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1. HIOACHUTEJIBHAS 3AIIMCKA

[IporpamMma no ¢usuke 0a30BOro YpOBHsS Ha YpPOBHE CpPEIHETO OOLIETO
oOpa3oBaHMsI pa3pabOTaHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM IMporpaMmsl, mnpenacraBieHHbx B OI'OC
COO, c yu€tom ¢enepanpbHON pabodeil MPOrpamMMbl BOCIUTAHUS, KOHIIEIIIAN
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoii deaepanuu, peaau3yolnX OCHOBHbIE 00pa30BaTeIbHbIe IPOrPAMMBI
Y OPUEHTUPOBAHA HA pean3aluIo B IIEHTpe 00pa30BaHUsl €CTECTBEHHOHAYYHOU U
TEXHOJOTHUECKON HarpaBieHHocTel «Touka pocray, co3gannoro Ha 6aze MKOY
COIII Ne 5 r. Maiickoro ¢ 1eNblo pa3BUTHA Y 00yUYaIOIINXCA €CTECTBEHHOHAYYHOMH,
MaTeMaTU4YeCcKoi, HH(OPMAIMOHHON TPaAaMOTHOCTH, (POPMHUPOBAHUSI KPUTHUECKOTO
Y KpPEaTHBHOI'O MBIIIUICHUS, COBEPILIEHCTBOBAHNS HABBIKOB €CTECTBEHHOHAYYHON U
TEXHOJIOTMYECKOM HAIpPaBJIEHHOCTH, a TaKXkKe JUIs IPAaKTHUYECKOM OTpabOTKU
y4eOHOro Marepuaia no yueoOHomy npeamery «Puznkay.

Copepxanue mporpamMmbel 1o (U3MKE HANpaBlIeHO Ha (opMHpOBaHHE
€CTECTBEHHO-HAY4YHOM KapTUHBI MUpa oOydatomuxcs 10—11 kinaccoB npu oOyueHun
uxX (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM OI'OC COO K maHUpyEMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyUEHHs], a TAKKe
YUHUTHIBAET HEOOXOJUMOCTh pealh3allMi MEXIPEIMETHbIX CBsA3€d (U3UKU C
€CTECTBEHHO-HAYYHBIMHU Y4YE€OHBIMH NpeMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
LEeIU U3y4eHus: (PU3UKU Ha YPOBHE CPEAHEro oOIIero o0pa3oBaHus, MJIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUST Kypca (HU3UKHM: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[TporpamMma no pu3sMKe BKIIOYAET:

IUTaHUPYEMbIE pe3ysbTaThl OCBOEHUS Kypca (pU3MKM Ha 6a30BOM ypOBHE, B
TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJlaM O0yUYEHUS;

coJiepkaHue yuyeoHoro npeamera « @Pu3uka» 1mo rogam o0ydeHwusl.

®duzuka Kak Hayka o HauOosiee OOUIMX 3aKOHAX MPHUPOJbI, BBHICTYNas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MAaTEpHAJIOB C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
($u3MKK BHOCUT OCHOBHOM BKJIaJl B (POPMHUpPOBAHUE €CTECTBEHHO-HAYYHOM KapTHUHBI
Mupa oOyvarommuxcs, B (opMHpOBaHHME YMEHUN MPUMEHSTh HAYYHBIH METO[
MO3HAHMS TP BBIMOJIHEHUN UMH Y4€OHBIX UCCIIETOBAHUIA.



B ocHoBy Kypca (u3MKu a1 ypOBHS CpeaHEero ooOumiero oOpa3oBaHMs
MOJIOKEH PAd HIAEH, KOTOpbIe MOXHO paccMaTpuBaTh KaK MPUHIMUIBI €ro
MIOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBHM C HEW KypC SIBISETCSA JIOTHYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pasleioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoesn cenepanuzayuu. B CcOOTBETCTBHM C HeW Matepuan Kypca (U3NKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(opMUpOBaHKE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoesn ecymanumapusayuu. EE peanuszanusi npeanonaraeT HCIOIb30BaHUE
TYMaHUTApHOTO MNOTEHIMala (U3NYECKON HayKu, OCMBICICEHUE CBSI3U Pa3BUTHUS
(GU3HKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoess npuxnaownoii  nanpasnennHocmu. Kypc @usuku mnpeamnonaraet
3HaKOMCTBO C IIMPOKHAM KPYTOM TEXHMUYECKHUX U TEXHOJIOTHMUYECKUX MPUIIOKEHUHN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TMOCPEICTBOM BBEIECHHS 3JIEMEHTOB
COJEp)KaHUsl, TMOCBSIMIEHHBIX DJKOJOTHYECKHMM TMpo0JeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHUKW M TEXHOJIOTUH, a Takxke OOCYKICHUS
po6JieM pallMOHAIBHOTO MPUPOONIOIb30BAHMS U HKOJIOTHYECKOM 0€3011aCHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMU Kypca (U3MKU Ha YpOBHE CpPEAHEro OOLIEero
oOpa3oBaHus SBISIOTCS (U3MUEcKue Teopuu ((hopMHUpOBaHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, PaHULIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-eSTENIbHOCTHBIN TIOJIX0J] B Kypce (PU3UKU pean3yeTcsi Mpexke
BCEro 3a CYET OpPTraHU3alUU SKCIIEPUMEHTAIBHON AESITENTFHOCTH O0YYaroIIHXCS.
J51s 6a30BOTO YPOBHS Kypca (PU3UKU — ATO HCIIOIH30BAHUE CUCTEMBI (PPOHTAITBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPHIE B Iporpamme
no (usuke oObEIUHEHBI B OOIIMUNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Breiienenne B yKa3aHHOM TME€peYHE J1a0OpAaTOPHBIX padOT, MPOBOJUMBIX TS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCA yYaCTHUKAMU 00pa30BaTeIbHOTO IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalIeHHs KabuHeta ¢usuku. [Ipu
TOM OO0ECleunBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE yIeiseTcs pelieHUI0 pacu€THBIX U KaYeCTBEHHBIX 3a71au.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
(¢u3nyecKol MOAENbI0, MO3BOJIAIOIIME MPUMEHATh HW3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasjiena Kypca, TaKk M UHTErpUpysl 3HAHUSA W3
pasHbIX pa3zaenoB. lJig KaueCTBEHHBIX 3a/1a4 NPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBICHUM M IPOLIECCOB B OKPYXKAIOLIEH
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KU3HU, TpeOyrone BbIOOpa (U3MYECKOW MOAENU Jid CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ T1peboBanuamu DPIOC COO k MarepuasbHO-
TEXHUYECKOMY 00€CIEUeHUIO yueOHOTo mpoliecca 6a30BbIi ypOBEHb Kypca (PU3UKU
Ha YpOBHE CpEAHEro oOIero oOpa3oBaHMs JOJKEH H3ydaThCsl B YCIOBUSX
npeaIMeTHOro KabuHeTa (M3MKU WM B YCJIOBHUAX HMHTETPUPOBAHHOTO KaOuWHeTa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HEeoOXoauMoe J1abopaTopHOE OO0OpYNOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme o (pu3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMOHCTpallMoHHOE  000pyZoBaHHE (OPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHH.

JlabopatopHoe 00OpyJIOBaHHE MJiI YYEHUYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHMueckue KOMILIEKTHI
7abopaTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU HEJIAMM U3y4eHHS GUZUKHU B 00111eM 00pa30BAHUHM SIBIISIIOTCS:

dbopMHpoBaHME HHTEpEca W CTPEMJICHUS OOydYaromuxcsi K HayYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI];

pPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HAaHMsS U (PopMUpOBaHHE
HCCJIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

(dopMupoBaHrE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB
CTPOEHHUS MaTepuH U PyHIaMCHTAJIbHBIX 3aKOHOB (DM3HKH;

dbopmupoBaHre yMEHUN OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (PU3UUECKUX
3HAHWHM M HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHrE TPEACTABICHUN O pONM (U3MKW JUISI PA3BUTHS JPYTHUX
CCTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JlocTukeHne 3TuX 1iesiell 00ecrednBaeTCsl peleHHEM CIEAYIOIUX 3a1a4d B
nporuecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:

MpUOOpPETEHUE CHUCTEMBI 3HaHU 00 00IMUX (PU3MUECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHWKY,  MOJEKYISpHYl0  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHrE YMEHUI PUMEHSTh TEOPETHUCCKUE 3HAHUS 1S OOBSICHEHUS
bu3nueckux SBICHUN B MPUPOJE W JUIsl NPUHSITHS NPAKTUYECKUX DEIICHUN B
MOBCEHEBHOM KU3HU;



OCBOCHHME CIOCOOOB pEIIEHUs pa3JIMYHBIX 3a/lad C $BHO 3aJaHHOU
dusznyeckoil Monemblo, 3a/1ad, MOJPa3yMEBAIOIIMX CaMOCTOATEIBHOE CO3/IaHUE
buznyecKoil Moenu, aIeKBaTHON YCIOBHSIM 3a/1a4U;

MOHUMaHue (PU3NIECKUX OCHOB W TIPUHIIMIIOB JECUCTBHUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO CPENY;

OBJIAJICHAE METOJIaMU CaMOCTOSITEJIBHOTO IJITAHUPOBAHUS W MPOBEIACHUS
GU3MYEeCKUX OKCIEPUMEHTOB, aHaIW3a W HHTEpHpeTanuu  WHGOpPMAIIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JlaHUE YCJIOBUH MJisi Pa3BUTHUSI YMEHUU MPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPYECKOU J1eATEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHb) HAa YPOBHE CpPEIHETO OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B Hezel0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

2. COAEP)KAHUE OBYYEHUA

10 KUIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 O3HAHUSA

®usuka — Hayka o npupone. HayuHble METOIBI ITO3HAHUA OKPYXKAIOLIETO
Mupa. Ponb 3kcriepuMeHTa u TEOpUH B IPOLECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (husuke.

MopenvupoBanue (QpU3NYeCKUX SIBICHUN U mpoleccoB. HayuHble runmoTessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbl NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbs u Mecto pusuku B GOpMUPOBAHMM COBPEMEHHON HAyYHOW KAPTUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele U UU(GPOBBIE H3MEPUTETbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOIO JIBUKEHUSI.
Cuctema otcu€ra. TpaekTopus.

ITepemelnienue, CKOpOCTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTepUabHOW TOYKH, UX MPOEKIMH HA OCH CUCTEMbI KOOpPIHMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE W PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBWXEeHHE. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUsS, IIyTH U IMepeMelIcHus
MaTepUaJbHOM TOYKHU OT BPEMEHH.

CBobOosHOE TIasieHue. Y CKopeHue CBOOOHOTO MaeHus.



KpuBonuneitnoe jaBwxeHue. JIBUXKEHHME MATEpPUAIbHOW TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM MO0 MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopoctk. [lepuon 1 wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHnueckne YCTPOWCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CIUAOMETD,
JIBUKEHHE CHAPAJIOB, LIEITHBIE U PEMEHHBIEC MIEPEIAYU.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILTIOCTPALASI KUHEMATHYECKUX XapPaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpazoBaHue NBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yX€e U B Pa3pEKEHHOM IPOCTPAHCTBE.

HaGnronenue nBwxeHusi Tena, OpOIIEHHOTO IMOJ YIiOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Hanpagnenue ckopocTyl pu ABMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydyeHne HEpaBHOMEPHOTO JABHMKECHUSA C LEIBIO OMPEAECICHNUS] MTHOBEHHOM
CKOpPOCTH.

HccnegoBanne COOTHOLICHUS MEXIYy MOYTSIMH, MPONUJICHHBIMU TEJIOM 3a
MOCIICIOBATENbHBIE PABHBIE MPOMEXKYTKHM BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne nBMKEHUS IAPUKA B BA3KOU )KUIKOCTH.

N3yuenune aBuxeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuauun  otHocurenbHOCcTH  ['anmunes. llepBeii  3akoH  HeroToHa.
NHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cuil. Bropoit 3akon HeroToHa
JUUIs. MaTEpUalIbHOM TOUKHU. Tpetnit 3akoH HproTOHA 17151 MaTEpUabHBIX TOYEK.

3akoH BcemupHOro TtAroteHusi. Cuma Tsokectd. llepBas kocMuueckas
CKOpOCTb.

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

Tpenune. Buabl Tpenus (Mokosi, CKoiabkeHus1, kadyeHus1). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUs U cuiia TpeHus nokosi. Koaduipent tpenus.
Cuna conpoTUBIICHUS MPU ABUKEHUU TeEJa B )KUJKOCTH UJIU Ta3e.

[TocTymarensHOE U BpalaTeIbHOE IBIKEHIE a0COIIOTHO TBEPOTO TeEa.

MoOMEHT cuiibl OTHOCUTENIBHO OCH BpamieHud. [lnedo cumbl. YcmoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: MOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHune nHepuuM.

CpaBHeHHE MacC B3aUMOJACHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cu.



CrioxeHune Cuil.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(opMalinu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TAJICHHH.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbYKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yuyenue aBMKEHUS OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariui.

UccnenoBanne ycinoBUM paBHOBECHS TBEPAOTO TeJd, HMMEIOLIETO OCh
BpAIlCHUS.

Tema 3. 3aKoHbl COXpPAHEHUA 6 MEXAHUKE

Nmnynbc maTepuanbHOM TOYKM (Teja), CUCTEMBl MAaTE€pUaIbHBIX TOYEK.
NMnynbc cuiibl M MU3MEHEHHE HMMITYJIbCA TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE IBHKEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckass sHeprus maTepHalibHOM TOYkKH. TeopemMa 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[ToreHumanbHas DHEPIUsl. [ToreHunanbHas DHEPIUs YIpYyro
nehopMUpOBaHHOM NPYKUHBL. [ToTeHIIManbHAas SHEPTHs Tea BOJIM3HU MOBEPXHOCTU
3eMIIH.

[loTennuanpHble W HEMOTEHIMANbHBbIE  Ccwibl.  CBsi3b  PabOTHI
HEIMOTEHIUAIBHBIX CUJI C ”3MEHEHNEM MEXAHUYECKOW SJHEPTUU CUCTEMBI TEJl. 3aKOH
COXPaHEHUSI MEXaHUYECKOU YHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOAOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

[lepexoa NOTEeHIMATILHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonvl

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO ABYX OJUHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIBI ¢ U3MEHEHHEM MEXaHUYECKOW SHEprUu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. Mosekyisipaast u3snka 1 TEepMOJIMHAMUKA

Tema 1. Ocrosbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE MOJOKEHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe maBmxkenue. [duddysusa. Xapakrep ABWKEHUS H
B3aHMMOJECUCTBUS 4YacTUIl BelmlecTBAa. Mojaenu CTpOEHHUs ra3oB, XHUJIKOCTEH U



TBEPJIBIX TEI U 0OBSICHEHHE CBOMCTB BEIIeCTBa HA OCHOBE ATHX Mojelieid. Macca u
pa3Mmepsbl MoJiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkama temneparyp
Llenbcus.

Mopens upeanpHoro rasa. (OCHOBHOE ypaBHEHHE  MOJEKYJISIPHO-
KUHETUYECKOW TEOpUH HUACabHOTO raza. AOCOIIOTHas TemIeparypa Kak mepa
CpelHE KWHETUYECKOM SHEpPruH TEIUIOBOIO JBMKEHHS dvacTul rasa. l[llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOMCTBA W NPAKTHUYECKOE NPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AHCKPETHOE CTPOECHHE BelEecTBa, (hoTorpaduu
MOJIEKYJT OPTaHUYECKUX COECTMHEHUN.

OnbITel 110 1P PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJCHUCTBUA.

Mogens, WUTIOCTpUpYOIIas IpUpoay AABICHHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSIHUSI HJICAJIbHOTO Tasa,
U30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Ornpenenenue mMacchl BO3AyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE M3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccnenoBaHue 3aBUCMMOCTH MEXAY MApaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxu

TepMoanHamMuueckass cucrema. BHYTpeHHSAs dHEPrus TEPMOAUHAMUYECKON
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
DHEpPrus  OAHOATOMHOTO  HWACAJIbHOrO  rasza. Buabl  Teruionepeaayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeJIbHAsI TEMIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIIOTH NpH TEIIONEpEaaye.

[Tonsitue 006 amumabatHOM mporiecce. I[lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaMm. [ 'paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akoH TepmoguHamuku. HeoOpaTtuMocTh Mpo1eccoB B MPUPO/IE.

TennoBple  mamuHbl.  [IpUHOMOBI ~ AEHCTBUS  TEIUIOBBIX  MAlIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo
nevctBus TtemioBoil mamuHbl. [Hukn KapHo u ero ko3¢ duiMeHT MoJae3HOro
JEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.
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TexHuyeckne yCTpoOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEH 3HEPTrUM Tella MPU COBEPIICHUH pPaOOThI: BBUIET
npoOku W3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.

OnpIT 1O aauabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHusl, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne yaeapbHON TEMIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpazoBanue u KoHAeHcanus. Mcnapenue u kunenue. AOCOIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmieHHBbI map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe teno. Kpucramnmueckue u aMmopgHbie Tesia. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakne xpucrtamwiel. CoBpemeHHblE Marepuanbl. [lnmaBienue u
KpUcCTayuIM3anus. Y aefibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaGnronenue HarpeBaHust v IJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIIECTBaA.

JleMoHCTpalus KpUCTaioB.

Vuenuueckuii axcnepumenm, nabopamopusie padomul

N3mepeHre OTHOCUTENIbHON BIIaXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoaAMHAMMKA

Tema 1. dnekmpocmamuxa

ONeKTpu3aums Tell. JJEKTPUYECKUd 3apsan. JlBa BUOa DIEKTPUYECKHUX
3apsanoB. [IpOBOJHUKH, IAUAIEKTPUKU M MOJYNPOBOJAHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.

B3aumopeiictBue 3apsa0B. 3akoH Kynona. TodeuHblil 37€KTpUUYEeCKUi 3apsia.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHiun
CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
HOJISL.
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PaGora cun  oanekrpocratudeckoro  mnoss.  Ilorenuman.  PasHocThb
MOTCHIMANOB. [IpOBOAHMKM W JNUINEKTPUKA B 3BJIEKTPOCTATUYECKOM MOJIE.
JlvanexkTpuyeckas MpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHncarop. IaeKTpoEMKOCTh IIIOCKOT0 KOHEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoMCTBA M IPAKTHYECKOE IPUMEHEHME: DIIEKTPOCKOIL,
AJIEKTPOMETpP, DJIEKTPOCTaTHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

IIpOBOIHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKH B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOpa OT IUIOUIAIn
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunsix cpeoax

DJIEKTPUYECKU TOK. YCJIOBHUSI CYIIECTBOBAHMUSI JJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COIMPOTUBIICHUE. Y IEIBHOE COMPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapALIEIBHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

Pabota »snextpuueckoro Toka. 3akoH JDxoyms—Jlenna. MouiHoCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABIKYIIIAsl CUjla U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHUeE.

DJIEKTPOHHAsi ~ MPOBOJAMMOCTH  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
COIIPOTHUBJICHUS METAIIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA 3JICKTPOHHBIX MTYYKOB.

[TonympoBonuuku.  CoOCTBEHHass W NPUMECHass  MPOBOAMMOCTD
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B  pacTBOpax M  paciulaBaX d3JIEKTPOJHUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIUALINS. DIEKTPOIIH3.

DJIeKTpUUeCKUii TOK B Trazax. CaMOCTOSATENbHBIH W HECAMOCTOSTEIIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, ralbBaHUKA.
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Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIMHAPHUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMmelaHHOe COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wu3MepeHHne JSIEKTPOABMXKYyIIeW cuibl. KopoTkoe 3aMblKaHue
raJbBaHUYECKOTO DJIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH CONPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoit pa3psia v MpOBOIMMOCTh BO3TyXa.

OnHOCTOPOHHSISI NPOBOAMMOCTbD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yueHne cMEmaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepenne 31eKTPOJIBHKYIIEH CHUIbI MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue anexTposusa.

MexnpeaMeTHble CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kilacce oCylIecTBISETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnuvle noHamus, CBA3aHHBIE C U3YYEHHUEM METOJO0B HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHWE CUCTEMbl YpPaBHEHUM, JHHEWHAs (QYHKIUA,
napaboa, runepOosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexannueckoe IBMKEHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEIayu, TEIIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOUM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJITPHAS MACCA, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJI, KUIKOCTEN U Ta30B,
AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JTUCCOLMAIus,
rajibBaHHKa.

l'eocpagus: BnaxHOCTh BO3/IyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUe IBUKEHHUI C HCIIOIb30BAaHHEM MEXaHH3MOB,
y4€T TpEHUS B TEXHUKE, MOJIIUIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET U JIPyTHE), ABUTATEIb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
MOJIYYEHUS] COBPEMEHHBIX MAaTepUalioB, B TOM YHCIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHHUE SJIEKTPONpUOOpOB,
KCEpOKC, CTpYHHBIH PUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkl,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.
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11 KJIACC
Pa3znen 4. JjeKTpoAMHAMMKA

Tema 3. Macnummnoe none. In1eKmpoMazHUMHAA UHOYKUUSA

[TocrosiHHBIE ~ MarHuThl.  B3anmonmeicTBHE  NMOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bexkrop marHuTHONM wuHAYKUMH. [IpuHOMO cyneprno3unuu
MAarHuTHBIX MOJIeH. JINHUM MarHUTHOM HMHAYyKIUU. KapTuHa NWMHUNA MarHUTHON
VMHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE mMoOJIE TPOBOJHHUKA C TOKOM. KapTuHa IJIMHWNW WHIYKIUA
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBrue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIPaBJICHUE.

Cuina JlopeHnia, €€ MOy b ¥ HanpaBJeHUE. J[BUKeHUE 3apsyKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

SIBiieHME DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKTOpa MAarHUTHOMU
WHIYKIUU. OJEKTPOJBIXKYILNAs CUla WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykunu @apanest.

BuxpeBoe »snektpuueckoe IMoje. OIEKTPOABWKYIIAS Cuia HWHAYKIUUA B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM IOJIE.

IIpaBuino Jlenna.

NHnykTuBHOCTE. SIBIEHME CaMOMHAYKUHMH. OJNEKTPOABMKYINAS CHJA
CaMOMHAYKIIHH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpONMCTBA W NPAKTUYECKOE MPUMEHEHHE: MOCTOSIHHBIC
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTApPHBIX
YaCTHL], UHAYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MATHUTHBIM TOJIEM.

JIuHUM UHIYKIIUY MarHUTHOTO TOJIS.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE PEKTPOMATrHUTHON MHIYKIIUH.

IIpasuio Jlenua.

3aBUCUMOCTD AJIEKTPOABUKYIIEH CUIIbI HHAYKIUU OT CKOPOCTU W3MEHEHHMS
MAarHuTHOTO MOTOKA.

SIBrieHME CAaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanne nercTBUs NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.
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HCCJ’IGI{OB&HI/IC ABJICHUA BJIGKTpOMaFHHTHOﬁ WHAOYKIIUH.

Pa3nen 5. Kojie0anus v BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUNHbIE KONEOAHUS

KonebGarenbnast cucrema. CBOOOJHBIE  MEXaHWYECKHE  KOjeOaHMUs.
["apmonnueckue xonebanus. I[lepuox, wactora, ammumryaa u (aza koideOaHU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwmii. [IpeBpareHue sHEpTUH MPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE S3JEKTPOMArHUTHBIC KOJICOAHMS B
UJCATBHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBieHue o 3aTyxaromux KouedaHusaX. BeIHyKI€HHbIE MEXaHUUECKUE
koseOanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

Ilepemennbiii Tok. CHHyCOMZANbHBI TMEPEMEHHBIM TOK. MOIIHOCTH
NIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CWIBI TOKA M
HaIpsHKEHMUS.

Tpanchopmarop. IlpousBoacTso, nepenada u NOTpeOICHUE IEKTPUUECKOM
HHEPrur. DKOJIOTHYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTporHepruu. KymnbTypa
WCITIOJIb30BAHUS JIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHuyeckre ycTpoWCTBAa M NPAKTUYECKOE NPUMEHEHHE: DIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTponepeiay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KOJI€OATEIHHON CHUCTEMBbl (MPYKUHHBIA WU
MaTEeMaTUYECKU MASITHUK).

Habmronenue 3aryxarommux KojieOaHHH.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcumiorpaMmsbl (3aBUCUMOCTH CUJIbI TOKA U HANIPSIKEHUS OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mnociaegoBaTeIbHOM COEAMHEHUM PE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTpoNepe1ayn.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

HccnegoBanue 3aBUCMMOCTH MepUOa MaJIbIX KOJEOAHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl rpy3a.

HccnegoBanne MEepeMEHHOrO TOKAa B LEeNM M3  MOCIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMACHUMHbLIE 60JIHbL

MexaHuueckue BOJIHBI, YCIOBHS pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TOPOJOJIBHBIE BOJHBI.
HNuTepdepentms u qudpakius MEXaHHIECKIX BOJIH.
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3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CIIOBUS U3JIYYEHUS AJIEKTPOMATHUTHBIX BOJIH.
B3aumHas opuentanus BektopoB E, B, V B anexktpomaruutHoil BosiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE, MPEIIOMIICHUE, MONIpu3anus, Tudpaxkius,
unTepdepenus. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Tkama 3;IeKTPOMAarHUuTHHIX BOJIH. [[puMeHEHNE 3IIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHIMIBI pauOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHuyeckre yCTpOWCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpakxeHus: ¥ NpeOMIICHHS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeHunn u qudppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnrogeHnue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOU H
YacTOTOM KOJIEOaHUIA.

HUccnengoBanne  CBOMCTB — JJIEKTPOMArHUTHBIX  BOJIH:  OTPaKECHUE,
pesioMJIeHUE, MOoJspu3anus, Tudpakius, uHTephepeHIus.

Tema 3. Onmuxa

I'eomerprueckas ontuka. [IpssMonMHENHOE pacnpoOCTpaHEHHWE CBETAa B
OJHOPOJHOM cpene. JIyu cBeTa. ToueUHBIM HCTOUHUK CBETA.

OTtpakenue cBeta. 3aKOHBI OTpaykeHus cBeTa. [locTpoeHue n300pakeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIIEHUS CBEeTa. AOCOJIFOTHBIN MTOKa3aTesb
npenomienus. [lonHoe BHyTpeHHee otpaxeHue. lIpenenbHbId yroa IOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cseta. LBer.

CoOuparomyie W pacceuBaroiiue JUH3bL. ToHKas JuH3a. DOKycHOE
paccTosiHuE W ONTUYECKas cuila TOHKOM JuH3blL. [locTpoeHnue uzoOpaxkeHuil B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. UuTepdepenius ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MaKCUMyMOB M MHHMMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakus cBera. JudpakiuoHnHas peméTka. YClIoBUE HaOIIOACHUS
IJIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus cBera.
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TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHME: OYKH, JyIa,
doToamnmapar, TPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssmMonuHeHOE pacnpoCcTpaHEHUE, OTPAKEHUE U TPEJIOMIICHHE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHoe BHYyTpeHHEE OTpakeHue. Moielib CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mopenu MUKpPOCKOIIa, TeJIeCKOTa.

Habmronenue natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIETKH.

Habnronenue nonsipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3Mmepenue nokazaresns npeoMIeHUs CTeKIIa.

UccnenoBanue cBOMCTB N300pakeHUN B JTMH3aX.

HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuwku.  [loctynatsl
CIIEHUAIBHOW TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHLHUII OTHOCUTEIIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OAHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKpAIEHUE
JUTVHBI.

DHeprus ¥ UMIYJIbC PEJSITUBUCTCKON YaCTHLIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIBCOM PEJSITUBUCTCKON YaCTHUIbl. DHEPTUs
ITOKOS.

Paznen 7. KantoBas pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®otonsl. Dopmyina [1nanka cBsi3u 3HEpTUU POTOHA C €TO YACTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

Otkpeitre u uccnenoBanue horodpdexra. Onbiter A. I'. CtoneroBa. 3aK0HBI
dotorpdexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanuiay
dboTtorddexra.

JlaBnenue cBera. OnbwiTel I1. H. JIcGenena.

XUMHYECKOE JeHCTBHUE CBETA.

TexHuueckue ycTpONCTBa M NPAKTUUYECKOE MPUMEHEHHUE: (POTORIEMEHT,
dboToaTYMK, CoJIHEUHAast OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®otorh(PexT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.
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UccnenoBanne 3akoHOB BHeMIHETO (GoTod(deKTa.
Ceeroauon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Monens atroma Tomcona. Omnwitel Pesepdopaa mo paccesHuro o -4acTHIIL.
[ImanerapHas mogmens aroma. llocrynmater bopa. U3nydyenue u mormomieHue
¢$OoTOHOB TpU TEepexoAe aroMa C OAHOTO YPOBHS SHEPTrUU Ha Jpyroi. Bujsl
cnekTpoB. CIEKTp YPOBHEW SHEPTUU aTOMa BOAOPOA.
BonnHoBeIe cBoiicTBa yactuil. BosHbl e bpoiinsa. KopnyckynsapHo-BOIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.
TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE INPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGnronenue mMHeWyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopusvie pabomol
HaOmronenue nuHeRyaToro crekrpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI, JI0KA3bIBAIOUIUE CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoakTuBHOCTH. OnBITH Pe3epdopa rmo onpeeneHnto coctaBa paguoakTUBHOTO
u3nyuyenusi.  CpoiictBa  anbda-, ©Oera-, ramMma-usinydyeHus.  BrusHue
PaANOaKTUBHOCTH Ha KUBbIE OPTAHU3MBI.
OTtkpeiTHE TpoTOHA M HeWTpoHa. Hyknonnas monens sigpa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormsl.
Anbda-pacnaa. DNEKTPOHHBIH M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.
DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledext maccel siapa.
SnepHble peakuuu. JleneHue U CUHTES sep.
Anepuseiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiemMbl U MEPCIEKTHUBBI
SJICPHON PHEPTETUKU. DKOJOTUUECKUE ACTICKThI SIACPHOM SHEPTETHUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTtoapl HAOIIOACHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.
dyHaMEeHTaIbHBIE B3aUMOJCUCTBHUSA. EAMHCTBO (U3MUECKONW KapTHHBI
MHUpa.
TexHuyeckre yCcTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: IO3UMETP, Kamepa
Bunbcona, siaepHslif peakTop, arToMHasi 6omoa.
Jlemoncmpayuu
CUY€TUrK MOHU3HUPYIOIINX YACTUL.
Vuenuueckuii akcnepumenm, nabopamopmsie pabomol
Uccnenosanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).
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Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

DTarnbl pa3BUTUA acTpoHOMUHU. [[prKIIaIHOE 1 MUPOBO33PEHUYECKOE 3HAUYCHHUE
aCTPOHOMHH.

Bun 3Bé3mHoro Heba. Co3Besnus, sSpKue 3BE3MBI, IJIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConuHeuHas cucrtema.

Connue. ConHeuHass akTUBHOCTh. McTounuk sHepruum ConHua U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEIACTABICHUS O MPOUCXOXKACHUH U 3Boonmn CoJiHIa U
3BE3/1. DTalbl )KU3HU 3BE3.

Muieunsiii [Tyt — Hama I'amaktuka. Ilonoxxkenue m nBuxenue CoiHIa B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:1a. Pazberanue rajakTuk.
Teopust bonpiioro B3peiBa. PemKTOBOE M3ITyUEeHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraraiakTuka.

Hepeméunnie mpo0sieMbl aCTPOHOMUMU.

Vuenuueckue nabooenus

HaOnronenus: HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX
MIPUJIOKEHUH JJIs1 ONPEICTICHHS TIOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

Ha6nronenus B Teneckon Jlynsl, manet, Maeunoro IlyTu.

O06o0maromniee NOBTOPEHUE

Pones ¢usnmku w acTpoHOMHHM B DKOHOMHUYECKOM, TEXHOJOTHYCCKOM,
COIIMAJILHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKU U
ACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTHHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O TIPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 Kilacce ocyiiecTBiseTcs C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcamMu MaTE€MAaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemuvie noHsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
Teopwsl, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHHE.

Mamemamuxa: pewieHHE CHCTEMBI YPaBHEHHM, TPUTOHOMETPUUECKHE
GbyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
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MIPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, NPU3HAKK TMOJ00US TPEYTrOJbHHUKOB,
OTIpEeJICIICHHE TUTONIAIN TIIOCKUX Puryp u 00béMa Tel.

buonocus: snextpuyeckue SBJICHUS B >KMBOM MpUPOJE, KojeOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KHUBOU MPUPOAE, NCUCTBUE
paanaluy Ha )KUBbIC OPTraHU3MBL.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJIMYECKAsI CTPYKTYpa TBEPABIX
TEeJ, MEXaHU3MbI 00pa30BaHUsI KPUCTALTNYECKON PEIIETKU, CIEKTPAJIbHBINA aHAIIN3.

leoepachus: MarHuTHBIE TOJIFOCA 3€MJIM, 3aJICKH MArHUTHBIX DY,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICCHUIA.

Texunonocus: NWMHUM DJIEKTpONEpeaad, T'E€HEpATOop MEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENb, WHIYKIHOHHAS II€4b, pajap, PaJIuONPUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes..

3. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI

OcBoeHHE MporpaMMbl yaeOHOro mpeamera «OPu3nka» Ha ypOBHE CPEIHETrO
obmero o6pa3oBaHus (0a30BBIH YpPOBEHB) JOKHO OOECHEUHTh JOCTHKEHUE
CJIICIYIONIUX JUYHOCTHBIX, METApPEIMETHBIX M IPEAMETHBIX 00pa30BaTCIIBHBIX
pE3yIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PEe3yJIbTaThl OCBOEHUS YUeOHOTO npeaMera « PU3nKa» JTOJIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYaloIIUXCsl PYKOBOACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTALIUN, TMO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTO OOIIeCTBa, pacIIMPEHUE >KU3HEHHOIO
OIBITA U OMNBITA JAEATEIBHOCTHA B IIPOLIECCE PEATN3ALUU OCHOBHBIX HAIPABICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEYETOBEUYECKUX TI'YMAHUCTHYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO HEATEIIBHOCTb B MHTEPECAX TI'PaXKJaHCKOIO
o0I11ecTBa, y4acTBOBaTh B CAMOYTIPaBJICHUH B 00pa30BaTEIbHON OpraHnu3allu;

YMEHHE B3aMMOJECUCTBOBATH C COLMAIIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
uX (PyHKUMAMU U HA3HAUCHHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHHUS:

c(OPMUPOBAHHOCTH POCCUHCKOM IPpaK TAHCKOW MACHTUIHOCTH, TATPUOTU3MA,;

LIEHHOCTHOE OTHOIIEHHE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTHKECHHSM
POCCUICKHX YUEHBIX B 001aCTU (PU3UKHU U TEXHUKHY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
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c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npuUCyIero pu3nyeckoi Hayke;

5) TpyA0BOro BOCIIHTAHUS:

MHTEpEeC K pa3uyHbIM cdepam npodhecCUOHATBHOU JeATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEPIIATh OCOZHAHHBINA BHIOOP
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKN HA IPOTSHKEHUU BCEU JKU3HU,

6) 3K0JI0rMIecKOro0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHHUE TJIO0ATBLHOIO
XapakTepa SKOJOTMYECKUX MpodIieM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE IECTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUYECTBA;

pacuIpeHre OmbITa JEATeIbHOCTH AKOJOTHMYECKON HampaBiIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UYECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOH [I€ATEIIbHOCTH, TOTOBHOCTH B IMpPOLECCE
U3y4deHUs! PUBUKHU OCYIIECTBIATH MPOCKTHYIO M UCCIEA0BATENIbCKYIO IEATEIbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble Jilornueckue JaeicTBuA:
CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILEIU ACATCIBHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTM W TNPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEMbl ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH;
KOOPAMHUPOBATH U BHITIOJIHATH padOTY B YCIOBUSIX PEAIbHOTO, BUPTYAJILHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
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pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIa/IeTh HAYYHOW TEPMHHOJIOTHEH, KIIOUYEBHIMU TMOHATHSIMH W METOJaMHU
buznueckoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TO3HAHUS;

BJIQJIETh BUJAMH JICATEIBHOCTH 110 IIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAllUY, MPEOOPa30BaHUI0 M TPHUMEHECHHUIO B PAa3IMYHBIX YYSOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX IPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3Y €€ PelIeHuUs, HAXOAUTh aprYMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHH, 3a]JaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYyIUpOBaTh COOCTBEHHBIE 3ajJayd B 00pa30BATEIbHOMN
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (uU3MKe B MTPAKTUYECKYIO OOJIACTh
KU3HEICSATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nundopmanueii:

BJIa/ICTh HABBIKAMH TMOJIy4eHHUs WHPOpPMAIUN (PU3UIECKOTO CONEpKaHUsS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBIATH IOUCK, AaHAIU3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU PAa3IMIHBIX BHIOB U (popm
NIPEICTABIICHNUS;

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpTraHU3aI[MOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMAILMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHadeHHs] HHPOPMAIIMHU U LIEJICBOU ayJUTOPHH, BBIOUPAst ONTUMAIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBISAThH OOIIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH JIEATEIHHOCTH;

21



pacro3HaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CHTyallUd M CMsT4arthb
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh U HCIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXKJJOT0O WeHa KOJJICKTHBA,;

OpUHUMATh LEJIM COBMECTHOM  JIEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPIMHUPOBATh JEHCTBUS MO €€ MOCTM)KEHHUIO: COCTAaBJIATH IUIAH JIEHCTBUH,
pacnpenensaTb poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaH bl B OOILINI
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTb HOBBIE TPOEKTHI, OICHUBATh HACH C TIO3UIMH HOBH3HBHI,
OPUTHHATBHOCTH, MPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBIISTh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENbHYIO NIESITEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATNOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYIHUIMH B 001acTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUIM;

UCIIOJIb30BaTh MPHUEMBI pe(IIeKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
peLIeHHS;
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YMETh OLIEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PELIEHUS MO HX
CHIDKEHHUIO;

OPUHUMATh MOTHUBBI U apTryMEHThl JPYTUX TpPU aHalu3e pPe3yibTaToOB
JeSITEIbHOCTH;

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI U apryMEHThl JPYTUX TpPU aHalu3e pe3yibTaToOB
JeSITEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B npotiecce TOCTHXXKEHMS THYHOCTHBIX PE3YIbTATOB OCBOEHUS ITPOTPAMMBI T10
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  00YyYaroIIMXCs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIICKT, Mpeanoararonmii
Cc(OPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAJIBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIMOHAIBLHOU Cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH aIanTHUPOBAaThCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIIexXy, ONTHMHU3M, HWHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE
JIpYTUX, YYUTHIBaTb €ro IMpH OCYIIECTBICHUH OOUIEHMsS, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTb KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K koniy o6yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPaA, B PA3BUTUHU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON ESATEIbHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepHuaibHas TOYKa, MHEePIIMAIbHAs CHCTeMa OTCU€Ta, abCOTIOTHO TBEPOE TEIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3aj1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KUHETUUYECKOW TEOPUM CTPOCHUS BELIECTBA U
AIEKTPOJAUHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE NIPSMOJIMHENHOE IBUKEHHUE,
CBOOOJIHOE TMAZEHUE TeJ, JBUKEHUE MO OKPYKHOCTH, MHEPIIMS, B3aUMOJICHCTBHE
Ten, Auddy3usi, OpOyHOBCKOE ABMKEHUE, CTPOCHUE >KUJIKOCTEH U TBEPIBIX Tell,
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U3MeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIapeHue, KOHACHCAIWs, TUIaBJIICHWE, KPUCTAJUIM3AIMs, KUICHUE, BIIAXXHOCTDH
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUHU B 3aKPBITOM COCY/IE,
CBSI3b MEX]Iy MapaMeTpaMH COCTOSIHHS Ta3a B M30MpOILeccax, MEKTpU3alus Tel,
B3aMMO/JICHCTBUE 3apsJIOB;

OIKCHIBATh MEXAHWYECKOE IBUKCHHE, WCIOJIb3ysd (PU3UUECKHE BEIUYHHBI:
KOOpAMHATA, MyTh, IMEPEMEIICHUE, CKOpPOCTh, YCKOpPEHHME, Macca Tejla, CHIa,
UMITYJIbC TeJla, KUHETUYeCKasi dHEeprusi, MOTCHIMAIbHAS DHEPrusi, MEXaHUUecKas
paboTa, MexaHMYecKass MOIIHOCTh; NPH ONUCAHWW MPaBUIBHO TPaKTOBAThH
bu3MYeCKUl CMBICT HCIOJIb3YEeMbIX BEIMYMH, WX OO0O3HAYCHUS M €IUHMUIIbI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJTMYMHAMU;

ONKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIUJIOBBIC SBJICHMUS,
UCTIONB3Ys (M3MUECKHE BEIWYHMHBI: JaBJICHHE Tra3a, TeMmIeparypa, CpeaHss
KUHETUYECKasi SHEPTusl XaOTHYECKOTO IBIKEHUS MOJIEKYJ, CpeIHEKBaJpaTHIHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprus, pabora rasa,
KOA(POUIIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOTO JIBHTATENsS, MpPH OMHCAHUHU
NPAaBHJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICT HCHOJB3YEMBIX BEIUYHH, HX
00O3HAYCHUSA W €OUHUIBI, HAXOAUTh (POPMYIBI, CBS3BIBAIOIINE JTAHHYIO
bu3MYECKYIO BEIMYUHY C IPYTUMHU BEIHUHNHAM;

OIKCHIBaTh U3yUEHHBIE DJIEKTPUUECKUE CBOMCTBA BEIIECTBA U IEKTPUUECKUE
sBJIeHUs (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUIN 3apsi,
AIIEKTPUYECKOE T0JIe, HAPSXKEHHOCTD MMOJIs, TOTEHLMAN, Pa3HOCTh MMOTEHIIUAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3YyEeMbIX
BEIIMYMH, MX OOO3HAUYECHMS] W €IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JTAHHYI0 (M3UYECKYIO BEJIUYHUHY C APYTUMH BEIMUYUHAMH,

aHaAIM3UPOBaTh (PU3UYECKHE MPOLECCHl W SBJICHHS, UCIONB3YS (U3MUECKUE
3aKOHBI U MIPUHLHNINBL: 3aKOH BCEMUPHOTOo Tarotenus, I, II u 111 3axkonsl HeroToHa,
3aKOH COXpaHEHHS MEXaHWYECKOW OJHEPrHH, 3aKOH COXPaHEHHUS HMITYJIbCa,
MPUHITUI CYTEPIIO3UIIMA CHJI, TPUHITUI PABHOMPABHS HWHEPIHAIBHBIX CHCTEM
0TCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEHEN KMHETHUECKON SHEPTUU TETUIOBOTO IBYIKEHUS MOJIEKYI C
aOCOJIFOTHOUM TeMIepaTypoH, MEepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOro 3apsna, 3akoH KyioHa, mpu 3TOM pa3iuyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIMITHI ICWCTBYS MAITUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHS UX 0€30MacHOr0 MCHOJIb30BAaHUS B MOBCEIHEBHOM
KU3HH,

BBINIOJIHATh JKCIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX W KOCBEHHBIX HM3MEPEHUH, NpPHU 3TOM
dbopmynupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
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YCTaHOBKY M3 NPEAJIOKEHHOT0 000PYJ0BaHUsI, IPOBOAUTH OMBIT U (POPMYJINPOBATH
BBIBOJIBL;

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/bI OLICHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMH  BEIMYMHAMH  C
UCITOJIb30BAaHUEM NPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(uKCcHpOBaTh PE3yabTaThl OJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaOJIUI ¥ TpaUKOB, €1aTh BEIBOBI 110 PE3YIbTaTaM HUCCIIEI0BAHUS;

coOro1aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4n
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PAcUEThl M OLIEHUBATh PEaJIbHOCTh
MOJIy4Y€eHHOTO 3HAYeHUS (PU3NYECKOUN BEJIMYUHBI;

penaTh KaueCTBEHHbIE 33a4i: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha M3Yy4YEHHBbIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BAaTh MTPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMALIMOHHbIE
TEXHOJIOTHUH [UJISl TIOMCKA, CTPYKTYPUPOBAaHMsI, UHTEPIIPETALIMM U MPEICTABICHMHS
y4eOHOH ¥ HAY4YHO-TIOMYJISpHOW WHGOpMAIMK, TOJIYYEHHOW W3 Ppa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMyto HH(POPMALHUIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B pPa3BUTHE TEXHUKH
1 TEXHOJIOTHI;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM MKU3HU ISl
oOecrieyeHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUA B OKPYKAIOIIEH CpelIe;

paboTatb B TpYyIIE C BBIIOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBaTh pPabOTy TPYyNNbl, PaLMOHAIBHO pACHpPEleisTh OOS3aHHOCTU U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBaeMOn POOIJIEMBl;

noarortoska k EI'D.

K xoniry o6yuenus B 11 kiacce nmpeaMeTHbIe pe3yiabTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MeCTO (U3UKK B (OPMUPOBAHUU
COBPEMECHHOW HAy4YHOM KAPTUHBI MHpA, B PAa3BUTUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTHH, B IMPAKTUYECKON JEATENBHOCTH JIOJAEH, LEJOCTHOCTh U €IUHCTBO
(u3nYECKOI KapTUHBI MUPA;
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YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN JJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBIM UCTOYHHUK CBETA, SAIECPHAs
MOJICNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa TMPH penieHUuH (PU3NIECKUX
3aj1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DUBHKH: DJIEKTPUUYECKAS TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJsSI Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaKCHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MNOJApU3alus CBETa, JUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHAas

PaINOaKTUBHOCTB;
ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) H

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMONB3Yysl (PU3NUYECKHUE BEIUYMHBIL:
ANEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUYECKOE HAIpPSXKEHUE, BJIEKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBUKYIAsl cuia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisi, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYILIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHOoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii U Cuia TOoKa B TPOIEcce
FapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE paccTOsHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKUIMA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, MX OOO3HAYCHHs M EIAWHHIIBI, YKa3bIBaTh
(b opMyIIbI, CBA3BIBAIOIINE JAHHYIO (U3HUECKYIO BEJTUUYHUHY C IPYTUMH BETMYUHAMY;

OMHUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHl, HCIOIb3YS
dbuznyeckre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, DHEPTUs U UMMYJIbC (OTOHA, MEPHO]T TIOJIypacaja, SHEPrus CBI3U
aTOMHBIX SiJIep, TPU OMHUCAHUM TPABWIBHO TPAKTOBATH (DUBUYECKUM CMBICT
UCIIOJB3YEeMbIX BEJIWYWH, UX OO0O3HAUYCHHUS M €IUHMIIBI, YKa3bIBaTh (DOPMYIIbI,
CBSI3bIBAIONIME JaHHYH (U3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISITh 3HAUCHUE (DU3UUECKON BETUUNHBI,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHbI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIEIbHOIO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHYKINH, 3aKOH MPSMOJUHEUMHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHHa miisa Gortorddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUsS HUMITYJIbCA, 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHs MacCOBOr0 4Mcla, MOCTyJarhl bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3ndaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAKEHHE M YCJIOBHUS (TpaHUIbI, 00JIACTH)
MIPUMEHUMOCTH;

26



OTPEENATh HAMIPaBJICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJIsl TPOBOHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBaTh H300pa)KEHUE, CO37aBaEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHHUIO (PH3WUYECKHUX SIBICHUN U
MPOIIECCOB C MCMOJIb30BAHUEM TMPSMBIX U KOCBEHHBIX H3MEpPEHUI: MpU 3TOM
dbopmyarpoBaTh MpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS] (PU3NUYECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKHU MOTPEUIHOCTEN N3MEPEHUI;

MCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHHI: MPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl
MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM W IPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy1I0BaHUS;

pemaTrh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DM3MYECKOW MOJIENbIO,
UCTIOJIBb3Ysl PU3MYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMUYUHBI U (POPMYIIHI,
HE0OXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEIIMYNHBI,

peraTh KaueCTBEHHbBIE 3a/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
HENOYKY PAaCCYXICHHUW C OMOpPON Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

MCTIONTb30BAaTh MTPH PEIICHUH YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIC
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIIPHOM MHGOPMALMK, TOJTYYEHHOM W3 Ppa3InyHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

OOBSCHATh TPUHIUIBI JCHCTBUS MAaIIMH, MPUOOPOB M TEXHUYECCKUX
YCTPOMCTB, pa3inyaTh YCJIOBUSA UX O€30MacCHOr0 UCMOJIb30BaHUS B IMOBCEIHEBHON
KU3HH,

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM KU3HU IS
obecricueHus: 0€30MaCHOCTH TPU OOpaIlllEHHH C TPUOOpaMH M TEXHUYECKUMHU
YCTPOMUCTBAMM, JIJIi COXPAHEHMSI 3[IOPOBbSI M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEJCHUS B OKPY KaIoILel cpejie;
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paboTaTh B Tpynme C BBHIIIOJHEHUEM pPa3JIMYHBIX COIUMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenessaTh OOS3aHHOCTH |
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIINbI B PEHICHUE pacCMaTpUBAEMOM MPOOJIEMBI;
nmoaroroska k EI'D.
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4.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB

Kout Jlabo DJIeKTPOHHbBIE

Jl:;_)n ;I;I;fﬁ:;za::; pPoJIb aTopr: (undposbie) BocnurareabHblii
nporpaMmbI Bcero Hble bl odpa3oBaTe/bHbIE acneKkT

paGor pabor  pecypchl

bl bl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA

JleMoHCTpHpOBaTH

dusnka U METOJIbI

Hudposas nabopatopust
o ¢usuke, 00opy0OBaHUE
JUTSL IEMOHCTPALAH

HaBBIKH KPUTHYCCKOI'O
MBIIIJICHUA,
OIpCaACICHUA

11  naywyHoro 2 onbITOB, Habop EI'D JIOCTOBEPHOW HAYYHOU
MIO3HaHUS («Touka pocTa») uHpOpMaIKu 1
bubnnoreka [JOK KPUTUKHU
https://m.edsoo.ru/7f41bf72  anTuHay4HBIX
MPEJICTaBICHUI
Hroro mo paszneny 2
Pa3nea 2. MEXAHUKA
[IpuMeHnATH 3HaHUA
[Tudposas nadopaTopus €CTECTBEHHBIX U
1o (usnKe, 000PYAOBaHHE —COLMAIBHBIX HAYK JUIs
JUIs IGMOHCTpaluu pa3yMHOro,

2.1  Kunematuka 5 onbITOB, Habop EI'D OepeKIMBOrO
(«Touka poctay) MPUPOJONOIB30BAHMS
bubnnorexa [JOK B OBITY,
https://m.eds00.ru/7f41bf72  oOmecTBEHHOM

IPOCTPAHCTBE
[Tudposas nadopaTopus Bripaxats
o ¢pusnke, 000pyJOBaHUE = NIESITEIbHOE
JUI IGMOHCTpaIuu HENpusTHE JeHCcTBUH,

2.2  JluHamwuKa 7 onbITOB, Habop EI'D MIPUHOCSIINX BPE
(«Touxa pocta») npupoje
but6mmorexa [IOK
https://m.edso0.ru/7f41bf72

JeMoHCTpHpOBaTh B
MIOBEJICHUU
c(OpPMHPOBAHHOCTH
[Hudposas nabopatopust $opmmp .
9KOJIOTHYECKOM
1o ¢usmke, 060py10BaHUE
KYJIBTYpBI HA OCHOBE
3aKOoHBI JUTSL IGMOHCTPAIHA
NOHUMAaHMS BIMSHUSA
2.3 coxpaHeHUs B 6 1 1 ombrToB, Habop EI'D
COLIMATILHO-
MEXaHUKe («Touka poctay)
YKOHOMHYECKUX

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

MIPOIIECCOB Ha
[pUPOAY, B TOM YHUCIIE
Ha IrJ100aJJbHOM
YpOBHE,
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OTBETCTBECHHOCTH 3a
JNICUCTBUA B
MIPUPOJHOM Cpelie

Hroro no pazneny

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

18

Hudposas nabopaTopus
o ¢usuke, o0opynoOBaHUE

HpI/IMCHHTB 3HaHUA
C€CCTCCTBCHHBIX U
CONUAJIbHBIX HAYK JJIA

Octosbl JUTSL IGMOHCTPAIUN pa3yMHOT0
3.1  (MOJICKYILIDHO” 9 1 omsrros, Habop EI'D OepexIIMBOro
KHHETUYECKOM
(«Touka pocTay) MPUPOIOTIOTB30BAHUS
TEOPHH
bubnuorexa [JOK B OBITY,
https://m.edsoo.ru/7f41bf72 0O0IIIECTBEHHOM
IPOCTPAHCTBE
[Hudposas nabopaTopus Bripaxats
1o ¢u3nKe, 000pyAOBaHUE = JEATEIHLHOE
0 JUTSL IGMOHCTPAIUU HETIPUSATHE JCHCTBUH,
CHOBBI
3.2 10 onbITOB, Habop EI'D MIPUHOCSIINX BPE
TEPMOTUHAMUKH
(«Touka pocTay) IpUpoJIe
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
JleMOHCTpHPOBATh B
MIOBEJICHUN
c(hOpMUPOBAHHOCTh
3KOJIOTUYECKOMN
[Mudposas nadboparopust KYJIBTYpbI HA OCHOBE
ArperatHbie 1o ¢u3KKe, 000pyI0BaHHEe NOHUMAHUS BIUSIHUSA
COCTOSIHHS JUTSL IEMOHCTPAIIAH COILIMATTLHO-

3.3 BEILIECTBA. 5 ombITOB, Habop EI'D HKOHOMHYECKHUX
da3zoBbIe («Touxa pocta») IIPOLIECCOB Ha
TIEPEXO/BI bubnmnoreka [JOK MPUPOAY, B TOM YHUCTIE

https://m.edsoo.ru/7f41bf72  ma rmoGambHOM
YPOBHE,
OTBETCTBEHHOCTH 32
JIEUCTBUA B
IIPUPOJHOM Ccpenie
Wroro no pazueny 24
Paznen 4. JIEKTPOJANHAMUKA
JleMoHCTpHpOBaTH
[Tudposas madopaTopust HABBIKU KPUTHYECKOTO
10 (pu3UKe, 000PYJOBAHHME =~ MBILIICHUS,
JUTSL IEMOHCTPAIIAH OIpeIeIeHUs
4.1  DiekrpocTraThka 10 1 omsrtos, Habop EI'D JIOCTOBEPHON HayIHOU
(«Touka pocta) uH(popMauu U
bubnmoreka [JOK KPUTHKHU
https://m.edsoo.ru/7f41bf72  anTHHAY4HBIX
MpEICTaBICHUI
[TocTostHHBIIH 12 udposas mabopaTopust [IpumeHsTh 3HAHUS
AIEKTPUUYECKUI o usuke, 000pyIOBaHUE ECTECTBEHHBIX H
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ToK. Toku B JUIsL IGMOHCTpaluu COLIMANTLHBIX HAYK JUIS
Pa3IMYHBIX onbITOB, Habop EI'D pa3yMHOTO,
cpenax («Touka pocra») OepeKITMBOTO
bubmuoreka [JOK MPUPOAOIIOIB30BAHUS
https://m.edsoo.ru/7f41bf72 B Gwity,
00IIECTBEHHOM
IIPOCTPAHCTBE
Hroro no pazueny 22
Pe3epBHOE Bpemst 2
OBIIEE
KOJIMYECTBO
YACOB IIO 68 3 3
I[TPOT'PAMME
11 KIIACC
JIeKTPOHHbIE BocnurareabHbIi
Ne KosauuyecTBo 4yacoB (uppoBIe) acnerr
HaumeHoBaHue oOpa3oBaTe/ibHbIE
E/ pa3iesioB U TeM pecypcsbl
NporpaMMsl ontpo JlabGopa
Bcero nbHBIE  TOpHBIE
a0orbl  padoThI
Paznea 1. JIEKTPOJANHAMUKA
[IpumeHATH

Mar»uTtHoe 1ojJe.

Hudposast maboparopust
1o ¢usmke, 000py0BaHUE
JUTSL IEMOHCTPAIHH

3HAHUA
€CTECTBEHHBIX U
COLIMAJIbHBIX HAYK
JUIsL pa3yMHOTO,

1.1  DnexkTpoMarHuTHas 11 1 3 ombiToB, Habop ET'D
OEepEKITUBOTO
WHTYKITHS («Touka pocray)
Bu6morexa LIOK IpUPOAOIOIL30BA
https://m.edsoo.ru/7f41c97¢ "o B Orry,
00I11eCTBEHHOM
MPOCTPAHCTBE
Hroro no pazgeny 11 ‘
Paznen 2. KOJIEBAHUWS Y BOJIHBI
Hudposas nabopartopus AprymMeHTHpoBaH
1o ¢uzuke, 000pyJAOBaHUE = HO BBIpAXKaTh
MexaHnueckue u JUTSL IEMOHCTPAIIAN HOHUMaHHe

2.1  »neKTpOMarHUTHBIE
KoJe0aHus

Mexannueckue u
2.2 DIEKTPOMarHUTHBIE
BOJTHBI

onbIToB, Habop EI'D
(«Touxka pocrtay)
bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Hudposas nadboparopust
o ¢usuke, 000pya0BaHNE
JUTSL IEMOHCTPAINH
onbITOB, HaOop EID
(«Touxa pocrtay)

3HAYCHHI HAYKU B
KU3HU
POCCHIICKOTO
o0rmiecTBa

IIpumeHATH
3HAHUA
€CTECTBEHHBIX U
COLIMAJIbHBIX HAYK
JUIsl pa3yMHOTO,
OEpEKITUBOTO

31



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubnmoreka [JOK MPUPOJIONOIB30Ba
https://m.edsoo.ru/7f41c97¢  uwus B GbITYy,
00IIeCTBEHHOM
IPOCTPAHCTBE
JleMoHCTpHpOBaTH
HaBBIKH
Hudposas nabopartopus KPUTHYECKOIO
1o pusuke, 000pyI0BaHUE = MBILUICHYS,
JUTsL IGMOHCTPAIIAN OTIpeIeIICHUS
2.3  Onrtuka 10 3 ombIToB, HAabop ETD JIOCTOBEPHOM
(«Touxka pocray) Hay4YHOU
bubmuorexa [JOK nHpopManuu u
https://m.edsoo.ru/7f41c97¢c  kpuTUKH
AHTUHAYYHBIX
IIPEACTABICHUI
Hroro 1o pazaeny 24 ‘
Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUHA
OTHOCHUTEJBHOCTH
udposas madoparopus ApryMeHTHpOBaH
OCHOBBI 1o gusuke, 000pynOBaHNE = HO BEIPAXKATH
CleLHANbHOI JUIsL AEMOHCTPALAN IIOHUMaHHe
TeopHH 4 1 onbIToB, Habop EI'D 3HAYECHUs HAYKU B
OTHOCHTCIEHOCTH] («Touxa pocra) KUSHA
bubmuorexa [JOK POCCHIICKOTO
https://m.edsoo0.ru/7f41c97¢c = oGmecTBa
Hroro no paszneny 4 ‘
Paznen 4. KBAHTOBAS ®U3UKA
JleMoHCTpHpOBaTH
HaBBIKH
Hudposas nadbopatopus KPUTUYECKOTO
1o gusuke, 000py0oBaHUE = MBIIUICHHUS,
JUIs AEMOHCTpALUU OTIpeIeIICHUS
4.1 3HeMeHTBVI 6 OTIBITOB, Ha6(1)3p EI'D ,[[OETOBCpHOﬁ
KBaHTOBOH ONTHKHU .
(«Touxa pocra) HAyIHOUH
bubnuotexa [JOK uH(popMaLUU U
https://m.edsoo.ru/7f41c97c  KpuTUKH
AQHTUHAYYHBIX
MIPEACTABICHUI
JlesitenpHO
BBIpaXXaTh
Hudposas nadbopatopus MMO3HABATEIHHBIC
o gusuke, 000Opyi0oBaHUE HHTEPECHL B
JUIsL AEMOHCTpALUn pa3HBIX
4.2  Crpoenue aroma 4 onbIToB, Habop EI'D IIPEIMETHBIX
(«Touka pocray) o0nacTsx ¢
bubnuotexa [JOK y4€TOM CBOUX
https://m.edsoo.ru/7f41c97c | mHTEpecoB,
CIIOCOOHOCTEH,
IOCTHKEHUM
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Hudposas nadboparopust
1o ¢pusuke, 000pya0BaHNE
JUIsL AEMOHCTPALUN

AprymeHTHpoBaH
HO BBIpa)kaTh
NOHMMAaHUE

43  AtoMHOE AapO 5 onbITOB, Habop EI'D 3HAUYCHMS HAYKH B
(«Touka pocra») KU3HU
bubmuorexa [JOK POCCHUICKOro
https://m.edsoo.ru/7f41c97¢c  oOmecTBa

Hroro no pazueny 15 ‘

DNeMEHThI
5.1  actpoHOoMuUU U
acTpou3uKu

Htoro no pazneny

Pazgea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

7

Hudposas nadoparopus
1o ¢usuke, 000pya0BaHNE
JUTSL IEMOHCTPAIHH
omnbITOB, Habop EI'D
(«Touka pocray)
bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Pazgea 6. OBOBIIIAIOIIEE IOBTOPEHHUE

O06manars
IIPEJICTABICHUEM O
COBPEMEHHOM
Hay4YHOU KapTHHE
MHpa,
JIOCTHKCHUSIX
HayKU U TEXHUKH

udposas maboparopust ApryMeHTHpOBaH
o ¢usuke, 000pyAOBaHUE = HO BBIPAXKAThb
JUISL IGMOHCTPAIIAU OHUMaHHE
Obobmatomee 4 omnbIToB, Habop EI'D 3HAYEHUs HAYKU B
MIOBTOPEHUE
(«Touxa pocra) AKU3HU
bubmuotexa [JOK POCCUKCKOTO
https://m.edsoo.ru/7f41c97c oOmiecTBa
HToro mo pasaeny 4 ‘
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
YACOB I10 68
I[TPOTPAMME
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5. HIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Hara
Ne Haumenosan Tema ypoxa Kommee oppext
TBO ITnan ®axkt HpOBKa
ue pazzena 4acoRB
Du3uKa u
1 MeTO/bI 5
HAY4YHOI'0
MO3HAHMS
®usuka — HayKa O PUPOJE.
1 Hayunsie MeTObI TO3HAHUS 1
OKpY>KaIoIllero Mupa
Poins 1 MecTo dusnku B
hopMupoBaHUHT
2 COBPEMEHHOM HAYYHOU 1
KapTUHBI MUpa, B
MPAKTUYECKOU JeATETbHOCTH
Jronen
2. MexaHuka 18
MexaHnn4eckoe JBHKEHUE.
OTHOCUTENBHOCTD
3 MEXaHHYECKOTO JBHKCHUS. 1
[lepemenienue, CKOpOCTb,
YCKOpEHUe
4 PaBHOMepng 1
MPSIMOJIMHENHOE JIBH)KEHHE
5 PaBHoyCKOpuCHHOG 1
MPSIMOJTMHENHOE JIBI)KCHHE
CBo00OOIHOE TTafECHHE.
6 YckopeHue cBOOOAHOTO 1
MaJIeHUs
KpuBonnHeliHOE nBUXKEHUE.
7 JIBr>KeHHE MaTepUaIbHOU 1
TOYKH IO OKPYKHOCTH
[IpuHOAIT OTHOCUTENBHOCTH
5 lNanmnes. MaepuuanbsHble 1
cucreMsl orcyera. [lepBoii
3akoH HproToHa
Macca Tena. Cuna. [IpuHnmn
9 cynepno3unuu cuil. Bropon 1
3akoH HeroToHa mis
MaTepuaibHON TOUKU
10 Tperuii 3akoH HerotoHa s 1

MaTCpHAIbHBIX TOUCK
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11

12

13

14

3aKOH BCEMHUPHOT'O
TAroreHus. Cuma TSKECTH.
IlepBas kocMuueckas
CKOPOCTh

Cuiia ynpyroctu. 3aKoH
I'yka. Bec Tena

Cuna tpenus. Koaddunment
tpenus. Cuna
COIIPOTHBIICHUS TIPH
JBUKCHHUH TEJa B KUIAKOCTU
WIIH Ta3e

[ToctynarenbHoe U
BpalaTeIbHOE JIBUKEHUE
abCOIOTHO TBEPIOTO TeENa.
MowmeHT cunsl. [lnedo cuibl.
VYcnoBus paBHOBeCUs
TBEPAOIO Tena

15

16

Nmnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTepualbHbIX TOYEK.
Wmnynbce cuibl. 3akoH
COXpaHEHUsI UMITYJIbCa.
PeaktuBHOE ABMKEHKE

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sneprus
MaTEpHUaIbHOU TOUKH.
Teopema 06 n3mMeHeHnu
KMHETUYECKON SHEPruu

17

18

[TorenmanpHas 3HEPTHSL.
[ToTeHnuunanpHas sHEPTUst
ynpyro nepopMupoBaHHOM
npyxxunbl. [loTrennmanbHas
SHEpTHUs Tena BOIU3U
MMOBEPXHOCTU 3eMJIIN

[ToreHnaneHbIe U
HETIOTEHIIMATBHBIE CUITBI.
CBs3b paboThI
HETIOTEHIIMATBHBIX CHJI C
M3MEHEHHEM MEeXaHHUYECKOM
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHEHMsI MEXaHU4ECKOH
SHEPTUn

19

JlabopaTopHas pabota
«HccnenoBanue cBszu
paboOTHI CHITBI C UBMEHEHUEM
MEXaHHYECKON PHEPTUHU Tea
Ha IIpUMeEPE PaCTDKEHUS
pe3uHoBoro xkryray («Touka
pocTtay)
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20

Moueryasip
Hasl pu3uKa
"
TepMOIMHAM
HKa

KonrponsHas pabora o Teme
«Kunematuka. JlmHamuka.
3aKOHbBI COXPAHEHUS B
MEXaHUKE»

24

21

22

23

24

OcCHOBHBIE TIOJIOKEHUS
MOJICKYJISIPHO-KHHETHYECKOM
Teopun. bpoyHoBCKOE
newkenue. duddysus

XapakTep ABUKECHUS U
B3aMOJCUCTBUS YAaCTHI]
BemiecTBa. Mojienu cTpoeHus
ra3oB, JKHJIKOCTEW U TBEPIBIX
Tl

Macca monexyn. KonnyectBo
BenlecTna. Ilocrosannas
ABorajzipo

TemnoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [llkana
temneparyp Llenbcus

25

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHne MKT

26

27

AOcomroTHas TemrepaTrypa
KakK Mepa cpelHen
KMHETUYECKON SHEPIUHr
JBUKECHUSI MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

3akoH JlampToHa. ['a30BEIe
3aKOHBI

28

29

30

JlabopaTopHas pabota

«HccnenoBanue 3aBUCUMOCTH

MEXTy TTapaMeTpaMu

COCTOSIHUS pa3peKeHHOTO

raszay. [lonroroBka k EI'D
(«Touka pocray)

N3onporeccel B uaeanbHOM
rase 1 ux rpapuieckoe
IIPE/ICTaBICHHE

BnyTtpennss sneprus
TEPMOJUHAMHYECKON
CUCTEMBI U CIIOCOOBI €€
n3MmeHenus. Konnuecto
TEIUTIOTHI U paboTa.
BuyTpeHHss sHeprust

36




OJHOATOMHOI'O HACAJIBHOI'O
rasa

31

Buael rerionepenaun

32

33

34

35

VaennHas TEII0OEMKOCTD
BemecTBa. KonnuecTBo
TEIJIOTHI IPU TEIUIONEpe1aye.
AnabaTHBIN MpoIecc

[TepBriii 3aK0H
TEPMOJIUHAMUKHU U €r0
MIPUMEHEHHE K U30IpoLieccam
HeoOpatumocTs nporieccos B
npupoze. Bropoii 3akoH
TEPMOJIUHAMUKHU

[Tpunmun nevicrBus u KI1/]
TEIJIOBOI MAIlIMHEI

36
37

[ukn Kapno u ero KII/]

DKonornyeckue npoodaeMbl
TEII0PHEPTETUKU

38

Oo6o0maromuii ypox
«MonekynspHas huszmka.
OCHOBBI TEPMOTMHAMUKH .
IloaroroBka k EI'D. («Touka
pocTtay)

39

KonTponbhas padbota no teme
«MonekynsipHas pusuka.
OCHOBBI TEPMOIMHAMUKH

40

[TapoobpazoBanue u
KoHIeHcalus. Mcnapenue u
KHUIICHUEC

41

42

43

AbcoutoTHas U
OTHOCHTEIIbHAS BJIAXKHOCTh
Bo3ayxa. HacelenHslil map

TBépmoe Teno.
Kpucranmnmaeckue n
amMop(QHbIe Terna.
AHM30TpONIUS CBOWCTB
Kpuctayos. XKuakne
Kkpuctaibsl. CoBpeMEeHHbIE
MaTepuaibl

IInaBnenue u
KpUCTaJUIM3alus. Y JenbHas
TEMI0TAa TIaBICHUS.
CyOmmmartust

44

JIEKTPOANHA
MHKA

YpaBHEHHE TEIOBOTO
Oananca

37
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45

DnekTpu3anus Teil.
DnekTpuyeckui 3apsa. [Isa
BH/JIA SJICKTPUUYECKUX 3aPsI0B

46

[IpoBOAHMKY, TUANEKTPUKU U
MOJIYITPOBOJIHUKH. 3aKOH
COXPAHEHHUS AJNEKTPUUECKOTO
3apsaa

47

B3anmoneiicTeue 3apsioB.
3akon Kynona. Toueunbrit
JIIEKTPUYECKUN 3aps]T

48

HanpsioxkénnocTthb
ANEKTPUYECKOTO TTOJI.
[IpuHnuI cyneprno3unumn
NEKTPUYECKUX MOJIEH.
JInHnK HanpsKEHHOCTH

49

50

Pabora cui
AJIEKTPOCTATHYECKOTO TIOJIS.
ITorenmman. Pazaocts
MMOTEHIINATIOB

[TpoBOAHMKY U TUANIEKTPUKH
B 3JICKTPOCTATHYECKOM TIOJIE.
JysnexTpuaeckast
MIPOHUIIAEMOCTb.
ITonroroska xk EI'D

(«Touka pocrtay)

51

DNEeKTPOEMKOCTb.
Konpgencarop

52

DNeKTPOEMKOCTD TIJIOCKOTO
KOHJICHCAaTOpa. DHEprus
3apsKEHHOT0 KOHIEHCaTopa

53

JlaboparopHnast pabota
«M3mepenue
BIIEKTPOEMKOCTH
KOHJICHCATOPay.
(«Touka pocrtay)

54

[TpunIMN nercTBUs U
MIPUMEHEHHE KOHEHCATOPOB,
KOITMPOBAJILHOTO aIlapara,
CTpYHHOTO IPUHTEPA.
DneKkTpocTaTH4ecKas
3amuTa. 3a3eMIIeHHE
ANEKTPOnpUOOpOB

55

DIEKTPUYECKHI TOK, YCIOBHS
€ro CyIlIeCTBOBaHUSI.
[TocTostHuBIM TOK. Cuita ToKA.
Hamnpsixenne.
Conporusnenue. 3akon OMa
JUISl y9aCcTKA LeNu

56

ITocnemoBarenpHOE,
napajuiebHOE, CMEIIaHHOE

38




57

COEMHEHHE NTPOBOJHUKOB.
JlabGopaTopHas pabota
«M3y4eHne CMEIanHoro
COEJIMHEHUS PE3UCTOPOBY
PaboTa u MOITHOCTB
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

58

59

60

3akon OMa 1st MOJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
uenu. KopoTrkoe 3ambIKaHUE.
JlaGopaTopHas pabora
«H3mepenne 3/1C ucrtounuka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

(«Touka pocrtay)

PesepBHbIil ypok.
KonTponbhas padbota no teme
«QNEKTPOANHAMUKAY /
Bcepoccuiickas npoepodHas
pabota

Oo6o0maromuit ypok
«QNEKTPOANHAMUKAY /
Bcepoccuiickas npoBepouHas
pabora

61

62

63

DneKTpOHHas IPOBOJAUMOCTD
TBEPIBIX METAILIOB.
3aBUCUMOCTb CONPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIMMOCTh

DNEeKTPUUECKUN TOK B
Bakyyme. CBoiicTBa
ANEKTPOHHBIX MYYKOB

[TomynpoBoIHUKH, X
cOoOCTBEHHAas U pUMeECHast
npoBouMocTh. CBOHCTBA
p—N-miepexoa.
[TomynpoBOIHUKOBBIE
prOOpbI

64

DNEeKTPUUIECKHI TOK B
pacTBOpax M pacriaBax
AJIEKTPOJIUTOB.
DNEeKTpoNIUTHYECKAs
Jrcconnanus. JIeKTPOIn3

65

66

DJIEKTPUYECKUI TOK B Ta3ax.
CaMOCTOSTEIIbHBIN U
HECaMOCTOSITENIbHBIN pa3psl.
Mounuus. 11n1a3zma

DnexTpuueckue nprudopsl U
YCTPOMCTBA U UX
MIPaKTUYECKOE IPUMEHEHHE.

39




IIpaBuna TeXHUKU

0€30MacHOCTH
PesepBHbIe
YPOKH
Pe3epBHbIil ypok.
67 KonrtponsHas pabora o Teme

«9J’I€KTpOI{I/IHaMI/IKa»

Pe3epBHbIil ypok.
68 O6o06maromuii ypok 1mo
temam 10 kacca

OBILIEE KOJIMYECTBO YACOB I1O
IMPOI'PAMME

68

40




11 KUIACC

Haumenosa
No HUE pazjena

Tema ypoka Komnuect
BO 4acoB

ITman

Jlata

dakt

Koppe
KTUPOB
Ka

DJIeKTpoaAHn
HAMHKa

11

ITocTostHHBIE MATHUTHI U UX
B3aMMOJCHCTBIE. MarHuTHOE MoJIe.
Bektop MarHuTHOM MHAYKUMH. JIMHUU
MarHUTHOW MHAYKIUH

MaruutHoe noJie MPOBOJHUKA C TOKOM.
OneiT Opcrena. Bzaumoneiictue 1
MIPOBOJHUKOB C TOKOM

JlaboparopHas pabota «3yuenue
MarHUTHOTO TIOJISl KATYIITKHA C TOKOM)Y

JlelicTBME MArHUTHOTO TOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuita Amriepa.
JlabopaTtopHast pabora «HMcciaenoanue
JEHCTBUS MOCTOSITHHOTO MarHuTa Ha
PaMKy C TOKOM»

(«Touka pocrtay)

JleficTBMe MarHuTHOTO MOJIS Ha
JIBUKYIIIYIOCS 3apSDKEHHYIO YaCTHUILY. 1
Cwta Jlopenna. Pa6ota cuitel Jlopennia

OnexTpoMarHuTHast UHAyKuus. [loTok
BEKTOpAa MarHUTHOM MHAYKIuu. IC
MHAYKIHUU. 3aKOH 3JIEKTPOMArHUTHON
uHaykuuu Papanes

JlaGopatopHas pabota «/ccnenoBanue
SBJICHUS AJIEKTPOMATrHUTHOU 1
WUHAYKLIAN»

WNHayKTUBHOCTS. SIBIICHKE
camouHAykIuu. J/C caMOUHTYKIIUH.
OHeprus MarHUTHOT'O NOJISl KaTyIIKH C
TOKOM. DJIEKTPOMarHUTHOE TOJI€.
[Tonroroska k EI'D

(«Touka pocray)

TexHu4eckne ycTpoiucTBa U ux

IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOJABUTATEb, 1
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
WHIYKINOHHAs N1eYb

10

O6o06maromuii ypok «MaraHuTHOeE ToJe.
DJIIeKTpOMarHUTHAsT UWHIYKITUS

41




11

KonTtponbHas pabora o Teme
«MarsuTtHoe nojue. DJIeKTpOMarHuTHast

VHIYKIUS

Koseoanusa n
BOJIHBI

24

12

13

14

15

16

CB00OOHBIE MEXaHUUYECKHE KOJICOAHHUS.
["apmonnueckue KoneGaHusl.
YpaBHEHME rapMOHUYECKUX
kojeOanuii. [IpeBpaienre sHeprun

JlaboparopHas pabota «MccrnenoBanue
3aBHCUMOCTH [EPUOJIa MAJIBIX
Kosie0aHul rpy3a Ha HUTH OT JJIMHBI
HUTHU U Macchl rpy3ay. («Touka
pocTtay)

Koneb6arenbupiii KoHTYp. CBOOOIHBIC
AJICKTPOMArHUTHBIC KOJICOAHUS B
UIealbHOM KOJIe0aTeTbHOM KOHTYPE.
AHaJIOTUS MEXKTy MEXaHUYCCKUMH U
3JICKTPOMArHUTHBIMH KOJI€OaHUIMU

®opmyna Tomcona. 3aKOH COXpaHEHUS
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYpE

[IpencraBnenue o 3aTyxarmux
KosieOaHusX. BelHyKIeHHBIE
MeXaHH4ecKHe Kojiebanus. Pe3oHaHc.
BoinykeHHBIE 2IIEKTPOMAarHUTHBIC
KoJieOaHMs

17

[lepemennsiii Tok. CHHYCOUIANbHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
MEePEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOILEE 3HAYECHUE CUIIBI TOKA U
HanpsHKeHUs

18

Tpancdopmarop. [IpoussoscTso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUU

19

20

21

VYCTpoiCTBO U MPAKTHYECKOE
[IPUMEHEHHUE IIEKTPUYECKOT0 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, JTUHUI
3JIeKTponepeay

DKOJIOTUYECKUE PUCKU TTPH
IIPOU3BOJICTBE MIEKTPOIHEPIUHU.
KynbpTypa ucnonb3zoBanus
3JIEKTPOIHEPTUHU B TOBCETHEBHOM
JKU3HU

MexaHn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxkopocts
pacnpocTpaHeHus U JIMHA BOJIHBIL.
[Tonepeunble U TPOIOJIbHBIE BOIHBI
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22

3Byk. CkopocTb 3ByKa. ' poMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

23

DIeKTPOMArHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [llkana
AJIEKTPOMATrHUTHBIX BOJIH

24

[IpuHUIUIIBI paIUOCBSI3U U TEICBUACHUS.
Pa3zButune cpencTB cBs3H.
Pannosmokanus

25

26

27

28

KonTponpHas padora «Konebanus u
BOJTHBI»

[IpsamoniuHEeHOE pacpoCTpaHEHUE
CBETa B OAHOPOAHOU cpeae. ToueuHbIin
UCTOYHUK cBeTa. JIyu cBeTa

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
cgeta. [loctpoenne n3o00paxkeHuii B
IJIOCKOM 3epKaje

[Ipenomnenue ceera. [lonHoe

BHYTpeHHee oTpakeHue. [IpeaenbHbrit
YTOJI MOJTHOTO BHYTPEHHETO OTPAKEHUS

29

30

31

32

JlabopaTtopHas paborta «M3mepenue
1oKa3areJisi MPEJIOMIICHUS CTEKIIa

JIunsel. [TocTpoenne n3o0pakeHuit B
nuH3e. Popmysia TOHKOU JIMH3HI.
YBennueHue JT1MH3bI

JlaboparopHas padota «l/ccinenoBanue
CBOMCTB M300paKEHUH B JIMH3AX).
(«Touka pocrtay)

Hucnepcus cera. CioxxHbIA COCTaB
6enoro csera. L{Bet. JJabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»

33

Nntepdepennus ceta. Audpaxius
cBeta. /ludpaknuonnas pemeérka

34

35

[TonepeyHoCTh CBETOBBIX BOJIH.
[Tonsspu3zanus ceeta

OnTuueckue mpuOOPsI U yCTPOUCTBA U
yCIIOBUS UX 0€30MacHOTr0 MPUMEHEHUs

OcHOBBI
crenuaJbHOM
TeOpHuHU
OTHOCHUTEJIBLHO
CTH

36

I'paHnLIBI TPUMEHUMOCTH
KJIaccu4yecKor MexaHuku. [locTyarsl
CIIEHMAJIbHON TEOPUU OTHOCHUTEIBHOCTH

37

OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH.
3amesieHne BpEeMEHH B COKpaIlieHne
JUIMHBI
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38

OHeprus U UMIYJIbC PEISITUBUCTCKOM
yacTuilbl. CBSI3b MacChl C YHEPTUEHN U
I/IMHy.]'IBCOM. 3HCpI‘I/I$I ITIOKOs

39

KpanToBas
¢pusuka

KoHnTtponbHas padora «OnrTuka.
OcHOBBI cIELIMANIBHOM Teopun
OTHOCUTEIIbHOCTH

15

40

41

®otounbl. Dopmyna [1nanka. DHeprus u
UMITYJIBC JOTOHA

OTKpBITHE U UCCIICIOBAHUE
dororddekra. Onwitel A. I'. CroseroBa

42

3akonbl poroddderra. YpaBHEHHE
OitHmreitHa 11 hoTodddekra.
«KpachHas rpanuna» porodrddexra

43

Hasnenue cera. OnwiThl I1. H.
JleGeneBa. XuMnuueckoe JeHCTBHE CBETa

44

45

TexHuueckne yCTpoucTBa U
NPaKTUYECKOE IPUMCHEHUE:
¢doTodIeMeHT, POTOMATUNK, COTHEUHAS
Oarapesi, CBETOIMOT

Permenue 3agau mo reMe «DI1eMEHTHI
KBAHTOBOU OIITUKN)

46

Mopnens atoma Tomcona. OnbIThI
Pesepdopna no paccessHuIO 0-4aCTHLL.
[Imanerapnas Mozenb aroMa

47

[Tocrynartsr bopa

48

49

Wznyyenune u noriomenne GOTOHOB
IIPY IIEPEXO/IE€ aTOMA C OJTHOTO YPOBHSA
SHEPIUM Ha Ipyroi. Buasl criekTpos

BonHoBeie cBoMcTBa yacTHll. BoaHBI Je
bpoinsa. KoprnyckynsipHO-BOIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYK/IEHHOE
W3JTyYECHHE

50

OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto coctaBa
PaauOaKTUBHOTO U3TYUEHUS

51

CaoiicTBa anbda-, 6era-, raMma-
u3Ny4eHus. BnusHue painoakTHBHOCTH
Ha JXUBBIC OPraHU3Mbl

52

53

OTKpBITHE TPOTOHA U HEUTPOHA.
W3zotonsl. Anbga-pacnan.
ONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'aMMa-uznyuenue

OHeprus CBA3U HYKJIOHOB B SIIpE.
SnepHble peakuuu. SnepHbIi peakTop.
[IpoGnemsbl, MepCIeKTUBHI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
SHEPreTHKU
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54

55

DJ1eMeHThI
aCTPOHOMMH
"
acTpopu3uKHu

OnemeHTapHble YacTULibl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaONII0IeHUS U
perucTpamnum 3JeMEHTApHbIX YaCTHULL.
Kpyrnslii cton «@yHaaMeHTalbHbIE
B3aUMOJICUCTBUS. ENUHCTBO
buznyecKoil KapTUHBI MUPa»

Dranbl pa3BUTHS aCTPOHOMUHU.
[IpuxnagHoe 1 MUPOBO33PEHYECKOE
3HaYeHHe acTpoHOMUH. Bus 3BE3aHOTO
HeOa. Co3Be3ausl, ApKue 3BE31pbl,
IUTAHETHI, UX BUJAUMOE JIBU)KEHUE.
Conneynas cuctema

56

57

Comrne. ConHeyHas aKTUBHOCTb.
Nctounuk snepruu CosiHia v 3BE311

3BE3/1bl, UX OCHOBHBIE XapPaKTEPUCTUKH.
3BE3/bI INIABHOM MOCIIE10BATENILHOCTH.
Buyrpennee crpoeHue 3BE31.
CoBpeMeHHbIe NPECTABICHUS O
MIPOUCXO0KICHUH U 3BOoTounU CosHIA U
3BE3]

58

Muneunsiii [Iyre — Hama ['anakTuxa.
[Tonoxenue u auxenue ConHia B
lNanaktuke. ['anaktuku. YEpHbIE NBIPHI
B sJIpax rajJakTHK

59

Bcenennas. Pazberanue ranakTuk.
Teopus boibioro B3peiBa. Pennkrosoe
n3nyyeHue. MertarajiakTuka

60

Hepemennsie nmpobsieMbl aCTpPOHOMUU

61

O0o0maromee
MOBTOPEHHE

KontponbHas padoTa «251€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

O6o0matomuii ypok. Pois ¢pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMATIbHOM B
ATUYECKOH cdepax AesTeTbHOCTH
YeloBeKa

63

64

O6o6maromuit ypok. Pois u Mmecto
(GU3MKN U aCTPOHOMHHU B COBPEMEHHOM
HAYYHOI KapTHHE MUpa

Ob6o6maromuit ypok. Posib puznueckoit
Teopuu B (POPMUPOBAHUU
npecTaBiIeHuit 0 GU3NIECKOl KapTHHE
MUpa.

[ToaroroBka k EI'D
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(«Touka pocrtay)

65

O6o06matomuii ypok. Mecto
¢du3nveckoil KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX IIPEJICTABICHUN O IIPUPOE

66

PesepBHbIe
YPOKH

PesepBHbIil ypok. MarHutHoe mnoJie.
DJIeKTpOMarHuTHasE MHIYKITUS

67

PesepBubliit ypok. Ontuka. OCHOBBI
CIIELUAJILHON TEOpUHr
OTHOCHUTEJIbHOCTH.

ITonaroroska xk EI'D

(«Touka pocTay)

68

Pesepnbriii ypok. KBantoBast ¢pusuka.

DNEeMEHTHI aCTPOHOMUU U acTPO(PU3UKU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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6. HIEPEYEHb (KOAU®UKATOP) PACIIPEJAEJIEHHBIX 1O
KJIACCAM INPOBEPSEMbBIX TPEGOBAHUM K
PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHON MPOI'PAMMBI CPEJTHEI'O OBIIEI'O
OBPA30BAHUA U DJIEMEHTOB
COILEPXKAHUA IO ®PUSUKE

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOI
oOpazoBaTenbHOM TporpaMmbl 10 (kacc)

Kon [TpoBepsieMbie IpeAMETHBIC PE3YJIbTAThl OCBOCHHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa3zoBaTeNbHON IPOTrPaMMBI cpeHero o0miero 00pa3oBaHus
pe3yabTara
10.1 JleMOHCTpHUpOBaTh Ha MPUMEPAX POJIb U MECTO GU3HKU B (DOPMUPOBAHUH

COBPEMEHHOM HAYYHOM KapTUHBI MUPA, B Pa3BUTUM COBPEMEHHON TEXHUKH
Y TEXHOJIOTUH, B IPAKTUYECKOM IEATEIbHOCTH JIIOIEN

10.2 Y4uUTBIBaTh TPAHUIBI MPUMEHEHHUS HW3YYCHHBIX (PHU3UYECKHX MOJEINeH:
MaTepuaibHas TOYKa, WHEpIMAJIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpJOE TEJO, WICAIbHBIM ra3; MOAEIM CTPOCHUS Tra30B, KUIKOCTEH M
TBEP/IBIX TEJI, TOYCUHBIN AIEKTPHUECKUH 3apsi]l - IPU PEIICHUH (PU3UICCKUX
3a1a4

10.3 PacrioznaBath Gusnueckue ssBiIeHUs (IIPOIECChl) M OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHHWKH, MOJICKYJISPHO-KHHETUICCKOW TEOPUU CTPOCHUS
BCIIECTBA M OJICKTPOJUHAMHUKH: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE JBUKCHHE, CBOOOTHOE TAaJCHWE TeJ, JBIKEHUE II0
OKDPY)KHOCTH, MHEpIHUs, B3aumojeiictBue Ten; nuddys3us, OpoyHOBCKOE
JIBUKCHHE, CTPOCHUE JKUIKOCTEH W TBEPJBIX TEJ, H3MEHEHUE 00bheMa Tel
Ipy HarpeBaHWM (OXJIAXKJIEHWHU), TEIJIOBOE paBHOBECHE, HCIapeHHe,
KOHICHCAIINS, IJIABJICHUE, KPUCTAIUTN3AIINS, KHTICHHE, BITAKHOCTH BO3/yXa,
MOBBIIIICHHE JABJICHUA T'a3a IIPH €0 HarpeBaHUM B 3aKPBITOM COCY/I€, CBSI3b
MEXy MapaMeTpaMHu COCTOSHUS ra3a B U30MPOLIECCax; MIEKTPU3ALHNS TE,
B3aMMOJICHCTBHE 3apsI0B

10.4 OnuceiBaTh MEXaHUYECKOE JABHKEHHE, UCTIONb3Ys (PU3NUYEeCKre BETUUNHBL:
KOOpJIMHATa, MyTh, IepeMeIlleHue, CKOPOCTh, YCKOPEHHE, Macca Tejla, cuia,
UMIyJbC Tella, KUHETHYECKas OJHEpPrus, IOTCHIMAIbHAs DHEPIHUs,
MexaHuuyeckas paboTa, MeXaHHYecKass MOIIHOCTb, MpPH ONHCAHUU
NPaBUIBHO TPAKTOBATh (PM3NYECKUN CMBICT UCIOJIb3YEMBIX BEIMYMH, UX
0003Ha4YeHMs] U E€AMHULIBI, HAXOAUTh (DOPMYIbI, CBS3bIBAIOIIME JaHHYIO
(bU3MUECKyI0 BETMUNHY C IPYTMMHU BEeIMYMHAMU

10.5 OnucelBaTh M3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJl W TEIJIOBBIE SIBICHHUA,
UCIONB3YS (PM3HUECKHe BETUUYMHBI: JJaBICHUE ra3a, Temreparypa, CpeaHss
KMHETUYECKas JHEPIUst Xa0TUYECKOr0 JBUKECHHUS MOJIEKYIL,
CPEIHEKBAJIpaTU4YHAsI  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHsIs 2Heprus, pabora rasza, kod3(p(UIUEHT MOJE3HOTO JIEHCTBUS
TEIUIOBOT'O ABUTATENs; IPU OMUCAHUM NMPABUIBHO TPAKTOBATH (PU3UUECKUIA
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €AMHHUIIbI, HAXOAUTh
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dbopMyIbl, CBSA3BIBAIONIME JaHHYIO (PU3UYECKYI0 BEIMYHUHY C JAPYTUMHU
BEJIMYUHAM

10.6

OnucelBaTh  U3YyYEHHBIE  DJIEKTPUYECKHE CBOMCTBAa  BeHIECTBA U
AIIEKTPUYECKHE SIBICHUS (IIPOLECCHI), UCTIONB3YS (PU3UYECKHE BEITHMUMHBL:
JNEKTPUYECKUN 3apsAll, DJIEKTPUYECKOE TI0J€, HAMNpsIKEHHOCTh I0JI,
MIOTEHIM A, PA3HOCTH IIOTEHIIMAJIOB; IPY OIIMCAHUM ITPABUIILHO TPAKTOBAThH
(bu3n4ecKnil CMbICT UCIOIb3YEMBIX BEJIMUNH, UX 0003HAUCHUS U €MHULIBI;
yKa3bIBaTh (POPMyIIbI, CBA3BIBAIOIINE NAHHYIO (DU3UYECKYIO BEIHYMHY C
JpPYTUMU BEJIMYUHAMU

10.7

aHAJIM3UPOBATh (PU3UUYECKHE TIPOLIECCHI U SIBJICHUS, HCTIONB3Ys (DU3NUECKUE
3aKOHbl U NPUHUMIIBL 3aKOH BceMupHOro tsarorenud, I, II u III 3axonbl
HproToHa, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPIuH, 3aKOH COXPAaHCHUS
MMIYJbCAa, NPUHLUI CYNEPHO3HUIMU CWJI, MPUHUUI PABHOIPABUS
MHEPLUHAIBHBIX CUCTEM OTCYETA; MOJICKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CpPEIHEH KWHETHYECKOU
SHEPTruU TEIJIOBOTO JBIKEHUS MOJEKYN C aOCOJIOTHOM TeMIepaTypoi,
MEPBbIA 3aKOH TEPMOJWHAMHUKH; 3aKOH COXPAHEHHS JIIEKTPUUYECKOTO
3apsiaa, 3akoH KysioHa; mpu 3TOM pa3iuuaTh CIOBECHYIO (OPMYTUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE M YCIOBUS (TpaHUIIBI, 007IacTH)
MIPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHbIE MPUHLMIIBI JEHCTBUS MallMH, OPUOOPOB U
TEXHUYECKUX  YCTPOWCTB; pa3inyaTb yCJIOBUS UX  0O€3011aCHOro
UCIIOJIb30BaHUS B IOBCEITHEBHOMN KU3HU

10.9

BBINONHATE 3KCIEPUMEHTHI TI0 UCCICIOBAHHIO (DU3MYECKUX SIBICHUN U
MIPOIIECCOB C UCTIOIB30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPESHUI; TIPH TOM
dbopmynupoBath npobiaemy (3agady) ¥ TUIIOTE3y Y4EOHOTO HKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000pY/I0BaHUS, TPOBOJAUTD OIBIT
1 GOpMYyIHUPOBATH BBHIBOJIBI

10.10

OcymiecTBIATh NpsIMbIE M KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEINYMH;
IpU 3TOM BBIOMpaTh ONTUMAIbHBIN CHOCOO M3MEpPEHUs U HCIOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCMMOCTH  MEXAY (U3MUECKMMH BEIUYHMHAMH C
WCIIOJIb30BAaHUEM TIPSMBIX HM3MEPEHUH; TPH HSTOM KOHCTPYMPOBATH
YCTaHOBKY, (HUKCHPOBaTh pe3yabTaThl TMOJYYEHHOW 3aBHCHUMOCTH
(GU3MYEeCKUX BEJIMYMH B BHJE Tabmuil U rpaduKoB, JeNaTh BBIBOABI 1O
pe3ynbTaTam UCCIIEI0BaHUS

10.12

Cobmronath npaBuiia 6€30MacHOrO TpyJa MpU MPOBEICHUH UCCIeI0BaHUN
B paMKax y4eOHOTO JKCIEPUMEHTa, Yy4eOHO-HCCIIEeIOBATEIbCKON U
MPOEKTHOH JeSITeIbHOCTH C UCIIOJIb30BAaHHEM U3MEPHUTEIBHBIX YCTPOUCTB U
1abopaTopHOro 00opyI0BaHUs

10.13

Pemarp pacdeTHble 3ajaud C SBHO 3a/laHHOM (U3WYECKOW MOJEINbIO,
UCTIONB3YS (PU3NYECKHE 3aKOHBI M IPUHIIMIIBL, HA OCHOBE aHaJIN3a YCIOBUS
3a1a4du BI)I6I/IpaTI) (i)I/ISI/I‘-IeCKYIO MOICJb, BBIACIISATH (1)I/ISI/IV-IGCKI/Ie BCJIMYNHBI
U (QopMynbl, HEOOXOAMMBIE OIS €€ pELIeHHs, MPOBOJUTH pPACUYEThl U
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAYCHHS (PU3MUECKOM BEIIMUNHBI
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10.14

Pemarn KayeCTBEHHbIE 3a/1auu: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUYUBYIO IIEMIOYKY pACCYXICHHI C ONMOpod Ha H3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

10.15

Hcnonp3oBaTh  Npu  peHIEHHH  Y4YEOHBIX  3aJad  COBpPEMEHHbBIE
UHPOPMALIMOHHBIE  TEXHOJOTMM Ui  IIOUCKA, CTPYKTYpUPOBAaHHA,
UHTEpPHpETallid ¥ TPEJICTaBICHUs YYeOHOH M HAyYHO-TIOMYJISIPHOM
UHpOpMaLlUY, MOJYYEHHOM M3 pa3IM4YHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH NOJTY4aeMyI0 HH(POPMAIHIO

10.16

[TpuBOANTE IPUMEPHI BKJIA/1a POCCUUCKUX U 3apyOEKHBIX YIEHBIX -(PHU3UKOB
B DPAa3BUTHE HAyKd, OOBSICHEHHE IPOLECCOB OKPYKAIOIIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TEOPETUYECCKUE 3HAHUS 10 (PU3UKE B MOBCEIHEBHOMN KU3HU
s obecrieueHuss O€30MAacHOCTH TMPU  OOpameHuH ¢ TOpudopamMu
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3IOPOBBS U COOIIOICHHUS
HOPM JKOJIOTUYECKOTO IOBEICHUS B OKPYXKAIOIICH cpelie

10.18

PaGoraTte B rpymme ¢ BBIIOJHEHHEM pa3IUYHBIX COIUANBHBIX POJEH,
TUTAHUPOBATh PA0OTy IPYIIIBI, PAIIHOHAIBHO PACIIPEICIATh O0S3aHHOCTH U
IUIAHUPOBATH JCATEIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aAEKBAaTHO
OLCHMBATh BKJAJ KaXIOrO0 W3 YYaCTHUKOB TpPYyNIIbl B pEIICHUE

paccMaTpuBaeMoii MpoOIeMbl

[IpoBepsiembie anemeHThI coaepsxanus (10 kiacc)

Kon
paszena

IpoBepsieMOr
0 BJIEMEHTa

KOI[ HpOBepﬂeMLIe QJICMCHTBI COACPIKAHNA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11 dusnka - Hayka o mpupoje. HayuyHble MeTOnabl MO3HAHMA
OKpy’Karollero Mupa. Pojib skcriepuMeHTa 1 TeOpuH B IpoLecce
MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2 MonenupoBanue (GpU3HUECKUX SBIEHUNA U mporeccoB. Hayunsle
runore3bl.  DuU3MYECKHEe 3aKOHbI W Teopud. ['paHuLbI
NPUMEHUMOCTH (U3UYECKUX 3aKOHOB. [IpHHIMI COOTBETCTBHUSL.
Ponb 1 MecTo U3k B OPMUPOBAHUU COBPEMEHHON Hay4yHOU
KapTUHBI MUPA, B TPAKTUYECKOMN AEATEIbHOCTH JIIOAEH

MEXAHUKA

2.1

KMMHEMATHUKA

21.1 Mexannueckoe aBuxkeHue. OTHOCHUTENBHOCTh MEXAHUYECKOTO
neukeHus. Cuctema orcuera. Tpaekropus

2.1.2 [lepemenienue, CcKOpocTh (CpeaHsiE CKOPOCTb, MIHOBEHHas
CKOPOCTh) U YCKOPEHHE MaTepHATbHOW TOYKH, UX MPOCKIIUU Ha
OCH cUCTeMBI KoopAauHaT. ClioKeHHe NEPEMEIICHHN U CI0KEHNE
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CKOpOCTei

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSMOIMHENHOE BHKECHHUE.
I'paduku 3aBHCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH
U IIepEMELICHUS MaTEPUAIBHOU TOYKU OT BPEMEHHU

2.14

CBobOogHOe majzieHne. Y CKopeHrne CBOOOHOTO MaIeHUs

2.15

Kpusonnuelinoe JBIKECHUE. PaBHOMeEpHOE JBHKCHUE
MaTEpHAIbHOM TOYKH IO OKPYKHOCTH. YTJOBas CKOPOCTb,
JIuHenHas ckopocts. Ilepuon u gacrora. LleHTpocTpemuTensHoe
YCKOpEHHUe

2.16

Texundeckne YCTpOﬁCTBaZ CIIMAOMETP, ABHXKCHHUEC CHApAO0B,
LCIIHBIC U pCMCHHBIC IICPCaAaYIn

2.1.7

[Ipaktuyeckne paboTsl. M3MepeHue MIHOBEHHOH CKOpPOCTH.
HccnenoBanue COOTHOIIEHHS MEXAY IYTSAMH, HPOHICHHBIMU
TEJIOM 3a IIOCJIEI0OBATEIbHBIE PABHBIC IIPOMEKYTKH BPEMEHU IIPH
PaBHOYCKOPEHHOM JABM)KEHUHU C Ha4aJlbHOW CKOPOCTBIO, PABHOM
Hym0. V3ydeHune HABMKEHUS IIApUKA B BA3KOM JKMJIKOCTH.
N3yuenune nBMKeHUS Teja, OpPOLICHHOTO TOPU30HTAIBHO

2.2

JMHAMUKA

2.2.1

IIpuauun otHocutrensHOCTH ['anunest. [lepBriit 3akoH HeroToHA.
HNuepumanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuina. [IpuHIUI Cyneprno3uiuu Cuil

2.2.3

Bropoit 3akon HpoTOHa 14 MaTepUaBHOM TOYKH B
nHeprmaibHoil cucreme orcueta (MCO). Tpernit 3akon HeroToHa
JUTSL MATEPUATIBHBIX TOYEK

224

3akoH BcemupHOro tiaroreHus. Cuna Tsokectu. llepBas
KOCMHUYECKasi CKOpoCTh. Bec Tena

2.2.5

Cua ynpyroctu. 3akoH ['yka

2.2.6

Cuina tpenus. Cyxoe Tpenue. Cuna TpeHUs CKOJbXKEHUS U CHUJIa
Tpenust nokost. Koadpdumment tpenns. Cuna cConpoTUBIEHUS IPU
JABHUXKCHUU TCJIa B )KUJAKOCTHU HUJIU I'a3¢

2.2.7

IloctynarensHOoe W BpalaTeabHOE JBHKEHHE aOCOJIIOTHO
TBEPJOTO Tela

2.2.8

MoOMEHT cuiabl OTHOCUTENBHO OCH BpauieHus. [limedo cuisbl.
VYcnosus paBHoBecus TBepaoro reaa B UCO

2.2.9

Texuuyeckue yCTpOﬁCTBaZ HOAIIHUITHHUKH, JABMOXKCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue pabotel. W3ydyenuwe pABMkeHUs Opycka IO
HAaKJIOHHOM IIJIOCKOCTH IIOJ JIEHCTBUEM HECKOJIBKUX CHIL
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HccnenoBanme 3aBUCHMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIUX B
nedopMUpPyeMOi IPYKHHE ¥ PE3UHOBOM 00pasiie, OT BETUIHHBI
ux nepopmanuu. VccnenoBanue ycaoBHil paBHOBECHS TBEPIOTO
TeJa, UMEIOLIET0 OCh BpallleHUs

2.3 3AKOHbBI COXPAHEHU A B MEXAHUKE

23.1 Hmnynbc MaTepuaibHOM TOUKH, CUCTEMbl MaTEPUANIbHBIX TOYEK.
Wmnynbe cuitbl 1 M3MEHEHNE UMITYJIbCa Tea

2.3.2 3akoH coxpaHeHus umiynbca B MCO. PeakTuBHOE ABM>KEHNE

2.3.3 Pabota cuibl

2.34 MouHoCTb CUIbI

2.35 Kunernueckass sHeprusi MarepuainpHOM TOukH. Teopema o
KMHETHYECKON YHEPTUU

2.3.6 [lorennuaneHast sHeprus. IloTeHnuanbHas SHEpPrus ymnpyro
neGopMHUpOBaHHOW TPYKUHBL lloTeHIManbHas >HEPrus Tena
BOJIN3M OBEPXHOCTH 3eMIIU

2.3.7 [loTeHunanpHble M HEMOTEHLUMAJIbHBIE CHIIbL. CBs3b pPabOTHI
HEMOTEHIUAIbHBIX CUJI ¢ U3MEHEHHEM MEXaHWYeCKOH sHepruu
CHCTEMBI TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKOH SHEPTHH

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9 TexHu4eckue ycTpoMCTBa: JBUKEHHE PAKET, BOJOMET, KOIEp,
NPY>KUHHBIA THCTOJIET

2.3.10 [Ipaktuyeckue paboThl. M3ydyeHue CBSI3M CKOPOCTEH Ten MpH
Heynpyrom ynape. HccnemoBanme cBs3um pabOTBHl CHIIBI C
M3MEHEHHEM MEXaHMUYECKOW YHepIruu Teia

3 MOJIEKVYIJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHU

3.11 OCHOBHbBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KHHETUYECKONW TEOpHUH.
BbpoynoBckoe nBuxenue. Auddysus. Xapaktep ABMKEHUS U
B3aMMOJIEHCTBHS YaCTHIL] BEILIECTBA

3.1.2 Mopnenn cTpoeHUsl ra3oB, KHJIKOCTEH W TBEpPABbIX Tel U
00BsICHEHUE CBOICTB BellleCTBA HA OCHOBE ITHX MOJEIeH

3.1.3 Macca monexyin. Konmnuectso Bemectsa. [TocrosHHas ABoraapo

3.1.4 TemoBoe paBHOBecue. Temieparypa u ee usmepenue. lllkana
temriepatyp Llenscus

3.15 Mogenp uneansHoro raza. OCHOBHOE ypaBHEHUE MOJICKYJISPHO-

KHUHETHYECKOM TCOpHUU UCAJIBHOI'O Ir'a3a

51




3.1.6

AOcosroTHasE Temreparypa Kak Mepa CpeIHEeW KHHETHYECKOU
SHEPIUM TEIUIOBOIO ABMKEHMS yacTull rasa. [llkamna tremneparyp
KenbBuHa

3.1.7

Vpasuenue Knaneiipona - Menneneena. 3akon JanbToHa

3.18

l'azoBbie 3akoHbl. M3omporecchl B HICAIBHOM Tasze C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA: HW30TEpMa, H30X0pa,
n3obapa

3.1.9

TexHUYeCcKue YCTPOHCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuyeckue padboThl. 3MepeHne Macchl BO3Iyxa B KIaCCHOU
KoMHare. MccienoBaHue 3aBHCHMOCTH MEXIy HapaMeTpamu
COCTOSIHUS pa3peKEHHOT0 Tasa

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepmoauHamMuueckas cucrema. Bnytpennsa SHEprus
TEPMOJIMHAMUYECKON CHUCTEMBI U CIIOCOOBI €€ U3MEHEHUS

3.2.2

KommyectBo TEeminoTel U pa60Ta. BHYTpeHHHH OHCPIusia
OJHOATOMHOI'O HACAJIBHOI'O Ira3da

3.2.3

Bupl TCILIOIICpEAaYm: TCILIOIIPOBOAHOCTD, KOHBCKI M,
H3JTy4YCHHUC. TemmoeMKoCcTh Telma. YOElIbHAS TEIIOEMKOCTH
BemiecTBa. PacueT kolmuecTBa TEIIOTHI IIpH TCILIOICpEaadc

3.2.4

[epBblii 3aKk0OH TepMOIUHAMUKH. [I[pUMEHEHUE TIEPBOro 3aKOHA
TEPMOJMHAMHUKH K M30mporieccaM. I padudeckast HHTepIpeTaus
paboThI Ta3a

3.25

TennoBsle MamuHbl. [IpUHIMIBI 1EWCTBUS TEIUIOBBIX MAIlUH.
[IpeobOpazoBanus 2HEPTUHU B TEIIOBBIX MaiuHax. Koaddunuent
none3noro aercrBus (mamee - KITM) TerutoBoi mammubl. [k
Kapno u ero KIIJI

3.2.6

Bropoii 3akon tepmoauHamuku. HeoOpatuMocTh mpoieccoB B
npupose. TeruioBble ABUraTend. OKOJOTHYECKHE MPOOIEMBbI
TEIJIO3HEPrETUKH

3.2.7

TexHu4eckue ycTpoOMCTBa: JBHUraTelb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOAUILHUK, KOHAULIMOHED

3.2.8

[IpakTuyeckue paboTel. Mi3MepeHue ynenbHOH TEMI0eMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHUMA BEILIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapooOpa3zoBanue W KOHJACHcalus. lcnmapeHWe W KHIICHUE.
VY nenbHast TETI0Ta napooOpa3oBaHusl. 3aBUCUMOCTh
TeMITEPATypPbl KUTICHUS OT JaBJICHUS

3.3.2 AOcomtoTHasT M OTHOCHUTEJbHAasT  BJIAXKHOCTh  BO3JyXa.

Hacpiennsrii map
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3.3.3 Teepnoe Teno. Kpucrammuyeckue wu  amopdHBIE — Tela.
AHunzorponus CBOHCTB KpucTauloB. JKuakue KpUCTAIUIBI.
CoBpeMeHHbIE MaTepHalIbl

3.34 [InaBnenne u KpUCTAIM3AM. Y IeIbHAs TEIUIOTa IUIABJICHUS.
CyOmumariust

3.3.5 YpaBHEHHE TEIJIOBOTO OajlaHca

3.3.6 TexHu4yeckue  yCTPOMCTBA: TUTPOMETP M IICHXPOMETP,
KaJIOpUMETD, TEXHOJIOTUU MIOJTyYEeHUS COBPEMEHHBIX
MaTepUasoB, B TOM YUCIIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUU

3.3.7 [IpakTrueckue paboTel. I3MepeHne BIaKHOCTH BO3TyXa

4 DJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATHUKA

411 DNeKTpu3anusa Tel. OJeKTpuyeckuid 3apsana. JlBa Buzaa
AIIEKTPHUYECKUX 3apsI/IOB

4.1.2 [TpoBOMHKMKH, AUAIICKTPUKHU U TIOTYIIPOBOIHUKH

4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaaa

41.4 BzaumoneiictBue 3apsanoB. 3akoH Kynona

4.1.5 DnekTpuueckoe mose. HampsykeHHOCTh SJIEeKTPHUUECKOro MOJs.
[TpuHIHD CYHEPIO3ULIUY. JInaun HaIPSKEHHOCTU
ANEKTPUYECKOTO OIS

4.1.6 Pabora cun anexkrpocratuueckoro nons. Ilorenuunan. Pa3sHocTsb
MOTEHINAJIOB

4.1.7 [IpoBOIHMKM W JUAIEKTPUKHA B IIOCTOSSHHOM JJIEKTPHUYECKOM
noJie. JlusnekTpudeckas IpOHULAEMOCTb

4.1.8 OnektpoeMkocTh. KonaeHcatop. DJIEKTPOEMKOCTh IIOCKOTO
KOH/IeHcaTopa. DHeprus 3apspkeHHOro KOHIeHcaTopa

4.1.9 TexHuueckue  ycTpoWcCTBa:  DJIEKTPOCKOI,  DIIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB,
KOH/IEHCATOp, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10 [IpakTuyeckue  pabOTHI. N3mepenne AIIEKTPOEMKOCTHU
KOHJIEHCATOpa

4.2 I[MOCTOAHHBIN DJIEKTPUUECKHNU TOK. TOKU B PA3JIMYHbBIX

CPEJIAX
421 VYcioBHs CylIECTBOBAHUS ITOCTOSIHHOIO JJIEKTPUYECKOTO TOKA.
Mcrounuku Toka. Cruna Toka. [IoCTOSHHEIN TOK
422 Hamnpspkenune. 3akon Oma a1 y9acTka 1enu
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4.2.3

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y AECIBHOE CONPOTUBIICHUE
BEIllECTBA

4.2.4

[TocnenoBarenbHOe, MNapalieIbHOE, CMENIAHHOE COCIUHEHUE
MPOBOJTHUKOB

4.2.5

Pa6ora anekrpudeckoro Toka. 3akoH Jlxoyus - Jlenmna

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBkymas cuna (mamee - OJIC) u  BHyTpeHHee
CONPOTUBIIEHHE MCTOYHUKA TOKa. 3akoH Owma Juisl TOJHOU
(3aMKHyTOI) 351ekTpuueckoit nenu. Koporkoe 3ambikaHne

4.2.8

DJNEeKTpOHHAs! TPOBOJUMOCTD TBEPABIX METAJIOB. 3aBUCHUMOCTh
CONPOTHUBIICHUS METaJIJIOB OT TEMIIEPaTypBbI.
CBepxnpoBOIUMOCTb

429

DnexTpuueckuil Tk B BakyyMme. CBOICTBA 3JI€KTPOHHBIX ITyYKOB

4.2.10

[HonynpoBonnuku. CoOCTBEHHass W IpPUMECHas MPOBOJAUMOCTD
IIOJIYTIPOBOIHUKOB. CaoiicTBa p-n nepexoza.
[TonynpoBoIHUKOBBIE TPUOOPHI

4211

DNEeKTPUUECKUA TOK B JJIEKTPOIHUTAX. DIEKTPOIUTHUECKAS
JTUCCOIHAIUS. DIIEKTPOIIN3

4.2.12

Onektpuueckuii  Tok B razax. (CaMOCTOATENbHBIA U
HECaMOCTOSITEJIbHBIN pasps. Paznuunbie THUIIbI
CaMOCTOATENIbHOrO pa3psana. Monunus. [ltazma

4.2.13

TexHuueckue yCTpOICTBA: aMIIEPMETpP, BOJBTMETP, PEOCTAT,
HWCTOYHUKHU TOKa, 3JIEKTPOHArpeBaTEbHbIE npuOopHI,
3JIEKTPOOCBETUTEINIbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHHS,
BaKyyMHBIH  JHOA,  TEPMUCTOPBI U (OTOPE3UCTOPHI,
MOJYIPOBOHUKOBBIN THO/I, TAJIbBAHUKA

4.2.14

[Ipaktrueckue paboThl. M3yueHHe CMENIaHHOTO COEIUHEHUS
PE3UCTOPOB.

M3mepenne DOJIC wucTouHMKAa TOKAa M €ro BHYTPEHHETO
conpoTuBieHus. HabmoaeHue anexTponusa

[IpoBepsiembie TpeOOBAHMS K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM
oOpazoBarensHOI mporpamMmsl (11 kiacc)

Kon IIpoBepsieMble IpeAMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM
MPOBEPSIEMOTO o0pazoBaTenbHON TPOTrpaMMBbI CPEIHETO 00IIero 00pa3oBaHus
pe3yibTara
111 JleMOHCTpHpOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU

COBPEMEHHOM HAyYHON KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHONW TEXHUKH
U TEXHOJIOTHM, B IPAKTUYECKON ACATEIBHOCTH JIIOJEH, LEIOCTHOCTh U
€AMHCTBO (PM3UYECKOI KapTHHBI MUpa
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11.2

VY4uuThiBaTh T'PAaHULBI NPUMEHEHUS H3YYEHHBIX (UINYECKUX MOJICICH:
TOYEYHBIN JJIEKTPUYECKHUM 3apsl, sAepHas MOZAENb aTOMa, HYKJIOHHAas
MoOJIeJIb ATOMHOTO sJIpa MPH pelieHnH (pu3nueckux 3aaad

11.3

PacnioznaBats gusndeckue ssBIeHUS (TIPOIECCH) U 00BICHATH UX HA OCHOBE
3aKOHOB JJICKTPOJAMHAMUKMA ¥ KBAHTOBOW (PH3MKH: OJICKTpUYECKas
MPOBOAMMOCTH, TEIIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JCHCTBHS
TOKa, B3aUMO/JICHICTBAE MarHUTOB, AJIEKTPOMArHUTHASI MHAYKIIHS, 1CHCTBUE
MarHUTHOTO TIOJsI HA TPOBOJHUK C TOKOM U JBIDKYIIUHCS 3apsi,
AJIEKTPOMATrHUTHBIC KoseOaHus u BOJTHBI, MPSIMOJTMHEHOE
pacrpoCcTpaHeHHE CBETa, OTPaKEHHE, MPEIIOMICHHE, WHTephepeHIus,
TUGpaKIUs U TOJSpU3aIKs CBETa, TUCTIEPCUs CBETa, (POTOAICKTPUICCKHIA
addext (pororddexT), cBETOBOE AaBICHUE, BOSHUKHOBEHHE JIMHEWYATOTO
CIeKTpa  aToMa  BOJOPOZAA, €CTECTBEHHas M  HCKYCCTBEHHas
pamoaKTUBHOCTh

11.4

OnuceIBaTh HU3Y4YCHHBIC CBOMCTBA BCIICCTBA (BJ'IGKTpI/ILIeCKI/IC, MAarHuTHBIC,
ONTUYECKHE, OJICKTPHUECKYH0 TPOBOJUMOCTh PA3JIMYHBIX Cpel) U
DIIEKTPOMArHUTHBIE  SIBJICHUS  (IIPOLECCHI), HCIONB3yS (U3UYECKHE
BEJIMYMHBL: AJICKTPHUCSCKUI 3apsiJl, CUIIa TOKA, JJICKTPHUECKOE HAITPSKEHHE,
AJIEKTPUIECKOE COIMPOTUBIICHUE, pa3HOCTh moreHiuanos, DJ[C, pabora
TOKa, WHAYKIMS MAarHMTHOrO TMoist, cuia Awmmepa, cwia JlopeHna,
HHAYKTUBHOCTb KAaTyYHIKHW, SHECPTHUA SJICKTPUUCCKOTI0O 1 MarHuTHOIO HOJICfI,
NEpUOJT M YacToTa KoyieOaHWl B KOJIeOATEeIbHOM KOHTYpE, 3apsija U Cuiia
TOKa B TMPOIECCe TAPMOHHUYECKUX OJICKTPOMATHUTHBIX KOJICOAHMH,
(GOKyCHOE pacCTOSHHE W OINTHYECKas Cuja JIMH3bI, TP OIMUCAHUU
I[MPpaBUJIbHO TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI MCIIOJIB3YCMbIX BCJIHWYHH, UX
0003HAYCHHSI W €IWHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINE TAHHYIO
(U3NYECKYIO BETUYUHY C IPYTHMHU BEIMYMHAMU

115

OnuceiBaTh M3Y4YCHHBIC KBAHTOBBIE SIBJICHHMSI U TIPOIECCHI, HCIOJIb3Ys
buznyecKre BETMUUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JIJTHHA BOJHBI
M 4acToTa CBETa, SHEPruss M UMMyJIbC (OTOHA, MEpPHOJ MoJypacnaja,
DHEpPrusl CBA3M ATOMHBIX siiep; MPH OINUCAHUU MPABHIBHO TPAaKTOBATH
(GU3UYECKU CMBICT UCTIONB3YEeMbIX BEJIMUMH, UX 0003HAUYCHHS U €IUHUIIBI,
yKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE NAaHHYIO (DU3MUECKYIO BEIUYHHY C
JPYTUMU BETMYMHAMU, BEIYUCIIATH 3HAYCHUE (PU3MUECKOM BEIIMUHNHBI

11.6

AHanu3upoBaTh PU3NUYECKHUE IPOLIECCHI U SABJICHUS, UCIIOJIB3YS (PU3NUecKue
3aKOHBl W MNPUHIUNBL 3aKk0oH OMa, 3aKOHBI IOCIEAO0BATEIBLHOTO U
NapajyIeIbHOTO COEIUHEHU TPOBOIHUKOB, 3aKoH Jlxkoyis - JIeHna, 3akoH
AIIEKTPOMArHUTHOW MHIYKIUH, 3aKOH MPSIMOJMHENHOIO pacIpOCTPaHEHUs
CBETa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJICHUS CBETA, YpaBHEHUE
OinHmreitHa a8 QoTtodddekra, 3aKOH COXpPAHEHHUS HSHEPrUM, 3aKOH
COXPaHEHMsI UMITyJIbCa, 3aKOH COXPAHEHUs IEKTPUUECKOTO 3apsa, 3aKOH
COXpaHEHMsI MacCOBOT'O YHCIIA, NMOCTyaThl bopa, 3aKOH paguoaKTUBHOIO
pacnaza; Ipu 3TOM pPa3IudaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE M ycinoBHs  (TpaHMLBI, 00IacTH)
MPUMEHUMOCTH

11.7

OHpeI[eJ'IﬂTI) HampaBJICHUEC BCKTOpa HWHAYKOHMMW MArdvuTHOTO  IOJA
MMPOBOAHUKA C TOKOM, CHJIbL AMHepa 1 CHJIbI HopeHua
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11.8

CTpouTh M ONMHCHIBATh M300pAKEHHE, CO37aBAEMOE IIJIOCKUM 3EpPKajioM,
TOHKOH JIMH30U1

11.9

BBINONHATE 3KCIEPUMEHTHI TI0 UCCIICIOBAHHIO (PH3HYECKUX SIBICHUU H
MIPOIIECCOB C UCTIOJIB30BAHUEM IMTPSIMBIX U KOCBEHHBIX H3MEPEHUH; IIPU ITOM
dbopmyaupoBath mpodiaemMy (3aady) U TUHIOTE3y y4eOHOTO IKCIICPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJI0KEHHOTO 000pYI0BaHUS, TPOBOJAUTD OIBIT
U GOPMYJIMUPOBAThH BHIBOJIBI

11.10

OcymiecTBIATh NpsAMbIE M KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEJIUYMH;
IpU 3TOM BBIOMpPATh ONTHUMAJIBHBIA CIIOCOO0 M3MEpPEHHSI M HCIOJIb30BATh
M3BECTHBIE METO/IBI OLIEHKH ITOTPEIIHOCTEN N3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HCIOJIb30BAaHUEM
OPSMBIX U3MEPEHUH; IPU TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yibTaThl IOJYYEHHOH 3aBHUCHMOCTH (DU3MYECKMX BEIMYUH B BHUJE
TaOIHI U TPaHKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIEeIOBAHUS

11.12

CoOumo1aTh mpaBuia 0€30MacHOTO TPy/a MPHU MPOBEACHUN HCCIIEA0BaHNN
B paMKax Y4eOHOro OSKCIIEPHUMEHTa, Y4eOHO-HUCCIIEIOBATCIbCKOW U
MPOEKTHOM JCSITEILHOCTH C UCTIOIB30BAHUEM N3MEPUTEIILHBIX YCTPOUCTB U
J1a00paTOPHOTO 000PYI0BAHKS

11.13

Pemate pacueTHble 3afaudl C SIBHO 3aJaHHOM (hu3Mueckod MoOJelblo,
UCTIONB3Ys (PU3NYECKHE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS
3a7jaud BBIOUpaTh (GU3NYECKYIO0 MOJIEIIb, BBIICIATh (PU3UYECKHE BETUUNHBI
U (GOopMyINbl, HEOOXOAWMBIC JJISi €€ PEUICHHS, MPOBOJUTH PACUYETHl U
OLIEHUBATh PEAIbHOCTh MOJIy4€HHOIO 3HAUeHUs (PU3MUECKON BEITMUMHBI

11.14

Pewars KaueCTBEHHbIC 3a7a4M: BBICTPAaNBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKICHHM C ONOPOM Ha HU3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHE SIBICHUS

11.15

Hcnonb3oBaTe  mpU  pelmieHMM  y4eOHBIX  337ad  COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJIOTMM  JUIsl  TOUCKA, CTPYKTYpHUPOBAaHMS,
UHTEpHpeTallud M TpPeJICTaBleHUs] Y4eOHOH M HayyHO-TIOMYJSPHOM
uH(pOpMallMY, TMOJYYEHHON W3 pPAa3JIUYHBIX HCTOYHUKOB; KPUTHUECKU
aHaJM3UPOBATh MOJy4yaeMyro HH(pOpMaIuio

11.16

OOBSCHATh TPUHIMMBI JEHCTBUS MAaIINH, TPUOOPOB U TEXHUUYECKHX
YCTPOMCTB; pa3auvarh YCIOBHUS WX OE€30MaCHOTO WCIOJb30BaHUS B
MOBCEIHEBHOMN XU3HU

11.17

[TpuBOIUTE IPUMEpPHI BKJIa/1a POCCUNCKUX U 3apyOEXKHBIX yUEHBIX -(DU3HKOB
B pa3BUTHE HAayKH, B OOBSCHEHHE IPOLECCOB OKPYKAIOLIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeOpeTUUYECKHE 3HAHUA 10 (PU3UKE B MOBCEIHEBHOMN KU3HU
s o0ecrieyeHUs O€30MacHOCTH MpH  OOpalleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMMU, JUISI COXPaHEHUS 3/J0OPOBBS U COOIIOACHHUS
HOPM JKOJIOTUYECKOT'O IIOBEIECHUS B OKPYXKAIOLIEH cpeie

11.19

PaGoratr B Tpynme ¢€ BBIIOJHCHUCM PA3JIMYHBIX COHNHUAJIBHBIX poneﬁ,
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IUTAHUPOBATh PabOTy TPYIIIBI, PAIIHOHAIEHO PACTIPENENATh 00s3aHHOCTH H
MJIaHUPOBATh ACATCIBHOCTL B HCCTAHAAPTHBIX CUTyallUAX, aJACKBATHO
OLICHUBATh BKJIAJ KaXJIOT0O W3 YYaCTHUKOB TPYNIBI B pEUICHHE
paccMaTpuBaeMoid MPoOIeMbI

[IpoBepsiembie 3nemMeHThI coaepskanud (11 kiacc)

Kon Kon [IpoBepsiembIe 3JIEMEHTHI COICPKAHUS
paszena | mpoBepseMor
0 DJIEMEHTA
4 OJIEKTPOAMHAMUKA
4.3 MATHUTHOE I10JIE. DJIEKTPOMATHUTHA S UHAYKIA

43.1 [Toctrosinubie MarHUThHI. B3anmoielicTBIE MOCTOSHHBIX MAarHUTOB

43.2 MaruutHoe mnose. Bektop MarHUTHOM UHAYKUMH. [IpuHiun
cyneprno3unuu. JIMHuM MarHuTHOM MHAyKUMH. KapTuHa JmHHN
MarHMTHON MHIYKIIUU TOJIS TOCTOSIHHBIX MarHUTOB

4.3.3 MarauTtHoe 1mosie MpoBOAHHMKA ¢ TOKOM. KapTuHa nuHuil moms
JUIMHHOTO TPSIMOTO TIPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHMKA,  KAaTymku ¢  TokoM. OmeiT  Dpcrena.
B3anmopeincTere MpoBOIHUKOB C TOKOM

4.3.4 Cuiia AMriepa, ee MOJIyJIb ¥ HallPaBJICHHUE

435 Cuna JlopeHua, ee MoAyJdb M HampaBlieHHE. JI[BuxeHUe
3apsHDKEHHON YacTHIBI B OJHOPOJAHOM MarHMTHOM moje. Pabora
cuisl JIopeHna

4.3.6 SIBneHue ANEeKTPOMArHUTHON UHAYKIINU

4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUH

4.3.8 OJ1C uHayKIMU. 3aKOH 3JIeKTpoMarHuTHON uHaykunu dapanes

4.3.9 Buxpesoe snextpuueckoe nojie. 3JIC MHIYyKIMU B IPOBOJHUKE,
JBIDKYIIEMCSI TOCTYTIATENBHO B OJTHOPOIHOM MarHUTHOM I10JIe

4.3.10 [IpaBuiio Jlenna

4311 NunyktuBHOCTD. SIBNeHue camounaykuun. IJIC caMOUHIyKITUN

4.3.12 OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM

4.3.13 DNEeKTPOMarHuTHOE M0JIe

4.3.14 TexHnueckue yCTpOMCTBA: IIOCTOSIHHBIE MarHmrhl,
AJIEKTPOMATHUTHI, AJIEKTPOIBUTATEITb, YCKOPHUTEIH
9JIEMEHTAPHBIX YaCTHUL], UHAYKIIUOHHAS 11€Yb

4.3.15 [IpakTuyeckue paboTsl. MI3yyeHre MarHUTHOTO TOJISE KaTyIIKU C
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TOKOM. I/ICCJ'ICI[OBaHI/Ie ,I[CﬁCTBPIH IMOCTOAHHOI'O MarHuTa Ha paMKy
¢ TokoM. MccienoBanue sSBICHUS BHCKTpOMaFHI/ITHOﬁ HUHAYKIIHUU

KOJIEBAHM 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.11

Koneodarensnas cucrema. CBoOoHBIE KoJIeOaHus.
lapmonnueckue konebanus. I[lepwosn, dacroTa, amMIuIUTyna |
(haza kosebanuit

5.1.2

[IpyxuHHbBI MassiTHUK. MaTeMaTH4eCKU MasTHUK

5.1.3

ypaBHeHI/Ie TapMOHHUYCCKUX konebanuii. Kunemarnueckoe u
JUHaAMHWYCCKOC OITMCAHHEC K0J1e0aTeIbHOTO JABHXKXCHUA

5.14

[IpeBpareHue 3Heprun Mpu rapMOHNYECcKuX Konebanusx. CBs3b
aMIUTUTY/Ibl KOJICOaHHWI MCXOIHOW BEIUYMHBI C aMIUTUTYIaMU
KOJIeOaHUM €€ CKOPOCTH U YCKOPEHUS

5.15

Konebarenbubiii  koHTYp. CBOOOIHBIE  3JIEKTPOMArHUTHBIC
KojeOaHus B UACANBHOM KoJeOaTelbHOM KOHTYpe. AHajorus
MEXIy MEXaHUYECKHUMH M SJCKTPOMArHUTHBIMH KOJICOAHUSIMU.
®opmyna Tomcona

5.16

3aKkOH COXpaHEHMsI JHEPrUu B HJICATLHOM KOJeOaTeIIbHOM
KOHTYpe

5.1.7

BriayxneHHbIe MEXAHUUYECKUE KoneOanus. Pe3onanc.
PesonancHass kpuBas. BwIHYyXIEHHBIE 3JIEKTPOMArHUTHBIE
KOJICOaHUS.

5.1.8

Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.

5.1.9

MOIIHOCTH NEpEMECHHOTI'O TOKaA. AMHJ'II/ITYI[HOC u rHGI\/'ICTBYIOIJ_Iee
3HAYCHHUE CUJIbI TOKA U HAIIPAKCHUA

5.1.10

Tpanchopmarop. IIpousBojacTBo, mnepemaya M MoOTpeOIeHUE
UIEKTPUUECKOW  HHEPrUU.  DKOJIOTUYECKHE  PUCKH  IIpU
IIPOU3BOJICTBE JJIEKTPUIECKOMN DHEPIUH. Kynerypa
UCTOJIb30BAHUS SJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU

5.1.11

TexHuueckue ycrpoiicTBa: celicMorpad, 3JeKTpUIECKH 3BOHOK,
JIMHUH dJIEKTponepesad

5.1.12

[IpakTuueckue paboThl. VccnenoBaHue 3aBUCHMOCTH IEpHOJA
MaJIbIX KOJIeOaHUi Ipy3a Ha HUTH OT JJIMHBI HUTH U MaccChl Ipys3a.
HccenenoBanne nepeMeHHOr0 TOKA B LIENIH U3 MOCIEI0BATEIBHO
COCIMHEHHBIX KOHACHCATOPa, KaTyIIK! U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexannyeckue BOJHBI, YCJIOBHSI pacrpocTpanenus. [lepuos.
CkopocTh pacnpocTpaHeHUs: W JJIMHA BOJHBL. [lonmepeunbie u
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IIPpOAOJBbHBIC BOJHEBL

5.2.2 WuTepdepentys u audpaxuss MEXaHHIECKUX BOJIH

5.2.3 3Byk. Ckopoctb 3ByKa. ['poMkocTh 3ByKa. Bricota ToHa. TemOp
3ByKa

5.2.4 DNeKTpOMarHUTHBIC BOJIHBI. YcnoBus W3ITYyYCHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opuenrtanus Bekropos E, B
n V B 3JIEeKTPOMarHUTHOM BOJIHE B BaKyyMe

5.2.5 CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJH: OTpa)KEHUE, MPEIOMIICHUE,
nonsipuzauus,  audpakuus,  uHTepdepenius.  CKOpOCTb
ANEKTPOMArHUTHBIX BOJIH

5.2.6 [xana 3JIEKTPOMATrHUTHBIX BOJTH. [Ipumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7 [IpuHUMnBl  paguocBsA3M M TeneBuAcHUA. Paauonoxanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH Cpe/Ibl

5.2.8 TexHuyeckue  yCTpOHCTBA:  My3bIKAJbHBIE  HWHCTPYMEHTHI,
yIABTPA3BYKOBasi JMAarHOCTHKA B TEXHUKE W MEAWLMHE, pajaap,
paAuoONpPUEMHHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neub

5.3 OIITUKA

53.1 [IpsimoninHENHOE pacpOCTpaHEHHUE CBETA B OJHOPOJIHOU Cpele.
JIyu cBera

5.3.2 OtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBera. l[locTpoeHue
M300pakeHM B TUIOCKOM 3€pKajie

5.3.3 [Ipenomienue cBeta. 3aKOHBI IPETOMIICHHS CBETa. AOCOITFOTHBIH
NoKa3aTesb MPeOMIICHUS

5.34 [lonHoe BHYTpeHHee oTpaxeHue. [IpenenbHbIi yroa IMOJHOTO
BHYTPEHHETO OTPaXCHUS

535 Hucnepcus ceeta. CroxkHbIi cocTaB 6enoro ceera. L{ser

5.3.6 CoOuparomie ¥ paccewBaroOIIMe JMH3BL. TOHKas JIHH3A.
@OoKyCHOE pPACCTOSHUWE W ONTHYECKass CHJIa TOHKOM JIMH3BI.
[TocTpoenne un3o00pakeHuid B COOMPAIOIIUX W PACCEUBAIOIINX
muH3ax. @dopMyna TOHKOW JMH3BL. VYBEJIWYEHUE, JaBacMoe
JINH30U

5.3.7 [Ipenensl MPUMEHUMOCTH F€OMETPHUUECKOM ONITUKU

5.3.8 WNurtepdepeniius cBera. KorepeHTHbIE HCTOYHHMKHU. Y CIIOBUS
HAOJIOICHNS MAKCHMYMOB 1| MUHIMYMOB B HHTEP()EePEHIIMOHHOM
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOUHHKOB

5.3.9 Hudpakmus  cBeta. udpakinuoHHas pemieTka. Y CIOBUE

Ha6J'IIO)1€HI/I$[ TJIaBHBIX MaKCUMYMOB npu maacHun
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MOHOXPOMAaTHYECKOI0 CBETa Ha TUGPAKIIUOHHYIO PELIETKY

5.3.10 [Tonsipuzanus ceera

5.3.11 TexHuyeckue  yCcTpoWcTBa:  OYKHM, Jyma, QoToanmnapar,
MPOEKIMOHHBIA anmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAas
OIITHKA, TU(PAKINOHHAS PEIIETKA, TTOJISIPOU]

5.3.12 [Ipaktuyeckue padotel. M3MepeHnue mokasartelss HMperoMIICHUS.

HccnenoBanue cBOWCTB M300paykeHWid B JiMH3aX. HaOmroneHue
JUCTIEPCUU CBETA

6 BJIEMEHTHI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH
6.1 ['panuLIBI TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTynaTel
TEOPUU OTHOCUTEIBHOCTH: WHBAPHMAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, MPUHLIUAI OTHOCUTEIIbHOCTU DUHILITeHHA
6.2 OTHOCHTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIUICHHE BPEMEHU WU
COKpAIIIeHHE JITMHbI
6.3 DHeprus U UMNyJIbC CBOOOIHOM YaCTHIIBI
6.4 CBs13p Macchl C 3HEPTUEH U MMITYJIbCOM CBOOOJHON YacTHIIBI.
DHeprus MoKosi CBOOOIHOM YaCTUIIBI
7 KBAHTOBAS ®U3UKA
7.1 DJIEMEHTBI KBAHTOBOM OITTUKU
7.1.1 @®oronsl. @opmyna [lnanka cBs3u sHepruun (¢GOTOHA C €ro
9acTOTON. DHEPrusi U UMIYIbC (OTOHA
7.1.2 OtkpeiTie u wuccienoBanne ¢ortoddpdexra. Omnbiter AT
CroneroBa. 3akoHbl poTordpdexTa
7.1.3 VYpaBHenue DiHmTeitHa A5 GoTtorddexra. "KpacHas rpanuna”
dboTorddexra
7.1.4 Jasnenue ceera. OnbiTel I[1.H. JIebeneBa
7.15 XHUMHUYECKOE JIEHCTBHE CBETA
7.1.6 Texnuueckue  yctpoiictBa:  (oTorneMeHT,  (HOTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUO]]
7.2 CTPOEHHME ATOMA
7.2.1 Mogenb atoma Tomcona. OnbiTel Pezepdopaa mo uccienoBanuto
cTpoenus aroma. [lnanerapHas Moziens aToma
7.2.2 [Tocrynatel bopa. U3nyuenue u mnoruyomeHue (GoTOHOB mpu

Iepexoie aToMa C OJIHOTO YPOBHSI DHEPTrMU Ha JIpyroi. Bumsl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUU aTOMa BOJOPOa
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7.2.3

BomnHoBrle CBOMCTBA  YacCTHII. Bomuer ne Bporins.
KopmyckynsipHO-BOTHOBOH AyanusMm. [{udpakius 31eKTpoHOB Ha
KpHUCTaJlJIax

7.2.4 CrnoHTaHHOE€ Y BBIHYXICHHOE U3Jyd€HHE. YCTPONCTBO U
HMPUHLUI paboThI J1azepa

7.2.5 Texauveckue YCTpOMCTBA: CHEKTPaIbHBIN aHaIM3
(crekTpockoI), 1a3ep, KBAHTOBBIM KOMIIBIOTED

7.2.6 [IpakTuyeckue padotel. Habnronenue TMHEHYaToro CrekTpa

7.3 ATOMHOE /PO

7.3.1 MeToabl HaOIIOICHHSI U PETHCTPALIMH 3JIEMEHTaPHBIX YACTHUIL

7.3.2 OtkpeiTie  paguoakTuBHOCTH. OmbiTel  Pesepdopma 1o
OIIPEJICJIEHUIO COCTaBa PaJMOaKTUBHOIO n3nydeHus. CBoiicTBa
anb(ha-, 6era-, raMMa-u3IydeHus. BiusHue painoakTHBHOCTH Ha
KUBBIC OPraHU3MBbI

7.3.3 OTkpbiTHE NPOTOHa M HeiTpoHa. HykiioHHas Mozens spa
Ieitzenbepra - MBanenko. 3apsia sapa. MaccoBoe 4mciio spa.
N3oTomsl

7.3.4 Anbda-pacnan. DIEKTPOHHBI M TO3UTPOHHBIN OeTa-pacmal.
I'amMma-u3nyuenue. 3akoH paJiMOaKTUBHOTO pacrnaja

7.3.5 DHeprus CBs3U HYKIIOHOB B sAjipe. SnepHble cuibl. JlegexT Macchl
aapa

7.3.6 SAnepusble peakuuu. [lenenue u cUHTE3 s1ep

7.3.7 SAnepuwlii  peaktop. TepmosiaepHbiii cunTe3. Ilpobiembr u
NEPCHEKTUBBl SJIEPHOM SHEPreTUKH. DKOJOTHMUECKHE AacCIEKThI
SIIEPHOMN SHEPrEeTUKH

7.3.8 DnemMeHTapHbIe YacTUIIBI. OTkpbITHE MO3UTpPOHA.
@dyH1aMeHTaIbHbIE B3aUMOACHCTBUS

7.3.9 TexHuueckue ycTpoHcTBa: JO3MMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHast bomOa

7.3.10 [Ipaktuueckue pabotsl. MccnenoBanue TpekoB dYacTull (IO
TOTOBBIM (poTOrpadusim)

8 DJIEMEHTHI ACTPO®U3UKU
8.1 Bun 3Be3gHoro Heba. Co3Be3nms, SipKUE 3BE3JIbI, TUTAHETHI, UX
BUJIIMOE JIBUKECHUE
8.2 Conuneunas cucrema. Ilmanersl 3emHOM rpynmnbl. [lmaHersi-

TUT@HTBl M UX CITYTHHKH, KapJIMKOBBIC TUTAHETHI. Maible Tema
COJIHEUHOU CUCTEMBI
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8.3

Comnre, potochepa u armochepa. CoHeuHasi aKTUBHOCTh

8.4

Ncrounuk sneprun CosHIA U 3BE3]

8.5

3Be3/1bl, UX OCHOBHBIC XapaKTEPUCTHKU: Macca, CBETHUMOCTb,
pamuyc,  TeMmmepaTrypa, WX  B3aUMOCBsA3b.  Jlmarpamma
"CHIeKTpaJIbHBIA  KJIaCC - CBETUMOCTB'. 3Be3/lbl TJIAaBHOMU
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh ''Macca - CBETUMOCTH' I
3B€3/]1 [JIaBHOH ITOCIIEIOBATCIBHOCTH

8.6

BuyTpennee crpoenue 3Be3a. COBpeMEHHBIE NPEICTABICHUS O
IpOUCXOXKICHUN U 3Bomony CoJHIA M 3BE3A. DTambl JKU3HU
3BE3]

8.7

Mneunsiii [lyts - nama lanaktuka. CnupalibHas CTpPYKTypa
lNanakTukuy, pacripenenenue 3Be3], raza u nouid. llonoxenue n
neumkenne Comana B [amaktuke. [lnockas u cdepudeckas
noacucTemsl ["anakTuku

8.8

Tunel ramakTuk. PaguoranakTuku u KBa3apkhl. I'IeprIe JAbIPBI B
AApax ralakTuK

8.9

Bcenennas.  Pacmmpenme  Bcenmennoit.  3akon  XaOOma.
Paszberanne ramaktuk. Bo3pact u pagmyc Bcenennoii, Teopus
Bbonbiioro B3psiBa. Moaens "ropsiueii Beenennoit". PenukToBoe
W3IIy4eHue

8.10

Macmirabnass ~ ctpyktypa  Bceenmennoil. = MertaramnakTHka.
Hepemennsie npobieMbl acCTpOHOMUUT

7. HIEPEYEHb (KOAUD®UKATOP) IPOBEPAEMBIX
TPEBOBAHUWU K PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM NPOT'PAMMBI CPEJHEI'O OBIIIETO

OBPA3OBAHUA U DJIEMEHTOB COAEP KXAHUA 110

OU3SUKE

[Iposepsiembie Ha EI'D no gu3suke TpeboBaHus K

pe3yJibTaTaM OCBOEHUSI OCHOBHOW 00pa30BaTeIbHOM

IIpOrpaMMBbl CPETHEr0 O0IIero 00pa3oBaHM

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHUS
MPOBEPSIEMOTO | OCHOBHOM 00pa3oBaTeIbHON MPOTrpaMMBbl CPEIHETO 001Iero 00pa3oBaHus
TpeOoBaHUS
1 CdopmMupoBaHHOCTE YMEHHI  pacro3HaBaTh (DU3MYECKHE  SBIICHUS
(mpotiecchbl) U OOBSACHATH UX HA OCHOBE MU3yYEHHBIX 3aKOHOB
2 Bnanenue OCHOBOITIOJIaTalONINMU GU3UYECKUMH ~ TIOHSATHSIMH U
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BEJIMYMHAMU, XapaKTEPU3YIOIUMHU (PU3NYECKUE TPOIIECCHI

ChopMupoBaHHOCTH YMEHHUI MPUMEHSATH 3aKOHBI KIIACCHUECKOW MEXaHUKH,
MOJIEKYJISIPHOW (DM3UKH U TEPMOJANHAMUKH, SJIEKTPOANHAMUKH, KBAHTOBOU
bu3uky g aHanu3a U OObSICHEHUS SBJICHUH MUKPOMHUpA, MAaKpOMHUpa U
MeraMupa, pa3in4arh YCIOBUS (TpaHMIBI, O00JACTH) HPUMEHUMOCTU
(¢u3nUecKux 3aKOHOB, MOHUMATh BCEOOLIHMI XapakTep (yHIaMEHTAIbHBIX
3aKOHOB ¥ OTPaHWYEHHOCTh HCIIOJIb30BAHUS YaCTHBIX  3aKOHOB;
aHATM3UPOBATh (PU3HMUECKUE MPOLIECCHI, HCIIOJIb3YSI OCHOBHBIE MTOJIOKEHHUS,
3aKOHBI U 3aKOHOMEPHOCTH

CdopMupoBaHHOCTb YMEHHS pa3inyaTh yCIOBUS IPUMEHUMOCTH MOJIesen
(U3HYECKUX TEJ U MPOLIECCOB (SIBICHU)

CdopMUpoOBaHHOCTH YMEHUS peIIaTh PACYETHBIC 33/1a4M C SIBHO 3aJaHHOU
Y HESABHO 33JJaHHON (PH3UYECKON MOJIEIIBIO: HA OCHOBAaHMH aHAIN3a YCIIOBHUS
BEIOMpaTh (U3NYCCKUE MOJICNIA, OTBEUAIONIUE TPEOOBAHUSAM 3a/1auyH,
NPUMEHSTH (POPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThI (PU3HUECKUX
TEOpUU TIPH HCIOJIb30BAHUM MATEMATHUYECKUX METOJOB PEIICHUS 3ajad,
IIPOBOJIMTH pacueThl HA OCHOBAHWM MMEIOIIUXCS JAHHBIX, aHAJIN3UPOBATh
pe3yNIbTAaThl M KOPPEKTUPOBATH METOJBI PEUICHUSI C YUYETOM TOTYyYSHHBIX
pe3yJbTaTOB

Pemarp kaudecTBeHHBIE 3a/auyd, TpeOyroIIMe MPUMEHEHHUs 3HAHUNA U3
Pa3HBIX Pa3/eNIOB MIKOJILHOTO Kypca (PU3HKH, a TAK)KE WHTETPAIIUU 3HAHUI
U3 JpYyrux IMpeAMETOB €CTECTBEHHOHAYYHOrO IIMKJAa: BBICTPAUBATH
JIOTUYECKYI0 LEMOYKY PACCYXICHUM C ONOpOM HAa M3YUYEHHbBIC 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUe SIBICHUS

Biiajenne OCHOBHBIME METOJAMH HAYYHOTO MMO3HAHUS, HCIOJIb3YEMbIMU B
(1)I/I3I/IKGZ MMPpOBOAWUTL MHPSAMBIC W KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘-I€CKI/IX
BCJIMYKMH, BBIOMpAas ONTHMAJbHBIA CIIOCOO W3MEPEHUS M UCIOJB3Ys
WU3BECTHBIE METOJbl OLICHKH ITOTPEHIHOCTEW HW3MEPEHUH, IPOBOJUTH
UCCIIC/IOBAaHUE 3aBUCUMOCTEH (DU3MUYECKMX BEJIMYHMH C HCIOJIb30BAaHHEM
MMPAMBIX I/I3MepeHI/If/’I, 0O0BSICHITH IMOJIYYCHHBIC PE3YJIbTAThl, HCIIOJIb3YyA
(du3uvecKue TEOpUH, 3aKOHBI U TIOHSTHS, W JEJaTh BBIBOJBI;, COOIOIATH
npaBuiia 0E30MacHOr0 TpyHda MPH MPOBEACHUH HCCICIOBAHHWI B paMKax
y4eOHOTO JIKCIIEPUMEHTa U y4eOHO-UCCIIEIOBATEILCKON JEATEILHOCTH C
MCIIOJIb30BaHUEM IIU(PPOBBIX U3MEPUTEIBHBIX YCTPONCTB U JJAOOPaTOPHOIO
o0opymoBaHus

CdopMupoBaHHOCTh YMEHUIN aHANIU3HPOBATh U OIIEHUBATH MOCIEICTBUS
OBITOBOM W TIPOM3BOACTBEHHOM JESITEIBHOCTH YEJIOBEKA, CBA3AHHOM C
bu3MYEeCKUMHU TpoIleccaMu, C TO3UIMI SKOJIOTHYECKON 0e30macHOCTH;
HpeI[CTaBJ'IeHI/Iﬁ [0) paHI/IOHaHLHOM HpI/IpOJIOHOJ'II)BOBaHI/II/I, a TaKXe
pPa3yMHOM HCIOJIb30BaHUU JIOCTHKEHUNW HAyKH M TEXHOJIOTMM ISt
JATBHEHTIIETO Pa3BUTHSI YETIOBEUYECKOTO OOITECTBA

OBnaneHue pa3auMYHbBIMM  crocobamu  paboTel ¢ uMHpOpmanmen
¢u3nueckoro  cofepKaHMs € HCIOJb30BAHHEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUM; pa3BUTHE YMEHUN KPUTUYECKOTO aHallu3a
U OLIEHKH JIOCTOBEPHOCTH IOJIyyaeMoil nHdopMariu
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10

CdopMHupOBaHHOCTH YMEHHI MPUMEHSITh OCHOBOITOJIararone
ACTPOHOMUYECKHUE MOHATHSI, TECOPHH M 3aKOHBI JIJISl aHAIHM3a U 00bICHEHUS
buznyeCKUX MPOIECCOB, MPOUCXOISAIINX Ha 3BE3/1aX, B 3BE€3/IHBIX CUCTEMAX,
B MEXTaJJAKTUYECKOU CpeJie; ABMKCHUS HEOSCHBIX TEJ, SBOJIIOINH 3BE3]1 U
Bcenennoit

[lepedennb 3eMeHTOB cojiepkaHus, mpoBepsieMbix Ha EI'D no gusuke

Kon Kon [IpoBepsiemMblil 3JIeMEHT coaep KaHus
paszzena/ | aJIeMeHTa
TEMBI
1 MEXAHUKA
1.1 KMUHEMATUKA

1.1.1 Mexaunueckoe aBmxkeHue. OTHOCUTEIBHOCTh MEXAHHUYECKOTO IBMIKEHUS.

Cucrema oTcyeTra

(8]
o

1.1.2 MarepuaibHas TOUKA.
Ee pannyc-Bekrop:

r(t)=(x(t).y(1).2(1)), i) AF

TPacKTOpHA

TPaeKTopHs, P

nepeMeleHue: O 2 -
_ y

AF=T(t,)-F(t)="-T = x

=(Ax, Ay, Az) :

yTb.

CroxxeHue nepeMeneHun:

AT, = AT, + AT

1.1.3 | CxopocTh MaTepuanbHON TOYKU:

. Ar r
O=— =T Z(Ux,Uy,UZ)
At At—0
AX . . .
Uy = At =X, ananmornuno YUy =Y, U, =7,
At—0

CIoKeHne CKopocTeii: Uy = U, + U,

JBYDKEHUH BJIOJIb OCH X 10 TpaduKy 3aBUCUMOCTH Vy (t)

114 A

VcKopeHue MaTepraibHON TOYKK: & =

At :6;:(ax,ay,az),

At—0
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Av

X

= (v, )t , AHAJIOTHYHO 8, = (Uy )t ,a,=(v, )t _

X =
At At—0
1.15 |PaBHOMepHOE NPAMOIMHENHOE IBUKEHUE!
X(t) = X, +0,,t
v, (t) = v, =const
1.1.6 |PaBHOYCKOpEHHOE MPSMOIMHEHHOE IBI)KCHHE:
at’
X(t) = Xo + gt + =
2
v (t)=vy, +ayt
a, = const
2 2
Uy, =0 = 2ax (XZ - Xl)
v, +0,
ITpy IBMKCHUM B OTHOM HAIIPABICHHUH ITyTh S = -t
1.1.7 CBoOoaHOe masieHue. Y CKOpeHHe CBOOOHOTO
najeHus. JIBuxeHnue Tena, OpPOIIEHHOTO MOJ
yriaom & K rOpu3oHTY:
X(t) =X, +Upyt = X, + 0, COS -t V5
2 2 g
g,t : t l
Y (t) = Yo +0p,t +—L— =y, + 0, 5in a-t- I
2 2 Yo o
v, (t) =0y =0, COS @ -
_ e 0 Xo X
v, (t)=vy, +9,t =0, Sina—gt
9,=0
g, =—g =const
1.1.8 |KpuBonuneiinoe nBmwxkeHue. [[BuxeHre MaTepuaaIbHOM TOUKH MO OKPY>KHOCTH.
VrioBas M JuHEHHas CKOpOcTh Touku: U =R . [Ipu paBHOMEPHOM IBUKEHHU
T
TOYKH I10 OKpYKHOCTH © = ? =2mnv,
UZ
IleHTpOCTpEMUTENBHOE YCKOPEHHE TOUKHU: &, = R =’R . TTonHoe ycKopeHHe
MaTepHAIbHON TOUYKHU
1.1.9 Tepnoe Teno. [loctynarenbHOE 1 BpalaTeIbHOE IBUKEHUE TBEPAOTO TENa
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1.2 JMUHAMUKA
121 HNuepunaneubie cucremsl otcuera. Ilepseiii 3akoH Herorona. IlpuHnumn
oTHOcuTenbHOCTH ["anunes
1.2.2 m
Macca Tena. [InoTHOCTB BemecTBa: P = v
123 |Cpm. II . E —E+E +
. IIpuHOMI Cynepno3suuuu CUL: Fpypuoneiicrs — M1+ 15 1
1.2.4 | Bropoii 3akon HeroToHa: st MaTepuansHoii Touku B ICO
F=ma; AP=FAt mpu F = const
1.2.5 |Tperuit 3axkoH HploToHa 1711 MaTepHaIbHBIX N *—
= = By £y
touek: F, =-F,
1.2.6 |3akoH BCEeMHPHOTO TATOTEHUS: CHUIIbI MPUTSHKEHUS MEXKIY TOYCUHBIMH MaccaMu
mm
paBub F =G |1Q22
Cuna tsoxectu. LlenTp TsbkecTu Tena. 3aBUCHMOCTD CHIIBI TSKECTH OT BBICOTHI h
HaJl IOBEPXHOCTHIO IIAHETHI paguycoM Ro:
mg = GMm
TS N2
(Ro+h)
1.2.7 |Cwuna ynpyroctu. 3akoH ['yka: Fx = -kx
1.2.8 | Cuna tpenus. Cyxoe TpeHHE.
Cuita TpeHUsl CKOJIbKEHUS: Fp=uN
Cuia TpeHust MOKOos: FTp <uN
Koa¢pdunuent tpenus
1.2.9 |
HaBnenue: P = S
1.3 CTATUKA
1.31 MOMEHT CUJIbI OTHOCUTEIBHO OCH BpAIICHUS:
|M| =Fl rpel-mmedo cusr F oTHOCHTENBHO
ocu, Tmpoxojsamerd  yepe3  Touky O -
NEPIEHIUKYIIIPHO PUCYHKY d
13.2 |Uentp w™acc Tema. ILleHTp Macc cucTeMbl MaTepHANbHBIX  TOYEK:

S mME+mE+.. -
o = mom+. - B ogHOpOIHOM MT0JTE TAKECTH (g = ConSt) [IEHTP Macc Teja
M, +

COBITIAACT C €I0 IHCHTPOM TAKCCTH
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133

=
+
<
+
I
o

!
|

VYcnosus paBHoBecus TBepaoro tena B MCO: {

+
N
+
I
o

1.34 3akoH [lackansa

1.35 | JaBnenue B xunxocty, noxosmeiics B UCO: P = Py +pgh

13.6 3akoH Apxumena: ﬁApx =- éBmeCH :

eciu Teno U KuIKocTh MokosATcs B MCO, To Fapx = PYVasireen

VcnoBue miaBaHus T

3AKOHbBI COXPAHEHN A B MEXAHUKE

141 VIMITyiIbC MaTepHaNbHO Touky: P = MU

142 |Ymmynsc cucremst Tex: P= Py + P, +...

1.4.3 |3axkoH U3MEHEHHUS U COXPAHEHUS UMITYJIbCA:

BUCO AP=A(P,+ P, +...) = B+ By A+

B ICO Ap :A(pl+ ﬁz +"'):0: S IEZLBHSIHH + FZBHeuIH +..=0

PeakTuBHOE NBUKEHUE

144 Pabota cuiibl Ha MajIOM MEepeMeIeHUH:

F
A:‘If‘-|AF|-cosa:FX-Ax ,_(

145 MOIIHOCTE CHIIBL: .
eciu 3a Bpems At paGora cuibl uzMeHseTCs o F
Ha AA, TO MOIIHOCTB CHIIBI

I

o_ OA

=— =F-.v-cosa
At

At—0

1.4.6 mo?  p?
Kunerndeckast sHeprus MaTepuanbHoii Touku: E . = > " om

3aKOH W3MEHEHHS KHHETHUECKOM OHEPTUU CUCTEMBbI MATCPHUAIBHBIX TOYCK: B

HUCoO AE,_, =A +A, +..

147 [ToreHmanbHas SHeprus:
JUIA ITIOTCHIINAJIBHBIX CHUJI A12 = Ell'lOTeHL[ - E21‘[0TCHH = _AEI'IOTeHLI .

IloTrenumnanbHas OHEPTHUA MaTepHaﬂLHOﬁ TOYKH B OOAHOPOJHOM IIOJIC TAKCCTH!:
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EHOTeHu = mgh .

[TorenuunanbpHas 3HEprus ynpyro 1ehOpMUPOBAHHOTO Tela:

_kx®

noteHn 2

1.4.8 |3axoH U3MEHEHHUS U COXPAHEHUSI MEXaHUYECKON IHEPTHUU:
EMCX = EKI/IH + EHOTCHI_I)
B MCO AEmex = ABcex HETIOTEHIL. CHIT 3
B 1CO AEMex =0 , €CJIH Agcex nenorentr. cun = 0
1.5 MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI
151 |l'apmonuveckue KoneOaHUS MaTEpUANBHOM TOYKM. AMIUIMTYyga W ¢asza
kosiebanuil. KunemaTtnueckoe onucaHue:
x(t)= Asin(ot+g,),
UX (t) = XT 1
' 2 2
a, (t) = (UX )t =-0 X(t) =>a,+o°X=0 | rge X - cMelEHUE U3 IOJOKEHHUS
paBHOBECHS.
JlnHamMuyeckoe onucaHue:
2
max = -kx, rme K =mMo* . D1o 3nauur, uro Fx = -kX.
DHepreTuyeckoe ONucaHue (3aKOH COXPAHEHUsI MEXaHUYECKON SHEPTun):
2 2 2 2
mo®  kx® mo, KA
+—=—"% = — =const
2 2 2 2
CBs13b aMIUIUTY/IbI KOJIEOAHUI CMEIleHHsI MaTepHabHONH TOYKH C aMIUIUTYJaMU
KoJie0aHUM ee CKOPOCTU U YCKOPEHHUS:
Upex = OA 8 = 0°A
1.5.2 . 2n 1
Tepuon 1 yactora Konebanmii: 1 = o v
. |
Teproa MabIX cBOOOIHBIX KONEGAHHI MATEMATHUECKOTO MasTHUKA: | = 2T a
. m
IMepuoa cBOGOAHBIX KOJNICOAHHI IPYKUHHOTO MasiTHUKA: | = 27 M
1.5.3 |Bomyxnennsie konebanus. Pesonanc. PesonancHas kpuBas
1.5.4 |Tlonepeunsle u MpoAOIbHBIE BOJHBI. CKOPOCTh paCpOCTPAHEHUS U JJINHA BOJHBI:
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A=uT =2
Vv

HNurtepdepentius u qudpakius BOJIH

15,5 |3Byk. CkopocTh 3ByKa
2 MOJIEKVYJISAPHAS ®U3UKA. TEPMOANHAMUKA
2.1 MOJIEKVYJISAPHAS ®U3UKA
2.1.1 |Mopaenu cTpoeHus ra3oB, JKUAKOCTEN U TBepAbIX Tell. [IycTh TepMoauHaMuueckas
cuctema (Teao) cocTouT u3 N OJJMHAKOBBIX MOJIEKYJI. TOr/ja KOJTHYECTBO BEIIECTBA
N m
vV=E—=— ’
N, n
rae Na - uuciao Asoraapo, m - Macca cucreMbl (Tema), M - mMonspaas macca
BEIIIECTBA
2.1.2 TennoBoe IBUYKEHHE aTOMOB M MOJICKYJI BEI[ECTBA
2.1.3 BsaumMozeiicTBre yacTUIl BELIECTBA
2.1.4 | Iudbdy3us. bpoyHoBCKOE TBHIKEHHE
2.15 Mozuens uneanpaoro raza 8 MKT
2.1.6 | CBsa3bp Mexay JaBICHHEM U CPEAHEH KMHETUYECKOW dHEpruel MmocTynaTeabHOro
TEIUIOBOTO JIBMXKCHUS MOJICKYJI HeaIbHOTO Ta3a (ocHoBHOE ypaBHeHne MKT):
p mno? 2n My’ 2ng i n
=— =_-n: =—N-&,., , Tae mp - Macca OJHOM MOJeKynbl, N=—
3" "3 (2 )3 Teo™ 8 Y v
- KOHIIEHTPALKS MOJIEKYIT
2.1.7 | AbcomotHas Temneparypa: T =t°+273 K
2.1.8 CBs13b TeMIEpaTyphl raza co CpeHel KHHETHUECKON IHEPrHel MoCTynaTeIbHOTO
TEIJIOBOTO JBMXKEHUS €r0 MOJIEKYII:
2
— (M 3
gl'IOCT = ’ =5 kT
2 2
2.19 |VYpasuenue p =nkT
2.1.10 |Mopaens uueanbHOTO ra3a B TEPMOJIMHAMUKE:

VYpasuenue Menaeneesa — Knaneiipona
Bripaxkenue u1si BHyTpEHHEW SHEPTUU

VYpasuenune Menzeneesa - Knanelipona (mpuMeHuMbie (OpMbI 3aIIUCH):

oV ="RT =\RT = NkT p=PRT

u u
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BelpaxeHue s BHYTpPEHHEH 5SHEPrUM OJHOATOMHOIO HJEAaIbHOIO TIa3a
(mpuMeHuMBbIe (OPMBI 3aIHCH):

U=3wr=3nr=3Mrrove =3 pv
2 2 2

2p

2111

3aKkoH I[aIIBTOHa JJIs1 JaBJICHUA CMECH Pa3pEKCHHBIX Ia30B:

P=p1+p2+..

2.1.12

N3onporieccsl B pa3peKeHHOM Ta3e € IOCTOSIHHBIM 4YHCIOM MoseKyn N (¢
HOCTOSIHHBIM KOJIMYEeCTBOM BemiecTa v ):

uzorepma (T = const): pV = const,

uzoxopa (V = const): TB = const

Vv
u306apa (p = const): T = const

['padmyeckoe mpencraBieHue u3omnpoueccos Ha pV-, pT- u VT-guarpammax.

O0BeIMHEHHBIH ra30BEII 3aK0H:

ﬂ = const
T

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA v

2.1.13

HaCBIH_[eHHHe M HCHACBIIICHHBIC I1aPhI. KadgecTtBeHHast 3aBUCMMOCTD INIOTHOCTH U
JaBJICHUS HACBINICHHOTO IIapa OT TEMICPATYphbl, UX HE3aBUCUMOCTL OT o0beMa
HACBINICHHOTI'O I1apa

2.1.14

BraaxHocTh BO3JyXa.

pnapa (T ) _ pnapa (T )
pﬂacmm napa (T ) pHaCbllu- Tlapa (T )

OtHOCHUTEIBHAA BIAKHOCTE, P =

2.1.15

HN3meHeHune arperaTHbIX COCTOSIHUM BEIIECTBA: HUCIMapCHHUEC U KOHACHCAlUA,
KUIICHUEC ) KUAKOCTHU

2.1.16

HN3menenue arperaTHbIx COCTOSIHUM BCIICCTBA: INIABJICHUEC U KPpUCTAJJIN3allsA

2.1.17

[IpeoOpazoBanue sHepruu B (ha30BBIX EPEX0aax

2.2

TEPMOJNHAMUNKA

2.2.1

Temnopoe PaBHOBECHUC U TEMIICpATypa

2.2.2

BuyTtpenHssist sHeprus

2.2.3

Tennonepenaya Kak crocod M3MEHEHHs BHYTPEHHEH sHeprum 0e3 CoBepIIeHUs
paboTsl. KoHBek1IMs, TEMIONPOBOIHOCTbD, U3Ty4YEeHUE
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2.24

KonnuecTBO TEILIOTEI.

ViebHas TEMIOEMKOCTD BemecTa ¢;: Q@ = CMAT

2.2.5

VY nenpHas Ternora napoodpazoanus L: Q = Lm.
V 1ierbHast TeIoTa miasiaenns A: Q = Am,

VY nenbHas TemioTa cropaHus Tommaa q: Q =qm

2.2.6

DnemenTapHas paGota B TepmoiuHamuke: A= PAV | Bpucnenne pa6otsl 1m0
rpaduky mporecca Ha pV-auarpaMme

2.2.7

IIepBbIil 3aKOH TEPMOJIMHAMUKH:
Qp =AU, +A, = (Uz _U1)+ A,.
Anmabara:

Q12 =0= A12 :Ul_UZ :_AUIZ

2.2.8

Bropoii 3akon Tepmonunamuku. HeoOpatumele mporecchbl

2.2.9

[TpuHMne! aeicTBrs TennoBbix MamuH. KIT:

n= A\za W QHarp _|onn —1- |onn

QHarp QHarp QHarp

2.2.10

MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:

T

Harp | xon T
maxn:nKapHoz a-II)- : :1_-|-X0H

Harp Harp

2211

VYpaBHenue teroBoro 6amanca: Q1+ Q2+ Qs+ ... =0

OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE ITIOJIE

3.11

DrneKTpu3aius Tel U ee MPOsBICHUs. DIIeKTpuueckuil 3apsa. JlBa Buma 3apsna.
DJIEMEHTApHBIN ANEKTPUYECKUN 3apsii. 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTO
3apsana

3.12

B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJIHOPOJHOM BEIIECTBE C AUDIEKTPHUECKON MPOHUIIAEMOCThIO €

L (ol

2

E - k|ql|'|Q2| _

er’  dmeg, I

3.1.3

Onektpruyeckoe nose. Ero neicTere Ha alIeKTpU4ecKue 3apsipl

71




3.1.4

- F
HaHp}I)KCHHOCTB QJICKTPHUYCCKOTO ITOJIA: E= .
qnp06H1,u?1

q
ITone Toueunoro 3apsjaa: Er =k F )

oznHopoaHoe nojne: E =const.

KapTunbl TMHUN HaNPSHKEHHOCTH ATUX MOJIEH

3.15

HOTeHHI/IaJ'IBHOCTI) OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HOCTB IIOTCHIIAJIOB U HaHpH)KeHI/IeZ

A, =q(9,—¢,)=-0A0=qU

HOTGHI_II/IaJ'IBHaH QHCPIuA 3apsiaga B 3JICKTPOCTATHUYCCKOM I10JIC:
W=qe.

A=-AW

q

[ToreHunan 3neKTpocTaTUUecKoro nojs: P =

CBsi3b HANPSHKEHHOCTH TOJSI M Pa3HOCTU TMOTEHLIMAJIOB ISl OJHOPOJHOTO
anekTpoctaruyeckoro noist: U = Ed

3.1.6

[TpuHIMI CYyTIEPIIO3UIINH SIEKTPUUECKUX TOJEH:

—

E=E+E,+.., 0=0,+0, +...

3.1.7

HpOBO,Z[HI/IKI/I B JJICKTPOCTATUYCCKOM IIOJIC. YcnoBue paBHOBECUS 3apsAH0B:

r
BHYTPH IPOBOJHMKA E — (), BHYTPU U Ha OBEPXHOCTH IIPOBOJHUKA P = CONSt

3.18

JM3NIEKTPUKH B DJIEKTPOCTATUYECKOM moJie. J[udnekTpudeckas TpOHUIAEMOCTh
BeliecTsa €

3.1.9

q
KOHI[CHCB.TOp. 9HeKTp0€MKOCTB KOHACHCATOpAa: C= U .

3J'ICKTPOCMKOCTB IJIOCKOT'O KOHJACHCATOpAa: C=

3.1.10

HapaJIJIeJILHoe COCIMHCHNEC KOHACHCATOPOB!:
g=01+0q2+.., U=Ux=..., Cnapann =C1+Co+...
HOCHe}IOBaTeHBHoe COCANHECHHUEC KOHACHCATOPOB:

1 1 1
UsUi+Uo+ . 1=0G=.., ¢ :E+C—+---
1 2

TI0CI

72




3.1.11

2C

U CuU? 2
DHeprus 3apspkeHHOro koHaeHcatopa: W, = S = = g

3.2

3AKOHBI TIOCTOAHHOI'O TOKA

3.2.1 Aq
Cuna Toka: | =— . IlocrostHubI TOK: | = const
At At—0
Jnst mocrossHHOTO TOKA q = It
3.2.2 YcnoBus CyecTBOBaHMS JICKTPHUECKOTO TOKA.
Hanpsokenne U u OIC E
3.2.3 U
3akon OMma 1 ydyacTka nenu: | = R
3.24  |DnexkTpuyecKkoe COMPOTHBICHHE. 3aBUCHUMOCTH COIPOTHUBIEHUS OJIHOPOIHOTO
NPOBOJAHMKA OT €ro JUIMHBI W  CCYCHHUA. YJCNbHOEC CONPOTHBIICHUE
|
BemecTBa. R = Pg
3.2.5 Acmpounux cun
Ucrounuku Toka. DJIC ucrounnka Toka: E = —q .
BryTpeHHEee COnpoTHBIICHNE UCTOYHHKA TOKA
3.2.6 |3akon Oma nmns TONHOW (3aMKHYTOW) DIJIEKTPUYIECCKOU E.r
E=IR +1 - o R
enu: E=IR + Ir, orkyna | =
H YA R+r
3.2.7  |IlapannenbHoe cOeAMHEHHNE TPOBOIHUKOB!
1 1 N 1 N
= + + = = - T T T..
I=li+b+..,U=U=.., R R R, .
TIapasut
[TocnenoBarenbHOE COCTUHEHUE MPOBOTHUKOB:
U=Ui+Ux+ ..., li=lb=..,Riocx=R1+R2+ ...
3.2.8 |Pabota snexrpuueckoro Toka: A = [Ut.
3akon Jlxoyns - Jlenna: Q = I°Rt.
U 2
Ha pesucrope R: Q= A=1°Rt = [Ut = ?t
3.2.9 AA

MoIHOCTh QJICKTPUYCCKOT'O TOKA: P= At =1U .

At—0

U 2
2
TensoBast MOIIHOCTB, BbLIeNsieMast Ha pesuctope: P = 1R = R U .
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P _ AACT CHJL _ EI
MommHoCTh HCTOUHHKA TOKA: e =, =

At At—0

3.2.10 |CBoOogHBIE HOCHUTENIH 3JEKTPUYECKUX 3apsAA0B B IPOBOJHHKAX. MeXaHH3MBI
IPOBOJIUMOCTH TBEPABIX METAJIJIOB, PACTBOPOB U PACILIABOB JIEKTPOIUTOB, Ta30B.
[TomynpoBoanuku. [1onynpoBOJHUKOBBINA U0

3.3 MATHUTHOE I1IOJIE

3.3.1 MexaHudeckoe B3aWMOJICMCTBHE MarHuToB. MarnutHoe moJie. Bekrtop
MarHUTHOM WHIYKIUH. [Tpuniun CYIIEPIIO3UIUH MarHUTHBIX
noseit; B = B1 + 82 +..
JIMHMM MHAYKOUM MarHUTHOro noss. KapTuHa nuMHMH MHAYKIUM MarHUTHOTO
OJISI TIOJIOCOBOTO U TIOZIKOBOOOPA3HOTO IMOCTOSTHHBIX MarHUTOB

3.3.2 |OmeiT Dpcrena. MarHuTHOE TOJie TMPOBOJHUKA ¢ TOKOM. KapTtuna muHMA
UHAYKIMM MarHWTHOIO MOJs JUIMHHOTO MPSIMOTO IMPOBOJHUKA U 3aMKHYTOI'O
KOJIBLIEBOT'O MTPOBOJIHUKA, KATYIIKU C TOKOM

3.3.3 |Cuna Amnepa, ee HarpaBieHHE U BEJIMIMHA!
Fa = IBl sina, rpe @ - yron Mesxmy HanpaBieHHeM IPOBOIHHKA K BEKTOPOM B

334 |Cuna JlopeHIia, ee HampaBiIeHHE W BEAMUMHA: Fiop =|Q|UBS|n(X, rae @ - yron
MeXIy BekTopamu U u B . JIBIKeHHe 3apsKEHHOH YacTHIIBI B OJHOPOIHOM
MarHuTHOM I10J1e

3.4 OJIEKTPOMAT'HUTHA S UHAYKIWA
34.1 [ToTok BeKTOpa MArHUTHOW MHAYKIIUU: ﬁ T / B
o

®=B,S=BScosa

3.4.2 | SIBnenue snexTpoMarHUTHOM nHAYKIMHU. D/1C uHIyKuuu

3.4.3 | 3aKkoH 2j1eKTpOMarHuTHON MHyKIMKU Dapajes:

AD
i T Ty =T
At At—0

3.4.4 |DJC uHOYKIHU B IPSIMOM NPOBOJHMKE \H y

JUIMHOM |, IBMKyIIIEMCSl CO CKOPOCTBIO U 7

(5 1 r) B OJTHOPOJIHOM MarHMTHOM MoJje B: / 0} i i
/
fed=st/

|E;|=Blvcosa, rpe @ - yroJI MEXIy BEKTOpOM B 1 HopManbio N k miockocty, B

KoTOpOit exxat Bektopst | u O ecm | LB u & LB, 1o |Ei|=Blv
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345

IIpaBuio Jlenna

3.4.6

D
NHIyKTUBHOCT: L= T , i @ =LI.

Al

Camounnykuus. IC caMOMHAYKIINU: E,= _LA_t

=—LI,

t

At—0

3.4.7

u

DHeprust MArHUTHOTO MOJIsI KaTymiku ¢ Tokom: W, =

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

351

Konebarenbublil KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHUs B MJI€AJIbHOM K0JIe0aTeIbHOM KOHTYpE: C L

q(t) = Qe SIN (0t + )
I (t) =0 = 000 cOS (Ot + g ) = I, co8 (@t + @y )

2nIC 0= L
®opmyna Tomcona: T =2n/LC , oTkyna T~ JiC

CBs3b AMIUIMTYbl 3apsgaa KOHACHCATOpa C aMHHHTYHOﬁ CWJIBI TOKa IIpH
CBO60,I[HI>IX QJICKTPOMArudMTHBIX Ko/eOaHMusIX B nacajlbHOM KoebaTeIbHOM

_ __max
KOHTYpE: Omax =—

3.5.2

3aKOH COXpaHEHMsI SHEPTUU B UACATLHOM KOJie0aTeIbHOM KOHTYpE:

cu? LI cu?_ LIZ
+ = = =const.
2 2 2 2

3.5.3

BoinykeHHBIE 3JIEKTpOMAarHUTHbIE KosebaHus. Pesonanc

354

[Tepemennsbiii Tok. IlpomsBonacTBo, mepegadya U MOTPEOJEHHE AIIEKTPUUECKON
SHEPIrUU

355

CBolicTBa DJJIEKTPOMAarHUTHBIX BOJH. B3anMmHas opueHTanusi BEKTOPOB B
AJIEKTPOMArHUTHOM BOJIHE B Bakyyme: E L B 1. C

3.5.6

[IIkama 2JE€KTPOMAarHUTHBIX BOJH. [IpuMEHEHME SJIEKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY

3.6

OIITHUKA

3.6.1

IIpssMonuHENHOE pPAcIpOCTPaHEHUE CBETa B OJHOPOAHOM cpene. TodeuHbId
uCcTOYHUK. JIyu cBeTa
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3.6.2 3aKOHBI OTpaXkeHus cBeta. o =P
alp
S
3.6.3  |IlocTpoenue n300pakeHUH B TUIOCKOM 3epKalie
3.6.4 | 3akoHBI IPETOMIICHHS CBETA.
Ipenomnenue cera; NSINa=n,sinf
AOCOIIOTHBIN [T0Ka3aTeNb IPEIOMIICHHUS:
_C
na6c - .
L
_n_u
OTHOCHTENLHBIH T10Ka3aTeNb IpeIoMIeH s : Nors = PR
1 2
Xox JIy4eil B ipu3Me.
COOTHOIIICHHE 4YacTOT M  COOTHOLICHWE JUIMH BOJH TIPU  MEPexoje
MOHOXPOMAaTHYECKOTO CBETA Yepe3 TPAHUILy pa3iena ABYX ONTUYECKUX CPEJ:
VL=V, A =Nyh,
3.6.5 |IlomHOE BHyTpeHHEE OTpaKEHUE.
[IpenenbHblid  yroa MOJHOTO BHYTPEHHETO M<ny 2
OTpaKCHUS:
. 1 n,
sina,, =—=-2
nOTH nl
3.6.6 |CoOupatome u paccenBaronre JUH3bL. ToHKas mrH3a. DOKYCHOE PacCTOSHHUE U
1
ONTUYECKasl CHJIa TOHKOM JnH3bl: Y = 3
o M
3.6.7 | ®opmyna TOHKOW JHH3HI: d
A
1 1 1
ST H .
d f F
y AN\ #
YBenuyenue, 1aBaeMoe JIMH30M: 7
L N,
d
1
D<0=F= D <0,
B ciyuae paccenBaronieit JIMH3bI:
h |f
N=—= u <1
H d
3.6.8 |Xon mywa, mpomIeaNIero JMH3Y I0J MPOWU3BOJIBHBIM YIJIOM K €¢ TJIaBHOH

ontuyeckoil ocu. IlocTpoeHne u300pakeHUH TOYKM W OTpe3ka MpsMOH B
COOMPAIONIMX U PACCEUBAIOIINX JIMH3aX U UX CHCTEMAax
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3.6.9

doToamnmapat KaK onTuueckuii mpudop. ['11a3 kak ontuyueckas cucrema

3.6.10

Wutepdepentust cBeta. KorepeHTHbIE HCTOYHMKH. YCIOBHUA HaOIIOICHUS
MaKCMMYMOB U MUHUMYMOB B MHTE€P()EPEHIIMOHHOM KapTUHE OT JBYX CUH(a3HBIX
KOI€PEHTHBIX UCTOYHUKOB:

A
MaKCHUMyMbI - A = ZmE’ m=0,+/-1,+/-2,+/-3, ..,

A
MHHUMYMBI - A =(2m +l)§’ m=0, +/-1,+/-2,+/-3, ...

3.6.11

Hudpakuus cera. AudpakiuonHas pemeTrka. YClIoBHe HaOIIOAEHUS TIIaBHBIX
MaKCHMYMOB IIPY HOPMaJIbHOM I1a/ICHUM MOHOXPOMAaTH4YeCKOTO CBETa C JJIMHOU
BOJIHBI A Ha PemIeTKy ¢ nepruoaom d:

dsing, =mA m=0,+/-1, +/-2, +/- 3, ...

3.6.12

Hucniepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M

411

I'unotesa M. IInanka o kantax. ®opmyna ITnaunka: E =hv

4.1.2

hc

®otonsl. Dueprus porona: E=hv= oo pc.

hv

WNmnynsce ¢porona: P = T o

> =

4.1.3

®dotorpdext. Onbrter A.I'. Ctonerosa. 3akonsl poToddpdexra

4.1.4

VYpaBHenue DiiHreitHa i GoTodddexra:

ECpOTOHa = ABLIXO)Ja + EKI/IH max;

he hc 2
= ABbeoua =hv,=— E = mUmaX =eU

- 7 ' Xp )\. ’ KHHMax 2 3an
Kp

rae Eq)omﬂa = hV

4.1.5

JlaBnenue cBeta. JlaBjaeHHE CBETa HAa MOJHOCTHIO OTPAXkAIOLIYIO TOBEPXHOCTh U
Ha MOJHOCTBIO MOTJIOLAKONIYI0 TOBEPXHOCTD

4.2

OU3NKA ATOMA

421

HJIaHCTapHaSI MOACIb aTOMa

4.2.2

[Toctynatel bopa. M3nyuenue u mornomeHrne GOTOHOB MpU TEPEXojie aToma C
OJHOTO YPOBHS SHEPTUU HA JIPYTOM:

v, = 1S = |E, ~E,|
A

mn
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4.2.3 |JluHeWuaThie CIIEKTPHI.
CriekTp ypoBHEW SHEPTUU aToOMa BOIOPO/Ia:
-13,6 5B
E.=——=—,n=1,23, ..
n
4.3 OU3NUKA ATOMHOTI'O SJIPA
43.1 Hyxnonnas moaens sapa ['elizenOepra - iBanenko. 3apsn sapa. MaccoBoe 4ucio
anpa. N3oTonsl
4.3.2 PannoakTuBHOCT®D.
Amsa-pacnan: 7 X =55 Y +5He,
bera-pacnan.
Dnexrponnsiii B-pacnan: X =7, Y +e+7,.
[o3utpouusIii B-pacnan : X%, Y+ 64y,
I'amma-n3nydenue
4.3.3 ot
3aKOH paJIMOaKTHUBHOTO pacmaga: N (t) =N,-27.
t
[TycTh m - Macca paJrioaKTHBHOTO BemecTBa. Torma m (t) =m,-27
434 Snepuble peakuuu. JleneHne u CUHTE3 SAEp

8. YYEBHO-METOANYECKOE OBECIHEYEHUE

OBPA3OBATEJBHOI'O ITPOIECCA

1. ®uzuka. 10 knacc. Mskumes I'.5., byxosues b.b., Corcknit H.H. nox
penakiueit [TapdpentreBoii H.A.

2. ®wuzpka. 11 kmacc. Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakuueii [TapdentoeBoit H.A
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