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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢usuke 0a30BOro YpoBHS Ha YpOBHE CpEIHEr0 OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUN K pe3yJsibTaTaM
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHON Mporpammel, npeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€rom (QenepanbHON pabdodeil MporpaMMbl BOCIHUTAHHS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3aIusaX Poccuiickoi Odenepanuu, peanu3yommx OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMbl 10 (HU3MKe HaOpaBieHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydatomuxcs 10-11 xmaccoB mpwu
oOy4eHHH ux (Pu3MKe Ha 0A30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/IEATEILHOCTHOTO
noaxojaa. I[lporpamma mo ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEAMETHBIM M METANnpeIMETHBIM pe3yJbTaTam
oOyueHus, a TaKK€ YUYHUTHIBAET HEOOXOIUMOCTb peaIH3alUu MEXIPEIMETHBIX
CBs3€ll (PU3UKM C €CTEeCTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeaMmeTamu. B Heit
OTPEIENSIIOTCS OCHOBHBIE LIETU M3Yy4YEeHHs] (PU3MKU HA YPOBHE CPEHEro OOIEero
o0Opa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOEHHUSI Kypca (PU3WKHU: JTUYHOCTHBIE,
MeTarpeJMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3rke BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca PU3MKHK Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e colepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam 00ydyeHHsl.

®du3rka Kak Hayka O HamOoJjiee OONIMX 3aKOHAaX MPHUPOABI, BBICTyIAs B
KauecTBe y4eOHOTo IpeJMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIAJ B CUCTEMY
3HaHMI 00 okpy:karomem mupe. [IIkonbHbIA Kype PU3NKK — CHCTEMOOOPAa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeXaT B OCHOBE IMPOIECCOB U SIBICHWUM, H3y4YaeMbIX XUMHUEH, OHOIOTHeH,
¢dbuznyeckoir reorpadueld u acTpoHoMmueil. lcmonp3oBaHME U AKTHUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUU  ONpeNessieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHsS HOBBIX MAaTEpHUAJIOB C 3aJaHHBIMU CBOMCTBAMHU WM IPYTHUX.
N3yyenue QU3MKM BHOCUT OCHOBHOW BKJAJ B (OpMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa OOydarolmxcsa, B (OPMHPOBAHUE YMEHUN NPUMEHSThH
HAYYHBIA METO]I TO3HAHMSI TP BBIIOJIHEHUU UMH Y4eOHBIX UCCIIEJOBAHUM.

B ocHoBy kypca ¢u3MKu AJis YpOBHS cpefaHero oOmiero oOpa3oBaHMs
MOJIOKEH pAl HUACH, KOTOpble MOXXHO paccMaTpuBaThb Kak MPUHIUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3ziesioB (PU3UKH, BKIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (QU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (U3MKU
o0beMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymmum B Kypce sBisercs
(dbopMupOBaHUE MPEJICTaBICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U
rnoJe.

Hoes eymanumapuzayuu. EE peanuzanusi mpenanonaraeT HMCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3ukn ¢ pa3BuUTHEM OOIIeCTBa, a TakkKe€ C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMU M SKOJOTHYESCKHUMH MTPOOIEMaMHU.

Hoess npuknaownoii  nanpaenennocmu. Kypc ¢Gusukum mpeamnosiaraet
3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTUYECKUX MPUIIOKECHHIM
U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocusayuu peanusyercss TMOCPEACTBOM BBEACHHUS 3JIEMEHTOB
COJICp)KaHUsS, TMOCBSIMIEHHBIX OJKOJOTHYECKHMM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKM U TEXHOJOTUH, a TaKKe OOCYKICHUS
po6JieM pallMOHAIILHOTO MPUPOIOTIONB30BAHMS U SKOJIOTMYECKOI 0€3011acHOCTH.

Crep>xHEBBIMH JJIEMEHTaMH Kypca (DU3WKH Ha ypOBHE CpPETHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYype MOCTpOeHUsI GU3NYECKON TeOpuH, poiin (GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O TPUPOAE, TpaHULIAX
NPUMEHUMOCTH TEOpUH, JJisi ONHUCaHWS ECTECTBCHHO-HAYYHBIX SIBICHUUH U
MIPOIIECCOR).

CucTeMHO-AeSITeNbHOCTHBIN MOAX0A B Kypce (DU3MKU peanu3yercs Mpexie
BCEro 3a CYET OpPraHu3alliy SKCIEPUMEHTAIBHON AESITETbHOCTH O0YyYaroIMXcCs.
Jns  Ga3oBoro ypoBHSI Kypca U3UKA — 3TO HUCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB U JabOpaTOpHBIX paboT,
KOTOpbIE B TIporpamMme 1o (u3nke OObEeTUHEHBI B OOIIMI CIHCOK YYECHUYECKUX
MpakTUYeCKux padoT. BeiieneHne B yka3aHHOM IepedHe JIabopaTOpHBIX PadoT,
NPOBOJAMMBIX NI KOHTPOJSI M OIIGHKH, OCYIIECTBISCTCS  YYaCTHHKAMH
o0pa3oBaTeILHOIO TMpoIecca MCXOJsd U3 OCOOCHHOCTEH TIJIaHUPOBAaHUS U
ocHamleHust kaOuneta ¢usuku. [lpm »sTomM oOecreunBaeTcs OBIAJCHHUE
OOy4arolMMHUCST YMEHUSIMU MPOBOJUTh KOCBEHHBIE H3MEPEHMsI, UCCIIETOBAHMS
3aBHCHUMOCTEH (HU3UYECKMX BEIMYMH W TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
NPEIOKEHHBIX TUTIOTE3.

Bonbuioe BHUMaHHME YyAENSETCS PELICHUIO PACYETHBIX M KaueCTBEHHBIX
3agad. Ilpu 3TOM [l pacu€THBIX 3a/a4 MPUOPUTETOM SIBISIFOTCS 3a/layl C SIBHO
3aaHHON (PU3MYecKOi MOJIEIIbIO, TIO3BOJISIONINE TPUMEHSATh U3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjelia Kypca, TaK U MHTErpUpys 3HAHUS U3
pa3HbIX pasnenoB. [ Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIIOTCS 3aJaHUS Ha



OOBsSICHEHHE TPOTEKaHUs (PU3MUECKHX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroniue BbIOOpa (U3MUECKOW MOJAENW JJIsi CHUTyallud MPAKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k marepuanbHO-
TEXHUYECKOMY OOCCIECUeHHIO Yy4eOHOTO Tiporecca 0a30BBI ypOBEHb Kypca
(GU3UKHM HA YPOBHE CPEAHETO OOIETo 00pa30BaHMs JOJDKEH U3y4aThCs B YCIIOBHX
MPEIMETHOTO0 KaOWHeTa (U3MKW WM B YCJIOBHSX WHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIa. B kaOuHere (U3UKHU JOJKHO OBITh
HE0OXoaMMOe J1TabopaTOpHOE OOOPYJOBAHHWE /Ui BBIMOJTHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YUEHUUYECKHX MPAKTUYECKUX paboT M JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHcTpaniuoHHOE  00Opy/iIoBaHME (opMUpyeTCS B COOTBETCTBUU C
OPUHITUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U  OOECIEYMBAET MOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3MKE KIIOYEBBIX JIEMOHCTPAIMM IS
UCCJICIOBAHMSI  WM3Y4YaeMbIX  SBJICHUH HW  TPOILECCOB, OMIHUPUYECKHX |
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHUH.

JlaGopaTopHoe 00OpymOBaHHWE MJII YYCHUYECKHX TMPAKTHYECKUX pPadboT
dbopmupyeTcsi B BUJE TEMAaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCS B pacuére
OJIHOTO KOMIUICKTa Ha JBYX OOydYaloIHMXCA. TeMaTHYECKHE KOMILICKTHI
7a00paTOpHOTO OOOPYJIOBAHUSL JIOJKHBI OBITh TMOCTPOEHBI HAa KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETHHBIX CUCTEM B BHJIe TU(DPOBBIX JabopaTopuil.

OCHOBHBIMH HEJIIMH H3yYeHUS (PU3UKHU B 00IIEM 00pa30BaHUHU SIBJISTFOTCSI:

e (QopmupoBaHue wuHTEpeca M CTPEMJICHUS OOYYAOMMXCA K HAYIHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPUYECKHUX
CITOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA ¥ (DOPMHUPOBAHHKE
MCCJIEI0BATEIILCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHHUH OOBSACHATH SBICHUS C HKCIOJIb30BAHHEM
(bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpencTaBICHUNA O poM (PUMKHU I PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTkeHne 3TUX Ielield 00ecreunBacTCsl pelieHueM CIICAYIOMUX 3a1ad B

MpoI1iecce u3yueHus Kypca GU3MKU Ha YPOBHE CPETHEr0 O0IIero o0pa3oBaHus:

e TIpHOOpETEHUE CHUCTEMBbl  3HAHMM 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIFOYAS MEXaHUKY,
MOJICKYJIApHYIO  (PH3UKY, JJICKTPOJWHAMHUKY, KBAaHTOBYIO (HU3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;



e (QopmupoBaHMe yMEHHI TPUMEHATH TEOPETUUYCCKUE 3HAHWS IS
OoObsiCHeHUS (PU3MYECKUX SBJICHUNW B TMPUPOAEC W IS TNPUHATHUSA
MPAKTUYECKUX PEIICHUH B MMOBCEIHEBHOMN KU3HMU;

e OCBOEHME CIOCOOOB pELIEHUS pPAa3IUYHbIX 337a4d C SBHO 3aJaHHOM
bu3NYecKol MOMAENBI0, 3a/1ad, MOAPa3yMEBAIONINX CAMOCTOSTEIHHOE
co3gaHue pU3NIECKor MOJICIH, aJICKBATHON yCIIOBUAM 3a/1a4K;

e TMOHMMaHUE (PU3NYECKUX OCHOB U TPHUHIUIOB JICUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMUSIHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMHU CAMOCTOSITEJILHOTO IUIAHUPOBAHUS U MPOBEIAECHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTaluu UHPOpMAaIUH,
OIpPEENIEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBHM JUISl PA3BUTUS YMEHUW MPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETILHOCTH.

Ha wuzydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIEro
oOpazoBanus oTBoAuTCs 136 yacoB: B 10 kiacce — 68 1yacoB (2 yaca B HEJIEIIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMEpeyYeHb JIA0OPATOPHBIX M
MPAKTUYECKUX PabOT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIeJIaeT BBIOOD
MPOBEJICHUS J1a0OPAaTOPHBIX PabOT U OMBITOB C YYETOM HHIUBUIYATbHBIX
0COOEHHOCTEN 00yJarommxcsl.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka o mpupone. HaydHple METOIBI MO3HAHHS OKPYXKAIOIIETO
Mupa. Posib DOKCriepuMeHTa M TEOpUM B IPOLECCE I03HAHUA IPUPOJBL.
DKCIIEpUMEHT B (pU3HKe.

MonenupoBanue (U3MUYECKUX SBIEHUN U mpoueccoB. HayuHble rUnmoTessl.
dusnveckre 3aKOHbI U TEOPHUH. |'paHHIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUSA.

Ponp n MecTto Qusuku B GOpMHUPOBAHUM COBPEMEHHOW HAyYHON KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Llemoncmpayuu

AHanoroBple W IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe aABvKeHHE. OTHOCUTEIBHOCTh MEXaHHYECKOTO JIBMYKEHUSI.
Cucrema otcuéra. TpaekTopus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOPEHHE MAaTepUajJbHONW TOYKH, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpIWHAT.
CiioxxeHue nepeMenIeHn U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEHHOE IBMkeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EPEMEIICHUS
MaTepUaIbHON TOYKHA OT BPEMEHH.

CBoOogHOE najzieHre. Y CKOpeHHe CBOOOTHOTO MaICHHUS.

KpuBosnmHenHoe  nBukeHue. J[BUKEHHE  MaTepUallbHOW TOYKM IO
OKPYKHOCTH C IMOCTOSHHOW MO MOJYJIFO CKOPOCTBIO. YTJIOBass CKOPOCTh, JIMHEUHAs
ckopoctk. [lepron u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckne yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: CIHIOMETP,
JIB>KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBH>KCHUSL.

[IpeoOpa3zoBaHue TBUKEHUH C UCTIOJIB30BAaHUEM MIPOCTHIX MEXAaHU3MOB.

[TaneHne Ten B BO3yX€e U B pa3peKEHHOM ITPOCTPAHCTRBE.

HaGmionenne aBukeHUs Tena, OPOIIEHHOIO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus: CBOOOIHOTO I1a/ICHHMS.

Hamnpapienue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3ydyeHne HEpaBHOMEPHOTO IBHMXKEHHUS C LIEJBbIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHre COOTHOWIEHUS MEXAY IYTSAMH, HPOWICHHBIMM TEJIOM 3a
MOCTICIOBATEILHBIE PABHBIE MPOMEXKYTKM BPEMEHU NIPU PaBHOYCKOPEHHOM
JBUKEHHH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne NBUKEHUS ApUKa B BA3KOU KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBelid  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUTA MaTepUalIbHOM TOUKHU. TpeTunii 3aKkoH HbroTOHA 711 MaTepUabHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectr. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (moxosi, ckoyibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cuja TpeHus: nokos. KosdduuneHt tpenus.
Cuita conpoTUBIIEHUS MPU JIBUXKECHUU TeJa B KUJKOCTU UIIU Ta3e.

[TocTynarensHO€E U BpalaTeabHOE JTBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHUJIbI OTHOCUTEIBHO oOcHu BpaumieHus. l[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO Tea.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: IMOJIIIUITHUKH,
JIBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBeHne nHEPIUN.

CpaBHEeHHE MacC B3aMMO/ICUCTBYIOIINUX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTAaJICHUH.

CpaBHEHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYXUHE U
pe3MHOBOM 00pa3Ile, oT ux AedopMaIium.

HccnenoBanne yclioBHM pPaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akoHnvl cOXpaneHus 6 MexaHukKe

NmMnynbe MarepuaqbHOM TOYKHM (Tejia), CHUCTEMBbl MaTepHaIbHBIX TOYEK.
Nmnynbc cullbl 1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE ABMKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckas sHepruss MarepuajbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUH.

[ToTeHunanbHast SHEprusl. [ToTeHumanbHast SHEprus YIpyro
neopMupoBaHHOM  TIpyKWHBI.  [loTeHImManbHas  SHeprus Tejda  BOJM3HU
MMOBEPXHOCTH 3EMJIH.

IToTenumaabHbIC u HEIOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHIHAIBHBIX CUJI C WU3MEHCHUEM MEXAHWYECKOM HSHEPTrUHU CHUCTEMbI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKOU SHEPTHH.

Yrupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCcTpoOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOJIOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTnBHOE IBMKECHHUE.

[lepexoa MOTEHIMATBHON YHEPTUMU B KHHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBI ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CUJIbI ¢ U3BMEHEHWEM MEXaHMYECKON SHEepruu
TeJia Ha MPUMEPE PACTIKECHUS PE3UHOBOTO XKI'yTa.

Pasznen 3. MonekyasipHas (pu3suka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOIL Meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOM TEOPUM M MX OIIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICHCTBUS 4YacTHLl BelecTBa. MoJenu CTpPOECHMS Ta30B, >KUAKOCTEH U
TBEPJIBIX TET U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHUX Mojeieii. Macca u
pa3mepsl Mosekyi. KonndectBo BemectBa. [loctositHHas ABoraapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana remneparyp
Llenbcus.



Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpUH HACabHOro raza. AOCONIOTHas TeMIiiepaTypa Kak Mepa
CpEIHEM KUHETUYECKOW DSHEPIMU TEIUIOBOIO ABMXKEHMS dYacTull rasa. lllkama
temneparyp KensBuna. I'azoBble 3akoHBI. YpaBHeHue MenneneeBa—KiamnenpoHa.
3akoH [lanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mnpeacTaBieHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3o0bapa.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUM.

OnwiTel 10 MU PYy3UN KUAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHHUS.

Mogaens onbita IlTepHa.

OneIThI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSI.

Mogens, WILTIOCTPUPYIOIIas IPUPOIY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnpIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUA WJEaIbHOrO rasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJIEHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKY MapaMeTpaMu COCTOSIHUS Pa3peKeHHOIO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepMoauHamuueckas cucrema. BHYTpeHHssI dHEPIUs TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3mMeHeHus. KonuuecTBo Teminotel u padborta. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  MJAEAIBHOrOo  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3Iy4YeHHUE. Y IeJIbHAs TEINIOEMKOCTh BEIIECTBA.
KonudecTBo TEMI0TH pH TEIJIonepeaye.

[lonsiTue 006 anmabatHoM mpouecce. [lepBbIi 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K H3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTuMocTh Mpo1iecCoB B IPUPO/IE.

TermoBble  MammHbl.  [IpuHOUMOBI  AEHCTBUSA  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIUIOBBIX MamnHax. KodpuIMEeHT Moie3HOro
nevctBug TeroBo mammebl. [{ukn KapHo m ero ko3duimeHT mose3Horo
JNENUCTBUA. DKOJIOTMYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3mMeHeHre BHYTpPEHHEW J3HEpPruM Tejia MpPU COBEPLICHUHM PaOOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CXATOro BO3[yXa, HarpeBaHue >(dupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUI€OAEMOHCTPAIIHs).

N3meHeHnune BHyTpEeHHEH SHEpTrun (TeMIiepaTyphbl) Tejaa Npy TeIionepeaaye.

OnbIT 1mo anuabaTHOMY pACIHIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune yaenpHOU TENI0EMKOCTH.

Tema 3. Acpecammusie cocmoanusn eeuwecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHJeHcanus. Vcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBbI map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KATICHUS OT JaBJICHHS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIKs CBONCTB
kpuctayyioB. Kuakue kpucramuibl. CoBpeMeHHbIE Marepuanbl. [lnaBrneHue u
KpUcTaJIM3anus. Y IeabHasl TerioTa miaBienus. Cyonumanusi.

VYpaBHeHHe TEII0BOro OanaHca.

TexHuueckre ycCTpoONCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJIOPUMETP, TEXHOJOTHH TMOJTYyUYCHHUS] COBPEMEHHBIX MAaTepHUAJIOB, B
TOM YHUCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX TTAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

CnocoObl U3MEpEHUS BIAXKHOCTH.

HabGmronenune HarpeBaHus U MIaBiIeHUS] KPUCTAIUIMYECKOTO BEIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3mepenre 0THOCUTENBLHON BIIa)KHOCTH BO3AyXa.

Paznen 4. JinekrpoauHamMuka
Tema 1. dnekmpocmamuka
OnekTpu3auusi Tea. OJEKTPUYEeCKUil 3apsan. JlBa BHaa 3IIEKTPUUYECKHUX
3apsaoB. [IpOBOAHUKH, AMAIIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPAaHECHHS
AIEKTPUYECKOTO 3apsija.
B3anmonenictBue 3apsanoB. 3akoH Kynona. To4euHbIN 3JIEKTPUYECKAN 3apsI.
Onextpudeckoe mnose. Hampsok€HHOCTh  3nekTpuyeckoro mnosst.  [IpuHnmn



CYHEPHO3ULIUNA DIEKTPUYECKUX NosIen. JIMHMKM HaAnpsyKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Pabora cun  anektpocratudeckoro  mousist.  Ilorennwman.  PasHocTh
MOTEHIHUAIOB. [IpOBOJHMKM M JAMDIIEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.
JnanexTpryeckas MpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: IJIEKTPOCKOIL,
AIIEKTPOMETP, DJJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUSA dIEKTPOMETPA.

B3aumopericTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TElL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3aIUTA.

JIM3IEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIA
IIJJACTUH, PACCTOSHUS MEXAY HUMH U JUDIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepeHnne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmosannstit 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUA DJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. Y IEIIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, TApAJLIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora osmexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomrHOCTB
ANEKTPUYECKOTO TOKA.

DNEeKTPOJABIXKYILAsA CWIA WU BHYTPEHHEE CONPOTUBJIEHHWE HMCTOYHHKA TOKA.
3akoH Oma 111 OJTHOM (3aMKHYTOM) 3JIeKTpryeckoi nenu. KopoTkoe 3aMbIKaHHe.

OnexkTpoHHass  NPOBOAMMOCTb  TBEPABIX  METALIOB.  3aBHCHUMOCTH
CONPOTHUBJICHUSI METAJIJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHHKMY. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJAMMOCTH
noJynpoBoIHUKOB. CBoMCTBa p—n-niepexosa. [1oaynpoBogHIKOBbIE TPUOOPHI.

ONEeKTpUYEeCKUid TOK B  pacTBOpaXx H  paciuiaBaX  3JIEKTPOJIUTOB.
DIEKTpOIUTUYECKAS AUCCOMALNS. DIEKTPOIIH3.



DJNIeKTpUUecKUu TOK B Ta3zax. CamMOCTOSTENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Monuus. [Lazma.

TexHudyeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP,
BOJIbTMETP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA JUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJITYIPOBOIHUKOBBII 11O/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepeHne Critbl TOKa U HaIIPSKEHHUS.

3aBUCUMOCTb COIIPOTHUBIICHHS] UWIMHAPUYECKUX MPOBOAHUKOB OT JUJIMHBI,
IUIOIIAH MONEPEYHOr0 CEUEHUs U MaTepHraIa.

CmMemaHHoe COeTMHEHUE TPOBOAHUKOB.

[IpssMoe wW3MepeHHne dIEKTPOABWXKYIIEH cuibl. KoOpoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTB CONIPOTHUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOITUTOB.

HckpoBoii pa3psa U NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMenaHHOIO COEIMHEHNS PE3UCTOPOB.

N3mepenne 3JIeKTPOABUKYILEW CHUIIbI MCTOYHMKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habmtoienue snextpomiusa.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usnku 0a3oBoro ypoBHsA B 10 Kitacce oCylIECTBISETCS C
Y4ETOM COZAEPKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C KypCaMH MaTEMAaTHKHU,
OMoNOruM, XMMHUH, reorpauu U TEXHOJIOTUH.

Meowcnpeomemnvle nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, rumores3a, (u3MUecKas BEIWYMHA, 3AKOH,
TEOpHsl, HAOIIOAEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHECHHMM, JMHEWHas (YHKIHUA,
napabona, runepbosia, ux rpa@uKd U CBOICTBA, TPUTOHOMETPpUUYECKHE (DYHKIIMU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUH HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHUE B >)KMBOW mpupoze, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUBI TEILIONEpPEayH, TEIUIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSpPHAas Macca, TEIUIOBbIE CBOMCTBAa TBEPHABIX TEJN, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHYECKAS TUCCOIHAITHS,
rajibBaHUKa.

l'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonocus: mpeodOpa3oBaHUE NBIKEHUH C HCIOIH30BAaHHEM MEXAaHHU3MOB,
y4€T TpeHUs] B TEXHUKE, MOIIIUITHAKN, WCIOJIb30BAHUE 3aKOHA COXPAHCHUS
UMIyJIbCa B TEXHHKE (pakera, BOAOMET W JpyrHe), ABUTATEIh BHYTPEHHETO
cropaswusi, mapoBas TypOWHa, OBITOBOH XOJOIUIBLHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHaioB, B TOM 4YHCJIE HAHOMATEPHAIIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE DJIEKTPOIPHUOOPOB,
KCEPOKC, CTpYHHBIN IPUHTED, DIIEKTPOHATPEBATEIHHBIC IpUOOPHI,
AIIEKTPOOCBETUTENBHBIC TPUOOPHI, TATBBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Macnummnoe noze. I1eKmpoMacHUMHAA UHOYKYUA

IlocTosiHHBIE ~ MarHuThl.  B3amMoJeWCTBHE  IIOCTOSHHBIX  MarHUTOB.
MarnutHoe mnone. Bexkrop marHuTHOM wuWHAYKIMH. [IpuHIMND cyneprno3uunun
MarHuTHBIX noJsied. JIMHMKM MarHuTHOM WMHAYKIWU. KapThHa JUHUNA MarHUTHOM
WHIYKIWAH TOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHoe TI0OJ€ TPOBOJHHMKA C TOKOM. KapTuHa JnWMHUN WHIYKUWAH
MAarHUTHOT'O TOJISl JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJBLEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBue npoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MoyJib ¥ HalpaBlieHHe. J|BHKEHUE 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SBneHne BIIEKTPOMAarHUTHOW HWHAYKIMU. [lOTOK BEKTOpa MarHUTHOW
MHAYKUAHW. OJIEKTPOABIXKYIAS CHJIA HWHAYKIUHA. 3aKOH JJIEKTPOMArHUTHOMU
nHaykuuu Qapanest.

BuxpeBoe »3yeKkTpuyeckoe moJie. IJIEKTPOABMKYIIAs CHIIA WHIAYKIUH B
MIPOBOJIHUKE, IBUAKYIIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTUBHOCTh.  SIBIIEHHE CaMOMHAYKUIHMH. OJEKTPOABIKYIIAs  CHIIA
CaMOWHIYKIIHH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne YCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSIHHBIE
MarHuThl, JJECKTPOMArHUThI, BJIECKTPOJBUTATEb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JluHuKM UHAYKIIMYA MarHUTHOTO TIOJISL.

B3aumopericTBre 1ByX NpOBOJHUKOB C TOKOM.

Cunia Amnepa.

[evictue cumnel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBreHnEe 3IEKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHKYILIEH CHJIbI UHAYKIHUHA OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHre MarHuTHOTO MOJIS1 KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Pasznesn S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHbLE KOJ1€0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, ammiutyaa U ¢asza KojeOaHUM.
IIpyXrHHBIN MasATHUK. MaTeMaTUYECKUM MAsTHHUK. YPaBHEHUE T'apMOHUYECKUX
kosebanwmii. [IpeBparenne sHepruu Mpyu TapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXaHUYECKUMH W
AIEKTPOMarHUTHIMU KojeOanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPrUU B UJEATBHOM KOJIEOATEIIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronmx KojieOaHUsAX. BhIHYKIEHHbIE MEXaHUYECKHE
kosieOanus. Pesonanc. BeiHy X A€HHBIE 2JIEKTPOMATrHUTHBIE KOJIEOAHUSI.

Ilepemennblii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE€ W JIEHCTBYIOIEE 3HAYEHUE CHJIBI TOKa H
HaIpsKEHHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaaya U MOTPEOIICHUE IIEKTPUUECKOM
AHEPrur. DKOJOTUYECKHE PUCKH MPU MPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanre mnapamMeTpoB KoJieOaTEIbHOM CHUCTEMBbI (MPYXUHHBIA WU
MaTeMaTUYECKUI MasTHHK).



HabOmrotenne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaOmronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSKEHUSI OT BPEMEHU) NS
AJIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHC mnpu TOCIEOOBATENIBHOM COEAUHEHUM PpE3UCTOpPA, KATYIIKHU
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPOIEPEAAUH.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomol

HccnenoBanre 3aBUCUMOCTH NEPUOJA MaJIbIX KOJIeOaHUM Ipy3a Ha HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B LENM W3 MOCIEIOBATEIIHHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUMHbLE 80IHbL

Mexanuyeckue BOJIHBIL, yCHOBHUS pacnpocTpaHeHus. Ilepuon. CxopocThb
pacrpocTpaHeHuss W JUiMHA BOJHBL. [lomepeyHble W MPOJOJIbHBIE BOJIHBIL.
WNuTtepdepenims u nupakius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3JIYyUYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOIspu3anus, Tudpakius,
untepdepenius. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >M€KTPOMArHUTHBIX BOJIH. [[puMeHeHUe 3JEeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLIMTBI pagUOCBA3U U TENEBUACHUS. Paguonokanus.

DIIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAKOIIEN CPEBI.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3ByKOBasi AMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paauoNpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE MOTIEPEUHBIX U MTPOIOIBHBIX BOJIH.

Konebmromeecs Teo Kak MCTOYHUK 3BYKA.

HabGmronenue orpakeHus: M MpeIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGmronenue uatephepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenue cBsI3W TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXxeHUE,
pesioMJIeHUE, MoJspu3anus, Audpakuus, uHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. lIpsMoiMHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIydu cBera. ToyeuHblii ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxeHusi cBeTa. [locTtpoeHue n3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbBI yroja IOJIHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro ceta. LIBerT.

ColOuparomie u pacceuBaroiue JuH3bl. ToHkas mauH3a. DOKyCcHOE
paccTosiHME W ONTHYECKas cuja TOHKOM ymH3bL. [locTpoeHune m300pakeHud B
coOuparolux U paccenBaromux jJuH3ax. Gopmysia TOHKOW JHH3bI. YBEITUYEHUE,
JlaBaeMoe€ JINH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HaOMOIEHUS MaKCUMYMOB M MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHOMN
KapTUHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxkuusa cBera. JudpakiuonHas pemérka. YcIoBUE HaONIOIEHUS
[NIABHBIX ~MAaKCUMYMOB TP MaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tossipusanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pACHPOCTPAHEHUE, OTPAKEHHE M NPEJIOMIIEHHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Mozellb CBETOBOAA.

UccnenoBanue CBONCTB U300paKEHU B JTMH3AX.

Mopenu MUKpOCKoIIa, TeJIecKomna.

Habmronenne natepdepeHIny CBeTa.

HabGmronenne nudpakiuu cBera.

HaOmronenue aucnepcuu cBera.

[TomyyeHne cnekTpa ¢ TOMOIIBIO MPU3MBL.

[Tomydyenue cexTpa ¢ mMOMOIIbIO AUGPAKIIUOHHON PEIIETKH.

HabGmronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol



N3mepenue nokaszaresns NpeIOMIIEHHS CTEKIIA.
HccnenoBanre CBONCTB U300paKCHHI B JTMH3AX.
HaOmronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI cIeNUAIBbHON TEOPUH OTHOCUTEIBLHOCTH
I'pannubl  NPUMEHUMOCTH  KJjlacCMueckor  MexaHukd.  [locrymarsl
CIICLIMAJIBHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, PUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHHU U COKpalIECHUE
JUTHBL.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SHEPrUed U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIbl. DHEPrus
IIOKOSI.

Paznen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsi3u s3HEpru GOTOHA C €ro YaCTOTOW. DHEeprus
U UMITYJIbC (POTOHA.

Otkpeitre u uccienoBanue Goroaddexra. Onwitel A. I'. CTonmeroBa. 3aK0HBI
dboroaddekra. YpapHenue DiHmTerHa 11 porodrddekra. «KpacHas rpaHuiia
dboTorddexra.

JlaBnenne cBera. OnpiThl I1. H. JIeGenera.

XUMHUECKOE JIEVCTBUE CBETA.

Texnuueckne ycTpoilcTBa M MPaKTUYECKOE MpPUMEHEHHEe: (OTOIIEMEHT,
dboTonaTumK, coIHEUHas baTapesi, CBETOIUO .

Llemoncmpayuu

®oTo3(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIHETO GhoTodddexTa.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHI.
ILmanerapnas moxaens aroma. Iloctynatrsl bopa. U3myuenue u mornouieHue
(OTOHOB MpU MEPEXO/€ aTOMa C OJHOIO YPOBHSI SHEPIMM Ha Jpyroi. Bumel
cnekTpoB. CIEKTp YpOBHEW SHEPIUU aTOMa BOJOPO/IA.

BousiHoBbIe cBolicTBa yactull. Bonubl ge bpoins. KopnyckysisipHO-BOJTHOBOM
Ty alli3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHuueckne yCTpOWCTBA WM MPAKTUYECKOE MNPUMEHEHUE: CIEKTPalbHbIN
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue IMHEHYaThIX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomol

HaOmronenue tmHeyaToro crekTpa.

Tema 3. Amommnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocTaBa
paavoakTUBHOTO u3nydyeHus. CBoiictBa anbda-, Oera-, TamMma-U3Iy4YEHUS.
Bnusinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA U HeWTpoHa. HykionHas mojaens siapa [elizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M3oTonsl.

Anbda-pacnag. DNEKTPOHHBIM W MO3UTPOHHBIM Oeta-pacnan. ['amma-
U3JIly4eHre. 3aKOH paJIuOaKTUBHOIO pacIaia.

DHeprus CBs3HM HYKJIOHOB B sifipe. Snepubie cuibl. [{edekT maccsl sapa.

SAnepubie peakiuu. JleneHue u CUHTE3 SAEP.

Snepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHYECKUE ACIIEKTHI AEPHON SJHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOMIOIEHUS U PETUCTPALIMN AIIEMEHTAPHBIX YACTHII.

dyHaamMeHTaIbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoil KapTUHBI MUpa.

TexHu4yeckne yCTpoHCTBa M NMPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanre TpEKOB 4acTHIL (TI0 TOTOBBIM GoTorpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPU3NKH

Oraribl pa3BUTHS acCTpOHOMUHM. [IpHuKIasHOE 1 MUPOBO33pEHYECKOE 3HAYCHUE
aCTPOHOMMUH.

Bun 3Bénnoro nHebGa. Co3Be3nusi, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBUKCHHE.

ConneuHas cucreMa.

Connue. ConHeuHas akTWBHOCTb. Mcrounuk sHepruum ConHua M 3BE3N.
3BE3/bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. JpmarpaMma «CHEKTpaJbHBIA KJIacC —
CBETUMOCTBY». 3BE3bl TIABHOM IMOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3J IJIaBHOW IOCIJIEIOBATEIBHOCTH. BHyTpeHHEe CTpOEHHE



3B€3/1. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKJICHUH U 3Bosironuu ConHua u
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii I[Iyte — nama [Nanaktuka. Ilonoxxenue u nBuxenue CoJiHIa B
INanmaktuke. Tunel ranakTuk. PaguoraiakTuku v kBa3apel. UEpHBIE IBIPHI B AIpax
rajgakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ina. Paz0eranue rajakTuk.
Teopus bosnbmoro B3peiBa. PenukToBoe U3nydeHue.

Macirabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUI JJIsI OTIpe/IeTICHUs MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro Moyapus U ipKue 3BE31bI.

Hao6mronenus B Teneckon JlyHbl, muraneT, Mieunoro [lytu.

Oo6o0maromiee NOBTOPEHUE

Ponp u3uku W acTpOHOMUM B DSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJILHON M ATUYECKON chepax MesTeTbHOCTH YelIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUN KapTHHE MHpPA, POJIb PU3UUECKON TEOPHUH
B (opMUpOBaHMM TpEACTaBICHUN O (U3NYECKOW KapTUHE MHpa, MECTO
(dbu3nYecKOl KapTUHBI MUpa B OOILEM PSIAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBICHUHN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHsA B 11 kiacce ocyuiecTBisieTcs €
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MATEMAaTHKH,
Ounonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YyUYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHWE, Hay4HbI (akT, TuUnoresa, (u3Mdeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOII0/ICHNE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIETh, U3BMEPECHUE.

Mamemamuxa: pemwIEeHHWE CHUCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIHUU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMM, MPU3HAKK MOAOOUSI TPEYTrOJIbLHUKOB,
OTIpEJICIICHHE TUTONIAIN TIIOCKUX (Puryp u o0béma Ted.

buonoeusa: snextpuueckue SBICHUS B JKUBOW MpUPOJE, KoyieOaTelabHbIE
JIBMOKEHUS B )KMBOM MPUPOJE, ONITUYECKUE ABJICHUSA B )KUBOU MPUPOJE, ACUCTBUE
paanauy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsl CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMUECKOW PEIETKHU, CIEKTPAIbHBIN
aHaIu3.



l'eoepaghua: wmarHWTHBIE TIONMIOCA 3€MJIM, 3JIeKW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM IMOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSICEHUIA.

Texuonocus: NWUHUAM DJJIEKTPOIEpENady, TEHEPATOp IMEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHASA T€Yb, pajiap, PaJuONPUEMHUK, TEIEBU3OD,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlmapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEIHET'O OBIIIET'O OBPA3OBAHMUSA

OcBoenne yuebOHOro mpenMera «®Pusnmka» Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHus (06a30BbI YPOBEHB) JOIKHO 00ECIIEUNTH JOCTHIKEHHUE CIICTYIOITIX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS yIeOHOTO mpeameTa « DU3uKay JOIDKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMON I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YyOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUILMOHHBIM [IEHHOCTSIM POCCHUMCKOTrO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA ACSATEILHOCTU B MPOLIECCE peaau3allid OCHOBHBIX HaIlpaBIICHUI
BOCIUTATENIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

MPUHATHE  TPATUIIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEILHOCTh B MHTEPECAX TI'PaKIAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHbHOM OpraHu3aliy;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA UHCTUTYTaMU B COOTBETCTBUM C
X QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(hOopMUPOBAHHOCTH pOCCHUICKOM rpaXXJaHCKOM UJEHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JAOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHSI,
OPUEHTHUPYSACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
JIESITEIbHOCTH YUE€HOIO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUUBOTO Oy AyIIEro;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIFOUAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
MpUCYIIETro (pU3nIecKoi HayKe;



5) TPyA0BOIr0 BOCIIMTAHUSA:

MHTEpPEC K pa3InYHbIM cepaM MpOoPECCHOHAIBHON AESITENIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oyyuieit mpodeccruu U peaau30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IACTH
(bU3HUKY HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rN4eCKOro BOCIIUTAHMSA:

Cc(OPMHPOBAHHOCTh 3KOJOTMYECKONW KYyJIbTYphl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJOTHUECKUX IpoOIeM;

MJJAHUPOBAHUE U OCYLIECTBIICHHUE ICMCTBUN B OKPYKAOLIEH CPENE HA OCHOBE
3HAHHU LEeJIed YCTOWUYUBOIO Pa3BUTHs YEJIOBEYECTBA;

paclIMpeHre OMNbITa JEATEIBHOCTH JKOJIOTWYECKOW HANpPaBIEHHOCTH HA
OCHOBE MMEIOIINXCS 3HAaHUH M0 (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4HOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
u3ydeHus:  (QU3UKKA ~ OCYHIECTBJISATH  NPOEKTHYIO U HCCIEA0BATENbCKYIO
JESITENbHOCTh MHIWBUYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS
ba3oBbie JJornyeckue aeiicTBUA:
CaMOCTOSITeILHO  (OpPMYJIMpPOBaTh W AKTyaJlM3UPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENCNISATh eI JICATEIIbHOCTH, 3aJaBaTh NapaMmMeTpbl W KPUTEPUH UX
JIOCTHIKCHMS,
BBISIBJIATH ~ 3aKOHOMEPHOCTH W MPOTHUBOPEYMSI B  PacCMATPUBAEMBIX
(UBUYECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEMICHUS TPOOJIEMBI ¢ YUETOM aHaIN3a MMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIIM, OLIEHUBATh PUCKH MOCIEACTBUMN AEATEIBHOCTH;
KOOPAUHUPOBAaTh M  BBINOJHATH pabOTy B YCIOBUAX  peEalbHOIO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciieqoBarebCKue JeMCTBHUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIIFOUYEBBIMU IOHATHUSMHU M METOAAMHU
(bu3HUecKoil HayKu;



BJIa/IETh HaBBIKAMH y4eOHO-HCCIIEI0BATENIbCKON M MPOEKTHON EATEIbHOCTH
B 00ylacT (pU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY TOUCKY
METO/IOB pelieHusl 3ajay (U3MUYECKOro COJEep)KaHUs, MPUMEHEHHUIO Pa3IudHbIX
METO/IOB [TO3HAHMS;

BJIAQJIETh BHUJAMU JIEATEIbHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETalluy, MpPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Pa3IUYHBIX Y4eOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (HU3HKU;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M AKTYaJM3UpPOBaTh 3ajaayy,
BBIIBUTaTh TUIOTE3y €€ pelleHMs, HaXOAUTb apryMEHThl JJIs JI0Ka3aTeabCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJE pELICHUA 3a7aud  pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, POTHO3MPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOU
NEeSATEeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTyalMsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWUsA 10 (U3MKE B TMPAKTUYECKYIO O00JacTh
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTbH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIE PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJ€Th HABBIKAMHU MOJy4eHUs] UHPOpMaluu (U3UUECKOTO COAEPKaHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBJISATh IOMUCK, aHAaJIM3,
CHUCTEMAaTH3alUI0 M HWHTEPIpEeTalni0 MHPOPMAlMU pPa3IMYHBIX BHIOB U (opm
MPE/ICTaBIICHNUS,

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALIUU;

UCIIOJI30BaTh  CPEACTBa  MH(MOPMAIIMOHHBIX W  KOMMYHUKALIMOHHBIX
TEXHOJIOTHI B pElIeHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3al[MOHHBIX
3ajady ¢ coOmofeHrueM TpeOOBaHUM JPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECypcocOepeKeHHs, TPABOBBIX W  OATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COACpkaHHUs B Pa3IMUHBIX (opmaTax C
y4€TOM Ha3HAYeHHsS] MH(DOpPMAIIUU U 1IeJIEBOM ayTUTOPUH, BHIOUPAsT ONTUMAIBHYIO
(dbopMy IIpencTaBlIeHUs U BU3yaJIU3al[iu.

KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YUeOHbI€ TeliCTBHUSI:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JACATEIBHOCTH;
pacmo3HaBaTh TMPEANOCHUIKA  KOH(MIMKTHBIX CHUTyallMd ¥ CMATYATh
KOH(DITUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOUYKY 3PEHUSA C HCIIOJIb30BaHUEM
A3bIKOBBIX CPEJICTB;

MIOHMMATh M HCHOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAJIbHOU
paboThI;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JAEUCTBUU C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIEHA KOJIJIEKTUBA;

IPUHAMATh  L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIWHUPOBATHh JACHUCTBUSA MO €€ JOCTHXKEHUIO: COCTAaBIATH IUIAH JICMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHMHA YYacTHHMKOB, OOCYXKIaTh pEe3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHKAa KOMaHIbl B
o0l pe3ysbTatT Mo pa3padOTaHHBIM KPUTEPUSIM;

[peajaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEW C NO3ULUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILLECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHUE B PA3TUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiiCTBHA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIaCTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1aUH;

CaMOCTOSITEJILHO COCTABJISITh IUIAH PEIIEHUS PAaCUETHBIX U KAaYECTBEHHBIX
3aj]a4, IJIaH BBIOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeaMeTa Ha OCHOBE JIMYHBIX PEIIIOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

cnoco0cTBOBaTh (DOPMHUPOBAHHIO W TMPOSBICHUIO SPYIUIMH B 00JIaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIH HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMM  KakK  OCO3HaHMS
COBEpIIAEMBIX JIEMCTBUA M MBICIHUTEIBHBIX MPOUECCOB, WX PE3YJIbTATOB H
OCHOBAHMUI;

UCTIONIb30BaTh MPUEMBI periekcrun Ui OLEHKH CUTYallud, BEIOOpa BEpHOTO
pEeLIeHHS;



yMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI JAPYTMX TIPH aHaJu3e pe3yJIbTaToB
JeSITENIbHOCTH;

MPUHUMATh Ce0sl, MTOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apryMEHTHI JAPYTUX TPH aHaIW3€ pe3yJIbTaToB
NeSITENIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OIIHOKH.

B mporecce qoCTMXKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPAMMBI
mo ¢Gu3uKe A YPOBHA CcpeaHero oOmero oOpa3oBaHUsS Y 0OYyYaroIIMXCs
COBEpPIIICHCTBYETCS AMOIIMOHATbHBIN HUHTEJICKT, TIPEAIOIar afo A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIHHOE
COCTOSIHWIC, BUCTh HAIpPaBIECHUS Pa3BUTHs COOCTBEHHOW 3MOITMOHATBLHOU CQEPHI,
ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJanTHUPOBATHCS K
HYMOIMOHATEHBIM H3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHUE K JOCTHIKCHHIO IEIH U
yCcrexy, ONTUMU3M, WHUIMATHUBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHMMATh AYMOIMOHAIIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWHW OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BHICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTb KOHMINKTHL.

INPEJMETHBIE PE3YJIbTATHBI

K koniy obyuenuss B 10 kjacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHUINA:

JIEMOHCTPHUPOBATh Ha MpUMEpax pojb U MecTO (DU3MKU B (OPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3HUECKUX MOJIETICH:
MaTepualibHas TOYKa, HHEpIMalbHAsl CUCTeMa OTCcuéTa, abCOMIOTHO TBEPIOE TEIIO,
WJICATbHBIN Ta3, MOJECIA CTPOCHUS Ta30B, KUIKOCTEW U TBEPABIX TEJI, TOUYECUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur PU3NUECKuX 3a/1a4;

pacrio3HaBaTh (pU3HYECKUE SBICHUS (IIPOIECCHI) M OOBICHATh X HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISAPHO-KMHETUYECKOM TEOPUU CTPOCHUSA BEIIECTBA M



JIEKTPOAVMHAMHUKHU:  PABHOMEPHOE U PAaBHOYCKOPEHHOE  IPSIMOJIMHEHHOE
JBIKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE [0 OKPYKHOCTH, HWHEpIus,
B3auMoJielicTBue Tel, nuddy3us, OpOyHOBCKOE TBUKEHHUE, CTPOCHUE KUJIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00BbEMA TEJl IPU HATPEBAHUHM (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, UCIIAPECHUE, KOHACHCALWs, IUIABJICHUE, KPUCTAIIM3ALUA, KUIIEHUE,
BJI&KHOCTh BO3/lyXa, OBBIIICHUE JABJICHHS ra3a IPU €ro HarpeBaHWU B 3aKPBITOM
COCylle, CBSI3b MEXKAYy IapaMeTpaMHM COCTOSHMS Ta3a B H30Ipolieccax,
ANEKTpU3anus TeJl, B3aUMOACHCTBHE 3apsA0B;

OINKCHIBAaTh MEXAHUYECKOE IBUKEHHE, WCIOJb3ys (PU3MUECKHE BEITUYHMHBI:
KOOpAWHATa, IyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CHUJa,
UMITYJIbC T€JIa, KUHETUYECKash DHEPIUs, NOTEHUUAIbHAS DHEPTUs, MEXaHUYECKAS
paboTa, MeXaHM4YecKass MOIIHOCTb; MPU ONHCAHWUU MPABHIBHO TPAKTOBATh
(Gu3NYECKUN CMBICT HCIHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXOJUTh (OPMYJIbl, CBS3BIBAIONINE NAHHYIO (U3UUYECKYIO BEIIMYUHY C APYTHUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBHIE SIBICHMS,
UCTIONB3Ysl (U3MYECKHE BEJIUYMHBL: JaBJIEHUWE Tas3a, TeMIepaTrypa, CpeaHsis
KMHETUYECKAsl SHEPrus XaOTUYECKOI0 JABHUKEHHS MOJIEKYJ, CPEAHEKBaAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHssl 3HEprusi, padbora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHS TEIJIOBOTO JIBUraTessl; MpHU OMHCAHUHU
NPaBWJIBHO TPAKTOBATh (U3WYECKUH CMBICI HCIOJNb3YyEeMbIX BEJIMYUH, UX
00O3HAaYeHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbl, CBSA3BIBAIOIIME JIAHHYIO
(bU3HYECKYIO0 BEIUUHUHY C IPYTUMH BEJIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUYECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUYECKUE
SBJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUMHBI: 3JIEKTPUUECKUN 3aps,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTD MOJISI, TOTEHIMAJ, PA3HOCTh MOTEHIINAIOB;
Ipy ONHMCAHWM TPABWIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€IUHULBI; YKa3blBaTb (POPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3MYECKYIO BETUUUHY C IPYTUMH BETUUMHAMU;

aHANIM3UPOBATh (PU3UYECKHE MPOIIECChl U SIBJICHUS, UCHOJB3Ys (pu3nyeckue
3aKOHBI Y IIPUHLIMIIBL: 3aKOH BceMUpHOro tsarorenus, I, II u 111 3akonsr HeroTOHa,
3aKOH COXPAaHEHHsT MEXAaHMYECKOM DHEPruMU, 3aKOH COXPAHEHUS MMITYJIbCa,
INPUHIUI CYNEPIO3UIUA CHJI, IPUHIMI PABHONPABHS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHSI BELIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHHUS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOr0 3apsiaa, 3akoH KylioHa, Ipu 3TOM pasnuyarh CIOBECHYIO
(bOpMYITUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3indarh yCJIOBUS WX O€30MAaCHOTO MCIOJb30BAHUS B
MMOBCEJIHEBHOM KU3HU;

BBITMIOJHATh JKCHEPUMEHTHI O HCCIENOBAHUIO (DU3MYECKHX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM TMPSAMBIX U KOCBEHHBIX W3MEpPEHUll, MpH 3TOM
dbopMmynupoBath MpobieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
(bopmMyIHpOBaThH BHIBOIHI;

OCYILECTBIISTh NMPSIMbIE U KOCBEHHbIE M3MEPEHUSI PU3NUECKUX BEIUYUH, MIPH
ATOM BBIOMpPATh ONTHUMAJBHBIN COCOO HM3MEPEHHUS M MCIOJIb30BATh W3BECTHBIC
METO/bI OLEHKH ITOTrPEIHOCTEN U3MEPEHNUN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3MYECKMMH  BETUYMHAMU  C
WCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
buKkcupoBaTh pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BUJIE TAOJIUII U TPpaUKOB, A€NaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEeI0BaHMUS;

coOJroaTh MpaBuiia 0E30MacHOr0 TpyAa MpU MPOBEACHUU HCCIEIOBaHUN B
paMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIIEOBATENbCKON M IMPOEKTHOMN
JESATENLHOCTH C MCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
0o00opy10BaHUS;

pemarb pacy€THbIE 3aJaud C SBHO 3aJaHHOW (PU3MYECKOH MOJENbIO,
UCHOJB3YS (PU3MUECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uu
BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIWYUHBI U (HOPMYJIBI,
HEOOXOUMBbIC ISl €€ pellleHus, MPOBOAUTHh PACUEThl U OLEHUBATH PEATBHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BETUINHBI;

penaTh Ka4eCTBEHHBIE 33/1a4U: BHICTPAUBATh JIOTUYECKH HETIPOTUBOPEUUBYIO
HEMOYKY PACCYXICHUI C ONMOpOoi Ha H3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuzuYecKue sIBJICHNUS,

UCTIIONB30BaTh  MPH  PEIIEHWH  y4eOHBIX  3a7ad  COBpPEMEHHBIC
WH()OPMAITMOHHBIE TEXHOJIOTHH JJIsl MIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
Y TIPEICTaBIICHUs Y4eOHOU M HAyYHO-TIOMYJISIPHOM MH(POpPMAIIUU, TTOIYYSCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATTU3UPOBATH MOIyIaeMyt0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBSCHEHHE IIPOIECCOB OKPYXKAIOUIETO MHpa, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3WKE B TIOBCETHEBHOW >KU3HU
JUIsl o0ecriedeHus: 0e30NacHOCTH MpU 00palieHuu ¢ IpUOOpaMHu M TEXHUYECKUMHU
yCTPOMCTBAMHU, ISl COXPaHEHUS 3/I0POBbS U COOIOJCHUS HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPY>KaIOIEH Cpejie;



paboTaTh B TpyNIle C BBIMOJHEHUEM PA3THYHBIX COIUAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYMIbI, PAMOHAIBHO pacHpelessTh OOS3aHHOCTH W
IUIAHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUAX, aJI€KBaTHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE pacCMaTpUBaeMOM TPOOIEMBI.

K xonmy oOyuenus B 11 kiacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUIN:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUPAa, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B NPAKTUYECKOU AECATEIIBHOCTU JIFOAECH, LEIOCTHOCTh U E€IUHCTBO
(bu3nYecKoil KapTUHBI MUDPA;

VYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YUYCHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIN 3IEKTPUUECKUH 3apsij, JIyd CBETa, TOUEYHbIA UCTOYHUK CBETA, SiACpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO SiApa NpH PelieHuH (HU3NIECKUX
3azay;

pacno3HaBaTh (pU3MYECKUE ABJICHUS (MPOIECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKHU: IJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEMCTBHS TOKA, B3aUMOJCICTBUE
MarHuTOB, DJIGKTPOMArHUTHAas WHAYKIUS, JCHCTBME MArHUTHOTO TIOJSI Ha
MPOBOJHUK C TOKOM W JBIKYIIMMCS 3apsill, AJIEKTPOMAarHUTHBIE KOJ€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPaXKEHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOJSpU3aludsg CBETa, JUCIEPCUSl CBETA,
dbotoanekTpudeckuit 3pdekt (pororddekr), cBeToBOE NaBlieHHE, BOZHUKHOBEHHE
JUHENYaTOro CIEeKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaANOaKTUBHOCTD;

ONKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3IUYHBIX  Cpel) W
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHONB3Yyd (PU3UUYECKUE BEIUYUHBI:
ANEKTPUUECKUI 3apsJl, CUJla TOKA, JIEKTPUUYECKOE HAIPSIKEHUE, SIEKTPUUYECKOE
COIPOTHUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYINAs CUiIa, paboTa TOKa,
WHIYKIUS MAarHUTHOTO TMoJjsi, cwia Awmrmepa, cuwia JlopeHia, MHAYKTHBHOCTb
KAaTyUIKW, HEPrusl 3JEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEpHOJ U 4YacToTa
KoJeOaHuii B KoyeOaTEeIbHOM KOHTYpe, 3apsii M Cuja TOKa B IpoIecce
TFApMOHMYECKUX DBJIEKTPOMAarHUTHBIX KojJeOaHuM, (POKYyCHOE pacCTOsHUE U
ONTUYECKAs] CUJa JIMH3BI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHI
CMBIC]T HCIOJIb3YEMBIX BEIWYMH, HX OO0O3HA4YeHHs M €JAMHMIIbI, YKa3bIBaTh
(GopMyJbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIUYUHY C JAPYTHMH
BEITUYMHAMU;

ONMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SBJICHHUS U TMPOILIECCHI, MCIOIb3YS
(bu3MYecKrue BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETa, PHEPTUS ¥ UMITYJIbC (DOTOHA, IEPHO/T MOTypacnaga, YHEPTUs CBS3H
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBHO TPAKTOBaTh (DUIUYECKUN CMBICH
WCIIOJIB3YEMBIX BEJIWYUH, MX OO0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONINE JaHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYUHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIHHBL;

aHANM3UPOBATh (PU3UYECKHE MPOIIECChl U SIBICHUS, UCIOJNB3Ys (Pu3nyeckue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIIEI0BATEILHOTO U TapalIeIbHOTO
COCMHEHUSI MPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
MHIYKINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE ODiHIITeHHa mns porodddekra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS MMIYJIbCa, 3aKOH COXpPaHCHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUsI MAacCOBOI0 4ucia, MocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO PAcIajia, Py 3TOM pa3iudaTh CIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUS (TpaHHIlbl, O00JACTH)
MIPUMEHUMOCTH;

OMpENEeNATh HAMIPABICHHE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJISI TPOBOIHUKA
C TOKOM, cuiibl Amnepa u cuibl Jlopenia;

CTPOUTh U OIKMCHIBATh H300paKEHHE, CO3/1aBaEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOIHATh JKCIEPUMEHTHI 0 HCCIEIOBAHUIO (DU3UYECKUX SIBIICHUU U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU HTOM
dbopmynupoBath MnpobieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopmMyIHpOBaThH BHIBOIHI;

OCYIIECTBIISAThH MPAMbBIE M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIMUYWH, TPU
ATOM BBIOMpPATh ONTHUMAJBHBIN COCOO HM3MEPEHHUS M MCIOJIb30BATh W3BECTHBIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHN;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEIMYUH C HCIOJIb30BaHUEM
OPSAMBIX HM3MEPEHWI: MPU OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (U3MUYECKUX BEIMYUH B BUJIE TAOIHI] U
rpaduKoB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOJroaTh MpaBmia 0€30MacHOr0 TpyAa MpU MPOBEACHUU HCCIEIOBaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEOBATEIbCKOM H TMPOEKTHOMN
JESATENLHOCTH C MCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO
0o00opy10BaHUS;

pemarb pacy€THhIE 3aJaud C SBHO 33JaHHOW (PU3MYECKOH MOJENbIO,
UCTIOJIB3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a]a4H
BBIOMpATh (PU3MYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIWYUHBI U (HOPMYIIBI,



HEOOXOuMbIe ISl €€ pellleHusi, MPOBOAUTh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJIyYE€HHOTr'0 3HaueHusl (PU3NYECKOI BETNUNHBI;

pemaTh KaYECTBEHHBIE 3a/1a4: BBICTPAUBATH JIOTUYECKH HEMTPOTUBOPEUYUBYIO
LETIOYKY PACCYKICHHM C ONOpPOM HA H3YYEHHBIE 3AaKOHBI, 3AKOHOMEPHOCTH H
(bU3UYECKHE SIBICHNUS,

UCIOJB30BaTh  MpPU  pPELIEHUH  ydyeOHBIX  3aJad  COBpPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTUH JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU
Y IPEICTaBIICHUs YYEOHON M HAyYHO-NOMYJISIPHOW MHPOpMaLKU, NOJIYyYECHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJIy4aeMyto HH(POPMAIIHUIO;

OOBSCHATH NPUHLMIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MACHOIO MCIOJIb30BAHUS B MTOBCEIHEBHOMN
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieyeHus: 0€30MacHOCTU IpU 0OpalleHuy ¢ TpUudopaMu U TEXHUUYECKUMHU
yCTPOMCTBAMHU, JUIsl COXPAaHEHUS 3/I0pPOBbs U COOJIOJCHUS HOPM DKOJIOTHUYECKOTO
MOBEJICHUA B OKPYKAIOUIEH Cpee;

paboTaTh B TIpyNI€ C BBINOJHEHUEM PA3IHYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBAaTh pabOTy TpPyNNbl, pPalUOHAIBHO PpACHpPElessITh OO0S3aHHOCTU U
IUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalHUsAX, aJ€KBATHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIIEHUE pacCMaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB H TeM uu¢poBbIe
Ne i/t P Konrtpoubnsie | IIpakTnyeckn (ucpp :
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThI
pecypcsbl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O IIO3HAHUA
1.1 ®u3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [JOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6nmnoreka [JOK
2.2 Husamuia / https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
23 3aKOHBI COXpAaHEHUS] B MEXaHUKE 6 1 1 hitps-//m.cdsoo.rw/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnnoreka [JOK
' TEOPUHA https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBbI TEPMOAHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHMS BELLIECTBA. 5 bubnuoreka [IOK

®da3oBBIE Mepexoabl

https://m.edsoo.ru/7141bf72




Hroro no pazgeny

24

Paszpen 4. JIEKTPOANHAMUKA

bubmnoreka [IOK
4.1 6) 1
flekTpocTaTIia 0 https://m.edsoo.ru/7f41bf72
49 [TocTosHHBIN 3JIEKTpUYECKUl TOK. TOKH B 12 bubnuorexa [JOK
' pas3InyHbBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HauMeHoBaHMe pa3/iesioB U TeM uudposbie
Ne i/m P Konrpoabnsie | IlpakTnyeckne (g )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOJANHAMUKA
L1 MaruauTtHoe nose. DIeKTpPOMarHuTHas 1 1 3 bubmunoreka [IOK
’ WHIYKLIUA https://m.edsoo.ru/7f41¢97¢
Wroro no pazaeny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4eCcKue 1 AIEKTPOMArHUTHBIE 9 1 bubnmnoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHU4eCKHe U JJIEKTPOMArHuTHbBIE 5 1 bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnuoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crielIUaIbHOM TEOPUH 4 1 bubnuotexa [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOM ONTHUKHU 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97¢




but6mmoreka [JOK

4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [JOK
4.3 ATOMHOE 71p0 > https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

but6mmoreka [JOK

5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 hitps-//m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pasznen 6. OBOBLIAIOIIEE IIOBTOPEHHUE

6.1 O6o61maroiiee NTOBTOPEHHE 4 ngg;;fg;gg% 41c97c
Wroro no pazaeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Jara
Ne uudgposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI s
pecypchl
®usnuka — HayKa o IpUpoOJE.
1 Hayunsie MCTC})] bl HOII:HBI,)HI/ISI 1 bubmmorexa LIOK
Y 8 https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIero MUpa
Ponb 1 mecTo dusuku B

) (bopMHpPOBaHUN COBPEMEHHON 1 bu6numoreka [IOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
[IPAKTUYECKON JEATEIBbHOCTH JIIOIEH
Mexanudeckoe IBUKECHHE.

3 OTHOCUTENIBHOCTh MEXaHUUECKOTO 1 bubmuoteka [JOK
nerokeHus. Ilepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE nipsiMONIMHEHOE 1 bubmuorexa [JOK
JBMKECHUC https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE NpSIMOJIMHEWHOE | bubnuorexa [JOK
JBMKCHHUC https://m.edsoo.ru/ff0c372e¢

6 CBoOoHOE TIaZicHHe. Y CKOpEeHUE | bubnmoreka [JOK
CBOOOJTHOTO TIAJICHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuHeliHOE nBUKEHUE.

7 JIBr>KeHME MaTepHAIbHON TOYKH I10 1 bubmmorexa LIOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunaiun otHocuTensHOCTH [ anumes. 1 bubnmnoreka [JOK




WNuepuuanbHbie CUCTEMBI OTCUETA.
[Tepssiit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3bel

Macca tena. Cuina. [lpunnun

bu6mmoreka [IOK

9 CyTepIo3uInu cui. Bropoii 3akox
yrep H p . https://m.edsoo.ru/ff0c3be8
HeroTona st MaTeprabHOM TOUKH

10 Tperuii 3akon HeroToHa 114 bu6mumoreka [IOK
MaTEPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMUPHOTO TsAroTeHus. Cua

11 TspKkecT. [lepBas kocMuueckas bubmmorexa [TOK

- 1ep https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubmuoteka [HIOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpeaust. KoodbdbunueHt tpenus.

13 Cuia CEH OTHBnequ; pu I[BI/I)P;(eHI/II/I bubmorexa LOK

P P https://m.edsoo.ru/ff0c3{76
TeJa B KUAKOCTH WK ra3e
[TocTynarenbHOE U BpamaTeibHOE

14 JBIKEHHE a0COJIIOTHO TBEPJIOTO TEa. bu6mmoreka [IOK
MowmenT cuibl. [lieuo cumbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
NMnynbec MmaTepuabHON TOYKH,

15 CHUCTEMBI MaTePUATIbHBIX TOYECK. bubnmoreka [JOK
Nmmynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
HUMITyJIbCa. PeakTUBHOE JIBI)KCHHE
PaGota u MOIITHOCTH CHITBL.

16 Kunernueckast sHeprust MarepuanibHON bubnmnoreka [JOK
Touku. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUU

17 [TorenumansHas 3HEprus. bubnmoreka [JOK




[ToTenuuanbHas SHEPTUs yOpyro
ne(OpMUPOBAHHOI MPYKUHBI.
[ToTenuuanbHas 3Heprus Tena BOIU3U
MOBEPXHOCTU 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToTenuuanbHble U HEMOTEHIMAJIbHbIE
cuiibl. CBsi3b paboTHI
HEMOTEeHUHUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTUU

bub6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabora
«MccnenoBanue cBsizu pabOTHI CHIIBI €
H3MEHEHHEM MeXaHmIeCKOH OHEPIrun
TeJa Ha MPUMEPE PACTSHKCHUS
PE3UHOBOIO KIyTa»

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJI0KEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Anddysus

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKEHUS U
B3aHMMOJCHCTBHS YaCcTHII BEIISCTBA.
Mogenu cTpoeHus ra3oB, )KUIAKOCTEN
U TBEPABIX TEI

23

Macca MOJICKYJIL. KomnuectBo
BemecTBa. IloctosHHAsS ABora,upo

24

TenmoBoe paBHOBecue. TeMmneparypa




u e€ usmepenue. [llkana Temmneparyp
Henscus

WUneansusnii raz B MKT. OcHOBHOE

bubnuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTtypa Kak Mepa
2% CpeHel KHHETUYECKOM SHEPTUu bubnmnoreka [JOK
JBAYKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menneneesa-Kianeitpona
27 3akoH JlanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTopHas pabora
73 «HMccnenoBanue 3aBUCUMOCTH MEXIY
rnapamMeTpamMu COCTOSIHUS
Pa3pexKEHHOTO Ta3an
29 N3onporiecchl B uaeaabHOM ra3e u ux bu6mmorexa [IOK
rpadgu4ecKoe MpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpennss sneprus
TEPMOJANHAMUYECKON CUCTEMBI U
30 criocoObI €€ m3meHnenus. KomnuecTBo bubnuorexa [JOK
TEIIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTUsl OJHOATOMHOI'O UJI€aJIbHOTO
rasa
31 Bunael rerionepenauu bubmorexa LOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTh BELIECTBA.
32 KomnuectBo T€minoTs npu bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauabaTHbli mpoiecc
1 [lepBrIii 3aKOH TEPMOAMHAMUKH U €TI0 bubmmoreka [IOK

IMPUMCECHCHUEC K U30IIpoLcccamM

https://m.edsoo.ru/ff0c5efc




HeobpatumocTs mporieccoB B

34 npupoje. Bropoii 3akoH brbmmorexa [HOK
pHpose. p https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpuntun aeiicteus u KI1J[ TermoBoit bu6nuoreka [JOK
MAaIlINHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT
37 DKOJIOTrHYecKHe MpooIeMbl
TEIJIOHEPTEeTUKU
18 O6o6matomuit ypok « MomnekynsipHas bubmuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monekymnspraas ¢pusznka. OCHOBBI bubmorexa HOK
P ) https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bu6mmoreka [IOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAS U OTHOCHTETbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Aya. - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucramumueckue u
47 amopdHbIe Tena. AHU30TPONH bubnuoreka [IOK
CBOMCTB KpucTayuioB. Kujakue https://m.edsoo.ru/ff0c6510
kpuctauibl. COBpeMeHHbIE MaTepHaIIbI
[1naBneHue U KpUCTATUTU3AIIHSL.
43 VY ienpHas TernsoTa miaBJIeHUs bubmmorexa [TOK
A ) https://m.edso0.ru/ff0c6708
Cyb6numarus
bu6nmoreka [JOK
44 v 0
PABHCHHE TEMIOBOTO bajanca https://m.edsoo.ru/ff0c6820
45 OnexTpusanus Tei. JIEKTPUIECKUN bu6nuoreka [IOK




3apsz. [IBa Buga aJeKTpUUECKUX
3aps0B

https://m.edsoo.ru/ff0c6bce

[IpoBOIHMKY, TUDIIEKTPUKU U

46 MOJYIIPOBOAHUKN. 3aKOH COXPaHEHUS bubmorexa LHOK
yrip ) p https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsia
B3aumopeiicTBue 3aps10B. 3aKOH
47 Kynona. TouedHBIN 3JIEKTPUICCKUI buGnnorexa [IOK
y ' p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsk€HHOCTD 2JIEKTPUYECKOTO
43 nons. [IpuHumMn cynepno3unuu bubnmnoreka [JOK
JJIIEKTPUYECKUX MOJeH. JInHuK https://m.edsoo.ru/ff0c6df2
HaNpsLKEHHOCTH
Pabota cui aeKTpoCcTaTuYecKoro
49 noist. [lorennuan. PasHocTh bubnmorexa [IOK
) tal. https://m.edsoo.ru/ff0c6f00
MOTEHIINAI0B
[IpoBOHUKY W TUAJEKTPUKHU B
50 SIEKTPOCTATUUYECKOM II0JIE bubnnorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi HpOHUIIAEMOCTb
but6mmoreka [JOK
51 OnexTpoéMKocTh. KoHneHcaro
P A p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH TIIIOCKOTO
52 KOHIIEHcAaTOpa. DHEPIUs 3apsKEHHOTO bubnnorexa LIOK
A pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTopHas pabora "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHIUI NENCTBUSA U IPUMEHEHNE

KOHJIEHCATOPOB, KOMMMPOBAJILHOTO
annapara, CTpy#HOT0 IpUHTEpA.




DJIeKTpOCTaTUYECKas 3alluTa.
3a3eMIIeHHe AIIEKTPONpruOOpOB

55

DNeKTpUUYECKUi TOK, YCIIOBUS €r0
cyuiectBoBaHus. [1I0CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenne. 3akon Oma 11st
ydJacTKa Ierd

56

[locnenoBarenbHOE, TapalIEIbHOE,
CMEIIIaHHOE COEIMHEHNE
MpOBOIHUKOB. JIabopaTtopHas padoTa
«/3y4eHne CMEMaHHOTO COCTMHEHUS
PE3UCTOPOBY

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 171 TOJTHOM (3aMKHYTO)
anexkTpudeckoi nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenne DJ1C ucToyHnka ToKa u
€ro BHYTPEHHETO COIIPOTUBIICHUS»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

BHCKTpOHHaH IMPpOBOAUMOCTD TBépI[LIX
METaJIJI0B. 3aBUCUMOCTh
COIMPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPHI. CBerHpOBOI[I/IMOCTB

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MTyYKOB

61

[TonynpoBoAHUKH, UX COOCTBEHHAs U
MpUMecHas MPOBOAUMOCTh. CBOMCTBA
p—n-niepexoaa. [lonynpoBoHUKOBEIE

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae




IPUOOPHI

DneKTpUUYECKU TOK B pacTBOpax U

pacrmiaBax 3JeKTPOJIUTOB. bu6mmorexa [IOK
62 1
DNeKTPONIUTUYECKAs TUCCOLIAALINS. https://m.edsoo.ru/ff0c82ba
DneKTponu3
DNEeKTPUYECKUM TOK B rasax.
CaMOCTOSTEIbHBIN 1 bu6nuoreka [JOK
63 . 1
HECAMOCTOSITENbHBIN pa3psia. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl u
YCTPOMCTBA U UX IPAKTUYECKOE bu6nmoreka [IOK
64 1
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHoOCTH
Oo6o0maromuii ypox
65 <<3J1€II<J; 0 HIiHahZIEKa» / Beepoccuiickas 1 brbmmorexa [IOK
PoA p https://m.edsoo.ru/ff0c88be
MpoBepoyHasi paboTa
KonTponbhas pabota no teme
66 «nexkrpocrartuka. [locTtosHHbIN 1 bubnuotexa [JOK
3JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»
PezepBHblii ypok. KonTposibHas
67 abota no Teme "DnekTpoauHamMuka" / 1 brbmmorexa [OK
p . PO https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepouHas paboTa
68 PesepBubIil ypok. O600maronmii ypok | bubnuorexa [JOK
o teMam 10 kmacca https://m.edsoo.ru/ff0c8f6¢c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoabnere | - Ipakrudeckn ﬂsyqeﬂnﬂ :)Iﬁ[?al;oBaTeanLIe
padoThI e padoThI pecypesI
[TocTostHHBIE MATHUTHI U X

| B3auMo/ieicTBUE. MarHuTHOE MoJIE. 1 bubmuoreka [{OK
BexTop MarHuTHON MHAYKLUMUH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKIIMH
MarnuTHO€ 1noJje IpOBOJHUKA C

) TokoM. OnbIT DpcTena. 1 bubnuoreka [IOK
B3anmoneicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHnas padota «3yuenue | 1 bubnumorexa [IOK
MarHUTHOTO IIOJIS KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHMEe MarHuTHOTO TOJISI Ha
MPOBOJHUK ¢ ToOkOM. Cuita Amrepa.

4 Jlaboparopnas paboTa | 1 bubnuotexa [JOK
«HccnenoBanne aencTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHuTa Ha pamKy C
TOKOM»

JleiicTBHMEe MarHuTHOTO TOJISI Ha

5 JBUXKYILYIOCS 3apsKEHHYIO YaCTHUILY. 1 bubnuorexa [JOK
Cuna Jlopenna. Pabota cuisl https://m.edsoo.ru/ff0c9df4
Jlopenna

6 OnexTpoMarHuTHas UHAYKIMs. [ToTok 1

BEKTOpa MarHuTHOM uHayKmu. 3J1C




WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Papanes

JlaGopaTtopHnast pabota
«HccnenoBanue sIBIECHUS
AJEKTPOMATHUTHON WHIY KL

Bbu6moreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTD. SIBIICHUE
camouHaykiuu. 3J1C caMOMHIYKIUU.
DHeprusi MarHUuTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCTponuCTBa U UX
IIPUMEHEHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBI, DJIEKTPOABUTATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs I1eYb

10

Ob6o6maromuit ypok «MarautHoe
nose. DIEeKTPOMarHUTHAS WHITYKIIHSD

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

11

Kontponbhas pabota no teme
«MarnuTHOe Toe.
DJeKTpOMarHuTHasE UHAYKIIHS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKUE
KoJjeOanus. ['apmMoHHUecKue
KosieOaHus. YpaBHEHUE
TApMOHHYCCKHUX KOJICOaHHM.
[TpeBpareHue sHEprun

bubmnoreka LJOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas pabota

«H ccrnenoBanme 3aBUCUMOCTH
neproJia MajbIX KoeOaHui Tpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcChI TPy3a»




14

Koneb6arenbupiii KOHTYp. CBOOOTHBIC
AIIEKTPOMArHUTHBIE KOJICOaHHS B
UjIeaTbHOM KOJIe0aTeTbHOM KOHTYPE.
AHAJIOTHS MEXKIY MEXaHHUECKUMHU U
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMU

bubmnoreka LJOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHEPIrun B HACAJIbHOM
KOJIe0aTeIbHOM KOHTYPE

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

16

IIpeacrasienue o0 3aTyxaromux
Kosie0aHusx. BolHyK1eHHBIE
MeXaHH4JecKkHe Kojiebanus. Pe3oHaHc.
BBIHY)I(JIGHHBIG 3H€KTpOMaFHI/ITHBI€
KoJIeOaHHMS

bu6morexa [JOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennsbiil Tok. CHHYCOUJaIbHBIN
MePEMEHHBIN TOK. MOITHOCTh
MIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JICWCTBYIOILIEE 3HAYEHHUE CUIIBI TOKA U
HaIPSKEHUS

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBozactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
[IPUMEHEHHUE JIEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUH DJIEKTpoliepesad

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE PUCKU TPU
IIPOU3BOJCTBE JIEKTPOIHEPTUU.
Kynbrypa ucnonbs3oBaHus
JIEKTPO3HEPIUH B TOBCETHEBHOMN




KU3HU

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpocrpanenus. [lepuoa. Ckopocth

bu6mmoreka [JOK

21
pacupoOCTpaHEHUs U JJINHA BOJHBI. https://m.edsoo.ru/ff0ccas4
[Tonepeunsie U MPOJOIBLHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYKa. [ pOMKOCTh bubnmnorexa [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHbIE BOJIHBI, UX
23 cBoMcTBa U ckopocTs. [Ikana bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paAHOCBS3U U
24 TeneBusieHus. PazButue cpeacTs
cBsi3u. Paguonokanus
’5 Kontponbhas pabota «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc61f8
[IpamoninHEHOE pacpOCTpaHEHNE
26 CBETa B OJTHOPOIHOMU cpejie. Bbu6moreka [JOK
To4deuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoeHue bubmmorexa LIOK
P L P https://m.edsoo.ru/ff0cd4e0
N300paXeHH B MJIOCKOM 3epKajie
IIpenomnenue ceera. Ilonnoe
73 BHYTpeHHee oTpakeHue. [Ipenenbublil bubnuoreka [IOK
YT'OJI TIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKeHUs
29 JlaGopatopHnas pabora «M3mepenue bubnuorexa [IOK

MMOKa3aTeiid MPECJIIOMJICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a




Jlunzel. [locTpoenune n3o06pakeHuii B

30 nuH3e. PopMysa TOHKOM JINH3BI bubnmorexa [IOK
- TOPMY ' https://m.edsoo.ru/ff0cdd1e
VYBenuueHue JTuH3bI
JlaGopaTtopHnast pabota
31 «HccnenoBanue CBOMCTB
M300paXKeHH B TMH3AX»
Hucniepcust cBera. Clo>XHBIA COCTaB
1 oenoro ceera. L{Bet. JlTaboparopHas
pabota «Habmoaenne nucnepcun
CBETa»
1 Wntepdepentus ceta. Audpaxims bubnuoreka [IOK
cera. [ludpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
14 ITonepedHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanus csera https://m.edsoo.ru/ff0cf02e
15 OnTuyeckuie NpudOpPHI U YCTPOICTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['paHUIBI TPUMEHUMOCTH
16 KJaccuueckor Mexanuku. [locTynarer bubnmorexa [JOK
CIIelIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH.
37 3aMeqIeHre BpEMEHN 1 COKPAIIlCHIE buGnnorexa [IOK
P p https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN
38 yacTulbl. CBSA3b MAcChI C JHEPTUENA U bubmnorexa [IOK
’ p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TIOKOS
39 KonTponbnas pabota «OnTuka. bubnmnoreka [[OK

OCHOBBI CIIEIIMAJIBHON TeopUn

https://m.edsoo.ru/ff0cf610




OTHOCUTCIIBHOCTH))

®dotounbl. opmyna [1nanka. Dueprus

bu6nmoreka [JOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIEA0BAHNE Eu6 1IOK
noIMoTEKA
41 .0 A.T.
porospdexra. Onbrrer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl potordekra. YpaBHeHHE
42 9171HLUTeI(7II)Ha nq:{(b(bOToa(p(geKTa bubmmorexa LOK
a ) https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gorosdppexra
Jasnenue cpera. OnbiTel I1. H.
43 JleGeneBa. XuMnuueckoe ACHCTBUE bubmorexa I[IOK
JleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
44 MPAKTUYECKOE MPUMEHEHHE:
dboTorneMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBETOIHO/]
45 Pemenne 3amay 1mo teme «DI€MEHTHI Bbu6moreka [JOK
KBAHTOBOM OITHKI https://m.edso0.ru/ff0d0302
Monens atoma Tomcona. OnbITH
46 Peszepdopaa no paccesHuro a-yactu bubmmorexa [JOK
POOPA p t https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aToma
Bbu6mmorexa [JOK
47 IToctynater bopa
TYAATB HOP https://m.edsoo.ru/ff0d0afa
Nznyyenue u norionieHue poToHOB
48 I I/I};IG eXx0JIe aToMa C 0 H(?;o OBHS bubmorexa HOK
p pexor . a yp https://m.edsoo.ru/ff0dOafa
SHEPTruu Ha Apyroil. Buasl ciekTpoB
49 BonnoBbie cBoMCTBa yacTull. BOJIHBI bubmuoreka [JOK

ne bpoiurs. KopnyckynspHo-

https://m.edsoo.ru/ff0d0cal




BOJIHOBOU Jyanu3M. CIIOHTaHHOE U
BBIHYKJCHHOE U3Ty4YeHHE

50

OTKpbITHE PaTMOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuto cocraBa
PaIMOAKTUBHOTO U3ITYYCHUS

Bbu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, ramma-
u3nydeHus. Bnusaue
PaIMOAKTUBHOCTHU Ha KUBBIC
OpraHU3MBbI

52

OTKppITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMmma-usirydenue

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

53

DHeprus CBsA3M HYKJIOHOB B sJIpe.
SnepHble peakuuu. A nepHbIi
peakTop. [Ipobraembl, TEepCEeKTUBHI,
JKOJIOTMYECKHE aCIEKThI SIIEPHOU
SHEPreTUKHU

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

54

DneMeHTapHble yacTulbl. OTKpbITHE
MO3UTpoHa. MeTo/Ibl HAONIOICHUS U
PErucTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrubiii cton «OyHaameHTanbHbIe
B3auMoAercTBHUA. ENMHCTBO
(bu3nUecKoil KapTUHBI MUPa»

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

55

OTtansl pa3BUTHs ACTPOHOMUH.
[TpuknaaHoOe 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMUH. By
3B&3qHOrO HeOa. Co3Be3aus, sIpKUe
3BE3/bl, INIAHETHI, MX BUIUMOE




JBWXKCHUC. ComnHeunas cucTemMa

56

Counnne. ConHe4YHast aKTUBHOCTb.
HcTtounuk sHeprun ConHUa U 3BE3]

57

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/IbI TTTABHOU
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee
ctpoeHnue 3B€311. CoBpeMEHHbIE
MIPEACTABJICHUS O IPOUCXOKICHUH U
sBosronuu CoJHIIA U 3BE3]T

58

Muneunsiii Ilyte — Hama I'anakTuka.
ITonoxxenne n neukenue ConHua B
lNanaktuke. ['anmaktuku. YE€pHbie
JBIPBI B IPAX TAJIAKTUK

59

Bcenennas. Pa3beranue rajgakTuk.
Teopus bosbioro B3peiBa.
PenukroBoe n3nyueHue.
MerTarajgakTHuka

60

Hepemennsie mpo6iieMbl aCTPOHOMHH

61

KoHnTtponbhas pabota «51eMEeHTHI
aCTPOHOMUU U aCTPOPUIUKI»

62

O6o0matomuii ypok. Pons ¢pusuku u
aCTPOHOMUU B 3KOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COIMAJIbHON B
ATUYECKOH cdepax nesTeTbHOCTH
YyeJIoBeKa

63

O6o06matomuii ypok. Pons u mecto
(U3HUKN U ACTPOHOMMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA




O6o06maromuii ypok. Posb
¢bu3udecKoit Teopru B GOPMHUPOBAHUH
MIPEACTABICHHUH O (PU3UIECKOI
KapTHUHE MUpa

64

O6o06matomuii ypok. Mecto
65 ¢buznyecKoil KapTUHBI MUpa B 0011IeEM
PSAY COBPEMEHHBIX €CTECTBEHHO-

HAYYHBIX IPEICTaBICHUN O IPUPOJE

66 PesepBHblil ypok. MarautHoe nose.

DNeKTpOMarHuTHast UHIYKITUS

PesepBublitf ypok. OnTuka. OCHOBBI
67 CHEeUaJIbHON TEOpUH
OTHOCUTEJIBHOCTH

PesepsHblil ypok. KBantoBas ¢usuka.
68 DJE€MEHTHI ACTPOHOMUU U
acTpo(pu3UKU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68







YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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