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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM M TpeOOBaHUI K pe3yJbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctraBieHHbIX B OI'OC
COQO, a Takxke ¢ yuéroM enepalbHON pabodeil MmporpaMMbl BOCHUTAHUS U
KOHLIETIIUMA TpernojiaBanusi yyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa oOyuarommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBercTBYyeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTBHIBAET HEOOXOAMMOCTb pPean3alii MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU YUe€OHBIMH TMpeaMeTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3rKe BKIIOYALT:

e IUIAHUPYEMBIE PE3YJIbTAThl OCBOCHHUS Kypca (Pu3nKu Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

e coJiepxkaHue yuyeOHoro npeamera «Dusnka» mo rogaM 00yUueHuUs..

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxaromiem mupe. IkoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yIomuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4YaeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNelseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IMOJIyYEHHUSI HOBBIX MAaTe€pHalOoB C 3a/laHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne ¢u3nkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydJarommxcs, B (HOPMUPOBAHHE yMEHUN TPUMEHSTh
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU YYEOHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢u3WKu Ji1 ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAd HUACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUall U3 BCEX Pa3fenoB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPUH, BEHIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU MPOOIEMaMHU.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢$usukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (U3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHAaMEHTATbHBIX 3aKOHOB U
NPUHLIHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOIX0 B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
paKkTUYECKUX padoT. BeiaeneHne B yka3aHHOM MepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOIlecCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusuku. Ilpm »dTomM obOecrmieumBaeTcsi  OBIAJACHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YJIENAETCS PEHICHUIO PACYETHBIX M KA4YE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaesnoB. [l KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B kaOuHere (Pu3MKU JTOIKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OO0OpYAOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Qpu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHON JOCTATOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
($yH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHUE [UIsI YUYEHUYECKMX IPAKTHUYECKUX pPaldoT
dbopMupyercss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYMBaEcTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOrOBBIX M LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YYECHUIO MPUPOJbI, PA3BUTHUE HUX MHTEUIEKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa HW3y4CHUS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMupoBaHHE YMEHUH OOBSICHATH SBICHUS C HCIOJIb30BAHUEM
bu3nYeCKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

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

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelieHeM CIeAyIOUX 3a/1ad B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e TMpHOOpEeTEeHHE  CUCTEMBI  3HAHUK 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIINX CaMOCTOSTEIbLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M TMPOBEIACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHErO OOIIETO
obpaszoBanus otBoauTcs B 10 kiacce — 68 yacos (2 vaca B Henenro), B 11 kmacce —
68 yacoB (2 Jaca B HEZIEINIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COIAEPKXAHUE OBYUYEHUA

10 KJTACC

Pa3nen 1. @usuka 1 MeTOAbI HAYYHOTO MIO3HAHUSA
®usnka — Hayka o npupone. HaydHble MeTOABI O3HAHUS OKPY’KAIOIIETO MHUpa. Poiib 3KCIIEpUMEHTa M TEOpPHH B IIpoLecce
HO3HAHMSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (u3nuecKkux sBIEHUN U mpoueccoB. Hayunesie rumote3pl. dusznueckue 3aKOHbI M TEOPHH. | paHMIIBI
MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpUHIINAIT COOTBETCTBUSI.
Pounb 1 MecTo pu3HKu B pOPMUPOBAHUN COBPEMEHHOW HAyUYHOM KapTUHBI MUpPa, B IPAKTUUYECKON AESITEIbHOCTU JIOICH.
Jlemoncmpayuu
AHanoroBble 1 IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nmxeHrne. OTHOCUTENBHOCTh MEXaHUYECKOro ABMKeHUA. Cructema orcuéra. Tpaekropus.

[Tepemenienue, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE MaTEepUaIbHON TOYKU, UX MPOEKIIUU HA OCH
cucteMbl KoopAauHat. ClioxKeHre NepeMeIIeHUI U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSMOJIMHEWHOE ABWXeHHE. ['paduku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUS,
MyTU U IEPEMEILICHHS] MaTEPUATIbHON TOUKU OT BPEMEHH.

CBobOosHOE TIasieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

Kpuonunennoe neuxenue. J[BrkeHne MaTepruaibHOW TOYKH MO OKPY’KHOCTH C TTOCTOSTHHOM 10 MOZYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JTUHEITHast cKOpocTh. [lepuon u wactora oOparnienus. LleHTpocTpeMHUTEIbHOE YCKOPEHHUE.

TexHuyeckue ycTpoiucTBa U MPAKTUYECKOE MPUMEHEHUE: CTUAOMET], IBH)KEHUE CHAPSI0B, LICTIHbIE U PEMEHHBIE TIEPEAAUH.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK JTBUKEHUS.

[IpeobpazoBanue ABUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

Hab6nronenue nBmkeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.



N3mepenune yckopeHus: CBOOOHOTO MaeHHUS.

Hanpasnenue ckopocTu npu ABUKEHNUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamoptsie pabomuol

N3ydeHne HepaBHOMEPHOIO JIBHXKEHUS € LEIIBIO ONPEIEIIEHUS] MTHOBEHHON CKOPOCTH.

HccenenoBanre COOTHOLIEHHS MEKy ITyTSMH, IPOUICHHBIMU TEJIOM 3a MOCJIEIOBATENIBHBIE PABHBIE IPOMEKYTKHA BPEMEHHU NPH
PABHOYCKOPEHHOM JIBMKEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenue nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOUICHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Ipranmn otHOcuTenbHOCTH ['amunes. [lepoiii 3akoH HproToHa. IHEpIHAIBHBIE CHCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipunuun cynepnosuuuu cuil. Bropoit 3akon HetoToHa 114 MatepuanbHOM TOUkU. Tpetuit 3akoH Herotona
JUISI MATEPUAJIbHBIX TOYEK.

3akoH BceMupHOro taroreHus. Cuna tspkectd. [lepBas kocMudeckas CKOPOCTb.

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

Tpenne. Buasl TpeHus (mokos, cKoJibskeHus, kauenus ). Cuia TpeHusi. Cyxoe tpenue. Cusa TpeHUs CKOJIbKEHUS U CUJIA TPEHUS
nokosi. Koadduunent tpenus. Cuna cConpoTUBICHUS NPU JBUKEHUU Tela B )KUJIKOCTU WJIH rase.

[ToctynaTenbHOE U BpaliaTeabHOE ABMKEHHUE a0COIIOTHO TBEPAOIO TENA.

MOMEHT CWIIBI OTHOCUTENBHO OCH BpaleHus. [1nedo cuiibl. Y ciaoBusa paBHOBECUS TBEPIOIO TEA.

TexHu4yeckre ycTporuCcTBa U MPAKTUYECKOE PUMEHEHNE: TIOAIIUITHAKY, JIBHKEHUE NCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHME NHEPIUHU.

CpaBHeHHE MacC B3aUMOACHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuit.

CiioxeHune cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaluy.

HesecomocTts. Bec Tena npu yckOpeHHOM noabEME U aJCHUM.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHSI U CKOJIbKEHUS.



VYcioBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yuenune aBmxKeHUs: OpycKa 1Mo HaKJIOHHOW MIIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B MIPY>KUHE U PE3UHOBOM 00paslie, OT UX AepopMaliuu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonbl COXpaHeHUs 6 MeXaHUKe

Nmnynbe maTepuaibHON TOYKHU (TeNa), CUCTEMbl MAaTEPUANIbHBIX TOYEK. IMMyJIbC CUJIBI U U3MEHEHUE UMITYJIbCa Tella. 3aKOH
COXpaHEHUS UMITYJIbca. PEakTUBHOE IBUXKEHHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

Kunernueckast sHeprus MatepuainbHOi TOUkU. Teopema 00 M3MEHEHUU KUHETUYECKON SHEPTUU.

[TorenuuanbHast sHeprus. [loTeHnManbHas SHEpPrus ynpyro ne@opMupoBaHHOW NpykuHbl. [loTeHIMaNbHAs SHEpPTUs Tela
BOJIM3U MTOBEPXHOCTU 3€MIIU.

[ToTennuanbHbie ¥ HEMOTEHIMAIbHBIE CHIIBI. CBsi3b PabOThl HEMOTEHIMAIBHBIX CHJI C U3BMEHEHHEM MEXaHMUYECKOW SHEpruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHUYeCKHe yCTPOMCTBA U TPAKTUUECKOE TPUMEHEHHE: BOJOMET, KOTIEP, TPy KUHHBIN MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[Tepexoa MOTEHIMATBHOM PHEPTUN B KHHETUYECKYIO U OOpaTHO.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuenune abCOMOTHO HEYNPYTOTO yaapa ¢ MOMOIIBIO JIBYX OJJMHAKOBBIX HUTSHBIX MasiTHUKOB.

UccnenoBanue cBsi3u padOTHI CHITBI C I3MEHEHUEM MEXaHUYECKOW PHEPTUH Tejla Ha MPUMEPE PACTSHKEHUS PE3HHOBOTO JKIYTa.

Pa3znes 3. MousiekyasipHasi pu3uKa U TEPMOJUHAMHUKA
Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUUECKOU Meopul
OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUUYECKOH TEOpUM U HX ONBITHOE 000CHOBaHHME. BpoyHOBCKOE IBMKEHHE.
Huddysus. Xapaktep IBUKEHUS U B3aUMOJACHCTBUSL YacTHI] BeliecTBa. MoJienu CTpOEHUsl ra3oB, >KHAKOCTEH U TBEPIBIX TN U



OoOBSICHEHHE CBOWCTB BEIECTBA Ha OCHOBE 3TUX Mojeineil. Macca u pasmepsl Monekys. KomumyectBo BemiectBa. IloctosiHHAs
ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ usmepenue. [llkana remneparyp Llenscus.

Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISPHO-KMHETUYECKONM TEOpHH HIealbHOro rasa. AOCOIOTHas
TeMIEpaTypa KaKk Mepa CpeaHEHd KWHETHMYECKOM DJHEPrMU TEIUIOBOro IBMKEHMs 4dacTul rasa. lllkama temmeparyp KensBuHa.
l'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akon [lanbrona. M3omponecchl B HACalbHOM ra3e C IMOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. | 'paduueckoe npeacTaBieHne U30IPOIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPaKTHUECKOE MPUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, POTOrpadru MOJIEKYI OPraHMYECKUX COETMHEHUM.

OmnbIThl 110 1P PY3UN KUAKOCTEN U ra30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita llTepHa.

OnbIThI, T0Ka3bIBAIONINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS.

Mogens, HIUTFOCTPUPYIOIIAas IPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIIKNE YPABHEHUE COCTOSTHUS HICAIBHOTO Ia3a, U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Ompenenenre Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEpeHUN o0bhEMa KOMHATHI, JABICHUS U TEMIIEPATypPbl
BO3/yXa B HEM.

Hccnenoanne 3aBUCMMOCTH MEKTy TTapaMETPaMH COCTOSIHHS Pa3pEKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmonunamuueckasi cuctemMa. BHyTpeHHsIs1 SHEPTHsl TEPMOJMHAMUYECKONW CUCTEMbI U CIOcOoObl €€ m3MeHeHus. KomnuectBo
TETJIOTH ¥ paboTa. BHyTpeHHsIsl SHEPTrHs 0JHOATOMHOTO HICATLHOTO Ta3a. Buapl Temionepenaun: TEIIOMPOBOIHOCTh, KOHBEKIIHS,
M3JIy4yeHHue. Y IeTbHas TEIUIOEMKOCTD BellecTBa. KomuecTBO TEIUIOTHI MpH TEIIONEpEaaye.

[Tonsitue 06 anmabatHOM mporecce. llepBbiii 3akoH TepmonuHamuku. [IpuMeHeHHe TepBOro 3aKoHa TEPMOJAMHAMHUKU K
u3ornpoieccam. ['padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MPpoIeccoB B IPUPOJIE.



TemnoBsie Mamuubl. [IpuHIUnBL AEfiCTBUS TEIOBBIX MamiuH. [IpeoOpa3zoBanus sHEpruu B TEIJIOBbIX MamnHax. Koagdument
MOJIE3HOTO JieHcTBUs TeroBor mammmHbl. [{ukn Kapuo u ero kosdduimeHT mone3Horo AEHCTBHsS. DKOJOTHYECKHE MPOOIEMBI
TEIJIO3HEPIETUKU.

TexHudyeckue ycTpoHCTBa M NPAKTUUECKOE NIPUMEHEHHUE: IBUTATEIb BHYTPEHHETO CrOpaHus, OBITOBOW XOJOJIWJIbHUK,
KOHJIMITUOHED.

Jlemoncmpayuu

H3MmeHeHrne BHYTpEHHEH SHEpPrUU Tejla IMPH COBEPIICHHWH PaOOTHI: BbUIET MPOOKU M3 OYTHUIKM IMOJA JEHCTBHEM CKAaTOTO
BO3/lyXa, HarpeBaHue 3(pupa B TaTyHHOU TPyOKe IMyTEM TpeHUs (BUACOJEMOHCTPALINS).

W3meHeHre BHYTpEHHEHN 3Hepruu (TeMiieparypbl) Tejia py Terionepeaaye.

OnpbIT M0 aaAMabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopaenu napoBoii TypOUHBI, IBUTaTENsl BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTaTEJIs.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepeHne yaenpbHON TEII0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcauus. Mcnapenue n kunenue. AOCOIIOTHAs U OTHOCUTENbHAS BIAXXHOCTh Bo3ayxa. HacklleHHbII
nap. Y ieapHasi TemioTa napooopa3zoBaHus. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHHSI OT AaBJICHHUS.

TBépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KpucTaliioB. JKuakue kpuctamibl. COBpeMEHHbIE

Martepuaibl. [naBnenne u kpuctamm3anus. Y AenbHas TermioTa miasienus. CyOoaumarusi.
VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckre yCTpOMCTBA M TMPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP M TMCUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU MOJyUYEHUs
COBPEMEHHBIX MAaTE€pPUaJIOB, B TOM YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAKHOCTH.

Ha6nronenue HarpeBanus  IIaBJIeHUs KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO31yXa.

Pa3znen 4. DjeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OnekTpu3anus Tel. OJJeKTpuueckuid 3apsana. JBa Buaa dieKkTpuueckux 3apsifoB. [IpOBOJHUKM, JUAJIEKTPUKU U
MOJTYTPOBOJHUKHU. 3aKOH COXPAHEHUS AIIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil snekTpuueckuid 3apsia. OnekTpudeckoe mnoje. HanpskEHHOCTh
ANEKTPUYECKOTro Nouisl. [I[pyuHIMIT cynepno3ninm 3JIEKTPUIECKUX MoIei. JINHUN HANIPSYKEHHOCTH SJIEKTPUYECKOTO TMOJIS.

PaGora cun oanekrtpoctatmyeckoro moss. IloreHuman. PasHocTh moTeHuuanoB. [IpoBOJHMKKM UM JUANEKTPUKU B
3JIEKTPOCTATUYECKOM MOJIE. [U3IeKTpruUecKast IPOHUIIAEMOCTb.

DnekTpoéMkocTb. KonneHcaTop. IeKTpoEMKOCTh MIIOCKOTO KOHJEHCATOPA. DHEPTUs 3apsSKEHHOTO0 KOHAEHCATOPA.

TexHuueckrue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: IJIEKTPOCKOIL, JJIEKTPOMETP, IJIEKTPOCTATHYECKAas 3alluTa,
3a3eMJICHHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN allapaT, CTPYHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3aumopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3aIIUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTH 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOIIAAM TUIACTUH, PACCTOSHUS MEXIYy HUMHU U TUAJICKTPUUYECKON
MIPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTpUUYECKOro Toka. Mcrounuku Toka. Cuna toka. [IocTossHHBIN TOK.

Hanpsixenue. 3akon OMa 71 yyacTka LEnu.



3J’ICKTpI/I‘-ICCKO€ COIIPOTHUBJICHHUC. VY nennHOE COIIPOTHUBJICHUC BCIICCTBA. HOCJ’ICI[OBEIT@J'IBHOG, napajuiCyibHOC, CMCHIAHHOC
COCAMHCHUC IIPOBOAHHUKOB.

Pa6ora snexrpuueckoro Toka. 3akoH [xoyins—JIeHia. MOIHOCTB AIEKTPUUYECKOTO TOKA.

DJIEKTPOJIBIKYIIAsI CHJIa M BHYTPEHHEE CONPOTHURJICHNE HCTOYHUKA TOKa. 3akoH OMa sl TOJIHOM (3aMKHYTOM ) JIEKTPUUYECKOM
uenu. KopoTkoe 3amMbIKaHue.

OJIEKTpOHHAsT MPOBOJAMMOCTh  TBEPIBIX METAUIOB. 3aBUCUMOCTh  CONPOTHUBJICHUS METAVIOB OT  TEMIIEPATYPHI.
CBepXnpoBOJIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBeHHass MW NpUMECHas IPOBOAUMOCTh  TOJyIpoBoAHUKOB. CBolicTBa  P—N-miepexoja.
[TonynpoBOIHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B paCTBOpaXxX M paciiiaBax dIEKTPOIUTOB. DIECKTPOIUTAYECKAS JUCCOIUALINS. DICKTPOIU3.

DJIEKTPUUECKUM TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSATEbHBIN pa3psaa. Momuus. [1na3zma.

TexHUYeCKHEe YCTpPOMCTBA M NPAKTHYECKOE IPUMEHEHHME: aMIepMETp, BOJIBTMETpP, PEOCTaT, MCTOYHUKH TOKa,
AJIEKTpOHArpeBaTeIbHbIC TPUOOPHI, FJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN JHOJI, TEPMHUCTOPHI
1 (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN U0/, TajbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSIKEHUS.

3aBUCHUMOCTD COIMPOTHUBJICHNA TUJIMHAPHICCKHUX IIPOBOAHHUKOB OT AJIHMHEI, INIOMIAAN ITOIICPCUHOI'O CCUCHUA U MaTCpHUaJia.
CMmemaHHoe COCAMHCHUC ITIPOBOIHHUKOB.

[IpssMoe wm3MepeHHe SIEeKTPOIABHXKYIIEH CHIIBl. KOpOTKOE 3aMbIKaHHE TajlbBAHMYECKOTO 3JIEMEHTAa M OLIEHKA BHYTPEHHETO
COIIPOTHUBIICHUS.

3aBUCUMOCTH CONPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psax U IpOBOAUMOCTS BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, nabopamopusie padomol

N3ydenune cMEmaHHOro COEINHEHUS PE3UCTOPOB.

I/I3MepeHHe BJ'ICKTpOI[BI/DKYIHeﬁ CHJIbI HCTOYHHUKA TOKA U €T'0 BHYTPCHHCTO COIIPOTHUBIICHUA.



Hab6nronenue amektponmsa.

MexnpeaMeTHble CBS3H

N3ydenne kypca pusuku 0a30Boro ypoBHs B 10 Kinacce oCylIECTBISIETCS C yUETOM COJAEPKATENbHBIX MEXKIIPEAMETHBIX CBSI3EH
C KypcaMu MaTeMaTHUKH, OMOJIOTUHU, XUMUH, F€Orpauu U TEXHOJIOTHH.

Meoicnpeomemuuvle nouwsimusi, CBA3aHHbIE C M3yYEHHUEM METOJIOB HAy4YHOTO TO3HAHUS: SIBICHHWE, HAy4HbIH (DakT, THUIOTE3a,
dbusnueckas BeIUYMHA, 3aKOH, TeOpHUs, HAOII0JeHIE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: penieHHe CHCTEMbl ypaBHEHMH, JWHEWHas (yHkuusa, mapaboia, rumepbona, uX Tpadukd U CBOICTBa,
TPUTOHOMETpHUUECKHUE (PYHKLUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO, BEKTOPHI U UX
IIPOEKIMY HAa OCH KOOPJHUHAT, CII0KEHNE BEKTOPOB.

buonocua: mexaHudeckoe JBHKEHHE B KUBOM mnpupone, AUPQy3Hs, OCMOC, TEIJIOOOMEH >XHBBIX OpPraHU3MOB (BUIBI
TEIJIONEepPEIauH, TEIMJIOBOE PABHOBECHE), JIEKTPUUECKHE SIBICHHS B )KMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHHUE AaTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAsI Macca, TEIUIOBbIE CBOKCTBA
TBEPBIX TEIN, KUIKOCTEN U ra30B, JEKTPUUECKUE CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAs JUCCOLMALIMS, TaJIbBAHNKA.

l'eoepaghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocusi: TnpeoOpa3oBaHUE ABWKEHUH C UCHOJIB30BAHUEM MEXAHU3MOB, YYET TpPEHHUS B TEXHHUKE, MOAIIUITHUKH,
MCIIOJIb30BAHUE 3aKOHA COXPAHEHHSI UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U JIpyrue), ABUraTellb BHYTPEHHETO CrOpaHus, mapoBas
TypOuHa, OBITOBOM XOJIOAMJBHUK, KOHAMIIMOHEpP, TEXHOJOTMU I[IOJIyYeHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHUCIE
HAaHOMATEpPHAaJIOB, 1 HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTED,
AJNIEKTPOHArpeBaTeIbHbIE TPUOOPHI, ANEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBAHUKA.

11 KJIACC
Pa3znen 4. JaekTpoaMHAMMKA
Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUSA
[TocTtostHHbIE MarHuThl. B3auMoaelcTBHE MOCTOSIHHBIX MarHuToB. MarautHoe nosie. Bektop MarauTHOM MHAyKUuU. [IpuHIumn
CyIEpPIIO3ULIMM MArHUTHBIX NOJed. JIMHMM MarHUTHOM WHAyKUMU. KapTWHAa JIMHUM MAarHUTHOM HMHAYKLIWU MOJISI MOCTOSHHBIX
Mar"HuToB.
MarauTHoe mnoJsie MPOBOJHMKA C TOKOM. KapTwHa JIMHUN WHIYKIIMA MArHUTHOTO MOJIS JJIMHHOTO MNPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBILIEBOTO MPOBOJIHUKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoieiicTBe NTpoOBOJHUKOB C TOKOM.



Cuna Amnepa, e€ MOAyJb U HalpaBJICHUE.

Cuina Jlopenua, e€ MoayJb W HalpaBlieHHE. [[BIbKeHUE 3apsKEHHOM YacTHUIBl B OJJTHOPOJIHOM MAarHUTHOM moJie. PaboTa cuisl
JlopeHiia.

SIBNeHHE PNEKTPOMArHUTHOM MHAYKUWU. [I0TOK BEKTOpa MarHMTHOM MHAYKUWU. DJIEKTPOABHKYLIAs CUJIa WHAYKIMU. 3aKOH
ANEKTPOMAarHuTHOM MHIyKuuu Papanes.

BuxpeBoe anekTpudeckoe moje. DJEKTPOJABWXKYIAs Cujila WHIAYKIMU B MPOBOJHUKE, ABUKYIIEMCS IOCTYIATEIbHO B
OJHOPOJTHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTD. SIBIEHHE CAMOMHAYKIUU. DJICKTPOABUKYILAS CHUJIAa CAMOMHIYKIIHAH.

DHEprusi MAarHUTHOTO TOJIST KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA M IPAKTHUYECKOEC MPUMEHEHUE: IOCTOSHHBIE MArHHUTBI, 3JIEKTPOMATHUTHI, JJIEKTPOJBUIATENb,
YCKOPUTENM AJIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS [I€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O ITyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKUMHA MAarHUTHOTO TTOJIS.

B3aumogerictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIla Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHUE PIEKTPOMArHUTHON UHIYKIIUU.

[Ipasuo Jlenua.

3aBUCUMOCTb JICKTPOJABUKYIIEH CHIIBI MHIYKIIMU OT CKOPOCTA U3MEHEHUSI MArHUTHOTO MOTOKA.

SIBrieHUE CAaMOMHTYKITUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yyeHne MarHuTHOTO MOJIs KaTYIIKH ¢ TOKOM.

HccnenoBanue AericTBUs HOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON WHIYKIIHH.



Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble KO1€0AHUA

Koneb6arenbnas cuctema. CBoOoAHBIE MeXaHUUYecKHe KoseOanus. ["apmonnueckue konedbanus. [lepros, yactora, aMIiuTyia u
¢daza konebanuit. [IpyXuHHBIA MasTHUK. MaTeMaTWYeCKU MasTHHUK. YpaBHEHHE TapMOHUYECKHX KoseOanuil. [IpeBpaiienue
SHEPTUHU TIPU TAPMOHUIECKUX KOJICOAHUSX.

Konebarenbupiii koHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHUS B HIICATLHOM KOJICOATEIHHOM KOHTYpE. AHaIOTHUs
MEXK]y MEXaHUYECKUMHU U JJIEKTpOMarHUTHbIMU KoJjebaHusmu. @opmyna Tomcona. 3aKOH COXpaHEHHS PHEPTUHU B HJICATIBHOM
K0J1e0aTeIbHOM KOHTYpE.

[IpeacraBinenre o 3aryxaronmx KojeOaHusX. BbiHyXkaeHHbIe MexaHudeckue KoseOanus. Pe3zonanc. BwiHyXaeHHBIC
AJIEKTPOMArHUTHHIE KOJIeOaHuUsI.

Ilepemennpii Tok. CHUHYCOMTAIBHBIA INEPEMEHHBIM TOK. MOIIHOCTH MEPEMEHHOTO TOKA. AMIUIMTYIHOE M JEHUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAIIPSIAKEHUS.

Tpancpopmarop. IlpousBojacTBo, mepemnadya U MOTPEOJCHUE DICKTPUUYECKOM IHEPruu. OKOJOTMUYECKHUE PHUCKU TPHU
MIPOMU3BOJICTBE AEKTPO3HEPrun. KybTypa NCIOIb30BaHUs SJIEKTPOIHEPTUU B IOBCEHEBHOM KU3HMU.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: DJICKTPUYECKUM 3BOHOK, T'€HEPATOp MEPEMEHHOTO TOKa, JIMHUU
aNEeKTponepeaay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KoieOaTenbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTUYECKUM MAsITHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Habmtonenue pezonanca.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcnuiorpaMMbl (3aBHCUMOCTH CUJTBI TOKA U HATIPSIKEHUST OT BPEMEHH ) JUTsI JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onaHc npu nociaeaoBaTeIbHOM COSAMHEHUH PE3UCTOPA, KATYIIKA MHAYKTUBHOCTU U KOHICHCATOPA.

Mojenb JIMHUY STIEKTPONIEPENAYN.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

WccnenoBanue 3aBUCUMOCTH TIEPHO/IAa MAJIBIX KOJIEOAHUH Tpy3a Ha HUTHU OT JIJTMHBI HUTU U MAcCChI Ipy3a.

Uccnenoanre nepeMEHHOro TOKa B LIEMH U3 MTOCIEA0BATEILHO COCIMHEHHBIX KOHACHCATOPA, KaTYIIKUA U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 60JIHbL

Mexanuueckue BOJHBI, yCiIOBHs pactpoctpaneHus. [lepuoa. CxopocTe pacnpocTpaHeHUsl U JUIMHA BOJHBL. [lomepednsie u
pOJI0JIbHBIE BOJIHBL. MIHTEpdepentus u nudpakius MEXaHMueCKIX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHSI M3JIYyYEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuass opuentanus BektopoB E, B, V B
AIIEKTpOMArHuTHOW BoyiHEe. CBOICTBA JIEKTPOMArHUTHBIX BOJH: OTPaKEHUE, MpPETOMIIEHUE, MoyApu3anus, Iudpaxius,
unTepdepentusa. CKOpOCTh JIEKTPOMATHUTHBIX BOJIH.

[IIkamna 37eKTpOMAarHUTHBIX BOJH. [I[prMeHeHne 2JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyuHLIMIIBI pauOCBSI3U U TeNeBUACHUS. Painonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEN CPEBI.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: MY3BbIKaJbHbIE HHCTPYMEHTBI, YJIbTPA3BYKOBas JIMarHOCTHKA B
TEXHUKE U MEJUIIMHE, pajiap, paJuoNpUEMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIHHBIX BOJIH.

Konebmomieecs Teo Kak HICTOYHHUK 3BYKa.

HabGnronenue otpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBO pE30HAHC.

HabGnroneHue cBs3M rpOMKOCTH 3ByKa U BBICOTBI TOHA C AMIUIATYA0M U 4YaCTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPEIOMIIEHUE, MOJspu3auus, Judpakuus, MHTephepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckas onrtuka. [IpaMoIMHENHOE pacrpoCTpaHEHUE CBETa B OAHOpOAHOU cpenae. JIyu cBera. TodeuHbI MCTOYHUK
CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHusi cBeta. [locTpoeHne n3o0pa)keHuii B IIIOCKOM 3epKaJie.

[Ipenominenue cBeta. 3aKOHBI IPEJIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTenb npejaomiieHus. [loHoe BHyTpeHHEE OTpaskeHHUE.
[IpenenbHbIN yroJl MOJTHOrO BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceeta. CioxHBIN cocTaB Oenoro cBeta. [IBerT.



CoOuparomiue u pacceuBaroniye JuH3bl. ToHKas auH3a. POKYCHOE PaCCTOSIHUE U ONITHYECKasl Cuiia TOHKOM JIMH3bI. [TocTpoenue
n300pakeHU B COOMpAIONIUX U paccerBaromux JruH3ax. GopmMyna TOHKOMN TUH3BL. Y BEJIMUEHUE, TaBAEMOE JTUH30M.

[Ipeaenbl NPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBas ontuka. Untepdepennus cera. KorepeHTHbIE MCTOYHUKHU. Y CIOBUSI HAOJIOJEHUS] MaKCUMYMOB U MUHHUMYMOB B
uHTEepHEPEHITMOHHON KapTHHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakmuonHas pemérka. YciaoBue HAOMIOAEHUS TJAaBHBIX MAaKCUMYMOB TIpH  TaJeHUU
MOHOXPOMATHYECKOTO CBETa Ha MU(PPAKITMOHHYIO PEIIETKY .

[Tonsipuzanus ceera.

TexHuueckne ycTpoilcTBa M MPAKTHUUECKOE NMPUMEHEHME: OYKH, Jymna, ¢oToarmapaT, ITPOEKIIMOHHBIN armapaT, MHKPOCKOII,
TEJIECKOT, BOJIOKOHHAs! ONTUKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsimonuHeHOE pacnpocTpaHeHHE, OTPAKEHHUE U TIpesioMIieHue cBeTa. OnTH4YecKue mpruodophl.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moielib CBETOBOAA.

WccnenoBanue cBOMCTB M300paKeHUM B JTMH3AX.

Mopenn MUKpOCKoOIa, TEJIECKOIIA.

Habmronenue natepdepeHnn crera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonydenue cekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonyuyenue cekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKY.

HaGnronenue nossipusanum cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3MepeHue nokazaresns npeoMeHus CTeKIa.

UccnenoBanue cBONCTB N300pakeHUH B JTMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJILHOH TEOPUU OTHOCUTEIbHOCTH
['paHuIel MPUMEHUMOCTH KJIACCUUYECKOM MeXaHMKHU. [locTynarhl crenuaibHOM TEOPUH OTHOCHUTEIBHOCTH: WHBApPUAHTHOCTh
MOJIYJIsI CKOPOCTH CBETA B BaKyyMe, MMPUHIIUI OTHOCUTEIIBHOCTH DUHIIITEHHA.



OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHU M COKPAILLEHUE JJINHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b MAcCBI € DHEPTUEH U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIBI. DHEPIUS MOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsa3u 3Hepruu GOTOHA € €ro YaCTOTON. DHEPTUS U UMITYJIbC (POTOHA.

OtkpeiTiie U uccienoanue Gorodpdexra. Onbitel A. I'. CroneroBa. 3akonsl pororddexra. YpaBHeHUEe DUHIITEHHA IS
boToaddexra. «KpacHas rpanuna» potodrddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue ycTpoicTBa M MpakTHUECKOe MPUMEHEHUe: (POToAIeMEHT, (DOTOIATUYUK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT03PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHuto o -yactuil. I[lnanerapnas moxaens atoma. Iloctynater Bopa.
N3nydyenue u nornounieHue (pPOTOHOB MPH MEPEX0/Ie aTOMa C OJHOTO YPOBHS dHEPIUM Ha pyroil. Bunbl ciektpoB. CekTp ypoBHEH
SHEPruu aToMa BOJOPO/Ia.

BonnHoBble cBoiicTBa yactuu. Bonnsl ne bponisa. KopnyckyisspHO-BOIHOBOU yali3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHudyeckre yCTpPOMCTBA M TMPaKTUYECKOE TPUMEHEHHUE: CIHEKTPaIbHBIM aHaau3 (CHEeKTPOCKOM), Jia3ep, KBAaHTOBBIU
KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Omnpenenenre JJIMHBI BOJHBI J1a3epa.

HaOnronenue muHENYaThIX CIIEKTPOB U3ITyUYCHUSI.



Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmronenue nuHeHyaToro criekTpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTHI, JIOKa3bIBAIOIINE CIIOXKHOCTh CTpoeHus sapa. OTKpbITHE paanoakTuBHOCTH. OmbiThl Pesepdopaa 1o
ONpPEJEIECHUIO0 COCTaBa PaJUOAKTUBHOIO M3iydeHus. CBOHCTBa anb(a-, Oera-, TaMMa-u3iaydeHus. BiausHue painoOakTUBHOCTH Ha
YKHABBIE OPTAHU3MBI.

OTtkpeiTHEe npoToHa W HeWTpoHa. Hykionnas mognens snapa IeiizenOepra—MBanenko. 3apsa sapa. MaccoBoe 4ucio sipa.
N3oTonsl.

Anba-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ["amma-uznydeHnue. 3aKOH paJuOaKTUBHOIO pacnajaa.

DHeprus CBA3M HYKJIOHOB B sizipe. SAnepubie cuibl. Jlepext Macchl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 sIEp.

Snepubiii peakrop. TepmosaepHbiii cuHTe3. [IpoGneMbl M MEPCHEKTUBBI SACPHOM SHEPIETUKH. DKOJIOTMUECKHUE ACTIEKThI
AIEPHON SHEPIETUKU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Mertonabl HaOJIIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.

@dyHIaMeHTalIbHbIE B3auMoieicTBUs. EMUHCTBO (u3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHUE: TO3UMETP, Kamepa BuibcoHa, siepHbIil peakTop, aroMHas bomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHLI.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

UccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM GoTOrpadusim).

Pa3zges 8. DiieMeHTHI ACTPOHOMUM U acTPOGU3MKH
Orarnbl pa3BUTHA aCTPOHOMHUU. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYEHUE ACTPOHOMUM.
Bun 3Bé3nnoro He6a. Co3Be3ausi, spKue 3BE3/1bl, JIaHETHI, UX BUAUMOE JBHKEHUE.
ConneuHas cucrema.
Connue. ConHeunast akTuBHOCTh. McTounuk sneprun CoisiHua v 3BE37. 3BE3bI, UX OCHOBHbBIE XapaKTepUCTUKU. [[narpamma
«CHEKTPaAJIbHBIN KJIACC — CBETUMOCTBY». 3BE3/bI TJIABHOM IOCJIEAO0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY I 3BE3]



[JIABHOM TOCJIeIOBAaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEeMEHHbIE MPEACTABICHUS O MPOUCXOKIACHUU U SBOJIIOIUU
Connua u 3B€3/1. DTaIbl )KU3HU 3BE3].

Muieunsiii [lyte — Hama I'anaktuka. Ilonmoxenune u aBwxkeHue ConHua B ['amaktuke. Tunbl ramaktuk. PaguoranakTuku u
KBazapbl. YEPHBIE ABIPHI B AIPax TAJIAKTHUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pa36eranue ramaktuk. Teopusi bombioro B3peiBa. PenmukroBoe
W3JIy4YCHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxkue nabooenus

HaOntonenuss HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIOKEHUN ISl ONPENENICHUS] TOJIOKEHUS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/1is CEeBEpHOro MOJyIIapus U IPKUE 3BE3IbI.

Hab6nronenus B Teneckon Jlynsl, miuanet, Muegnoro [lyru.

O06o0maromniee MOBTOPEHUE

Ponb ¢huszuku 1 acTpOHOMHUHM B SKOHOMUYECKON, TEXHOJIOTUYECKOM, COITMATBbHON U 3TUYECKON cepax NesTeIbHOCTH YeI0BEKa,
posib U1 MecTO (PU3MKM M aCTPOHOMHHU B COBPEMEHHON HAay4YHOM KapTUHE MHpa, pojib (U3UYECKOW Teopurd B (HOpPMHUPOBAHUU
MpEeJCTaBICHU 0 (U3MYECKOM KapTUHE MUPA, MECTO (U3UYECKOW KApTUHBI MUpa B OOILIEM Py COBPEMEHHBIX E€CTECTBEHHO-
Hay4HBIX MPEJCTABICHUI O IPUPOJIE.

MeknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kitacce oCyIIEeCTBISIETCS C YUYETOM COAEPKATEIBHBIX MEXKITPEIMETHBIX CBSI3EH
C KypcaMu MaTeMaTUKH, OMOJIOTHUHU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvie nousmusi, CBS3aHHBIE C W3YUYEHHEM METOJIOB HAyYHOTO TMO3HAHMUS: SIBJICHHWE, HAy4HbIM (DAKT, TUMOTE3a,
¢du3ndeckas BeMu4YnHa, 3aK0H, TeOpusi, HaOJI0IeHUE, IKCTIEPUMEHT, MOJICIMPOBAHUE, MOJIEh, U3MEPEHHE.

Mamemamuxa: pelieHue CHUCTEMbl YPAaBHEHHM, TPUTOHOMETpUYECKHe (YHKIIMH: CUHYC, KOCHHYC, TaHT€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPHUUYECKOE TOXKIAECTBO, BEKTOPHl M MX MPOCKIIMU HA OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB, MPOU3BOJHBIC
AJIEMEHTApPHBIX (QYHKIUHI, TPU3HAKU TTOA00US TPEYTOJbHUKOB, ONIPEIeIeHUE IO MNIOCKUX GUryp U 00bEma Tel.

buonoeus: snextpuueckue sIBICHUS B )KHBOW MPUPOJIE, KoeOaTeIbHbIe IBIKCHUS B )KUBOU MPUPOJIE, ONITUYECKUE SBJICHUS B
YKABOM NIPUPOAE, ACUCTBUE PAIUALIMU HA )KUBBIC OPTaHU3MBI.



Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3Mbl 00pa30BaHMS KPUCTAJUIMYECKOU
PEETKY, CIEKTPAIIbHBIN aHAJIN3.

l'eocpaghus: MarHUTHBIE MOJIIOCA 3€MJIM, 3QJIEKU MArHUTHBIX pyJ, (QOTOChEMKA 3€MHON IIOBEPXHOCTH, IpeICcKa3aHUe
3EMJIETPSACEHUM.

Texnonoeus: JIWHUM DJIEKTPONEPENAY, TE€HEPATOP NEPEMEHHOrO TOKA, JJIEKTPOABUIATENb, WHAYKIHMOHHAS II€4Yb, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neub, MpOEeKIIMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJIHEYHAs OaTapes.

IHHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

OcBoenue yuebHoro npeaMera «dusnka» Ha YpoBHE cpeaHero ooiero oopasoBanus (60a30BbIi YPOBEHb) JOJKHO 00ECIIEUUTD
JOCTH)KEHUE CIEAYIOMUX JTMUHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUsI ydyeOHoro mnpeamera «Duszuka» TOKHBI OTpakaTh TOTOBHOCTb U CIOCOOHOCTH
00yYaroIMxcsi pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEW MO3UIMENH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX OpHUEHTAIIUH,
MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUHN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM I[€HHOCTAM POCCHUUCKOTO OOIIECTBa, pacUIUpEeHHE
YKA3HEHHOTO OIIBITA U OIIbITA JIESITEIBHOCTU B MPOLIECCE pEAM3allM OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIIBHOU AEATEIBHOCTH, B TOM
YHUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN TO3UIIUU 00YYAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO YJIeHA POCCUHCKOTO 00IIECTBa;

MIPUHSATHE TPATUIUOHHBIX 00IIEYETIOBEUESCKIX TYMAHUCTHUYECKUX U IEMOKPATUICCKUX IICHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B HMHTEpPECaX TPakIaHCKOTO OOIIeCTBa, y4acCTBOBAaTh B CaMOYIPABICHWU B
o0pa3oBaTesbHON OpraHu3aluy;

YMEHHE B3aUMOJIECTBOBATH C COLIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSAMHU U HA3HAUCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:



c(hOpPMUPOBAHHOCTH POCCUNCKON TPAXKTaHCKON UICHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CUMBOJAaM, JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX B 001acTH (DU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAILIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B IEATEIHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOSHUE YCTOMUMBOTO OyAyIIero;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUask 3CTETUKY HayYHOTO TBOPUECTBA, IPUCYIIEr0 (PU3HUECKON HAYKE;

5) Tpy10BOr0 BOCHIMTAHUS:

MHTEPEC K Pa3iINYHbIM chepaM Ipo(ecCHOHATBHON NESITeIbHOCTH, B TOM YUCJE CBSI3AHHBIM C (DU3UKON M TEXHUKOWU, YMEHUE
COBepIIaTh OCO3HAHHBIN BbIOOP OyAyLIei npodeccun u peaan30BbIBaTh COOCTBEHHBIEC dKU3HEHHBIE IIJIaHBbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (PU3UKU HA MPOTSHKEHUU BCEH JKU3HH;

6) IKOJIOrHYeCKOro BOCIIMTAHHSA:

c(hOPMHUPOBAHHOCTD FKOJIOTUUYECKOM KYJIBTYPbl, OCO3HAHHUE II100ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIeM;

IUIJAHUPOBAHWE W OCYLIECTBICHUE JEHCTBUM B OKPYXAIOIIEW CpEeAe HAa OCHOBE 3HAHUS LEJEH YCTOWYHMBOTO Pa3BUTHS
YeJIOBEYECTBA;

paciiMpeHue OmbITa AeITeIbHOCTH IKOJIOTHYECKOM HAIIPaBIEHHOCTH Ha OCHOBE UMEIOIIMXCS 3HaHUH MO (U3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHWE ILIEHHOCTU HAy4YHOW [EATEeIbHOCTH, FOTOBHOCTh B MpOLECCE U3YYEHHUS (PUBMKU OCYUIECTBISITH MPOEKTHYIO U
MCCIIEN0BATENBCKYIO IEATEIbBHOCTD HHANBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornueckune aeiicTBMs:
CaMOCTOSTENIbHO (HOPMYIIMPOBATh U aKTyaJIM3UPOBATh MPoOJIeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATH LENU AEATEIbHOCTH, 33J1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKECHUS,



BBISIBIIATH 3aKOHOMEPHOCTH ¥ MIPOTUBOPEUHNS B PACCMATPUBAEMBIX (DU3NYECKUX SBICHUSX;

pa3pabarbIiBaTh IJIaH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCSl MAaTEpUATIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OIEHMBATH COOTBETCTBHE PE3YJIbTATOB IEISM, OLIEHUBATh PHUCKH TOCIIEICTBUN
NEeSTENbHOCTH;

KOOPJIMHUPOBATH U BBITIONHATH PabOTy B YCIOBUSAX PEaTLHOTO, BUPTYATHLHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarejbcKue 1eMCTBUS:

BJIa/ICTh HAYYHOW TEPMUHOJIOTHEH, KITIOYEBBIMU MOHIATUSIMU U METOJaMU (DU3NUYECKON HAYKH;

BJQJICTh HaBbIKAMU YYEOHO-UCCIIENOBATENLCKOW M TMPOEKTHOM JEATENBHOCTU B 00JacTHM (U3HKH, CIHOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB peIICHUs 3a7a4 (PU3UYECKOT0 COACPKaHUs, TPUMEHEHUIO Pa3IMYHBIX METO/IOB
MO3HAHUS;

BJIQJICTh BHJAMH JCSATEIHHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUS, €r0 HUHTEPIpPETAlNH, MPeoOpa3oBaHUIO W MPUMEHEHHUIO B
PA3TUYHBIX YUYEOHBIX CUTYAIUIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBA3M WM AKTYaJIM3UPOBaTh 3aJayy, BBIABUTaTh TUIOTE3y €€ pEIICHHs, HaXOIWTh
apTyMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPIKICHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEILICHHUS;

aHAJM3UPOBATh TOJIYUYEHHbIE B XOJ€ PpEIICHUS 3aJaud pe3yJbTaTbl, KPUTUYECKH OILIEHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSAX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a7]a4K B 00pa30BaTEIBLHOM JIEATETLHOCTH, B TOM YHUCJIE MPU U3YYCHUH (PU3ZUKHY;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OIBIT;

yMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUUECKYIO 001aCTh KUZHEACATEILHOCTH;

YMETh MHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, MTPEJIaraTh OPUTMHAIIBHBIC MMOAXO0/IbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmaunmeii:

BJIQJIETh HABBIKAMM TMOJyYEHUS HH(POpMAIUU (PU3UUECKOTO COACP)KAHUS U3 MCTOUYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSTEIIHHO
OCYIIECTBIISTh TIOUCK, aHAJIN3, CUCTEMATH3AIIMI0 U UHTEPIPETAINIO HH(OPMAINHN PAa3IMYHBIX BUIOB U ()OPM MPECTABICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;



MCIIOJIb30BaTh CPeICTBA MH()OPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIIEHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX
U OpraHU3allMOHHBIX 3a7a4 C COOJIOJACHHEM TpeOOBaHMI >PrOHOMHKH, TEXHHUKH OE30MaCHOCTH, TUTHEHBI, PecypcocOepexeHus,
IPAaBOBBIX U 3TUYECKUX HOPM, HOPM UH(POPMAIIMOHHOI 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUS B pa3IMuYHBIX (opMaTax C y4€TOM Ha3HAuU€HUs HMHQOpPMAIMM U IEJIEBOM
ayJIMTOPUH, BBIOMpast ONTUMAIBHYIO (OPMY MPEICTABICHUS U BU3yaTU3alliu.

KoMMyHHKAaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe NeHCTBHA:

OCYIIECTBIIATh OOIIEHHE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU JAESITEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYalud U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO HU3J1araTh CBOIO TOUYKY 3PEHHS C UCIIOIb30BAHUEM SA3BIKOBBIX CPE/ICTB;

IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON U MHAUBUAYAIbHON pabOTHI;

BbIOMpaTh TEMATHUKy M METOJAbl COBMECTHBIX NEHCTBUI € YYETOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH Ka)KJOro 4JieHa
KOJIJIEKTHUBA;

IIPUHAMATh LEINU COBMECTHOU JEATEIIBHOCTH, OPTAHU30BbIBATh U KOOPIUHUPOBATH ACUCTBHS MO €€ TOCTUKEHUIO: COCTABIISThH
IJIaH IEUCTBUM, paclpeeNiaTh POJIU C YYETOM MHEHUHN YYAaCTHUKOB, 00CY X AaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHHMBATh KAYECTBO CBOET0 BKJIAJa U KaXKJIOT0 yYaCTHUKA KOMaH/bl B OO pe3ysibTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATDH UIEHU C ITO3ULUN HOBU3HBI, OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMOBEAECHUE B PA3IMYHBIX CUTYalMsIX, MNPOSBIATH TBOPYECTBO M BOOOpPAKEHHUE,
OBITh NHULIUATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE el CTBUS
Camoopranusanus:
CaMOCTOSTEIIEHO OCYIIECTBIISITh MMO3HABATCIBHYIO JEATEILHOCTh B 00JIaCTH (DM3WKH M aCTPOHOMHH, BBISBIISATH TPOOIIEMBI,
CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 33]1aUH;
CaMOCTOSITEJIbHO COCTABJISITh TUTAH PEIICHUS PACYETHBIX W KAYeCTBEHHBIX 3aJ/iay, TUTAH BBITIOJHEHUS MPAKTHYECKOW pabOThI C
y4ETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TTPEAMIOYTCHUH;
JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;
pactMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPE/IITOYTCHHH;
JieaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;



OIICHUBATH IPUOOPETEHHBIN OTIBIT;

CIIoco0CTBOBATH (POPMUPOBAHUIO M TIPOSIBIICHHUIO dPYIUIIUUA B 00J1aCTH (PU3KKH, TIOCTOSIHHO TTOBBINIATH CBOM 00pa30BaTEIbHbIN
U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, BHOCUTh KOPPEKTUBHI B ICSITCIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB IEIISIM;

BIIJICTh HAaBBIKAMHU IO3HABATEILHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUN M MBICIUTEIBHBIX MPOIECCOB, MX
pEe3yJbTaTOB U OCHOBAHUM;

UCII0JIb30BaTh MPUEMBI pedIeKCUU ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PEIICHHUS 110 UX CHIKEHHUIO;

MIPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX TIPH aHAJIN3€E PE3YIbTaTOB ICITCIbHOCTH;

MIPUHUMATH €05, TOHUMasi CBOM HEJIOCTATKH U JTOCTOMHCTBA;

NPUHUMATh MOTHUBBI U apTYMEHTHI JIPYTUX MPU aHATU3€ PE3YyIbTaTOB JIESITEIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mnpomecce AoCTWXKEHHS JTUYHOCTHBIX PE3YJbTATOB OCBOCHHS NPOrpaMMbl MO (U3UKE ISl YPOBHS CPEIHET0 OOIIEro
oOpa3oBaHusl y 00yJArOIINXCSI COBEPIICHCTBYETCS YMOIIMOHATBHBIN HHTEIJICKT, TIPEITOIaraloifui coOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIFOYAIOIIETO CITOCOOHOCTh MOHUMATh CBOE SMOITMOHAIBHOE COCTOSHUE, BUICTh HAIPABICHUS Pa3BUTHS
COOCTBEHHOW SMOITMOHANILHOM Cdepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEACHHE, CIIOCOOHOCTD
aJanTHPOBATHCS K IMOIMOHATIBLHBIM H3MEHEHHUSM H MIPOSBISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIONMIECH CTPEMIICHHE K JOCTHIKCHHUIO IIETH M YCIIeXy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHUE
NEUCTBOBATh UCXOJ U3 CBOMX BO3MOXKHOCTEM;

AMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATH SMOIMOHAIBHOE COCTOSHUE IPYTHX, YUYUTBHIBATh €ro MPU OCYIIECTBICHUU
oOIIIeHus1, CIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHUS C APYTHMHU JIOAbMHU, 3a00THUTHCS, MPOSBISATH
MHTEPEC U pa3peiiaTh KOHMIUKTHI.



IHHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiiacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpakaTb CPOPMHUPOBAHHOCTH Y
oOyJaronmxcs yMEHUM:

JEMOHCTPUPOBATh Ha IPUMEpPaX POJb U MeCTO (PU3UKU B (POPMUPOBAHUHM COBPEMEHHON HAYYHOW KapTHHBI MHpA, B PA3BUTHUU
COBPEMEHHOW TEXHUKH U TEXHOJIOTUM, B IPAKTUYECKOMN ACATEIBHOCTHU JHOIEH;

YUUTBIBaTh TPAHUIIBI IPUMEHEHUS] U3yUEHHBIX (U3NYECKUX MOJENEeH: MaTepuaibHas TOUKa, MHEpLUaJIbHAs CUCTEMA OTCUETa,
abCOMIOTHO TBEPMOE TENO, UICANBHBIN Ta3, MOJAEIU CTPOCHHS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN SJICKTPUUECKUN 3apsia
IpU pelIeHnr GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUECKUe SBICHUS (TIPOLECCHl) U OOBSICHIATh UX HA OCHOBE 3aKOHOB MEXAHUKHU, MOJIEKYJISIPHO-KUHETUYECKOM
TEOPUU CTPOEHUS BELECTBA U DBJIEKTPOAMHAMMKH: PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE JBUKEHHUE, CBOOOIHOE
NajicHue TeJl, JBWKEHUE [0 OKPYKHOCTH, HWHEpLHUs, B3auMojaeucTBue Tei, auddy3us, OpOyYHOBCKOE IBUKEHHE, CTPOCHHE
KUAKOCTEHM M TBEPABIX TEJN, M3MEHEHUE OO0BbEMA TeN MpU HArpeBaHUM (OXJAXKIEHUM), TEIJIOBOE pPABHOBECHE, HUCIApEHHE,
KOHJICHCAs, TUIABJICHUE, KPUCTAJUIM3alNsl, KUIIEHUE, BIAXXHOCTh BO3yXad, MOBBIINICHUE IABJICHUS ra3a IpPU €r0 HarpeBaHWUU B
3aKpBITOM COCY[E, CB3b MEXK/Y ITapaMeTPaMH COCTOSHMSA ra3a B U30IIPOLIECCaX, DJICKTPU3ALMA TN, B3aUMOJCUCTBUE 3apsA10B;

ONUCHIBATh MEXAHUYECKOE ABW)KEHME, HUCHOJb3ys (PU3NYECKUE BEJIWYMHBI: KOOpAMHATA, MyTh, NEpPEMEUICHHE, CKOPOCTb,
YCKOpEHHE, Macca Tena, Cuila, HMIIYJbC Teja, KUHETUYeCKas OHHEeprus, MNOTEHLMAJIbHAsg OJHEprus, MexaHudeckas padoTa,
MEXaHU4eCcKash MOIIHOCTh; IIPU ONUCAHWU MPABUIIBHO TPAKTOBATh (PU3MUECKHUI CMBICI MCIIONb3YEMBIX BEIUYHMH, UX 0003HAUYECHHS U
€AMHUIIbI, HAXOIUTh (DOPMYJIbI, CBS3bIBAIOIINE JAaHHYIO (DU3UUECKYIO BEIUUYHMHY C APYTHUMH BEIMUYUHAMY;

OINUCHIBAaTh M3yYEHHBIE TEIJIOBbIE CBOICTBA TEN U TEIUIOBBIE SBJICHUS, UCHOJB3YS (DU3MUECKHUE BEJIMYUHBL JIaBJICHHE rasa,
TEMIIEpPaTypa, CpPEdHsAs KUHETUYECKass DHEpPrus XaoTUYECKOrOo IBWKEHHMS MOJIEKYJ, CpPeJHEKBagpaTU4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHEPTrusi, padoTa raza, Ko3p(QUUUEHT MOJE3HOTr0 NEUCTBHS TEIJIOBOIO JABUTATENS; MPU ONUCAHUU
MPaBUJILHO TPAKTOBATh (PU3MUYECKHUI CMBICI HCIHOJIB3YyEMbIX BEIUYHMH, MX OOO3HAUEHUS M E€IMHHULBI, HaXOAUTh (OPMYJIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OTHCHIBATh M3YUYCHHbIC DJIEKTPUUECKHUE CBOMCTBA BELIECTBA M JJIEKTPUUECKHUE SIBJICHUS (IIPOLECCHI), UCIOB3Ys (PU3HUECKUE
BEJINYMHBL: JIEKTPUUECKUM 3apsif], IIEKTPUYECKOE I10JI€, HANIPSHKEHHOCTD IO, OTEHIMAN, PA3HOCTh NTOTEHIIUAJIOB; IIPU ONUCAHUU
MPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICH HCIONb3YEMBIX BEIMYMH, UX OOO3HAUEHUS W €IMHUIIbI; YKa3biBaTh (HOPMYJIbI,
CBA3BIBAIOIIUE JAHHYIO (PU3HUECKYIO BEJIMUUHY C IPYTUMH BEJIUYMHAMU;



aHaJIM3UPOBaTh (PU3MYECKHE TMPOLECCHl M SBJICHHS, HCIONb3Yys (U3NYECKHWE 3aKOHBI W MPHUHIMIBL 3aKOH BCEMHPHOTO
tarotenus, |, 1l u |1l 3akonbl HproToHa, 3aKOH COXpaHEHHsS] MEXAHWYECKOM 3HEPTUH, 3aKOH COXPAaHEHUS MMITYJIbCA, IMPHHIIMII
CYNEpIIO3UIIMA CHUJ, TPHUHIMI PaBHONPABUS HHEPLUUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJSIPHO-KUHETUUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON PHEPTUU TEIUIOBOrO JBUXKEHUS MOJIEKYJ ¢ a0COJIIOTHOU TeMIlepaTypoil,
MEPBBI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHMS 3JEKTPUUYECKOTO 3apsia, 3akoH KyloHa, mpu 3TOM pasiuyaTh CIOBECHYIO
(bOpMyITUPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BRIPAKEHNE U yCIIOBUS (TPAaHUIIBI, 00JaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MIPUHIIUITBI ACHCTBHS MAIlIMH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB; pa3indaTh YCIOBUS UX OE€30MaCHOTO
UCIIOJIb30BaHUS B TOBCEAHEBHOM JKU3HU;

BBINOJIHATH SKCIEPUMEHTHI 110 UCCIENOBAHHUIO (PU3UUYECKUX SIBJICHUH U MPOLIECCOB C MCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX
M3MEpEeHu, mpu 3ToM (HOPMyIUpOBaTh MNpoOJieMy/3a/layy W TUMOTE3y Y4YeOHOro HKCHEPUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEAI0KEHHOTO0 000pYyI0BAHHUS, IPOBOAUTH ONBIT U (DOPMYJIMPOBATH BBIBOIBI;

OCYIIECTBIISATh IPSIMbIE M KOCBEHHbIEC U3MEPEHUS (PU3NYECKUX BETMUMH, [TPU 3TOM BBIOUPATH ONTUMAJbHBIN CIIOCO0 U3MEPEHUS
Y YCII0JIB30BaTh U3BECTHBIE METO/IbI OLICHKH NOTPEIIHOCTEN N3MEPEHHI;

UCCIIEZIOBaTh 3aBUCUMOCTH MEXAY (PU3MUECKMMM BEJIWYMHAMHM C MCIOJIb30BAaHUEM MPAMBIX M3MEPEHUN, OpPU 3TOM
KOHCTPYHpPOBAaTh YCTAaHOBKY, (DUKCHpOBAaTh pPE3yJNbTAThl IMOTYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIWYMH B BUAEC TaOIUIl H
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJIbTaTaM UCCIEA0BAHMS;

coOmro/iaTh TpaBuia O€30MacHOr0 TpyJa MPU TPOBEICHUM HCCIEAOBAaHWN B paMKaxX ydeOHOTO JKCIEepUMEHTa, Y4eOHO-
HCCJIEIOBATENbCKON U MPOEKTHOM AESATEIbHOCTHU C UCIOIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000y I0OBaHUS;

pemiaTh pacu€THbBIC 33J]a4M C SIBHO 3aJaHHOW (PM3MUECKON MOJEIBIO, UCTIONb3Ys (PU3NYECKHE 3aKOHBI M MIPUHIUIIBI, HA OCHOBE
aHaju3a ycJIOBUA 3a/ladyd BbIOMpaTh (PU3MUECKYH0 MOJENb, BBIACIATh (PU3MUECKUE BEIMUYHMHBI U (GOPMYJIbl, HEOOXOAUMBIE IS €€
penieHusi, NpOBOAUTH PACUETHI U OLIEHUBATH PEATIBHOCTD MOJIYYEHHOTO 3HAaUeHUS (PU3HUECKON BEIMYMHBI;

peniaTh KaueCTBEHHBIE 33/1a4: BBICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUNBYIO LIETIOUYKY PACCYKIECHUN C ONIOPOM HA U3YUYEHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBICHUS;

UCIIOJIb30BaTh MPH PEIICHUH YUYEOHBIX 3aJlay COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU ISl TIOMCKA, CTPYKTYpUPOBaHUS,
MHTEPHpPETAllMd M TPEICTaBICHUS Y4eOHOM M HAyYHO-TIOMYJSIpHOW HHGOpMAaIMK, TOJYYEHHOW M3 pPa3IUYHbIX HCTOYHUKOB,
KPUTHUYECKH aHAJIM3UPOBATH MOJyYaeMy0 HHPOPMAIIHIO;

NPUBOJIUTH MPHUMEPHl BKJIaJa POCCHUICKUX M 3apyOexHBIX YUEHBIX-(DM3MKOB B Ppa3BUTHE HayKH, OOBSICHEHHE IMPOILIECCOB
OKPY’KaIOILIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJOTHA;



MCIIOJIh30BaTh TCOPETUUCCKUE 3HAHUS MO0 (PU3HUKE B MOBCEIHEBHON KM3HU I oOecreueHrs 0e30macHOCTH Mpu 0OpaIieHuu ¢
mpuooOpaMu W TEXHUYCCKUMH YCTPOMCTBAMH, IS COXPAHCHHS 3I0POBbS W COOJIIOJCHHS HOPM 3KOJIOTMYECKOTO TIOBEJACHHS B
OKpYXarolIen cpee;

paboTaTh B TPYIIIE C BBIMOJHCHHEM PA3JUYHBIX COIMAIBHBIX pOJieH, IUIaHUPOBaTh pabOTy TPYIIIBI, paliOHAILHO
pacrpenensiTb 0053aHHOCTH U TUIAHUPOBATh JAEATENBHOCTh B HECTAHJAPTHBIX CUTYalLMsIX, aJICKBATHO OIEHUBATh BKJIaJ KaXIOTO U3
YYaCTHUKOB TPYIIIbI B PEIICHUE PACCMATPUBAEMOM MTPOOJIEMBI.

K xonmy oOydenus B 11 kjiacce mpeIMeTHBIE pPe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh CHOPMHUPOBAHHOCTH Y
00yJaroIMMXCsl YMEHUM:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3HKH B (POPMHPOBAHUU COBPEMECHHOM HAyYHON KapTUHBI MHUpA, B Pa3BUTHUU
COBPEMEHHOM TEXHUKH W TEXHOJOTUM, B MPAKTUYECKOW AEATETBLHOCTU JIIOACH, LETOCTHOCTh M €IUHCTBO (hU3UYECKOU KapTHUHBI
MHUpA;

YYUTBIBATh TPAHUIIBI IPUMEHEHUS M3YyUYCHHBIX (DU3NUECKUX MOJIETeH: TOUCUHBIM JICKTPUUSCKUIN 3apsl, JIy4d CBETa, TOUCUHBIM
HMCTOYHUK CBETA, s/IepHas MOJIe]Ib aTOMa, HyKJIOHHAs MOJIeJIb aTOMHOTO si/Ipa MpHY peIieHur (PU3nIecKux 3ajay;

pacrio3HaBaTh (PU3NYECKHUE SBICHUS (IMPOIECChl) U OOBIACHSATHh UX Ha OCHOBE 3aKOHOB 3JICKTPOJIMHAMHUKH U KBAaHTOBOM (DU3UKHU:
AJIEKTPUYECKAsd NPOBOAUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHUCTBUA TOKA, B3aWUMOJCHCTBUE MAarHWTOB,
AJIEKTPOMArHWTHAsl MHIYKIMS, JEUCTBUE MArHUTHOTO TMOJIS HAa MPOBOJHUK C TOKOM M JBIXKYIIMUCS 3apsll, DJIEKTPOMAarHUTHBIC
KoJieOaHUsI M BOJIHBI, MPSIMOJIMHEHHOE pacnpoCTpaHEHHWE CBETa, OTpaKeHUEe, IpeIOMIICHHE, HHTepdepeHIms, Audpakius u
MoJIsIpy3aIsl CBeTa, nucrepcus cBera, ¢doTtodnekrpudeckuii dhdext (PpororddexT), CBEeTOBOE MaBICHHE, BO3HUKHOBEHUE
JIMHENYATOr0 CIEKTPa aTOMa BOAOPO/Ia, €CTECTBEHHASI M UCKYCCTBEHHAS PAAUOAKTUBHOCTB;

OTNUCHIBATh H3YyUYCHHBIC CBOMCTBA BelIeCTBA (JICKTPUUECKHE, MArHUTHBIC, ONTUYECKUE, JJICKTPUUYECKYIO MPOBOJIUMOCTD
Pa3JIMUHBIX CPEM) U DJICKTPOMArHUTHBIE SIBIICHUS (ITPOLIECCHI), UCTIOJIb3YS (DU3NUECKUE BEIMUMHBIL: JICKTPUUYECKUHN 3apsij, CHia TOKa,
AJICKTPUYECKOE HAIPSHKCHHUE, JJICKTPUUYECKOE CONMPOTHBIICHHE, PAa3HOCTh IMOTEHIIMAIOB, JJICKTPOABIDKYINAs cuia, paboTa TOKa,
MHJYKIUS. MAarHUTHOTO TOJIsI, cuia Amrepa, cuia JlopeHua, MHIYKTUBHOCTh KaTYIIKW, SHEPrUsl SJIEKTPUUYECKOTO U MarHUTHOTO
mojiel, MepuoJ; M dYacToTa KoysieOaHWMl B KoJieOaTeTbHOM KOHTYpe, 3apsj MU Cuja TOoKa B TMPOIECcce TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOSHUE M OITHYeCKas cujia JIMH3bI, TPU ONUCAHUM MPAaBUIHLHO TPaKTOBAaTh
(U3UYECKUN CMBICT HCIOJIB3YEMbIX BEIUYHH, WX OOO3HAYCHHUS W E€IUMHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSA3BIBAIOIIUE JTAHHYIO
(M3UYECKYIO BEJTUYHUHY C IPYTUMH BEIMUYNHAMU;



OTMUCHIBAaTh U3YUYCHHbIE KBAHTOBBIC SIBJICHUS U IMPOLIECCHI, UCHOIb3Ysl (PU3UUECKHE BETUYMUHBI: CKOPOCTh JEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, PHEPIrHs U UMIYJbC (DOTOHA, MEpPHOJ MOTypachaaa, SHEPrusi CBA3M aTOMHBIX sep, MpU
ONKCAaHUU MPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMBIX BEJIMUMH, UX 0003HAUEHUS U €IUHMIIBI, YKa3bIBaTh (POPMYJIbI,
CBSI3bIBAIOIME TAHHYIO (PM3UUYECKYIO BEIMUUHY C APYTUMHU BEIMYMHAMH, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BETMUHHBI;

aHAJIM3UPOBaTh (PU3MUECKHE TPOIECCHl U SBICHHS, UCHONB3YS (PU3NUYECKHE 3aKOHBI W MPUHIUIBL 3akoH Oma, 3aKOHBI
MOCJIEIOBATEIBLHOIO M IMAapajlIeIbHOTO COEAMHEHHS] MPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOW WHIYKIIUH,
3aKOH MPSIMOJUMHEHHOTO PacipOCTPaHEHUs] CBETA, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHBI MPEJIOMIICHUS CBETA, YpaBHEHUE DWHINTEHHA
i poroddexra, 3aKOH COXpaHEHHsI YIHEPTUH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAHEHUS AJIEKTPUUYECKOrO 3apsijia, 3aKOH
COXPAaHEHHUsI MACCOBOr0 YKCIIa, NOCTYNaThl bopa, 3aK0H palnoakTUBHOTO paclaja, Ipy 3TOM pa3jindyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTEMaTUYECKOE BhIPAXKEHUE U YCIOBUS (TpaHULlbl, 00J1aCTH) TPUMEHUMOCTH;

ONpeNeNsITh HAPABJICHUE BEKTOPA MHIYKIMA MarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM, CHIIbI AMIiepa v cuiibl JIopeHia;

CTPOMUTH U OMMCHIBATh N300paKEHUE, CO3/1aBAEMOE TNIOCKUM 3€PKajioM, TOHKOH JINH30M;

BBIMOJIHATH SKCIEPUMEHTHI 110 UCCIEJOBAHUIO (PU3UYECKUX SIBJICHUN U MPOLIECCOB C MCIOJIB30BAaHUEM IPSIMBIX U KOCBEHHBIX
U3MEpeHUil: mpu 3TOoM (QopMyIupoBaTh MpobiieMy/3afjady M TUIOTE3y Y4YEOHOro HKCHEPUMEHTa, cOoOHUpaThb YCTAHOBKY W3
MPENI0KEHHOTO0 000pYyI0BAHHUS, IPOBOIUTH ONBIT U (DOPMYJIMPOBATH BBIBOIBI;

OCYLIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUsT (PU3NYECKUX BETUYHH, IPU 3TOM BbIOUPATh ONTUMAIbHBIA CIIOCOO U3MEPEHUS
Y VICII0JIB30BaTh U3BECTHBIE METO/IbI OLICHKH NOTPELIHOCTEN U3MEPEHMIA;

UCCIIEZIOBaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HUCIHOJb30BAHUEM MPSIMBIX H3MEPEHHUM: NpPU 3TOM KOHCTPYMPOBATh
YCTaHOBKY, (PMKCUPOBATh PE3YJIbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHJI€ TaOIUI] U TPa(UKOB, 1€aTh BHIBOBI
10 PE3yJIbTaTaM UCCIIEIOBAHMSI;

coOmronark npaswiia O€30IIaCHOrO TpyAa INPH IMPOBENECHUU MCCIEAOBAaHUM B paMKax y4eOHOro SKCIEPUMEHTA, Y4YEOHO-
HCCIIEIOBATENbCKON U MMPOEKTHON AESITEIbHOCTU C UCIOIb30BAaHUEM U3MEPUTENIBbHBIX YCTPOICTB U 1a00pPaTOPHOTO 000PYI0BaHUS;

pelath pacy€THbIC 3a/1a4M C SIBHO 3aJJaHHOW (PU3UYECKON MOJIEbIO, UCTIONIb3Ys (PM3NYECKUE 3aKOHBI M IPUHLIUIIBI, HA OCHOBE
aHaju3a ycJIOBUA 3a/lauyd BbIOMpaTh (DPU3MYECKYI0 MOJIEb, BBIAEIATh (PU3MYECKUE BEIMYMHBI U (POPMYJbl, HEOOXOIUMBIE IS €€
pelieHusi, IPOBOAUTH PACUETHI U OLICHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAYeHU T (PU3NUECKOI BETUYUHBI;

peniaTh KaueCTBEHHBIE 33/1a4i: BBICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUNBYIO LIETIOUYKY PACCYKIECHUN C OOPOM HA U3YUYEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (pU3NUECKUE SIBIICHUS;



MCIIOJIh30BAaTh MPHU PEIICHUH YUeOHBIX 3a/1ad COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JJISI TIOUCKA, CTPYKTYPUPOBAHWSI,
WHTEPIPETAMA W TPEICTABICHUS Y4eOHOM W HAyYHO-TIOMYJSIPHOW WHGOpMAIMH, TOJYYCHHOW W3 PAa3IUYHBIX HCTOYHUKOB,
KPUTUYECKU aHAJTU3UPOBATH MOJIy4aeMyr0 HHPOPMAIIHIO;

OOBSACHATH TMPUHIUIBI JEHCTBUS MAaIllUH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, pasziuyaTh YCJIOBHS HUX O€30MacHOro
WCIIOJIb30BaHUs B IOBCEHEBHOM KU3HU;

MIPUBOANTH TPUMEPHI BKJIIAJa POCCHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHE HAYKH, B OOBSICHEHHE IPOIIECCOB
OKpY>KaloIlero Mupa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU JJI1 oOecreueHrs 0e30MacHOCTH MPU OOpallleHuH ¢
npudbopaMu M TEXHUYECKUMH YCTPOMCTBAMH, IS COXPAHEHHS 3JI0POBbS U COOJIIOJICHHS HOPM 53KOJIOTMYECKOTO TOBEJCHHS B
OKpYXaroUIen Cpee;
paboTath B rPYIIE C BBIIOJIHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH, MJIAHUPOBATH pA0OTyY TPYIIIBI, PAIMOHAIBHO PACTIPECIISTh
00S13aHHOCTH U IJITAHUPOBATH JIEITEIILHOCTh B HECTAHJAPTHBIX CUTYAIUAX, aJICKBATHO OLICHUBATh BKJIA]] KaXKJI0TO U3 yYaCTHHUKOB
TPYIIBI B pelIEHUE pacCMaTpUBaEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE BocnurareabHblii
HaumeHoBaHue pa3jiesioB u (undposbie) acmekT
Ne i/mn Kounrpoabusie IIpakTHueckue
TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUSA
Bocnuranne
yOCKICHHOCTH B
BO3MOYKHOCTH
MO3HAHUS 3aKOHOB
®du3Kka ¥ METObI HAYYHOT O bubnuorexa [JOK
11 2 MIPUPO/IBI;
IO3HaHUs https://m.edsoo.ru/7f41bf72
UCIOJIb30BaHUE
3aKOHOB (DM3MKH Ha
051aro pa3BUTHUS
YeJI0BEYECTBA;
Hroro no pazneny 2
Paznen 2. MEXAHUKA
Bocnutanue nyxa
COTPYJHUYECTBA B
nporecce
COBMECTHOTO
BBITIOJTHEHU S 3a/1a4;
bu6mmorexa [JOK
2.1 Kunemaruka 5 YBOKUTEIBHOTO

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

OTHOHICHUA K
MHEHUIO
OIIIIOHEHTA;
000CHOBAaHHOCTH
BBICKA3bIBAEMOMU



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

IO3UIINHU

2.2

JnHamuka

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

BocnureiBaTs
CITOCOOHOCTD
OLIEHUBATh
CUTYAIIIO U
MPUHUMATH
OCO3HAHHBIC
perieHwus,
OPUEHTHUPYSICh Ha
MOpPaJIbHO-
HPaBCTBCHHBIC
HOPMBI U
LIEHHOCTH, B TOM
Yuclie B
JIeSATCIIbHOCTH
YYEHOTO;

2.3

3aKOHbBI COXpaHEHUs B
MEXaHUKe

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

BocrmTeiBaTh
IICHHOCTHOE
OTHOIIICHHUE K
JOCTHKSHUSM
POCCUNCKHX
Y4€HBIX B 007aCTH
(U3HUKHN U TEXHHKE.

Hroro no pazngeny

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA
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3.1

OCHOBBI MOJIEKYJISIPHO-
KUHETHYECKOW TEOpUHU

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72

BocrmTeiBaTh
ACTETHKY HAyYHOTO
TBOpPYECTBA,
MPUCYLLIETO



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

¢du3nueckoii Hayke;

3.2

OCHOBBI TEPMOJIMHAMUKH

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

BocnureiBaTs
HWHTEpEC K
pa3IMYHBIM
chepam
npodeccnoHaTBLHOM
JIeITEIbHOCTH, B
TOM 4YHCJIE
CBSI3aHHBIM C
(bu3uKon n
TEXHUKOH

3.3

Al"pel"aTHLIe COCTOsAHUA
BeniecTa. @a3oBbie MePexXoabl

Hroro no pazneny

24

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

BocnuteiBath
YMEHHE COBEPIIATh
OCO3HAHHBIHI BHIOOD
Oymyiei
npodeccuu u
pean30BbIBaTh
CcOOCTBEHHBIE
KU3HEHHBIC TUTAHEI;

Paznea 4. JIEKTPOANHAMUKA

4.1

DJIEKTpOCTaTUKA

10

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

BocnuteiBaTth
TOTOBHOCTD U
CIIOCOOHOCTH K
00pa3oBaHHIO U
caMm000pa30BaHUIO
B o0nacT pu3uku
Ha TPOTSHKCHUN
BCell JKU3HU.



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

®opMupoBaTh
JKOJIOTHYECKYIO
KyJIbTYpY,
OCO3HaHUe
paclIipeHue OIbITa

JIESITEIIbHOCTH
3KOJIOTUYECKOM
HaIpaBJIECHHOCTH
42 IToCTOSIHHBIN 2IIEKTPUYECKUN 12 bubnuoreka [JOK Ha OCHOBE
TOK. TOKM B pa3nuuHbIX cpeaax https://m.edsoo.ru/7f41bf72  umerommxcs
3HaHUi 10 Pu3HKe,
YyBCTBa
OTBETCTBEHHOCTH
3a 3aIUTy
OKpY’Karolen
CpeIibl.
Hroro no pazneny 22
PeszepBHoe Bpemst 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KITACC

KoauvecTBo 4yacoB DJIeKTPOHHbBIE BocnurareabHblii
Ne HaumeHoBaHuUe pa3ieioB H TeM (uudposbie) acmeKT
Konrpoabubie IIpakTuyeckue
n/n NMPoOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
Bocnuranue
yOEKICHHOCTH B
BO3MOXKHOCTH
MO3HAHUS 3aKOHOB
MaruauTHoe 1oJe. bu6mmoreka [IOK
1.1 11 3 IPUPO/IBI,
DNIeKTpOMarHuTHasE MHIYKIUS https://m.edsoo.ru/7f41c97c
UCIIOJIb30BaHUE
3aKOHOB (DU3HMKHU HA
0J1aro pa3BUTHUS
YeII0BEYECTBA.
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
Bocnuranue nyxa
COTPYTHUYECTBA B
nporecce
COBMECTHOTO
BBITIOJTHEHUS 33/1a4;
MexaHnyecKkue U 3JIEKTPOMarHUTHbBIE bubnmoreka [JOK
2.1 9 1 YBa)XXUTEIBLHOTO

KOJIeOaHus

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

OTHOIIIEHUS K
MHEHUIO
OINOHEHTA;
000CHOBAHHOCTH
BBICKa3bIBA€MOM



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

IIO3UIIHH.

Mexanudeckue u OJICKTPOMArHuTHBIC

2.2 5 1
BOJIHBI
2.3 OnTuka 10
Wroro no pazneny 24

bubmuorexa [JOK

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

bu6nmoreka [JOK

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

BocnuteiBaTh
CIIOCOOHOCTD
OLIEHUBATh
CUTYAIUIO U
NPUHUMATH
OCO3HAHHEIC
perieHus,
OPHUEHTHPYSCH Ha
MOPaJILHO-
HPaBCTBCHHBIC
HOPMBI U IIEHHOCTH,
B TOM 4YHCJIE B
JIeITeIILHOCTHU
Y4EHOTO.

BocnuteiBats
LIEHHOCTHOE
OTHOILLIEHUE K
JOCTHKCHHSIM
POCCUICKHX
Y4EHBIX B 00JIACTH
(U3HUKHU U TEXHUKE.

Pa3en 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIICLIMAJIbHOM TCOpUHU

OTHOCUTCIIBHOCTHU

bu6nmoreka [JOK

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

BocnuteiBaTh
3CTETUKY HAYYHOI'O
TBOpPYECTBA,
MPUCYILETO



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

¢usnyeckoit HayKe.

Hroro no pazneny

Pa3zgea 4. KBAHTOBAS ®PU3UKA

4.1 DJIEMEHTHI KBAHTOBOU OIITHUKH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

BocnuteiBaTh
HWHTEpEC K
pa3IMYHBIM
chepam
npohecCuOHATBLHOM
JIEATEIIbHOCTH, B
TOM YHCJIE
CBSI3aHHBIM C
(buzukon u
TEXHHKOM.

4.2 Crpoenune aToma

4.3 AToMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

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

BocrmteiBaTh
YMCHHE COBEPIIATh
OCO3HAHHBII BEIOOP
Oynyieit
npodeccuu u
pearn30BhIBATh
COOCTBEHHEIC
’KU3HEHHBIE IIAHBI.

dopmMupoBaTh
JKOJIOTHUYECKYIO
KyJIbTypy,
OCO3HaHUE
pacuIMpeHue OIbITa
NEATETbHOCTH
JKOJIOTHYECKON
HaIIPaBJICHHOCTH HA
OCHOBE UMEIOIIUXCS



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

3HaHU# 10 QU3MKe,
YyBCTBa
OTBETCTBEHHOCTH 32

3aIIUTy
OKpYXKaroleun
Cpepbl.
Utoro no pazneny 15
Paznea 5. DJIEMEHTBI ACTPOHOMMU U ACTPODPU3UKU
BocnuteiBath
ACTETUKY HAy4YHOTO
51 DJIEeMEHTHI aCTPOHOMUU U 7 bu6mmoreka [IOK
. TBOpPUYECTBA
acTpOU3HUKH https://m.edsoo.ru/7f41c97c P ’
MPHUCYIIETO
(u3nueckoi HayKe.
Wroro no pazneny 7
Paznen 6. OBOBIAIOIUIEE ITIOBTOPEHUME
BocnuteiBats
TOTOBHOCTH U
CIIOCOOHOCTE K
bubnnoreka [JOK 00pa3oBaHUIO U
6.1 0600 7
OOIAIOMIEE HOBTOPEHHE https://m.edsoo.ru/7f41c97c = caMm000pa30BaHUIO
B o0nactu pusuku
Ha MPOTSHKCHUH
BCEU KU3HU.
Uroro no pazneny 7
PesepBHOE Bpems 1



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

OBIIEE KOJIMYECTBO YACOB ITO 68 6 7
[MPOT'PAMME
IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue
n/n Bcero u3y4eHusi  oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsl
1 ®usuka — Hayka o npupojae. Hayuneie 1 bubnnoreka [JOK
METO/Ibl TO3HAHUS OKPYKAIOIIETr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopMupoBaHun
2 COBPEMEHHOMN i)a YHOU K(z FT)I/IHII; MHpa, B 1 bubmmorexa [JOK
P T P P https://m.edso0.ru/ff0c33e6
MPAKTUYECKOHN JAESITETbHOCTH JII0IeH
Mexannueckoe nBuxkeHre. OTHOCUTEIbHOCTD
3 MeXElHI/ILIeCKOFOH BrkeHus. [lepememenne 1 bubnuorexa LIOK
A +HepeMElt ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
4 PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE 1 bubnuorexa LIOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IPSIMOJIMHENHOE 1 bubnnorexka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c372¢
5 CBoOogHOe maieHne. Y CKopeHue 1 bubnmoreka [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxxenue. [[Buxenue 1 bubnuorexa [IOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 [Tpunuun otHocuTenbHOCTH ["anues. 1 bubnnorexka [JOK



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

HNuepunansubie cuctemsl orcyera. [lepssiid
3akoH HproTona

Macca tena. Cuna. [IpuHimun cynepno3uiuu

https://m.edsoo.ru/ffOc3be8

9 cuit. Bropoii 3akon HetoTona jyis bubmmorexa [JOK
. https://m.edsoo.ru/ff0c3be8
MaTepuabHOU TOUKU
10 Tperunii 3akoH HproTOHA 17151 MaTepHATIBHBIX bubnmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCeMUpPHOTO TsroreHus. Cuna bubnmoreka [JOK
TsKecTu. [lepBas kocMuYecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cwuita ynpyroctu. 3akon ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuina tpenus. Koadpdunment tpenus. Cuna
13 conpo?;BneHI/m Hpqp)l(bz{BHmeHm/II) Tena B bubmmorexa [JOK
https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[ToctynaTenbHoe U BpaliaTeabHOE ABIKEHUE
14 a0CoOJIIOTHO TBEPOTO Tesia. MOMEHT CHUIIBI. bubnnoreka [JOK
Iliievo cumnel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbc MaTepralIbHOW TOUKHU, CUCTEMBI
15 MaTepHualbHbIX ToueK. IMmybe cuibl. 3aKOH bubnmnoreka [JOK
COXpaHEHUs UMITyJIbCa. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIKEHUE
PaGota u motHOCTh cuibl. Kunetndeckas
16 SHeprus MaTepuaibHOW ToUkHU. Teopema 00 Bubmmorexa LIOK
o https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPrUu
[TorenumansHas sueprus. [loreHmanbHas
17 SHEPrus ynpyro aehopMUPOBAHHON bubnuorexa [JOK
npy>kuHbl. lloTeHnManbHas S5Heprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3EMITH
18 [TorenumanbHBIE M HETTIOTCHIIMAIBHBIC CHUIIBI. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

CBs13b paGOTLI HCIIOTCHIMAJIbHBIX CUJII C
W3MEHCHHEM MEXaHHMISCKOM OHCPIruun
CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MEXaHUYeCKOH OHEPIrun

https://m.edsoo.ru/ff0c478c

19

JlaboparopHuas pabota «VccienoBanue CBSI3U
paboThI CHJIBI C U3BMEHEHUEM MEXaHUYECKOM
DHEPIUH TEJla Ha IIPUMEPE PACTIKEHUS
PE3UHOBOTO KIyTa»

20

21

22

KonTtponsnas padora no teme «KunemaTnka.
Junamuka. 3aKOHbI COXpaHEHUSI B
MEXaHUKE»

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-
KHMHETUYECKOM Teopuu. bpoyHoBCKOE
newkenue. Auddysus

XapakTep JIBUKECHUS U B3aUMOICHCTBUS
YyacTull BeuiecTra. Moienu CTpoeHus ra3oB,
JKUJIKOCTEN U TBEPJBIX TEI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonuuecTBo BemecTsa.
ITocrosannas ABoraapo

24

25

TemmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana remneparyp Llenscus

HNneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa cpeiHen
KMHETUYECKOW SHEPTUH JIBUKEHUS MOJIEKYII.
VYpasuenue Menpeneesa-Knaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e

27

28

3akoH JlambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue

3aBUCHUMOCTU MCIKAY IMapaMCTpaMU
COCTOSHUA pa3pCKCHHOTO Ira3a»



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3omponecchl B eanbHOM ra3e u ux

bubmuorexa [JOK

29 rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprusi TepMOIMHAMUYECKOM
30 CHUCTEMBI M CIIOCOOBI €€ N3MCHCHUS. bubmuorexa [JOK
KonudectBo Temnote u pabota. BHyTpeHHSsI https://m.edso0.ru/ff0c5952
SHEPTHUsl OJJHOATOMHOIO HUJICATBLHOTO Ta3a
bu6mmoreka [IOK
31 Byt Temonepeatn https://m.edso0.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTD BEILIECTBA.
32 KonuuecTBo TEMIIOTHI py TerjIonepeaaye. bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
33 [lepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnuorexa [JOK
MIPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ff0c5efc
34 HeobOpatumocTthb nporieccoB B IpUpoe. bubnuorexa [JOK
BTopoii 3ak0oH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII/ TermoBoi bubmuorexa [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKojoru4eckue npoOaeMbl TEMII0O3HEPTETUKH
38 O6o6maromuit ypok «MonekymspHas bubnnoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbHas padbora no teme
39 «MonexynspHas ¢puznka. OCHOBBI bubnuorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHue U KOHIEHCALIUS. bubnuorexa [IOK
Hcnapenue u KArenue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bubmuorexa [JOK
BOo3Ayxa. HacelleHHslil map https://m.edsoo.ru/ff0c64d8
42 TBépnoe teno. Kpucramimueckue n bubnnoreka [JOK

amop¢HbIe Tera. AHU30TPOIUS CBOMCTB

https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

KpUcTaioB. JKuikue KprucTaibl.
CoBpemMeHHbIE MaTepUalIbl

43 [InaBienue u kpuctauM3auus. Y geiabHas bubnnoreka [HOK
terutoTa miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 VYpaBHeHue TerIoBoro 6agaHca
P https://m.eds00.ru/ff0c6820
45 OnekTpu3zanus Ten. JIEKTPUUECKUH 3aps. bubnmoreka [JOK
JIBa BUJa AIIEKTPUUECKUX 3apsii0B https://m.edsoo.ru/ffOc6bcc
[IpoBOIHUKY, TUIIEKTPUKH U
46 H(I))JI TIPOBOJIHUKHU 3a1f§H COXpaHEHUS bubmorexa LHOK
yop ’ P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
47 Bzaumopeiictue 3apsiioB. 3akoH Kyrona. bubnnoreka [JOK
To4YeuHbIil JIEKTPUYECKHM 3apsiy https://m.edsoo.ru/ffOc6ced
Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
48 [TpuHIMI CyNepIIO3UIIH SIEKTPUUECKUX bubmmorexa [JOK
P . Hep N P https://m.edsoo.ru/ff0c6df2
nosiert. JIuaum HanpsKEHHOCTH
49 Pabora cnit anekTpocTaTuYecKoro mods. bubnnoreka [JOK
ITorennuan. PasHoOCTh TOTEHIINAJIOB https://m.edsoo.ru/ffOc6f00
[TpOBOTHUKY U TUIICKTPUKH B
50 anI::KT OCTaTHYECKOM noljw bubmorexa HOK
P ] https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 Onektpoémkoctb. Konnencaro
P A P https://m.edsoo.ru/ff0c7126
59 DIEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnmoreka [JOK
DHeprus 3apsHpKEHHOT0 KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIMIT NENCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMMMPOBAILHOTO arapara,

CTPYﬁHOF O IIpUHTEpA. SJ'ICI(TpOCTaTI/ILICCKaSI



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3anUTa. 3a3eMIICHUE YIEKTPOIPHOOPOB

55

56

57

DJIEKTPUUYECKUI TOK, YCIOBHUSA €0
cymectBoBanus. [locrosaunsiii Tok. Cuiia
toka. Hanpsoxenue. ConpoTusieHue. 3aKoH
OmMa 1t yuacTka Lenu

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaGopaTtopHnas pabora «M3yuenue
CMEIIAHHOTO COSIMHECHHS PE3UCTOPOBY

PaboTa 1 MOIIIHOCTB AIEKTPHUIECKOTO TOKA.
3akoH J[xoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc74f0

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

58

3akoH OMa 171 OJIHOM (3aMKHYTOI)

anekTpudeckoit nenu. Koporkoe 3ambikanue.

Jlabopatopnast pabora «M3mepenne IC
UCTOYHHKA TOKA U €r0 BHYTPCHHETO
COITPOTHBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

OneKTpOHHas TPOBOAUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHl.
CBepxnpoBOIUMOCTb

60

61

62

63

DnexkTpuueckuil Tok B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITy4YKOB

[TomynpoBOIHUKH, UX COOCTBEHHAs U
IpuMecHas poBoAUMocThb. CBoiicTBa p—N-
nepexoza. [lomynpoBogHUKOBBIE TPHUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax U
pacruiaBax 3J€KTPOJIMTOB.
DNIEKTPOTUTHYECKAS JUCCOLIHAITHSI.
DneKTpoan3

DIIeKTPUUECKHI TOK B Ta3ax.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

CaMOCTOSTEIBLHBIN U HECAMOCTOSTEILHBIN
paspsa. Monnus. [1nasma

DnekTpuueckue mprudopbl U yCTPOICTBA U UX

https://m.edsoo.ru/ff0c84ae

64 IIpaKTA4YecKoe npumeHenue. [Ipasuna 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTH
. bu6mmoreka [IOK
65 O06o0maromuii ypok «JIeKTPOIUHAMUKAY 1 https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «2nekTpocTtatuka. [locTosiHHBIN 1 bubnnoreka [HOK
ANEKTPUYECKUN TOK. TOKM B pa3iIM4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBuriit ypok. KontposibHas pabora o 1 bubnuorexa [JOK
TeMme "DNeKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56
68 PeseprHblit ypok. O600maronmii ypox mo 1 bubnnorexa [HOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE

Ne Hara nugposeie

Tema ypoka Kontposbusbie IIpakTnueckue
n/n Bceero u3ydyeHusi o0pa3zoBaTesibHbIE

padoThI padoThbI
pecypchl
[TocTostHHBIE MATHUTHI U UX
B3auMoeiicTBue. MaruutHoe nose. Bexkrop bubmmoreka [JOK

MarHMUTHON MHIYKUUU. JINHUU MarHuTHOM
WUHIYKIH

https://m.edsoo.ru/ff0c9778

MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.
OmnsiT Opcrena. Bzaumopeiicrsue
IMPOBOAHHUKOB C TOKOM

bubnunoreka LIOK
https://m.edsoo.ru/ff0c98fe

JlaboparopHas padota Nel «3yuenue
MarHUTHOTO TIOJISl KATYIIKHA C TOKOM)

JlelicTBUE MarHUTHOTO MOJIsl HA IPOBOJHUK C
tokoM. Cuna Amnepa. JlaboparopHas paboTa

No2 «HccnenoBanue ASUCTBUS IIOCTOSHHOIO
MarauTa Ha paMKy C TOKOM»

JleficTBE MarHUTHOT'O MOJIS Ha
JBKYIIYIOCS 3apsiKeHHY0 yactuily. Cuiia
Jlopenmna. Pabota cunbl JlopeHiia

bubmuoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubmmoteka IIOK
https://m.edsoo.ru/ff0c9ac0

bubmmoteka IIOK
https://m.edsoo.ru/ffOc9df4

OnexTpoMarauTHas HHAYKIUS. [ToTok
BEKTOpa MarHuTHON uHAyKuu. I/1C
MHIYKIHUH. 3aKOH 3JIEKTPOMarHuTHOU
naaykuuu Gapanes

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

JlabopaTtopHas padota Ne3 «Mccnenopanue bubnmnorexa [JOK
SIBJIEHUSI DJICKTPOMArHUTHOW WHTYKIIUWY https://m.edsoo.ru/ff0cal50
bu6nunorexa LIOK

NHayKTUBHOCTB. SIBIE€HUE CAMOUHIYKIWH.

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
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

O/1C camOMHIYKIIMU. DHEPTUsl MATHUTHOTO
MOJISt KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noje

TexHuueckue ycTpoucTBa U X NPUMEHEHHUE:
ITIOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMAarHuThl,

bub6nmoreka [IOK

9
3JIEKTPOJBUTATEINb, YCKOPUTEIN https://m.edsoo.ru/ff0ca600
3JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
10 O6o0maromuii ypok « MarHuTHOE TOJIE. bubnmnoreka HOK
DneKTpOMarHuTHas MHIYKLMSD https://m.edsoo.ru/ffOcab82
KonTponbnas padora Nel mo teme
11 «MarautHoe nojue. DIeKTpOMarHuTHas bubmmorexa [IOK
' P https://m.edsoo.ru/ff0cad58
WHIYKIHSD
CB00O/IHBIE MEXaHUYECKHE KOJIeOaHusI.
12 I"apmonmnueckue xonebanus. Y paBHEeHUE Bbu6mmoteka [JOK
rapMOHHYECKHX KojieOaHui. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEPTUHU
Jlaboparopnas pa6ota Ne4 «MccnenoBanue
13 3aBUCHMOCTH TIEPHO0JIa MAJIBIX KOJIeOaHUi
rpy3a Ha HATH OT JUTMHBI HUTHA U MacChl
rpy3a»
KonebarenbHblit KOHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJICOaHUS B UACATEHOM
14 KOJIEOATEIFHOM KOHTYPE. AHAJIOTUS MEXK]T bubmiorexa LIOK
ype. Y https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U DIIEKTPOMArHUTHBIMU
KoJeOaHusIMU
®opmyna TomcoHa. 3akOH COXpaHEHHsI
15 SHEPTUH B HJI€aTbHOM K0JIe0aTeIbHOM bubmmorexa [JOK
P A https://m.edsoo.ru/ffOcb9c4
KOHTYpe
16 [IpencraBnenue o 3aTyxaromux KojaeOaHHUsX. bubmuoteka [IOK

Boinyk1eHHBIE MEXaHUYECKUE KOJIEOaHMUS.

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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Pe3onanc. BeinykaeHHbIe
3JIEKTPOMArHUTHBIE KOJIEOaHHS

[Tepemennsbiii Tok. CUHYCOUIATBHBIN
IIEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOTO

bub6nmoreka [IOK

17
TOKa. AMIUTUTYHOE U JIEHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA U HAIIPSHKEHUS
18 Tpancdopmarop. [IponsBoacTBo, nepenaya u bubnmnoreka HOK
noTpeOIeHNE AIEKTPUUECKOM SHEPTHH https://m.edsoo.ru/ffOchd34
Y CTpOICTBO 1 IPAKTHYECKOE IPUMEHEHUE
bubnunoreka LIOK
19 ANEKTPUYECKOTO 3BOHKA, FEHepaTopa
B https://m.edsoo.ru/ffOcc324
MEPEeMEHHOT0 TOKa, JJMHHIA JJIeKTponepeaayd
DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJICTBE
20 anekTpodHeprun. KynbTypa ucnoib30BaHus bubmmorexa [JOK
p prit. BYILTYP . https://m.edsoo.ru/ff0cc324
AJEKTPO3HEPIHH B TOBCEAHEBHON KU3HU
MexaHnuyecKkue BOJIHBI, yCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocth bubnuorexa [IOK
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTBH 3BYyKa. bubnnorexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 ONEeKTPOMarHuTHHIE BOJIHBI, UX CBOICTBA U bubmmnoreka HOK
ckopocTs. IlIkana 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 [TpuHIMIIBI paIUOCBS3U U TEIICBUICHHS. bu6nmorexa LIOK
PazButue cpencts cBsa3u. Pagnonokamms https://m.edsoo.ru/ff0cc6f8
o5 Konrtponbnas pabora Ne2 «KonebGanus u
BOJIHBD»
[IpssmonuHEtHOE pacpocTpaHEHHUE CBETA B
26 oIHOpOAHOH cpefe. ToueuHbIii HCTOYHUK bubmmorexa TIOK
P pede. https://m.edsoo.ru/ffocd350
ceera. JIyd cBera
27 OTtpaxxeHune cBeTa. 3aKOHbI OTPAKEHUS bu6muoreka [JOK



https://m.edsoo.ru/ff0cbd34
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csera. [locTpoeHne n300paxeHnii B IIIOCKOM
3epKaie

[Ipenomnenue ceta. [loaHOE BHyTpEeHHEE

https://m.edsoo.ru/ffOcd4e0

28 orpaxxenue. [IpenenbHbIil yroy nojaHoro bubamorexa LOK
P - peA 4 https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaGoparopHas padota Ne5 «3mepenue bubmmoreka [JOK
MoKa3aTeJisi IPEeJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
Jlunzel. [octpoenne n300paxxeHui B TUH3E.
30 dopmyiia TOHKOH JIMH3BI. Y BEIMICHHE bubmmorexa LIOK
pMY ' https://m.edsoo.ru/ffOcddle
JIUH3bI
31 Jlaboparopuas padorta Ne6 «VccienoBanue
CBOMCTB M300paKCHUI B JIMH3AX)
Hucnepcus cBeta. CrokHBIN cocTaB 06e10ro
32 ceera. [[Ber. JlabopaTtopHas pabora Ne7 bubmmorexa [JOK
) ' PATOpHAL P B https://m.edsoo.ru/ffOced22
«HabnroeHne quCTiepcuu CBETa»
33 Wnrtepdepennus creta. Judpaxus creta. bubmmoreka [JOK
JudpakuonHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoteka [IOK
[Tonspwuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpuOOPHI U YCTPOICTBA U bubnnorexa [JOK
yCIIOBUS MX O€30MacHOr0 MPUMEHEHUs https://m.edsoo.ru/ff0cf02e
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM
36 szaHEKH %OCT TaThl CHIEHATLHON Teopun bubmorexa LOK
) 4 t P https://m.edsoo.ru/ffOcf862
OTHOCUTEIILHOCTH
37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bubnuotexa [JOK
3aMeIJIeHre BPEMEHH M COKPAIIEHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PEISITHBUCTCKOM
38 gacThlbl. CBSA3b MACCHI C SHEPTHCH H bubmmorexa LIOK
1ot P https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPTHS TOKOS
39 Kontponsnas pabora Ne3 «Onrtuka. OcHOBBI bubmuoteka [IOK
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CHGHH&HBHOﬁ TCOpHUU OTHOCUTCIILHOCTU»

https://m.edsoo.ru/ffOcf6f0

40 ®otonsl. Dopmyna I1nanka. Dueprus u bubnmnoreka HOK
UMITYJIbC (hOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccnenoBanue Gorodddekra. bubmmoreka [JOK
Omnpitel A. I'. CtoneToBa https://m.edsoo.ru/ffOcffc4
3akoHbI poToddPekTa. YpaBHEHUE
42 BﬁHmTegl)Ha JIq:Iq)(I)OTOB(I)(geKTa «Kpacnas bubamorexa LIOK
g FBP https://m.edsoo.ru/ff0d015e
rpanuna» Gorosdpgexra
43 JaBnenue ceera. OnwiTel I1. H. JIeGenena. bubmuoreka [IOK
XUMHYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4YecKue yCTpOMCTBA U MPAKTHYECKOC
44 IIPUMCHEHHE: ;ozzaneMeHT (11)30T0 aTYUK bubmorexa OK
P ’ ’ g ’ https://m.edsoo.ru/ff0d04a6
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agau o TeMe «DJIEMEHTHI bubnunoreka LIOK
KBAaHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OmBITEL
46 Pezepdopaa o paccesHuio o-4actu bubmmorexa [TOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IT b
OCTYIIATRI bopa https://m.edsoo.ru/ff0dOafa
M3nydeHue u morioneHue GOTOHOB IIPU
48 e eyxo € aToma ¢ onfioro (bOBHfl 3Hepr1/n/1 bubmorexa [JOK
pexol . ! P P https://m.edsoo.ru/ff0dOafa
Ha apyroui. Buasl criekTpos
BomnHoBBI€ cBOMiCTBa YacTull. BolIHEI 1€
49 Bpoitnsa. KopnyckynnsspHO-BOITHOBOMN bubmuoreka [IOK
nyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
M3JIy4YeHUe
OTKpBITHE paIHOAKTUBHOCTH. OIIBITHI
P bal but6mmoreka [IOK
50 Pesepdopna o onpenenenuto cocraBa

PaaAOaKTUBHOI'O U3JTYYCHUSA

https://m.edsoo.ru/ff0d0fd2
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CoiicTBa anb(a-, 6era-, raMMa-u3ITydeHUsI.

o1 Biistnue pagnoakTUBHOCTH Ha KUBBIE buomorexa LIOK
https://m.edsoo.ru/ff0d1162
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTpPOHA. 30TOIIBI.

59 Anwpa-pacniag. DIEKTPOHHBIN U bubnmnoreka HOK
MO3UTPOHHBIN OeTa-pacmas. ["amma- https://m.edsoo.ru/ff0d1162
U3JIy4yeHue
DHeprus CBA3M HYKJIOHOB B sifipe. SlnepHbie

53 peakmu. SnepHslit peaktop. [Ipobiemsl, bubnuoreka [JOK
MEPCIIEKTUBBI, SKOJIOTUYECKUE ACIIEKThI https://m.edsoo.ru/ff0d1356
SIIEPHOMN YHEPTETUKH
OnemeHTapHble YacTULBl. OTKpBITHE
o3uTpoHa. MeTobl HAOMIOACHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTUL. bubnuorexa [IOK

o4 .

Kpyrusiii cron «®yH1aMeHTaIbHbIE https://m.edsoo.ru/ff0d0e38
B3anMOIeHCTBUS. EquHCTBO (hr3mdeckoi
KapTUHBI MUPa»
55 KonrtponsHas pabora Ne 4 «KBantoBas
¢busuka. Gu3rKa aTOMHOTO SIAPA»
Oranel pazButus actpoHoMuu. Ipukiiagnoe
Y MHUPOBO33PEHYECKOE 3HAUECHHE
56 acTpoHOMHUHU. Bun 3B€31HOTO Heda. buomoreia LIOK
i https://m.edsoo.ru/ff0d0e38
Co3Be3nust, spKue 3BE37bl, INIAHETHI, UX
BuauMoe asmxkenne. ConHednas cucTema

57 Connue. ConHeuHast akTUBHOCTh. McToUuHHK bubnuotexa [JOK
sHeprun CoJiHLA U 3BE3]T https://m.edsoo.ru/ff0d1784
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH.

58 3BE3BI TIIaBHOM ITOCIIEN0BATEIILHOCTH. but6mmoreka [IOK

BuyTpennee crpoenue 38¢31. CoBpeMeHHBIE
NPEACTABICHHS O TIPOUCXOKACHUH U

https://m.edsoo.ru/ff0d1784
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ssoronni CoJtHIA U 3BE3

Muneunsbiit [1yTe — Hama ["anakTuka.

59 ITonoxenue n amwxkenue CojiHIA B 1 bubnuorexa [JOK
lNanaktuke. ['anaktuku. YEpHbIE ABIPHI B https://m.edsoo.ru/ff0d1784
siIpax rajJjakTUK
Bcenennas. Paz6eranue ranaktuk. Teopus

60 Bosnbiioro B3pbeiBa. PenukToBOE U3ydeHue. 1 bubnmnoreka HOK
Meraranaktuka. Hepermenusie mpooieMbl https://m.edsoo.ru/ff0d1784
aCTPOHOMUU

60 Kontponbnas padota Ne 5 «Di1eMeHTbI 1
aCTPOHOMUU U aCTPOPHUIUKID)

61 Oo6o06maromuii ypok. MarHuTHOE TIOJIE. 1 BuGmiorexa LIOK
DneKTpoMaraHuTHast MHIYKIUs

62 O6o6ma}om1:1171 ypok. Ontuka. OCHOBBI 1 Bunorexa LIOK
CHeIUaIbHON TEOPUU OTHOCUTEIHLHOCTH.

63 O6o6matomuit ypok. Konebanus u BOJIHBI. 1 bubnuoreka [{OK

64 O6o0maromuii ypok. KBantoBas dusuka. 1 BuGmorexa LIOK
®u3uKa aTOMHOTO SA]Ipa.

65 O6o6matromuii ypok. MexaHuka. 1 bubnmnorexa [JOK

66 O6o0maromuii ypok. MonekysipHast pusznka 1 BuGmorexa LIOK
Y TEPMOJIMHAMHUKA.

67 O606mafomf1171 YPOK. 3neKT130cmTHKa. 1 BuGmorexa [OK
[TocTOSTHHBIN 2JIEKTPUUYECKUM TOK.

68 PesepsHbIii ypok. iTorosass KOHTpoOJIbHAs 1
pabota/BITP

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ®wuswmka, 10 xnacc/ Mskumes I'.51., byxoBues b.b., Corckmit H.H. mox penakumeit [TapdentreBoit H.A., AknronepHoe
obmiectBo «M3aarenscTBO «IIpocBemienne» 2020

2. ®U3UKA , 11 xmacc /T'.S.Msakumes, b.b. byxosnes,H.H.Cotckuii, B.M. Yapyrun mox penaknueri H.A. [TapdenTreBoit
(Mockasa, «IIpocsemenue» 2020)

4.«Coopuuk 3ama4 o ¢usuke 10-11kmace» A.I1.PeimkeBnd (Mocksa «IIpocBemienne» 2012).

5. Coopnuk 3amau o pusuke 10-11 kmacc. bazossiit ypoBens/H.A. [TapdentbeBa ( Mocksa «IIpocsemenue» 2017)

6. EI'D. ®usuka. Tunossie sx3ameHanrionnsie Mmatepuaisl. [log penakmueit M.IO. lemunosoit (Hau. O6pazoBanue, Mocksa 2024)

7. EI'D. ®usuka. Otanussiii pesynbrat. [log penakuueit MLIO. Iemunosoii ( Hau. O6pazoBanue, Mocksa 2024)

METOANYECKHNE MATEPHAJIBI JIJISA YUUTEJIA
1. « ®usuka 10 xnace. Knaccuueckuii kype» CamocTosTensHble  KOHTposbHbIe padoTsl E. C. Eprotkun (Mocksa " IIpocsemenue "2018)
2. TexHonoruueckue kapThl ypokos. ®usuka 10 knacc. k yuebnuky I'.5I. Msaxumesa u ap.( H. Ienareituenko, n3a. " Yuurens" 2020)

3. Texnomorudeckue KapThl ypokos. ®usuka 11 knacc. k yuebruky I'.51. Msaxumesa u ap.( H. Ilenareituenxo, nza. " Yaurens" 2020)

4. « ®usuka 11 knacc. Knaccuueckuii kype» CamocTosTensHble 1 KOHTponbHble paboTsl E. C. Eprotkun  ( Mocksa « ITpocsemienue 2018)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmoreka [IOK



