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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUH U TPEOOBAHMI K pe3ysbTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHON Mporpammbl, mpeactaBieHHbXx B OI'OC
COQO, a Takxke c¢ yu€rom deaepanbHOil pabodeil MporpaMMbl BOCIHTAHHS H
KOHLEMIMU TpenojiaBanusi ydyeOHoro mnpeamera «Pusnka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIINX OCHOBHBIE
o0Opa3oBaTeabHbIE TPOrPAMMBI.

ConepxaHue mnporpaMMbl IO (U3MKE HaMpaBiIeHO Ha (opMHupoBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 10-11 xmaccoB mpu
oOyuyeHuu ux ¢u3uKe Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-JIEATEIIbHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANpEeIMETHBIM pPE3yJbTaTam
oOy4eHHMs, a TaKKe YYHUTHIBAET HEOOXOJMMOCTh peaju3alUh MEXIPEIMETHbBIX
CBsA3€ll (PU3MKM C €CTEeCTBEHHO-HAyYHbIMU Y4YeOHBIMH IpeameTamu. B Heil
OTIPE/ETSIOTCS OCHOBHBIC e M3Y4YeHMs] (PU3MKU Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHUsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (PU3HMKH: JTUUYHOCTHBIE,
MeTarpeMeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3ukKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (U3UKHK Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTAThI IO roJlaM 00yUYeHUS;

e cojepkaHue yueOHOro npeaMera « Pu3nkay 1o rogam oOy4eHHs.

®du3rka Kak Hayka O HauOojee OOmMX 3aKOHAX NPHUPOAbI, BBICTyHas B
KayecTBEe y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. [lIkonpHbIN Kype PU3NKH — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (DU3UUYECKUE 3aKOHbI
JeXaT B OCHOBE IIPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XUMHUEH, OUOJIOTHEH,
dbu3udyeckor reorpadueld W acTpoHOMHeEH. lcronb3oBaHME W aKTHBHOE
OpUMEHEHHEe (U3NYECKUX 3HAHMWA  ONpejenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIy4YeHUs] HOBBIX MAaTEpHaJIOB C 3aJlaHHBIMU CBOWCTBAMHU U JIPYTHUX.
W3yuyenne (Qu3MKu BHOCUT OCHOBHOW BKJaaA B (POpMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOyyaroumxcs, B (OPMUPOBAHUE YMEHUI NPUMEHSTH
HAy4YHbIH METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU YY€OHBIX UCCIEAOBAHUIA.

B ocHOBY kypca (usuku uisi YpOBHSI cpelHero oOiiero oOpa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLUIIBI €ro
IIOCTPOECHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCA JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (GU3HUKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW Marepuan Kypca (U3UKU
0o0beIMHEH BOKpPYT (¢u3nyeckux Teopuil. Benymum B Kypce sBisercs
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzauus MOpeANojaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TIOTEHIMANA (HU3MYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
bu3ukn ¢ pa3BuTMEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH H SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoess npuxnaowoii  nanpasnennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C HIUPOKHM KPYTOM TEXHUYECKUX W TEXHOJIOTHUECKUX MPUIIOKECHHM
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocusayuu peanu3yercs TIMOCPEACTBOM BBEACHHUS 3JIEMEHTOB
COJEpKaHUS, TMOCBSIMIEHHBIX O3KOJOTHYECKHMM MpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJOTUM, a TaKkKe OOCYKICHHS
po0JIeM paloOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTHYECKOM 0€30MacHOCTH.

Crep:XKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH HAa YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (pU3MUEecKue TeopuH ((POpMHUpOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3UUECKON TEOPUH, POIH (PYyHIaMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX IMPEACTABICHHUSIX O MPUpPOJAE, TpaHUIAX
MPUMEHUMOCTH TEOPUH, IS OINHUCAHUS eCTECTBCHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CucTeMHO-AeSITeNbHOCTHBIN MOAX0A B Kypce (DHU3UKU peanu3yercs Mpexie
BCEro 3a CUET OpraHu3alldd SKCIEPUMEHTAIBHOU MNESITEIbHOCTH O00YYaroluXcsl.
Jns  GazoBoro ypoBHS Kypca GU3HMKM — 93TO KCIHOJIB30BAHME CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB U JabOpaTOpHBIX paboT,
KOTOpBIE B IporpamMme 1o (usnke oObeIUHEHBI B OOMIUMK CIIMCOK YUYCHHYECKHUX
MpaKTUYECKUX padoT. BhifenieHne B yKa3aHHOM IepedyHe J1abopaTopHBIX pador,
OPOBOJAMMBIX NI KOHTPOJSI M OIEHKH, OCYIIECTBISETCS  yYaCTHHUKAMHU
0o0pa3oBaTeIBLHOIO TMpoIEecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAHUS U
ocHameHuss kaOwHeta u3uku. Ilpm »>TomM oOecrmeumBaeTcs  OBJIAJICHHE
OOyYarOMIMMHUCS YMEHHUSIMU TIPOBOJIUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBaHUS
3aBHCHUMOCTEH (PHU3UYECKMX BEIMYMH W TIOCTAHOBKY OIIBITOB IO TIPOBEpPKE
MPEIOKEHHBIX THIIOTE3.

bonpiioe BHUMaHWE yHIENSETCSs PEHICHUIO pPAcCUYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3a/1a4d C SBHO
3aJaHHON (PU3MUecKOi MOJIEIbIO, TIO3BOJISIONINE IPUMEHSATh U3YUCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pasHbIX pa3nesnoB. [ kadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIAIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3MYECKHX SBJIECHUH M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3MUEecKOl MoJenu HJisi CUTyallMd TPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBuM ¢ TpeboBanusmu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUeHUI0 Y4YeOHOTo Ipolecca 0a30BbI ypOBEHb Kypca
(U3UKH HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3ydaThCs B YCIOBUSIX
MpeIMETHOrO0 KaOuHeTa (U3WKK WIM B YCIOBHUSX WHTETPHUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kabunere (U3MKHU OKHO OBITH
HeoOXoauMoe JiabopaTopHOoe OOOpYJIOBaHHWE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o (pU3NKe YUCHHYECKHX MPAKTUYECKUX PaboT W JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (HOPMHUPYETCSs B COOTBETCTBHH C
MPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCICYHMBACT IOCTAHOBKY
MEPEUNCIEHHBIX B TMporpaMMe MO (HU3HKE KIFOYEBBIX IEMOHCTPAMN IS
WCCJICIOBAHMUSI  W3Y4YaeMbIX  SIBIEHUW ©  TPOIIECCOB, OJMIUPHUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o00OpyI0OBaHHE [JIi YUYCHHUYECKHUX TMPAKTUYECKUX pPadoT
dbopmupyeTCcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcs. TeMaTH4ecKue KOMIUICKTHI
1abopaTopHOTO O000pYNOBaHUS JOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(POBBIX JabOpaTOpuil.

OCHOBHBIMHU TIENIAMH U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISTFOTCSI:

e (QopmupoBaHue HHTEpeca M CTPEMJICHHUS OOYydYalOIUXCA K HAyYHOMY
W3YUYCHUIO TPUPOJBI, PAa3BUTHE WX HMHTCIUICKTyaJIbHBIX W TBOPYECKHUX
CHOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA U (POPMUPOBAHUE
MCCJIeI0BATENHFCKOT0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHSI KaK pe3yJbTara H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBaHue yMeHUU OOBSACHATH SIBIEHUA C HCIOJIH30BAHUEM
(bu3HYecKuX 3HAaHUHM U HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpeaCTaBICHUNA O poyM (PUMKHU JJIs PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecrneunBaeTCsl pelieHneM CIIeAyIomuX 3a1a4 B

npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBl  3HaHMM 00  o0mmx  (QU3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPO(PHU3UKH;

e (QopmupoBaHue yMEHUN TPUMEHSITH TEOPETUUYECKUE 3HAHUA  JUIS
oObsicHeHUs (U3MYECKUX SBJICHUHW B TMPUPOAEC W A TPUHATHUSA
MPAKTUYECKUX PEIIEHUN B TOBCEAHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pELIECHUS pA3IUYHbIX 334ad C SBHO 3aJaHHOU
¢busnyeckoil Monenblo, 3alad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3faHue (pU3NIeCKor MOJIEIH, aJIecKBATHON YCIIOBUAM 3a/1a4H;

e TOHMMaHUE (U3NYECKUX OCHOB U TMPHUHIUIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMUSIHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAlU3a W WHTEpIpeTaluu HHPOpMAIluH,
OIPEENICHHS TOCTOBEPHOCTHU MOJIIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHUE YCJIOBHM JUISl PA3BUTHS YMEHUU MPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wuzyudenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOILEro
oOpazoBanus otBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B HE/IEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeyYeHb Ja0OpATOPHBIX M
MPAKTUYECKUX paboOT SABISETCS PEKOMEHJOBAaHHBIM, YYMTENb JeJlaeT BbIOOD
MPOBEJEHUS J1a0OpPAaTOPHBIX pabOT U OMBITOB C YYETOM HHIAUBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka O mpupone. HaydHbple METOIBI MO3HAHUS OKPYKAIOILIETO
Mupa. Posib DOKCniepuMeHTa M TEOpUM B IPOLECCE IO3HAHUA IPUPOJBL.
DKCIIEpUMEHT B (pu3HKe.

MopnenupoBanue (U3MUECKUX SBIEHUN MU mpoueccoB. HayuHble runmoTessl.
®dusnueckre 3aKOHbI U TEOpPHUH. |'paHHIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIMIT COOTBETCTBUSI.

Ponb 1 MecTto Qusukn B pOpMHUPOBAHMM COBPEMEHHOW HAyYHOH KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble U IUGPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepemenienne, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOpPEHHE MAaTEepUaIbHOW TOYKH, MX MPOEKIIMM HA OCHU CHUCTEMbI KOOpJWHAT.
CiioxxeHue nepeMenIeHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE TMpSMOJIMHEHHOE ABMXeHue. I 'padpuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpPEMEIICHUS
MaTepuaIbHOW TOYKU OT BPEMEHHU.

CBoOoaHOE najzieHue. Y CKOpeHHe CBOOOTHOTO MaICHMUS.

KpuBonuueitnoe  nBwxkeHue. JI[BWkeHHWE  MaTepuadibHOW TOYKHA MO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJIYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTh, JINHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE yCKOPEHHE.

TexHuyeckne yCTPOMCTBA M MPAKTUYECKOEC TNPUMEHEHHE: CIHIAOMETP,
JIB>KEHUE CHAPSJIOB, LIETIHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBHKEHUS.

[IpeoOpa3zoBaHue TBMIKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOmronenne ABWKEHMsSI Teja, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHus: CBOOOIHOTO ITaICHHMS.

Hamnpaienue CKOpOCTH IPHU ABUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBaHre COOTHOWIEHUS MEXAY IYTSIMH, NPOWICHHBIMU TEJIOM 3a
MOCTICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBUKEHUS ApUKa B BA3KOU XKUIKOCTH.

N3yuyenue aBuKeHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammiies.  IlepBeid  3akoH  HproToHA.
NueprumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUTA MaTepUalibHOM TOUKHU. TpeTuii 3aKkoH HproTOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectr. llepBas kocmuueckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buanl TpeHus (mokosi, ckoyibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cujia TpeHus nokos. Koagduiment tpeHusl.
Cuita conpoTUBIIEHUS PU JIBUXKEHUU TeJa B AKUJIKOCTH WIIU ra3e.

[TocTynarensHO€E U BpalaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHuJIbI OTHOCUTENBHO OcH BpamieHus. I[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEa.

TexHnueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MOAIIMIHUKH,
JIBU’)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHUE MacC B3aUMOJICHCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIli.

HesecomocTts. Bec Tena rnpu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHEHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HUKAIONIMX B MPYKUHE U
pe3HOBOM 00pa3Ile, OT ux AedopMaIiiH.

HccnenoBanne ycliOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akoHnvl cCOXpaneHus 6 MexaHukKe

Nmnynsc MarepuanabHOW TOYKM (T€sia), CUCTEMbl MAaTEpHUAIbHBIX TOYEK.
Nmnynbe cullbl 1 M3MEHEHUE HWMIYJIbCa Tela. 3aKOH COXPAaHEHUS HMITYJbCa.
PeakTuBHOE ABMKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckas sHepruss MarepualbHOW TOYKH. TeopeMa 00 H3MEHEHUU
KUHETUYECKOU IHEPTUH.

[ToTeHunanbHast SHEprusl. [ToTrenumnanpHas SHEprus YIIPYTO
neopMupoBaHHOM  TIpykuHBI.  [loTeHIManbHAsT  2HEprus Tejda  BONHM3HU
MMOBEPXHOCTH 3EMJIH.

IToTeHumanbHbIC u HEIOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HETMOTECHIUAIBHBIX CWJI C U3MEHCHUEM MEXAHWYECKOW SHEPTrUHM CUCTEMBI TEIl.
3aKOH COXpaHEHHUsI MEXaHUYECKON YHEPIUH.

Yrupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCcTpoMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOJIOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUSI UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[lepexoa MOTEHIMATBHON YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBI0 JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu padOThI CUJIbI ¢ U3BMEHEHUEM MEXaHMYECKON 3HEepruu
TeJia Ha MPUMEPE PACTIKECHUS PE3UHOBOTO XKI'yTa.

Pasznen 3. MonekyasipHas pu3suka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOM TEOPUM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUS 4YacTHL BemecTsa. MoJenu CTpPOEHMsS Ta30B, JKUAKOCTEH U
TBEPJIBIX TEJ U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moseky. KomndectBo BemectBa. [loctositHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana remneparyp
Llenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHUYECKOW TEOpHH HJACaIbHOro raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpellHEel KWHETHYECKON HSHEpPruM TEeIIOBOrO JBIKEHUS uactull Trasza. [llkama
temneparyp KensBuna. ['azoBbele 3akoHBI. YpaBHeHue MenaeneeBa—KianenpoHa.
3akoH [lanbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckne yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COETUHEHUH.

OmnbiTel 10 MU Py3UN )KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JABUKECHHUS.

Mogaens onbita IlTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, WILTIOCTPUPYIOIIAs TPUPOLY AABIECHUS ra3a HA CTEHKH COCya.

OnpIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS HJICAJIBbHOrO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IABJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEeHHssI SHEPIUS TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonmnuectBo temnorsl 1 padora. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  MJAEAJBHOrOo  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y I€IbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TEMI0TH pH TEIJIonepeaye.

[lonsitue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIWHAMUKHU.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMHUKU K u3ompoleccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Brtopoii 3akoH TepmoanHamuku. HeoOpaTuMocTh Mpo1ieccoB B IPUPO/IE.

TermmoBble  MammHbl.  [IpuHOUMOBI  ACHCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. Kos@duimeHT mosie3Horo
nevctBua TeroBo mammubl. [{ukn KapHo u ero kosdduiumeHT mnose3HOro
JNENUCTBUA. DKOJIOTMYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3mMeHeHre BHYTpPEHHEW J>HEpPruM Tejia MpPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM C)XATOro BO3ayXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOAEMOHCTpAIHs).

N3meHeHnune BHyTpEeHHEW S3HEpTrun (TeMIlepaTyphl) Tejla Npu TeIlonepeaaye.

OnbiIT 1Mo anauabaTHOMY pACHIMPEHHI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue yaenpHONU TENI0EMKOCTH.

Tema 3. Acpecammusie cocmoanus eeuwecmea. Dazosvle nepexoovl

[TapooOpazoBanue u koHaeHcanus. VMcnapenue u kunenue. AOGCONIOTHASA U
OTHOCHUTEJIbHASI BJIAXHOCTh BO3Ayxa. HacelllleHHbIM map. YaelbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KATICHUS OT JaBJICHHS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayyioB. Kuakue kpucrtamibl. CoBpeMeHHbIe MaTepuaibl. llnaBiaenue wu
KpUcCTaJIM3anus. Y IeabHas TerioTa miaasienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckre yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYUYEHUs] COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX TTAPOB.

Kunenuve npu moHW>KEHHOM J1aBJICHUU.

CnocoObl U3MEpEHUS BIAXKHOCTH.

HaOnroienrie HarpeBaHus U IUIABJIICHUS] KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpalus KpUCTaIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopmusie pabomol

N3mepenre 0THOCUTEIHLHOM BIIaXKHOCTH BO3AYXa.

Paznen 4. JinekTpoauHamMuka
Tema 1. dnekmpocmamuka
OnekTpu3auus Tela. OJEKTpUYecKuil 3apsan. [IBa Bula 3JIEKTPUYECKUX
3apsaaoB. [IpOBOAHUKH, AMAIIEKTPUKU M TMOJYNPOBOJHHUKU. 3aKOH COXPaHEHMUS
AIEKTPUYECKOTO 3apsija.
B3anmonenictBue 3apsanoB. 3akoH Kynona. To4euHbIN 3JIEKTPUYECKAN 3apsI.
Onextpudeckoe mnose. Hampsok€HHOCTh  3nekTpruyeckoro mnons.  IIpuHnun



CYHEPHO3ULIUNA DIEKTPUYECKUX ITosIeN. JIMHMKM HaANpsHyKEHHOCTH AJIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratudeckoro  moiss.  Ilotennuman.  Pa3HocTh
MOTEHUHUAIOB. [IpOBOAHMKM M JAMDIIEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.
JusnexTpryeckas MIpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: JJIEKTPOCKOIL,
AIEKTPOMETP, DSJEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIEHCATOpP, KONMUPOBAJIbHBIN alIapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEIL.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATHYECKAS 3aIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAJH
IIJJACTUH, PACCTOSHUS MEXKAY HUMH U JUDJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepeHnne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmosannwtit 31ekmpueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIOBUSL CYIIECTBOBAHUS DJIEKTPUUYECKOTIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenne. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIIECHUE. Y ICIBHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenpHOE, TApaJUIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora osmexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MourHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTPOJABWKYILAsA CHJIA U BHYTPEHHEE CONPOTHBJIEHUE HWCTOYHUKA TOKA.
3akoH Oma 111 TOJIHOM (3aMKHYTOM) 3J1eKTpruyeckol nenu. KopoTkoe 3aMbIKaHHe.

OneKkTpoHHAasT  MPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBHCHMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemMIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKMY. CoOcTBeHHas 151 IIPUMECHAs IIPOBOIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-nepexoja. [1oxynpoBoAHUKOBBIE IPUOOPBHI.

ONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciuiaBaXx  3JIEKTPOJIUTOB.
DIEKTpOIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.



DNeKTpuuecKuii TOK B Ta3zaX. CamMOCTOSTENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuyeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, HWCTOYHHMKM TOKA, OAIJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOIHUKOBBII 1101, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHS UWIMHAPUYECKUX NPOBOAHUKOB OT JUJIMHBI,
IUIOLIAH MONEPEYHOr0 CEYEHUSI U MaTepHUaIa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHne dIeKTpOABWKYIIeH cuibl. KopoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTB CONPOTHUBIICHUS METAJJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

HckpoBoii pa3psia M IPOBOIUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMenaHHOIO COEIMHEHHS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILEH CUIIbI MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habmroenue snextposimsa.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca ¢usznku 0a3oBoro ypoBHs B 10 Kitacce ocyliecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C KypCaMH MaTEMAaTHKH,
OMONOruM, XMMHH, Teorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, runores3a, (pU3MyecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHUe CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIUS,
napabona, runepbosia, ux rpa@uKd U CBOIMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIAECTBO,
BEKTOPBI U UX IPOCKLIUH HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBUKEHUE B >)KMBOW mpupoze, nuddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BHUbl TEIIONEpPEIayH, TEIUIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUSI B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIABIX TEJN, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHUYECKAS TUCCOIHAITHS,
rajibBaHUKA.

l'eoepaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeodOpa3oBaHUE ABIKEHUH C HCTOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHHS B TEXHUKE, MOAIIUITHUKYU, WCIOJIb30BAHUE 3aKOHA COXPAHCHMUS
UMIyJIbca B TEXHHKE (pakera, BOAOMET W JpyrHe), ABUTATEIh BHYTPEHHETO
CropaHwusi, mapoBas TypOWHA, OBITOBON XOJOJUIBLHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MAaTepHalioB, B TOM 4YHCJIE HAHOMATEPHAJIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, DJIEKTPOHATPEeBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTENBHBIC TPUOOPHI, TATbBAaHUKA.

11 KJTACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

IlocTosiHHBIE ~ MarHuThl.  B3amMojelCTBUE  IIOCTOSHHBIX  MarHUTOB.
MarnutHoe mnosne. Bekrop marauTtHOM wuHAYKUMH. [IpuHnmm cyneprno3unuu
MAarHuTHBIX noJyied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUN MarHUTHOM
WHIYKIWAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHoe TIOJ€ TPOBOJHHUKA C TOKOM. KapTuHa JWMHHN WHIYKIUU
MArHUTHOTO TOJISl JJIMHHOTO MPSMOTO HMPOBOAHUWKA M 3aMKHYTOTO KOJIBLEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaeicTBue npoBOHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHHE. J[BUKeHUE 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SBneHne BIIEKTPOMAarHUTHOW HWHAYKIUUA. [lOoTOK BEkTOpa MarHUTHOW
WHAYKUAHW. OJIEKTPOABIKYILAS CHJIA WHIYKIUMHA. 3aKOH 3JIEKTPOMArHUTHOMU
nHaykuuu Qapanest.

BuxpeBoe »3yeKTpUYECKOe ToJie. DNEKTPOABIKYIIAs CWIa WHIYKIHH B
MIPOBOJITHUKE, IBUAKYIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IOJIE.

ITpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHME CaMOMHAYKUIHUH. OJIEKTPOABMKYIIAs  CHUJIa
CaMOWHIYKIIHH.

OHeprusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTPOMCTBA M IPAKTUYECKOE MPUMEHECHHUE: TIOCTOSIHHbBIC
MAarHuThl, JJECKTPOMArHUThI, BJICKTPOJBUTATEb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JlvHUM UHAYKIIUX MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[evictBrue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3EKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHKYILIEH CHIIBI UHAYKIHUHA OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3ydeHrie MarHUTHOTO MO KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHIYKIUU.

Pasznes S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHUmHbsle Koj1edanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, ammiutyaa U ¢asza KojeOaHUM.
IIpyXMHHBIN MasATHUK. MaTeMaTUYEeCKUM MAasTHHUK. YPaBHEHUE I'apMOHUYECKUX
koseOanwmii. [IpeBpareHne sHepruy Mpyu TaApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UCAIbHOM KOJeOaTeIbHOM KOHType. AHAJOTUs MEXJIy MEXaHUYeCKUMH W
ANEKTPOMarHUTHeIMU KojeOanusimu. @Dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPIUU B UJEATBHOM KOJIEOATEIbHOM KOHTYPE.

[TpencraBienue o 3aTyxaromux KoneOaHUsSX. BoIHYKIEHHbIE MEXaHUYECKUE
kosieOanus. Pesonanc. BeiHy X A€HHBIE 2JIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemennblii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE€ W JIEHCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIpPsKEHMUSL.

Tpancdopmarop. [IpousBoacTBo, nepeaada U NOTPEOIICHUE IIEKTPUUIECKOM
DHEPIUMU. DKOJIOTMYECKUE PUCKU IPU IPOU3BOJCTBE JJIEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HM.

TexHnueckne yCTPOMCTBA M MNPAKTHUYECKOE NPUMEHEHHUE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU 3JEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTenbHON CHUCTEMBbI (NIPY>KUHHBIA WITH
MaTeMaTUYECKUIl MasTHHK).



HabOmoienne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaOGmronenue pe3oHanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HANPSHKEHUSI OT BPEMEHU) NS
AJIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1OCIEIOBATEILHOM COEOUHEHUU PE3UCTOpPA, KaTYIIKH
MHYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPONEPEaAUH.

Yyenuueckuii sxcnepumenm, n1abopamopuusie pabomol

HccnenoBanue 3aBUCUMOCTH TIEpUOa MaJbIX KojeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HUccnenoBanne T1EpEeMEHHONO TOKA B LENM W3  IOCIEIOBATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUNHbLE 80JIHbL

Mexanuyeckue BOJIHBIL, yCHOBUsS pacnpocTpaneHus. llepuon. CxopocTh
pacrpocTpaHeHus M JUiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIE BOJIHBI.
WNurtepdepenims u nupakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CJIIOBUSI U3JIYYEHHUS SJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BekropoB E, B, V B anekTpomarauTHoil BonHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, Mosapu3anus, audpakius,
unrepdepenius. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >M€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUE 3JEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUIMTBI pagUOCBS3U U TENEBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEN CPEBIL.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AMArHOCTHMKAa B TEXHHKE W MEJUIIMHE, pajap,
paanoNpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U IIPOJIOTBHBIX BOJIH.

Koneo6mtomeecs Teno kak UCTOYHUK 3BYKa.

HabGmronenue orpaxkeHus: 1 MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaoGmonenne nuatepdepeHunu 1 1uppakini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnroenrie CBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXxeHUE,
MpesioMJIeHUE, MOsIpU3anus, AUGpaKiys, UHTepPEpeHITHS.

Tema 3. Onmuka

I'eomerpuueckass onruka. lIpsMoinHENHOE pacIpoOCTpaHEHUE CBETA B
ogHopoaHou cpeae. JIyu cBera. ToueyHbld HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPETOMIIEHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja mNOJIHOTO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcust ceera. ClioxHbIN cocTaB 6esoro ceera. L[Ber.

ColOuparomie u pacceuBaroie JuH3bL. ToHkas muH3a. DOKycHOE
paccTosiHME W ONTHYeCKas cuja TOHKOM juH3bL. llocTpoeHune m300pakeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyiia TOHKOW JMH3BI. YBEIUYECHHE,
JTaBaeMoe€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HabOmOEHUS MaKCUMMYMOB U MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHOMN
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YcCIOBUE HaOIIOCHUS
[NIABHBIX ~MaKCUMYMOB TP MaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tossipusanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
doToamnmapat, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsamMonuHEHOE pACOPOCTPAHEHUE, OTPAXKEHHWE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpEeHHEE OTpakeHUe. Moiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUI B JIMH3AX.

Mopenu MUKpOCKOIIa, TeJIeCKona.

Hab6monenue naTepdepeniinu cBera.

HabGmonenne nudpakium cBera.

HaOmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ TOMOIIBIO MTPU3MBL.

[Tomydyenue ciexTpa ¢ mMOMOIIbI0 AUGPAKIIUOHHON PEIIETKH.

HabGmronenue nonsipu3aiuu cBeTa.

Yyenuueckuii sxcnepumenm, n1abopamopmuusie pabomol



N3mepenne nokaszaresns NpeIOMIIEHHS CTEKIIA.
HccnenoBanre CBONCTB U300paKEHHI B JIMH3AX.
HaOmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI cCIeNUAIbHON TEOPHUH OTHOCUTEIHLHOCTH

I'paHnnubl  NPUMEHUMOCTHM  KJacCuyeckor  MexaHukd.  [locrymarsl
CIICLIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, PUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpALIECHUE
JUTVHBL.

DHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ SHEPrUEd U UMITYJILCOM PEISTUBUCTCKON YaCTHULIBl. JDHEPrus
IOKOSI.

Paznen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onbitel A. I'. CToneroBa. 3aK0HBI
dboroaddekra. YpapHenue DiHmTerHa 11 pororddekra. «KpacHas rpaHuiiar
dboTorddexra.

JlaBrenne cBera. OnbiTel I1. H. JIeGenera.

XUMHUECKOE JIEVCTBUE CBETA.

Texnuueckre ycTpoilcTBa W MPaKTUYECKOE MpPUMEHEHHE: (POTOIIEMEHT,
dboTomaTuMK, cCoJIHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®doTo3(pdeKT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeHETo GoTodddexTa.

CBeToaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO 0 -4acTHII.
ILmanerapnas moxpens aroma. Iloctynatel bopa. U3myueHune u moriomieHue
(OTOHOB MpU MEPEXO/I€ aToMa C OJHOIO YPOBHS 3HEPrHUM Ha Apyrol. Bumsl
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonHoBsie cBoiicTBa yactull. Bosusl ge bpoitns. KopnyckyisipHO-BOJTHOBOM
Ty alli3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHuueckne yCTpOWCTBA WM MNPAKTUYECKOE NPUMEHEHUE: CIEKTPalbHbIN
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBIL BOJIHBI J1a3epa.

HaOnronenue nuHe4aThIX CIIEKTPOB U3TyUCHUSI.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol

HaOGmronenue muHe4aToro cekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paauoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paaroakTUBHOTrO u3nydeHus. CBoictBa anbda-, Oera-, TraMma-U3ITydeHUS.
BrnusiHne pagnoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnaa. DNEKTPOHHBIM U TMO3UTPOHHBIM OeTa-pacnan. ['amma-
U3JIly4eHre. 3aKOH PaJuOaKTUBHOIO pacIaa.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekT macchl sapa.

SAnepubie peakuuu. JleneHue u CUHTE3 SAEP.

Snepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON SJHEPTETUKHU.

DOneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtobl HaOMIOICHUS U PETUCTPALIMN AIIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIEe B3auMOJeHCTBUS. EAMHCTBO (hr3nyecKkoil KapTUHBI MUpAa.

TexHu4yeckne yCTpOHCTBA M NMPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUY€TUMK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

HccnenoBanre TpEKOB YacTHIL (TI0 TOTOBBIM doTorpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPUZNKH

Orarbl pa3BUTHs acTpoHOMMH. [IpHUKiIaiHOE 1 MUPOBO33pEHYECKOE 3HAUEHNE
aCTPOHOMMUH.

Bun 3Bé3nnoro HebGa. Co3Be3ausi, spkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBHKCHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTWBHOCTh. [crounuk sHeprum CosHUA MU 3BE3.
3BE3/bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpaJbHBIA KJlacC —
CBETUMOCTBY». 3BE3AbI TJIABHOM IMOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3J IJIaBHOW IOCIJIEIOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKJICHUH U 3Bosonuu ConHua u
3BE3]1. DTalbl )KU3HU 3BE3I.

Mineunsiii I[Iyte — nHama [Nanaktuka. Ilonoxenue u nBuxkenue CoJiHIIA B
[Namaktuke. Tunel ranakTuk. PaguoranakTuku U kBasapel. UEpHBIE OBIPHI B AIpax
rajgaKkTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ina. PazOeranue rajgakTuk.
Teopus bosnbuioro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeTaranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxkue nabnooenus

HaOmronennst HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUI JJIsl ONIpe/IeTICHUS MOJ0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEeBEpHOIO MOTYIIAPUS] U SIPKUE 3BE3BL.

Habmronenus B Teneckon Jlynsl, utanet, Miteanoro Ilytw.

O0o0maromuiee NOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUHM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIIMAJILHON M ATHYECKOU chepax AesTEIHbHOCTH YeIOBEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUN KapTHHE MHpPA, POJib PU3UUECKON TEOPHUH
B (opMupoBaHMM MpeACTaBICHUNH O (PU3NUECKON KapTHHE MHpaA, MECTO
(dbu3uYeCKOl KapTUHBI MUpa B OOIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kilacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMH MATEMAaTHUKH,
Ouonoruu, XuMuu, reorpaduy U TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIM (hakT, Tumoresa, (u3udeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pemwieHHE CHCTEMBI YpPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKUIMUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMUHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMM, MNPU3HAKK MOAOOUS] TPEYTrOIbHUKOB,
OTIpEJICIICHHE TUIONIAIN TUIOCKUX (puryp u o6bEéma Ted.

buonoeusa: »nekTpuueckue SBICHHS B JKUBOW MPUPOJE, KoJieOaTelabHbIC
JIIBUOKEHUS B KMBOM NMPUPOJE, ONITUYECKUE SBJICHUSA B JKMBOU MPUPOJE, ACUCTBUE
paanaluy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOW PpEIETKHU, CIEKTPAIbHbBIN
aHaIu3.



leoepaghusi:  MarHuTHBIE TIONMFOCA 3€MJIM, 3aJie)Kd MArHUTHBIX DY,
dhoTochEMKa 3eMHOM IMOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSCEHUM.

Texuonocusa: NWHUUA DJIEKTPOIEpENad, TEHEpPATOp IMEPEMEHHOr0 TOKa,
3JEKTPOJIBUTATENb, WHAYKLUHOHHAs II€Yb, pajap, PaauONPUEMHUK, TEIEBU30D,
anTeHHa, teiaedoH, CBY-meub, MPOCKIMOHHBIA aIapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebOHOro mpenMera «®Pusnka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus (6a30BBI YPOBEHB) JOHKHO 00ECIIEUUTH JOCTHIKEHHUE CIICTYIOITIX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3yJbTAaThl OCBOEHUSI yUeOHOTO0 npeaMera «Du3nKa» T0IKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarommxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTAIlMM, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHHM, COOTBETCTBYIOUIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3ZHEHHOTO
OMbITA U OMbITA ACATEIBHOCTH B MPOLIECCE peaau3allid OCHOBHBIX HaIlPaBIICHHIA
BOCIUTATENIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOHN MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIE€HA POCCUIMCKOTO OOIIECTBA;

MPUHATHE  TPATUIUOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTHYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTh B MHTEPECAX TI'PaKIaHCKOIO
OOIIECTBA, y4aCTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTEIbHON OpraHu3aIliig;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIILHBIMA MHCTUTYTaAMU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOMN AEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHUICKOM rpaXxJaHCKOM UJICHTUYHOCTH,
NMaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPAaBCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHKCIIE B
JIESITEILHOCTH YUYEHOIO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIyIIETO;

4) 3cTeTH4€eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOUAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
MPUCYIIETO GU3NUECKON HAyKe;



5) TpyA0BOr0 BOCIIMTAHUSA:

MHTEpPEC K pa3InyHbIM cdepaMm NnpodhecCHOHAIBHON ACSTENbHOCTH, B TOM
YHCJie CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH
(bU3HUKY HA TIPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0TrN4eCKOro BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh 3KOJOTHUYECKOW KYyJIbTYpbl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJOTHUECKUX MpoOIeM;

IJIAHUPOBAHUE M OCYLIECTBIICHHUE JICHCTBUN B OKPYKAIOLIEH CPEJIE HA OCHOBE
3HAHHU LEJIeH YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OMNbITa ACATEIBHOCTH JKOJOTUYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
u3ydeHus:  (QU3HKKA ~ OCYHIECTBJISATH  NPOEKTHYHO U HCCIEI0BATENHCKYIO
JEeSITENbHOCTh MHIWBUIYAIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHBbIE y4eOHbIE 1eHCTBUS
ba3oBble JJornueckue aAeicTBUs:
CaMOCTOSITEILHO  (OpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LEMU JACATCIBHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJIATH ~ 3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PacCMATPUBAEMBIX
(UBUYECKUX SABJICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS TPOOJIEMBI ¢ YU4ETOM aHaIn3a HMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUATILHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLIEHUBATh PUCKH MOCIEACTBUMN AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUN KU3HEHHBIX POOJIEM.
ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIFOYEBBIMU NOHATUSMH U METOJAMU
(bu3HUecKoi HayKu;



BJIa/IETh HaBbIKAMH y4eOHO-HCCIIEI0BATEIbCKON U MPOEKTHON JEATEIbHOCTH
B 00nacTu (pU3MKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOHUCKY
METOJIOB peuieHusl 3a/iad (U3MYECKOro COJIepKaHUs, MPUMEHEHHUIO Pa3IudHbIX
METO/I0B [TO3HAHHS;

BJIAJECTh BHJAMHM JEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllNY, MPeoO0pa3OBaHUIO M NPUMEHEHUIO B pPa3IMYHBIX Y4eOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX MPOEKTOB B 00JACTH (PUBHKHU;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyaJlM3MpPOBaTh 3ajaavy,
BBIJIBUTaTh THUIOTE3y €€ pElIEHUs, HAXOAWTh apryMEHTBhI U1 JI0OKa3aTesIbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh [apaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJAE pEIIEHUs 3aJaud pe3yJIbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTb M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTENIbHOM
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYeHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

yMETb NEPEHOCUTh 3HaHUS 1O (uU3MKe B NPAKTHUECKYIO 00JIacTh
KU3HEAEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX YUEOHBIX MTPEJAMETOB;

BBIJIBUTaTh HOBBIE UJIEH, IIPEJIaraTh OPUTrMHAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBUTb IPOOJIEMBI U 3a/1a4H, TOITyCKAIOIINE aJIbTEPHATUBHBIEC PEILLICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJETh HABBIKAMU MOJy4YeHUs] WH(POpMaluu (U3HUUECKOTO COAEPKaHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBISATh IOWCK, aHaJIM3,
CHUCTEMAaTU3alUI0 M HHTEPIpPEeTalni0 MHPOPMAlMU pa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HHPOPMALIUU;

UCIIOJIb30BaTh  CPEACTBa MH(OPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUIA B PELIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJa4 € COOJIIOJIGHMEM TpeOOBAaHUN OJPrOHOMHMKH, TEXHUKM O€30I1acHOCTH,
TUTUEHBI, pPEecypcocOepeKeHHsl, TMPABOBBIX W  OATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COAEpX aHHUs B pa3IMUHBIX (opMmaTax C
y4€TOM Ha3zHaueHUs UHPOpPMAIMK U LIEJIEBOM ayIUTOPUH, BbIOUpas ONTUMAJIbHYIO
(bopMy IpeACTaBICHUS U BU3yaIU3alUH.

KoMMyHuKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeliCTBHUSI:
OCYIIECTBJIATH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOH ACATEIBHOCTH;
pacmo3HaBaTh TMPEANOCHUIKA  KOH(MIMKTHBIX CHUTyallud ¥ CMSATYaTh
KOH(DIIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

MIOHUMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW WM WHIAWBHIYaJIbHOU
paboThI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUU € y4€TOM OOIIHUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh  LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBATh ACUCTBUA MO €€ NOCTHKEHHUIO: COCTAaBIISITh IUIAH JCUCTBUM,
pacnpenensaTe polM € YYETOM MHEHHHA YYaCTHUKOB, OOCYXJAaTh pPE3yJIbTATHI
COBMECTHOM paboOThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHMKAa KOMaHIbl B
o0l pe3yJsbTat 1o pa3pabOTaHHBIM KPUTEPUSIM;

[peajaraTb HOBBIE IIPOEKTHI, OLIEHMBaTh HWJEW C NO3ULUUU HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEAEHUE B PA3TUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJISTh MO3HABATEIbHYIO JEATEIBHOCTh B 00JIACTH
GU3MKK W acCTPOHOMHUH, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOATEJILHO COCTABJIAITh IUIAH PEIIEHUS PACYETHBIX M KaYECTBEHHBIX
3aJa4, IJIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH W MIPEANOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLIECHUE;

OLICHMBATh NPUOOPETEHHBIN OTIBIT;

cioco0cTBOBaTh (DOPMHUPOBAHHUIO W TMPOSBICHUIO SPYIUIMH B 00JIaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIH HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATEIHHOM  pedUieKCMW  KaK  OCO3HAHMS
COBEpIIAEMBIX JICMUCTBUA M MBICIHUTENIBHBIX MPOLUECCOB, HX PE3YJIbTATOB H
OCHOBAHU;

UCTIOJIb30BaTh MPUEMBI periekcrun JUis OLEHKH CUTYallud, BEIOOpa BEpHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS MO0 HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPH aHAM3E pe3yIbTaToOB
JeSITeNIbHOCTH;

MPUHUMATh Ce0sl, TOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTHX TIpH aHaIu3e pe3ybTaToB
JeSITeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mpornecce qocTwKeHUsS JTUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MPOTPAMMBI
mo ¢u3uKe A YPOBHA cpeaHero oOmero oOpa3oBaHUsS y 0O0yYarommuXxcs
COBEPIIICHCTBYETCS HMOIIMOHAIIbHBIH HWHTEJUICKT, TIPEAIOJIar afo I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATHHOE
COCTOSIHWIE, BUICTh HaIPaBICHUS Pa3BUTHs COOCTBEHHON 3MOITMOHATIBLHOU CQEPHI,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKIIOYAIONIETO CaMOKOHTPOIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJanTHUPOBATHCS K
HYMOIMOHAIEHBIM H3MEHEHHSIM U TIPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIOYAOIICH CTPEMIICHUE K JOCTHIKCHHIO IIEIH |
yCcrnexy, ONTHMHU3M, WHUIMATHUBHOCTh, YMEHHE IEHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIONIICH CTIOCOOHOCTh MOHMMATh AMOIIMOHAIIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TPH OCYIIECTBICHUH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITFOUAIONIUX CIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3pemniaTb KOHQIUKTHL.

HNPEAMETHBIE PE3YJIbTATDI

K koniy oOyuenuss B 10 kjacce mnpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MecTo (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHalibHasl TOYKa, MHEPIUMaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPOE TEIIO,
WJICATIbHBIN Ia3, MOJECIA CTPOCHUS Ta30B, KUIKOCTEW U TBEPABIX TEJI, TOUYECUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3NUECKUX 3a/1a4;

pacno3HaBaTh (pu3MYECKue SABJICHUS (MIPOIECCHI) U OOBSICHATh MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHHS BELIECTBA U



JIEKTPOAVMHAMUKHU:  PAaBHOMEPHOE M PAaBHOYCKOPEHHOE  IPSIMOJIMHEHHOE
JIBIKEHUE, CBOOOJHOE TaJieHue TeJ, ABWKEHUE [0 OKPYKHOCTH, WHEpIuS,
B3auMoJielicTBue Tel, nuddys3us, OpOyHOBCKOE IBUKEHHUE, CTPOCHHUE JKUJKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00BbEMA TEJ IPU HAIPEBAHHUHM (OXJIAXKIEHUH ), TETIIOBOE
paBHOBECHUE, UCIIAPEHHE, KOHACHCALWs, IUIABICHUE, KPUCTAIUIM3ALMsA, KUIICHUE,
BJI&YKHOCTbh BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a MPHU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKAY I[apaMEeTpaMH COCTOSIHMSL Ta3a B  M30IpoIeccax,
ANEKTpU3aLMs TEJl, B3aUMOACHCTBHE 3apSAI0B;

OINKCHIBAaTh MEXAHUYECKOE IBUKEHHE, WCIOJb3Yys (PU3MUECKHE BETUUYHMHBI:
KOOpAWHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CHUJa,
HUMITYJIbC T€JIa, KUHETUYECKAS DHEPTHs], NOTCHUMAIbHAs dHEPrUs, MEXaAHUYECKas
paboTa, MeXaHM4YecKash MOIIHOCTb; NPH ONUCAHUU NPABWIBHO TPAKTOBATh
(Gu3NYECKUi CMBICT HCIOJB3YEMBIX BEJIUYUH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIIUYUHY C JAPYTHUMH
BEJIMYMHAMU;

ONMCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHMS,
UCTIONBb3ysl (U3MYECKHE BEIUYMHBL: JaBJICHUWE Tas3a, TemIepaTypa, CpemaHss
KMHETUYECKAsI SHEPrUs XaOTHYECKOIO0 JABHUKEHHS MOJIEKYJ, CPEAHEKBaAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMUYECTBO TEIUIOThI, BHYTPEHHssI 3HEprusi, padbora rasa,
KO3((PUIMEHT TMOJE3HOr0 JEWCTBHS TEIJIOBOTO JBUraTeNs; MpPU OMHCAHHUH
IPaBWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICI HCIOJIBb3YEMbIX BEJIMYUH, UX
00O3HAaUeHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJIbl, CBA3BIBAIOLIUE JAHHYIO
(U3HYECKYI0 BEIUYHUHY C IPYTUMH BEIIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUUECKUE CBOKCTBA BEIIECTBA U DJIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEITUUMHBL: SJICKTPUUECKUN 3aps,
ANEKTPUYECKOE MOJIE, HANPSKEHHOCTD MOJISI, HOTEHIMAJ, Pa3HOCTh MMOTEHIINAJIOB;
Ipy ONHCAHUM TPABWIBHO TPaKTOBAaTh (PUIMYECKUNA CMBICT HCHOJIb3YEMbIX
BEJIWYNH, MUX OOO3HAYEHHS M E€IUHULBI; YKa3blBaTh (POPMYIIbI, CBSA3BIBAIOIIME
JaHHYIO (PU3MUECKYIO BETUUUHY C IPYTMMH BETUUMHAMU;

aHANM3UPOBATh (PU3UYECKHUE IMPOIIECCHl U SIBJICHUS, UCIOJB3Yys (pu3nyeckue
3aKOHBI Y IIPUHLIUIIBL: 3aKOH BceMUpHOro tsarorenus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPaHEHHsT MEXAaHMYECKOM DJHEPrUH, 3aKOH COXPAHEHUS MMITYJIbCa,
INPUHIUI CYNEPIO3ULIUA CHJI, IPUHIMUI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISAPHO-KMHETUYECKYIO TEOPUIO CTPOEHHS BELIECTBA, Ta30BBIC
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHHUS MOJIEKYJH C
a0COJIFOTHOM TeMmepaTypoH, MEepBbIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHMUS
DIIEKTPUYECKOro 3apsiaa, 3akoH KysloHa, mpu 3TOM pasnuyaTh CIOBECHYIO
(bOpMYIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUs (TpaHULIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3auyarh yCJIOBHsS UX O€30MACHOTO MCIIOJIb30BAaHUS B
MOBCEJIHEBHOM KU3HU;

BBIMIOJHATh JKCHEPUMEHTHI IO HCCIENOBAaHUIO (DU3MUECKHX SIBICHUN U
IPOLECCOB C HCMOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUIl, MPH 3TOM
dbopMmynupoBath MpobieMy/3ailady M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY M3 MpPEUIOKEHHOTO O0OpYyJIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIHpOBaTH BBIBO/IHI,

OCYILECTBIISAThH NMPSMbIE U KOCBEHHBIE U3MEpPEHUsI (PU3NYECKUX BEIUUUH, PU
ATOM BBIOMPATh ONTUMAJBHBIN CIIOCOO HM3MEPEHHUS M MCIOJIb30BATh W3BECTHBIC
METO/bI OLIEHKU ITOTrPEIHOCTEN U3MEPEHNUN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3MYECKMMH  BEITUYMHAMU  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
buKcHpoBaTh PE3yNbTaThl MOJYYECHHOM 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B
BU/JIE TAOJIUII U TPpapUKOB, A€NaTh BEIBOABI MO pe3yJIbTaTaM UCCIIEeI0BaHNUS;

coOJro1aTh MpaBmiia 0E30MacHOr0 TpyAa MPU MPOBEACHUU HCCIEIOBaHUN B
paMKax y4eOHOro SKCIIEpUMEHTa, Yy4eOHO-MCCIIENOBATENbCKON M IMPOEKTHON
NESATEIPHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
o0opy10BaHUS;

pemarb pacy€THhle 3aJadyd C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3MUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a yCIIOBUS 3a]1a4uu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXOUMBbIC ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHWBATH PEATBHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3UYECKOMN BETUIHHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4U: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
HEMOYKY PACCYXKICHUN C OMOpoil Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuzuYecKue sIBJICHNUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIE
nH(OPMAITMOHHBIE TEXHOJIOTHH JIJIS TMOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEJICTaBIICHUsS Y4eOHON M HAyYHO-TIOMYJISIpHOU MH(OpMAIU, TOTYYSHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKH aHATTU3UPOBATH MOTydaeMyto HHPOPMAITHIO;

NPUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOUIETO MHpa, B PAa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUS MO (pU3MKe B MOBCEIHEBHON KU3HU
JUIsl o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIlEeHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAaHEHUS 3/I0POBbS U COOIOJCHHSI HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KaloIlel cpejie;



paboTaTh B TpyINIle C BBIMOJHEHUEM PA3THYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbl, PAIMOHAIBHO pacHpelesTh O0O0S3aHHOCTH W
IUIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJleKBaTHO OLIEHUBATh
BKJIAJT K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbl B PEIICHUE pACCMaTPUBAEMOM TPOOIEMBI.

K xoniy oOyuenuss B 11 kjacce mpeaMeTHbIC pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBbHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HYecKoi KapTUHBI MUDPA;

VYUTBHIBATh TPAHUIIBl TPUMEHEHHUS] H3YUYCHHBIX (PU3UYECKUX MOJICIICH:
TOYEYHBIN 3JEKTPUUECKUI 3apsij, JIy4Y CBETa, TOUCUHBI NCTOYHHMK CBETA, A/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO SiApa NpH PelieHuHu (HU3NIECKUX
3a/1ay;

pacno3HaBaTh (pU3MUYECKUEe ABJICHUS (MPOILECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKH: 3JIEKTPUUYECKAS] TPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MarHUTHOE JIEMCTBHS TOKA, B3aUMOJCICTBUE
MAarHuTOB, JJICKTPOMAarHuTHasT WHAYKUWSA, JEHUCTBUE MArHUTHOIO TMOJiA Ha
MPOBOJHUK C TOKOM W JBWXKYIIMWCS 3apsij, 3JIEKTPOMAarHUTHBIE KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W TNONApU3alMs CBETa, JHUCIEPCUS CBETa,
dbotoanekTpudeckuit 3pdext (pororddekrt), cBeToBOE NaBlieHUE, BOZHUKHOBEHHE
JMHENYaToro CIEeKTpa aroMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHas

pPaaAnOaKTUBHOCTD,
OIINCBIBATh H3YYCHHBIC CBOMCTBA BCIICCTBA (BHGKTpI/I‘-ICCKI/Ie, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPOBOAUMOCTD Pa3JINYHbIX CpGI[) )51

AIIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLECCHI), HCHONB3Yyd (U3UUECKUE BEIUYUHBI:
DIEKTPUYECKUN 3apsif, CHJIa TOKA, JJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUYECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHILIMAJTOB, AJIEKTPOJBIKYILAs CUia, paboTa TOKa,
MHIYKIUS MAarHUTHOTO Imousi, cwia Amnepa, cwia JIopeHua, WHIYKTHBHOCTB
KATYIIKW, DHEPrus JJIEKTPUYECKOTO W MArHUTHOIO IOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B Ipolecce
TFApMOHMYECKUX D3JEKTPOMAarHUTHBIX KojeOaHuM, (OKyCHOE pacCTOsHUE U
ONTUYECKasl Cuja JIMH3bI, NPU OMNHCAHUM NPABUIBHO TPAKTOBATh (PU3MUECKUM
CMBICJI HCIOJIb3YEMBIX BEIUYMH, HMX OOO3HAUYE€HHUs] M €IUHMIIbI, YKa3blBaTh
(GopMysbl, CBA3BIBAIOLIME JAHHYIO (PHU3MYECKYI0 BEIUYUHY C JAPYTHUMH
BEJINYMHAMU;

ONMCBHIBATh H3YyYEHHBIE KBAHTOBBIE SBJICHUA W IPOLECCHI, HCIOJIb3Ys
(bu3MYEeCKUEe BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U



94acToTa CBETa, PHEPTUS M UMITYJIbC (DOTOHA, TIEPHO/T MOTypacnaga, YHEPTUs CBS3H
aTOMHBIX SIZIEpP, TPU OMUCAHWUU MPABUIBLHO TPAKTOBaTh (HU3UUECKUN CMBICIH
HCIIOJB3YEMBIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONIME JIaHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTUMU BeJIWYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIHHBL;

aHANM3UPOBATh (PU3UYECKHUE MPOIIECCHl U SIBJICHUS, UCIOJB3Ys (pu3nyeckue
3aKOHBI U MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCIEI0OBATEILHOIO U MAPAILICIBHOTO
COEMHEHUSI MPOBOJHUKOB, 3akOoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHYKINH, 3aKOH MPSMOJUHEUHOTO0 PAaCIPOCTPAHEHUS! CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE DiHIITeHHa mns pororddekra,
3aKOH COXPAHEHHUSI DHEPruH, 3aKOH COXPAHCHUS HUMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOrO 3apsiia, 3aKOH COXPAHEHUsS MACCOBOrO YHCIA, MOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, Py STOM pa3iudarh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHMIlbl, O0OJACTH)
MIPUMEHUMOCTH;

OMPENENATh HAMPABJICHUE BEKTOPA UHIAYKIIMM MAarHUTHOTO MOJISI TPOBOIHUKA
C TOKOM, cuiibl Amriepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBATh H300paXEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI MO HCCIEIOBAHUIO (U3UYECKUX SIBICHUM U
MPOILIECCOB C HCIOJIb30BAaHUEM IMPAMBIX W KOCBEHHBIX HW3MEPEHUIl: MpPU HTOM
dbopmynupoBath MpobieMy/3alady M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIHpOBaThH BIBO/IHI,

OCYIIECTBIISATh MPSAMbBIC M KOCBEHHBIE M3MEPECHHS (PU3NUECKUX BEIUYUH, TIPH
TOM BBIOMPATh ONTUMAJBHBIN CIIOCOO HM3MEPEHHS M MCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUN;

UCCIEI0OBATh 3aBUCUMOCTH (DU3MYECKUX BEIMYUH C HUCIOJIb30BaHUEM
OPSMBIX HM3MEPEHHWIl: TMPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BUJE TAOJIHIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM UCCIICIOBAHMUS;

coOJro1aTh MpaBmiia 0E30MacCHOr0 TpyAa MpPU MPOBEACHUU HCCIEIOBaHUN B
pamMKax ydeOHOTO OJKCIEPUMEHTa, Yy4eOHO-MCCIEOBATEIIbCKONM U TMPOEKTHOMN
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
o0opy10BaHUS;

pemarb pacy€THhle 3aJadyd C SIBHO 33JaHHOM (PUM3MYECKOW MOJEINbIO,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3aja4H
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIBI,



HEOOXOJUMbIE JUIsl €€ pellleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATbHOCTD
MOJyYE€HHOT0 3Hau€HUs (PU3NYECKOMN BETNUUHBI;

pemaTh Ka4ECTBEHHBIE 33/1a4l: BBICTPAUBATh JOTUYECKU HENPOTUBOPEUUBYIO
LIETIOYKY PACCYKIECHHM C OMOpPOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYECKHE SIBICHNUS,

UCIOJB30BaTh  MpPU  pPEIIEHUH  y4yeOHBIX  3aJa4  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
Y TPECTaBIICHNUs YYEeOHON M HAyYHO-NOMYJISIPHOW MH(pOpMaLUU, NOJTyYEHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTU3UPOBATH MOJIydaeMyt0 HHPOPMAIHUIO;

OOBSICHATh NPUHLMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUA UX 0€30MaCHOI0 MCIOJIb30BAaHUSI B TOBCEAHEBHOM
JKU3HU;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOLIETO MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHHUS MO (PU3MKE B MOBCEAHEBHOM KU3HU
Ui obecrieyeHus: 0€30MacHOCTH MU OOpalleHnH ¢ MpUOOpaMyu U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsl COXPAaHEHUS 3JI0POBbS U COOJIOJEHHUS HOPM DKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CpeE;

paboTaTh B TIpylNI€ C BBINOJIHEHUEM PA3NIHYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBaTh pPabOTy TIpPyNNbl, PaLMOHAIBHO PpACHpPEleNsITh OO0SI3aHHOCTU U
IUIAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalHsAX, aJ€KBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMNIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

HaunMeHoBaHue pa3ieioB U TeM

KoanuecTBo yacosB

DJIeKTpPOHHbBIe (HU(PPOBHIE)

Ne n/mm KonrtpoJsbnsie | IIpakTHyeckn
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThbI e padoThbI
Paznen 1. DU3UKA U METObI HAYYHOI'O ITO3HAHUSA
()
1.1 MISHIA H METOJB! HAyHHOTO 2 https://m.edsoo.r/AVIAWVNQO
MO3HAHUS
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka https://m.edso0.ru/SNO2MCWXU
2.2 Jmaamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHbBI COXPAHEHHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
o i o
3.1 CHOBBE MOTICKY HIPHO-KHHCTIHECKON 9 1 https://m.edsoo.ru/HRGVSNOPE
TEOPUH
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KIL6RS9
A .
33 TPETATHAIE COCTOTHMA BEIECTRA 5 https://m.edsoo.ru/HSM355JCH
®a3oBbIe IEPEXOJIbI
Hroro no pazgeny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 DNIEeKTpOCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP72QLI



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

ITocTOSAHHBIN 3JIEKTPUUECKHI TOK.

4.2 12 https://m.edsoo.ru/GEWTDOQXWW
Toku B pa3muyHbIX cpeaax
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME



https://m.edsoo.ru/GEWTDQXWW

11 KIIACC

HanmeHoBaHMe pa3/ie/ioB U TeM

KoanuyecTBO 4acoB

JIeKTPOHHBIE (HH(POBHIE)

Ne n/mn Kontpoabnsie | IIpakrnyeckn
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI e padoThbl
Paznen 1. JIEKTPOJANHAMUKA
M .0
1.1 ATHHTHOC TOJIC. JIICKTPOMATHHITHAA 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHIYKIHS
Hroro no pazgeny 11
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexartirieckie i S/ICKTpOMATHHTHbIC 9 1 https://m.edso0.ru/3TLNQKPG6
KosneOaHus
M
2.2 CRAHIHCCKHD H SHCKIPOMATHITTHRE 5 1 https://m.edso0.rt/WQT6385V 1
BOJIHBI
2.3 Onrtuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEITUAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OcHOBBI cIENIMATIBHON Teopun

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCUTEIBHOCTHA
Hroro mo pazneny 4
Pasznea 4. KBAHTOBAS ®PU3UKA
4.1 OJIeMEHTHI KBAHTOBOUM ONTUKH https://m.eds00.ru/SWOVAWOQRS
4.2 Crpoenue atoma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE S1pO https://m.eds00.ru/97MCIDZXQ



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

Hroro no pazgeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

5.1 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 7 1 https://m.edso0.ru/3EOD6KXI9

Hroro no pasneny 7

Pa3nesn 6. OBOBIIIAIOIIEE IIOBTOPEHHUE

6.1 O6o0maroree MOBTOPEHHE 4 https://m.edsoo.ru/O2JEGZCIM
Hroro no pazgeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB ITO

[NPOTPAMME 68 4 !



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




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoJbLHBI
Bcero P
e padoThbI

IIpakTHyeckue
padoThI

Jara
H3YYeHUS

JIeKTPOHHBIEe IH(POBbIE
o0pa3oBaTe/bHbIE PeCypChl

®dusnka — Hayka o IpUpOJIE.
HayuHble MeTO/1bl TO3HAHUS
OKpY KaroIlero Mupa

https://m.edsoo.ru/YXGQSPM1P

Poab u mecTo pusuku B
bopMHpPOBaHUM COBPEMEHHOM
Hay4YHOW KapTUHBI MUPA, B
MPAKTUYECKOU JIESITEIHbHOCTH
monen

https://m.edsoo.ru/SHSXWFFVO

Mexannueckoe OBUKEHHUE.
OTHOCHUTENIHFHOCTD
MEXaHUYECKOTO JBUIKECHMUS.
[Tepemernienue, CKOPOCTb,
YCKOpEHHUE

https://m.edsoo.ru/RSOAQV5ZX

PaBHOMEpHOE NIpsIMOJIMHENHOE
JIBYDKEHUE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYyCKOpeHHOE
pr[MOJ'IHHGﬁHOC JBUXCHUC

https://m.edsoo.ru/MDIDKJOUB

CBoOoiHOE TajieHue. Y CKOpeHHe
CcBOOOJHOTO IMaJECHUSA

https://m.edsoo.ru/MXPLZIX8J

KpuBonuHeliHoe ABUXKEHUE.
JBr>keHue MaTeprualbHOM TOUKHU
10 OKPY>KHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/YXGQSPM1P

[IpuHIIUTT OTHOCUTETLHOCTH
lNanunes. MuepunanbHbie
cuctemsl orcuera. [lepBriil 3aK0H
Hrrotona

https://m.edsoo.ru/J6QY7N3IWN

Macca tena. Cuia. [lpunuun
cynepno3uiuu cuil. Bropoi
3akoH HeroToHa s
MaTepUAIbHON TOUKHU

https://m.edsoo.ru/BVINWTAQH

10

Tpernii 3axkoH HproTOHa 111
MaTepHaIbHBIX TOUEK

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMUPHOI'O TATOTEHUS.
Cuna tsxectu. [lepBas
KOCMHYECKas CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyrocru. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVFEXEQD

13

Cuna tpenus. Koapdunment
Tpenus. Cuiia COpOTUBIICHUS
NP JIBIXKCHHUHU TeJla B JKUIKOCTH
WU Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarenbHoe U
BpallaTeIbHOE JBUKEHUE
a0COTIOTHO TBEPIOTO TeNa.
MowmeHnT cuisbl. [lnedo cumel.
YcnoBust paBHOBECHS TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

Nmmnysibc MaTepuanbHON TOUYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK.
Nmnynbe cubl. 3aKOH

https://m.edsoo.ru/MSJQTKNWC



https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/J6QY7N3WN

COXpaHEHHUs UMITYJIbCA.
PeakTuBHOE IBUXKEHUE

16

Pabota u MOLTHOCTD CUITBIL.
Kunernueckas sHeprus
MaTepuanbHOU To4kU. Teopema
00 U3MEHEHUU KHHETHYECKONH
SHEPruu

https://m.edsoo.ru/J1V59L28B

17

[TorennmansHas 3Heprus.
[ToTenumanpHas sHEPTUS YIIPYTO
neGOopMHUPOBaHHON TPY>KUHBI.
[TorenmanpHas 3HEprus Tena
BOJIM3U MTOBEPXHOCTU 3EMITH

https://m.edsoo.ru/RNEXJW4KF

18

IloTenumnanbHBIC U
HETOTCHINAIbHBIC CUJIEL. CBSI3b
paboThl HEMOTEHITMAIBHBIX CHII C
M3MCHCHHEM MEXaHHICCKOM
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAHEHUS MEXAHUYECKOMN
SHEpPruu

https://m.eds00.ru/DA3QVTOXQ

19

JlaboparopHast pabota
«HccnenoBanue cBsizu pabOTHI
CHUJIbI C UBMCHCHUEM
MEXaHHUECKOW PHEPTUH Tejla Ha
[IPUMEpE PaCTKECHUA
PE3UHOBOTO KTyTa

https://m.edsoo.ru/W1R4R88UG

20

Konrponsnas pabora o Teme
«Kunemaruka. /lunamuka.
3aKOHBI COXpaHEHUS B
MEXaHUKE»

https://m.edsoo.ru/LNM6EK6YY



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/J1V59L28B

21

OCHOBHBIE TOJIOKEHUS
MOJIEKYJISPHO-KHHETUYECKON
Teopur. BpoyHOBCKOE IBUKCHHE.

Auddysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBUKEHUA U
B3aMMOECHCTBHS YaCTHI]
BelecTsa. Mozaenn CTpoeHus
ra3oB, JKUIAKOCTEH U TBEPIBIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konuuectso
BemecTBa. [locrosnnas
ABoraapo

https://m.edsoo.ru/FLIBAQDI13

24

TernnoBoe paBHOBECHE.
Temneparypa u e€ u3MepeHue.
[ITxana remnepatyp Llenbcus

https://m.edsoo.ru/WPNY6QAS8Z

25

Wneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOGcomoTHas TeMrepaTypa Kak
Mepa CpeTHEN KMHETUYECKOMN
SHEPTHH JIBHXKEHHS MOJIEKYJI.
YpaBHenue Menzeneena-
Kunaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akon JlanbToHa. I'a30BBIC
3aKOHBI

https://m.edsoo.ru/Y3IWB66I3A

28

JlaGopaTtopHnas pabota
«Hccnenosanue 3aBUCUMOCTH
MEX]ly IapaMeTpaMu COCTOSTHUS
pa3peKEeHHOTO raza»

https://m.edsoo0.ru/35DBLKT96

29

H3onporiecchl B nealbHOM rase

https://m.edsoo.ru/OZJ3KZNI5



https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/OEY9VYU2B

U uX rpapudyeckoe
npeCTaBICHNE

30

BryTtpeHnHss sHeprus
TEPMOJMHAMHUYECKON CUCTEMBI U
CHOCO0bI €€ U3MEHEHHS.
KomnyecTBo TemnoTs! u pabora.
BryTpeHnHss 3HEeprus
OJIHOATOMHOT'O HJEAJIBHOTO Ta3a

https://m.eds00.ru/9JQITVXIE

31

Bunael rerionepenaun

https://m.eds00.ru/36JJI20W9

32

VY aennHas TEIIIOEMKOCTD
BemecTBa. KonmduecTBo TEIIOTHI
IpH TeIIonepeaaye.
AnmabaTHBI Tporecc

https://m.edsoo.ru/5SK3Y4H86L

33

[IepBrlil 3aKOH TEPMOAMHAMUKHU
Y €ro NpUMEHEHHE K
u3omnpoueccam

https://m.edsoo.ru/2HO6R3GAS8

34

HeoOpaTtumocTs npoiieccoB B
npupojie. Bropou 3akon
TEPMOJIUHAMUKHU

https://m.edsoo.ru/S85LWDFTS

35

[Tpunnun aevicteus u K11
TEIUIOBOI MAaIITUHEI

https://m.edsoo.ru/DLCDEAAUC

36

ukn Kapnao u ero KIT/]

https://m.edsoo.ru/4XPSAOV7M

37

DKOJ0ru4ecKue MpooIeMbl
TETIOIHEPTETUKU

https://m.edsoo.ru/P07ZMYMSI

38

Ob6o06maromuit ypok
«MornekynsipHas pusnka.
OCHOBBI TEPMOTTHAMHKH)

https://m.edsoo.ru/9EKZ0DDWP

39

KonTponbhas pabota no teme

https://m.edsoo.ru/RCARYE6ZX



https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/9JQITVXI8

«MonekynspHas pU3HKa.
OCHOBBI TEPMOTUHAMHKID)

40

[TapooGpazoBanue u
KoHzeHcauud. Mcnapenue u
KUIIEHHE

https://m.eds00.ru/X48Q078EE

41

AOCOIIOTHAST U OTHOCUTEILHAS
BJIQYKHOCTH BO3/yXa.
Haceimennslii map

https://m.edsoo.ru/98HVAEBMM

42

TBépnoe teno. Kpucrammueckne
U amop(HBbIe Tena. AHU3OTPOIUS
CBOMCTB KpucCTaJLIOB. JKujakue
Kkpuctaibl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

[1naBneHue U KPUCTAIUTH3AIIUS.
VY aenbpHas TEIIOTa TUIABJICHUS.
Cyb6numarus

https://m.edsoo.ru/OX117G6MR

44

YPaBHeHI/IC TEMI0BOro OanaHca

https://m.edsoo.ru/OIUXGN211

45

DIeKTpu3aius Tedl.
DnekTpudeckui 3apsia. [IBa Buaga
JNEKTPUYECKUX 3apsIO0B

https://m.edsoo.ru/QJ2S7WSBM

46

[IpoBOoAHMKY, AUATEKTPUKH U
MOJIYITPOBOTHUKH. 3aKOH
COXPAHEHHUS AIEKTPUUYECKOTO
3apsna

https://m.edsoo.ru/F3YVPQUYH

47

BsaumoneiictBue 3apsi1oB. 3aKOH
Kynona. Toueunsrit
JJIEKTPUYECKUI 3aps]T

https://m.edsoo.ru/SU3BUOTHH

48

Hanps:kEHHOCTB 3JIEKTPUUECKOTO

https://m.edso0.ru/9IKAWD2V6



https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/X48Q078EE

nosist. [IpuHnun cynepnosuuuu
ANIEKTPUYECKUX Nosel. JInnun
HaNPSKEHHOCTH

49

PabGoTa cui
3JIEKTPOCTATHYECKOTO TOJIS.
Ilorennuan. PasHocTb
MMOTEHI[MAJIOB

https://m.edsoo.ru/VOPDYASLF

50

[IpoBOHUKY M THUANEKTPUKH B
JIEKTPOCTATUYECKOM TI0JIE.
Jwusnexrpudeckas
IPOHUIIAEMOCTh

https://m.edsoo.ru/12P2S3127

51

Onexrpoémkocts. Konaencarop

https://m.edsoo.ru/BIUPRD52W

52

ONEKTPOEMKOCTH INIOCKOTO
KOHJIEHCAaTopa. JHeprus
3apsHKEHHOI0 KOHAEHCAaTopa

https://m.edsoo.ru/XPUKP82VS8

53

JlaGopaTopHas pabota
"N3Mepenue 2JIeKTPOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[TpuHIMT AEHCTBUS U
MIPUMEHEHNE KOHJIEHCATOPOB,
KOIMPOBAIBHOTO arnmapara,
CTPYWHOTO ITPUHTEPA.
DIeKTpOCTaTUYECKas 3aIlHUTa.
3a3eMiIeHHE AJIEKTPOIIPHOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DIIEKTPUYECKHM TOK, YCIOBHS
€ro CyLIECTBOBAHHS.
[TocTostHHBIN TOK. CHila TOKA.
Hanpspkenue. ConpoTuBiIeHHE.

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/B1UPRD52W
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https://m.edsoo.ru/VOPD9ASLF

3akon Oma 1l ydacTKa Henu

56

IlocnenoBarenbHOE,
napajuieIbHOE, CMEIIaHHOE
COC/IMHEHHE MPOBOIHUKOB.
JlaGopaTtopHnas pabota
«/3y4eHne cCMEenaHHOro
COCTMHECHHS PE3UCTOPOBY»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

Pabota u momHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon OMa 11 TOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOU
uenu. Kopotkoe 3ambikaHue.
JlabopaTtopHas pabota
«M3mepenne D/1C ncrtounuka
TOKa U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS»

0.5

https://m.edsoo.ru/YNSBF7PBS

59

PesepsHblit ypok. KonTponbHas
pabora 1o Teme
"DnexTpoauHamMuka’ /
Bcepoccuiickas npoBepodHas
paborta

https://m.edsoo.ru/MFM6EIESX

60

Ob6o06maromuit ypok
«DneKTpoANHAMHKAY /
Bcepoccuiickas npoBepo4Has
pabora

https://m.edsoo.ru/PS6MDY07H

61

9HeKTpOHHaH MpoOBOANMOCTD
TBépI[LIX METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHHA MCTAJIJIOB OT

https://m.edsoo.ru/WMNNBQLI9H



https://m.edsoo.ru/WMNNBQL9H
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https://m.edsoo.ru/SLKT3UPUR

TEMIEPaTypHI.
CBepXIpoBOAMMOCTh

62

DNeKTpUYECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBoaHUKH, UX
coOCTBEHHAas U pUMECHast
npoBoauMocTh. CBoiicTBa p—n-
nepexona. [lomynmpoBogHUKOBBIE
npuOopsI

https://m.edsoo.ru/S55A1DQUR

64

DIEeKTpUUECKU TOK B pacTBOpax
U pacIuiaBax 3JIEKTPOJIUTOB.
DNEeKTpOIUTHYECKAS
JUccoIanus. JIeKTPOIn3

https://m.eds00.ru/QUOQUWV91

65

DNEeKTPUYECKUN TOK B raszax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENILHBIN pa3psi.
Monnaus. [1nazma

https://m.edso00.ru/2VX2KLFQA

66

DieKTpudecKue Mpudopsl U
YCTPOMCTBA U MX MPAKTUIECKOE
npumMeHeHue. [IpaBuiia TeXHUKH
0€e30IacCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbhas pabota no teme
«2nektpocratuka. [locTosTHHBII
aneKTpuyeckuit Tok. TokH B
pa3IMYHBIX Cpeax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBubIil ypok. O6006maronuit
ypok 1o TeMam 10 kiacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I1O

68
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ITPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtposabHble
padoThl

IMpakTnyeckn
e padoThbl

Hara
H3Y4YeHH S

DJIeKTPOHHbIe N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

ITocTosTHHBIE MAarHUTEI U UX
B3auMoJercTBUE. MarHuTHoe
nose. BeKTop MarHuTHOM
WHAYKIUU. JINHUA MarHUTHON
WHIYKIUU

https://m.edsoo.ru/4DMOYIIN6

MaruuTHoO€ 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
BzaumoneicTerue MpOBOJHUKOB C
TOKOM

https://m.edsoo.ru/1L5SCT47FX

JlabopaTopHas pabota
«M3y4eHne MarHuTHOTO TIOJISt
KaTyIIKA C TOKOM

https://m.edsoo.ru/HGHXILNLRZ

JlelicTBuE MarHUTHOTO TOJISI HA
MIPOBOAHMK C TOKOM. Cuiia
Awmmepa. JlaboparopHas pabota
«Hccnenosanue neucTBUS
MIOCTOSIHHOTO MAarHUTa Ha PaMKy
C TOKOM)

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MarHUTHOTO TOJISI HA
JBIDKYIIYIOCS 3apSKEHHYIO
yactuiyy. Cuna Jlopenma. Pabota
cuiel JlopeHna

https://m.edsoo.ru/7ABZQGQC9

3J'ICKTpOMaFHI/ITHa}I HUHAYKOUA.

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/UVHDISEX4
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https://m.edsoo.ru/4DM0YIJN6

[ToTok BeKTOpa MAarHUTHOM
uHaykiuu. DJ1C nHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanes

JlabopaTopHas pabota
«Hccnenosanue sBiIeHUA
3H€KTpOMaFHI/ITHOI>'I UHAYKIOUN

https://m.edsoo.ru/XZS5MQCBU

NunykTuBHOCTB. SIBIICHUE
camounaykimu. IJC
CaMOMHIYKIMH. DHEPIUsl
MarHMTHOT'O TOJISl KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE 10JIe

https://m.edsoo.rt/EOTONSAEA

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
JJIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs I1eYb

https://m.edsoo.ru/UWNLFA9L6

10

O6o06matronuit ypok
«MarsuTtHoe 1nozJje.
3HeKTp0MaFHI/ITHa$I HUHAYKOUS»

https://m.edsoo.ru/COBOSBGMC

11

KonTponbhas pabota mo teme
«MaruurtHoe 110JI€.
DneKTpOMarHuTHasi MHAYKIUS

https://m.edsoo.ru/8X637ELEU

12

CB0OOIHBIE MEXaHUYECKUE
konebanus. 'apmoHndeckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHUH.
[IpeBpaienue sneprun

https://m.edsoo.ru/9Y6GY WEVP



https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/XZS5MQCBU

13

JlabopaTopHas pabota
«HccnenoBanne 3aBUCHMOCTH
Mepro/1a MaJIbIX KOJeOaHMit
rpy3a Ha HUTH OT JUITMHBI HUTH U
MAacChI TPy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebaTenbpHbIl KOHTYD.
CB0oOOAHBIC AIEKTPOMATHUTHBIE
KOJIeOaHUs B UACAILHOM
KoJIeOaTeIbHOM KOHTYE.
AHaJIOTUs MEXTY
MeXaHUYECKUMH U
AJIEKTPOMArHUTHBIMHU
KOJIEOAHUSIMHU

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna TomcoHa. 3akoH
COXPAaHEHUS YHEPTHH B
ujearbHOM KoJiehaTeTbHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusx. By 1eHHbIE
MeXaHU4YecKre KoueOaHusl.
Pesonanc. BeiHyXeHHBIE
JIEKTPOMAarHUTHbIE KOJIeOaHMsI

https://m.edsoo.ru/FMBDWPPG4

17

IlepeMeHHBIN TOK.
CuHyconanbHbIN epeMeHHbIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYTHOE U
JEWCTBYIOIIEE 3HAYEHUE CHIIbI
TOKA W HaIIpSKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [IpousBoxacTso,

https://m.edsoo.ru/1ZWZULSQK



https://m.edsoo.ru/1ZWZUL8QK
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https://m.edsoo.ru/DPZ8KR61C

nepeaayda u nmoTpedaecHue
AJIEKTPUYECKON SHEPTUU

19

Y CTpOHCTBO U IPaKTUYECKOE
IIPUMEHEHHNE MIEKTPUIECKOTO
3BOHKA, T€HepaTopa
MEPEMEHHOTO TOKA, JIMHUI
3JeKTpoIepesad

https://m.eds00.ru/93Z12W40Q0

20

DKOJIOrM4ecKre pUCKU IpU
MIPOU3BOJICTBE JIEKTPOIHEPTHH.
Kynbrypa ucrons3oBanus
AIIEKTPOIHEPTUH B
IOBCEIHEBHON KU3HU

https://m.edsoo0.ru/3IDUNYKWNO

21

MexaHnuyeckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHeHUsI U
JuiHA BOJIHBL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocCTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.eds00.1ru/Z827Q6V70

23

ONEKTPOMarHUTHBIE BOJIHBI, UX
cBoyicTBa U ckopocts. [llkana
9JIEKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIUTIBI paTnOCBS3U U
TeneBuieHus. Pa3Butue cpeacTs
cBsa3u. Pagnonokanus

https://m.edsoo.ru/2WQTSLGLV

25

Kontponbnas padota
«KonebGanus 1 BOJTHBI»

https://m.edsoo.ru/IHURONS0OB



https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/93ZI2W4QQ

26

[Ipsamonuneitnoe
pacrpocTpaHeHHe CBETa B
oaHopoaHOM cpeae. Toueunbli
HUCTOYHHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OTtpaxeHue cBeTa. 3aKOHBI
oTtpaxxeHus ceera. [loctpoenue
M300paKECHHH B TUIOCKOM
3epkaie

https://m.edsoo.ru/IMBKQM?227

28

[Ipenomiuenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIN yroa NoJIHOTO
BHYTPEHHEI0 OTPaKEHUS

https://m.edsoo0.ru/V49RISTRN

29

JIaboparopHas pabora
«M3mepenune nokasaresns
MIPEIOMJICHUS CTEKIIa»

https://m.edsoo.ru/JO2EIM1DQ

30

JInnsel. [loctpoeHune
n3o0pakenuii B munze. opmyna
TOHKOM JINH3bI. Y BEJINUEHUE
JIMH3bI

https://m.edsoo.ru/W2MMS9KJC

31

JIaGoparopHas pabota
«HccnenoBaHue cCBOMCTB
M300paXeHUI B TUH3AX)»

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus ceta. CloXXHBIN
cocraB Oenoro cBeta. L[Ber.
JlabGopaTopHas pabora
«Habnronenue nucnepcuu
CBETa»

https://m.edsoo.ru/K9OWVKEI 1

33

WNuTepdepennus caera.

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/K9OWVKE11
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Judpakuus cBeTa.
JudpakuroHnHas peneTka

34

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspuzanus ceera

https://m.edso0.ru/Q2118XYOJ

35

Onrtuyeckue npubOpsI U
YCTPOMCTBA U YCIIOBHS UX
0€301macHOT0 MPUMEHEHHUS

https://m.edso0o0.ru/M5127JYGT

36

['panuubl npuMEeHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[Toctynatel cnennanibHOM
TEOPUU OTHOCUTEIBHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTENBLHOCTD
OITHOBPEMCHHOCTH. 38.MCI[J'ICHI/IC
BPEMCHHU U COKpAIICHUC AJIMHbI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprusi ¥ UMITYJIbC
pENATUBUCTCKOMN YacTulbl. CBs3b
MacChl C SHEPTUEH U UMITYJIbCOM.
DHeprus NoKos

https://m.edsoo.ru/I90ZY4BUB

39

Kontponbnas pabora «Onrtuka.
OCHOBBI crieNIMaIbHON TEOPUU
OTHOCHUTEIIbHOCTH»

https://m.edso00.ru/L86EYJPLI

40

®otonbl. ®opmyia [1nanka.
DHeprus u UMIyJIbC POTOHA

https://m.edsoo.ru/ZL6P16LAQO

41

OTKpBITHE U UCCIIEIOBAHUE
dororddexra. OnbiTer A. T
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHsl poTtodddekra.
YpaBHeHue DitHITeHA 17151

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/ZL6P16LA0
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dhotorpdekra. «KpacHas
rpanuma» Gorodddexra

43

JaBnenne cBera. Onbitel I1. H.
JlebeneBa. XuMmdeckoe
JIIEUCTBUE CBETA

https://m.edsoo.rt/EGO6ZQ1SA

44

TexHuueckue ycTpoucTsa u
MPAKTUIECKOE IPUMEHEHHE!
(dhoTorIeMeHT, POTONATIVK,
CoJIHEUHas OaTapesi, CBETOIUO/

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3agay no teme
«DIeMeHThI KBAHTOBOI OIITHUKI))

https://m.edsoo.ru/ZE73A67B1

46

Monens atoma Tomcona. OnbBITEI
Pesepdopna no paccesnuro o-
yacrtull. [LtanerapHas Moaens
aroMa

https://m.edsoo.ru/FIC11POHN

47

[Toctynatel bopa

https://m.edsoo.ru/6 X7GFHZ9X

48

N3nydenue u norioneHue
(OTOHOB MpH Mepexo/ie aToma C
OJIHOTO YPOBHSI 3HEPIUH Ha
npyroi. Buasl ciekTpoB

https://m.edsoo.ru/NNS8BHZYBE

49

BousiHOBBIE CBOMCTBA YAaCTHL.
Bounsl ne bporis.
KopnyckynsipHo-BOTHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITyYCHHE

https://m.edsoo.ru/J710TLFCO

50

OTKpbITHE PaJUOAKTUBHOCTH.
OmnbiTel Pesephopaa mo
ONPEJICJICHUIO COCTaBa

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/TSJFUU3TP
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PAaaOAKTUBHOI'O U3TYUYCHUSA

51

CaoiicTBa anbda-, 6era-, ramma-
n3nydeHus. Bnusaaue
PaIMOAKTUBHOCTH Ha KUBBIC
OpraHU3MBbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oromel. Anbha-pacma.
DNEKTPOHHBIM U TO3UTPOHHBIN
Oera-pacmaj. ["amMMa-u3imydeHue

https://m.edsoo.ru/H2XIHOG3E

53

OHeprus cBA3M HyKJIOHOB B S7pE.
Snepnbie peakuuu. SnepHbii
peakrop. IIpodnemsl,
IIEPCIEKTUBBI, YKOJIOTUYECKUE
ACIIEKTHI SIEPHON SHEPTETUKHU

https://m.edsoo.ru/CFJYJSSIG

54

DneMeHTapHbIe YaCTULIBI.
OTtkpbITHE TO3UTPOHA. MeTo b1
HAOIIO/ICHUS ¥ PETHCTPAINH
areMeHTapHbIX Yactull. Kpyribrit
cros «DyH1aMEeHTaIbHbIE
B3aUMOJIeUCTBUS. ENUHCTBO
(bu3nIeCcKoil KapTHHBI MUPa»

https://m.edsoo.ru/SUC62U40A

55

Oransl pa3BUTUS ACTPOHOMHUHU.
[IpuknagHoe u
MHPOBO33PEHYECKOE 3HAUEHUE
acTpoHOMUU. By 3BE31HOTO
Heba. Co3Be3aus, sipKue 3BE3/IBI,
IUTAHETHI, UX BUAUMOE
nerokenne. ColHeyHas cucTeMa

https://m.edsoo.ru/5SPXS2I19VY

56

Comurte. ConHeuHast akTHBHOCTD.

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/1JZR54JA0
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Uctounnk sueprun CoJiHia 1
3BE3]T

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IBI
IJIaBHOM MOCJIE€10BAaTEIbHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEICTABICHUS O
MIPOUCXOXKACHUN U 3BOJIIOLUU
CouHiia 1 3831

https://m.edso00.ru/GGD3W7470

58

Mneunsiii [IyTe — Hama
lNamaktuka. I[lonoxenune n
nekenne Comana B [TanakTuke.
lNamakTukn. YE€pHbIE ABIPHI B
sIpax rajJakTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa3zberanue
rayiakTuk. Teopus bosbmoro

B3pbIBA. PEIMKTOBOE HM3IIy4eHHE.

MeraranakTuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie mpoGiembl
aCTPOHOMHUU

https://m.edsoo.ru/LJHNL2MCF

61

Konrponsnas padora
«DNEeMEHThI aCTPOHOMHH U
acTpoU3uKI»

https://m.edso0o0.ru/TXTTCT488

62

O6o06maromuii ypok. Pois
(hM3UKH U aCTPOHOMHUH B
SKOHOMHUYECKOM,
TEXHOJOTMYECKOM, COITMAILHON
1 3TUYECKOM chepax
JIeSITEILHOCTH Y€I0BEKa

https://m.edsoo.ru/WNJ5SCRXYD



https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/GGD3W74Z0

63

O6o0maromuii ypok. Pois u
MeCTO (PU3UKHU M aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTHUHE
Mupa

https://m.edsoo.ru/2PFPB28UF

64

O6o0matomuii ypok. Poip
¢uznyeckoil Teopuu B
(hOpMHUpPOBAHUY TIPEICTABICHUI
0 pu3nuecKkor KapTUHE MUpa

https://m.edso00.ru/Y29SVPCVR

65

Oo6o0maromuii ypok. Mecro
(U3HYECKOM KapTUHBI MUPA B
o011eM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPECTAaBICHUN O MPUPOJIE

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. Marautaoe
nosie. DJIEKTpOMarHuTHas
MHAYKLHS

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHbIit ypok. OnTuka.
OCHOBBI CIELIMATILHON TEOPUU
OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/ESABJRKSL

68

Pesepnelii ypok. KBanrosas
¢u3uka. DIeMEeHTbl aCTPOHOMHUHU
U acTpoU3UKU

https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



https://m.edsoo.ru/RARQLVO2J
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/EVMFIQTP6
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https://m.edsoo.ru/2PFPB28UF




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KJTIACC

Kon
MpoBepsAeMOro
pe3yJjabTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeiHero 001ero 0opa3oBaHust

10.1

JleMoHCTpUpOBaTh Ha MpUMEpax poidb U MecTo (U3UKU B
bopMHpPOBaHUHM COBPEMEHHON HAyYHOW KapTHHBI MHpPa, B Pa3BUTHHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B IMPAKTUYECKOMN JEATEIbHOCTH

JTonei

10.2

Y4YuUTBIBaTh TPAHUIIBI IPUMEHEHUS M3YYCHHBIX (U3NYECKUX MOJIETICH:
MaTepuajbHas TOYKa, MHEpIMajbHasg cucTeMa OTcuéra, abCOIIOTHO
TBEPIOE TEJO, UICATBHBIN ra3; MOACIN CTPOCHHS T'a30B, KUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIM DHIIEKTPUYECKUM 3aps] — IPU PELICHUH

(1)I/ISI/ILICCKI/IX 3aJa4

10.3

Pacno3naBate usnyeckue siBiaeHUs (Ipouecchl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KMHETUYECKOW Teopuu
CTPOCHMsSI BEIIECTBA W  DIIEKTPOJUHAMHUKH: paBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOEe IBHKEHHE, CBOOOJHOE MaJeHHe
TN, JIBUXKEHHME 10 OKPYKHOCTH, WHEpILMs, B3aUMOJEHCTBUE Tell;
muddys3usi, OpOYHOBCKOE JBIDKEHHE, CTPOCHHE  JKUAKOCTEH U
TBEPABIX  Tel, U3MEHeHHWe o00bEéMa Tel NpU  HarpeBaHHUH
(oxmakaeHuu), TEIUIOBOE paBHOBECHE, HCHApeHUe, KOHICHCAIHS,
IUIaBJICHUE, KPHUCTAJUIM3AlMs, KUIEHHE, BIAXHOCTh BO3]yXa,
NOBBIIICHNE JIaBJICHMS Ta3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE,
CBA3b MEXJAy IlapaMeTpaMHM COCTOSIHMSI Ta3a B HM30IpOLEccax;

QJICKTpU3aluA TCJI, BSaHMOﬂeﬁCTBHC 3apsAa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBJKEHUE, UCHOJIb3ys (u3nueckue
BEJIMYMHBI: KOOPAMHATA, IyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHHE,
Mmacca Tela, CHUJIa, UMIYJIbC Tela, KHHETHYecKas DSHeprus,
NOTEHLUANbHASL JHEPIUs, MeEXaHUYeckass paboTa, MeXaHHYecKas
MOUIHOCTb; MIPX ONUCAaHUU MPABUIBLHO TPAKTOBATh (PU3UUECKUI CMBICI
UCIOJB3YEMBIX BEJIMYMH, MX OOO3HAUEHUS U €IMHHUIbI, HAXOJIWUTh
(bopMyIIbl, CBA3BIBAIOIINE AAHHYIO (PU3MUYECKYIO BEIMUYUHY C IPYTHMMHU

BEJIIMUYNHaAMH

10.5

OnwuceIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEII M TCIUIOBBIC




ABJICHUS, MCHOJIb3ys (U3MYECKUE BEIMYMHBL: JIaBJI€HUE Tas3a,
TEMIlepaTypa, CpEIHssl KHHETUYECKass DSHEPrusl XaoTUYECKOIO
JIBIKEHUS MOJIEKYJ, CPEOHEKBAIpaTH4HAs CKOPOCTb MOJIEKYJI,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHsSl d3Heprus, pabora rasa,
KO3(QUIIMEHT TM0JIE3HOI0 JICHCTBHUs TEMJIOBOIO JBUTATessl; MpHU
OMHCaHUU MIPaBUIILHO TPaKTOBAaTh ¢busznueckuit CMBICII
UCTIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS M EAMHHULBI, HAXOAWUTh
(opMyJIBl, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BETUUYHUHY C APYTUMHU

BEINMYHUHaAM

10.6

OnucelBaTh M3y4YEHHBIE DJIEKTPUUECKHE CBOWCTBA BEIIECTBA U
JJIEKTpUYECKUE  sIBIIEHUs  (TpolLecchl), HCHONb3ys  (pusmueckue
BEJIMYMHBL:  JJIEKTPUYECKUH  3aps],  JJIEKTPUUECKOE  TI0JIE,
HanpsHDKEHHOCTh  IOJI, MOTEHIMAaJ, Pa3HOCTh IOTEHLHUANOB; IpHU
OTMCaHWH TPABUIBHO TPAKTOBATh (PH3MUECKUI CMBICT MCIIOIB3YEMbIX
BEIMYMH, HUX 0003HAUE€HUS M EIUHMIBI;, YKa3blBaThb (POPMYIIbI,
CBSA3BIBAIOIIME JAaHHYIO  (U3MYECKYl0 BEJIWYMHY C JAPYTUMHU

BCJIMYHUHaAMH

10.7

aHAJIM3UPOBaTh (PU3WYECKHE TIPOLIECCHl W SIBJICHUS, HCIIONB3YS
¢u3nUeckre 3aKOHBI M MPUHIHUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, I, 11
u III 3akonbl HproTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOW SHEpruu,
3aKOH COXPaHEHHs] UMITYJIbCa, MPUHIUI CYNEPHIO3UIIMU CUJI, TPUHIUIL
PAaBHONpABUSA  HMHEPLMUAIBHBIX CUCTEM  OTCU€TA; MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHMS BEIIECTBA, ra30BbIE€ 3aKOHBI, CBA3b
CpeaHEl KWUHETHUYECKOM HSHEPruu TEIUJIOBOTO JBHXKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMITepaTypoi, MEepBBIA 3aKOH TEPMOIMHAMHUKH, 3aKOH
COXpAaHEHUs JJIEKTPUYECKOro 3apsnaa, 3akoH KysioHa; mpu 3ToM
pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOoe

BBIpaXCHHE U yCIIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC MPHUHIIMITBI JIEHCTBUS MAIllUH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS HMX 0€30MacHOro

HCIIOJIBb30BAaHUA B HOBCCZIHGBHOI;'I KU3HHU

10.9

BBINONHATE SKCHEPUMEHTHI 10 UCCIIEAOBAHUIO (PU3UUECKUX SIBICHUH U
IPOLIECCOB C MCIIOJIB30BAHUEM TPSIMBIX U KOCBEHHBIX M3MEPEHUIL; IIPH
3TOM (QOpMyIHpOBaTh MpolieMy (3agady) W THUIOTE3y Y4eOHOro
9KCTIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEIOKEHHOTO

000pyA0BaHus, IPOBOJIUTH OIBIT U (POPMYITHPOBATH BHIBObI

10.10

OCYH_IGCTBJ'IHTB nNpsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/ILICCKI/IX

BEJIMYMH; IPU HTOM BbIOMpATh ONTHUMAJIbHBIN CIIOCOO M3MEpEeHHs U




HCII0JB30BATh U3BCCTHBIC METOJAbI OICHKHU HOl"peIHHOCTef/'I PISMGPGHPIP'I

10.11

HccrnenoBaTh 3aBHCHMOCTH MEXAYy (DHU3HMUECKUMH BEIMYMHAMU C
WCIIOJb30BAHUEM MPSMBIX HU3MEPEHUH; IIPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCHUPOBATh pEe3yJbTaThl MOJIYYEHHONH 3aBUCHMOCTH
¢u3nUecKuX BEIWYHMH B BHJE TAOIUIl U rpauKOB, JeIaTh BBIBOABI 110

pe3yibTaTaM UCCICA0OBAHUA

10.12

Cobnromate mpaBuwiia  0e30MacHOrO  TpyJa TpU  TIPOBENECHHUH
UCCIIEIOBAaHU B  paMKax y4eOHOro OKCIEPHUMEHTa, Yy4eOHO-
WCCIIEIOBATENIbCKOW U TMPOEKTHOM AEATEIBHOCTH C HMCIOJIb30BaHUEM

U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHpie 3a1a4u C SIBHO 3aJaHHOW (PU3MUECKOW MOJIEIbIO,
UCTIONB3Ysl (PU3UYecKre 3aKOHbI W TMPUHIIUIBI; Ha OCHOBE aHajm3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh  (DU3MUYECKYI0 MOJENb, BBIACIATH
bu3ndeckue BEIMUUHBI U (HOPMYJIIBI, HEOOXOAUMBIC I €€ perieHus,
MPOBOJIUTH PACUETHI U OLIEHUBATH PEAIBHOCTH MOJIYYEHHOTO 3HAYEHUS

(bU3UYECKON BEJIMYNHBI

10.14

Pemrate Ka4C€CTBCHHBIC 3aJa4uu: BBICTpPanBaTh JJOTHYCCKH
HCIIPOTHBOPCUYNBYHO IICTIOYKY paCCY)I(I[eHI/Iﬁ C OHOpOﬁ Ha HN3YYUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘I€CKI/I€ SABJICHUS

10.15

Hcnonp3oBate mpu  pelmieHHMH YYE€OHBIX 3aJad  COBPEMEHHBIC
MH(QOPMALIMOHHBIE TEXHOJOTHUM [UIl IOWUCKA, CTPYKTYpUPOBAHUS,
UHTEPIPETAMd U TPEACTABICHUS YYeOHOW WM HAYYHO-TIOMYJISIPHOU
UH(POPMALIUKU, TOITYYEHHOW W3 Pa3IMYHBIX MCTOUYHUKOB; KPUTUYECKH

aHAJIM3UPOBATh MOJIyYaeMyt0 HH()OpMaIUIO

10.16

[IpuBoAMTH TpUMEpPHI BKJIAJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOIIErO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

10.17

Hcnonb3oBaTh TeopeTHdyeckue 3HaHUS MO (PU3MKE B TMOBCEAHEBHOMU
JKU3HH 1)1 o0ecrieueHns 0€30macHOCTH MpU OOpaIIeHUH ¢ MPUOOpaMu
U TEXHUYECKUMH YCTPOMCTBAMH, JMJI1 COXPAHEHUS 30pPOBbS U

COOJTIOICHHSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPYIKAIOIICH cpesie

10.18

PaboTaTh B rpynmne ¢ BBIIOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJEH,
IUIAaHUPOBaTh ~ pabOTy  TIpYIIbl, palUOHAJIBHO  pacHpenesiaTh
00S13aHHOCTH U IUJJAaHUPOBATh JAESATENbHOCTh B HECTAHJAPTHBIX
CUTyallusiX, aJCKBATHO OLIEHMBATh BKJIAJ Ka)XJOTO U3 YYaCTHUKOB

TPYIIIIbI B pellIeHne paccMaTpUBaeMoi mpoodIeMbl




11 KIIACC

Kon
NpoBepPsieMoro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ILHOI MPOrPaMMBbI CPeTHET0 00IIEro 00pa3oBaHUsI

11.1

JleMOHCTpHpOBaTh Ha TpPUMEpPax Ppoidb W MeCTOo (UMK B
dbopMUPOBaHUN COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTHUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON NEATEILHOCTH

JrO/IeH, IEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHHBI MUPA

11.2

Y4YuTeIBaThH I'paHUuLIbI IPUMCHCHUS N3YUCHHBIX (bI/ISI/I‘IeCKI/IX MOI[GJ'ICﬁZ
TOYCYHBIMN BJIGKTpI/ILIeCKI/Iﬁ 3apAan, AacpHasas MOACIIb aToOMa, HYKJIIOHHAsA

MOZCIIb aTOMHOTO sJpa IIpHU PCIICHUN (1)I/I3I/I‘{eCKI/IX 3aaaq

11.3

PacnioznaBaTth (usmveckue sBiICHHUs (MPOIECCHI) U OOBSICHATH UX Ha
OCHOBE  3aKOHOB  DJIEKTPOAMHAMUKM M  KBAaHTOBOM  (DU3MKH:
ANIEKTPHYECKAsT TMPOBOIUMOCTh, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JIGHCTBHA  TOKa, B3aUMO/ICHICTBHE MarHuTOB,
JNEKTPOMArHUTHAs WHAYKIUSA, JCHCTBHE MArHUTHOTO TIOJS Ha
NPOBOJHUK C TOKOM U JBWKYIIMHCS 3apsii, SJIEKTPOMAarHUTHBIC
KoJIeOaHUsT M BOJIHBI, MPSIMOJIMHEHHOE paclpocTpaHEeHHE CBeTa,
OTpaKEHHE,  TpeloMIIeHHe, HWHTephepeHIys, Audpakimus u
HOJISIpU3alUsl CBETa, JAUCIEPCUsl CBeTa, (OTO3EKTpudeckuid 3ddext
(boTtoapdexr), cBeTOBOEC MaBlICHHE, BO3HMKHOBEHUE JIMHEHYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas M  HCKYCCTBEHHas

pPaaAnOaKTUBHOCTD

11.4

OnuceiBaTh M3y4YEHHBIE CBOICTBa  BemiecTBa  (dJIEKTPUUECKHE,
MarHuTHbIE, ONTUYECKUE, BIEKTPUUYECKYIO MPOBOJUMOCTh Pa3IMUHBIX
Cpel) ¢ DSJIEKTPOMArHUTHbBIE SBIEHUS (TMPOIECCHI), HUCIOIB3YS
¢usnyeckue BEIUYMHBL:  AJIEKTPUYECKUH  3apsi, Ccuia  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AIEKTPUYECKOE  CONPOTUBIICHHE,
pasHocTh moteHimanos, JJIC, paboTa TOka, MHIYKIHUS MarHUTHOTO
nojs, cwia Awmmepa, cwia JlopeHna, HWHIyKTUBHOCTb KaTYIIKH,
SHEPTUsl ANEKTPUYECKOT0 M MArHUTHOTO TMOJIeH, MEepHoj M 4YacToTa
Kosie0aHuil B K0s1e0aTeIbHOM KOHTYpE, 3apsa] U CHJIa TOKa B Ipoliecce
rapMOHHYECKHUX IJIEKTPOMAarHUTHBIX KoJIeOaHuH, ¢dokycHoe
paccTosiHWE W ONTHUYecKas CWJa JIMH3bIL, MPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUII CMBICT HCIOJIB3YEMBIX BEIMYUH, HX
0003HAUeHHUsST U EOUHMIIBI; YyKa3blBaTh (OPMYJIBL, CBSA3BIBAIOIINE

JTaHHYIO (PU3HUYECKYIO BETMUUHY C IPYTHMHU BeIMUUHAMH




11.5

OnuceiBaTh U3y4CHHBIE KBAHTOBBIC SIBJICHUS U NPOLECCHI, UCIOJIbB3YS
¢u3nyeckue BEIMYUHBI: CKOPOCTH 3JEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, JHEPIrUs M HMIYJIbC (POTOHA, Mepuoxn
IIOJIypacliaza, OHHEpPrus CBA3M AaTOMHBIX SI€p; IMPH OIHCAHUHU
NPaBUJIBHO TPAKTOBATh (PU3UUYECKHI CMBICT UCHOJB3YEMBIX BEJTUYMH,
uX 0003HAUEHUsI W €JMHMIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOIINE
NaHHYIO0 QU3NYECKYIO BEJIHMUUHY C JPYTMMHU BEJIMYMHAMHM, BBIYUCIIATH

3HaueHue (PU3NUECKOI BEITMUNHBI

11.6

AHanu3upoBath (U3UYECKHE TIPOLECCHl U SBJICHHS, HCIOIb3YS
¢usznyeckue 3aKOHBI M NPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJEA0BATEIbHOIO M MapajuIeIbHOTO COEAWMHEHUS] MPOBOJIHHUKOB,
3akoH Jlxoyns — JIeHna, 3aKOH 3JIEKTPOMAarHUTHOW MHIAYKLHWH, 3aKOH
MPSMOJIMHEMHOTO PacpOCTPAHECHHS CBETA, 3aKOHBI OTPaXKEHHUS CBETA,
3aKOHBl  IIPEJIOMJICEHUS  CBETa, ypaBHEHHWE  OUWHINTEHHA Ui
dotodrpdexra, 3aKOH COXpaHEHHS DHEPrUH, 3aKOH COXPaHCHHS
MMITyJIbCA, 3aKOH COXPAHEHUs JIIEKTPUYECKOrO 3apslia, 3aKoH
COXpaHEHMsI  MacCcoOBOIrO  4YHWcJa, nocTynarel  bopa,  3akoH
palMOaKTUBHOTO pachnaja; IMpU OBTOM pa3jinyaTh CIOBECHYIO
(GOpMyITHPOBKY 3aKOHA, €T0 MATEMATHYECKOE BHIPAKEHUE U yCIIOBUS

(TpaHuIIBI, 00TACTH) TPUMEHUMOCTH

11.7

OHpGI{CJ’IHTL HampaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOIO I10JIA

IMPOBOAHUKA C TOKOM, CHJIbL AMnepa 1 CHJIbI HopeHua

11.8

Ctpouth ¥ ONHUCHIBaTH H300pa)kKeHHE, CO3[1aBaeMO€ IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBINONHATE SKCHEPUMEHTHI 110 UCCIIEAOBAHHUIO (PU3UUECKUX SIBICHUH U
IPOIIECCOB C UCTIOIB30BAHNEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH; IpH
9ToM (OopMyIHpOBaTh NpodieMy (3amady) M THIOTE3Y Yy4eOHOro
9KCIIEPUMEHTA,  COOMpaTh  YCTaHOBKY M3  IPEIOKECHHOTO

000py10BaHUSs, TPOBOAUTH OIBIT M (HOPMYITUPOBATH BHIBOIBI

11.10

OcymiecTBisATh TpsSMblE M KOCBEHHbIE H3MEPEHUs (PU3UUECKUX
BEJIMYMH; IPU ITOM BbIOMpATh ONTUMAJIbHBIN CIIOCOO M3MEpEeHUs U

HCII0Jb30BAaTh U3BCCTHLIC METOAbI OICHKHU HOFpCLHHOCTGﬁ I/I3MepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MYECKHX BEIMYUH C MCIIOJIb30BaHHEM
OpsIMBIX ~ M3MEpPEHUH; TpU 3TOM KOHCTPYHpPOBaTb YCTaHOBKY,
(GUKCHpOBaTh pe3yabTaThl MOIYYEHHOW 3aBHUCHUMOCTH (DU3HYECKHX
BEJIMYMH B BUJE TaOIUI U TpaduKOB, J€aTh BBIBOBI 10 pe3yibTaTaM

HCCICA0BaHUA

11.12

Cob6mogaTe mpaBuia 0€30HaCHOTO  Tpyla IpU  [POBEACHUU




HCCIICIOBAaHUN B paMKax Y4yeOHOro OJKCIEpUMEHTa, Yy4eOHO-
HCCHCﬂOBaTeHBCKOﬁ u HpOCKTHOﬁ ACATCIIbHOCTHU C HUCIIOJIb30BAHUCM

U3MEPUTENIbHBIX YCTPOICTB U 1aO0OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3aaun ¢ SIBHO 3aJlaHHON (DU3MYECKON MOJEIBIO,
UCTIONB3Ysl (pU3MYecKre 3aKOHbI W TMPUHIUIBI; HAa OCHOBE aHaju3a
YCIOBHS  3aJa4d  BHIOMpATh (DU3UYECKYIO MOJENb, BBIACIATH
dusnyecKrue BETUYHHBI U (POPMYIIBI, HEOOXOAUMEBIE IS €€ pellleHus,
MIPOBOJIUTH PACUETHI M OIIEHUBATh PEABHOCTD MOJYYEHHOTO 3HAYCHUS

(bu3HYECKON BEJIMUNHBI

11.14

Pemater  kauecTBeHHBIE  3aJauu: BBICTpAaWBaTh  JIOTUYECKHU
HENPOTUBOPEUMBYIO LEMOYKY PACCYKICHHH C OMOpoil Ha M3y4YeHHbBIE

3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS

11.15

Hcnonp3oBaTe mHpuU  pelieHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTUM Ul TIOMCKAa, CTPYKTYypUPOBAHUSA,
UHTEPNpETAllMd U TPEACTaBICHUS Y4eOHOW M Hay4YHO-TIOMYJISIpHOU
UH(QOPMALIUY, TOITYYEHHOW M3 Pa3IMYHBIX MCTOYHUKOB; KPUTUYECKH

aHAJM3UPOBATh MOTyYaeMylo HH(POpMAITUIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MaIIWH, MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS UX OE30MAaCHOTO MCIIOJIIb30BAHUS B

IIOBCEIHEBHOM KU3HU

11.17

[TpuBoaUTH TpUMEPHI BKIaJa POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBath TeopeTnyeckue 3HaHUS MO (PU3MKE B IOBCEAHEBHOM
KHU3HH 7151 o0ecriedeHns: 0€30MacHOCTH IpU 00paleH!H ¢ pudopamMu
U TEXHUYECKMMM YCTPOHCTBaMH, JUIsl COXPaHEHMsl 3]I0pOBbsl U

COOJTIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKaIOIIEH cpefie

11.19

PaGortath B rpymie ¢ BBINOJHEHHEM PA3NUYHBIX COIMAIBHBIX POIEH,
IUTAHUPOBATh ~ pabOTy  TPYMIBI,  PAIMOHAIBLHO  PACHpPEICNIiTh
00s3aHHOCTM ¥  TUIAHUPOBATh JEATENBHOCTh B  HECTaHAAPTHBIX
CUTyalUsAX, AJECKBAaTHO OLICHUBATh BKJIAJ KaXXIOTO W3 YYaCTHUKOB

IpYyMNIIbI B PELLIEHUE PACCMATPUBAEMOM MPOOIEMBI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox
pasaed
a

Koa nposepsiemoro
3J1eMeHTa

HpOBepHeMble IJIEMEHTHBI COACPKaAaHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TIO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunbie
METObI MTO3HAHUSI OKpykKaroumero mupa. Poib
SKCIIEpUMEHTa M TEOpHUM B  IpPOLECCE

MO3HAHUS NPUPOJIbL. DKCIIEPUMEHT B PU3UKE

1.2

MopenmupoBanue (U3NUECKUX SBICHUH W
npoueccoB. Hayunsle runoressl. @usndeckue
3aKOHBI U TeOpHH. ['paHUIBl NPUMEHUMOCTH
(buznueckux 3aKOHOB. [Tpunuun
coorBercTBUs. Pombp u Mecto (Qu3HKH B
(hopMHUPOBaHMK  COBPEMEHHOW  HAy4YHOU
KapTUHBI MHpa, B [IPaKTUYECKOU

NEeITEILHOCTH JIIOIEN

MEXAHHWKA

KMHEMATHKA

2.1.1

Mexannueckoe nBrxenne. OTHOCUTEIBHOCTH
MexaHnyeckoro aBmwxkeHusa. Cucrema oTrcuéra.

Tpaektopust

2.1

[lepemenienne, cKOpOCTh (CpedHsisi CKOPOCTh,
MTHOBEHHAss  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX NIPOEKIMH Ha OCH
CHUCTEMBI KOOpPJIMHAT. Cnoxenue

IIEPEMELICHUI U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKEHHUE. I'padpuknu
3aBUCUMOCTH KOOPJMHAT, CKOpOCTH,

YCKOpEHUS, My TH u TepeMeneHus




MaTepUaJIbHOU TOUYKHU OT BpEMEHU

CBoOoaHoe majieHre. Y CKopeHrue CBOOOTHOTO

najcHus

KpuBonuHueliHoe nBuxeHHe. PaBHOMepHOe
IBWOKCHHE  MaTepUaJbHOM  TOYKM 11O
OKPY’XHOCTH. YTJOBas CKOPOCTb, JIMHEWHas
CKOPOCTb. [Iepuon u 4acToTa.

HeHTpOCTpeMI/ITCJ'IBHOG YCKOpCHHC

TexHudyeckue  ycTpoHCTBa: CIIUIOMET,
JBUKEHME CHApSAJOB, ILIEMHbIE U PEMEHHbBIE

nepecaauu

IIpakTnueckue paboTHI. H3mepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOIIECHUSI MEXIY IyTSIMU, TPOUICHHBIMU
TEJIOM 32  [OCJENOBATEIIbHbIE  PAaBHBIC
MPOMEKYTKH BPEMEHHU MTPU PABHOYCKOPEHHOM
JBW)KECHUU C HAYaJIbHOM CKOPOCTBIO, PaBHOMU
HyI10. 3ydyeHue NBUKEHHUS IIApUKa B BA3KOM
KUIAKOCTU. V3ydyeHwe  OBUKEHHUs  Telna,

OpOIIEHHOTO TOPU3OHTAIBHO

2.2

TMHAMUKA

2.2.1

[Tpunnun OTHOCUTEITLHOCTH lanunes.
ITepBriii 3akon HproToHa. HHepruanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IIpuHiun cynepno3unuu

CHUJI

223

Bropoii 3akon HproToHa mjisi MaTepuaibHOU
TOYKM B HHEPLHUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuir 3akoH Helorona s

MaTCpHUaJIbHBIX TOUCK

224

3aK0H BCEMHUPHOTO TAroTeHUs. Cuiia TSKECTH.

IlepBas kocMuueckast CkopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHUS

CKOJIBXXCHUA u CHJia TPCHUA ITOKO4.




Koaddumment tpenus. Cwita conpoTHUBICHUS

IIpU ABUKCHUU TECJIA B dKUAKOCTU HUJIU a3

2.2.7

HOCTynaTCHLHOG N BpalaTCJIbHOC ABUKXCHUC

a0COJIIOTHO TBEPAOTO TeTa

2.2.8

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpalleHUS.
[liieyo cunbl. YCnoBus paBHOBECUS TBEPIOIO
teaa 8 UCO

229

TexHudeckue  yCTpOMCTBA:  MOJUIMIIHUKH,

ABUKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAaKIOHHOM IUIOCKOCTH TIOA
NeicTBUEM HEeCKOJbKUX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIPYIroCTHU, BO3HUKAIOIIUX
B JehopMUpYyEMONl NpPYyKUHE U PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX JAeQopMaIlum.
HccnenoBanue yciioBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpAllICHUA

23

3AKOHbBI COXPAHEHNA B MEXAHUKE

2.3.1

NMnynec MaTepHanbHOM TOYKH, CHUCTEMBI
MaTepuaibHBIX TOYeK. HMmmynbc cuisl H

HU3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHus ummyinsca B HCO.

PeakTuBHOE NBMXEHUE

233

PaGora cunel

234

MonHoCTh CHIIBI

2.3.5

Kunetnueckas sHeprusi MaTepuaibHOM TOUYKH.

TeopeMa 0 KHHETUYECKOU YHEPTUU

2.3.6

ITorenumanpHas dsHeprus. IloreHnManbHas
JHEprus yIpyro nepopMUPOBaHHON
npyxkuHbl. IloTeHuumanpHas DJHeprus Tena

BOJIM3U MOBEPXHOCTH 3eMIIU

2.3.7

HOTGHHI/IaJ'II)HI)Ie N HCIIOTCHIMAJIbHBIC CHIIBI.

CBs3b pa60TBI HCMIOTCHIHAJIBHBIX CHII C

N3MCHCHHECM MEXaHUYECKOI OHCPIUn




CHCTEMBI TECII. 3aKkoH COXpaHCHUA

MEXaHUYECKOH SHEPTrrUn

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
239 TexHudeckue yCTpPOWCTBA: IBUKEHUE PaKET,
o BOZOMET, KOIIEp, PYKUHHBINA ITUCTOJIET
[IpakTtuueckne paboTel. M3yueHue CBs3M
5310 CKOpPOCTEM Tel Ipu HEYNpPYyrom yJape.

UccnenoBanue cBA3u  pabOTBI  CHUJIIBI €

W3MEHEHHEM MEXaHUYECKOU OHCPIUU TCl1a

3 MOJIEKVYJISIPHAA ®U3KA U TEPMOJNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHU
OcHoOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOpHUH. BbpoyHoBckoe
31 neuxkenne. uddysusa. Xapakrep IBUKESHUS U
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
Mogenu CTpoeHMsI Ta30B, KUIKOCTEH U
3.1.2 TBEPABIX TEN U 00BSICHEHUE CBOWCTB BEIIECTBA
Ha OCHOBE 3TUX MOJEEN
Macca w™onekysn. KonudecTBo BemiecTsa.
313 [TocTostnHas ABoraapo
TemmmoBoe paBHOBecue. Temmeparypa u €€
314 m3mepenue. llkana remnepatyp Llenscus
> Mopens  upeanbHoro  rasza.  OcHOBHOE
3.1.5 ypaBHEHUE MOJIEKYJIIPHO-KHUHETUYECKOU
TEOPHUH UJICATLHOTO Ta3a
AGcomtoTHas TemnepaTypa Kak Mepa cpeiaHei
3.1.6 KMHETUYECKOW SHEPruu TEIIOBOTO JIBHKECHUS
yacTtul rasa. lIkamna remneparyp KenbsBuna
VpaBuenue Kianeiipona — MeHaeneesa.
317 3akon JlampTOoHA
l"azoBbIe 3akoHBI. M30mpouecchl B uieaibHOM
3.1.8 ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM BEIECTBA:
M30TEpMa, U30X0pa, u306apa
3.19

Texuuueckue YCTPOMCTBA: TEPMOMETD,




OGapometp

3.1.10

[IpakTtuueckne paboTel. M3mepeHwe macchl
BO3/yXa B KJIacCHOM KomHare. MccnenoBanue
3aBUCHMOCTH MEXKIy TTapaMeTpaMH COCTOSHUS

pa3peKEeHHOro ras3a

3.2

OCHOBbI TEPMOJAMHAMUMKNA

3.2.1

TepMmoauHamuueckass cucreMma. BHyTpeHH:A
SHEPIUsl TEPMOJMHAMHYECKOM CHCTEMBI U

CcocoObI €€ N3MEHEHUS

322

KonngectBo Temnotsl U padora. BHyTpeHHss

OHEPTHA OAHOATOMHOI'O NACAJIBHOTO Ira3a

323

Buapl Temmomepenayu: TEMIONMPOBOIHOCTD,
KOHBEKLHUs, U3NydeHHue. TernoéMKocTh Tena.
VYnenpHasgs TeIUIOEMKOCTh BelllecTBa. Pacyér

KOJIMYCCTBA TCIUIOTHI ITPH TCILIOIICpEaAAqIC

3.24

IlepBsblii 3akoH TepMmoanHaMuku. [[puMenenne
IIEpBOTO 3aKOHA TEPMOJIUHAMUKHI K
n3onporueccam. ['paduueckas uHTEpHpeTaIys

paboTsI raza

3.25

TermoBble mamuHbl. [IpuHIMIBL OelCTBUA
TeIuIoBbIX MamuH. [IpeobpazoBanus sHepruu
B  TemioBbiXx MammHaxXx. KoaddunueHt
none3noro  nevictBus  (manmee —  KILJ)

terioBor MamuHbl. [{uki Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOIUHAMHKH.
HeoOpatumMocTh  mpoIieccoB B MPHPOJE.
TeroBbie JIBUTATEIIH. DKOJIOTUYECKHE

pOoOIEMBI TETUIOIHEPTETUKU

3.2.7

Texauueckue YCTPOMCTBA: JBUTaTeIb
BHYTPEHHETO CrOpaHus, OBITOBOI

XOJIOAUJIbHUK, KOHAUITUOHCD

3.2.8

[IpakTnueckue padotsl. U3mMepenue yaenpHoOM

TEINIOEMKOCTH

3.3

ATPET'ATHBIE COCTOSAHNM A BEIHECBA. ®A30BLIE ITEPEXO/IbI




3.3.1

[TapoobOpasoBanue u KoHaeHcanus. Mcrnapenue
u KUTICHUE. VY nenbHast TeII0Ta
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl

KUIICHUA OT AAaBJICHHUA

332

AOCOII0OTHAsT W OTHOCUTEIIbHAs BIIAYKHOCTH

BO3ayxa. HachllieHHbIi nap

333

Tépnoe TEJO. Kpucrannmnueckue "
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KPpUCTAJJIOB. )KI/II[KI/IC KpHUCTaJJIbI.

CoBpeMeHHbIE MaTepralIbl

3.34

IInaBneHne wu KpUuCTaJllIn3alus. YIICJ'H:HaH

TeruioTa raieHus. Cyonumanus

33.5

VYpaBHeHuUe TEII0BOro OanaHca

3.3.6

TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOpPUMETP,  TEXHOJIOTHH
IIOJIy4YEHUSI COBPEMEHHBIX MAaTEPHUAIIOB, B TOM

YHCJIC HAHOMATCPpHaAJI0B, 1 HAHOTCXHOJIOI'MH

3.3.7

[IpakTyeckue padoTHI. N3mepenne

BJIA’JKHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DnexTpu3anus Tel. JNeKTpuuecKuit 3aps. JBa

BHUA SJICKTPUUYCCKUX 3apsAa0B

HpOBOI[HI/IKI/I, JUDJICKTPUKHU u

IIOJIyIIPOBOTHUKH

4.1.3

3aKOH COXpaHEHHMsI IEKTPUUCSCKOTO 3apsijia

4.1.4

B3aumopeiictBue 3apsanoB. 3akoH Kynona

DnexTpuyeckoe  IoJIe. Hanpsoxkéanoctsb
JIEKTPUUYECKOTO HOJISL. [Tpunun
cynepno3uiuu.  JIMHUM ~ HanpsSHKEHHOCTH

QJICKTPHYCCKOI'O IMOJIA

Pabora cun QJICKTPOCTATHUYCCKOI'O  ITIOJIA.

ITorenuuain. Pa3HOCTh NOTEHIIMATIOB

HpOBOI[HI/IKI/I U JUBJICKTPUKU B IIOCTOSIHHOM




JJeKTpudyeckoM  moise.  Jludnektpuueckas

IIPOHULIAEMOCTD
ONEeKTPOEMKOCTD. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  TUIOCKOTO  KOHJIEHCATOpA.
OHeprus 3apsHKEHHOI0 KOHAEHCaTopa
TexHuueckue  yCTPOMCTBA:  AJIEKTPOCKOIL,
419 JNEKTPOMETpP, AJIEKTPOCTATUYECKasl 3alluTa,
o 3a3eMJICHHE 3JIEKTPOIpPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTED
4110 [IpakTuueckue paboTHI. N3mepenue

BHCKTpOéMKOCTI/I KOHJACHCATOpa

4.2

OCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CyHIeCTBOBaHUA IHOCTOAHHOI'O

4.2.1 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuia
Toka. [locTostHHBIN TOK
422 Hanpsokenune. 3akon Oma 17151 yyacTka Lenu
423 DNEeKTPUYECKOE COMPOTUBIIEHUE. Y ACIBbHOE
o COTIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuiebHOe,
o CMEIIaHHOE COEIMHEHUE MTPOBOTHUKOB
Pabota anexrpuueckoro Toka. 3akoH J[xoyis
4.2.5
— Jlen1a
4.2.6 MOUIHOCTB JEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) u
427 BHYTPEHHEE CONPOTUBIICHNE UCTOYHHKA TOKA.
o 3akon Oma i  TONHOM  (3aMKHYTOM)
3JIEKTpUYECKOM Lenu. KopoTkoe 3ampikaHne
DneKTpoHHas MIPOBOJIUMOCTD TBEPJBIX
428 METaJJIOB.  3aBUCHUMOCTb  CONPOTHUBJICHUS
o METaJUIOB oT TEeMIIepaTyphl.
CBepXITpOBOIUMOCTH
429 DJIeKTpUYECKUil TOK B Bakyyme. CBoMCTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS
MPOBOJIUMOCTh TOJYNPOBOJAHUKOB. CBOMCTBA

p-n nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI

4.2.11

OneKkTpuyeckuid  TOK B DIIEKTPOJIUTAX.
ONEeKTPOIUTHYECKAS JUCCOLUAIU.

DNeKTpoIn3

4.2.12

DNEeKTPUUYECKUMA TOK B raszax.
CaMOCTOSATENbHBIH U HECAMOCTOSTEIbHBIN
paspsan. Paznuunble TUMBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

Texnuueckue yCTpOiCTBA: ammepMerp,
BOJITMETP,  peOCTaT, MCTOYHHUKH  TOKa,
3JIEKTpOHarpeBaTebHbIe puOopHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP
COTIPOTHBIICHUS, BaKyyMHBIN MO,
TEPMHUCTOPHI u dboTope3ucTopsl,

HOJIprOBOZ[HI/IKOBBIf/'I JAUO0a, raJIbBaHHUKaA

4.2.14

[IpakTrueckue paboThI. N3yuenne
CMEIIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenne 3JIC uUCTOYHMKA TOKa M €ro
BHYTpPEHHEro conportusieHus. HabOmonenue

QJICKTPOJIN3a

11 KUIACC

Kon
paznen
a

Koanposepsiemoro
JJIeMeHTa

IIpoBepsieMble 371eMeHTHI COAEPKAHNUS

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

43.1
4.3

Ilocrosinable MarHuThbl. BzaumonencTBue

IIOCTOSIHHBIX MarHuToOB

4.3.2

MaruauTtHOe TmION€. BekTop MarHuTHOM
uHAyKuuu.  IlpuHmun — cynmepno3uuuu.

JIunum MarnutHOM uHaykuuu. Kapruna




JUHUMA  MarHUTHOM  WMHAYKUOUMU  TOJS

IIOCTOAHHBIX MaroHmuTOB

MarauTHOE I10JE€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMil 1OJISI JJIMHHOTO MPSMOTO

IMPOBOJHUKA H 3aMKHYTOT'O KOJIBLCBOI'O

433 MPOBOJIHMKA, KATYIIKA C TOKOM. OTBIT
Opcrena. BzaumoelicTBue NPOBOIHUKOB C
TOKOM
434 Cunia AMriepa, e€ MOJlyJib M HalpaBJICHHUE
Cuna JlopeHua, e€ MOAYJb U HallpaBJICHUE.
JIBrokeHue  3apspDKEHHOM — 4acTHIBI B
433 OHOPOJHOM MArHMTHOM mone. Pabora
cunbl JlopeHua
4.3.6 SIBrieHME NEKTPOMArHUTHOW UHAYKIIUU
4.3.7 [ToTok BekTOpa MAarHUTHON UHIYKIIMH
OJ1C unayKuuu. 3aKOH 3J1€KTPOMarHUTHOM
4.3.8 uHayKuu Papanes
BuxpeBoe »snextpuueckoe mose. IJIC
WHIYKIIMA B TIPOBOJHUKE, JBIDKYIIIEMCS
439 MOCTYMATeJIbHO B OJIHOPOJIHOM MAarHUTHOM
oJie
4.3.10 [IpaBuio Jlenua
NHmykTUBHOCTD. SIBICHHE CAMOWHYKIIUH.
431 OJ1C camouHiyKkunu
DHeprusi MarHUTHOTO TMOJS KaTYIIKH C
43.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE I0JIe
TexHuyeckue YCTPOWCTBA:  MOCTOSHHBIC
MAarHUTEI, AJIEKTPOMATHUTHI,
43.14
AJIEKTPOIBUTATEITb, YCKOPHUTEITH
AIIEMEHTaPHBIX YaCTHII, NHIAYKIIHOHHAS I1eYb
[IpakTrueckue paboTHI. N3yuenune
43.15

MAaromTHOro II0Jid KaTylmlKh C TOKOM.

HccnegoBanne JeMCTBHUS  ITOCTOSHHOIO




Mar"ura Ha paMKy ¢ TokoM. VccnenoBanue

SABJICHUA 3HeKTpOMaTHHTHOﬁ HHAYKOWUU

KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEFAHUA

5.1.1

Konebarenpnas cucrema. CBOOOIHBIC
konebanus. ['apMoHWyeckne KoyieOaHuUs.
Ilepuon, wactota, ammuTyga u ¢asza

KoJe0anui

[IpyxuHHbIA MasgTHUK. MartemaTHyeCKun

MasATHHK

VYpaBHEHHE TapMOHMYECKUX KOJIEOaHHM.
Kunematnueckoe 51 JMHAMUYECKOE

OIMCaHKE KOJICOATEILHOTO JABHKCHUSA

[IpeBpaienue SHEPrUuu pu
FapMOHMYECKUX  KOJIEOaHUSX. Cas13p
AMILUIATY b KOJIeOaHUI HUCXOIHOU
BEJIMYMHBI C aMIUIUTYJaMHu KoyieOaHUil eé

CKOPOCTH U YCKOPEHUs

Konebatenpuplii  koHTYp.  CBOOOIHBIC
ANEKTPOMATrHUTHBIC KosebaHus B
UACaIbHOM  KOJEOaTeIbHOM  KOHTYDE.
AHanoruss MeXAy MEXaHUYeCKUMHU H
AIIEKTPOMATrHUTHBIMH KOJICOaHUSIMU.

®opmyna Tomcona

3akoH COXPAHCHUA SHCPTHUU B HUACAIIBHOM

K0JIe0aTeIbHOM KOHTYpE

BriHyXk1eHHBIE MEXaHUYECKHE KOJICOAHUS.
Pesonanc. Pe3zonancnas KpHUBas.
BrinyxneHnbie 3JIEKTPOMATrHUTHBIE

KOJIEOaHUS.

ITepemennbiii  TOK.  CHHYCOMJATbHBIN

IIEPEMEHHBIN TOK.

MomHocTb IIEPEMEHHOI0 TOKa.

AMIUIMTYIHOE W JICHCTBYIOIIEE 3HAUYCHUE




CHJIBI TOKA W HAIIPSIXKCHUSA

5.1.10

Tpancdopmarop. [IpousBoacTBo, nepenaya
U MOTpeOJICHHe SICKTPUUECKON SHEPTHUH.
DKOJIOTHYECKHE PHUCKHU MPHU MPOU3BOJICTBE
3IEKTPUUECKOM SHEPTUH. KynbTypa
UCIIOJIb30BaHUS AIEKTPOIHEPT U B

HOBCC,HHCBHOI;'I KHN3HU

5.1.11

Texuuyeckue ycrpoicTBa: ceiicmorpad,
AJIEKTPUYECKHUI 3BOHOK, JINHUU

aJIeKTporepeaayd

5.1.12

[Ipaktuueckue padotel. HccnemoBaHue
3aBHCUMOCTH TEpUOJia MAJIbIX KoJeOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChl
rpy3a. MccienoBanue nepeMEHHOTO TOKA B
LEeNu U3 MOCJIEN0BaTeIbHO COEIUHEHHBIX

KOHACHCATOPA, KaTYIIKHU U PE3UCTOpa

5.2

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

MexaHuueckue BOJIHBI, YCIIOBHS
pactipoctpanenus. [lepuon.  CkopocTh
pacrpoCTpaHeHHUss ¥ JUIMHA  BOJIHBIL

HOHCpG‘IHLIC " MPOAOJBbHBIC BOJIHBI

522

Wntepdepentst u  audpakuus

MCXaHUYCCKUX BOJIH

523

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

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMarHUTHbIE  BOJHBIL. Y CJIOBHS
U3IYy4YEHUs]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anMHuas opueHranus BekTopos E, B u v

B DJIGKTPOMAarHUTHON BOJIHE B BaKyyMe

525

CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH:
OTpa)K€HUE, MPEIOMIICHUE, MOJISIpU3aus,
mudpakius, uHTephepeHuus. CKOpOCTh

QJICKTPOMATrHUTHBIX BOJIH

5.2.6

[Ixamna 3JIEKTPOMATrHUTHBIX BOJIH.

HpI/IMeHeHI/IC OJICKTPOMAIrHMuTHBIX BOJIH B




TEXHUKE U OBITY

5.2.7

[IpyHIMIOBI PaTUOCBSI3M M TEJICBUJICHMUS.
Pagnomoxamust. DNEeKTPOMarHuTHOE

3arpsI3HEHUE OKPYKAIOLIEH Cpeabl

52.8

TexHuueckue yCTpOMCTBA: MY3bIKaJIbHBIE
WHCTPYMEHTBHI, YABTPA3BYKOBAsI
JUAarHoCTHKa B TEXHHUKEC HW MCIOHUIIUHE,
pamap,  paguoONpUEMHHUK,  TEJIEBHU30D,

antenHa, tenepon, CBU-neup

53

OIITHUKA

5.3.1

[IpssmMonnHEHOE pacnpoOCTpaHEHUE CBETa

B OJTHOpoAHOU cpene. JIyu cBera

532

OtpakeHne cBeTa. 3aKOHBI OTPAKEHUS
csera. [Toctpoerre M300payKeHHIT B TUIOCKOM

3epKasie

533

Ipenomnenne cBera. 3aKOHBI IPETOMIICHHS
CBeTa. AOCONOTHBIN oKa3arelb

IpCIOMIICHUA

534

Iommoe BHYTPEHHEE OTpaKECHHE.
[IpenenbHblli yroy IMOJHOIO BHYTPEHHETO

OTpaKeHUS

535

Hucnepcusi  cBera. CHOXHBIM  COCTaB

Ocnoro cBera. LlBeT

53.6

Cobuparoniue 4 pacceuBarolIue JUH3bL.
Tonkas nmnH3a. POKYCHOE paCCTOAHHE M
ONTHUYECKass  Cujla  TOHKOW  JIMH3BIL.
[TocTpoenne n300pakeHui B COOMPAIOIIINX
U pacceuBarommx JuH3ax. Dopmyna
TOHKOM JIMH3BI. YBEIMUEHHE, JIaBacMocC

JIMH30U

5.3.7

HpeI[CJ'IBI MMPUMCHUMOCTHU FCOMeTqueCKOfI

OIITUKH

5.3.8

Wntepdepentmst  cBera.  KorepeHTtHbie
HCTOYHUKHU. Ycnosus HaOIroACHUA

MaKCUMYMOB u MHWHHUMYMOB B




UHTEp(PEPEHIIMOHHON KapTHUHE OT JIBYX

CI/IH(I)aSHBIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakius  cBera.  Judpakunonnas

peméTka. YcmoBue HaOMIOAEHUS TIaBHBIX

5.39 MaKCHMYMOB pu MaJICHUU
MOHOXPOMAaTHYECKOTO CBeETa Ha
TUGPAKIIMOHHYIO PEHIETKY
5.3.10 [Honsapusanus ceera
TexHUuecKkue yCTpOMCTBAa: OYKH, JIyIa,
¢doToanmapar, TMPOCKIMOHHBIN —armapar,
5.3.11 MHUKPOCKOIIL, TEJECKOI, BOJIOKOHHAsI
ONTHKA, T paKIUOHHAS peméTka,
MOJIIPOU T
[IpakTyeckue paboTHI. N3mepenne
5310 nokasarenst npenomuienus. VccienoBanue

CBOMCTB  W300pakeHW B  JIMH3aX.

Ha6JHO,Z[eHI/IC AUCTICPCUU CBCTA

BJIEMEHTGHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuubl NPUMEHMMOCTH  KJIACCHUYECKOU
MEXaHUKH. ITocTynater TEOpUHU
OTHOCHUTEIILHOCTH: UHBAPUAHTHOCTh
MOAYJSl CKOpPOCTM CB€Ta B BaKyyMe,

MPUHLIMI OTHOCUTEIBHOCTH DUHINTEHHA

6.2

OTHOCHUTEILHOCTD OIHOBPECMCHHOCTH.
3aMeI[JI€HI/Ie BpEMCHMU U  COKpAIICHHC

JUINHEL

6.3

DHeprusi ¥ UMIYJIbC CBOOOTHON YaCTHIIBI

6.4

CBsI3p Macchl C SHEpPrueil M HMMITYJIbCOM
CBOOOJHOW YaCTHUILBL. OHEpPrus IOKOsS

CcBOOOIHOI YaCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

®otonbl. PopMmyna Ilnanka cBsa3u 3HEprun

¢oTOHa ¢ ero 4actoTod. OHeprus u




UMITYJIBC (POTOHA

OTtkpeiTHE U uccnenaoBanne Gorodrpdexra.

OnBITEI AT. CromxeroBa. 3aKOHEBI

dhoTorddexra

YpaBHeHue DiHImTENHA JUISt
dotorddekra. «Kpacnas IpaHUIa»

dhoTorddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. JIebenera

7.1.5

XUMHYECKOE IEUCTBUE CBETA

TexHudeckue ycTpoucTBa: (HOTODIIEMEHT,
¢dboTomaTuuk, COJIHCYHAs Oarapes,

CBETOONO

7.2

CTPOEHHME ATOMA

7.2.1

Monpens atoma TomcoHa. OOBITE
Pesepdopra o uccienoBaHUO CTPOCHUS

aToMa. HnaHeTapHaﬂ MOACIb aToMa

7.2.2

[Toctynatet bopa. N3nyuenne u
norjomieHrue (GOTOHOB TIPU  TMEPEXOAe
aToMa C OJHOTO YpOBHA DJHEPruM Ha
npyroil. Bunsl ciektpoB. Cnektp ypoBHEH

SHEPTUH aToMa BOJIOPOAA

7.2.3

BoaHoBEIe cBovicTBa dacThll. BoiHEBI e
bpoits. KopmyckynsipHO-BOJIHOBOM
nyamu3M. Jludpakims dIEeKTpOHOB Ha

KpucTaJljax

7.2.4

CroHTaHHOE U BBIHYKICHHOC H3JIYUYCHHUC.

VY CTpoicTBO M MPUHIIMIT pabOTHI J1a3epa

7.2.5

TexHuuyeckue yCTpOMCTBA: CHEKTPaJbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  HaGmonenue

JMHEWYATOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaONIOAEHUS U pErucTpaluu




OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PaJUOAKTUBHOCTH.  OTMBITHI
Pesepdopna mo ompeneneHuro cocTtaBa
paanoakTUBHOTO m3iydeHus. CBoicTBa
anb(da-, OeTa-, raMMa-u3nyudeHus. BriusHue

PAANOAKTUBHOCTHU HA JKUBBIC OPIraHU3MBbI

7.3.3

OTkpblTHE  TPOTOHA W HEUTpOHA.
Hykmonnas Moxenp siapa I'eiizenOepra —
WBanenko. 3apsan snapa. MaccoBoe 4uciio

anpa. M3otomnsl

7.3.4

Anbda-pacna. DIIEKTPOHHBIN u
MO3UTPOHHBIH  Oera-pacnan.  I'amma-
U3ITy4eHue. 3aKOH  paJMOaKTUBHOIO

pacmnana

7.3.5

OHepruss CBA3M HYKIOHOB B  fJpeE.

SAnepusie cunbl. Jledekt Macchl sapa

7.3.6

Snepubie peakuuu. JleneHue W CHUHTE3

saaep

7.3.7

Snepusiit peaxTop. TepmosinepHbIi
cunte3. [lpoOrembl UM  NEPCHEKTUBBI
SIEPHOM  DHEPreTUKH.  DKOJIOTMYECKHE

ACIICKTBI smepﬂoﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
IIO3UTPOHA. @DyH1aMEHTAIIbHbBIE

B3aMMOJIEUCTBUS

7.3.9

TexHudeckue  yCTpOMCTBA:  JIO3UMETP,
KaMepa BuibCoHa, SOEpHBIM peakTop,

aroMHas bomOa

7.3.10

[Ipaktuyeckne paboTel. HccnenoBanue
TPEKOB YacTHII (o TOTOBBIM

¢dororpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Besnmus, spKHe

3BE3/IBI, IJTAHETHI, UX BUAUMOE IBIKEHUE




8.2

Conneunast cucremMa. IlmaHeTel 3eMHOU
TPYIIIIBIL. [IimaneThI-ruradThl u ux
CHYTHI/IKI/I, KapJ'II/IKOBI)IG TIJIAHCTHI. MaJ'II)Ie

Tena COJITHEYHOH CUCTEMBI

83

Connue, d¢ortochepa u  armocdepa.

CotHeuHast akKTUBHOCTD

8.4

Wctounuk sneprun ConHua u 3B€371

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTEPUCTUKH:
Macca, CBETUMOCTb, PAJAUyC, TEMIIEPATYPA,
170:¢ B3aUMOCBSI3b. Hunarpamma
«CTEKTPAJbHBIA KJIacC — CBETUMOCTbHY.
3BE3a6I TABHOM  IOCJIEIOBATEIHHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY» JUIS

3BE3]] TJIaBHOM IOCIEA0BATEILHOCTH

8.6

Buytpennee CTpOCHHUE 3BE3I.
CoBpeMeHHbIE MPEACTABICHUS 0
NPOUCXOXKIEHNHU U dBomronmu CoHIa U 3BE3.

IrTarbl JKU3HA 3BE3]I

8.7

Mneunsii  Ilyte — nHama ['amakTuka.
ChnupanbHas  crpykrypa  [amaktukwy,
pacrpezneiieHne 3BE31, ra3a MW IBUIM.
IMomoxxenne wu nBmwxkenne CoiHIa B
lanaktuke. Ilmockas wu  cdepuueckas

noacucTeMbl [ aTakTuKu

8.8

Tuner ramaxktuk. Paguoranaktuku H

KBa3apbl. YEpHBIE ABIPHI B Apax rajakTHK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoH XaOOma. Pasz0eranue rajakTuk.
Bospact u pamuyc Bcenennoi, teopus
bonpmoro B3peBa. Mogens «ropsuen

Bcenennoii». PenukToBoe u3iyueHue

8.10

MacmirabHass  cTpyktypa  BceneHHoil.
Meraranaktuka. Hepeménusle npo0OieMsl

aCTPOHOMHUU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» @usuka. 10 knacc. Msxuiues ['.4., byxosues b.b., Corckunit H.H.; nox
penakuueit [lapdentreBoit H.A. AktinonepHoe obmectBo «M3naTeancTBo
«ITpocsemienue»

» ®uzuka. 11 kiacc. Mskumes I'.4., Byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapdentreBoit H.A. AkninonepHoe obmecTBo «M3maTeascTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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