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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOTO YpPOBHSI HAa YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3zoBaTenbHOI nmporpammel, npeactasieHHsix B @I'OC COO,
a Takxke ¢ y4yéTtoM (QeaepanbHON paboueld MporpamMMmbl BOCIHMTAHUS M KOHLIEMIIMH
npenojaBanus ydyeOHoro mnpeamera «®Pusnka» B 00pa3oBaTeIbHBIX OpPraHU3ALUAX
Poccuiickoit @enepanuu, peain3yomnX OCHOBHbIE 00pa30BaTeIbHbIE MIPOrPAMMBI.
Copepsxanue nporpamMMmbl 1o (U3HMKE HAIMpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTUHBI Mupa oOyuaromuxcs 10—11 kmaccoB npu oOyyeHUH UX U3NKE Ha
0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-AESATENBHOCTHOTO mojaxoxaa. IIporpamma mo
¢usuke coorBercTByeT TpeboBanusiM GI'OC COO k miaHUPYEeMbIM JIMYHOCTHBIM,
OpEeIMETHBIM W METalpeAMETHBIM pe3yibTaTaM OOYYEHHUs, a TaKXKe YUYUTHIBACT
HEOOXOJIMMOCTh peal3allid  MEXIPEIMETHBIX CBsi3e (U3HKKM C €CTEeCTBEHHO-
HAy4YHBIMHU y4eOHBIMU NpeAMeTaMu. B Hell onpenensitoTcss OCHOBHBIE 1€ U3YYSHUS
bu3MKM Ha YpPOBHE CpeIHEro ooOImero oOpa3oBaHUs, IUIAHHUPYEMbIE PEe3yJIbTaThl
OCBOCHHUS Kypca (U3HMKHU: JTUYHOCTHBIC, METaNpeAMETHbIC, MpeAMEeTHbIe (Ha 0a30BOM
YpOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3MKU HA 6A30BOM YPOBHE,

B TOM YHCJI€ MPEeIMETHbIE pe3yIbTaThl IO ToJaM 00y4eHHUs;

e cojepkaHue yueOHoro npenmera «Du3nkay 1o rojgam oO0y4eHHs.
®du3nka Kak Hayka O HauOoiyiee OOIIMX 3aKOHAX MPHUPOIbI, BBHICTyMHas B KauecTBE
y4eOHOro TpenMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJl B CUCTEMY 3HaHUN 00
okpyxaroreM wmupe. LlkonpHBIA Kypc GU3HMKH — CHCTEMOOOPA3yIONIUNA IS
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIbKY (PHU3NUYECKrEe 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB M SIBJICHUM, HM3y4aeMbIX XHMHUEH, Ouojorueu, ¢Gu3ndIecKon
reorpadueit u acrpoHomuei. VMcnonp3oBaHue U aKTHBHOE MpPUMEHEHHUE (HU3NUECKUX
3HAaHUN OIpeaessieT XapakTep U pa3BUTHE pPa3HOOOpPa3HBIX TEXHOJNOIMH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IMOJYYEHUS HOBBIX MAaTEPHUATIOB C
3aJlaHHBIMU CBOMCTBaAMU M Jpyrux. M3ydeHue (U3MKU BHOCUT OCHOBHOHM BKIJIAJl B
dbopMHUpOBaHME  €CTECTBEHHO-HAYYHOW  KApTUHBI  MHpa  OOydalomuxcs, B
dbopMupoBaHUE YMEHUN MPUMEHSATH HAYYHBIM METO]I IIO3HAHUS TP BHITIOJTHEHUN UMHU
y4eOHBIX UCCIICTOBAHHM.
B ocHOBy kypca ¢u3uku A YPOBHS CpeIHEro o0miero oOpa3oBaHMs MOJOKEH P
UJel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €70 TOCTPOEHUS.
Hoes yenrocmnocmu. B COOTBETCTBUM C HEH KypC SIBJISIETCS JIOTHUECKH 3aBEPLIEHHBIM,
OH COJAEPXUT MaTepuaid M3 BCEX pa3leiaoB (PU3MKH, BKIHOYAET KaK BOMIPOCHI
KJIaCCUYECKOM, TaK U COBPEMEHHOU (U3UKH.



Hoes cenepanusayuu. B cooTBEeTCTBUM C HEW Marepuan Kypca (U3MKUA O0BbEAMHEH
BOKpYr (Qu3nueckux Tteopuil. Benymmm B Kypce sBisercs (OpMHpPOBaHUE
MPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€puu, BEUIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE  peanuzauuss  mOpeanoyiiaraetT  UCHOJIb30BaHUE
FYMaHUTApHOTO TOTEHUHaNa (U3UYECKOM HayKH, OCMBICIEHUE CBSI3M pa3BUTHUSA
($u3MKU ¢ pa3BUTHEM OOILECTBA, @ TAKXKE C MUPOBO33PEHUYECKMMU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuxnaownoii nanpasnrennocmu. Kypc Qusmku mnpesnonaraeT 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMUYECKUX MPUIIOKEHUN U3YUECHHBIX TCOpUi
U 3aKOHOB.

Hoes skonocusayuu peanusyeTcsi TOCPEICTBOM BBEJIEHUS 3JIEMEHTOB COJEpIKaHUS,
NOCBSIIEHHBIX JKOJOTUYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH W TEXHOJOTHH, a Takke 00CYXIEeHMs MpoOJeM PalMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS U HKOJIOTMUECKOM 0€30MacCHOCTH.

Crep>XKHEBBIMH AJIEMEHTaMH Kypca (GU3HKU Ha YPOBHE CPEIHET0 OOIIero oopa3oBaHMs
aBigtoTes  pusmyeckue Tteopuun (PopMUpOBaHME TPEACTABICHHA O CTPYKType
nocTpoeHus: (PU3NUECKON TEOpUHU, poJid (PYyHIAMEHTAIbHBIX 3aKOHOB M MPHUHIIUIIOB B
COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, TpaHUIlaX NPUMEHUMOCTU TEOpHUH, s
OIMCAaHMSI €CTECTBEHHO-HAYYHBIX SIBJIEHUN U TIPOIIECCOB).

CucTeMHO-/IeSITeIbHOCTHBIN MOAX0A B Kypce (DU3MKU peau3yeTcsi Mpexae BCEero 3a
CU€T OpraHu3alii KCIEPUMEHTAIBHON JIeATeTbHOCTH oOydaromuxcs. s 6azoBoro
ypOBHA Kypca (U3MKM — OTO  HUCIIOJB30BAHUE CHCTEMBbl  (PPOHTATBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IPOrpamMmMme o
buzuke o0O0BeAMHEHBI B OOMIMA CIHCOK YYCHHYECKHX IMPAKTHYECKUX PpaboT.
Brigenenne B ykazaHHOM MepeyHe T1a0opaTOPHBIX padOT, MPOBOJUMBIX JJII KOHTPOJIS
U OLIGHKH, OCYIIECTBIAECTCS YYaCTHHUKAMM OOpa30BaTENbHOTO MpOIlecca MCXOIs W3
OCOOCHHOCTEHW IUIAHUPOBAHWUA U OCHAamIeHWs KaOuHera ¢u3uku. Ilpm sToMm
o0ecrieunBaeTcsi OBJAJEHUE OOYYAIOIIUMUCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIC
WU3MEPEHUS, WCCICAOBAHMUS 3aBUCUMOCTEH (PU3MUYECKMX BEIUYMH U TOCTAHOBKY
OIBITOB IO MTPOBEPKE NPEIIOKEHHBIX TUIIOTES.

Bonpioe BHUMaHUE yNENseTcsl PEUICHUI0 PacYETHBIX M KaueCTBEHHBbIX 3anad. [lpu
3TOM IJi1 Pacy€THBIX 3a/lad NPUOPUTETOM SIBISIOTCS 3aa4d C SBHO 33JaHHOU
¢uznuecko  MOJENbI0, TO3BOJIAIONIMNE TPUMEHSTh HM3yYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjelia Kypca, TaK U UHTErpUPYsl 3HAHUS U3 Pa3HbIX
paznenoB. JJi1 KadeCTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIIOTCS 3a7aHUSI Ha O0OBSICHEHNE
MpoTeKaHus (U3NUECKUX SBJICHUA U MPOIECCOB B OKPYXAIOMICH KU3HH, TPEOyIomue
BbIOOpa (DM3HUECKON MOJCIH VISl CUTYaIlUH MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-TEXHUUYECKOMY
obecrnieueHuto ydeOHOro mpoiiecca 0a30BbIil ypOBeHb Kypca (PU3HKA Ha YPOBHE
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cpeaHero oOmiero o0pa3oBaHUs JOJDKEH U3y4aThCSd B YCJIOBUSIX MPEAMETHOIO
kaOuHeTa (QU3MKM WIA B YCIOBUSX MHTETPUPOBAHHOTO KaOWHETa HPEeIMETOB
€CTEeCTBEHHO-HAYYyHOro Iukia. B kaOuHere (U3MKHA TOKHO OBITh HEOOXOIUMOE
nabopaTopHOe 00OpYyAOBaHHUE AJI BBINOJIHEHUS YKa3aHHBIX B Mporpamme mno (usuke
YUYEHUYECKHUX MPAKTUYECKUX pabOT U JIEMOHCTPALIMOHHOE 000pYAOBaHHE.
JlemoHCTpanimoHHoe 00O0pyAoBaHHEe (OPMHUPYETCS B COOTBETCTBUU C MPUHLHUIIOM
MUHUMAJIBHOM JIOCTaTOYHOCTH M O0ECNeYMBAaeT IIOCTAHOBKY IEPEYUCICHHBIX B
nporpaMme Mo (pU3MKe KIIOUEBBIX AEMOHCTpAlUMN Il HMCCIEJOBaHUS H3YydaeMbIX
ABJIGHUA W TPOLECCOB, HSMIUPUUECKUX U (yHAAMEHTAIbHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMEHEHUH.

JIaGopaTtopHoe 000pyn0BaHUE VISl YUEHUYECKHUX MPAKTUYECKUX paboT popMUpYyeETCs B
BUJIE TEMATHYECKUX KOMIUJIEKTOB M 00ECIEeYMBaAETCsl B pacuéTe OJJHOTO KOMIUIEKTa Ha
IByX oOyvarouuxcs. Temarnueckue KOMIUIEKTBHI J1abOpaTOpHOro 0OO0OpyAOBaHUS
JOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX U
UpoBBIX TPHOOPOB, a TAaKKE KOMIBIOTEPHBIX H3MEPUTEIHHBIX CHUCTEM B BHUJE
(G POBBIX JTA0OPATOPHIA.

OCHOBHBIMHU LIENISIMU U3yUYeHUs (PU3UKH B 0011eM 00pa30BaHUU SBIISIFOTCS:

. dbopMHpOBaHUE MHTEpPECA M CTPEMIICHHS 00YJalOMUXCs K HAYYHOMY M3YYCHHIO
HPUPOJIBI, PA3BUTHE UX HHTEIUICKTYATbHBIX H TBOPUYECKUX CITIOCOOHOCTEH;

. pa3BUTHE TMPEICTaBICHUA O HAyYHOM METOZe TO3HaHWSA M (OPMHUPOBaHUE
MCCIIEZIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

. (GopMupOBaHUE HAYYHOTO MHPOBO33PECHHSI KaK pe3ylbTaTa W3YYCHHS OCHOB
CTPOCHHS MaTepHuH U (yHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

. dbopmupoBaHue yMEHUH OOBSCHATH SIBJICHUS C HCIOJIB30BAaHHEM (PU3HUYCCKUX
3HaHW{ W HAYYHBIX JOKA3aTCIIbCTB;

. (dopMupoBaHUE TMpPEACTABICHUH O poau (QU3UKKA IS Pa3BUTUS JPYTUX

€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHne 3TUX 1eNield 00ecreunBaeTCsl PEIICHUEM CIICIYIONINX 3a/1a4d B MpoIlecce
U3y4deHHs Kypca (U3UKH Ha YPOBHE CPETHEr0 001Iero o0pa3oBaHus:

. NpUOOPETeHNE CUCTEMBI 3HaHUN 00 OOMMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUIX, BKIIOYAsl MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, DIIEKTPOAMHAMUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI aCTPO(PHU3UKH;

. dbopMHupOBaHUE YMEHHI MPUMEHSTH TEOPETUUYECKUE 3HAHWS ISl OOBSICHEHUS
¢u3nuecKknx SBICHWNA B TPUPOAE W ISl TPUHATUS MPAKTUYECKUX PEHICHHH B
MMOBCEIHEBHOM KHU3HU;

. OCBOCHHE CITOCOOOB PEIICHHS PAa3IMYHBIX 33/1ad C SIBHO 3aJJaHHOW (PU3NYECKOU
MOJICNIbIO, 3aja4, TMOAPa3yMEBAIOIINX CAMOCTOSITEIBHOE CO3/IaHne (PU3NIECKOMN
MOJICIH, aJICKBATHON yCIIOBUSM 33/1a4H;



. MOHUMaHUEe (U3UYECKUX OCHOB W TPHUHIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOKUCTB U TEXHOJIOTUYECKUX TPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENy;

. OBJIAJICHAE METOJaMH CaMOCTOSTEIIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS
(Gu3HUECKUX IKCIIEPUMEHTOB, aHAIN3a U WHTEPIpETANA HH(OOPMAITUH, OTIPEACICHUS
JOCTOBEPHOCTH TOJTYICHHOTO Pe3yIbTaTa;

. CO37aHUE YCIOBUU I Pa3BUTHS YMEHHH MPOCKTHO-UCCIEAOBATEIIbCKOM,
TBOPYECKOM JEATEIIbHOCTH.

Ha msyuenue ¢usuku (0a30BbIii YPOBEHb) Ha YPOBHE CPEIHEro OOIIEro o0pa3oBaHUs
otBoautTcs 136 yacoB: B 10 kimacce — 68 gacoB (2 yaca B Heaenro), B 11 kmacce — 68
yacoB (2 yaca B HEJIEITIO).

[Ipennaraemelii B IporpaMme 1Mo (U3MKE TepeueHb JIAOOPATOPHBIX U MPAKTUICCKUX
paboT  SBISICTCS  PEKOMEHIOBAaHHBIM, YYHUTENb JICJIAaeT BBIOOp MPOBEIACHUS
7a00paTOPHBIX pPabOT H ONBITOB € YYETOM HMHIAMBUAYATBHBIX OCOOCHHOCTEH
00y4Jaromuxcs.



COILEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®dusuka — Hayka o npupojne. HaydHnsle METOABI IMO3HAHUS OKPYXKAIOLIErO0 MUpA.
Ponp skcnepuMeHTa M TEOPUM B IPOLIECCE IMO3HAHUSA NPHUPOABI. DKCIEPUMEHT B
¢du3zuke.

MopenupoBanue (GU3MUECKUX SIBIEHUH U TmpoleccoB. HaydHble TumoTe3sbl.
duznyeckue 3aKOHbl U TeOpuH. ['paHUIBl MPUMEHUMOCTH (U3MUYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb 1 Mecto ¢pusznku B GOpMUPOBAHUH COBPEMEHHON Hay4HOU KapTUHBI MHpPA, B
[IPAKTUYECKOUN ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBbIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYMUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABHKeHUE. (OTHOCUTEIBHOCTh MEXAHUYECKOTO  JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

Ilepememienne, CKOpOCTh (CpeaHsisi CKOPOCTb, MIHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUAIbHONM TOUKH, HMX TMPOCKIUH HA OCH CHCTEMbl KOOpJHMHAT.
Ciio)xeHue nepeMenIeHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE TpsSMOJMHEHHOe JaBWXKeHue. [ 'paduku
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IMYyTU U MEPEMEICHUS MaTepUaAIbHOMN
TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO IaICHHUS.

KpuBonmHeitHoe nBuxkeHue. [[BHKEHHE MATEpPUAIIBHOM TOYKHU IO OKPYKHOCTH C
MOCTOSTHHOM IO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsI CKOpocTh. [lepuos
1 yactoTa oOpanieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBAa M IPAKTUYECKOE NMPUMEHEHHE: CIIUIOMETP, JBUKECHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE TIEPEIAYU.

Jlemoncmpayuu

Moaenp CHCTEMBI OTCYETA, WUIKOCTPAIUS KUHEMATHYECKUX XapPaKTEPHUCTUK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGmionenne paBuxkeHus Tena, OpPONIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOIHOTO TaICHUS.



HanpaneHnne ckopocT npu ABUKEHUHU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JBMKEHUS C LEJIbI OINPEICICHUS MIHOBEHHOMU
CKOpOCTH.

UccnenoBanre COOTHOMIEHUS MEXKAY MOYTSIMH, HPOUACHHBIMH TEIOM 34
MOCJIEIOBATENBHBIE PABHBIE IPOMEXXYTKA BPEMEHU MIPU PABHOYCKOPEHHOM JBHKEHUHU C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHue NBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHaumn otHocutTenbHOCTU [Namuies. IlepBeiid 3akoH HprotoHa. MHEpuuansHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoi 3akon HeroToHa 1ist
MarepuanibHOM TOUKH. TpeTuii 3akoH HploTOHA 1711 MaTepraibHbIX TOUYEK.

3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBasg kocMudeckasi CKOpOCTb.

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

Tpenune. Buabsl TpeHus (mokos, ckojibxenws, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXEHUS U cuiia TpeHus 1nokos. Koaddumuent tpenus. Cuia
COIIPOTHUBIICHUS DU IBUKEHUU TeJla B )KUIKOCTH WM Tase.

[TocTynarensHOE U BpaniaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENBHO OCU BpalleHus. [lineuo cumbl. YcnoBus paBHOBECHS
TBEPIIOTO TENA.

TexHuueckue yCTPOMCTBA M INPAKTHUYECKOE IPUMEHEHHE: IOMIIUITHUKM,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUU.

CpaBHeHHE MacC B3aMMOICHCTBYIOMIUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIBbEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOro Tena. Buasl paBHOBECHS.

Yuyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CWJI YNPYTOCTH, BO3HUKAKOIIUMX B NPYXKUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMaln.

HccnenoBanne yciioBUi paBHOBECHS TBEPAOTO TeEJa, UMEIOIIETO OCh BPALLICHHUS.



Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynbc MatepuanbHOW TOYKH (Te€da), CUCTEMbl MaTepUaIbHBIX ToueK. MIynbe
CWIbl M WM3MEHEHUE HMIIYJIbCa TeJla. 3aKOH COXpPAaHEHMsI HUMITyJbca. PeakThBHOE
IBUKCHUE.

Pa6ora cuiibl. MOIHOCTD CHJIBIL.

Kunernueckast sHeprusi wmartepuanbHOoil TOukd. Teopema 00 U3MEHEHHUH
KUHETUYECKOU SHEPTUU.

[lotenuuanbuas sHeprus. [loreHunanbHast >HEprus ynpyro AehopMHpPOBAHHOMN
npyxuHbl. [loTeHIIManbHas SHEPrUs Teaa BOJIMU3U MOBEPXHOCTH 3EMIIH.

[loTennuanbHbple M HeMOTEHIMANbHbIE CUbl. CBsI3b paOOThl HEMOTEHLMAIBHBIX
CUJI C H3MECHEHHMEM MEXAHMYECKOM DHHEPrMM CHUCTEMBI TeJl. 3aKOH COXPAaHECHMS
MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHHUE: BOJIOMET, KOIED,
NPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon noTeHIIMaIBHON 3HEPTUN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNpyroro yjaapa C TIOMOILIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIbI ¢ U3MEHEHMEM MEXaHMYECKOM SHEpruu Tela
Ha IIPUMeEpE PACTAKEHUsI PE3UHOBOTO KIyTa.

Paznen 3. Mousiekyasipasi pu3uka M1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOPUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxkenue. [ubdysus. Xapakrep ABUKEHUS W
B3aHMOJICMCTBUSL YaCTHI] BellecTBa. MoJenu CTpOEHHUs ra3oB, XKUIKOCTEU U TBEPABIX
Ten U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE ATUX Mojeneid. Macca U pa3mepbl
Monekyn. KonnuectBo Bemectra. [loctosaHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmnepatyp
Llenbcus.

Mogpens uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJICKYJISIPHO-KUHETHYECKON
TEOPUHU HJICATLHOTO ra3a. AOCOTIOTHAS TeMIlepaTypa Kak Mepa CpeaHel KHHETHIECKOM
SHEPryU TEIUIOBOrO NBWKEHUS vactull rasa. lllkana temnepatyp KenbBuna. ['a3oBbie
3aKOHbI. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [lansToHa. M3omponeccsl B



UJIeabHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe npeacTaBicHue
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThI, TOKAa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIleCTBa, (oTOorpaduu MOJICKYII
OPraHUYECKUX COCITMHECHUU.

OnpiThl 0 1UDPYy3UH )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUS.

Mogenb, HILUTIOCTPUPYIOLIAst TPUPOY AABIEHUS ra3a Ha CTEHKH COCY/Ja.

OnbIThl, WUTIOCTPUPYIOIIUE  yPAaBHEHHE  COCTOSIHUS  HJICUIBHOTO  rasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

Omnpenenenue Macchl BO3lyXa B KIIACCHOW KOMHATE Ha OCHOBE U3MEPEHHI 00BhEMa
KOMHATBhI, JABJICHUSI U TEMIIEpAaTyphl BO3yXa B HEM.

UccnenoBanne 3aBUCHUMOCTH MEXAY MapaMEeTpaMu COCTOSHHUSL Pa3pekKEeHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucTeMa. BHYTpeHHssI DSHEprusi TEPMOJIMHAMUYECKON
CUCTEMBI M crocoObl €€ u3MeHeHusa. KommuecTBo TemioTsl W pabora. BHyTpeHHss
SHEPIusi OJJHOATOMHOTO HJEalbHOr0 raza. Buasl Termonepenaydn: TEMIONPOBOIHOCTb,
KOHBEKLIMS, U3JIy4eHUE. Y IeJIbHAs TEINIOEMKOCTh BenecTBa. KoanyecTBo TEIIOThI TPU
TEIIonepeaaye.

[TonssTue 00 ammabatHOM mpomecce. IlepBbIi  3aKOH  TEPMOJIWHAMHKH.
[Ipumenenne mepBOro 3aKOHA TEPMOAMHAMUKMA K u3ompoieccaMm. ['padudeckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpo1ieccoB B MPUPO/IE.

TemoBbie Mamuubl. [IpuHnunel AeicTBUs TemmoBeix MamuH. [IpeoOpa3zoBanus
SHEPIrUM B TEIUIOBBIX MamuHax. KodpdUIMEeHT TMoJIe3HOr0 NEWCTBHS TEIUIOBOU
mamuHbl. [ukn KapHo u ero kodduimeHT moie3Horo AEUCTBHS. DKOJOTUYECKUE
MPOOIEMBI TETIJIOIHEPTETHKH.

TexHuueckue yCTpoMCcTBa U MPAKTUYECKOE MPUMEHEHUE: ABUTATEIb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIbHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEW SHEPruu Teja MPU COBEPUICHUU paOOThI: BBUIET MPOOKH
u3 OyTBUIKHM TIOJ| IEMUCTBHEM C)KAaTOTO BO3yXa, HarpeBaHue d¢upa B JATyHHOU TPyOKe
MyTEM TpeHUs (BUACOJIEMOHCTPALINS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTypbl) Tejla NpU TeIionepeaye.



OnpIT 10 a11abaTHOMY PAaCHIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mnapoBod TypOWHBI, JBUraTelsl BHYTPEHHETO CrOPaHHs, PEAKTHUBHOIO
JBATATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecammnvie cocmosanun eeuecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHAeHcauus. Mcnapenue u kurnenue. AOCONIOTHAs WU
OTHOCHUTENIbHAS BJIIAXKHOCTh BO3Ayxa. HacelmmeHHelii mnap. VYpaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONUS CBOWCTB
kpuctamioB. JKunkue kpuctamwiel. CoBpemMeHHble Marepuanbl. [lnaBienne wu
KpUCTaJu3anus. Y iefapHas Teriora miasnenus. Cyomumanus.

VYpaBHeHHE TEMIIOBOTO OanaHca.

TexHuuecknue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MAaT€pUAIOB, B TOM
YHUCJIe HAHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenue npy NOHM>KEHHOM JIaBJICHUU.

Crioco0bl N3MEpEeHUs BIaKHOCTH.

Habnronenune HarpeBaHus U IUIaBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepeHre 0OTHOCUTEIPHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. JiaekTpoauHaMHuKAa

Tema 1. dnekmpocmamuka

DOnekTpu3auus Tela. DJNEKTPUUYECKUil 3apsi. J(Ba BUAA SIEKTPUUYECKUX 3apsIOB.
[IpoBOAHUKH, NUAIEKTPUKA U MOJYIPOBOJAHUKUA. 3aKOH COXPAHEHUS SJIEKTPUYECKOTO
3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHbIl 3l€KTpUYECKUN 3aps.
Onektpuueckoe  mosie.  Hanpsok€HHOCTH — anekTpuueckoro  moisd.  [Ipunnun
CYHEPIIO3ULMH IEKTPUUECKUX MOJEH. JINHUN HANPSKEHHOCTHU IEKTPUUECKOTO TOJIA.

PabGora cun snekrpocratnyeckoro mojisa. IloTeHnman. Pa3HOCTh MOTEHIIMAIOB.
[IpOBOHMKM U AWAPNAEKTPUKA B JJIEKTPOCTATHYECKOM Tone. Jlusnektpuueckas
MIPOHUILIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. IHEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpA.
DHeprus 3apsiKEHHOT0 KOHAEHCATopa.
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TexHuueckue yCTpOMCTBA UM IIPAKTUYECKOE IIPUMEHEHHUE:  DIIEKTPOCKOII,
ANEKTPOMETP,  DJIEKTpOCTaTHUECKas  3aluTa, 3a3eMJICHHE  DJIEKTPONpPUOOPOB,
KOHJICHCATOp, KOIMMPOBAJIbHBIN anmapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO Y NIPUHIUII JEUCTBUS DIEKTPOMETpA.

B3aumMonencTBre HadJIEKTPU30BaHHBIX TEI.

DIIEKTPUUYECKOE TIOJI€ 3APSIKEHHBIX TEIL.

[TpoBOHUKH B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMANIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTD DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOLIAAM TUIACTHH,
PacCTOSIHUA MEXKy HUMH U JUAJIEKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOr0 KOHIEHCATOPa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3Mmepenne 31eKkTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 3nexkmpuueckuil mox. Toxu ¢ paznuunwix cpedax

DJIEKTPUUYECKUM TOK. Y CJIOBHUA CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa. MICTOUHMKHN
toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 y4acTKa LETH.

DNEKTPUYECKOE  CONPOTHUBJIEHUE.  YIEIbHOE  CONPOTUBICHHUE  BELIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHHNE MPOBOJHUKOB.

PaGora AJIEKTPUYECKOTO TOKa. 3akoH Jxoyna—Jlenna. MomHoCTh
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUjla U BHYTPEHHEE CONPOTUBIICHHE UCTOYHMKA TOKA. 3aKOH
Oma aj1s1 ToTHOM (3aMKHYTOM ) JIEKTpUUYecKol 1enu. KopoTkoe 3aMbIKaHUE.

DNEeKTpOHHAsI MPOBOJAMMOCTh TBEPJBIX METAUIOB. 3aBUCHUMOCTbH COINPOTUBIICHUS
METaJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DNEeKTpUUeCcKuid TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoauuku. CoOCTBEHHAs U TPUMECHAS TPOBOIUMOCTH MOIYTPOBOJHUKOB.
CaoiicTBa p—n-niepexona. [lonynpoBoIHUKOBBIE TPUOOPHI.

DONeKTpuYecKuidi  TOK B pacTBOpax M paciuiaBax  JJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

OnekTpuueckuid TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIbHBIN pa3psi.
Monnus. [1na3zma.

TexHnueckrne yCTpOWCTBA U MPAKTUYECKOE MMPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHHUKHU TOKA, dJICKTPOHATPEBATEIBHBIC MPUOOPHI, IEKTPOOCBETUTEIBHBIE
npuOOpsl, TEPMOMETP  CONPOTUBICHUS, BaKyyMHBIM AWOJ, TEPMHUCTOPHI |
(boTOpPE3UCTOPHI, MOTYNPOBOJHUKOBBIN IMO/I, FaTbBAHUKA.

Jlemoncmpayuu
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M3mepenne cuiibl TOKa M HAMPSDKECHUS.

3aBUCHMOCTh COMPOTUBICHHUS I[HJIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
TUTOIIA/IN TIOTIEPEYHOTO CEUSHUS ¥ MaTepHaa.

CMemiaHHOE COeTUHEHHE TPOBOIHHUKOB.

[Ipsmoe  w3MepeHWe  DIEKTPOABWXKYIIEH  cuibl. KopoTkoe — 3aMbIKaHHE
rabBaHUYECKOTO IIEMEHTA U OllEeHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBHCHMOCTH CONPOTHBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH JEKTPOTHUTOB.

HckpoBoii pasps U IPOBOJAUMOCTb BO3yXa.

OMHOCTOPOHHSS TPOBOAMMOCTD JAHOA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

H3y4eHne CMENIaHHOTO COSIMHEHHS PE3UCTOPOB.

M3MepeHne >IEeKTPOABIKYIEH CHIIBI HWCTOYHHMKA TOKAa W €ro BHYTPEHHETO
COIIPOTUBIICHHUSI.

HaGmonenue snexktposnusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue xkypca pusuku 6azoBoro ypoBHs B 10 Ki1acce oCymecTBIseTcs ¢ y4éToM
COJIEPKATEIIbHBIX MEKITPEIMETHBIX CBS3€H ¢ KypcaMl MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemnvle nouwamus, CBA3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SABJICHUE, HAYYHBIA (DaKT, TumoTe3a, puanyeckas BEJIMYMHA, 3aKOH, TEOPHS,
Ha0JII0/IeHNe, SKCIIEPUMEHT, MOICIIMPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuxka: peuieHue CUCTEMbl ypaBHEHUH, JIMHEWHas (QyHKIus, napabdoda,
runepoosa, ux rpaguku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIMH: CUHYC, KOCHHYC,
TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO, BEKTOPHI U UX
MPOEKIIMH Ha OCU KOOPJUHAT, CIIOKEHHE BEKTOPOB.

buonocus: mexannueckoe ABMKEHHUE B JKMBOW mpupojae, Auddysus, ocmoc,
TEIJIOOOMEH JKUBBIX OPraHu3MOB (BUIBI TEIUIONEpPENaud, TEIUIOBOE PpaBHOBECHE),
AIIEKTPUYECKHE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBAa TBEPABIX TeJ, KHUJIKOCTEH U ra3os,
AIIEKTPUYECKHE CBOMCTBA METAJUIOB, JIEKTPOJIUTHYECKAs TUCCOLMALINs, TaJIbBAHUKA.

lI'eoepagpus: BIaxXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBMKEHHI C MCIOJIB30BAHUEM MEXaHHU3MOB, YUET
TPEHUS B TEXHHUKE, MOAIIUIHHUKHU, HCIOIb30BAaHUE 3aKOHA COXPAHEHHUS HMITYJIbCa B
TEXHUKE (pakeTa, BOAOMET U JApYrue), JBUTATENb BHYTPEHHETO CTOpaHus, MapoBas
TypOuHa, OBITOBOM  XONOAWJIBHUK, KOHIUIMOHEP, TEXHOJOTMH  MOJYyYEHHUS
COBPEMEHHBIX MAaTepHajoB, B TOM YHCIIE HAHOMATEpUAIOB, M HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3€MJICHHUE OJJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
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MPUHTEP, DJEKTPOHATrPEBATEIbHBIE MPUOOPBI, AIEKTPOOCBETUTENbHBIE MPUOOPHI,
rajbBaHUKa.

11 KVIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

[TocTtosiHHBIE MarHuThl. B3anMoOAEHCTBUE NOCTOAHHBIX MAarHUTOB. MarHuTHOE
nosne. BekTop MarHUTHOM WHAYKUUU. lIpMHIMIO Cynepno3UIMyM MAarHUTHBIX IIOJIEH.
Jluaun MarHuTHOM wuHAYKUMU. KapTuHa /AWMHUM MarHUTHOM WHAYKUHUM TIOJS
MOCTOSIHHBIX MAarHUTOB.

MarauTtHoe noJjie TpoOBOJHUKA C TOKOM. KapTuHa NTUHUN UHAYKIIMA MAarHUTHOTO
noJisl JJIMHHOTO MPSAMOTO MPOBOJAHUKA W 3aMKHYTOTO KOJIBLEBOTO MPOBOJIHUKA,
KaTyIIKU ¢ TOKOM. OnbIT Ipcrena. BzauMoaeiicTere mMpoBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHia, €€ MoAyJib U HampaBiieHUE. [[BU>KeHUE 3apsKeHHOM 4acTULbl B
OJIHOPOJHOM MarHuTHoM moJie. Pabora cuibl Jlopenna.

SBreHNE PIEKTPOMArHUTHOW MHAYKIMHU. [IOTOK BEKTOpa MAarHUTHON WHIYKIIUU.
DNEeKTpOABWKYIIAsl CUJIa UHIYKIMU. 3aKOH 3J€KTPOMarHuTHON nHayKkunu dapanes.

BuxpeBoe »siekTpuyeckoe TMoje. OJEKTPOABWXKYIIAs Cujla HWHIYKIUU B
IIPOBOJHUKE, IBUXKYILIEMCS TOCTYNIATEIbHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

[Tpasuiio Jlenna.

NHaykTUBHOCTE.  SIBIEHME  CAaMOMHAYKIMHU.  OJIEKTPOIBIXKYIAs  cuia
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISL KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHuyeckue yCcTpoMCTBA M IPAKTUYECKOE NMPUMEHEHME: IOCTOSIHHBIE MAarHUTHI,
AJEKTPOMArHUThl,  JJIEKTPOABUrATENIb,  YCKOPUTEIM  DJIEMEHTApPHBIX  YaCTHUL,
VHIYKLIAOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIMHUM MHAYKIIMY MAarHUTHOTO TOJISL.

B3anmopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIUH.

ITpaBuno Jlenua.
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3aBUCUMOCTD 3JICKTPOABIKYIIEH CWIbl HHAYKIMM OT CKOPOCTH HW3MEHEHUSA
MAarHUTHOTO MOTOKA.

SIBrieHNE CaMOUHIYKIIVH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHnrne MarHuTHOTrO MOJISl KaTYIIKUA C TOKOM.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue sBICHUS JIEKTPOMArHUTHON MHIYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHble KOJ1€OAHUA

Konebarenvnas cuctema. CBOOOHBIE MEeXaHUYECKHE KoebaHus. ["apmMmoHndeckue
koneOanus. I[lepuon, yactora, ammuntyaa u ¢asza konedbanuid. [IpyKMHHBIM MasTHUK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TrapMOHHWYECKUX KojeOanuil. [IpeBpaiienue
SHEPIUH NMPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit  koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KoJieOaHUS B
UjeaTbHOM KOJeOaTeIbHOM KOHTYpe. AHaJIOrus MEXAy MEXaHUYECKUMH |
ANEKTpOMArHuTHeIMU KosieOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUH B
UcaIbHOM K0J1e0aTebHOM KOHTYpE.

[IpenacraBneHne o 3aryxaromux KojaeOaHUsAX. BBIHYXJIECHHbIE MEXaHUYECKHE
kosnieOanus. Pesonanc. BeiHyXI€HHbBIE JIEKTPOMAarHUTHBIE KOJIEOaHUsI.

ITepemennblil Tok. CHHYCOUIAIBHBIN MIEPEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEHCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATIPSHKEHUSL.

Tpancdopmatop. IlpomsBoacTBo, mepemadya U MOTPEOJIECHUE DBIECKTPUUECKON
SHEpPruM. OKOJOTMYECKME PHUCKH MpPH IPOU3BOJACTBE 3ieKTpodHeprun. Kynbrypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEHEBHOM KU3HH.

TexHu4YecKkrne yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: DJIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, JUHUU dJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoieOaTenpHOM CcHUCTEMBbl (NMPYKUHHBIA WA
MaTeMaTU4eCKU MasiTHUK).

HaGmronenne 3aTyxaromux KoJie0aHuu.

HccnenoBanne CBOWCTB BHIHYXICHHBIX KOJIEOAHUIA.

Ha6monenue pe3onanca.

CBOOOHBIE AIIEKTPOMATHUTHBIC KOJICOAHMSI.

OcuuorpaMMbl  (3aBUCUMOCTH CHJIbI TOKA W HAMPSKEHUS OT BPEMEHHU) IS
ANEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc 1mpum  mocienoBaTENbHOM — COCIMHEHWH  PE3UCTOpPA,  KaTYLIKH
VHIYKTUBHOCTH U KOHJEHCATOPA.

Mojenb JIMHUU 3IEKTPOIIEpeaauHu.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

14



HccnenoBanue 3aBUCMMOCTH NIEPUOA MaNbIX KOJIEOAHUH Tpy3a HA HUTH OT JJIMHBI
HUTHU U MACCHhI Tpy3a.

HccnenoBanre NMEpeMEHHOrO TOKa B LIETH W3 TOCIEIOBATENIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U pEe3UCTOopa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60TIHbL

MexaHnudeckue BOJNHBIL, ycloBHs — pacnpocTtpaneHus. llepuoa. CkopocThb
pacrpocTpaHeHuss MW JJauHa BOJHBL. [lomepeyHble U TPOAOJBHBIE  BOJIHBIL.
WNuTtepdpepenius u nuPppakuus MEXaHUYECKUX BOJIH.

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

DONEeKTPOMAarHUTHBIC BOJIHBI. YCJOBUS W3JIYyUYCHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anextpomarHutHo#l BosiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH: OTpaXeHHUE, MpeoMJICHUe, Mojspu3amnus, audpaxius,
untepdeperius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[Ikana »7eKTpOMAarHUTHHIX BOJH. [IpUMeHEHHE HIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMITBI paguoCBs3u U TeneBUIeHUS. Pannonokarus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHnudeckue yCTpOWCTBA H  MPAKTUUECKOE TMPUMEHEHHE: MY3bIKaJbHbBIC
UHCTPYMEHTHI, YyJIbTPa3ByKOBas [HAarHOCTHKa B TEXHUKE M MEIULHHE, pajaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacrpocTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOUYHUK 3BYKA.

HaGmronenne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenune naTepdepeHiny u 1upakiiui MEXaHMIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmroneHne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYIOM W YaCTOTOM
KOJIeOaHMIA.

HccnenoBanne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHUE, MPEIOMIICHHE,
noJsispu3anus, nudpaxius, uHTepPepeHIns.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsAmoiMHENHOE  pacHpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. TouedHbI HICTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHbl OTpaxkeHHs cBera. llocTpoeHue uzo0paxkeHUd B
IJIOCKOM 3€pKaJe.

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOIOTHBIM IMOKAa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxeHue. lIpenenpHbIi  yron IOJIHOTO
BHYTPEHHETO OTPAXKEHHUSI.

HNucnepcus ceeta. CiioxHbIN cocTaB O6enoro ceera. L[BeT.
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Cobuparomre 1 paccerBaromye JuH3bl. ToHKasa nuH3a. DokycHoe paccTrosiHue U
onTHYecKass cuia TOHKOM nuH3bl. IlocTpoeHne wu300pakeHWd B cOOMpaOMIMX U
paccenBaronX JIMH3axX. POpMyJia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OIITUKH.

Bonnosas ontuka. Mutepdepenius cera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HaOJI0/ICHUs] MAaKCUMYMOB M MHUHUMYMOB B HHTEP()EPECHIIMOHHON KapTUHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa ceera. udpakunoHHas peméTka. YClIoBHE HAOMIOACHHUS TJaBHBIX
MaKCUMYMOB TPH TaJIEHUH MOHOXPOMATHYECKOT'O CBETA HA TU(DPPAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue yCTPOMCTBA M MPAKTUUECKOE TMPUMEHEHHWE: OYKH, JIYIA,
dboToanmapar, MPOCKIIMOHHBINA armapaT, MUKPOCKOII, TEJIIECKON, BOJOKOHHAS OITHKA,
nudpakImoHHas peneTka, moaspouI.

Jlemoncmpayuu

[IpsMonuHEHOE pacOpOCTpaHEHHE, OTPAKEHHE W  NPEIOMIICHHE  CBETA.
Ontrueckue mpudOopHI.

[TonHOE BHyTpeHHEE OTpakeHue. Moiesib CBETOBOA.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEIECKOA.

Ha6mronenune naTepdepeHium cBera.

HabGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ IOMOLIBIO IPU3MBL.

[TomyueHnue criekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenne nmoisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue nmokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Hab6mronenne nucnepcuu cBera.

Pa3znesn 6. OcHOBBI crIeNMAIBLHON TEOPUH OTHOCUTEJIBHOCTH

I'pannnbl MPUMEHUMOCTH KiacCHYECKOM MexaHuku. [loctynmatsl cnenuanbHON
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJIS CKOPOCTH CBETa B BAaKyyMe,
MIPUHIIMIT OTHOCUTEIHLHOCTH DUHINITEITHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEIJICHUE BpPEMEHU U COKpAICHHE
JUTUHBI.

DHeprusi U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBsi3b Macchl C PHEPrHEel W HMIIYJIBCOM PEISITUBUCTCKON YacTUIlbl. DHEprus
MOKOSI.

Pazgen 7. KanToBas pusuka
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Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®oronsl. Gopmyna Ilnanka cBsi3u 3HEpruu GOTOHA C €ro YacTOTOW. DHEprus u
UMITyJIbC (POTOHA.

OtkpeiTue u uccienoanue ¢ororpdexra. Onwbitel A. I'. CroneroBa. 3aKoHbI
dororddexra. VYpaBHeHue OiiHmTerHa 18 (oToddpdekra. «KpacHas rpaHuiiay
doTorddexra.

JlaBnenue ceeta. OnbiTel I1. H. JleGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHnuueckue yCTpOMCTBA M  MPAKTUYECKOE MPUMEHEHHUEe: (POTOIIEMEHT,
doTongaTuuk, coHeYHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®dotor(peKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

Uccnenoranue 3akoHOB BHelnTHEro ¢poTodddexra.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -YacTHIIL.
[Inanetapuas moznenb aroma. Ilocrynatsl bopa. M3nyuenue u mornomieHue GOTOHOB
IpU TIEPexo/ie aToMa C OJIHOTO YPOBHSA 3HEpruu Ha Jpyroil. Buasl cnexktpoB. Criektp
ypOBHEH PHEPTUU aToMa BOJIOPOJIA.

BonnoBbie cBoiicTBa wactuul. Bomubl ae bponnma. KopnyckyiisipHO-BOJIHOBOMR
TyaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHE.

TexHu4yecKkne yCTpOWCTBA M IMPAKTUYECKOE MPUMEHEHHUE: CIIEKTPAJIbHBIM aHAJIN3
(CIIeKTpOCKOIT), Jia3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

Hab6mroneHne mMHEHYaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHNEPUMEHTBI, JOKa3bIBAIOUIUE CIOXKHOCTh CTpoeHus sapa. OTKpbITUE
pagnoakTuBHOCTH. OmbITEl Pe3epdopma mo ompeneneHuio cocTaBa pPaaroOaKTHBHOTO
nznydenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3nydeHus. Biusane pagnoakTHBHOCTH Ha
YKVBBIE OPTraHU3MBI.

OtkpeiTue mnpoToHa W HeWtpoHa. Hykinonnas wMopens sigpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe unciio aapa. M3oromsl.
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Anbda-pacnan. DNeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-uzinyyeHue.
3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. A nepHbie cuiibl. [ledexT maccsl sapa.

SAnepHble peakuuu. JleneHue U CUHTE3 A1€Ep.

Snepusbiii peaktop. Tepmosinepusiii cuntes. [IpoGnembl U MEPCHEKTUBBI A1EPHOU
DHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

MeTtonbl Ha0JIIOIEHHS U PETUCTPALIUU AIE€MEHTAPHBIX YaCTHULI.

dyHaaMeHTaabHble B3auMoaeicTBus. EnuHcTBO hrsnveckoil KapTUHBI MUpa.

TexHuueckne yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUWE: JI03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIINUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomul

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (oTOrpadusiM).

Pa3zznen 8. DiieMeHTBHI ACTPOHOMUM U ACTPO(PU3IUKH

Otanbl pa3BUTHS acTpOHOMHUHM. lIpHKIagHOE WM MHUPOBO33PEHYECKOE 3HAUEHUE
ACTPOHOMHMH.

Bun 3Bé3pHoro HeGa. Co3Be3nus, spKue 3BE3IbI, IUIAHETHI, HMX BUIUMOE
JBUKCHHE.

ConneuHas cucreMa.

Connue. ConHeynas akTUBHOCTb. VMicTounuk sHeprun ComHIa v 3BE31. 3BE31bI, UX
OCHOBHBIE XapaKTEPUCTUKH. J[narpamMma «CIEKTpaIbHbII KJIacC — CBETUMOCTBY. 3BE3IbI
IJIABHOM IIOCJIEOBATENIBHOCTUA. 3aBHCUMOCTh «Macca — CBETHMOCTB» I 3BE3[
IJIABHOM  TOCIENOBATENIBHOCTH. BHyTpeHHee cTpoeHue 3BE3n. (CoBpeMEHHBbIE
IPEICTABIEHUS O MPOUCXOKIACHUH U 3BOIOIMH COJTHIA U 3BE37. DTalbl )KU3HU 3BE3.

Muneunsiii IIyts — nHama [@anaktuka. Ilonmoxkenue u paBwxkeHue CoJiHIIA B
lNanaktuke. Tunsl ranaktuk. Paguoramakthkum u KBazapbl. UEpHbIE IbIpBI B siApax
TaJIAKTHUK.

Bcenennas. Pacmupenune Bcenennoil. 3akon Xa006ia. Pasz0Oeranue raimakTHK.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

MacurabHas ctpyktrypa Beenennoil. Metaranaktuka.

Hepewmé€nnbie npo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

Habmionenust HEBOOPY)KEHHBIM TIJIa30M C HCHOJB30BAaHHUEM KOMITBIOTEPHBIX
NPUIIOKEHUH IS OTIpeIeTICHHsI TIOJIOKEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11sd CeBEpHOro Moaylapus U spKue 3BE3/bI.

HabGmtonenus B Teneckon JIlynsl, mianet, Miieunoro Ilytu.

O06o0maromiee MOBTOPEHUE
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Ponb pusuku 1 acTpOHOMHUM B IKOHOMHUYECKOM, TEXHOJIOTMUYECKON, COIUAILHON U
ATHYECKOUN cepax NesTeTbHOCTH YeIOBEKa, POJib U MECTO (PU3MKH U aCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTHHE MUpa, pojib (PU3NYEecKOd Teopuu B (HOPMHUPOBAHUU
MpEACTaBICHUNA O (PU3NYECKON KapTUHE MUpa, MECTO (PU3MYECKOW KapTHUHBI MHUpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NIPEICTABICHUN O IPUPOIE.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca gusuku 6azoBoro ypoBHs B 11 Ki1acce ocyliecTBiseTcs ¢ y4éToM
coJiep KaTesIbHbIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTUKH, OUOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnvle nouwamus, CBA3aHHbIE C HM3YYEHHEM METOJOB HAy4YHOTO
NO3HAHUS: SABJICHHUE, HAYUHBIA (DaKT, TUmoTe3a, puanyeckas BEIUYMHA, 3aKOH, TEOPHS,
Ha0JII0/IEHNE, SKCIIEPUMEHT, MOICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxka: pelieHUe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIIMU:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HUX MPOEKIMU HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, IPOU3BOJHBIE
AJIIEMEHTAPHBIX (PYHKIUH, TPU3HAKU MOJ00US TPEYTrOJIBLHUKOB, ONpEAesICHUE IJI0Ia 1
ockux ¢uryp u o0bEMa Te.

buonozus: snexTpudeckue sSBICHUS B )KUBOM MPUPOJIE, KOJeOaTeNbHbIe IBUKCHUS
B JKUBOU INPUPOJE, ONTHUYECKUE SIBICHUSA B XKUBOU IPUPOAE, ACHCTBHE paJHallMM Ha
YKUBBIEC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAs CTPYKTypa TBEPABIX TEI,
MEXaHU3MbI 00pa30BaHUS KPUCTAIIIMYECKON PEIIETKH, CIIEKTPaIbHbBIN aHAIU3.

l'eoepagpus; MarHUTHBIE TONIOCA 3E€MJIM, 3aJI€KM MAarHUTHBIX PyZ, (OTOCHhEMKA
3€MHOM MOBEPXHOCTH, MPEICKA3AHNUE 3E€MIICTPSICCHUMN.

Texnonocua:  JNUHAWA  DJEKTpoOIlepenad, TEHEpaTop IEPEeMEHHOI0  TOKa,
JJIEKTPOABUTATENb, MHAYKIIMOHHAS 1€4b, Paaap, paIuONPUEMHHUK, TEIEBU30D, aHTCHHA,
tenedon, CBU-nedyb, MPOCKIMOHHBIA ammapaT, BOJOKOHHAs OITHKA, COJHEYHAas
Oartapes.
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IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenue yueOHoro npenmera «®du3nka» Ha ypoBHE CpelHEro oOuero oOpa3oBaHUs
(6a30BbIll  YpOBEHb) JOMKHO OOECHEYUTh JOCTHXKEHHE CICAYIONIUX JIUYHOCTHBIX,
MeTanpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS yueOHOro npeamera «Dusnkay A0KHBI OTPaXKaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYy4YaloIIMXCS PYKOBOACTBOBATHCA CHOPMUPOBAHHOMN
BHYTPEHHEH MO3MLHEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPUEHTALNM, MO3UTHUBHBIX
BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOUIUX TPAAUIIMOHHBIM LIEHHOCTSAM POCCHICKOTO
oOLIeCTBa, pacUIMPEHUE >KU3HEHHOTO ONbITa M ONbITa JESITEIbHOCTH B IIpolecce
peanu3alu OCHOBHBIX HAIIPABJICHWI BOCIUTATEIBHON NESTENBHOCTH, B TOM YHCIE B
YacTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

. c(hOpMUPOBAHHOCTh TPAXKAAHCKOM TO3UIMK OOYYaIOMIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;

. OPUHIATHE  TPAJUWLIMOHHBIX  OOINEYETOBEUECKHMX  TyMaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

. TOTOBHOCTh BECTHM COBMECTHYIO JE€ATEIBHOCTh B HHTEpPECAX TIPaKJaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHNH B 00pa30BaTEILHON OpraHU3allNig;

. yYMEHHUE B3aUMOJEICTBOBATh C COMAIbHBIMUA MHCTUTYTaAMU B COOTBETCTBUU C UX
(GYHKIIUSAMY U Ha3HAYCHHUEM;

. TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

. c(hOpMHUPOBAHHOCTh POCCUUCKON Ipak JaHCKOW MIACHTUIHOCTH, MATPUOTU3MA;

. LHEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHbIM CHUMBOJAM, JOCTUKEHHUSIM

POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS:

e chOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHNUS,

¢ CIIOCOOHOCTh ~ OILIGHWBATh CHUTYallMI0 W TNPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSACh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
NESTENbHOCTH YYEHOTO;

e OCO3HAHHE JTUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYHUBOTO OyayIIero;

4) 3cTeTH4eCKOr0 BOCTIMTAHHUS:

. ACTETHYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs ICTETHKY HAYYHOTO TBOPYECTBA,

MpUCYIIEeTro (U3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:
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. MHTEPEC K pa3iudHbIM chepaM MpoPpecCHOHANBHON AESTENbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BbIOOP Oyaymiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBI;
. FOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHMI0O M CaMOOOpa30BaHUIO B 0OJACTU
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;
6) 3K0JI0rH4eCKOro BOCIUTAHHUS:
. c(OpPMHUPOBAHHOCTh  HKOJOTMYECKON  KYJIbTYpPhl, OCO3HAaHHE TJI00aTBLHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;
. IUIAHUPOBAHUE W OCYLIECTBIICHUE ICUCTBUUA B OKPYXKAKOUIEH Cpele Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;
. pacHIMpeHre OMbITa AESITEIbHOCTH 3KOJOTMUECKOW HAIpaBICHHOCTH HAa OCHOBE
UMEIOIINXCSI 3HAHUM 10 PU3HKE;
7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:
. c(OpPMHUPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH,
. OCO3HAaHME LIEHHOCTH HAYYHOU JesATEIBHOCTH, TOTOBHOCTh B MPOLIECCE M3YUYECHUS
(GU3MKKM  OCYIIECTBIATH  MPOEKTHYID M  HCCJENOBATEIbCKYI0  JESTEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

. CaMOCTOATEIHHO (GOPMYIUPOBATH U AKTYAIM3UPOBATH MIPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

. ONpENENATh UENu JAESATEIbHOCTH, 3aJaBaTh IMapaMETpbl MU KPUTEPUU UX
JOCTHKEHUS;

. BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEUHS B PAaCcCMAaTPUBAEMBIX (PU3UYECKUX
SABJICHUSX;

. pa3pabaTpiBaTh IUIAH pEHICHUS MNPOOJeMbl € YYE€TOM aHalIM3a HMEIOIINXCS
MAaTepUAIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

. BHOCHUTb KOPPEKTHUBBI B JIESATEIBHOCTh, OLICHUBATH COOTBETCTBHE PE3YJIHTATOB
LIEJIIM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;

. KOOPJMHUPOBATH M BBIMOJIHATH PabOTy B YCIOBHUSX PEaTbHOTO, BUPTYAJIHLHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

. pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciieqoBaTeJIbCKHe 1€CTBHA .

. BJIQJICTh HAy4YHOM TEPMUHOJIOTHEH, KIIOUYEBBIMU TMOHITUAMH W METOJaMU
buznuecKon HAYKH;

. BJIaJICTh HABBIKAMU Y4Y€OHO-MCCIIEIOBATEIBCKON M MPOCKTHOW AEATEIHHOCTH B
obsactu (QU3NKHA, CHOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSATEIHBHOMY IIOHMCKY
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METOJIOB pelIeHus: 3a7ad (PU3UYECKOTO COJEpKaHUs, TNPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHMS;

e  BIAJETh BHUJAMU JCSATEIBHOCTH IO TIOJYYEHHUIO HOBOIO 3HAHUA, €ro
WHTEPIPETANN, TPEOOPA30BAHUI0 U MPUMEHECHHIO B PA3JIMYHBIX YICOHBIX CHUTYAIUAX,
B TOM YHCJIE IPU CO3/IaHUU YUYEOHBIX MPOECKTOB B 00JaCTH (U3HKHU;

e  BBIABJIATH TNPUYUHHO-CIEACTBEHHBIC CBSI3M W  aKTyaIM3UPOBaTh  3ajaady,
BBIBUTATh THUIIOTE3Y €€ pEIIeHUs, HaXOIUTh apryMEHTHI JUIsl JOKa3aTeIbCTBA CBOUX
YTBEPKJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;

e  AHANM3HWPOBATH MOJYYCHHBIC B XOJC PEIICHUS 3a/Jaud Pe3yiIbTaThl, KPUTHUECKH
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3MPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

e cTaBUTh u (QopMynIMpoBaTH COOCTBEHHBIC 3aJaud B 00pa30oBaTEIbHOMU
JESATEIBPHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

e  J1aBaTh OIEHKY HOBBIM CHTYAIlUsIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT,

e yMETh TMEPEHOCUTh 3HAHWSA 10 (HU3UKE B MPAKTUYCCKYIO  00JIacTh
KU3BHEICATEITLHOCTH;

e YMETbh MHTEIPHUPOBATH 3HAHMS M3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

e BBIJBUTATh HOBBIC MJICH, ITPE/JIaraTh OPUTHHAIILHBIC TIOIX0/IbI H PEIICHUS;

e  CTaBUTH MPOOJIEMBI U 3a]1aUH, JOMYCKAIOIIHNE AIbTCPHATUBHBIC PEIICHUSI.

PabGora ¢ undgopmanmeii:

. BJIa/IeTh HABBIKAMHM TOJy4YeHUS HH(OpManuu (U3HMYECKOTO COJAEPKaHUS U3
UCTOYHUKOB pAa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBJISITh TOMUCK, AaHAaJu3,
CUCTEMAaTH3alMI0 M HWHTEPHpPETalni0 HHPOPMALUU PA3IUYHBIX BHIOB U GOpM
Ipe/ICTaBIICHUS;

. OILICHUBATh JIOCTOBEPHOCTh UH(OPMAINK;

. UCIIOJIb30BaTh CPEeACTBA MH(DOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH
B PpCIIEHWHM KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPraHU3AIMOHHBIX 3a/ad C
cobOmogeHueM  TpeOOBaHUM  JIPrOHOMHUKH, TEXHUKH  OC€30MAaCHOCTH, THUTHUEHBI,
pecypcocOepexeHrs, TPABOBBIX MW JITHYECKUX HOPM, HOPM HHGOPMAITMOHHON
0e301acHOCTH;

. co37aBaTh TEKCTHI (PU3UUECKOTO COJEPIKAHUS B PA3IUYHBIX opmaTax ¢ yI€ToM
Ha3HaueHWs HMH(POpPMAIMU W TEJIEBOW ayauTOpUU, BHIOMpAs ONTUMAIbHYIO (opmy
MIPE/ICTAaBIICHUS U BU3yaJIU3aIlHH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

. OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3UKHU M BO BHEYPOUHOU JCSITEIIEHOCTH;

. pacmo3HaBaTh MPEANOCHUIKH KOHMIUKTHBIX CUTYAllUH U CMATYATh KOH(JIUKTHI,

. pa3BEPHYTO H JIOTHYHO WU3JaraTh CBOIO TOYKY 3pEHHUS C HCIIOJIh30BAHUEM
SI3BIKOBBIX CPEJICTB;

. MOHUMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAITHHOU
paboThI;
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. BbIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JAEUCTBHI € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK0I'0 YE€HA KOJUICKTUBA,

. IIpUHUMATh  LEIM  COBMECTHOM  JEIATEIbHOCTH,  OpPraHU30BbIBATH U
KOOPIUHUPOBATh JEHUCTBUS IO €€ JOCTHKEHMIO: COCTaBJIATh IUIAH JIEMCTBUM,
pacupenensiaTh poiad C Y4ETOM MHEHHMM YYaCTHMKOB, OOCYXJaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

. OLICHMBATh KAaYECTBO CBOEr0 BKJIAJIa M KaXJOr0 YYaCTHHKA KOMaHAbl B OOLIMI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

U npeajaraTb  HOBBIC IIPOCKTBI, OINCHHUBATL HACH C TIO3WIIMHM HOBH3HBI,
OPUTMHAJIBHOCTH, HpaKTquCKOfI SHAYUMOCTH,
. OCYHICCTBJIATH IMMO3UTUBHOC CTPATCTUYCCKOC IMTOBCACHUC B PA3JIMYHBIX CUTYAalIUAX,

MPOSIBJISITh TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUIIMATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:
. CaMOCTOSITEJIbHO OCYILECTBIIATh TMO3HABATEIbHYIO JESITEbHOCTh B 00JACTH
(bU3UKHA ¥ aCTPOHOMMUH, BBISIBIIATH TPOOJIEMBI, CTAaBUTh U ()OPMYJIUPOBATH COOCTBEHHBIE
3a/1auu;
. CaMOCTOSITEJIbHO COCTABJISATh IUIAH PEIISHMs PACUETHBIX W KAYeCTBEHHBIX 3aJ1ad,
IUIAaH BBIMIOJIHEHHS] TPAKTUYECKOM paboThl C€ y4€TOM HMEIOUIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIOUYTCHHI;

. JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM;
. paciupsTh paMK{ y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX TIPEIMTOUTCHUH;

. JeNaTh ~OCO3HAHHBIM  BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTH 32 PEIIICHUE;

. OILICHWBATh IPUOOPETEHHBIN OIIBIT;

. croco0CcTBOBaTh (HOPMUPOBAHUIO U TIPOSIBIICHUIO IPYIUIIMH B 00J1acTH (DU3UKH,

MIOCTOSTHHO TMOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

. JlaBaTh OLEHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

. BJIQ/ICTh HAaBBIKAMHU TO3HABATEIHHON pedIeKCMM KaK OCO3HAHUS COBEPIIAEMbBIX
JNEUCTBUUA M MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;

. UCTIONIb30BaTh MPUEMBI pedIIeKCHH NIl OICHKHM CHUTYyallMH, BBIOOpa BEPHOTO
peLIeHUS;

. YyMETh OILICHUBaTh PUCKA M CBOEBPEMEHHO IPUHUMATh PEMICHUS [0 UX
CHIDKECHUIO;

. IPUHUMATh MOTHBBl M apryMEHTbl JAPYIrMX IIPU aHAIKW3€ PE3yJIbTaTOB
NEATENbHOCTH;

. MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;
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. NPUHUMATh MOTHBBI W aApPryMEHTbl JPYTUX TMPHU aAHAIU3E PE3yJIbTAaTOB
NEATENbHOCTH;

. MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B npouecce noCcTHKEHUST TUYHOCTHBIX PE3YJIbTaTOB OCBOCHUSI MPOTPAMMBI MO (U3UKE
JUISL YPOBHSI CpeAaHEro ooOImero oOpa3oBaHUsi y OOYYaOIMMXCS COBEPIICHCTBYETCS
ASMOIMOHATBHBIN UHTEIJIEKT, IPEANoNaraloii copMUpPOBAHHOCTD:

. CaMOCO3HaHMsl, BKJIOYAIOLIEr0 CIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHUsI COOCTBEHHON SMOLIMOHAIILHOU cepbl, ObITh
YBEPEHHBIM B ce0¢;

. CaMOPETYJIMPOBAHUsA, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHWE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEJIEHHE, CIIOCOOHOCTh aIalITUPOBATHCS K AMOLIM OHAJIbHBIM
U3MEHEHHUSM U TIPOSIBIISITh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

. BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOUIECH CTPEMJICHHE K JIOCTHXKCHUIO LEIU U
yCIexy, ONTUMHU3M, WHHUIMATUBHOCTh, YMEHHE JEWCTBOBATH HCXOJs M3 CBOHUX
BO3MOXXHOCTEH;

. AMIIATUH, BKIIOYAIONIEH CIMOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHHE
JPYTUX, YIUTHIBATH €r0 MPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHHUIO;

. COLIMAJIBHBIX HABBIKOB, BKIIFOYAIOMIMX CIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C
IPYTUMH JIIOIbMH, 3a00TUTHCS, IPOSIBIISITH HHTEPEC U pa3peiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xoniy o6yuenus B 10 kiacce npeaMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JTOJKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOITUXCS YMEHUIA:

e  JIEMOHCTPHpPOBaTH Ha MpHUMEPAX pOJIb W MeCcTO (PU3UKU B (HOPMHUPOBAHUU
COBPEMECHHOM HAy4YHOM KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B TPAKTUUECKOU ACATEIbHOCTH JIFOJCH;

e  YYUTHIBATh TpaHUIBI TNPUMEHEHHS HM3YYCHHBIX (PU3MUECKHX  MOJCIICH:
MaTepualibHas TOYKAa, MHEpIHalbHAsg CHUCTeMa OTcuéra, abCOJIOTHO TBEPIOE TETO,
WJCAIBHBIN Ta3, MOJEIW CTPOCHHUSI Ta30B, XUJIKOCTEM WM TBEPIABIX TEJ, TOYCUHBIN
AIEKTPUUECKUH 3apsijl MPU pelieHn: (PU3NIECKUX 3374,

e  pacno3HaBaTh (HU3MYECKUE SBICHUSA (MPOIECCH) M OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KUHETUYECKOM TEOPUHM CTPOEHHUs BEIIECTBA U
AJEKTPOJUHAMUKNA: PABHOMEPHOE M PABHOYCKOPEHHOE NPSMOJIMHEWHOE JBHXKECHHUE,
cBOOOIHOE TIAZICHUE TeJ, JBMKEHHUE MO OKPYKHOCTH, MHEPIIHS, B3aMMOJICHCTBHE TE,
muddy3us, 6pOYHOBCKOE JBIKEHUE, CTPOSHUE JKUJIKOCTEH M TBEPIBIX TEIll, N3BMCHECHHE
o0béMa Ten mpu HarpeBaHWW (OXJIAXKICHWM), TEIUIOBOE pPAaBHOBECHE, HCIApEeHHE,
KOHJICHCAlUs, IUIABJIICHUE, KPHUCTAUIM3alus, KUIIEHWE, BIAXHOCTb  BO31YXa,
MOBBIILICHUE JIABJIEHUS ra3a MPHU €ro HArpeBaHUU B 3aKPBITOM COCYZAE, CBA3b MEXKIY
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napaMeTpaMH COCTOSIHUSI Ta3a B HM30Mpolieccax, JICKTpU3alus Tell, B3ahUMOJICHCTBUE
3apsi/ioB;

e  ONHUCHIBATh MEXAHMYECKOE JBUKEHHE, WCIOJb3ys (PU3NUYECKUE BEIUYUHBIL:
KOOpJAWHATa, MyTh, MEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUia, UMITYJIbC
Tena, KUHETUYECKas »DHEpPrus, IOTCHIMAbHAS OJHEPIus, MexXaHudeckas paborta,
MEXaHWUYecKasi MOIIHOCTb; MPU OMUCAHWU MPABUIBLHO TPAKTOBATh (DU3NYECKUN CMBICI
HCIOJb3YEMbIX BEJIUYMH, HUX O0O3HAUEHUS W EIUHUIBI, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (DU3NUYECKYIO BEJIMUMHY C JPYTUMU BEIMUUHAMU;

e  OMNHUCHIBATH U3YUYCHHBIC TEIIJIOBBIC CBOMCTBA TEJ U TEIIOBHIE SBJICHUS, UCTIONb3YS
dbu3nUecKue BEIMUMHBL: JaBJICHUE ra3a, TeMIepaTypa, CpeIHssl KHHETUYeCKasi SHeprus
Xa0THYECKOTO  JBIDKCHMSI MOJICKYJl, CpeIHEKBaJpaTHUHasi CKOPOCTh  MOJIEKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHSSI JHEPrusi, padorta ra3a, Kod(PQPUIMEHT MOJIE3HOrOo
JEUCTBHS TEIJIOBOTO JIBUTATeNisl, MPHU OMHCAHUHU TMPABWIBHO TPAKTOBATh (PU3MUECKUU
CMBICJI HCTIOJB3YEMbIX BEIWYHH, UX OOO3HAYCHUS M CIUHHIIBI, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMUMHY C APYTUMHU BEJIMUUHAM;

e  ONHUCHIBATh HM3YUYCHHBIC JJICKTPUUYECKUE CBOMCTBA BEIIECTBA M JJICKTPUUYECKHUE
SBJICHUST (TMPOIECCHl), MCTONB3Ysl (PU3HMYECKUE BEIWYUHBI: DJICKTPUUYCCKUM 3apsij,
ANIEKTPUUYECKOE TI0JIe, HANPSIKEHHOCTD IMOJIsA, TMOTCHIMAI, PAa3HOCTh MOTEHINAJIOB; MPU
OMHMCAHWUU TIPABWIBHO TPAKTOBATh (PU3MUECKUM CMBICI HCIOIB3YEeMBIX BEJIWYUH, HUX
0003HaYEeHUSI W €IUHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3HUYECKYIO
BEJIMYUHY C APYTUMHU BEJIMUYNHAMU;

e  AHANU3HMPOBATh (U3UYECKHE TIPOILECChl M SBJICHUS, HCIOJB3YS (DHU3NUECKue
3aKOHBI M TPUHLIMIKBL: 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3axonsr HetoToHa, 3aKkoH
COXpaHEHHMS MEXaHWYECKOW OHEpPruu, 3aKOH COXpPaHEHUS WMIYJbCa, IPUHIIAI
CYNEpHO3UIMA CWUJI, TPUHIMI PABHOMPABUS HWHEPIMATIBHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KHHETUUECKYI0 TCOPUIO CTPOSHHUS BEIIECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpeaHEel KHWHETHYECKOW OHHEpPruu TEIUIOBOTO JBIDKCHHS MOJIEKYJ C aOCOIIOTHOU
TEeMIepaTypou, MEpPBbIA 3aKOH TEPMOJMHAMMKU, 3aKOH COXPAHCHHS AJIEKTPUYECKOTO
3apsaa, 3akoH KysoHa, Mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €TO
MaTeMaTH4YeCKOE BEIPAKEHUE U YCIOBUS (TPaHUIII, 007IaCTH) IPUMEHUMOCTH;

e  OOBSICHATH OCHOBHBIC NPHHIUIIBI JESHCTBHUS MAaIlMH, IPUOOPOB M TEXHHUYCCKUX
YCTPOMCTB; pas3inyaTh YCIOBHS HX OE30IACHOTO HKCIOJB30BAaHHUS B IOBCEIHEBHOMU
JKM3HU,

e  BBHINOJHATH OKCICPUMEHTHI 110 HCCICAOBaHUIO (DHU3WUECKUX SBICHUH U
MPOIIECCOB C HCIHOJIB30BAHUEM TIPAMBIX M KOCBEHHBIX M3MEPEHUM, TpPU OTOM
dbopmynupoBaTh MpodiIeMy/3aqady W THIOTE3y Yy4eOHOTO JKCIEpPHMEHTa, COOHMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO OOOPYyAOBaHMS, MPOBOJIUTH OMBIT M (POPMYIHPOBATH
BBIBOJIBI;
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e  OCYUIECTBIISITh MPSMbIE U KOCBEHHBIC M3MEPECHUS (PU3MUECKUX BEJIMYUH, TPU
ATOM BBIOUPATh ONTUMANIbHBIA CIIOCOO U3MEPEHUS U MCIOJb30BaTh U3BECTHHIE METO b
OLICHKU ITOI'PEIIHOCTEN U3MEPEHUN;

e  UCCIEAOBaTh  3aBUCHUMOCTH  MeXAy  (U3UYECKMMHU  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM TIPSAMBIX H3MEPEHUM, MpPU H3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh Pe3yJAbTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIUYUH B BHUJIC
TaOIUI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJibTaTaM UCCIEIOBAHNUS,

e coOmomaTh mpaBwia 0€30MacHOrO TpyAa MPU MPOBEACHUM HCCIEAOBaHUN B
paMKax y4eOHOro OHKCIEPUMEHTa, Y4YEOHO-UCCIEAOBATENbCKOM U MPOEKTHOM
NEATeIbHOCTH C HCMOJb30BAHUEM HU3MEPUTEIBHBIX YCTPOUCTB U J1aOOpaTOPHOTO
000py10BaHMUS;

e  pemath pacy€THBIC 3aJlaud C SIBHO 3aJaHHON (PU3MUECKON MOJEIbIO, UCIIOJIb3Ys
dbu3nUecKkue 3aKOHbI M TIPUHIIMIIBI, HA OCHOBE aHaju3a YCIIOBHS 3aJa4d BbIOMPATH
(bU3UYECKYI0O MOJENb, BBIACIATh (PU3UYECKHE BEIUYMHBI U (HOPMYIIBI, HEOOXOIUMBIC
TUIsl €€ peleHus, MPOBOJAUTh PacYEThl M OIICHUBATh PEabHOCTD MOJYYCHHOTO 3HAYCHUS
(bu3UYeCKON BEJIMUNHBIL;

e  pemaTh KauyeCTBEHHBIC 3aJlaud: BBICTPAMBATH JIOTMUYECKH HEMPOTHBOPEUYHUBYIO
IIETIOYKY PpACCYXJCHUW C OMOpPOM Ha U3Yy4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue sIBICHMUS;

e  HCIMOJb30BaTh MPU PEHICHUU Y4EeOHBIX 3a]a4 COBPEMEHHbIE MH(OpPMAIMOHHBIE
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HWHTEPIPETAUUU M MPECTABICHUS
yu4eOHOM W HAy4YHO-TIOMYJISpPHOW UWHOOpPMAIMKM, TMOJYYEHHOM U3  Pa3IudHbIX
UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMyt0 HHGOPMAIIHIO;

e  TMPUBOAUTH MPUMEPHI BKJIAZa POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOMIETO0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHM;

e  HCMOJb30BAaTh TEOPETHUECKHE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU IS
oOecrieueHusi 0€30MACHOCTH TMPU OOpalieHuu C MNpudopaMud H TEXHUYECKUMH
YCTpPOMCTBAMH, ISl COXPAHEHUS 30POBbSA U COOJIIOJACHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

e pabotratb B Tpymme C BBHIMNOJHEHUEM PA3NMMYHBIX COLMAIBHBIX POJEH,
IUIAaHUPOBaTh  paboOTy TPYMIbl, pPAMOHATIBHO paACHpenensTh OO0S3aHHOCTH U
IJIAHUPOBATH JIESITEIILHOCTh B HECTAaHAAPTHBIX CUTYaIIMSIX, aJIeKBaTHO OLICHUBATh BKJIA]I
KaXXJIOT0 M3 YYaCTHUKOB IPYMIbI B PEIIEHUE PACCMATPUBAEMON MPOOIIEMBI.

K xoHny o0yuenust B 11 kiacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHbI
oTpaxkaTh CHOPMHUPOBAHHOCTH y 00YUAIONITUXCS YMECHHUIA:

. JEMOHCTPUPOBATh HA TMPHUMEpPAxX poiab M MecTo (u3ukum B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAPTHHBI MHUpPAa, B PpAa3BUTUM COBPEMEHHOW TEXHUKU U
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TEXHOJIOTUM, B IIPAKTHYECKOM JAEATEIbHOCTUA JIOAEH, LEJIOCTHOCTh WU E€IUHCTBO
(u3nUECKON KapTUHBI MUPA;

. YUHUTHIBATh TPAHUIIBI MPUMEHEHUS U3YYCHHBIX (PU3HUECKUX MOJENCH: TOUeUHbIN
AIEKTPUUYECKUI 3apsif, JIyd CBETa, TOUCUHBIH UCTOUHHUK CBETA, SIICPHAS] MOJIENIb aTOMa,
HYKJIOHHAsI MOJIEJTb AaTOMHOTO si/Ipa NP pelieHuu GU3NIeCKuX 3a71a4;

. pacrio3HaBaTh (U3UYECKUE SIBJICHUS (IPOIECCH]) U OOBACHATH MX Ha OCHOBE
3aKOHOB SJIEKTPOJWHAMHUKA W KBAHTOBOM (PU3HUKHU: DJIEKTPUYECKas MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JEWCTBUS TOKAa, B3aUMOJICUCTBUE
MarHuTOB, JIEKTPOMArHUTHAS UHAYKIUS, TEHCTBIUE MAarHUTHOTO TOJIS HA MPOBOJAHUK C
TOKOM W  JBIKYIIUWCS  3apsill, OJJICKTPOMArHUTHbIE KOJeOaHWs U  BOJIHBI,
IPSIMOJIMHEHHOE PACTIPOCTPAHEHHE CBETA, OTPaKEHUE, MpesioMiIeHue, HHTepdepeHIIns,
nudpakius W TOJSpU3alvs CBETa, JIUCIEpPCUS CBeTa, (POTOIIEKTpUUYecKUu 3¢ PeKT
(boToapdexT), cBeTOBOEC MaBJICHHE, BO3HMKHOBEHHE JIMHEHMYATOrO CHEKTpa aToma
BOJOpPO/a, ECTECTBEHHAS U UCKYCCTBEHHAS PaIMOAKTUBHOCTb;

. OTMHUCHIBATh M3YYEHHBIE CBOMCTBA BelleCcTBa (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTHUYECKUE, DJEKTPUUECKYIO MPOBOAUMOCTh PA3IUUYHBIX Cpel) U AJICKTPOMarHUTHbBIC
SIBJICHUS (ITPOIIECCHI), UCTIOJIB3Ys (PU3NUECKHE BEIIMUMHBI: DJICKTPUUYCCKUM 3apsil, Cuiia
TOKa, DOJEKTPUUYECKOE HAaIpPSDIKCHHE, JJICKTPUYECKOE COMPOTUBICHHE, PA3HOCTh
MOTEHIIUANIOB, JJIEKTPOABMXKYIAs cujiia, paboTa TOKa, MHAYKIMS MAarHUTHOTO TMOJIS,
cuna Awmrepa, cuwia JlopeHa, WHIYKTUBHOCTh KATYIIKH, SHEPTHsS JIEKTPUUECKOTO U
MarHUTHOTO TOJIeH, IEPUOJ] M YacToTa KoseOaHuil B KoiebaTeaIbHOM KOHTYpE, 3apsl U
CHWJIa TOKa B MPOIIECCE TapPMOHMYECKHX HIIEKTPOMArHUTHBIX KoJieOaHUM, (POKyCHOE
paccTossHME W ONTHYecKash Cujla JIMH3bI, MPU ONUCAaHUU TMPABWIBHO TPaKTOBAThH
(U3MYECKHUI CMBICIT UCTIONB3YEMBIX BEIHMYMH, UX 0003HAUCHUS W CAUHUIIBI, YKA3bIBATh
(bopMyIIbI, CBSA3BIBAIONINE TAHHYIO (DU3UYECKYIO BETUYUHY C APYTUMU BEIHUYNHAMY,

. OIKCHIBATh U3yUYEHHBIC KBAHTOBBIC SBIICHUS U TIPOIECCHI, UCTIONB3Ys (HU3MUECKIE
BEJIMYMUHBI: CKOPOCTh OJEKTPOMATHUTHBIX BOJH, JJWHA BOJIHBI M YacTOTa CBETA,
SHEPTUs U UMITYJIbC (DOTOHA, TIEPUO]] MMOTypacnaaa, YHEPTUS CBSI3H aTOMHBIX sJIEp, MIPH
OMHMCAHWH TPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICT HCTHOJIB3YEMBIX BEIUYWH, UX
0003HaUEHUSI W EJUHUIIBI, YKA3bIBaTh (POPMYIIbI, CBSA3BIBAIONINE AAHHYIO (DU3HUYECKYIO
BEJIMYHMHY C JIPYTUMH BEJIMYUHAMHU, BBIYUCISITh 3HAUCHHE (PU3NUECKON BETUINHBL;

. aHAM3UPOBATh (PU3UUYECKHE TPOIECChl W SBICHUS, HCIONB3YS (U3UIECKUE
3aKOHbl M TPUHUUIBL: 3aKOH OMa, 3aKOHBI TMOCIEAOBATEIRHOIO M MNapalljIeIbHOTO
COCMHEHUS IPOBOJHHUKOB, 3aKOH Jkoyns—JIeHma, 3akoH 3JIEKTPOMAarHUTHOU
WHIYKIHWKM, 3aKOH MPSIMOJIMHEHHOIO paclpoOCTPaHEHUsS CBETa, 3aKOHBl OTPAKEHUS
CBETa, 3aKOHBI MPEIIOMJICHHS CBETa, ypaBHeHUEe DWHITEHHA 1 hoToddhdeKTa, 3aKoH
COXpaHEHMSI DHEpPruU, 3aKOH COXPAHEHUsS  UMIIyJIbCa, 3aKOH COXpPaHEHUs
ANEKTPUUYECKOTO 3apsia, 3aKOH COXpPAHEHHS] MaCCOBOTO YKCIIa, MOCTYyaThl bopa, 3aKkoH
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PaZMoOaKTUBHOTO pacmlaia, MpHu STOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €TO
MaTeMaTUYeCKOE BhIPAKEHUE U yCIOBUS (TpaHULbI, 001aCTH) TPUMEHUMOCTH;

. OTIpeIeNSITh HAMpaBlIeHHE BEKTOpa MHIYKIIMM MATHUTHOTO TIOJS TTPOBOJHHUKA C
TOKOM, CUJIbl AMiiepa u cuibl JIopeHna;

. CTPOWTHh U ONMHUCHIBATh M300paKEHUE, CO3AaBAEMOE TUIOCKUM 3epKajioM, TOHKOMN
JIMH30M;

. BBITIOJHATE  OKCIEPUMEHTBI TI0 HCCIICJIOBAHUIO (DHU3UUYCCKUX SBICHHA U
MPOIIECCOB C HCIOJB30BAHMEM TMPSMBIX W KOCBEHHBIX HW3MEPEHUH: TIPU STOM
dbopmynupoBaTh TMpodiieMy/3aadyy U TUINOTE3y Yy4yeOHOTO JKCIEpUMEHTa, COOUpaTh
YCTAaHOBKY W3 MPEJIOKCHHOTO 00OpYIOBaHUSA, MPOBOJIUTH OMBIT U (HOPMYIHMPOBATH
BBIBO/IBI;

. OCYIICCTBIISITh TIPSIMBIC W KOCBCHHBIC HM3MEpPEHUS (PU3NYECKHX BCIIMYUH, IMPHU
3TOM BBIOMPATh ONTHUMAJIbHBIN CIIOCO0 M3MEPEHHS U MCIOJIB30BaTh U3BECTHBIC METO B
OIICHKY TIOTPEIITHOCTEH N3MEPCHUI;

. UCCIICIOBATh 3aBUCUMOCTH (PU3MYECKUX BEIMYUH C HWCIOJIb30BAHHEM TMPSIMBIX
U3MEpPEHUI: TIPU D3TOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (DUKCHUPOBATh pPE3yJIbTaThl
TIOJIYYCHHOW 3aBUCHMOCTH (PU3MYECKHUX BEIIMYMH B BHUJC TAOJMIl M TpaUKOB, JeIaTh
BBIBOJIBI TIO PE3YJIbTATaM MCCIICIOBAHNUS;

. coOmoaTh mMpaBuia 0e30MacHOro TpyAa NpHU MPOBEICHUU HUCCIEIOBAHUNA B
paMKax y4eOHOro OKCIIEpUMEHTa, Y4YEOHO-HUCCIEAOBATENbCKOM U MPOEKTHOMN
JESTENBbHOCTH C UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOHUCTB M JTaOOPATOPHOTO
000py10BaHMS;

. pemarh pacu€THbIC 3aJa4M C SIBHO 3aJIaHHON (PU3WYECKON MOJEINbI0, UCIONIb3YSA
¢u3nueckre 3aKOHbI W TPUHIUIBI, HA OCHOBE aHalu3a YCJIOBHS 3a/ladyd BBHIOMPATH
(bU3UYIECKyI0 MOJENb, BBIACIATh (DU3UYECKHE BEIUYMHBI B (HOPMYIBI, HEOOXOIUMBIE
ISt €€ peleHus, TPOBOAUTH PACUEThI M OLIEHUBATH PEaJTbHOCTh MOTYYEHHOTO 3HAUCHUS
(br3UYeCKOl BEJIMUNHBIL;

. pemaTh KayeCTBEHHBIC 3a/aud: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXJCHUM C OMOpON Ha W3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
bu3nvecKue SIBICHUS;

. UCIIOJIb30BaTh MPH PEIICHUH Y4YEOHBIX 3a/ad COBPEMEHHBIE MH(GOPMAIIMOHHBIE
TEXHOJOTUU JJIA TIOMCKA, CTPYKTYPUPOBAHHS, WMHTEPIPETANMH U TPEACTABICHUS
y4eOHOW ® HAyYHO-TIOMYJSpHOW WHQOpMAIMK, TMOJYyYEHHONW W3  Pa3IUIHBIX
HMCTOYHUKOB, KPUTHUECKHN aHATU3UPOBATH MOTYy4aeMyI0 HH(POPMAITHIO;

. OOBSCHATh TIPHUHITUIBI JICUCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3nyaTh yCIOBUS UX O€30MaCHOr0 UCIOJIL30BaHUS B MOBCETHEBHOM KU3HU;
. OPUBOAUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B

pa3BUTHE HAYKH, B OOBICHEHHUE TIPOIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOT UM,
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. HCIIONb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MWKE B MOBCEIHEBHOW XU3HU IS
oOecrieyeHus: 0€30MAaCHOCTM MpH OOpalleHMH C MOpudopaMud U TEXHUYECKUMU
YCTPOMCTBaMHU, IJIsi COXPAHEHUS 370POBbS U COOJIIOJIEHUS HOPM DKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH Cpele;

. paboTaTh B Tpynme C BBIIOJHEHHEM pPAa3IMYHBIX COLMAJIBHBIX POJICH,
IUTAHUPOBAaTh  PabOTy TPYIIBL, pPAMOHAIBHO pacHpeleNiarTh OOsS3aHHOCTH U
TUTAHUPOBATH JESATEIBHOCTh B HECTAHAPTHBIX CUTYAIUAX, aJICKBATHO OIICHUBATH BKJIA]l
KaXXJ0T0 U3 YYACTHUKOB TPYIIIHI B PEIICHUE PACCMAaTPUBAEMO MTPOOIEMBI.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. ®PU3UKA U METO/Ibl HAYYHOI'O IMO3HAHUSA
1.1 ®dwusmuka 1 MeTo ay4HOTO TIO3HA 2 brbmmorexa OK
. W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS
AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXpaHEHUS B MEXaHUKE 6 1 1 h Ep:j;:;i%iilru 17541b§72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHASL ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBEI TepMOAHHAMIKI1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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

Hroro no pazgeny 24
Pazgen 4. DJIEKTPOAUNHAMMUKA
bubmmoreka [{OK
4.1 3 10
AICKIpoCTaTHIa https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 2neKTpuYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro nmo pazgeny 22
Pe3zepBHOE Bpems 2 (T4 -29)
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KJIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
MaruutHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
11 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIJEBAHUS U BOJIHbBI
21 MexaHndecKkue 1 IeKTPOMarHuTHBIE 9 1 bubnuoreka [IOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue 1 JIEKTPOMArHUTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 o 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Pazznea 3. OCHOBBI CHEIIMAJIBHOM TEOPUHU OTHOCHUTEJBHOCTH
31 OCHOBBI CIEIMATIBHOW TEOpUU 4 1 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro mno pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAaHTOBOW ONTHUKHU 6 bubmorexa LIOK
' https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4. A
3 TOMHOE SIJIPO > https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DneMeHTbl aCTPOHOMUHU M acTpO(U3UKHU 7 Bubmuorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3znea 6. OGOBIIAIOIIIEE ITOBTOPEHUE
4 (T1-14,
bu6moreka [IOK
6.1 O6oOmaroiiee MOBTOPEHUE T2-19,T3- htts://m.eds0o.ru/7f41c97¢
14,T4-14)
Hroro mo pazgeny 4
3 (T1-2-1
PesepBHoe Bpems 4, T3-4-
149,T5-1 q)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
N Koumn4yecTBo yacos Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka KonTpoubnbie | IIpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
dusrka — HayKa 0 MPUPOJIE.
1 Hayunsie MGT(})[;BI HO?I,)HBI,DHI/JIISI 1 bubmmorexa [JOK
03.09.2024 | https://m.edsoo.ru/ff0c32e2

OKPYXaIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
HAYYHOW KapTHHBI MUPA, B 05.09.2024 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATeTLHOCTH JIFOIeH
Mexannueckoe OBYKECHHUE.

3 OTHOCHTENHHOCTh MEXaHUYSCKOTO 1 bu6mmoreka [IOK
nemkenus. [lepeMerienue, 10.09.2024 | https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnmuoreka [JOK
JIBHDKCHUE 12.09.2024 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE 1 bubnmuoreka [JOK
JIBHDKCHUE 17.09.2024 | https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOJHOTO MAJCHUS 19.09.2024 | https://m.edsoo.ru/ff0c39cc
KpuponauHeitHoe IBUKCHHE.

7 I[I];I/I)KGHI/IC MaTepf/IaJILHOIZ TOYKH 10 1 bubmorexa HOK

24.09.2024 | https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH

3 [IprHIMIT OTHOCUTEIBHOCTH 1 bu6mmoreka [JOK

lanunes. UHepmanbHble CUCTEMBI 26.09.2024 | https://m.edsoo.ru/ffOc3be8
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otcyerta. [lepBblii 3akoH HproTOHA

Macca tena. Cuia. [Tpunuun

9 CYIepIIO3UINH cuil. Bropon 3akoH bubmmorexa LIOK
N 01.10.2024 | https://m.edsoo.ru/ff0c3be8
HeroToHa i1t MaTepuabHON TOYKU

10 Tperun 3akon HerotoHa juist bubnuorexa [JOK
MaTepHaIbHBIX TOYCK 03.10.2024 | https://m.edsoo.ru/ffOc3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TSKECTH. HGI?BaSI KOCMHYECKast Brbmiorexa LIOK

08.10.2024 |  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 10.10.2024 | https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduunent

13 TpeHus. Cuiia CONpOTUBIIECHUS ITPU bubnuoreka [IOK
JIBUKEHUH TeJIA B )KANKOCTHU WJIU 15.10.2024 | https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
tesa. MoMmeHT cuitbl. [11edo chitbl. 17.10.2024 | https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUS TBEPAOIO Teja
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS 22.10.2024 | https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MarepHanbHOI Touku. Teopema 00 24.10.2024 | https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUI

17 [loTreHunanpHas sHeprus. bu6mmoreka [JOK

35



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTeHumanpHas 3HEPIUs ypyro
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3H IOBEPXHOCTH 3eMIIH

05.11.2024

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanpHbIE U
HETNOTeHIMaIbHbIe CHITbI. CBSI3b
paboTHI HETTOTEHITUAIBHBIX CHIT C
M3MEHEHHEM MEXaHHUECKOH
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXpaHEHHS MEXaHUYECKOW SHEPTUH

07.11.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenmoBanue CBsI3M pabOTHI CHITHI
¢ U3MEHEHNEM MeXaHNIEeCKOH
SHEPIruU TeJla Ha MPUMEpPE
pacTsHKEHUSI pE3UHOBOTO HKTyTa»

12.11.2024

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUsS B MEXaHUKE)

14.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
Teopuu. bpoyHOBCKOE IBMKEHHUE.

Auddysus

19.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep ABUKCHUS U
B3aHMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJIBIX TEIl

21.11.2024

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

26.11.2024
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TeroBoe paBHOBECHE.

24 Temmepatypa u e€ u3MepeHue. 98.11.2024
[IIxasa remneparyp Llenscus

o5 Wneanpusii raz 8 MKT. OcHoBHOE bubmmoreka [{OK
ypaBHeHne MKT 03.12.2024 | https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETHYECKOM dHEPruun bubnuoreka [JOK
JIBMDKCHHUSI MOJICKYJI. YpaBHCHUE 05.12.2024 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH [lanpToHa. ["a30BbIE 3aKOHBI 10.12.2024
JlaGopaTtopnast pabota

28 «HcciaenoBanue 3aBUCUMOCTHU
MEXKTy ITapaMeTpaMu COCTOSTHHS 12.12.2024
Pa3peKeHHOTO Ta3ay

29 H3omporiecchl B U1€aibHOM ras3e u bu6mmoreka [IOK
uX rpaduuecKoe MpeICTaBICHHE 17.12.2024 | https://m.edsoo.ru/ff0c570e
Buytpenusis sHeprus
TEPMOIUHAMHYECKOU CUCTEMBI U

30 CITIOCOOBI €€ U3MCHCHHS. bu6mmoreka [JOK
KonnuecTBo TermioTsl U pabora. 19.12.2024 | https://m.edso0.ru/ff0c5952
Buytpenusis sueprus
OJIHOATOMHOTO MJICAJIbHOTO Ta3a

31 Bupl Temonepenaun Bubmmorexa LIOK

24.12.2024 | https://m.edsoo.ru/ff0c5c36

VY enpHast TENIOEMKOCTD BEILIECTBA.

32 K(I)[J'H/ILIGCTBO TEIUIOTHI IIPU B bubnmorexa HOK

26.12.2024 | https://m.eds00.ru/ff0c5c36

Teruionepenave. AanadaTHbIl

37



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

poIIecc

IIepBblii 3aKOH TEPMOJUHAMUKH U

bubmuoreka [JOK

33
ero MpUMEHEHHE K U30IpoLeccam 09.01.2025 | https://m.edsoo.ru/ffOc5efc
H

“ eo6paTH]1\3/IOCTI) UnpoueCCOB B BuGmiorexa LIOK
1PHpOIE. BTOPOH 3aKOH 14.01.2025 | https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU

35 [Tpunnun nevicreus u KT/ bubmmoreka [{OK
TETUIOBOU MAIIWHBI 16.01.2025 | https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KITJ] 91.01.2025

37 DKOJOTHYECKHEe MPOOIEeMbI
TETJIODHEPTETUKU 23.01.2025

38 Ol\(j[(:)@:ammm;yp(; K3 2. Oco bu6mmoreka [IOK
(VIOTEIYIAPHAT QHINKA. LICHOBH 28.01.2025 | https://m.eds00.ru/ff0c6938
TEPMOAMHAMHUKI)Y

o Kl\(i[P(I)Tpeo.]'IbHaﬂ za(jlc))T: H(; Tg\:ieo BuGmorexa LIOK
(VIOTIERYIAPHAd QU3HKA. LICHOBBI 30.01.2025 | https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI)

40 [TapooOpa3zoBanre U KOHICHCAIIHSL. bu6mmoreka [JOK
Hcnapenvie u KUIeHue 04.02.2025 | https://m.edsoo.ru/ff0c63b6

5| oo s, Faomom buGnotexa LIOK
ap AYx3- m 06.02.2025 | https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucramimyeckue u

I I intoos i
CBOMCTE KPHC OB ARHAKHC 11.02.2025 | https://m.edsoo.ru/ff0c65f0

KpHuCTaJlJIbI. COBpeMeHHHC
MaTepuaibl
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[InaBnenHue u KpucTauIA3aLus.

bubmuoreka [JOK

4 .
3 ¥ RelbHA: TSILIOTA [UIARICHYY 13.02.2025 | https://m.edsoo0.ru/ff0c6708
Cybnmumarus
44 y 5 bubmmoreka [{OK
PABHCHHE TEILIOBOTo basatca 18.02.2025 | https://m.edsoo0.ru/ff0c6820
. ?aneKTpﬁszum Zegn.jnemzr;mecmn“ BuGmiorexa LIOK
A1. JABa BH KTPHUYCCKUX
AR Ala SEKTP 20.02.2025 | https://m.edsoo.ru/ff0c6bcc
3apsIoB
45 HfOBOI[(I)-II/LKI/I, )II/II)H;:T(I:I/IKI/I " Butmorexa [IOK
II BOJHHUKMU. KOH
TYTpOBOA 25.02.2025 | https://m.edsoo.ru/ff0c6bcc
COXPAHEHUS EKTPUICCKOTO 3aps/ia
B I« .
- KSaI/(I)MZH'?I/(I)CZBI/Ie 3%[;5112013 BaEZH ] Bu6morexa LIOK
Ha. YCUYHbIN KTPHUUYCCKUU
s AeKIp 27.02.2025 | https://m.edsoo.ru/ffOc6eed
3apsig
Hanpsk€HHOCTh 3JIEKTPUYECKOTO
noJia. [IpuHIun cynepno3uiuu bubmuorexa [JOK
48 .
AIIEKTPUUYCCKHUX TOJICH. JIMHUU 04.03.2025 | https://m.edsoo.ru/ff0c6df2
HaNPSHKEHHOCTH
o | e
' HHe 06.03.2025 | https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
50| snmpocmmmccton nore. biorera LIOK
P ' 11.03.2025 | https://m.edsoo.ru/f0c7018
JlsnexTpuueckas MpOHUIIAEMOCTh
51 DnekTpoeéMkocTh. KoHnieHcat bubmorexa LIOK
CRTPOCMIOETE. ROIICHEATOP 13.03.2025 | https://m.eds00.ru/f0c7126
59 DIEeKTPOEMKOCTD IIIOCKOTO bubnunoreka [JOK
KOH/IeHCaTopa. DHeprus 18.03.2025 | https://m.edsoo.ru/ff0c72c0
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3apsKEHHOTO KOHJIEHCAaTopa

53

Jlaboparopnas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

20.03.2025

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAIBHOTO
anmapara, CTpyWHOTro IpUHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHE EKTPOIPUOOpPOB

01.04.2025

55

DNeKTpUYeCKuil TOK, YCIOBUS €ro
cyuiectBoBaHusl. [IoCTOSTHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma aJist
ydacTka Lenu

03.04.2025

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE
poBoHUKOB. JIabopaTopHas
pabota «M3ydeHue cMeranHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

08.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

10.04.2025

bu6mmoreka [JOK
https://m.edso0.ru/ff0c7838

58

3akon Oma 1 OJIHOU
(3aMKHYTOM) 3NIEKTPUYECKOH IICTH.
Kopotkoe 3aMbikaHue.
JlaGopaTtopHas paborta «3mepeHue
OJIC uCcTOYHMKA TOKA B €TO
BHYTPEHHETO COTPOTHUBIICHUS

0.5

15.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

QHCKTpOHHaH MpOBOAUMOCTH
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TBEPABIX METAJJIOB. 3aBUCUMOCTD
COIIPOTHUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIpPOBOJUMOCTh

17.04.2025

DNEeKTpUUYECKUU TOK B BaKyyMe.

60 CBOMCTBA AJIEKTPOHHBIX ITyYKOB 22.04.2025
[TonynpoBoAHKMKH, UX COOCTBEHHAS

61 U IpUMECHasi IPOBOAUMOCTD. bubnuorexa [JOK
CaoricTBa p—N-mepexoa. 24.04.2025 | https://m.edsoo.ru/ffOc84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIEKTPUYECKUH TOK B PACTBOpaXxX U

62 paciuiaBax 3JI€KTPOJIMTOB. bubmuorexa [JOK
DIEKTPOTUTHYECKAS TUCCOIHALINS. 29.04.2025 | https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax.

63 CaMOCTOSITENIbHBIN U bu6mmoreka [IOK
HECaMOCTOATEIILHBIA Pa3psijl. 06.05.2025 | https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuyeckue npuOopsl U

64 YCTPOMCTBA M UX MPAKTUYECKOE bubnmuorexa [JOK
npuMenenue. [IpaBuia TEXHHUKH 08.05.2025 | https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006maromui ypox bu6mmoreka [JOK
«DIEKTPOIUHAMHUKAY» 13.05.2025 | https://m.edsoo.ru/ffOc88be
KonTtponbHas pabora no teme
«Qnekrpocraruka. [locTosHHbIN

66 3neKTplfquKI/H71 TOK. Toku B Bubnnorexa HOK

15.05.2025 | https://m.edsoo.ru/ff0c8a8a

Pa3IUYHBIX Cpelax»
/Beepoccuiickas mpoBepovHas
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paboTa npu IPOBEICHUH Ha
OyMa)KHOM HOCHUTEIIE

Pe3epBHbiil ypok. KonTposibHas

67 paboTta 1o Teme 1 Bubnuotexa LIOK
20.05.2025 | https://m.edsoo.ru/ff0c8c56
"DnexTpoauHaMuka"
68 PesepBHbIit ypok. O0oOmIarommii 1 bubnuorexa [JOK
ypok 1o Temam 10 Kiracca 22.05.2025 | https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie H3yYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[TocTOsIHHBIC MarHUTHI M KX

1 B3auMo/jieiicTBe. MarautHoe 1oJie. 1 bubmmoreka [IOK
BekTop MarHUTHON MHIYKIINH. 02.09.2024 | https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW WHAYKIHHU
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bu6moreka [IOK
B3anmMopelicTBre TPOBOTHIUKOB C 05.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO TIOJISI KATYIITKA C TOKOM) 09.09.2024 | https://m.edsoo.ru/ffOc98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HcenenoBanue qeicTBUL 12.09.2024 | https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBME€ MarHUTHOTO TIOJIS HA

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. PaboTa critbr 16.09.2024 | https://m.edsoo.ru/ffOc9df4
Jlopenua

5 DOnexTpoMarHuTHast UHAYKIus. [ToTok 1
BEKTOpa MarHuTHOM uHAyKunu. IC 19.09.2024
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MHIYKIHU. 3aKOH JIEKTPOMarHUTHOM
naaykuun Papanest

Jlaboparopnas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

23.09.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTSB. SIBIEHUE

camouHaykiuu. 3/1C caMOMHTyKITUH.

SHCpFI/IfI MaravuTHOI'O IT0JIA KaTyHIKHU
C TOKOM. SHCKTPOMaFHI/ITHOG T10JIE

26.09.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHL],
MHIYKIIMOHHAs NeYb

30.09.2024

10

O6o06maromuii ypok «MarHutHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

03.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas padoTa o tTeme
«MarauTHo€ I0JI€E.
DneKTpOMarHuTHasK UHIYKITUS

07.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

12

CB0OOTHBIE MEXaHUYECKHE
kojebanus. 'apmMoHnyeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sepruu

10.10.2024

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majiblx KojeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacChl Tpy3a»

14.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820
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14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOaHUS B
U/IeIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mexx1y MEXaHn4eCKUMHU U
JIEKTPOMArHUTHBIMU KOJIEOaHUSAMU

17.10.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cad58

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

21.10.2024

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHWJecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

24.10.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid ToK. CUHYCOUIATbHBIA
MepeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEEe 3HAUEHHE CUIIBI TOKA U
HaMpsHKEHUS

07.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. IIponssocTso,
nepenava u norpedieHue
ANIEKTPUYECKON SHEPTUU

11.11.2024

19

YCTpOHCTBO U IPaKTHYECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTpoIepe1ad

14.11.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynpTypa ncnosib30BaHus

18.11.2024
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3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KHU3HN

Mexanndeckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuos.

21 CKopocTb pacnpoCcTpaHEHHS U JUIMHA bubnuorexa LIOK
21.11.2024 | https://m.edsoo.ru/ffOccab4
BoJHBL. [lomepednbie u MpoaoIbHBIC
BOJIHBI
29 3ByK. CkOpOCTh 3ByKa. [ pOMKOCTh bubnuoreka [JOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa 25.11.2024 | https://m.edsoo.ru/ffOcccOc
DNIEeKTPOMAarHUTHBIC BOJHBI, UX
23 CBOWCTBA 1 cKopocTh. [1Ikana bubmorexa OK
28.11.2024 | https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJTH
[TpuHIUIIBE PaTUOCBI3N U
24 TeneBuieHus. Pa3Butue cpeacts 02.12.2024
cBs13U. Pagnosokamuys
o5 KonTtponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBD» 05.12.2024 | https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCcTpaHEeHUE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
TodeuHblit HICTOYHUK cBeTa. JIy4 09.12.2024 | https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 oTpakeHus ceta. [loctpoenue bubmorexa HOK
_ 12.12.2024 | https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [TonHoe
08 BHYTpeHHee oTpakeHue. IIpenenbHbin bubnuoreka [IOK
yT'OJI TIOJIHOTO BHYTPEHHETO 16.12.2024 | https://m.edsoo.ru/ffOcd7f6

OTpPAKCHUSA

46



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

JlaboparopHas pabota «/3mepenue

bubmuoreka [JOK

29
MOKa3aTeNsl MPEIIOMIICHHS CTEKIIa» 19.12.2024 | https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenue nzodpaxeHuii B
30 muH3e. DopMyrna TOHKOH JIMH3EI bubmorexa LHOK
- OPMY. ' 23.12.2024 | https://m.edsoo.ru/ff0cddle
YBenuueHue JuH3bI
Jlaboparopuas paboTa
1 n i
3 « ccneILOBaIiHe CBOWCTB 96.12.2024
M300paKeHUH B JIMH3AX)
Hucnepcus ceera. CIIOKHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
paborta «Habmroaenune nucrnepcun 09.01.2025
CBETa»
33 WNnrtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka 13.01.2025 | https://m.edsoo.ru/ffOced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera 16.01.2025 | https://m.edsoo.ru/ff0cf02e
Onrtruueckne MpuOOPhI U YCTPOUCTBA
35 Y YCIIOBHSI MX O€3011aCHOTO 90.01.2025
MIPUMEHEHUS
['panupl MPUMEHUMOCTH
36 KJIACCUYECKOU MexaHUKH. [locTynarsl bubnnoreka [JOK
CHenraJIbHOU TCOPUHU 23.01.2025 | https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amensieHne BpEMEHH U COKpalleHUe bubmmorexa [JOK
8 P patt 27.01.2025 | https://m.edsoo.ru/ffOcfad2
JUTAHBI
38 DHeprusi ¥ UMIYJbC PEIITUBUCTCKOU bubnunoreka [JOK
yacTuLbl. CBSA3b MACCHI C SHEPTUEU U 30.01.2025 | https://m.edsoo.ru/ffOcfc68
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HUMITYJILCOM. BHCpFI/IH IIOKOs

Kontponsnas padora «OnTHka.

39 OCHOBBI CIIENMAILHON TEOPUU bubnmorexa LOK
1 P 03.02.2025 |  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTI
OTKpBITHE U UCCIICIOBAHNE Bu6 110K
HOIMoTEKA
40 .0 A.T.
(poros(exra. Onrrer 06.02.2025 | https://m.edsoo.ru/ffOcfel6
CrojeToBa
3ako otodddekra. YpaBHeHne
41 B;Hliilel(f“ﬁ; an)lq)q)cfoaq)(geifa . brbmmorexa [OK
g ' 10.02.2025 | https://m.edsoo.ru/ffOcffc4
«Kpachas rpanuna» porospdexra
42 ®otonsl. ®opmyna [Tnanka. DHeprus bubnuoreka [IOK
U UMIyibC GpoToHA 13.02.2025 | https://m.edsoo.ru/ff0d015e
Jasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XUMHUYECKOE NEUCTBHUE bubmmorexa [IOK
AeBa. g 17.02.2025 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
44 MPAaKTUYECKOE MPUMEHEHHE:
(dhoToseMeHT, (OTOIaTIHK, 20.02.2025
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenne 3agau mo reme «JIeMEHTBI bubnmuoreka [JOK
KBAHTOBOU OIITHKI) 24.02.2025 | https://m.edsoo.ru/ff0d0302
Monens atoma ToMcoHa. OTBITEL
46 Pezepdopna o paccesHuio 0-4acTu bubmmorexa [JOK
PHOPA P t 27.02.2025 | https://m.edsoo.ru/ff0d091a
[InanerapHas Mojenb aToMa
bu6mmoreka [JOK
47 I1 b
OCTyTIaTRt bopa 03.03.2025 | https://m.edsoo.ru/ffOd0afa
48 W3nydyenue u norjomieHne GOTOHOB bubnuorexa [IOK
MIpU NIEPEX0Je aTOMa C OJTHOTO 06.03.2025 | https://m.edsoo.ru/ff0d0afa
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YPOBHS 3HEPTrUU HA APYroul. Bunbl
CIIEKTPOB

49

BousHOBBIE CBOMCTBA YacTull. BoJIHBI
ne bpowuis. KopnyckyisipHo-
BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

10.03.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpenenenuto
COCTaBa PaJIMOAKTHBHOTO U3ITy4eHUs

13.03.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CeowucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBI

17.03.2025

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uzinydeHue

20.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsS31 HYKJIOHOB B sijIpe.
Snepubie peakuuu. SAnepHbld
peakrtop. [IpoGnembl, IepCEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTEeTHKHU

31.03.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTULbl. OTKpPBITHE
NO3UTPOHA. MeTo 16l HaOMI0ICHUSI U
perucTpanum 1eMEHTapHbIX YaCTHLI.
Kpyrnsiii cron «®yHnaMeHTanbHbIE
B3auMOJCUCTBUA. EqUHCTBO
¢u3nyeckou KapTHHBI MHUpPa»

03.04.2025

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38
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https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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Dtanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHo€ 1 MUPOBO33PEHUYECKOE
3HAYEHHE ACTPOHOMHMH. By
3BE€3aHOTO HeOa. Co3Be3 U, IpKUE
3BE3/1bl, INIAHETHI, UX BUJIUMOC
nBrokenne. ConHeyHas cUCTEMa

07.04.2025

56

Connne. ConHeuHass aKTHBHOCTb.
Wcrtounuk snepruu CoJiHIA U 3BE3]T

10.04.2025

57

3BE3/1bI, UX OCHOBHbIE
XapaKTepPUCTUKH. 3BE3/Ibl TJIABHOW
MOCJIEI0OBATEIbHOCTH. BHYTpeHHEE
cTpoeHnue 38€311. CoBpeMeHHbIE
MIPEACTABIICHUS O TIPOUCXOKICHUU U
sBosrony CoJIHIA U 3BE3NT

14.04.2025

58

Mineunbid [Iyte — Hama ["anaktuka.

TTonoxxeunune u nBuxenue CoHIIa B
lanaktuxe. ['anaktuku. YepHbie
IBIPHI B SIAPax TaJaKTHK

17.04.2025

59

Bcenennas. PasOeranue rajakTuK.
Teopust bosbiioro B3peIBa.
PenukroBoe wu3imyyeHue.
MeraranakTuka

21.04.2025

60

Hepemennsie mpo6ieMsl
aCTPOHOMHHU

24.04.2025

61

KounTtponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

28.04.2025

62

O6o6maromuit ypok. Ponb ¢pusuxu n
aCTPOHOMHH B SKOHOMHUECKO,

05.05.2025
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TEXHOJIOTMYSCKOM, COIMAIbHOM B
ITUYECKOH cdepax IesTeTbHOCTH
YyeaoBeKa

63

O6o06maromuii ypok. Pois 1 Mmecto
(U3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

08.05.2025

64

O6o06matomuii ypok. Poib
¢uznueckoil Teopuu B
(hopMHUpOBaHUHU TPEICTABICHHM O
(buznueckoi KapTuHE MUpa

12.05.2025

65

O606maromuit ypok. Mecto
(bu3nyeckoil KapTUHBI MHpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEACTaBICHUNA O IPUPOJE

15.05.2025

66

Pe3epBHbIil ypok. MarauTHOE T0JIE.
DNeKTpOMarHUTHAs MHIAYKLINS

19.05.2025

67

PezepBHbIil ypok. OnTrka. OCHOBBI
CHelHalbHOM Teopuu
OTHOCHUTEIIbHOCTH

22.05.2025

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DneMeHThl aCTPOHOMUU U
acTpopU3NKHU

22.05.2025

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIHIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI IS YYEHUKA

» ®duswnka, 10 kimacc/ Mskumes ['.5., Byxosues b.b., Corckuiit H.H.; mon pegaknueit [lapdentbeBoii
H.A. Axunonepnoe o0miectBo «M3marensctBo «IIpocBemennes
» ®usuka, 11 kmace/ Msixkumies I'.J1., Byxosnes b.b., Hapyrun B.M.; non penakmnueii [laphentreBoit
H.A. Axunonepnoe o0miectBo «M3marensctBo «IIpocBemennes

METOANMYECKUE MATEPHUAJIBI VIS YUUTEJIA

1.®u3uka. CamocrosTenbHble 1 KOHTposibHbIE padoThl 10 knacc. E.C. Eprotkun, C.I'.EproTkuna. - M:.
[Ipocemienue, 2019.

2. ®usuka. [loypounsie pazpadotku. 10 kiacc: nocodue i yuutenei o0uieo0pa3oBaTeIbHbIX
yupexaenuii / F0.A. Caypos.- 2-e uzn., nepepad. - M.: [Ipocsemenwue, 2020.

3. Coopnuk 3a1au no ¢usnke 10-11 xnaccel: yuebHOE mocodue ajst 0011e006pa3oBaTeIbHBIX
opranmzanuii /H.A.Tlapdentrena. - M.: IIpocsemenue, 2019.

4.®u3uka. CamocrosTenbHble U KOHTpoJibHbIE paboThl 11 knacc. E.C. Eprotkun, C.I'.EproTkuna. -
M:. IIpocsenienue, 2019.

5. ®usuka. [Toypounsie pazpadotku. 11 kiracce: mocobue st yautenei o0reoOpa3oBaTeIbHBIX
yapexaenuit / FO.A. Caypos.- 2-e u3n., mepepad. - M.: IIpocsemenue, 2020.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.school-collection.edu.ru; https://resh.edu.ru; http://www.fizika.ru;
http://class-fizika.ru
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JInct KoppeKTHPOBKH

HasBanue paszena,
TEMBI

[ara o
IJIaHy

[Tprunnb
KOPPEKTUPOBKH

Yro
CKOPPEKTUPOBAHO

JlaTa mo
daxty

IToamuce
OTBETCTBEH
Horo 3a YMP
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