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HOACHUTEJDBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUN M TPEOOBAHMM K pe3ysibTaTam
OCBOCHHSI OCHOBHOUM 00pa3oBaTeNbHOU Mporpammebl, mpeactaBieHHbx B OI'OC
COO, a Takxke c¢ yu€rom deaepanbHOil paboueld MporpaMMbl BOCIUTAHUS U
KOHIEMIMK TpernojaBanusi ydeOHoro mpeamera «@Dusnka» B 00pa3oBaTesbHbBIX
Opra"u3anusx Poccniickon ®enepauun, peAU3YIOIINX OCHOBHBIE
o0Opa3oBaTeabHbIE TPOrPAMMBI.

Copepxxanue mnporpaMmbl IO (U3MKE HamNpaBiIeHO Ha (opMHUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHB Mupa oOyuaromuxcs 10-11 xmaccoB npu
o0yueHun ux ¢u3uKe Ha 0A30BOM YPOBHE HA OCHOBE CHCTEMHO-JEATEIbHOCTHOTO
noaxona. [Iporpamma mo ¢usuke coorBercTBYyeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METAIPEIMETHBIM pPE3yJIbTaTaM
oOy4eHHs, a TaKKe€ YYHUTHIBAET HEOOXOJUMOCTh pEeaNM3alUU MEXKIPEIMETHBIX
CBA3€H (PU3MKM C €CTECTBEHHO-HAYYHbIMU YYEOHBIMU NpeaMeramu. B Hel
OTIPE/ICTISAIOTCS OCHOBHBIC LIENHM M3Y4YeHHs] (PU3MKK Ha YPOBHE CPETHEro OOILIEro
oOpa3oBaHMsl, TJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DPU3MKHU: JTUUYHOCTHBIE,
MeTarnpeMeTHbIC, TTpeMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no pusmke BKIHOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 ToJIaM 00yUYEeHUS;

e coJiepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0y4YeHuUsl.

®dusuka Kak Hayka O HambOojee OOLIMX 3aKOHaX IPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOro MpeaMera B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoieM mupe. LIIKoabHBINA Kype GU3NKH — CUCTEMOOOPA3YIOIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE IPOLECCOB M SIBJICHHUM, H3ydyaeMbIX XUMHUEH, OHojoruei,
dbuzudeckorr reorpadueid u actpoHomwueil. lcmonp3oBaHME U AKTUBHOE
npuMeHeHne (U3WYECKUX 3HAHWM  OMpeeNsaeT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IIOJIy4eHHMs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOWCTBAMM W JPYTHX.
N3yuenne Qu3MKM BHOCUT OCHOBHOM BKJaJ B (DOPMHUPOBAHHUE ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa OOydyaroumxcs, B (OPMHUPOBAHUE YMEHUH MPUMEHSTH
HaYYHBIA METO/]I TO3HAHMSI TP BBIIIOJIHEHUU UMH Y4EOHBIX UCCIIEJOBAHUMN.

B ocHOoBy Kkypca ¢(u3uKu a1 ypoBHsS CpelHero oOmero oOpa3oBaHUs
NOJIOXKEH P HMAEH, KOTOpble MOXKHO pacCMAaTpUBaTh KaK MPUHIMUIBL €ro
MTOCTPOCHHSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKH
3aBEPUIEHHBIM, OH COAEPKUT MAaTepHUall U3 BCEX pa3liesioB (DU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBMM ¢ HEM Marepual Kypca (GU3UKH
o0beUHEH BOKpPYr (Qusnueckux Teopuil. Beaymum B Kypce sIBIseTCs
dbopMupoOBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTE€pWH, BEUIECTBE U
T0JIE.

Hoes eymanumapuzayuu. EE peanuzaius mpearnonaraeT HCIOJb30BaHUE
TYMaHUTAPHOTO MOTEHIHAIA (PU3MUYECKON HAyKHU, OCMBICIICHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuTHEeM OOIIECTBa, a TakXKe C MHPOBO33PECHUECKHMH,
HPABCTBEHHBIMU U SKOJIOTMUECKUMH MPOOIeMaMH.

Hoess npuknaownoii  nanpasnennocmu. Kypc ¢dusukum  mpeamnosiaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
M3y4YEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonocuszayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
colepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpobiieMaM COBPEMEHHOCTH,
KOTOPBI€ CBSI3aHbl C PAa3BUTHEM TEXHHUKH M TEXHOJOTUM, a TakKe OOCYKIEHUS
npo0JieM pallMOHAIBHOTO MPUPOIOTIOIH30BAHMS U SKOJIOTMUECKOI 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEIHEro OoOIero
oOpa3zoBaHus SBIAOTCS (u3nueckue teopun (PopMUpOBaHUE MPEACTABICHHUA O
CTPYKTyp€ MOCTpOeHUs (Pu3nueckoil Teopun, posin PyHIaMEHTaTbHBIX 3aKOHOB U
NPUHLUIOB B  COBPEMEHHBIX  TMPEACTABICHUSIX O MOPHUPOJE, TpaHULIAX
NPUMEHUMOCTH TEOpHM, i1 OINHCAHUS €CTECTBEHHO-HAyYHBIX SIBJICHUW H
IIPOLIECCOB).

CuUCTEeMHO-ACSATEILHOCTHBIN TOAX0/ B Kypce (DU3UMKU peain3yeTcs MPexe
BCEro 3a CU€T OpPTraHM3aIliU SKCIEPUMEHTAIBHON NEATeIbHOCTH OO0YyJaronIuXcs.
st Ga3oBoro ypoBHS Kypca GU3MKH — O3TO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U JIa0OpaTOPHBIX padoT,
KOTOpBIE B mporpamme 1o ¢u3uke oObEeTUHEHbl B OOMIMI CIUCOK YYEHUUYECKHUX
MpakTU4YecKux padoT. BeifeneHne B yKa3aHHOM IEpeYHE JIa0OpaTOPHBIX padoT,
OPOBOJAMMBIX JJISI KOHTPOJSL M OLEHKH, OCYLIECTBISIETCS YYaCTHHUKAMH
o0pa3oBaTeNbHOTO TIpOlLlecCa HUCXOJd U3 OCOOCHHOCTEW IUIAaHUPOBAHMS U
ocHalleHus Kabunera ¢usuku. Ilpm s3ToM oOecreunmBaeTcs OBJAIECHUE
00yyYaroIMMUCd YMEHHSIMU MPOBOAUTH KOCBEHHBIE W3MEPEHUS, HCCIEIOBaHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH W TIOCTAHOBKY OIMBITOB IO IPOBEPKE
NPEAJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHHME YIENAETCS PEIICHUI0 PACUETHBIX W KAYECTBEHHBIX
3amad. [lpu 3TOM 17151 pacu€THBIX 33724 MPUOPUTETOM SIBIAIOTCA 3a/a4d C SIBHO
3aJlaHHOM (PM3UYECKON MOJIENBIO, TTO3BOJISIFOIINE TPUMEHSTh N3y4YEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK W3 OJHOTO pasjelia Kypca, TaKk U UHTETpUPYs 3HAHUS W3
pa3HbBIX pasnesoB. /[ Ka4yeCTBEHHBIX 3a]1a4 MPUOPUTETOM SIBIISTIOTCS 3aaHUS HA
00BsICHEHHE TPOTEKaHUs (PU3NYECKUX SBJICHUN M TMPOIIECCOB B OKpYIKaromien
KU3HU, TpeOyronue BbIOOpa (U3MUECKOW MOJENTH Il CHUTyallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO K MarepualibHO-
TEXHUYECKOMY OO€CreueHui0 Y4eOHOro mporecca 0a30BbI YpOBEHb Kypca
(bu3KMKK HA ypOBHE CpeAHEro oOIero 0opa3oBaHus AOKEH U3y4aThCs B YCIOBUIX
OpeIMETHOrO0 KaOuHeTa (PU3MKU WU B YCJIOBHMSIX HMHTEIPUPOBAHHOrO KaOWHETa
MPEMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kabuHeTe (U3uMKM MOKHO OBITH
HeoOXonuMoe JlabopaTopHOE OO0OpYIOBAaHME [Jisi BBIMOIHEHUS YKa3aHHBIX B
nporpamMme 1o QU3MKe YYEHHYECKUX MPAKTUYECKUX padOT M JAEMOHCTPAIMOHHOE
o0opyI0BaHuE.

JlemoHCTpanmonHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHWHUMAJIbHOM JIOCTATOYHOCTH U  00ECIeunBaeT TOCTAHOBKY
NEPEUMCICHHBIX B IMporpamMme 1o (QU3MKe KIIOUEBbIX JEMOHCTpALUNA s
UCCIICIOBAHUS  HW3Y4YaeMbIX SIBJICHHH W  TIPOIECCOB, OMIUPUUYCCKUX U
(byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHM.

JlabopaTopHoe 000pyIOBaHWE HJIsi YYECHHYECKUX MPAKTUYECKUX padoT
dbopmMupyeTcsi B BUAE TEMAaTHYECKUX KOMILJIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydarmuxcs. TeMaTH4ecKue KOMIUICKTHI
1ab60paTOpHOTO O00OPYNOBAaHUS JOHKHBI OBITH TOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W IHU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JTabopaTopuil.

OCHOBHBIMM 1EISIMU U3YyUYEeHUS (DU3UKHU B 00111eM 00pa30BaHUU SIBIISIFOTCS:

o (opmupoBaHHEe HWHTEpeCa W CTPEMJICHHSI OOYYAIONMUXCS K HAYYHOMY
U3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HWHTEIUICKTYabHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIE IMO3HAHMS U (OPMUPOBAHUE
WCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PCHUS KaK pe3yJbTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue yMEHUH OOBSICHATH SBJICHUS C HCIIOJB30BAHUEM
(bu3HYeCKNX 3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpeacTaBICHUN O PO (DUUKHA IS PAa3BUTUA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne ATUX Iiesell o0ecrneunBaeTcs pelieHueM CICIYIOMMUX 3a7a4d B

MpoI1iecce n3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus:



e nmpuoOpeTeHue  CHUCTeMbl  3HaHMM 00  o0mmMX  (U3HYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (DM3UKY, DJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI aCTPOPU3UKH;

e (QopMHupOBaHUE YMEHUW MPUMEHATH TEOPETUUYECKUE 3HAHUS IS
0oOBbsiCHeHHST (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPHHITHS
IIPAKTUYECKUX PELICHUU B IOBCEHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB pEHIeHUS PA3NMUYHBIX 3a/Jady C SIBHO 3aJaHHOU
(¢u3nuecko MOJENbI, 3aJad, MOAPa3yMEBAIOUIUX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOENH, aIeKBaTHON YCIOBHSIM 3a/1a4H;

e TMOHUMaHWE (U3MUYECKHMX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHHUYECKHUX
YCTPONCTB U TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJIaMH CAMOCTOSITEIIbHOTO TUIAHUPOBAHUS W TPOBEACHUS
(bu3HUeCKNX HKCIIEPUMEHTOB, aHAJIM3a M HMHTEPIpeTali WHPOPMAIIUH,
OTpeeeHHs JOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHUE YCIIOBHUM ISl Pa3BUTHUS YMEHUN MPOEKTHO-MCCIIE0BATENbCKOM,
TBOPUYECKOU JIESITEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BBI ypOBEHb) Ha ypOBHE CpEIHEro OoOIero
obpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJETIIO).

[Ipenmaraemeiii B mporpamMme 1o (u3uKe TMepedeHb JIa0OpaTOPHBIX H
NPAKTUYECKUX padOT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIh JIETAeT BBIOOP
pOBEICHUs JIa0OpaTOPHBIX PAbOT W ONBITOB C YYETOM HWHAMBUIYAJTbHBIX
0COOEHHOCTEN 00yJaromuxcs.



COAEPKXAHUE OBYUEHUA
10 KITACC

Pasznes 1. ®u3uKka 1 MeTOAbI HAYYHOI'0 IIO3HAHUS

®usuka — Hayka o npupoje. HayuHsle MeTOAbl NMO3HAHUSA OKPYKArOILIEro
mupa. Posb 3KcnepuMeHTa W TEOpPUM B IIPOLIECCE IO3HAHUS IPUPOBDI.
DKCHEpPUMEHT B (PUBHKE.

MopenupoBanue (pU3MUYECKUX SIBJICHUNA M mpoueccoB. HayuHble rUmoTe3bl.
duzuyeckre 3aKOHbI U TEOPHUH. |'paHHIIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHLIMIT COOTBETCTBUA.

Ponbs u mecto Qusuku B POpMUPOBAHUU COBPEMEHHOW HAYYHOU KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHasioroBple U ILUQPPOBBIE H3MEPUTEIbHBIE MPUOOPBI, KOMIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHe. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JBUKECHHUSI.
Cucrema otrcuéra. TpaekTopusi.

[Tepemerienue, CKOpOCTh (CpefHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOpPEHHUE MaTepUajbHOM TOYKH, UX MPOEKIIMU HA OCU CHUCTEMbl KOOPJAUHAT.
CroxeHue nepeMeIieHnii U CI0KeHHEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NpsIMOJIMHEWHOe aBmxeHue. ['paduku
3aBUCHUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NYyTH U TepeMelIeHUs
MaTepuagbHON TOYKU OT BPEMEHH.

CBobosiHOE TIazieHne. Y CKOpeHUe CBOOOHOTO TaACHHUS.

KpuBonuneiiHoe  nBukeHue. J[BUKEHHWE  MaTepuaJbHOM TOYKM IO
OKPY>KHOCTH C TTIOCTOSTHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAsI
ckopocth. [lepuon n wacrora obpamienus. LleHTpocTpeMUTEIEHOE YCKOPEHHUE.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHUE: CIUIOMETP,
JNBUKEHUE CHAPSAIOB, LEITHBIE U PEMEHHBIE NTEpEIaUH.

Jlemoncmpayuu

Mogenb cHUCTEMBI OTCYETA, WILTIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTUK
JBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OPOIIEHHOTO IOJ| yrioM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOJHOTO MaeHHS.

Hanpasnenue ckopocTu mpu ABUKEHUH MO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne HEPABHOMEPHOTO ABUKEHHUS C LEIBIO ONPENECIEHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOLIEHUSI MEXKAY IYTSAMHU, HPOWICHHBIMH TEJIOM 3a
MOCJIEIOBATENIbHBIE PaBHbIE NIPOMEXYTKM BPEMEHHU INIPU PABHOYCKOPEHHOM
JIBWKEHUU C HAYAJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne nBUXKEHUS 1IapyKa B BSI3KOU KUIKOCTH.

N3ydenne aBuxkeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunmun  otHocuTenbHOCcTM  [aymmmnes.  IlepBeii  3akoH  HbroToHa.
NuepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUJI MaTEpUAJIbHOM TOUKHU. TpeTuid 3aKkoH HproTOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tskectd. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenune. Buasl Tpenus (mokosi, CKoiabxkeHus1, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUsI CKOJIBKEHUS U cuila TpeHus mokos. KoadduimeHnt Tpenus.
Cuita conpoTUBIIEHUS IPU IBUKEHUU TEJIa B AKUJIKOCTH WIIU ra3e.

[TocTynarenbHoE M BpalllaTeIbHOE JABMXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaumieHus. l[lnedo cunbl. YcioBus
paBHOBECUSA TBEPIAOIO TEA.

TexHuyeckre yCTpOWCTBA MU NPAKTUYECKOE NPUMEHEHHE: MOIIIUITHUKH,
JBI)KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBNeHHE UHEPLUU.

CpaBHeHHE Macc B3aUMOJAEHCTBYOIIUX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBHCUMOCTH CUJIBI YIIPYTOCTU OT AehOopMaIIH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U AJCHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3yuenue aBmxeHus: OpyckKa 1o HaKJIOHHOW MJIOCKOCTH.



UccnenoBanre 3aBUCMMOCTU CWJI YNPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pPE3UHOBOM 00pa3iie, OT uX JAe(opMarum.

HUccnenoBanue ycnoBuil paBHOBECHS TBEPAOrO TEJA, HWMEKOLIETO OCh
BpAaIlLICHHUS.

Tema 3. 3axkonwl coxpanenus ¢ mexanuke

Nmnynbc MartepuanbHOW TOYKM (Telia), CUCTEMbl MaTEPUAIBHBIX TOYEK.
Nmnynbe cuiibl 1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAaHEHHUs HMITYJbCa.
PeaxkTuBHOC NBMIKEHUE.

Pabota cumnbl. MOIIIHOCTD CHUJTBI.

Kunernueckass s>Heprusi MaTepHalibHOW TOukH. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorenuunanbHas SHEprusl. [TorenuunanbHas SHEprus yIIpyro
nehopMHpPOBAaHHON  TIpYyKUHBI.  [loTeHIManpHAs  dHEprus Tena  BOJIU3H
MMOBEPXHOCTH 3EMIJIH.

[loTteHnmanbHple W HENOTEHUMANbHble  Cwibl.  CBsi3b  palOTHI
HETIOTCHUUAIBHBIX CHJI C M3MEHEHHMEM MEXAHUYECKOM JYHEPruu CHUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUUECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHudyeckre yCTpOMCTBA M NMPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONED,
MPY>KUHHBIA MUCTOJIET, JBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexon MOTEHIIMATEHON YHEPTUU B KHHETHUECKYIO 1 00paTHO.

Vuenuueckuii sxkcnepumenm, 1ab60pamopusle pabomsl

N3ydenune abCOIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIByX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOTHI CUIIBI C U3MEHEHUEM MEXAHUYECKOW SHEpPruu
TE€Ja Ha IPUMEPE PACTSKEHUSI pE3UHOBOIO JKI'yTa.

Paznen 3. MouiekyasipHasi Gu3MKa ¥ TEPMOJUHAMHUKA
Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U UX OMBITHOE
obocHoBanue. bpoynoBckoe maBmwxkenue. [Auddysusa. Xapakrep ABMKEHUS H
B3aHMOJICMCTBUSL YacCTHI| BellecTBA. MoOJENu CTPOCHUS Ta30B, XXUAKOCTEHM U
TBEPBIX TEJ U O0BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelneid. Macca u
pa3Mepsbl MoJiekyil. KonnuectBo BemiectBa. [loctosiHaas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa n e€ uzmepenue. lllkama Temmneparyp
Lenbcus.



Mopaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUM HACAIbHOrO raza. AOCOJIIOTHas TeMmmepaTypa Kak Mepa
CpeoHEW KWHETUYECKOM SHEPruM TEIUIOBOIO ABMXKEHUs dvacTtul rasa. lllkama
temneparyp KenbBuna. I'azoBble 3akoHbI. YpaBHeHUEe MenaeneeBa—KiianeipoHa.
3akon JlanbroHa. M3ompornecchl B UACAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHe H30MPOIECCOB: H30TEPMa, HM30X0pa,
n3o0apa.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE NPHUMEHEHHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIUCKPETHOE CTPOCHHME BellecTBa, GoTorpapuu
MOJIEKYJI OPraHUYECKUX COCTUHECHUM.

OmnpiTel 10 AU Py3Un KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Mopaens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIITUE CYIIIECTBOBaHUE MEXMOJIEKYJIIPHOTO
B3aMMO/ICHCTBUSL.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABICHUS ra3a Ha CTEHKH COCYy/Ia.

OnbIThl, WUIIOCTPUPYIOMIME YPAaBHEHHE COCTOSIHUS HJICaJbHOTO Tasa,
U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmusvie pabomoi

Ornpenenenue Maccbl BO3yXa B KJIIACCHOM KOMHAT€ Ha OCHOBE WM3MEPEHUN
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK]Ty ITapaMeTpaMK COCTOSIHUSI Pa3peKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamurku

TepmonnHamuyeckass cucteMa. BHyTpeHHssI DHEpPIrUs TEPMOAMHAMUYECKON
CUCTEMBI U cTioco0bI e€ n3meHeHusi. KomnyecTBo TeminoTel u pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HWJE€aJbHOrO0  rasa. Buasl  Temionepenavu:
TETJIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYeHHUE. Y ebHas TEII0EMKOCTh BEIIECTRA.
KonuuecTBo TemioTsl npu Temionepeaye.

[Tonsitue 006 ammabatHom mpomecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnre mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoit 3akon TepmoanHamuku. HeoOpaTumMocTh MHpPOLIECCOB B MPUPOJIE.

TemnoBble  MamuHbl.  [IpuHIMOBI  AEHCTBHS  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIIOBbIX MaimuHax. KoadduimeHt mnone3Horo
nevctBust TerioBod MammHbl, [ukn KapHo u ero kod¢g@duIMEHT MOJIE3HOro
JNEUCTBUA. DKOJIOTMUECKHE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA U MPAKTHUUECKOE MPUMEHEHHUE: JBUTaTElb
BHYTPEHHETO CrOpaHusi, ObITOBOI XOJOAWIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEeHHEH >HEpruu Tena MpU COBEpPUICHUH PaOOThI: BBUIET
npoOku M3 OyTBUIKM MOJ JEWCTBHEM CXKATOro BO3AyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPAITH).

N3meHeHue BHyTpEeHHEH sHEeprun (TeMIiepaTypbl) Tejla Ipy Terionepeaaye.

OnbIT 1Mo anuabaTHOMY pAaCIIUPEHHIO BO3AyXa (OMBIT € BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, ABUTATEIN BHYTPEHHETO CTOPAaHUS, PEAKTUBHOTO
JIBUTATETIS.

Vuenuueckuii skcnepumenm, 1abopamopnsie pabomsl

N3mepenne yaenpbHON TEMIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanun eeuyecmea. Dazoevie nepexoovl

[Tapoo6pazoBanue u koHjeHcauud. Mcnapenue u kumeHue. AOGCOMOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTH BO3ayxa. HacelmeHHbIi map. YaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBJICHUS.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Teaa. AHM30TPOIUS CBOMCTB
kpuctamioB. Kungkue kpuctaisl. CoBpeMeHHble Marepuaibl. [lnaBineHue u
KpUCTaJIU3aIus. Y aeiapHas TemioTa miasienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OalaHca.

Texnuueckne yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYUYEHUS] COBPEMEHHBIX MaTE€pUaJIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenue npu noHU>KEHHOM JTaBICHUMU.

Crioco0bl M3MepeHns BIAXKHOCTH.

HabGnronenue HarpeBanust 1 MiaBJIeHUsI KPUCTAUIMYECKOTO BEIIECTBA.

JlemoHCTpanus KpUCTAILIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenrie OTHOCUTENBHON BIAXKHOCTH BO3/IyXa.

Pa3znesn 4. JnekTpoguHaMuKa
Tema 1. Inekmpocmamuxa
OneKkTpu3aums Tel. OJIEKTPUYECKH 3apAn. JBa BHIAa DIIEKTPUYECKHUX
3apsnoB. [IpOBOIHMKM, DUANEKTPUKM M NOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH KynoHa. TodyeuHbIl 3JIEKTPUUECKUAN 3apsl.
OnekTpuueckoe 1mone. Hampsok€HHOCTh  diiekTpudeckoro noiid.  [IpuHnmn



CYIEPIO3ULIAMN JJIEKTPUUYECKUX TMOJIEN. JIMHUM HANPSKEHHOCTHU DIIEKTPUYECKOTO
TIOJISL.

Pabora cmm  amekTpoctatmdeckoro  moussl.  Ilorenuman.  PasHocTh
NOoTEeHUHANOB. [IpOBOAHUMKM M JAMDIIEKTPUKH B JJIEKTPOCTATUYECKOM IIOJIE.
JludnekTpuyeckas MpOHUIAEMOCTb.

OnekTpoéMKocTb. KonaeHcaTop. DIeKTpOEMKOCTh INIOCKOT0 KOHAEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHuueckre yCTPOMCTBA UM NPAKTUYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKAs] 3allliTa, 3a3€MIICHUE JJIEKTPONpHOOpPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN amnIapar, CTpyUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLININ IEUCTBUSA dIEKTPOMETPA.

B3aumopericTBre HAAIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEL.

[TpoBOAHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOopa OT  IUIOIIaAu
IJTACTUH, PACCTOSAHUS MEXIY HUMH U AUAIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCcaTopa.

Vuenuueckuii sxkcnepumenm, 1ab60pamopusle pabomsl

N3mepenune 3meKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBUSL CYLIECTBOBAHUS BJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. ITocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 11 ydacTka 1enu.

DJIEKTPUYECKOE COMNPOTHUBJICHUE. Y ICIBHOE COMNPOTHUBIICHUE BEHIECTBA.
[TocnenoBaTenpbHOE, MapauIeNbHOE, CMEIIAHHOE COCIMHEHNE TPOBOIHUKOB.

PaGora anmexktpuueckoro Toka. 3akoH Jxoymns—Jlenma.  MomHOCTB
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABHXKYIIAS CUJIa U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHUKA TOKA.
3akoH Oma 11 MOJHOM (3aMKHYTOM) 35ekTpruueckoi nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT  NPOBOJUMOCTb  TBEPABIX  METAILIOB. 3aBUCUMOCTh
COINIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTbD.

DJIEKTPUYECKNUN TOK B BaKyyMme. CBONMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOoAHUKHU. CobcTBeHHAs u pUMECHAas IPOBOJIUMOCTh
noJynpoBogHUKOB. CBoMCTBa p—n-niepexoa. [loaynpoBoIHUKOBEIE TPUOOPHI.

DJIEKTPUYECKHI TOK B pacTBOpax MW  paciuiaBax  JIJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAST TUCCOUALINS. DIEKTPOIIH3.



DIJIEKTpUUECKU TOK B Ta3zax. (CamMOCTOSITENIbHBII U HECAMOCTOSITEIIbHBIN
pazpsaa. Monuus. [Liazma.

TexHudyeckre yCTpOWCTBA M IIPAKTHUYECKOE IPUMEHEHUE: aMmIlepMerp,
BOJILTMETP, pEOCTaT, HCTOYHHUKU TOKA, DSJIEKTpPOHArpeBaTelbHbIE TPUOOPHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIN THOJ,
TEPMUCTOPBI U (HOTOPEZUCTOPHI, TOTYPOBOTHUKOBBIN U0/, TajbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHHUKOB OT JIJIMHBI,
IUIOLAIN TTONIEPEYHOI0 CEYEHUs U MaTepHuaa.

CmemaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe DIEKTPOABMKYIIEH cuibl. KoOpoTkoe 3aMbIKaHHe
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psax U IpOBOAUMOCTS BO3/1yXa.

OOHOCTOPOHHSSI MPOBOAMMOCTD JTUO/IA.

Vuenuueckuii sxcnepumenm, 1ab6opamopusle pabomsl

N3ydenne cMemaHHOr0 COEINHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABMKYIIEW CUIIbl MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIPOTUBIICHUS.

Hab6nronenue snekrponusa.

MeknpeaMeTHbIe CBA3H

Nzydenne xypca ¢pusuku 0a3oBoro ypoBHs B 10 kimacce OCyIIECTBISIETCS C
y4ETOM COJAEPIKATEIbHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMHd MAaTEMaTHKH,
OMOJIOTHUH, XUMUH, TeoTpadun U TEXHOJIOTUH.

Meowcnpeomemnvle nonsamus, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHUE, HAy4YHbIH (akT, rumoresa, (Gusmueckas BeIUYUHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIMS,
napabosna, runepbosa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIAECTBO,
BEKTOPBI U UX IPOCKLUHA HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonocusa: mexaHnueckoe NBIKEHHE B JKUBOW mpupoje, auddysus, ocMoc,
TEMJI000MEH XKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpPEaun, TEIIOBOE PABHOBECHUE),
ANEKTPUYECKHUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, KUAKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAas IUCCOLMALNS,
rajbBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C UCIOJIb30BAHUEM MEXAHHM3MOB,
Y4ET TpPEHHUS B TEXHUKE, MNOAIIMIIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHCHUS
MMITyJIbca B TEXHHKE (pakKeTa, BOJOMET W JPYrue), JBUraTelib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOIUIBHUK, KOHIUIIUOHED, TEXHOIOTUH
[IOJIy4€HUsT COBPEMEHHBIX MAaTepUajioB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPHUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHATIPEBATEIIBLHBIE puOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KITACC

Paznen 4. DieKTpoaAMHAMMKA

Tema 3. Macnummnoe none. I1eKmMpoMacHUMHAA UHOYKUUA

[ToctostHHble ~ MarHuThl.  B3auMoneicTBME  NOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bexkrop marHuTHOM wuHAYKUMH. [IpuHOuMn cyneprno3unuu
MAarHuTHbIX MoJied. JInHuM mMarHuTHOM MHAYKUMU. KapThHa JIMHUNA MarHUTHON
WHYKIHWH TOJI IOCTOSIHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JWMHHUN WHIYKIUU
MAarHUTHOTO TMOJISI JUIMHHOTO MPSAMOTO MNPOBOJAHUKA W 3aMKHYTOTO KOJIBIIEBOTO
POBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoaeiicTBre mpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBjeHUE. JIBIKEHUE 3apsSIKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenria.

SIBiieHMEe DJIEKTPOMArHUTHOM MHAYKIUU. [IoTOK BekTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJBIKYILAS CWIa WHAYKIHUHU. 3aKOH JJIEKTPOMArHUTHOMN
unnykuuu Gapanest.

BuxpeBoe nanekTpuyeckoe mnoJie. DNEKTPOABMKYIIAsS CHJIa HHAYKUUA B
MPOBOJHUKE, BHKYIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[Ipasuno Jlenua.

NHaykTMBHOCTh. SIBIIEHME CaMOMHAYKUHMH. OJEKTPOABWKYLIAs CHJIA
CaMOUHIYKIIUH.

DHEeprusi MArHUTHOIO TOJISI KATYWIIKA C

TOKOM. DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbIC
MAarHUThbl, AJIEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIuHMY UHIYKIIUM MarHUTHOTO MOJIS.

B3auMmopeiicTBre AByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBNeHHE PTIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuio Jlenna.

3aBUCUMOCTD 3JEKTPOJABIKYIIEH CHIIbI MHAYKIHUH OT CKOPOCTU M3MEHEHUS
MAarHMTHOT'O MOTOKA.

SIBiieHME CaMOMHIYKIIUU.

Vuenuueckuii skcnepumenm, 1abopamopnsle pabomsi

N3yyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanue nercTBUs IOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIECHUS 3JIEKTPOMArHUTHON UHAYKIHUU.

Pa3zpnes S. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbBLE KOJICOAHUA

KonebGarenbnas  cucrema. CBOOOIHBIE  MEXaHHYECKHE  KOeOaHUS.
['apmonnyeckue konebanus. [lepuon, dacrora, ammuTyaa u ¢asza KojaeOaHHiA.
[IpyXuHHBIN MasgTHUK. MareMaTU4eCKUN MAasTHUK. YPAaBHEHUE TapMOHUYECKHUX
koneOanuid. [IpeBpailieHre SHEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIC JJIEKTPOMArHUTHBIC KOJeOaHUS B
UJCATHbHOM KOJeOaTebHOM KOHTYpe. AHAJIOTHUS MEXKIYy MEXaHUYECKUMH H
ANEKTPOMAarHUTHIMU KoJieOanusimu. ®dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPruu B UJI€aTbHOM K0JiIe0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aTyxarommx KoiaeOaHusX. BoIHYKIEHHbIE MEXaHUUYECKUE
konebanus. Pezonanc. BeiHy)I€HHBIE 3JI€KTPOMArHUTHBIE KOJIEOAHNS.

ITepemennsbiii  TOK. CUHYCOWJANbHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOrO TOKa. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAUYCHUE CHUJIBI TOKA U
HANPSHKCHUS.

Tpancdopmarop. [IpousBoacTBo, nepenada U MOTpedICHUE AIEKTPUUECKON
SHEPruu. JKOJIOTUYECKHE PUCKU IPU IMPOU3BOJCTBE 3IIEKTpo3Hepruu. Kynbrypa
VCIIOJIb30BAHUS JICKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTPOMCTBA M MPAKTHYECKOEC MNPUMEHEHUE: JJIEKTPUYECKHI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JMHHUU JIEKTPOIIEpeaay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoJjieOaTeNbHOW CHUCTEMbl (MIPY>KUHHBINA WIIH
MaTEeMaTUYECKUN MAITHHK).



Habnronenue 3aryxaromumx KojieOaHUi.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Habmronenue pezonanca.

CBOOOHBIE ANEKTPOMATHUTHBIE KOJICOaHMSL.

OcumninorpaMmsl (3aBUCMMOCTU CUJIbI TOKA YW HAMIPSIKEHUSI OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJICOAHHUIA.

Pe3onanc mnpu MocnenoBaTENbHOM COEIMHEHUM PE3UCTOPA, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mojenb JIMHUY 3IEKTPOIIEpEIaYn.

Vuenuueckuii sxcnepumenm, 1ab60pamopusle pabomsl

WccnenoBanue 3aBUCUMOCTH MEpUOAa MalblX KojeOaHW rpy3a Ha HUTHU OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBaHue MEPEMEHHOrO0 TOKa B LENH U3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmMpPOMAZHUMHbBLE 60IHbL

MexaHnuueckue BOJIHBI, yciioBUd pacnpoctpanenus. Ilepumon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W NOPOJOJBHBIE BOJIHBIL.
WNurtepdepenius u audpaxiys MEXaHUIECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocTh 3Byka. Bwicota Tona. TeMOp 3ByKa.

DNEeKTPOMArHUTHHIE BOJHBI. Y CJIOBUS M3IYYEHHS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoii BosnHe. CBoiicTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJsIpU3aIus, Tudpakis,
uHTepepenirs. CKOpocTh 3JEKTPOMATHUTHBIX BOJIH.

[Ilkana >1€KTPOMarHUTHBIX BOJH. [IpuMeHeHue 31eKTpOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUTIBI paguoCBs3U U TEIEBUICHUS.

Pamnonokaums.  DIIEKTPOMarHUTHOE  3arpsA3HEHHUE

OKPYXKarOUIEH CPEIbl.

TexHHuecKre YCTpOICTBA M MPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbBIE
UHCTPYMEHTHI, YJIbTPa3BYKOBasl IMArHOCTUKA B TEXHUKE M MEIMIIMHE, pajap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHUE MOMEPEUHBIX U MPOJAO0IbHBIX BOJH.

Koneobiromeecs Ten0 Kak HCTOYHHK 3BYKa.

HaGnronenue orpakeHus: ¥ MpeTOMIICHHUS] MEXaHUYECKHUX BOJTH.

Ha6nronenue nnatepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnrogenue cBA3M T'POMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYAOW WU
4acTOTOM KOJIeOaHUH.



HccnenoBanne  CBOMCTB  JJEKTPOMArHUTHBIX  BOJIH: OTpaX€HHUE,
MpeIOMJICHUE, MOSIpU3anus, Tudpakius, THTephepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsgmMoiMHENTHOE pacIpOCTpaHEHHE CBETA B
oAHOpoIHOM cpeae. JIyd cBera. ToueUHbI HICTOUHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHUs cBera. [locTpoeHne n300pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. lIpenenbHbId yrojg mOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceeta. CloxHbIM coctaB Oeoro cseta. LIBer.

ColOuparomie U pacceuBaronue JUH3bL. ToHkas JjuH3a. DOKycHOE
paccTosiHue W ONTHYecKas Cuiia TOHKOW nuH3BL. [locTpoenue m3oOpakeHuil B
coOuparolux U paccenBaronux jJuH3ax. GopMmyna TOHKOW JIMH3BL. Y BEIHMYCHUE,
JaBaeMOE JINH3011.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBuss HaOmOEHHWS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEeHIIHMOHHOM
KapTHUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hubpakuus cBeta. JudpakiuonHas pemérka. YClIoBHe HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM NaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpOWCTBA M TNPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
¢doToamnmapaT, NPOEKIMOHHBIA anmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOnMHENHOE PACHpPOCTPAHEHUE, OTPAKEHUE M MPEIOMIICHHUE CBETA.
OnTuyeckue npudopsI.

[TomHOE BHYyTpeHHEE oTpakeHue. Mozaens CBETOBOA.

HccnenoBanne CBONCTB H300paKEHUH B JINH3AX.

Mopenu MuKpocKorna, TeJIeCKona.

Habnronenue nntepdepeHinu crera.

Ha6nronenune nudpaximu crera.

Habmronenne nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonyyenue cekTpa ¢ NOMONIbI0 JU(PPAKIUOHHON PEIETKH.

HaGnronenune nonsipuzamnum cBeTta.

Vuenuueckuii sxcnepumenm, 1ab60pamopusle pabomsl



N3mepeHne nokazareis nperoMIIEHNs CTEKIA.
HccnenoBanne CBOMCTB N300paKeHUH B JTMH3AX.
Hab6nronenue nucnepcuu ceera.

Pa3znen 6. OcHOBBI CIeNIUAJIBLHONH TEOPUH OTHOCUTEIHLHOCTH
I'pannupl  NPUMEHMMOCTHM  KJIaCCMYECKOM ~ mexaHuku.  Iloctymartsl
CIIECLIMAJIbHOM TEOPUM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJSA CKOPOCTH
CBETa B BAKyyM€, IPUHLHUI OTHOCUTEIbHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpalleHUE
JUTVHBI.
DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ SHEPrUEH U UMIYJIbCOM PEISTUBUCTCKON YaCTUIbI. DHEPTHs
ITOKOSL.

Paznen 7. KantoBas pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®dotonsl. ®opmyna [Tnanka cBsS3u SHEPTHH POTOHA C €r0 YACTOTOW. DHEPTHUs
U UMITyJIbC (POTOHA.
Otkpeitre u uccnenoBanue Gororddexra. Onwiter A. I'. CTosmeroBa. 3aK0HBI
dotorddexra. YpaBuenue DitHmreriHa ana dororddexra. «KpacHas rpaHuiiay

dbotordexra.

JaBnenne cBera. Omnbeitel  II.  H.

JlebeneBa. XuMU4eckoe JE€HCTBUE CBETA.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: (POTODIIEMEHT,
dboTomaTuuK, coiHeUHas 6arapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(PdeKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeHETo GoTodddexra.

CBeTOoanoOI.

Conuneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopna mo paccesHUiO o -4acTHIL.
IInanerapnas mopens aroma. Iloctymatel bopa. M3nydenue u moriomeHue
(GOTOHOB TpU Mepexojie aroMa C OJIHOTO YPOBHS SHEPruu Ha Apyrou. Bumwi
criekTpoB. CIIEKTp YPOBHEW dHEPrUU aTOMa BOJIOPO/IA.

BonnoBeie cBoiicTBa yactull. Bomusl ne bpoins. KopnyckyiisipHO-BOJTHOBOM
Ty JIA3M.

CHOHTaHHOE U BBIHYX/IEHHOE U3Ty4YCHUE.

TexHu4yeckre yCTpOMCTBA M NPAKTHUUYECKOE NPUMEHEHHUE: CIIEKTPalbHbIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu

Mogens onbiTa Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue TMHeYaThIX CIIEKTPOB U3ITyUYECHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol

Habmronenune nuHeHYaTOrO CIIeKTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3BIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbITel  Pezepdopma 1mo  ompeneneHur0  cocTaBa
paanoakTuBHOro wu3inydeHus. CBoiictBa anbda-, OeTa-, TraMMa-U3ITydeHUs.
BinsiHue paanoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hyknonnas monens snpa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjpa. M30Tomnsl.

Anbda-pacnaa. OJEKTPOHHBIM M TO3UTPOHHBIA Oera-pacnaa. [amma-
U3Jly4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DOHeprusi CBsSI3U HYKJIOHOB B sijpe. fnepHbie cunbl. [ledekT macchl

saapa. SnepHele peakunu. JleneHrne u CUHTE3 sIep.

Anepnsiii peaktop. TepmosiepHbiii cuHTe3. [IpobOiieMbl M MEPCIIEKTUBBI
SAIEPHON SHEPrETUKH. DKOJOTHUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Mertobl HAOJIIOICHHS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

@dyH/1aMeHTaJIbHbIE B3aUMOJIeHCTBUS. EMUHCTBO (pnu3nuecKoi KapTUHBI MUpA.

TexHuyeckne ycTporucTBa U NPAKTHYECKOE IPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siiepHbIii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIMX YACTHULL.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

WccnenoBanue TpekoB yacTull (110 roTOBbIM (hoTorpadusim).

Pa3znes 8. JiieMeHTHI ACTPOHOMHUY U ACTPOPU3UKHU

Draribl pa3BuTUs acTpoHOoMUH. [IpukinaiHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMHHU.

Bun 3BEé3gHOoro Heba. Co3Besmus, sipkue 3BE3NBI, TUIAHETHI, WX BHUIANMOC
JBUYKEHUE.

ConneuHas cucrema.

Connne. Conneunast akTuBHOCTb. Mcrounuk sHepruum ConHua HU 3BE3J.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. Jlnarpamma «CHEKTpajlbHbIA KJacCc —
CBETHUMOCTbY». 3BE3/Ibl TJIABHOM IMOCIEA0BATEIbHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» JJIsi 3BE3]l TVIABHOW IOCJIEI0BATENLHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIEC MPEACTABICHUS O MPOUCXOXKICHUU U 3BoMonKu CoJIHIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mueunsiii Ilyte — Hama Ianaktuka. Ilonokenue u aBuxkenue CoiHIA B
lNamaktuke. Tunsl ramaktuk. Pagroranaktuku u kBazapbl. UEpHBIE ABIPHI B ApaAX
rajakTHK.

Bcenennas. Pacmupenue Beenennoid. 3akon Xa06ma. Paz0beranue rajakTuk.
Teopus bonbiioro B3peiBa. PenukTOBOE M3ITyUeHUE.

Macurabnast CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnsie poOJIeMBI
aCTPOHOMMH.

Vuenuueckue nabnooernust

Habnronenuss HeBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAaHUEM KOMIBIOTEPHBIX
MIPWIOKEHUHN I ONPEICTICHUS TTOJIOKEHUST HEOSCHBIX 0O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3usi CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3/BI.

Habnronenus B teneckon JlyHsl, ianet, Mieunoro [1ytu.

O0o061maroniee NOBTOPEHNE

Ponp ¢Qusukn u acTpoHOMHHM B 3KOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M ATUYECKOM cepax nesTeIbHOCTH YelloBeKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOM KapTUHE MHUPA, POJib (PU3UUECKON Teopun
B (GOpPMHpPOBAHWU TPEJCTABICHUNA O (U3NYECKOW KapTUHE MHpPA, MECTO
¢busnyueckoil KapTUHBI MUpaA B OOIIEM PSIIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IPEACTABICHUN O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

N3yuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBIsIeTCS ¢
y4€TOM COJEPKATENbHBIX MEXKIPEIMETHBIX CBS3€H C KypcamMu MAaTeMaTHKH,
OMOJOrUU, XUMUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBA3aHHbIE C H3YYEHUEM METOJOB HAYy4HOTO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, rumoresa, (u3MUecKass BEIUYWHA, 3aKOH,
Teopus, HaOII0EHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pelieHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBI U HX IPOEKIMHA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
IPOU3BOJIHBIE BJIEMEHTapHbIX (YHKIMM, NpU3HAKA MOJ00USI TpPEYyTroJbHUKOB,
ompeesIeHHe TUIONIAIU TII0CKUX GUryp u o0bEMa Tell.

buonocus: »nekTpudeckue SBICHUS B JKUBOM MpUpOAE, KoyieOaTelbHbIC
JIBW)KEHHUS B JKMBOU MPUPOJIEC, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPJIBIX
TEJI, MEXaHU3Mbl OO0pa30BaHUSI KPUCTAUIMUECKON PEHIETKH, CIEeKTPAIbHBIM
aHaIu3.



leocpaghus:  marHuTHBIE TIONMIOCA 3€MJIM, 3ajieXd MarHUTHBIX Py,
doTochEMKa 3eMHOI TOBEPXHOCTH, MIPEACKA3AHNE 3EMIICTPSICCHHM.

Texunonocua: NUHAM DIEKTPOIIEpenad, TEHEpPAaTOp IMEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKUMOHHAA II€Yb, pajaap, PaJuONPUEMHHK, TEIEBU30P,
anTteHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJTHe4YHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenMera «®Du3rMka» Ha ypOBHE CPEAHErO OOIIETro
oOpazoBaHus (0a30BbI YPOBEHB) NOKHO OOECIEUUTh JOCTHXKEHUE CIICAYIOIINX
JMYHOCTHBIX, METANIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE PE3YyJbTAThl OCBOCHUSI yUeOHOrO npeaMera «Du3nkay T0IKHBI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXICHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONBITA U OMbITA JIEITEIPHOCTH B MPOLIECCE PEaIU3allui OCHOBHBIX HAIPaBIICHUU
BOCIIUTATEIIbHOM JIESITENIbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON TO3UIIMN 00YJAIOMIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAJAUIIMOHHBIX  OOIICUETIOBEYECKUX  T'YMAHUCTHUUECKHX U
JNEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEPECAX T'PAXKIAAHCKOTO
o0I1ecTBa, yuacTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3aIuy;

YMEHHUE B3aUMOJECHCTBOBATH C COIMAIbHBIMA MHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHHUEM;

FOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU AECSATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

c(hOopMUPOBAHHOCTH POCCUICKOMN TPXKIAHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA;

LICHHOCTHOE OTHOLICHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JIOCTUXEHUIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILIEHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTA YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJA B TIOCTPOCHUE YCTOWIMBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyLero (pU3nYecKoil HayKe;



5) Tpy10BOr0 BOCIIMTAHUSA:

WHTEpPEC K Pa3IMYHBIM cdepaMm mpodheCcCHOHATBHONW AESTEIHHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3MKONW W TEXHHUKOMW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyayieit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TIIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JacTH
(GU3HKN HA TIPOTSHKEHUN BCEU KU3HH,

6) 3K0J10rH4eCKOro BOCIIUTAHHUSA:

c(OPMUPOBAHHOCTh KOJIOTUYECKOM KyJIbTYpbl, OCO3HAHHUE TJI00AIBHOTO
XapaKTepa S3KOJOTUYECKUX POoOIIieM;

IJTAHUPOBAHKE U OCYIIECTBIICHUE JICCTBUI B OKPYIKAIOIIEH CPEAE HA OCHOBE
3HAHMUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEUYECTBA;

pacUIMpEeHHE OIbITa ACSATENBHOCTH JKOJIOTMYECKON HAIlpaBIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUBHUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAy4YHOW JEeATEeNbHOCTH, TOTOBHOCTh B IIPOIIECCE
U3ydeHus: (QU3UKH  OCYIIECTBJISITH  MPOEKTHYIO W HCCIEIOBATEIhCKYIO
NEeATENbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE
necTeus ba3oBble JJoruueckue J1eyicTBUA:
CaMOCTOSITENIbHO  (opMyJIUpoBaTH W aKTyaJu3UpoOBaTh  MpoOJeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh 1EJIU JIEATEeIIbHOCTH, 3aJaBaTh MapaMETPbl U KPUTEPUU HX
JIOCTYKEHUS
BBISBJISITh  3aKOHOMEPHOCTM W TNPOTHUBOPEYMSI B  paccMaTpPUBAEMbIX
(UBUYECKUX SBJICHUSX;
pa3pabarpIBaTh IUIAH PEIICHUS MPOOJEeMBl C YIETOM aHAIM3a UMCEIOIIUXCS
MaTepHuaabHbIX U HEMaTEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSIX  PEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEAaTUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaenoBarTeabCKue JeiiCTBUS:
BJIaJIETh HAYYHOM TEPMHUHOJIOTUEN, KIIFOYEBBIMU MOHATUSIMH U METOJaMU
(u3HYECKON HAyKU;



BJIAJICTh HaBBIKAMHU YUEOHO-HMCCIIEA0BATEIBCKOW U IPOSKTHOU JEATEIHHOCTH
B 00sactu (hU3MKH, CITOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TIOUCKY
METOJIOB pEIIeHHs 3aad (U3MUECKOr0 COJEP>KaHUs, MPUMEHEHUIO Pa3TMUHBIX
METOJI0B MTO3HAHUS;

BJIQJCTh BHJIAMH JACSITCIBHOCTH 1O TIOJYYCHHIO HOBOTO 3HAHHUSA, €To
WHTEPIPETANHA, TMPEeOOpPa3OBaHUI0 W TPHUMEHEHUIO B PAa3IUYHBIX y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIEICTBEHHBIE CBSI3W W aKTyaJU3UpOBaTh 3ajavy,
BBIBUTATh THIOTE3y €€ peleHus, HaXOAWTh apryMEHThI ISl JOKa3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl M KPUTEPUU PEIICHHUSI;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE PpEIICHUS 3a7a4yd  Pe3yJbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh ® (OPMYIUPOBATh COOCTBEHHBIC 3a7adud B 0Opa30BaATEIBHOU
NEeSTENHHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUS 1O (GU3NKE B MPAKTHUYECKYI0 00JIacTh
KU3HECATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMTYyCKAIOIINE aTbTEPHATHUBHBIC PEIICHUSI.

Pab6ora ¢ undgopmanueii:

BJIAJICTh HAaBBIKAMH TOJydYeHUs WH(MOpMaIuu (U3HUECKOTO COACpKAHUS U3
HUCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATh IOWCK, aHAJH3,
CUCTEMATHU3ALMIO U HMHTEpIpeTanuio MHGOPMAIMK Pa3IUYHbIX BHUJIOB U (OpM
IPE/ICTaBIICHHUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITIH;

UCIIOJIb30BaTh  CpeACTBa  MH(GOPMAIIMOHHBIX ©  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHH3aIlMOHHBIX
3a/ad ¢ coOMroJieHneM TpeOOBaHUN HProOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPeCcCypcocOepeKeHHsl, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COJEpkKaHUS B Pa3NUUHBIX (opmaTax ¢
y49€éTOM Ha3Ha4YCHHS WH()OPMAITUH U [IEeJIEBON ayAUTOPUH, BEIOMpPAs ONITUMAIIEHYIO
¢dbopMy TIpecTaBICHUS U BU3yaJTU3aIUH.

KoMmyHukaTHBHBIE YHHBeEpPCcAJbHbIE YueOHbIe NelcTBUS:
OCYIIECTBJIATH OOIIEHNE HA YpOKax (U3MKH U BO BHEYPOYHOU JEATEIHLHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX  CUTyalldd W CMATYaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOJIh30BAHHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M KCIOJIBH30BaTh MPEUMYIECTBA KOMAaHIHON W WHIWBUIYyaIbHOU
paboTHI;

BBIOMPAaTh TEMAaTHKy W METOJbI COBMECTHBIX ICHCTBUU ¢ Y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH KaXKJOTO YieHA KOJUICKTHBRA,;

NpUHUMATh 1E€TM  COBMECTHOW  JESTENbHOCTH, OpPraHU30BBIBaTH U
KOOPAMHHUPOBATh JIEHCTBUS TIO €€ JOCTH)KCHHIO: COCTABJATH IUIaH JIEHCTBUM,
pacmpenensiaTh poiaM ¢ Y4ETOM MHEHHUW YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOU padOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJa W KaXIOTO Y4YaCTHHUKAa KOMAaHJIbI B
OOIIHiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE TIPOCKTHI, OICGHWBATh HIACH C TIO3UIIMM HOBU3HBI,
OpUTHUHATBHOCTH, TTPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETHYECKOE TIOBEACHHE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUITMATHBHBIM.

PerynisiTuBHBIE  yHUBepcaJibHble  Yy4yeOHbIE
neiicrBust Camoopranusanmsi:

CaMOCTOSITEJIbHO OCYILECTBJISATh MO3HABATEJIbHYIO AESITEIbHOCTh B 00JIaCTH
(GU3MKKM W acCTPOHOMHUH, BBISBIATH MPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIbHO COCTABJISITh IUIAH PELICHHS PAaCYETHBIX M KAaYECTBEHHBIX
3a]1a4, IJIaH BBIITOJIHEHUS TPAKTUUYECKON pabOThI ¢ yUETOM HUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JIaBaTh OLICHKY HOBBIM CUTYALIHSM;

paciiupsTh paMKd Y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPENNOYTEHUM;

JieNaTh OCO3HAHHBIA BBIOOpP, apryMeHTUpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3a pELICHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMHPOBAHUIO U MPOSBICHUIO SPYIULIUU B 00JACTH
(U3HKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHbIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJVIEKT:

JaBaTh OLEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHBBI B ACSATEIBHOCTb,
OLICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM;

BJIAJCTh HABbIKAMHM  [O3HABAaTEIbHOM  pediieKCMM KAk  OCO3HAHUs
COBEPIIAEMBIX JIEMCTBHUM M MBICIHUTEIBHBIX IPOLECCOB, HMX PE3YJbTATOB U
OCHOBAaHMH;

UCIIOJIb30BaTh MPUEMBI pedIIeKCHM Jisi OLEHKH CUTYyallld, BIOOpAa BEPHOTO
pellIeHus;



yMETh OIICHUBATh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHHS IO HX
CHIDKEHHUIO,

NPUHUMATh MOTHBBI M apryMEHThl JPYyTHX IPH aHaju3e pe3yJbTaToB
NeSTeIbHOCTH;

NpUHUMATH ceOsl, TOHUMAsi CBOU HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apTyMEHTHI APYTHX TPH aHajdu3e pPe3yJbTaToB
NEeSATEIbHOCTH,

NPU3HABaTh CBOE MPABO M MPABO JPYTUX HA OIIUOKH.

B mporecce qoCcTmKEeHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IMPOTPAMMBI
mo (QU3MKE s YPOBHA CPEAHETO OO0Mero oOpa3oBaHUA y OOyYarOIIMXCS
COBEPILIEHCTBYETCSA AMOITMOHABLHBIN HUHTEJUICKT, MIPETO0JIararoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AIMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABIEHUS Pa3BUTHS COOCTBEHHOW IMOIIMOHAILHOUN chephl,
OBITH YBEPEHHBIM B ce0e;

CaMOPETYJUPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aTanTUPOBATHCI K
AMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUM, BKIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHUIO IIEIH U
yCIexy, ONTUMU3M, HHHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh HCXOAS M3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKITIOYAIONIEH CIOCOOHOCTh MMOHUMATh AMOIIMOHATIFHOE COCTOSTHHUE
JIPYTUX, YYUTHIBaTh €ro IMPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHUIO U COTIEPE)KUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pPa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDHI

K konmy oOyuenus B 10 kjacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKH B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B PA3BUTHUM COBPEMEHHON TEXHUKU H
TE€XHOJIOTUH, B MPAKTUYECKON IESATEIbHOCTH JIOJIEH;

YYUTHIBATh TPAHUIBl TPUMEHEHHUS W3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepHalibHasi TOUYKa, MHEpIUaIbHAs CUCTeMa OTCU€Ta, adCOJIIOTHO TBEPAOE TEO,
UJICANIBHBIN ra3, MOJICJIA CTPOEHUS Ta30B, KUAKOCTEN U TBEPIBIX TEJI, TOUCUHBIN
ANEKTPUYCCKUH 3apsij] MPU pelIeHnH (PU3NIECKUX 3a71a4;

pacno3HaBath (pu3nyYecKue ABJICHUS (IIPOIECCh) M OOBSCHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KMHETUYECKOW T€OPUU CTPOEHHMS BEILIECTBA U



AMEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSIMOJMHEHHOE
JBKEHUE, CBOOOJHOE TaJeHUEe TeJ, ABMKEHUE 10 OKPYKHOCTH, WHEPITHS,
B3auMojielicTBHE Tel, nuddy3usi, OpOyHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX Tell, U3MEHEHUE 00bEMa TeJ IPU HarpeBaHUU (OXJIAXKIACHUH ), TETJIOBOE
paBHOBecHe, WCMApeHHUE, KOHJICHCAIMS, IUIABJICHUE, KPUCTAILTM3AMNS, KUIICHUE,
BJIQYKHOCTH BO3/yXa, MOBBIIICHUE TaBIICHUS Ta3a MPHU €ro HarpeBaHUHU B 3aKPHITOM
COCyle, CBSI3b MEXKIy I[apaMeTpamMH COCTOSHUSI Ta3a B  HM30Ipoleccax,
ANEKTPU3aLUS TEJ, B3AUMOJECHCTBUE 3aps/I0B;

OMKCHIBATh MEXAHMUYECKOE IBIDKEHUE, WCIOJB3yS (U3MYECCKUE BEITUYHHBL:
KOOpJIMHATA, TYyTh, MEPEMENICHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cujia,
UMITYJIbC T€Jla, KWHETUYECKas SHEPTHsl, MOTEHIIMaIbHasl YHEPTUs, MEeXaHU4eCKas
pabora, MexaHW4YecKash MOIIHOCTh; NPHU ONUCAHUU TIPABWIBHO TPAKTOBATh
(U3HYECKUT CMBICT WCIOJIB3YEMBIX BEIWYWH, WX OOO3HAUEHUS W CAWHUIIBL,
HaxoJUTh (OPMYJIbI, CBS3BIBAIOIINE MAaHHYIO (U3MYECKYIO BEIIMYUHY C JAPYTHUMH
BEJIMYMHAMU;

ONMKCHIBATh M3YyUYEHHbIE TEIUIOBBIE CBOMCTBA TEN M TEIJIOBBIC SBJICHMUS,
UCTIONIB3Ysl (M3MYECKUE BEIWYMHBI: JAaBJICHHWE Tas3a, TeMIeparypa, CpeIHss
KHHETHYECKash SHEPTHsl XaOTHUYECKOTO JBMIKEHUS MOJICKYJ, CPEIHEKBAIpaTHIHAS
CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI DHEprusi, pabora rasa,
KO (DUIIMEHT TOJIE3HOr0 JEHCTBUSI TEIJIOBOTO JBUTATENsl; IPU OMNUCAHUU
NPAaBMWJIHPHO TPAKTOBaTh (PU3MUECKHH CMBICT HCIIONB3yeMbIX BEIMYMH, HX
0003HAaUeHUs W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE JTAHHYIO
(pU3MUECKyI0 BEIMUUHY C APYTUMH BEJIUYUHAM;

OMKCHIBATh U3YUCHHBIE JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKHUE
siBJICHHsI (TTPOIIECCHI), UCTIONIB3Ys (PU3NYECKUE BEIUYHMHBI: JJICKTPUUECKHUA 3aps,
ANEKTPUYECKOE TMOJIe, HAMPSHKEHHOCTD TOJIS, MOTEHITMAN, PA3HOCTh MOTEHITUAIIOB,
Opy ONUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUNA CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUIBI;, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMYHUHY C IPYTHUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3UUECKHUE TMPOIECCHl U SIBICHUS, MCTOIB3Ys (HU3UIECKUE
3aKOHBI ¥ MIPUHIHUIBL: 3aKOH BceMUupHOTO Tsirotenus, I, II u III 3akonsl HetoTOHA,
3aKOH COXpaHEHUsI MEXaHWYECKOW DSHEPruH, 3aKOH COXPAHEHHsS HMIIYJbCa,
NPUHIMI CYTEPIO3UIIUA CHJI, TIPUHIIMI PABHOIPABUS HHEPIHUATBHBIX CHCTEM
oTcuéTa, MOJEKYISIPHO-KHHETHUECKYI0 TEOPHIO CTPOEHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEIHE KMHETHUYECKOW SHEPTUH TEIJIOBOTO JIBMXKEHHSI MOJIEKYIH C
aOCOJIIOTHOM TeMIlepaTypoH, MEepBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsiaa, 3akoH KylloHa, mpw 3TOM pas3anyaTh CJIOBECHYIO
(bOpMyITHpPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPaHUILBI,
0071aCTH) MPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JEHCTBUS MAalllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOWCTB; Pa3iNdaTh yCIOBUS WX O€30MAaCHOTO MCIOJIb30BaHUS B
MIOBCEIHEBHOM KU3HU;

BBITIOJIHATD JKCIEPUMEHTHI MO MCCIENOBAHUI0 (U3UYECKUX SIBJICHUU U
MPOLECCOB C HCMOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HM3MEPEHUW, MPU ITOM
dbopMmynupoBath mpobieMy/3amady W TUNOTE3y Y4eOHOTOo OKCIEPHMEHTA,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMyIMpOBATH BHIBOIBI,

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3UUYECKUX BEITUYUH, TPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO WM3MEPEHHs] W WCIIONIh30BATh W3BECTHHIC
METO/Ibl OLIEHKH IOTPEIHOCTEN U3MEPEHHU;

UCCIIeIOBAaTh  3aBUCHMOCTH  MEXAY  (PU3MYECKUMHM  BEJIMYMHAMU  C
WCIIOJIb30BAHUEM TPSIMBIX HU3MEPEHUM, MPHU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
buKCHpOBaTh PE3yNHTATHl TMOJYYCHHOW 3aBUCUMOCTH (DHM3MYECKUX BEIMYUH B
BU/JIE TAONIUIl U TpadUKOB, 1eTaTh BEIBOIBI IO pe3yjIbTaTaM HCCIIEIOBAHNUS;

coOmro/1aTh mpaBuiia 0€30MaCHOr0 TpyJa MpU MPOBEACHUU HCCIEAOBAHUMN B
paMKax y4deOHOro »SKCIEepUMEHTa, Y4eOHO-UCCIEIOBATEILCKOM UM MPOCKTHOM
JESITENHPHOCTH C HCIIOJIh30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB U 1a0OPaTOPHOTO
000py1I0BaHNUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJaHHOM (PU3MYECKON MOJENbIo,
UCIIOB3Ys (PM3UYECKHUE 3aKOHBI M IPUHIIUIBI, HA OCHOBE aHaJK3a yCJIOBUS 3aa4u
BEIOWpATh (HU3UIECKYI0 MOJEIb, BBIACIATh (DU3UUYECKHUE BETUYHHBI U (HOPMYJIBI,
HeoOXonuMbIe NIl €€ pelleHHUs, MPOBOAUTH PAcu€Thl U OLICHUBATh PEATBHOCTH
MOJIYYEeHHOT'0 3HAYCHUS (PU3UUECKON BEJIMYUHBI,

pellaTh KAYECTBEHHBIC 3a/1a4l: BHICTPAUBATH JJOTMYECKU HENPOTUBOPEUUBYIO
LEMNOYKY pACCYXJECHUW C OMOPOW HA H3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBICHUS,

UCITIOJIb30BaTh Opd  pElIeHUd  y4eOHBIX 3a1a4y COBPEMEHHBIE
MH(pOpPMAIIMOHHBIE TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAIIUN
Y TIPEJICTaBIICHUS YIeOHON 1 HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TTIOTYy4YEeHHON 13

Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTy4aeMyto HH(popMaIuio;

NPUBOJUTH MMPUMEPHI BKJIA/Ia POCCUMCKUX U 3apyOSKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOILIECCOB OKPYKAIOUIET0O MHUpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHMS 1O (DU3UKE B MOBCEIHEBHOW >KU3HU
u1sl obecrieueHus: 6€30MacHOCTH NPU OoOpaleHuu ¢ MpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, JJII COXPAHEHUSI 3/I0POBbS U COOJIIOJCHUS HOPM SKOJIOIMYECKOTO
MIOBEJICHUA B OKPYXKAIOLIEH CPEJIE;



paboTaTh B TpYIIE C BBHIMOJHEHUEM PA3JIMYHBIX COIUAIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pacHpeensaTh OOS3aHHOCTH W
IUTAHUPOBAThH JIEATEHOCTh B HECTAHJAAPTHBIX CUTYallUAX, aJIEKBATHO OIEHUBAThH
BKJIaJ] K&KIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAaEMOU MPOOIEMBI.

K xonmy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUH:

JIEMOHCTPUPOBATh HA MPUMEPAX Pojib U MecTO (Gu3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpa, B PA3BUTHU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B TPAKTUYCCKON NEITEILHOCTH JIFOJCH, IEJIOCTHOCTh M C€IMHCTBO
¢dbu3HUeCcKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3NYECKUX MOJICIICH:
TOUYCYHBIN AICKTPUUECKUHN 3apsll, Tyd CBETa, TOUCUHBI UCTOYHHUK CBETA, sIECpPHAS
MOJIeSTb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO siipa MPU pPEHIeHUH (PU3NUECKUX
3ajad;

pacno3HaBath (pu3nyecKue ABJICHUS (IIPOIECCH) M OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN W KBAHTOBOW (PM3UKH: DJIEKTPUIECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJICUCTBHE
MarHuTOB, DJIEKTPOMArHWUTHAas WHAYKIUS, JACHCTBHE MArHUTHOTO TIONS HA
MIPOBOJHUK C TOKOM M ABWXKYIIUWCA 3apsij, dJIEKTPOMArHUTHBIE KOJeOaHUsS W
BOJIHBI, TPSIMOJMHEHHOE paclmpoCTpaHEHHWE CBETa, OTPaKCHHE, MPEIOMIICHHE,
uHTepPepeHnus, AUGpakuus W TOJSIpHU3aIds CBETa, JUCIEPCHS CBETa,
doToamekTpuaeckuii 3pdekt (pororddekr), cBeTOBOE MaBlIeHHE, BOSHUKHOBEHUE
JMHENYaTOro CIEKTpa aroMa BOJOpPOJAa, €CTeCTBEHHass U HUCKYCCTBEHHas
pPaIiOaKTHBHOCTD;

OMKCHIBATh W3YYEHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECKHUE, MArHUTHBIC,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTh  Pa3IMYHBIX  Cpel) |
ANIEKTPOMATHUTHBIE SIBIICHUS (TPOIECCHI), HCHONB3Yysd (U3UUECKUE BEIUYUHBI:
AIIEKTPUYECKUI 3apsifi, CHJa TOKA, DJICKTPUUYECKOE HAIMPSIKCHHE, DJICKTPHUECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJICKTPOJBIDKYIIAsA CHia, paboTa ToKa,
WHIYKIMS MAarHATHOTO TMOJs, cwia Awmmepa, cwia JIopeHma, WHIYKTHBHOCTH
KaTyIIK{, SHEPTHsl AJIEKTPUYECKOT0 W MArHUTHOTO TOJIeH, MepPUoJ M YacToTa
KoysiebaHuii B KojeOaTenhbHOM KOHType, 3apsii M CHiIa TOKa B TpoIiecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pacCTOSHHE W
ONTHYECKas CWjia JIMH3BI, MPU OINHUCAHUM TPABWIHHO TPAKTOBATh (PU3MUYECKUN
CMBICII HCIIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAUYE€HWs] ¥ €IUHUIIBI, YKa3bIBaTh
(GopMyIbI, CBSI3BIBAIONIME JaHHYIO (U3WUECKYI0 BEIWYUHY C JPYTHMH
BEIIMYMHAMU;

OMHCHIBATh HW3YUYEHHBIE KBAaHTOBBIC SIBJICHHWS W TMPOIECCHI, HCIOIB3YS
¢du3nyuecKre BEIUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI U



94acTOTa CBETA, PHEPTUS M UMITYJIbC (DOTOHA, TIEPHO/T MTOTypacnana, YHEPTUs CBSI3H
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICI
UCIOJIb3YeMbIX BEJIIMYMH, MX OOO3HAYEHUS M EIUHUIIbI, yKa3blBaTh (HOPMYJIbI,
CBA3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEJIMYUHY C JPYTMMU BEJIMYMHAMM,
BBIYHCIIATH 3HAYCHUE (PU3NICCKON BEITMYHUHEI;

aHANMM3UPOBATh (PU3MUYECKHE MPOIIECCHl U SBICHUS, UCTIONB3Ys (pu3ndeckue
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MMOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COEIMHEHUsI TMPOBOJHUKOB, 3aKOoH Jlxoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOM
WHAYKITUHU, 3aKOH MPSIMOJIUHEHHOTO PACTIPOCTPAHCHHS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUe DiHImTEHa s pororddekra,
3aKOH COXPAHEHHS YHEPruH, 3aKOH COXPAHEHUS HMMITYJbCa, 3aKOH COXPaHECHHUS
ANEKTPUYECKOTO 3apsjia, 3aKOH COXPaHEHMs] MacCOBOIO 4HMcia, MocTyjaTel bopa,
3aKOH PaJMOAKTUBHOTO PACIajia, MPU STOM Pa3INdaTh CIOBECHYIO ()OPMYITHPOBKY
3aKOHA, €ro MaTEeMAaTHUYEeCKOE BbIPAXKEHUE U YCIOBHS (TpaHUIlbl, 00JacTH)
IPUMEHUMOCTH;

OTNpEENATh HAlIPaBJIeHUE BEKTOpa UHAYKIIMU MAarHUTHOTO TOJIsl POBOJIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh W OIHCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3EPKaJIoM,
TOHKOM JIMH30M;

BBITIOJIHATD DKCIEPUMEHTHI MO MCCIENOBAHUI0 (U3UYECKUX SIBICHUU U
IIPOIIECCOB C MCIOJB30BAaHUEM TIPSIMBIX M KOCBEHHBIX W3MEPCHHH: MPU ITOM
dbopMmynupoBath mpobieMy/3amady W TUNOTE3y Y4YeOHOTOo OKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBATH BHIBOIBI,

OCYIIECTBJIATH MPSMbIC M KOCBEHHBIC U3MEpPEHUS (HU3UIECKUX BEITUYUH, MTPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO WM3MEPEHHs] W WCIIONIh30BATh W3BECTHHIC
METO/Ibl OLIEHKH IOTPELIHOCTEN U3MEPEHHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3UYECKUX BEJIUYMH C HCIOJIb30BAHUEM
NPSIMBIX HM3MEPEHHM: TIPH OTOM KOHCTPYHPOBaTh YCTAaHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJIE TAOJHIl U
rpaduKoB, AenaTh BHIBOABI IO pe3yIbTaTaM UCCIIeI0BaHNUS,

coOmro/1aTh mpaBuiia 0€30MaCHOr0 TpyJa MpU MPOBEACHUU HCCIEAOBAHUMN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIEAOBATEIIbCKOM H MPOSKTHOM
JESTENHPHOCTH C HCIIOJIh30BAHUEM H3MEPHUTENIBHBIX YCTPOUCTB U 1ab0OPaTOPHOTO
000pyTI0BaHNUS;

pemiath pacy€THhIE 3aJaud C SBHO 3aJaHHOM (PU3MYECKON MOJEeNbIo,
UCTIOJIB3YsI (PM3MUECKUE 3aKOHBI U MPUHITUIIEI, HA OCHOBE aHAIM3a YCIOBUS 3a1a9n
BEIOWpATh (U3UYECKYI0 MOJIENb, BBIACIATh (DU3UUCCKUE BEIMYUHBI U (HOPMYJIBI,



HEeoOXoMUMBIe NI €€ peIIeHHUs, MPOBOAWTHh PAcu€Thl W OLCHUBATh PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3MUECKON BETMIUHBI,

peniaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPAUBATH JOTUYECKU HEIPOTHBOPEUUBYIO
[ETIOYKY PacCyXIEHUH C OMopoil Ha M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuzuYecKue sIBICHUS;

UCTIONIb30BaTh  MPU  PEIMIEHWH  y4eOHBIX  3a7ad  COBPEMCHHBIE
uH(OPMAITMOHHBIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN
Y TIPEJICTaBIICHUS yUeOHON U HAYYHO-TIOMYJIIPHOW HH(OPMAIIUU, TIOTy4YEeHHON U3

Pa3TUYHBIX UICTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOTyJaeMyr0 HH(OPMAIIHIO;

OOBSICHSTh TPUHIMIBI JCHCTBUS MAIlMH, TPHUOOPOB H TEXHUYECKUX
YCTPOMWCTB, pa3inyaTh yCIOBUS UX O€30MaCHOTO MCIOIB30BAHMS B MMOBCEIHEBHON
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIAJa POCCUNCKUX U 3aPYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOMIETO MHUpPA, B DPa3BUTHE
TEXHUKU U TEXHOJIOTHI;

WCITOJIB30BaTh TEOPETHUCCKUE 3HAHUS MO (PU3WKE B TMOBCEIHEBHOW JKU3HU
Uit obecnieyeHus: 6€30MacHOCTU MPU OOpAIICHUH ¢ MPUOOPaMU U TEXHUYECKUMU
yCTPOMCTBAMH, JUISI COXPAHEHUS 37I0POBBS M COOJFOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEU CPELE;

paboTaTh B TpYIIE C BBHIMOJHEHUEM PA3JIUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbl, PAIMOHAIBHO pacHpenensTh OOS3aHHOCTH H
TUTAHUPOBAThH JIEATEIHPHOCTh B HECTAHAAPTHBIX CUTYaIUsAX, aJICKBAaTHO OIICHUBAThH
BKJIaJT K&KJIOTO M3 YYaCTHUKOB TPYMIBI B PEIICHHE PACCMAaTPUBAEMOM TIPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosnyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne Kontpou IIpakTn
NPOrpaMmbIl Bcero o0pa3oBaTe/ibHbIE
/i bHbIEe PadoThI YEeCKH e
pecypchl
padoThbI
Paznen 1. PUBUKA U METO/IbI HAYUYHOI'O IIO3HAHUS
1.1 Pu3nKa U METOABI HAYYHOIO 2 bubnmorexa [IOK
S https://m.edsoo.ru/
7141bf72
Hroro no pazneny 2
Pazjnen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa [IOK
https://m.edsoo.ru/
7f41bf72
bubmuoteka [{OK
22 Jlusamuia 7 https://m.edsoo.ru/
7f41bf72
23 3aKOHbBI COXPAaHEHUS B MEXAHUKE 6 1 1 bubmmorexa [IOK
https://m.edsoo.ru/
7f41bf72
Hroro no pazneny 18

Paznea 3. MOJIEKVYJISIPHASA ®U3NKA U TEPMOJAVUHAMUKA

11 OCHOBBI MOJIEKYJISIPHO- 9 1 bu6nuoreka [IOK
' KHHETHYECKOMW TCOPUHU https://m.edsoo.ru/
7f41bf72
but6mmoreka [JOK
32 OCHOBBI TEPMOJUHAMUKH 10 1 hits://m.edsoo.ru/
7t41bf72
13 ArperatHble COCTOSIHUSA 5 bubnuoteka [IOK




BemecTBa. ®a3oBbie epexXoabl

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




Hroro no pazneny

24

Pasnea 4. JIEKTPOAUMHAMUKA

bub6aunoreka [IOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIM 3NeKTpUYeCcKUid TOK. TOKHU B 12 bubmmoreka [IOK
' pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KITACC

Koau4vecTBo 4acon JIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM H(ppoBbIe
Ne i/ pasi Konrtpoubnsie | IlpakTtuyeckue (i pp )
NPOrpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pazpnen 1. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
MarnautHoe mose. DIeKTpOMarHuTHas
1.1 11 1 3 https://m.edsoo.ru/7f41¢97
WHAYKLUS .
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
MexaHu4ecKue U 3JIEKTPOMArHUTHBIS
2.1 9 1 https://m.edsoo.ru/7f41¢97
KoJeOaHus .
bu6mmoreka [IOK
MexaHu4yeckue U 3JIeKTPOMarHUTHBIE
2.2 5 1 https://m.edsoo.ru/7f41¢97
BOJTHBI
c
Bbu6mmoreka [JOK
2.3 Orntrka 10 3 https://m.edsoo.ru/7f41¢97
C
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHON TEOPUM OTHOCUTEJIBHOCTH

3.1

OcCHOBEI CIIeLMaJIbHOM TCOpHUU
OTHOCHUTCIIBbHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢97
c




Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTUKH 6 https://m.edsoo.ru/7f41¢97
C
bu6mmoreka [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41¢97
C
bubmuorexa [JOK
4.3 ATOMHOE S1pO 5 https://m.edsoo.ru/7f41c97
C
Wroro no pazneny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU

bu6mmoreka [IOK
5.1 OneMeHTBl aCTPOHOMHUU U acTpo(U3NKU 7 https://m.edsoo.ru/7f41c¢97
Y
Uroro no pazneny 7
Pa3nen 6. OBOBILIAIOLIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 O6o0mmaromee MOBTOPEHUE 4 https://m.edsoo.ru/7f41¢97
<
Hroro no pazneny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







ITOYPOYHOE INTAHUPOBAHUME

10 KUIACC
KosnyecTBO yacos i DJIeKTPOHH
Ne ble nugposwIe
Tema ypoka Kountpoa IIpakTnu | ara
Be o0pa3oBaTe/ibHbIE
bHbIE PadOTHI eckue padoTsbl HU3yYeHHU
n/n €ro a pecypcsl
®dusuka — HayKa o
1{ mpupozae. HayuHsle METOOBI 1 Eubmiorexa HOK
pupoze. tdy https://m.edsoo.ru/
MO3HAHUS OKPY>KAIOIIETO 03262
MHUpa
Ponb u MmecTo pus3uku B

) (dbopMUPOBAHUN COBPEMEHHOM 1 bubnuoteka [IOK
HAy4YHOM KapTHUHBI MUPA, B https://m.edsoo.ru/
MPaKTUYECKOMN JEATEIHHOCTH IO IeH ff0c33e6

MexaHn4eckoe JBHKEHUE.

3 OTHOCHUTENHHOCTh MEXAHUYECKOTO | bub6mmorexa [JOK
newxkeHus. [lepemenenue, CKOpocTsb, https://m.edsoo.ru/
yCKOpeHHe ff0c3508

4 PaBHOMEpHOE 1 bu6nuoreka [IOK
MPSMOJIMHETHOE BUKEHUE https://m.edsoo.ru/

ff0c3620

5 PaBHOyCKOpeHHOE | bubmmoreka [JOK
MPSMOJIMHEHOE JIBUKEHUE https://m.edsoo.ru/

ff0c372¢

6 CBo0OoHOe majeHue. Y CKopeHue 1 bu6mmoreka [IOK
CcBOOOIHOTO ITaEHU https://m.edsoo.ru/

ff0c39cc
KpuBonuHeliHOe 1BUKEHUE.
7| JBWKEHME MAaTEpUAIBHON TOYKH I10 1 bubmmorexa [OK
P https://m.edsoo.ru/
OKPYXHOCTHU floc3ada
8 [IpuHIMIT OTHOCUTEIBHOCTH 1 bu6nuoreka [IOK




["amues.




HNuepuuanbHble CUCTEMBI OTCYETA.
ITepBsIii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. [puHuun

9 CcyIepno3uuy cuil. Bropou 3akoH bubmorexa LIOK
ynep ' p . https://m.edsoo.ru/ff0c3be8
HproTroHa 17151 MaTepraibHOM TOUKH
Tperuii 3akoH HeroToHa 1u1st bubnuoreka LIOK

10
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3bed
3aKkOH BCEMUPHOTO TsaroTeHus. Cuia

11 TspKecTH. IlepBasg xocMuueckas bubmmorexa LIOK

- eP https://m.edsoo.ru/ffdc3d00
CKOPOCTh

P Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
TENa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddbumuenr tpeHuns.

13 Cuna cin OTI/IBJ'IeI-(IbI/IqS)I Ipu I[BI/I)P;(GHI/II/I Bubmaorexa LJOK

P P https://m.edsoo.ru/ff0c3f76
Tena B )KUJIKOCTH WU rase
[ToctynarenbHOE U BpaliaTeabHOE

14 JBIKEHUE a0COJIFOTHO TBEPIOTO TeEa. bub6anoreka IIOK
MowmeHT cuiisl. I11nedo cuiel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
HNmMnynec MaTepuanbHOM TOYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOUEK. bubnuorexa LIOK
WMty nbC cuitbl. 3aKOH COXPAHEHUS https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE JBUKEHUE
Pabora 1 MOIIHOCTH CHUJIBL.

16 Kunernyeckast sHeprusi MaTepuaibHOul bubmuoreka [{OK
touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETH4ecKoiil sHeprumn

17 [ToTreHuunanpHas sHEprusi. bu6mmoreka [JOK




[MoreHumanpHass 3HEPTHS YIIPYTO
ne(OpMHUPOBAHHON TPY>KUHBI.
[MoreHumanpHas SHEPTHsl TeJIa BOIU3H
TIOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[MoTreHnanpHbIe ¥ HENOTEHIIMATBHBIC
cuibl. CBs3b pabOTHI
HETOTEHIUAIbHBIX CHJI C U3MEHEHHEM
MEXaHHUYECKOW YHEPTUU CHCTEMBI Tell.
3aK0OH COXpaHEHUsI MEXaHUYECKOM
SHEPTUH

but6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«HMccnenoBanue cBsA3U pabOThI CUIIBI C
W3MEHCHHEM MEXaHMYeCKOM SHEPTHUn
TeJla Ha IPUMeEpPE PACTSHKEHUS
PE3UHOBOTO KIyTa»

20

KonTponbHas padbora no teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXPAHEHHUS B MEXAHUKE)

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

21

OCHOBHBIE TIOJIO’KEHHS MOJICKYJISIPHO-
KUHETUYECKOI Teopru. bpoyHOBCKOE
nsmwkenue. uddyszus

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUA U
B3aMMOJECMCTBHSI YaCTHIL] BELLIECTBA.
Mojenu cTpoeHus ra3on, KUIKOCTEH
U TBEPABIX TEII

23

Macca monekyin. Konuuecto
BemlecTBa. [locrosHnas ABoraapo

24

TemmoBoe paBHOBecue. TeMmeparypa




u e€ usMmepenue. lllkana remneparyp
Lenbcus

HUneanpueiii raz B MKT. OcHOBHOE

bu6mmorexa [JOK

25
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoutoTHast TeMIiepaTypa Kak Mepa

% CpeIHEH KHHETUYCCKON YHEPTUU bubmuoreka [{IOK
JIBUKEHUS MOJIEKYJ1. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona

27 3akoH /lanbToHa. ['a30BbIE 3aKOHBI
JlabopaTopHas pabota

)% «MccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamu COCTOSIHUS
Pa3peKEHHOTO Tra3a»

79 H3onponeccsl B UACAIBHOM ra3e U ux bu6nuoreka [IOK
rpadguveckoe mpeICTaBIeHNE https://m.edsoo.ru/ff0c570e
BuyTpennsis sneprust
TEPMOJUHAMHYECKON CUCTEMBI U

30 croco6bl e€ n3meHenus. Konmuectro bubnuoreka [IOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
9HEPrusl OJHOATOMHOIO UJEAIBHOTO
rasa

31 Buap! Termmonepenaun bubmorexa TIOK

g e https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTD BEILIECTBA.
bu6mmoreka [JOK
32 KonunuecTBo Tennotsl npu
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AauadaTHeli mpouecc
3 [IepBblil 3aKOH TEPMOAVMHAMUKH U €T0 bu6nuoreka LIOK

NPUMEHEHHE K H30ITpoIieccaM

https://m.edsoo.ru/ff0c5efc




HeoGpatumocTs nporeccoB B

but6mmoreka [JOK

34 npupoje. Bropoit 3akoH
PHPOA P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunnun gevicteus u KIT/] TernmoBoi bu6mmoreka [JOK
MAaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1/]
37 DKOJIOTHYECKHEe MPOOIEMbI
TETI0PHEPTETUKU
18 Oo6o6maromuii ypok «MoJteKysipHast bubnmnoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas paboTa no teme
39 «MonexynspHas ¢puznka. OCHOBBI Bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3oBaHue U KOHJEHCAIIHS. bub6nuoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS M OTHOCHUTEIbHAS
41 BJIQXKHOCTh BO31yXa. HaceleHHbIN bubmmorexa [OK
Ayxd. https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammyeckue u
4 amop(HbIC Terna. AHU30TPOIHS bubnuoteka [{IOK
CBOMCTB KpHUCTaLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. CoBpeMEHHbBIE MaTEPHAIIbI
[lnaBnenue U KpUCTAUIU3ALIMS.
bu6mmorexa [JOK
43 VY enpHas TEIUIOTA IJIABJICHUS.
https://m.edsoo.ru/ff0c6708
CyOnmmarnus
but6mmoreka [JOK
44 v 0
PaBHEHHE TEIIOBOTO basanca https://m.edsoo.ru/ff0c6820
45 DneKTpu3aius Tel. JIeKTPUIECKUI bu6mmoreka [JOK




3apsn. JIBa BUa SIEKTPUYECKUX
3apsiioB

https://m.edsoo.ru/ff0c6bcc

[TpoBOAHMKY, TUAIEKTPUKU U

46 MOJTYTPOBOTHUKU. 3aKOH COXPAaHCHUS bubmorexa OK
ynip ' p https://m.edsoo.ru/ff0c6bce
3JIEKTPUYECKOTO 3apsiia
B3aumonerictBue 3apsi10B. 3aK0OH
47 Kynona. ToueuHbIN 3NEKTPUUISCKUN bubmorexa [IOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
43 nons. [puHumn cynepno3uuuun bu6muoreka [JOK
IIEKTPUYECKUX MOJeH. JInHuu https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTH
PaGoTa cuit 31eKTpoCcTaTuuecKoro
49 noxud. Ilorennuan. PazHocTh bubmaorexa LIOK
' ' https://m.edso0.ru/ff0c6£00
MOTEHITUAIOB
IIpoBOHMKH U OUBICSKTPUKU B
50 BHI;KT OCTaTUYCCKOM nolee bubmmotera [IOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckast MpOHUIIAEMOCTh
but6mmoreka [JOK
51 OnekrpoéMkocTh. KonaeHncaTo
p a p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIIOCKOTO
52 KOHJEHCAaTOpa. DHEPrus 3apsHKSHHOTO bubmmorexa [IOK
pa- p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHas pabota "H3mepenue
3JEKTPOEMKOCTH KOHAEeHcaTopa"
54 [IpuHIMI NENCTBUS U IPUMEHEHUE

KOH/ICHCATOPOB, KOMMMPOBAILHOTO
annapara, CTpyHHOro IpuHTepa.




DNeKTpOoCcTaTUYeCKas 3allluTa.
3a3emileHue AIIEKTPONpUOOPOB

DIIEKTPUYECKUH TOK, YCIOBUSA €0
cyniectBoBaHus. [I0CTOSHHBIN TOK.

55 Cuna toka. Hanpsbkenue.
Conporusnenue. 3akoH Oma i
yJacTKa e
[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIIAaHHOE COCTMHEHUE
56 npoBoAHUKOB. JlabopaTtopHas pabota 0.5 bubmmorexa [IOK
POBOJ ) PATOpHAA p ' https://m.edsoo.ru/ff0c7410
«/3ydyeHne CMENIaHHOTO COSAMHECHHUS
PE3UCTOPOBY
57 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO bu6nuoreka [IOK
ToKa. 3akoH Jlxoynsa-Jlenma https://m.eds00.1u/ff0c7838
3akon Oma 115 MOTHOM (3aMKHYTOM )
aneKkTpudeckon nenu. Koporkoe
but6mmoreka [IOK
58 3ambikaHue. JlaboparopHas paboTa 0.5
https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/]C ncrounnka Toka u
€ro BHYTPEHHETO COTIPOTHBIICHUS
PesepsHbiil ypok. KonTpoasHas
59 a6oI;a o TZfde "3J‘IeKTp onuHaMuka" / Eubmorexa LIOK
P . P https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas npoBepodHas pabota
O6o0maromuii ypox
60 «DIIEeKTPO HHaI\ZEKa» / Beepoccutickast bubmmorexa [OK
pos p https://m.edsoo.ru/ff0c88be
poBepoyHas paborta
61 DIIEKTPOHHAs TPOBOJIUMOCTb TBEPIBIX

METAJUIOB. 3aBUCUMOCThD
COMPOTHBIICHUS] METAIIJIOB OT




teMriepaTypbl. CBepXIpPOBOIUMOCTb

DIIEKTPUYECKHUI TOK B BaKyyMe.

62 . 1
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB
[TomynpoBoAHUKH, UX COOCTBEHHAS U

63 puMecHast TpoBoIMMOCTh. CBOWCTBA ! bu6nmoreka [JOK
p—n-nepexoxa. [loaynpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae
npubOopsI
DIJIEKTPUYECKUI TOK B paCTBOpax U

64 pacIuiaBax 3JIEKTPOJIUTOB. | bubnuotexa [IOK
DNEKTPOIUTHYECKAS TUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoaun3
DIEeKTPUYECKUI TOK B rasax.

65 CaMOCTOSITeNTbHBINA U | bubmuoreka [{OK
HECaMOCTOSITENIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Inazma
DeKTpudeckue mpudopsl U

66 YCTPOMCTBA U UX MPAKTUUECKOE | bu6mmoreka [JOK
npumeHenue. [IpaBuna TeXxHUKN https://m.edsoo.ru/ff0c86fc
6e30macHOCTH
Kontponbhas paboTa no teme
«Onekrpocraruka. [locTtosHHbIN bubnuoteka [{IOK

67 . 1
3NIEKTpUYEeCKUil TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
pPa3IUYHBIX Cpelax»

68 PesepBHbIif ypok. O600maronuii ypok | bubmmoreka [JOK
no temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
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11 KITACC

KoanuectBo yacoB DJIeKTPOHHbIE
e Tema ypoka Konrtpoasnsie | IlpakTuyecku Aara tuppoBLie
n/n Bcero u3yueHusi | oOpa3oBaTejibHbIE
padoThI e padoThI pecypen!
[TocTostHHBIE MAarHUTHI U UX
B3auMOJeHCcTBHE. MarHuTHOE MoJIE. bu6mmoreka [JOK

! Bekxrop marHuTHOM MHAYKUWU. JIMHUK ! https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKLIHH
MarnuTHoe 1oje NpoBOJHUKA C

) TokoM. OnbIT DpcTena. 1 bubnuoteka [IOK
BzaumopeiicTBue MpoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3yuenue | | bubmmoreka [{OK
MAarduTHOIO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO ITOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.

4 JlaGopatopHas paboTa 1 1 bu6nuoreka LIOK
«HccnenoBanue neuCcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuTa Ha pamMKy C
TOKOM
JlelficTBHe MAarHUTHOTO TOJISI HA

5 JBUKYIIYOCS 3apSKEHHYIO YaCTHUILY. 1 bubnuotexa [IOK
Cuna Jlopenua. Pabora cuibl https://m.edsoo.ru/ff0c9df4
Jlopenma

6 OnekTpoMarHuTHas uHAykuus. [lotok 1

BEKTOpa MarHUTHON MHAyKuuu. I1C




MHIYKIWU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu Papanes

JlaGopaTopHas pabota
«HccnenoBanue siBICHHSI
3HeKTp0MaFHI/ITHOI>'I HUHAYKIOUW

bub6mnoreka LIOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIICHUE
camounaykuu. 3J1C caMOMHOyKIUU.
DHeprusi MarHuTHOTO TIOJIS KaTYIIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpouCcTBa U UX
MIPUMEHEHUE: IOCTOSTHHBIE MAarHUTHI,
AIEKTPOMATHUTBI, 3JIEKTPOABUIATEb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHII,
VMHIYKI[MOHHAA M1eYb

10

O6o0maromuii ypok «MarHutHoe
I10JIC. 3HeKTp0MaI‘ HUTHAs I/IHI[yKI_H/ISI»

bubmnoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas paboTa 1o teme
«MarnaurtHoe 1noue.
OJeKTpOMarHUTHasi MHIYKIINS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00O/THBIC MEXaHUYECKUE
Kosiebanus. ['apMoHHYecKue
KoyiebaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpalenue sHepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCHMOCTH
neproa MajbIX KoJieOaHuii Tpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MaccChl TPy3a»




14

Konebarenbuelii kKoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KoJieOaHUs B
U/leaIbHOM K0JIeOaTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHHYeCKUMH 1
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs SHEPTHH B UICATbHOM
KOJIE0aTEILHOM KOHTYPE

but6mmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

IIpeacraBnenue o 3aTyxaromux
KosieOaHusAX. BeIHyXIeHHbIE
MexaHuueckue koaeOanus. Pezonanc.
BoIHyX1€HHBIE 3JIEKTPOMAarHUTHBIE
KoJIe0aHUs

bubmnoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennblIil Tok. CHHYCOUJAJIbHBII
IIEPEMEHHBIN TOK. MoIHOCTh
IIEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JIEHCTBYIOLIEE 3HAYECHHUE CUIIbI TOKA U
HaIPSHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u notpediieHne
IEKTPUYECKON IHEPTUU

19

VYCeTpoCTBO U MPAKTHYECKOE
IIPUMEHEHNE DJIEKTPUYECKOr0 3BOHKA,
reHepaTopa IMEPEMEHHOTO TOKA,
JIMHUU DJIEKTpoliepesayd

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU IIPH
MIPOU3BOJICTBE IEKTPOIHEPTUU.
Kynbrypa ncnons3oBanus
SJIEKTPOIHEPTHH B MOBCEAHEBHON




KHN3HU

MexaandecKkue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuon. Ckopoctb

bubmnoreka LIOK

21
pacrpoOCTpaHEHUs U JJIIMHA BOJIHBI. https://m.edsoo.ru/ff0ccad4
[TonepeuHble ¥ MPOIOJIBHBIE BOIHBI
3Byk. CKOpoCTb 3ByKa. [ pOMKOCTh bubnuorexa LIOK
22
3Byka. Bricotra Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DIEKTPOMAarHUTHBIE BOJIHBIL, UX
23 CBOMCTBA U cKopocTs. [Ikana bubmmorexa [OK
P i https://m.edsoo.ru/ff0ccfe
AJIEKTPOMArHUTHBIX BOJIH
[TpuHLMIIBI paAHOCBS3U U
24 TeneBueHus. Pa3surue cpencrs
cBs3u. Pagnostokamus
25 Konrponbnas pabora «Konebanus u bubnuoreka [IOK
BOJTHBDY https://m.edsoo.ru/ff0cc618
[IpsamonnHetHOE pacipoCTpaHEHHE
%6 CBETa B OJJHOPOJHOU Cpeje. bubnuoteka [IOK
Todeunslii ICTOUHUK cBeTa. JIyy https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 orpaxkeHus ceera. [loctpoenue bubmmorexa [IOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paXeHH B MJIOCKOM 3epKajie
IIpenomnenue csera. [lonHoe
)8 BHyTpeHHee oTpakeHue. [IpeaenbHblii bub6nuoreka [IOK
YIroJI IIOJIHOI0 BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpa)KEeHUs
29 JlaboparopHas padota «3mepenue bubnuorexa [JOK

IMOKa3aTCiid MPECJIIOMJICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a




JIunzsl. [ocTpoenue n3obpaxeHuil B

30 nuH3e. DopMyiia TOHKOH JIMH3EI bubmnorexa [IOK
+ POPMY ' https://m.edsoo.ru/ff0cddle
VYBenmueHne JIMH3EI
JlaGopaTopHas pabota
31 «Hccnenosanue CBOMCTB
MU300paKCHHUI B TMH3AX)
Hucniepcus cBera. CiioXHBINA COCTaB
0 6emnoro cseta. Lger. JlaboparopHas
pabora «Habmronenue aucnepcun
CBETa»
Wntepdepennus cera. Audpakius bu6nuoreka [IOK
33 ..
cBeta. JludpakunonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [Toniepe4HOCTh CBETOBBIX BOJIH. bubmmorexa [IOK
[Tonsipusanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudeckre MpuOOPHI U YCTPOHUCTBA U
YCIIOBHS MX 0€3011aCHOTO MTPUMEHECHHUS
['panuibl npUMEHUMOCTH
36 KJIACCUYECKOW MeXaHUKH. [locTyarsl bubnuoteka [IOK
CIIeLIMaIbHOM TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHTEJILHOCTH
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH.
37 3aMeiieHre BpEMEHH U COKpaIlleHUE Eubmiorexa HOK
p p https://m.edsoo.ru/ff0cfa42
JUTMHEI
DHeprusi U UMITYJIbC PEISATUBUCTCKOM
38 qacTuibl. CBsI3b MacChel C JHEPTUEA U Bu6mioreka LIOK
’ P https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrUs MOKOs
39 KonTponbhas pabota «OnTuka. bu6nuorexa [HOK
OCHOBBI CIENIMAILHON TEOPUH https://m.edsoo.ru/ffOcf6£0




OTHOCHUTCIIBHOCTH

®otonsl. Dopmyna [Inanka. DHeprus

Bbu6moreka [JOK

40
U UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTkpbITHE U HCCIIEN0BAaHUE Eu6 [TOK
HOINOTEKA
41 otodddexra. OnbITE A. I.
¢ b https://m.edsoo.ru/ff0cffc4
CrozeroBa
3akoHbl hoTodddekxTa. YpaBHEHHE
42 BI?IHmTegHa J'Iq})Iq)(l)OTOB(qu:CKTa brbmmorexa [OK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gotorddexra
Jasnenune cBera. OnwiTe [1. H.
43 JlebeneBa. XUMHYECKOE NEUCTBUE Eubmiorexa HOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiucTsa u
MPAKTUYECKOE MPUMEHEHHUE:
44
($oTORIIEMEHT, POTONATUHK,
CoNTHEYHas 0aTapes, CBETOINO]T
but6mmoreka [JOK
Pemenne 3amag o teme «3JIEMEHTHI
45 . https://m.edso0.ru/ff0d030
KBAHTOBOU OIITHUKH )
Monens atoma Tomcona. OTBITEL
46 Peszepdopaa o paccesHUIO 0-4acTHIL Bubmaorexa IJOK
peop p ' https://m.edsoo.ru/ff0d091a
IInanerapHas Mmozenp aToma
bu6mmoreka [JOK
47 I1 b
OCTyJIaThl bopa https://m.edsoo.ru/ff0d0Oafa
W3nydyenue u nmornomieHrne GOTOHOB
48 MIPHY IIepeXx0JIe aToMa ¢ OJHOTO YPOBHS bubmmorexa LOK
P pexon . 8 yp https://m.edsoo.ru/ff0d0afa
SHEPIruM Ha Ipyroil. Buasl criekTpoB
49 Bonaunossie cBoiicTBa yacTull. BosiHbI bubmuoreka [JOK




ne bpoiins. KopnyckymnspHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATUOAKTUBHOCTH. OMBITHI
Pesepdopna 1o OIIpEIECIIEHUIO
COCTaBa Pa/IMOAKTUBHOTO U3ITYYECHUS

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

51

CgoiicTBa anbda-, Oera-, raMma-
u3nyuyeHus. Bnusnue
pa}II/IoaKTI/IBHOCTI/I Ha JK1UBBIC
OpraHu3MBbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacma.
ONEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'aMma-u3nydyeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d116
2

53

DOHeprus CBSI3U HYKJIOHOB B SITPE.

S nepuble peakuuu. SnepHbiin
peakrtop. [IpoGiieMbl, IEPCTIEKTUBHI,
AKOJIOTMYECKHUE ACTIEKTHI SICPHOU
DHEPreTUKU

bubmnoreka LIOK
https://m.edsoo.ru/ff0d135
6

54

OnemeHTapHble YacTUlbl. OTKpPBITHE
no3uTpoHa. MeTobl HabIoJeHUS U
PETUCTPALIMK HIEMEHTAPHbBIX YaCTHII.
Kpyrusiit cron «DyHnameHTanbHbIe
B3auMoencTBUs. ENUHCTBO
(bu3nYECKO KapTUHBI MUPa»

bu6moreka [JOK
https://m.edsoo.ru/ff0d0e38

55

9TaHBI paSBI/ITI/ISI aCTp0HOMI/II/I.
[IpuknagHO€ 1 MUPOBO33PEHUYECKOE
3HAYEHHE aCTPOHOMHUH. Bun
3B&3qHOTO Heba. Co3Be3usl, SpKue




3BE3/bI, INIAHETHI, UX BUANMOE
npmkenue. CoaHeuHas cucTema

56

Counnne. ConHeuHast akTUBHOCTD.
NcTtounuk sHeprun CosHIA U 3BE3]

57

3BE3/bI, X OCHOBHEIE
XapaKTEePUCTUKHU. 3BE3/IbI II1aBHOMN
MOCJIEN0BAaTENbHOCTH. BHyTpeHHEee
cTpoenue 3B&31. COBpeMEeHHbIE
IIPEACTABJICHUS O MPOUCXOKACHUU U
sBostonun CoJHIA U 3BE3]]

58

Muneunsii [1yte — nama ['anakTuka.
[Tonoxxenue u neuxxenue ConaHua B
INanakTuke. ['anaktuku. YEpHble
JBIPBI B AIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe u3nyyeHue.
MeraranakTtuka

60

Hepemennsie mpo0ieMbl acCTpOHOMUN

61

KoHTponbHas paboTa «DJIeMEHTHI
ACTPOHOMMUHU U aCTPOPUIUKI»

62

O6o0matomuii ypok. Pons puszuku u
ACTPOHOMHUU B YKOHOMUYECKOMH,
TEXHOJIOTHYECKOM, COITHAIbHON B
ITHYECKOH cepax NesTeTbHOCTH
YyenoBeka

63

O6o06matomuii ypok. Poms u mecto
(bU3UKU ¥ aCTPOHOMHH B




COBPEMEHHOM HAYYHON KapTUHE MUpa

O6o06maromuii ypok. Posb
buznyeckoit Teopun B GOPMUPOBAHUH
MIPEACTABICHUH O (PU3UIECKOM
KapTHUHE MUpa

64

O6o6maromuii ypok. Mecto
buznyecKoil KapTUHBI MUpa B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPECTaBICHUI O IPUpPOe

65

Pe3epBHblii ypok. MaruuTHoe moJie.
DeKTpoMarHuTHast UHIYKIUS

66

PesepBHbIif ypok. OnTuka. OCHOBBI
67 CIIELIUAJILHON TE€OpUU
OTHOCHUTEJIBHOCTH

Pesepnsrii ypok. KBantoBas ¢usuka.
68 DJIEMEHTBI aCTPOHOMUU U
acTpoPU3NKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d178
4
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KUIACC

Kon
NMpoBepPsSIEMOro
pe3yJibTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOTrPaMMBbI CpeIHero o01ero 06pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha MpUMeEpax polb U MecTO (QHU3UKU B
(opMUpPOBaHUN COBPEMEHHOW HAay4YHOW KapTUHbI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHil, B TPAKTUUYECKON AESITEIbHOCTU

JIroneu

10.2

Y4YuThIBaTh TPaHUIBl TPUMEHEHUS W3yUYEHHBIX (PUINIECKUX
MOJIeJIel: MaTepualibHas TOYKa, WHEpIHalbHasg CUCTeMa OTCYETa,
a0COJIIOTHO TBEPJOE TEJO, MACATBHBIN Ta3; MOJACIU CTPOCHHS Ta30B,
JKUJKOCTEN M TBEPIABIX TEJ, TOYECUHBIA DIJIEKTPUUYECKUN 3apsia  —
Py pEUICHUU

(1)I/ISI/I‘leCKI/IX 3aaa4

10.3

PacrioznaBath usznueckue sBICHMS (ITPOILIECCHI) U OOBICHITH HX
Ha OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPHH
CTPOCHHMSI  BELIECTBA M  DJIEKTPOJMHAMUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBI)KEHUE, CBOOOJHOE TIaJeHHE
TeN, IBUKEHHE [0 OKPYKHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEI;
muddysus, OpOYHOBCKOE JBHKECHHE, CTPOCHHE JKUAKOCTEH H
TBEPABIX  TeN, U3MeHeHue o0béMa Teln TMpu  HarpeBaHUU
(oxnakIeHuH), TEIUIOBOE pAaBHOBECHE, WCIapeHUe, KOHACHCAIHS,
IUTABIIEHUE, KPUCTAIIU3allUs, KHUICHHE, BIAKHOCTh  BO3/yXa,
NIOBBIIIICHUE JTABJICHUS ra3a MPU €ro HarpeBaHHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXIY MapaMeTpaMH COCTOSHHsS Tra3a B H30IpPOIECCax;

OJICKTpHU3auus TCII, BSaHMOHeﬁCTBHe 3apsa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHUE, MCIONB3Yys (hHU3HUECKUE
BEJIMUMHBI: KOOPAMHATA, MYyTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, CWJIa, HUMIYJbC Tela, KUHETUYecKas SHeprus,
NOTCHIMANbHAST DJHEPIUs, MeXaHuueckas paboTa, MeXaHWdecKas
MOIIIHOCTb; MPU OMHCAHUU MPABUIBHO TPAKTOBATh (UINUECKUIN CMBICI
UCTIONB3YEMBIX BEIUYHMH, WX OOO3HAYCHHWS W EIUHUIIBI, HaXOIUTh
dbopMyIibl, CBA3BIBAIOIINE AAHHYIO (U3UYECKYIO BEIMYUHY C IPYTHMMU

BCIIMYMHaAMH

10.5

OnuceIBaTh HU3YUCHHBIC TCIIJIOBLIC CBOMCTBaTEN n
TCIIJIOBBIC




ABJICHUSA, UCNONb3ys (U3NYECKHE BEIMYMHBL JaBJICHHE Tas3a,
TEMIEpaTypa, CpeaHsAs KUHETUYECKas DHEPrus  XaoTHUECKOI'o
JIBUKCHMSI MOJIEKYJ, CpPEJHEKBaApaTH4yHas CKOPOCTb  MOJEKYJI,
KOJIMYECTBO  TEIUIOTHl, BHYTPEHHss d3Heprusa, pabora rasa,
K03(ppULIMEHT TMONe3HOro JEeWCTBUS TEIUIOBOTO JBUTATENs; MpHU
ONMCAaHUU MIPaBUIIBHO TPaKTOBATh buznueckuit CMBICTT
UCTIONIb3YEMbIX BEJIIMYMH, UX OOO3HAUYEHUS U EAMHUIIBI, HAXOIUTh
(opMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMHU

BCIIMYMHaAM

10.6

OnucelBaTh W3y4YEHHBIE DJJIEKTPUUECKHE CBOMCTBA BEIECTBA U
JNEKTpUYECKUE  sBJIEHUS  (MIPOLIECCHI), HCMONB3Yys  (U3HUYECKUe
BEJIMYMHBL:  JJIEKTPUYECKUH  3apsl,  JJIEKTPUUECKOE  TIOJIE,
HaNpsHDKEHHOCTh  10JI, IOTEHIMAJ, Pa3HOCTh IOTEHLUANIOB; IIpU
OTMCaHUM MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIIOJIB3YEMbIX
BEIMYMH, HUX OO0O3HaueHWs M EJUHMLBL, YKa3bBaTh (HOPMYJIBL,
CBSI3BIBAIOIIME  JAHHYI (PH3MUYECKYI0 BEIMYMHY C JIPYTHMH

BCIIMYMHaAMH

10.7

aHaANM3UpPOBaTh (PU3MYECKHE TMPOLECCHl M SABICHHSA, HCIONb3YS
(du3nueckre 3aKOHbl M IPUHIMIIBL: 3aKOH BCEMHUPHOTo TaroteHus, I, II
n III 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHs MEXAHWYECKOW >HEpIuw,
3aKOH COXPaHCHUS UMILYJIbCA, IIPUHLHUI CYNEPIO3UIUN CUJI, IPUHIUIT
PaBHONpABHsA MHEPLUUAIBHBIX CHUCTEM  OTCYETA;  MOJIEKYJISIPHO-
KMHETHUYECKYI0 TECOPUIO CTPOCHUS BEIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEH KHMHETHYECKON DSHEPruu TEIJIOBOIO ABMXKEHHS MOJIEKYN C
a0COJIIOTHOM TEMIIepaTypoil, MEepPBbIA 3aKOH TEPMOJAMHAMHUKU; 3aKOH
COXpAaHEHHs DJJIEKTPUUYECKOTO 3apsaa, 3akoH Kyinona; mpu sToM
pa3nuyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIPAXKCHUC U YCIIOBUA (FpaHI/II_U:I, 06J'IaCTI/I) MMPUMCHUMOCTHU

10.8

OOBSCHATH OCHOBHBIC TPHUHIUIIBI JEHCTBUS MAIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyaTh yCIOBHA MX O€30MMacHOro

HCIIOJIB30BAHUS B HOBCG}IHGBHOf/i KHN3HU

10.9

BrimonaaTte OKCIICPUMCHTHI ITO UCCIICAOBAHHUIO (pI/I?)I/I‘-ICCKI/IX SIBJICHUU U
IPOIIECCOB C UCTIOIB30BAHNUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; IpH
aToM (QOopMyITUpOBaTH MpoOJieMy (3a7ady) W THUIOTE3y Yy4eOHOro
IKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  NPEMJIOKECHHOTO

000pyI0BaHUSs, IPOBOAUTH OMBIT M (POPMYIIUPOBATH BHIBOIBI

10.10

OcyI_I_ICCTBJ'IHTL npAMbIC W KOCBCHHBIC H3MCPCHUSA (bI/ISI/I‘{eCKI/IX
BCJIMYMH, IIPHU 3TOM BBI6I/IpaTB OIITHMAJIBHEIN CIIOCOO H3MCPCHHA U

HCII0JBb30BAaTh H3BECCTHBIC METOAbI OLICHKU HOFpeHIHOCTef/'I HSMepeHHP’I




10.11

HccnenoBath 3aBHCUMOCTH MEXIy (U3MYECKUMH BEJIWYMHAMU C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHHM; IMPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pPe3yJbTaThl IOJTYYEHHON 3aBHCHMOCTH
bu3nYecKuX BEIMYUH B BHIE TabIuIl U rpaduKoB, AeNaTh BHIBOABI TI0

pe3yibTaTaM HUCCICA0BaHUA

10.12

Cobnromate mpaBwia 0O€30MAaCHOTO  TpyJda TMpH  MPOBEICHHUU
UCCIIEIOBAHU B  paMKax ydeOHOro OJKCHEpUMEHTa, Yy4eOHO-
HCCIIEIOBATEIIbCKOM U MPOEKTHOM AEATEIbHOCTH C HUCHOJb30BAHUEM

U3MEPUTENIBHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000y 10BAHUS

10.13

Pemate pacuérHble 3aaun ¢ SBHO 3aJlaHHON (U3MYECKOW MOJENbBIO,
I/ICHOJIB3y5I (1)I/I3I/I‘IGCKI/I€ 3aKOHbBI U HpI/IHI_[I/IHBI; Ha OCHOBC aHaJin3a
YCIOBHS  3aJa4d  BHIOMpaTh (U3MYECKYI0 MOJZIETb, BBIICIATH
duznyecKue BETUYHHBI U (POPMYJIIBI, HEOOXOAUMEBIC I €€ pelIcHMS,
MPOBOJIUTH PACUYETHI U OLICHUBATH PEATIBHOCTD MOYYEHHOTO 3HAYEHUS

(bU3NYECKON BETUIHHBI

10.14

Pemmate KayeCTBEHHBIC 3aauu: BBICTPANUBATh JIOTHYECKHU
HENPOTUBOPEUMBYIO IIEMOYKY PACCYkICHUN C OMOpPOIl Ha HM3y4EHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘ICCKI/IG SABJICHUSA

10.15

Hcnonb3oBaTh NpU  pEUIEHMHM Yy4eOHBIX 3ajad  COBPEMEHHBIE
UH(QOPMALMOHHBIE TEXHOJOTHH [UIA TOWCKA, CTPYKTYpUPOBaHUS,
UHTEpNpEeTallud U TPEACTaBICHUs Y4eOHOW M Hay4YHO-TIOMYJISIpHOU
uHbOpMaIuy, TOJYYEHHOW W3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHYECKU

AHAJIU3UPOBATH IMOJTYy4aCMYHO I/IH(bOpMaI_II/IIO

10.16

[IpuBonuTE mpuUMeEpHl BKJIAAAa POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETo

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOpeTUYECKHE 3HAHUS TO (DU3HMKE B IOBCEIHEBHOU
YKU3HM 1)1 o0ecrieueHus 0€30MacHOCTH MpU O0palleHuH ¢ prudopamMu
U TEXHWYECKHMMH YCTPOWCTBAMH, JJISI COXPAaHEHHs 30POBbS U

CO6J'IIOI[€HI/I$I HOPM 3KOJOIrH4Y€CKOIo IIOBECACHUSA B Oprxcafomeﬁ cpeac

10.18

PaGorare B rpyIme ¢ BBIMOJTHCHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBAaTh ~ pabOTy  TpPyNIbl,  paAlMOHAJIbHO  PACHpPENeNsTh
00SI3aHHOCTH W IUIAHUPOBATh JEATEIBHOCTh B HECTaHAAPTHBIX
CUTyallusX, aJCKBATHO OIICHWBATh BKIAJ KaXKIOTO U3 YYaCTHHKOB

IpyNIbl B PELIEHUE paccMaTpUBaeMON NMPOOIIEMBI




11 KUIACC

Kon
NpoBePAEMOro
pe3yJabTara

IIpoBepsiemble peaAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

JlemoHCTpHpOBaTh Ha TMpuUMEpax poidb U MecTo (U3UKU B
(opMUpPOBaHNU COBPEMEHHOW HAay4YHOW KapTUHBI MHpa, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOT Ui, B TPAKTUYECKON AESITEIbHOCTU

JIOJIeH, EeTOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4YuTBIBaTh TPAHULBI IPUMEHEHUS U3YyUYEHHBIX (PU3NYECKUX MOJENICH:
TOYEYHBIN JJIEKTPUUECKUN 3apsl, sAepHast MOJCIb aTOMa, HYKJIOHHAs

MOJIeIb ATOMHOTO sJIpa MPH pelIeHnH (PU3HUECKUX 3a7a4

11.3

PacnioznaBate (usnyeckue sBieHUS (MPOIECCH) U OOBACHATH UX HA
OCHOBE  3aKOHOB  DJIEKTPOJAWHAMHKHM W  KBAaHTOBOW  (DU3MKU:
ANIEKTPUYECKAsT MPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIGHCTBHS  TOKa, B3aUMOJICHCTBHE MarHuTOB,
JNEKTPOMArHUTHAsT WHAYKIHSA, JCHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM U JBIDKYIIUKCS 3apsiji, 3JIEKTPOMArHUTHBIC
KoJeOaHUsT W BOJIHBI, MPSAMOJIUHEHHOE pacIpOCTPaHCHHE CBETA,
OTpaXeHWe, MpejomiieHne, HuHTepdepeHnus, audpakuus ¢
NOJISIpU3AIUs CBETa, JUCIEPCUS CBeTa, (OTO3IEKTpUUecKuil 3¢ dext
(boTtoapdexrt), cBeTOBOE maBiIeHHWE, BO3HUKHOBCHHE JIMHEWYATOTO
CIEeKTpa aroMa BOJOPOJA, €CTECTBEHHass W  HWCKYCCTBEHHas

paAnOaKTUBHOCTDb

11.4

OnuceiBaTh  W3yYECHHBIC CBOWCTBA  BEIIECTBA  (DIEKTPUUYECKHUE,
MarHuTHBIE, ONTHYECKUE, DJIEKTPUUYECKYIO MPOBOJAMMOCTD Pa3IUYHBIX
Cpel) U DJJIEKTPOMArHUTHBIE SABJIEHUS (MPOILIECCHI), HCIOIB3YS
¢u3nyecKkue BETUYMHBL:  JJIGKTPUYCCKUH  3apsii, CHia  TOKa,
3JEKTPUYECKOE  HANpPSHKEHHE,  AJEKTPUYECKOE  COMPOTHBIICHHE,
pasHocth moteHnmanon, DJIC, paboTa TOka, MHIYKIHMS MarHUTHOTO
nosist, cwia Awmmepa, cuna JlopeHua, HMHIYKTUBHOCTb KAaTyUIKH,
SHEPIHsl JIEKTPUYECKOTO M MAarHUTHOTO IMOJIEM, MEPHUOJ] W YacToTa
KoJIeOaHUH B KOJeOaTEIIbHOM KOHTYpE, 3apsi/l U CHJIa TOKA B IpoIecce
rapMOHHMYECKHUX 3J€KTPOMAarHUTHBIX Kosie0aHuil, doxycHoe
paccTosiHue W ONTHYECKas CUJia JIMH3BI; MPU OMHCAHUU TPABUIHHO
TPaKTOBaTh (PU3UYECKUI CMBICT HCHOJB3YEMBIX BEIMYUH, HX
0003HaUYeHHUsI W EIAWHUIIBI, YKa3bIBaThb (OPMYJIBI, CBSI3BIBAIOIINE

JTaHHYIO (PU3UYECKYIO BETMYUHY C IPYTUMH BeIMUUHAMU




11.5

OnuceiBaTh HN3YUYCHHBIC KBAHTOBBIC SABJICHUA U MPOLCCCHI, UCIIOJIb3YyS
(1)I/ISI/I'-IGCKI/Ie BCJIMYHHBI: CKOPOCTH DJJICKTPOMArdHMTHBIX BOJIH, AJIMHA
BOJIHBI M YaCTOTa CBCTA, SHCPrud U HMITYJIbC (bOTOHa, nepuon
nojgypacmnaga, OSHEpIrus CBA3M AaTOMHBIX AIACp, IIPHU OIIKMCAHUH
IMPaBUJIbHO TPAKTOBATH (bI/ISI/I‘-IeCKI/Iﬁ CMBICJI HUCIOJIb3YyCMbIX BCJIIMYHH,
UX 0003HAYEHUS H CANHUIBI;, YKa3bIBATb CI)OpMy.]IBI, CBA3BIBAIOIINC
JaHHYTIO (i)I/ISI/IT-IeCKy}O BCJIIMYMHY C APYTYUMU BCINYNHAMU, BBIYHUCIATD

3HaueHUE (PU3MUECKON BEITHMUUHBI

11.6

AHanu3upoBaTh (PU3NICCKUEC TIPOIECCHI M SBICHUS, HCIOJIbB3Ys
dusznyeckue 3aKOHBI M NPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEA0BATEIbHOI0 M MapaJUIeIbHOTO COEIMHEHUS IPOBOJHUKOB,
3akoH Jlxoyns — JleHna, 3aKOH AJIEKTPOMAarHUTHOW MHIYKIUH, 3aKOH
MPSMOJIMHEMHOTO PaclpOCTPAHECHUSI CBETA, 3aKOHBI OTPaKEHHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHUWE OWHIUTEHHa  Aus
dororddekra, 3aKOH COXpPAHEHUS DHEPIHM, 3aKOH COXPaHCHHS
MMITYJIbCA, 3aKOH COXPAaHEHUS JJIEKTPUYECKOro 3apsla, 3aKOoH
COXpaHEHUs  MAacCoOBOro  yucia, nocrynarel  bopa,  3akoH
palMOaKTUBHOIO pacmaga; 0Opd 3TOM  pa3ivudaTb  CJIOBECHYIO
(GOpMYyIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKCHHE U YCIIOBUS

(rpanutbl, 06JaCTH) TPUMEHUMOCTH

11.7

OHpGI[CJI?[TI) HalpaBJICHUEC BCKTOpa HWHAYKIHUM MArduTHOI'O IIOJIA

IMPOBOAHUKA C TOKOM, CHUJIbI AMnepa " CHUJIbI J'IopeHua

11.8

Crpoutrb ¥ ONHCHIBATH M300pPAKEHUE, CO3[aBAEMOE  IUIOCKUM

3€pKajaoM, TOHKOHW JIMH301

11.9

BrimoaaaTte SKCHICPUMCHTHI 110 UCCICTOBAHUTO (bI/IBI/I‘-ICCKI/IX SIBJIEHUU U
IPOIIECCOB C UCTIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpH
3ToM (QOopMyIUpOBaTH MpoOJieMy (3ahady) W THUIOTE3y Yy4eOHOIo
JKCIIEPUMEHTa,  coOMpaTh  yCTaHOBKY W3  MPEAJIOKEHHOTO

000pyI0BaHUS, POBOAUTH OMBIT M (POPMYIUPOBATH BBHIBOIBI

11.10

OcymiecTBNATh TpsIMBIE W KOCBEHHBIE H3MEpeHHs]  (DU3MYECKHUX
BEJIMYMH; TPU 3TOM BHIOMpATh ONTHUMAJBHBIM CHOCOO W3MEpEeHHs U

HCIIOJBb30BaTh U3BCCTHBIC METO/IbI OLICHKN HOI‘pGHlHOCTGfI I/I3MepeHI/II\/JI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MYECKMX BEJIMYUH C HMCIIOJIb30BaHHEM
OpsIMBIX ~ M3MEpPEHUH; MpU 3TOM KOHCTPYHPOBATh  yCTAHOBKY,
(GUKCHpOBaTh pe3yabTaThl MOIYYEHHOW 3aBHUCHUMOCTH (DU3MYECKHX
BEJIMYMH B BUJe TaOnull U TpaduKoOB, A€JIaTh BHIBOBI IO PE3yJIbTaTaM

HCCIICAOBaHUA

11.12

CobOmogate mpaBuia  0Oe30macHOro  TpyAa TMpU  MPOBEACHUU




UCCIIC/IOBAaHU B pamMKax y4eOHOro SKCIEpUMEHTa, y4eOHO-
HCCIIETIOBATENILCKOM U MPOEKTHON JESATEIbHOCTH C HUCMOJb30BAHUEM

U3MEPUTENBbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYJOBAHUS

11.13

Pemate pacuérHple 3amauu ¢ SBHO 3aJaHHON (U3UYECKOW MOJENbBIO,
UCTIONB3Ysl (pU3MyecKre 3aKOHbI M MPUHIUIBI;, HA OCHOBE aHalu3a
yCIOBHSA  3aJaud  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIIENATH
¢u3udeckre BeIMYUHBI U (POpMyYITbI, HEOOXOAUMBIEC s €€ pelIeHus,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIBLHOCTD MOJYYEHHOTO 3HAUCHMS

buznYeCcKOil BETUYHHBI

11.14

Pemars KaueCTBEHHbIE 3a/1a4u: BBICTPauBaTh JIOTUYECKU
HEMPOTHUBOPEUYMBYIO IEMOYKY PACCYKICHHUI ¢ OMOpPOM Ha M3yYEHHbIE

3aKOHBI, 3dKOHOMCPHOCTU U (I)I/I3I/I‘-ICCKI/IG SABJICHUA

11.15

Hcnonp3oBaTh MpH  pELIEHUH y4eOHBIX 3aJjad  COBPEMEHHbIE
UH(QOPMALIMOHHBIE TEXHOJNOTHH JUIA TOHMCKA, CTPYKTYpPUPOBaHWUS,
UHTEpIIpEeTallud U TPEACTABICHUS Y4YeOHOH M Hay4HO-TIOMYJISpHON
UH(POPMALIUH, TTOJYyYEHHONH U3 PAa3TUYHBIX UCTOYHUKOB; KPUTHUECKH

aHAIM3UPOBATH MOIy4YaeMyto HH(OPMAIIIO

11.16

OOBSACHATH NMPUHIMIBI JEHCTBUS MAILUH, IPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBUS MX O€30MacCHOr0 HMCIOJIb30BaHUS B

HOBCC,Z[HGBHOI;'I KHN3HU

11.17

[TpuBOANTE MpHUMEPH! BKJIAaJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKHU, B 0OBSICHEHUE MPOIIECCOB OKPYIKAIOLIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBaTh TeopeTndyeckue 3HaHUSA MO (U3UKE B IMOBCEAHEBHOM
KHU3HH IS o0ecriedeHns: 6e30MacHOCTH MPU OOpaIeHuH ¢ IpubopaMu
U TEXHWYECKMMHU YCTPOWCTBAMH, JJsI COXPAHEHHUs 3/I0pOBbS U

COOJTIO/ICHHSI HOPM DKOJIOTMYECKOT0 OBEICHUSI B OKPYXKAIOLICH cpefie

11.19

PaGortare B rpyIme ¢ BBINOJHEHHEM Pa3IMYHBIX COLHUAIBHBIX POJEH,
IUIAaHUPOBATh ~ pabOTy  TPYNIBI,  PAlMOHAIBHO  PacHpelessiTh
00s3aHHOCTM ¥ IUIAHUPOBATh JEATEIBHOCTh B HECTaHIAPTHBIX
CUTyalMsiX, aJCKBaTHO OIEHMBATh BKJIAJ KaXXJIOr0 M3 YYaCTHUKOB

IPYIIIBI B pellIeHHE PacCMaTpUBAEMOM MTPOOIEMBbI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Kon
paszaen
a

Kox npoBepsiemoro
Jj1eMeHTa

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUSA

OU3NKA 1 METObI HAYYHOI'O IIO3HAHIA

1.1

Ousznka — Hayka o npupoge. Hayunbie
METO/Ibl TTO3HAHUS OKpY’Karolero mupa. Pomb
JKCIEpUMEHTa M TEOpUM B  Ipolecce

MO3HAHUS NPUPOJbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (PU3UYECKUX SIBICHUUA U
nponeccoB. Hayunsie runoressl. Ouzndeckue
3aKOHBI U TeOpuH. ['paHHIIbl TPUMEHUMOCTH
(bu3znIecKux 3aKOHOB. [TpunIMNI
coorBercTBUsl. Pomp u Mecto QUMK B
(hopMupoBaHUU COBPEMEHHOMN Hay4YHOU
KapTUHBI MHpa, B MIPAKTUYECKOU

NESITENLHOCTH JIFOJIEN

MEXAHUKA

2.1

#HHPartHKITHEMATHUKA

2.1.1

MexaHn4ecKoe IBIKCHHE. OTHOCUTCIHLHOCTD
MEXaHUYCCKOI'0 IBUXKCHUA. Cucrema orcuéra.

TpaekTopust

[lepemerienue, ckopocTb (CpenHsisi CKOPOCTH,
MTHOBEHHass ~ CKOpPOCTb) U YCKOpPEHHE
MaTepUaIbHOW TOYKH, MX MPOEKIUH HAa OCH
CUCTEMBI KOOpJMHAT. Cnoxenue

IIEPEMELICHUN U CIIOKEHUE CKOPOCTEN

PaBHomepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBJKCHHUE. I'padpuku
3aBUCUMOCTHU KOOpZMHAT, CKOpOCTH,

YCKOpEHUS, Iy TH u nepeMeEHUs




MaTepUaIbHOU TOUKHU OT BPEMEHH

CBoOoaHoe majenue. Y ckopeHue cBOOOHOTO

2.14
MajeHUs
KpuBonuneitHoe jaBwkeHue. PaBHOMepHOE
JIBUKEHHE MaTepHUaTbHOU TOYKH 1o
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAas
CKOPOCTb. ITepuon 51 4acToTa.
LleHTpOoCTpeMHUTETBHOE YCKOPEHUE
Texuuueckue yCTpOMCTBA: CIHUJIOMETD,
2.1.6 JBW)KCHUE CHApSJOB, ILEMHBIE WM PEMEHHBIC
nepenayn
[IpakTuueckue paboTHI. N3mepenue
MIHOBEHHOU CKOpOCTH. Hccenenosanue
COOTHOIICHUSI MEXIY MYTSAMH, TPONTCHHBIMU
TEJIOM  3a  IOCJIEJOBaTelIbHbIE  paBHBIC
2.1.7 IIPOMEXYTKU BPEMEHU IIPU PABHOYCKOPEHHOM

JBWKEHUM C HayaJbHOW CKOPOCTBIO, PaBHOM
HyJt0. M3yueHne BUKEHUs 1IapuKa B BSI3KOU
KUIKOCTH.  V3ydueHue  JABWXKEHMSI — Tena,

OpOLIEHHOTO TOPU30HTAIBEHO




22

H#HHPart## JMHAMUKA

2.2.1

[TpuHUMn OTHOCHUTEIILHOCTH lanunes.
Ilepsbiii  3axkoH Herorona. HHepuuanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cwna. IIpuHuun cynepno3unuu

CuJ1

223

Bropoii 3akoH HprooTOHa mig MarepranbHOU
TOYKA B WHEPIHAIBHONW CHCTEME OTCUéTa
(UCO). Tpermit 3axkoH Hpiorona s

MaTCpHaJIbHBIX TOYCK

224

3aKOH BCEMHUPHOTO TATOTeHUs. CHiia TSAXKECTH.

IlepBas kocmuueckast ckopocTb. Bec tena

225

Cuna ynpyroctu. 3akoH ['yka

226

Cuna tpenus. Cyxoe tpenue. Cwia TpeHuUs

CKOJIbXKCHHUA n cujia TPEHUA IIOKOA.

Koaddurment tperns. Cuna cOmpoTHUBICHUS

IIpr ABMKECHUM TEJIAa B dKUAKOCTHU HUJIN ra3e

227

[TocTynarenbHOe M BpalaTeIbHOE JIBUKCHHE

a0COJIIOTHO TBEPAOTO TeIa

2.2.8

MOMEHT CHJIBI OTHOCHTEIHHO OCH BpAIllCHHS.
[Tnedo cwitbl. YCIIOBUS paBHOBECHS TBEPAOTO
Tena B UCO

229

TexHHUUYeCKHe YCTPOI‘/'ICTBB.Z INOAIIUITHUKH,

ABHUKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

ITpakTuyeckue paboThl. V3yueHue IBIKEHUS
Opycka 10 HAaKJIOHHOM IUIOCKOCTH MOJ
JelcTBUeM HecKoibkux cui. MccnenoBanue
3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIMX
B JIeGOopMHUpPYEMON MpPYXHHE U PE3UHOBOM
oOpasie, OT BEIMYMHBI UX JAedopMaLuu.
HccenenoBanue yciioBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BPAIICHUA

23

###Par#H###3AKOHBI COXPAHEHIA B MEXAHUKE

I/IMHy.]'IBC MaTepHaHLHOﬁ TOYKH, CHCTCMbI




23.1

MaTCpUaJIbHBIX TOUYCK. I/IMHy.]'IBC CHJIBI H

HU3MCHCHUC NUMITYJIbCA TCJIa

3akoH coxpaHenus wumnyiabca B HCO.

232
PeaxkTuBHOC ABMKEHUE
233 PabGoTa cuibl
234 MOIIIHOCTH CHJIIBI
535 Kunernueckas sHeprusi MaTepuaibHOM TOUKH.
o TeopeMa 0 KHUHETUYECKOU YHEPTUU
[lorenumanvHass sHeprus. lloTeHnManbHas
36 SHEpPrus YIpyro nehopMHUPOBAHHOMN
o npyxunbl. [loTeHuuanbHas »HeEprus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIU
2.3.7 IloTeHnmanbHBIE W HEMOTSHIUAILHBIC CHIIBI.
CBs3b  pabOThl HEMOTEHIMATIBHBIX CHJI C
H3MEHECHHEM MeXaHHYECKOMH SHEPIUU
CHCTEMBI Tell 3akoH COXpaHCHUS
MEXaHUYECKOW SHEPIUHr
238 Yrpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuyeckue ycTpOMCTBaA: JIBUKEHUE PaKET,
o BOJOMET, KOMep, NPY>KUHHBIN MTUCTOJIET
[Ipaktuyeckue pabotel. UM3yueHwe cBsi3u
53,10 CKOpPOCTEl Tenm TpuU HEyNpyroMm yjaape.

UccnenoBanne cBs3u  pabOThl  CHIBL €

H3MEHECHHEM MEXaHHMISCKOM OHCPTIHUHU TCJIa

MOJIEKVYJISIPHASA ®U3UKA 1 TEPMO/IMHAMUKA

3.1

##Par###OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOM TEOPHU

3.1.1

OcHOBHBIE MOJIOKCHUS MOJIEKYJISIPHO-
KMHETHYECKON TEOPHH. BbpoyHnoBckoe
newkenue. uddysusa. Xapakrep ABHKSHUS U

B3aHMMOJCHCTBHUS YacTHUI] BEIIESCTBA

3.1.2

Mopenu CTpoeHHMsl Ta30B, XKUAKOCTEH U
TBEPABIX TE U 00BICHEHUE CBOWMCTB BEIIECTBA

Ha OCHOBE PTUX MOJCIIEN




Macca wMonekyn. KonnuecTtBo — BeliecTsa.

[TocTostHHas ABoraapo

3.14

TemnoBoe paBHOBecue. TemmepaTypa u eé

n3mepenue. [llkana remneparyp Lenscus

3.1.5

Mounens UIeaTbHOTO rasa. OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHUHETHYECKON

TEOpHHU UACAJIBHOI'O ra3a

AOcomtoTHas TeMIieparypa Kak Mepa cpeaHeit
KUHETHYECKOW PHEPTUU TEIJIOBOTO JBMXKEHHS

yactul rasa. [Ikama remneparyp Kenbsruna

3.1.7

VYpaBuenne Kianeiipona — MeHzgeneesa.

3akon /lampToHa

l"azoBbIe 3akoHBI. M30mponeccsl B HaeaIbHOM
rase ¢ MOCTOSHHBIM KOJIWYECTBOM BEILECTBA:

n30TepMa, 30xopa, nzodapa

Texunueckue ycTpoiicTBa: TEepMOMETD,

O6apomeTtp

3.1.10

IIpakTnueckue pabotbl. M3mepeHue macchl
BO3/JyXa B KJacCHOM komHare. MccienoBaHue

3aBUCUMOCTH MCIKIY MapaMCTpaMu COCTOAHUA

pa3pe)EeHHOTO ra3a

OCHOBbBI TEPMOJJMHAMUKHN

3.2.1

TepmonnHamuueckass cucreMa. BHyTpeHHs
DHEPIUs TEPMOJMHAMMYECKOW CHCTEMBI U

CIIOCOOBI €€ U3MEHEHUS

322

KonuuectBo TemnoTsl u pabora. BHyTpeHHss

OHEPTHUA OAHOATOMHOI'O UACAJIIBHOTO ra3a

323

Bunel Termonepenaun:  TEMIONPOBOAHOCTS,
KOHBEKIIUA, H3IyueHue. TernaoéMKOCTh Tena.
VieapHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCTJIOTHI IIPU TCIIONCPCaavdC

324

IlepBb1it 3aKk0H TepMoAHAMUKU. [IpuMenenue

IepBOIro 3aKOHa TCPMOJUHAMUKHA K

u3omnporueccam. ['padudeckass uHTEpIIpEeTAIIUS
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paboTHI Ta3a

3.2.5

TemmoBble MamuHbl. [IpuHUMNBL  IEUCTBUS
TEIUIOBbIX MamuH. [IpeoOpa3zoBaHus SHEPTUH
B TemioBblX  MammHax. KoaddummeHnt
nonesnoro  aeuictBus  (mamee —  KIIJI)

temioBoit mamuHbl. [{ukn Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOANHAMUKH.
HeoOpatumocts  mpoiieccoB B IpPUPOJE.
TennoBrie JIBUTATEIIN. DKOJIOTHYECKHUE

pO0OJIEMBI TEIUIOAHEPTETUKU

3.2.7

Texnnueckne YCTpOMCTBa: JIBUTaTENb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAUJIBHUK, KOHAUIHUOHCP

3.2.8

[TpakTnyeckue pabotel. MI3mMepenue ynenbHon

TETUIOEMKOCTH

3.3

###HPart## AT PETATHBIE COCTOSAHUWA BEHHIECBA. ®A30BbIE

ITEPEXO/IbI
[Tapoo6pazoBanue u koHaeHcanus. Mcnapenne
331 u KUIICHHE. VY nenbHas TEIUIoTa
o 1apooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphbl
KHIICHUS OT JaBJICHUS
330 AOCONIIOTHasT ¥ OTHOCUTEINIbHAs BIIAXKHOCTh
o BOo3ayxa. HaceleHHslil map
TBépnoe TEJO. Kpucrammueckue u
333 amoppHble  Tenma.  AHM3OTPOIIUSL  CBOWCTB
o KPHUCTAJUIOB. Kunxue KPHUCTAJLIBL.
CoBpeMeHHbIE MaTepHaIbl
334 IInaBnenne W KpuCTAIM3aLMsA. Y eiIbHas
o TeruioTa riasieHus. Cyomumanus
335 VYpaBHEHHE TEIIOBOIr0 OajaHca
TexHuyeckue yCTpOWMCTBa: TUTPOMETP U
336 IICUXPOMETP, KaJIOPUMETD, TEXHOJIOTUU

IMOJIYUYCHHA COBPEMCHHBIX MAaTCpUAJIOB, B TOM

YHUCJII€ HAHOMATEPHUAJIOB, 1 HAHOTCXHOJIOTMH




3.3.7

[IpakTrueckue paboTHI. Nsmepenue

BJIA’JKHOCTH BO3yXa

SJIEKTPOJJMUHAMUKA

###HPar# O JIEKTPOCTATUKA

4.1.1

DJeKTpu3anus Teia. JJIeKTpudYecKkuid 3apsia. [[sa

BHUA 3JICKTPUYCCKUX 3apsA10B

HpOBOI[HI/IKI/I, AUSJICKTPUKU u

MIOJIyIIPOBOJTHUKH

4.13

3aKkoH COXPAHCHUA JJICKTPHUICCKOIr0 3apsaaa

4.14

Bsaumoperictsue 3apsoB. 3akoH Kynona

DNeKTpUIecKoe ToJIe. Hampsok€HHOCTB
ANEKTPUUYECKOTO TOJIS. [Tpunmn
cynepno3unuu.  JIuHUKM ~ HANPSHKEHHOCTH

SJICKTPHUYCCKOT'O ITOJIA

PaGota cui  3J€KTPOCTATHYECKOTO  TIOJIS.

Ilorennuan. Pa3HOCTh NOTEHIINAIIOB

4.1.7

[IpoBOMHUKU W JTUANEKTPUKHA B TOCTOSTHHOM
ANeKTpUYecKoM  moje.  Jludnexkrpuueckas

IMPOHUIIAEMOCTD

DNEKTPOEMKOCTb. Konpgencarop.
DNEeKTPOEMKOCTh  IUIOCKOTO  KOHZEHCATOpa.

9Hepr1/151 3apPsAKCHHOI'O KOHACHCATOPA

4.1.9

TexHudeckue  yCTpOMCTBA:  BJIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATHUECKasl 3alluTa,
3a3€MJIEHUE BJIEKTPONPUOOPOB, KOHAEHCATOD,

KCEPOKC, CTPYWHBIN IIPUHTEP

4.1.10

IIpakTuyeckue paboTBI. N3mepenue

AMEKTPOEMKOCTH KOHICHCATOPA

4.2

HHHPar##H#TIIOCTOSHHABIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEOAX

Vcnosus CyLI€CTBOBaHUA IIOCTOSIHHOI'O

42.1 aieKkTpuueckoro Toka. Microunnku Toka. Cuna
ToKa. IIoCTOSIHHBIN TOK
4.2.2 Hanpsixenune. 3akon Oma 11 yyacTka nenu




423

DJIEKTPUYECKOE COMPOTUBJIEHUE. Y IETbHOE

COIMPOTUBJICHUC BCUICCTBA

4.2.4

HOCJ’ICI{OB&TCJ’IBHOC, napaJijieJIibHOC,

CMCHIAHHOC COCANMHECHUC ITPOBOJHNKOB

425

PaGora snekrpudeckoro Toka. 3akoH Jlxoys

— Jlenna

4.2.6

MOIHOCTB 3JEKTPUIECKOrO TOKA

4.2.7

anekTponBkymas cuia (mamee — J/C) u
BHYTpPEHHEE CONPOTUBJICHUE UCTOYHHUKA TOKA.
3akoH Oma I TONHOW  (3aMKHYTOM)

anekTpudeckoil nenu. KopoTkoe 3aMbIkaHue

4.2.8

DJeKTpOHHAas MIPOBOJIUMOCTD TBEPBIX
METaJUIOB.  3aBHUCHUMOCTb  CONPOTHBIICHUS
METAIIJIOB oT TEMIIEPATyPBI.

CBepXIIpoBOIMMOCTh

429

OnexTpuueckuil Tok B BakyyMe. CBolicTBa

JJIEKTPOHHBIX ITyYKOB

4.2.10

[TonmynpoBoanuku. CoOCTBEHHAs! M IPUMECHAs
MIPOBOAMMOCTh TOJIyIpOoBOAHUKOB. CBoiicTBa

p-n nepexoja. [loaynpoBoJHIUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYEeCKMd  TOK B DJIEKTPOJINTAX.
OJNEeKTpOIUTHYECKAS JUCCOLMALINS.

DeKTpoaun3

4.2.12

DNEKTPUYECKHUIA TOK B rasax.
CaMOCTOSTENBHBIIET M HECAMOCTOSTEIbHBIN
pa3psia. Pa3nuuHbie TUIIBI CaMOCTOSITEIIBHOTO

paspsaa. Monnus. [1nazma

42.13

TexHuueckue YCTpOWCTBA: amIiepmeTp,
BOJBTMETP, PpEOCTaT, HCTOYHUKU  TOKa,
3JIEKTPOHATrpeBaTEIbHbBIE npuOOpHI,
AJIEKTPOOCBETUTENBHBIE TPHOOPHI, TEPMOMETP
COIPOTUBIICHU, BAKYYMHBIN YO,
TEPMHUCTOPBI u (hoTope3ucTopsl,

HOJ'IyrIpOBOI[HI/IKOBHﬁ A0, raJlJbBaHHUKa




4.2.14

[IpakTrueckue paboTHLI. Nzyuenue
CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.
WN3mepenne OJIC HCTOUYHHMKA TOKa M €ro

BHYTpEHHEro conpoTtusieHusd. HaOmonenue

AIIEKTPOITH3a

11 KVIACC

Kon
pa3zaen
a

Koanposepsiemoro
3JIeMEHTa

IIpoBepsiemMble 3J1€eMeHTHI CO/IEPKAHUS

SJIEKTPOJUHAMUKA

43

##HPart#M AT HUTHOE ITOJIE. DJIEKTPOMAT'HUTHA A MHAYKIA

4.3.1

IlocTrossHHBIE MarHuThbl. BzaumoneiicTBue

IIOCTOSAHHBIX MarHuToB

432

MaruutHoe mone. Bektop MarHuTHOM

uHayKuu.  [IpuHIMn — cyneprno3uiuu.
Jluann MarauTHOM wWHAykuuu. KaprunHa
JUHUM  MarHUTHOM  MHAYKUMM  TOJS

IIOCTOAHHBIX MarHuTOB

433

MarnuTHoe 1o0JIe TPOBOJHUKA C TOKOM.
KaptuHa nuHUI 10N JJIMHHOTO TPSMOIO
MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KATYHUIKU C TOKOM. OTBIT
Opcrena. BzaumopaencTBiue mMpoBOAHUKOB C

TOKOM

434

Cuna Ammnepa, €€ MOyJIb U HalpaBJIeHUE

435

Cuna Jlopeniia, €€ MOJIyJib U HalpaBJIECHHUE.
JIBrm>keHue  3apsDKEHHOM — 4YacTHLbl B
OJIHOPOJIHOM MarHuTHOM Tmoje. Pabora

cunel JIopeHua

4.3.6

SIBnenue BHCKTpOMaFHHTHOﬁ HHAYKIIUU

4.3.7

IToTok BCKTOpa MarHuTHOM HHAYKIUA




OJIC nHaykiuu. 3aKOH JIEKTPOMArHUTHOM

4.3.8

unaykuuu Papazes

BuxpeBoe anextpuueckoe moise. IC

UHAYKIMA B TPOBOJHUKE, IBUXKYLIEMCS
4.3.9

MOCTYNaTeNbHO B OAHOPOJHOM MAarHUTHOM

nose
4.3.10 [IpaBuno Jlenua

WNHayKTUBHOCTB. SIBIEHME CaMOMHAYKLIUU.
4.3.11

O/1C camouHAyKIUU

OHeprus MarHUTHOIO IOJIA KaTyLIKU C
4.3.12

TOKOM
4.3.13 DNEKTPOMarHuTHOE TI0JIe

TexHuueckue yCTpPOMCTBA: IIOCTOSTHHBIC

MarHuThl, AIIEKTPOMArHUTBI,
4.3.14

JJIEKTPOJBUTaTEND, YCKOPHTEIN

3JIEMEHTapHBIX YaCTUIl, MHIYKIIMOHHAS MeYb
4.3.15 [IpaxTuueckue paboTBhI. Nzyuenue

MarHUTHOTO TOJI1 KaTYUIKU C TOKOM.
HccnenoBanne  JeicTBUS  MOCTOSIHHOTO
MarHura Ha paMKy ¢ TokoM. MccienoBanue

SIBJICHUS 3JICKTpoOMar HUTHOM HHAYKIUA

KOJIEBAHUMA 1 BOJIHBI

5.1

##HPart#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEFBAHUA

KonebOarensHass cucrema. CBoOOgHBIE
KoneOanus. ['apMOHHMYECKHE KoyeOaHusl.
[Mepuon, wacrora, ammumtyna u (dasa

KoJeOauuii

[IpyxvHHBIA MasTHUK. Martemarnueckui

5.1.2

MAasTHUK

VYpaBHEeHHE TapMOHHYECKHX KOJCOaHUM.
5.1.3 Kunemarnueckoe " MUHAMHUYECKOE

OIIMCaHKE KOJIe0aTEILHOTO JABUKCHUA




[IpeBpanienue SHEPIruun npu
TapMOHMYECKHX  KOJeOaHUsAX. CBsi3b
aMIUIATY 1B KoJIeOaHmit HUCXOTHOMU
BEJIMUMHBI C aMIUIUTyAaMU KoneOaHuil eé

CKOPOCTH U YCKOPEHHUSI

Konebarensubiii  kouTyp.  CBOOOIHBIC
3JIEKTPOMAarHUTHbIE KoJIeOaHus B
UICTbHOM  KONeOaTeJIbHOM  KOHTYpe.
AHajorusT MeXIy MEXaHWUYeCKUMU U
JJIEKTPOMArHUTHBIMU KOJICOaHUSIMU.

®opmyna Tomcona

3akoH COXpPAaHCHUS SHEPTHU B HACAIIBHOM

K0JIe0aTEeIbHOM KOHTYpe

Brinyx)neHHBIE MEXaHUUECKHE KOJICOaHMsI.
Pesonanc. Pe3zonancuasa KpUBasl.
BriHy)neHHBIE 3JEKTPOMArHUTHBIC

KoJeOaHusl.

Ilepemennbiii  Tok.  CUHYCOMIAIbHBIN

IIEPEMEHHBIN TOK.

MomHocTh IIEPEMEHHOTO TOKA.

AMIUTUTYHOE W JCHCTBYIOIEE 3HAYCHHE

CHJIbI TOKA 1 HAIIPSIZKCHUSA

5.1.10

Tpancdopmarop. IIpousBoacTso, nepeaaya
U NOTpeOJIeHNe HIIEKTPUUECKOW SHEprum.
OKOJIOTUYECKHE PUCKU IIPU IIPOU3BOJCTBE
IIEKTPUYECKOU SHEPIuu. Kynerypa
UCIIOJIb30BaHUS AIIEKTPOSHEPIUH B

MMOBCETHEBHOM KU3HU

5.1.11

Texuudeckue ycTpoiicTBa: celicmorpad,
AJIEKTPUYECKUN 3BOHOK, JINHUUN

QJICKTponepcaad




5.1.12

[Ipaktuueckne pabotel. lccnemoBanue
3aBUCHMOCTH TEpHOJa MajbIX KoJeOaHui
I'py3a Ha HUTU OT AJIMHBI HUTU W MACCBI
rpy3a. MccnenoBanue nepeMeHHOrO TOKa B
ey U3 IOCJIE0BATEIbHO COEAMHEHHBIX

KOHJICHCATOPAa, KATYIIKH U PE3UCTOpa

52

#HHPari#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHnnueckue BOJIHBI, YCIIOBHS
pactipoctpanenus. Ilepuon. CkopocThb
pacrpocTpaHeHUss ©  JJIMHA  BOJIHBIL

HOHCpC‘{HBIC 1 IPOAOJILHBIC BOJIHBI

522

###Par### ntepdepeniusa u nudpakuus

MEXaHUYCCKUX BOJIH

523

3Byk. CKOpoCTh 3ByKa. ['pOMKOCTBH 3BYyKa.

Bricota Tona. TemOp 3ByKka

524

ONEeKTPOMarHUTHbIE  BOJHBL. Y CIIOBHS
U3IYyYEHUs]  DIIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenrtanusa BexktopoB E, B n v

B BHCKTpOMaFHI/ITHOﬁ BOJIHC B BAKYyMC

525

CpolicTBa  DJICKTPOMArHUTHBIX  BOJIH:
OTpakKeHHE, IPEIIOMIICHUE, MOJIIpU3aLus,
mudpakius, uHTepdepeHuus. CKOpocTb

OJICKTPOMATrHUTHBIX BOJIH

5.2.6

[lIxana 3JIEKTPOMArHUTHBIX BOJIH.

HpI/IMeHCHI/Ie QJICKTPOMArouTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHIUOBI PaslOCBSI3M U TEJIEBUICHUS.
Papnonokanus. ONEKTPOMAarHUTHOE

3arpsA3HCHHUC Oprmammeﬁ CpeabIl

52.8

TexHu4ecKkue yCTpOMCTBA: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIBTpa3ByKOBast
JUAarHoCTHKa B TEXHUKE U MEAUIUHE,
pazmap,  panMONPUEMHHUK,  TEJIEBHU30D,

aHteHHa, tenedon, CBU-neun
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#HHHPar##HOIITUKA

5.3.1

[IpsMosiuHEITHOE pacpoCTpaHEHHE CBETa

B OJJHOpOJHOM cpene. JIyd cBeta

532

OtpaxeHue CBeTa. 3aKOHBI OTPAKCHHS
cseta. [Toctpoenne n300paxeHunil B IIIOCKOM

3epKaie

533

[Ipenomienue cBeta. 3aKOHBI MPETIOMIICHUS
CBeTA. AOCOJIFOTHBIA oKasareib

IpeIOMIICHHUS

534

ITonnoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbId yros IMOJHOIO BHYTPEHHEIO

OTpaKCHUA

535

Hucnepcuss  cBera. CIIOXKHBIA  cocTaB

Oenoro cBera. Ilper

53.6

Cobuparone W paccerBaroONIMe JIMH3BI.
Tonkass nuH3a. POKYCHOE pacCTOSHUE WU
ONTUYECKass  CWJIa  TOHKOH  JIMH3BL
[MocTpoenne n300pakeHUl B COOMPAIOIINX
W pacceuBarommx JuH3ax. Dopmyna
TOHKOW JIMH3BL. YBEJIHUYEHHUE, J[aBaeMOe

JIMH30U

5.3.7

[Ipenensl NpUMEHMMOCTH T€OMETPUUYECKON

OIITUKH

53.8

Wntepdepentust  cBera.  KorepeHTHbIe

HNCTOYHUKH. YcnoBus Ha6J'IIOI[CHI/I$I

MaKCHUMYyMOB u MUHUMYMOB B
UHTEP(EPEHIIMOHHON KapTUHE OT JBYX

CI/IH(baSHBIX KOI'¢pCHTHBIX HCTOYHUKOB

539

Hudpaxmus CBETA. Hudpakuronnas
pemérka. YciaoBue HaOIIOACHHS TJIABHBIX
MaKCUMYyMOB pu MaJICHUN
MOHOXPOMAaTHYECKOTO cBeTa

Ha

JUGPAKIIMOHHYIO PEIIETKY




5.3.10 [Tonsipuzamus ceeta
TexHudeckue yCTpOMCTBA: OYKH, JyIa,
¢doroanmnapaT, NPOEKLUUOHHBIA ammapar,
53.11 MHKPOCKOII, TEJICCKOII, BOJIOKOHHAS
OITHKa, Iu(pakIuOHHAs peléTKa,
HOJISIPOUL
[IpakTrueckue paboThI. N3mepenue
5312 nokasaresss npenomieHus. MccnenoBanue

CBOMCTB  HM300pa)KCHMM B  JIMH3aX.

Hab6monenue qucnepcun cBeta

3JIEMEHTAI CIIELITUAJIBHON TEOPUU OTHOCUTEJIBHOCTU

6.1

I'panuubl IPUMEHUMOCTH  KJIACCUYECKOM
MEXAHHKH. IToctynatsl TEOpUHU
OTHOCUTEJILHOCTH: WHBAapUaHTHOCTh
MOAYJSl CKOpPOCTH CB€Ta B BaKyyMe,

MIPUHIIMI OTHOCUTEIBLHOCTH DUHIITEITHA

6.2

OTHOCHTEIHLHOCTH OOJHOBPEMCHHOCTH.
gaMeI[JIeHI/IC BpEMCHU W  COKpAIICHUC

IUTAHBI

6.3

DHeprus U UMIYJILC CBOOOHON YaCTHIIBI

6.4

CBsI3p MacChl C SHEPrHEH W MMIYJIbCOM
CBOOOAHOW YacTUIBI. JHEpPrus MOKOs

CcBOOOIHOM Y4aCTUIIBI

KBAHTOBA ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITHUKU

7.1.1

®otonbl. ®opmyia [Inanka cBs3u 3HEpPrun

doroHa ¢ ero 4YacTtorol. OHeprus Hu

UMITYJTbC (POTOHA

OTtkpeiTHE U HccienoBanue Gporodddexra.
OIBITH AT. CroneroBa. 3aKOHBI

dotorddexra

YpaBHeHUne DHUHINTERHA ISt
dotorddekra. «Kpacnas TPaHHUIIA»

dotorddexra




7.1.4

Hasnerune cBera. OnbiTel [1.H. JIeOGeneBa

7.1.5

XUMHYECKOE IEUCTBUE CBETA

TexHUYecKue yCTpo#CTBa: (DOTOIIEMEHT,
doronaTuuK, COITHCYHAs Oarapes,

CBETOAUON

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma Tomcona. OnbITEI
Pezepdopaa o uccrienoBaHn0 CTPOSHUS

aToMma. HnaHeTapHaﬁ MOACIBb aTOMa

722

[Toctynatel bopa. N3nyuenune u
norjionieHrne (GOTOHOB TpH  TEepexoje
aToMa C OJHOrO0 YpOBHS DJHEPIUHM Ha
npyroi. Buasl ciektpoB. CiekTp ypoBHEH

OHCPIrur aToMa BoJopoaa

723

BoaHoBEIE cBoiicTBa 4yactul. BoJHBI 1€
Bbpoiins. KopnyckynsipHO-BOITHOBOM
nyamusM.  Jludpakius 3IEKTpOHOB  HA

Kpucrajuiax

7.2.4

CrooHTanHoe U BBIHY>KACHHOC H3JTY4YCHUC.

YcTpoiicTBO U IpUHIMI paboTHI Ja3epa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAaHTOBBIIA

KOMIIBROTECP

7.2.6

[Ipaktuueckue  paborsl.  Habmionenue

JIMHEUYaTOTO CIICKTpa

7.3

ATOMHOE PO

7.3.1

Mertonel  HAaONIOJACHUS W PETUCTPALUH

OJIEMCHTAPHBIX YaCTHUIL

7.3.2

OTkpbITHE  PATUOAKTUBHOCTH.  OMBITHI
Pesepdopna mo omnpeneneHuio cocTaBa
pamuoakTuBHOrOo wu3nyudeHus. CBoiCTBa
anbda-, 6eta-, raMMa-u3IydeHus. Bausaue

PAAUOAKTUBHOCTU HA KHUBBIC OPraHU3MBbI
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OTKppITHE  OPOTOHAa WU HEWUTpPOHA.
Hyxnonnas monens sapa Ieiizenbepra —
WBanenko. 3apsan sapa. MaccoBoe uucio

siapa. M3oTomnsl

7.3.4

Anbda-pacna. DJIEKTPOHHBIHN u
NO3UTPOHHBI  Oera-pacma. ['amma-
U3TyYeHUE. 3aKOH  paJMOAKTHUBHOTO

pacmiazia

7.3.5

OHeprus cBA3M HYKIOHOB B siape. S aepHble

cuibl. Jledekt macchl sapa

7.3.6

Snepuble peakuuun. JlemeHune W CUHTE3

saep

7.3.7

S nepHsrit peaxkTop. TepMosiiepHbIi
cunte3. [IpobmemMbl W  TEPCHEKTHUBHI
AIEPHON  DHEPreTHKU.  DKOJOTHMUYECKUE

ACIICKTHI ﬂ[[epHOﬁ SHCPICTUKHU

7.3.8

OnemeHTapHple  vactuuel.  OTKpbITHE
[IO3UTPOHA. @yH1aMEHTAJIbHBIE

B3aHUMOIEUCTBUSA

7.3.9

TexHudyeckue  yCTpPOMCTBA:  JO3UMETD,
kamepa BuibcoHa, sAIepHBI  peakTop,

aToMHas OomOa

7.3.10

[Ipaktnueckne pabotel. HMccnenoBanue

TPEKOB YacTHI| (o TOTOBBIM

dotorpadusam)

OJIEMEHTBI ACTPO®U3MKN

8.1

Bun 3Bé3mHoro neba. CosBe3musi, sipKue

3BE3/1b], IJIAHETHI, UX BUAUMOE IBIKEHHUE

8.2

Conueunas cucremMa. IlmaHeTsl 3eMHOM
CPYIIIIBIL. [ImaneThI-ruradThl u ux
CHYTHI/IKI/I, KapJII/IKOBBIC IIJIAHCTHEI. MEUILIG

Tena COJTHEYHOM CHCTEMBI

8.3

Coname, ¢otochepa wu  armocdepa.

ConHeyHas aKTUBHOCTh




8.4

Nctounuk sHeprun CosiHIa v 3B€371

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHUKHU:
Macca, CBETUMOCTb, paJuyc, TeMIeparypa,
150:¢ B3aUMOCBS3b. Junarpamma
«CTIEKTPalbHBIA KIACC — CBETUMOCTbHY.
3BE31bI  TJIABHOM  MOCJIEIOBATEIHbHOCTH.
3aBUCHUMOCTh «Macca — CBETHUMOCTBY» IJIs

3BE3]] IIaBHOM IOCIEA0BATEILHOCTH

8.6

###Par###BHyTpeHHee CTpoeHue 3BE3N.
CoBpemeHHbIE MpeICTaBICHUS 0
npoucxoxaeHnu u spomornuu ConHua u

3BE3. DTAallbl )KU3HU 3BE3]T

8.7

Mineunsiii  Ilyre — Hama I'anaktuka.
CnupanbHass  cTpykTypa [ amakTukwy,
pacnpeneneHue 3BE31, raza W IMbUIM.
[Honoxenne wu nBuxenne ConHoa B
[Namaktuke. Ilmockas wu  cdepuueckas

noacucteMsbl I amakTuku

8.8

Tuner ramaktux. PaguoramakTthku U

KBa3apel. UEpHBIE ABIPHI B sIpax rajlakTHK

8.9

Bcenennas.  Pacmmpenne — BcenieHHOM.
3akon XaO6na. PasOeranue ranaxkTHK.
Bospact u pamuyc Bcenennou, Tteopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usinyueHue

8.10

MacmtabHass ~ cTpyktypa  BceneHHOI.
Mertaranaktuka. Hepeménnsie npo0iaeMsl

ACTPOHOMUH




YYEBHO-METOJIMYECKOE

OBECHEYEHUE OEPA3OBATEJILHOI'O

MPOLIECCA

OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI 1JIS1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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