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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJIOKEHUU M TPEOOBaHUWI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickoi Denepanuu, PEATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHBIMM MpeaMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buzmyeckoit reorpadueir u actpoHomued. Mcmosib3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPbIE MOXHO paccMaTpUBaTh KaK MPHUHLMIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3nku
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIFHOTO MPUPOIOIOIH30BAHUS U IKOJIOTHYECKON 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUECKON Teopuu, posi pyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyy SKCIEPUMEHTAIBHOU NESITEIbHOCTU O0YYaroIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
NpaKkTUYECKUX padoT. BhifeneHne B yKa3aHHOM IMepeyHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMuMHUCd YMEHHUSIMHU TPOBOJAUTHL KOCBEHHBIE W3MEPEHHUs, HMCCICIOBaHUs
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjena Kypca, Tak M MHTETpUpys 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAeNd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHuE (OopMHpYEeTCs B COOTBETCTBUH C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00Opy/IOBaHHE MJIS YYEHUYECKHX TPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE HMX HHTEIUVICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX 1enei 00ecreynBaeTCsl pelieHreM CIIeIYIONINX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIpPHYIO  (M3HKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3znyeckoil MoOJENbl0, 3aJad, MOJApPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISETCA PEKOMEHIOBAaHHBIM, YYWUTEIb JEJNaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o0 mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUWKEHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOTO JBUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  aBwkeHHWe. J[BUKEHHME  MaTepuajbHOM  TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

Habnronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] yIiIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectd. llepBas kKocMuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTepualibHOW TOYKU (Tea), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUs YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTUIl BemecTBa. MoOAEnu CTpPOEHHs Tra30B, KXHUIKOCTEH U
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH [lansToHa. M30ompoliecchl B U€albHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHHWE COCTOSHHS UACAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOIO  raza. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
UMHTEpHOpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TemwtoBoil mamwmHbl. [{ukn KapHo m ero xoadduumeHT MOJIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcanus. Mcnapenue u kurneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzauus Tel. OJEKTpUYeCcKUuil 3apsn. JlBa BHIa 3IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tosei. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOTrO
TOJISL.

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoOHCTBA M NPAKTUYECKOE IPUMEHEHHUE: HSIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNIPOTUBJICHUSI METAJLJIOB OT TeMIlepaTypbl. CBEpXIIPOBOJUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH U0/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYEHUS U MaTepuraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnovle nouwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEAAUH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJIOB, JJIEKTPOJMTUYECKAS ITUCCOLMALNS,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYHHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC puOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOMH. [IpuHIMND cyneprno3uuun
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOTO TIOJI JUIMHHOIO IIPSAMOIO NPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOIO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuiel JIopeH1a Ha HOHBI JJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue kosnebanus. [lepuona, yactora, amrumryga u ($aza KoseOaHUN.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KO0JIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. PezoHanc. BeIiHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruHU. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHON CcUCTEMBbl (IIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanue 3aBUCMMOCTH MEPHUOJA MAJBIX KOJIEOAHUM Ipy3a HA HUTU OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, yCIOBUS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepenunu u gudpakiuy MEXaHU4eCKUX BOJH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnmenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacHpOCTpAaHEHUE CBETA B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. I[IpenenbHbli yroja MNOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M TMPAKTHUYECKOE TMPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TomydyeHnne cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nossipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



W3mepenne nokasaress NpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbpl  MPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynars
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.
DHEPrUst U UMITYJIbC PEIIITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C BHGPFHGﬁ H UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBbI. 3H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPrUM POTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue ororpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢d(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHO-BOIHOBOM
JyaJu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paavoakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BuThs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOM MOCJENOBaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIleHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKHE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonoeusa: »nektpuueckue SBICHUS B KMBOW MpUPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBINA
aHaJu3.



l'eocpaghusi:  MarHUTHBIE TIONMIOCA 3€MJIHM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOTro mpenMera « Pu3nKay JOJKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIeCTBa, pacHIMpeHUE KU3HCHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aMMOJIEHCTBOBATH C COIMATILHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyero pu3n4eckon Hayke;



5) TpyA0BOr0 BOCTIMTAHMS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE JICUCTBUN B OKPYKAIOILLEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c()OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE el cTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JEeATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISIT  3aKOHOMEPHOCTM M TMPOTUBOPEYUS B  PACCMATPUBAEMBIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIQJIETh HAYYHOM TEPMHUHOJOTHUEH, KIFOYEBBIMU MOHATUSIMU U METOJIaMU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIbCKON U MPOSKTHON AEATEIbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IE€Th HaBBIKAMH IMOJIy4€HUS MH(GOPMalUU (PU3NYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTrO COJIEpX aHUs B pas3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIISATH OOIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU NESTEIHLHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY WM METOJbl COBMECTHBIX JEHCTBHM C y4éToM OOHIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTbh poid C y4ETOM MHEHUH YYaCTHUKOB, OOCYXJaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMM HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKOM 3HAUNMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISTh MO3HABATENIbHYIO JI€ATEIbHOCTh B 00JAcTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MIPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO DJPYAHWIMH B 00JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIICHUBATh PHUCKH W CBOEBPEMEHHO MPUHUMATHh PEIICHHS 10 WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHMOKH.

B mporecce AOCTHKEHUS JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAMOIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHCHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

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

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJCAIBHBIN a3, MOJIEIN CTPOCHHMS I'a30B, KUAKOCTEH M TBEPABIX TEJ, TOYCHHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOAUHAMHUKHA: PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJIMHEIHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApEeHHE, KOHJEHCAIMS, TUIABJICHUE, KPUCTAUIM3alMs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3Yysl (U3NYECKUE BEIMYMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIWYWH, HUX OOO3HAYCHHUS U E€IUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTHUYECKOIO JBUKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIb3Ys (PU3NUecKue
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3nuyarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TPHUHIMIBI JCHCTBUS MAaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUEe 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3a7au: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUNBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIPEICTABJICHUS YYEOHOW U Hay4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TpyHIe C BBIOTHEHUEM PA3TMYHBIX COIUATBHBIX DPOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOMN MTPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU HU
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU pPEUICHUU (PU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHMMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cpel) WU
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTIONB3YsSd (U3UYECKUE BEITMYMHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjsi, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTh
KATyIIKW, SHEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepHoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCcTosHue U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3YS
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMIYJIbC (DOTOHA, IEPHO]T MTOTypaciaa, SHEPTUSI CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS W CAWHMIIBI, YKa3biBaTh (OPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapaJIEILHOIO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUN: MpPU ITOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITH MPSIMbIE U KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEITUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1TA0OPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 33a/1a4u
BBEIOMPATH (PU3UYECKYI0 MOJENb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,



HEoOXOouMbIe AJisi €€ pEIIeHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYXIECHUH C ONOpON Ha H3YUYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTU U
(duznueckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHOM MH(pOpMALUH, ITOJTYy4EHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIY4aeMyI0 HH(OPMALIKIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUS 310pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggﬁ;fg;grouﬁ £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OSoGuarouee nowropere ‘ pmetsoosuntelsr
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kourpoasnbie IIpakTnueckue op
n/n Bceero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I,)H:HI/M 1 01.09- bubmorexa HOK
i a 06.09.2025 https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u mecTo pusuku B

5 (dbopMUPOBaHUU COBPEMEHHOM 1 01.09- bubnuoreka [IOK
Hay4YHOM KapTUHBI MUPA, B 06.09.2025 https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 08.09- bu6mmoreka [IOK
nBwxkenus. [lepemenenue, 13.09.2025 https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE
PaBHOMEpHOE ITPSAMONIMHETHOE 08.09- bubnnorexa [JOK

4 1
JBUKEHUE 13.09.2025 https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIMHENHOE 1 15.09 - bubnuoreka [IOK
JIBHKEHHE 20.09.2025 https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHue. Y CKopeHue 1 15.09 - bubnmoreka [JOK
CBOOOIHOTO MaAECHUS 20.09.2025 https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH 110 1 22.09- bubmorexa HOK

p 27.09.2025 https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [TpyHIMIT OTHOCUTENBHOCTH 1 22.09- bubnnorexa [JOK



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

lNanmuiesa. HepuuanbHble CHCTEMBI 27.09.2025 https://m.edsoo.ru/ffOc3be8
otcuera. [lepBslil 3akoH HeroToHa
Macca tena. Cuia. [lpunnun
9 Cyrneprno3uiuu cui. Bropoii 3akon 23.09- bubmmorexa LIOK
. 04.10.2025 https://m.edsoo.ru/ff0c3be8
HeroToHa s MarepuanbHOM TOUKU

10 Tpertwnii 3akon HeroToHa 1151 29.09 - bubmuorexa [JOK
MaTepUAIbHBIX TOYEK 04.10.2025 https://m.edsoo.ru/ff0c3be8
3aKkoH BceMupHoro tarorenus. Cuia

11 Tsokectu. [lepBas kocMHudeckas 06.10~ bubmorexa LHOK

11.10.2025 https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec 06.10 - bubnuorexa [JOK
Tena 11.10.2025 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent

13 TpeHust. Cuiia CONpOTUBIICHUS IPU 13.10 - bubnuoreka [IOK
JIBIOKCHHUH TeJla B )KUIKOCTH HITH 18.10.2025 https://m.edsoo.ru/ffOc3f76
rase
[TocTynaTensHOE U BpallaTeIbHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO 13.10- bubnunoreka [JOK
Tena. MoMmeHT cuinsbl. [Inedo cuibl. 18.10.2025 https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPAOIO Tela
HMitynbsc MaTepUabHON TOUYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOYEK. 20.10- bubnuoreka [IOK
Hmnynbce cuitel. 3aKOH COXpaHEHUS 25.10.2025 https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTBHOE MBMKEHNE
PaboTa 1 MOLTHOCTH CHIIBI.

16 Kunernueckas sHeprus 20.10 - bubnnoreka [JOK
MaTepuaibHOW Touku. Teopema 00 25.10.2025 https://m.edsoo.ru/ff0c4502

W3MEHEHHHU KHHETHYSCKOM SHEPTHUU
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[TorennmaneHas 3HEPrUsl.
[ToTeHumanbHas F3HEPrus yupyro

17 nehopMUPOBAHHOM MPY>KUHBI. >4 bubmmorexa IOK
08.11.2025 3https://m.edsoo.ru/ff0c461a
[ToreHuuanbpHas SHEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU
ITorenuuanbHbie 1
HEeNoTeHUuaNbHble CUIIbL. CBS3b
18 paboThl HEMOTEHIIMAIBHBIX CHII C 5.11- bubnmoreka [JOK
M3MEHEHUEM MEXaHUYECKOU SHEPTUU 08.11.2025 https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU
JlaGopaTopHnas pabota
«HccnenoBanue cBsizu pabOTHI CHITBI 1011 -
19 C UBMCHCHUEM MEXaHUYCCKOM
15.11.2025
SHEPruu Tella Ha MpuMepe
pacTsDKEHUS PE3UHOBOTO JKI'yTay
KonTponbHas pabota mo Teme
20 «Kunemaruka. /lnuHamuka. 3aKOHBI 1011~ bubmorexa HOK
15.11.2025 https://m.edsoo.ru/ff0c4b74
COXPAHEHHUS B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS
21 MOJIEKYJIIPHO-KUHETUYECKON 17.11 - bubnnorexa [JOK
Teopun. bpoyHOBCKOE ABHKEHUE. 22.11.20258 @ https://m.edsoo.ru/ffOc4dc2
Hupdysus
Xapaxkrep JBHKEHUS U
29 B3aMOJICHUCTBHUS YaCTHI] BEIISCTBA. 17.11 -
Mojenu cTpoeHus ra3oB, KUIKOCTEN 22.11.20258
Y TBEPIBIX TN
93 Macca monekyn. KonuuectBo 24.11 -
Bemecta. [locTtostHHas ABoraapo 29.11.2025



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

TermoBoe paBHOBecue. TemnepaTrypa

. 24.11 -
24 u e€ uamepenue. lllkana remneparyp
29.11.2025
Lenscus
o5 Wneanbnsiii raz3 B MKT. OcHOBHOE 01.12- bubnuorexa [JOK
ypaBHenue MKT 06.12.2025 https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEH KHHEeTUYECKON dHEPTUU 01.12 - bubnuorexa [JOK
JIBUKECHHSI MOJIEKYJI. Y paBHEHUE 06.12.2025 https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
08.12 -
27 3akoH JlanbToHa. ["a30BbIe 3aKOHBI 13.12.2075
JlaGopaTopHnas pabota
8 «HccnenoBanue 3aBUCUMOCTH 08.12 -
MEXIy ImapaMeTpaMu COCTOSIHUS 13.12.2025
pa3peKEHHOI0 Ta3ay
29 N3onporeccel B uaeaIbHOM ra3e u 15.12 - bu6mmoreka [IOK
uX rpaduyueckoe mpecTaBIeHue 20.12.2025 https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKOI CUCTEMBI U
30 cnocoOb! e€ n3menenus. Komamaectso 15.12 - bubnuoteka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs 20.12.2025 https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa
31 Buasl Tennonepenaun 22.12- Eubmiorexa IIOK
27.12.2025 https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEUIECTBA.
39 KonunuecTBo Tennotel npu 2212 - bubnuorexa [IOK
Terutonepenave. AanadaTHBIM 27.12.2025 https://m.edsoo.ru/ff0c5c36

nporecc
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33 [lepBrlii 3aKOH TEPMOAMHAMUKY U 29.12 - bubmumorexa [IOK
€ro NPUMEHEHHUE K U30IpoIeccaM 30.12 2025 https://m.edsoo.ru/ff0c5efc
Heob6patumocts npoiieccoB B
34 npupoze. Bropoii 3akon 1201~ Bubmiorexa LIOK
prpoZe. BTOp 17.01.2026 https:/m.eds00.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpunnun aeiicteus u KI1TJT 12.01- bubmuorexa [JOK
TEIJIOBOM MaIlIuHbI 17.01.2026 https://m.edsoo.ru/ff0c600a
19.01 -
36 uks1 Kapro u ero KIT
i P A 24.01.2026
37 DKOJOTUYECKHe MPoOIeMbl 19.01 -
TEIIOPHEPTreTUKHU 24.01.2026
O06o0marmuii ypok
38 «Morexyns Hai}llp (usuka. OCHOBBI 26.01- bubmmoreka LIOK
yp ' 31.01.2026 https:/m.eds00.ru/ff0c6938
TEPMOIMHAMUKI
KonTtponsHas pabora o Teme
39 «Monexynspras gusnka. OCHOBBI 26.01- bubmorexa LIOK
yip ’ 31.01.2026 https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. 02.02. - bubnuoreka [IOK
Hcnapenue u kunenue 07.02.2026 https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI U OTHOCUTETbHAS
41 BIAKHOCTh BO3yXa. HachlmeHHbIi 02.02. bubmmoreka LIOK
yxa. Hl 07.02.2026 https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckne n
amop¢Hble Tera. AHU30TPONUS
42 CBOMWCTB KpHUCTaJUIOB. JKuakue 09.02- bubmorexa HOK
' 14.02.2026 https://m.edso0.ru/ff0c65f0
KpucTtayisl. COBpeMEHHEBIE
MaTepuabl
43 [InaBneHue M KpUCTATA3AITHS. 09.02 - bubmuotexa [JOK
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VYenpHas TEI0TA IJIABICHUS. 14.02.2026 https://m.edsoo.ru/ff0c6708
CyOnumarus
44 N 5 16.02 - bubnmoreka [JOK
PABHEHHUE TCITOBOTO basjarca 21.02.2026  https://m.edsoo.ru/ff0c6820
DiexTpu3anus Tell. DIEKTPUUECKUN
.5 p[( 1 ’ I;CK 16.02 - bubnumoreka [JOK
. YECKUX
3apAL. 2153 BUAA SICKTPH 21.02.2026  https://m.edsoo.ru/ff0cbee
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH U
» poBOI A\ ; ™ 24.02 - bubmnoreka [JOK
HOYIPOBOHMICH. JaKOH 28.02.2026 https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS PIEKTPUUYECKOTO 3apsia
B3aumMonelicTBue 3apsaaoB. 3aK0H
47 K HTO‘IC‘IHHﬁ I;JII[eKT WYECKUNA 24.02- bubmiorexa IJOK
yJ1oma. p 28.02.2026 https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3ITEKTPUUECKOTO
48 nosist. [IpuHuun cynepno3uuuu 02.03 - bubnuorexa [JOK
JJIEKTPUYECKUX TOJIeH. JInHNn 07.03.2026 https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit 2i1eKTpoCTaTHUIECKOTO
49 I pP 02.03 - bubnuotexa [JOK
MOJAL. LIOTCHIMAI. Ea3HOCTR 07.03.2026 https://m.edsoo.ru/ffOc6f00
[IOTEHINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
0 pOBOX ef(l: ’ Op . 09.03 - bubnmoreka [IOK
KOM TIOJIE.
dJeKTpocTaTia m 14.03.2026 https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast pOHUIIAEMOCTh
51 5 . KoHAeHCATO 09.03 - bubnmoreka [JOK
. HCAT
JICKTPOCMKOCTE. BOHA p 14.03.2026 https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD INIOCKOT'O
o p s 16.03 - bu6nmoreka [JOK
KOHJIeHcaTopa. JHEpri 21.03.2026 https://m.edsoo.ru/ff0c72c0

3apsHKEHHOT0 KOHJeHCcaTopa



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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53 JlabopaTtopHast pabora "HU3mepenue 1 16.03 -
3JIEKTPOEMKOCTH KOHAEHcCaTopa" 21.03.2026
[IpuHUMI nEelCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAILHOTO 53.03
54 armapara, CTpyMHOro epa. '
P DYHHOTO NIPHHTED 27.03.2026
DneKTpoCcTaTUIeCKast 3aInTa.
3a3eMyieHHe AIEKTPOIPUOOPOB
DNEKTPUYECKHUNA TOK, YCIIOBHUS €r0
cyuiectBoBaHusA. [I0CTOAHHBIN TOK.
23.03 -
55 Cuna toka. Hanpsbxenue.
27.03.2026
Comnpotusnenue. 3akon Oma J1st
y4acTKa [enu
[TocnenoBarenpHOE, TapaLICIBLHOE,
CMEIIaHHOE COCUHCHUE
56 pOBOAHUKOB. JIabopaTopHast 0.5 06.04~ bubmmorexa HOK
p ' patop ' 11.04.2026  hitps:/m.eds00.ru/ff0c74f0
pabota «M3ydyeHue cMenaHHOro
COETMHEHUS PE3UCTOPOB)»
PaGora u MmomHOCTH
06.04 — bu6mmoreka [JOK
57 ANEKTPUUECKOTO TOKA. 3aKOH
11.04.2026 https://m.edsoo.ru/ff0c7838
[xoyns-Jlenna
3akon OMa A7ist OTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
58 3ambIkanue. JlabopatopHas padora 0.5 13.04- bubmorexa [JOK
) paTOpHaA p ' 18.04.2026 https://m.edsoo.ru/ff0c7ae0
«3mepenune DJ1C ucTouHMKA TOKA U
€r0 BHYTPEHHETO COMPOTUBIICHHS
PesepsHsiil ypok. KonTponbHast
59 pabora o Teme "DneKTpoauHaMHUKa" 13.04 - bubnmoreka [JOK
/ Beepoccuiickas mpoBepoyHas 18.04.2026 https://m.edsoo.ru/ff0c8c56

pabota



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

O6o06maromuit ypox

60 «INEKTpOIUHAMHKAY / 20.04 — bubmuoreka [JOK
Bcepoccuiickast mpoBepoyHas 25.04.2026 https://m.edsoo.ru/ff0c88be
paboTta
DNEeKTpOHHask IPOBOAUMOCTD

61 TBEPJBIX METAJUIOB. 3aBUCUMOCTh 20.04 -

COIIPOTHUBJIEHUSI METAIIIOB OT 25.04.2026
Temrneparypbl. CBepXIIpOBOIUMOCTh

62 DNEKTPUUECKUM TOK B BaKyyMe. 27.04-
CBolicTBa AJIEKTPOHHBIX ITYYKOB 30.04.2026
[TonynpoBOIHUKH, UX COOCTBEHHAS

63 U IpUMECcHast IpOBOAUMOCTbD. 27.04- bubnnoreka [JOK
CaolicTBa p—N-niepexoja. 30.04.2026 https://m.edsoo.ru/ffOc84ae
[TonynpoBoaHKUKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B pacCTBOpax 1

64 pacIuiaBax 3J€KTPOJIUTOB. 04.05 - bubnuoreka [IOK
DIIEKTPONUTHYECKAsT JUCCOLHAITHS. 08.05.2026 https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEKTPUYECKUM TOK B ra3ax.

65 CamocToATeNbHBIN U 04.05 - bubnnorexa [IOK
HECaMOCTOSTEIIbHBINA pa3psil. 08.05.2026 https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
OnexkTpudeckrue Npudbopsl U

66 YCTPOMCTBA U UX IIPAKTUYECKOE 12.05- bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU 16.05.2026 https://m.edsoo.ru/ff0c86fc
0€301acHOCTH
KonTponbhas pabota no teme

67 «Qnekrpoctaruka. [IocTosHHBIHI 12.05- bubmmorexa [OK

16.05.2026 https://m.edsoo.ru/ffOc8a8a

ANEKTPUYECKUN TOK. TOKH B



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
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PA3JINYHBIX CpCaax»

68 PesepBHbIil ypok. O000mIarommii

ypok 1o reMam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

15.05 -
23.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
[1]
JI:;-H Tewa ypoxa Bcero Konrpoakueie  Ipakrueckue fll:;:eﬂﬂﬂ :)Ig:)l;l;zil;feﬂbnme
padoTbI padoThbI pecypeni
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJeHcTBHE. MarHuTHOE 1IoJIe. 1 01.09- bu6nmorexa LIOK
BexTop MarHuTHOW MHIYKIUH. 06.09.2025 https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MaruauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 01.09- bubnnorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C 06.09.2025 https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 08.09- bubmmoreka [JOK
MarHUTHOTO I0JIs KaTYIIKH C TOKOM» 13.09.2025 https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 08.09- bubmuoreka [JOK
«HccnenoBanue qeUCTBUS 13.09.2025 https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)»

JlelicTBME MArHUTHOTO TIOJIS HA

5 JBIKYIIYIOCS 3apPSKEHHYIO YACTHILY. 1 15.09 - bu6muoreka [JOK
Cuna Jlopenna. Pabota cumsl 20.09.2025 https://m.edsoo.ru/ff0c9df4
Jlopenua
DNeKTpOMarHuTHasT WHYKITHSI. 15.09

6 [ToTox BeKTOpa MarHUTHOM 1 50.09.2025

unaykuuu. DJ1C naaykuun. 3akoH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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ANEKTPOMATHUTHON MHIYKLIIUHU

HUTH OT JJIMHBI HUTH U MACChI I'py3a»

®dapages
JlaGopaTtopHnast pabora
7 «MccnenoBanue iBICHUSA 22.09- bubmmorexa LIOK
A > 27.09.2025  https://m.edsoo.ru/ff0ca150
AIIEKTPOMATHUTHOU WHIYKITHH
NHnykTuBHOCTD. SIBIIeHUE
camounaykuuu. IJ1C
8 CaMOMHIYKIIMU. DHEPrust 22.09- bubnnorexa IOK
YRIH, p 27.09.2025 https://m.edsoo.ru/ff0ca600
MarHUTHOTO TIOJISl KATYIIKHA C TOKOM.
DIIeKTPOMarHuTHOE IOJIe
TexHuuyeckue ycTporucTBa U X
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI, 29.09
9 5JIEKTpOMa 3JIEKTPOJBUTATE '
JICKTPOMATrHUTHI, JICKTPOIBUTATEIIb, 04.10.2025
YCKOPHUTEIH JIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb
10 O6o6maromuit ypok «Marautoe 29.09 - bubaunorexa [JOK
noJie. JJIEKTPOMarHuTHasi MHIAYKLUS» 04.10.2025 https://m.edsoo.ru/ffOcab82
KonTponbHas paboTa mo Teme
11 «MarauTHOE T10J1e 06.10- brbmmorexa LTOK
’ 11.10.2025 https://m.edsoo.ru/ffOcad58
DNEeKTPOMAarHUTHASE WHIYKIIHS
CB00OOIHBIE MEXaHUUECKHE
koseOaHus. 'apmoHnyeckue
12 KoseOaHusl. YpaBHEHUE 06.10- brbmmorexa LIOK
7P . 11.10.2025 https://m.edsoo.ru/ffOcaf06
TapMOHUYECKHX KOIeOaHUH.
[IpeBpaienue sHepruu
JlaGopaTtopHnast pabota
13 «Hccnenosanue 3aBUCUMOCTH 13.10 -
nepuoJia MajbIX KojeOaHui rpy3a Ha 18.10.2025



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

Koneb6arenbuslit kouTyp. CBOOOAHBIE
ANIEKTPOMArHUTHBIE KOJICOaHUS B

14 UJeaTbHOM KO0JIeOaTEIbHOM KOHTYPE 13.10- bubmmorexa [JOK
A ype. 18.10.2025 https://m.edsoo.ru/ff0ch820
AHaJIOTHs MEX1y MEXaHUYECKUMU U
3IEKTPOMArHUTHBIMU KOJeOaHUSIMU
®opmyna Tomcona. 3akoH
15 COXpaHEHHUS SHEPTHH B UJICATbHOM 20.10- bubmmorexa [JOK
P P 8 25.10.2025 https://m.edsoo.ru/ff0ch9c4
K0J1e0aTEIbHOM KOHTYpE
[Ipencrasienue o 3aTyxarmux
KosieOaHusX. BeIHYKICHHBIC
20.10 - bubnunoreka LIOK
16 MexaHu4ecKue kojebanus. Pesonanc.
25.10.2025 https://m.edsoo.ru/ff0cbb86
BriHyX/1€HHBIE 37I€EKTPOMAarHUTHbBIE
KoJieOaHus
[lepemennsiii Tok. CHHYCOUIANbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
17 MEPEMEHHOTO TOKA. AMIUTUTYTHOE U >4 bubmmorexa [JOK
IV) ) A 08.11.2025 https://m.edsoo.ru/ffOchd34
JIECTBYIOIIEE 3HAUEHHUE CUJIBI TOKA U
HaIpsKEHUs
Tpanchopmarop. [Ipoussoactso, 511
18 epenaya u nmorpebiicHue '
fepeIatia 1 oTpeIcHH 08.11.2025
AIEKTPUIECKON SHEPTUU
VYCTpoiCTBO U MPAKTHYECKOE
19 PUMEHEHHUE AIEKTPUUYECKOTO 10.11- bubmuorteka [IOK
3BOHKA, FT€HEpaTOpa MEPEMEHHOTO 15.11.2025 https://m.edsoo.ru/ff0cc324
TOKa, JINHUH 3JIEKTporepeaay
DKOJIOTUYECKUE PUCKHU TTPU
20 IIPOU3BOJICTBE IJICKTPOIHEPIUH. 10.11 -
Kynberypa ncnonb3oBanus 15.11.2025

3JIEKTPOIHEPTUHU B TOBCETHEBHOM



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

KHU3HHU

MexaHnyeckue BOJHBI, YCIOBHS
pacnpocrtpanenus. [lepuog.

17.11 -

bu6nmoreka [IOK

21 CxopocTh pacpoCTpaHEHUs U JUTMHA
POCTD pactipoctp s 22.11.20258  https://m.edsoo.ru/ff0cca54
BOIHEL. [loniepeyHbie U poa0IbHBIC
BOJTHBI
99 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh 17.11 - bubmuorexa [JOK
3ByKa. Bricora ToHa. TemOp 3ByKka 22.11.20258  https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa u ckopocTts. [llkana 2411~ bubmorexa LIOK
p ’ 29.11.2025 https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBE paTuOCBI3U U 2411
24 TeneBuieHus. Pa3Burue cpencTs '
29.11.2025
cBs3u. Paguonoxarus
o5 KonTtponbnas padora «Konebanus u 01.12 - bubnuoreka [IOK
BOJIHBD) 06.12.2025 https://m.edsoo.ru/ffOcc6f8
IIpssMonuHEHOE pacpoCTpaHEHue
26 CBETa B OJHOPOJHOMU Cpejie. 01.12 - bubnmnorexa [JOK
ToudeuHsbIil HICTOYHUK cBeTa. JIyd 06.12.2025 https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue 08.12- brbmmorexa [TOK
p o P 13.12.2025 https://m.edsoo.ru/ff0cd4e0
M300paXeHHH B IMIIOCKOM 3epKaje
[Ipenomnenue creta. [TonHoe
78 BHYTPEHHEE OTpaKCHUE. 08.12 - bu6muoreka [JOK
IIpenenbHbIi yroy moJHOro 13.12.2025 https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKeHUS
29 JlaboparopHas pabota «l3meperue 15.12 - bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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MOKa3aTelist NPEeJIOMIICHHS CTEKIIA) 20.12.2025 https://m.edsoo.ru/ff0cd67a
JIunsel. [TocTpoenne n3o0pakeHuit B
30 nunze. GopMyiia TOHKOM JIMH3bI L12- bubmmorexa [JOK
- PopMy ' 20.12.2025 https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHnas pabota
. 22.12 -
31 «UccnenoBanue cBOMCTB
5 27.12.2025
M300paXeHH B TMH3aX)
Hucnepcus cBera. CiioxxHbIA COCTaB
39 6enoro cBera. Llet. JJaboparopHas 22.12 -
pabora «Habmonenne nucrepcuu 27.12.2025
CBETa»
33 WnTepdepenmus ceera. Judpakuus 29.12 - Bbu6moteka [JOK
cBeta. JludpakunoHHas penéTka 30.12 2025 https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. 12.01- bubnuoreka [IOK
ITonmapuszanus ceera 17.01.2026 https://m.edsoo.ru/ff0cf02e
OnTuueckue MpudOpPHI U yCTPOICTBa 1201
35 M YCJIOBHS UX 6€30M1acHOrO0 o
Y 17.01.2026
MPUMEHEHUS
I'paHUIIB MPUMEHUMOCTH
36 KJIacCu4yecKor MexaHuku. [locTynarsl 19.01 - bubmmnoreka HOK
CIIELUAJIbHON TEOpUU 24.01.2026 https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTETHHOCTD
37 OJTHOBPEMEHHOCTH. 3aMeJIEHUE 19.01 - bubmmorexa TIOK
p ’ 24.01.2026 https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAIIEHUE JITTHHBI
OHeprusi ¥ UMITYJIbC PEISATUBUCTCKOMN
38 yacTunbl. CBSI3b MACCHI C DHEPTHUEN U 26.01- bubmorexa LIOK
’ p 31.01.2026 https://m.edsoo.ru/ffOcfc68

HMITYJIbCOM. BHGPFI/IS[ IIOKOs
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https://m.edsoo.ru/ff0cfc68

KonTtponbnas padora «OnTuka.

39 OCHOBBI CEeIHAJIBHON TEOPUH 26.01- bubmorexa [IOK
1 p 31.01.2026 https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJLHOCTH
40 ®oronsl. opmyna [1nanka. Dneprus 02.02. - bubmuoreka [IOK
¥ UMITYJIBC (pOTOHA 07.02.2026 https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE 02.02 Bu6 110K
.02. - noInoreKa
41 orodddexra. OmpiTel A. I.
b b 07.02.2026 https://m.edsoo.ru/ffOcffc4
CromneroBa
3akonsl hotorddexra. YpaBHeHUE
42 SI?IHLHTegl)Ha nqs)l(b(bOToa(b(geKTa 09.02- brbmmorexa LIOK
A ) 14.02.2026 https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢portodddekra
Hasnenue cBera. Onwite I1. H.
43 JleOeneBa. XuMUYECKOE IEHICTBUE 09.02- bubsmorexa [JOK
JleBa. A 14.02.2026 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MpaKTHIECKOE TPUMEHEHHE:! 16.02 —
dboTornemMeHT, GOTOATIUHK, 21.02.2026
CoNTHEYHas OaTapesi, CBETOUO/T
45 Pemenne 3a1a4 1mo Teme «DJI€MEHTHI 16.02 - bu6nmorexa LIOK
KBAaHTOBOU OITHKH) 21.02.2026 https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITE
46 Pesepdopna no paccesHuro o-yactu 24.02- bubmmorexa [OK
pP@OpA p 1 28.02.2026 https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
24.02 - but6mmorexa [IOK
47 IToctynarer bopa
y P 28.02.2026 https://m.edsoo.ru/ff0d0afa
W3nyuenne u nornoienue ¢GboToOHOB
48 o H};Iqe exone aTOM;.-u co H((};o 02.03 bubmorexa I[JOK
p PEXOA A 07.03.2026 https://m.edsoo.ru/ff0d0afa

YPOBHsI DHEPIUU Ha Apyrou. Bunasl
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CIIEKTPOB

49

50

51

52

53

54

55

BoaHoBEIe cBOMCTBA YacTHIl. BOJHEI
ne bpoia. KopnyckynspHo-
BOJIHOBOM Jtyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

OTKpBITHE PATUOAKTUBHOCTH.
OmneiTel Pesepdopaa mo
OIPEIENICHUIO COCTaBa
PaauoOaKTUBHOTO U3ITYYCHUS

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaJIMOaKTHBHOCTH Ha YKHBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DJEeKTPOHHBIN U MO3UTPOHHBIH OeTa-
pacnan. ['amma-usnydenue

OHeprus CBA3U HYKJIOHOB B SIIpE.
Snepusle peakuuu. A nepHblil
peakrop. [Ipo0iemMbl, NepCHEKTHBHI,
SKOJIOTUYECKUE ACIIEKTHI SICPHON
DYHEPIreTUKHU

SHCMGHTapHHC YaCTHUIIBI. OTKpLITI/Ie
MMO3UTpPOHA. Metoapl HaGJIIO)IeHI/I}I u

peructpanmu 3JICMCHTAPHBIX YaCTHII.

Kpyrasiii cton «PyH1aMeHTalbHbIE
B3auMoOJiercTBUA. EMUHCTBO
bu3nYeCcKOil KapTUHBI MUPa»

OTaIbl Pa3BUTHA aCTPOHOMUMH.

02.03 -
07.03.2026

09.03 -
14.03.2026

09.03 -
14.03.2026

16.03 -
21.03.2026

16.03 -
21.03.2026

23.03 -
27.03.2026

23.03 -

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38
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[IpukiianHoe 1 MUPOBO33PEHUYECKOE 27.03.2026
3Ha4YE€HHUE acTpOHOMHUH. Bun

3BE€3aHOrO Heba. Co3Be3ausl, ApKue

3BE3/1bl, IUTAHETHI, UX BUJIUMOE

nBwxeHue. CoaHeyHast cuctema

56 Connue. ConHeyHast akTUBHOCTb. 06.04 —
Uctounuk sueprun CosHia v 3BE311 11.04.2026
3BE3/bI, X OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TJIaBHOM

57 MOCJIEA0BAaTEIbHOCTH. BHyTpeHHEE 06.04 —
cTpoeHue 3B€311. CoBpeMEHHbIE 11.04.2026
MIPEACTABICHUS O IPOUCXOKACHUU U
sBotounu CoJiHIA U 3BE3]T
Muneunsiii [1yte — Hama ['anakruka.

58 [Tonoxxenue u newxenue ConHia B 13.04 -
lNanmaktuke. ['anaktuku. Y€pHble 18.04.2026
JBIPHI B IPAaX TAIAKTUK
Bcenennas. Pazberanue ranakTuk.

59 Teopust bospioro B3peiBa. 13.04 -
PenukToBO€ H3inydyeHue. 18.04.2026
MeraranakTuka

60 Hepemennsie nmpoGiembl 20.04 -
aCTPpOHOMHUU 25.04.2026

61 KonTtponbHas pabota «1eMeHTHI 20.04 -
ACTPOHOMMH U acTPOPUIUKI» 25.04.2026
O6o06matomuii ypok. Pois dhusuku u

62 aCTPOHOMHUH B IKOHOMHYECKOMH, 27.04-
TEXHOJIOTUYECKOM, COIIMAIbHON B 30.04.2026

3TUYECKOM C(I)ean JACATCIIBHOCTH




YCIO0BCKa

O6o6matromuii ypok. Pons u mecto

63 ($U3UKK ¥ ACTPOHOMUH B 1 27.04-
COBPEMEHHOM HAYYHOU KapTUHE 30.04.2026
Mupa
O6o06maromuii ypok. Posb

64 (bU3UYECKON TEOPUH B 1 04.05 -
(hOpMUPOBAHHUH TIPEIICTABICHHUIA O 08.05.2026
¢du3nvecKoil KapTHHE MUpa
O6o6maromuit ypok. Mecrto

65 (U3UYECKON KapTUHBI MUpa B 001IIEM 1 04.05 -
psILy COBPEMEHHBIX €CTECTBEHHO- 08.05.2026
HAay4HBIX PEJICTABICHUN O IIPUPOJIE

66 Pe3zepBHBIil ypok. MarHutHoOe 1mosie. 1 12.05-
DJIeKTpOMarHuTHask UHIYKIUS 16.05.2026
Peseprubriit ypok. Ontuka. OCHOBBI 12.05.

67 CTICIMATBHOM TCOpUH 1 '

16.05.2026

OTHOCHUTEIIBHOCTH
Pesepnblit ypok. KBanroBas ¢pusuka. 15.05 - BuGmmorexa LIOK

68 DJeMeHTB aCTPOHOMHUU U 1

23.05.2026 https://m.edsoo.ru/ff0d1784
acTpOopU3UKHU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIACC
Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
MPOBEPAEMOro 00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero
pe3yJabTara o0pa3zoBaHus
JleMOHCTpHpOBaTh Ha TMpUMEpax poib W MecTo (PU3MKH B
10.1 (1)OpMI/IpOBaHuI/II/I COBPEMEHHOMN Hayqlfoﬁ KapTHUHBI MI/IIBa, B pa3BUTHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIBHOCTH
Toen
Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuagbHas TOYKa, WHEpLHUaidbHas cUcTeMa OTcuéra, aOCOIIOTHO
10.2 TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U

TBEPABIX TEJN, TOYCYHBIA ODJICKTPHUYECKUH 3apsia — IpHU pPEILICHHH
¢bu3nveckux 3a1aq

Pacnio3naBath (u3nueckue sBieHUs (MPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KMHETUUYECKOW TEOpUHU
CTPOEHHUS BEIleCTBA U  JJIEKTPOJMHAMUKH: pPABHOMEpPHOE W
PaBHOYCKOPEHHOE MpPSIMOJIUHEHHOE JBHXKEHHE, CBOOOJHOE IaJeHHe
T€d, JABWKEHHE IO OKPY)XHOCTHU, HUHEpLHs, B3aUMOJCIHCTBUE TEI;
103 muddys3us, OpOYHOBCKOE JBHMIKEHHE, CTPOCHHE KHMJIKOCTEH W
TBEPABIX Tel, M3MEHEHHe oO0bEéMa Teln TMpU  HAarpeBaHUU
(oxJIaXkIeHnHn), TEIJIOBOE€ paBHOBECHE, HCIApeHHe, KOHJEHCalus,
IJaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MIOBBILICHNUE JABJICHUS ra3a PU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXJAYy IapaMeTpaMU COCTOSHHMA Ta3a B H30IpPOLECCax;
9JIEKTPU3aLUs TEJl, B3aUMOJEHCTBHE 3apsiioB

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEecKHe
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHUJla, HMIOYJIbC Tela, KWHETHYecKas SHeprus,
104 MOTEHLIMAJIbHAs JHEpPrus, MeXaHudeckass paboTa, MeXaHH4yecKas
MOIITHOCTh; TIPU ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €JAMHHUIIbI, HaXOAWUTH
(bopMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEITHMUUHY C JIPYTHMMHU
BEJTMYMHAMU

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA TEI H TCIUIOBBIC
SABJICHUA, HCIIOJIB3Yys (1)I/I3I/I‘-ICCKI/IC BCJIMYMWHBI: JaBJICHHUC Tasa,
TEMIICpaTypa, CpCAHAd KHHCTHYCCKAad OHEPIUd XaOTHYCCKOI'O
ABUKCHUA  MOJICKYJI, CPCAHCKBAaJApaTU4YHAsA CKOPOCTb MOJICKYII,

105 KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsS OSHeprus, pabora Trasa,
' KOd(pPUIIMEHT TONIe3HOrO0 JAEUCTBUS TEIJIOBOTO JBHUTATENs; MpHU
OMMCaHUU MPaBUIILHO TPaKTOBATh buznueckuit CMBICIT

UCHOJIb3YEMBIX BEIUYMH, MX OOO3HAUEHUS M EAMHHUIbI, HaXOAWUThb
(opMyIIBl, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUHHY C APYTUMHU
BEJIMYMHAM

OnwuceBaTh M3Y4YCHHBIC DIIEKTPHUCCKUE CBOWCTBA BeENIECTBa U
10.6 ANEKTPUYECKUE  SIBICHUS  (MPOILECCHI), HCIONB3ys  (hU3UYECKHe
BEIMYMHBI:  AJNEKTPUYSCKUH  3apsill,  DIIEKTPUYECKOe  TIOJIe,




HAaIpsHKEHHOCTh  MOJIA, IMOTEHLMAN, Pa3sHOCTh IOTCHUUAIOB; IIpU
OIMCAaHUH NPABUIBHO TPAKTOBATh (PMU3UUECKUN CMBICT HCIIOJIb3YEMbIX
BEIMYUH, HX OO0O3HAYEHUS U EIUHULBI;, YKa3blBaThb (HOPMYIIBI,
CBS3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIUYMHY C JIPYTHMHU
BEJIMYUHAMHU

10.7

aHaIM3UpOBaTh (PU3MUYECKHE MPOLECCHl M  SBJICHMS, HUCHOJIb3Ys
¢u3nyecKkne 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TsAroTenus, |, 11
u |1l 3akonsl HproTOHA, 3aKOH COXpaHEHHs] MEXaHWYECKOM SHEpIuH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUII
paBHOIIPAaBUS MHEPLUAIBHBIX CHUCTEM  OTCYETa;  MOJIEKYJISAPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHUS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
cCpeAHel KUHETUYECKOM SHEepruM TEMJOBOTO JBM)KEHHUS MOJIEKYJ C
aOCOJIIOTHOM TEMIIepaTypoi, MEpPBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXpaHEHMs JJIEKTPUUYECKOro 3apsijaa, 3akoH Kynona; mpu 3ToM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTEeMaTHYEeCKOe
BBIpQ)KEHUE U yCJIOBHUS (TPaHULIb], 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPUHLUIBI JEHCTBUS MaIlUH, HPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBUS HMX 0€30IacHOro
UCIOJIb30BAHUS B IOBCEIHEBHON )KU3HU

10.9

BBINONHATE SKCIIEPUMEHTHI 110 UCCIICTOBAHUIO (PU3UUCCKUX SIBICHUH U
IIPOIIECCOB C MCIIOJIb30BAHUEM MIPSIMBIX U KOCBCHHBIX U3MEPECHHIA; TIPH
3ToM (QOopMyIHpOBaTH MpodiieMy (3a7ady) W THUIOTE3y Yy4eOHOro
OKCHEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIOKEHHOTO
000pynOBaHusl, MPOBOJUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI

10.10

10.11

10.12

OCYIIICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUSA (1)I/ISI/ILIGCKI/IX
BCJINYHH, IIPpU 3TOM BI>I6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HN3MCPCHUA U
HCIIOJIB30BaTh U3BCCTHHIC METO/IbI OICHKN HOI‘pGIHHOCTGfI I/I3M€p€HI/II\/'I

HccnenoBath 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEJIMYMHAMH C
HCIIOJIb30BAHUEM MPSMBIX HM3MEPEHMI; IPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHPOBAaTh pE3yJbTaThl IOJYYEHHOM 3aBHCHUMOCTH
(Gu3nYecKUX BEJIMYUH B BUJE TaOJIUI U TPa(UKOB, J1eaTh BHIBOJIBI IO
pe3yabTaTaM MCCIEeJOBAHUS

Cobmonate mpaBwiia 0e30mMacHOro  Tpyda NpU  TNPOBENECHUU
WCCIIEIOBAaHUM B  paMKax Yy4eOHOTO DJKCIepUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOW M MPOECKTHOW JEATEIbHOCTH C HMCIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaAHUS

10.13

10.14

Pemarp pacuérHble 3aauMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
WCTIONB3Ysl (PU3MUYECKHE 3aKOHbI W TPHUHIMIBI, HA OCHOBE aHaIM3a
yCIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICISTH
¢u3nueckre BeNUYUHBI U (HOPMYJIbI, HEOOXOIUMBIE JUIsl €€ pelIeHuUs,
MPOBOJIUTH PacU€Thl U OLIEHUBATh PEATBHOCTH MOJIYYEHHOTO 3HAYEHUS
(hbU3UIECKON BEITMYUHBI

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpPAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO IEMOYKY PACCYKJEHUNU C OMOPOM HAa M3yYEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Hcnonp3oBaTh MOpU  pelICHMH YY4eOHBIX 3aJad  COBPEMEHHBIC
MH(OpPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
WHTEpOpETallMd M MPEICTaBICHUS y4eOHOM W Hay4HO-TIOMYJISIPHOMN
uH(OpMAaLIUY, MOJIYYEHHON M3 pa3IUYHbIX MCTOYHUKOB; KPUTHUYECKU




aHAJIM3UPOBATh MOJyYaeMyro HUHpopmaluo

10.16

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

10.18

Hcnonp30BaTh TEOpETHYECKHE 3HAHUSA 1O (H3MKE B MMOBCEIHEBHOMN
XKU3HU TSl o0ecrieueHust 0€30MacHOCTH MU o0paleHruy ¢ mpudopamu
M TEXHUYECKHMMHU YCTPOHCTBAMH, JUIS COXPAHEHHs 3I0POBbS U
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOT0 TIOBEICHHS B OKPY>KalOIIei cpere

PaGoTtate B rpymme ¢ BHIOJIHEHUEM PA3JIUYHBIX COIUAIBHBIX POJIEH,
IJIaHUpOBaTh  pabOTy  TpPYHIbl, PAMOHAIBHO  pPaclpeiesiTh
00S3aHHOCTH ¥ IIJJAHUPOBAaTh JEATENbHOCTb B HECTAHJIAPTHBIX
CUTyallMsIX, aJleKBaTHO OLIEHMBATh BKJIAJl KaXXJIOTO W3 y4YaCTHUKOB
IPYIIIBI B pELIEHUE paccMaTpUBaeMoOM MpooIeMbl

11 KIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

111

11.2

11.3

IIpoBepsiemble MpeaAMeTHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMBbI cpeHero o01ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha MpUMepax pojlb U MecTo (U3MKM B
(hopMUPOBAaHUM COBPEMEHHOW HAyyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHMKH M TE€XHOJOIHH, B MIPAKTUYECKON AEATEIBbHOCTH
J0JIeH, IETTOCTHOCTh U €IMHCTBO (PM3NYECKOM KapTUHBI MUpa

VY4uTHIBaTh IPaHULBl IPUMEHEHUSI U3YUEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN IEKTPUYECKUN 3apAl, sAepHas MOAECIb aTOMa, HYKIIOHHAs
MOJIETIb aTOMHOTO si/ipa MPU pelIeHNH (PU3NUECKUX 3a1a4u

Pacnio3znaBate (u3nueckue sBIeHUs (Mpolecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusukm:
ANIEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMMUECKOE,
MarHuTHOe  JEUCTBUS  TOKa, B3auMo/ieiicTBHE MarHuTOB,
ANIEKTPOMArHuTHAs WHAYKLIMS, JEHCTBHE MAarHUTHOrO TMOJS Ha
NPOBOJHUK C TOKOM M JBWXKYIIMWCSA 3apsl, 3JIEKTPOMarHuUTHBIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpaKeHHe,  TNpeloMiIeHHe, uHTepdepeHIus, Audpakuus U
MoJIApU3alusl CBEeTa, AMCIEPCHs] CBeTa, (OTOdEKTpUUECKU 3¢ dexT
(poroaddekrt), cBeToBOE AaBlIeHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  MCKYCCTBEHHas
PalnOaKTUBHOCTD

11.4

OnuceiBaTh W3Y4YCHHBIE CBOWCTBA  BeMIECTBA  (DIEKTPUYECKHE,
MAaramMTHBIC, ONITHYCCKUEC, DJICKTPHUICCKYIO IMPOBOAMMOCTL Pa3JIMYHBIX
cpen) W DJIEKTPOMArHUTHbIE SABJIEHHUS (IPOLECCHI), HCMOIb3Ys
¢u3nueckue  BENUWYHMHBL:  OJEKTPUUECKUH  3apsl, CHiIa  TOKa,
JJEKTPUUYECKOE  HAMNPSDKEHHE,  AJIEKTPUYECKOE  CONMPOTUBIICHHE,
pasHocTh moteHnmanoB, DJIC, pabota TOka, WHAYKIHMS MarHHUTHOTO
nosid, cuna Awmmnepa, cuwia JlopeHna, WHAYKTHBHOCTb KAaTyILKH,
SHEPTrUsl AJIEKTPUYECKOTO M MArHUTHOTO TIOJIeH, MepHoj M 4YacToTa
KojebaHuii B KojeOaTeTbHOM KOHTYpE, 3aps/l U CHJia TOKa B MpoIecce
TapMOHHYECKHUX 3JEKTPOMArHUTHBIX Kose0aHui, boxycHoe
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paccTosiHUE W ONTUYECKAas CHJla JIMH3BI;, IIPU ONKMCAHUM IIPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YeMBIX BEJIHYMH, HX
0003HAUeHMUsT W EIUHMLbI;, YKa3blBaTh (OPMYIbI, CBA3BIBAIOIINE
JTaHHYIO (PU3HUECKYIO BETHUUHY C JPYTUMHU BeTHUYNHAMH

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
q)HSH‘ICCKI/Ie BCIIMYUHEBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, AJIHMHA
BOJIHBI M YaCTOTa CBCTA, SHCPIrusd W HMITYJIbBC q)OTOHa, nepunon
moiaypacmoaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPAaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
uX 0003HAYEHHUA U CAWHUIIBI, YKa3bIBaTb (l)OpMy.]'IBI, CBA3bBIBAOIIUE
JAaHHYIO (1)I/I3I/I‘-ICCKYIO BCIIMYHMHY C APYI'UMU BCIMYMNHAMU, BBIYHUCIIATH
3HA4YCHUC (1)14314%01(0171 BCJINYHHBI

11.6

11.7

AnanusupoBaTh (U3MYECKHE TMPOLECCHl U SBJICHMS, HCHOJb3Ys
¢usznyeckne 3aKOHBI M OpUHOUNBL:  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO Y IAPAJUIENIBHOIO COEAVHEHHsS ITPOBOAHHKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3JI€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
IIPSIMOJIMHENHOIO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAXXCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUSI  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMIIYJIbCA, 3aKOH COXPAaHEHMsS DJIEKTPUYECKOrO 3apsAna, 3aKOH
COXpaHEHUsT  MaccoBOro  4uciya, mnocryiaarsl  bopa, 3akoH
PaIuMOAKTUBHOIO pacnajga; IpH 3TOM  pa3IM4¥aTh  CIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpanubl, 006J1aCTH) TPUMEHUMOCTH

OHpeILCJ'ISITI) HAIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHUTHOIO IIOJIA
IIPOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIbI HopeHua

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM
3€pPKaJIOM, TOHKOU JIMH301

11.9

BBINONHATE SKCIEPUMEHTBHI 110 UCCIIET0BAHUIO (PU3UUECKUX SIBICHUH U
MIPOIIECCOB C UCMOIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPH
3ToM (GOopMyIHpOBaTh NpodieMy (3a1ady) M THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEJIOKEHHOTO
000pyI0BaHUs, TPOBOIUTH OMBIT U (POPMYITUPOBATH BHIBOIbI

11.10

OcymiecTBnATh TpsMble M KOCBEHHbIE H3MEPEHUs (PU3HMUECKUX
BEJIMYMH; MPHU 3TOM BBIOMpPATh ONTHUMAIbHBIA CIOCO0 M3MEpPEHUS U
HCIIOJIB30BATh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpSAMBIX ~ M3MEPEHUH; TMPU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
(uKCHUpOBaTh PE3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3UUECKUX
BEJIMYMH B BUJIE TaOJIUIl U TpadUKOB, JIe1aTh BBIBOJBI 10 pe3ylbTaTaM
HCCIEN0BaHUs

11.12

CobOnrogate mpaBuia 0Oe30mMacHOTO Tpylda TMpPU  IPOBEICHHUH
WCCIICIOBAaHUN B paMKax Y4yeOHOro OKCIEpUMEHTa, Y4eOHO-
HCCHGHOB&TCHBCKOﬁ )41 HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIB30BAHUEM
W3MEPUTEIbHBIX YCTPONCTB M JTaOOPAaTOPHOTO 000PYAOBAHUS

11.13

Pemare pacuérHble 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTONB3YSl (PU3MYECKUE 3aKOHBI U TMPUHIUIBI, HA OCHOBE aHalu3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAETb, BBLACIATDH
(dbu3nmveckrue BEMMYMHBI U (POPMYIIBI, HEOOXOAUMBIEC I €€ pelieHus,




11.14

11.15

11.16

11.17

11.18

11.19

MPOBONTE PAcYEThl M OICHUBATh PEAIbHOCTh MOJTYYCHHOTO 3HAYCHUS
(hU3HYECKON BETNIMHBI

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpanBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYXKICHHM C OMOpPOil HAa M3y4yeHHbIE
3aKOHBI, 3AKOHOMEPHOCTHU ¥ (PH3UIECKHE SIBICHUS

Hcnonp3oBaTh MNpH  pelICHMH YYEOHBIX 3aJad  COBPEMEHHBIC
MHGOPMALIMOHHBIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpETAlMM U TPEJACTABICHUS y4yeOHONW U HAY4YHO-IIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB; KPUTHUECKU
aHAIM3UPOBATh NOTY4aEMYI0 HH(POPMAIIHIO

OOBSICHSITh TPUHIUIBI JACUCTBHUS MAIINH, MPHOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIB30BaHUS B
HOBCEIHEBHOU KU3HU

[IpuBoauTh mpUMEpHl BKJIala POCCUHCKUX U 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO
MHpA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

Hcnonp3oBaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCEAHECBHOM
KU3HM 11 oOecrieueHns 0€30MacHOCTU P 0OpaIieHuH ¢ mpudopaMu
U TEXHUYECKUMH YCTPOWMCTBAMHM, JUJISI COXPAHCHHUS 310POBbS U
COOJIIO/ICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEACHHUS B OKPYXKAIOIIEH cpeie

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIaHUpOBaTh ~ paboOTy  TpYINIbl,  PAlMOHAIBHO  PACHpeNeNiTh
0053aHHOCTH ¥  IUIAHUPOBATh JESATEIBHOCTh B  HECTaHAAPTHBIX
CUTyallUsX, aJcKBaTHO OLEHMBATh BKJIAJ KaXIOr0 H3 YYaCTHHKOB
IPYIIIBI B PELICHUE paccMaTprUBaeMoil MpooIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Koxa Koz
MpPOBEPAEMOro IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasaeJia
3JIeMEHTa
OU3UKA U METOIbl HAYYHOI'O ITO3HAHU A
®usuka — HayKa o npupoje. Hayunsie MeTOIbI TO3HAHUSA
11 OKpy»Karouiero mMupa. Ponb skcnepuMeHTa U TEOpUH B
MIPOLIECCE TTO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (hU3HKE
1 MogenupoBanue (GU3UYECKUX SBICHUH W IPOIECCOB.
Hayunbie runore3sl. ®du3nyeckue 3aKOHbBI U TEOPHH.
19 I'panunel nmpuMeHUMOCTH  (DU3WYECKHX  3aKOHOB.
' [Ipunnun coorBercTBus. Ponb u mecto Qu3uku B
(hopMHpPOBaHUN COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
MPAKTUYECKON JIeATEIbHOCTH JIIOIEH
2 MEXAHHKA
KNMHEMATHUKA
Mexanuueckoe JIBUJKEHHUE. OTHOCUTENBHOCTD
211 MEXaHUYECKOTO JIBUKEHUS. Cucrema OTCU€Ta.
Tpaekropust
[Tepemenienue, CKOpOCTh (CpeHssi CKOPOCTh, MTHOBEHHASI
212 CKOpPOCTh) W YCKOpPEHHE MaTepuaibHOW TOYKH, HX
MPOCKIIMA Ha OCU CHUCTeMbl koopauHaT. CrokeHue
IEPEMEILECHUN U CII0KEHUE CKOPOCTEN
PaBHOMEpHOE U  PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE
213 nBKeHue. ['padmku 3aBUCUMOCTH KOOPAUHAT, CKOpoCTH,
YCKOPEHHMSI, MYyTU U MEepPEMENICHUs] MaTepUalIbHOU TOYKHU
OT BPEMEHH
21 214 CBoOogHoe mageHue. Y cKkopeHrue cBOOOHOTO MaCHU
KpuBonnueliHoe nBukeHue. PaBHOMeEpHOE JBH)KEHHE
215 MarepualbHOM TOYKM 1O  OKPYKHOCTU.  YTJIOBas
CKOpOCThb, JHMHEHHas ckopocTb. Ilepmox wm wacrora.
LlerTpocTpeMUTENBHOE YCKOPEHHUE
216 TexHuueckue  yCTpOWCTBAa:  CIHMJIOMETP, JBUKEHUE
CHapS/OB, IIETTHBIC U PEMEHHBIC TTepeaadn
[Ipaktuyeckne  paboTsl.  M3MepeHue  MIHOBEHHOM
ckopoctu. MccmenoBaHne COOTHOLICHUSI MEXIY MYyTSIMU,
MPOMICHHBIMUA TEJIOM 3a TOCIEOBaTEeIbHbIE pPABHBIC
2.1.7 MMPOMEXXYTKH BPEMEHH TPU PAaBHOYCKOPEHHOM JIBIKEHUH
C HayaJlbHOM CKOpPOCTBIO, paBHOW Hymw0. W3ydeHue
JBIDKEHUA IIapUKa B BA3KOW KUAKOCTH. M3ydyeHue
JIBUKCHHSI TeJia, OPOIIICHHOTO TOPH30HTAIBHO
JANHAMUKA
29 291 IIpuHnun orHocutrensHOCTH ['amunes. IlepBblil 3aKoH
Hprotona. HepmanbHble CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHIMN Cynepno3uiuy cuil




2.2.3

Bropo#i 3akon HproTOHa 711 MarepualibHOM TOYKH B
unepuuaibHoil cucreme orcuéra (MCO). Tperuii 3axkoH
HrproToHa 17151 MaTepuanbHBIX TOUYEK

224
2.2.5

2.2.6

3akoH BcemHupHOro Tiarorenus. Cuna tsokectu. Ileppas
KOCMHUYECKasi CKOpOoCThb. Bec Tena

Cuiia ynpyroctu. 3akoH ['yka

Cuina tpenusi. Cyxoe Tpenue. Cuia TpeHUs CKOJIbXKEHUS
u cwia tpeHus nokos. Koadpduument tpenms. Cua
COMPOTUBIICHUS TPHU JBWKCHUH Tella B JKUIKOCTH WIIH
rase

2.2.7

2.2.8

2.2.9

[MTocTynarensHoe u BpalllaTeIbHOE  JIBH)KCHHE
a0COFOTHO TBEPIOTO TeTa

MoMeHT cuiabl OTHOCUTENIBHO Ocu BpaulieHus. [lnedo
cuibl. YcnoBust paBHoBecHs TBEpaoro tena B MCO
TexHudeckue yCTpPOWCTBA: IOALIMITHUKY, JIBUKCHHE
UCKYCCTBEHHBIX CIIlyTHUKOB

2.2.10

[IpakTuyeckue paboThl. M3ydyeHne nBuxKeHUs Opycka 1o
HaAKJIOHHOM TIOCKOCTH Ion I[GI\/JICTBI/IGM HECKOJBbKUX CHII.
HccnenoBanue 3aBHCHMOCTH cuil YIIPYT'OCTH,
BOZHUKAIOMUX B  JeQOpMHpPYEeMOW  TMpYyXHHE U
pPE3UHOBOM 00paslie, OT BEIMYMHBI HUX JAedopMaruu.
HccnenoBanue ycinoBUil paBHOBECHsI TBEPAOro Tena,
HMEIOLIETO OCh BpalllEHUs

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

231

I/IMHy.]'ILC MaTepI/IaJIBHOP'I TOYKH, CUCTCMBI
MaTCpraJIbHbIX TOUYCK. I/IMHy.]'II)C CHJIbI M HN3MCHCHHC
HUMITyJIbCa TCJIa

2.3.2

3akoH coxpaHeHuss umnyisca B MCO. PeaktuHOe
JBUKCHHE

2.3.3

PaGora cuiet

234

MormHocTh cHiIbl

2.3.5

2.3.6

2.3.7

2.3.8
2.3.9

Kunernueckas sHeprus marepualbHON TOUkH. Teopema
0 KMHETUYECKON YHEPTUH

[TorenmmaneHass »Heprus. IloTeHIManbHasg BSHEPrUs
yrpyro aepopmupoBaHHONW Mpyx)uHbL [loTeHIMampHas
SHEPTHs TeJla BOJIU3U MOBEPXHOCTH 3EMITH
IlorenmmanpHple W HeNOTEHIIMAIbHBIE CHIBL. CBA3b
paboThl  HEMOTCHIMANBHBIX CHJI C  H3MEHEHHEM
MEXaHUYECKOM  HSHEpPrUM  CHCTeMbl  Tel.  3aKOH
COXpPAHEHUS MEXAHUYECKOU SHEPTUU

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHuueckue yCTpoOHCTBa: JIBH)KEHUE PAKET, BOJOMET,
KOIIep, IPYKUHHBIN [UCTOJIET

2.3.10

[IpakTuyeckue paboTel. V3yueHne cBSI3M CKOPOCTEH Tel
npu HeynpyroMm ynape. MccrnenoBaHue cBsi3H pabOThI
CUJIBI C U3BMEHEHUEM MEXAHUYECKOM DHEPrUH Tella

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA




3.1

3.2

OCHOBbBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.11

OCHOBHBIC ~ TIOJIO)KEHUSI  MOJICKYJIIPHO-KHUHETHYECKOM
Teopuu. bpoyHoBckoe aBmxkenue. uddysus. Xapakrep
JIBVDKECHUS M B3aUMOJICHCTBHSI YaCTHUI] BEIECTBA

3.1.2

3.1.3

Mogenu CTpOeHHs Ta30B, XHAKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIECTBA HA OCHOBE STUX MOJIEIICH
Macca monekyn. KonumuectBo BemiectBa. llocTosiHHas
ABorazipo

3.14

3.15

3.1.6

3.1.7

TemoBoe paBHOBecue. Temmeparypa U €€ M3MEpEHHE.
[IIxana remneparyp Lleabcus

Mognens unpeanbHoro rasza. (OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJEAIBHOTO Tra3a
AlGcomtoTHas ~ TemmepaTypa Kak ~ Mepa  cpeaHei
KMHETUYECKOW HSHEPruu TEIUIOBOIO JBUKEHMS YaCTHL]
ra3a. [lIxana remneparyp KensBruHa

VpaBuenne Knaneiipona — MengeneeBa. 3akoH
JansTOHA

3.18

l'azoBble 3akoHbl. M3omporecchl B HAeaIbHOM Ta3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA:  M30TEpMa,
n30xopa, u3obapa

3.1.9

TexHuyeckue ycTpoiicTBa: TepMOMETp, OapoMeTp

3.1.10

3.2.1

[IpakTnueckue pabothl. M3mepeHne Macchl BO3/lyXa B
KJIaCCHOM KOMHare. MccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSHHS Pa3pesKEHHOrO rasa

OCHOBbI TEPMOJIMHAMUMKN

TepmoauHamuueckass cucreMa. BHYTpeHHsAs »Heprus
TEPMOJIMHAMUYECKON CHCTEMBI M CITIOCOOBI €€ N3MEHEHUs

3.2.2

3.2.3

KonuyectBo TemnoTrsl U paborta. BHyTpeHHsAs sHeprus
OJTHOATOMHOI'0 UJI€aIbHOI0 rasa

Buael Tennonepenauu: TEMIONPOBOJHOCTh, KOHBEKIIHS,
HU3JIyYEHHUE. TermnoéMKkocTh Tena. VY nenbHas
TEIJIOEMKOCTh BellecTBA. Pacdy€r KoIM4yecTBa TEIIOTHI
MIpU TEIUIONEepeaaye

3.24

IlepBrlii 3aKOH TepMoAMHAMUKH. [IpuMeHeHHE nepBoro
3aKOHa TePMOAMHAMUKHU K u3onpoueccam. ['papuueckas
MHTepHpeTanus padoThl ra3a

3.25

TenmoBble MamuHbl. [IpyHUIMNBI AEHCTBUS TEMIOBBIX
MammH. [IpeoOpa3oBaHMs JHEPrMM B  TEIJIOBBIX
MamHax. Koaduimenrt nonesHoro neicrsus (naiee —
KII) rennoBoit mamunsl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoii 3akoH  TepmoauHamukud. HeoOpatumocTtb
IIpoLEeccCOB B Ipupoxe. TerioBele  BUTaTEIIH.
DKosornyeckre npooaeMbl TEIIO3HEPTETUKH

3.2.7

TexHudeckue yCTpOWCTBA: JABUraTellb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOAWIBHUK, KOHAULIMOHED

3.2.8

[IpakTrueckue  pabOTHI. H3mepenne yAEIbHON
TEIUIOEMKOCTH




AI'PEI'ATHBIE COCTOSHMA BEIECBA. ®A30BBLIE ITEPEXO/IbI

[lapooOpazoBanne u KoHaeHcauusa. Vcmapenwe wu

3.3.1 KWIIEHUE.  YJenbHAas  TEIIoTa  MapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHHSI OT JaBJICHUS
332 AOCONIOTHAS U OTHOCHUTEIbHAs BIAXHOCTh BO3yXa.
Hacsiiennsiit nap
Teépnoe Tteno. Kpucrammmueckue u amopdHble Tena.
3.3.3 AHM30TpOTIHUS CBOICTB KPHUCTAJIJIOB. Kunkue
3.3 Kpuctayibsl. COBpeMEHHbIE MaTepUaJIbL
334 [InaBneHve wu Kpucramuzauus. YJelbHas TeIuloTa
iaBnenus. CyOmumanus
3.35 YpaBHeHHE TEIIOBOTrO OanaHca
TexHu4eckue yCTpOMCTBA: TUIPOMETP M IICUXPOMETD,
336 KaJIOpUMETpP, TEXHOJOTUU TMOJYYCHUS COBPEMEHHBIX
MaTepuajgoB, B TOM UHCIE HAHOMATEpUAIOB, U
HaHOTEXHOJIOTUU
3.3.7 [IpakTuueckue padbotsl. I3MepeHne BIaXXHOCTH BO3AyXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpu3anusi Teia. OJeKTpuueckuid 3apsia. [[Ba Buma
ANEKTPUIECKHX 3apsI0B
4.1.2 [IpoBOAHMKY, TUANEKTPUKH U TIOJTYIIPOBOJHUKN
4.1.3 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
414 B3aumopeiictsue 3aps10B. 3akoH Kynona
Onexrpuueckoe nosie. Hanmpssk€EHHOCTh AIEKTPUYECKOTO
415 nons. [IpuHumn cynepno3vuuyu. JINHUM HAPSKEHHOCTH
NEKTPUYECKOTO TOJIS
4116 Pabora cun snexTpocraTrueckoro mois. Ilorenunman.
PasHocTh noteHnmanos
4.1 [IpoBoHUKM W JOUANEKTPUKA B TOCTOSSHHOM
4.1.7 JIEKTPUIECKOM oJIe. Jwsnextpudeckas
IIPOHUIIAEMOCTh
OnektpoéMkocTs.  KoHzmeHcaTop.  DNEKTpPOEMKOCTH
4.1.8 IUIOCKOTO  KOHJAEHCAaTopa. ODHEPrus  3apsSKEHHOIO
KOHJIEHCAaTopa
TexHnyeckue ycTpONCTBa: 3JIEKTPOCKOI, JIEKTPOMETD,
419 ANEKTpOCTaTUYECKAs 3aIuTa, 3a3eMIIeHHe
JIEKTPONIPUOOPOB, KOHJIEHCATOpP, KCEPOKC, CTPYHHBIN
MIPUHTED
4.1.10 [IpakTuueckue paboTel. M3mepeHue >3IeKTPOEMKOCTH
KOHJIEHCAaTopa
IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
4.2 421 VYcnoBus CylecTBOBaHUS IOCTOSIHHOTO 3JIEKTPUYECKOTO
o ToKa. Mcrounnku Toka. Cuna toka. [IocTosHHBIN TOK
4.2.2 Hamnpspkenune. 3akon Oma a1 y9acTka 1enu




DIIEKTPUYECKOE CONIPOTHUBJICHHUE. VY nenvHOE

4.23 COMPOTHUBIICHUE BEIIECTBA
424 [TocnenoBarensHoe, napajuieiabHoe, CMEIIaHHOE
COEIMHEHHE MPOBOTHUKOB
4.2.5 Pabota snekTpuueckoro Toka. 3akoH xoyis — Jlenna
4.2.6 MOIIHOCTB JEKTPUIECKOTO TOKA
anexTpoaBwxkymas cuia (nanee — 3J1C) u BHyTpeHHEe
427 CONPOTHUBIICHHE HCTOYHMKAa TOKa. 3akoH Owma s
MOJTHOW (3aMKHYTOM) sJekTpuyeckor menu. KopoTkoe
3aMbIKaHUE
DNeKTpOHHAsT MPOBOJUMOCTh  TBEPIBIX  METAJIOB.
4.2.8 3aBHUCHUMOCTD COTIPOTHUBIICHUS METaJIOB oT
Temneparypbl. CBEpXIIPOBOAUMOCTh
429 DNeKTpUYECKHUil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX
MTyYKOB
[onympoBonuuku.  CoOCTBEHHass W TPUMECHAs
4.2.10 MPOBOJAUMOCTh  MOJYIPOBOAHMKOB. CBoicTBa  P-Nn
niepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI
4211 DNeKTpUUECKUM TOK B ANEKTPOIUTAX.
DNEKTPOIUTHYECKAST AUCCOIUAIIHS. DIEKTPOIIN3
DnekTpuyeckuii TOK B Tra3zax. CaMOCTOATENbHBIA U
4.2.12 HECaMOCTOSITENIbHBIM  pa3psana.  Pasznuusble  THUMBI
CaMOCTOATENbHOTO pa3psaa. Monuus. [1nazma
TexHudeckue yCTpOMCTBA: aMIEPMETP, BOJIBTMETD,
peocTaT, HCTOYHHKH TOKa, DIEKTPOHArpeBareibHbIC
4213 pUOOPHI, DIEKTPOOCBETHTENbHBIE MpUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIA JHOJA, TEPMUCTOPHl H
(hoTope3ucTopsl, MTOJTYITPOBOTHUKOBBINA JTUO]T,
raJibBaHMKa
[Ipaktuueckne  paboTel.  M3ydeHue  CMeIIaHHOTO
4214 COCIMHEHHS PE3UCTOPOB.
N3mepenne D/IC UCTOYHMKA TOKA U €r0 BHYTPEHHETO
conpotuBienus. HaGmonenue anexrpoaunsa
11 KIIACC
Koanp
Kon oBepsie
IIpoBepsiemble 31eMeHTHI COEPKAHMS
pasaena MOT0
3JIeMeH
Ta
4 DJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMATHUTHASI UHAYKIUA
4.3 43.1 [TocTrossHHBIE MAarHUTHI. B3auMo1elicTBUE TOCTOSIHHBIX MATHUTOB
4.3.2 MarnutHoe mnosie. Bektop wmarnutHOM wuHAyKuuu. [lpuHnun




5.1

cynepno3uivu. JInHUM MarHUTHOW WMHAyKUWU. KapTuHa nuHMi
MarHMTHON MHAYKLUU T0JIsl HOCTOSIHHBIX MAarHUTOB

MarnuTtHoe 10Jie IPOBOJHHUKA C TOKOM. KapTuHa nMHMI mois
JUIMHHOTO MpPSIMOTO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O

4.3.3 o
MPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. Bzaumopeiicteue
MIPOBOJHUKOB C TOKOM

4.3.4 Cuita Amriepa, €€ MOJTyJIb ¥ HallPaBJICHHUE

Cuna Jlopenma, e€ Moaynb W HampaBiieHue. JIBuxkeHue
4.3.5 3apsDKEHHON YacTUIBl B OJHOPOJHOM MarHuTHOM moie. PabGorta
cuibl JlopeHua

4.3.6 SIBneHne IEKTPOMAarHUTHON MHAYKITMH
4.3.7 [ToTok BeKTOpa MAarHUTHON MHIYKLIMU
4.3.8 OJ1C unaykuun. 3aKOH IEKTPOMArHUTHON UHAYKIuU Dapanes

BuxpeBoe anekrpuueckoe nosue. 9J1C MHAYKIMM B IPOBOAHHUKE,
JBDKYILEMCSI TOCTYNATENbHO B OAHOPOIHOM MarHUTHOM IOJI€

4.3.9

4.3.10 [IpaBuio Jlenma

4.3.11 NunykTtuBHOCTD. SIBNeHue camounaykuuu. 3J{C caMoOMHAYKIIMU
4.3.12 OHeprus MarHUTHOT'O T0JIS1 KATYLIKH C TOKOM
4.3.13 DNEeKTpOMAarHUTHOE I10JIe

TexHu4YecKkre yCTPOUCTBA: MTOCTOSIHHBIC MArHHUTBI, DJICKTPOMATHUTEI,

4.3.14 JIEKTPOJIBUTATEIb, YCKOPUTEIH AIIEMEHTapHBIX YaCTHIL,

WHTyKIIHOHHAS T1€Yh

[TpakTnueckue paboTel. M3yueHre MarHUTHOTO TOJS KATYIIKU C

4.3.15 ToKOM. MccrnenoBanne AeCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy

¢ TOKoM. VccneqoBanre SIBJICHHS SJICKTPOMArHUTHON HHTYKITUU

KOJIEBAHU S U BOJIHBI
MEXAHUWYECKUWE U DJIEKTPOMAT'HUTHBIE KOJIEBAHI S

KonebarenpHas cHCTEMa. CB00OOIHBIC KoJIeOaHMSI.

5.1.1 lapmonnueckune konebanus. llepuon, wactora, amIUIUTyda U

(aza konebanuit

5.1.2 [Ipyx’uHHBINA MassTHUK. MaTeMaTu4eCKUil MasiTHUK

ypaBHeHI/IC TapMOHHUYCCKUX kojeOanmii. KuHemaTuueckoe u
JUHAMHWYCCKOC OITMCAaHHEC K0JIe0aTeJIbHOTO JABUXKCHU A

5.1.3
[IpeBpareHue SHEPTUN MPU TAPMOHHUYECKUX KoJieOaHusx. CBs3b

514 aMIUTUTYbI KOJeOaHWH WMCXOMHOW BEIMYMHBI C aMIUTUTYAaMH
KoJieOaHuM €€ CKOPOCTH U YCKOPEHHUSI

Konebarenpubiii  koHTYp. CBOOODHBIE  SIEKTPOMArHUTHBIC
KojeOaHus B HICATHHOM KOJIEOATeNbHOM KOHType. AHAaIoTrus

515 MEXIy MEXaHWYECKHUMH H DJIEKTPOMArHUTHBIMH KOJICOAHUSMH.
®opmyina TomcoHna

516 3aKOH COXpaHEHHsS OHHEPruM B HUJCAIBHOM KoJiebaTeIbHOM
KOHTYpE
BreinyxaeHHbIC MEXaHUYECKUE KoJie0aHusl. Pe3zonanc.

5.1.7 Pe3onanchass kpuBas. BbIHYXIEHHBIE  3JIEKTPOMarHUTHBIC
KoJeOaHusl.

5.18 Ilepemennbii TOk. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.




5.1.9

5.1.10

MoIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJHOE U JCHCTBYIOIIEE
3HAYCHUEC CHUJIBI TOKA U HaHpﬂ)KeHI/ISI

Tpancdopmarop. IIpomsBoacTBo, mnepegadya U MOTpedICHHE
JNIEKTPUYECKOW  JHEpruu.  OKOJOTWYEeCKWEe  PUCKH  TIpH
MPOU3BOICTBE ANEKTPUYECKOMN JHEPTUU. Kynberypa
UCIIOJIB30BAHUS SJIEKTPOIHEPTHH B IIOBCEHEBHOMN JKU3HH

5.1.11

5.1.12

TexHudeckue ycTpoicTBa: cericMorpad, 3JeKTpUUECKHil 3BOHOK,
JMHUM 3JIEKTponepesayd

[Ipaktuyeckue paboTel. MccinenoBanue 3aBHCHUMOCTH TEpHOIA
MaJIbIX KOJICOAHUH Tpy3a HA HUTHU OT JAJMHBI HUTU M Macchl Ipy3a.
HccenenoBanue MmepeMEHHOrO TOKA B LENU M3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU M pe3UCTOpa

5.2

5.3

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

5.2.2
5.2.3

Mexanuyeckue BOJHBI, YCJIOBHSI pacnpocTtpanenus. [lepuo.
CkopocTh pacmpocTpaHeHus M JJiiHa BOJHBL [lomepeuHbie u
MIPOJI0JIbHBIE BOJTHBI

##H#Par##H# Unrepdepenuus u qudpakiius MEXaHUIECKUX BOJH
3Byk. Ckopocth 3ByKa. ['pomkocTh 3Byka. Beicora ToHa. TemOp
3ByKa
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ONEeKTPOMarHuTHbHIE BOJIHBI. Ycnosus U3JIy4CHUS
AJIEKTPOMAarHUTHBIX BOJH. B3aumuast opuenTtanus sextopos E, B
U U B DJIEKTPOMarHUTHOW BOJIHE B BaKyyMe
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CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE, IPEJIOMIICHUE,
nonApusauus,  OUQPaKIUs,  UHTepEpeHLHs. CkopocTb
NEKTPOMAarHUTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHne
JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

5.2.8

5.3.1

[lpuHuunsel  paguocBs3uM M TeneBUAeHMs. Paguonokarus.
DNeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEN CpeIbl

TexHudyeckue  yCTpOWCTBA:  MY3BIKaJIbHBIE  HMHCTPYMEHTBHI,

yJIBTPa3ByKOBasl IMAarHOCTMKA B TEXHUKE U MEIULIMHE, panap,

paauonpuéMHHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neun
OIITUKA

[IpsAMonMHEIHOE pacpOCTpaHEHHE CBETA B OJTHOPOJHOU cpene.

JIyu cBera

5.3.2

5.3.3

5.34

OTtpaxenue cBera. 3aKOHbI OTpakeHus cBera. llocTpoeHue
1300pa’keHHH B IJIOCKOM 3epKae

[penomienne cBeTa. 3aKOHBI TIPETIOMIICHUSI CBeTa. AOCOTIOTHBIN
MOKa3aTesb MPEIOMIICHHS
[TomHoe BHyTpeHHee oTpakeHHe. [IpenenbHBI yrojs MOJTHOTO
BHYTPEHHETO OTPAKCHHUS

5.3.5

Hucnepcus ceeta. CroxkHbIN cocTaB O6enoro cBera. L[BeT

5.3.6

CobOwuparonue W pacceWBaroIlMe JWH3BL. TOHKas JIMH3A.
@DOKYCHOE pacCTOSSHUE W ONTHUYECKass Cujla TOHKOW JIMH3BI.
[Moctpoenne M300paKeHUH B COOMPAIOIIUX U PACCEUBAIOIINX
nuH3ax. Dopmysia TOHKOM JIMH3BI. YBEIWYCHHE, IaBaEMOE
JINH30H1




5.3.7

[Ipenensr TPUMEHUMOCTH TEOMETPUYECKOU ONITUKU

HNurtepdepennus cBera. KorepeHTHbIE HCTOYHHKHU. Y CIIOBUS

5.3.8 HAOJIOACHNSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP()EepeHIIMOHHOM
KapTUHE OT JIBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHHKOB
Hudpakuus cBera. [udpakimuonnas pemérka. YcClIoBHE
539 HaOII0ACHUS TJIaBHBIX MaKCHMYMOB npu naJieHUH
MOHOXPOMAaTHYECKOI0 CBETa Ha TUGPAKIIMOHHYIO PEHIETKY
5.3.10 [Tonsipu3anus cBeta

TexHuuyeckue  ycTpoiicTBa:  OukM, Jyma, Qoroanmnapar,
5.3.11 IIPOCKLMOHHBIM anmapar, MHUKPOCKOI, TEJIECKOIl, BOJIOKOHHAs

OMTHKA, MU PAKIIMOHHAS PEIIETKA, TOJSIPOH]L

[Ipaktuyeckune paboTel. M3MepeHue mokasatens NpeToMIICHUS.
5.3.12 HccnenoBanue CBOMCTB M300pakeHW B JmH3aX. HaOmromenue

AUCTICPCUHU CBCTA

3JIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

['panuubl TPUMEHUMOCTH KJIACCHUYECKOM MeXaHukH. [locTynaTel

6.1 TEOPUU OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOMAYJSI CKOPOCTH
CBETa B BaKyyMe, MPUHLIUI OTHOCUTEIIBHOCTH DUHILITEHHA
6 6.2 OTHOCHUTEBHOCTh OJHOBPEMECHHOCTH. 3aME/UICHHE BPEMCHU H
COKpAIIIeHHE JITMHbI
6.3 DHeprus U UMMYJIbC CBOOOIHOM YaCTHIIbI
6.4 CBsi3b MacChl C DHEPrued W WMITYJIbCOM CBOOOJHOW YaCTHIIBL.
DHeprus MoKosi CBOOOTHOM YaCTUIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OITTUKU
711 @®oronsl. dDopmyna Ilmanka cBsizu SHepruu (GOTOHA C €ro
4acCTOTON. DHEPrust U UMNYyJbC poToHa
71.2 OtkpeiTue u uccnenoBanue (Goroddpdexra. Onbiter ALl
CroneroBa. 3akoHbl poTorddexTa
7.1 713 VYpaBHenue DifHmrelHa 11 Goroappexra. «KpacHas rpaHunay
o dhoTodrddexra
7.1.4 Jasnenue ceera. OnbiTel [1.H. JIeOeneBa
7.15 XUMHUECKOe JIEUCTBHE CBETA
716 TexHuyeckue  ycTpoicTBa:  (OTORNIEMEHT,  (POTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
CTPOEHUE ATOMA
701 Mopenb aroma Tomcona. OnbiTel Pezepdopia mo ucciie1oBaHuo
cTpoenus aroma. [ImanerapHas Mmojenb aToma
[Mocrynater bopa. U3nydenue u mornomeHue (GOTOHOB MPHU
7.2.2 Mepexo/ie aToMa ¢ OJHOTO YPOBHS DHEPruM Ha Apyroil. Bumbl
1.2 cnekTpoB. CIIEKTp YPOBHEH SHEPTUU aTOMa BOJIOPOa
BomnHoBrle CBOMCTBA JACTHII. BomHrbl e Bpoiiss.
7.2.3 KopmyckynsipHO-BOTHOBOH Ayanu3M. Jludpakius 31eKTpoHOB Ha
KpHUCTaIax
704 CrHoHTaHHOE€ M BBIHYKICHHOE M3Jy4€HHE. YCTPOHCTBO U

NpPUHIUN paboTHI J1a3epa




7.3

TexHnuueckue YCTPOMCTBA: CIIEKTpaJIbHBII aHanu3

725 (crekTpocko), 1a3ep, KBAHTOBBIM KOMIIBIOTED
7.2.6 [IpakTuyeckue padotel. Habnronenue TMHEHYaToro CrekTpa
ATOMHOE A1PO
7.3.1 MeTo/1b1 HAOIIOICHUS U PETUCTPAIIUU IJIEMEHTAPHBIX YaCTHUII
OtkpeiTie  pagmoaktuBHOCcTH.  OmbiTel  Pesepdopma 1o
732 ONpEENICHUIO COCTaBa PaJUOAKTHUBHOIO u3iaydeHus. CBoiicTBa
anb(da-, 6era-, ramMmma-u3nydeHus. BiusHUE pagrioaKTUBHOCTH Ha
YKUBbIE OPraHU3MbI
OtkpbiTHE mNpoTOHa W HeWTpoHa. HykiioHHas Moxens dnpa
7.3.3 Ieitzenbepra — MBanenko. 3apsan sapa. MaccoBoe uucio siapa.
N3oTomsl
734 Anbda-pacnan. DIEKTPOHHBI ¥ TO3WTPOHHBIN OeTa-pacma.
l'amma-uznyuenue. 3aKOH palMOAKTUBHOTO paciajia
735 DHeprus CBS3U HYKJIOHOB B sjpe. SnepHbie cuibl. Jledekt Maccel
saqpa
7.3.6 SAnepHsble peakuun. [leneHue U cCUHTE3 s1ep
Anepuwnii  peakrop. TepmosimepHblii  cuHTe3. I[IpobieMbr U
7.3.7 MEPCHEKTUBBl SAEPHOU HHEPreTUKH. DKOJIOTMYECKUE ACIIEKTBI
SIZICPHOM HEPTrEeTUKU
738 DneMeHTapHbIe YaCTHIBI. OTtkpbITHE MO3UTPOHA.
DOyHIaMEHTAIbHBIE B3aUMOJEHCTBUS
739 TexHudeckue ycTpoOMCTBa: JTO3MMETp, KaMmepa BuibcoHa,
SJICPHBINA peakTop, aToMHasi bomba
7310 [Ipaktuueckue pabotel. MccnegoBanue TpekoB wyactuil (IO
TOTOBBIM (hoTOTpadusiM)
OJIEMEHTBI ACTPOOU3UKU
81 Bun 3Bé3nHoro neba. Co3Besnus, sSipKue 3BE3MBI, TUTAHETHI, MX
BUJIUMOE JIBUKEHUE
Conneunass cucrema. [lmanersl 3emHON rpynmbl. [lnaHeTs-
8.2 TUTAHTBl U WX CIIYTHUKH, KapJIMKOBBIC IJIAaHETHI. Maibie Tena
ConHevHoM cucTeMbl
8.3 Comnre, hotocdepa u atmocdepa. ComHeUHAss aKTUBHOCTh
8.4 Uctounuk snepruu CotHIA U 3BE3]1
3BE3BI, WX OCHOBHBIC XapaKTEPUCTUKU: Macca, CBETUMOCTD,
panuyc, TeMIeparypa, ux B3aUMOCBSI3b. Huarpamma
8.5 «CTIEKTPAJIbHBIA  KJIACC — CBETUMOCTBY». 3BE3AbI  IIABHOM
MOCTIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY JUIf
3BE3]1 INIaBHOM MOCTIEI0BATENIbHOCTU
86 Buyrpennee crpoenne 3BE3n. COBpEMEHHBIC MPEACTABICHUS O
MIPOUCXOXKICHUU U 3BooIMK ColtHIa 1 3BE3/1. DTallbl XKU3HH 3BE3]T
Mneunsiii Ilyte — Hama [l'amaktuka. CrnupanbHas CTPyKTypa
87 lanaktuku, pacnpeneneHue 3BE31, raza u nbuid. llonoxkenue n
neukenne Conama B [amaktuke. Ilmockas u  cdepudeckas
HOoJCHUCTEMBI I allaKTUKH
88 Tunel ranaktuk. PaguoranakTuku U kBasapbl. UEpHBIE ABIPBHI B

AApax rajJakKTHK




8.9

8.10

Bcenennas.  Pacmmpenune  Bcemennoi.  3akon  XaO0ma.
Paz6eranme ramaktuk. Bospact u paamyc Bcenennoii, teopus
bosnbmioro B3psiBa. Mogens «ropsiueit Beenennoii». PenrkroBoe
U3JIy4yeHue

MacmtaOHas CTPYKTypa Bcenennoi. Meraranakruka.
Hepeménnple npo0iaeMbl aCTPOHOMUU
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1. ®usuka.10 kimacc:yue0. Jlist o01ieodpa3oBaT.opranu3aiiiii: 0a30BbI YPOBEHB /
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METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
1. ®uzuka.10 xnacc:yue0. s o6meodpa3zoBar.opranu3aiuii: 6a3oBblil ypoBeHb /
['.4. Msxumes, b.b. Byxosnes, H.H. Corckwuii ; mox pen. H.A. Tlapdentrenoit. — 4-¢
u3a. — M.: IIpocsemenne, 2018. — 416 c.:m1. — (Knaccuaeckuii Kype).
2. ®uzuka.l1 kmacc: yue6. J{ns obmieoOpa3zoBaT.opraHu3anuii: 6a30BbIi YpOBEHB /
[".A. Msikumes, b.b. Byxosnes, M.B. Hapyrun ; non pen. H.A. IlapdentseBoii. — 5-¢
u3n. — M.: [Ipocsemenue, 2018. — 432 c.: [4] n. un. — (Knaccuaeckuit Kypc).
3. Coopuuk 3amad no ¢pusuke. 10 — 11 kmaccbl: mocodue st 061eo0pazoBaTeIbHBIX
yapexieHuit: 6a3oBbiii v npodunbHbI ypoBHH/ H.A. TTapdenTreBa. — 3-e u3g. — M.:
[Ipocsemenne, 2010. — 206 c.: w1, — (Knaccudaeckuii Kypc).
4. dusuka. 3amaunuk. 1011 ki1.: mocobue mst obmeodpazonar. yupexaenuii / A Il
PeiMkeBuu. — M.: [poda, 2015.
5. Coopuuk 3amad no ¢pusuke: 10—11 kmaccer / O.U. I'pomiieBa. — M.: M3natenscTBO
"Ox3amen", 2015.
6. TemaTuuyeckrue KOHTPOJIbHBIE U CAMOCTOATENbHBIE paboThl N0 pusuke. 10 kmacc /
O.U. I'pomueBa. — M.: M3patensbcTBO "Ok3amen", 2012.
7. TemaTu4eckre KOHTPOJIbHBIC U CAMOCTOATENbHBIE paboTh N0 pusuke. 11 kmacc /
O.U. I'pomueBa. — M.: U3natenbcTBO "Ok3amen", 2012.
8. KauecTBeHHbIe 3a1aun 110 Gu3KKe B cpenneit mkose. [locodue ansa yuurenei /
M.E. Tynbunnckuit. — M.: [Ipocsenienue, 1972.
[MN®POBLBIE OBPA30OBATEJIBHBIE PECYPCBI U PE
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3. http://markx.narod.ru/pic/ - pusuka B mkoue.

4. http://festival.1september.ru/articles/ - bectuBanb negarorudeckux uaeu
«OTKPBITBIN YPOK».

5. http://www fizika.ru/ - caiit as yunrenei GU3MKHA U UX YUCHUKOB.

6. http://www.physics.ru/ - marepuasl o Qpusmke.

7. www.ege.edu.ru - uapopmarmonHsii mopran EID.

8. http://school — collection.edu.ru/ - equnas xomnexuus [{OPos
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10. https://myotveti.ru/dbuzuka-10-11-kmacc-padouas-nporpamma-2023-2024-yue/
11. https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-
obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-
organizatsii

12. Enunas kosutekius 1udpoBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/catalog/pupil/?subject=30

13. Otkpeitas dusuka http://www.physics.ru/courses/op25part2/design/index.htm
14. KM-mkona http://www.km-school.ru/

15. DnekTponHbIi yaeOHHK http://www.physbook.ru/

16. Camast GonpIiast anekTpoHHast Oubnuoreka Pynera. [Torck KHUT U )KypHAIOB

http://bookfi.org/
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