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HHOACHUTEJBHAA 3AIINCKA

[Tporpamma no ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpeAaHEro oOIero obpazoBaHus pa3paboTaHa Ha
OCHOBE TIOJIO)KEHUH M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MPOTrPaMMBL,
npeacraBieHHbix B ®I'OC COO, a Taxke ¢ yuérom (denepanbHOl paboyeil mporpaMMbl BOCIIHTAHHUS W
KOHIIENIUHN TIperoaaBanust ydyeOHoro npeamera «du3uka» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit
Ddenepanuu, peaau3yronX OCHOBHbIE 00pa30BaTEIbHbBIE POTPAMMBI.

Coneprxanue mporpaMMsbl 1o (hu3uke HampaBiIeHO Ha (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa oOyvaromuxcsi 10—11 kmaccoB mpu oOyueHuu ux ¢usmke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
IesATeIbHOCTHOTO moaxoxaa. [IporpamMma no ¢gusuke coorBercTByeT TpedoBanusm @I'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANpPeAMETHBIM pe3ylibTaTaM 00y4YeHHs, a TAK)Ke YUYUTHIBAeT HEOOXOIUMOCTh
peanu3aii MEXIPEAMETHBIX CBs3€il (U3UKM C €CTECTBEHHO-HAYYHBIMH YUEOHBIMH IpenMeTamu. B Hel
OTIPEIETISAIOTCA OCHOBHBIE II€JIM M3Y4YeHHs] (PU3UKHU HA YPOBHE CpeIHEero odiiero oOpa3zoBaHUsl, IIIAHUPYEMbIe
pe3yabTaThl OCBOCHHS Kypca (PU3UKU: IUYHOCTHBIE, METaIllpeIMETHBIE, TPEeAMETHbIC (Ha 6a30BOM YpOBHE).

[IporpamMma no pu3mke BKIIOYAET:

IUTAHUPYEMBIE Pe3yIbTaThl OCBOSHHS Kypca (GU3UKM Ha 6a30BOM YPOBHE, B TOM YHCJIE ITPEIMETHBIE PE3YyIbTAThI
110 rojiaM o0y4yeHus;
coziepkanue yuyeOHoro npeamera «dusukay 1mo rogam 00y4eHUs.

dwu3nka Kak Hayka 0 HanOoJiee OOIIMX 3aKOHAX MPHUPOJIBI, BHICTYIAs B KAYECTBE YUCOHOTO MpeaMeTa B
IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUU 00 okpyxatoiem mupe. LIkonpHBINH Kype U3k —
CUCTEMOOOPa3yIOIINiA JIsl €CTECTBEHHO-HAYUHBIX YU€OHBIX IPEIMETOB, MOCKOIBKY (PU3UUYECKUE 3aKOHBI JIekKaT
B OCHOBE IIPOLIECCOB U SIBICHUH, U3y4aeMbIX XUMHEW, Ononoruei, pusndeckoit reorpadueil 1 acTpoHOMUEH.
Hcnonb30oBaHWe W aKTUBHOE MpPUMEHEHHE (PU3NYECKUX 3HAHHWM ONpeNeNseT XapakTep M pa3BUTHE
pa3sHOOOpa3HBIX TEXHOJIOTHH B cdepe PHEPreTHKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, IMOJYYEHHS HOBBIX
MaTepHaJoB C 3a/laHHBIMU CBOMCTBAMU U Jpyrux. M3ydeHne GU3uKku BHOCUT OCHOBHOM BKJIaJ B (YOpMUpOBaHHE
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa OoOydarouuxcs, B pOPMUPOBAHNE YMEHUN NMPUMEHATh HAyYHBIH METOJ
MO3HAHUS TPU BBIMOJHEHNH MU y4eOHBIX MCCIIeI0BaHUH.

B ocHOBY Kypca pu3MKH AJ1 YpOBHS CpEHET0 00111ero 00pa30BaHus MOJI0KEH Psijl UAEH, KOTOPhIE MOKHO
paccMaTpuBaTh Kak MPUHIUIIBI €70 TOCTPOCHHUS.

Hoesa yenocmnocmu. B cCOOTBETCTBUM C HEH KypcC SBISETCS JIOTMUECKU 3aBEPLIEHHBIM, OH COJIEPIKHUT
MaTepHall U3 BCeX pasJesioB (PU3HMKH, BKIIOYAET KaK BONPOCH! KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTtepual Kypca (GU3NKU 00bEeIUHEH BOKPYT (PU3MUECKHUX
Teopuil. Begymum B Kkypce sBisercs (GopMuUpOBaHHE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSAX MAaTEpUH,
BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npenanonaraeT HCIOJb30BaHUE T'YMaHUTAPHOI'O MOTEHIMAja
¢bu3nuecKoil HayKH, OCMBICIIEHHE CBSI3M pa3BUTUA (GU3MKH C pa3BUTHEM OOIIECTBa, a Takke ¢
MHUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU TpoOIeMaMu.

Hoes npuknaomnoti nanpaénennocmu. Kypc Qu3uku mnpeanonaraeT 3HaKOMCTBO C IIMPOKHM KPyroM
TEXHUYECKHUX U TEXHOJOTHYECKUX PUIIOKEHUI U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoesa sxonocusayuu peanusyercs MOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJEp)KaHUS, IMOCBSIIEHHBIX
HKOJIOTUYECKUM MPOoOIEeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTHH, a TaKXKe
o0CcyXIeHHs TPOOJIEM pallMOHATIFHOTO TPUPOAOIIOIH30BAHUS U SKOJIOTUUECKON O€30MacCHOCTH.

CrepHEBBIMH 3J€MEHTaMM Kypca (U3MKM Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUs SBIISIOTCS
¢buszmveckue teopun (GOpMHUpPOBAHUE TPEACTABICHUNA O CTPYKTYpE MOCTPOCHHS (DU3NYECKON TEOPHUH, POIH
(GyHIaMEHTAIbHBIX 3aKOHOB W MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O TMPHUPOJE, TPaHHUIAX
MPUMEHUMOCTH TEOPUMA, JJISl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CucTeMHO-eSTeTbHOCTHBIN MOAX0/] B Kypce (PH3UKU pealn3yeTcs Mpexk/ie BCero 3a CUéT OopraHu3anuu
AKCIIEPUMEHTAJILHON JesTeIbHOCTH o0ydaromuxcs. J{s 6a30Boro ypoBHs Kypca (pU3UKH — 3TO UCHOJIB30BaHUE
CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX pabOT, KOTOPBIE B IPOTpaMMe IO
¢uszuke o0beMHEHBI B OOITUI CIIMCOK YYCHHYECKUX MPAKTHUECKUX padoT. BrimeneHue B yka3aHHOM TMEepevHE
1a00paTOPHBIX paboT, MPOBOAUMBIX Il KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCS Y4aCTHUKaMH 00pa30oBaTeIbHOTO
rporiecca UCXo/Isl U3 0COOCHHOCTEH TIIIaHMPOBAHKS U OCHAIICHHS KabuHeTa Gusuku. [Ipu sTom obecrnieunBaeTcs
OBJIaJICHUE OOYYAIOUIMMUCA YMEHHSIMH TPOBOJIUTH KOCBEHHBIE WM3MEPEHMS, HCCIEIOBAHUS 3aBUCHUMOCTEH
(bu3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB MO MPOBEPKE MPEATIOKEHHBIX THIIOTES.



bonpioe BHUMaHKE yoeaseTcsl pelIeHUI0 pacU€THBIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aTom [u1s pac4€THBIX
3aJja4 IPUOPUTETOM SIBIIIOTCS 3a/a4M C SBHO 33aJaHHON (PM3MYECKOM MOJENbI0, MO3BOJSIOIINE IPUMEHSThH
M3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTrO pa3zeiia Kypca, TaK U MHTETpUpPYs 3HAHUS U3 PasHbIX
pas3zaenoB. J{j1st KauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBJISIFOTCA 3aJJaHUs Ha O0BSICHEHUE TPOTEKaHUs! (PU3HUYECKUX
SBJICHUIA W TIPOLIECCOB B OKPY)KAIOLIEH >XU3HU, TpeOyromue BbiOOpa (U3NYECKOH MOAETH Ui CUTYyalluu
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa.

B cootBercTBum ¢ TpedoBanmsiMu @I'OC COO k MaTepHaTbHO-TEXHUYECKOMY 00ECIIeYeHUI0 y4eOHOTo
nporecca 0a3oBblil ypoBeHb Kypca (PU3MKH HAa YPOBHE CPEAHEro oOLiero o0pa3oBaHMsl JOJKEH M3YydaThCs B
YCIOBHSX NPEAMETHOro KaOuHeTa (HU3MKM WIM B YCIOBUSAX MHTETPHUPOBAHHOTO KaOWMHETa MpPEIMETOB
€CTECTBEHHO-HAyYHOTO IUKIa. B kabuHere Pu3nKu JOKHO OBITH HEOOXOAMMOE J1JA00PAaTOPHOE 00OPYI0BAHKE
IS BBITIOJTHEHUS YKa3aHHBIX B [IPOrpamMMe 1Mo (hru3HuKe yYeHUYECKHUX MPAKTHYECKUX paboT M AEMOHCTPALIMOHHOE
obopynoBaHue.

JleMoHCTpanmoHHOEe 00OpyZoBaHUE (HOPMUPYETCS B COOTBETCTBUM C MPHHLUMIIOM MHHUMAJILHOU
JOCTaTOYHOCTH UM oOOecleyrBaeT IIOCTAaHOBKY IE€PEUYMCICHHBIX B IporpamMme M0 (U3MKE KIIOYEBbIX
JEMOHCTPALMK /ISl MCCIEOBAHUS M3YyYaeMBIX SIBICHUI M MPOIECCOB, IMIMPHUYECKUX U (PyHIaMEHTAIBHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTopHoe 00OpymOBaHHE [UIS YYEHHUYECKHX MPAKTHUECKUX padoT (opmMupyercs B BHUIC
TEMaTUYEeCKMX KOMIUIEKTOB M oOecreuuBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JBYX OOydYaroUIuXcs.
TemaTnueckue KOMIUIEKTHI Ja0OpaTOPHOTO OOOPYIOBAaHUS MOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
HCIOJIb30BAHUH aHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BUJIE
U POBBIX Ta0OPATOPHIA.

OCHOBHBIMU LIETSIMHU U3Y4€HUS PU3UKU B 0011IeM 00pa30BaHUU SIBJISIOTCA:
dbopmMHupoBaHHE HHTEpeca M CTPEMIJICHUS OOydYalOUIMXCS K HAYYHOMY M3YYEHHUIO TNPHUPOJBI, Pa3BUTHE HX
MHTEIJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE NPEICTABICHUN O HAYYHOM METO/i€ TO3HAaHUS U (OPMHUPOBAHUE UCCIIEOBATEIBCKOTO OTHOIIEHUS K
OKPY>KaloIINUM SIBICHUSM;
dbopMHpOoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa H3y4YCHHS OCHOB CTPOSHHSI MaTepuu W
(byHIaMEHTAJIbHBIX 3aKOHOB (DU3HUKH;

(bopmupoBaHre yMEHUI OOBSICHAT SIBJICHUS C UCTIOIB30BaHUEM (PH3NUECKUX 3HAHUI U HAYYHBIX JIOKA3aTEIbCTB;
dbopMHupoBaHUE TIPEICTABICHUH O PONU (M3UKK JUISI PAa3BUTUS JIPYTUX E€CTECTBEHHBIX HAyK, TEXHUKH H
TEXHOJIOTHH.

JlocTikeHue 3TuX Iieneil odecrneynBaeTcsl pelieHHeM CIeAYIOIUX 3a7ad B Mpoliecce U3ydeHHs Kypca
(U3KUKHN Ha YpPOBHE CpEAHEro 0011Iero o0pa3oBaHus:
npuoOpeTeHue cucTeMbl 3HaHUH 00 OOmMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHsX, BKIIOYas
MEXaHUKY, MOJIEKYISPHYIO (PU3HKY, TEKTPOIMHAMUKY, KBAHTOBYIO (DU3MKY U 3JI€MEHTHI aCTPO(U3UKH;
(dbopMHIpOBaHUE YMEHUN MPUMEHSITh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUST (PU3MUYECKUX SBICHUN B TIPUPOJIC
Y JIJISl IPUHSTHS TIPAKTUYECKUX PEIICHUH B TIOBCEHEBHOM KI3HH,

OCBOGHHE CIIOCOOOB pEeIIeHUs pPa3JIMYHbIX 3aJad C SBHO 33JaHHOM (U3MYECKOil Mojenbpio, 3anad,
M0JIPa3yMEBAIOIIUX CAMOCTOATENIBHOE CO3/1aHue (PU3HMUECKON MOJIENH, aJIEeKBATHOMN YCIIOBHSIM 33auu;
MOHWMaHWe (U3NIECKAX OCHOB W TIPUHIIMIIOB JCHCTBUS TEXHHYECKHX YCTPOWCTB M TEXHOJOTHUECKUX
MIPOIIECCOB, WX BIUSHIS HA OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METO/IaMU CaMOCTOSTENILHOTO IJIAHUPOBAHUS U NPOBeIeHUsS (PU3NUECKUX IKCIIEPUMEHTOB, aHAIIN3a
Y MHTEPIIPETAMN HH(OPMAIIHH, OTIPEIEIICHHS TOCTOBEPHOCTH MOYYSHHOTO Pe3yIbTaTa;

CO3JIaHH€ YCIIOBUHN JJIS1 pa3BUTHUSI YMEHHUI IPOEKTHO-MCCIEI0BATENbCKON, TBOPUYECKOH 1EATEIIbHOCTH.

Ha u3yuenue ¢usuxu (6a30BbIii ypOBEHB) Ha YpPOBHE cpeaHero ooOuiero oOpa3oBaHus oTBogUTCA 136
yacoB: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).

[Ipemyiaraemselii B mporpamme 1o (u3MKe MepeyeHb JAOOPaTOPHBIX M MPAKTHYECKUX PaldoOT sBISETCS
PEKOMEHJIOBAaHHBIM, YYHMTEIb J€JaeT BbIOOp MNpOBEINEHHUSA JAOOPAaTOPHBIX pabOT M OMBITOB C YYETOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH 00yJaroIuXcs.



COJAEP/KAHUE OBYYEHUA

10 KJTACC

Pa3neua 1. ®dusnuka U MeTOIbI HAYYHOI0 IO3HAHUS

®duzuka — Hayka o npupoje. Hayuneie MeTo/1bl O3HAaHUS OKpYyXarouero Mupa. Poib skcriepumeHTa u
TEOPHH B MpOIlecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.

MonenupoBanue pu3nUecKux BIEHUI U rpoueccoB. Hayuynbsie runoressl. @u3nyeckue 3aKOHbI U TEOPUH.
['panu1bl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Pons m mecto ¢usuku B (GOpMHpPOBAHUM COBPEMEHHOW HAYyYHOW KAapTHHBI MHpPA, B MPAKTHYCCKOU
JeITeIbHOCTH JIIOIEH.
Jlemoncmpayuu

AHanorossie 1 HU(POBBIE U3MEPUTEIBbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUNKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHre. OTHOCUTEIBbHOCTh MEXaHUYECKOT O IBHKEeHMs. Cuctema otcuéra. Tpaekropus.

[Tepemernienue, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE MAaTEPHUAIbHOM TOUKH,
UX IPOEKIMHU Ha OCU CUCTEMBI KoopauHaT. Cl0o)KeHHe epeMELIEHUN U CI0XKEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMXKEeHUE. ['paduku 3aBUCHUMOCTH KOOPJMHAT,
CKOPOCTH, YCKOPEHHUS, IyTU U NEPEMEIICHUS MaTEPUAIIbHOW TOUKU OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonunelinoe aBuxeHue. J[Br>keHre MaTepuagibHON TOUKH 110 OKPY>KHOCTH C IOCTOSIHHOM 11O MOJYJTO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHass ckopocTh. [lepuon u dacrora obpamienus. Llenrpoctpemurensuoe
YCKOpEHHE.

TexHHYEeCKHE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUIAOMETP, IBUKEHHUE CHAPSIOB, LIEMHBIE U
PEMEHHBIE TIEPEAAYH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETa, UILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBHKECHHUSL.

[IpeoOpazoBanue NBMXEHUH C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxenus tena, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

W3mepenune yckopeHus CBOOOIHOTO MaICHHUS.

Hanpasnenue ckopocT npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEAEIECHNS MTHOBEHHON CKOPOCTH.

UccnegoBanue COOTHOLIEHUS MEX]Y MNYTSIMHU, NMPONACHHBIMU TEJIOM 3a IOCJIEI0BAaTEIbHbIE PaBHBIE
MPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUH C HAYAJIbHON CKOPOCThIO, PABHOM HYIIIO.

N3yuenue nBUKEHUS MIApUKaA B BI3KOU KUJKOCTH.

N3yuenne nBukeHus tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Tpunnun otHOCcHTenbHOCTH ['anmunes. [lepBsiii 3akoH HeroToHa. MHEepmanbHbele CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoii 3akon HeloToHa 1711 MatepuaabHOM TOUKH.
Tpetuit 3akoH HproTOHA JI7151 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHOTro Tsarotenus. Cuna tspkectd. [lepBast kocMudeckasi CKOpOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunel tpeHus (1mokosi, ckosbxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIb>)KEeHUSI U cuia TpeHus mnokosd. Koadduuuent tpenus. Cuna cONpOTUBIEHUS NMPU JBUKEHUHM Tela B
AKUJKOCTHU WIH rase.

[ToctynarensHoe U BpalareabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [lieuo cuibl. Y ciioBrus paBHOBECHUS TBEPIOIO TeEIA.

TexHnYyeckue yCTpoiCTBA M NPAKTHYECKOE NMPUMECHEHME: NOAIIMITHUKH, BUKCHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu
SIBrieHne nHepuuH.



CpaBHeHHE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHIL.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABbEME U NaJACHUH.

CpaBHEHHE CUJT TPEHUS TIOKOS, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecusi TBEpAOro Tena. Bunpl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBuxenust Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKWHE M PE3MHOBOM 00pasIe, OT UX
nedopmariuu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3aKkoHbl coOXpanenus 6 MexaHuke

Nmnynec maTepuanbHOM TOYKHU (Tela), CUCTEMBbl MaTepUaIbHBIX TOYeK. VIMIyIbC CHIIBI U U3MEHEHHUE
HMITYJIbCa Tella. 3aKOH COXPaHEHUsl UMITyJIbca. PeakTHBHOE IBH>KEHHE.

Pabota cuibl. MOITHOCTH CHJIBI.

Kunernyeckas sHeprusi MaTepuaibHON TOUKH. Teopema 00 U3MEHEHIN KUHETUYECKOM SHEPTUH.

[lorenumansHass 3Heprus. IloTeHuuanbHas dSHeprus ynpyro JAe(@OpMHUPOBAHHOW  MPYKUHBI.
[ToTenuuanpHas SHeprus Tena BOJIU3U MOBEPXHOCTH 3EMITH.

[ToreHnmanpHbple ¥ HEMOTEHIMAIbHBIE CHIIBL. CBs3b pa0OTHl HENOTEHIMATBHBIX CHII C W3MEHEHHEM
MEXaHUYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPTUU.

VYupyrue u Heynpyrue CTOJIKHOBEHHUSL.

TexHuueckue ycTpoilCTBa M MPAKTUYECKOE IMPUMEHEHHUE: BOJOMET, KONEpP, MPYKUHHBIA IHUCTOJNET,
JBUKEHHE PaKerT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexon moTeHIIMAIBHON YHEPTUHU B KHHETUUECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3ydeHne abCoOIOTHO HEYNIPYTOro yaapa ¢ MIOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cB3U pabOTHI CUIIBI ¢ U3BMEHEHHEM MEXaHWYEeCKOW YHEPTHH TeNla Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO KI'yTa.

Pa3nea 3. Mosekynsipaast pu3nka 1 TepMOIUHAMHUKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MTOJIOKEHHS MOJIEKYJIIPHO-KHHETUYECKON TEOPHH U MX OIBITHOE 000CHOBaHUE. bpoyHOBCKOE
nsuxenue. uddysus. Xapakrep IBHKEHUS U B3aUMOAECHCTBUS YacTHIl BellecTBa. MoJieian CTpOeHHUs ra3os,
KHUJIKOCTeH M TBEPABIX TeNl U OObSICHEHHE CBOWCTB BELIECTBA Ha OCHOBE 3THUX Mojenell. Macca u pa3mepsl
Mouekyil. KonndectBo BemectBa. [loctossHHass ABoraapo.

TemunoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenps naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKON TEOPUH UIEAIBHOTO Ta3a.
AOGcomoTHas TemrepaTrypa Kak Mepa cpelHedl KMHeTHMYECKOW SHEpruM TEIUIOBOrO JIBMXKEHMs YacTHIl rasa.
[Ilxana Temmnepatyp KenwsBrHa. ['a3oBble 3akoHBI. YpaBHeHue MeHneneeBa—Kianelpona. 3akoH [lanbToHA.
W3onpoueccsl B HIeaqbHOM ra3e ¢ IOCTOSHHBIM KOJHYECTBOM BellecTBa. I 'paduueckoe mnpencraBieHue
M30IPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME IHCKPETHOE CTPOCHHE BeIIeCTBA, (GoTorpaguu MOJEKYNl OpraHMYECKHX
COCTUHEHUM.

OmnbiThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBU)KEHUSI.

Mopens onsbita IlITepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHS.

Monens, HUTIOCTpUpYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.



OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS MI€aJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

OmnpeneneHre Macchl BO3yXa B KIIACCHOW KOMHATE Ha OCHOBE M3MEpEeHU 00bEMa KOMHATHI, TABJICHUS U
TeMIIepaTypbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKEHHOI'0 Tasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuueckass cuctema. BHYTpeHHSAS SHEprus TEPMOAMHAMHUYECKOH CHCTEMBI U CHOCOOBI €€
u3Mmenenus. KonuuecTBo TerioTel u paborta. BHyTpeHHsST sHEprusi OJHOATOMHOTO HAEalbHOTO raza. Bunsl
TEIUIONEpe1aun: TEMJIONPOBOJHOCTh, KOHBEKIINS, N3ITydyeHHUE. Y IesbHas TEII0EMKOCTh BemecTBa. KoaruecTBo
TEIUIOTHI ITPH TEIUIONEpEaaye.

[Tonarue 06 ammabatHoM mpouecce. [lepBriii 3aKkoH TepMoauHaMuKu. [IpuMeHeHHe mepBOro 3aKoHA
TEPMOJUHAMUKH K u3omnporeccam. I paduyeckas untepnperanus padboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoI1ieccoB B IPUPO/IE.

TemnoBsie Mammubl. [IpuHIUOBEL AeiicTBUS TEMIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUU B TEIIOBBIX
MammHax. KoagduimeHT none3noro AeicTBus TeruioBoi MamuHbL. L{ukim KapHo 1 ero Ko hUIMeHT Moae3H0To
JeUCTBHS. DKOJIOTUYECKUE MPOOIEMBI TEIIOPHEPTETUKH.

TexHuuyeckue ycTpoicTBa M MPAaKTUYECKOE NMPUMEHEHHUE: JIBUraTellb BHYTPEHHETO CropaHus, ObITOBOM
XOJIOAWJIBHUK, KOHAUIMOHED.

Jlemoncmpayuu

V3meHeHre BHYTpEHHEH SHEpPTUU Tejla MPH COBEPIICHUU PadOThI: BBUIET MPOOKH U3 OYTBUIKH IO
NEMCTBHEM CKATOrO BO3]lyXa, HarpeBaHue 3¢upa B JaTyHHOH TpyOKe MyTEM TpeHHs (BUICOIEMOHCTPALIHS).

W3meneHnue BHyTpeHHEH 2Hepruu (TemMrepaTypsl) Tella Ipy TeIrionepeaade.

OnpIT 0 aquabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3mepenne yaenbHOU TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. azoevie nepexoonvt

[TapooOpazoBanue n koHaeHcauus. Vcnapenue n kuneHue. AGCONOTHAS M OTHOCUTENIbHAs BJIAXKHOCTb
Bo3ayxa. HaceimeHHsll map. YaenpHas Temsora napoodpazoBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
JTABJICHUSI.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOMHS CBOWCTB KpUCTALIOB. JKumkue
kpuctaiiasl. CoBpeMeHHbIe Marepuanbl. llnaBneHume m Kpucrammsanusa. YJenbHas TEIUIOTAa IUIABICHUS.
CyOnumartusi.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHuueckue ycTpoWcTBa W MPaKTUYECKOE IMPUMEHEHHE: TUTPOMETP U ICUXPOMETP, KaJOpUMETP,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MIAPOB.

Kunenve npy moHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaXKHOCTH.

Habntoienne HarpeBaHus U MJIaBICHUS KPUCTALTMYECKOTO BELIECTBA.

JleMOHCTpanys KpUcTaoB.

Yuenuueckuii sxcnepumenm, 1abopamophuie pabomuol

N3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. diiekTpoanHamMuka

Tema 1. Inexkmpocmamuka

DJNeKTpu3anus TeJl. OJIeKTpUYecKud 3apsa. JlBa Buaga siekTpudeckux 3apsgaoB. IIpoBogHukw,
JTUAJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsia.

B3anmoneiicteue 3apsmoB. 3akoH Kynona. ToudeuHbIdl 3ieKTpuYecKUil 3apsn. DIEKTPUUECKOE IIOJIE.
HamnpsbxkéHHocTh  dnexkTpuyeckoro mois. [IpuHoMm Ccyneprno3uumy — JIEKTPUYECKUX — mojied. JIuHum
HaIPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun »snekrpoctaruueckoro mons. [lorenmuman. PasHoctes mnotenmmanoB. IlpoBomaHukm U
TUAJIEKTPUKH B 3JIEKTPOCTATHUECKOM IoJ€. J(nanexkTpuyeckas NpoOHUIAeMOCTb.



OnexrpoémkocTtb. KoHaeHcatop. DneKTpOEMKOCTh IUIOCKOIO KOHJAEHCATOpa. JHEPrusi 3apsbKEHHOIO
KOHJIEHCATopA.

TexHnueckue  ycTpoiicTBa M INPAKTUYECKOE  IPUMEHEHHUE:  JJIEKTPOCKON,  AJIEKTPOMETP,
ANIEKTPOCTATUYECKAsl 3allliTa, 3a3eMJICHHE BJIEKTPONpPHOOPOB, KOHJEHCATOp, KOMMPOBAIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA JIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE 10JI€ 3apsSyKEHHBIX TEII.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUuecKas 3aluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTD JIEKTPOEMKOCTH IJIOCKOI'0 KOHAEHCATOpa OT IJIOLAAN IJIACTHH, PACCTOSHUS MEX1Yy HUMHU
U JUAJIEKTPUYECKON MPOHUIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuyenuueckuii sxcnepumenm, nabopamoptvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtit 3nexkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DneKTpUUecKUid TOK. YCJIOBHSI CYHIECTBOBAHMSI 3JIEKTpUueckoro Toka. Mcrounuku Toka. Cuia Toka.
[TocTostHHBIM TOK.

Hanpsokenue. 3akon Oma Ju1st yyacTka LEmu.

DNEeKTpUYeCKoe  CONpPOTUBIICHHE. YEIbHOE CONpOTHBIEHHE BeuwlecTBa. llocienoBarensHoe,
[apaJuIeIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOmHOCTD 3JEKTPHUUECKOTO TOKA.

DNeKTpOABMKYIAasi CUJIa U BHYTPEHHEE COINPOTHUBIEHUE HCTOYHMKA TOKa. 3akoH OMa aJis IOJHON
(3aMKHYTOH) 2neKTprUecKol 1ienu. KopoTkoe 3aMbIKaHUeE.

DNeKTpOHHAas MPOBOJUMOCTh TBEPABIX METAIJIOB. 3aBUCHMOCTb CONPOTHUBIIEHUS METaNIOB OT
TeMieparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuueckui Tk B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonHuku. CoOCTBEHHAass M NpPUMECHas MPOBOJUMOCTh MOJYNpOBOAHMKOB. CBoiicTBa p-—n-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI.

ONEKTPUUYECKUH TOK B pacTBOpax M paciulaBax >3JIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS AMCCOLUALMS.
DNEeKTPOIH3.

OnexTpuuecKkuil ToK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.

TexHUuyecKkue ycTpoicTBa M MPaKTHUECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUHUKH
TOKa, D3JIEKTpOHArpeBaTeNbHbIe MPUOOPHI, AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBICHUS,
BaKYyMHBIN MO, TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN IUO, FaJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa M HAMIPSIKEHMUS.

3aBUCUMOCTb COINPOTUBJICHUS LMIMHAPUYECKMX IPOBOJHUKOB OT JUIMHBI, IUIOMIAJU IIONEPEYHOrOo
CEYECHMS U MaTepHaa.

CMenianHO€ COEJUHEHHE TPOBOJHUKOB.

[Ipsimoe u3MepeHue ANIEeKTpoABIKYIIEH cuibl. KopoTkoe 3aMblkaHue TrajlbBAHUYECKOTO 3JIEMEHTa U
OLIEHKa BHYTPEHHETO CONPOTUBIICHNUS.

3aBUCUMOCTh COIIPOTUBIIEHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoi pa3psn v NpoOBOJUMOCTh BO3/1yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomuol

N3ydeHne cMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepenne 3meKTpoABMKYIIEN CUIIbl NICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.

Habmonenue anekrpornusa.

MesknpeaMeTHble CBSI3H

Wzyuenne kypca pusuku 6a3zoBoro ypoBHs B 10 kiacce OCYIIECTBISETCS ¢ YYETOM COJEpKATEIbHBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTUH, XUMHUH, reorpaduu v TEXHOJIOTHUH.



Meosicnpeomemmvle nonsmusi, CBI3aHHBIE C U3YUYEHUEM METOJOB HAYYHOTO MTO3HAHMSL: SIBJICHUE, HAYyIHBIN
¢axT, runoresa, pusnyeckas BeINYNHA, 3aKOH, TEOPHs, HAOIIOIEHHE, YKCIIEPUMEHT, MOJICITHPOBAHNE, MOJICIb,
U3MEpPEHHUE.

Mamemamuxa: perieHue CUCTEMbl ypaBHEHHH, TMHeHHas QYHKIMS, Tapadosa, rurnep0oa, uX rpaduKky 1
CBOWCTBa, TPUTOHOMETPHYECKHME  (YHKLIMU: CHUHYC, KOCHHYC, TaHI€HC, KOTaHIeHC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI M MX IMPOCKIMK Ha OCH KOOPIMHAT, CII0)KEHHE BEKTOPOB.

Buonoeusn: mexaHwueckoe IBM)KEHHE B JKUBOW mpupone, auddysus, ocMoc, TEIIOOOMEH >KUBBIX
OpraHM3MOB (BH/IBI TEIIONEPEIauH, TEITIOBOE PABHOBECHE), HIICKTPUYCCKHUE SBICHUS B )KUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOSHUE BEIIECTBA, CTPOSHUE aTOMOB ¥ MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAs Macca,
TETIOBBIE CBOMCTBA TBEPABIX TEJI, KUIAKOCTEH U ra30B, JEKTPUIECKUE CBOMHCTBA METAIIOB, YJIEKTPOIUTHYECKAs
JMCCOIIMALINS, TAJIbBAHUKA.

I'eoepaghus: BIaXXHOCTh BO3yXa, BETPBI, 0apOMeETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHME JBWKCHHH C HCIOJIb30BAHMEM MEXAHHM3MOB, YUET TPEHHS B TEXHUKE,
MOJIIIUITHUKY, HCIIOJIb30BaHNE 3aKOHA COXPAHEHUS IMITYJIbCca B TEXHUKE (paKeTa, BOAOMET U APYTHeE), IBUTATEIb
BHYTPEHHEIO CrOpaHus, MapoBas TypOWHA, OBITOBOW XOJOIWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH TOIYYCHUS
COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCJIE€ HAHOMATepHaIOB, U HAHOTEXHOJOIUH, MIEKTPOCTAaTUYECKas 3alluTa,
3a3eMJICHHE DJIEKTPOIPUOOPOB, KCEPOKC, CTPYWHBIA NPUHTEp, OJICKTPOHArpeBaTelbHBIE MPUOOPHI,
ANIEKTPOOCBETUTEIBHBIE IIPHOOPHI, raJIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoamHamMuka

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUSA

[TocTostHHBIE MaruuThl. B3anMoielicTBUE MOCTOSSHHBIX MAarHUTOB. MarnuTHoe mnoJjie. BekTop MarHuTHOM
MHAYKIUU. [IpuHOMn cynepno3uiuyM MarHUTHBIX noJied. JInHuM MarHutHOM WHAykuuu. KapTtuHa nuHuid
MAarHuTHON MHAYKIIMH MOJSl TOCTOSHHBIX MAarHUTOB.

MaruuTHO€ 1noJie TpoOBOAHMKA C TOKOM. KapTuHa TMHUNA MHIYKIIMM MarHUTHOTO MOJIS JJIMHHOTO MPSIMOTO
MPOBOJIHMKA W 3aMKHYTOTO KOJBIEBOIO MPOBOJHMKA, KATyIIKH ¢ TOKOM. OmbiT Opcrena. BzaumopeiictBue
MPOBOJHUKOB C TOKOM.

Cuna AMiiepa, €€ MOJlyJIb M HallpaBIICHUE.

Cuna Jlopeniia, €€ MOyJb U HarpaBiieHue. J{BuKeHUE 3apsHKEHHON YaCTHIIBI B OJJHOPOJHOM MarHUTHOM
nosnie. Pabota cunsl JlopeHria.

SIBneHue >neKTpoMarHuTHOM MHYKIUH. [I0TOK BeKTOpa MarHuTHOM MHAYKLIKHU. DJIEKTPOJIBUXKYIIAs CHUJia
MHIYKIWU. 3aKOH 3JIEKTpOMarHuTHON nnaykunu dapanest.

BuxpeBoe asnekTpuueckoe moisie. DIEKTPOABUXKYINAS CHUJIa WHAYKIIMH B TMPOBOJAHHUKE, JABUKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno JleHna.

NHaykTUBHOCTD. SIBJI€HME CAMOUHIYKIIMH. DJIEKTPOJBUKYILAS CHJIa CAMOMHYKIUH.

DHEpPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNeKTPOMarHuTHOE MoJIe.

TexHHYecKkrne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHE: IMOCTOSHHBIE MAarHUThI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEIHU JIEMEHTAPHBIX YACTULl, UHAYKIIUOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JInHYY MHIYKIMKA MarHUTHOTO TOJIA.

B3anmoneiicTBre A1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHiia Ha HOHBI DJIEKTPOJIUTA.

SIBneHue IEeKTPOMAarHUTHON UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHIKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.

SIBrieHME CAaMOMHIYKITUH.

Yuyenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.



WccnepoBanue neicTBUSI MOCTOSSHHOTO MarHuTa Ha PaMKy C TOKOM.
WccnenoBanue sSBIEHUS AJIEKTPOMArHUTHON WHIYKITHH.

Paznen 5. KoJsieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHbsle Koja1eoanus

Konebartenbras cuctema. CBoOOIHBIE MeXaHWUecKue kKoneOanus. ['apmonnueckue konebanus. [lepuon,
yacToTa, amIumatyfaa W ¢asza konebanwit. IIpyKWHHBIH MasTHUK. MaTeMaTH4ecKui MasTHUK. YpaBHECHHE
rapMOHUYECKUX KojieOanwuii. [IpeBpaienne sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebartenbubiit koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KoJeOaHHsA B HICATbHOM KOJeOaTelIbHOM
KOHTYpe. AHAJIOTHS MEX/1y MEXaHUYECKHUMHU U 3JIEKTPOMarHUTHBIMH Kosebanusmu. @opmyna Tomcona. 3akon
COXPAaHEHHUS SHEPTUU B UJICATBHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxaroommx KojeOaHHsIX. BbIHYyXIeHHbIE MexaHWueckue Kkosnebanus. Pe3zonanc.
By aeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

Ilepemennsblit Tok. CUHYCOMIabHBINA IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMILTUTYIHOE U
JeMCTBYIOIIEE 3HAUEHHUE CUIIBI TOKA U HAIIPSKEHUSI.

Tpancdopmarop. IIponsBoacTBo, mepenadya U MOTPEOICHUE SIEKTPUIECKON SHEPTHH. DKOJIOTUYECKHE
PHUCKU NPH TPOU3BOJICTBE AIEKTpo3Heprun. KynbTypa HConbp30BaHus AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE INPUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK, TI'E€HEpaTop
MEPEMEHHOT0 TOKa, JIMHUU JJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJieOaTenbHOM cucTeMbl (PYKUHHBIN UM MAaTEMAaTUYECKUI MAsITHHK).

HaGmotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue cBONCTB BBIHYXKICHHBIX KOJIeOaHUM.

HaGmonenue pe3onanca.

CB00O/IHBIE AJIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKAa W HANpsSOKEHUS OT BpPEMEHH) JUISl 3JIEKTPOMArHUTHBIX
KoJeOaHuH.

Pe3onaHc npu nocnenoBaTenbHOM COETUHEHNH PE3UCTOPA, KaTYIIKW HHIYKTUBHOCTH M KOHJIEHCATOpa.

Mopenb TUHUYN 3NEKTPOIIepeaayH.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

HccnenoBanue 3aBUCUMOCTH TIEpUOAA MaJIbIX KOJIeOaHUI Ipy3a HA HUTU OT JUIMHBI HUTU U MacChl Tpy3a.

HccnenoBanue nepeMeHHOro TOKa B €M U3 MOCIIE0BATEIbHO COEAMHEHHBIX KOHAEHCATOPa, KaTyILIKH U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1HbL

Mexannyeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. llepuon. CkopocTh pacnpocTpaHeHUss W JJIMHA
BouiHBI. [lonepeunsie u npoaoiabHbIE BOJHBL. UHTepdepenius u nudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI W3JIyd€HHUS SJEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B anekTpomaruutHoii BoHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJH: OTPa)KEHUE, MIPEIOMIICHHE,
nosigspusanus, audpakuus, uatepdeperips. CKopocTb 37€KTPOMAarHUTHBIX BOJIH.

[Ixana 3eKTpOMarHUTHBIX BOJH. [I[puMeHeHe SJIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI panOCBA3U U TENEBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHUUYeCKHEe YCTPONCTBA U MPAKTHYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBast
JMArHOCTHKA B TEXHUKE U MEIUIIMHE, paaap, paauonpuEMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacIpOCTpaHEHUE TOMIEPEUHBIX U MPOJIOIBHBIX BOJH.

Konebmromnieecs Teino kak HICTOYHUK 3BYKa.

Habmoienne oTpaskeHus U IPeIOMIICHHUS MEXaHUIEeCKUX BOJIH.

Ha6mronenue narepdepeHimu u U pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

Ha6mronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHUH.

HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, TIPETOMIICHHE, TTONIPU3aIus, TudpaKius,
uHTEephEepeHIIns.

Tema 3. Onmuxa



I'eomerpuueckas ontuka. IIpsMonuHeitHOe pacnpocTpaHEeHUE CBeTa B OJHOpoAHOU cpexe. JIyu csera.
ToueuyHblil HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUi B TIIOCKOM 3epKalie.

[Ipenomiienne cBeta. 3akOHBI MpeIoMJICHHsS cBeTa. AOCONIOTHBIN Moka3aTenpb npenomieHud. [lonHoe
BHYTpEeHHee oTpaxeHue. [IpenenbHbIil yroi MoJHOro BHYTPEHHET0 OTPaKCHHUS.

Hucnepcus ceera. CoxxHbINA cocTaB Oenoro ceera. L[BeT.

Cobuparomue u paccenBaromue TuH3b1. ToHkas muH3a. DOKYCHOE PacCTOSHUE U ONTHYECKAst CHJIA TOHKOM
munH3bl. [locTpoenue m300paxeHHil B cOOMpAIOUIMX M pacCeUBAIOLIUX JMH3aX. PopMmyia TOHKOW JIMH3BI.
VBeandeHue, JaBacMoe JIMH30M.

[Ipenenbl npUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonnoBass onrtuka. WuTepdepenmus cBera. KorepeHTHbIE WMCTOYHHUKH. YCIIOBUS HAOIIOICHUS
MaKCHUMyMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius ceeta. Judpakunonnas pemérka. Y cioBue HabIIOISHUS TTIABHBIX MAKCHMYMOB TIPH ITaICHUN
MOHOXPOMaTHYECKOIo CBeTa Ha JUGPAKIIUOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoilcTBa M MpPaKTHUUECKOE MPUMEHEHHE: OYKH, Jiyma, (oToammapar, MpPOEKIIMOHHBIHN
anmapat, MEKPOCKOII, TeJICCKOII, BOJIOKOHHAS ONTHKA, TH(PpaKIIMOHHAS pElIETKa, TOJISIPOH/I.

Jlemoncmpayuu

[TpsmonuHEeitHOE pacpocTpaHeHHEe, OTPAKCHHE U TIpejioMiIeHHe cBeTa. OnTHYeCKHe TPHUOOPEI.

[TonHoe BHyTpeHHEe oTpaxeHue. Moiens cBETOBOA.

HccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIA.

HaGumronenne naTepdepeHIm cBera.

Hab6mronenue qudpaknuu cBerta.

HabGmronenue aqucnepcun certa.

[Tonyyenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tonyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKIHOHHON PELIETKY.

Habmoienue nonsipusanuu cBera.

Yuenuueckuii sxkcnepumenm, nabopamopnuvle pabomuol

N3mepenne nokazarens NpeoMIIEHUs CTEKIA.

HccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Habmonenue aucnepcuu cBera.

Paznen 6. OcHOBBI crieMATbHONH TEOPUH OTHOCHUTEJILHOCTH
I'panuIBl IPUMEHNMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTsl cieninanbHOM TEOPUU OTHOCUTENBHOCTH:
MHBAapHUaHTHOCTh MOJYJIsl CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DIHINTEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALIEHUE JUIMHBI.
OHeprusi ¥ UMIYJIbC PENATUBUCTCKON YaCTULIBI.
CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol KEAHM OGO ONMUKU

®oronsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTue u uccnenoBanue Gorordpdexra. Onbitel A. I'. Cronerosa. 3akonsl GpoTodpdexra. YpaBHeHHE
Oiiamretina st potodrddexra. «KpacHas rpanuna» dpotodrddekra.

JaBnenue ceera. Onbitel I1. H. JIeGenena.

XHUMHYECKOE ITEHCTBUE CBETA.

TexHuueckue ycTpoiicTBa U MpakTHUECKOE MPUMEHEHHE: (OTO3TEMEHT, POTOATIUK, COTHEUHast OaTapes,
CBETOAMOI.

Jlemoncmpayuu

®dotorhPexT Ha yCTaHOBKE C IMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtosddekra.

CBeTOoauOI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma



Mognens atoma Tomcona. OneiTel Pe3epdopaa mo paccesHuto o -yactull. [lmanerapHas MoJenb aToMma.
IToctynater bopa. M3nydenue u mnorsnouieHne (GOTOHOB MPU NEPEXOA€ aromMa ¢ OJAHOIO YPOBHS DHEPruM Ha
npyroil. Buasl cniektpoB. CriekTp ypOBHEH SHEPrUM aTOMa BOJOPO/A.

BonHoBbie cBoiicTBa yactull. Bonubl ge bpoiinsa. KopnyckynsspHO-BOJHOBOM 1yaau3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyUEHHE.

TexHuueckue ycTpoicTBa M MPaKTUUECKOE NMPUMEHEHHE: CIEKTPaJbHbIA aHaau3 (CIEeKTPOCKOI), J1a3ep,
KBaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenre AJIMHBIL BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITyUYCHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Hab6mronenue nuHeiyaToro criekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, [OKa3bIBAIOLIME CIIOKHOCTh CTpOeHus sapa. OTKpbITHE paAMOaKTUBHOCTH. OTBITHI
Pesepdopna mo ompemencHuio coctaBa paAroakTHBHOrO wu3nydeHus. CBoiictBa anbda-, OeTa-, ramma-
u3lydyeHus. BnusHue painoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OtkpbiTue npoTOoHa U HelTpoHa. Hyknonnas mopens sanapa ['eitzenOepra—lBanenko. 3apsan szapa.
MaccoBoe uncio sapa. M30tomnsl.

Annba-pacniag. DIeKTPOHHBIA U TO3UTPOHHBIN OeTa-pacmaj. ['aMMa-uznydeHue. 3aKkoH pauoaKTHBHOTO
pacnaza.

DHeprust CBS3HM HYKIIOHOB B sizipe. SaepHbie cuibl. JledexT Macch spa.

SAnepusble peakuuu. [leneHne u cCUHTE3 s1ep.

SAnepuriii  peaktop. TepmosiaepHblii cuHTe3. [IpoOiemMbl W MEPCHEKTUBBI SIAEPHOW SHEPreTUKU.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

DOnemeHTapHble YacTULbl. OTKPHITHE TO3UTPOHA.

Metobl HaOMIOACHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHULL.

®dyHaamMeHTaabHble B3auMoeicTBusl. EqUHCTBO (pu3nueckoil KapTHHbBI MHpa.

TexHnyeckue ycTpolicTBa M MPaKTUUECKOE IPUMEHEHHUE: TO3UMETP, Kamepa BuiibcoHa, sa1epHbIi peakTop,
aToMHasi boMo0a.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuui sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB 4acTUll (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Dtansl pa3BUTHS acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAYCHHE aCTPOHOMMUM.

Bun 3Bé3aH0r0 Heba. Co3Be3aus, spKue 3BE3/IbI, IIIAHETHI, X BUIMMOE ABHKCHHUE.

Conneynas cucrema.

Connue. ConHeuHass akTHUBHOCTb. Mctounuk nsHeprum ConHuma M 3BE3A. 3BE3ABI, UX OCHOBHBIE
XapakTepUCTUKU. /lnarpamMmma «CHEKTPaJIbHBIN KJIACC — CBETUMOCTBY». 3BE3/bI TJIABHOM IMOCIIEI0BATEIILHOCTH.
3aBUCHUMOCTh «Macca — CBETUMOCTb» ISl 3BE3]l TJIaBHOW MOCJIEA0BATEIbHOCTU. BHYTpeHHee cTpoeHue 3BE3I.
CoBpeMeHHBIE IPEICTABICHUSI O TPOUCX0KICHUH U 3BOIONNH COJTHIA U 3BE3/1. DTallbl )KU3HU 3BE3.

Mneunsiii [1yte — Hama 'anaktuka. [lonoxenue u nuxkenue Connna B [MamakTtuke. Tunsl rajakTuk.
Papnoranaktuku u kBazapbl. YEpHbBIE OBIPHI B SAPAX FalakTHK.

Bcenennas. Pacummpenne Beenennoit. 3akon Xa06mna. Pazberanue ramaktuk. Teopust Bonbmioro B3psiBa.
PennkroBoe u3inydeHue.

MacmtaGHas ctpykTypa Beenennoit. Metaranaktuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmionenuss HEBOOpPY)XEHHBIM TJIa30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHJIOKEHUN IS
OTIpe/IeTICHUs] TOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIC co3Be3nus CeBepHOro
MOJTYIIApHsL U SIPKUE 3BE3IBL.

Ha6monenus B Teneckon JlyHsl, ianer, Minewrnoro [yrtu.



O0o0maroniee NnoBTOpPeHUE

Ponbs ¢usuku m acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTMYECKOW, COIMAIIBHOW M 3THUYECKOU cdepax
NeSTeIbHOCTH Y€JIO0BEKa, POJb U MECTO (PM3UKU M aCTPOHOMHUHU B COBPEMEHHOH HAay4HOH KapTHHE MHpa, POJIb
¢busnueckoil Teopun B (POPMHUPOBAHUM MPEACTABICHUN O (pU3MUECKO KapTHHE MHUpPA, MECTO (PU3NYECKOM
KapTUHBI MUpPA B OOIIEM PsZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHUHA O IPUPO/IE.

MesknpeaMeTHble CBSI3H

Nzydenne kypca ¢usuku 0a30BOT0 ypoBHS B 11 Kimacce ocymiecTBISETCS ¢ y4€TOM COJIEpiKaTeIbHBIX
MEXIMPEIMETHBIX CBSI3€l C KypcaMi MaTeMaTUKH, OMOJIOTHH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meswcnpeomemmusvie nonsamus, CBI3aHHbIE C U3yYCHHEM METO0B HAyYHOTO MMO3HAHUS: SABJICHHUE, HAYYHbIH
¢akT, runoresa, pusuveckasi BeIMUMHA, 3aKOH, TEOpUsl, HAOJI0IeHUE, IKCIIEPUMEHT, MOJIEJIUPOBAaHUE, MOJIEIb,
U3MEpEHHE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHUN, TPUTOHOMETPUYECKUE (PYHKIMH: CHHYC, KOCHUHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPBI M UX MPOEKIUU HA OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB, IPOU3BOIHBIE SJIEMEHTAPHBIX (DYHKIIUH, TIPU3HAKY [TO100USI TPEYTOIBHUKOB, ONIPEIeTICHIE
TUTOIIAN TUIOCKUX (GUTYp U 00bEMa Tel.

buonocus: snekrpuyeckue sBICHUS B KUBOM MpHpoje, KolebaTeabHble JBIKEHHUS B JKUBOU MPHUPOJE,
OIITUYECKUE SIBJICHUS B )KUBOM MPUPOE, JEHCTBUE palallii Ha )KUBbIE OPTaHU3MBbI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAas CTPYKTypa TBEPABIX TE€J, MEXaHU3MBI
00pa3oBaHMsl KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eocpaghus: marHuTHBIE TIOMIOCA 3€MIIM, 3AJI€KU MAarHUTHBIX Py, (GOTOCHEMKA 3€MHOW MOBEPXHOCTH,
IIPEACKA3aHUE 3EMIIETPSICEHUN.

Texnonozus: TMHUM 3JIEKTPONEpEiay, TEHEPATOP MEPEMEHHOIO TOKA, AJIEKTPOJBUraTelb, NHIYKIMOHHAs
nedb, pajsap, paIuonpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBY-neub, MpoeKIMOHHBII anmapar, BOJTOKOHHAs
OITHKA, COJTHEYHAsI OaTapes.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHMSA ITPOTI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHoro npeamera «Pusnkay Ha ypOBHE CpeHET0 001ero oopa3zoBanus (0a30BbIi YPOBEHB)
JOJDKHO  OOCCIICYHTh  JOCTHDKEHHE  CIEAYIONIMX JIMYHOCTHBIX, METANpeIMETHBIX M  MPEJAMETHBIX
00pa3oBaTEeNbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yNabTaThl OCBOEHUS ydeOHOro mpeamera «Dusmka» IOIKHBI OTpa)XaTh TOTOBHOCTh H
CIOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS C(POPMHUPOBAHHOW BHYTPEHHEM NO3MLUEH JHMYHOCTH,
CHCTEMOM IEHHOCTHBIX OPHEHTAIINA, TO3UTUBHBIX BHYTPEHHHX YOCKICHH, COOTBETCTBYIOIINX TPAAUIIMOHHBIM
LIEHHOCTSIM POCCUHCKOro OOIIECTBA, paclIMpEeHUe >KU3HEHHOI'O OIbITAa U OMNbITAa JIEATENBHOCTH B IpoLEcce
peanu3ai OCHOBHBIX HAPABJICHUH BOCIUTATEIBHOMN JESITEILHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHCcKoOro BOCIMTAHUSA:

Cc(OPMHPOBAHHOCTh TPAXKIAHCKOW IMO3UIMK OOYUYAIOMIErocss KaK aKTHBHOTO M OTBETCTBEHHOTO UJICHA
poccHiickoro o01ecTBa;

MPUHATHE TPATUIIMOHHBIX 00MIEYETOBEYECKIUX TYMAHUCTHYECKUX U JIEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTb BECTHM COBMECTHYIO JEATEJBHOCTh B MHTEpPECAax I'PakJaHCKOro oOlIecTBa, y4acTBOBAaTh B
caMOYIIpaBJICHHH B 00pa30BaTeIbHON OpraHU3aINH;

YMEHHUE B3aUMOJICHCTBOBaTh C COLMAIbHBIMM HMHCTUTYTAMH B COOTBETCTBMHM C HUX (DYHKIMAMH U
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM IESATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, IOCTHKEHUSM POCCHICKHUX YUEHBIX B 00JIaCTH
(GU3UKU ¥ TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOT'O TIOBEJICHHUS;

CTIIOCOOHOCTH OIEHWBATh CHUTYAIMIO W NPUHAMATh OCO3HAaHHBIE PEIICHUS, OPHEHTHPYICh HA MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U [IECHHOCTH, B TOM YHCJIE B JIESITEIbHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOUICHWE K MHPY, BKIIOYas SCTETHKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO (pU3mUecKoi
HayKe;

5) Tpy/10BOr0 BOCIIMTAHUS

MHTEpEC K pa3In4YHbIM chepam mpodeccuoHaTbHON AEATEIIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (GU3UKOM 1
TEXHUKOM, YyMEHHME COBEpIIATh OCO3HAaHHBIM BBHIOOp Oyaylied npodeccun U pearu3oBbIBaTh COOCTBEHHbIE
KM3HEHHBIE TUIAHBI;

TOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHHUIO B 001acTH (PU3UKY HA IPOTSKEHUU BCeil
KHU3HH;

6) 3K0JIOrMYecKOro BOCIUTAHMS:

Cc(OPMHPOBAHHOCTh 3KOJIOIMYECKON KYJIBTYPbHI, OCO3HAHHE TJI00ATBHOTO XapakTepa 3KOJOTHYECKUX
po0em;

TUTAHUPOBAHKE M OCYILIECTBIICHUE JIEHCTBUI B OKpY Kalollel cpesie Ha OCHOBE 3HAHMSI IIeJIel yCTOMYHBOTO
Pa3BUTHSI YEJIOBEUECTBA;

pacuIpeHye OIbITa AeATeIbHOCTH SKOJIOTHYECKOM HApaBICHHOCTH HA OCHOBE MMEIOIINXCS 3HAaHUH 1O
¢busuke;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS

Cc(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (pU3HUECKON
HAYKH;

OCO3HaHME LIEHHOCTH HAy4YHOM JEATENIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YyUEHUs (PU3UKU OCYILECTBIIATh
MIPOEKTHYIO M HUCCIIE0BATENILCKYIO I€ATEIbHOCTh HHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI



ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS
Ba3zoBble Joruyeckue aeiicTeus:

CaMOCTOSITENIbHO (POPMYIHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

OIIPEAEIATD LENIN AESTEIbHOCTH, 3a1aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B paCCMaTPUBAEMBIX (DU3HUECKUX SBICHUSX;

pa3pabarbiBaTh IUIAaH pELICHUs NpoOJIeMbl ¢ Y4ETOM aHalIM3a HUMEIOIUXCA MAaTepUalbHbIX H
HeMaTepUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B I€ATEIbHOCTD, OLIEHUBATh COOTBETCTBHE PE3YIbTATOB LENISIM, OLICHUBATh PUCKU
IMOCJIEICTBUN ACATCIBHOCTH;

KOOPJAMHUPOBAaTh U BBINOJHATE PabOTy B YCJIOBHUSIX PEAIbHOIO, BUPTYaJbHOIO U KOMOMHMPOBAHHOTO
B3aHMMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PEIIEHUH KU3HEHHBIX IPOOIIEM.

Ba3oBble uccienoBarenbckue 1eiCTBUS:

BJIaJIeTh HAyYHOU TEPMHUHOJIOTHEH, KIIFOYEBBIMH MTOHATUAMU M METOJaMU (PU3NYECKON HayKH;

BJIQJIETh HABBIKAMU Y4eOHO-MCCIICOBATENLCKOM W TPOEKTHOW JEATEIIbHOCTH B 00JacTé (PHU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIbHOMY IIOMCKY METOAOB pELIeHHs 3anad (pU3HUecKoro
COJIepKaHusl, IPUMEHEHHUIO PAa3JINYHBIX METOJ0B IO3HAHMUS;

BJIaJIETh BUJIaMU JEATEIBHOCTH IO MOJIyYCHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETALUH, IPe0Opa30BaHUIO U
MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPU CO3JAaHUH YUYEOHBIX MPOEKTOB B 00JacTH
busuKy;

BBISIBJISITH IPUYUHHO-CIIEACTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 33/1a4y, BbIIBUTaTh TUIIOTE3Y €€ pelleHus,
HaXOJUTb ApIyMEHTHI AJIs JOKA3aTEJIbCTBA CBOMX YTBEP KICHUH, 3a7jaBaTh 1apaMeTPhl U KPUTEPUN PELLECHUS;

aHAJIM3UPOBATh IIOJYYEHHBIE B XOJI€ pPEUICHMs 3aJaud pe3yNibTaTbl, KPUTHUYECKH OLEHUBATh HUX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTbh M (OPMYJINPOBATh COOCTBEHHBbIE 33aul B 00pa30BaTEIbHON NEATEIbHOCTH, B TOM YHCIE IPU
U3y4YeHUH (PU3MKHY;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTD 3HAHUS 10 PU3HMKE B IPAKTUUYECKYIO 00J1aCTh )KU3HEEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTel;

BBIIBUTaTh HOBBIE MJIEU, IPElaraTb OPUTMHAIBHBIE IOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOIYCKAIOIINE aTbTEepPHATUBHBIEC PELLICHUS.

Pabora ¢ unopmanmeii:

BJIa/IETh HaBBIKAMH IMOJIy4eHUs MH(GOpMaluu PU3NYECKOTO COJIEPKaHUs U3 UICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATH MOMCK, aHAIN3, CUCTEMAaTU3aMI0 U UHTEPIPETALNIO HH(POPMAIIMU Pa3InYHbIX
BUJIOB U (DOPM NpeACTaBIEHUS;

OLIEHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIOJIb30BaTh CpeAcTBa HH(GOPMALMOHHBIX M KOMMYHMKAI[MOHHBIX TEXHOJOTUH B pElIEHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHM3allMOHHBIX 337a4y C COONIO/IEHUEM TpeOOBaHUN IPrOHOMHKH,
TEXHHUKHU 0€30I1aCHOCTH, TUTHEHBI, pecypcocOepeKeH s, TPABOBBIX U ATHYECKUX HOPM, HOPM HH(OpMaLIMOHHON
0E30IMaCHOCTH;

CO3/1aBaTh TEKCThI PU3UUECKOTIO COJEPKAHUS B pa3IMYHBIX (hopMaTax ¢ yu€TOM Ha3HAUCHUs HHPOpMAIIH
U 1IeJICBOM ayJAUTOPUH, BEIOUPAst ONTUMANIbHYIO (hOpPMY MIPEICTABICHHS U BU3YaTH3alUH.

KoMMyHHKaTHBHBIE YyHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA:

OCYIIECTBIATH OOIIIEHNE Ha YpOKaX (PM3UKU U BO BHEYPOUHOU JeSTEIHHOCTH;

pacro3HaBaTh MPEANOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMAr4aTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

IIOHMMAaTbh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBHUYaIbHON paboTHI;

BbIOMPATh TEMAaTHKY M METO/bl COBMECTHBIX JCUCTBUH C Y4€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KIOT0 WICHA KOJIJICKTUBA;

IIPUHUMATh LIEJIM COBMECTHOW IEATEIbHOCTH, OPraHU30BbIBATH U KOOPAWHUPOBATH ICHUCTBUA IO €€
JOCTHKEHHUIO: COCTABIATh IUIAH JIEHCTBUM, pacHpeAessaTh pojau ¢ y4ETOM MHEHHMH yYacTHUKOB, 0OCYKIaTb
pe3yabTaThl COBMECTHON pPabOTHI;



OICHUBATL Ka4YC€CTBO CBOCTO BKJIada W KaXJO0ro Y4YaCTHHKAa KOMAHIbI B OGH.[PIFI pe3yiabTaTrT 10
pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC IMPOCKTHI, OLCHUBATL UJACH C MO3HWIHUH HOBU3HBI, OPUTMHAJIbHOCTH, HpaKTquCKOfI
3HaYMMOCTH;

OCYHICCTBJIATDH IMMO3UTUBHOC CTPATCTUICCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyAlIUAX, HPOABJIATE TBOPUCCTBO
1 BOOOpaskeHHE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIEe AeilicTBUS
Camoopranuszauus:

CaMOCTOSITENTLHO OCYIIECTBISATh MO3HABATECILHYIO JEATCILHOCTh B 00MacTH (U3WKM M aCTPOHOMHUH,
BBISIBJISITH MMPOOJIEMBI, CTABUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATCIIBHO COCTABJIATH IUIAH PCUICHHA paC‘IéTHBIX N Ka4CCTBCHHBIX 3aJa4, IIJIaH BBIIIOJHCHUA
MIPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUN;

AaBaTb OLICHKY HOBbBIM CUTYaAllUsIM;

paciupsaTh paMKHi y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieTaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO dPYAULIUN B 001acTH (PU3UKH, TOCTOSHHO TOBBIIIATH
CBOI 00pa3oBaTeNbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTUBHI B JIE€ATEIHHOCTH, OI[CHUBATh COOTBETCTBUE
Pe3yabTaTOB LIEISIM;

BIIQJICTh HAaBBIKAMHM I[103HABAaTEIbHOW pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX JCUCTBUU H
MBICJIIMTCIIBHBIX ITPOLECCOB, UX PC3YJIBTATOB U OCHOBaHHﬁ;

UCIOJIb30BaTh MPUEMBI peICKCUU TSl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OICHUBATDb PUCKHU U CBOCBPEMCHHO MPUHUMATDL PCHICHUA 110 UX CHUXKCHUIO,

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPH aHAIHU3E PE3yIbTaTOB A€ITEIbHOCTH;

IMpUHHUMATh 0665[, IIOHUMas CBOU HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MIPU aHAIHU3E PE3yIbTaTOB IEATEeIbHOCTH;

MpU3HABaTh CBOE MIPaBO U MPABO APYTUX HA OMIMOKH.

B mpouiecce mOCTHMKEHHMS TUYHOCTHBIX PE3YJIBTaTOB OCBOEHHUS MPOTpaMMBbl MO (U3UKE ISl YPOBHS
cpenHero o06mero o00pa3oBaHUsS |y OOYYarOUIMXCS COBEPIICHCTBYETCS SMOIMOHAJIBHBIA  HHTEIJIEKT,
MpeInoararonmii copMUPOBAHHOCTE:

CaMOCO3HaHUS, BKIJIIOYAIOMIETO CIIOCOOHOCTh TOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHE, BUIETH
HaMpaBIIEHUs Pa3BUTHS COOCTBEHHON AMOLIMOHANIBHOM cephl, ObITH yBEpEHHBIM B cele;

CaMOpPETYJIMPOBAHMS, BKIIFOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPHHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHNUEe, CIOCOOHOCTh aNalTUPOBATHCA K SMOIIMOHAIHHBIM W3MEHEHHUSM W MPOSBIATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAIMH, BKIIOYAIONIEH CTpeMJICHHE K JOCTIKEHUIO IIed M YCIeXy, ONTHMH3M,
HHUIUATUBHOCTb, YMCHUC HGI)’ICTBOBaTB UCX0oOs N3 CBOUX BOSMO)KHOCTCIZ;

SMMATHH, BKIIFOYAIOIIEH CTOCOOHOCTh TOHUMATh YMOIIMOHAIILHOE COCTOSTHUE IPYTHUX, YIUTHIBATh €T0 MPU
OCYIIECTBIICHUH OOMICHNUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTh BBICTPAMBATH OTHOIIEHHUS C JAPYTUMHU IIOJIbMH,
3a00TUTbHCA, TPOSBIATH UHTEPEC U pa3periaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJBTATbBI

K kxonmy oOyuenusst B 10 kJacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE AOJDKHBI OTpa)kaTb
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

JI€MOHCTPUPOBAThH HA IPUMEPaX POJIb U MECTO (PU3UKU B POPMHUPOBAHNU COBPEMEHHOM HAyYHOI KapTHUHBI
MHpa, B PA3BUTHUU COBPEMEHHON TEXHUKU U TEXHOJOTUH, B IPAKTUUECKOU AEATEIbHOCTH JIIOICH;

YUUTBIBaTh TPaHMIBl IPUMEHEHHMS M3Y4YEHHBIX (U3NYECKUX MOJeNIel: MaTepualbHas TO4YKa,
MHepIanbHas cucTeMa OTcuéTra, a0CONIOTHO TBEPAOE Teno, WICATbHBIM Ta3, MOJEIM CTPOCHHS Ta3oB,
AKHUJKOCTEH U TBEPIBIX TEJ, TOUSUHBIN SJIEKTPUUECKUN 3apsi/i IPU PELICHNN (PU3NUECKUX 3a]a4;



pacmo3HaBaTh (QU3NYECKUe SIBICHUS (MPOIECChl) M OOBSICHITH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETHYECKONH TEOpPHUHM CTPOEHHUS BEIIeCTBAa U DJEKTPOJUHAMHUKH: pPAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBUKEHHE, CBOOOTHOE TaJICHUE TEJ, IBIKEHUE M0 OKPYKHOCTH, HHEPIIHS,
B3auMo/eiicTeue ten, auddysus, 6poyHOBCKOE ABUKEHUE, CTPOCHHUE JKUIKOCTEH U TBEPABIX TeJ, U3MEHEHHE
o0BEMa Tenm mpH HAarpeBaHWM (OXJIKICHUH), TEIUIOBOC PAaBHOBECHE, MCIIAPEHUE, KOHJCHCAIWs, IJIABICHUE,
KpUCTAJIIIN3alusl, KUIIEHHE, BIA)XKHOCTh BO3/lyXa, MTOBBILICHUE AABJICHUS ra3a Ipu €ro HarpeBaHUM B 3aKPBITOM
cocy/ie, CBSI3b MEXKIY MapaMeTpamMy COCTOSIHHSI Ta3a B W30MPOIECcCcax, AJICKTPHU3AIMs Tell, B3aNMOICHCTBHE
3apsoB;

OMHCHIBATH MEXAHHYECKOE JBW)KCHHE, WCIONB3YysSd (U3NYECKUE BEJIMYMHBI: KOOpJMHATA, IIYTh,
nepeMenieHne, CKOpocThb, yCKOpEHHUE, Macca Tea, CHIla, UMITYJIbC Tella, KHHEeTUYeCcKasi SHePTUsl, HOTeHIMaTbHAs
JHEPrusi, MeXaH4eckas paboTa, MEXaHHUECKasi MOIIHOCTb; MPU OMUCAHUH MTPABIIIBHO TPAKTOBATh (PH3UIECKHIA
CMBICJ HCIIOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHUS U €IUHHULIbI, HAXOAUTH (HOPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(U3HYECKYIO BEIMYUHY C APYTUMHU BEIMUYUHAMU;

OIHCHIBATh U3yYCHHbIE TEIIJIOBBIC CBOMCTBA TEJ U TEIJIOBBIC SIBICHUS, UCTIOJb3Ys (PU3NUeCKHe BeTHUNHBI:
JABJICHWE Ta3a, TEMIeparypa, CPEIHSS KHWHETHYECKas OJHEPIrHsl XAaOTHYECKOTO JIBIDKEHUS MOJICKYII,
CpeIHEKBaapaTUYHasi CKOPOCTh MOJEKYJ, KOJUYEeCTBO TEIJIOThI, BHYTPEHHSS SHeprus, pabora rasa,
KO3 (QUIIUEHT TIOJIE3HOTO JCUCTBHUS TEIJIOBOTO JBUTATENIS; IPH ONMUCAHUH MPABUIHHO TPAKTOBATH (PH3UICCKHIA
CMBICJ HCIOJIb3YEeMbIX BEIMYUH, UX OOO3HAYEHUS U €IMHHUIIbI, HAXOAUTHh (HOPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(U3HYECKYIO BEIIMYUHY C APYTUMHU BEIIMUUHAM;

OIMKCHIBATh M3YUEHHBIC 3JIEKTPHUUECKHE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE SIBICHUS (IIPOIECCHI),
UCTIONB3YST (DM3UYECKHE BEIMYMHBI DJICKTPHUSCKUN 3apsll, JJIEKTPUYECKOE II0JIe, HANpPSOKEHHOCTH TOJI,
MOTEHIINUAJ, Pa3HOCTh MOTEHIIUAJIOB; IPH OMUCAHUU MTPABIIILHO TPAKTOBATh (PU3NUECKHI CMBICT UCIIOIb3YEMbIX
BEJIMYMH, X 0003HAYCHUSI M SMHUIIBI; YKa3bIBaTh (JOPMYIIBI, CBSI3BIBAIOIINEC JAHHYIO (DU3MYECKYIO BETUIHHY C
JIPYTUMU BEJTMYUHAMU;

aHATM3UPOBATh (DU3MYECKHE TIPOIECCHI U SBJICHHUS, UCTIONB3Ys (DU3MUECKHE 3aKOHBI U TTPHHIIMITEL: 3aKOH
BcemupHoro TsaroreHusi, |, Il u Il 3akonsr HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW JHEPruH, 3aKOH
COXPAaHCHHUS MMITYJIbCA, IPUHITUIT CYTIEPIIO3UIIAN CHJI, IIPUHITAT PABHOIIPABUS WHEPIIMATBHBIX CUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOSHHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CPEAHEH KHHETUYECKOM
SHEPTUU TETUIOBOTO JBMKCHUS MOJICKYJI ¢ a0COTIOTHOM TeMITepaTypoi, IEepBBI 3aKOH TEPMOIMHAMUKH, 3aKOH
COXPaHEHHUS PIEKTPUUECKOTO 3apsaa, 3akoH KyrnoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKO€e BhIPaKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIC TPHUHIIUIBI JEHCTBUS MAlllUH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3nuyarh
YCIIOBUS UX 0€30TaCHOTO UCTIOIL30BAHUS B TIOBCETHEBHOM KU3HU;

BBITIOJTHATH SKCIEPUMEHTHI TI0 UCCIIEOBAHUIO (PU3NYECKUX SIBICHUI U MPOIECCOB C HCIOIb30BAHUEM
NpsIMBIX M KOCBEHHBIX H3MEpPEHHH, Mpu 3ToM (opMmynupoBaTh MNpodiemMy/3aiadyy W TUNOTE3y y4eOHOTro
AKCIIEPUMEHTAa, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOTO 00OPYIOBaHMUs, MPOBOIUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IBI;

OCYIIECTBISITH TMpPsIMbIE W KOCBEHHBIE H3MEPEHUs (PU3UYECKHX BEIUYHMH, MPH 3TOM BHIOUPAThH
ONTUMAJIBHBINA CIIOCOO M3MEPEHUS M HCIIOJIB30BAaTh N3BECTHBIC METO/IBI OIIEHKH ITOTPEIIHOCTEH N3MEPEHUH;

HCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMU BEIMYMHAMH C HUCIOJIB30BaHUEM MPSIMBIX HU3MEPEHUH,
MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3YNBTATHI MOTYYCHHOW 3aBUCHMOCTH (DU3HMYCCKHUX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, JAeNaTh BBIBOBI IO PE3yNIbTaTaM HCCIIEIOBAHNUS;

coOMIoaTh TpaBWJIa O€30MacHOrO TpyJa MpPH MPOBEICHUU HCCICJAOBAaHUNH B paMKax y4eOHOTro
AKCIIEPUMEHTA, YIeOHO-UCCIEeIOBATEIbCKON U MPOEKTHOM JEATEIHHOCTH C MCIOJIBb30BAHUEM H3MEPHUTEIHHBIX
YCTPOWCTB U TaOOPATOPHOTO 00OPYIOBAHHS;

pemiats pacu€THbIC 3aJja4d C SBHO 33aJaHHON (DPU3MUECKON MOJIENbI0, UCIONb3ys (PU3UUecKre 3aKOHBI U
MPUHILIMIIBI, HA OCHOBE aHajM3a YCIOBHS 3aJaud BbIOMpATh (U3MUYECKYI0 MOJENb, BBIACNATH (hU3nUecKue
BEJIMYUHBI U (OPMYJbI, HEOOXOAMMBIE ISl €€ PEIIeHHUs, MPOBOIUTH PAcu€Thl M OIICHUBATh PEATbHOCTD
MOJIYYEHHOT0 3HAUEeHUS (DPU3HUECKON BEIIUYUHBL,

peliaTh KaueCTBEHHBIC 3aJaY: BBHICTPAUBATH JIOTUYECKU HEMPOTUBOPEUHBYIO IETIOUKY PACCYKICHUHN C
OTIOPO# Ha U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

MCIIOJIb30BAaTh MPHU PEIICHUN YIeOHBIX 3a/1a4 COBPEMEHHbIC NH(POPMAIMOHHBIE TEXHOIOTHH JIs TIOUCKA,
CTPYKTYpUPOBaHHUS, HWHTEpPIpPETAlUd M TpeACTaBlIeHUS Y4eOHON M HayyHO-TIONMYJspHOW uH(OpMaLuy,
MOJIYYEHHOU U3 Pa3IUYHBIX HCTOYHUKOB, KPUTUYECKU aHAIIM3UPOBATH MOTy4aeMyt0 HH(pOpMAIIHIO;



NPUBOAUTH TPUMEPHI BKJIaJa POCCHUHCKUX U 3apyOekHBIX YUEHBIX-(U3UKOB B PpA3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

MCIOJIb30BATh TEOPETUYECKUE 3HAHUS MO (PU3HKE B TOBCEAHEBHOM JKMU3HU JUIs 0OecreueHust 6e301acHOCTH
pu o0palleHnuu ¢ IpudopaMu U TEXHUYECKUMH YCTPOMCTBAMHU, JIsi COXPAaHEHUS 30POBbsSI U COOIIOICHUSI HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPY’KaIOLLEN CPELE;

paboTaTh B TPYIIE C BHIIOJHEHUEM DPa3IMUYHBIX COLHUANBHBIX DPOJIEH, MIaHUPOBAaTh PabOTy TpPYMIIbI,
palMOHaIbHO pacCHpeleisaTh OOS3aHHOCTU M IUIAHUPOBATH JAEATEIbHOCTh B HECTAaHAAPTHBIX CUTYaLUSX,
a/IeKBaTHO OIICHUBATh BKJIAJl KaXJ0T0 U3 YUACTHUKOB TPYIIIbI B PEHICHUE PACCMATPUBAEMOM MTPOOIEMBI.

K xonmy oOyuenust B 11 kJacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPa)xarb
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

JIEeMOHCTPHPOBAThH HA IIPUMEPAX POJIb U MECTO (PU3UKHU B POPMHUPOBAHUH COBPEMEHHOW HAYYHOM KapTUHBI
MUpa, B pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B TPAKTHUECKOH JIEATEIBHOCTH JIFOJICH, IIEJIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MUPA;

YUUTBHIBaTh TPAHUILIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJIEJICH: TOUeUHBINA AJIEKTPUUYECKUI 3aps/l,
JIy4 CBE€Ta, TOYEUHbIIl ICTOYHHK CBETA, JI€pHAsi MO/IEb ATOMA, HYKJIOHHAs! MO/I€Ib @aTOMHOT'O ]Ipa P PELLICHUU
busznueckux 3a1ay;

pacrio3HaBath (U3NYECKHE SBICHUS (IIPOIECCHI) U OOBSICHITH MX Ha OCHOBE 3aKOHOB 3JICKTPOINHAMHUKH U
KBaHTOBOHN (DM3HKU: IJIEKTpUUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MAarHUTHOE JCHCTBUS
TOKa, B3aUMOJICHCTBUE MarHUTOB, MJIEKTPOMArHUTHAs MHIYKIWS, JCHCTBUE MArHUTHOTO TOJISl HA TIPOBOHHMK C
TOKOM M JBIIKYIIUKCS 3apsl, dJEKTPOMAarHUTHBIE KOJEOAHUS U BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE
CBETa, OTpPaKEHHE, IMpeJOMJICHHE, MHTepPepeHIrs, TUPpPaKIus W TOJSPU3ALUsS CBETa, IUCIEPCUS CBETa,
dhoToanekrpuueckuii 3pdext (hoTod3ddeKT), CBeTOBOE AaBICHNE, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa aTomMa
BOJIOPO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAs paJMOaKTUBHOCTB;

OIKCHIBATh U3yYEHHBIC CBOICTBA BeIleCTBA (dNMEKTPHUUECKHE, MATHUTHBIE, ONTHYECKUE, IIEKTPUIECKYIO
MPOBOAMMOCTh Pa3JMUYHBIX Cpel) U 3JIEKTPOMArHWTHBIE SBJIEHUSA (IIPOLIECCHI), HCHONB3YS (pU3MUecKue
BEJIMYMHBI: JIEKTPUUECKUI 3apsijl, CUila TOKa, JIEKTPUUECKOE HAIpPsDKEHHE, JIEKTPUUYECKOE COMPOTHBIICHUE,
Pa3HOCTh MOTEHLUAJOB, JIEKTPOABMKYIIAs Cuila, padoTa TOKa, MHAYKIMS MarHUTHOIO MOJs, cuia AMIepa,
cuna JlopeHna, MHIYKTUBHOCTh KAaTYIIKH, SHEPTHUs 3JIEKTPUUYECKOTO U MarHUTHOTO MOJIeH, MepruoJl ¥ 4yacToTa
Koje0aHuil B KoJeOaTeabHOM KOHTYpE, 3apsii M Cuja TOKa B IMPOLIECCE FApMOHUYECKHUX 3JIEKTPOMAarHUTHBIX
KosnebaHul, (OKYCHOE pPACCTOSHUE M OINTHYECKas CHJIa JIMH3bI, NPU OINUCAHUM MPAaBUIBHO TPAKTOBATh
(U3NIECKU CMBICI HCITOIB3YEMBIX BEJTHUUH, X 0003HAUSHHSI ¥ €TMHHIIBI, YKA3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
JaHHYIO (PU3MYECKYIO BEJIMYUHY C APYTUMHU BEJIMYUHAMU;

OIHCHIBAaTh U3yYEHHbIE KBAHTOBBIE SIBJIICHUS U MPOIIECCHI, UCIIONb3Yyd (PU3NUECKHE BETUUYUHBI: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJHBI U YAaCTOTa CBETA, SHEPTUs U UMITYJIbC (OTOHA, MEPUOJ MoJlypacnaja,
SHEPIUsl CBS3M aTOMHBIX SJI€p, NMPH OIMUCAHWW TMPABHIBHO TPAKTOBATh (PM3UYECKUN CMBICI HCIOJB3YEMbIX
BEJIMYMH, UX 0003HAUEHUSI U €AMHUIIBI, YKA3bIBaTh (POPMYIIBI, CBA3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEJIMYMHY C
JIPYTUMH BEJTMYMHAMH, BEIYUCIIATH 3HAUCHNE (DU3NIECKON BETMIHNHEL,

aHAJM3UPOBATh (PU3NUECKUE MPOLECCHl U ABICHUS, UCIIONb3Ys (PU3NUECKHUE 3aKOHBI M MIPUHIIUIIBL: 3aKOH
Owma, 3aKOHBI IOCJIEI0BATENBHOIO U MapalieIbHOIO COSAMHEHHsI TPOBOAHUKOB, 3akoH Jkoyns—JleHua, 3akoH
3JIEKTPOMArHUTHON MHAYKIUH, 3aKOH MPSIMOJIMHEHHOIO pacrlpoCTpaHEHHs CBETa, 3aKOHBI OTPAXKEHUS CBETa,
3aKOHBI MPEJIOMIIEHUSI CBETa, ypaBHeHHE OWHIITEHHA Ui (oTod(d(deKTa, 3aKOH COXpaHEHUs DHEPTUU, 3aKOH
COXpaHEHMs HMMITYJIbCa, 3aKOH COXPAHEHHs AJIEKTPUUYECKOTO 3apsja, 3aKOH COXPaHEHHMs MacCOBOIO YHMCIA,
noctynatbel bopa, 3aK0H paJiMo0aKTHBHOIO pacmaa, pu TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0
MaTeMaTHYeCKOe BbIPAXKEHUE U YCIOBUSA (TPaHHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OTIpe/IeTIsATh HalpaBiICHHE BEKTOpa MHAYKIIMM MAarHUTHOI'O MOJIS MPOBOJHUKA C TOKOM, CHIIbI AMIiepa U
cuisl JIopeHua;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBaEMOE IIIOCKUM 3€pPKaioM, TOHKOH JINH30M;

BBINOJIHATH 3KCIIEPUMEHTHI 110 HCCIICAOBAHUIO (PU3MUECKUX SBJICHUN M MPOLIECCOB C HCIOIb30BaHUEM
MPSIMBIX M KOCBEHHBIX HM3MEPEHUH: MpU ATOM (PopMyIHpoBaTh MpobieMy/3amady W THIOTE3y Y4eOHOTO
HKCHEPUMEHTa, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYA0BaHMS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH
BBIBO/IbI;

OCYLIECTBIISTh TpPSAMBIE U KOCBEHHBIE HU3MEpEHUs (U3NUECKUX BEIUYMH, INPH STOM BHIOMPATH
ONTUMAJIBHBINA CLIOCOO U3MEPEHUS U UCIIONIb30BaTh U3BECTHBIE METOBI OLIEHKH MOTPEIIHOCTEN H3MEPEHU;



UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIWYUH C WCIOJIB30BAHUEM MPSIMBIX U3MEPEHHM: MpPU STOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJbTaThl HOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIIUYUH B BUC
Tabnuil U TpaduKOB, AeTaTh BHIBOABI IO Pe3yIbTaTaM HCCIICTOBAHUS;

coOmofaTh mpaBuia 0Oe30MacHOro Tpyda MpH MPOBEIECHUU HCCIEAOBaHUNH B paMKax ydeOHOro
AKCIIEPUMEHTA, Y4eOHO-UCCIEIOBATEIILCKON U MPOEKTHOW JIESITEIIbHOCTU C MCIOJb30BAaHUEM H3MEPUTEIBHBIX
YCTPOMCTB U J1a00paTOPHOTO 000PYIOBAHMUS;

pemars pacuéTHbIC 3aJla4M C SBHO 33aJIaHHON (PU3UYECKON MOJEIBIO, UCTIONB3Ys (PU3NYSCKUE 3aKOHBI U
MPUHIIMIIBI, HA OCHOBE aHajn3a yCIOBHS 3aJaud BbIOMpATh (DU3MUYECKYI0 MOJIENb, BBIACNATH (hU3MUecKue
BEJIMYUHBI U (POPMYJbI, HEOOXOAMMBIE JUIsi €€ PEIICHHUs, MPOBOJIUTH PAcu€Thl M OICHUBATh PEATLHOCTH
MOJIYYEHHOT0 3HAUeHUS (PU3NUECKON BEITMYNHBI,

pelaTh Ka4eCTBEHHbBIC 3a/1a4d: BBICTPAUBATh JIOTUYECKU HENPOTHBOPEUMBYIO LIEMIOYKY PACCYXKIAEHUN C
OIOpPOI Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3HUECKUE SBICHUS;

WCIIOJIb30BATh MPU PEIICHUU YIeOHBIX 3a/1a4 COBPEMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH IS TIOUCKA,
CTPYKTYpUPOBaHHUS, HWHTEPIpPETAllMd M TMpeACTaBlIeHUS Y4eOHON M HayyHO-IOMYJSpHOW uHGOpMaLuy,
MOJIY9EHHOU M3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUECKU aHATM3UPOBATH IMOTYIaeMYyI0 HH(OPMAIIUIO;,

OOBSCHATh MPUHLUIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pazinyaTh YCIOBUS UX
0€30IMacHOTO MCIIOIH30BAHMSI B IIOBCEAHCBHON KHU3HU;

MPUBOJUTH MPUMEPHl BKIAJa POCCUHUCKUX M 3apyOeHBIX Y4YEHBIX-(QU3UKOB B pa3BUTHUE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHUE TEXHUKU U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 (PU3HKE B MOBCEAHEBHOMN XKU3HU JIsl 0OecTieueHus: 0€30MacHOCTH
pu 00paIIeHny ¢ TPUOOpPaMU U TEXHUISCKUMH YCTPOMCTBAMH, JIJISi COXPAaHEHUS 30POBbSI U COOITIOICHUSI HOPM
9KOJIOTUYECKOIO MTOBEJCHUS B OKPYKAIOIIEH cpefie;

paboTaTh B TPYINIEC C BBINOJHEHUEM PA3IMYHBIX COIUAIBHBIX POJICH, TUIAHUPOBATh PAbOTY TPYIIIBL,
paloHaJIbHO pacHpelessaTh OO0S3aHHOCTH M IUIAHUPOBATH JEATEIbHOCTh B HECTAaHAAPTHBIX CUTYAlMSX,
aJICKBaTHO OIIEHUBATDH BKJIQJl KAXKIOTO U3 YYACTHUKOB I'PYIIIIHI B PEIICHUE PACCMaTPUBAEMOMN TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Y HaumeHnoBaHue pa3ieioB U TeM (nudpossbie)
Ne ni/m Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pA30BATEIBHBIE
padoThbI padoThI pecypei
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHU S
1.1 ®dusnKa ¥ METOIbl HAYYHOTO TTO3HAHUS 2 Enbmorexa OK
' https://m.edso0.ru/7f41bf72
Uroro no pazueny 2
Pa3zpgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Hunanika ! https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHbBI COXPaHEHUsI B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpUn https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOHHAMHKH 10 . https://m.edso00.ru/7f41bf72
33 ArperatHble cocTosiHUS BeecTBa. da3oBbie 5 bubnnorexka [JOK
' Hepex0/Ibl https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmorexa [IOK
41 DeKTpoCTaTHKA 10 . L https://m.edsoo.ru/7f41bf72
42 ITocTostHHBIN 2NEKTpUYeCKni TOK. TOKHM B 12 1 1 bubnnorexa [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Hroro no pasneny 22
PeszepBHOE Bpemst 2
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11 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/n EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTquCKI/Ie 06PA30BATEILHBIC
padoThbI padoTbI pecypeb
Paszpen 1. JIEKTPOJINHAMUKA
11 MaruauTHOe 1oJie. DIeKTpOMarHuTHas 11 1 3 bubmuorexa [IOK
' WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 9 1 Bu6motreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
bubnuoreka [{OK
2.2 MexaHW4YEeCKHUE U AJICKTPOMArHUTHBIE BOJIHBI 5 1 hitps://m.edsoo.ru/7f41c97¢
bubnunoreka LIOK
23 Onria 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pazzea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crielIUaNbHON TEOPUH 4 1 bubnmnorexa [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N bubnuoreka [{OK
4.1 DJIeMEHTHI KBAHTOBOW OTNITHKH 6 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.2 Crpoetne aroma 4 https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
43 ATOMHOC /1pO > https://m.edsoo.ru/7f41c97c
Hroro no pasneny 15
Pa3nen 5. 9JIEMEHTbI ACTPOHOMUU U ACTPODPU3UKHU
but6mmoreka [IOK
5.1 DeMeHTHl aCTPOHOMUU U acTPOPU3UKU 7 1 hitps://m.edsoo.ru/7f41¢97¢
Uroro no pazneny 7
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Pa3nesa 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

bu6muoreka [IOK
6.1 Obo0maiomee nosToperme 4 https://m.edscIJlo.ru/7f41097c
Hroro mo pazueny 4
PesepBHoOe Bpems 3
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INOYPOYHOE IINTAHUPOBAHME

10 KJIACC
Nem/m  Tema ypoka KoanvecrBo yacoB | Jlara  DiieKTpoHHbIE HH(POBLIE
KP P u3y4. oOpa3oBaTesbHbIE pecypchl
Bcero
1 ®dusuka — Hayka o npupoje. HayuHbsie MeToAbI MO3HAHUS 1 bubmuorexa [JOK
OKPYXaIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
5 Posb 1 MecTo ¢u3nKu B GOPMHUPOBAHNN COBPEMEHHON HAYYIHOM 1 Bu6muotexa [JOK
KapTHHBI MUPA, B IPAKTHYCCKON AESITEIBHOCTH JIIOIEH https://m.edsoo.ru/ff0c33e6
3 Mexanndeckoe ABmkeHne. OTHOCUTEIBHOCTh MEXaHHYECKOTO 1 bubnunoreka LIOK
nBrkeHus. [lepemernienue, CKOPOCTh, YCKOPEHHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE NpsAMOIMHENHOE ABUKEHHE 1 bubmmorexa [OK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c372e
bubnuoreka [{OK
6 CBoOoiHOE majieHne. Y CKopeHrne CBOOOHOTO TaIeHUs 1 https://m.edsoo.ru/ff0c39cc
Kpusosmuelinoe nBrkeHue. JBHKeHNE MaTEPUAIIBHON TOYKH 110 Bbu6motreka [JOK
7 1 )
OKPY>XHOCTH https://m.edsoo.ru/ffOc3ada
8 [IpuHnmn otHocutenbHOCTH ['anunes. iHepruanbHble CHCTEMBI 1 bubmmnoreka HOK
orcueta. [lepBblii 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuina. [Ipunnun cynepnosunuu cui. Bropoii 3akoH 1 bubmuoteka [IOK
HeroToHa 17151 MaTepHaIbHOM TOYKH https://m.edsoo.ru/ff0c3be8
10 Tpernii 3akoH Hpr0TOHA 17151 MaTEpHAIIBHBIX TOYEK 1 bubmorexa LOK
https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHoro taroreHus. Cuna tsoxectu. [lepas kocmuueckas 1 bubmuotexa [IOK
CKOPOCTb https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 ﬁ:tlg::?/(;:.egjasiﬂﬁlfmﬁem
Cuna tpenus. Koappunment tperns. Cusa cOnpoTHBIECHUS MTPH bubmuotexa [OK
13 1 .
IBWYKEHUH TEJIA B )KUIKOCTH WU ra3e https://m.edso0.ru/ff0c3f76
[ToctynarenbHoe U BpaliaTenbHOE JBHKEHUE a0COITIOTHO TB.:éleOFO Bubnmorexa [IOK
14 tena. MoMeHT cunbl. [1nedo cumbl. Y caoBust paBHOBECHS TBEPIOTO 1

TCJ1a

https://m.edsoo.ru/ffOc41a6



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

HNmnynsc MaTepuanbHON TOYKH, CUCTEMbI MaTEPHAIbHBIX TOYEK.

but6mmoreka [IOK

15 Wmmynbe cuitbl. 3aKOH COXpaHEHHsI UMITYJIbca. PeakTHBHOE IBU)KEHHE https://m.edsoo.ru/ff0c43d6
16 Pabota u moutHOCTh cuibl. Kunetnueckas sHeprust MaTrepuaibHONR Bu6muoteka [JOK
tTouku. Teopema 00 U3MEHEHUH KHHETHYECKOM SHEPTHH https://m.edsoo.ru/ff0c4502
[TorennuanbHas sHeprus. [loTeHunanbHas 3Heprus 0
17 I[e(bOpII\l/II/IPOBaHHOf/i l'I[)py)KI/IHBI. HgTeHuHanLHaf 3Hepyrl;11:1yTreﬂa BOJIN3H EH6H_HOTGKa LIOK
HOBepXHOCTH 3eM ttps://m.edsoo.ru/ffOc461a
T P - BuGmorera LIOK
CHUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUuu https://m.edso0.1u/ff0c478¢
JlaboparopHuas padota «lcciieqoBanue CBSI3U pabOThI CHUIIBI C
19 U3MEHEHHEM MEXaHMUYECKOW PHEPIUU Tejla Ha IIPUMepe pacTsKEHHs
PE3UHOBOTO JKI'YTa»
20 KonTtponbHast padora no teme «Kunematuka. JlnHamMuKa. 3aKOHBI Bbu6mmoteka LJOK
COXPaHCHHSI B MEXaHUKE https://m.edsoo.ru/ffOc4b74
21 OcCHOBHBIE TOJ0XKEHUS MOJIEKYISIPHO-KUHETHUECKOW TEOPHH. bubnuorexa [IOK
bpoyHoBckoe apmwkenue. Auddy3us https://m.edsoo.ru/ff0c4dc2
22 Xapakrep JBUKEHUS U BSaIiI’MOIIe?.'ICTBI/I?[ yacTul BeniecTsa. Moxenu
CTPOEHUS Ta30B, JKUAKOCTEH U TBEPABIX Tel
23 Macca monexyn. KommuectBo Bemectsa. [locTosiHHass ABoraapo
24 Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana
teMriepatyp Llenbcus
25 Wneanpsiii raz B MKT. OcnoBHoe ypaBHeHne MKT ]f?tptlggil;l/%.e;i(ﬁ)(.)rﬁlff% Afde
26 AOGconoTHas TeMIepaTypa Kak Mepa cpeJHel KUHeTHUECKOW SHepTun bubmuorteka [IOK
JIBIDKCHUS MOJIeKyJ1. YpaBHeHne MeneneeBa-Kianeiipona https://m.edsoo.ru/ff0c511e
27 3akoH JlanbToHa. ['a30BEIC 3aKOHBI
28 JlaGopatopHas pabota «lccnenoBanue 3aBUCUMOCTH MEXKILY
napaMeTpamMH COCTOSIHHS Pa3peKEHHOTO ra3a
29 W3onporeccel B HI€aNbHOM ra3e U uX rpaduueckoe MpeacTaBiIeHue EH@I_HOTeKa LOK
ttps://m.edsoo.ru/ff0c570e
BuyTpeHHsst sHeprus TepMOAMHAMUYECKON CUCTEMBI U CLIOCOOBI €€
30 I/ISI\Z;IIJ:I)CHI/IH. Koml?meCTB(f) Tel')[IJ'IOTLI u paboTa. BHyTpeHHss sHeprus bubmorexa LIOK

OJHOATOMHOI'O HACAJIBHOI'O Irasa

https://m.edsoo.ru/ff0c5952
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but6mmoreka [IOK

31 Brast Tenonepenaty https://m.edsoo.ru/ff0c5c36
32 VYV nenpHas TEINIOEMKOCTH BellecTBa. KOIMUYecTBO TEIIIOTHI ITPU bubmmoreka [JOK
Teruronepenade. AquabaTHBIN MPOIECC https://m.edsoo.ru/ff0c5c36
33 [TepBblii 3aK0H TEPMOAMHAMUKH U €0 PUMEHEHHUE K U30IIpoLieccaM bubmorexa LOK
P pMOA P pott https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTs npoiieccoB B mpupojie. Bropoii 3aKoH TepMOIuHAMUKA bubmorexa HOK
' https://m.edsoo.ru/ff0c6230
. . bubnuorexa [JOK
35 [Tpunnun pevicrBus u KI1/I TerutoBoi MaHbl hitps://m.eds00.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKOJIOTHYECKHE MPOOIEMbI TETIIOIHEPTETUKU
38 O6o6maromuit ypok «MonekynsipHas ¢pusrka. OCHOBBI bu6nmorexa LIOK
TEPMOIMHAMHKH https://m.edsoo.ru/ff0c6938
KonTtponpHas pabora no Teme «MonekymnsipHast puznka. OCHOBBI Bbu6moreka [JOK
39 .
TEPMOIUHAMHUKHI https://m.edsoo.ru/ff0c6a50
bubmuoreka [{OK
40 [TapooOpazoBanue u koHaeHcanus. Mcnapenue u kuneHue hitps://m.eds0o.ru/ff0c63b6
41 AOGcConoTHas M OTHOCHUTENbHAS BIAXHOCTh BO3yxa. HachlmeHnHbIi na bubmorexa HOK
Ayxa. B p https://m.eds00.ru/ff0c64d8
Tépnoe Teno. Kpucramnmueckue u amopdubie Tena. AHU30TPOIHUS bubmuoreka [IOK
42 . .
CBOHMCTB KpHucTayuioB. JKuakue kprcrauibl. CoBpeMEeHHbIE MaTepHaIIbI https://m.edsoo.ru/ff0c65f0
43 [TnaBneHue u KpucTayuIM3anus. Y jenbHas TeIUIoTa IUIaBIeHHUS. bubmuoreka [IOK
CyOaumarius https://m.edsoo.ru/ff0c6708
bubmmoteka IIOK
44 VYpaBHeHUe TeroBoro 6ajgaHca hitps://m.edso0.ru/ff0c6820
OnexTpuzays Tei. DIeKTpuUecKuil 3apsa. [IBa Buia 3JeKTPUIECKUX bubmuorexa [JOK
45 .
3apsiioB https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUANIEKTPUKU U TIOTYIPOBOJHUKHU. 3aKOH COXPAaHEHUs bubmuoreka [JOK
46 .
9JIEKTPHUECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
BsaumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHbli aneKTpudyecKuit bu6muoreka [JOK
47 .
3apsia https://m.edsoo.ru/ff0c6ce4
48 Hanpsx€HHOCTE 2nekTprdeckoro nois. [IpuHuun cyneprno3unumn bubmuotexa [IOK

3JIEKTPUYECKUX NOoJIeH. JINHNY HanpsKEHHOCTH

https://m.edsoo.ru/ffOc6df2
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49 PaboTa cuit anextpocrarnueckoro mojs. [lorenmuan. PaznocTts but6mmoreka [IOK
HOTEHIIMAJIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOAHMKY U JUAIIEKTPUKU B SIIEKTPOCTATUYECKOM II0JIE. Bu6muoteka [JOK
JIuaeKTprudecKas IpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
o1 OnektpoéMkocTb. Konnencarop bubmorexa LIOK
https://m.edsoo.ru/ff0c7126
59 DIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. DHEPIrusl 3aps>KEHHOTO bubmmoreka [JOK
KOHJIeHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas pabota "M3Mepenue 31eKTpoEMKOCTH KOHIeHcaTopa” 1
[Tpunumn neiicTBUs U MPUMEHEHNE KOHACHCATOPOB, KOMIUPOBAILHOTO
54 amnrmapara, CTpyHHOro nIpuHTepa. DJIEKTPOCTATUUYECKas 3alllUTa.
3azemiieHne AIeKTPOnpruOOpPOB
DNEeKTPUYECKUd TOK, YCIOBUS €ro cyiiecTBoBanus. [10CTOSHHBIN TOK.
55 Cuia Toka. Hampsixenue. Conportusiienue. 3akoH Oma i ydacTka
enu
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COSTUHEHNE
56 HpOBOf[HI/IKOB. Ha6(’)panopHaﬂ pa60’Ta «M3yuenne CMIéHIaHHOFO 0.5 bubmmorexa HOK
https://m.edsoo.ru/ff0c74f0
COEJTMHEHUS PE3UCTOPOBY»
bu6nmorexa LIOK
57 PaboTa 1 MOLTHOCTH 3JIEKTPHUUECKOT0 ToKa. 3akoH J[xoymsa-JIexHia https://m.edsoo.ru/ff0c7838
3akoH OMa aJ1 OJTHOM (3aMKHYTOM) 3neKkTpudeckoi nenu. Koporkoe
58 3aMHKaHHe.HHa60paTopH(aﬂ pa6}(;TTa <3H3Mep§HI/IC SﬂCuI/ICTOIIHI/Il:(a TOKa 0.5 bubmorexa [OK
https://m.edsoo.ru/ffOc7ae0
U €r0 BHYTPEHHETO COMPOTHUBICHUS
59 PesepBHblit ypok. KonTponbHas pabota 1o treme "nekTpoauHamMuka’ / bubmuoreka [IOK
Bcepoccuiickast mpoBepouHas paboTta https://m.edsoo.ru/ff0c8c56
60 O6o0matromuii ypok «iekTpoauHaMmukay / Becepoccuiickas bubmuoreka [IOK
npoBepoyHas paboTa https://m.edsoo.ru/ff0c88be
61 DNeKTpOHHAs TPOBOAUMOCTH TBEPABIX METAJIOB. 3aBUCUMOCTD
COIPOTHBIICHUS METALIIOB OT TeMIteparypbl. CBEpXIPOBOIUMOCTh
62 DNeKTpUUecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB
63 [MonynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAsI TPOBOANMOCTD. bubnmoreka [JOK
CaoiicTBa p—n-niepexoa. [1oaynpoBoAHUKOBBIE TPUOOPHI https://m.edsoo.ru/ff0c84ae
64 DNEKTPUUECKU TOK B paCTBOPAX M pacIlyiaBax dJIEKTPOIUTOB. bubnmnorexa [JOK

DIIEKTPOTUTHYECKAs JUCCOMHAIIHS. DJIEKTPOIIN3

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

DJIEKTpUUYECKUH TOK B razax. CaMmoCTOSITENbHBIN U

but6mmoreka [IOK

65 HECaMOCTOSTENbHBIN pa3psia. Monuus. [Tnazma . https://m.edsoo.ru/ff0c84ae
66 DneKTpudecKue MpruOOphl U YCTPOMCTBA U UX MPAKTUIECKOE 1 bubmmoreka [JOK
npuMeHeHue. [IpaBuiia TEXHUKH 6€30IMacHOCTH https://m.edsoo.ru/ff0c86fc
KoHnTtposnbHast pabota mo teme «nekrpocratuka. [locTosHHBIN bubmuorexa [JOK
67 . 1 ;
AIIEKTPUUYCCKHI TOK. TOKH B Pa3IMUHBIX CpEIax» https://m.edsoo.ru/ff0c8a8a
. . bubnuorexa [JOK
68 PesepBHbIil ypok. O6o6mmaronuii ypok mo remam 10 kmacca 1 hitps://m.edsoo.ru/ff0csf6e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KUIIACC

Ne KosmmmyecTBo yacos Jara DJIEKTPOHHBIC HH(POBbIE
Tema ypoka
n/n Bcero KP OP | u3yu4. oOpa3oBaTe/ibHbIE pecypchl
1 ITocTostHHBIE MArHUTHI M UX B3auMozelicTBue. MaruutHoe nosie. Bexkrop 1 Bu6muoteka [JOK
MarHUTHON WHIYKIKU. JIMHHM MAarHUTHON MHIYKIIUN https://m.edsoo.ru/ff0c9778
2 MaruuTHOe 1oJie MPOBOJIHUKA ¢ TOKOM. OTBIT DpcTena. 1 bub6nmoreka [IOK
B3aunmMoeiicTBrE TPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopaTopHas paboTta «/3ydyeHrne MarHuTHOTO MOJIsl KaTYIIIKA C TOKOM) 1 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c98fe
€MCTBUE MarHUTHOTO TOJISI HA MPOBOAHMK ¢ TokoM. Cuia Ammepa.
4 §a6opaTopHaﬂ pabora «I/Iccnez:mlaj)aHI/IéI JIENCTBHUSA OCTOSHHOI'O MI;.FHI/ITa 1 1 buGnuorexa LIOK
https://m.edsoo.ru/ff0c9ac0
Ha paMKy C TOKOM)
5 JlelicTBME MarHUTHOTO TOJISl HA JBHXKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubmmoreka [JOK
Cuna Jlopennia. Padota cuisl JlopeHia https://m.edsoo.ru/ff0c9df4
6 DnekTpoMarHuTHas UHAYKIUs. [I0TOk BeKTOpa MarHUTHOWM MHAYKIIMH. 1
O/1C unaykuuy. 3aKOH IEKTPOMarHuTHOW uHAyKuuu Papajes
7 JlaboparopHast pabota «lccienoBanue sBICHUS dJIEKTPOMAarHUTHON 1 1 bubmmoreka [JOK
HHTYKIIAN» https://m.edsoo.ru/ff0cal50
8 WNunykruBHoCTh. SIBneHne camonnaykuuu. 31C caMOUHIYKIIMH. 1 bubmmnoreka HOK
DHeprusi MarHUTHOTO MOJISI KaTYIIKK C TOKOM. DJIEKTPOMarHUTHOE TT0JIe https://m.edsoo.ru/ff0ca600
TexHuyeckue ycTpoicTBa M UX MPUMEHEHHUE: TOCTOSTHHBIE MATHUTHI,
9 AIEKTPOMATHUTBI, AJIEKTPOIBUTATEIb, YCKOPUTEIIN DJIEMEHTAPHBIX 1
YacTHUll, THAYKIIMOHHAS T1eYb
. bubnnorexa [JOK
10 O6o6maromuii ypok «MarautHoe nosie. DIeKTPOMarHUTHAsT MHTYKITHSI 1 hitps://m.edso0.ru/ffocah82
11 KonTponbHas pabota no teme «MaraiutHoe nose. DIeKTpOMarHUuTHasI 1 1 bubmuoreka [JOK
WHIYKITHSI https://m.edsoo.ru/ffOcad58
12 CBoOoHBIE MEXaHHUECKUE KoeOaHus. ['apMoHudeckre KojaebaHusl. 1 bubmmnoreka [JOK
VYpaBHEHHE rapMOHUYECKHUX Kojiebanwuii. [IpeBpartiienre sHepruu https://m.edsoo.ru/ffOcaf06
13 JlabopaTtopHas pabota «lccnenoBanue 3aBUCUMOCTH TIEPHO]1a MAJTBIX 1 1
KojeOaHuil Tpy3a Ha HUTH OT AJUHBI HUTH U MacChI TPy3a»
Konebartenbublit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHbIE KojeOaHus B Bubmorexa [IOK
14 UJeabHOM KOJIe0aTeTbHOM KOHTYpe. AHAIOTHS MEXKITY 1

MCXaHUYCCKHMHU M DJICKTPOMArHUTHBIMHA KOJIEOAHUSIMHU

https://m.edsoo.ru/ff0ch820
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®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUHU B UI€ATIBHOM

but6mmoreka [IOK

15 KOJIeOATETIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
1o | e o samraonus oreSm. B B LOK
AIIEKTPOMATHUTHBIE KOJICOAHHMsT https://m.edsoo.ru/ff0cbb86
| R o G g o Mo B LOK
TOKA 1 HATIDAKCHUA https://m.edsoo.ru/ffOcbd34
18 TpaHC(bOpMaT(jp. [IpousBoicTBO, MEepenavya u moTpedIeHne
IEKTPUUYECKON SHEPTUU
19 YCTpoicTBO M MPAKTUYECKOE TPUMEHEHUE AJIEKTPUYECKOIO 3BOHKA, bubmmoreka [JOK
reHeparopa IepeMeHHOro TOKa, JIMHUHI dJIeKTporepeaay https://m.edsoo.ru/ff0cc324
20 DKOJIOTHYEeCKHE PUCKU IIPU TIPOU3BOJICTBE OMEKTPOSHEPIHH. Kynperypa
WCTIOJIH30BAHUS SJICKTPOIHEPTUH B TOBCETHEBHOM KU3HU
21 MexaHuueckue BOJIHBI, ycloBus pacnpoctpanenus. [lepuoa. Ckopoctsb Bbu6moreka [JOK
pacrpoCTpaHeHMs U JJIHHA BOJIHBL ITomepeynbie 1 MPOI0JIbHbIE BOIHBI https://m.edsoo.ru/ffOcca54
22 3Byk. CkopocThb 3ByKa. I poMkocTh 3ByKa. Beicora ToHa. TemOp 3Byka ﬁggg?/(;ée%ascﬁ)?’ﬁ/ﬁOCccOC
23 DneKTpOMarHuTHBIE BOJHBI, UX CBOMCTBA U ckopocTh. [lIkana bubmuoreka [IOK
AIIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/ffOccfe0
24 [TpuHIUTIBI paAMOCBSI3U U TEIEBUICHUS. Pa3BUTHE CPEICTB CBA3H.
Pagnomnokanus
25 KonrtponsHas padora «KonebaHus 1 BOJTHBD) ]IWStPtIgSJ,I:I;I/?rTléeI;aSCI)_E)?’IlJ{/ffOCCG f8
26 HpﬂMonHEIeﬁﬁoe pacnpocTpaHEHHE CBETa B OJHOPOAHON cpeie. BI/I6J'I.I/IOTeKa HOK
Toueunsrii ncroynuk cera. JIyd cBera https://m.edsoo.ru/ff0cd350
27 OTtpaxkenue cBeTa. 3aKOHbI OTpaxkeHus ceera. [locTpoenue bubnmnoreka [JOK
n300paKEeHUIl B TUNIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
o8 [Ipenomnenne ceera. [lonHoe BHyTpeHHEee oTpaxeHue. [IpenenbHblii bubmuoreka [JOK
YT'OJI IOJIHOTO BHYTPEHHETO OTPasKEHHSI https://m.edsoo.ru/ff0cd7f6
29 JIaGoparopHas paboTa «/3mepeHne moka3aTes MPeTOMICHHS CTEKITa EH@I_HOTeKa LOK
ttps://m.edsoo.ru/ff0cd67a
30 JIunssl. [Toctpoenue n3obpaxenuil B aunH3ze. @opmyiia TOHKOM JUH3HI. bubmuotexa [IOK

VYBeauueHne TUH36I

https://m.edsoo.ru/ffOcddle
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JlabopaTtopHas pabota «lccinenoBanue CBOMCTB H300paKEHUI B

31
JMH3aX»
32 Hucnepcus ceeta. CroxkHbIN cocTaB 6enoro cBera. Lset. JlaboparopHas
pabota «HabmroeHue 1ucnepcun cBeTay
33 Wutepdepennus ceera. Audpakuus ceera. Judpakunonnas pemérka BH6H_HOTeKa LIOK
https://m.edsoo.ru/ffOced22
34 ITonepeuHocTs cBeTOBBIX BOJIH. [lonspu3zanus cBeta BH6H_HOTCKa LIOK
https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre mpuOOPHI U yCTPOHCTBA U YCIOBUS UX 0€30I1aCHOTO
IIPUMEHEHMSI
36 I'paHM1IBI TPUMEHUMOCTH KJIacCUYecKor MexaHukH. [locTynaTsl bubnuoreka [IOK
CIICIMATIbHON TEOPUU OTHOCUTEIHLHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aM€E/JIEHUE BPEMEHU U Bbu6mmoteka [JOK
31 COKpaIllEHHE THHBI https://m.edsoo.ru/ffOcfad?2
38 DHeprusi ¥ UMINYJIbC PENSTUBUCTCKON yacTulbl. CBA3b MACChI C bubanorexa [JOK
JHEPrUei U UMITYJILCOM. DHEPTHs TTOKOSI https://m.edsoo.ru/ff0cfc68
39 KonTponbnas padota «Ontuka. OCHOBBI CIELIMATILHON Teopun Bbu6moreka [JOK
OTHOCHTEIbHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. DHeprus U UMIyIbC GOTOHA E&S::I;I/%T.e;jzgi)(.)r}:/ff%fe%
41 OtkpeiThe u uccienoBanue porordpdexra. OnbiTel A. I'. Croneroa ﬁgg;?/%éeﬁcﬁ)(.}rﬁ/mcﬁc 4
42 3akonsl pororddexra. YpaBHeHue DiiHmTerHa st pororpdexra. bubmuoreka [IOK
«KpacHas rpanunay ¢pororpdexra https://m.edsoo.ru/ff0d015e
43 HNasnenue ceeta. OnbiTsl I1. H. JIeGeneBa. Xumuueckoe elCTBUE CBETA ﬁggg?/(gée%ascﬁ)(.)rﬁ/ﬁo 40446
44 TexHnueckue ycTpoiicTBa U MpakTUYecKoe MpUMeHeHue: (POTOIIEMEHT,
¢doTonaTuuK, CoJHEYHast OaTtapes, CBETOAMO
45 Pemenne 3ama4 mo teme «IJI€MEHTEI KBAHTOBOU OITHKNY Bubmorexa OK
https://m.edsoo.ru/ff0d0302
46 Monens atoma Tomcona. OnbIThl Pesepdopa mo paccesHUIO 0-4acTHII. bubmuotexa [OK
[TnanerapHasi MOJesTb aTOMa https://m.edsoo.ru/ff0d091a
47 [Toctynatel bopa bubmorexa I[IOK

https://m.edsoo.ru/ff0d0afa
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W3nyuenue u nornouieHue GOoTOHOB MPH MEPEXOe aToMa ¢ OJTHOTO

but6mmoreka [IOK

48 .
YPOBHSI SHEPIUU Ha JIPYroil. Bunel ciekTpoB https://m.edsoo.ru/ff0dOafa
49 Bonnoseie cBoiicTBa yactull. Bosnbl ne bpoinsa. KopnyckymspHo- Bu6muoteka [JOK
BOJIHOBOH Jyann3M. CIIOHTAHHOE U BBIHYKIEHHOE U3IyYEHUE https://m.edsoo.ru/ff0d0ca8
50 OTtkpeiTHE paguoakTuBHOCTH. ONBITH Pezepdopaa mo onpeneneHunto bubmuorexa [JOK
COCTaBa PaIMOAKTUBHOTO U3ITy4CHHUSI https://m.edsoo.ru/ff0d0fd2
51 CoiicTa anb(a-, 6era-, raMMma-u3rydeHus. BiusHue paanoakTHBHOCTH
Ha >)KMBBIE OPTAHU3MBbI
52 OTkpsiTHE TIPOTOHA U HEWTpoHA. M30TOMBI. ANbha-pacna. bubmmoreka [JOK
DJIeKTPOHHBIN U MO3UTPOHHBIH OeTa-pacmas. I'aMmma-u3aydeHne https://m.edsoo.ru/ff0d1162
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble peakuuu. SaepHslii
53 eaKP;O I1 o6ne§; mne cneli[fmm Hall:onorprl)qecgne aCHiIEFLI SIIEPHOM Bubmorexa LIOK
P p-°'P > 1°P ’ P https://m.edsoo.ru/ff0d1356
SHEPTeTHKU
DOnemeHTapHbIe YacTULbl. OTKpPBITHE TO3UTPOHA. MeTOo bl HAOMI0ICHUS
54 U PETUCTPALMU IEMEHTAPHBIX YacThull. Kpyribii cTou Bbu6moreka [JOK
«DyHIaMEeHTATbHbBIC B3aUMOICUCTBHS. EAMHCTBO PHU3HUIECKOM KapTHHBI https://m.edsoo.ru/ff0d0e38
MUPa»
Ortansl pa3BUTHS acTpoHOMUU. [IpHKITagHOE 1 MUPOBO33PEHYECKOE
55 3HaueHue acTpoHoMuH. Bu 3Bé3aHoro Heba. Co3Be3ausi, spKue 3BE3bI,
TUTAaHETHI, UX BUIUMOE JBkeHne. CotHeuHas cucTeMa
56 Connne. ConHeuHast akTUBHOCTb. VicTounuk sHeprun CosnHIla U 3BE3 ]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3 I TTIABHON
57 IIOCJIE0BATENbHOCTU. BHyTpeHHee cTpoenue 38€31. COBpeMEHHbIE
MIPEJICTABIICHHS O MIPOUCXOKICHNUHN 1 3BOFoIMU COJHIIA U 3BE3]T
58 Mneunsiii [1yts — nHama 'anakTuka. [lonoxenue u quxenne CoiaHia
B ['anmakTtuke. ['anaktuku. YEpHbIE ABIPBI B Aipax raJakTUK
59 Bcenennas. Pa3z6eranue ranaktuk. Teopust Bonbiioro B3psiBa.
PenukroBoe m3nydenue. MeraramakTiuka
60 Heperennsie npo0iaeMbl aCTpOHOMUHU
61 Kontponbnas pabota «271€MEHTHI aCTPOHOMHUH U aCTPODU3UKI
O6o0maromuii ypok. Poib ¢pu3uku 1 acTpOHOMUN B SKOHOMHUYECKOH,
62 TEXHOJIOTUYECKOH, COIMANbHOM U 3THYECKOH cepax AesaTeIbHOCTH
9eIoBeKa
63 O606maromuii ypok. Pois 1 Mecto pu3uku u acTpOHOMUU B

COBPEMEHHOM HAYYHOU KapTHUHE MUPA
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64 O6o0maromuii ypok. Pons ¢puszudeckoit Teopuu B GOpMHPOBAHUH 1
NPeJCTaBICHUN O (PU3NIECKON KapTHHE MUpA
65 Oo6o06maromuit ypok. Mecto pu3n4eckoil KapTHHbI Mupa B o0rmieM psaxy 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX ITPEJCTABICHUH O IPUpOJIe
66 PesepBHbIil ypok. MaruutHoe noje. JIeKTpOMarHuTHas MHIYKIUS 1
67 PesepBHbliil ypok. OnTrka. OCHOBBI clielUaIbHONW TEOPUU 1
OTHOCHUTEJIBHOCTH
68 Pesepuslii ypok. KBantoBas pusuka. D1eMeHThl aCTPOHOMHHU U 1 Bu6mmoteka [JOK
acTpo(U3HKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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MMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOI ITPOT'PAMMBI

10 KJIACC

Kon
NpoB
Pe3yanb

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30oBaTeIbLHOM
NPOrpamMMbl CpeIHero o01ero 06pa3oBaHus

10.1

JIeMOHCTpUpOBAaTh Ha IpUMEpPax pojb U MecTO (QU3UMKUM B (HOPMUPOBAHMM COBPEMEHHOMN
Hay4YHOU KAapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHMKU M TEXHOJIOIMi, B IIPAKTUYECKON
JESTEIIbHOCTH JIIOJCH

10.2

10.3

Y4uTHIBaTh IPaHUIBI MIPUMEHEHUS M3YYEHHBIX (PU3NYECKUX MOJENel: MaTepuaibHas TOUYKa,
WHEpIHATbHAS CHCTEMa OTCUETa, a0COMOTHO TBEPOE TEIO, UACATBHBIN T'a3; MOACIH CTPOCHHUS
ra3oB, KHJAKOCTEH M TBEPIABIX TEJ, TOUYEHHBIN SIEKTPUUYECKUN 3apsl — NpU PEUICHHH
¢bu3nvecKkux 3a1aq

Pacnio3naBath ¢u3ndeckue sBieHUA (TpoIecchl) W OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYIIPHO-KMHETUYECKONH TEOPUU CTPOEHUS BEIIECTBA U 3JIEKTPOAMHAMUKH:
pPaBHOMEPHOE M PABHOYCKOPEHHOE IPSAMOJIMHENHOE ABU)KEHUE, CBOOOJHOE MaJeHue Tell,
IBW)KCHHE TI0 OKPYXKHOCTH, HMHEpIHs, B3amMmozeictBue Tten; nuddysus, OpoyHOBCKoe
JBU)KEHUE, CTPOCHHE KUAKOCTEH M TBEPIBIX Tell, U3MEHEHHe 00bEMa Tesl IPU HarpeBaHUU
(oxylaXkeHUU), TEIUIOBOE  pPAaBHOBECHE, HUCIApEHUE, KOHAEHcalus, IUIaBIICHUE,
KpUCTAJIIIM3aUs, KUIIEHUE, BIIAKHOCTb BO3/yXa, IOBBILICHHE JaBJICHUS Tra3a IpU €ro
HarpeBaHUU B 3aKPBITOM COCYZAE, CBS3b MEXIy I[apaMeTpaMu COCTOSIHMSI Tras3a B
M30IpoLeccax; MEKTPU3aLUs TN, B3aUMOJeHCTBHE 3aps 0B

10.4

10.5

10.6

10.7

OnuchIBaTh MEXaHUYECKOE IBUKEHHE, UCTIONb3Ys (PU3NUYECKHE BEIUYMHbBL: KOOpAUHATA, MYTh,
nepeMeleHne, CKOpocTb, yCKOPEHHE, Macca Tella, CUIIa, UMITYJIbC Tejla, KHHETHUecKas SHEepTus,
MOTEHIMAJIbHAsl SHEpPrus, MexaHuueckas paboTa, MeXaHW4ecKas MOIIHOCTb; NMPH ONHCAHUHU
MPaBWJIbHO TPAKTOBAaTh (DPU3MUECKUIM CMBICI HCIIOJIb3yEMBIX BEJIUYMH, UX OOO3HAUYEHUS U
€IMHUIIBI, HaXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJIMYMHY C JPYTMMHU
BEJIMYMHAMU

OnuceiBaTh H3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEN U TEIJIOBbIE SIBJICHUS, MCIOIb3YS
¢u3nyeckue BENMYMHBL: JIaBJICHHE Tra3a, TeMIepaTypa, CpelHsAs KHUHETHYecKas JHEeprus
XaO0TUYECKOT0 JBUKECHHSI MOJIEKYJ, CPEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOThl, BHYTPEHHSS dHEprus, pabora raza, Ko3QGUIMEHT MM0JIEe3HOr0 JEHCTBHS TEI1OBOI0
JBUTATENs; TPU ONUCAHWU MPABUIBHO TPAKTOBAaTh (U3MUECKHUIl CMBICI HCIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUEHUS U EAWHULI, HAXOAWUTh (OPMYJbI, CBSI3bIBAIOIINE JTaHHYIO
(bU3MYECKYI0 BEIUUYHUHY C APYTUMH BEIHMUYUHAM

OnunceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHE CBOMCTBA BEIIECTBA W DIIEKTPUYECKHE SIBJICHUS
(mporiecchl), UCTONB3Ysl GU3NUECKHE BETMUUHBIL: AIEKTPUUECKUH 3apsil, HIEKTPUUYECKOe MOJIe,
HaIpsDKEHHOCTh TTOJISI, TOTEHLHAN, PAa3HOCTh IOTEHIHWAIOB;, IPH ONHWCAHUM IPABUIBHO
TPaKTOBaTh (U3NYECKUH CMBICI MCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUCHHsS W EIUHMIIBI;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO GU3UYECKYIO BEIMYMHY C IPYTUMH BETMYMHAMHU

aHAIM3UPOBATh (U3WUYCCKUE TIPOISCCHl W SBJICHHS, HCIOJB3Yysd (HU3UYECKHE 3aKOHBI U
MIPUHIMIGL: 3aKOH BceMupHoro tsrotenus, |, 11 u |1l 3akonsr HeroToHa, 3aK0H coxpaHEeHUS
MEXaHUYECKOM SHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCA, IPUHIIMII CYNEPIIO3UIIMU CHIT, TPUHIIMIT
paBHOMPABUS WHEPIHUATBHBIX CHCTEM OTCYETA; MOJICKYISIPHO-KMHETUYECKYIO) TEOPHUIO
CTpPOCHHS BEILECTBA, a30BbIE 3aKOHBI, CBSI3b CpelHENH KHHETUYECKOW HHEPrHH TEIMIOBOIO
JBMDKEHUST MOJIEKYJ ¢ aOCONIOTHOM TeMmepaTypoi, MEepBblii 3aKOH TEPMOJUHAMUKHU; 3aKOH
COXPAaHEHUS DHIIEKTPUUECKOro 3apsina, 3akoH Kynona; mpu 3ToM pa3nuyaTh CIOBECHYIO
(OpMYyIMPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAXKCHHE U YCIOBUS (TPaHHUIBI, 00JIacTH)
MIPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIC MPHUHIMIIBI JEHCTBUS MAIlMH, MPHOOPOB U TEXHHUUYECKUX YCTPOICTB;
pas3nuyarh yciaoBUs MX O€30IIaCHOTO MCIIOJIb30BaHMsI B TOBCEHEBHOM KU3HU




10.9

10.10

10.11

BEIMONHATE  9KCIIEPUMEHTHI M0 HUCCIENIOBAaHHI0O (U3NYECKUX SIBICHUH W TIPOIECCOB C
WCIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX WM3MEpPEHUH; MpU 3TOM (HOPMYIHpOBATh MPOOIEMY
(3amavyy) W THHOTE3y y4eOHOTO SKCIEPUMEHTAa, COOMpPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, TPOBOAUTH OMBIT M (HOPMYITUPOBATH BHIBOIBI

Ocy1iecTBIATh NPsIMbIE U KOCBEHHBIE U3MEPEHUs (PM3NYECKUX BEIMYUH; IIPU 3TOM BHIOMPAThH
ONTUMAJIbHBIN CIIOCOO N3MEPEHUS U UCIOIb30BATh U3BECTHBIE METObl OLIEHKH ITOIPEIIHOCTEH
U3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH MEXKIY (PU3NYCCKUMH BEIIMYMHAMH C UCTIOJIB30BAHUEM IPSMBIX
U3MEpEHUil; MpU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHUPOBATH PE3YyJbTaThl MOJYyYECHHOU
3aBUCHMOCTH (DU3UYECKHX BEIMYUH B BHJE TAONMHWIl W TpapUKOB, IENaTh BBIBOIBI IIO
pe3ylbTaTaM HCCle0BaHUS

10.12

10.13

Cobnronate mpaBuiia 6€30MaCHOTO TPy/a MPH MPOBEJICHUN UCCIEIOBAaHUNA B paMKax y4eOHOTO
AKCIIEPUMEHTa, Y4eOHO-HCCIIeI0BaTENbCKOW U MPOEKTHON NIEATENIBHOCTH C HUCIIOJIb30BAaHHEM
M3MEPUTENBHBIX YCTPOUCTB U TAOOPAaTOPHOTO 00OPYAOBAHUS

Pemarp pacuéTHble 3ajauM ¢ SIBHO 3a/laHHOM (PU3UUECKON MOJIENbIO, UCIIOJNIb3Ys (PU3HUECKUE
3aKOHBI U NPHHLUIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a/laud BbHIOMpATh (PU3HUECKYIO MOJEIb,
BBIJICNATh (PU3UYECKUE BEIMYUHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ PelIeHHs, MPOBOANUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOIYYE€HHOI'O 3HaUeHUs (PU3MUECKON BETMUMHbI

10.14

10.15

Pemare xauecTBeHHbIE 3aJayd: BBICTPAWBaATh JIOTMYECKH HENPOTUBOPECUMBYHO LEIIOYKY
pacCyXJICHHIA C OTIOPOI Ha M3yUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SIBIICHUS

Hcnonp30BaTh MpH pelIeHWH y4eOHBIX 3a/1a4 COBPEMEHHBbIE MH()OPMAIIMOHHBIE TEXHOJIOTHH
JUI TIOMCKA, CTPYKTYpUPOBAHUs, MHTEPIPETALUU U TPEACTaBICHUS y4yeOHOM M HayyHO-
NOMyJIsipHOM  WH(OpMAanuu, TOJYYCHHOHM W3 pPa3IUYHBIX HCTOYHHUKOB; KPHUTHYECKH
aHAJIM3UPOBATh MOJy4aeMyro HH(OpMaIUio

10.16

10.17

[TpuBOAUTE PUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcmonn3oBaTh TCOPCTUUCCKHUEC 3HAHUA T10 (1)I/ISI/IKG B HOBCCI[HGBHOI\/JI KHU3HU AJIA obecrnieueHus

0e30IMacHOCTH npu O6paIJ_ICHI/II/I C HpI/I60paMI/I N TCXHUYCCKNMHU YCTPOﬁCTBaMH, AJI1 COXPAaHCHUS
310POBbA U CO6J'IIO,[[€HI/IH HOPM 5KOJIOTHYCCKOI'O IOBEACHUS B OKPY)I(EIIOIHCP'I cpeaec

10.18

PaGoTaTh B rpyIe ¢ BBIMOJHEHHEM Pa3TUYHBIX COIHAIBHBIX POJEH, TNIaHUPOBATh padboTy
rpyaiibsl, panoydoOHaJIbHO paclpeaciisaThb 00sI3aHHOCTH " IUIAaHUPOBATh JACATCIIBHOCTH B
HECTaHAAPTHBIX CUTYalUsIX, aIEKBATHO OLIEHMBATH BKJIAJl KAXJAOr0 U3 YYACTHUKOB I'PYIINbI B
pelieHne paccMaTpruBaeMou MpoOIeMbl

11 KJIACC

Kon
nposep

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl CpeiHero o0uero 06pa3oBaHus

111

JIeMOHCTpUpOBATh Ha MpHMEpax pojb U MecTo (pu3uku B (HOpMUPOBAHHH COBPEMEHHOMU
Hay4YHOU KapTHHBI MHpPa, B PA3BUTHH COBPEMEHHON TEXHUKU U TEXHOJIOTHM, B TPAKTUYECKON
JesITeIbHOCTH JIFO/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUPa

11.2

VY4YuUTBIBaTh TPAaHUIBI TPUMEHEHUS HM3YYCHHBIX (H3MYECKUX MOJENe: TOYCHHBIH
3JI€KTpI/I‘IeCKI/Iﬁ 3apsan, AACpHass MOACIIb aTOMa, HYKJIOHHAd MOJCIIb ATOMHOI'O dApa IpU
perieHun GU3NIECKUX 3a1aq

11.3

Pacnio3naBate (usnyeckue siBieHHS (MPOIECCH) U OOBSACHATH WX HAa OCHOBE 3aKOHOB
QJICKTPOAUHAMUKU U KBaHTOBOU (bH?)HKI/I: QJICKTpHUYCCKAd MNPOBOAUMOCTb, TCIIJIOBOC,
CBETOBOE, XHMHUYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aMMOJICWCTBHE MAarHUTOB,
QJICKTPOMArouTHasA HWHIAYKIOUA, HeﬁCTBHC MAarouTHOro 1moJjids Ha HOPOBOAHHUK C TOKOM H
IBWDKYIIUICS — 3apsii, DJICKTPOMAarHUTHBIE KOJIGOAHWS ¥ BOJIHBL, TPSIMOJUHEHHOE
pacmpoCcTpaHEHHE CBeTa, OTpa)xKeHHe, NpeJoMieHue, HHTepdepeHmus, audpakuus u




MOJISIpU3aIvs CBETa, AUcepcus cBeta, porornexTpuaeckuit apdext (poroaddexr), cBeToBOE
JaBJICHWE, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa aToMa BOAOPOJA, €CTECTBEHHAs U
HCKYCCTBEHHAsI PaIMOAKTUBHOCTh

11.4

OnuceiBaTh W3Y4YEHHBIE CBOWCTBAa BelIeCTBa (AIEKTPUYECKUE, MArHUTHBIE, ONTHUYECKUE,
NIEKTPUYECKYIO IPOBOJUMOCTb PAa3JIMYHBIX Cpel) U DIIEKTPOMATHUTHBIE  SBJICHUS
(mporecchbl), HCMONb3yd (U3NYECKUE BEIMYMHBI: JIIEKTPUYECKHI 3apsiji, cujia ToKa,
NEKTPUYECKOE HAIPSKEHUE, SJIEKTPUUECKOE COIPOTUBIIEHHE, Pa3HOCTh NoTeHmanos, 3/1C,
paboTa Toka, MHAYKIMS MarHUTHOTO MOJiA, cuja AMIepa, cuia JlopeHna, UHAYKTUBHOCTh
KaTyIIKH, SHEPTUS dJEKTPUIECKOT0 M MarHUTHOTO IOJICH, MePHOA U 4acToTa KoleOaHul B
KoJe0aTeIbHOM KOHTYpPE, 3aps]l ¥ CHJIa TOKA B MPOLIECCe TapMOHUYECKUX JIEKTPOMArHUTHBIX
KosnebaHui, (POKyCHOE pacCTOSHHE M ONTHUYECKas CHUJIa JIMH3BI; PU OMUCAHUU IMPABHIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIb3YeMbIX BEJIMYMH, UX OOO3HAYEHHS U EIUHHIIBL;
yKa3bplBaTh (OPMYJIbl, CBS3BIBAIOIIME JAaHHYIO (HU3MUECKYIO BEIMYMHY C JPYTUMHU
BEITMYMHAMU

115

11.6

OmnwuceIBaTh HU3YUYCHHBIC KBAHTOBBLIC ABJICHUSA W IPOLECCHI, HUCIIOJIb3YAd (I)I/ISI/I‘ICCKI/IS
BCIIMYUHBI: CKOPOCTDH 3JICKTPOMAIrHUTHBIX BOJIH, AJIMHA BOJIHBI U 4aCTOTa CBE€TA, DOHCPIrUd U
HUMITYJIBC (1)OTOHa, nepuoa mnoJjypaciiaaa, SHEPrusgd CBA3M ATOMHBIX SAACP; IIPU ONMCAHUU
IMpaBUJIbHO TPAKTOBATH (1)I/I3I/I‘~ICCKI/II71 CMBICJI UCIIOJIB3YEMBIX BCIWYUH, UX 0003HaYCHUI U
CAWHUIIBI, YKa3bIBATh (1)OpMy.]'ILI, CBA3BIBAOIIUEC JAHHYHO (I)I/I3I/I‘IGCKYIO BCIIMUUHY C APYTUMHU
BCJIMYMHAMU, BBIYUCJIATE 3HAYCHUC (bI/ISI/I‘{eCKOﬁ BCJIMYHMHBI

AnHanu3upoBaTh (U3UYECKHE IPOLECCHl M SBICHHS, HMCHONB3YS (DU3NYECKUE 3aKOHBI U
npuHOUNBE: 3akoH Owma, 3aKOHBI TOCJENOBATENBHOTO W IapajUIeIbHOTO COCIUHEHHS
NPOBOAHUKOB, 3akoH JIxoyns — JleHna, 3aKOH 3JIEKTPOMArHUTHON WHIYKLIUH, 3aKOH
MPSIMOJIMHEHHOTO PacIPOCTPAHEHUS CBETa, 3aKOHBI OTPAYKEHHS CBETA, 3aKOHBI MPETOMIICHHS
CBeTa, ypaBHeHue OiHmTelHa Uit (HoTodpdexTa, 3aKOH COXPAaHEHHUs HHEPrHH, 3aKOH
COXPAHEHUsI HMMITYJIbCa, 3aKOH COXPAHEHHUS JSJIEKTPHUYECKOTO 3apsla, 3aKOH COXPAHEHHS
MaccOBOI'0 YHCJIa, MOCTyNaThl bopa, 3aK0H paJlnoakTUBHOTO pacnaaa; Mpu 3TOM pa3inyaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BEIPAKEHHE U YCIOBUS (TPAHHUIIBI,
00J1acTH) MPUMEHUMOCTH

11.7
11.8

11.9

OnpenensaTh HanpaBiIeHUE BEKTOPA HHAYKIIUN MarHUTHOTO IOJISt IIPOBOJHUKA C TOKOM, CHIIBI
Awmnepa u cuisl JIopeHna

CtpouTh U ONUCHIBaTh H300paKEHUE, CO3/]aBAEMOE TIIOCKUM 3€pKaJIOM, TOHKOW JTMH30M
BremoaHATE OKCIICPUMCHTBI 110 MCCJICIOBAHUIO (1)I/I3I/I‘ICCKI/IX SIBJICHUN | mponeccoB ¢
HCIOJIb30BAHUEM NPSAMBIX U KOCBEHHBIX M3MEPEHMI; MpHU 3TOM (HOPMYIHPOBATH MPOOIeMy
(3amauy) ¥ runore3y y4eOHOTO S3KCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3 IMPEAJIOKEHHOTO
000pyJI0BaHUs, TPOBOJIUTH ONBIT ¥ (HOPMYIUPOBATH BHIBOIbI

11.10

OcCyIIecTBIATh MPsIMbIE M KOCBEHHBIE U3MEepeHUsT PU3NUECKUX BETTUYHH; TIPU STOM BBIOUPATh
ONTUMANBHBIA CIIOCOO W3MEPEHUsT U HWCIOJIb30BaTh M3BECTHHIE METOJABl  OICHKH
MOTPEIMIHOCTEN U3MEPEHUN

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C MCIOJB30BAHUEM IPSIMBIX W3MEPEHHUI;
IIPU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATh PE3yIbTAThl MOJYyYSCHHOH 3aBUCUMOCTH
¢bu3NUecKUX BEIMYMH B BHJE TaOIWIl U TrpadukoB, nAenaTh BBIBOABI IO pe3yjibTaTaMm
UCCIIEIOBaHMS

11.12

CobmonaTh mpaBuia 0e€30MacHOro TpyJda MpU HPOBEJECHUH MCCIEAOBAaHUNH B paMKax
y4eOHOro HKCIepUMEHTa, y4eOHO-HCCIENOBATEIbCKOW M MPOEKTHON NEATENbHOCTU C
MCIOJIb30BAHUEM U3MEPUTEIHHBIX YCTPOUCTB U 1a00paTopHOro 000pya0BaHUS

11.13

Pemrate pacuétHble 3a7auu C SIBHO 3aJJaHHON (pU3MUecKOl MOJIEINBIO, UCTIONB3YS (PU3NUYECKUE
3aKOHBI M IIPUHIMIIBI; HA OCHOBE aHaJIM3a yCJIOBUA 3a7a4M BIOMPATh (PU3HMUECKYIO MOJIEINb,
BBIIENATh (PU3NYECKUE BEIIMYMHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ pelIeHHs], TPOBOIUTh
pacu€Thl U OLIEHUBATh PEAIbHOCTh MOJIYYE€HHOIO 3HAY€HUs (PU3MUECKON BETHMUMHBI

11.14

Pemarp kauecTBeHHBbIE 3aJayu: BBICTPAUBATH JIOTMUECKH HEMPOTHBOPEUMBYIO IIETIOUYKY
paccyXJICHHIA C OTIOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H (pU3MYECKUe SIBICHUS




11.15

11.16

Hcnonp30Bath npu petieHUH y4yeOHbIX 3a/1a4 COBpeMEHHbIe NH(POPMAMOHHbIE TEXHOJIOTUU
JUISL TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMH U TPEICTABICHUS y4eOHOW U HAYYHO-
MOMYJSIpHOM  MHpOpManuyu, TMOJIYYEeHHOM U3 pa3jIMYHbIX HCTOYHUKOB; KPUTHYECKHU
aHAJIM3UPOBATH MOJTyYaeMyr0 HH()OpMAIHIO

OOBSICHATH MPUHIUIBI ACHCTBUS MAIlUH, MPHOOPOB M TEXHUUYECKUX YCTPOWCTB; Pa3IU4aTh
YCIIOBHSI X O€30M1aCHOI0 MCIIOJIb30BAaHMsI B TIOBCETHEBHOM JKU3HU

11.17

11.18

11.19

[IpuBoauTh mpuMepsl BKJIaJa POCCUHUCKUX M 3apyOexHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHUE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B pPa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonb30BaTh TeopeTHYECKUE 3HAHUS 10 (PU3HUKE B TIOBCETHEBHOM KU3HU JJIs1 00CCIICUCHUS
0€30MacHOCTH TpU OOpalllEeHUH ¢ MpuOOpaMu U TEXHUYECKHMMH YCTPOWCTBAMH, Ui
COXPAaHEHHUS 370POBbsi M COOJIIOIGHHUS HOPM 3KOJOTHYECKOrO MOBEJACHHS B OKpYXKaroIIeH
cpene

PaGorarh B rpymme ¢ BBITOJHEHHEM PA3IUYHBIX COIUAIBHBIX POJICH, TUIAHUPOBATh PaboTy
TpYIIbL, pPAUMOHATIBHO pacHpenessaTh OOS3aHHOCTH M IUJIAHUPOBATh JIEATENBHOCTh B
HECTaHIAPTHBIX CUTYAIlUSIX, aJ€KBATHO OILICHUBATh BKJIAJl KaXJIO0TO U3 YYACTHUKOB TPYIIILI B
peleHre paccMaTpuBaeMoi poOIeMbl




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJTACC
Kon
npo
Ko | ooior
pasae IIpoBepsiemblie 3JIeMEHTHI CO/IeP:KAHUS
Ja
e (3
MEH
Ta
OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A
11 ®usuka — Hayka o npupone. Haydnble MeTOABI ITO3HAHMS OKpYKaKOIIEero mupa. Poib
' 9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (hU3HKe
1 MonenupoBanue Gpu3nuecKux siBIeHU 1 npoueccos. Hayunsle runotessl. Pusnueckue
1o 3AKOHBl M TCOpHH. I'paHunbl NPUMEHUMOCTH (PHU3MUECKUX 3aKOHOB. [lpuHIHMM
' cooTBeTcTBUS. Poisib 1 MecTO pu3uKU B HOPMUPOBAHMH COBPEMEHHOM HayYHON KapTUHbBI
MUDA, B IPAKTUUECKOHN AEATEIbHOCTH JIIOIEH
2 MEXAHUKA
##HPari#KMHEMATHUKA
211 Mexannueckoe aABM>KeHHE. OTHOCHTEIBHOCTh MEXaHUYECKOro JBHKeHus. Cucrema
orcuéra. Tpaekropus
[Tepemenienue, CKOpoCTh (CpemHsii CKOPOCTh, MTHOBEHHAsl CKOPOCTh) U YCKOPEHHE
2.1.2 wmarepuanbHOM TOYKM, HMX IpPOEKUUHM HA OCU CHUCTeMbl KoopauHar. ClioxxeHue
MIEPEMEIICHUH U CIIOKEHUE CKOPOCTEN
PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMXKeHUE. [’ paduku 3aBUCUMOCTH
2.1.3 KoopauHAT, CKOPOCTH, YCKOPEHUs, MyTH U NepeMelIeHHs MaTepUalbHOM TOYKU OT
BpPEMEHHU
21 2.1.4 CsoOonHoe majieHue. Y CKOpeHHe CBOOOIHOTO MaJCHHUS
KpuBonnneiinoe nBuxkeHHe. PaBHOMEpHOE JBW)KEHHE MAaTEpUAlIbHONW TOUYKH II0
2.1.5 okpyxHOCTH. VYTJOBas CKOpOCTh, JIMHEWHas ckopocTh. Ilepwom W  dacToTa.
[{eHTpOCTPEMUTENBHOE YCKOPEHHE
216 TexHHueCKHe YCTpONCTBA: CIHMIOMETP, IBHKEHUE CHApSAOB, LIEMHBIE M PEMEHHbIE
nepegaun
[TpakTnueckue pabotbl. M3mepennme MraHoBeHHOM  ckopoctu. MccnenoBanue
COOTHOILLIEHUS MEXIYy IyTSIMH, NMPOWIECHHBIMU TEJIOM 3a IOCIEA0BATEIbHBIE PAaBHbIE
2.1.7 TpoMeXyTKH BpPEMEHHU TP PABHOYCKOPEHHOM JBIDKEHHH C HAYalbHOH CKOPOCTHIO,
paBHOU Hyit0. M3ydeHne ABM)KEHNUS IIapUKa B BA3KOM KUAKOCTU. M3ydeHue ABMKEHUS
Tena, OPOIIEHHOTO TOPU30HTATBHO
#iHPart## INTHAMUKA
291 [TpuHIMn OTHOCHTENBHOCTH lNasmmnes. Ilepserit 3akoH Herorona. MHepumaneHbie
CUCTEMBI OTCUETA
2.2.2  Macca tena. Cwia. [IpuHIATT CYTTepIIO3UIINH CHIT
223 Bropoii 3akoH HproTOHA 711 MaTtepuanbHOM TOYKHM B MHEPLUUAIBHOM CHUCTEME OTCUETA
2.2 (MCO). Tperuii 3akoH HploTOHA [I71s1 MaTepHAIbHBIX TOUEK
2.2.4 3axon BcemupHoro Tsrorenus. Cuma tspkectH. IlepBas kocMuueckasi ckopocTh. Bec Tena
2.2.5 Cuina ynpyroctu. 3akoH ['yka
226 Cuna tpenus. Cyxoe TpeHue. Cuiia TpPEHUSI CKOJNBXKEHUS W CHJIAa TPEHUS TOKOS.
Koadduunent tpenuns. Cuiia conpoTUBICHHS IPU ABMKEHUU TeJla B )KUAKOCTH MIIM ra3e
2.2.7 TloctynarenbHOE U BpalaTeIbHOE IBHKEHHUE a0COIIOTHO TBEPAOrO Tea




2.2.8

MOMEHT CuJIbl OTHOCHTEIBHO OCH BpaieHus. [lnedo cunbl. YciioBHs paBHOBECHS
tBéporo Tena B UCO

2.2.9

TexHudyeckue yCTpOﬁCTBaZ MNOAIIHUITHUKH, IBUKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[Ipaktuyeckue pabotbl. M3ydeHue ABrkeHHs Opycka MO HAKJIOHHOW IIOCKOCTH TOJ
JEUCTBUEM HECKOJBKMX cuil. lMccienoBaHue  3aBUCUMOCTH  CHJI  YNIPYTOCTH,

2'(2)'1 BO3HHUKAIOIIKX B JAeQOpPMUPYEMO MPYKUHE U PE3UHOBOM 00pasle, OT BEIMYHHBI HX
nepopmanuu. MccnenoBaHue YCIOBUM paBHOBECHsI TBEPIAOrO Teja, MMEIOLIETO0 OCh
BpallleHus

##HPar#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

231 HMmnynbc MaTepuallbHOM TOUYKM, CHUCTEMbl MaTepUAIbHBIX TO4eK. MMIysiabC cuiabl U
M3MEHEHUE UMIIyJbca Teja

2.3.2 3axon coxpanenus ummyibsca B MCO. PeakTuBHOE IBMKEHUE

2.3.3 PaGota cuisl

2.3.4 MOomHOCT CHITBI

2.3.5 Kunerndeckas sHepTus MaTepHaIbHON TOUKH. TeopeMa 0 KHHETHYECKON YHEPTuu

23 236 [TorenuuanbHas osHeprus. IloreHumanbHas bsHeprus ymnpyro aeGopMupOBaHHOMN
npyxuHsbl. [loTeHnmManbpHas sHeprus Teaa BOIM3H MOBEPXHOCTH 3eMIIU
[loreHnmaneHple ¥ HEMOTEHIUANbHBIE CHIIBL. CBs3b PabOTHI HEMOTCHIHUAIBHBIX CHJ C

2.3.7 W3MEHEHHEM MEXaHMYECKOW HHEPIrUU CHCTEMbl Tell. 3aKOH COXPAaHEHUs MEXaHHYECKOM
SHEPruu

2.3.8 Ympyrue u Heynpyrue CTOIKHOBEHUS

2.3.9 TexHuuecKre yCTPOHCTBA: TBMKEHUE PAKET, BOAOMET, KOTIEp, MPYKUHHBIA MHCTOJIET

2.3.1 Ilpaktudeckue paboThl. M3ydeHue CBSI3M CKOPOCTEH Ten MPH HEYIPYyroMm yiaape.

0 | HccnenoBanue cBsi3u pabOThI CUIIbI C U3MEHEHHEM MEXaHUYECKOM SHepruu Tena
3 MOJIEKYJISAPHAS ®U3NKA 1 TEPMOJAMHAMUKA
#H#Par###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU

311 OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUYECKON T€OpUH. bpoyHOBCKOE JBUKEHHUE.
Juddysus. Xapaktep IBUKEHHs U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA

31.2 Monenu ctpoeHus rasos, XKHUJIKOCTEH M TBEPIBIX TeJl U 0O0BSICHEHUE CBOMCTB BellleCTBa
Ha OCHOBE 3TUX MOJeJen

3.1.3  Macca monekyin. KomnyectBo BemiectBa. [locrossHaas ABoraapo

3.1.4 TemnoBoe paBHOBecHe. Temmneparypa u e€ namepenue. [llkana remmeparyp Lenbcus

315 Monens uaeanpHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KHUHETHUYECKON TEOPUHU

3.1 UJeabHOTO raza

316 AOcomoTHas TeMIleparypa Kak Mepa CpeAHed KHHETHYECKOW SHEpPruu TerjoBOro
JaBrkeHus yactul rasa. lllkana remneparyp KenbBuna

3.1.7 VYpasuenue Knaneiipona — Menneneesa. 3akon JlanpToHa

318 l'azoBble 3akoHBl. M3ompouecchl B HIEaNbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM
BellecTBa: U30TepMa, U30Xopa, u3obdapa

3.1.9 TexHuueckue yCTpOHCTBA: TEPMOMETP, OAPOMETP

3.1.1 TIlpakrtuueckue paboThl. MI3MepeHne Macchl BO3Iyxa B KIIACCHOH KoMHare. VccrenoBanme

0 | 3aBUCHMOCTH MEXIY MapaMeTpaMH COCTOSIHUS Pa3peKEHHOTo ra3a
OCHOBbI TEPMOJAMHAMUKHU

321 TepmoanHamMuueckas cucreMa. BHYTpeHHsIS SHEPrusi TEPMOJANHAMHUYECKOW CHUCTEMBI U

CHoco0bI € U3MEHEHUS
32 3.2.2 KonnuecTBo TemIoThl U paboTa. BHYTpeHHsIs SHEPTUsl OJTHOATOMHOTO UI€aTbHOTO ra3a

323 Buas! Teronepenayu: TEINIONPOBOAHOCTb, KOHBEKIUS, U3IydeHHUE. TerI0oEMKOCTb Tea.
VY nenpHast TEIIOEMKOCTb BellecTBa. Pacu€r konuyecTBa TEMIOTh IpHU TeMJIonepeaaye

324 [lepBblii 3ak0H TepMOAMHAMHUKH. [IprMeHeHHE NEepBOro 3akoHAa TEPMOIUHAMHUKH K

u3onpoueccaM. I'paduueckast unTepriperaus paboTsl rasza




3.2.5

Tennossie MamuHbl. [IpUHINTIBEI 1eHCTBUS TETUIOBBIX MamyH. [IpeoOpa3zoBanus sHEPTHH
B TeruioBbIX MammnHax. Koaddumuent noneznoro neiicreus (nanee — KITJI) Ttemnosoit
mamusbl. Hukin Kapao u ero KITJ]

3.2.6

3.2.7

Bropoii 3akon tepmomuHamuku. HeoOparumocTh mporeccoB B mpupoje. TersaoBbie
JIBUTATENIN. DKOJOTHYECKUE MPOOIIEMBI TETNIOIHEPT€TUKU

TexHUYeCKne yCTpOWCTBA: ABUraTelb BHYTPEHHETO CTOpPaHUs, OBITOBOM XOJOJMIBHUK,
KOHIUIIMOHEP

3.2.8

[TpakTuueckue pabotsl. Mi3MepeHne yaenbHON TeII0EMKOCTH

3.3

33.1

###Par#H#AT'PEI’ATHBIE COCTOAHUMA BEHIECBA. ®A30BBIE [TIEPEXO/1bI

[MapooOpazoBanne wu KoHjaeHcanus. lVcmapeHwe W KWIEHHE. YelIbHAs TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS OT AABJICHHUS

3.3.2

AOCOIIOTHAS M OTHOCHUTENLHAS BIIAXKHOCTD BO31yXa. HaCI)IH_[CHHHﬁ map

3.3.3

3.34
3.35

TBépnoe Teno. Kpucramnuueckue u amopgHbie Teaa. AHU30TPONHSI CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTEepHUAIIb

IInaBnenue n KpucTaljin3anus. YV nenpHas TEII0Ta IJIaBICHUS. CY6JII/IMaIII/I$[
YPaBHeHI/Ie TEII0BOro OangaHca

3.3.6

TexHuueckue YCTpOﬁCTBaZ THrpoMCeTp M ICUXPOMCTP, KaJIOPpUMCETpP, TCXHOJIOTHH
MMOJIydCeHus  COBPCMCHHBLIX MATCpUaIOB, B TOM  YHCJIC HaHOMATCpuajioB, U
HAaHOTCXHOJIOI'nn

3.3.7

HpaKTI/IquKHe pa6OTBI. I/I3MepCHI/IC BJIA’JKHOCTH BO3yXa

OJIEKTPOAMHAMUKA

41

4.2

###HParf##OJIEKTPOCTATHUKA

411

DnekTpu3anus Tel. DIeKTpruuecKuil 3apsi. J[Ba Bua aMEeKTPUUECKHX 3apsiIOoB

4.1.2
4.1.3
4.1.4

415

[IpoBOAHMKH, AUDIIEKTPUKHU U MOJIYIIPOBOAHUKH
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
B3aumopeiictBue 3apsnoB. 3akoH Kymnona

Onekrpuueckoe nose. HanpsxEHHocTh 3nekTprueckoro nosst. [IpuHnun cynepno3unmu.
JIuanK Hanps>KEHHOCTH AIEKTPUYECKOTO MOJIS

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'O I10JIA. IloTennnan. Pa3HOCTh NOTEHIINAIOB

4.1.7

HpOBO,[[HI/IKI/I U JUSBJICKTPUKH B MMOCTOAHHOM DJJICKTPHUYCCKOM IIOJIC. I[I/IBJ'IGKTpI/I‘-IeCKaSI
IMPOHUITACMOCTD

4.1.8

41.9

OnektpoéMkocTs. KoHaeHcaTop. DIEeKTpOEMKOCTh INIOCKOTO KOHJEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCcaTopa

TexHuuyeckue ycTpoicTBa: AJNEKTPOCKOMN, 3JIEKTPOMETP, IIEKTPOCTaTUYECKas 3alluTa,
3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHIAEHCATOP, KCEPOKC, CTPYHHBIN PUHTEP

411
0

[TpakTueckue paboThl. MI3Mepenue 31eKTpoEMKOCTH KOHIeHCaTOpa

#HHPar###T10CTOSIHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX CPEJJAX

421

VYcioBus CyniecTBOBaHUS MOCTOSTHHOTO AJIEKTPUYECKOro Toka. Mcrounnku toka. Cuna
TOoKa. IIoCTOAHHBIN TOK

4.2.2
4.2.3
4.2.4
4.2.5
4.2.6

Hanpspkenue. 3akon Oma [u1s ydacTka Henu

DJIEKTPUUYECKOE COMPOTUBIICHUE. Y JEITBHOE COTPOTUBIIEHNUE BEIIECTBA
ITocnenoBarenbHOE, MAPATIIETLHOE, CMEIIAHHOE COCIMHEHNE MMPOBOTHUKOB
Pabota anexTpudeckoro Toka. 3akoH [[xoyms — Jlenna

MOIIHOCTB 31EKTPUYECKOT0 TOKA

4.2.7

aeKTpoaABIKYyIIas cuia (nainee — 9J1C) u BHyTpeHHEE COMPOTHUBIICHUE HCTOYHUKA TOKA.
3axoH OMa 1151 TOJIHOM (3aMKHYTOM) asieKTpudeckoi nenu. KopoTkoe 3aMblkanne

4.2.8

OJIEKTpPOHHAss NPOBOJUMOCTh TBEPABIX METALUIOB. 3aBUCHUMOCTh COIPOTUBIICHUS
METAJIJIOB OT TeMrepaTrypsl. CBepXIpOBOINMOCTb

4.2.9

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX TyYKOB




4.2.1 TlonynpoBomuuku. CoOCTBEHHass W TPHUMECHas MPOBOAMMOCTH IOJYIPOBOIHUKOB.
0 | CsoiictBa p-n nepexoaa. [TonynpoBogHUKOBBIE TPUOOPHI
421 .
1 DNEKTPUUECKUN TOK B DJIEKTPOIUTAX. DIEKTPOIUTHYECKAS TUCCOLMALINS. DIEKTPOIIU3
4.2.1 DOnektpuueckuii TOK B ra3ax. CaMOCTOSATEIbHBIH W HECAMOCTOSTEIBHBIN pa3psl.
2  Pasnu4HbBIE THITBI CAMOCTOSATEIBHOTO pa3psaa. Monaus. [lnazma
TexHuueckue yCTpoilcTBa: aMIEpPMETp, BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKa,
4.2.1 »snexTpoHarpeBaTeIbHbIC TMPUOOPHI, IJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP
3 | COMpOTHBIICHUS, BaKyyMHBIHI MO, TEPMUCTOPHI u (hoTOpEe3UCTOPHI,
MOJIYTIPOBOTHUKOBBIH TMOJI, TajlbBaHUKA
421 [IpakTuueckue paboThl. M3yueHrne cMEaHHOTO COEAUHEHHS PE3UCTOPOB.
4 N3mepenne DJIC nMcTOYHMKA TOKAa W €ro BHYTPEHHEro conpoTuBicHHUsA. HalOmroneHue
AIIEKTPOJIN3A
11 KIIACC
S-S IIpoBepsiemble 3JieMeHTBHI COePKAHUSA
= 8 =B
< DJIEKTPOAMHAMUKA
#HHPar#t##M AT HUTHOE TIOJIE. DJIEKTPOMAT'HUTHAA MHAYKIMA
4.3.1 TlocrosiHHBIC MarHUTHL. B3anmMoIeiiCTBIE TOCTOSTHHBIX MAarHATOB
MarnutHoe nosie. Bektop MarHuTHOM mMHAyKuuu. [IpuHnun cynepnosunuu. JInaumn
4.3.2 wmarHuTHOW WHAYKUWU. KapThHa NTUHUI MarHUTHON WHIYKIIMH TOJNS TMOCTOSIHHBIX
MarHuTOB
MarnuTtHOe mojie MpoBOJHMKA ¢ TOKOM. KapTuHa JMHMIA TOJIS JUIMHHOTO MIPSIMOTO
4.3.3 TpPOBOJHWMKA W 3aMKHYTOTO KOJBIIEBOTO IPOBOJHHMKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzanMonelicTBre NIPOBOAHUKOB C TOKOM
4.3.4 Cuna Amnepa, e€ MOAYNb U HalpaBJIeHUE
435 Cuna JlopeHua, e€ moaynb M HampaBieHHe. [[BUkeHUE 3apsKeHHOW 4YacTHIlbl B
OJIHOPOJIHOM MarHuTHoM nouie. Pabora cuiibl Jlopenna
4.3.6 SIBneHHE AIIEKTPOMArHUTHON MHIYKIIUU
4.3 4.3.7 TloTok BEKTOpa MarHUTHON WHTYKITUU
4.3.8 DOJIC unaykuuu. 3aKoH dIEKTpOMarHUTHON uHAyKuu Papasest
43.9 BuxpeBoe snekrpuueckoe mnone. DJ[C HHAYKIMU B MPOBOJHUKE, JBUKYIIEMCS
MOCTYHATENbHO B OJJHOPOJHOM MarHUTHOM I10JIe
4.3.10 TIlpaswio Jlenma
4.3.11 WaaykTHBHOCTH. SIBIeHue camonuaykiuu. J/1C caMOUHTyKITII
4.3.12 DHeprus MarHUTHOTO TIOJIS KATYIIKH C TOKOM
4.3.13 DneKTpOMarHUTHOE TI0JIe
4314 TexHuueckue ycTpoMCTBA: MOCTOSIHHBIE MAarHUTHI, AJIEKTPOMArHUThI, AJIEKTPOABUTATENb,
YCKOPUTEITH AJIEMEHTAPHBIX YaCTHII, UHAYKITHOHHAS 1eYb
[TpakTrueckue padoThl. MI3ydeHre MarHuTHOTO TOJIS KaTyIIku ¢ TokoM. MccnenoBanue
4.3.15 nelcTBHS TOCTOSHHOTO MarHUTa Ha paMKy ¢ TOKoM. lccrnemoBaHue SIBICHUS
ANEKTPOMArHUTHOM MHIYKIINH
5 KOJIEBAHU S U BOJIHBI
5.1 #HPartH#MEX AHUYECKHUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A




KonebarenpHas cucrema. CpoOoaHble KojieOaHus. [‘apMoHWYEecKHe KoJieOaHUsI.

5.11 .
[lepuon, yactoTa, aMITUTYAA U ¢a3za KojaeOaHHH

5.1.2 IlpyXuHHBII MagTHUK. MaTeMaTH4eCKUi MasiTHUK

513 YpaBHEHHE rapMOHUYECKUX Konebanuii. KuHeMaTnyeckoe U THHAMUYECKOE OTFCAHUE
K0J1e0aTeIbHOTO ABHUKCHUS

514 [IpeBpamenue 5SHepruM MpU TapMOHMYECKUX KoseOaHusx. CBsA3b aMILTUTY/IBI
KoJIeOaHUH UCXOJJHOM BETMYUHBI C aMIUIUTYIaMH KOJIe0aHHid €€ CKOPOCTH U YCKOPEHHUS
Konebartenbubiit koHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJeOaHUS B UACATLHOM

5.1.5 konebarenbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHMYECKMMM M 3JIEKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa

5.1.6 = 3akoH coxpaHEHHUs SHEPTUH B HJICATLHOM KOJIe0aTeIbHOM KOHTYPE

517 Boinyxkaennsle MexaHudyeckue konebanus. Pesonanc. Pe3onancHas  kpuBasi.
BbIHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

5.1.8 Ilepemennslii Tok. CHHYCOHIANBHBIA IEPEMEHHBIH TOK.

51.9 Mo1HOCTh IEPEMEHHOIO TOKa. AMIUIUTYIHOE U JIEHCTBYIOIIEE 3HAUEHUE CHIIbI TOKA U
HaNpPsHKEHUs
Tpancdopmarop. IIponsBoacTBo, nepeaaya u MOTPEOICHHE SICKTPUIESCKON HEPTHUH.

5.1.10 DOxosoryyeckue pPUCKH HPU MPOU3BOJACTBE 3JeKTpuueckoil sHepruu. KynbTypa
HCII0JIb30BAaHUs AJIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU

5111 Texnuueckue  ycrtpoiicTBa:  ceiicMorpad),  DIIEKTPUYECKHH  3BOHOK,  JIMHUH
aNeKTponepeaay
[IpakTuueckue padotsl. MccienoBanue 3aBUCUMOCTH IIEPUOA MAIIBIX KOJIeOaHUI Tpy3a

5.1.12 Ha HUTH OT JUIMHBI HUTH U Macchl Tpy3a. MccienoBanue NepeMeHHOTO TOKA B IETH U3
MOCIIEI0BATEIBHO COETMHEHHBIX KOHIEHCATOPA, KATYIIKU M PEe3UCTOpa

#HHPartHH#MEXAHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521 Mexanuueckue  BOJIHBL,  ycinoBus  pacnpoctpaHeHusa.  Ilepuox.  Ckopoctb
pacnpocTpaHeHHs U JUTMHA BOJIHBL. [lonepeunblie U Mpo0JbHbIE BOIHbI

5.2.2 ###Part# Nnrepdepernns n nudpaxiust MEXaHUIeCKUX BOJH

5.2.3  3Byk. Cxopoctsb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3Byka

524 ONEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3JIy4EHUS DJIEKTPOMATHUTHBIX BOJIH. B3anMHuas
opueHTalus BeKTopoB E, B 1 v B 35IeKTpOMarHuTHON BOJIHE B BaKyyMe

52 505 CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH: OTPaK€HUE, NPEJIOMIIEHUE, MOJsIpU3alus,

mudpakuus, uatTepdeperus. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH

526 [Ikana 351eKTpOMarHuTHBIX BOJIH. [IpMeHEHNE 2IEKTPOMAarHuTHBIX BOJIH B TEXHUKE U
OBITY

507 [puHIMIBI PajuOCBASH 1 TENEBUICHH. Paguonokamus. DJeKTpoMarHUTHOE
3arpsi3HEHUE OKPYKAIOLIEN cpeabl
TexHuueckue ycTpoiicTBa: My3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBask IMArHOCTHUKA

5.2.8 B TeXHUKE U MEIUIMHE, pajap, paAMONpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-
neyb

##HHPart#H#OII TUKA

5.3.1 TIIpsmonuHeHOE pacipocTpaHEeHHEe CBETa B OJHOPOIHOU cpeje. JIyd cBeTa

532 OtpaxkeHne cBeTa. 3aKOHBI OTpakeHHUsl cBeTa. llocTpoeHne M300paKEHUA B TJIOCKOM
3epKaje

5.3.3  Ilpenomienue cBeta. 3aKOHbI IPEIOMIIEHHS cBeTa. AOCOTIOTHBIHN MOKa3aTelb MPEeJIOMIICHHUS

2.3 5.3.4 IlonHoe BHyTpeHHee oTpakeHHe. [ peaenbHbIil yTosl HOJHOrO BHYTPEHHETO OTPasKeHUs

5.3.5 J[lucnepcus cera. CioxHbIi cocTaB 6enoro cBeta. LBet
CoOuparonue M pacceuBarolue JHUH3bL. ToHKas nuH3a. POKYCHOE pacCTOsHHE WU

5.3.6 omTHueckas cuia TOHKOM JHMH3BL. IlocTpoeHune wu3zo0pakeHuil B coOMpaOUMX U
paccenBaromux JuH3ax. Popmyna TOHKOM JUH3BL. Y BEINYECHHE, 1ABAEMOE JINH301

5.3.7 | Ilpenenbl IpUMEHUMOCTH T€OMETPUIECKON ONITUKH




WnTepdepennus ceera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS HAOIIOACHHUSI MAKCHMYMOB

5.3.8 ¥ MUHMMYMOB B MHTEpP(EpPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT'€PEHTHBIX
HMCTOYHUKOB
539 Hudpakius csera. JudpakiuonHas peméTka. YcloBHUe HAOMIOACHUS TJIaBHBIX
MaKCHUMYMOB ITPH MaICHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY
5.3.10 Tlonspuszanms cBeTa
5311 TexHuyeckue ycTpoiicTBa: OYKM, Jyma, QoroammapaT, NPOSKIMOHHBIA armapar,
MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA, TOISIPOU
5312 [TpakTuyeckue padboTsl. 3MepeHue nokasatens npenomieHus. MccinenqoBanue cBOCTB
n3o0paxeHuit B muH3ax. Habmronenue aucnepcuu ceera
DJIEMEHTBI CIIEHIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
I'panunel  npumMeHUMOCTH  Kiaccuueckod — MexaHuku. Iloctymatel  Teopuu
6.1  OTHOCHTENBPHOCTH: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH CBETa B BaKyyMe, NMPHHIIHUI
OTHOCHUTEJIbHOCTH DUHILTEHHA
6 6.2  OTHOCHTENHHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U COKpAIlICHUE JITUHBI
6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b MacCchl C DHEPrUel M HMITYJIBCOM CBOOOJHOW YaCTHI[Bl. DHEPrus IMOKOS
CBOOOHOM YaCTHUIIBI
7 KBAHTOBAS ©OU3UKA
#i#Par###IJIEMEHTBI KBAHTOBOI OIITUKU
711 ®oronsl. @opmyna [lnanka cBsizu 3Heprun POTOHA C €0 YACTOTON. DHEPTUS U UMITYIIbC
dorona
71.2 Otkpeitie u wuccienoanue ¢otodpdexkra. OmbiTer A.I'. CroneroBa. 3aKOHBI
71 dhoTodrddekra
7.1.3 VYpaBHenue DiHIuTeiHA 115 poToaddekra. «KpacHas rpanuna» poroaddexra
7.1.4 JlaBnenue cBera. OmbiTel I1.H. JIeGeneBa
7.1.5 Xumnueckoe IeHCTBUE CBETA
7.1.6 Texuuueckue ycTpoicTBa: (OTOIEMEHT, (POTOAATUHK, COTHEUHAs OaTapesi, CBETOINO
CTPOEHUE ATOMA
701 Mopenb aroma Tomcona. OmnbiTel Pezepdop/ia mo uccieioBaHuio CTPOSHUS aToMa.
[TnanerapHas MOJeNb aTOMa
[Tocrynatel bopa. M3nydyenue u noriouieHre GOTOHOB IIPU MEPEXOe aTOMa C OJJHOTO
7.2.2 ypoBHsA »Hepruu Ha Jpyroil. Buasl crmektpoB. CHekTp YpoBHEH BSHepruM aromMa
BOZOpOJA
72 723 Bonnoseie cBoiicTBa yactun. BosHbl ne bpoinsa. KopnycKkynssipHO-BOJIHOBON TyalIu3M.
Jludpakius 37eKTPOHOB Ha KpUCTaIaX
7.24 CrnoHTaHHOE M BBIHY)KJCHHOE M3JTydyeHHEe. Y CTPOHCTBO M MPUHLUI paboTHI Jlazepa
795 TexHuueckue ycTpoHCTBa: CHEKTPANbHbIM aHamu3 (CHEKTPOCKOIN), Jia3ep, KBaHTOBBIH
KOMIIBIOTEP
7.2.6 Ilpaktudeckue paboThl. HabmoneHre TMHERYaTOro CreKTpa
ATOMHOE AJ1PO
7.3.1 Meronapl HAOTIOACHHS U PETUCTPALIUN DIIEMEHTAPHBIX YaCTHII
OtkpeiTHe paaunoakTuBHOCTH. OmbiTel  Pesepdopraa mo ompesneneHuio  cocraBa
7.3.2 pammoaktuBHOrO W3MydeHus. CBoiicTBa anb(a-, Oera-, ramMma-m3IydeHus. BrimsHue
paZlnOAKTUBHOCTH Ha KUBbIE OPTaHU3MBI
7.3 733 OTkpeiTHE IPOTOHA U HelTpoHa. Hykmonnas moxens sapa ['eitsenbepra — MBaneHko.
o 3apsn siapa. MaccoBoe uncio siapa. M3orornbl
734 Anbda-pacnaz. DIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacmnaj. ['aMMa-uznydeHue. 3akoH
paaMoaKTUBHOIO pacnaja
7.3.5 DuHeprus cBs3M HYKJIOHOB B sizpe. SnepHble cuibl. JledekT maccsl siapa
7.3.6 | Snepubie peakiuu. Jlenenue u CUHTE3 s1ep




Anepubiii peaktop. TepmosimepHbiii cuHTe3. [IpoOreMbl M MEPCIEKTUBHI SACPHON

737 SHEPreTUKU. DKOJIOTMYECKHUE aCIIEKTHI IIEPHON S3HEPTETUKU
7.3.8 DOnementapuble yacTHlbl. OTKpBITHE O3UTPOHA. PyHIaAMEHTATbHbIE B3aUMOICHCTBHUS
739 TexHudeckue ycTpoucTBa: JO3UMETp, Kamepa BuiibCoHa, AEpHBIM peakTOp, aTOMHAs
6omMba
7.3.10 IIpaktuueckue paboThl. McciemoBanue TpEKOB YacTHIL (110 TOTOBBIM (hoTorpadusim)
OJIEMEHTHI ACTPOOU3UKA
8.1  Bunu 3&3anoro Heba. Co3Be3ausi, spKue 3BE3/IbI, ITIAHETHI, KX BUANMOE JIBIKCHUE
82 Conneunas cucrema. [lnaners! 3emHOM Tpynmbl. [lnaHeTbI-TUraHTBl U UX CHYTHUKH,
KapJuKoBble I1aHeThl. Manbie Tena COJIHEUHON CUCTEMBI
8.3  Comnne, porochepa u atmochepa. CoHeyHass aKTUBHOCTh
8.4  Hcrounuk >Heprun CoHIA U 3BE3]]
3BE3/Ibl, UX OCHOBHBIE XAPAKTEPUCTUKU: MAcca, CBETUMOCTb, pajuycC, TEMIIEpATypa, UX
g5 | B3ANMOCB3b. JluarpaMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY. 3BE3/BI TJIABHOMN
IIOCJIEA0BATENbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTbY» JUIsl 3BE3]] IJIaBHOM
MIOCIE0BATEIbHOCTH
8.6 ###Par###Buyrpennee crpoenue 38€31. CoBpeMEeHHbIE IPEICTABICHUS O TPOUCXOXKICHUN
u 3Bostory CosHIa U 3BE371. DTaribl )KU3HU 3BE3]L
Mneunsiit  Ilyte — Hama Tanaktuka. CnupanbHas crpykrypa [anaktukw,
8.7  pacmpenenenue 3BE31, raza u nblUd. llonoxkenue u nBuxkenune Conuna B [ amakTuke.
[Inockast u chepuueckas noacucreMsl ['anakTuku
8.8  Tumbl ramakTuk. PaguoranakTiky u KBa3apsl. YEpHBIE ABIPHI B SApaX ralaKTHK
Bcenennas. Pacimpenne Beenennoii. 3akon Xa60:ma. Pa3zberanue ranaktuk. Bozpacr u
8.9 pamuyc Bcenennoit, teopusi bonbmioro B3peiBa. Mogenb «ropsiuein BceneHHOI.
PennkroBoe uznydenue
810 Macmrabnass ctpyktypa Bcenennoil. Meraranaktuka. Hepeménnbie mnpo0OieMbl

ACTPOHOMUHU




