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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOILero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHust ydeOHoro mnpeamera «dusmka» B 00pa3zoBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOU KapTuHBI Mupa oOydaromuxcs 10—11 kiiaccoB npu 00yueHun
ux Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K nmaHUpyEMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUs], a TAKKe
YUUTBHIBAET HEOOXOJMMOCTb pealu3alMi MEXKIPEAMETHBIX CBA3€H (QU3MKH C
€CTECTBEHHO-HAYUYHBIMU yU4E€OHBIMU IIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
1IN U3y4eHUs (PU3UKHU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUSI Kypca (DHU3UKHU: JIMYHOCTHBIE, METalpPEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma 1o (u3mke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHHMSI Kypca (pu3nuKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPOJIbI, BHICTyMas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHUH, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
OpUMeHEeHHe (U3NYECKUX 3HAaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTU B chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIyYEHUs] HOBBIX MAaTEPHAJIOB C 3aJlaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(u3MKK BHOCUT OCHOBHOM BKJIaJ B (hOpMHpOBaHHE €CTECTBEHHO-HAYYHOU KapTHHbI
Mupa oOydaroruxcs, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS MPU BHINIOJHEHUN UMHU YU4E€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku AJist ypOBHS CpEIHETO 00111ero 00pa30BaHUs MOJIOKEH
pAI UAeH, KOTOpble MOXKHO paccMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOESHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3nMku
o0ObeMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTepHM, BEIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpenosiaraeT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(bu3KMKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoes npuxnaonoii nanpasnennocmu. Kype pu3nku npeamnonaaraet 3HakOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN H3YYECHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEJEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKXe O0O0CYXICHUS
po6JieM pallMOHAIBHOTO IPUPOOIIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUYECKON TEOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O PUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIsI ONMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLIECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcsl Mpexse
BCEr0 3a CUET OpraHU3allU SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YYarolUXCsl.
Jlnst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPBIE B TpOrpaMmme
no (usuke 0ObETUHEHBI B OOIMIMM CIMHUCOK YYEHWYECKHX MPAKTHYECKUX pPaldoT.
Bbiienenue B yKa3aHHOM I€pedHE J1abOpaTOPHBIX padoOT, MPOBOJUMBIX IS
KOHTPOJISI U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOrO mpouecca
UCXOJ1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHallleHHs KaOuHeta ¢usuku. [Ipu
3TOM OO0ECcrHeunBaeTcsi OBJaJCHUE OOyYarolMMHUCS YMEHUSIMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPETI0KEHHBIX TUIIOTES.

bosnpiioe BHUMaHuE yAEISETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
ITpu 3TOM 1711 pacU€THBIX 3a4a4 IPUOPUTETOM SIBJISIFOTCSA 3aa4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pazfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HBIX pa3nesioB. sl KaueCTBEHHBIX 3a7a4 NPUOPUTETOM SIBJISIIOTCS 3aJlaHUS Ha
OOBSCHEHHE TPOTEKaHUS (PUINYECKHX SIBICHUM M MPOILIECCOB B OKPYKAIOIIEH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJAEIU ISl CUTYyallMu MPaKTUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.



B cootBerctBum ¢ TpedoBanusiMu GI'OC COO k MaTepraibHO-TEXHUYECKOMY
obecrieueHu0 yuyeOHOro mpoliiecca 0a3oBbIM YpOBEHb Kypca (PU3MKHU Ha ypOBHE
cpenHero oOiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
KaOuHeTa (PU3UMKA WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOT0 1ukKiIa. B xabuHete Gu3MKU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyJOBaHUE ISl BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMe I10
bu3HMKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCcTpanluoOHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEYMBAET IIOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAIMid st
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 000OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére
OJJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.

OCHOBHBIMM LEJIIMHU U3yYEHHUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opMupoBaHME HUHTEpeca M CTPEMJICHHMsI OOYYaIOIIMXCS K HaydyHOMY
U3YYCHUIO TMPUPOJIbI, PAa3BUTHE HMX MHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUU OOBACHATH SBJICHHS C MCHOJb30BAaHUEM
(bu3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue MpenCTaBICHUNA O PONM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne 3TUX Lened oOecreynBaeTCsl pelIeHHeM CIEIyIoMMX 3ajad B

npoIriecce u3yueHus Kypca (UMK Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus:

e MpuOOpEeTEeHNE CUCTEMbI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHWKY, MOJEKYISIpPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

e (opmMupoBaHue yMEHHUI TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS TNPUHATHUSA
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pelIeHHs] pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyecKkol Monenblo, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOATEIHHOE
co3manre QU3NIECKON MOJCIN, aIeKBaTHON YCJIOBHSIM 3a/1a4H;

e TOHWMaHWE (U3UYECKUX OCHOB W TPHUHITUIOB JEHCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEILHOTO TUTAHUPOBAHHS W TPOBEACHUS
(bU3MYECKUX DKCIIEPUMEHTOB, aHAIN3a W HHTEpPIpETaruu MHGOPMAIIHH,
OTpeeNIeHNs TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHWC YCJIIOBHM NJIsi Pa3BUTHS YMEHHM MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPUYECKOH 1eATEITHHOCTH.

Ha usyuenune ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
poBeleHusT J1abOpaTopHbIX pPabOT U OMBITOB € YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3kcriepuMenTa v TEOpUH B IPOLECCE MO3HAHUS IPUPOABL. DKCIEPUMEHT
B (U3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paszpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelnHssE CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MaTE€pUAJIbHOW TOYKH, MX IMPOEKIHH Ha OCH CHUCTEMBI KOOpPIHHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHUs, IyTH H IepeMelICHUs
MaTepUaJIbHONW TOYKH OT BPEMEHHU.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHOM TOYKHU M0 OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIF0O CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[Tepuon u yactota obpamenus. LleHTpocTpeMuTeabHOE yCKOPEHHE.

TexHu4ecKkue yCTpOHCTBAa M MPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JIBUKEHUE CHAPSAOB, LIETIHbIE M peMEHHBIE TIEpeIayuu.

Jlemoncmpayuu

Mopnenb cucTteMbl OTCYETA, WIUTFOCTPALs KWHEMAaTHYECKHX XapaKTEPUCTHUK
JIBUKEHUS.

[Tpeobpa3zoBanue ABMKEHUHN C UCTIONB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGniogenue aBukeHUs Tena, OPOILIEHHOIO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXKYTKA BPEMEHH IMPU PABHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['anmmned. IlepBeii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa miis
MaTepuaibHON TOUKU. Tperuii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, cKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenpHOE U BpallaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: NOAIINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYXKUHE U
pe3nHOBOM 00paslie, OT UX AepopMaru.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMIiynbC cuibl 1 U3MEHEHHME HMITyJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaxtrnBHOE BMXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETHYECKOW SHEPTHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUs yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIMaIbHAS SHEPTHS Tela BOJIU3U OBEPXHOCTH
3emu.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HEIOTEHIMAIBHBIX CUJI C '3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIEP,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MAasATHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUM HAealbHOrO raza. AOCONIOTHash TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUI.

OnbIThl 10 MU PY3UN )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS HICANBHOTO Trasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MApAMETPAMU COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3IydeHHUE. Y IeJIbHAs TEIUIOEMKOCTDH BEILECTBA.
KosmmuecTBo TemnoThI Ipu Temonepesaye.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh IPoIIecCcoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JeHcTBUS. DKOJIOTUYECKUE TPOOIEMbI TEIIOIHEPTETHKH.



TexHuyeckue yCTpoWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneIT 0 a11adaTHOMY paCIIMPEHUIO BO3AyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIs. Y IeJbHasl TeroTa miaBieHus. Cyoaumanus.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJIYUYECHHUS] COBPEMEHHBIX MaTEpHalioB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMuKAa
Tema 1. Inekmpocmamuxa
DneKTpu3anus Tei. DISKTPUUECKU 3apsia. J[Ba BU1a 3I€KTPUUECKUX 3apsII0B.
[IpoBOIHWKM,  UAJIEKTPUKA W TOJIYHNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUI 3apsia.
Dnektpuueckoe Tone. Hampsok€HHOCTH  ayekTpudeckoro moiist.  [lpunHiumn



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOAHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHUUECKOM moiie. JluanexTpudueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YEIBbHOE CONPOTUBICHHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HWCTOYHUKA TOKA.
3akon Oma 11 MoJHOM (3aMKHYTO#) 2yiekTpudeckoi nenu. KopoTtkoe 3aMbIikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast MPOBOJIUMOCTb
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpOoIuTUYECKask AUCCOLMALUS. DIEKTPOIH3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSITEIbHBI M HECaMOCTOSTENbHbIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OAJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUiTbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsiMmoe wu3MepeHuEe HSIEKTpOABMKYIIEeH cuiabl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢uznku 0a30Boro ypoBHsa B 10 Kjacce OCylIeCTBISETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumnores3a, (uznyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, rurnepbosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOCKIIUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCA, TETJIOBBIE CBOMCTBA TBEPIBIX TEJI, KUIKOCTEN U Ta30B,



AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JIMCCOLMAIus,
rajibBaHUKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apPOMETpP, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTostHEBIE MarHUTHL. B3anmoaencTBre MOCTOSHHBIX MArHUTOB. MarauTHoe
noje. Bektop MmarauTHOM MHAYKIUU. [[pUHIUN Cyneprno3UIIMi MarHUTHBIX MOJICH.
JIluanu MarHuTHOM uWHAYKIMU. KapThHa JUHUNA MAarHUTHONW WHIYKIMU IOJIA
MOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzaumoaecTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOJABIIKYINAs CUla HWHAYKIUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAU B
MIPOBOJAHUKE, IBMIKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJEKTPOABIKYIIAS  Cuia
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJABUKYIIECH CHIIBI UHIYKIMU OT CKOPOCTH U3MEHEHUS
MarHUTHOTO MOTOKA.

SIBiieHrE CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue aBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmon, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>kHHBIN MasTHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
AIEKTPOMArHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akOoH COXpaHEHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsI.

[lepemennbiii TOK. CHUHYCOMIAIBbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCTIOJIb30BaHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJeOATeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MAsITHUK).



HaOGmronenue 3aryxaromux KojieOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3oHaHc mnpu MOCIENOBATEIBHOM COEAMHEHUU PpE3UCTOpPa, KaTyLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B IIETH U3 MOCIE0BATEIBHO COSTMHEHHBIX
KOHJIEHCATOpa, KaTYIIIK! U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTepdepenHus u uPppakums MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMIIeHUE, noJsapuszanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpyuHLMTBI paauOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPAHEHHUE MONIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
4acTOTOM KOJICOaHU.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anus, IMPpaxkuus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroja MOJHOIO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIger.

Cobuparomniye 1 paccerBatroliye TuH3bl. ToHkas TuH3a. DOKyCcHOE paccTosiHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUparOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOMN JUH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuueckue YCTpONCTBa M MPAKTHUYECKOE MPUMEHEHHE: OYKH, JIyma,
¢doToanmapar, NPOEKIMOHHBIMA amnmnapar, MHUKpPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanre cBOMCTB M300paKeHU B JTMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOA.

HaOmronenune natepdepeHinm cBera.

HaOmronenue nudpakiuu ceera.

HabGmronenne nucnepcuu cBera.

[Tosyuenue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl

N3mepeHue nokazaress npesioMJIeHUs CTeKIIa.



HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [locTynarsl cienuanbHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUAI OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.

OHeprus ¥ UMILYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUEH U UMILYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHUS
MIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dotorpdexra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuro 0 -4acTHII.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOITHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHE4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
panuoaktuBHOCTH. OmbITH Pe3epdopa mo onpeaeneHnio coctaBa paguoakTUBHOTO
m3nydenns.  CBoiictBa  ambda-, Oera-, ramMMa-usydeHus.  BrusHue
PaaMOaKTUBHOCTU HA KWBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIydeHHE. 3aKOH PAaIMOAKTHUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON YJHEPTETHKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NUYeCKON KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabonul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMHUM U aCTPOPU3MKH

Otansl pa3BUTUA acTpoHOMUM. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBU)KCHUE.

ConHeuHas cucrtema.

Connue. Conneunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CIIEKTpaldbHBIM KJIacc —
CBETUMOCTBY». 3BE3bl IJIaBHOM MOCIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IOCIIENOBATENBHOCTU. BHYTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mineunsiii [Iyte — nHama I'amaktuka. Ilonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Macmrabnas crpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sA CEBEPHOro MOJYIIAPHS U IPKHUE 3BE3BL.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COILIMAJIBHOM M ATHYECKOM cpepax 1eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKHU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpPA, poJib (U3HUUECKON TEOPUU B
(GbopMHpOBaHUYU MPEACTABIECHUHN O (PU3UUECKON KApTUHE MHUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBICHWE, HAay4HbId (akT, runore3a, (QpuU3nyeckas BeIUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPBI U MX MPOCKUHUH HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: snextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTEIbHBIC
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUSA B )KMBOW MPUPOJIE, IEUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€J, MEXaHW3Mbl 00pa30BaHUS KPUCTANTMYECKON PEeIIETKH, CIEKTPATIbHBIN aHaIU3.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) MOJDKHO OOCCIEYHTH TOCTIDKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA W OMbBITA JECITEIBHOCTH B MPOILIECCE Pealu3ali OCHOBHBIX HAIlPaBJICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULMOHHBIX  OOIIECYETOBEYECKUX T'yMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JI€STEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X (QYHKIUSIMHA U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUNCKOM I'PaKTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCUOHATBLHOM eATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
($bu3MKYN Ha POTSKEHUH BCEU KHU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTMYECKONW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIE YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (U3UKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckune AelcTBUA:
CaMOCTOSITeIbHO  (OPMYJIMpPOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpEAEHsATh ILEIN ACATCIBHOCTH, 33JaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTHKCHMUS;
BBISIBJIITH ~ 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ y4E€TOM aHajiu3a HWMEIOLIUXCS
MaTepUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.
ba3zoBble ucciaenoBarebCKkue AeiicTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUYEBBIMU IOHATHUSMH U METOHAAMHU
bu3nuecKoil HayKH;



BJIa/I€Th HaBbIKAaMHU Y4eOHO-HCCIIEA0BATENbCKON U MPOEKTHON AESITENIbHOCTH
B 00JaCTH (PU3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METOJIOB pEeUIeHMs 3ahad (PU3UYECKOTO COAECP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IIPOEKTOB B 00s1acTH (PU3HKY;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILLICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7auyd pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] MH(POpManuu (PU3HUECKOTO COJACPKAHMS W3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh  CPEACTBA  MH(MOPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUH B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAaHUSA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBISAThH O0IIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH JI€ATEIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPEJICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHI C y4€ToM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacupenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIAThb pEe3YJIbTaThl
COBMECTHOM padoThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOW 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTh B 00JacTu
(GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATNIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TMPOSIBJICHUIO SPYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATh PUCKM M CBOEBPEMEHHO IPUHUMATh PEUICHUS IO HX
CHUKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEeSATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYIMX HA OIIMOKH.

B npouecce TOCTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS ITPOTPAMMBI I10
buszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYarolIUXCs
COBEPILIECHCTBYETCS AMOIIMOHAJIBHBIN WUHTEJUIEKT, IIPEAOIararo M
c(pOpMUPOBAHHOCTD:

CaMOCO3HaHMSs, BKIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMAaTh CBOE IMOLIMOHATILHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcHexy, ONTUMH3M, WHHLIHMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSTHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;

pacro3HaBath (U3UYECKHUE SBICHUS (MPOLECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



DIIEKTPOIMHAMUKH: PABHOMEPHOE ¥ PABHOYCKOPEHHOE MPSMOJIMHEHHOE ABUKCHHE,
cBOOOHOE TAJCHUE TEJl, TBUKCHHE TI0 OKPYKHOCTH, MHEPIUS, B3aUMOJICHCTBHE
ten, nuddy3us, OpOyHOBCKOE JBMKCHHE, CTPOCHUE >KUIKOCTEH M TBEPIBIX Tel,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
UCTIapeHue, KOHACHCAIUs, IUIaBJICHUE, KPUCTAUIM3AIUs, KHUICHHUE, BIAKHOCTH
BO3/lyXa, MOBBIIICHUE JaBJICHUS Ta3a MPU €ro HarpeBaHUHM B 3aKPBITOM COCY/IC,
CBSI3b MEXK]y TapaMeTpaMH COCTOSIHHS Ta3a B M30IPOIEccaX, IEKTpU3AIus Tel,
B3aMMOJICHCTBUE 3aPsJIOB;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKHUE BEITMYMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMIYJIBC Tella, KHHETHYeCKasl SHEPTus, NMOTCHIIMATbHAS SHEPTUs, MEXaHUYCCKas
paboTa, MexaHHWYECKas MOIIHOCTh, MpPH OMNHCAHUW TIPABUIBLHO TPAKTOBAThH
(GU3MYECKUI CMBICTT HMCIOJB3YEeMBIX BEIMYMH, WX O0O3HAUCHHUS M CIWHHUIIHI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECCKOTO JBIDKCHHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, paboTa Trasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAUEHWUS W EAWHHIBI, HAXOMUTh (OPMYJIBI, CBS3BIBAIONINC JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
AIIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TMOJIS, TIOTEHIIMAN, Pa3HOCTh MOTEHIIUAJIOB,;
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHATM3UPOBATh (PU3UUYECKHUE TMPOIECChl U SBIICHUS, UCIOJIBb3YS (PU3NUECKHe
3aKOHBI M NIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPrHHM, 3aKOH COXpPaHEHHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJICKYJISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KylloHa, TpH 3TOM pa3inuyaTh CIIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; paziuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HU,

BBIMIOJHATh AKCHEPUMEHTHI MO HCCICNIOBAHUIO (PU3UYECKUX SBICHUN U
IPOIIECCOB C HCIHOJb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y YU4eOHOT0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUs, MPOBOJAUTH OMBIT U POPMYITUPOBATH
BEIBOJIBL;

OCYILECTBISATH MPSMBbIE U KOCBEHHBIE U3MEPEHUsI PU3NYECKUX BEITUYHH, PU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBATh  3aBUCHUMOCTH  MEXKIY  (PU3MYECKHMMH  BEJIMYMHAMH  C
UCTIOJIb30BaHUEM TPSMBIX H3MEPEHUN, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpOBaTh Pe3yabTaThI MOTYUYEHHOW 3aBUCUIMOCTH (PU3NIECKUX BEJTUYMH B BUIC
TabuIl ¥ rpaUKOB, ACJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEIOBAHMUS;

co0ro1aTh mpaBuia 0€30MacHOrO TpyJa MpH NPOBEJCHUM HCCIIECJOBAHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy10BaHUS;

pemarbs pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCHOJIB3YS (PU3MUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aJaul
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaUeHHUs (PU3MUECKOIN BEININHBI;

pelaTh KaueCTBEHHbIE 3aJau: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LENOYKY pPAacCyKICHUH C ONMOpOH Ha M3Y4YEHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCTIONb30BAaTh MTPH PEIICHNH YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH ¥ HAY4YHO-TIOMYJISPHOW WHGOPMAIMK, TOJYYEHHOM W3 Ppa3InYHBIX
WMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAyKH, 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 1JIs
oOecrieueHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0POBbs U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYIIE C BBHIINOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PabOTy TPYNIbI, PAUUOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMOM TPOOIEMBI.

K xoniry o6yuenus B 11 ki1acce mpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIeei:
TOYEYHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBbI UCTOUYHHUK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO fJipa MpU PELICHUU (PU3HYECKHX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NIPSIMOJINHEWHOE PACHPOCTPAHEHUE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHuss, audpakuus U TOJAApU3ALMs  CBETa, JUCIEpCUsS  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DJJEKTPUUYECKYID  IPOBOAMMOCTh  Pa3IMYHBIX  Ccpea) |
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHAYKIOUS MAarHATHOrO Mojs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTH
KAaTyLIK{, 3HEPrusl 3JEKTPUYECKOIO M MAarHUTHOIO IIOJIEM, MEPHOJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi M CHJa TOKa B MpoLecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasi Cuja JMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATh (PUIUUECKUIL
CMBICJ HCIOJIb3yEMbIX BEJIUYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMH BEIUUUHAMY;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIHOJIb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypaclaaa, SHEPTUs CBSI3U



aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIMHMIIbI, YyKa3biBaTh (HOPMYJIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBAaTh (PU3UUECKHE MPOIIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKITUH, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHS HMMITYJIbCA, 3aKOH COXpPaHEHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOTO 4YMclia, MocTynatel bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISTh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BEITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX H3MEPEHUH: MPHU ITOM
dbopmyIHupoBaTh MpoOIeMy/3a1ady U TUIIOTE3y YU4eOHOTO SIKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYA0BaHUS, POBOJIUTH OTBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBIIATH MPSMBIC U KOCBEHHBIC M3MEPECHHS (PU3NUSCKUX BEIUMYHH, ITPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PU3HUCCKUX BEIMYUH C UCTIOIB30BAHUEM TIPSIMBIX
W3MEPCHUI: TP ATOM KOHCTPYHPOBATh YCTAaHOBKY, (MKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUAC TaOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

coOJII0IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU UCCIEIOBAaHUN B
pamMKax y4eOHOTO OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U TPOEKTHOU
NEATEILHOCTH C HCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJNIB3YsI (PU3MYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIIOBHS 3aJ1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (HOPMYJIbI,
HEOOXOaUMBIC I €€ PEIICHHs, TPOBOJAUTH PACUYEThl M OIICHUBATH PEaJbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEJIMUNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue SBICHUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUH [IJIsl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETALIMM U HPEICTABICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJIApHON WHGOpMALMK, TOJYYEHHOM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTy4yaeMyIo HH(POpMaIIHIO;

OOBSCHATh TPHUHITUIBI JCHCTBUS MAaIH, NPUOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B OBCETHEBHOM KU3HM IS
obOecnieueHnss O€30MACHOCTH MpPH OOpalieHUH ¢ NpuOOpaMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOILIEH CpeaE;

paboTatb B TpYIIE C BBIIOJHEHUEM PA3JIUYHBIX COLHMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE paCCMaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHME (c yueTom paGoueii mporpaMMbl BOCIIMTAHUS)

10 KUIIACC
MonayJsb BOCIUTATENbHOM MPOrpaMMbl
«YpouHasi AeSITeJIbHOCTb)»
No /11 HaumeHoBaHue pa3iesioB U TeM KoimuecTBo LleseBbie OPHEHTHPHI TemaTnka
porpaMMel uacos pe3yJibTAaTOB BOCIIMTAHUSA B COOTBETCTBUU

¢ KaJIeHIapHbIM IJIAHOM
BOCIIUTATEIbHOI PadoThI

Paznea 1. DU3UKA U METO/bI HAYYHOI'O ITIO3HAHUA

- J€MOHCTPHUPYIOLHIH B Jenb okonuanusi Bropoii
MOBEICHNN  C(HOPMUPOBAHHOCTH MHPOBOii BOHHBI

JKOJIOTUYECKOM  KYJIbTYphl Ha JleHb COTHIAPHOCTH B

OCHOBC IIOHUMAaHHA BIIMAHUA

0opboe ¢ Teppopu3MOM
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 COLMANTBHO-DKOHOMHUYECKHX

210 seT co aAHsA
MPOLIECCOB Ha MPUPOAY, B TOM

bopoaunckoro cpaxenus
YpCJIE Ha TJI00AJIbHOM YPOBHE,

OTBCTCTBCHHOCTH 3a I[GﬁCTBI/ISI B

MIPUPOHOM cperie;

- BBIpaXaroWUi  JEITEIbHOE
HEIIPUATUE JIEHCTBUH,
MPUHOCSIINX BPe] IPUPOAE;

- IPUMEHSIOIIHAN 3HAHUSA

Hroro no pazneny 2 €CTECTBEHHBIX W  COIMAIBHBIX
HayK TUTST Pa3yMHOTO,
OEPEKITUBOTO

MPUPOAOIOIL30BAaHUST B OBITY,

00IIIeCTBEHHOM MPOCTPAHCTBE.

Paszpen 2. MEXAHUKA




2.1 Kunemartuka 5
2.2 Junamuka 7
2.3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6

Wroro mo paszneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

JestenbHO BBIPAXKAIOLINI
MO3HABATEIIbHBIE HMHTEPECHl B
pPa3HBIX MPEAMETHBIX O0JIACTSAX C
y4ETOM CBOHX HWHTEPECOB,
JTOCTHKEHHIA.

OO0nagaroImui MPeICTaBICHUEM O

CIIOCOOHOCTEM,

COBPEMEHHOW HAy4HOH KapTUHE
MHpPa, JOCTM)KCHUSAX HAyKH U
TEXHHKH, apryMEeHTUPOBAaHHO
BBIpAXKAKOLTUI MMOHUMAaHUE
3HAYEHWs] HAyKH B  KU3HHU
o01ecTna,

obecrneyeHnn ero O€30IIaCHOCTH,

poccuiickoro

TYMaHHUTAPHOM, COIIMAJILHO-
SKOHOMHUYECKOM pa3BUTHHU
Poccun.

MeskayHapoIHblil 1eHb
pacnpocTpaHeHus
IPaMOTHOCTH
Jdenn padboTHMKA
JAOIIKOJbHOT0 00Pa30BaHUsN
MesKkayHaApOIHBIi 1eHb
MOKMJIBIX JIIoA el
MeskayHapoIHblil 1eHb
MY3bIKH

3.1

OCHOBBI MOJIEKYJIAPHO-KMHETUUECKOM
TEOpuun

- BBIPQXAKOLUNA Ha IPaKTUKE
YCTAHOBKY Ha 3I0pOBbIi 00pa3
KU3HU  (3J0pOBOE  THUTAHUE,
COOJIIOZICHNE THUTHEHBI, PEXUM
3aHATHA W OTIBIXA, PErYISIPHYIO
(hU3UYECKYIO aKTUBHOCTB),
CTpeMJIeHHEe K  (U3NYEeCKOMY
COBEPIICHCTBOBAHMIO,
COOJTIOTATOTITNIA u
MponaraHIupyOLIINi
0e30macHBId M 3II0OPOBEIN 00pa3
KHU3HH;

- IPOSBJISIFOLINI CO3HATENBHOE U

000CHOBaHHOE HEenpuaTue

JleHb mMaMATH MOTHOIIMX
NPH MCTIOJTHEHUH
cJ1yKeOHBIX 00sI3aHHOCTEH
COTPYIHHKOB OPIraHOB
BHYTpeHHHX e Pocenn
Jenn Hauama
Hropuoeprckoro npounecca
Jens maTepu B Poccnu
Hdenn I'ocynapcTBeHHOT 0
repoa Poccuiickoi
Denepauuu




3.2 OCHOBBI TEpPMOIMHAMUKHI 10
33 ArperaTHbIe COCTOSIHHS BEIIESCTBA. 5
' da3oBble TIEPEXOJIBI
Uroro no pazaeny 24

BPEAHBIX TPUBBIUEK (KypeHUS,
yIOTpeOICHUS AJKOT O,
HapKOTHKOB,  JIOOBIX  (opm
3aBUCHMOCTEN), JECTPYKTHUBHOTO
moBeleHUss B oOmiectBe U
uudpoBoOi cpeae, MOHUMaHUE UX
Bpena ans  (QU3IMYECKOro U
TICHXHYECKOTO 3/I0POBBS;

- JICMOHCTPUPYIOUIUH HABBIKU
pediekcu: CBOETO  COCTOSHUS
(dpu3nyeckoro, 3MOIMOHAIBHOTO,
MICHUXOJIOTMYECKOT0),  COCTOSHHUS
IPYTUX JIONEH C TOYKH 3pEHUS
0e30MacHOCTH,  CO3HATEIBHOTO
yIpaBICHAS CBOMM
SMOIMOHAIEHBIM ~ COCTOSIHHEM,
Pa3BHBAOIUN CIOCOOHOCTH
aJanTHPOBaTECS K CTPECCOBBIM
CUTyalusM B O6IIICHI/II/I, B Pa3HBIX
KOJUICKTHBAX, K MCHAIOUNIUMCS
YCIIOBUSIM (conmanbHbIM,
UH(QOPMAIOHHBIM, TPUPOIHBIM).

Paznea 4. JIEKTPOJANHAMUKA




4.1 DneKkTpocTaTuka 10
49 [TocrosiHHBIH dneKTpudecKuii TOK. Toku 12
' B Pa3IMYHBIX Cperax
Hroro mo pazaeny 22

- OCO3HAaHHO BI:Ipa)Ka}OHII/Iﬁ CBOIO

poccuiicKyo IpaXkI1aHCKYIO
MIPUHAAJIEKHOCTh
(MIEHTUYHOCTD) B
MIOJIMKYJIBTYPHOM,
MHOTOHAIIMOHATIBHOM "

MHOT'OKOH(ECCHOHAIEHOM
poccuiickom obmecTse, B
MHPOBOM COOOIIECTBE;

- CO3HAKIIUKA CBOE E€AMHCTBO C
HapoI0oM Poccun Kak
HNCTOYHUKOM BJIaCTH U Cy6’b€KTOM
THICSTYETIETHEN poccuiickoit
roCyIapCcTBEHHOCTH, Poccuiickum
rOCy/IapCTBOM, OTBETCTBEHHOCTh
3a €ro pa3BUTHE B HACTOSIIEM U
Ooyayiiem Ha OCHOBE
HACTOPUYECKOTO  IMPOCBEIICHUS,
c(OPMHPOBAHHOTO POCCUIICKOTO
HAI[MOHAIBHOTO HCTOPHYECKOTO
CO3HAHUSL. [posBsroruii
TOTOBHOCTh K 3amure PoJIuHEL,
CIIOCOOHBIM  apryMEHTHPOBAaHHO
OTCTauBaTh CYBEPEHHUTET U
JIOCTOMHCTBO Hapoja Poccum u
Poccutiickoro rocyJapcTBa,
COXpaHATH " 3alMIIaTh
HUCTOPUYECKYIO MPaBLy;

- OPUEHTUPOBAHHBIN Ha aKTUBHOE
TrpaXJTaHCKOE y4yacTHe Ha OCHOBE
YBa)KEHUS 3aKOHA u

Bcemupnblii 1ens 3emiin
JeHb poccuiickoro
napJjaMeHTapu3Ma

[pa3anuk Becusl u Tpyna
Jlenn IoGeanbl
JleHb TeTCKuX
0011eCTBEHHBIX
opranusauui Poccun
JleHb cJIaBSIHCKOM
NHUCbMEHHOCTH M KYJbTYPbI




MpaBoONOpAIKa, MpaB U CBOOOX
COrpakJaH;

- OCO3HAHHO W  JIEATEIBHO
BBIp)KAIOLINN HEMPUATHE JTI000H
JUCKPUMHHALIAY IO COLTUATTBHBIM,

HaIllMOHAJIbHBIM, pacoBbIM,
PENUTHO3HBIM MIpU3HaKaM,
MPOSIBIICHUI 3KCTPEMHU3MA,
TeppopU3Ma, KOppyMILHH,
AHTUTOCYAAPCTBEHHON
JeSITENbHOCTH;

- o0agarommii OTIBITOM
CPa’KIaHCKOH COLIMAJIBHO

3HAaYMMOW  JAeATeNbHOCTH (B
YYEHHYECKOM CaMOYTIpaBIICHHUH,

BOJIOHTEPCKOM IBIDKEHIH,
9KOJIOTHYECKHX, BOEHHO-
MaTPUOTHYCCKHUX u Ip.
00beIUHEHUSX, aKIMIX,
nporpammax).

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

Ne ni/m KosanuecrBo
NPOrpaMMmblI
4acoB
Pazpnen 1. JIEKTPOJJUHAMUKA
11 MaruauTtHoe nosie. DJeKTpOMarHuTHas 11
' VHTYKIHS
Hroro no paszneny 11

MoayJib BOCIMTATEIbHOM MPOrpaMMbl
«YpouHas 1esiTeJIbHOCTb)»

esieBble OPUEHTHPBI
pe3yJbTaToOB BOCIIUTAHUSA

- BBIp@)KAIOIIKH CBOIO HALIMOHAJIBHYIO,
3THUYECKYIO
MPUBEPKEHHOCTh K POAHON KYJIBbTYpE,

MMPpUHAAJIC)KHOCTD,

JIIO0OBB K CBOEMY Hapoy;

- CO3HAWOIIMM  NOpUYACTHOCTh K
MHOTOHAIIMOHAJIEHOMY Hapoxy
Poccuiickoit ®denepanuu,
Poccuiickomy OrteuecTBy,
POCCHICKYIO KYJbTYPHYIO
UAEHTHYHOCTbD;

- MIPOSIBIISIOLIAN JesITeIbHOE
LIEHHOCTHOE OTHOILIEHHE K
HUCTOPUYECKOMY M KYJBTYPHOMY

HAaCJIEANIO CBOETO U JIPYTHUX HAPOIOB

Poccun, TtpagummsaM, mpa3gHHKaM,
MaMsATHUKAM HapOJI0B, IPOKUBAOIIUX

B posHOH cTpane — Poccum.

TemaTnka
B COOTBETCTBHH
¢ KaJIeHIapHbIM IJIAHOM

BOCIIUTATEJILHOM paﬁoTbl

JleHb OKOHYAHMS
BTopoii MupoBoii BoOiHBI
JleHb COJIMTAPHOCTH B
0opbOe ¢ Teppopu3IMoOM
210 jer co nHA
Bopoaunckoro
cpakeHust

Paszpen 2. KOJIEBAHUA U BOJIHbBI




Mexanndeckue u OJICKTPOMArHUTHBIC

2.1 9
KoJIeOaHus
99 MexaHn4YeCKHe U JICKTPOMArHUTHBIE 5
' BOJTHBI
2.3 Onruka 10
Hroro no paszneny 24

- MOHMMAKOUIMKA W BBIPaXKAIOWIHUN B
MPaKTUYECKOM JIeSITeTLHOCTH
LEHHOCTb  KU3HHU, 3JI0pOBbS U
0€30MacHOCTH, 3HAYCHHE JIMYHBIX
YCWIMM B COXpPaHEHUU U YKPEIUICHUU
CBOETO 3/IOPOBbS U 370POBBS IPYTUX
JIIOAEH;

- COOMIOmaroONIuii MpaBwiIa JIMYHOW M
00IIIeCTBEHHOH 0€30MacHOCTH, B TOM
yucie 0e30MacHOro TOBENCHUS B
WH(POPMAITMOHHON CpPE/IE;

- BBIpaXarwUIMil  HAa  IPaKTUKE
YCTaHOBKY Ha 3/I0pPOBBI 00pa3 KU3HU
(3mopoBoe  THTaHHWE, COOJIOACHUE
TUTHEHBL, PEKUM 3aHATHUA U OTIbIXA,
PETYIApHYIO (U3NIECKYIO
aKTHUBHOCTb), CTpEMIICHHE K
(hM3UYECKOMY COBEPIIIEHCTBOBAHUIO,
COOITIOTArOTIN u
Mpomnarasaupyromui  0e30nacHbl U

3I0POBBIH 00pa3 KHU3HH.

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

Jdenn Havyasaa
Hropubeprckoro
npouecca
denn maTepu B Poccun
Hdenn I'ocynrapcTBeHHOT 0
repda Poccuiickoii
Denepauun
Jdenn» HenzBecTHOTO
Coagara
MexayHapoaHbli 1eHb
HHBAJH/I0B
Jenb 100poBoJIBLIA
(Bos1oHTEpa) B Poccuu

31 OCHOBBI CIEIIMATBHON TEOPUHU

OTHOCUTCIIBHOCTHU

- JIEMOHCTPUPYIOIIUM B MOBEIAEHUU
c(hOPMHUPOBAHHOCTh  IKOJIOTHUECKON
KyJIbTypbl Ha OCHOBE IIOHUMaHWA
BINAHUA COIHUAJIBHO-3KOHOMHNYECKHUX
MPOILIECCOB HA MPHUPOJY, B TOM UHUCIIE
Ha ro0assHOM YpOBHE,
OTBETCTBEHHOCTh 3a JI€HCTBUS B
MPUPOJIHON Cpeie;

JeHb poccuiickoro
CTy/JeHYecTBa
JleHb MOJIHOTO
0CBOOOKICHUA

Jlenunrpaaa or
dammcrckoi 0J10KaabI
JleHb 0cBOOOKIEHMSI
Kpacnoii apmuei
KpynHeiimero "Jyareps




Uroro no pazneny

- BbIpaKarouuin JIeSITeIbHOE
HETPUIATUE JEHUCTBUM, NPHUHOCSIINX
BpeJl IPUPOJIE;

- MIPUMEHSIOIIINNA 3HAHUS
€CTECTBEHHBIX U COLHMAJIbHBIX HAayK
JUISE pa3yMHOro, OepeKINBOTO
MPUPOAOIIOIB30BaHUSA B OBITY,
00IIIeCTBEHHOM TIPOCTPAHCTBE;

- UMEKIIUNA ¥ Pa3BUBAIOIIMI OIbBIT
3KOJIOTHYCCKHU HaIPABJICHHOM,
MIPUPOIOOXPAHHOM,
pecypcocoOeperaromieii 1esITeaIbHOCTH,
YYacTBYIOIIMKA B €ro MpHOOPETEHUH
JIPYTUMU JTIOABMU

cmepTu' AymiBHII-
bupkenay (OcBenuuma)
- leHb mamMATH KepTB
XoJ10K0CT2

Paznea 4. KBAHTOBAS ®U3UKA

4.1 JIeMEHTHI KBAHTOBOU OIITHUKH
4.2 Crpoenue aToma
4.3 AToMHOE SApO

- JIEATEIILHO BBIpaXKArOIINI
MO3HAaBaTEIbHBIE NHTEPECHl B Pa3HBIX
NpeMETHBIX o0nacTsax ¢ y4€ToM
CBOMX HHTEPECOB, CIOCOOHOCTEH,
JOCTIKEHUH,

- obOnajaromuil IpeAcTaBIEHHEM O
COBPEMEHHON Hay4YHOU KapTHHE MUPA,
JOCTHXKEHUSIX HAayKd W TEXHHKH,
apryMEHTUPOBAHHO  BBIPAYKAIOLINN
MMOHMMaHUE 3HAYEHUS] HAyKH B JKU3HU
poccHiickoro o0IecTBa, odecrneueHIN
ero 0e30MacHOCTH, TYMaHHUTapHOM,
COIMAJIbHO-?KOHOMHYECKOM Pa3BUTHH
Poccum;

- JIEMOHCTPUPYIOIIHIA HAaBBIKA
KPUTHYECKOTO MBIIUICHAS,

JleHb poccHiicKOi HAyKH
JleHb MaMATH 0
poccusiHax,
HCHOJTHSIBIINX
CJIyKeOHBIH J0JIT 32
npeneaamu OteyecTBa
MexayHapoaHbIH 1eHb
POAHOIO A3bIKA
JleHb 3aIIMTHUKA
OTtevecTBa




Hroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

OIPElENCHUsI TOCTOBEPHOM Hay4yHOMN
HHpOpPMaIUH u KPUTHUKHU
AHTHUHAYYHBIX IIPEICTABICHUI.

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7

Hroro no pazneny 7

- TMPOSIBIIAIONINN BOCIPUUMYHUBOCTD K
pasHbIM BUAAM HCKYCCTBa,
MMOHUMaHue 3MOLIMOHAIIBHOTO
BO3/IEMICTBHS UCKYCCTBA, €T0 BIHUAHUA
Ha IOBEJACHHUE JIIOACH, YMEIOIIUI
KPHUTUYCCKU OLICHMUBATL 3TO BJIUSIHUEC,
- MPOSIBIISIOLINN MIOHUMAaHNe
XYJIOKECTBEHHOW  KYJBTYPbl  KakK
cpeacrBa KOMMYHUKaAIIUA u
CaMOBBIP@KEHHS B  COBPEMEHHOM
O6HleCTB€, 3HAUYCHUA HPABCTBCHHBIX
HOpPM, LEHHOCTEW, Tpaguuud B
HCKYCCTBE.

JdeHb mamsiTv 0
reHoIu/e COBETCKOro
HAPO/Ja HAIUCTAMM U UX
NOCOOHUKAMM B I'OAbI
Beauxoi
OTteuyecTBEeHHOI BOMHBI
Bcemupnblii 1eHb 3eMin
JeHn poccuiickoro
napJiaMmeHTapu3Ma

Pa3nea 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o06maro1iee TOBTOPEHHE 4

- IPOSIBIISIIOIINI TOTOBHOCTB K 3aIlUTE
Ponunel, CIIOCOOHBIN
apryMEHTUPOBAHHO OTCTauBaTh
CyBEpEHHUTET M JOCTOMHCTBO Hapoja
Poccuun u Poccuiickoro rocynapcrsa,
COXPaHSTh u 3alUIIaTh
HCTOPUYECKYIO TIPABIY;

- OpHUEHTHPOBAHHBI Ha AaKTHBHOE
TPaXJaHCKOE ydYacTHE Ha OCHOBE
YBO)XEHHA 3aKOHAa W TIPaBOMOPSAKA,
npaB ¥ cBOOO COrpakaaH

IIpa3auuk BecHbl u
Jlenn Ilo0ean:
JleHb JeTCKHUX

001IeCTBEHHBIX
Opra”u3anui
JleHnb caaBsiHCKOM
IMACBMEHHOCTHU "
KYJbTYPBbI




- OCO3HaHHO u JESATENBHO
BBIPQKAIOMIMKA  HETpHUsITHE  JTI000H
JUCKPUMHHAIMK IO  COLHUAJIbHBIM,

HaI[MOHAIBHBIM, pPacoBbIM,
PEIUTHO3HBIM IpU3HAKaM,
MPOSIBIICHUH 9KCTPEMHU3MA,
TEppOpU3Ma, KOpPYIILIHHY,

AQHTUTOCYJApCTBEHHON JEATEITbHOCTH.
OO0nanaromuil OMBITOM TPaXAAHCKON
COIIMAIBHO 3HAYMMON JEATEITBHOCTH
(B y4YCHHMUYECKOM CaMOYIPaBIICHHH,

BOJIOHTEPCKOM JIBUOKEHUU,
9KOJIOTHYECKHUX,
BOCHHOIIATPUOTHYCCKUX u ap.
00bEIMHEHUSX, aKIUsX,
MporpaMmmax).

Utoro no pazneny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME







ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne
Tema ypoka KoaunuecTBoO JAeKTpoHHbIE UHPpPOBLIE
n/n o0pa3oBaTejibHbIE PeCypPChI
JacoB
®usnka — Hayka O IIPpUPOJIE.
1 Hayunsie MCT(}),K Bl HOLI:HZI:HI/ISI 1 bubmmorexa HOK
i A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero Mupa
Poins 1 MecTo du3uku B
OPMHUPOBAaHHH COBPEMEHHOM
2 Eap HOII;I KapTHHBI 1\/?1/1 a, B 1 bubmorexa LOK
v P . P, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATEeIbHOCTH
Jroaen
MexaHndecKkoe ABMKEHIE.
OTHOCHUTEIBLHOCTD
3 MEXAHUYECKOTO IBHKEHUS 1 bubmmorexa [TOK
' https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpoCTb,
yCKOpEHHUE
4 PaBHOMEpHOE TIpsIMOJIUHEHOE 1 bubnnoreka [JOK
NBIDKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE 1 bubnuorexa [JOK
MPSAMOJIMHEHHOE JBUKECHHUE https://m.edsoo.ru/ff0c372e
CB0001HOE MMaieHuE.
6 VckopeHue cBOOOIHOIO 1 bubmorexa [JOK
p a https://m.edsoo.ru/ff0c39cc
najieHust
KpuBonnHeliHOE nBUXKEHUE.
7 JIBr>kKeHUEe MaTepHaIbHON TOYKH 1 bubmmorexa [JOK
p https://m.edsoo.ru/ffOc3ada
10 OKPYKHOCTH
[IpuHUKIT OTHOCUTENBHOCTH
3 lanunes. MueprmanbHbie 1 bubnunoreka [JOK
cucrteMsl orcyera. [lepBsiit https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
Macca Tena. Cuna. [Ipunnun
9 cymnepro3uiuu cuil. Bropoit 1 bubnmnoreka [JOK
3akoH HeroToHa s https://m.edsoo.ru/ffOc3be8
MaTepHaIbHON TOYKU
10 Tpernii 3akoH HeroTOHA 1U11 bubnnoreka [JOK

MaTCpHUAJIbHBIX TOUCK

https://m.edsoo.ru/ffOc3be8
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11

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tsoxectu. [lepBas
KOCMHUYECKast CKOPOCTb

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3d00

12

13

14

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koaddunment
TpeHust. Cuiia COpoTUBICHUS
NIpU JABMKEHUH TEJIa B )KUAKOCTH
WIIN Ta3e

[ToctynarenbHoe 1
BpalllaTeIbHOE JABIKEHUE
a0COFOTHO TBEPIOTO TeTa.
MowmeHT cunsl. [linedo cuibl.
YcnoBus paBHOBECUs TBEPAOTO
Tena

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3el8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

Nmnynbsc MmaTepuaibHOM TOUKH,
CHUCTEMbI MaTEPUAIbHBIX TOUEK.
Nmnynbe cuibl. 3akoH
COXpAaHEHUS UMITYJIbCA.
PeakTtuBHOC ABHKCHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sneprus
MarepuanbHOU TOUYKU. TeopeMa
00 M3MEHEHUHN KHHETUIECKOH
SHEPrUu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

17

IloTeHunanbHas SHEPTHUS.
[ToTenumanpHas sHEpPrust
ynpyro nepopMupoBaHHOM
npyxuHsl. [loreHnnanbHast
SHEpTHUs Tena BOIU3N
MTOBEPXHOCTU 3€MJIU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorennuanbHBIE U
HeIoTeHIUaIbHBIE CHIIBI. CBS3b
paboTHl HEMOTEHITUATBHBIX CUJIT
¢ U3MEHEHNEM MeXaHHUECKOM
SHEPTUH CUCTEMBI TeN. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«HccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM SHepruu Tena Ha

https://infourok.ru/laboratornaya-
rabota-po-fizike-izmerenie-
zhestkosti-pruzhini-3033844.html
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IIpUMEPE PACTKEHUS
PE3UHOBOTO KI'yTa

KonrponsHas pabora o Teme
«Kunemaruka. /lunamuka.

bu6mmoreka [JOK

20 3aKOHbI COXpaHEHUS B https://m.edsoo.ru/ffO0c4b74
MEXaHUKE»
OCHOBHBIC TIOJI0KCHHUS
21 MOJIEKYJISIPHO-KUHETHUECKON bubnuoreka [IOK
teopun. bpoyHoBCcKOE https://m.edsoo.ru/ff0c4dc2
neuxkenne. uddys3us
XapakTtep JBUKEHUA U https://infourok.ru/konspekt-po-
B3aUMOJIEHCTBHS YACTHI] fizike-dinamika-vrashatelnogo-
29 BelecTBa. MOJIe/H CTPOCHHS dvizheniya-10-klass-5780683.html
ra3oB, KUAKOCTEH U TBEPIBIX
Tel
Macca monexyi. KomuuecTso https://infourok._ru/konsp_ekt—uroka—
23 serectsa, [TOCTONHHAS po—j[eme—massa—l—razmerl—molekul—
kolichestvo-veschestva-
ABOrajipo 3574774.html
https://infourok.ru/konspekt-uroka-
TennoBoe paBHOBECHE. fiziki-v-10-klasse-tema-temperatura-
24 Temneparypa u €€ u3sMepeHue. i-teplovoe-ravnovesie-opredelenie-
[Ikana remneparyp Llenbcust temperatury-energiya-teplovogo-
dvizheniya-m-5269557.html
o5 WUneanpusii raz 8 MKT. bubmuoreka [JOK
OcnoBHoe ypaBuenne MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TeMrepaTypa Kak
MEpa CPpEAHEU KUHECTHYCCKOU
26 SHSPFI/III)/I iBI/I)KeHI/ISI MOJIEKYII. bubmmorexa [TOK
https://m.edsoo.ru/ff0c511e
YpaBHenue Menpeneena-
Knaneiipona
7 3akoH JlampToHa. ['a30BEIe https://foxford.ru/wiki/himiya/zakon-
3aKOHBI daltona-dlya-smesi-gazov
JlaGopatopHnas pabora https://multiurok.ru/files/f-10-klass-
28 «HccnenoBanye 3aBUCUMOCTH Iaborat_ornaia-ral?ota-
MEXy IapaMeTpPaMu COCTOSHHUS eksperimentalnaia.html
Pa3peKEHHOTO ra3a»
N3omporiecce B naeambHOM Ta3e
29 U UX Tpaduueckoe bubmmorexa [OK
https://m.edsoo.ru/ff0c570e
MpeACTaBICHUE
30 Buytpennss sueprus bubnmoreka [JOK

TepMOHHHaMquCKOﬁ CHUCTEMBI U

https://m.edsoo.ru/ff0c5952
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CHIOCOOBI €€ U3MCHEHHSI.
KonunuecTBo Termiotel u padoTa.
Buytpennsis sneprust
OJIHOATOMHOTO HJICAIbHOT'O Ta3a

31 Bune! Teronepenauu bubnnorexa [IOK
2 pea https://m.edsoo.ru/ff0c5c36
V nenpHas TEINIOEMKOCTH
BemiecTBa. KonmuecTBO TEMIOTHI bubmuoreka [JOK
32
IIpU TEeIUIoNepeaaye. https://m.edsoo.ru/ff0c5c36
AnabaTHBIN MpoIecc
IlepBouIii 3aKOH TEPMOAUHAMUKUA
33 u e?o v I/IMCHCHI/II; K ! bubnnorexa [IOK
P https://m.edsoo.ru/ffOc5efc
H30IpoIieccam
HeoOpaTtumocTs poreccos B
34 pu g e. Bropoii I;aII;IOH bubmorexa [IOK
PHPOIC. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKH
35 [Tpunnun nevictus u KITJ1 bubnuoreka [JOK
TEIIOBOM MAIlIMHEI https://m.edsoo.ru/ff0c600a
https://multiurok.ru/files/f-10-klass-
36 ukn Kapnao u ero KIT laboratornaia-rabota-
eksperimentalnaia.html
KOOI HICCKHE TDOGIEMEL https://infourok.ru/konspekt-po-
37 p teme-vtoroe-nachalo-termodinamiki-
TEIUIOOHEPTETUKH 5778210, html
O06o00marmmMii ypox
38 <<M0J'II:K J'IISIII HaZp ¢dusnka Eubmiorexa OK
yAp ) https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJTMHAMUKI
KonTponbHas pabota mo Teme
39 «MonexynsipHas pu3nKa Bubmorexa LIOK
yup ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJTMHAMUKI
ITapooGpa3oBanue u
40 KOI-IIO era nda. Ucnapenue u bubnmorexa LOK
A T p https://m.edsoo.ru/ff0c63b6
KHAIIEHUE
AOCOIIOTHASI 1 OTHOCUTEILHAS
41 BJIQYKHOCTH BO3QyXa bubmmorexa [TOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacwimennsiii nap
TBépnoe Temno.
Kpucranmmaeckue u amopdabie
42 Tella. AHU30TPONHUS CBOMCTB bubmuorexa [JOK

KpucCTaJljioB. >KI/II[KI/IC
KpucTaJlibl. COBpeMCHHBIe
MaTCpHraJibl

https://m.edsoo.ru/ff0c65f0
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IInaBnenue u KpucCTallIn3alus.

43 VY nenbHas TEII0Ta TIABICHUS bubmoreia OK
s ’ https://m.edsoo.ru/ff0c6708
CyOmmmariust
bubmuorexa [JOK
44 v 0
PABHEHHE TEILIOBOro bararca https://m.edso0.ru/ff0c6820
DnekTpu3anus Tel.
45 DiekTpudeckuii 3apsa. [[Ba bubmoreia OK
p A https://m.edsoo.ru/ffOc6bcc
BHJIa YJICKTPUYECKUX 3apsI0B
[IpoBOIHUKHU, TUBTIEKTPUKHU U
46 IIOJIYIIPOBOIHUKH. 3aKOH bubmmoreka [IOK
COXpaHEHUs JIEKTPUIECKOTO https://m.edsoo.ru/ffOc6bcc
3apsa
BzaumoneiicTBre 3apsiioB.
47 3aKkoH KI[ JIOHA Toqfqlilmﬁ bubmorexa [JOK
Y g https://m.edsoo.ru/ffOc6ce4
AIEKTPUYECCKUI 3apsi]l
Hanpsx€HHOCTD
48 ANEKTpUYecKoro noiist. [Tpuniun bubmuoreka [JOK
CYNEPIO3ULINU IEKTPUUECKUX https://m.edsoo.ru/ff0c6df2
nosiey. JInHny HanpsKEHHOCTH
Pabora cun
49 AJIEKTPOCTATHYECKOTO TIOJIS. bubnnoreka [JOK
ITorennuan. PasHocTtb https://m.edsoo.ru/ffOc6f00
MMOTEHITNAIOB
[TpoBOTHHMKY U AUDIICKTPUKHU B
50 JIIEKTPOCTATUYECKOM IIOJIE. bubnnorexa [JOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh
N bubmuoreka [JOK
51 6) .K
JICKTPOCMIOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD MIIOCKOTO
52 KOHJICHCATOpa. DHeprus bubmorera [JOK
A pa- P https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHACHCATOpa
JlabopaTopHas pabota )
53 MAMEDCHILE STEKThOSMKOCTI https://infourok.ru/laboratornye-
MeperHe 3"6 POEMIOC raboty-po-fizike-5359196.html
KOHJICHCATOpa
[Tpunin nencTBus u )
[PUMEHEHHE KOHJICHCATOPOB, https.//_lnfourok.ru/kompl_el_d-
COIIPOBAILHONO AMIADATA rabochih-programm-po-fizike-po-
54 P pata, obnovlennym-fgos-soo-dlya-

CTpYHHOTO IIPUHTEPA.
DneKkTpocTaTHUeCcKas 3aluTa.
3azeMJIeHHE AIIEKTPONPUOOPOB

obuchayushihsya-10-11-klassov-
6724150.html
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DNEeKTpUUECKUH TOK, YCIOBUS
€ro CyIIEeCTBOBaHUS.

https://infourok.ru/prezentaciya-po-
fizike-na-temu-elektricheskij-tok-

55 [Tocrosinubif Tok. Cuita Toka. )
zakon-oma-dlya-uchastka-cepi-10-
Hanpsioxenue. ConpoTuBieHue. klass-4085187 html
3akon OMa Jy1s ydyacTKa 1enu
ITocnepoBarenpHOE,
napajuiesibHOe, CMEIIaHHOE
56 COCMHEHHE MPOBOIHUKOB. bubmuoreka [JOK
JlaGopaTopHas pabora https://m.edsoo.ru/ff0c74f0
«3yueHne cMenaHHOTro
COCIMHEHUS PE3UCTOPOBY»
Pa6ota u moutHoCTH
57 AIEKTPUIECKOTO TOKA. 3aKOH bubmmorexa [JOK
https://m.edsoo.ru/ff0c7838
[xoynsa-Jlenna
3akon OMa 11 MOJTHOM
(3aMKHYTOM) 2IIEKTPHUYECKON
uenu. Kopotkoe 3ambikanue.
58 JlaGoparopHnas pabora bubmmorexa [JOK
https://m.edsoo.ru/ffOc7ae0
«M13mepenune D/IC ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTUBIICHUS
DJICKTPOHHAsS IIPOBOJIUMOCTD https://infourok.ru/prezentaciya-po-
TBEPIBIX METAILIOB. fizike-elektricheskaya-provodimost-
59 3aBHCHMOCTh CONPOTHBIIEHUS razlichnyh-veshestv-10-klass-
METAJIJIOB OT TeMIIepPaTypPHI. 5r81012.html
CBepXIpoBOIUMOCTH
https://infourok.ru/prezentaciya-
60 DNEKTPUYECKUN TOK B BAaKyyMe. elektricheskiy-tok-v-vakuume-diod-
CBoiicTBa JIEKTPOHHBIX MTYYKOB elektronnoluchevaya-trubka-
857126.html
[TonynpoBoIHUKH, UX
COOCTBEHHAs ¥ MpUMeECHas
61 npoBoauMocTh. CBoiicTBa p—N- bubmmorexa [TOK
https://m.edsoo.ru/ffOc84ae
nepexoa. [lomynpoBoJHUKOBEIE
npubopsI
DNEeKTPUUECKUN TOK B
acTBOpax W pacriaBax
62 EJICKTngII/ITOI;. Bubnmorexa LIOK
https://m.edsoo.ru/ff0c82ba
DNEKTPOIUTHYECKAS
JTYcconnanus. JIeKTPOIN3
63 DNEKTPUUECKUN TOK B ra3ax. bubnnoreka [JOK

CaMOCTOATEIBHBIA U

https://m.edsoo.ru/ff0c84ae
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HECaMOCTOSTENbHBIN pa3psl.
Momnnus. [lnazma

DneKkTpudeckue npudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuii ypok 1 bubmuorexka [JOK
«INEKTPOIUHAMHKA» https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no teme
«Qnektpocraruka. [locTosTHHBIN bubnnoreka [JOK

66 . 1
3JeKTpudeckuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»

PezepBubiii ypok. KonTposbHas
67 a601;a o TZEIG ’ 1 bubmmorexa [JOK
}? Y https://m.edsoo.ru/ff0c8c56
DNeKTpOoAMHAMHKA
Pe3epBHbIil ypok.
68 OGog aro }I’/Ipﬁ OK TI0 TeMaM 1 bubmmorexa [JOK
HHATOTIHH Yp https://m.edsoo.ru/ffOc8f6c
10 kacca
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KITACC

JJIeKTPOHHBbIE NN (pPOBbIE

Ne i/m Tema ypoka KoaunuecTtBO
o0pa3oBaTejibHbIE PeCypChl
4acoB
MarunutHoe nosne. Uy 1551
1 MAarHUTHOTO IOJIS CI/IIJ[I};KH 1 bubmotera [JOK
' https://m.edsoo0.ru/ff0c9778

Awmriepa.

JI/p Nel «Habmronenue

2 €HCTBHSI MArHUTHOTO TTOJISI HA 1 bubmorexa HOK
A https://m.edsoo.ru/ff0c98fe
TOK»

JleficTBME MarHMuTHOTO IOJISI
Ha JBUXK s 3apsDKECHH
3 qacin ygl:;; Jlo Ie)H a o 1 bubmorera [JOK
1y . PEHId. https://m.edsoo.ru/ffOc98fe
MarsuTHBIC CBOMCTBA
BEIIIECTBA.
DNeKTPOMarHUTHASE MHYKIIHSL.

4 MarunuTHbIi iotok. [IpaBuio 1 bubmuoreka [JOK
Jlenia. 3akoH https://m.edsoo.ru/ff0c9acO
AJIEKTPOMATrHUTHOW WHIYKIIHH.

OJ1C unaykuu B bubnmoreka [JOK

5 1
JBUKYIIMXCS IPOBOJAHHUKAX. https://m.edsoo.ru/ff0c9df4
Jl/p N2 «/3yueHue siBJICHUS https://infourok.ru/yavlenie-

6 3JIEKTPOMArHUTHOM 1 elektromagnitnoj-indukcii-11-klass-
MHIYKLIHR. 5852120.html
SIBiaeHune caMouH 15078

7 MNHayKTHBHOCTH gy::eu THS 1 bubmotexa [JOK

ek i P https://m.edsoo.ru/ff0cal50
MAarHUTHOTO TTOJIS.

8 Camounnaykuus. JHeprus 1 bu6nuorexa [IOK
marauTHoro nosns. C/p. https://m.edsoo.ru/ff0ca600
CB00OOHBIE KOICOAHNS. https://infourok.ru/konspekt-uroka-
I"apMOHHYECKHe KOTebaHus. fiziki-v-klasse-po-teme-deystvie-

9 1 magnitnogo-polya-na-

dvizhuschiysya-zaryad-
3627902.html

10 3aTyxarollre U BbIHYK/ICHHbIE 1 bubnmnoreka [JOK
KoJnebanus. Pe3oHanc. https://m.edsoo.ru/ff0cab82
Jl/p Ne3 «Omipenenenue

1 YCKOPEHUs1 CBOOOTHOTO 1 bubnnoreka [JOK

MNaaCHUs Mpu MoMoIunu
MassTHHKaA)).

https://m.edsoo.ru/ffOcad58



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

CBoOogubie
3JIEKTPOMArHUTHBIE
KoyieOaHus. AHAJIOTHS MEXKITY

bubmuoreka [JOK

12 MEXaHUYECKUMU U https://m.edsoo.ru/ff0caf06
3J€KTPOMAarHUTHBIMU
KOJICOaHUSIMU.
I"apmonnueckue https://infourok.ru/laboratornaya-
3IIEKTPOMArHUTHBIE KOJIEOaHUs rabota-po-fizike-na-temu-
13 B KOJICOATEIbHOM KOHTYpE. opredelenie-uskoreniya-
dopmyia ToMCOHA. svobodnogo-padeniya-pri-
pomoschi-mayatnika-2957450.html
[IepeMeHHBII ANEKTPUYECKUI
TOK. Pe3ucrop B nenu
14 IIEPEMEHHOTI0 TOKA. bubmmoreka [IOK
Konpnencarop u karymka https://m.edsoo.ru/ff0cb820
WHIYKTUBHOCTH B LIETIN
MIEPEMEHHOT0 TOKa.
15 Pe3onanc B anekTpudecKoit bubnnoreka [JOK
LEIN. https://m.edsoo.ru/ff0cbh9c4
ABTtokoneOanus. ['eneparop
16 MePEMEHHOTO TOKa. bubmorexa HOK
https://m.edsoo.ru/ff0cbb86
Tpauchopmarop.
[IpousBoacTBO, Nepegava u
17 H(l))Tpe6J'IeIIl{I/Ie 3neK§piquKoﬁ bubmmorexa [JOK
https://m.edsoo.ru/ffOcbd34
suepruu. C/p.
BoJtHOBEIE SBIEHUS. https://infourok.ru/prezentaciya-po-
XapaKTepUCTUKHU BOJHBL. fizike-na-temu-generator-
18 PacrpocTpaHeHHE BOMH B peremennogo-toka-transformator-
YOPYrUX cpefax. Y paBHEHHE 895091.html
rapMOHHMYECKOU yIpyrou
BOJIHBI.
19 3BYKOBBIE BOJIHBI. bubnunoreka [JOK
https://m.edsoo.ru/ff0cc324
Hurepdepenuus, tudpaxius https://infourok.ru/lekciya-
¥ TONSAPU3ALHSA MEXaHUUECKHX ekologicheskie-riski-racionalnoe-
20 BOJIH. ispolzovanie—enerqgresursov—
energosberezhenie-i-
resursosberegayushie-tehnologii-
kultura-5278843.html
DNIEKTPOMArHUTHOE TOJI€.
bubmuorexa [JOK
21 OneKTpOMarHuTHas BOJIHA.

[TinmoTHOCTE OTOKA

https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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SJICKTPOMAarHuTHOT O
N3TYyUYCHUA.

[IpuHLIHIIBL paIHOCBS3H.

bu6mmoreka [JOK

22 M
ORI M https://m.edsoo.ru/ffOcccOc
JNETCKTUPOBAHUE.
CBolcTBa 2JIEKTPOMArHUTHBIX
23 BoJH. Pacpocrpanenue bubmorexa LOK
) poctb https://m.edsoo.ru/ffOccfe0
panuoBoJiH. Paguonokanus.
ITonsiTHE O TENEBUACHUM. https://infourok.ru/urok-na-temu-
Pa3BuTHE CPEICTB CBA3M. principy-radiosvyazi-modulyaciya-i-
24 : i
detektirovanie-11-klass-
5488637.html
o5 K/ p Nel no teme «Konebanus bubmmoreka [JOK
Y BOJHBI». https://m.edsoo.ru/ffOcc6f8
Ckopoctsb cBeta. [IpuHmun
26 Fmﬁieﬁca 3akoH 0p a:(CHI/IFI bubmorexa LIOK
' P https://m.edsoo.ru/ff0cd350
CBeTa.
97 3aKOHBI PEJIOMIICHHUS CBETA. bubnuoreka [JOK
[TonHoe oTpakeHue cBeTa. https://m.edsoo.ru/ff0cd4e0
JI/p Ned «M3mepenne
28 HOII)(aSaTeJ'I}I I epJIOMJIeHHﬂ bubmorexa HOK
P https://m.edsoo.ru/ffOcd7f6
CTEKJIa.
JIunsel. [Toctpoenue
29 M300paXeHH B TMH3E. bubnmoreka [JOK
dopMyra TOHKOU JIUNH3BI. https://m.edsoo.ru/ffOcd67a
VBenandeHue JTUH3bI.
30 [TocTpoenue n3obpakeHuii B bubnuorexa [JOK
munze C/p. https://m.edsoo.ru/ffOcdd1e
JI/p Ne5 «Omnpenenenue https://infourok.ru/laboratornaya-
OITHYECKO CHIILI U rabota-4-izmerenie-pokazatelya-
31 )OKYCHOTO PacCTOSHUS prelomleniya-stekla-5632653.html
cOOMparoIIe TUH3BI».
32 Hucniepcus ceera. https://infourok.ru/dispersiya-i-
UurepdepeHnus ceeTa. interferenciya-sveta-609556.html
ndpaknus ceera. I paHuIlel
33 f I/(Ibl\feHIiIIMOCTI/I o bubmmorexa [TOK
P . https://m.edsoo.ru/ffOced22
TE€OMETPHUUYECKOM ONTUKH.
34 JudpaxknuonHas pemierka bubnnoreka [JOK
https://m.edsoo.ru/ffOcf02e
35 JI/p Ne6 «M3mepenue 1inHbI https://infourok.ru/prezentaciya-po-

CBETOBOM BOJIHBIY.

fizike-po-teme-linzy-uvelichenie-



https://m.edsoo.ru/ff0ccc0c
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https://m.edsoo.ru/ff0cd7f6
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linzy-formula-tonkoj-linzy-
postroenie-izobrazhenij-v-
sobirayushej-linze-4181419.html

JI/p Ne7 «Ounienka

bu6mmoreka [JOK

36 MHOPMALIMONHOH eMKOCTH https://m.edsoo.ru/ffOcf862
KOMIIaKT-AHCKay.
37 [TonepeyHocTh CBETOBBIX bubmumorexa [IOK
BoJiH. [lonsipusanus ceera. https://m.edsoo.ru/ffOcfa42
3aKOHBI 3JIEKTPOIUHAMUKU U
38 IPUHLIAIT OTHOCUTEIBHOCTH. bubmmorexa [IOK
[Tocrynarte! Teopuun https://m.edsoo.ru/ffOcfc68
OTHOCHUTEJIbHOCTH.
39 DJIEMEHTHI PENSATUBUCTCKOMN bubnuoreka [JOK
ITUHAMHUKH. https://m.edsoo.ru/ffOcf6f0
Buapl uznyuennii. Ucrounuku
40 cBeta. CHIEKTphI U bubmorexa HOK
' pu https://m.edsoo.ru/ffOcfel6
CHEKTPaJIbHBIN aHaIH3.
JI/p Ne8 «Habmronenwue
41 CIUIOIIHOTO W JIMHEHYaTOro bubmmorexa [IOK
https://m.edsoo.ru/ffOcffc4
CIEKTPOBY.
42 [Ixana 3MeKTpOMarHUTHBIX bubnuoreka [JOK
BOJIH. https://m.edsoo.ru/ff0d015e
43 K/p Ne2 no teme «OnTuka» bubnuoreka [JOK
https://m.edsoo.ru/ff0d04a6
®oroaddexrt. [Ipumenenune https://infourok.ru/referat-
44 doTosddexra. fotoelementi-i-ih-primenenie-klass-
3838173.html
®otonsl. KopnyckynspHo
45 BOJIHOBOU Jyanu3Mm. J[aBieHue bu6mmoreka [IOK
cBeTa. XMMHUYECKOE JEHCTBHE https://m.eds00.ru/ff0d0302
CBeTa.
46 CBeToBBIC KBAHTBI bubmuoreka [JOK
®dororpdexr. C/p. https://m.edsoo.ru/ff0d091a
Ctpoenue atoma. OTBITHI
47 Pesepdopna. Kantossie bub6nuorexa [IOK
noctynatel bopa. Monens https://m.edsoo.ru/ffOdOafa
aroMa Boziopoaa no bopy.
48 Jlazepsl. bubmuorexa [IOK
https://m.edsoo.ru/ff0dOafa
49 Crpoenue aToMHOTrO sipa. bubnmnoreka [JOK

Snepusie cunbsl. OOMeHHas

https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0d015e
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MOJIEJIb SJIEPHOTO
B3aUMOJICUCTBUSL.

3H€pI‘I/ISI CBs3U aTOMHBIX ACP.

bubmuoreka [JOK

S0 https://m.edsoo.ru/ff0d0fd2
PagnoaktuBHOCTE. BUin! https://infourok.ru/fizika-
PAMOAKTUBHOTO H3TyJEHHS. elementarnyh-chastic-11-klass-

51 3aK0H paIMOAKTHBHOTO 5733635.html
pacnana. [lepuon
noJjrypacrnaja.

59 3aKoH paIMOAKTUBHOTO bubnmoreka [JOK
pacnama. C/p. https://m.edsoo.ru/ff0d1162
Metopl HaOMIOIeHUS U

CIUCTpAalU DJIEMCHTAPHBIX
53 E)IaCTI/IHI.) I/LIICKYCCTBCHHaSIp bubmmorexa [JOK
https://m.edsoo.ru/ff0d1356
PAaAOAaKTUBHOCTD. }IaepHme
peakuuu.
eneHue saep ypana. Llennas
o4 ;I)[eaKuI/m I[GJIEI:HZII; HI{CLII)HBIﬁ bubmmorexa [JOK
https://m.edsoo.ru/ff0d0e38
peakTop.
TepMosiiepHbIC PeaKIuu. https://externat.foxford.ru/polezno-
55 znat/wiki-astronomiya-solnechnaya-
sistema
[TpumeHeHue saepHOi

56 sHepruu. M30Tomsl. https://infourok.ru/lekciya-po-
brnonornyeckoe neiicTBre astronomii-solnce-4189470.html
PaaOAKTUBHBIX U3Ty4YECHUMN.

Tpu sTana B pa3Butun Gpu3nuku http://class-fizika.ru/11_a7.html
57 3JIeMEHTapHBIX YaCTHII.
OTKpBITHE IO3UTPOHA.
AHTHYACTHUILIBI.
Jlentonsl. Anponsl. KBapku. https://infourok.ru/prezentaciya-po-
58 astronomii-nasha-galaktika-
6115456.html
K/P Ne3 mo teme «KBantoBast https://infourok.ru/urok-17-
usnkar. nestacionarnaya-vselennaya-a-a-

59 fridmang-bolshoi-v'zrvv-rel-ikto'voe-

izluchenie-uskorenie-rasshireniya-
vselennoj-temnaya-ene-
6150217.html

60 ConHeyHas cucTeMa. https://urok.1sept.ru/articles/682829

61 Comnnue. OcHOBHBIE https://infourok.ru/komplekt-

XapaKTCPUCTHUKU 3BC3 1.

rabochih-programm-po-biologii-po-



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

obnovlennym-fgos-soo-dlya-
obuchayushihsya-10-11-klassov-
6725593.html

Bnytpennee crpoenue ConHna

https://infourok.ru/prezentaciya-rol-

62 U 3BE3]]. DBOJIIOLUS 3BE3I. 1 fiziki-v-razlichnih-sferah-
deyatelnosti-3005755.html
MieuHslii yTh - HaIIa https://infourok.ru/urok-astronomii-
Tanaktuka. I adakTHKH. tema-sovremennye-dostizheniya-i-
63 1 rol-astronomii-zhizn-i-razum-vo-
vselennoj-obzornaya-lekciya-ili-
doklady-soobshen-4940134.html
CtpoeHue U 3BOIOIUS https://infourok.ru/formirovanie-
Bcenennoii. C/p. elementov-fizicheskoj-kartiny-mira-
64 1 pri-izuchenii-sistematicheskogo-
kursa-fiziki-osnovnoj-shkoly-
4992075.html
PesepBHblit ypok https://infourok.ru/urok-
65 4 fizicheskaya-kartina-mira-
2080316.html
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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