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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro o0iiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJIOKEHUN M TPeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOU
oOpazoBaTenbHOM TmporpaMmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ yd€ToMm
dbenepasibHOM paboyeill mporpamMmbl BOCIUTAHUS M KOHIIEHIIMU MPENoJaBaHusl y4yeOHOTro
npeamera «®Puszmka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanuu,
peanu3yronMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Conepxanne mporpaMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAyyHOW KapTuHbl Mupa oOydaromuxcsi 10—11 kmaccoB mpu oOydeHun ux Qusmke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSATEIBHOCTHOTO mojxoja. [Iporpamma mo ¢usnke
cootBeTcTBYeT TpeboBanusaM PI'OC COO Kk miaaHUPyEeMbIM JIMYHOCTHBIM, TIPEIMETHBIM U
METanpeIMETHBIM pe3yjibTaTaM OOYUYEeHUs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh pealTnu3aiuu
MEKIPEIMETHBIX CBSI3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU YUE€OHBIMU MpeaMeTaMu. B Heit
OTPENICNISIIOTCS OCHOBHBIE 1M M3y4eHUs1 (U3UKH Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHusl, IUJTAaHUPYEMbIE pE3yJbTaThl OCBOCHUA Kypca (UBUKUA: JUYHOCTHEIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e TIUIAHUPYEMBIE PE3YyJbTaThl OCBOCHHUs Kypca (hu3MKu Ha 0a30BOM YpOBHE, B TOM

YHCIIe MPEAMETHBIC PE3YNIbTAThI 1O TOAaM O0yUeHUS,

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaM 00ydeHusl.

du3nka Kak Hayka O HambOojee OOIUX 3aKOHAX MPHUPOJBI, BBHICTyNHasi B KaueCTBE
y4eOHOTO mpeaMeTa B IIIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHHU 00
okpyxatoieM Mupe. [IkonapHBIN Kype PU3NKKH — CUCTEMOOOPa3yIOIIUN 1Jisl €CTECTBEHHO-
HAy4YHBIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIECCOB
U SBJICHUH, M3y4aeMbIX XUMHUEH, Ouosiorueu, gusmueckoit reorpadueil m acTpOHOMHEH.
Hcnonb3oBaHWe W aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUU OMNpeneNseT XapakTep M
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe HDHEPreTukd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, MOJYyYEeHHS] HOBBIX MAaTepUANIOB C 33/IaHHBIMU CBOMCTBaMHU W Jpyrux. M3yueHue
(M3UKM BHOCUT OCHOBHOW BKJIaJl B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHUHBI MHpa
oOyuvaroruxcsi, B (OpPMHUPOBAHUE YMEHUW NPUMEHSTh HAyYHBI METOJ TO3HAHHUS TPH
BBITTOJTHEHUHU UMH YUE€OHBIX MUCCIIEIOBaHUMN.

B ocHOBY kypca Qu3uKu JJIsi YpPOBHSI CpPeAHEro OOIIEro oOpa3oBaHMs TOJIOKEH s
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 OCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM ¢ HEM KypC SIBISETCS JIOTHYECKU 3aBEPIIEHHBIM,
OH COAEPKUT MaTepHall U3 BCeX Pa3lesioB (PU3MKH, BKIIOYAET KAaK BOIMPOCHI KJIACCUYECKOMH,
TaK ¥ COBPEMEHHOMN (U3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuasl Kypca (DU3MKU OOBEIUHEH
BOKPYT (pu3nueckux Teopuil. Benymum B Kypce aBiseTcs (popMUpOBaHUE MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U MOJIE.

Hoes  eymanumapusayuu. EE€  peanusamusi  NpeanosiaraetT  MCHOJIb30BaHHE
T'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U PAa3BUTUA (UBHKHU C



pa3BuTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUECKMMHM, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuknaownoii nanpaenennocmu. Kypc Qu3MKH mpeamnonaraeT 3HAKOMCTBO C
IIUPOKUM KPYTrOM TEXHUYECKHMX U TEXHOJOTMUECKHUX IMPWIOKEHUN HM3YYEHHBIX TEOPUH U
3aKOHOB.

Hoes skonocuzayuu peanmsyercs HOCPEICTBOM BBEACHHUS 3JIEMEHTOB COACPKAHUA,
HOCBSIIEHHBIX HKOJIOTMYECKUM MTPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbl C Pa3BUTUEM
TEXHUKM U  TEXHOJIOTMHA, a Takke O0OCyXIeHus IMpoOJleM  paluoOHaJIbHOTO
PUPOJIONOIB30BAHUS U SKOJIOTMUECKON OE30IaCHOCTH.

Crep:KHEBBIMU dJIEMEHTaMU Kypca (U3MKHU Ha YPOBHE CpeAHEro oOIero oopasoBaHus
ABISIIOTCS (pu3MUeckue Teopuu ((PopMUpPOBAHUE MPEJICTABIECHUN O CTPYKTYpE MOCTPOECHUS
¢usnueckoil Teopuu, poiau (yHIAAMEHTAIbHBIX 3aKOHOB M MPUHIUIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MIPUPOAE, IPAHULIAX TPUMEHUMOCTH TEOPH, U OIIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-AESTETLHOCTHBIN MOAX0J] B Kypce (PU3MKU peanusyercsl Mpexe BCEro 3a
CU4€T OpraHu3aldd SKCIEPUMEHTAIBHON JesTeNbHOCTH oOyuatommuxcs. Jlms 6a3oBoro
YPOBHSI Kypca (PU3MKH — 3TO HCIIOJIIb30BAHME CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJAOOPaTOPHBIX pabOT, KOTOpPbIE B MpOorpaMMme Mo Gpu3nke oObeAUHEHBI B
OOIMIA CMHUCOK YYEHHUYECKHX IMPAKTUYECKUX padoT. BrigeneHne B yka3aHHOM TepeyHe
7abopaTopHbIX pabOT, TPOBOAMMBIX JUIsI KOHTPOJS M  OIEHKH, OCYIIECTBISETCS
y4acTHUKaMHU 00pa30BaTeNIbHOTO Mpoliecca MCXOAs M3 OCOOEHHOCTEW IUIAHUPOBAHUS U
ocHameHust kabunera ¢usuku. [Ipm s3TOM oOecreunBaeTcs OBJIAJACHHE OOYYAIOIUMUCS
YMEHHUSIMH TMPOBOJIUTH KOCBEHHBIE M3MEPEHUs, MCCIEIOBaHMs 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH U TIOCTAHOBKY OMBITOB MO TPOBEPKE MPETOKEHHBIX THIIOTE3.

bonbmioe BHHMaHue yAenseTcs PENICHHI0 PacuéTHBIX M KayeCTBEHHBIX 3anad. [lpu
ATOM Ui Pacu€THBIX 3a7[a4 MPUOPUTETOM SIBIISIFOTCS 3aJaud C SIBHO 3a/laHHON (pu3nvecKkon
MOJIETIbIO, MTO3BOJISIOIINE PUMEHSATh U3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO
paszzena Kypca, Tak ¥ MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zienioB. (s KauecTBEHHBIX 3amad
MPUOPUTETOM SIBIIIIOTCS 3aJaHUsl Ha OOBSCHEHHE MPOTEKaHUA (U3MUYECKUX SBICHUU U
MPOIIECCOB B OKPY’KAOIIEH KU3HHU, TpeOyromre BbIoopa Pu3ndeckor MOACIH I CUTyalluu
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpeboBanusimu PI'OC COO k MarepuasbHO-TEXHUYECKOMY
oOecreueHnto y4eOHoro mpoiiecca 0a30BbI ypOBEHb Kypca (PU3HKM Ha YPOBHE CPEIHEro
o011ero o0pa3oBaHMs TOJDKEH U3YydaThCs B YCIOBHSIX MPEAMETHOTO KaOnHeTa GU3UKH WU B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAyyHOro Iukia. B
KaOuHeTe (U3MKU JOKHO OBITh HeoOxoauMmoe JnabopaTopHoe oOOpyAOBaHUE IS
BBITIOJTHEHHS] YKa3aHHBIX B MpOrpaMMe Mo (PU3MKe YYCHHMUECKHUX MPaKTUYECKHX paboT u
JE€MOHCTPALIMOHHOE 000PYAOBAHNUE.

JleMOHCTpallMOHHOE 000py10BaHUE (POPMHUPYETCS B COOTBETCTBHM C IPUHIUIIOM
MUHUMAaJIbHON JOCTATOYHOCTU U 00ECIEYHBAECT MOCTAHOBKY MEPEUYHCIECHHBIX B MPOrpaMMe
1o (U3UKe KIFOUYEBIX JEMOHCTPALUN I UCCIEIOBAHUS U3y4aeMbIX SBJIEHUI U MPOILIECCOB,
AMIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX PUMEHEHU.



JIaGopatopHoe 00opynoBaHUE ISl YYEHUUECKHUX MPAKTUYECKUX paboT popMUpyeTcs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeUrBaeTCs B pacuéTe OJJHOTO KOMILJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBI JJaOOPATOPHOrO OO0OpYIOBaHUS JOJKHBI OBITH
HOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUN AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIE IU(POBBIX TaOOPATOPUIA.

OCHOBHBIMU 1IETIIMU U3Yy4€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIIOTCSI:

dbopMHpOBaHHWE HMHTEpECa U CTPEMJICHUS OOYYAIOIIMXCS K HAYYHOMY H3YYEHHIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEJICTABICHUNM O HAYYHOM METOJe TNO3HaHUA U (HOpPMUPOBAHHE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIKUM SIBJICHHSIM;

(GopMHpOBaHHME HAYYHOIO MHPOBO33PEHUSI KaK pe3yjbTaTa M3YyYEHHS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHWE YMEHHM OOBSICHATH SIBICHHUS C MCIOJIb30BAaHUEM (PU3UUYECKHUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

(GopMHpOBaHUE TPEACTABICHUH O poiau (PU3MKU IS pPa3BUTUA  JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUM.

JlocTmkeHne 3TUX Iiejeld obecreurBaeTcs pelieHueM CASAYIONIUX 3a7a4 B IPOIecce
M3y4deHHs Kypca (GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHusI:

NpUOOpPETEHUE CHUCTEMbl 3HAHMK 00 O0O0mMX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSIX, BKIIOYAsT MEXAHUKY, MOJIEKYJISIPHYIO (PU3HKY, SJIEKTPOIUHAMHUKY,
KBaHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

(opMupoBaHHE YMEHUN TNPUMEHATH TEOPETUYECKUE 3HaHUS Uil OOBSICHEHUS
(¢u3znyecKkux SBICHUH B NPUPOJE WM JUIsl NPUHATHS NPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOECHHME CIOCOOOB PEIICHMsI PA3JIMYHBIX 3a7a4 C SBHO 3aJaHHOW (PU3NYECKOH
MOJIeNbl0, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHue (PU3nUYecKon
MOJIEJIN, aICKBATHOM YCIIOBUSIM 3a/1a4U;

NOHUMaHUe PU3HYECKUX OCHOB M MPUHIUIIOB JACUCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTUYECKHX MPOLIECCOB, UX BIMSHUS HA OKPYXKAIOIIYIO CPENY;

OBJIAJICHHE METOJAMH  CaMOCTOSITEJIbHOIO  IUIAHUPOBAHUS W MPOBEICHUS
¢u3znyeckux  HKCIEPUMEHTOB, aHaliM3a W HMHTEepOpeTrauuud  HUHpopmanmu,
ONpeaENIeHHs JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

CO3JaHUE YCIOBUM JUIsl Ppa3BUTUS YMEHUM MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha u3yuenue ¢usuku (0a30BBI YpOBEHB) HA YPOBHE CPEIHETO 00IIEero oOpa3oBaHUS
otBoauTcst 136 yacos: B 10 kinacce — 68 vacoB (2 yaca B Heneno), B 11 kitacce — 68 yacos (2
yaca B HEJIEIIIO).

[Ipennaraemslii B mporpamme 1o (pu3nke mepedeHb JIaOOpaTOPHBIX M MPAKTUYECKUX
paboT sABIAETCS PEKOMEHJOBAaHHBIM, YUUTENb JIeJaeT BHIOOp TpOBeAcHHs 1a00paTOPHBIX
paboT 1 OMBITOB C YYETOM MHIMBUIYATBHBIX OCOOCHHOCTEH 00y4arOImuXxcsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyecKkue 3aKOHbI U TEOpUU. [ paHUIbI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

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

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MepeMeIICHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. LleHTpocTpemMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€TA, WLIKOCTPAIUMS KUHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

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

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne CKopoCcTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNHepryanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOM TOuku. Teopema 00 HU3MEHEHUHU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHECHHUEM MEXaHUYECKOW DHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. uddysua. Xapaktep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temreparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3meHeHus. KomuecTBo TemioTsl 1 pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. I[lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

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

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHIUITHOHED.

Jlemoncmpayuu

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

W3MeHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu Terionepeaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOICTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIlIeCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh anekTpuueckoro mnoiis.  [IpuHuumn



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

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

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE CONPOTUBICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

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

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



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBII TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

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

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpP)KATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

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

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJABIXKYILNAA CHla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH W3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux KojieOaHUsIX. BbIHYKI€HHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIUTYJHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: JIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

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

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U pacceuBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

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

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MNPOCKIHOHHBIM ammapaT, MHUKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300pKEHUM B JTMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamoptsle pabomuol



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl ¢ DHEPrUeH U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiThe u uccieaopanue porodddexra. OnbiTel A. I'. CroneroBa. 3aKoHBI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboToaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBbIe cBoOlicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

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

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

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

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

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

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

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBbIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



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

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

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTUHE MHUPA, pOJib (GU3HUECKON TEOPUHU
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

Nzyuyenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce oCyIecTBIsSETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PaKT, TUMOTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCHU KOOPJWHAT, CIIOKECHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJIEHUS B KUBOW MPUPOAE, ACHCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: marHuTHBIE TOJIOCA 3€MIIM, 3al€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmkay» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3ULIUENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITEIbHOCTh B MHTEPECaX TPaKTaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

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

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

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

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



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3Nu4yHbIM cdepaMm MmpodhecCHOHATbHON JesTETbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) 3K0JI0rHYecKOro BOCIIUTAHUS

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

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITA JEATEIIBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, T'OTOBHOCTH B IpOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBAaTH W aKTyaJIU3UPOBaTh  MpoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUS] MPOOJIEMBbI C yU4E€TOM aHalM3a WUMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIIEA0BATENbCKON U MPOEKTHOU AESITENIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliY, MPeoO0pa3OBaHUI0 M TPUMEHEHHMIO B Pa3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 331aBaTh IapaMETPbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh IOUCK, aHalu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI THPOPMAIIUHU U [ETICBOW ayJUTOPHH, BRIOUPAst ONITUMATBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KayKJOr0 WIEHA KOJUIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEro BKJIAaJa M KaXIOr0 yYaCTHHKAa KOMaH[bl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBL,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATHh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BJaJeTh HAaBBIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPILIAEMBIX JIEMCTBHM M MBICIUTENBHBIX IPOLECCOB, HX PpE3YyJbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOM 3MOIIMOHAIBHON Cephl,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

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

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIICCTBICHUU OOIIECHHUS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

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

INPEAMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TPOIECChI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBWKEHUE 10 OKPYKHOCTHU, HHEpLUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIIMS, TUIABJICHUE, KPUCTAILIM3AIMs, KUIICHUE,
BJIYKHOCTh BO3/lyXa, OBBIIIICHUE JIABJICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, Cuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOoJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(Gu3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUYHNHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py OMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3UUYECKHA CMBICT HCIIOJIb3yEMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI U MPUHIMIBL: 3aKOH BcemupHoro Tsaroredus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpw >TOM pasidyarh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKCHHUE U yCIOBUS (TPAaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBIISAThH MPAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

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

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO OSKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3UUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PaCCYX JACHUN C OMOpPONM Ha HM3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YYEOHOUW U HAay4YHO-TIONMYJIIPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyYaeMyto HH()OPMAIINIO;

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

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



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPENeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konmy o0yuenus B 11 kjacce mnpeamMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEATENBHOCTH JIOAEH, LEIOCTHOCTh U €IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuToOB, JJICKTPOMAarHuTHasE WHAYKIWS, JAEHUCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudecknii 3P hexT (poTodrddheKT), CBETOBOS AaBleHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), MCIOJB3YSd (HU3UYECKUE BEIMYUHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepHoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKAasl CWJIa JIMH3bI, MPU OIMUCAHWM MPABWIHLHO TPAKTOBATh (HU3UUECKUUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIMYHMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHHs] MAacCOBOT0O 4MCia, mocTynaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIIATh HAIPABIICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPU 3TOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUYECKUX BEJIMYMH B BUJIE TAOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB W J1A0OPaTOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE NIl €€ pEelleHus, NMPOBOIUTH Pacu€Thl M OLIEHUBATH PEaTbHOCTh
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCykJCHUH C ONOpON Ha H3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBpPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW M HAyYHO-TIONMYJISIPHOM MH(pOpMalUy, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAIUUH, OPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

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

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

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



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
OcHOBHBIE BUIBI
HaumenoBanue KosmuecTBo yacos
HECATECJIBbHOCTH oﬁyqamumxcsl 3.J'IeRTp0HHLIe (u“(t
Ne ni/m pa3esioB U TeM
Kontpoasnbie | IlpakTuyeckne o0pa3oBaTe/bHBIE |
NMPOrpamMMbl Bcero
padoThI padoThI

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

11

dusnka U METOJIbI
HAYYHOTI'O ITIO3HAHUSA

N3y4yenue HayqHbIX
(3MIHUPHUIECKUX U TEOPETHUCCKUX)
METO/IOB TIO3HAHUS OKPY’KaIOIIETO
MHpa.

OO6cy>xneHne TpaHuI]
NPUMEHUMOCTH (H3UISCKUX
3aKOHOB U TCOPHIA.

Paborta B rpymime no nojaroToBke
KOPOTKHX COOOIIEHHH O POIH U
MecTe (PU3MKH B HAYKE U B
[IPAKTUYECKOU AESITEIbHOCTU
JIIOIEHN.

JleMOHCTpanus aHaJIOTOBBIX U
I (POBBIX N3MEPHUTEIBHBIX
pruOOPOB, KOMITBIOTEPHBIX
JIATIUKOB.

OcBoeHHE OCHOBHBIX NMPUEMOB PaOOTHI

¢ nudpoBoit mabopatopuei mo puznke

bubmuoreka [{OK https://m.ec

Hroro no pazneny
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Pazgen 2. MEXAHUKA

2.1

Kunemartuka

[IpoBenenue s3xkciepuMeHTa:
U3y4eHHe HEpaBHOMEPHOTO
JIBUDKEHUS C LEJIBIO OTIPEICJICHUS
MTHOBEHHOM CKOPOCTH;
UCCIeJOBaHUE COOTHOLIEHUS
MEXAY IIyTSAMH, IPOIIEHHBIMU
TEJIOM

3aTI0CIIeJ0BaTeIbHbIC PaBHbIC
MPOMEXYTKH BPEMEHH ITPH
PaBHOYCKOPEHHOM JBHXECHUH

C Ha4aJIbHOU CKOPOCTBIO, PABHOM
HYJIIO; U3yUEHHE IBIKEHUS 1IapUKa B
BSI3KOM JKHUJIKOCTH; U3yUECHUE
JIBIDKEHUSI TeJia, OPOIIEHHOTO
TOPU30HTAIILHO.

OOBsICHEHNE OCHOBHBIX
MPUHIIUTIOB JICHCTBHS
TEXHHUYECKUX YCTPOUCTB, TAKUX
KaK: CITUJIOMETP, LCITHbIC U
pEeMEHHBIC TIepeIauy IBIKCHHUS, U
YCIOBUit UX 6€30MacHOro
HCIIO/IL30BAHMS B ITIOBCEIHEBHOM

KU3HU.

Pemenue pacy€THbIX 33124 ¢ IBHO
3aJJaHHOH (YU3UIECKOI MOJICITBIO

C HICTIONTb30BaHUEM OCHOBHBIX
(hbopmynn KHHEMaTHKH.

bu6mmoreka LIOK https://m.ec
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[Moctpoenne u aHanu3
rpaMKoOB 3aBHCUMOCTEH
KUHEMaTHYCCKUX
BEJIMYHH OT BPEMEHU

JUISl PABHOMEPHOTOH
PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
JIBHIKEHHSI.

Pacnio3snaBanue Gpuznyeckux
SIBJICHUH B Y4E€OHBIX OIBITaX U
OKpYXaroUlel )KU3HU:
paBHOMEPHOE U
PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE ABMKEHUE,
CcBOOOIHOE MaJICHUE Tel,
JIBUYKCHUE 110 OKPY>KHOCTH.

OmnmcaHue MEXaHUYECKOT0
JBIDKEHHS C HCIIOJIb30BAaHUEM
(hU3MUECKHUX BEINYHH:
KOOp/IMHATA, MyTb,
nepeMelIeHre, CKOpOCTb,
YCKOpEHHE.

Pabora B rpynmax npu
IUTAHUPOBAHUH, TPOBEACHUH U
HMHTEPIpETalN Pe3yIbTaToB
OTIBITOB ¥ AaHAJIHM3E
JIOTIOJTHUTENBbHBIX HCTOUHHKOB

HHPOPMALIUH IO TEME

2.2

JnHamuka

CpaBHeHHe Macc
B3aUMOJICHCTBYIOIIUX TEIl.

N3yueHue 3aBUCUMOCTH CUJIBI
YOPYTOCTH OT AedopMaIiu;
CpaBHEHHE CHJI TPEHHUSI TIOKOS,
KaueHus U

CKOJIBXKCHHUSI.

OOBsICHEHHE HEBECOMOCTH.

bu6mmoreka IIOK https://m.ec
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IIpoBenenue sxcepuMeHTa:
UCCIIEA0BaHNE 3aBUCUMOCTH CHUIJI
YIPYTOCTH, BO3HUKAIOIINX B
NpYy>KHHE

1 PE3WHOBOM 00paslie, OT UX
nedopmanum; n3ydeHue JBIKCHUS
OpycKa 1o HaKJIOHHOH ITOCKOCTH;
HCCIIEI0OBaHUE YCIOBUI
paBHOBECHS TBEPAOIO TENA,
MMEIOIIET0 OCh BPAILICHHSL.

OOBsICHEHHE 0COOCHHOCTEH
PaBHOMEPHOTO 1
PaBHOYCKOPEHHOTO
HpﬂMOJ’IHHeﬁHOFO JABHXXCHUA,
CBOOOIHOIO MaIeHMS TEI,
IIBIDKCHUS 110 OKPY)KHOCTH Ha
ocHoBe 3aK0HOB HrroToHA,
3aKOHA BCEMHPHOTO

TATOTCHHUA.

OOBsACHEHHE OCHOBHEIX
MPUHLIMIIOB AEHCTBUS
MOIIMITHUKOB U UX
MPAKTUYECKOTO IPUMEHEHUSI.

OO0BsACHEHNE NBUKEHNS
HCKYCCTBEHHBIX CITyTHHUKOB.

Pemienne pacu€rHpIx 3a71a4 ¢ ABHO
3aIaHHON (PU3HYECKON MOICIIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U ()OPMYIT JTUHAMHKH.

PacnosnaBanme husznaeckux
SIBIICHU B y4EOHBIX OMBITAX U
OKpYXaroulei >KU3HU: HHEPLIUS,
B3aMMOCHCTBUE TSIl AHAIN3
(U3HYECKUX MPOIIECCOB U SIBICHUN




C UCIIOJIb30BAHUCM 3aKOHOB U

MPUHIUIIOB: 3aKOH BCEMHPHOTO
msrotenus, |, Il u III 3akoHEI
HeroTOHA, IPUHIMIT CYEPIO3UIHH
CHJI, MPUHIMO PaBHOMPABHOCTH
MHEPLHAIBHBIX CUCTEM OTCUETa

2.3

3aKOHBI COXPAHCHUS B
MCXAaHUKE

IIpoBenenue 3KCrIepUMEHTa:
U3y4eHHe aOCOMOTHO HEYIIPYTOro
yZAapa ¢ IOMOLIBIO IBYX
OJIMHAKOBBIX HUTSHBIX MassTHUKOB;
HCCIIEJOBaHNE CBS3H pabOTHI CHIIBI
C U3MEHEHUEM MEXaHUUYECKOU
SHEPIUU Tela Ha IpUMepe
PacTsLKEHUs PE3UHOBOTO JKIYTa.

OrneHka a0COJIFOTHBIX H
OTHOCHUTEIBHBIX MOTPEIIHOCTEN
HU3MEPEHUI HU3NIECKUX BEITHYKH.

Pemienne pacu€THpIX 3a7a4 € ABHO
3aJaHHON (HU3MIECKOI MOJIEIBIO C
HCIOJIb30BaHNEM OCHOBHBIX
3aKOHOB U ()OPMYJI JUHAMHMKHU
3aKOHOB COXPaHEHMUSL.

Pemenne xauecTBEHHBIX 3a1a4 €

OTIOpOH Ha U3yUYEHHBIE B pa3Jielie

«MexaHuKkay 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NICCKHE
SIBJICHUS.

Omnucanne MEXaHUYECKOTO JBHXXCHUA
C UCIIOJIb30BAHUEM (1)H3I/I‘ICCKI/IX
BCJIMYMH: UMITYJIBC TCJIA,
KUHETUYCCKas SHEPrusd,
MOTCHIIMAJIbHAA DOHEPIus,
MEXaHHYCCKasa pa60Ta, MEXaHHU4YCCKasa
MOIITHOCTB.

bu6mmoreka LIOK https://m.ec
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Ananu3 QU3NUECKUX MPOLECCOB U
SIBICHUH C UCIIOTIb30BAHUEM
3aKOHA COXPAaHEHUS MEXaHUIECKON
9HEPIUu, 3aKOHA COXPaHEHUS
UMITyJbCa.

OOBsICHEHNE OCHOBHBIX
MPUHIUIOB ASHCTBUS U
MPAaKTUYECKOTO MPUMEHEHHS
TEXHUYECKHUX YCTPONCTB, TAKUX
KaK: BOJIOMET, KONIEP, NPY>KUHHBII
MHUCTOJIET.

OObsICHEHHE [BIDKCHHS PaKeT C
OMOpOoil Ha M3YYeHHbIC (PU3MUCCKHUEC
BEJIMYMHBI U 3aKOHBI MEXaHHKH.

Hcnonb3oBanre mpu MOJArOTOBKE
cOO00IIEeHNH O TPUMEHEHHH
3aKOHOB MEXaHUKH COBPEMEHHBIX
HHPOPMAINOHHBIX TEXHOJIOTHIA
JUTS TIOUCKA, CTPYKTYPHUPOBAHUS,
HHTEPIPETANHN U MPEICTABICHUS
HHPOPMALNH, KPUTHICCKHIIA
aHaJIM3 NoJTyYyaeMoi nHdopMaLuu
[IpoBeneHue KOCBEHHBIX
HU3MEpEHUH, nucciae10BaHui
3aBHCUMOCTEH (PU3NICCKUX
BEJIMYHH, IIPOBEPKa
MPEATI0KEHHBIX THIIOTE3.

Hroro no pazneny

18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-
KMHETUYECKOW Teopun

IIpoBeneHue 3kCriepUMeEHTa:
OIIpEJCIIEHUE MACChl BO3JyXa B
KJIACCHOM KOMHATE Ha OCHOBE
n3MepeHnit 00bEMa KOMHATBI,
JIaBICHHS U TEMIIEPATYPHI BO3AYyXa
B HEll; UCClIeI0BaHUE 3aBUCUMOCTH
MEXy IIapaMeTpaMU COCTOSHUS

bubmuoreka [{OK https://m.ec
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Pa3peEHHOro rasa.

Or1reHKa aOCOJIFOTHBIX 1
OTHOCHTENbHBIX MOTPELIHOCTEH
nu3MepeHnit PU3NIECKUX BETHUHH.

OOBsICHEHHE OCHOBHBIX
MIPUHLMIIOB AEUCTBUI TEpPMOMETpA
u 6apoMeTpa 1 YCIOBHHA X
0e30MacHOr0 UCIOIb30BAHUS B
IIOBCEIHEBHOM KU3HMU.

PacnosnaBanue huznyeckux
SIBJICHU B Y4E€OHBIX OIBITaX U
OKPYXKAIOIICH JKI3HU:
nuddysus, OpOyHOBCKOE
IBWKCHUE.

OmnucaHue TEIIOBEIX
SIBIICHUM C
HCTIOJIF30BAHUEM
(hM3NIEeCKUX BEITMYNH:
JTaBJICHUE rasa,
Temreparypa, CpeaHss
KMHETHUYECKasi SHEPIUs

Xa0TUYCCKOI'0 ABUKCHUS MOJICKY I,

Cp€AHCKBaJpaTUIHasA CKOPOCTb

MOJICKYIJIL.

AHanu3 QU3NUECKHX MPOIECCOB U
sIBJIEHHM ¢ ncnons3oBanneM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpeIHEH
KHMHETHYECKOM SHEPTUU TETIIOBOTO
JIBIOKEHUS MOJICKYJI ¢ 20COIOTHOM
TeMIEepaTypoi.

Pemienne pacu€THbIX 3a71a4 € ABHO
3aJJaHHOH (YU3UIECKOI MOJICITBIO




C UCITOJIb30BAHUEM OCHOBHBIX

nonoxxennii MKT, 3akoHOB 1
(hopMyI MOJIEKYIISIPHOH (HHU3HKH.

Pa6ota B rpynmax mpu
IUIAHUPOBAHUH, TPOBEACHUH U
MHTEPIIPETALNH PE3YIHTATOB
OITBITOB U AHANIN3E
JIOTIOJTHUTENbHBIX UCTOYHHKOB

HHPOPMALINH IO TEME.

3.2

OCHOBBI
TEPMOJUHAMUKHU

10

[IpoBenenue AKCIICPUMEHTA!
U3MEpeHHe yAeTbHOM
TEII0EMKOCTH BEIISCTBA.

Orenka a0COIOTHBIX 31
OTHOCUTCJIbHBIX HOI’pCHIHOCTeﬁ
HU3MEPEHUI (PU3UUCCKUX BETUIMH.

W3y4yenue Mozenei napoBoi
TypOMHBI, ABUTATEIS] BHYTPEHHETO
CTropaHusd, p€aKTUBHOI'O JIBUTAaTECIIA.

OO0BsACHEeHNE TPUHITUIIOB JEHCTBUSA U
ycnoBHil 6€30I1aCHOT0 UCIIOIb30BaHUS
B TIOBCEJHEBHOM )KU3HH IBUTATEIIs
BHYTPEHHETO CropaHusi, ObITOBOTO
XOJIOZAMITBHHAKA, KOHAUIIMOHEPA.

OmnucaHue CBOMCTB Tell U
TEIUIOBLIX SIBJIEHUI C
HCTIONB30BaHUEM (PU3NIECKUX
BEJIMYHH: JaBJICHHE ra3a,
TeMIleparypa, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSISI YHEPT S,
pabora rasa.

Perrenue pac4€THBIX 337124 C SIBHO
3aIaHHON (PU3NIECKON MOJIETIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX

bubmuoreka [{OK https://m.ec
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3aKOHOB U (POPMYIT MOJIEKYJISIPHOM
(hM3MUKH ¥ TEPMOTMHAMIKH.

Pemenne kauecTBEHHBIX 3a7a4 C
OIIOPOM Ha U3YYEHHBIE B pa3zeie

«MozekynsipHast hpu3uKa u
TEpPMOJMHAMUKA) 3aKOHBI,

3aKOHOMEPHOCTH U (PU3HUIECKHE
SIBJICHUSL

Pabota B rpynmax npu aHanmm3e
JOTIOJTHATENEHBIX HCTOYHUKOB
UH(POPMALIUH IO TEME.

3.3

ArperatHble COCTOSIHUS
BelecTBa. Pa3oBLIe
Mepex oAbl

IIpoBenenue JKCIIEPUMEHTA!
HU3MEpPEHHE OTHOCHTEIIBHOU
BIQYKHOCTH BO3/yXa.

Orenka a0COIOTHBIX 31
OTHOCHUTEIIBHBIX MOTPEITHOCTEH
M3MepeHnit PU3NIECKUX BETHUIMH.

N3yueHne cBOMCTB HACKIILIEHHBIX
apoB, Coco0OB U3MEPEHUS
BIIQXKHOCTH

HaGumioenue kuneHus mnpu
HOHIDKEHHOM JaBIICHHH, HATPEBAHHS
U [UIABJICHUS] KPHCTAILTHNYECKOTO
BCILIECTBA.

OOBsICHEHNE TPUHITUITOB
JIEHCTBUS M YCIOBHI 0€3011aCHOTO
HCIIOJIF30BAHUS B IIOBCEIHEBHOM
JKU3HU TUTPOMETPA, ICUXPOMETPA,
KaJlopuMeTpa.

N3ydeHnue TeXHONOTHM MOJIy4YeHUs
COBPEMEHHBIX MaTEPHUAJIOB, B TOM
Yyclie HAHOMaTepHasoB.

Pemienne pacu€rHpIX 3a71a4 € ABHO

bubmuoreka [{OK https://m.ec
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3aJJaHHON (PU3UIECKOI MOJIEIBIO C
HCIOJIb30BaHUEM YPAaBHEHUS
TEMI0BOIO OajlaHca.

Pemenne kauecTBEHHBIX 3a7a4 C
OTIOpOH Ha M3Y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYECcKHue

SIBJICHHUA 110 TEMC.

PacnioznaBanme pu3znaeckux
SIBJICHUH B Y4E€OHBIX OIBITaX U
OKpYXKaroUIeH KU3HU:
nedopmanus TBEPABIX TEI,
HarpeBaHne 1 OXJIAXKICHHE Tel,
N3MCHCHUEC arperaTHbIX
COCTOSIHUY BEILECTBA U
00BSCHEHHE X Ha OCHOBE 3aKOHOB
u popmyn MonekynsipHOH GU3UKH.

Hcnonb3oBanue
nH(OpPMaLMOHHBIX
TEXHOJIOTHH IS TIOWCKA,
CTPYKTYPHUPOBAHUS,
HHTEPIpETalUd ’
TpeCcTaBICHUS HHPOpMaITIH
MIPH TOATOTOBKE COOOIICHU
0 IPUMEHEHNH 3aKOHOB
MOJICKYJISIPHOM (DU3UKHU U
TEPMOJUHAMUKHN B TCXHUKE U
TECXHOJIOTUAX.

Hroro no pazneny

24

Paszpen 4. JIEKTPOIUHAMUKA

4.1

DNeKTpoCcTaTUKA

10

IIpoBenenue JKCIIEPUMEHTA!
nU3MepeHue 3JEKTPOEMKOCTH
KOHJIEHCaTOopa.

Onenka a0COJFOTHBIX u

OTHOCUTCIIbHBIX HOI"peIIIHOCTeﬁ

bu6mmoreka [IOK https://m.ec
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U3MEpeHui PU3NIECKUX BEITUIHH.

W3y4enue npuHUMIIOB NENCTBUS
AIIEKTPOCKOIIA, FIEKTPOMETPa,
KOHJICHCATOpa.

W3y4yenue npuHIMIIOB ICUCTBUS U
yCIIOBHIA 6€30MIaCHOTO
NPUMEHEHHS B IPAKTHYECKOU
JKM3HHU, KOTIMPOBAJILHOTO
anmapara, CTpyHHOTo IpHHTepa.

PaccmoTtpenne puznaecknx
OCHOBAHUH 3JIEKTPOCTATUUECKOU
3aIIUTHI U 3a3eMJICHHUS
AJIEKTPOIPUOOPOB.

Pemienne pacu€THpIx 3a7a4 € ABHO
3aJaHHOM (HPU3UIECKOI MOJIEIIBIO C
HCIOJIb30BaHNEM OCHOBHBIX
3aKOHOB U (pOPMYII
NEKTPOCTATUKH.

Pemienne kauyecTBEHHBIX 3a71a4 C
OINOpOI Ha U3yUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pru3nveckue
SABJICHUA DJICKTPOCTATUKU.

Pacnio3naBanue Gpuznyeckux
SIBJICHU B Y4E€OHBIX OIbITAX U
OKpY>Karoue xU3HU:
ANIEKTPHU3ALHUS Tell,
B3aUMO/ICHICTBHE 3apsI/I0B U
00BsSCHEHHE NX Ha OCHOBE
3aKOHOB U hopmyn
ANIEKTPOCTATHKH.

OrnucaHue N3y4eHHBIX CBOWCTB
BEIIECTBA U DJIEKTPUUECKUX SIBJICHHUH C
HCTIOJIb30BaHUEM (DU3NICCKUX

BEJIMYMH: IEKTPUUIECKUH 3apsil,




HaHpSI)KéHHOCTI) DJICKTPHUICCKOTO
10JId, IMMOTCHIIUAJI, Pa3HOCThb
IIOTCHIIMAJIOB, 3J'I6KTpOéMKOCTB.

AnHanu3 QU3NYECKUX MMPOIECCOB U
SIBJICHUH C NCTIOJIb30BAHUEM
(hM3MIECKHUX 3aKOHOB: 3aKOHA
COXpaHEHHMsI JIEKTPHIECKOTO
3apsiaa, 3akoHa KymoHa.

Pa6ora B rpynmnax npu aHanuse
JIOTIOJTHUTEIbHBIX UCTOUHUKOB
HHPOPMALINH U TOITOTOBKE
COOOIICHUH O POSIBIICHUH 3aKOHOB
9JIEKTPOCTATUKH B OKPYIKaIOLEH
JKU3HU U IPUMCHEHUH HX B TEXHUKE.

4.2

IlocTossHHEIIT

ANEKTPUYECKUN TOK.

Toxu B pa3nmuyHbIX
cpenax

12

IIpoBeneHue 3KkCrIEpUMEHTA:
H3yUYCHHE CMEIIaHHOTO COCTUHCHNUS
pesuctopos; uzmepenue 3JC
HNCTOYHHKA TOKa U €0 BHYTPECHHETO
COTIPOTHBIICHUS, HAOIOACHNE
AIIEKTPOIIH3A.

Orenka a0COTIOTHBIX 31
OTHOCHUTEIBHBIX MOTPENTHOCTEH
HU3MepeHnit PU3NIECKUX BETHUIMH.

OO0BsCHEHHE IPHUHITAIIOB ACUCTBHUS
U YCIIOBHUH 0€e30MMacHOTo
MIPUMEHEHUS aMIIepMeTpa,
BOJIBTMETPA, peocTaTa,
HCTOYHHKOB TOKA,
3JIEKTPOHArPEBATENbHBIX U
NIEKTPOOCBETUTENFHBIX TPHOOPOB,
TEPMOMETpPA COMPOTUBICHHUS,
BaKyyMHOTO JU0Ja, TEPMUCTOPOB
1 GOTOPE3UCTOPOB,
MOJIYTIPOBOTHUKOBBIX JHOJIOB,
rajbBaHHKH.

Pemenue paC‘-IéTHBIX 3aja4 C ABHO

bu6mmoreka LIOK https://m.ec
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3aIaHHOHN (PU3NIECKON MOJIETIBIO C
HCTIONIb30BAaHHEM OCHOBHBIX
3aKOHOB U (pOPMYJT TEMEI
«ITocTosTHHBII AneKTpUUYECKHit
TOK».

PacniosnaBanme puznaeckux
SIBJICHU B Y4E€OHBIX OIBITaX U
OKpYXaroUlel )KU3HU:
JIEKTPUYECKasi IPOBOIUMOCTB,
TEIIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JEHCTBHS TOKA.

AHanu3 IeKTPUIECKUX SIBJICHUH
U MPOIIECCOB B LIETISIX MOCTOSHHOTO
TOKA C HCIIOJIb30BAHUEM 3aKOHOB!
3akoH OMa, 3aKOHOMEPHOCTH
HOCIIEJI0BATENIBHOTO U
NapajuIeIbHOTO COCMHEHNUS
TPOBOJIHUKOB, 3aKOH J[XKOys-
Jlenna.

OmnucaHue U3y4eHHBIX CBOICTB
BEIIIECTB U YJICKTPUUCCKUX
SIBIIEHUH C MCIIOJIE30BaHHEM
(hu3NUECKUX BEIUYHH:
DIIEKTPUUECKUI 3apsi]l, chia
TOKA, 3JIEKTPUUECKOE
HAIpPSDKEHUE, YIEKTPUIECKOES
COMPOTHBJICHHE, PA3HOCTh
notennuaios, DJIC, pabota
TOKa, MOLIHOCTH TOKA.

Hcnonp3oBanue
HHPOPMAIMOHHBIX
TEXHOJIOTHUH /IS TIONCKA,
CTPYKTYPHUPOBAHHS,
WHTEPIPETAIINNA U
npeJCcTaBICHUs HHPOpMAITUH
MIPH TOATOTOBKE COOOIIIECHHIA
0 MPUMEHEHHUH 3aKOHOB
ITOCTOSTHHOTO TOKA B TEXHHUKE




1 TCXHOJIOTHAX.

Hroro no pazneny
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KITACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoTshI

OcCHOBHBIE BUIBI
JeATeJIbHOCTH
00yYarOIIMXCA

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Paznen 1. JIEKTPOANHAMUKA

11

MarauTHoe nosie. D1eKTPOMAarHuTHas
VHYKIUS

11 1

[IpoBenenue
JKCIIEPUMEHTA: U3yYCHUE
MarHUTHOT'O MOJIS KaTYIIKN
€ TOKOM; UCCJIEJOBaHNE
JIeHCTBHUS TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM,;
UCCIIEI0OBaHHE SBICHUS
3JIEKTPOMAarHUTHOM

HWHIAYKIHH.

OreHka abCOTIOTHBIX U
OTHOCHTENBHBIX
HOTPEIIHOCTEN U3MEPEHUH
(U3NYECKHUX BEIMUMH.
OO0BsACHEHNE TPUHITUIIOB
JIEHCTBUS U yCIOBUI
6e3011acHOTO IPIUMEHEHNUS
MOCTOSTHHBIX MarHUTOB,
JIEKTPOMArHUTOB,
ANIEKTPOJBHUTATEIS,
ycKopHTenen

QJIEMCHTAPHBIX YaCTHII,

MHIYKIMOHHOM Ieyn.

Pemenue pacu€THbIX 3a1a4
Ha MpUMeHeHHne GopMYyIT
TeMbl «MarHuTHoe 1osne.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
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OneKTpoMarHuTHas
nHAYKUUs». Peenue
Ka4eCTBEHHBIX 3a/1a4 C
OIMOPOil Ha U3yUCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH H
(usHIecKye SIBICHUS TEMBI
«MarxuTHOe noie.
DNeKTpOMarHUTHAs
WHTYKISD.

Omnpenencaue
HAaIpaBJIeHUs BEKTOPA
WHITYKLIUH
MarHUTHOTO IOJIS
MIPOBO/IHHUKA C TOKOM,
CHIIBI AMIiepa U CHJIBI
Jlopenna.

Pacnio3naBanue
(hU3UYECKUX SIBIICHUH B
Y9eOHBIX OIBITAX U
OKpYXaroUeH KU3HU:
B3aUMOJICHCTBUE
MarHuToB,
3JIEKTPOMAarHuTHas
WHIYKUHUS, TeHCTBHUE
MAarHUTHOTO TIOJISI Ha
MIPOBOJHUK C TOKOM H
JIBHKYLLIMHICS 3apsil.

Amnanuz
3JIEKTPOMarHUTHBIX
SIBIICHUM C
HCII0Ib30BaHUEM
3aKOHa
3JIEKTPOMAarHUTHOM
WHIYKIIAH.

Onucanue U3y4eHHbIX
CBOJCTB BEIIECTB U
3IEKTPOMAarHUTHBIX
SIBJICHUH C
HCIIOJIb30BaHUEM
(hM3NIECKUX BETUYNH:




WHITyKLUS
MarHuTHOTO MOJI,
cuina AMmIiiepa, cuia
Jlopenua,
HHAYKTUBHOCTb
KaTYIIKH, SHEPTHUS
NIEKTPUIECKOTO U
MarHuTHOTO MoJieH

Uroro no pasneny 11

Paznen 2. KOJIEBAHUSA U1 BOJIHbBI

HccnenoBanue napamMerpos

Kosie0aTeIbHON
CHCTEMBI — [IepUo/Ja,
YaCTOTHI, aMIUTATY Il
1 (a3pl KoJeOaHuA
(Ipy>XKUHHBIA W/WITH

MaTeMaTHYECKUIl MasSTHHK).
Ha6umroieHue 3aTyxaroimmx
koJiebanuii. MccienoBanue
CBOﬁCTB BI)IHy)KI[eHHBIX
KOJIeOaHHUi.

MexaHn4yecKkue 1 dJIEKTPOMArHUTHBIC 9 1 Ha6nroenue bu6mmorexa [IOK
KoaeOaHus pe3oHaHca. https://m.edsoo.ru/7f41c97c
[IpoBenenune
OKCIICPUMEHTA!
HUCCIICJOBAHHUC
3aBUCUMOCTH IICpHUoaa
MaJbIX KOJIEOaHUH
rpy3a Ha HUTH

2.1

OT JUIMHBI HUTH U
Macchl Tpy3a;
nccie0BaHNe
MIepeMEHHOTO
TOKa B LIEIH U3
MOCJIE/I0BATENILHO



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

COEIMHEHHBIX
KOHJIEHCATOPAa, KAaTYIIKH
U pe3ucTopa.

OreHka aOCOJIIOTHBIX U
OTHOCHUTEJIbHBIX
MOTPEIIHOCTEH U3MEPEHUI
(hU3UYECKHUX BEITHYKH.

OOBsICHEHNE IPUHIUIIOB
JIefcTBUSA U YCIIOBUH
0e301acHOTO IPIMEHEHUS
JIEKTPHYECKOTO 3BOHKA,
reHepaTopa epeMeHHOTo
TOKa, JIMHHAHN
3NEKTporepesad.

Permenune pacyéTHBIX 33024
C SIBHO 3aJIaHHON
(hu3nIecKOi MOICITBIO

C HCIIOJI30BaHUEM
OCHOBHBIX 3aKOHOB U
(hopMyJ1, OIHCHIBAIOIITUX
MEXaHWYECKHEe U
3JIEKTPOMArHUTHBIC
KoJieOaHus.

Omnucanue MeXaHUYECKUX U
AIIEKTPOMArHUTHBIX
KoJiebaHuii ¢
HCIIOJIb30BaHUEM
(hM3UYIECKHUX BEIMYNH:
MEPUOJT ¥ 9aCTOTa
KoJjeOaHuH, aMILTUTY/Ia |
(haza xonmeOaHUH, 3apsT U
CHJIa TOKa

B FapPMOHHYECKUX
3JIEKTPOMArHUTHBIX
KOJIcOaHUsX.

Pemmenne kaueCTBEHHBIX
3aaq

C OIOPOM HA U3yUYECHHBIE




3aKOHBI, 3aKOHOMEPHOCTH,
OITHCHIBAIOINE
MeXaHHYEeCKHE 1
ANEKTPOMArHUTHBIE
KoJeOaHus.

Pabora B rpymnmax npu
TUIAHUPOBAHUH,
NPOBENICHUN U
HHTEPIPETALHH
PE3yIbTaTOB OIBITOB, U
aHAJIN3€ JOMOJTHUTEIIBHBIX
HCTOYHHKOB

nHpopmanuu o Teme

2.2

Mexann4deckue u QJICKTPOMArHuTHBIC
BOJIHBI

W3yuenne oOpa3oBaHus U
pacnpocTpaHeHUs
MOTIEPEYHBIX U
MIPOAOJIBHBIX BOJIH.
HaGmonenue orpaxeHus 1
MpEeIOMIICHUS,
nuHTepdepeHnnH 1
Iu(pakIuy MEXaHHIECKUX
BOJIH.

HaGmonenue cBsi3u
TPOMKOCTH 3BYKa U BBICOTBI
TOHA C aMIUIMTYAOU U
4acTOTOU KoJieOaHuH,
3BYKOBOTO PE30HAHCA.
HccnenoBanue cBOUCTB
JIEKTPOMArHUTHBIX BOJH:
OTpakeHHe, IPEIOMIICHHE,
HOJIApHU3ALUSL, AUPPAKIHS,
nuHTepdepeHnys.
W3zyuenne ycnosuit
U3ITy4EeHUs
ANEKTPOMArHUTHBIX BOJH,
B3alMHOM OpUEHTALUU
BekTopos E, B,

V B 3JIEKTPOMArHUTHOM
BoJiHe. M3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c
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MPUMCHEHHS
3JIEKTPOMAarHUTHBIX BOJH B
TEXHHKE U OBITY.
OOBsICHEHHE IPUHIUIIOB
JieficTBUS M yCIIOBUM
0e301acHOT0 NPUMEHEHHUS
MY3bIKaJIbHBIX
MHCTPYMEHTOB,
YJIbTPa3BYKOBOM
JIMarHOCTHKH

B TEXHUKE U MEIHIIHE,
panapa, paauonpruéMHUKa,
TEJIEBU30pa, aHTCHHBI,
tenepona, CBU-neun.
Pemenue pacu€THbIX U
Ka4eCTBEHHBIX

3a1a4 ¢ OIOPOH Ha
N3yYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH,
OIUCHIBAIOLINE
pacrpocTpaHeHHe
MEXaHUYECKUX U
AJIEKTPOMAarHUTHBIX BOJIH.

Hcnonn3oBanue
HHPOPMALMOHHBIX
TEXHOJIOTUM A1
MTOUCKa,

CTPYKTYPHUPOBaHHUS,
HHTEPIPETALNH U
MIpeJCTaBICHUS
nHpOpPMALTH

HpI/I IIOATOTOBKE
COOOIIEHHIT

00 UCIIOJIB30BaHUU
3HeKTpOMaFHI/ITHI)IX BOJIH B
TCXHUKE.




YyacTue B AMCKYCCUH

00 3JIeKTPOMarHUTHOM
3arpsAI3HEHUU OKPYKaroIIen
Cpexsl.

Pabora B rpynnax npu
TUIAHUPOBAHUH,
HPOBEACHUN U
HHTEPIPETALN
PE3yIBTATOB OIBITOB U
QHAIM3€ TOMONTHHUTEIBHBIX
HCTOYHHUKOB HH(POPMALIUH
10 TEME.

2.3

Onruka

10

W3yuenue ssBneHus
MOJIHOTO BHYTPEHHETO
OTpaKeHMsI, ETO
IIPUMEHEHHUS B CBETOBOJIE.
W3ydyenue moneneit
MHKPOCKOTIa, TEJIEeCKOIa.
Ilonyuenue cnexkrpa ¢
MTOMOIIIBIO TIPU3MBI U

T (pakInOHHON penIéTKy.
W3mepeHue nokasarens
MPEIOMIICHUS CTEKIIA.
Uccnenosanne cBOiCTB
N300paKeHNH B JIMH3aX.
OO0BsCHEeHNE TPUHIUIIOB
JIEHCTBUSA U YCIOBUN
6e3011aCHOTO MPUMEHEHHS
OYKOB, JIYIIBI,
(oToamnmapara,
MPOEKIMOHHOTO almapara,
MHUKpPOCKOIIA, TEJIECKOIa,
BOJIOKOHHO! ONTHKH,
J(pakInOHHOMN peréTKy,
HOJISIPOUJIA.

Pemenue pacuérHbix 3anau

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
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C SIBHO 3aJIaHHOM
(uzmueckoi MonenpI0

C HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
(hopmyn reomeTprudecKon
OIITHKH.

[TocTpoenue u onucanue
n300pakeHs,
CO371aBaEMOT0 IIOCKAM
3€pKaJIOM, TOHKOM JIMH30M.
PaccmoTtpenue npenenos
MPUMEHUMOCTH
reOMETPUUECKON OMTUKH.
PacnozHaBanue
(hU3UYECKUX SIBICHUI B
OIBITAaX U OKPYXKAroIIeH
JKU3HU: IPSIMOJIMHEIHOE
pacIpocTpaHeHHE CBETa,
OTpaxkxeHHe, IPEIOMIICHNUE,
HHTEpPEpEHITHS,
TUPpaKIUs u
TOJIIPHU3ALUS CBETA,
JIUCTIEPCHS CBETA.
W3ydenue ycioBuit
HaOJII0ICHUS] MAKCUMYMOB
Y MUHHMYMOB

B MHTEP(PEPEHIIMOHHOM
KapTHHE OT JBYX
CHH(pA3HBIX KOTEPEHTHBIX
HCTOYHHKOB.

YcnoBue HaOIMOAEHUS
TJIaBHBIX MAaKCUMYMOB ITPH
najgeHuu
MOHOXPOMaTHYECKOTO
cBeTa

Ha TUPPaKINOHHYIO
pEeETKYy.

AHanu3 oNTHYECKUX
SIBIICHUN




C MCTIOJIb30BAHUEM
3aKOHOB: 3aKOH
HPSIMOJINHEHHOTO
pacnpocTpaHeHHs CBeTa,
3aKOHBI OTPa)KEHHSI CBETa,
3aKOHBI IPEJIOMIICHHS
cBerTa.

OmnrcaHne ONTHYECKIX
SIBIIGHUH C
HCTIONIb30BaHUEM
(huznIecKux

BEJINYMH: (POKYCHOE
paccTosiHue
ONTHYECKasl CHIa JINH3BI.

Utoro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHO

CTH

3.1

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTHU

Pemenne kauecTBEHHBIX
3ajga4

C OIOPOM HAa U3YYCHHBIE
noctynatsl CTO.
Hcnonb3oBanue
HHPOPMALMOHHBIX
TEXHOJIOTHUH JIJ1s TIONCKA,
CTPYKTYPHUPOBaHHUs,
HMHTEpIpEeTaLUU U
HpeJCTaBICHUS
HHPOPMALIUH TIPH
MOZITOTOBKE COOOIIEHUH 0
IpaHHUIaX MPUMEHUMOCTH
KJIACCUYECKON MEXAHUKU U
ocHoBax CTO.

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

Hroro no pasneny 4

Pa3znen 4. KBAHTOBAS ®PU3UKA

4.1

OJIEeMEHTHI KBAHTOBOM ONTUKU 6

Hab6monenue

dbortoadpdexra

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97c
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Ha YCTaHOBKE C LIMHKOBOM
miacTuHou. McciieqoBanue
3aKOHOB BHEIIIHETO
hotoaddekra.
OOBsICHEHHE OCHOBHBIX
MPUHIUIIOB ICHCTBHS
TEXHUYECKUX YCTPOUCTB,
Tak¥X Kak: (DOTORIIEMEHT,
(hoTomaTUHK, COMHEUHAS
Oarapes, CBETOANO; 1
yCIIOBHI UX 0€30I1aCHOTO
TIPUMEHCHUS B
IIPAKTUYECKOMN KU3HU.
Pemenne pacu€THbIX 3ana4
C SIBHO 3a/IaHHOI
(hu3nuecKoit MOJEIIbIO

C HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
(hopMyT KBaHTOBOH
ONTHKU.

Pemrenne xauecTBeHHBIX
3ama4

C OIOPOM HAa U3YUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOM ONTHKHU.
PacnozHaBanue
(buznueckux sBICHUIA

B y4COHBIX OTBITAX:
(hoTodNeKTpUICCKUH

3¢ eKT, CBETOBOE
JTaBJICHUE.

OmnrcaHne H3y9eHHBIX
KBAHTOBBIX SIBJIEHUH U
MIPOIIECCOB

C HCITOJIb30BaHNEM
(hM3NIECKUX BEITMYNH:
CKOpPOCTh
AJIEKTPOMArHUTHBIX BOJIH,
JUTHHA BOJHBI M 9aCTOTa




cBeTa,
SHEPTHUSI U UMITYJIbC
dotona.

4.2

Crtpoenue aToma

Nzyyenne Moienu omneiTa
Pesepdopna.
[IpoBenenue sKciepuMeHTa
O HAOJIFOICHUIO
JIMHENUaTOro CreKTpa.
Or1reHka aOCOJIFOTHBIX U
OTHOCHTEITbHBIX
MOTPEIHOCTEN U3MEPEHUI
(hM3MIECKHUX BEIMYHUH.
Uzyuenne momenu atoma:
TomMmcoHna, rianeTapHoi
MOJIENTH aTOMa, MOJIECIH
aroma bopa.

W3ydenue cnexrpa
YPOBHEH PHEPrUU aTroma
Bozopona. O0bscHeHHE
TIPUHIUIIOB IECHCTBUSA U
yCIOBHIA O€30MIaCHOTO
MIPUMEHECHUS
CIEKTPOCKOIIA, JIa3epa,
KBaHTOBOTO KOMITBIOTEpA.
Pemienne kauecTBEHHbIX
3a1a4

C OIOPOM Ha U3Y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
(huzngeckue

SIBIICHHS TI0 TEME
«CTtpoeHue aTomay.
PacnoznaBanue
(hU3NYECKHX SBICHHUN B
Y4eOHBIX OIBITAX:
BO3HUKHOBCHHEC
JIMHEWYaTOTO CIEeKTpa
H3ITy4YECHUS.

AHanu3 KBaHTOBBIX
MIPOIIECCOB H

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
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SIBIIGHUH C
HCTIONIb30BaHUEM
nocrynaros bopa.

4.3

ATOMHOE PO

W3y4yenue sKCIiepuMeHTOB,
JIOKa3bIBAIOIINX CIOKHOCTD
CTPOEHUS aTOMHOTO sIJIpa.
HccnenoBanue TpeKkoB
gacTull (10 TOTOBBIM
tdotorpadusam). Mzydenue
SIIEPHBIX CHJI, SIACPHBIX
peakuuii CUHTE3a U
pacmana,

TEPMOSICPHOTO CHHTE3A.
W3y4yeHue HyKIOHHOU
Moenu sipa I 'efizenoepra-
VBaHeHKo.

OOBsicHEeHHE yCTpOICcTBa U
NPUMEHEHHUS I03UMETPa,
KaMepbl BumbcoHa,
SIIEPHOTO peakTopa,
aTOMHOU OOMOBI.

Pewmenue 3anay ¢ onopoi
Ha TTOJTyYeHHEIC 3HAHUS, B
T.4. O 3apsiJic © MaCCOBOM
qucie Aapa.
PacnozHaBanue
(bu3Mueckux SBJICHUI B
y4eOHBIX OTBITaX U B
OKpYXKaroUlel JKU3HU:
€CTEeCTBEHHAS U
HCKYCCTBEHHAS
PalMOAKTUBHOCTb.
OmnrcaHne KBAaHTOBBIX
SIBJIGHUN M MPOLIECCOB C
HCTIONBE30BaHUEM
(hM3NIECKUX BEITMYNH:
MIepHO/I TTOTypaciasa,
SHEPIUs CBSI3U aTOMHBIX
sinep, AeeKT Macchl spa.

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
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AHaTu3 IPOIECCOB H
SIBIIGHUH C
UCTIONB30BaHUEM 3aKOHOB
U TOCTYJIATOB: 3aKOH
COXpaHEHUS
NEKTPUUYECKOr0 3aps/a,
3aKOH COXPAHEHUs
MacCOBOTO YHCIa,
nocrynarel bopa, 3akoH
PaanoaKTUBHOTO pacmajia.
VYuacrtue B padore
KPYTJIOTO CTOJa
«DyHnaMeHTaIbHbIE
B3aUMOJICHCTBUS.
EnuucTBO (priznueckoii
KapTUHBI MUpay.
Hcnonb3oBanue
HHPOPMATMOHHBIX
TEXHOJIOTHH IS TIOWCKA,
CTPYKTYPHUPOBAHUS,
HHTEPIpETANN ’
MpeJCTaBICHUS
nHdopmanuu npu
MOJITOTOBKE COOOIIEeHuIT 0
MIPUMEHEHNH 3aKOHOB
KBaHTOBOH (hU3UKH B
TCXHHUKEC U TCXHOJIOTHUAX,
9KOJIOTHUECKUX

aCTeKTax sIepHOU
SHEPTETUKH.

Hroro no pazneny

15

Paszngen 5. JIEMEHT

bl ACTPOHOMMUMHU U ACTPODPU3UKHU

5.1

DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3UKU

IToaroroska cooOIeHUH
00 3Tamax pa3BUTHS
aACTPOHOMHHU, O
MPHUKIIATHOM U
MHPOBO33PEHYECKOM

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c
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3HAYCHUH aCTPOHOMUH, O
METOAX MOJTyYCHHS
HAYYHBIX
ACTPOHOMMYCCKHX 3HAHUM,
OTKPBITUAX B COBPEMEHHOU
ACTPOHOMMH.

W3yueHune COBpEMEHHBIX
MIpeACTaBICHUN O
MIPOMCXOXKICHUH U
spororin CoJTHIIA U 3BE3I.
WzyueHne THIIOB raiakTUK,
paanoTaNakTHK M KBa3apoB.
N3yuenue nBHKEHUS
HEOECHBIX TEJI, BOJIIOLNH
3BE31 U Beenennoi,
MIPOLIECCOB, MPOUCXOISTIINX
B 3BE€3/1aX, B 3BE3IHBIX
CHUCTEMaX,

B MEKTaJIAKTHYECKON
cpene, MacTabHON
CTPYKTYpbI BeeneHHoit.
OOBsCHEHHE PACIIUPEHUSL
Bcenennoii Ha ocHOBe
3akoHa Xab0ia.
[Toaroroska x
00CyXIIEHUIO

HepeleHHBIX Po0JieM
actpoHomuu. [IpoBeneHne
HaOIrOACHUI
HEBOOPYKEHHBIM TJIa30M

C HCITOJIb30BaHUEM
KOMITBIOTEPHBIX
HPWIOKEHUHN IS
OTIpEJICIICHUS TIOJIOKEHUS
HeOEeCHBIX 00BEKTOB Ha
KOHKDPETHYIO JaTy:
OCHOBHBIE CO3BE3IHS
CeBepHoro nosymapus u
SIPKHE 3BE3BL.




[IpoBenenue HAOIIOACHMIA
B Teneckol JIyHbl, IUIaHeT,
Mieunoro Ilytu.

VY4actue B JUCKYCCHHU O
HEPEIICHHBIX MPOo0JieMax
ACTPOHOMMUHU.

Hroro no pazueny 7

Paznesn 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1

Ob6o06maromiee MOBTOPEHNE 4

VY4actue B JUCKYCCHHU O
ponu Gpu3nKu 1
ACTPOHOMHUH B PA3THUHBIX
chepax aesITeIbHOCTH
YeloBeKa.

IToaroroBka cooOIeHnii 0
MecTe (PU3NIECKOH
KapTHHBI MUpA B PALY
COBPEMEHHBIX
MIpeCTaBICHUM

0 TIpUpPOJIE.

BeImonHeHHE yUeOHBIX
3aJIaHNMH,
JIEMOHCTPHUPYIOITIX
OCBOEHHE OCHOBHBIX
MOHATHH, QU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca
¢uzukm 10-11 xraccos

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

Hroro no pazneny 4

PesepBHOE Bpems 3

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
oMallHee
N KoanuecTBo 4acoB i e I/IeKTPOHHBIE
0 ara JaHH udpoBbIe
Tema ypoka A ungp
n/n Beero KO]—[TpOJ]],]—[],[e HpaKaneCKne H3yYCHUSA 06pa30BaTeJ1bele
r
padoThI padoThI pecypcbl
dusrka — Hayka 0 IIPUPOIE.
1 Hayunrie MCT(}),K bl no:«r:HapHI/Iﬂ 1 Bubmnorexa HOK
i A https://m.edsoo.ru/ff0c32e2
OKPYKaroIIIero Mupa
Ponb 1 MecTo pusuku B
OPMHPOBAHUHU COBPEMEHHOU
2 1(-11)ap HOII)?I KapTUHBI hfl/l a, B 1 Bubnnorexa LIOK
i pv pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeSITeIbHOCTH
moaen
MexaHnueckoe IBIKEHHE.
OTHOCHUTEILHOCTD
3 MEXAHUYECKOTO IBUKECHUA 1 Bubmnorexa HOK
' https://m.edso00.ru/ff0c3508
[Tepemerienue, CKOPOCTh,
YCKOpEHHUe
4 PaBHOMEpHOE npsMONIUHENHOE 1 bubmuoteka [IOK
JIBIKECHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 bubmuoteka [IOK

HpﬂMOHHHeﬁHoe JABHXKXCHHUEC

https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

CBobonHOe masieHne. Y CKopeHue

bubnunoreka LIOK

6
CBOOOTHOTO TaICHUS https://m.edsoo.ru/ff0c39cc
KpuBosnHelHOE ABUXKEHUE.
7 JBrmxeHne MaTeprualbHOM TOYKHU bubmorexa OK
p https://m.edsoo.ru/ffOc3ada
10 OKPY>KHOCTHU
[TpyHIMIT OTHOCUTENBHOCTH
8 lNanunes. MuepunanbHbie bubnmnoreka HOK
cuctembl otcuera. [lepBriil 3aK0H https://m.edsoo.ru/ffOc3be8
HeroTona
Macca tena. Cuna. [Ipuniun
9 cynepno3uiuu cuil. Bropoi bubnnorexa [JOK
3axoH HeroTona s https://m.edsoo.ru/ffOc3be8
MAaTepHAIbHON TOUKHU
Tperuii 3akon HeroTona s Bbu6moreka [JOK
10
MaTepualbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI.
11 Cuna Tsoxectu. [lepBas bubmmorexa [JOK
- HeP https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. bubmuorexka [JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent
13 TpeHus. Cuiia COpOTHUBIIEHUS bubmmnoreka HOK
IIpY JIBUKEHUU TE€JIA B )KUJIKOCTH https://m.edsoo.ru/ffOc3f76
WJIU Ta3e
[TocTynarenbHOE U BpaliareabHOe
JBIDKEHNE a0COIIOTHO TBEPIOTO
14 tena. MomeHT cuibl. [lieuo bubmmorexa [JOK
’ ’ https://m.edsoo.ru/ff0c41a6
CWJIBL. Y CIIOBHSI pAaBHOBECHS
TBEPAOIO TENa
15 NMnynsc MmaTepuaibHON TOUKH, bu6mmoreka [IOK

CHUCTCMbI MAaTCPHUAJIBHBIX TOYCK.

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Nmnynbe cuibl. 3akoH
COXPAaHEHHUS UMITYJIbCA.
PeakTuBHOE 1BUXKEHME

16

PaGota u MOILTHOCTD CHUITBL.
Kunernueckas seprus
MarepuaibHON Touku. Teopema
00 U3MEHEHUU KHUHETHYECKONH
SHEPTUU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToreHnuanbHast SHEPrusl.
[ToTeHunanpHas 3HEPrust ynpyro
neGopMHUPOBaHHON TIPY>KUHBIL.
[ToreHmanpHas 3HEprus Teyna
BOJIM3U OBEPXHOCTH 3eMIIU

bubmuoreka [{OK
https://m.edsoo.ru/ffOc461a

18

[TorenumanpHbIe U
HEMOTeHIMaIbHbIe CUIIbl. CBA3b
paboThl HEMOTEHUUATBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI Tel. 3aKOH
COXPAHEHUS MEXAHUYECKOM
SHEpPruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«HccnenoBanue cBsizu pabOTHI
CHJIBI C UBMCHCHHUEM
MEXaHUYECKOH YHEPTHH Tella Ha
IpUMeEpPEe PACTSHKEHUS! Pe3UHOBOTO
KTyTa»

20

Konrtponsnas padora Ne 1 o
teMe «Kunemaruka. /luHamuka.
3aKOHBI COXPAHEHUSI B MEXAHUKE)

but6mmorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIC TIOJI0KCHHUS
MOJ'ICI(y.TIHpHO-KHHCTH‘-ICCKOﬁ

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Teopuu. bpOyHOBCKOE ABMKEHHUE.

Huddy3us

22

Xapaxkrep JBHKECHUS U
B3aMMO/ICHICTBUS YaCTHI]
BelecTBa. Mojienu CTpoeHUs
ra3oB, JKUAKOCTEH U TBEPIBIX Tell

23

Macca monekyn. KonuyectBo
BemiecTBa. [locrosnnas ABoraapo

24

TennoBoe paBHOBECHE.
Temmeparypa u €€ u3sMepeHue.
[IIxana remneparyp Llenscus

25

WUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHrne MKT

bubmuoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AbcoioTHas TeMnepaTypa Kak
Mepa CPeIHEN KHHETUYECKOM
SHEPIUHU JABMKECHHS MOJICKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lampToHa. ['a30BEIe
3aKOHBI

28

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
MEXy napaMeTpaMH COCTOSTHHS
pa3pexeHHOTo ra3za

29

N3ompoueccel B nacalbHOM rase
U uX rpaduyeckoe npeacTapicHue

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHss sHeprus
TEPMOJINHAMHYECKOW CUCTEMBI U
CHOCOOBI €€ U3MEHEHHS.
KomuuecTBo TemnoTsr u padora.
BnyTtpennss sHeprus

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

OJHOATOMHOI'O HACAJIbHOI'O I'a3a

31 Bupl Teronepenaun bubmorexa [JOK
A el https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTD
32 BeniecTBa. KoanuecTBo TEMIOTHI bubmuorexa [IOK
pH Terionepenade. AanadaTHbIid https://m.edsoo.ru/ff0c5¢c36
mporecc
33 IlepBbIil 3aKOH TEPMOAVHAMUKHU U bubnuoreka [JOK
€ro NPUMEHEHHE K U30IpoLieccaM https://m.edsoo.ru/ffOc5efc
HeobpaTumocTs Tipo1ieccoB B
34 npu cr: e. Bropoit I3)2111(1011 bubmmorexa [IOK
PHPOZAE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKU
35 [Mpunuun nevicteus u KT bubnunoreka LIOK
TETUIOBOM MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJI
37 DKoNoTnYecKre mpoodIeMbl
TETJI0PHEPTETHUKU
O6o06maromuit ypok
38 «MOJ‘I];[K JII:Il Hai}llp ¢u3uka. OCHOBBI brbmmorexa LIOK
YPp ' https://m.edso00.ru/ff0c6938
TEPMOTUHAMUKI
KonTtponbHast pabota Ne2 o reme
39 «MonexynspHas ¢puzuka. OCHOBBI bubmmorexa [JOK
YPIp ' https://m.edso00.ru/ff0c6a50
TEPMOTUHAMUKI
ITapooGpazoBanue u
40 KoHneHcanusl. Vicmapenue u bubmorexa HOK
g HHA- P https://m.eds00.ru/ff0c63b6
KHUIICHHE
AOCOIOTHAsI U OTHOCUTEIBHAS
41 BJIAKHOCTh BO3/lyXa bubmmorexa [JOK
. VXA https://m.edsoo.ru/ff0c64d8
Hacsimennsriit nap
42 Tsépnoe teno. Kpucrammueckne Bubmmorexa [IOK

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

1 amopdHbIe Tena. AHU30TPOIHUS
CBOWCTB KpHUCTAJUIOB. Kuakue
Kkpuctajuibl. COBpeMEHHbIE
Marepuabl

IInaBneHue n KpucTaJluin3anus.

bu6nmmoreka [IOK

43 % .
ACTbHAA TCIIIOTA TUIABICHHA https://m.edsoo.ru/ff0c6708
CyOmumariust
bubnmoreka [IOK
44
YpaBHeHHE TeILI0BOrO bananca https://m.edsoo0.ru/ff0c6820
DneKkTpu3aius Tel.
45 BHSK:pI/IquKI/Iﬁ 3apsi. JBa Buma bubmorexa OK
P A A https://m.edsoo.ru/ff0c6bcc
ANEKTPUUYECKUX 3apsI0B
[IpoBOAHMKY, TUINEKTPUKU U
46 IIOJIYTIIPOBOXHUKH. 3aKOH bubnuoreka [IOK
COXpAaHEHUS JICKTPUUYECKOTO https://m.edsoo.ru/ffOc6bcc
3apsna
B3aumoneiicTBue 3aps10B. 3aKoH
47 Kynona. ToueuHblit bubmorexa HOK
Y ’ . https://m.edsoo.ru/ffOc6ce4
AICKTPUIECCKUHN 3apsi]T
Hanpssk€HHOCTB AIIEKTPUYECKOro
48 nosist. [IpuHIMn cynepno3unuu bubmmnoreka HOK
BJIEKTPUYECKUX MoJe. JInnun https://m.edso0.ru/ffOc6df2
HANPsKEHHOCTH
Pabota cui sanexkTpocTaTHueckoro
49 noist. [lorenuuan. PazHocts brbmmorexa LTOK
’ tai. https://m.edsoo.ru/ff0c6f00
MOTEHI[MAJIOB
[IpoBOIHMKY U AUDIIEKTPUKH B
50 3IEKTPOCTATUUECKOM I10JIE. bubnmnorexa [JOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
51 OnexrpoémkocTs. Konnencarop bubmuoteka [IOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

https://m.edsoo.ru/ff0c7126

52

DneKTPOEMKOCTH IIIOCKOTO
KOHJIEHCAaTOpa. DHEeprus
3apsHKEHHOI0 KOHAEHCaTopa

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas pabota
"U3mepenue 351eKTpOoEMKOCTH
KOHJIeHcaTopa"

54

[Ipunin nercTBus u
MIPUMEHEHNUE KOHIEHCATOPOB,
KONMPOBAJIBHOIO anmapara,
CTPYHHOT'O IPUHTEPA.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMiIeHUE DJICKTPOIIPUOOPOB

55

DNEeKTPUYECKUI TOK, YCIOBHS €r0
cyuiectBoBaHus. [TocTosSHHBIM
Tok. Cwita Toka. Hampsbxenue.
Conporusnenne. 3akon Oma Jist
y4acTKa 1enu

56

ITocnemoBarenpHOE,
napajieIbHOe, CMEIIaHHOE
COEMHEHUE MPOBOIHUKOB.
JlaGopatopnas pabora «3yueHue
CMELIaHHOTO COEeIMHEHMS
PE3UCTOPOBY

0.5

bubmmoreka IIOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MOIIIHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11t MOJTHOM
(3aMKHYTOM) DJIEKTPUUECKOU
nenu. Koporkoe 3aMbikanue.
JlaGopaTopHas pabota

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

«H3mepenne D/1C ncrtounuka
TOKA U €r0 BHYTPEHHET O
COIIPOTHBIICHUS»

59

PezepBubiii ypok. KonTposbHas
paborta Ne 3 o Teme
"DnekTpoauHaMuka' /
Bcepoccuiickas npoBepoyHas
paborta

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok
«QNEKTPOAUHAMUKAY /
Bcepocculickas npoBepodHas
pabora

bubmuoreka [{OK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAs IPOBOJAUMOCTD
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
COIPOTHUBIICHHS METAJJIOB OT
TEMIIEPaTypBhI.
CBepXIpoBOIUMOCTh

62

DNEKTPUUYECKHUN TOK B BAKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

63

[TonynpoBoHUKH, UX
COOCTBEHHAs M MpUMeECHast
npoBoauMocTh. CBoicTBa p—N-
nepexona. [lomynpoBogHUKOBEIE
prOOpPbI

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOc84ae

64

DIEKTPUYECKHM TOK B pacTBOpax
U paciuiaBax 3JIEeKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
aucconuanus. JNEeKTPOoIIn3

but6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTPUUECKU TOK B Ta3ax.
CaMOCTOATEIBHBIA U
HECaMOCTOSITENILHBIN pa3psi.

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

Moanaug. I1nazma

DneKkTpudeckue npudopsl U
YCTPOHCTBA U UX MPAKTUIECKOE

bubnunoreka LIOK

66 1
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
Kontponbnas padota Ne4 o teme
«Qnektpocratuka. [locTostHHBIN bubnmnoreka HOK
67 . 1
3JeKTpUudecKuil ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»
PezepBHblil ypok. O600maronuii bubnuoreka [IOK
68 1
ypok o TeMam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
':;'n Tema ypoka Beero Kontpoabubie | IlpakTuueckue II/I[:;:GHI/IH 2;;12;2:?@“
padoTbI padoTbI pecypenI
[TocTostHHBIE MATHUTHI U KX

1 B3anMoOJeHcTBHE. MarHuTHOE MoJIe. 1 bubmuoreka L[C
Bekrop MarHuTHON MHIYKIUU. https://m.eds00.rt
JIuHUY MarHUTHOW MHAYKLIUU
MaruauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnuoreka L[C
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.rt
TOKOM
JlaGopaTtopnast pabora «3yuenue

3 MarHUTHOTO TOJISI KaTYLIKH € 1 1 bubmmorexa I1C

https://m.eds00.r
TOKOM)
JlelicTBME MArHUTHOTO TIOJIS HA
MPOBOAHMK ¢ ToKOM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuoteka L[C
«HccnenoBanue nencTBUA https://m.eds00.rt
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)»

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apSyKEHHYIO 1 bubnuoreka L1C
gactuity. Cuna Jlopenma. Pabota https://m.eds00.r
cuibl JIopeHia

6 DeKTpOMarHuTHasE WHYKITHUS. 1

IToTOoK BEKTOpAa MarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

uHaykiuu. DJ1C uaaykuuu. 3aKoH
3JICKTPOMArHUTHOW WHYKITAN
®dapajes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOU WHIYKITHH

bu6mmorexa LIC
https://m.eds00.rt

NuaykTuBHOCTSH. SBIEHUE
camounaykiuu. 3/C
CaMOUHIYKIIUU. DHEPrust
MarHUTHOTI'O TOJISl KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

bubmuoteka L[C
https://m.eds00.rt

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: IOCTOSTHHBIE
MarHMThl, 3JIEKTPOMarHuThI,
JJIEKTPOABUIaTENb, YCKOPUTEIIN
3JIEMEHTapHbIX YaCTHILI,
WHIYKINOHHAs I1eYb

10

Ob6o6maromuit ypok «MarautHoe
noJie. DJIeKTpOMarHuTHas

VHIYKIUS

bu6nmorexa LC
https://m.eds00.rt

11

KonTponsHnas pabora Nel no Teme
«MaruuTtHoe 1noe.
9J'I€KTpOMaFHI/ITHa$I HHIAYKIOHA»

bu6nmorexa LC
https://m.eds00.rt

12

CB00OOIHBIE MEXAaHNYECKHE
koseOanus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHM.
[IpeBpaienue sHepruu

bu6mmorexa L1C
https://m.eds00.rt

13

JlaGoparopHas paboTa



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

«HccnenoBanue 3aBUCUMOCTH
nepuoja MajbIx KoyiebaHuii rpy3a
Ha HUTH OT JYIMHBI HUTHU U MacChl
rpy3a»

14

KonebarenbHplii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIOAHHUS B HJI€ATEHOM
K0JIeOaTeIbHOM KOHTYDE.
AHaJIOTHUs MEXKy MEXaHUYCCKHUMHU
U 3JICKTPOMArHUTHBIMU
KoJIe0aHUSIMU

bu6mmorexa LIC
https://m.edso00.rt

15

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJI€ATIBHOM
K0JIe0aTeIbHOM KOHTYpE

bu6mmorexa LIC
https://m.edso0.rt

16

[TpencraBienue o 3aTyxaroImux
KosieOaHusX. BoIHyX1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

bu6nmorexa LC
https://m.eds00.rt

17

[IepeMeHHBIH TOK.
CuHycouabHbII epeMeHHbIN
TOK. MOIIIHOCTh IEPEMEHHOTO TOKA.
AMIIITUTYHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA Y HAIIPSHKEHUSI

bu6mmorexa LC
https://m.eds00.rt

18

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u notpediieHue
AIIEKTPUYECKON SHEPIUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

bu6nmoreka LIC
https://m.edso00.rt



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

3BOHKa, FeHepaTopa nepeMeHHOTro
TOKa, JIMHUH JIeKTpoIiepe1ad

DKOJOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE IIEKTPOIHEPTUH.

20 KynbsTypa ncnonp3oBanus
AJEKTPOIHEPTUU B NOBCEIHEBHOM
KU3HU
MexaHuueckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
bu6mmorexa LIC
21 CkopocTb pacnpocTpaHEHUs U
https://m.eds00.rt
JUIMHa BOJIHBL. 1lonepeunsie n
MPOJIOTILHBIE BOJHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuoteka L[C
3ByKa. Bricota Tona. TemOp 3ByKka https://m.eds00.rt
DNeKTPOMarHUTHBIE BOJHBI, UX
. bubmnotreka LIC
23 cBoiicTBa U ckopocTs. [Ilkana
https://m.eds00.rt
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 tTeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamus
o5 KonTposabHnas pabora Ne 2 bubnuoreka LIC
«KonebaHnus v BOIHbBI» https://m.eds00.rt
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnmoreka L[C
Todeunslii ICTOYHUK cBeTa. JIyd https://m.edso0.rt
cBeTa
97 OTtpaxeHue cBeTa. 3aKOHBI bubmmoteka L[C

OTpPAKCHUSA CBCTA. HOCTpOCHI/IC

https://m.eds00.rt



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

M300paKeHUI B MJIOCKOM 3epKaje

28

[Ipenomnenue cpeta. [TonHoe
BHYTpPEHHEE OTpa’KeHUE.
[IpenenbHbIN yrod MoaHOTro
BHYTPEHHET0 OTPaKEHUS

bubmuoreka L[C
https://m.eds00.rt

29

JlaGopaTtopHas paborta «3mepeHue
1oKa3artessi MPEeTIOMIICHHS CTEKIIa

bu6mmorexa LIC
https://m.eds00.rt

30

JIunzel. [TocTpoenue n3o0pakeHuit
B 1uH3e. PopMyna TOHKOU JIMH3HIL.
YBenuyeHue JuH3bI

bubmuoteka L[C
https://m.eds00.rt

31

JlaGopaTtopHnast pabota
«HccnenoBanue CBOMCTB
M300paKCHUM B JIMH3AX»

32

Hucniepcust cBera. CiiosKHBIM
cocTtas Oenoro ceera. L[Ber.
JlaGoparopHas paboTa
«Habmroenne aucnepcuu cBeTay

33

WnTepdepenmus creta. Audpakis
cera. JluppakuronHas pemerka

bu6mmorexa L1C
https://m.eds00.rt

34

HOHCpC‘IHOCTB CBCTOBBIX BOJIH.
Honﬂpmaum{ CBCTa

bu6mmorexa LC
https://m.eds00.rt

35

OnTuueckue mpuOOpsl U
YCTPOMCTBA U YCIOBUS UX
0€30MacHOr0 MPUMEHEHUS

36

['panu1pl npuMEeHUMOCTH
KJIaCCUUECKON MEXaHUKH.
[ToctynaTel cnenuaibHON TEOPUH
OTHOCHUTEIBLHOCTH

Bbu6nmorexa LIC
https://m.edso00.rt



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCHUTENHLHOCTD

bubmuoreka LC

37 OJIHOBPEMEHHOCTH. 3aMeIJICHHE
https://m.eds00.r
BPEMEHHU U COKPAIICHHUE ITTUHBI
DHEprus ¥ UMITYJIbC
38 PENATUBUCTCKOMN YacTulbl. CBS3b bubnuoreka L[C
MAaCChI C SHEPTUEU U UMITYJILCOM. https://m.eds00.r
DHeprust MOKos
Kontponsnast padora Ne 3
. bubmuoteka L[C
39 «OmnTuka. OCHOBBHI CIICITHATIBHOM
https://m.eds00.rt
TEOPUU OTHOCHTEIHLHOCTH
40 ®otonsl. opmyiia [1nanka. bubnuoreka L[C
DHeprus ¥ UMIyiIbCc GoToHa https://m.eds00.rt
OTKpBITHE U UCCIICIOBAHUE BuG 11C
UOJIMOTEeKA
41 dororddexra. OnbiTer A. T
https://m.eds00.rt
CroneroBa
3akoHb!l poTodddexra. YpaBHeHHE
5 : bu6mmotexa LC
42 OiHmreitHa 11 porodddexra.
https://m.eds00.r
«Kpacnas rpanuna» gorosdgexra
Hasnenue cera. OnwiTh I1. H.
N bubmmoteka LIC
43 Jlebenena. Xumuueckoe JelcTBHE
https://m.eds00.r
cBeTa
TexHu4eckue ycTpoucTsa u
a2 MPAKTHIECKOE TIPUMEHEHUE:!
dboTornemMeHT, GOTOATIHK,
COJIHEUHas OaTapest, CBETOIUO/
45 Pemenne 3agau mo reme bu6mmorexa L1C
«OneMeHThI KBAHTOBOW OTITHKI https://m.edso0.rt
46 Mogens atoma ToMmcona. OTBITHI bu6mmorexa L1C



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

Pesepdopaa no paccesnuro o-
yactull. [Inanerapuast Mmozens
aToma

https://m.eds00.rt

47

[Tocrynarsr bopa

bu6mmorexa LIC
https://m.eds00.rt

48

W3nyyenue u nornouexHue
(OTOHOB IpH MEPEXOJIE aTOMa C
OJHOTO YPOBHS SHEPTUU Ha JPYroMu.
Bunsl ciektpos

bubmuoreka L[C
https://m.eds00.rt

49

BonHoBbIE CBOIiCTBA YaCTHII.
Bounsl ne bpoiins.
KopnyckynsgpHo-BOJIHOBOM
nyanu3Mm. CrioHTaHHOE U
BBIHY/ICHHOE U3J1y4eHHE

bubmuoteka L[C
https://m.eds00.rt

50

OTKpBITHE PAIUOAKTUBHOCTH.
Omneitel Pezepdopaa no
OIIpEJIETICHNIO COCTaBa
PAAOAKTUBHOI'O U3JITYYCHHUA

bu6nmorexa LIC
https://m.edso0.rt

51

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusnaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

52

OTkpeITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anba-pacna.
ONEKTPOHHBIN U NO3UTPOHHBIN
Oeta-pacmnan. ['aMmma-u3nydeHue

Bbu6nmorexa LIC
https://m.edso00.rt

53

DHeprus CBsSI31 HYKJIOHOB B si/Ipe.
S nepHble peakuuu. A nepHbii
peaktop. [Ipo6iemsl, IEPCIEKTUBHI,

bu6nmoreka LIC
https://m.edso00.rt



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

OKOJIOTMYCCKHE aCIICKThI HZ[CpHOfI
OHCPIrCTUKHU

54

DNEeMEHTapHBIE YACTHLIBI.
OTKphITHE TO3UTPOHA. METO b1
HaOJI0IEHUS U pETUCTpaluU
aJIeMEeHTapHbIX YacTull. Kpyribrii
croi1 «@yH/TaMEHTaJIbHbIE
B3auMoaencTBusa. ETMHCTBO
($u3nIeCKOil KApTHHBI MUPa»

bu6mmorexa LIC
https://m.eds00.rt

55

DTanel PasBUTHUA aCTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YeHHE aCTPOHOMUU. Buj
3B&3qHOTO Heba. Co3Be3 s, ApKue
3BE3/1bl, IUIAHETHI, UX BUAUMOE
nBuxeHue. ComHeyHasi cuctema

56

Comnuue. ConHeuHast akTUBHOCTb.
Ucrounuk sneprun ConHua 1 3BE3]1

57

3BE3bI, UX OCHOBHEIC
XapaKTePUCTUKU. 3BE3/IbI TJIABHOU
MOCJIeIOBAaTEILHOCTH. BHYyTpeHHee
ctpoenue 38&311. COBpeMeHHbIE
MIPEICTABIICHUS O MPOUCXOKICHUU
n 3BoJiroruy ConHIa 1 3BE31

58

Muineynsiii [1yre — Hama
lNanmaxruka. [lonoxxenue u
nerxenne ConHna B ["anakTuke.
lNanmaktuku. Y€pHbIE ABIPEI B spax
TaJaKTUK

59

Bcenennas. PazOeranue rajlakTuk.



https://m.edsoo.ru/ff0d0e38

Teopust bosbiioro B3peIiBa.
PenukroBoe uznyyeHue.
MeraranakTuka

60

Hepemennsie npo6iieMsl
aACTPOHOMHUHU

61

Kontposnbnas padora Ne 4
«OIJIEMEHTBI aCTPOHOMMH U
acTpOHU3HKIY

62

Ob6o06maromuit ypok. Ponp pusuku
¥ aCTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeroBeKa

63

O606maromuit ypok. Pois u Mecto
(GU3UKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o6maromuii ypok. Ponb
¢du3nveckoil Teopun B
(opMHpPOBAHNY TIPEICTABICHUI O
¢buznyecKoil kKapTuHe MUpa

65

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEJICTABICHU O IPUPOJIE

66

PesepBHBI ypoK. MarHuTHOE 1oJie.
ONEeKTpOMarHuTHas NHAYKIHS




PesepBHblii ypok. Ontrka. OCHOBBI

67 CIIeIUAJILHON TEOpUHr 1
OTHOCUTEJIbHOCTH
Pesepnbiii ypok. KBanToBast
bu6mmorexa LIC
68 ¢bu3uKa. DJIEMEHTHI aCTPOHOMUH U 1
https://m.eds00.r
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0d1784




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TMpUMepax pojidb © MeCTO (HU3UKH B
(OpMHUPOBAHUM COBPEMEHHOW HAy4yHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHH, B IPAKTUYECKON AEATEIbHOCTU

JIoneun

10.2

YuuThIBaTh I'paHULBl IPUMEHEHUS] U3YUYEHHBIX (PU3MUECKUX MOJENIEH:
MaTepuaibHas TOYKa, MHEPIMaJbHAas CHCTEMa OTCYéTa, abCOIIOTHO
TBEPAOE TEJO, UACATIBHBINA I'a3; MOAEIN CTPOCHHS I'a30B, KUAKOCTEN U
TBEPABIX TEJ, TOYECUHBIM DSJEKTPUYECKUH 3apsl] — IpU PELICHUU

¢duznuecKux 3a1a4y

10.3

Pacno3znaBath pusmyeckue siBiaeHus (Impolecchl) U OOBIACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KUHETHUYECKOH TeopHuu
CTPOCHHSI BEIIECTBA W  DJJIEKTPOJAWHAMHUKH: DPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBWKEHHE, CBOOOJHOE MaJCHUE
TeJN, JBUXKEHHE I0 OKPY)KHOCTH, WHEpIHs, B3aUMOJEUCTBUE TEIl;
mudp¢ys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe o00bEéMa Tel TMpU  HarpeBaHUU
(oxJak7ieHuu), TETUIOBOE paBHOBECHE, HCHApeHue, KOHEHCAIHS,
MJIaBJICHUE, KpPUCTAJUIM3alvs, KUIIEHWEe, BIAXKHOCTh BO3/yXa,
MOBBIIICHUE ABJICHUSI Ta3a MPU €T0 HATPEBAHUH B 3aKPHITOM COCYIE,
CBS3b MEXJIYy IapaMeTpaMu COCTOSHHS Ta3a B HW30MPOIeccax;

SJICKTpU3alus TCI, B33PIMO)IGI>10TBI/I€ 3apga10B

10.4

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHOIb3ysd (u3nyeckue
BEJIMYMHBI: KOOpAWHATA, MyTh, NEpPEMEIlEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, UWMIYJIbC Tela, KHHETHYecKas DSHEeprus,
MOTEHIIMAIbHAS DJHEPrus, MexXaHWudeckas padoTa, MeXaHU4YecKas
MOIIIHOCTb; TIPU OMUCAHUH MPABUIHLHO TPAKTOBATH (PU3HUECKUN CMBICI
UCIOJIb3YEMBIX BENMYMH, MX OOO3HAU€HUs M EJMHHULbI, HaXOAWUTH
(dbopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUYUHY C APYTUMU

BCINMYHNHaAMU

10.5

OnuceIBaTh HU3Yy4YCHHBIC TCIIJIOBLIC CBOMCTBA T W TEIUIOBBIC




ABJICHUS, UCHONb3ysd (U3UUYECKHUE BEJIMYMHBI: JlaBlIeHHE Trasa,
TeMIlepaTypa, CpEIHssl KHUHETHYEeCKass DSHEpPrusi XaoTUYECKOIo
JBWKEHUS MOJIEKYJ, CpEAHEKBAJpaTH4HAs CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSSI OSHeprusi, pabora rasa,
KO3 (PUIMEHT MOJMe3HOro JEWCTBHUS TEIUIOBOIO JIBUraTess; IpHU
ONMCaHUU IIPaBUIILHO TPaKTOBAThH ¢buznueckuit CMBICIT
UCIIONIb3YeMBbIX BEIMYMH, MX OOO3HAUEHUS M EIUHUIBI, HAXOAUTh
(dbopmyIbl, CBSI3bIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMHU

BCJIMYHMHaAM

10.6

OnuceiBaTh M3y4YEHHBIE D3JEKTPUYECKUE CBOWCTBAa BELIECTBA U
DIIEKTpUYECKUE  ABIIEHUS  (IIPOLIECCHI), HCMONB3yd (U3HUECKUE
BEJINYUHBI: JJEKTPUYECKUNA  3apsl,  JJIEKTPUYECKOEe  MOJIE,
HanpspKEHHOCTh  1OJIS, IMOTEHLMAJ, pPa3HOCTh MOTEHUUAJIOB; IpU
ONMCAHUU NPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIOJb3YEMBIX
BEJIMYMH, WX OOO3HAUYEHUS U EIUHUIBL, YKa3blBaTb (QOPMYJIbL,
CBS3BIBAIOIIME JAaHHYIO  (PU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCJIIMYNHaAMU

10.7

aHaATM3UPOBaTh (PU3MUECKUE TPOLECCHl M  SIBICHUS, HCHOJb3Ys
¢du3nyeckre 3aKOHbI M MPUHIUIBI: 3aKOH BCEMUPHOTO TsArotexus, I, 1
u Il 3akonpr HploTOHA, 3aKOH COXpaHEHHUs MEXaHMYECKON IHEepruH,
3aKOH COXPaHEHMs UMITYJIbCa, MPUHIUI CYNEPIO3ULIUN CUJI, TPUHLIUIT
paBHOINpaBUsl HMHEPLUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJISAPHO-
KMHETUYECKYI0O TEOPHUIO CTPOEHHUs BEILIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeHEel KWHETHMYECKOM SHEpPIrUu TEIJIOBOTO JBUKEHMSI MOJIEKYI C
a0COIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJIMHAMUKH; 3aKOH
COXpaHEHMs DJEKTPUUECKOTo 3apsaa, 3akoH KynoHa; mnpu 3TOM
pa3nnyarh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe

BbIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIC IMPUHIHUITBI JefCcTBUS Malll1iH, HpI/I60p0B n
TCEXHUYCCKUX yCTpOﬁCTB; pas3jiniyate YCJIOBHA HUX 0e30I1acHOr0

HCIIOJIb30BaHUA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BBIMONHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PH3UIECKUX SIBIICHUH H
MPOIIECCOB C UCIOIB30BAHUEM IMPSIMBIX M KOCBEHHBIX MU3MEPEHUH; MpH
3TOM (GOpMyNHpoBaTh NpobieMy (3amady) W TUIOTE3Y Y4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  HPEAJIOKECHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOIBI

10.10

OCYH_IGCTBJI)ITB npsIMbIC W KOCBCHHBIC HW3MCPCHUA (1)I/ISI/II-IGCKI/IX

BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCO0 M3MEPEHUs U




HCIIOJB30BaTh U3BECTHHIC METOAbI OLICHKU HOFpeHIHOCTeI;'I H3MepeHHI>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (U3MYECKMMH BEIUYHMHAMHU C
WCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATh pE3yJibTaThl IOIYYECHHOH 3aBUCHMOCTHU
(¢u3nUecKuX BEIMYUH B BHJIE TAOIUI U TPa(UKOB, JENaTh BHIBOJIBI 1O

pe3yJibTaTaM MCCIIEA0BaHUs

10.12

CoOmomaTe mpaBmiia  0€30MacHOrO0  Tpyda TMpU  MPOBEICHUHU
UCCIICIOBAaHUI B paMKax Yy4eOHOro JKCHEpUMEHTa, y4deOHo-
HCCIIEIOBATEIIbCKOM U IMPOEKTHOM AEATEIBHOCTH C HCIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaAHUS

10.13

Pemarp pacuérHbie 3a1a4yul ¢ SBHO 3aJaHHON (U3MYECKON MOEINBIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHajm3a
yCJIOBHSL  3a7auyd  BbIOMpATh  (DU3UYECKYIO MOJENb, BBIICTATH
buznueckue BeNUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl €€ pellleHus,
MPOBOAMTH PACUETHI M OIICHUBATh PEATIbHOCTH MOJYUYEHHOTO 3HAUCHUS

(U3UYECKOIN BETMYUHBI

10.14

Penrate Ka4CCTBCHHLIC 3agauu: BBICTpAnBAaTh JOTHYCCKHU
HCIMIPOTUBOPCUUBYHO IICTIOYKY paCCY)KI[eHI/Iﬁ C 0H0p0171 Ha HU3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUS

10.15

Hcnonb3oBaTh MOpU  pElIEHMH Y4eOHBIX 3aJad  COBPEMEHHbIE
UHGOPMALIMOHHbIE TEXHOJOTUM JUIsl TOMCKA, CTPYKTYpUPOBAHUS,
UHTEpPIIpETallUd W TPEJCTaBIEHUS Y4YEOHOH M Hay4dyHO-TIONYJSpHOU
uH(pOpMaLMY, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

AHAJIM3UPOBATH MOJIYYACMYIO I/IH(l)OpMaI_II/II-O

10.16

[TpuBoauTH TpHUMEPHI BKJIaJa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HaHUS MO (M3MKE B TMOBCEIHEBHOMN
KU3HH I o0ecrieueHust 0€30MacHOCTH MpY OOpaIIeHUH ¢ MpuOopaMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, A1 COXpaHCHHUA 30pOBbA H

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

10.18

PaGoTaTh B rpynme c BBINOJIHEHUEM PA3IHYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBaTh  paboTy  TPYIIbI, PANUOHAIBHO  PACHpPENeNATh
00s3aHHOCTH ¥ IUIAHUPOBATh JESATEIBHOCTh B HECTAHJIAPTHBIX
CUTyallUsiX, aJ€KBAaTHO OLIEHMBATh BKJIaJ KaXXJ0rO0 W3 yYaCTHHUKOB

TPYIIIBI B pElIEHHE paccMaTpUBaeMoOil MpooOieMbl




11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero o0pazoBaHus

111

JleMoHCTpHpOBaTH Ha TpUMEpPax poidb W MeCTO (U3UKH B
(hOpMHUPOBAaHMKM COBPEMEHHON HAyYHOW KapTHHBI MHUpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUW, B IPAKTHYECKON AEATEIbHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €AUHCTBO (bHSH‘ICCKOfI KapTUHBI MHUpPa

11.2

Y4uuTeIBaThH I'paHUllbl MIPUMCHCHUA N3YUYCHHBIX CI)I/I?»I/I‘ICCKI/IX MOHCHCﬁZ
TOYCUHBIN BHGKTpH‘IGCKI/Iﬁ 3apsan, aacpHasd MOACIIb aTOMa, HYKJIOHHAA

MO/IENIb aTOMHOT'O Si/Ipa MPH pelIeHrH (PU3NIeCcKuX 3a1a4d

11.3

PacrioznaBate (usnyeckue sBiIeHHUS (TPOIECCHI) U OOBSACHATh MX Ha
OCHOBE  3aKOHOB  JJIGKTPOAMHAMUKMA W  KBAaHTOBOH  (pu3HKH:
DIIEKTPHYECKasi TPOBOJUMOCTH, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBUE MarHuTOB,
AIIEKTPOMArHUTHAS WHAYKLHSA, JCHCTBHE MArHUTHOTO TOJdS Ha
MPOBOJAHUK C TOKOM W JBIDKYIIUHCS 3apsiji, JJIEKTPOMArHUTHBIC
KojeOaHusT W BOJIHBI, TPSMOJIMHEHHOE paclpOCTpaHEHUE CBETa,
OTpakeHHe, TMpelomiieHue, uHTepdepeHnus, audpakuus U
MOJIIpU3alusl CBEeTa, AUCIEpCcHsl CBeTa, (poTosnexTpuueckuii ekt
(potorddexr), cBeTOBOE HaBICHUE, BO3HWKHOBEHHE JIMHEMYATOTO
CHEeKTpa aToMa BOJOpPO/A, €CTECTBEHHass M  HCKYCCTBEHHas

pPaaAnOaKTUBHOCTDb

11.4

OnuceiBaTh  HM3y4YCHHBIC CBOWCTBA  BEMIECTBA  (DICKTPHUCCKHE,
MAariuTHBIC, ONTHYCCKHUEC, JJICKTPHUYCCKYIO IMPOBOAMMOCTE Pa3INYHBIX
Cpell) © DIEKTPOMArHUTHBIE SIBICHUSA (TIPOIECCHI), HCIONb3Ys
dbuznyecKue BENUYHMHBL:  DJICKTPUUYECKUH  3aps], CHiIa TOKa,
DIIEKTPUUYECKOE  HANpSHKCHHE,  DIIEKTPUYECKOE  CONPOTHBIICHUE,
pasHocTh moTeHImanos, JJIC, paboTa TOka, WHIYKIIUS MAarHUTHOTO
nmonsi, cuia Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH,
DHEPrusl JIEKTPUYECKOTO0 W MAarHUTHOTO IMOJIeH, MEepUoa M YacToTa
KoJieOaHuit B KoJieOaTeIbHOM KOHTYpE, 3apsij U CUjia TOKa B MpoIlecce
rapMOHHYECKHUX AIIEKTPOMArHUTHBIX Kosie0aHuH, boxycHoe
pacCToOdHUC W OINTHUYCCKAad CHJIa JIMH3bI; MPHU OIHNCAHUU IIPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIHYMH, HX
0003HaYeHHs] M EOUHUIIBI; YKa3blBaTh (OPMYJbI, CBS3bIBAIOIINE

JaHHYI0 (U3NYECKYIO0 BETUUYUHY C JPYTMMH BETUYHMHAMU




115

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC ABJICHUA U IMMPOLECCHI, UCIIOJIb3Yys
(1)I/I3I/I‘-ICCKI/IG BCIIMYUHBI: CKOPOCTb JJICKTPOMATHUTHBLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHCPIUA U HUMIIYJIBC (1)OTOHa, nepuona
nmojgypacmnaga, OSHEPTUA CBA3M ATOMHBIX AA€p, IIPH OIIHMCaHUU
IMpaBHUJIbHO TPAKTOBATb (bH3H‘I€CKHﬁ CMBICJI UCIIOJIB3YEMBIX BCJIINYHH,
UX 0003HAYCHUS U CAUHUIIBI, YKAa3bIBATb (bOpMyJIbI, CBA3BIBAIOIIUC
JaHHYIO (I)I/I3I/I‘ICCKYIO BCIIMYUHY C APYI'UMU BCIIMYHNHAMU, BBIYHUCIIATH

3HA4YCHHUC (l)I/I3I/ILI€CKOI71 BCJIIMYUHBI

11.6

Ananu3upoBath (U3MYECKHE TPOLECCHl W  SABICHHS, HCIOIb3YS
¢u3nvecKkue 3aKOHbl W NpUHOUIBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIbHOTO M MAapajuleIbHOITO0 COEAMHEHUS IPOBOJHUKOB,
3akoH J[xoyns — JleHna, 3aK0H 3JIEKTPOMArHUTHOM MHIYKLUWH, 3aKOH
IPSIMOJIMHENMHOIO paclpoCTpaHEHUs CBETA, 3aKOHbI OTPAKEHMsSI CBETA,
3aKOHBl ~ IPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTEHHa A
dororddekra, 3aKOH COXpaHEHHS DJHEPTrUU, 3aKOH COXPaHEHHS
UMITyJIbCa, 3aKOH COXPAaHEHUs dJIEKTPUYECKOro 3apsAna, 3aKoH
COXpaHEHUsT  MaccoBoro  4yucia, mnocryiaarsl bopa, 3akoH
PaAMOAaKTUBHOIO pachaja; TMpu D3TOM pas3jinyaTh CIIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHE U YCIOBHS

(rpaHuLIbl, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIOUHW MAr"HuTHOrO I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIbI HopeHua

11.8

CTtpouTh ¥ ONHUCHIBATH H300pa)K€HHE, CO3/1aBa€MO€  IIJIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0OBAHUIO (PU3NUYECKUX SBICHUN U
MIPOLIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
3ToM (GOpMyYIUpOBaTh MpoOieMy (3a7ady) W THUIOTE3y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTb  YCTaHOBKY W3  TPEAJIOKESHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI

11.10

OcyiecTBisITh NpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PU3MUECKHX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTUMAJbHBINA CIIOCO0 W3MEpEeHHs U

HCIIOJB30BaTh U3BCCTHHIC METOJAbI OICHKHU HOI‘pGH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIOJIb30BAaHUEM
NpSMBIX ~ M3MEPEHUH; TIPH ITOM KOHCTPYHPOBAaTh YCTAaHOBKY,
buKcUpOBaTh PE3YyIbTATHl MOJYYCHHOH 3aBUCHMOCTH (PU3MUECKHX
BEJIMYMH B BUJIE TAONIUIl U TPadUKOB, JIENATh BBIBOJBI IO PE3yIbTaTaM

HCCICa0BaHUsA

11.12

CobOmonate mpaBuia O€30MacHOTO TpyAa TMpH  [POBEICHUU




WCCIIeIOBAaHUM B paMKax Yy4eOHOro OJKCIEepUMEHTa, Y4eOHO-
HCCIIEN0BATENBCKOW U MPOEKTHOM AEATENBHOCTU C MCIOJb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyHOBaHUS

11.13

Pemate pacuérHple 3aauu C SBHO 3aJlaHHON (DM3UYECKON MOJIEIIbIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHam3a
YCIIOBUSL  3a/Jla4ydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb,  BBIICIATH
bu3uYecKue BEIMYUHBI U (DOPMYJIBI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PAcUEThl U OIEHUBATh PEATBHOCTH MOJYYCHHOTO 3HAYCHUS

(bU3HYECKOI BETNIMHBI

11.14

Pemars Ka4CCTBCHHBLIC 3aJa4du: BBICTpAUBATb JIOTN4YCCKHU
HCIIPOTHUBOPCUUBYHO IICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha N3YUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)H3H‘~I€CKI/IC SABJICHUA

11.15

Hcnonp30BaTh MNpU  pELIEHUH Y4YEOHBIX 3aJad  COBPEMEHHbIE
UH(POPMALIMOHHbIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpHpeTallud M MNpeJCTaBiIeHUs Yy4eOHOW M Hay4YHO-IOMYJSPHOM
uH(pOpMaLMY, MOJYYEHHOW M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHYECKU

aHAJIM3UPOBATh M0JIy4yaeMyl0 HH(pOpMaUIo

11.16

OOBSACHATh TMPUHIUIBI ACHCTBHUS MAallNH, MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS UX O€30MACHOTO HCIIOJIb30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOekHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (PM3MKE B IMOBCEIHEBHOMN
KU3HH JJI1 o0ecrieueHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TpuoopamMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, A4 COXPAaHCHUA 30pPOBbA U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

11.19

PaGotate B TpyIie ¢ BBINOJIHEHHUEM DPA3IUYHBIX COIMAIBHBIX POIIEH,
IUIAHUPOBATh ~ pabOTy  TPYIIbI,  palMOHAIBHO  paclpenessiTh
00S3aHHOCTH W  TUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyallusX, aJCKBAaTHO OLIEHMBATh BKJAJ KaXXIOT0 W3 YYaCTHUKOB

IPYIIBI B PEIIEHNE pacCMaTpuBaeMOi MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3ziena

Kox nposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

®dusuka — Hayka o npupoxe. HayuHble
METO/BI ITIO3HAHUs OKpy:Karouiero mupa. Poib
JKCIEPUMEHTa M TEOpUM B  IIpolecce

MIO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue ¢GU3NYECKUX SBICHUA U
npoueccoB. Hayunsie runores3sl. uznueckue
3aKOHBl U TEOpUHU. 'paHULIbI IPUMEHUMOCTHU
bu3IIECKUX 3aKOHOB. [TpuHIIMT
cooTBeTcTBUS. Ponb u Mecto ¢Qusuku B
dbopMupOBaHUH COBPEMEHHOM HAy4YHOU
KapTUHBI MHpa, B MIPAKTUYECKOU

NeITeILHOCTH JIFOAeH

MEXAHUKA

##HPari#KTHEMATHUKA

211

Mexaanudeckoe JBHIKXCHHC. OTHOCUTENBHOCTh
MEXaHUYCCKOI'o IBUKCHU. Cucrema orcuéra.

Tpaexropust

2.1

212

[Tepemenienne, CKOpOCTh (CpeAHssi CKOPOCTh,
MIHOBEHHAasi  CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCU
CHUCTEMBI KOOPJIMHAT. Cnoxenue

MIEPEMEIICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHoMepHOE 51 PaBHOYCKOPEHHOE
MPAMOJIMHEITHOE JIBIDKEHUE. I'padpuxu
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHHUS, yTH u MepEMEIICHUS

MaTepHaHBHOfI TOYKHU OT BPCMCHU




214

CBoOonHoe mageHue. Y CKopeHrue CBOOOTHOTO

mageHust

2.15

KpuBonuneiinoe paBuwxkenue. PaBHOMepHOe
JIBIDKEHHE  MarTepuajlbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOPOCTb. [lepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBIKCHUE CHApsAOB, LCMHBIE U PEMEHHBIC

nepenadn

2.1.7

[Ipaktunueckue paboTHI. H3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKYy MYyTSIMH, IPOUIECHHBIMU
TEJIOM 34  IIOCJIEOBATEIbHBIE  pPABHBIC
MIPOMEKYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM
JIBIDKEHUH C HA4YaJIbHOM CKOPOCTBIO, PAaBHOMU
HyI10. M3ydeHne IBUKEHUs [IapuKa B BA3KOU
JKUIKOCTU.  M3ydeHWe  JBWIXKEHHS — Tela,

6pOHIeHHOFO TOPU30OHTAJIBHO

2.2

#i#HPariH# IMHAMUKA

221

[TpuHIIMT OTHOCHTEILHOCTHU T"amunes.
IlepBolii 3akoH Hprorona. HMuepuuanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHnun cynepno3uuuu

CHJI

2.2.3

Bropoii 3akoH HproTOHa 111 mMaTepuanbHOU
TOYKM B HWHEPLMAIBHOW CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroTona s

MaTCpHAJIbHBIX TOUCK

224

3aKOH BCEMHPHOTO TAroTeHus. CHiia TSXKECTH.

IlepBas kocMHuueckas CKOpocTh. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUA
CKOJIbXXCHUA u cujia TPCHUMA IIOKOA.

Koaddumment tpenus. Cuna conpoTUBICHUS




IpUu ABUKCHUU TCJIA B JKUAKOCTU HUJIU I'a3cC

2.2.7

[locTynarensHOe W BpamaTelibHOE JIBUXKEHUE

a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MOMCHT CHJIBI OTHOCHUTCJIBHO OCH BpaH_[eHI/Iﬂ.
[Tnedo cuibl. YCIIOBUS paBHOBECHS TBEPIOTO
teaa 8 UCO

2.2.9

TexHuueckue  yYCTpPONCTBA:  MOIIIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTdeckue paboThl. M3yueHue NBHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TMOJ
JIEMCTBUEM HECKOJIbKMX cuil. HccienoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX
B JeOpPMHUPYEMO TIPYy>KUHE U PE3HHOBOM
oOpa3lie, OT BEIMYMHBI UX AePOopMaIlHiH.
HccenenoBanue ycioBuil paBHOBECUS TBEPIOTO

TCJIa, UMCIOILICTO OCh BpalllCHUSA

2.3

###Par#H##3AKOHBI COXPAHEHUA B MEXAHUKE

I/IMHYJ'IBC MaTepI/IaJIBHOﬁ TOYKH, CHUCTCMBI

231 MaTepuaibHbIX Touek. MMmnynsc cuisl u
M3MEHEHNE UMIyJbca Tefa
232 3akoH coxpaHeHuss ummnyinsca B HCO.
o PeakTuBHOE ABUXKEHUE
2.3.3 Pabota cuibl
234 MOIIHOCTE CUIBI
935 Kunernueckast 3Heprusi MaTepUAIbHON TOYKH.
o Teopema 0 KHHETUYECKON YHEPTUH
ITorenumanpHas dHeprus. [loTeHnmanpHas
236 SHEPrus yIpyro nepopMHUPOBAHHON
o npyxuHbl. IloTeHuuanbHas >Heprus Tena
BOJIN3M IOBEPXHOCTH 3eMITH
IToTeHIManbHBIE U HEMOTEHUUAIBHBIE CHJIBL.
237 CBs3p  palbOThl HEMOTEHUHUAIBHBIX CHJI C

NU3MCHCHHUECM MEXaHHUYECKOM OHCPIrun

CHCTEMBI TECII. 3aKoH COXpPaHCHUA




MEXaHUYECKON SHEPTUn

2.3.8 VYipyrue u Heylpyrue CTOIKHOBEHUS
239 TexHHUYeCKHue yCTpOWCTBA: JIBUJKEHUE DAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[IpakTuueckue paboTel. W3yueHue cBs3M
23.10 CKOpPOCTEMl TeJl TMpu HEyNpyroMm yaape.

HCCJ’ICI{OBaHI/Ie CBA3HU pa6OTI)I CHJIBI C

W3MEHEHHEM MEXaHHMISCKOM OHCPIHUHU TCJIa

MOJIEKVYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

#iH#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

3.11

OcHOBHBIE MIOJIOKECHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUH. BbpoyHoBckoe
newkenue. uddysus. Xapakrep IBHKECHUS U

BSaHMOHeﬁCTBHH YHaCTull BE€IICCTBA

3.12

Mopenu cTpoeHuss Tra3oB, KUAKOCTEH U
TBEPABIX TeN W  OOBSCHEHHE CBOMCTB

BEIIIECTBA HA OCHOBE ATHUX MOJENICH

3.13

Macca wMonekyn. KonudecTBo BemiecTsa.

[TocTostHHast ABoraapo

3.14

TermoBoe paBHOBecue. Temmeparypa U €€

n3mepenue. [llkana remneparyp Llenscus

3.15

Monens  upeanpHoro  rasza.  OcHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAILHOTO Ir'a3a

3.1.6

AOcoroTHas TeMIiepaTypa Kak Mepa CpeIHen
KMHETUYECKOW SHEPTUU TETUIOBOTO JBIKEHUS

yactul rasza. [llkama remneparyp KenbBuHa

3.1.7

Vpasuenne Kmaneiipona — MeHnaeneesa.

3akoH /lampToHa

3.18

I"azoBbIe 3akoHBI. M30mpoIIecChl B UACaIbHOM
ra3c¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCUICCTBA:.

U30TepMa, U30Xxopa, n300apa

3.1.9

Texnuueckue YCTpOMCTBA:! TEPMOMETP,

O6apomeTp




3.1.10

[Tpaktuyeckue paboTel. M3mepeHue wmacchl
BO3JyXa B KJlacCHOM KoMHare. MccienoBanue
3aBUCHMOCTH MEXKIy IapaMeTPaMU COCTOSTHUS

Pa3pEeKEHHOIO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.21

TepmonuHamuueckass cuUcTeMa. BHyTpeHHsA
DHEPrusl TEPMOAMHAMMYECKOM CHCTEMBI U

CII0COOBI €€ N3MEHEHUS

3.2.2

KonndecTBO TENIOTH U pa60Ta. BHYTpeHHSISI

SHEPIHA OAHOATOMHOI'O NACAIIBHOI'O I'a3a

3.2.3

Bunpl Temnonepenayu: TEMJIONPOBOIHOCTD,
KOHBEKIIMS, H3ITy4eHHe. TerioéMKOCTh Telna.
VienpHass TEIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPU TCILIOIICpECaAadC

3.24

IlepBblil 3aK0H TepMOIMHAMUKU. [Ipumenenne
IIEPBOrO 3aKOHa  TEPMOIUHAMUKHU K
n3onpoueccam. ['paduueckas uHTEprpeTanus

paboThl raza

3.25

TemmoBble mamuHbl. [IpUHIUIBL TEWCTBUA
TerioBbIX MamMH. [IpeobpazoBanus sHEpruu
B TemioBbIXx MammHax. KoapduuneHt
nosesHoro  geiicrBus  (manee —  KIIM)

ternoBoil mammHbl. [{ukn Kapuo u ero KI1/|

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHUPOJE.
Tenmosrie JIBUTATEIN. DKOJIOTUUECKUE

Hp06HCMBI TCIINIOSHCPTCTUKHA

3.2.7

TexHuueckue YCTPOMCTBA: JIBUTaTeIlb
BHYTPEHHETO Cropasus, OBITOBOI

XOJIOAWJIBHUK, KOHAUITUOHED

3.2.8

[IpakTrueckue padbotel. U3mepenue yaenbHOn

TEIUIOEMKOCTH

3.3

##H#Par### AT PETATHBIE COCTOSAHUA BEIIIECBA. ®A30BbIE

ITEPEXO/IbI




3.3.1

[TapooOpazoBanue u KoHneHcanus. Vicnapenue
u KUIICHHE. VY nenbHast Teriora
napooOpa3oBaHusi. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHUS OT JaBJICHHUA

3.3.2

AOcComIoTHAsS ¥ OTHOCHUTEIbHAsA BIAXKHOCTh

Bo3ayxa. HacelienHslil map

3.3.3

Trépnoe TEJO. Kpucramnmueckue u
amopdHble Tema. AHHU30TPONUS  CBOWCTB
KPHUCTAIIJIOB. Kunxue KPUCTAILIIBL.

CoBpemMeHHbIE MaTepUallbl

3.34

IlnaBnenue wu KpucTajuin3anus. Y nennHas

TeruioTa miasiaeHus. Cyonumanust

3.3.5

YpaBHeHHe TEIIOBOTO OanaHca

3.3.6

TexHuuyeckue yCTpPOHCTBA: THUTPOMETP U
MICUXPOMETP,  KAJIOPUMETpP,  TEXHOJOTUHU
MOJIyYEHUS] COBPEMEHHBIX MaTepHUaJIOB, B TOM

YUCJIC HAHOMATCPpHAJI0B, U HAHOTCXHOJIOTUHN

3.3.7

IIpakTrHueckue paboThI. N3mepenune

BJIAJKHOCTH BO3aYyXa

DJIEKTPOAMMHAMUKA

4.1

###HParfH##OJIEKTPOCTATUKA

411

OnekTpu3anus Tel. DJIeKTpudeckui 3apsa. [Isa

BU A DJICKTPUYCCKHUX 3apsA10B

41.2

HpOBO,Z[HI/IKI/I, AUIJICKTPUKHU u

MOJTYTPOBOTHUKH

4.1.3

3akoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaia

41.4

B3aumopeiictBue 3aps10B. 3akoH Kynona

415

DIIEKTpHYECKOE oJIe. HanpsxénnocTs
AIIEKTPUYECKOTO OJIS. [Ipuanmn
cyneprnosuiui.  JluHMM ~ HanpsHKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

4.1.6

PaGota cumim  3MEKTPOCTATUYECKOTO  TOJIS.

Ilorenuuain. Pa3HoCTh NOTEHIINATIOB

4.1.7

HpOBOILHI/IKI/I U OUBJICKTPUKU B HOCTOSIHHOM




AJNIEKTpUUYECKOM  moje.  Jludnexrpuyeckas

MPOHUIIAEMOCTh
DNEKTPOEMKOCT. Konpencarop.
4.1.8 ONeKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCaTopa.
DHeprus 3apsyKEHHOT0 KOHEHCcaTopa
TexHuueckue  ycTpOWCTBa:  AJIEKTPOCKOII,
419 AIIEKTPOMETp, DJIEKTPOCTaTUYEeCKasi 3alluTa,
o 3a3eMJIEHHUE BJIEKTPONPUOOpPOB, KOHJIEHCATOP,
KCEpPOKC, CTPYUHBIN IPUHTED
4110 [TpakTueckue paboTHI. N3mepenue

BHCKTPOéMKOCTI/I KOHJACHCATOpa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VYcnosus CYILICCTBOBAHUSA IIOCTOAHHOI'O

421 aJIeKTpUuYecKoro Toka. Mcrounuku Toka. Cuna
ToKa. [TocTosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DNEeKTpUYECKOe CONPOTUBJIEHHE. Y IETbHOE
o COIIPOTHUBIIEHUE BEIIECTBA
424 [TocnenoBarenbHOE, napajuiesibHOe,
o CMEIIaHHOE COeIMHEHHE IPOBOTHUKOB
Pabota snexkTpudeckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
4.2.6 MOIHOCTB 3AEKTPUUECKOTO TOKA
anekTponBrkymmas cuna (mamee — JJC) u
427 BHYTpPEHHEE CONPOTHBIIEHHE HCTOYHHMKA TOKA.
o 3akoH Oma I TOJHOM  (3aMKHYTO)
anekTpuueckoit renu. Kopotkoe 3amMbikaHue
DJeKTpOoHHas POBOJMMOCTb TBEPIBIX
198 METaJIJIOB.  3aBUCUMOCTb  COMNPOTHUBIICHUSA
o METaJUIOB oT TeMIIepaTyphbl.
CBepX1mpoBOAMMOCTD
429 OnexkTpuueckuid TOK B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

[TomynpoBouuku. COOCTBEHHAS U TPUMECHAs
MIPOBOJIUMOCTh ITOJIYIIPOBOJHUKOB. CBOMCTBA

p-n nepexoaa. [TomynpoBogHUKOBEIE TPUOOPHI

4211

ONEKTPUUECKUII  TOK B DJIEKTPOJIMUTAX.
DIIeKTPOTUTHIECKAs JTUCCOIAALIHSL.

DIIEeKTPOIU3

4.2.12

DJIEeKTPUUYECKU I TOK B rasax.
CaMOCTOSTEIbHBIE U HECAaMOCTOSITENIbHBIN
pa3psaa. PasnuuHble TUINBI CaMOCTOSITEIBHOTO

paspsiaa. Mosaus. [1nazma

4.2.13

TexHuueckue  YCTpOMCTBa: amIepMerp,
BOJITMETP,  pEOCTaT, MCTOYHUKH  TOKa,
AIIEKTpOHArpeBaTeNbHbIe npuOopHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPBI, TEPMOMETP
COTPOTHUBIICHUS, BaKyyMHBII MO/,
TEPMUCTOPbI U (doTope3ucTopsl,

HOJ'IYHpOBOI[HI/IKOBHﬁ AUOoa, raJlbBaHHUKa

4.2.14

[TpakTnueckue paboTHI. H3yuenue
CMEIIaHHOTO COEIUHEHMSI PE3UCTOPOB.

WN3smepenne OJIC HCTOYHMKA TOKa M €ro
BHYTpEHHEro conpoTuBieHusa. HaOmronenue

9JICKTPOJIN3a

11 KJIACC

Kon Koanposepsiemoro
pasaena 3JIEeMEeHTa

IIpoBepsiemble 3JIeMEHTbI COlEPKAHUSA

4

SJIEKTPOAMMHAMUKA

###Part##MATHUTHOE I1OJIE. DJIEKTPOMAI'HUTHAA MHAYKIA

43.1

IlocTtossHHBIE MarHuTbl. BzaumonencTBue

IIOCTOSHHBIX MarHuToB

4.3

43.2

MaruutHoe Tmone. BekTop MarHuTHOM
HWHAYKIWH. HpI/IHLII/IH CYNCpIIO3UIINHN.

Jluanm mMarmuTHOM uWHAykuuu. Kaptuna




JIMHUM  MAarHuTHOW  HMHAYKUUMHA  TOJIA

IIOCTOAHHBIX MAarHuTOB

MaruuTHOe 110J€ MPOBOJHUKA C TOKOM.
KapTuna nuHMil 10N JUIMHHOTO MPSIMOTO

IIPOBOAHHMKA MW 3aMKHYTOI'O KOJIBIHEBOI'O

433 MPOBOJIHMKA, KAaTyIIKU C TOKOM. OmbIT
Opcrena. BzaumoelicTBrue NpOBOIHUKOB C
TOKOM
434 Cuna Amriepa, €€ MOJyJIb M HallpaBIICHUE
Cuna JlopeHua, e€ MOAyJIb U HalpaBJICHUE.
JIBukeHre  3apsDKEHHOM — 4acTUIBI B
433 OZIHOPOJHOM MAarHUTHOM mone. PaGora
cuiibl JIopeHiia
4.3.6 SIBneHne 3NeKTPOMarHuTHOM MHIYKIUU
4.3.7 [ToTok BEeKTOpa MArHUTHON MHIYKLIUHU
S/1C nHAyKIHU. 3aKOH IEKTPOMAarHUTHOM
438 nHaykunn Papanest
BuxpeBoe snextpuueckoe mone. IJIC
MHIYKIMA B TPOBOJHUKE, JBIXKYIIEMCS
439 MOCTYNATENbHO B OJHOPOJHOM MarHUTHOM
noJie
4.3.10 [TpaBumno Jlenma
NHayKTUBHOCTH. SIBIIEHUME CAMOWMHIYKIUH.
4.3.11
O/1C camouHIyKIIMHN
DHeprusi MarHUTHOTO TIOJNS KAaTYIIKH C
4.3.12
TOKOM
4.3.13 DIEKTPOMArHUTHOE T0JIe
TexHudeckne  yCTPOWCTBA:  IOCTOSIHHBIE
MarHuThl, AJIEKTPOMATrHUTHI,
4.3.14
AIIEKTPOJBUTaTENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTUI, UHAYKIIMOHHAS I1€Yb
[IpakTuueckue paboTEHL. Nzyuenue
4.3.15 MarHMTHOTO T1IOJA KATyIIKH C TOKOM.

UccnenoBanue neiicTBUA  HOCTOSHHOIO




Mar"Hura Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUS BHGKTpOMaFHHTHOﬁ HHAYKOWUH

KOJIEBAHM 1 BOJIHBI

5.1

#HPartHHH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

Konebarensnas cucrema. CBOOOIHEBIE
konebOanus. ['apMoHHMuecKue KoyieOaHusI.
[lepron, wactora, amiumatyna u  (dasa

KoJiebanuit

512

[IpyxvHHBI MasTHUK. MaremaTu4ecKkui

MasiTHHK

513

VYpaBHEHHE TapMOHMUYECKHX KOJeOaHUi.
Kunematunueckoe u JIMHAMHYECKOE

OIUCaHME KOJIEOATEIHHOTO IBIKEHUSA

5.14

IIpeBpanicnue SHEPruu pu
FapMOHMYECKUX  KOJIeOaHUSX. Cas3p
aMILTATY /b Kosie0aHui UCXOJIHON
BEJIMYMHBI C aMIUIUTyJaMHu KosieOaHUil eé

CKOPOCTH M YCKOPEHUS

5.15

Konebarenbubiit  koHTyp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIE KoJIeOaHus B
uaeaTbHOM  KOJeOaTeJIbHOM  KOHTYpE.
AHAIOTUST MEXIYy MEXaHWYeCKUMH U
AJIEKTPOMAarHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

5.1.6

3akoH COXPAHCHUSA SHEPIrUu B HUACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

By eHHbIE MEXaHUYeCKue KoJieOaHwusl.
Pe3onanc. Pe3onanchHas KpHUBasl.
BrenyxaeHHbie JJIEKTPOMarHUTHHIE

KOJIeOaHUS.

5.1.8

Ilepemennbii  TOK.  CHHYyCOMIAIBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MontHocTb MEPEMEHHOTO TOKA.

AMIIIUTYAHOE U JIEHCTBYIOIIEE 3HAUEHUE




CHJIBI TOKA W HAITPAKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepenaua
U MOTpebsieHne 3JIEKTPUUECKON HSHEPrUu.
OKOJIOTUYECKUE PUCKU MPU IPOU3BOICTBE
AIEKTPUYECKON SHEPIuHu. Kynberypa
MCII0JIb30BaHUs AJIEKTPO3HEPIUH B

HOBCGI[HGBHOﬁ KHU3HHU

5.1.11

Texuuueckue ycTpoiicTBa: celicmorpad,
HIEKTPUICCKHIA 3BOHOK, JIMHUA

QJICKTpoIICpcaaqd

5.1.12

[Ipaktnueckue pabotel. MccrnenoBanue
3aBUCUMOCTH TE€pUOJa MajbIX KoJIeOaHUN
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI
rpy3a. MccnenoBanue nepeMeHHOIO TOKa B
LeNu U3 IOCIEN0BAaTeNIbHO COCTUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U Pe3UcTopa

5.2

#HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

5.21

Mexanuueckue BOJTHBI, YCIIOBUS
pacnpoctpanenus. [lepuon.  CkopocTh
pacrpoCTpaHeHHss W JUIMHA  BOJIHBI.

HonepeqHI)Ie H IPOJAO0JIbHBIC BOJIHEBI

5.2.2

###Par## Nurepdepenuus u nudpaxuus

MEXaHUYCCKHUX BOJH

5.2.3

3Byk. CkopocTh 3ByKa. ' pOMKOCTH 3ByKa.

Beicota Tona. TemOp 3ByKa

524

OJIEKTPOMarHuTHbIE  BOJIHBL. Y CJIOBUSA
W3IIy4eHHUS]  AJIEKTPOMArHUTHBIX  BOJIH.
B3anmnuas opuenTanus BexktopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BaAKyyM¢€

5.25

CBoifcTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaXXCHHUE, MNPEIOMJICHHE, MOJSApU3aIns,
mudpakuus, uHTepdeperuns. CKOpocTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.

HpI/IMeHeHI/Ie OJICKTPOMAariuTHBIX BOJIH B




TEXHUKE U OBITY

5.2.7

[IpuHUMIIBI PagUOCBSA3M U TEJIEBUJICHUS.
Pagnomoxaryst. DJIEKTPOMarHuTHOE

3arpsI3HCHUE OKPYIKAFOIICH CPe/Ibl

5.2.8

TexHuyeckue yCTpoOMCTBa: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, yJIBTpa3ByKOBas
MUArHOCTHKAa B TEXHMKE W MEJHULUHE,
pamap,  paguONpUEMHHUK,  TEJIEBU30pP,

anTeHHa, Tenedon, CBY-meup

5.3

#H#HParHH#HOITTUKA

531

[IpssMonMHEHOE PacIpOCTpPaHEHUE CBETA

B oHOpoaHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAXKEHMS
cBera. [loctpoeHne M300pakeHN B IIOCKOM

3epKajie

5.3.3

[penomienne cBeTa. 3aKkOHBI TPETOMIICHHS
CBeTa. AOCOITIOTHBIH MOKa3areib

MMPEIOMJIICHUA

5.34

Iomxoe BHYTpEHHEE OTpaKEHHE.
[IpenenbHbIl yroJl MOJHOIO BHYTPEHHETO

OTPAKCHUA

5.35

Hucnepcuss  cBera. CIOXHBIH  cOCTaB

oenoro ceera. L{Ber

5.3.6

CoOuparonie ¥ paccerBarolIfe JUH3BI.
Tonkasg nuH3a. POKYCHOE PpACCTOSHHE W
ONTHYECKass  CWjia  TOHKOM  JIMH3BI.
[TocTpoenue n300pakeHN B COOMPAIOIIINX
u pacceuBaromux JauH3ax. Dopmyna
TOHKOM JHWH3BL. YBEIMYCHHE, JaBacMoOeC

JIMH301

5.3.7

[Ipenensl NPUMEHUMOCTH TE€OMETPUYECKOM

OIITUKHU

5.3.8

WNnrtepdepentius  ceera.  KorepeHtHbIe

UCTOYHHKHU. YcnoBus HaOIIOEHUS




MaKCUMYyMOB u MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)a3HBIX KOI¢pCHTHBIX UCTOYHUKOB

Hudpakmuss  cBera.  JudpakuuonHas
pemérka. YcinoBue HaONIOICHUS TIaBHBIX
5.3.9 MaKCUMYyMOB npu HaJgeHuu
MOHOXPOMATHYECKOTO CBETa Ha

TU(PPAKIUOHHYIO PEIETKY

5.3.10 [Tonstpusarus cBera

TexHudyeckne yCTpOWCTBA: OYKH, JIyIa,

doroanmapar, NPOEKIUOHHBIN ammapar,

53.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, JudpaKIuOHHAS peiéTka,
TIOJISIPOH T
[IpakTuyeckne  pabOTHI N3mepenue

nokasarens npesnomienus. MccnenoBanue
5.3.12

CBOMCTB  W300pakeHHMH B  JIMH3aX.

Ha6J’IIOI[eHI/Ie AUCIICPCHUHU CBCTA

SJIEMEHTAHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHnnBI PUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. IToctynatsl TEOpHUH
6.1 OTHOCUTEJIBHOCTH: MHBAapUaHTHOCTh
MOJyJsl CKOpPOCTH CBE€Ta B BaKyyMe,

IIPUHIUIT OTHOCHTEIIBHOCTH DWHIITENHA

6 OTHOCUTETBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemyieHHe BpEeMEHH U COKpaIleHue
JUTHHBI
6.3 DHeprus 1 UMIyJIbC CBOOOTHOMN YaCTHIIbI
CBsI3p Macchl C DHEPTHEH W HUMITYIHCOM
6.4 CBOOOIHON 4YaCTUIIBI. DHEPrus MOKOsS
¢BOOOHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
- H#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1 ®oronsl. Popmyna [lnanka cBA3M dHEPrUK




dorona ¢ ero uyacToTod. OHeprus u

UMITYJIbC (JOTOHA

7.1.2

OTtkpeiTHE U UccaeaoBanue Gorodddekra.
Ombitet AI. CroneroBa.  3aKOHBI

dboTtodrddekra

7.1.3

YpaBHeHue OHHIITEHHA hilae: ¢
dboTtodrddekra. «Kpacnas TPaHUIIA

dororddekra

7.1.4

Jasnenue ceera. OnbiTel [1.H. JIeOenena

7.15

XHUMHUECKOE ﬂeﬁCTBHe CBCTa

7.1.6

Texuuueckue ycTpoiicTBa: (oTOIIEMEHT,
dboTomaTUHK, COJIHCUHAs Oarapes,

CBETOOHNOA

7.2

CTPOEHUE ATOMA

721

Monens atoma Tomcona. OnbBITEL
Peszepdopaa mo uccnenoBaHuio CTPOSHUS

aToMma. HnaHeTapHaﬂ MOACJIb aTOMa

7.2.2

[Toctynatet bopa. Hznyuenue u
noryiomeHue (QOTOHOB TMpU  Iepexone
aToMa C OJHOIO YPOBHS JHEPruM Ha
apyroi. Buasl ciektpoB. CnekTp ypoBHER

SHEPTUH aTOMa BOJIOPOA

7.2.3

BosmoBele cBoiicTBa uactwil. BoJHBI 1€
bponns. KopnyckynsipHo-BOIHOBOM
nyanu3M.  Jludpakmus IIEKTPOHOB Ha

Kpucrajuiax

724

CrnoHTanHoe U BBIHYXXJICHHOC H3JIYYCHHC.

YcTpoiicTBO M IPUHIIMI PabOTHI J1a3epa

7.25

TexHUYecKrne yCTPOMCTBA: CHEKTPaIbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnueckne  pabotel.  HaGmromenue

JIMHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO




7.3.1

Metoabl HaOMIONEHUST W PETUCTpAIMU

SJIEMEHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE  PagUOAaKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHH0 cocTaBa
paauoakTHBHOrO  u3iydeHus. CBoiicTBa
anb(a-, Oera-, raMma-u3nydeHus. BrusHue

PaauOaKTHUBHOCTH HaA JKHWBBIC OPraHU3MbI

7.3.3

OTkpplTHE  IIPOTOHA U HEUTpOHA.
Hyknonnas mopnens siapa Ieiizenbepra —
WBanenko. 3apsan saapa. MaccoBoe 4uciio

sapa. 3oTonbl

7.3.4

Anbda-pacna. DNIEeKTPOHHBII u
NMO3UTPOHHBIA  Oera-pacman.  [amma-
U3ITy4YCHHE. 3aKOH  paJAMOAKTUBHOTO

paciaaa

7.3.5

9Hepr1/151 CBsA3HU HYKJIOHOB B AApe.

Anepubie cuibl. Jlegext Macchl siapa

7.3.6

ﬂnepHHe peaKknuu. I[eHeHI/Ie n CHHTC3

saaep

7.3.7

SAnepHsiit peaxTop. TepmosinepHbIit
cuHre3. [IpoOGneMbl ¥  HEPCHEKTHBBI
SAJIEPHOM  DHEPreTUKU. DKOJIOTHYECKHE

ACIICKThI smepHoﬁ OHEPICTUKU

7.3.8

OneMeHTapHble  4dacTuipl.  OTKphITHE
[IO3UTPOHA. @yH1aMEHTAIIbHBIE

B3aMOJICUCTBUS

7.3.9

TexHudyeckue  yCTpOMCTBA:  JO3UMETD,
kamepa BuibcoHa, snepHBIl peakTop,

aroMHas bomba

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue
TPEKOB YaCTHI] (1o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. Co3Bes3nmus, SpKHe




3B63,ZU>I, IIJTaHEThI, UX BUAUMOC IBUXXCHUC

8.2

Comueunast cucrema. llmaHeTsl 3eMHOU
TPYIIIBI. IImaneTsI-ruranTel u ux
CIIyTHUKH, KapJIMKOBBIE IIaHEThl. Maible

Tenna CoIHEYHOH CUCTEMEI

8.3

Connue, ¢orochepa u  armocdepa.

ConHeyHas aKTUBHOCTh

8.4

Hctounuk sHeprun ConHua U 3BE311

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJnyc, TeMIlepaTypa,
170:¢ B3aUMOCBSI3b. Hwnarpamma
«CTHEKTPaNbHBI  KJIAcC — CBETUMOCTBY.
3BE3bl  IVIABHOWM  I1OCIIEIOBATENILHOCTH.
3aBUCUMOCTh «MacCa — CBETUMOCTBbY» JUIA

3B&3]] ITIaBHOM IOCICA0BATCILHOCTH

8.6

H#H#HPar###BuayTpeHHee  CTpoeHue  3BE3NL.
COBpeMeHHBIe NpeaACTaBICHUA (6]
npoucxoxaeHun U spomoiu ConHuoa u

3BE3. DTaIbl )KU3HA 3BE3]I

8.7

Mneunsii  Ilyre — Hama [anakrtuka.
CnupanbHass  crpykrypa  ['amaktukw,
pacnpezneneHue 3BE3N, Tra3a U IBUIN.
[Tonoxxenne wu paBwkenne ConHoa B
lamaktuke. Ilmockas w  cdepudeckas

moacucTeMsl [ amakTuku

8.8

Tuner ramakTuk. PagmoramakTmku W

KBa3apsl. YEpHBIE ABIPHI B AApax rajJakTHK

8.9

Bcenennas. Pacmupenue — BceeneHHOM.
3akon XaO6ma. Pas0eranue rajiakTHK.
Bospact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukToBoe usiyyeHue

8.10

Macmrabnass  cTpykTypa  BceneHHOI.
Meraranaktuka. Hepeménnbsie npoGiiemsbl

aCTPOHOMHUU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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