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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHON Mporpammel, npeacTtaBieHHbIXx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIEIM M3Y4YeHMs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpammanopu3nKeBKIIOYAECT:

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

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. [IkompHbIN Kypc GU3HKK — CHCTEMOOOpa3yonii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUA  ONpeAessseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (opMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeUMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsIeTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0 B Kypce (U3UKU pealn3yercs MpexkIe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YYCHUUYECKHUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera (Qusuku. Ilpm »TomM obecrneuuBaeTcss OBJIAJACHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4yd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOOecledeHno y4eOHOTro mporiecca 0a30BbIii ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OO0OpYAOBaHHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3HMKE KIFOYEBBIX JEMOHCTpAIMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECTIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHMueckue KOMILIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJie TIO3HAHUA U (popMHUpOBaHHE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce U3y4eHus Kypca GU3MKU Ha ypOBHE CPEAHETo 00111ero 00pa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUecKorl MOJEINH, aJIeKBATHON yCIOBUSIM 3a]1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
du3nYECKUX SKCIIEPUMEHTOB, aHalW3a M HWHTEpHIpeTaruu HH(pOpMAaIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C Y4E€TOM HWHIWBHUAYaJIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIepUMEHT B (DU3HKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvkeHue. [IBUKeHHE  MaTepUAIIBHOM TOYKH 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] yIiOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOLICHHUSI MEXAY IyTAMH, MNPOWJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes. IlepBeidi  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

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

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIBXKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennumanbHas DHEPIuUsd YIIPYTo
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas pu3NKa 1 TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue.  bpoyHoBckoenswxkenue.Juddysus.  XapakrepaBuwkeHus U
B3aUMOJECUCTBUAYACTULIBEIECTBA.MOIEIM  CTPOCHHUST Ta30B, JKUAKOCTEH W
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  raza. Buasl  Terionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
UMHTEpHOpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod MammuHbl. [{ukn KapHo um ero kodpdUIMEHT IMOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

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

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHJeHcamus. Mcnapenue u kurnenue. AOCOIIOTHAs U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Martepuaibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Teln. OJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

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

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

TexHuyecknue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHE: 3SJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUS. DIIEKTPOIIH3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYCHUs U MaTepuraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

Habmroenue snektpoimsa.

MesxknpeaMeTHble CBI3H

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

Meosicnpeomemnole nousimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4YHOI'O
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napa6ona, runep0oiia, Ux rpauKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEAAUH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHUYECKAs IJUCCOLMALINS,
rajgbBaHUKA.

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

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

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOMH. [IpuHIMND cyneprno3uuun
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOrO IPOBOJHHMKA M 3aMKHYTOIO KOJBLEBOIO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHMTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTBI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuiel JIopeH1a Ha HOHBI JJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue kosnebanus. [lepuona, yactora, amrumryga u (aza KoseOaHUM.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

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

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMATrHUTHBIEC KOJICOAHMUS.

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

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

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MaJbIX KOJeOaHUM rpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUsS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opueHrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Teedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u gudpakiuuy MEXaHU4eCKUX BOJH.

3BYKOBOI pE30HAHC.

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



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, MoNIspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbli yroja MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBAa M MPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



W3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  NMPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
DOHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHIIBL.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HJaCTHUIbI. 9H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue ororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pesepdopaa mo paccesHUIO o-4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbga-, Oera-, ramMMa-u3IydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

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

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHYTpEeHHEe CTpOeHHe



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

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

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peUIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



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

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, pajap, PaJiuONpUEMHMK, TEIEBHU30D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yudeOHOTO Tpenmera «®Du3nWKa» Ha YPOBHE CpPEIHETO OOIIero
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro nmpeamera «Pu3nkay JOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMHA 00YUaIOIIEToCcs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKON rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4)3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOT'O TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



S)Tpya0BOro BOCIMTAHMS:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6)3K0JI0TrN49eCKOr0 BOCIIUTAHMSA

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJOTHYECKHUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7)LeHHOCTH HAYYHOI'0 MO3HAHMSA:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B I'PYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILENH JEATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBaresibCKue 1eMCTBUSA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3ahad (U3HUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3UKE B MPAKTUYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcOCOEpeKeHHs, TMPABOBBIX U OJTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMmyHMKaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIe NeiCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIOJb30BATh NMPEUMYILECTBA KOMAHAHOW W MHAUBUAYAJIbHON
paboTHI;

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

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHCTBUSA O €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JAEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHUBAaTh WJIEH C IO3MLIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKOW padOThI C yUETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpEIHEro o0Oimero oOpa3oBaHUsS Y OOyYarOlIUXCS
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBEHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHHMS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUYKa, UHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOIIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOONHOE TMajeHue TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMoeicTBue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KU IKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
coCylle, CBSI3b MEXKAYy IMapaMeTpaMud COCTOSIHHMS Tra3a B  H30Ipoleccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEIUUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEpPrus, MOTECHIUAIbHAS SHEPIrUsl, MEXaHU4eCcKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBJICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEMIECTBA U DJICKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAYECHMS] M EIUHUIIBI; YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUSI MEXAaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJI C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOr0 3apsnaa, 3akoH KynoHa, NOpUITOM pa3ivyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH OCHOBHBIE TPUHLHUIBI JEHCTBUS  MalllMH, NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady ® TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUsI U HUCIOJIb30BAaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(PUKOB, A€JIaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOpPaTOPHOTO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJuMbIe JUJIsl €€ pelleHus, MPOBOJUTh Pacu€Thl M OLIEHHWBATH PEaTbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MpPU  pPELIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMHu U TEXHHUUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HA MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHUK CBETA, SAEpHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU U KBAHTOBOU (DU3UKH: DJICKTPUYECKAsi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MIPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
ANEKTPUYECKUN 3apsij, CHJIa TOKA, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPTUs HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepuoJ M YacToTa
KojeOaHuii B KoyieOaTeTbHOM KOHTYpe, 3apsiii W CWia TOoKa B TPOIEecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUO/T TIOTypacIiaia, YHEPTUs CBSI3H
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

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

CTPOUTh U OIMCHIBATh H300paKEHHUE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOJII0/IaTh MpaBmiia 6€30MacHOr0 TPyJa MPHU MPOBEICHUU HCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEIBIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKON BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHHI C ONOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONYJISIpHONW WH(OpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO UCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HH
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbL, PAMOHAIBHO pacCHpenessiTh OO0sI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHuepas3ae 0B 1
n/n TEeMIIPOrpaMMbl

KoanuecTBouacoB

Bcero

KonTposbHbIepadoThI

Paznen 1. OU3UKA U METO/JAbI HAYYHOTI'O IIO3HAHUA

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

11 ®u3uKa 1 METOABI HAYYHOT'O 5 bubnuorexa [JOK
' HO3HAHUS https://m.edso0o.ru/7f41bf72
Hroronopaszaeny 2
Pa3znen 2.MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Aumamika ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBICOXPAHEHHS] B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroronopasznery 18
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJIMHAMUKA
OCHOBBIMOJIEKYJIIPHO- bubnnorexka [HOK
3.1 . 9 1
KMHETUYECKOUTEOPUH https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBEITEPMOTHHAMHKH 0 https://m.edso0o.ru/7f41bf72
33 ArperaTtHble COCTOSIHUS 5 bubnuoreka [IOK
' BeniecTBa. Pa3oBbie MEPEXOIBI https://m.edso00.ru/7f41bf72
Uroronopazneny 24



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

Pa3znen 4.9JIEKTPOJIUHAMUKA

bu6mmoreka [IOK
41 DueKTpoCTatitia 10 https://m.eds00.ru/7f41bf72
42 [ToCTOAHHBIN NEKTPUUECKUI 12 bubnnoreka [JOK
' TOK. TOKM B pa3JIMuHbIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroromnopazaeny 22
PezepBHOeBpems 2
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

N KosnyecTBouyacon JIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bcecer  Konrtpoabubiepador IIpakTuyeckuepador
TEeMIIPOTrPaMMbI o0pa3oBaTebHbIEpeCyp
n 0 bl bl
Chl
Paznen 1.2JIEKTPOAUHAMHUKA
MaruauTHoerone. bu6mmoreka [IOK
1.1 11 1 3
DIIeKTpOMarHUTHASMHTYKIIHS https://m.edsoo.ru/7f41c97c
Hroromnopazaeny 11
Pa3znen 2.KOJIEBAHUSA U BOJIHbI
51 MexaHn4ecKue u 9 1 bubmuorexa [JOK
' AJIEKTPOMArHUTHBICKOJICOaHU S https://m.edsoo.ru/7f41c97c
99 MexaHnyeckue u 5 1 bu6mmoreka [IOK
' 3JIEKTPOMAarHUTHBIEBOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroronopazneny 24
Pa3nen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
OCHOBBICIENUATTBHOUTEOPUHUOTHOCUTEITBLHO bubnuorexa [JOK
3.1 4 1
CTH https://m.edsoo.ru/7f41c97c
Uroronopazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1
DIICMCHTEIKBAHTOBOHONTHKIL 6 https://m.edsoo0.ru/7f41c97c
4.2 Ctpoenunearoma 4 bubmuorexa [JOK



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

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

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

4.3 ATOMHOESIPO 5

Hroromnopazaeny 15

Paznen 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK

5.1 https://m.edsoo.ru/7f41c97¢c

DNEeMEHTBHIACTPOHOMUHU U aCTPOPHUUKH 7 1

Hroromnopazaeny 7

Paznes 6.OBOBIIAIOIIEE IOBTOPEHUE

bubmunorexa [JOK
6.1 OoobmaiomeenopTopere 4 https://m.edsoo.ru/7f41c97c
Hroronopaszaeny 4
PesepBHOEBpeMs 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

KoanposepsiemoropesyJjbtara

10.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

JleMoHCTpHpOBaT, Ha NpUMEpax pojib U MECTO
¢uzuk B (HOPMUPOBAHMM COBPEMEHHOW Hay4YHOM
KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U

TEXHOJIOIMH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH

10.2

YuureiBaTh  TpaHUIBI  NTPUMEHEHUS  U3YYEHHBIX
(bU3HMYECKUX  MOJENeH: MarepuajibHas  TOYKa,
WHepIMaibHas cUuCcTeMa OTCYETa, aOCONIOTHO TBEPIOE
TEJIO, WJCaJbHbIA Tra3; MOJEIM CTPOEHUA Ta30B,
JKUJIKOCTEN U TBEPJBIX TEJ, TOUCUHBIA JICKTPUUECKUI

3apsia — IpU pelieHuu GU3NYECKUX 3a/1a4

10.3

10.4

Pacno3naBaTh (Qu3nueckue sBIeHUS (IIPOLIECCH) H
OOBACHATP MX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKON  TEOpUH  CTPOEHUS
BEIIECTBA U DJJIEKTPOJUHAMUKH: pPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE  NPSIMOJMHEHHOE  JIBH)KEHHE,
cBOOOJHOE MaJieHue TeJ, JBUKEHHE M0 OKPYXKHOCTH,
UHEepLUHus,  B3auMmojedcTBue  Ten;  audQysus,
OpOYHOBCKO€ JBUYKEHUE, CTPOCHHE KUAKOCTEH u
TBEPABIX TeJl, U3MEHeHHe o0bémMa Ten 1pu
HarpeBaHuM (OXJIAXJIEHUH), TEMJOBOE pPaBHOBECHE,
HCIIapeHue, KOHJIEH AU, IJIaBJICHUE,
KpUCTaJUIM3alus, KHUIIEHHE, BIIAXKHOCTh BO31yXa,
MOBBIILICHUE JaBJICHUS ra3a NpU €ro HarpeBaHWU B
3aKpBITOM COCYyJE€, CBSI3b MEXAY IapaMeTpaMu
COCTOSIHMS T'a3a B M30IPOLECCax; dJIEKTPU3ALHUs Tell,

B3aMMOJICHCTBHE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JABMKCHUE, HCIIOJb3YA
(1)I/ISI/I‘ICCKI/IG BCJIIMYHUHBI: KOoOpJuHara, nyTh,
NepeMeIICHUEC, CKOPOCTh, YCKOPCHHUEC, MacCa TCJia,

cuiia, HMITYJIBC TCIIa, KHHECTHYCCKAasA SHEpru:,




NOTEHIMAJbHAs JHEeprus, MexaHuyeckas pabora,
MEXaHUYeCKasi MOIIHOCTh; MPH OMUCAHUU NPABHIBHO
TPAaKTOBaTh  (PU3WYECKUH CMBICT  HCHOJIB3YEMBIX
BCJIMYMH, MX OOO3HAYCHUS W EJUHUIIBI, HAXOIWUTh
dopMynbl, CBA3BIBAIOLIME JaHHYIO (PH3UYECKYIO

BCJIIMYHMHY C APpYTYMMU BCINYNHAMU

10.5

10.6

10.7

OnuceiBaTh HU3Yy4YCHHBIC TCIIJIOBBIC CBOMCTBa TEI U
TCIIJIOBBIC SABJICHUA, HCII0JIb3Ys (1)H3PI‘I€CKI/IG
BCIMYMUHBI: OAaBJICHHUC TIas3a, TEMIIEpaTypa, CpCAaHsAA
KHHETUYECKasA OHEPrud XaOoTHYCCKOI'O AOBHIXCHHA
MOJICKYJI, CPCAHCKBaJApaTH4YHasd CKOPOCTb MOJICKYII,
KOJIMYECTBO TCIIOTBI, BHYTPCHHAA SHCPIU, pa60Ta
rasa, KO3(1)(1)I/II_[I/IGHT MOJIE3HOTO JEHCTBUS TEIJIOBOTO
ABUIaTClIisl; IIPH OIIMCAHWU IIPAaBUJIBHO TPAKTOBATb
(1)PI31/I'—IGCKI/II71 CMBICJT HCIIOJIB3YCMbIX BCJIWYUH, HUX
0003HaUYEeHUsI U CANHHUIBbI, HaAaXOJUTb (I)OpMy.]'ILI,
CBA3BIBAIOIIUE JAaHHYIO (1)I/I3I/I‘ICCKYIO BCIIMYUHY C

JIPYTMMH BEJIUYUHAM

OnucelBaTh U3YYEHHBIE JJIEKTPUYECKUE CBOWCTBA
BEUIECTBA W DJIEKTPUUECKUE SBJIECHUS (TPOILECCHI),
UCIOJB3YSl (PU3NYECKUE BEJIIMYMHBL DJIEKTPUUECKUM
3apsf, JIEKTPUYECKOE II0JIE, HANPSHKEHHOCTD I0JI,
MOTEHLIMAJ, PA3HOCTh IOTEHIMAJIOB; NPH ONHCAHHUH
NpaBWJIbHO  TpakToBaThb  (U3MYECKUH  CMBICI
UCIOJB3YEMBIX  BEJIIMYMH, HUX OOO3HAYeHUs W
elMHUIIBI;  YKa3blBaTb  (OPMYINbI, CBSI3bIBAIOIUE
JaHHYI0  (U3WYECKYI0  BEIMYMHY C  JIPYTHUMH

BCJIMYNHaAMU

aHATM3UPOBATh (DU3WYECKHUE TPOIECCHl W SIBJICHUS,
UCTIONB3YS (PM3MUYECKUE 3aKOHBI M MPUHITUIBL 3aKOH
BcemupHoro tsrotenus, |, 1l u |1l 3akonsr HetoToHa,
3aKOH COXpaHEHHMs] MEXaHUYEeCKOW HHEPruH, 3aKOH
COXPaHCHHS UMITYJIbCA, PUHITUI CYIEPIIO3UIIMA CHJI,
NPUHIIMIT ~ PAaBHONPABHS  WHEPUIUAIBHBIX  CUCTEM
oTcuéTa; MOJIEKYJISIPHO-KUHETUYECKYI0O  TEOPHIO
CTPOEHHS BEIIECTBA, Fa30BbIC 3aKOHBI, CBS3b CPEAHEH
KHHETHYCCKOW  DHEPTHMH  TEIJIOBOTO  JIBHIKCHHS

MOJIEKYJ ¢ aOCOIIOTHOM TeMIEepaTypoil, MepBhlii 3aKOH




10.8

TEPMOJUHAMMKH; 3aKOH COXPAHEHHS 3JIEKTPUUECKOTO
3apsga, 3akoH Kynona; mnpu  sTOM  pasnuyarh
CJIOBECHYIO bopMyITHUPOBKY 3aKOHa, ero
MaTEeMaTHUYeCKOE BBIPAKEHUE M YCIOBHUS (TpaHULIbI,

001acTH) MPUMEHUMOCTH

OOBACHATh OCHOBHBIE NPUHLUIBI JEHCTBHS MAIlUH,
npuOOpOB M TEXHUYECKUX YCTPOMCTB; pa3iauyarh
yciaoBuUs MX  0€30IaCHOrO  HUCIOJIb30BAaHUS B

HOBCGﬂHeBHOﬁ KHU3HHU

10.9

10.10

10.11

10.12

10.13

BBIMONHATE ~ OKCHEPUMEHTHI [0 HCCIIEOBAHUIO
(U3NYECKUX SIBIICHUH U TIPOIIECCOB C UCTIOIB30BAHUEM
npsAMbIX W  KOCBCHHBIX H3M€peHHfI; npu 3TOM
dbopmynupoBarh mpoOiemMy (3amady) W THUIIOTE3Y
y4eOHOTO DKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEUIOKEHHOTO 000pYIOBaHUs, MPOBOIWTH OIBIT U

(GhopMyIUPOBATH BHIBOJIBI

OcymecTBIIATh INpsIMBIE W KOCBEHHBIE W3MEPEHUs
¢u3nyecKux  BEJIMYMH, TpPU  3TOM  BBIOUpPATH
ONTUMAJIBHBIA CHOCO0 HM3MEPEHHs] U HCII0JIb30BATh
U3BECTHBIE  METO[bI OLIEHKH  HOrperHocTel

M3MEpEeHU

HccnenoBaTh 3aBUCUMOCTH  MEXITy (GU3NYECKUMU
BEJIMYMHAMU C HCIIOJIB30BAHUEM IPSIMBIX MU3MEPEHUM;
[P 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJE TaOIUIl U IpaduKOB, JeNaTh BBIBOJIbI

10 pe3yJibTaTaM HCCIIeA0BaHUS

CoOmromate mpaBuwiia 0O€30MaCHOrO  Tpyaa IpHU
MPOBEJCHUN HCCIEOBAaHUN B paMKax ydeOHOro
AKCIIEPUMEHTA, y4eOHO-HCCIIeI0BaTENbCKON u
IIPOEKTHON  JEATEIBHOCTH C  MCIOJIb30BAaHUEM
U3MEPUTENBHBIX ~ YCTPOHCTB M J1aGOpaTOpHOTO

00opymoBaHUs

Pemarp pacu€rHble 3aaud € SABHO 3a/laHHOM
¢bu3znyecKkoil  MoJenplo, HUCHONB3YysS  (uU3HUYECcKue
3aKOHBl M NPHUHLMIIBI; HA OCHOBE aHalW3a YCJIOBHUSA
3aJjaud  BBIOMpaTh (U3MYECKYI0 MOJIEb, BBIJIEIATH

¢buznyeckue BEIUYUHBI U (QOPMYJbL, HEOOXOIUMbIE




U €€ peuieHus, MPOBOAUTH PAaCUEThl U OLICHUBATh
pEATbHOCTh TOJNYYEHHOTO 3HAa4YeHHsS (U3HUECKOM

BCJIIMYHHBI

10.14

10.15

Pemate  kauecTBeHHBbIE  3aJlayd:  BBICTPAaUBATh
JIOTUYECKH HEIPOTUBOPEUHUBYIO LENOYKY
paccyXJeHU C ONOpol Ha MH3yYCHHbIC 3aKOHBI,

3aKOHOMCPHOCTHU U (bH?;H‘-IGCKHC SBJICHUA

Hcnonp3oBaTh 1pHU  pelIEHUH Y4eOHBIX  3ajad
COBpEMEHHbIE HMH()OPMAIIMOHHBIE TEXHOJOTUU IS
IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETalUd U
MpeJCTaBiICHUs] y4eOHOW M HAYYHO-TOMYJISIPHOM
uH(popMaluuy, MIOJIy4YE€HHOU u3 Ppa3IUYHbIX
HCTOYHUKOB; KPUTHYECKH AHAJIU3UPOBATh

[oJy4aeMyro UH(OpMaIuo

10.16

10.17

IIpuBoguTe mpUMEpPHl  BKJIAaJa  POCCUUCKHX U
3apyOeKHBIX Y4EHBIX-(U3MKOB B pa3BUTHE HAyKH,
OOBSICHEHHE TIPOLIECCOB OKPYKAIOLIEr0 MHUpPA, B

Pa3BUTHUC TCXHUKHU U TEXHOIOTHI

Hcnonb30BaTh TEOPETHYECKHE 3HAHUS IO (U3UKE B
MTOBCETHEBHOM KU3HU JUTST obecrnieueHus
0e30macHOCTH MpU  OOpalieHuu ¢ npudbopamMu  H
TEXHHYECKUMH YCTPONCTBAMH, s  COXpaHEHUS
3I0POBBbSI M COOJIIOJICHUS HOPM  3KOJOTHYECKOTO

MOBEJICHUS B OKPYXKAIOUIEH cpee

10.18

11 KIIACC

KoanposepsieMmoropesyJsibtaTta

PaGoTtath B Tpynme ¢ BBIIOJHEHUEM Pa3IMYHBIX
COIMANIbHBIX pPOJIEH, MIAHUPOBaTh PabOTy TIPYIIIbI,
palMoHAIbHO  pacmpenensaTb  OO0f3aHHOCTH U
[JIAHUPOBATh  JEATECIIBHOCTD B HECTAHIAPTHBIX
CHUTYyallUsIX, aICKBaTHO OLICHUBATh BKJIAJl KaXKJI0TO W3
YYaCTHHUKOB TPYIIbl B PEIICHHE PACCMaTpUBAEMOMN

poOIEeMBI

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHUSA
OCHOBHOI1 00pa30BaTeJIbHOI MPOrPaAMMBI CPEAHEro
0o0uiero o6pa3oBaHus




111

11.2

JleMoHCTpHpOBaTh Ha MpUMEpax poidb U MECTO
¢u3ukn B (OPMHPOBAHUU COBPEMEHHON Hay4YHOUH
KapTUHBI MHUpA, B Pa3BUTHUH COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTHI, B MPAKTUYECKON NESITEIBbHOCTH JIIOJEH,

IIEJIOCTHOCTh ¥ €MHCTBO (PU3MYECKON KapTUHBI MUpa

VYuuTeBaTh  T'paHULBl IPUMEHEHHS  H3YYCHHBIX
Gu3nUecKuX MOJENeH: TOYEUHBIH AIEKTPUUECKUI
3apsj, sAACpHas MOJCIb aToMa, HYKJIOHHAs MOJEINb

ATOMHOTI'O sJpa IIpu pCUICHUA (bHSI/I‘ICCKI/IX 3aJa4

11.3

114

Pacnio3naBate (usmveckue sBICHHUS (IIPOIECCHI) M
OOBSICHATh MX Ha OCHOBE 3aKOHOB AJICKTPOJIMHAMUKHU
U KBAaHTOBOW (PU3UKHU: IJIEKTPUUYCCKAsT TIPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE
JNEHCTBUS ~ TOKa,  B3aUMOJICHCTBUE  MAarHHUTOB,
DJIEKTPOMArHUTHAsT WHAYKIUS, JACHCTBUE MAarHUTHOTO
MOJII HA TIPOBOJHUK C TOKOM W ABWIKYIIHUKCS 3apsi,
AJIEKTPOMArHUTHBIC KoseOaHus " BOJTHEI,
NPSIMOJIMHEHHOE PACIIPOCTPAHCHUE CBETA, OTPAXKCHHUE,
npejoMiieHue,  uHTepdepeHus, audpakuus U
TOJIIPU3AITUS CBETAa, JCTICPCHUS CBeTa,
doroanekrpudeckuii apdext (hotorddekr), cBeToBoe
JaBJeHHE, BO3HUKHOBEHHE JIMHEWYaTOro CIEKTpa
aToMa BOJOpPOJa, €CTECTBEHHAas M WCKYCCTBEHHAas

PaarOaKTUBHOCTD

OnucelBaTh  HM3Y4YEHHBIE  CBOMCTBa  BEILECTBA
(amexTpHuuecKue, MarHuTHBIE, ONTHUYECKUE,
AIIEKTPUYECKYIO TPOBOAMMOCTh Pa3IMYHBIX Cpea) U
3JIEKTPOMArHUTHbBIE SBJIECHUS (IPOLIECCHI), MCIONb3YS
($bU3MYEeCKHEe BEIMYUHBL: DJIEKTPUUECKHUM 3apsjl, cuiia
TOKa, D3JIEKTPUUECKOE HaIpsDKEHHE, D3JIEKTPHUUECKOe
CONPOTHUBIIEHUE, Pa3HOCTh moTeHuuanos, JIJC,
paboTa TOKa, MHIYKIMS MarHUTHOTO TIIOJIA, CHJa
Awmmepa, cuna JlopeHna, MHIYKTUBHOCTh KaTYLIKH,
SHEpPrusi DJIEKTPUYECKOrO0 W MAarHUTHOTO TOJeH,
nepuoJl M 4YacTtora KoyiebaHuit B KojeOaTeIbHOM
KOHType, 3apsl M CWla ToKa B Ipolecce
FapMOHMYECKHX  JJIEKTPOMAarHUTHBIX  KojeOaHuM,

(hOKyCHOE pacCTOSIHUE U ONTUYECKAs CHJIa JTUH3BI; IPU
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ONKCAHUH TMPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICIT
UCTOJNBb3YyEeMbIX  BEIMYUH, HMX OOO3HAUYECHUS U
€IMHULBI;  YKa3biBaTh  (OpPMYJIbI,  CBSA3BIBAIOIINE
JaHHY!0  (U3MYECKYI0  BEIUYMHY C  JIPYTHUMH

BCJIMYNHaAMU

OnuceiBaTh WU3yYEHHBIE KBAaHTOBBIE SBICHHUA U
IPOLECCHl, HCIONB3yd  (U3UYECKUE  BEIUYHHBL:
CKOpOCTb JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPIUs U UMIYJIbC (DOTOHA, MEPHOL
IIOJIypacnana, JHEPrusl CBsI3M aTOMHBIX slep; NpHU
ONMHMCAHUU MPABHIBHO TPAKTOBaTh  (U3UYECKUI
CMBICJI HUCITIOJb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUs U
€IMHULBI, yKa3blBaTb (OPMYJIbl, CBSI3bIBAIOLIME
JaHHYI0  (U3WYECKYI0 BEJIMYMHY C  JAPYTUMH
BEJIMYMHAMH, BBIUUCIATH 3HA4YeHHE (DU3HUECKOM

BCIIMYHMHBI

11.6

11.7

AHanM3upoBaTh (PU3MUECKUE MPOIECCH U SIBICHHUS,
UCTONB3YS (PM3MUECKHE 3aKOHBI M MPUHIUIBL 3aKOH
Owma, 3aKOHBI TOCJEIOBATEIBHOIO U MapajuieIbHOTO
COEMHEHUS MPOBOJHHUKOB, 3akOoH J[xoyns — Jlenua,
3aKOH  JJIEKTPOMAarHWTHOM  HHIYKIHMHM,  3aKOH
NPSMOJIMHEHHOTO pPacHpOCTPaHEHUs] CBETa, 3aKOHBI
OTpaKEHHUsI CBETa, 3aKOHBl MPEJIOMIIEHUS CBeTa,
ypaBHeHHE OHHIITEWHa a8 ¢orodddekra, 3aKOH
COXpaHEHMsI PHEPI'HH, 3aKOH COXpaHEHUs UMITyJIbCca,
3aKOH COXpaHEHUs JJIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHHs MAaccOBOTO 4YHCNa, MocTyaaTsl bopa,
3aKOH  PaJMOAaKTHBHOIO  pacmajaa; MpU  3TOM
pasznuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBMs (TpaHUIIBL,
00acTH) IPUMEHUMOCTH

OnpenensiTb  HampaBleHHE  BEKTOpa  HUHAYKLUHU
MarHMUTHOTO TOJSI TPOBOJAHMKA C TOKOM, CHJIBI

Awmmnepa u cunsl JlopeHa

11.8

CTpouTh W ONKCHIBATH H300pa)KEHHE, CO3]aBacMOe

TJTIOCKUM 3€pKajioM, TOHKOW JIMH301

11.9

BremonaaTh OKCIICPUMCHTBI 1o HUCCICIOBAaHHUIO

(bu3nYeCKUX SBICHUN U MPOLECCOB C UCMOJIB30BAHUEM




11.10

11.11

11.12

11.13

11.14

OpSAMbIX M KOCBEHHBIX M3MEPEHHMH; TpPH ITOM
dopmynupoBate npobieMy (3amady) W THUIIOTE3Y
y4eOHOrO JKCIIEpUMEHTa, COOMpaTh YCTAHOBKY U3
IPEATI0KEHHOT0 000py0BaHMs, HNPOBOAUTH ONBIT U

(bopMyIUpPOBATH BBHIBOJIBI

OcymiecTBIATh TNpsIMBIE W KOCBEHHBIE H3MEPEHUS
¢u3nveckux  BEIMYMH, TpPU ITOM  BBIOMpATh
ONTUMAJIBHBIA CIIOCOO HM3MEpeHHs] M HUCHOJIb30BATh
U3BECTHBIE ~ METOABI  OLEHKH  MOTPEIIHOCTEH

U3MEpPEHUI

HccnenoBaTh 3aBUCUMOCTH (DPU3MYECKMX BEJIMYUH C
HCIIOJIB30BAHUEM IIPSMBIX M3MEPEHUH; IIPU 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (buKcupoBarthb
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJE TaOIULl U IpaduKOB, JeIaTh BbIBOJIbI

110 pe3yJibTaTaM MCCIIeA0BaHUS

CobOnmronate mpaBuia 0Oe30macHOrO Tpyda MpHU
MPOBEACHUU HCCIENOBAaHUNA B paMKax ydeOHOTO
AKCIIEpPUMEHTA, y4eOHO-UCCIeA0BaTENbCKON U
MPOEKTHON  JEATEIbHOCTH C  HCIOJIb30BaHUEM
U3MEPUTENIbHBIX  YCTPOICTB U  1ab0OpaTopHOro

00opyn0oBaHUS

Pemarp pacuérHble 3agaud € ABHO 3a/laHHOM
¢u3nyecKol  MOJENblo, HUCHONB3YS  (U3HYECKUe
3aKOHBl M NPHUHLHUIIBI; HA OCHOBE aHAIN3a YCJIOBHSA
3aJjaud  BBIOMpaTh (U3NYECKYI0 MOJEb, BBIJIEIAThH
¢uznyeckue BEIWYUHBI U (QOPMYJbl, HEOOXOIUMbIE
JUIsl €€ pelIeHMs], IPOBOAUTh PACUYETHI U OLIEHUBATh
pEeaTbHOCTh MOJYYEHHOTO 3HaueHHsl (PU3HMUECKON

BCIINYHHBI

Pemarp  kauecTBeHHBbIE  3a/aydl:  BBICTPauMBATh
JIOTUYECKH HEMPOTUBOPEUUBYIO LEMOYKY
pacCyXJIGHH C OMOpOodM Ha W3YYCHHBIC 3aKOHBI,

3aKOHOMEPHOCTHU U (bl/ISI/II-IeCKI/Ie SABJICHUS

11.15

Hcnonp3oBaTh 1pu  pelIeHUH Y4eOHBIX  3ajad
COBpEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJIOTUU IS
IIOMCKAa, CTPYKTYpPUPOBAaHHS, HMHTEPIPETALUUd U

Mpe/CTaBiIeHUs] y4yeOHOW M HAyYHO-TOMYJISIPHOM




uHpopManuy, IIOJIy4YEHHOMN u3 pa3IU4HbIX
HUCTOYHUKOB; KPUTUYECKH aHaJIU3UPOBATh

MOJIy4aeMyro HHPOPMAIUIO

11.16

11.17

OOBSICHATH MPUHIUIBI ACHCTBHS MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pas3jIn4yaTh YCJIOBUA HX

0€30IaCHOr0 MCIIOIL30BaHHUA B HOBCC,Z[HCBHOﬁ KHN3HHU

[lpuBoauTE mpHUMEpHl  BKJIAJAa  POCCHUHCKUX U
3apyOeKHBIX YUYEHBIX-(DM3UKOB B pa3BUTHE HAyKH, B
OOBSCHEHHE IIPOLIECCOB OKPYXKAIOLIETO0 MHpPaA, B

Pa3BUTHUEC TEXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOPETHUECKHE 3HAHUS MO (U3UKE B
MOBCETHCBHOM KU3HU JUIst obecrieueHus
0e30macHOCTH MpU  OOpalieHud ¢ TpudopamMu U
TEXHUYECKHUMH  YCTPONCTBAMH, IS  COXpaHCHUS
3I0POBbSI M COOJIIOJCHUS HOPM 3KOJOTHMYECKOTO

MOBEJICHUS B OKpYXaloIlei cpene

11.19

PaGotare B Tpymme ¢ BBIIOJIHEHUEM Pa3IMYHBIX
COLIMANIBHBIX POJIeH, IUIaHUPOBaTh pabOTy TPYMIIHI,
pallMOHAILHO ~ paclpeneNnsTh  O0S3aHHOCTH U
IUIAHUPOBaTh  JESATEIbHOCTH B HECTAHJAPTHBIX
CUTYaIlMsIX, aJIeKBaTHO OLEHUBATh BKJIAJ KaXKJIOTO W3
YYaCTHMKOB TIpYIIBl B PEILIEHUE PpaccMaTpUBacMOi

po0IeMbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koapa3s
aejia

Koanposepsiemoro
3J1eMeHTa

[IpoBepsieMbIedIeMEHTHICOIEPKAHUS

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

1.2

®uzuka — Hayka o mnpuponae. Hayunbie MeTombl
MO3HAHMS OKpY’Karoliero Mupa. Ponb skcnepumenrta
U TEOpUH B TpoOLEcCe TO3HAHUS  MPUPOIBL

DKCrepuMEHT B PU3UKE

MonenupoBanue GU3NUECKUX SBJIEHUN U TPOLIECCOB.
Hayunble runoressl. @U3ndyecKkue 3aKOHbl U TEOPUU.
I'panuubl  npuMEHUMOCTH  (U3UYECKUX 3aKOHOB.
IIpunuun coorserctBus. Ponb u Mecto (u3uMKu B
(OpMHUpPOBaHUM COBPEMEHHOW HAy4YHOW KapTHUHBI

MuUpa, B HpaKTquCKOﬁ ACATCIBbHOCTH J'IIO,I[@fI

MEXAHUWKA

2.1

211

212

KMMHEMATHKA

Mexanngeckoe JABUXKCHUC. OTHOCHUTENBHOCTh
MCXaHHYCCKOT'O JABVOKCHUA. Cucremaorcuéra.

Tpaexropus

[Mepemerienne, CKOpocTh  (CpemHss  CKOPOCTb,
MTHOBEHHAsi CKOPOCTh) M YCKOPEHUE MaTepUATbHOM
TOYKH, UX HNPOCKIOHUHN HAa OCH CHUCTCMbI KOOpIAWHAT.

CrnoxeHuenepeMeneHN U CII0KEHUECKOPOCTEN

2.13

214

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHENHOE
nBuxkeHue. ['paduku  3aBUCMMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOpEHHUs, IIyTH U IIepeMelLIeHUs

MaTepI/IaHBHOfI TOYKH OT BPEMCHHA

CBoOopaHoe masienne. Y CKopeHue CBOOOTHOTO

naacHus

2.15

KpuBonuneiitHoe aBukeHne. PaBHOMEpHOE IBUKEHUE

MaTepHaHBHOﬁ TOYKH oo OKPY’KHOCTH.




2.2

2.1.6

YrinoBasgckopocTh, JIUHEWHAsACKOpOCTh. Illepuon u
yacToTa. LleHTpoCcTpeMUTENBHOCYCKOPEHUE
TexHudeckue yCTPOWCTBA: CIIMAOMETpP, IBUKECHHE

CHapsAO0B, LHCIIHBIC U pEMEHHBIC IIEPEaaAYN

2.1.7

221

2.2.2

2.2.3

224

[Ipaktrueckue paboTel. M3MepeHHE MIHOBEHHOM
ckopocTd. MccnenoBaHME COOTHOLIEHHS MEXIY
MyTSMH, TPOIICHHBIMH TEJIOM 3a TOCJeI0BaTEIbHbIE
paBHbIE MIPOMEXKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM  JIBIDKEHUHM  C  HaydalbHOU
CKOpPOCTBIO, pPaBHOW Hyn0. M3yueHuwe ABHKEHUS
mapuka B BA3KOHM >kuakocTu. M3yueHue nBHKEHUS

Tesa, OPOIIEHHOTO TOPU30HTAIIEHO

JUHAMUKA
[Tpuniun otHocutenbHOCcTH ["anunes. [lepBriil 3akoH
Herorona. HepuuanbHble CUCTEMBI OTCUYETA
Macca tena. Cuia. [lpuHnun cynepno3uiuu cui
Bropoii 3akoH HproTOHA [UIs1 MaTepruaabHON TOYKH B
HWHEPIUATbHON cucreMe oTcuéra (1CO).
TpernitzakoHHbr0TOHaAIIAMATEPUATIBHBIXTOYEK
3aKkoH BceMUpHOro TAroreHus. Cuna TSKECTH.

HepBa;I KOCMHUYCCKasd CKOPOCTb. Bec Tena

2.25

Cunaynpyrocrtu. 3akoHnl yka

2.2.6

Cuna Tpenus. Cyxoe TpeHne. Cumia TpeHHUS
CKOJIb)KEeHUSI U cuia TpeHus nokos. Koapduuument
TpeHus. Cuia CONpOTHUBIIEHUS NPU JBUKEHUU Tella B

KHUAKOCTU HUJIM Ia3c

2.2.7

2.2.8

[ToctynatenbHOE W  BpallaTenbHOE  JBIKCHUE
a0COJIIOTHO TBEPOTO TEJa
MOMEHT CHJIBI OTHOCHTEIILHO OCH BpamieHus. [liredo

cuiibl. YcnoBus paBHoBecHs TBEpaoro tena B MCO

2.2.9

2.2.10

TexHnueckue ycTpoHCTBa: NMOMUIMITHUKY, JBHKEHUE
HCKYCCTBEHHBIX CITyTHUKOB
[IpakTuueckue padotsl. M3yueHue ABuxeHUs Opycka

1o HaKJIOHHOM IIJIOCKOCTH oa JIelcTBUEM




2.3

3.1

HECKONbKUX cuil. McceienoBaHue 3aBUCHMMOCTH CHIT
VIIPYTOCTH, BO3HHUKAIONMX B Jaedopmupyemoit
NpY)KUHE M PE3HMHOBOM 00pasiie, OT BEIUYHHBI HX
nedopmanum.
HccnenoBanueycaoBUuiipaBHOBECUATBEPAOTOTENA,

HMCIOLICTOOCHBPAIICHHU A

3AKOHBI COXPAHEHNWA B MEXAHUKE

Nmmynse MaTepUaIbHOU TOYKY, CHUCTEMBI
2.3.1 MaTepUaIbHBIX TOUYeK. VIMITyJIbC CHJIBI U M3MEHEHHE
UMIyJIbCa Tena
232 3aKoH COXpaHEHHUs UMITyJIbCa B NCO.
- PeakTuBHOEIBIIKEHHE
2.3.3 PaGoracuisl
234 MoIHOCTHCUIIBI
235 Kunernueckass dSHepruss MarepualbHOM  TOYKH.
o Teopema 0 KUHETHYECKOM 3HEPTUU
[lorenuuaneHast sHeprusi. lloTeHunanbHas sHEprus
238 yIIpYyTro neGpopMHUpPOBaHHON IPY>KUHBIL.
- [TorennmanpHassHEPrusTENaBOIM3UIOBEPXHOCTU3EM
b7
[loreHnmaneHble W HEMOTEHIMATBHBIE CHIBL. CBS3b
937 paboOThl HEMOTEHUMANBHBIX CHJI C HW3MEHEHUEM
o MEXaHUIECKOM SHEPTUU CUCTEMBI TeJL.
3aKOHCOXpaHEHUAMEXaHNYECKOIPHEPTuu
2.3.8 Yrupyrue u HeynpyruecTOIKHOBEHUS
239 TexHudeckue  yCTpOMCTBA:  JBHIKEHHE  PakeT,
o BOJIOMET, KOIIEp, NPY>KUHHBIN MUCTOJIET
[IpakTuyeckue paboThl. M3yyeHue cBsi3u CKOpOCTEH
2310 TeI npu HEYIIPYroM yaape.
HccnenoBannecBs3upadOTHICHIIBI C

I/ISMeHeHI/IeMMexaHI/I‘IeCKOI\/'ISHepFI/II/ITeJ'Ia

MOJIEKVYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

OcCHOBHbBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETHYECKON




teopur. bpoyHoBckoe  aBwxkenue. uddyswus.
XapakTep [BWXKEHHUS W B3aUMOJCUCTBUS YaCTUII

BellleCTBa

3.1.2

Mopenu cTpoeHHS Tra3oB, KUIKOCTEH M TBEPIBIX TEI
U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE JTHUX

MoJeen

3.1.3

3.14

Macca MOJIEKYJI. KommuectBo BEIIIECTBA.
[TocTostnuas ABoraapo
TemmmoBoe  paBHOBecue. Temmeparypa u €€

u3Mepenue. [lkanaremneparypllenbcus

3.15

3.1.6

3.1.7

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOJ'ICKy.]I?IpHO-KI/IHCTI/ILIGCKOI\/JI TCOpHUU HUACAIIBHOIO
rasza

AOcomoTHasi TeMIiepaTypa Kak Mepa CpeIHeu
KHHETUYECKOW SHEPTUu TETIOBOTO JIBHXKEHUS YaCTHUIL
ra3a. [lIkanaremneparypKensBuna

VpaBuenue Knaneiipona — MenzaeneeBa. 3akoH

JlanpTOHA

3.18

I"a30BbIC 3aKOHEIL. I/I3OHpOHCCCBI B MACAJIBHOM rasc C
IMOCTOAHHBIM KOJIMYECTBOM BCIICCTBA: H30TCPMaA,

n3oxopa, u3obapa

3.1.9

TexHUYeCKUEyCTPONUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuueckue padotel. U3Mepenue macchl BO3ayxa B
KJIACCHOU KOMHaATe.
HccnenoBanne3aBUCUMOCTUMEKTYTIAPAMETPAMUCOCT

OSIHUSIpa3peXEeHHOrorasa

3.2

OCHOBbI TEPMOJMHAMUKHN

3.2.1

TepmoauHamuueckas cucreMa. BHyTpeHH:S dHEPrus
TEPMOAMHAMHYECKONH CHUCTEMBI M  CHOCOOBI €€

N3MCHCHU

3.2.2

3.2.3

KomnyectBo Temnotel u  pabora. BHyTpeHHss
SHEPrus 0JJHOATOMHOTI'O UJEATBHOIO Tra3a
Buner TeIUIonepe1adun: TEIUIONPOBOAHOCTb,

KOHBCKIWAA, HU3ITYUCHHUC. TenmoéMKOCTh TCIa.




3.24

3.2.5

3.2.6

3.2.7

3.2.8

VYV nenbHast TEILUIOEMKOCTD BEILIECTBA.

PacuérkonmyecTBaTenmoThIIPUTEILIONIEPEIAYE

IlepBbii  3akoH  TepMoauHamuku. [IpuMeHeHue
IIEPBOr0 3aKOHAa TEPMOJMHAMUKH K H3OIPOLIECCAM.

I'padpuueckasuHTepnpeTanuspadoThiraa

TermoBbie MmamuHbl. [[pUHUIMIIBI IEMCTBHS TEIUIOBBIX
MamuH. [IpeoOpa3oBaHusi 3HEPruM B TEIUIOBBIX
MammHax. KoapduiueHnT mone3Horo  IeHCTBUS
(manmee — KII) TermoBo#t mammusl. [{ukn Kapho u
ero KIIJI

Bropoii 3akoH TepMmoamHamuku. HeobpaTumocTh
MpOLIECCOB B MpHpojae. TemioBble JBUTATEIU.
DKoNoTHYecKHe MPOOIEMbI TEIUIOIHEPTETHKH
TexHuyeckue ycTpoWCTBa: JBHUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJOIUIBLHUK, KOHIUIIMOHED

[Ipaktnyeckne paboTel. 3mepeHue  ynenbHOM

TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSAHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanne u koHaeHcanusa. Mcmapenue u

331 KUIEHWE. YJAenpHas TeIloTa MapooOpa3oBaHUs.
3aBUCHMOCTh TEMIIEPATYPhl KUIIEHUS OT JAaBJICHUS
332 AOGCotoTHAs U OTHOCHUTENbHAs BIAKHOCTb BO3JyXa.
o Hacspiennsiitnap
Teépnoe Teno. Kpucrammaeckue u amopdHbIe Tena.
3.3.3 AHnsorponuss  CBOMCTB  KpucramoB. JKuakue
kpuctamuiel. CoBpeMeHHBIEMaTepUaTbl
334 [InaBneHne W KpUcTaIU3alus. YJenbHas TerioTa
o mnaBneHus. Cyonumarus
3.35 YpaBHEHHETEITIOBOTO0AIaHC A
TexHu4eckue ycTpoicTBa: TMTPOMETP U IICUXPOMETP,
336 KaJIOPUMETP, TEXHOJOTHH TOJIYYEHHs] COBPEMEHHBIX
o MaTepHajioB, B TOM YHCJIE€ HAHOMATEPHAJOB, H
HAaHOTEXHOJIOTHH
3.3.7 [Ipaktuyeckne paboThl. M3MmepeHHe BIIAKHOCTH




BO3TyXa

4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpu3anusi Tel. DIEKTpudeckuil 3apsa. [[Ba Buza
o ANEKTPUUECKUX 3apsiIOB
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKU U MOJIYIIPOBOJHUKH
4.1.3 3aKOHCOXpaHEHUSDIEKTPUICCKOT03apsiIa
4.1.4 B3anmopeiictBuesapsnos. 3akonKynona
DIIEKTPUYECKOE ToJie. Hanpsioxkénnoctb
415 aneKkTpudeckoro noss. [IpuHIMD cyneprno3uuuu.
JIuHUM HaNPsHKEHHOCTH AJEKTPUYECKOTO TOJIS
PaGora cun anekrpocratudeckoro nois. [lorenuann.
4.16 Pa3znoctenorennuaion
41 [IpoBomHMKKM W  AMDJIEKTPUKH B  TMOCTOSIHHOM
4.1.7 AICKTPUIECKOM Tosie.
JunnexTprudecKasnpoHUIIaeMOCTh
OnektpoéMkocTh. KonzaeHcarop. OIeKTpOEMKOCTH
4.1.8 IJIOCKOTO  KOHJEHCAaTopa. OHEprusi 3apspKeHHOTO
KOHJIEHCaTopa
Texnuyeckue YCTpOMCTBA: DIEKTPOCKOII,
419 AJIEKTPOMETP, AJIEKTPOCTaTUUECKast 3alluTa,
o 3a3eMJICHUE ANEKTPONpPUOOpPOB, KOHJIEHCATOp,
KCEPOKC, CTPYWHBIN IPUHTED
[IpakTuueckue padoTsl. MI3mMepeHne 31eKTpoEMKOCTH
4110 KOHJIEHCaTopa
IIOCTOSHHBIN DJIEKTPUYECKNI TOK. TOKU B PA3JIMYHBIX CPEJJAX
VYcnoBus CyILIECTBOBaHUS MTOCTOSIHHOTO
421 3JIEKTpUYECKOro Toka. Mcrounuku Toka. Cuia Toka.
[TocTossHHBIN TOK
4.2 422 Hamnpspkenune. 3akon Oma a1 y9acTka 1enu
DIIEKTPUYECKOE CONPOTHUBJICHHE. VY nenbHOE
423 CONPOTHUBIICHUE BEILIECTBA
424 [locnenoBarenvbHOe, MapauieibHOE,  CMEIIAHHOE

COCIMHCHUEC ITPOBOJHUKOB




4.2.5

4.2.6

4.2.7

Pabora »snexrpuyeckoro Toka. 3akoH JDxoyms —
Jlenna

MOIIHOCTBAIEKTPUYECKOTOTOKA
anekTpoaBxkymas cwia (mamee — DJC) w
BHYTpEHHEE  COMNPOTHBIICHHE MCTOYHHMKA  TOKa.
3axkoHOMaISIIOJTHOM (3aMKHYTOI)

SHCKTqueCKOﬁHeHH. KOpOTKOCSaMHKaHI/IC

4.2.8

aJ'IeKTpOHHaH IIpOBOAUMOCTD TBép,Z[I)IX METAJJIOB.
3aBUCHMOCTh COIIPOTUBJICHUA MCTAJIJIOB oT

Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

Onektpuueckuidi TOok B Bakyyme. CBolicTBa

3JIEKTPOHHBIX IIyYKOB
[HonynpoBonnuku. CoOCTBEeHHass W IpUMECHas
MIPOBOJAMMOCTh MONynpoBoAHHKOB. CBolicTBa pP-n

nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI

4211

4.2.12

:‘)HCKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAx.

DIEKTPOTUTHYECKAS AUCCOLMAIIHS. DIECKTPOIIU3

DneKkTpuueckuii Tok B razax. CaMOCTOSTENbHBIA U
HECaMOCTOSITEJIbHBIN pasps.
PaznuuHbpleTUIIBICAMOCTOATENBHOTOPA3pSIAQ.

Momausg. 11nazma

4.2.13

4.2.14

TexHnueckue ycTpoilcTBa: aMIIEpMETp, BOJIBTMETP,
peocTaT, UCTOYHUKH TOKa, 3JIEKTPOHArpeBaTelbHbIC
npudopHl, IIEKTPOOCBETUTEINILHBIE puOOpHI,
TEPMOMETP  CONPOTHBIIEHUS, BaKyyMHbI Juon,
TEPMHUCTOPHI " (boTOope3nCTOpHI,

HOHprOBO}IHHKOBLIfI Auona, raJlbBaHHUKa

IIpaktuyeckne paboTsl. M3yueHue CMeUNIaHHOTO
COETMHEHUS PE3UCTOPOB.
N3mepenne 3/1C UCTOYHMKA TOKA U €0 BHYTPEHHETO

COIIPOTUBJICHU. Ha6J'IIOJIeHI/IGBJ'IeKTp0J'II/I3a

11 KIIACC




Koapasna Koanposepsiemorosa

eJjaa €MCHTA

IIpoBepsieMbledIeMeHTHICOAEPKAHUS

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S MHAYKIWA

[TocrossuHBIE MAarHuTHI. B3anmoneiicteue
43.1
MOCTOSIHHBIX MAarHUTOB
MaruauTHoe 1osie. BeKTOp MarHUTHOM MHIYKIIUH.
[IpuHnun cynepriozunuu. JIuHUM MarHUTHOM
4.3.2 WHJIYKLHH.
KapruaannHuAMarHU THOMMH YK MU IIOJSAIIOCTOS
HHBIXMarHuTOB
MaruauTtHoe 1oJie MpoBoJHUKA ¢ TokoM. KapTuna
JVMHUM TOJS JUIMHHOTO NPSMOIO MPOBOJHUKA U
4.3.3 3aMKHYTOTO KOJIbIIEBOTO MTPOBOAHHKA, KATYIIKU C
TOKOM. Onbrtdpcrena.
B3aumoeiicTBUENPOBOAHUKOB C TOKOM
4.3.4 Cuiia Amriepa, €€ MOJyJIb U HalpaBJICHHUE
Cuna Jlopenna, €€ Moayiap M HallpaBlICHHUE.
4.3 435 JIBrokeHue 3apsyKEHHOM YacTUIbl B OJHOPOJHOM
MarHuTHOM noiie. PaGotacunei/lopeniia
4.3.6 SIBneHNEINEKTPOMArHUTHOMUH TYKIINN
4.3.7 [ToTOoKBEKTOpaMarHUTHOMMHAYKLIUN
OJIC wuHnykuuu. 3aKOH  BJIEKTPOMArHUTHOU
438 unaykuun dapanes
BuxpeBoe anexrpuueckoe nozie. IJC uHayKImun
4.3.9 B MPOBOJHUKE, IBIKYIIEMCS TOCTYIATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JIE
4.3.10 [TpaBunoJlenia
NunyktuBHOCTh. SBnenne camomuaykimu. 3JC
43.11
CaMOMHAYKIUU
4.3.12 OHeprus MarHUTHOT'O TIOJIS1 KaTyIIKH ¢ TOKOM
4.3.13 ONeKTpOMAarHUTHOETIOJIE
4314 TexHudeckue ycTpoiCTBa: MOCTOSIHHBIE MArHUTHI,

OJICKTPOMArdHuThl, SJICKTPOABHUIATCIIb, YCKOPHUTCIIN




OJIEMCHTAPHBIX YaCTUll, MTHAYKIITMOHHAA I1€Yb

[Ipaktuueckue paboThl. M3yueHHMEe MarHUTHOTO

MOJIs1 KaTyIIKH ¢ TOKOM. VccnenoBanue 1eicTBUs

4.3.15 HOCTOSSHHOI'0O MarHuTa Ha pPaMKy C TOKOM.
HccnenoBannesBIEHUS3IEKTPOMAarHUITHOMMHAYK
100707
5 KOJIEBAHUA 11 BOJIHBI
MEXAHUYECKHUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA
Koneobarensnas cucTeMa. CBoOogHbIE
511 KoJeOaHusl. Iapmonnueckue KoJeOaHusl.
[Tepuon, yactora, ammuTyaa u gazakoneOaHuit
5.1.2 [IpyxuHHBIMassTHUK. MaTeMaTHYECKUIMAasITHUK
YpaBHeHue rapMOHUYECKNX KoJIeOaHmil.
513 Kunematnueckoe u JAMHAMUYECKOE OIMCAHUE
K0J1e0aTeNbHOIO JBUKECHHUS
[IpeBpamienue dSHEPruu MpPU TAPMOHUYECKUX
kojeOanusax. CBsA3b aMIUTUTYAbl  KoJeOaHUN
>14 WCXO/IHOM BEJTMYMHBI C aMIUTUTYIaMH KOJIeOaHui
e€ CKOPOCTU U YCKOPEHHUS
KonebarenbHblii KOHTYD. CBobosHbIE
5.1 9JIEKTPOMArHUTHBIC KOJE€OaHWsT B HIACATHLHOM
KosiebaTenbHOM KOHTYpE.
> AHaOTUSIMEXTYMEXaHUIECKUMHU u
ANEKTPOMArHUTHBIMUKOJIEOAHUSIMU.
®opmynaTomcona
3aKOH COXpaHEHHs DSHEPTUU B HJCAITBHOM
>1.0 KONe6aTeNbHOM KOHTYpE
BoiHyX7eHHBIE ~ MEXaHMuYecKHe  KoJeOaHus.
5.1.7 Pe3onanc. Pe3oHaHcHas kpuBas. BblHyXIE€HHbIE
AJEKTPOMArHUTHbIE KOJeOaHus.
[IepemenHbII TOK. CuHycouanbHbIN
5.1.8 .
MePEMEHHBIN TOK.
£ 19 MomHOCTh NEPEMEHHOTO TOKA. AMIUITUTYJHOE U

JICUCTBYIOIIEE  3HAYEHWE  CHUJIBI  TOKa H




5.2

HaIps>KCHUA

Tpanchopmarop. IIpousBoactBo, mnepemaya u

norpebieHne JIEKTPUYECKON SHEPTUU.
OKOJIOTMYECKUE PUCKM IIPU  MPOU3BOJCTBE
>1.10 JIIEKTPUYECKON SHEPIrUH. Kynbrypa
WCIIOJIb30BAHUS ANEKTPOIHEPTUH B
IMOBCEAHEBHOM KU3HU
Texuuueckue YCTpOMCTBA: ceiicmorpad,
>111 3JIEKTPUYECKUN 3BOHOK, JINHUU 3JIEKTponepead
[IpakTrueckue paboTHI. Uccnenosanue
3aBHCUMOCTH TIEPHOAA MaJlbIX KoJieObaHuil rpysa
£ 112 Ha HHUTH OT JJIMHBI HUTH M MAacchl Tpys3a.

UccnegoBanme MNEpEMCHHOTO TOKa B OCHH H3
MOCJIEOBATEIIbHO COEAUHEHHBIX KOHACHCATOPAa,

KaTyIIK{ U pe3ucTopa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanuueckue BOJIHBI, YCIIOBUS
pacnpocTpaHeHUsl. [lepuon. Ckopoctb
>21 pacnpocTpaHeHus U JUIMHA BOJHBL [lonepeunsie
Y IPO0TIbHBIEBOJIHBI
WNnrepdepennus u audpakuuss MeXaHUYECKHX
5.2.2
BOJIH
) 3Byk. CkopocTb 3Byka. [pPOMKOCTH 3ByKa.
523 Bricora ToHa. TeMbp 3ByKa
DNEeKTPOMarHUTHHIE BOJHBI. Y CIOBUS U3ITyUCHUS
2JIEKTPOMAarHUTHBIX BOJIH. B3anmHas opueHTanus
524 BEeKTOpoB E, B 1 v B 311€KTpOMarHuTHON BOJIHE B
BaKyyMe
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPaKEHHUE,
MIPEIOMIIEHUE, noJIsIpu3anus, Iudpakuus,
5.25
uHTepPepeHIus.
CKOpOCTBIIEKTPOMarHUTHBIXBOJIH
- [IIkana 3y1€eKTpOMAarHUTHBIX BOJH. lIprMeHeHue

OJICKTPOMAariuTHBIX BOJIH B TEXHUKE U 6I)ITy




5.2.7

5.2.8

[IpyHIMOBI ~ paguoCBs3M W TEJNEBUICHUS.
Paguonoxanmus.
DNEeKTPOMarHMTHOE3arpsA3HEHUEOKPYKatoecp
eapl

Texnuueckue YCTPOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas IUAarHOCTHKA B
TEXHUKE M MEAULUHE, paxap, paJluONpUEMHUK,

TeJEBU30p, aHTeHHa, Tenedon, CBY-neun

5.3

OIITUKA

53.1

5.3.2

533

[IpsimonuHeiHOe pacHpocTpaHeHue cBeTa B
OAHOPOAHOM cpene. JIyucBera

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHHS CBETa.
IoctpoeHue n300paxeHHit B IJIOCKOM 3epKaie

[MpenomiieHne cBera. 3aKOHBI MPEIOMIICHUS CBETA.

A6COJ’IIOTHLII>1HOK&38T6HBHP CJIIOMJICHUA

534

5.35

[MonHoe BHyTpeHHee oTpaxkenue. [IpenenbHblil yro
MOJTHOTO BHYTPEHHETO OTPAKECHUS
HMucnepcust cBera. CnoxHbIl cocTaB 0esnoro

cBera. LIBer

5.3.6

5.3.7

CoOuparonue U paccerBaromue JUH3bL. ToHKas
nuH3a. DOKYCHOE pacCTOSIHUE M ONTHYECKas
cuiia TOHKOM JuH3bL. [locTpoeHne n3odpaxeHuit
B COOMpAOIIMX U PacCEUBAIOLIUX JIMH3aX.
@opMyna  TOHKOW  JIMH3BL.  YBEJIHMYECHHUE,

JlaBae€MOEINH30H

[IpenenpmpuMEeHMMOCTUTEOMETPUYECKONONTUKHI

5.3.8

5.3.9

Nurepdepenuus CBeTa. KorepenTHsie
WCTOYHUKHU. Y CIIOBUSI HAOIIOJECHUS MAaKCUMYMOB
U MUHHUMYMOB B WHTEp(EpPEHIIMOHHON KapTHUHE
OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB

Hudpakaus cBera. JludpakuuoHHas pemeTka.
VYcnoBue HaOMOIEHUS TIABHBIX MAaKCHMYMOB
Mpy TAJCHUM MOHOXPOMAaTHYECKOTO CBETa Ha

TU(PPAKIUOHHYIO PEIIETKY




5.3.10 [Tonspuzanusceera

TexHuueckue  yCTpOMCTBa: OYKH,  JIyIa,

¢dotoamnmapar, MPOEKIIMOHHBIN amnmnapar,
5.3.11

MHUKPOCKOII, TEJIECKON, BOJIOKOHHAs OITHKA,

TUGPaKIIMOHHAS PEIIETKA, TTOISIPOU

[IpakTudeckue paboTel. M3mepeHue mokaszarens

MpETOMJIICHUS. Uccnenosanue CBOWCTB
5.3.12 )

M300paskeHUi B JMH3aX.

Hab6monenuenucnepcuucaera

BJIEMEHTHI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIbHOCTU

I'panuisl IIPUMEHUMOCTH KJIACCUYECKOH
MEXaHUKH. ITocTynatel TEOPUU
6.1 OTHOCHUTEIIBHOCTU:  WHBAPUAHTHOCTbL  MOAYJS

CKOpPOCTH CBCTa B BaKyyM¢C, IMPHUHIMAIT

OTHOCHUTEJIFHOCTA DHWHIIITEHHA

0 OTHOCHUTETBHOCTh OJTHOBPEMEHHOCTH.
6.2 3amMe/yieHre BPEMEHH U COKPAILEHUE ITTHHBI
6.3 DHeprus U UMIyJIbC CBOOOIHOM YaCTHIIBI
CBsi3p  Macchl C DHEprued U HMIYJIbCOM
6.4 CcBOOOIHOI YACTUIIEL.
DHEepruanoKkosicBOOOTHONYACTHUIIBI
7 KBAHTOBAS ®U3UNKA
DJIEMEHTBI KBAHTOBOM OIITHUKU
®otonbl. Dopmyna Ilmanka cBS3M SHEPrUU
7.1.1 ¢oTOHa C ero 4acTOoTOW. DHEpPrus U MMITYJIbC
dbortona
OtkpeiTHe ©  uccinegoBanue  ¢ororddexra.
112 OmnbiTel A.I'. CroneroBa. 3akonbipoTodddexra
" VYpaBuenue OiHmreitHa s dorodddexra.
713 «Kpacnas rpanuma» porodpdexra
714 Hasnenne ceera. OnwiTel [1.H. JIeOGenena
7.1.5 XHUMHYECKOeIeHICTBUECBETA
216 TexHuueckue yCTpOMCTBA: (hoTOdIEMEHT,

(dboTomatuuk, comHeuHas 6aTapesi, CBETOIHO/T




7.2

7.3

CTPOEHHUE ATOMA

7.2.1

Mopenb aroma Tomcona. OnbiTel Pezepdopaa o
HCCIIEI0OBaHUIO CTpoeHUs aroma. [InanerapHas

MOJ€CJIb aTOMa

7.2.2

7.2.3

7.24

7.2.5

[Tocrynater bopa. M3znydyeHue u moriomeHue
(OTOHOB TIpU MEPEX0JIe aTOMa C OJJHOTO YPOBHS
SHepruu Ha npyrou. Buael cnektpoB. Crektp
YPOBHEW dHEPrUM aTOMa BOAOpPOAa

BouiHOoBBIE cBOMCTBa yacTull. Bonnsl ne bpoitns.
Kopnyckynspuo-BoiaHoBo# ayanusm. Judpaxmus
3JIEKTPOHOB Ha KpUCTAJLIaX

CrnoHTaHHOE€ W  BBIHYXKICHHOE  M3JIy4YeHHE.
YCcTpoicTBO U IPUHLIKIT PaOOTHI Jlazepa
TexHu4eckue yCcTpoMCTBa: CIIEKTPAIbHBIN aHAIN3

(cmiekTpockor), 1a3ep, KBAHTOBBIA KOMITBIOTEP

7.2.6

7.3.1

[IpakTrueckue paboTHI. Hab6monenue

JMHENYATOro CreKkTpa
ATOMHOE A1PO

Meronsl HaOIOCHUS 51 perucTpanuu

QJICMCHTAPHBIX YaCTUL]

7.3.2

OTkpeiTHE PalMOaKTUBHOCTH. OnbIThI
Peseppopna mo  ompemeneHHI0O  cOCTaBa
paguoakTUBHOro u3inydeHus. CpoiicTBa anbga-,
Oera-, ramMMa-u3IyqeHusl. Bnusaue

PaaAnOaKTUBHOCTH Ha JKUBBIC OPTraHU3MBbI

7.3.3

7.3.4

7.3.5

OTtkppiTHe mNpoTOHa W HeWTpoHa. HykioHHas
Monenp sapa leiisenGepra —  BaHeHKo.
3apsansanpa. MaccoBoeuunciosiipa. M3oTomnsr
Anbda-pacnaa. DIEKTPOHHBI U MO3UTPOHHBIN
Oera-pacma. I'amma-usnydenue. 3aKoH
PaauoOaKTUBHOIO pacnaja

OHeprusi CBs3M HYKIOHOB B sjape. SnepHsie

cuiiel. Jleekt Macchl saapa

7.3.6

H,[IepHLIC pCaKknuu. I[eJ'ICHI/IC N CUHTC3 AICP




7.3.7

Snepubiii  peaktop. TepMosIepHbIA CHHTES.
[Tpo6nemMbl ¥ TEPCTIEKTUBHI SIEPHOM SHEPTETUKH.

SKOJ'IOFI/ILIeCKI/ICaCHGKTBIH,I[CpHOﬁBHepFCTHKH

7.3.8

7.3.9

DneMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBUSA
TexHudeckue yCTpOMCTBA: JO3UMETpP, Kamepa

Bunbcona, siepHblil peaktop, aToMHasi 6oM0Oa

7.3.10

8.1

8.2

8.3

[Ipaktuueckue pabotel. MccrnemoBanue TpekoB

gacTtull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3UNKU

Bun 3Bé3qH0r0 Heba. Co3Be3nus, SpKUE 3BE3IBI,
IUIAHETHI, NX BUAUMOC JBIDKCHHC

Conneynas cucrema. [lnaHeTsl 3¢eMHOW IpyMIIbI.
[InaHeThI-TUraHThl U UX CIIyTHUKH, KapJUKOBbBIC

wraneTsl. ManbsiereaaCoTHEYHOUCUCTEMBI

Connane, dorochepa u armochepa. ConHeuHas

AKTHUBHOCTbD

8.4

Hcrounuk sneprun CoJiHIla U 3BE3]1

8.5

3BE3/7bI, MX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBE€THUMOCTD, pa)myc, TeMnepaTypa, 150,¢
B3aMMOCBSI3b. JlMarpaMMa «CreKTpallbHbIM Klacc —
CBETUMOCTBDY. 3BE3 b1 TIIAaBHOM
MOCJIEIOBAaTEILHOCTH. 3aBHCUMOCTh  «Macca —
CBETHUMOCTDY JINIE: | 3BE3 ] TJIaBHOM

TOCIICA0BATCIIbBHOCTHU

8.6

8.7

8.8

Buyrpennee crpoenne 3BE31.  CoBpeMEHHbIC
MPEJICTABJICHUST O TPOUCXOXKJICHUU W DBOJIIOIHH

CoHIia 1 3BE311. DTabLKU3HU3BEST

Mnineunsiii [Tyte — Hama ["anaktuka. CnivpansHas
CTpyKTypa ['amakTuky, pacmpeneneHue 3BE3N,
raza u nouid. Ilonoxxenne n arxenue CoiHIA B
lNanakruke. ITnockas 5 cepuueckas

HOJICUCTEMBI I allaKTUKH

Tunbel ramakTuk. PaauoralakTMKM W KBas3apsbl.




UEpHble ObIPBI B AApax TaJakTHK

Bcenennas. Pacmupenune Bceenennoil. 3akoH

Xab6ma. Paszberanme ramaktuk. Bospact wu

8.9 panuyc Bcenennoid, teopuss bonbpmioro B3pbiBa.
Mogens «ropsiyen Bcenennoiiy.
PenukToBoeusnyuenue
MacmrabHas CTPYKTYpa Bcenennoi.

8.10 MeraranakTuka. Hepewénnrie po0OIeMbI

ACTPOHOMUH




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



