MUWHUCTEPCTBO MPOCBEIMIEHUSA POCCUIICKON ®EJIEPAIIIN

MuHHMCTEPCTBO 00Pa30BAHMS M MOJIOIEKHON MOIUTUKHA CBepaAI0BCKOM 00J1acTH
Ynpasienue oopazoBanus axmuaucTpannu MO "Kamenckuii I'O"
MKOY " Mamunckas COLI"

PACCMOTPEHO YTBEPXJIEHO

Ha nenarornueckom JUPEKTOP LIKOJIBI

COBCTC /ToGen 10.A./

[Tpotokois Ne 6 npuka3 Ne 16 OJ1

ot "19 " ¢eBpans 2024 . ot "19" dpeBpans 2024 r.
MognncaHo

ro 6 e L" undposon

noanucoto: Nobel,

t0.A.
I'O A fata: 2024.03.04
[ ] [ ]

11:28:16 +05'00'

PABOYAS ITPOI'PAMMA
no yueoHomy npegmety «ODU3NUKA»

10 - 11 KJ/TACCBI

BA30BbII1 YPOBEHDH
(c ucro/Tb30BaHUEM CPe/ICTB 00yUeHHsI U BOCIIMTAHHSA LieHTPa 00pa3oBaHusi
€CTeCTBeHHO — HAyYHOH U TEXHOJ/IOTHYeCKO# Hanpas/ieHHOCTel «Touka pocra»)

c.Mamunckoe, 2024



HHOACHUTEJIBHASA 3AIIMCKA

[IporpamMa mo ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpeaHero oomiero odpa3zoBaHus
pa3paboTaHa Ha OCHOBE IIOJIOKEHHMH W TpeOOBaHWU K pe3ylbTaraM OCBOCHHUS OCHOBHOMU
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbx B DPI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboueill MporpaMMbl BOCHUTAHHMS W KOHILENIWU TMpPEnojaBaHus Y4eOHOro
npenmera «@u3nka» B 00pa3oBaTenbHBIX  OpraHu3anusx Poccuiickoit  ®Depeparum,
peanu3yoImMx OCHOBHbIE 00pa30oBaTeIbHbIE IPOTPAMMBI, C UCIIOJIIb30BAaHUEM CPEJICTB 00yUeHUs
1 BOCIIMTAHMS LEHTPA €CTECTBEHHO — HAYYHOM M TEXHOJOTMYECKOW HampaBiieHHOCTeH «Touka
pocTay.

Conepxanuie TporpaMMbl 1O (HU3MKE HANpaBiIeHO Ha (OPMUPOBAHHME €CTECTBEHHO-
HAy4YHOH KapTuHBI MUpa oOydaromuxcs 10—11 kimaccoB npu oOyueHnn ux gusnke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOIO noaxoa. [IporpamMma mo ¢pusnke cCOOTBETCTBYET
tpeboBanusiM OI'OC COO K MIaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbraTaM OOydYeHHs, a TaKXK€ YUUTBHIBAET HEOOXOJUMOCTh pealli3allud MEKIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYyYHBIMH YYEeOHBIMH TIpeiMeTamMH. B Hell ompememnstoTcs
OCHOBHBIE IIEH M3Y4YeHUsS (DU3MKU HA ypOBHE CpelHero oluiero oOpazoBaHus, MIIAHUPYyEMbIe
pe3ynbTaThl OCBOEHHUS Kypca (HU3UKHU: JIHYHOCTHBIE, METamlpeIMETHbIe, NpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYAET:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (pU3MKM Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IpeIMETHBIE PE3YJIbTAThI IO rojlaM O0yUYeHUs;

e cozaepxanue yueOHoro mpenmMera «Pusnkay mno rogam o0yueHusl.

®u3rKa Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPUPO/IBL, BHICTYIIAS B KAUeCTBE yueOHOIrO
IperMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HAaHUN 00 OKpY)KalolleM MUpE.
IkonpHBI Kypc (U3HKH — CHCTEMOOOpAa3yIoLUN M €CTECTBEHHO-HAY4YHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIBKY (PU3NUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SABICHUM, H3y4yaeMbIX
XUMUeH, ouonorueit, gusnueckoir reorpadueit u acrpoHomueil. Vcrnonp3oBaHHEe U aKTUBHOE
NpUMEHEHUE (U3NYECKUX 3HAHUN OIpeneisieT XapakTep W pa3BUTHE Pa3sHOOOPA3HBIX
TEXHOJIOTUI B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJIyYE€HHS HOBBIX
MaTepHalioB C 33JaHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue (Gpu3NKu BHOCUT OCHOBHOM BKJIa[ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00y4aromuxcs, B pOpMUPOBaHUE YMEHHH
MIPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHINOIHEHUHN UMHU YUEOHBIX UCCIIEIOBAHUI.

B ocHOBY kypca pu3uKH sl YpOBHS CPEIHETO 00I1Iero 00pa3oBaHUs MOJIOXKEH Pl UICH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3AenioB (U3MKH, BKIIOYAET KAaK BOIMPOCHI KJIACCHUUYECKOM, TaK U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM C Hell MaTepuan Kypca pU3nKu o0beTUHEH BOKPYT
¢usnueckux Teopuil. Bexymumm B Kkypce sBusercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHOIb30BaHUE I'YMaHUTApPHOTO
noTeHIana (PU3NYECKON HAayKH, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3HMKH C pa3BUTHEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHUYECKMMH, HPABCTBEHHBIMU U KOJIOTHYECKUMH MPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npezamnosigaraeT 3HakOMCTBO C ITUPOKUM
KPyroM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peamn3yercs MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp)KaHUS,
MOCBAIIEHHBIX 3KOJIOTUYECKUM IMpOOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BHUTUEM



TEXHUKHU U TEXHOJIOTUH, a TaKke 00CyX AeHUs po0eM palroHaILHOTO IPUPOAOIOIb30BAHUS U
HKOJIOTUYECKOM 6€30MacHOCTH.

CrepKHEBBIMH DJIEMEHTaMHU Kypca (M3MKH Ha ypOBHE cpenHero oOmiero odpa3oBaHUs
ABJIAIOTCS (u3ndeckue TeopuH ((HOpMHUpPOBAHHE IPEICTABIECHUH O CTPYKTYpe MOCTPOEHUS
¢usnveckoil TeopuH, ponu (PyHIAMEHTANbHBIX 3aKOHOB M NPUHIHUIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPHPOJE, TPaHUIAX NPUMEHHUMOCTH TEOPHH, /IS OMHMCAHUS €CTECTBEHHO-
Hay4HbIX SBJICHUH U IIPOLIECCOB).

CucTeMHO-1eTETbHOCTHBIN MOX0/] B Kypce (PM3UKH peann3yercs MPexe BCEro 3a CYET
OpraHU3alK SKCIIEPUMEHTAIFHON JesTeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3MKN — 3TO HCHOJIb30BAHUE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
a0opaTOpHBIX PabOT, KOTOphIE B TIporpamMme 1o ¢GU3NKe OOBEIMHEHBI B OOIIMHA CITMCOK
YUYCHHUYECKUX MPAKTUYECKUX paboT. BrlieneHne B ykazaHHOM IEpeyHe J1abopaToOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJSL M OLEHKH, OCYIIECTBIIIETCS y4YacTHHKaMU 00pa30BaTEIbHOTO
npolecca UCX0s U3 0COOEHHOCTEH IIaHUPOBaHMS U OCHalleHUs kabuHera Gusuku. IIpu sTom
obecreyrBaeTcsi OBJIAZICHUE OOYHYAIOUIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
WCCIICIOBAHMSI 3aBUCHUMOCTEH (U3UYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
MIPEUIOKEHHBIX THITOTES.

Bosnblioe BHUMaHuE yAenseTcs peleHHI0 pacuéTHBIX U KayecTBEHHBIX 3aaay. [Ipu stom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEbIO,
MO3BOJISIONIME MPHUMEHSITh HM3YyYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasjena
Kypca, TaK U UHTETPHUPYS 3HAHUS U3 PA3HBIX pa3zenioB. [ KauecTBEHHBIX 33124 TPHOPUTETOM
ABJISIIOTCSL 3aJaHMsi Ha OOBSCHEHHWE MPOTEKaHUs (U3NYECKUX SIBIEHHMM U IPOLECCOB B
OKpY’Karollel >XU3HHU, TpeOyrolmue BbiOOpa (Qu3MuUecKod MOAENTH A CUTyallMM MpPaKTHUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun c¢ TpedoBanusimu PI'OC COO k MarepualbHO-TEXHUYECKOMY
obecrieyeHn0 y4yeOHOro mporecca 0a30BbIi ypOBEeHb Kypca (M3MKH Ha YpPOBHE CpEIHEro
o01iero o0pazoBaHMs JOJDKEH M3y4yaTbCs B YCIOBHAX NPEIMETHOro KabuHeTa (pU3MKM WM B
YCIIOBHSIX HHTEIPHPOBAHHOTO KaOWHETa MPeAMETOB eCTECTBEHHO-HAYyYHOTO IHKiIa. B kaOuHere
(U3HUKH T0JKHO OBITh HE00X0IMMOE JTabopaTopHOE 000PYIOBAaHUE /TSl BBIMOIHEHUSI YKa3aHHbBIX
B TMporpamMmme 1o (U3MKE YYEHHYECKHX MPAaKTUYECKUX paboT M JAEMOHCTPALMOHHOE
00opyI0BaHUE.

JleMoHCTpaniiOHHOE 000py/I0BaHUE (POPMUPYETCS B COOTBETCTBUU C TPUHIIMIIOM
MUHUMaJIBHON JJOCTATOYHOCTU U 00ECIEeUYMBAET MOCTAHOBKY MEPEUYMCICHHBIX B IMpOrpaMMe Io
¢u3nKe KIHOYEBbIX JAEMOHCTpALMN A MCCIEOBAHUS H3y4aeMbIX SBJICHMH M TPOLECCOB,
SMITUPUYECKUX U PYHIAMEHTATHHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHA.

JlaboparopHoe 00OpyAOBaHUE ISl YUEHHYECKHX MPAKTUYECKUX PadoT GopMupyercs B
BUJIE TEeMAaTHYECKUX KOMIUIEKTOB M oOOecreuuBaeTcss B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JabOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJICKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W IU(PPOBBIX MPHUOOPOB, a TaKKE
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUIEC IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3y4eHUs (PU3UKHU B 00111eM 00pa30BaHUHU SBIISIFOTCSL:

e (dopMupoBaHHE HWHTEpeca M CTPEMIICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHUIO

TPUPOJIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEACTABICHUH O HAyYHOM MeETOJe TO3HaHUA W (QOpPMHUpOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;



e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4EeHUsI OCHOB CTPOCHHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHe yMEHUI OOBSACHATD SBJICHUS C UCIIOIb30BAHUEM (DPU3MUECKUX 3HAHUN U
HaY4HBIX J0Ka3aTeJIbCTB;

e (opMupoBaHHE NPEICTABICHUN O POIU HUUKHU ATl pa3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX Lienel oOecreunBaeTcsl pellieHueM CIEAYIOIMMX 3a/ad B Ipolecce

M3Y4eHHS Kypca (pU3UKH HA YPOBHE CPEIHEro o0IIero 00pa3oBaHuUs:

e [puOOpeTeHue CHCTEMBbl 3HAHUH 00 00HMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIOYAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY 1 2TIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHHMH NPUMEHATH TEOPETHUECKUE 3HAHUS Ui OOBACHEHHS
¢u3nUecKuX SBICHUH B TNPUPOAE W IS TPUHATHS TPAKTHUECKUX pPEUICHUH B
HOBCEHEBHOM KU3HU;

® OCBOGHHME CIIOCOOOB pELICHUs pa3IM4yHBIX 3a7ad C SBHO 3aJaHHON (usnueckon
MOJIENBIO, 3aj7ad, TOAPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3JaHue (DU3MUECKON
MO/JIeIU, aJIEKBATHOM YCIIOBUSM 3a]1auH;

® [OHMMaHHE (PU3MUYECKUX OCHOB W NPUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJIQJICHUE METOJIaMH CaMOCTOSTEJIBHOTO IUIAHUPOBAHMS U MPOBEACHUS (PU3MUECKUX
OKCIEPUMEHTOB, aHaJIM3a M  HMHTEpIpeTaluu  WHPOpPMALUH,  ONpeACICHHUS
JIOCTOBEPHOCTH IOJYYEHHOT'O Pe3ysbTara;

® CO3/1aHUE YCIIOBMH JJIs1 pa3BUTHUS YMEHUIN NMPOEKTHO-UCCIIE0BATENILCKOM, TBOPUECKOM
JeATELHOCTH.

Ha uzydenue ¢usuku (0a30BbIif ypoBEHb) Ha YpOBHE CpEAHEro oduiero odpa3oBaHus
orBoguTcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B Hezento), B 11 kmacce — 68 gacoB (2
yaca B HEJISJIO).

[Ipennaraemslii B mporpamme o (Gpu3uke rnepeueHs J1ad0paTOPHbIX U MPAKTUUECKUX padoT
ABIISICTCS PEKOMEHIOBAaHHBIM, YUYHMTENb JElaeT BbIOOp MpOBeAEHHUs JTabOpaTOpPHBIX paboOT U
OIBITOB C Y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00Yy4aroLIXCsl.



COJEPKAHUE OBYUYEHUA

10 KJIACC
Pa3nes 1. ®u3nka u MeToAbl HAYYHOT0 IIO3HAHUS
®usnka — Hayka o npupoje. Hayunble MeTonbl MO3HAHUSA OKpYyKarouero Mupa. Ponb
SKCHEPUMEHTA U TEOPUH B MIPOIIECCEe MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (u3nuecKux sBieHUN U mporeccoB. Hayunbie rumoressl. Ousnyeckue
3aKOHBI ¥ TEOpUU. ['paHHIIbI MPUMEHUMOCTU (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Ponp u mecrto ¢usuku B (OPMHUPOBAHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHUpPa, B
IIPAKTUYECKOU IEATEIbHOCTH JIFOIEH.

Llemoncmpayuu
AHaznorosblie U IU(POBBIE U3MEPUTENBHBIE PUOOPHI, KOMITBIOTEPHBIC JATIYUKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHe. OTHOCHUTEIBHOCTh MEXAHMYECKOro JBHKeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, CKOpoOCTb (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) M YCKOpPEHHUE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMU HAa OCU CUCTeMbl KoopAauHaT. CliokKEeHUE MepeMelieHul 1
CJIO’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKeHUE. ['paduku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEUICHUSI MaTEPUAIbHOU TOUKU OT BPEMEHH.

CBoOoHOE TIazicHHe. Y CKOPEHUE CBOOOTHOTO TIa/ICHUSI.

KpuBonuneiiHoe naBuxeHue. J[IBUkeHHE MarepualbHOM TOYKM IO OKPYKHOCTHU C
MIOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTJOBas CKOPOCTb, JIMHEWHas cKopocThb. llepuon u
yactoTa oOpanieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTPOWCTBA H IPAKTUYECKOE MPUMEHEHME: CIUIOMETP, JABUKECHUE
CHapsJIOB, LIEMHBIE U PEMEHHBIE TTEpEIayn.

Llemoncmpayuu

Mojenb cucTeMbl OTCUYETA, MILTFOCTPALWsSI KHHEMAaTUYECKUX XapaKTEPUCTUK JIBHIKEHUS.

[IpeoOpa3zoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenue aBuxeHus Tena, OpOoIeHHOTo MO YTIIOM K TOPU30HTY i TOPU30HTAIIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HanpaBnenue ckopocTH npH IBUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne HepaBHOMEPHOTO IBUKEHHUS C LIEJIbI0 ONPEAECICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHONIEHUS ~ MEXAYy  NyTSAMH,  IPOWJEHHBIMH  TEJIOM  3a
MOCJIEI0BATEIIbHBIE PAaBHBIE IPOMEXYTKHM BPEMEHM IIPU PAaBHOYCKOPEHHOM JBUKEHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS IapUKa B BI3KOM KUIKOCTH.

W3ydeHue NBI>KEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOCcHTEenbHOCTH ['amunes. [lepsiii 3akoH HeroToHa. HEpIManbHbIe CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. Ilpunmun cynepnozunuu cwi. Bropoit 3akoH Herorona s
MaTepralbHOM TOUKHU. TpeTuii 3akoH HproTOHA 1711 MaTepraibHbIX TOYEK.



3akoH BceMupHoro Tsarotenus. Cuna tspkectd. [lepBast kocMudeckas CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (mokosi, ckoiabxeHusi, kadeHus1). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXEHUs U cuja TpeHus nokos. Koagdunuent tpenus. Cuna conpoTUBIEHUS
MIPU ABUKEHUU TeJla B )KUJKOCTHU UM Ta3e.

[ToctynarensHOE U BpalaTeIbHOE IBHKEHUE a0COTIOTHO TBEPIOTO TETa.

MOMEHT CcuiIbl OTHOCUTENIBHO OCH BpameHusd. [lmedo cuibl. YcinoBus paBHOBECHUS
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOALIUIHUKY, JIBUXKECHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBiieHUE MHEPIUH.

CpaBHeHHME Macc B3aUMO/ICHCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

W3mepenue cu.

CnoxeHnue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT JAehOpMaIlii.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHS TBEPAOTrO Teia. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomuol

W3ydenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKHUHE U PE3MHOBOM
oOpasie, OT uX AeopMaIum.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOIO TeNa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3axonvl coxpanenusn 6 mexaHuke

Hmnynsc MaTepuanbHON TOYKH (TeNa), CHCTEMBI MaTepUaIbHBIX TOYEK. VIMITybC CHIIBI U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHEHUs! UMITyJIbca. PEakTUBHOE ABUKEHUE.

Pabora cunbl. MOIIHOCTD CHITBL.

Kunernyeckas sHeprus matepuaibHOi Touku. Teopema 00 M3MEHEHHWH KWHETHYECKOU
SHEpPruMu.

[TorenuuanbHas sHeprus. [loTeHIManbHas SHEPTUs YIPYTo Ae(OopMUPOBAHHOM MPYKUHBIL.
[ToTennuanpHas SHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHnuanbHble U HEMOTEHIMANbHBIE CHIBI. CBSI3b PabOThl HEMOTEHIIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI T€J1. 3aKOH COXPAHEHUS MEXaHUYECKON YHEPIHH.

VYpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHHE: BOJOMET, KONED, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeaxkTnBHOE ABMKEHHE.

[lepexo MOTEHIIMANTBHON SHEPTUN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.



HccnenoBanue cBsi3U pabOThl CHIBI C M3MEHEHHEM MEXaHHYECKOH »HEpPruu Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pazgen 3. MoJiekyasipHasi pu3uKa U TEPMOJIHHAMHKA

Tema 1. Ocnogvl moneKynapuo-KuHemuuecKou meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOI TEOPUHU U MX ONBITHOE 0OOCHOBAaHHE.
bpoynoBckoe nBumxkenue. uddys3us. Xapaktep ABUKCHHS W B3aUMOJCUCTBHS YACTHII
BeuiecTBa. Mojenu CTpOEHHUS Ta30B, KUAKOCTEW W TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mojiekyn. KoiaumyecTBo BelecTsa.
[TocTostnuas ABoraapo.

TermmoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Lienbcus.

Mopenp uneanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU
ujeanbHOT0 raza. AOCONIOTHAas TeMmIeparypa Kak Mepa cpelHed KHHETHYEeCKOW JHepruu
TEIJIOBOrO JBWKEHMs dactull rasa. lllkama temmneparyp KeneBuna. ['a30BblE 3aKOHBI.
VpaBuenue MengeneeBa—Knaneitpona. 3akon Jlanerona. M3omporieccsl B UACAIBHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BermlecTBa. ['paduueckoe mpeacTaBieHne U30MpOIECCOB: U30TEPMa,
n30xopa, u3obapa.

TexHUYeCKHE YCTPOICTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOLIME JUCKPETHOE CTpOEHHME BeulecTBa, (ororpadpuu Mosjekyn
OPraHUYEeCKUX COCTMHECHUH.

OnbITh! 10 TG GY3UH )KUIKOCTEH U ra30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbiTa TepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Monens, niuroCTpupyroas NpupoLy JaBJICHHs ra3a Ha CTEHKH COCyJa.

OnBIThI, WITIOCTPUPYIOIINE YPaBHEHNE COCTOSIHUS UCAIBHOTO Ia3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

OmnpeneneHnne Macchl BO3/yXa B KIIAaCCHOM KOMHAre Ha OCHOBE HM3MEpeHH 00béMa
KOMHATBHI, JABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCHMOCTH MEXIY TapaAMETPAMM COCTOSTHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnogbl mepmoouHaMuKu

TepmoanHamuueckas cuctemMa. BHYTpeHHsST 3HEprus TEPMOJMHAMMYECKOW CHCTEMBI U
crniocoObl e€ u3MeHeHus. KomauuecTBo TemioTsl U padota. BHyTpeHHss SHEpPrus 0JHOATOMHOTO
UJEAIBHOTO Ta3a. Buapl Tenmonepenayn: TEMIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHUE. Y IeIbHas
TEIIOEMKOCTD BellecTBa. KoanyecTBo TEIIOTHI Py TEIUIoNepeaaye.

[Tonsitue o0 anuabatHoM mnporecce. IlepBbrii 3akoH TepmoauHamuku. [Ipumenenue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. [ 'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepMoaunHamMuku. HeoOpaTtuMocTh po1ieccoB B IPUPO/IE.

Tennobie MamuHbL. [IpuHIUIBL 1EHCTBUS TEIUIOBBIX MalIvH. [IpeoOpa3oBaHus SHEPruM B
TerioBbIX MammuHax. KoadduuuenT nonesnoro neiictus TemnoBoid mamuubl. [ukn Kapro u
ero K03 PHUIMEHT MOJIE3HOTO AEHCTBUS. DKOJOTUYECKHE TPOOIEMBI TETNIO3HEPTETUKH.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUTATEIb BHYTPEHHETO
CropaHus, ObITOBON XOJOJMIBHUK, KOHIUIIOHED.

Llemoncmpayuu



M3MeHeHHe BHYTPEHHEW HSHEPrMM Tejla IPH COBEPUICHUM pPAOOTHI: BBUIET MPOOKH M3
OyTBUIKH TOJl JIEHCTBHEM CKaTOro BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHusl (BUICOIEMOHCTpAIus).

N3menenune BHyTpeHHEH 3Hepruu (TeMIeparyphbl) Tejia Mpu Terionepeaade.

OnbIT 10 aAnabaTHOMY PACIIMPEHHUIO BO3TyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu napoBoi TypOUHBIL, ABUTaTENsl BHYTPEHHEIO CTOPAHHUs, PEAKTUBHOI'O JIBUraTEJIsl.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

N3mepenue yaenbHON TEIUIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u koHjeHcanus. HMcmapenne u  kuneHue. AOCONIOTHas W
OTHOCHTEJIbHAs BIAKHOCTh BO3/yXa. HachlleHHbli nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHMOCTb TEMIIEPATypPbl KAIIEHHS OT JaBICHUS.

Teépmoe Teno. Kpucranmuueckue u amopdubie Tena. AHU3OTPONHS CBOWCTB KPHUCTAIIOB.

Kunkue kpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHue u Kpuctamnusauus. Y elbHas
TeruioTa riasiaeHus. Cyonumanus.

VYpaBHeHue Tem1oBoro OanaHca.
TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: THTPOMETP U IICUXPOMETP,

KaJIOpUMETp, TCXHOJIOTHH MMOJIYYCHUA COBPCMCHHBIX MaTCpHaoB, B TOM YHUCJIC
HaHOMAaTCpUuaJloB, U HAHOTCXHOJIOT'HH.

Llemoncmpayuu
CBoiicTBa HACHIILIEHHBIX MTAPOB.
Kunenue rpu noHnXKeHHOM JaBJICHUU.
CrniocoObl U3MepeHus BIKHOCTH.
HaoGmronenue HarpeBanus U IUIaBICHUS KPUCTAIMYECKOTO BEIIECTBA.
JleMoHCTpanus KpuCTaIoB.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi
N3mepenrie 0THOCUTENIBHON BIQKHOCTU BO3/TyXa.
Paznen 4. DaekTpoanHaMuka

Tema 1. Inekmpocmamuka

OnekTpuzauusi Tel. OJeKTpUueckuid 3apsn. JlBa Buaa 5SIEKTpUYECKUX — 3apsoB.
[TpoBOAHMKY, TUATEKTPUKH U TIOJIYTIPOBOJHUKH. 3aKOH COXPaHEHUS JIEKTPUUECKOTO 3apsia.

B3aumopeiicteue 3apsimoB.  3akoH  Kynona. TodeuHBI  ANEKTPUYECKUW  3apsi.
Onektpuueckoe mnojue. Hampsx€HHoCcTh anekTpuueckoro mnons. [lpuHnun cynepno3uuuu
AIEKTPUYECKUX NoJiel. JINHNKM HanpsHKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cun oanexkrpocratmyeckoro moinia.  [loteHmuan. Pa3HOCTh  MOTEHIIMAIOB.
[TpoBOTHHKYN U AMDIIEKTPUKH B DJIEKTPOCTATUYECKOM TToJie. JludiekTpruaeckast IpOHUIIAeMOCTb.

OnekTpoéMkocTb. KoHaeHcatop. DIeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. OJHEprus
3apsHKEHHOT0 KOHAEHCAaTOopa.

TexHUYeCKne yCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHE: DJIEKTPOCKOM, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE SJIEKTPOIPHUOOPOB, KOHIAEHCATOp, KOMUPOBAJIbHBIN
anmnapar, CTpyWHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLIMII ACUCTBUS JJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IOJIE.



DJNeKTpOocTaTUYECKas 3alluTa.

JM3NeKTPUKHU B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCHUMOCTh  AJIGKTPOEMKOCTH  IUIOCKOTO  KOHJEHCATopa OT IUIOMIAAM  IUIACTHH,
paccTOsSHUS MEX1Y HUMH U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepeHnue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannuwtii 31exkmpuueckuii mok. Toxku é paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCIOBUS CYLIECTBOBAHMS DJIEKTPUUECKOro ToKa. McTounuku Toka.
Cuuia Toka. [TocTosiHHBIHN TOK.

Hanpsokenne. 3akon Oma Juisl ydacTka LEmH.

DneKTpuiecKoe COIIPOTHUBIICHHE. VY aensHOE COIIPOTHUBIJICHUE BEIIEeCTBA.
[TocnenoBarenbHOE, MapaieNbHOE, CMEIIAHHOE COEMHEHNE IPOBOJHUKOB.

Pabora snextpudeckoro Toka. 3akon [xoyns—JIena. MOIMIHOCTB 3IEKTPHUUECKOTO TOKA.

DNEKTPOABMKYIIAs CUJIa M BHYTPEHHEE CONMPOTHUBIIEHNE UCTOYHHKA TOKA. 3akoH OMa st
MOJTHOU (3aMKHYTOM) AyieKTpuueckoil nenu. KopoTkoe 3ambikaHue.

DJIeKTpOHHAs TPOBOJIUMOCTH TBEPABIX METAJIIIOB. 3aBUCUMOCTb COTIPOTUBIICHUS METAJIJIOB
oT Temneparypsl. CBEpXIIPOBOAUMOCTD.

DNIeKTpUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOOCTBEHHAasT W TMPUMECHAs NPOBOJAUMOCTH IOJIYIPOBOJIHUKOB.
CsoiicTBa p—n-niepexoja. [lonynpoBoaHUKOBBIE TPUOOPHI.

DNEKTpUYECKUi TOK B PACTBOPAaX M pacIjiaBaX AJIEKTPOJIUTOB. DIEKTPOTUTHYECKAS
U CCOIMAIsl. DIEKTPOIIU3.

DneKTpruUeckuii TOK B razax. CaMOCTOSTENbHBIN 1 HECAMOCTOATEIbHBIN pa3psa. MonHusl.
[Tma3zma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIEpPMETp, BOJBTMETP,
peoctaT, HCTOYHHUKH TOKa, DJIEKTPOHArpeBareibHble MTPHUOOPHI, 3IEKTPOOCBETUTEIHHBIE
MpUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH IUOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
TTOJTYITPOBOTHUKOBBIN N0/, TaIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuitbl TOKa M HAMIPSHKSHMS.

3aBUCUMOCTh COTMPOTHUBJIEHUS WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TIJIOMIATH
MONEPEYHOI0 CEYEHUSI U MaTepHuana.

CwmenaHHOe COeTMHEHHE MTPOBOTHUKOB.

[IpsiMmoe n3MepeHue FneKTpoABMKYIIeH cuiibl. KopoTkoe 3aMblkaHHE TajabBaHUYECKOTO
3JI€MEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTH CONTPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psi 1 MPOBOJIUMOCTh BO3yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

N3yuenne cMenaHHOTro COeTMHEHUS PE3UCTOPOB.

W3mepenue  2IEKTPOABMKYIIEH  CHIbl HMCTOYHMKA TOKA W €r0  BHYTPEHHETO
COTIPOTHUBIICHUSI.

Habmronenue snexrponusa.

Me:xnpeamMeTrHble CBA3U



N3yuenne kxypca ¢usuku 06a3zoBoro ypoBHsS B 10 kimacce OCYIIECTBISCTCS C y4ETOM
COJZIepKATENbHBIX MEXIIPEIMETHBIX CBSI3¢H C KypcaMd MaTeMaTHKH, OHOJIOTWH, XUMHH,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nonsimusl, CBS3aHHBIE C W3YYEHHUEM METOJOB HAYyYHOI'O ITO3HAHUS:
sBJICHWE, HAy4dHbIH (pakT, rumore3a, Qu3nMdeckas BeIWYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
9KCHEPUMEHT, MOAEIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHMEe CHUCTEMbl ypaBHEHMH, JuHeWHas (yHKkuus, mnapaboia,
runep0oiia, uX TpaQuKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (QYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUECKOE TOXKJIECTBO, BEKTOPbl M HMX IPOEKIMH Ha OCU
KOOp/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe IBM)KEHUE B >KMBOH mpupone, auddysus, ocmoc, TenaooOMeH
KUBBIX OpraHU3MOB (BHJIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECUE), SJIEKTPUUECKHUE SBIICHUS B
YKWBOU MIPUPO/IE.

Xumus: TUCKpETHOE CTPOEHHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYI, MOJb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TEJ, >KUJIKOCTEHM M ra3oB, 3JIEKTPUYECKHE
CBOMCTBA METAJJIOB, 3JIEKTPOIUTUYECKAS AUCCOLUALINS, FaIbBaHUKA.

l'eocpaghus: BNaxxHOCTb BO3]lyXa, BETPBL, 0ApOMETP, TEPMOMETP.

Texnonoeusa: npeodpa3zoBaHue IBUKEHUH C UCHOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHHUKE, MOJIIMITHUKK, HCIIONb30BAaHHE 3aKOHA COXPAHEHHUs HMIIyJIbca B TEXHHKE (pakera,
BOJAOMET U Jpyrue), JBUraTellb BHYTPEHHErO CropaHus, IapoBass TypOuHa, OBITOBOU
XOJOAUIBHUK, KOHAUIMOHEP, TEXHOJIOTUHU TOJIy4YE€HHUs] COBPEMEHHBIX MaTepHajoB, B TOM 4HCIE
HaHOMAaTepHaJioB, W  HAHOTEXHOJOIMM,  DJEKTPOCTaTHYeCKas  3alluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHMHBIM TMPUHTEP, dJIEKTpPOHArpeBaTelIbHbIE IPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE IPUOOPHIL, FAJIbBAHUKA.

11 KJIIACC
Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummoe none. I1eKmMpoMazHUMHAA UHOYKYUS

IlocTostHHBIE MarHuThl. B3auMoaeiCcTBHME NOCTOSHHBIX MAarHUTOB. MarnuTtHoe IoJe.
Bexrop marautHON MHAYKIMK. [I[puHIMI Cynieprno3nnuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
nHAyKIuK. KapTiHa TMHNI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe mosie IpoBOJHMKA ¢ TOKOM. KapThHa NMHMN MHAYKIWHA MarHUTHOTO IOJIA
JUIMHHOTO TIPSIMOTO IPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O MPOBOJHUKA, KATYIIKH C TOKOM.
OmneIT Opcrena. BzanMmoaelicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiKEHHOW 4YacTUIbl B
OJTHOPOJIHOM MarHUTHOM mojie. Pabota cuisl Jlopenna.

SIBneHne HSIIEKTPOMarHUTHOM HMHAYKIHMH. IIOTOK BekTOpa MarHUTHOM WHIYKIIHH.
ONEeKTpOABMKYIIAsl CUjla MHAYKIIMH. 3aKOH 3JIEKTpOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABHKYIAs CHUJa WHAYKIUU B IPOBOJIHHUKE,
JBIKYILIEMCS [IOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHAYKIIMH. DIEKTPOABHKYIIAS CUJIa CAMOUHTYKIIUH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKHA C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.



TexHuueckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHUE: IOCTOSIHHBIE MAarHWTHI,
AJIEKTPOMArHUThl, MIEKTPOJIBUTaTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, UHYKI[MOHHAS NI€Yb.

Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 2JIEKTPOHHOr0 ITyYKa MarHUTHBIM IIOJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3auMopeiicTBue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuibl JIopeHia Ha MOHBI AJIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CUJIBI MHAYKLIUU OT CKOPOCTH M3MEHEHHS] MarHUTHOI'O
IIOTOKA.

SIBneHne caMOMHYKIMH.

Yuenuueckuii sxcnepumenm, irabopamopHule pabomul

M3yuyeHne MarHuTHOTO IO KaTYIIKH C TOKOM.

HccenenoBanue 1elCTBUS MOCTOSHHOIO MarHUTa Ha PAMKY € TOKOM.

HccenenoBanue siBICHUS 2IEKTPOMATHUTHON UHAYKIUH.

Pa3znea 5. Kosie0anus 1 BOJITHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMueckue KojeOaHus. ['apmoHnyeckue
konebanusa. Ilepuon, dactora, ammumryna u ¢aza kosneGaHuid. IIpyXUHHBIH MasTHHK.
Matematuueckuil MasTHUK. YpaBHEHHE IapMOHMUYECKUX Kojebanuid. [IpeBpaiieHue sHepruu
IIPU TAPMOHUYECKUX KOJIEOaHUIX.

KonebarenbHplif koHTYyp. CBOOOJHBIE 3JEKTPOMAarHWTHbIE KoJeOaHUs B UAEATBHOM
KoJje0aTelbHOM KOHType. AHAIorus MeXIy MEXaHUYEeCKUMHU U 3JIEKTPOMarHUTHBIMU
kosnebanusMu. ®opmyna ToMcoHa. 3aKOH COXpaHEHHUS PHEPTUM B HUJICATBHOM KoJieOaTeITbHOM
KOHTYpE.

[IpencraBieHue o 3aryxarolux KosuebaHusX. BoIHYKIeHHbIE MEXaHUYECKUEe KoJeOaHus.
Pe3onanc. BeiHyK1€HHBIE 37IEKTPOMarHUTHBIE KOJIEOaHMsL.

[Tepemennblil Tok. CHHYCOMJAJIbHBIN MEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOr0 TOKA.
AMIUITUTYAHOE U JeHCTBYIOIIEE 3HAaUEHNE CUIIbl TOKA U HaNpsHKEHUS.

Tpancopmarop. IIpousBoacTBo, mepegaya M MOTpeOJICHUE DIEKTPUUYECKON SHEPTHH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa uCHoab30BaHus
AJIEKTPOIHEPIHU B ITOBCETHEBHOM KU3HH.

TexHudeckne yCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHUE: DIIEKTPUYECKHI 3BOHOK,
TeHEPATOP MEPEMEHHOI0 TOKA, JUHUU AIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeIbHOM cucTeMbl (MPYKUHHBIN UM MaTeMaTU4eCKUil
MAasITHUK).

Hab6nronenue 3aTyxarmux KoineOaHui.

HccnenoBanue CBONCTB BBIHYKACHHBIX KOJIEOaHUH.

Hab6nronenue pezonanca.

CB00OOAHBIE HIIEKTPOMArHUTHbIE KOJICOAHMS.



OcuumnorpamMmbl  (3aBUCUMOCTH  CUJIBI  TOKAa M HAaNpsDKEHUsST OT BPEMEHH) A
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc npu mociie1oBaTe€IbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOopa.

MoJenb TMHUY NIEKTpOIIEpesayu.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul

HccnenoBanue 3aBUCUMOCTH IIEpUOJa MajbIX KojeOaHU rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipysa.

HccnenoBanne IepeMEHHOIO TOKa B ILENM W3 IOCIEJOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbLE 60JIHbL

Mexanuueckue BOJHBI, yclioBus pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHus
u januHa BonHBL [lomepeunsle M MpoJoOJbHBIE BONHBL MHTepdepeHnms u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBMSI M3JIy4EHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTanus BektopoB E, B, V B anekrpomarautHOi BojHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXX€HHE, IpelloMJeHue, mnosspusanus, audpaxuus, uHTeppepeHuus. CKopocTb
JJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. IIprMeHeHue 3JI€KTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIMIIBI paIUOCBA3H U TeNeBUAeHUA. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHHueCcKue yCcTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHUE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
yJIbTPa3ByKOBasi AMArHOCTHKA B TEXHMKE U MEIUIIMHE, pajgap, paJiuoNpuEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacpoCTPaHEHNUE TTOTIEPEUHBIX U MPOOJIBHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

HaOGnronenue oTpaxeHus U MpeoMIICHHUS] MEXaHUYECKHUX BOJIH.

Habmonenne nnreppepeHunn u AMPppakiui MEXaHUYECKUX BOJIH.

3BYKOBOH PE30HAHC.

HabGmronenne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJOM M 4YacTOTOU
KoJIe0aHUH.

HccnenoBanne CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJsipusanus, Tudpakuus, uHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeitHoe pacipocTpaHEHHE CBETA B OTHOPOJHON CpENeE.
JIyu cBeta. ToueuHblld HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne H300pakeHUH B IIOCKOM
3epKajie.

[Ipenomnenue cBeta. 3akOHBI MpeJOMIIEHUs cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHus. IlomHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroia NOJHOTO BHYTPEHHETO
OTpaXKEHHUSL.

Hucnepcus csera. CnoxHblil coctaB Genoro cseta. L{Ber.



Cobuparomue M pacceuBaromue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
OINTUYECKasi cujia TOHKOHM JuH3bL. [locTpoeHne n3o0paskeHHit B COOMPAIOIUX U PaCcCEUBAIOLINX
nuH3ax. PopMyia TOHKOW JIUH3BL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Tpenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HWCTOYHUKH. Y CIOBUSA
HAOJI0ACHNSI MAKCHMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHOM KapTUHE OT JBYX CHH(a3HBIX
KOI'€pEHTHBIX MCTOYHHUKOB.

Hudpakuus cBera. Judpakumonnas pemérka. YciaoBue HaOMIOJCHHUS TJIaBHBIX
MaKCHUMYMOB IPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha IU(PAKIIHOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpoiicTBa M IMpPaKTHUYECKOE IPUMEHEHHE: OYKHM, Jyma, (oToamnmnapar,
IIPOCKIMOHHBIN ammapar, MHMKpPOCKOI, TEJIECKOI, BOJOKOHHas ONTUKA, JAU(PAKIMOHHAS
pELIETKA, TIOJISIPOUI.

Llemoncmpayuu

[TpsimonuHEHOE pacIpOCTpPaHEHUE, OTPAXEHUE U IpeloMieHHe cBeTa. OnTudeckue
MPUOOPBHI.

[TostHOE BHYyTpeHHEE OTpaxkeHue. Moziesib CBETOBOAA.

HccnenoBanue cBONCTB U300paKeHUN B JTMH3aX.

Mopenu MEKPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHum cpera.

Habmonenue nudpaxnuu cera.

HaGnronenue nucnepcuu cBeTa.

[TosryueHue criekTpa ¢ MOMOILBIO IPU3MBI.

[TosryueHue criekTpa ¢ HOMOIIBIO JU(PAKIIUOHHOMN PELIETKH.

Habmronenue nonsipusanuu cera.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

M3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.

HccnenoBanue CBONCTB H300pakeHUH B TMH3aX.

Hab6mronenue qucniepcuu certa.

Pa3nen 6. OCHOBBI CrieNIAIBLHON TEOPHUH OTHOCUTEIBHOCTH

I'paHuIpl NPUMEHMMOCTH KJIacCHUECKOM MeXxaHukH. [locTynarsl cnenualbHON TEOpHH
OTHOCUTENILHOCTH: HMHBAPUAHTHOCTh MOJYJ CKOPOCTH CBe€Ta B BaKyyMmMe, IPHUHLUI
OTHOCHUTENIbHOCTH DHUHIITEHHA.

OTHOCHTENBHOCTH OTHOBPEMEHHOCTH. 3aM€eIJICHUE BPEMEHU U COKPAIICHUE JJINHBI.

OHEeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJIBCOM PENATUBUCTCKON YaCTULBI. DHEPT U MOKOS.

Pa3nen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmol K6aHmMo8ol ONMuUKU

®otonbl. Popmyna [Inanka cBsi3u 3HEpPruM (POTOHA € €ro YaCTOTON. DHEPIUs U UMITYJIbC
¢doToHa.

Otkpeitie u uccrnenoBanue ¢orodpdexkra. Ombitet A. I. CroneroBa. 3aKOHbI
¢doroaddexra. YpaBHenue DitHiTeitHa 1 porordpexra. «KpacHas rpanuna» gorospdekra.

Hasnenue ceeta. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuuyeckue yCTpoHCTBa M MPaKTUUYECKOE MpUMEHEHUe: (OTOIEMEHT, (OTOJATUHK,
COJIHEYHas OaTapes, CBETOAUOI.



Jlemoncmpayuu
®oTod3ddeKT Ha yCTaHOBKE C IIMHKOBOH MJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
CBeToaHoI.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Mopnens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. Ilnaneraphas
Mozenb atoma. [loctynarsl bopa. M3nydyenue u nornomenrue GOTOHOB MpH HEpexoje aToMa ¢
OJIHOTO YpOBHSI BSHepruum Ha Apyrol. Buasl cnektpoB. CHeKTp YpOBHEW 3HEPrMM aToMa
BOZOPOJA.
BosHoBbie cBoiicTBa yacTtull. Bosnsl 1e bpoiinis. KopnyckyisipHO-BOJHOBOM Ayallu3M.
CHOHTaHHOE U BBIHYK/JEHHOE U3Ty4EHUE.
TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: CHEKTPAJIbHBIM  aHaJIN3
(criekTpocKoM), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monuenb onsita Pesepdopra.
Onpenenenne JIMHbI BOJIHBI Ja3epa.
Habmtoienue nMHeiyaThiX CIEKTPOB U3TYUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopHule pabomul
Hab6nronenue IMHEHYaToro CreKTpa.
Tema 3. Amommnoe aopo
OKCIIEPUMEHTHI,  JOKa3bIBAIOUIME  CIIOXKHOCTD CTPOEHHS  sjpa. OTtkpbITHE
paauoaktuBHOCTH. OTBITE Pedepdopaa mo onpenenseHno cocTaBa paJuoakKTUBHOTO U3ITyUYCHHUS.
CoiicTBa anb(a-, 6era-, raMmMma-u31ydyeHus. BiusHue paqnoakTHBHOCTU HA KHUBbIE OPTraHU3MBI.
OtkpeiTHe mpoToHa M HedTpoHa. HykionHas Mmoxens siapa I'eitzenOepra—lBanenko.
3apsin sanpa. MaccoBoe uucio siapa. M3otomnsl.
Anbda-pacniaa. DNEeKTPOHHBIH M MO3UTPOHHBIM Oera-pacmaz. ['amMma-uzinydeHue. 3akoH
PaZMoaKTUBHOIO pacraja.
OHeprus cBs3M HYKJIOHOB B siipe. SnepHble cuibl. Jledekt maccol sapa.
Snepusle peakuuu. [lenenue u CUHTES SIEP.
Anepuuiii peaxtop. Tepmosinepusiii cuHTe3. Ilpobmembl M NEPCHEKTHBHI SAEPHOMN
SHEPreTUKU. JKOJIOTMYECKUE aCTIeKThI SAEPHON SHEPTreTHKH.
OnemeHTapHble YacTUllbl. OTKPHITHE TO3UTPOHA.
Metobl HaOIIOACHUS U PETUCTPALIUU JIEMEHTAPHBIX YacTHII.
@OyHaMeHTaIbHbIE B3aUMOACHCTBHS. ENMHCTBO pusnueckol KapTUHBI MUpA.

TexHuueckue ycTpoHCTBa M MPAKTUUYECKOE NMPUMEHEHHE: T03UMeTp, Kamepa BuibcoHa,
SJICPHBINA peakTop, aTOMHasi bomoa.

Jlemoncmpayuu
CuéTurK HOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomel
HccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (oTorpadusim).
Paznen 8. DiieMeHTHI aCTPOHOMHH M ACTPOPU3UKH
Oransl  pa3BuTHsl  acTpoHOMMHM. llpukinazHoe ¥ MHMPOBO33PEHUECKOE  3HAUEHHE
aCTPOHOMMHU.

Bupg 3Bé3aH0T0 HeOa. CO3BCSI[I/I$I, SIPKHUC 3Bé3IILI, IJIaHETHhI, UX BUAUMOC JIBHXCHUC.



Conneunas cucrema.

Connue. Conneunast akTuBHOCTh. Wcrounuk sHepruu CosHa W 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMma «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3[BI
IJIABHOM TIOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» Uil 3BE3] TJIaBHOU
nocieqoBareabHoCcTU. BHyTpeHHee cTpoeHue 3BE34. CoOBpEMEHHBIE NPEJACTaBICHUA O
IIPOUCXOXACHUHU U 3BoJronu CoslHLa U 3BE311. DTambl AKU3HU 3BE3I.

Muieunsiii [1yTe — Hamia ["anaktuka. [lonoxenue u nemxenue Counia B ['anaktuke. Turmsl
rajlakTuk. PaguoranakTuky u kBazapel. YEpHbIE NBIPHI B sIpaxX raJIakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6ma. Paszberanme ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnooenus

HaOnroneHnuss HEBOOPYKEHHBIM I71a30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX HMPUIOKEHUH
IUIsL OIIpe/ieNIeHHs! MTOJIOKEHHUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nosymapus 1 sipkue 3BE3/IbI.

Hab6monenus B Teneckon Jlynsl, miuanet, Mieunoro Ilyrtu.

O000marnee noBTOpeHne

Ponp (u3MKM M acTpOHOMHUM B 3KOHOMHUYECKOH, TEXHOJOTHMYECKOM, COLMAIbHON U
THYECKOW cdepax AeATENIbHOCTH 4YeJIOBeKa, pPOJib M MeCTO (U3MKM U acTPOHOMUHU B
COBPEMEHHOW HAaydyHOW KapTHHE MHpa, poib (U3NYECKOHl Teopun B (POpMUPOBAHUH
MPECTaBICHUN O (PU3MUECKON KapTHHE MUPA, MECTO (PU3MUECKON KAPTHHBI MUpPa B O0IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O IIPUPOJE.

MexnpeaMeTHbIE CBA3H

N3yuenne kypca ¢usuku 0a3oBoro ypoBHsS B 11 Kilacce OCYyHIECTBISIETCS € Y4ETOM
COJIEP’KATENIbHBIX MEXIPEIMETHBIX CBSA3€M € KypcamMu MaTeMaTuKH, OWOJIOTUH, XHMHUH,
reorpaguu U TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBA3aHHbIE C H3YYEHUEM METOJIOB HAy4YHOI'O ITO3HAHUS:
SBJICHHE, HAy4HbIM (akt, rumoresa, (usnyeckas BeTUUMHA, 3aKOH, TEOPHs, HaOIIOJECHUE,
9KCIIEPUMEHT, MOJIEIIMPOBaHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIUU: CHUHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHl M HX
MPOEKIIMM Ha OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB, NMPOU3BOJHBIE IJIEMEHTAPHBIX (YHKLUH,
MIPU3HAKY [TOJI00US TPEYTOJIbHUKOB, ONpeieIeHNe IIOaAN TNIOCKUX GUryp u o0béMa Tel.

buonocus: snekTpuyeckue SBICHUS B KUBOM MNpHpoje, KojieOaTelabHbIE ABMKEHUS B
KUBOW MpUpOJE, ONTUYECKHE SIBJICHUS B JKMBOM MpHUpPOJE, NEHCTBUE paJualliid Ha >KUBbIE
OpraHU3MBl.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaNIMYeCKassh CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN pelETKH, CIIEKTPAIbHbBIN aHAIU3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (GoTochEMKa 3eMHOU
MIOBEPXHOCTHU, IIPECKA3aHUE 3EMJIIETPACEHU.

Texnonozusi: MTUHUN DIEKTPOIIEpeiad, TeHEpaToOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
WHIYKIIMOHHAS Te4yb, pajap, paJuONpUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

[Inanupyemble  pe3ynbTaTbl  ONUPAIOTCd Ha  Beayllde IeJieBble  YCTAHOBKH,
OTpaXKarollle OCHOBHOM CYIIECTBEHHBIM BKJIAQJ M3y4aeMOM IIpOrpaMMbl B Pa3BUTHE
o0yyJaromuxcs, UX COCOOHOCTEH ¢ MCII0JIb30BaHUEM CPEICTB 00yUYEHUs U BOCIIUTAHHS LIEHTpa
€CTECTBEHHO — HAyYHOW U TEXHOJIOIMYECKOM HanpaBieHHOCTeR «Touka pocTay.

JIMYHOCTHBIE PE3YJIbTATDBI

JIMdHOCTHBIE Pe3yabTaThl OCBOCHHUS Yy4eOHOro mpeamera «Du3nKay TOIHKHBI OTPaXarh
TOTOBHOCTh U CIIOCOOHOCTH OOYy4aroUIUXCs PyKOBOJACTBOBATHCS C(HOPMHPOBAHHON BHYTPEHHEH
MO3UIMEHl JTUYHOCTH, CHUCTEeMOW IICHHOCTHBIX OpPHUEHTAIlui, T[MO3UTUBHBIX BHYTPEHHHX
yOKICHUH, COOTBETCTBYIONIMX TPAJAWIIMOHHBIM IIEHHOCTSIM  POCCHUICKOTO  0OIIecTBa,
paciIMpeHue >KU3HCHHOTO OIbITa M OMBITA JEATCIHHOCTH B MPOIECCE PeaU3allMd OCHOBHBIX
HaIpaBJIEHUH BOCTIUTATENBHOMN JI€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIMTAHMA:

cOPMHUPOBAHHOCTh ~ TPAXKAAHCKOM  MO3UIMM  OOYYaIOLIErocss Kak AakTUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCUNCKOrO OOIIEeCTBa;

NPUHITHE TPATUIMOHHBIX OOIIEUYETIOBEYECKUX T'YMAHUCTUYECKUX U JIEMOKPATHUECKUX
IIEHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIHHOCTh B MHTEpECAX TPaKIaHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIBLHBIMA WHCTUTYTAMH B COOTBETCTBHH C UX
(YHKIIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMAaHUTAPHOH W BOJIOHTEPCKOH JIEATSIILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUNCKOMN TPasKJaHCKOM UACHTHYHOCTH, TATPHUOTH3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, TOCTHKEHHUSM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHHSA:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHTYAI[MIO0 W IPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCIIC B JICSITEILHOCTH YUEHOTO;

OCO3HaHHWE JITYHOTO BKJIaJ[a B TIOCTPOCHHUE YCTONYMBOTO OYYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS

ACTETHYECKOE OTHOIIEHUE K MUPY, BKITFOUAst 3CTCTHKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
¢busnueckoil HayKe;

5) TPy10BOT0 BOCIIUTAHUS:

WHTEpeC K pa3audHbiM chepamM TpodecCHOHATBHOW JEATSIBHOCTH, B TOM YHCIIEC
CBS3aHHBIM C (HU3MKOW M TEXHHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIK BBIOOp Oymymiei
npodeccuu U peann3oBbIBATE COOCTBEHHBIC KHU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M caMO0OpazoBaHUIO B o0jacTu (UMK Ha
MPOTSKEHUU BCEU JKU3HH;

6) 3K0JI0rM4eCcKOro BOCIIMTAHHUS:

c(OpPMUPOBAHHOCTh HKOJIOTUYECKON KYJIBTYphl, OCO3HaHHE TJI00AJIbHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



IJIAHUPOBAHUE U OCYILLECTBIICHUE NEHUCTBUM B OKPYXKAIOLIECH Cpele Ha OCHOBE 3HAHUSA
LeJIEN YCTONYMBOTO Pa3BUTHS YEIIOBEYECTBA;

paclIUpeHue OIbITa JAEATEIbHOCTH SKOJOTMYECKOM HAIPABICHHOCTH HAa OCHOBE
UMEIOIIMXCs 3HaHu 110 pusuke;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

C(OPMUPOBAHHOCTb ~ MUPOBO33PEHHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO
pa3BuTHs (prU3MUECKON HAYKH;

OCO3HAHME IEHHOCTH HAYYHOH JIeSATEIbHOCTH, TOTOBHOCTh B IIPOIIECCE U3YUCHUs (PU3UKU
OCYLIECTBJIATh IIPOEKTHYIO ¥ UCCIIEI0BATEILCKYIO IE€ATEIBHOCTD HHIMBUIyAJIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTebHBIC YHUBEpPCAIbHbIC YUeOHbIE 1eiiCTBHA
Ba3oBble 1oruyeckue geiicTBUA:

CaMOCTOATENBHO (HOPMYIMPOBATh M AaKTyaJIM3HPOBaTh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIATH 1IeNIU AESITEIbHOCTH, 33/1aBaTh IAPAMETPhl U KPUTEPUH UX JTIOCTUKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH W IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabarbIBaTh IJIaH PELICHUs MPOOIEMbI C YIETOM aHAIN3a UMEIOLIUXCS MaTepUaTIbHbBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIBbHOCTh, OLICHUBAaTh COOTBETCTBUE PE3YJbTATOB LIEJSAM,
OLIEHUBATh PUCKH MOCIIEJICTBUH AEATEIbHOCTH;

KOOPJAMHUPOBATh M BBIIIOJHATH PabOTy B YCIOBHUSX PpEAIbHOIO, BUPTYAJIbHOIO U
KOMOWHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUN )KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciegoBaTenbcKue 1eiiCTBUS:

BJIQ/IETh HAyYHOW TEPMUHOJIOTMEW, KJIIOYEBBIMU HOHATUAMHU U MeTOAaMH (pU3MUecKOon
HayKU;

BJIAJICTh HaBbIKAMU y4eOHO-HUCCIIEOBATENILCKOM U MPOEKTHOM NeATeNbHOCTH B 00JacTH
(U3HUKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MTOMCKY METOJIOB pPEIlIeHuUs 3ada4
(U3MYECKOTO CoAepKaHusl, IPUMEHEHHUIO Pa3JInYHbIX METOI0B TO3HAHMUS;

BIIAJIETh BUJIAMHU JEATEIBHOCTU IO IOJYYEHUIO HOBOTO 3HAHUSA, €0 HMHTEPIpETaluH,
peoOpa3soBaHUI0 W TMPUMEHEHHIO B pa3IMYHbIX YYEOHBIX CHUTyalUsX, B TOM 4HCIE IpH
CO3/1aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATh
TUIOTE3y €€ pElIeHHs, HaxOOUThb AapryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOMX YTBEPXKICHUH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS;

AQHAIM3UPOBATh TIOMYyYEHHBbIE B XOJ€ pEUIeHUs 3aJaud pe3yJbTaThbl, KPUTHUYECKU
OLIEHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (popMynUpoOBaTh COOCTBEHHBIE 3aJjaud B 00pa30BATENbHOH JIEATENBHOCTH, B
TOM YHCJIe NIPU U3yYEeHUU PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb [IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTUYECKYIO 00JIaCTh KU3HEIEATEIbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEU, IPEIaraTh OPUTHHAIBHBIE TOAXO0/IbI U PELLEHUS;

CTaBUTh MPOOJIEMBI U 3a]]auH, TONYCKAIOIINE albTepHATUBHBIEC PELLICHUS.

Padora ¢ nundopmanmeii:



BJIAJICTh HaBBIKAMH MOJy4YeHUs MH(OpMaAIK (PU3NUIECKOTO COJACpPKAHUS U3 UCTOUHUKOB
Pa3HBIX THIIOB, CaMOCTOSTEJIBHO OCYHIECTBIATH IIOMCK, AaHAJIU3, CHCTEMATU3aLUI0 U
MHTEpIpeTannio HHPOPMALIUU PAa3IHYHBIX BUJOB U (OPM MPECTABICHHS;

OLIEHUBATh JOCTOBEPHOCTh HH(POpMALINY;

UCITIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pElIEHNN KOTHUTMBHBIX, KOMMYHUKAaTUBHBIX U OpPraHM3alMOHHBIX 3a1ad C COOJIIOJIEHUEM
TpeOOBaHUI IPrOHOMHUKH, TEXHUKU 0€30MaCHOCTH, 'MTUEHBI, pecypcocOepeKeHus, IPaBOBbIX U
TUYECKUX HOPM, HOPM HH(OPMALIMOHHOHN 0€3011acCHOCTH;

CO3/1aBaThb TEKCThl (U3NYECKOIO COJAEPKAaHUS B pa3M4HbIX (opMmaTax ¢ y4éToMm
Ha3HaueHUs WHPOpPMALMM W LEJNEeBOM ayauTopuu, BHIOMpas ONTHMalbHYIO (opMy
IIPEACTABJICHUS U BU3YaIU3aLlAH.

KomMMmyHnKaTUBHBbIE YHUBEPCAJbHbIE yUeOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIIEHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOI! 1eSITENbHOCTH;

pacro3HaBaTh MPEIIOCHUIKN KOH()IMKTHBIX CUTYallui U CMSTYaTh KOH(IUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHMS C HMCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCII0JIb30BATh IPEUMYILIECTBA KOMaH/IHON U MHAUBU1yaJIbHOU PabOTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHI C y4&€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 4JIeHA KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEATEIbHOCTH, OPraHHM30BBIBAaTh W KOOPAMHHUPOBATH
JNEUCTBHS IO €€ JOCTMIKEHHUIO: COCTABJIATH IUIAH JEHWCTBHM, PACHPENENATh POJH C Y4ETOM
MHEHUH YJaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLICHMBATh KaYeCTBO CBOErO BKJIAJA M KaKJIOT0 Y4aCTHHUKA KOMaH/bl B OOLIUIl pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE ITPOEKTHI, OLICHUBATh WAECHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBIIAATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYaLHUAX,
MPOSIBJISITH TBOPUECTBO U BOOOpayKeHHE, ObITh HHUIIMATHBHBIM.

PeryasitTuBHbIe YHMBepCaJIbHbIe Y4eOHbIC e CTBUSA
Camoopranu3aums:
CaMOCTOSITENIbHO OCYILECTBISATh IMO3HABATENIbHYIO JESATENHOCTh B 00JacTu (PU3UKU U
aCTPOHOMMHU, BBISABJIATH POOJIEMBI, CTaBUTh U ()OPMYIHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELIEHUS PAacCUYETHBIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOM paboThl € y4y€TOM HMEIOLIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHU;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsM;
pacuIMpsATh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTeHHH;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelleHHE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO OSPYAULUMH B 00JacTu (UBHKH,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLIMOHATbHBI HHTEJLIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B NIESITEIBHOCTh, OLEHUBAThH
COOTBETCTBHUE PE3YIIBTATOB LIENSIM;

BJIQJICTh HABBIKAMU TO3HABATEILHOU PEQIICKCHH KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUHN
Y MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCIIOJIb30BATh MPUEMBI PEQIICKCHUH [Tl OTICHKU CUTYAIlUH, BEIOOpA BEPHOTO PEIICHHUS,

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHUS 10 UX CHUKEHHUIO;

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX [IPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MPUHUMATH CeOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U APTYMEHTBI IPYTUX [IPU aHAJIU3E PE3YJIHTATOB AEATEIIBHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B npouiecce 1ocTHKEHUS TUYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTrPamMMBbl 10 GU3HKE IS
YpOBHSI CpefHero ooiiero o0pa3oBaHusi y 00y4arOIIUXCsl COBEPIICHCTBYETCS IMOLMOHAIBHBIH
WHTEJUIEKT, MPENoaralomui c)OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAILHOE COCTOSHUE,
BHJICTh HAMPABJICHHS PA3BUTHS COOCTBEHHOM SMOIMOHATIBHON Cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIIOCOOHOCTh aJalTHPOBATHCA K SMOIMOHATHHBIM
WU3MEHEHUSAM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKIIIOYAIOIIEH CTPEMIIEHHE K JOCTHKEHUIO L€ U YCIIEXY,
ONTUMH3M, UHUIIUATUBHOCTh, YMEHUE ICUCTBOBATH UCXO/ISI U3 CBOMX BO3MOKHOCTEM;

AMIIATUH, BKIIIOYAIONIEH CMOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHUE APYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLIECHUS, CIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHUS C APYTUMHU
JIOTbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC M pa3pemiaTh KOHMIUKTHL

NPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kJjiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OO YUAIOIINXCSI YMEHUIN:

JIEMOHCTPHUPOBATh HA MPUMEpPax poJib U MecTo (pu3uku B (POPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAPTHUHBI MHUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJIOTHM, B MPAKTUUYECKOH
JEeSATEIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHHUS M3YUYEHHBIX (DU3NYECKUX MOJENei: MarepuaibHas
TOYKa, MHEepLUUalbHasi CUCTEMa OTCYETA, aOCOJIOTHO TBEPAOE TENO, MICAbHBINA ra3, MOJAEIU
CTPOEHHUSI Ta30B, KUJAKOCTEH M TBEPABIX TEJ, TOYEUHBIH AIEKTPUUECKUN 3apsA]l MPU PELICHUU
(bu3nuecKux 3a/1ay;

pacro3HaBath (U3HUECKHE SBICHUS (MPOILIECCH) M OOBSCHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISPHO-KHHETUYECKOW TEOPHH CTPOSHHUS BEIIECTBA U DJIECKTPOIUHAMUKH:
paBHOMEpPHOE M PABHOYCKOPEHHOE NPSIMOJMHEHHOE MABM)KEHHE, CBOOOJHOE TaJCHHUE Te,
JIBUKEHHE 10 OKPYXHOCTH, HHepIus, B3aumMmozeicTBue ten, auddysus, OpoyHOBCKOe
JBIDKEHUE, CTPOCHUE XHUIKOCTEH W TBEPABIX TeJ, M3MEHEHHE 00bEMa TeNl MPH HarpeBaHUU
(oxytaXkAeHUM), TEMJIOBOE PaBHOBECHE, HCTIapeHHe, KOHEHC CAllHsl, TIaBJIeHNE, KpUCTaNIN3allns,
KHUTIEHUE, BIAKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHWU B 3aKPHITOM
coCyJle, CBS3b MEXIYy IapaMeTpaMu COCTOSIHHSI Ta3a B M30MPOLECCax, DJIEKTpU3alus Ted,
B3aUMO/ICHCTBUE 3apsI0B;

OTUCBHIBATh MEXAaHWYECKOE IBIKEHUE, MCTONB3YySd (PU3MUECKUE BEIWYUHBI: KOOPJIUHATA,
MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJia, UMITYJIbC Tella, KUHETUYECKast



SHEprusi, MOTCHIMATbHAS JHEPIHsi, MeXaHudeckas paboTa, MEeXaHWYeCKas MOIIHOCTH; MpHU
OMHMCAaHWW TPABUIBHO TPAKTOBATh (DU3MYECKHI CMBICT HWCHOJB3YEMBIX BEIWYHH, WX
0003HAYCHHS U €IUHUIIBI, HAXOAUTH ()OPMYIIbI, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYUHY
C IPYTUMH BEIIMYUHAMY;

ONUCHIBAaTh H3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€N M TEIUJIOBBIE SBJICHUS, HCIONb3Ys
¢u3nuecKkue BETUYMHBL: JaBJICHHWE Tra3a, TeMIeparypa, CpeaHss KHHETHYECKas JSHEprus
Xa0THYECKOr0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAJpaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHsISI HHEprusi, padora rasza, KO3(QQHUIHEHT MOJE3HOro ACHCTBHS TEIIOBOTO
JBUTATEIS; IPH OMMCAHUY MPABUIBLHO TPAKTOBATh (PUINUYCCKUN CMBICI HCIIOIh3YEMbIX BEIIMYHH,
UX O00O03HAUEHUS M CIUHUIBI, HAXOAUTh (HOPMYIIBI, CBSI3BIBAIOIIME TaHHYIO (DU3UYECKYIO
BEJIMYUHY C IPYTUMHU BEJIMUMHAM;

ONMUCHIBAaTh M3YYEHHBIEC SJICKTPUUECKHE CBOWCTBA BEIIECTBA U IJIEKTPUUYECKUE SIBICHUS
(mporiecchl), UCMONB3Ysl (PU3UYECKHE BEITUYHHBI: JJIEKTPUUCCKHUMA 3apsll, dJIEKTPHUECKOE TOJe,
HanpsHKEHHOCTh  MOJIs, MOTEHLMAN, PAa3HOCTh IOTEHLUUAJIOB; IpPH ONUCAHUU MPaBUIIBHO
TPaKTOBaTh (PUINYECKUI CMBICT HCIONB3YEMbIX BEJIWYMH, MX OOO3HAYCHHS] M €IUHUIIBL;
YKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHHY C IPYTHMH BEINIMHAMU,

AHATM3UPOBATh (PU3WYECKUE TIPOIECCHI M SIBJICHHS, WCIONB3YS (U3HUECKUE 3aKOHBI H
NpUHOMNEL: 3akoH BcemupHoro tsarotenus, I, II u III 3akonbl HproToHa, 3aKOH cOXpaHEHUS
MEXaHUYECKON HHEPrUH, 3aKOH COXPAHEHMS UMITYJIbCa, IPUHIUI CYNEPHO3UIUN CUII, TPUHIUI
paBHOIPaBUs UHEPLHUATIBHBIX CUCTEM OTCUETA, MOJICKYJIAPHO-KMHETHYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CPEIHEW KUHETHYECKON SHEPrUu TEIUIOBOTO JBUKEHUS
MOJIEKYJI ¢ aOCONIIOTHON TeMIepaTypoil, MepBbld 3aKOH TEPMOJUHAMHUKHU, 3aKOH COXpaHEHUS
ANEKTPUYECKOro 3apsja, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIUITBI IEUCTBHS MAITUH, TPHOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3nuyaTth yCIOBHS X O€30MAaCHOTO HCIOIb30BaHUS B MIOBCEIHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTHI TIO0 HUCCIECTOBAHUIO (PU3NYECKUX SIBICHUI U TPOIECCOB C
UCIONIb30BAaHUEM TPSAMBIX W KOCBEHHBIX M3MEpPEHUH, TMmpu d3TOM  (POpMYIHUPOBATH
npobieMy/3ajlady ¥ TUIOTE3y y4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEAJIOKEHHOTO 000PYI0BAHUS, TPOBOIUTH OMBIT U (DOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIMYUH, MPH STOM
BBIOMpATh ONTUMANbHBIA CHOCOO H3MEpEeHUsT U HCIOJIb30BaTh HM3BECTHBIE METOJIbI OIEHKU
MIOTPEIHOCTEN U3MEPEHUN;

WCCJIEIOBATh 3aBUCUMOCTH MEXIYy (U3UYECKMMU BEJIUYMHAMHU C HCIOJb30BaHUEM
MpSMBIX U3MEPEHHH, MPU OSTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHpPOBATH pe3yabTaThl
MOJIYYEHHOUW 3aBUCUMOCTH (PU3NYECKUX BEIWYMH B BUJE TaOMUI] U TpadUKOB, J1E1aTh BBIBOIBI
0 pe3yJabTaTaM UCCIEAOBaHUS;

coOmo1aTh MpaBmiia OE30MAaCHOTO TpyJa MPU MPOBEACHUU HCCICIOBAHMN B paMKax
y4eOHOr0 OSKCIEPUMEHTa, Y4eOHO-HUCCIENOBATEIbCKOW U TPOEKTHOW JEATENBHOCTH C
HCIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOHUCTB U 1a00OpaTOPHOTO 000PYAOBaAHNUS;

pemath pacu€THBIE 3aJadyd C SIBHO 3aJlaHHONW (PU3WYECKOM MOJIENbI0, HCIOIB3Ys
(bu3uYecKre 3aKOHBI M MPUHITMIIBI, HA OCHOBE aHaJM3a yCIOBUS 3a/1a4u BIOUpATh (HU3HUUECKYIO
MOJIeTIb, BBIICIATh (DU3UYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE M €€ pelleHus,
MIPOBOMTH PACcUEThI U OIICHUBATH PEAIbHOCTh MOJYUYEHHOTO 3HAYCHUS (PU3NUECKOM BETUIHUHBI;

pemiaTh Ka4yeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUHBYIO IIETIOUKY
PacCyXXJICHHI ¢ ONTOPO HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,



UCTOJNB30BaTh MPH PEIICHMH Y4YeOHBIX 3aJad COBpPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJIOTUH JUIs TIOMCKA, CTPYKTYpHUPOBAHMS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOU U
HAYYHO-TIONYJISIPHOW MH(OPMALMU, MOJYYCHHON W3 pPAa3JIMYHbIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh [10JydaeMyro HH(OpMaIuio;

IPUBOAUTH NPUMEPH! BKJIAJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(M3UKOB B Pa3BUTHE
HayKH, 00bSCHEHNE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCMOJIb30BaTh TEOPETHUYECKHE 3HAaHUA 1O (U3UMKE B IIOBCEIHEBHOW JKM3HM s
obecrieyeHus 6€30M1aCHOCTH MPHU 0OpaleHUH ¢ TPUOOPaMU U TEXHUYECKUMHU yCTPOICTBaMU, JUIs
COXpaHEHHS 3/I0POBbS U COOIIOCHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpYIIE C BHITOJTHEHUEM PA3UYHBIX COLUAIBHBIX POJICH, MJIaHUPOBATh paboTy
IpYMIIbl, PalMOHAIBHO paclpelnesaTh OO0f3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTh B
HECTaHJApPTHBIX CUTYyalMsIX, aJ€KBATHO OLIEHMBATh BKJIAJ KaKJOTO0 U3 YYaCTHUKOB IpYIMIbI B
pelIeHrne paccMaTpuBaeMon IPOOIJIEMBI.

K konny oOyuenust B 11 kj1acce npeaMeTHble pe3yiabTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHH:

JIEMOHCTPHPOBATh Ha IpUMEpPax posib U MecTO (HU3UKH B (POPMHUPOBAHHH COBPEMEHHOM
Hay4YHOU KApTUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHHKH M TEXHOJIOTMM, B NPAKTHYECKOU
NesITeIbHOCTH JIF0/IeH, LIEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTHHBI MUPA;

YUUTBIBATh TPAHMLBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJeNedl: TOoYeuHbIH
ANEKTPUYECKUN 3apsii, Jyd CBeTa, TOYEUHBbI HMCTOYHMK CBETa, sIepHasl MOJENb aroma,
HYKJIOHHAs1 MOJI€JIb aTOMHOT0 /Ipa MPH pelIeHnH (PU3HUECKUX 3a1au;

pacrio3HaBaTh ()U3MYECKHE SIBJIECHUS (IIPOLECCh) U OOBACHATH UX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUUYECKas MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHMTHOE JEHCTBHUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIMS, JACHCTBME MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JBIXKYILMHCS 3apsij,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETA, OTPaKEHUE,
npejgoMiieHue, uHTepdepeHuus, audpakuus U OdsApU3alus CBeTa, JUCIEpPCHUs CBeTa,
dhotoanekrpuuecknii 3pdext (pororddexr), cBeToBOE NaBICHHE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aTOMa BOAOPO/Ia, €CTECTBEHHAs! M UCKYCCTBEHHAs! paIuOAKTUBHOCTb;

OIKCBIBATh M3YYEHHBIE CBOMCTBA BeIIECTBA (AJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOAUMOCTh PA3JIMYHBIX CPENl) U AJIEKTPOMATHUTHBIE SIBIECHUS (TPOLIECCHI),
UCHONb3ysl (U3MUYECKHUE BEIMYMHBL: DJEKTPUYECKUN 3apsl], cujla TOKa, JIIEKTPUUYECKOE
HaIpsDKEHUE, JIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh TOTEHIIMAJIOB, AJIEKTPOABIIKYILAs CHJIa,
paboTa TOKa, MHIYKIMS MarHUTHOTO MOis, cuia Ammepa, cuia JlopeHna, MHAYKTUBHOCTb
KaTyIIKH, SHEPrusi 3JIEKTPUYECKOrO W MArHUTHOTO MOJIeH, MEepHoj M 4YacToTa KojeOaHuW B
KoJe0aTeIbHOM KOHTYpE, 3apsl U CHUJla TOKa B MPOLECCe TAPMOHHYECKUX DJIEKTPOMArHUTHBIX
KosnebaHui, (HOKYyCHOE pacCTOSIHME€ M OINTHYECKas CWiIa JIMH3bIL, MPH OMNUCAHUU TPABHIBLHO
TPAaKTOBaTh (PU3MUYECKUIH CMBICT MCIIOJIB3YEMbIX BEJIMYUH, HUX OO0O03HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHUUMHY C APYTUMHU BETMUYUHAMU;

ONKCHIBATh M3yYEHHbIE KBAHTOBBIE SIBJICHUS U MPOLECCHl, HCMONb3yd (U3NUECKHe
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETA, DHEPIUs U
uMnynbe (OTOHA, TEpUOJ TIoJIypaclajga, SHEprus CBSA3M aTOMHBIX SAep, MPHU ONHUCAHUH
MPaBWIbHO TPaKTOBaTh (U3MYECKUN CMBICT HUCHOJB3YEMBIX BEIUYMH, MX OO0O3HAu€HUs U
€IMHUILIbI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE JaHHYIO (DU3MYECKYIO BEIMUYUHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIATH 3HaYCHNE (PU3UUECKON BETMUMHBI;



AHATM3UPOBATh (PU3UYECKUE TIPOIECCHl M SIBICHUS, WCIONB3YS (U3MUECKHUE 3aKOHBI H
npuHOUIbEL: 3akoH Owma, 3aKkOHBI TOCJIEIOBATEIBHOTO W  MapajuleNIbHOTO  COEIUHEHHS
MPOBOJHUKOB, 3akoH JDkoyns—JleHuna, 3akOH JJIEKTPOMArHUTHOW HMHAYKUWH, 3aKOH
MPSMOJIMHEHOTO PaclpOCTPAHEHHUs CBETA, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHMe OuHmTeHa 111 (oTodddexTa, 3aKOH COXPAHEHUS OSHEPruu, 3aKOH
COXPAHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMsS D3JIEKTPUYECKOIO 3apsja, 3aKOH COXPaHEHHUs
MaccoBOI'0 4HCJa, MOCTyJaaThl bopa, 3aKOH pajaMOaKTUBHOIO pacnaja, MpU 3TOM pa3iudarh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHUE M YCIOBUS (TPaHHULIBI,
00J1aCTH) TPUMEHUMOCTH;

ONpENENATh HANPABICHUE BEKTOPA MHAYKIMM MAarHUTHOTO IOJISI IIPOBOJHUKA C TOKOM,
cuibl Amriepa u cuiibl JlopeHna;

CTPOUTH U ONHCHIBATh H300paKEHUE, CO3]aBAEMOE TUIOCKUM 3€pKajioM, TOHKOH JINH301;

BBITIOJHATh JKCIIEPUMEHTBI IO HCCIICIOBAHUIO (U3WYECKUX SIBIICHUH M IPOLIECCOB C
WCIOJIb30BAHUEM TIPSIMBIX W KOCBCHHBIX H3MEpPEHUH: TMpu 3TOM  (POpPMYIHpPOBATH
mpobieMy/3agauyy W TUIOTE3y Y4eOHOrO SKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEIJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOJIHI,

OCYIIECTBIISITh TIPSIMBIE M KOCBEHHBIE H3MEpPEHUs (U3MYECKUX BEJIMYUH, TPH ITOM
BBEIOMpATh ONTUMAIBHBIA CIOCOO WM3MEpPEHUS M HWCIOIb30BaTh HM3BECTHBIC METOIBI OICHKHU
MOIPELUIHOCTEN U3MEPEHUM;

WCCJICIOBATh 3aBUCUMOCTH (PH3UYCCKUX BEIMYHH C HCIIOJIB30BAHUEM IPSMBIX U3MEPEHUI:
IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJabTaThl MOIYYCHHOW 3aBUCUMOCTHU
¢bu3nuecKux BEJIWYUH B BUAE Tabmuil W TpaduKoB, JAeNaTh BBIBOJABI [0 pe3ylbTaTaM
HCCIIEIOBaHUS;

coOnronarh mnpaBuia Oe30IaCHOrO TpyAa MpU IPOBEACHUM MCCIEIOBAaHUM B paMKax
y4e0HOr0o OSKCIEpUMEHTa, Y4eOHO-HUCCIEeNOBATEIbCKOW U TPOEKTHOW JEATENbHOCTH C
WCIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPONUCTB U 1a00OpaTOPHOTo 000PYA0BaHNUS;

pemaTh pacu€THBIC 3a7aud C SBHO 3aJaHHOW (PU3MYECKOW MOJIEbI0, HCIOIb3YS
(bu3MYecKre 3aKOHBI M MIPUHITUIIBI, HA OCHOBE aHaJIN3a yCIOBUS 3a/1aud BHIOMPATh (HPU3UYECKYIO
MOJIeTIb, BBIICIATh (PU3UYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE I €€ pelleHus,
MIPOBOAUTH PACUETHI U OIICHUBATh PEAIbHOCTH MOJYYEHHOTO 3HAYeHUS (PU3NUECKON BEIHUHHBI,

pemaTh KaueCTBEHHBIC 3a/1aud: BBICTPAWBATH JIOTMUECKH HEMPOTUBOPEUYHBYIO IEMOYKY
pacCyXJIeHHI ¢ ONOPOH HA U3YUCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

WCIIOJIB30BaTh TMPU PEIICHUH Y4YeOHBIX 3a/lady COBpPEMEHHBIE HWH(GOPMAIIMOHHBIC
TEXHOJIOTUU ISl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMU M MPEACTaBICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHON HMH(pOpPMAINH, TOJNYYCHHON W3 pa3IUYHBIX HCTOYHUKOB, KPHUTUYECKU
aAHATM3UPOBATH MOJIy9aeMy0 HH(POPMAIIHIO;

OOBSCHATH IPUHITUIIBI ICHCTBHS MAIINH, MPUOOPOB U TEXHUYECKUX YCTPONCTB, pa3inyaTh
YCJIOBHS UX 0€30MMaCHOT0 UCIIOIH30BaHUS B TIOBCETHEBHOM JKU3HHU;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKHUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCIIOJIB30BaTh TEOPETHUECKHE 3HAaHWS 10 (U3NKE B TOBCEIHEBHOW JKM3HU IS
obecrniedeHrs 6€30MacHOCTH MpH OOpaIllEeHUH C MPUOOPAMH U TEXHUYECKUMHU yCTPOUCTBAMU, IS
COXPAHEHHUS 3JI0POBbS U COOJIIOICHUSI HOPM DKOJIOTHYECKOTO MOBEACHHSI B OKPYIKAIOIIeH cpeje;

paboTaTh B TPYMIE C BBHIOTHEHUEM PA3TUYHBIX COIMATBHBIX POJICH, IIJIAHUPOBATH PadOTy
TPYIIBI, PAIMOHAIBHO paclpeAeiiaTh OOS3aHHOCTH W IUTAHUPOBATh JCSITEIBHOCTh B



HECTaHJAPTHBIX CUTYallUAX, aJ€KBaTHO OLIEHUBATh BKJAJ KaXXJOTO M3 YYaCTHHKOB TPYIIIBI B
pelIeHre paccMaTpuBaeMOi MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne o/m Kontpoabsnsie | Ilpakrndeckue
NMPorpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsl
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O IO3HAHUSA
bubnuorexa [JOK
11 o 2
W3UKa U METOJIbl HAYYHOTO TIO3HAHMSI https://m.eds0o.ru/7f41bF72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmoteka I[IOK
2.1 K
AHeNMaTHRa > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
2.2 7
Auaiica https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 h:tID;IZI//I/(r)TT.ZI((;;-(I).ru 175410f72
Hroro no pazaeny 18
Pazjnen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU 9 1 bubnmnoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
32 OCHOBEI TEpMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
ArperaTHbl€ COCTOSIHUS BEIIECTBA. but6mmoreka [JOK
3.3 5
®dazoBbie EPexo/Ibl https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 24
Pa3nen 4. JIEKTPOJAUHAMUKA
bu6mmoteka [IOK

. 1
41 neKTpocTatiia 0 https://m.edsoo.ru/7f41bf72
4 [TocTosiHHBIM EKTpUYECKUl TOK. TOKU B 12 bu6mmoteka LIOK

' Pa3InYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO HACOB I10 68

[TPOT'PAMME



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

11 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB 1 TeM uudposbie
Ne ni/mn P Konrpoasubie | IlpakTuyeckue (uubp )
NPOrpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. QJIEKTPOAUHAMUKA
MarnuTHoe noJie. DIeKTpOMarHuTHas bubnnoreka [IOK
11 11 1 3
WHTYKIHST https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKue 1 3JIEKTPOMAarHUTHBIE 9 1 bubmmoreka [JOK
' KoJieOaHust https://m.edsoo.ru/7f41c97c
29 MexaHu4YeCcKHe U JIEKTPOMarHUTHBIE 5 1 bubmuorexa [LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka I[IOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATBHON TEOPUU 4 1 bubnuoteka [IOK
' OTHOCHUTEIIEHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
but6mmoreka [JOK
41 C) i 6
HICMEHTL KBATTOBOM OITTHICH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aroma 4 bubmuoteka [IOK
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https://m.edsoo.ru/7f41c97c

4.3 ATtoMHOe sApo

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMEeHTHI ACTPOHOMUH U aCTPOPU3UKHU 7 bubmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Utoro no pazneny 7
Paznen 6. OBOBIIAIOHEE TIOBTOPEHUE

6.1 O6o06mmatoniee MOBTOPSHHE 4 ﬁ::gg;:iﬁii?fﬂ £41c97¢
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

10 KJIACC
KosaunuyectBo yacos
Nen/m | Tema ypoka Kontpoabubie | IlpakTnueckue UICKTPOHHEIE Wi PPOBLIC
Bcero o0pa3oBaTejibHbIE pecypchl
padoThbI padoThbI
1 ®u3uka — Hayka o npupone. Hayunsie 1 bubnuoreka [LIOK
METO/IbI TO3HAHKSI OKPYIKAIOIIEr0 MHUPa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popMupoBaHuu
2 COBPEMEHHOMN gaquoﬁ K(ia)pfnmi MHpa, B 1 bubmiorexa LIOK
y . https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN AESITEIbHOCTH JII0IEH
MexaHn4yeckoe TBUKEHHE.
3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 bubnuoreka [JOK
nBrkeHus. [lepemenienne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpPHOE IPSAMOJIIMHEWNHOE ABUKECHHE 1 bubmmorexa [OK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TPAMOIMHEMHOE 1 bubnnorexa [IOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e
5 CBoOonHOe maieHue. Y CKopeHue 1 bubnmnoreka [IOK
CBOOOIHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonunelinoe neuxenue. /[Bnxkenne 1 bu6mmoreka [IOK
MaTepualIbHON TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHIIMTT OTHOCUTENBHOCTH [ amuiiest.
8 I/Il:lep;lnanbﬂme cucreMsl orcuera. [IepBblit 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [IpuHuun cynepno3umnuu 1 bubmuoteka [IOK

cui. Bropoii 3akon HetotoHa st

https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTepHaJIBHOI;'I TOYKH

10 Tperuii 3akoH HproTOHA 1151 MaTepUaIbHBIX bubanoreka [IOK
TOUEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BceMUpHOro TsaroteHus. Cuma bubmmoreka [IOK
TsokectH. [lepBas KocMudeckast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoteka [IOK
12 Cuna ynpyzocmu. 3akon I'yka. Bec mena https://m.edsoo.ru/ff0c3e18
Cuna mpenus. Korgppuyuenm mpenus.
13 Cuna coipomuaﬂeg)ud:l :pu Oeuofcl')enuu mena bubamorexa LIOK
. https://m.edsoo.ru/ff0c3f76
HCUOKOCIU UIU 2a3€
Ilocmynamenvnoe u epawjamensvroe
ogudiceHUe adcolomHo meépoozo mena. bubnnoreka [IOK
14
Momenm cunwt. Ilneuo cunvt. Ycnosus https://m.edsoo.ru/ff0c41a6
paesHnosecus meépoozo mena
HNMnynbec MatepruanbHON TOUYKH, CHCTEMBI
15 MaTepHaIbHBIX TOYEK. IMITyIbC CHITBL. bubnuoreka [LIOK
3aKOH COXpaHEHHsI UMITyJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JBU)KEHUE
PaGota u mouHocTs cuibl. Kunernueckas
16 DHEPrus MaTI;IIJHaHLHoﬁ’ Touku. Teopema 00 Bubmmorexa IOK
. https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUU
[TorenumansHas sHeprus. [loTeHmanpHas
17 SHEPrus ynpyro n1ehopMUpOBaHHOMN bubmuorexa LIOK
npyxuHsbl. [loTeHnnanbpHas 3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIN3M MTOBEPXHOCTH 3eMIIU
[ToTeHunanbHbIE U HETIOTEHIIMABHBIE CUITBL. BuGmiorexa LIOK
18 CBs13b pabOTHI HETTOTEHITUATBHBIX CHJI C

W3MEHEHHEM MEXaHMISCKOMN SHCPTHUU

https://m.edsoo.ru/ff0c478c
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CUCTEMBI TeJl. 3aKOH COXPaHECHHUS
MEXaHUYECKON IHEPIUn

Jlabopamopnan pavoma «Hccneoosanue
C6A3U padomul CUIbl C USMEHEHUEM

bubnuorexa [JOK

19 MEXAHUYECKOU IHEP2UU meld HA npumepe https://m.edsoo.ru/ff0c4b74
PACMAINCEHUA PEIUHOBO20 HCZYMA)
KonTponbhas paboTa 1o teme
20 «KI/IHre)MaTI/IKa.p Jlnnamuka. 3aKOHBI brbmmorexa LIOK
https://m.edsoo.ru/ff0c4b74
COXpaHEHHUS B MEXAHHUKE
OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-
21 KMHETUYECKOU TEOpHH. EpoyH};BcI:we bubmmorexa LIOK
https://m.edsoo.ru/ffOc4dc2
neuxenue. duddysus
Xapakrep ABUKECHUS U B3aUMOJICHCTBHS
22 qanTI/Iu BI;L]:[eCTBa. Monean CTpgeHI/I}I ra3os, bubmmorexa [IOK
N . https://m.edsoo.ru/ff0c4b74
JKUJKOCTEN U TBEPABIX TEI
23 Macca monekyin. KonndecTBo BeniecTsa. bubmuoreka [LIOK
[MocrostHaast ABoraapo https://m.edsoo.ru/ffOc4b74
24 Tennosoe paBHOBecue. Temneparypa u eé€ bubnuoreka [IOK
n3mepenue. [llkana Temneparyp Llenbcus https://m.edsoo.ru/ff0c4b74
o5 Wneanpuerii raz 8 MKT. OcHOBHOE bubnunorexa [IOK
ypaBuerane MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIeparypa Kak Mepa
26 CpeaHel KUHETHYECKOW DHEPTUU JIBUKEHUS bubnmnoreka [IOK
MoJieKyJ. YpaBHeHue MenerneeBa- https://m.edsoo.ru/ff0c511e
Kianeiipona
but6mmoreka [JOK
27 3akoH JlanpToHa. ['a30BbIE 3aKOHBI https://m.edsoo.ru/ff0cAb74
28 Jlabopamopnan paboma «HUccnedosanue bubmuoteka [LIOK
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3asucumocmu Meofcdy napavempamu
COCMOARUA PA3PEHCEHHO20 2a3a»

https://m.edsoo.ru/ff0c4b74

I/ISOHpOHCCCLI B HACAJIbHOM I'a3€ U UX

bu6mmoreka [IOK

29 rpaduyeckoe mpeacTaBlIcHHE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss s3Heprus TepMOAMHAMUYECKON
p | ety e
Bty TpEHIS SHEPHS OTHOATOMHOTO https://m.edsoo.ru/ff0c5952
UJ€aIbHOTO rasza
bu6mmoteka [LIOK
31 Buzet Teromepeasin https://m.edsi.ru/ffOc5c36
2| Kommecemarenon i remmonepee Bumorexa LIOK
AuaGarisiit mponece https://m.edsoo.ru/ff0c5¢36
33 I1epBblil 3aKOH TEPMOAVMHAMUKHU U €T0 bubmuoreka [LIOK
NPUMEHEHHE K H30MpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs npoiieccoB B IpUpPOJE. bubnnorexa [IOK
Bropoii 3aKk0H TepMOIUHAMUKH https://m.edsoo.ru/ff0c6230
35 ITpunun aeiicteus u K11 TerutoBoi bu6nmmorexa [IOK
MaITHHbI https://m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
3 L Kaprio i ero KT https://m.edsoL(I).ru/ffOc4b74
37 DKonorudecKkue mpooIeMbl bubnmnoreka [IOK
TETUTOIHEPTCTHKH https://m.edsoo.ru/ff0c4b74
38 O6o06maromuii ypok «MosekymsipHas bubnmnoreka [IOK
¢dusuka. OCHOBBI TEPMOMHAMUKI) https://m.edsoo.ru/ff0c6938
39 KonTtponbHas pabora no reme bubmuoteka [LIOK

«MonexynsipHas Gpusuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50
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TEPMOJUHAMUKN

40 [TapooOpazoBanue 1 KOHIEHCAIUS. bub6mmoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOco0THAsS M1 OTHOCUTEIbHAS BIIAKHOCTh bubnuorexa [IOK
BO31yXxa. HaceimeHHsbli map https://m.edsoo.ru/ff0c64d8
Trépnoe Teno. Kpucramnuueckue u
42 aMmopdHbIe Tesia. AHU30TPOITHS CBOMCTB bubnnoreka [IOK
KpHUCTaIoB. JKuIKue KpHUCTaLIbL. https://m.edsoo.ru/ffOc65f0
CoBpeMeHHbIE MaTepUaIIbI
43 [LmaBnenue n kpuctaiun3amnud. Y JeabHas bu6nmorexka [IOK
TerioTa riasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubnuorexa [JOK
44 YpaBHeHUE TEIOBOTO OaaHca https://m.edsoo.ru/ff0c6820
45 dnekmpuzayun meu. IneKmpuuecKuil bubnmnorexa [JOK
3apno. /lea euoa 3nekmpuueckux 3apsaoos https://m.edsoo.ru/ffOc6bcc
IIpoBogHMKH, TUINCSKTPUKH U
46 H(I))HyH[))IOBoz[HIfKH. 3211ij COXPaHEHHUS bubmmorexa [OK
https://m.edsoo.ru/ffOc6bcc
AIIEKTPHUYECKOTO 3apsizia
47 Bsaumonericteue 3apsanoB. 3akoH Kynona. bubnuoreka [LIOK
TodeuHbIi SMEKTPUICCKAN 3apsi https://m.edsoo.ru/ffOc6ced
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.
48 Hpﬂim/m C}’HCpHOSI/IL[IfI/I NEKTPUUYECKUX bubamorexa LIOK
. } https://m.edsoo.ru/ff0c6df2
nosnieit. JIMHUYM HanpsHKEHHOCTH
49 PaGora cun anekTpocTaTuyeckoro moJs. bu6mmoreka [IOK
[MoTennwman. Pa3HocTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY U TUIIEKTPUKH B BuGnmorexa IOK
50 JIIEKTPOCTATHYECKOM IT0JIE.

I[I/IBJICKTpI/I‘-IGCKaSI MMPOHULIACMOCTDb

https://m.edsoo.ru/ff0c7018
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bu6mmoteka [IOK

51 3 2 . Kono
AICKIpOEMKOCIND. RonGencanmop https://m.edsoo.ru/ff0c7126
DIJIEKTPOEMKOCTH IJIOCKOTO KOHIEHCATOpA. bubnuoreka [JOK

52
DHeprus 3apsKEHHOTO KOHICHCATOPa https://m.edsoo.ru/ff0c72c0
Jlabopamopuas paboma Plzmepenue bubmmoreka [IOK

53 : 1
INeKmpoémkocmu Konoencamopa' https://m.edsoo.ru/ff0c4b74
[TpunHIMn ASHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAIBHOTO allapara, bubnnoreka [IOK

54 .

CTPYWHOTO MPHUHTEPA. DIEKTPOCTATUYCCKAS https://m.edsoo.ru/ff0c4b74
3ammTa. 3a3eMIICHUE 3IEKTPOIPHOOPOB
DIIEKTPUUYECKHI TOK, YCIOBHS €r0

55 cymectBoBanusl. [locrosnslii Tok. Cuna bubnuoreka [LIOK
toka. Hanpspkenue. ConpoTuBicHne. 3aKOH https://m.edsoo.ru/ff0c4b74
OmMa 11 yyacTka 1enu
Ilocneoosamenvroe, napannenvroe,

56 CMeuantoe coeouneHue npoeooOHUKOE. 05 bubnnoreka [IOK
Jlabopamopnasn paboma «H3zyuenue ' https://m.edsoo.ru/ff0c74f0
CMEWAHHO20 COeOUHEHUA PE3UCIOPOB)

57 Pabota 1 MOLITHOCTH 3JIEKTPUUECKOIO TOKA. bubnnorexa [IOK
3akoH [xoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3axon Oma 0ns noanou (3aMKHYMOIL)
anekmpuueckoit yenu. Kopomxoe Bumorexa LIOK

58 3amvikanue. Jlabopamopnas paboma 0.5 _

https://m.edsoo.ru/ff0c7ae0
«H3mepenue 3/]C ucmounuxa moxka u e2o
6HYMPEHHEe20
CONpOMuUGIEHUA)
DNeKTPOHHAs TPOBOAUMOCTH TBEPABIX BuGmiorexa LIOK
59 METAJIJIOB. 3aBUCUMOCTH COITPOTUBIICHUS

METAJJIOB OT TEMIIEPATYPHI.

https://m.edsoo.ru/ff0c4b74
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CBepXITpOBOIMMOCTh

DnekTpuyeckuii Tok B Bakyyme. CBoicTBa bubanoreka [IOK
60 1
DJICKTPOHHBIX MTyYKOB https://m.edsoo.ru/ff0c4b74
6t | peosmponomocn, Cotomapn- | 1 biGorexa LIOK
P poBon ' P https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DnekmpuuecKuil mox ¢ pacmeopax u
62 pacniasax 31eKmpoiumoe. 1 bubnnoreka [IOK
Anexkmponumuueckasn ouccoyuayusi. https://m.edsoo.ru/ff0c82ba
Inekmponus
o 2neKTpI/Iqec1<I/n71 T?K B rasax. ) . BuGmorexa LIOK
aMOCTOSITeNIbHBIN K HECAMOCTOATEIbHBIN https://m.edsoo.ru/ff0c84ae
paspsaa. Mounnus. [1nasma
N el
P SOKOS Hiplmenierue. 1P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
bu6mmoteka [IOK
65 i 1
O06006mmamuil ypok «JIeKTPOINHAMHUKA https://m.edsoo.ru/ffO0c88be
KonTponbhas pabota o teme
«nektpocraruka. [locTostHHBIN bubnuoteka [IOK
66 . 1
ANEKTPUYECKUN TOK. TOKH B Pa3IMIHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsublit ypok. KontponbsHas pabora o 1 bu6mmoreka [IOK
Teme "DIIeKTpoMHAMUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O6001maromui ypok no 1 bu6mmoreka [IOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

New/m | Tema ypoka Konrtpoannbie | IlpakTtndeckue
Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI

[TocTosiHHBIC MATHHUTHI B KX

1 B3aumoieiictBue. MaruuTtHoe noJie. Bektop 1 bu6mmoreka [IOK
MarHMTHOW MHIYKIUHU. JIMHUK MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIIUU
MarauTHOE 10JIe POBOJHUKA C TOKOM.

2 OnbIT Dpcrena. BSEHMoIzl[eﬁCTBHe 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c98fe

MIPOBOHUKOB C TOKOM

3 JlaboparopHas pabora «/3yuenue 1 1 bubnmoreka [JOK
MarHUTHOTO ITOJISt KATYIIKK C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBrE MAarHUTHOTO TOJISI Ha IPOBOIHUK

4 ¢ TokoM. Cuna Amnepa. JlaboparopHas 1 1 bubnnorexa [OK
pabota «/ccrnenoBanue neCTBHS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM)

eiicTBHe MarHUTHOTO TIOJISl Ha
5 )ZIIBI/I)KYIIIyIOCSI 3apspKeHHYIo yactuiy. Cuna 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenmna. Pabora cunbl Jlopeniia
DnexTpoMarHuTHas UHIyKIus. [loTok

5 BEKTOpa MarHuTHOW uHAYKIMu. J1C 1 bubnuoteka [IOK
HHIYKIIUU. 3aKOH 2JIEKTPOMAarHUTHOM https://m.edsoo.ru/ff0c4b74
nHaykiuu Papanes

7 JlaGopatopnas pabora «lccnenoBanue 1 1 bub6muoreka [IOK
SIBIICHHSI JICKTPOMATrHUTHOM HHTYKIIU https://m.edsoo.ru/ff0cal50

8 NHIyKTUBHOCTD. SIBJICHHE CAMOMHTYKITHH. 1 bu6mmoreka [IOK
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OJ1C caMOMHIyKIIMK. DHEPTHsi MATHUTHOTO
TTOJISI KATYIIKHA C TOKOM. DJIEKTPOMAarHUTHOE
oJje

https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTpoucTBa U UX
MIPUMEHEHHUE: MOCTOSTHHBIE MATHUTHI,

Bu6mmoreka [JOK

9 3JIEKTPOMArHUTHI, JJIEKTPOIBUTATEIb, https://m.edsoo.ru/ff0cAb74
YCKOPHTEIH JIEMEHTAPHBIX YacTHII,
WHTyKIIMOHHAsS TIeYb

10 O6o06maromuit ypok «MaraHuTHoe noJe. bubnuoreka LIOK
DIeKTPOMArHUTHAS UHIYKITUS https://m.edsoo.ru/ff0cab82

1 Kontponbnas pabora no teme «MarautHoe bubnuorexa [JOK
noJje. DIIEKTPOMarHUTHAS HHIYKIHS) https://m.edsoo.ru/ff0cad58
CB00O/IHBIE MEXaHUYECKHE KOJICOAHMS.

12 I"apmonmnueckue konebaHus. Y paBHEHHE bubnnorexa [HOK
rapMOHHYECKuX Kosiebanuii. [IpeBpamienue https://m.edsoo.ru/ffOcaf06
SHEPTUH
JlaGopatopHnas pabota «lccnenoBanue

13 3aBHCUMOCTH IIEpHO/Ia MaJIbIX KOJIeOaHU bub6nuoreka LIOK
rpy3a Ha HUTHU OT JUTMHBI HUTH U MacChI https://m.edsoo.ru/ff0c4b74
rpy3a»
Konebarenbublit KoHTYp. CBOOOAHBIE

y 3JIEKTPOMArHUTHBIE KOJeOaHUs B BuGmmorexa LLOK
ujeaIbHOM Koje0aTeIbHOM KOHTYpE. https://m.edso0.ru/ff0ch820
AHanorus Mex1y MEXaHH4eCKUMH 1
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU
®opmyina TomcoHa. 3aKOH COXpaHEHUS BuGmiorexa LIOK

15 SHEPTUH B UJICATHHOM KOJIeOaTeIbHOM

KOHTYype

https://m.edsoo.ru/ff0cb9c4
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Hpe,Z[CTaBJ'IeHI/IC 0 3aTyXarommx
KOJIeOaHMIX. BBIHY)KI[CHHI)Ie MEXaHHYCCKHEC

bu6mmoreka [IOK

16 kosieOanus. Pe3onanc. BeiHyKIeHHBIC https://m.edsoo.ru/ffOcbb86
3JIEKTPOMArHUTHBIE KOJIEOaHHS
[Tepemennsblii Tok. CUHYCOUIATBHBII
17 IIEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOIO bubmmoreka LIOK
TOKa. AMIUTMTYJHOE H JICHCTBYIOIIEEe https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUIIBI TOKA M HAIMPSHKEHUS
Tpancdopmarop. [IponsBoacTBo, nepenava bu6nunoreka [IOK
18 .
U OTpeOICHHE dIICKTPUUCSCKON SHEPTUU https://m.edsoo.ru/ff0c4b74
Y CTpolCTBO M MPAKTUYECKOE TPUMEHEHUE
19 3ne1prquCKorop3BOHKa reHepIe)lTopa bubamorexa LIOK
T https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTI'0 TOKa, JIMHUHN 3JIeKTpornepenay
DKOJOTHYECKHE PUCKU TIPU TPOU3BOJICTBE
20 3neKTp03HeerH.pKyJILTyI;a I/II():HOJIB3§BE[HI/I$I Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c4b74
JIEKTPOIHEPIHH B ITIOBCEAHEBHOMN KU3HU
MexaHnyecKkue BOJIHBI, YCIOBUS
1 pacmpoctpanenus. [lepuoa. CxkopocTts bu6nunoreka [IOK
pacrpoCTpaHEHHsI U JJTHHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunslie ¥ TPOAOIbHBIE BOTHBI
3ByK. CKOpOCTH 3ByKa. [ pOMKOCTB 3ByKa. bubnuoteka [IOK
22
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U bubnuoteka [IOK
ckopocTb. [1Ikana aeKTpOMarHUTHEIX BOJTH https://m.edsoo.ru/ff0ccfe0
24 [IpuHUKIIBI paIUOCBSA3U U TEIECBUACHHUS. bu6mmoreka [LIOK
PasButue cpeacTs cBs3u. Pagnonokanus https://m.edsoo.ru/ff0c4b74
o5 Konrtponsnas pabota «Konebanus u bubmmoreka LIOK

BOJIHBI»

https://m.edsoo.ru/ffOcc6f8
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[IpsimonuHeitHOE pacipoCTpaHEeHHE CBETA B

26 OJTHOPOAHOM cpejie. ToueuHbIi HCTOYHUK bubmorexa LIOK
ATopoa peAe. https://m.edsoo.ru/ff0cd350
cBera. JIyd cBera
O .3
B
' P P https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKajie
IT T
28 | orpuemne. Mpeteasmit yron nomoro BuGmoncsa LIOK
P PR - https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKCHUS
Jlaboparopnas pabora «/3mepenue bubnmorexa [IOK
29
MoKa3arteJsl MPEIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JI I 0 i .
0 Gopuyanromoi e, Vaemricnne Eumiorexa LIOK
Py ' https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaGopatopHas pabota «MccinenoBanue bu6nuoreka LIOK
CBOMCTB U300paKECHHIA B TMH3AX https://m.edsoo.ru/ff0c4b74
” )Incne;;i:m 01J31eTg. CIoXHBIT C%CTaB oemnoro Bu6miorexa [IOK
csera. L[Ber. JlaboparopHas pabota
paTopHas p https://m.edsoo.ru/ff0c4b74
«Habmonenne mucrepcun CBeTa
WnTepdepennus cera. udpakiuus cBeta. bubnnorexa [HOK
33 .
JudpakimonHas pemeTka https://m.edsoo.ru/ffOced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bu6mumoreka [LIOK
[Monsipu3anus cBeta https://m.edsoo.ru/ff0cf02e
Onrtuyeckre NpuOOPHI U yCTPOICTBA U bubnnorexa [HOK
35
ycJ0BHA UX 6€30IaCHOTO MPUMEHEHUS https://m.edsoo.ru/ff0c4b74
r .
PaHUILIBI TIPUMEHUMOCTH Knaccuqeculcon BuGmorexa LIOK
36 MexaHuku. [locTynarsl cnenuanbHOM

TEOpPHUH OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/ffOcf862
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OTHOCHUTENILHOCTD OAHOBPEMCHHOCTH.

bu6mmoreka [IOK

37
3amMeyicHHE BPEMEHHU M COKPAIEHUE JTHHBI https://m.edsoo.ru/ffOcfa42
5 .
B | sermm. Comn aces o oeprict biGorera LIOK
HEL P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MTOKOS
Kontponsnas padora «OnTrka. OCHOBBI bubmmoreka LIOK
39 .
CHCIHATLHON TCOPHUH OTHOCHTEILHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyna [Inanka. Dueprus u bubnuoreka [IOK
UMIyJbC (HOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U uccaenoBanue horospdexra. bubnunoreka [IOK
Omeitel A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3 LY
o 9a“KOHI’I (})OTOB(b(E))CKTa , q[))aBHeHI/E Bu6morexa LOK
rHImTerHa 11 potodddekra. «KpacHas https://m.edsoo.ru/f0d015e
rpanuna» Gotorddexra
43 JlaBnenue ceeta. OnbiTel I1. H. JIebenena. bubmuorexa [JOK
XUMHYECKOe JICHCTBHE CBETa https://m.edsoo.ru/ff0d04a6
0| e ——
P ' ’ A ’ https://m.edsoo.ru/ff0c4b74
CoJIHEeUHasl ObaTapesi, CBETOIUO]]
45 Pemenne 3ama4d mo reme «2JI€MEHTBI bu6mmorexa [IOK
KBAHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
o | e o
pROpAATIOP H https://m.edsoo.ru/ff0d091a
[Imanerapnast MoJieb aTOMa
bu6mmoreka [IOK
47 IT b
OCTYIATEL Dopd https://m.edsoo.ru/ff0dOafa
48 W3znydenue u noriomieHue GOTOHOB MpH bubmmoreka [LIOK

Mepexoie aToMa C OJJTHOTO YPOBHS SHEPTHH

https://m.edsoo.ru/ff0d0afa
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Ha apyrou. Buasbl criekTpoB

BonHoBEbIe cBoMicTBa yacTull. BoiHEI e
bpoiina. KopnyckynsipHO-BOJIHOBO#

Bu6mmoreka [JOK

49 nyanu3M. CIIOHTaHHOE M BBIHYKIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHHe
OTKpbITHE paInOaKTUBHOCTU. OIBITHI

50 Pe3el;(bopz[§ HIE) OTIPEJICTICHUIO COCTaBa bubnmorexa LIOK

https://m.edsoo.ru/ff0d0fd2

PaAMOAKTUBHOTO H3ITy4EHUS
CsoiictBa anb(a-, bera-, raMMa-u3JIydeHus.

51 Bnusuane pa,I[I/Iq())aKTI/IBHOCTI/I Ha )I(I/IBL?I];I Bubmmorexa LIOK

https://m.edsoo.ru/ff0c4b74

OpraHU3MBI
OTKpbITHE POTOHA U HEUTpOHA. M30TOIIBI.

59 Anbda-pacnaa. DIEKTPOHHBIN U bu6nunoreka [IOK
MO3UTPOHHBIN OeTa-pacnan. ['amma- https://m.edsoo.ru/ff0d1162
W3ITy9ICHHE
DHeprus CBs3U HYKJIOHOB B sjipe. S nepHbie

53 peakuuu. SnepHslit peaktop. [Ipobiemsl, bubnnorexa [HOK
MEPCIEKTUBBI, SKOJIOTMYECKHE ACTICKThI https://m.edsoo.ru/ff0d1356
SIZICPHOM SHEPTETUKU
DnemMeHTapHbIe YacTHUIlbl. OTKpBITHE
Mo3uTpoHa. MeTobl HAOMIOEeHUS U

54 perucTpanyu dJI€MEHTapHbIX YaCTHLL. bubnnorexa [HOK
Kpyruneiii cron «®yHaaMeHTanbHbIe https://m.edsoo.ru/ff0d0e38
B3auMoecTBUA. EquHCTBO (hm3mueckoit
KapTUHBI MUPaY
BI/'I.,Z[ 3BE3qHOTO HeOa. Co3Be3ausl, IpKue BuGmorexa LOK

55 3BE3/1bI, IJIAHETHI, UX BUJIMMOE JIBUJKEHHE.

CoHeuHast cucremMa

https://m.edsoo.ru/ff0c4b74
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Counune. ComHeyHas aKTUBHOCTD. VICTOYHUK

bu6mmoreka [IOK

% sHeprun CoJtHIa U 3BE3]T https://m.edsoo.ru/ff0c4b74
3BE3/1bI, NX OCHOBHBIC XapaKTEPUCTUKH.
3BE3BI ITIaBHOM MMOCIIEA0BATEIIFHOCTH.

57 BHyfpeHHee CTpOCHUE jBés):[. CoBpeMeHHbIe bubmmorexa LIOK

https://m.edsoo.ru/ff0c4b74
MIPEJICTABICHUS O TIPOUCXOXKICHUU U
sBoJroruu CoJIHIIa U 3BE3]T
Mnuneunsiii [Tyte — Hama [ManakTuka.

58 ITonmoxxenue u gemxkenue ConHIa B bubmnoreka LIOK
IanakTuke. Ianakruku. YEpHbie IbIPHI B https://m.edsoo.ru/ff0c4b74
sIpax rajaKkTHK
Bcenennas. Paz6eranne ranaktuk. Teopust

59 Bosbiioro B3peiBa. PenukroBoe H3quel:IHe. bubamorexa [IOK

https://m.edsoo.ru/ff0c4b74
MeraramakTuka

60 Hepemennbie mpo6ieMbl aCTPOHOMUHT Bubmorexa LIOK

https://m.edsoo.ru/ff0c4b74

61 KonTponbHas pabota «31€MeHTbI bubnnorexa [HOK
ACTPOHOMHH U aCTPODYUIUKU https://m.edsoo.ru/ff0c4b74
O6o06matomuii ypok. Ponb gpusuku u

62 aACTPOHOMHUU B SKOHOMHUYECKOH, Bbu6nmuoreka [JOK
TEXHOJIOTHYECKOM, COLMAILHON M ATHYECKOM https://m.edsoo.ru/ff0c4b74
chepax IeaTeTbHOCTH YeJIOBEKa
O6o06maromuii ypok. Pois 1 Mecto pusnku

63 u aCTIZJ(iHOI\]fIII/II/I By(IZ)OBpeMeHHOfI Hang)oﬁ bubnmorexa LIOK

https://m.edsoo.ru/ff0c4b74
KapTUHE MHpa
O6o6maromuit ypok. Pois ¢pusndeckoii ) BuGmorexa LOK
64 TeopHuH B (POPMUPOBAHHUHU MPEICTABICHUH O

(bU3UYECKOI KapTUHE MUpa

https://m.edsoo.ru/ff0c4b74
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O6o0maromuii ypok. Mecto pu3n4ecKoit

65 KapTUHBI MUPA B 00IIEM psiy COBPEMEHHBIX 1 bubnumoreka LIOK
€CTECTBEHHO-HAYYHBIX MPECTABICHHI O https://m.edsoo.ru/ff0c4b74
npupoe

66 Pe3epBHbIil ypok. MarautHoe nosie. 1 bubnuoreka [IOK
DeKTpOMAarHUTHAS UHIYKIUS https://m.edsoo.ru/ff0c4b74

67 PesepBHblit ypok. OnTrka. OCHOBbI 1 bubnuoreka LIOK
CIICIHATIbHOM TEOPHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0c4b74

68 Pesepnbiii ypok. KBanToBast dusuka. 1 bubnuoreka [IOK
DJIeMEHTBI ACTPOHOMUU M aCTPOPUIUKU https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

* Illpugpmom evloenenst ypoKu, npu npoeedeHuU KOmopvlx Ucnov3yemcesa ooopyoosanue yenmpa « Touka pocmay
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

I'.4. Msxumes, b.b. Byxosnes, B.M.Yapyrun. [1ox pen. [lapbentbeBoit H.A «®u3uka
10» I'.S1. Mskumes, b.b. byxosues, B.M.Uapyrun. [Tox pex. [TapdentbeBoit H.A

«Duzuka 11»

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubnuoreka LIOK https://m.edsoo.ru/
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