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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBaHusi ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi denepanuu, PEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONW KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHbIMM MpeaMeramu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTAaThl OCBOEHUS Kypca (pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e coJepkaHue yueOHoro npeamera «Pusrka» o rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. IKoapHBIN Kype GU3NKN — cUCTEeMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (U3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosib3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIAaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMM YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAX HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh KakK MPHUHLHIBI €0
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3esioB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M pPa3BUTHUS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢usukm mpeamonaraet
3HAKOMCTBO C IIAPOKUM KPYIOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUECKON Teopuu, posi PyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS €CTECTBEHHO-HAYyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AeSTENbHOCTHBIN TOJIX0/ B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alydU SKCIEPUMEHTANIBHOU NESITENbHOCTU O0YUYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
IpaKkTUYECKUX padoT. BhigeneHne B yKa3aHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecca HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrieumBaeTcsi OBJIAJACHHUE
OoOy4YaromMUMHUCI YMEHHUSIMHU TPOBOJAUTH KOCBEHHBIC WM3MEPEHUsI, HMCCIICIOBaHUs
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacu€THBIX 3a/1a4 TPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (hU3UUYECKON MOJEIBIO, MMO3BOJISIONINE TPUMEHATh U3YYEHHbBIC 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOro paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHUM U TPOILIECCOB B OKpY’KarolIeH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSX
IpeIMETHOr0 KabuHeTa (M3MKM WM B YCIOBUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIrO LUKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OXoaMMoOe J1TabopaTopHOE OOOpYMOBAHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JleMoHCTpallMOHHOE  000pyAoBaHHE (OpPMHUpPYETCSI B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaMid st
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CredrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3yUY€HHUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBanue HHTEpeca M CTpEeMJIEHUS OOYy4YalOIIMXCA K HAy4HOMY
U3YYEHUIO TMPUPOJbI, Pa3BUTUE HUX MHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
MCCJIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAYYHOIO MHPOBO33PEHMSI KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3HUKHY;

e (opMHpoBaHHE YMEHUU OOBSICHATH SBJICHUS C MCIOJb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU AT Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTrxeHne 3TUX lenel oOecreuyrnBaeTCsl pelieHneM CIEeIyIoNMX 3a1ad B

nporuecce U3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3MKY, OJJIEKTPOJAWHAMUKY, 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
bu3nyeckol MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CaMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
du3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3/JaHME YCIIOBUH JJIsI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BBIOOP
poBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢uzuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN JEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJioroBblE M IU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

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

CBobosHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuueitHoe  nBmkeHWe. [[BWKEHHME  MaTepualbHOM TOYKHA MO
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAs
ckopocTh. [lepuoa u yactora obpamienus. L{enTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICMTHbIC U PEMEHHbBIC MIEPEIayn.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBukeHUs Tejaa, OPOIIEHHOTO TMOJ yIioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH 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

[Ipuanun  otHocutenbHOCTM  ['ammnes. IlepBeid  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro Ttarorenus. Cumia Tsokectr. IlepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

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

TexHndeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepUUm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKHHE U
pe3nHOBOM 00pasiie, OT uxX JAehOopMaIivi.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOW YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPTUsA YIIPYro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejaa  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoa MOTEHIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. MoAenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPUH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temneparyp KenpBuna. ['a3oBbie 3akOHBI. YpaBHeHUe MenaeneeBa—Knaneipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHWE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeliecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEprus TEPMOJIMHAMHYECKOU
CUCTEMBI U cIOcO0bI €€ n3mMeHeHus. KonnmuectBo TemioTel U pabota. BHyTpeHHSs s
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMHUKH K u3ompoieccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B MIPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEUCTBUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamnHax. Kodap@uiueHT moie3Horo
nericTBus TemioBod MamuHbl. I{ukn KapHo um ero ko3pduIMEHT IOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEpPruu Teja MpU COBEPILICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnpiT Mo anuabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATESI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJapHasl TeroTa miasienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU MOJTYYEHUSI COBPEMEHHBIX MaTE€pPUaJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX TaPOB.

Kunenuve npy NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmnronenune HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

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



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Toyeil. JInHUKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
oIS,

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

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmojielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 115 OJTHOM (3aMKHYTOM) 2iiekTpuueckoi renu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u puMecHast MIPOBOJANMOCTh
noJIynnpoBoHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

ONeKTpUYecKuid TOK B pacTBOpax M paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN O,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTbD JIUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiacce ocCyIIecTBIsIETCS C
y4E€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAy4HbId (akT, runores3a, Qunyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUH, JWHEWHas (yHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
IIEKTPUYECKHUE SIBJICHUS B dKUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUJIBHUK, KOHIULIHMOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEbHBIE IPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[lIocTosiHHBIE ~ MarHATHL.  B3auMoAelWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJieW. JIMHUM MarHuTHOM MHAYKUMH. KapTWHA JNUHWKA MAarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmonencTBre NpoOBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHMEe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYILAs CUla WHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTE.  SIBIGHHME CAaMOMHAYKUWHU. OJIEKTPOABMKYIIAS CHJA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYIIECH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNMHbLE KONEDAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMUS.
["apmonunyeckue konebanus. [lepumona, wacrora, amrumryga u $aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTu4eCcKul MasTHUK. YPAaBHEHHUE TapMOHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NOTpeOICHUE IIEKTPUUECKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KOJeOATENIbHONM CUCTEMBI (MPYKUHHBIM WK
MaTeMaTUYECKHUI MasTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

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

HccenmenoBane MEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JuIMHAa BOJHBL. [lomepedHble W NPOJONBHBIE  BOJIHBI.
WnTepdepentms u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaX€HUE, MPEIOMIICHUE, Moysgpu3anus, Judpakuus,
uHTepdepeHus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanuys.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKHue YCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE€30HAHC.

Habmonenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
pesoMIIeHUE, MONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTAa. AOCOIIOTHBIN MOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DOoKycHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bL. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HabOMOIEHUS MaKCUMyMOB M MHUHUMYMOB B UHTEp(hEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOCHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOWCTBa M NPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPaHEHUE, OTPAKEHHE M MPEJIOMJIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TomHOE BHYyTpEeHHEE OTpakeHue. Moenb CBETOBOA.

HccnenoBanrie CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronenune natepdepeHInm cBera.

HaOmronenue audpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue cexTpa ¢ mMOMOIIbIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



W3mepeHne nokasaress NpeioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaea 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCUTEIBLHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpAILICHUE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C C-)HepFI/IefI H UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. SHGPFI/IH
IIOKOAI.

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

dotorpdexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHYecKue YCTpOICTBA U MPAKTHYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHSI JSHEPIHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IaA.

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

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHeH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CII0KHOCTh CTpOoeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3ITydCHHS.
BiusiHMe pagOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

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

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Maccel siapa.

S nepHble peakunu. Jlenenue u CUHTES s1Iep.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

®dyHaamMeHTanbHbIe B3auMOAeHCTBUA. EqMHCTBO (pr3nueckoil KapTUHBI MHpa.

TexHru4ecKue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKOB YacTUIL (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMHUM U aCTPOPU3NKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3Bé&nHoro nHebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIILHOCTU. BHYTpEeHHEE CTpoeHHue



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

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

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN U ONIPENeNICHUs TTOJI0OXKEHUS HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee MOBTOPEHUE

Pony ¢usuku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3THYECKOU c(epax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4YHON KapTHUHE MHpPA, POJIb (PU3UUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYECKO KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCylIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIeHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTrOJIbHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bpEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TpUpoJiEe, KoJieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHau3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJCKTPOIIEpeNad, TEHEpPaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEJIEBU3O0DP,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTHUBHBIX BHYTPEHHHUX  YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alid OCHOBHBIX HaIlpaBIICHUI
BOCIIMUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TIPa)KIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aHUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAaMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKON rpaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO NMOBEICHUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
pUCYIIEro (pu3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON NEeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHUE TJI00AIBHOIO
XapakTepa dKOJIOTMYECKHUX MpodiIem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJlu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh IEJNH JeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUST B  PaccMaTpUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTh KOPPEKTHUBBI B ICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSIX  PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJIETh HAYYHOW TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHATUSIMU M METOJaMH
buznyeckoil HayKu;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSTENbHOCTU
B 005acTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJCp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOIUTh apryMEHThl JJIs J0Ka3aTeIbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 33aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAUU (PU3NUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETalni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAECpXKaHUS B pazIUYHbIX (opMarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 11EJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NIPEANOCHUIKM  KOH(MDJIUKTHBIX CHTyalldd W CMSATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO y4YaCTHHKA KOMaHIbI B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHWHA HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh TO3UTHUBHOE CTPATETMYECKOE IMIOBEJECHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBECHHEIC 3a]1a4H;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTECHUIN;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINH YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pediIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTUX TMPU aHAIHW3€ pPe3yJIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce HOCTHKEHHSI JTUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHS TPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HMOILIMOHAIIbHBIH UHTEIUICKT, Mpeoiararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HANPABICHUS Pa3BUTHSI COOCTBEHHOM AMOIIMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HMOIMOHAIHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHIKEHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €ro IMpPU OCYIIECTBICHUH OOIIEHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKOU JAEATEIILHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOIEICH:
MaTepuaibHas TOYKa, MHEpIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU PeIIeHUH (PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBJICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHHWe TeJ, IBWKEHUE IO OKPY)KHOCTH, HHEPIIUS,
B3auMoieicTBre T, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALWs, IJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS T'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0OB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3MUYECKUE BEITUUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia,
MMITYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bU3MYECKU CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS M €JIMHUIIBI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEIMYHUHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh HM3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasi DHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAApPaTUUHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIsI JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yEMbIX BEJIMYMH, HX
0o0O3HaUeHUsT W EAUHUIIBI, HAXOAUTh (GOPMYJbl, CBS3BIBAIOIINE JAHHYIO
(U3MUECKyI0 BEIIMYMHY C APYTUMH BEJIUUUHAM;

ONMCHIBaTh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD TOJIs, MOTECHIHUA, PAa3HOCTh NOTEHIMAJIOB;
Py ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] W €IUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI Y TIPUHIIUIIBL: 3aKOH BceMHupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DJHEPIuM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
IPUHLUIT CYNEPNO3ULMUA CUJI, NPUHLMUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JABHKEHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (DU3MYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISThH MPSAMbIE U KOCBEHHbIE U3MEPEHUST (PU3NUYECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCITOJIb30BAaHUEM TNPSIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€NIaTh BEIBOJABI IO pE3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »JKCIIEPUMEHTa, Y4eOHO-HCCIENOBATENbCKOM U IPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THblEe 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1auu
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEITUYHUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pEeIllIeHus, MPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINYNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKACHUN C OMOpOM HAa HM3yYEHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH U
(bu3nYeCKHe ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHWH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABICHUS YYEOHOW M HAy4YHO-MOMYJSPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3UYHBIX UICTOYHUKOB, KPUTUYECKH AaHAJTM3UPOBATH MOTYYaeMyt0 HH(OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUHUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpPYINNE C BBINOJHEHUEM PAa3JIMYHBIX COLMATIBHBIX POJEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pPaCHpEnemsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konny oOyuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMECHUN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU JEATEIBHOCTH JIOJIEH, IEIOCTHOCTh U €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsifl, JIyd CBETA, TOUYECYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sijpa MpH PEHICHUH (PU3NYECKHUX
3a/1ay;

pacro3HaBaTh (PU3HUECKUE SIBICHUSA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU W KBAHTOBOW (DU3UKH: DJICKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUWS, AEHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpaHEHUE CBETa, OTPAXKEHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3phext (hoTodrddexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHAas

PaguOaKTUBHOCTB;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), HCIMONB3YsSd (PU3NYECKUE BEIUUYHMHBIL:
DIIEKTPUYECKUN 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOrO MOJs, cwia Awmmepa, cuna JlopeHna, MHIYKTUBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOaTeIbHOM KOHTYpe, 3apsl W cuja TOoKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (OKYCHOE pacCTOSIHHE U
ONTHUYECKasl CUJla JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATH (HU3HMUECKUUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs U EJAMHMIIbI, YKa3bIBATh
dopMyIbl, CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3Ys
bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
ATOMHBIX SI7IEp, TPU ONMUCAHWU TPABUIBLHO TPAKTOBATh (DU3UYECKHUI CMBICI
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS WM E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YyS (PU3HUCCKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATEILHOTO U MapaJIeILHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHUE ODWHIITEHHa mns Potorddexra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MAaCCOBOrO 4HMCIa, MOCTYJarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00J1acTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOMTh U OIHMCHIBATh H300paKEHHE, CO3/IaBaEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh DKCIEPUMEHTHI MO MCCIEA0BaHUI0 (DU3NYECKUX SIBICHUN W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCMMOCTH (U3MUECKUX BEJIIMYUH C HCIOJIb30BAHHEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOMN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ETMOYKY PacCyXJIEHUIl C OMopoil Ha HM3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONMYJISIpHOW WH(pOpPMAIUH, TOJTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMylo HH(OpMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHI;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUSI HOPM SKOJIOTMUECKOIO
NIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B TpyHIe C BBHIMOJIHEHHEM pA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PpACHpPENeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBATHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PACCMaTPUBAEMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Konrtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
) TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Uroro no pazgeny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
+ 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 pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnunoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexka [JOK
) KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yeckne U dJIEKTPOMarHUTHBIC 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c¢97¢c
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmnoreka [JOK
) OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [JOK
4.1 i
VICMCHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngj;;f;igﬁ%fmcwc
Hroro no pazneny 4
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauyecTBO yacoB DJIeKTPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka KonTpoabubie IIpakTuuyeckue p
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcebl
®du3uka — HayKa 0 IPUPOJL.
1 Hayunsie MeT(})]K Bl HO?I»)HapHI/ISI 1 01.09.2025 bubnmorexa LOK
v A A https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢uzuku B
OPMHPOBAHUH COBPEMECHHOM
D) dop PU P 1 05.00.2025 bubnuorexa [JOK
HAy4YHOU KapTHHBI MHUpa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU IESITENBHOCTH JIHOIEU
Mexannueckoe IBHKEHUE.
OTHOCUTENBLHOCTh MEXAHUYECKOTO
3 1 08.00.2025 PromoTera [IOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHoMepHOE npsIMOIMHENHOE
4 P p 1 12.09.9025 bubmuorexa [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE TIPSMOJIMHEHHOE b K
5 YCKOp p 1 15.09.9025 nomoreka 1O
JOBUKECHUE https://m.edsoo.ru/ff0c372e
CBoOoOHOE najicHue. Y CKOpEHHE
6 )it | P 1 19.09.9075 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE. Bu6 LIOK
nOINOTEeKA
7 BIDKEHHE MaTepHaIbHON TOYKH IO 1 22.09.2025
A P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [IpuHnun otHOCcHUTENBHOCTH [ anumnes. 1 26.09.2025  bubnuoreka [IOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK
9 CYIIEpHO3UILINU cHI. BTOpoil 3akoH 29.09.2025
YHEpHOSHH poH: https://m.edsoo.ru/ff0c3be8
HproToHa 1151 MaTepralibHOM TOUKH
Tperuii 3akon HeroToHa Juis

10 p I 03.10.2025 bubmuorexa [JOK
MaTepUaJIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOTO Tsrorenus. Cuia BuG 10K

HOJIMOoTEKA
11 TsoKecTu. IlepBasg xocMuueckas 06.10.2025
p https://m.edsoo.ru/ff0c3d00
CKOPOCTH
Cuia ocTu. 3akoH ['yka. Bec

12 yHpyr e 10.10.20p5  Promorexa HOK
Teja https://m.edsoo.ru/ffOc3el8
Cuna tpernust. Koaddbunuenr tpesus.

13 Cuna ZI(:H OTI/IBJIeI({bI/Iqs){ apu BI/IieHI/II/I 13.10.2025 Brbmmozexa [IOK

P pA o https://m.edsoo.ru/ff0c3f76
Teja B )KUIKOCTH WU rase
[TocTymarenbHOe U BpalaTelIbHOE

14 JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea. 17.10.2025 bubnuoteka [JOK
Mowment cuiel. Ilneyo cuinel. YcioBus T https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPJIOTO Tea
NMitynbsc MaTepHalbHON TOYKH,

CUCTEMBI MaTEPUAJIBHBIX TOYEK.

15 P 20.10.2075 bubnmoreka [JOK
Nmnynbe cuibl. 3aKOH COXPAaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

Kunetnueckast >Heprus MatepruabHON

16 P p 24102025  bnomiorexa IIOK
Touku. Teopema 06 M3MeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUU

17 [TorenunansHas sHeprus. 27.10.2025  buommoteka [IOK




18

[ToreHuunanbHas SHEPTUS YIIPYTO
ne(OpMHUPOBAHHON MPY>KUHBL.
[TorennmansHas SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HCIIOTCHIINAJIBHBIX CHUJI C USMCHCHUEM
MeXaHUYECKOU SHEPTHUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPrUU

31.10.2025

https://m.edsoo.ru/ffOc461a

bubmuorexa [JOK
https://m.edsoo.ru/ffOc478c

19

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

07.11.2025

20

21

22

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

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

Xapakrep NBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHHs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

10.11.2025

14.11.2025

17.11.2025

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

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

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

21.11.2025

24

TemoBoe paBHOBecue. TemnepaTypa
u e€ u3Mepenue. [llkana Temneparyp

24.11.2025




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 28.11.2025
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPruun
26 pen p 01.12.2075 bu6mmoreka [IOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akon JlanbToHa. ["a30BbIe 3aKOHBI 05.12.2025
JlaGopaTtopHnas pabota
«MccnenoBanue 3aBUCUMOCTU MEX,
28 A Y 08.12.2025
napameTpaMH COCTOSHUS
Pa3peKEHHOT0 Ta3a»
H3omponecchl B UI€alIbHOM Ia3e U Ux
29 pon pit 12.12.2025 bu6mmoreka [IOK
rpaduyeckoe MpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoObI e€ n3meHnenust. KonuuectBo
30 15.12.20p5  Promorexa ITOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
JHEPrus OJJHOATOMHOI'O UEATBHOIO
rasa
bu6mmorexa [IOK
31 Bunae! renionepenaun 19.12.2025
g pedt https://m.edsoo.ru/ff0c5¢c36
VYV ienbHast TEMITOEMKOCTh BEILIECTBA. Eub 10K
nOIMOTEKa
32 KonnuecTBo TemnoThl npu 22.12.2025
P . https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AauadbaTHbIN mpoiecc
ITepBblii 3aKOH TEPMOJMHAMUKH U €T0
33 P pMOJT 26.12.2075 bubnmnoreka [JOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc
34 HeoGpatumocTs nporeccoB B 12.01.2026 bubnuoreka [IOK




npupone. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpuniun nevicteust u KII/ TenmoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35 16.01.2026
MallWHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT 19.01.2026
DKOJIOTMYECKUE TPOOIeMbI

37 23.01.2026
TEIJIOOHEPTETUKH

18 O6o6maromuii ypok «MolekysipHast 26.01.2026 bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI o https://m.edsoo.ru/ff0c6938
KonTtponpHast pabora o Teme Bu6 10K

noMMoTeKa

39 «MonekymnsipHas ¢puzuka. OCHOBBI 30.01.2026

YA ¢ https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
ITapooOpa3oBaHre U KOHICHCAITUS.

40 pOoop i 1 02.02.2026 bubmuorexa [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOcoNrOTHAs 1 OTHOCHTEIIbHAS Bt 1OK

nonmoTexa

41 BJIAXXKHOCTH BO3yXa. HachIlmeHHBIN 06.02.2026

X B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue n
aMmo e Tena. AHHU30TPO

42 MOPGHBIE Tea. AHH3OTPOMIHS 09.02.2006  Promorexa [OK
CBOMCTB KpHUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
[1naBneHue M KpUCTAIITA3AITHSI. Eub 1IOK

nonMMoTeKa

43 VYV nenpHas TEMI0TA MJIABICHHUS. 13.02.2026

A https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44 YpaBHEHHE TEIUTOBOTO OallaHca 16.02.2026
P https://m.edsoo.ru/ff0c6820
One 3a en. Dne €CKUH
45 JEKTPU3ALMS TeN. DIEKTPUUECKUI 50.02.2026 bubnmoreka [JOK

3apsn. JIBa BUa 3JIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

bubmuoreka [JOK
46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI 27.02.2026
yip a p https://m.edsoo.ru/ffO0c6bcc
3JIEKTPUYECKOIO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKoH Eub 10K
HOINOTEKA
47 Kymona. ToueyHbIN DIIEKTPUUECKUTT 02.03.2026
Y p https://m.edsoo.ru/ffOc6ces
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
noJia. [TpuHnun cyrnepro3nmum
48 PHHLMIT CYHEPHOSHI 06.03.2026 Promorera [IOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ffO0c6df2
HaIPsKEHHOCTU
Pabota cun 3eKTpoCcTaTHIeCcKOro BuG 1OK
HOJIMOoTEKA
49 oua. Ilorennman. Paszuocts 13.03.2026
I https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
I[TpoBOIHUKHN U TUDIEKTPUKU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC 16.03.2026 bubmmorexa [IOK
p ’ R https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMkocTh. Konmencato 20.03.2026
p A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO Eu6 LIOK
HOJIMOTEKA
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO 23.03.2026
A P P p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
Jlabopatopuas padora "U3mepeHue
53 PaToPHAT b per 27.03.2026
AJIEKTPOEMKOCTH KOHACHCATOpa
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAILHOT'O
54 g P p 30.03.2026

ammapara, CTpyHHOT0 MpUHTEpa.
DJIEeKTpOCTaTUUYECKas 3aIUTa.




55

56

57

3a3emileHue AIEKTPONprUOOpOB

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

[TocnenoBarensHOE, MapaieibHOE,
CMEIIaHHOE COSANHEHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOB

PabGoTa 1 MOIIHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

0.5

03.04.2026

06.04.2026

10.04.2026

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

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

58

3axon OMa 715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUS

0.5

13.04.2026

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

59

PesepBnbiil ypok. KonTposibHas
pabora o Teme "DnexkTpoauHamMuka’ /
Bcepoccuiickas mpoBepodHas padboTa

17.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

61

O06o06mmarmuit ypok
«OnexTponuHamukay / Beepoccuiickas
poBepoyHas paborta

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

20.04.2026

24.04.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be




DJIEKTPUUYECKUI TOK B BaKyyMe.

62 . 1 27.04.2026
CBoiiCcTBa 2JIEKTPOHHBIX ITYYKOB
[TomynpoBOTHUKH, MX COOCTBEHHAS U
MpUMeCHas MPOBOAUMOCTh. CBOMCTBa b K

63 p pOBOJ 1 04.05.2026 uomoteka 11O
p—n-nepexoaa. [lonynpoBoaHNKOBBIE https://m.edsoo.ru/ffOc84ae
IPUOOPHI
DIIEKTPUUECKHUI TOK B paCTBOpax 1

acIjIaBax JIEKTPOJIUTOB. b K

64 P P 1 08.05.2026 PromorexallO
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUn3
DIIEKTPUUYECKHI TOK B Ta3ax.
CaMOCTOSTEIIbHEIN U

65 » 1 11.05.2026  Promorexa IOK
HECAMOCTOSITENIbHBIN pazpsil. MoJHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DnexTpuueckue npuOopsl U

CTPOMCTBA U X MPAKTUYECKOE

66 yerp P 1 15.05.2006  Promorexa LHOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonTponbHas padora no teme
«nekTpocraTuka. [locToSHHBIN

67 POCTaTy 1 18.05.2006  Promorexa LHOK
3NEKTpUYEeCKUil TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEeIAX»
PesepubIil ypok. O600marommii ypok

63 1Y yp LIAFOIINHN yp 1 52.05.2026 bubnmoreka [JOK
mo TemaM 10 kiracca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne arTa nudgpoBbie
Tema ypoka Kourpoubnble IIpakTHyeckue A p
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl

IlocTostHHEIC MATHUTEI U HX

| B3auMoJielcTBHE. MarHuTHOE 10JI¢. | 03.09.2025 bubnunoreka LIOK
BekTop MarHuTHOM MHAYKIUK. JIMHUK A https://m.edsoo.ru/ff0c9778
MAarHuTHON MHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C
TokoM. OmbIT Dpcrena. b K

2 BIT IPeTen 1 05.09.2025 Prommorexa O
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHas pabora «3yuenne b K

3 paTopHasd p y4 1 1 10.09.2025 nommoreka 1{O
MarHuTHOTO II0JI KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.
JlabopaTopHas padora

4 paTopHasd p 0 1 1 12.09.2025 bubnuoreka [{OK
«ccnenoBanue IeMCTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»
JleficTBe MarHUTHOT'O MOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 17.09.2025 bubmuorexa [JOK
Cwuna Jlopenna. PaGora cuisl o https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IC 1 19.09.2025

WHAYKIUU. 3aKOH JIEKTPOMarHUTHON




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

24.09.2025

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

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 31C caMOMHIyKIUH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE I0Jie

26.09.2025

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

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

01.10.2025

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. SHGKTpOMaFHI/ITHafl WHIAYKIOUS

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

CB00O/IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue saepruu

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU ¥ MAcChl TPy3a»

03.10.2025

08.10.2025

10.10.2025

15.10.2025

bubnunorexa LIOK
https://m.edsoo.ru/ffO0cab82

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0caf06

14

Konebartenbuplit KoHTYp. CBOOOIHBIC

17.10.2025

but6mmoreka [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
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHu4ecKue Konebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
Kose0anus

[lepemennsbiii Tok. CUHYCOMAABHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBozacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

22.10.2025

24.10.2025

29.10.2025

05.11.2025

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

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMEeHHOro ToKa,
JIMHUH 3JIEKTpolepesayd

07.11.2025

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
ANEKTPOIHEPTHH B IOBCEAHEBHOM
KU3HU

12.11.2025




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK

21 14.11.2025
pacpocTpaHeHUs U JIUHA BOJIHEL https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOOJILHBIE BOJIHBI

2 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh 19.11.2025 bubnmnoreka HOK
3ByKa. Beicora Tona. TemOp 3ByKa o https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX Eu OK

. OTEKa
23 cBOMcTBa U ckopocTh. [lIkana 21.11.2025 ubmorexa 11
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U

24 TeneBuaeHus. Pa3Burue cpeacts 26.11.2025
cBA3U. Paguonokanus
Konrponsnas pabdora «Konebanus u

25 Y p 58.11.2025 bubnuoreka [IOK
BOJIHBD https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
CBETa B OJJHOPOJHOU CpeJe.

26 Ilv pon pen 03.12.2075 bubnuoreka [{OK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI BuG OK

OTEKa

27 oTpaxkeHus ceera. [loctpoeHue 05.12.2025 nosmorexa [

N https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
BHYTpeHHee oTpakeHue. [IpenenbHblii

8 yTIp Tp pen 10.12.9005 but6mmorekxa [IOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUs

79 JlabopaTtopHas pabota «3mepenue 1.12.2025 bubnmnoreka [JOK
MOKa3aTelisl IPEJTOMIIEHHS CTEKIIA» o https://m.edsoo.ru/ff0cd67a

30 Jlunzel. [ocTpoenne n300paxeHuii B 17.12.2025  bubmuoteka [IOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas pabota

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB 19.12.2025
M300paXeHUI B TUH3AX»

Hucnepcus cBeta. CIOXKHBIN cOCTaB
6enoro ceera. Ler. JlaboparopHas

32 1 paTop 24.12.2025
pabora «HabmroaeHue aucnepcun
CBETa»

13 Wutepdepennus cera. Audpaxius 56.12.2025 bubnuoreka [IOK
ceeta. Jludpakimonnas penéTka o https://m.edsoo.ru/ff0ced22
[TonepeyHOCTh CBETOBBIX BOJIH.

34 P 14.01.2026 Pwomorexa LHOK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue MpruOOPHI U yCTPOMCTBA U

35 P P ye1p 16.01.2026
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
KJIAaCCUYECKOM MexaHuKu. [TocTynarsl b

36 y Y 21.01.2006  PHoamorexa [IOK
CIIEIMAJIbBHOU TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCUTEIIbHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH. Eubs OK

37 3ameJIeHHe BpPEMEHU U COKpAILEHNE 23.01.2026 nomotera 1

https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprus U UMIYJIbC PEISITUBUCTCKOM
. bubmuoreka [JOK
38 yacTULbl. CBA3b MAcChl C SHEPTUEN U 28.01.2026
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IOKOS
KonrponsHas padora «OnTHKa. Eu6 OK
. oTeKa
39 OcHOBBI cIELIMATIBHOM Teopun 30.01.2026 nosmorexa I

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40 04.02.2026
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEAOBAHUE Bu6 OK
oTeKa
41 dbotoaddekra. OnbiTh A. T 06.02.2026 nosmotera I
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl potorddekra. YpaBHEHUE Eubs OK
42 Ditnwreitna 11 porosddexra. 11.02.2026  Prommorexa Ll
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddexra
JlaBnenne cBera. Onbitel I1. H. Eubs OK
43 JlebeneBa. XMHUUECKOE IEHCTBHE 13.02.2026 ubnuorexa I
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpocTBa u
MIpakTUYECKOE MPUMEHEHHUE:
44 p p 18.02.2026
(dhoTosneMeHT, GOTOIATUHK,
coJIHeUHas ObaTapesi, CBETOIUO]]
Pemenne 3agad mo teme «JI€MEHTHI
45 : | 20.02.2076 bubnuoreka [{OK
KBAHTOBOM OIITHUKH) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OTBITEI Eubs 1OK
HOIHNOTEKA
46 Pesepdopaa mo paccesHuIo o-4acTHII. 25.02.2026
popaa o p i https-//m.edsoo.ru/ff0d091a
[InanerapHas moziens aToma
buo OK
47 IToctynater bopa 27.02.2026 nosmotexa Il
https://m.edsoo.ru/ff0dOafa
WNsnyyenne u nornomenue ¢poTOHOB
i ¢ but6mmoreka [IOK
48 NP NEPEX0e aToMa C OJJHOTO YPOBHS 04.03.2026
. https://m.edsoo.ru/ff0dOafa
SHEPTrUM Ha Apyroil. Buasl cnekTpoB
BoimoBble cBoiicTBa YacTHIl. BoTHEBI Bu6 OK
o oTeKa
49 ne bpoitna. KopnyckynspHo- 06.03.2026 ubsmorexa 11

BOJIHOBOM nyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




50

BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PaaOaKTUBHOI'O U3TTYyYCHUSA

11.03.2026

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

51

CgoiicTBa anbda-, 6era-, ramma-
n3iydeHus. Biousnue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpraHHU3MBbI

13.03.2026

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

18.03.2026

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

53

DHeprus cBA3M HYKJIOHOB B S7pE.
SAnepHsle peakunu. A nepHbliit
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUECKUE aCEKThI SECPHON
SHEPreTHKU

20.03.2026

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
pEerucTpanmu 3JIEMEHTAPHBIX YaCTHI.
Kpyrusiit cton «®@yHaameHTanbHbIe
B3aUMOJIeUCTBUS. EAMHCTBO
(bu3MUECKOI KapTUHBI MUPAY

25.03.2026

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

55

OTans! Pa3sBUTHUA aCTPOHOMHHU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMH. Bup
3BE31HOrO Heba. Co3Be3aus, IpKHe
3BE3 MBI, INIAHETHI, UX BUAUMOE
JABMOKXCHUC. CoaHeyHast cucTeMa

27.03.2026




56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHeprun ConHua U 3BE31

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
MocJieIoBaTelbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sBostonu CoJHIa U 3BE3]

Mnineunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue n aBmwxenne CojiHIA B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TFalakTHK

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbioro B3peisa.
PennkroBoe usnyudenue.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT

01.04.2026

03.04.2026

08.04.2026

10.04.2026

15.04.2026

61

62

63

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMUU U acCTPOPU3IUKN»

O6o06maromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUU B YKOHOMHUYECKOM,
TEXHOJIOTUYECKOW, COUUAIIBHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto

($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

17.04.2026

22.04.2026

24.04.2026

64

O6o0maromuii ypok. Poib

29.04.2026




(dbuzuvecKoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3UYECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1 13.05.2026
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TPEJICTABICHUN O IPUPOJIC
Pe3epBHEII ypok. MaruutHoE moJie.

66 PBHBIM YD 1 15.05.2026
DneKTpoOMarHuTHasi MHAYKLHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CHelHaIbHOM Teopun 1 20.05.2026
OTHOCHUTEIBHOCTH
Pesepnslit ypok. KBantoBas pusuka.

68 SHGI\EGHTLI};I:: OHOMUH 1 ¥ 1 22.05.2026 Bubmuorexa LIOK

P aas https://m.edsoo.ru/ff0d1784
acTpopU3NKH
OBIIEE KOJIMYECTBO YACOB I10 63
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IPOBEPSIEMBIE HA EI'D TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpPUMEpaxX poJib M MecTo (u3MKu B
(hopMUPOBAaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3aps] — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuun
CTpPOCHMsI  BELECTBA U  JJIEKTPOJUHAMHMKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE MaJeHue
T€Jd, JABWKEHHE IO OKPY)XHOCTHU, HUHEpLUs, B3aUMOJCIHCTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUU
(oxJlaXk1eHnNn), TEIJIOBOE€ paBHOBECHE, HCIApPEHHEe, KOHJEHCalus,
IJaBJICHUE, KpUCTAJUIM3alMsl, KHUIIEHHE, BIAXHOCTb BO3/yXa,
MOBBIIICHNUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus TEI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEecKHe
BEJIMYUHBL: KOOPJHMHATA, IIyTh, IEpEMEIIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMabHasl JHEpPrHs, MeXaHudeckas pabora, MexXaHU4ecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICH
UCIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUYEHHS M EIUHMIIBI, HAXOIUTh
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMuU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUECKUE BEJIMYMHBI: JIaBJICHHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYECKAs DHEPrusi XaOTHUYECKOTO
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, IpHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIBb3yEMbIX BEJIWYHMH, MX O003HAYCHHUS W CAMHHUIBI, HAXOIUTH
(bopMyIIbI, CBS3BIBAIOIINE JAHHYIO PU3HUECKYIO BETHUUHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh M3y4YeHHBbIE JJEKTPUUECKHE CBOWCTBA BEIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys (hU3HUECKHe
BEJIMYUHBI: NEKTPUYECKUN  3apsif, JJIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMANl, Pa3HOCTh MOTEHILHAJOB;, MpH
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYCHHS W CJWHUIIBI;, YyKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAaHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCIN4YNHaMN

aHaJIM3UpPOBaTh (PU3MUECKHE TMPOLECChl M  SBICHHS, HCHOJb3Ys
¢bu3nyeckye 3aKOHbI U MIPUHLUIBL: 3aKOH BCEMUPHOTo TArotenus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUS MMITYJIbCA, IPUHLHUII CYIEPIIO3ULUN CUJI, TPUHIUIT
paBHONpABUs HMHEPLUUAIBHBIX CHUCTEM  OTCUETA; MOJIEKYJSIPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUs BEILECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHUHETUYECKOM SHEPrUU TEIUIOBOIO JBHUKEHHS MOJEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KynoHa; mnpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKOoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPHUHIIUIBI JCUCTBUS MAIWH, NPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3ivuaTh YCJIOBHS UX 0€30MaCHOTO

HCIIOJIb30BAaHUS B ITIOBCEIHEBHOM KU3HU

10.9

BBINOMHATE SKCIIEPUMEHTHI IO MUCCIIEI0BAHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPU
5ToM (GopMyIHpOBaTh NpodieMy (3alady) MU THIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MeEXAY (QU3NYECKUMHU BEIUYUHAMH C
HCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUYecKUX BEIMYHUH B BUJE TaOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3ybTaTaM UCCICI0BaAHNA

CobmromaTe mpaBmiia  0€30MacHOrO0  Tpylda MNP  MPOBEACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHble 3aa4d ¢ SIBHO 33JaHHOW (DPU3MYECKOH MOJEIBIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢du3nyeckre BENMYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
IIpOBOAUTD paCLIéTI)I U OOCHHUBATH PCAJIBHOCTD MOJYUYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYMHbBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUS

Hcnonp3oBaTe MNpU  peLICHUMH YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOMCKa, CTPYKTYPHPOBaHUS,
UHTEpIpEeTalMM W NPEJACTABICHUS Y4yeOHOW U HAYy4YHO-IOIMYJISIPHOU
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAJIU3UPOBATD MMOJIYI4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU O0palleHnH ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJSI COXpPaHEHUs 30pOBbS U

CO6J'II-OILCHI/I$I HOPM 5KOJIOTUYCCKOTO ITOBECICHUS B Opr>I(aI-OH_[eI\/'I cpeaec

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNiTh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OILIEHMBATh BKJIaJ KaXJOro M3 YYaCTHUKOB

IPYIIIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH M TE€XHOJIOTHH, B MPAKTUYECKON ACATEIbHOCTH
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHUS! U3YYEHHBIX (PU3MYECKUX MOJeneil:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAECIb aTOMa, HYKIIOHHAs

MOJIeJIb AaTOMHOTO SiApa MPH peIeHNH (prU3nIecKux 3aaay

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJWHAMUKA U  KBAHTOBOM  (PU3UKHU:
ANEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/IeiCTBHE MarHuTOB,
9JIEKTPOMArHUTHAsE WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIs Ha
MPOBOAHUK C TOKOM U MABWXKYIIMUKCA 3apsif, JJIEKTPOMArHUTHBIC
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpaXEHHE,  TNpeloMIIeHHe, UuHTephepeHIus, Audpakuus u
MOJISIPU3ALMsl CBETA, AMCIEPCUSI CBETA, (HOTORIEKTPUUYECKHH APPEeKT
(boTtoapdekrt), cBeTOBOE MaBieHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHas

PAaAOaKTUBHOCTD

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3IMUHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  AJIEKTPUUYECKUM  3apsa, cuila  TOKa,
ANEKTPUYECKOE  HANpsDKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIIEHUE,
pasHocth moteHnuanoB, JJIC, pabora TOoka, WHAYKIHS MarHHUTHOTO
nonsi, cuna Awmmepa, cuna JlopeHna, HMHIYKTUBHOCTh KaTyIIKH,
SHEprus 3MEKTPUUECKOr0 M MArHUTHOIO MOJeH, MepuoJl M 4YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsijl M Chjia TOKa B IIPoIiecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHHE€ M ONTHYECKas Cuja JIMH3BI, NPU OMUCAHUU MPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIHYMH, HX
0003HAYeHHUST W CIUHMIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO0 BETUUYHUHY C JPYTMMH BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCIIMYUHBI: CKOPOCTHb JJICKTPOMATHUTHLIX BOJIH, IJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HNMIIYJIBC (I)OTOHa, Mepruoag
moaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX AACP, IHIPH OIIMCaHUHU
IIpaBUJIBHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIMYHUHY C APYTUMHU BECIIMYMHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SIBICHUS, WCIIOJIB3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TAapajUIeIbHOTO COCIMHECHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J1€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHHUS  CBETa, ypaBHEHHE ODWHINTEWHA IS
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXpaHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHUS OJCKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHCJA, TMOCTYyNaTthl  bopa,  3akoH
palMOAaKTUBHOIO pachaja; TMpH O3TOM pa3lindyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBHIPAKCHUE M YCIOBHUS

(rpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIWMKW MArduTHOI'O I10JIA

IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHUJIIbIL HopeHua

11.8

CtpouTh ¥ ONHUCHIBATH H300pa)X€HUE, CO3/1aBAEMOE  ILJIOCKUM

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA; TIpU
sToM (dopmyaupoBaTh MpoOiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  TPEIJIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMYJ'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJINYHH, IIPpU 35TOM BI>I6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

HUCIIOJIb30BaTh N3BCCTHBIC MCTO/IbI OIICHKHU HOFpCHIHOCTGfI H3MepeHHI>i

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJiabTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBAaHUA

CobmomaTe mpaBuia 0Oe30MacHOrO Tpyna MpH  [POBEIECHUU




UCCIIEIOBAaHUN B paMKax y4eOHOTO OSKCIEpUMEHTa, YydeOHO-
HCCIEA0BATENbCKON U MPOEKTHOW NESITENBHOCTH C UCIIOIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U J1aOOPaTOPHOTO 000PYI0BaAHUSA

11.13

Pemate pacuérHple 3a1a4M ¢ SIBHO 3aJaHHOM (hpU3MUYECKOW MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OOCHHUBATH PCAJIbHOCTDH MOJYUYCHHOTO 3HAYCHU A

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKICHHUM C OMOpPOil HAa M3y4eHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/ILI€CKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHUd yueOHBIX 3aJad  COBPEMEHHBIC
MH()OPMALIMOHHBIC TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYpUPOBAHHS,
WHTEPIpETAlMd M TPEJCTABICHUS Y4YeOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, MOJYYEHHON U3 pPa3IUYHBIX MCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBUS MalIUH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30IMaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TIpUMEpPHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pOBbS MU

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGorarps B rpymie ¢ BBIIOJHEHHEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ pa0OTy  IpyHmbl,  PAlMOHAIBHO  pacHpeAessTh
0053aHHOCTM M IUIAHUPOBATh JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIIeMbl




INEPEYEHD 2JIEMEHTOB, IITPOBEPJAEMBIX HA EI'DJ

Kon Koa nposepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

®uszuka — Hayka o npupoae. Hayudnsle
METO/IbI ITO3HAHUS OKpYyXkaroiero Mupa. Ponb
JKCIIEPUMEHTa M  TEOpUHM B  IIpOLECCE

MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

1.2

2.1.1

MopenupoBanue (U3HUYECKUX SBICHUH W
nporieccoB. Hayunbie runoressl. dusnueckue
3aKOHbl U TeopuH. ['paHULIBl TPUMEHUMOCTH
(buzmuecKux 3aKOHOB. [Mpunnun
cootBeTcTBUs. Poinp u Mecto ¢usuku B
(hopMupoBaHUH COBPEMEHHOM HAay4YHOU
KapTHUHbI Mupa, B MPaKTUYECKOU

NESITENbHOCTH JIIOIEN
MEXAHHUKA
#H#H#HPartt##KUHEMATUKA

Mexanndeckoe aBmxkeHue. OTHOCHUTEIBLHOCTD
MexaHudeckoro AsvkeHus. CucrteMa oTcUETa.

Tpaexropus

2.1

[lepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHON TOYKHM, UX MHPOEKIMU Ha OCH
CHUCTEMBI KOOpP/IMHAT. Crnoxenue

MIEPEMEILIEHUH U CIIOKEHUE CKOPOCTEN

PaBromepHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBIKECHUE. I'paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,
YCKOPEHMH, IIyTH " repeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHU

CBoOoaHOe najieHne. Y cCKopeHue cB0OOTHOTO

naJieHus

KpuBonnHueliHoe nBWxeHHe. PaBHOMepHOe




2.2

2.1.6

2.2.1

JBUYKEHUE MaTepUaJIbHOW  TOYKH o
OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEMHAsA
CKOpOCTb. [Iepuon u 4acToTa.

LlenTpOCTpeMHUTEIEHOE YCKOPEHHE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHapsAIOB, LENHBIE U PEMEHHBIE

nepenadn

[IpakTueckue paboTHI. N3mepenue
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOILICHUSI MEXIY MYyTAMH, IPOHICHHBIMH
TEJIOM  3a  IOCJIENOBaTelIbHbIC  paBHbIC
IPOMEXYTKHA BPEMEHH TPU PaBHOYCKOPEHHOM
JBY)KEHUHM C HaydalbHOM CKOpPOCTBIO, paBHOM
Hymr0. M3yueHne ABIKEHUs MIapHKa B BSI3KOH
KHUIKOCTH.  M3yueHue  JBHKEHUs  Tela,
OpOILIEHHOT0 TOPU30HTAIBHO
#i#HPar## IMHAMUKA
[TpuHumn OTHOCHUTEJILHOCTH lanunes.

IlepBeii 3akoH Herorona. HMHepuuanbHbie

CHCTEMBI OTCUéTa

222

223

Macca tena. Cuna. IIpuHnun cynepnosunuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCUYETA
(UCO). Tperuii 3akon HeloToHa ms

MaTCPpUAJIbHBIX TOUYCK

224

225

2.2.6

2.2.7

3aKOH BCEMHUPHOTO TATOTeHUsl. CHila TSKECTH.
[lepBas kocMuueckas ckopocTs. Bec tena
Cuia ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIb)KEHUSI W CHJa  TPEHUS  IOKOS.
Koapduuuent tpenus. Cuna cOnpoTUBICHUS

IIpH ABMKCHUU TEJIa B d)KUAKOCTH HUJIN T'a3€

[TocTymarenbHOE W BpamiaTeIbHOE JIBIKCHHE

abCoIOTHO TBEPOTO Tena




228

MOMEHT CHJIBI OTHOCUTEIBHO OCH BPAILLECHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

229

2.2.10

Texunyeckne YCTpOfICTBa: INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue padotel. U3yuenue ABUKEHUS
Opycka 10 HaKJIOHHOM IUJIOCKOCTH TMOJ
NeiicTBUeEM HeckonbKux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B nehopMUpPYEMOil TpPYKHHE U PE3UHOBOM
oOpasne, OT BEIWYUHBI HX JePopMaluH.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJa, UMCIOIICTO OCh BPAalllCHUA

2.3

#HH#Par#H##3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynsc mMarepuanbHOM TOYKH, CHUCTEMBI

2.3.1 MarepuaibHbIX TOYeK. Mmmynbc cuibl U
M3MEHEHHUE UMITYJIbCa Tella

3 3akoH coxpanenuss umnyiasca B HCO.

o PeaktuBHOE nBMXKEHHE

233 Pa6ora cuibl

234 MOo1HOCTh CHIIBI

535 Kunernueckas sHeprus MaTepualbHON TOYKH.

o TeopeMa 0 KHHETHYECKON YHEPTUH
[TorenmmaneHast sHeprus. [loTeHnmanbHas

036 JHEprus yIpyro nepopMUpOBaHHON

o npyxuHsl. IloTeHuunanbHas >Heprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU
[loTeHumanbHple ¥ HENOTEHLUATIbHBIE CHUIIBI.
CBs3b  pabOThl HEMOTEHLUHUAIbHBIX CHJI C

2.3.7 M3MEHEHNEM MEXaHUYECKON SHEPTUH
CHUCTEMBI TeN. 3aKoH COXpaHEHHUS
MEXaHNYECKON IHEPTUn

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS

2.39 TexHu4eckue yCTpONCTBA: ABUKEHUE PaKeT,




3.1

BOJOMET, KOTIEep, MPY>KUHHBIHN MHUCTOJIET

2.3.10

[Ipaktrueckue pabotel. HW3yueHue cBs3H
CKOpPOCTEM Tel TMpu HEYNpPyroM yaape.
UccnenoBanme cBs3u  pabOThl  CHIIBI €

H3MEHEHHEM MEXaHHUYECKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
##HH#Par###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE M10JIOXKEHHUS MOJIEKYJISIPHO-
KUHETUYECKOM TEOPHHU. BpoyHnosckoe
nswkenue. luddysusa. Xapakrep IBHKEHUS U

BSaHMOI[efICTBI/Iﬂ YHacCTHIl BEIICCTBa

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJICIICH

Macca wMonekyn. KonudecTBo BemiecTsa.

[TocTostHHAss ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus

Mogens naCaJIbHOIO rasa. OcHoBHOE
YpaBHCHUC MOHGKYJIHPHO—KHHCTH‘IGCKOI;'I

TCOpPHU UACATBHOI'O ra3a

AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KWHETHYECKOW SHEPIUr TEIIOBOTO JABHMIKEHHS

yactul rasa. [llkama temneparyp KenbBuna
VYpaBuenne Knanelipona — Menzaeneesa.
3akoH /lambToHA

I'azoBbIe 3akoHBI. M30mpoLIECCH B MAEATBHOM
ra3e C IOCTOSHHBIM KOJUYECTBOM BEILIECTBA:
n30TEpMa, U30X0pa, n3odapa

Texnuueckune YCTpOMCTBA: TEPMOMETD,

6apomeTp

3.1.10

[Ipaktuueckue paboTel. M3mepeHue Macchel
BO3/yXa B KJacCHOM komHate. MccnenoBanue

3aBUCUMOCTH MCKAY IHapaMeTpaMn COCTOSIHUA




pa3pexeHHOTO ra3a

3.2

3.3

OCHOBbI TEPMOJIMHAMMKNU

Tepmonunamuueckast cuctema. BryTpeHHssS
3.2.1 SHEPrusi TEPMOJUHAMHUYECKOH CUCTEMBI H

CIocoObBI €€ N3MEHEHNS

329 KonunuectBo Temnotel U paborta. BuyTpeHHss
SHEPrusl OJJHOATOMHOIO WJEAJIBHOTO Ta3a

Buasl Temnonepenayu: TEMJIONPOBOIHOCTD,
323 KOHBEKIIMSI, U3JydeHHe. TermoéMKocTh Tea.
VYnenbHas TeIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPU TCILJIOIIEpEaAUC

[IepBb1it 3aK0H TepmoauHaMuKu. [IpuMeHnenne
324 IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckas HHTEpIIpETAIUSL

paboTHI Ta3a

TernoBbie MarmHbl. [IpUHIUIBL  JAEHCTBUS
TEIUIOBBIX MammH. [IpeoOpazoBanus SHEPTHH
3.2.5 B TEIUIOBBIX  MammHaxX. KoaddunueHrt
none3noro  geucrBus  (manee —  KIIM)

terioBoi MamuHbl. [{ukin Kapuo u ero KII/]

Bropoiu 3aKOH TEPMOAUHAMHUKH.
12.6 HeoOpatumocts  mporieccoB B IPHPOJIE.
TemnoBbie JIBUTATEIN. DKOJIOTUYECKHE

pOOJIEMBI TETIIO3HEPTETUKH

Texnuueckue YCTPOMCTBA: JBUTaTEJIb
3.2.7 BHYTPEHHETO Ccropasus, OBITOBOI

XOJIOAWJIbHUK, KOHAUITHUOHED

19.8 [IpakTuyeckue pabotsl. U3MepeHue ynenbHOH

TEIIOEMKOCTH

###Par### AT PEI’ATHBIE COCTOSHMA BEIECBA. ®A30BBIE
INEPEXO/IbI

[TapooGpazoBanue u koHaeHcanus. Vcnapenue
3.3.1 Hu KHIICHHE. V nenpHas TeIUIoTa

napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypPbI




KUIICHHUA OT JaBJICHUA

332

3.33

AOcCoNIoTHAsE W OTHOCHTEIBHAs BJAXXHOCTh

Bo3ayxa. HacelmeHHsli nap

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJJIbL.

CoBpemeHHbIE MaTepHalIbl

334

3.35

3.3.6

3.3.7

IInaBneHue u KpUCTaJlJIN3al . Y,Z[CJIBHaﬂ

TeruioTa miasienus. Cyonumanus

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuueckue yCTpOMCTBA: TUTPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUH
MOJIy4EHHUsI COBPEMEHHBIX MAaTepHalIOB, B TOM
qrciie HAHOMATepHAIIOB, U HAHOTEXHOJIOTUU
[IpakTueckue paboTHI. N3mepenune

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA

4.1

###HPar###OJIEKTPOCTATUKA

4.1.1

4.1.3
4.14

OnexkTpu3anus Tel. JNEeKTpUUecKuil 3apsa. JBa
BU/IA JIEKTPUUYECKUX 3apsIJIOB

[IpoBoaHMKH, TDIEKTPUKHU u
MOJIYTIPOBOTHUKH

3aKOH COXpaHEeHMsI AJIEKTPUUECKOTO 3apsiia
B3aumopeiictBue 3apsanoB. 3akon Kynona
Onektpuueckoe  mnone.  HanpsxkéHHOCTh
INEKTPUYECKOTO MOJIAL. [TpunHIMIT
cynepno3unuu.  JIMHMUKM — HAOpsHKEHHOCTH

QJICKTPHUYICCKOTO T10JIA

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorennuan. PasHOCTE MOTEHITNAIOB
[IpoBOIHMKM M IHUDJIEKTPUKU B IOCTOSHHOM
SJIEKTPUYECKOM  moJie.  [[udnekTpudeckas

IpOHUIIACMOCTDb

ONEeKTPOEMKOCTD. Kongencarop.




4.2

DNeKTpOEMKOCTh IUJIOCKOTO  KOHJIEHCATOpa.
DHeprust 3apsKEHHOT0 KOHIEHCATOpa
TexHuueckue  yCTPOWCTBA:  AJIEKTPOCKOTI,

OJICKTPOMETP, OJICKTPOCTATHUCCKAasd 3aliuTa,

4.19
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP

4110 [IpakTuueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

#H#HPar##H##I1IOCTOSIHHBIA DJIEKTPUYECKHWM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VYcaoBus CYIICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTounuku Toka. Cuia
Toka. [TocTosHHBII TOK
422 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
493 DNEKTPUUECKOE CONPOTUBJIEHHUE. Y IEIbHOE
o COINPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napauieNbHOe,
o CMEIIIaHHOE COEAMHEHNE TPOBOAHUKOB
Pabota snexrpudeckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTPEHHEE COIPOTUBIICHUE UCTOYHMKA TOKA.
o 3akoH Oma i1 TOJHOM  (3aMKHYTOI)
aneKkTpuyeckon nenu. Koporkoe 3aMmbikaHne
OneKTpoHHas IIPOBOJAUMOCTD TBEPABIX
408 METaJJIOB.  3aBUCUMOCTb  COIPOTUBJICHHS
o METaJJIOB oT TEMIEPATypHI.
CBepXxnpoBOIMMOCTb
429 OnekTpuyecknii TOk B Bakyyme. CBOMCTBa
o ANEKTPOHHBIX ITY4YKOB
[onynpoBonnuku. CoOCTBEHHas! ¥ IPUMECHAs
4.2.10 MIPOBOJAMMOCTh TOJYIMPOBOAHUKOB. CBoiicTBa

p-n nepexoja. [TomynpoBoAHUKOBBIE TPUOOPHI




4.2.11

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DIEeKTPONIUTHYECKAs JUCCOLAIHS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAaMOCTOSITEIIbHBIN
paspsan. Paznuusble TUIBI CaMOCTOSITENBHOTO

paspsaa. Mounaus. [1nasma

TexHuueckue YCTPOMCTBA: aMIIepMeTp,
BOJIBTMETP,  pEOCTAaT, HMCTOYHHUKH  TOKa,
3JIEKTPOHArpeBaTEIbHbIE puOopHI,
JIEKTPOOCBETUTENIbHBIE TPUOOPBI, TEPMOMETP
COIIPOTHUBIICHN, BaKyyMHBIN MO/,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auoa, raJlbBaHUKa

[IpakTnueckue paboTHI. N3yuenue
CMEIIAaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro cornpoTtusienus. HaOmronenue

AIIEKTPOIIH3a

Kon Koanposepsiemoro
paszaena 3JIeMEeHTa

4

IIpoBepsiemble 371eMeHTHI COACPKAHNUS

SJIEKTPOAMMHAMUKA

#H##ParH#MAT'HUTHOE I10OJIE. DJIEKTPOMAT'HUTHAA MH/YKINA

43.1

4.3.2
4.3

433

IlocrostHHBIE MarHuThl. B3ammMmoneiicTBue

IIOCTOSITHHBIX MarHuToOB

MarauTtHoe moJe. BekTop MarHuTHOM
uHayKnuu.  [IpuHmun — cyneprno3uuuu.
JIuaum marnutHOM wWHAyKnuu. Kaprtunaa
JUHUM  MAarHuTHOM  MHAYKUMHU  TOJIA

IIOCTOSIHHBIX MarHuToOB

MarsuTHoOe IIOJIE IMPOBOJJHUKA C TOKOM.
KapTI/IHa JIMHUU TI0Ns JJIWHHOTO npsaMoro
IIPOBOAHHMKA M 3aMKHYTOI'0O KOJIBLEBOI'O

OpOBOAHHKA, KATyHmIKM C TOKOM. OmngIT




Opcrena. BzanmoeiicTBre TpOBOAHUKOB €

TOKOM
434 Cuiia Amriepa, €€ MOJlyJIb M HalpaBJICHUE
Cuuiia JlopeHniia, €€ MOJTyJib M HalpaBJICHHE.
JIBrkeHre  3apsHKEHHOM  4yacTULbl B
435 OHOPOJHOM MArHMTHOM mone. PaGora
cuibl JlopeHa
4.3.6 SIBneHue ANEeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKLIUH
O/1C nnaykuuu. 3aKoH 3J1EKTPOMarHuTHOM
4.3.8 unaykiuu dapanes
BuxpeBoe snektpuueckoe mnone. I/C
WHIYKIIMA B TPOBOJIHUKE, JBIOKYIIEMCS
439 MOCTYNAaTEeNbHO B OJJHOPOJIHOM MarHUTHOM
noJie
4.3.10 [IpaBuno Jlenna
NHayKTUBHOCTH. SIBIEHME CAaMOMHAYKIWH.
4.3.11 OJ1C camouHaykuuu
DOHeprusi MarHUTHOTO MOJs KaTyLIKH C
4.3.12
TOKOM
43.13 ONEeKTPOMAarHUTHOE I10JIE
TexHudeckue  yCcTpOMCTBA:  IOCTOSIHHBIE
MarHuThbl, AJIEKTPOMATHUTHI,
4.3.14
3NEKTPOABUTATEb, YCKOPHTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TI€Ub
[IpakTnueckue paboThLI. N3yuenne
MarHUTHOTO TOJIsI KaTyIIKd C TOKOM.
4.3.15 UccnenoBanme AEUCTBUS  MOCTOSTHHOIO

MaravTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUSA 3JICKTpOMaFHPITHOI>'I HHAYKIOUHA

KOJIEBAHNA 1 BOJIHBI

#H##PartH#MEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1
5.1.1

Konebarenvnas  cucrema. CB0OOOIHBIE

koneOanus. [apMoHMueckune KoaeOaHwUs.




[lepuon, wactora, amrmumryaa u (asa

KOJICOaHU M

[IpyxuHHBIH MasTHUK. MaTeMaTu4ecKuu

MasaATHHK

VYpaBHEHHE TapMOHHUYECKHX KOJeOaHHUH.
Kunematnueckoe u JTAHAMUYECKOE

OITMCaHKE K0JIe0aTEILHOTO JABHKXCHUA

[IpeBpamenue SHEPrUu npu
rapMOHHUYECKHUX KOJICOAHMSIX. CBs3b
aAMILTATY/IbI KOJIeOaHui UCXOIHOU
BEIMYUHBI C aMIUIMTyJaMH KojieOaHuil eé

CKOPOCTH U YCKOPCHU

5.1.5

Konebarenbubiit  koHTYp.  CBOOOAHBIE
3JIEKTPOMArHUTHBIC KoJieOaHus B
UICAUTHHOM  KoJjeOaTebHOM  KOHTYpe.
AHasorusi MeXJIy MEXaHUYEeCKUMH U
AIEKTPOMArHUTHBIMH KOJIEOAHMSIMH.

®opmyiia TomcoHna

3aKoH COXpaHCHHA SHCPIruu B HACAJIbHOM

K0J1e0aTenbHOM KOHTYpE

BoinykeHHBIE MEXaHUUYECKHE KOoJeOaHus.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHHbie 3JIEKTPOMAarHUTHHIE

KOJICOaHUS.

5.1.10

Ilepemennbii  TOK.  CHHYyCOMJAJIBHBIN

IIEPEMEHHBIN TOK.

MouiHocTb IIEPEMEHHOTO TOKa.
AMIIIUTYZAHOE M JEHCTBYIOIIEE 3HAUEHHUE
CWJIBI TOKA U HaIIPSKEHUS

Tpancdopmarop. [IponusBoacTso, nepenaya
U TNOTpeOJIEeHNUE 3IEKTPUUECKON SHEprum.
DKOJIOTUYECKUE PUCKHU NPU MPOU3BOACTBE
JIEKTPUIECKON DHEPIUH. Kynerypa
HCIIOIb30BAHUS 3JIEKTPOIHEPIUU B

MOBCETHEBHOMN KU3HU




5.2

TexHudeckue ycTpoicTBa: ceiicmorpad,

5.1.11 3IEKTPUUECKUI 3BOHOK, JUHUN
aNeKTponepenad
[Ipaktnueckue pabotel. lccnemoBanue
3aBUCHMOCTH IEpPHOJa MalbIX KoJeOaHUM
s 110 rpy3a Ha HUTU OT JUIMHBI HUTHU U MAaccChbl

rpy3a. MccienoBanue nepeMeHHOro TOKa B
Leny M3 IOCJIENOBaTEIbHO COEINHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTOpa

#HH#HParHH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHS
pacupoctpanenus. llepuon.  Ckopoctb
pacmpocTpaHeHUss W JJIMHA  BOJIHBI.

HOHCpC‘IHLIe " IIPOAOJIbHBIC BOJIHBI

522

###Par##H# Unrtepdepenuus u audpaxius

MCXaHHNYCCKHX BOJIH

523

524

3Byk. CkopocTh 3ByKa. I'pOMKOCTH 3BYKa.

BricoTa Tona. TemOp 3Byka

DNEeKTpOMarHuTHbIE  BOJHBI. Y CIIOBUSA
W3JIy4eHUs  3JEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyM€

5.2.5

5.2.6

5.2.7

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:
OTpaXkKeHHe, MNPEeJIOMIICHUE, MOJSIPU3aNHs,
mudpakuus, uHTepdepenuus. CKOpocTb

3JIEKTPOMAarHUTHBIX BOJIH
[Ixana 3JIEKTPOMArHUTHBIX BOJIH.

HpI/IMeHeHI/Ie OJICKTPOMAIrHUTHBIX BOJIH B

TEXHHUKE U OBITY
[IpuHUMNBI PAaTUOCBI3U M TEIIEBUACHHUS.
Panmonokamus. DJIEKTPOMarHuTHOE

3arpsA3HCHHUC OKPY)KE[IOH_Ieﬁ Cpeabl

5.2.8

TexHudeckue yCTpPOWCTBA: MY3bIKAJIBHBIE
WHCTPYMEHTBHI, YJIBTPa3BYKOBas

JUAarHoCTuKa B TCEXHHUKC MW MCIUIIHMHC,




pamap,  paguoONpUEMHUK,  TEJICBH30D,

aHTeHHa, tenedon, CBU-neup
HH#HPar##OIITUKA

[IpsAMonMHETHOE PacIpOCTPAHEHUE CBETA

5.3.1
B OJIHOpOJHOM cpene. JIyd cBera

OtpaxkeHre cBeTa. 3aKOHbI OTPAKECHUS
5.3.2 cBeta. [loctpoeHne M300paKEHUIA B THIOCKOM

3epKase

[Ipenomnenne cBera. 3akOHBI MPETOMIICHHUS
533 cBera. AOGCOMIOTHBIN MOKa3aTelb

IIpCIOMIICHUSA

[omuoe BHYTPEHHEE OTpPayKEHUE.
534 [IpenenpHblli Yyroa IMOJHOIO BHYTPEHHETO

OTpaKeHUs

Hucnepcuss  cBera. CIIOXKHBIH  COCTaB

5.3.5
Oenoro cBera. L[Bet

ColOuparonue W pPacCEHBAIONINE JIMH3BI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
OIITHYECKAs CHJIa  TOHKOH  JIMH3BL
5.3.6 [Toctpoenne n300pakeHU B COOMPAFOIITHX
U pacceMBalIIMX JUH3ax. Popmyna
TOHKOM JHWH3BEL. YBeIWUeHHE, J1aBacMoe

JIMH30H

Hpez[enbl MNPUMCHUMOCTU FGOMCTpH‘ICCKOﬁ
5.3.7

OIITUKH

HNnrepdepennius  cBera.  KorepeHTHbIE
HWCTOYHHKHU. YcnoBus Ha0Jt01eHUs
5.3.8 MaKCHMYMOB u MUHUMYMOB B
UHTep(EPEHIIMOHHOW KapTHHE OT JBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakius  cBeta.  Judpakunonnas
peméTka. YcimoBrue HaAOMIOICHUS TIIABHBIX
5.39 MaKCHUMYMOB npu najgcHuun

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TU(PPAKIUOHHYIO PEIIETKY




5.3.10 [Tonapuzanus ceera
TexHuueckue yCTpPOMCTBA: OYKH, JIyna,
¢doToamnmapar, NPOSKIUOHHBIA amnmapar,
5.3.11 MMKPOCKOII, TEJECKOTI, BOJIOKOHHAS
OITHKA, T(ppaKIuOHHAS pemérka,
TIOJIAPOU T
[IpakTuueckue paboTHI. N3mepenne
s310 nmokasareis mpenomieHus. MccienoBanue

CBOMCTB  HW300pakKeHHMH B  JIMH3aX.

Haburoienue aucrepcuu cBera

BJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannubpl IPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTh
MOAYJA CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIUIT OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OIHOBPCMCHHOCTH.
33MCIIJIGHI/IG BpEMCHM W  COKpalICHUC

JUINHBI

6.3

DHeprus U UMIyJIbC CBOOOIHOM YaCTHIIbI

6.4

CBsi3b Macchl C JHEprued W UMIYIbCOM
CBOOOJTHOM 4YaCTHIIBl. DHEPTUs IOKOA

CcBOOOIHOI YaCTULIBI

KBAHTOBAA ®U3UKA

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

7.1

®otonbl. Popmyna [Inanka cBsi3u S3HEPrUU
¢boToHAa C ero 4YactoToil. OHeprus u

HUMITYJIbC (OTOHA

OtkpeiTHe U uccneaoBanue Gotodddekra.
Omeitet - A CroneroBa.  3aKOHBI
dboTodddexra

YpaBHeHue OiHmTENHA TS
dotorddekra. «Kpacnas rpaHUIa»

dhoTodrddexra




7.1.4

Hasnenue ceera. OnwiTel [1.H. JIeOenena

7.1.5

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHu4eckne yCTpoWcTBa: (POTORIEMEHT,
¢doronaTuuk, COJTHEYHast Oarapes,

CBETOIHO/I

7.2

CTPOEHUME ATOMA

7.2.1

Monpens atoma Tomcona. OnbITEI
Pesepdopna o uccinenoBaHUIO CTPOCHHS

aToMa. HJ'IaHCTapHaH MOJCJIb aTOMa

7.2.2

7.2.3

[Toctynatet bopa. N3nyuenune u
norjoueHne (HOTOHOB TMpH  IEpexoje
aToMa C OJHOTO YPOBHS OJHEPrUM Ha
apyroil. Buasl cnexktpoB. CriekTp ypoBHEH
SHEPTHH aTOMa BOJ0pOAa

BosiHOBBIE cBOMcTBa 4actul. BosiHbl 1€
bpoiiss. KopnyckyinsipHO-BOTHOBOM
nyanu3M. Judpaknus 2IEKTPOHOB Ha

Kpucrtajuiax

7.2.4

7.2.5

7.2.6

CHoHTaHHOE U BBIHYXJAEHHOE HM3Ty4EHUE.
VY cTpoicTBO U MPUHLIMIT pabOTHI Jiazepa
TexHuueckue yCTpOMCTBA: CHEKTPaIbHbIN

aHanmu3 (CIEeKTPOCKOM), Jla3ep, KBAaHTOBBIN

KOMIIBIOTEP

[Ipaktuueckne  paborel. HabGmonenue

JINHENYaToro CIICKTpa

7.3

7.3.1

ATOMHOE A1PO

Meroasl HaOMOAEHUS W PETHCTPALUH

QJICMCHTAPHBIX 4aCTUL]

7.3.2

OTkpbITHE  PATUOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHHIo cOCTaBa
paguoakTMBHOro  m3nydeHus. CBoiicTBa
anb(a-, Oeta-, raMMa-u3iyueHus. Biusxue

PaaAuOaKTUBHOCTHU HaA JKUBBIC OPIraHU3MBbI

7.3.3

OTkpplTHE  TPOTOHA U HEUTpOHA.




Hyxnonnass momenp siapa I'eiizenbepra —
WBanenko. 3apsn siapa. MaccoBoe 4mciio

sapa. M3oTonsl

7.3.4

7.3.5

Anbda-pacna. DIJIEKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnman.  ['amma-
U3ITy4YeHHUe. 3aKOH  paJinOaKTHBHOIO
pacnaza

OHeprus CBS3M HYKJIOHOB B  siIpe.

SAnepubie cunbl. Jledekt Macchl sapa

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

Snepubie peakuuu. JleneHue U CUHTE3
sAep

SnepHsiii peaxrop. TepmosinepHbIi
cunte3. [IpoOiieMbl W  TEPCHEKTHUBBI
SIICPHOM  DHEPTeTHKU.  IDKOJOTMYECKHE

aCIIEKTHI SIIEPHOU DHEPreTUKU

OneMeHTapHble  YacTuilpl.  OTKphITHE
MO3UTPOHA. @dyH1aMEHTaJIbHbIE
B3aUMOJICUCTBUS

TexHuueckue  yCTpOMCTBA:  JIO3UMETP,
kamepa Bwuibcona, snepHbIl peakTop,
aTomMHasi 6bom0Oa

[Ipaktuueckue pabotel. ccnenoBanue
TPEKOB YaCTHII (mo TOTOBBIM

dbotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mnoro neba. Co3Besnus, spkue

3Bé3}II)I, IIJIAaHETHI, UX BUIUMOC IBUXKCHUC

Conueunas cucreMa. [lmaHeTsl 3€MHOM
TPYIIIBL. IIna"neTwsI-ruradThl " ux
Cl'[yTHI/IKI/I, KapJ'II/IKOBHe IIJIAHCTEI. MaJ'H)Ie

tena COJTHEUHOH CHCTEMBI

8.3

8.4

Comnnne, ¢ortochepa u  armocdepa.

CoyHeyHas akTUBHOCTbD

Hcrounuk sHeprun ColiHIIAa U 3BE3]T




8.5

3BE31bI, HMX OCHOBHBIE XapaKTEPHUCTUKH:
Macca, CBETUMOCTb, PaJUyC, TEMIIEparypa,
ux B3aUMOCBSI3b. Juarpamma
«CTIEKTPATbHBIA  KJIACC — CBETUMOCTB.
3BE3apI  [VIABHOW  IOCIIEIOBATELHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» JUIs

3BE3] TJIaBHOM IOCIICA0BATCIIBHOCTU

8.6

8.7

###Par###BHyTpeHHee CTpoeHHe  3BE3I.
CoBpemeHHbIE IIPEICTaBIICHUS 0
npoucxoxkaeHnn u sBomouuu ConHua u

3BE31. DTanbl )KU3HU 3BE3T

Mneunsii  Ilyre — Hama [anakruka.
ChnupanbHasgs  cTpykTypa  [anakTukwy,
pacupenenenue 3BE3l, rasa W IBUIN.
Ilonoxxenne un pBuxenue ConHua B
lanaktuke. Ilmockass wu  cdepuueckas

NOJCUCTEeMBI | 'alakTUKH

8.8

8.9

Tunel ramaktuk. Paguworajaktukn u

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

Bcenennas.  Pacmupenue  BceneHHOM.
3akoH Xab6ma. Pasz0eranue rajakTuk.
Bospact u pamuyc Bcenennout, Tteopus
bonpmoro B3pelBa. Mogens «ropsuen

Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmtabHass ~ cTpykTypa  BcenenHnoil.
Meraranaktuka. Hepeménnsle mpoOnembl

ACTPOHOMUHU




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

10 KUIIACC

Msxkumes I'.4., byxosuer b.b., Corckuit H.H. «®wu3uka. 10 xnacc. YueOHUK.
bazoBeiil u yrnyonéunsiii ypoBau. ®I'OC». — 11-e u3g., crep. — Mocksa :
IIpoceemienue, 2024 r.

11 KUIIACC

Mskumes I'.41., ByxoBueB b.b., Hapyrun B.M. «®u3zuka. 11 kimacc. YueOHUK.
bazoBeiil n yrnyonéunsiii ypoBHu. ®I'OC». — 11-e u3g., crep. — Mocksa :
[Ipocsemenne, 2024 r.

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

. HNunaktudeckue matepuainbl @usuka 10, 11 kmacc / A.E.Mapom,
E.A.Mapon. — M.: UznarensctBo «/Ipodar, 2023.
. TeMaTuueckue KOHTPOJIbHBIE W CaMOCTOSITEIbHBIE PabOThl IO

dbusuke 10, 11 ximace / O..I'pomueBa. — M.: MznarenbcTBo «OK3aMeny, 2023 1.
IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET

. AHnmanuu puzndeckux o0beKToB. http://physics.nad.ru/

. Kusas  ¢usuka:  oOywaromiass  mporpamma. http://www.int-
edu.ru/soft/fiz.html

. Ypoku busuku c UCIIOJIb30BaHUEM
Nurepuera. http://www.phizinter.chat.ru/

. ®dusuka.ru. http://www.fizika.ru/

. dusuka: koyurekus onbeIToB. http://experiment.edu.ru/

. dusmka: AIICKTPOHHAS KOJUIEKITUS

onbITOB. http://www.school.edu.ru/projects/physicexp
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