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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CPEIHErO OOIIero
oOpa3oBaHus pazpaboTaHa Ha OCHOBE TMOJOKEHUW M TPEOOBaHUI K pe3ysbTaram
OCBOCHHMSI OCHOBHOHM 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON pabodeil MmporpaMMbl BOCIHTAHHS H
KOHIIEMINK TpernofaBaHus yueOHoro npeamera «Dusnka» B 00pa3zoBaTeIbHBIX
Opra"u3anusx Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOydeHHH UX (Pu3KKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESITEIHHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb pPEATU3aLUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH MpeaMeTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHsS (PU3MKUM HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUUHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 0a30BOM ypOBHE).

[TporpamMma no pusmke BKIIOYAECT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1o rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOIbI, BHICTYMas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — CUCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHUM, HW3Y4YaeMbIX XHMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonmb3oBaHHE M AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpenesnsieT  XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MaTEpHaIOB C 3aJaHHBIMH CBOMCTBAMU M APYTHX.
N3ydyenne ¢u3MKM BHOCHUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYaromuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BBINIOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca (usuku s YpOBHsS CpeaHero oomero oOpa3oBaHUS
MOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak IPUHLUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaowoii  nanpasnennocmu. Kypc ¢dusuku mpeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PU3MUECKON TEOpUH, posi (PyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKU pean3yercs MpEexkIe
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHUCOK YYCHUYECKHUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlECCa MCXOMs W3 OCOOCHHOCTEW IUJIaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dsToM obOecneumBaeTcsi  OBJIAJCHHC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3NYECKUX BEJIWYMH M TIOCTAaHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACUYETHBIX U Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacUE€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4yd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaK W WHTETPUPYs 3HAHUS U3
pa3HbBIX pa3nesoB. /(s KaueCTBEHHBIX 3a/ad MPUOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU g CUTyalluH MpaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOOecledeHno y4eOHOTro mporecca 0a30BbIii ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HUHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOe OOOpYyAOBaHWE /ISl BBITIOJTHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITITIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B MporpaMMe 10 (U3WKE KITIOYEBBIX JACMOHCTpAIlUNA IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHUA ©W  TPOIECCOB, OMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUJE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITHh IOCTPOSHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMHU LEJIIMU U3y4Y€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TTO3HAHUS U (OPMHUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMmMeHUN OOBSCHATH SBICHUS C HCIHOJIB30BAHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpeaCTaBICHUNH O pONHM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHUeM CIEIyIOMNX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKA Ha yPOBHE CPETHETO 00IIeTo 00pa30BaHMUS:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTHI acCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUecKo MOJEINHN, aJIeKBAaTHON yCIOBUSIM 3a]1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(bU3NYEeCKUX DKCIICPUMEHTOB, aHAIM3a M HHTEPIpETarud UHGOPMAIIHH,
OTIpeIeNIeHNS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcst 136 vacos: B 10 kiacce — 68 yacoB (2 4aca B HeEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
MpoOBeNeHUsT JTa0OPATOPHBIX pPabOT U OMBITOB € YYETOM MHIAUBHUIYaTbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

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

Ponp u mecto du3uku B GOPMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpoCTb (CpeaHssi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBobogHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuueitHoe  nBwkeHHWe. J[BUKEHHME  MaTepuaJbHOM  TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{enTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBYOKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJI30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue ABMKEHUS Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY H
TOPU30HTANBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCIICIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue ABuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproToHA.
HNHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUIL MaTEpUalibHOM TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectu. llepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHIIbl OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckrue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY ciioBusl paBHOBeCHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pE3UHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTU. [TorenumanbHas DHEPTUs YIIPYro
nedbopmupoBaHHoOr  npykuHbl.  [loTeHlManpHass SHEpPrust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHuM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YJHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckue yCTpOWCTBA U IMPAKTUYECKOE NMPUMEHEHHE: BOLOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJUHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECHUCTBUS YacTULl BelecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTsa. [loctositHHas ABoraapo.

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



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe TPENCTaBICHWE H30MPOIIECCOB: HM30TEpPMa, H30X0Pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAKOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OneIThl 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamurku

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEprus TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3meHeHus. KomnuecTBo TermioTsl u pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIJIOEMKOCTh BEIIECTRA.
KonruecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh MPOIIeCcCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JIEWCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEIUIOBHIX MamuHax. Koap@uIueHT moie3Horo
nevctBus TerwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT mojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: JBUTaTEelb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/lyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATESI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammnuie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM map. YjenbHas TeruioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJIICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctamibsl. CoBpeMmeHHble Marepuaiibl. [lnaBienue u
KpUCTaJUTU3aIus. Y IeJbHasl TerioTa miaByieHus. Cyoaumarnus.

YpaBHeHuUE TEMI0BOTO OagaHca.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TAPOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Tela. ODJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
ANEKTPUUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKU 3apsi.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3ieKTpuuyeckoro mnojis. ITpuHiun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tonei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
TOJISL.

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
MJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsH>KeHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIIEHUE. YIEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYINIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTO#) 35ieKTprudeckol nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNIPOTUBJICHUSI METAILJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBenHas u puMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBOMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuii TOK B razax. CamMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETpP, PEOCTaT, HCTOYHUKUA TOKa, OJJIEKTPOHArpeBaTelibHbIe MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIlPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHS M MaTepuaa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3y4yeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsiETCS ¢
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnovle nouwsimusi, CBSI3aHHbIE C HM3YYEHHEM METOJIOB HAay4YHOI'O
NO3HAHM: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
Teopusl, HaAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJLIOB, JJIEKTPOJMTUYECKAS ITHCCOLMALINS,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHUE DJIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3aumMoaeicTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM uWHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX TMOJIEH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe T0JIE TpPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOTO TIOJI JUIMHHOTO IIPSMOIO IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTere npoOBOIHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBiieHUE. J[BHokKeHUE 3apsiKEHHOM YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM moJje. Pabota cunsl Jlopenua.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABIMXKYILNAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOM
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OTHOPOJHOM MAarHUTHOM ITOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUMU. OJEKTPOABIXKyLIas  cujia
CaMOWHIYKLINH.

DHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHHUTHI, JJEKTPOJBUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue 1elCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNHbIE KONEOAHUA

KonebarenprHast cuctema. CBoOOAHBIE  MEXAaHMYECKHE  KOJI€OaHMUA.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpykVHHBIN MasTHUK. MaTremMaTH4eCKUl MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHne sHepruu Npy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJICATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXaroUux KojeOaHusX. BeIHYKIeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIC 2JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemennpiii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HSHEPIruU. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanure mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum mnoOCIENOBATEIBHOM COEAMHEHWUU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJieOaHUIl Tpy3a HA HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B ILENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HuTtepdepenius u udpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3YyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOsIpu3aius, udpakimus,
unTepdepenius. CKoOpocTh dJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3M U TENIEBUICHU. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaGnroneHnue cBsi3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIUTYAOW H
4acTOTON KoJeOaHuH.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu ceera. ToueyHblli ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHune m3o0pakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroja MNOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{Ber.

ColOuparome U pacceuBaroiiie JuH3bL. ToHkas JuH3a. DOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHuil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBEJIUYEHUE,
JTaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsgapu3zanus ceera.

TexHuueckue yCTpPOWCTBAa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM amnmapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonUMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanrie CBONCTB U300pKEHUM B JIMH3aX.

Mopenu MUKpocKorna, TeJieCKomna.

Habmronerne natepdhepeHIy CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yeHune ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue noyisipuzaluu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamophule pabomuol



W3mepenne nokasaress NpeJoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmymna [lnanka cBsi3u SHEPrUM POTOHA C €TO0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dotordekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanHuiar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(h(DHeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

Uccnenosanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mogmens aroMma. llocrynatel bopa. M3nyuenue u moriounieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPrHHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

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



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
paanoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
BnusHue pagoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

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

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

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKThI SAEPHON YJHEPTETUKMU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHHUE: JO3UMETp, KaMepa
BuiibcoHa, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB YacTHIL (MO0 TOTOBLIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHs acTpoHoMuU. [IpuKkiagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOW MOCJEN0BaTEIbHOCTH. BHyTpeHHee cTpoeHue



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

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

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01maromniee MOBTOPEHUE

Ponr ¢usuku u acTpoHOMUM B IKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(dbu3nYecKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsa B 11 kiacce oCymliecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmus, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
oTIpeJieNICHHE TUIONIAIN TIIOCKUX PUTyp 1 00BhEMA Tell.

buonocusn: »nexTtpuyeckue SBICHUS B KUBOM TMpHUpojie, KoJieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHamu3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajap, paguoNpUEMHHK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



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

OcBoenune ydeOHOTO Tpenmera «®Du3HWKa» HA YPOBHE CpPEIHETO OOIIEeTo
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro npeamera «OU3nKa» AOHKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUMXCA PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHIICKOTO OOIECTBa, PACIIUPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh I'PAKIAHCKON MO3ULIMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
oOIIECTBa, yHaCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICIICTBOBATH C COLIMATbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTaApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOMN WJIECHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TIOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHXKCHHSIM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CHOCOOHOCTh OILIEHHMBATh CUTYallMI0 UM MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucylero pu3n4eckon Hayke;



S) TpPyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUI B OKPYXKAIOLIEH Cpesie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

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

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKU  OCYHIECTBJIATH  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJLHbIE YUeOHbIE el cTBUSA
ba3oBble Jornueckue aeiicTBU:
CaMOCTOATENFHO  (OpMyJNIHpOBAaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILEeNH JeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M TMPOTUBOPEUYUS B  PACCMATPUBAEMBIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIE/ICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIQJIETh HAYYHOM TEPMHUHOJOTHUEH, KIFOUEBBIMU MNOHATUSIMU U METOJIaMU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIbCKON U MPOSKTHON AEATEIbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanueii:

BJIa/IE€Th HaBBIKAMH IMOJIy4€HUs MH(GOPMaLUU (PU3NYECKOTO COAEPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHUEHBI, PECYpCcOCOEpEKEeHHsI, TMPaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTrO COJEpX aHUS B pa3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:
OCYUIECTBJISTh OOIIEHHME Ha Yypokax (U3MKM U BO BHE-ypPOUHOU
NEesATEIbHOCTH;



pacrno3HaBaThb MPEANOCHUIKM KOH(QIMUKTHBIX CHUTyallMii M  CMAr4arthb
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh IIPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHHPOBATh ACUCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIIATh IIAH JCHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMH YYaCTHHKOB, OOCYXKIaThb pEe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJAa M KaXJOr0 yYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHWBAaTh HUIEHU C TO3ULUWA HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAYUMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh B 00JacTu
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3aJa4, [JIaH BBITOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO H3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUI;



WCITOJIB30BaTh MPUEMBI peIICKCUU IS OIIEHKU CUTYaIllH, BHIOOpAa BEPHOTO
pEIICHMS;

YMETh OIICHWBATh PHUCKHM W CBOEBPEMCHHO MPUHUMATH PEMICHUS TO WX
CHUKECHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX MpH aHalu3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUICHCTBYETCS HIMOIIMOHAILHBIH UHTEJICKT, MpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MIOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHON CeEpHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
AMOITMOHAIEHBIM U3MEHEHHSIM H TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
ycrexy, ONTUMU3M, WHUIIMATUBHOCThb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMIPU OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpPUMEpax pojiab M MeCTO (Pu3nKu B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KApPTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, XXKUAKOCTEH U TBEPABIX TEJI, TOUCUHBIN
AIEKTPUUCCKUH 3apsij] MPU pelIeHnn (PU3nIecKux 3aj1ad;



pacrno3HaBaTh (PU3MUECKUE SIBJICHUS (MPOIECCHI) U OOBICHITh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETUIECKON TEOPUU CTPOCHHS BEIIECTBA U
IEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMojencTere Ten, auddys3us, OPOYHOBCKOE IBM)KEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMa TEJT ITPU HArpEeBaHHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBecHE, UCIApPEHHUE, KOHJCHCAIWS, TUIABJIICHUE, KPUCTAJUTH3AIUs, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, MMOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COoCylle, CBSI3b MEXKIY I[apaMeTpamMu COCTOSIHUSA Ta3a B  HM30Ipolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/I0B;

ONHMCHIBATh MEXAHWUYECKOE JBIDKCHUE, WCIIONB3YS (DU3NYECKUE BEIMYNHBI:
KOOpAMHATa, NyTh, MEpPEMEIIEHHUEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPIrusi, MEXaHHUUecKas
pabota, MexaHMYecKass MOIIHOCTh; TpPH OIMUCAHWK NPABUIBHO TPaKTOBAThH
(GU3UYECKUI CMBICT HMCIOJB3YeMBIX BEIMYHMH, WX O0O3HAUCHUS W CIWHMIIBI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAHHYIO (U3UYECKYIO BEIMYHUHY C JAPYTHMHU
BEITMIMHAMU;

ONMKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIUJIOBBIC SBJICHMUS,
UCTIONIb3YsT (DU3MYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KHHETHYECKash SHEPTHs XaOTHYECKOTO JIBIDKCHUS MOJICKYJI, CpeIHEKBaApaTUIHAS
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, padbora Trasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYMH, WX
0o0O3HAaUeHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAaHHYIO
(U3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIMHMCHIBATh M3YUYCHHBIE JICKTPUYECCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUs (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AIEKTPUUECKUI 3apsi,
IEKTPUUECKOE TOJIe, HAMPSHKEHHOCTD TOJIS, MOTEHITMAN, Pa3HOCTh MOTEHITUAJIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYSCKUA CMBICT HCIOJIB3yEeMBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHYNHAMH,

aHATM3UPOBATh (PU3MUECKHUE MPOIECCHI U SBIICHUS, UCIIONB3Yys (PU3HUECKHE
3aKOHBI M MPUHIUMNBL: 3aKOH BceMUupHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrUH, 3aKOH COXPaHCHUS WMITYJIbCa,
TPUHITU CYMEPIIO3UIIAA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMKCHUS MOJICKYJ C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJIEKTPUUECKOro 3apsija, 3akoH KylloHa, Tpu 3TOM pa3inyarh CIOBECHYIO



(GOpMyIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE M YCIOBUS (TPaHHULIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OIBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIICCTBIIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEITUYHH, TIPH
ATOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M WCIOJb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPEUTHOCTEN N3MEPEHUI;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nuIl ¥ TpaduKOB, AETaTh BBIBOABI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIICTOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JESTEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPaTOPHOTO
o0opy1I0BaHUS;

pemath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIIACIITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOUMBbIE NIl €€ pelleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYECCKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LENOYKY pPAacCyXICHUU C OMOpOH Ha H3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;

UCTIONIb30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUIS IOWCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
Y TIPEICTABJICHUS YIEOHOW U HAYYHO-TIOMYJISIPHON MHGOPMAINH, TTOTYIYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOMIET0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHHUSI 370POBbS U COOIOACHUS HOPM JKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyNNE C BBHIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPAIMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH ACATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJC€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIbI B PEHICHUE paCCMaTPUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nKu B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUHBI UCTOUYHHK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifpa MpU PEIICHUH (PU3UUIECKUX
3a/ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aUMOJCICTBUE
MarHuToOB, JJICKTPOMAarHWUTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETAa, OTPAXKEHHUE, MPETOMIICHUE,
uHTepdepeHus, audpakuus W TOOJsSpU3alUs CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodadgdeKT), CBETOBOE TaBICHHES, BOSHUKHOBCHUE
JUHEWYaTOro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YYEHHbIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  pPa3IUYHBIX  CpeA) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Yysl (PU3MUECKHUE BEIUYUHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOrO mojisA, cwia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYILKW, SHEPrUs AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHMYECKUX DJIEKTPOMATHUTHBIX KoJieOaHHWH, (OKYCHOE pacCTOSIHUE W
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHIMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W E€IUHUIIBI, YKa3blBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIWYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBAaTh H3YUYCHHBIE KBAHTOBBIE SIBJICHUS U TMPOLECCHI, HCIOIb3YS
bu3MYecKue BEIMYHUHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIiBaTh (OPMYJIbI,
CBS3BIBAIONINE JIAHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI,

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI U MPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapalijIeIbHOrO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUsl SHEPrUU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAaHEHUs
ANEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, Mmocrynartel bopa,
3aKOH PAaIMOAKTUBHOTO pacnaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HANIPABICHUE BEKTOPA UHAYKIIMM MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JlopeHna;

CTPOMTh U OIHCHIBATh H300paKEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JIKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHU: MpPU 3TOM
dbopmymupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOBI,

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEITUYHH, TTPH
TOM BBIOMpAaTh ONTUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKMX BEJIIMYUMH C HCHOJb30BaAHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (PUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yjIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
JEATETLHOCTH C HCTIOJIB30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3aJ1a4u



BEIOMpATh (PU3NICCKYIO MOJICIb, BBIICIATh (DU3UUCCKHE BEIUIHHBI M (DOPMYIIH,
HEOOXOUMBIC JUIS €€ peIIeHUs, MPOBOJAUTHh PACUETHl M OLCHUBATH PEATBHOCTH
TIOJTyYEHHOTO 3HaUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[aui: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUHUBYIO
IICTMIOYKY PacCy)KICHUI C ONMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMN
U TPEJICTABJICHUS YY4COHOW W HAYYHO-TIONMYJISIPHOW MH(GOpMAIMH, TIOJIYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECCKH aHAIM3UPOBATH TOJIyYaeMyr0 HH()OPMAITHIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIllMH, NPUOOPOB M TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OS30MaCHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSACHCHHE IMPOIICCCOB OKPYKAIOIIEIO MHpa, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCEAHEBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUST HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpyNIe C BBHIMOJIHCHHEM PAa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNINBI, PANUOHAIBHO PpACHpeleisaTh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIHMsIX, aJCeKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIHI B PEIICHNE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

N HaumeHoBanu KounyecTBO 4acoB JJIeKTPOHHBbIE
" e pa3meyoB H (uudpoBbIe)
n/ Becer  Konrpoanuel = IIpakruuyecku
TeM oOpa3oBaTesibHbIE
n 0 e padoThI e padoThI
NPOrpamMmbl pecypcsbl
Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
duszuka u
bu6mmoreka [JOK
METOTbI
1.1 2 https://m.edsoo.ru/7f41bf7
HAy4YHOTO )
IMO3HAHUA -
Uroro no pazueny 2
Pa3zpen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bubmuoreka [JOK
2.2 Jnnamuka 7 1 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bubmmoreka [IOK
2.3 COXPAaHEHHUs B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKE 2
Hroro no pazaeny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI
MOTTeKYIIADHO- bubmuorexa [JOK

3.1 . 9 1 1 https://m.edsoo.ru/7f41bf7
KHHETHYECKOM )
TEOpUHr
OCHOBBI bubmuorexa [JOK

3.2 TEPMOJIUHAMUK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperartHble
COCTOSTHHSI bubmuorexa [JOK

3.3 BEIIECTBA. 5 https://m.edsoo.ru/7f41bf7
®da3oBrIe 2
MIePEXO0/IbI

Hroro no pazneny 24

Paznea 4. JIEKTPOJJMHAMUKA




bubmuoreka [JOK
DIJIEKTPOCTATUK
4.1 10 1 1 https://m.edsoo.ru/7f41bf7
: 2
ITocTosiHHBIN
AIEKTPUYECKUI bubnnoreka [JOK
4.2 TOK. Toku B 12 1 https://m.edsoo.ru/7f41bf7
pa3IMYHbIX 2
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE
KOJIMYECTBO
3
YACOB IIO 08 6
I[MTPOT'PAMME
11 KJTIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ pa3jiejioB U TeM Bcer  Konrpoabnbl  IIpakTHyeck
oOpa3oBaTeJibHbIE
n NPOrpaMmsl 0 € padoThI ue padoTbl
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarsuTtHoe 1oJe. bu6mmoreka [JOK
1.1 ONEeKTpOMarHuTH 11 1 3 https://m.edsoo.ru/7f41c9
ast MHYKIHsS Tc
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHudecKkue u bubmuorexa [JOK
2.1 3JIEKTPOMAarHuTH 9 1 https://m.edsoo.ru/7f41c9
bIe KOJICOaHuUs Tc
MexaHudeckue u bubmuorexa [JOK
2.2 3JIEKTPOMAarHuTH 5 1 https://m.edsoo.ru/7f41c9
bIE€ BOJIHEI Ic
bubmuorexa [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c9
Tc
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH




OCHOBBI

. bu6mmoreka [IOK
CIIeIUaIbHOM
3.1 4 1 https://m.edsoo.ru/7f41c9
Teopuun e
OTHOCHUTEIIBHOCTH o
Uroro no pazaeny 4

Pazgea 4. KBAHTOBAS ®PU3UKA

Pa3nea 5. JIEMEHTDBI

ACTPOHOMHUHU U ACTPOPU3UKHU

DJIeMEHTHI bubmuorexa [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c9
OIITUKA Ic
bu6mmoreka [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c9
Tc
bubmuorexa [JOK
4.3 ATOMHOE SApO 5 https://m.edsoo.ru/7f41c9
Ic
Uroro no pazueny 15

I[MTPOT'PAMME

DJIeMEHTHI bubmuorexa [JOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41c9
actpousuKu Tc
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE
bu6mmoreka [IOK
0606
6.1 OOHIATOTIEe 4 https://m.edsoo.ru/7f41c9
MOBTOPEHHE
Tc
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE
KOJIMYECTBO 68 4
YACOB IIO




n/n

IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Tema ypoka

Koa-Bo
4acoB

®u3uka — Hayka o npupone. Hayunsie MeToAbI TO3HAHKS OKPYKAIOLIErO
Mupa
Ponb 1 MecTO Gpu3uKu B pOpMUPOBAHUH COBPEMEHHON HayuyHON KapTUHBI

MUDA, B IPAKTUYECKOMN JEATEIbHOCTH JIIOAEH

MexaHnudeckoe JABHXKCHUC. OTHOCHUTENHLHOCTh MEXaQHHYSCKOT'O JBWKCHUA.
HepeMemeHHe, CKOpPOCTb, YCKOPCHUC

PaBHOMEpPHOE IPAMOJIMHEMHOE IBUKEHHE

PaBHOYCKOpeHHOC HpﬂMOJ’IHHCﬁHOC JABHOXKCHUC

CBoOogHoe majieHue. Y CKOpeHrue CBOOOTHOTO TaICHUS

KpuBonuneitnoe neuxenue. JBimkeHne MaTepuaibHOW TOUYKU MO
okpyxHOocTU. KoHTposibHast padoTa no Teme «PaBHOyCKOpeHHOE
JABHKEHH ).

[Tpunumn otHocutensHocTH ["anunes. UHepnuanbHble CUCTEMBI OTCYETA.
ITepBpbiii 3akoH HetoTOHA

10

11

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoi 3akon HetoTona
JUJIS. MATEPUAIBHON TOYKH

Tperuii 3akoH HproTOHA U1 MaTEpUaIbHbBIX TOUEK

3akoH BCEMHUPHOI'O TATOTCHUS. Cuniia TSKECTH. HepBaﬂ KOCMHUYECCKaA
CKOPOCTb

12

13

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koappunment tperns. Cuiia COnpoTUBIEHUS TPU JBHKEHUH
TeNa B )KUAKOCTH UJIM rase

14

[TocTynaTenbHoE U BpamaTeabHOE JBUKEHHE aOCOTIOTHO TBEPJOTO TENa.
MowmenT cunsl. [lnedo cumbl. Y cinoBus paBHOBECHS TBEPIOTO Tea

15

16

I/IMHYJ'IBC MaTepHaHLHOf/'I TOYKH, CUCTCMbI MAaTCPUAJIBHBIX TOYCK. I/IMHy.TIBC
CHIIBI. 3aKOH COXpPaHCHUA UMITYJIbCA. PeaktuBHOE JBHXKCHUC

PabGora u MOIIIHOCTDH CHIJIBI. Kunerndaeckas SHEPIUid MaTepI/IaJ'ILHOI‘/’I‘TO‘-IKI/I.
TeopeMa 00 U3MEHEHUH KHHGTH‘ICCKOIYBHCPFHH

17

[TorenumanbHas sHeprusd. [loTeHManbHas YHEPTUs yIpyro
nedopMupoBaHHOM NpykuHbI. [loTeHIManbHas sHeprus Teaa BOIu3u
MIOBEPXHOCTU 3€MJIU

18

HOTGHHI/IaJ'H)HI)Ie 1 HEIIOTCHIMAJIBbHBIE CHUJIBI. CBs13b pa6OTI)I

HEIIOTCHIINAJIbHBIX CHJI C UBMCHCHUEM MEXaHNYECKOM OHEPIUU CUCTEMBI TCII.

3aKOH COXpaHEHMsI MEXaHHUUECKON YHEPIHU




JlaboparopHas pabota «lccrnenoBanue CBSI3M pabOThI CUIIBI C H3MEHEHUEM

19 MEXaHUYECKOM IHEPTUU TeJla Ha IPUMEPE PACTKEHUSI PE3MHOBOTO JKT'yTa) !

20 KonTpoasHnas padora no teme «Kunemaruka. /lunamuka. 3aKoHbl |
COXpaHeHHs B MEXaHHKe»

o1 OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKO Teopun. bpoyHoBCKOE |
neuxenue. uddysus

” Xapakrep JBMKEHUS U B3aUMOJCHCTBUA YacTUll Beuiecta. Monenu |
CTPOEHHUSI Ta30B, KUJKOCTEH U TBEPABIX TeEll

23 Macca monekyn. KonndectBo BemectBa. [locrosanas ABoraapo 1

24 TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp |
Ienscus

25 Wneansheiii raz B MKT. OcHoBHOe ypaBHeHue MKT 1

26 AOcomoTHas TemrepaTypa Kak Mepa CpeiHel KHHETUYECKOW SHEPTruu |
JBUKEHUS MOJIeKyI. Y paBHeHne MenaeneeBa-Kitaneiipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI 1

)3 JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH MEXKy ITapaMeTpamMu |
COCTOSIHUSI Pa3pEKEHHOI0 ra3a

29 M3omnporiecchl B uaeaqbHOM Ta3e U uX rpaduyeckoe mpeIcTaBlIeHe 1
BuyTpeHHss SHEprus TepMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€

30 n3meHeHus1. KonumdecTBo TerioTsl U padbota. BHyTpeHHsist sHeprus 1
0JIHOATOMHOTO MJI€aIbHOIO Ta3a

31 Buasl Tenonepenaun. KonrposabHas padora no teme «I'azoBbie |
3aKOHBI».

1 VYV nenpHas TEII0EMKOCTh BenlecTBa. KoaM4ecTBO TEIIoTsI IPU |
Teronepenaye. AnnabaTHbBIN TIpoliece

33 [lepBblil 3aKOH TEPMOJAMHAMUKHU U €r0 IPUMEHEHUE K U30IpoLieccaM 1

34 HeoOpatumocTs mpoiieccoB B mpupoae. BTopoii 3akoH TepMOIuHAMUKA 1

35 [Tpunnun nevictBus u KII1/I TerumoBoi MammHbl 1

36 [Mukn Kapno u ero KIT/I 1

37 DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETHKU 1

38 Ob6o6maromuit ypok «MomnekyinsipHas ¢puznka. OCHOBBI TEPMOJUHAMUKI 1

39 KonTtpoubHnas padora no teme «MosekyaspHas ¢pusuka. OCHOBBI :
TEPMOAMHAMHUKI»

40 [TapoobpazoBanue u koHaeHCanws. VcrapeHue u KumeHue 1

41 AOcoroTHas 1 OTHOCUTEIIbHAS BIAXXHOCTH BO3ayXa. HackImeHHasii map 1

4 Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB |
kpuctamwioB. JKunkue kpuctamisl. CoBpeMEHHBIE MaTepHATIbI

43 [MnaBneHue u KpuctauM3anus. Y enbHas TerioTa miasienus. CyonuManus 1

44 YpaBHEHHE TEIUTOBOTO OaslaHca 1




OnexTpuzanus Teil. JNeKTpUuYecKui 3apsia. J(Ba BUaa AIEKTPUUYECKUX

45
3apsioB

46 [IpoBOIHUKY, TUBIEKTPUKH U OTYIIPOBOAHUKU. 3AKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsiaa

47 BsaumonerictBue 3apsioB. 3akoH Kynona. TouedHbli 2J1eKTpUUYECKUH 3apsi

43 Hanpssx€HHOCTB 2nekTprudeckoro noss. [IpuHuun cyneprno3unuun
ANEKTPUYECKUX MOJel. JINHNY HanpssKEHHOCTH

49 Pabora cui anekrpocraruyeckoro nois. [lorennuan. Paznoctsb
MOTEHI[MAJIOB

50 [IpoBOAHUKY U JUAIIEKTPUKHU B 3JIEKTPOCTATUUECKOM I10JI€
HusnexTpudeckas MPOHUIIAEMOCTb

51 OnektpoéMkocTb. Konnencarop

57 DIIEKTPOEMKOCTD INTIOCKOTO KOHJIEHCATOPA. DHEPTUs 3apsyKEHHOTO
KOHJIEHCATOpa

53 JlaGopaTtopHast pabota "M3mepenne 3meKTpoEMKOCTH KOHJIeHcaTopa"
[IpuHUuMI NEHCTBUA U TPUMEHEHUE KOHIEHCATOPOB, KOMUPOBAIBHOTO

54 arnrapara, CTpyHHOro NpuHTepa. DJIEKTPOCTaTUUYECKas 3allUTa. 3a3eMJICHHUE
AIEKTPONPUOOPOB

55 DIIEKTPUUECKHI TOK, YCIOBHS €ro cymecTBoBanus. [locrosinubiii Tok. Cumna
toka. Hanpsixenue. Conporusnenue. 3akoH OMa sl y4acTKa LETH

56 [TocnenoBarensHOE, NapaIeIbHOE, CMEIIAHHOE COSTMHEHUE TPOBOJIHUKOB.
JlaGopaTtopHas pabota «/3yueHue cMEaHHOTO COSTMHEHUS PE3UCTOPOBY

57 Pabota u MOITHOCTE ANIeKTpUYecKoro Toka. 3akoH Jxoymns-Jlenmna
3akon OMa 11 MOJTHOM (3aMKHYTOM ) AleKTprudeckoi renu. Koporkoe

58 3ambikanue. JlaboparopHas padora «M3mepenue DJC ucTouHMKa TOKA U €T0
BHYTPEHHETO COMPOTUBIICHUS

59 DNIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTh
COTIPOTHUBIICHUS METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTh

60 DNEeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB

61 [TonynpoBoAHHMKH, UX COOCTBEHHAS U MPUMECHAs MPOBOANMOCTh. CBOMCTBA
p—n-niepexoza. [lomynpoBogHUKOBbIE TPHUOOPHI

& DIIEKTPUUYECKHUI TOK B paCTBOpAX M pacIijlaBax 3JIEKTPOIUTOB.
DIIEKTPOIUTHYECKAS AUCCOLUALIMS. DIICKTPOJIN3

63 DNeKTpUUeCKHuil TOK B Tazax. CaMOCTOSATENbHBIA U HECAMOCTOATENbHbBIN
paspsa. Mounus. [1nazma

64 DneKTpudeckue mpuOOphl U YCTPOMCTBA M MX MPAKTHIECKOE MPUMEHEHHE.
[IpaBuna TeXHUKH OE30MACHOCTH

65 Ob6o06maromuit ypok «1eKTpOAMHAMHUKA

66 KonTpoabHas padora no teme «uekrpocraTuka. IlocrossHHbIi

3JIEKTpUYeCKHil TOK. TOKH B pa3IM4YHBIX cpeaax»




67 KonTposbHasi paGora mo teme "JiekTpoauHamMuKa' 1
68 O6o06maromuii ypok mo temam 10 kiracca 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68

11 KUIIACC
Ne ni/m Tema ypoka Homartee
3aJaHue

| [TocTosiHHBIE MarHUTHI M UX B3aUMOJEHcTBHE. MarHuTHOE MoJIe. |
Bektop MarHuTHOM MHAYKUMK. JIMHUYM MarHUTHOW MHAYKIUH

) MarnuTtHoe 1ose NpoBOJHUKA ¢ TOKOM. OnbIT Dpcresa. |
BsaumopeiicTBue NpoBOIHUKOB C TOKOM

3 JIaboparopHast pabota «/3ydeHrne MarHUTHOTO TOJISI KaTYIITKU C !
TOKOM»
JleiicTBrE MarHUTHOTO TIOJISl HA MMPOBOJIHUK ¢ TOKOM. Cuia

4 Awmmepa. JlaboparopHas pabora «lccienoBanue nenicTBHS 1
MMOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM)

5 JleiicTBrE MarHUTHOTO TOJISl HAa IBHKYIIYIOCS 3aPsHKEHHYIO |
yactuny. Cuna Jlopenma. Pabora cuibl Jlopenia
DnekTpoMarHuTHast HHAYKIHs. [loTok BekTopa MarHuTHOM

6 uHaykuuu. O/1C nHAyKuuy. 3aKOH IEKTPOMarHuTHOM HHIAYKIIMH 1
®dapanes

7 JlabopaTtopHas pabota «MccnenoBanue siBIeHUS |
AJIEKTPOMArHUTHON WHIYKITUW
NunyktuBHOCTD. SIBNeHue camounaykuuu. IC caMouHyKIuu.

8 DHeprusi MarHUTHOT'O MOJIsl KATYIIKUA ¢ TOKOM. DJIEKTPOMarHuTHOE 1
rnoJse
TexHr4ecKue ycTpocTBa U UX MPUMEHEHHE: TTOCTOSTHHBIE

9 MarHuThbl, 3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTEIH 1
3JIEMEHTApHbBIX YACTHUILl, MHAYKIMOHHAS [1€Yb

10 O606maromuii ypok «MarautHoe mnojie. DJIeKTpoMarHuTHast 1
WHITYKITUS

1 KonTponpHas pabota mo Teme «MarHuTHoe ToJie. |
DneKTpoMarHuTHasT MHIYKITHS
CBoOoHBIE MEeXaHHUECKHE KoeOanus. ['apMoHudeckue

12 KosiebaHus. YpaBHEHHE TaPMOHHUYECKUX KOJICOaHUH. 1
[IpeBpanienue 3nepruu

13 JlabopaTopHas pabota «lccinenoBanue 3aBUCUMOCTH TIEPUOIA 1
MaJIbIX KOJIeOaHUH Tpy3a Ha HUTH OT JYIMHBI HUTH U MAcChl Tpy3a»

14 Koneb6arenbublit KoHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE 1




KosieOaHUs B UICATBHOM KoJ1e0aTeIbHOM KOHTYpe. AHAIOTHs
MEXy MEXaHUYECKUMH H JIEKTPOMArHUTHBIMU KOJIeOaHUSIMH

®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HJI€ATbHOM

15 Kosie0aTeabHOM KOHTYpe
[IpencraBnenue o 3aTyxaromux KojaeOaHusx. BeiHyk1eHHbIC

16 MexaHu4yeckue kosiebanus. Pesonanc. BeiHyX1eHHBIC
3JIEKTPOMAarHUTHbIE KOJIeOaHUs
Ilepemennsblii Tok. CHHYCOUJAJIbHBIN IEpEMEHHBIN TOK. MOIIHOCTD

17 [IEPEMEHHOI0 TOKAa. AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIBI
TOKA U HaIPSKEHUS

18 Tpancdopmarop. [IpousBoacTBo, nepeaaya u norpediieHue
JIEKTPUYECKON SJHEPTUU

19 VY CTpONCTBO U IPAKTUYECKOE IPUMEHEHHUE IIEKTPUUECKOIO
3BOHKA, F€HEpaTOpa MEPEMEHHOTr0 TOKA, JINHUH JIEKTpoIiepeiay
DKOJOTrM4eCKHE PUCKU IIPU IPOU3BOJCTBE IJIEKTPOIHEPTUH.

20 KynbTypa ncnosb30BaHus 31€KTPOIHEPTHH B TIOBCEIHEBHON
KU3HU
MexaHuueckue BOJIHBI, YCIIOBUS pacipocTpanenusd. [lepuos.

21 CkopocTb pacnipocTpaHeHUsl U JuIMHA BoJIHbL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

2 3ByK. CkopocTh 3ByKa. [’ pomkocTh 3Byka. Beicota Tona. TemOp
3BYyKa

23 ONEeKTpOMarHuTHBIE BOJHBI, X CBOMCTBA U ckopocTs. [lkana
AJEKTPOMAarHUTHBIX BOJIH

24 [IpuHIMIBI paguOCBsI3U U TeNEBUACHUS. Pa3BuTHE CPEICTB CBA3H.
Pannonokanus

25 KonrtponbHas padora «Konebanus 1 BOJTHbD)

2% [IpssMonMHENHOE pacpOCTPAHEHHUE CBETA B OJJHOPOJHOM cpene.
Toueynslii HCTOYHUK cBeTa. JIyd cBeTa

7 OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHus cBera. [locTpoenue
M300paKeHU B IJIOCKOM 3epKajie

)3 IIpenomiienue ceta. [lonHOE BHYTpeHHEE OTpaKEHHE.
IIpenenbHbIi Yol NOJHOTO BHYTPEHHETO OTPAXKEHUS

29 JlabopaTtopHas pabota «3mepenne moka3aress IpeoMICHUS
CTEKJIa»

30 JIunssl. [Toctpoenue nzodpaxenuii B auH3e. opMyiia TOHKON
JIUH3bI. Y BEJIMYEHUE JIMH3bI

31 JlaGopatopHnas pabora «lccnenoBanue cCBOWCTB N300paKeHUN B
JIMH3aX»

32 Hucnepcus cseta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.




Jlaboparopnas pabota «HabnrofaeHne nucrnepcuu CBETa

HNutepdepennus ceera. udpakmus ceera. JudpakimonHas

33 <
pemérka

34 ITonepedHocTs cBETOBBIX BOJH. [losgpu3anus ceera

35 Onrtuyeckue NpuOOPB! U yCTPOHCTBA U YCIOBUS X 0€30I1aCHOTO
IIPUMEHEHHUS

36 I'paHu1IBI TPUMEHUMOCTH KJIacCHUeCKOW MexaHuku. [loctynaTsl
CIEeLUaIbHON TEOPUH OTHOCUTEIBHOCTU

37 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEUIEHUE BPEMEHU U
COKpAlIEHHUE JUIMHbI

18 OHeprus U UMILYJIbC PEISITUBUCTCKON YyacTULIBI. CBsA3b MACCHI €
SHEPrueil U UMITYJIbCOM. DHEPIUs MOKOs

39 KonTponbnas padota «Ontuka. OCHOBBI CHIEIMATEHON TeOpun
OTHOCHUTEJIBHOCTI

40 ®otonsl. opmyna [Inanka. DHeprus 1 UMIyabC GoToHa

A1 OtkpsiTue u uccnenoBanue poroddpdexra. OnbiTe A. I
CroneroBa

4 3akonbl pororddekra. YpaBHeHue DiHmTeHHA 1 hoTodrdhdekTa.
«Kpacnas rpanuma» gortorddexra

43 Hasnenne cera. OnwiTel [1. H. JIebenepa. Xumudeckoe aeicTBre
cBeTa

m TexHnuyeckue ycTpoicTBa 1 NPaKTUIECKOE TPUMEHEHNE:!
¢boTo37eMeHT, POTONATUHK, COJIHEUHas OaTapesi, CBETOIUO

45 Pemenue 3ana4 no Teme «371€MEHTHI KBAHTOBOW OMTHKU

46 Mogens atoma Tomcona. OnbIThl Pesepdopra mo paccesHuto o-
yactull. [Inanerapnas Moaens atoMa

47 IToctynater bopa

43 N3nyuenue u normnouieHue GOoTOHOB MPH MEPEXOE aToMa ¢ OJTHOTO
YPOBHS SHEPTUU Ha Apyrou. Bunel cnekTpos

49 BonnoBsele cBolicTBa yactull. Bonnsl ne bpoinsa. KopnyckymnspHo-
BOJIHOBOH nyann3M. CIIOHTaHHOE U BBIHY)KJIEHHOE U3JTyUYEHUE

50 OTtkpsiTHE pagunoakTuBHOCTH. OnbITh Pezepdopaa nmo
OIIPEAEIIEHUIO COCTABA PAJIMOAKTUBHOTO U3IIyYE€HHUS

51 CgoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. Brnusaue
PaZOaKTUBHOCTH Ha KHUBbIE OPTraHU3MBI

50 OTkpbITHE IPOTOHA U HeWTpoHa. M30Tonbl. Anbda-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uzinydyenue
OHeprus CBA3M HYKJIOHOB B szpe. SnepHsle peakuuu. S nepHbii

53 peaxTop. IIpobnemsbl, nepCcreKTUBBI, IKOJTOTUYECKUE aCTIEKThI

SIEPHOMN SHEPrEeTUKU




OnemeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA. MeTobI
HaAOJIOACHUS M PETUCTPALIMH HJIEMEHTAPHBIX YacTull. Kpyribrii

>4 crosl «@yHaMeHTaIbHbIE B3aUMOAEHCTBY. ENUHCTBO !
(bu3n4ecKkoil KapTUHBI MUPa

55 Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, MIIAHETHI, UX |
BUaUMOE JBMKeHHE. ColHeYHas cucTeMa

56 Connue. Conneunas akTUBHOCTh. McTounuk sHeprun ConHua u 1
3BE3]T
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3/IbI ITIABHOMN

57 rocJeoBaTenbHOCTH. BHyTpennee crpoenue 38E31. CoBpeMeHHbIE 1
IIPEJCTABICHUS O MIPOUCXOXKICHUN 1 3BoroLMY COJHLA U 3BE3]

53 Muneunsiii [1yte — Hama I'anaktuka. Ilonoxxenue u 1BUKeHNE |
Connua B IN'anaktuke. ["anaktuku. YEpHbIE ABIPHI B sApaxX rajlakTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopus bosbioro B3phiBa. |
PenukroBoe u3inydyenue. MerarajiakTuka

60 Hepemennsie npo6iieMbl aCTPOHOMUUT 1

61 KonrtponbHast pabota «1I€MEHTBI aCTPOHOMHH U aCTPOPUIUKI» 1
O6o06matomuii ypok. Poib ¢pusuku u acTpoHOMUU B

62 9KOHOMHMYECKOM, TEXHOJIOTUYECKOM, COLIMAIBHON H THYECKOM 1
cdepax AesTenbHOCTH YEJI0BEKa

63 O6o6mmaromuii ypok. Poib 1 MecTo pu3uKy U acCTpOHOMUU B |
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64 O6o06maromuit ypok. Posib puznueckoit Teopun B popMUpOBaHUU |
MIpe/ICTaBIeHUH 0 GU3NYECKON KapTUHE MHUpa
O6o0maromuit ypok. Mecto ¢pu3zndeckoil KapTHHBI MUpa B 0011eM

65 Py COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NPEACTABIECHUHN O 1
IIpUpoEe

66 MaruauTtHoe nose. DIeKTpOMarHuTHas UHAYKIHS 1

67 OnTuka. OCHOBBI ClIENIMATIbHON TEOPUU OTHOCUTEIBHOCTH 1

68 KBanrtoBas ¢usnka. D1neMeHThl aCTPOHOMHUH U aCTPOPU3UKHI 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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