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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUM TpenojiaBanus ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3alUsIX Poccuiickoi denepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBareNbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI 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
oOydeHHusl, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIIPEAMETHBIX
CBs3el (DM3HKM C €CTEeCTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
ONPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4YeHUsl (DU3UKU HA YPOBHE CPEAHEro OOIIEero
o0pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTAThl OCBOEHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeMEeTHbIC, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaM o0ydeHusl.

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYyIas B
KayecTBE y4eOHOT0 MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u acrpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep ¢ pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHS] HOBBIX MAaTEPHUAlOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne (PU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHUW MPUMEHATH
HAy4YHbIA METO/I MO3HAHUS MPHU BHINOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKMA Uil YPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAI HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOTPOCHI KJITACCUYECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢usnueckux Teopuil. Benmymmm B Kypce sBusieTcs
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 TE€XHOJOTUYECKHUX TMPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanus3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo0sIeM palMoOHAIBLHOTO IPUPOIOOIB30BAHUS U HKOJIOTMYECKOI 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHHs SABISAIOTCA (pusmueckue Teopuu (PopMHUPOBAHUE NPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUST (U3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTaBICHUSAX O MPUPOJE, TIpaHUIAX
OPUMEHUMOCTH TEOpUM, JJIsi OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CuCTeMHO-ICSITENBPHOCTHBIN TOIX0M B Kypce (U3UKUA pPean3yeTcs MPEekKIe
BCETO 3a CUET OpraHW3allid IKCIECPUMEHTATHHOU JCSATEIHPHOCTH O0YUYarOIIUXCH.
Jnst  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO MCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OONIUN CHUCOK YUYEHUYECKHUX
OpaKTHUECKUX PalOoT. BoljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4YaCTHUKAMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAaHMpPOBAaHUSA U
ocHalieHuss kabuHera ¢usuku. [Ipu »d>ToM obOecrieuynBaeTCss  OBJAJCHUE
00yJaronmMuCs yMEHUSMU TPOBOJUTh KOCBEHHBIC H3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3anad. Ilpu sTom 1u1st pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlayd C SIBHO
3aIaHHON (PU3UYECKON MOJCIIBIO, TTO3BOJISIIOIIUE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszzesia Kypca, TaK U UHTETPUPYs 3HAHHUS U3
pa3HbIX pasnesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJIEHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHTYallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanumsmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CleueHHI0 Y4eOHOro mporecca 0a30BbIi ypOBEHb Kypca
¢bu3MKN Ha YPOBHE CpeHero 001ero oopa3oBaHus JOKEH N3Y9aThCs B YCIOBHSIX
IpEeIMETHOTO0 KaOuHeTa (M3MKH WM B YCJIOBHMSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKIA. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYAOBaHUE ISl BBHITIOJIHCHUS] YKa3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALlMOHHOE
000opy10BaHUeE.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMmMe Mo (PU3MKE KIIOYEBBIX JEMOHCTpaIUil asis
UCCIICIOBAaHMUSI  U3Yy4YaeMbIX SIBJICHMM M  TIPOLECCOB, OSMIHUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMECHECHHIA.

JlabopatopHoe o00OOpymOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAEeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
Ja00paToOpHOTO O0OPY/IOBaHUS JOJKHBI OBITh TOCTPOSHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BH/JIE ITU(PPOBBIX JTa00paTOpHid.

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

e (opMHpOoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (popMHpOBaHHE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

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

e (dopMmupoBaHWE YMEHHUW OOBSICHITH SBICHHUS C HCIOJH30BAHHEM
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 (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OoOBsSICHEHHS] (U3NUYECKUX SBJICHUW B TIPUPOJAE U JJS TPHHITHUS
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IuYHbIX 3a7ad4 C $BHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHalW3a U HMHTEpHpeTaluu HH(OopMaluu,
OTpezieNIeHUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JaHUE YCJIOBUU JUI PAa3BUTHsS YMEHUM MPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU 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 HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb Je€JaeT BBIOOP
npoBeneHusl J1adopaTopHbIX pabOT M ONBITOB € YYETOM MHIMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIHUXCS.



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 IIPOLlECCE ITO3HAHUS IPUPOABI.
OKCHEpUMEHT B (PU3HKE.

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

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKON 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 (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTE€pUAIbHOW TOYKH, MX MNPOEKIHH HAa OCHU CHCTEMbl KOOPAMHAT.
Clio)xeHue NnepemMenIeHUil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHHUs, IyTH H IepeMEeIEHUs
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
ckopocTs. [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 HCTIOIB30BAHUEM 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 py ABHKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanne COOTHOLICHHST MEXAY NYTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATEINbHBIE 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 HprotoHa
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 (1mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cuia TpeHHs CKOJbKEHUs U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU JIBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpaumleHusa. [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 pabomwl

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 coxpaneHus 8 MexanHuke

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUU.

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

[loTenmuanpapie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKONM HSHEPIHMH CHUCTEMBI 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.

PeakTrBHOE 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 IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Jduddysus. Xapakrep OBHKEHUS 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  MOJEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOro raza. AOCOJIOTHas Temreparypa Kak mepa
CpeaHel KHUHETHUYECKON SHEpPruy TEIUIOBOTO JBWXKeHUsA dacTull rasza. Illkana
temneparyp KenbBuHa. ['a30Bbie 3akOHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

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
B3aUMOJECHUCTBUA.

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 e€ u3MeHnenus. KoanuecTBo TemioTel U padota. BHyTpeHHss
HEPrus  OAHOATOMHOIO  WACAJIBHOrO  raza. Buuabl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3JIy4eHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KosnuecTBo TEIIOTH NpH TEIIONepeaye.

[Tonsitue 00 amuabatHoM mpouecce. I[lepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3ompoieccam. ['padpuueckas
UHTEpIIpeTanus padboThI 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 XOJIOIMIHHUK, 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).

M3meHeHne BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tela 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 kpucrtambel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayum3aius. Y AelibHas TerioTa miaBieHus. CyOoammanus.

YpaBHeHue TerioBoro OanaHca.

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

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHNUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ 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
3apsA0B. [IpOBONHMKH, OUANEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
IIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Qnektpuueckoe 1mone. Hampsok€HHOCTh  anexktpudeckoro mnosis.  [IpuHuun



CYNEPIO3UINN 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 3apsHKEHHOr0 KOHIEHCAaTopa.

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

Llemoncmpayuu

Y CTpONCTBO Y MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

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

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

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

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

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

ONEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi 1enu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAMUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CoOcTBeHHAass M MpUMECHass  IPOBOJUMOCTh
noJiynpoBoJHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

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



OnekTpudeckuii ToK B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATENbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DIJIEKTPOHArpEeBAaTEIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0,
TEPMHUCTOPBI 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 CwiIbl. KOpOTKOe 3ambIKaHME
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3y4yeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmronenue 3nexkTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 0a3oBoro yposHsa B 10 kjacce ocCyIIeCTBISIETCS C
Y4ETOM COZAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCaMM MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

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

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

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

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.

l'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIpyTHe€), JABUraTEIb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMJIBHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpPEBATEIIbHbBIC npuodopkI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaJbBaHUKA.

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. KapTMHa JNMHHUM MarHUTHOU
WHIYKIWH TOJISI MOCTOSHHBIX MArHUTOB.

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

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

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

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. DJEKTPOJBIKYIAs Cujla HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuu @apajes.

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

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIMH. OJEKTPOJABMXKYILIAs Cuia
CaMOWHIYKIIUH.

DHEpPrust MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndecknue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MUHIYKIIMOHHAS IE€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TOJISL.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIYKIIAH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CUIIBI MHAYKIUU OT CKOPOCTH WM3MEHEHUS
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. Ilepuon, yactora, amrumTyna U (asa kojeOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYSCKUMH U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUs
HHEPrUU B UJ€ATBHOM KOJI€OATEIbHOM 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 TIPOJOIBHBIE  BOJIHBI.
WnTepdepenius u qudpakuus 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
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHHE, MPEIOMIIEHHUE, MOJSIpU3anus, udpakuus,
uHTepepenus. CKOpoCcTb JEKTPOMArHUTHBIX BOJIH.

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

[IpuHIMIBI paguoCBs3U U TeneBuacHusA. 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
4acTOTOM KOJeOaHU.



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

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpoCTpaHEHUE CBETAa B
OJIHOpOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

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

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

Hucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. LBer.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHME W OINTHYECKas cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHUil B
coOMpaloIMX U pacceuBaOIIMX JiMH3aX. DopMysa TOHKOHN JIMH3BL. Y BEIUYEHUE,
JaBAEMO€ JIMH30MU.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. Wutepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMoOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaknuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIr0 CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTUYECKOE MNPUMEHEHHE: OYKH, JIyIa,
doroanmapar, NPOEKIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

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

[TontHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanue CBOMCTB N300paKEHUI B JTMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmronenue natepdepeHnm crera.

Ha6mronenue nudpaximm ceera.

Habmronenue aucnepcuu cBeTa.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol



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

Pasnen 6. OcHOBBI crielIHAJIBHON TEOPHH OTHOCUTEIbHOCTH

['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEIMAIIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISL CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPrUEN 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. Onbrtet A. I'. CroneroBa. 3akOHbI
dbororddexra. YpaBuenue DiuHITeHa 1151 doToddpdexra. «KpacHas rpanuiiay
dboTtorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTonaTUMK, COTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekra.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acCTHIL.
[Inanerapnas moxpens aroma. Iloctynmatel bopa. M3nydenune u morsomeHue
(GOTOHOB MpU MEepexojie aToMa C OAHOrO0 YPOBHS DHEPruu Ha JApyrod. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

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

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

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



Llemoncmpayuu

Mopenb onsita Pesepdopra.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITydCHUS.
Brnusinve pagquoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

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

Anbda-pacnian. 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 SA€ED.

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. EMUHCTBO (pn3nueckoil KapTUHBI MUpA.

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

Llemoncmpayuu

CuY€TUrK MOHU3HUPYIOIINUX YACTULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

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» [JI1 3BE3]l TJIABHOM IMOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHUE



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
TaJIAKTHK.

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

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxkue nabnrooenus

HaOmronenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUN JJI ONPENCIICHUS MOJI0KEeHNUS HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sA CEBEpPHOro MOJyIIApUs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlynsl, mianet, Mieunoro Ilytu.

O0o0marnee NOBTOpeHUe

Pons ¢usmku w acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATHYECKOU chepax MesaTeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKHU
Y aCTPOHOMUHM B COBPEMEHHOU HAay4YHOW KapTHHE MUPA, poib (PU3NUECKON Teopuu
B (GOpPMHUpPOBAHUM TMPEACTABICHUM O (PU3NYECKONM KapTUHE MHpaA, MECTO
bu3NYecKo KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

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

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

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIE DBJIEMEHTAPHBIX (QPYHKIUN, MPU3HAKK MOAOOUS TPEyroJIbHUKOB,
onpe/eseHUe MIONIaAH IITOCKUX GUryp u o0bEMa Tell.

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

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBIN
aHamms.



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

Texnonocus: NWHUAKM DJIEKTPONEpEAAdy, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKIMOHHASA I€Yb, pajaap, PaguoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OITHKA,
CoJIHEeuHas Oatapesi.



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

OcBoenune yueOHOTO Tpenmera «®Du3nWKa» HA YPOBHE CpPEIHETO OOIIEeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 0OECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS y4eOHOro npeamera «Ou3nka» AOTKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMUXCAd PYKOBOJCTBOBATHCA
chOpMHUPOBAHHOM BHYTPEHHEW TMO3ULIMENH JMYHOCTH, CHCTEMOW I€HHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHX  YOCXKICHHH, COOTBETCTBYIOIIHUX
TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alMi OCHOBHBIX HAIPABICHUN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON MO3HUIIMNH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEpPECAX TPaKJaHCKOTO
o01ecTBa, yuacTBOBaTh B CAMOYITpaBICHUN B 00pa30BaTeILHON OpraHU3allny;

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

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCTINTAHMS

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3CTeTHYECKOr0 BOCTIMTAHHS:

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



5) TpyA0BOr0 BOCIMTAHMSA:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE I1JIaHbL;

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

6) 3K0JI0rHYecKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPOooIeM;

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

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

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

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

METAINIPEIMETHBIE PE3YJIBTATbBI

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



BJIIAJICTh HaBBIKAMU Y4EOHO-UCCIIEIOBATEIHCKON M TMTPOCKTHOM EATETLHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TTOUCKY
METOJIOB pelieHusl 3a1ad (U3NIECKOTO COJCPKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJ0B MMO3HAHMS;

BJIQJIETh BHWJAMHU JICATEILHOCTH II0 TOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPIPETAUNA, MPEOOPa30BAaHUI0O M MPUMEHEHHUIO B PAa3IMYHBIX yUeOHBIX
CUTYaIMsIX, B TOM YHCJIC TIPH CO3aHUH YYCOHBIX MPOEKTOB B 00yacTu (pu3ukw;

BBISBJISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJM3UpOBaTh 3ajiauy,
BBIJIBUTAaTh THUIIOTE3Y €€ PEeIICHUsS, HaXOJIWUTh apryMEHTHhI [JIs JI0Ka3aTeJIhbCTBa
CBOUX YTBEPXKICHUMU, 3a/1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHWs 3a7addl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh MW (POpMyIupoBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIHHOM
JESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3UKY;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHSIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (U3MKEe B MPAKTHUECKYl0 00JIacTh
KH3HEICITCIIBHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJCH, MPEIaraTh OpUTrHHAIBHBIC TTOAXOAbI U PEIICHHUS,

CTaBUTH MPOOJEMBI U 33/1a9H, JOMYCKAIOIINE ATbTePHATUBHEIE PEIICHUS.

Pa6ora ¢ undpopmaunmeii:

BJIaJIETh HAaBBIKAMM IOJy4YeHHUS MHDOpMaMKU (PU3HMUYECKOTO COAEpKaHUS U3
WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATh IIOWCK, aHaJu3,
CHUCTEMATH3AIMI0 W WHTEPIPETAUi0 HWH(DOpMAIMK pa3IUYHBIX BUAOB U (opM
MIPE/ICTABJICHHUS;

OIIEHUBATh JOCTOBEPHOCTh HH(OPMAIINH;

WCIIOJB30BaTh  CpPeACTBa  HMH(POPMAIMOHHBIX UM  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3aady  C CcoOMofeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTHEHBI, PECYypCOCOEpeKEHHUs, TMPABOBBIX M ITHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co3/laBaTh TEKCThl (PU3MUECKOTO COJACpP)KAaHHS B Pa3IMUHBIX ¢opmaTax C
y4€TOM Ha3zHAYeHUsSI MHPOPMAIIUU U TIEJICBOM ayIUTOPUH, BEIOMpPAs ONTUMAIIbHYIO
dbopMy TIpeICTaBICHUS I BU3yJIU3AIUH.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YyUeOHbIe TeiiCTBUS:
OCYIIECTBIIATH 00IIEeHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(DJIMKTHBIX CHUTyalluii W CMsT4aTh
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 KaXKJIOT'0 WICHA KOJIJIEKTUBA,;

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

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

npeajaratb HOBBIE MPOEKThI, OLECHUBATH MAEHU C TO3ULIUU HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUUYECKON 3HAYUMOCTH;

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

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIEe 1eHCTBUS
Camoopranusanmus:

CaMOCTOSITEJIBHO OCYILECTBIISATh MO3HABATENbHYIO AESATENBHOCTh B 00JIaCTH
(U3MKM M aCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aj1a4, IJIaH BBIMOJIHEHUS MMPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEANOYTEHUN;

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

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

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

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

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



YMETh OIICHUBATh PUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHHUS] 10 WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHM3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

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 ooOpa3oBaHHUs Yy OOydaroNIUXcCs
COBEPIIICHCTBYETCS AIMOIIMOHATLHBIH WHTEJICKT, IPEANOIar aro A
c(hOpMUPOBAHHOCTb:

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

CaMOPETYJIMPOBAHUSA, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aAaNTUPOBATHCI K
IMOILIMOHATBHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

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

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

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh 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 HAay4HOM KapTUHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IIPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS I'a30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;

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



IEKTPOAUHAMMKHA: PAaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMAaJ€HUE TEJ, IBUKEHHE IO OKPY>KHOCTH, WHEPIHS,
B3auMojecTBue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MPU HarpeBaHUU (OXJIaXKIEHUH), TEMJI0BOE
paBHOBECHE, WCHAPEHUE, KOHJCHCALMS, IUIAaBJIECHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, [TOBBIIICHHUE JABJICHUS I'a3a IPU €r0 HarpEBaHUH B 3aKPHITOM
cocyze, CBfA3b MEXIAy [apamMerpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
AJIEKTPU3ALHS TEJI, B3aUMOJICHCTBUE 3aPs/IOB;

OMUCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ysl (PU3NYECKHUE BEIUYMHBI:
KOOpAMHATA, NyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KHHETHYECKasi PHEPrus, NOTEHIMAIbHAS JHEPrusi, MEXaHU4ecKas
paboTa, MeXaHM4YecKass MOIIHOCTb; IpPH OIMCAHWW NPaBUIbHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIHOJIb3YeMbIX BEJIMYMH, WX O0O3HAUEHUS M €IUHMUIIbI,
HAXoJUTh (OPMYJIbl, CBA3BIBAIOLIME JAaHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEJINYMHAMU;

ONMCHIBaTh HM3YyYEHHbIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SBJIECHUS,
UCIONB3Ysl (U3MUECKHE BEIMYHMHBI: JaBICHHME Trasa, TeMIeparypa, CpeaHss
KMHETUYECKAs. DHEPIUs XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA(P(UIIMEHT TMOJIE3HOTO JEUCTBUS TEIUIOBOTO JABHUTaTelsl; MpPH ONHCAHUU
IOPaBWJIBHO TPAaKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEIWYHMH, HX
0003HaUE€HUA W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(bU3UYECKYIO BEIUYHUHY C IPYTUMH BEJIMUYHUHAM;

ONUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
AIIEKTPUYECKOE T0JIe, HANPSKEHHOCTD 011, TOTEHINAJI, PA3HOCTh NOTEHIUAJIOB;
OpU ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EJUHMIIBI; YKa3biBaThb (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3MYECKYIO0 BETUUYHHY C IPYTUMH BEJIMYNHAMU;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIBL: 3aKOH BceMupHOro tsarorenus, 1, I n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHHMS MEXAHUYECKOW DJHEPTUM, 3aKOH COXPAHEHHS HMITYJIbCA,
NPUHLNIN CYNEPHO3ULUUNA CHUJI, HPUHUMUII PABHONPABUS HHEPLUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON DHEPTUU TEIJIOBOIO JBHIKEHHS MOJEKYI C
aOCOJIFOTHOUM TeMmmepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUYECKOTO 3apsia, 3akoH KyloHa, mpu O3TOM pas3invyarh CIOBECHYIO
(bOpMyYIMPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE NPHUHIMIBI JEUCTBUA MAalllUH, TMNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3UYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MPH 3TOM
dbopmynupoBath MpobiieMy/3amadyy W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOrO0 O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYLIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEJIMYHMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, NPH 3TOM KOHCTPYUPOBATHh YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BUJIE TaOnuIl U TpaMKOB, AeNIaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICJOBAHMUS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeIOBATENIbCKOW U MPOEKTHOM
NEeSATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PHU3HUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJa4u
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEO0OXoaAuMbIEe I €€ pElIeHHs, TPOBOJUTh Pacy€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3NMUYECKOU BEIIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYX IAEHUH C OMOpPOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
dbuznyeckue SBJICHUS,

UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSIPHON MHGPOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOJIy4aeMyt0 HH(POPMAILIUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOILECCOB OKPYXKAIOIIETO0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

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



paboTaTh B TpyMIE C BBIIOJIHEHUEM pPA3IUYHBIX COLUAIBHBIX POJEH,
IUTAHUPOBaTh pPabOTy TPyNIbl, pPALMOHAIBHO pACIpeAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESTEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0T0 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 HAy4yHOM KapTHHBI MHMpA, B Pa3BUTHM COBPEMEHHOM TEXHHUKU WU
TE€XHOJIOTHM, B IPAKTHUYECKOW IEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M €IUHCTBO
(u3nYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIENCH:
TOYEYHBIW JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, AIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOIO siipa IMpPH PEIIEHUU (PU3NUECKUX
3azay;

pacrno3HaBaTh (pU3nMUecKe sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUSA, JEHCTBHE MAarHUTHOIO IO Ha
IPOBOJAHUK C TOKOM M JBWXKYILUMHCS 3apsl, JEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPETOMIICHHUE,
uHTepdepennus, audpakuus W TOJNSPU3ALUs  CBETa, JTUCHEPCUs CBETa,
dboTtoanekTpudeckuii 3ghext (hoTodrddhexT), cBeTOBOE AaBleHNE, BOSHUKHOBEHUE
JMHENYaToro CHIEKTpa aroMa BOJOPOJA, C€CTECTBEHHAas M MCKYyCCTBEHHAas

PaauOaKTUBHOCTD;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (3JEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTb  PA3NHMYHBIX  Cpel) |

AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCIOJIb3Ysl (DU3NYECKUE BEITUUYHHBIL:
AIEKTPUYECKUIN 3apsil, CHJIA TOKA, DJIEKTPUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COIPOTUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYIAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisi, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIeH, MEPUOJl M YacToTa
KojeOaHuii B KoyieOaTenTbHOM KOHTYpe, 3apsil U CHiIa ToKa B IIpolecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
ONTHYECKass CWUJia JIMH3bI, MPU OMHCAHWM MPABUIBLHO TPAKTOBAaTh (HU3UYECKUIN
CMBICIT HCIIOJB3YEMBbIX BEJIMYWH, WX OO0O3HAYCHUS W EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOIIME JaHHYIO (PU3WYECKYI0 BEJIMYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TPOLECCHl, HCIOJb3Ys
bu3NYecKue BEJIUMYHMHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHS U UMIYJILC (POTOHA, IEPUO/I TIOJypaciaia, SHEPTHs CBSI3U
aTOMHBIX SI7IEp, TPU OINMWCAHWU TPABWIBHO TPAKTOBAaTh (PU3UUECKUA CMBICI
WCITOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHUS W EAWHMIIBI, YKa3bIiBaTh (OPMYIIBI,
CBA3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHAMM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBICHUS, UCIOIB3Yys (PU3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIHFHOTO W MapajlIeIbHOTO
COEIMHEHMsI TPOBOJHMKOB, 3akoH Jlxoyns—JleHna, 3aKOH 3JIE€KTPOMArHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacCIpOCTPAHEHUsI CBETa, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODWHIITEHHA s (oTodddekra,
3aKOH COXpaHEHUsS DHEPTryu, 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 BBIPAKEHHE W YCJIOBUA (TpaHUIIbl, O00JACTH)
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 10 HWCCJICAOBAHHUIO (PU3WYECKUX SIBICHUN U
MIPOIIECCOB C WCITOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUMN: TMPH 3TOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY HU3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpOBaTH BHIBO/IBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpEHUsT (U3HMUECKUX BEITUYUH, MTPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUsS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C UCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpauKOB, ACIaTh BHIBOJBI IO Pe3yJIbTaTaM UCCIICIOBAHMS;

coOmro1aTh MpaBuiia 0€30MacHOr0 TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATENbCKOW U IMPOEKTHOM
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 (PU3MYECKYIO MOJEINb, BBIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIHI,



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

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHUW 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 MHGOPMAIIUU, TTOJyYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HH(POpMAIHIO;

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

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIET0O MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

WCITIOJIB30BAaTh TEOPETHUECKUE 3HAHUS MO (U3WKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MpU OOpaIeHNH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMHM, JJIsI COXPAHEHUS 370POBbsl U COOJIOJICHUS 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 CUTYyAIMsIX, aJ€KBAaTHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne n/m Kontpoabubie | IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O IO3HAHUSA
but6mmoreka [IOK
1.1 ®dusnka ¥ METOIbl HAYYHOTO TTO3HAHMS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemariia > https://m.edsoo.ru/7f41bf72
Bbubmunoreka LIOK
22 Jlunamika ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
Bbubmunoreka LIOK
3.2 OCHOBBI TEPMOMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bu6nuoreka [IOK
' ®a3oBbIE MEPEXOIBI 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 24
Paznen 4. 3JIEKTPOJINHAMUKA
Bbubmunoreka LIOK

41 DTeKTpOCTATHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 bu6nuoreka [JOK

' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Kontpoabnbie | IIpakTnueckue (upp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTsI padoTsbI
pecypchbl
Paznen 1. JIEKTPOJIMHAMUKA
11 MarnuTtHoe noje. JIeKTpoOMarHuTHast 1 1 3 bubnmoreka [JOK
' WHYKIHS https://m.edso00.ru/7f41c97c
Hroro no pasgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHU4eCKHUE U DIEKTPOMArHUTHbBIE 9 1 bu6nuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
59 MexaHuyecKkue U 3JeKTPOMArHUTHbBIE 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmunoreka LIOK
23 Onritka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crieNIMATILHON TEOpUH 4 1 bubmunoreka LIOK
' OTHOCHUTEJIEHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pa3nein 4. KBAHTOBASI ®PU3UKA
. but6mmoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOM OIITHUKHA 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToMa 4 Bu6muotexa [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/7f41c97c

4.3

AToMHOE S1p0

Bbubmunoreka LIOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U aCTPODHU3UKH 7 E::fg;:::;igﬁﬁf A1c07c
Hroro no pazueny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 O6o061matoniee MOBTOPEHUE 4 ngg;ﬁfg;gﬁﬁ £41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Konrpoabusie | Ilpakruyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
®du3nKa — HayKa O PUPOJIE.
1 Hayunsie MeT(?)IK bl HOSH;)H;I 1 bubmorexa [JOK
e A https://m.edsoo.ru/ff0c32e2
OKpPYKAaroIIero Mupa
Ponw u mecTo ¢pusuku B
5 dbopMHUpPOBaHUH COBPEMEHHOMN 1 bu6nuoreka [IOK
Hay4YHOUN KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEeATEIbHOCTH JIIOIEH
MexaHu4eckoe JBUKEHHUE.
OTHOCHUTEIBHOCTh MEXAaHUYECKOTO bubmuoteka [JOK
3 1
nsuxeHus. [lepemenienue, CKOpoCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE NpSIMONMHENHOE 1 Bu6muotexa [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPAMOIMHENHOE Bu6muotexa [JOK
5) 1
JIBYKECHHE https://m.edsoo.ru/ff0c372e
CBobonHoe najeHue. Y cKkopeHue bubmmoreka [JOK
6 1
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe IBUXEHUE.
7 JIBr>keHrEe MaTepHATbHON TOYKH I10 1 bubmorexa HOK
P https://m.edsoo.ru/ffOc3ada
OKPYXHOCTHU
8 [Tpuntun oTHOCHTENBbHOCTH [ anmuest. 1 bu6mmoreka [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
https://m.edsoo.ru/ff0c3ada

WuepunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuina. [Ipunnun

9 CyIeprno3uiuu cui. Bropoii 3akon Bubmmorexa [IOK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
HrloToHa 17151 MaTepuanbHON TOUKU
Tpetnii 3akon HeroToHa miis bu6nuoreka [IOK

10
MaTepHaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKkOH BCEMUPHOTO TsroteHus. Cuna

11 TsixecTH. [lepBas kocMuueckast Bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuua ynpyroctu. 3akoH ['yka. Bec bu6nuoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagdumument tpenus.

13 Cuna CEH OTI/IBJIGI?I/Iq:I IIpu BI/I)Pi(eHI/II/I EI/IGHHOTGKa HOK

P P https://m.edso00.ru/ff0c3f76
TEJ1a B XKUAKOCTHU HUJIU Ira3¢€
ITocTynarensHOE U BpalaTesbHOE

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. bubmunoreka LIOK
MowmeHnT cunsl. [1nedo cumnsl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
Nmnynbec maTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTEPUATIbHBIX TOYEK. bu6nuoreka [IOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
HUMITYJIbCA. PeakTuBHOE ABHUKCHUC
PaGota 1 MOIITHOCTH CHJIBI.

16 Kunernueckast sHeprust MarepuanbHON bu6nuoreka [IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU DHEPrUUn

17 [ToreHunanbHas sHEprusi. Bu6muotexa [JOK



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

[ToreHunanbHas 3HEPTUS YIIPYTO
neOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3u
MMOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc46l1a

18

[ToTeHnManbHBIE ¥ HENOTCHIIUABHBIC
cuiibl. CBsA3b paboThHI
HETMOTEHIHUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTHU CUCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTUH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas paboTa
«MccnemoBanue CBs3u pabOThI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PACTIKCHUS
PE3HMHOBOT'O JKI'yTa

20

KoHnTtponbHast pabota mo Teme
«Kunemaruka. J[unamuka. 3aKOHbI
COXPAHCHHS B MEXaHHUKE)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKECHUS U
B3aNMMOJICHCTBHS YACTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
1 TBEPJIBIX TEIl

23

Macca monekyn. KonuuectBo
BemlectBa. [locrosunas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ uzMmepenue. [llkana Temmeparyp



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

Lenbcus

HUneansueiii raz B MKT. OcHOBHOE

bubmunoreka LIOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemrepaTypa Kak Mepa
26 CpeaHel KHHETUYECKON SHEPTUU bu6nuoreka [JOK
JIBU>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3akon JlanbToHa. ["'a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota
28 «ccnenoBanue 3aBUCUMOCTH MEXIY
napameTpamu COCTOSHUS
Pa3peKEHHOr0 ra3a
29 H3onporeccsl B UACAIBHOM ra3e U UX bu6nuorexa [IOK
rpaduyueckoe npeacTaBIeHue https://m.edso0.ru/ff0c570e
BnytpeHnHss sHeprus
TepMOHHHaMquCKOﬁ CHUCTEMBI U
crocoObI e€ n3meHnenusi. KonmnuectBo bubmuoreka [{OK
30
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edso00.ru/ff0c5952
SHEPTruUsl OTHOATOMHOTO UJI€ATBLHOTO
rasa
bu6mmoreka [IOK
31 Braer rertonepe ain https://m.edsoo.ru/ff0c5c36
VY ienbHas TEIIOEMKOCTH BEILIECTBA.
32 KonudecTBO TEIIOTHI IpH bubmorexa [JOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauadbaTHelil mpoiecc
33 [lepBblil 3aKOH TEPMOJAVMHAMUKH U €T0 bubmmoreka [JOK
NIPUMEHEHUE K U30ITpoIieccaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTtumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupone. Bropoii 3akon
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpunun gevicteus u KIT Tennooi

bubmunoreka LIOK

35
MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJ1
37 DKOJIOTHYECKUE TTPOOIEMBI
TEIIOIHEPTETHKU
38 O6o0matomuii ypok «MoneKysipHas bubnuoteka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edso00.ru/ff0c6938
KoHnTtponbHast pabota mo Teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubmorexa [IOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooGpazoBaHue U KOHACHCALUS. bu6nuorexa LIOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS 1 OTHOCHTEIIbHAS
41 BJIAXXHOCTh BO3yXa. HachileHHBIN bubmorexa IOK
Hy%a. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue u
42 amop(HbIe Tena. AHU30TPONHUS bubmmoreka [JOK
CBOWCTB KpHUCTAIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAIIBI
[TnaBiieHre M KPUCTAUTA3AIIHS.
43 VenpHas TEMI0Ta MJIaBICHUS bubmorexa [JOK
A ’ https://m.edso0o.ru/ff0c6708
CyO6numarus
bu6mmoreka [IOK
44 YPpaBHEHHE TEILIOBOIO banarca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. INeKTPUIECKU bubmmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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

3apsIoB

[IpoBOIHUKY, TUATIEKTPUKH U

46 IIOJIVIIPOBOAHUKHN. 3aKOH COXPaHEHUS bubnnorexa [IOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
3JICKTPUIECKOTO 3apsijia
BzaumopeiicTBue 3apsa10B. 3aKOH
47 Kyiona. ToueyHBIl 3IEKTPHUECKAI bubmmorexa LOK
y ) p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [IpuHIMn cynepno3unuu bu6nuoreka [IOK
3JIEKTPUYECKUX TOJIeH. JInHumn https://m.edsoo.ru/ff0c6df2
HaIpPsSKEHHOCTU
Pabota cuit 371eKTpOCTaTHUECKOTO
49 nond. Ilorennuan. Pa3zHocts bubnnorexa [IOK
' et https://m.edsoo.ru/ff0c6f00
[IOTEHIMATI0B
H OBOOHHUKU U JUIJICKTPUKHU B
50 3J'IpeKT OCTaTHYECKOM noILe bubnnorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
but6mmoreka [IOK
51 DnexkTpoéMrocTs. KoHInencaro
P a p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IJIOCKOTO
52 KOHJIEHCATOpa. DHEPIHUs 3apsHKEHHOIO bubnnorexa [IOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJCHCATOpa
53 JlaGoparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMI NECTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHLHOTO

amnrmapara, CTpyHHOTO IpUHTEpA.
DJIEeKTpOCTaTUYECKAs 3allUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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3azeMiIeHHE AIIEKTPONPUOOPOB

55

DIJIEKTPUUYECKUH TOK, YCIOBHUS €T0
cymiectBoBaHus. [[OCTOSIHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conportusnenue. 3akon Oma aJist
ydacTka [enu

56

[MocnenoBarenbHOE, MapaienbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHHUKOB. JlaboparopHas pabota
«M3ydeHne CMeIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTH ANEKTPUUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM )
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenue DJ1C ucTouHrKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

PezepBHblil ypok. KonTposibHas
pabota o Teme "DnekTpoauHamMuKa /
Bcepoccuiickas mpoBepouHas paboTa

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

60

Ob6o06maromuit ypok
«DNEKTPOANHAMHKAY /
Bcepoccuiickas mpoBepouHas paboTa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHask IPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCHMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
teMriepaTypbl. CBEepXIIPOBOIUMOCTh



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

DIIEKTPUUYECKUH TOK B BaKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAS U
63 MpUMeCHas MPOBOAUMOCTh. CBOMCTBA 1 bu6nuoreka [JOK
p—~n-niepexona. ITonynpoBoTHUKOBBIE https://m.edsoo.ru/ffOc84ae
npuOOpbI
DNEKTPUYECKH TOK B PaCTBOPax U
paciuiaBax 3JIEKTPOJIUTOB. bu6nuoreka [JOK
64 1
DIEKTPONUTHYECKAsT JUCCOLIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTPUYECKUH TOK B ra3ax.
CaMOCTOSTCIIbHEIN U bubmunoreka LIOK
65 . 1
HECAMOCTOSITENbHBIN pa3psaa. MomaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DNeKTpUUYECKHe MPUOOPHI U
YCTPOMCTBA U UX MPAKTUYECKOE bu6nuoreka [JOK
66 1
npumeHenue. [IpaBuna TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KoHnTtponbHas pabota mo Teme
«Qnekrpocraruka. [locTosHHbII bu6nuorexa [IOK
67 . 1
NeKTpU4ecKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
PA3JINYHBIX CpCaaAX»
68 PesepBHblit ypok. O0o0maromuii ypok 1 Bu6muotexa [JOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c
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
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11 KIIACC

KouunyecTBO 4yacoB DJIeKTPOHHbIE
[1]
Jl:;-n Tema ypoxka Beero Kontpoabnbie | [IpakTuyeckne il:;:eﬂnﬂ :)lg;)l;l;(())il;fenbnme
padoTsI padoTsI pecypesI
[TocTosiHHBIE MATHUTHI U X

1 B3anMoJecTBHEe. MarHuTHOE IT0JIE. 1 Bbu6nuoreka [JOK
Bektop MarHutHOM MHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHMTHON HUHIIYKIIUU
MaruuTtHoe 1nose NpoBOJHUKA C
TokoM. OnbIT Dpcrena. bubanorexa [HOK

2 . 1
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubnuoreka [IOK
MAarHUTHOTO I10JI KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.

4 JlaGopatopHnas pabora 1 1 bubmmoreka [IOK
«HUccnenoBanue nerucTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBMe MarHUTHOTO TOJISI Ha

5 JBIOKYIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubanorexa [HOK
Cuna Jlopenna. PaGoTa crtbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DJieKTpoMarHuTHas HHayKuus. [Totok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

WHIYKIHAU. 3aKOH AJIEKTPOMArHUTHOM



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

nHaykiuu dapanes

JlabopartopHnas pabota
«HccrnenoBanue sBICHHUS
AJIEKTPOMArHUTHON MHTYKIIH)

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJ1C caMOMHIYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

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

TexHudeckue ycTponucTBa U UX
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPHUTENH DJIEMEHTAPHBIX YaCTHL],
MHIYKIIMOHHAs I1eYb

10

O6o0maromuii ypok «MarautHoe
moJie. DIeKTPOMarHUTHAS WHIYKIIHS)

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KontponbHas padoTa mo teme
«MarsuTHoe MnozJe.
DNEeKTPOMarHuTHAsE WHIYKIIHS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
KoJiebanus. ['apMoHnyeckue
KosieOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
IIpesparienue 3aepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
NeproJia MajIbIX KojieOaHuii rpy3a Ha
HUTHU OT JUTMHBI HUTH U MacChl rpy3a»

14

Koneb6arenpubiit koHTYp. CBOOOIHBIE

bu6mmoreka [IOK



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

SJICKTPOMArHMTHBIC KoJIcOaHMs B
nacajibHOM KoJIe0aTETbHOM KOHTYPC.
Awnanorus MCKIAY MCXaHUYCCKNMU U
SJICKTPOMAarHuTHBIMHA KOJICOAHHSIMU

https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akoH
COXpaHEHHUS SHEPTUH B UJI€ATTbHOM
KoJ1e0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o0 3aTyxaromux
KoseOaHusx. BoIHyXIeHHBIE
MeXaHUYeCKHe KoacOanus. Pe3oHaHc.
BbIHYXICHHBIE 2JIEKTPOMArHUTHBIE
KoJIeOaHus

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JeicTByrolee 3HaYeHHE CUIIbl TOKa U
HaIpsOKEHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
JIIEKTPUYECKON IHEPTUU

19

Y CTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT0 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU IIPU
MPOU3BOACTBE IEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
AIIEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HU



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

Mexanndeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. Ckopocth

bu6mmoreka [IOK

21 pacIpOCTPaHEHUS U JJINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle ¥ MPOIOIBbHBIE BOJTHBI
99 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubanorexka [HOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
QHGKTpOMaFHI/ITHBIe BOJIHBI, UX
23 cBolicTBa U ckopocTh. [1lkana bubmmorexa [TOK
https://m.edsoo.ru/ffOccfe
SJICKTPOMArHUTHBIX BOJIH
[IpuHIMIIBI paANOCBA3U U
24 tTeneBuieHus. Pazpurue cpeacTs
cBs3u. Paguonokanus
o5 Konrponsnas pabdora «Konebanus u bubmmoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMOnMHENHOE paCIIPOCTPAHEHUE
26 CBETa B OJIHOPOJIHOM CpeJie. bubmmoreka [JOK
Toveunslii ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHune cBeTa. 3aKOHbI
27 otpaxxeHus cBera. [loctpoeHue bubmorexa LHOK
. https://m.edsoo.ru/ffOcd4e0
1300pakeHMi B TUIOCKOM 3€pKalie
[Ipenomnenue ceta. [loaHoe
28 BHYTpeHHee oTpaxeHue. lIpenensHblil bubnumoreka [IOK
YTOJI IIOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUSI
29 JlaGopatopnas pabora «M3mepenue bubmmoreka [IOK
IOKAa3aTells MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubmmoreka [JOK



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
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https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOW JTMH3BI.
YBenu4yeHue JuH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopHnas pabota

31 «MccnenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 6enoro csera. LIer. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
Wutepdepennus cera. Audpaxius bubnuoreka [IOK
33 .
cera. JludppakunonHas pemeérka https://m.edsoo.ru/ffOced22
ITonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
34
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
Onruueckue HpI/I60pBI )41 yCTpOfICTBa
35 1 yCTIOBHSI MX O€30MacCHOTO
MIPUMEHECHHSI
['paHuIIBI TPUMEHUMOCTH
36 KJIaccnueckor MexaHuku. [loctynarsl bubmmoreka [JOK
CIIELIMAIbHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCHTEIBHOCTh OJTHOBPEMEHHOCTH.
37 3aMeqIeHre BpEMEHH U COKPALIICHUE bubmmorexa LOK
P P https://m.edsoo.ru/ffOcfa42
JJINHEI
DHeprus U UMIYJIbC PENSITUBUCTCKON
38 yacTUnbl. CBsA3b MACChI C SHEPTUEH U bubmmorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJICOM. DHEPIUsl MOKOs
39 Konrponsnas padora «OnTHKa. bubnuoreka [IOK

OcHOBBI cielIMANIbHOM Teopun

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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OTHOCUTCIIBHOCTH

®otonsl. Dopmyna I[Inanka. Dueprus

Bbu6nuoreka [JOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eub 1OK
NOJIMOTCKA
41 .0 A.T.
porosppexta. Ombrrr https://m.edsoo.ru/ffOcffc4
CroneroBa
3akons! hoTodddexra. YpaBHeHHE
42 BﬁHmTegHa nq;)l(bti)OToaq);eKTa bubmorexa LHOK
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotorddexra
Hasnenue ceera. Onbitsl [1. H.
43 JlebGeneBa. XMHYECKOE NEHCTBUE bubmmnorexa [IOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponucTBa u
MPAKTUIECKOE TPUMEHEHHE:
44
¢dboTodrmeMeHT, GOTOAATUHK,
CoJIHeUHas OaTapesi, CBETOIHO]T
45 Pemenue 3agad no reme «J1€MEHTBI bubmuorexa [JOK
KBAHTOBOW ONTHKU) https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnbBITEI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [JOK
POOpA p t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJeIb aToMa
bu6mmoreka [IOK
47 IT b
OCTYIATEL HOpa https://m.edsoo.ru/ff0dOafa
WNznydyenwne u nornomeHue ¢GpoTOHOB
48 I H};qe DI aTOMallJl co H(()bro OBHS bubmorexa LOK
P pexo . A P https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Apyroi. Buasl criekTpoB
49 BosiHOBBIE cBOCcTBa YacTull. BosHbBI bubmuorexa [JOK

ne bpoiina. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOU yaynin3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

50

OTKpBITHE paTMOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenunto cocrasa
PaZAMOaKTUBHOTO U3TyYEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anbda-, 6era-, raMma-
u3Jy4eHus. BiausHue
pPaZOaKTUBHOCTH Ha KUBBIE
OpPTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otombl. Anbda-pacman.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMMa-uznydyeHue

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B sijIpe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iiembl, IEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTEeTUKHU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTpOHA. MeToIbl HAOMIOACHUS U
pErucTpaluy JIEMEHTAPHBIX YaCTHII.
Kpyraslit cton «@yH1aMeHTalIbHbIE
B3auMoIecTBUS. EAMHCTBO
(hbU3UYIECKOI KapTUHBI MHpPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

3TaHBI paSBI/ITI/ISI aCTpOHOMI/II/I.
[Ipukiagnoe 1 MEPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMHUHM. Bun
3B&3mHOrO Heba. Co3Be3aus, IpKre
3BE3/IBI, IJTAHETHI, UX BUIUMOE



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

JABHKCHUC. ComnHeuHas cucremMa

56

Comune. CoHeuHast akTUBHOCTD.
Uctounuk sHeprun CosiHia v 3BE311

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3IbI TJIABHOM
nocie0BaTeabHOCTU. BHyTpeHHee
cTpoeHue 3B€311. COBpEMEHHBIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBomtonnu CoJiHIA U 3BE3]T

58

Muneunsiii [1yre — Hama 'anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNanaktuke. I'anaktuku. Y€pHbie
IBIPBI B IPAX TaJaKTUK

59

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

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas pabota «251€eMEeHTHI
aCTPOHOMUU U aCTPOPUIUKI»

62

O6o0maromuii ypok. Pois dusuku u
aACTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COLIMAIbHON B
ATUYECKOH cdepax AeaTeTbHOCTH
YyesjoBeKa

63

O6o6maromuii ypok. Pois u Mmecto
(U3MKK ¥ ACTPOHOMUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa




64

O6o0maromuii ypok. Posb
¢dbuzmveckoit Teopun B HOpMUPOBAHUHT
MpeACTaBICHUH 0 pu3nuecKon
KapTHHE MHpa

65

Oo6o0maromuii ypok. Mecto
¢u3nveckoil KapTUHBI MUpa B 001IEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUN O IPUPOJIE

66

Pe3epBHblil ypok. MarHuTHOE noJIE.
DneKTpoMarHuTHast UHIYKIUS

67

PesepBubiit ypok. Ontuka. OCHOBBI
CIELUAJIbHON TEOpUU
OTHOCHUTEIBHOCTH

68

Pesepnsiii ypok. KBantoBas ¢usuka.
DJIEeMEHThI aCTPOHOMUH U
acTpou3uku

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha TMpUMepax poidb H MeCTO (HU3UKU B
(OopMHpPOBaHUN COBPEMEHHOM HAay4yHOW KapTHUHBI MHUpPA, B Pa3BUTHH
COBPEMEHHON TEXHUKHU W TE€XHOJIOTUM, B IPAKTHUYECKON JEATEIbHOCTH

JTonen

10.2

Y4YuTHIBaTh TPAaHUIIBI IPUMEHEHUS U3YyYCHHBIX (PU3NYECKUX MOJeNneil:
MaTepuaibHas TOYKa, MHEpIHalbHas cHcTeMa OTCYETa, aOCOJIIOTHO
TBEPAOE TEJIO0, UACATBHBINA I'a3; MOJCIN CTPOCHUS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYCUHBIM DJIEKTPUYECKHHM 3apAl — IpPU PEIICHUU

buznyecKkux 3a1a4

10.3

Pacnio3naBate ¢uzmdeckue sBieHUs (MPOIECCH) U OOBICHATh WX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETHUYECKON Teopuun
CTPOCHHSI  BEIIECTBA M  JJIEKTPOJAMHAMUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MNPSIMOJIMHEIHOE JIBM)KEHUE, CBOOOIHOE MaseHue
TeJ, ABUXKEHUE MO OKPYKHOCTH, HHEPIMS, B3aUMOJCUCTBHE TE,
nuddy3us, OpPOYHOBCKOE MJBWKCHHE, CTPOCHHE IJKUIKOCTEH W
TBEPABIX  Tell, W3MEHEHHe o00bEMa Ten TMpH  HarpeBaHUU
(oXJIaXX/IeHUH), TEIJIOBOE paBHOBECHE, HCIApeHHE, KOHJEHCAIHs,
IJIaBJ€HUE, KpUCTAJUIM3alUs, KWUIIEHHe, BIAXHOCTh BO3/1yXa,
MOBBIIICHNE JAaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIIE,
CBS3b MEXAY IapaMeTpaMu COCTOSIHHSI ra3a B M30Ipolieccax;

SJICKTpU3alUA TCI, B3aHMO,Z[eI>'ICTBHe 3apAaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JIBIKEHHE, UCHOJb3ys (U3MUecKue
BEJIMYMHBI: KOOpAMHATA, MyTh, IEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJIbC Tela, KHUHETHUYECKas DJHEprus,
NOTEHLIMANbHAsL DJHEpPrus, MexaHudeckas paboTa, MexaHH4yecKas
MOIIIHOCTb; TIPY ONMUCAHUH MPABUILHO TPAKTOBATh (PU3HMUECKUN CMBICI
UCTIOJIBb3YEeMBbIX BEJIWYMH, MX OOO3HAUCHHWs] M EIWHUIIBI, HaXOIUTh
(dopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETMUUHY C JAPYTHMHU

BCIIMYNHaAMU

10.5

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEIJIOBBIC




ABJICHUS, UCHOJB3Ys (U3UYECKHE BEJIMYMHBI: JIaBJIEHHE Tras3a,
TEMIIepaTypa, CpeaHssl KHUHETHYecKass DJHEPrus XaoTHYECKOIo
JIBUKEHUS MOJIEKYJ, CpeJHEKBaJApaTUyHasi CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIJIOTHI, BHYTpPEHHsA OHHeprus, paborta rasa,
KO3 PUIMEHT TOJIe3HOro JAEMCTBUS TEIJIOBOTO JABHUTaTelNs; Mpu
ONMCaHUU MPaBUIBHO TPaKTOBATh busnaeckuit CMBICTT
UCIIOJIB3YEMbBIX BEJIMYMH, UX OOO3HAUYCHHS WM EIUHUILI, HAXOIUTh
(dbopMyIbl, CBSI3bIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMUYUHY C IPYTUMU

BCJIMYHMHAM

10.6

OnuceIBaTh HU3YUCHHBIC JBJICKTPUUCCKHC CBOMCTBA BeIIECTBa M
JJICKTPUYECKUE  sBJICHUS  (MPOIECCHI), HCHONB3yd  (pu3nueckue
BEJIMYMHBL:  DJIEKTPHUYCCKUH  3apsl,  DJEKTpUYeCKoe  ToJie,
HaHp}I)KéHHOCTB moJjisi, MOTCHIHAJI, Pa3HOCTb IMOTCHIUAIOB; IIPpU
ONKCAaHUM MPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICI UCIIOIb3YEMBIX
BEJIMYMH, WX OOO3HAYCHUS W CIUHUIIBI; YyKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIME  JIaHHYIO  (DU3HYECKYI0 BEIMYUHY C  JPYTUMH

BCINYHUHAMH

10.7

aHAIM3UPOBaTh (U3MUYECKHE TMPOLECChl U  SIBICHUS, HCIONIb3Ys
(bu3uYecKue 3aKOHBI U TIPUHITUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akoHbl HbroTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOM JHEpIUH,
3aKOH COXpaHEHMS MUMITYJIbCA, IPUHLIUI CYNEPIO3ULUHN CHUJI, IPUHIUI
PaBHOIIpaBHsl HMHEPLUUAIBHBIX CHCTEM  OTCUETa; MOJIEKYJIIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpeIHEH KWHETHUYECKOM SHEPIUM TEIUIOBOTO JBUKEHHS MOJIEKYT C
abCOIIOTHOW TeMIlepaTypo, MEpBBId 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpPAHEHHUs DIJIEKTPUYECKOro 3apsna, 3akoH KynoHa; mpu 3ToM
pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BhIpa)KEHHUE U yCJIOBUs (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE MPUHIMIMBI JACUCTBUS MAaIIUH, TPUOOPOB HU
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBUS HUX O€30M1acHOro

HCIIOJIB30BaHUsA B HOBCGI[HGBHOﬁ KHU3HU

10.9

BrimoaaaTe OKCIICPUMCHTBI IO UCCICIOBAaHUIO (bI/I3I/I‘-I€CKI/IX SIBJICHUU U
IPOIIECCOB C MCIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHI; TIPU
aToM (dopmynaupoBaTh MpobieMy (3amady) W THUIOTE3Y Y4eOHOTO
DKCIIEPUMEHTa,  cOOMpaTh  yCTaHOBKY W3  MPEIJIOKEHHOTO

000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

10.10

OcyiecTBisATh MpsIMBIE W KOCBEHHBbIE HU3MEPEHHS] (PUINYECKUX

BEJIMYMH, MPU ATOM BBIOMpATh ONTUMAIBHBIA CIIOCOO0 M3MEpPEHUS U




HCITI0Jb30BaTh U3BECTHBIC METOAbI OLICHKH l'IOl"peH_IHOCTeI\/'I I/ISMepeHI/II\/'I

10.11

HccnenoBaTh 3aBUCHMOCTH MEXAY (PU3MUECKUMH BEIHYMHAMHU C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPCHHH; TPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJabTaThl TOJYYECHHOW 3aBHCHMOCTH
(bU3MYECKUX BETUYHMH B BUE TAOIUIl M rpauKOB, A€TaTh BHIBOABI 11O

pe3yjibTaTaM HUCCICIOBAHUA

10.12

CoOmomaTe mpaBmiia  0O€30mMacHOr0  Tpylda TMPU  TIPOBEICHUU
UCCIICIOBAaHN B  paMKax Y4eOHOTrO JKCIEPUMEHTa, Yy4eOHO-
UCCJICIOBATENILCKOM M TMPOCKTHOW AEATEIbHOCTH C HCIOJIb30BAHHEM

W3MEPUTEIIbHBIX YCTPOUCTB | JIA0OPAaTOPHOTO 00OPYIOBAHUS

10.13

Pemate pacuérHple 3a/mauu ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
HCIIOJIb3YA (bH3H‘{€CKI/Ie 3aKOHbBI W MNPUHOUIIBI; HAa OCHOBC aHain3a
yCJI0BUMA 3agadyu BBI6I/IpaTI: (bHBH‘-IGCKYIO MOJCIIb, BBICTIATH
bu3nvecKue BENMYUHBI U (DOPMYIIBI, HEOOXOAUMBIC IS €€ pelIeHus,
MIPOBOAMTH PACUETHI U OL[EHUBATh PEATbHOCTH MOJYYEHHOTO 3HAUCHUS

bu3HYECKOI BETUIMHBI

10.14

Pemarp  kauecTBeHHBbIE  33Jayu: BBICTpAauBaTh  JIOTUYECKHU
HENPOTUBOPEUHBYIO LEMOYKY PACCYKICHHM C OMOpoil Ha M3y4eHHBIE

3aKOHBI, 3dKOHOMCPHOCTHU U (bHBH‘-IGCKI/Ie SIBJICHHUA

10.15

Hcnonp3oBaTe NOpu  pElIEHMH Y4Y4EOHBIX 3aJad  COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpUPOBaHMUS,
UHTEpIpETallid M MPEJCTaBICHUA y4eOHOW M HayyHO-TIOMYJISPHOM
UHpOpMAaLIUY, TIOTYYEHHOW M3 Pa3MUYHBIX MUCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATH MOJy4aeMyto HH(popMaLuio

10.16

[IpuBoauTH TpHUMEpPHI BKJIaJa POCCUHUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHC TCXHUKHU U TEXHOJIOTHI

10.17

Hcronp30BaTh TEOpETUYECKHE 3HAHUS MO (HU3MKE B TMOBCEIHEBHOM
KU3HU JIs1 oOecrieueHust 6€30MacHOCTH MPU 0OpaIIeHU! ¢ mpudopamMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JJIsi COXPAHECHHS 3J0POBbS H

cOOI0OICHHSI HOPM SKOJIOTHUECKOT0 TIOBE/IEHUS B OKpYKaloIlIel cperie

10.18

PaGorarp B rpymnme ¢ BHIIOJHEHHEM Pa3IMYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh  pabOTy  TPYMIbI, PalUOHAIBHO  PACIpenesaTh
00s3aHHOCTH M IUIAHUPOBATh JEATENBHOCTh B HECTaHAAPTHBIX
CUTyallUsX, aJACKBAaTHO OLEHMBATH BKJIAJ KaXIOTO M3 YYaCTHHUKOB

TPYIIBI B pelICHUE paccMaTprUBaeMoil mpoOaemMbl




11 KITACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30BaTeJILHOM MPOrPaMMBbI CpelHero o01ero od0pa3oBaHus

111

JleMoHCTpHpOBaTH Ha TMpUMEpax poidb W MeCTO (U3UKH B
(GhOopMHpPOBaHUKM COBPEMEHHON HAyYHOW KapTHHBI MHUpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUW, B IPAKTHYECKON AEATEIbHOCTH

JIIOJIeH, 1IEJIOCTHOCTD U €IMHCTBO (PM3NUECKON KapTUHBI MUpa

11.2

YuuThIBaTh IpaHULbl IPUMEHEHHUS] U3YUYEHHBIX (DU3HMUECKUX MOJENei:
TOYEYHBIN AIEKTPUUYECKUI 3apsj, sAepHas MOJENIb aToMa, HYKJIOHHAs

MO/JIeJIb aTOMHOT'0 Si/ipa MPH pereHN: (U3nYecKux 3aaay

11.3

PacnioznaBate (usnueckue siBiaeHUs (Ipolecchl) U OOBACHITh MX HA
OCHOBE 33aKOHOB  DJIGKTPOJWHAMUKH W  KBAHTOBOU  (PU3UKH:
AIIEKTpUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JICWCTBUSL  TOKa, B3aUMO/ICCTBHE MarHUTOB,
AJNIEKTPOMArHUTHAasE WHAYKIUS, JeHCTBHE MAarHUTHOTO TIONS Ha
MPOBOJAHUK C TOKOM U MABWXKYIIUWUCA 3apsifl, DJIEKTPOMArHUTHBIC
KoieOaHusT W BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHHUE CBETa,
OTpaXe€HHEe,  MpeloMIIeHHe, uHTeppepeHus, audpakus u
MoJISIpU3aIusl CBETa, JUCIEPCUs CBeTa, (OTOdEKTpUuuecKuil 3dekt
(poroaddexr), cBeToBOE maBIEHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAas W  HCKYCCTBEHHAas

PAaaOaKTUBHOCTD

11.4

OnuceiBaTh  M3y4EHHBIE CBOMCTBa  BelIecTBAa  (DJIEKTPHUUECKUE,
MarHuTHBIE, ONTUYECKUE, SJIEKTPUUECKYIO MPOBOJAUMOCTD Pa3TUUHBIX
cCpemn) W DJICKTPOMArHWTHBIC SBJICHHS (TIPOIECCHI), HCIOIB3YS
dusznyeckue  BENUYMHBL:  JJEKTPUYECKUH  3aps], CHlIa  TOKa,
AIIEKTPUYECKOE  HANpPSHKCHHE,  DJIEKTPUYECKOE  COMPOTHUBIICHUE,
pasHocts moteHuuanoB, D/IC, pabora Toka, MHIYKIHUS MarHUTHOTO
nons, cuiaa Awmmepa, cuwia JlopeHua, WHAYKTUBHOCTh KATYILKH,
SHEPrusl ANEKTPUYECKOTO M MAarHUTHOTO MOJel, Mepuoj U 4YacTtoTa
KoebaHuil B KojeOaTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKA B MPOIIecce
rapMOHUYECKHUX AJIEKTPOMAarHUTHBIX KoJIeOaHuH, ¢dokycHoe
paccTosiHWE W ONTHUYECKash CWIa JIMH3bI; MPU OMHCAHUU MPaBUIBHO
TPakTOBaThb (PUIUYECKUH CMBICT HUCHOJB3YEMBIX BEIMYMH, UX
0003HAueHHUsI W EIWHUIBI; YKa3blBaThb (HOPMYJIbI, CBS3BIBAIOLINE

JAHHYIO (PU3UYECKYIO BETUUNHY C IPYTUMHU BEIIMYMHAMHU




115

OnuceIBaTh U3yYEHHBIE KBAHTOBBIE SBJIECHUS U MPOLECCHI, NCIOJIb3Ys
¢u3nyecKkue BETMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, PHEPIHs W HUMIYJIbC (POTOHA, MEPUOA
MoJypacraaa, OHHEpPrus CBA3M ATOMHBIX sA€p; IpPU ONHCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOIb3YEMBIX BEIUYHH,
ux 0003HAUYECHHS M EIUHHIIBI; YKa3blBaTh (OPMYIIBI, CBS3BIBAIOLINE
JNaHHYI0 (GU3NYECKYIO BETUYMHY C IPYTUMH BEITUYUHAMH, BHIYUCIIATH

3HauYeHHE (PU3NYECKON BETUUHHBI

11.6

AHanmm3upoBaTh (U3NYECKUE TMPOLECCHl U SIBICHUS, WCIONb3YS
dusnyeckue 3aKOHBI W NPUHIUOBL  3akoH Owma,  3aKOHBI
MOCJICIOBATEILHOTO M IMApaUIeIbHOTO COCJAMHEHHS TIPOBOJHUKOB,
3akoH Jlkoyns — JIeHna, 3aKOH 3JE€KTPOMArHUTHOW MHAYKIIMU, 3aKOH
MNPSIMOJIMHEMHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUsSI CBETA,
3aKOHbI ~ MpEJIOMJICHUS  CBETa, YypaBHEHHME  OWHIITEWHA Ui
dbotoadderra, 3aKOH COXpAaHEHHS DHEPrUU, 3aKOH COXPaHCHUS
UMITyJIbCa, 3aKOH COXPaHEHUsl DJIEKTPUYECKOrO 3apsna, 3aKoH
COXpaHEHUsT  MaccoBOro uwWcia, nocryinatel  bopa, 3akon
palMOaKTUBHOTO pacmaja; MpH O3TOM pas3iidyaTth CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BHIPAKCHHE U YCIOBUS

(TpaHuIlEl, 00JACTH) TPUMEHUMOCTH

11.7

OHpGI[eJ'DITB HaIlpaBJICHUC BCKTOpPAa HWHAYKIUMA MAr"HuTHOrO TII0JIA

MPOBOJHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHna

11.8

CTpOI/ITB n  OIIMCBIBATDH I/I306pa)KGHI/Ie, co3gaBacMoO€  ININIOCKHM

3EpPKaAJIOM, TOHKOW JINH30M1

11.9

BBITIOTHATE SKCIIEPUMEHTHI 110 MCCIICOBAHUIO (DU3NYECKUX SBICHUN 1
IPOLIECCOB C MCIIOJIb30BAHNEM NPSAMBIX U KOCBEHHBIX U3MEPEHHH; ITpH
3TOM (QopMynupoBaTh NpolieMy (3agady) W TUIIOTE3Y Yy4eOHOro
OKCIEpUMEHTa,  CcOOMpaTb  YCTaHOBKY W3  IIPEAJIOKEHHOTO

000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBiIATh TpsSMble ¥ KOCBEHHBIE H3MEpPEHUS (UINIECKUX
BEJIMYMH, MPU ATOM BBIOMpATh ONTUMAIBHBIA CIIOCOO0 HM3MEpPEHUsS U

HCITIOJBb30BaTh U3BECTHHIC METOAbI OICHKU l'IOl"pGI.HHOCTGfI I/I3MepeHI/II\/’I

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3HUECKUX BEIUYMH C UCTOIH30BAHUEM
OpsIMBIX ~ M3MEPEHUH; TpPU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yibTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3HMUECKHUX
BEJIMYMH B BUJE TaOIUIl U TpaduKOB, JIe1aTh BBIBOJBI M0 pe3ylbTaTaM

HCCICO0BaHUA

11.12

CoOmtomath mpaBuia 0€30MacHOro0 TpyJda TIpU  TMPOBEICHUU




WUCCIICIOBAaHMN B paMKax Y4eOHOTO OKCIEpPUMEHTa, Y4eOHO-
HCCHGHOB&TGHBCKOﬁ n HpOQKTHOI\/'I ACATCIbHOCTU C HUCIIOJIb30BaHHUEM

U3MEPUTENIbHBIX YCTPONCTB U J1a00paTOpHOTO 000PYAOBaAHUS

11.13

Pemate pacuérHple 3amauu ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
HCIIOJIb3Y (bH3H‘-IGCKI/Ie 3aKOHbBI W MNPUHOUIIBI; Ha OCHOBC aHain3a
yCJi0BUA 3agadyu BI:I6I/IpaTI: (bHBHHGCKYIO MOJCIIb, BBIJCTIATH
bu3nvecKue BEMHMYUHBI U (POPMYIIBI, HEOOXOIUMBIEC ISl €€ peIIeHNs,
MPOBOAMUTH PACUETH U OLEHUBATh PEATbHOCTH MOJYYEHHOTO 3HAUECHUS

(bu3MYECKOI BETUIMHBI

11.14

Pemarp  kauecTBeHHBbIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HENPOTUBOPEUHBYIO LEMOUYKY PACCYKICHHM C OMOpoil Ha M3y4yeHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (pr3HUYECKHE SIBICHUS

11.15

Hcnonp3oBath mpu  pelmieHHMH Y4eOHBIX 3a1ad  COBPEMEHHbBIC
MH(OPMALIMOHHBIE TEXHOJIOTMHU JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
UHTEPIIPETallUd W TPEJCTAaBICHUs y4eOHOH M Hay4HO-TIOMYJSpHOU
UHpOpMALIUY, TIOTYYEHHOW M3 Pa3NUYHBIX MUCTOYHUKOB; KPUTHUECKHU

aHAJTM3UPOBATh MOJIy4aeMylo HHPOPMALIUIO

11.16

OOBSACHATh MPUHLUIBI JEHCTBUS MAallUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBHS WX OE€30MacHOrO WCIOJIh30BAaHUS B

IOBCE€IHEBHON KU3HU

11.17

[IpuBOaUTE TPUMEPHI BKJIAAAa POCCHICKMX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTHUH

11.18

Hcronp30BaTh TEOpETHYECKHE 3HAHUS MO (U3MKE B TMOBCEIHEBHOM
KU3HU JIs1 oOecrieueHust 6€30MacHOCTH MPU 0OpaIIeHUU ¢ mpudopamMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JJIsi COXPAHECHHS 3J0POBbS H

coOI0ZICHHSI HOPM SKOJIOTHUECKOT 0 TIOBE/ICHUS B OKpYKaloIllel cperie

11.19

PaboTath B rpyImme ¢ BBIIOJIHEHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNNbI,  PAlMOHAIBHO  pPacCHpenessTh
O053aHHOCTM M IUIAHUPOBATh  JICATEIBHOCTh B  HECTAaHAAPTHBIX
CUTyalUsX, aJEKBATHO OLIEHWBATh BKJIAJ Ka)XJOr0 U3 YYaCTHUKOB

TPYIIIBI B PELLICHHE PaccMaTprUBaeMOi MPOOIIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3iena

Kox nposepsiemoro
3JIeMeHTa

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O IIO3HAHU A

1.1

®uzuka — Hayka o npupoge. Hayunbie
METO/BI IIO3HAHUS OKpY:Karouero mupa. Pois
JKCIIEpUMEHTa W  TEOpUU B  IIpoIlEecce

MO3HAHUS MPUPOIBL. DKCIIEPUMEHT B (pr3nke

1.2

MopenupoBanne (QU3NUECKUX SBICHUH U
npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHBI U TEOpUHU. |'paHMIBI MPUMEHHUMOCTH
buznuecKux 3aKOHOB. [MpuHIMT
cooTBercTBUs. Ponb u Mecto ¢Qusuku B
dbopMupoBaHUH COBPEMEHHOU Hay4YHOU
KApTUHBI Mupa, B IPaKTUYECKON

NEATEIbHOCTH JI0AeH

MEXAHUKA

#HPariKMHEMATHUKA

211

MexaHn4eckoe ABHKCHUE. OTHOCHUTEIBLHOCTh
MEXaHUYCCKOIo IBUKCHUS. Cucrema orcuéra.

Tpaexropus

2.1

212

[lepemenienue, ckOpocTh (CpeaHss CKOPOCTb,
MTHOBEHHAasi  CKOpPOCTb) M YCKOpEHHE
MaTepualbHOW TOYKH, WX IMPOCKIMH Ha OCH
CUCTEMBbI KOOpJMHAT. Crnoxenue

NIEPEMEICHUHN U CII0KEHUE CKOPOCTEH

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSMOJIMHENHOE JBWKECHUE. I'paduxu
3aBHCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOPEHHUS, IIyTH 51 IepeMeLIcHUs

MaTepuaibHOU TOUYKU OT BpEMEHU




214

CBobOonHoe mageHue. Y CKopeHue CBOOOHOTO

MageHust

2.15

KpuBonunelinHoe paBuwxkeHue. PaBHOMepHOe
JABHUKCHHUC MaTepI/Ia.HBHOI\/'I TOYKHN 10
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHas
CKOpOCTb. [lepuon u 4acToTa.

LleHTpOCTpEMUTENFHOE YCKOPEHUE

2.1.6

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JIBUKCHUE CHApsAIOB, LEMHBIE M PEMEHHBIC

nepeaadu

2.1.7

[IpakTnueckue paboTHI. N3mepenne
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOILIEHUS MEXIY MyTSIMH, MPOUIEHHBIMU
TCIOM 3a IIOCIICA0BATCIIbHBIC paBHBIC
MIPOMEXKYTKH BPEMEHU IPU PaBHOYCKOPEHHOM
JBIKEHUM C HAYaJbHOM CKOPOCTBIO, PaBHOM
Hym0. M3ydeHne NBUKEHUS IIapuKa B BA3KOU
JKUJIKOCTU.  M3ydeHWe  JBUIKEHHS — Tela,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

##Pari## IUHAMUKA

2.2.1

[TpuHumn OTHOCHUTEJIBbHOCTH T'anunes.
IlepBoiii 3akoH HproroHa. HMuepuuanbHbie

CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHnun cynepnosunuu

CHIJI

2.2.3

Bropoi1 3akoH HberoroHa mis MarepuanbHOU
TOYKM B HWHEPLUAIBHOW CHCTEME OTCYETA
(UCO). Tpermit 3akoH HerooToHa s

MaTCpHAJIBHBIX TOUCK

224

3aK0H BCEMHUPHOTO TAroTeHus. Cuia TsHKECTH.

[TepBas kocMuyeckas ckopocTb. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe TpeHue. Cuia TpeHHUS
CKOJNBXEHHUS M  CWIa TPEHUs  IOKOS.

Koaddunment tpenus. Cuna conmpoTUBICHUS




IIpu ABUKCHUU TECJIa B ) KUAKOCTH HUJIA I'a3C

2.2.7

HOCTyHaTeHBHOG " BpalmaTCJIbHOC ABUKCHUC

a0COJIIOTHO TBEPIOTO Tela

2.2.8

MoMeHT culIBl OTHOCHTENBHO OCHU BpaliucHU.
[Ineyo cuibl. YCinoBusi paBHOBECUSI TBEPIOTO

tena B UCO

2.2.9

TexHuueckne  yCTpOMCTBA:  MOJLIUITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CIIYTHHUKOB

2.2.10

[Ipaktudeckue paboTel. M3yueHne ABUKCHHUS
Opycka 10 HaKJIOHHOM IIJIOCKOCTH TOJ]
JIEUCTBUEM HECKOJNBKUX cuil. McciaenoBaHue
3aBUCUMOCTH CHJI YINPYTOCTH, BO3HUKAKOIIMX
B nedhopMmupyemMoll MpYyKUHE W PE3UNHOBOM
oOpasrie, OT BEJIWYHMHBI UX JAchOpMAIIHH.
HccnenoBanue yciioBui paBHOBECHS TBEPIOTO

TeJa, UMEIOIIEro OCh BpaICHUS

2.3

##Par#H###3AKOHBI COXPAHEHIMA B MEXAHUKE

NmMmnynbc mMaTepuadbHOW TOYKH, CHUCTEMBI

231 MaTepuaibHbBIX ToueK. MMnynabc cuiasl u
M3MEHEHNE UMITyJIbca Tela
232 3akoH coxpaneHuss wumnyisca B HCO.
o PeaktuBHOE NBHXKEHUE
2.3.3 Pabora cuibl
234 Mo1HOCTb CHJTBI
235 Kunernueckas sHeprust MaTepuaibHOM TOUKH.
o Teopema 0 KHHETUYECKON YHEPTUHN
IlorenunansHas sHeprud. IloreHuuanbHas
2386 SHEPTHs yIpyro nehopMUpPOBaHHOM
o npykunbl. [loTeHImanbHast »SHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIN
[loTeHuManbHble ¥ HENOTEHLMAIBHBIE CHUJIBI.
237 CBs3p  pabOTHl HEMOTCHUUAIBHBIX CHJI C

HN3MEHCHHUEM MEXaHUYIeCKOMN OHCPIrun

CHUCTCMBI TCII. 3aKoH COXpPAaHCHUA




MEXaHUYECKON SHEPTrUun

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuueckne yCTpOMCTBA: IBUIKECHHE DPAaKeT,
o BOZOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[IpakTuueckue paboTel. W3yueHue cBs3H
23,10 CKOpPOCTEM Tel TMpu HEyNpyrom yaape.

HccnenoBanue CBsS3M  pabOTBI  CHJIBI €

W3MEHEHHEM MEXaHHMYSCKOM OHCPIHUU TCJia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJANHAMUKA

3.1

###Par###OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOU TEOPUU

3.11

OcHOBHBIE MOJIOKECHUS MOJICKYJISIPHO-
KUHETUYECKON TEOPUHU. bpoyHoBckoe
nswkenue. Juddysus. Xapakrep JBHKEHUS U

B3aUMOJEHCTBHUS YaCTHUI] BEIIECTBA

3.1.2

Mogenun CTpoeHHMsi Ta30B, KUIKOCTEH U
TBEPABIX Tel ©W  OOBSICHEHHE CBOWCTB

BEIIECTBA HA OCHOBE ATUX MOJENICH

3.13

Macca monekyn. KosmuecTBo BemiecTsa.

ITocrosinHast ABoraapo

3.14

TermoBoe paBHOBecue. TemmepaTypa U €€

n3mepenue. lllkana remneparyp Llenbcus

3.15

Mogens  uacanbHOro  rasa. OcHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOU

TEOpHUU UACAIBHOT'O rasa

3.1.6

AblcomoTHas TeMIieparypa Kak Mepa cpenHei
KWHETHUUYECKOW SHEPIHH TEIIOBOIO JABMIKEHUS

yactul rasza. [llkana remneparyp KenbBruna

3.1.7

VYpaBHnenue Kunanelipona - MeHaeneesa.

3akon [lanpToHa

3.18

I'azoBble 3akoHBI. M30mpoueccs B nacaibHOM
ra3e ¢ IOCTOSHHBIM KOJHMYECTBOM BEIECTBA:

U30TepMa, U30X0pa, u300apa

3.1.9

TexHnuueckue YCTpOMCTBA: TEPMOMETP,

6apomeTp




3.1.10

[Ipaktnueckue paboTsl. M3mepeHue Macchl
BO3JyXa B KJIACCHOM KomHare. MccnenoBanue
3aBUCUMOCTHU MEXy MapaMeTpaMu COCTOSHUS

pa3pex)eHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKHU

3.2.1

TepMmoauHamuueckass cucrema. BHyTpeHH:A
JHEPrus TEPMOJUHAMHYECKON CUCTEMBI H

Coco0bl €€ U3MEHEHUS

3.2.2

KonudectBo Temnotsl U pabota. BHyTpeHHSs s

SHEPTHd OAHOATOMHOI'O UACAJILHOTO Ira3a

3.2.3

Bunel Temonepenauu: TENIONPOBOJHOCT,
KOHBEKIUA, U3JlydeHue. TenmoéMKocTh Tena.
VYnenpHas TEIIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCCTBA TCINIOTHI IPH TCILIONEPEaAUC

3.24

IlepBblii 3ak0H TepmMoauHaMUKHU. [Ipumenenune
IIEPBOTO 3aKOHa  TEPMOJUHAMUKH K
u3onpoueccaM. I'paduueckass uHTEpIIpeTAIIUL

paboThl Taza

3.25

TermoBble MamuHbl. [IpuHIMIBL  OelcTBUSA
TerIoBbIX MamwuH. [IpeoOpa3oBaHus >HEPTrUn
B TEIOBbIX MamwmHaxXx. KoaddunmeHnrt
nosiesHoro  gedcteus  (manee —  KIIM)

temioBoi mamuHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTs  mporeccoB B NPHPOJE.
TeroBele JBUTATEIN. DKoJorn4ecKkue

pOo0OJIEMBI TEIJIOOHEPTeTUKU

3.2.7

Texnuueckue YCTPOMCTBA: JIBUIaTENb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAWJIbHUK, KOHAUITUOHECP

3.2.8

[IpakTuyeckue pabotsl. U3MepeHue yuenbHOM

TEIUIOEMKOCTH

3.3

##H#Par### AT PEIATHBIE COCTOSAHWA BEHHIECBA. ®A30BbIE

I[TEPEXO/IbI




3.3.1

[TapooOpa3oBanue u koHxeHcanus. Vcnapenue
U KHUIIEHUE. VY nenbHast TEIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TeMIIEPaTYphI

KUIICHUS OT JaBJICHUA

3.3.2

AOcConIoTHAsS ¥ OTHOCHUTEIbHAsA BJIAXKHOCTh

BOo3ayxa. Hacelennslii map

3.3.3

Teépnoe TeJIo. Kpucramimueckue u
amopdHble Tema. AHU3OTPONUS CBOWCTB
KPUCTAJIJIOB. Kunxue KPHUCTAJLIBL.

CoBpeMeHHbIE MaTepUalIbl

3.34

[InaBnenne W KpucTau3anusd. Y AelbHas

terutoTa miaBneHus. Cyonumanust

3.3.5

YpaBHEeHHE TEIIOBOTO OamaHca

3.3.6

TexHuueckne yCTpOMCTBA: TUTPOMETP U
IMCUXpPOMCTDP, KaJIOpUMCTp, TEXHOJIOTUHU
MOJTyYEHUsI COBPEMEHHBIX MaTepHajoB, B TOM

YUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTUH

3.3.7

[IpakTnueckue paboTHI. Nsmepenne

BJIQYKHOCTH BO3/yXa

OJIEKTPOAMMHAMUKA

4.1

###HPari#H##OJIEKTPOCTATHUKA

411

OnekTpu3anus Tejl. JJIeKTpuyeckui 3apsia. JBa

BU A DJICKTPUUICCKHUX 3apA10B

4.1.2

[TpoBoHMKH, JTUDJICKTPUKU u

MOJTYTIPOBOHUKH

413

3aKOH COXpaHEHUs DIIEKTPUIECKOTO 3apsia

414

Bzaumopeiictue 3apsanoB. 3akoH Kynona

4.1.5

DneKTpuueckoe noJie. Hanpsxénnocts
3JIEKTPUYECKOTO OJIA. [TpuHnmn
cynepno3uiuu.  JIMHUM ~ HanpsHKEHHOCTH

OJICKTPHUYCCKOI'O ITOJIA

4.1.6

PabGora cuim  3MEKTPOCTATUYECKOTO  MOJIS.

IMTorennuain. PasHocTh MOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U AUBJICKTPUKKU B IIOCTOSAHHOM




SJICKTPUYCCKOM II0JIC. HHBHGKTpI/I‘IeCKa}I

IIPOHUIIAEMOCTh
DNEKTPOEMKOCT. Konpaencarop.
4.1.8 ONeKTpOEMKOCTh  IIJIOCKOIO  KOHJEHcaTopa.
DHeprus 3apsHKEHHOT0 KOHJEHCATOpa
TexHudyeckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
419 JNEKTPOMETP, IJIEKTPOCTATHYECKAs 3alluTa,
o 3a3eMJICHHE JIEKTPOIIPUOOPOB, KOHJIEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTnueckue paboThI. N3mepenue

ANEKTPOEMKOCTH KOHICHCATOPA

4.2

HH#Par###TIOCTOSHHBIM DJIEKTPUYECKUI TOK. TOKU B

PA3JIMYHbLIX CPEJAX

YcaoBus CYIICCTBOBAHUA IIOCTOSIHHOTI'O

421 ayIeKTpudeckoro Toka. Mcrounuku toka. Cuna
ToKa. [IoCTOSIHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka Lenu
423 DJIEKTPUUECKOE COMPOTUBIICHUE. Y IEIbHOE
o COTIPOTUBIICHUE BEIIECTBA
494 [locnenoBarensHOE, napayuiesibHOe,
o CMEIIIaHHOE COEAMHEHNE TPOBOIHUKOB
Pabota snekTpudeckoro Toka. 3akoH Jkoyis
4.2.5
— Jlenua
4.2.6 MONTHOCTB JIEKTPUUYECKOTO TOKA
anektpoaBkymas cuia (manee — DJIC) u
127 BHYTPEHHEE COINPOTUBIIEHUE UCTOYHHKA TOKA.
o 3akon Oma 11 TONHOW  (3aMKHYTOW)
3NIeKTpUYecKou 1enu. KopoTkoe 3ambIkaHue
OneKTpoHHas MPOBOAUMOCTh TBEPABIX
128 METAJJIOB.  3aBUCUMOCTb  COMPOTHBIICHUS
o METaJIJIOB oT TEMIIEPATypHI.
CBepXInpoBOAUMOCTD
429 DJIeKTpUYeCcKuid TOK B Bakyyme. CBoiiCTBa

JJIEKTPOHHBIX ITyYKOB




4.2.10

[onynpoBoanuku. CoOCTBEeHHAs: M IPUMECHAs
MPOBOJUMOCTh MOJYIPOBOAHUKOB. (CBOMCTBA

p-n nepexoxaa. IloxynpoBoHUKOBBIE TPHOOPHI

4211

ONEKTPUUECKUII  TOK B DIJIEKTPOJIUTAX.
DIIEeKTPOTUTHIECKAs JIUCCOLAIINSL.

DneKTpoan3

4.2.12

DIIEKTPUYECKU I TOK B rasax.
CaMOCTOSTENIPHBIEL M HECAMOCTOSTEIbHBIN
pa3psan. PaznuuHble TUIBI CaMOCTOSATEIBHOTO

paspsaa. Monnus. [1nasma

4.2.13

TexHuueckue YCTpOMCTBA: aMIIepMeETD,
BOJIBTMETDP, peocrar, HCTOYHHUKHN TOKa,
3JIEKTpOHArpeBaTeIbHbBIE npuOopHI,
3IIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP
COTMPOTHBIICHUS, BaKyyMHBII JTIO]T,
TEPMUCTOPHI u b oTOpE3UCTOPHL,

MOJTYITPOBOTHUKOBBINA N0/, TaTbBAaHUKA

4.2.14

[IpakTuueckue paboTHL. Nzyuenue
CMEIIAHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne DJIC HCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtusienus. HaOnronenue

AJEKTPOIIH3a

11 KIIACC

Kon Konnposepsiemoro
pasaena 3J1eMeHTa

IIpoBepsiemble 31eMEHTHI COAEPKAHUS

4

OJIEKTPOAMHAMUKA

##HPart#M AT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHA A MHAYKIWA

43.1

ITocTosiHHEIE MarHuThl. BzaumoneicTBue

IIOCTOAHHBIX MarHuTOoOB

4.3

4.3.2

MarautHoe mone. BekTop MarHuTHOU
uHayknuu.  [lpuHimun — cynepno3unum.

Jlunun marnutHOM uHAykKnuu. Kaptuna




JUHUMA  MAarHuTHOM  MHAYKUHUH  TOJIA

ITOCTOSHHBIX MarHuToOB

MarautHOe 1OJ€ NPOBOJHHUKA C TOKOM.
Kaptuna nuHuil nonas JUIMHHOTO NPSMOIO

IMPOBOAHHMKAa MW 3aMKHYTOI'0 KOJIBIIEBOI'O

433 MPOBOJIHUKA, KAaTYIIKU C TOKOM. OmbIT
Opcrena. BzaumoeiicTBre TPOBOAHUKOB C
TOKOM
4.3.4 Cwita Amniepa, €€ MOJlyJIb M HalIPABJICHHUE
Cuna JlopeHua, e€ MOyJb U HallpaBJICHUE.
JIBrm>keHue  3apsOKEHHOW — YacTUIbl B
435 OTHOPOJAHOM MAarHUTHOM Tmozie. Pabora
cuiel JlopeHna
4.3.6 SIBiieHUE AIEKTPOMATHUTHON MHIYKIIMU
4.3.7 IToTok BekTOpa MAarHUTHOM MHIYKIIUU
OJIC unaykiuu. 3aKoH 3JIEKTPOMarHuTHOU
4.3.8 nHaykuuu Papanes
BuxpeBoe »snextpuueckoe mnone. IJC
WHIYKIIUA B TPOBOJHUKE, JBHXYIIEMCS
439 MOCTYIATENbHO B OJJHOPOJIHOM MarHUTHOM
oJie
4.3.10 [IpaBuno Jlenua
NHayKTUBHOCTB. SIBIEHME CAMOUHAYKIUH.
43.11
OJIC caMoOMHAYKIIUH
DHeprusi MarHUTHOTO TOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckne  yCTPOMCTBA:  IIOCTOSIHHBIC
MAarHHuTHI, AIIEKTPOMAarHMTHI,
43.14
AIIEKTPOABUTATElb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTUIl, UHIYKIIMOHHAS NI€Yb
[IpakTrueckue paboTHL. N3yuenue
4.3.15 MarHuTHOTO IIOJ KaTYIIKH C TOKOM.

HccnenoBanue JOeWCTBUS  ITOCTOSHHOTO




MarHura Ha paMmKy ¢ TokoM. MccrnenoBanue

SABJICHUS SHGKTPOMaFHI/ITHOI\/'I HHAYKIOUH

KOJIEBAHMA 1 BOJIHBI

5.1

##HPart#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

Konebarensaas cucrema. CBOOOIHEBIE
KosiebaHus. ['apMoHMUecKkHe KoyeOaHus.
[leprion, wacrora, ammumTyna u ¢asza

KoJIeOaHuil

5.12

[IpyxvnHHBI MasTHHK. MareMaTuyeckuit

MasATHHUK

5.1.3

VYpaBHEHHE TapMOHHYECKUX KOJeOaHUil.
Kunemarnyeckoe u JUHAMHYECKOE

OIKCAaHHUE KOJeOaTEILHOIO JABUXXCHUA

5.14

[IpeBpamenue SHEPruu npu
rapMOHUYECKHX KOJICOAHUSX. Cas3p
aAMIUTATY/IbI KoJIeOaHui HCXOIHOU
BEJIMYMHBI C aMIUIUTyJaMH KojeOaHuil eé

CKOpPOCTH M YCKOPCHHS

5.15

KonebGarenbuplii  koHTYp.  CBOOOMHBIC
SJICKTPOMArHuTHBIC KOJ'I€6aHI/I$I B
UJCTbHOM  KOJIeOaTelIbHOM  KOHTYpE.
Amnamorus MCKIAY MECXaHNYCCKUMU u
AJNEKTPOMATrHUTHBIMHU KOJICOAHHSIMU.

®opmyina Tomcona

5.1.6

3aKOH COXpaHEHHs PHEPIrUu B UICATbHOM

KOJIe0aTEIbHOM KOHTYpE

5.1.7

BbIHy)K,Z[GHHBI@ MCEXAaHHNYCCKHUEC KO.H€6aHI/I$I.
Pe3onanc. Pe3onancHas KpHBasl.
BbIHy)K,Z[ CHHBIC SJICKTPOMArHuTHBIC

KOJIeOaHUs.

5.18

[lepemennsiii  TOk.  CHHycOMJANbHBIN

MEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOI0 TOKa.

AMIUTUTYIHOE W JEHCTBYIONIEE 3HAYEHUE




CHJIbI TOKA U HAITPAKCHU A

5.1.10

Tpancdopmarop. [IpousBoacTso, nepenaua
U NoTpeOleHne IEKTPUUECKONW SHEpPrHH.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOJCTBE
3JIEKTPUYECKOU SHEPIruu. Kynbrypa
HUCIIOJIBb30BaHUA QJICKTPOSHECPTHUU B

IIOBCEIHEBHOM XKU3HU

5.1.11

Texnuueckue ycTpoiicTBa: celicmorpad,
INEKTPUYECKUI 3BOHOK, JIUHUU

SJICKTpOoIICpcaavd

5.1.12

[Ipaktuueckne pabotel. MccrmenoBanue
3aBUCHUMOCTH TEPUOJIa MaJbIX KoJjeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MAacchl
rpy3a. MccienoBanue nepeMeHHOro Toka B
HeNU U3 MOCIEN0BaTeIbHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTYIIKUA U Pe3UcTopa

5.2

##HPar#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbBI

5.21

MexaHunueckue BOJTHBI, YCIIOBUS
pactpoctpanenus. I[lepuox.  CkopocTb
pacrpocTpaHeHHWsT W JUIMHA  BOJIHBIL

HOHGpG‘-IHBIG " IpOAOJILHBIC BOJIHBI

5.2.2

#i#HPar## Vutepdepenuus n audpaxuus

MEXaHUYCCKUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

5.24

ONEKTpOMarHUTHbIE  BOJHBL. Y CJIOBHS
W3IIy4EHUsI  DIIEKTPOMATHUTHBIX  BOJIH.
B3anmuas opueHtanus Bektopos E, B n v

B DJIEGKTPOMArHUTHOW BOJIHE B BaKyyMe

5.25

CBolicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTPAXXCHUC, NPCIOMIICHUC, MOJIApU3alusd,
mudpakmus, wuHTephepeHiua. CKOpPOCTh

SJICKTPOMArHuTHBIX BOJIH

5.2.6

[Ixana AJIEKTPOMATrHUTHBIX BOJIH.

HpI/IMeHeHI/Ie SJICKTPOMAriuTHBIX BOJIH B




TEXHUKE U OBITY

5.2.7

IIpHHHHHLI paHHOCBH3H U TCICBUACHUA.
Pagnomokaryst. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl

5.2.8

TexHuueckne yCTpOWCTBA: MY3bIKaJIbHbIC
MHCTPYMEHTEI, YIABTpa3ByKOBas
TUArHOCTHKAa B TEXHUKE W MEAMIIMHE,
pamap,  paaMONpPUEMHHUK,  TEJIEBU30P,

anTeHHa, tenedon, CBU-neup

5.3

H#HHHPar##OIITUKA

5.3.1

[IpsAMosMHENTHOE PaACIpOCTPaHEHUE CBETA

B OJIHOpOJIHOM cpexe. JIyd cBera

5.3.2

OtpaxkxeHue cBeTa. 3aKOHBl OTPAXKEHUS
cBeta. [loctpoenre n300paXkKeHU B TUIOCKOM

3epKaje

5.3.3

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHUS
CBETa. AOGCOTIOTHBIH MOKa3aTeb

IMPECIOMIICHUA

5.34

[TonHoe BHYTpEHHEE OTpaKEHHE.
IIpenenbHblid yron IMOJIHOTO BHYTPEHHETO

OTpakKeHUS

5.35

Hucnepcust cBera. CJOXHBIM  COCTaB

Oenoro ceera. Llser

5.3.6

Cobuparonue M pacceuBarolfe JIMH3bL.
Tonkasg nuH3a. POKYyCHOE PACCTOSHHUE U
ONTHYECKass  CwWia  TOHKOW  JIMH3BIL.
[MocTpoenne n300pakeHni B COOMPAIOIIIX
U paccenBarolmux JuH3ax. Dopmyna
TOHKOM JHH3EL. YBEIWUCHHE, J1aBacMOC

JINH30U

5.3.7

[Ipenensl IPUMEHUMOCTH T'€OMETPUYECKOM

OIITUKHU

5.3.8

Wntepdepentuss  cBera.  KorepenrtHsie

HCTOYHHUKH. VYcnoBus HaOIIOAEHUS




MaKCHMYyMOB u MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(baBHBIX KOTICpCHTHBIX UCTOYHUKOB

Hudpakuuss  cBera.  JudpakuuoHHas
pemiérka. YciaoBue HaOMIOICHUS TJIABHBIX
5.3.9 MaKCUMYyMOB npu MageHuu
MOHOXPOMaTHYECKOTO cBeTa Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10 [Tomstpusarus cBeta

TexHu4yeckue yCTpOMCTBA: OYKH, JIyIIa,

doroanmnapar, NPOEKIUOHHBIN ammapar,

53.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, nudpakImoHHAas peméTka,
TIOJISIPOU T
[IpakTrueckue paboThI. N3mepenue

nokasarens npenomieHus. MccnenoBanue
5.3.12

CBOWCTB  HW300pakeHW B  JIMH3aX.

Hab6nronenue aucnepcuu cBeTa

BJIEMEHTGHI CIIELITUAJILHOM TEOPUM OTHOCHUTEJILHOCTH

I'panunpl IPUMEHUMOCTH  KJIACCHUYECKOU
MEXaHHUKH. IToctynartsl TEOPUH
6.1 OTHOCHUTEIIBHOCTH: WHBapHUaHTHOCTh
MOIYJII CKOPOCTH CBE€Ta B BaKyyMme,

MPUHIUIT OTHOCUTEILHOCTH DUHILITEHHA

6 OTHOCHUTETTBHOCTb OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHH U COKpAIlEHUe
JUTAHBI
6.3 DHeprus U UMIyJIbC CBOOOHON YaCTHUIIBI
CBsi3b Macchl C JHEpPTHEd M UMITYJIbCOM
6.4 CBOOOMHON 4YacTUIbl. OHEPTrUs MOKOs
CBOOOTHOM YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
- #i#Par###JIEMEHTBI KBAHTOBOI OIITUKU

7.1.1 ®otonbl. Popmyna [1nanka cBs3M sHEPrUU




dorona ¢ ero wyactoTod. ODHeprus u

UMITYJIBC (JOTOHA

7.1.2

OtkpeiTHEe U uccnaeaoBanue Gorodddekra.
Ombitet - AI'. CroneroBa.  3aKoHBI

dboTtordpdexra

7.1.3

YpaBHeHue OHHIITEHHA hias: |

doTtorddekra. «Kpacnas TpaHHIIA

dororddekra
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Hasnenue ceera. OnwiTe! [1.H. JIeOeneBa

7.15

XUMHYECKOE IEUCTBUE CBETA

7.1.6

TexHUYECKHE YCTPOWCTBA: (POTOIIEMEHT,
dboTomaTuuK, COJIHEUHAs Oartapes,

CBETOOMNOO

7.2

CTPOEHHME ATOMA

7.2.1

Mopens atoma TomcoHa. OnBITE
Pesepdopna mo nccinenoBaHUIo CTPOSHUS

aromMa. HnaHeTapHaﬂ MOJCJIb aTOMa

7.2.2

ITocTynatsl bopa. N3nyuyenue u
norjouieHrue (GOTOHOB TpU  Mepexoje
aToMa C OJHOIO0 YpPOBHS DSHEPIUHM Ha
npyroi. Buasl ciektpoB. CeKTp ypoBHEU

SHEPrUM aToMa BOJOpO/ia

7.2.3

BonHoBEIe cBoiicTBa 4dacthll. BoJHBI 1Oe
Bbporins. KopnyckynsipHo-BOJIHOBO#
nyanu3M. Judpakuus dIEKTpOHOB Ha

KpUCTaJlIax

724

CrnoHTaHHOE H BBIHYXXJICHHOC H3JIYUCHUC.

YeTpoicTBO M MpUHIIUT PabOTHI Jiazepa

7.2.5

TexHUuUeCcKrne YCTPOMCTBA: CIEKTPaJIbHbIN
aHaiu3 (CIEeKTPOCKOIT), J1a3ep, KBAaHTOBBIN

KOMITBIOTED

7.2.6

[Ipaktuyeckne  pabotel.  Habmionenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO




7.3.1

Metoapl HaOMIONEHUS M PETUCTPALUH

OJIEMCHTAPHBIX YaCTUI]

7.3.2

OTKpBITHE  PAAMOAKTUBHOCTH.  OMBITHI
Peseppopna mo ompeneneHuo cocraBa
pamuoakThBHOrO  M3nydeHus. (CBolcTBa
anb(da-, Oeta-, raMMa-u3ydeHus. Biusaue

PaaAuOaKTUBHOCTH HA JKUBBIC OPraHU3MBbI

7.3.3

OTkpplTHE  IPOTOHA U HEUTpOHA.
Hyxnonnas mozenp siapa I'eiizenbepra —
WBanenko. 3apsan snapa. MaccoBoe 4uCiIo

sanapa. 3oTomsl

7.3.4

Anbda-pacna. ONEeKTPOHHBIN u
MO3UTPOHHBIA  OeTa-pacrma. INamma-
U3JTy4YeHUE. 3aKOH  paJMOAKTHBHOTO

pacnana

7.3.5

OHeprus CBSI3U  HYKJIOHOB B  sijIpe.

Snepubie cuibl. JlegekT Macchl siapa

7.3.6

Snepubie peakuuu. JleneHue U CUHTE3

saep

7.3.7

Snepusiii peakTop. TepmosinepHbIi
cuHre3. IIpoGneMbl M NEPCHEKTHBBI
SIIEPHOM  DHEPreTUKH.  ODKOJIOTMUYECKHE

ACMEKTHI AJIEPHON IHEPTETUKHI

7.3.8

OnemeHTapHple  yacTHLbl.  OTKpbITHE
HO3UTPOHA. OyHaMeHTaIbHbIE

B3aUMOJIENCTBUS

7.3.9

TexHuueckne  yCTpOMCTBA:  JTO3UMETP,
Kamepa BuibcoHa, sAIepHBIM peakTop,

aroMHas OomMOa

7.3.10

[Ipaktnueckne pabotel. MccrnenoBanue
TPEKOB YACTHILL (o TOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. CosBesnmus, spKue




3Bé3,Z[BI, IIJTaHEThI, UX BUIUMOC IBHXKCHHUC

8.2

Conueu”as cucreMa. IlmaHeTsl 3eMHOI
TPYIIIBL. IImaHeTsI-TUraHTEI Hu ux
CIIyTHHUKH, KAapJMKOBBbIE IUIAHETHI. Maiible

Testa CoOTHEYHOH CUCTEMEI

8.3

Coname, ¢otochepa u  atmocdepa.

CoHeuHas aKTUBHOCTD

8.4

Wctouynuk sneprun ConHua u 3B€37

8.5

3BE3/1bI, HMX OCHOBHBIE XaAPAKTEPUCTUKH:
Macca, CBETUMOCTb, pajuyc, TeMIleparypa,
ux B3aUMOCBSI3b. Juarpamma
«CTIEKTPAJBHBIA  KJIacC — CBETHUMOCTBY.
3BE3MBI  IJIABHOH  ITOCIEAOBATCIBHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBLY IS

3Bé3l[ TJ1aBHOM OCJICA0BATCIIBHOCTU

8.6

###Par###BayTpenHee  cTpoeHue  3BE3.
COBpeMeHHBIe MMpCACTABICHUA 0
NpOUCXOKIeHUH ¥ HBomonmy ConHia u

3BE31. DTanbl )KU3HU 3BE3]

8.7

Mineunsii  Ilyre — Hama [anakTuka.
CnupanbHas CTpPYKTypa lNanaktuku,
pacnpeneinieHue 3BE3N, Ta3a W IBUIM.
IMonmoxxenne wu aBwxkenue ConHila B
lanaktuke. Ilmockas wu  cdepuyeckas

MOJICUCTEMBI | allTaKTUKU

8.8

Tuner ramaktuk. PagworanakTuku U

KBa3apbl. UEpHBIE IBIPHI B AAPAX TaJaKTUK

8.9

Bcenennas.  Pacmimpenue  BceeneHHOM.
3akon XaO6na. PaszOeranue ramakTHK.
Bozpact u pamuyc BcenenHoi, Teopus
bonpmioro B3peiBa. Monene «ropsiuen

Bcenennoi». Penukrosoe usiydeHue

8.10

Macmtabnass ~ ctpykrypa  BceneHnHoil.
Meraranaktuka. Hepeménusie mpoOiembl

ACTPOHOMHH




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka. 10 knacc. Mskumes [.4., byxosues b.b., Corckuii H.H.; nox
penaxiueit [lapdentreBoit H.A. Aknroneproe o6mecTBo «M3marenscTBo
«IIpocsemenue»

» Guzuka. 11 knacc. Msikumies I'.4., byxosues b.b., Yapyrun B.M.; nox
penakiueit [TapdpentreBoit H.A. AxumonepHoe o61ecTBo «3narenbcTBo

((HpOCBGHlGHI/IG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Mapon A.E., Mapon E.A. ®usuka. lunaktuyeckue Marepuansl. 10 kimacc.— M.:
Hpoda, 2004.

Mapon A.E., Mapon E.A. ®uzuka. [Iugakruyeckue Mmatepuansl. 11 knacc.— M.:
Hpoda, 2004.

Kypnan «Duszuka B MIKOJIE»

[Tpunoxenue k razere «llepBoe ceHTIOps»- «PU3HKaA»

bennpuxos I'., ByxoBues b. «Coopuuk 3anad no ¢puzuke» M., Aiipuc-
npecc,2000r

.U TlepenbMan «3aHuMaTeNIbHAs MEXaHUKA. 3HaeTe Ju Bel pusuky?», M, ACT,
1999

bubnuoTeka Harnaaubix nocodwmit; Guszuka 7-11 . [paktukym; OTKpbITas



¢uzuka 1.1 (Hoaronpyausiit, DUINKOH)
A.B. Aranos, Menuniunckas gusuka, Yacts 1/Yacts 2, YuebHoe nocodue,

Kazann, 2022

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://class-fizika.ru/

http://sverh-zadacha.ucoz.ru/index/0-95

Enunas xomnekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB. - Pexxum
nocryma: http://school-collection.edu.ru

DJEeKTPOHHBIEC MIPUIIOKEHUA K yueOHuKaM. - PexxuMm gocryna :
http://www.drofa.ru/catnews/dl/ main/biologyhttp://ict.edu.ru/lib/school-
catalog

Karanoru "O6pa3zoBatenbHbie pecypchl ceTh HTepHET A1 OCHOBHOTO OOIIETO
U cpeaHero (MmoaHoro) obiiero oopazopaHus';

http://fcior.edu.ru @eaepanbHbIN IEHTP UHGOPMAITMOHHO-

oOpa3oBarenbHbIX pecypcoB. MunOG6p PO

http://www.openclass.ru

OTKpBITBIN KJ1acc

http://rg.ru/2011/03/16/sanpin-dok.html

http://school-collection.edu.ru

EI[I/IHa}I KOJUICKIIHA I.[H(prBBIX O6paBOBaT€J'IBHBIX pPECYpCoOB



http://standart.edu.ru

denepanbHBIN roCcyAapCTBEHHBI 00pa30BaTeIbHBINA CTAaHAAPT
http://www.edu.ru

denepanbHbIN noptan «Poccuiickoe oOpa3zoBaHUEe»
http://www.ict.edu.ru

[Topran « HbOpMATIOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
00pa3oBaHUMY

http://www.it-n.ru CeTb TBOPUYCCKUX YUHTECH

http://zoomet.r

ITencoBer.org

12-ii Bcepoccuiickuii HHTEPHET-TICACOBET

http://festival.1september.ru/articles/subjects/5
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