHHC K H30TIporieccaM https://m.edsoo.ru/ff0c600a
Heo6paTuMocTh npo1eccoB B MpUpPoOIE.

36 BTopoii 3aK0OH TEpMOAMHAMUKH
[Tpunmun gevicteus u KITJ TenmoBoi

37 MaIIUHBI.
Huxn Kapno u ero KITJI.

38 DKoornyeckre mpoodIeMbl bu6nuoreka [JOK
TeII09HEPTETUKH https://m.edsoo.ru/ff0c6938

% Ob6o06maromuit ypok «MosnekysipHas Bubmmotexa LOK

¢uzrka. OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c6a50



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

KonTtponbHas pabora no Teme

40 «MonekynsapHas ¢pusnka. OCHOBBI bubnnorexa [IOK
TEPMOTMHAMHKH) https://m.edsoo.ru/ff0c63b6

al [TapooOpazoBaHue U KOHICHCALIMS. Bubsmorexa [IOK
Wcnapenue n xunenne https://m.edsoo.ru/ff0c64d8

" AOCONIOTHAS U OTHOCHTEIbHAS ) Bumorexa LIOK
BJIQXKHOCTh BO3yxa. Hacklmenusii nap https://m.edsoo.ru/f0c6510
Teépnoe Teno. Kpucrannuueckue u

43 amop¢Hble Tera. AHU30TPONUS CBOMCTB Bubsmorexa [IOK
KpHCTaiI0B. JKUAKHE KPHCTAILIEL https://m.edsoo.ru/ff0c6708
CoBpeMeHHbIE MaTEpHaIbI
[InaBnenue u KpucTaUIM3aLUs.

44 YaenwHast TEMOTAa TIJIaBJICHUS. bu6mmoreka [IOK
Cyb6numarnus https://m.edsoo.ru/ff0c6820

45 YpaBHEHHUE TEMIIOBOTO OanaHca Bubmmoreka IOK

https://m.edsoo.ru/ff0c6bee

DIIeKTpU3anus Tell. DIEKTPUUECKUN

46 3apsi. J[Ba BHIa DIIEKTPHUYCCKUX bu6mmorexa LIOK
3apsIoB https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, JUIIEKTPUKHU U

47 MOJIYITPOBOJIHUKH. 3aKOH COXPaHEHUS bubnuoreka [JOK
ANEKTPUUYECKOTO 3apsiia https://m.edsoo.ru/ff0c6ce4

43 BzaumopeiicTBue 3apsa10B. 3aKOH Bbubmunoreka LIOK

Kynona. ToyeuHblil 3JIEKTPUYECKUI

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

3apsi

49

Hanpsok€HHOCTB 37I€KTPHUUECKOro MOJIs.

[IpuHIIMT cCynepno3uiiuu
3NIEKTPUYECKUX Moje. JInnuu
HANPSHKEHHOCTH

bubmunoreka LIOK
https://m.edsoo.ru/ff0c6100

50

Pabora cnit 31eKTpocTaTuYecKOoro moJsl.

ITorenmuan. Pa3HoCTh MOTEHIINAIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

[TpoBOTHUKY U AWDIICKTPUKHU B
3JIEKTPOCTATHYECKOM IIOJIE.
JusnexTpudeckas MpOHUIIAEMOCTh

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c7126

52

OnekTpoéMkocTh. KoHniencarop

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

DNEKTPOEMKOCTD IIJIOCKOTO
KOHJEHCAaTOpa. JHEPrus 3apsHKEHHOTO
KOHJIEHCaTopa

54

[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMUPOBATHLHOTO
amnrmapara, CTpyHHOTO TIpUHTEpA.
DJIEKTpOCTaTUYECKAs 3allUTa.
3azeMyIeHHE SIEKTPONPUOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuina Toka. Hanpsixenue.
Conportusnenue. 3akon Oma aJist



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

y4JacTKa Ienu

56

[TocnenoBarenpHOE, MapaLICIBLHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB.

JlaGopaTtopHnas pabora «3yuenue
CMEIIIAaHHOTO COCTUHEHHSI PE3UCTOPOB)

bubmunoreka LIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTta 1 MOIITHOCTB AINEKTPUUYECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3aMbIKaHUE.

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

JlaGopaTtopHas paborta «M3mepeHue
OJIC ucToyHUKa TOKA U €T0
BHYTPEHHETO COMPOTUBICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

DneKTpOHHAsk IPOBOAUMOCTb TBEPIBIX
METaJIOB. 3aBUCHUMOCTh
COTPOTUBIICHUS METAIIJIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.
DJIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TyYKOB

bubmunoreka LIOK
https://m.edsoo.ru/ff0c88be

61

[omynpoBoiHUKH, UX COOCTBEHHAS U

npuMecHas mpoBoauMocTs. CBOMCTBa
p—n-nepexona. [lonynpoBogHuKOBbIE
pUOOPBI

62

DJIEKTPUUYECKUI TOK B paCTBOpax U



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

pacruiaBax 3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLNALIM.
DIIEKTPONIHN3. DIEKTPUUECKUN TOK B
razax. CaMoCTOSTENbHBIA U
HECAMOCTOSITENbHBIN pa3psaa. MomaHusl.
[Lmazma

DJeKTpuiecKre Mpudophl U yCTpoiicTBa

63 Y UX MIPAKTUYECKOE IPHUMEHEHUE. 1 butmmorexa IIOK
I[MpaBusia TEXHUKU OE30MAaCHOCTH https://m.edsoo.ru/ff0c84ac
64 Obobmraromit ypok | Bbubmunoreka LIOK
«ONEKTPOUHAMUKA) https://m.edsoo.ru/ff0c82ba
KoHnTtponbHast paborta mo Teme
«Qnekrpocraruka. [locTosHHbII Bu6miorexa [IOK
65 3JIEKTPUYECKUN TOK. TOKM B pa3InyHbIX 1 https://m.edsoo.ru/ff0c84ae
cpenax»
o HtoroBoe noBTOpeHne Kypca pU3nKu | BuGnorexa [TOK
10 knacca https://m.edsoo.ru/ff0c86fc
o KonTtponbHas pev160Ta B paMKax | BuGmorexa [IOK
TIPOMEKYTOTHOH aTTCCTAIN https://m.edsoo.ru/ff0c8a8a
68 Peseperoe Bpems | Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
[1]
JI:;H Tema ypoxka Beero Koutpoabsnbie IIpakTuyeckue i[:;:ennﬂ :gg;l;zzlz:fenbnue
padoThbI padoTsI pecypesI
[TocTosiHHBIE MAarHUTBHI U KX

1 B3auMo/ieiicTBUe. MarHuTHoe 1oJie. 1 bubmuorexa [JOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIIHHU
MaruuTtHoe 1nose NpoBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnnorexa [HOK
B3anmoneicTere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota «M3yueHnue 1 | bubmmoreka [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.

4 Jlaboparopnas pabota 1 | bubmmoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBMe MarHUTHOTO TOJISI Ha

5 JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY. 1 bubmmoreka [JOK
Cuna Jlopenna. PaGoTa crutbt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpoMarauTHas HHAYKIUs. [loTok 1



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

BEKTOpa MarHUTHOU nHAykuuu. J/C
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
nnaykiuu dapanes

Jlaboparopnas pabota
«HccnenoBanne sBICHUS
AJIEKTPOMArHUTHON MHYKIIAW

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camonHaykiuu. 9J1C caMOMHAYKIINH.
OHeprus MarHUTHOT'O TOJIS KaTYILIKH €
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnYecKkue ycTpoicTBa U UX
MPUMEHEHHE: TOCTOSHHBIE MAarHUTHI,
SJICKTPOMAIrHUThI, 3JICKTPOABUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHII,
HWHAYKIMOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
moJie. DIeKTPOMAarHUTHAS WHIYKIIHAS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas padoTa mo teme
«MarsuTHoe 1noJe.
DNEeKTPOMarHuTHAsE WHIYKIIHS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIC MEXaHHYECKUE
Kosebanus. ['apMoHnUeckue
KoJieOaHusl. YpaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccrnenoBanue 3aBUCUMOCTH
neproa Majibix KoJieOaHuii Tpy3a Ha
HUTHU OT JUTMHBI HUTH U MacChl rpy3a»



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

14

Konebarenbublit koHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHBIE KoJieOaHNs B
U/ICATHHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexy MeXaHHYeCKUMH U
ANIEKTPOMArHUTHBIMHU KOJIEOaHUSIMH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHECHHS YHEPTUHU B HICAITLHOM
KOJIeOaTeIbHOM KOHTYpE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusX. BoIHyXIeHHBIE
MeXaHUYeCKHe KoacOanus. Pe3oHaHc.
BBIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJIeOaHus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepemenHsbIil Tok. CHHYCOUJAIBHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U
HaAIPSKEHUS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpedieHue
JIIEKTPUYECKON IHEPTUU

19

Y CTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT0 3BOHKA,
reHepaTopa IEPEMEHHOrO TOKa,
JIMHUU 3JIeKTpoliepesayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
KynbTypa ncnosnb3oBanus
ANEKTPOIHEPTUH B ITIOBCEAHEBHOM



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

JKU3HHU

MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuon. CkopocTh

bu6mmoreka [IOK

21 pacupoCTpaHEeHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U TPOOJIbHBIE BOITHBI
” 3ByK. CKOpOCTb 3ByKa. ' poMKOCTh bubanorexka [HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX
23 cBoKcTBa U ckopocTk. [lkana bubmorexa [JOK
https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paIuOCBA3U U
24 TesieBUuAeHus. Pa3BuTue cpencts
cBs3u. Pagnosiokamuys
25 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHelHOE pacipoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuorexa [JOK
Toueunslii ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OtpaxeHune cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmorexa [TOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B IJTIOCKOM 3epKalie
IIpenomnenue ceera. [lonHoe
)3 BHYTpeHHee oTpaxeHue. IIpenenpHbril bubmmoreka [JOK
YTOJ TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUS
29 JlaGopatopnas pabora «M3mepenue bubmmoreka [IOK

MOoKaszaTeJIsd MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

Jlunssl. [TocTpoenue nu3obpaxxeHuit B

30 nuH3e. Popmysia TOHKOU JIMH3BI bubmorexa [JOK
- POPMY ’ https://m.edsoo.ru/ff0cddle
VBenuueHue JTUH3bI
Jlaboparopnas pabota
31 «HccrnenoBanue CBONCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
0 6enoro csera. Ler. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
13 HNutepdepennus ceta. udpakius bubanorexka [HOK
ceera. JIudpakunonHas pemeTka https://m.edsoo.ru/ff0ced22
14 [TonepedHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudaeckue MpUOOPHI M YCTPOMCTBA U
YCIIOBUS UX 0€30MaCHOTO TPUMEHEHUS
['panuIBI TPUMEHUMOCTH
KJIacCCUYEeCKOM MexaHuKku. [TocTynarsl bubmuorexa [JOK
36 .
CIIEIUAIIBHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH.
37 3amMeneHue BpeEMEHHU U COKpallleHUE bubmorexa LIOK
P p https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 gacTUIbl. CBSI3b Macchl ¢ DHEPTrUed U buGnnorexa LIOK
' P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
39 Konrponsnas padora «OnTHKa. bubmmoreka [IOK

OcHOBBI cielIMANIBHOM Teopun

https://m.edsoo.ru/ff0cf6{0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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OTHOCUTCIBHOCTH»

®otonsl. Dopmyna [Inanka. Dueprus

bu6mmoreka [IOK

40
U UMITYJIbC OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIICIOBAHNE Eub 1OK
HOINOTEKA
41 otod(dexra. O A.T.
porospdexr TIBITRL https://m.edsoo.ru/ff0cffc4
CroneroBa
3akousl hoTtodddexra. YpasHenue
42 BﬁHmTegHa J'Iq:l(b(l)OTOB(l)(;@)eKTa bubmorexa [JOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddexra
Hasnenue ceera. Onwitsl [1. H.
43 JlebGeneBa. XMHYECKOE NEHCTBHE bubmnorexa LIOK
ACBA. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckue ycTpoiicTsa u
MPaKTUYECKOE IPUMEHEHHUE:
44
dboTosrmeMeHT, GOTOAATUHK,
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemenne 3agau mo Teme «DJI€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OIITHUKN) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbITEL
46 Pezepdopaa mo paccesHuio o-4actu bubmorexa [JOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHast MoJeIb aToMa
Bbu6nuoreka [JOK
47 IT b
OCTYNATRL Hopa https://m.edsoo.ru/ff0dOafa
WNznydyenwne u nornomeHue ¢GpoTOHOB
48 i I/I}I/:Iqe exoe aTOMEIIH co H(?;o OBHS bubmorexa LIOK
P pexol . g P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buasl criekTpoB
49 BonnoBbie cBOlCTBa yacTuil. BoJHBI bubmuorexa [JOK

ne bpoins. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM yanu3M. CIOHTaHHOE U
BBIHY)KJIEHHOE U3JIy4ECHHE

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaANOAKTUBHOTO U3TYyUECHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. BrnusHue
PaMOaKTUBHOCTH Ha KUBBIC
OpPTraHHU3MBI

52

OTKpBITHE TPOTOHA M HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usinydeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBS31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTEeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
o3uTpoHa. Meronbl HaOMIOACHUS U
PEruCTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyraslit cton «®@yH1aMeHTalIbHbIE
B3auMOIeCTBUS. ENMHCTBO
¢bu3nUecKoil KapTHHBI MUPa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

DTarsl pa3BUTHUS ACTPOHOMUH.
[TpukinagHOEe 1 MUPOBO33pEHUYECKOE
3HAYEHUE aCTPOHOMHUHM. Bun
3BE31HOrO Heba. Co3Be3us, ApKHUe
3BE3 MBI, INIAHETHI, UX BUANMOE



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

nBrokenne. ConHeyHas cUCTeMa

56

Comune. CoHeuHast akTUBHOCTD.
Ncrounuk sHeprun CosHua u 3BE371

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3IbI TJIABHOM
nocieoBaTeabHOCTU. BHyTpeHHee
ctpoeHue 38&31. CoBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBomtonuu CoJiHIA U 3BE3]T

58

Muneunsiit [Iyte — Hama [Manaktuka.
Ilonoxxenue n neuxxenne CoiHIa B
lanaktuke. ['anaktuku. YeépHbie
JBIPBI B AApax raJlakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonTponpHas padora «II1eMeHThI
aCTPOHOMMUU U aCTPOPUIUKI»

62

O6o0maromuii ypok. Pois ¢husuku u
aACTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJI0BeKa

63

O6o0maromuii ypok. Pombs u mecto
(hU3UKH U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa




64

O6o06muraromuit ypok. Poib
¢dbuzmveckoit Teopun B HOpMUPOBAHUHT
MpeACTaBICHUH 0 pu3nuecKon
KapTHHE MHpa

65

O6o06utaromuit ypok. Mecto
¢u3nveckoil KapTUHBI MUpa B 001IEM
psILy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MTPEJICTABICHUH O IPUpPOIe

66

PezepBHbliil ypok. MarHuTHOE noJIE.
DneKTpoMarHuTHast UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIELIMATIBHON TEOPHUH
OTHOCUTECIIBHOCTHU

68

Pesepnsiii ypok. KBantoBas ¢usuka.
DJIeMEHThI aCTPOHOMUH U
acTpodu3uku

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68



https://m.edsoo.ru/ff0d1784




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJTIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

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

10.1

JleMOHCTpUpOBaTh Ha TpUMEpPAX polb W MeCTO (PU3UKH B
(hOpMHUPOBaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

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 3apsii — IPU PpELICHUU

buznuecKux 3aaa4d

10.3

PacniosnaBate Qusnueckue sBIEHUs (MPOIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOpHH
CTPOCHHSI  BEIIECTBA W  DJIGKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJMHEIHOE JBMKEHUE, CBOOOIHOE TaJleHUe
TeJd, JBWKEHHE MO OKPYXHOCTH, WHEpLUs, B3aHUMOJCHCTBHE TEI;
muddys3usi, OpOYHOBCKOE MABM)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, M3MEHEeHHWe o00BhEMa Teln TpU  HarpeBaHHH
(oXJTaXKIeHNHN), TEIUIOBOE pABHOBECHE, HCIIAPCHHE, KOHICHCAIHS,
MJIaBJICHUE, KPUCTAJUIM3allUs, KWUIICHWE, BIAXHOCTh BO3/YyXa,
MOBBIIICHHUE JAABJICHUS ra3a IMpH €ro HarpeBaHWU B 3aKPHITOM COCY/E,
CBSI3b MEXAY IapaMeTpaMu COCTOSIHHSI Ta3a B H30Ipoleccax;

AJIEKTPU3ALNS TEN, B3aUMOACHCTBHE 3apsIOB

10.4

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 OMMCAHUM MPABHIILHO TPAKTOBATH (PU3UUECKUI CMBICIT
UCTOJb3yEeMBIX BEIMYMH, MX O0003HAueHUs W EAMHUIBI, HAXOAUTh
(opMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUUYHUHY C APYTUMH

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI M TEIJIOBEIC




SBIIGHUS, UCHOJB3Yysd (U3MUECKHE BEIWYHMHBI: JaBJICHHME rasa,
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 duznyeckuit CMBICIT
UCIIONIb3YEMBIX BEJIMYHMH, WX O0O3HAYEHUS M E€IUHULBI, HAXOAWUTb
(GbopMyIIbl, CBS3BIBAIOIINE TAaHHYIO (PU3UUYECKYIO BEIMUYHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

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 BEIWYMHY C JAPYTUMH

BCJIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (U3MYECKHUE TMPOLECChl U  SIBICHUSA, HCIOJb3YS
(bu3MYeCcKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM JHEpIuH,
3aKOH COXpaHEHUsl WMITYJIbCa, MPUHLMUI CYNEPHO3ULIUNA CUJl, TPUHIIUIT
pPaBHOIIpaBUs HHEPUUAIBHBIX CHUCTEM OTCUETa; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUs BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpPEIHEH KUHETUYECKOM JHEPrUU TEIUIOBOIO [BHUKEHHS MOJEKYNI C
abCONFOTHON TeMIepaTypoi, MEPBbI 3aKOH TEPMOJWHAMUKH;, 3aKOH
COXpaHEHHUs »DJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM
pasnuyath CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIpQXEHUE U yCIIOBUs (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHHLUIBI JCHCTBHS MAIlMH, MPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3luyaTh YCIOBUS HX 0O€30MaCHOTO

HCIIOJIBb30BaHHUA B HOBCCILHGBHOﬁ KHU3HHU

10.9

BrimmonsaTs SKCHCPUMCHTHI 110 UCCICTOBAHUIO q)HBI/I‘IeCKI/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

10.10

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

BEJIMYHMH; MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUsS U




HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOI‘pGHIHOCTGfI I/IBMepeHHfI

10.11

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

pe3yabTaTaM HCCICI0OBaHNA

10.12

CobOmromaTe mpaBmiia  0€30MACHOTO  TpyJda TMpU  TPOBEICHUU
UCCIIEIOBAaHUM B  paMKax y4yeOHOro OSKCIEPUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENbHOCTU C HCIOJIb30BAHUEM

M3MEPHUTEIIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 33aHHOM (DU3MUYECKON 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

10.14

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

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

10.15

Hcnonp3oBaTe NpH  pelICHUMM Y4EOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TOHMCKa, CTPYKTYPUPOBAHUS,
MHTEpPIpETAllMd M TPEJICTABICHUS y4eOHOM W HAay4HO-NOMYJISIPHON
uHpOpMalUY, TOJYYEeHHON M3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATH MOTyYaeMylo HH(OPMALIHIO

10.16

[IpuBoauTE MpUMEpHl BKJIaJa POCCUUCKUX W 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY>KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 17151 o0ecrieyeHns 0€301MacHOCTH pU 0OpalleH!H ¢ MpudbopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJIA COXPAHCHMs 3I0pPOBbs H

cOOJTI0ICHUSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH,
IJIaHUpOBaTh  paboOTy  TPYIIbI, palMOHAIBHO  paclpeiciirTh
00SI3aHHOCTH U IUIAHUPOBATh JEATEIBbHOCTh B HECTaHJAAPTHBIX
CUTyallUsiX, aJIeKBaTHO OIIEHMBATh BKJIAJl KaXXJOTO M3 YYaCTHHKOB

TPYIIIBI B pellIEHHEe paccMaTpUBaeMoil mpoodieMbl




11 KITACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

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

11.1

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

11.2

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

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

11.3

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
MOJIIpU3allvsl CBETa, AMCIEPCUS CcBeTa, (OTOAIeKTpudecKuil dhdexT
(botorpdexTt), cBeTOBOEC MaBIEHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJIOpPOAA, €CTECTBEHHas U  HMCKYCCTBEHHas

PaarOaKTUBHOCTD

11.4

OnuceiBaTh M3y4YEHHbIE CBOMCTBa  BellecTBa  (IJIEKTPUYECKHE,
MarHuTHbBIE, ONTHYECKHE, DIEKTPUIECKYI0 MPOBOANMOCTE Pa3IMYHBIX
Cpell) © DJJIEKTPOMArHUTHBIC SBIEHUS (TMPOIECCHI), HCIOIb3Ys
¢usznyueckre BENWYMHBL:  JJCKTPUUECKUH  3apsal, Ccuila ToKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHUE,
paszHocTh noteHnuanoB, DJIC, pabora Toka, MHAYKIUS MarHUTHOTO
oy, cuiaa Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTYILKH,
SHEPTUsl AJIEKTPUYECKOTO M MArHUTHOTO MOJel, MepuoJ U YacTtoTa
KosebaHuii B KoJebaTeTbHOM KOHTYpE, 3aps]l M CHJIa TOKa B MpoIlecce
TFapMOHUYECKHUX JIEKTPOMATrHUTHBIX KoJIeOaHuUH, dokycHoe
paccTosiHue U OINTHUYECKas CWJIa JIMH3bI;, MpPU OMHMCAHUU MPABHIBHO
TpakToBaThb (U3NYECKUH CMBICT HCHOJB3YEMBbIX BEIUYHMH, HX
0003HAYCHHUSI W EIUHHIBI; YKa3bBaTh (OPMYJBI, CBS3BIBAIOIINE

AaHHYIO (1)I/I3I/I‘IGCKyIO BCJIMYMHY C APYTUMH BCIUNIYNHAMUA




11.5

OnuceiBaTh N3y4YEHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
(U3UYECKHEe BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI M 4YacTOTa CBETa, SHEPrus W HUMOyIbCc (OTOHA, MEpUOL
rojypacnajaa, SHEprus CBSI3M AaTOMHBIX sA€p; IpU ONUCAHUU
MPaBUIBHO TPAKTOBATh (PU3MYECKUN CMBICT UCIIOIh3YEMbIX BEIUYHH,
ux 0003HAYCHMS W EIUHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYI0 BETUYMHY C JPYTUMU BEIMUYUHAMHU, BHIYUCIIATD

3Ha4YeHHUE (PU3NYECKON BETUUHHBI

11.6

AHanu3upoBaTh (U3MYECKHE TMPOLECChl M  SBICHUS, MHCIONb3YS
¢usznyeckue 3aKOHBI M NOpUHOUIOBL:  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIbHOTO M MapajuIeIbHOTO COEAMHEHUsI MPOBOJHUKOB,
3akoH JDxoyns — JleHua, 3aKOH 3JE€KTPOMArHUTHOM MHAYKUWH, 3aKOH
MPSMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpaHEHHS DJHEPTUU, 3aKOH COXpaHEHUs
MMIIyJbCa, 3aKOH COXPAHEHMS JIIEKTPUUYECKOrO 3apsia, 3aKOH
COXpAaHEHUsI  MaccoBOro umcia, nocrynatel  bopa, 3akoH
paaMOaKTUBHOTO pacmajaa; MNOpd OSTOM pa3inyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKCHUE U YCIOBUS

(TpaHuIlBE, 00IACTH) TPUMEHHUMOCTH

11.7

OHpe,Z[e.H}ITB HaIlpaBJICHUC BCKTOpa HWHAYKIHWU MArHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIBI AMmiepa v cuibl JlopeHna

11.8

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

3€pKajioM, TOHKOW JIMH301

11.9

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

11.10

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

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

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYHMH C HCIOJIb30BAHUEM
NpSAMBIX ~ U3MEPEHUH; IpU OITOM KOHCTPYHUPOBAThb YCTAHOBKY,
(buKcupoBaTh pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NIECKUX
BEJIMYMH B BUJE TaOJIMIl U TPaQUKOB, J1e1aTh BEIBOJBI 110 Pe3yiIbTaTaM

Hucciaca0oBaHus

11.12

CoOmtomate mpaBmia 0Oe30macHOro TpyJda TpU  MPOBEICHUHU




UCCIIEIOBAaHUI B paMKax ydeOHOro OSKCHEpHUMEHTa, Yy4eOHO-
MCCIIEIOBATENBCKOM M MPOEKTHOM JEATENBHOCTH C HCIIOJIb30BAaHHEM

M3MEPUTEIBHBIX YCTPOHUCTB U J1a00paTOPHOTO 000pYI0BAHUS

11.13

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

11.14

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

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

11.15

Hcnonp3oBaTe MNpH  pelICHMM Y4EOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS,
MHTEpPOpPETAllMd M TPEJICTABICHUS y4eOHOM W HAay4HO-IOMYJISIPHOMN
uHGOpMalUY, TOJYYEHHON M3 Pa3INYHBIX MCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATH MOIy4aeMylo HH(OPMALIHIO

11.16

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

HOBCEIHEBHOU KU3HU

11.17

[IpuBoAMTH TIpPUMEpPHI BKJIAJa POCCUHUCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKH U TEXHOJIOTHit

11.18

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

COOJTFOICHHSI HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpene

11.19

PaGotath B Tpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYINIBl,  pPalMOHAIBHO  PACHPEACNATh
O05I3aHHOCTM M IUIAHUPOBaTh JIATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLEHMBATb BKJIAJ KaXKIOr0 U3 Y4YaCTHUKOB

IPYIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3nena

Koxa npoBepsiemoro
3jJIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHW A

1.1

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

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2

MognenupoBanue (u3NYeCKUX SABICHUH U
npoueccoB. Hayunsie runores3sl. Ouzndeckue
3aKOHBI U Teopuu. ['paHUIIBl TPUMEHUMOCTH
buznyecKkux 3aKOHOB. [TpuHnmn
coorBercTBUs. Pombp M Mecro (Qu3MKu B
dhopmMupoBaHUHT COBPEMEHHON  Hay4HOU
KapTUHBI Mupa, B [IPaKTUYECKON

NEeITEIbHOCTH JTIOIEH

MEXAHHWKA

##HPar#KITHEMATHUKA

2.1.1

MexaHn4eckoe ABHKCHUE. OTHOCHUTEIBLHOCTh
MEXaHHUYCCKOT'O ABHXKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

Ilepemenienue, cKOpocTh (CpeaHss CKOPOCTb,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepHabHOW TOYKH, UX MPOEKIMH Ha OCH
CUCTEMBI KOOpJIMHAT. Crnoxenue

IIEPEMELICHUH U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPAMOJIMHEHHOE JIBOKEHUE. I'padpuxu
3aBUCUMOCTH KOOP/MHAT, CKOpPOCTH,
YCKOpEHUS, yTH u NIEpEMEIICHUS

MaTepHaanoﬁ TOYKHU OT BPCMCHUA




CBoOoaHoe majienue. Y cCKopeHue CBOOOTHOTO

HajcHus

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

[{eHTpOCTpEMHUTEIIBHOE YCKOPEHUE

Texnuyeckue YCTPOMCTBA: CIIUJIOMETD,
IBYKCHHE CHapsAIOB, LENHBIE M PEMEHHBIE

nepenadn

[IpakTuueckue paboThl. N3mepenue
MTHOBEHHOU CKOpOCTH. Hccaenosanue
COOTHOIICHUSI MEXKy MyTSIMH, MPONICHHBIMU
TEJIOM  3a  IOCJIEIOBATEIbHbIE  PaBHBIE
MPOMEXYTKH BPEMEHHU MIPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJbHOM CKOPOCTBHIO, PaBHOM
Hyo. M3ydeHue NBUKEHHUs IapUKa B BA3KOU
KUIAKOCTU. V3ydyeHme  JBUXKEHHA  Telna,

OpOLIEHHOTO TOPU30HTAIBHO

2.2

#HPari# IMHAMUKA

2.2.1

[TpunImn OTHOCHUTEIBLHOCTHU I'annnes.
IlepBeit 3akoH Hbrorona. MHepruanbHbIe

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [IpuHuun cynepno3uiuu

CHJI

223

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

MaTCpHaJIbHBIX TOUCK

224

3aKOH BCEMUPHOTO TATOTeHUS. Cuia TSKECTH.

IlepBas kocMHuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs
CKOJIBKCHU A u cuiia TPCHUMA IIOKOAI.

Koaddumnuent tpenns. Cuna conmpoTUBICHHS




IIpH ABVXXCHUU TEJia B JKUAKOCTH WM Ira3c

2.2.7

HOCTyHaTeJ'IBHOG M BpamaTCJIbHOC IBHUXCHUC

a0CoOOTHO TBEPJOTO Tena

2.2.8

MoOMEHT CHIIBI OTHOCHTEIBHO OCHU BpalicHU.
[Inevo cunbl. YcaoBUA paBHOBECUS TBEPIOIO

Tena B ICO

229

TexHudyeckne  yCTpOMCTBA:  IOJAILIUITHUKH,

ABHUXKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTrueckue paboTel. U3yueHne ABUIKEHUS
Opycka 10 HAKJIOHHON IJIOCKOCTH O]
NEUCTBUEM HECKOJNLKUX cuil. HcciemoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX
B jAepopMupyeMOl NpPYyKMHE U PE3UMHOBOM
oOpasme, OT BEIWYUHBI UX JeGOopMaIIHH.
HccnenoBanue ycinoBuii paBHOBECHUS TBEPIOTO

TeJa, UMEIOIIEro OCh BpaIleHUs

23

#H#Pari##3AKOHDBI COXPAHEHNA B MEXAHUKE

Nmnynbc maTepuanbHOW TOYKHA, CHUCTEMBI

2.3.1 MaTepUajbHBIX ToueK. VMIynbc cuiabsl H
M3MEHEHUE UMITyJIbCa Tella
35 3akoH coxpaHeHus wumnyiasca B HCO.
o PeaktuBHOE NBHXKEHUE
233 PaGora cubt
234 MomHOCTh CUJTbI
35 Kunernueckas sHeprus MaTrepraibHON TOUYKH.
o Teopema 0 KHUHETUYECKOU SHEPIUU
IlorenumaneHas sHeprus. lloreHumanbHas
)36 SHEPTHs yIIpyro nehopMUPOBAHHON
o npyxuHsl. lloTeHuunanbHas dHeprus Tena
BOJIM3U MTOBEPXHOCTH 3eMIIH
[loTeHumanpHple M HENOTEHIMAIbHBIE CHJIBIL.
937 CBs3b  pabOThl HEMOTCHUUAIBHBIX CHJI C

N3MCHECHUCM MEXaHUYeCKOM OHEPIrun

CHUCTCMBI TCII. 3aKoH COXpPAaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHnueckue yCTpOWCTBA: JBUIKEHHE PaKeT,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydyeHue CBsI3U
5310 CKOpPOCTEM Teln MpU HEynpyrom yzaape.

HccnenoBanne cBsi3u  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOi OHCPIruu T€jIa

MOJIEKYJIAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

#i#HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

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. KonuyecTtBo —BemiecTsa.

[TocTostHHast ABoraapo

TemnoBoe 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 rasa. [llxana remneparyp KenpBrHa

VpaBuenue Knanelipona — Mennaeneesa.

3akoH /lampToHa

l"azoBbIe 3akoHBI. M30mpoIIecChl B U€aTbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

TexHuueckue YCTpOMCTBA: TEPMOMETD,

O6apomerp




3.1.10

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

pa3pexEeHHOTro ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHHsA
JHEPrusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccoco0bl €€ U3MEHEHUS

322

KonnyectBo Temnotsl u pabora. BHyTpeHHs s

OHEPIUsa OAHOATOMHOI'O NACAJIBHOI'O ra3a

323

Buael Temmonepenauu: TEmIONPOBOIHOCTb,
KOHBEKLIMs, U3NIydeHHE. TeroéMKOCTh Tena.
VnenpHas TEIIOEMKOCTHL BellecTBa. Pacyér

KOJIMYCCTBA TCIJIOTHI IIPU TEILJIOIIECpEaauC

324

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

paboTsI raza

3.2.5

TermtoBsle mamuHbl. [IpuHUMIBL IEWCTBUS
TEIUIOBBIX MamuH. [IpeoOpa3zoBanus SHEPrHU
B TemioBbiXx MammHaxXx. KoaddunueHt
none3snoro  geictBus  (mamee —  KILJ)

terioBoi MamuHbl. [ukin Kapao u ero KI1J]

3.2.6

Bropoit 3aKOH TEPMOAVHAMUKH.
HeoOpatumocTs mporeccoB B NpHPOJE.
TenuoBble JBUTATEIH. DKOJIOTHYECKHE

POOJIEMBI TETIIO3HEPTETUKH

3.2.7

TexHuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAWJIBHHUK, KOHIUITHOHED

3.2.8

[TpakTuyeckue paboTsl. I3MepeHue yaeabHOR

TEIUIOEMKOCTH

33

#HPari## AT PEIATHBIE COCTOSHMA BEHHIECBA. ®A30BbIE

ITEPEXO/IbI




3.3.1

[TapoobpazoBanue u KoHAeHcarus. Mcnapenue
u KUIICHUE. VnenbHas TEII0Ta
napooOpazoBaHusi. 3aBUCUMOCTh TeMIIEpaTyphbl

KHUIICHHUA OT JaBJICHUA

332

AOCOmOTHAS M OTHOCHUTENIbHAS BIIAXKHOCTh

BOo3ayxa. HacelleHHslil map

333

Teépnoe TEJIO. Kpucrannnueckue u
amMophHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpHUCTAJIJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

334

[InaBnenue wu KpucTaIM3auMs. Y JAeJIbHAs

TertoTa miaBneHus. Cyoaumanus

3.3.5

VYpaBHEeHHE TEIJIOBOTO OajlaHca

3.3.6

TexHudyeckue yCTpPOWCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUH
IIOJIy4YEHUSI COBPEMEHHBIX MAaTepHalOB, B TOM

YU CJIIC HAHOMATCPHUAJI0B, U HAHOTCXHOJIOTUHN

3.3.7

[IpakTnueckue paboTHLI. Nsmepenne

BJIA’JKHOCTH BO3yXa

OJIEKTPOAMMHAMUKA

4.1

##H#Par#H#OJIEKTPOCTATUKA

4.1.1

DnexTpuzanys Ten. JeKTpuueckuil 3aps. JBa

BUA SJICKTPUYCCKHUX 3aps110B

[IpoBOoaHUKH, IABIIEKTPUKUA Hu

MOJIYTIPOBOTHUKH

4.13

3aKOH COXpaHEHHUS DIIEKTPHUYECKOTO 3apsiia

4.1.4

B3aunmoneiictBue 3apsanos. 3akod Kynona

DJIEKTPUYECKOE noJe. Hanpspok€HHoCcTh
3JIEKTPAUECKOTO OJIA. [TpuHIIMO
cyneprno3unuu.  JIMHMM ~ HaOpsHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA

Pabota cuim  3NEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTE TOTEHITNAIOB

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM




aNeKTpudeckoM — moine.  JludnexTpuueckas

IIPOHUIIAEMOCTD
ONEeKTPOEMKOCTD. Konpencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATopa.
OHeprus 3apsKEHHOI0 KOHAEHCAaTopa
TexHudyeckne  yCTpPOWMCTBA:  BJIEKTPOCKOIL,
nr AJEKTPOMETpP, BJIEKTPOCTATHYECKash 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
4110 [IpakTnueckue paboTHL. N3mepenne

JIEKTPOEMKOCTH KOHAECHCATOpa

4.2

HHHPar###ITIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CYIICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 AJIEKTPUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [10CTOsIHHBIN TOK
4.2.2 Hanpsoxenue. 3akon Oma aiig yyacTka 1nenu
423 DNEKTPUYECKOE COMPOTUBIICHUE. Y IENbHOE
o COIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napasuiesibHoe,
o CMEIIaHHOE COEANHEHNE TPOBOAHHUKOB
PaGora snexkTpuueckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MoOIIHOCTb 31EKTPUUYECKOTO TOKA
anekTpoaBrkymas cuna (ganee — JJC) u
427 BHYTpPEHHEE COMPOTHUBIIEHNE UCTOYHUKA TOKA.
o 3akon Oma 1 TONMHOW  (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe 3ambikanne
DneKTpoHHas MIPOBOJAMMOCTH TBEPABIX
408 METaJUIOB.  3aBUCUMOCTh  CONPOTUBIICHUS
o METaJJIOB oT TEeMIIEpaTyphI.
CBepxnpoBOIUMOCTb
420 OnekTpuueckuid TOK B Bakyyme. CBoiicTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBoganku. CoOCTBEHHAS U MPUMECHAS
MPOBOJIUMOCTh TMOJYINPOBOJIHUKOB. CBOMCTBA

p-n nepexona. [ToaynpoBoJHUKOBbIE TPHUOOPHI

4.2.11

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNeKTpoNIUTHYECKast JUCCOLIAIHS.

DIIEKTPOJIN3

4.2.12

DJIEKTPUUYECKU I TOK B rasax.
CaMOCTOATEIBHBIA M HECAMOCTOSTEIbHBIN
pazpsa. PaznuuHble TUNBI CaMOCTOSITEIBHOTO

paspsaa. Monnus. [1nasma

4.2.13

Texnuyeckue YCTpOMCTBA: aMIIepmeTp,
BOJITMETP,  PEOCTAaT, MCTOYHHKM  TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTUBIICHU, BAKYYMHBIU I (i
TEPMHUCTOPBI U (boTope3ncTopsl,

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

4.2.14

[TpakTrueckue paboTHI. Nzyuenune
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC HCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtuBieHus. HaOmronenue

AIIEKTPOIIH3a

11 KJIACC

Kon Koanposepsiemoro
pasjiena 3JIeMeHTa

IIpoBepsiemble 371€eMeHTHI COAEPKAHNS

4

OJIEKTPOAMMHAMUKA

##HPart#M AT HUTHOE I10JIE. OJIEKTPOMATI'HUTHAA MHAYKIMA

43.1

IlocTtossHHBIE Mar"HuThel. B3anmmoneiicTsue

IIOCTOSHHBIX MarHuToB

4.3

4.3.2

MaruutHOoe mone. BekTop MarHuTHOU
uHAyKiuu.  [lpuHnoun — cyneprno3unuH.
Jlunnn wmarautHOM wuHAykuuu. KapTtuna

JIMHUM  MarHATHOM  MHAYKUHUH  TIOJISI




IIOCTOSIHHBIX MaroHuToB

MarautHoe 1OJ€ NIPOBOJHHKA C TOKOM.
KapTuHa 1nHUI 10 AJUHHOTO NPSMOTO

IMPOBOAHHMKA M 3aMKHYTOI'O KOJbLEBOI'O

433 MPOBOJIHMKA, KAaTyIIKH C TOKOM. OMBIT
Opcrena. BzaumoeiicTBre MPOBOJHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE
Cuna JlopeHiia, €€ MOyJib U HallpaBJICHHE.
JIBrb>keHue  3apsDKEHHOM — 4acTHIbl B
433 OIHOPOJHOM MArHMTHOM mone. PaGora
cunsbl JlopeHua
436 SIBrieHME NEKTPOMArHUTHON UHIYKIIUHI
437 [ToTrok BeKTOpa MAarHUTHOM MHIYKLIUU
O/1C nnaykuuu. 3aKoH 3J1EKTPOMarHUTHON
4.3.8 unnyknun dapanes
BuxpeBoe nanextpuueckoe mone. IJIC
WHIYKIMA B TPOBOJHHUKE, JABUKYIIEMCS
4.3.9 MOCTYMATeIbHO B OJJHOPOJHOM MarHUTHOM
IoJjie
4.3.10 [IpaBuno Jlenua
NHnyKTUBHOCTB. SIBIEHHME CAMOMHAYKIUH.
4.3.11 OJ1C caMOMHIYKIIMU
DHeprusi MarHUTHOTO TMOJsi KaTYyIIKH C
43.12
TOKOM
43.13 DNEKTPOMAarHUTHOE T0JIe
TexHuueckue  yCTPOWCTBA:  MOCTOSTHHBIE
MAarHHUTEI, AJIEKTPOMATrHUTBI,
43.14
AJIEKTPOBUTATETb, YCKOPHTEH
3JIEMEHTAPHBIX YaCTUI, UHAYKIIMOHHAS 11€Yb
[IpakTuueckue paboThL. Nzyuenue
4315 MarHuTHOTO TIOJII KAaTyIIKH C TOKOM.

I/ICCHGHOBaHHG l[GfICTBH;I IIOCTOSAHHOI'O

MarHurTa Ha paMKy ¢ TokoMm. MccienoBanue




SIBJICHUSA BHGKTpOMaFHI/ITHOI\/'I HHAYKIOUH

KOJIEBAHMA 1 BOJIHBI

5.1

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

5.1.1

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

KOJIeOaHUM

[IpyxuHHBI MasTHUK. MaTeMaTu4ecKuut

MasiTHHUK

YpaBHEHHE TapMOHHUYECKHUX KOJEOAHMIA.
Kunematnueckoe u JTUHAMHAYECKOE

OIMCaHME KOJIeOATEILHOIO JABUXKCHUA

[Ipespamenue SHEPIrUU pu
rapMoHuYeckux  kojebaHusx.  CBsa3b
aMILIATY/(bI KoseOaHmi HUCXOIHON
BEIMYMHBI C aMIUIMTyJaMHU KoJjieOaHuil eé

CKOPOCTH U YCKOPEHUs

Konebarenbubiii  koHTYp.  CBOOOMIHBIC
AIIEKTPOMArHUTHBIE KoneOaHus B
UACaIbHOM  KOJICOATEIbHOM  KOHTYpE.
AHanorus MeXIy MEXaHHYECKHMH U
3JIEKTPOMArHUTHBIMH KOJICOaHUSAMU.

®opmyna ToMcoHa

3aKOH COXpaHEHHUS PHEPIHMH B HJICATHHOM

KoJ1e0aTeIbHOM KOHTYpE

BhIHyX1eHHBIE MEXaHMYECKUE KOJeOaHMsI.
Pesonanc. Pesonancnas KpHuBasl.
BeinyxeHHbIE 3JIEKTPOMarHUTHbBIE

KOJICOAaHUS.

Ilepemennbii  TOkK.  CHHYycCOMIAJIBbHBIN

MEPEMEHHBIN TOK.

MontHocTh MEPEMEHHOTO TOKA.
AMIIIUTYHOE U JAEUCTBYIOLIEE 3HAUYECHUE

CHJIBI TOKA W HaIIPAXKCHUSA




5.1.10

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

HOBCEIHEBHOU KU3HU

5.1.11

TexHnuueckue ycTpoiicTBa: ceiicmorpad,
ANEKTPUICCKHIH 3BOHOK, JIMHAA

QJICKTponepcaavd

5.1.12

[Ipaktuyeckne pabotel. HccnemoBanue
3aBUCUMOCTH NEpUOJIa MaJbIX KojeOaHHH
rpys3a Ha HUTU OT IAJIMHBI HUTHU U MAaCChbI
rpysa. MccnenoBanue nepeMEHHOTO TOKA B
OemM M3 II0CICO0BATCIIBHO COGI[I/IHéHHBIX

KOHJICHCATOPa, KaTYIIKH U PE3UCTOpa

5.2

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

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

[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI

522

###Par### Vnrepbepennus u audpakims

MCXaHHNYCCKHX BOJIH

523

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

BricoTa Tona. TemOp 3Byka

524

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

B DJICKTPOMAarHUTHOU BOJIHE B BaKyyMe

525

CBolicTBa  2JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, MPEIIOMJICHUE, MOJIpU3anys,
mudpakuus, uHTepdepenuus. CropocTb

SJICKTPOMAarduTHBIX BOJIH

5.2.6

[MIxana DJIEKTPOMArHUTHBIX BOJIH.
IIpuMeHEeHNE 3IIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY




5.2.7

[IpuHIMTIBI PaAMOCBA3M W TEJIECBUIACHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH Cpelibl

52.8

TexHHYeCKHe YCTPOMCTBA: MY3bIKAJIbHBIC
HHCTPYMEHTHI, YAbTPa3ByKOBas
TUAarHOCTHKa B TEXHUKE M MEIHIIMHE,
pagap,  paaHOIpPUEMHUK, TEJIEBU30D,

anTeHHa, Tenedon, CBU-meup

53

#HHHPari#HOIITHUKA

5.3.1

[IpsiMmonuHeiHOE paclpOCTpAaHEHUE CBETA

B OJIHOPOJIHOM cpene. Jlyu ceeTa

532

OtpaxkeHne cBeTa. 3aKOHBl OTPAXKEHUS
cBera. [locTtpoenne n300pakeHHd B TWIOCKOM

3epKaiie

533

[Ipenomnenne cBera. 3akOHBI MPETOMIICHHUS
cBeTa. AOGCOIOTHBIHA MOKa3aTeb

IMpECIOMIICHUSA

534

[TormHoe BHYTPEHHEE OTpaKEHHE.
IIpenenbHblli yros IMOJHOTO BHYTPEHHETO

OTpaKEHHUS

535

Hucnepcusi cBera. CHoXHBIA  COCTaB

oenoro ceera. L{Ber

53.6

Cobwuparonue ¥ pacceuBarOIINe JIMH3HI.
Tonkass nuH3a. DOKyCHOE paCCTOSIHUE U
OIITUYECKas cujia TOHKOU JIMH3HbI.
[TocTpoenne n300pakeHnit B COOMPAIONTUX
U paccerBaronmMx JuH3ax. Popmyna
TOHKOM JHH3BLL. YBEIWYCHHUE, aBacMOE

JIMH30U

5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKOM

OIITHUKH

53.8

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

UHTEPPEPEHIIMOHHON KapTUHE OT JABYX




CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakuus  ceera.  JludpakuuoHHas

pemérka. YciaoBue HaAOMIOACHHS TIABHBIX

5.3.9 MaKCHUMYMOB npu aJIeHun
MOHOXPOMaTHUYECKOTO cBeTa Ha
T (PAKIMOHHYIO PEIIETKY
5.3.10 [Tonspuzanus cBera
TexHHYeCKHE YCTpOICTBA: OYKH, JIyNa,
doToanmapar, NPOSKIMOHHBIA ammapar,
53.11 MHKPOCKOTI, TEJIECKOI, BOJIOKOHHAS
OITHKA, T(QpaKkIuOHHAS peleérka,
MOJIIPOU T
[IpakTnueckue paboTHL. N3mepenne
5312 nokasarens npenomieHus. MccienoBanue

CBOWCTB  HW300paKeHWd B  JIMH3aX.

Hab6mronenue qucnepcuu ceeta

DJIEMEHTHI CIIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTHU

6.1

['panuubl TPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatsl TEOpHUU
OTHOCHUTENIbHOCTHU: MHBAapUaHTHOCTh
MOAYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTHA DUHIITEHHA

6.2

OTHOCHUTETHLHOCTD OOTHOBPEMCHHOCTH.
3aM€I[JIeHI/Ie BpEMCHU W  COKpaAIlICHUC

TUINHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3p Macchl C JHEpPrUed M HMIYJIbCOM
CBOOOJTHOM YaCTHIIBI. DHEPrus IOKOS

CBOOOIHON YaCTULIBI

KBAHTOBAA ®U3MKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

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

uMIynbe GOoToHA




OtkpeiTHE U uccaeaoBanue Ghortodddekra.
Omeritet - AL CroneroBa.  3aKkoHbI

dhoTorddekra

VYpaBHeHue OUHIITEHA TUIA
dotorddekra. «Kpacnas TpaHuIa»

dhoTorddekra

7.1.4

JaBnenue cBera. OnbiTel [1.H. JIeObenena

7.1.5

XUMHYECKOe IeHCTBUE CBETA

TexHudeckne ycTpoucTBa: (POTOIIEMEHT,
¢doronaTuuk, COJIHEYHas Oarapes,

CBETOIHO/I

7.2

CTPOEHUME ATOMA

7.2.1

Monens aroma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHuo CTPOCHUS

aroma. [IimanerapHas Mozenb aToMa

7.2.2

ITocTymartsl bopa. N3ny4yenune u
norjomeHue (HOTOHOB TMpH  IEpexoje
aTOMa C OJHOIO YpPOBHS DSHEPIUU Ha
npyroi. Buapl ciektpoB. CeKTp ypoBHEU

SHEPTUH aToMa BOJIOPOAA

7.2.3

BomnHoBbIe cBoiicTBa 4dacTull. BOJIHBI e
Bpoiiss. KopnyckynsipHO-BOJIHOBO#
nyanu3M. Jludpakius dIEKTPOHOB Ha

KpHUCTaJIax

7.2.4

CroHaTa"HHoe H BBIHY)XXJICHHOC H3JTYUCHHUC.

Y CTpoicTBO UM MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHHUeCcKHE YCTPONCTBA: CIEKTPaIbHbIN
aHanM3 (CIEeKTPOCKOI), Jia3ep, KBAaHTOBBII

KOMIIBIOTEP

7.2.6

[Ipaktnueckue  pabotel.  HabGmronenue

JINHENYATOr O CIIEKTpa

7.3

ATOMHOE APO

7.3.1

Metoapl HAaOMIONEHUS] W PETUCTPAINH

SJIEMECHTAPHBIX YaCTHUI]




7.3.2

OTKpbITHE  PAAMOAKTUBHOCTU.  OMBITHI
Pesepdopna mo ompeneneHHio cocTaBa
paauoakTUBHOrO  m3nydyeHus. (CBolcTBa
anb(a-, Oeta-, raMMa-u3nydeHus. BrusHue

PaauOaKTUBHOCTH HaA JKHWBBIC OPraHU3MBbI

7.3.3

OTkppITHE  TOPOTOHA U HEWUTpPOHA.
Hyxnonnass monmens sigpa ['eiizenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4YHCIIO

sapa. M3oTonsl

7.3.4

Anbda-pacnan. DNEeKTPOHHBIH u
MTO3UTPOHHBIN OeTa-pacma. IMamma-
U3Ty4YeHHUE. 3aKOH  paJMOAKTHBHOTO

pacmaja

7.3.5

OHeprus CBS3M HYKJIOHOB B  sipe.

Snepubie cunbl. Jledekt Maccsl sipa

7.3.6

Snepubie peakuuu. Jlenenue u cUHTE3

saaep

7.3.7

SAnepHsiit peakrop. TepmosinepHbIit
cuHre3. [IpoGnemMbl M  NEPCHEKTHBBI
AIEPHOM  DHEPreTUKU. ODKOJIOTMUYECKHE

aCTeKThI AEPHOM SHEPTETUKH

7.3.8

DneMeHTapHble  4YacTulbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJCUCTBU

7.3.9

TexHHYeckne  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibCoHa, sSAEpHBIM  peakTop,

aroMHas Oomba

7.3.10

[Ipaktnueckue pabotel. lccnemoBanme
TPEKOB YACTHUILL (o TOTOBBIM

dhoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mgHoro Heba. Co3Be3mus, sSpKue

3BE3/IBI, IJTAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

Conueunass cucreMa. IlmaHeTel 3eMHOI




I'pyIIIBL. IInaHEeTBI-TUTaHTHI n ux
CIIYTHUKH, KAPJIHUKOBBLIC IIJIAHCTHI. Marjsle

Tena CoTHEYHOH CUCTEMEI

8.3

Connne, ¢otochepa wu  armocdepa.

CoHeuHast akTHBHOCTD

8.4

Nctounuk sHeprun ConHua u 3B€371

8.5

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

3BE3]1 IMIaBHOI MOCJIEN0BATEILHOCTH

8.6

#HH##Par##HBuyTpeHHee CcTpoeHue 3BE3L.
COBpeMeHHBIG npeaACTaBJICHUA 0
npoucxoxaeHnu u somouuu ConHua u

3BE3. DTanbl )KU3HU 3BE3]I

8.7

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

HOJICUCTEMEBI | allTaKTUKH

8.8

Tunel ramakTuk. PaguorajakTWkh U

KBasapbl. YEpHBIE ABIPHI B sAPAX TATAKTUK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaO6ma. PasOeranue ramakTHK.
Bospact u pamuyc BcenenHo#, Teopus
Bonbmioro B3peiBa. Moaenbs  «ropsuen

Bceenennoi». PennkroBoe usnyuenue

8.10

MacmrabHast ~ cTpykTypa  Bcenennoii.
Meraranaktuka. Hepeménubie mpoOaemMbl

aCTPOHOMUU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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