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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa HAa OCHOBE IMOJOKEHUN M TpeOOBaHMI K pe3ysbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHOM Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Taxxke ¢ yuérom denepanbHOll pabodeil MporpaMMbl BOCTIMTAHHS |
KOHILICTIIIMY TIpenojaBaHus ydeOHoro mpeamera «dDusnka» B 00pa3oBaTeIbHBIX
OpraHu3aluax Poccuiickoi QOenepauum, peanu3yrommx OCHOBHBIC
o0Opa3oBaTeIbHbIE MPOTPAMMBI.

Copnepxkanue mporpaMmbl 1Mo (u3MKe HaAmpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcs 10-11 kimaccoB mnpu
o0yuyeHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/IESITEILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusim PI'OC COO
IUIAHUPYEMBIM JIUYHOCTHBIM, MPEAMETHBIM M METANpPEAMETHBIM pe3yJibTaTaM
o0y4yeHHs, a TaKXKe YUYHUTHIBAET HEOOXOJAMMOCTh peAU3alUU MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMHM mpeameTramMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC 1I€TTM M3Yy4YeHUs (DM3MKU HA YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TUTAHUPYEMbIC PE3yJbTaThl OCBOCHUS Kypca (PM3HWKHU: TUIHOCTHEIE,
MeTanpeIMeTHbIe, IpeIMeTHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no pusuke BKIIOYAET:

e IJTAHUPYEMBIE PE3yJIbTAThl OCBOCHUS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJIE MPEIMETHBIE PE3YJIbTATHI 110 TOJIaM 00 yUEHHUS;

e cozepxaHue yueOHOro npenMera «@u3nkay 1o rogam oOydeHus.

Odu3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAaX MPHUPOIbI, BHICTYyMAas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaroniem mupe. HIKoapHBIN Kypc QU3HKK — CUCTEMOOOPa3yOIINi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB M SBJICHHWM, H3ydyaeMbIX XHMHEH, OHoJIOrueH,
busnueckorr reorpadueld W acTpoHoMHeir. Mcmonb3oBaHWE HW AKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUW  ONpENesieT XapakTep ©  pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTE€pUaJIOB C 3aJaHHBIMA CBOMCTBAMHU M JIPYTHUX.
N3yyenne (u3MKM BHOCHT OCHOBHOW BKJIAJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAY4YHOM KapTUHBI MUpa O0Oydaromwuxcs, B (OPMHUPOBAHUE YMEHUU MNPUMEHSITh
HAy4YHBIN METO]] TO3HAHUS MTPH BHIMOJIHEHUU UMHU Y4E€OHBIX UCCIIEIOBAHUIA.

B ocHoBy kypca ¢usuku s ypoBHsS cpefaHero oOmiero oOpa3oBaHMs
MOJIOXKEH PAJ WIeH, KOTOpPble MOXKHO pacCMaTpUBaTh KaK MPUHIUIBI €ro
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3fesioB (DU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3UKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ Hell Matepuan Kypca (U3HKH
o0beAMHEH BOKPYr (u3MyecKuX Teopuid. Begymumm B Kypce sBiseTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzauus NOpeanonaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIHAIa (PU3NYECKONM HAyKH, OCMBICIEHHE CBSI3U PA3BUTHA
¢uzuku ¢ pa3BuTMEeM OOIIECTBA, a TaKkkKe C MHPOBO33PEHUECKUMH,
HpPaBCTBEHHBIMH U SKOJIOIMYECKUMHU MIPOOIeMaMHu.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukm npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peanusyercss NOCPEACTBOM BBEIEHUS DIIEMEHTOB
COJlepKaHMs, TMOCBSIIEHHBIX SKOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUM M TEXHOJOTUW, a TaKkxke 0O0CYXKIEeHHs
po0JieM paloOHAIbHOTO MPUPOIONOIB30BaAHUS U SKOJIOIMYECKO 0€30M1acHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YPOBHE CPEIHEro OOILero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEACTaBICHUSX O TMPUPOAE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, I ONUCAHUS ©CTeCTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHUCTEeMHO-AEATENIbHOCTHBIN MOAX0/ B Kypce (DM3HKM pealu3yercs Mpexse
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON JESTENIbHOCTH 00Yy4Yaromuxcsl.
Jlns  GazoBoro ypoBHS Kypca (U3HMKH — OTO HCIIOJB30BAHUE CHCTEMBI
(pOHTAJIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOpaTOPHBIX pPadoT,
KOTOpBI€ B Mporpamme 1Mo (pu3uke oObEIUHEHBI B OOIIMN CIHUCOK YUYCHHUECKUX
NPaKTUYECKUX palboT. BhijeneHrne B yka3zaHHOM IepedHe JIabOpaTOpHBIX padoT,
OPOBOAUMBIX IS KOHTPOJISI M OLEHKH, OCYIIECTBISIETCS  y4YaCTHHUKaAMU
o0pa3oBaTeIbHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IIJIAHUPOBAHUS U
ocHaimleHus kabunera Qusuku. Ilpu »TOM oObOecreunBaeTrcss OBJAJECHUE
O0y4aroUMMHUCSl YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIIECIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEIWYMH M TOCTAHOBKY OINBITOB IO IPOBEPKE
NPEIJIO)KEHHBIX TUITOTES.

bonbiioe BHUMAaHHWE YIEISETCS PEIICHHIO PAacdYE€THBIX M KaueCTBEHHBIX
3anad. [Ipu 3TOM nns pacy€THBIX 3aja4 NPUOPUTETOM SIBISIOTCS 3aJaud C SBHO
3aIaHHOM (PU3UYECKON MOJIENBIO, MO3BOJIAIOIINE IPUMEHITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaKk M WHTETPHUPYs 3HAHUS W3
pasHbIX paszaenoB. JJis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUs (U3UYECKUX SIBIEHUHM M TMPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronme BbIOOpa (M3UYECKONM MOAECNH IS CUTYaIlid TMPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPI'OC COO k marepuagbHO-
TEXHUYECKOMY OOECIeUYeHHI0 Y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(Gu3MKKN Ha ypOBHE CPETHETO OOIIET0 00pa30BaHus JOKEH U3y4aThCsl B YCIOBHIX
OpeIMETHOro KaOumHeTa (PU3MKU WM B YCJIOBHUSIX HWHTEIPUPOBAHHOIO KaOMHETa
NPEeIMETOB €CTECTBEHHO-Hay4yHOro Iukia. B kaOunere (usuku A0MKHO OBITh
HEoOXoMMOe JlabopaTopHOE OOOpY/IOBaHUE [Jis BBIMOJTHEHHUS YKa3aHHBIX B
nporpamme no (pu3MKe y4eHWYECKUX MPAKTUYECKUX paboT M JAEMOHCTPAMOHHOE
o0opy1oBaHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOW JOCTAaTOYHOCTH W  OOECIEYHBAET IMOCTAaHOBKY
NEPEUYNCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAUNA s
UCCIICZIOBAHNUSA  M3yYaeMbIX SBICHHH W  TMPOIECCOB, OMIUPHYECKUX U
(GyHIaMEeHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabopatopHoe 00OpymOBaHWE Ui YYEHWYECKUX TMPAKTHUYECKUX padboT
dopmMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJaromuxcs. TemaTmueckue KOMIUICKTHI
1a060paTOpHOTrO O00O0PY/IOBaHUS JODKHBI OBITH TMOCTPOECHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpaTOPHUI.

OCHOBHBIMHU LIEJIAMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca M CTPEMJICHHS OOY4YaIOIMUXCA K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEICTABICHUI O HAYYHOM METO/IE MO3HAHUS B (HOPMUPOBAHHE
MCCJIEI0BATEIHCKOT0 OTHOIIICHUS K OKPYKAIOUTUM SIBIICHUSIM;

e (opMHpOBaHME HAy4YHOI'O MHPOBO33PEHHUSI KaK pe3yJabTaTa HW3Y4EHHUs
OCHOB CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHue yMeHUH OOBSACHATH SBJICHUS C HUCIOJb30BAHUEM
bu3HUecKUX 3HAHUIM ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opMUpOBaHME TPENCTABICHUM O poNu (PU3UKU AN PA3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHil.

JlocTikeHnne 3Tux 1eneid o0ecrneunBaeTcsl peluieHueM CIIeIyIoluX 3a1ad B

nporiecce 3yueHus Kypca GU3UKH Ha YPOBHE CPEIHEro O0IIero oopa3oBaHus:



e nmpuoOpeTeHue  CHUCTEMbl  3HaHUH 00 obumx  (usnUecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJTFOYAs MEXaHUKY,
MOJIEKYJISIDHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPODHU3UKH;

e (opmMupoBaHwe yMEHHWU TPUMEHATh TEOPETUYECCKUE 3HAHUA IS
oObsicHeHUs (U3MYECKUX SBICHUHM B TNpUPOAE W IS TNPUHATUA
MIPAKTUYECKUX PEUICHUM B IIOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEHICHHWS] pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOJENbl, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3iaHre PU3NYECKON MOJIeIH, aJIeKBATHON YCIIOBUSAM 3aa4H;

e TMOHUMaHUE (U3MYECKUX OCHOB WU MPHUHIIUIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHHS U IMPOBEACHUS
(bu3HUeCKNX SKCIEPUMEHTOB, aHAIW3a W HHTEpIIpeTaruu UHQPOPMAIIHH,
OIpeNIeTICHHsI TOCTOBEPHOCTH MOJIYyUYEHHOT0 PE3yIbTaTa;

e CO3[IaHUE YCIIOBMUI ISl Pa3BUTHUS YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM 1€ATETbHOCTH.

Ha wusydenmne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBoauTcst 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o ¢u3MKe IMepeueHb JabopaTOpHBIX U
NPAKTUYECKUX padOT SABISAETCS PEKOMEHJOBAaHHBIM, YYHTENb JEIIaeT BHIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEM 00yJarOIUXCHI.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka u MeTOIbI HAYYHOT' O MO3HAHUA

®uszuka — Hayka O npupojae. HayuHble METOIbl MO3HAHUS OKPYKAIOIIETO
mupa. Pomp dkcnepuMeHTa W TEOpUM B IPOLIECCE IIO3HAHUS IIPUPOJBL.
DKCIepUMEHT B QU3HKE.

MopenupoBanue Qpu3MUECKUX SIBICHUNA U MpoleccoB. HaydHbie THMOTE3HI.
dusznyecKkue 3aKOHbI M TeOopuU. [ paHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHLMI COOTBETCTBUSI.

Ponp u mMecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpPA, B TPAKTUYECKOMN AEATEIBHOCTHU JIIOAEH.

Jlemoncmpayuu

AHanoroBele U UUQPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JATYHKHU.

Pa3zpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOT'O JBHMXKEHUS.
Cucrema otcuéra. TpaekTopus.

[Tepemelnienne, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MAaTEpUAIBbHOW TOYKH, UX MPOCKIIMU HA OCH CHUCTEMbI KOOpIWHAT.
CioxxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHMS, MNYTH U NEPEMEIICHUsA
MaTepualbHONW TOYKU OT BPEMEHHU.

CBoOonHoe nazieHue. Y ckopeHrue CBOOOIHOTO NaJeHusl.

KpuBonunennoe paBukeHue. JIBMKEHHME  MATEpUAIBHOM TOYKH IO
OKPYHOCTH C MOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEWHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{leHTpocTpeMuTeILHOE YCKOPEHHE.

TexHu4yeckre YCTpPOMCTBA MW MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JIBUDKEHUE CHAPSI0B, LICNTHBIC U PEMEHHBIEC NTEPEIAUH.

Jemoncmpayuu

Mogaenb cucTtembl OTCUETa, WILTKOCTPAIUMS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JBHKCHHS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

Habmronenne ABwKeHHs Tejaa, OPOIICHHOrO TMOJA YyIioM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenue ckopocTu pu JBUMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3ydueHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY MYTSIMHU, MNPONAECHHBIMU TEJIOM 3a
IIOCJICAOBATEIbHBIE PAaBHBIE IPOMEXYTKHM BPEMEHU I[PU PABHOYCKOPEHHOM
JBW>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne NBUKEHHS IapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBmxeHus Tena, OpOIeHHOr0 rOpU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocurenbHOCcTH  [anmunes. IlepBwii  3akoH  HeroToHa.
NuepuumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa
JUI. MAaTEPUAIbHON TOUKH. Tpernii 3aKkoH HproTOHA 1J1s1 MaTepUaIbHBIX TOUYEK.

3akon BcemupHoro Tarorenus. Cuna Tsokectu. IlepBasi kocMuueckas
CKOpPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKobxeHus1, kauenus). Cuna tpenusi. Cyxoe
TpeHue. Cuia TpEeHUs CKOJbXEHUS U cujia TpeHus nokos. Koadgduiment tpenusi.
Cuna conpoTHUBIICHUS NPU IBUKEHUU TEJa B KUJKOCTH UJIU Tase.

[TocTynarensHOE U BpaliaTeIbHOE IBMKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. llnewo cunbl. YcnoBus
paBHOBECUSA TBEPAOrO TENA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHE: MOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHME HHEPIUN.

CpaBHeHME MacC B3aUMOJIEMCTBYIOIINX TEJI.

Bropoii 3akon HerotoHna.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIii.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUMU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUS.

YcnoBust paBHOBECHS TBEPAOTO TeNa. BUibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3HOBOM 00pasIie, OT ux JaehopMaluu.

UccnenoBanne yclioBHI paBHOBECHS TBEPAOrO Tela, HMEIOLIErO0 OCh
BpAILICHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynbc MarepuanibHOM TOUKH (Tena), CUCTEMBbl MaTEpPUAIbHBIX TOYEK.
Nmnynbec cuilbl U1 U3MEHEHHE HMITyJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MarepuasibHOM TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPIUH.

[TorennuanbHas DHEPTHUSL. [TorennuanbHas SHEPrUs YIIPYro
neopMUpOBaHHONW  TpykuHbL.  [loTeHnmanpbHast dSHEprus Tena  BOJU3HU
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTEHUUAJIBHBIE  CHUJIBIL. CBsi3b  paboThI
HEMOTCHUUAIBHBIX CWJI C W3MEHEHUEM MEXAHWUYECKOW SHEPruM CHUCTEMBI TEIN.
3aKOH COXpaHEHUS MEXaHUYECKOU SHEPTUMU.

VYrpyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHuuecKne yCTpOWCTBA M INMPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexon NOTEHIMATBLHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yyenue abCONMIOTHO HEYNPYroro yjuapa ¢ MOMOIIBIO JTBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ UBMEHEHUEM MEXAHUYECKOW IHEPTHU
TeJla Ha IPUMeEpPE PACTSIKEHUS PESUHOBOIO KI'yTa.

Paznen 3. MoJgekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUECKOW TEOPUU U MX OMBITHOE
obocHoBaHue. bpoyHoBckoe nBwxkeHue. uddysua. Xapakrtep IBUKEHUS U
B3aMMOJCHCTBUS 4YAaCTUL BewiectBa. MoJenu CTpPOEHHMs Ta30B, KUIAKOCTEH U
TBEPABIX TEN U 00BICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE dTUX Mojesel. Macca u
pa3Mepsl Mosekyil. KonnuectBo BemectBa. [locTtosiHaas ABoraapo.

TemnoBoe paBHoBecue. Temreparypa u e€ uzMmepenue. lllkana temmeparyp
Llenbcus.



Mogens  upeanbHOro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOPUU HJICAIHbHOTO Tasza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMKEHMS dactull rasa. [llkana
temnepatyp KenbBuHa. ['a30Bbie 3akoHbI. YpaBHeHUe MeHnneneeBa—Knaneipona.
3akoH [lamprona. M3omponeccsl B HACAUIBHOM Ta3e ¢ MOCTOSHHBIM KOJHYECTBOM
BenecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbITB, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OmnbIThl 110 U PY3UH )KUIKOCTEH U ra30B.

Monenb GpOyHOBCKOTO ABUKEHUSI.

Mogenb onsita llTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHHUE MEXKMOJIEKYJISIPHOT O
B3aUMO/JIEUCTBUA.

Mopens, MILTIOCTPUPYIOIIAs TPUPOIY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUS UACAIBHOTO rasa,
M30MPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HM3MEpPEHUI
00bEMa KOMHATHI, JJABJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBaHne 3aBUCUMMOCTH MEKY MapaMETPaMU COCTOSIHUSA Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoouHamuxu

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEPTUsT TEPMOJUHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3MeHenus. KonnuecTBo TEmoThl U pabora. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  MJACAJbHOrO  rasa. Buasl  Temonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAasl TEIUIOEMKOCTDh BEILIECTBA.
KonnuecTBo TemnoTsl npu Temionepenaye.

[Tonsitue 00 ammuabatHom tmpouecce. IlepBblid 3aKOH TEPMOJIMHAMMKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoleccaMm. ['paduueckas
UHTEpIpeTaIys paboTkl rasa.

Bropoii 3akon TepmoarnHaMuku. HeoOpaTuMocTh IPOIIECCOB B IIPUPO/IE.

TemoBble  mamuHbl.  [IpUHOMIBL  IEMCTBUST ~ TEIUIOBBIX  MAallHWH.
[IpeoOpa3zoBanus HSHEpruM B TEIUIOBBIX MamuHax. KoadduimeHt moneznoro
nercTBus TeroBord MammHbL. Ilukn KapHo u ero xosdduimeHT mosie3Horo
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIOIHEPTETHUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CrOpaHusi, OLITOBOM XOJOAMIbHUK, KOHIAUITMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruu Tela MPH COBEPIICHWU PaOOTHI: BBUIET
npoOKu K3 OYTBUIKK TOJ| JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOUW TpyOKe ImyTéM TpeHUsl (BUICOAECMOHCTPAITHS ).

N3menenune BHyTpEeHHEH SHEpPrun (TeMIiepaTyphl) Tela Ipu TerIonepeaye.

OmeIT 1O anuabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOWHBI, IBUTaTeNIsi BHYyTPEHHETO CrOpaHusi, peaKTUBHOTO
JIBUTATES.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

N3mepenue yaenpHONU TEI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u koHneHcanusd. Vcnapenue u kumneHne. AOCOMIOTHAS |
OTHOCHUTEIIbHASA BJIAXHOCTh BO3Ayxa. HachelleHHbIM map. YjaenbHas TeEIIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JIaBJICHHUSI.

Trépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU3OTPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUcCTaJIu3aius. Y aenbHas TemioTa miasienus. Cyonumanusi.

YpaBHeHHUE TEIIIOBOTO OajaHca.

TexHuYecKne YCTPOWCTBA M TMPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYUYECHHS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

Habmronenue HarpeBaHus U IJIaBJICHUST KPUCTAIUTMYECKOTO BEILIECTRA.

JleMOHCTpalus KpUCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3Mepenne 0THOCUTEIHLHON BJIAXKHOCTU BO3/yXa.

Paznen 4. DinekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpu3aumss Teld. OJEKTpUYeCKHil 3apsia. JlBa BuAa BIEKTPUYECKUX
3apsaaoB. [IpoBONHWKHM, OUAIEKTPUKU W TOJYIPOBOJHHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3JIeKTpUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anekTpudeckoro moid.  [IpuHuun



CYIIEPIO3ULIAN JJIEKTPUUYECKUX TMOJIEH. JIMHUM HanpsiyKEHHOCTH JJIEKTPUUECKOrO
HOJIA.

PaGora cun  anektpocraruueckoro  mons.  [lorenmuman.  Pa3HocThb
NMOTEHIUANOB. [IpOBONHMKM W JHMAIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JlvpnexkTpruyeckas MPpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh TUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUUECKash 3allliuTa, 3a3€MIICHHE 3JIEKTPONPUOOPOB,
KOH/JIEHCATOP, KOMPOBAJIBHBIN anliapar, CTPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ MPUHLINI IEUCTBUS dIEKTPOMETPA.

BzaumopnerncTBre HaA3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

IIpoBOAHUKH B AIEKTPOCTATUYECKOM IOJIE.

DNeKTpocTaTuuecKas 3amuTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IUTACTHH, PACCTOSIHUS MEXKIY HUMHU U JTUAJIEKTPUIECKOW MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHIEHCATOopa.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxu é paznuunvix cpeoax

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsixkenue. 3akon Oma i1 yyacTka Lenu.

DNEKTPUYECKOE CONPOTUBJIEHUE. YIEIBHOE CONPOTUBICHHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOTHUKOB.

Pabora osnektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOr O TOKA.

DNeKTpoABIKYLIas CUila M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 351eKTpruyeckoi nenu. KopoTkoe 3amMbIkaHHe.

OJIEKTPOHHAsT ~ MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
COIPOTHUBJIEHUS] METAJIOB OT TeMIieparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOWMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHHUKMY. CobOcTBeHHas 17} IIpUMECHAs ITPOBOJAUMOCTD
noaynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE TPHUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALNSL. DJIEKTPOJIU3.



DIJIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHudyeckre yCTpoWCTBA M MPAKTUYECKOE MPHUMEHEHUE: aMIIEPMETP,
BOJITMETP, PEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHATPEBATEIbHBIE TPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THO/I,
TEPMHUCTOPHI U (POTOPEIUCTOPHI, MOTYINPOBOIHUKOBBIN U0/, TajbBaHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh CONPOTUBICHUS UWJIHMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IUIOLLIAIY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

CwmenianHoe COeIMHEHUE MTPOBOJAHUKOB.

[Ipsamoe w3MepeHne JIEKTPOABMXKYLIEH cuibl. KOpoTkoe 3aMblkaHue
rajbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psil U MpOBOJIUMOCTh BO3yXa.

OHOCTOPOHHSISI TPOBOJIUMOCTD JTUOAA.

Yuenuueckuii sxkcnepumenm, 1abopamopHvle pabomol

N3ydeHne cMenmaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepenne 3eKTpOABMKYIIEN CHIIbI UCTOYHHKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBJICHUS.

HaGntonenue snekrponusa.

MexnpeaMeTHbIE CBA3H

N3yuyenue kypca ¢uzuku 0a3oBoro ypoBHs B 10 Kiacce oCylIECTBISETCS C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3E€A C KypcaMH MAaTE€MAaTUKH,
OMOJI0THH, XUMHH, Teorpadvu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAaY4YHOIO
MO3HAHUS: SIBJICHWE, HAy4dHbId (akT, runore3a, (u3Myeckas BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MO/IEb, U3MEPEHUE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHHM, JUHEHHas QyHKIUA,
napabosa, rurnepoosna, ux rpa@uKd U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKITHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U UX IPOEKIUH HA OCU KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe NBHKEHHUE B KUBOW mpupoje, nuddy3us, ocMoc,
TEIJI000MEH HUBBIX OPraHU3MOB (BHJbI TEIUIONEPEAUyH, TEIIOBOE PABHOBECHUE),
BJIEKTPUYECKUE SABJICHUS B )KUBOU MTPUPOJE.

Xumusi: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U



ra3oB, JJIEKTPUUECKHE CBOWMCTBA METAJJIOB, AJICKTPOJUTHUECKAs TUCCOLMAIIUS,
rajbBaHHKA.

l'eoepagpus: BnaxHOCTb BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHHE JBUKEHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TpEeHHUs B TEXHUKE, MOJUIMIHUKU, HWCIOIb30BaHUE 3aKOHA COXpPAaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JIBUraTEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObBITOBON XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUSI COBPEMEHHBIX MAaTE€pUalioB, B TOM UHCIE€ HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJIEHUE JJIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYHHBIH OpUHTED, AJIEKTPOHArpeBaTeIbHbIC puOopHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pasznea 4. DiaekrpoauHamMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

IlocTtosnHble  MarHuthl.  B3amMmojeiicTBUE  ITOCTOSHHBIX  MarHuTOB.
MarautHoe mone. Bektop MarHuTHOM HHAYKUMM. [IpuHIMO cCyneprno3unuu
MAarHUTHBIX MoJied. JIMHMM MarHUTHOM WMHIAYKUWW. KapThHa JWHUN MarHUTHOM
VHJYKIIMHU T10JI1 NOCTOSTHHBIX MArHUTOB.

MarauTtHoe TI0J€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHMTHOTO TIOJISI JIJIMHHOTO MPSAMOr0 MPOBOJAHWUKA U 3aMKHYTOTO KOJIBI[EBOTO
MIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoieiicTBue NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOyJIb M HalIpaBlieHUE. [[BrkKeHNE 3apsiKEHHOW YaCTHULIbI
B OJHOPOJHOM MarHuTHOM Iosie. PaGora cunbl Jloperma.

SIBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIUMUA. OJIEKTPOABIIKYIIAS CHJIA HWHIAYKIUAHU. 3aKOH 3JEKTPOMArHUTHOMN
uHaykuuu dapanes.

BuxpeBoe »anekTpuyeckoe Tmoyie. ONEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHUKE, TBUKYIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTh.  SIBJIGHME CAaMOMHIYKIIMU. OJIEKTPOABIKYILAS — CHIIa
CAaMOWHIYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHUYeCcKHe YCTPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: MOCTOSHHBIC
MarHuThl, 3JIEKTPOMArHUTHI, AJEKTPOABUTATENb, YCKOPUTEIU DSIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO TyYKa MarHUTHBIM IOJIEM.

JInHUY MHYKIIMY MAarHUTHOTO MOJIS.

B3anmonenicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME 3NEKTPOMArHUTHOW UHIYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBHXKYILIEW CHJIBI MHAYKLIUHU OT CKOPOCTH WM3MEHEHUS
MarHUTHOI'O MOTOKA.

SIBiIeHME CAMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

N3ydeHne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue aeicTBUS NOCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

UccnenoBanne sSBIEHUS SJIEKTPOMAarHUTHON MHIYKIIWH.

Pa3gea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHblE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOJIHBIE  MEXaHUYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. Ilepuon, wacrtora, amruutyaa u ($asza KoieOaHUM.
[IpykuHHBIN MasTHUK. MaTeMaTH4eCKU MasATHUK. YPaBHEHUE TapMOHUYECKHUX
kosnebanuit. [IpeBpailieHre SHEprur NPy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenpubiit  koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUS B
U1eaJbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHs MEXAY MEXaHUYECKUMHU U
ANEKTPOMarHuTHIMU  KoneOanusimu. ®dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUu B UJ€ATbHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBieHue o 3aTyxarouux KojeOaHUsAX. BrIHYKIeHHbIE MEXaHUUECKHE
kosiebanus. Pesonanc. BeiHyX/1€HHbIE 371€KTPOMarHuTHbIE KoJIeOaHusl.

Ilepemennplii TOk. CuHYCOMJANbHBIA IEPEMEHHBIA TOK. MOLIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JEWCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HAIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUESCKOM
SHEPIUM. DKOJIOTMYECKHE PUCKHU IPU MPOU3BOJCTBE ANEKTpodHEpruu. KynbTypa
UCITOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHu4yeckre yCcTpOHCTBAa W MPAKTUYECKOE MPUMEHEHUE: SJIECKTPUUYECKUM
3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KojiaeOaTeNbHONW CUCTEMBbI (MPYKUHHBIN WA
MaTEMaTUYECKUN MASTHHK).



Habmronenue 3atyxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGnronenue pesonanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mocieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTYIIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU JIEKTPOTIEPETayu.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

WccnenoBanre 3aBUCUMOCTH TIEpUOa MaJbIX KOJIeOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

UccnenoBanre mnepeMeHHOro TOKa B IENM W3 TOCJIEI0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbLE B0JIHbL

MexaHnuueckue BOJIHBI, ycioBUsi pacnpoctpanenus. Ilepuon. CkopocTb
pacmpocTpaHeHus U JyiMHA BoJiHbL. [lomepeuHble U TPOJOJIBHBIE BOJIHBI.
WNurepdepenius u Audppakys MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TemMOp 3ByKa.

DNIEKTPOMATrHUTHBIE BOJHBI. Y CJIOBUS M3IYYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XK€HUE, MpEeIoMIICHUE, MOIsSpHU3aus, TUPpaKius,
uaTepdepennus. CKOpocTh AJIEKTPOMArHUTHBIX BOJTH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[puMeHEHNE EeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMTBI paguOCBs3U U TeNEBUACHUS. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE TMPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHMKAa B TEXHHUKE W MEIUIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTPAHEHHE MOMEPEUHBIX U MPOJI0TBHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKa.

HaGmtonenmne orpakeHus: M MPEeTOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnm u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJO0M U
4acTOTOM KOJIEOAHUI.



HccnenoBanue  CBOMCTB ~ JJICKTPOMArHUTHBIX  BOJIH: OTpaKCHUE,
npeioMIIeHHe, noJsipu3anus, 1udpaxius, uHTepdepeHIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. I[IpsmorMHENHOE pPacHpOCTpaHEHUE CBETA B
onHOpoaHOM cpene. JIyd cBera. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenne n3zoOpaxeHuil B
IUIOCKOM 3€pKaJie.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBETa. AOCOIIOTHBINA MOKA3aTeNb
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli yros IOITHOTO
BHYTPEHHETO OTPAXKEHHUSI.

Hucnepcust cBeta. CioxHbIN cocTaB Oenoro ceera. L[Ber.

CobOuparomiue u pacceuBaroimve JuH3bl. ToHkas mauH3a. DoOKycHOE
pacCTOsIHME W ONTHYecKash cuia TOHKOM JuH3bl. I[locTpoenue uzolOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. dopmyna TOHKOW JIUH3bI. YBeIWYEHUE,
JTaBaeMoe JIUH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKOM ONITHKH.

BonnoBast ontuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOEHUWS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEp(hEpEHIIMOHHON
KapTUHE OT JBYX CHUH(]A3HBIX KOTEPEHTHBHIX HICTOYHUKOB.

HNudpaknus cBera. JudpakuronHas pemérka. YclIoBUE€ HAONIOIEHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMATHYECKOI0 CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsI
OITHKA, TUPPAKITMOHHAS PEHIETKA, TIOJSAPOU/I.

Jlemoncmpayuu

[IpsAMonuHEWHOE pacCHpPOCTPAHEHUE, OTPAKEHUE U IPEIOMIIEHUE CBETA.
OnTtuyeckue mpruOOpBkI.

[TomHOE BHYyTpeHHEE oTpaxkeHue. Monenb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHnm crera.

Hab6mronenune nudpakimu crera.

Habnronenne nucriepcuu cBeTa.

[TonyyeHnue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbIO JU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonsipusanuu cBera.

Yuenuuecxuii skcnepumenm, 1abopamopnule pabomuwl



N3mepenue nokazaTens NpeaoMIICHUS CTEKIIA.
UccnenoBanne CBONCTB N300paKEHUI B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3pnes 6. OcHOBBI ClIeAJILHON TEOPUU OTHOCUTEJIbHOCTH
['paHnibl NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd.  lloctymars
CIECLIMAJIbHOW TEOPHUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJSI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHIIITEHHA.

OTHOCUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMeEJIEHUE BPEMEHHU U COKpaIlCHUE
JUTAHBIL.

DHEPrusi U UMITYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBsI3p Macchl C SHEPrUEH U UMITYJIBCOM PEATUBUCTCKOM YaCTHULIbl. DHEPTUA
IIOKOSI.

Paszpnen 7. KBanToBas ¢pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3HEpruM GOTOHA C €r0 YaCTOTOM. DHEPrus
U UMIyJbC (POTOHA.

OTtkpeiTue u uccienoBanue Gorordpdexra. OnpiTel A. I'. CroneroBa. 3aKOHBI
dororpdexra. YpaBHenue ODuHiuTeHa A1 dorodddexra. «KpacHas rpaHunar»
dotorddekra.

Haenenue ceera. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE JEHUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTuuK, coiHeUHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®oto3(PpdheKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEr0 (poTodddekra.

CBeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnass monens aroma. lloctymarsl bopa. M3nydenuwe u morsomieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPIHMM Ha Jpyroi. Bumisl
criekTpoB. CIIEKTp YpOBHEW SHEPTUU aTOMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOIHOBOMN
JTyaliu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1y4YCHHE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MNPUMEHEHHUE: CIEKTPaJbHbBIN
aHau3 (CIEeKTPOCKOI), JTa3ep, KBAHTOBBIN KOMITHIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI JIa3epa.

HabOnronenue inHeHyaThIX CIIEKTPOB U3JIYUYEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HabGntonenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3BIBAIOIINE CIOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmbiTel  Pesepdopna 1no  ompeneneHuro  cocrasa
paanoakTuBHOro wu3nydeHus. CpoiicTBa anb(a-, Oera-, raMMma-u3iaydeHHUs.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TpoTOHAa M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
NBanenko. 3apsap sapa. MaccoBoe uucino sapa. M3otomsl.

Anwsda-pacnian. DNEKTPOHHBIA U TO3UTPOHHBIM Oera-pacman. [amma-
U3JIydeHre. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekt maccsl sapa.

SnepHbie peakiuu. JleneHue u CUHTE3 A1ep.

SAnepubiit peaktop. TepmosiaepHbiii cuHTe3. [IpoOiemMbl M NEPCHEKTHUBBI
SAIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHOU SJHEPTETUKHU.

DneMeHTapHbl€ YacTULbl. OTKPBITHE IO3UTPOHA.

Meto/bl HaOJIIOIEHUS M PETMCTPAIUK 3JIEMEHTAPHBIX YACTHLL.

dyHIaMeHTaIbHbIE B3aUMOeHCTBH. ENMUHCTBO (hM3ndeckoil KapTUHBI MUPA.

TexHu4yeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMmepa
Bunbcona, sigepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€T4YMK MOHU3UPYIOIINX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomuol

UccnenoBanue TpekoB YyacTull (10 TOTOBBIM (oTorpadusim).

Pasjaes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

Orarbl pa3BUTHs aCTpOHOMMHU. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.

Buna 3Bénnoro neba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BHUJIUMOE
JIBIKEHUE.

ConneuHas cucreMa.

Comuue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHUA W 3BE3N.
3BE3MBI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIBHBIM KJIacc —
CBETUMOCTBY». 3BE3AbI T[JIaBHOM IOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JUIA 3BE3] TJIABHOW IIOCIJIENOBATEIBHOCTH. BHyTpeHHee crpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Bononmu CoJHIa U
3BE3/. DTaIlbl ’KU3HU 3BE3].

Muneunbiii I[Iyte — Hama I'amaktuka. Ilomoxkenune u aBmwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. UEpHBIE ABIPHI B siApax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:ma. Pazberanue rajiakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe nsnydeHue.

Macumrabnas crpykrypa Beenennoil. Meraranakruka.

Hepemiénnnlie npobsieMbl aCTpPOHOMUMU.

Vuenuueckue nabnooenus

HalGntonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMIBIOTEPHBIX
NPWIOKCHUH TS ONPEIeTICHUS TTOJIOKEHHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMyIIApUs U SIPKUE 3BE3IBI.

Habmonenus B Teneckon JlyHsl, uianet, Mieunoro [1ytu.

O6o0mariee NOBTOpPeHUE

Ponpr Qu3uku u acTpoHOMHUHM B 3KOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM Hay4yHOM KapTUHE MHpA, pOJib GU3HUECKON TEOPHH
B (OpPMHpPOBAHWM TIPEJCTABICHUNA O (U3UYECKONM KapTUHE MHUpPa, MECTO
(bU3NYECKON KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenne xypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcs: ¢
YYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMH MAaTEMAaTHKH,
OMOJI0TMH, XUMHUH, Treorpaduu U TEXHOJIOTHUH.

Meosicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOIeHNE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxka: peumieHUE CUCTEMBlI YPAaBHEHUM, TPUTOHOMETPUYECKUE
GYHKIIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M MX IMPOEKLUWH HA OCH KOOPAWHAT, CIIOKECHHE BEKTOPOB,
IIPOU3BOJIHBIEC DJIEMEHTAPHBIX (YHKIMM, NpPU3HAKK TOA00USI TPEyTrOJbHUKOB,
oTpezieNieHHe IUIOIIAIN IOCKUX PUTYyp U 00bEMA Tell.

buonoeus: »nekTpuueckue SBICHHUS B JKHBOW MPHUPOJE, KoJieOaTeIbHBIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NMPUPOAE, NCUCTBUE
paJnanuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasi CTPYKTYpa TBEPIBIX
TEN, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMUECKOW PEmIETKH, CHEKTPaTbHBIN
aHaJu3.



leoepaghus:  mMarHuTHBle TIONIOCA 3€MJIM, 3aJIEKH MarHUTHBIX PV,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSCCHUIA.

Texnonoecus: NWHUAUA DJIEKTPOIIEpENad, TEHEpPaTOp IMEPEMEHHOro TOKa,
3JIEKTPOJIBUTaTENb, MHAYKLIHWOHHAS I1€Yb, pajaap, PaauONPUEMHUK, TEIEBU30D,
anteHHa, tenedon, CBY-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenne yudeOHOro mpeamera «®Pusnka» Ha YpPOBHE CpeaHEro oOIlero
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh JIOCTUKEHUE CIIETYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNIbTAThl OCBOCHUS yueOHOro npeamera «Dusukay H0IKHbBL
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPECHHEW TMO3WIMEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHHUH, COOTBETCTBYIOLIUX
TPAJAMIIMOHHBIM [IEHHOCTSIM POCCHMCKOr0 OOIIECTBa, PACHIUPEHUE KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEIBHOCTH B MPOLIECCE PEaIv3allii OCHOBHBIX HAIIPABICHUU
BOCMUTATEIbHOUN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMSA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOTO WI€HA POCCUMCKOTO OOIIECTRA;

OPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TIPaKIaHCKOIO
00IIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00Pa30BaTEIHLHOM OPraHU3aIUH;

YMEHHUE B3aUMOJIEHCTBOBATH C COLIMATIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEITENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hopMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOLIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIC DPEIICHMUS,
OPHEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbBI M IIEHHOCTH, B TOM YHCIE B
JESATEIIbHOCTA YYEHOTO;

OCO3HAHHE JIUYHOTO BKJIAJa B TOCTPOCHUE YCTONYUBOTO OYAYIIEro;

4) 3C¢TeTHYECKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOUICHHWE K MHUPY, BKJIKOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pu3n4ecKoil Hayke;



5) Tpya0BOT0 BOCTIMTAHUSI:

UHTEPEC K pa3IMYHBIM cdepaM MpoPecCHOHAIBHON ACATEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (U3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynyieii mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bu3MKU Ha NPOTSKEHUHU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAaHHE TJI00AIBHOTO
XapaKTepa SKOJIOTMYECKUX MPOOIIeM;

IUTAHUPOBAHWE U OCYIIECTBIICHUE JCHCTBUI B OKPYKAIOIICH Cpeie Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacCIIMpPEHNE OIbITa JEATEeIPHOCTH JKOJIOTHYECKON HaIMpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCA 3HAaHUH Mo (PU3HUKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHWE IIEHHOCTH HAYYHOW JESATENbHOCTH, TOTOBHOCTh B MpOIECCe
U3ydeHus:  (U3MKKH  OCYIIECTBJISATh  NPOEKTHYIO U HCCIENOBATEIbCKYIO
NESTENHHOCTh NHIWBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIe J1elCTBUSA
ba3oBble j1ornueckue 1ecTBus:
CaMOCTOSAATENTLHO  (OpMYJIMpPOBaTH W AKTyalIM3UpOBaTh  MpoOIiEeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OTIpEeENATh IENU JCSITEIBHOCTH, 3aJaBaTh MapaMeTpbl M KPHUTEPUU UX
JOCTHKEHUS;
BBISIBJISIT ~ 3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  paccMaTpUBaEMBbIX
(bu3NUECKUX SABIICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepHATbHBIX H HEMaTEPHATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIIHTATOB
IEJISIM, OIEHUBATh PUCKH MOCIIEACTBUMN IEITEIbHOCTH;
KOOpPJAMHUPOBATh U  BBINOJHITH pabOTy B  YCIOBUSX  PEaAbHOIO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3zoBble ucciaegoBaTe/ibCKue 1efiCTBUS !
BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIFOYEBBIMH TOHATHSAMH M METOJAMH
(bu3znyecKor HaAyKu;



BJIa/ICTh HaBBIKAMH Y4eOHO-HUCCIIEIOBATEICKON U MPOSKTHOU ACITETbHOCTH
B o0sact (pU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METOJIOB peIICHHs 3a1ad (PU3MUYECKOTO COJEp)KAHUS, MPUMEHEHUIO Pa3THYHBIX
METOJI0B ITO3HAHWSI,;

BJIAJCTh BHUIAMH JEATEIBHOCTH TI0 TIOJIYYSCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETallii, MpPeoOpa3OoBaHUI0O W MPHUMEHEHUIO B Pa3jMYHBIX YYEeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh  TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3aj1ady,
BBIIBUTATh THUIOTE3y €€ peIleHus, HaXOAWTh apryMEHThI IS JIOKa3aTelIbCTBa
CBOWIX yTBEP)KIICHUH, 3a1aBaTh MMapaMeTpbl U KPUTEPUU PEIICHHS;

aHAMM3UPOBATh TIOJIYYCHHBIE B XOJ€ PEIICHHs 3aJladyd  Pe3yJbTaThl,
KPUTHUIECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMymHupoBaTh COOCTBEHHBIC 3aJaud B 00pa3oBaTeIHLHOU
JESITENHHOCTH, B TOM YHCIIC TIPU U3yUYCeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUSIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUSA TI0 (HU3MKe B TPAKTHUYECKYIO 00JacTh
KU3HEICATEITLHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEIaraTh OPUTHHAIBHBIC TTOIXO/IBI U PEIICHUS;

CTaBUTb MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE aJIbTEPHATHBHBIC PEIICHUS.

PabGora ¢ unpopmanmei:

BJIA/JICTh HAaBBIKAMU TMOJy4YeHUs WH(oOpMaIuu (U3NUEeCKOro COACpKaHUS U3
HUCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSATEIHLHO OCYIICCTBIISITH IIOWCK, aHAJW3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINI0 WHGOPMAIMU Pa3IUIHBIX BUAOB U (HOpM
IPEJICTaBIICHUS;

OILICHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCTIONIb30BaTh  CPeACTBA HMH(POPMAIMOHHBIX HW  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PENICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHHU3AIIMOHHBIX
3a7a4 ¢ CcoOMtoJieHneM TpeOOBaHUN JProHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, peCcypcocOepeKeHMs, TMPaBOBBIX © OTUYECKHX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACpXKaHUS B pa3jIMYHBIX (dopMarax ¢
y4€TOM Ha3Ha4YeHHS MH(DOPMAIIMU U TIEJIEBOM ayTUTOPHUH, BHIOUpasi ONTUMATIBLHYIO
dbopMy TIpeiCTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (U3UKHU M BO BHEYPOUHOHU JCATEIHHOCTH;
pacro3HaBaTh TPEANOCHUIKM  KOH(DIWUKTHBIX CHUTyallMd H  CMATYaTh
KOH()ITUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOKO TOUYKY 3PEHUS C HCIOJIb30BAHUEM
SI3bIKOBBIX CPE/CTB;

IIOHMMAaTh M HCIIOJIB30BaTh IIPEUMMYIECTBA KOMAaHIHON W WHIWBHUIYaJIbHOU
paboTHI;

BBIOMpATh TEMATUKYy M METOJbl COBMECTHBIX IEWUCTBHA C YYETOM OOLIUX
MHTEPECOB U BO3MOYKHOCTEMN Ka)X10Tr0 YieHa KOJIJICKTHBA,

IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAVWHHUPOBATh JCUCTBUS MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacnpenensTh poiu € YY4ETOM MHEHHUHM YYaCTHHUKOB, OOCYXJAaTh pE3yJbTaThl
COBMECTHOM paboTHl;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXXJOr0 yYaCTHUKA KOMAaHIbI B
o0l pe3yabTar 1o pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/iaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEHU C IMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIITh TIO3UTUBHOE CTPATErMYECKOE IIOBEACHHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHble YueOHbIE 1eliCTBUA
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISATh MO3HABATENbHYIO NIEATENIbHOCTh B 00JacTH
GuU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITETILHO COCTABIISITh TUIAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a/1a4, TUIaH BBITOJHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTEHUI;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacIIMpsATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHIA;

JieNaTh OCO3HAHHBIA BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTh 32 PEIICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIULMU B 00JacTH
(bu3MKHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOLIIMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHTh KOPPEKTHBHI B JIEATCIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3Y/IHTATOB LIEJISM;

BJQJ€Th  HABBIKAMM  TIO3HABATEIbHOM  peduieKCMW KakK  OCO3HAHMS
COBEpINAEMbIX JIEUCTBHA ¥ MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJIbTATOB U
OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pediIeKCUM ISl OLIEHKH CUTYyalluH, BRIOOpa BEPHOTO
pElICHHS;



YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHI)KCHHUIO;

NPUHAMATh MOTHUBBI W apTyMEHTHl JPYTHX TPU aHaJIu3e pe3yIbTaToB
NeSITeNHbHOCTH;

NIPUHUMATH Ce0s, TOHUMAas CBOM HEJOCTATKH M JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTHX TPU aHajdu3e pe3ylbTaToB
NeSITeNbHOCTH;

NPHU3HABATH CBOE MIPABO ¥ MPABO APYTHX HA OMINOKH.

B mporecce qocTwKeHNUS TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOTPAMMBI
no ¢u3MKe i1 YPOBHSA CpeaHero ooOmiero oOpa3oBaHUA Yy OO0ydYarONIUXCs
COBEPIIIEHCTBYETCS AMOIMOHAJIbHBIN UHTEJIEKT, IPE/IoJIararoun
c(hOpMUPOBAHHOCTbD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATIBHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHS COOCTBEHHOW 3MOITMOHATBLHOU CQEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBaHUS, BKIFOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTH aJalTHPOBAThCA K
HMOIIMOHAIBHBIM H3MEHEHHSIM U MTPOSBIISATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONICH CTPEMIICHHE K JOCTIKCHUIO TEH |
yCTexy, ONTUMHU3M, WHHUIMATHUBHOCTh, YMEHHE IEHCTBOBATh HCXOAS M3 CBOHX
BO3MO>XHOCTEH;

AMIMATHH, BKIIOYAIOIICH CIOCOOHOCTh TIOHUMATh SMOIIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATH €r0 TMPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3peiiaTh KOHQIUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 10 kJjacce mpeaMeTHbie pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTO (pu3uku B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B IPAKTUYECKOU JIESITEIIbHOCTH JIHOJIEU;

YUUTHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UYECKUX MOJEIICH:
MaTepHalibHasi TOUYKa, MHEpUUalbHasl CUCTEMa OTCUETa, aOCOIIOTHO TBEPOE TEINO,
WJCaJIbHBIN ra3, MOJEIHU CTPOCHHUSI Ia30B, )KUIAKOCTENM U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBaTh (GU3UMUECKUE SIBICHUS (MPOIECChl) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETHUYECKOM TEOpUM CTPOCHMS BEIECTBA U



AJEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKCHHE, CBOOOJHOE TAJ€HHUE TeJ, JBIKEHHE I10 OKPYXHOCTH, HWHEpIUS,
B3auMoziercTBHE Tel, Tuddy3us, OpOyHOBCKOE IBIKEHHE, CTPOCHUE JKUJKOCTEH
U TBEPJIBIX TEII, K3MCHEHUE 00bEMA TeJI IIPU HAarpeBaHUM (OXJIaXKICHUH), TSIZIOBOE
paBHOBECHUE, HCIApEHUE, KOHAEHCAIUs, TUIABJICHUE, KPUCTAILIM3AIUs, KUIICHUE,
BJIQYKHOCTB BO3/lyXa, MOBBIIICHUE JABJICHHS T'a3a IIPU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXKIYy MapaMeTpaMud COCTOSIHUSI Ta3a B M30Ipolieccax,
AJEKTpU3aIs TeJ, B3aUMOCHCTBHE 3aPs/I0B;

OMUCHIBATh MEXAaHWYECKOE JIBMKEHHUE, UCMOIb3Yys (DU3NYECKUE BEIIUMYUHBI:
KOOpJMHATa, MyTh, TMEpPEeMEIICHUEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cua,
UMITYJIbC Te€Ja, KHHETUYEeCKasi SHEPrus, MOTEHIMaIbHAsl SHEPTUs, MEXaHU4YecKas
paboTta, MeXaHUYECKass MOIIHOCTh; MpPU OMNUCAHWU TPABWIHHO TPAKTOBATH
(GU3UYECKU CMBIC MCHOJB3YEMbIX BEIMYMH, MX OOO3HAYCHUS W EIAUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIUYWMHY C JAPYTHUMHU
BEIIMYMHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€I M TEIUIOBBIE SIBIICHMUS,
UCTIONB3Ys (U3MYECKUE BEJIIMYMHBI: JaBJIGHUE Ta3a, TeMmIepaTrypa, CpemaHss
KMHETHUYECKasl SHEPTUs XaOTHUYECKOI'0 JBIDKCHHS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprusi, pabora rasa,
KO3 (PUIMEHT TMOJE3HOr0 JCHCTBHSI TEIIOBOrO JBUTATeNs; NpPU ONHCAHUU
NPaBUIBHO TPaKTOBaTh (DU3UYECKUM CMBICI HCMOJAB3YyEMbIX BEIMYMUH, HX
o003Ha4YeHUsT U €IUHMIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIINE JaHHYIO
(¢u3nUecKyo BEIUYNHY C IPYTUMHU BEIMYUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
siBJICHUS (TIPOLIECChI), UCTIONB3Ys (PU3NUECKUE BEIUYUHBI: JICKTPUUECKUM 3apsij,
3JIEKTPUYECKOE T0JI€, HAMPSIKEHHOCTD IMOJIs1, MOTEHIIMAN, PA3HOCTh MOTEHIMAJIOB;
Py ONHCAHWHM IIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICI HCIIOIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS W EIUHUIIbI; YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3MYECKYIO BEIMUMHY C IPYTUMH BETUUUHAMU;

aHAJTU3UPOBATh (PU3UYECKHUE MPOLECCHI U SBJICHUS, UCIOIB3YS (PU3HUECKUE
3aKOHBI W MPUHITUIIBI: 3aKOH BceMupHoro Tarotenus, |, 11 u Il 3akonsr HeroToHA,
3aKOH COXPaHEHMUsS MEXaHUYECKOW DHEPTruM, 3aKOH COXPAHEHUS HWMITYJIbCa,
NPUHIIMAIT CYMEPIO3UIMA CHJI, TPHUHIIUI PaBHOMPABUS HHEPIHAIBHBIX CHUCTEM
OTCYE€TA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO0 CTPOCHMS BEIIIECTBA, TI'a30BbIC
3aKOHBI, CBS3b CPEAHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypou, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHUS
AJICKTPUYECKOro 3apsiaa, 3akoH KyioHa, mpu 3TOM pas3iuyaTh CJIOBECHYIO
(GhOpMyYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHWE W YCIOBHUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TPHUHIUIIBI JEUCTBUS  MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3jinyarh YCJIOBHS UX O€30MaCHOr0 MCIOJIb30BaHUS B
MOBCEIHEBHOM )KU3HH;

BBITIONTHATh JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SIBICHUUA W
MPOILIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopMmynupoBaTh mnpobieMy/3ajady M TUNOTE3y Y4eOHOro HSKCIEepUMEHTa,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJUTH OMBIT U
(GbopMynHpOBaTH BHIBOMBL;

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIE M3MEPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIN CHOCOO M3MEPEHUS U HUCIOJb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMM  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHM, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY,
(bukcUpoBaTh PE3yNbTAThl IMOJYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE TAOIUII U TpaUKOB, A€TATh BHIBOJBI MO pe3yJIbTaTaM UCCIIECIOBAHNUS,

coOo1aTh npaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIEOBATEIbCKOW W MPOECKTHOU
JESATENbHOCTA C MCIOIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U J1aOOPaTOPHOIO
000py10BaHUS;

pelmarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (PUM3MYECKOW MOJENbIO,
UCIIOJIB3Ysl (PU3HUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBHS 3a/1a4u
BBIOMpATh (PU3NYECKYI0 MOJENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIHI,
HEOoOXoMUMbIe NIl €€ PeIIeHUs, MPOBOAUTh PAacU€Thl U OIEHUBATH PEATLHOCTH
MOJIYYEHHOI0 3HaYeHUsI (PU3NUECKON BETUYUHBI;

peniaTh Ka4eCTBEHHBIE 33/1aUl: BHICTPAUBATh JOTHYECKU HEMIPOTHUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HU3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3HUYECKHE SIBICHNUS,

UCIOJIb30BaTh ~ MpPU  pPEIIEHMH  y4eOHbIX  3ajJad  COBPEMEHHBIE
UH(OPMAIIMOHHBIC TEXHOJOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMU
U TIpEJICTaBlIeHUs Y4eOHOM M HAyYHO-TIOMYJISIPHOM MH(OpMAIIUHY, TTOIYYCHHONU U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOTYyYaeMyt0 HH()OPMALIHIO;

MPUBOAUTH MPUMEPHI BKJIJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYXAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS MO (PU3MKe B TOBCETHEBHOW KU3HH
JUIsl obecriedeHusi 0e30MacHOCTH MpU 0OpaleHUuu ¢ TPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbSI M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CPEAE;



paboTaTh B TpyIIEe C BBIIOJHEHUEM PAa3IUYHBIX COLUAIBHBIX pPOJIEH,
IUIAHUPOBATh pabOTy TPYyMIMbl, PAUUOHAIBHO pacHpeneisTh OOSI3aHHOCTH H
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYallMsX, aJICKBaTHO OLICHUBATh
BKJIAJ] KQXJIOTO U3 YYaCTHUKOB I'PYIIBI B PELICHUE pacCMaTpUBaeMoil MpoOIeMBbl.

K koHny oOyuenus B 11 kJjacce mpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JI0JIKHBI OTpaXkaTh C(POPMUPOBAHHOCTh y O0YUAIOIIUXCSI YMEHUI:

J€MOHCTPUPOBAaTh Ha MpUMEpPax pojb U MecTOo (U3UKH B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU IIOAEH, LIEJIOCTHOCTh U €IUHCTBO
(pu3nYecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPaHULIBl NPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENeH:
TOYEUHBIA IEKTPUYECKUM 3apsl, JIyd CBETA, TOYCYHBIM UCTOYHHK CBETA, SJIEPHAs
MOJIeSIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOIO Sijpa MpH pelIeHUH (PU3NYECKUX
3az1ay;

pacrno3HaBaTh (pU3NUECKHE SIBICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAHTOBOW (DPM3UKH: AJIEKTPUYECKAS MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JEHUCTBHS TOKA, B3aMMOJCHCTBUE
MarHuToB, DJIEKTPOMAarHWTHAasT MWHAYKLUS, JCHCTBUE MAarHUTHOTO IIOJIA Ha
IOPOBOJHUK C TOKOM U JBIKYLIMHCS 3apsf, 3JIEKTPOMarHUTHbIE KOleOaHus U
BOJIHBI, TPSAMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, OTPa)XECHUE, IPEIOMIICHHE,
uHTeppepeHuus, audpakuds W MOOJSpU3alMs CBETa, JUCIEpPCUsl CBeETa,
dbotoanexkTpuueckuit 3pdekt (poroaddekrt), cBeToBOE NaBiIcHNE, BOSHUKHOBEHHE
JIMHENYATOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W MCKYCCTBEHHas

PalMOaKTUBHOCTb;
OMKUCHIBATh W3y4YEHHbIC CBOMCTBA BEIIECTBA (AJIIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  Pa3IMYHBIX  Cpel) |

ANIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI), UCIONB3Yysl (PU3UYECKHE BEITUMYUHBI:
ANEKTPUYECKUM 3apsl, CWIA TOKA, DIEKTPUUYECKOE HANPSIKEHUE, DIIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiia, paboTa TOKa,
UHIYKLIHAST MarHUTHOro mojisi, cuwia Ammepa, cwia JlopeHia, MHIYKTHBHOCTb
KATYIIKHA, SHEPrus SJCKTPUUECKOrO W MATHUTHOIO MOJIEHW, MEPUOA MU YacToTa
KoneOaHuii B KoyieOaTeNbHOM KOHTYpe, 3apsij W Ccuia TOKa B Mpolecce
FapMOHUYECKUX AJIEKTPOMAarHUTHBIX KojieOaHul, (OKYCHOE pacCTOsSTHUE U
ONTHYECKasl CuUjia JIMH3bI, TPU OMHCAHWM MPABUIBLHO TPAKTOBATh (HHU3MUECKUI
CMBICIT HWCIIOJIb3YEMBIX BEIWYMH, WX OOO3HAYCHHWS W EIWHHIIBI, YKa3bIBaTh
dbopMysibl, CBS3BIBAIONIME JaHHYKO (U3UYECKYH0 BEJIUYHUHY C JPYTUMH
BEJIMYMHAMU;

ONMUCHIBATh M3YYCHHBIC KBAHTOBBIC SBIIEHUS M IPOLIECCHI, HCIOJIb3Ys
¢du3nueckre BEIWYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acToTa CBETa, SHEPTUsl U UMNYJIbC (POTOHA, MEPUOJ ToJypacaga, YHEPTUs CBI3U
ATOMHBIX SiJIep, NpPU OIMUCAHWM TMPABWIBHO TPAKTOBaTh (DU3NUYECKUN CMBICI
UCIIOJIb3YEeMbIX BEIIMYMH, MX OOO3HAYEHUS M €IWHUIIbI, YKa3bIBaThb (POPMYIIBI,
CBS3BIBAIONINE JIAHHYIO (U3WYECKYI0 BEIUYWHY C JPYTUMH BEITUYMHAMH,
BBIYUCIIATH 3HAaUeHUE (PU3NYECKOUN BEITMYHNHBI,

aHAIM3UPOBATH (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIONIb3YsS (PU3NYECKHE
3aKOHbI M MPUHLHUMNBL: 3aKOH OMa, 3aKOHBI MTOCJIEA0BATENBHOTO U MAPAILIEIBLHOTO
COCOUHEHUS TPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3akoH 3IEKTpOMAarHUTHOU
WHYKIUH, 3aKOH TMPSMOJIMHEHHOI0 paclIpOCTPAHEHHS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHeHUE DiHIITeHa mis Qororddekra,
3aKOH COXPAaHEHUs HEPruHu, 3aKOH COXPAHEHHUsS HUMITYJIbCa, 3aKOH COXPAHEHUs
AJIEKTPUYECKOr0 3apsijia, 3aKOH COXPAHEHUsI MACCOBOI'0 4ucia, mocryiatel bopa,
3aKOH paJIMOaKTUBHOI'O pacmnaja, Mpu 3TOM pa3iinyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBl, O0JACTH)
PUMEHUMOCTH;

OMpENIENATh HAMPABICHUE BEKTOPA MHAYKIIUK MAarHUTHOIO TOJIS IPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuibl Jlopenua;

CTPOUTh W OIKCHIBATH M300paKEHHE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI 1O HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX H3MEPEHUMN: MpPU 3TOM
dbopmynupoBaTh npoOiemMy/3ajady W TUNOTE3y Y4EOHOro HSKCIEpUMEHTa,
coOupaTh YCTaHOBKY W3 TPEIIOKEHHOTO OOOPYIOBaHWS, MPOBOAWUTH OIBIT U
bopMyIUpPOBaTh BHIBOJIBL;

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEpPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEITHOCTEN U3MEPEHHU;

UCCJIE0BaTh 3aBUCUMOCTH (DU3WUYECKUX BEIMYMH C HCHOJIb30BaHUEM
OpSAMBIX HW3MEPEHUN: TPU OSTOM KOHCTPYUPOBaTh YCTAaHOBKY, (PUKCHUpPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHUJE TAOIUI U
rpaduKoB, AeIaTh BHIBOABI 10 PE3yJbTaTaM UCCIICIOBAHNS;

co0Jro1aTh MpaBuia 0€30MacHOrO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOro OHKCIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JIESITENHbHOCTA C HCIOIB30BAHUEM HM3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCTIOJB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a/1auu
BBIOMpATh (PU3NYECKYIO MOJIEIb, BBIJACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIHI,



HEOOXOMMbIE NIl €€ pelleHUs, NPOBOAUTH PAcUE€Thl M OLICHUBATh PEATbHOCTh
MOJTYYEHHOI'0 3HaUeHUS PU3NYECKON BETUUNHBL;

pelIaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUYUBYIO
LENOYKY PacCyXIECHHIl C ONOpOl Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznUecKue sIBICHNUS;

UCNOJb30BaTh  MpPU  pPEUIEHMM  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUU
U TIPEACTaBIICHUS] yUeOHONW M HAYYHO-TIOMYJISIPHON HH(OpMAINH, MOTyYeHHON M3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYYaeMyI0 HH(OPMALIHIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MAalUMH, OPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3nuyaTh YCJIOBUS UX 0€30MMaCHOT0 UCMHOIb30BaHUS B MOBCEAHEBHON
KU3HU;

NPUBOJIUTH MPUMEPHI BKIIAJAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME IMPOLIECCOB OKPYKAIOLIEIrO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCTOIb30BaTh TEOPETUUECKHE 3HAHUS MO (DU3MKE B MOBCEIHEBHOM XKHU3HU
JUIsl o0ecriedeHus: 6€30NacHOCTU MpU OOpalEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOWCTBAMH, JUIsl COXPAHEHUS 3/I0pPOBbS U COOJIIOJEHUS HOPM SKOJIOIMYECKOI0
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;

paboTaTh B TpyIIle C BBIIOJHEHUEM Pa3IUYHbIX COLMAJIBHBIX pPOJIEH,
IUIAHUPOBATh padOTy TPYMIbl, PALMOHAIBHO pacHpenensiTh OO0s3aHHOCTH U
IUIAHUPOBATh JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYalHAX, al€KBaTHO OLICHHUBATh
BKJIAJ] KQXJIOTO U3 YYaCTHUKOB I'PYIIBI B PELICHUE pacCMaTpUBaeMoil MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
N HanmenoBanu | KosmuyecTBo yacos DJIeKTPOHHbIE
[
" | e pa3neioB u (uudposbie)
n/ Bcer Konrponbusl | IIpakTHYyecku
TeM o0pa3oBaTe/ibHbIE
n 0 e padoTnbl e padoThl
NMPOrpamMMblI pecypchl
Paznen 1. PUZUKA U METO/bI HAYYHOI'O ITIO3HAHUSA
®dusuka u
METOIIEI but6mmoreka [IOK
1.1 A 2 https://m.edsoo.ru/7f41bf7
HAy4YHOTO )
IIO3HAHUA B
Wroro mo pazneny 2
Paznea 2. MEXAHUKA
bubnmorexa LIOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bubnuorexa [IOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHbI bubmuorexa [IOK
2.3 COXpaHCHHS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKE 2
Uroro no pazneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMHUKA

OCHOBEI
MoTTeKyIApHO- bu6nmorexa [IOK

3.1 . 9 1 https://m.edsoo.ru/7f41bf7
KHHETHYECKOM 2
TEOpUHU
OCHOBEI but6mmoreka [IOK

3.2 TEPMOIMHAMUK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperaTHble
COCTOSIHUS but6mmoreka [IOK

3.3 BEIlIECTBA. 5 https://m.edsoo.ru/7f41bf7
da3oBble 2
TIePEeXO0/IbI

Htoro no pazneny 24

Paznea 4. JIEKTPOJANHAMUKA
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bu6nunorexa LIOK

C)
4.1 AICKIPOCTATHK 10 1 https://m.edso0.ru/7f41bf7
! 2
[TocTostHHBIM
AIEKTPUICCKUN bubnuoreka [IOK
4.2 TOK. TOkHU B 12 1 1 https://m.edsoo.ru/7f41bf7
Pa3IUYHBIX 2
cpenax
Hroro mo pazaeny 22
PezepBHOE Bpemst 2 1
OBIIEE
KOJIMYECTBO
6 4 4
YACOB I1O 8
[MPOI'PAMME
11 KJIACC
KosnuvecTBo yacoB DJIeKTPOHHBIE
Ne HaumenoBanue
(uudposbie)
n/ pa3jejioB U TeM Bcer = Konrpoabnsl | IIpakTHyeck
o0pa3oBaTeJibHbIE
n nporpaMmel ] e padoTnl ue padoTnl
pecypchbl
Pa3nen 1. 9JIEKTPOJIUHAMUKA
MarnuTHOE moJe. bubmuorexa [IOK
1.1 DIeKTPOMArHUTH 11 1 3 https://m.edsoo.ru/7f41c9
ast UHIYKINSL ic
Hroro mo pazaeny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
MexaHndeckue u bubnunorexa LIOK
2.1 ANEKTPOMAarHuTH 9 1 https://m.edsoo.ru/7f41c9
bl€ KOJIE0aHus ic
MexaHudeckue u bu6mmoreka LIOK
2.2 AJIEKTPOMArHUTH 5 1 https://m.edsoo.ru/7f41c9
bI€ BOJIHEI ic
but6mmoreka [JOK
2.3 Onrtrka 10 3 https://m.edsoo.ru/7f41c9
7c
Hroro no pazaeny 24
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Pazgexn 3. OCHOBBI CIHEIIMAJIBHOM TEOPUHU OTHOCUTEJLHOCTH

OCHOBBI
CTICIIAATBHOM bubmuorexa [IOK
31 4 1 https://m.edsoo.ru/7f41c9
TEOpUH e
OTHOCHUTEJIbHOCTH —
Hroro no pazneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

Pa3pea 5. JIEMEHTDI

ACTPOHOMUHU U ACTPOPU3UKHU

DneMeHTBI bubimoreka [IOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c9
ONTHUKH e
butmmoreka [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c9
ic
bubnunorexa LIOK
4.3 AToMHOE S1pO 5 https://m.edsoo.ru/7f41c9
ic
Hroro mo pazaeny 15

[TPOTPAMME

ONEMEHTHI bubnunorexa LIOK
5.1 aCTPOHOMHUU U 7 1 https://m.edsoo.ru/7f41c9
actpousuKu ic
Hroro no pazaeny 7
Pa3nesn 6. OBOBIIAIOHIEE IOBTOPEHHUE
bu6nmnorexa LIOK
006006
6.1 COHarotee 4 https://m.edsoo.ru/7f41c9
MMOBTOPEHHE
7c
Uroro no pazaeny 4
PeszepBHoe Bpemst 3
OBIIEE
KOJIMYECTBO 68 4
YACOB I1O
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
nugposbie
Nenn/m | Tema ypoka Koutpoasn IMpakTnyeck p
Bcero o0pa3oBaTe/ibHbIE
ble padoThbI ue padoThbl
pecypchl

1 ®usuka — Hayka o npupoje. Hayunoie 1 bubnuorexa [JOK
METO/IbI ITO3HAHUS OKPYXKAIOIIETO MUPaA https://m.edsoo.ru/ff0c32e2
Ponb u mecTo (husuku B popMUpoOBaHUU

2 COBPEMEHHOM HAy4YHOW KapTUHBI MUpPA, B 1 Bubmmorexa LOK

P . yi P vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETLHOCTH JIIOIeH
MexaHn4yeckoe JBUKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bu6mmorexa LIOK
newxeHus. [lepemenenne, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 Bxopanast koHTponpHas paboTa 1 1
PaBHOMEpHOE TPAMONMHEITHOE IBUKEHHE

5 PaBHOYyCKOpEeHHOE MIPSIMOJIMHEITHOE 1 bubamorexa [IOK

yexop P https://m.edsoo.ru/ff0c372e
JBIKEHUE

6 CBobOoHOe mazeHne. Y CKOpeHue 1 bu6muoreka [IOK
¢BOOOIHOIO MalCHUA https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe nBmxeHue. J|BrkeHme 1 bubnmnoreka [JOK
MaTepuaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunaiun otHOCUTENBHOCTH [ anumnes.

8 Huepumanbabie cucTeMbl oTcueTa. 1lepBrlit 1 bubnmorexa [JOK

p - ep https://m.edsoo.ru/ffOc3be8
3akoH HproToHa

9 Macca tena. Cuna. [IpuHnun cynepno3unuu 1 bubnuotexa [JOK



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

cuit. Bropoii 3akon HeroToHa a1t
MaTepHaIbHON TOUKHU

https://m.edsoo.ru/ff0c3be8

10 Tpetuit 3akoH Hpl0TOHA 17151 MaTepUaIbHBIX bu6nuorexa [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMUPHOTO TsAroTeHus. Cuia bubnmoreka [JOK
TskecTu. [lepBas kocMHUYecKast CKOPOCTh https://m.edso0.ru/ff0c3d00
bubnunorexa LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena httos://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddumment tpenns. Cuna
13 conpo?saneHI/m Hp(EIq),HBI/I)KeHI/II/IID Tena B bubmmorexa LIOK
https://m.edso0.ru/ff0c3f76
YKUKOCTHU WM Ta3e
[TocTynarenbHOe U BpaliaTelibHOE
1 JBUKEHHE a0COMOTHO TBEPAOTO Tea. but6mmoreka [IOK
MowmenT cuisl. [leuo cumnel. Ycnosus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TeNa
NMirynbec MaTepuanbHONW TOUYKH, CUCTEMBI
15 MaTepHUaibHbIX TOYEK. IMITyIbC CUIIBL. bubmuoteka [IOK
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHHE
Pa6ota u momHOCTh cuibl. Kunetnueckas
16 SHeprus MaTepuaibHOW TOUKH. Teopema 00 bubimorexa LOK
. https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPI U
[TorenuunanbHast sHeprus. [lorennuanbHas
17 SHEPrus yrnpyro aeGpopMUpOBAHHON bubnmnoreka [JOK
npykuHsbl. [loTeHnManbHas 3Heprus rena https://m.edsoo.ru/ffOc461a
BOJIM3M MOBEPXHOCTH 3EMIIH
18 IToTenuanbHbIE ¥ HENOTEHIIHAIbHBIE CUIIBL. bubmunorexa IHOK

CBs13b pa6OTBI HCIMOTCHUHAJIBHBIX CHUJI C

https://m.edsoo.ru/ff0c478c
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M3MEHEHHEM MEXaHUYECKON HEPTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPruu

19

JlaboparopHas pabota «MccnenoBanue
CBSI3M pabOThI CUJIBI C UI3MEHEHUEM
MEXaHUYECKOM SHEPTrUuu Tella Ha IpuMepe
pPaCTSKEHUSI PE3UHOBOTO JKI'YyTay

20

KonrtponsHas pabota o teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXpPaHCHHUS B MEXaHHUKE)

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KUHETUYECKON TEOpHH. bpOyHOBCKOE
nswkenue. Auddysus

bubmmnorexa IHOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U B3aUMOACHCTBUS
YaCTHII BelecTBa. MoIesin CTPOCHHUSI Ta30B,
KUIKOCTEN U TBEPABIX TEI

23

Macca monekyn. KonuuecTBo BemiecTsa.
[Tocrosinunas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTtypa u eé
n3mepenue. [lkana remneparyp Llenbcus

25

Wneanbhsiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

butmmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcoutoTHas TeMIeparypa Kak Mepa
CpeIHEN KNHETUYECKON SHEPTUU JBHKCHUS
MOJIEKYJI. YpaBHeHue Menpeneesa-
Krnaneiipona

bubmuoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3axon JlanpToHa. I'a30BBIC 3aKOHBI

28

JlabopaTtopHas pabota «VccnenoBanue
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3aBHUCHUMOCTHU MEXKAY IIapaMETpaMu
COCTOSAHUA PA3PECIKCHHOT'O ra3a

M3onpoueccel B uACaIbHOM ra3e u ux

bu6mmoreka [IOK

29 rpauyeckoe rnpercTaBleHUe https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHeprus TepMOAMHAMUYECKOM

30 CHCTEMBI M CITOCOOBI €€ M3MCHCHUSI. bubmuoreka [IOK
KonuuecTBo TemioTsl u pabota. BuyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUsi OAHOATOMHOI'O UJICATBHOTO Ta3a

bu6nunorexa LIOK

31 Kontponsras pabora 3a I monyrome https://m.edsoo.ru/ff0c5c36
Bupael rerionepenaun Y nenbHas

32 TETI0EMKOCTh BelecTBa. KojnmdecTBo bubmuoreka [JOK
TEIUIOTHI IIPH TeIUIonepenaye. AnquabaTHbIHN https://m.edsoo.ru/ff0c5c36
porecc

33 [lepBrIii 3aKOH TEPMOAMHAMUKY U €TO bu6mmoreka [LIOK
IIPUMEHEHNE K M30MpoLeccaM https://m.edsoo.ru/ffOc5efc

34 Heo6paTtumocTh Mpo1eccoB B IpUpPOIE. bubmuoteka [IOK
Bropoii 3ak0H TepMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Tpunumn aevicteus u KIIJI TernmoBoit bubnunorexa LIOK
MAaIlIHHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapnao u ero KIT/

37 DKOJIOTHYECKHE TTPOOITIEMBI
TEIJIOOHEPTETUKH

38 O6o06marommii ypok «MoJiekyspHas bubmauoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMHKH https://m.edso0.ru/ff0c6938
KonTponbhas paborta o Teme

but6mmoreka [IOK
39 «Moutekynspaas pusuka. OCHOBBI

TEPMOANHAMUKU

https://m.edsoo.ru/ff0c6a50
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40 [TapooOpazoBaHue U KOHICHCAIIHS. bubnuorexa [IOK
Hcnapenue u xunexnue https://m.edsoo.ru/ff0c63b6
41 AOCOJIFOTHAs 1 OTHOCUTEJIbHAS BIAYKHOCTh bubauoreka [JOK
BOo3ayxa. HacelleHHslii map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrannuueckue u
42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnmnoreka [JOK
KpUCTAUIOB. JKHUJIKHE KPUCTAILIBL. https://m.edso0.ru/ff0c65f0
CoBpemeHHbIE MaTepUabl
43 [InaBnenue u kpucramusanus. Y AejbHas bubnnorexa [IOK
TerioTa rasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
but6mmoreka [IOK
44 v 0
PABHEHHE TCIIIOBOTo baltarca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. DIeKTPUUECKUH 3aps. bubnuorexa [JOK
JIBa BU1a 31IE€KTPUUECKUX 3aPSAA0B https://m.edsoo.ru/ffOc6bcc
IIpoBOAHUKH, TUIITEKTPUKHA U
46 H(I))JI 210130 HI/JIIKI/I 3211:(1:))H COXpaHCHUS bubmorexa LIOK
YHPOBOA ' P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsiaa
47 B3anmopeiictue 3apsnoB. 3akoH KyioHa. bubnuorexa [IOK
TodeuHbIi JIEKTPUIECKUH 3apsi https://m.edsoo.ru/ffOc6ce4
Harnpsix€HHOCTB 3JIeKTPUUECKOTO MOJISI.
48 [IpuHIUI Cynepno3UIuU JIEKTPUIECKUX bubmmorexa [JOK
p vu yrep H . p https://m.edsoo.ru/ff0c6df2
nosieit. JIunum HanpsHxEHHOCTH
49 Pabota cui 35eKTpoCcTaTHUeCKOro MOJIs. bubnmnoreka [JOK
Tlorennuan. PasHoCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHMKY U TUATIEKTPUKH B
50 3J'IpeKT I([)CTaTI/IIIchKOM nonIe bubmmorexa [IOK
P ] https://m.edso0.ru/ff0c7018
JusnexkTpudeckasi MIpOHUIIAEMOCTb
51 DnexkTpoéMkocth. Konnmencarop bubnuorexa [JOK
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52

DNEKTPOEMKOCTh IJIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsyKEHHOr0 KOHAEHCaTopa

https://m.edsoo.ru/ff0c7126

bubmuorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"

54

[IpuHIuMI neicTBAS U IPUMEHEHHE
KOHJICHCATOPOB, KOIIMPOBAJIBHOTO alIapara,
CTpYHHOI0 IpUHTEpa. DJIEKTpOCTaTUYECKas
3a1mTa. 3a3eMJIeHUE SJIEKTPONpHUOOpoB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €T0
cymectBoBanus. [loctosiuublit Tok. Cuna
toka. Hanpsokenne. ConpoTusienue. 3aKoH
OMa 1151 yyacTka Lenu

56

[TocnenoBarensHOE, TapaIeIbHOE,
CMEIIAHHOE COeMHEHHE TPOBOIHHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIAHHOTO COEJUHEHUSI PE3UCTOPOBY

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

S7

PaGoTta 1 MOIITHOCTB AIEKTPUIECKOTO TOKA.
3akoH [[xoynsa-Jlenna

bubmunorexa IHOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa AJ1s1 1OJIHOM (3aMKHYTOM)

3JIGKTpPI‘-IGCKOI71 ICIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopatopHas pabora «3mepenue D/1C
MCTOYHHMKA TOKA M €T0 BHYTPEHHETO
COIPOTHUBIICHHS»

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

DJIeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJJIOB. 3aBUCUMOCTD COIIPOTUBJICHUA
METaJUIOB OT TEMIEPATYPHI.
CBepX1IpoBOAMMOCTD



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DJIeKTpUYECKuii TOK B Bakyyme. CBOMCTBA

60 1
AJIEKTPOHHBIX ITYYKOB
[TomynpoBOIHUKH, UX COOCTBCHHASI U
61 IIpUMecHas IpoBoauMocTs. CBoiicTBa p—N- 1 bubmorexa LOK
p POBOA ) P https://m.edsoo.ru/ffOc84ae
nepexoxa. [lonynpoBogHUKOBEIE TPUOOPHI
DNEeKTPUYECKUH TOK B pacTBOpax U
62 pacIuiaBax JIEKTPOJIUTOB. 1 bub6mmorexa LIOK
DNEeKTPOIUTHUYECKAS JUCCOLIUAIUS. https://m.edsoo.ru/ff0c82ba
DnexkTponus
DJIEKTPUYECKUI TOK B ra3ax.
. . bubnuorexa [JOK
63 CaMOCTOSTENBHBIN 1 HECAMOCTOATEIbHbIN 1
https://m.edsoo.ru/ff0c84ae
paspsaa. Mounnus. [Inazma
DJIEKTpUUYECKHUE IPUOOPEI U YCTPOHCTBA U UX
64 Iyl aK:pliquKoe i I/IIDMeHSHI/Ie };I 1leI/IJIa 1 Bubmaorexa ITOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKHA 0€30IIaCHOCTH
. bu6mmorexa LIOK
1
65 O0600mmarmuil ypok «IEKTPOIUHAMHIKAY httos://m.edsoo.ru/ff0ce8be
bubmuoreka [IOK
66 IT 1
POMEYTORHAT atrecTatit https://m.edsoo.ru/ff0c8a8a
67 Pesepsuslit ypok. KonTponbHas pabora no 1 bub6mmorexa LIOK
TeMe "DJIeKTpouHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O6001maronmii ypok mno 1 bub6mmorexa [IOK
temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoimuecTBo yacos DJIeKTPOHHbIE
uudposbie
Nem/m | Tema ypoka KounrTpoabn IlpakTHYECK
Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padoTbl
pecypchbl
[TocTostTHHBIC MAaTHUTHI M KX
1 B3auMojieiicTBue. MarauTHoe mose. Bektop 1 bubmuorexa [IOK
MarHUTHOW UHAYKUWH. JIMHUY MarHUTHOU https://m.edsoo.ru/ff0c9778
WHIYKIIAN
MarsuTtHoe 1oJjie MPOBOJHUKA C TOKOM.
2 OmeiT Opcrena. Bzaumonencreue 1 Eubmorexa HOK
p ) https://m.edsoo.ru/ff0c98fe
MIPOBOTHHKOB C TOKOM
bubmuorexa [IOK
3 BxopaHast KOHTpOJIbHAs padoTa 1 1
A P P https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOTO TIOJISI HA MIPOBOHUK C
4 tokoM. Cuna Amnepa. JlaGoparopHas 1 1 bubmuorexa [IOK
pabota «MccnenoBanue aeicTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOT'O MarHUTa Ha PaMKy C TOKOM)
JleficTBME MarHUTHOTO MOJISI Ha
5 IBIKYIIVIOCS 3apsDKEHHYIO yacTuly. Crna 1 Bubmorexa HOK
YHyRoci 3ap o Y https://m.eds00.ru/ff0cadf4
Jlopenna. Pabota cuisl Jlopenua
DnexkTpoMarHuTHast HHAYKIws. [ToTok
6 BEKTOpa MarHUTHOM MHAyKIuu. DJ1C 1
WHAYKIWU. 3aKOH 2JIEKTPOMAarHUTHON
nHaykuu Papanes
7 JlabopaTtopHnas pabota «lccnenoBanue 1 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

ABJICHHUA SHCKTpOMaFHHTHOﬁ HHAYKIHUU»

https://m.edsoo.ru/ff0cal50

VHIyKTUBHOCTb. SIBIICHHE CAMOMHTYKIUH.
OJ1C camonHAYKIIMHA. DHEPTHUS MATHUTHOTO
T0JIs1 KATYIIKHA C TOKOM. DJICKTPOMAarHUTHOE
oJe

bubmuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoiicTBa u ux
MIPUMEHEHUE: IOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOIBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS I1€Yb

10

O6o0marommii ypok « MarHuTHOE ToJIe.
DNEeKTPOMArHUTHASI HHIYKITHS

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbras pabora o teme «MarHutHoe
noJie. DIeKTPOMarHUTHAS UHAYKITUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOgHBIE MEXaHUYECKME KOJIeOaHMs.
lapmonmnyeckue kojeOanus. YpaBHCHHE
rapMoHnueckux konedanuit. [IpeBpaienue
SHEPTUU

bu6muoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas pabota «MccnenoBanue
3aBHCHMOCTH M€pH0/ia MaJbIX KoJeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH ¥ MacCCHI

rpy3a»

14

Koneb6arenbHblii kouTYp. CBOOOIHBIE

QJICKTPOMAIrHUTHBIC KoJIeOaHus B nacaJlbHOM

KoJIe0aTeIbHOM KOHTYpPE. AHAIOTHS MEXKITY
MCXAaHNYCCKHUMHU U BJIGKTpOMaFHI/ITHBIMI/I
KOJIeOaHUsAMU

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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https://m.edsoo.ru/ff0cb820

®opmyna TomcoHa. 3aKOH COXpaHEHHs

15 SHEPIuH B HUICATBHOM KOJIeOaTeIbHOM bubmmorexa [IOK
https://m.edsoo.ru/ffOch9c4
KOHTYype
[IpencraBieHue o 3aTyxarommx KoieOaHUsIX.

16 By ieHHBIE MEXaHUYECKUE KOJICOaHMS. but6mmoreka [IOK
Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHbIE KoJeOaHus
[lepemennslit Tok. CuHycOUJaNbHBIN

17 IIEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO bu6mmoreka [IOK
TOKa. AMIIZTUTYJHOE U IEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CWJIBI TOKA U HAIPSKEHUS

18 Tpancdopmarop. [IponsBoacTso, nepenaya
U NIOTpeOJIeHUE IEKTPUUECKOM dSHEpPrun
YCTpONCTBO U IPAKTUUECKOE IPUMEHEHUE

19 3JIEKTPUYECKOT0 3BOHKA, T€HEepaTopa bubmmorera [IOK

. https://m.edsoo.ru/ffOcc324
NEPEMEHHOT0 TOKa, JTJMHHUN AJIeKTponepeaay
DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE

20 aneKkTpodHepruu. KynbTypa ncnosnap3oBaHus
3JIEKTPO’HEPIUH B IOBCEIHEBHON KU3HU
MexaHn4yeckHe BOJHBI, YCIOBHS

21 pacupoctpanenus. [lepuon. CkopocTth bu6nuoreka [IOK
pacupoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeunbie U MPOJOJILHBIE BOJIHBI

29 3Byk. CKOpoCTh 3ByKa. [ pOMKOCTB 3BYKA. bu6nmoreka [IOK
BricoTa Tona. TeM0Op 3ByKa https://m.edsoo.ru/ff0cccOc

93 DJIEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA U bu6mmoreka [IOK

ckopocTs. [IIkana 31eKTpOMarHuTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
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HpI/IHI_II/IHBI paaruoCBA3U U TCICBUACHUA.

24
PasButue cpencts cBsa3u. Pannonokanus
but6mmoreka [IOK
25 K 0 Koneo
oHTpoJIbHAs paboTa «KomeOaHus ¥ BOJTHBD) httos://m.edsoo.ru/ffOcchfs
[IpsamonnHENHOE PacCIpOCTPAHEHHUE CBETA B
26 0 pHo OJIHOM Cpe pe T:qegmﬁ HUCTOYHHUK bubmmorera [IOK
AHOpOA pete. https://m.edsoo.ru/ffocd350
cBeTta. JIyd cBera
OtpaxkeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 csera. [TocTpoeHne n300pakeHu B bubmmorexa [IOK
’ P P https://m.edsoo.ru/ffOcd4e0
TUTOCKOM 3epKajie
[penomiienue cBeta. [lomHOE BHYTpeHHEe
28 otpaxkenue. [IpenenbHbBIN Yyroi MOJTHOTO bubamorexa [IOK
P + HPeA y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHHUS
29 JlaGopatopHas pabora «3mepenue bu6nuoreka [IOK
MOKa3aTessl MPEJIOMIICHHSI CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue nzodpaxeHui B TUH3E.
30 dopmysa TOHKOH JIMH3EL. Y BEITUUCHHE bubmmorexa [IOK
pMY ' https://m.edsoo.ru/ffOcddle
JTUH3BI
31 JlabopatopHas pabora «MccnenoBanue
CBOMCTB M300paXCHUH B JIMH3AX)
32 KonTponbras padora 3a 1 moiyronue
ucnepcus cBera Matepdepennus ceera.
33 ﬁn(b alzc usl CBETa [[n(pp(gxp I/IOI:-IHa}I bubmmorera LOK
paiH ' pait https://m.edsoo.ru/ffOced22
peméTka
34 [lonepe4HOCTH CBETOBBIX BOJIH. bubnuorexa LIOK

[lonsipusanus ceera

https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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Onrtuyeckue mpuOOpsI U YCTPOUCTBA U

35 yCIIOBUS MX 0€30MacHOr0 MPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH KJTACCHUSCKON
36 MI:)XB.HEKI/I. %OCTynaTH CHeHaIbHON bubmmorexa LOK
https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCHUTEITHLHOCTH
37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. bubnuorexa LIOK
3ameyieHre BpeMEeHH M COKPAIIEHNE JTHHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi U UMITYJIbC PEISITHBUCTCKOM
38 ‘-IaCTI:I)/II_ILI. CB;I3LyMacfH C BHEeprueu u bubmorexa LIOK
https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUS MOKOS
39 Kontponbnas pabota «Ontuka. OCHOBBI bu6nmnoreka [IOK
CIIEUAJILHON TEOPUU OTHOCHUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otounsl. ®opmyna [lnanka. Jueprus u bu6nuoreka [IOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeITHE B HcclienoBanue Gporodddexra. bubmuorexa [IOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl poTodPdexra. YpaBHEHUE
42 9171HmTeI(?II)Ha L[H(I;)Iq)(boma(b(gema. «KpacHas brbmmorexa LIOK
https://m.edsoo.ru/ff0d015e
rpanuiay Gorodddexra
43 Hasnenue ceera. Onpite [1. H. JleGenena. bu6nunoreka [IOK
XUMHUYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue ycTpoucTBa U IPAKTUYECKOE
44 npuMeHeHue: (HOTo3IeMeHT, (POTOTATUHK,
COJIHEUHas OaTapesi, CBETOIHO]]
45 Pemenue 3ama4 mo reme «JIE€MEHTBI bubnuorexa [JOK

KBAaHTOBOM ONTHUKW

https://m.edsoo.ru/ff0d0302
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Monens atoma ToMmcoHa. OTBITEI

46 Pezepdopna 1mo paccestHuIO 0-9acTHII. Bubmmorera [IOK
https://m.edsoo.ru/ff0d091a
[Inanerapnas MoJenb aToMa
bubmuorexa [IOK
41 Hocrynatst bopa https://m.edsoo.ru/ffOd0Oafa
Wznyuenue u nornomenue GoTOHOB MPU
48 nepey;oz[e aToma C OJHOTO be];OBHH BHGII))FI/II/I bubmorexa OK
. https://m.edsoo.ru/ffOdOafa
Ha Jpyrou. Buabl ciekTpoB
BonHoBEIEe cBOMCcTBa "acTull. BoaHEI ne
49 Bpoitnsa. KopnyckyinisspHO-BOIHOBOI bubnmoreka [IOK
nyanu3M. CIIOHTaHHOE M BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4eHHe
OTKpbITHE paTUOAKTUBHOCTH. OTBITHI
50 Pesepdopna o onpenenennto cocraBa bubmmorexa [IOK
https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOTO M3Ty4CHUs
CgoiicTBa anb(a-, 6eTa-, raMMa-U3ITy4eHUs.
o1 BinsiHMe pagnoakTHBHOCTH Ha KUBBIC
OpTaHU3MBI
OTkpbITHE POTOHA U HEUTPOHA. M30TOMBLI.
59 Anbda-pacniaz. IJIEKTPOHHBINA U bu6nmoreka [IOK
MO3UTPOHHBIN OeTa-pacmasn. ["amma- https://m.edsoo.ru/ff0d1162
U3ITy4eHHE
DHeprusi CBA3U HYKJIOHOB B siJipe. SnepHbie
53 peakuuu. SAnepusiii peaktop. [IpoGremsl, bu6nmoreka [IOK
MEPCIIEKTUBBI, SKOJIOTUYECKUE ACIIEKThI https://m.edsoo.ru/ff0d1356
AJIEPHON YHEPrEeTUKH
54 DneMeHTapHble YacTulibl. OTKpbITHE bubmuorexa [IOK



https://m.edsoo.ru/ff0d091a
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NMO3UTpOoHa. MeToIbl HaOMIOICHUS U
PErucTpanuu 3JI€MEHTapHBIX YaCTHUL.
Kpyrnslii cton «@yHaaMeHTaIbHBIE
B3aMMOJICHCTBUS. EquHCTBO (hr3maeckoi
KApTUHBI MUPA»

https://m.edsoo.ru/ff0d0e38

55

Otanbl pa3BuTHs acTpoHomuu. [Ipukinannoe
¥ MHUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. Bun 3B€3HOTO HEbA.
Co3zBe3nusi, spKue 3BE31bl, TIAHETHI, UX
BUINMOC IBUXCHHUC. COJIHC‘-IHaSI CHUCTCMA

56

Couuite. ConHeuHas akTUBHOCTE. MICTOUYHUK
sHepruu CoJIHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI IJIaBHOM I10CJIEA0BATEIILHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEACTABICHUS O MMPOUCXOXKIACHUU 1
sBororny CoJIHIa U 3BE3T

58

Muneunsiii [Iyte — Hama I'anakTuka.
[lonoxxenne u nBuxenue CosHua B
lNanaktuke. ['anaktvku. Y€pHBIE ABIPHI B
A/1pax rajJakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonbuioro B3peiBa. PenukroBoe usinydeHue.
MeraranakTuka

60

Hepemennsie mpo6ieMbl aCTPOHOMHUH

61

[IpomMexxkyTouHas arrecTauus

62

Ob6o6maromuii ypok. Ponb ¢puzuku u



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHHU B YKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COMAIbHOM M STHYSCKON
chepax nesITeIbHOCTH YeJIOBEeKa

63

Ob6o6maromuii ypok. Poib u mecto puzuku
1 aCTPOHOMUU B COBPEMEHHOMN Hay4YHOU
KapTHUHE MUpa

64

O606maromuii ypok. Pons pusnueckoii
TeOopHH B (POPMHUPOBAHUY TIPEACTABICHUN O
¢du3nveckoil kKapTHHE MUpa

65

Ob6o6matomuit ypok. Mecto ¢puzndeckoi
KapTHHBI MUpA B OOIIEM PsiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O
PUPOJIC

66

67

PesepBHbIil ypok. MaruutHoe mnoie.
DNeKTpOMarHuTHasE UHAYKIHS
PezepBHbiil ypok. Ontrka. OCHOBBI
CIIEHHAIILHON TEOPUU OTHOCHUTEIILHOCTH

68

Pezepnsiit ypok. KBanroBas ¢usuka.
OeMEeHThl aCTPOHOMMHU U aCTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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