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MNOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo ¢usuke 0a30BOT0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
obOpa3oBaHus pa3paboTaHa HA OCHOBE MOJOKEHUU U TpeOOBaHMUM K pe3yJsibTaTam
OCBOEHHUSI OCHOBHOM 00pa3oBaTenbHOM mporpammebl, npenctaBieHHbIX B OI'OC
COO, a Takke c¢ yd€toMm (eaepanbHOM paboueid TPOTpaMMbl BOCHHUTAHHS U
KOHIIETIIMU TpenojaBaHus yueOHoro mnpemmera «®Pusmuka» B 00pa3oBaTENbHBIX
OpraHu3anusax Poccumckou denepanuu, peaNU3YIOIINX OCHOBHBIE
00pa3oBaTEIbHbBIE TPOTPAMMBI.

Conep:kanue mnporpammbl 1o (U3UKE HampaBieHO Ha (GOPMUPOBAHUE
€CTeCTBEHHO-HAYYHOW KapTUHBI Mupa oOyuaromumxcs 10-11 xmaccoB mipu
00yuenun ux ¢usuke Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-ESITEIHLHOCTHOTO
noaxoma. [Iporpamma mo ¢wusuke coorBercTByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM pe3yJibTaTam
0o0yueHHUs, a TaK)KE YUMTHIBAET HEOOXOJAMMOCThH PEaATU3aAlUU MEKIPETIMETHBIX
cBsi3ed (PU3MKKM C €eCTEeCTBEHHO-HAyUYHBIMM Y4YeOHBIMU TmpeaMmeTaMu. B Hel
OMpPEICNAIOTCS OCHOBHBIC LIENM U3y4YeHUs: (PU3MKU HA YPOBHE CPEAHETO OOIIEeTo
00pa3oBaHusl, TIIAHUPYEMBIE PE3YJIbTAThl OCBOCHUSI Kypca (PU3UKU: JTMUYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gusuke BKIHOYAET:

e IUJIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca Gu3uku Ha 6a30BOM yPOBHE, B

TOM YHCJIE MPEJIMETHBIE Pe3yJIbTAThI 110 TO/1aM O0y4ECHUS;

e copaepkanue yuebHnoro npeamera «duzukay» no rogam oOyyeHuUs.

du3nka Kak Hayka O Hamboiiee OOMIMX 3aKOHAX MPUPOIbI, BBHICTyIas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIQJ B CUCTEMY
3HaHu# 00 okpy:xkatoieM mupe. LkonbHBIN Kype GU3UKN — CHCTEMOOOPa3yIONIHiA
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HNYECKUE 3aKOHBI
JeXaT B OCHOBE MTPOLIECCOB U SBICHUM, H3y4yaeMbIX XUMUEH, OMOJIOTHEH,
¢usnueckoit reorpadumeir m acrpoHomuen. Mcronb3oBaHWE W AKTHBHOE
npuMeHeHue  (Qu3nueckux 3HAHUN  OMpEeNeNsieT XapakTep ¢ pa3BUTHE
pPa3HOOOpA3HBIX TEXHOJOTHI B cdepe DHEPreTUKH, TPAHCIOPTA, OCBOCHHS
KOCMOCA, MOJIYYEHUS HOBBIX MATEPHUANIOB C 3aJaHHBIMU CBOWCTBAMHU M JPYTHUX.
N3yuenne ¢usnku BHOCUT OCHOBHOM BKJIaJ B (OpPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa OOydaromuxcs, B (GpopMHUpOBaHHE YMEHUU HPUMEHSTH
Hay4YHBIM METO/1 MO3HAHUS MPU BBIMOJIHEHUH UMU YU€OHBIX UCCIIEAOBAHUN.

B ocHoBy kypca ¢usuku s ypoBHsSI cpenHero oOiero oOpa3oBaHus
MOJIOKEH PAJI HWIEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHIUIBI €T0
MOCTPOCHHUSI.



Hoes yenocmuocmu. B COOTBETCTBHM C HEW KypC SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pa3leNoB (DU3HKHU, BKIIOUAET KaK
BOTIPOCHI KJTACCUYECKOM, TaK ¥ COBPEMEHHOUN (DU3HKH.

Hoes eenepanuzayuu. B cooTBeTcTBUM C HeEWl Marepuan Kypca (GU3HKH
o0beTuHEH BOKpPYr (Qu3MUecKuX Teopuid. Bemymum B Kypce sBIseTCS
dbopMupOBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTE€pUU, BEUIECTBE U
ToJie.

Hoes eymanumapuzayuu. EE peanusamusi mpeanosiaraeT WCMOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHANa (PU3MIECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHSI
busuku ¢ pa3BuTHEeM OOmIECTBA, a TaKKe C MHPOBO33PECHYCCKUMH,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMamMu.

Hoess  npuxnaowou  HanpaenennHocmu. Kypc ¢GU3MKKA — Tpeamnosiaraet
3HAKOMCTBO C HIUPOKHM KPYTOM TEXHUYECKUX U TEXHOJIOTHUECKUX MPHUIIOKCHHM
M3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs TMOCPEICTBOM BBEICHUS DJIEMEHTOB
CO/IepKaHUs, TOCBSIIEHHBIX OKOJOTHYECKUM TMpoOiIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKUW M TEXHOJOTUM, a TakKe OOCYKICHHUS
po0IeM palMOHATBLHOTO MPUPOIOTIONIB30BAHUS U IKOJIOTHYECKOW 0€30MaCHOCTH.

CTep)KHEBBIMH JJIEMEHTaMH Kypca (U3UKA HA YPOBHE CPEIHETOo OO0IIero
oOpa3oBanus sBIAOTCS (usmdeckue teopun ((HOpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTpOeHUS (GU3NUECKOU TEOPUH, POIU (HyHIAMEHTAIBHBIX 3aKOHOB U
NPUHITUIIOB B COBPEMEHHBIX MPEACTABICHHSIX O TNPHUPOJAE, TpaHUIAX
MPUMEHUMOCTH TEOPHUH, [JIs ONUCAHUS EeCTECTBEHHO-HAYYHBIX SIBICHUH W
MPOIIECCOB).

CUCTeMHO-IESITENIbBHOCTHRIN MOIX0 B Kypce (U3MKU pearn3yercs IMpexkse
BCEro 3a CUET OpPraHW3allid JKCIEPUMEHTAIBHOU NESATeTbHOCTH O0YYaroUuXCsl.
Jlns Ga3oBoro ypoBHS Kypca (HU3MKH — 3TO HCIOJIB30BAHHE CHUCTEMBI
(bpOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U Ja0OpPAaTOPHBIX PpadoT,
KOTOpbIE B MporpamMme 1o (usuke oO0bETUHEHBI B OONIMI CIMHCOK YYCHHYECKUX
MpaKTU4YeCKux padoT. BeigeneHne B yKa3aHHOM MepedHe JIabopaTOpHBIX padoT,
MPOBOJUMBIX /IS KOHTPOJS U  OILEHKH, OCYIIECTBISECTCS YYaCTHUKAMHU
o0pa3oBaTenpHOTO TIPOIIECCa HCXONS W3 OCOOCHHOCTEW IUITAHUPOBAHUS W
ocHameHuss kabwnera Qusuku. Ilpu 3TOM oOecmeunBaeTcs OBIAJCHUE
00yJaronmuMucsT yMEHUSIMA TIPOBOJUThL KOCBEHHBIE W3MEPEHUS, HWCCIIEIOBAHUS
3aBUCUMOCTEH (DU3MUECKUX BEIMYWH U TIOCTAHOBKY ONBITOB IO MPOBEPKE
MIPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMAaHHWE YIEISETCS PEIICHHI0 PACUYETHBIX M KaYeCTBEHHBIX
3amad. [Ipu 3TOM A1 pacu€THBIX 3a/1a4 MPUOPHUTETOM SIBIISIOTCS 33/1a4d C SIBHO
3aJaHHON (PU3UUECKOI MOJIETTBIO, TIO3BOJISIONINE MPUMEHSITh U3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jelia Kypca, TaK U WHTETPUPYS 3HAHUS U3
pa3HbIX pa3aenoB. /s KadecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHus Ha
00BsCHEeHHE TIPOTEeKaHUs (U3MUECKHX SIBIICHUNW W TPOIECCOB B OKPYKAIOIICH
KU3HU, Tpelyrompe BbIOOpa (U3MYECKOW MOJETH JIsi CHUTyallud NPAKTHKO-
OPUEHTUPOBAHHOTO XapakKTepa.

B cootBerctBum ¢ TtpeboBaHusmMu PI'OC COO k wmarepuaabHO-
TEXHHYECKOMY oOOecrmeueHn0 ydeOHOro mporecca 0a30BbI ypOBEHb Kypca
Gbu3MKM HA ypPOBHE CPEAHETO 00MIEro 00pa3oBaHMs JOKEH U3y4aThCs B YCIOBUIX
MPEIMETHOTO KaOuWHeTa (U3MKU WM B YCJIOBHSX WHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IWKiIa. B kabuHeTe (puU3uMKM MOMKHO OBITH
HeoOxomuMmoe nabopaTopHoe O00O0pyJOBaHME /Ui BBIMOTHEHUS YKa3aHHBIX B
nporpamMme 1o U3NKEe yUCHUHYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIMOHHOE
00opyI0BaHUE.

JlemoHcTpanmonHoe obopynoBaHue (opMUpyeTcs B COOTBETCTBHH C
MNPUHITUTIOM MUHUMAJIBHOW JIOCTAaTOYHOCTH W OOECHeYMBAET IMOCTAHOBKY
MEPEUYHCIICHHBIX B TMporpaMMe mo (U3NKE KIHYEBBIX JIEMOHCTPAIMI IS
UCCIEIOBAHMUS  W3Y4YaeMBIX  SBJICHUH W TPOILECCOB, OMIHPUYECKUX |
(byHIaMEHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHU.

JlaGopaTopHoe 00OpymOBaHHME JII YYEHHUYECKUX TMPAKTUYECKUX padoT
dbopMupyeTcsi B BUAE TEMaTHYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére
OIHOTO KOMIUIEKTa Ha JBYX OOydYammmxcsa. TeMaTH4ecKue KOMIUICKTHI
nabopaTopHOro 000pY/IOBaHUS JODKHBI OBITh ITOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
W3MEPUTETBHBIX CUCTEM B BHJIe TU(POBBIX T1ab0paTOpHid.

OCHOBHBIMHU TIENIIMH U3y4deHUs PU3UKH B 001IeM 00pa30BaHUU SBIISFOTCS:

e (¢dopMHUpOBaHME WHTEpPECAa WU CTPEMJICHHUS OOYyYarOUUXCs K HAYYHOMY
W3YYCHHUIO TPUPOJBI, PAa3BUTUE WX HWHTEIUICKTYAbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HAHUS U (HOPMHUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPYKAIOITUM SIBIICHUSIM;

e (GopMHpOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa H3yUYCHUS
OCHOB CTPOCHHSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (¢dopMHUpOBaHHE YMEHHH OOBICHATHL SBJICHUS C HCIOJIb30BAaHUEM
(bU3HYeCKUX 3HAHUN U HAYYHBIX JJOKA3aTEIbCTB;

e (dopMHUpOBaHKUE TIPEACTABICHUH O PONU (U3MKU IS Pa3BUTHUS JOPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHue 3TUX 1eneld obecreunBaeTcsl peuieHueM CIEeAyIOmuX 3a1ad B

mpoliecce u3ydeHus Kypca GU3nKu Ha YPOBHE CPETHEro 00mero oopa3oBaHus:



e mpuoOpeTeHue CHCTEMBI 3HAHUU 00  o0mux  (dusmdecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHsIX, BKJTIOYAs MEXaHUKY,
MOJICKYJISIDHYIO (DU3UKY, ODJIEKTPOAWHAMUKY, KBAaHTOBYIO (H3UKY H
3JIEMEHTHI acTpohu3uKm;

e (¢dopMHUpOBaHME YMEHHH TPUMEHATh TEOPETHYECKHE 3HAHUS A
oObsicHeHUs (DU3WYECKUX SBJICHUH B TPUPOAEC W IS TPUHATHUS
NPAKTUYECKUX PEIICHUN B TOBCETHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEHICHWS pa3IUYHBIX 337ad C SIBHO 3aJaHHOU
bu3nYecKoil MOMAENbI0, 3a/ad, MOAPAa3yMEBAIOIINX CAMOCTOSTEIHHOE
co3aanue GuU3NUecKor MOJENH, aJIeKBATHON yCIIOBUSM 3a1a4H;

e TIOHMMaHUE (PUBMYECKUX OCHOB U TIPUHIIUIIOB JCHCTBUS TEXHUYECKHX
YCTPOUCTB M TEXHOJIOTUYECKUX TMTPOIIECCOB, UX BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJaMH CaMOCTOSTEIbHOTO TUTAHMUPOBAHUS U TPOBEICHUS
(GU3HYEeCKNX JKCIEPUMEHTOB, aHAIW3a W HHTEpIIpETaruu WHGOpPMAIIHIH,
OTIpEIEIICHNS] IOCTOBEPHOCTH TOJIYYEHHOTO Pe3yIbTaTa,;

e CO3JaHHME YCJIOBUU IUISI Pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEA0BATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wm3ydenue ¢usuku (0a30BBIM ypOBEHB) HA YpPOBHE CPEIHEr0 OOIIETO
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 4aca B HEIENIO), B
11 xkmacce — 68 gacoB (2 yaca B HEIETIO).

[Ipennaraemsiii B mporpamme 1o (u3uKe TMepedyeHb Ja0OpPAaTOPHBIX U
MPAKTUYECKUX paldOT SABIACTCS PEKOMEHIOBAHHBIM, YYHUTEIh JIEJae€T BBIOOD
MpoBeIeHUusT J1abOpaTOpHBIX pPabOT M OMBITOB C Y4YETOM WHIWBUIYATbHBIX
0COOEHHOCTEH 00y4JarOIMNXCS.



COIAEPKAHUE OBYUEHUSA
10 KJIACC

Paznen 1. @®u3uka u1 MeTO/Ibl HAYYHOI' 0 MO3HAHUS

®dusuka — Hayka o npupone. Hayunsie METOAb MO3HAHUS OKPYKAOLIETO
mupa. Ponb 2JKkcnepuMeHTa W TEOPUHM B MPOLECCE TMO3HAHUS IPUPOMIBI.
DKCIEepUMEHT B (hU3HKE.

MopenupoBanne (pu3nuecKux sIBICHHN U mpoiieccoB. HayuHbie rumoTesbl.
®duznueckue 3aKOHbI U TEOPUU. ['paHUIIbl TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpunHIIUII COOTBETCTBHUSI.

Ponb u Mecto ¢usuku B GopMUPOBAHUU COBPEMEHHOW HAYYHOU KAPTHUHBI
MHpPA, B IPAKTUYECKOMN AEATEIbHOCTHU TIOAEH.

Jemoncmpayuu

AnanoroBeie ¥ HUGPOBbIE U3MEPUTENbHBIE NPUOOPHI, KOMIBIOTEPHBIC
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBwkeHHe. OTHOCHTENBHOCTH MEXAHHUYECKOTO JIBHIKEHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemernienne, CKOPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MaTepUAIbHONW TOYKH, WX MPOCKIMH HAa OCH CHCTEMBI KOOPIWHAT.
CrnoxxeHue nepemMenieHni U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSAMOJUHEHHOE BHkeHue. [ paduku
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHS, MYTH U TMepeMeIICHUs
MaTepHaIbHOU TOYKH OT BPEMEHHU.

CBobogHOE majeHune. Y CKOpeHue CBOOOTHOTO TaICHUS.

KpuBonuueitnoe  aBwkeHue. JIBmkeHue MaTepUAIbHONM  TOYKHA IO
OKPYKHOCTH C IMOCTOSTHHOW 1O MOYJII0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, THHEUHAS
ckopocTh. [lepuoa n yactora obpamierus. LleHTpocTpeMHuTEIbHOE YCKOPEHHUE.

TexHuueckue yCTpOMCTBA W TIPAKTUUECKOE MPUMEHEHHE: CIUIOMETD,
JBWDKCHUE CHAPS/IOB, IIEMTHBIC U PeMEHHBIC TTepeaayH.

Jlemoncmpayuu

Mogens cucTteMbl OTCUETA, WILTIOCTPALMS KHHEMAaTHYECKUX XapaKTEPUCTUK
JIBMJKEHUS.

[Ipeobpa3zoBanue ABMIKEHUN ¢ UCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[lagenue Ten B BO3AyXe U B pa3pe:KEHHOM IMPOCTPAHCTBE.

HaOmronenue aBwKeHUs Tena, OpPOIIEHHOTO MO YIJIOM K TOPHU30HTY U
TOPU30HTAIIHHO.



N3mepenue yckopeHust CBOOOIHOTO Ma/IeHHUS.

HanpaBnenue cCkopocTu npu ABUKEHUHU 110 OKPYIKHOCTH.

Yuenuueckuii skcnepumenm, nabopamoptvle pabomeol

N3yuyenne HepaBHOMEPHOTO ABWIKEHUS C LIEJIBbIO ONPEACICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKAY MOYTSIMH, HPOMIACHHBIMU TEJIOM 3a
MOCJIEIOBATEIBHBIE PABHBIE MPOMEXKYTKHM BPEMEHU MIPU PABHOYCKOPEHHOM
JOBW)KEHUH C HAYaJIbHOU CKOPOCTBHIO, PABHOM HYJIIO.

N3yuenue NBUKEHUS IIapUKa B BA3KOU JKUAKOCTH.

N3yuenue nBUKEeHUs Tena, OpPOIIEHHOTO0 TOPU30HTATILHO.

Tema 2. lunamuxa

[Ipyaiun  otHocurensHoCcTH  [amunes. IlepBein 3akoH  HprooToHa.
Nueprmanbable CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunmun cyneprosunuu cwi. Bropoit 3akon HeroToHa
IUIs MaTepUaIbHOU TOUKHU. TpeTunii 3akoH HbroTOHA 111 MaTepualbHbIX TOUEK.

3akoH BcemupHoro Tarorenus. Cuna Tsokectu. [lepBas kKocMmuueckas
CKOpPOCTb.

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

Tpenune. Buasl Tpenus (mokos, CKoabkeHus, kaueHus ). Cuna tperus. Cyxoe
tpenue. Cuiia TpeHus CKOJIbXKEHUs1 U cuia TpeHus nokos. Kosddunuent tpenus.
Cuita COpOTUBIICHUS IPU JIBUKEHUU TEJa B KUIKOCTU UIIU ra3e.

[locTynaTenbHOE U BpamiaTeabHOE ABUKEHUE a0COTIOTHO TBEPIOTO TENA.

MoOMEHT cunbl OTHOCUTENBHO OCH BpamieHus. [lnedo cunbl. VYcnoBus
paBHOBECHS TBEPIOTO TENA.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: MOJALINITHUKH,
JBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SBneHune nHepLUUn.

CpaBHeHUE MacC B3aUMOJECHUCTBYIONINX TEJL.

Bropou 3akon HerotoHa.

N3mepenune cu.

CnoxeHue Cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AedopMaruu.

HeBecomocTts. Bec Tena npu yCKOpeHHOM NMOBEME U T1A/ICHUMN.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUSL.

YcnoBus paBHOBecUs TBEpAOTO Tena. Buasl paBHOBeCHs.

Yuenuueckuii skcnepumenm, nabopamoptvle pabomeol

N3yuenue nBukeHus Opycka 1o HaKJIOHHOMU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTHU, BO3HHMKAIONIUX B MPYKUHE U
pe3uHOBOM 00pa3iie, OT ux aedopmaruu.

WUccnenoBanue yciIOBUM pPaBHOBECHUsSI TBEPAOrO Tejla, MMEKOLIETO OCh
BpalICHUS.

Tema 3. 3aKkoHbl COXpAHEHUA 6 MEXAHUKE

NMmynbec maTepuanbHOM TOYKM (TeNa), CHUCTEMBI MaTEPUATBHBIX TOYEK.
Nmnynse cuiabl M W3MEHEHHE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTtuBHOEC nBHMKEHME.

Pabota cuibl. MOIIHOCTE CHITHL.

Kunernueckas fsHeprusi MarepuajibHOM TOYKH. Teopema 00 HU3MEHECHHUU
KUHETUYECKOU YHEPTUM.

[TorernmanbHas JHEPTHUSL. [TorennmanpHas IHEPTUs YIpyro
nepopmupoBaHHo  mpykuHBL.  [loTeHnmanbHas  JHeprus  Tena  BOIM3U
MOBEPXHOCTH 3EMIIH.

[TorenumanbHbIC " HEMOTCHIIMAIbHBIC CHJIBI. CBs3b paboThI
HEMOTCHIUAIIBHBIX CHJI C WU3MEHECHHMEM MEXAHUYECKOW HIHEPTrUM CUCTEMBI TEI.
3aKOH COXpaHEHUS MEXaHUUECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHUYECKHUe YCTPONCTBA U MPAKTUYECKOE MPUMEHEHHME: BOJOMET, KOMEP,
MPY)KUHHBIN TUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBMIKEHHE.

[lepexon mOTEHIIMATBEHON YHEPTUHN B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomel

N3ydenne abCOMIOTHO HEYMPYroro yjaapa ¢ MOMONIBI JBYX OJWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIBI C M3MEHEHHUEM MEXaHWYECKOW YHEpPruu
TeJla Ha MPUMEPE PACTSHKEHUs PE3UHOBOTO JKIyTa.

Pa3znen 3. MouiekyjasipHasi pu3nKa 1 TEPMOAMHAMHKA

Tema 1. OcHoébl MONEKYAAPHO-KUHEMUYECKOU MeopUul

OcCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KUHETHUECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Huddysus. Xapaxrep IBHXKEHUS U
B3aUMOJICMCTBUSL YACTHUI[ BelleCcTBA. Mojaenu CTpOeHus rasoB, KUJIKOCTEH U
TBEPIBIX TN U 0OBICHEHUE CBOMCTB BENIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mostekyin. KonudectBo BemectBa. [loctosinaas ABorajipo.

TennoBoe paBHOBecue. Temmneparypa u €€ usMmepenue. lllkama Temmneparyp
Llenscus.



Mopens  uaeanpHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KUHETUYECKOW TEOpUM HACAIBHOTO ra3za. AOCONIOTHas TeMmmepaTypa Kak mepa
cpeHell KUHETHMYECKON HSHEepPruu TEIUIOBOro JBIbKeHusi uactul] rasa. [llkana
temrneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHenue MenneneeBa—Knanelpona.
3akon [lanerona. M3omporecchl B UieaibHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBiIeHHE H3OMPOIECCOB: H30TEPMaA, H30XO0Pa,
n3obapa.

TexHudyeckue yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
OoapomeTp.

Jlemoncmpayuu

OnbIThl, JOKAa3bIBAIOLIME JHUCKPETHOE CTPOEHUE BeliecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COEIUHEHUM.

OmnpiTel 10 TG y3UN KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Mopens onsita IllTepna.

OnbITHI, JOKa3bIBAIOIIINE CYIlIECTBOBAHHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHSI.

Mopaenb, unmocTpupyoias NpUupoay JaBJICHUS Ta3a HA CTEHKU COCya.

OnbIThl, WITIOCTPUPYIONINE YPAaBHEHUE COCTOSHUS HJCAIbHOTO Tasa,
H30IPOIECCHI.

Yuenuueckuii skcnepumenm, nabopamoptvle pabomeol

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHATE HAa OCHOBE WM3MEPEHUM
00bEMa KOMHATBI, JABJICHUS M TEMIIEPATYPbl BO3AyXa B HEM.

WccnenoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpaMu COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevt mepmoouHamuku

Tepmoaunamuueckasi cucteMa. BHyTpeHHsisE SHEPTHUs TEPMOJIUHAMUYECKOU
cucTteMbl U cnocoObl e€ n3meHenus. KonnuectBo TermnoTel U pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HUJEaIbHOrO  raza. Buasl  Temnonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3TyUeHHE. Y AenbHas TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TemnoTel npu Temionepeaaye.

[lonsitue 00 ammabatHom mporecce. [lepBblii 3aKOH TEPMOAMHAMUKHU.
[Ipumenenue mepBOro 3akOoHa TEPMOIUWHAMHKHM K wu3omporeccaM. ['paduueckas
UHTepIpeTanus paboThI rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpaTuMocTh mpo1ieccoB B IPUPO/IE.

TennoBeie  Mamuubl.  [IpuHIUNBL ~ JEWCTBUS — TEIUIOBBIX — MAIIUH.
[IpeobpazoBanust ’Heprur B TemaoBbiXx MmammHax. Koadduuuent none3Horo
nevictBus TeroBoi Mammubl. ukn Kapro u ero koadduimeHt mnone3Horo
JOeNCTBHS. DKOJIOTUYECKUE MPOOIEMBbI TEIUIOIHEPTETUKH.



TexHudyeckue yCTpOUCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOIOAWIbHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meneHne BHYTpPEHHEW JHEPrUM Tejla MPU COBEPIIEHUHM PAOOTHI: BBUIET
npoOku u3 OyTBUIKM MO JEMCTBHEM CXKATOTO BO3[yXa, HarpeBanue s¢upa B
JTATYHHOU TPyOKe MyTEM TpeHHs (BHACOAECMOHCTPAITHA).

W3menenue BHyTpeHHEN YHEPTUH (TeMIIEpaTyphl) Tea Npu TeIionepeaaye.

OneiT 1m0 anuabaTHOMY pACHIMPEHHI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATETIS.

Yuenuueckuii skcnepumenm, nabopamoptvle pabomeol

N3mepenne yaenbHON TENIOEMKOCTH.

Tema 3. Azpezammnvie cocmoanusa eeuiecmea. DPazoevie nepexoont

[lapooOpaszoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCONOTHAA U
OTHOCHUTENbHASA BIAXHOCTh BO3Ayxa. HaceliieHHbI map. YjaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCThL TEMIIEPATYPhI KUTICHHS OT JIaBJICHHUS.

Tépnoe teno. Kpucrannuyeckue u amopdusie Tena. AHU3OTPOIHUS CBONCTB
kpuctamnoB. Kuakue xpuctamibl. CoBpeMeHHble Marepuansl. llnaBrnenue u
KpUCTau3amus. Y aeapHas Termiora miapinenus. Cyonumanusi.

YpaBHeHHE TETI0BOTO OanaHca.

TexHudyeckue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTHU MOIYUYECHHUs] COBPEMEHHBIX MATEpHUANIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MAPOB.

Kunenue npu nOHUKEHHOM JIaBIICHUH.

CniocoOb1 n3MepeHUs BIAXKHOCTH.

HabnroneHue HarpeBaHus U MJIaBJICHUS] KPUCTAJUTMYECKOTO BENIECTBA.

JleMoHCTpalust KpUCTasIoB.

Yuenuueckuii skcnepumenm, nabopamoptvle pabomeol

N3mepeHue OTHOCUTEIBLHOM BIAXKHOCTH BO3/IyXa.

Pa3znen 4. DinekTpoguHaMHuKa
Tema 1. Dnekmpocmamuka
OnekTpu3alus Teld. OIEeKTpUYecKu 3apsan. JBa Buaa 2NEKTPUUYECKHUX
3apsioB. [IpoBOAHMKM, AUANEKTPUKH U MOJYNPOBOAHUKH. 3aKOH COXPAHEHHS
INEKTPUYECKOTO 3apsija.
B3aumopeiicteue 3apsnoB. 3akod Kynona. TouedHbIN IEKTPUUECKUM 3apsil.
Onexktpuueckoe mone. Hampsok€HHOCTH  dnekTpudyeckoro mnons.  [IpuHnun



CYINEPIIO3ULIUM DJIEKTPUYECKUX TOJeH. JIMHUM HanpssKEHHOCTU DIEKTPUYECKOTO
OIS,

PaGora cunm  anexktpocratrnueckoro  moisd.  llorennman.  PasHocthb
noTteHuanoB. [IpOBOAHUMKM M [OUDIIEKTPUKUA B IJIEKTPOCTATUYECKOM IMOJIE.
JusnekTpudeckas NpOHUIAEMOCTb.

OnekTpoémrocTs. Konaencarop. DneKTpoEMKOCTh MIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsuKEHHOTO KOHJIEHCAaTopa.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: DJIEKTPOCKOIL,
ANEKTPOMETP, DIIEKTPOCTATHUYECKAsl 3allUTa, 3a3eMJICHUE AJIEKTPONPHOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHbBINM anmnapar, CTPYUHBIM IPUHTED.

Jemoncmpayuu

YCTpOUCTBO Y MPUHIUAI JEUCTBUS DIIEKTPOMETPA.

B3aumopeiicTBue HadIEKTPU30OBAHHBIX TEN.

DIEKTPUUECKOE MOJIE 3aPSKEHHBIX TEl.

[IpOBOHUKHU B INEKTPOCTATUIECKOM TOJIE.

DneKkTpocTaTuuecKkas 3anuTa.

JIMDIIEKTPUKU B DJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh  DIIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIONIAIU
MJIACTHH, PACCTOSAHUS MEXKIAY HUMH U UIIEKTPUIECKOU IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOpA.

Yuenuueckuii skcnepumenm, nabopamoptvle pabomeol

N3mepenne anekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosanustii 3nekmpuveckuit mok. Toxu é paziuunsix cpeoax

DNEeKTPUUECKUM TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hamnpsikenue. 3akon Oma uist yyacTka IEIu.

DNEKTPUUECKOE COMPOTUBICHUE. Y/IeIbHOE COMPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapajliebHOE, CMEIIAHHOE COSTUHEHNE IPOBOAHUKOB.

Pabora oanektpuueckoro Toka. 3akoH JDkoyis—Jlenma. MontHOCTh
INEKTPUYECKOTO TOKA.

DNEeKTPOABUIKYIAs CUJIa U BHYTPEHHEE COMPOTHUBICHUE HCTOYHUKA TOKA.
3akon Oma s TOJTHOU (3aMKHYTOM ) AeKTpudeckou 1enu. KopoTkoe 3aMbIKaHUE.

DNEKTpPOHHAs ~ TPOBOJAMMOCTH  TBEPABIX  METAJLIOB. 3aBUCHUMOCTD
CONPOTUBJIEHUS METAIIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DNeKTpUUeCcKui TOK B Bakyyme. CBONCTBA DJIEKTPOHHBIX MTYYKOB.

[TonynpoBOAHUKMU. CobOcTBeHHas u MPUMECHAs IPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—n-nepexoaa. [lomynpoBoaHKOBBIE TPUOOPHL.

ONeKTpUYeCKuid TOK B  pacTBOpaXx H  paciiiaBaXx  DIIEKTPOJUTOB.
DNEKTPONUTUYECKAS JUCCOIUALIUS. DIEKTPOIIH3.



OnekTpuueckuid TOK B razax. CaMOCTOSTENbHBIM M HECAMOCTOSTEIbHBIN
paspsan. Monnus. [Inasma.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE MPUMEHEHHUE: aMIEepMETP,
BOJIBTMETP, PEOCTAaT, HUCTOYHUKH TOKA, OJIEKTPOHATPEBATENbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPHUOOPHI, TEPMOMETP COTPOTUBIICHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPBI U POTOPE3UCTOPHI, MOIYITPOBOAHUKOBBIN IUO]], TaJIbBAHUKA.

Jemoncmpayuu

N3mepenne CUibl TOKAa U HAMPSKEHUS.

3aBUCUMOCTh COTMPOTUBIICHUS HWJIMHIPUYECKUX IPOBOJHUKOB OT JJIUHBI,
MJIOMIAU MONEPEYHOr0 CEUCHMS U MaTepuaa.

CmemaHHoe COeTMHEHUE TPOBOTHUKOB.

[IpsiMmoe wu3mepeHue dieKTpoABuKynield cunbl. KopoTkoe 3aMmbikaHue
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMMEPATYPHI.

[IpoBOAUMOCTB ITEKTPOIUTOB.

WckpoBo pa3psia U NPOBOJAUMOCTh BO3ayXa.

OaHOCTOPOHHSISI TPOBOAUMOCTH AHO/IA.

Yuenuueckuii skcnepumenm, nabopamoptvle pabomeol

N3yuenue cMENIaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenune 31eKTPOABMIKYILIEH CHUIIbI UCTOYHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBJICHUS.

Hab6nronenue snexkrponusa.

MexnpeameTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COJIEPIKATENBHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
OMOJIOTUH, XUMHH, TeOrpadUU U TEXHOIOTUH.

Mescnpeomemuvie nonsamusi, CBA3aHHbIE C WU3YYEHUEM METOJIOB HAy4YHOTO
MO3HAHUS: SIBJIEHUE, HAy4HbIM (hakT, runoresa, (u3uMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOeHUE, IKCIIEPUMEHT, MOACIMPOBAHUE, MO/IEIIb, U3MEPEHHUE.

Mamemamuka: pemieHUE CUCTEMbl ypaBHEHHM, IuHeWHas QyHKIusA,
napabona, runepOona, ux rpaduku U CBONWCTBA, TPUTOHOMETpUUECKUE (YHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

Buonoeus: MexaHuueckoe JIBUKEHUE B JKUBOU npupone, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIUIONEPENAayH, TEIJIOBOE PABHOBECHUE),
INEKTPUYECKUE ABJICHUS B )KUBOU MIPUPOE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIpHAsi Macca, TEIUIOBbIE CBOWMCTBA TBEPIBIX TEN, KUJIKOCTEU H



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTUYECKAs JAUCCOLUALNSA,
rajbBaHUKa.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeodpa3zoBaHUe BHKEHUN C HMCHOJb30BAHUEM MEXAHU3MOB,
y4E€T TPEHUs] B TEXHUKE, MOJAIIMIHUKUA, HCHOJIH30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET M JpYyrue), ABUTATE]lb BHYTPEHHETO
cropanusi, mapoBasi TypouHa, ObITOBON XOJIOAUIBHUK, KOHIUIIUOHED, TEXHOJIOTUU
MOJIYy4YEeHUsT COBPEMEHHBIX MAaTEpPUAIOB, B TOM YHCI€ HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATHYECKAas 3allUTa, 3a3€MJIEHHUE AIEKTPONPHOOPOB,
KCEPOKC, CTPYHHBIN MIPUHTED, INEKTPOHATPEBATEIIbHBIE puoOpHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. DinekTpoguHaMHuKa

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUA

[loctossHupie  MarHuThel.  B3amMoaelcTBHE — ITOCTOSHHBIX ~ MarHUTOB.
MarnutHoe mnoJsie. Bektop wmarHuTHOW WHAYKUUHM. [IpuHUIMO Cynepno3uiiuu
MAarHUTHBIX TOJieH. JIuHum marHutHOM WHAYKUWU. KapTuHa NMUHUNA MarHUTHOU
WHAYKIIMU TOJIS TOCTOSSHHBIX MAarHUTOB.

MarautHoe T1OJ€ TPOBOAHMUKA ¢ TOKOM. KapTwHa JHUHUN WHIYKIIUA
MArHUTHOTO TIOJIsA JUJIMHHOTO MPSAMOIO TMPOBOAHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKX ¢ TOKOM. OnbIT DpcTena. BzanmoaeiicTBue mpoBOIHUKOB C
TOKOM.

Cuna Ammepa, €€ MOJTyJIb U HalpaBJICHHE.

Cuna Jlopennia, e€ Mmoaynb U HampaBjieHUe. JIBIKeHNE 3apsKCHHON YaCTHIhI
B OJTHOPOJHOM MarHUTHOM moJie. Pabota cumbl JlopeHria.

SlBneHue DIIEKTpOMAarHMTHOM HWHAYKUMU. [lOoTOK BeEkTOpa MarHUTHOU
WHAYKIUA. DJIEKTPOABIKYILAS CWJIA HWHAYKIUA. 3aKOH DJJIEKTPOMAarHUTHOMN
unaykuuu dapanes.

BuxpeBoe »3ekTpuuecKoe TMoje. ONEKTPOJABHXKYIIAs CUJa HWHIYKIUA B
MPOBOJAHUKE, IBUKYIIIEMCS MOCTYNATENBHO B OJHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTL.  SIBIEHHUE CAMOMHAYKIIMH. OJEKTPOABWXKYIAS CHJIA
CaMOUHAYKIIUH.

DHEeprusi MAarHUTHOT'O TMOJISI KATYIIKA ¢ TOKOM.

DNEeKTPOMAarHUTHOE TIOJIE.

TexHu4yeckue yCTpOWCTBA U MNPAKTUUECKOE TPUMEHEHHE. MOCTOSHHBIC
MAarHUThl, JJCKTPOMATHUTHI, DJICKTPOJBUTrATE]Ib, YCKOPUTEIU DJIEMEHTAPHBIX
YaCTUIl, UHAYKIIUOHHAS TIE€Ub.



Jlemoncmpayuu

OmnpIT OpcTena.

OTKJIOHEHHE DJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIuHUM MHIYKIIMKM MAarHUTHOTO MOJIS.

B3aumoeicTBrue AByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

JlevictBue cuibl JIOpeHIa Ha KMOHBI AJIEKTPOJIUTA.

SBeHUE INEKTPOMATHUTHON UHAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJICKTPOJABIIKYIICH CHUIBI MHIYKIIUA OT CKOPOCTH HU3MEHEHUS
MAarHuTHOTO TTOTOKA.

SBreHUE CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomel

N3yyeHne MarHuTHOTO MOJISl KATYIIKUA C TOKOM.

WccnenoBanue AUCTBUS MOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sIBICHUS AJEKTPOMArHUTHON UHIYKITUH.

Pa3jen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble KoJ1e0anus

Konebarensnas  cucrema. (CBoOOgHBIE  MEXaHUYECKHE  KOIeOaHUS.
lMapmonnueckue konebanusi. [lepuon, vactora, ammiutyna u ¢asza KoiaedOaHui.
[IpyxuHHBIM MasTHUK. MaTeMaTU4ECKUU MASTHUK. YPABHEHHUE TaPMOHUYECKHUX
koneOanuil. [IpeBpaiiienne Hepruu nNpu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenpubiii kKoHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATbHOM KOJIeOATeTbHOM KOHTYpe. AHAJNOTUS MEXKAY MEXAaHUYECKUMHU U
ANEeKTpOMarHuTHeIMU  Konebanusamu. @dopmyna Tomcona. 3akoH coxpaHEHHS
YHEPIUM B UACATHLHOM KOJe0aTeThbHOM KOHTYpE.

[IpenacraBnenue o 3aTyxaronmx kojedaHusx. BoIHyKIeHHbIE MEXaHUYECKUE
KoneOanus. Pezonanc. BeiHyK/IeHHBIE DIEKTPOMAarHUTHBIE KOJICOAHHUS.

[lepemennniii  TOkK. CHHYCOMIANBHBIM TIEPEMEHHBIM TOK. MONITHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYJIHOE€ U JIEUCTBYIOIlee 3HAYEHUE CWIbl TOKa U
HAIPSKEHUSL.

Tpancdopmarop. [IpousBoacTBo, nepeaadya u noTpedICHUE MEKTPUUECKOU
OHEPruM. DKOJOTHUECKHUE PUCKU TIPU MPOU3BOJCTBE 3MekTpodHepruu. Kynbrypa
HCIIOIB30BAHUS AJIEKTPOIHEPTHU B TIOBCETHEBHOM KU3ZHHU.

TexHudyeckue yCTpOWCTBA U TMPAKTUUYECKOE TMPUMEHEHUE: DIIEKTPUUESCKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU dJEKTponepeaay.

Jlemoncmpayuu

WccnenoBanue mnapamMeTpoB KojaeOaTENbHONW CHUCTEMBI (MPYKUHHBIA WA
MaTeMaTUYECKUM MAsSTHUK).



HabmroneHue 3aTyxarmnmx KoJIeOaHu .

WccnenoBannue CBOWCTB BBIHYKICHHBIX KOJICOAHHHA.

Habnronenue pe3onanca.

CB00OIHBIE 2JIEKTPOMATHUTHBIC KOJICOAHUS.

OcuunnorpaMmbl (3aBUCUMOCTH CUJTBI TOKA M HAMPSKEHUSI OT BPEMEHU) s
ANEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mnocnenoBaTelbHOM COEAUHEHUM PE3UCTOpA, KATYILIKU
HMHJIYKTUBHOCTHU U KOHJEHCATOPA.

Mopens nTuHUM NEKTPONEepeaauHn.

Yuenuueckuii skcnepumenm, nabopamoptvle pabomeol

WccnenoBanue 3aBUCUMOCTU MEPHOJIA MANbIX KOJeOaHHUI Ipy3a HAa HUTH OT
JUTMHBI HUTH ¥ MacChbl rpy3a.

HccnenoBanue nEepeMEHHOr0O TOKA B LEOM U3 MOCIEI0BATEILHO
COEMHEHHBIX KOHJIEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHbLE 60IHbL

Mexanuueckue BOJHBI, ycioBusi pacnpoctpanenus. [lepuon. Cxopoctb
pacnpocTpaHeHuss U JiuHA BOJHBL. [lomepeunsle M TPOAOJIBHBIE BOJIHBL.
Nurepdepenius u qnudpaxiys MeXxaHUIECKUX BOJTH.

3Byk. CropocTh 3ByKa. ' poMkocTh 3Byka. Beicota Tona. Tembp 3ByKa.

DNEeKTPOMATHUTHBIE BOJHBL. Y CIOBUS M3IYyUYEHHS DJIEKTPOMATHUTHBIX BOJIH.
B3aumnuas opuenrtanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBONMCTBA
ANEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPETOMIIEHUE, Moispu3anus, Audpakius,
unrepdepenims. CKOpoCTh MEKTPOMATHUTHBIX BOJIH.

[IIxana »neKTpOMarHuTHLIX BONH. [IpuMeHeHHE 2NEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBs3H U TeneBuAcHUs. Pagnonokanus.

DNEeKTPOMATHUTHOE 3arpsSI3HEHUE OKPYIKAIOIIEN CPEIb.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPA3ByKOBas [IMArHOCTUKA B TEXHUKE M MEIMUIMHE, pajap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neun.

Jemoncmpayuu

O6pa3oBanue U pacIpPOCTPAHEHHUE MOMEPEUHBIX U MPO/IOABHBIX BOJIH.

Konebnronieecs Teno Kak UCTOYHUK 3BYKA.

HabnroieHre oTpaxeHust U mpeioMICHUSI MEXaHUYECKUX BOJTH.

Habnronenue unteppepeHnuu u nuppakiuu MeXaHM4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HabnroieHne CBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C AMIUIATYIOM U
YaCTOTOM KOJICOaHUH.



HccnenoBanue CBOWCTB INEKTPOMArHUTHBIX BOJIH: OTpakKEHHUE,
MpeIoMIIeHHE, oisipu3anus, udpaxius, uHTepepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonuHeniHOE pacnpoCTpaHEHUE CBETa B
onHopoaHou cpene. Jlyd ceera. ToueuHbINM HICTOUHUK CBETA.

Otpaxenue cBera. 3aKkoHbl oTpakeHusi cBeta. [locTpoeHue m3oOpaxeHuii B
IJIOCKOM 3€pKarie.

[Ipenomiienne cBeta. 3aKOHbI MPEeNOMIECHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNnb
npenomnenus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroa mMOIHOTO
BHYTPEHHETO OTPAXKEHHUS.

Jucnepcust cBera. CrnoxHbIN cocTaB Oenoro ceerta. LIBer.

Cobuparomne u pacceuBaroue auH3bL. ToHkas muH3a. DOKyCcHOE
paccTosiHMEe M ONTUYECKas cuila TOHKOM nuH3bL [locTpoeHue uzoOpaxkeHuit B
CcOOMpAIONIUX M pacceuBaromux JuH3ax. PopMmysa TOHKON JIMH3bL. Y BEIUYECHUE,
JaBaAEMOE JIMH30M.

[Ipenensl npUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. HWnatepdepenuuss cBera. KorepeHTHbIE HMCTOUYHHKH.
YcnoBusi HaOMIOAEHUST MAKCUMyMOB W MHUHUMYMOB B UHTEpP(hEpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Judpakmua cBera. JudpaxkuuonHas pemeéTka. YCIOBHE HaOMIOACHUS
[IABHBIX ~MAaKCMMYMOB TIpM  MAJAEHUM MOHOXPOMATHYECKOrO0 CBE€Ta Ha
Tu(dpaKIMOHHYIO PEHIETKY.

[Tonsipuszauus ceera.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHME: OYKH, JIyMa,
dboToanmnapaT, NPOCKIMUOHHBIA amnmapar, MHUKPOCKOM, TEJIECKOM, BOJOKOHHAS
onTuka, Mu(ppakinoHHas peiéTka, TOJISIPOUS.

Jemoncmpayuu

[IpsmMonnHENHHOE pacnHpOCTPAHEHUE, OTPAKEHUE U MPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOopHL.

[Tonnoe BuyTpenHee oTpaxkeHue. Mojienb CBETOBOA.

HccnenoBanue cBOMCTB 300paKeHU B JIMH3AX.

Mopenu MUKpPOCKONA, TEIECKOTA.

Habmronenue natepdepeHunu cera.

Habmronenue audpakiuu cBerTa.

Habnronenue nucnepcun cBeTa.

[Tonydenue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[lonyuenue cniekTpa ¢ TOMOMIIBIO TUPPAKIIUOHHON PEIIETKH.

HabnroieHue nossipusaiuu CBeTa.

Yuenuueckuii skcnepumenm, nabopamoptvle pabomeol



N3mepenne nokas3aresns nNpeioMICHUS CTEKIIA.
HccenenoBanue CBOWCTB 300paKEHUN B JTMH3AX.
Habmronenue nucnepcuu cBeTa.

Pa3znen 6. OcHOBBI cCrieNMAJIBHOM TEOPUH OTHOCUTEIBHOCTH

['paHuiibl  TPUMEHHUMOCTH  KJIACCHYECKOW  MexaHuku.  [locTymaTsr
CMIEIUATBLHOM TEOPUHM OTHOCUTEIBHOCTUA: WHBAPHAHTHOCTh MOMYNS CKOPOCTH
CBETa B BaKyyMe, IPUHITUT OTHOCUTEIHLHOCTH DIHINITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMe/JICHHE BPEMEHU M COKpAIICHHE
JUTAHBI.

DHeprust 1 UMITYJIbC PENSATUBUCTCKOM YACTHUIIBI.

CBs13b MacChl ¢ PHEPTUEH U UMITYJIBCOM PEISTHBUCTCKON YaCTUIIBI. DHEPTUS
TTOKOSI.

Paznen 7. KBantoBas pusuka
Tema 1. dnemenmol KeaHMOGOU ONMUKU
®ortonsl. ®opmyna [Tnanka cBs3u sHeprun GOTOHA C €r0 YACTOTOU. DHEPruUs
Y UMITYJIbC (POTOHA.
OtkpeiTue n uccinenosanue pororddexra. Onbitel A. I'. CToneTroBa. 3aKOHbBI

dororddexra. Ypauenue DiHmTerHa g dorodddexra. «Kpacnas rpanuma»
dororddekra.

JlaBnenne ceera. OnbiTel I1. H. JIeGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHudyeckue yCTpOWCTBA M NPAKTUUECKOE TMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTuuk, coHeuHas 6arapesi, CBETOAHO/I.

Jemoncmpayuu

doTorhPeKT HA YCTAHOBKE C IIMHKOBOW TUTACTUHOM.

HccnenoBanue 3ak0HOB BHEHIHETO (poTtodrddexra.

Caeronuo.

Comnneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Peszepdopna mo paccessHUIO o -4aCTHIL.
[Inanerapuas mognens artoma. Iloctynater bopa. W3nyuenme u mnornouieHue
(GOTOHOB TpU MEpexXoje aroMa C OJHOTO YPOBHSI JHEPrUu Ha Apyroil. Bumsl
criekTpoB. CHeKTp YpOBHEH dHEPTrUu aToMa BOJIOPO/IA.

BonnoBeie cBolicTBa yactuil. BomHsl ae bpoiins. KopnyckynspHO-BOTHOBOM
Dyanus3M.

CrnoHTaHHOE U BBIHYK/ICHHOE U3TyUYCHHE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: CHEKTPaIbHbIN
aHanu3 (CMEeKTPOCKOM), Jla3ep, KBAHTOBBIM KOMIIBIOTED.



Jemoncmpayuu
Mogens onbita Pesepdopaa.
Ornpenenenue JIMHBI BOJIHBI J1a3epa.
HabnroieHre nuHeM4aThiX CIEKTPOB U3TyUYCHHSI.
Jlazep.
Yuenuueckuii skcnepumenm, nabopamoptvle pabomeol
Habmrogenue nMHENYaTOro CreKkTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, TOKA3BIBAIOIIUE CIOKHOCTh CTpoeHus siapa. OTKpbiTHE
paguoaktuBHocTH.  OmnbiTel  Pesepdopma mo  ompeneneHui0  cocTaBa
paauoakTuBHOTO wu3nyueHus. CBoiicTBa anbda-, Oera-, raMma-u3IydeHUS.
Bnusinne paanoakTMUBHOCTH Ha KUBBIE OPTAHU3MBI.
OtkpeiTHE TIpOTOHA W HeWTpoHa. Hykimonnas mogmens siapa [eiizenOepra—
NBanenko. 3apsg sapa. MaccoBoe uucio siapa. U3otonsr.
Anbda-pacnan. DIEKTpOHHBIM M TMO3UTPOHHBIM Oera-pacmana. [‘amma-
u3JIydeHue. 3aKOH paguoakTUBHOTO pacmaja.
DHeprus CBsi3U HYKJIOHOB B sifipe. Snepubie cunbl. [Jedext maccest sapa.
Anepublie peakuuu. /lenenue u CUHTE3 SAEP.
Anepusiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M MEPCIEKTUBEI
AIEPHOM IHEPTETUKU. DKOJIOTUYECKHUE ACTIEKThI SIIEPHON YHEPTETUKH.
DneMeHTapHble YacTullbl. OTKPBITUE MO3UTPOHA.
MeToabl HAOTIOICHHS U PETUCTPALIMH DJIEMEHTAPHBIX YACTHIL.
dyHpamMeHTanbHbIe B3auMOoieiCcTBHS. EAMHCTBO (hr3nyueckoil KapTUHBI MUpa.
TexHuueckue yCcTpoNCTBAa U MPAKTUYECKOE NMPUMEHEHUE: JTO3UMETP, Kamepa
Bunbcona, siaepHbiii peakTop, aToMmHas oomM0a.
Jemoncmpayuu
CuéTuynK MOHU3UPYIOIINX YACTHIL.
Yuenuueckuii skcnepumenm, nabopamoptvle pabomeol
WccnenoBanue TPEKOB 4acTHII (110 TOTOBBIM (poTOTpadusim).

Pa3znen 8. DiieMeHTbI ACTPOHOMMHU U ACTPOPU3UKH

OTarsbl Pa3BHUTHA aCTPOHOMHHA. HpHKHEUj[HOG H MHUPOBO33PCHYCCKOC 3HAYCHHC
dCTPOHOMHH.

Buna 3Bé3gHoro Heba. Co3Be3aus, spkKue 3BE3MbI, IUIAHETHI, UX BHIAUMOE
JIBUKCHHUE.

ConHeyHas cucTeMa.

Comnnne. ConHewyHass akTUBHOCTb. Mctounmk sHeprum CoNHIIA W 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKH. J(MarpamMma «CIEKTpalbHBIM KiIacc —
CBETHMOCTB». 3BE3AbI TJIABHOM ITOCICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» i1 3BE3]l TJIABHOW MOCJEI0BATEIbHOCTU. BHYTpeHHEE CTpOCHUE



3B€31. CoBpeMeHHbIE TIPEACTABICHUSI O MPOUCXOXKICHUHU U dBomonuu ConHia u
3BE3/1. DTaNbl JKU3HU 3BE3].

Mneunsiii [Iyte — nama [Namaktuka. [lonmoxxenwe u naBwkenune ConHIA B
lNamaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. YEPHBIE OBIPHI B sIpax
rajaKkTHK.

Bcenennas. Pacmmmpenue Beenennoii. 3akon Xa00ma. Paz0eranue rajakTuk.
Teopus bonwiioro B3peiBa. PEMMKTOBOE U3ITyUEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménubie npoOaeMbl aCTPOHOMUM.

Vuenuuecxkue nabnooenus

HabnroieHusi HEBOOPYKEHHBIM TJIA30M C UCIIOIB30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHHUM ISl OTIPE/IENICHUSI TOJIOKEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3usi CEeBEpHOTO MOTYIIAPUSI U SIPKUE 3BE3 B

Habmronenus B Teneckon Jlynsl, mnaner, Mieunoro [lytu.

Ob6o01mao1Iee MOBTOPEHHE

Ponb ¢u3uku w0  acTpOHOMHH B HSKOHOMHMYECKOHM, TEXHOJIOTHYECKOMH,
COIMATILHOM M dTUYECKOM cepax AesTeTbHOCTU YelIOBEeKa, POib U MECTO (DU3UKHU
U ACTPOHOMHUHU B COBPEMEHHON HAYyYHOU KapTHHE MHUPA, POib (PU3UUECKON TeOopuun
B (opMupoBaHMM TpeNCTaBICHUN O (PU3UUECKOM KapTUHE MHpPA, MECTO
dbu3ndeckoil KapTUHBI MUpa B OOLIEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTABICHUM O IPUPOJIE.

MexnpeameTHbie CBA3U

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 Kiacce OCyIIEeCTBISIETCS C
Y4ETOM COJIEPIKATENBHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
OMOJIOTUH, XUMHH, TeOrpadUU U TEXHOIOTUH.

Mescnpeomemuvie nonsamusi, CBA3aHHbIE C WU3YYEHUEM METOJIOB HAy4YHOTO
MO3HAHUS: SIBJIEHUE, HAy4HbIM (hakT, runoresa, (u3uMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOeHUE, IKCIIEPUMEHT, MOACIMPOBAHUE, MO/IEIIb, U3MEPEHHUE.

Mamemamuka: pemieHHE CHUCTEMBI YPABHEHHH, TPUTOHOMETPUYECKUE
GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJAECTBO, BEKTOPbI M UX NPOEKIMU HAa OCH KOOPJHMHAT, CIOXKEHUE BEKTOPOB,
MPOU3BOJIHBIE DIIEMEHTAPHBIX (YHKIHMM, MPU3HAKH TOA00US TPEYTrOJIbHUKOB,
ompeieNieHHEe TUIOMIAU TIOCKUX Guryp u oobéma Ter.

Buonoeus: »neKTpUUeCKUe SBJICHUSI B JKUBOM MpHUPOIE, KojieOaTenbHbIE
IOBW)KEHUS B JKMBOM MPUPOJIC, ONTUYECKUE SIBJICHUS B )KMBOW MPUPOJE, ACHUCTBUE
paaualy Ha JKUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAIINYECKass CTPYKTYpa TBEPABIX
TeA, MEXaHU3Mbl OOpa30BaHUSI KPUCTAJUIMYECKOW PpEIIETKU, CHEKTPaIbHbIN
aHamus.



leoepagpus: MarHUTHBIE TIOJIOCA 3€MJIM, 3aJe)KM MArHUTHBIX  PYII,
dhoTochEMKA 3eMHOM TOBEPXHOCTH, MIPEACKA3AHNUE 3EMIICTPSICEHU.

Texnonocua: nWMHUM DIEKTPONEpenady, TE€HEPATOpP MNEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENlb, WHAYKIIMOHHAS TI€Yb, pajap, pPaauonpuEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBYU-meub, MpOEKIIMOHHBIN amnmapaT, BOJOKOHHAS ONTHKA,
conHe4Has OaTtapes.



ININIAHUPYEMBIE PE3VYJIbBTATbBI OCBOEHHS IPOI'PAMMBI 1O
®U3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUSA

OcBoenune yueOHOro mpenmera «®Pu3nka» Ha ypOBHE CpEAHEr0 OOIIEro
00pa3oBanus (0a30BbI YPOBEHB) JOKHO OOECIEUUTH JOCTHUKECHHE CIICHYIOIINX
JTUYHOCTHBIX, METANIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTAaTOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pE3yJIbTAThl OCBOEHUSI yUeOHOTrOo npeaMera «Pu3nKay I0IKHBI
OTpa)kaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCA PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UIMEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHHH, COOTBETCTBYIOIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOMIECTBA, PACIIUPEHUE KU3HEHHOTO
OMBITa U OMBITA JEATETLHOCTA B MPOILIECCE peau3alliid OCHOBHBIX HAIpaBIICHUI
BOCIIUTATENHHOM IESITENHHOCTH, B TOM YHUCJIE€ B HYACTH:

1) rpak1aHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTD TPAKIAHCKOM MO3ULIMH O0YYAIOIIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAOUIMOHHBIX  OONIEYEIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATUUECKUX IIEHHOCTEH;

TrOTOBHOCTh BECTH COBMECTHYIO JAESTEIBHOCTh B MHTEPECAX TPaKIaHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYMPABICHUU B 00pa30BaTeIbHON OPraHu3allim;

YMEHHE B3aUMO/IEMCTBOBATH C COIIHATILHBIMU HHCTUTYTaMH B COOTBETCTBUH C
uxX QYyHKIUSMUA U HA3HAYCHUEM;

TrOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM JACATETHLHOCTH;

2) IaTPHOTHYECKOI'0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTD poccHiicKon TPaKIaHCKOM UJICHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHONIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSM
POCCUNCKHUX YUYEHBIX B 007aCTU (PU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMUS, ITUUYECKOTO MMOBEICHUS;

COCOOHOCTh OIICHHUBATh CHUTYAlIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHCIE B
NEeSATETbHOCTU YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUUBOTO OYyIyIIEro;

4) 3cTeTHYEeCKOro BOCIIMTAHNS:

ICTETUYECKOE OTHOIIEHUE K MUPY, BKITIOUAs ICTETUKY HAYUYHOT'O TBOPUECTRBA,
MPUCYIIETO GU3NUECKON HAYKE;



5) TPYy10BOIro BOCIUTAHUA:

UHTEpPEC K pas3lIuuHbiM cepam mpodeccuoHaIbHON AESATETbHOCTH, B TOM
YuCJe CBA3AHHBIM C (PU3UKON U TEXHUKON, YMEHUE COBEPILAaTh OCO3ZHAHHBIN BBIOOP
Oynyuieit npodeccuu u peann3oBbIBaTH COOCTBEHHBIE KU3HEHHBIE TIIaHBI;

TOTOBHOCTh M CMIOCOOHOCTH K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JacTU
(bu3uKKU HA POTSIKEHUU BCEH KU3HU;

6) DK0J10rHYeCcKOro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTb JKOJIOTHUYECKONM KYJBTYpPbl, OCO3HAaHHE TJIOOATLHOTO
XapakTepa IKOJOTHUECKUX IpodIem;

IUTAHUPOBAHUE U OCYIIECTBICHUE NEHCTBUM B OKPYIKAIOIIEH CPENE Ha OCHOBE
3HAHUS LEJEH YCTOUUYUBOTO Pa3BUTHUS YEJIOBEYECTBA;

paclIUpeHue ONbITa JAECATEIBHOCTH HKOJOTMYECKOM HAIMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 10 (PU3BUKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3MUECKON HAYKH;

OCO3HAHUE LEHHOCTU HAY4YHOU MAEATEIbHOCTH, TOTOBHOCTb B MPOLECCE
u3yueHus: (U3UKH  OCYIIECTBISITh  MPOEKTHYH) U HUCCIEAOBATEILCKYIO
NEATENIbHOCTh UHAUBUAYAILHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1elCTBUSA
ba3oBble JloruyeckHe JeicTBUs:
CaMOCTOSTEIbHO  (OpPMYIHUPOBATH W AKTYAJIM3UpPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPEIENITh 1NN JICATEeNbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUHM HX
JIOCTHOKCHMS,
BBISIBJIAITh  3aKOHOMEPHOCTM M TPOTUBOPEYUS B  PACCMATPUBAEMBIX
(U3NYECKUX SBJICHUSX,
pa3pabaThiBaTh TUIAH PEIICHHUS MPOOJIEMBI ¢ yYETOM aHAIM3a MUMEIOIIUXCS
MAaTEPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD, OIIEHUBATH COOTBETCTBUE PE3YIbTATOB
1IEJIsIM, OLICHUBATh PUCKU MOCIICICTBUI AESITEIbHOCTH;
KOOPAWHUPOBATh MW  BBIIOJHATH pPabOTy B  YCIOBUSX  PEaIbHOTO,
BUPTYQJILHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATHBHOE MBIILUICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOIIeM.
ba3oBble uccie0BaTe/IbCKHE 1elCTBUS
BJIQJIECTh HAYYHOW TEPMHUHOJIOTUEH, KIIIOUEBBIMU MOHSTUSIMU U METOJaMU
(¢bu3nYecKoil HayKu;



BJIQ/ICTh HABBIKAMU Y4EOHO-UCCIENOBATEILCKOU U IPOSKTHOU JEATEIHbHOCTH
B o0nactu (pu3uKu, CIOCOOHOCTHI0O U TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY TIOUCKY
METOJ/IOB penieHus 3a/ad (U3HYECKOTO COJEPIKaHMS, TMPUMEHEHHIO Pa3IuYHbBIX
METO/IOB MMO3HAHMUS,;

BIQ/IETh BHUJAMH JESITEIBHOCTH MO TIOJYYCHHI0 HOBOTO 3HAHHUS, €ro
WHTEPNPETAlUU, TMPeoOpPa3OBaHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX y4eOHBIX
CUTyaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1acTH (HU3UKH;

BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIC CBSI3W M aKTyaJW3UpOBATh 3ajauvy,
BBIJIBUTATh TUMNOTE3y €€ peleHus, HaXOAWTh apTYMEHTHI IS JI0Ka3aTelIbCTBa
CBOUWX YTBEPXKJICHUIA, 32/1aBaTh MapAMETPhl U KPUTEPUU PEIICHMUS;

AHATM3UPOBATh TOJYYCHHBIE B XOJE PpEIICHUs 3aJa4yd Pe3yIbTaThl,
KPUTHUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSX;

CTaBUTh # (HOPMYIUPOBATH COOCTBEHHBIC 3aMayd B 0OOpa30BATEIBHOU
JESTENbHOCTH, B TOM YHCJIE TP U3YUEHUN (DU3UKU;

JTaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OTICHUBATh TPUOOPETEHHBIN OTIBIT;

YyMETh TEPEHOCUTh 3HaHUA 1O (U3MKEe B TPAKTHYECKYH 001acTh
KU3ZHEEATEITHLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUSI.

Pabdora ¢ ungopmanmeii:

BJIQ/ICTh HABBIKAMH TOMy4YeHUs WHMOpMAIUu (GU3MUECKOTO COAEpIKAHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATh TOWCK, AaHAJIH3,
CHUCTEMATU3AIMI0 W HWHTEPIPETANi0 WHOOPMAIIUU Pa3IUYHBIX BHIOB U (HOpM
MIPE/ICTABIICHHUS,

OIICHUBATh JJOCTOBEPHOCTh MH(POPMAIINH;

UCTIOJIb30BaTh ~ CpPeACTBA HMH(MOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEUICHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AI[IOHHBIX
3ama4 ¢ coOmopieHHneM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PEeCypcOCOepEeKeHMs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
HH(POPMAIIMOHHON 0€30TMaCcHOCTH,

CO3/7aBaTh TEKCThI (PU3UYECKOTO COJAEpXkKaHUs B PA3NUYHBIX (opmartax c
y4€TOM Ha3Ha4YeHHsS WH(OPMAIUU U 1IETIEBON ayJUTOPUH, BHIOUPAst ONTHUMAIBHYIO
dbopMy TipeIcTaBIeHUs U BU3YaJTU3AIIHH.

KoMMyHHKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIe /1eiicTBUS:
OCYIIECTBIIATH OONIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JACATEIIBHOCTH;
pacmo3HaBaTh TMPEANOCHUIKM  KOHGMIMKTHBIX CHUTyallMd ¥  CMAr4arh
KOH(JTUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIAraTh CBOKO TOYKY 3PEHHUS C HMCIOIL30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M KCIIOIH30BAaTh MPEUMYIIECTBA KOMAHIHON W WHIWBUYATbHOU
paboTHI;

BBIOMpATh TEMATUKy M METOJbI COBMECTHBIX IEHUCTBUU € Y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaKIOTO WieHA KOJUIEKTHBA;

NPUHUMATh [E€JTd  COBMECTHOW  JESTENIbHOCTH, OPTraHW30BBIBATH H
KOOPJIMHUPOBATh JICUCTBUS TO €€ JOCTH)KEHHWIO: COCTAaBJSATh IUIAH JICUCTBHM,
pacnpenensTh poiid C Y4ETOM MHEHUW YYaCTHUKOB, OOCYKIaTh pE3yJbTaThI
COBMECTHO# pabOTHI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIAMa W KAKIOTO YYAaCTHUKA KOMAHIBI B
o0muii pe3ynbTar 1mo pa3padoTaHHBIM KPUTEPHUSIM;

npenaraTb HOBBIE TIPOEKTHI, OIEHWBATh HUACHU C TO3WUIUA HOBHU3HBI,
OPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETHYECKOE TIOBEACHHE B PA3JIHMYHBIX
CUTYAIHUSIX, TIPOSIBIISITH TBOPYECTBO W BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

Pery/isiTUBHBbIE YHUBepPCcAJIbHbIE YYeOHbIe 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIATH MMO3HABATEIbHYIO JEATEIBHOCTh B 001acTH
(GU3UKH W aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a1a4H;

CaMOCTOATEIBHO COCTABIIATh IUIAH PEHICHUS PACUETHBIX M Kauye€CTBEHHBIX
3a7a4, TJIaH BBITTOJTHEHUS TTPAKTUUECKON padOThHI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEANTOUTCHHUI;

J1aBaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacIIUpsThL paMKH Y4eOHOTO TIpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHUN;

JleNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 34 PEIICHUE;

OIIEHUBATh MPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSABJICHUIO JPYAMIIMA B 001acTH
(U3UKHU, TOCTOSHHO MOBLIIIATH CBOM 00pa30BaTENbHBIN U KYJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIH NHTEJJIEKT:

J1aBaTh OILICHKY HOBBIM CUTYAIlUsiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEIISIM;

BIIQJIeTh  HABBIKAMHM  TMO3HABATENIbHOW  pedeKCHuM KaK  OCO3HAHUSA
COBEPIIAEMBbIX JICMCTBUM U MBICIUTEIbHBIX TMPOILIECCOB, HUX PE3YJbTATOB U
OCHOBAHUM;

HCIIOJIb30BaTh MPUEMBI peIeKCHH [ OILICHKH CUTYaIlid, BEIOOpA BEPHOTO
pelIeHus;



yMETh OIICHUBATh PUCKH W CBOEBPEMEHHO NPUHUMATH DPEHIEHUS MO UX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI M ApPTyMEHTHI JAPYTHUX MPU aHAIU3€ pPE3ylabTaTOB
NEeSATETbHOCTH;

NPUHUMATH ce0sl, TOHNUMAasi CBOU HEIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M ApPTyMEHTHI JAPYTHUX MPU aHAIU3€ pPE3ylabTaTOB
NEeSATETbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA ONIHMOKH.

B mporiecce AOCTHKEHUSI TUYHOCTHBIX PE3yJIHTATOB OCBOCHHS MPOTPAMMBI
no ¢Qusmke mIs ypoBHA cCpegHero ooOmero oOpa3oBaHHs Yy OO0yYaroIIuXCs
COBEPIIEHCTBYETCS IMOIUOHATBHBIN UHTEJUIEKT, MpEANOIararmii
c(hopMHUPOBAHHOCTb:

CaMOCO3HAHUSI, BKIIOYAIONIETO CIIOCOOHOCTh MMOHUMAThH CBOE YMOILIMOHAIIBHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PAa3BUTHUS COOCTBEHHOM IMOILMOHAIBHOU cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUS, BKIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHE MPUHUMAThH
OTBETCTBEHHOCTh 3a CBO€ TMOBEACHHE, CIOCOOHOCTh AaanTUPOBATHCS K
AMOIMOHATBHBIM U3MEHEHHUSIM U MIPOSIBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHUIKEHUIO LEIU U
ycrexy, ONTUMHU3M, HHUIMATUBHOCTh, YMEHHUE [EMCTBOBATH MCXOAS M3 CBOUX
BO3MOKHOCTEH;

IMIATUU, BKIIOYAIONMIEH CMOCOOHOCTh TOHUMATh YMOILIMOHAIBHOE COCTOSTHUE
IPYTUX, YYUTBIBATh €ro IMpPU OCYIIECTBICHUU OOIIEHUs, CIOCOOHOCTh K
COYYBCTBHUIO U COMIEPEIKUBAHUIO;

COIMATBHBIX HABBIKOB, BKITIOUAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C APYTUMH JIIOIbMU, 3a00TUTHCS, MPOSBIISITE UHTEPEC U pa3peiiaTb KOH(MIUKTHI.

MNPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenmss B 10 KJiacce mpeaMeTHBIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JOII’KHBI OTPAKATh CHOPMUPOBAHHOCTD Y OOYHAFOIITUXCS YMEHHUN:

JEMOHCTPUPOBATh HA TMPUMEPAX POJb U MeCTO (pu3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KApTUHBI MHpA, B Pa3BUTUU COBPEMEHHOU TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOU JCATEIIBHOCTH JTIOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MYECKUX MOJIENei:
MaTepHuabHas TOYKa, MHEePIHaIbHAs CUCTeMa OTCuéTa, abCONMIOTHO TBEPIOE TEIO,
UCATBHBINA Ta3, MOJIETH CTPOCHUS Ta30B, KUAKOCTEH W TBEPIBIX TEJ, TOUCUHBIN
ANEKTPUUECKHH 3apsif MPU pereHnn PU3ndecKux 3aaay,

pacno3HaBaTh (pU3NYECKUE SABICHUS (IIPOIECCH) U OOBSICHATh MX HA OCHOBE
3aKOHOB MEXAaHHKH, MOJIEKYJSPHO-KMHETHYECKOW TEOPUU CTPOCHHUS BEIIeCTBA U



JJICKTPOJAUHAMHUKHU:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJUHEUHOE
JIBW)KEHUE, CBOOOJHOE TAJCHUE TEJi, JBMKEHHE 110 OKPYKHOCTH, WHEPIHS,
B3aumojeiicTeue Ten, muddys3usa, OpOyHOBCKOE ABMKEHUE, CTPOCHUE KUIKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJT MPU HArpPeBaHUU (OXJIAKACHUN ), TETIIIOBOE
pPaBHOBECHUE, UCTAPECHUE, KOHJCHCAIWsS, IUIABJICHHWE, KPUCTAIM3AlLMs, KUIECHUE,
BIIQ&YKHOCTH BO3/1yXa, MOBBIIICHUE NABJICHUS ra3a MPU €ro HarpeBaHUHU B 3aKPHITOM
cocylie, CBs3b MEKAY IapaMeTpaMHU COCTOSIHMSI Tra3a B HM30MpOIeccax,
AJICKTpHU3aLMA TEJ, B3aUMO/ICHCTBUE 3apsI0B;

OTMCHIBATh MEXAHUYECKOE IBWIKCHHUE, HUCTOIB3YS (DU3NUECKUE BEITHYHHBIL:
KOOpJMHATA, IYTh, MEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC TE€Ja, KUHETUYECKAas JHEPTHs, MOTCHIMAJIbHAS JHEPTUs, MEXaHUYECKas
paboTta, MeXaHWYECKas MOIIMHOCTh, NPH ONHUCAHWUU TMPABUIBHO TPAKTOBATH
(U3UYECKUM CMBICT HCMOJb3YEeMBIX BEIWYWH, UX OOO3HAYEHUS W CIUHUIIHI,
HaXOIUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (U3UUECKYIO BEJIUYHUHY C APYTUMU
BEJIUYMHAMU;

ONHUCHIBATHL M3YUYECHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIJIOBBIE SIBJICHMS,
WCTIONB3ysl (U3UYECKUE BEIWYWHBI. JaBIICHHUE Tas3a, TeMIepaTypa, CpeaHss
KMHETUYECKAsT DHEPTUsi XaOTUUYECKOTO JBMIKEHUS MOJEKYJ, CPEAHEKBAJpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJIWYECTBO TEIJIOThI, BHYTPEHHsS JHEprus, padoTa rasa,
KOY(PDUIIMEHT TMOJIE3HOTO MASHUCTBUS TEIUIOBOIO JBUTATENs; IPU ONMUCAHUU
MPAaBUIBHO TPAKTOBAaTh (DU3UUECKUM CMBICT HCMHOJb3YEeMBIX BEIHWYHH, HX
0003HAUYCHUS ¥ E€IUHHIBI, HAXOAUTh (OPMYJIBI, CBSI3BIBAIONIUNE JTAHHYIO
(GU3UYECKYI0 BETUYHUHY C IPYTUMH BEJIMUYUHAM;

OTHUCHIBATH U3YUCHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
ABJCHUS (MIPOLIECCHI), UCTIONB3YS (PU3HMYECKHE BEUYMHBI: IJICKTPUUCCKUM 3apsl,
AJIEKTPUUECKOE T10JIe, HAMPSKEHHOCTH MOJIsSl, TOTEHIIMAJ, PA3HOCTh MOTEHIIUAJIOB;
MpU OMHUCAHWU TPABUIBHO TPAKTOBAaTh (PU3MYECKUI CMBICT HCHOJIb3YEMbIX
BEIMYMH, WX OOO3HAYCHUS W €JMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE
JAHHYIO ((U3MYECKYI0 BEIMYMHY C APYTUMHU BEIHIHHAMM;

aHATU3UPOBATh (DU3MUECKUE TIPOIECCHl U SIBICHMS, UCMOJB3ys (Ppu3mdeckue
3aKOHbI U IPUHIIMIIBL: 3aKOH BCEMUPHOTO TsArotenwus, I, I u Il 3akonsr HeroTOHA,
3aKOH COXPaHECHUSI MEXAHUUYECKOW DJHEPruM, 3aKOH COXPAHEHUsS HMIIYJIbCa,
MPUHIUN CYNEPIO3ULIMUA CHUJI, TNPHUHIMII PABHOIMPABUS HMHEPLMATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KUHETUUECKYI) TEOPHUIO CTPOCHHUS BEUIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEU KMHETUUYECKOW PHEPTUU TEIUIOBOTO ABUKEHHS MOJIEKYII C
aOCOJIFOTHOM TeMIepaTypoi, MEPBbIA 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPAHEHUS
INEKTPUYECKOTO 3apsna, 3akoH KynmoHa, mpu 3ToM pa3inudaTh CIOBECHYIO
(GhOpMYITUPOBKY 3aKOHA, €T0 MATEMATHYECKOE BHIPAKCHHE W YCIOBUS (TPAHUIIHI,
001acTH) IPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TIPUHIIMIIBI  JCHCTBUS MAallWH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3InyaTh yCIOBUS UX O€30MacHOTO HMCMOJIL30BAHUS B
TTOBCEHEBHOM JKU3HU,

BBITIOJIHATE JKCIEPUMEHTHI IO WCCICIOBAHUI0 (U3UUECKUX SBICHUU U
MPOIIECCOB C WCIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHHWH, TPU HTOM
dopmynupoBaTte mpobremMy/3amadyy M TUNOTE3y Y4YeOHOro SKCIEpUMEHTa,
coOupaTh yCTaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHUSA, MPOBOJUTH OMBIT U
(dbopMyTHpPOBaTH BHIBOIBI;

OCYIIECTBIIATH MPSMbIE U KOCBEHHBIC U3MEPEHUS (DU3UYECKUX BEIIMYUH, TPU
9TOM BBIOMPATh ONTUMAIBHBIN CMOCOO HM3MEPEHUS M HCMOIb30BATh HM3BECTHHIC
METO/IbI OIIEHK! TTOTPENTHOCTEN N3MEPEHHUIA;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (DU3WYECKUMHM  BEIMYMHAMH  C
WCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHHH, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(dbuKCUpOBaTh PE3yNBbTATHl TMONYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIIMYUH B
BujIe TabnuIl U TpaduKOB, eNaTh BEIBOBI MO pe3yJIbTaTaM UCCIIECI0BAHMUS,

cobmoaTh mpaBuia 0€30MaCHOTO TpyAa MPHU MPOBEACHUH UCCIICIOBAHUNA B
pamMKax y4eOHOTO JKCMEPUMEHTa, Y4YeOHO-UCCIENOBATENbCKOM M TMPOEKTHOM
JESTENbHOCTA C WCIONIh30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB M JIAOOPATOPHOTO
00opy0BaHUS,

pemiath pacy€THBIC 3a7a4d C SBHO 3aJaHHOM (U3UYECKONH MOJEIbIO,
UCTOJTBb3Ysl (PU3UUECKUE 3aKOHBI U TIPUHIIUAITB], HA OCHOBE aHAJIN3a yCJIOBUS 3aa4H
BBIOMpATh (DU3UYECKYI0 MOJEINb, BHIACIATh (PU3UYECKHE BEIUUUHBI U (HOPMYIIHI,
HEOOXoauMbIe 17l €€ pelleHUs, MPOBOAUTh PACUYETHl M OIICHHBATh PEaTbHOCTH
MOJTyYEHHOTO 3HAYeHHS (PU3MUECKON BETNYUHBI,

penIaTh KAYECTBEHHBIC 33/Ia4M: BHICTPANBATH JIOTUYECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUI C OMOpOWM HAa W3Y4YEHHBIC 3aKOHbBI, 3aKOHOMEPHOCTU H
busnueckue sIBICHUS;

UCTIOJIb30BaTh ~ MPU  PENIeHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OPMAIMOHHBIC TEXHOJIOTUH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
Y TIPEJICTABIICHUs Y4eOHON M HAyYHO-TIOMYJSPHOU MH(OpMAIUU, MOTyYeHHON U3
pa3TUYHBIX UICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOy4aeMyr0 HHGOPMAIIHIO;

NIPUBOJIUTH MPUMEPHI BKIIAJA POCCUNUCKUX U 3aPYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IMPOIECCOB OKPYKAOMIETO MHUpAa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

UCTIOJIb30BaTh TEOPETUYECKHE 3HAHWS 1O (DM3UKE B TOBCEIHEBHOWU >KH3HU
s obecnieyeHus: 0€30MacHOCTH MPU OOpalIeHUH ¢ MPUOOPAMH M TEXHUYECKUMH
YCTPOMCTBAMHU, ISl COXPAHEHUs 37I0POBBS U COOIOJCHHS HOPM DKOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOIIEH Cpefie;



paboTaTh B Tpynme C BBIMOTHEHUEM PA3IUYHBIX COIUATBHBIX POJIEH,
IUTAHUPOBATH PadOTy TPYNIbL, PAIMOHAIBHO pPACHpPEEsaTh OOSI3aHHOCTH WU
TUTAHUPOBATH JIEATEITLHOCTh B HECTAHJAAPTHBIX CUTYAIIUAX, aJIEKBATHO OIEHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEMICHUE PACCMATPUBAEMOM TTPOOIIEMBI.

K xonmy oOyuenmss B 11 KJiacce mpeaMeTHBIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JOII’KHBI OTPAKATh CHOPMUPOBAHHOCTD Y OOYHAFOIITUXCS YMEHHUN:

JEMOHCTPUPOBATh HA TMPUMEPAX POJb U MeCTO (pu3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KApTUHBI MHpA, B Pa3BUTUU COBPEMEHHOU TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOU MESITEILHOCTH JIIOACH, METOCTHOCTh U EIUHCTBO
bu3nyYecKol KapTUHBI MHUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MYECKUX MOJIENei:
TOYCYHBIA AEKTPUUECKUI 3apsijl, JIyd CBETa, TOUYCYHBI UCTOYHUK CBETA, SiFCpHAS
MOJIENTb aTOMa, HYKJIOHHAs MOJIeNlb aTOMHOTO Spa MPHU PEIIeHUH (HU3HIECKUX
3amay;

pacno3HaBaTh (pU3NYECKUE SABICHUS (IIPOIECCH) U OOBSICHATh MX HA OCHOBE
3aKOHOB JIEKTPOJUHAMUKHN U KBAHTOBOW (PU3HUKU: DIIEKTPUUYECKAS TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, DJJIEKTPOMArHUTHAas WHAYKIUS, JCHCTBME MArHUTHOTO TIONS Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMKUCS 3apsif], JJIEKTPOMAarHUTHBIC KOJICOAHUS H
BOJIHBI, TPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPaKCHHE, MPEIOMIICHUE,
uHTephepeHnus, audpakuus W TONSpU3alus CBETa, JUCIEPCUs CBETa,
dorornexkrpudeckuit 3hdexT (hoToddhdekT), cCBeTOBOE TaBICHNE, BOSHUKHOBECHHE
JUHENYAaTOr0 CIEeKTpa aroMa BOJOpPOAd, €CTECTBEHHAass W HWCKYCCTBEHHAs

pPaaIHOaKTUBHOCTD,
OIMMCBbIBATh H3YYCHHLIC CBOIMCTBA BEIIECTBA (BHGKTDHHGCKHC, MAardHuTHBIC,
OIITHYCCKHC, NICKTPHUUICCKYIO IIPpOBOAHUMOCTD Pa3JINYHbIX cpen) n

ANEKTPOMArHUTHbBIE SBJIEHUS (MPOIECCHI), HUCMONB3Yysl (u3nueckue BETUUUHBIL:
INEKTPUYECKUM 3aps]i, CUJIa TOKA, JIEKTPUYECKOE HAMPSHKEHUE, IEKTPUUECKOE
CONPOTUBJIEHUE, PA3HOCTh MOTEHIMATIOB, JIEKTPOJBIKYIAs CHiia, padoTa TOKa,
MHIYKIUAS MAarHUTHOrO 1ojsA, cuna Ammepa, cwia JlopeHua, MHIYKTUBHOCTb
KATyIIKW, DHEPrusl SJIEKTPUUECKOTO U MATHUTHOIO TMOJIEH, MEePUOJ U 4YacToTa
KonebaHuil B KoJeOdaTenbHOM KOHTYpe, 3aps/l M CHIa TOKa B Tpolecce
FAQPMOHUYECKUX OJEKTPOMATHUTHBIX KojieOaHuM, (OKYCHOE pacCTOsHHE U
ONTUYECKAs] CHJIA JIMH3bI, NMPU OMUCAHUHU MPABUILHO TPAKTOBATH (HU3UYECKUI
CMBICIT HCIMOJB3YEMbIX BEIMYMH, HMX OOO3HAUEHHS W €IUHHIIbI, YKa3bIBaTh
dbopmyIibl, CBA3BIBAIONIME JaHHYK (DHU3UUECKYI0 BEIMYUHY C JOPYTUMH
BEJIMYMHAMU;

ONUCHIBATh H3YyYEHHbIC KBAHTOBBIE SBJICHUS U TMPOLECCHI, UCIOIb3Ys
dusndeckue BEIUYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, UIMHA BOJHBI U



4acTOTa CBETA, YHEPTrusi U UMMYJIbC (DOTOHA, MEPUO]] MOJTypacnaaa, SHEPTusi CBA3U
ATOMHBIX Siiep, NpPU OMUCAHUM NPABUIBHO TPAKTOBATh (U3HUECKUU CMBICIH
UCIIONB3YEMbIX BEIUYUH, MX O0O03HAYEHUS U E€IUHHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYI (U3UYECKYI0 BEIMYMHY C JPYTUMH BEJIUYMHAMHU,
BBIYUCIIATH 3HAUCHUE (PU3NYECKOU BETUYHNHBI;

aHAIU3UPOBATh (PU3UYECKHUE MPOLECCHl U SBICHHS, UCMONB3Ys (puznueckue
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIIEIOBATEIBHOTO U MApaieIbHOTO
COEMHEHHUs] TMPOBOAHUKOB, 3akoH Jxoyns—JleHna, 3aKOH 2IEKTPOMArHUTHOMN
MHYKIUH, 3aKOH MPSMOJUHEWHOTO PACHPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEIIOMJICHUS CBETa, ypaBHeHUe DiHinTenHa misa GoTtodrddexra,
3aKOH COXpPAHEHUSl JHEPTUHU, 3aKOH COXPAHEHUS HMMIYJbCA, 3aKOH COXPAHECHUS
ANEKTPUUYECKOTO 3apsifia, 3aKOH COXpPAaHEHHUsI MACCOBOTO 4HUCIa, MOCTynaTel bopa,
3aKOH PaIMOAKTUBHOIO pacmnaja, pu dTOM pa3indarh CIOBECHYIO (hOPMYyIUPOBKY
3aKOHA, €ro MaTeMAaTHUYEeCKOE BBIPAXKEHHUE U YCIOBHS (TpaHHIlbl, OOIACTH)
MIPUMEHUMOCTH;

OTpENIENIATh HANIPABJICHHE BEKTOPA MHIAYKIIMM MAarHUTHOTO MOJI IPOBOIHUKA
C TOKOM, cuJibl Amriepa u cunsl Jlopenna;

CTPOUTH M OIMHCHIBATH H300paXKEHHUE, CO3AABAEMOE IUIOCKHM 3€pPKaJIOM,
TOHKOH JTUH30M;

BBITIOJIHATh JKCIIEPUMEHTBI IO HCCIEOBAHUIO (DU3UYECKUX SBICHUM U
MPOIIECCOB C HCIMOJb30BAaHUEM TMPSIMBIX U KOCBEHHBIX HU3MEPEHHI: MpPU HTOM
dbopmynupoBarh npoOieMy/3agady U TUNOTE3y Y4eOHOrO DKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO OO0OpYIOBaHUS, MPOBOAUTH OMBIT U
dbopMyIUpOBaTH BHIBOJIbL;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHbIEC U3MEPEHUsT (PU3NUECKUX BEIMYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHS U HUCIOIb30BATh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIEA0BATh 3aBUCUMOCTH (DU3UYECKUX BEIUMYMH C UCMIOJIb30BaHUEM
MPSIMBIX  U3MEPEHUM: TPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH
pe3yabTaThl MOTYUYEHHOW 3aBUCUMOCTU (U3MYECKUX BEIUYUH B BUJE TAOIUIl U
rpaduKoOB, JIeNaTh BBIBOJBI MO PE3yIbTaTaM UCCIIETOBAHMUS;

cobmoaTh npaBmwia 0€30MacHOrO Tpyaa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOTO JKCINEPUMEHTa, Y4eOHO-HCCIEAOBATEIBCKOW M MPOECKTHOU
NESATETbHOCTU C MCIOJIb30BAHHEM W3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
00opy0BaHUS,

pemiath pacy€THbIE 3a7a4d C SBHO 3aJJaHHOW (DU3MYECKON MOJIETBIO,
UCTIONB3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAlIW3a YCIOBUs 3aa4u
BBIOMpATh (HU3NYECKYI0 MOJENb, BBIACHATh (DU3UYECKUE BEIUYUHBI U (HOPMYIIHI,



HeoOXoauMbIe i €€ pellleHHs, MPOBOIUTh PACUETHl U OLIEHHBATH PEATbHOCTh
MOJIYYE€HHOT0 3HAYEHUs (PU3UUECKON BEIUYUHBIL;

pelIaTh Ka4YECTBEHHBIE 3a/1aUl: BBICTPAUBATH JIOTUYECKU HEMPOTUBOPEUUBYIO
LETNIOYKY paCCyKJIEHUU C OMOPOM HAa M3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTU U
dbusndeckue sIBICHUS;

UCIIONIb30BaATh Opyu  pelIeHHuH  y4eOHBIX 3ala4 = COBPEMEHHBIE
uH(pOpMaIIMOHHBIE TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINU
U TIpEACTaBICHUs YUeOHOM U HAYYHO-TIOMYJAPHOM MH(POpPMAIUHU, TTOITYUYEHHOU U3
pa3IUYHBIX UCTOYHUKOB, KPUTUUECKHU aHATIU3UPOBATH MOIy4aeMyt0 HH(HOPMAIIUIO;

OOBACHATh TPUHLMUNBI JEHCTBUS MANIWH, NOPUOOPOB U TEXHUYECKHUX
YCTPOUCTB, pa3inyaTh YCIOBUS X 0€30MaCHOTO MCIOJIL30BAHUS B MOBCEIHEBHOMN
JKU3HU,

PUBOAUTH MMPUMEPHI BKIAJA POCCUUCKUX U 3apyOeKHBIX YUEHbIX-(U3UKOB B
pa3BUTHE HAYKU, B OOBSACHEHHE MPOILECCOB OKPYXKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUSA MO (Pu3MKe B MOBCEIHEBHOU KU3HU
st obecrniedeHus: 0€30MaCHOCTH TPU OOpallleHUH ¢ TPUOOpAMU U TEXHUYECKUMHU
YCTPOUCTBAMHU, [JIE COXPAHEHHUSI 3/I0POBbs M COONIIOACHUS HOPM DKOJIOTUYECKOTO
MOBEICHUS B OKPYXKAIOLIEH CPEJIE;

paboTtaTh B TIpyMNme C BBHIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATh pabOTy TPYMIbI, pPAMOHAILHO pPACOPEAeNsITh OO0S3aHHOCTH U
IJIAHUPOBATh AESATEIbHOCTh B HECTAHJAPTHBIX CUTYALUsX, aICKBATHO OLICHUBATh
BKJIQJ] KQXKJOTO U3 YYACTHUKOB TPYIINbI B PEIICHUE PACCMATPUBAEMON MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

KosunuyecTBo yacoB DJ1IeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM (undposbie)
Ne o/ i Kounrtpoabubie | TIpakTHuyecku -~
nporpaMMmsl Bcero o0pa3oBarte/ibHBbIE
padoThI e paboThbl
pecypchbl
Pa3zgen 1. DU3UKA U METO/Ibl HAYYHOI'O ITO3HAHUS
1.1 ®u3uka U METO/Ibl HAYYHOIO NO3HAHUS 2 bubmmorexa LOK
' ' A y https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
) . Bubmmnorexa IHOK
21 Kunemariia > https://m.edsoo.ru/7f41bf72
. Bubmmnorexa IHOK
2.2 Hlunamiia / https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXPAHEHUS B MEXAHUKE 6 | 1 Eu6morexa HOK X
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18
Pazngen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bubmuorexa [{OK
' TEOPUHU https://m.edsoo.ru/7f41bf72
Bubmmnorexa IHOK
3.2 OCHOBBI TEPMOIMHAMUKHI 10 | https://m.edsoo.rw/7f4 1bf72
13 ArperaTHble COCTOSHUS BEIIECTBA. 5 bubmuorexa [{OK

®azoBble NEPEXO/IbI

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




Hroro no pazgeny 24
Pa3nen 4. JJIEKTPOAUHAMHUKA
) ) Bubmmnorexa IHOK

4.1 JEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
47 [Tocrosuublii dnekTpudeckuit Tok. Toku B 12 bubmuorexa [{OK

' pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PezepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KJIACC

KosunuyecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM (undgposbie)
Ne n/m i Konrpoabubie | Ilpakruyeckue ) -~
nporpaMMmsl Bcero o0pa3oBarte/ibHbIE
padoThI padoThl
pecypcsl
Pa3ngen 1. JIEKTPOAUHAMHUKA
11 MaruutHoe noJjie. JeKTpoMarHuTHast 1 1 3 bubnuorexa [IOK
' UHIYKUWS https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
1 MexaHu4ecKue U JIeKTPOMarHuTHhIE 9 1 bubnuorexa [IOK
' KonebaHus https://m.edsoo.ru/7f41c97¢
29 MexaHu4ecKue U JIeKTPOMarHuTHhIE 5 l bubnuorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bubnunoreka IHOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41¢97¢c
Hroro no pazgeny 24

Pa3zjen 3. OCHOBbBI CHEIIUAJIBHOM TEOPUY OTHOCUTEJIBLHOCTH

31 OCHOBBI CHIEUATIBHONU TEOPUU 4 ) bubnuorexa [IOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DneMeHThl KBAHTOBOM ONTHKU 6 bubmmorexa LIOK

https://m.edsoo.ru/7f41c97¢




Bubnunoreka IHOK

4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41¢97¢c
Bubnunoreka IHOK
4.3 ATOMHOE 0 5
TOMHOC A1 https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznen 5. DJIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

5.1 DJIEMEHTBI ACTPOHOMUHM M acTPOPU3UKU 7 E;;iﬂf:::(ﬁjgglg £41c97c
Hroro no pazgeny 7
Paznen 6. OBOBIHAIOIIEE IOBTOPEHUE

6.1 O06o01atoiiee MOBTOpeHUE 4 Et};iﬂfg:;iffglg £41697¢
Hroro no pazgeny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68




IHOYPOYHOE INVTIAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB Nata DJIeKTPOHHbIE
T
Ne . uudposbie
Tema ypoxa Kourtposabubie | Ilpakruyeckue | H3YyHEHH -
n/n Bcero oOpa3oBartelibHbIE
padoThI padoThI s
pecypchl
. Bubtnuoreka IIOK
1 ®u3uKa ¥ HayYHbIH METOJI TO3HAHUS. 1 )
https://m.edsoo.ru/ff0c32e2
Ponb u mecto dusuku B hopMupoBaHumn _
2 COBPEMEHHOM HaY4YHOI KapTHHBI MUPA, B 1 bubmiorexa HOK
P . Y P U]J ’ https://m.edsoo.ru/ff0c33e6
TPAKTUYECKON JICSITEIIbHOCTH JIIOICH
3 Cucrema otcuera, TpaeKTopus, NyTh U 1 bubnmoreka [HOK
nepeMeleHHUE. https://m.edsoo.ru/ff0c3508
4 [IpamonuHeitHoe paBHOMEpPHOE 1 bubmuorexa [OK
JBHUKCHHE. https://m.edsoo.ru/ff0c3620
5 [IpsamonuHeitHOe paBHOYCKOPEHHOE 1 bubmuorexa [OK
JBHIKECHUE https://m.edsoo.ru/ff0c372e
J[BusKeHUE ¢ YCKOPEHUEM CBOOOTHOTO _
6 e, J1/p Ne 1 «Msyuenne apiske 1 1 bubmmorexa LIOK
najaeHus. o | «M3yuyeHue IBHKECHHUS .
i P Y A https://m.edsoo.ru/ff0c39¢cc
Tesa, OPOLICHHOTO TOPU30HTAIBHOY
7 PaBnomepHOE ABIKEHHE IO OKPYKHOCTH 1 bubmiorexa HOK
P A Py https://m.edsoo.ru/ff0c3ada
Bubtnuoreka IIOK
8 Tpu 3akona Herorona | .
p https://m.edsoo.ru/ff0c3be8
bubanoreka LIOK
9 Cunsl TATOTEHUS 1 ,. 1 R
https://m.edsoo.ru/ff0c3be8
10 Cunnl yripyroctu. JI/p Ne 2 «M3mepenue | 1 bubnmoreka [HOK




KECTKOCTH IIPYKHUHBI»

https://m.edsoo.ru/ff0c3be8

11

Cunbt Tpenus. JI/p Ne 3 «M3mepenne
K02 (HUIIMEHTA TPEHUS C TTOMOIIIBIO
HAKJIOHHOM TUIOCKOCTH»

Bubtnuoreka IIOK
https://m.edsoo.ru/ff0c3d00

HccnenoBanue kit04eBOM CUTYAIIMU

Bubtnuoreka IIOK

12 «Teno Ha ragKol HAKJIOHHOH .
https://m.edsoo.ru/ff0c3el8
IIOCKOCTH
PaBHOMepHOE IBMKEHUE 11O OKPYIKHOCTH

13 noj AeHCTBUEM HECKOILKHUX CHIL bubanoreka LIOK
HccnenoBanue kit04eBOM CUTYAIIMU https://m.edsoo.ru/ff0c3{76
«IToBopoT Tpancnopra»

14 1 Bubtnuoreka IIOK

BHDKCHHE CHUCTEMBbI TEI. .
https://m.edsoo.ru/ff0c4 a6
HNmnynbe. 3aKoH cOXpaHeHUs: UMITYJIbCA.

15 JI/p Ne 4 «Onpenenenre KUHETUYECKOM bubmuorexa [OK
OHEPTUH U UMITYJILCA TeJa M0 https://m.edsoo.ru/ff0c43d6
TOPMO3HOMY ITYTH»

16 PeaxtuBnoe nsuxenue, OcBoeHue bubanoreka LIOK
KOcMoOca https://m.edsoo.ru/ff0c4502

17 Mexanuuyeckasa padbora, MOILIHO bubmorexa TIOK

XAHHYECKS Ta, MOLIHOCTD ,.
P ' https://m.edsoo.ru/ff0c461a

18 DHeprus KUHETHUYECKas 1 bubmuorexa [OK
MOTEeHLMAIbHAs https://m.edsoo.ru/ff0c478¢
3aKOH COXPAHEHUS YHEPTUU B MEXAHUKE.

19 JI/p Ne 5 «Haxoxnenue uamMmeHeHus
MEXaHUYECKOW YHEPrUu ¢ YYETOM
JIEUCTBUSL CUJIBI TPEHUS CKOJIbKEHUSD)

20 Kontposashas padora o treme bubnmoreka [HOK




«MexaHuka»

https://m.edsoo.ru/ff0c4b74

Crpoenue BemecTBa. KoauuecTBo

Bubtnuoreka IIOK

21 .
BELIECTBA. https://m.edsoo.ru/ff0c4dc2
22 H3onporieccsl
3 JI/p Ne 6 «OnbITHas poBEpKa 3aKOHA
boiins — Mapuotra»
JI/p Ne 7 «OnbITHas npoBepKa 3aKoHa
24 .
INeii-JIroccaka»
Bubtnuoreka IIOK
25 Pemenue 3amay no teme «M3onponecc .
TICEHE 38/1a% [0 TOME « fipouecerD? https://m.edsoo.ru/ff0c4fde
2% VYpaBuenue Knaneiipona. YpaBuenue bubmuorexa [OK
COCTOSIHHS UJealILHOIO rasa. https://m.edsoo.ru/ff0c511e
7 OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKON TEOPUH.
28 Hacsimennsiii nap. BiaxHocTs Bo3ayxa
29 CoiicTna ocTeil s . Bubtnuoreka IIOK
'BOMCTBA KUIKOCTEH U TBEPIBIX TEll .
A pA https://m.edsoo.ru/ff0c570e
Bubtnuoreka IIOK
30 Bayrpennss sneprus .
yp p https://m.edsoo.ru/ff0c5952
31 KonuuectBo Tennors! 1 padbora Eu6muorexa ITOK
p ’ https://m.edsoo.ru/ff0c5¢36
Buap! rerionepenaun: _
32 TEILIONPOBOJHOCTh, KOHBEKIIH Eu6maorera ITOK
P ’ R https://m.edsoo.ru/ff0c5¢36
U3JTYUYCHHUE.
33 VaenpHas TEIUIOEMKOCTh BEIECTBA Eu6muorexa ITOK
A . https://m.edsoo.ru/ff0c5efc
34 KonuuectBo Tennorsl rpu bubnmoreka [HOK




TCIuonepcaayc.

https://m.edsoo.ru/ff0c6230

Bubtnuoreka IIOK

35 [lepBblii 3aK0H TEPMOAUHAMHKH .
P b https://m.edsoo.ru/ff0c600a
16 [Ipumenenue nepBoro 3aKkoHa
TEPMOJMHAMMKHU K Ta30BbIM MPOLIEccam
37 Pewrenue 3anau
18 TernoBsie nBuraresu. Bropoii 3akoH bubnmoreka [HOK
TEPMOJIMHAMHUKH https://m.edsoo.ru/ff0c6938
39 TernoBbie MamuHbl. [IpuHIUTIBL bubmuorexa [OK
JEHCTBUS TEILIOBLIX MaIllMH https://m.edsoo.ru/ff0c6a50
Bubtnuoreka IIOK
40 [TapoobOpazoBanue U KoHIeHCAIUS .
poobp https://m.edsoo.ru/ff0c63b6
Bubtnuoreka IIOK
41 Hcnapenue 1 KuneHue .
P https://m.edsoo.ru/ff0c64d8
4 Il1anmemme T Bubtnuoreka IIOK
JIABJICHHE W KPUCTAJLIH3ALIMA .
P H https://m.edsoo.ru/ff0c65f0
43 YpaBHeHue TerioBoro dajaHca npu bubmuorexa [OK
U3MEHEHHUH arperaTHbiX COCTOSHUM https://m.edsoo.ru/ff0c6708
Kontponsnas padora Ne2
44 «Monpel{ k| HEH busuka u bubmorera TIOK
YA https://m.edsoo.ru/ff0c6820
TEPMOUHAMHUKAY
DIEKTPUUECKUE B3aUMOACHUCTBUS. 3aKOH _
45 COXpaHEHHUS DICKTPUUECKOTO 3apsia bubmiorexa HOK
p ’ P apaa. https://m.edsoo.ru/ff0c6bee
3akon Kynona.
46 Peurenune 3amau no teme «3akon bubanoreka LIOK
Kynona» https://m.edsoo.ru/ff0c6bee
. Bubtnuoreka IIOK
47 Hanpsik€HHOCTB 2JIEKTPUYECKOTO MOJIs

https://m.edsoo.ru/ff0c6ced




[IpoBOIHUKY U TUITIEKTPUKU B

Bubtnuoreka IIOK

48 AIIEKTPUYECKOM T10J1e https://m.edsoo.ru/ff0c6df2
49 Pabora snexrpuueckoro noJs. BHGHPOTeKa HOK
https://m.edsoo.ru/ff0c6f00
50 PazuocTe noTeH1IHMAaNnoB. BHGHPOTeKa LOK
https://m.edsoo.ru/ff0c7018
DNEKTPOEMKOCTb. DHEPIHs bubmuorexa [OK
o AIIEKTPUUYECKOTO MOJA. https://m.edsoo.ru/ff0c7126
Bubtnuoreka IIOK
32 Pemenue saznas https://m.edsoo.ru/ff0c72c0
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHHUE:
AJIEKTPOCKOIL, JIEKTPOMETD,
53 ANIEKTPOCTaTHUECKas 3alluTa,
3a3€MJICHUE AJIEKTPOIIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJILHbBIN armapar,
CTPYHUHBIN NIPUHTEP
54 Tecrt no Teme "DnexkrpocraTuxa’
DNEKTPOABMIKYIIAS CUJla U BHYTPEHHEE
33 COIPOTUBJIEHUE UCTOYHHKA TOKA
Bubtnuoreka IIOK
26 3axos OMa 14 yIacTKa Heny https://m.edsoo.ru/ff0c7410
[TocnenoBarenbHOE U MapaieIbHOE Bubtnuoreka IIOK
37 COEMHEHUE IPOBOIHUKOB https://m.edsoo.ru/ff0c7838
58 Pabora u MomHOCTL TOKA . 3aK0OH bubanoreka LIOK
Jxoyns — Jlenua. https://m.edsoo.ru/ff0c7ae0
59 JI/p Ne 8 «MoutHoCTh TOKA B Bubtnuoreka IIOK

NPOBOAHHKAX NPH IMOCICO0BATCIBHOM H

https://m.edsoo.ru/ff0c8c56




napaai€ibHOM COCOAUHCHHUH»

Bubtnuoreka IIOK

60 3axon OMa 15 NOTHOH UenH https://m.edsoo.ru/ff0c88be
JI/p Ne 9 «Onpenenenue 3/1C u
61 BHYTPEHHETO CONMPOTUBJIEHHS] UCTOYHUKA
TOKa»
62 DIEKTPUYECKUM TOK B JKUJKOCTSIX U
razax
63 DIEKTPUYECKUM TOK B MOJTYHPOBOJIHUKAX BHGHPOTeKa HOK
https://m.edsoo.ru/ff0c84ae
64 Pewrenue 3anau BHGHHOTeKa HOK
https://m.edsoo.ru/ff0c82ba
TexHuueckue ycTpoucTsa u
[IPaKTUYECKOE IPUMEHEHHUE: aMIIepMETD,
BOJIBTMETP, PEOCTAT,UCTOYHUKHU TOKA,
JJIEKTPOHArpeBaTeIbHbIE
65 NpUOOPbL,AIEKTPOOCBETUTEILHBIC bubmuorexa [OK
NpUOOPHL, TEPMOMETP https://m.edsoo.ru/ff0c84ae
CONPOTUBIIEHUSA,BAKYYMHBIH U0/,
TEPMHUCTOPBIU
(OTOPE3UCTOPBI,ITOJYITPOBOIHUKOBBII
JIMO/1,rAJIbBAHUKA
Kontposasnas padora Ne3 «IlTocTosiHubiit bubmuorexa [OK
66 ANEKTPUUECKUNA TOK» https://m.edsoo.ru/ff0c86fc
Bubtnuoreka IIOK
67 Hrorosas xoHTponbHas padboTa hitps://m.edsoo.ru/fi0c8a8a
68 Hrorosoe noropenue bubmorera TIOK

https://m.edsoo.ru/ff0c&f6¢
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11 KJIACC

KoanuecTBO 4acos

JJIeKTPOHHbIE

Ne Jara uudgposbie
Tema ypoka Konrpoabubie | ITlpakruuyecku , _
n/n Bcero H3yuyeHusi | oOpa3oBaTeiibHbIE
padoThI e pabdoTbl
pecypchl
1 MaruuTHbie B3aUMOACHCTBUA. 1 bubaunoreka LHOK
MaruutHoe mnoje. https://m.edsoo.ru/ff0c9778
Bubnuoreka IIOK
2 ITpaBuno OypaBunka 1 .
b yp https://m.edsoo.ru/ff0c98fe
Bubnuoreka IIOK
3 3akon Ammepa 1 .
KOH AMIICp https://m.edsoo.ru/ff0c98fe
4 JI/p Ne 1 «/lelicTBUE MarHuTHOTO 1 1 bubaunoreka LHOK
T0JIsi HA TIPOBOJHHUK C TOKOM» https://m.edsoo.ru/ff0c%ac0
Bubnuoreka IIOK
5 Cuna Jlopenua 1 .
i peHn https://m.edsoo.ru/ff0c9df4
6 SIBreHHE AIEKTPOMArHUTHON 1
UHTYKIIUT
Bubnuoreka IIOK
7 ITpasumno Jlenna 1 .
paBi i https://m.edsoo.ru/ff0cal 50
8 3aK0H IEKTPOMArHUTHOH HHAYKIAH 1 bubmmorexa TIOK
) b Y https://m.edsoo.ru/ff0ca600
JI/p Ne 2 «MccnenoBanue siBjeHus
9 IIEKTPOMArHUTHOU UHIYKIIUH. 1 1
KoncrpyupoBanue tpanchopmaropa»
10 JI/p Ne 3 «MccnenoBanue BUXPEBOTO 1 1 bubnuoreka [HJOK
AIIEKTPUYECKOTO MO https://m.edsoo.ru/ff0cab82
11 CamounayKius. JHeprus 1 Bubnuoreka IIOK




MAarHMTHOTO I10JIS KOHTYpa C TOKOM

https://m.edsoo.ru/ff0cad58

KonrtposnbHas padora 1o teme

Bubnuoreka IIOK

12 . .
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0caf06
13 CB000OaHBIC MEXAHHYECKHE
KoJicOaHus
JlnHaMuka MeXaHUYECKHX
. . Bubnuoreka IIOK
14 KoJie0aHU: NPYKUHHBIN 1 ,. .
. https://m.edsoo.ru/ff0cb820
MaTeMaTHUYCCKHIT MasSTHUKH
15 JI/p Ne 4 «M3yuenue konedbanuit bubnuoreka [HJOK
MPYKUHHOTO MAasiTHUKA» https://m.edsoo.ru/ff0cb9c4
16 DHEprusi MEXaHUYECKUX KOJIeOaHUM. bubnuoreka [HJOK
BoiHyk1eHHbBIE KOJIeOaHMs https://m.edsoo.ru/ff0cbb86
Bubnuoreka IIOK
17 KonebarenpHblil KOHTYD. . .
P https://m.edsoo.ru/ff0cbd34
18 3aKOH COXPaHEHUs YHEPTUH B
UJCaJTLHOM KOJIe0aTeIbHOM KOHTYE.
19 BeIiHYXK/1IeHHBIE MEXaQaHUYECKHE bubnuoreka [HJOK
KoJcOaHus. https://m.edsoo.ru/ff0cc324
20 [TepeMeHHBIM IEKTPUUECKUI TOK.
71 Tect no Teme "MexaHnuueckue u bubaunoreka LHOK
AIEKTPOMArHuTHbIC KosieOaHus" https://m.edsoo.ru/ff0ccas54
bubaunoreka LHOK
22 MexaHu4eCcKue BOJIHBL. 3BYK. ) i .
https://m.edsoo.ru/ff0cccOc
Bubnuoreka IIOK
23 DNEKTPOMArHUTHBIC BOJIHBI. ) | i
https://m.edsoo.ru/ff0ccfe0
4 [Tepenaua undopmanuu ¢ MOMOIIbIO

SICKTPOMArHUTHBIX BOJIH.




DNeKTPOMArHUTHOE 3arpsi3HEHUe

Bubnuoreka IIOK

25 . .
OKPYKaIOIIEH Cpe/ibl. https://m.edsoo.ru/ff0cc6f8
Texuuueckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHUE:

MY3bIKaJIbHBIE HHCTPYMEHTHI,

2% yJIbTPA3BYKOBasl IMarHOCTUKA B bubnuoreka [HJOK
TEXHUKE U MEIULIUHE, https://m.edsoo.ru/ff0cd350
panap,paiuonpHeMHUK,

TeJIeBU30p,aHTeHHA, Tenedon, CBY-
nevn
27 3aKOHBI TECOMETPUYECKOM ONTUKU bu6morexa TIOK
b https://m.edsoo.ru/ff0cd4e0
JI/p Ne 5 «MccnenoBanue

)8 MIPEJIOMJICHUS CBETA HA IPaHUIIAX bubnuoreka [HJOK
pasjeina «BO3IyX — CTEKIO» U https://m.edsoo.ru/ff0cd7f6
«CTEKJIO — BO3IyX»

29 JIunsel. [TocTpoenue n3o0paxeHuii B bubnuoreka [HJOK
JIMH3aX https://m.edsoo.ru/ff0cd67a

bubnuoreka [IOK

30 ['na3 u onTuyeckue npudoOpbI ,. 1 .

https://m.edsoo.ru/ff0cddle

31 WNurepdepeniius BosiH

32 Judpakuus BoaH

1 JI/p Ne 6 «Habmonenue bubnuoreka [HJOK
uHTepdepeHId U Tu(pakiuu CBETa» https://m.edsoo.ru/ff0ced22
JI/p Ne 7 «Onpenenenune bl

34 CBETOBO# BOJIHBI C OMOIIIbIO bu6morexa TIOK

N B B https://m.edsoo.ru/ff0cf02e
JU(DPaKIUOHHON PEIIETKI
35 Hucnepcus . [Nonspuzauus. [Ipunuun




["tolirenca-®penens

36 KonrtposnbHas padora 1o teme bubnuoreka [HJOK
«Onruka» https://m.edsoo.ru/ff0cf862
Bubnuoreka IIOK
37 [Toctynater CTO .
YT https://m.edsoo.ru/ff0cfad2
Bubnuoreka IIOK
38 OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH ) .
https://m.edsoo.ru/ff0cfc68
Bubnuoreka IIOK
39 JHEpruL Tena. IHEPTHA NOKOS https://m.edsoo.ru/ff0cf610
CoOTBETCTBUE TEOPUU
. Bubnuoreka IIOK
40 OTHOCHUTEJIBHOCTH U KIIACCUYECKOH ) .
https://m.edsoo.ru/ff0cfel6
MEXaHHUKH
Bubnuoreka IIOK
4l HAsnenme porospexra https://m.edsoo.ru/ff0cffc4
42 Teopus hororddexra. DoToHBI. bubnuoreka [HJOK
[Tpumenenue ororddexra. https://m.edsoo.ru/ff0d015e
43 Penrenue 3agau rmo teme bubaunoreka LHOK
«Dotordpdext. DoTOHBI» https://m.edsoo.ru/ff0d04a6
44 Ctpoenue aTtoma. ATOMHBIE CIIEKTPbI
Bubnuoreka IIOK
45 DHEpPreTHIeCKue ypo .
HEPTETHHICCKHC ypOBHH https://m.edsoo.ru/ff0d0302
46 Jlazepsl. JI/p Ne 8 «M3yuenue crniekrpa bubnuoreka [HJOK
BOJI0poj1a 110 (hororpadum» https://m.edsoo.ru/ff0d091a
Bubnuoreka IIOK
47 CTpoeHue aTOMHOIO a .
TPOCHHC ATOMHOTO 5P https://m.edsoo.ru/ff0dOafa
Bubnuoreka IIOK
48 Bonnosbie cBOHCTBA YacTH .
i https://m.edsoo.ru/ff0dOafa
49 CnoHTaHHOE U BBIHYKJICHHOE Bubnuoreka IIOK




U3JIyYeHHE

https://m.edsoo.ru/ff0d0ca8

Texuuueckue ycTpoucTsa u

50 MPAKTUYECKOE MPUMEHEHHUE: 1 bubnuoreka [HJOK
CIIEKTpAJIbHBIN aHAJIN3, J1a3ep, https://m.edsoo.ru/ff0d0fd2
KBAaHTOBbIH KOMITBIOTED

51 PaguoaxtuBHOCTE. 3aK0H 1
pPaZlMOAKTUBHOTO pacraja

5 SnepHble peakiiuu. JHEPrus CBA3U 1 bubnuoreka [HJOK
ATOMHBIX si7Iep. SlnepHas dHepreTuka https://m.edsoo.ru/ff0d1162

53 OyHIaMEHTAIbHBIE YaCTHIIbI U 1 Bubnuoreka IIOK
(hyH1aMEeHTaIbHBIE B3AaUMO,IEUCTBUS https://m.edsoo.ru/ff0d1356
MeTtoabl perucrpauuu u
UCCIIEIOBAHUS DIIEMEHTAPHBIX BuGmiorexa LIOK

54 yactul. JI/p Ne 9 «M3yueHue TpekoB 1 hitps://m.cdsoo.ru/f0d0e38
3apsIKEHHBIX YaCTHUL 10
(hororpadun»

55 KonrtposnbHas padora 1o teme 1
«KBanToBas dhusuxa»

DTansl pa3BUTHS ACTPOHOMHHU.

56 [TpukiiagHoe U1 MUPOBO33PEHYECKOE 1
3HAYEHUE AaCTPOHOMUHU

57 Counure 1

58 [Tnanersr ConHeYHOM CUCTEMBI |

59 Mansie Tena ColHEUHON CUCTEMBI |

60 3BE311b1 |

61 ["anakTuku |

62 Tect no Teme "DneMeHTEI |




acTpOHOMUH U acTpoduzuku"

O0o001IEHNE U cUCTEMATH3ALIUA

63 COJIEpKaHus pa3/iesioB Kypca 1
«Mexanuka»
O0o001IEHNE U cUCTEMATH3ALIUA
64 COJIEpKaHus pa3/iesioB Kypca 1
«Monexkynsipuas pusuka u
TEPMOIMHAMHUKAY
O0o001IEHNE U cUCTEMATH3ALIUA
COJIEpKaHus pa3/iesioB Kypca
65 1
«InexrpoauHamukay, «Konedanus u
BOJIHBI»
66 O0o0uaromuii ypok 1
67 Wrtorosast kKoHTpoJibHAs padoTa 1
68 Wtorosoe noBTopeHue 1 BH6HHOTeKa HOK,
https://m.edsoo.ru/ff0d 1784
OBIIEE KOJIMYECTBO YACOB 110 63

[TPOI'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbI

10 KJIACC

Kox
NPOBEPSIEMOT0
pe3yibTara

[IpoBepsiemble npeMeTHbIE Pe3Y.JIbTAThI 0CBOEHHsI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl cpejiHero odiero odopasoBaHusi

10.1

JlemoHcTpUpOBaTh Ha TpUMEpax pojb W MecTo (u3uku B
(GbOpMUPOBAHUM COBPEMEHHONH HAYYHOW KapTUHbLI MHpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKH W TEXHOJIOTHH, B MPAKTUYECKOMN JEATEILHOCTU

Ioae

10.2

VYyuThIBaTH 'PaHULIBI IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJIeNeil:
MatepualibHas TOYKa, WHEpPLMAlIbHAs cUCTeMa OTc4éTa, abCONIOTHO
TBEP0E TEJO, UJCAJILHBIN T'a3; MOJIEIU CTPOEHUS ra30B, JKUJIKOCTEH U
TBEPABIX TeJN, TOYEUHBIH DJIEKTPUUYECKUH 3apsii — I[pPU pELIeHUH

bu3nyeckux 3anad

10.3

PacnoznaBath dusuueckue sBACHUS (MPOLECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB MEXAHHKH, MOJEKYJISPHO-KMHETUYECKOH Teopuu
CTPOEHHUS  BeIleCTBA M  JJICKTPOJAMHAMUKH: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MPAMOJIMHEHHOe NBUXKEHUE, CBODOJHOE MaJeHHe
TEJ, JBMKEHHME I10 OKPYKHOCTH, HHEPIUS, B3aUMOJICHCTBHE TElI;
mupdy3usa, OpOyHOBCKOE JIBUIKEHHME, CTPOCHHUE IKUIKOCTEH U
TBEPABIX  Tel, u3MeHeHue o0bEMa TeJl Npu  HarpeBaHUH
(oxnakieHuu), TEIUIOBOE PAaBHOBECHE, HCHApPEHHe, KOHJACHCAIusl,
IUIABJICHUE, KPUCTA/UIM3AlUs, KUIEHUE, BJIAKHOCTh  BO3/YXa,
NOBBIILICHUE JIABJICHUS T'a3a [PU €ro HAarpeBaHUH B 3aKPLITOM COCY/IE,
CBSI3b  MEXKAY [apaMeTpaMu COCTOSIHMSL ra3a B M30MpOoIleccax;

AJIEKTPU3AIUs TEJ, B3aUMOJICHCTBUE 3aPsIOB

10.4

OnuceiBaTh MEXaHUYECKOE [JBHIKEHUE, MCHOIb3yd (u3MUecKue
BEJIMUMHBL: KOOpAWHATA, IYThb, NEPEMEILIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tejla, CUJA, UMIYJILC Tela, KUHETHYECKas OJHEprus,
NOTEHIMAIbHAS JHEPrus, MexaHudeckas pabdoTa, MexaHH4ecKas
MOIIHOCTB; HPH OMUCAHUH NPABUILHO TPAKTOBATH (HU3NUECKUNH CMBICI
UCIOJIB3YEMBIX BEIMYMH, UX O003HAUEHUS U €JAMHUIIbI, HAXOAUTh
(GbopMmyIibl, CBSA3bIBAIOIINUE HAHHYIO (PU3MUECKYIO BEJIUYUHY C JIPYTUMHU

BCIMYHHAMH

10.5

OnucelBaTh HU3Y4YCHHBIC TCILNIOBBIC CBOMCTBA TeJI M TEMNIOBEIE




ABJIGHUS, MCMOJL3ysd (U3MYECKHe BEIWYMHBI: JaBJIeHHE Ta3a,
TEMIEpaTypa, CpeaHsis KUHETHUYecKas HSHEpPrus XaoTH4EeCKOro
JABUKEHUS. MOJIEKYJ, CpeJIHEKBaJpaTu4Has CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSsi OJHeprusi, padora ra3sa,
KOd(hOULIHUEHT MNOJIE3HOTO JCHCTBUSA TEIUIOBOTO JBUraTeNs; IIpU
OIMHCAHHUH NPaBUIIBHO TPaKTOBaTh busznueckuii CMBICI
UCIIOJIb3YEMbIX BEJIMYMUH, MX O0O3HAUEHUS U EIUHHIIbI, HAXOAUTh
(bopMyIibl, CBA3BIBAIOLIME JAHHYIO (DU3UYECKYIO BEJIMYUHY C APYTUMHU

BCIIHYHHaAM

10.6

OnuceiBaTh U3y4YEHHBIE JIEKTPUUECKHE CBOWCTBA BEILECTBA U
JNIEKTPUYECKUE  sBIeHUs  (IpoLecchl), HUCMONb3ys  (dusnveckue
BEJIMUUHBL: IIEKTPUUECKUI 3apsj, IEKTPUUECKOE noJe,
HaNpsKEHHOCTL OIS, TOTEHIHAJ, pPa3HOCTb MOTEHIUAJIOB; IpPU
OMUCAHUU NPABUIBHO TPAKTOBATH (PU3MUYECKHI CMBICI UCIIOJIB3YEMBIX
BENIMYMH, HUX O0O03HAUE€HHUSs W EIUHHULBI; YKa3blBaTh (OpMYyIIbL,
CBA3BIBAIOIIME  JIAaHHYI0  (DU3MYECKYH) BEJIUYUHY C  JPYTUMH

BCIMYHHAMH

10.7

aHAIM3UPOBATh (U3MYECKUE TIPOLECChl U  SIBJICHUS, HUCHOJb3YS
(bu3n4ecKre 3aKOHbI U MPUHIMUIIBI: 3aKOH BCEMUPHOTO Tsrotenus, I, 11
u Il 3akoubl HbroTOHA, 3aKOH COXpaHEHUS MEXAHMYECKOW JIHEPIUH,
3aKOH COXPAHEHHs UMITYJIbCA, MIPUHIMUIT CYNEPIIO3ULIUN CHJI, TIPUHIUI
paBHOIIPABUS MHEPLHMAIBHBIX CHCTEM  OTCYETA;  MOJIEKYIISPHO-
KMHETUYECKYI0 TEOPHUI0 CTPOCHHUSI BEIIECTBA, ra30BbIe 3aKOHBI, CBS3b
Cpe/lHel KMHETHYECKON HYHEPrud TEIUIOBOTO JBUIKECHHUS MOJIEKYJ C
a0CONIOTHON TeMIepaTypol, MEpBbIM 3aKOH TEPMOJIUHAMHUKH; 3aKOH
COXpAaHEHUS JJIEKTPUYECKOro 3apsiaa, 3akoH Kynona; npu 3ITom
pa3inuyaTth CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro0 MaTeMaTHYECKOe

BBIP@YKEHUE U YCIIOBUS (TPaHUIlbl, 00JIaCTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC TNPUHIUIBI JEHCTBUS MallluH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBUS MX 0€30MacHOro

HCIIOJIB30BaHHA B ﬂOBCGﬂHeBHOﬁ HKH3HHU

10.9

BbINOTHATE DKCIIEPUMEHTBI 110 MCCIIeI0BaHUI0 (PU3NYECKHUX SIBICHUN U
MPOLIECCOB C UCIIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUN; Npu
stoM GopmynupoBath Mpoodiemy (3aaady) M THIOTE3y Y4eOHOro
IKCIIEPUMEHTA, cobuparb  YCTAaHOBKY W3  HPEIOKEHHOIO

000py10BaHUs, TPOBOIUTE OIBIT U (POPMYJIUPOBATE BBIBO/IBI

10.10

OcyuiecTBisATh NOpsiMbIE M KOCBEHHbIE M3MEpeHus (PU3HUECKUX

BEJIMYMH; TIPU ATOM BbIOUpATh ONTHUMAJIbHBIN CIOCOO M3MEPEHHUS U




HCIIOJIB30BaTh U3BCCTHBIC METO/AbI OLICHKH l'[Ol"pCLLIHOCTCﬁ I/I3M€pel-lldﬁ

10.11

HccnenoBate 3aBUCUMOCTH MEXK1Yy (PU3MUECKUMH BEIMYMHAMU C
UCIOJIB30BAHUEM TIPSIMBIX HW3MEPEHHI; IMPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCUpPOBATH pPe3yJbTAaThl MOJYYEHHOW 3aBUCHMOCTH
(bu3nueckux BeIUYUH B BUAE TaOIUI[ U rpa(UKOB, JeIaTh BHIBObI 10

pE3yabTaTaM HCCICI0BAHHUA

10.12

CoOmonare npaBuia  0Oe30MacHOro  Tpyla Hpd  HPOBEACHUU
UCCIICIOBAHMIT B paMKax y4eOHOro OJKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENLCKON M TPOEKTHOI JIESATENIbHOCTH C HCHOJB30BAHUEM

U3MEPUTEIBHBIX YCTPOHUCTB U J1a00paTOpHOrO 000pY/10BaHUS

10.13

Pemats pacu€rHbie 3amauu ¢ SBHO 3aJ1aHHON (DU3UYECKOU MOJIEIIbIO,
UCHOJIB3Ysl (PU3UYECKHE 3aKOHBI W IPUHIMIIBI; HA OCHOBE aHaIu3a
yCIIOBUSL  3aja4yd  BbIOMpaTh  (DU3MYECKYI0 MOJENb, BBIICISATh
busnyeckre BeIMYMHBI U (OPMYJIbI, HEOOXOAUMBIC /1 €€ pelleHus,
NPOBOAMTH PACHYETHI ¥ OLIEHUBATH PEAIbHOCTh MOJIYYEHHOTO 3HAYEHUS

(bU3NYECKON BEITUYHUHBI

10.14

Pemats KaueCTBEHHbIE 3a/1auu: BLICTpAaHUBaTh JIOTUYECKHU
HEMPOTUBOPEYUBYIO LIEMOYKY PACCYKIECHUN C ONMOPON HAa U3YyUEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH H (]JI/I3I/IHCCKI/I€ SABJICHHA

10.15

Hcnons3zoBats mnpu  pemieHUMH  y4eOHBIX — 3aJady  COBPEMEHHBIE
UH(POPMALMOHHBIE TEXHOJIOTUH JUISl TIOMCKA, CTPYKTYPUPOBAHMUS,
UHTEPIPETALMU W TPEJACTABICHUS Y4YEeOHOWM W HAy4YyHO-TIOMYJISAPHOM
uHdopMaIui, MOJYUYEHHOU M3 Pa3jIMYHBIX MCTOYHUKOB, KPUTHUYECKH

aHaJIM3UPOBATh MOJIy4aeMyl0 HHPOpMALIHIO

10.16

[IpuBoauTs npuMepbl BKIaJa POCCUHUCKHX M 3apyOeKHBIX YUYEHBIX-
Gbu3MKOB B pa3zBUTHE HAYKU, OOBSICHEHHUE IPOLIECCOB OKPYIKAIOILIETO

MHpPA, B Pa3BUTHC TCXHHUKH H TEXHOJIOInit

10.17

Hcnonb3oBarh TeopeTHdYecKue 3HAHUS MO (U3UKE B TOBCEIHEBHOMU
JKU3HU 17151 o0ecrnedeHus: 0e30MmacHOCTH NPy 00palieHuu ¢ npudopamu
U TEXHHYECKUMHU YCTPOWUCTBAMH, /Il COXPAHEHUS 3/I0POBbS U

COOIIOIEHHUST HOPM IKOJIOTHYECKOTO MOBECHHS B OKPYIKAIOIIeH cpene

10.18

PaGoraTth B rpynne ¢ BBINIOJTHEHUEM PA3JUYHBIX COLIMAILHBIX POJICH,
IUIAHUPOBATH  PabOTy  IpyNmbl, PalHOHAIBHO  PACHPECISThH
00s13aHHOCTH ¥ IUIAHUPOBATh JESTEIbHOCTh B HECTAHIAPTHBIX
CUTyalMsIX, a/IeKBAaTHO OLICHUBATh BKJIAJ KaXkJIOr0 M3 YYaCTHUKOB

IPYMIIbI B PEIICHUE pacCMaTpUBAEMOM MPOOIEMbI




11 KJIACC

Kox
NPOBEPSIEMOT0
pe3yibTara

[IpoBepsiemble npeMeTHbIE Pe3Y.JIbTAThI 0CBOEHHsI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl cpejiHero odiero odopasoBaHusi

JlemoHcTpUpOBaTh Ha TpUMEpax pojb W MecTo (u3uku B
(GbOpMUPOBAHUM COBPEMEHHONH HAYYHOW KapTUHbLI MHpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKH W TEXHOJIOTHH, B MPAKTUYECKOMN JEATEILHOCTU

JIOJICH, 1IENIOCTHOCTh M €IMHCTBO (PpU3UUECKON KapTUHBI MUPA

11.2

VYyuThIBaTH 'PaHULIBI IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJIeNeil:
TOYEUHBIN IEKTPUUECKHI 3apsf, ANepHas MOJeNIb aTOMa, HyKJIOHHAs

MO/IeJIb ATOMHOTO SiApa MPU pelieHun GU3nUecKux 3a/1a4

11.3

PacnoznaBate uszuyeckue siBjieHUS (NIPOIECChI) U OOBACHATH UX HA
OCHOBE  3aKOHOB  JJIGKTPOJMHAMUKMA W  KBAHTOBOW  (hpusmku:
JNIEKTpUYEcKas IPOBOAUMOCTb, TEIIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHUTHOE neicTBus TOKa, B3aUMO/IEUCTBUE MarHMuTOB,
ANIEKTPOMATHUTHAS MHAYKLHUS, JCHCTBME MArHUTHOTO IIOJI Ha
NPOBOJAHUK C TOKOM U JBHXKYIIMHCSA 3apsijl, AJIEKTPOMATrHUTHbBIE
Kose0aHusi W BOJIHBL, MPSIMOJIMHEHHOE pPAaCIpPOCTPAHEHHE CBETa,
OTpakeHue,  mnpejomiieHue,  uHrepdepeHuus, audpakuus
NoJIsIpu3anusl CBETa, JUCHEpcusi cBeTa, (oTodekTpudeckuil b dekr
(bororddekt), cBeTOBOE MaBIECHHUE, BO3HUKHOBEHHME JIMHEHYATOrO
CHEKTpa aToMa BOJOPOJA, ECTECTBEHHAass U HMCKYCCTBEHHas

pPaaHOaKTHBHOCTb

11.4

OnucelBaTh  W3Y4YEHHBIE CBOWMCTBA  BEIIECTBA  (DJIEKTPUYECKHUE,
MAarHUTHBIE, ONTUYECKUE, DIEKTPUUYECKYIO MPOBOJUMOCTb PA3IMUYHBIX
cpel) W DJIEKTPOMArHUTHBIE SIBJCHUSA  (MPOLIECCHI), HMCIOJb3YH
busnueckne  BETUYMHBI:  JIEKTPUYECKHI  3apsij, culla  TOKa,
ANEKTPUYECKOE  HAIMPSOHKEHHE,  DJIEKTPUYECKOE  CONPOTUBIICHHE,
pa3Hocth noteHuuanoB, IJIC, pabora Toka, MHAYKIUS MArHUTHOTO
nosisi, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTH KaTYLIKH,
AHEpPrusi IEKTPUYECKOr0 M MATHUTHOTO IOJIeH, MEePUo]l U 4acToTa
KoJieOaHUM B K0JIe0ATEIIbHOM KOHTYPE, 3apsijl U CUJla TOKa B MPOIEcce
rapMOHUYECKHUX IEKTPOMArHUTHBIX KoJieOaHui, (hokycHoe
paccTosiHUE M ONTHYECKAs CHJIA JIMH3bI; NPU ONMUCAHUM IPABUILHO
TPAKTOBaTh  (PU3UUECKHI CMBICI MCIOJb3YEMbIX BEJIMYMH, HX
0003HA4YeHUSI M EOUHMIIBI; YKa3blBaThb (POPMYIIbL, CBS3bIBAIOIINE

JaHHYIO (PU3HYECKYI0 BETUYHUHY C APYTUMHU BEITUYHHAMU




11.5

OnuceIBaTh U3YUYEHHBIE KBAHTOBBIC ABJICHUS U MPOLIECCHI, UCIIOIb3Ys
(bu3nueckue BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA
BOJHBI M 4YacTOTAa CBETa, JHEPrus M HUMOYyJIbC (OTOHA, NEPUOJ]
nojaypacrnazaa, OSHEpPrus CBSA3M AaTOMHBIX fAJiep; NpPH  OMUCAHUU
MPaBUIILHO TPAKTOBATH (PU3MYECKUI CMBICT UCHOJIL3YEMbIX BEJIHYHH,
ux o0O3HAUYEHUS M €JAUHHULBI;, YKa3blBaTh (DOPMYIIbI, CBA3LIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIMYUHY C APYTUMU BEJIIMUUHAMH, BBIUUCIIATH

3HAYEHHUE (PUBUYECKOU BEIUYHHBI

11.6

AHanu3upoBath (PU3MUECKHE MPOLECChl M SABJICHUS, HUCIOIb3Ys
dbusnyecke 3aKkoHbl M NPUHLUINBL  3akoH Owma, 3aKOHBI
MOCNEJ0BATENBHOIO ¥ MAPAUIEIILHOTO COEJAMHEHUS MPOBOJIHUKOB,
3aKkoH Jlxoyns — JleHna, 3aKOH 2JIEKTPOMAarHUTHOW WHIYKIIMH, 3aKOH
NPSIMOJIMHEMHOI0 PAcpOCTPAHEHUS CBETA, 3aKOHbI OTPAKEHUSI CBETA,
3aKOHbl  MNPEJIOMJICHHS  CBETa, YpaBHeHUE  DUHIITEHHA /g
borodddexra, 3aKOH COXpAHEHMS DJHEPrUU, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAHEHUSI DJIEKTPUYECKOro 3apsja, 3aKoH
COXpaHEHUsi  MaccoBoro  4ucia, mnocryinarsl  bopa,  3akoH
paJIMOAKTUBHOIO  pacnaja; Ipu JTOM  pas3iidyarh CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS

(rpanulibl, 00JaCTH) IPUMEHUMOCTH

11.7

OD]JC,E[GI[HTB HAmpaBJICHHUEC BCKTOpPA HHAYKIOWH MATIHHTHOIO I10J1A

TPOBOJHUKA C TOKOM, CHIbl AMriepa u cuiibl Jlopeniia

11.8

Crpoutrb ¥ ONKUCBLIBATH HU300paKEHHE, CO3ABAEMOE IUIOCKUM

3epKajaIoM, TOHKOW JINH30M

11.9

BbINOTHATE DKCIIEPUMEHTBI 110 MCCIIeI0BaHUI0 (PU3NYECKHUX SIBICHUN U
MPOLIECCOB C UCIIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUN; Npu
stoM GopmynupoBath Mpoodiemy (3aaady) M THIOTE3y Y4eOHOro
IKCIIEPUMEHTA, cobuparb  YCTAaHOBKY W3  HPEIOKEHHOIO

000py10BaHUs, TPOBOIUTE OIBIT U (POPMYJIUPOBATE BBIBO/IBI

11.10

OcyuiecTBisATh NOpsiMbIE M KOCBEHHbIE M3MEpeHus (PU3HUECKUX
BEJIMYMH; TIPH ATOM BbIOUpATh ONTHUMAJIbHBIN CIOCOO M3MEPEHHUS U

HCIIOJIB30BaTh U3BCCTHBIC METO/AbI OLICHKH l'[Ol"pCLLIHOCTCﬁ I/I3M€pel-lldﬁ

11.11

HccenenoBath 3aBUCUMOCTU (DU3MYECKUX BEJIMYUH C UCIOJIB30BAHUEM
NpSIMBIX ~ U3MEPEHHI; NP ITOM  KOHCTPYMPOBaTb  YCTAHOBKY,
(bukcupoBaTh pe3yJbTaThl MOJYYEHHOH 3aBUCUMOCTU (DU3HMUECKUX
BENIMYMH B BUJIE TAOMUI ¥ rpadMKoB, JIeJaTh BBIBOJILI [0 pe3yIbTaTam

Hcciaea10BaHuAg

11.12

CoOmoate mnpaBuia 0Oe30MacHOro  Tpyjaa TMpH  [POBEICHUHU




UCCIIEOBAHUH B paMKax YyuyeOHOro »JKCIepUMEHTa, Yy4eOHO-
UCCIEe0BATEIbCKON U MPOEKTHOU JESTEeNIbHOCTH C UCIOJIb30BAHUEM

U3MEPHUTEIbHBIX YCTPOUCTB U J1abopaTOpHOTO 000pY10BAHUS

11.13

Pemats pacu€rHbie 3amauu ¢ SBHO 3aJ1aHHON (DU3UYECKOU MOJIEIIbIO,
UCHOJIB3Ysl (PU3UYECKHE 3aKOHBI W IPUHIMIIBI; HA OCHOBE aHaIu3a
yCIIOBUSL  3aja4yd  BbIOMpaTh  (DU3MYECKYI0 MOJENb, BBIICISATh
busnyeckre BeIMYMHBI U (OPMYJIbI, HEOOXOAUMBIC /1 €€ pelleHus,
NPOBOAMTH PACHYETHI ¥ OLIEHUBATH PEAIbHOCTh MOJIYYEHHOTO 3HAYEHUS

(bU3NYECKON BEITUYHUHBI

11.14

Pemats KaueCTBEHHbIE 3a/1auu: BLICTpAaHUBaTh JIOTUYECKHU
HEMPOTUBOPEYUBYIO LIEMOYKY PACCYKIECHUN C ONMOPON HAa U3YyUEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH H (]JI/I3I/IHCCKI/I€ SABJICHHA

11.15

Hcnons3zoBats mnpu  pemieHUMH  y4eOHBIX — 3aJady  COBPEMEHHBIE
UH(POPMALMOHHBIE TEXHOJIOTUH JUISl TIOMCKA, CTPYKTYPUPOBAHMUS,
UHTEPIPETALMU W TPEJACTABICHUS Y4YEeOHOWM W HAy4YyHO-TIOMYJISAPHOM
uHdopMaIui, MOJYUYEHHOU M3 Pa3jIMYHBIX MCTOYHUKOB, KPUTHUYECKH

aHaJIM3UPOBATh MOJIy4aeMyl0 HHPOpMALIHIO

11.16

00BSCHATh NMPUHLMUIIBI NCHCTBUS MAIIUH, MTPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3jiMyaTh YCIOBUS MX O€30MacHOr0 HCIHOJIb30BAHUS B

IOBCEIHEBHOM KHU3HHA

11.17

[IpuBoauTs npuMepbl BKIaJa POCCUHUCKHX M 3apyOeKHBIX YUYEHBIX-
(Gbu3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLECCOB OKPYIKAIOIIETO

MHpPA, B Pa3BUTHC TCXHHUKH H TEXHOJIOInit

11.18

Hcnonb3oBarh TeopeTHdYecKue 3HAHUS MO (U3UKE B TOBCEIHEBHOMU
JKU3HU 17151 o0ecrnedeHus: 0e30MmacHOCTH NPy 00palieHuu ¢ npudopamu
U TEXHHYECKUMHU YCTPOWUCTBAMH, /Il COXPAHEHUS 3/I0POBbS U

COOIIOIEHHUST HOPM IKOJIOTHYECKOTO MOBECHHS B OKPYIKAIOIIeH cpene

11.19

PaGortate B rpyrrme ¢ BBINOJIHEHHUEM PA3/IMYHBIX COIMAJIBHBIX POJICH,
IUIAHUPOBaTh  padOTy  TPYMNIbl,  PAUOHAILHO  PACHPEIEIsiTh
00513aHHOCTH ¥ IUIAHUPOBATh JESTENbHOCTh B  HECTAHAPTHBIX
CUTyalMsIX, aJCKBAaTHO OLEHMBATh BKJIAJ] KaXkKJIOr0 W3 YYaCTHHUKOB

TPYIIIBLI B PELIEHUE PACCMATPUBAEMON MTPOOJIEMBbI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
pasaei
a

Koa nposepsiemoro
JIeMeHTa

IIpoBepsiemble 2j1eMeHTHI CO/lepPKAHUS

OU3UKA U METOAbI HAYYHOI'O [TO3HAHU S

1.1

®uszuka — Hayka o npupoge. Hayunbie
METO/Ibl MO3HAHMS OKpYiKatolero mupa. Pois
JKCHEPUMEHTA U TEOpUM B  Ipoliecce

MO3HAHUS NIPUPO/Ibl. DKCIIEPUMEHT B (pu3uke

1.2

MopenupoBanue (U3UYECKUX SBICHUNA U
npoieccoB. Hayunslie runoressl. Gusnyueckue
3aKOHbI M TeopuH. ['paHuIBl NPUMEHUMOCTH
(hbu3nIeCcKux 3aKOHOB. [Tpunumn
coorBercTBUs. Ponb u  mecro (Qusuku B
(hopMupoBaHUM COBPEMEHHOM HAY4YHOM
KapTUHbI MUpa, B NPAKTUYECKO

IEATENBHOCTH JIIOIEH

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

Mexanuueckoe asuzkeHue. OTHOCHUTENLHOCTH
MeXaHU4ecKoro apuxkeHusa. Cucrema oTrcuéra.

TpaexTopus

[Tepemelnienne, CKOPOCTh (CpeaHsist CKOPOCTb,
MI'HOBEHHAsA CKOpOCTB) 54 YCKOpEHHE
MAaTEepUAJILHOW TOYKH, UX MPOEKIMH Ha OCH
CHUCTEMEI KOOpOHHAT. CroxeHnue

NEPEMEIICHUI U CII0KEHUE CKOPOCTEN

PaBHomepHOe u PaBHOYCKOPEHHOE
PSIMOJIMHEHHOE JIBHKCHUE. I'paduxu
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,

YCKOpEHHS, IyTH " NepeMeleHus




MaTepHaJILHON TOYKH OT BPEMEHHU

CBoOoiHOE najieHue. Y CKOpeHue CBOOOIHOTO

nagcHusa

Kpuponuneitnoe auxkeHue. PaBHOMepHOE
JNBWKEHHE  MATepUAIbHOM  TOYKH no
OKPY)KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAs
CKOPOCTb. [Tepuon u 4acToTa.

LleHTpOCTPEMUTEIBHOE YCKOPEHUE

Texuuueckue YCTPOMCTBA: CITUJIOMETP,
JNBWKEHUE CHAPSAOB, LEMHBbIE M PEMEHHBIC

nepeaadn

[TpakTrueckue padoTHhI. Hsmepenue
MTHOBEHHOM CKOPOCTH. Uccnenosauue
COOTHOULICHUSI MEK]y IMYyTSAMHU, NPONJICHHBIMU
TEJIOM  3a  [OCIIeIOBAaTElbHbIE  pPaBHBIC
HNPOMEKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JIBIDKEHUU C HAYaJIbHOM CKOPOCTbIO, PaBHOM
Hyt0. M3yueHue nBMKeHUs Mapuka B BS3KOU
kuakoctu.  M3yueHwe — ABMKEHUs — Tedna,

OpOIIEHHOT0 TOPU30HTAIBLHO

2.2

JUHAMUKA

2.2.1

[Tpunnun OTHOCHUTEJILHOCTH lanunes.
[TepBbiii 3axkoH HeloTona. HWHepumanbHbie

CHUCTEMBI OTCUETa

222

Macca Tena. Cuna. IlpuHuun cyneprno3uinumn

CHIT

2.23

Bropoit 3akon HbloToHa ans marepuaibHON
TOYKM B WHEpPLUUAIbHON CUCTEME OTCYETa
(UCO). Tpernit 3akon Hbrlorona s

MaTCpHaJIbHBIX TOYCK

224

3aK0oH BceMUpPHOTO TAroTeHus. Cuiia TsHKeCTH.

[TepBas kocMuueckasi CKopocThb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHus




CKOJIbKEHMSI M  CHJa  TPEHHUS  IOKOS.
Kosdpbuument tpenusi. Cuia CONpoOTUBICHUS

IIPpH ABHKCHHUH TCIIA B JKHIAKOCTH UIIH Ia3c

2.2.7

HOCTyl’[&TCJ’[bHOC H BpPAIATCIIbHOC OBHUKCHHC

a0CoJIIOTHO TBEPIOTO TEIa

228

MoOMEHT cuiibl OTHOCHTENIBHO OCH BpAalllCHUS.
[Tne4yo cunbl. YcioBusi paBHOBECHS TBEPIOTO
tena 8 UCO

229

TexHuueckue  yCTpOWCTBA:  MOJIIMITHUKH,

OBHKCHHEC HCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[TpakTuueckue padorel. M3yueHue ABUKEHHS
Opycka 1O HAKJIOHHOW IUIOCKOCTH IO
IEUCTBUEM HeCKOJIbKHX cui. Hccnenosanue
3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIUX
B Ae(OPMUpPYEMON TMPYKUHE U PE3UHOBOM
oOpasue, OT BeaM4YMHBI UX Jaedopmarumu.
WccnenoBanue ycioBuid paBHOBECUS TBEPIOTO

T€a, UMCKOIIETO OCh BpallCHUA

2.3

3AKOHBI

COXPAHEHUSI B MEXAHUKE

2.3.1

NUMnynbc MartepuaibHOM TOYKH, CHCTEMBbI
MaTepualibHbIX Tovek. Mmmynasc cuiibl U

HU3MCHCHHEC UMITYJIBCA TCIa

232

3akoH coxpanenuss umnyisca B HCO.

PeakTtuBHOE nBUKEHHE

233

Pabora cunsl

234

Mo1HoCTE CHIBI

235

Kunernueckas 2Heprusi MaTepuaibHONH TOUKH.

TeopeMa 0 KWUHETUYECKOI YHEPIUU

2.3.6

[TorenumansbHass dHeprusi. I[loTeHuuanbHas
IHEPrUsl YIPYTO JneopMUPOBAHHON
npyxkunel. [loTeHuManbHass dHEprus Tena

BOJIN3HM MOBEPXHOCTH 3eMJIN

2.3.7

HOTeHI_],I/IaJ'lebIC H HEIOTCHLHAJILHBIC CHIIbI.

CBsizb  pabOThl HEMOTEHIUAIBHBIX CHUI  C




H3MCHCHHEM MEXaHUYECKO# JHEPruu
CHUCTEMBI TEI. 3akoH COXpaHCHHA

MEXaHUYECKOU IHEPTUU

2.3.8 VYnpyrue u Heynpyrue cToJIKHOBEHUS
539 TexHuueckue ycCTpoWCTBa: JBUIKEHHUE PaKeT,
o BOJIOMET, KOTIEp, NPYKUHHBINA MTUCTONET
[Tpaktuueckue paborel. WM3yuyeHue cBA3M
5310 CKOpOCTEH Teln TMpd HEYHNpPYroM yaape.

UccnenoBanne cBs3u  pabOTbl  CHIIBI €

H3MEHEHHEM MEXaHUYECKOH DHCPryuu TCia

MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMHAMUNKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMW TEOPUU

3.1.1

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KMUHETUYECKOM TEOPUHU. bpoyHnosckoe
newkeHue. uddysus. Xapakrep ABUKEHUS U

B3aUMO/JIEHCTBUS YaCTHI[ BELLIECTBA

Mopenun cTpoeHuUs Ta30B, IKHIAKOCTEH U

3.1.2 TBEPABIX TeM W OOBICHEHHE  CBOMCTB
BEIIECTBA HA OCHOBE ITUX MOJeJiel
313 Macca wmonekyn. KonuuectBo BeliecTsa.
o [TocTositnuast ABoraapo
314 TeroBoe paBHoBecwe. Temmneparypa u eé
o n3mepenue. [llkana remneparyp Lenbcus
Mopgenes  uaeanbHOro rasa. OcHOBHOE
3.1.5 ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON
TEOPUU HJICaTbHOTO ra3a
AOcooTHas8 TeMneparypa Kak Mepa CpeaHen
3.1.6 KMHETUYECKOU IHEPTUH TEIJIOBOTO JABUKECHUS
yactun ra3a. [llkana remneparyp KenbBuna
317 VpaBuenue Kianeiipona -~ Menneneena.
o 3axon JlaneToHa
3.1.8 ["a3oBble 3aKkoHbI. M30mporieccsl B HacaibHOM

ra3¢ ¢ NnNOCTOAHHBIM KOJIHYECTBOM BCLLICCTBA:

M30TEpMa, H30X0pa, H3obapa




Texuuueckue YCTPOMCTBA: TEPMOMETD,

OapomeTp

3.1.10

[Tpaktuueckue padotel. M3mepenue macchbl
BO3/yXa B KilaccHoi komHate. MccnenoBanue
3aBUCHMOCTH MEK/Y MapaMeTpaMu COCTOSHUS

pa3peKEeHHOT 0 rasa

3.2

OCHOBbI TEPMOIMHAMUWKU

3.2.1

Tepmonunamuyeckass cuctema. BuyTpeHHsis
DHEpPrus TEPMOJMHAMUYECKOM CHUCTEMbI U

CriocoObI €€ U3MEHEHU

3.2.2

KonuuectBo Temiotel 1 paborta. BHyTpeHHss

JHEPrua 0AHOATOMHOT'O HACATIbHOIO ra3a

3.23

Bujel  Temtonepeaav: TEIIONPOBOIHOCTD,
KOHBEKIIHMS, U3IydeHHe. TermoéMKOCTh Tena.
VoaenpHas TEIIOEMKOCTHL BEHIECTBA. Pacdér

KOJIHYCCTBA TCILIOTHI ITPH TEILIOHIEpEaaydc

324

[TepBbiii 3akoH TepMoauHaMuKku. [Ipumenenue
HEPBOro 3aKOHa TEPMOUHAMHUKHU K
nsornponeccam. I'paduyeckas uHtepnperamnus

paboThl raza

3.2.5

TeruoBbie mamubbl. [IpunHiuner  neicTBug
termoBbix MamuH. [IpeoOpa3oBanus ’sHepruu
B TemwioBelX  MammHax.  Koadduumenr
nosiesnoro  geicreus  (manee —  KIIJI)

teryioBoi MammuHsel. [{ukin Kapuo u ero KIT/{

3.2.6

Bropoii 3aKOH TEPMOJUHAMHUKH.
HeoOpaTtuMocTh  mpoliecCOB B NPUPOIE.
TeroBbie JBUTATEIIN. DKOJIOTUYECKHUE

npo0sIeMBbl TEIUIOIHEPTeTUKU

3.2.7

Texuuueckue YCTPOHCTBA: JIBUTATEIb
BHYTPEHHETO cropaswusi, OBITOBO#

XOIOJUIBHUK, KOHIUI[AOHED

3.2.8

[TpakTrueckue padotel. U3mepenue ynenbHOU

TEIIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSHWS BEILIECBA. ®A30BBIE IIEPEXO/IbI




3.3.1

[TapooOpa3zoBanue u koHjieHcanus. Mcnapenue
H KHIICHHUE. Y,H,CIIBHH}[ TEIUI0Ta
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbI

KHIICHHA OT OJaBJICHHA

3.3.2

AOCOII0OTHAS M OTHOCHTEIIbHAS BJIAXKHOCTH

BO31yxa. HachbileHHblil nap

333

Tsépnoe TEJO. Kpucrannuueckue u
amopbHbie Tena. AHU3OTPOINUS  CBOWCTB
KPUCTAJUIOB. Kunkue KPUCTAJLIBI.

CoBpeMeHHbIE MaTepUaJIbl

334

[InaBnenre W Kpuctaum3amus. Y aelbHas

terioTa riasieHus. Cyonumarius

3.3.5

VYpaBHeHue TermioBoro danaHca

3.3.6

TexHuueckue yYCTpOHCTBA: TUIPOMETP U
HICUXPOMETP, KaJTOPUMETP,  TEXHOIIOTUH
MOJYYEHHS] COBPEMEHHBIX MATEPUAIIOB, B TOM

YHCJIC HAHOMATCPHal0B, H HAHOTCXHOJIOTHH

3.3.7

[TpakTrueckue padoTHhI. Hsmepenue

BJIAKHOCTH BO3ayXa

DJIEKTPOJJUHAMUKA

4.1

DJIEKTPOCTATHUKA

4.1.1

DnexTpu3aius Te1. JieKrpudeckuii 3apsaa. /[sa

BH/A JICKTPUYCCKHX 3apAa0B

[TpoBogHuKH, JUDIIEKTPUKU u

[OJIYTIPOBOAHUKH

4.1.3

3aKOH COXPAHEHUS YICKTPUUECKOTO 3apsa

4.14

B3aumoeiictBue 3apsaaoB. 3akon Kynona

DIEKTPUYECKOE ToJe. Hanpsxéanoctb
EKTPUUECKOTO HOJIS. [Tpunuun
cyneprno3utiud.  JIMHUM ~ HANpPsHKEHHOCTH

INMEKTPUUCCKOro MmoJjis

PaGora cCcuin  2IEKTPOCTATUYECKOTO  TOJIS.

[Torenunan. PazHoCTh MOTEHIIUATIOB




HpOBO,IlHHKId H JHUIJICKTPHKH B NOCTOAHHOM

4.1.7 WIEKTpUYeckoM  mose.  Jludnexkrpuueckas
HNPOHHUIIAEMOCTh
DIEKTPOEMKOCTb. Kounnencarop.
4.1.8 DNIEeKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCATOopa.
DHeprusi 3apsHKeHHOT0 KOHJIeHcaTopa
Texuuueckue  yCTpOWCTBA:  AJIEKTPOCKOI,
410 IEKTPOMETP, DJIEKTPOCTATHYUECKAs 3alllUTa,
o 3a3eMIJIEHHE HIIEKTPOIPUOOPOB, KOHAEHCATOP,
KCEPOKC, CTPYHUHbBIH MPUHTEP
4110 [TpakTrueckue padoTHhI. Hsmepenue

HEKTPOEMKOCTH KOHICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJJAX

VcnoBus CYLICCTBOBAHUA INOCTOAHHOTIO

4.2.1 eKTpudeckoro toka. Mcrounuku toka. Cuna
toka. [TocTostHHBIN TOK
422 Hanpsbxkenue. 3akon Oma 171 yyacTka nernu
423 DIEKTPUYECKOE CONMPOTUBIICHHUE. Y eIbHOE
o COIPOTUBJICHHE BEILIECTBA
424 [TocnenoBarenbHoe, napasienbHoe,
o CMEILIAaHHOE COE/IMHEHUE MPOBOIHUKOB
Pabota snextpuueckoro toka. 3akon Jlxkoyms
4.2.5
— Jlenna
4.2.6 MOIIHOCTB MEKTPUHECKOTO TOKA
aekTpoaBwiKymas cuna (manee — IJC) n
427 BHYTPEHHEE CONPOTUBICHHE MCTOUYHHUKA TOKA.
o 3akon Owma s 1oJaHOW  (3aMKHYTOW)
eKkTpudeckoii rienu. Kopotkoe 3aMbikanue
DeKTpoHHAs IPOBOAMMOCTh TBEPIBIX
428 METAJUIOB.  3aBUCHUMOCTb  COTPOTHBIICHUS
o METaJLIOB oT TEMIEPATYPHI.
CBepXIpoBOJIUMOCTh
4.2.9 DnexkTpuyeckuii Tok B Bakyyme. CBoiicTBa




INEKTPOHHBIX MMYYKOB

4.2.10

[TonynpoBoiHuku. CoOCTBEHHAS U IPUMECHAs
MPOBOIMMOCThL TTOJIYHPOBOAHUKOB. CBOMCTBA

p-n nepexona. [lonynpoBoaguukoBsie NpuOOPHI

4.2.11

DIEKTPUYECKUI  TOK B DJIEKTPOJIMTAX.
DeKTpoNUTHYEeCKas JUCCOLUALIMSL.

DneKkTpoaus3

4.2.12

DIEKTPUYECKUM TOK B rasax.
CaMOCTOATENBHBIE W HECAMOCTOSATEILHBIN
paspsii. PasnuuHble THIBI CAMOCTOSTEILHOTO

paspsina. Monnus. [Inazma

4.2.13

Texuuueckue YCTPOMCTBA: aMIIepMETD,
BOJILTMETpP,  PEOCTaT, HUCTOYHUKH  TOKa,
IIIEKTPOHATPEBATEIbLHbBIE npudopsl,
IEKTPOOCBETUTEINbHBIE IPUOOPBI, TEPMOMETP
COIPOTUBJICHMUS, BaKyyMHBIH AUO],
TEPMUCTOPBI u boTope3ucTopsl,

HOHynpOBOﬂHHKOBblﬁ JHO, raJlbBaHHKa

4.2.14

[TpakTrueckue paboTHhL. N3yuenue
CMEILIAHHOTO COEJIMHEHUSI PE3UCTOPOB.

U3mepenue D3JIC ucToyHMKa TOKa U €ro
BHYTpEHHEro conportuBieHus. Habmonenue

EKTPOJIH3A

11 KJIACC

Kox
pasaei
a

Koanposepsiemoro
JIeMeHTA

[IpoBepsieMble 2j1eMeHTHI COAePKAHUS

DJIEKTPOJJUHAMUKA

4.3

MATI'HUTHOE ITOJIE. DJIEKTPOMAT'HUTHASI MHAYKIIUA

43.1

[MocTrosiuupie MaruuTel. BzaumoaelcTBHE

MOCTOAHHBLIX MAIrHHUTOB

432

MaruutHoe mone. Bekrop MarHUTHOM




uaaykuun,  [lpunoun — cynepro3uiuu.
Jlunum maruuTHOM uHaykuuu., Kaprtuna
JIMHUH ~ MArHUTHOW  MHAYKIUMA  TOJA

MOCTOAHHBLIX MAIrHHUTOB

MaruuTHoe MoJjie TMPOBOJHUKA C TOKOM.
KapTtuna nuHuii nosjs AJIMHHOTO TPSMOTO

MNpOBOAHHMKA M 3aMKHYTOroO KOJIBLEBOTO

433 IIPOBOJIHUKA, KATYHIKH C TOKOM. OIBIT
Opcrena. BzaumoeincTBie NpoBOJHUKOB C
TOKOM
434 Cuiia AMniepa, €€ MoJ1yJib M HalpaBJIeHUe
Cuna Jlopenua, e€ MOayJib U HAIIPaBIICHUE.
JIBuwkeHUEe  3apsHKEHHOM — 4YacTHllbl B
4.3:5 OJTHOPOJHOM MarHuTHOM moJje. Pabora
cusel Jlopenua
436 SIBrieHME DIIEKTPOMATHUTHONH MHTYKIIUU
4.3.7 [ToTok BekTOpa MAarHUTHOM UHIYKIIUH
DJ1C unayKIMU. 3aKOH JIEKTPOMArHUTHON
438
uHykiun Oapanes
Buxpeoe oanexkrpudeckoe mnone. 3JC
HHAYKIUA B TMPOBOAHHUKE, JIBUKYILIEMCS
439 IIOCTYNATEIbHO B OJHOPOHOM MAarHUTHOM
rnoJje
4.3.10 [IpaBusno Jlenua
NHayKTUBHOCTD. SIBJIEHHE CAMOUHIYKIIMH.
4311 2/1C caMmouH Ty KLU
DHEprus MArHUTHOTO TIOJI KATYHIKH C
43.12
TOKOM
4.3.13 DJIEKTPOMArHuTHOE 10J1e
TexHuyeckue  YCTPOWCTBA:  MOCTOSIHHBIE
MArHUTEI, AEKTPOMArHUThI,
43.14
ANEKTPOABUTATE b, YCKOPHUTEH
ANEMEHTAPHBIX YACTHUI], UHAYKIIMOHHAS TICUb
4.3.15 [IpakTuueckue padoTHhI. N3yuenue




MArHMTHOTO TIOJISI KATYIIKA C TOKOM.
UccnenoBanue [OeWCTBUS  IIOCTOSHHOIO
MarHuTa Ha paMmKy ¢ TokoMm. MccienoBanue

ABJICHHA BHCI(TDOMaI‘HI/ITH(Jﬁ HHAYKIIHHA

KOJIEBAHW S 1 BOJIHBI

5.1

MEXAHUYECKHUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHW A

5.1.1

Konebarenpnas  cucrema. CaobOonHble
kojebanus. ["apmoHuveckue KkosieOaHus.
[lepuon, wacrora, ammumrtyna u  dasa

KoJie0aHui

[Ipyxunubii mMagTHuk. MaremMaTU4ecKui

MaATHHK

VpaBHeHHE TapMOHUYECKMX KoJieOaHMi.
Kunematuueckoe U JUHAMHYECKOE

oInHcaHue KojiedaTeILHOro IBHKECHUS

[IpeBpamienue YHEPTrUH npu
rapMOHUYECKHUX KoJe0aHusX. CBsi3b
AMILIATY/IbI KoJsebauui HCXOIHOH
BEJIMYMHBI C aMIUIUTYyJaMU KojieOaHun eé

CKOPOCTHU U YCKOPEHHS

Konebarenbubiii  koHTyp.  CBOOOIHBIE
AIIEKTPOMATrHUTHbBIE Kosie0aHust B
UJCANLHOM  KOJICOATEILHOM — KOHTYpE.
AHanoruss MeXAYy MEXaHHYECKUMHU U
AIIEKTPOMATrHUTHBIMU KOJIeOaHUSIMHU.

®opmyna Tomcona

3aKOH COXpaHEHUs YHEPIUU B HJICATLHOM

KoJie0aTeIbHOM KOHTYpE

BoiHyK/1eHHBIE MEXaHUYECKUE KOJICOaHUsI.
Pe3onanc. Pe3onancHas KpUBas.
BrinykaeHHbIE ANEKTPOMArHUTHBIE

KoJie0aHus.

[Tepemennsiit  Tok.  Cunycouaa/ibHBIM

MIEPEMEHHBII TOK.

MonHoOCTh MEPEMEHHOTO TOKA.




AMIUIMTYIHO€ U JICHCTBYIOIEE 3HAYECHHE

CHIIbI TOKa U HAIIPAXKCHHUA

5.1.10

Tpauchopmarop. [IpoussoacTso, nepeaaya
U TOTPeOJICHUE DJIEKTPUYECKOH IHEPIruu.
DKOJIOrMYECKUE PUCKHU NP IIPOU3BOJICTBE
AIEKTPUHECKON JHEPIumn. KynbsTypa
UCIOJIb30BaHUS ANIEKTPOIHEPTUn B

[IOBCEIHEBHON JKU3HU

5.1.11

Texuuueckue ycrpoiicTBa: ceiicmorpad,
BHCKT[}I/I‘-{CCKI/Iﬁ 3BOHOK, JIHHHH

IIEKTpOnepe1ad

5.1.12

[IpakTuueckue padotel. HccnenoBanue
3aBUCUMOCTH TE€PHOJIa MaJIbIX KOJICOaHMM
rpy3a Ha HATH OT JJIMHBI HATH M MAcCChl
rpy3a. MccienoBanue nepeMeHHOTO TOKA B
LIENHd U3 IOCJIeI0BaTelIbHO COETUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U pe3ucropa

5.2

MEXAHWUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHnunueckue BOJIHLI CJIOBUSA
; y

pactipoctpanenus. [lepuon. CkopocThb

pacrpoCcTpaHeHus W JJIMHA  BOJIHBL

[Tonepeunsie U NPOOJILHBIE BOIHBI

5.2.2

HNurepdepenuus u nudpaxuus

MEXaHHUYCCKHUX BOJIH

523

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKka

524

DJIEKTPOMArHUTHBIE  BOJIHBL. Y CJIOBUSA
W3Ny4YEHHUs]  DJIEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenranus BexkropoB E, B u v

B DJIEKTPOMArHUTHON BOJIHE B BaKyyMe

5.2.5

CpoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTpaKeHUE, NPENOMIICHUE, MOISAPU3ALIMS,
auppaxius, uHrepdepenimsi. CKOpPOCThb

AJICKTPOMArHUTHBIX BOJIH

5.2.6

[lIxana IEKTPOMArHUTHBIX BOJIH.




HpI/IMeHCHHe NICKTPOMArHuTHBIX BOJIH B

TEXHHUKE U ObITY

5.2.7

[MpuHUMIBl PagUOCBA3M U TEICBUIACHUS.
Papuonoxarus. DNEKTPOMArHUTHOE

3arpsAi3HEHUE OKPYIKAIOLIECH CPeIbl

5.2.8

TexHuyeckue YCTpPOWCTBA: MY3bIKAJIbHBIE
UHCTPYMEHTHI, yJIBTPa3BYKOBasi
AMArHOCTHKA B TEXHUKE M MEIHUIMHE,
pamap,  paaMONpUEMHUK,  TEJICBU30D,

anteHHa, tenedon, CBU-neun

53

OIITHUKA

5.3.1

[IpsamonuneiiHOE pacnpocTpaHEHUE CBETa

B oJiHOpoaHo# cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
ceera. [loctpoenue m300pakeHuii B IIIOCKOM

3epKajie

533

[Ipenomnenue cBeta. 3aKOHBI TMPEIOMIICHHS
CBETA. AOCOMOTHBIN MoKa3aTeib

MpEIOMICHHUA

534

[Tonnoe BHYTpPCHHEE OTPKEHHE.
[IpenenbHblid yroa MOJHOTO BHYTPEHHETO

OTpaKeHuUs

5.3.5

Hucnepcust cBera. ClOXKHBIA  COCTaB

Oeinoro ceera. Lser

53.6

CoOuparonme M pacCeuBAOUIUE JIMH3HI.
Tonkas nun3za. OKYCHOE paCCTOSHUE U
ONTHUYECKass  CUJla  TOHKOW  JIMH3BL.
[TocTpoenue uzobpakeHuil B cOOMparOIux
U pacceuBawomux jguH3ax. Dopmyna
TOHKOM JHH3bL. YBeIHUYeHHE, IaBaeMOe

JIAH30H

5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKOM

OIITHKH

5.3.8

HNurepdepenuus cBera.  KorepeHTHbIE

HCTOYHUKH. Vcnosus Ha0m1eHNs




MaKCHMYMOB u MUHUMYMOB B
UHTep()EPEHIIMOHHON KapTUHE OT JABYX

CHH(_‘J&BHI:IX KOICpCHTHBIX UCTOYHHKOB

Hudpakuus  cBera.  Jludpaxkuuonnas

pemiéTka. YcinoBue HaOMIOAECHUS TIIABHBIX

5.39 MaKCHMYMOB npu MaJICHU N
MOHOXPOMATHYECKOT0 cBeta Ha
TU(DPAKIIUOHHYIO PEHIETKY
5.3.10 [lonspusauus ceera
TexHuueckue yCTpOWCTBA: OYKH, JIyIa,
(boroamnmapar, NPOEKUMOHHBIH anmnapar,
5.3.11 MHKPOCKOII, TEJECKOII, BOJIOKOHHAS
OITHKA, audpakioHHas peluéTka,
HOJISIPOU
[IpakTuueckue paboTHhI. H3mepenue
s310 nokaszatesns npesnomsienus. Mccnenoanue

CBOMCTB  M300paKeHMIl B  JIMH3ax.

Habmonenue nucnepcuu ceeta

JIEMEHTHI CIIELIMAJIBHOU TEOPUM OTHOCUTEJIBHOCTHU

6.1

['panuiel MPUMEHUMOCTH KJIACCUYECKOM
MEXAHUKH. [Toctynarst TEOpUHU
OTHOCUTEIIbHOCTHU: WHBAPHAHTHOCTh
MOJyJIi CKOPOCTH CBETa B BaKyyMe,

MIPUHIIUIT OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHTEILHOCTD OJTHOBPEMEHHOCTH.
3aMe/JIeHHe BPEMEHH U COKpalICHHE

JJIWHBI

6.3

DHEprusi ¥ UMIYJIbC CBOOOHOM YaCTHUIILI

6.4

CBs3b MacChbl C JYHEPru€ U HMITYJIBCOM
CBOOOJHOM 4YacCTUIbl. JHEPrusi IMOKOS

cBOOOIHOM 4aCTHIIBI

KBAHTOBAS ®U3UKA

7.1

JIEMEHTbBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. ®opmyna [lnanka cBs3u IHEPrUm




(boroHa ¢ ero w4actoTon. Heprus u

uMIyJisc oroHa

OtkpeiTHe U uccnenoBanue ororddexra.
Onbitet AI. CroneroBa.  3aKOHBI

dhororddekra

VYpaBHenue DUHIIITeIHA TSt
dhororddekra. «Kpachas rpaHUIA»

dhororddekra

7.1.4

Jasnenue cera. OnwiTel I1.H. Jlebenena

7.1.5

XUMHUYECKOE NEHCTBUE CBETA

Texuuueckue ycrpoincra: (HOTOIIEMEHT,
(horogaTymk, COJTHEYHas OaTapes,

CBETOIHO/I

7.2

CTPOEHHME ATOMA

7.2.1

Moupgens atoma TomcoHa. OnbIThI
Pesepdopaa mo uccnegoBaHuio CTpOSHUS

aTromMa. HﬂaHeTapHHﬂ MOJIE/Ib aTOMAa

7.2.2

[Toctynats bopa. N3nyuenue u
norsouieHue  (OTOHOB HPU  MEPexoje
aToMa C OJHOTO YPOBHS JHEPruM Ha
apyroi. Bunbl criektpoB. CrieKTp ypoOBHE#

OHEPruu aToMa BOJIOPOIa

7.2.3

Bonuoseie cBolictBa uwactun. Bonuer ne
bpoiins. KopnyckyisipHO-BOJIHOBOM
ayanusM. Judpakums IIEKTpOHOB  Ha

KpHcTaJll1ax

7.2.4

CroHTaHHoe u BbIHYKIACHHOC H3IIYYCHHC.

VYeTpoicTBO U MPUHIMI PAadOTHI J1a3epa

7.2.5

TexHuuyeckue yCTpOMCTBA: CHEKTPaJIbHBIM
aHaiu3 (CHeKTPOCKOoM), ja3zep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[IpakTuueckue  paborel.  Habmonenue

JIMHE4aTOro CreKTpa

7.3

ATOMHOE A/1PO




7.3.1

Mertonsl  HAOMIOACHUST W PETUCTPALIUM

SJIICMCHTAPHBIX YaCTHITL

7.3.2

OtkpbiTHE  pagAUOAKTUBHOCTH.  OMNBITHI
Pesepdbopna mno onpeneneHuro cocraBa
paavoakTuBHOrO  m3iayueHus. (CBoiicTBa
anbba-, Oera-, ramma-u3nydyeHus. Brusuue

PagiuOaKTHBHOCTH Ha }KHBBLIC OPraHH3MbI

7.3.3

OTkpbiTHE  NPOTOHA W HEWUTpOHA.
Hyknonnas momens siapa [eiizenOepra —
NBanenko. 3apsa sapa. MaccoBoe 4uciio

snpa. M3otornbl

7.3.4

Anbha-pacnam. DNEKTPOHHbIN u
MO3UTPOHHBIN Oera-pacna. ["amma-
U3JTyUYEeHHE. 3akoH PaaIMOaKTUBHOTO

pacrnajia

7.3.5

OHeprus CBA3M  HYKIOHOB B fJpe.

Snepusbie cunbl. [ledexr maccsl siapa

7.3.6

Snepubie peakuuu. JleneHue U cUHTE3

anep

7.3.7

SnepHbrit peakTop. Tepmos iepubiii
cunre3. [IpobnemMbl ¥  MEPCHEKTUBBI
AJICPHON  DHEPreTHKH.  JKOJIOTHYECKHE

aCIEKTHI AAEPHON dHEPTETUKHU

7.3.8

OneMeHTapHble  vacTulibl.  OTKpbITHE
HNO3UTPOHA. OyH1aMeHTa bHbIE

B3aUMO/IEHCTBUS

7.3.9

TexHuueckue  yCTpOHCTBA:  J103UMETD,
kamepa BunbcoHa, saepHbBIH  peakTop,

aromHas bomba

7.3.10

[IpakTuueckue padotel. HccnenoBanue
TPEKOB 4acTHUI| (o rOTOBBIM

(hororpadusim)

2JIEMEHTBI ACTPO®U3UKHU

8.1

Bun 3Bé3nnoro nebda. Co3Be3nus, sipkue




3BE3/IbI, IIJIAHETRI, HX BUJUMOE IBHKCHHE

8.2

Conueunass cucrema. IDliasersl 3eMHOH
IPYIIIIBI. [TnaHeTbI-ruradThl U 150,
CIYTHUKH, KapJIMKOBBIC IIaHeThl. Masbie

Testa CoIHEYHOM CUCTEMBI

8.3

Conuue, dorochepa wu  armochepa.

CoiHeuHast aKTUBHOCTL

8.4

Hcrounuk sneprum CosHia U 3BE311

8.5

3BE3/1bI, HMX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETHMMOCTb, pajnyc, TeMmIeparypa,
Uux B3aUMOCBSI3b. JHuarpamma
«CTIEKTPATbHBIA  KIacC — CBETHMOCTBY.
3BE306I [VIABHOW  IIOCIIEIOBATENLHOCTH.
3aBHCHUMOCTL «Macca — CBETHUMOCTLY» JUIS

3BE3]1 IIIaBHOM I10CIIEOBATEILHOCTH

8.6

Buyrpennee crpoenue 38¢3/1. CoBpeMeHHbIE
NPEACTABIACHUA O  MPOUCXOKJICHUM U
apomon ConmHIEa U 3BE31. JTalbl JKHU3HHA

3BE3]

8.7

Mneunsrit  Ilyrs -~ wnama [‘anaxkTuka.
CnupanbHas CTPYKTypa ["anaxkTukw,
pacripeneneHue 3BE3/, raza M IbUIM.
[Monoxxenue wu pBuxkenue ColHua B
lNanaktuxke. Ilnockas wu  chepudeckas

[MOACUCTEMEI | allakTHKH

8.8

Tuner ramaktuk. Paguoramaktuku u

KkBazapel. YEpHbIE ABIPHI B s1/Ipax rajJakTHK

8.9

Bcenennas.  Pacumpenue  Bceenennoit.
3akon XaOOma. Pazberanue rajakTuk.
Bospact u paguyc BcenenHnow, teopus
bonsmoro B3peiBa. Mogens  «ropsiueit

Bceenennoii». PenukroBoe usnydeHue

8.10

Macimrabuas  crpykrypa  Bceenennoi.
Meraranaktuka. Hepeménubie npoOiaembl

ACTPOHOMHHU




Jlis mpoBeACHUS €AMHOTO TOCYIAPCTBEHHOTO dK3amMeHa no (usuke (nanee - EI'D
1o (PU3HUKE) UCTIONIB3YETCs TepeueHb (Koau(pUuKaTop) IpoBEPAEMbIX TPEOOBAHHH K
pe3yJbTaTaM OCBOEHUSI OCHOBHOU 00pa30BaTENbHON MTPOTPAMMBbI CPEHETO
o0mrero 00pa3oBaHus U JIEMEHTOB COJICPKAHUS.

[IpoBepsiembie Ha EI'D 1o ¢usuke TpedoBaHus
K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM 00pa30oBaTENbHOM MPOTPAMMBbI
cpeaHero oomiero oopa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM PE3YyJIbTaTaM OCBOCHUS
MPOBEPSEMOr0 | OCHOBHOM  00pa30BaTe/bHOM  MPOTrpaMMbl  CPEIHEro  OOIIEro
TpeboBaHusi | oOpa3oBaHus

1 ChopMuUpOBaHHOCTh YMEHUH pacno3HaBaTh (U3UYECKUE SBIICHUS
(npotieccel) U O0BACHATL UX HA OCHOBE U3YYEHHBIX 3aKOHOB

2 Bnanenue ocHoBomojaraiomuMu  (PU3MYECKUMU  TMOHSTHSIMH U
BEJIMMUHAMM, XapaKTePU3YIOUMMHU (GU3NYECKHE IPOLIECCHI

3 ChopMUpOBAaHHOCTH YMEHHMIl TNPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH, MOJIEKYJISIPHOM (busuku u TEPMOJUHAMMKH,

IIEKTPOAUHAMUKH, KBAHTOBOW (DM3MKU Ui aHaiu3a U OOBSCHEHUS
SBJIGHUW MHMKPOMHUPA, MAaKpOMHpPa U MeramMupa, paszjindyarh YCJIOBHUS
(rpanuIlpl, 00JaCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MTOHUMATh
BceoOUMiA Xapaktep (hyHIaMEHTAJIbHBIX 3aKOHOB M OTPAHMYEHHOCTh
UCIOJIb30BAHUS YACTHBIX

3aKOHOB; AHAJIU3UPOBATh (PU3MYECKUE MPOLECCHI, UCTIOJB3YS
OCHOBHBIE OJIOKEHHUS, 3aKOHbI U 3aKOHOMEPHOCTH

4 ChopMUpPOBAaHHOCTh YMEHHMS pa3jiuyaTb YCJIOBUS IPUMEHHUMOCTH
Mozenen (hM3nYeCKuX T M MPOLIECCOB (SBJICHMIT)

5 ChopMUpPOBAaHHOCTh YMEHHSI pelIaTh pPACYETHBIE 3a/a4d C SIBHO

3aJIaHHOM M HESIBHO 33JJaHHOM (PM3MUYECKON MOJENbIO: Ha OCHOBAHHM
aHaJM3a YCJIOBHs BbIOMpaTh (PU3UYECKHE MOJCIH, OTBEYAIOIIUEC
TpeboBaHUIM 3aJ1avH, NPUMEHSITh (bopmybl, 3aKOHBI,
3aKOHOMEPHOCTA W MOCTyJarbl  (DU3UYECKUX  TEOpUHA  TIpHU
UCIONb30BAaHUM ~ MATEMaTHYECKMX  METO[OB  pelIeHus  3ajad,
OPOBOJIUTHL ~ pacueTbl HAa  OCHOBAHMM  HMMEIOIIUXCS  JIaHHBIX,
aHAJIN3UPOBATH PE3YJITAThl U KOPPEKTUPOBATH METObl PELICHUS C
YUYETOM MOJIyYEHHBIX PE3YJILTATOB

6 Pemiath KkauyecTBEeHHBIE 3a/1a4M, TPEOYIONIME TPUMEHEHUS 3HAHUN U3
Pa3HBIX pa3/IeNioB MIKOJILHOIO Kypca (PU3UKH, a TAKKE UHTErpaluu
3HAHUI U3 APYTUX MPEJIMETOB €CTECTBEHHOHAYYHOTO IIMKIIA:
BBICTPAUBATh JIOTMYECKYIO 1IEMOUYKY PACCyKICHUIN C OMOPOM Ha
M3y4YEHHBIE 3aKOHbI,




3aKOHOMEPHOCTH H (.IJH'SHHGCKHC ABJICHHA

Bnanenue OCHOBHBIMH METOaMH HAy4HOT'O MO3HAHMS,
UCMOJIb3yeMbIMU B (DU3MKE: MPOBOJIUTH NPSMbIE M KOCBEHHBIE
u3MepeHus (PU3MYECKUX BEIWYUH, BbIOUpaAs ONTHUMaJbHBIA CIOCOO
U3MEPEHUsST U HCIOJIb3Ys U3BECTHBIE METO/bl OLIEHKH MOTPEHIHOCTEMH
U3MEPEHUH, MMPOBOIUTHL MCCIIECIOBAHUE 3aBUCHUMOCTEH (PU3HUECKUX
BEJIMMUH C MCIOJIB30BAHUEM MPSIMBIX HM3MEPEHUH, OOBICHATH
HOJYyUYEHHBIE PE3YJIbTAThI, UCHOJBL3YS (DU3HMUECKUE TEOPHM, 3aKOHBI U
HOHSATHUS, U JIeJIaTh BBIBObI; COOIIOAATH MpaBuia 0e30MacHOro Tpyaa
HOpU NPOBEJCHUHM MCCIIEI0BAaHUI B paMKax y4eOHOro dKCHEpUMEHTa U
yueOHO-UCCIE0BATENbCKON  JESITEIbHOCTA C  HCIOJb30BaHUEM
U(PPOBBIX ~ M3MEPUTESBHBIX  YCTPOMCTB M J1aDOpaTOpPHOTO
obopynoBaHus

ChopMuUpOBaHHOCTh  YMEHMIl  AHAJIM3UPOBATh U OIICHUBATh
MOCJIEACTBUS OBITOBOH M ITPOM3BOJICTBEHHOU JEATEILHOCTH YEJIOBEKA,
CBSI3aHHOM ¢ (PU3UYECKUMH MPOLIECCAMHU, C MO3ULUKI IKOJIOTHUECKON
0e301acHOCTH;

MPEICTABICHUH O PALIMOHAILHOM MPHPOIOTIOIL30BAHUM, & TAKIKE
pa3yMHOM HMCIO/Ib30BAHHH JTOCTHKCHUN HAYKH U TEXHOJOTUH st
JIAJIbHEHMIIETr0 pa3BUTHS YE€JIOBEUECKOTO 00IIECTBa

OBnajeHue pas3lIUuHbIMM  criocobamMu  pabotel ¢ uHbOpMalUei
(bu3MYECKOro  COAEpIKAaHUS C  MCIOJb30BAHMEM  COBPEMEHHBIX
UH()OPMAITMOHHBIX TEXHOJIOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO
aHaJIM3a ¥ OIIEHKH JOCTOBEPHOCTH MOTy4yaeMoi uHhOpMaIlum
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ChopMUpPOBAaHHOCTh  YMEHMH  MOPUMEHATh  OCHOBOIOJIAraroIINe
ACTPOHOMHYECKUE TOHATHS, TEOPUH M 3aKOHBI JUIS aHaju3a W
0O0bsicHeHUS (PU3MUECKUX MMPOLIECCOB, MPOUCXOMASIINX Ha 3BE3JaX, B
3BE3/IHBIX CHUCTEMAaX, B MEKIaJJaKTUYECKOW cCpeje; JIBHKEHHs
HeOEeCHBIX TEJI, IBOJIIOLMHY 3Be31 U Beenennoi

[Tepeuens anemMeHTOB conepkanus, nposepsieMbix Ha EI'D no dhusuke

Kon Kon [IpoBepsieMblid SIEMEHT COAEPIKAHUS
pasznena/ | alueMeHTa
TEMBI
1 MEXAHUKA
1.1 KUHEMATHUKA

1.1.1 Mexanndeckoe asrxenue. OTHOCUTEITBHOCTh
MEXaHHUYECKOTO IBMmKeHud. Cucrema orcuera

1.1.2 MarepuanbHas Touka. Ee pagnyc-BekTop,
TPAEKTOPHUs, IEPEMEILICHUE, MY Th.
CnoxeHue nepeMenieHui

1.1.3 CxopocTb MaTepuanbHOU ToUkH. CloKeHne
CKOpocTel. Brruncienne nepeMenieHus u myTH
MaTePHUAITBHON TOYKH TIPU MPSIMOIHHEHHOM
JTBUKEHUU BJOJIb OCH X IO TpaduKy




3dBHCHMOCTH

1.1.4

Y CKOpEHUE MaTepuaIbHOU TOYKHU

1.1.5

PaBHOMepHOe HpﬂMOHHHeﬁHOG JABHZKCHHUC

1.1.6

PaBHoyCKOpeHHOG HpHMOJ’IHHeﬁHDe ABHKCHHUC.
HpH ABUKCHHH B OJTHOM HAITPABJICHHUH ITYTh

1.1.7

CBoboaHoe TajieHue. Y CKOpeHUe CBOOOTHOTO
nageHus. J[BmkeHune tena, OpONIeHHOTO MO
YTJIOM 0L K TOPU30HTY

1.1.8

KpuBonusneitnoe nBuxenue. [[Buxenne
MAaTepUaIbHOW TOUKH MO OKPYKHOCTH.
YrnoBas u IMHEWHAsA CKOPOCTh TOYKH.
[lenTpoCTpEeMUTENBHOE YCKOPEHUE TOUYKH.
[TonHOE yCKOpEeHUE MaTEPUAIIbLHON TOUKHU

1.1.9

Trepnoe Teno. [loctynarensHoe u
BpAILIATENBHOE JIBUKEHHUE TBEPJIOTO TENA

1.2

JTIMHAMUKA

1.2.1

Nuepumaneubie cuctemsl orcuera. [lepBoii
3akoH HproTona. [IpuHIiun OTHOCUTENBLHOCTH
["annnes

1.2.2

Macca rena. [ImoTHOCTE BemiecTBa

1.2.3

Cuna. [lpuniun cynepno3uiuu cui

1.2.4

Bropou 3akon HeroToHa: 1y MatepuanbHOU
touku B UCO

1.2.5

Tperunit 3akoH HproTOHA 1711 MaTepuanbHbIX
TOYEK

1.2.6

3aKOH BCEMUPHOTO TATOTEHUS: CHUIIbI
MPUTSIKEHUS] MEXKIY TOYEeYHbIMU Maccamu. Cuia
Tsokectu. LlenTp TskecTu Tena. 3aBUCUMOCTh
CHUJIBI TSDKECTHU OT BBICOTHI h HaJl MOBEPXHOCTHIO
riaHeTsl paanycom RO

1.2.7

Cwuna ynpyroctu. 3akoH ['yka

1.2.8

Cuna tpenus. Cyxoe Tpenue. Cuta TpeHUs
ckonmmkeHus. Cuma TpeHuUs MOKOSI.
Koapdurnment tpenus

1.2.9

JlaBneHnue

1.3

CTATHUKA

1.3.1

MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpalmiCHUA

1.3.2

LleHTp MACC TEJIA. ]_leHTp MaCC CUCTCMBI
MaTCPHUAJIBHBIX TOUCK

1.3.3

YcnoBus paBHoBecus TBeporo tena B MCO

1.3.4

3akoH [Tackans

1.3.5

JlaBinenue B xuakocTu, nokosmeicsa B UCO

1.3.6

3aKoH Apxumeﬂa. YcnoBue nmiuaBaHus TE




1.4

3AKOHbI COXPAHEHHW A B MEXAHUKE

14.1

Nmnynec MaTepuaabHOU TOYKHU

1.4.2

MMHyJIBC CHUCTCMBI TCJI

1.4.3

3aKOH U3MEHEHHUS U COXpaHCHUA UMITYJIIBCA.
PeakTtuBHOE nBUKEHHE

1.4.4

Pabota cuibl Ha Majiom MMCPEMCUICHHUH

1.4.5

MOIIIHOCTE CHUIIBI

1.4.6

Kunernueckas JHCPTUA MaTepHaJ]BHOﬁ TOYKH.
3aKOH U3MEHEHHUS KHHETHYECKOMN DHCPIHUH
CHCTCMBI MATCPHUAJIBHBIX TOYCK

1.4.7

[Torennmanenas sueprus. lloTeHumnanpHas
YHEPIrusi MAaTEPUAIILHON TOYKHU B OJHOPOIHOM
none TsokecTu. [loTennuanbuas sHeprust ynpyro
nedhOopMUPOBAHHOTO TENA.

1.4.8

3aKOH U3MEHEHHUS U COXpaHCHUA MEXaHUYECKOU
OHCPTHUH

1.5

MEXAHWYECKUWE KOJIEBAHUA Y BOJIHBI

1.5.1

["apMoHnYeckue Konebanust MaTepuaIbHOM
TOYKHA. AMILIATY 1A U (ha3a KoeOaHuM.
Kunematuueckoe onucanue. JluHamudeckoe
omurcaHue. DHEPreTUYECKOE OMUCaHME (3aKOH
COXpaHEHUsI MeXaHU4eCcKOoi dHeprun). CBs3b
aMIUTUTY/TbI KOJIEOAaHU CMEIICHUS
MaTEPUATBHON TOYKH C AMIUTATYIaMH
KOoeOaHMi ee CKOPOCTH M YCKOPEHUS

1.5.2

[Tepuon u yactota konedanuii. [leproa maasix
CBOOOHBIX KOJIEOAHUNM MATEMATUYECKOTO
MasTHuKa. [leproa cBOOOAHBIX KONIeOaHu
MPY>KUHHOTO MAsITHUKA

1.5.3

BBIHy}K,E[eHHLIG Kojsebanus. Pe3onanc.
Pe3onancuas KpHBas

1.5.4

[Tonepeunsie 1 MPoAOALHBIE BOJHBI. CKOPOCTH
pacnpoCTpaHEHHS U ITTUHA BOJIHBI.
HNutepdepenius u qudpakiiys BOIH

1.5.5

3Byk. CKOpPOCTh 3ByKa

MOJIEKYIJISAPHASA OU3UKA.
TEPMOJIMHAMUKA

2.1

MOJIEKVYJIAAPHASA OU3UKA

2.1.1

Mopnenu CTPOCHHA T'a308B, JKUJIKOCTEH U TBCPAbIX
TCII.

2.1.2

TennoBoe ABMXKEHHUE ATOMOB U MOJICKYJI
BCIICCTBA

2.1.3

B3aumopencTBue 4acTuIl BEIIeCTBA




2.14

Juddysusa. bpoyHoBckoe ABIKEHNE

2.1.5

Moxaens naeaapHoro raza B MKT

2.1.6

CBs13b MEXK/Ty IaBJICHUEM U CPEIHEH
KMHETHUYECKOU SHEPTUEH MOCTYMaTeIbHOTO
TEIUIOBOTO JIBIKEHUS MOJIEKYJT UI€aTbHOTO rasa
(ocuoBHOe ypaBHeHne MKT)

2.1.7

AoOcomoTHas Temmneparypa: T =t°+ 273 K

2.1.8

CBs13b TEMIIEPATYPBI Ta3a CO CPeIHEN
KMHETUYECKOU YHEPTUEN MTOCTYNATEABHOTO
TEIUIOBOTO JBUKEHHUS €r0 MOJICKYT

2.19

YpaBaenue p = nkT

2.1.10

Mogens uaeanbHOro raza B TEPMOJUHAMUKE:!
YpaBuenne Menneneesa Knaneiipona
Bripaskenue 111 BHyTpEHHEN YHEPTUU
YpaBuenune Menjeneena - Knaneiipona
(mpuMeHUMBIE (POPMBI 3aTTHCH)

Bripaskenue 111 BHyTpEHHEN YHEPTUU
OJJHOATOMHOT'0 UJI€AJIbHOTO rasa
(mpuMeHUMBIE (POPMBI 3aTTHCH)

2.1.11

3aKoH ﬂaJ'IBTOHEl JJI JaBJICHHUA CMCCH
pa3pCiKCHHLIX I'da30B

2.1.12

N3omporneccsl B pa3peKeHHOM rase C
MOCTOSTHHBIM YucaoM MoJiekyn N (¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V)

2.1.13

Hacpiliennbie ¥ HEHACHIIIIEHHBIC maps.l.
KauecTBeHHasa 3aBUCUMOCTD INIOTHOCTH

H OJAaBJICHHA HACBIILICHHOTO ITapa OT
TeMIICpaTyphbl, X HC3ABUCUMOCTL OT o0beMa
HACBIIICHHOT O ITdpa

2.1.14

BnaxnocTts BO30YyXa. OTHOCHTEIbHAS
BIIdKHOCTB

2.1.15

H3menenue dI'PpCraTHBIX COCTOSIHMH BEIIECTBA:
HUCITapCHUC U KOHACHCAIHA,
KHIICHHUC KHIKOCTH

2.1.16

H3menenue dI'PpCraTHBIX COCTOSIHMH BEIIECTBA:
IJIABJICHUC U KPHUCTAJIIIWU3AIUA

2.1.17

[IpeobpazoBanue rHeprun B (Ha30BBIX MEPExXoaax

2.2

TEPMOJMHAMUKA

2.2.1

TemnoBoe paBHOBECHE U TEMIIEpATYpa

22.2

BuyTpennss sueprus

223

Tennonepenaua kak cnocod W3MEHEHHUS
BHYTPEHHEH dHepruu 0€3 COBEPIICHHS




pEl6OTBI. KDHBGKL[HH, TCILIOIIPOBOJHOCTD,
HU3JIYUCHHC

224

KonnuecTBO TEILIOTHI. VY aenbHast TEIIOEMKOCTD
BCHICCTBA

2.2.5

VY nenpHas TemiuoTa HaDOOGPaBOBaHHH. Y nenbHas
TEIJIOTA MJIaBJICHUS. Y eJIbHAs TEIIOTA
CrOpaHHs TOILIMBA

2.2.6

DnemeHTapHasi paboTa B TEpMOIUHAMUKE.
Brruucnenue pabotsl no rpaduky mnpoiecca Ha
pV-nuarpamme

2.2.7

[lepBblii 3aKOH TepMOAMHAMUKHU. Auadara

2.2.8

Btopoii 3akon TepmoanHamuku. Heobpatumeie
MPOLECCHI

229

[Tpuniunel geictBus TerioBbiXx MamuH. KIT/]

2.2.10

Maxkcumansroe 3uauenue KIIJ1. [uxn Kapro

2.2.11

YPEIBHGHHG TEILIOBOTO DalaHca

DJIEKTPOJIMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

DIIeKTpU3aLMS TE U €€ MPOSIBICHU.
DnexkTpudeckuit 3apsa. JIBa Buaa 3apsaa.
DIieMEeHTapHBIN NEKTPUUECKUN 3apsif]. 3aKOH
COXPaHEHHUS INEKTPUIECKOTO

3apsiaa

3.1.2

BzaumogaencrBue 3apsoB. TouedyHbie 3aps/ibl.
3akon Kymona:

B OJIHOPOTHOM BEIIIECTBE C TUNICKTPUUECKOMN
MIPOHUIIAEMOCTBIO €

3.13

SHCKTDHLIGCKDG noiae. Ero gelictBue Ha
AICKTPHUYCCKHUC 3apAAbl

3.14

HaHpH}KCHHOCTB ACKTPHUYCCKOTO ITOJIA. [Tone
TOYCYHOI'O 3apsana. OﬂHOpDﬂHOC I10JIC.
KapTHHBI JTAHUUN HAIPAKCHHOCTH 3THUX ojaeun

3.1.5

[ToTennmanbHOCTH AICKTPOCTATHYUCCKOT O ITOJIA.
Pa3HocTh moTEHIIMAIOB U HaIpAXKCHHUC
[TorenumanbpHas JHCPIrusAg 3apsaaa B
AICKTPOCTATHYCCKOM II0JIC. [Torennuan
AICKTPOCTATHYCCKOT O ITOJIA. CBs3b
HAIMpPAXKCHHOCTH ITOJIA U PA3HOCTHU IMOTCHLUAJIIOB
AJIs1 OTHOPOOHOT'O JICKTPOCTATHYCCKOT'O ITI0JIAL U
= Ed

3.1.6

[IpunHIun cynepno3uimu dIeKTPUIECKUX MOJIEH

3.1.7

[IpoBOIHMKH B IIEKTPOCTATUYECKOM IIOJIE.
YcoBue paBHOBECHS 3apsiIOB BHYTPH




IIPOBOJHHKA BHYTPHU W Hd IOBCPXHOCTH
IIPOBOOHHKA

3.1.8

,HHBHGKTPHKH B DJICKTPOCTATHYCCKOM II0JIC.
ﬂHBHeKTpH‘leCKElH IIPpOHULIACMOCTb
BCIICCTBA

3.19

KOH,[[GHCE[TOP. :‘)HGKTpOeMKOCTB KOHACHCATOpA.
QHCKTPDCMKDCTB IIIOCKOT'0 KOHACHCATOPA

3.1.10

HElp‘clJ]HeJ]BHOG COCOHMHCHHC KOHACHCATOPOB.
[TocnenoBarenbHOE COCTUHECHUE KOHIACHCATOPOB

3.1.11

QHCPFHH 3dPAKCHHOTO KOHIACHCATOPA

3.2

3AKOHBI [IOCTOAHHOI'O TOKA

3.2.1

Cuna toka. [TocTOsSHHBIN TOK

322

YcnoBus CymecTBOBaHUS YIAECKTPUIECKOTO TOKA.
Hanpsoxenne U u DJ1C E

323

3akon OMa /it ydyacTKa 1ernu

324

QHGKTDHLIGCKDG COIIPOTHUBJICHHC. 3aBUCHUMOCTbD
COIIPOTUBIICHHUA OOHOPOIHOI'O

MMPOBOAHHKA OT €0 IJIMHBI U CCUCHHA. YaennHoe
COIIPOTHUBIICHHUC BCIICCTBA.

325

Hcrounuku Toka. 3/IC ucTOYHHUKA TOKA.
BuyTpeHnHee conpoTHUBICHHE UCTOYHHKA TOKA

3.2.6

3akon OMa 71t TOJTHOM (3aMKHYTOM)
HIIEKTPUYECKON TIETN

3.2.7

HElp‘clJ]HeJ]BHOG COCOHMHCHHUC ITPOBOIHHUKOB.
[TocnenoBarenbHOE COCTUHECHUE IIPOBOJHHKOB

328

Pabora anexrpuueckoro toka: A = [Ut.
3akon Jlxoyns - Jlenna: Q = I°Rt.

329

MOoIHOCTH SJICKTPHUYCCKOT O TOKA. TenmoBas
MOIIMHOCTB, BBIACIHACMAA HA PC3UCTOPC.
MOIIHOCTh UCTOYHHKA TOKA

3.2.10

CB00OOIHBIE HOCUTENH IEKTPUUYECKUX 3aPsIOB B
MPOBOJHUKAX. MexaHu3Mbl

MIPOBOJIUMOCTH TBEPJBIX METAJIIOB, PACTBOPOB U
pacIuIaBOB AJIEKTPOJIMTOB,

ra3os. [lonynpoBoguuku. [1lomynpoBOIHUKOBBIN

A0

33

MAT'HUTHOE I10JIE

33.1

Mexanndyeckoe B3auMMO/JACHCTBUE MAarHUTOB.
MaruuTtHOE nosie. BeKTOp MarHutHou
UHAYKIUU. [[puHIun cynepno3uiimm MarHuTHbIX
[Toneu. JIluaun MHAYKIIUM MArHUTHOTO TOJIA.
KapTtuna nuHuil MHAYKIIUK MarHUTHOTO

T0JI51 TIOJIOCOBOTO M TTIOAKOBOOOPA3HOTO




IIOCTOAHHBIX MAIrHUTOB

332

OmnbiT Dpcerena. MarHuTHOE 1OJI€ TPOBOJAHHUKA C
tokoM. Kaptuna nunwmit

MHIYKIUU MAarHUTHOTO TOJISL JJIMHHOTO MPSAMOTO
MIPOBOJIHUKA U 3aMKHYTOTO

KOJIBLIEBOT'O TTPOBOJHUKA, KATYLIKH C TOKOM

333

Cuna AMnepa, €C HAIIPpABJICHHUC U BCIIMYHUHA

334

Cuna J]opeHua, €C HallpaBJICHHUC U BCIINYHHA.
ﬂBH}KeHHe 3apH}KeHHOI:'I YaCTHIBI B OJHOPOJHOM
MAardfvuTHOM I10JIC

34

DJIEKTPOMAT'HUTHASA UHAYKIIMA

34.1

[ToTok BCKTOpa MarHUTHOU HHAYKIUHA

342

SBnenue snekTpomMarHuTHOM uHIYyKIuu. DJ1C
WHIYKIHAN

343

3aKOH AIEKTPOMArHuTHON nHIyKiuu Papajaes

344

OJIC uHAYKIMH B IPSIMOM TPOBOTHUKE
JUTMHOM |, IBYKYIIEMCS CO CKOPOCTHIO B
OJTHOPOJTHOM MarHMuTHOM 1osie B:

3.4.5

[IpaBuino Jlenna

3.4.6

NunyktuBaocts. Camonuaykmus. DJ1C
CaMOWHIYKITUU

34.7

QHCPTHH MArouTHOT O ITOJIA KATYIIKHW C TOKOM

3.5

DJIEKTPOMAT'HUTHBIE KOJIEBAHUA U
BOJIHBI

3.5.1

Konebarenwsublii KOHTYp. CBOOOIHBIE
IJIEKTPOMArHUTHBIE KOJICOAHUS B U/ICATTbHOM
konebarensHOM KOHType. @opmyna TomcoHa.
CBs13b aMIUTUTY/IBI 3apsiia KOHIAEHCATOPA C
aMIUTUTY/ION CHIIBI TOKA TPU

CBOOOTHBIX AJIEKTPOMATHUTHBIX KOJIEOAHUSIX B
UJICATBHOM KOJIeOaTeTbHOM KOHTYpe

352

3aKoH COXpPaHCHHA 3HCPIUH B HACAJIbHOM
KoJe0aTeIbHOM KOHTYpPC

353

BuiaykaeHHbBIC 3JIEKTPOMAarHUTHBIE KOJICOaHUS.
Pe3onanc

354

[Tepemennsiit Tok. [IponsBoacTBo, nepenayda u
noTpebIeHNE DIEKTPHUUYECKON IYHEPTUU

355

CBolicTBa AJICKTPOMArouTHBIX BOJIH. B3aumnuas
OpHUCHTALIUA BCKTOPOB B BHGKTpOMElPHHTHDﬁ
BOJIHC B BAKYYMC

3.5.6

[ITkana snexkrpoMarHuTHBIX BOJH. [[puMenenue




IJIEKTPOMArHUTHBIX BOJTH B
TEXHHUKE U OBITY

3.6

OIITUKA

3.6.1

[IpssmonuHeHOE pactipOCTPAaHEHUE CBETA B
oJHOpoaHOU cpene. ToueuHsbin
ucrouHuk. Jlyu ceera

3.6.2

3aKOHBI OTpaKCHHUA CBCTA

3.63

[TocTpoenue nzo0paxeHuil B MIOCKOM 3epKajie

3.64

3aKOHBI IPETOMIICHUS CBeTa. AOCOTIOTHBIM
MoKa3aTesb npenoMieHuss. OTHOCUTEIbHBIN
MOKA3aTelb MPETOMIICHUs. X0 1 Tyuel B PU3ME.
CooTHOIIIEHNE YaCTOT U COOTHONICHUE JIJTHH
BOJIH MPU MIEPEX0E MOHOXPOMATUYECKOTO CBETa
yepe3 rpaHully paszesia AByX ONTHYECKUX Cpel

3.6.5

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIi yroi MOJIHOrO BHYTPEHHETO
OTPaKCHUS

3.6.6

Coﬁnpamume H PpaCCCUBAIOIINUC JIMH3bI. Tonkas
JIMH34. cDOKyCHOG pPaCcCTOAHHUEC U OIITHYCCKAA
CHJIa TOHKOH JIMH3BI

3.6.7

Dopmysia TOHKOU JIMH3bL. Y BEJIMYEHUE,
JABAEMOE JIMH30M.

3.6.8

XoJ my4da, IpOUIEAIETO JIUH3Y MO
MIPOU3BOJILHBIM YTIJIOM K €€ TJIABHOU
ontuuecko ocu. [loctpoenune nzoopaxenuit
TOYKHU U OTPE3Ka MpsIMOi B COOMPAIOIINX U
paccenBarOINUX JUH3AX U UX CUCTEMAX

3.69

doroamnmapaT Kak ONTHYECKui mpudop. ['1a3 kak
ONTUYECKAS] CUCTEMA

3.6.10

HNurepdepenius ceeta. KorepeHtHsie
UCTOYHUKHU. Y CIIOBHS HAOIIOAEHUSA
MAaKCUMYMOB U MUHUMYMOB B
uHTEep(EPEHIIMOHHON KapTUHE OT ABYX
CUH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB

3.6.11

Jludpaknus cBera. ludpakimnonHas pemnierka.
YcnoBue HaOTIOICHUS TIIABHBIX

MaKCHMYMOB IPH HOPMAJILHOM TIaICHUH
MOHOXPOMATHYECKOTO CBETA C ITTHHOM

BOJIHBI A Ha PENIeTKy ¢ nepuoaom d

3.6.12

ﬂHCHepCHH CBCTa

KBAHTOBAS ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M

4.1.1

['unore3a M. [1nanka o kBantax. @opmyna




[lmanka

4.1.2 | ®oronsl. Jueprus Gorona. Umnynsc hoToHa

4.1.3 dororpdext. OnpiTel A.I'. CToneToBa. 3aKOHBI
dbotordpdexra

4.1.4 | Ypauenue Diutnmreina ;i Gortodrddexra

4.1.5 JlaBnenue cBeTa. /laBieHue cBeTa HA NOJHOCTBIO
OTPAKAIOITYIO TOBEPXHOCTH U
Ha MOJTHOCTBIO MOTJIONANIYI0 TOBEPXHOCTh

4.2 OU3UKA ATOMA

4.2.1 [Inanerapuas Moaenb aToMa

4.2.2 | [loctrynatel bopa. 3nydeHue u noriaomeHne
(hOTOHOB TIpU MEPEX0/Ie ATOMA C
OJIHOTO YPOBHSI DQHEPTUHU HA IPYTOn

4.2.3 | JluneityaThie CIIEKTPHI.
CnexkTp ypoBHEHN YHEPTUHU aTOMa BOAOPOA

4.3 OU3UKA ATOMHOTI'O AJIPA

4.3.1 Hyxnonnas moaens simpa ['eiizendepra -
NBanenko. 3apsan sapa. MaccoBoe
yucio sapa. M3orornbl

4.3.2 | PagmoaktuBHOCTE. Anba-pacmana. bera-pacnas.
["amMma-u3nyyenue

433 3aKOH paJIMOAaKTUBHOTO pacrajaa

4.3.4 | SAnepusie peakuun. Jlenenue u CuHTe3 Saep




YUYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLUECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

®usuka. 10 knacc. ba3oBbiit u yrinyoiaeHHbld ypoau J1.D.I'enaeHmTeiin
A.A.bynarosa U.H.Kopuunses A.B. Komkuna
®dusuka. 11 knacce. ba3osiit u yrinyOneHasi yposau J1.O.I'enaeHmrein

A.A.bynarosa U.H.Kopuunses A.B. Komkuna

METOAUYECKHUE MATEPUAJIbBI J1JISA YUUTEJIA
®usuka. 10 knacce. ba3oBeiit U yriryOn€HHBIN YPOBHU: METOAUYECKOE TTOCOOHE
C YKa3aHUSAMU K PEIICHUIO 33/1a4 MOBbIIEHHOM TpyaHocTu JI. D.

I'ennenmreiin, A. A. bynarosa, A. B. Komkuna, U. H. Kopaunibes

IHUAPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
«Knaccnas ¢usukan(class-fizika.ru.)

«Poccuiickas anekTpoHHas mkonay (resh.edu.ru.)



