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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHUM K pe3ylibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUM TIpernojiaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Y€OHBIMM IpeaMeTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, 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,
¢dbuznyeckoit reorpadueit u actpoHomued. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue ¢Pu3MKM BHOCHUT OCHOBHOW BKJIaJL B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAX HUACH, KOTOpPbIE MOXXHO paccMaTpUBaThb Kak IPUHLUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMUM C HEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe 00CYXICHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOEHUs (PU3NUECKON TEOpUH, posiu PyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alliHd 3KCIEPUMEHTATIBHOU AESTENBHOCTU OOYYarOIIMXCA.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BeiaeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMuMHUCd YMEHHUSIMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS, MCCIICIOBaHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1St pacu€THBIX 3a/1ad TPUOPUTETOM SIBISIIOTCS 3aJa4u C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KauyeCTBEHHBIX 3a/1ad NIPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SIBJICHUM W TPOIECCOB B OKPY’KaIOIIEH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHUs 10JKEH U3y4aThCsl B YCIOBUSAX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3HKe yYEHUUYECKHX MPAKTUYECKHX PabOT U JEMOHCTPALMOHHOE
o0opy10BaHHE.

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

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommuxca. TemMaTuyeckue KOMILIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI 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 (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

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

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
buznYeCKrX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

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

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



npuoOpeTeHue  CUCTeMbl  3HaHMM 00  oO0mmx  (QU3MYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJIFOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHHE YMEHUN MPUMEHSTh TEOPETHUECKUE 3HAHUS A
OOBsICHEHHsI (PU3MUECKHX SBJICHUM B TPUPOAE U Ui TPUHATHUA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

OCBOCHHME CIOCOOOB pEIICHHs] pa3IMYHBIX 3ajad C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;
NOHMMaHHWE (U3NYECKUX OCHOB M MPHUHIIUIIOB JIEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEJIBHOIO IUIAHMPOBAaHUS W NPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTauuud HUHPOpMAaLHH,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHE YCJIOBUW I Pa3BUTHUSI YMEHUU MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HENEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
OCOOCHHOCTEM 00yJaromnUXCs.

COJEPXAHUE OBYUYEHUA
10 KITACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA
®usnka — Hayka O mnpupone. HayuHble MeTONBI NMO3HAHMUS OKPYKAOLIETO

MUpa.

Ponp okcnmepumeHTa M TEOpMM B IPOLIECCE TIO3HAHMS MPUPOIBI.

DKCnepuMeHT B UBHKE.

MonenupoBanue (HU3NYECKUX SBICHUNM W TpolieccoB. HaydHbie THUIOTE3HI.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponp m mecto ¢us3nku B GOpMHUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu



AnanoroBele W 1UGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTE€pUaJbHOW TOYKH, HMX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOE JIBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U IEpEMEIICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE TasieHre. Y CKOpeHHe CBOOOIHOTO MaieHUSI.

KpuBonmHenHOe  nBWKEHWE. J[BMKEHHWE  MaTepuanbHOW  TOYKM IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocth. [lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnrogenue aABMKeHUs Tena, OPOLIEHHOIO MOJ YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepeHne ycKopeHHsi CBOOOTHOTO MaICHUS.

Hamnpagienue CKOpOCTH P ABUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONpeeeHNUs MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MYTSIMHU, HPOUACHHBIMU TEIOM 3a
MocJe0BaTeIbHbIE paBHBIE TMPOMEKYTKH BpPEMEHU TMPU PaBHOYCKOPEHHOM
JBI)KCHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU XKUIKOCTH.

N3yuenune nBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunesa. IlepBwiii  3akoH  HeroToHa.
NHepunaibHbIe CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HbroToHa
JUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cwia Tsokectd. IlepBas kKocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIBKEHUS U criia TpeHus mokos. KoaddumuenT tpenus.
Cuita conpOTUBIIEHUS NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[locTynarenbHoE U BpaliaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJibl OTHOCUTEIBHO OCH BpameHus. llnedo cunbl. YcnoBug
paBHOBECUSA TBEPAOIO TENA.

TexHuyeckue yCTpPOMCTBa M TMPAKTUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTB CUJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUS TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckui skcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuKeHUs: OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpallCHUS.

Tema 3. 3aKkonbl COXpaAHEHUA 8 MEXAHUKE

NMnynbe MaTtepuaibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

[ToTeHunanbHas SHEPrusl. [ToTeHuunanbHas SHEPTHUs yIOpyro
nedbopmupoBaHHor — mpykuHbl.  [loTeHIManpHas  SHEpPrus Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loreHmmanpHBIE W HENOTCHIIMAIBHBIC  CHJIBL CBs13p  paboOTHI
HEMOTCHIIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: BOIOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHUS UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBs3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW DHEPTUH
TeJia Ha MMPUMEPE PACTSHKEHUS PE3UMHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYNAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapakrep IBUKEHUS U
B3aMMOJICHCTBUS YacTULl BELIECTBA. MoOJEnu CTPOEHUs Ta30oB, XUAKOCTEN U
TBEPABIX T€J U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojelel. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

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

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HUACAIbHOTO Traza. AOCOJIOTHas Temreparypa Kak mepa
CpelHEel KWHETUYECKOM SHEpPruM TEIUIOBOrO JBM)KEHHs vacTul rasa. I[llkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpeacTaBI€HHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAlOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COECINHEHUN.

OnpIThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.



OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, WILTIOCTPpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY IMapaMETPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHogbt mepmoOUHAMUKU

TepMoauHaMuueckass cucremMa. BHYTpeHHS SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl u padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOrO0  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TemoBpie  mammHbl.  [IpuHOUNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMIOBbIX MaimuHax. KodpuIMeHT Mose3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduumMeHT MOIe3HOTro
JENUCTBUS. DKOJIOTHUECKUE TMPOOIEMBbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpPEHHEH HSHEPruy Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOrO0 BO3AyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

M3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH Terionepeaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATEIISI BHYTPEHHETO CTOpaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoonvl



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAS BIIAXHOCTh BO3ayXa. HachelmeHHbld map. YjaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOINHMS CBOWCTB
kpucrtauioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa masieHusd. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOJIYYCHHUSI COBPEMEHHBIX MAaTEepUajoB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX TapOB.

Kunenue npy NnOHWKEHHOM JJaBJICHUU.

Crioco0bl U3MEpEHUs BIaKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanusi KpuCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

M3mepeHre OTHOCUTENBHOM BIIaKHOCTH BO3/1yXa.

Pa3znen 4. JiaekrpoguHamMuKa

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYEeCKHi 3apsna. J(Ba Buaa BIEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumoperictBue 3apsaoB. 3akoH KynmoHa. TodedHbI SJIEKTpUUYECKUN 3apsi.
Onektpuueckoe mnojne. Hanpsok€HHOCTh  AnekTpuueckoro mnojsa.  [IpuHuun
CYHEPIIO3ULIUN DJIEKTPUUYECKUX TOJIeH. JIMHUM HanpsKEHHOCTH AIIEKTPUUYECKOTO
TIOJISL.

PaGora cun  oanekrpocratudeckoro  mosiss.  Ilorenuuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHUMKM W JUDNEKTPUKU B IJIEKTPOCTATUYECKOM MOJIE.
JnanexTpruyueckas IpOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIIEKTPOCKOIL,
AIIEKTPOMETP, DdJIEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEJI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.



[IpOBOIHUKH B 3JIEKTPOCTATHYECKOM IOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomol

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuna toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeTu.

DNEKTPUYECKOE COIMPOTUBICHUE. Y IEIbHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALIEIbHOE, CMEIIAHHOE COCIUHEHNE IIPOBOIHUKOB.

Pabora nsnekrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CUJIa U BHYTPEHHEE COIMPOTUBIICHWE HMCTOYHUKA TOKA.
3akon Oma /171 OJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUYECKHUM TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKH. CobcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKUl TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [lnazma.

TexHndeckue yCTpOWCTBA W IPAKTUYECKOE TNPUMEHEHHUE: aMIIEPMETD,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIU TUO,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JJIUHBI,
MJIOIIA/IM TTOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CMenanHOe COeIMHEHUE TPOBOHUKOB.

[Ipsmoe wu3MepeHue dIEeKTPOABWKYIIEW cuiibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCUMOCTh COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.



[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoit paspsa ¥ IPOBOJIUMOCTb BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue snextpoiausa.

MexnpeaMeTHbIE CBSI3H

Nzyuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBISIETCS C
Y4ETOM COJAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (PaKkT, rumoresa, (pu3nyeckas BEIUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0oiia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHE B KUBOW mpupoje, auddysus, ocMmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayy, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTUYECKAS TUCCOLMAIMS,
rajibBaHUKa.

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

Texnonozus: npeoOpa3oBaHUE JBHKEHUH C UCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHUKE, MOJIIMITHUKMA, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUrareilb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUU
IIOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH IPUHTED, AJIEKTPOHArpeBaTEIbHbIC npuodOpkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBAHUKA.

11 KJIACC
Paznen 4. JaekTpoauHamMuKa
Tema 3. Maznummnoe noje. I1eKmMpPOMAZHUMHAA UHOYKYUA



[locTossHHBIE ~ MarHuThl.  B3aumMomeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bexkrop marHuTHOM wuHAYKUMH. [IpuHIMOD cynepnosuunu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa JIMHUNA MarHuTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJI JUIMHHOTO IPSMOIO NPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoaencTere npoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHE.

Cuna Jlopenua, e€ Monynb ¥ HanpaBlIeHKE. [[BHKeHNE 3apsHKEHHON YaCTULB
B OJIHOPOJHOM MarHuTHOM mose. Pabota cuinel Jlopenna.

SIBeHne ANEeKTpOMarHMTHOM HMHAYKIUU. [IOTOK BekTOpa MarHUTHOU
UHAYKIUU. OJEKTPOABIDKYLIas Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOMN
uHaykuuu Papanes.

BuxpeBoe dleKTpUYECKOe ToJIe. ODJEKTPOABWKYIIAs Cuila WHIYKIUU B
IIPOBOJAHUKE, IBMXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTh.  SIBIIECHME CAMOMHIYKLUHH. OJIEKTPOABWXKYIIAS CHJA
CaMOUHYKLIMH.

OHEPrust MAarHUTHOTO ITOJIST KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: IIOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTEIN DIEMEHTapHBIX
4aCTHUL, MHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBre cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBieHrE 3IIEKTPOMAarHUTHOM MHIYKLHH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKLIHH OT CKOPOCTHM W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccnenoBanne NeMCTBUSI MOCTOSIHHOTO MarHATA HA PaMKy C TOKOM.



HCCJ’IGI{OB&HI/IC SABJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHWUS.
["apmonnueckue xonebanus. Ilepuona, wactota, ammummtyaa u Qaza KoJeOaHUM.
[IpyXKVHHBIN MasTHUK. MaTreMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHUS B
UJCATBHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMAarHUTHbIMU KoneOanusimu. Dopmyna TomcoHa. 3akOoH COXpaHEHUS
HHEPTUU B UJI€ATHBHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aryxarouumx KoyieOaHUAX. BbIHYK/IEHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIHyK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUs.

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA U
HaIpsHKEHHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTPeOICHUE AIEKTPUUECKON
HHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTposHepruu. KymnbTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHUYEeCKHE YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3IICKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpOIEpeIay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasSTHUK).

HabGmronenue 3aryxaromux KojieOaHuH.

HccnenoBanre CBOMCTB BBIHY X JACHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuusiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCIENIOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

HccnenoBanre 3aBUCMMOCTH TIEpUOJa MaJbIX KOJIeOaHUI Tpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MEpEeMEHHOr0 TOKa B LENM U3 IOCJEI0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL



MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JuIMHA BOJHBL. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HuTepdepentus u qudpakims MEXaHUIECKIX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JIyYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHrtanus 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.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus: U NpeaoMIICHHUs] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHunu u audppakiud MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
npesioMJIeHUE, MoJspu3auus, 1udpakuus, uHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyd ceera. TouedHbIi HICTOYHUK CBETA.

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

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMJICHUSI CBEeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpI yroj IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBaromide JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOSIHME W ONTHYECKash cuila TOHKOW JuH3bI. [locTpoeHue wm3o0pakeHWil B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JlaBaeMoe€ JIMH30MU.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
Ycnouss HaOMIOMEHWS MAaKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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

[Tonspusamnus cBera.

TexHuyeckue yCTpOMCTBa M IPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIpPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTuyeckue mpruodopBkI.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenue natepdepeHinu cBera.

Hab6mronenue nudpakxium ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cexkTpa ¢ MOMONIbIO JU(PPAKIUOHHON PEIIETKH.

HabGmronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHue nokazaresis npesioMJICHUs CTEKJIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

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

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEJIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YaCTHULIBI. DHEPTHUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. nemenmot K6anmoeoit ONMUKU



®otonbl. opmyna [Inanka cBs3u sHEpruu HOTOHA C €r0 YaACTOTONU. DHEPrus
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DiHmTeitHa st hoTodadpdexra. «KpacHas rpaHunar»

dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (POTOdPdeKTa.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens 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. CIEKTp YpOBHEW SHEPTUU aTOMa BOJAOPOA.

BousHoBEIE 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.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HabGnrogenue 1MHEeHYaToro CnexkTpa.

Tema 3. Amomnoe a0po

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

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



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

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

SAnepHble peakuuu. JleneHue u CUHTES saEp.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGieMbl U TEePCHEKTUBHI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanpHble B3auMoAeicTBUs. EQMHCTBO (pr3HUECKOl KapTUHBI MHpAa.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETD, 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 acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMHH.

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

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHepruum ConHila U 3BE3.
3BE3ABI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKACHUU U 3BOIonMU CoJiHIA 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 Xa60ma. Pazberanue rajmakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnast ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGnronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH TSI OTIPEICTICHHS TIOJIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEeBEpHOIrO MOTYIIAPHS U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.



O6o0maroniee NOBTOPEeHUE

Ponp ¢u3uku ©uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATHYECKOU c(hepax mesTeTbHOCTH YeIOBEKa, POJb U MECTO (PU3UKH
1 aCTPOHOMHUHU B COBPEMEHHON HAyYHOH KapTHUHE MHPA, POJb PU3NUECKON TeOpUn
B (opMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTHHE MHpa, MECTO
bU3MYeCcKO KapTUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CM C KypcamMM MaTE€MaTHKH,
Ounonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAy4YHBIM (DaKT, TUrore3a, (u3nyeckas BEIMYMHA, 3aKOH,
TeOopusi, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxa: peUIeHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBI M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK IOJ00MS TPEYTrOJbHHUKOB,
ompeieNIeHHe IUIOMIAIU TUIOCKUX (GUryp u 00bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBUKECHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOM MPUPOAE, NCUCTBUEC
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpOCHUE aTOMOB ¥ MOJICKYJI, KPUCTAINIMYECKAsA CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYSCKOM PEIIETKH, CHEKTPATbHBINA
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNVMHWUW DJEKTpOIlEpeaay, TEHEpaTop IEPEMEHHOIO0 TOKa,
AJEKTPOIBUTATENIb, WHAYKIHUOHHAs II€Yb, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA MPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOTO TpenMera «Du3nMka» HAa YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BbI YPOBEHB) JOJAKHO OOECIEUUTHh TOCTHUIKEHUE CIICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI



JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMera «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalONmUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00I1IeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOIECCE peaU3allMd OCHOBHBIX HAINpPaBJICHUIN
BOCIIUTATEIHHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

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

NPUHATHE  TPAJULIHUOHHBIX  OOIIECUETOBEYECKUX TyMaHUCTUYECKUX U
JIEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aliy;

YMEHHE B3aMMOJICCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
uxX (YHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2)IaATPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh pOCCUICKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUICKUX YUEHBIX B 00J1aCT (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJIC B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

4)3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
pUCYLIEro (PU3NYECKON HayKe;

5)Tpy10BOro BOCIIMTAHMSI:

WHTEpPEC K Pa3IMuHbIM cdepaMm npodecCHOHANBHONU JESTEIHPHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyay1ieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHHIO B 00JIaCTH
(bU3MKY HA IPOTSHKEHUU BCEH JKU3HU,

6)3K0,10rH4eCKOro BOCIIUTAHMS:



c(hOPMHUPOBAHHOCTh JKOJIOTHMUECKONW KYJNbTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

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

pacuIMpeHre OmbITa JIEATebHOCTH SKOJOTMYECKOM HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7)1IIeHHOCTH HAYYHOT' 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

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

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3oBble 1ornyeckue AecTBU:
CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
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 U HEMATePUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IIEJISM, OIICHUBATh PUCKH TIOCIEACTBUIN ACATCIBHOCTH;
KOOPJIIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEabHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIILICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYCBBIMH TOHATHIMU M METOJIAMHU
bu3nuecKoil HayKH;
BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUYECKOTO COJCp)KaHUs, MPUMEHEHHIO Pa3IMYHbIX
METOJIOB ITO3HAHHSI,
BJIQIETh BHUAAMU JEATEIBHOCTH 10 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlU, MPEeoOpa3oBaHUI0 ¥ TPUMEHEHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJIM3UpOBaTh 3aaauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJNIyYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3a/Jayd B 00pa3oBaTeIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (U3MKEe B MPAKTUYECKYI0 00JacTh
KU3HECSITEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0AbI 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,
CUCTEMATH3alUI0 U HHTEPIPETALNI0 MHPOPMALMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CcpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTMM B PELIEHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcoOMIoJicHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
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:

OCYHIIECTBJISATh OOIIEHHWE Ha Yypokax (U3MKKM U BO BHE-YPOUHOMU
JIESITENBHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CHUTyallud W CMSAT4aTh
KOH(DJIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMAaTh M MCIIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaJIbHON
padoThI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHM Y4YaCTHHKOB, OOCYXIAaThb pe3yibTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATH MO3HABATENIbHYIO NI€ATEIBHOCTh B 00JacTH
(U3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
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, AapryMEHTUpOBaTh €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, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTyallUsiIM, BHOCUTb KOPPEKTUBBI B JIE€STEIIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

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

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelieHus;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS M0 HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeSATEeTbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afo I
c(OpMUPOBAHHOCTD:

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

CaMOpETYJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIIOCOOHOCTH aJanTUPOBATBHCA K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

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

COIMAJTBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON ESATEIBHOCTH JIIOIEM;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuaibHas TOUKa, MHEpLUUaIbHas cUcTeMa OTCU€Ta, aDCOIIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN T'a3, MOJEIIM CTPOEHHUS ra30B, KUJAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU PelIeHnH (PU3NYECKUX 3a]1aY;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBIDKEHUE, CBOOOJHOE TajeHue TeJ, JBMXKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3BMEHEHUE 00bhEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HUCHApPEHHME, KOHJCHCALMs, IJIABJICHUE, KPUCTAILIA3ALMS, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a IPU €r0 HAarPEBAaHUU B 3aKPBHITOM



cCoCylle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECCax,
AJIEKTpU3aIUs TeJl, B3aUMOJEHCTBUE 3apsI0B;

ONMKCHIBATh MEXAHWUYECKOE JIBIDKCHHE, WCIIONB3YS (DU3NUCCKUE BEIIMYMHBI:
KOOpJIMHATa, MyTh, MNEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIMAIbHAS DHEPIrusi, MEXaHHUecKas
paboTa, MeXaHWUYECKass MOIINHOCTh; MPH ONKHCAHUU MPABWIBHO TPAKTOBATH
(GU3MYECKU CMBICT HCIOJB3YyeMbBIX BEIHYMH, WX OO0O3HAYCHHUS W CIWHUIIHI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIOUIUE JTAHHYIO (U3UYECKYIO BEJIMUYUHY C JAPYTUMU
BEJTMYMHAMU;

OMKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TN U TEIJIOBBIC SBJICHMUS,
UCTIONIB3Ysl (DM3WUYECKHME BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKasi PHEPrys XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaapaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; MPU ONMUCAHUU
NPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCIOJB3YEMBIX BEIUYMH, UX
0003HaYeHUsI W EIUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONIB3Ys (PU3NYECKUE BETUYHMHBI: AJIEKTPUUECKUIN 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIIMAN, PA3HOCTh MOTECHIUAJIOB,;
NpU OINUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUU CMBICT HCIOIb3yEeMbIX
BEIIMYMH, MX OOO3HAUYECHMS] W EJIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMM,

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIONB3Ys (U3MUECKHE
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPaHEHUSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPUHIIUI PABHOMPABUS WHEPIUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYIO TEOPHI0 CTPOCHUSI BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPEHENH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOro 3apsifa, 3akoH KyioHa, Tpu 3TOM pasjinyarh CJIOBECHYIO
(bOpMyYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBHUS UX 0€30MacCHOTO MCIIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,



coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYAOBaHUS, MPOBOAUTH OMBIT U
(GbOopMyIMPOBATh BHIBOIHI,

OCYILIECTBISATh MPSMbIE U KOCBEHHBIE U3MEPEHUsI PU3NYECKUX BEITUYHH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIOJIb30BaThb W3BECTHBIE
METO/Ibl OLIEHKHU MOIPEUIHOCTEN NU3MEPEHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHUMN, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTU (U3NYECKUX BEJIMYUH B
BUJIE Ta0OnMIl U rpauKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

coOro1aTh MpaBuia 0€30MacHOTO TPyJa MPHU MPOBEICHUM HCCIEIO0BaHUM B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJIENbIo,
UCTIONB3YS (hr3UUecKre 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33a9u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHUBATH PEATBHOCTH
MOJIy4YEHHOTr0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIE 3aJau: BHICTPAUBATh JIOTUYECKU HEMPOTHUBOPEUHUBYIO
[ENOYKY PAaCCY JACHUU C OMOpOH Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

UCIONB30BaTh  MpPU  pPELIEHMH  y4yeOHBIX  3aJady  COBpPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYyYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOTydaeMyto HH(POPMAIIUIO;

MPUBOUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE NPOLECCOB OKPYXKAIOLIEr0 MHpa, B PpPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAFOIIEH Cpelie;

paboTaThb B TIpymme C BBHIMOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX pOJeil,
IUTAHUPOBAaTh PabOTy TPYNNbI, PalNMOHAIBHO paCHpeeisaTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHLHOCTh B HECTAHIAPTHBIX CUTYalMsIX, aC€KBATHO OIEHUBATH
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB I'PYIIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.

K xonmy oOyudenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:



JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B Pa3BUTHUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TNPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEITOCTHOCTh M EIUHCTBO
($u3nYECKOIl KapTUHBI MUPA;

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIM JEKTPUUECKUM 3apsifl, JIyd CBETA, TOUYCYHBbIM UCTOYHUK CBETA, SACPHas
MOJieJIb aTOMa, HYKJIOHHAsh MOJIE€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3NUIECKHX
3ajay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAVMHAMMKHN U KBAaHTOBOW (DPM3UKHU: AJIEKTpUUECKasl IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE NEUCTBUS TOKA, B3aAUMOJCHCTBHE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKLHWs, JACUCTBHE MAarHUTHOIO TIOJISI Ha
IPOBOJHUK C TOKOM U JBIXKYIIUMHCS 3apsi, 3JCKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPAaCIpPOCTPAHEHUE CBETA, OTPAXEHHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus U MOJSpU3alMs CBETa, JHUCIEpCUs CBETa,
dbotoanexTpudeckuii 3pdext (poToaddekT), CBETOBOE JaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAsT W HCKYCCTBEHHAs
PaaOAKTUBHOCT;

OINKCHIBaTh M3YYECHHBIC CBOMCTBA BEILIECTBA (IJIEKTPUUECKHE, MArHUTHBHIC,
ONTHUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) H
AJIIEKTPOMArHUTHBIE SIBJIIEHUSA (TIPOLECCHI), MCHOJb3Yyd (U3UUYECKUE BEIHYMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOJBIKYILAs cuja, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYIIKH, DHEPrUs DJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi W CHJa TOKa B MpOLEcce
TFAPMOHMYECKUX DJIEKTPOMArHUTHBIX KOJeOaHuM, (OKYCHOE pacCTOsHHUE U
ONTUYECKasl cuja JMH3bI, NPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEeHHS M €JAMHMIIbI, YKa3bIBATh
GbopMysbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JAPYTUMH
BEJINYNHAMM;

ONMCBHIBATH H3YyYECHHBIE KBAHTOBBIE SBICHHUS M IPOLECCHI, HCIOIb3Ys
buznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUO]T MOTYypacaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYHMH, MX O0O3HAUEHUs M EAUHMIIBI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHWHAMH,
BBIUUCIISATH 3HAaU€HNE (PU3NYECKOM BEINYNHBI;



aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBJICHUS, UCIOJIB3Yys (U3HUECKHE
3aKOHBI U MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCEA0BATEILHOIO U MapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs] CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa miia Gororddexra,
3aKOH COXPAHEHUs SHEPryU, 3aKOH COXPAHEHUsSI MMITYJIbCA, 3aKOH COXpPAaHEHUSs
ANEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOr0 4ucia, nmocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE W YCIOBHS (TpaHUIbl, 0O0JIacTH)
PUMEHUMOCTH;

OMpENIENATh HANIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CHJIbI AMIiepa U cuiibl JlopeHna;

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

BBITIOJIHATh HKCIEPUMEHTHI 0 MCCIECAOBAHUI0 (DU3NYECKUX SIBICHUU U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MpPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIC U3MEPEHUSI (PUBNUECKUX BEIUYUH, TPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSAMBIX HM3MEPEHUH: MPU HSTOM KOHCTPYMPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEILCKON W IMPOEKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3UYECKYIO MOJCIb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYIIHI,
HEOOXOJMMBbIC JIsI €€ pPEelICHUs, MPOBOJIUTH Pacdy€Thl U OLICHUBATHh PEabHOCTh
MOJTY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;

pelaTh KaYeCTBEHHBIC 33/1a4l: BHICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHHI C OMOpOM Ha M3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe ABIICHUS,



UCIIONBb30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJa4  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTaBJICHUS y4eOHOW W HAYYHO-TIONMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIY4aeMyI0 HH(OPMALINIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HH;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 3710POBbsS M COOJIIOIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

paboTarb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJIeKBaTHO OIICHUBAThH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PAaCCMaTpUBAeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpaMMblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1.OU3UKA U METObl HAYYHOI'O IO3HAHUSA
bubmuorexa [JOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pazgeny 2
Pa3zgen 2.MEXAHUKA
bu6nmoreka [JOK
21 Kunemariia > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3znea 3.MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnnorexka [JOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' ®a30BbIE MEPEXOIBI https://m.edso00.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

Wroro no pazueny 24
Paznen 4.9JIEKTPOIUHAMUKA
bubmuoreka [JOK

1 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK

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

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1.9JIEKTPOJAUHAMUKA
11 MarnuTtHoe noje. IIeKTPOMarHuTHAS 11 1 3 bubnuorexa [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3znen 2.KOJIEBAHUSA U BOJIHbI
MexaHU4eCKHE U JIEKTPOMArHUTHbBIC bubnnoreka [JOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKHe U JIEKTPOMArHUTHbBIE bubnuoteka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Omrika https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3.0CHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crielIUaIbHOM TEOPUH 4 1 bubnmuotexa [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4 KBAHTOBAS ®PU3UKA
. bubnmoreka [JOK
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 https://m.edsoo.ru/7fA1c97c
4.2 Crtpoenue atoma 4 bubmuorexa [JOK



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

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

4.3 ATtoMHOE S71pOo

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

Uroro no pazgeny

15

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 ng;;ﬁf;aoggﬁ £41097c
Hroro no pasneny 7
Paznen 6.OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0miaromee MOBTOPEHNE 4 ngsH;;T:;igrou}i £41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

KanenaapHo- TemaTnuyeckoe njaHupoBaHue
®dusuka 10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHHUS

®du3uka — HayKa O PUpOE.
HaquHe MECTOAbI ITIO3HAHUA
OKPY’KaroIlEero Mupa

1.09

Poine 1 MecTo pu3uku B
(hopMUPOBaHUH COBPEMEHHOM
Hay4YHOU KapTUHBI MUDA, B
MPAKTUYECKON JeSITeIbHOCTU
JTronen

MexaHuueckoe TBUKEHHE.
OTHOCUTENBHOCTD
MEXaHHYECKOTO JABMKEHUS.
[Tepemenienue, CKOpOCTb,
YCKOpEHUe

PaBHOMEpHOE IPsIMOJIMHEWHOE
JIBUKECHUE

13

PaBHOYyCKOpEHHOE
Hp?[MOJII/IHef/'IHOG JBHXCHUEC

15

CB0OOIHOE TafCHUE.
Yckopenue cBOOOTHOTO
MaJCHUS

20

KpuBonnHeliHOE nBUXKEHUE.
JIBr>KeHHEe MaTepUaIbHOU
TOYKH I10 OKPYKHOCTH

22

IIpuHLUII OTHOCUTENIBHOCTH
lNanunes. MaepnuanbHble
cucreMsl orcyera. [lepBoii
3aKkoH HproTOHA.
CrapToBasi KOHTPOJILHAS
padora

27

Macca Tena. Cuna. [IpuHnmn
cynepno3uiuu cuil. Bropoi
3akoH HeroToHa mis
MaTepuaibHON TOUKU

29

10

Tperuii 3akoH HerotoHa s
MaTepHaIbHBIX TOUEK

4.10




11

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

12

Cuna ynpyroctu. 3akoH I'yka.
Bec tena

11

13

Cuna tpenus. Koaddunment
Tpenus. Cuiia CONpOTHBIICHHS
MIPH JBMOKCHUH TEJIa B
KUJIKOCTH WIH Ta3e

13

14

ITocTynarensHoe u
BpalaTebHOE JIBUKEHUE
a0COFOTHO TBEPOTO Tea.
MomeHT cuibl. 111e4o cumbl.
VYcnoBus paBHOBECHS
TBEPJIOTO TENa

18

15

Nmnynbsc maTepuaibHOU
TOYKH, CHCTEMBI
MaTepUaIbHBIX TOYEK.
Nmmnynse cuiibl. 3akoH
COXpAaHEHUs UMITYJIbCA.
PeaxkTnBHOE ABMKEHIE

20

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepHaIbHON TOUKH.
Teopema 06 u3MeHeHUN
KUHETHYECKON 3HEpruun

25

17

[ToTenunanbHas SHEPTHUA.
[ToTenuuanpHas HEPTUs
yrpyro nehopMUpOBaHHON
npyxuHbl. [loTeHnnanpHas
SHEpTus Tena BOIU3U
MMOBEPXHOCTU 3eMITH

27

18

ITorennuanbHBIE U
HEIIOTCHITUATLHBIC CHITBI.
CBs13b pabOTHI
HEIIOTCHITUATBLHBIX CHJI C
W3MEHEHHEM MEXaHHMYSCKOM
SHEPTUH CUCTEMBI TeN. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEpPruu

8.11

19

JlaGopatopHnas pabora
«HccnenoBanue cBsizu pabOTHI

10




CHJIbI C UBMCHCHUEM
MEXaHUYECKOU SHEPTUH TeJla
Ha TIpUMepe PacTsHKEHUS
PE3UHOBOTO KI'yTa

20

KontponbHas paboTa mo teme
«Kunematuka. JlmHamuka.
3aKOHbBI COXPAHEHUS B
MEXaHHUKE

15

21

OcHOBHBbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bpoyHOBCKOE
nskenue. Auddysus

17

22

Xapaxrep JBHKECHUS U
B3aMMO/ICHCTBUS YaCTHI]
BelecTBa. Moenu CTpoeHUs
ra3oB, JKUAKOCTEH U TBEPIBIX
Ten

22

23

Macca monekyin. KonuuectBo
BemiecTBa. [locTosgsHnas
ABorazpo

24

24

TennoBoe paBHOBECHE.
Temneparypa u e€ uzmepeHue.
[Ikana remnepatyp Llenbcus

29

25

WUneanpuerii raz 8 MKT.
OcHoBnoe ypaBHeHne MKT

1.12

26

AOcomtoTHas TemnepaTypa Kak
Mepa CpeIHEN KHHETUYECKOM
SHEPTUU JIBUKEHUS MOJIEKYIL.
YpaBHeHnue Menzeneena-
Krnaneiipona

27

3akoH [lampTona. ['a30BEIe
3aKOHBI

28

JIaGoparopHas paboTa
«MccrnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpamMu
COCTOSTHUS pa3peKEHHOTO
raza»

13

29

H3onporieccrl B nieanbHOM
ra3e 1 ux rpapuieckoe
Mpe/iCTaBIeHHE

15

30

BnyTtpennss sneprus

20




TepMOHHHaMquCKOﬁ CUCTCMBI
H CIIOCOOKBI €€ N3MEHEHMUS.
Konn4uecTBO TENMIOTHI U
pabota. BHyTpeHHSIS SHEpTUs
OJIHOATOMHOT'O HMJI€AJILHOTO
rasa

31

Bunasr
teronepenaud. KoHTrpoabHas
pabora 3a 1 nmoayrogue.

22

32

VaennHas TEIIOEMKOCTD
BemecTBa. KomudaecTBo
TEIJIOTHI IPU TEIUIONEpe1aye.
AnabaTHBIN MpoIecc

27

33

[TepBrlii 3ak0H
TEPMOJUHAMUKHU U €T0
MIPUMEHEHHE K U30Ipolieccam

29

34

HeoOpatumocTs nporieccos B
npupoae. Bropoii 3akon
TEPMOJIUHAMUKU

10.01

35

[Tpunmun nevicrBus u KI1/{
TEIIOBOM MAIlIMHBI

12

36

ukn Kapno u ero KITJ]

17

37

DKonornyeckue npoodaeMbl
TEII0PHEPTEeTUKU

19

38

Oo6o0maromuit ypok
«MonekynspHas (pusmkKa.
OCHOBBEI TEPMOANHAMUHKH >

24

39

KonTponbhas padota no teme
«MonekynspHas (pusmka.
OCHOBBEI TEPMOANHAMHKH

26

40

[TapooGpa3zoBanue u
KoHAeHcauus. Mcnapenue u
KHTICHHE

31

41

AOCOIIOTHAS ¥ OTHOCUTEIbHAS
BJIAXKHOCTH BO3]1yXa.
Hacpiennsiit nap

2.02

42

TBépnoe Teno.
Kpucrannmueckue n
amopdHbIe TeIa. AHU3OTPOITHUS
CBOWCTB KpHUCTAILIOB. Kuakue
Kkpuctaisl. CoBpeMEeHHbIE




MaTrepuabl

43

[TnaBieHre ¥ KpUCTATUTA3AIIHSL.
VnensHas TeIUIoTa IIaBJICHUS.
CyOmumariust

44

YpaBHEHHE TEILIOBOTO
Oaylanca

14

45

DJeKTpu3anus Tell.
DnekTpuyeckuit 3apsaa. [[sa
BU/JIA DJIEKTPUUECKHX 3apsI0B

16

46

[IpoBoAHMKY, TUINEKTPUKU U
MOJIYIIPOBOTHUKH. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO
3apsna

21

47

B3anmopeicTeue 3aps10B.
3akon Kynona. Todeunsrit
BJIEKTPUYECKUN 3apsil

28

48

HanpsixénnocTtb
IIEKTPUYECKOTO OJIA.
[IpuHuun cyneprno3uumn
3NEKTpUYECKUX nojel. JInnuu
HaANPsHKEHHOCTH

1.03

49

Pa6oTa cui
ANEKTPOCTATUYCCKOTO MOJIS.
Ilorennman. PasHocth
IIOTEHIINAIOB

50

[IpoBOAHMKY U TUANEKTPUKH B
JIEKTPOCTATUYECKOM TI0JIE.
JusnexTpudeckas
MIPOHUIIAEMOCTh

13

51

DNEeKTPOEMKOCTb.
Konnencarop

15

52

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJICHCAaTOpa. DHEprus
3apsHKEHHOTO KOHAEHCATopa

20

53

JlaGopatopHnas pabora
"N3mepenue 31eKTpOEMKOCTH
KOHJeHcaTopa"

22

54

[IpuHIMn nercTBus u
MPUMEHEHNUE KOHIAEHCATOPOB,
KOMUPOBAJIBHOIO anmapara,
CTPYHHOTO IIPUHTEPA.

3.04




DreKTpocTaTHUECKas 3allUTa.
3azeMiIeHHE AIIEKTPOIPUOOPOB

55

DJIEKTPUUYECKUHN TOK, YCIOBUSA
€ro CyIIeCTBOBAHHUS.
[Tocrosannsiit Tok. Cuiia ToKa.
Hanpsoxenue.
Conporusnenue. 3akon Oma
JUTSl y4acTKa Lernu

56

ITocnepoBarenpHOE,
napajuielibHOe, CMEIIIAaHHOES
COCIMHEHHUE MMPOBOIHUKOB.
Jlaboparopnas pabota
«3y4eHue cMenanHoro
COCIMHEHUS PE3UCTOPOB)

10

57

Pabora 1 MOIIIHOCTH
3JIEKTPUYECKOI0 TOKA. 3aKOH
Jxoynsa-Jlenna

12

58

3akon OMa IS HOJTHOH
(3aMKHYTOM) 2JIEKTPHUYECKON
uenu. KopoTkoe 3ambIKaHue.
JlaboparopHast pabota
«3mepenne D/1C uctounuka
TOKa ¥ €T0 BHYTPEHHETO
COTIPOTHUBIICHUS

17

59

DneKTpOHHAas IPOBOJANMOCTD
TBEPJIBIX METAIJIOB.
3aBHCUMOCTb COIPOTHUBIICHHS
METAJUIOB OT TEMIEPATYpHl.
CBepXIpoBOIMMOCTh

19

60

DNEeKTpUUECKUN TOK B
BakyyMme. CBoiicTBa
DJIEKTPOHHBIX IIyYKOB

24

61

[TonynpoBoHHKH, UX
coOCTBEHHAas U MpUMeCHast
npoBoauMocTs. CBoiicTBa p—
n-nepexona.
ITonynpoBOIHUKOBBIE
npubopsI

26

62

DNEeKTPUUECKUN TOK B
pacTBopax U pacrjiaBax
ANEKTPOJIUTOB.
DNEeKTPOIUTHYECKAs

3.05




Jquccoanus. DIEeKTPOIn3

63

DNEKTPUUECKUN TOK B ra3ax.
CaMoCTOSTEIIbHBIN 1
HECaMOCTOSITEIBbHBIA pa3ps/l.
Momnnawus. I1na3zma

64

DnexTpuueckue nprudopsl U
YCTpPOMCTBA U UX
MIPaKTUYECKOE IPUMEHEHHE.
[IpaBuna TexHUKH
6e30macHOCTH

10

65

Oo6o06maromuii ypox
«INEKTPOIMHAMHKA»

15

66

KonrponsHas pabora o teme
«DJIEKTPOCTATHKA.
IToCTOSIHHBIN 2IIEKTPUYECKUN
TOK. TOKM B pa3iauuHbIX
cpenax»

17

67

HTorosasi KOHTpOJIBLHAS
padora

22

68

PesepBHbIii ypok.
O60061maronuii ypok 1mno Temam
10 kmmacca

OBIIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME

68

24




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
':;'n Tema ypoxka Beero Kontpoabubie | IlpakTuueckue fllj;'?eﬂl/lﬂ :)lg;)l;l;?)l:;fenbnme
padoThI padoThI pecypenr
[TocTossHHBIC MATHUTHI U UX
B3auMoOJercTBHE. MarHUTHOE II0JIE. bubnunoreka LIOK

1 . 1
BexTop MaruutHOM MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHMTHON MHTYKIIUU
MarsuTHOE 1oJjie IPOBOHUKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3aunmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO OJIL KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«Hccnenosanue neicTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JleficTBEe MarHUTHOT'O MOJIS Ha

5 JBUKYIIYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpomMarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHuTHON MHAYKIHU. IJ1C 1

WHAYKIUU. 3aKOH JIEKTPOMarHUTHON



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

unaykiuu dapanes

JlaGopaTopHas pabora
«HccrnenoBanue sBICHUS
AJIEKTPOMArHUTHON MHYKIIUN))

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. IJIC caMOMHAYKIIWH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
UHIYKIIMOHHAs II€Yb

10

O6o0maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAST HHIYKIHS)

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabota mo Teme
«Mar"suTtHoe I10JI€e.
DneKTpOMarHuTHasi UHIYKIUS»

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB00O/1HBIE MEXaHUYECKUE
Kosebanus. ['apMoHnUeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MaJbIX KoJeOaHuil Tpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

14

Konebartenbuplit kKoHTYp. CBOOOTHBIC

bubnunoreka LIOK



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

OJICKTPOMAarHMTHBIC KOoJIEOAHHS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHa. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATIBHOM
K0J1e0aTeIbHOM KOHTYpE

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanus. Pe3onanc.
BeIHYKICHHBIE 2JIEKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiii Tok. CUHYCOMIANBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBozacrtso,
nepenaya u noTpedieHue
JIEKTPUYECKON SJHEPTUU

19

Y CTpoNCTBO U MPAKTHYECKOE
IIPUMEHEHHNE IEKTPUIECKOr0 3BOHKA,
reHepaTopa epEMEHHOT0 TOKaA,
JIMHUU 3JIEKTpoIepesayd

but6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3oBanus
ANEKTPOIHEPTHH B IIOBCEAHEBHOMN
AKU3HU



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

Mexanndeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. CkopocTb

bubnmoreka [IOK

21 pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubnmnoreka HOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTh. [1lkana bubmmorexa [JOK
https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacts
cBs3u. Paguonokanus
o5 Konrponsnas pabdora «Konebanus u Bbu6mmoteka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM CpeeE. bubmuoreka [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenune bubmmorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEeHHee oTpaxkeHue. [IpenenpHbrit bubmmoreka [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlabopaTtopHas pabota «3mepenne bubnuotexa [JOK
MOKa3aTesisi MPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenune n300pakeHuii B bubnuorexa [JOK



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

nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenu4eHue JUH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHas paboTta

31 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
32 6enoro ceera. Ler. JlaboparopHas
pabota «Habmonenne aucnepcun
CBETa»
Wutepdepennms cera. Audpaxius bubnuoreka [IOK
33 N
csera. udpakunonHas pemérka https://m.edsoo.ru/ffO0ced22
[lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6mmotreka [JOK
34
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue mpuOOpPbI U yCTpoiicTBa
35 1 yCJIOBHSI KX 0€30IMacCHOTO
MIPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaCCUYECKOU MexaHUKH. [locTymarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCUTEIILHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHre BpeEMEHH U COKpaIlleHUE bubnnorexa [JOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
OHeprust ¥ UMINYJIbC PENSATUBACTCKON
38 yacTunbl. CBA3b MAcChl C SJHEPTUEN U bubnnorexa [JOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHSI IIOKOS
39 Kontponbras padota «OnrTuka. bubnmoreka [JOK

OCHOBBI crieNMaIbHON TEOPUU

https://m.edsoo.ru/ffOcf6f0



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

OTHOCHUTCIIBHOCTH

®otonsl. Dopmyna [Inanka. Jueprus

bubnunoreka LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOJIMOTCKA
41 .0 A.T.
porospdexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodrddexra. YpaBHeHHE
42 BﬁHmTegl)Ha nq;)l(bQ)OTOSQ)(;eKTa bubmorexa HOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
JaBnenne cBera. Onbiter I1. H.
43 JleOGeneBa. Xumuueckoe JACHCTBUE bubmorexa [JOK
ACBd. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
MPAKTUIECKOE TPUMEHEHHE:
44
(dboTosneMeHnT, GOTOIATUHK,
CONHEYHas OaTapesi, CBETOUOT
45 Pemenue 3agad nmo reme «1€MEHTHI bubmmoteka IIOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pesepdopna no paccesHuro o-yactu bubmorexa LOK
PLOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
bubnunorexa LIOK
47 IT b
OcTyIathl bopa https://m.edsoo.ru/ff0d0afa
Wznyyenne u normoiieHne GoToHOB
48 1} I/I}ll'lqe exojie aTOM’:I co H(()ll)"O OBHS bubmorexa [JOK
P pexon . g P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha ApyTroi. Buasl ciekTpoB
49 BonnoBbie cBOMCTBA yacTuil. BoJHbBI bubnuoteka [JOK

ne bpoins. Kopnyckynsipro-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4CHHE

50

OTkpbITHE PaIUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpenenenuto cocraBa
PaZMOAaKTUBHOTO U3TyUYCHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anbda-, 6era-, raMma-
n3iydeHus. Biousxue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIA U NO3UTPOHHBIN OeTa-
pacnaz. ['aMmma-usiyuenue

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

53

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.
Snepubie peakuuu. SnepHbiin
peaktop. [IpobrnemMsbl, mEpCIeKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIACPHOU
SHEPreTUKHU

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
pErucTpanmu JI€MEHTAPHBIX YACTHII.
Kpyrusiit cton «®@yHnameHTanbHbIe
B3anmMoaercTBUg. EMMHCTBO
(bu3MUeCKOil KapTUHBI MUPAY

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nH0oro HeOa. Co3Be3nus,
SIpKHE 3BE3IbI, TUIAHETHI, UX BUUMOE
JIBUXKCHUC. COJ’IHG‘IHEUI cucreMma

56

Connue. ConHevyHast aKTUBHOCTb.
Ncrounuk sHeprun CosHLa U 3BE3]1



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

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBositonu CosHIa U 3BE31

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u nuxenue CosHua B
lNamaktuke. I'anaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pa3z0oeranue rajaakTuK.
Teopust bonbioro B3pbIiBa.
PenukToBOe U3nyyenue.
MertaranakTuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI»

62

O6o06uaromuit ypok. Ponb puzuku u
ACTPOHOMHUU B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH chepax NeaTeTbHOCTH
9eoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOUN HAYYHOU KapTHHE MHUPA

64

O6o0maromuii ypok. Pois
¢uznyeckoii Teopun B HopMupoBaHUH
MPECTaBICHUN O (PU3NYECKOM
KapTHHE MHpa




O6o06maromuii ypok. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarHuTHOE 10JI€. 1
DneKTpoMarHuTHast MHIYKIUS
PesepBHblit ypok. Ontrka. OCHOBbI

67 CHEIHAILHON TeOpUn 1
OTHOCUTEITLHOCTH
Pezepubiii ypok. KBanToBas pusuka.

68 QHGI\EGHTI)I};I:: OHOMHUH U * 1 bubsmorexa [IOK

R https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784
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