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HOACHUTEJBHASA 3AIIMCKA

[TporpamMmMa 1o ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEr0 OOLIEro oOpa3oBaHMS
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH U TpeOOBaHUIl K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON mporpammel, mnpeactaBieHHbIXx B PI'OC COO, a Takke C yd4€rom
denepanbHON paboyeil MporpaMMbl BOCHUTAHHS W KOHIICTILMU TMPENOJIaBaHus Y4eOHOTO
npeamera «®@usnka» B oOpaszoBaTelnbHBIX opranu3auusx Poccuiickoii ®Denepanuu,
pean3yIoIX OCHOBHBIE 00Pa30BaTEIbHbIE IPOIPAMMBI.

ConepxaHue nporpaMMbl 0 (U3MKE HANPaBIEHO Ha (OPMUPOBAHUE €CTECTBEHHO-
HAay4YyHOW KapTuHBl Mupa oOyuaromuxcs 10-11 kmaccoB mpu oOyueHuH uX (U3NKE HA
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATENbHOCTHOrO mojxona. I[Iporpamma mo ¢usuke
cootBercTByeT TpeboBaHusiM PI'OC COO k miaaHUpyEeMbIM JUYHOCTHBIM, MPEIMETHBIM U
METaNpeIMETHBIM pe3ysibTaTaM OOyUEHUs], a TAaKKE YUUTHIBAET HEOOXOIUMOCTh pealln3aluu
MEXIPEAMETHBIX CBSI3€H (PU3MKHU C €CTECTBEHHO-HAyYHBIMHM Y4e€OHBIMU IpeaMeTaMu. B Heil
ONpENENSAIOTCS OCHOBHBIE II€IM HM3y4Y€HHUd (PU3UKKM HA YPOBHE CpPEIHEro OOLIEro
o0pa3zoBaHMsl, IUIAaHUPYEMbIE pe3yJbTaThl OCBOCHHMS Kypca (U3HMKH: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (u3mKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (PUM3UKH Ha 6a30BOM YpPOBHE, B TOM UHCIIE
IPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera «Pu3nka» 1o rogam oOydeHHs..

dusuka Kak Hayka o HanOoJiee 00LIUX 3aKOHAaX MPUPO/bI, BBICTyNAasl B KAUECTBE y4eOHOTO
peaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHUN 00 OKpYXKaroIleM MHpE.
[IkonbHBIA Kypc (GU3MKKM — CUCTEMOOOPa3yHOUUH ISl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB M SIBJICHUU,
U3y4aeMbIX XUMUEH, Ononoruei, puznyeckoi reorpadueil u acrponomueid. Mcrnonb3zoBanue
U aKTUBHOE TMPUMEHEHHE (PU3NYECKUX 3HAHUI ONpejenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJNOTMH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA,
NOJIyYEHHUS] HOBBIX MAaTEpPHAJIOB C 3aJaHHBIMU CBOMCTBaMU W Apyrux. M3ydeHue Qpuznku
BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOyuaromuxcsi, B (OpPMUPOBAHHWE YMEHUH TPUMEHSATh HAy4YHbII METOJl MO3HAHUSA NpU
BBIMIOJIHEHUH UMU YYEOHBIX UCCIIeI0BAaHUI.

B ocHOBY kypca ¢u3uku 11l YPOBHS CpPeIHETro 00IIero oOpa3oBaHus MOJIOKEH Pl UICH,
KOTOPbIE MOKHO pacCMAaTPUBATh KaK MPUHILHUIIBI €r0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SBIIAETCS JJOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuaj U3 BCeX pa3zesioB (PM3UKH, BKIIOYAET KaK BOIPOCH! KJIACCUUECKOH, TaK U
COBpPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU € HEl MaTtepuain Kypca PU3UKU 00beTMHEH BOKPYT
¢usnueckux Teopui. Bemymmum B kypce sBisercs (OpMHpPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSAX MaTE€PHUH, BEIIECTBE U MOJIE.

Hoesa eymanumapuzayuu. EE peamuzanys NpeAnosaracT UCIOJIb30BAHUE TYMAaHUTAPHOIO
NoTeHIMana (PU3NYECKOM HAyKH, OCMBICICHHE CBSI3U pa3BUTHUA (PU3UKU C Pa3BUTHEM



oOmiecTBa, a TaKXKe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMH M 3KOJIOIMYECKUMHU
npobiieMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc GUsnku npeanoiaraetT 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHUX M TEXHOJOTHUYECKHUX MPUTI0KEHUH N3yUEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss IOCPEACTBOM BBEICHHUS DJIEMEHTOB COJAEPIKAHUA,
HOCBSILIEHHBIX KOJOTMYECKUM MPOOIEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PA3BUTHEM
TEXHUKA W  TEXHOJIIOTHHA, a Takke OOCyXIeHus mnpobjieM  paroHAIBHOTO
IPUPOIOTIOIH30BAHUS U KOJOTHIECKON OE30IMaCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKM Ha YPOBHE CPEIHEro 00Iero oOpa3oBaHUs
ABISAIOTCA (pu3nyeckue Teopuu ((GOpMUPOBAHME TNPEACTABIECHUN O CTPYKTYpE IMOCTPOECHMS
¢uznyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPHUHILIUAIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, TPAHUIAX MPUMEHUMOCTH TEOPUH, JIJIsl OMIMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHHUI U MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOAXO0/ B Kypce (PU3MKH peanu3yercs MPexae BCEro 3a CUET
OpraHM3ali 3KCIEPUMEHTAIBbHON JAedaTeabHOoCTH oOydaromuxcs. s 6a30Boro ypoBHs
Kypca UMK — 3TO HCIOJNB30BAHHE CHCTEMBl (DPOHTANBHBIX KpPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB M JIA0OPATOPHBIX PabOT, KOTOpbIE B Mporpamme Mo (pusuke oObeAMHEHBI B
OOIMII CMHUCOK YYEHWYECKUX MpaKkTUYeCKuX palboT. Brlgenenne B yka3aHHOM TMepedHE
71a00paTOPHBIX pabOT, IPOBOJAUMBIX JIJIsI KOHTPOJISL U OLIEHKH, OCYIIECTBIISETCS yYaCTHUKAMU
0o0pa30BaTeNbHOTO Ipoliecca HMCXOAsl W3 OCOOCHHOCTEH IUIAHUPOBAaHUS M OCHAIICHUS
kabunera ¢usuku. [Ipm sTOM oOOecneunBaeTcs OBJIAJACHHE OOYYAIOIIUMUCI YMEHHUSIMU
IPOBOJUTH KOCBEHHBIE M3MEpPEHUs, MCCICIOBAHMS 3aBHCUMOCTEH (M3UYECKUX BEIHYUH U
IIOCTaHOBKY OIIBITOB IO ITPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonblioe BHUMaHME yeNnseTcs pelIeHUI0 pacy€THBIX M KaueCTBEHHBIX 3aaay. [lpu sTom
JUIs pacdy€THBIX 3a7ay MPUOPUTETOM SIBISIOTCA 33Jaud C SBHO 3a/JaHHOM (u3NYecKoi
MOJIEJIbIO, TIO3BOJISIONINE MPUMEHITh U3yUYEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO
paszena Kypca, Tak U MHTETpUpPYs 3HAHUS U3 Pa3HbIX pa3fenoB. /[ kauecTBEHHBIX 3a/ad
OPUOPUTETOM SIBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHE MNPOTEKaHWsI (U3NYECKUX SIBICHUN U
MIPOIICCCOB B OKPY’KAOIIEH JKH3HH, TPEOYIOIue BbIOOpa (U3UICCKOM MOJCIH Il CUTyaI[UuH
IPAKTHUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepuanbHO-TEXHUYECKOMY
o0ecrieueHn0 yuyeOHOro mpoiecca 0a30Bblil ypOBEHb Kypca (M3MKH HA YPOBHE CPEIHETO
oO1iero oopazoBaHus TOJDKEH U3Y4aThCsl B YCIOBHSIX MPEIMETHOIO KaOMHEeTa (U3UKU WU B
YCIOBUSIX HMHTETPUPOBAHHOIO KaOWHETa MpPEeIMETOB EeCTECTBEHHO-HAyyHOro IMKiIa. B
kaOuHere (UBMKA JOJKHO OBITh HeoOXoaumoe JabopaTopHOe OOOpyAOBaHHUE ISt
BBITIOJTHEHHSI YKa3aHHBIX B TMPOTpaMMe MO (PU3UKE YUYEHHYECKHX MPAKTHYECKUX PAadOT U
J€MOHCTpaLlMOHHOE 000pyI0BaHHUE.

JleMoHCTpaliMoHHOE  000pyZoBaHHE (QOPMHUPYETCSI B COOTBETCTBUM C MPUHLIUIIOM
MUHUMAJIBHON JTOCTATOYHOCTH U OOECHEYMBAET MOCTAHOBKY MEPEUHUCICHHBIX B MPOTPaMMe
1o (¢U3KUKe KIFOYEBBIX IEMOHCTPAINI I UCCICAOBAHNS U3yUaeMbIX SIBICHUN W TIPOIECCOB,
IMIUPUYIECKUX U (PYHIaAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.



JlabopaTopHoe 000pynOBaHME UIsI YYCHHUUECKUX MpaKTUYECKUX padoT (opmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOECHEeUMBAETCS B pacy€Te OJHOTO0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TeMaTH4yeckre KOMIUIEKTHI JIabopaTOPHOro 00OpYIOBaHHS JOJKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJb30BaHUHU AHAJIOTOBBIX M HU(POBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE IIUGPPOBBIX J1A00PATOPHIA.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 001IEM 00pa30BAHUU SBJISIFOTCS:

e (dopMmupoBaHHE HHTEpeca M CTpPEMJICHHS OOYdYaloIIUXCS K HAYyYHOMY H3YYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJCTAaBICHUH O HAydYHOM METOAE TMO3HaHUS H (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3yJbTaTa U3yUYEHHUs OCHOB CTPOCHUS
MaTepuu B (PyHIaMEHTAITLHBIX 3aKOHOB (DPU3HKHU;

e (opMupoBaHHE YMEHUI OOBSICHATDH SIBJICHUSI C UCIIOJIb30BaHUEM (PU3HYECKUX 3HAHUU U
HAYYHBIX JIOKAa3aTEJIbCTB,;

e (opMupoBaHUE MPEACTABICHUN O poiH GU3UKU JIJIST PA3BUTHS JAPYTHMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH.

JlocTikeHne 3THX Lelied 00ecreunMBaeTcs PEIICHUEM CIEAYIOUMX 3ajad B Ipolecce
U3y4YeHUs Kypca (U3UKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

e MpUOOpPETEHUE CUCTEMbl 3HAHUU 00 OOHIMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsIX, BKJIIOYAs MEXAHHUKY, MOJEKYJSIPHYIO (U3HKY, DJIEKTPOJAMHAMHUKY, KBAHTOBYIO
(U3HUKY U 3JIEMEHTHI ACTPO(U3UKY;

e (opMUpPOBaHHWE YMEHHUH MPUMEHITh TEOPETUUYECKUE 3HAHUS JJIsi OOBSICHECHUS
bu3MUeCcKUX SBJICHUN B MIPUPOJE U JJISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HH,

e OCBOGHHE CIOCOOOB pEIICHMS] PA3IUYHBIX 3a/lad C SBHO 3aJaHHON (PU3MYeCcKOn
MOJICNIbIO, 3aJlay, MOJAPAa3yMEBAIOIIMX CAaMOCTOATENIBbHOE CO3JaHue (PU3NYECKON MOJEINH,
aJIEKBaTHOM YCIIOBUSM 33/1a4H;

e TMOHWMaHHUE (U3UUYECKUX OCHOB U TPHUHIIMIIOB JCUCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPENY;

e OBJIQJICHUE METOJIaMHU CaMOCTOSITENIbHOTO IUIAHUPOBAHUSL M MPOBENCHUS (PU3MUYECKHUX
AKCIEPUMEHTOB, aHalIM3a M HMHTEpIpETalud HHPOPMALUH, OMNPEAEICHUS IOCTOBEPHOCTU
MOJIyYEHHOTO pe3ysIbTaTa;

e CO3/IaHUE YCIIOBUM JUISl PA3BUTHS YMEHUU MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
NEeATEIbHOCTH.

Ha wuzyuenue ¢usuku (6a30BbI ypOBEHb) Ha YpPOBHE CpEAHEro OO0IIero oOpa3oBaHUS
otBoauTcs 136 yacom: B 10 kiacce — 68 vacoB (2 yaca B Hefeno), B 11 kimacce — 68 yacos (2
yaca B HEJIEII0).

[Ipennaraemsiii B mporpamme 1o (pu3uke nepedeHsb JTab0paTOPHBIX U MPAKTHYECKUX padoT
SBJIIETCSI PEKOMEHIOBAaHHBIM, YYHTEIb JeJIaeT BHIOOP MPOBEIEHUsS JT1a00paTOpPHBIX paldoT U
OMBITOB C YYETOM UHAUBUAYAJIBHBIX OCOOEHHOCTEN 00yUYaroImmnXCs.



COJEPXAHUE OBYUYEHUA

10 KITACC

Pasznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA

®usuka — Hayka o mpupone. Hayunpie meTonsl mo3HaHMs OKpyskaromero mupa. Pomib
HKCIEPUMEHTA U TEOPUHU B IIPOLIECCE MO3HAHUS TPUPOJIbI. DKCIEPUMEHT B (PU3HKE.

MopaenupoBanue pusnueckux siBleHU U npoueccoB. Hayunbsie runoressl. Ousnueckue
3aKOHBI U TEOpUU. [ paHUIIbI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Ponmp u mecto ¢usuku B (GOpMHUPOBAHHMU COBPEMEHHOW HAay4yHON KapTUHBI MHpa, B
IIPAKTUYECKOMN JAEATEIBHOCTH JIOJIEH.

Jlemoncmpayuu

AHanorosbie 1 HI/I(i)pOBBIe HN3MCPUTCIIBHBIC HpH60pLI, KOMIIBIOTCPHBIC TATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBuxeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOro HBMkeHuA. Cucrema
orcué€ra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpedHsii CKOPOCTh, MTHOBEHHAasi CKOPOCTb) U YCKOpEHHUE
MaTepUaAIbHONW TOYKH, UX MPOEKIIMU HA OCU CUCTEMBbI KoOopAuHaT. ClI0KEHUE EPEMENIEHUN U
CJIOKEHHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEIHOE NBMXeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U TIEPEMENIEHUS MaTEPUaTbHON TOUKH OT BPEMEHHU.

CBoOoaHOE najsieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHenHoe [BWXEHHE. JIBU)KEHHE MaTepHalbHOM TOUYKHA IO OKPYXKHOCTH C
IOCTOSIHHOM 1O MOJYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEHMHAs CKOpoCTh. Ilepuon u
yactoTa oOpaienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckrue YyCTpOWCTBA U MPAKTUUYECKOE TMPUMEHEHHUE: CIHIAOMETp, JIBUKEHUE
CHaps/I0B, LICTIHbIE U PEMEHHBIE MEpEIavuu.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, MILTFOCTPALUS KHHEMATHUYECKUX XapAKTEPUCTUK JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenue nBmkeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpapienue CKOpOCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3ydyeHnrne HEpaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONPEAECICHNSI MTHOBEHHON CKOPOCTH.
HccnenoBaHnre  COOTHOILICHHMS  MEXKIYy  MYyTAMH,  HPOWJACHHBIMU  TEJIOM  3a

MIOCJICIOBATELHBIE PABHBIE MPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JIBMKEHUU C
HA4aJIbHOU CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBMKEHUS 1IapUKa B BA3KOU JKUIKOCTH.



N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHnmn otHOcuTENnbHOCTH ['anunes. [lepBoiii 3akoH HeroToHa. MIHEpmanbHbIe CHCTEMBI
OTCYETA.

Macca tema. Cuna. IlpuHuun cynepno3unuu cuil. Btopoit 3akoH HberoToHa st
MaTepualibHON TOUYKU. TpeTuii 3akoH HbroTOHA 1Sl MaTepuanbHbIX TOYEK.

3akoH BceMupHoro tiarorenus. Cuna tsokectd. [lepBas kocMudeckas CKOpOCTb.

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

Tpenne. Buabl Tpenusi (1mokosi, cKoibkeHus, kaduenus). Cuia tpeHus. Cyxoe TpeHHe.
Cuna TpeHuss CKOJNbXKEHHS U cwia TpeHuss 1nokoss. Kosadpouuument tpenusa. Cuna
CONIPOTHBJIEHUS MPY JBWKEHUU TeNa B KUAKOCTU WJIU Ta3e.

[TocTynarenpHOE M BpallaTEIbHOE JIBHKEHHE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT cCuiabl OTHOCHUTENBHO OCH BpamieHus. Ilmeuo cuibl. YcnoBus paBHOBECHS
TBEPIOrO Tea.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOEC NPUMEHEHHUE: IMOAIIUIHUKU, JIBUKCHUE
MCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBeHne nHEpUUU.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT Ae(popMaluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcmoBus paBHOBecHs TBEPAOTO Tena. Buaesl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padomul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccenenoBanyre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U PE3MHOBOM
o0Opasiie, oT ux aedopMarum.

HccnenoBanne ycioBHil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Wmrtynbc MaTepuaabHOM TOYKH (TeJa), CUCTEMbl MaTepUalbHbIX ToueK. IMITyibC CUITBI U
M3MEHEHHE UMITyJIbCca Teja. 3aKOH COXPaHEHUs UMITyJibca. PEaKTUBHOE IBUKEHHUE.

PaboTa criipl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MarepuaibHOM TOYKU. TeopemMa 00 HM3MEHEHUHM KHHETHYECKOU
SHEPI'UH.

[TotenmumanpHas sHeprud. [loTeHnnanpHas SHEprus yupyro neGopMupoBaHHON MPY>KUHBI.
[ToTenmnuanbpHas YHEPTUs TeNa BOJU3H MOBEPXHOCTH 3EMITH.

[ToTeHmanbHble U HEMOTEHUMAJIbHbIE CHIbl. CBS3b pabOThl HEMOTEHUHUATBHBIX CHUJI C
U3MEHECHHEM MEXAHUYECKOM JHEPTUM CHCTEMBI Te€Jl. 3aKOH COXPAaHEHUsS MEXaHHYECKON
SHEPI'UH.



Ypyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHUE: BOJOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBU)KECHHE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydyeHne aOCOJIIOTHO HEYNpYyroro yjaapa ¢ IOMOIIBIO JBYX OJHMHAKOBBIX HMTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHHUEM MEXAaHWYECKOW HHEPruM Tejla Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOIO JKI'yTa.

Pazgen 3. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
BbpoynoBckoe nBwxkenue. uddysus. Xapaktep IBMKEHUS W B3aUMOJICUCTBHS YaCTHUIL
BelecTBa. Mojienu CTpOEHUsl Ta30B, JKUJIKOCTEH U TBEPABIX TET M OOBSICHEHUE CBOWMCTB
BEILIECTBA HA OCHOBE 3TUX Mojenei. Macca u pasmepsl Mosiekyn. KonumdyecTBo BellecTBa.
[ToctrostnHass ABorapo.

TermnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana remmneparyp Llenscus.

Mogens uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KMHETUYECKOW TEOpUH
ujcaNbHOrO0 raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpelHel KHHETHYECKON 3HEepruu
TEIUIOBOTO JBWKEeHMS 4acTull rasza. [llkana temnepatryp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenune Menneneesa—Knanerpona. 3akoH JlansToHa. M30npoueccsl B HAEATBHOM Trase C
NOCTOSIHHBIM ~ KOJIMYECTBOM  BemlecTBa. [ 'paduueckoe mpencTaBleHHE H30MPOLIECCOB:
H30TepMa, U30Xopa, u3obapa.

TexHuYecKkue ycTpoicTBa U MPaKTHIECKOE MPUMEHEHHE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHE BEIIeCTBa, (POTOrpaduu MOJIEKYJ
OPraHMYECKUX COCIUHECHUM.

OnbiThl 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopenb OGpOyHOBCKOTO JIBUYKEHUS.

Mogaens onbita ITepHa.

OMBITHI, TOKA3bIBAIOIIUE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMO/ICHCTBUSI.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OMNBIThI, WTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UI€ATIbHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

OmpeneneHue Macchl BO3JyXa B KIACCHOM KOMHAaT€ Ha OCHOBE H3MEpeHUN oO0BbéMa
KOMHATBI, IJABJICHUS U TEMIIEpATyphl BO3yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEK/ly TTapaMeTpaMy COCTOSIHUSI pa3peKEeHHOTO ra3a.

Tema 2. Ocnosvl mepmoouHamuxu



TepMmoanHaMuueckass cucteMa. BHYTpeHHSE 3HEprus TEPMOJWHAMUYECKOW CHCTEMBI U
cnocoObl e€ wu3MeHeHus. KommuecTBo TemnoTel M pabota. BHyTpeHHss sHeprus
OJIHOATOMHOTO HJ€aJbHOIro raza. Bujsl Teruionepenayu: TEMJIOMPOBOJHOCTh, KOHBEKIIUS,
W3JIy4YeHUE. Y IeJIbHas TEIIOEMKOCTh BellecTBa. KomrMuecTBO TEIUIOTHI ITPU TEILIONEpeaaye.

[Tonsitue o0 ammabatHoM mporecce. [lepBblii 3akoH TepMoauHamuku. [Ipumenenue
NEpPBOT0 3aKOHAa TEPMOJAMHAMHUKU K u3omporeccaM. ['paduueckas uHTepripeTanus padoThl
rasa.

BTopoii 3akon TepmoauHamMuku. HeoOpaTtuMocTh MPOIecCoB B MPUPO/IC.

TemoBble MamuHbl. [IpuHIMNBL JEeHCTBUA TEMTOBBIX MaiivH. [IpeoOpa3oBanus sHEpruu B
TerIoBbIX MamnHax. KoadduiuenT nonesnoro nerictsus TersioBoi Mamuubl. [ukn Kapho u
ero Ko (GUIIMEHT MOJIE3HOTO ACHCTBUSA. DKOJIOTUUECKHE MPOOJIEMbI TEIIOAHEPTETUKH.

TexHuyeckne yCTpOHWCTBA W NPAKTHUUECKOE NPUMEHEHHE: JBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH JHEPruu Tejla MPU COBEPIIEHUU pabOThI: BBUIET MPOOKU U3
OYTBUIKM TIOJ JEUCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue spupa B JaTyHHOU TpyOke MyTEM
TpeHUs (BUIACOIEMOHCTPALIMS).

W3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Tela IpH TeIionepeaye.

OnpIT 10 a1abaTHOMY PACHIUPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoii TypOWHBI, IBUTATENS] BHYTPEHHETO CTOPAaHUSI, PEAKTUBHOTO JIBUTATEJS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHAeHcamus. Mcnapenne u kunenue. AGCOIIOTHAS U OTHOCUTETIbHAS
BJIQYKHOCTH BO3yxa. HackImeHHsl map. Y aenbHas TEIioTa napooopa3zoBaHus. 3aBUCUMOCTh
TEeMIEepaTypbl KAUTICHUS OT TaBJICHUS.

Teépnoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOIHUS CBOMCTB KPUCTAILIOB.
Kunkue xpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBnenne u kpuctamnzanus. Y AeiabHas
TerioTa miaasiaeHus. Cyommmanms.

YpaBHeHUE TEMI0BOTO OaiaHca.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOEC NPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KQIOPUMETP, TEXHOJOTMU TIOJYyYEHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX MTAPOB.

Kunenue npu MoHWKEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIAKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJICHUS KPUCTAUTMUECKOTO BEIEeCTBA.

JleMoHCTpauus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepenre OTHOCUTEILHON BIaXKHOCTU BO3AyXa.



Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DNeKTpu3alusl Tel. OJJEKTpUueckud 3apsia. JBa BUIOa dIEKTPUUYECKUX 3apsIOB.
[IpoBOAHUKH, TUDIEKTPUKHU U MOTYTPOBOJHUKHU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsiia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodedHbId 3NEKTPUYECKUN  3apsil.
DnekTpuueckoe mnoine. Hanpssk€HHOCTh anekTpuyeckoro mnons. IlpuHuwn cyneprno3uuuu
ANEKTPUYECKUX NoyieH. JIMHNY HANPsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cmnm oamekTpocratmdeckoro Tmonia.  [loTenmuman. Pa3HOCTh  MOTEHITMATIOB.
[IpoBOAHUMKM W  JUANEKTPUKHM B  DJIEKTPOCTATHUYECKOM  moje. Jlusnexkrpuueckas
MPOHUIIAEMOCTb.

DnekTpo€MKOCTh. KoOHIeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEPrus
3apsKEHHOT0 KOHAEHCATOPA.

TexHu4eckrue yCTpOMCTBA M TMPAKTHYECKOE MNPUMEHEHHUE: JJIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHUE JIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIH
arrapar, CTPyMHbIN IIPUHTED.

Jlemoncmpayuu

VY CTpONCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3aumopericTBre HAANEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUJIOCKOIO KOHJEHcaropa OT IUIOIIAJW IUIACTHH,
PACCTOSIHUS MEK1Yy HUMU U TUDJIEKTPUUECKON MPOHUI[AEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATopA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3mepeHne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUUECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUS DJICKTPUUECKOIO0 TOKA. VMICTOYHUKH TOKa.
Cuna Toka. [TocTOosSTHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIJIEKTPUUECKOE COITPOTHUBIICHUE. VY nensHOE COIIPOTHUBIICHUE BEIIIECTBA.
[TocnenoBaTenbHOE, MapALIEIIBHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

PaGota snextpudeckoro Toka. 3akon [[xoymns—JIenia. MOIHOCTE 3JIEKTPHYECKOTO TOKA.

DJIEKTPOJBHMKYIIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHUE MCTOYHHUKA TOKA. 3akoH OMa Jjist
MOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. Kopotkoe 3aMbikanue.

DNEeKTpOHHAS TPOBOAUMOCTD TBEPIBIX METAJIOB. 3aBUCUMOCTh COMTPOTUBJICHUS METAJUIOB
OT TemnepaTypbl. CBEpXIpOBOJUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOOCTBEHHasT W TNPUMECHAs MPOBOJUMOCTh IOJYNPOBOHUKOB.
CaoiictBa p—N-niepexoza. [loaynpoBoAHUKOBBIE TPUOOPHI.



ONEeKTpUYECKU TOK B pacTBOpax M pacijiaBaX dJIEKTPOJIUTOB. OJIEKTPOJUTHYECKAS
JTUCCOLUALINS. DIEKTPOIIU3.

DneKkTpuyecKkuid TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSATENbHBIA pa3psia. MoaHus.
[Ina3ma.

TexHnyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKU TOKAa, JJIEKTpPOHArpeBaTelIbHbIE IMPUOOPHI, 3JIEKTPOOCBETUTENBHBIE MPHOOPHI,
TEPMOMETP  CONPOTUBJICHMS, BaKyyMHBbI JHMOA, TEPMUCTOPHI MU  (OTOPE3UCTOPHI,
MOJIyIPOBOJHUKOBBIN JHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa U HallPsDKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LMIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBL, ILIOLIAIH
NONEPEYHOr0 CEYCHMS U MaTeprara.

CMelIaHHOE COeTMHEHNE TPOBOJHUKOB.

[IpsiMoe u3MepeHue 3JIEKTPOABMKYIIEH Cuibl. KOpOTKOE 3aMbIKaHME TajdbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yyeHue cMenaHHOTO COEIMHEHUST PE3UCTOPOB.

W3mepeHre  3IEKTPOABMXKYLIEH CHJIBI  MCTOYHMKA TOKA W €ro  BHYTPEHHErO
CONPOTHUBIICHUS.

Habmonenue anextposmsa.

MeknpeaMeTHbIE CBS3H

N3yuenue kypca ¢usuku 06azoBoro ypoBHs B 10 kiacce oOCyHIECTBISIETCS C Y4ETOM
COZIEPKATENbHBIX MEXIPEIMETHBIX CBA3€H € KypcaMHd MAT€MaTHKH, OWOJIOTMHM, XWUMUH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnovle nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHHE, HAy4yHbI (akT, runore3a, Quanyeckas BeIWUYMHA, 3aKOH, TEOPHs, HAOIIOACHUE,
SKCIEPUMEHT, MOJICIIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelleHHE CHCTEMbl ypaBHEHUH, JHHEWHas ¢yHKUMs, mapadoda,
runepOosia, ux rpa@ukd W CBOMCTBA, TPUTOHOMETpUYECKHME (YHKIMHU: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIIMH HA
OCH KOOPAMHAT, CJI0’KEHHE BEKTOPOB.

buonoecusa: mexannueckoe BHKEHHUE B KMBOW npupoje, nuddysus, ocMoc, TermiooOMeH
YKUBBIX OPraHU3MOB (BUIBI TEIUIONEPEIAYH, TEIJIOBOE PABHOBECHUE), JIIEKTPUUECKHE SBJICHUS
B JKMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJb BEILECTBA,
MOJISIpHas Macca, TEIUIOBble CBOMCTBA TBEPABIX TN, KUIKOCTEH M Ta3oB, dJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, ANEKTPOIUTHYECKAs JUCCOLIMALIMS, TaJbBaHUKA.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.



Texnonoeus.: npeoOpa3oBaHUe JBUKEHUN C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TE€XHUKE, MOJUIMITHUKH, UCIOJb30BAHUE 3aKOHA COXPAaHEHHs MMITYJIbCA B TEXHHUKE (pakKera,
BOJOMET W Jpyrue), IBUTATEeNb BHYTPEHHErO CropaHusi, mapoBas TypOuHa, OBITOBOI
XOJIOAWJIBHUK, KOHAUIMOHEP, TEXHOJOTWU MOJYYEHHS COBPEMEHHBIX MAaTEpHAIOB, B TOM
YUCJIE HAHOMATEpPUAJIOB, M HAHOTEXHOJOTHH, DJEKTPOCTATHUYECKas 3alluTa, 3a3€MJICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYHMHBIA MPUHTEP, dJIEKTPOHATrpEBaTEIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJTACC

Paspnen 4. diekrpoguHaMuka

Tema 3. Mazcnummnoe noe. I1eKmpoOMaZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHuThl. B3anMonelCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MoOJIE.
Bekrop MarHuTHOM HMHAYKIUU. [IprHIMIO Cynepno3WnuM MarHUTHBIX TOJIeW. JImHUM
MarHuTHOW UHAYKIUU. KapTuHa TUHUIT MarHUTHON MHIYKIMH TOJISI TOCTOSSHHBIX MarHUTOB.

MaruutHoe 1oJie MPOBOJHMKA C TOKOM. KapThHa JNWHWNA WMHIYKIMM MArHUTHOTO IOJIS
JUIMHHOTO ITPSIMOTO MPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOT'O ITPOBOJIHUKA, KATYIIKHA C TOKOM.
OmneiT Opcrena. BzaumonencTsue NpOBOAHUKOB C TOKOM.

Cuna AMmnepa, €€ MOJIyJIb U HallPaBJICHUE.

Cuna Jlopenua, €€ MoAylb W HampaBlieHUE. [[BUKEHHE 3apsHDKEHHOW YacTUIBI B
OJIHOPOJHOM MarHuTHoM mosie. Pabota cunsl JlopeHna.

SIBneHHE DJIEKTPOMArHUTHOM WHAYKUMH. IIOoTOK BEkTOpa MAarHUTHOW WHAYKIUU.
DIIEKTPOABUKYIIAsl CHJIA MHAYKIMU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIuu Papanes.

BuxpeBoe 3eKTpuYecKoe moJie. DJNEKTPOABIKYLIAs CHIA WHAYKIHM B TNPOBOJHHUKE,
JBHMKYILEMCS TIOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno Jlenua.

MHIyKTUBHOCTG. SIBJIEHHE CAMOMHAYKIMU. DIEKTPOIBHKYIIAS CHJIa CAMOMHIAYKIMH.

DHEPrust MAarHUTHOTO TTOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHUYecKue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: ITOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOJBUTATENIb, YCKOPUTEIIM 3JIEMEHTAPHBIX YaCTHUL, WHIYyKIIMOHHAs
I1eYb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

BzaumonernicTBre 1BYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.



3aBUCHUMOCTD JJIEKTPOJBUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTHM M3MEHEHHS MAarHUTHOTO
MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yuenuueckuii axcnepumenm, nabopamopmuvie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne NeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLWU.

Pa3gea 5. Kojie0anus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUNHbIE KONEDAHUA

Konebatenbnas cucrema. CBoOOAHBIE MexXaHWYecKue Kojebanusa. [apMoHMUeckue
konebanus. [lepuon, wactora, ammmryga u ¢asza konebanwil. IIpyXMHHBI MasTHUK.
MaremaTnuecknil MassTHUK. Y paBHEHUE FapMOHMUYECKUX KoseOaHui. [IpeBpaiienue snepruu
IPU FApMOHUYECKHUX KOJICOaHUSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJICOAHUST B UJEaTHLHOM
KOJIeOATeIbHOM KOHTYype. AHAJIOrus MEXAy MEXaHWYECKMMH U 3JEKTPOMAarHUTHBIMU
konebanusimu.  @Popmyna TomcoHa. 3aKOH COXpaHEHUS SHEPrUd B HJI€aJIbHOM
K0JIe0aTEIIbHOM KOHTYpE.

[TpencraBienue o 3aTyxarolux KosieOaHUsX. BbIHYyX/I€HHbIE MEXaHUUYECKUE KOJIeOaHMUs.
Pe3onanc. BeIHYX/I€HHbBIE 2JIIEKTPOMAarHUTHBIE KOJICOaHUSI.

[Iepemennspiii TOK. CHHYCOUIAIBHBIA NEPEMEHHBIN TOK. MONTHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U ACUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAIPSKCHHUS.

Tpanchopmarop. IlpousBonacTBo, mepepaya U NOTPEOJICHUE DIEKTPUUYECKON HSHEPTHH.
DKOJIOTMUECKHE PHUCKU TPU NPOU3BOJCTBE 3JEKTpOdHepruu. KynbTypa uCHOIb30BaHUS
3IEKTPOIHEPIHH B OBCEIHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TNPUMEHEHHE: DJIIEKTPUYECKUN 3BOHOK,
reHEePaTop NMEPEMEHHOIO TOKA, JIMHUM 3JIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJieOaTeIbHOW CUCTEMBI (IPYKUHHBIN WM MaTEMaTUYECKUI
MasiTHUK).

Habmonenue 3aryxaromux KoJieOaHHiA.

HccnenoBanrie CBOMCTB BBIHYXJICHHBIX KOJICOAHUN.

Habmonenue pezonanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HaNpsDKEHHUsT OT  BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mpH MocneaoBaTEIbHOM COEOUHEHUN PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOpA.

Mopnenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaJIbIX KoJeOaHUM Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.



HccnenoBanre TMEPEMEHHOTO TOKa B LENM U3 IOCIEAOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOPA, KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMPOMACHUNIHbBIE 60JIHbL

MexaHnueckre BOJHBI, yciioBUs pacnpoctpanenus. [lepuona. CkopocTh pacnpocTpaHeHUs
u JnuHa BoJHBL. [lomepeunbie W mpoaosbHbie BONHBL. MHTepdepenuus u nudpakims
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBIL. Y CIIOBUSI M3ITy4YEHUS SJIEKTPOMAarHUTHBIX BOJH. B3ammuas
opueHTanusa BekTopoB E, B, V B snexkrpoMaruutHOi BojHE. CBOWCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpaXeHHE, MpeloMJIeHUe, moispuzanus, audpaxuus, uHTepdepenuus. CKopocTh
ANEKTPOMArHUTHBIX BOJIH.

[[Tkama 37€KTPOMArHUTHBIX BOJH. [[pUMEHEHHE 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHLMTBI paguOCBS3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHn4eckre yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHHE: MY3BIKAJIIbHBIE WHCTPYMEHTHI,
YJIBTPA3BYKOBAasl TUATHOCTUKA B TEXHUKE W MEIUIIMHE, paaap, PaauoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHNE MOTIEPEYHBIX U TIPOI0JIBHBIX BOJIH.

Kone0mroieecs Te10 Kak UCTOYHUK 3BYKa.

HaOmronenue oTpakeHus U IPEJIOMIICHHUST MEXaHUYECKUX BOJIH.

HaGnronenue nuatepdepennnu u qudpakiiny MEXaHUYECKUX BOJH.

3BYKOBOI pe30HaHC.

HaGnronenue cBsi3M TPOMKOCTM 3ByKa W BBICOTHI TOHA C aMIUIMTYIOM W YacTOTOU
KOJICOaHMIA.

HNccnenoBanne  CBOWMCTB  JJICKTPOMATHUTHBIX  BOJH:  OTPaXCHUE, IMPEIOMIICHHUE,
noJisipu3anys, 1upaxius, THTEpPEpeHIHs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsmonuHeliHOEe pacnpOCTPAHEHUE CBETA B OJTHOPOJHOU CpELE.
JIyud cBera. ToueuHbI UICTOYHUK CBETA.

OTtpaxkeHne cBeTa. 3aKOHbBI OTpaxkeHus cBera. llocTpoeHne M300pakeHHl B IJIOCKOM
3epKale.

[Ipenomnenue cBeta. 3aKkOHBI MPETOMIICHUS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomiieHus. [losiHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblii yroa MOJHOTO BHYTPEHHETO
OTpaXEHHS.

Hucniepcust cBera. ClIoXKHBIN cocTaB Oeoro cBerta. LIBer.

CobOuparonyie U paccewBaromuye JUH3bL. ToHKas JauH3a. DOKYyCHOE pACCTOSHHE U
omnTHuYeckass cujia TOHKOM muH3bL. [locTpoenne wu300pakeHUt B coOWparonux |
pacceunBaromux auH3ax. Gopmyna TOHKOW JIMH3BI. Y BEJIMUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.



BonnoBass onrtuka. WHrepdepenuuss cBera. KorepeHTHble HCTOYHUKU. Y CIOBHUS
HAONIOICHUST MAaKCUMyMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHOW KapTHHE OT JABYX
cuH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmuss  cera. JudpakumonHas pemérka. YciaoBue HAOMIOAEHUS TJIaBHBIX
MaKCUMYMOB IpHY NaJeHUM MOHOXPOMAaTUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckue ycTpoiicTBa M MPAKTUYECKOE NPHUMEHEHHUE: OYKH, JIyma, (Qoroammapar,
MIPOCKITMOHHBIN armapaT, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS ONTHKA, AUpaKIIMOHHAS
pemeéTKa, moJIPOUI.

Jlemoncmpayuu

[IpsiMmonuHEHOE pacpOCTpaHEHHE, OTPaKEHHWE U MpeliomieHue cBeTa. OnTuyeckue
IpUOOPBHL.

[TonnHOE BHyTpeHHEE OTpakeHre. Mosellb CBETOBOJA.

HccnenoBanue CBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOa.

Habmronenune natepdepeHinu cBera.

HaOmronenune nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonydyeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4yenue cekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEHIETKY.

HabGnronenue noasipu3anuy CBETA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3mepenune rnokaszaTessi MpeJoMIICHUS CTEKIIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Habmonenue agucnepcuu cBeTa.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH

['panuubl TPUMEHUMOCTH KJIACCHYECKOW MeXaHWKHu. [locTynaTel cnenuanbHON Teopuu
OTHOCUTEJIbHOCTA: WHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyMe€, IPUHIIUII
OTHOCUTEJIbHOCTH JUHILTENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHHU U COKPAILICHHUE JIJIUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPTUEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIbI. DHEPIHUsl MTOKOS.

Paznen 7. KantoBas pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonsl. Popmyna [lnanka cBsizu sHEeprun (POTOHA C €r0 YACTOTOM. DHEPIUsl U UMITYJIbC
dboToHa.

OtkpeiTie u wucciaenoBanue ¢ortoddpdexkra. Onbitet A. [. CroneroBa. 3aKOHBI
dotorpdexra. VYpaBuenwe OiHmTeriHa g doTtodddekra. «KpacHas rpanuiay
dboToarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.



XUMHUYECKOE NEeCTBUE CBETA.

TexHudeckue yCTpOWCTBA W TPAKTUYECKOE NTpHMEHEeHHe: (OTOdIEeMEHT, (OTONATUHK,
CoJIHEUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doto3PdekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTod(hdEKTa.

Ceeroauo.

Conneunast OaTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pesepdopaa no paccesnuto o -yactull. I[lnaneraphas
mozenb aroma. [loctynarsl bopa. M3nyuenue u nornomieHre GOTOHOB MPHU MIEPEXOJIE aTOMA C
OJIHOTO YPOBHSI PHEprurM Ha Jpyroil. Buael cnexktpoB. CHEKTp YpOBHEH SHEpPIHHM aTroMa
BOJOPOJA.

BounHoBbIe cBolicTBa yacTull. BonHbl Ae bpoitnsa. KopnyckynsipHO-BOJIHOBOM Tyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpPOWCTBA M NPAKTHYECKOE IIPUMEHEHHUE: CIEKTPAJIbHBIA aHAJIN3
(ceKTpocCKoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbiTa Pesepdopa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnrogenue JIMHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

HabGnronenue nmunueituaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTBHI, JIOKa3bIBAOIIINE CJIO’KHOCTD CTpOCHHUSI  sifpa. OTkpbITHE
paanoakTuBHOCTH. OmnbiThl Pe3zepdopna mno ompeneneHuio cocTaBa paJdOaKTHBHOIO
uznydenusi. CBoiicTBa anbda-, OeTa-, ramMmma-usnydeHus. BiusHue paaroakTHBHOCTH Ha
YKVBBIE OPTaHU3MBI.

OTkpbITHE TPOTOHA U HEeWTpoHA. HykimonHas monens sapa ['elizenoepra—Banenko. 3apsn
anpa. MaccoBoe unciio sapa. M30tormsl.

Anba-pacnaa. DIeKTpOHHBIM M MO3UTPOHHBIA Oera-pacnaj. ['amma-uzmydeHue. 3akoH
PaaMOaKTUBHOIO pacIaja.

OHeprus CBA3M HYKJIOHOB B sipe. SaepHbie cuibl. JledekT Maccol spa.

SnepHble peakuuu. JleneHue U CUHTES sep.

SAnepubiii  peaktop. TepmosnepHsiii cuHTe3. I[IpoGiieMbl M TEPCHEKTUBBI  AJIEPHOU
HHEPreTUKU. DKOJIOTHYECKUE aCIIEKTHI IAEPHON SHEPTrEeTUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTob1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHpamMeHTalbHbIe B3auMOJIelCcTBUS. EquHCTBO (prznueckoil KapTUHBI MUPA.

TexHrYecKue yCTpONCTBA M TPAKTHYECKOE NMPUMEHEHHUE: J03UMeTp, kKamepa BuibcoHa,
SJIEpHBINA PEaKTOp, aTOMHast bomoa.



Jlemoncmpayuu

Cy€TunK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

Paspnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Ortanbl  pa3BUTHS  acTpoHoMuu. [lpukiiamHoe W MHPOBO33PEHYECKOE 3HAYEHHE
aCTPOHOMMH.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3/1bl, TUIAHETHI, UX BUIUMOE JBUKECHUE.

ConneuHas cucrema.

Connue. CosHeyHass akTUBHOCTh. McTouHuk sHeprum ConHua W 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEpUCTUKHU. [[narpamMma «CHEKTpajbHBIM KJIACC — CBETUMOCTB». 3BE3MBI
IJIABHOM TMOCJIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTBbY» ISl 3BE3N TJIaBHOU
IIOCJIEIOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE3a. COBpPEMEHHBIE HPEICTABICHUS O
IIPOUCXOKICHUH U 3BOJIFOMU COJIHIIA U 3BE3/. DTaIlbl )KU3HU 3BE3I.

Mueunslii [IyTe — Hama ['anaktuka. [lonoxenne u npumxenne Coinnina B ['anmaktuke. Tumnbt
raJIaKTUK. PaguoraiakTuku U kBa3zapbl. YEpHBIE ABIPHI B SiApaxX rajJakTHK.

Bcenennas. Pacmpenue Bcenennoit. 3akon Xa0O06ma. PazGeranue ramaktuk. Teopus
bousbiioro B3peiBa. PenukroBoe nsnydeHue.

MacirabHas ctpykrypa Beenennoit. Metaranaktuka.

Hepeménnble npo0aemMbl aCTPOHOMHHU.

Vuenuuecxue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C MCIIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUM
JUISL  OTpENETeHUs] TOJIOXKEHUST HEOECHbIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ust CeBEPHOTro NOJIylapus U SpKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maromniee NOBTOPEHUE

Ponbs Qusnkn u acTpoHOMHHM B JKOHOMHUYECKOH, TEXHOJIOTMYECKOM, COIMAIbHONW U
ATUYECKON c(epax NeATeNTbHOCTH 4YENOBEKa, pOJib M MeCTO (PU3MKM W aCTPOHOMHH B
COBPEMEHHOM Hay4YHOW KapTUHE MHUpa, poJib (U3UYECKON Teopuu B (POPMHUPOBAHUU
MPEICTaBICHUN O (PU3NYECKON KapTHHE MHUpA, MECTO (HU3UYECKOM KapTHUHBI MHUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJIE.

MeknpeaMeTHbIE CBS3H

N3yuyenue kypca ¢usuku 06a3oBoro ypoBHs B 11 kjacce ocCymlIeCTBISIETCS C Yy4E€TOM
COJICPKATENIbHBIX MEXIPEAMETHBIX CBS3eld C KypcaMH MaTeMaTHUKHU, OMOJIOTHH, XUMUHU,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnovle nouwsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHHE, HAy4yHbI (akT, runores3a, punyeckas BeIUUYMHA, 3aKOH, TE€OpHUs, HaAOJIOIECHUE,
DKCHEPUMEHT, MOAEIUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuka: peumieHUE CUCTEMbl YpPaBHEHUN, TPUTOHOMETPUYECKUE (PYHKIMU: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U HX



IPOEKLIMN Ha OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB, POU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIMM,
IPU3HAKU MOJ00US TPEYTOJIBHUKOB, OMPEeNIeHNE MIOIMAIH MIIOCKUX (GUryp u oobéma te.

buonocus: snekTpuueckue SBICHUS B KUBOM INpUpoJe, KosieOaTelnbHble BHKECHHS B
KUBOM IPHUPOJE, ONTUUYECKUE SBJICHHUS B >KMBOM MpPUpOJE, ACHCTBUE paJHallMM HA JKHUBBIC
OpraHU3MBI.

Xumusa: CTpPOEHUE aTOMOB M MOJEKYJ, KPUCTANIMYECKas CTPYKTypa TBEPABIX TE,
MeXaHU3Mbl 00pa30BaHUs KPUCTALIMYECKON PEMIETKH, CIEKTPAIbHBIA aHAIN3.

l'eoepaghusa: MarHUTHBIE MONIOCA 3€MIIM, 3aJI€KM MarHUTHBIX Py, (POTOCHEMKA 3eMHOU
IIOBEPXHOCTH, NPEJCKA3AaHUE 3EMIICTPSICCHUM.

Texnonocus: TUHAW DJIEKTPOIEpENay, FEHEPATOP MEPEMEHHOTO TOKA, AJIEKTPOJBUIaTENb,
UHAYKIIMOHHAs I€4Yb, pajap, paAuonpuEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus,
POEKIMOHHBIN amnmnapaT, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBocHue y‘I€6HOFO ImpcamMmecTa «®Dusuka» Ha YPOBHC CPCOAHCTO O6HICFO 06p330BaHHSI
(6&30BBII>’I yp0BeHB) JOJIXKHO 0o0ecneynTh AJOCTHKCHHUC  CIICAYIOIIUX  JIMYHOCTHBIX,
MCTAIIPpCAMCTHBIX U IIPCAMCTHBIX O6pa3OBaT€J'IBHI>IX PC3YJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHs yueOHOro mnpeamera «PuU3MKa» TOJKHBI OTPaKaTh
TOTOBHOCTh M  CHOCOOHOCTh OOy4YaroIUMXCSl PYKOBOACTBOBATHCA  C(HOPMHUPOBAHHOM
BHYTPEHHEW TMO3MLMENA JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHEHTAlHH, IO3UTUBHBIX
BHYTPEHHUX YOEXIECHUW, COOTBETCTBYIOUIMX TPAIUIMOHHBIM LIEHHOCTSM POCCHIICKOTO
oO1L1ecTBa, pacUIMPEeHUE )KU3HEHHOTO OMbITa U ONBITA JIEATEIBHOCTH B MPOIIECCE peann3aliu
OCHOBHBIX HAlIPaBJICHUN BOCIIUTATEIILHOMN JAEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIMU  OOydYaromlerocs Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE TPATUIUOHHBIX OOIIEYETIOBEUECKUX T'YMAHUCTHUECKUX M JE€MOKPATUYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NI€ATEJIbHOCTh B HMHTEpecax TIpa)JIaHCKOTo O0OIlecTBa,
y4acTBOBaTh B CaMOYIIPaBJIEHUHU B 00pa30BaTENbHON OpraHu3alluu;

YMEHHE B3aMMOJIEVCTBOBATh C COLMUAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBHM C HX
(GYHKIUSMU U Ha3HAUCHUEM;

TOTOBHOCTBH K TYMAaHUTAPHON U BOJIOHTEPCKOMU AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUMCKON IPasKIaHCKOW UIEHTUYHOCTH, TATPUOTU3MA;

LICHHOCTHOE OTHOILIEHWE K TIOCYAAapCTBEHHBIM CHMBOJIAM, IOCTMIKEHHSIM POCCHUCKUX
y4€HBIX B 00J7aCTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS



c(OpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUs, ITUUECKOTO [IOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallUI0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS, OPHUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B ICATEILHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIOUYAsi 3CTETUKY HAYYHOI'O TBOPYECTBA, IIPUCYIIETO
buznyeckoil Hayke;

5) Tpy10BOr0 BOCIIMTAHHUS:

UHTEpEC K pa3IuuHbIM cdepaM MNpoPecCUOHAIBHON JAESITEIbHOCTH, B TOM YHCIE
CBSA3aHHBIM C (M3MKOW M TEXHMKOW, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOp Oynyluen
npogeccuu 1 peannu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHMIO B 00JIaCTH (PU3HKHU HA
MPOTSHKEHUN BCEU JKU3HU;

6) IK0JIOrHYeCKOr0 BOCTIMTAHHSA:

c(OPMUPOBAHHOCTh HIKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE IJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IJJAHUPOBAHUE W OCYIIECTBICHUE IEHUCTBUM B OKPYKAIOLIEH Cpele HAa OCHOBE 3HAHUSA
1eJIel yCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;

paclIMpeHHe OMbITa JESATENIbHOCTH HKOJIOTMYECKOM HaNpaBlI€HHOCTH HAa OCHOBE
UMEIOLINXCS 3HaHUHU 10 (pU3HKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;

OCO3HaHUE IIEHHOCTU HaYy4YHOW JEsTeIbHOCTH, TOTOBHOCTh B MpoOLEcCe U3yueHUs: (PU3UKU
OCYIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO NEATENbHOCTh MHIMBUYaJIbHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE 1eiiCTBUS

ba3oBble Jijornueckue JeiicTBUA:

CaMOCTOSATENIbHO (POpMyIMpOBaTh MU aKTyaIM3UpPOBaTh NPOOJIEMYy, pacCMaTpuBaTh €€
BCECTOPOHHE;

ONPENETATH ETU AEATEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHU UX JTOCTUKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH ¥ TPOTUBOPEUHUS B paCCMATPUBAEMBIX (PU3HUECKUX SBJICHUSX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBbI C YIETOM aHaIN3a UMEIONINUXCS MaTepUATTbHBIX
Y HEMAaTE€PUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JESATEIBHOCTH, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB UEIAM,
OLICHUBATH PUCKH TTOCIEACTBUIN AEATEIBLHOCTH;

KOOPJIMHUPOBATh W BBIMIONHATH PAb0OTy B YCIOBHSIX peajbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHUBHOE MBIIIICHHUE IPH PEIISHUH )KU3HEHHBIX IIPOOJIEM.

Bba3oBrble ucciaenoBarTeabCcKHe JeCTBUA.



BJIAJETh HAYyYHON TEPMHUHOJOTHEW, KIIIOUEBBIMH MOHATUSIMH M METOJaMH (HU3UUECKOM
HAYKU;

BJIa/IETh HaBBIKAMU y4eOHO-MCCIIEIOBATENLCKON U MPOEKTHOM NEATEIHHOCTH B 0OJACTH
¢u3nKH, cOCOOHOCThIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHUs
3a/1a4 (U3UYECKOTO COJIEPKAHMS, MPUMEHEHUIO PAa3IMYHbIX METOJO0B IMO3HAHMUS;

BIAJCTh BHUJAMH JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHHS, €ro WHTEPHpETalUH,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3UYHBIX YYEOHBIX CHUTYallUsAX, B TOM YHCIE TpHU
CO3JJaHUU YUEOHBIX TPOCKTOB B 00IaCTH (PU3UKH;

BBISIBIISAITh TPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyalM3upOBaTh 3aJady, BBIJIBUTaTh
rUNoTe3y €€ pelieHHs, HAXOJIUTh apryMEHThl IJIsl JI0Ka3aTeIbCTBAa CBOUX YTBEP)KICHUI,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJYUYCHHBIE B XO/I€ PEIICHUS 3aJa4l Pe3yIbTaThl, KpUTHUECKU OIICHUBATD
UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33]1a4K B 00pa30BaATEIbHON AESATENIbHOCTH, B TOM
YHCJIE NTPU U3YYCHUH PU3UKHU;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUUECKYIO 001aCTh KU3HEACITEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJICH, NPEIaraTh OpUruHAIbHBIC MOAXObI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTePHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMH TOJIy4eHHUs1 MHPOpMAIUN (PU3MUECKOTO COACpKAaHUSA M3 MCTOYHHKOB
pPa3HbIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBIATh TIIOUCK, AaHANU3, CHCTEMAaTU3alUI0 |
WHTEpHIpeTanio HHHOPMAIIMK PA3TIMIHBIX BUOB U (HOPM MPEACTABICHUS;

OLICHHBAThH JJOCTOBEPHOCTH UH(OpPMALIHH;

UCTIONB30BaTh CpeACTBa HWH(MOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTaHM3AlMOHHBIX 33/a4 C COOIIOJCHHEM
TpeOOBaHMI SPTOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX
U 3THYECKUX HOPM, HOPM MHGOPMAIIMOHHON 0€30MacHOCTH;

CO3/aBaTh TEKCTHl (DU3MUECKOTO COJEpP)KaHWS B Pa3NUYHBIX QdopMaTax ¢ y4ETOM
Ha3HaueHUd UHQOpMAUMU U 1EJIEBOM ayJIUTOPHM, BBIOMpAs ONTUMAaJbHYIO (OopMy
NPEJICTaBICHNS U BU3YyaTH3aIIH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

OCYULIECTBJISATh OOIIEHNE HA YPOKax (PM3UKU U BO BHE-YPOUHOU ESITEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYalluid U CMSTYaTh KOH(JIUKTHI;

pPa3BEPHYTO M JIOTUYHO M3JaraTbh CBOIO TOYKY 3pPEHMsI C HCHOJB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U WHIUBUTyJIbHOW PabOTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBHM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEM KaKI0T0O WieHa KOJUIEKTHBA;



NPUHUMATh LEJIW COBMECTHOW JESATEIbHOCTH, OPraHU30BBIBATH W KOOPJAWHUPOBATH
JIEUCTBHS MO €€ JOCTHUKECHUIO: COCTABJIATH IUIAH JICWCTBHM, PACHpPEICNIATh POJIU C YUYETOM
MHEHUW y9aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOUN pabOTHI;

OIICHMBATh KaueCTBO CBOETO BKJIAJAa M KaXKJIOTO yJ4aCTHHKA KOMaHABI B OOMIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

Ipeiaratb HOBBIE IMPOEKTHI, OLUEHUBATh UAEU C TMO3WUIHMH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHUYECKOE TOBEICHUE B PA3JIMYHBIX CHUTYalUsX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENBHYIO NIESATEIBHOCTh B 00JIaCTU (UBUKU U
aCTPOHOMUHU, BBISIBJISTH MPOOJIEMBI, CTAaBUTh U (hOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTAaBJIAThH IIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/a4, IUIAH
BBITIOJTHEHUS TMPAKTUYECKOM paboOThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JieJIaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBAThH IPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO JPYAUIMU B 00JacTH (PU3KKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLIMOHAIbHBIA HHTEJJICKT:

JlaBaTh OILICHKY HOBBIM CHUTYyalldsiM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HaBBIKAMHU MMO3HABATEIILHON PEe(IeKCUN KaK OCO3HAHMS COBEPIIAEMbIX TEHCTBUN
Y MBICJIIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIIOJIB30BaTh MPUEMBI PeIICKCUU JIS OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

MPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPU AHATU3E PE3YIbTATOB AEATCIHLHOCTH;

MpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OITUOKH.

B mporecce 1ocTHKeHNs TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI 10 (DU3UKE IS
YpOBHSI  cpefaHero  obmiero  oOpa3oBaHMsT y  OOYYalOIIMXCS  COBEPIICHCTBYETCS
AMOIMOHANIbHBIN UHTEIJIEKT, IPeAnoiaralomuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAILHOE COCTOSIHUE,
BUJICTh HAIpaBJICHUsI Pa3BUTHS COOCTBEHHOW SMOILIMOHAIBHOU C(ephl, ObITh YBEPEHHBIM B
ceboe;



CaMOpETyJINPOBAHU, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUe IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIIOCOOHOCTh aJalTUPOBATHCA K 3MOIMOHAIHHBIM
U3MEHEHUSIM U MPOSIBISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTH)KEHHIO LIEIM U YCHEXY,
ONTUMH3M, HHULIHATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO U3 CBOUX BO3MOXKHOCTEH;

IMIATHH, BKIIIOYAIOLIEH CHOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE APYTHUX,
YUUTHIBATh €0 TMpPH OCYHIECTBICHUU OOUICHUS, CIHOCOOHOCTh K COYYBCTBHIO H
CONEPEKNBAHMIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTh BBICTPAaUBaTh OTHOIICHUS C IPYTMMHU
JTHOABMHU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peIiaTh KOHQIUKTHIL.

HPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 kiacce npeaMeTHbIe pe3ybTaThl HA 0A30BOM YPOBHE JOJKHBI
OTpaxaTbh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HAa MpUMEpax pojib U MECTO (U3MKH B (POPMHUPOBAHUM COBPEMEHHOM
HAy4YHOM KapTHHBI MHPA, B PA3BUTUHA COBPEMEHHON TEXHUKH U TEXHOJIOTHU, B IPAKTUYECKOU
JICATEIILHOCTH JIFOICH;

YUUTHIBATh TPAHMULIBI MPUMEHEHUS HM3YyYEHHBIX (PU3NYECKUX MOJENel: MaTepuagbHas
TOYKa, MHEPLHAJIbHAsA CUCTEMA OTCYETA, aOCOJIFOTHO TBEPAOE TEJO, WACAIBHBIN ra3, MOAEIN
CTPOEHHUS I'a30B, )KUJAKOCTEH U TBEPABIX TEJl, TOYEUHBIN JICKTPUYECKUN 3aps] IPU PELICHUH
duznyeckux 3aaay;

pacno3HaBath (hU3UYECKHUE SIBICHUS (MPOILIECChI) M OOBIACHATH MUX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIAPHO-KHHETUYECKOM TEOPUU CTPOCHHUS BEIIECTBA M DJIEKTPOJAMHAMUKU:
PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MpPSIMOJMHEHHOE IBMKEHHE, CBOOOJHOE MaJeHHE Tell,
JIBUKEHHE 110 OKPYXKHOCTH, HWHEpLus, B3auMoJeicTBHe Ten, AUPPy3us, OpOyHOBCKOE
JBUKEHHE, CTPOCHUE KUIAKOCTEH M TBEPIBIX TeJ, U3MEHEHUE 00bEMa Tel IpU HarpeBaHUH
(OXJNaxxaeHuu),  TEIJIOBOE  paBHOBECHE,  HCHApeHHWe,  KOHACHcAlus,  IUJIABJIECHUE,
KpUCTAJUIM3alUsl, KUIEHHUE, BIJIAXXHOCTh BO3/AYyXa, MOBBILICHUE JABJICHHS ra3a IpU €ro
HarpeBaHUM B 3aKpbITOM COCYJE, CBS3b MEXJIy IapaMeTpamMu COCTOSIHMSI ra3a B
U30IIPOLIECCaX, JIEKTPU3ALUS TEN, B3aUMOJICHCTBUE 3aps/I0B;

OMKCHIBATh MEXAHUYECKOE JBH)KEHUE, MCIOJb3Yysl (PU3MUECKUE BEIMYMHBI: KOOPAMUHATA,
IyTh, IEPEMENIEHNE, CKOPOCTh, YCKOPEHHUE, MAacca TeNa, CHJIa, UMITYJIbC TEJIA, KHHETUYECKas
SHEpPrus, MOTEHUUAIbHAS DHEpPrusi, MeXxaHuyeckas padoTa, MEXaHMYECKass MOIIHOCTh; MPHU
ONMMCAaHWU TPABUIBHO TPAKTOBaTh (PU3MUECKHI CMBICT HCIOJb3YEMBIX BEJIMYHH, HX
0003HAYEHHUS W EIUHUIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLIME JAHHYIO (DU3HUUECKYIO
BEJIMYUHY C APYTUMH BEIMUYUHAMY;

OMKCHIBaTh HW3YYEHHBIE TEIUIOBBIE CBOWCTBA TE€1 W TEIJIOBBIE SIBJICHUSA, HCHOJIb3YS
¢u3znyecKkue BETUYMHBL: JaBJICHUWE ra3a, TeMIleparypa, CpelIHss KUHETHYecKas >SHeprus
Xa0THYECKOr0 JBHKEHHS MOJIEKYJ, CPEIHEKBAaAPATHUYHASI CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI SHEPTHUs, paboTa raza, Ko3(pGUIUEHT MOJIE3HOTO JIEUCTBUS TEIJIOBOTO
JBUTATENS; TMPU ONHUCAHUM MPaBUJIBHO TPAaKTOBAaTh (PU3MYECKUN CMBICT MCIOIb3YEMBIX



BEJIMYMH, MX OO0O3HAYEHUS U E€JMHHUIIbI, HAXOAUTh (POPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(bU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUNHAM;

ONUCHIBATh M3YYCHHBIE JJICKTPUUYECKHE CBOICTBA BEIIECTBA U DJECKTPUUECKUE SIBICHUS
(TIpOTIECCHhI), UCTIONTB3YSI (PU3HUECKUE BEIMUUHBI: AICKTPHUCCKHUH 3apsi, SIEKTPUICCKOE TI0JIe,
HaIpssKEHHOCTh  MOJIsA, MOTEHLUHAN, Pa3HOCTh IMOTECHIHMAIOB; MPH OIMHWCAHUU TNPABUIIBHO
TpPakTOBaTh (PU3MUECKHI CMBICI HUCIHOJIb3yeMbIX BEIIMYWH, UX OOO3HAUYECHHS U €IUHMUIIBL;
yKa3bpiBaTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (U3WYECKYI0 BEIWYUHY C JIPYTUMHU
BEJINYMHAMU;

aHANIM3UPOBaTh (U3MUECKUE MPOLIECCHl U SBJICHUS, UCIHOJIb3Yd (U3HUECKUE 3aKOHBI U
IIPUHLIMUIIBL: 3aKOH BcemupHoro tarorenus, I, I u III 3akonbl HeroToHa, 3aK0H coxpaHeHUs
MEXaHUYECKON DSHEpPruu, 3aKOH COXPAaHEHUS HMITYJbCAa, MPUHIUI CYIEPIIO3UIUU CHIL,
MPUHILUAN PABHOIMPABUS HHEPLUHAIBHBIX CHUCTEM OTCUETa, MOJICKYJISIPHO-KUHETHYECKYIO
TEOPUI0 CTPOCHMS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEIHEM KUHETHYECKOW HSHEPrUu
TEIJIOBOTO  JIBIKEHHUS MOJIEKYJT C  aOCONIOTHOM  TeMmIepaTypoi, TMepBbId  3aKOH
TEPMOJMHAMHKH, 3aKOH COXPAHEHHUs DJIEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 3ToM
pasinyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBHUS
(rpaHu1bl, 00J1aCTH) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIIUIBI ICHUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKUX YCTPOMUCTB;
pasnuyaTh YCI0BUS WX 0€30MMaCHOTO UCTIOIb30BAHUS B IIOBCEIHEBHOM KU3HH;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIEAOBAHUIO (DU3UYECKUX SIBICHUW U MPOIIECCOB C
WCIIOJB30BAaHUEM TMPSIMBIX M KOCBEHHBIX M3MEPEHHH, Tpu HSTOM (HOPMYIHPOBATh
npoOsieMy/3ajady M THUIIOTE3Y YYE€OHOro HSKCIEpUMEHTa, COOUpaTh YCTAHOBKY W3
MPEAJI0KEHHOTO 000PYI0BaHUS, IPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYIIECTBISTh TPSIMbIE M KOCBEHHBIE HM3MEpeHUs (U3MYECKUX BEIMYUH, TPH ITOM
BBIOMpPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHUS W MCMOJIb30BaTh M3BECTHBIE METOJbI OLICHKHU
MOTPEIIHOCTEN U3MEPEHNN;

UCCIIEI0OBATh 3aBUCUMOCTH MEXKY (DU3UYECKUMU BEJIMUYMHAMU C UCIIOIb30BAaHUEM MPSIMbBIX
U3MEPEHU, TIPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3YNbTATHI MOTYyYEHHOMN
3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BHJE TaOMUIl W TpaduKoB, 1eiaTh BBIBOABI IO
pe3yibTaTam UCCIeI0BaHuUs;

coOmoiaTh mpaBuiia O€30MAaCHOrO Tpylda MpU MPOBEACHUU HCCIEAOBAaHWI B paMKax
y4eOHOTrO JKCIIEPUMEHTa, Y4Y€OHO-HCCIENOBATENIbCKOM M MPOEKTHOM NEATEIbHOCTH C
UCITIOJIb30BAHUEM M3MEPUTEIBLHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

pemarh pacu€THbIE 3aJauyd C SBHO 3aJaHHOW (U3MYECKOW MOJENbI0, HCIOIb3YS
dbu3nyeckre 3aKOHbI W TIPUHLMIBI, HAa OCHOBE aHaju3a YCJIOBHUS 3aJadd BbIOUpaTh
(buU3MYECKYI0 MOJIelb, BBIACIATh (PU3MUECKUE BETUYMHBI U (POPMYIIbI, HEOOXOAUMBIE TS €€
pelieHus, MPOBOJAUTH PACUETHl M OIEHUMBATh PEATBHOCTh MOJIYYEHHOrO0 3HA4YEHUs
(U3UICCKON BEIIMYMHBL

pelmaTh KayeCTBEHHBIE 3a/laud: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUYMBYIO LIETIOUYKY
paccyXJIeHu ¢ ONOPOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (DU3NYECKUE SIBJICHMUS;

WCIIOJB30BaTh TMPU PEIICHUH YYEOHBIX 3aJlad  COBpEMEHHble HMH(POPMAIMOHHBIE
TEXHOJIOTUH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIMHA U TPEJICTABIICHUS YICOHON U



HAYYHO-IIOMYJISIPHON HMH(OpMalMM, MOIYYEHHOM M3 Pa3IMYHbIX MCTOYHHMKOB, KPUTHUECKU
aHAJIM3UPOBATh MOIy4aeMyl0 HH(POPMALIHUIO;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKHX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKHE 3HAHWS 1O (U3MKE B TOBCEAHEBHOW JKU3HU JUIS
oOecrnieueHns 0€30MaCHOCTH IpU OOpalllEeHUH ¢ IpUOOpaMu U TEXHUUYECKUMH yCTPOMCTBAMH,
JUISL COXPAHEHUS 3710POBbS U COOMIOEHUS HOPM DKOJIOTHYECKOT0 MOBEAEHUS B OKPY KaAOIIEH
cpexne;

paboTaTh B rpyNIe ¢ BBIIOIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IJIAHUPOBATh paboTy
IpyNIbl, pPalMOHANIBHO paCHpelesiaTh OOS3aHHOCTH U IJIAHUPOBATh JCSATEIBHOCTh B
HECTaHJApTHBIX CUTYyalUsIX, alcKBaTHO OLEHUBATH BKJIAJ KaXKJI0I'0 U3 YYACTHUKOB I'PYIIIbI B
pElIeHre paccMaTpUBaeMOM IPOOIEMBI.

K xonny oOyuenus B 11 kiacce nmpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (U3UKH B (POPMHUPOBAHUM COBPEMEHHOM
HAay4YHOU KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKHU U TEXHOJIOTUH, B ITPAKTUYECKOU
JEeATEIbHOCTH JIIOJIEN, IIEJIOCTHOCTh U €IMHCTBO (DU3NYECKON KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl MPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJEIEeH: TOYEUHBIN
IIEKTPUYECKUIN 3apsiji, JIyd CBETAa, TOYEYHBIM HCTOYHMK CBETA, AJE€pHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOJI€JIb aTOMHOT'O Si7jpa MpU pelIeHnn (PU3NYECKUX 3a/1a4;

pacno3HaBath (hU3UYECKHUE SIBICHUS (MPOILIECChI) U OOBIACHATH MUX HA OCHOBE 3aKOHOB
AIEKTPOJUHAMUKM W KBAaHTOBOM (DU3UKH: JIIEKTpUYECKas IPOBOJUMOCTh, TEILJIOBOE,
CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWCTBUSA TOKA, B3aWUMOJCHCTBHE MAarHMUTOB,
AJIIEKTPOMArHuTHasE WHAYKLHS, JCHUCTBUE MATHUTHOTO IIOJS Ha MPOBOJAHUK C TOKOM U
NBUKYLIUICS — 3apsl, JJIEKTPOMAarHWTHbIE KOJeOaHUST U BOJIHBI, TMPSAMOJMHENWHOE
pacnpoCcTpaHEHUE CBETa, OTpPaKEHUE, NpeloMJIeHUE, HUHTepPepeHurs, AUPpakuus Hu
nojsipu3anvsl  CBeTa, Jaucnepcus cBeta, (orosnekrpuueckuit dPdext (pororddexr),
CBETOBOE JaBJICHUE, BOSHUKHOBEHHE JIMHEWNYATOTO CIIEKTPa aToMa BOAOPO/IA, €CTECTBEHHAS U
VCKYCCTBEHHAs palMOaKTUBHOCTB;

OMKCHIBaTh M3yYEHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUUECKUE, MArHUTHBIE, ONTHUYECKUE,
ANEKTPUYECKYI0 MPOBOAMMOCTD PA3NMYHBIX CPEA) M  DJIEKTPOMATHUTHBIE  SIBJICHHS
(mpoueccel), MUCHONB3ysl (PU3MUECKHE BEJIMYMHBL: JJIEKTPUUECKUI 3apsj, CHila TOKa,
IIEKTPUYECKOE HANPSIKEHHUE, DJIEKTPUYECKOE CONPOTUBIEHUE, PA3HOCTh IOTEHIMAJIOB,
ANIEKTPOJBIKYIIAsl cujia, paboTa TOKA, MHIYKIUS MarHUTHOTO MOJsl, cuia Ammepa, cujia
JlopeHua, MHIYKTUBHOCTb KaTYIIKH, SHEPTHSI AJIEKTPUUECKOTr0 U MAarHUTHOTO TOJIEH, epuo
M yacTtoTa KosieOaHWil B KoJieOaTelIbHOM KOHTYpe, 3apsa]l M CWiIa TOoKa B MpOLEcce
TapMOHHYECKHUX AJIEKTPOMArHUTHBIX KOJIeOaHHM, (POKYCHOE pacCTOSHUE U ONTHUYECKas CUiia
JIMH3BI, TIPY OMMCAHUM MPABUWIBHO TPAKTOBATh (PU3MUECKHUI CMBICT UCIIOJIb3YEMbIX BEJIUYUH,
ux 0003HAYEHMS U €IUHUIIbI, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIME JAaHHYIO (PU3UUECKYIO
BEJIMYUHY C APYTUMH BEIMUYUHAMY;

OMKCHIBATh HM3YUYECHHbIE KBAHTOBBIC SIBICHUS M TIPOLECCHI, HCMOIb3Yys (DU3NYECKUE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, SHEPIHs U



UMIYyJbC (DOTOHA, MEpPHOJ MOJIypaclaza, dHEPIrUus CBS3M aTOMHBIX f1€p, NMPU ONHCAHUU
NPaBWJIBHO TPAKTOBAaTh (PU3MUECKH CMBICI HCHOJIb3YEMbIX BEIWYHH, UX OOO3HAYEHHS U
eIMHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTHUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaYCHUE (PU3NUECKON BEJTMYMHBI,

aHAJIM3UPOBaTh (PU3NUYECKUE MPOLECCHl U SIBJICHMS, MCIOJIb3Ys (PU3MUECKHE 3aKOHBI U
OpUHIUOBL: 3akOH OMa, 3aKOHBl IIOCJIEJOBATEIBHOIO M IAPAJUICIBHOTO COCAUHEHUS
IIPOBOJAHUKOB, 3akOH JIxoyns—J/leHnma, 3aKoH JJIEKTPOMAarHUTHOM HHAYKIMH, 3aKOH
IPSIMOJIMHEWHOT'O PACIIPOCTPAHEHHSI CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI IIPETOMIICHHS
CBETa, ypaBHeHHEe OWHIUTEHHa I (oTod(d(eKTa, 3aKOH COXpPAHEHHUS SHEPruu, 3aKOH
COXpAHEHUs1 HMITYJIbCa, 3aKOH COXPAaHEHWUs DJIEKTPUYECKOTO 3apssa, 3aKOH COXpaHEHUs
MacCOBOTO 4HCia, NOCTylaTel bopa, 3aKOH paJuOaKTUBHOIO paclaja, MpU 3TOM pas3jinyaTh
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BHIPAKCHHE U yCIOBUS (TPaHMIIBI,
00J1aCTH) NPUMEHUMOCTH;

ONpPEIENATh HANPABICHUE BEKTOpPa MHIAYKLIWW MAarHUTHOIO MOJS IPOBOJHHMKA C TOKOM,
cwisl AMriepa u cwiibl JIopeHna;

CTPOUTH U OMHUCHIBATh H300pAXKEHUE, CO3/1ABAEMOE INIOCKUM 3€pKaioM, TOHKOU JIMH30M;

BBIIIOJIHATh 3KCHEPUMEHTBI IO HUCCIEIOBAHHUIO (DU3MYECKUX SIBJICHUH M MPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHM: TMpuU 3TOM  (OPMYIHPOBATH
npobiieMy/3ajauy W TUIOTE3y YYEOHOro SKCIEpUMEHTa, COOUpaTh YCTAHOBKY U3
IPEJI0AKEHHOTO 000pyA0BaHNUs, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBObI;

OCYHIECTBIISATh MpPSIMbIE M KOCBEHHBbIE HM3MEpPEHUs (U3UUECKUX BEJIMYMH, IMPU 3TOM
BBIOMPATh ONTUMAJIBHBINA CIIOCOO M3MEPEHUS W HMCHOJb30BATh M3BECTHBIE METOJbI OLIEHKU
IIOrPENTHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUIA:
IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTHU
(¢u3MUeCKuX BEIMYMH B BHUAE Tabmui W TpaduKoB, JeiaThb BBIBOJALI IO pe3yjibTaTam
UCCJIeI0BAHNUS;

coOnrofarh mpaBuia Oe€30MacHOro Tpylna MpH NPOBEACHUM HCCIEAOBAaHUN B paMKax
y4e0HOTOo JKCIEPUMEHTa, Y4eOHO-MCCIENOBATENbCKOM U TMPOEKTHOW JAESITEIBHOCTU C
MCITIOJIb30BAaHUEM U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHMS;

pemiaTth pacy€THbIE 3aJaud C $BHO 3aJaHHOM (DU3MYECKON MOJAEINbI0, HCIOJIb3Ys
(¢u3nuecKkue 3aKOHbl W TPUHIUIBI, HAa OCHOBE aHajiu3a YCIOBHUS 3aJaud BbIOUpATh
(bU3UYECKYI0 MOJIEIb, BBIACIATh (PU3UUECKUE BETUYUHBI U (POPMYIIbI, HEOOXOAUMBIC NJisi €€
pelIeHMsl, NPOBOAUTH pAcyEThl M OLICHUBATh pPEATbHOCTh IOJYYEHHOIO 3HAYEHUS
(bu3nYECKON BEJIMYUHBI;

pemaTh KauyeCTBEHHbIE 3a/1aud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO IEMOUYKY
paccyXJIeHUM ¢ OMOpoil Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHMUS;

UCIONB30BaTh MPU pEHICHUH Y4YeOHBIX 3aJad COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U NPEICTaBICHU YUeOHOMN U
HAyYHO-TIOMYJISIPHOW WH(OPMAIMK, MOTYYEHHON W3 Pa3IuYHbIX MCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJyYaeMyIo HH(POpMaLIKIO;



OOBACHSTH IPUHIIUIBI IEWCTBUS MAIIMH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, pa3inyaTh
YCIOBUS MX O€30MaCHOTO UCIOIb30BaHMS B IOBCETHEBHOM KU3HU;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKHX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HAYKH, B 00bACHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAHMS 10 (U3MKE B TMOBCEIHEBHOM IKU3HM A
obecrieueHns 6€30MacHOCTH MPU OOpaIlEeHUU C MPUOOPAMU M TEXHUYECKUMHU YCTPOMCTBAMH,
JUISL COXPAHEHUS 3710POBbS U COOMIOAEHUS HOPM HKOJIOTHYECKOT0O MOBEJAEHUS B OKPYKAIOIIECH
cpeng;

paboTaTh B IPYIIIE C BHIMOIHEHUEM PA3TUYHBIX COIMANBHBIX POJIEH, IIIaHUPOBATH pabOTy
IpYNIbl, PAMOHAIBHO pacHpenessiTh OOA3aHHOCTH W IUIAHMPOBATh JIESITENIBHOCTh B
HECTaHJAPTHBIX CUTYyaIlUsIX, aJIeKBATHO OLEHMWBATh BKJIAJl KAXJAO0r0 U3 YYACTHUKOB I'PYIIIHI B
pElIeHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHE 10 KJIACC

ko.lmqecrno 4acoB DJIeKTPOHHbIE
No /m HanMeHnoBaHue pa3iesioB U TeM (uugposbIe)
i NporpamMMbI Bcero Konrpoabnbie |fIpakTudeckue |,5h430patenpubie
padoThI padoThI pecypesl
lasnen 1. PUBMKA U METOJbI HAYUYHOI'O ITIO3HAHMSI
1.1 |Dusuka u METOJbI HAYYHOTO MO3HAHHS 2 E:f;?;;&fg;ggﬁf A1bF72
| Hroro no pazneny 2
| Pasnien 2. MEXAHMKA
bubnuorexa [JOK
2.1 |Kunemaruia > nttps://m.edsoo.ru/7f41bf72
bubnuorexa [JOK
7
2.2 flunavmka nttps://m.edsoo.ru/7f41bf72
2.3 |BakOHBI COXpaHEHHs B MEXAHHUKE 6 1 1 Etlj[lssj-jllfr?f:é(sigrou/}gf A1bf72
Hroro no paszaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINMHAMHUKA
31 DcHOBBI MOJIEKYTISIPHO-KUHETUIECKOM 9 1 bu6mmoreka [IOK
] reopuu nttps://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
3.2 |DcroBbI TepMOMHAMHUIH 10 1 https://m.edsogru/7f41bf72
33 ArperaTHble cOCTOSHUS BenecTBa. Pa3oBbie 5 bu6mmoreka LIOK
) [1epEXOIbl https://m.edsoo.ru/7f41bf72
Hroro 1o pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA



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

butmorexa [JOK

41 |Pretpoctaruia 10 https://m.edso0.ru/741bf72
49 [locTOSIHHBIN 2JIEKTpUYECKU TOK. TOKH B 12 bu6mnoreka [IOK
A3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
ltoro mo pazaeny 22
PesepBHOE BpeMs 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

‘ KoJunuectBo yacos ‘ DJIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3ieioB U TeM (mudpoBsbie)
} nporpamMmabl Beero KoHTposibn IpakTHiecK|| oGhazopaTeapubie
ble padoThbI e padoThbl pecypebl
Pazgea 1. JIEKTPOJANHAMUKA
11 MarauTHoe nosie. D1eKTPOMAarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro 1o pasueny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 9 1 bubnmnoreka [HOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 5 1 bubnmnoreka [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmnoreka IIOK
1
2.3 Onruka 10 3 https://m.edsoo0.ru/7f41c97c
Uroro mo pazzaeny 24
Pa3zaen 3. OCHOBBI CHEITMAJIBHOM TEOPUHA OTHOCHUTEJBHOCTH
31 OcHOBBI cIENMANIBHON Teopun 4 1 bubnmnorexka HOK
' OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJeMeHThl KBAHTOBOM ONTHUKH 6 http]sS'I;I/?;IZgSTOe;( ?u%2111<0970
but6mmoreka [IOK
4.2 Crpoerue aroma 4 https://m.edsoo0.ru/7f41c97c
but6mmoreka [IOK
4.3 ATOMHOE A/1pO > https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 15



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pazpea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPODPU3IUKHU

5.1 DJIeMEHThI aCTPOHOMHUH U aCTPOPHU3UKU 7 1 h ttpg:ﬁﬁgggje;f?ugglll{cgk
Hroro 1o pasueny 7
Paznea 6. OGOBIIAIOIIEE IIOBTOPEHUE
61 | OSofmanomee nostopemme : : nips im0 THLc0Te
HWroro mo pasneny 4
PesepBHOE BpeMst 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

€ro

Be

KoHnTtpousb
HbIe padoThI

IIpakTHyec
KHe padoThl

Jara
U3y4YeHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/ibHbIE pecypChl

®dusrka — HayKa O PUPOJE.
Hayunsie MeToabl NO3HAHUS
OKPY’KaroIIEro Mupa

bu6mmoreka LIOK https://m.edsoo.ru/ff0c32e2

Poine 1 MecTO Gu3uKku B
(hopMHUPOBaHUH COBPEMEHHOM
HAyYHOU KapTUHBI MHpa, B
MPAKTUYECKOM EATCILHOCTH
mroaen

bubmuoteka [{OK https://m.edsoo.ru/ff0c33e6

MexaHuueckoe JBUKEHHE.
OTHOCUTENBHOCTD
MEXaHHYECKOTO JBMKEHUS.
[Tepemenienue, CKOpoCTb,
YCKOpEHHE

bubnmuoreka [{OK https://m.edsoo.ru/ff0c3508

PaBromepHOE
MIPSIMOJIMHENHOE IBUJKCHHE

bubnuoteka [{OK https://m.edsoo.ru/ff0c3620

PaBHOYyCKOpEHHOE
NPSMOJIMHENHOE JBUKECHUE

bubmuoteka [{OK https://m.edsoo.ru/ff0c372e

CBoOopHOE majieHue.
YckopeHue cBOOOAHOTO NMaJACHUS

bubmuoreka [{OK https://m.edsoo.ru/ff0c39cc

KpuBonuHeliHOE nBUKEHUE.
JIBr>keHMEe MaTepUaIbHOM TOUKHU
110 OKPY>KHOCTH

bubmuoreka IIOK https://m.edsoo.ru/ffOc3ada

IIpuHIUIT OTHOCUTETBHOCTH
lNanunes. MaepuuanbHble
cucrteMsbl orcueTa. [lepBrlii 3aKk0H

Hrrotona

bubmuoreka [{OK https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunuun
cynepno3uiuu cui. Bropoi
3akoH HprotoHa s
MaTepUaIbHOM TOUKH

bu6mmoreka LIOK https://m.edsoo.ru/ff0c3be8

Tperuii 3akoH HproToHA 111
MaTEpHAIbHBIX TOYECK

bubnmoreka [{OK https://m.edsoo.ru/ff0c3be8

3aKOH BCEMUPHOI'O
TaroreHus. Cuma TsSKEeCTH.
IIepBasg KocMHYECKasi CKOPOCTh

bu6mmoreka LIOK https://m.edsoo.ru/ff0c3d00

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

bubnuoteka [{OK https://m.edsoo.ru/ffOc3el8

Cuna tpenus. Koaddunuent
TpeHusi. Cuiia COpoOTUBICHUS
MIPH IBUXKEHUH TeJla B )KUIKOCTH
WJIN Ta3e

bubmuoreka [{OK https://m.edsoo.ru/ffOc3f76

[TocrynarensHoe n
BpalaTeIbHOE JBUKEHUE
a0COJIIOTHO TBEPJIOTO TEa.
MowmenT cuisl. [lnedo cuibl.
VYcnoBus paBHOBECUS TBEPAOTO
Tena

bubnuoteka [{OK https://m.edsoo.ru/ffOc41a6

Nmnynec MmaTepuanbHOU
TOYKH, CUCTEMBI MAaTEPUATBHBIX
touek. IMmynbe cuibl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeaxkTnBHOE ABMKEHUE

bubnuoteka [{OK https://m.edsoo.ru/ff0c43d6

PaboTta ¥ MOIIIHOCTH CHUJIBI.
Kunernueckas sHeprus
MarepualbHON TOUKHU. Teopema
00 U3MEHEHHNM KMHETHYECKON
SHEPrUu

bubmuoreka I{OK https://m.edsoo.ru/ff0c4502

[ToreHimanpHas 3HEPTHUsl.
[loTeHunanpHas 3HEPIUst ynpyro
1e(OPMUPOBAHHON NMPY>KUHBI.

bubmuoreka I{OK https://m.edsoo.ru/ffOc461a



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
https://m.edsoo.ru/ff0c461a

HOTGHHI/IaJIBHaSI OHCPTIUA TCIia
BOJIH3H ITOBEPXHOCTHU Semn

IloTenumanbHBIC U
HEMOTEeHIMaIbHbIC CHIIBL. CBS3b
paboThI HEMOTECHIIUATBHBIX CHJI C
W3MEHEHHUEM MEXaHUYCCKOM
SHEPTUU CUCTEMBI T€J. 3aKOH
COXpaHEHHUs MEXaHUYECKOU
SHEPIUU

bu6mmoreka LIOK https://m.edsoo.ru/ff0c478c

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOThI
CUJIBI C UBMEHEHUEM
MEXaHWYECKOM PHEPTUU Tejla Ha
MIpUMEPE PaACTKEHUS
pe3uHOBOro )ryra». Iloaroroska
K KOHTPOJIbHOU paboTe 1o Teme
“Kunemaruka./lunamMuka.3aKkoHbI
COXpAHEHUS B MEXaHUKE”

KonTponbHas pabora no teme
«Kunemaruka. J[nuHamuka.
3aKOHbBI COXPAHEHUS B
MEXaHUKE»

bubnuoteka [{OK https://m.edsoo.ru/ffOc4b74

AHanu3 KOHTPOJIbHBIX PadoT.
AHanu3 1abopaTOPHBIX padoT.
OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
teopun. bpoyHoBckoe
neuxkenue. Auddysus

bubmuoteka [{OK https://m.edsoo.ru/ffOc4dc2

Xapaxkrep JBUKECHUS U
B3aNMOJIECHCTBHS YaCTHI]
BellecTBa. Moaenu cTpoeHus
ra3oB, JKHJIKOCTEW U TBEPIBIX TEI

Macca monekyin. Konuyecto
BenrecTna. IlocTosHnas



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

ABoraapo

TemnoBoe paBHOBECHE.
Temneparypa u e€ usmMepeHue.
[IIxana temnepatyp Llenbcus

Uneanbneiii raz B MKT.
OcHoBHoe ypaBHeHue MKT

bu6mmoreka LIOK https://m.edsoo.ru/ffOc4fde

AOcountoTHas TemiiepaTypa
Kak Mepa CpeIHe KUHETUYECKOM
SHEPTUH JIBHXKCHHS MOJICKYJI.
YpaBuenue MeHieneena-
Knaneiipona

bubnmoreka [{OK https://m.edsoo.ru/ff0c511e

3akoH J/lanbToHa. ["a3oBbIe
3aKOHBI

JlaGopaTtopHnast pabota
«HccrnenoBanue 3aBUCUMOCTH
MEXTy TTapaMeTpaMU COCTOSHUS
Pa3peKCHHOTO ra3a

AHanu3 1a00paTOPHBIX
pabot.130mporiecch B
UJICATLHOM ra3e U uxX
rpaduyeckoe npeICTaBICHIE

bubmuoteka [{OK https://m.edsoo.ru/ff0c570e

BnyTtpeHnHss sHeprus
TEPMOAVMHAMUYECKON CUCTEMBI U
COCOOBI €€ N3MEHEHHUS.
KonnyectBo TemioTs! v pabora.
BnyTtpennss sHeprus
OJIHOATOMHOI'0 UEAJIHOIO ra3a

bubmuoreka [{OK https://m.edsoo.ru/ff0c5952

VY nenpHAs TEINIOEMKOCTH
BenecTBa. KoanuecTBO TEIIOTHI
MIpU TETUIoNepeaaye.
AnmabaTHbI mporiecc.
IloaroroBka x
aJIMUHHUCTPATHBHOU
KOHTPOJIbHOHN paboTe.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5c36https://m.edsoo.ru/ff0c5¢c36



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

ALMUHUCTPATUBHAA
KOHTpO/IbHaA paboTta3a l
nonyrogue

AHaIn3 KOHTPOJIbHBIX
pab6ort.IlepBbIit 3aK0H
TEPMOANHAMUKH U €TI0
MIPUMEHEHHE K U30IpoLieccam

bubnmoreka [{OK https://m.edsoo.ru/ffOc5efc

HeoOpaTtumocTs nporeccos B
npupoze. Bropoii 3akoH
TEPMOJIMHAMUKHI

bu6mmoreka LIOK https://m.edsoo.ru/ff0c6230

ITpunnun nevicreus u KII1/]
TEIIOBOM MAaIIWHEI

bubnuoteka L{OK https://m.edsoo.ru/ffOc600a

ukn Kapnao u ero KII/]

DKoJ0ru4ecKkue npooIeMbl
TETIOIHEPTETHKH

Pemenue 3agay mo reme
«MonekynspHas puzmuka.
OCHOBI)I TepMO)II/IHaMI/IKI/I))

bubmuoteka [{OK https://m.edsoo.ru/ff0c6938

KonrtponbHas pabora no reme
«MonekynspHas (pusmka.
OCHOBBI TEPMOIMHAMUKH

bubnuoteka [{OK https://m.edsoo.ru/ffOc6a50

AHaI13 KOHTPOJIbHBIX
pabort.ITapooOpazoBanue u
KoHaeHcanus. Mcnapenue u
KHIICHHE

bubnuoteka [{OK https://m.edsoo.ru/ffOc63b6

AbcomoTHas 1
OTHOCHTEJIbHAS BJIAYKHOCTh
Bo3ayxa. HaceleHHslil map

bubnuoteka [{OK https://m.edsoo.ru/ff0c64d8

Tépnoe Temno.
Kpucrannuueckue u amopgHbie
Tena. AHU30TPOIHS CBOMCTB
KpuctajuoB. XKujakue

bubmuoreka [{OK https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

kpuctaiasl. CoBpeMEHHbIE
MaTepHalIbl

ITmaBnenue u
KpUCTaJUIH3anus. Y IeabHas
TEILIOTA IIJIABJICHMUSL.
CyOmumariust

bu6mmoreka LIOK https://m.edsoo.ru/ff0c6708

YpaBHEHHE TETIIOBOrO
Oaylanca

bu6mmoreka LIOK https://m.edsoo.ru/ff0c6820

DrneKkTpuszanus Te.
DnekTpuyeckui 3apsia. /IBa Buaa
AIIEKTPUYECKUX 3apsI0B

bubmuoreka [{OK https://m.edsoo.ru/ffOc6bcc

[TpoBOAHMKY, TUINEKTPUKH U
MOJTYITPOBOJIHUKH. 3aKOH
COXPAHEHHUS ANEKTPUIECKOTO
3apsia

bubmuoreka [{OK https://m.edsoo.ru/ffOc6bcc

BzaumopeiicTBue 3aps10B.
3akoH Kynona. Toueunslii
AJIEKTPUYECKUN 3apsiT

bubmuoreka [{OK https://m.edsoo.ru/ffOc6ced

HarmpsxénnocTs
JIEKTpU4eCcKOro nois. [IpuHiun
CYIEPIIO3ULINU DIIEKTPUYECKUX
nosiel. JInHny HanpsHKEHHOCTH

bubnuoteka [{OK https://m.edsoo.ru/ffOc6df2

Pab6oTa cun
BJIEKTPOCTATHYECKOTO MOJISA.
ITorenmuan. Pa3nocts
MOTEHITNATIOB

bubmuoreka [{OK https://m.edsoo.ru/ffOc6f00

HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU
B DJICKTPOCTAaTUYCCKOM I10JIC.
I[I/ISJ'ICI(TpI/I‘-ICCKaH
IMIPOHUITACMOCTb

bubmuoreka I{OK https://m.edsoo.ru/ff0c7018

DIEKTPOEMKOCTb.
Konpgencarop

bubnuoteka [{OK https://m.edsoo.ru/ff0c7126

SJICKTpOéMKOCTB ITIJIOCKOT'O

bubmuoreka [{OK https://m.edsoo.ru/ff0c72c0
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KOHJIEHCAaTopa. DHEeprus
3apsHKEHHOI0 KOHJIEHCaTopa

JlaGopaTtopHnast pabora
"M3mepenue 2J1eKTPOEMKOCTH 1 1
KOHJIeHcaTopa"

Amnanus 1abopaTopHBIX
pabot.IIpunnun aeicTBus u
NpUMEHEHHE KOHIEHCATOPOB,
KOITMPOBAIBLHOTO aIlapara, 1
CTPYHMHOTO ITPUHTEPA.
DNeKTpocTaTUYeCKas 3allluTa.
3azeMsIeHHE 3JIEKTPONPHOOPOB

DNEeKTPUYECKUH TOK, YCIOBUS
€ro CyIIeCTBOBAHHMS.
[Mocrosaublit TOK. CHiia ToKa. 1
Hamnpsoxenne. ConpoTuBieHue.
3axon OMa JJi yyacTKa 1enu

[TocnenoBarensHOE,
napajiesibHOe, CMELIaHHOE
COEMHEHUE MPOBOIHUKOB. 1
JIaGoparopHas paboTa
«M3yueHne cMenaHHoro
COEJIMHEHUS PEe3UCTOPOBY

1 bubnuoteka [{OK https://m.edsoo.ru/ffOc74f0

AHanu3 1a00opaTOPHBIX
pabot.PaboTa 1 MOIIHOCTH 1
AIEKTPUIECKOTO TOKA. 3aKOH
JIxoynsa-Jlenna

bubmuoteka [{OK https://m.edsoo.ru/ffOc7838

3akoH Oma 11 MOJIHOU
(3aMKHYTOI) 2JIEKTPUYECKON
nenu. Koporkoe 3aMbikanue.
JIaboparopHast pabota 1 1 bubnmoreka [{OK https://m.edsoo.ru/ffOc7ae0
«M3mepenne JJIC ncrounnka
TOKA Y €r0 BHYTPEHHETO
COINIPOTHBIICHUS



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Amnanu3z 1a00paTOpHBIX
paboT.DneKTpoHHAs
MIPOBOJMMOCTD TBEPABIX
METaJUIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS] METAJIJIOB OT
TeMIIepaTyphbl.
CBepXxnpoBOIUMOCTb

DJIEKTPUUYECKUI TOK B
Bakyyme. CBolicTBa
AJIEKTPOHHBIX IMYYKOB

[ToxynpoBoaHUKH, UX
COOCTBEHHAas U IIpUMECHasI
npoeoaumocts. CBoiicTBa p—Nn-
nepexoza. IloaynpoBogHIUKOBBIE
puOOpHI

bubnuoteka [{OK https://m.edsoo.ru/ffOc84ae

DIIEKTPUUECKUI TOK B
pacTBopax u pacriaBax
ANEKTPOJIUTOB.
DNeKTpOoNIUTHYECKast
JUCCOIManusl. DIEKTPOIIN3

bubmuoreka [{OK https://m.edsoo.ru/ffOc82ba

DNEeKTPUYECKH TOK B Ta3ax.
CaMOCTOSTEIbHBIA U
HECaMOCTOSITENIbHBIN pa3psi.
Momnuns. I1na3ma

bubnuoteka [{OK https://m.edsoo.ru/ffOc84ae

DneKTpudecKkue Mpruodopsl U
YCTPOWCTBA U UX ITPAKTUYECKOE
npuMmenenue. [IpaBuna TeXHUKH
0e30macHOCTH

bubnuoteka [{OK https://m.edsoo.ru/ffOc86fc

O6o06maromuit ypok
«NEKTPOIMHAMUKAY.

bubmuoreka [{OK https://m.edsoo.ru/ffOc88be

ITogroroBka k UTOroBOM
aMUHUCTPATUBHOMN
KOHTPOJIHOHU paboTe.

bubnmuoteka [{OK https://m.edsoo.ru/ffOc8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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https://m.edsoo.ru/ff0c8a8a

Hrorosas
7 || @AMHHHCTPATHBHAS KOHTPOIbHAS bubmuoteka [{OK https://m.edsoo.ru/ffOc8c56
pabora
8 AHanM3 KOHTPOJIBHBIX PaboT. bubmuoteka [{OK https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68
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11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnrtpous
HbIe Pa0doThI

IIpakTHyec
KHe padoThl

Jara
U3y4eHust

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTejibHbIE PeCypPChI

ITocTossHHBIC MarHuThHl U UX
B3aHMMoOJielcTBHE. MarHuTHOE MoJje.
Bektop MaruutHOM MHAYKIUU. JInHUM
MArHUTHON MHIYKUIHH

bubnmoreka [{OK https://m.edsoo.ru/ff0c9778

™~

MarHuTHOE 10JIe IPOBOTHHUKA C
TokoM. OmbIT DpcTeaa.
B3anmMoelicTBre TPOBOIHUKOB C TOKOM

bubnuoteka LHOK https://m.edsoo.ru/ffOc98fe

JlabopaTtopHast pabora «3yuenue
MarHUTHOTO TIOJISI KATYITKH C TOKOM)

bubnuoteka LHOK https://m.edsoo.ru/ffOc98fe

AHanu3 1a00paTOPHBIX
pabort./leiicTBIE MAarHUTHOTO TIOJISL HA
IIPOBOAHUK ¢ TokoM. Cuiia Amnepa.
JlaGopatopHas pabota «VccnenoBanue
JEeWCTBUS TIOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»

bubmuoreka [{OK https://m.edsoo.ru/ff0c9acO

AHanu3 1abopaTopHBIX padoT.
JleficTBE MarHUTHOT'O MOJIS Ha

JBIKYIIYIOCS 3apsSDKEHHYIO YaCTHILY.
Cuna Jlopenna. Pa6ora cuinbl Jlopenua

bubnuoteka [{OK https://m.edsoo.ru/ffOc9df4

ONEKTpOMarHuTHAasE HHIYKIIHS.
[ToToK BEeKTOpa MarHUTHOW MHIYKIIUH.
O/1C nnaykuuu. 3aKoH
9JIEKTPOMArHUTHON MHAyKImn Papanes

JlaGoparopHas paboTa
«HccnenoBanue BiIeHUS
9JIEKTPOMArHUTHON MHYKIIHN

bubnuoteka [{OK https://m.edsoo.ru/ffOcal50

AHanu3 1a00paTOPHBIX
paboT.MIHIyKTUBHOCTD. SIBICHUE

bubnuoteka [{OK https://m.edsoo.ru/ffOca600



https://m.edsoo.ru/ff0c9778
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camonHaykiuu. 9J1C caMOMHAYKIUN.
DOHeprust MarHUTHOTO MOJIS KaTYILKH €
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

TexHuueckre ycTpocTBa U X
MIPUMEHEHHUE: OCTOSTHHBIE MATHUTHI,
AIIEKTPOMArHUTBI, HIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TeYb

Pemenue 3agay o teme
«MarauTHoe 1noJje. DJIeKTpoMarHuTHast
VHIYKIHAS)

bubmuoreka [{OK https://m.edsoo.ru/ffOcab82

KonTposbHas pabota o Teme
«MarnutHoe 1noJie. DJIeKTpOMarHuTHas

WHIYKIHS

bubnuoteka [IOK https://m.edsoo.ru/ffOcad58

AHan13 KOHTPOJIbHBIX
pabot.CBOOOIHBIC MEXaHHYECKHE
koseOaHus. 'apmonnyeckue
Kosie0aHus. YpaBHEHHE TapMOHUYECKUX
kosnebanuil. [IpeBparienne 3Hepruu

bubnuoteka LHOK https://m.edsoo.ru/ffOcaf06

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCHMMOCTH TIEpHOA
MaJlbIX KOJIeOaHUM Ipy3a Ha HUTHU OT
JUITMHBI HUTH U MacChl Tpy3a»

AHanu3 1abopaTOPHBIX
pabot.KonebarenbHblil KOHTYD.
CBOOOHBIE ANEKTPOMArHUTHBIE
KoJIeOaHUs B UJI€ATbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMH KOJICOaHHSIMA

bubmuoreka I{OK https://m.edsoo.ru/ffOcb820

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUHU B UICAUTHHOM
KoJ1e0aTeIbHOM KOHTYpE

bubnuoteka [{OK https://m.edsoo.ru/ffOcb9cd



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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[IpencraBneHue o 3aTyxaroIIuX
KosieOaHusx. BeIHY K ICHHBIC
MeXaHH4eCKHe Koebanus. Pe3onanc.
BbIHYKI€HHBIC 2JIEKTPOMAarHUTHBIE
KoJIeOaHus

bubnmoreka [{OK https://m.edsoo.ru/ff0cbb86

IlepeMeHHBIN TOK.
CuHycouJanbHbIi IEPEMEHHBIN TOK.
MoIHOCTb IEPEMEHHOT0 TOKA.
AMIIIUTYHOE U IEHCTBYIOLIEE
3HAYEHUE CHUJIBI TOKA M HAIIPSHKECHHUS

bu6mmoreka LIOK https://m.edsoo.ru/ffOcbd34

Tpancdopmarop. [IpousBozactso,
nepeaaya u norpedieHue
JIEKTPUYECKON SHEPTUU

YCTpORCTBO U MPaKTUYECKOE
MIPUMEHEHUE IJIEKTPUIECKOTO 3BOHKA,
re’HepaTopa nepeMeHHOro TOKa, TMHUN
ANIeKTponepeaay

bubmuoreka [{OK https://m.edsoo.ru/ffOcc324

DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOJCTBE JIEKTPOIHEPTUH.
Kynbrypa ncnonb3zoBanus
3JIEKTPOIHEPTUU B MIOBCEIHEBHOMN
KU3HU

MexaHu4ecKkue BOJTHBI, YCIOBHS
pacnpocrtpanenus. [lepuoa. Ckopocth
pacrpoCTpaHEHHs U JJTUHA BOJIHBI.
HonepetleIe W IPOJ0JIBHBIC BOJTHEI

bubnuoteka [{OK https://m.edsoo.ru/ffOccab4

3Byk. CkopocTb 3ByKa. ' poMKOCTh
3Byka. Beicota ToHa. TemOp 3Byka

bubmuoreka [IOK https://m.edsoo.ru/ffOcccOc

DIIEKTPOMarHUTHbIE BOJIHBI, UX
cBolcTBa U ckopocTh. [Ikama
AJIEKTPOMArHUTHBIX BOJIH

bubnuoteka [{OK https://m.edsoo.ru/ffOccfe0

[IpuHOHMIIB paTuOCBA3U U

TeaeBuaeHus. Pa3Butue CpCACTB CBA3H.

Panmomnoxamms. IToaroroska x



https://m.edsoo.ru/ff0cbb86
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KOHTPOJILHOM paboTe Mo Teme
“Konebauus v BOJIHEBL

KonTpomnpHas padora «Konebanus u
BOJIHBD»

bubnmoreka [{OK https://m.edsoo.ru/ffOcc6f8

AHanm3 KOHTPOJIBHBIX PadoT.
[IpsmonuHeliHOe pacipoCTpaHEHUE
CBETa B OTHOPOJHOM cpene. ToueuHblin
MCTOYHUK cBeTa. JIyu cBeTa

bubnmoreka [{OK https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus cseta. [loctpoenue
M300paKEHUH B INIOCKOM
3epkane.lIpenomienue ceera. [lonHoe
BHYTpEHHEE oTpaxkeHue. lIpenenbHblil

YIr'oJi IIOJIHOT'O BHYTPCHHET'O OTPAKCHUS.

bubmuoteka [{OK https://m.edsoo.ru/ffOcd4e0

JlabopaTtopHas paborta «3mepenue
MOKAa3aTelsl MPEJTOMIICHHSI CTEKIa.
IToaroroBka Kk aAMUHUCTPATUBHON
KOHTPOJIbHOM pabote 3a 1 moxyrojue.

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd7f6https://m.edsoo.ru/ff0cd67a

AOQMMHUCTPATUBHAA KOHTPO/IbHAA
paborta 3a 1 noayrogue.

Amnanu3z 1a00paTopHBIX padoT.
AHanu3 KOHTPOJIbHBIX pa0boT. JIMH3EL.
ITocTpoenne n300pa>keHuii B JIMH3E.
®opmyJsia TOHKOH JIMH3bL. Y BEIIMYCHUE
JIMH3bI

bubmuoteka [{OK https://m.edsoo.ru/ffOcddle

JlaGopaTtopHnast pabota
«HccnenoBanue CBOMCTB U300paKeHUI
B JIMH3aX»

Amnanu3z 1a00paTopHBIX padoT.
Hucniepcust ceera. CIIOKHBIA COCTaB
6enoro csera. LIer. JlaboparopHas
paborta «Habmroaenune nucnepcun
CBETa»



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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Amnanu3z 1a0opaTopHBIX
pabot.HTEepdepentus cera.
Hudpaxmus csera. Judpakumnonnas
pemeTKa

bu6mmoreka LIOK https://m.edsoo.ru/ffOced22

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.
HOJ’IﬂpI/I?)aI_[I/IH CBCTa

bubnmoreka [{OK https://m.edsoo.ru/ffOcf02e

Ontuueckue mpuOOPHI U YCTPOUCTBA
U YCJIOBHS UX 0€30M1acHOTro
IIPUMEHEHUS

I'panu1b NpUMEHUMOCTH
KJIaccnueckor MexaHuku. [locTyiarsl
CIELUAIbHON TEOPHH OTHOCUTEIIBHOCTH

bubnuoteka [{OK https://m.edsoo.ru/ffOcf862

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMCHH M COKPAICHUE JITHBI

bubmuoreka LIOK https://m.edsoo.ru/ffOcfad2

DHeprus U UMIYJbC
peNATUBUCTCKOM YacTulibl. CBs3b
MAacChl C SHEPTUEH U UMITYJIbCOM.
DHeprus nokosi. Pemenue 3agay no
TeMe “Ontrka.OCHOBBI CIEUAILHON
TEOPUH OTHOCUTENBHOCTH

bubnuoteka L{OK https://m.edsoo.ru/ffOcfc68

KonTpomabnas pabora «Onrtuka.
OCHOBBI crienIMaIbHON TEOPUHU
OTHOCHTEIBHOCTI)

bubmuoteka [{OK https://m.edsoo.ru/ffOcf6f0

AHanm3 KOHTPOJIBHBIX PadoT.
®otonbl. opmyna [lnanka. DHeprus u
UMIyNbC (HOTOHA

bubnuoteka [{OK https://m.edsoo.ru/ffOcfel6

OTKpBITHE U UCCIIETOBAHUE
dotorddekra. Onwitel A. I'. Cronerosa

bubmuoreka I{OK https://m.edsoo.ru/ffOcffc4

3akonsl Ppororddexra. YpaBHeHHE
OiHiTeitHa A5 porodddexra.
«Kpachnas rpanuna» potosrddexra

bubmuoreka I{OK https://m.edsoo.ru/ff0d015e

Hasnenue cera. OnwiTh [1. H.

bubmuoreka I{OK https://m.edsoo.ru/ff0d04a6
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JlebeneBa. XuMUUECKOE IEIICTBUE CBETA

TexHuueckue ycTpoucTBa u
MIPAKTUIECKOE TPUMEHEHHE:
(dhoTodeMeHT, (HOTOIATIYMK, COTHEUHAS
Oarapesi, CBETOAMO]]

Penrenue 3anau mo teMe «DJIEMEHTEI
KBAHTOBOU OIITUKH)

bubnmoreka [{OK https://m.edsoo.ru/ff0d0302

Mopens atoma TomcoHa. OnbITE
Pesepdopra o paccessHUIO 0-9acTHII.
IInanerapHas Mosenb aToma

bubnmoreka [{OK https://m.edsoo.ru/ff0d091a

[Tocrynater bopa

bubnuoteka [JOK https://m.edsoo.ru/ff0dOafa

Wzny4yenune u nornomenue GoToHOB
IIPY NIEPEXO/I€ aTOMA C OJTHOTO YPOBHS
SHEPIruM Ha Opyrou. Buasl criekTpos

bubnuoteka [{OK https://m.edsoo.ru/ff0d0afa

BousiHOBBIE CBOMCTBA YacTull. BoJsiHbI
ne bpoitna. KopryckynsipHO-BOIHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHY)KJICHHOE
W3IIy4eHUE

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

OTKpBITHE PATUOAKTUBHOCTH.
OmnsiThl Pesepdopaa no onpenenennro
COCTaBa PaJIMOAKTUBHOIO U3JIy4YEHUs

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

CsoticTBa anbda-, 6era-, ramma-
W3ITydeHus. Biusiaue panoakTHBHOCTH
Ha J)KMBBIE OPTAHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. I'aMMa-u3inydenue

bu6mmorexa IIOK https://m.edsoo.ru/ff0d1162

OHeprus CBs31 HYKJIOHOB B sJIpe.
SAnepHble peakuuu. SInepHelil peakTop.
[TpoGnemsbl, MepCreKTHBEI,
JKOJIOTUYECKUE ACIIEKTBI A1EPHOMI
SHEPTeTHKHU

bubnuoteka [{OK https://m.edsoo.ru/ff0d1356
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OnemeHTapHble YacTULIbl. OTKpPBITHE
no3uTpoHa. Merobl HAOMIOACHUS U
perucTpanmy 31€MEHTapHBIX YaCTHLI.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENUHCTBO
(bu3nYeCcKOoil KapTUHBI MUPaY

bubnmoreka [{OK https://m.edsoo.ru/ff0d0e38

Bun 38é3nnoro He6a. Co3pesnus,
SIpKHUE 3BE3IbI, TTIAHETHI, UX BUIUMOE
nBrokenne. ConHeyHas cucreMa

Conune. Conaeu”as akTUBHOCTD.
Wcrounuk sHepruu CosiHua U 3BE3]1

3BE31bI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI TTITABHOM
NocJeIoBaTeIbHOCTU. BHYTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABJICHHS O TIPOUCXOXKICHUH H
sposmonuy CoIHIa U 3BE3

Mnineunsiii [1yTe — Hama ['anaktuxa.

ITonoxxenne n npuxenne CoyHLA B
lNanaktuke. ['anmaktukn. Y€pHble IbIpbI
B Jpax TaJaKTUK

Bcenennas. Pazberanue rajgakTuk.
Teopus bonbmoro B3peiBa. Penukrosoe
n3ny4yeHne. MeTtarajakTuka

Hepermiennsie npodiaembl
actpoHomuu.Pemenne 3aga4 no reme
“OneMeHTbl aCTPOHOMUU U
acTpO(PU3UKH.

KonTtponbHas pabota «D1eMeHTHI
aCTPOHOMUU U acTPOPUIUKU»

AHanm3 KOHTPOJIbHBIX
pabot.O6o6maronwmii ypok. Ponb
(U3HUKHN 1 aCTPOHOMHUH B
SKOHOMHYECKOM, TSXHOJIOTHISCKOM,



https://m.edsoo.ru/ff0d0e38

COLIMAJILHOW U 3THYECKOH chepax
JESTEIbHOCTH YelIOBEKa

O6o6maromuii ypok. Pons u Mmecto
3 (hU3UKH U aCTPOHOMHH B COBPEMEHHOM 1
Hay4YHOU KapTHHE MHUpa

O6o06matromuii ypok. Posb
(busnueckoit Teopun B GOpMUPOBAHUH 1
MPEJICTABICHUH O (PU3NYCCKON KapTHHE
MUpa

[Tonroroska Kk UTOroBOM
3) aMUHUCTPATUBHON KOHTPOJIBHOMN 1
pabore.

HroroBas anMUHUCTpaTUBHAS 1
KOHTpOJIbHAsI paboTa.

AHaIM3 KOHTPOJIBHBIX
pabot.Pe3epBHbIil ypok. OnTuka. 1
OCHOBBI cTieIMaIbHON TEOPUU
OTHOCHTEIBLHOCTHU

Pezepnslit ypok. KBanroBas ¢usuka. 1

bubmuoteka [{OK https://m.edsoo.ru/ff0d1784
DJIEMEHTHI aCTPOHOMHUU U acTPOhH3UKH

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 68 6 !
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

» ®usuka, 10 kimacc/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mon penakiueit
[MapdentneBoit H.A., Akunonepnoe obmectso «3narensctBo «IIpocBemienne

¢uzuka 11 xnacc/ Mskumes I'.5, byxopues b.b. mox penakuueii [TapdentseBoit H.A.,
Mocksa "IIpocBemenue"2023r
Co6opnuk 3amau no ¢usuke 11 10-11 xknaccos/Jlykammk E.H., Mocksa

"IIpocBemenue"2018r

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

®usuka 10 xknacc/Msikuies I'.4., bByxopues b.b., Corckuit H.H. non penakiuei
[TapdenTtseBoit H.A., Mocksa "lIpocBemienue" 2023
®wuzuka 11 xknacc / Msikumes I'.51., byxopies b.b., Corckuit H.H. nox penakimueit
[TapdentreBoit H.H., Mocksa "IIpocsemenue" 2021
CoOopnuk 3ana4 no ¢uszuke st 10-11 knaccos/ Jlykamuk E.H., Mocksa "I[IpocBemienue",
2018
VYHuBepcaabHble MOypouHbIe pa3padoTku no ¢pusuke 10 knacc/ B.A. Bonkos , MockBa
"BAKO"2017
YHuBepcagbHbie MOypouHbie pazpadbotku o ¢pusuke 11kmace/ B.A. Bonkos, Mocksa

"IIpocBemenue" 2021

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubnmorexa LIOK






