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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (PU3MKE HaAmpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTo mpeameTa « Du3nKay 1mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOrMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKH Ha YpPOBHE CPETHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUH U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIIECCa HCXONd U3 OCOOCHHOCTEW TIIJIAHUPOBAHHUS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOro pasiena Kypca, TaK U UHTErpUpys 3HAHUA U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
¢u3MKM Ha YypOBHE CpEAHEro oOIlero oOpa3oBaHHUs M3y4yaeTcsl B YCIOBMSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAyyHOro LuKia. B kabuHere ¢u3uku wumMmeercs
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paTopHOTO O00OpPYAOBAHUS JIOJKHBI OBITh IHOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEeMJIEHUS OOyHarOUIMXCs K HAYYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMS KaK pe3yibTaTa HW3y4YeHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBI  3HAHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIIOCOOOB peELIECHUS pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHIECKUX MPOIIECCOB, MX BIMSHUS HA OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEIO0BATEIHLCKOH,
TBOPYECKOM JIeATEbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo

oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUA

®usnka — Hayka O mnpupone. Hayunbie MeTOnBl NMO3HAHUS OKPYKAOLIETO
Mupa. Ponb DJKCriepuMeHTa M TEOpUM B MPOLECCE TMO3HAHUS IPUPOJBIL.
DKCnepuMeHT B U3HKE.

MonenvupoBanue (U3MYECKUX SBICHUNM M TIpolieccoB. HaydHbie TUIOTE3HI.
duznyeckre 3aKOHbI U TEOpUH. ['paHHIbl TPUMEHUMOCTH (DPU3UUECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponp m mecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHbIE
JATYUKH.

Pasznen 2. Mexanuka



Tema 1. Kunemamuka

Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAass CKOPOCTb) H
YCKOPEHHE MAaTE€pUaJbHOW TOYKH, HMX IMPOEKIMU HAa OCU CHUCTEMBI KOOpPIWHAT.
CrnoxxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHEWHOE JIBIKeHUE. ['paduku
3aBUCHUMOCTH KOOpPJIHHAT, CKOPOCTH, YCKOPEHHUS, IyTH U IEpEMEIICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe najieHue. Y CKopeHne CBOOOIHOTO MaIeHUsI.

KpuBosmmHenHOE  nBWKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYKHOCTH C ITOCTOSHHOM MO0 MOJAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTb. [lepron u yactora obpamienus. LleHTpocTpeMUTENBHOE YCKOPEHUE.

TexHU4ecKue yCTpOHMCTBAa M IPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JBUKEHUE CHAPSA0B, LIEMTHBIE U PEMEHHBIE TIEpEIayu.

Jlemoncmpayuu

Mopnenb cucTteMbl OTCYETA, WIUTFOCTPAIUs KMHEMAaTHYECKHX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUIN C UCTIOJI30BAHUEM MIPOCTHIX MEXAHU3MOB.

[lameHne Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne ycKopeHHsi CBOOOTHOTO MaICHUS.

Hamnpapienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yyeHne HepaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OINpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSIMHU, HPOUACHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE pPAaBHbIE NPOMEXYTKM BpPEMEHH TIPU PABHOYCKOPEHHOM
JBUKEHUHU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNS [IapUKa B BI3KOU JKUJIKOCTH.

N3ydeHue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunesa.  IlepBeii  3akoH  HeroToHa.
WNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.



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

Tpenue. Bunpl TpeHus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tperne. Cuja TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuita conpoTUBIIEHU NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTynarenbHoE U BpalllaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO Tea.

MoMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunel. YcnoBus
paBHOBECUSA TBEPAOTO TENA.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE IPUMEHEHUE: NOAIINUITHUKH,
JIB>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBenue nHepuuu.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CroxeHune CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U MAJCHUH.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBECHUS TBEPAOIO Tena. Buasl paBHOBeECHS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yuyenue aBmxeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B INPYKHHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIium.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpalleHUS.

Tema 3. 3aKkonbl COXpaAHEHUA 8 MEXAHUKE

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEPUABHBIX TOYEK.
WNMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tea. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaktuBHOE OBHKEHUE.

PaboTa cuiibl. MOUTHOCTD CHJTBI.

Kunernueckass 3Heprusi MarepuanbHOW Touku. Teopema 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

[ToTeHunanbHas SHEPrusl. [ToTeHuunanbHas SHEPTHUs yIOpyro
nedopmupoBaHHor — npykuHbl.  [loTeHuuManpHass  SHeprus Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HEMOTEHIMalbHble  cuibl.  CBsi3b  paboOThI
HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKON SHEPruM CHCTEMBI TEIL
3aKOH COXPAaHEHUS] MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INMPUMEHEHWE: BOIAOMET, KOMED,
IIPYKMHHBIM UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBMKECHHE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO B 0OPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIbI C U3BMEHEHUEM MEXaHUYECKOW 3HEPIUu
T€JIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU U MX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUA U
B3aMMOJICUCTBUS YacTULl BELIECTBA. MOJENM CTPOCHMSI Ta30B, >KHIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ naMmepenue. lllkama Temmneparyp
Llenbcus.

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACAbHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpelHEe KMHETUYECKOM SHEpPruM TEIUIOBOrO JBM)XKEHHs vactul raza. [llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM T'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBI€HHE H30MPOLECCOB: HM30TEpMa, H30X0pa,
nzo0apa.

TexHHYecKue yCTpPOMCTBA M MNPaKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME TUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OnbIThl 10 U PY3UN )KUAKOCTEH U ra3oB.

Monens OpOyHOBCKOTO TBUKEHHUSL.

Mogens onsita llTepHa.

OneIThI, JOKa3bIBAOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJIEUCTBUSI.

Monenb, niutocTpupyromias Ipupoay AaBICHUS ra3a Ha CTEHKU COCY/a.



OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHHIA
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMoanHaMuueckass cucremMa. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U croco0bl €€ u3mMeHeHus. KonnuecTBo TemioTsl U pabota. BHyTpeHHss
HEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonruecTBo TEIIOTH NpH TEIIONEPENAYE.

[Tonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpuMeHeHue TEepBOro 3akOHA TEPMOJMHAMHUKM K u3omponeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TenmoBble  MamuHbl.  [IpuHUOMNBI  AEUCTBUS — TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBaHus SHEpPruM B TEIIOBbIX MaimnHax. KodpuIMEeHT Mose3Horo
nerictBusl TemoBod mamuHbl. [{ukn KapHo u ero kod3phuuMeHT MOJIE3HOTrO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPrUM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3MeHeHne BHYTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIUlonepeiaye.

OnpIT 1O anauabaTHOMY pACHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3mepenue yaeabHOU TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovl

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAsA BJIAXXHOCTh BO31ayxa. HacelmeHHbI map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JABICHUS.



Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOMUSI CBOWCTB
kpuctamuioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. IlnaBinenue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa M NPAKTUUECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IMOIYYEHUSI COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolCTBa HACBHIIICHHBIX NTAPOB.

Kurnenue npy NOHUKEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIECHUS KPUCTAUIMYECKOIO BEILIECTBA.

JleMOHCTpanus KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Pasznea 4. JiaekTpoanHamMuka

Tema 1. dnexmpocmamuxa

DNeKTpu3anmsl Tel. ODJEKTpUUEeCKHil 3apsia. JlBa BHIa JIEKTPUUYECKHUX
3apsaoB. [IpoBOAHMKM, OUANIEKTPUKU W MOJYINPOBOJHHUKHA. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IEKTPUYECKU 3apsi.
Onektpuueckoe mnojne. Hanpsk€HHOCTh  3nekTpudeckoro moiid.  [IpuHuun
CYyNEPIO3ULIUN DJICKTPUUECKUX ToJieH. JIMHUM HanpsHKEHHOCTH AIIEKTPUUYECKOTO
TIOJISL.

Pabora cmnm  anmekrpocratmdeckoro  mousis.  Ilorenmuman.  Pa3sHocTh
MOTCHIMANOB. [IpOBOAHMKM H JOMINEKTPUKA B BJIEKTPOCTATUYECKOM IOJIE.
Jvanexrprudeckast MpOHULAEMOCTb.

DnekTpoéMkocTh. KonaeHcaTop. DIeKTPOEMKOCTh TIIIOCKOTO KOHJEHCATOpa.
DHEpPrus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHndeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AJIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPHUOOpOB,
KOHJICHCATOP, KOIMMPOBAJIBHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEl.

[TpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTAaTUYECKAS 3alIUTA.

JIM3JIEKTPUKY B SJIEKTPOCTATUYECKOM ITOJIE.



3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IIJJACTHH, PACCTOSHUAS MEXAY HUMH U AUIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DIJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTUBICHUE BEIIECTBA.
[locnenoBarenpHOE, TApALIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora oamekTpmueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIIAA CHJIA U BHYTPEHHEE COIMPOTUBJIECHUWE HCTOYHHKA TOKA.
3akoH Oma 111 OJTHOM (3aMKHYTOM) 3JIeKTpUu4YecKol nenu. KopoTtkoe 3aMbIKaHue.

OJIEKTpOHHAss  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIEeKTpUYECKUN TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

IlonynpoBOJHUKMY. CoOcTBeHHas U IIpUMECHAs IIPOBOJIUMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

DJIeKTpUUeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pazpsaa. Monuus. [Lnazma.

TexHuyeckue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIIBHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBINU JAHO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, OTYPOBOJHUKOBBIN TUO]], TaIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTb COIIPOTMBIICHHS LWIMHAPUYECKUX NPOBOJHHUKOB OT JJIMHBI,
IUJIOILIA/IN TIONIEPEYHOI0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYLIEH CcHibl. KOpoTkoe 3ambIKaHHe
raJlbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.



Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHne cMEemaHHOro COEINHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUAKYINEH CHUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIECHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHble CBS3H

Nzyuenne xypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocyIiecTBIsIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, TumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOMIOJEHUE, SIKCIEPUMEHT, MOJEITHUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runepOoia, UxX rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPE/IayH, TEIIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIIOB, JJIEKTPOJIUTHYECKAS JHUCCOLMALIMS,
rajibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOMAIIUIHUKHA, HCIOJb30BAaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JAPYTUE), JBUraTeldb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHUs] COBPEMEHHBIX MaTEpHaioOB, B TOM YHCJIE HaHOMATepHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, AJIEKTpOHArpeBaTeIbHbBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

IlocTostHHBIE  MarHuThl.  B3aummojencTBUe  NMOCTOSHHBIX ~ MarHMTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHuomn cynepno3unuu



MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKUuW. KapTuHa NMHWNA MarHUTHOU
WHYKIIUH T0JISI TOCTOSHHBIX MarHUTOB.

MarautHOe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWHUN WHIYKIUAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoaeicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOyJIb U HalpaBJICHUE.

Cuua JlopeHua, €€ MOyJib M HallpaBlIeHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHUTHOM 1ose. Pabota cuiibl Jlopeniia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
UHIYKIUU. OJEKTPOJBIKYIAA CWila HWHAYKIUH. 3aKOH 3JIECKTPOMAarHUTHOU
nHayKuuu Papanest.

BuxpeBoe »lEKTpUYECKOE ToJie. OIEKTPOABIKYIIAs CUjla WHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM II0JIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  fIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIas CHJIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHudecknue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JluHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiictBre cunbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh JJIEKTPOJBUKYIIECH CHIIbI MHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO MOTOKA.

SIBieHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHAYKIIUH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI



Tema 1. MexanuuecKkue u 31eKmMpOMAZHUMHbLE KOJ1€0aAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHHUS.
["apmonnueckue xonebanus. Ilepuona, wactota, ammummtyaa u Qaza KoJeOaHU.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUA MASTHUK. YPaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJICKTPOMAarHUTHBIE KOJCOAHWS B
UJCATBHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AJIIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux kojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
koseOanusi. Pezonanc. BoiHy)A€HHbBIE JIEKTPOMAarHUTHBIE KOJICOaHMSI.

[lepemennbiii  TOk. CUHYCOWJAIbHBIM IEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHHUS.

Tpancpopmarop. [IpousBoacTBO, nepeaadya U NOTPEOIICHUE SIEKTPUUECKOM
HHEPrur. DKOJIOTHYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTporHepruu. KymnbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HH.

TexHuyeckue ycCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU AJIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMbI (TIPY>KUHHBIM WM
MaTEeMaTUYECKU MasITHUK).

Hablmronenue 3aryxarommux KojieOaHH.

HccnenoBanre CBOMCTB BBIHYXICHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOaAHUSI.

OcuunorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) st
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MOCHEeNOBAaTEIbHOM COEIMHEHHHM pE3UCTOpa, KaTyIIKU
WHYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpHUOJa MajbIX KOJIeOaHUI Tpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre MEepeMEHHOr0 TOKa B LEeNM M3  MOCIEAO0BAaTENIbHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE GOIHbL



MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JuIMHA BOJHBI. llomepeyHple W MPOAOJIBHBIE BOJIHBL.
HuTepdepentus u qudpaxius MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpaxkius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Paqnonokanms.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMAarHOCTHKAa B TEXHHKE M MEIHIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeaoMICHHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenue natepdepeHunu u audppakiud MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronieHue cBsS3UM I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH HU
4acTOTOM KOJieOaHUM.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
IpesioMJIeHUE, MoJspu3auus, Judpakums, UHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
ogHOopoaHOU cpene. JIyu cBera. ToueyHblii ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTelNb
npenoMiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbpIl yroyl IOJHOIrOo
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBaromide JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOSsIHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHume wm3o0pakeHWid B
coOMparoIuX U paccenBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIMUYEHUE,
JlaBaeMoe€ JIMH30MU.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB W MHHHUMYMOB B HWHTEphEpEHITMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBIMA amnmapar, MHUKpPOCKOI, TEJIEeCKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHHE W IIPEIOMIIEHUE CBETA.
OnTuyeckue mpruodopBkI.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanrie CBONCTB U300pKEHUI B JTMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenue natepdepeHinu cBera.

Hab6mronenue nudpakxium ceera.

Habmronenue nucnepcuu cBera.

[Tomydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cexkTpa ¢ MOMONIbIO JU(PPAKIUOHHON PEIIETKH.

HabGmronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3mepeHue nokazaresis npesioMJICHUs CTEKJIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBbHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEJIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ PHEPruei U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. JHEPTHUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. nemenmot K6anmoeoit ONMUKU



®otonbl. opmyna [lnanka cBsi3u sHEPruu GOTOHA C €r0 YaCTOTON. DHEPTUs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwirel A. I'. CtosneroBa. 3akoHbI
dotorpdexra. YpaBuenue DiHmTeitHa st hoTodadpdexra. «KpacHas rpaHunar»

dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHas: OaTapesi, CBETOUOI.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. U3nydyenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHHM Ha Jpyroil. Bujel
crekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BousiHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoitis. KopiycKyisipHO-BOJIHOBOM
Ty allu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHndeckue yCTPOMCTBA M MPAKTUYECKOE NIPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue mMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HabGnrogenue 1MHEeHYaToro CnexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. [amma-
U3ITydeHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

OHeprus CBA3HM HYKJIOHOB B siipe. S aepubie cuibl. JledekT macco spa.

SAnepHble peakuuu. JleneHue u CUHTES saEp.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKUE ACTIEKTHI AJIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanbHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHE: AO3UMETP, Kamepa
Bunbcona, siaepHslif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3NKH

Otanbl pa3BUTHs acTpoHoMmuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aACTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3L.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIIEKTpaldbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApaX
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3ITyUEeHHUE.

Macurabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGnronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JlaTy: OCHOBHBIE CO3Be311s CEeBEpHOIO MOJIYIIAPUS U SIPKUE 3BE3bI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.



O6o0maroniee NOBTOPEeHUE

Ponp ¢u3ukm u acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTUYECKOM,
COLIMAJILHON M 3THUYECKOH chepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
1 aCTPOHOMHUHM B COBPEMEHHON HayYHOH KapTHHE MHPa, POJb PU3NUECKON TEOpUHU
B (opMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTHHE MHpa, MECTO
bU3NYeCcKO KapTHUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBIISIETCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CM C KypcamMM MaTE€MaTHKH,
Ounonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAy4YHBIM (DaKT, Trumore3a, (Qpusnueckas BeIWYHHA, 3aKOH,
TeOopusi, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxa: peUIeHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbI U MX MPOCKIHUH HA OCH KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK IOJ00MS TPEYTrOJbHHUKOB,
ompeieNIeHHe IUIOMIAIU TUIOCKUX (GUryp u 00bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOWM MpHUpOJiE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUA B )KMBOW MPUPOJIE, IEUCTBHE
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJNIMUECKAsI CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa3oBaHUA KPUCTALINYSCKOM PEIIETKHA, CHEKTPaJIbHBIN
aHaJIu3.

l'eocpaghusi:  mMarHuTHbIe TIONIOCA 3€MJIM, 3JIEKU MArHUTHBIX PV,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNVMHWUW DJEKTpOIlEpeaay, TEHEpaTop IEPEMEHHOIO0 TOKa,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs I€Yb, pajap, pPaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OMNTHKA,
CoJIHEUHas Oarapes.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA NPOI'PAMMBLI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHoro mpenmera «®Pusmka» Ha YPOBHE CPEIHETO OOIIETO
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTHh TOCTHUKEHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.



JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenmera «Ousmka» T0IKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMCH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIecTBa, paCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIHLHOU ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEUYETIOBEUECKMX T'YMAaHHCTHUYECKHX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax TIpa)kJaaHCKOIro
oO0IIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alliy;

YMEHHE B3aUMOJICIICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JIEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh pOCCUICKON IPaXKIaHCKON UJICHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
pUCYIIEro (pU3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K Pa3IUuHBIM cdepaMm npodecCHOHANBHONU AESTEIHHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (DM3UKON M TEXHUKOM, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU,

6) 3K0JIOrHYecKOro BOCIIMTAHUS



c(hOPMHUPOBAHHOCTh JKOJIOTHMUECKONW KYJNbTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa SKOJOTMYECKUX MpooiieM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JIEMCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHne OMbITa JEeATeIbHOCTH SKOJOTUYECKOW HAaMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHWE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoIlecce
u3ydeHus: (QU3UKA  OCYIIECTBISATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
JEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3oBble 1ornyeckue AecTBU:
CaMOCTOSITENNFHO  (OPMYNIHpPOBaTH W aKTyalH3UpoOBaTh  mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpEENATh 1M JCSITeNIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,
BBEISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pazpabarbiBaTh MJIAaH PEIHICHUS MPOOJEMBbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaIbHBIX 1 HEMAaTePUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IEJISM, OLICHUBATh PUCKH TIOCIEACTBUIN ACITCIBHOCTH;
KOOPJIIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEabHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIFOUCBBIMH TOHATHIMHU M METOJAMH
bu3nuecKoil HayKH;
BJIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUYECKOTO COJCp)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB ITO3HAHHSI,
BJIQIETh BHUAAMU JEATEIBHOCTH 10 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETAlU, MPEeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IHYHBIX y4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI Ji J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTpPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBaTh TIOJNIyYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3a/Jayd B 00pa3oBaTeIbHOU
JESATEIbHOCTH, B TOM YHCIIE IPU U3YYCHUH (PUUKU;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (uU3MKe B MPAKTUYECKYIO OOJACTh
KU3HECSITEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpPUTrHHAJIbHBIE MTOAXO0/IbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJIy4eHHUs MHPOpPMAIUU (PU3UIECKOTO COJEpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH TOWCK, aHaJM3,
CUCTEMATH3alMI0 U HHTEpPIpEeTalni0 MHPOPMAlMU pa3iMyYHBIX BHUJIOB U (PopMm
IpECTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTMM B PELIEHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ COOMIOJIcHHEeM TpeOOBaHUM DSPrOHOMHMKH, TEXHUKH OE30IacCHOCTH,
TMUTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax cC
y4€TOM Ha3zHayeHMsI THPOPMALUH U LEIEBON ayAUTOPHUHU, BHIOMpPAsi ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYILECTBIIATH OOIIEHHE HA YpOKaX (PU3MKH U BO BHEYPOUHOM JIeATEIBHOCTH;

pacro3HaBaThb MPEANOCHUIKM  KOH(IMKTHBIX CHUTyallud M cMsr4artb
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOKO TOYKY 3PEHHUS C HUCIIOJIb30BaHUEM
A3BIKOBBIX CPE/CTB;

IIOHMMATh U MCHOJIb30BAaTh IPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboTHI;

BBHIOMpaTh TEMaTUKY M METOIbl COBMECTHBIX JEUCTBUU € Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;



IIPUHAMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIHii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
(U3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEIIBHO COCTABJIITh IUIAH PEIICHMS] PACUYETHBIX M KayeCTBEHHBIX
3a]1a4, [JIaH BBIOJIHEHUS MIPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUN;

JieNaTh OCO3HaHHBIA BBIOOp, AapryMEeHTUpOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTyallUsiIM, BHOCUTb KOPPEKTUBBI B JIE€STEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh  HABBIKAMM  TO3HABATENBbHON  pedieKCHUH KaK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHUU;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelieHus;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

NPUHUMATh ce0sl, MOHUMas CBOU HEJJOCTAaTKU U JOCTOMHCTBA;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpeIHEero ooOimero oOpa3oBaHUS Yy OOydJarolIuxcs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afo I
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHATHHOE
COCTOSIHHC, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW IMOIIMOHAIBLHOU ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATILHOE COCTOSTHHE
JPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTMH, B IPAKTUYECKOU ACATEIBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
MaTepHaibHas TOYKa, MHEpIMaIbHas CHCTeMa OTCu€Ta, abCOMIOTHO TBEPOE TEIO,
UJICANIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU peIieHUH PU3NUECKUX 3a]1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKCHUE, CBOOOJHOE TMaJICHUE TeJ, JBM)KCHHWE IO OKPYXHOCTH, WHEpLUs,
B3auMOJIeHicTBUE Tel, Tuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE KUIKOCTEN
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJT TIPU HArPEeBAaHHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHUE, UCIAPEHHE, KOHACHCALUS, MUIABJICHUE, KPUCTAIIM3AlUs, KUIICHUE,



BJI&YKHOCTb BO3/lyXa, OBBIIIIEHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
cCoCylle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIECCax,
AJIEKTpHU3aIUs TeJl, B3aUMOJEHCTBUE 3apsI0B;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIMYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejia, Cuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTECHIHUAIbHAS SHEPIusi, MeXaHU4eCcKas
paboTa, MeXaHUYECKass MOIINHOCTh;, NPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEeMbIX BEIMYMH, MX OOO3HAUYCHHMS M CIUHUIIBI,
HaxoJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UMYECKYIO BEIIMUYMHY C JAPYTUMHU
BEJIMUUHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCTIONIB3Ysl (M3WUYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETUYECKasi SHEPIrUsl XaOTUUYECKOIO JBMKEHMS MOJIEKYJ, CPEIHCKBaApaTUUHASL
CKOPOCTb MOJIEKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KO3(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YeMbIX BEJIMYMH, WX
0o003Ha4YeHUsT U EIUHMIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIIME JaHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUUHAM;

ONHUCHIBAaTh U3YYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
ABJICHUS (TIPOLIECCHI), UCTONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUMN 3apsi,
ANIEKTPUUYECKOE TI0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIIMAN, PAa3HOCTh MOTEHIIUAJIOB;
NP OINKMCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHM CMBICT HCIIOIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYCHMS W EIUHUIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMM;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (Pu3nueckue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOW DHEPruu, 3aKOH COXpPAaHEHUS HMITYJIbCa,
MPUHIUIT CYNEPHO3UIIMA CHUJI, MPUHIMII PABHOINPABUS HWHEPLUHMAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHENH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AJIEKTPUYECKOTO 3apsjaa, 3akoH KylloHa, mpu 5TOM pasiuyarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKCHUE W yCIOBUA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TMPUHIUIIBI  JCHCTBUS  MAaIllUH, NpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs UX O€30MMACHOTO WCIOJIb30BAHUS B
MMOBCEIHEBHOM YKU3HH;

BBITIOJTHATH OKCIIEPUMEHTHI I10 HCCIIEIOBAHUI0 (DU3MUCCKUX SBJICHUNA |
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM



dbopMmynupoBath MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMAJIOKEHHOTO O0OpYyNOBaHUS, MPOBOIUTH OMBIT H
(GbOopMyIHpPOBATh BHIBOIHI,

OCYILECTBIIATh MPSMbIE U KOCBEHHbIE U3MEPEHUSI (U3NUYECKUX BEIUYMH, IPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIIOJb30BaThb HW3BECTHHIE
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMIPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH B
BUJIE TaOnMIl U rpauKoOB, A€JaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3HUecKre 3aKOHBI U MPUHIIUITEI, HA OCHOBE aHAJIM3a YCIOBUSA 33/1a4U
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pEelIeHUs, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT'0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY PACCYXIEHUM C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS;

UCIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyNIe C BBHINOJHEHHEM pPAa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYNNBl, PANMOHAIBHO paCHpeeisTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHUBAThH
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE pPacCMaTpUBaeMOn IPOOIIEMBI.

K xonmy oOyudenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YJArOIINXCSl YMEHUM:



JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B TPAKTUYECKOW NEATENBHOCTH JIOJAEH, LEITOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEei:
TOYEYHBIN IJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHas
MOJieJb aToMa, HYKJIOHHAsh MOJEJb aTOMHOTO siipa MpH pPElIeHUU (PU3NUEeCKUuX
3a/1ay;

pacrno3HaBaTh (pu3MUECKHUe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCUCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKLHWs, JCHCTBUE MArHAUTHOTO IIOJIS HA
IPOBOJHUK C TOKOM U JBIXKYIIUMHCS 3apsi, 3JCKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPAaCIpPOCTPAHEHUE CBETA, OTPAXEHHUE, IPEIOMIICHUE,
uHTEeppepeHus, audpakuus W MOOJAIpU3alus CBETa, JHUCIEpPCUs CBETa,
dbotoanexTpudeckuii 3Pdext (hoTodddexT), CBETOBOE AaBlIeHNUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAsT W HCKYCCTBEHHAs
PaaOaKTUBHOCTb;

OINKCHIBaTh M3YYEHHBIE CBOICTBa BelIeCTBa (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTHUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) H
AJIIEKTPOMArHUTHBIE SIBJIIEHUA (TIPOLECCHI), MCHOJB3Yyd (U3UUYECKUE BEIHYMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUYECKOE
COIPOTHBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIIKYIAs cuia, paboTa TOKa,
WHAYKOUS MarHATHOTO MOJjs, cuwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTH
KATYIIKH, DHEPrUs DJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi W CHJa TOKa B MpOLEcce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsIHHUE U
ONTUYECKasi cuja JMH3bI, NMPU ONHCAHMU NPABUIBHO TPAKTOBATH (UINYECKUHN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEeHHS M €JAMHMIIbI, YKa3bIBATh
GbopMysbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JAPYTUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SBICHUA M IIPOLECCHI, HCIIOIb3Ys
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUO]T MOTYypacaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMUIIBI, yKa3blBaThb (HOpPMYIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JPYTUMH BEIUYUHAMH,
BBIUUCIISATH 3HAaU€HNE (PU3NYECKOM BEINYNHBI;



aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBJICHUS, UCIOJIB3Yys (U3HUECKHE
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBLHOTO U MapajjieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa miia Gororddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
ANEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOr0 4ucia, moctynaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHHUMOCTH;

ONPENIEeNIATh HAMPABIICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUN: TPU ITOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MpPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO0 M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATH YCTAHOBKY, (PHUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIWYUH B BUJE TaOJUIl U
rpaduKoOB, JI€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U JIaOOPATOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOOXOMMbIC JJisl €€ pEeIIeHHs, MPOBOJUTh PACUYEThl U OIICHUBATH PEaTbHOCTH
MOJTY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;

pelaTh KaYeCTBEHHBIC 33/1a4l: BHICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHHII C OMOpON Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe ABIICHUS,



UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEJCTaBJICHUS y4eOHOW W HAYYHO-TIONMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMaLUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MalUIUMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HH;

IPUBOJUTH IPUMEPHI BKJIAJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEIO0 MHpA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYXKAIOIIEH Cpene;

paboTarb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE PACCMAaTPUBAEMON IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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 pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIIMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KIIACC
KoaunuecTBO yacon DJIeKTPOHHbIE
Nen/m  Tema ypoka B Konrpoabusie IIpakruueckne UndpoBbie
cero padoThI pa6oTnI oOpasoBaTe/bHbIE
pecypchl
1 ®dusnka — Hayka o npupojae. Hayunsie MeToapl 1 bubnnorexa [JOK
MO3HAHUS OKPYKAOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Poab u mecTo pusuku B hopMupoBaHUU
2 COBPEMCHHOM HAayYHOM KapTHHEI MUpA, B 1 bubmorexa [JOK
p . i P Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOIeH
Mexanudeckoe aBrxeHrne. OTHOCUTEIbHOCTh
3 MeXaHH4ecKoro apmxenus. [lepeMmemienne 1 bubmorexa HOK
A + HIepeMett ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE 1 bubmorexa LOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPAMOJIIMHENHOE ABUKEHHUE 1 bubmorexa HOK
YEROp P A https://m.edsoo.ru/ff0c372e
5 CBoboaHoe najzieHne. Y cKkopeHrne cBOOOHOTO 1 bubmuoreka [JOK
naJicHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. [[prxenue 1 but6mmoreka [IOK
MaTEPHUaIbHOU TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunnun oTHOCHTENbHOCTH [ anmuest.
8 Wneprmmanbupie cucteMbl oTcueTa. IlepBrii 1 bubnnorexa [JOK
P - Hep https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna. [IpuHIUI cynepno3uiiuu
. P Hep bubnuorexa [JOK
9 cun. Bropoii 3akon HetoToHa niist 1

MaTepHaIbHON TOYKH

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
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10 Tperuii 3akoH HproToHa 1)1 MaTepraIbHbIX Bu6muoteka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKoH BCeMUPHOTO TsAroTeHust. Cuna TSHKECTH. bubnmnoreka HOK
IlepBas kocMHu4ecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nmorexa [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yrpyT K https://m.edsoo.ru/ff0c3e18
Cuna tpeaunsa. Koxddumnment tpenus. Cuia
13 cor OTEIBJ'IGHI/ISI i (11)/I(bHBI/I)KeHI/II/II) Tena B bubmorexa HOK
P P https://m.edsoo.ru/ff0c3f76
KHUJIKOCTH WA Ta3e
[ToctynatensHoe U BpalareiabHOE ABMKEHUE
14 a0COJIIOTHO TBEPAOTO Tesla. MOMEHT CHIIBI. bubnnorexa [JOK
[iteyo cumel. YciioBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MaTepuanbHOU TOYKH, CUCTEMBI
15 MaTepUuaIbHBIX TOYEK. IMITynbc cuibl. 3aKoH brbmmorexa LTOK
P ' Y ) https://m.edsoo.ru/ff0c43d6
COXPaHEHHUS UMITyJbca. PeakTHBHOE IBUKEHHE
Pabora u momtHOCTh cvitbl. KuHeTnueckas
16 sHeprus mMarepuanbHoi Touku. Teopema 00 bubmorexa LOK
p P o P https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW YHEPTUN
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEPTHsI YIpyro neGopMUpOBaHHON MPYKUHBI. bubnmnoreka [JOK
[ToTennuanpHas YHEPTUS Tea BOJIU3U https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTH 3E€MJIU
[ToTeHnManbHbBIe U HEMOTEHITUAILHBIE CHJTIBL.
18 CBs13b pabOTHI HEMOTCHITUAIBHBIX CHIT C bubmmnorexa [JOK
M3MEHEHUEM MEXaHUYECKON YHEPTUN CUCTEMBI https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPAHCHHS MEXaHHUYECKOW SHEPTHUH
19 Jlaboparopnas pabota «lccrienoBanue CBSI3U



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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paboThI CHITBI C U3MEHEHHEM MEXaHHYECKON
SHEPIUHM TeJla Ha IPUMEPE PACTSKEHUS
PE3UHOBOTO JKI'yTa)»

KonrponsHas pabora o teme «KunemaTuka.

bu6nmoreka [IOK

20 JluHamuka. 3aKOHbI COXPAHEHHUS B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
21 KHMHETHYECKOH Teopuu. bpoyHoBCcKOe bubmorexa LOK
https://m.edsoo.ru/ff0c4dc2
nekenue. nddysus
XapakTep ABMKCHUS U B3aUMOJICHCTBUS YaCTHI]
22 BelecTBa. Mo/ienu CTPOCHUS ra30B, KUJIKOCTEH
U TBEPJIBIX TEII
93 Macca monekyi. KonndecTBo BemecTsa.
[Tocrosinnas ABoraapo
24 TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus
o5 Wneanshsiii raz B MKT. OcHOBHOE ypaBHEHHE bu6mmoteka IIOK
MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TemrepaTypa Kak Mepa cpeiHen
26 KMHETUYECKOM SHEPTUU IBUKEHUS MOJIEKYIL. brbmmorexa LTOK
. https://m.edsoo.ru/ff0c511e
VYpaBuenue MenaeneeBa-Knanelipona
27 3akoH JlampToHa. ['a30BbIC 3aKOHBI
Jlaboparopnas pabota «lccrnenoanue
28 3aBUCUMOCTH MEXIy apaMeTpaMH COCTOSTHUSA
pa3peKEHHOT0 Tra3a
29 M3onporiecchl B €ambHOM ra3e u ux but6mmoreka [IOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
30 BHyTpeHHss sHEprus TEpMOIUHAMUYECKOM bubmuoteka [IOK

CHCTEMBI B CITIOCOOKI €€ n3MeHeHus. KoanuecTBo

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
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TEIUIOTHI U paboTa. BHyTpeHHsIs sHEprHs
OJIHOATOMHOT'0O M€AJILHOIO ra3a

31 Buasl Teronepenaun bubmmorexa [JOK
A peAl https://m.edsoo.ru/ff0c5c36
VY nenbHas TEII0EMKOCTD BEIIECTBA.
32 KonunuecTBo TEMI0THI py TemIonepeaaye bubmorexa [JOK
. P P ' https://m.edsoo.ru/ff0c5c36
AnuabaTHbIN TIporecc
33 [TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO bubnnorexa [JOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTs npoiieccoB B mpupojie. Bropoii bubmmoreka [JOK
3aKOH TE€PMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
. . bubnnorexa [{OK
35 [Tpuniun nevicteust u KIIJ{ TernmoBoi MamuHb https://m.edsoo.ru/ff0c600a
36 uxn Kapnao u ero KIT/]
37 DKosornyeckue npoOaeMbl TEIIO3HEPTreTUKH
O6o6maromuit ypok «MomnekynsipHas pu3nka. bubnuoreka [IOK
38
OCHOBBI TEPMOTMHAMUKH https://m.edso0.ru/ff0c6938
39 KonTponbHas padora no teme «MonekynspHas bubmuoreka [IOK
¢usuka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6a50
40 ITapooGpazoBanue u koHaeHcaus. Vcnapenue bubmuoreka [IOK
U KUIIEHUE https://m.edsoo.ru/ff0c63b6
41 AOconroTHAs 1 OTHOCHTEIbHAS BIIAYKHOCTh but6mmorekxa [IOK
BO3Ayxa. HacellieHHslil nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u amoppusie
42 TGJ‘I;) HAHI/ISOT OHI:/ISI CBOIICTB K I/ICTaJ'IJ'IOEq) bubmmorexa [JOK
' p P ) https://m.edsoo.ru/ff0c65f0
Kunkue kpucrtamisl. CoBpeMEHHBIE MATEPUATIBI
43 [InaBneHne u kpuctauM3anus. Y qesbHas bubmuoteka [IOK

TertoTa miaBneHus. Cyoaumanus

https://m.edsoo.ru/ff0c6708
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bubnunoreka LIOK

44 YpaBHCHHE TEMIOBOTO banarica https://m.edsoo.ru/ff0c6820
45 Dnektpu3anus Ten. DIeKTpUuuecKuil 3apsa. /Isa bubmmoreka [JOK
BH/JIA AIEKTPUUECKUX 3aPsI0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOIHUKHU, TUBTIEKTPUKHU U TTOTYIIPOBOIHUKH. bubnmnoreka HOK
3aKOH COXpaHEHUs ANEKTPUUECKOTo 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 B3aumoneiictBue 3apsaoB. 3akoH Kynona. bubnuorexa [JOK
To4deuHblid TEKTPUIECKUI 3apsi]l https://m.edsoo.ru/ffOc6ce4
Hanps:k€HHOCTD 37EKTPUYECKOTO MOJS.
48 [TpuHIMI CyNeprno3UIIUH SJICKTPUUECKUX MOICH. bubmorexa LIOK
N https://m.edsoo.ru/ff0c6df2
Jluaun HanpsKEHHOCTH
49 Pabota cuit 3IeKTpOCTaTHYECKOTO OIS, bubmmoreka [JOK
[Torenmman. Pa3HOCTh MOTEHLIMATIOB https://m.edso0.ru/ff0c6f00
[IpoBOIHMKY U AUDIIEKTPUKH B
50 3J'Ip€KTp00TaTI/I‘I€CKOM HOl:J)'Ie. Jusnextpuaeckas bubmmorexa [TOK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
N bubmuoreka [IOK
>1 duekrpotukocts. Koaencatop https://m.edso0.ru/ff0c7126
59 DNeKTPOEMKOCTD MIIOCKOr0 KOHAEHCATOpa. bubnnorexa [JOK
DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHnas pabora "H3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa”
[IpuHIUIT NENCTBUSA U TPUMEHEHNE
54 KOHJICHCATOPOB, KOMMPOBAJILHOTO arnmapara,
CTPYHMHOTO IPUHTEPA. DIIEKTPOCTATUYECKAS
3amuTa. 3a3eMIIEHUE IEKTPONpHOOpOB
55 DNEeKTPUYECKHUI TOK, YCIOBHSI €TO

cymiectBoBaHus. [loctosunsiil Tok. Cuita Toka.



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

Hanpsokenne. Conpotusiienue. 3akoH Oma i1t
y4JacTKa Ieru

HOCJIGI[OB&TGJIBHOC, napajjieJibHOC, CMCIIAHHOC

COeMHEHHE ITPOBOAHKUKOB. JlabopaTropHas

bu6nmoreka [IOK

56 0.5
pabota «3ydeHHe CMEIIAHHOTO COCTUHEHHUS https://m.edsoo.ru/ff0c74f0
PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnmnoreka HOK
3akon Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 71 OJIHOM (3aMKHYTO)
AEKTpUIECKO# 1enu. KopoTkoe 3aMpIkaHUeE. By 10K
nOIMOoTEKA
58 JIaboparopHas padora «M3mepenne DJ1C 0.5
patop P P A https://m.edsoo.ru/ff0c7ae0
HMCTOYHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS
PesepBHblit ypok. KonTponbHas pabota mo teme
59 "DnextpoanHamuka" / Becepoccuiickast bubnmorexa HOK
P p https://m.edsoo.ru/ff0c8c56
MpoBepoyHas pabora
60 O6o0mmaromuii ypok «JIeKTPOIUHAMUKAY) / bubmuoreka [IOK
Bcepoccuiickast mpoBepouHas paboTa https://m.edsoo.ru/ff0c88be
DNeKTpOHHAs IPOBOJIUMOCTH TBEPIBIX
61 METAJIJIOB. 3aBUCUMOCTh COIPOTHUBIICHUS
METAJIJIOB OT TEMITePaTypBHl.
CBepXIpoBOANMOCTh
62 DneKTpuuecKkuil Tok B Bakyyme. CBoiicTBa
ANIEKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U
63 MpUMecHas MpoBoUuMocTh. CBoiicTBa p—N- bubmmorexa TIOK
P P ' https://m.edsoo.ru/ffOc84ae
nepexoa. [lomynmpoBogHUKOBBIE TPHOOPHI
64 DNEeKTPUYECKUI TOK B pacCTBOpaxX M pacruiaBax but6mmoreka [IOK



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
https://m.edsoo.ru/ff0c84ae

AJIEKTPOJIUTOB. DIEKTPOIIUTHYECKAS
JUCCOITHAITUS. DIIEKTPOIJIA3

https://m.edsoo.ru/ff0c82ba

DneKkTpuyecKkuil Tok B razax. CaMoCTOATENbHbII

bub6nmoreka [IOK

7| .M . 1
65 Y HECAaMOCTOATENbHBIN pa3psa. MomHus https://m.edsoo.ru/ff0c84ae
IImazma
DiekTpruYecKue IpUOOpsl M YCTPOUCTBA U UX
66 g aKTI/II)‘leCKOC Iy I/II)MeHane }{_[ ]ZBI/IJ'Ia TEXHUKU 1 Bubmaorexa ITOK
P P P https://m.edsoo.ru/ff0c86fc
0€e30I1aCHOCTH
KoHntposbHas paboTta mo teme
67 «Onextpoctatuka. IIoCTOSIHHBINA dJIIEKTPUUYECKUI 1 buGnuorexa [IOK
p ' p https://m.edsoo.ru/ffOc8a8a
TOK. TOKH B pa3IMYHBIX CPEIax>»
68 PezepHbiil ypok. O600maronuii ypok mo 1 Bu6motreka [JOK
TemaM 10 xiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KosaunvecTBo yacoB DJIeKTPOHHbIE
Nen/m  Tema ypoka B Kontposabnbie IlpakTuueckume  UHppoBbIE
r
cero padoThI paboThI oOpasoBaTe/bHbIE
pecypcsbl
[TocTossHHBIE MArHUTHI U UX B3aUMOJECHCTBUE. B LIOK
. nonMoTeKa
1 MarnuTHO€e nosie. Bekrop MaraHuTHoM 1
. https://m.edso0.ru/ff0c9778
WHIYKIWW. JIMHUY MarHUTHOW UHTYKIIUN
MarsuTHoO€e noje IpOBOJHUKA C TOKOM. OMbIT o OK
. nonroTeKa
2 Opcrena. BzaumoencTBre NpoBOAHUKOB C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaboparopHas padota «/3ydyeHne MarHuTHOTO 1 1 bubmmoreka [JOK
TOJISI KATYILIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS1 HA TPOBOJHUK C
4 tokoM. Cmita Ammniepa. JlabopartopHas pabora 1 1 bubmuoreka [IOK
«HccnenoBanue IeMCcTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JIeficTBHE MarHUTHOTO TOJIL HA JIBHKYIILYIOCS BuG OK
nonnoTexa
5 3apspkeHHyto yactuity. Cuna Jlopenna. Pabora 1 1
e https://m.edsoo.ru/ff0c9df4
cuiibl Jlopenna
DOnexkrpoMarauTHas uHAyKIus. [loTok BekTopa
6 MarHuTHOM uHAyKnuu. DJ1C nHayKnuu. 3aK0H 1
3JEKTPOMAarHUTHON MHAyKInn Papanest
7 JlaGopatopHnas padora «lccnenoBanue sBiIeHUs 1 1 bubmuorexa [IOK
AJIEKTPOMArHUTHON MHIYKIIUH https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBI€HUE CAMOUHIYKIUH.
bu6muoreka [IOK
8 S/1C camMmOMHIYKIIMHU. DHEPIUsl MATHUTHOTO 1 1

ITOJIA KaTyIIKU C TOKOM. QHGKTpOMaFHI/ITHOe

https://m.edsoo.ru/ff0ca600



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
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I10JIC

TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MMOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUTHI,

o ANEKTPOABUIaTENb, YCKOPUTENIN JIEMEHTAPHbIX
YaCTHIl, UHAYKIIUOHHAS 11€Yb

10 O6o0maromuii ypok «MarauTHoOe moJe. bubnmnoreka HOK
DJIEKTPOMAarHuTHAs MHTYKIIHS» https://m.edsoo.ru/ff0cab82

1 KonTponbnas pabota no Teme «MaruutHoe bubmmoreka [JOK
rosie. DJIeKTPOMarHuTHasE UHIYKLUS https://m.edsoo.ru/ff0cad58
CB00O0/IHBIE MEXaHUYECKUE KOJIeOaHusI.

12 I"apmonunueckue xonebanus. Y paBHEHUE Bu6mmoteka [JOK
rapMoHuuYeckux kojebanuii. [Ipespaienue https://m.edsoo.ru/ff0caf06
SHEPTUHU
JlabopaTtopHas pabota «lccnenoBanue

13 3aBUCHMOCTH TIEPHO/Ia MAJTBIX KOJIeOaHUii rpy3a
Ha HATH OT JUTMHBI HUTH U MacChI TPy3a»

Koneb6arenbHblil koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B HJ€aIbHOM

14 K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHUS MEXKIY brbmmorexa [IOK

https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH
KoJe0aHusIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHHUsI YHEPTUU bubmuorexa [IOK
B U/I€aIbHOM KOJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/ffOcb9c4
[IpencraBnenue o 3aTyxaromux KojaeOaHHUsX.

16 BbIHyX1eHHbIE MEXaHUYECKHE KOJIeOaHuU . bubmuoreka [JOK
Pe3onanc. BeiHyX€HHBIEC DJIEKTPOMarHUTHBIE https://m.edsoo.ru/ff0cbb86
KoseOaHus

17 [Tepemennsbiit Tok. CHHYCOMTATLHBIN bubnuorexa [JOK



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIUINTYTHOE U JEUCTBYIOILIEE 3HAUCHUE
CHJIBI TOKA U HANPSKEHUS

https://m.edsoo.ru/ffOcbd34

Tpauchopmarop. [IpousBoacTBo, nepenava u

18 .
MoTpedIIeHNE NIEKTPUICCKON YHEPTHH
YCTpoHCTBO U MPAKTHYECKOE MPUMEHEHUE
19 AJIEKTPUYECKOTO 3BOHKA, Te€HEpaTopa bubmorexa LOK
p > patop https://m.edsoo.ru/ff0cc324
MEPEMEHHOTO TOKA, JIMHUK JIeKTponepenay
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ucnoiab30BaHust
ANEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
MexaHn4yecKue BOJHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopoctsb bubmmoreka [JOK
pacnpocTpaHeHus U JyIMHa BOJHEI. [lonepeunbie https://m.edsoo.ru/ff0cca54
Y TIPOJOJIHHBIE BOJHBI
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubmuoreka [IOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNeKTPOMarHUTHHIE BOJHBI, X CBOMCTBA U bubnnorexa [JOK
ckopocTsb. [IIkana 371eKTpOMarHMTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 [TpuHIMIIBI paTUOCBSI3U U TETIEBUACHHUS.
PazButue cpencts cBsizu. Paanonokanus
but6mmoreka [IOK
25 KonTponbnas pabota «KoneGaHust 1 BOTHBDY
p p https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacpOCTPaHEHHUE CBETA B
26 OJTHOpOHOM cpeae. TodeuHblil HCTOYHHUK CBETA bubmmorexa TIOK
P pene. ' https://m.edsoo.ru/ff0cd350
JIyud cBera
97 OTtpakeHne cBeTa. 3aKOHBI OTPAKEHHUS CBETA. bubnmnorexa [JOK

[TocTpoenue n3o00pakeHUi B TUIOCKOM 3€pKajie

https://m.edsoo.ru/ffOcd4e0



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

IIpenominenue ceera. IlonHoe BHyTpeHHEE

28 oTpaxkenue. [IpenenbHblil yroi noiHoro bubmmorexa LIOK
p - pe T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS

29 Jlaboparopuas pabota «/3mepeHue mokasarens bubnmnoreka HOK
MPETOMJIEHUS CTEKIIA https://m.edsoo.ru/ff0cd67a

30 JIunzel. [locTpoeHune n300paXkeHuid B JINH3E. bubnmnoreka HOK
dopmysia TOHKOH JIMH3bI. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ffOcddle

31 Jlaboparopuas pabota «lccrienoBanre CBONCTB
M300paXeHUI B TUH3AX)

Hucniepcust ceera. CIIOXKHBIN cocTaB 6e710r0

32 ceeta. L[Ber. JlabopaTopHast pabota
«Habnronenue aucnepcuu cBeTa»

33 HNutepdhepennus ceera. udpakius ceera. bubnnoreka [JOK
JudpakionHas pemeTka https://m.edsoo.ru/ffOced22
ITonepeunocTs cBeTOBBIX BOJH. [ongpusanus bubnmnoreka HOK

34
cBeTa https://m.edsoo.ru/ff0cf02e

35 OnTrueckue mpruOOpbI U yCTPOMCTBA U YCIOBUS
nx 0e301macHOro MPUMEHEHHUS
I'panuIbl TPUMEHUMOCTH KJIACCUYECKOU

36 MexaHuKU. [TocTynaTel crieualibHON TEOPUN bubnmorexa [JOK

] Y P https://m.edsoo.ru/ff0cf862
OTHOCHUTENIbHOCTH

37 OTHOCHUTENBHOCTH OJJTHOBPEMEHHOCTH. bu6muoreka [JOK
3ameJIeHHE BPEMEHH U COKPAILEHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
OHeprus ¥ UMIYJIbC PENATUBUCTCKON YaCTHUIIBI.

38 CBsI3b MaccChl C SHEpPTHUEH U UMITYJIHCOM bubmorexa [TOK

p Y ' https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
39 KonTponbnas padota «Ontuka. OCHOBBI bubmuotexa [IOK

CHGHH&J’IBHOﬁ TEOpHUU OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40 ®oronsl. Dopmyina [Inanka. DHeprus u Bu6muotexa [JOK
HUMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccnenoBanue Gorodddekra. bubnmnoreka HOK
Omprtet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl portorddekra. YpaBHeHHE DUHINITCHHA
42 151 potodddekra. «KpacHas rpaHuIiay bubmorexa LOK
. - RP paHh https://m.edsoo.ru/ff0d015e
dhoTodrddekra
43 JaBnenue ceera. Onwitel I1. H. JIeGenena. bubnuorexa [IOK
XUMHYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U MPAKTUYECKOE
44 IIpUMEHEHUE: (POTOINEMEHT, POTOAATUUK,
CoJIHEUHasl ObaTapesi, CBETOIUO]]
45 Pemrenue 3amad mo reme «JI€MEHTBI KBAHTOBOM bubmuoreka [{OK
ONTUKN» https://m.edsoo.ru/ff0d0302
Mognens atoma Tomcona. OnbiTsl Pesepdopna
46 10 paccessHuio o-vactuil. [ImanerapHas Moaensb bubmorexa LOK
P t P A https://m.edsoo.ru/ff0d091a
aToma
bubmmoteka IIOK
47 IT b
OCTYIIFTRL Bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornomnieHrne (GOTOHOB MpH
48 e ey)?o € aToMa ¢ onj{oro (bOBHSI 3HeerH Ha bubmorexa LHOK
p VH a P p https://m.edsoo.ru/ff0d0afa
npyroit. Buabl ciekTpoB
BosiHoBBIE cBOicTBa yacTull. Bosusl ne bpois.
49 KopryckyinsapHO-BOJIHOBON AyaIN3M bubnmotexa LOK
PTyCKyIAp Y ' https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE ¥ BBIHYXKJCHHOE U3TyUYCHHE
OTkpBITHE PATUOAKTHBHOCTH. OTBITHI
bubnunorexa LIOK
50 Pezepdopaa o onpeaenennio cocrara

PaaOaKTUBHOI'O U3JTYUYCHUA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cfe16
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51

CaoiictBa anb(a-, 6era-, raMmma-u3ITydeHuUsI.
BrusiHue pajoakTHBHOCTH Ha )KUBBIC
OpraHu3MbI

52

OTKpbITHE IPOTOHA U HEWTpOHA. 30TOMBI.
Anbda-pacniaa. DIEKTPOHHBIA U TTO3UTPOHHBIH
Oera-pacnaj. ['amma-u3inydeHnue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

54

55

56

57

58

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
peakuuu. Snepusiii peaktop. IIpodnemsl,
IIEPCIEKTHUBBI, IKOJIOTUYECKHUE ACIIEKTHI
SIIEPHOM YHEPTETUKH

OnemeHTapHble YacTULBl. OTKpBITHE
o3UTpoHa. MeTo/bl HaOM01eH s U
pPErucTpanyy dJIeMEHTapHbIX YacTull. Kpyrusii
cTosl «©yHIaMEHTaJIbHbIE B3AUMOICHCTBHS.
EnuncTBO hnznueckoil KapTUHBI MUpay

Dransl pa3BuTUs acTpoHoMuu. [IpukiagHoe u
MHPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMUH.
Bun 3Bé3nH0r0 HeOa. Co3Be3nus, ipKue 3BE3HI,
IIJTAHETHhI, UX BUJIUMOC IBUXKXCHUC. COJ'IHC‘-IHaH
cucTrema

Comnnaue. CoiiHeuHast aKTUBHOCTE. MICTOUHUK
sHeprun CoJHIIa U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3 b
[JIABHOM IOCIIEA0BATEIBHOCTU. BHyTpeHHEE
cTpoeHue 3B€31. COBpEMEHHBIE ITPEICTaBICHHUS
0 MIPOUCXOXKAEHUHU U HBoronnn ColHIA U 3BE3]T
Mneunsiii [1yTe — Hama ['anakTuka.

ITonoxxenne n nBuxenne ConHua B ['anakTuke.
lNanaktuku. YEpHBIE ABIPBI B A1pax rajJakTHK

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1356

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0e38



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

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bosbiioro B3psiBa. PennkToBoe usnyueHue.
MeraranakTuka

60

61

Hepemennbie mpo0iieMbl aCTPOHOMUU

KonTponbnas padota «91eMeHTbl aCTPOHOMUU
U aCTPOPUBUKI»

62

O6o06maromuit ypok. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COLMAIbHOM M STHYSCKOU
chepax IeATeIbHOCTH YelIOBEKa

63

O6o06maromuit ypox. Poib u mecro pusuxu un
ACTPOHOMUU B COBPEMEHHOM HAay4YHO! KapTUHE
Mupa

64

65

66

O6006matonuii ypok. Ponb pusndeckoit Teopun
B (hopMHpOBaHUHM NPEACTABICHUM O
¢bu3nueckoil KapTuHe MUpa

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPA B O0IIEM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX MPEACTAaBIECHUHN O
IpUpoJie

PesepBHbIil ypok. MarautHoe mnoie.
DNeKTpOMarHuTHasi UHIYKIUS

67

PezepBubIii ypok. Ontrka. OCHOBBI
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH

68

Pesepnsrii ypok. KBantoBas uzuka. I1eMeHTHI
aCTPOHOMUU U acTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

JleMOHCTpUpOBaTh Ha NpPUMEpPax poJib M MecTo (UMK B
(GhopMUPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B IMPAKTUYECKOU IESATENBHOCTH

Jmronen

10.2

VY4uTBIBaTh I'PaHULIbI IPUMEHEHUS U3YYEHHBIX (U3NYECKUX MOJEICH:
MaTepualbHas TOYKa, MHepLUalbHas cucTeMa OTcYETa, abCOJIIOTHO
TBEPAOE TEJO, UACAIBHBIA I'a3; MOJEIN CTPOCHUS I'a30B, )KUJIKOCTEH U
TBEPABIX TE€J, TOYEUHBIM OJIEKTPUUECKUN 3aps] — IpU PELIEHUU

(1)I/I3I/I‘IGCKI/IX 3aJda4

10.3

Pacnio3naBath (usnueckue sBieHUs (IPOIECCh) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJIAPHO-KUHETUYECKON TeopHuu
CTPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHENHHOE JIBU)KEHHE, CBOOOJHOE IaJIeHuE
TN, JIBUXCHHE I10 OKPYKHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oO0béMa Ten MpH  HarpeBaHUH
(oxJakeHnn), TEIUIOBOE paBHOBECHE, HCTHapeHue, KOHICHCAIUs,
IJIaBJI€HUE, KpUCTAJUIM3allUs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBILICHHUE J1aBJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IMapaMeTpaMH COCTOSIHMSI Tra3a B M30Ipoleccax;

OJICKTpU3alus TCI, B3aNMOJICHCTBHEC 3apgaa0B

10.4

10.5

OnuceiBaTh MEXaHUYECKOE JIBWKEHHE, HCHOJb3ys (U3HUECKHe
BEJIMYUHBI: KOOpJMHATA, MYyTh, NEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHUJa, HMIOYJIbC Tela, KWHETHYecKas OSHeprus,
MOTEHIMabHasl dSHEprus, MeXaHudeckas pabora, MeXaHHuYecKas
MOIIIHOCTb; IIPU OMUCAHUH IPABUILHO TPAKTOBATh (PU3HUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYHMH, MX O0O3HAu€HUs M €JAMHHUILIbI, HAaXOAWUTH
(opMyIIbl, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIHMUUHY C JIPYTHMMHU

BCINMYNHaMU

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC

SABJICHUA, HCIIOJIB3Ys (1)I/I3I/I‘-ICCKI/IC BCIMYMWHBI: JaBJICHHUC Tasa,




10.6

TEMIlepaTypa, CpEIHsAsl KHUHETUYECKas DSHEpPrusi XaOoTHYECKOIOo
JBUKEHUS MOJIEKYJ, CpPEIHEKBaJIpaTHU4Has CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs dSHeprus, pabora rasa,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOrO JBUIaTeNs; IpHU
ONMCaHUU MIPaBUJILHO TPaKTOBAThH ¢buznueckuit CMBICII
HCIIONb3YEMBIX BEIMYMH, UX OOO3HAUEHMS] U E€IUHUIbI, HAXOJIUTh
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU

BEJIMYHMHAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
JNEKTpUYECKUE  SIBICHUS  (MPOLIECChl), HCMONb3Ys  (U3HUEcKHe
BEJIMYMHBI: QIIEKTPUYECKUM  3apsf, JJIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  IMOJIA, IOTEHIMaJ, Pa3HOCTb IOTEHLMAJIOB; IIpU
ONMCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKHI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYEHHS | EAMHUIBI;, YyKa3blBaThb (OPMYIIbI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIMYMHY C JIPYTHMH

BCINYMNHaMN

10.7

10.8

AHAJIIM3UPOBATDH (1)I/ISI/I‘I€CKI/I€ nmpoueccel M  SABJICHUA, MCIIOJIB3Yys
(u3nuecKkre 3aKOHBI ¥ MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHA, 3aKOH COXpaHEHHUS MEXaHHUYECKON IHEpruH,
3aKOH COXPAaHCHUA UMITYJIbCA, NPUHLUII CYIICPIIO3UIIUNU CUJI, IPUHIHAIL
paBHONpaBUsl MHEPUUAIBHBIX CHCTEM  OTCUETA; MOJEKYJIAPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBSA3b
CpeaHeld KUHETHUYECKOM HSHEpPruy TEIUIOBOIO JBUKEHUS MOJIEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHHUs »DIIEKTPUYECKOro 3apsaa, 3akoH KyioHa; npum stom
pasnuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOe
BBIpKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTHU

OOBACHATH OCHOBHBIC MPHUHIIMIBI JIEHCTBUS MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3inuaTh YCJIOBHS HUX O€30MaCHOTO

HCIIOJIB30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

10.9

10.10

BBINOMHATE SKCIIEPUMEHTHI IO MUCCIIEI0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCMOJB30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUM; TIPH
5ToM (opMynHpoBaTh NpobieMy (3agady) W THUIOTE3y Yy4eOHOro
JKCIIEPUMEHTA, coOupaTb  YCTaHOBKY M3  TPEAJIOKEHHOTO
0o0opynoBaHusl, MPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOBI

OcymiecTBnATh TpsSMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 U3MEpPEHHs U

HCIIOJIB30BaTh U3BECTHHIC METOJbI OLICHKN HOFpeIHHOCTeﬁ PISMGPGHI/Iﬁ




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMH BEIMYHMHAMU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMIH; IpPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCUPOBATh pE3yibTaThl IOJTYYEHHOH 3aBUCUMOCTHU
(bu3MUecKUX BEIMYHUH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yJsibTaTaM HCCIIeA0BaHUS

CobmromaTh mpaBmiia  0O€30MAacCHOTO  TpyAda TMPU  MPOBEIACHUU
UCCIICIOBAaHM B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOCKTHOW JEATEIIBHOCTH C MCIOJIb30BaHUEM

WM3MEpUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

10.14

10.15

10.16

Pemate pacuérHple 3a/auu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
WCTIONB3Ys (PU3MYECKHE 3aKOHbI W NIPHHIMIBI, Ha OCHOBE aHaIM3a
yCIOBHSI  3aJaud  BBIOMpaTh  (PU3UYECKYIO MOJENIb, BBIACIATH
¢du3nueckre BENWYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
MPOBOJIUTH PACU€Thl U OLIEHUBATh PEAbHOCTh MOJIYYEHHOTO 3HAYEHUS

(bu3nuecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha N3YYCHHBLIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/I€ SABJICHUS

Hcnonp3oBaTh TpH  pemIeHHMH YYEOHBIX 3aJad  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHM JUIS TOHMCKA, CTPYKTYpUpPOBAHMUS,
UHTEpIpeTalMd M IpeICTaBICHUS y4yeOHOM W HaydyHO-IOIMYJIIPHOM
uHpOpMalMY, TMOJYYEHHOM M3 Pa3IMYHBIX HMCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSCHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonp30BaTh TeopeTHyecKue 3HAHUA MO (PU3MKE B MOBCEIHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS H

cOOJIIOACHHSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PabGoTaTh B rpynme ¢ BBIMOTHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TPYyNNbl, PalUOHAIBHO  paclpeiessaTh
00s13aHHOCTH Y TUIAHUPOBATh JCATEILHOCTh B HECTAaHIAPTHBIX
CUTyallusAX, aJE€KBATHO OLEHUBATH BKJAJ Ka)XIOTO U3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax poib W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH M TE€XHOJOTHM, B IPAKTUYECKON AEATEIbHOCTU
JIO/IeH, IETOCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUPA

VY4uTBIBaTh I'PaHULIbI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJEIEH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAECIb aTOMa, HYKIIOHHAs

MO/IETIb aTOMHOTO s1/ipa MPU PEeIICHUN PU3NYECKUX 3314

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMHUKM W  KBAaHTOBOH  (DU3MKH:
ANIEKTPUYECKasl MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE  JCUCTBUS  TOKa, B3aMMOJICIICTBHE  MarHUTOB,
9JIEKTPOMArHUTHAsE WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIs Ha
NPOBOAHUK C TOKOM MW JBWKYLIMHCS 3apsj, DICKTPOMAarHUTHBIC
KoJeOaHWsT W BOJIHBI, NPSIMOJHMHEHHOE pPACHpOCTpPAaHEHUE CBETa,
OTpaXEHHE,  TNpeloMIIeHHe, HuHTephepeHIus, Aupakuus u
MOJISIPU3aLMsl CBETA, AMCIEPCUSl CBETA, (HOTOAIEKTPHUECKUH IPPeKT
(potoaddexrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas M  HCKYCCTBEHHas

PAaaOaKTUBHOCTD

OmnwuceiBaTh  M3yYeHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, IEKTPUIECKYIO MPOBOIUMOCTD Pa3IMIHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sABJIEHUS (TPOIECCHI), HCIHOJb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnmanos, JDJIC, pabora Toka, WHAYKIHS MarHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTUBHOCTh KaTYIIKH,
SHEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, doxycHoe
paccTosiHHE M ONTHYECKas Cuila JIMH3bI; MPU OMUCAHUMU IPABUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEJIMYUH, HX
0003HAaYeHHUST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJTUUUHY C APYTUMU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCIIMYUHBI: CKOPOCTHb 3JICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (bl/ISI/I‘IeCKI/Iﬁ CMBICJT UCITIOJIb3YCMbIX BCJIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]IBI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

AnanmusupoBath (U3MYECKHE TMPOLECCHl W SIBICHHS, HCIOIb3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajUIeIbHOIO COEIMHEHUSI IPOBOIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUS CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUs
UMITyJIbCA, 3aKOH COXPAaHCHHUsS DJEKTPHUECKOTO 3apsga, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOTO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 001ACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpPAa HWHAYKIUMKW MArduTHOI'O I10JIA

MMPOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
sToM (opmynaupoBaTh TmpobieMy (3amady) M TUIMOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'IS{TI) npsaMbI€ W KOCBCHHBLIC H3MCPCHHUA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U

HUCIIOJIB30BaTh U3BCCTHBIC METO/IbI OLICHKN HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHUM; IPU ITOM KOHCTPYMPOBATH  YCTAHOBKY,
(¢uKkcupoBaTh pe3yJabTaThl IMOTYYEHHONM 3aBUCHUMOCTU (PU3UYECKUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 pPe3ysibTaTaM

HUCCICIOBaHUA

CobmomaTeh mpaBuia 0Oe30MacHOro Tpyna MpH  [POBEIECHUU




UCCIIEIOBAaHUH B paMkKax y4eOHOTO OSKCIEpPUMEHTa, YydueOHO-
UCCIIeIOBATENBCKOM M TMPOEKTHOM AESITENbHOCTH C MCIOJIb30BaHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
YyCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MYECKYI0 MOJEb, BBIICIATh
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYKICHHUI C OMOpON Ha M3ydeHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/I€ SABJICHUSA

Hcnonp3oBaTh mpu  pelieHUd yueOHBIX 3aJad  COBpPEMEHHbBIC
WH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWSI,
HMHTEpIpETAllMi M TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMalLIUY, MOJYYEHHON U3 Pa3IUYHBIX MCTOYHUKOB;, KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUSI MAalIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh HpUMEpHl BKJIaJa POCCUHCKUX U 3apyOekHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IMPOLIECCOB OKPY’KAIOIIET0

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

11.18

11.19

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ TpubopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIAaHUpOBaTh ~ pa0OTy  Ipymmbl,  PALMOHAIBHO  pacHpeaessTh
O053aHHOCTM M IUIAHUPOBATh  JIEATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsIX, aJEKBATHO OLIEHMBATb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa
pasjaena

Kon
MpPOBEPAEMOro
JIeMEHTAa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

11

®dusuka — Hayka o npupoze. Hayunbsie MeTO bl TO3HAHUS
OKpyKaroliero mupa. Posb sKkcriepuMeHTa W TEOpUU B

MPOLIECCe MO3HAHUS TPUPOJIBI. DKCIEPUMEHT B (DU3HKE

1.2

MopenupoBanue (U3UYECKUX SBJICHUH W IIPOLIECCOB.
Hayunbie runore3pl. Duznyeckue 3aKOHbBI U TEOPHUU.
['paHuIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHIIHTT
cooTBeTcTBUs. Posib 1 mMecto (pu3uku B (OPMUPOBAHUN
COBPEMEHHOI Hay4yHON KApTUHBI MUpPA, B MPAKTUYECKOUN

NEATENbHOCTH JIIOAEN

MEXAHHUKA

KMHEMATHKA

2.11

Mexaanu4deckoe JBHIKXCHUC. OTHOCHTENHHOCTh
MEXaHHUYCCKOT'O JABHOXKCHMUA. Cucrema OTCYETA.

Tpaexropus

2.1

2.1.2

[lepemenienue, CKOpOCTh (CpeHSISE CKOPOCTh, MTHOBEHHAS
CKOpOCTb) U YCKOpPEHHE MaTepHallbHOW TOYKH, UX
NPOEKIIMH Ha OCH CUCTeMbl KoopauHaT. CloxeHue

NIEPEMELIEHUI U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE M  pPaBHOYCKOPEHHOE IIPSIMOJMHEWHOE
IBrxkeHue. I'paduky 3aBUCHMOCTH KOOpPJUHAT, CKOPOCTH,
YCKOPEHHS, IIyTU U NEPEMEILIECHUS MaTEPUAIbHOU TOYKH

OT BPEMCHHA

2.14

CBoOonHOe majieHne. Y cKopeHrne cBOOOHOTO MaIeHus

2.15

KpuBonuHeliHoe naBuxeHue. PaBHOMEpHOE JABM)KEHHE
MaTepHalIbHOU TOYKHU IO OKPYKHOCTH. YTJIOBasi CKOPOCTb,

JINHEeMHas CKOpPOCTD. HCpI/IO,Z[ u qacToTa.




LleHTpOCTpEMUTETHFHOE YCKOPEHUE

2.1.6

TexHmueckne YCTpOI\/'ICTBaZ CIINAOMCETD, JBUXKXCHUC

CHapsAa0B, HCIIHBIC U pCMCHHBIC IICPpCaAavIn

2.1.7

[Ipaktuyeckne  paboThl.  M3MepeHHe  MTHOBEHHOM
ckopoct. MccnenoBanue COOTHOLIEHHS MEXAY IIyTSMH,
IPONMJCHHBIMU TEJIOM 3@ IIOCJIEJOBATEIbHbIE DPABHbIE
IIPOMEXYTKH BPEMEHU IIPH PaBHOYCKOPEHHOM JBMKECHUU
C HA4YaJIbHOW CKOpPOCTBIO, paBHOW Hymwo. M3ydenue
JBIDKCHMS IIapuMKa B BA3KOM JKUAKOCTH. M3ydeHue

JABWKCHUA TCJIA, 6pOIJ_IeHHOFO TFOpU30HTAJIIBHO

2.2

JMUHAMUKA

2.2.1

[Ipuniun otHocuTenbHOCTH [amunes. IlepBbii 3aKkoH

HrroTona. MHepumanbHbIe CUCTEMBI OTCUETA

2.2.2

Macca Tema. Cuia. HpI/IHI_II/IH CYIICPIIO3UIIUH CHUIT

2.2.3

Bropoii 3akon HploToHa 11 MaTepuaibHOW TOYKH B
unepruanbHoit cucreme otrcuéra (MCO). Tperuit 3akon

HgeroTona nns MaTCPHUAJIBbHBIX TOUYCK

2.2.4

3aKkoH BCEMHUPHOI'O TATOTCHUSI. Cuia TSDKECTH. HepBaﬂ

KOCMHUYECKasi CKOpOCTh. Bec Tena

2.2.5

Cwuia ynpyroctu. 3akoH ['yka

2.2.6

Cuina tpenus. Cyxoe Tpenne. Cuia TpeHHs CKOTBKESHUS U
cuna TpeHus mokos. Koaddunment tpenus. Cuia
COMPOTHBIICHUS TPU IBMKCHUH Tela B JKUIKOCTH WU

rase

2.2.7

HOCTyrIaTeJ'ILHOC " BpamaTeJIbHOC NABHUIKCHUC a0COJIFOTHO

TBEPAOIO Tena

2.2.8

MoOMEHT Cculbl OTHOCHUTEIBHO OCH BpamieHus. [lmedo

cuibl. Y cnoBus paBHOoBecus TBEporo tena B MICO

2.2.9

TexHuueckue YCTPOﬁCTBaZ NOAIIMITHUKHY, JBHXCHHC

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTueckue paboThl. VM3yuenue nBukeHus Opycka 1o
HAKJIOHHOM IJIOCKOCTHU MO JEHCTBUEM HECKOJIBKUX CHIL
HccnenoBanue 3aBHCUMOCTH cuI YIIPYTOCTH,

BO3HHUKAIOIMIKX B J1e(hOpMHUPYEMOii TIPy>KUHE U PE3UHOBOM




obpasie, ot BenuuuHBl uX nedopmanuu. MccnenoBanue
YCIIOBUH paBHOBECHs TBEPAOTO Tela, HMEIOMIETO OCh

BpallCHUA

3AKOHBI COXPAHEHN A B MEXAHUKE

HMHYJ'IBC MaTepHaJIBHOP'I TOYKH, CUCTEMBI MAaTCPUAJIBHBIX

23.1 ToueK. VIMITyNIbC CHITBI 1 U3MEHEHHE UMITYJIbCa Tella
3akoH coxpaHeHuss wumnyiasca B HMCO. PeaxtuBHOE
2.3.2
JBUKCHHE
2.3.3 Pabora cuibl
2.3.4 Mo1HOCTb CUJIBI
235 Kunernyeckas sHeprus MmaTepuanbHON TOUYKH. Teopema o
o KMHETUYECKON SHEPrUu
[TorenumansHas dSHeprus. lloTeHunanbHast >SHEpPrus
23 2.3.6 yrnpyro naedopmupoBaHHONW MpyxHuHBL. [loTeHInanbHAS
DHEPTHUs Tela BOJIM3HM MOBEPXHOCTH 3eMITH
[ToreHnManpHBIE W HEMOTEHIMAIbHBIE CHIBL. CBs3b
237 paboThl  HEMOTEHIMAIBHBIX CHJI C  HM3MEHEHHEM
o MEXaHHYECKON dHEPTUU CHCTEMBI TeJI. 3aKOH COXPAHCHHUS
MEXaHUYECKOH SHepTuu
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
230 TexHU4YecKue YCTpOICTBa: ABMKEHHE PaKeT, BOJOMET,
o KoTep, MPYKUHHBINA TTHUCTOJIET
[TpakTnueckue padboTel. M3ydueHue cBsI3U CKOpOCTEH Ten
2.3.10 npu HeymnpyroMm ynape. HMccnenoBanue cBs3M paOOTHI
CHWJIBI C I3MCHCHHEM MEXaHHUYECKOM SHEePTUH Tella
3 MOJIEKVJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIC  TOJOXKEHHUS  MOJICKYJISPHO-KHHETHICCKOM
311 teopuu. bpoyHoBckoe aBmxkenue. Huddysus. Xapakrtep
3.1 JIBIKEHNS U B3aNMOJESHCTBUS YaCTHI] BEIIeCTBa
312 Mojenu CTpOCHHS Ta30B, XKUIKOCTSH M TBEPIBIX TEl U
o 00BsICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ITHX MOJIEIeH
3.1.3 Macca wmonekyn. KomnuuectBo BemiectBa. [locTostHHas




ABorajipo

3.14

TemioBoe paBHOBecue. Temieparypa u €€ H3MEpeHHUE.

IIxana remneparyp Llenbcus

3.15

Mogens upeanpHoro raza. (OCHOBHOE  ypaBHEHHE

MOHGKYHﬂpHO-KHHeTquCKOﬁ TEOpHUHN UACAIBPHOT'O Ir'a3a

3.1.6

AOcomoTHass ~ Temmeparypa Kak — Mepa  cpeaHel
KMHETUYECKOW HHEPruu TEIUIOBOTO JBHKCHHUS YaCTHIL

raza. [lIkana remnepatyp KenbBuna

3.1.7

VYpaBuenue Knanelipona — MenaeneeBa. 3akoH JlanbToHa

3.1.8

I'a30BBIC 3aKOHBI. I/I3onpoueccm B HACAJIBHOM Ta3€ C
IIOCTOSHHBIM KOJIMYECTBOM BE€HOICCTBA: HU30TCpMa,

n30Xxopa, n3odapa

3.1.9

TexHUYECKHE YCTPONCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTuueckue paboThl. M3mMepeHue macchl BO3AyXa B
KJIACCHOM KoMmHare. MccnenoBaHne 3aBUCHMOCTH MEXIY

mapamMeTpaMmn COCTOAHUS PA3PCIKCHHOIO Ira3a

3.2

OCHOBbI TEPMOJIMHAMUKN

321

TCpMOI[I/IHaMI/IquKaH CHUCTCMaA. BHYTpeHHHH OHCPIruAa

TEPMOJIMHAMUYECKON CUCTEMBI U CITIOCOOBI €€ N3MEHEHHUS

3.2.2

KonuuectBo Temnotel u pabota. BHyTpeHHsAs sHeprus

OJHOATOMHOI'O HACAJIbHOI'O ra3a

3.2.3

Bunpl Temonepenaun: TEIUIONPOBOJHOCTh, KOHBEKIUS,
u3nydyeHue. TermnoéMKoCTh Tena. Y ienbHasl TeMI0EMKOCTh
BemiecTBa.  Pacuér  konuuecTBa  TEIJIOTHI  IpHU

TCIIonepeaaqyc

3.2.4

IlepBbIil 3aKOH TepMOAMHAMMKHU. [IprMeHeHHMe nepBOro
3aKOHa TEPMOJMHAMUKH K H3ompoueccaM. ['paduyeckas

MHTEpIpeTanus paboThl ra3a

3.25

TeroBble MamuHbl. [IpUHOKNBI JEWCTBUA TETIOBBIX
MmammH. [IpeoOpa3zoBaHus YHEPTUH B TEIJIOBBIX MAIllIWHAX.
Koadpdumuent mnonesnoro neiictBust (mamee — KIIJ)

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

3.2.6

Bropoii  3akoH  TepmonuHamukH.  HeoOpatumocTtb

opoleccoB B npupoae.  TemnoBble  JBHUraTemH.




DKojoruyeckue npoOaeMbl TEIIO3HEPTETUKH

TexHuueckue yCTpoOMCTBa: JABUraTelb BHYTPEHHETO

321 Cropanusi, OITOBOH XOJOJMIIbHUK, KOHIUIIMOHED
328 IIpakTrueckue paboThI. N3mepenue yIEIbHON
o TEIUIOEMKOCTH
ATPEI'ATHBIE COCTOSAHMA BEILIECBA. ®A30BbBIE ITEPEXO/IbI
[TapooGpa3zoBanue u KoHAeHcauus. McnapeHue n KuneHue.
3.3.1 VYaenbHas TemjgoTa  MapooOpa3oBaHUS.  3aBHCHMOCTD
TEMIIEpaTypbl KUIIEHHS OT J1aBJICHUS
332 AOcomoTHasi M OTHOCUTENIbHAs BIAXXHOCTb BO3J]yXa.
o Haceliennslii nap
TBépnoe teno. Kpucramnuueckue u amopQHble Tea.
3.3.3 AHU30TpOIUS CBOUCTB KpUCTAJUIOB. JKHUJKUE KPUCTAIUIBIL.
3.3 CoBpeMeHHbIE MaTEepHATBI
334 [InaBnenue W KpuCTALIM3anMs. YJelIpHas TEIUIoTa
- riaBneHus. Cyonumarus
3.3.5 YpaBHEHHE TEIIOBOTO OanaHca
TexHuueckue yCTpOMCTBa: TMIPOMETP M IICUXPOMETD,
336 KaJOPUMETpP, TEXHOJOTHH TIOJIYYEHHs] COBPEMEHHBIX
- MaTepuaioB, B TOM 4YHCIeé HaHOMAaTepuaioB, H
HAHOTEXHOJIOTHH
3.3.7 [TpakTiueckue paboTsl. I3MepeHne BIaXHOCTH BO3AyXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OneKkTpu3aiusl TeNl. OJeKTpudeckuit 3apsa. JlBa Buma
o AIIEKTPUYECKHX 3aps0B
4.1.2 ITpoBOAHMKH, TUAIEKTPUKH U TIOTYITPOBOIHUKU
i1 413 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia
- 4.1.4 B3aumopeiictBue 3aps10B. 3akoH Kynona
OnexTpuyeckoe nosne. Hampsik€HHOCTH ANEKTPHUECKOTO
4.1.5 nosist. [IpuHnun cynepriozunmu. JIMHUKM HanpsKEHHOCTH
AIIEKTPUUYECKOTO MO
4.1.6 Pabota cun osnekrpoctarnyeckoro mosd. lloreHuman.




Pa3HocTs moTeHIMaIoB

HpOBOI[HI/IKI/I n AUBJICKTPHUKHU B INOCTOAHHOM

AL AIIEKTPUUYECKOM ToJIe. J{M3neKTpruiecKkast MpOHULAeMOCTh
ONeKTPOEMKOCTD. Kongencarop. OneKTPOEMKOCTD
4.1.8 IJIOCKOTO  KOHJEHCaTopa.  ODHEpPrusi  3apsHKEHHOTO
KOHJIeHCaTopa
TexHu4eckue yCTpOMCTBA: JJIEKTPOCKOI, JJIEKTPOMETP,
419 AJIEKTPOCTaTUYECKAs 3aIUTa, 3a3eMJIeHHe
o AIIEKTPONPUOOPOB, KOHJAEHCATOP, KCEPOKC, CTPYHHBIH
IPUHTEP
4110 [TpakTnyeckue paboTsl. M3MmepeHue 31EKTPOEMKOCTH

KOHJICHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJAX
491 VYcnoBus CylECTBOBAHMS IOCTOSHHOTO 3JIEKTPUUYECKOTO
o Toka. Mcrounuku Toka. Cuna toka. [locTosiHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma i1 yyacTka Lenu
r DnexTpuueckoe COIPOTHUBIICHUE. VYnenbHoe
o COINPOTHBIICHUE BEIIECTBA
494 ITocnenoBarenbHOE, IapajuIesIbHOE, CMEIIaHHOE
o COEJIMHEHUE MPOBOJIHUKOB
4.2.5 Pabora anekrpudeckoro Toka. 3akoH Jxoyns — JleHua
4.2.6 MOIIHOCTB AEKTPUIECKOTO TOKA
anekTponBrkymas cwia (nainee — DJ[C) u BHyTpeHHee
4.2.7 COINPOTHBIIEHNE UCTOYHUKA TOKA. 3aKOH OMa Uil IOJTHOM
(3aMKHYTOM) 35ekTpuueckoit enu. Koporkoe 3aMmbikanue
ONEeKTpOHHAas  MPOBOJUMOCTb  TBEPABIX  METAJUIOB.
4.2.8 3aBUCHUMOCTb CONPOTHUBIIEHUSI METAJNIOB OT TEMIIEPATYPBHI.
CBepX1mpoBOAUMOCTh
DJIEKTpUYECKUI TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX
4.2.9
IIy4KOB
[TosrynpoBOAHUKH. CoOcTBeHHas u IpUMECHas
4.2.10 MPOBOAMMOCTh  MOJYHNpoBOAHUKOB.  CBoiicTBa  p-n

nepexoza. [loxynpoBogHIKOBBIE TPHOOPHI




4211

DJIEeKTPUYECKU I TOK B 3JIEKTPOJIUTAX.

3JI€KTpOHI/ITI/I‘I€CKa5I JUucconuanus. 9H€KTpOJIPI3

4.2.12

OnekTpuueckuii TOK B ra3zax. (CamMOCTOATENbHBIN W
HECaMOCTOSITENIbHBIM  pasps. Paznuynble  TUMBI

CaMOCTOATENIBHOTO pa3pana. Monnus. [lnazma

4.2.13

TexHudyeckue yCTpOMCTBA:  aMIIEpMETP, BOJIBTMETP,
peocTtar, HMCTOYHUKH TOKA, DIIEKTPOHArpPEBATEIIbHBIC
MPpUOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHbIM JIHOJ, TEPMHUCTOPBI U

($OTOPE3UCTOPBI, TOTYITPOBOJHUKOBBIN JHO]], TAIbBAHUKA

4.2.14

[lpaktnyeckne  paborel.  M3yueHwme  CMENIAHHOTO
COEIMHEHUS PE3UCTOPOB.
N3mepenne DJIC WCTOYHMKA TOKAa M €r0 BHYTPEHHETO

COIIPOTUBJICHUA. Ha6J’IIOI[eHI/Ie QJICKTPOJIU3a

11 KVIACC

Kox
pa3iena

Kon
NMpoBepPsIEMOro
3JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

4

OJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHA S MHAYKIWA

43.1

IloctossHHBIE MarHuThbl. B3anMoaelcTBHE TMOCTOSHHBIX

MAarHuToOB

4.3

4.3.2

MaruutHoe 1one. BekTop MarHMTHOM  MHAYKLUH.
[IpuHnun cyneprno3unyu. JIMHUKM MarHUTHOW MHIYKIUU.
KapTtrHa nuHMI MAarHUTHON MHAYKIIMH TOJISI TOCTOSTHHBIX

MAarHuToOB

4.3.3

MaruutHoe 1mojie TpoBOJHUKA ¢ TOKOM. KapThHa JuHUI
MOJsl JUIMHHOTO MPSMOTO MPOBOJHUKA M 3aMKHYTOTO
KOJIBIIEBOTO TPOBOJIHMKA, KATYIIKH C TOKOM. OTmbIT

3pCTCIIa. BzaumogeiictBue IIPpOBOAHHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOyNb U HallpaBJIEHNE

4.35

Cuna Jlopenua, e€ mMonynp M HampasieHHe. J[BH>KeHHe

SapH)KeHHOﬁ JaCTHULbI B OJHOPOAHOM MArHMTHOM IIOJIC.




Pa6ota cuiel Jlopena

4.3.6 SIBiieHUE AIEKTPOMATHUTHON MHIYKIIUHU
4.3.7 [ToTok BekTOpa MArHUTHON UHIYKIIUHU
OJIC uHayknuu. 3aKOH 3JICKTPOMAarHUTHOW WHIYKIUU
4.3.8
Qapanes
BuxpeBoe »snexrpuueckoe mnone. IAC uHAYKIMH B
4.3.9 MIPOBOJIHUKE, JIBIDKYIIIEMCS MOCTYIATEIbHO B
OJIHOPOJIHOM MarHUTHOM I0JIe
4.3.10 [IpaBuno Jlenna
WunyktuBHocTh.  SIBnenue  camomuaykumu.  OJC
4.3.11
CaMOUHYKITUU
4.3.12 DHeprus MarHUTHOTO MOJIs KaTYHIIKU ¢ TOKOM
4.3.13 DJIEKTPOMAarHUTHOE T0JIE
TexHuyeckue  yCTpOWCTBA:  TOCTOSHHBIE  MarHUTHI,
4.3.14 AIIEKTPOMArHUTBI, AJIEKTPOJIBUTATEb, YCKOPUTEIH
AIIEMEHTAPHBIX YACTHUIl, UHAYKIIMOHHAS [eYb
[TpakTnueckue paboThl. V3yuyeHWE MarHUTHOTO OIS
4315 KaTylIKu ¢ TOKoM. McciienoBanue AeiMCTBHS MOCTOSTHHOTO

MarovTa Ha paMKy C TOKOM. HccnegoBanue sBICHUS

BJ'ICKTPOMaFHI/ITHOI\/JI HHIAYKIUHA

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMATHUTHBIE KOJIEBAHUA
KoneGarenbnast  cucrema. CBOOOAHBIE  KOJIEOAHUS.
511 ["apmonnueckue Kose0aHusl. [Tepuon, 4acToTa,
aMITuTya 1 (asza KoseOaHuit
5.1.2 [Ipy>xuHHBIN MagTHUK. MaTeMaTHYEeCKUN MasTHUK
51 YpaBHeHue FapMOHUYECKUX KoJIeOaHui.
' 513 Kunemaruyeckoe u JTUHAMUYECKOe OTIHCaHUe
K071€0aTeIbHOr0 IABMKEHUS
[TpeBpareHue SHEPTHH TIPH TAPMOHUYECKUX KOJICOaHHUIX.
514 CBs3p aMITUTYABl KOJEOAHWW HCXOTHOW BEITUYHHBI C
aMILUTATYIaMA KoJIeOaHUH €€ CKOPOCTH M YCKOPEHHUS
515 Koneb6arenbubiii kKOHTYp. CBOOOIHBIE IIIEKTPOMArHUTHBIC




KoJieOaHusi B WJACATBHOM KOJIeOaTeTbHOM KOHTYpE.
AHaJ'IOI‘ 1751 Memz[y MCXAaHNYCCKUMHU H

QJICKTPOMArHMTHBIMU KOJIEOAHHSIMH. (DOpMYJ'Ia Tomcona

3aKOH COXpaHEHUS SHEPTUU B UJICATBHOM KojeOaTelbHOM
5.1.6
KOHTYpE

Boinyx/ieHHble MeXaHuuyeckue KoseOanus. Pe3zoHaHc.
5.1.7 Pe3onancHast kpuBas. BeIHYX€HHBIE 2JIEKTPOMarHUTHBIE

KoJIeOaHus.

5.1.8 ITepemennblil Tok. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.

MomHOCT NEPEeMEHHOr0  TOKa. AMIUIMTYJHOE U

5.19
ACUCTBYIOIICC 3HAUYCHUC CUJIbI TOKA U HAITPSI)KCHU

Tpanchopmarop. [TpousBoacTBO, nepegava u
NOTpeOJIeHUE BICKTPUUYECKON HIHEPTruu. DKOJIOTHUYECKUE
5.1.10 PUCKM TpU TPOU3BOJCTBE BJIEKTPUUYECKOH HHEPIUH.
Kynbrypa HCIIOJIb30BaAHUS AJIEKTPOIHEPTUHI B

MMOBCEIHEBHOM KU3HU

TexHuueckue ycTponcTBa: cercmorpad, SIeKTpUUECKHA

5.1.11
3BOHOK, JIMHUU 3JIEKTpoIepesay

[TpakTnueckue pabotsl. lccienoBaHue 3aBUCUMOCTH
nepuojia MallblX KosieOaHMH Ipy3a Ha HUTH OT JUIMHBI
5.1.12 HUTH W Macchl rpysa. MccneqoBanne nepeMeHHOTro TOKa B
LENHU U3 MOCIENOBATEIIbHO COCAUHEHHBIX KOHIEHCATOpPa,

KaTyIIKW U PE3UCTOpPA

5.2

MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHbI

MexaHudyeckue BOJIHBI, YCJIOBHS  PacHpOCTpaHEHUS.
521 Ilepunon. CkopoCTh pacHpOCTpaHEHHs] U JIMHA BOJIHBIL.

HOHCpC‘IHBIG M IPOAOJIbHBIC BOJIHEBI

5.2.2 WNuTtepdepentius u qudpakius MEXaHHIECKUX BOJTH

3Byk. CkopocTh 3ByKa. I'pomMKOCTh 3Byka. BeicoTa TOHA.
>2:3 TemOp 3ByKa

ONEeKTpOMAarHUTHbIE  BOJHBL.  YCJIOBUS  M3IIyYEHHS
5.24 DJIEKTPOMAarHUTHBIX ~ BOJH.  B3auMHas  opueHTanus

BCKTOPOB E, Buvs BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

525 CBoiCTBa  DIEKTPOMATHUTHBIX ~ BOJH:  OTpPaKE€HHE,




MIpesIoMIIEHHE, noJIsipu3anus, Tudpaxus,

unTepdepenims. CKOpOCTh ANMEKTPOMArHUTHBIX BOJTH

5.2.6

[llxkana  SJIEKTPOMAarHUTHBIX  BOJIH. IIpumenenune

QJICKTPOMArdMTHBIX BOJIH B TCXHUKC U 6BITy

5.2.7

[TpuHIMIIBI paAMOCBSI3H U TEIEBUICHUA. Paauonmoxanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl

5.2.8

TexHu4ecKkrue yCTpOMCTBA: MY3bIKAJIbHBIE MHCTPYMEHTHI,
YIBTPa3BYKOBas JTUArHOCTHKA B TEXHUKE M MEIUIIUHE,
pamap, paauoNpUEMHNK, TEIEBU30p, aHTEHHA, TeIeQOH,
CBY-mreun

5.3

OIITUKA

5.3.1

[IpsiMmonuHeHOE pacIpOCTpaHEHHE CBETa B OJHOPOIHOM

cpene. Jlyu cBera

5.3.2

OrtpakeHue cBera. 3aKOHBI OTpaykeHus cBeta. [loctpoeHue

M300payKeHHH B TIOCKOM 3epKaie

5.3.3

HpeJ'IOM.]'IGI-II/IC CBCTa. 3aKOHBI IIPCIIOMJICHUA CBCTa.

AGCOIOTHBIN MOKa3aTesb NPEeIOMIICHUS

534

[TonHoe BHyTpeHHEE oTpaxkeHue. [IpenenbHblid yrodl MoJIHOTro

BHYTPCHHCTO OTPAKCHUA

5.3.5

ﬂI/ICHepCI/I}I cBera. CI0KHBIN cocTaB OEJI0T0 CBETA. HBGT

5.3.6

Cobwuparoiue ¥ paccewBarolive JUH3bl. TOHKas JWH3A.
POKYyCHOE PACCTOSHUE U ONTUYECKAs CHUJIa TOHKOW JIMH3BI.
[ToctpoeHne  u300paxeHWit B coOHWparoUmMx U
paccemBarommx JiMH3aX. PopMmyna TOHKOW JIMH3HI.

VBeandeHue, JaBaeMoe JIMH30M

5.3.7

Hpeﬂenm NIPpUMCHUMOCTH FCOMeTqueCKOﬁ OIITUKH

5.3.8

Wntepdepennust  cBeta. KorepeHTHbIE  MCTOYHMKH.
VYcnoBus HaOmoneHHS MaKCUMyMOB W MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX CHH(]a3HBIX

KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpaxknus cera. udpakiuonHas pemeéTka. YcIoBHe
HaOJIOZEHUsT TJIABHBIX MaKCUMyMOB TIIpH  TaJeHUH
MOHOXPOMATHYECKOTO  CBeTa Ha  JAUPPAKIIUOHHYIO

pelETKy




5.3.10 [Tomstpusarus cBera
TexHHYECKHE YCTPOWCTBA: OYKH, Jyma, ¢oToammapar,
5.3.11 MPOCKIMOHHBIM  anmapar,  MHKPOCKON,  TEJECKOIl,
BOJIOKOHHAs ONTHKA, JHU(PpaKIHOHHAS periéTKa, MOJISPOH/T
[TpakTnueckne  pabotel.  M3MmepeHue  mokasarens
5.3.12 npeigomiienusi. VccrnempoBanue CBOWCTB M300pa)kKeHUH B

JIMH3aXx. Ha6J’IIOI[eHI/IC JUCIICPCHU CBCTA

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

FpaHI/II_IBI IMPUMCHUMOCTHU KJIACCUYECKOM MEXaHHKH.

HOCTYHaTbI TCOpPHUHU OTHOCHUTCIBHOCTHU: HWHBAPUAHTHOCTDH

61 MOJyJl CKOpPOCTH CBeTa B BaKyyme, IPHUHIHUII
OTHOCHUTEJIbHOCTH DUHILTEHHA
0 OTHOCHUTETHPHOCTh  OJHOBPEMEHHOCTH.  3aMeJICHUE
6.2 BPEMEHHU U COKPAIICHUE JITTUHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI
CBs3p Macchl C DHEprueil W HUMITYIbCOM CBOOOIHOMN
04 YaCTHI[bl. DHEPTHUS MMOKOsI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHTbI KBAHTOBOU OIITHUKU
®oronsl. ®opmyna [1nanka cBs3u SHEPruu POTOHA C €ro
il 4acTOTOU. DHEPrus U UMMYIbC POTOHA
OtkpbiTHe U uccrnepoBanue gorodppexra. OmbiTer AT
712 Cronerosa. 3akoHbI hoTodhdexTa
7.1 VpaBuenne OunmTeitHa s dortodddekra. «KpacHas
713 rpanuna» Gororpdexra
7.1.4 Jasnenue cBeta. OnbiTel [1.H. JIeOenena
7.15 XUMHUUYECKOE JIEUCTBUE CBETA
TexHuueckue ycTponcTBa: (OTOINEMEHT, (OTOAATUHK,
716 COJTHeuHas Gatapes, CBETONO
CTPOEHUE ATOMA
29 Mopnenb atoma Tomcona. Omnbiter Pesepdopaa mo
' 7.2.1 WCCIIETOBAaHHIO CTpOoeHUs aToma. [ImanerapHas Mojenb

aToMa




7.2.2

[Toctynatel bopa. U3nydenue m morniomeHue (GpoTOHOB
Ipu TEepexofe aToMa C OJHOTO YpPOBHS DHEPruu Ha
npyroi. Buael cnektpoB. ClieKTp ypOBHEH SHEPIUU aTOMa

BOJIOpOJIA

7.2.3

BosHoBble cBoMcTBa yactul. Bomnel ge  bpors.
KopnyckyinsipHo-BOJIHOBO# Jlyau3M. Judpakmmst

9JICKTPOHOB HAa KpUCTAJIJIaX

7.24

CroHTaHHOE U BBIHY)KJIEHHOE M3JIy4€HHE. Y CTPOHCTBO U

MPUHLIKI PadOTHI Jia3epa

7.2.5

TexHUYecKHe  yCTPOMCTBA:  CHEKTPaJIbHBIA  aHAIMU3

(ciekTpocKoI), Ja3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[Ipaktuyeckue pabotel. Habmogenuwe nmHERYaTOTrO

CIICKTpa

7.3

ATOMHOE APO

7.3.1

MeTtoabl Ha6J'IIO,I[eHI/IH H perucrpai 3JICMCHTAPHBIX

YaCTHUII

7.3.2

OtkpeiTie paamoaktuBHOCTH. OmbITel Pesepdopma 1o
OMPENENICHNI0  COCTaBa  PAAMOAKTUBHOIO  M3IIyYEHHS.
CpoiictBa anbda-, Oera-, ramma-usnydcHus. BrusHue

PaAnOaKTUBHOCTH HaA ) KUBBIC OPTraHNU3MbI

7.3.3

OTkpsITHE TPOTOHA U HelTpoHa. HykioHHas Mozens sapa
I'eitzenbepra — MBanenko. 3apsin sapa. MaccoBoe 4uCio

sanpa. N3oTomsl

7.3.4

Anbda-pacnaa. DNEeKTPOHHBIH M IO3UTPOHHBIA Oera-
pacnan. ['amma-uznmydeHue. 3akOH  PaJUOAKTUBHOTO

pacmajna

7.3.5

DOHeprus CBA3M HYKJIOHOB B sizipe. S nepHble cuibl. Jledexr

MacCCHI Aapa

7.3.6

SAnepHble peakuuu. JleneHne u CUHTE3 siiep

7.3.7

Anepuriii peaktop. Tepmosinepusiii cuntes. [Ipodnemsl u
MEPCHEKTUBBl  SJIEPHOM DHEPreTUKH. IKOJOTUUYECKUE

ACIICKTHI ﬂ)IepHOﬁ OHEPICTUKU

7.3.8

OnemeHTapHble  4YacTUIBl.  OTKpBITHE  MO3UTPOHA.

(I)YHI[aMCHTaJ'IBHBIC B3aUMOICHCTBUS




7.3.9

TexHUYecKrne yCTpOMCTBa: TO3UMETP, Kamepa BuibcoHa,

SJIepHBINA peakTop, aToMHasi bomba

7.3.10

[TpakTudeckue paboThl. VMccnemoBaHue TPEKOB YaCTHIL

(o rotoBBIM (hoTOTpadUsim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé31H0T0 HeOa. Co3Be3us, IpKHeE 3BE3/IbI, TUTAHETHI,

X BUAUMOC IBHXKCHHUC

8.2

Conneunas cucrema. IlnaHersl 3eMHOH  IpyNIbL
[1naHeTBI-TUTaHThI U UX CITyTHUKH, KaPJIUKOBBIE TUIAHETHI.

Mausie Tesra COTHEYHON CUCTEMBI

8.3

Coname, ¢otochepa wu  armocdepa. ConHeuHas

AKTHUBHOCTb

8.4

Ucrounuk sneprun CosiHIA U 3BE3NT

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKU: MAcca, CBETUMOCTb,
paguyc, TemIeparypa, HUX B3aUMOCBA3b. Jluarpamma
«CTEKTPAIBHBIM KJIacC — CBETUMOCTbY». 3BE3Ibl INIABHOM
IIOCJIEIOBATEIBHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb)

TS 3BE37] ITIaBHOM TOCIEN0BATEILHOCTH

8.6

NeBuytpennee CTpOeHHE 3BE31I. CoBpemeHHBIE
NPEJICTABIICHNST O MPOMCXOXKAECHUN U 3Bostormu CoJjiHIla

3BE3. DTaIbl )KU3HU 3BE3]

8.7

Mneunsnii  Ilyte — Hama [Tanaktuka. CnupanbHas
CcTpykTypa ['amakTuku, pacnpeneneHue 3BE3N, Traza U
neutn. ITonoxxenne m nBmxenne ConHua B ['anmaktuke.

[Tnockast u chepuyeckas moacucTeMbl [ anakTuku

8.8

Tunsl ranaktuk. PagworanakTuku u KBa3apbel. UEpHbIe

ABIPBI B AIpaX TraJIaKTUK

8.9

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa006ma.
Paz0Oeranne ramaktuk. Bo3pact u paauyc Bcenennoi,
teopuss  bombmoro  B3peiBa.  Mogens  «ropsdeu

Bcenennoi». PenmnkToBoe n3nyyeHue

8.10

Macmtabnast cTpyktypa Bcenennoil. MeraranakTuka.

Hepeménnsie npo0i1eMbl aCTpOHOMHUH
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