MHUHUCTEPCTBO ITPOCBELEHAS] POCCUMCKOM ®ETEPALIANA
MunncreperBo o6pazoBanus CTaBpoOnoJbCKOro Kpasi

AnvunucTpanus BiarogapaeHckoro MyHHIMIIAJbHOIO OKpyra

MOY "COHI Ne 2"

PACCMOTPEHO COI''TACOBAHO / YTBEP)KI{EHO

Ha 3ace/JaHuU Ha 3acena 111 (0) ,Zhrxpex"r(m
[eJarOruyeckoro coBeTa ' AMOV”'(;OHI No 2"
MOY "COILI Ne2" “"/" Baronckas H B o\ W

nporokoi Nel npotokosn Nel \Z82N i 4 Ko;mm.(ena H.U.
oT «30» aBrycra 2024 T. 'oT «29» aBrycra 20Z4r. npm(ag o

OT )02 ceHTﬂGpa 2024 1.

PABOYASI TIPOT'PAMMA
(ID 4252010)

y4ebHoro npeamera «®u3znka. bazoBblii ypoBeHb»

Juist obyuaromuxcs 10-11 kimaccos

c.Anexcanapus, 2024-2025 yu.roa



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHErO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxke c¢ yudéroM enepalibHONM pabodeil MmporpaMMbl BOCHHUTAHHS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (HOpMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM M METAlPEAMETHBIM PpPE3yJIbTaTaM
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3aLUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMHM IpeameramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PUM3HKU HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTO mpenmera « Du3nKay 1mo rojaM oOydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir w actpoHomued. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe HHEPreTMKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
W3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa OOydarolmuxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAy4YHbIA METOJI MO3HAHMSI PY BBIIOJIHEHUH UMU YY€OHBIX UCCIIEIOBAaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
ITOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCeX pa3lesioB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs



dbopMHpoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzanus mTpeanoyiaraeT HCHOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
bu3MKK ¢ pa3BUTHEM OOmeCTBa, a TakkKe C MHPOBO33PEHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpodIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ¢dusuku mpeamosaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJOTHYECKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
cCoJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX ICHHS
po6JieM paloOHAIBHOTO MPUPOIOTIONIH30BAHMS U HKOJIOTHYECKON 0€30IacHOCTH.

CrepXKHEBBIMHU JJIEMEHTaMH Kypca (M3UKH Ha YpPOBHE CPEAHETO OOIIero
oOpa3zoBaHusl SBISIOTCS (hU3MUecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
INPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O TPHUPOAE, TpaHMIIAX
MPUMEHUMOCTH TEOPUH, /I ONUCAaHWUS €CTeCTBCHHO-HAYYHBIX SIBICHUUA U
MIPOIIECCOB).

CUCTeMHO-eSTENHbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pean3yeTcs MPexke
BCEro 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXcsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JOKCIIEPUMEHTOB M J1a0OpaTOpPHBIX pPadoT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYeCKux padoT. BrijeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
OocHalleHUs KaOunera ¢usuku. Ilpm »s3TOoM oOecreunBaercs OBJAJACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIIECIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIJIOKCHHBIX THITOTE3.

bonbioe BHUMaHWE yHaENsSETCS PEHICHUIO PacYETHBIX W KAdYeCTBCHHBIX
3amad. [Ipy 3TOM 119 pacUETHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a7add C SIBHO
3aJlaHHOMN (DU3UIECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTErpUpys 3HAHUS W3
pa3HBIX pa3nesioB. J[s KauyeCTBEHHBIX 3aJa4 MPUOPUTETOM SIBIISIFOTCS 3a/IaHUs Ha
OOBSICHEHHE TPOTECKAHWS (PU3MUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOACNU IS CUTyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO K MaTepHalbHO-
TEXHUYECKOMY OOECHedYeHHI0 ydyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3HUKK Ha YpPOBHE CPEHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
MpEeIMETHOrO0 KaOuHeTa (M3WKU WIA B YCIOBHUSX WHTETPHPOBAHHOTO KaOWHETa



MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QuU3MKM AOIKHO OBITH
HE00X0AMMOe J1abopaTopHOE OOOpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nmporpamMme 1o (pU3NKe YUCHUUYECKHX MPAKTUYECKUX PaboT M JEMOHCTPAIIMOHHOE
o0opyaoBaHUE.

JleMoHcTpaninoHHOE  00OpyJ0oBaHuEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAHUSI  M3y4YaeMbIX  SIBJICHUW W TPOILIECCOB, HAMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe 000pynOBaHME JIS YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTHUYECKUX KOMIUIEKTOB M OOECIeuMBacTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJb30BaHUM AHAJIOTOBBIX M HU(GPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIIMH U3y4eHUsI PUZUKHU B 0011eM 00pa30BaAHUU SBJISIFOTCS:

e (opMupOBaHUE HUHTEpEca U CTPEMJICHUA OOYYarOUIUXCA K HAYYHOMY
W3YYEHUIO TPUPOIBI, PA3BUTHE WX HHTEIJICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ]ie TTO3HAHUS U (PopMUpOBaHHE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupOBaHHME HAYYHOIO MHUPOBO33PEHUSA KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHSI MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHUW OOBACHATH SABJICHHS C UCIHOJIb30BAaHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUM.

JlocTuxeHre 3TUX lejeld 00ecreynBaeTCsl PelieHueM CIEAyIOUX 3a/1ad B

mpoliecce u3ydeHus Kypca GU3NK1 Ha ypPOBHE CPEHETO O0Iero oOpa3oBaHuUs:

e MpHOOpETEHHE CHUCTEMBI 3HaHUU 00 o0mux bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHume yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHWUS IS
oOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHUSA
MPAKTUYECKUX PEIIEHUN B TOBCEAHEBHOW )KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHHS Pa3IMYHBIX 3a7ad C SBHO 3aJaHHOMN
bu3nUecKkol MOMAENBIO, 3a/Jad, MOAPA3yMEBAIOIINX CAMOCTOSTEIHLHOE
co3fanue Gu3NIeCKOr MOJCIH, aJIeKBATHON yYCIIOBUSM 3a7a4H;

e TMOHWMaHUE (UBUYECKUX OCHOB M TPHUHIIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSIHUS HA OKPYKAIOLLYIO

cpeay.



e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuu UHGOpMaIHH,
OTIpEJICIICHHS TOCTOBEPHOCTHU MTOJTYYCHHOTO Pe3yJIbTaTa,;

e CO3JIaHWC YCJIIOBHM IJISi Pa3BUTHsI YMECHHI MPOEKTHO-UCCIIEI0BATEIBLCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenune ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoAuTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenymaraemeiii B mporpamMme 10 (U3MKE TMepeYeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
NpoBeNeHUsT J1a0OpPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOCHHOCTEH 00yJaroIInuXCsl.



COJEPKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO O3HAHUSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (uU3NYECKUX SIBIEHMM M mporieccoB. HayuHble T'MIIOTE3BI.
duszuveckre 3aKOHbI U TEOPHUH. [ paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, cCKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX MPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHenHoe  nBukeHWe. JIBMKEHHE  MATEpUAIIbBHOW TOYKM IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocth. [lepuon u wactora obparienus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI>KCHUE CHAPSIOB, IIETTHBIC U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeobpazoBaHne NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

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

HaGnronenue paBuxkeHUs Tena, OPOIICHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagienue ckopocTy pu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol



N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOMJACHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KHIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBeid  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cynepnosunuu cui. Bropoi 3akoH HeroToHa
JUIS MaTepUalibHOW TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpalllaTelbHOE JBIKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBeCUS TBEPAOTO TEIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoit 3axkon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpEeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxkeHUus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccenenoBanue yciiOBUM pPaBHOBECUS TBEPAOIO TeJd, HMEIOLIEro0 OCh
BpAILICHUA.

Tema 3. 3akonbl coxXpaneHus ¢ MexaHukKe

Nmnynbc MarepuaabHOM TOUKHM (Te€na), CUCTEMbl MaTEpPHAbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HMMITyJIbCa TeNd. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.



PabGora cuibl. MOIIIHOCTE CHIJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPTUs YIIpYro
nedhopmMupoBaHHOW  mpykwHBL.  [loTeHIManmpHas SHEpPrus Tela  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHUMaIbHBIE W HENOTEHUUAJIBHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJI C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckne ycTpoOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexos NOTEHIIMATBLHON YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW IHEpruu
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUA MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapakrtep IBUKECHUS U
B3aUMOJECUCTBUSA 4YacTUIl BemiecTBa. Moaenum CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPJBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzMmepenue. [llkama Temmneparyp
[enbcus.

Mopens  unpeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO ra3za. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkama
temnepatyp KensBuna. ['a30Bble 3akoHBI. YpaBHeHne MenneneeBa—Knanelpona.
3akoH [lanbToHa. M30mpoueccsl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJUYE€CTBOM
BemecTBa. ['paduueckoe mpencTaBieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHu4eckre yCTpOWCTBA U TMPAKTUYECKOE IMPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwIThl, JOKAa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJI OPTaHHUYECKUX COCIUHEHHM.



OnbIThl 110 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onsita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXKMOJIEKYIISPHOTO
B3aUMOJICHUCTBUA.

Mogens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UICAIBHOTO Trasa,
M30IPOIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Ornpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEpPECHHIA
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxku

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl u pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtMoCTh TPO1IeCCOB B MPUPO/IE.

TernoBble  MamwuHbl.  [IpuHOUIIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBaHust SHEpPruM B TEIJIOBbIX MaimuHax. KodpuiueHT moie3Horo
nericTBus TeruioBod mamumHbl. [{ukn KapHo um ero ko3pduuImMeHT MOIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPrHM Teja TMPHU COBEPIICHUH PaOOTHI: BBUICT
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3JAyxa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

W3meHeHne BHyTpEHHEN SHEPruM (TeEMIIepaTypbl) Tela IpH TeIuionepeaye.

OneiT Mo anuabaTHOMYy pAaCIIUPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl



[TapooOpazoBanue n koHzaeHcauus. Mcnapenue u kuneHue. AOCOIIOTHas U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacelmieHHbI map. YienbHas TeroTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTICHHSI OT 1aBJICHUSI.

Tsépnoe teno. Kpucrammmyeckue u amopdHbie Teraa. AHU30TPOIUS CBOMCTB
kpuctamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUCTAJUIM3anus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHUYecKue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: THIPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOIYYEHUSI COBPEMEHHBIX MATEpPUAJIOB, B
TOM YHUCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACBHIIICHHBIX TAPOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U IJIaBJI€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Pasznea 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

ONeKTpu3anms TeN. OJEKTpUYECKUM 3apsia. JlBa Buaa DIEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll SJIEKTPUYECKUN 3apsia.
Onekrpuyeckoe mnone. Hanpspk€HHOCTe  dnmekTpudeckoro moiid.  [IpuHuumn
CYNEPHO3ULANA DIEKTPUYECKUX Tonel. JIMHNKM HanpsyKEHHOCTH DJIEKTPUYECKOTO
TIOJISL.

Pabora cmnm  anmekrpocratmdeckoro  mousis.  Ilorennuman.  Pa3sHocTh
NOTEHUHUAIOB. [IpOBOOHMKM W AMDNEKTPUKU B IIEKTPOCTATUYECKOM IOJIE.
JndiiexkTpruyueckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: JJIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUS SJIEKTPOMETPA.

B3aumozencTBre HaIEKTPU30BaHHBIX TEJ.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.



3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIAAH
IJJACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 ydacTKa LETH.

DIJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE COINPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHJa U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHUKA TOKA.
3axon Oma /115 OJTHOM (3aMKHYTOM) AyiekTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA IJEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas " MPUMECHAs MIPOBOJIUMOCTH
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DJIEKTPOIUTAYECKAS AUCCOUHNALUS. DIECKTPOIIN3S.

DJIEKTpUUECKHT TOK B ra3zax. CaMOCTOATEIbHBIA W HECAMOCTOSITEIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHndeckue YCTPOWCTBA W IPAKTUYECKOE TNPUMEHEHHE: aMIIEpMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mMepenue Cuiibl TOKa U HANPSIKEHHUS.

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

CwmelraHHoe COeIMHEHUE MTPOBOIHUKOB.

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

3aBUCHUMOCTh COMPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psil ¥ MPOBOJAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAMMOCTD AUO/IA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEmaHHOI0 COEIMHEHUS! PE3UCTOPOB.

W3mepeHne 37IeKTPOABUKYIIEH CUIIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
COIIPOTHUBIICHUSL.



HabGmronenue snekrponusa.

MexnpeaMeTHbIe CBSI3H

Nzyuyenue xkypca ¢usuku 6a30Boro ypoBHsS B 10 Kiacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMHM MAaTE€MAaTHKH,
Oumonoruu, XUMHUH, reorpadu U TEXHOJIOTHH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, runoresa, (pusmyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIu,
napabosa, runepOoiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIUH HA OCH KOOPIAUHAT, CI0KECHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEII00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIaun, TEIIOBOE PaBHOBECHE),
DIIEKTPUYECKUE SABJICHUS B )KUBOM IIPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsT Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IAUCCOLMAINS,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETpP, TEPMOMETP.

Texnonocus: nipeoOpa3oBaHUE JBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TPEHUS B TEXHUKE, MOIUIUMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakeTa, BOJAOMET U JIPyTHe€), JABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOW XOJOJAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHU
MOJIyYEHUsT COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCJIE HAHOMATEPUAIIOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMMKa

Tema 3. Macnummnoe nose. I1eKmpoMazHUMHAA UHOYKYUA

IlocTosiHHBIE  MarHuThl. B3aummojaencTBHE  MOCTOSHHBIX ~ MarHuTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKUWH. [IpuHumn cynepno3unuu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAyKUMU. KapTMHa NMHHUN MarHUTHOU
WHYKIINH TOJISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe TI0JIe MPOBOJHMKA C TOKoM. KapTuHa JNHHUN WHIYKIUU
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanumoaercTBre NpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.



Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH)KeHUE 3apsHKEHHOM YacTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
VWHAYKOUU. OJIEKTPOABMKYLIAs CUJa HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHON
nHayKuuu Papanest.

BuxpeBoe »lEKTpUYECKOE TOJIe. ODJEKTPOABIKYIIAs CUla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEGHHE CAaMOMHAYKUUU. OJIEKTPOABWKYINAsS CHJA
CaMOUHIYKIIHH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMAarHuTHOE IOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TNPHUMEHEHHE: IOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTAPHBIX
4aCTULl, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHAKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmonelnicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiicTtBre cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHOM MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMM OT CKOPOCTH WU3MEHEHHS
MAarHuTHOTO IOTOKA.

SIBreHNE CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

M3ydeHre MarHuTHOT'O IOJIA KaTYIIKH C TOKOM.

HccenenoBanue NEUCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanre SBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paznea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHumHbsle Koj1edanus

KonebarenrHast cucrtema. CBoOOAHBIE  MEXaHMYECKHE  KOJI€OaHUA.
["apmonunueckue kosiebanus. Ilepuon, yactora, ammmMTyna u (aza KoJeOaHUH.
[IpykvHHBIN MassTHUK. MaTremMaTH4eCKUi MasiTHUK. Y PAaBHEHHE TapMOHHYECKHX
kosebanwmii. [IpeBpareHue sHeprU NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJE€OaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
ANEKTPOMAarHUTHBIMU KoJieOaHusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPIruM B UJI€aTLHOM KOJIe0AaTeIbHOM KOHTYpE.



ITpencraBieHue o 3aTyxaroUMx KojeOaHusAX. BeIHYXI€HHbIE MEXaHUUECKUE
KosebaHus. PezoHanc. BbIHY X A€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMsL.

[lepemennpiii  TOK. CHUHYCOMJANbHBII NEPEMEHHbIA TOK. MOIIHOCTh
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpeOIEHUE AIEKTPUUECKON
DHEPIUU. DKOJIOTMUECKUE PUCKHU NPU IIPOU3BOACTBE JIEKTpodHepruu. Kymnbrypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B IIOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKHUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KOJIEOATENbHOM cHUCTEMbl (IIPYXUHHBIA WIH
MaTEeMaTUYECKUI MASITHUK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOJI€OaHUIA.

HabGmronenue pe3onanca.

CB0OOOHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHHIA.

Pe3oHaHC mnpu MOCIENOBATEIBHOM COECIMHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MalbIX KOJeOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccenmenoBanie NEPEMEHHOIO TOKa B LENM W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M NPOJOJIBHBIE  BOJIHBI.
HNuTtepdepenius u auppakuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaX€HHUE, MPEIOMIICHUE, MoJgpu3anus, Tudpakuus,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3neKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeNEBUAEHUS. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE IPHUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAasl MAarHOCTHMKAa B TEXHMKE M MEIHLMHE, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.



Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepennnu u nudpakinm MEXaHUYECKUX BOJH.

3BYKOBOM pE30HAHC.

HabGnronenue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
YacTOTOM KOJIEOaHMIA.

HccnmenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXEHHUE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxkeHui B
IUIOCKOM 3€pKae.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl Yroja MNOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoKycHOe
paccTosiHUE W ONTHYEeCKas cuja TOHKOM JuH3bL. [locTpoeHue uzoOpakeHuil B
coOuparolux U paccenBarolux JuH3ax. Dopmyna TOHKOW JUH3BI. Y BEJIUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HWCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue YyCTpONCTBa U MPAKTHUECKOE MNPUMEHEHHE: OYKH, JIyTa,
doToanmapar, NPOEKIIMOHHBIMA amnmnapar, MHUKpPOCKOIN, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKITUMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHrue. Mojiesib CBETOBOAA.

HccnenoBanre CBOMCTB M300paKeHU B JTMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKOMa.

HaGmronenue natepdepeHinu cBera.

Habmronenue nudpakiuu cBera.

HaOnronenue nucnepcuu cBera.



[TonyueHne cekTpa ¢ MOMOUIBIO NPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol
N3mMepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HabGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpaIIECHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUer U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMIyJbC (poTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3akoHbI
dbororddexra. YpaBHenue DiinmureitHa 1y gortodrddexra. «KpacHas rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUECKOE JIEVCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
(dboToaTUMK, COJIHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEIHETO (poTodddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorjomnieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBbIE cBOMcTBaA yacTull. BonHel ne bpoinsa. KopnyckynsipHO-BOIHOBOM
Ty alu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYEHHUE.



TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocrapa
paavoakTUBHOTO u3inydeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AIEPHOM DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON YJHEPTETHKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUPA.

TexHruYecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanrie TpeKOB YacTHIL (M0 TOTOBLIM (oTOrpadusim).

Pa3znen 8. JjemMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOoMUU. [IpuKiIaaHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. Conneunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPAJIbHBIN KJIAcC —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boounu CoJHLIa U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Iyt — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEHHUE.

Macmrabnas crpyktypa Beenennoii. MeTaranakTuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN I ONpe/ieNIeHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3a1sA CEBEPHOro MOJyIIAPHS U IPKUE 3BE3/BL.

HaOmronenus B Teneckon Jlynsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
Y aCTPOHOMHUH B COBPEMEHHOI HAy4YHOM KapTHHE MHUPA, pOJib (U3HUYECKOU TEOPUU
B (OpPMHpPOBAHUM TPEACTABICHUA O (U3UUYECKON KapTHUHE MHUpa, MECTO
¢u3nyecKoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
IIPEACTABICHUN O NIPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHs B 11 kiacce oCylecTBIsIETCS C
Y4ETOM COAECPIKATENBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTE€MaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (QpuU3nyeckas BeIUYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHl M MX IMPOEKIMH HA OCHU KOOPAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
ompeiesIeHHE UIOMIAaU TIOCKUX GUryp u o0bEMa Tel.

bBuonocus: snekrpuyeckue SBICHUS B JKUBOM MNpUPOJE, KojeOaTelbHbIE
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUS B )KMBOW MPUPOJIE, IEUCTBUE
paavanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
TEJI, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHasus.

l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MarHuTHBIX PYII,
boToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMIIETPSICEHU M.

Texnonoeus: JHWHUM DHIEKTPONEPEAAY, TEHEPATOpP NEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKLUMOHHAA II€Yb, panap, PaIHONPUEMHUK, TEIEBU30D,



anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIICUHUTh JOCTHKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImUXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE PEATU3alUN OCHOBHBIX HANpPABICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULMOHHBIX  OOIICYETOBEYECKHX T'yMAaHUCTHUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIIBHOCTh B MHTEpPECaxX TIPa)xIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aliy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAaMH B COOTBETCTBHH C
ux (YHKIUSMHA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOHU UICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHMCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYEeCKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3NuyHbIM cdepam MpodhecCHOHATBbHON NEesSTENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyiuen mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
($u3MKYN Ha IPOTSKEHUH BCEU KHU3HU;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTMYECKONW KyJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HANpaBIECHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1o (PU3MKe;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATh  HPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble JJornyeckue AeMCTBUA:
CaMOCTOSITeTbHO  (DOPMYIMpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATCIBHOCTH, 33JaBaTh MApPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJISITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
bu3YeCcKuX SIBICHUSIX;
pa3pabarbiBaTh IUIAaH PEIHICHUS TPOOJEeMbl C Y4ETOM aHalv3a HUMEIOIIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUAX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ncciiegoBarTe/IbCKHe AeiiCTBUS.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUYEBBIMU IOHATHUSMH M METOAAMHU
bu3nUecKoil HayKH;
BJIaJIETh HaBBIKAMH Y4EOHO-UCCIIEA0BATEIBCKOM U MPOEKTHOU JEATEIIbHOCTH
B oOyactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TOUCKY
METOJ/IOB pelieHusi 3aad (HU3NIECKOTO CONEpKaHUS, MPUMEHEHUIO Pa3IMIHBIX
METOOB ITO3HAHUS,



BJAQJ€Th BHUAAMU JEATEIBHOCTH IO TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEpHpETalUU, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIEC CBSI3M W aKTyallM3UpOBaTh 3ajadvy,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTh 3HAaHUSA MO (U3MKE B MPAKTUUYECKYIO 001acThb
KHU3HECITSIIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA W3 Pa3HbIX MIPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.
Pabora ¢ undpopmaumeii:

BJIa/IETh HaBBIKAMH TMOJIy4YeHUS WH(GOPMAIUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IOWCK, aHaJu3,
CUCTEMATH3alUI0 U HHTEPIPETAlNI0 MHPOPMAIMU Pa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeACTBAa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTMI B pElIEHHMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcoOMoJIcHHeM TpeOOBaHUN HAPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECypcOCOEpekKEeHMs, IMpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3MYECKOrO COAEpPKAHUSA B PA3IUYHBIX (opMarax cC
y4€TOM Ha3zHaYeHMsI THPOPMALUH U LEJIEBON ayAUTOPHUHU, BHIOMPAs ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBUS:

OCYILIECTBIAThH OOIIEHNUE HA YpOKaxX (PM3UKH U BO BHEYPOUHOI 1E€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBHM € y4éToM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10T0 YJIeHa KOJUIEKTHBA,



OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHHUPOBATh JEHUCTBUS NO €€ JOCTMIKEHMIO: COCTaBJATh IUIAaH JEHCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMH YYaCTHUKOB, OOCYXJaThb pEe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3ULIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKOMN 3HAUNMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBUS
Camoopranusauus:

CaMOCTOSITENTFHO OCYIIECTBIISATh MO3HABATENBHYIO JEATEILHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1aUH;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH PEIICHUS PACUYETHBIX W KaueCTBEHHBIX
3a]1a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ yU€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JenaTb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYAHUIMH B 00JaCTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCHTHh KOPPEKTHBHI B NIESTECIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMHM  TIO3HABATENBbHON  pedJieKCUM KaK  OCO3HAHHS
COBEpIIAEMBIX JEHCTBHUM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAaHUI;

WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI APYTMX TIPH aHAM3e pPe3yIbTaToOB
NeSITEIbHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTMX TIPH aHAJM3e pPe3yIbTaTOB
NEesATEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.



B mporecce HOCTKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCS
COBEpIICHCTBYETCS HMOIIMOHAIbHBIH UHTEIUICKT, MIPEeIMoJIararo i
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATIEHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHE, CIIOCOOHOCTh aJalnTUPOBATHCA K
AMOIIMOHAIEHBIM U3MEHECHHSM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K TOCTIKEHUIO SN U
yCIexy, ONTUMHU3M, WHHIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CTOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHWH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COILIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peInaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KApTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU W
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIeH:
MaTepHaibHas TOYKa, MHEPIMaIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN T'a3, MOJAEIIM CTPOEHHUS ra30B, )KUJAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacro3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
JJEKTPOJAVMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JIBW)KCHUE, CBOOOJHOE TaJICHUE TeJ, JBWXKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMOJIelicTBUE Tell, Tuddy3us, OPOYHOBCKOE JIBH)KEHUE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HAIPEBAHUHM (OXJIAXKICHUH ), TEILNIOBOE
paBHOBECHE, UCIAPEHHE, KOHIEHCAIMs, TUIABJICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OMHCHIBATh MEXAHWUYECKOE JIBIKCHHE, WCIIONB3Ys (DU3UUYECKHUE BEITMYMHBI:
KOOpAMHATA, IyTh, NEPEMELIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA,
MMIIYJIbC T€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHASA YHEPTUS, MEXaHUYECKas



paboTa, MeXaHUYECKass MOINHOCThb; MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYeCKUl CMBICI MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAUEHUS M €JIMHUIIBI,
HaXoJUTh (OPMYJbI, CBA3BIBAIOUIUE JAHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU
BEJIMYMHAMU;

OMHUCHIBATh W3YyUYCHHBIC TEIJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCTIONIB3Yysl (DM3UYECKHME BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasl YHEPTUsl XaOTUYECKOrO JIBMXKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI J3HEprusi, pabora rasa,
KOO (PUIMEHT TMONE3HOTO JCUCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCTOJIB3YEMBIX BEIIMYWH, WX
00O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(bU3MYECKYI0 BEIUYHUHY C IPYTUMH BEIMUMHAM;

OMUCHIBATh U3YYEHHBIE ANEKTPUUECKUE CBOKCTBA BEILIECTBA U SJIEKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEIUUYMHBI: JICKTPUUECKUN 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTECHIUAJIOB,;
IpU ONHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUEHMS] W EJIMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaIu3UpoBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXPAHEHUSI MEXAaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNIN CYNEPHO3ULUNA CHJ, HPUHIUI PABHONPABUS HWHEPIUAIBHBIX CUCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHENH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOr0 3apsifa, 3akoH KylloHa, mpw 3TOM pasidyarh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JEHCTBUS  MAIllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHs UX O€30MACHOTO MCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJTHATh OKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHUsS, MPOBOJIUTH OMBIT U
(GbopMyIHpPOBaTh BHIBOIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIENOBATh  3aBUCHUMOCTA  MEXIYy  (U3MUYECKUMH  BEITUYMHAMHU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcUpoBaTh peE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMUH B
BU/JIe TAaOJIUIl U TpapUKOB, AeNaTh BEIBOJBI MO pe3yjIbTaTaM UCCIIEeI0BaHNUS;



co0o1aTh mpaBuia 0€30MacHOTO TpyJa MPHU MPOBEICHUN HCCIEIOBaHHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NESATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUA 33a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIBI,
HEOoOXoauMble NJisi €€ pellleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MIOJTYYCHHOTO 3HAYCHUS (PU3UIECKON BEIIMUNHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BBICTPAUBATh JIOTUYECKHA HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C ONMOpOM Ha HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue BICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHUH  y4yeOHBIX  3a7ady  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
Y NPEICTABICHUS YYEOHOW W HAy4YHO-TIOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXAIOIIEr0O MHUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUSI MO (PU3UKE B MOBCEAHEBHOW KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpallleHuH ¢ IPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMH, NIJISi COXPAHEHUS 37I0POBbS M COOJIOEHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B Trpynmne C BHIIOJHEHUEM pPa3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh Pa0OTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATH AECATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aA€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMAaTPUBAEMOMN TTPOOIIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPa, B Pa3BUTUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B TMPAKTUYECKOU NECATEIBHOCTH IJIFOJEH, LEIOCTHOCTh U E€HUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUYECKUH 3apsijl, Iy CBETA, TOYCUYHBIA UCTOYHHUK CBETA, iACpHAas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MPHU pEerieHUH (PU3NYECKUX
3a/1ay;

pacro3HaBath GU3UYECKHUE SBICHUS (MPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DUBHKH: DIIEKTPUUYECKAS TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCWUCTBUS TOKA, B3aUMOJICHCTBHUE
MAarHuToOB, JJICKTPOMAarHuTHas WHAYKUHWs, JACHUCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATrHUTHbIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,



untepdepenys, audpakuus W TOMApPU3ALMUS  CBETa, JUCIEPCUS  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), CBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHas
pPasioaKTUBHOCTD;

OINKCHIBaTh M3YYCHHBIC CBOMCTBA BEIIECTBA (IJIEKTPUUECKHE, MArHUTHEIE,
ONTUYECKUE,  DJCKTPUYECKYI0  MPOBOJAMMOCTH  PA3IUYHBIX  Cpel) |
AJIIEKTPOMArHUTHBIE SIBIICHUS (TIPOLECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBIL:
ANEKTPUUECKUI 3apsil, CUjia TOKa, JJIEKTPUUECKOE HANpSHKEHUE, DIIEKTPUYECKOe
COIIPOTUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIDKYIIAs cuja, paboTa Toka,
WHAYKIHUS MarHuTHOrO mMojs, cuia Awmmepa, cuna JlopeHna, WHAYKTHUBHOCTH
KAaTYIIKW, SHEPrUsl SJEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MEepHoJ U 4YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij M CWjla TOKa B MpoIecce
FapMOHUYECKUX AJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCcTOsHUE U
ONTHUYECKasi Cuja JHMH3BI, NMPU OMHCAHUU TPABUIBHO TPAKTOBATh (PU3UUECKHIA
CMBICT HCIIONB3YyEeMbIX BEIUYMH, WX OOO3HAYCHUS ¥ EIUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJTMYMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUS W TIPOIECCHI, HCIIONb3YS
busznyecKkne BEIMYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHO TOTypacaaa, SHEPTUs CBSI3U
ATOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAUEHUS W EIUHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH BEIMYHWHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHaJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBJICHMSI, UCIONB3YS (PU3NUYECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI TIOCIIEIOBATEILHOTO U MAPaLIeTbHOTO
COCOVMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHAYKIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUS DHEPTUH, 3aKOH COXPAHCHHS MMITYJbCa, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXpaHEHMsI MacCOBOTO uHMcia, MOocTynaThl bopa,
3aKOH PaJMOAKTUBHOTO pacmajia, Mpyu 3TOM pa3indaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE W YCIOBHS (TpaHUIbl, OO0JACTH)
IPUMEHUMOCTH;

OTIPEJICIISITh HAMIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMmepa u cuibl Jlopenta;

CTPOWTh W OIUCHIBAaTh H300paKEHUE, CO37aBacMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TIO0 HCCJICIOBAHUIO (PH3WYECKUX SIBICHUN U
IPOLIECCOB C MCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEpPEHUM: MpU 3TOM
dbopmynupoBath mpobiieMy/3agadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMpPEUIOKEHHOTO O0OpPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBATH BHIBOIBI,



OCYIIECTBIISATh MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METObl OLIEHKH TTOTPEMIHOCTEN U3MEPEHNU;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
NPSMBIX HM3MEPEHWH: MPU OSTOM KOHCTPYMPOBATH YCTAaHOBKY, (UKCHpPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIUYMH B BHJE TAOIUIl U
rpaduKoB, JAeNaTh BEIBOABI IO pe3yjIbTaTaM UCCIEeI0BaHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBaHUMN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOM
JESITEIIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJaydl C SIBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJMMbIC JJIsI €€ pPEIICHUs, MPOBOJUTh Pacdy€Thl U OLICHUBATH PEATbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelIaTh KaYeCTBEHHbBIE 3a/1a4M: BBICTPAUBATh JIOTUUECKHA HEIIPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOpPOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyeckue SBICHUS,

UCIOJB30BaTh  MPU  pPEIICHWHM  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH JIJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEICTABJICHUS YYCOHOW W HAYYHO-TIOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKHU aHATU3UPOBATH MOJTYyYaeMyr0 HHPOpMAITHIO;

OOBSICHSITh TPUHUMIBI JEHCTBUS MAallWH, NTPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3indarh yCJIOBUS UX O€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHON
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPOMCTBAMM, NJIsi COXPAHEHHMS 3JI0POBbSI U COOJIIOICHUSI HOPM SKOJOTUYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;

paboTaTh B Trpynme C BBHIIIOJHEHUEM pPa3JIMYHBIX COIUMAIBHBIX POJICH,
IUIAHUPOBATh Pa0OTy TPYNIBI, PAMOHAIBHO pACHpENemsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
. 1
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

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



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
. 1
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pasnen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubmuorexa [JOK
4.1
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

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

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
JlaTa nudpoBLIe
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue op
Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
dusnka — HayKa o MPUPO/IC.
1 Hayunnie MCT(}),K bl nofHapHI/Iﬂ 1 3 bubmorexa LIOK
v g https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero MUpa
Poab u mecTo pusuku B
5 (hopMHUPOBaHUHM COBPEMEHHOM 1 c bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOIeH
MexaHn4eckoe JBHKEHUE.
3 OTHOCUTENBHOCTH MEXaHHUYECKOTO 1 10 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE IpsIMOJIMHEWHOE
4 IBIOKeHHe. PaBHOYCKOpEHHOE 1 12 bubmmorexa [JOK
T yerop https://m.edso0.ru/ff0c3620
MPSIMOJIMHEUHOE JIBU)KEHHE
5 CBoOoaHoe majieHre. Y CKopeHue 1 17 bu6mmorexa [IOK
CBOOOHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUXKEHUE.
6 JIBr>keHuEe MaTepUalIbHOM TOYKH O 1 19 bubmorexa [JOK
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
7 [Ipuaiun oTHOCUTENBHOCTH [ anumnes. 1 -6 bu6mmoreka [IOK

I/IHepI_II/IaJIBHBIC CHCTEMBI OTCUECTA.

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

IIepBeb1it 3ak0oH HbroTOHA

Macca tena. Cuna. [Ipuniun

8 Cyleprno3unuu cui. Bropon 3akoH 1.10 bubmorexa LHOK
yrep H ' p § ' https://m.edsoo.ru/ffOc3be8
HeroToHa 1715t MaTepuanbHOW TOYKU

9 Bxoanas konTpoapHas pabora 24

10 Tperun 3akon HeroTona i 3 bubmuorexa [IOK
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro TaroreHus. Cumna

11 TspkecT. [lepBas kocMuyeckas 8 bubmorexa [JOK

P https://m.edso0.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec 10 bubnnorexa [HOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. KoadunmenT tpenus.

13 Cuna C(P;H OTI/IBJIeI({bI/Iq:[ npu I[BHieHI/IH 15 bubmaorexa [JOK

P P https://m.edso0.ru/ff0c3f76
Tesa B KUAKOCTU WJIH ra3e
[ToctynaTensHOE U BpaIiaTeaIbHOe

14 JBIKEHHE a0COIIOTHO TBEPJIOTO Tea. 17 bu6mmoreka [IOK
MowmeHnT cuibl. [lneuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElla
NMnynsc MmaTepuabHOM TOYKH,

15 CHUCTEMBI MaTepUATIbHBIX TOYCK. 2y bubnmoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITYJIbCa. PeakTHBHOE JIBIYKEHUE
PaGota u MOIITHOCTH CHITBL.

16 Kunerndeckast sHeprust MaTepuaaibHONR ” bubnmoreka [JOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUn

17 [loTeHuumanpHas SHEPTHUsL. bu6nmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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[ToTenumanpHas SHEPTUs yIPYro
ne(OpMUPOBAHHOU MPYKUHBI.
[ToTenunanpHas Heprus Tena BOIU3U
MTOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/ff0c461a

18

19

20

[ToreHnuansHble ¥ HEMOTEHIIUATbHbIC
cuiiel. CBA3b paboThHI
HETIOTEHIMATBHBIX CHJI C U3MEHEHUEM
MEXaHHYECKOH YHEPTUH CHCTEMBI Tell.
3aKOH COXpaHEeHUsI MEXaHUYECKOW
SHEPTUH

Jlaboparopnas pabota
«MccnemoBanue CBs3U pabOThI CHIIBI C
HU3MCHEHUEM MEXaHUYECKOW SHEPrHU
TeJla Ha MPUMEpPE PaCTKEHHUS
PE3UHOBOTO KI'yTa»

KonTponbhas pabota no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
neuxenue. JAuddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

XapakTtep JBUKEHUS U
B3aMMOJECUCTBHS YaCTUI] BEIIECTBA.
Mopaenu cTpoeHus ra3oB, XUIKOCTEN
U TBEPIBIX TENI

Macca monekyin. KonuuectBo
BemiectBa. [locTostHHAs ABoraapo

TemuoBoe paBHoBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp



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

Henscus

Wneanpueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TeMiepaTypa Kak Mepa

26 CpelHEeW KUHETUYECKON SHEPTUuun bubnmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Kianeiipona

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
Jlaboparopras pabora

28 «MccnenoBanne 3aBUCUMOCTH MEXIY
rapaMeTpamu COCTOSIHUS
pa3peKEHHOT0 Tra3a»

29 H3omnporiecchl B UA€aIbHOM T'a3e U UX bu6mmoreka [IOK
rpaduyecKoe MpeacTaBiIeHue https://m.edsoo.ru/ff0c570e

30 [TpomerxyTouHast KOHTpOJIbHAsA paboTa
BnyTtpenHss sHeprus
TEPMOJUHAMUYECKOU CUCTEMBI U bubnuoreka [IOK

31 crocoOb! e€ n3mMenenus. Konnuectro https://m.edso0.ru/ff0c5952
TEIUI0ThI U paboTa. BHyTpeHHss bubnnorexka [JOK
SHEPrus OAHOATOMHOI'O UJICAIbHOTO https://m.edsoo.ru/ffOc5c36
ra3a. Bunel remionepenauu
VY nenbHas TENIOEMKOCTh BEIIECTBA.

32 KonngectBo TemnoTs! mpu bubmmorexa [OK

. https://m.edso0.ru/ff0c5c36

Terionepenaye. AauabaTHbIN mpoiece

33 [TepBrIit 3aKOH TEPMOAMHAMUKH U €TO bubnmoreka [JOK
IIPUMEHEHUE K U30IIpoLIeccam https://m.edsoo.ru/ffOc5efc

34 Heo6paTumocTs nporeccoB B bubnnorexka [JOK

npupoje. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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TCPMOJAUHAMUKHN

[Tpuniun nevicteus u KII/{ TenmoBoi

bu6mmoreka [IOK

35 MAILIHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1
37 DKoornyeckue mpoodIeMbl
TETIOIHEPTETUKH
38 O6o06maromuit ypok «MosekyispHas bubnuoreka [IOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas padota no teme
39 «MonekynsapHas ¢pusznka. OCHOBBI bubmmorexa LOK
YBp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBanue U KOHACHCAIHSL. bubnuorexa [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yXxa. HachleHHBIN bubmmorexa [JOK
Ay, - https://m.edsoo.ru/ff0c64d8
nap
Tsepnoe teno. Kpucrammueckue u
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMUCTB KpucTauioB. JKuakue https://m.edsoo.ru/ffOc65f0
kpuctayuibl. COBpeMEHHBIE MaTepPHAITBI
[1naBneHre U KpUCTATUTA3AIIHSL.
43 VY nenbHas TemioTa riaBiIeHUs bubmmorexa [OK
A ’ https://m.edsoo0.ru/ff0c6708
Cybnumarus
bu6mmorexa [IOK
44
YpaBHEHHE TeILIOBOrO bananca https://m.edsoo.ru/ff0c6820
DJIeKTpU3anus Tell. DIEKTPUUECKUN
PHsat P bu6mmoreka [IOK
45 3aps. JIBa BUJa JIEKTPUUECKUX

3apsiI0B

https://m.edsoo.ru/ffOc6bcc
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[IpoBOHUKHU, TUBTIEKTPUKHU U

46 MOJYIIPOBOJHUKHA. 3aKOH COXPaHEHUS buGnnorexa [IOK
YHPOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumoneucTsue 3aps10B. 3aKOH
47 Kynona. ToyedHbIN JIEKTPUICCKUN buGnnorexa [IOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsk€HHOCTD 3JIEKTPUYECKOro
48 noss. [IpuHIMn cynepno3unuu bubnnoreka [JOK
BJIEKTPUYECKUX MoJer. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cwit ajeKkTpocTaTH4ecKoro
49 nond. [Torenuuan. PasHocts Bubmorexa ITOK
’ Hait. https://m.edsoo.ru/ff0c6f00
IOTEHI[AATIOB
IIpOBOAHUKY U OUIIEKTPUKHU B
50 3J'IpeKT OCTATHYECKOM HOIJ)'IG bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi IPOHUIIAEMOCTh
bu6mmoreka [IOK
51 OaexkTpoeMKocTh. KoHIeHcaTo
p a p https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTD INIOCKOTO
52 KOHJeHCcaTOpa. DHEPrUA 3apsyKeHHOTO bubmmorexa [TOK
a pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTtopHas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NEWCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOMMPOBATHLHOTO
54 amnmapara, CTpyHHOT0 pUHTEPA.

DNeKTpOoCTaTUIECKas 3aIlHTa.
3a3eMIIeHue AIIEKTPOIpuOOpPOB



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

55

56

57

DNEeKTpUUECKU TOK, YCIIOBUS €r0
cymiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma aJist
y4acTKa Ienu

[TocnenoBarenvHOE, MapaIebHOE,
CMeIlIaHHOE COETMHEHUE
npoBoAHHUKOB. JlabopartopHas paboTa
«M3yueHne cMemaHHoOro CoeIMHeHUs
PE3UCTOPOBY

PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-JIlenna

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

58

3axon OMa 11 IOJIHOM (3aMKHYTOM )
anexTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJIC ucTtounnka ToKa u
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOIUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTD
CONPOTHUBJICHUS] METAJIIIOB OT
Temreparypbl. CBEpXITPOBOIMMOCTh

60

61

62

DNEeKTPUUECKUH TOK B BaKyyMe.
CBoMCTBA JIEKTPOHHBIX ITYYKOB

[TonmynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexoxa. [lonynpoBoaHUKOBBIE
prOOpbI

DNEKTPUUECKUH TOK B pacTBOPax U
pacmiaBax 3J€KTPOJIUTOB.

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



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

DNEKTPOIUTUYECKAS AUCCOLUALIMS.
DIIEKTPOJIN3

DNEeKTPUYECKUH TOK B raszax.

CamoCTOSTeIbHBIN U bubmuorexa [JOK
63 . 1
HECaMOCTOSTENbHBIM pa3pan. MoiHus. https://m.edsoo.ru/ffOc84ae
[lmazma
KonTponbhas pabota no teme
64 «Qnekrpocraruka. [TocTosHHBIM
3NeKTpudecKuii ToK. Toku B
Pa3IUYHBIX Cpeaax»
DnexTpuueckue mprudopsl U
YCTPOMCTBA U UX MPAKTUUECKOE bubnnoreka [JOK
65 1
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MMacHOCTH
66 O6o06maromuit ypok 1 bubnmnorexa [JOK
«INEeKTPOINHAMMKA» https://m.edsoo.ru/ffOc88be
bu6mmoreka [IOK
67 HroroBas koHTpoNbHas paboTa 1 https://m.edsoo.ru/ff0c8aga
bu6nmoreka [JOK
PesepBHblil ypok. O60061maromui ypok https://m.edsoo.ru/ffOc8f6c
68 1
o Temam 10 kimacca bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Nen/m | Tema ypoka Konrpoabnbie IIpakTuyeckue Aara mupposkic
Bcero u3yueHusi oOpa3zoBaTejibHbIe
padoThbI padoThbI pecypeni
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 5 bu6nmorexa LIOK
Bektop MaruuTHON MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MaruauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 4 bubnnorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 9 bubmmnoreka HOK
MarHUTHOTO I0JIsI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJISI HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 1 bubmuoreka [JOK
«HccnenoBanue AeMcTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIST HA
5 JIBUKYIIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 16 bubmorexa I[JOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cuner Jlopenna
6 Bxonnas koHTposbHas paboTa 1 1 18
7 OnekTpoMarHuTHas UHAYKIus. [lotok 1

BEKTOpa MarHUTHOM MHAYKIuu. IC



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

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu dapanes

10

11

12

13

14

JlaGopaTtopHnast pabora
«HccnenoBanue sIBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnykTuBHOCTD. SIBIIeHUE
camouHaykiuu. IJ1C caMOMHAYKIIWH.
DHeprusi MarHuTHOTO TOJISL KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJIBUTATENb,
YCKOPHUTEIIN JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYhb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAS HHIYKIIHS.
3auer mo Teme «MaruuTHoe noJe.
DJIeKTPOMATHUTHASI HHIYKIHUS

CB0OOOIHBIE MEXaHNYECKHE
konebanus. 'apMoHnyeckue
KosneOaHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KoieOaHui rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcChI TPy3a»

Kone6arensubd KOHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHHs B

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

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

bubmmoteka IIOK
https://m.edsoo.ru/ff0cab82
bu6nmorexa LIOK
https://m.edsoo.ru/ff0cad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

U/IeaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJorus Mexy MeXaHM4eCKUMHU U
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBieHre 0 3aTyXarOIIUX
KosieOaHusx. BeIHyXIeHHBIE
MexaHu4uecKkue Kojiebanus. Pesonanc.
BI)IHY)I(Z[GHHI)IG I-)JIGKTpOMaFHI/ITHI)Ie
KOJIEOAHUS

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemenHbI TOK. CHHYCOU1aTIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEHUS

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

Tpancdopmarop. [Iponssozactso,
nepegava u norpedieHue
ANEKTPUYECKON SJHEPTUU

YCTpoUCTBO U IPAKTUUECKOE
[IPUMEHEHHUE IEKTPUYECKOT0 3BOHKA,

reHeparopa NepeMeHHOr0 TOKa, TUHHUI

JJIeKTponepeay.
DKOJIOTUYECKUE PUCKU TIPH
IIPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
AJIEKTPO3HEPTUH B TOBCEHEBHOU
KU3HU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324

20

Mexaandeckue BOJIHBI, YCJIOBUA

but6mmoreka [IOK



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

pactpoctpanenus. [lepuon. Ckopocth
pacIpoCTpaHEHHS U JITTHHA BOJTHBI.
[Toriepeynble U IPOIOJIEHBIC BOTHBI

https://m.edsoo.ru/ffOccab4

3Byk. CxopocTb 3ByKa. ' poMKOCTh

bu6nmoreka [IOK

21
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
22 cBoHCTBa U ckopocTs. [1lkana bubmmorexa [JOK
P i https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
23 TeneBuieHus. Pa3Burue cpeacTs
cBs3u. Paguonoxanus
24 KonTtponsnas padora «Konebanus u Bbu6moteka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHENHHOE pacpoCTpaHEHHE
25 CBpeTa B OJIHOPO HI:)ITI cpe Zp bubmmorexa LIOK
Jf post pese. https://m.edsoo.ru/ff0cd350
ToueuHbIl HICTOYHHK cBeTa. JIyd cBeTa
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
26 cgeta. [ToctpoeHne n3o0pakeHUU B bbmmorexa [TOK
' P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3€pKaje
[Tpenomnenue ceta. [lonHoe
97 BHYTpEHHEE oTpaxeHue. IIpenensHbin bubmmnoreka [HOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKeHUS
28 [IpomesxyTouHasi KOHTpOJIbHASA paboTa
29 JlaGopaTtopHas pabota «3mepenHue bubnmnoreka [JOK
MOKAa3aTeIIs MPETOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxeHuil B bu6muoreka [JOK

nuH3e. DopMysa TOHKOU JIMH3BL.

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

VYBenuueHue JIUH3bI

JlaGopaTtopHnas pabota

31 «HMccnenoBanue cBOMCTB
U300paXKEHUH B TUH3AX)

Hucnepcus cBeta. CoXHBIN COCTaB

39 6enoro cBera. L[Bet. JJaboparopHas
paborta «Habmonenne nucrnepcuu
CBETa»

33 Untepdepennus crera. Audpakius bubmmoreka [JOK
cBeta. JludpakunoHHas penéTka https://m.edsoo.ru/ff0ced22
[TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmoteka [JOK

34
ITonmapuszanus ceera https://m.edsoo.ru/ff0cf02e

35 OnTuueckue NpudOpPsHI U yCTPOICTBA U
YCIIOBUS MX O€30TMaCHOTO PUMEHEHUS
['paHuUIBI TPUMEHUMOCTH

36 KJIacCu4YecKou MexaHuku. [locTynarsl bubnmnoreka [HOK
CIIELIMAJIbHOU TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCUTEIILHOCTH
OTHOCHUTEITHHOCTH OJTHOBPEMEHHOCTH.

37 3aMeqIeHne BpeMEeH! U COKpaIleHUue bubnmorexa IOK

p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprusi U UMITYJIbC PEISATUBUCTCKON
38 yacTubl. CBSI3b MACCHI C DQHEPTUEN U bubmmorexa TIOK
’ p https://m.edsoo.ru/ffOcfc68
UMITyTBCOM. DHEPTHUS MTOKOS
KonTponbhas pabota «OnTuka.
39 OCHOBBI CHHELIHAIBHON TEOPUH bubnnorexa [JOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTH)
40 ®oronsl. opmyna [1nanka. Jneprus bubmuoteka [IOK



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

U UMITYJIBC (pOTOHA

https://m.edsoo.ru/ffOcfel6

OTKpBITI/IC 1 UCCJIICOOBAHUC

bub6nmmoreka [IOK
4 porospexra. Onbrrnr A. T https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akoHbI hoTodhdexTa. YpaBHEHHE
42 BH'HmTeI(E“Ha nq;(bq)OToaq)(i@)eKTa bubmorexa LOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodrddexra
Hasnenue cera. OnwiThl I1. H.
43 JlebGeneBa. XMMHYECKOE NEUCTBUE bubmorexa HOK
JleBa. A https://m.edsoo.ru/ff0d04a6
cBera
TexHuueckue yCcTpoucTBa U
MPAKTUIECKOE TIPUMEHEHUE!
44
dboTo31eMEHT, GOTOIATUHK,
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemenne 3a1a4 1mo Teme «DJI€MEHTHI bu6nmorexa LIOK
KBAaHTOBOU OITHKH) https://m.edsoo.ru/ff0d0302
Monens atoma ToMcona. OTBITEI
46 Pesepdopna no paccesHuro o-yactu bubmmorexa LIOK
pHOPA p t https://m.edsoo.ru/ff0d091a
ILtanerapnast Moaenp aToMa
bu6nmnorexa LIOK
47 IT b
OCTYaThl bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u noriolieHne GoTOHOB
48 o I/I};[qe exoe aTOMallJl co H(()I;o OBHS bubmrorexa LIOK
p pexo . a P https://m.edsoo.ru/ffOd0Oafa
SHEpPruM Ha Apyroil. Buabl ciekTpoB
BoaHoBEIE cBOMCTBA yacTull. BoJIHEI
49 ne bpouns. KopnyckynspHo- bu6muoreka [JOK

BOJIHOBOU Ayallu3M. CHoHTaHHOE U
BBIHYKJICHHOC U3JTYUCHUC

https://m.edsoo.ru/ff0d0ca8



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

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI

Pesepdopaa no onpeneneHuto cocrapa

pPaarOaAKTHUBHOI'O U3TYUCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

o1

CaovictBa anbda-, 6era-, ramma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIM U O3UTPOHHBIN OeTa-
pacnan. I'aMma-nu3ny4yenue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

3Hepr1/m CBs31 HYKJIOHOB B A1pC.

SInepHsle peakuuu. SnepHbI peakTop.

[IpoGnemsl, nepceKTUBSI,
HKOJIOTHYECKUE ACTIEKTHI SACPHON
DHEPTEeTUKU

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

54

DneMeHTapHble YacTullbl. OTKpBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
pETUCTpaLK IEMEHTAPHBIX YaCTHL.
Kpyrusni cron «@yHaaMeHTaIbHbIE
B3anMOJIeHCTBHA. EMMHCTBO
bu3HYECKON KapTUHBI MUPa»

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

55

OTanbl pa3BUTUS aCTPOHOMUH.
[TpuknagHOe 1 MUPOBO33PEHYECKOE
3Ha4YE€HHE aCTPOHOMHH. Bun
3B€3aHOrO Heba. Co3Be3ausl, ApKue
3BE3/bl, INIAHETHI, UX BUIMMOE
nBxeHue. CollHeyHasi CucTeMa

56

Coumnnne. ConHeuHast akTUBHOCTD.



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

Ucrounuk sneprun CosHua U 3BE3]1

S7

3BE3b1, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
MOCJIEA0BAaTEIbHOCTH. BHyTpeHHEE
cTpoeHue 3B€311. CoBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUHU U
sBostronny CoJIHIA U 3BE3NT

58

Muneunsd [1yte — Hama ['anakTuka.
[Tonoxenue u aBmxenue ConHua B
lNanmakTtuke. ['anaktuku. YepHble ABIPHI
B sAJIpax rajJakTHK

59

60

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydeHue.
MerarajgakTuka

HepemeHHLIe HpO6HeMH ACTPOHOMHHU

61

KontponbHas padoTa «251€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKID)

62

O6o0matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUAILHON U
ATUYECKOH chepax NesTeIbHOCTH
YelioBeKa

63

64

O6o06matromuii ypok. Pois 1 mecto
(GU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpPA

Ob6o6maromuit ypok. Poib
¢dusmueckoit Teopun B popmMupoBaHUH




IpeCTaBICHUN 0 (HU3NIECKOI
KapTHHE MHpa

Hrorosast KOHTpOIbHAS
pabota/Pe3epBHbIi ypOK.

65 O06o6mmarmuii ypok mo temam 10 1
KJjlacca

66 Pe3epBHbIil ypok. MarHutHoe mnoJie. 1
DNEeKTPOMAarHUTHAS WHIYKIIHS
PesepsHblil ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1
OTHOCUTEJILHOCTH
Pesepusblii ypok. KBanToBas ¢usuka.

68 SHCI\E)CHTH};I;TPOHOMI/II/I u * 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






