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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNoJaBaHusl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeIbHBIX OpraHu3amusx Poccuiickoii ~ dDenepanuu,
peaTn3yIoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copnepxanue nporpaMMbl MO (pU3MKEe HamnpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydenun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke coorBeTcTBYeT
tpeboBanusM OI'OC COO k mIaHUPYEeMBbIM JMYHOCTHBIM, IPEIMETHBIM U METANpEIMETHBIM
pesyibTaraM OOYy4eHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peaTU3alMd MEXIIPEIMETHbIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU HAa YPOBHE CPEIHEro oOIero oopa3oBaHus, IJIaHUPYEMble
pe3ysbTaThl OCBOCHHUS Kypca (HU3UKU: JHYHOCTHBIC, METallpeIMETHbIC, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e IUIAHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0j1aM O0yUEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» mo rogam o0yyeHus.

®du3rka Kak HayKa 0 HauOoJjee O0IUX 3aKOHAX MPUPOIBI, BEICTYIAs B KAYECTBE y4EOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLECTBEHHBIH BKJIJ B CUCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
[konpHBI Kypc (U3MKH — CHCTEMOOOpA3yIOLUN JJisi E€CTECTBEHHO-HAYYHbIX Y4EeOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUHN, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoap3oBaHWE W aKTUBHOE
OpUMeHeHHe (U3MYECKMX 3HAHUM OIlpelenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, TIIOJIyYeHHsS] HOBBIX
MaTepHaJIoB C 3a/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHATh HayYHbIH METO]I TO3HAHUS NPH BBIOJHEHUH MU Y4eOHBIX MCCIIEJOBAaHUH.

B ocHoBy kypca ¢husuku st ypoBHS CpeHero o01iero o0pa3oBaHus MOJI0KEH Pl UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca (GU3UKH 0ObEAUHEH BOKPYT
¢uznueckux Teopuid. Bexymmm B Kypce sBiseTcss (OpMUPOBAHHME NPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUHU, BELIECTBE U TOJIE.

Hoesn eymanumapuszayuu. EE peanuszanus mnpenanosaraeT UCIoiIb30BaHUE TYMaHUTAPHOTO
noTeHIMana GU3NYECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3MKU C Pa3BUTHEM OOLIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U IKOJIOTMUECKUMHU ITPOOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypc Gpu3nku npezmnonaraetT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn skonozusayuu peasu3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXIeHUsS MpoOJIeM palliOHaIbHOTO PUPOJIOTIOIB30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKHM HAa YpOBHE CpEJHEro oduero o0pa3oBaHuUs
ABIAIOTCA (pu3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs
¢usnueckoil TeopuH, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MPOLIECCOB).
CucTeMHO-IETETbHOCTHBIN MOIX0 B Kypce (PU3UKU peau3yercs MPeKIe BCero 3a CuéT
OpraHHu3aIi IKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOpHBIX pabOT, KOTOphIE B NIporpamMme 1o (usnke oOBEIUHEHBI B OOIIMK CIHCOK
YUCHUYECKUX TMPAKTHYECKHX padoT. BeigeneHrne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAHMPOBAHMS U OCHAleHUa Kabuneta ¢usuku. [lpu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbiioe BHUMaHUE yenseTcs PEelICHUI0 pacu€THBIX M KauyeCTBEHHbIX 3aaad. llpu stom
JUTSL PAaCYETHBIX 3a]]a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml € SBHO 33JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHATh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasjeina
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HBIX pa3zaenioB. i KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHUS Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBICHUH M TIPOIECCOB B
OKpYXKarolle >KU3HH, Tpedyromue BbIOOpa (U3MYECKOW MOIENU ISl CUTyallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPIOC COO k MarepuambHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCIOBHSIX MpPeIMETHOro kabuHera (U3MKU WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO LUKJa. B xabunere
bu3HUKH TOIKHO OBITH HEOOXOMMOE JTA00paTOPHOE 00OPYAOBAHKE IS BHITIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKHUX TPAKTHYECKUX pabOT W JEMOHCTpPAIHOHHOE
o0opyoBaHue.
JleMoHCTpallMOHHOE 000py/I0BaHHE (POPMUPYETCS B COOTBETCTBUU C TPUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00ecreyrBaeT MOCTAHOBKY MEPEYMCIEHHBIX B MPOrpaMMe I0
¢u3MKe KIIOYEBBIX JEMOHCTpAlUi AJis HCCIEIOBaHMS HM3y4aeMbIX SIBJIEHUI M IPOLIECCOB,
HMIUPHYECKUX U PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaboparopHoe 000OpyAOBaHME ISl YUEHHYECKHX MPAKTUYECKUX PabOT (GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOOecreyuBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJOTOBBIX U LU(POBBIX NPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JTAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4€HUsI GUUKU B 0011IeM 00pa30BaHUU SBISIFOTCA:
e (QopmHupoBaHHE HHTEpeca U CTPEMJICHHS OOy4arouIMxcs K HaydHOMY H3YYEHHUIO
HOPUPOIBI, pa3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABIEHUH O HAy4yHOM METOJ€ TMO3HaHUA U (HOpMUpPOBaAHHE
UCCIIEI0BATEIbCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBIICHUSIM;

e (QopmHupoBaHUE HAYYHOI'O MUPOBO33PEHUS KaK pe3yjbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuy U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHue yMeHUN OOBSICHATH SIBJICHUSI C UCIIOJIb30BAHNEM (DPU3HUECKUX 3HAHUHN U
HaYYHBIX JI0Ka3aTeJIbCTB;

e (QopmupoBaHUE NPEICTABICHUN O pOIH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

JloctmxkeHune 3TuUX Iiesiell oOecriedrBaeTcsl pelieHHeM CIEAYIIUX 3ajad B IMpoliecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

e MpuOOpeTeHHe CUCTEMBI 3HAaHUN 00 O0IKX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOPHSIX, BKIIIOYAsk MEXaHUKY, MOJIEKYJISIPHYIO (PU3HUKY, DJIEKTPOAUHAMUKY, KBAHTOBYIO
(buU3KKY U 3JIEMEHTBI aCTPOPU3UKH;



e (opMupoBaHHE YMEHMH TNPUMEHATH TEOPETHYECKHE 3HAHHUS s OOBSICHEHUS
busznyecKkux SBJICHUM B TNPUPOJE U Ui TNPUHATHS NPAKTHUECKUX pELICHUH B
MMOBCEAHEBHOM XKU3HU;

e OCBOCHHME CIOCOOOB pEIIEHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIENIBIO, 3aJad, MOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE Cco3JaHue (usnmueckon
MO/JIEJIH, aJIeKBaTHOM YCIIOBUSM 33]1a4H;

e TOHMMaHHE (PU3MUECKUX OCHOB W NPUHIUIIOB JCUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

e OBJIQJICHWE METOJAaMH CaMOCTOSITEIILHOTO IUIAHUPOBAHMUSA M MPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHaJIW3a M  HUHTEpHpeTauud  HHPOpMAIUH,  ONpEeIICHUS
JIOCTOBEPHOCTH IOJTyYEHHOTO Pe3ysIbTaTa;

e CO3JaHHUE YCIIOBUH JAJISl pa3BUTHsI YMEHHM MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
NEeSITETTBHOCTH.

Ha wusydyenue ¢usuku (0a30BbIi YpOBEHb) Ha ypOBHE CPEIHEr0 OO0IIero oOpa3oBaHHS
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEHJ/IOBAaHHBIM, YYHMTENb JellaeT BHIOOp MIpOBeAeHHS 1a00paTOPHBIX paboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS
®usuka — Hayka o npupoje. Hayunele MeToasl MO3HaHUsA OKpyXkaroumero mupa. Pomib
SKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (GU3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3ndeckue
3aKOHBI ¥ TeOpUH. [ paHUIIBI TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
Ponp u mecto ¢usuku B (HopMHpPOBaHMM COBPEMEHHON HaydyHOH KapTUHBI MHpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.
Jlemoncmpayuu
AmHasiorossle ¥ IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBwkeHUE. OTHOCHUTENBHOCTh MEXAHWYECKOro JABMKeHHsA. Cucrema
otcuéra. Tpaekropus.

[Tepemernienre, CKOpOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCHU CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHui u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJUHEHHOE IBIKEHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEpPUAIbHON TOUKHA OT BPEMEHH.

CBoboaHoe majienne. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuueiinoe naBuxkeHue. J[BykeHHEe MaTepuaibHOM TOYKM 1O OKPYKHOCTHU C
MIOCTOSIHHOW IO MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacToTta obpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckue ycTpoiicTBa U TPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETp, JABI)KEHUE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanre ABMKEHUIN € UCTIOIB30BAaHUEM NPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.



W3mepeHne yCKopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBMXKEHHUS C LIEJIBEO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.

WccnenoBanue  COOTHOIIGHHMSI  MEXKIYy  MYTSAMH,  TNPONHJACHHBIMM  TEJIOM  3a
MIOCJIEIOBATEIbHbIE pPAaBHBIE IPOMEXKYTKHM BpPEMEHM IMpPHU PAaBHOYCKOPEHHOM JBHKEHHUHU C
HA4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

W3yueHne ABMKEHUS Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH [Manmies. [lepBoiit 3akoH HeroTtoHa. MHepunanbHbIe CUCTEMBL
OTCYETA.

Macca Tena. Cwuma. Ilpunuun cynepnosunmu cuil. Bropoit 3akon Hprorona st
MarepuanbHOU Touku. Tpernii 3akoH Hpr0TOHA [UIsl MaTepraabHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoybxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS
NP IBUKCHUH TEJIa B KUJKOCTH WM rase.

[ToctynarensHOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MoMeHT cuiabl OTHOCUTENBHO Ocu BpaimieHus. lliedo cuibl. YcinoBusi paBHOBecHs
TBEPJIOTO TENA.

TexHu4yeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHWE: TMOAIMUIHUKYA, IBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHuE Macc B3aUMOJICHCTBYIOINX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxeHue CHil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT Ae(pOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaJACHHH.

CpaBHEHHE CHII TPEHUS TTOKOSI, KaUE€HUS U CKOJIBKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHue ABMXEeHUS OpycKa M0 HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B IPY)KUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJla, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXAHUKE

Nmmynbsc MaTtepuaabHOM TOYKH (TeJa), CUCTEMbI MaTepUaIbHbIX ToueK. VIMITyIbC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPaHEHUsI UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBL.

Kunerndeckass sHeprus MaTepuaibHOW TOYKU. TeopemMa 00 HM3MEHEHMHM KHHETUYECKOU
SHEPIHH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas S3HEPTUS YIPYTO AeOPMUPOBAHHON MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanpHble W HEMOTEHIMAIbHBIE CcUbl. CBsI3b PabOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHHEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUu.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE MPUMEHEHHE: BOAOMET, KOINEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.



Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHIIMATBHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3ydyeHue aOCOMIOTHO HEYNMPYroro yaapa C MOMOIIBIO ABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3u pabOThl CUIIbI C W3MEHEHHEM MEXaHWYEeCKOW JHEepruu Teja Ha
MpUMEpPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekysipHasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopun

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUU U MX OMBITHOE 0OOCHOBAHHE.
BpoynoBckoe nBmxkenue. uddys3us. Xapaktep ABWKCHHS W B3aUMOJCUCTBUS YaCTHIL
BellecTBa. Mojenu CTpOEHHUS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mozened. Macca u pasmepbl Monekysn. KonudecTBo BewiecTsa.
[locTostnHas ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETHYECKON TEOpUHU
ueanpHOro rasa. AOCOJIIOTHAs TeMmIepaTrypa Kak Mepa CpeaHell KUHETHMYECKOH SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporiecchl B UACaIbHOM Tas3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHUe HU30MPOIIECCOB: N30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mognens onsira IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHSL.

Monens, nirocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UEATLHOTO ra3a, N30 POLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnue Macchl BO3/yXa B KJIAaCCHOM KOMHATe Ha OCHOBE HM3MEpeHH 00béMa
KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cuctemMa. BHYTpEHHsIST 3HeEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHss sHEprusi 0AHOATOMHOIO
UJeanbHOro raza. Busl Teronepenaun: TeIIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y AeNbHas
TEIUIOEMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anuabatHoM mporecce. IlepBblil 3akoH TepMmoauHaMmukH. [Ipumenenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmonnHaMuki. HeobpaTuMOCTh TPOIIECCOB B MMPUPO/IE.

Tennobie MamuHbl. [IpuHIUIBL 1eHCTBUS TEMTIOBBIX MaliuH. [IpeoOpa3zoBanus sHEPTUU B
TeruioBbIX MamuHax. Koagdunuent nonesnoro aeiictsus terwioBoi Mamuubl. ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IEHCTBH. DKOIOTHYEeCKHE MPOOIeMbl TEIIOdHEPT€THKY.

TexHuuyeckue ycTpoicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIo
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu



V3MeHeHre BHYTPEHHEW SHEpPruu Teja MpU COBEPIICHUU pPabOTHI: BBUICT MPOOKU U3
OyTBUIKM TIOJA JIEWCTBHEM CXKaTOTO BO3JyXa, HarpeBaHue 3¢dupa B JATYHHOH TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHne BHYTpeHHEH sHepruu (TeMrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHusl, P€aKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne u koHjeHcanus. HMcmapenne u  kuneHue. AOcComOTHasE U
OTHOCHUTEIIbHAS BIAKHOCTHh BO3/1yXa. HachleHHbId map. Y enbHasi TEIioTa mapooopa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT JaBJICHHUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHH30TPOIHS CBOMCTB KPUCTAIIIOB.
Kunkue xpucramisl. CoBpeMeHHbIe Marepuaybl. [lnaBneHue u Kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTUYECKOE MPHUMEHEHUE: THUTPOMETP W TICHXPOMETD,
KaJOpUMETpP, TEXHOJOTUU TMIOJIyYEHUS COBPEMEHHBIX MaTepuajgoB, B TOM  4HCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu MOHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepeHne OTHOCUTEIbHOMN BIa)KHOCTH BO3/1yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHIA DJIEKTPUYECKUX 3apsoB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue  3apsanoB. 3akoH Kynona. TodeuyHblli  AJIEKTpUYECKHMH  3apsi.
Onektpuueckoe mnone. Hanpsk€HHocTh 3nexTpuueckoro mnois. IlpuHumn cyneprno3uuuu
ANIEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTH AIIEKTPUUECKOTO MOJIS.

Pabora cun oanektpocratudeckoro moiA.  [lorenmuman. Pa3HOCTE  TOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AJIEKTPOCTATUUECKOM MoJ€e. JIudIeKkTprudeckas IpOHULAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrHs
3apsHKEHHOT0 KOHJEHCATOPA.

TexHuueckue yCTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIUTA, 3a3€MJIEHHE HJIEKTPONPUOOPOB, KOHJAEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyUHBIN IIPUHTED.

Llemoncmpayuu

VY CeTpoiCTBO M MPUHIHAI AEHCTBUS dJIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU3OBAHHbIX TEIN.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.

ITpOoBOAHMKH B 3JIEKTPOCTATUUYECKOM TIOJIE.

DJIEKTpOCTAaTUYECKas 3alUTa.

JIMdIIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHcCAaTopa OT IUIOIIAAU  IUIACTHH,
paccTosTHUA MEXY HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKUI TOK. Y CIOBUS CYHIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKM TOKa.
Cuna toka. [TocTossHHBIH TOK.

Hanpspkenue. 3akon Oma Jy1st yyacTka Lenu.

DneKTpuuecKoe COIIPOTHBIICHUE. VY nenbHoe COINPOTUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMELIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTh 371EKTPUYECKOTO TOKa.

DJIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONIPOTUBIICHHE UCTOYHUKA TOKA. 3akOoH Oma Juist
MOJIHOM (3aMKHYTOM) 3siekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUYECKUI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs NPOBOAMUMOCTH IOJYIPOBOJHUKOB.
CsaoiicTBa p—n-niepexoaa. [lomynpoBoHUKOBbIE TPHUOOPHI.

DNEeKTpUYEeCKU TOK B pacTBOpax U paciulaBaxX 3JIEKTPOJUTOB. DJIEKTPOIUTUYECKAsS
Juccoruanus. DIEKTPOIIN3.

OnexTpuueckuil Tok B razax. CaMOCTOATENbHBIA U HECAMOCTOATENbHBIN pa3psia. MonHus.
ITna3ma.

TexHuueckue yCTpoilcTBa W NPAKTUYECKOE MPUMEHEHHUE: amIepMeTp, BOJIBTMETD,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpPBI, TEPMOMETP CONPOTUBJICHHS, BAKYYMHBIA JUOJl, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HANPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, TUJIOIIAIU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelraHHOe COeTUHEHUE MPOBOIHUKOB.

[IpsiMmoe u3MepeHue 37eKTpoABMKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TallbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO31yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHre CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYHIEH CHIIBI  MCTOYHMKA TOKAa W €r0  BHYTPEHHETO
COINPOTUBIICHUS.

Habmroienue snektponusa.

Me:xnpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 10 kiacce OCYyIIECTBISETCS C yYETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH, OWOJOTUM, XWUMUH,
reorpauu ¥ TEXHOJOTHH.

Mesicnpeomemnvie nonsmus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYyHOTO MO3HAHUS:
sBIIEHUE, HAy4YHBIH (hakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMBbl YypaBHEHWH, JuHEWHas ¢GyHKIuUs, mnapaboina,
runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUUYECKHE (QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HUX MPOEKIHH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.



buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddy3us, 0cCMOC, TEII00OMEH
’KUBBIX OPraHU3MOB (BU[BI TEIUIONEpEIadyH, TEIIIOBOE PABHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUJAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOMCTBA METAJUIOB, JIEKTPOJIUTUYECKAS TUCCOLUALINS, TaIbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3lyXa, BETPhI, OapOMeETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUEe IBUKEHUN C MCIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXpPAHEHHUS HMMIyJbca B TEXHHUKE (pakera,
BOJAOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU TOJYYEHHUs] COBPEMEHHBIX MAaTepUajoB, B TOM YHCIIE
HAaHOMATEpUAJIIOB, M  HAHOTEXHOJOTHMH,  DJIEKTPOCTAaTHYECKas  3al[uTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, DJICKTpOHArpeBaTelIbHBIE TPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAIbBAHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUA

ITocrositHHblE MarHuTHL. B3auMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIUH. [IpMHIMDI Cyneprio3uiMyu MarHUTHBIX MOJIeH. JINHUM MarHUTHOM
uHAYKIMK. KapTiHa TMHWI MarHUTHON MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MaruutHoe 1nojie MpoBOAHMKA ¢ TOKOM. KapTuHa JAMHMM MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO IPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cwia Jlopenna, e€ MOAynb W HampaBiieHHe. JIBUKEHUE 3apsHKEHHON 4YacTHUIbI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuibl Jlopenua.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIUHU. [IOTOK BekTOpa MAarHUTHOM MHIYKLHH.
ONEeKTpOABUKYLIAs CUJIa MHAYKLMU. 3aKOH 3JIEKTPOMarHuTHON MHAykuuu dapanes.

BuxpeBoe anexkTpuueckoe mosie. DIEKTPOABMXKYIIas CHUia WHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIA CAMOMHTYKIUH.

DOHeprus MarHUTHOT'O TOJISl KaTYLIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE IMPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI, MJIEKTPOIBUraTelb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHIL, UHAYKLIIHOHHAS I1E€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM T1OJIEM.

JIMHUYM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME PNEKTPOMArHUTHOM MHIYKIIMH.

ITpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
MIOTOKa.

SIBrieHNE CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3y4yeHre MarHuTHOTO TOJISl KaTYIIKU C TOKOM.

HccnenoBanue IeNCTBUSA OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.



I/ICCJ'IGI[OBaHI/Ie SABJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIWU.

Pa3gean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebartenbnas cucrema. CBoOoaHble MexaHuueckue KojebOanus. [apmonuueckue
konebanus. Ilepuon, dactora, amrmumryna W ¢asza konebanuid. IIpy>KMHHBIA MasTHUK.
MareMaTHyecknii MasTHUK. YpaBHECHHUE TapMOHHYECKUX KosieOanui. IIpeBpamienune sHepruu
[IPU TAPMOHUYECKHUX KOJICOaHUSX.

Konebatenbubiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B HJICATHHOM
KOoleOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMU H  JJIEKTPOMATrHUTHBIMHU
konebanusiMu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS] SHEPTrUU B UACATBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHuax. BbIHYXIeHHbIE MeXaHUYECKUEe KoJeOaHus.
Pe3onanc. BeiHyX/IeHHBIE 2JIEKTPOMarHUTHbIE KOJIeOaHusl.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOICHUE DIEKTPUUECKON JHEPTHUU.
OKOJIOTUYECKME PUCKH MpU IPOU3BOJACTBE 3JE€KTpodHepruu. KynabTypa ucCHoab30BaHuUs
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHu4yeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

Hccnenoanue nmapaMeTpoB KojiedaTeNnbHON CUCTeMbI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHUK).

Habmroienue 3aTyxaronmx KoiaeOaHuil.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmroienue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmunorpaMmbl — (3aBUCMMOCTA  CHJIBI  TOKAa W HAOpsDKEHUS OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUN PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

Mopenb TUHUY ANIEKTPOIEpEIAUN.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPUOA MAJBIX KOJeOaHHl rpy3a Ha HUTH OT JUTMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3 IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanuueckre BOJHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
u januHa BonHbL. [lomepeunble W mpononbHble BOJHBL WHTepdepeHmus u nudpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4eHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opuenranus BektopoB E, B, V B snexkrpomarnutHOi BosiHE. CBOWMCTBAa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, IpejloMIIeHue, Moispu3zanus, Audpaknus, uHtepepeHuus. CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixama >7MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe >JeKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHIMITBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.



TexHUYECKHE YCTPOWCTBA M TMPAKTUYSCKOE MPUMEHEHHUE: MY3bIKATbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAHIMHE, panap, paauoOnpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumronenne otpaxkeHus U IPEIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AMPpakiud MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmioienue cBS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KOJICOaHUH.

HccnenoBanne CBOWCTB  A3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MpEIOMIICHHE,
noJsipu3aus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. lIpsmonuHeiiHoe paclpocTpaHEHUE CBETA B OJJHOPOIHOM CpeJe.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbl OTpaxxeHHs cBeTa. [locTpoeHue H300pakeHUN B IIIOCKOM
3epKaje.

[Ipenomnenune cBera. 3aKkOHBI MpeEIOMJICHHUS CBeTa. AOCOJIOTHBIM TOKa3aresb
npenomiieHusi. llomHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yroa MOJHOTO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[Ber.

CoOuparomue W paccewBaromue JHUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CHJIa TOHKOU JIUH3BL. [locTpoeHne n3o0paxkeHHi B COOUPAIOIIMX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKHU. Y CIOBUS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. [udpakumonnas pemérka. YciaoBue HAOMIOJEHUS TIIaBHBIX
MaKCHMYMOB TPH MaICHUH MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIHOHHYIO PEHIETKY.

[Tonsipu3zarus cBeTa.

TexHudeckne YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKH, JIyna, (oToarmapar,
MPOSKIIMOHHBIA  ammapar, MHKPOCKOI, TEJNECKOI, BOJIOKOHHAs OMNTHKA, AU(PaKIMOHHAS
peméTKa, OISAPON/I.

Llemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHHE, OTpakeHHWE U MperoMieHue cBeTa. Onruueckue
npUOOPBHI.

ITonHOE BHyTpeHHEE OTpaxkeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakKeHUI B TUH3aX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Habmonenue nntepdepeHnnn cera.

Hab6monenue nudpakiuu certa.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakKeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.



Pa3nes 6. OcHOBBI cielHAJIbLHONH TEOPHH OTHOCHTEIBHOCTH
I'paHunbl NMPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. [locTynarsl crnennalibHON TEOpuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJISI CKOPOCTM CB€Ta B BaKyyme, [MPUHLUII
OTHOCHUTEJIbHOCTH DUHIITEIHA.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEICHUE BPEMEHU U COKPAILIEHUE JITHBI.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs TTOKOS.

Pazgen 7. KBanroBasi pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbsl. Dopmyna [lranka cBs3M SHEPrUM POTOHA C €r0 YACTOTONH. DHEPTUS U UMITYJIbC
dortoHa.
OtkpeiTue u wucciaenaoBanue (orodaddexkra. Ombitet A. I. CromeroBa. 3aKoHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. OnbiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpOICTBA M MpaKTHUECKOE NpUMeHeHHe: (PoTosaemMeHT, (OTOAATUHK,
COJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®Doto3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHeHero Gpotodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactuil. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. V3nydenne u mornomenue GOTOHOB MPU NEpexoje aToMa ¢
OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buabl cnextpoB. CHekTp YpOBHEHl 3SHEpruu aroma
BOZIOpOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaanu3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JTyuEHUE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIEKTpPajJbHbI aHaIu3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmronenne nuHelyaThIX CIEKTPOB U3ITYYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi
HaOGnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIIUE  CIOXKHOCTH CTPOEHHS  sijpa. OTtkpbITHE
paaroakTuBHOCTH. OnbITHI Pezepdopa no ornpeneneHnio cocraBa paJioakKTUBHOTO U3TyYEHHUS.
CsoiicTBa anb(da-, 6eta-, raMma-u3TydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OpPraHU3MBI.
OtkpeiTHe TpoTOHa W HeiTpoHa. Hykinonnas monens siapa IeiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEeKTpPOHHBIA U MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
PaANOaKTUBHOIO pacnaja.
DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT maccol sapa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
SAnepupiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTHUBBI  SAIEPHOM
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTBI AEPHON SHEPTEeTUKH.
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.



MeTto1bI HAOIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.

dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUPA.

TexHUYECKHE YCTPOWCTBA U MPAKTHYECKOE MPUMEHEHUE: J03UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMuHW. I[IpukimagHoe ©  MHPOBO33PEHUECKOE  3HAYEHUE
ACTPOHOMHUHU.

Bun 38é€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bI, JIAaHETHI, X BUAUMOE JABHKEHUE.

Conneunas cucrema.

Counnine. ConneuyHas akTUBHOCTh. Mcrtounuk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CIEKTpajbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI
[JIABHOM MOCIEAO0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIg 3BE3] IJIaBHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKICHUH U 3BOIoUMU CoJHLA U 3BE3/. DTalbl )KU3HU 3BE3 .

Mineunsiii [Tyts — Hamra ["'anaktuka. [lonoxxenne u npmwxkenne Connna B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Habmonenus B Teneckon JlyHsl, mianer, Mneunoro Ilyrtu.

O0o0marniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIBHOW U
THYECKON cdepax [eATeNTbHOCTH 4YelloBeKa, pOJib M MeCTo (PU3MKM U acTpOHOMUHU B
COBPEMEHHOM Hay4yHOW KapTHUHE MHpa, pOJib (U3NUECKOH Teopud B (OPMUPOBAHUU
npezcTaBiIeHuit 0 pU3NYECKON KapTUHE MUpPa, MECTO (PU3NYECKOI KapTHHBI MUpa B 00LIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIEHUIN O IPUPOIE.

Me:xnpeamernbie CBA3H

N3yuenne kxypca ¢usuku 06azoBoro ypoBHs B 11 Kjacce OCymeCTBISETCS € y4E€TOM
COJIepKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mescnpeomemuvie nousimus, CBS3aHHBIE C M3YYEHHEM METOAOB HAyYHOTO TTO3HAHMSL:
ABJICHUE, Hay4YHbIH (akT, rumoresa, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOIEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYEeCKHEe (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApPHBIX (DYHKIUH,
NPU3HAKYU OJO0HS TPEYTOJIbHUKOB, ONPEIETICHUE IUIOIAIU TIIOCKUX QUryp U 00bEMa Ted.

buonocusa: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTelbHbIE IBUKEHUS B
JKUBOM TIpUpOJIE, ONTUYECKUE SIBJICHUS B JKUBOM IpPHUPOJE, NCHCTBUE pagualii Ha >XHUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTaNIMYeCKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPAIbHbIN aHAIN3.



l'eoepaghus: marHUTHBIE TOTIOCA 3€MJIM, 3aJIEKH MAarHUTHBIX PyHA, (POTOCHEMKA 3eMHOM
MOBEPXHOCTH, MPECKa3aHNE 3eMIIETPSCEHUH.

Texnonozus: MTMHUM 3JIEKTpOIIEpead, TE€HEPATOP MEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATED,
WHAYKIIMOHHAS T[e4yb, pajaap, paJuoNpuéMHUK, TeIeBU30p, aHTeHHa, TenedoHn, CBU-neus,
NPOCKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapest.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeqHEro oO0Iiero odpazoBaHUs
(0a30BBI  ypOBEHB) MIOJDKHO  OOECHEYHTH  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOCHHUS yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOINECTBa,
paclIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCUICKOI0 OOIIECTBa;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHYECKHX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JIESATEIBHOCTh B WHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3ally;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBUH C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOI 1EATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHMS:

c(hOpMUPOBAHHOCTH POCCUIMCKON TpaT1aHCKON UICHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHUMCKHUX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHHUMATh OCO3HAHHbBIE PEIIEHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

4) 3cTeTH4YeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4HOI'O TBOPYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOro BOCIUTAHMS:

UHTEpEeC K pa3iauuHbiM chepam mnpodecCHOHaNbHOW JESITENBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBl, OCO3HAHHE TJIOOATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUTAHUPOBAHKUE M OCYIIECTBIICHUE JIEHCTBUN B OKPYXKAIOIIEH Cpelie HA OCHOBE 3HAHUS
LeJIel YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;



pacuiMpeHre OmbITa JEATeNILHOCTH JKOJOTMYECKOW HAINpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAaHUH 10 QU3MKe;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

Cc(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAYYHOH JESTEIbHOCTH, TOTOBHOCTh B IPOIECCEe U3y4EeHUS (PU3HNKU
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO eI TEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCcTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENILHO (POPMYJIMpPOBaTh M aKTyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEICIISATH IENH NeATSIIbHOCTH, 33/IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPHBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabarbeIBaTh TUIAH PEHICHUS MPOOJIEMBI C YIETOM aHaIM3a UMCIOIIUXCSI MaTePUATBHBIX
U HEMaTePUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHMBATh PUCKH MOCJICICTBUN ACITSIbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPadOTy B YCIOBHSIX pPEAbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

Ba3oBble ucciieqoBaTeIbCKHeE AeHCTBHUSA

BJIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIIOYCBBIMH TOHSITHSIMH W METOJAaMH (pu3udecKon
HAYKU;

BJIQJICTh HABBIKAMHU Y4YEOHO-MCCIICOBATEIHCKON W MPOCKTHON JESITeILHOCTH B 001acTH
(Gu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTHIO K CAMOCTOSITEIILHOMY TIOMCKY METOJ/IOB PEICHHs 3a71a4
(U3HYECKOTO COACPKAHMS, IPUMEHEHHIO Pa3IMIHBIX METOJIOB TTO3HAHHSI,

BJIAJICTh BHUJIAMHU JICATEIBHOCTH MO IOJIYYCHHIO HOBOTO 3HAHMsS, €0 WHTEPIpPETAIIHH,
peoOpa3oBaHNI0 M TPHUMEHEHHIO B Pa3IMYHBIX YYEOHBIX CHUTYyallUsIX, B TOM YHUCIE IPU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WPOBaTh 3ajady, BBIJABUTATH
TUMNOTe3y €€ pelleHHs, HaXOIUTh AapryMEHTHl Js JO0Ka3aTelbCTBA CBOHMX YTBEPXKACHUM,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TIOJMYyYEHHBIE B XOJ€ peUIeHHS 3a7aud pPe3yabTaThl, KPUTHUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (PopMynHpoOBaTH COOCTBEHHBIC 33Ja4yd B 0Opa30BATEIbHON AESITETHHOCTH, B
TOM YHUCJIC TIPH U3yUCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh IMePEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00JIaCTh KU3HEACATCILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQ/IETh HABBIKAMH TOTy4YeHHUS WH(OpPMAIUU (PU3NYECKOTO COJIEP>KaHUSI U3 MCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIIBHO OCYIISCTBISATh IIOWCK, aHAIW3, CHUCTEMATH3AlHI0 U
MHTEPIIPETANIO HHPOPMALINK PA3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBAThH JJOCTOBEPHOCTHh HH(OPMAIIHH;

UCIIOJIb30BaTh CPEJICTBA HMH(POPMAITMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 3a/lad C COONIOJCHHEM
TpeOOBaHUI SPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECypCcOCOepeKEeHHsI, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MMacCHOCTH;



CO3/1aBaTh TEKCThl (DU3NYECKOTO COJACPKAaHUS B pa3IUyHBIX (opMmarax ¢ ydeTom
Ha3Ha4YCHWs HMHQPOPMAIMM W  1EJIEBOM ayIUTOpPUHM, BBIOMpAas ONTUMAIBHYIO (OpMYy
MMpEaACTaBJICHUA U BU3yaJIU3alluH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3WKHU M BO BHE-YPOUHOU JESATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYAIMi U CMSATYaTh KOH(IUKTHI,

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHOW U WHANBUIYAILHON paOOTHI,

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KOT'0 4ICHA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA IO €€ INOCTUIKEHMIO: COCTAaBIIATH IUIAH JEWCTBUM, PACHPEACISATH POJIU C YUETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHOU pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJIA M KAXKIOTO yYaCTHHKA KOMAaHJbI B OOIIUN pe3yibTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE NPOEKTHI, OLICHUBATh MU C TMO3UIMU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TOBEACHUE B PA3JIMUHBIX CUTYyaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe T1eiiCTBUS
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIbHYIO ICATEIBHOCTh B 00JacTH (U3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEIIbHO COCTABJIATH TUIAH PEHICHHUS PAcUETHBIX M KAYSCTBCHHBIX 3a/ad, TUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JTaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacImpsTh paMKH YI€OHOTO MPEMETa Ha OCHOBE JIMYHBIX TPEIIOYTCHHIIH;,

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MTPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO DSPYIUIMH B 00JIacTU  (PUBHKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTUBHI B AESITENHLHOCTH, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIa/IeTh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICJIUTEILHBIX TIPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIIONIE30BATh PUEMBI pedIeKCHH JIJIS OLIEHKH CUTYalliu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS TT0 UX CHIDKEHUIO;

MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX MPU aHAIIU3E PE3YIbTATOB JIeATeIbHOCTH;

MIPUHUMATH Ce0sl, TOHMMAsi CBOM HEJIOCTATKHU M JIOCTOMHCTRA;

MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX TPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;

MpHU3HaBaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.

B nmpouiecce noctrxkeHMs TMYHOCTHRIX PE3yIbTATOB OCBOCHUS MPOTPAMMBI TIO (PUBHKE IS
YPOBHsI cpefHero olmiero oopa3oBaHus y OOyYarOIIMXCS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, MPEANoaralonui chopMUpPOBaHHOCTD:

CaMOCO3HaHUsI, BKIIIOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHHE,
BHJICTh HAIMPABIICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOUN Cepbl, OBITH YBEPEHHBIM B ce0€;



CaMOpETyJIMPOBaHUS, BKJIKOYAIOLIEro CaMOKOHTPOIIb, yMEHUe [IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K 3MOIMOHAIBHBIM
U3MEHEHUSAM U MPOSBIATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALUM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTIKEHHUIO LEIH U YCIEXY,
ONTUMU3M, HHULIIMATUBHOCTb, YMEHUE JEHCTBOBATH UCXOMS U3 CBOUX BO3MOKHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh IOHUMATh 3MOLMOHAIBHOE COCTOSHUE JpPYTHUX,
YUUTBIBATh €T0 IIPU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKIIFOYAIOIUX CIIOCOOHOCTh BBICTPAaWBaTh OTHOLIEHUS C IPYTHMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenust B 10 Ki1acce npeaMeTHbIe pe3yilbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh HA MpPUMEpaxX poiib U MecTO (GU3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTHHBI MHMPa, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJOTMH, B IPAKTHYECKON
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TE€J, TOUCYHBINA DJICKTPUYECKHUM 3apsA] IPU PELICHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIECHUS (MIPOLECCh) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOPUHM CTPOCHUS BEIIECTBA U IJIEKTPOJAWHAMMKHU:
PaBHOMEpPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE NaJeHue Tel,
IBUKCHUE 110 OKPY)XHOCTH, WHEpIUs, B3aumMojeicTBue ten, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE KUAKOCTeH M TBEPIBIX Tel, M3MEHEHUEe oO0béMa Tell NMpU HarpeBaHUU
(oxJ1aXx/1€HNUHN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHUE, KOHACHCAlUs, JIaBJICHUE, KpUCTAIIIN3alus,
KHUIICHUE, BJIAJKHOCTH BO3JlyXa, IOBBIIICHNUE JABJICHUS ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
COCyJlle, CBA3b MEXIYy IIapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, JJIEKTpU3ALMsS Tel,
B3aMMOJICICTBHE 3aps10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUECKHE BEIUYMHBI: KOOpAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHUE, Macca Tella, CHJIA, UMITYJIbC Teld, KUHETHUYECKas
SHEprusi, NOTEHLUalbHAas DSHEPIus, MeXaHWueckass paboTa, MeXaHHuYecKas MOUIHOCTh; IpHU
OMUCAaHUM TPABWJIBHO TPAKTOBaThb (U3UUECKUN CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOLINE TAHHYIO (PU3UYECKYIO BETUUHHY
C IpYTrUMH BEJIMUYUHAMH,

ONMUCHIBATh HW3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBICHUS, HCIIONIb3Ys
¢u3nueckue BENWYMHBL: JIaBJICHHE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAO0TUYECKOI0 JBMKEHUS MOJIEKYJ, CPEAHEKBAJpaTU4YHAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, pabdora rasa, Kod(QQGUIMEHT MOJE3HOr0 JNEHCTBUS TEIIOBOIO
JBUTATENIS; IPU ONMUCAHUM MPABUIILHO TPAKTOBATh (PU3NUYECKHUI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uxX OOO3HAYEHMsS U E€IUHMIBI, HAXOIUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHE CBOMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YS (U3NYECKUE BEIMUYUHBL: AJIEKTPUUYECKUN 3apsijl, AJIEKTPUUYECKOe MOJIE,
HanpspKEHHOCTh  TOJIS, IOTEHLIMAJ, PAa3sHOCTh IOTEHIUAJIOB; IpPU ONUCAaHUM IPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICH HCIOJNb3YEMbIX BEJIWYHH, WX OOO3HAUYEHUS U EAUHMIIbI;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJTHUYUHAMU;

aHAIM3UPOBATh (U3NYECKUE MPOIECCHl M SIBICHUS, UCHONB3YS (U3NYECKUE 3aKOHBI U
NPUHUMUIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3axkonsl HproTOHA, 3aKOH coXpaHeHUs
MEXAHUUYECKOM dHEPIUH, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUI
pPaBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KNHETHUYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b CPEAHEW KHHETUYECKOW HSHEPrHMM TEIIOBOTO JIBMKEHUS



MOJIEKYJ C a0CONIOTHOM TeMIiepaTypo, MEepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHUS
JIEKTPUUYECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCcIoBUsS MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAaHMIO (DPU3MUYECKUX SBIEHUH U IPOLECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpuU 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4e€OHOro OKCIEpUMEHTa, CcoOMpaTh YCTAHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOKI;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHHs (PU3UYECKUX BEIMYUH, IPU STOM
BbIOMpaTh ONTUMAJIbHBI CHOCOO H3MEPEHUS W MCIIONb30BaTh W3BECTHBIE METObI OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHUCHUMOCTH MEXIy (U3MUYECKUMH BEIUYMHAMH C HCIOJIb30BAHUEM
OPSAMBIX HW3MEPEHUHl, MpU O3TOM KOHCTPYUPOBaTb YCTAHOBKY, (DMKCHPOBaTh pE3y/IbTaThl
MOJYYCHHOW 3aBUCHUMOCTH (PU3MYECKHX BEIMYHMH B BHJE TaOiHIl U rpaduKOB, JI€1aTh BHIBOJBI
10 pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOnronarh InpaBuia O€30IaCHOIO TpyAa IMPU IPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOTr0 3KCIEpPHUMEHTa, Y4eOHO-HCCIeN0BAaTEIbCKOW M  IMPOEKTHOMW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pewiatb pacy€THble 3ajJaud C SIBHO 3aJaHHOM (pu3MuecKod MOJENbI0, HCIOJIb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 33a4l BHIOMPATh (PU3HUECKYIO
MO/JIeJIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYINbI, HEOOXOAMMBbIE Ui €€ pEeLIeHHUs,
IIPOBOAMTDH PAcuU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT'0 3HAaUE€HUs (PU3NUECKON BEIMUNHBI,

pelaTh KayeCTBEHHbIC 3aJauyd: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUYMBYIO LIEMOUYKY
paccyXIeHHiA ¢ OOpOl Ha N3YyUEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHHUS,

UCMOJb30BaTh IPH pPEUIEHHH Y4eOHBIX 3a7ady COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUUU U IPEICTaBICHUs] Yy4eOHOU U
HAY4YHO-TIOMYJISIpHOW MH(OPMaLuy, MOJYYEHHOM W3 pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKH
aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMAIHUIO;

INPUBOUTH MPHUMEPHI BKJaJla POCCUUCKUX M 3apyOEKHBIX Y4EHBIX-(U3UKOB B pPa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETHUECKHE 3HAHUSA N0 (HU3UKE B TOBCEJHEBHOM KHU3HHM JUIs
oOecrnieueHns 6€30MacHOCTH Mpu o0pallleHuH ¢ MPUOOpaMH U TEXHUYECKUMHU yCTPOHCTBAMU, IS
COXpPaHEHHMsI 3/I0POBbsI U COOJIIOJICHHS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpene;

paboTaTh B IPyMIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH paboOTy
TpYyMNIbl, palMOHAIBHO paclpeleNiaTh O00f3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJIapPTHBIX CUTYalUsIX, aJIeKBATHO OLIEHMBATh BKJIAJ Ka)/J0r0 M3 yYaCTHUKOB TPYIIbI B
peleHre paccMaTpruBaeMoil MpooIIeMBl.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayyHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B IPAKTHYECKON
JEeSTeIbHOCTH JIFOJIEH, IETIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOoYeuHbIi
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, fJepHas MoOJeiIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPU PeLIeHUH (PU3NIECKUX 3a]1a4;

pacno3HaBath (uU3HUECKUE SBIEHUS (MPOIECCHh) M OOBSCHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOW (DM3MKM: DJIEKTpUUECKas MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKLINS, JACUCTBUE MAarHUTHOIO IIOJIA Ha MPOBOJHUK C TOKOM W JIBWXKYILMHCS 3apsi,
AIIEKTPOMAarHUTHBIE KOJIEOAHUS U BOJIHBI, IPSMOJIMHENHHOE pacpOCTpaHEHUE CBETa, OTPaKEHUE,
npejomiieHue, uHTepdepeHuus, Iudpakuus U TOJSApU3alUs CBeTa, JAUCHEPCUS CBeTa,



dorornekrpudeckuii d3¢pdekt (poroaddexr), cBeToBOE NaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJ0pO/ia, ECTECTBEHHAsl U ICKYCCTBEHHAs PalnOaKTUBHOCTD;

OIKCHIBATh M3YYECHHBIC CBOMCTBA BEINECTBA (DJICKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPENl) U JICKTPOMArHUTHBIE SBIIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIUYMHBL: DJICKTPUYECKHH 3apsii, cuja TOKa, OJIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPHUUECKOE COMTPOTUBIICHHE, PA3HOCTh MMOTEHIMANIOB, 3JIEKTPOABUKYIIIAsl CHUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO IOJisA, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTB
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MAarHUTHOTO MOJIEH, MEpUoJ M 4YacToTa KojeOaHuil B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOILECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU OMUCAHUM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMbIX BEIMYMH, HMX OOO3HAYCHUS W CIUHHIIBI,
yKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONHKCBHIBATh M3YYECHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCMONB3Ys (PHU3NUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus M
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sEp, HPU ONMUCAHUU
MPAaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (OPMYIIbI, CBSI3BIBAIOIIUE TAHHYIO (DU3MUYECKYIO BEIWYHHY C JIPYTHMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAYCHUE (PU3NYECKON BEJTMYHHBI;

aHATM3UPOBaTh (PU3MUYECKUE TMPOLECCHl U SBICHUS, HCIONB3YsS (DU3MUECKUE 3aKOHBI U
OpUHLIMIIBL: 3akoH OMa, 3aKOHBI TOCTEAOBAaTENbHOTO U MAPAIEIBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3aKkoH JJIEKTPOMAarHMTHOM  HMHAYKIMH, 33aKOH
NPSIMOJIMHEHHOTO pacHpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPETOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa It (QoTodddeKrTa, 3aKOH COXPAaHEHHs] SHEPTHH, 3aKOH
COXpaHEHHS] HMITYJIbCa, 3aKOH COXpaHEHMsI DJEKTPUUECKOTrO 3apsifa, 3aKOH COXpPaHEHUS
MaccoBOTO 4YHCJIa, MOCTynarel bopa, 3aKOH paguoakTUBHOTO pacmajaa, MpH STOM pPa3IU4aTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MAaTeMaTU4YeCKOE BBIPAXKCHHE U YCJIOBUSA (TpPaHMIIbI,
o0jacTh) IPUMEHUMOCTH;

OTIpEICIATh HAIPaBJICHWE BEKTOpA MHAYKIIUKM MAarHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH M ONMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJioM, TOHKOH JIMH30M;

BBITTOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOILECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEeHUH: 1mpu 3ToM  (OpMYIHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOTO OKCIEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIHPOBATH BBIBOBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PU3UYECKUX BEIWYHH, IMPH ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUs M HCHOJIb30BATh HM3BECTHBIE METOJbl OLIEHKU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIIOJIb30BAaHUEM MPSIMbIX U3MEPEHUH:
IPA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHpOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCHMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOmUIl W TpaduKoOB, [AenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIE/IOBAHMS,

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpH TNPOBEJCHUM HCCIENIOBaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM W TNPOEKTHOW JEATENBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOMCTB U JaOOPaTOPHOT0 000PYAOBaHUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, HCIIONB3Ys
¢u3nyeckre 3aKOHbBI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BIOUPATh (PU3HUECKYIO
MOJIENTb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOIMMEBIE Uil €€ pelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOyYE€HHOTO 3HaUeHUs (PU3HMUECKON BEITUYHHBI;

pemarh KayecTBEHHBIC 3aJa4yM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYHMBYIO IICTIOUKY
paccyXIeHU ¢ ONOpPOi Ha N3y4EHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCTIONIB30BaTh TPH PEUNICHHH YYEeOHBIX 33aJad  COBpPEMEHHBbIe HH(OPMAIMOHHBIC
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH U TPEICTaBICHUS y4eOHOH U



HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, MOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaLINIO;

OOBSICHATH MIPUHIUIIBI ICHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3indaTh
yCIIOBUS UX 0€30MacCHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOIUTH MPUMEPHI BKJIAJa POCCHUCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B IOBCETHEBHOM JKHU3HU IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHuu ¢ MPUOOPaMH U TEXHUYECKUMHU yCTPOUCTBAMU, IS
COXpPaHEHHS 3/I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IPYIIIE C BBHIIIOJHEHUEM PA3JIMYHBIX COLUATIBHBIX POJICH, IUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATEIIBHOCTH B
HECTAaHJAPTHBIX CUTYalUSAX, aI€KBaTHO OLIEHMBATh BKJIAJ KAXKJIOTO M3 YYACTHUKOB T'PYIIIBI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U (undposbie)
Konrpouasnsie Ilpakrnueckue
n/m  TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DUZUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
®u3uKa 1 METOAbl HAYYHOIO ) bubnmnoreka HOK
MMO3HAHUSA https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
2.1 |Kunemaruxa 3 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 \NuHamuka 7 https://m.edsoo.ru/7f41bf72
3aKOHBI COXpaHEHUs B 6 1 1 bubnmnorexka HOK
MEXAHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnmnoreka [JOK
" KHHETHUYECKOU TEOpUH https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
3.2 OcHOBEI TepMOHHAMMUIH 10 I https://m.edsoo.ru/741bf72
A
33 nemcerna, Gumoswe S Bumioera LIOK
' » ) https://m.edsoo.ru/7f41bf72
TIEPEXOIbI
Uroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
but6mmoreka [IOK
4.1 Onexrpocraruka 10 ! https://m.edsoo.ru/7f41bf72
n o
4.2 3J1(§<TT(:)$:1HquI;III;IHﬁ TOK. TOKHU B 12 1 bubmmorexa HOK
' ' https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpeaax
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68 3 3



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

'YACOB I10 [TIPOTPAMME

11 KJTIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne  HaummenoBaHmue pa3iesioB
Kounrpoabnsie IIpakruueckue (HuppoBbie)
/N ¥ TeM NPOrpaMmMbl Bcero
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
M .
11 9551?;?;;;32;% 11 I 3 buGmorexa [JOK
) https://m.edsoo.ru/7f41c97¢c
WHTYKITHS
Uroro no pazneny 11

Pa3nea 2. KOJIEBAHUSA U1 BOJIHBI

Mexanuueckue u

bubmuorexa [JOK

2.1 JICKTPOMArHHTHbIC ? https://m.edsoo.ru/7f41c97¢
KoJieOaHus
29 MexaHndeckue u 1 bubmuorexa [JOK
3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuorexa [JOK
2.3 |Ommuxa 10 3 https://m.edSO(I)_.[ru/7f410970
Uroro no pazneny 24

Pazgexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

OCHOBBI cielIaIbHON
TEOPUH OTHOCUTEIHLHOCTH

Wroro no pazneny 4

3.1 4

1

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97¢

Pa3znea 4. KBAHTOBAS ®U3UKA

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

DJIeMEHTHI KBAaHTOBOM 6 bubmuoreka [JOK
OIITUKHU https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
42 |Crpoenue aToma 4 https://m.edsoo.ru/7f41c¢97¢c
bu6mmoreka [IOK
4.3 ATomHoE A1p0 3 https://m.edsoo.ru/7f41c¢97¢c
Uroro no pazneny 15

DneMEeHTHl aCTPOHOMUU U 7 1 bubnuorexa [JOK

acTpodu3uku https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHUE

bubnnorexa [JOK
6.1 Obodmaromee nosTopenue 4 httns://m.edso{)_.[ru/7f410970
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOI'PAMME
HNOYPOYHOE IINTAHUPOBAHHUE
10 KJTIACC
Ne KounuectBo yacos
i Tema ypoka DJIeKTPOHHbIE
Bcero Konrposbhubie [IpakTuueckue nuppoBbie



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

padoTbI padoTbI o0pa3oBaTte/ibHbIE
pecypcsl
®u3nka — HayKa O PUPOJIE.
1  Hayunsie MGT(})I;[(BI HO?I;)HE]l;)HI/iI Bubmnorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaroILero Mupa
Posb u MecTo ¢uzuku B
OPMUPOBAHUU COBPEMEHHOM
2 I?a}II)TIHOII?;I KApTUHBI N?Hpa B bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU NeATEIbHOCTH
moen
Mexanuyeckoe ABUKEHUE.
OTHOCUTENBHOCTD
3 MEXaHUYECKOIO JBUKEHUS. bubmorexa LIOK
https://m.edsoo.ru/ff0c3508
IIepemenienue, cKOpoCTb,
YCKOpEHHUE
4 PaBHOMEpHOE ITpsIMONIMHEITHOE bubmmoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE Bbu6mmoteka [JOK
MPSAMOJIMHENHOE JIBUKECHHUE https://m.edsoo.ru/ff0c372¢
CBo0OoniHOE MajieHue.
6 chopi[HHe CB0H6OHHOFO bubmorexa [JOK
https://m.edsoo.ru/ff0c39¢cc
naJeHus
KpuBonuHeliHOe ABUXKEHUE.
7 I[EH)KeHHe MaTepﬂHaanoﬁ TOYKU bubmorexa LLOK
https://m.edsoo.ru/ff0c3ada
110 OKPYXHOCTH
[IprHIHAIT OTHOCUTENBHOCTH
3 lNanunes. UnepuuanbHble bubmmoreka [JOK
cucremsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akOH HproToHA
Macca tena. Cuna. [Ipunuun
g  CYMEpHO3HLHHU CHIL. Bropoii bubmuoreka [IOK
3akoH HeroToHa mis https://m.edsoo.ru/ff0c3be8
MaTepUATBHON TOYKHU
10 Tperuii 3akoH HeroToHa 11 bubmmnoreka HOK
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3bed
3aKOH BCEMUPHOTO TATOTEHUS.
11 Cuna T;{)KeCTEI. [IepBas bubmaorexa LIOK
https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuia ynpyroctu. 3akoH ['yka. bubmuorexa [IOK
Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduunent
TpeHust. Cuiia COpoOTUBICHUS bubmuoteka [IOK
13
IIpU JBWXKEHUU TeJa B KUIKOCTH https://m.edsoo.ru/ff0c3£76
WM ra3e
[TocTynarensHoe u
. BPAILATENBHOE ABIKEHHE Bu6morexa LIOK
abCoIIIOTHO TBEPOTO Tea.

MowmeHT cunsl. [1nedo cumsl.
VYcnosus paBHOBeCUs TBEPAOTO

https://m.edsoo.ru/ff0c41a6
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TCI1a

15

16

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOYEK.
WNmnynbe cuibl. 3akoH
COXPaHEHHUs UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

PaboTta 1 MOITHOCTE CHJIBI.
Kunernyeckas sneprus
MarepualibHOI Touku. Teopema
00 U3MEHEHUU KUHETHYECKOW
SHEPIruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

17

18

19

20

21

[TorennmanesHas 3HEPrHUsL.
[ToreHuuanbHas SHEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[ToreHuuanbpHas SHEPrus Tena
BOJIN3M IOBEPXHOCTH 3eMITH
ITorennmansHble 1
HENOTeHUUaNIbHbIE CHIIbL. CBSI3b
paboTHI HEMTOTEHIIMATILHBIX CHIT C
M3MEHEHHUEM MEXaHUYEeCKOM
SHEPrUM CUCTEMBI T€J. 3aKOH
COXpaHEHUS MEXaHHUYECKOI
SHEPTUU

JlaGopaTopHnas pabota
«MccnenoBanue cBsizu pabOTHI
CHUJIBI C U3MEHEHHEM
MEXaHUYECKOW YHEPIHUH Teja Ha
pUMepe PacTIKEHUS
PE3UHOBOTO JKI'YTa»
KonTponbhas pabota no Teme
«Kunemaruka. JluHamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE»

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKOM
teopun. bpoyHoBckoe
nswxkenue. Auddysus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c461a

bubmuoreka [IOK
https://m.edsoo.ru/ff0c478¢

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c4b74

bubmmoreka IIOK
https://m.edsoo.ru/ff0c4dc2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJEHCTBHS YaCTHIL]
BelecTsa. Mojenn cTpoeHust
ra3oB, )KMJAKOCTEU U TBEPABIX
Tel

Macca monekyn. Konuuectso
Belectsa. [locrostHHas
ABoraapo

TennoBoe paBHOBeCHE.
Temneparypa u e€ u3mMepeHue.
IIIxana remneparyp Llenbcus

25

Uneansuerii raz B MKT.
OcHoBHoe ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4fde



https://m.edsoo.ru/ff0c43d6
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26

27

AOGcomoTHas TeMIepaTypa Kak
Mepa CpelHEe KHUHETUYECKOU
SHEPTUU JIBUIKEHUSI MOJIEKYII.
VYpaBaenue Menpeneena-
Knaneiipona

3akoH JlambToHa. ["'a3oBbIie
3aKOHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

28

JlaboparopHas pabota
«MccnemoBanue 3aBUCHMOCTH
MEXIY TapaMETPaMHU COCTOSHUS
Pa3pEIKESHHOTO ra3a»

29

30

H3onporneccel B uaeanbHOM rase
U uX rpapuyeckoe
IIPEICTABIICHUE

BnyTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
CIOCOObI €€ U3MEHEHHUS.
KonnyecTBo TemnoTsl U paboTa.
Bnytpennss sHeprus
OJIHOATOMHOTO MJI€aJIbHOIO ra3a

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570e

bubnuoreka [{OK
https://m.edsoo.ru/ff0c5952

31

Buapl Teronepenaun

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenpHAs TEINIOEMKOCTH
BelecTBa. KonnuecTBO TEIIOTHI
MIpH TeIUIoNepeaaye.
AnrabaTHBIN Tporecc

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5¢36

33

34

35
36

[IepBblii 3aKOH TEPMOJUHAMUKHI
U €ro pUMEHEHNe K
U30Iporeccam

HeoOpaTtumocTs nporeccos B
npupone. Bropoii 3akoH
TEPMOJIUHAMUKH

[Tpunuun aeiicteus u KITJ{
TEIIOBOM MaIlIMHbI

Huxkn Kapuo u ero KIIJ{

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5efc

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c6230

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c600a

37

38

DKooruyeckue npoodaemMbl
TETUIOIHEPTETHKH
Oo6o06maromuit ypok
«MonekynspHas pusuka.
OCHOBBI TEPMOJIMHAMHKH

bubnmorexa LIOK
https://m.edsoo.ru/ff0c6938

39

40

41

KonTponbHas pabora no teme
«MonexynsipHas pU3HKa.
OCHOBBI TEPMOJAMHAMUKI
[Tapoo6pa3zoBanue u
KoHAeHcauus. Mcnapenne u
KHUIICHUE

AOcComoTHas M OTHOCHUTENIbHAS
BJIQXKHOCTH BO3/1yXa.
Haceliennslii nap

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c6a50

but6mmorexa [IOK
https://m.edsoo.ru/ff0c63b6

bubnunorexa LIOK
https://m.edsoo.ru/ff0c64d8

42

TBépmoe Teno.

bu6nmorexa LIOK
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Kpucrannuueckue u amopdHbie
TeJla. AHU30TPONUS CBOMCTB
Kpuctayos. Xuakue
kpucrtauibl. COBpeMeHHbIE
MaTepuabl

[InaBnenue u KpucraumM3anus.

https://m.edsoo.ru/ff0c6510

43 VYpaenpHas TEIJIOTAa IUIABICHUS. bubnnorexa LIOK
https://m.edsoo.ru/ff0c6708
CyOnumarnus
bu6nmmorexa [IOK
44 'YpaBHEHHE TETUIOBOTO OanaHca hits://m.edsoo.ru/f0c6820
DJIeKTpHU3aus Tell.
45 SHGKTEH%LC[KHI?I 3apsia. JIBa Buna bubmorexa LIOK
https://m.edsoo.ru/ff0c6bee
3JIEKTPUYECKUX 3apsA0B
IIpoBOIHMKH, TUATIEKTPUKH U
46 TOMYNPOBOIHUKH. 3aKkoH bubnmoreka [JOK
COXPaHEHUS IIEKTPUYECKOTO https://m.edsoo.ru/ff0c6bec
3apsna
B3aumopeiicTBue 3aps10B.
47 3akoH KI;/JIOHa. Tongfl[blﬁ bubmorexa LIOK
N https://m.edsoo.ru/ff0c6ced
3JIEKTPUYECKUU 3aps]l
Hanpsxénnocts
4g VIEKTPHYECKOTO HOJIA. [Tpunuun bubmmoreka [JOK
CYIIEPHO3UIIAN JJIEKTPUIECKUX https://m.edsoo.ru/ff0c6df2
nosei. JInauy HanpsHKEHHOCTH
Pabora cun
4g VIEKTPOCTATHYECKOTO MOJIA. bubnnoreka [JOK
ITorennuan. PasHocth https://m.edsoo.ru/ff0c6100
MOTEHI[MAJIOB
[IpoBOIHUKYM U AUBIIEKTPUKH B
50 VIEKTPOCTATHYECKOM IOJIE. bubnnoreka [JOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
. bubnmorexa LIOK
51 DOnekrpoémkoctb. Konnencarop hitps://m.edsoo.ru/f0c7126
DIEKTPOEMKOCTD MJIOCKOTO
52 KOHnell?IcaTOpa. DHeprus bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCATopa
JlaGopaTtopHnast pabota
53 "H3mepeHue 31eKTpOEMKOCTH
KOHJIeHcaTopa"
[IpuHun nercTBus u
MIPUMEHEHNE KOHJIEHCATOPOB,
54 KOMMPOBAILHOIO anrapara,
CTPYHHOIO MPUHTEPA.
DJIEKTPOCTAaTUYECKAs 3alUTa.
3a3eMsIeHHE SIIEKTPONPUOOPOB
DIIEKTPUYECKHI TOK, YCIOBHS
55 CTO CYIIECTBOBAHUS.

ITocrosiaHEbI TOK. CHiia TOKa.
Hanpsixenue. ConpoTuBiIeHHE.
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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

3akoH OMa aJ1s yyacTKa Lenu

56

ITocnenoBarennHOE,
napajyieIbHOE, CMEIIAHHOE
COEIMHEHUE NPOBOIHUKOB.
JlaGopaTtopHnas pabota
«3y4eHne CMEIanHoro
COEIMHEHUS PE3UCTOPOB»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

58

Pabota u MmomHoOCTh
JIEKTPUYECKOT0 TOKA. 3aKOH
Jxoyis-Jlenna

3axod Oma 11 MOJIHOU
(3aMKHYTOM) 3JIEKTPUUECKON
nenu. Koporkoe 3aMbikanue.
JlaboparopHas pabota
«3mepenue DJ1C ucrtoununka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNEKTPOHHAs IPOBOAUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOAUMOCTb

60

DIIEKTPUUECKHUI TOK B BaKyyMe.
CBoiiCTBA 3JIEKTPOHHBIX ITYYKOB

61

62

63

64

[ToxynpoBoaHUKH, UX
COOCTBEHHAs M IIPUMECHast
npoBoaumocTs. CBoiicTBa p—n-
nepexoza. [lonynpoBogHUKOBbIE
puOOpbI

DNEeKTpUYECKUN TOK B
pacTBOpax M paciuiaBax
AJIEKTPOJIUTOB.
DNEeKTPOTUTHYECKAS
JTUCCOITHAIUSA. DIIEKTPOIIHN3
ONeKTpUYEeCKUi TOK B ra3ax.
CamocTosTeTbHbIN 1
HECAMOCTOSITENIbHBIN pazpsijl.
Momnnus. [Inazma
DnexTpuueckue npudopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npuMeHeHne. [IpaBuia TEXHUKH
0e30IacHOCTH

bubmuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bubmmoteka IIOK
https://m.edsoo.ru/ff0c82ba

bubnmorexa LIOK
https://m.edsoo.ru/ff0c84ae

bubmmoteka IIOK
https://m.edsoo.ru/ff0c86fc

65

O06o0maromuii ypok
«DNEeKTPOTUHAMUKAY

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c88be

66

KonTponbhas pabota no teme
«Qnekrpocraruka. [locTosHHBIN
3NEKTpUYEeCKUil TOK. TOkHM B
Pa3IMYHBIX CPEeNAX»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

67

PesepsHblil ypok. KonTponbHast
pabora 1o Teme

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56



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

"OnekTpoguHaMuka"

68 PesepBublit ypok. O0o0maromuit 1 bu6nuorexa [IOK
ypok o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB 63 3 3
I10 [TPOI'PAMME
11 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
N Tema ypoka Kontpoabubie IlpakTuueckue unpponbie
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U X
B3auMojieiicTBue. MaruutHoe
1 oJe. BIEIIKTOP MarHuTHON 1 bubmorexa LIOK
. https://m.edsoo.ru/ff0c9778
MHAYKUUU. JINHUY MarHUTHOM
WHIYKIIUU
MarauTHoO€E 1oJsie IPOBOJIHUKA
) ¢ TokoM. OnbIT Dpcrena. 1 bubnuorexa [JOK
BzaumopeiicTBre NpoBOJHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaboparopHas paboTa
3 «I/ISYEGHI/II; MaFF;IHTHOFO oJIst 1 1 bubmorexa [TOK
https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM)
JlelicTBME MArHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. Cuiia
4 Awmriepa. JlaboparopHast pabota 1 1 bubnnoreka [JOK
«Uccnenosanue nercTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha
paMKy C TOKOM»
JlelicTBME MAarHUTHOTO TOJIS Ha
5 JBIKYIIYIOCS 3apsSKECHHYIO 1 bubnnorexka [JOK
yactuity. Cuna JlopeHna. https://m.edsoo.ru/ff0c9df4
Pa6ora cunsl Jlopenia
DNIeKTpOMarHuTHasE WHTYKITHSI.
IToTok BEeKTOpa MarHUTHOMN
6  uaaykuuu. IC uHAYKIUY. 1
3aKOH 3JIEKTPOMAarHUTHOMN
nHaykiuu Papanes
JlaboparopHas paboTa
7 «I/Iccﬁez[ogaHHé) SIBJICHUS 1 1 bubanorexa LIOK
- https://m.edsoo.ru/ff0cal50
AIIEKTPOMATHUTHON UHAYKITUNY
NHunykTuBHOCTG. SIBIIEHUE
camounaykiuu. J/1C
] CaMOMHIYKIIMU. DHEPrus | bubnnoreka [JOK
MAarHUTHOTO ITOJISI KaTYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHuTHOE
oJie
TexHu4eckue ycTpoiucTBa U ux
9 MIPUMEHEHHUE: TIOCTOSHHBIE 1

MAarHuThbl, SJICKTPOMArHUThI,



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

AJIEKTPOJIBUTATENb,
YCKOPUTENH 3JIE€MEHTAPHbBIX
YacTHI], UHAYKIIMOHHAS T1€Yb

10

11

Ob6o06maromuit ypox
«MarauTHOE T10JI€.
DNEKTPOMArHUTHASI WHTYKIIHSI»
KoHnTposnbHas pabota 1o Teme
«MaruuTHoe€ 1oJe.
DIIeKTpOMarHuTHasT WHITYKITUS

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

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

12

13

14

15

16

17

CB00OOIHBIE MEXAHUUYECKHE
kosebanus. 'apmonnyeckue
KosieOaHus. Y paBHEHUE
rapMOHUYECKHUX KOJeOaHUM.
IIpeBpaienue s3uepruu
JlaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MepPHOa MAJIBIX KOJICOaHMIA
rpy3a Ha HUTH OT JIJIMHBI HUTH
U Macchl rpy3a»
KonebaTenbHbIi KOHTYP.
CBoOo1HBIE
3JIEKTPOMArHUTHbIE KoJeOaHus
B UJI€AJIbHOM K0JIeOaTeIbHOM
KOHTYpEe. AHAJIOTHUS MEXTY
MEXaHUYECKUMU U
3IEKTPOMArHUTHBIMH
KOJICOaHUSAMU

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUU B
u7eabHOM KOJleOaTeTbHOM
KOHTYpe

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYEeCKHe KoueOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
AIIEKTPOMarHuTHbIE KoeOaHus
IlepeMeHHBIH TOK.
CunycouganbHbIN
IIEpEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE
3HauEHUE CUJIbI TOKA U
HaIpsKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

19

Tpancdopmarop.
[TpousBoacTBO, epenaya u
noTpeliIeHue IIEKTPUIECKOM
SHEPIruu

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE AIEKTPUIECKOTO
3BOHKA, TEHEPATOPA
MIEPEMEHHOTO TOKA, JIMHHUI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

QJICKTpOoIICpcaav

20

OKOJIOTUYECKUE PUCKU IIPH
HPOU3BO/ICTBE
anekTposHeprun. Kynerypa
UCTIONIb30BAHMS
AIIEKTPOIHEPTUH B
HIOBCETHEBHOM KHU3HU

21

MexaHn4ecKre BOJHEI,
YCIJIOBHSI pacIIpOCTPAHECHHUS.
[Tepuoa. Cxopoctb
pacupocTpaHeHus U JUIMHA
BOJIHBL. [lonepeunsie u
IIPOJI0JIbHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccas54

22

23

24

3Byk. CKOpOCTb 3BYKa.
I'pomkocTh 3ByKa. BeicoTa
toHa. TemOp 3BykKa
DIIeKTPOMArHUTHBIE BOJIHBI, UX
cBoiicTBa u ckopocTts. [1lkana
AJIEKTPOMATHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
TeneBuaeHus. Pa3Burtue
cpencTB cBsi3u. Paguonokarus

bubmuoreka [JOK
https://m.edsoo.ru/ff0cccOc

bubmuorexa [JOK
https://m.edsoo.ru/ff0ccfe0

25

KonTponsHas pabora
«Komnebanust U BOTHBI»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc6f8

26

27

28

[Ipsamonuneitnoe
pacrpocTpaHeHUEe CBETa B
OAHOpOIHOM cpene. ToueuHblii
HMCTOYHUK cBeTa. JIyd cBera
OtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300paXKeHHI B MJIOCKOM
3epKajie

[Ipenomnenue ceera. [lonHoe
BHYTPEHHEE OTpaKEHUE.
IIpenenbHbIN Yo MoIHOro
BHYTPEHHETO OTPAKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd 716

29

30

31

32

JlaGopaTtopHnast pabota
«3MepeHune nokaszaTens
MPEIOMIICHUS CTEKIa»
JIunsel. [loctpoenue
M300paXeHU B JIMH3E.
dopMya TOHKOU JINH3BI.
YBenuyeHue JuH3bI
JlaGopaTtopHnast pabota
«HccnenoBanue CBOMCTB
M300paXeHUH B TMH3AX»
Hucnepcus cera. CroxXHbIM
coctaB 6enoro cBeta. L[BerT.
JlaGoparopHas paboTa
«Habmonenne nucriepcuun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cddle



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

CBCTa»

33

34

35

WnTepdepenmus ceera.
Hudpakmus ceera.
Judpakumonnas pemeérka
[ToriepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera
OnTuueckue npuOOpsl U
YCTPOMCTBA U YCIOBUS UX
0€e3011aCHOTr0 PUMEHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

36

37

38

39

40

41

['paHuIIBI TPUMEHUMOCTH
KJIaCCUUYECKON MEXaHUKH.
[ToctynaTel cnenuanbHOM
TEOPUH OTHOCUTEIHHOCTH
OTHOCHUTENLHOCTh
OJIHOBPEMEHHOCTH.
3amMe/IJIeHUe BpEMEHU U
COKpAIICHHUE ITTUHBI

DHeprusi ¥ UMITYJIbC
PEIATUBUCTCKOM YaCTHUIIBI.
CBs3b MaccChl C SHEPTUEH U
HUMITYJIbCOM. DHEPTHUS MOKOS
KonTponsHas padora «OnTuka.
OCHOBBI CIELIUAJIBHON TEOpUH
OTHOCHUTEIIEHOCTH)

®otonsl. Dopmyna I1nanka.
DHeprusi 1 UMITYIIbC POTOHA
OTKpBITHE U UCCIICIOBAHUE
dororddekra. OnbiTe A. T
CroieToBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfa42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfc68

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf6f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfel6

bubmuorexa [JOK
https://m.edsoo.ru/ff0cffc4

42

43

3akoHsb!I poTodddexra.
YpaBHeHue DUHIITEHA 17151
dororddekra. «Kpachas
rparuia Gorodddexra
Hasnenue cera. OnwiTh I1. H.
JleGeneBa. Xumudeckoe
JICUCTBUE CBETA

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d015¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6

44

45

TexHu4eckue ycTpocTsa u
NPaKTUYECKOE PUMEHEHHE:
dboTorneMeHT, POTONATUHK,
CoJIHe4Has OaTapes, CBETOUO
Pemienue 3amau mo teme
«IeMeHThl KBaHTOBOM
OTITUKI»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

46

Mopens atoma TomcoHa.
OmnsiThl Pesepdopaa no
pacCesTHUIO O-YacCTHII.
[InanerapHas Mojieb aToOMa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK
47 Tocrynaret bopa https://m.edsoo.ru/ff0dOafa
48 HM3nyuyeHue u NOTJOIIECHUE bubnmoreka [JOK



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
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
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https://m.edsoo.ru/ff0d0afa

($OTOHOB MpH MepexoJie aTomMa
C OZIHOTO YPOBHS SHEPrUH Ha
Ipyroii. Buasl criekTpos

https://m.edsoo.ru/ff0d0afa

49

50

51

52

53

BouiHOBBIE CBOMCTBA YACTULI.
Bosnbl ne bporins.
KopmyckynsipHO-BOIHOBOM
nyann3M. CIOHTaHHOE U
BBIHYX/ICHHOE U3J1y4eHHE
OTKpbITHE PATUOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo
ONPENIETICHUIO COCTaBa
PaAMOAKTUBHOIO U3ITyYEHUS
CgoiicTBa anbda-, 6era-,
ramma-usiydeHus. Bousaue
PaAMOAKTUBHOCTH HA KUBBIC
OpraHU3MBbI

OTkpbITHE IPOTOHA U
HerTpoHna. M3oromnel. Anbda-
pacnaj. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
l'amma-u3nyuenue

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuum.
Snepnslii peaktop. [Ipobdaemsr,
NIEPCIIEKTUBBI, IKOJIOTUYECKUE
aCIEKThI ICPHOM SHEPTETUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHBIE YaCTHUIIBI.
OTtkpeITHE TO3UTPOHA. METO B
HAOJII0JIEHUS ¥ pEeruCTpaliu
3JIEeMEHTapHBIX YaCTHII.
Kpyrusiii cron
«DyH1aMeHTaIbHbIE
B3auMoJieicTBUA. ENUHCTBO
(bu3NYECKOil KapTUHBI MUPaY

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B€31H0T0 HEDA.
Co3zBe3nusi, apKue 3BE3/IbI,
IUIAHETHI, UX BUIUMOE
nBrxenue. CojiHeuHas
cHcTEMA

56

57

58

Connue. Conneunas
aKTUBHOCTb. MICTOUHUK
sHeprun CoJiHIA U 3BE3NT
3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI
[JIaBHOM TOCTIE10BAaTEIbHOCTH.
BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEICTABICHUS
0 NIPOUCXOKIECHUH U IBOJIIOLIUN
CouHita 1 3831

Mieynsiii [1yre — Hama
lNanaktuka. [Tonoxenue u



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

nsmkenne CoHia B
I'amaktuke. I'amakTukw.
YEpHble AbIPHI B sAapax
raJlakTHK

59

60

61

Bcenennas. Pa3zberanue
ranakTuk. Teopus bosnbiioro
B3pbIBa. PenukroBoe
u3nyyeHue. MertarajiakTuka
Hepemennsie npo6ieMsl
ACTPOHOMHH

Kontponbnas pabota
«OIJIeMEHTBI aCTPOHOMMH U
acTpou3uKm»

62

63

64

O6o06matromuii ypok. Posb
($U3UKU ¥ ACTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM
U 3TUYECKOM chepax
JESTSIIbHOCTH YeIOBEKA
O606maromuit ypok. Posib u
MecTO (PM3UKHU M aCTPOHOMHH B
COBPEMEHHOI Hay4yHOU
KapTUHE MHUpa

O6o6maromuii ypok. Ponb
¢uznueckoil Teopun B
dhopMHUpPOBaHUH
NpeCTaBICHUN 0 HU3NIECKOM
KapTUHE MHUpa

65

O6o6maromuit ypok. Mecro
(bu3nUeCcKoit KapTHUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
NIPEJICTaBIICHUI O TIPUPOJIC

66

67

68

PesepBHbIil ypok. MarautHOe
noJie. JJIEKTpOMarHuTHas
UHAYKIINS

PesepBHblii ypok. OnTuka.
OcHOBBI cIENMANIBHON Teopun
OTHOCHUTEIIBHOCTH

Pesepnelii ypok. KBanToBas
busuKa. DIeMEHTHI
ACTPOHOMMH U acTpO(U3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOT'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

68

4

7

» ®usnka, 10 knacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mon penakuueit
[TapdentneBoit H.A., Akuronepnoe o6mectso «M3narensctBo «IIpocsemienue»

» ®uswnka, 11 kinacc/ Mskumes I'.JI., byxosueB b.b., Hapyrua B.M. non penakuueit
[MapdentneBoit H.A., AkuronepHoe o6mectBo «M3narensctBo «IIpocsemienue»



https://m.edsoo.ru/ff0d1784

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

®dwusuka. [loypounsie papadorku 10 kiacc. [Tocobue ans o6meoodbpazoBaT. opraHu3anuii
10. A. Caypos. — M.: IIpocselienne

®usznka. CaMOCTOSATENbHBIC M KOHTPOJBHBIC PaboThl. 10 Kitacce: yueOHOe mocooue st
o0meoo0pa3oBar. opranu3anuii: 6a3oBsiii u yriayosnennsiii yposuu/ E.E. Eprotkun, C.T.
Eprorkuna: - M. IIpocsenienue.

Coopnuk 3ama4 o ¢usuke. 10 — 11 kmacc : yued. mocodue s o0meoodpa3oBar.
opranm3anuii: 6a3oBeiii ypoBensb / H.A. [lapdentreBa. — M. : [IpocBenieHue

®usuka. [Toypounsie pazpadbotku 11 knacc. [Tocobue mis obmeooOpazoBar. opraHu3aui
1O. A. Caypos. — 3-e u3a. M.: IIpocsenienue

®usznka. CaMoCTOATENbHBIE M KOHTPOJBHBIE paboThl. 11 Kitacc: yuebHOe mocodue st
o01eoo0pa3oBar. opranu3sanuii: 6a3zosslii u yriyonennsiii yposuu/ E.E. Eprotkun, C.I.
Eprotkuna: - M. IIpocsenienue.

Coophuk 3amay o ¢usuke. 10 — 11 xirace : yued. mocodue yist 001eoo0pas3onar.
opranuzanuii: 6a3oBeiif ypoBens / H.A. [lapdentneBa. — M. : [IpocBenienue

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
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