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HHOACHUTEJIBHAA 3AIINCKA

[MporpamMma o ¢u3uke 06a30BOro ypoBHS Ha YPOBHE CpeaHEro oOImiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH W TpeOOBaHWH K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeiIbHOI MpPOTrpaMMBI,
npencrasieHHbix B PI'OC COO, a Taxke ¢ yu€rom QenepanbHoil pabodelt mporpaMMbl BOCIUTAHUS U
KOHLENIIIMM TpernojaBaHuss ydeOHoro mpenmera «®Pusznka» B 00pa3oBaTeNbHBIX OpraHU3aLUAX
Poccuiickoit @enepanuu, peaan3yonmX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI.
Copneprxanue mporpammbl 10 (U3MKE HampaBiIeHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOH KapTHHBI
mupa oOyqaromuxcs 10—11 xmaccoB npu o0yueHnn ux Gu3uKe Ha 6a30BOM YpOBHE HAa OCHOBE CHCTEMHO-
JeqaTenbHOCTHOTO monxona. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusim O®I'OC COO k
IUIAHUPYEMbBIM JIMYHOCTHBIM, IPEIMETHBIM M METalpeIMETHbIM pe3ylbTaTaM OOyYeHHs, a TaKKe
YUUTBIBAET HEOOXOIMMOCTh PEATM3alUU MEXIPEIMETHBIX CBSI3eH (H3UKH C €CTECTBEHHO-HAYYHBIMH
y4eOHBIMU ITpeMeTaMu. B Hell onpenensitoTcs OCHOBHBIE LM U3YYeHUsS (U3UKHU HAa YPOBHE CPEIHErO
obOmiero oOpa3oBaHMs, IUIAHUpPYEMbIe pe3yJdbTaThl OCBOEHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeMETHBIC (Ha 6a30BOM ypOBHE).
[Tporpamma 1o ¢u3MKe BKIIOYACT:

®  [IJIaHUpPyEMbIE PE3yJbTaThl OCBOEHHUS Kypca (M3MKM Ha 0a30BOM YpOBHE, B TOM 4HCIIE

MIpeIMETHBIE Pe3yabTaThl MO roJiaM O0yYEHUS;

e  cojepxaHue yueOHOro npeamera «Pusnkay mo rogam oOydeHusl.
dusnka Kak Hayka 0 HamOoJiee oOIMMX 3aKOHAX MPHUPOJBI, BHICTYIAsi B KaUeCTBE YYEOHOTO MpeameTa B
IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIaJ B CHUCTeMy 3HaHHI 00 okpyxkaromem mupe. LlkonbHbI Kypc
GuU3MKM — CHUCTEMOOOPA3yIOIIMM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, IOCKOJIbKY
¢u3nueckue 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U SIBJICHMM, H3ydaeMbIX XUMHEH, Ouosorue,
¢dbuszuveckoit reorpadueii u actpoHomueit. Mcrospb3oBanne U aKTHBHOE MPUMEHEHHE (U3MUECKUX 3SHAHUH
onpeneNnseT XapakTep M pPa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTUH B c(epe 3HepreTHKH, TpaHCIopTa,
OCBOEHMS KOCMOCA, IMOJIy4EHMs] HOBBIX MATE€pPHUalOB C 3aJaHHbIMU CBOMCTBAMU M ApYyrux. M3ydeHue
(GU3UKN BHOCUT OCHOBHOH BKJIaJ B ()OPMHUPOBAHNE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa 00ydaroLIuxcs,
B (OpMHpPOBAHHE YMEHHMH NPUMEHSTh HAy4dHbIH METOJ| NO3HAHUS IPU BHIMNOJIHEHUH UMM Y4E€OHBIX
HUCCJIEJOBAHUM.
B ocHOBY kypca ¢u3Mku JUlsl YpOBHS CpelHEero o0Iero oOpa3oBaHUs IOJIOKEH DPAJl UIEH, KOTOpbIe
MO’KHO PaccMaTpUBaTh KaK MPUHLUIIBI €r0 OCTPOSHHUS.
Hoes yenocmnocmu. B COOTBETCTBUU C HEH KypC SIBJISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJEPXKUT
MaTepuall U3 BCeX pa3feioB (U3UKH, BKIIOYAET KaK BOIPOCHl KJIACCHUYECKOW, TaK M COBPEMEHHOMH
bu3uKH.
Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEH Marepuan Kypca GU3UKU 00beIUHEH BOKPYT (PU3HYECKUX
Teopuil. Benymum B kypce siBisiercs popMHUpOBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTepuH,
BELIECTBE U I0JIE.
Hoes eymanumapusayuu. E€ peanuszauus npennojaraeT MCHOJIb30BaHUE T'yMaHUTapHOTO INOTEHLMAa
¢u3n4YecKoll HayKH, OCMBICIIEHHE CBA3M pa3BUTHA (U3MKM € pa3BUTHEM OOLIECTBAa, a TaKkKe C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMU IpoOIeMaMu.
Hoes npuknaonou mnanpaenrennocmu. Kypc QU3MKM mpearnonaraeT 3HaKOMCTBO C LIMPOKMM Kpyrom
TEXHUUYECKUX U TEXHOJIOTUYECKUX IIPUIIOKEHNUIN U3YUEHHBIX TEOPUH U 3aKOHOB.
Hoes skonocusayuu peanu3yercsi MOCPEACTBOM BBEICHUS DJIEMEHTOB COJIEpXKAaHMSA, MOCBSILEHHBIX
HKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSA3aHbl C pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a
TaKxke 00CyKAeHUs MpoOIeM paloHAIBLHOTO MPUPOIOTIONB30BAHUS U HKOJIOTMUECKONW O€30I1aCHOCTH.
CrepXHEBBIMH DJIEMEHTaMH Kypca (U3MKM Ha YpOBHE CpeaHero ooOmiero o0pa3oBaHUs SBISIOTCS
¢usnueckue Teopun ((popMHUpoBaHHE MPEACTABIECHUN O CTPYKType MOCTPOCHHs (U3UUYECKOH TEOpHH,
poiu (pyHJaMEHTAIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, IPAHHUIIAX
MPUMEHUMOCTH TEOPH, JJIs1 ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOIIECCOB).



CucTeMHO-IeITETbHOCTHBIN MOAX0/ B Kypce (PU3MKH peau3yeTcs MPEeke BCEro 3a CUET OpraHu3aluu
OKCIIEPUMEHTAIBHON JIeATeNbHOCTH oOydarommxcs. Jlnst 0a3oBoro ypoBHS Kypca (U3MKA — 3TO
WCIOJb30BAHNE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB M J1aOOpaTOPHBIX pPadoT,
KOTOpBIE B IporpaMMe 1o (u3nke oObeAWHEHBl B OOLIMHA CIHUCOK YYEHHYECKHX MPAKTUYECKUX padoT.
Bbienenne B yka3aHHOM TMepeyHE J1a0OpaTOpHBIX pabOT, MPOBOAMMBIX JIi KOHTPOJS M OLIEHKH,
OCYIIECTBISICTCS YYaCTHUKaMHU 00pa30BaTEIbHOTO MPOLIECca UCXOs U3 OCOOCHHOCTEW TIIAHUPOBAHUS H
ocHamieHusi kabunera Qusuku. [Ipm 3TOM oOOecreunBaeTcsi OBIaieHHE OOYUYAIOUIMMHCS YMEHUSMHU
MIPOBOJIUTh KOCBEHHBIE M3MEPEHHs, UCCIECIOBAHNS 3aBUCUMOCTEH (PU3MUECKUX BEITUYMH U TOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPEATIOKEHHBIX TUIIOTE3.
Bonbmoe BHUMaHME yeISIeTCsl PEIICHUIO PACYETHRIX U KaYeCTBEHHBIX 3aaa4. [Ipu 3ToM [t pacuéTHBIX
3aJad TPUOPUTETOM SIBISIOTCS 3a/Ja4d C SIBHO 33JaHHOW (PU3MYECKOW MOJIENbIO, MO3BOJISIONINE
MPUMEHATh M3y4EHHBIE 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3lena Kypca, TaK M UHTETPUPYS
3HAHUS U3 PA3HBIX pa3enoB. J{s KaueCTBEHHBIX 33a4 IPUOPUTETOM SIBIISIOTCS 3aJaHNS Ha OOBSICHEHHE
npoTeKaHust (PU3MUYECKWX SBJICHHH M TPOIECCOB B OKPYKAIOMIEW KU3HH, Tpedyromue BeIOOpa
(bu3NIeCcKOi MOIEH ISl CUTYally MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ TpeboBanusmu GI'OC COO k maTtepuanbHO-TEXHUYECKOMY OOECIEUEHUI0 Y4eOHOTro
nporecca 0a30BBIM ypOBEHb Kypca (U3MKH Ha YpPOBHE CpeIHEro oO0miero oOpa30BaHUS JIOJIKEH
M3ydaThCs B YCIOBHSIX MPEIMETHOTO KaOMHeTa (PM3WKH WU B YCIOBHSX WHTETPHPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAyYHOro IMKiIa. B kaOuHeTe QU3MKH JOKHO OBITh HE00X0auMOe
nabopaTopHOe 00OpYAOBaHUE JUIsI BBIOJHEHHS YKa3aHHBIX B TpOTpaMMe MO (PHU3MKE YIEHUUECKUX
MPAaKTUIECKUX pabOT M JEMOHCTPAIIMOHHOE 000pyTI0OBaHHE.
JleMoHCTparmoHHOe 000pyJIOBaHWE (GOPMHPYETCS B COOTBETCTBUHM C TPUHIMIIOM MHHHMAaTbHOM
JOCTAaTOYHOCTH W O00ECTeUMBACT TIOCTAHOBKY TEPEUMCIICHHBIX B IMpOTpaMMe IO (HH3UKE KIFOUEBBIX
JEMOHCTpAlMid I/l MCCIEJOBAHUSA M3y4aeMbIX SIBJIEHUH M  TPOLIECCOB, AMIHUPUUYECKHX MU
(GyHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUI.
JlaGopaTopHoe oOOpyAOBaHWE JIi YYCHHYECKHUX TMPaKTUUECKuX paboT dopMupyeTcs B BHIE
TEMaTHYECKHX KOMILJIEKTOB M 00ECHe4MBAETCS B pacuére OJHOTO KOMIUIEKTa Ha JBYX OOy4aroIIUXCs.
Temarnyeckne KOMIUIEKTHI J1a00paTOPHOro 000PYIOBaHUS JOJDKHBI OBITH NOCTPOEHBI HA KOMIUIEKCHOM
UCIOJIb30BAHNH aHAJIOTOBBIX U LU(POBBIX MPHUOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B
BHJIe IU(PPOBBIX JTAOOPATOPHIA.
OCHOBHBIMU LIENAMH U3ydeHHsI (PU3UKH B 0011eM 00pa30BaHUM SIBIISIOTCS:
e  (opMupOBaHME MUHTEPECA U CTPEMJICHHS O0YJaIOIUXCs K HAYYHOMY M3YYEHUIO IPUPOJIBL,
pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
®  pa3BUTHE MPEACTABIEHUI O HAydyHOM MeETOJie IO3HaHMA M (QOpPMHUpOBaHUE
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;
e  (opMUpOBaHME HAYYHOI'O MHPOBO33PEHUS KaK pe3y/lbTaTa HM3y4eHUs OCHOB CTPOEHHUs
MaTepuu U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKHY;
e  (opMupoBaHUE YMEHHH OOBACHATH SIBICHHS C UCIOJIb30BaHUEM (PU3MUYECKUX 3HAHUHU U
Hay4HBIX JI0Ka3aTeJIbCTB;
e  (opMupOBaHME NPEICTABICHUNH O POJMM (U3MKH ULl PA3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUl.
JlocTikeHre ATHUX Leslell oOecreurnBaeTcsl pelieHneM CIeyoIMX 3a7ad B Mpolecce U3y4eHus Kypca
¢u3uKK Ha ypoBHE cpeHero oliero o0pa3oBaHus:
e  qnpuoOpereHHe CHUCTeMBbl 3HaHMHA 00 OOmMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsIX, BKIIIOYAsi MEXaHUKY, MOJIEKYIAPHYIO (PU3UKY, HIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPOPHU3HUKH;
e  (opMuUpOBaHHE YMEHUU MPUMEHATh TEOPETUUECKHE 3HAHUS JJIs OOBSICHEHUS (PU3HUECKUX
SIBIICHUH B IPUPOJE U JUTSI IPUHSTHUS MPAKTHUECKUX PELICHUH B TIOBCEAHEBHON )KU3HU;



®  OCBOCGHHE CIOCOOOB PEUICHMS PA3IMYHBIX 33]a4 C SBHO 33aJaHHOW (hU3NYECKON MOJENbIO,
3aad, MOJPa3yMEBAIOIIUX CAMOCTOSTEIILHOE CO3JaHue (PU3MUYECKOW MOJAETH, aJeKBATHOMN
YCIIOBUSIM 3aJ]auu;
¢ TIOHMMaHHE (PU3MYECKHMX OCHOB W NPUHIUIIOB ICUCTBUS TEXHHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENLY;
®  OBJIZICHHE METOJAMU CaMOCTOSTEIBHOTO IUIAHHUPOBAHUSA M TIPOBEIACHUS (PU3HMUECKUX
OKCIIEPUMEHTOB, aHajdM3a M HHTEpIpeTauud HWH(QOpPMALUHU, ONpeneseHUus] JTOCTOBEPHOCTH
MIOJIyYE€HHOTO PEe3yJIbTaTa;
e  CO3JaHUE€ YCIOBUH IS Pa3BUTHS YMEHHH NPOEKTHO-HCCIENOBATEIbCKOM, TBOPUYECKOU
JEeSITEIbHOCTH.
Ha u3yuenue ¢usuku (0a30BbIi ypoBEHb) Ha ypOBHE CpeqHEro obiiero odpazoBaHus oTBoguTcs 136
yacoB: B 10 kitacce — 68 yacoB (2 yaca B Hezeno), B 11 kiacce — 68 yacoB (2 yaca B HEJIETIO).
[Ipemaraemerii B mporpamMMe mo (Gu3uKe NepedeHb JabOopaTOPHBIX M NMPAKTHUYECKUX PaldOT SBISETCS
PEKOMEHI0OBaHHBIM, YUYHUTENb JAEJaeT BBIOOP MPOBEIACHMS JAOOPATOPHBIX PAOOT U OMBITOB C YYETOM

WHIUBUAYAJIBHBIX 0COOEHHOCTEN 00yUaroINXCs.
COJEPKAHUE OBYYEHUA

10 KJIACC

Paszpnen 1. @u3uka 1 MeTOAbI HAYYHOI'0 TO3HAHUSA
®u3nka — Hayka o npupoje. Haydunsle MeTOIbI O3HAHUS OKpYKaromero Mupa. Poie skcnepuMeHnTa u
TEOPUHU B MIPOLIECCE MO3HAHUS TPUPOIbL. DKCIEPUMEHT B (PU3HKE.
MogenupoBanue (HU3NYECKUX SIBJICHUN W mporieccoB. Haydnwie rumotespl. dusnyeckne 3aKOHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PrU3HUECKUX 3aKOHOB. [IprHIIMI COOTBETCTBUSI.
Pons u mecto u3mku B (GopMHUpPOBAHWUM COBPEMEHHOW HAYYHOW KApTHHBI MHpA, B MPAKTUYECKOUN
NEeITENbHOCTH JTIOIEH.
Jlemoncmpayuu
Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuka
Mexanunueckoe JBrKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTO JBMKeHud. (Cucrema oOTcuéra.
Tpaektopus.
[Tepemernienne, CKOpPOCTh (CpeaHssi CKOPOCTb, MTHOBEHHasi CKOPOCTh) M YCKOPEHHE MaTepHATIbHOU
TOYKH, UX MPOEKIIMUA Ha OCH CUCTEMBI KoopauHaT. Cl0kKEeHHUE MEPEMENIEHUN U CII0KEHUE CKOPOCTEH.
PaBHOMEepHOE M PaBHOYCKOPEHHOE MPSMOJMHEHHOE ABWXKEHHE. ['paduku 3aBUCHMOCTH KOOPIHMHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U MEPEMELIEHUS MAaTEPUAIbHON TOUYKHA OT BPEMEHHU.
CBoboaHoOe majienre. Y CKOpeHUe CBOOOTHOTO TTaICHHMS.
KpuosmHeliHoe nBukeHue. JIBrxeHne MaTepuaibHOW TOUKU M0 OKPYKHOCTH € IOCTOSIHHOM IO MOJYJIIO
CKOPOCTBIO.  YTIJIOBasi CKOpOCTb, JUHEHHas ckopocTh. Ilepwogq w  wactota  OOparieHus.
LleHTpOoCTpEMHUTENIBHOE YCKOPEHHUE.
TexHnueckre ycTpoNCTBa M MPAKTUUYECKOE NMPUMEHEHUE: CIUJIOMETP, NBUKEHUE CHApPSAOB, LIETIHBIE U
pPEMEHHBIE TIEpeIayn.
Jlemoncmpayuu
Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KHHEMAaTUYECKUX XAPAKTEPUCTUK JIBHKEHUSI.
[IpeoOpazoBanue IBUKEHHIA C UCTIOIB30BAHUEM MPOCTHIX MEXaHH3MOB.
[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTRE.
Habmtonenue ABrKeHUs Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.
N3mepenue yckopeHHst CBOOOTHOTO TaCHHUS.
Hamnpagnenue ckopocTH npy JBUKEHUHU MO OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIENbIO ONIPE/IENIEHNS] MTHOBEHHON CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEXAY NYTSIMM, IPONIACHHBIMU TEJIOM 3a IOCIEA0BATEIbHBIE pPaBHBIE
IIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUM C HAYAJIbHOM CKOPOCTbHIO, pAaBHOM HYJIIO.
N3yuenune nBUKEHU IAPUKA B BA3KOU KUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipunnun otHOCcUTenbHOCTH ['anmnes. I1epseiii 3akoH HerotoHa. MHepruanbsHble CHCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunnun cynepnosummu cui. Bropoi 3akoH HploToHa 11 MaTepHalibHON TOYKH.
Tpernii 3akoH HproTOHA /1711 MaTEpUAJIBHBIX TOYEK.

3akoH BceMupHOro Tarotenus. Cuna tsxectd. [lepBas kocMuueckas CKOpPOCTb.

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

Tpenune. Buabl Tpenust (mokos, ckojbxeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokost. Koapduuuent tpenuns. Cuna cCOnpoTHUBICHUS NPU IBWKEHUU Tella B
AKUJKOCTU WM rase.

[TocTynarensHoe ¥ BpaliateabHOE JBUKEHNE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT cuiIbl OTHOCHUTENIBHO OCH BpaieHus. [Iimedo cuitbl. YcenoBus paBHOBeCHs TBEPIOTO Tea.
Texnuueckue yCTpoHCTBA M MNPAKTUYECKOE MPUMEHEHHE: MOJIINIHUKH, IBUXKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIINUX TEJT.

Bropoii 3akon HeroTona.

N3zmepenue cui.

CrnoxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.

HeBecomocTts. Bec Tena npu yckOpeHHOM MOAbEME U TTAJICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecHs TBEPIAOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenue nBuxeHust Opycka o HaKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIONIMX B MPY)XKHUHE U PE3UHOBOM oOpasle, OT UX
nedopmauu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonwl coxpanenus ¢ mexanuke

NMmynsc mMaTepuanbHOW TOUYKU (TeNa), CUCTEMbl MaTepUaibHBIX TOYEK. VIMITyabC CHIIBI M W3MEHEHUE
HMITyJIbCa TeJla. 3aKOH COXpaHEHUs uMITyJibca. PeakTUBHOE JBUKEHUE.

Pabora cunbsl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprusi MarepualibHON ToUku. Teopema 00 M3MEHEHUN KHHETHUECKO M SHEPTUH.
[TorenumaneHast  SHeprus. IloTeHimanbHass dSHeprus  ymnpyro Je(GopMHpPOBaHHOW  HIPYKUHBI.
[TorenumanbHast SHEprys Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHumaneHble W HEMOTEHUUANbHblE CUJbl. CBA3b pabOThl HEMOTEHIMAIBHBIX CHUJI C H3MEHEHUEM
MEXaHUYECKOM SHEPTUH CUCTEMBI TEJl. 3AKOH COXPAHEHUSI MEXaHUUYECKOM HEPTUN.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

Texnudeckue ycTpoWCTBa M HPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOMEp, MPYKUHHBIA IUCTOJET,
JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexoa MOTEeHIMATBLHON YHEPTUU B KHHETUYECKYIO U 00OpaTHO.



Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3yuenne abCOMIOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO BYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOThl CUJIBI C M3MEHEHMEM MEXaHWYECKOM SHEpruu Tejaa Ha IpuMepe
pacTsLKEHUs pE3UHOBOIO KIYTa.

Paznen 3. MoaexyasipHas Gpu3uKa 1 TEPMOJAUHAMHKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul
OCHOBHBIE TIOJIOKEHUS MOJICKYJISPHO-KUHETUUECKOM TEOPUU U UX OMBITHOE 000CHOBaHME. bpoyHOBCKOE
newkenue. Juddysua. Xapakrep ABKCHHUS M B3aUMOJCHCTBUS YacTUIl BemecTBa. Mojenu cTpoeHus
ra3oB, XUAKOCTEH U TBEPABIX TEJI U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE 3TUX Mojeinei. Macca u
pa3zmepsnl Mmosiekyn. KonuuectBo BemectBa. [locrosinnas ABorapo.
TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus.
Monens naeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UIEATBHOIO rasa.
AOcouroTHas Temmeparypa Kak Mepa CpeJHEeM KUHETUYECKOW DHEPTruU TETUIOBOTO BUKEHUS YaCTHIL
raza. [llkana Temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akoH
HanbroHa. M3omporiecchl B HJlealbHOM Ta3e € MOCTOSIHHBIM KOJIMYeCTBOM BemecTBa. ['paduueckoe
IIpe/ICTaBIeHNE U30IIPOLIECCOB: U30TEPMA, H30X0pa, H300apa.
TexHuueckue ycTpoicTBa U MPAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.
Jlemoncmpayuu
OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, (oTorpapuu MOJIEKYJI OpraHUYECKHUX
COEJTMHEHU.
OnpIThl 10 AUPPY3UN KUIAKOCTEN U Ta30B.
Mogenb OpOyHOBCKOTO JBHKCHHUSI.
Monens onbiTa LlTepHa.
OnbIThL, JOKa3bIBAIOIINE CYIIECTBOBAHNE MEXMOJIEKYIIPHOTO B3aUMOICUCTBUSI.
Mogenb, HUTFOCTPUPYIOLIAask IPUPOTY JABJICHUS ra3a Ha CTEHKH COCY/a.
OnBITHL, HJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UICATBHOTO Ira3a, H30MPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Omnpenenenre Macchl BO3AyXa B KIACCHON KOMHATe Ha OCHOBE U3MEPEeHUN 00bEMa KOMHATHI, AaBJICHUS U
TEeMIIEpaTypbl BO3/1yXa B HEM.
HccnenoBanue 3aBUCMMOCTH MEX/1y ITApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.
Tema 2. Ocnoévt mepmoounamuxu
Tepmoannamuueckasi cucremMa. BHyTpeHHssE HEpPrus TEPMOAMHAMUYECKOM CHUCTEMBbI U CIOCOOBI €&
n3Menenus. KonnyecTBo TemaoTsl U pabora. BHYTpeHHss sHeprusi OJHOATOMHOTO HJI€ATbHOIO Tasa.
Buabl Termonepenayun: TEMIONPOBOIHOCTh, KOHBEKIUSA, U3TyYeHUE. Y IebHas TEINIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMIOTHI pu TEIIonepesaye.
[Tonsitue 06 agmabatHoM mpouecce. [lepBeiii 3akoH TepMmoauHamuku. [IpuMeHeHHE MEepBOro 3aKoHa
TePMOJIMHAMUKH K u3omnpoueccam. ['paduueckas unrepnperanus paboTsl rasa.
Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MpoIIecCOB B MPUPO/IE.
TennoBeie mMamuHbl. [IpUHIKIIBEI TeHCTBUS TEmIOBBIX MamuH. [IpeoOpazoBaHus SHEPTUHM B TEILIOBBIX
MamnHax. Kosddunuent nonesnoro aeiictBus teruioBoit Mamunbsl. [{ukn Kapao u ero xosdduiment
MOJIE3HOTO ACUCTBUSI. DKOJIOTUYECKUE MPOOIEMBI TETIOIHEPT € TUKH.
Texnudeckue ycTpoHCTBa M MPaKTUYECKOE MPUMEHEHUE: JBUraTelb BHYTPEHHETO CrOpaHus, ObITOBOM
XOJIOAWIIBHUK, KOHIUIIUOHEDP.
Jlemoncmpayuu
W3MmeHeHne BHYTpEHHEH SHepruM Teja MPU COBEPIICHHH PadOTHI: BBIJIET MPOOKH M3 OYTHUIKH TOJ
JNEMCTBHEM  CXAaTOro BO3AyXa, HarpeBaHue »ddupa B JIATYHHOH TpyOke TyTéM  TpeHHUS
(BUICOIEMOHCTpALINSA).
N3meneHnne BHyTpeHHEH SHEPruu (TeMIiepaTyphl) Tea Mpu Terionepeaaye.
OmnbIT 1o aguabaTHOMY PaCHIMPEHUIO BO3/1yXa (OMBIT ¢ BO3AYIITHHIM OTHUBOM).



Monenu mapoBoii TypOUHBI, IBUTATEIsI BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JBUTATEISI.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VMcmapenue u kumeHue. AOGCONIOTHAS U OTHOCUTENIbHAS BIIAXKHOCTD
Bo31yxa. HaceimenHslit map. Y aenpHast TersoTa napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS
OT JJaBJICHHUS.

Teépnoe Teno. Kpucrammuyeckue u amopdHbie Tena. AHU3OTPONHS CBOWCTB KpUCTALIOB. JKuikue
kpuctayyibsl. CoBpeMeHHble MaTepuainbl. [1naBnenne n kpuctainusanus. YenbHas TEIUIOTa IJIAaBICHUS.
CyOnmumarus.

VYpaBHeHUE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoiicTBa M NIPAKTHMUECKOE IPUMEHEHUE: TUTPOMETP U ICUXPOMETP, KaJOpUMETP,
TEXHOJIOTUU MOJIY4YE€HUs COBPEMEHHBIX MaTEPUAJIOB, B TOM UMCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.
Jlemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1APOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

CriocoOb1 U3MEPEHUS BIAKHOCTH.

Habmonenue HarpeBaHus U MJIaBiIeHUs KPUCTAIIIMYECKOTO BELIECTBA.

JleMoHCTparys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznea 4. DuexkTpoanHammuka
Tema 1. Dnekmpocmamuka
DNeKTpu3alus Tell. OJEKTpudeckuid 3apan. JIBa Buma saekTpudeckux 3apsgaoB. [IpoBoaHukw,
JURJIEKTPUKYU U MOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUs 3JIEKTPUUYECKOTO 3aps/ia.
B3aumoperictBue 3apsgoB. 3akoH Kynona. TouyedHbIl 37€KTpUYECKUM 3apsid. DJIEKTPUYECKOE IOJIE.
Hanpsok€nHocTh  anekTpudeckoro mnois. [IpuHuunm cynepno3uiuy  AeKTpUYecKuX moJied. Jlunum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.
PaGora cun osnekrpocratmueckoro mods. Ilotenuman. PasHocte mnortennuanoB. [IpoBogHuku u
JTURJIEKTPUKU B JIEKTPOCTATHYECKOM MoJe. J(uanekTpudeckas NpoOHULAEMOCTb.
OnektpoéMkocTh. KoHzpeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHJIEHCATOPAa. ODHEPrusl 3apsyKEHHOTO
KOHJIEHCATopa.
TexHuueckne  yCTpOMCTBA M MPAKTHYECKOE  NPUMEHEHHUE:  DIIEKTPOCKOI,  3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB, KOHACHCATOpP, KONMMPOBAIBHBIN ammapar,
CTPYWHBIN IIPUHTED.
Jlemoncmpayuu
VY CeTpoiCTBO U IPUHLMIT JAEHCTBUSA 3JEKTPOMETPA.
B3aunmoelicTBre Ha3IEKTPU30BAHHBIX TEJl.
DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.
[IpoBOAHMKY B 3EKTPOCTATHUECKOM MOJIE.
DneKkTpocTaTU4ecKas 3aluTa.
JIMBIIEKTPUKH B 3JEKTPOCTATHYECKOM II0JIE.
3aBUCHUMOCTD JIEKTPOEMKOCTH MJIOCKOTO KOHJIEHCATOPa OT IJIOIIA/IU IUIACTUH, PACCTOSTHUS MEXy HUMU
U JTURJIEKTPUUECKOU MPOHUIIAEMOCTH.
DHeprusi 3apsyKEHHOTO KOHJIEHCATOPA.
Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul
N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPa.
Tema 2. IlTocmoannwiit anekmpuyeckuit mox. Toku é pa3iuynvix cpeoax



DNEeKTpUUYECKUN TOK. YCIOBHUS CYILECTBOBAaHUS 3JIEKTpUUECKOro Toka. Mcrounukum toka. Cuiia Toka.
[TocTostHHBIN TOK.

Hanpsokenne. 3akon Oma ai1s ygacTka LETH.

DNEeKTpUUYECKOE  CONPOTUBIIEHHE.  YIE€IbHOE  CONpPOTHBIEHME BeumlectBa. llocnenoBatenbHoe,
[apajuleIbHOE, CMEIIAHHOE COECMHEHHUE TPOBOHHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoyms—JIeHia. MOMIHOCTH 3IEKTPHUECKOTO TOKA.
DONEeKTpOABMKYIasi CHJIa U BHYTPEHHEE CONPOTHBJIEHME HMCTOYHHMKA TOKa. 3akoH OMa Juisi MOJHOU
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbIkanue.

DONEeKTpOHHAas MPOBOJAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METaIOB OT
teMmiieparypbl. CBEpXIpPOBOJUMOCTb.

OnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass W INpUMeEcCHas MPOBOJUMOCTb HOJYNpPOBOAHUKOB. CBoiicTBa pP—N-
nepexona. [loyympoBoIHUKOBBIE TPHOOPHI.

DneKTpUYecKuii TOK B pacTBOpax M paciiiaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs UCCOLMAIMUS.
DNEKTPOIH3.

OnexTpuyeckuil ToK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSATENbHBIN pa3pal. Monnus. [Tnasma.
TexHuueckue ycTpoicTBa M NMPaKTUYECKOE NMPUMEHEHHE: aMIIEpMETpP, BOJIBTMETP, PEOCTAT, UCTOUHUKHU
TOKa, DJIEKTPOHArpeBaTeNbHble MPUOOPHI, JEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS,
BAaKYyMHBIN JHOJ], TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN AUOJ, FAJIbBAHUKA.
Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTh COMPOTHUBIICHUS IWIMHIAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUJIOLIAJAW MOMNEPEYHOTo
CeueHHUs U MaTepuaa.

CMmenaHHoe coOeIMHEHUE TPOBOJHUKOB.

[IpsiMoe u3MepeHue >IeKTpoABMKYyHIeH cuibl. KOpoTkoe 3amMbplkaHUE TajJbBAHMYECKOTO 3JIEMEHTA WU
OLICHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCHMOCTb CONPOTUBIICHNS METAJIJIOB OT TEMITEPATYpHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psaa 1 NpOBOAUMOCTb BO3AYXa.

OnHOCTOPOHHSS TPOBOJAUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpoABIAKYIIEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmonenue snextpoiaunsa.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 Kjacce OCYIIECTBISETCS C YYETOM COJIEp>KaTENbHBIX
MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OUOJIOTHH, XUMHH, Teorpaduy U TEXHOJIOTHH.
Mesicnpedmemuule nowsimusl, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOTO TMO3HAHUA: SIBJICHHUE, HaYUYHbII
¢bakt, runoresa, ¢puznuecKas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCIEPUMEHT, MOJICIUPOBAHUE,
MOJEIb, U3MEPEHNUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TuHelHas GyHKIMs, mapadoa, runepdoia, ux rpaguku u
CBOMCTBA, TpPUTOHOMETpUYECKHE (YHKIMH: CHHYC, KOCHHYC, TAaHI€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKIAECTBO, BEKTOPBI U UX MTPOEKIIMN Ha OCH KOOPJAUHAT, CII0KEHUE BEKTOPOB.
buonocusn: mMexanuyeckoe IBUKEHHE B JKMBOW mpupoae, AUPQy3usi, OCMOC, TEMIO0OMEH KHUBBIX
OpraHu3MoB (BHJIbI TEIUIONEPEIauH, TETUIOBOE PABHOBECHE), DTIEKTPUUECKUE SIBICHUS B )KUBOW IPUPO/IE.
Xumus: JDACKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHWE AaTOMOB M MOJIEKYJ, MOJb BEIECTBA, MOJSApHas
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEJN, KUIAKOCTEH U Ta30B, JIEKTPUUECKHE CBOICTBA METAJUIOB,
ANEKTPOJIUTUYECKAS IUCCOLUALINS, TalbBAHUKA.

T'eoepaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.



Texnonoeus: mpeoOpa3oBaHUE IBIKEHUH C HCIHOJIb30BAHMEM MEXAHU3MOB, YUET TPEHHsSI B TEXHUKE,
MOALIMIIHUKY, HUCIIOJIb30BAHUE 3aKOHA COXPAHEHMsI MMITyJbCa B TEXHHUKE (pakeTa, BOJAOMET U JAPYIHE),
JIBUTaTellb BHYTPEHHETO CrOpaHus, IapoBas TypOuHa, OBITOBOW XOJOJWJIBHUK, KOHIUIMOHED,
TEXHOJIOT'MH IOJIyYE€HUSI COBPEMEHHBIX MAaTepUaJIOB, B TOM YUCJIE HAHOMAaTEpHAJIOB, U HAHOTEXHOJIOTUH,
AIIEKTPOCTATUYECKAs  3alIUTa, 3a3eMJICHHE D3JICKTPONPUOOPOB, KCEPOKC, CTPYHHBIH  HpPUHTEP,
3IIEKTpOHArpeBaTesIbHbIe MPUOOPHI, HIEKTPOOCBETHTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KJIACC

Pazjen 4. DiaekTpoamnamMmuka
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA
[ToctrostHHbIE MarHuThl. B3anmoaeiicTBHE MOCTOSAHHBIX MarHUTOB. MarHutHoe noJie. BekTrop MarHuTHOM
MHAYKIUKU. [TpuHIMN cynepno3uiimm MarHUTHBIX MoJiel. JInHUM MarHuTHOW MHAYKUMU. KapTuHa nuHuim
MAarHUTHOM MHAYKIIMH TOJISI TOCTOSITHHBIX MAarHUTOB.
MarnuTtHoe TOJie MPOBOJHMKA C TOKOM. KapTHa JMHUN WHAYKIHMM MAarHUTHOTO TIOJIA JUTMHHOTO
MPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO TPOBOJHUKA, KATyIIKM C TOKOM. OmNBIT Dpcrena.
B3anmopaericTBre MpoBOAHUKOB C TOKOM.
Cuna Amriepa, €€ MOyJb U HalpaBJICHUE.
Cuina Jlopenna, €€ MOyJib U HampaBJeHue. J[BUKEHNE 3apssKEHHON YacTUIIbl B OJHOPOTHOM MarHuTHOM
nosie. Pabota cunel Jlopenna.
SIBneHue 2NEKTPOMArHUTHOW HMHAYKUMH. [IOTOK BEKTOpa MAarHWTHOM WHIYKIUHU. OJIEKTPOJBHKYLIas
cuiia UHAYKIHMH. 3aKOH 3JI€KTPOMAarHuTHOM MHAyKIuu dapanes.
BuxpeBoe snexkrpuueckoe moje. OJIEKTPOABMAKYIIAS CUJa HWHAYKIIMA B MPOBOJAHUKE, JABMKYIIEMCS
MIOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM TIOJIE.
[IpaBuno Jlenna.
NHIyKTUBHOCTD. SIBI€HHE CAMOMHAYKIIMH. DNEKTPOIBUKYILAsA CHIIA CAMOUHIYKIINH.
OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJIE.
TexHuueckre yCTpOHMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: IOCTOSHHBIE MAarHUThl, 3JEKTPOMAarHMTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS N1€Yb.
Jlemoncmpayuu
OnbIT DpcTena.
OTKIJIOHEHHE IEKTPOHHOIO ITy4Ka MarHUTHBIM I10JIEM.
JIMHMY MHIYKIIMY MarHUTHOTO TOJIAL.
B3aumopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.
Cuia Amrepa.
JHeiicTBue cuibl JIOpeHIia Ha MOHBI JIEKTPOJINTA.
SIBneHue EKTPOMArHUTHON UHAYKLIUH.
IIpaBuno Jlenna.
3aBUCHUMOCTD AJEKTPOIBHXKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MTOTOKA.
SIBneHne caMOMHIYKIUY.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3yueHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.
UccnenoBanue AeicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.
UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Paznen 5. KosieGannst 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHmsle Kojaedoanus



Konebarenpaas cucrema. CBoOoOAHBIE MexaHUYeckue kosiebanus. ["apmonndeckue konebanus. [lepuon,
4yacToTa, aMIuIMTyaa U (aza koneOanuii. [IpykxuHHBI MasTHUK. MareMaTHUECKUil MasiTHUK. Y paBHEHUE
rapMOHUYECKUX KoJeOanwuii. [IpeBpaiieHne s3Hepruu npu rapMOHUYECKUX KOJIeOaHHIX.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHHIE KOJIEOaHUS B HACATHHOM KOJIEOAaTeIbHOM
KOHTYpe. AHAJIOTUS MEXIY MEXaHUUYECKUMU M 3JIEKTPOMAarHUTHBIMH Kosiebanusimu. @opmyna Tomcona.
3aKOH COXpaHEHHUsI PHEPTUHU B HJICATbHOM K0JIeOATEIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaroluX KosieOaHUSX. BbIHYXJEeHHblE MeXaHUYeckue KoJjiebanus. Pe3onaHc.
BbiHyXI€HHbBIE 3JIEKTPOMArHUTHBIE KOJICOaHMUSL.

[lepemennblii Tok. CHHYCOUIANBHBIN EPEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOTO TOKa. AMILTUTYIHOE U
JEMCTBYIONLIEE 3HAUEHNE CUJIbI TOKA U HAIIPSKEHUSI.

Tpancdopmarop. I[IpousBonacTBo, mepenaya u MOTPEOICHUE ANEKTPHUECKONW SHEPTHH. DKOJOTHUECKHE
PHUCKU TIPU MIPOU3BOJICTBE AEKTPOIHEPrun. KyabTypa UCIIONb30BaHUS AJIEKTPOIHEPTUN B IOBCEIHEBHOM
KU3HU.

TexHuueckne yCTpOWCTBA W IPAKTHYECKOE TMPUMEHEHUWE: DJIEKTPUYECKUH 3BOHOK, TIE€HEpaTop
MIEPEMEHHOT0 TOKa, IMHUU 3JIeKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTenbHOM cucTeMbl (IPYKUHHBIN WM MaTeMaTUYeCKUM MasTHUK).
HaGnronenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue cBOMCTB BBIHYK/IEHHBIX KOJeOaHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHusl.

OcmorpaMmsl  (3aBUCHMOCTH  CHJIBI TOKa M HANpsOKEHHS OT BPEMEHH) IS AJIEKTPOMAarHUTHBIX
KoJIeOaHUH.

Pe3oHaHc nipu nocne0BaTenbHOM COCIUHEHUH PE3UCTOPA, KaTYIIKM HHAYKTUBHOCTH M KOHJCHCATOPA.
Monens JIMHUY 3IIEKTPONIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NEPHOJA MANbIX KOJIEOaHHM rpy3a Ha HUTH OT JJIMHBI HUTH M Macchl Tpy3a.
HccnenoBanue nepeMeHHOTO TOKA B LIENIN U3 MOCIIEA0BATEIbHO COCIUMHEHHBIX KOHACHCATOPA, KaTylIKU U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60Hbl

MexaHn4yeckue BOJIHBI, YCnoBHs pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHMs W UIMHA
BoJIHBL [lonepeunsie ¥ mpoosbHbIEe BOJIHBL. MIHTephepeHus 1 qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['pomMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. YCJIOBHS HU3JIY4YCHMs JJIEKTPOMArHUTHBIX BOJH. B3aumHass opueHTanus
BekTopoB E, B, V B snextpomarHutHO#l BosiHe. CBOWCTBA 3JEKTPOMAarHUTHBIX BOJIH: OTpa’KeHHE,
npejaoMIIeHUe, noyisipu3anus, 1uppakuus, uarepdepernns. CKOpocTh 3IEKTPOMArHUTHBIX BOJIH.

[Ikana >1eKTpoMarHuTHHIX BOJIH. [IprMeHeHre 3JIeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paguoCBs3U U TeneBUuAcHUs. Paguonokanys.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLEH CPEbl.

TexHudeckune yCTpONCTBA U NMPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTBI, YIbTPAa3BYKOBas
JMarHOCTHKAa B TEXHUKE W MEIUIMHE, pajaap, paJuolNpHEMHUK, TeNEBU30p, aHTeHHa, Tenedon, CBY-
neyb.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEeHHE MOMEPEYHBIX U MPOJIOIbHBIX BOJIH.

Konebuomieecs Teno Kak MCTOYHUK 3BYKA.

HaGnronenue oTpaxkeHus U MPEOMIICHUS MEXaHMYECKUX BOJIH.

HaGnronenue unrepdepeHunu u qudpakimy MEXaHH4eCKUX BOJH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYA0M M 4acTOTOM KojeOaHUM.



HccnenoBanue CBOWCTB AIEKTPOMArHUTHBIX BOJIH: OTPAKECHUE, TPEJIOMIICHHE, MOJIIpu3aius, Tudpakuus,
UHTEepEpEHITHS.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMosMHEHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyu cBera.
To4euHbI HCTOYHUK CBETA.

OTtpaxeHnue cBeta. 3aKOHbI OTpakeHus cBera. [locTpoenue n300paskeHuii B IUIOCKOM 3epKalle.
[Ipenmomienne cBera. 3akOHBI MPETOMIICHHUS CBeTa. AOCOJIIOTHBIN MoOKaszarenb npenomiieHus. [lomHoe
BHYTpEHHee oTpakeHue. [IpenenbHblil yros noJHOro BHyTPEHHEr0 OTPaKEHHUS.

Hucnepcus cseta. CiioxkHbIi cocTaB Oesoro ceera. LBer.

CoOuparome u pacceuBaromue JMH3bL. ToHKkas ynmH3a. DOKyCHOE pacCTOsIHHME W ONTHYECKas Chiia
TOHKOU JTUH3BL. [locTpoenne n300pakeHit B COOMPAIONINX U PacCEHBAIONMUX JMH3aX. DopMysa TOHKOH
JIMH3BL. YBeJIWdeHHeE, JaBaeMoe JTMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. Wuatepdepennus cBera. KorepeHTHbIe MCTOYHUKH. YCIOBHUS HAOIIOICHUS
MaKCUMyMOB M MHHHMYMOB B HWHTEP(EPEHIIMOHHOM KapTUHE OT JBYX CHH(]A3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Hudpakuust cBera. [JudpakuumonHass pemérka. YcinoBue HaOMIOACHUS TJIaBHBIX MAaKCHUMyMOB IIpH
MaJeHU MOHOXPOMATHYECKOI0 CBeTa Ha TU(GPAKIIMOHHYIO PEUIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoHCTBa M IMpPaKTUUYECKOE NMPHMEHEHHUE: OYKH, Jymna, (oToammapar, MpOEKIHOHHBIN
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AUPPaKIIMOHHAS PEeUIETKA, TOJISIPOUI.
Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHe, OTpaKeHHE U MperoMiieHne ceeta. OnTuueckrue npuOopsl.

[TosnHO€ BHYTpEHHEE oTpaxkeHue. Moenb CBETOBOA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTIA.

HaGnronenue natepdepeHiiny crera.

Ha6mronenue qudpaknuu cBerta.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tonyuenue cnekTpa ¢ TOMOUIbIO AUPPAKLIUOHHON PEIIETKH.

Habmonenue nonsipuszaiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomuol

N3mepenune nokazaresns NpeioMIICHUs CTEKJIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znea 6. OcHOBBI CIeNIHAJIBLHOM TEOPUH OTHOCUTEIbHOCTH
I'panunel mpuMEHUMOCTH  KJIaccM4eckoil — MexaHuku.  [locTynmaTel  cmenuManbHOM — Teopuu
OTHOCHUTEIIbHOCTU: MHBAPUAHTHOCTh MOJYJSI CKOPOCTHM CBETa B BAaKyyMe€, INPHUHIMI OTHOCHTEIbHOCTHU
OHHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U COKPAILEHUE JUTUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIbI. DHEPrUsl OKOSI.

Pa3nen 7. KBanroBasi pusznka
Tema 1. dnemenmot K6AHM OG0 ONMUKU
®otonbl. ®opmyna [Inanka cBs3u sHEprun (HOTOHA C €r0 YaCTOTON. DHEPrUsl U UMITYIILC (OTOHA.
OtkpeiTue u uccnenoanue porodddexra. OnbiTel A. I'. Ctonerosa. 3akonsl ¢porodddexra. YpaBHEeHUE
OiHireitHa 11 potodppexra. «KpacHas rpanuna» gporosrddexra.



JNaBnenue ceera. Onbitel [1. H. JIeOenena.

XUMHUYECKOE ACUCTBUE CBETA.

Texnudeckre ycTpoWcTBa M MpPaKTUYECKOE MPUMEHEHHE: (OTOAIEMEHT, (DOTONATUYMK, COTHEUHAS
Oarapesi, CBETOIUO/.

Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE C IIMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhheKTa.

Ceeroauo.

Counneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiThl Pesepdopaa mo paccesHuro o -dactuil. [Lranerapras Moaelb aroma.
[Moctynater bopa. Uznydenue u noriomenrne GOTOHOB MPH MEPEX0/e aToMa ¢ OJTHOTO YPOBHS YHEPTUHU
Ha apyroil. Bunel ciektpoB. CekTp ypoBHEH 3HEPTUH aTOMa BOAOPOIa.

BonnoBbIe cBOMcTBa yacTull. BosHel ne bpoitns. KoprnyckyasipHO-BOJIHOBOM Tyaan3M.

CroHTaHHOE U BBIHYXJICHHOE U3TydCHHE.

TexHuueckne yCcTpoWCTBa M MPAKTHUYECKOE MPUMEHEHHE: CIIEKTPaJbHBIN aHalu3 (CIEKTPOCKOI), Ja3ep,
KBAaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens ombiTa Pezepdopra.

Omnpenenenne ATUHBI BOJIHBI JIa3epa.

HaGnronenne nuHENYaThIX CIIEKTPOB U3TyICHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HaGnronenue nuHEHYaToro CrexkTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, JT0Ka3bIBAIOLIUE CIOKHOCTh CTpOoeHUs sijpa. OTKpbITHE pPaguOaKTUBHOCTU. OIBITHI
Pesepdopna mo ompeneneHnro cocraBa paauoakTUBHOTO wm3nydeHus. CBoiicTBa anbda-, 6era-, ramma-
u3NydeHus. BausHue paauoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpeiTHE TIpoTOHA W HehTpoHa. Hykmonnas monens snapa ['eitzenOepra—lBanenko. 3apsa sjpa.
MaccoBoe uucio sapa. U3otormsl.

Anbda-pacniag. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue. 3aKOH paIu0aKTUBHOTO
pacmana.

DHeprus CBS3U HYKJIOHOB B sape. AnepHbie cuibl. Jledekt maccsl sipa.

Snepusie peakuuu. [lenenve u cUHTE3 siep.

Snepusiii  peaktop. Tepmosnepubiii cunTe3. [IpoOnemMbl M MEPCHEKTUBBI SAEPHON HIHEPrETUKH.
DKOJIOTHYECKHE aCMEKTHI SIIEPHON SHEPTETHKHU.

DOnemeHTapHbIe YacTUllbl. OTKPHITHE TO3UTPOHA.

MeTo 11 HAONIOAGHUS U PETUCTPALIUU DTIEMEHTAPHBIX YaCTHII.

OdyHaaMeHTanbHble B3auMoieiicTBus. EquHCTBO pusnueckoit KapTUHBI MHpa.

TexHuueckre yCTpPOMCTBA W MPAKTUYECKOE NPUMEHEHHE: J03UMETp, Kamepa BuiibcoHa, siaepHbIN
peaktop, aToMHast Gomba.

Jlemoncmpayuu

CuéTYMK MOHM3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTOrpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU
Oransl pa3BUTHA acTpoHOMMH. [IpuKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAYEHNE ACTPOHOMMH.
Bun 3Bé3nH0ro Heb6a. Co3Bes3nus, spkue 3BE3/bl, IUTAHETHI, X BUAUMOE JBHXKEHHE.
Conneunas cucrema.



Connue. ConneuHas axkTHUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX OCHOBHBIE
XapakTepUCTUKU. JlMarpamMmma  «CHEKTpajbHBI  KJIacC —  CBETUMOCTBbY». 3BE3JBI  TJIABHOU
IIOCJIEJOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3]l IVIABHOM IOCJIEN0BATEIbHOCTH.
Buyrpennee crpoenue 3B€31. CoBpeMEHHbBIE MPEACTABIEHUS O IIPOUCXOXKAEHUU U 3Bostonu CosHLa 1
3BE3/. DTamnbl )KU3HU 3BE3NL.

Mneunsiii Ilyte — Hama ["anaktuka. Ilonoxenue n nBukenue ConHua B I'anaktuke. Turbl ramaxkTuk.
Panuoranaktuku u kBazapsl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacimpenue Beenennoil. 3akon Xa66mna. Pa3oeranue ranaktuk. Teopus bosbiioro B3pbiBa.
PennkroBoe nznydenue.

MacmrabHast ctpykTypa Beenennoii. MeraranakTuka.

Hepewénneie npoOieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

Habmonenuss HEBOOPY)KEHHBIM TJ1a30M €  HCIOJb30BAHUEM KOMIIBIOTEPHBIX MPWIOKEHUM AJis
OTIpEe/IeNICHUs MOJIOKEHNUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
MOJTYILIAPHS U SIPKHE 3BE3/BL.

Ha6mronenus B reneckon Jlynsl, muanet, Mneunoro [lyru.

O06o0maroniee NOBTOpPeHUE

Ponbp Qu3uKku ¥ acTpOHOMHHM B SKOHOMHUYECKOM, TEXHOJOTHYECKOM, COLMAIbHOW U 3THYecKol cdepax
NeSITENIbHOCTH YeJIOBEKa, poJib U MECTO (M3UKH U ACTPOHOMHUH B COBPEMEHHOM HaydHOW KapTHHE MUDPA,
poib (u3mdeckod Teopuu B (OPMUPOBAHUM MPEACTABICHUN O (U3MUECKOW KapTHHE MHUpPA, MECTO
¢buznyeckoil KapTUHbI MHpa B OOIIEM pSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IpPEICTaBICHUI O
MIpHUPOJIE.

MexnpeameTrHblie CBSI3H

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce OCYIIECTBISETCS ¢ YUIETOM COACPIKATEIBHBIX
MEXIIPEIMETHBIX CBS3EH C KypcaMU MaTeMaTHKH, OMOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.
Mesicnpeomemmuvie nonsimus, CBI3aHHbIE C U3yYEHUEM METOJIOB HayYHOI'O ITO3HAHMS: SIBJICHUE, HAyYHBIN
¢axT, runores3a, (Gpu3nuecKas BEIUYMHA, 3aKOH, TEOpUs, HAOJIOAECHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE,
MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHUe CHCTEMbl YpPaBHEHUI, TPUTOHOMETPHUYECKHE (QYHKIUH: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXAECTBO, BEKTOPbl M HX IMPOCKUMU Ha OCH
KOOpAMHAT, CJOXEHHE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTapHbIX (YHKUMH, HOpPU3HAKU Moxo0us
TPEYroJIbHUKOB, ONPE/EICHUE IIOLAAN INIOCKUX GUryp U 00bEMa Tell.

Buonoeus: snekrpuueckue sBICHUs B JKUBOM Ipupoje, KojebaTelbHble JABUKEHHUS B JKUBOM Ipupoie,
ONTHUYECKUE SIBJICHUS B )KUBOU NPUPOJE, NEHCTBUE PaAHALIN HA )KUBbIE OPTAHU3MBI.

Xumusa: CTpOGHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKash CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBbI
00pa30BaHUs KPUCTAIUINYECKON PEIIETKHY, CIIEKTPaIbHbBIN aHAIN3.

l'eocpaghus: marHUTHBIE NOJOCA 3€MJIM, 3aJI€KM MarHUTHBIX Py, (POTOCHEMKA 3eMHON MOBEPXHOCTH,
IIPEICKa3aHue 36MIIETPSICCHUM.

Texnonocus: TMHUM BIEKTPOIEpeayd, TEHEPATOP IEPEMEHHOTO TOKA, IEKTPOABUIaTeNlb, HHAYKIIMOHHAS
nedb, pajgap, pajdonpHEMHUK, TEeNeBU30p, aHTeHHA, TenedoH, CBY-meub, NMpoOeKIMOHHBIN ammapar,
BOJIOKOHHAs! OIITHKA, COJTHEYHAas OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

OcBoenue yaeOHoro npeamera «Pdusnka» Ha ypoBHE cpeaHero obmero oopasoBanus (6a30BbIi YpOBEHb)
JOJDKHO 00ecIeYnTh JOCTHXXCHUC CICAYIOIIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W MNPCAMCTHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI
JIM9HOCTHBIE PE3YJIbTaThl OCBOCHUS y4eOHOro mpemmera «Du3mKa» JTOJHKHBI OTPaXaTh TOTOBHOCTH H
CIOCOOHOCTh OOYYAIOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHONW BHYTPEHHEH MO3UIMEH JHYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHEHTAllMd, TIO3UTHBHBIX BHYTPCHHHX YOEXKICHHH, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM IICHHOCTSIM POCCHUCKOTO OOIIECTBA, pACHIMPEHUE MKU3HEHHOTO OIBITa W OMBITA
JESITEILHOCTH B TIPOIECCE pealM3allii OCHOBHBIX HAIIPABJIICHUN BOCITUTATECIILHOUN JEATEIHHOCTH, B TOM
qHCIIe B YaCTHU:
1) rpaxIaHCKOro BOCIIMTAHUSA:
Cc(OPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3HMIIMKA OOYYaromerocss Kak aKTHBHOTO M OTBETCTBEHHOTO WICHA
POCCHUICKOTO 00111eCTBA;
MPUHATHE TPAJTUITMOHHBIX 00IEYEIIOBEUSCKUX TYMAaHUCTHUSCKUX U JIEMOKPATHYCCKUX IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JEATEIHHOCTh B MHTEPECax TPaXkJIaHCKOro OOIIEeCTBa, y4acTBOBAThH B
CaMOYTIpaBJIcHUH B 00pa30BaTeIbHONW OpraHH3aIlHH;
YMEHHE B3aMMOJICHCTBOBATh C CONHMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C HX (YHKIUAMHU U
Ha3HAYCHUEM;
TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON NESTENbHOCTH;
2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:
c(hOpMHUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTHYHOCTH, TATPHOTHU3MA,;
LIEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHSIM POCCUUCKHUX YUYEHBIX B 00IacTH
(bMBUKU U TEXHUKU;
3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:
c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TIOBEICHUS;
CIOCOOHOCTh OIICHUBATh CUTYAllUI0O M MPUHMMATh OCO3HAHHbBIE PEIICHUs, OPUEHTHPYICh Ha MOPAIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B JESITEILHOCTH YUEHOTO;
OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayIlIEero;
4) 3CTeTHYECKOr0 BOCITUTAHMSA:
ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3UUECKON
HayKe;
5) Tpy/10BOr0 BOCIIUTAHUS:
MHTEpPEC K pa3u4HbIM chepaM npodecCHOHANTBHOMN AeSITeTbHOCTH, B TOM YUCIIE CBSI3aHHBIM C (PU3UKOU U
TEXHHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOp Oyayieil mpodeccuu u peaan3oBbIBaTh COOCTBEHHbIE
KU3HEHHBIC TUIaHBI;
TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHUIO U CaMO00pa3oBaHUIO B 00nacTd (U3UKH Ha MPOTSHKEHUU
BCEU KM3HU;
6) 3K0JIOrHYeCKOro BOCIUTAHHUS:
c(OPMUPOBAHHOCTh AIKOJIOTUYECKOW KYIbTYPHI, OCO3HAHHME TJIO0ANIBHOTO XapakTepa 3KOJIOTHYECKHX
npobiuem;
IUTAHUPOBAHUE M OCYIIECTBICHUE JEHCTBUH B OKpYXKAloOIeW cpele Ha OCHOBE 3HaHUsS Ileneid
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;
paciupeHe OmbITa AeATeIbHOCTH IKOJOTUYECKON HAMNpaBIEHHOCTH HAa OCHOBE MMEIONINXCS 3HAHUH TI0
¢busuke;



7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PH3UUECKOM
HayKH;

0CO3HAHME IICHHOCTH HAyYHOH JESATEIHLHOCTH, TOTOBHOCTh B Ipoliecce M3y4eHHs (PU3UKU OCYIIECTBIISATD
IIPOEKTHYIO M MCCIIEA0BATEIBCKYIO IEATENbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHMBEpPCAJbHbIE YueOHbIE el CTBUS

Ba3oBble jornueckue aecTBus:
CaMOCTOSITEIIBHO (POPMYITHPOBATEH M AKTYAIM3UPOBATEH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OTIPENIETISATh 1EH JAITeIbHOCTH, 33/IaBaTh MapaMeTPhbl U KPUTEPUU UX TIOCTHKEHUS;
BBISBJISITH 3aKOHOMEPHOCTH Y MIPOTUBOPEUHS B PACCMATPUBAEMBIX (DU3NUYECKUX SBICHUSX;
pa3pabaThiBaTh IUJIaH pEIICHUs] MPOOJEeMbl ¢ Yy4ETOM aHalIW3a HWMEIOIIMXCA MAaTepUadbHBIX U
HEeMaTepHuaJbHbIX PECYPCOB;
BHOCHUTHh KOPPEKTUBBI B JIEATEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YIbTATOB IEJISIM, OLICHUBATh PUCKHU
MOCJICICTBUM ACATCIBHOCTH;
KOOPJAMHHUPOBATH M BBITIOJHITE PabOTy B YCIOBHUSAX PEAIBHOTO, BUPTYaTbHOTO M KOMOWHHUPOBAHHOTO
B3aMMOICHCTBHS,
pPa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX TTPOOIEM.

Ba3oBble ucciienoBare/ibCKue AeiCTBUA:
BIIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITUSIMU ¥ METOJIaMU (PH3UIECKON HAYKH;
BIIQJIETh HaBBIKAMHU y4eOHO-MCCIIEIOBATEILCKOM M TPOEKTHON JesATEIBbHOCTH B 00JacTH (PU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY TOWCKY METOJIOB pelIeHUs 3a7ad (U3HUECKOTO
COZEpKaHUs, MPUMEHEHUIO Pa3JIMYHBIX METOI0B MO3HAHMUS;
BIIQJIETh BUAAMH JCATEIHHOCTH TIO TIOJTYYCHHIO HOBOTO 3HAHMSI, €r0 MHTEPIPETAIH, TPEOOpPa30BaHUIO U
MPUMEHECHHUIO B PA3IMYHBIX Y4COHBIX CHUTYaIMSAX, B TOM YHUCJE MPHU CO3/aHUM Y4YEOHBIX MPOEKTOB B
obnactu HpU3MKH;
BBISIBJIATh TPUYMHHO-CJICACTBEHHBIE CBSA3M W AaKTyaJlM3UpOBATh 3aJayy, BbIJIBUTaTh THUIIOTE3Y €€
pelleHMs, HaXOJUTh ApTryMEHTHhI I J0Ka3aTelbCTBa CBOMX YTBEPJKJICHWH, 3ajlaBaTh MHapamMeTpbl U
KpUTEPUU PEIICHUS;
aQHAJIM3UPOBATh TMOJYYCHHBIE B XOJI€ PELICHMS 3aJlayd pe3yibTaTbl, KPUTHYECKU OLICHUBATH HX
JIOCTOBEPHOCTD, MMPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;
CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 337a4ul B 00pa30BaTENbHOU AEATEIbHOCTH, B TOM YHUCIE MPHU
W3Y4YEeHUHU (DU3HKY;
JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;
YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;
yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX yUEOHBIX MIPEIMETOB;
BBIJIBUTaTh HOBBIE UJICH, TIpejiaraTh OPUTrMHAIbHBIC OAXO bl U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a]]a4UH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:
BIIJIETh HABBIKaMU MOJTy4YeHHs] HHPOpMaIiK (PU3MUECKOTO COJEPKAaHUS U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYILECTBIATh MOWCK, aHAIW3, CHUCTEMATH3allMI0 U MHTEpHpeTanuio uH(OopMaluu
Pa3IMYHBIX BUJOB U (POPM MpeACTaBICHHUS;
OIICHUBATh JJOCTOBEPHOCTHh HH(OpPMAIIHH;
WCIOJIb30BAaTh CPEACTBA HMH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX ¥ OpPraHM3aIlMOHHBIX 3a7ad C CcoOdroJieHneM TpeboBaHUMI



SPrOHOMHKH, TEXHHKH O€301aCHOCTH, TMTHEHBI, peCypcocOepeKeHHUs, MPABOBBIX M ATUYECKHX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MaCHOCTH;

Co37aBaTh TEKCThI (DU3UYECKOTO COJCPKAaHUS B pa3nuuHbiXx (opmarax ¢ yd4éToM Ha3HAYCHUS
nH(OpMAIIUY U LEJIEeBOH ayIUTOPHH, BEIOUpask ONTUMAIBHYIO (POPMY MPEICTABICHUS M BU3YaTU3aI[IH.

KoMMmyHuKkaTHBHBIe YHUBepcaIbHbIe y4eOHbIe 1elCTBHUSA:
OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PM3UKU M BO BHEYPOUHOU JEATEITHHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(MIMKTHBIX CUTYAIlMd U CMATYATh KOHMIUKTHI;
Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHHUs C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;
[IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;
BBIOMPATh TEMAaTHUKy M METOJIbI COBMECTHBIX ACHUCTBHH C Y4€TOM OOIIMX WHTEPECOB U BO3MOXKHOCTEH
KaQKJIOT'O WICHA KOJIJICKTHBA,;
MIPUHUMATH II€JIM COBMECTHOM JESATENBHOCTH, OPTaHM30BBIBATH M KOOPAWHUPOBATH JEHUCTBHS IO €€
JOCTH)KEHHMIO: COCTaBIIATh IUIAH JCWCTBUM, paclpelneisaTs pOJM C Y4ETOM MHEHUH YYAaCTHHUKOB,
00CyXXJaTh pe3ylbTaThl COBMECTHOM pabOThI;
OIICHMBAaTh KAadyeCTBO CBOEr0 BKJIAJa M KaXJIOT0 Yy4YaCTHHMKAa KOMAaHJbl B OOLIMI pe3ynbTaTr 1o
pa3paboTaHHBIM KPUTEPHUSIM;
npeaaraTb HOBbIE MPOEKTHI, OIEHMBATh HJIEU C MO3UIMU HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTHYECKON
3HaAYUMOCTH;
OCYIIECTBJIATh MO3UTUBHOE CTPATErNYECKOE OBEACHNUE B PA3JINYHBIX CUTYALMSIX, IPOSBIATH TBOPYECTBO
1 BOOOpakeHue, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranuszanms:
CaMOCTOSITENIBHO OCYILECTBIISITh TMO3HABATEIBHYIO JAEATEIBHOCTh B 00JacTH (PM3UKH U aCTPOHOMMHH,
BBISIBJISITH TIPOOJIEMBI, CTAaBUTh U (GOPMYITHMPOBATh COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIBHO COCTaBJIATh IUIAH DPELIEHUS PAacCUYETHBIX M KAaYeCTBEHHBIX 3a/ay, IUIaH BBITIOJHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUN;
JlaBaTh OLIEHKY HOBBIM CUTYAaIIHsIM;
paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHUIA;
JieNlaTh OCO3HAHHBIHN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHHUE;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYIUIMK B 001acTH (PU3UKU, MOCTOSIHHO MOBBIIIATH
CBOI1 00pazoBaTeNbHBIN U KYTbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh OLEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHHOCTH, OIEHUBATh COOTBETCTBUE
PE3yNIbTAaTOB IIEIISIM;
BIIQJIETh HAaBBIKAMU IIO3HABATENbHOW peIeKCMH KaK OCO3HAHUSA COBEpIIAeMbIX JCHCTBUM H
MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YyIbTaTOB U OCHOBAHHIA,
MCIO0JIb30BaTh MPUEMBI pe(IeKCHU IS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;
YMETb OIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHIKEHUIO;
MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MPUHUMATD ce0sl, MOHUMAas CBOU HEJOCTAaTKU M IOCTOMHCTBA;
MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MpHU3HABATh CBOE MPABO U MPABO APYrUX HA OMIUOKH.
B mporecce mocTHKeHUS JIMYHOCTHBIX PE3YyAbTATOB OCBOSHHUS MPOTpaMMbl MO (DU3HKE A YpOBHS
cpenHero o6miero oOpa3oBaHUS Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS ASMOIMOHAIBHBIN WHTEIIEKT,
MIPEoIararonuii copMHUpOBaHHOCTS:



CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh INOHMMATh CBOE HMOIMOHAIBHOE COCTOSHME, BHIETh
HaNpaBJICHUS PA3BUTHS COOCTBEHHON IMOIIMOHAIBHON Cepbl, ObITh YBEpEHHBIM B ce0e;
CaMOPETYIMPOBAHNUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIOCOOHOCTh aIalITHPOBATHCS K SMOLIMOHAIBHBIM H3MEHEHUSM H MPOSBISTH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKIIOYAIOUICH CTpEeMJICHHE K JOCTIDKEHHMIO I U YCIEXy, ONTHMHU3M,
WHUIMATUBHOCTh, YMEHUE JIEHCTBOBATH UCXOMAS U3 CBOMX BO3MOXKHOCTEH;

OMITATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSHHUE PYTHX, YIUTHIBATH €r0 MPH
OCYIIIECTBIICHUN OOLICHHUS, CIOCOOHOCTh K COUYBCTBUIO U COIIEPEKUBAHMUIO;

COLIMAIBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAWBATH OTHOIICHUS C APYIHMH JIOJIBMH,
3a00TUTHCS, IPOSBIATH MHTEPEC U pa3pemaTb KOHPIUKTHI.

MNPEJIMETHBIE PE3YJIbTATHI
K xonmy oOydenuss B 10 kjacce mpeIMeTHbIE Pe3yiabTaThl Ha 0a30BOM YPOBHE JOHKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y OOYUYAIOIINXCS YMCHHIA:
JEMOHCTPUPOBATh Ha MPUMEpPax poJib U MecTO (U3NKH B (POPMHUPOBAHUU COBPEMEHHOW HAyIHOM
KapTUHBI MHpa, B Pa3BUTHU COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B TMPAKTHYCCKOU NESATEIHHOCTH
JTIOEH;
VYUTHIBATh TPAHHIBI TPUMEHEHHUS W3YYCHHBIX (DHU3UYECKMX MOJeNIel: MaTepuaabHas TOYKa,
WHEpIHAIIbHAS CHCTeMa OTCYETa, aOCOIFOTHO TBEPAOE TENO, UACATBHBIA T'a3, MOJCIH CTPOCHHUS Ta30B,
KUJAKOCTEH U TBEPJBIX TEJI, TOYCUHBIA TEKTPUICCKHIH 3apsi) IPH PEIICHUN (GU3HUSCKUX 3a/1a4;
pacrio3HaBaTh (pu3myeckue sBICHHUS (IIPOILECCH) M OOBIACHATH WX HAa OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJISIPHO-KHHETUYECKOW TEOpUM CTPOCHHSI BEIIECTBA U AJIEKTPOJAMHAMUKHU: PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KEHHE, CBOOOJIHOE MaJeHHE Tel, ABMKEHHE IO OKPYXKHOCTH,
WHEepLHs, B3auMoieicTBUE Tel, Auddy3usi, OpOyHOBCKOE IBUKEHHE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX
TeN, W3MeHeHHe o0BEMa Tel Npu HarpeBaHWM (OXJIAXKJICHWH), TEIUIOBOE paBHOBECHE, HCIApCHHE,
KOHJICHCAllUs, TJIaBJICHHUE, KPUCTAIUIN3AIMS, KUIICHHE, BIXKHOCTh BO3/1yXa, MOBBIIICHUE JaBJICHUS ra3a
IIPU €0 HarpeBaHUU B 3aKPHITOM COCYJIE, CBSI3b MEXAY IMapaMeTpaMu COCTOSIHUSA T'a3a B U30Ipolieccax,
AIIEKTPU3ALIUA TN, B3aUMOJICHCTBHE 3aps/IOB;

OMKCHIBAaTh MEXaHMYECKOE JIBIDKEHUE, UCHOJb3ys (u3Mueckue BeIMYMHBI: KOOpAUHATA, IYTh,
NepeMeIleHne, CKOpPOCTh, YCKOPEHHEe, Macca Teja, CHia, UMIYJIbC Tejla, KUHETHYecKas SHeprus,
MOTEHIIMATbHAS SHEPrUsl, MEXaHu4yeckasi paboTa, MexaHu4yeckasi MOIIHOCTh; MPH OMHMCAHUU MPABUIHHO
TPaKTOBaTh (PU3UYECKHI CMBICI HMCHOJIB3YEMBIX BEIWYMH, MX OO03HAUEHHUS W EIWHUIIBI, HAXOAUTH
(dbopMyIibl, CBSI3BIBAIONINE JaHHYIO (DU3HUECKYIO BETUUYHUHY C IPYTUMH BEIMYMHAMU,

ONKCHIBATh H3YYCHHBIC TEIJIOBbIE CBOWCTBA TEN U TEIJIOBBIC SIBICHHUS, HCIONB3Ys (U3NUECKUE
BEITMYMHBI: JaBJICHUE Ta3a, TeMIepaTypa, CpPeAHssl KUHETHYecKas SHEepPrus XaoTHUECKOTO IBMXKCHUS
MOJIEKYJ, CPEeIHEKBAIpaTUYHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsIS HEPrus, padorta
ra3a, Ko3QpQUIMEHT MOJIE3HOTO NEHCTBHS TEIIOBOIO JIBUTATENs; MPU OMHCAHUU MPABUIBHO TPAKTOBATH
(bu3MUYeCKUt CMBICT HCIOJBb3YEeMbIX BEINUYHH, UX OOO3HAYCHHS M EJAWHHUIIBI, HAXOJUTh (OPMYIIHI,
CBSI3BIBAIOIIINE JAHHYIO (PU3UUYECKYIO BEIUUUHY C APYTUMU BEJIMUYUHAM;

OTHMCHIBATh W3YUEHHBIE AJIEKTPUYECKHE CBOICTBAa BEIIECTBA M DIEKTPUUECKUE SIBICHUS (IIPOLIECCHI),
UCMOJIB3YS (PU3UYECKUE BEIHUMHBI: SJIEKTPUUECKUN 3aps, dJICKTPUUECKOE TOJe, HANPsHKEHHOCTD OIS,
MOTEHIIMAT, PA3HOCTh TMOTEHIIMANIOB; TPHU OMNUCAaHUM MPABHIBHO TPAaKTOBAaTh (PU3UYECKUIA CMBICH
WCIOJIb3YeMbIX BEJIMYMH, UX O0O03HAUEHUS W E€IWHUIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE TAHHYIO
GU3MUECKYI0 BETUUHHY C IPYTUMH BETUYUHAMU;

aHAIM3UPOBATh (PU3UUECKHE MPOLIECCHI U SIBICHUS, UCTIONB3Yys (PU3MUECKHE 3aKOHBI M MPHUHIIUIIBL: 3aKOH
BcemupHoro TsaroteHus, |, 1l u |1l 3akonsr HeroTOHa, 3aKOH COXpaHEHUsT MEXaHUYECKOW SHEPruH, 3aKOH



COXpAaHEHUsI MMITYJIbCA, MPUHUUII CYNEPIO3ULHUA CUJ, NMIPUHLMI PABHOINPABUS HWHEPUUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHMS BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b CPEOHEH
KMHETUYECKOW SHEPTrUU TETUIOBOTO JIBIDKEHUS MOJIEKYN C aOCONIOTHOW TEeMIEpaTypou, MEepBbIid 3aKOH
TEPMOJAVHAMMUKH, 3aKOH COXPAHEHHUS DSIIEKTPUYECKOIro 3apsja, 3akoH Kynona, mpu 3TOM pasinyaTh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHHE M YCIOBUs (TPaHUIBI, 00JIACTH)
MIPUMEHHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIUIIBI JCHCTBHUS MAIUH, MPUOOPOB M TEXHHYECKUX YCTPOWCTB; pa3iNyuaTh
yClI0BUS UX 0€30I1aCHOTO UCIOJIB30BaHUS B TIOBCEJHEBHON KU3HU;

BBITIOJTHATh SKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3MUECKUX SIBJICHUH M IMPOLECCOB C MCIOJIH30BAHHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHHUH, MPU 3TOM (OPMYIMPOBATH pobIeMy/3a1ady U THIIOTE3y y4eOHOTO
OKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOro OOOpYyJOBaHUS, NPOBOIUTH ONBIT U
(hopmMyTUPOBAThH BHIBOBL;

OCYIIECTBJISITh TPSIMbIE W KOCBEHHBIE HW3MEPEHUs] (PU3UYECKUX BEIWYWH, IPU DSTOM BBIOUpATh
ONTUMAJBHBIA CHNOCOO W3MEPEHHS U HCIHOJb30BATh H3BECTHBIE METOJbl OIEHKH IOrPEeUIHOCTEN
U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEITUYMHAMU C HCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH,
IpU 3TOM KOHCTPYMpPOBaThb YCTAaHOBKY, (PUKCHpOBaTh pe3yibTaThl MOJYYEHHOM 3aBUCHMOCTU
(bu3NyecKuX BEIMYHMH B BUJI€ TaOIUI U rpa(UKOB, AeJaTh BBIBOJIBI 10 pe3yJabTaTaM HCCIEI0BAHMUS;
coOnrofaTh MpaBwiIa OE30MAaCHOTO TpyJda NpU MPOBEIEHUH HCCIENOBaHUNH B paMKax ydueOHOro
SKCIEPUMEHTa, y4eOHO-UCCIIEJOBATEIbCKOM M  IMPOEKTHOM JAEATEeIbHOCTH C  HCIOJIb30BaHHEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacu€THBIC 3aJaud C SIBHO 3aJaHHOM (DU3HYECKON MOJENBI0, UCTIONb3Yysl (PU3UUECKHE 3aKOHBI U
MIPUHIIUIBI, HA OCHOBE aHAJIM3a YCIIOBHUSA 3a7jaud BBIOMpPATh (PU3MUECKYIO MOJEIb, BBIACIATh PU3NYECKHE
BEJTUYMHBI U (HOPMYJIBI, HEOOXOAUMBIE AJIsl €€ pelieHus, TPOBOAUTh PacuéThl U OLEHUBATh PEATbHOCTD
MOJIyY€HHOTO 3HAYCHUS (PU3NUECKON BEITHUNHBL,

peniaTh KaueCTBEHHBIE 3aJa4l: BBICTPAMBAThH JIOTUUECKH HEMPOTHBOPEUMBYIO IIEMOYKY PACCYKIACHUM C
OTOPOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SBIICHMUS,

MCIO0JIb30BATh MPU PElIeHUH Y4eOHBIX 3a7jau COBpeMeHHbIe NH(POPMAIIMOHHBIE TEXHOJIOTUH IJIs TIOUCKA,
CTPYKTYPUPOBAHHUS, WHTEPIPETALIMM U IMPEACTaBICHUs] Y4eOHON M HAaydyHO-MOMYNIAPHON HHpOpMAINH,
MOJIyY€HHOU U3 pa3IMYHbIX HUCTOUHUKOB, KpUTUUECKU aHAIU3UPOBATH MOTy4aeMylo HH(POPMALINIO;
MPUBOJUTH MPUMEPHl BKIAJa POCCHUICKUX M 3apyOEKHBIX YYEHBIX-(U3UKOB B pPa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTHUI;

UCII0JIb30BAaTh TEOPETHUECKHE 3HaHUA 1O (U3MKEe B TOBCEAHEBHOM JKM3HM JUIsl 0OecredyeHus
0€30MacHOCTH MpH OOpalieHHuH ¢ NpUdOpaMud U TEXHUYECKUMHU YCTPOWCTBAMH, HJSI COXpPaHEHHS
3JI0pPOBbSI U COOMIOCHUS HOPM SKOJIOTMYECKOTO MOBECHHS B OKPYXKAIOIIEH cpejie;

paboTaTh B TpyMme C BHINOJHEHHEM DPA3IMYHBIX COIUAIBHBIX POJIEH, MIaHUPOBATh PabOTy TPYIIIIHI,
paloOHAaNIBbHO pacHpeeNsaTh 00S3aHHOCTH U TUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUsX,
a/IeKBaTHO OIICHUBATh BKJIAJl KaXJIO0T0 U3 YYACTHUKOB TPYIIIBI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI.
K koHny oOyuenus B 11 kiiacce mpeaMeTHbIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JIOJKHBI OTPAXaTb
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMeEpax polib U MecTo (GU3UKH B (QOPMHUPOBAHUU COBPEMEHHOW HAyYHOM
KapTUHBl MHpaA, B Pa3BUTHU COBPEMEHHOW TEXHHUKHM WU TEXHOJIOTHH, B MPAKTUYECKON AESATEIbHOCTHU
JOJIeH, IeJIOCTHOCTh U €IMHCTBO (PU3UYECKOM KapTHHBI MUDA;

YUUTBIBATh TPAHUIIBI IPUMEHEHUSI W3YUYEHHBIX (M3HMUYECKUX MOJIENeH: TOUSUHBIH JIEKTPUUECKUHN 3apsij,
Jy4 CBETA, TOUEUHBIM UCTOYHUK CBETA, SIFEPHAsi MOJENb aTOMa, HYKJIOHHAs: MOJIeNIb aTOMHOTO s/ipa Mpu
penieHnn pU3NUEcKux 3a1ay;

pacmno3HaBaTh (pusnveckue sBIEHUS (IIPOIECCH) U OOBSICHATh UX HA OCHOBE 3aKOHOB AJIEKTPOJINHAMUKU
U KBAaHTOBOW (DM3MKHU: 3JIEKTPUYECKass MPOBOJAMMOCTb, TEIUIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE



JNCUCTBUS TOKA, B3AaMMOJICHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAS WHIYKIHS, JCHCTBUE MAarHUTHOTO ITOJISI
Ha MIPOBOJHHK C TOKOM U JABWKYIIHIACS 3apsi]l, YJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, PSMOJIMHEIHOE
pacmpocTpaHeHHe CBETa, OTPaKCHHE, MPEJIOMIICHUE, HHTephepeHIHs, TU(PAKIUS U OJSIPU3AIIHS CBETA,
mucrepcusi cBera, (otoanekrpudeckuii dpdexr (poroaddexr), cBeroBoe AaBlIeHUE, BO3HUKHOBCHHE
JUHENYaTOro CIeKTpa aToMa BOJIOPOa, €CTECTBEHHASI M UCKYCCTBCHHAS PaIMOAKTHBHOCTH;

OTIMCHIBATh W3YYEHHBIC CBOMCTBA BEIIECTBA (IJEKTPHUUECKHUE, MArHUTHBIE, ONTUYCCKHE, IJICKTPUUECKYIO
MIPOBOJMMOCTh PA3IMYHBIX CPEI) U IJICKTPOMATHUTHBIC SIBICHUS (TIPOIECCHI), MCIIONB3Ys (DPU3HUSCKUE
BEIIMYMHBI: DJICKTPUYCCKHHA 3apsll, CHJIA TOKa, OJJICKTPUYECKOE HAIMPSHKCHHE, DIIEKTPUICCKOE
COIMPOTHBIICHUE, PA3HOCTh MOTCHIIMAJIOB, MIEKTPOIBIDKYIAS CHJIA, padoTa TOKA, WHIAYKIUS MarHUTHOTO
noJtst, cvita Ammnepa, cuia JIopeHIa, MHIYKTHBHOCTh KAaTYIIKH, YHEPTHUs JIEKTPHYESCKOTO ¥ MarHUTHOTO
MOJICH, MepHoa W 4YacToTa KoJiebaHWil B KoJeOaTeNTbHOM KOHTYpE, 3apsii M CHia TOKa B IpoIecce
rapMOHUYECKHX JJICKTPOMArHUTHBIX KOJIeOaHUH, (POKYCHOE PACCTOSIHUE M ONITHYECKAs CHJIA JIMH3bI, TIPH
OTIMCAaHWU TPABWIBHO TPAKTOBATh (DPM3MUYSCKUH CMBICT HCIOIB3yeMbIX BEIUYHH, WX O0O3HAUCHUS U
SIMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIONIME JAHHYIO (HU3WYCCKYI0O BEIUYHHY C JIPYTUMHU
BEITUYMHAMU,

OTIMCHIBATh U3y4CHHBIC KBAaHTOBBIC SBJICHUS M MPOIICCCHI, HCIONIB3Ys (PHU3NYECKHE BEITUIHHBI: CKOPOCTh
AJIGKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI W YacTOTa CBETA, DHEPIHs M HUMIYJIBC (POTOHA, TEPUOJ
MOJTypacmajia, SHePTHsl CBA3HM aTOMHBIX sIJep, PU OTIMCAHUN TPABUIHLHO TPAKTOBATh (PU3HMUECKUN CMBICIT
WCIIOJIb3YEMBIX BEJIMYMH, WX O0O03HAUCHUS W C€JMHHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIOIINEC JTAHHYIO
(U3HYECKYIO BEIMUUHY C JIPYTUMHU BEITUYMHAMU, BEIYUCIIATH 3HAYCHUE (PHU3NICCKON BEITHYNHBI,
aHAJTM3UPOBATH (PH3UICCKHE TTPOIIECCHI U SIBIICHUS, HCITOJIb3Yys (PU3MUYECKUE 3aKOHBI U MPUHITHITBL: 3aKOH
Owma, 3aKOHBI TOCIIEOBATEIHHOTO U MapauIeIbHOTO COSNMHEHNST IPOBOTHUKOB, 3akoH J[koyms—JIeHna,
3aKOH 3JIEKTPOMArHUTHOM WHIYKIMH, 3aKOH MPSMOJIMHEHHOTO pacHpOCTpPaHEHHUs CBETa, 3aKOHBI
OTPaKCHUS CBETa, 3aKOHBI TMPEJIOMJICHUS CBETa, ypaBHeHHEe OWHImTeHHA mia (orodddekra, 3aKoH
COXPAaHEHHUS SHEPTUH, 3aKOH COXPaHEHUS MMITYJbCa, 3aKOH COXPAaHEHUs EKTPUUECKOTO 3apsja, 3aKOH
COXpaHEHHUs MacCOBOIO YHCIIa, MOCTYNaThl bopa, 3aK0H paloaKTUBHOIO paciaja, pH 3TOM pa3inyaTh
CJIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKECHHE M YCIOBHs (TPaHUIBI, 0OJIACTH)
MPUMEHUMOCTH;

OTpEeNATh HAIpaBlIeHUE BEKTOpA MHIYKIIMM MArHUTHOTO IOJIsI POBOJHUKA C TOKOM, CUJIbBI AMIepa u
cunel Jlopeniia;

CTPOUTH M OIUCHIBATh N300pakeHHE, CO3/1aBaeMOE INIOCKUM 3€pKaJIoM, TOHKOM JTMH3011;

BBITIOJIHATh AKCIEPUMEHTHI [0 HCCIEA0BAHUIO (DU3MUECKUX SIBJICHHUH U IMPOLIECCOB C HCIOJIb30BAHUEM
MPSIMBIX U KOCBEHHBIX M3MEpPEHUil: mpu 3ToM (GOpMYyIUpPOBaTH MpolieMy/3afady U THIOTe3y y4eOHOro
OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO O0O0pYyIOBaHMs, MPOBOAUTH OMNBIT H
(bopMynUpOBaTh BHIBOIBI;

OCYILIECTBIISITh MpSIMbIE KM KOCBEHHBbIE H3MEpeHUs (PU3MYECKUX BEIUYMH, INPH OSTOM BBIOMpATh
ONTUMAJTBHBIA CIMOCOO M3MEPEHHS U HCIOJIb30BaTh W3BECTHBIE METOIbl OIICHKH MOrPEUIHOCTEH
HU3MEPEHUI;

UCCIIEeIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEIUYHH C WCIOJB30BAHUEM IMPSAMBIX HW3MEPEHUil: MpU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (GUKCHPOBATH PE3yNbTAThl OJYYCHHON 3aBUCUMOCTH (DU3HUECKUX BEIUYHH
B BU/JIe TaOnHIl U TpaUKOB, JeNaTh BBIBOJIBI IO PE3ylIbTaTaM HCCIEIOBAHMUS,

coOnrofaTte TMpaBWiIa OE30MacHOTO TpyJda NpU MPOBEIECHUM HCCIEAOBAaHUN B paMKax y4eOHOTo
OKCMIEPUMEHTa, Yy4eOHO-UCCIEOBATENIbCKOM ¥ TMPOEKTHOM JAEATeIbHOCTH C  HCIOJIb30BaHHEM
M3MEpPUTENBHBIX YCTPOUCTB U 1aO0PATOPHOTO 00OPYIOBAHUS;

pemarh pacu€THbIC 3a7aYu C SBHO 3aJaHHON (DU3MUECKON MOJIENbI0, UCTIONb3YS (PU3NYECKUE 3aKOHBI U
MIPUHIIUIIGI, HA OCHOBE aHAlM3a YCIOBUS 3a7a4d BBIOMPATh (PU3UUYECKYIO MOJIENb, BBIIEIITh (PU3MUECKUE
BETTUYHMHBI U (OPMYIIBI, HEOOXOAUMBIE JJisi €€ pelleHus, TPOBOJAUTh PAcCUEThl U OLIEHUBATH PEAbHOCTh
MOJIy4€HHOTO 3HAYCHUS (PU3NYECKON BETHUMHBI,



peniaTh Ka4eCTBEHHBIE 3a/1a4d: BBICTPAUBAaTh JIOTUYECKH HEIPOTHBOPEUYUBYIO LIETIOUKY PACCYKICHUH C
OTIOPOi HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKHUE SIBICHHUS;

UCIOJB30BATh MPHU PELUICHUH Y4EOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAITMOHHBIE TEXHOJIOTUH IS TIOUCKA,
CTPYKTYpUPOBAHUS, MHTEPIIPETALMH U TpPEACTaBICHUs y4eOHOW M HaydyHO-TOMYJISApHOW HH(pOpMAalLuH,
MOJIyYEHHOH U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3HPOBATH MOIy4aeMyt0 HHPOPMAIIHIO;
OOBSICHATH MPUHIUIBI ACHCTBUS MAlINH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3lnN4aTh YCIOBHUS UX
0€30I1aCHOTO HCII0JIb30BaHMS B IOBCEIHEBHOM KHI3HH;

IIPUBOJIUTh IPUMEPHl BKJIAJa POCCUMCKUX U 3apyOeKHBIX Y4EHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

WCTOJb30BAaTh TEOPETHUECKHE 3HAaHUS MO (U3UKE B TMOBCEJHEBHOM IKH3HM s OOECTCUeHHS
0€30MacHOCTH TpU OOpalleHuu ¢ NPUOOpaMu MU TEXHHUUYECKHUMH YCTPOHCTBAMH, JJIsl COXPAaHCHHS
3/10pOBbsI U COONIOICHNS HOPM SKOJIOTUYECKOTO TMOBEJCHUS B OKPYKaIOLLEH Cpee;

paboTaTh B IpyNIE C BBHIIOJHEHHEM pPA3JIMYHBIX COIMAIBHBIX pPOJIEH, IIaHUPOBaTh PadOTy TIPYMIIBI,
palMOHAJIBHO pacHpeeNaTh 00S3aHHOCTH U IUIAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX,
a/IeKBaTHO OLICHMBATh BKJIAJl KaXJA0r0 U3 YYACTHUKOB T'PYIIIbI B PEIIEHUE paccMaTpUBaeMOil MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmvecTBo 4acoB
HaumeHoBaHue pa3ielioB W TeM
Ne n/mt Kontpoubnbie | IlpakTuueckne = IJIEKTPOHHBbIE (undpossie)
NPOrpaMMbl Bcero
padoThI padoThI oOpa3oBaTebHbIE PeCypPChI
Pazngen 1. PUSUKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®dwusnKa 1 METOIbl HAYYHOTO MTO3HAHUS 2 https://m.edsoo.ru/AV1IAWVNQO
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemarunka https://m.edsoo.ru/SNO2MCWXU
2.2 JluHamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXpAaHEHHS B MEXaHHUKE 1 1 https://m.edsoo.ru/86NRCXHAT7
Hroro mo pazgeny 18
Paznea 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IUHAMUKA
0 i N
3.1 CHOBBL  MOJICKYJIPHOTKHHETHACCKOI | g 1 https://m.eds00.ru/HRGVSNOPE
TEOPUH
3.2 OCHOBBI TEPMOIUHAMHKH 10 1 https://m.edsoo.ru/HK6KL6RS9
3.3 ATperaTibie  COCTOSHHS  BEWIECTBA. | g https://m.eds00.ru/HSM355JCH
®a30BbIE TIEPEXOIBI
Utoro no pazneny 24
Paznea 4. DJIEKTPOJAUHAMMUKA
4.1 DeKTpocTaTHKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
IT i 5 . T
4.2 OCTOSHHDIH SHCKTPITCCIA TOR. JORL B 15 1 1 https:/m.eds00.ru/GEWTDQXWW.
Pa3IUYHBIX Cpeiax
Hroro no paszneny 22
PeszepBHoOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1IO ITPOIT'PAMME 68 4 4



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

KoaudecTBo 9acoB

HaumeHnoBanue  pasgenoB M TeM DJIeKTPOHHbIE (uudgposbie)
Ne i/ Konrpoiabubie | IlpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
Paznea 1. JIEKTPOJAMHAMUKA
M .
11 ATHATHOE  [ONC.  ICKTPOMArHHTHAL 11 1 3 https://m.edso0.ru/Z2Q390NG8
WHIYKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CXAMITICCKAE M SHCKIPOMATHITHYIC | g 1 https://m.edso0.ru/3STLNQKPG6
KojeOaHus
M
2.2 CXAMITECKAE M SCKIPOMATHUTHAIC | g 1 https://m.edso0.ru/WQT6385V1
BOJIHBI
2.3 Orntrka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJHLHOCTH

3.1 Octioss! CHCHHATLRON TEOPHH -y 1 https://m.eds00.ru/AQUCOVDK2
OTHOCUTEIBLHOCTH
Hroro mo pazgeny 4
Pa3znen 4. KBAHTOBAS ®PU3UKA
41 DJIeEMEHTH! KBAHTOBOM ONTHUKU 6 https://m.edsoo.ru/8SWOVAWQRS
4.2 CtpoeHue atoma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SIpO 5 https://m.edso00.ru/97MC9DZXQ
Hroro no paszneny 15

Pasnea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

5.1 DNEeMEHTHI aCTPOHOMUU U aCTPOPU3UKU 7 https://m.edsoo.ru/3EOD6KXI9
Hroro no pazneny 7
Paznen 6. OBOBILIAIOUIEE IIOBTOPEHUE

6.1 Oo6o0m1aroree MOBTOPEHUE 4 https://m.edso0.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

IHOYPOYHOE IVTAHUPOBAHMUE
10 KUIIACC

KoanuecTBo 4acoB

Ne Hara DJIeKTPOHHBbIE nugpossie
Tema ypoka Koutpoas | IIpaktu-
n/u Bcero u3ydyenusi | oGpasoBaTejbHbIE Pecypehbl
HBbIC YeCKHue
padoThI padoThI
1 dusuka — Hayka o mnpupoje. HayuHble MeTObI 1 https://m.edsoo.ru/Y XGQSP
MO3HAHUS OKPYKAOIIEr0 MUpa M1P
P o
0JIb U jVIeCTO ¢u3uku B GOpMUPOBAHUU COBpeMeHHOI:I https://m.eds0o.ru/8HSXWEFE
2 HAy4YHOW  KapTUHBI ~ MHpa, B  TpakThdeckon | 1 VO
eATEIIFHOCTH JIFOJIEH -
M . O
€XaHUYeCKoe IBUKEHUE THOCHUTEJIBHOCTH https://m.edsoo.ru/RSOAQV5
3 MEXaHW4YEeCKOTO ABWXKeHus. [lepememenue, ckopocth, | 1 7%
YCKOpEHUE —
4 PaBHOMEpHOE MPAMOTHHEWHOE IBIKCHHE 1 https://m.edsoo.ru/L8IPY2JEZ
5 https://m.edsoo.ru/MDIDKJO
5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE JBUYKEHUE 1 UB
https://m.edsoo.ru/MXPLZIX
6 CBoOoaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS 1 8]
7 KpuBonuneiinoe asuxenue. JIBIyKEHHE MaTepUAIbHOM 1 https://m.edsoo.ru/TFLJ2C4D
TOYKH 110 OKPY>KHOCTH N
g [Mpuniun otHocuTenbHOCTH [anmies. MHepuuanbHbe 1 https://m.eds00.ru/J6QY7N3
cucteMbl otcueta. IlepBslii 3akoH HeroToHa WN
9 Macca tema. Cwia. [lpuHIUI CyNneprno3uIMUA CHIL. 1 https://m.edsoo.ru/BVTNWT
Bropou 3akoH HbroToHa 1711 MaTepuaibHOU TOYKU AQH
. https://m.edsoo.ru/JYL414UA
10 Tperun 3akoH HbroTOHA /17151 MaTepUAIbHBIX TOYEK 1 N
1 3akoH BceMupHOro Tsarotenus. Cuna Tspkectu. Ilepsast 1 https://m.edso0.ru/D13D593M
KOCMUYeCKasi CKOPOCTh U
12 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena 1 https://m.edsoo.ru/RILVEXEQD



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD

Cunma  tpenms. Koadpdumment  Tpenms. Cuia

https://m.edsoo.ru/UZBUPCM

13 CONPOTHUBIICHUS TPH JBMKCHUH TEJa B JKHIKOCTH WU EM
rase
HOCTyHaTeJIBHO? W BpamareabHOE  JBHKCHHC https://m.edsoo.ru/IDOAU40T
14 abcomroTHO TBEpHoOro Tema. MomeHT cuibl. [lnedo S
CWJIBL. Y CIIOBHS PABHOBECHS TBEPAOTO TeEIIA N
Nmnynbe MaTtepuaabHON TOYKH, CHCTEMBI https://m.edso00.ru/M5JQTKN
15 MaTepuagbHBIX TOo4eK. MMmynbc  cuibl.  3akoH WC
COXpaHEHHS UMITYJIbCca. PEakKTUBHOE JIBIIKEHHE -
Pa6ora u M(\)MIIIHOCTI) cwiibl. KuHeTwueckass sHeprus https://m.edso0.ru/J1V59L 28
16 MarepuanbHO Touku. Teopema 00 H3MeHEHUU B
KHHETUYECKOW SHEPTUH
[MoreHnmansHast aHepms[.v [MoTeHmanbHas SHEPrus https://m.edsoo.ru/RNEXJW4
17 yrapyro aepopMUpoBaHHOU NpYKUHBI. [loTeHansHas KE
SHEPTHs TeJa BOIMU3H TIOBEPXHOCTH 3eMJITH T
[MoreHianpHBle W HEMOTEHIHATbHBIE CHIBL CBS3b
18 pabOTBl  HEMOTCHIMAIBHBIX CHJI C  H3MCHEHHEM https://m.edsoo.ru/DA3QVTO
MEXaHMYECKOW  DSHEPruh  CHCTEMBbI  Tel.  3aKOH XQ
COXpaHCHHS MEXaHUYECKOW SHEPTUH
JlaGopaTopHasi paboTa «I/ICCJ'IGIIOBafII/IC CBSI3U PabOTHI https://m.eds0o.rU/WLRARSS
19 CHJIBI ¢ U3MEHCHHEM MEXaHWYECKOW JHEPTrUu Teja Ha UG
MIPUMEpPE PACTSIKCHUST PE3HHOBOTO KTyTa
20 KontpomsHas pabora mo Teme «Kunemaruka. https://m.edsoo.ru/LNM6EK6
JluHaMuka. 3aKOHBI COXPAHEHHS B MEXaHUKE» YY
91 OCHOBHBIC TOJIOKEHHS MOJICKYJISIPHO-KWUHETUIECKON https://m.edsoo.ru/OEY9VYU
teopun. bpoyHosckoe nBmxenue. Auddyzus 2B
XapakTep JABWKEGHUS W B3aUMOJCHCTBUS qacvmu https://m.edsoo.ru/AUV2ZDR
22 BEIIEeCTBa. MOJENN CTPOCHUS Ta30B, JKUAKOCTEH U 3%
TBEPIBIX T
23 Macca monekyn. KomngectBo BemiectBa. [loctosiHHas https://m.edsoo.ru/FL1BAQD
Asorapo 13
24 TennoBoe paBHoBecue. Temmeparypa u €€ U3MepeHHe. https://m.edsoo.ru/\WPNY6Q



https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z

[IIxana remneparyp Llenscus

A8Z

https://m.edsoo.ru/UKJFVSB

25 Wneansusiii raz B MKT. OcnoBhoe ypaBHenue MKT 20
A o
6COJIIOTHa$IU TeMmreparypa Kak Mepa  CpeIHei https://m.edsoo.ru/BXUDVD
26 KHHETHYECKOM SHEPTUU JIBIKEHUS MOJIEKYJI. GoF
VYpaBHenne MeHneneeBa-Kiamnelipona -
https://m. .ru/Y3WB66I
27 3akon [anbToHa. ['a30BbIC 3aKOHBI A:[tps /im.edso0.1u/Y 3WBE6I3
08 JlabopatopHass paborta «MccinenoBanne 3aBUCHMOCTH https://m.edsoo.ru/35DBLKT9
MEK]Ty TapaMeTpaMK COCTOSIHHSI Pa3peKEHHOTO Ta3a 6
29 W3omporieccyl B HIcadbHOM Ta3e W HX rpaduueckoe https://m.eds00.ru/0OZJ3KZNJ
MpeACTaBICHUE 5
BHyTpeHHSIsST SHEprHst TEPMOAMHAMUYECKOU CHCTEMBI U
30 crocoObl €€ m3MeHeHMs. KOJMYECTBO TEIIOTHI M https://m.edso0.ru/9JQITVXI8
pabora.  BHyTpeHHsSIST ~ JHEprHst  OJHOATOMHOTO
UeaTbHOTO Tasa
31 Buasr Temonepenaun https://m.edso0.ru/36JJ120W9
39 VienpHass TEIDIOEMKOCTh BemecrBa. KonmdecTBo https://m.edso0.ru/5K3Y4H86
TEIUIOTHI MPH TeIuonepenave. AnuadaTHbIi MpoIece L
33 IlepBbIii 3aKOH TEPMOJUHAMUKHA W €r0 MPHMEHEHHE K https://m.edsoo.ru/2H06R3GA
H30IpoIeccam 8
34 HeobpatumocTs mpoiieccoB B mpupoje. Bropoii 3akon https://m.edso0.ru/S85LWDF
TEPMOIMHAMUKHU T8
https://m.edsoo.ru/DLCDEAA
35 [Tpunmun nevicreus u KII1/I TerioBoi MamvHbl U Cp
https://m.edsoo.ru/4AXPSAQV7
36 Huxn Kapuo u ero KIT[ M D
https://m.edso0.ru/PO7ZMYM
37 DKoyorn4yeckre npooaeMbl TEIIOAHEPTETUKH gl
38 O6o6maromuit ypok «MouekynspHast Gusnka. OCHOBBI https://m.edsoo.ru/9EKZ0DD

TCPMOJUHAMUKU

WP



https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/9EKZ0DDWP

KontponeHast pabora mo Tteme «MouekynasipHas

https://m.edsoo.ru/RCARYEG

39 ¢u3uka. OCHOBBI TEPMOTUHAMUKI ZX
40 [TapooOpazoBanne u KoHaeHcauus. Vcnapenue u https://m.edso0.ru/X48Q078E
KHUIICHHE E
41 AOcotOTHAs ¥ OTHOCHTEJbHAS BIIAXKHOCTH BO3/yXa. https://m.edsoo.ru/98HVAEB
Haceiennsiit nap MM
Teépaoe Teno. KpHCT?.HHquCKHC u amop(dHBIC Tena. https://m.edsoo.ru/JXFWLMZ
42 AHn3oTponus  CBOMUCTB KPUCTAJIOB. Kunxne NK
kpuctaibl. COBpeMeHHBIC MaTEPHATIbI —
43 [TnaBnenwe u KpuCTaTU3aluMsA. YJelbHas TEIIOTa https://m.eds00.ru/OX117G6
rmnaBnenus. Cyonumarius MR
https://m.edsoo.ru/0lUXGN2I
44 VYpaBHeHUe TEIJIOBOTO OanaHca 1
45 DrexkTpu3alus Tel. DJIeKTpUUecKud 3apsa. J[Ba Buaa https://m.edso0.ru/QJ2S7WSB
SJICKTPUYCCKUX 3apsAI0B M
46 [TpoBOAHUKH, JUIIEKTPUKU U MOJTYIIPOBOJHUKH. 3aKOH https://m.edsoo.ru/F3YVPQU
COXpaHEHHS AIIEKTPUUECKOTO 3apsiia YH
47 Bsaumopercteue 3apsaoB. 3akon Kymona. TodedHbid https://m.edsoo.ru/5U3BUOT
ANEKTPUUCCKUU 3aPsi] HH
Hanpspk€HHOCTD  JIEKTPUYECKOTO nom{.v [MpuHIHD https://m.eds00.ru/9IKAWD2
48 CYMEPIO3UIIMH  JJICKTPUYECKUX  Tojen.  JluHum V6
HANpPsHKEHHOCTH —
49 Paborta cui snaekTpocTatudeckoro mous. IloreHmmar. https://m.edsoo.ru/VVOPD9AS
Pa3HOCTh MOTEHIIUAIOB LF
50 [TpOBOAHUKH W IMAIEKTPUKU B DICKTPOCTATHICCKOM https://m.eds00.ru/12P2S3127
noJjie. JIudneKTprdueckas MPOHUIIAEMOCTh
; https://m.edsoo.ru/B1UPRD52
51 OnekrpoeéMkocTs. Konnencarop W
59 DNEeKTPOEMKOCTh TMJIOCKOTO KOHJEHCATOpa. DHEeprus https://m.edsoo.ru/XPUKP82
3apsHKEHHOTO KOHJICHCATopa V8
53 JlaGopatopnas pabGota "M3MepeHue 3IeKTPOEMKOCTH https://m.edsoo.ru/PBGMA4F8

KOHJeHcaropa"

45



https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/PBGM4F845

IIpyHUMn AEUCTBUS M IPUMEHEHUE KOHACHCATOPOB,
KOIIMPOBAJIBHOTO ammapara, CTPYWHOrO IIpHUHTEpa.

https://m.edsoo.ru/H3Q9PNH

>4 DneKkTpocTaTuiecKas 3aIluTa. 3azeMieHuE YY

AIIEKTPONIPUOOPOB

SJIeKTquecicHH TOK, YCJIOBHUSI €ro CYIIECTBOBAHUSI. https://m.edsoo.ru/D6Y72A4B
95 [Tocrosiuueiit  Tok. Cumia  Toka.  Hampsixenwue. ;

Conpotusienue. 3akoH OMa aJ1s yyacTka Lenu -

ITocnenoBarenbHOE, napajiesibHOE, CMEILIaHHOE https://m.edsoo0.ru/SLKT3UP
56 coenmuHeHUEe TPOBOAHMKOB. JlaboparopHas paboTa 0.5 UR

«M3yyeHne CMEIIaHHOTO COCAMHEHHUS PE3UCTOPOBY T
57 PabGota ¥ MOIIHOCTDh 3JIEKTPHUYECKOTO TOKa. 3aKOH https://m.edsoo.ru/LESHA2A

Jxoyns-Jlenma 3M

3akoH OMa [uisi TIOJHOW (3aMKHYTOM) AJIEKTPUYECKON
58 nenu. Kopotkoe 3ambikanue. JlabGopatopuas pabota 05 https://m.edsoo.ru/YN5BF7P

«U3mepenne DJIC uCTOYHMKA TOKA U €0 BHYTPEHHETO BS

COTIPOTHUBIICHUS

Pe3epBHBIil  ypOK. KOHTpOJ'IBHaHu pabota MO TeMme https://m.eds0o.ru/MEMGEIE
59 "OnexkTpoaunamuka" / Bcepoccuiickas mpoBepouHas 5X

pabota o
50 O0oO0wmarommi YPOK «DIEKTPOANHAMHUKA / https://m.edsoo.ru/P86MDY0

Bcepoccuiickas mpoBepouHas padbota 7H

DJEeKTpOHHAsT TPOBOJUMOCTh  TBEPIBIX  METAJIOB. https://m.edsoo.ru/WMNNBO
61 3aBUCUMOCTh COITPOTHBIICHHSI METaJUIOB oT LoH

TemnepaTypbl. CBEpXIPOBOIMMOCTb .
62 OnekTpuyeckud  TOK B Bakyyme.  CBoucrBa https://m.edso0.ru/4CCYCJ78

AJIEKTPOHHBIX ITyYKOB 5

[TonynpoBOAHUKH, WX COV6CTBCHHa$I U TpUMEcHas https://m.eds00.ru/S55A1D0
63 IIPOBOJMMOCT. CsouctBa p—n-nepexona. UR

[MTomympoBoAHUKOBEIE IPUOOPHI —

DNEeKTpUYECKUH TOK B pacTBOpax H paciuiaBax https://m.eds00.ru/OUOOUW
64 ANEKTPOJIUTOB.  DJEKTPOIUTHYECKAsT  JTUCCOIIHAIIHS.

OneKTpoan3

Vol



https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/QU0QUWV91

65 DnekTpuueckud TOK B ra3aXx. CaMOCTOSTENbHBIH U 1 https://m.edsoo.ru/2VX2KLF
HECaMOCTOATENbHBIN pa3psan. Moiunus. [Inazma QA
DNeKTpuuecKue TpUOOpHl W YCTPOMCTBA M HX htts://m.eds0o.r/KIA02KUP
66 npakTudeckoe  npuMmeHenue. IlpaBuma  TexHuku | 1 5
0€30MacHOCTH =
KOHTpOJII)Ha;?I pabota 10 ) TeMe  «DJICKTPOCTATHKA. https://m.edsoo.ru/PASKIGW
67 [MocTosiHHbIM dnekTpryeckuid TOK. TOkM B pasnuuHbix | 1 P4
cpenax» —
68 PesepBHbIii ypok. O6oOmaromuii ypok mno temam 10 1 https://m.edsoo.ru/HLOAT6S
KIacca NU
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

KoanuecTBO 4acos

DJIeKTPOHHBbIE
Ne Kontpoas | IlpakTuue Hara nugpoBbIe
Tema ypoka
n/n HbIE CKHe HM3y4eHH s o0pa3oBaTejibHbIE
Bcero
padoTsI padoThbI pecypchl
IlocTosiHHBIC MarHMThHI U UX B3auMojAelcTBHEe. MarHuTHOE
. 8 . https://m.edsoo.ru/4ADM
1 noyie. Bekrop MarHUTHOW WHAYKIUU. JIMHUM MarHUTHOMN 1 OY1ING
WHTYKITHHA
) MaruuTtHoe moJie TPOBOJHUKA ¢ TOKOM. OmbIT Dpcrena. 1 https://m.edsoo.ru/1L5C
B3anmopericTBre mpoBOJHUKOB C TOKOM T47FEX
3 JlabopatopHass paborta «M3ydeHHe MArHUTHOTO TOJIS 1 1 https://m.edsoo.ru/HGH
KaTyIIKU C TOKOMY XLNLRZ
eCTBHE MarHMTHOTO TOJIS Ha MMPOBOJAHUK ¢ TokoM. Cuna
A POBOA . https://m.edsoo.ru/UVH
4 Awmriepa. Jlaboparopnas pabora «lccnenoBanue aeiictus | 1 1 DISEX4
MMOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOMY
efiCTBME  MarHUTHOTO  TIOJiI  Ha BIDK cs
A ABIDEYIIYIO https://m.edsoo.ru/7AB
5 3apsokeHHyto vactuily. Cwia Jlopenma. PaGora cuier | 1 Z0GOCY
Jlopenua
ONEeKTpOMarHuTHas UH us. IIoTok BeKTOpa MarHUTHOM
P Shn P . https://m.edsoo.ru/VA26
6 uaayknuu. JJC uHAyKnuu. 3aKOH 3JIEKTPOMArHUTHOM 1 C9C3]
unaykuuu Papanes
5 Jlaboparopuass ~ pabora  «McciemoBaHune — SIBICHUS 1 1 https://m.edso0.ru/XZS5
AIIEKTPOMArHUTHOW MHIYKIIUH» MQCBU
WugyktuBHOCTh.  SIBIGHME  CaMOMHIYKIIHH. OJIC
AV AR A https://m.edsoo.ru/EQTO
8 CAMOMHJIyKIIMH. DHEPTUsi MAarHUTHOTO TMOJIS KATYIIKH C 1 NSAEA
TOKOM. DJIEKTPOMAarHuTHOE ToJie
9 Texnudeckue ycTpoiicTBa U MX MPUMEHEHUE: MOCTOSHHBIC 1 https://m.edsoo.ru/UWN
MAarHuThl, ANIEKTPOMATHHUTHI, 3JIEKTPOJIBUTaTENb, LFA9LG6



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/UWNLFA9L6

YCKOPHUTECIN 3JICMCHTAPHBIX YaCTHUL, HAYKIIMOHHAA I1CYb

10 Oo6o06maromuit YPOK «MarHuTHoe noJe. https://m.edsoo.ru/COB0O
DNeKTpOMarHuTHas MHIYKLHS» SBGMC
11 KonrponpHas pabota mno Teme «MarHuTHoe IIOJIe. https://m.eds00.ru/8X63
DNeKTpOMarHuTHas MHIYKLHS» /ELEU
CBoOOgHBIE MEXaHWYECKHE KOJICOAHMU. FapMOHI/IquKHve https://m.edso0.ru/9Y6G
12 KojeOaHus. YpaBHEHHE TapMOHMUYECKUX KOJIE€OaHMI. YWEV/P
[IpeBpatienue sHeprun —
JlabopaTopHast paboTta :(HCCJ'ICJIOB&HI/IG 3aBUCUMOCTH https://m.edsoo.ru/DPZ8
13 MepUO/Ia MaJTbIX KOJICOaHHU# rpy3a Ha HUTH OT JJIHHBI HUTH KRE1C
Y MacChl Tpy3a»
Konebarenbubid koHTYp. CBOOOAHBIE 3IEKTPOMAarHUTHBIE
1 KOJIeOaHWsI B HICAJIBHOM KOJIeOATEJTbHOM KOHTYpE. https://m.edsoo0.ru/H6JC
AHaJIOTHS MEXIY MEXaHUYECKUMHU M JIEKTPOMArHUTHBIMU O5BAD
KoJIeOaHUAMHU
15 ®opmyna TomcoHa. 3aKOH COXpaHCHHsS DHEPTUU B https://m.edsoo.ru/MHN
UJIeaTbHOM K0JIe0aTEeTbHOM KOHTYPE WD2LHU
[IpencraBnenue 0 3aTyXaroIux KOJICOAHUSIX. https://m.edsoo.ru/EMB
16 BriHyX/IeHHBIC MeXaHW4YecKkue KoJieOaHus. Pe3oHaHc. DWPPGA4
BEIHYXIEHHBIE 3JICKTPOMAarHUTHBIC KOJICOAHUS -
[lepemennbid TOK. CHHYCOMIQIBHBIK TIEPEMEHHBIH TOK. https://m.edsoo.ru/VDE
17 MO}HHOCTB NEPEMEHHOTO  TOKAa. AMIUIMTYTHOE H YXRVUI
JICWCTBYIOIIEE 3HAYCHUE CHIIbI TOKA U HATPSHKCHUS -
18 Tpaucdopmarop. [Tpou3BOACTBO, nepeaaya u https://m.edsoo.ru/1ZW
MoTpeOJIeHNE AIIEKTPUIECKON SHEPTUH ZULB8QK
19 VYCTpOWCTBO M TPAKTHYECKOE INPHMEHEHHE 3JIEKTPUYECKOro https://m.eds00.ru/93ZI12W
3BOHKA, T€HEpaTOpa NEPEMCHHOI'O TOKA, JIMHAH QJICKTpoIIepeaav @Q
20 DKOJIOTHYECKHE PHUCKHU npu MIPOU3BOJICTBE https://m.edsoo.ru/3DU

QJICKTPOOHCPIUH. KynLTypa HCIIOJIb30BaHUA

NYKWNO



https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/3DUNYKWNO

3JIEKTPOSHEPTUU B IOBCEIHEBHOU KU3HU

MexaHn4ecKre BOJIHBIL, YCJIOBHUS  PaclpOCTPaHEHHS.

https://m.edsoo.ru/W2X

21 [lepuon. CkopocTh pacrnpocTpaHEHHUs] U JUIMHA BOJIHBI. BOR3HJ
[Tomepeunbie ¥ MPOAOTBHBIC BOJIHBI -
27 3Byk. CkopocTh 3Byka. [ poMKOCTh 3ByKa. BpicoTa TOHa. https://m.edsoo0.ru/Z827
TemOp 3ByKa 6V70
93 DJIEeKTPOMAarHUTHBIC BOJHBI, MX CBOHCTBA U CKOPOCTb. https://m.edsoo.ru/SWB
[Ikana IeKTpPOMarHUTHBIX BOJIH 57C06X
[TpuHIMTIBI PAMOCBA3K U TEIEBHUICHUS. Pa3BuTHE CPECTB https://m.edso0.ru/2WQ
24
cBs3u. Pagnonokamus TSLGLV
https://m.edsoo.ru/IHUR
25 KonTponsnas pabora «Konebanust u BOJHBD P
ON80B
[MpsimonMHEIHOE PACIPOCTPAHEHHE CBETa B OJHOPOIHOM https://m.edsoo.ru/HUF
26 .
cpene. Toyeunslit ncTouHUK cBeta. Jlydy cBeta /ANDOW
97 OTtpakenue cBeTa. 3aKOHBI OTpaskeHHs cBeTa. [locTpoenue https://m.edsoo.ru/1IMB
M300paKeHUH B IJIOCKOM 3epKajie KQM227
)8 IIpenomnenne cBera. IlomHOe BHYTpPEHHEE OTpaXKEHHE. https://m.edsoo.ru/V49R
[IpenenbHBIA yroJl MOJIHOTO BHYTPEHHETO OTPAXKEHHUS ISTRN
29 Jlaboparopuass ~ pabora  «M3mepeHwe — mmoKaszares https://m.edsoo.ru/JO2E
MPETOMIICHHUS CTEKIIa» 1M1DQ
30 JIuusel. Tloctpoenue wn3obOpaxenuit B ymH3e. Popmyna https://m.edsoo.ru/W2M
TOHKOMW JIMH3bI. YBEIUYECHHE JIMH3bI MS9KJC
Jlaboparopuass ~ pabora  «McciemoBaHue — CBOWCTB https://m.edsoo.ru/Q1Z
31 .
M300pakKCHUH B JIMH3AX» CMW0980
39 Hucniepcust cBeta. CiiokHBIA coctaB Oenoro ceera. [[Ber. https://m.edso00.ru/K90
JlaGopaTopnas pabdorta «HabnroneHue nucnepcun cBeTa» WVKE11
33 WnTepdepenius CBeTa. Judpaxmus CBeTa. https://m.edso0.ru/C8LC

JudpaxironHas pemeéTka

RSEJI



https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/C8LCRSEJI

https://m.edsoo.ru/Q211

34 ITonepeynocTs cBeTOBBIX BOJIH. [lomsipusanus ceera 8XYOJ
35 Onrtryeckre npUOOPHI M YCTPOMCTBA W YCIOBHS HX https://m.edsoo.ru/M512
0€30IMacHOTO TPUMEHEHUS 7JYGT
36 ['paHuIbl  TPUMEHUMOCTH  KJIACCHYECKOHW  MEXaHHKH. https://m.edsoo0.ru/P8GB
[TocTynatel ciennaibHOU TEOPUU OTHOCUTEIBLHOCTH 9FJ5N
37 OTHOCHTENBHOCTD OJIHOBPEMECHHOCTH. 3amMmemieHue https://m.edsoo.ru/0VL
BPEMEHH U COKpAICHUE JITTUHBI MCN6B2
38 DHEeprusi U UMIYIbC PEISTHBUCTCKOW YacTHIbl. CBS3b https://m.edsoo.ru/190Z
MaCChI C DHEPTUEH U UMITYJIbCOM. DHEPTUs MOKOS Y4BUB
39 KonrponbHas pabota «Ontrka. OCHOBBI CHEIMATBHON https://m.edsoo.ru/L868
TEOPHH OTHOCHTEIILHOCTH 9JPLI
40 ®ortonsl. Popmyna [Inanka. DHEprus ¥ UMITYIILC POTOHA ttps://m.edsoo.u/ZL6F
16LAQ
OtkpeiTie u ucciegpoBanue Gorodddekra. Ombirer A. T https://m.edsoo.ru/PGL5
41
CroneroBa XXSRO
42 3akonbl  (orodddexra. VYpaBHeHHe DWHINTEHHA IS https://m.edsoo.ru/YLC
dbotorddekra. «KpacHas rpanuiay» Gororddexra K770G8
43 Hasnenne cera. Ombitel I1. H. JleGeneBa. Xumuueckoe https://m.edso0.ru/EGO
JIEMCTBUE CBETA 6ZQ1SA
TexHuueckre yCTpOCTBA M NMPAKTHUECKOE MPUMEHEHHE:
44 (dhoTod7IEMEHT ’ IZ’pOTozlaTqHK ’ COJIHEYHAas ’ Oatapes https://m.edso0.ru/UFQ
’ ’ ’ DRSL5M
CBETOIMO/
. https://m.edsoo.ru/ZE73
45 Pemenne 3a1a4 no TeMe «DIEMEHTHI KBAHTOBOM OTITHUKI
A67B1
46 Mopgens aroma Tomcona. OmnbiTel Pesepdopma 1o https://m.edsoo.ru/FIC1
paccesiHMIO o-yacTull. [InanerapHas Monens atoma 1POHN
47 Moctynars: Bopa https://m.eds00.ru/6X7G

FHZ9X



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/6X7GFHZ9X

Wznydyenue u norjiomeHue GoTOHOB MpU Hepexoie aroma

https://m.edsoo.ru/NN8

48 C OJIHOTO YPOBHsI SHEPIMH Ha Apyroil. Buuasl ciekTpos BHZYBE
BoaHoBEIE cBOHCTBa ‘-IE}CTI/IIL Bomuer  ne  bpowuis. https://m.edsoo.ru/J710
49 Kopmiyckynsipao-BonnHoBoW — yanus3m. CHOHTaHHOE W TLECO
BBIHYXJICHHOE U3TyICHUC
50 OtkpeiTHe paaunoakTuBHOCTH. OmnbiThl Pesepdopma 1o https://m.edsoo.ru/TSJF
OTIPEIEIICHUIO COCTaBa PAIMOAKTUBHOIO U3JTyYCHUS UU3TP
51 CsoucrtBa anb(a-, Oera-, ramma-w3IydeHHs. BiusHue https://m.edsoo.ru/UOIR
PalMOaKTUBHOCTH Ha KUBBIE OPraHU3MBI QS075
OTkpeITHE TPOTOHA I/f HEHWTPOHA. I/ISOTOHH. Anbda- https://m.eds0o.ru/H2XI
52 pacmag. OJNEKTpOHHBIK W TO3UTPOHHBIM OeTa-pacra. HOG3E
amma-m3irygenue -
SHGPFHSIVCBﬂSI/I HYKJIOHOB B sJpe. SlIepHble peakuuu. https://m.edsoo.ru/CEJY
53 SAnepHbin peakTop. [TpoGnemer, MEePCTIICKTUBBHI, 1SSIG
9KOJIOTUYECKHUE aCEKThI SIICPHOU DHEPI€TUKU -
DneMeHTapHble YacTullbl. OTKPBITUE MO3UTPOHA. MeToabl
54 HAOJMIOMEHUST WM PETUCTPAIMKM DJIEMEHTAPHBIX YACTHIL. https://m.edso0.ru/SUC6
Kpyraeiit  cron  «®yHaamMeHTaNbHbIE B3aUMOJICHCTBUSI. 2U40A
EnunctBO (hnznueckou KapTUHBI MUpa»
Oranel  pa3BuTusi  actpoHomuu. llpuxiagHoe
55 MHPOBO33PDEHYECKOE  3HAY€HHE  ACTPOHOMHH.  Bujg https://m.edsoo.ru/5PXS
3BE3mHOTO Heba. Co3Be3aus, ApKHe 3BE3bl, IUIAHETHI, UX 219vY
BUUMOe IBkeHne. ColHeuHas CucTeMa
56 Connne. CosHeyHass aKTUBHOCTh. VICTOYHHMK 3HEpPruu https://m.edsoo.ru/1JZR
CoiHI1a ¥ 3BE3]T 54JA0
3BE31bl, UX OCHOBHBIE XAPaKTEPUCTUKH. 3BE3/bl TNIABHOW
57 MOCIIeIOBaTEeIbHOCTH. BHyTpeHHee CTpoeHHe 3BE3. https://m.edso0.ru/GGD

CoBpeMeHHbIE TPEACTaBICHUS O NPOUCXOXKJIECHUU U
sBosirornu CoJIHIA U 3BE3
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NPOBEPAEMBIE TPEBOBAHHA K PE3YJIBTATAM OCBOEHHSA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble  TpeAMeTHBbIe  Pe3yJbTAThl  OCBOEHHSl  OCHOBHOIA
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTh Ha MpHUMEpax pojab U MecTo (PU3MKU B (OPMUPOBAHUU
COBPEMEHHOM HAy4HOW KapTHHBI MUpPa, B Pa3BUTHM COBPEMEHHON TEXHHUKH U

TEXHOJIOTHH, B TPAKTUYECKOMN JIEATEIIbHOCTH JIFOJEH

10.2

YuuThiBaTh TpaHUIBl TNPUMEHEHUS] U3YUYCHHBIX (U3UYECKUX MOJEIICH:
MaTepuajgbHas TOYKa, MHEpLualbHas chcTeMa OTCYETa, aOCOJIOTHO TBEPIOE
TEJI0, WACABHBIN Tra3; MOJIEIN CTPOCHHS ra30B, KUAKOCTEW M TBEPABIX TeIl,

TOYEYHBIN ANIEKTPUUECKUM 3aps]l — IPH pelIeHUH GU3NYECKUX 3a]1a4

10.3

Pacnio3naBaTth Qu3nueckue sBIEeHUS (MPOLECCHl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHUKHU, MOJIEKYJISPHO-KHUHETUYECKONH TEOPHUH CTPOECHHMSI BEllleCTBa
U D3JEKTPOAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOJTHOE MajeHue Tej, JBM)KEHUE 10 OKPYKHOCTH, MHEpIHS,
B3auMojierictBue Tei; auddys3us, OpOYHOBCKOE [BIKCHHE, CTPOCHHUE
KHUAKOCTEH W TBEPABIX Tel, HM3MEHEHHEe O0O0ObEéMa Teln IpU HarpeBaHUU
(oxJax1eHuM), TEIUIOBOE pPaBHOBECHE, UCIIApEHUEe, KOHAEH CAls, JIaBICHHE,
KpUCTAJUIM3AlMs, KUIIEHUE, BIaXKHOCTh BO3/yXa, MOBBIIIECHHE JABJICHUS rasa
IPpU €ro HarpeBaHuM B 3aKPbITOM COCYJE, CBS3b MEXIY HapaMerpamu
COCTOSIHMS Ta3a B M30Ipolieccax; 3JIeKTpU3alus Tell, B3aUMOJICHCTBUE

3apAa0B

10.4

OnuceiBaTh MEXaHHMYECKOE ABUIKCHUC, HUCIOJIb3YA (I)I/ISI/I‘IGCKI/Ie BCINYHNHBI:
KoopAuHarta, IyThb, HNCPEMCIICHUC, CKOPOCThb, YCKOPCHHUEC, MacCCa TeEja, CUlia,
HUMITYJIBC TCIa, KHHCTHYCCKAas OHCPI'u:, INOTCHI MAJIbHAasA QHCPI'us,
MECXaHHNYCCKasd pa60Ta, MCXaHHUYCCKAad MOINHOCTBL; IIPH OIIMCAaHUHK IIPABUJIBHO
TPAKTOBATb (1)I/ISI/I‘IGCKI/II7I CMBICJI HUCIIOJIB3YCMBIX BCJIIMYUH, HUX 0003HAYEHHS U
CAWHUIbI, HAXOAUTH (l)OpMy.]'IBI, CBA3BIBAIONIUC JaHHYIO (I)I/I3I/II-ICCKYIO BCIIMYHUHY

C ApYIriMHU BCIMYNHAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€I M TEIJIOBHBIE SABJICHUA,
HCIIOJIb3 Y (1)1/131/1‘-ICCKI/IC BCIIMYUHBI: HNABJICHUEC TIa3a, TCMIICpaTypa, CpCAHAA
KHHCTHYCCKasa OHEPIruAa Xa0THYCCKOTI'O JABHXKCHUA MOJICKYII,
Cpe€aAHCKBaApaTHUYIHad CKOPOCTb MOJICKYJI, KOJIUYCCTBO TCIIOTHI, BHYTPCHHAA

sHeprusi, paboTta rasza, Kod3()(UIUEHT TMOJe3HOro JEWCTBHUS TEIMJIOBOIO




JBUTATENsI; TPU ONMHCAHUU TPABWIBHO TPAKTOBATh (DU3UUYECKUH CMBICT
UCIOJb3YEMBbIX BEIMYMH, UX 0003HAYCHHS U €IWHUIIBI, HAXOIUTh (HOPMYIIBI,

CBA3BIBAIOIIUC JAaHHYIO (1)I/I3I/I‘-IGCKYIO BCIIMYMHY C APYTUMHU BCINYNHAM

10.6

OnuceIBaTh M3YYCHHBIC AICKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKHE
SBJICHUS (TPOIIECCHI), WCIOIb3ysd (U3MYECKUE BEIUYHUHBI: SJICKTPUUYCCKUN
3apsl, MIEKTPUYECKOE I0JIe, HANPsKEHHOCTh IO, IOTEHLHAJl, Pa3HOCTb
MOTCHIIMAJIOB;, TPH ONHWCAHWU TPABHILHO TPAKTOBATh (U3UUYCCKUN CMBICI
HCIIONIb3YEMBIX BEITUYNH, UX 0003HAUEHUS U €WHUIIBI; YKa3bIBaTh (HOPMYIIBI,

CBA3BIBAIOIIUEC TaAHHYIO (1)I/ISI/I'-I€CKy1-O BCJIIMYHHY C APYTUMHU BCIIMYNHAMU

10.7

aHAJIM3UPOBATh (PU3UYECKHE MPOLECChl U SIBICHUS, MCNONb3yd (U3NYECKUE
3aKOHBl W MPHUHIMIBL 3aKOH BcemupHoro Ttsarotenus, |, Il u Il 3akoHsI
HploToHa, 3aKOH COXpaHEHUS MEXaHUYECKOM HHEpPruM, 3aKOH COXpaHEHHs
UMITyJbCa,  NPUHIUN  CYNEpPHO3ULUU  CWJ, TPHUHLUI  PaBHOIPABHS
WHEpLUHUANBHBIX CHCTEM OTCYETa; MOJIEKYISPHO-KUHETHUECKYI0 TEOPHI0
CTpOEHUS BELIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CpPEeJHEH KMHETUYECKON 3HEpPruu
TEIUIOBOTO JBIKEHHUS MOJIEKYJ ¢ aOCOJIIOTHOW TeMIepaTypoil, MepBbld 3aKOH
TEPMOJUHAMMKH; 3aKOH COXPAaHEHUs IEKTPUYECKOTrO 3apsja, 3akoH KymoHa;
IIPU 3TOM pa3InyaTh CIOBECHYIO (GOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCcKoe

BBIpaKEHUE U YCIOBUS (TPaHUIIBI, 001aCTH ) MPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE NMPHUHIIUIBI ACHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyarh YCJIOBHS HMX OE30MACHOTO HCIOJB30BaHUS B

HOBCCI[HCBHOﬁ KHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHl TI0 HCCIICOBAHUIO (PH3MYECKUX SIBICHUH W
IPOIIECCOB C KCIIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX W3MEPEHUH; TPU ITOM
dbopmynupoBaTh mpobiemMy (3aady) M THUIOTE3y YYEOHOTO SKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEUIOKEHHOTO 00OpYIOBaHUs, MPOBOJUTH OMBIT M

(hopMynupOBaTh BHIBOIbI

10.10

OCYH.[GCTBJ'ISITL IpsAMBIC U KOCBCHHLIC U3MCPCHUA (I)I/ISI/I‘IeCKI/IX BCIIMYMH; IIpHU
3TOM BLI6I/IpaTb OIITHUMAJILHEIN CIOCO0 HU3MCPCHUA U HCIIOJIb30BAaTh U3BCCTHLIC

MCTOJbI OLICHKHA HOFpCI.HHOCTCﬁ I/I3MepeHI/II71

10.11

HccnegoBath 3aBUCHUMOCTH MCKOY (1)I/I3I/I‘IGCKI/IMI/I BCINYHNHaAMUN C
HCITIOJIb30BAHUCM IPSAMBIX I/I3MepeHI/II>'I; IIpU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(I)I/IKCI/IpOBaTB PE3YJIbTAThI HOJIy‘ICHHOfI 3aBUCHUMOCTH (I)I/ISI/ILIGCKI/IX BCJIIMYHUH B

BUIC Ta6J'II/H_[ n Fpa(l)I/IKOB, ACJIaTh BBIBOABI 1O PE3YyJIbTaTaM UCCICAOBAHUA

10.12

CO6J'IIO,I[aTL IpaBHJia 0e30I1acHOro Tpyda HOpu NPOBCACHUUN HCCIIeOBaHUI B
paMKax y‘-IC6HOl“O OKCIICPUMCHTA, yqe6H0-HCCHCHOBaTCHBCKOﬁ n HpOCKTHOfI

ACATCIIBHOCTH C UCIIOJIb30BAHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB n na6opaTopHoro




000pyIOBaHUS

10.13

Pemats pacu€THbIe 3a/1a4M C SIBHO 33aHHOU (PU3MYECKON MOJIENBIO, UCIIONb3YS
(u3nuecKkue 3aKOHBI W TPUHIUIBI, HA OCHOBE aHAJM3a YCIOBUS 3aJIadyd
BBIOMpATh (PU3UYECKYIO MOJICNb, BBIICIATh (PHU3MYECKUE BETUIHHBI U ()OPMYJIBI,
HEO0OXOAUMBIE ISl €€ pelIeHus, TPOBOIUTh PACUYEThl U OLICHUBATh PEATIbHOCTH

HOJIy4EHHOTO 3Ha4Y€HUsl (PU3NUECKON BEINYUHBI

10.14

Pemrate xauecTBEHHBIC 3aJa4M: BBICTPAMBATH JIOTUUECKH HEIPOTHBOPECUUBYIO
LIETIOYKY PaCCYXJICHHIM C OMOpOi Ha HU3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U

(buzuvecKue sBICHUS

10.15

Wcnonb3oBaTh npu pemieHud y4eOHbIX 337a4 COBpeMEHHbIE NH(POPMAIIMOHHbIE
TEXHOJIOTMM  JUIsl  TIOMCKA,  CTPYKTYpPUpPOBAaHWS,  HMHTEpPIpETaluud U
MIpe/ICTaBIeHNs] yUeOHOUW M HayYHO-TIOMYJISIpPHON MH(OpMAIMH, TOTYyYeHHON U3
pPa3JINYHBIX  HMCTOYHUKOB;  KPUTHYECKHM  AHAJIU3UPOBATh  IOJYy4aeMYIO

nH(popMaLnIo

10.16

[IpuBoUTE MpUMEpPHI BKJIaJa POCCUWCKUX U 3apyOeKHBIX Y4EHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHUE MPOLECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE

TEXHUKH U TEXHOJIOTHI

10.17

Hcnonp3oBath TeopeTHUecKne 3HaAHHS MO (PU3MKE B TIOBCEAHEBHOM JKU3HU IS
obecrieueHrst 6€30MaCHOCTH TpU OOpAIICHUH C MPUOOPAMH M TEXHUUECKHUMHU
YCTPOWCTBAMH, JUISI  COXpPAaHEHHUS  3I0POBbS H  COONIONEHHS  HOPM

9KOJIOTMYECKOT0 TIOBEJICHHUS B OKPYXKAIOIIEH cpe/ie

10.18

PaGoTtarb B Trpymnme C BBHIIOJHEHUEM pPa3IMYHBIX COLHUAIbHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbI, PAMOHAIBHO PaclpedensaTh O00S3aHHOCTH U
IUIAHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX CUTyalUsiX, aJeKBAaTHO
OIICHMBATh BKJAJ KaXJIOTO M3 YyJYaCTHUKOB TPYHONbl B  peUICHUE

paccMaTpuBaeMoi mpooOIEeMBbI

11 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiembie NnpeIMeTHbIe  Pe3yJbTaThl OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

111

JleMOHCTpHpOBaTh Ha MpUMEpax poib U MecTo (GU3UMKU B (HOPMUPOBAHUU
COBPEMEHHOM Hay4yHOI KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTHH, B MPAKTUYECKOMN NEATENbHOCTH JIIOJIEH, LIEIOCTHOCTh U €IUHCTBO

¢bu3nvecKoil KapTHHBI MUpa

11.2

YYUTHIBATH rpaHullbl TOPHUMCHCHUSA  HU3YYCHHBIX (pI/I3I/ILIeCKI/IX MOJIETICHi:




TOYCYHBIN 3JICKTpPI‘-ICCKPIfI 3apsan, sacpHad MOACJIIb aTOMa, HYKJIIOHHAasA MOJCIIb

aTOMHOTO Siipa MPH peleHN: (PU3NYecKux 3a1a4d

11.3

Pacnio3naBate (usndeckue sBICHUS (IIPOIECCHI) U OOBACHATh MX HAa OCHOBE
3aKOHOB QJICKTPOAMHAMHKHU u KBaHTOBOU q)HSI/IKI/II OJICKTpHUYCCKad
IMPOBOAMMOCTD, TCILIOBOC, CBETOBOC, XUMHUYCCKOC, MAarHuTHOC ZIGﬁCTBPI?[ TOKa,
BBaI/IMOI[eI\/JICTBI/Ie MarHuToB, SJICKTpOMAaruuTHas HWHIAYKIWA, IleICTBHG
MAaroMuTHOro 1oJii Ha M[OpPOBOAHHK C TOKOM H I[BI/DKYIIII/IﬁC?[ 3apsan,
AJIEKTPOMArHUTHbIE KOJeOaHUs U BOJIHBI, MPSAMOJMHENHHOE PacHpoCTpaHEHUE
CBETa, OTpaKeHUe, MpesioMiieHrne, uHTepdepentius, AudpaKiys U MoasIpu3aIus
CBeTa, UcIiepcus cBeta, porornnekrpuueckuii 3¢ dext (pororddekr), cBeToBOE
JaBlieHHE, BO3HUKHOBEHHME JIMHEHYATOTO  CIEKTpa aromMa  BOJOPOaA,

€CTCCTBCHHAA U UCKYCCTBCHHAA PAAUOAKTUBHOCTDb

114

OmmceIBaTh HU3YUYCHHBIC CBOIiCTBa BCIIIECTBA (SHGKTpI/ILIeCKI/Ie, Mar"HuTHBIC,
ONTUYECKUE,  IAJNEKTPUYECKYI0  MPOBOJUMOCTh  Pa3jIMYHBIX  Cpel) H
OJICKTPOMArdHUTHBIC SABJICHUA (npoueccm), HCIIOJIb3 YA (1)I/ISI/IV-I€CKI/I6 BCJIIMYNHBI:
ANEKTPUYECKH 3apsij, cuila TOKa, JJIEKTPUUECKOE HAIPSHKEHUE, SIEKTPUUYECKOe
CONPOTHUBIIEHHUE, pa3HOCTh mnoTeHmuanoB, JJIC, paboTra TOKa, WHIYKIIHS
MarHuTHOTO TOJs, cuiaa Amriepa, cuia JlopeHla, HHAYKTUBHOCTh KaTYyIIKH,
SHEPrusl AMEKTPUUECKOT0 U MArHUTHOTO TOJIEH, MEPHO/I U YacToTa KoJieOaHUi B
KoJjebaTenbHOM KOHTYpE, 3apsii U CWiIa TOKa B MPOLIECCEe TapMOHUYECKUX
JNIEKTPOMArHUTHBIX KoJieOaHM, (OKYCHOE pacCTOSHUE M OINTHUYecKas cuiia
JUH3bI; TPU  ONUCAHUM TPABUIBHO TPAKTOBATh  (PU3UUECKH  CMBICI
UCIIOJIb3YEMbIX BEJIMYHMH, WX 0003HAYEHMs] U €AMHUIIbI; YKa3bIBaTh (POPMYIIbL,

CBA3bIBAIOIIUC JAHHYIO (l)I/I3I/I‘IeCKy1-O BCJIIMYMHY C APYTUMH BCIUWYMHAMU

115

OnuceiBaTh HU3Y4YCHHBIC KBAaHTOBBIC SABJICHHUA MW IIPOLECCHI, HCIOJIb3YyA
(1)I/ISI/ILIGCKI/I€ BCJIIMYHUHBL: CKOPOCTH 3JICKTPOMArHMTHBIX BOJIH, JJIMHA BOJIHBI U
JacTOTa CBCTA, SHCPIruss U HUMITYJIbC (I)OTOHa, nepuoJ IoJjrypacmnana, SHEPrus
CBsA3HM ATOMHBIX SAACP, IIPH OIMCAHUU IIPABUJIIBHO TPAKTOBATb (1)H3H‘ICCKHﬁ
CMBICJI HCIIOJIB3YEMBIX BCJIIMYHUH, HX 0003HaUYeHUsI H CAWHUIIBI;, YKa3bIBaTb
(1)OpMy.]'ILI, CBA3BIBAKOIIUC JAHHYIO (I)I/ISI/I‘IGCKYIO BCJIIMUNHY C JpyYIruMu

BCIIMYMHAMH, BBIYUCIIATE 3HAYCHUC (I)I/ISI/ILIGCKOI\;I BCJIIMYHNHBI

11.6

Ananu3upoBath (U3NYECKUE MPOLECChl U SBICHUS, UCMONb3Yys (U3NYECKHE
3aKOHBI M NPUHLOMIBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTEIBHOTO U
NapaJuIeIbHOTO COEJUHEHMSI MPOBOJHUKOB, 3akoH Jxoyns — JleHuma, 3akoH
IEKTPOMArHUTHOM MHIYKIUHM, 3aKOH NPSIMOJMHEMHOIO paclpOCTPaHEHUS
CBETa, 3aKOHbl OTPa)KEHUSI CBETAa, 3aKOHBI IPEIOMIICHMSI CBETa, YPaBHEHHE
OiHmTeitHa uis  GoTodddeKxTa, 3aKOH COXPAHEHHUS OSHEPruH, 3aKOH

COXpaHCHUA HUMITYJIbCA, 3aKOH COXpPAaHCHHUA DJJICKTPUYCCKOIO 3apsAnad, 3aKOH




COXpPAaHEHMsT MacCOBOTO 4YHCIa, MOCTYNaThl bopa, 3akOH pagHoOaKTHBHOTO
pacmaza; IpH 3TOM pa3IHyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro

MAaTeMaTU4YECKOE BBIPAKEHHUE U YCIIOBUS (TPaHUIIbI, 00IACTH) MPUMEHUMOCTH

11.7

OHpeI[eJIﬂTL HaITpaBJICHUEC BCKTOpPA MHAYKIIUW MAarHUTHOI'O IIOJIA MPOBOJAHHKA C

TOKOM, CHJIbl AMIiepa u cuiibl Jlopenna

11.8

Crpouthb U ONUCHIBATH U300paKEHUE, CO3/IaBAEMOE NIOCKUM 3€pKaJIOM, TOHKOM

JIMH301

11.9

Brimomaare OKCIICPUMCHTEI 110 HUCCIICAOBAHUIO (i)I/ISI/ILIeCKI/IX SIBJIEHUN H
IpOUECCOB C HCIOJB30BAHUEM IPAMBIX M KOCBCHHBIX I/I3MepeHI/II\/JI; npu 3TOM
dbopmynupoBaTh TpoOieMy (3a7ady) M THUIOTE3y YYEOHOTO SKCIIEPUMEHTA,
coOuparh YCTaHOBKY W3 IPEIJI0KEHHOTO 00OpYyIOBAaHUS, MPOBOJUTH OMBIT U

(hopmMyIUpOBaTh BBIBOJIBI

11.10

OCYI].[GCTBJ'IS[TB MMpsAMBIC U KOCBCHHBLIC N3MEPCHUA (1)I/I3I/I'-IGCKI/IX BCJIIMYHH; IIPpHU
3TOM BBI6I/IpaTI) OINTHUMAJILHBIN CITOco0 HU3MEPCHUA U HCIIOJIB30BaTh U3BCCTHLIC

METO/Ibl OLIEHKHU MOTPEIIHOCTEN N3MEPEHUI

11.11

HCCJ’IG}IOB&TB 3aBUCUMOCTHU (1)I/ISI/I'-ICCKI/IX BCJIMYHH C HCIIOJIB30BAHUEM IIPAMBIX
W3MEPEHUH; MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (MKCHPOBATH PE3YJIbTATHI
MOJTYYCHHON 3aBUCUMOCTH (PU3WYECKUX BEJIIMUMH B BHUJAE TAOJIUIl U TPapUKOB,

JACJIaTh BbIBOABLI 110 PE3yIbTaTaM HUCCICOO0OBaHNA

11.12

CoOmtogaTe npasuiia 6€30MacHOro Tpyda MpU MPOBEACHUM HCCIEIOBaHUN B
paMKax y4eOHOro 3KCIepHUMEHTa, Y4eOHO-HCCIe10BaTeIbCKOM U MPOEKTHOMN
NEATETbHOCTH € HCIOJb30BAHHEM  U3MEPUTENbHBIX  YCTPOHCTB U

71a00paTOPHOTO 00OPYAOBAHUS

11.13

Pemate pvaéTHBIC 3aJa4u C ABHO Sa,I[aHHOfI (1)I/ISI/ILIGCKOI71 MOJEIIBbIO, UCIIOJIB3YS
(1)I/ISI/ILICCKI/I€ 3aKOHbl W IIPpUHOMWIIBI; Ha OCHOBC aHallu3a YCJIOBHA 3aJadu
BLI6I/IpaTI> (bHSPI‘-ICCKYIO MOACIIb, BBIACIIATH Q)HBHHGCKI/IG BCJINMYHHBI U (bOpMyJ'IbI,
HCO6XOI[I/IMI>I€ s eé peuiCHu:A, IMPOBOANUTDH paC‘IéTLI U OICHUBATL PCAJIBHOCTDL

IMOJIYYCHHOI'O 3HAUCHUA (1)H3H‘l€CKOﬁ BCINYHHBI

11.14

Pemars kadecTBEHHBIC 3aJa4u: BBICTPANBATh JIOTUYCCKU HETIPOTUBOPCHUUBYIO
LCIIOYKY paCCY)KI[eHI/Iﬁ C 0H0p0171 Ha HN3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U

(I)I/ISI/I‘IGCKI/IG SABJICHUA

11.15

Hcnonb3oBaTh Npu pemieHnH y4eOHbIX 3a[a4 COBpEeMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJOTUM  JUI  TIOMCKA,  CTPYKTYpUPOBaHUS,  MHTEpIpeTaluu U
npecTaBiIeHUs] YieOHON U Hay4yHO-TIOMYIspHON MH(pOpMAIUH, MTOJTydeHHOH U3
pa3IMYHBIX ~ UCTOYHUKOB;  KPUTHYECKHM  aHAIM3MPOBATh  IOJIy4aeMYIO

HH(pOpMAIIHIO

11.16

OOBSCHATH MIPUHIHIIBI JencTBUA MalllvH, HpI/I60pOB N TCXHUYCCKUX yCTpOfICTB;




pasiiniaTth yCJIOBUA UX 0€30I1aCHOr0 UCIIOJIL30BaHUS B HOBCGHHCBHOfI KU3HU

[IpuBoAMTH MPUMEPHI BKJIAAA POCCUHCKUX M 3apyOEXKHBIX YUEHBIX-(H3UKOB B

11.17 pa3BUTHE HAyKH, B OOBSACHEHHE IMPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE
TE€XHUKHU U TEXHOJIOTHH
Hcnonb3oBaTh TeopeTHUECKUE 3HAHUS 110 (PU3UKE B MOBCEIHEBHOM >KU3HU JUIS
11.18 obecrieueHnss 0€30MAaCHOCTH TPH OOpaIIeHWH C MPHOOpaMU M TEXHUYECKUMHU
' yCTpoMCTBaMH, JUIsl  COXpAHEHUS  3JI0pOBb U COONIOACHUS  HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’Kalollel cpee
PaGoratb B rpynme ¢ BBINOJHEHHWEM pPa3IMYHbIX COLMAIBHBIX pOJIEH,
11.19 IJIaHUPOBaTh paboTy TpyHIbl, palMOHAIBLHO pACHpEesiaTh OO0S3aHHOCTH U
' IJIaHUPOBATh AEATEIbHOCTh B HECTAHIAPTHBIX CUTYalLlUsAX, a/IeKBAaTHO OI[CHUBATh
BKJIAJ] KXKJ0T0 U3 YUaCTHUKOB I'PYIIIBI B PELICHUE pacCMaTprUBaeMoil pooiemMbl
MMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA
10 KJIACC
Kon Kon MPOBEPAEMOro
IIpoBepsiemble 371eMEHTHI COAEPKAHUS
pasaeJa 3JIeMEHTAa
OU3NKA U METO/JIbI HAYYHOI'O TTIO3HAHU A
®usuka — Hayka o npupone. Hayunele MeTObI
11 MIO3HAHMS OKpYyXarouiero Mupa. Posb s3xkcnepumenTa
' U TEOpUUM B TpoLEcce MO3HAHUS [PUPOJIBI.
DKCIepUMEHT B pU3HKE
1 MopenupoBanue ¢busznueckux  SABIGHUH |
npoueccoB. Hayunesle runore3bl. ®Puznueckue
3aKOHbI W TeOpuHM. ['paHULIBI MPUMEHUMOCTH
1.2 bu3MYecKuX 3aKOHOB. [IpWHIMI COOTBETCTBHA.
Porp u wmecro ¢usuku B (hopMHpOBAHUU
COBPEMEHHOM  HAy4yHOM  KApTUHBI  MHUpa, B
IIPAKTUYECKOH AEATEIbHOCTH JIFOAEH
2 MEXAHUKA
KMHEMATHUKA
2.1 911 Mexannueckoe — nBwkeHue.  OTHOCHUTEIBHOCTH

MECXaHHUYCCKOIO  JIBMIKCHMUA. Cucrema otcuéra.




Tpaexropus

212

[lepememenue, CcKOpocTb  (CpemHsii  CKOPOCTb,
MT'HOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHaIbHON
TOYKH, WX TPOEKIUU HAa OCH CHCTEMBl KOOPIUHAT.

CrnosxeHre nepeMelieHni U CI0XKEHUE CKOpocTel

2.13

PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE
nBwkenue. ['paduku  3aBUCHMOCTH  KOOPJAWHAT,
CKOpPOCTH, YCKOPEHMS, NYTH M THEPEMEIICHUs

MaTepHaHLHOﬁ TOYKHU OT BPEMCHU

214

CBobOogHOEe TmajneHue. YCKOpeHHe CBOOOIHOTO

MaJIcHAs

2.15

Kpusosmnueiinoe JBAKEHHUE. PaBHOMEpHOE
JABUXXCHUE MaTepI/IaJIBHOﬁ TOYKH ITI0 OKPYXKHOCTH.
YrnoBas cKOpOCTh, JUHEIHAsA cKOpocTh. Ilepuon u

gactoTa. L[eHTpocTpeMuTebHOe YCKOPEHUE

2.1.6

TexHuyeckue ycTpoOMCTBa: CHUIAOMETp, IBH)KEHUE

CHapsAa0B, HCITHBIC U pPEMCHHBIC IIEPCaaAYn

2.1.7

[IpakTrueckne paboThl. M3MepeHne MrHOBEHHOM
ckopocTu. MccnenoBaHue COOTHOUICHHS MEXAY
MyTAMH, PO ACHHBIMU TEJIOM 3a
MOCJIeZIOBATEIbHBIE PaBHbIE MPOMEKYTKH BPEMEHU
IpU PaBHOYCKOPEHHOM [IBWKEHHH C HaydalbHOU
CKOPOCTBIO, paBHOM Hymo. M3ydyeHue nBHKEHUS
HIapuka B BS3KOM >KMIKOCTH. V3ydeHue HBHKEHUS

TCJa, 6p0H_IeHHOl"O TOPHU30HTAJIbHO

2.2

JTMHAMUKA

221

IIpunnun otHocuTensbHOCTU ['aymminesi.  [lepBblid

3ak0oH HrroToHa. MHEpinanbHbIe CUCTEMBI OTCUYETA

2.2.2

Macca tena. Cuia. [TpuHIHI Cynepno3unyu cul

2.2.3

Bropoii 3akoH HproToHa 111 MarepralbHOM TOUYKU
B uHepiuanbHoi cucreme otrcuéra (MCO). Tperuit

3aK0H HproToHa 115 MaTCpHAJIbHBIX TOUYCK

224

3akoH BCCMUPHOT'O TATOTCHUA. Cuna TSDKECTH.

HepBaﬂ KOCMHUYCCKaAsA CKOPOCTh. Bec Tena




2.25

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbXKECHUSI M cHiia TpeHHus nokosi. Kosddumment
Tpenusi. Cuiia COMPOTUBIICHUS NIPU JBIKECHUH TeJla

B XXUJKOCTH HJIU ra3c

2.2.7

HOCTYHaTGHBHOG W BpallaTeJIbHOC  JABWIKCHUC

a0COJIIOTHO TBEPJOTO Tela

2.2.8

MOMEHT CHJIBl OTHOCHUTEIBRHO OCH BpalicHu.

[Imeqo cuitbl. YciioBus paBHOBECHUS TBEPAOTO TeNla B
14(6(0)

2.2.9

TexHn4ecKue yCcTponuCcTBa: MOAIIUITHUKH, IBH)KCHHUE

HNCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktnueckne paboTel. M3ydeHwe  JBYKCHHS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MOJ AEeWCTBHEM
HECKOJIbKMX cuil. MccnenoBanne 3aBUCHMOCTH CHII
VIPYrOCTH, BO3HUKAIOUIUX B JAepopmMupyemoit
NpY)XHUHE M PE3MHOBOM 00pasiie, OT BEIWYHHBI HX
nedopmaruu. MccnenoBanue ycmoBU paBHOBECHS

TBEPJIOTO TeNa, UMEIOIIETO OCh BPAIICHHUS

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

Umnynbc ~ maTepuanbHOW  TOYKH,  CHUCTEMBI
2.3.1 MaTepUaIbHBIX TOYEK. MIMIysIbC CHITBI 1 UI3MEHECHHE
uUMITyJbca Teja
3akoH coxpaHeHus umnyinbsca B MCO. PeaktuBHOE
2.3.2
JBUKCHHE
2.3.3 Pabota cubl
2.3.4 MouHOCTE CUIIBL
235 Kunernueckass »dHeprusi MarepHalbHOM TOYKH.
o Teopema 0 KUHETUYECKOW YHEPTHH
[MoTennmaneHas sHeprus. [loTeHnuansHas >Heprus
236 yIpyro nepopMUPOBAHHOM MPY>KHHBI.
o [ToTennmanpHas SHEPTUs TeNa BOTU3U MOBEPXHOCTU
3emun
2.3.7 IToreHnmanbpHLIE ¥ HEMOTEHIMAILHBIE CHILL. CBSI3b




paboThl HENOTEHUUAIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM HSHEPruu CUCTEMBI Tel. 3aKOH

COXpPaHCHUA MEXaHHYECKOM OHEPIruu

2.3.8 Yupyrue v Heynpyrue CTOIKHOBEHHUS
239 TexHu4eckue  yCTpOMCTBA:  JIBMOKEHHME  PAKeT,
o BOJIOMET, KOTIEp, NPYXUHHBIA TUCTOJIET
[IpakTnueckue padotsl. 3yueHue cBsi3u CKOpOCTEN
2310 TeNn NIpU Heynpyrom ynape. McciaenoBaHue cBsA3H

paboThl CWJIBI C UW3MEHEHHEM MEXaHUYEeCKOU

SHEpPruu Tena

MOJIEKVJIAPHASA ®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

311

OcHoBHbIE TMOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TeOpHH. BpOyHOBCKOE JBMKEHHE.
Huddy3us. Xapakrep IBUKEHUS U B3aUMOIEUCTBUS

YaCTHUI] BELIECTBA

3.1.2

Mogenu CcTpoeHHusl Ta30B, KUAKOCTEHM W TBEPIBIX
Tedl U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE

3THUX MOJEIIEN

3.1.3

Macca MOJIEKYI. Komanuectso BEIIECTBA.

[TocrosnHas ABoraapo

3.14

TemoBoe paBHOBecue. Temmepatypa ©u €€

u3Mmepenue. [lkana remneparyp Llenbcus

3.15

Moaenp uaealbHOTO Tasa. OcHoBHOE YpaBHCHUC
MOHGKyanHO'KHHeTquCKOﬁ TCOPUU HACAIIBHOTO

rasa

3.1.6

AOcomoTHas TeMmIeparypa Kak Mepa CpeaHei
KMHETUYECKOM 5SHEPruu  TEIUJIOBOTO  JIBMXKEHUS

yactul raza. [llkana remneparyp KenbBuna

3.1.7

VYpasuenne Kianeiipona — MenaeneeBa. 3akoH

JlanbToHa

3.1.8

I"a30BEI€ 3aKOHEI. I/I3OHpOHCCCH B NACAJIbHOM Ia3€ C
IMNOCTOSAHHBIM KOJHUYCCTBOM BCIICCTBA: H30TCpMaA,

u30Xxo0pa, u3obapa




3.1.9

TexHu4ecKre yCTpOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuyeckue padboTel. M3MepeHne Macchl BO3ayXa
B KJIACCHOM KOMHare. lcciienoBanue 3aBUCUMOCTH
MEXIy IapaMeTpaMU COCTOSIHUSL Pa3peKEHHOIO

rasa

3.2

OCHOBbI TEPMOAMHAMUWKN

3.21

TepmonnHamudeckas cucrema. Bryrpennsis
SHEpPrusi TEPMOJUHAMHYECKON CHUCTEMBI U CIIOCOOBI

e€ N3MEHEHUS

3.2.2

KonmnuectBo Temmotsl u  pabota. BHyTpeHHss

OHEPTIUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buner TeTJIoTepeIavn: TETIOTIPOBOAHOCTb,
KOHBEKIIMSI, W3IydeHue. TemmoéMKOCTh  TeJa.
VnenpHasgd  TEINIOEMKOCTH  BemiecTBa.  Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONEPEaAYC

3.2.4

IlepBhiii 3akoH TepMoauHamMuku. [IpumeHeHue
MEPBOro 3aKOHAa TEPMOJMHAMUKU K H30MPOIIECCAM.

['paduueckas maTEpIpeTanus paboTH ra3a

3.2.5

TenmoBrie MAaIlUHEI. [TpunIMTIBEI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus sSHepruM B
TEIJIOBBIX MammuHaX. KoadduuueHt mone3Horo
nevictus (nanmee — KII/I) termoBoit mamuHbl. [k
Kapno u ero KII/]

3.2.6

Bropoii 3akon TtepmomuHamuku. HeoOpatumocTtb
IpOLECCOB B TMpupojae. TemynoBbie ABUTaTENH.

DKOJIOTHYECKHE HpO6J’I€MLI TCILIOOHCPICTUKHU

3.2.7

Texuuueckue YCTpOﬁCTBaZ ABUI'aTCJ]Ib BHYTPCHHETO

CTropaHus, OBITOBOM XOJOOUJIBHUK, KOHAUIIUOHECD

3.2.8

[Ipaktuyeckue pabotel. HW3MmepeHue yaenbHOU

TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHNMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

[TapooOpa3oBanre u KoHaeHcauus. Mcmapenue wu
KUTIeHWe. YJelnbHas TeIuloTa MapooOpa3oBaHMSL

3aBUCHMOCTD TEMIICPATYPhI KUIICHUA OT AAaBJICHUA




AOCOJIOTHAsI U OTHOCUTENIbHAS BJIKHOCTh BO3/IyXa.

3.3.2
Hacspiennsii nap
Teépnoe Tteno. Kpucrammmueckne u amopdHbIE
3.3.3 Tesna. AHU30TPOIHUSL CBOMCTB KpHCTaLIoB. JKumkue
Kkpuctauisl. COBpeMEHHBIE MaTepUaITbI
334 [InaBneHne m kpucraumsanus. YAelbHAs TEIUIOTa
o raBieHus. Cyonumanus
3.35 YpaBHEHHE TEIIOBOTO OaaHca
Texanueckue yYCTpOMCTBA: TUTPOMETP u
338 NICUXPOMETp, KaJOPHUMETpP, TEXHOJIOTHUU TIOTY4SHUS
o COBPEMEHHBIX  MaTepHalioB, B TOM  YHCIIE
HaHOMATEePHAJIOB, U HAHOTEXHOJIOTUU
[IpakTnueckue paboTel. WM3MmepeHue BIAKHOCTU
3.3.7
BO31yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpu3aus Tell. DJIeKTpUYecKuid 3apsa. JBa Buaa
o ANEKTPUYECKUX 3apsI0B
412 [TpoBOAHHKY, AUIEKTPUKH U TTOTYITPOBOHUKH
4.1.3 3aK0H COXpaHEHUS NEKTPUIECKOTO 3apsiaa
414 B3aumopeiictBue 3apsanoB. 3akoH Kymona
DIIEKTPUYECKOE noJie. Hanpsoxkénnoctsb
4,15 AIEKTPUYECKOTO mojs. [IpuHIMI Cymnepro3uiuu.
41 JInHuM HaNPSHKEHHOCTH SJEKTPUUECKOTO TOJIS
416 PaGora CuI ANEKTPOCTATUYECKOTO TOJIS.
o Ilotennuman. Pa3HOCTEL ITIOTEHIINAIOB
[IpoBOMHUKM ¥ JUAIEKTPUKA B  MOCTOSHHOM
4.1.7 JNEKTPUIECKOM THoJe. Judnextpudeckast
IPOHUIIAEMOCTh
OnexrpoéMkocTs. KoHaeHcaTtop. OneKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJIEHCATOpa. OHEPrusl 3apsyKEHHOIO
KOH/IeHCAaTopa
419 Texauueckue YCTpOMCTBA: AIEKTPOCKOT,




SIIEKTPOMETP, IIEKTPOCTATHYCCKASI 3aluTa,
3a3eMJIGHHE  3JIEKTPONpUOOpOB,  KOHJIEHCATOP,

KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.10

[IpakTnueckue paboTHI. Hsmepenue

MEKTPOEMKOCTH KOHJICHCATOPA

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX CPEJIAX

42.1

YcaoBus CyII€CTBOBAaHUA IIOCTOSITHHOTI'O
QJICKTPHUYCCKOT'O TOKA. Hcrtounuku Toka. Cria Toka.

TlocTOAHHBIN TOK

4.2.2

Hanpsokenue. 3akon OMma asis ygacTka Lenu

4.2.3

DneKTpuueckoe COTPOTHUBIICHUE. VY nenpHOE

COIIPOTHUBJICHUEC BEIICCTBA

4.2.4

HOCHGJIOB&TGHBHOG, mapalyiCJIbHOEC, CMCHIAHHOC

COCANHCHUEC ITPOBOIHUKOB

4.2.5

PabGora snexrtpuyeckoro Toka. 3akoH J[xoyms —

Jlenna

4.2.6

MonIHOCTh OJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoaBmwxkymas cwia (mamee — DJIC) wm
BHYTPEHHEE CONPOTHBIICHUE HWCTOYHHKA TOKa.
3akoH OmMma TUTSI MTOJTHOM (3aMKHYTOH)

BHCKTquCCKOﬁ LCITH. KOpOTKOC 3aMbIKaHUC

4.2.8

:‘)J'ICKT];)OHHaﬂ IMPOBOANMOCTD TBépI[I)IX MCETAJlJIOB.
3aBHCUMOCTh COIIPOTUBJICHHUA METAJIJIOB oT

Temreparypbl. CBepXIpoBOIUMOCTh

4.2.9

Onexrpuueckuii TOK B Bakyyme. (CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

HOJ'IyTIpOBO,Z[HI/IKI/I. CoOcTBeHHasT W IMpuMcECHasd
MMPpOBOANMOCTE TIOJTYIIPOBOJHUKOB. CsolicTBa p-n

nepexoa. [ToaynpoBofHUKOBBIE TPUOOPHI

4.2.11

3HeKTpH‘IGCKHI>'I TOK B QJICKTPOJINTAax.

QHGKTpOHI/ITI/I‘leCKaﬂ JUcConuanusi. 9JICKTp0J'IPI3

4.2.12

3HCKTpPI‘-ICCKPII>i TOK B ra3zax. CaMOCTOSATCIbHEIA U
HECaMOCTOSTEIbHBIN paspsana. Paznuunpie THIBI

CaMOCTOATCIIBHOTO pa3psia. Moanus. [1nazma




4.2.13

TexHuyecKkue yCTpOMCTBA: aMIIEpPMETP, BOJIBTMETP,
peocTaT, MCTOYHUKHM TOKA, 3JIEKTPOHArpeBaTeIbHbIC
npuOopHI, AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTHUBIICHUS, BaKyyMHbIH AHMOJ,
TEPMHUCTOPbI U (hoTope3nuCTOpHI,

HOJIyTIpOBOI[HI/IKOBI)II\/JI Auona, raJlbBaHUKa

4.2.14

[IpakTnueckue pabGoThl. M3yueHue cmemaHHOroO
COCIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucrouHMKa TOKa U €ro
BHYTPEHHETO CONPOTHUBIICHUS. HaGnronenue

ANIEKTPOJIH3a

11 KJIACC

;::Zena KoanposepsieMoro 3j1emMeHTa IIpoBepsieMble 3J1eMEHTBI COIEPKAHUSA
4 OJIEKTPOAMHAMUKA
MATHUTHOE I1OJIE. 2JIEKTPOMAT'HUTHASA MHAYKIA
ITocTosunbIE MAarHUTEL. BsaumoeiicTBue
4.3.1 MOCTOSIHHBIX MAarHUTOB
MaruutHoe rnoJie. Bexkrop MarHUTHOM
uaaykuuu. Ilpunuun cynepnosunuu. Jlunuum
4.3.2 MAarHUTHOM  WHIYKIHH. Kaptuna  nunmii
MarHMTHOM  MHAYKIMU  TOJS  MOCTOSIHHBIX
MarHuTOB
4.3 MaruauTHoe 1oJjie MpoBOJHUKA ¢ TOKOM. KapTuna
JIMHUI T0JISI JIMHHOTO TPSMOIro MPOBOJHHUKA U
4.3.3 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJHHKA, KaTYIIKH
¢ TokoM. OmbeiT Opcrena. BsaumopeiicTBue
MPOBOJIHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOAYJIb U HaIIPaBJICHUE
Cuna JlopeHna, €€ MOIylb M HalpaBliEHUE.
435 JBr>keHne 3apsoKEHHOM YacTULBI B OJHOPOIHOM

MarHMTHOM 1oJie. PaGoTa cuibl HopeHua




4.3.6 SIBieHME ANEKTPOMArHUTHOM MHAYKLINUN
4.3.7 [ToTok BeKTOpa MarHUTHON UHAYKIIUU
OMAC wuHaykuuu. 3aKOH 3JIEKTPOMarHUTHOMN
4.3.8
nHaykuu Papanes
Buxpesoe anexrpuueckoe nose. C unaykiuu
4.3.9 B IIPOBOJHHUKE, IBIKYIIEMCS ITOCTYIIATEIBHO B
OJIHOPOJHOM MarHWTHOM I10JI€
4.3.10 [IpaBusio Jlenma
NunyktuBHOCTD. SIBNenne camouuaykuuu. 3C
43.11
CaMOWHIYKITHH
4.3.12 DHeprusi MarHUTHOTO TOJIsl KaTYyHIIKU C TOKOM
4.3.13 DNEKTPOMAarHUTHOE TI0JIC
TexHudeckre ycTpOWCTBA: MOCTOSIHHBIE MarHUTHI,
4.3.14 3JIEKTPOMArHUTBhI, AJIEKTPOABUTaTENb, YCKOPUTEIIN
ANIEMEHTAPHBIX YACTHII, HHIYKITHOHHAS [1€Yh
[IpakTuueckne paboThl. M3ydeHue MarHuTHOTO
noJis  KaTylulku ¢ TokoMm. MccienoBanue
4.3.15 JNEUCTBUS IOCTOSHHOTO MarHMra Ha paMKy C
TOKOM. Hccnenosanue SBJICHUS
ANEKTPOMArHUTHOM UHIYKIIMU
5 KOJIEBAHU S U BOJIHBI
MEXAHUYECKUE U 5JIEKTPOMATI'HUTHBIE KOJIEBAHUA
KoneoOarensHas cucrema. CBoOoubIe
5.1.1 Kosie0aHusl. lMapmonnueckue KoJIcOaHMSI.
[Tepuon, yactora, ammnutyna u ¢aza KoneOaHui
[IpyxuHHBI MasITHUK. Marematuueckuit
5.1.2
MasiTHUK
5.1 YpaBHeHMe rapMOHUYECKUX KoJIe0aHUH.
5.1.3 Kunematnueckoe W JMHAMHYECKOE OIMCAHUE
K0JIe0aTeIbHOTO JIBUKECHUS
[IpeBpamienue sHepruM NpU TAPMOHMUYECKHX
£ 14 kosnebanusax. CBs3p aMIUMTYAbI KOJIeOaHUM

HCXOTHOM BCJIIMYHHBI C AMIIIUTyJaMUn

KOJIeOaHUH €€ CKOPOCTU M YCKOPEHUs




2.1.5

KoneGarenbHbIit KOHTYP. CBoboHbBIE
AIIEKTPOMArHUTHBIE KOJICOaHUS B HUICATHHOM
K0J€0aTeJIbHOM KOHType. AHaJorus Mexay
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMU

kosnebanusmu. ®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHHUA OHCPruud B HUACAIIBHOM

K0J1€0aTEeIbHOM KOHTYpE

5.1.7

BolHy)XeHHBIE ~ MEXaHMYecKue  KojeOaHus.
Pe3onanc. Pe3onancHas kpuBas. BeIHyX/1€eHHBIE

AJIEKTPOMArHUTHBIEC KOJICOaHUSI.

5.1.8

[IepemenHbII TOK. CunycounaanbHbIi

IIEPEMEHHBIN TOK.

5.1.9

MOH_[HOCTI) nepeMeHHoro TOKaA. AMHJ’II/ITy,ZIHoe nu
JIEWCTBYIONIEE  3HAYEHUWE CWJIbl TOKa W

HaITPsSXKCHUA

5.1.10

Tpanchopmatop. IlpomsBojacTBo, mepemava u
notpebdieHue ANEKTPUYECKOM SHEPIUH.
OKOJIOTUYECKHE PHUCKUM TPH  IPOU3BOJCTBE
3JIEKTPUYECKON SHEPIHUH. Kynerypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B

HOBCC,HHCBHOﬁ KHU3HHU

5.1.11

Texnuueckue YCTpOICTBA: cericmorpad,

BHCKTpI/ILICCKI/Iﬁ 3BOHOK, JIMHHUH SJICKTpOIIEepEaad

5.1.12

[IpakTuueckue paboTHL. UccnenoBanue
3aBUCHUMOCTH IEpPHOJIa MalblX KojeOaHUil rpysa
HA HHUTU OT JUIMHBI HUTU M MAacChl Tpy3a.
HccnenoBanue mepeMeHHOro TOKa B LEMU M3
MOCIIEZIOBATEIbHO COEOMHEHHBIX KOHAEHCATOPA,

KaTYIIKHU U pE3UCTOPa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBHS
pacnpoCTpaHEHUs. Ilepuon. Ckopoctb
pacnpocTpaHeHus U JuinHa BOJHBL. [lonepeunsie

" IPpOJOJIbHBIC BOJIHBI




5.2.2

WuTepdepennys u audpaxiyss MEXaHHIECKUX BOJIH

5.2.3

3Byk. Ckopocth 3Byka. ['poMKOCTh 3ByKa.

BricoTa Tona. Tem0Op 3ByKa

5.24

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3ITYyUEHHUSI
AJIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHtanuss BekropoB E, B u v B

NIEKTPOMATHUTHOM BOJIHE B BAKyyMe

5.25

CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH: OTPa’KE€HUE,
IIPEIOMIICHUE, MOJISIpU3aLus, Tudpaxius,
uHTepdepenus. CKOpOCTh 3IEKTPOMArHUTHBIX

BOJIH

5.2.6

[[Ikama 37I€eKTPOMAarHUTHBIX BOJH. IIpumeneHne

OJICKTPOMArHUTHBIX BOJIH B TCXHUKE U 6I)ITy

5.2.7

HpI/IHHI/IHI)I pPaaruoCBA3U n TCIICBUACHUS.

Pagnonokanus. DI€KTpOMarHMTHOE 3arpsi3HEHUE

OKpYKalolleu cpeibl

5.2.8

Texnuueckue YCTPOMCTBA: MY3bIKaJIbHBIE
UHCTPYMEHTHI, YIbTPa3ByKOBas AMArHOCTUKA B
TEXHUKE W MeJIULMHE, paaap, paJiuonpuéMHUK,

TeJeBU30p, aHTeHHa, Tenedon, CBY-meun

5.3

OIITHUKA

5.3.1

[IpsimonuHeliHOe pacnpocTpaHEHHWE CBeTa B

OJHOPOAHOM cpene. JIyu cBera

5.3.2

OTpaxceHHe CBeTa. 3aKOHBI OTpaXCHUA CBCTA.

[Nocrpoenue n306paskeHui B IIIOCKOM 3epKaie

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IpCIIOMJICHUA CBCTA.

AOCOIIOTHEIHN ITOKA3aTelhb IIPpCIIOMJICHHA

5.3.4

[TonHoe BHyTpeHHEe oTpaxkenue. [ IpenenbHblil yroi

IMMOJIHOT'O BHYTPECHHCT'O OTPaKCHUA

5.35

Hucnepcust cera. CroxHbBIH cocTaB 0e10ro

ceera. lBer

5.3.6

Cobuparoliiue U paccewBaroIIie JUH3bI. TOHKas
nuH3a. DOKyCHOE pacCTOSHUE W ONTHYeCKas

cusia TOHKOM nH3bl. [locTpoenue n3odpaxeHuit




B COOHMpAIOIMIMX M pPACCEUBAIOIIMX JIMH3aX.
@opMmysia  TOHKOW  JMH3bL.  YBEJIHWYCHHE,

aBaeMoe€ JIMH30U

5.3.7

[Ipenensl  NPUMEHMMOCTM  IE€OMETPUYECKOU

OIITUKH

5.3.8

WnTepdepenius CBETa. KorepenTnsie
UCTOYHUKHU. Y CIOBUS HAOIIOJCHUS MAaKCUMYMOB
U MUHUMYMOB B MHTEp(EpPEHIIMOHHOW KapTHUHE

OT ABYX CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHWKOB

5.3.9

Hudpakums cBera. dudpakuuonHas pemérka.
VYcnosue HaAOMIONEHUS TJIABHBIX MAaKCUMYMOB

npu nagcHuu MOHOXPOMATHYCCKOI'0 CBE€Ta Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10

[Tonsipu3zanus cera

5.3.11

TexHuueckue  ycTpOMCTBa:  OYKM,  JIyHa,
¢doroanmnapar, IIPOEKIIMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsl OITHKA,

T paKkIOHHAs peléTKa, TOISIPOUa

5.3.12

[Ipaktuueckue pabotsl. M3mMepeHue mokazarens
MPEIOMIICHUS. UccnenoBanue CBOMCTB
N300paKeHUI B JIMH3AX. HaOronenue

JUCIICPCHUHU CBECTA

RJIEMEHTHI CTIIELIUAJIBHOM

TEOPUN OTHOCUTEJIbBHOCTHU

6.1

rpaHI/II_IBI IMPUMCHUMOCTHU KJIacCUYecKOM
MCXaHHKH. HOCTYJ'IaTLI TCOPHUU
OTHOCHUTCJIBHOCTH: HHBApUAHTHOCTD MOIYJIsA
CKOpPOCTHU CBCTa B BaKyyMe, IIpUHOMUII

OTHOCHUTEJILHOCTA DHUHIIITEHHA

6.2

OTHOCHTEILHOCTD OJHOBPCMECHHOCTHU.

33.MGIU'I6HI/IC BPEMCHU U COKpAIICHUC TJIMHBI

6.3

3Hepr1/1$1 " UMITYJIBC CBO60,HHOI>1 JaCTUIIbI

6.4

CBsi3p  Maccel C DJHEpPrued M HMITYJIbCOM
cBOOOTHOW YacTHUIIBI. DHEPIrUs MOKOs CBOOOTHOM

YaCTHUIbI




7 KBAHTOBAS ®U3MKA
SJIEMEHTbI KBAHTOBOM OIITUKU
®otonbl. @opmyna IlmaHka cBsA3M BSHEpPruu
7.1.1 doToHA C ero 4acToTol. DHEPrusi M HMITYJIbC
doToHa
OtkpeiTHe W  wucchenoBanue  ¢Gorodddexra.
12 OnbiTel A.T'. CToseToBa. 3akoHbl poTod(PeKTa
w1 VpaBHeHne Difnmreitna 111 poTodddekra.
713 «Kpacnas rpanuua» gorodddexra
7.1.4 JaBnenue ceera. OnbiTel [1.H. JleOGenena
7.15 XUMHYECKOE IEUCTBUE CBETA
Texanaeckue YCTpOMCTBA: (bhoTORIEMEHT,
7.1.6 (oTomaTuuk, coaHeYHas GaTapesi, CBETOIUO]
CTPOEHUE ATOMA
Mopens atoma Tomcona. OmbiTel Pesepdopna
7.2.1 1o HCCIEIOBAHUIO CTpOCHUS aroMma.
[Inanerapnast MoJieIb aToMa
[Tocrynatel bopa. M3znydenne u mnorjonieHue
($OTOHOB IpHU Mepexoje aToMa ¢ OJHOTO YPOBHS
122 SHepruu Ha apyro. Buawl criekTpoB. Crnektp
yYpOBHEH 3HEPrUH aToMa BOJOPOJIa
BousiHoBbie cBoiicTBa yactuil. Bonuel ne bpoiins.
72 7.2.3 KopnyckynspHO-BOJIHOBO# JTyaJIu3M.
Judpakius 37eKTpOHOB Ha KpHUCTaJIax
CroHTaHHOE€ U  BBIHY)KIEHHOE  M3IIy4eHHUE.
124 YcTpoiicTBO U IpUHIMIT pabOTHI J1a3epa
Texnudyeckne  ycTpoicTBa: CIEKTpaIbHBIN
7.2.5 aHanmu3  (CIEKTPOCKOM), Ja3ep, KBAHTOBBIN
KOMIIBIOTED
[IpakTnueckue paboThI. Habnronenue
726 JUHENYaToro CeKkTpa
ATOMHOE A1PO
"3 7.3.1 Metoabl HaAOIIOEHUS " peructpanuu




SJICMCHTAPHBIX YaCTHIL

OTtkpbITHE PaIlOaKTUBHOCTH. OnbITbI

Peseppopra mo  ompenmeneHmro  cocTaBa

7.3.2 paauoakTHBHOTO W3NMydeHus. CBoiicTBa anmb(da-,
Oera-, ramMMa-u3ay4eHus. Bnusaue
PaIMOAaKTUBHOCTHU Ha KUBBIC OPTaHU3MBbI
OtkpbiTue TpoTOHAa W HeWrpoHa. Hyknonnas
7.3.3 Mozenb sigpa [eitsenbepra — MBanenko. 3apsn
anapa. MaccoBoe uucio siapa. M30Tonsl
Anbda-pacniaz. DIEKTPOHHBI U TMO3UTPOHHBIN
7.3.4 Oera-pacmna. lNamma-usnyuenue. 3aKkoH
paanoaKkTHBHOTO pacriaja
OHeprusi CBSI3M HYKIIOHOB B sape. SlnepHble
735 cuibl. Jledext macchl sapa
7.3.6 Snepubie peakuuu. Jlenenue u CUHTE3 saep
Snepubiit  peaktop. TepMosimepHBIA CHHTES.
[Tpobaembr u MEePCTIIEKTUBBI SIICPHOM
737 SHEPreTHKU. DKONOTHYECKHE ACIEKTHl sAIepHOM
SHEPreTUKU
DOnemeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
738 dyHIaMEHTAIbHBIE B3aUMOJICHCTBUS
Texnuyeckue ycTpoiicTBa: MOO3UMETp, Kamepa
739 Bunbcona, sinepHblil peakTop, atToMmHas 6om0Oa
[IpakTuueckue paboThl. MccnemoBaHue TpPEKOB
7310 yacTull (110 roToBeIM (poTorpadusim)
DJIEMEHTBI ACTPOOU3UKU
Bun 3Bé3aH0r0 HebOa. Co3Be3aus, ApKUe 3BE3IBI,
81 TUTAHETHI, UX BUAUMOE JIBI)KEHUE
Conneunasi cuctema. [ImaHeTsl 3eMHOM TPYIIIIHL.
8.2 [InaHeThI-TUTaHTBl U UX CIYTHUKHU, KapIHKOBBIC
rutaneTsl. Manbie Tena CoTHeYHOW CUCTEMBI
Connne, dotochepa u armochepa. ConHeuHas
83 AKTUBHOCTh
8.4 Ucrounuk sueprun CoiiHua U 3B€371




3BE3/bI, UX OCHOBHBIE XAPAKTEPUCTUKHU: Macca,

CBETUMOCTb, panuyc, TeMIeparypa, ux

B3aMMOCB3b. JlnarpaMma «CreKkTpajibHbIN KJIacc —
8.5 CBETHUMOCTD. 3BE3 /11 IJIaBHOM

MOCTICIOBATEIbHOCTH. 3aBUCUMOCTh  «Macca —

CBETUMOCTb) JUIS 3BE3] TJIaBHOM

MOCTICIOBATEIbHOCTH

Buyrtpennee  crpoenune  3B&3a.  CoBpeMeHHBIE
8.6 MPEACTAaBICHUST O IPOUCXOXKICHUU U  DBOJIIOIUN
CosHia 1 3B€3/1. DTallbl JKU3HU 3BE3]1

Mneunsiii [1yts — Hama [Nanaktuka. CriupanbHas

cTpyktypa [anaktuku, pacnpenesneHue 3BE3N,
8.7 raza u neuid. Ilomosxxenue u nemwkenne CoJiHIA B

lamaxTuke. [Tnockas u chepudeckas

OJICUCTEMBI I allakTUKU

Tuner ramaktuk. PaguoranakTMky M KBasapsl.
58 YEpHble ObIpHI B sAPaX rajJakTHK

Bcenennasa. Pacmupenne Bcenennoil. 3akoH

Xa006ma. Pa3beranme ramaktuk. Bospact wu
8.9 panuyc Bcenennoii, Teopusi bomnbiioro B3pbiBa.

Mogens «ropsiueii Bcenennoit». PenukroBoe

U3JIy4EeHHE

MacmrabHas CTPYKTypa Bcenennoid.
8.10 MeraranakTuka. Hepeménupie  mpoOiemsl

aCTPOHOMHUHU

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA

» Ouzuka. 10 kmacc. Mskumes [.4., byxosues b.b., Corckuii H.H.; mon penakuueii [lapdentreBoit

H.A. AxunoHepHoe

00111eCcTBO

«31aTeabpCcTBO ((HpOCBeH_ICHI/IC»

» ®uzpka. 11 knace. Mskumes I'.4., byxosues b.b., Yapyrun B.M.; non penakuueit IlapdentreBoit

H.A. AKI_[I/IOHCpHOC 06IJ_ICCTBO «M31aTenbpCcTBO <<HpOCBCIJ_[eHI/Ie»




METOJIUYECKHUE MATEPHUAJIbI 1JIS1 YUUTEJIA

1. B. O. [MIunos «Du3zuka: 10-11 KJIACChI: [Toypounoe [UITAHUPOBAHUEY
2. IletpoBa M.A., Kyapssue B.B. «®wusuka. 10-11 kmaccel. ba3zoBblii ypoBeHb. MeTtonuueckoe
mocoouey.
HUADPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1.http://experiment.edu.ru

2.http://school-collection.edu.ru

3.http://fcior.edu.ru

4.http://www.fizika.ru

5.http://college.ru/fizika/

6.http://kvant.mccme.ru/

7.http://class-fizika.narod.ru/index.htm

8.http://physics.nad.ru/physics.htm.



