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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUI U TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOW MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi denepanuu, PEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHbIMM MpeaMeramu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHUsl, INIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM 00yUYeHUs;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rojgam oO0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoabHBIN Kype GU3NKN — CHCTEMOOOpa3yoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Vcmosib30BaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenelnsieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTepHaloB C 3aJlaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (OPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUN UMHU YI9€OHBIX UCCIIEIOBaHUM.

B ocHoBy kypca ¢u3WKu 1y ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAX HUACH, KOTOpPbIE MOXHO paccMaTpUBaTh KaK MPHUHLHIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOMPOCHI KJIACCUYECKOMN, TaK M COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
oObeMHEH BOKpYr (Qusnyeckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTHYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKUX U TEXHOJOTMYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM pallMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (hU3MUEecKue TeopuH ((PopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUECKON Teopuu, posin pyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpPraHU3alldU SKCIEPUMEHTAIBHOU NESITENbHOCTU O0YYarOIIUXCS.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB H JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B IporpamMme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yKa3aHHOM IepeyHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW IUIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMuMHUCd YMEHHSMHU MPOBOAUTH KOCBEHHBIE WM3MEPEHHUsI, HCCIICIOBaHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEMICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aJlaHHOM (PU3NYECKON MOJIEIIbIO, MO3BOJISIFOIINE TPUMEHSITh U3YUEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSCHEHHE TPOTECKaHUS (PU3MUECKUX SIBJICHWW M TPOIECCOB B OKPYXKaIomeh
KU3HHU, TpeOyronue BbhIOOpa (U3UYECKON MOAENU Mg CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3HUKK Ha YpOBHE CpeHEro 00111ero 00pa30BaHusl IOKEH U3y4aThCs B YCIOBUAX
peIMETHOro KaOuHeTa (U3HKU WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe O0O0OpYyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YICHHUECKHX MPAKTHUYCCKUX PadO0T U JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUS  M3y4aeMbIX  SBJIEHHA ©W  TPOIECCOB, OMIUPUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpynOBaHME MJII YYEHUYECKHX TPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTAa Ha JBYX oOOydJamomuxcs. TemaTHueckne KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHM LIEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUHU SBIISIFOTCS:

o (dopMupoBaHHEe WHTEpeca M CTPEeMJICHHs OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POPMUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBIICHHSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHHUs
OCHOB CTPOCHHMSI MaTepuu U (pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanne ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue TpenCTaBICHUNH O pONMHM (PUMKH IJIS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHUeM CIEIyIOMNUX 3a7a4d B

mporiecce n3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero 0Opa30BaHuUs:



e TmpuoOpeTeHne  CUCTEeMbl  3HaHUK 00  o0mux  (PU3MUECKHX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOGHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKo MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCHCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS M TMPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEAENIECHNS IOCTOBEPHOCTH MOTYYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 kmacce — 68 gacoB (2 yaca B HEJCIIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIUXCS.



2. COJEP)KAHUE OBYYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto dusuku B GOpPMUPOBAHWU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble ¥ I1U(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemernienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOM TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MepeMEeIICHUs
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWe  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITIOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOpPEHUE.

TexHuyecknue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TIEpeayn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



H3mepenune yckopeHus CBOOOHOTO MaeHHUS.

HampaBneHue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHre COOTHOLIEHUS MEXKIY IyTSMH, MPOUIECHHBIMUA TEJIOM 3a
NOCJIEIOBATEIbHBIE PAaBHBIE MPOMEXYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeii  3akoH  HprotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tsbxkectu. llepBas kocMmudeckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus1, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nmokos. Koaddumument tpenus.
Cuita conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaumieHus. llnewo cumbl. YcnoBud
paBHOBECHUS TBEPIOIO TEJIA.

TexHnueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MACC B3aMMOJICUCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTe. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Y cioBus paBHOBECHUS TBEPAOTO Tea. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonivl

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIlvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpaIeHUs.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMIynbC cuiibl 1 U3MEHEHHME HMITyJIbCa TEla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

Kunernueckass 3Heprusi MarepuanbHOW TOYku. Teopema 00 HU3MEHEHUH
KMHETUYECKOU DHEPTUU.

[ToTennmansHas DHEPTHUSL. [ToTeHnmansHas SHEPrUs yYIpyro
neopmMupoBaHHOM — mpykuHbl.  [loTeHuumanpHass SHeprusi Tena  BOJIU3H
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHbIE  Cuibl.  CBA3b  pabOTHI
HEIOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckue yCcTpOMCTBA M NPAKTHUYECKOE NMPUMEHEHHE: BOJOMET, KONED,
IPY>KUHHBII UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEeHIMATLHON SHEPTrUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEpPIruu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHast u3nka U TEPMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBYS YacTUIl BewiecTBa. MoJenu CTpoeHMsl Ia30B, XHIKOCTEH W
TBEPABIX TEN U O0BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojenei. Macca u
pa3mepsl Mosekyn. KomnuectBo BemectBa. [locrosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.

Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HJeaIbHOro raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpPEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCINHEHUN.

OneiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHME MEXMOJIEKYJISIPHOTO
B3aUMOJCHUCTBU.

Monenb, niuTocTpupyomas Ipupoay AaBiICHUS Ta3a HAa CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS HJICAIbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmoannamuueckass cucrema. BHYTpeHHsAsT 3HEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJbHOrO  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4eHHUE. Y AENIbHAS TEIJIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 aamabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akoH TepmoguHaMuku. HeoOpaTtuMocTh MPOIeccoB B MPUPO/IE.

TeruoBpie  mamumHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHust SHEpPruM B TEMJIOBbIX MaiuMHax. Koap¢uuueHT mnone3Horo



nevctBus TemwtoBod mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT mojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIIOIHEPTETUKHU.

TexHHuYecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH »HEpruy Tejda MPU COBEPIICHWH pPaOOTHI: BBUIET
npoOKu W3 OyTBUIKM TMOJA JEHCTBHEM CXAaTOro BO3AyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTrUn (TeMIlepaTyphl) Tejla Npu Terionepeaaye.

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

Mopnenu napoBoil TypOUHBI, ABUTATENsl BHYTPEHHETO CTOPAHHUSI, PEAKTHBHOI'O
JBUTATEJISL.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvle nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannmmueckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMU MOIYUYECHHUSI COBPEMEHHBIX MaTEpHasloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenue npu nMoHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIAKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIEHUS KPUCTAUTMUECKOTO BEIIEeCTBA.

JleMoHCTpauus KpucTasioB.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Paznen 4. JaekTpoanHamMuka

Tema 1. Inekmpocmamuka

ONeKTpU3alusl TeJ. OJEKTpUYecKuil 3apsia. JlBa BUAa DIEKTPUUECKUX
3apsAnoB. IIpOBOOHUKH, IOUAJIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AIEKTPUYECKUI 3apsia.
Onektpudeckoe mone. Hanpsok€HHOCTh  AnekTpuueckoro mnojsa.  I[IpuHuun
CYNEPHO3ULHNN 3IEKTPUUECKUX MOJeH. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
TIOJISL.

Pabora cun  anekrpocratudeckoro  mosis.  Ilorenuuman.  Pa3HocThb
MOTCHIMANOB. [IpOBOAHUMKM © JIUINEKTPUKA B 3BJIEKTPOCTATUYECKOM IOJIE.
JnanexkTpruyeckas IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KongeHncatop. DmeKTpOEMKOCTh TIIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

TexHuyeckrue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOI,
AIIEKTPOMETP, DJJIEKTPOCTaTHUYECKas 3aluTa, 3a3€MIIEHHUE 3JIEKTPOIpHOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpoNCTBO M MPUHLMI IEUCTBUS DJIEKTPOMETPA.

B3auMopencTBre HaAIEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

JIMPEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMIAgu
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUYECKOW IPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonivl

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toxku 6 paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
Nctounuku Toka. Cuina Toka. [TocTOsIHHBIN TOK.

Hanpsoxenue. 3akon OMa 1Sl y9acTKa LETH.

DJIEKTPUYECKOE COMPOTHBIICHUE. YACIbHOE COMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIAHHOE COCTMHEHNE MMPOBOTHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.



ONEeKTpOABIXKYLIAasl CUjla M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMbIKkaHue.

OnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAIOB.  3aBUCHUMOCTb
COIPOTHUBJICHUS METAJLIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DJIIEKTPUYECKUNA TOK B BakyyMe. CBOMCTBA JJIEKTPOHHBIX ITy4YKOB.

[TosrynpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAasT  IPOBOJUMOCTb
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYEeCKHd TOK B  PAcTBOpax M  paciulaBaX  AJIEKTPOJIMUTOB.
DNEKTPOIIUTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnexkTpuyeckuid TOK B raszax. CamMOCTOSATEIbHBIM M HECAMOCTOSATEJIBbHBIN
paspsa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTelIbHbIC IMPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, NOTYIIPOBOAHUKOBBIN U0, FalbBaHUKA.

Jlemoncmpayuu

W3mepeHre CUibl TOKA U HANIPSIKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAHN TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CmMemaHHoe COeTMHEHNE ITPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JIUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne cMEemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUSI.

HaGmronenue amextposusa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
Ounonoruu, XMMHUM, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwssmusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (hakT, runores3a, Quanyeckas BEJIUYMHA, 3aKOH,
Teopusl, HAOIIOAEHHE, IKCIIEPUMEHT, MOJEIIUPOBAHHUE, MOJIEIb, U3MEPEHHUE.



Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIUU HA OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexaHnndyeckoe ABM)KEHUE B KUBOW Ipupoae, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOUN NPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIpPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUIKOCTEH M
ra3oB, AJIEKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs UCCOLMALNA,
rajbBaHUKA.

I'eocpaghus: BIaxXHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: mpeoOpa3oOBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHHKE, IOJIUIMIIHUKY, HMCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTEpHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTEbHbIC npuboOpkL,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 KJIACC
Paznen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMoAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarmuTHOM uWHAyKuuu. I[IpuHumn cynepno3unuu
MAarHUTHBIX MoJiek. JIMHMM MarHuTHOM MHAyKUMU. KapTMHa JIMHHUM MarHUTHOU
WHYKIINH TOJIS TOCTOSSHHBIX MarHUTOB.

MarnutHoe TI0Jie TMPOBOJHMKA C TOKOoM. KapTuHa JHHUN WHIYKIUH
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKHA ¢ TOKOM. OnbIT IpcTena. BzanmoeiicTBue npoBOTHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHUE 3apsKEHHOW YacTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl JlopeHna.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKOUU. IlOTOK BeKTOpa MarHMTHOM
UHIYKIUU. OJIEKTPOJBIXKYIAA CUJIa WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu dapanes.



BuxpeBoe aekTpruecKoe mMoje. OJIEKTPOABMXKYLIas CHJIa WHIAYKUUU B
IIPOBOJHUKE, TBUKYILIEMCS IOCTYNATENbHO B OAHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

MHAyKTUBHOCTE.  SIBIIGHME CAaMOMHIYKLUUHU. OJEKTPOABIXKyLIas cuia
CaMOMHIYKIIH.

OHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHu4eckue yCTpoWCTBa M IPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MarHuThl, JJEKTPOMATHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTUL], UHIYKIHOHHAs 1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JIMHUY MHAYKIIMY MarHATHOT'O TOJIA.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBneHuE IIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuo Jlenua.

3aBUCUMOCTD JJIEKTPOABUKYILIEH CUIIbl UHAYKIMU OT CKOPOCTH U3MEHEHUS
MarHMTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

M3y4yeHne MarHuTHOTO IOJIS KaTyIIKH C TOKOM.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW MHTYKLIHH.

Pa3nea 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHumHble Kojaiedanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUUYECKHE  KOJieOaHUSI.
["apmonnueckue xonebanwus. [lepwona, wactota, ammumtyaa u Qasza KoJeOaHUI.
IIpyXVHHBIN MasATHUK. MareMaTu4eCKUl MasTHUK. YpPaBHEHHE TapMOHUYECKUX
kosebanwmii. [IpeBpareHne sHeprUM NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHMYECKUMHU U
ANIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
HHEPIUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouiux KojeOaHusx. BrIHYXI€HHbIE MEXaHHUUECKUE
koseOanus. Pezonanc. BoiHykeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.



[lepemenHblii  TOK. CHUHYcCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUWE CHIIBI TOKA M
HaIPSHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepenadya U NOTpeOIEHUE AIEKTPUUECKON
DHEPIUU. DKOJIOTMYECKHE PUCKH IPU IIPOU3BOACTBE JJIEKTpodHEpruu. Kymbprypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B TIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKHUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JMHUH JIEKTpOoIepe1ay.

Jlemoncmpayuu

HccnenoBaHue mnapaMeTpoB KOJIEOATENbHOM CHUCTEMBI (IPYKUHHBIA WM
MaTEMaTUYECKUI MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBaHue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

HaGmronenue pe3onanca.

CB0OOOHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHaHC mnpu MOCIENOBAaTEIBbHOM COCIMHEHHWH PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBaHue 3aBUCMMOCTH MEpUOJa MabIX KOJeOaHUM Tpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl Ipy3a.

HccenenoBane NEPEMEHHOIO TOKa B LENH W3 IIOCIENOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHbL

Mexanuueckue BOJHBI, yCJIOBHsI pacmpoctpanenus. llepuon. CkopocTh
pacmpocTpaHeHusi W JjiMHAa BoJIHBL. [lomepeuHble W TPOJMOJILHBIE BOJIHEI.
HNuTtepdepenius u uppakuus MeXaHU4eCKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IyUYCHUS! SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHol BoiHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPpaKCHHUE, MpeoMJIeHUe, NoJisapu3anus, Judpakius,
uarepdepenusa. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37a€KTPpOMAarHuTHBIX BOJIH. IIprMEHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIIBI PAIUOCBS3U U TeNIeBUICHUS. Pagunonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeIbI.



TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHHUE TIOTIEPEUHBIX U IIPOJIOTIBHBIX BOJIH.

KoneGmromeecs Teno Kak HCTOUHUK 3BYKa.

HaOnronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaoGmronenune uatepdepeHunu U 1uppakini MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmronenne cBSI3M TIPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYJIOH H
4aCcTOTOM KOJeOaHuH.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
MpeJIOMIICHHE, MOJIApr3aIus, Tudpakius, nHTeppepeHITus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsmMonuHENnHOE pacpoCTpaHEHUE CBETa B
oHOpoaHOM cpene. JIyd cBeta. ToueuyHBIN UCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelNb
npenomiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yros IOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcust cBera. CioXKHBIN cocTaB 0eoro cBerta. LIBer.

ColOuparomue U pacceuBaroliie JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYEcKash cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOMparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JHH3BI. Y BEJIMUYEHUE,
JJaBaeMo¢€ JIMH3O0MU.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass ontuka. WuTtepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

HMudpakuus cBera. [udpakuronHas pemérka. YCIOBUE HaOIIOIEHUS
INIABHBIX ~MAaKCMMyMOB TIPpM NAJEHUM MOHOXPOMATHMYECKOIO CBETAa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHn4eckue yCTpOWCTBA W MPAKTUYECKOE IMPUMEHECHHWE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN ammapaT, MHUKPOCKON, TEJIECKON, BOJOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu



[IpssMonMHEHOE pPACHPOCTPAHECHUE, OTPAXKEHHUE M NPEIOMIIEHHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TomHOE BHYyTpEeHHEE OTpakeHre. MoJielib CBETOBOAA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moenu MUKpPOCKOIIa, TeJIECKOTIA.

Hab6mronenue naTepdepennm cBera.

Hab6mronenune nudpaxium ceera.

HaGmronenne nucnepcuu cBera.

[TomydyeHue cekTpa ¢ TOMOIIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaOmnronenue nosisipuzaliuu CBeTa.

Yuenuuecxuii sxcnepumenm, nabopamopHule pabomuol

N3Mepenue rnokaszaress NpesIoMIICHUS CTEKIIA.

HccnemoBanre CBONCTB H300paKEHUH B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIELMAJIBHOW TEOPUM OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIbI. DHEPTHS
ITOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbororddexra. YpapHenue DiHmTeHa s Gotodaddexra. «KpacHas rpaHuna»
dbotorddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHUYECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAast OaTapest, CBETOAUO/I.



Llemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTA.
CeTonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[InanerapHas mopenb aroma. Iloctymatel bopa. M3nmydeHune u moriiounieHue
($OTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTUU Ha Jpyroi. Bujsr
crieKTpoB. CIIEKTp YpOBHEW 3HEPTUMU aTOMa BOJOPOA.

BousiHoBBIE cBoOMicTBa yacTtull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJiu3M.

CHoOHTaHHOE U BBIHYXJICHHOE U3JIYYEHHE.

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbsita Pezepdopna.

OnpeneneHue IIMHBI BOJIHBI JIa3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB UBITYUCHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomuol

Hab6nronenue nuHeyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BisiHue paainoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.

S nepuble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepuwiii peaktop. Tepmosinepubeiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBHI
AJIEPHOM DHEPTETUKU. DKOJOTUUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DJieMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTob1 HAOMIOIEHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.

®dynaameHTanbHble B3auMoecTBusl. EAMHCTBO M3HYECKOi KapTUHBI MUpA.



TexHuyeckue yCTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunbcoHna, siaepHsblif peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiemMeHTBI ACTPOHOMHUY M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JBHDKCHUE.

CosiHeuHas cucrema.

Cosane. ConHeuyHast akTUBHOCThb. M ctounuk sHeprum ConHUA W 3BE3I.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABIEHUSI O MPOUCXOXKACHUU U 3Botonu ConHIa u
3BE3/1. DTambl )KU3HU 3BE3.

Mineunbiii I[lyte — nama I'amaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0beranue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYeHHE.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnrooenus

HaOmronenust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOIro MOMYIIAPUS U SIPKUE 3BE3/IBI.

HaGmronenus B Teneckon JIlyHsl, miianet, Miieanoro Ilytu.

O6o0maronee NMOBTOPEHUE

Ponr ¢usuku uW acTpOHOMUHM B OSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COITMATILHOM M ATUYECKOM cepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOM KapTUHE MUPA, pOjb (PU3NUECKOIN Teopuu
B (OpPMHPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTHUHE MHpa, MECTO
bu3MYeCcKO KapTUHBI MHpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJCTABICHUMN O PUPOJIE.



MexnpeaMeTHble CBSA3H

N3yuenne kypca ¢gusuku 0a30Boro ypoBHs B 11 kjacce ocylIecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHUE, HAy4HbId (hakT, runoresa, (Qusmueckas BeIMUYMHA, 3aKOH,
Teopusl, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMBl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKUHH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (QYHKIUI, NPU3HAKKM NOJ00US TPEYroJbHUKOB,
OIpeieNIeHUE MIIOMAAN MJIOCKUX (GUryp U 00bEMa Tell.

buonoeus: »nektpuueckue SBICHUS B KMBOM MNpUpoJe, KoyeOaTeabHbIE
JIBW)KCHUS B )KMBOM IIPUPOJIE, ONITHYECKUE SIBICHUS B )KMBOM IPUPOJIE, IEUCTBHE
paualyy HA )KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJl, KPUCTAIUIMYECKasd CTPYKTYpa TBEPIABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON pEIIETKH, CHEKTPAJIbHBIN
aHau3.

l'eocpagusa: marHuTHBIE TIONIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
(doTochEMKa 3eMHOM MOBEPXHOCTH, IPEJICKa3aHUE 3EMJICTPSICEHUN.

Texnonocua: JHMHUM DIEKTpONEpEnad, TIEHEPAaTop IIEPEMEHHOIO TOKa,
JIIEKTPOABUTATENb, WHAYKLIMOHHAA II€Yb, panap, PatHONPUEMHUK, TEIEBU3OD,
anTteHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.



3. INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS IPOI'PAMMbI
1O POU3UKE HA YPOBHE CPEJHET'O OBLIEI'O
OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
obOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX M MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmMera «Dusmka» T0IKHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEeaIu3ali OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHUSI:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3MLMN 00YYAIOLIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUNUCKOr0 OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JNEMOKPATUYECKUX LIEHHOCTEN;

FOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTH B MHTEpPECAX I'PaKIaHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABIEHUH B 00pa30BaTENbHON OPraHNU3aLNH;

YMEHHE B3aMMOJIEUCTBOBATH C COLIMAIIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
uX (PyHKUMSAMU U HA3HAUECHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESTEIBHOCTH;

2) MaTPHOTHYECKOr0 BOCIIUTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UICHTUYHOCTH,
NaTpUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH>KEHHSIM
POCCUICKUX YUYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;



CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaja B MIOCTPOCHUE YCTOMUHUBOTO OYIYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl SCTETUKY HAY4YHOT'O TBOPYECTBA,
npuUCyIero pu3nyeckoi Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:

UWHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCHOHANbHONU JESTEIBHOCTU, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyayieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCTh M CITIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HM,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh JSKOJIOTMYECKOM KYJIBTYpbl, OCO3HAaHHE TJIO0AJIHLHOIO
XapakTepa SKOJOTUYECKUX MPOOIIeM;

TUIAHUPOBAHUE U OCYIIECTBICHHUE JCUCTBUN B OKPYKAIOUIECH CpeJle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHue ONbITa ACATEIIBHOCTA HKOJOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAaHHUE IIEHHOCTH HAy4YHOU JEeATEeIbHOCTH, TOTOBHOCTH B IMpPOIECCE
u3ydeHus: (QU3UKA  OCYIIECTBISATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
NeATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbBTATDI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aeicTBUA:

CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENN ACATEIBHOCTH, 33JaBaTh IAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHHUS;



BBISIBJIAITH  3aKOHOMEPHOCTH W NPOTHUBOPEUYMS B  PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSAX;

pa3palaThiBaTh IUIaH pEIICHHUA MPOOJIEMbI C YYETOM aHaIU3a UMEIOIIUXCS
MaTepUAJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHUBBI B IESITEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTaTOB
LIEJISIM, OLICHUBATh PUCKU NOCIIEICTBUM AEATEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCIOBHUAX  PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

ba3oBble uccienoBarTelbcKue 1eiiCTBUS:

BJA/I€Th HAYYHOM TEPMMHOJOIHEH, KIIOUYEBBIMU IMOHATHUSMU U METOJAMHU
bu3nUecKoil HayKH;

BJIa/IETh HAaBBIKAMH Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOU ACSITENIbHOCTH
B 00y1acTU (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUYECKOTO COACP)KaHUS, MPUMEHEHHUIO Pa3TMYHBIX
METOJI0B IO3HAHUS;

BJIAJ€Th BUAAMU JIEATEIBHOCTU 110 IMOJIyYEHHIO HOBOIO 3HAHUS, €ro
WHTEPIIPETalliY, MPeoOpa3oBaHUI0 W TPHUMEHEHUIO B PAa3IMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJISITh TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeleHHs,, HaXOAUTh apryMEHTbl sl JOKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEUICHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7adylM B 0Opa30BaTEILHOM
JESITEIbHOCTH, B TOM YHUCJIC TIPH U3YYCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKe B MPAKTHYECKYIO 001acTh
KU3HEICSITEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI ¥ PEIICHNUS;

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

Pabora c nundopmanueii:

BJIAJ€Th HABBIKAMHU MOJy4YeHUs] UHPOpManuu (HU3HUECKOTO COAEPKaHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh MOUCK, aHaJu3,
CUCTEMATHU3AIMIO W HWHTEPIPETAIUI0O MHPOPMAIMKU PA3IUIHBIX BHIOB U (HOpM
MPECTABIICHHUS;



OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

WCIIOJIB30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3AIMOHHBIX
3aJa4 ¢ COONIIOJIeHHEM TpeOOBAaHWU DJPrOHOMHUKH, TEXHHKH 0€30MacHOCTH,
THTHUEHBI, PECYpCOCOCpEKCHHsI, TMPABOBBIX M  OTHYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJACPKAHUS B PA3IUYHBIX (opMarax c
yu€TOM Ha3zHaYCHHsI MHPOPMAITUH U 1IEJICBON ayJAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy MpeAcTaBICHUS U BU3yaTu3alliu.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

OCYILIECTBJISITh  OOIllEHHE Ha ypokax (U3UKM U BO BHE-YPOUHOU
NS TENbHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MDJIMKTHBIX CHUTyallMi W  CMAr4aTh
KOH(IJIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
S3BIKOBBIX CPE/ICTB;

MOHMMATh M KMCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX NEUCTBHM C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh  II€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensiTh poiau ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHHKA KOMAHIbI B
OOIIMiA pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTh HOBBIE TIPOEKTHI, OIEHUBATh UJAEH C TO3UIMA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJAECHHE B Pa3IMYHBIX
CUTYaIUsX, TPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO ACSITENLHOCTh B 00JacTU
GuU3MKM U acCTPOHOMHH, BBISBISTH NPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 33]1a4u;



CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MPAKTUYECKON pabOThI C YUETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHUM;

JlaBaTh OIICHKY HOBBIM CUTYaIIHIM;

pacIIMpsATh paMK{ Y4€OHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MIPEAIOUTCHUH;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO J3PYAUIIMA B 00JacTu
(U3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCUTHh KOPPEKTHUBHI B NESTECIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJCTh HABBIKAMH  TO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCUCTBUM M MBICIUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAaHHUII;

UCIIOJIB30BaTh NMPUEMBI peieKCUM JIS OLICHKU CUTYyallud, BHIOOpa BEPHOIO
pelieHus;

YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHIKEHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAM3e pPe3yIbTaTOB
JEATEIIbHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTryMEHTBhl JPYrHUX TMIPU aHAU3E€ pe3yJIbTaToOB
JeATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpouecce QOCTMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOrPAMMEBI
no (¢u3MKe I8 ypOBHS cpeaHero oOmero oOpa3oBaHUS Yy 00yYaronuxcs
COBEPIIIECHCTBYETCS AMOIUOHAJILHBIN HUHTEJJICKT, MpeoJIararoui
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTH MOHUMATh CBOE SMOIIMOHAIHHOE
COCTOSIHUE, BUJICTh HAMPABICHUS Pa3BUTUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUSI, BKJIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCSI K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIIOYAIOIIEH CTPEMIICHUE K JTOCTHKEHUIO LIENIH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATH WMCXOJS HM3 CBOMX
BO3MOKHOCTEM;



IMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh AYMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €ro TMpH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBHICTPANBATh OTHOILICHUS
C IPYTUMHU JIFOJbMH, 3200 TUTHCS, TPOSBIISITh UHTEPEC U pa3peIiaTh KOH(OIUKTHI.

IHNPEAMETHBIE PE3YJIBTATDBI

K konny oOyuenus B 10 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITXCSI YMCHUMN:

JEMOHCTPHUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAyYHON KAapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTU, B TPAKTUYECKOMN JEATEIHHOCTHU JIOJICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (U3MUECKUX MOJIEIeH:
MaTepHaibHas TOYKa, HHEePIIHAIbHAs CHCTeMa OTCUETa, aOCOTIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHHS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU pelIeHnH (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pu3MUECKHUe SBJICHUS (IPOIECChI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETHYCCKON TEOPUU CTPOCHHS BEIIECTBA U
IEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PAaBHOYCKOPEHHOE  TPSIMOJIMHEHHOE
JIBIDKEHWE, CBOOOJHOE TajieHue TeJ, IABMKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3aumojencTeue Ten, nuddys3us, OpOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJl TIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHe, WCIApPEHHUE, KOHJCHCAIWS, IUIABJICHWE, KPUCTAJUTM3aIlUs, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, MTOBBIIICHHE JTABJICHHS Ta3a MPU €ro HarpEBaHUU B 3aKPBITOM
COCyZlle, CBSI3b MEXKIy T[apaMeTpamMu COCTOSHUS Ta3a B HM30MPOIIeccax,
AIIEKTPU3AIUS TeJl, B3aUMOJICHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHWYECKOE JBIDKCHUE, WCIONB3YS (DU3NUYECKUE BEITMYWHBI:
KOOpJIMHATA, TYTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIA,
UMITYJIBC TeJla, KWHETHYECKash DHEPTrus, NMOTCHIMAIBbHAS DHEPTIHs, MEXaHHYeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH ONMUCAHWW TPABUIHHO TPaKTOBATh
(bU3MYECKUl CMBICT HCIOJIb3YeMbIX BEIMYHMH, WX O0O3HAYCHUS W CIUHMUIIBI,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE MAHHYIO (U3UYECCKYIO BEIIMYHUHY C APYTUMHU
BEJTMIMHAMU;

ONKCHIBATh H3YyYEHHBIC TETUIOBBIC CBOKMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3Yysl (DM3WUYECKHME BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKasi SHEPIUsl XaOTHYECKOTO JBIDKCHUS MOJICKYJI, CPEIHEKBaApaTUIHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSsI 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMONEe3HOTO JEUCTBUS TEIUIOBOTO JBUTaTeNsl; MNpPH ONMUCAHUU



MPaBUJIBLHO TPAKTOBAaTh (U3MYECKUH CMBICT HCTIOJIB3YEMBIX BEIWYWH, WX
o0O3HAaUeHUsS W EAWHUIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
(bU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OMKCHIBATh U3YUYECHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHUs (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HANPSHKEHHOCTD TMOJIsI, TOTEHIIMAJ, PA3HOCTh MOTEHIIMAJIOB,;
pU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, MX OOO3HAUYEHMS] W EIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAHHYI0 (U3UYECKYIO BEJIMUYHMHY C APYTUMH BEJIMUYUHAMY,

aHAIM3UPOBaTh (PU3MYECKHUE MPOIECChl U SBJICHUS, UCIIONb3Ys (U3HUECKUE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXPaHEHUSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHIUI CYNEPIIO3UIIMA CHJI, TIPUHIIUI PABHOMPABHUS WHEPIHAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYIO TEOPHI0 CTPOCHUSI BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHECHHS
ANIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasjinyarth CIOBECHYIO
GbOpMyYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3inuarh YCJIOBHUS WX O€30MacCHOTO HCIIOJIh30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh JIKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHMM, MPU ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJIBHBIA CIIOCOO0 M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3WYECKUMHU  BEJIMYMHAMU  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buUKCUpOBaTH PE3yNbTaThl MOTYYECHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIUYHH B
BUJI€ TaONUIl U rpadMKOB, ACJIaTh BRIBOABI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpya MPU MPOBEACHUU UCCICAOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTETHHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyIOBAHUS;



pemiate pacu€THBIE 3aJaud C SBHO 3aJaHHOM (DU3UYECKON MOJEINbIO,
UCTIONB3YS (hPHU3UUECKHEe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 33/1a4U
BbIOMpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE NIl €€ pElIeHUs, NMPOBOJUTH PACUETHl M OLIEHUBATH PEANbHOCTh
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHBYIO
LETIOYKY PACCYKICHHM C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIONB30BaTh  IPU  pPEIIEHWU  y4yeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y MIPEICTABJICHUS YUYEOHOW U Hay4YHO-TIONMYJIIPHON MH(POPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyr0 UH(popMaluio;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpH OOpAIEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
MOBEJICHUA B OKPYXKAOIIEH Cpee;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATH PadOTy TPYNIbl, PAUUMOHAIBHO pPACHpPENeNsTh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYaLMSIX, aJICKBaTHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.

K konmy oOyuenus B 11 kjacce mnpeameTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Yy 00YHAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIIOAEH, LEIOCTHOCTh M EIUHCTBO
(bu3MYecKoi KapTUHBI MUDA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (PUBMUECKUX MOJENei:
TOYEYHBIN JEKTPUUECKUIN 3apsij, Jy4 CBETa, TOUCUHBIN UCTOYHHMK CBETA, A/lepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MpH pPElIeHUH (PU3NUECKUX
3a/1ay;

pacno3HaBaTh (pU3MYECKHE SIBJICHUS (MPOLECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PMBHKH: DJIEKTPUUYECKAsl TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MAarHuTOB, J3JIEKTPOMAarHUTHasT WHAYKUUS, JEHCTBUE MArHUTHOIO IIOJsSI Ha
IPOBOJAHUK C TOKOM M JIBIXKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHBIE KoJjeOaHus U
BOJIHBI, IIPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKECHHE, IPEIOMIICHUE,



unTepdepenus, audpakuus W - TONApU3AIMSA  CBETa, JHUCIEPCHS  CBETa,
dotornextpuaeckuit 3GdexT (hoTtodddekT), cBeTOBOE NaBiieHrne, BOZHUKHOBCHHE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HCKYCCTBEHHas
PaIOAKTUBHOCTH;

OMKCHIBATh W3YYCHHBIE CBOMCTBA BEIIECTBA (DJICKTPUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DJCKTPUYECKYI0  MPOBOJAMMOCTH  PA3IUYHBIX  Cpel) |
AIIEKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEITUUHHBIL:
ANEKTPUUECKUI 3apsijl, CUjia TOKa, JJIEKTPUUECKOE HANpSHKEHUE, DIIEKTPUYECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Ccuia, paboTa TOKa,
WHIYKIMST MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KaTyIIKH, DHEPTHsl JJIEKTPUYECKOTO M MArHUTHOTO IMIOJICH, MEPUOJ U YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi M CHJIa TOKa B MpOLEcce
FAPMOHMYECKUX DJEKTPOMAarHUTHBIX KoOJeOaHuH, (OKYCHOE pacCTOsIHUE U
ONTUYECKasl cuja JMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBICT HCIIOJNB3YyEeMbIX BEIMYMH, WX OOO3HAYEHUS U EAWHUIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIONIME JaHHYI (U3UYECKYI0 BEIMYMHY C JIPYTHMH
BEJIMYMHAMU;

ONKCHIBaTh H3YYCHHbIC KBAaHTOBBIC SBJICHHUS U MPOLECCHI, HCIOJIb3YS
¢uznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMITYJIbC (POTOHA, MEpUOJ NOJypacaia, SHEPIus CBI3U
aTOMHBIX sI7Iep, TpPH OMUCAaHUHM TPABUIBHO TPAKTOBATh (PUIUYECKUI CMBICHT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAu€HUs M €AMHMILIBI, yKa3blBaThb (HOpPMYIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHMHAMH,
BBIUUCIIATH 3HAaUCHUE (PU3HUECKON BEJIMUUHBL;

aHAIIM3UPOBaTh (PU3MUECKHE MPOLECCHl W SBJICHHS, UCTONB3YS (U3UUYECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MMOCJIEA0BATENBHOTO U MapalIeIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
UHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO paclpOCTPAaHEHUs CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia gororddexra,
3aKOH COXPAHEHMs] DHEPruH, 3aKOH COXPAHEHUSI MMIYJIbCA, 3aKOH COXPAHECHHS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOI0 4YMclia, MocTyiatel bopa,
3aKOH paJMOAaKTUBHOTO pacnaja, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUS (TpaHUIlbl, 00JacTH)
IPUMEHUMOCTH,

OTIPEETSATH HANIPABICHNE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJIsI POBOTHUKA
C TOKOM, cuJibl AMIiepa u cuiibl JIopeHna;

CTPOUTh U OIUCHIBaTh H300paKEHUE, CO37aBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;



BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C HCITOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH 3TOM
dbopMmynaupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEJIIMYUH C HCHOJIb30BaHUEM
OpSMBIX M3MEPEHUH: MPU O5TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHAC TaOIUIl U
rpa(uKOB, ACIAaTh BHIBOBI ITO pe3ybTaTaM UCCIICTOBAHHS,

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMkax y4eOHOro OSKCIEpPUMEHTa, Y4eOHO-UCCIIENOBATENLCKOW U IMPOCKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000py1I0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHOM (DU3MYECKON MOJENBIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOMMMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UUCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 3a/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
U TIPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

OOBSCHATh TIPUHITUIIBI JCHCTBUS MAalIUH, MPUOOPOB M TEXHUYECCKUX
YCTPOMCTB, pa3inuyaTh YCIOBUS WX 0€30MaCHOTO MCIOIb30BAaHUS B MIOBCETHEBHOM
KU3HH,

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B DPA3BUTHE
TEXHUKH U TEXHOJIOTH;

WCITOJIB30BaTh TEOPETHUYCCKUE 3HAHUSA MO (U3WKE B IMOBCEIHEBHOW JKH3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHu! ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHUS 37J0POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TIpyINIlE C BBIIOJHEHUEM Pa3JUYHbIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPENeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPUBAEMON IPOOJIEMBI.



4. TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie IIpakTHueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
bubmuorexa [JOK
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. 1
21 Kimnematitica > https://m.edso0o.ru/7f41bf72
bu6mmorexa [IOK
. 3
22 Huraniica ! https://m.edso0o0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 2 https:/m.edsoo.ru/7fA1bf72
Hroro 1o pasneny 18 1 6
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 1 bubnuotexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Wroro no pazueny 24
Pasznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 UICKTpOCTATHIA 10 https://m.edso0.ru/7f41bf72
ITocTossHHBIN EKTpUUYECKU TOK. TOKH B bubnnoreka [HOK
4.2 12
pa3IMYHBIX cpelax https://m.edsoo0.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznea 1. 3JIEKTPOJANHAMUKA
11 MarnuTtHoe nojne. IeKTpoMarHuTHast 11 1 5 bubnunoreka [HOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11 1 2
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.eds00.ru/7f41¢97¢
59 MexaHn4yecKkne U dJIEKTPOMarHUTHHIS 5 1 bubnmnorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24 ! 4
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHU OTHOCUTEJBHOCTH
31 OCHOBBI cHIEIIUATBLHON TEOPUHU 4 bubnmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuotexa [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 https://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToma 4 bubnuoreka [IOK




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

4.3 ATOMHOE SApO

bu6mmoreka [IOK
https://m.edso0.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPUIUKU 7 E:fg:;j;f:;ao?r?/l; £41097¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 Etlff:;l?:;aogﬁﬁ £41c07¢
Hroro no pazneny 4
PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koxa- | JlaTa Jara
n/n BO mwiaHup | pakrTuyec
4acoB | yemasi Kast
Paznes 1. ®u3uKa U METOJIbI HAYYHOT'0 NO3HAHUSL.
1.1 | ®usuk — Hayka o npupojie. Hayunbsie MmeTo bl u3ydenus npupojibl. MHCTpykTax | 1
o Th (BBOAHBIIA).
1.2 | Ponb 1 MecTo pu3uKu B GOPMUPOBAHNN COBPEMEHHOW HAYYHOW KapTUHBI MUpa, | 1
B IIPAKTUYECKOU JAESTENbHOCTH JIIOJIEH.
Pasznea 2. MexaHuka.
2.1 | Mexanuueckoe JBHKeHue. PaBHOMEpHOE ABUKEHUE TEIL. 1
2.2 | [IpsmonuHeHOE paBHOYCKOPEHHOE JBM)KCHHE. 1
2.3 | JIBmxkeHue ¢ MOCTOSHHBIM ycKopeHreM. CBoOOIHOE TaficHHE. 1
2.4 | PaBHOMEpHOE NBUKEHHE TOUKH IO OKPY>KHOCTH. KnHeMaTnka abCoII0THO 1
TBEpaOro Tena. JlaboparopHas padota Nel «M3ydeHne NBUKEHHUS Tela MO
okpyxkHocTh». MHCTpyKTaxXk mo Th.
2.5 | Cuma. Macca. IlepBsrii 3akoH HeroToHa. 1
2.6 | Bropoii 3akon Hetotona. Tpertuii 3akoH Hetorona. [Ipunnmn otHocuTenbHocT! | 1
["anunes.
2.7 | Cwia TSHKeCTH M CHJIa BCEMUPHOTO TATOTCHHUS. 1
2.8 | JlabopatopHas pabota Ne2 «3ydenue nBrkeHus Tena, OpOIIeHHOTO 1
ropu3oHTaIbHOY. MHCTpyKTax 1o Th.
2.9 | Bec. HeBecomocCTb. 1
2.10 | Jdedopmarus u cuna ynpyroctu. JlaboparopHast pabora Ne3 «3mepenue 1
KECTKOCTH NPYKUHB. MHCTpYyKTax 1o Th.
2.11 | Cunsl Tpenus. Jlaboparopuas pabota Ne4 «M3mepenune koapduumenta tpenuss | 1




ckoapxeHus». Mactpykrax no Th.

2.12 | Ummynbce. 3aKOH COXpaHEHUS HMITYJIbCA. 1

2.13 | Mexanunueckasi paboTa 1 MOIIHOCTh CHJIbL. DHEPTHUS. 1

2.14 | PaGoTa CuIbI TSDKECTH M YIIPYTOCTH. 1

2.15 | 3akoH COXpaHEHUs JHEPTUU B MEXaHUKE. 1

2.16 | JlabopatopHas pabota Ne5 «3ydeHue 3akoHa COXpaHEHUSI MEXaHUYECKOM 1
sHeprum». Mactpykrax no Th.

2.17 | PaBHOBecwue Tei. JlaboparopHas pabota Ne6 «/3ydenne paBHOBecus Tena mox | 1
JEWCTBUEM HECKONBKUX cri». MHCTpyKTax o Th.

2.18 | KontponpHas pabota Nel o teme «MexaHukay. 1
Paznea 3. MoJsekyasipHas pu3uKa U TEPMOJUHAMUKA.

3.1 | OcHoBuble nonoxxkenust MKT. bpoyHnoBckoe nBuxenue. Cuibl B3auMoaeicTeust | 1
MOJIEKYI.

3.2 | OcuoBHoe ypaBuenne MKT rasos. 1

3.3 | Temmeparypa u TerioBoe paBHoBecue. OmnpenesaeHne TeMIepaTyphbl. 1

3.4 | smepenne CKOpOCTEH MOJIEKYJI rasa. 1

3.5 | Pemenue 3agad o reMam «OcHoBHoe ypaBHeHrne MKT. Dneprus TemnoBoro 1
JIBUKCHHSI MOJIEKYJTD».

3.6 | YpaBHeHUe COCTOSIHUS UJI€aTHLHOTO Ta3a. 1

3.7 | 'a30BbIC 3aKOHBI. 1

3.8 | Pemenue 3amau mo teMe «l'a30BbIe 3aKOHBDY. 1

3.9 | JJabopaTopnas pabota Ne7 «IkcniepuMeHTaabHas MPOBEPKa ra30BbIX 3aKOHOBY. | 1
Nuctpykrax no Th.

3.10 | Hacermennsiit nap. /lapieHue HaCHIIIIEHHOTO Mapa. 1

3.11 | BnaxxnocTs Bo3ayxa. Pemenue 3a1au nmo teme «Hacoimennsiii map. Bnaxsaocts | 1
BO3/IyXay.

3.12 | KontponbHas pabota Ne2 o teme «OcaoBel MKT) 1

3.13 | BuyTpenHsis sHeprus. 1

3.14 | PaGoTa B TepMOAMHAMUKE. 1




3.15 | ®azoBbie Iepexoapl. Y paBHEHUE TEIIOBOTO OaaHca. 1
3.16 | Pemenue 3amau no remam «BHyTpenHnsist sneprus. Pabora. YpaBuenue 1
TEIUIOBOTO OanaHcay.
3.17 | IlepBbIil 3aKOH TEPMOTUHAMUKH. 1
3.18 | [IpuMeHeHre nNepBOro 3aKOHA TEPMOJIMHAMUKHU K Pa3JIMYHBIM MPOIIECCaAM). 1
3.19 | Pemenue 3agau nmo teme «IlepBblif 3aKOH TEPMOJTUHAMUKI. 1
3.20 | Bropoii 3aKk0H TEpMOJUHAMUKH. 1
3.21 | Ilpunnun aeiictBus TerioBbix apurarencii. KI1/ TermmoBeIx nBurareneii. 1
3.22 | Pemenue 3amad mo teme «KIIJI TEIIOBBIX JBUTATEICH) . 1
3.23 | Pemenue 3aga4d no teme « TepMoguHaAMIKaY. 1
3.24 | KontposbHas pabota Ne3 o teme « TepmMoIMHAMHKA). 1
Paznen 4. DiaekTpoauHaAMMKA.
4.1 | DnexkTpuueckuil 3apsia. 3aKOH COXpaHEHUS IIEKTPUUECKOTO 3apsijia. 1
4.2 3akon Kynona. Pemenne 3agauy. 1
4.3 | DnekTpuueckoe mosie. Hanmpsok€HHOCTH SJIEKTPUYECKOTO TTOJTSL. 1
4.4 | Tlone ToueyHOTO 3apsiia ¥ 3apsHKEHHOrO mapa. [IpuHImn cyneprno3uiuu. 1
4.5 | [lorennumanbHas SHEPTUS 3apSHKEHHOTO Tejla B OJTHOPOTHOM 1
AJIEKTPOCTATUYECKOM TIOJIE.
4.6 | [lorennman. Pa3HOCTh MOTEHIIUATIOB. 1
4.7 | CBs3b MEXK Iy HAPSHKEHHOCTHIO M Pa3HOCTHIO MOTEHIIUAJIOB. 1
DKBUIIOTEHITHAIbHBIC TOBEPXHOCTH.
4.8 | DnexkrpoémrocTh. Konnencarop. 1
4.9 | DHeprus 3apsKeHHOTro KoHjaeHcaTopa. [IpuMeHeHrne KOHIeHCaTOPOB. 1
4.10 | DnexTpuueckuii Tok. 3akoH OMa JyIsl y4acTKa EeTIH. 1
4.11 | Dnekrpuueckue nenu. [locienoBarenbHOE U NapaIEIbHOE COEAUHEHUE 1
MIPOBOTHUKOB.
4.12 | JJabopatopHas padorta Ne§ «IlocnenoBarensHoe U napauieabHOe coenuHenue | 1
npoBOAHUKOB». MHCTpyKTaxk o Th.
4.13 | PaboTa 1 MOIITHOCTH MOCTOSIHHOTO TOKA. 1




4,14 | DJ1C. 3akon Oma 1151 TOJHOM IIETIH. 1
4.15 | JIabopatopHas padota Ne9 «M3mepenune 3/IC u BHYTpeHHETO cOnpoTUBiIeHus | 1
MCTOYHUKA TOKay. MHCcTpyKTax o Th.
4.16 | Pemenue 3aga4 1mo TeMaM «JeKTpocTaTuka. [10CTOSHHBIN AMeKTpUYecKuit 1
TOK.
4.17 | KonrtpoisbHas padota Ne4 o temam «nekrpocratuka. [locTossHHBIM 1
AIEKTPUUYECKUN TOK.
4.18 | DnexTpuyecKas IpOBOJAUMOCTH Pa3TUYHBIX BemecTB. [I[poBogumMocThb 1
METaJJIOB.
4.19 | 3aBUCHUMOCTbH COTIPOTUBIICHUS MTPOBOTHHAKA OT TEMIIEPATYPHI. 1
4.20 | DAEKTpUYECKUH TOK B MOITYIPOBOIHHUKAX. 1
4.21 | DnekTpuuecKuil TOK B BakyyMme U razax. HecamocTtosiTenbHbIN U 1
CaMOCTOSITEIIbHBIN pa3psi/ibl.
4.22 | DNEeKTpUUYECKHUI TOK B JKUJIKOCTAX. 3aKOH DJIEKTPOJIN3A. 1
Pe3epBHOE Bpemsi. 1
1 Pabora ¢ Tekctamu 1o TeMe « TepMoaHAMUKa. 1
2 Pabota ¢ TekcTamu 1o TeMe «DJIEKTPOCTATUKAY. 1
Hroro | 64
INOYPOYHOE IINIAHUPOBAHHUE
11 KJIACC
Ne Ha3Baumue pa3ue/ioB u TeM Koa- | Cpoku daxkTuue
n/n BO nposejae | CKoe
4acoB | HUS NpoBe/IeH
ue
Pa3nen 1. DaekTpoamHaMuka.
1.1 MaruutHoe nosie. UHIyKIius MarHuTHOTO TOJIS. 1
1.2 Cuna Amnepa. Pemenue 3aaauy. 1




1.3 | JlelicTBME MarHMUTHOTO TMOJISI Ha JBWXKyIIMiics 3apsan. JlaGoparopnas pabGora Ne 1|1
«Habmonenne nericTBUsl MAarHUTHOTO MOJIs Ha TOK ». MHCcTpyKTaxk 1o Th.
1.4 Pemenue 3anay no teme «Cuna Jlopenua». MaruutHble cBOMCTBA BEIIECTBA. 1
1.5 DnekTpoMaruuTHast UHAYKIUsA. Marautasiid notok. [Ipasmio Jlenua. 1
1.6 | JlJabopatopuas pabora No2 «l3yueHue sBICHHS JJIEKTPOMArHUTHOM HMHIYKIHW». | 1
Nuctpykrax no Th.
1.7 3aKOH 3JIEKTpPOMarHuTHON MHAYKIMHU. DJ]C MHIYKIIMKY B IBHXKYIIUXCS MPOBOTHUKAX. 1
1.8 | SIBneHue caMoMHAYKUMU. MHIYKTUBHOCTh. DHEPrUsi MArHUTHOTO MOJIS. 1
1.9 | Pemienue 3a1a4 1o teMe «IEKTPOMATHUTHASL MHYKLIHSI. 1
110 | IlogroToBka K KOHTpOJBHOHM pabote. Pemenue 3amau no Tteme « MaruutHoe mose. | 1
DJIEKTPOMArHUTHasE UHIYKIUSD).
111 | KonrtposbHas padota Nel o reme «MaruuTHoe 1mosie. DJIeKTPOMarHuTHAsE MHTYKITUS. 1
Paznes 2. Kosiebanus u BOJIHBI.
2.1 | CBoboanbIe Konebanus. ['apMoHUYEeCKHE KOIeOaHNsI. 1
2.2 | JIaboparopnas pabota Ne3 «OmpeneneHue yCKOpeHHs CBOOOIHOTO MAaACHUS MpH Momou| | 1
MasTHHKa». MHCTpyKTax no Th.
23 | 'apMoHHMYECKHE DJIEKTPOMArHUTHBIE KojeOaHusi B KosebaTenbHOM KoHType. Dopmyna | 1
TomcoHa.
2.4 | IlepeMeHHBIN JIEKTPUUECKUH TOK. Pe3nucTop B Lienu nNepeMeHHOro ToKa. 1
2.5 | KoHzeHcaTop U KaTylnIka UHAYKTUBHOCTH B LIETIH IEPEMEHHOTO TOKA. 1
2.6 Pe3oHaHC B pEKTpUUYECKO LEMH. 1
2.7 | I'eneparop mepeMeHHOTO TOKa. TpaHchopmarop. 1
2.8 [Tpon3BoaCTBO, Mepeava u MOTPEOICHNE PIECKTPUICCKON YHEPTUH. 1
2.9 | Pemenue 3ama4 o teme «MexaHHMUECKUE U JIEKTPOMATHUTHBIE KOJICOAHUS. 1
210 | MexaHHYECKHUE BOJIHEI. 1
2.11 | DIEeKTPOMArHUTHOE MoJie. DJIEKTPOMarHuTHas BOJIHA. 1
2.12 | CBOMCTBA IEKTPOMATHUTHBIX BOJIH. 1
2.13 | Pa3BUTHE CPEACTB CBS3H. 1
2.14 | KontponbHas padota Ne2 o teme « Konebanust u BOJIHBI». 1
2.15 | 'eomerpuueckas ontuka. OTpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. 1




2.16 | IIpenomnenue cBera. 3aKOHBI NpenoMiieHus cBeta. [loaHoe oTpaxkeHue cBerta. 1
2.17 | JIabopatopHas pabota Ned «3mepenne mokaszarens mpeaoMiieHus ctekiay. Mactpykrax no | 1
Tb.
2.18 | JIunza. ITocTpoenune n300pakeHuil B TUH3E. 1
2.19 | JIabopatopHas pabora Ne5 «OmpeneneHue ONTUYECKOW CUIBI U (HOKYCHOTO paccTosHus | 1
cobuparomeii muH3b». MHCTpyKTaX 110 Th.
220 | lucniepcus cBera. Pemenue 3aaau. 1
2.21 | MHTepdepeHnnss MEXaHMYECKUX BOJH M CBETA. 1
222 | Tudpakiuss MEXaHMYECKUX BOJIH U CBETA. 1
2.23 | luppakunonnas pemeérka. Jlaboparopnas pabGora Ne6 «l3mepenue iuHBI CBETOBOM | 1
BOJHB. MHCTpYyKTax 1o Th.
2.24 | [lonspusauus CBeTA. 1
Paznen 3. OcHoBel criennanbHON Teopun oTHocuTenbHOCTH (CTO) 1
3.1 I'paHnnBI ITPUMEHMMOCTH KJIACCUYECKOM MexaHuku. llocrymarsl crenmanbsHOM Teopuu | 1
OTHOCHUTEIILHOCTH.
3.2 | OCHOBHBIE CIIEJICTBHS U3 MTOCTYJIATOB TEOPUU OTHOCUTEIBHOCTH. 1
33 DJIEMEHTHI PENATUBUCTKON TUHAMUKH. 1
3.4 | Pewenue 3anay no reme «OcHoBbl CTO». 1
Pa3nen 4. KBanToBas pusuka.
41 | ®otoapdext. YpaBHeHHEe DIHILITEHHA. 1
4.2 DOTOHEL. 1
43 | Ilpumenenue pororddexra. Pemenne 3anau. 1
4.4 JlaBneHnue ceeta. XMMHYECKOE JICHCTBUE CBETA. 1
4.5 | Crpoenue atoma. OmnsiT Pezepdopra. 1
4.6 KBantoBbIe nnoctynars! bopa. 1
4.7 | CHOHTaHHOE U BBIHYXJEHHOE U31y4eHHe. Jlazepsl. 1
4.8 | CTpoeHHEe aTOMHOTO0 sApa. S 1epHbIe CUIIBIL. 1
4.9 OHeprus CBS3U aTOMHBIX SED. 1
4,10 | PagnoakTUBHOCTbh. BUBI paiOaKTUBHOTO U3JIYUCHUS. 1
4.11 | 3aKOH pasMoaKTUBHOro pacnaza. Ilepuoxa nomypacnaza. 1




4.12 | DnemMeHTapHble YacTULlbl. MeTo 1l HaOMIIOIEHNS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL. 1
4.13 | Snepusie peakuuu. Jemenue saep ypana. Llennblie saepHble peakuuu. S1epHbId peakTop. 1
4.14 | [IpumeHeHue ACpHOM SHEPrun. bronornyeckoe AeCTBUE PAIMOAKTUBHBIX U3JIy4CHUM. 1
4.15 | KontpomasHas padota Ne3 mo teme «KBanToBas pusukay. 1
Pa3zgea S. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.
5.1 | Dransl pa3BUTHS aCTPOHOMHUU. 3HAYEHUE ACTPOHOMUMU. 1
5.2 Buaumbie neuxenust HebecHbIX Tell. 3akoHbl Kerutepa. 1
5.3 ®uznyeckas IpupoJia miaHeT U Majbix TeJl COJHEYHON CUCTEMBI. 1
54 | Connie. OCHOBHBIE XapaKTEPUCTUKH 3BE3I. 1
5.5 OBOJIIONUS 3BE3/I. DTaMbl )KU3HU 3BE3I. 1
5.6 | Mueunslii yTh — Haa ["anakTuka. 1
5.7 | Crpoenue u 3Boiironus BeeneHnoil. 1
Pa3nen 6. O6001maroiiee noBTOpeHue.
6.1 IToBTOpEeHME TeMBbI «MEXaHUKay. 1
6.2 [ToBTOpeHue TeMbl «MoekynsapHas GU3nKa U TEPMOAMHAMUKA. 1
6.3 | IloBropenue Temsl «KonebaHus 1 BOIHBI. 1
6.4 | IloBropenue Tembl «KBaHTOBas (hr3UKa» 1
PesepBHoe Bpems.
1 Pabota ¢ Tekctamu 1o treme «JIEKTPOIMHAMUKA. 1
2 Pa6ota c Texctamu 1o Teme «TepMoaMHAMUKAY. 1
3 PaboTa ¢ Tekctamu o Teme «MosekynsapHas (pu3nuka. 1

UTOrO







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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