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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ysibTaram
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS U
KOHILIETIIUUA TIpernojilaBaHusl ydyeOoHoro mpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepanyu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HaNpaBlIeHO Ha (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. IIporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH IpeaMeTramMu. B Hel
OIPENETSAIOTCS OCHOBHBIE LM M3Y4YEHHs] (PU3UKU HAa YPOBHE CPEIHEro oOLIero
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3ybTAaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIBTAThI IO roJ1aM 00YyUEHUS;

e cojepkaHue yueOHOro npenamera « Pu3nkay 1o rojaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAX NPHUPOABI, BBICTyINas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. IKoapHBIN Kype GU3NKN — cHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3HUECKHUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTMKH, TPAHCIOPTa, OCBOCHMUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHUSI IPU BBIMOJIHEHUU UMH YUEOHBIX UCCIIEIOBaHUI.

B ocHOBy kypca ¢u3WKu i ypOBHsS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeW MaTepuan Kypca (QU3HMKH
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU MPOOIEMaMHU.

Hoess npuxnaomoii  nanpasnennocmu. Kypc ¢usuku mpemmnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOoeHUs (Puznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJisI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alldU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
MpaKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS  y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIPOllecCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmieumBaeTcsl  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YJIENAETCS PEHICHUIO PACYETHBIX M KA4YE€CTBEHHBIX
3amad. [Ipu 3TOM 11st pacuy€THBIX 3a/1a4y MPUOPUTETOM SIBJISIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOUN MOJICIIBIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOro paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. /(s KayecTBEHHBIX 3a/7a4 NPUOPUTETOM SIBISIIOTCA 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DPI'OC COO k MarepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbId ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00Opa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSAX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIA. B kabunere (puU3MKM JOKHO OBITH
HE0OXoaMMoe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3HKe yYEHUYECKHX MPAKTUYECKHX PabOT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAalMid st
UCCJIEIOBAHMUS  W3Y4YaeMbIX  SIBJIEHMA M  MPOLIECCOB, JMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyaOBaHME [UIsI YYEHUYECKMX MPAKTHUYECKUX pPaldoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTuyeckue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUSA JOJKHBI OBITh HOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOrOBBIX U LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00OpaTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YalOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HUX MHTEUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ O3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENHLCKOrO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAy4YHOIO MHUPOBO33PEHHS KaK pe3yibTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3NYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O PONM (PU3UKHU AJI1 Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTrxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CIIeIyIoMNX 3a1ad B

nporecce u3ydeHus Kypca GU3NKN Ha YpOBHE CPeHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckol MOAENbI0, 3a/]ad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, X BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEIENICHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHEro OOIIETo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B HEJEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIaOOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoBeNeHUsT J1a0OPaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Poib 53KcnepuMEHTa W TEOPUM B TMPOIECCE MO3HAHUSA MPUPOIHI.
DKCIIEpUMEHT B (hH3HUKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto duzuku B GOpMUPOBAHUM COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHeitHoe  aBWKeHHE. [[BUKEHHME  MaTepuUaIbHOW  TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICMTHbIC U PEMEHHBIC MIEpeayHn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenue nBukeHUs Tena, OPOIIEHHOTO TMOJ yIJOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuima Tsokectr. llepas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU ABUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcioBus paBHOBECHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTepualibHOW TOYKU (Teja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTUA. [TorenmaneHas DHEPIUs YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HENMOTEHUHUaNbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophsle pabomuwl

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHas pu3nKa U TEPMOJUHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUs ra3oB, XHUJIKOCTEH U
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /JlanbToHa. M30mponeccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OnpeneneHue Maccbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BuyTpeHHuss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  raza. Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaMm. [ 'paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B MIPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  I€MCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIJIOBBIX MamnHax. Kodp@uIMeHT Moie3Horo
nericTBus TemuioBod mamuHbl. [{ukn KapHo um ero kodpdHIHMEHT IMOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HHEpruu Tejaa MPH COBEPIIEHHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnelT MO anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie padbonul

N3mepeHue yaenbHOM TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazoswvle nepexoonvl

[TapooOpa3zoBanue u koHJeHcanus. Vcnapenue u kurneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJIICHUSI.

TBépnoe Teno. Kpucrammmyeckue n amopdubie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Martepuaibl. [lnmaBienue u
KpUCTaJUTU3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli ANEKTPUYECKUM 3apsia.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3yieKTpuueckoro mojs. [IpuHoun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Toyeil. JInHUKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3aluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepeHune 3meKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTPUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUja M BHYTPEHHEE CONPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 115 OJTHOM (3aMKHYTOM) 2iiekTpudeckoi enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBenHas u npuMecHast MIPOBOJUMOCTD
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIIN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJLIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnsvie pabomoi

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amexTpoiusza.

MexknpeaMeTHble CBSI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS €
y4E€TOM COJAEPKATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMH MaTE€MaTUKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, (Qpuanueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJENb, U3MEPEHHE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B XKUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMATEpHUalOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JnMHUN HWHIYKIHUU
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MOlyJb U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHuTHOMN
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJIa HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe ToJsie. DJEKTPOJBIKYIIASA CUJIa WHIYKIUU B
IIPOBOJHUKE, IBHXKYILLEMCS TOCTYNIATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIEGHME CAaMOMHIYKLUWU. OJEKTPOABMXKyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAs [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO TIOJISL.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHumHble KO1€0AHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIe€OaHMU.
["apmonunyeckue konebanus. [lepumona, wacrtora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTu4eCKUl MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue HEpruu IpU rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHBEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarouux KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
HSHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUYECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (MPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOmronenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY IEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJIeOaHUH rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepentms u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkoCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: M NpeTOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4ECKUX BOJIH.

3BYKOBOI pEe30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
MIpeIOMJICHUE, TOSIpU3as, TudpaKius, UHTephepeHITHUS.

Tema 3. Onmuxka

['eomerpuueckas onrtuka. IIpsmoiiMHENHOE paclpoOCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS cBeTa. AOCOIIOTHBIN IMOKA3aTelb
npenomiieHusi. IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yrojl IMOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

ColOuparomuie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTtepdepenuns cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOCHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpaHEHUE, OTPAKEHUE U TMPEIIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKoIa, TeJIeCKona.

Habmronerne natepdhepeHIIy CBeTa.

HaOmronenue nudpakiuu cBera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yeHue cexTpa ¢ MOMOIIbI0 TUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpAalIECHUE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI n UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIBI. SHGPFI/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHUYecKue YyCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oto3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
IImanerapHas mogmenbs aroma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbga-, Oera-, ramMma-u3IydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anb(a-pacnag. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchl sapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUYECKNE ACTIEKTHI IAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U IIPAKTUUECKOE NPUMEHEHHUE: T03UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpeKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

DOtanbl pa3BUTHUS acCTpoHOMUU. [IpuKkinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cuctema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHII@ U 3BE3.
3BE3bI, UX OCHOBHBIE XApAKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydEeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs] TIOJIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEpHOro MOJyIIapys U IPKHUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01marouiee MOBTOPEHUE

Ponr ¢usuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib GU3HUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsS B 11 kimacce oCyIecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (PaKT, TUrnoresa, (Qpuanyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbHI M MX MPOCKIHUH HA OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
OTIpeJICIICHHE TUTONIAIN TIOCKUX (PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKECHUS B KUBOM MPUPOIE, ONTUYECKUE SIBJIICHUS B KMBOM MPUPOAE, TEUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIn3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpENady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenegoH, CBYU-meub, MpOEKIMOHHBIA amnmnapaT, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh TOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIIMENH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHHUI
BOCIIUTATEIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YyYaIOIIEeTOCsl KaK AKTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECaX TPa)KJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHE B3aHMOJICICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESATEIIbHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
pUCyIero (pu3n4ecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3Nu4yHbIM cdepaM MpodhecCHOHATbHON JeATEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacHIMpEeHUE OIbITAa JEATEIbHOCTH SKOJIOTMYECKOM HANpaBIECHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIBHOCTH, T'OTOBHOCTH B MpOLECCE
U3ydeHUus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENLHO  (QOpMyJNIMpOBAaTH W aKTyaJIU3UpoOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaTbiBaTh IUIAH PEIICHUS] MPOOJIEMbI C y4E€TOM aHalM3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJIETh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznyecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIEA0BATENbCKON U MPOEKTHOU AESITENIbHOCTH
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliY, MPeoO0pa3OoBaHUI0 M TPUMEHEHHMIO B Pa3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTpPbl U KPUTEPUU PEILICHHUS,

aHAIM3UpPOBaTh TMOJYYCHHBIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKHY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3MKE B MPAKTHYECKYI0 001acThb
KU3HEICSATENbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHANBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4e€HUs MHPOpMaAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lady ¢ COOMIOJICHUEM TpeOOBaHUM HSPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypcoCOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PM3MUYECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MHPOPMAIIUH U 11EJICBOU ayAUTOPHH, BHIOMpAsi ONITUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKKM U BO BHE-YPOUHOM
NEesATEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallUH W CMAr4ath
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHsI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh IIPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh LA COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHHPOBATh ACUCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIIATh IIAH JCHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXXJOr0 YyYaCTHUKA KOMAHIbI B
oOIIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

Pery/isiTuBHbIE YHUBepCaJbHbIE yUeOHbIe JeiicTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JAacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJIATh IUJIAH PEIICHUS] PACUETHBIX M KaYECTBEHHBIX
3aJa4, [JIaH BBINOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;

pacIMpATh paMKH Y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHUBHI B NIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  pedueKCMH Kak  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICTUTENbHBIX NPOLECCOB, UX pE3YyJbTaTOB U
OCHOBaHUM;



UCITOJIB30BATh MPUEMBI peIICKCUU TSI OIICHKU CUTYyallu, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIICHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHUKECHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX MpH aHalu3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce AOCTMWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no (¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEpUICHCTBYETCS HYMOIIMOHALHBIH UHTEJIEKT, MIpeAnoararonmii
Cc(OPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHATIEHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCS K
AMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IETH H
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh IMOIIMOHATFHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kJacce MpeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICAJIBHBIN T'a3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU pelieHnn (PU3nIecKux 3ajad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOPUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBUXKEHUE 10 OKPYKHOCTH, HHEpIuS,
B3auMojencTere Ten, auddys3us, OPOYHOBCKOE IBM)KEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMa TEJT ITPU HArpEeBaHHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHUE, UCIAPEHUE, KOHACHCAIIWS, IUIABJICHUE, KPUCTAIIU3AIUS, KUIICHHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOLECCax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTECHUHUAIbHAS SHEPIUsi, MEXaHU4YECKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWKM TPABUIBHO TPaKTOBAThH
(bU3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUYCHUS W ECIUHMUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMU;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPrysi XaOTHUYECKOTO JIBMXKCHUSI MOJICKYJ, CPEHEKBaIpaTUYHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAaueHUsT W EAWHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIC AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUST (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE T0JIe, HAMPSXKEHHOCTD MOJIsl, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEJIMUMH, UX OOO3HAYCHUS] W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEIUYMHY C IPYTUMU BEJIMUYNHAMU;

aHAM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBIICHUS, UCIIONB3YysI (PU3MUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUupHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHINAN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHENH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AJEKTPUYECKOTO 3apsana, 3akoH KyllioHa, mpu 3TOM pasnuyarh CIOBECHYIO



(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBIIAThH MPSIMBIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIC
METO/Ibl OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIYy  (QU3MYECKUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3yIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JIe TAOJINIT ¥ TPpapUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBAHNUS,

cOOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro OJKCHEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U IMPOECKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCIIOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJu3a YCJIOBUS 3a/1aun
BBIOMPATh (PU3UYECKYI0 MOJEINb, BBIIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMMBIC NJIs €€ PEIICHUs, MPOBOAUTH PACUYEThl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UUECCKON BEIIMYNHBI,

peniaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPECUUBYIO
[EMOYKY PACCYXICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUIS TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YUYCOHOW W HAy4YHO-TIOMYJIIPHON MHGOPMAIINH, MOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyIaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJla POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIeHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPOWCTBAMH, JIJIi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TpYNNE C BHITOJTHEHUEM PA3JIMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPAIMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH ACATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJC€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PELICHUE pacCcMaTpPUBAEMON MPOOJIEMBI.

K xoniy obydenus B 11 KJjacce mpeaMeTHbIE Pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIINUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU IJIFOAECH, LEIOCTHOCTh U €IUHCTBO
(u3MYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIIei:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJib aTOMHOTO siipa MpU pEeHieHUU (HU3UIECKUX
3a/iay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHCTBUS TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIHUS, JACHCTBME MAarHUTHOTO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PAacCHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W MOJSpU3alUsg CBETa, JUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  pPa3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUYECKUE BEJIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIPSKEHUE, IIEKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIHUST MarHUTHOrO TMojs, cuwia Ammepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOKa B Ipolecce
rapMOHUYECKUX OJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU OMHUCAHWHM TPABUIBLHO TPAKTOBATh (PU3HUCCKHIMA
CMBICIT HCIIOJIb3YeMBIX BEIMYMH, WX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEJIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIMHMIIbI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONINE JIAaHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHHUs TPOBOJHUKOB, 3aKoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABICHUE BEKTOPA UHAYKIIMH MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTh M OIHCHIBATh H300paKEHHE, CO374aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUM: MpPU STOM
dbopmymupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJE TaONMUIl U
rpaduKoB, JAeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS,

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOro JIKCIEPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOM U TMPOEKTHOM
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIHHBIX YCTPOWCTB M J1IAOOPAaTOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3a7a4dl C SBHO 3aJlaHHOM (DU3MYECKOHM MOJICTBIO,
UCIIOJB3Ys (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3aJ1aun



BEIOMpaTh (PU3UYECCKYIO MOJECIb, BBIICIATh (DU3UYCCKHE BEITUYMHBI B (DOPMYIIHI,
HEOOXOUMBIC JUIS €€ peIIeHUs, MPOBOJAUTHh PACUETHl M OLCHUBATH PEATBHOCTH
TIOJTyYEHHOTO 3HaUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[aui: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUHUBYIO
IICTIOYKY PacCyKICHUI C OMOpOW Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMN
U MPEJICTaBJICHUS YICOHOW W HAYYHO-TIONYJISIPHOW WH(GOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHATU3UPOBATH MOJIyd4aeMyr0 HH()OpMAITHUIO;

OOBSCHATH TPHHIMITBI JICHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OS30MaCHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHWS 1O (PU3UKE B MOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM JKOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpyNIe C BBHIMOJIHCHHEM PAa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNNBI, PaMOHAIBHO PpaCHpeNeisITh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYAIHMsIX, aJCeKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBACMON TTPOOIICMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huranuica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOAHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 eKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Kourpoububie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOIUHAMUKA
11 MarnuTtHoe noje. DIeKTpoOMarHuTHas 1 1 3 bubnnoreka [JOK
' WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 24
Pa3zaen 3. OCHOBBI CIIEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | bubnmnoreka [JOK
' OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenune aToma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE SApO

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

Hroro no pasneny

15

Pasnea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNIEMEHTHI aCTPOHOMUU U acTpohu3uKn 7 bubmmorexa LIOK
' p R https://m.edsoo.ru/7f41¢97c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOUIEE IIOBTOPEHUE
bu6mmoreka [IOK
1 4
6 OGobmatomee nosTopenue https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®u3nka — HayKa O IPUPOJIE.

1 Hayunble MeT(})]K bl HO?I»)H;.)HI/ISI 1 bubmmorexa [OK

yi 8 https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢uzuku B

) $bopMHUPOBAHUH COBPEMEHHOMN | bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IIPSIMOJIMHEHHOE 1 bubnnoreka [JOK
JBUKCHUE. https://m.edsoo.ru/ff0c372¢

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnuorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JIBrm>keHre MaTepraibHON TOYKH 10 1 bubmmorexa [JOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun otHOcUTENbHOCTH [ anues. 1 bubnmnoreka [JOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

9 cynepno3uiuu cuil. Bropoii 3akoH bubmmorexa [IOK
YHep - PTOpOR: https://m.edsoo.ru/ff0c3be8
HproToHa 17151 MaTepUaIbHON TOUYKH

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUajJbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspKecTH. [lepBas kocMuueckast bubmmorexa [IOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuna Zgn OTI/IBJIeI({bI/I(i:I apu I[BI/IE(GHI/II/I bubnmorexa LHOK

P P https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WJIU ra3e
[TocTymarenbHOe U BpalaTelIbHOE

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bubnuoteka [JOK
MowmeHT cuibl. Ilnedo cunsl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUSI TBEPJIOTO TeNa
HNMnynbec MaTepuanbHOU TOUKH,

15 CHUCTEMBI MaTepUAIIbHBIX TOYECK. bubnmnoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBUKEHME
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernaeckast sHEpTUsS MaTepruaIbHONR bubnmnoreka [JOK
Touku. Teopema 06 M3MEeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu

17 [TorennmanesHas 3HEPrUsL. bu6mmoreka [JOK




18

[ToreHuunanbHas SHEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MPYKUHBIL.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HEIMOTCHIIMAJIBHBIX CHUJI C UBMCHCHUEM
MEXaHUYECKOUI OHCPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCcKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep ABUKEHUS U
B3aUMOJICHCTBUS YACTHUL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TennoBoe paBHOBecue. TeMmmepaTrypa
u e€ n3Mmepenue. lllkana remneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
Pa3peKEHHOT0 Ta3a»

79 H3onponecchl B ACATBHOM ra3e U X bubnnorexa [JOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 criocoObI e€ n3menenust. KonnuectBo bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusl OJTHOATOMHOTI'O UJI€AJIBHOTO
rasa

31 Bunae! rerionepenaun bubmmorera [TOK

https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMI0EMKOCTh BELIECTBA.
32 KonngecTBo TemoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHbIN Mpolece

3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK
NIPUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs mpoIieccoB B bubnmnoreka [JOK




npupone. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpuniun nevicteust u KII/ TenmoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKoJOoru4YecKue npooIeMbl
TEIUIOPHEPTETUKU
18 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpHast pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LHOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 ITapooOpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenue u kunenne https://m.edsoo.ru/ff0c63b6
AOGCOIOTHAS U OTHOCUTEJIbHAS
41 BJIAJKHOCTh BO3/1yXa. HachleHHbIN bubmmorexa [OK
Ayxa. HAChI https://m.edsoo.ny/ff0c64d8
nap
TBépnoe Teno. Kpucramnmyeckue n
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpHUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepPHUAIIbI
[InaBnenue u KpucTaUIM3aAIUA.
43 VYV nenpHas TEMI0TA MJIABICHUS bubmmorexa [TOK
8 ' https://m.edsoo.n/ff0c6708
CyO6nmumarus
bubmuorexa [JOK
44 VYpaBHeHHE TEIIOBOTO OanaHca
P https://m.edsoo.ru/f0c6820
45 DneKTpu3aIus Tei. DNEKTPUISCKUN bubnmnoreka [JOK

3apsa. J{Ba BUIa SIEKTPUYECKHUX

https://m.edsoo.ru/ff0c6bcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI buGnnorexa LIOK
YHpOBOA ) P https://m.edsoo.ru/ff0c6bee
3JIEKTPUYECKOIO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToueuHBIN 31€KTPUIECKUI Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6ces
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX TosneH. JInnun https://m.edsoo.ru/ffOc6df2
HAPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6£00
[IOTEHIAAIOB
[IpoBOHUKY U TUAJECKTPUKU B
50 3IEKTPOCTATHYECKOM ITIOJIE bubmmorera [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMKocTh. KoHIencaTo
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubmmorera [TOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopHast pabota "H3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa'
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

amnmapara, CTpyMHOr0 IpHUHTEpa.
DIeKTpOoCTaTUYECKas 3alIHTa.




55

56

57

3a3emileHue AIEKTPOIpruOOpPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenvHoOE, MapaiesbHOE,
CMEIIaHHOE COSANHEHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOB

PabGoTa 1 MOIIHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

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

58

3axoH OMa a1 OJIHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenue DJIC ucTOUHMKA TOKA U
€ro BHYTPEHHETO COIPOTHBIICHUS

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

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/ISI METAJIJIOB OT
Temreparypbl. CBEpXIPOBOAUMOCTh

60

61

DNEeKTPUUECKUH TOK B BaKyyMe.
CBoIICTBA JIEKTPOHHBIX ITYYKOB

[TomynpoBoAHUKH, UX COOCTBEHHAs U
IpUMecHasl MpoBoAUMOCTh. CBoiCTBa
p—n-niepexona. [lomynpoBogHUKOBEIE
npuOopbI

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




DJIEKTPUUYECKUI TOK B paCTBOpaxX U

2 paciuiaBax JIE€KTPOJIMTOB. | bubnuorexa [IOK
DIIEKTPOIUTHYECKAs! JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeIIbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTENIbHBIN pa3psal. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTtponpsHast pabora o Teme

66 «9nekrpocratuka. [locTosHHBIN | bubnuotexa [JOK
ANEKTpUYECKUil TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPENAX»

67 Pesepsublit ypok. KonTponbHast | bubnuoreka [IOK
pabora o Teme "DneKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

63 PesepBHblit ypok. O600maronmii ypok 1 bubnuoreka [IOK
o remam 10 kiacca https://m.edsoo.ru/ffOc8t6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
]
‘:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue i[:;:ennﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTossHHBIE MATHUTHI U UX

| B3auMoJiciicTBHE. MarHuTHOE 10JIC. | bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHuTHON MHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. | bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yueHue | | bubnnorexa [JOK
MarHUTHOTO IIOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JleficTBHE MarHUTHOT'O MOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa cuitbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IJC 1
WHIYKIIAA. 3aKOH AJIEKTPOMarHUTHOM




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 31C caMOMHIyKIUH.
DHeprusi MAarHUTHOTO MOJIsl KATYIIKU €
TOKOM. DJIEKTPOMarHuTHOE I0Jie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs NIeYb

10

11

12

13

14

Oo6o06maromuit ypok «MarautHoe
I10JI€C. 3HeKTpOMaFHI/ITHa$I WHIAYKIOHA»

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTpOMaFHI/ITHaH I/IHIIYKIII/IH»

CB00O/IHBIE MEXaHUYECKUE
Konebanus. ['apmMoHHUeckue
KosebaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamienue 3Heprun
JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU U MAcChl Tpy3a»

Konebartenbublit KoHTYp. CBOOOIHBIE

bubnuoreka [IOK
https://m.edsoo.ru/ffO0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

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

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMArHuTHBIC KOoJIEOaHHS B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeNbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHE Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMarHUTHBIC
Kose0anus

[lepemennsbiii Tok. CUHYCOMIANBHBIN
MepeMeHHbIN TOK. MOITHOCTH
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBozacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

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

19

YCTpOUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE DJIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro ToKa,
JIMHUU 3JIEKTpoIepesayd

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
JIEKTPO’HEPIHH B TIOBCEAHEBHOMN
KU3HU




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOOJILHBIE BOJIHBI
” 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbIE BOJIHBI, UX
. bubnuorexa [{OK
23 cBOMcTBa U ckopocTsb. [lIkana
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Burue cpeacts
cBA3U. Paguonokanus
’5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsiMonuHetHOE pacpocTpaHeHue
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
ToueyHslii UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
bubmmoreka IIOK
27 oTpaxxeHus ceera. Iloctpoenue
. https://m.edsoo.ru/ff0cd4e0
M300paKEHU B IIIOCKOM 3epKale
[Ipenomnenue ceera. [lonHoe
73 BHYTpEeHHee oTpaxeHue. IIpenenbHblil bubmmnoreka HOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUS
79 JlabopaTtopHas pabota «3mepenue bubnmnoreka [JOK
IoxKasaTeJis IPETOMIIEHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenne n3odpaxeHuii B bubnmnorexa [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas paboTta

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoXHBIA COCTaB
1 6enoro csera. Ler. JlaboparopHas
pabora «HabmroaeHue nucrnepcun
CBETa»
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacCHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH
36 KJIAaCCUYECKOU MexaHuKH. [locTymarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCUTENHHOCTD OJJHOBPEMEHHOCTH.
37 3aMeqeHre BpEMEHH U COKPAII[CHIE bubnmorexa [IOK
p p https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprusi ¥ UMNYJIbC PENSTUBUCTCKOM
38 gacTUIbl. CBA3b MAcCHI C DHEPTHEHN U bubmorexa LHOK
) p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. bubnuotexa [JOK
39 OcHOBBI CIENMATIBHON TeOpUN

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf610




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOJINOTEKA
41 otod(dderra. OneITeI A. T.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTorddekra. YpaBHeHue
42 QﬁHmTegl)Ha JI(I:Iq)(i)OTOZ)(l)(geKTa bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» ¢potodaddekxra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHYECKOE NEHCTBUE bubnnorexa [IOK
ACBa. A hitps://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MIPAKTUIECKOE TPUMCHCHHE!
44
¢dorosnemenT, GpoTogaTUHK,
CoJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAaHTOBOU OIITHUKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu bubmmorexa [TOK
pPOpAa MO b t hitps://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bu6mmoteka IIOK
47 I1 b
OCTYIIaThl bopa https://m.edsoo.ru/ff0dOafa
WNznyyenne u nornomenue ¢GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()Il)"O OBHS bubmmorexa TIOK
P pexoa . A i https://m.edsoo.ru/ff0dOafa
SHEPTUU HA ApyTroi. Buasl ciekTpoB
BoimoBbIe cBoMcTBa YacTHIL. BoTHEBI
. bubnuorexa [IOK
49 ne bporina. KopnyckynsipHo-

BOJTHOBOM nyasin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8
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BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaZAMOAKTUBHOTO U3TyUYCHUS

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

51

CgoiicTBa anb(da-, 6era-, ramma-
n3iydeHus. Biousnue
PaIMOAaKTUBHOCTH Ha )KUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIA U O3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

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

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbIin
peakrtop. [Ipo6iiembl, NEPCHIEKTUBBHI,
9KOJIOTUYECKUE ACTICKTHI SICPHOM
SHEPTETUKHU

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
pEerucTpanmu 3JIEMEHTAPHBIX YaCTHI.
Kpyrusiit cton «®yHaaMeHTanbHbIe
B3auMoAercTBuS. ENTMHCTBO
(bu3nUecKoil KapTUHBI MUPA»

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro He6a. Co3Be3nus,
SlpKI/Ie 3Bé3)II)I, IIJIAHETHBI, UX BUJANMOEC
nBkenre. CojlHEUHAsI cUCTEMA

56

Connne. ConHevHasi akTHBHOCTb.
UcTtounuk snepruu ConHua u 3BE3]1




57

3BE311bl, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOU
II0CJIEI0BATEIbHOCTU. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXO0XKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [lyte — Hama 'anakTuka.
ITonoxxenue u nBuxenne CosHLa B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B SIAPAX TATAKTHK

59

60

Bcenennas. Pa3z0beranue rajgakTHK.
Teopus bonbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas padoTa «21€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOM chepax eaTeTbHOCTH
YeJoBeKa

63

64

O6o0maromuii ypok. Pois u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

O6o06utaromuit ypok. Pomib
¢uznveckoii Teopun B HopMupoBaHUH
MIpe/ICTaBICHUH 0 PU3nYecKon
KapTHHE MHpa




O6o06maromuii ypok. Mecto
¢u3nveckoil KapTHHBI MUpa B 001IEM

05 PSAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX MPEJICTABICHUN O IPUPOJIEC

66 PesepBHbIil ypok. MarHuTHOE moJI€. |
DneKTpOMarHuTHasi MHAYKLHS
Pesepubiit ypok. OnTuka. OCHOBBI

67 CIICIMAIbHON TEOpUH 1
OTHOCUTEIbHOCTH
Pezepubiii ypok. KBanToBas ¢pusuka.

68 SHGAEeHTH};IZ:TpOHOMHH U * 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
OBUIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumies I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTenbCcTBO
«IIpocsemenue»

» ®usuka, 11 knacc/ Mskumes I'.JI., byxosues b.b., Hapyrua B.M. non
penakiueii [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

denepanibHasi 00pa3zoBaTeIbHAS IpOorpaMMa CpeHero o0Iero 0opa3oBaHus
Vyeonnk «®Pusuka. 10 knacc. Knaccnuecknii kype». ba3oBbiil 1 yriryOneHHbINA
ypoBHH. Msikuies I'.41., byxosues b.b., Hapyrun B.M. Mocksa
«IIpocBenienuey, 2022

10.A. Caypos. ®usuka. [Toypounsie pazpadbotku. 10 knacc. M.:
ITpoceemenne,2010

B. A. Bonkos. [loypounsie pazpabotku no ¢usuke. 10 kiacc. M.: Bako, 2007
O. N. I'pomueBa. CoopHuk 3anad no gusuke 10-11 kimaccsl. M.:Ok3amen,2015
VYueOnuk «®dusuka. 11 knace. Knaccuuecknii kypce». bazoBblil u yriyOneHHbIH
ypoBHU. Mskumes I'.51., byxosues b.b., Yapyrun B.M. Mocksa

«IIpocBenienuey, 2022



10.A. Caypos. ®usuka. [loypounsie pazpadotku. 11 kmacc. M.:
IIpocsemnienne,2010
B. A. Bonkos. [loypounbie pazpabotku o ¢usuke. 11 kimacc. M.: Bako, 2014

O. U. I'pomuieBa. CoopHuk 3ama4 no ¢usuke 10-11 kmaccol. M.:Dk3amen,2015

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPChHI CETU
HUHTEPHET

1. http://nsportal.ru - conmanbHasi ceTh paOOTHUKOB 00pa30BaHUSI.

2. http://markx.narod.ru/pic/ - pusuka B mkose.

3. http://festival.1september.ru/articles/ - ¢pecTuBanp negaroruyeckux uaen
«OTKPBITBIN YPOK».

4. http://www fizika.ru/ - caliT ayig yuureneid (pU3MKA U UX YYEHUKOB.

5. http://www.physics.ru/ - MmaTepuaiibl 1o GU3UKeE.

6. www . ege .edu.ru - uaopmarnnonusiii moptain EI'3.

7. http :// school - collection . edu . ru / - enunas xoyekuus L{OPoB
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