


IHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢pusnke 6a30BOro ypoBHS HA YPOBHE CpeaHEro o01iero oopazoBaHus pa3padoTraHa
Ha OCHOBE TIOJOXKEHMH U TpeOOoBaHMU K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelbHOM
nporpammsl, ipeactabiieHHbIX B DI'OC COO, a takxe ¢ yuérom (emepanbHOil paboueii mporpaMMbl
BOCIHUTAHMSI W KOHUENIMH MpenojaBaHus ydeOHoro mpenMera «®Pusnuka» B 00pa3oBaTeIbHBIX
opraam3anusx Poccuiickoii eneparuu, pean3yrmnux OCHOBHbIC 00pa30BaTeIbHBIC TPOTPAMMEI.

Copnepxanue nporpammbl 10 ()M3MKE HANpaBiIeHO HAa (HOPMUPOBAHHE ECTECTBEHHO- HAYYHOM
KapTuHbl Mupa obydaromuxcst 10—11 kimaccoB npu o0ydeHnn ux Qusuke Ha 0a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-JIeITeIbHOCTHOTO TToaxoaa. [Iporpamma o ¢usuke coorBeTcTByeT TpedoBanusm OI'OC COO
K IJIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM U METANpEAMETHBIM pe3yjbTaTaM OOYYCHHUS, a TaKXKe
VUUTHIBAET HEOOXOAMMOCTh PEATU3allid MEXKIPEIMETHBIX CBS3eH (PU3UKH C €CTECTBEHHO-HAYyYHBIMH
yueOHBIMU TIpeaMeTamMu. B Heil onpenensroTcss OCHOBHBIE LEIH M3Y4eHUs (GU3UKH HA YPOBHE CPEIHETO
obmiero o0Opa3oBaHus, IUIaHUPYEMble pe3yJbTaTbl OCBOCHHS Kypca (U3UKU: JIMYHOCTHBIE,
MeTarpeMEeTHBIC, TpeAMETHbIE (Ha0a30BOM YPOBHE).

[Tporpamma o Gpu3MKe BKITIOYALT:

® [UIAHUpYEMBIE pE3yJabTaThl OCBOEHHUS Kypca (u3uku Ha 0a30BOM ypOBHE, B TOM 4YHCIE

MPEAMETHBIC PE3YJIBTATHI IO TOAaM 00 yUEHHUS;

e cozaepxanue yueOHoro npeamera «dusnkay no rogam o0ydeHus.

®u3rka Kak Hayka O Haubosee OOIIMX 3aKOHAX MPUPOJBI, BHICTYNAs B KauecTBE Y4eOHOTO
npeaMera B IIKOJIE, BHOCHUT CYIIECTBEHHBIH BKJIQJ B CHCTEMY 3HAHHH 00 OKpYKalolleM MHpe.
[IkonpHBIA KypCc (U3UKH — CHCTEMOOOPA3YIONIUH ISl €CTECTBCHHO-HAYYHBIX YYEOHBIX TPEIMETOB,
MOCKONIbKY (DM3MUYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIECCOB W SBICHUM, H3y4aeMbIX XHUMHEH,
Oouonorueit, ¢usnyeckoil reorpadueil m actpoHomuen. lcmonb3oBaHWE U AaKTUBHOE MPUMEHEHHE
¢u3NyecKUX 3HAHUM oOmpenenseT XapakTep M pPa3BUTHE pa3HOOOpa3HBIX TEXHOJOTUH B cdepe
SHEPTETUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, TIOJYyYEHUS HOBBIX MAaTEPHAJIOB C 3aJJaHHBIMH CBOMCTBAMU
u gapyrux. M3yuenue QU3MKM BHOCHT OCHOBHOW BKIaJ B (OPMHpOBAHHE E€CTECTBEHHO-HAYYHOU
KapTUHBI MuUpa oOyuaromuxcs, B (OpMUpPOBaHHE YMEHUW MPUMEHATh HAYYHBIH METOJ MO3HAHUS TpU
BBITIOJITHCHUH UMH YUYEOHBIX UCCIIEIOBAHUH.

B ocHoBy kypca ¢Gu3MKK 7 YpOBHSA CPEIHETO OOIIETo 00pa3oBaHUs TMOJIOKEH pAIl HICH,
KOTOPBbIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajd U3 BCEX pa3/ieloB (PU3MKH, BKJIIOYAET KaK BOIPOCHI KJIACCHUYECKOH, TaKk H
COBpEMEHHOU (pU3HKH.

Hoes eenepanusayuu. B cooTBeTCTBUM ¢ HeW Marepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢usnueckux teopwii. Bemymmm B Kypce siBhsieTcss GOpMUPOBAHUE MPENCTABICHHM O CTPYKTYPHBIX
YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.

Hoes eymanumapuszayuu. EE peanuzanus mpeanonaraeT MCHOIb30BaHUE T'yMaHUTApHOTO
MoTeHIMana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHS (DU3HKHU C PA3BUTHEM OOIIECTBA, a TAKKE
C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMH M SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Qu3nku mnpearnonaraet 3HakOMCTBO C IIMPOKUM KPYTOM
TEXHUYECKUX U TEXHOJIOTHYCCKUX MPHUIIOKEHU N3yUYCHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEICTBOM BBEIEHUS 3JIEMEHTOB COJEPKAHMUS, TOCBAIIEHHBIX
AKOJIOTHYECKUM TpoOJIieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkke 00CYXKIEHUs MPOOIIEM pallMOHAIBHOTO MIPUPOIOTIONIE30BAHMS U
9KOJIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMH DJIEMEHTaMHU Kypca (M3MKH Ha ypOBHE cpenHero olmiero odpa3oBaHus
ABJIAIOTCS (u3ndeckue Teopuu ((GopMupOBaHHE MPEACTABICHUN O CTPYKType IOCTPOCHHUs
¢usnyeckoil TeopuH, poau (PyHIAMEHTAJIbHBIX 3aKOHOB M IPHUHLUIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPHPOJE, TPaHUIAX MPUMEHUMOCTH TEOpHUi, JUIs ONHCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUI U IIPOLIECCOB).

CucTeMHO-IeSTeTbHOCTHBIN MOIX0 B Kypce (GU3UKU peasln3yeTcs MPEexe BCEro 3a cuér
OpraHu3alK 3KCIEPUMEHTAILHON JesITeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCHOJIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPHUMEHTOB U
nabopaTopHbIX paboOT, KOTOpbIE B Mporpamme 1o (u3uke OOBEAMHEHBI B OOIIMK CIHCOK
YUEHHUYECKUX MPAKTUYECKUX paldoT. BelaeneHue B ykazaHHOM mepeuHe Ja0opaTOpHBIX padoT,
IPOBOJIUMBIX JJISi KOHTPOJS U OLIEHKH, OCYIIECTBIIAETCS YYaCTHHKaMU 0Opa3oBaTelIbHOTO
mporecca UCXOos U3 0COOCHHOCTEH TUTAaHMPOBAHMS U OcHameHus kabuuera usuku. [lpu sTom
o0ecrieunBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHSIMHU IPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
HCCIIEIOBAaHMsI 3aBUCUMOCTEH (U3MYECKHUX BEIMYMH M IOCTAaHOBKY OIBITOB IO IPOBEPKE
IIPEUIOKEHHBIX THIIOTE3.

Bornbiioe BHUMaHUE yAENsSeTCs PEIICHHIO pacu€THBIX M KauyeCTBEHHBIX 3a1ad. [Ipu sTom
IUTsL pacu€THBIX 33/1a4 PUOPUTETOM SIBIISIOTCS 33/1a4H C SIBHO 33IaHHON (PU3MUECKON MOJEIBIO,
MO3BOJISIOIINE NPUMEHATh M3Y4YEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KakK M3 OJIHOTO pasfelna
Kypca, TaK U UHTErpUpys 3HAHUS U3 Pa3HbIX pa3zienoB. [[1s kauecTBEHHBIX 33124 IPUOPUTETOM
ABIISIIOTCSL  3aJaHusi Ha OOBSCHEHHWE TPOTEKaHUS (HU3MUECKUX SBICHUH M TPOIECCOB B
OKpY’KaloIel XKU3HH, TpeOyromue BbIOOpa (PU3MUECKOM MOJENH JUIsl CUTyallud MPAKTUKO-
OPUEHTHUPOBAHHOI'O XapakTepa.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO k MarepuanbHO-TEXHHUYECKOMY
oOecrniedyeHn0 ydyeOHOro mpouecca 0a30BbIii ypoBeHb Kypca (U3MKHM Ha YPOBHE CpEIAHETO
o0miero oOpa3oBaHMsI OJDKEH M3y4aThCs B YCJIOBHSAX NMPEIMETHOTO KaOWHeTa (PM3MKH HIIH B
YCJIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO 1MKIa. B kabuHere
(¢u3MKN JOIKHO OBITH HE00X0AMMOE JabopaTOpHOE 000PYIOBaHME JIsl BBITOJIHEHHS YKa3aHHBIX
B TmporpamMme 10 (U3MKE YYCHHYECKHX TMPAKTHUYECKUX paboT W  JIEMOHCTPAIlMOHHOE
obopynoBaHue.

JleMoHCTpalliOHHOE 000py/noBaHUEe (POPMUPYETCS B COOTBETCTBUM C TMPUHIUIIOM
MUHUMAaJIBHON JOCTATOYHOCTU U 00ECHEeunBaeT MOCTAHOBKY IEPEUHCIIEHHBIX B MpOrpaMmme Io
¢u3nKe KIIOYEBBIX JAEMOHCTpAalMi A HMCCIENOBAHUS H3YyYaeMbIX SIBICHHH W TPOILECCOB,
AMITUPUYECKUX U PYHTAMEHTATFHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe 000OpyAOBaHME ISl YUEHHYECKUX HpPAaKTHUECKUX paboT (opmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M oOecreunBaeTcs B pacuéTe OJIHOTO KOMILIEKTa Ha IBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1IaOOpaTOpHOro 0O0OpYNOBaHMUS JIOJIKHBI OBITH
MOCTPOEHBI Ha KOMILUIEKCHOM HCIOJIh30BAHUU AHAJIOTOBBIX M MHU(POBBIX MPHOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUC MU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIETSAMH U3Y4eHUS PU3HKH B 00111eM 00pa30BaHUU SBISIOTCS:

e (opMupoBaHHEe HWHTEpeca M CTPEMJICHHS OOYyYaroIUXcs K HAYYHOMY H3yYCHHIO

HOPUPOIBI, pa3BUTHE UX UHTEUIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;
e Dpa3BUTHE TMPEJICTABICHUH O HAayyHOM MeETOJe TO3HaHUA U (opMupoBaHHE
UCCIIEI0BATEIBCKOIO OTHOILEHHS K OKPYKAIOIIUM SIBIICHUSM;



(dopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa H3y4eHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (PH3UKH;

dopMupoBaHne yMEHUH 0OBSICHATD SBJICHUS C HCIOIb30BaHHEM (PU3MYECKUX 3HAHUN U
HaY4YHBIX JJOKA3aTEJIbCTB;

dopMupoBaHue MPEACTABICHUH O PO (PU3UKU JUIS PA3BUTHS JPYIHX €CTECTBEHHBIX
HaYK, TEXHUKH U TEXHOJIOTHIA.

JlocTrKEeHUEe ITHX IIeJiei 00eCeunBaeTCsl PEIICHUEM CIISAYIOIINX 3a/1a4 B MPOIIECCe
M3YYeHHS Kypca QU3UKH HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

npruoOpeTeHne CUCTEMBbl 3HaHUH 00 OO0MMX (PU3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUsX, BKIIOYAsi MEXaHHUKY, MOJICKYJIAPHYIO (HU3HKY, IEKTPOANHAMUKY, KBAHTOBYIO
(GU3UKY U 371€MEHTHI acTPO(YU3UKH;

dopMupoBaHHe YMEHHMH MPUMEHATh TEOPETHYECKUE 3HAHHUA JUIS OOBSICHEHHS
¢u3nUecKuX SBICHUH B TNPUPONE W ISl TPUHATHA TPAKTHYECKUX pPEUICHHH B
IIOBCETHEBHOM KH3HU;

OCBOEHHE CIIOCOOOB PpEHICHHs] PA3IMYHbIX 3a4ad C SBHO 3aJaHHOW (HU3MUYECKOM
MOZEbI0, 3a7ad, MOJPa3yMEBAIOIIUX CaMOCTOSITENBHOE CO3JaHue (U3MUECKOM
MOJIEJH, a/ICKBaTHOW yCIIOBHSIM 331a4H;

NOHMMaHue (PU3MUYECKUX OCHOB M NPUHIMUIIOB JCWCTBUS TEXHUYECKHX YCTPOMCTB M
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METO/IaMH CaMOCTOSATENIFHOTO IUIAHUPOBAHMS M MPOBENCHUS (DU3MUECKUX
OKCIEPUMEHTOB, aHaJlM3a M  WHTEpHpeTalud  WHPOPMALUHU,  ONPEACICHUs
JIOCTOBEPHOCTH TIOJIyYEHHOTO PE3yJIbTaTa;

CO3JJaHNE YCJTIOBHUH JJIS pa3BUTUS YMEHHUH MPOEKTHO-UCCIIE0BATEIbCKOM, TBOPUECKOM
NeSITETTHHOCTH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro 0O0IIero oO0pa3oBaHUA
otBoautcs 136 gacos: B 10 kiacce — 68 yacor (2 yaca B Hemeno), B 11 kimacce — 68 vacos (2
yaca B HEJIEJIO).

[Ipennaraemslii B mporpamme 1no Gusnke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padoT

ABJICTCA PCKOMCHAOBAHHBIM, YYUTCIIb ACJIACT BI>I60p MMPOBCACHUA Ha60paTOpHLIX pa60T )51
OIIBITOB C y‘léTOM UHAUBUAYAJIBbHBIX ocoOeHHOCTEH O6y‘{aIOH.[I/IXC$I.



COJEP)KAHUE OBbYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka ¥ MeTOIbI HAYYHOT'O IO3HAHMS
®usnka — Hayka o npupone. Hayunele meTroasl NO3HaHUS OKpyxkaromero mupa. Poib
HKCIEPUMEHTA U TEOPUH B IIPOLIECCE MO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NUECKUX SBJICHUN U mporeccoB. Hayunsle runotessl. Ousnueckue
3aKOHBI M TEOPHH. | paHUIIBI HPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpHHIIUT COOTBETCTBUSI.

Ponws u mecto pusuku B hopMHUpOBaHUKM COBPEMEHHOW HAay4YHOW KapTHHBI MUDA, B
MPAKTUYECKOU JIeSITEIbHOCTH JIIOICH.

Jlemoncmpayuu

AHazorosble U HU(POBBIE U3MEPUTETIbHBIE TPUOOPHI, KOMIBIOTEPHBIE JATUHKU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. (OTHOCUTEIBHOCTh MEXaHMuYecKoro JBumxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienue, CKOpocTh (CpenHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHE
MaTEpHUaIbHOW TOYKH, UX MPOEKLIUHU HA OCH CHUCTEMbI KoopAuHAT. CII0)KEHHE NEPEMEIEHUN U
CJIO’KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOpEHHOE MpsMOoJIMHEiiHOoe aBwkeHue. ['paduku 3aBHUCUMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEepEMEIIEHNS MaTepruaibHOU TOUYKHA OT BPEMEHH.

CBobosaHoe nasieHue. Y CKOpeHrne CBOOOAHOTO MaIeHusI.

KpuBonuHeliHoe nBMKeHHE. [[BHJKEHHME MaTepualbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM IO MOAYJIO CKOpPOCTBIO. YTIJIOBasl CKOpPOCTh, JIMHEWHass ckopocTh. Ilepmon u
yactoTta obparenus. LleHTpocTpemMuTenbHOe yCKOpEHHE.

TexHuueckue ycTpocTBa M NPAKTHUECKOE MPUMEHEHHE: CIHIOMETp, JIBU)KEHUE
CHaps10B, LICTTHbIE U PEMEHHBIE NTEpENaYH.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHUS.

[TpeoOpa3zoBaHue ABMKEHUI C UCIIOIB30BAHUEM MTPOCTHIX MEXAHNU3MOB.

[Tanenue Ten B BO3AyX€E U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenue nBuxeHus Tena, OpoIeHHOro MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst cCBOOOIHOTO MaICHUS.

HampasneHnne ckopocTH Npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomoi

N3y4eHrne HEpaBHOMEPHOT'O ABM)KEHHUS C LIEIIBIO ONPEAEIEHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIEHMS ~ MEXAYy  IYTSIMHM,  I[POMAEHHBIMM  TEJIOM  3a
MOCIeZIOBAaTENbHbIE pPaBHbIE MPOMEXKYTKH BPEMEHH IIPHU PaBHOYCKOPEHHOM JIBUJKEHUHU C
Ha4yaJbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABUKEHUS MIApUKa B BA3KOW KUIKOCTH.
N3yueHne ABMKEHUS Tena, OPOLIEHHOTO0 TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocuTensHOCTH ["anunes. [lepsiil 3akoH HetoToHa. MHEpLMaIbHBIE CUCTEMBI
OTCY€Ta.



Macca tena. Cuna. Ilpunmun cynepnosunuu cui. Bropoit 3akoH HerootoHa s
MarepuanbHOUM TOUKU. Tpetnii 3akoH HproTOHA 7151 MaTepUANIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokos, cKoyibkeHus, kadueHus). Cuna tpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXKEHUs U cuiia TpeHus nokost. Koagdumuent tperns. Cunia conpoTUBICHUS
MIPU ABUKEHUU TeJla B )KUJIKOCTH WM rase.

[TocTynaTensHOE U BpamaTeabHOE IBHKEHHE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpameHus. [lnedo cumbl. YcCnoBUS paBHOBECHS
TBEPIOTO TeA.

TexHuueckue yCTPONCTBa W TMPAKTHUUECKOE MPUMEHEHHE: TMOJIIUIHUKY, JIBIXKCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBiieHME MHEPLUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIIUX TEJI.

Bropoii 3akon HerotoHa.

W3mepenue cu.

CrnosxeHue cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(hopMaIim.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaJICHHUH.

CpaBHEHHE CUII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKEHHUSL.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3ydeHue ABMXEeHUS OpycKa MO HAaKJIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U PE3UHOBOM
oOpasiie, OoT ux aedopmaIuu.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOIO TeJa, UMEIOLIETO OCh BPAILLEHHUS.

Tema 3. 3akonwl coxpanenus 6 Mexanuxe

HNMnynsc MaTepranbHOM TOYKH (TeNa), CACTEMbl MaTePUATbHBIX TOUEK. MIMITyIbCc CHITBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHeHUs! UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cunbl. MOIITHOCTD CHJTBIL.

Kunernyeckass sHeprusi MarepualbHON Touku. TeopeMa 00 W3MEHEHUU KUHETHUYECKOM
SHEpPTUH.

[TorennuanbHas sHeprus. [loTeHIManbHas YHEPTUS YIPYTro AeGOpMUPOBAHHON MPYKUHBIL.
[ToTenunanpHas 3Heprus Tena BOJIN3H MOBEPXHOCTH 3EMITH.

[ToreHunanbHble U HEMOTEHIUAIbHBIE CUITBL. CBS3b pabOThI HEMOTEHIIUATIBHBIX CHJI C
M3MEHEHHEM MEXaHWYEeCKOW SHEPTUHU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPruu.

VYrpyrue u Heynpyrue CToJIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa U IPAKTUYECKOE IMPUMEHEHHUE: BOAOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABUXKEHUE.

[Tepexox MOTEHIMATBLHON SHEPTUH B KWHETUYECKYIO H 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul



N3yueHre aOCONIOTHO HEYHNPYroro yjaapa ¢ TOMOIIBIO JBYX OJMHAKOBBIX HHUTSIHBIX
MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHUJIbI C W3MEHEHHEM MEXAHWYECKOW JHEPrHMM Tejla Ha
MIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Pasznen 3. Mosekyasipuasi Gu3nKa M1 TEPMOTUHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOT meopuu

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U UX OINBITHOE 00OCHOBAHUE.
BpoynoBckoe aBwkenue. Auddysus. Xapaktep IBWKEHUS W B3aMMOACUCTBUS YaCTHUIL
BeliecTBa. MoJenu CTPOCHHsS Ta30B, XHIKOCTEW W TBEPABIX Tel U OOBSICHEHHWE CBOWCTB
BEILIECTBA HAa OCHOBE 3THUX Mojeneld. Macca um pasmepsl Moisiekyl. KosimuecTBo BemiecTsa.
[TocrossnHast ABorajpo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSPHO-KMHETUYECKOUW TEOpHUH
uaeanbHoro rasza. AOcomroTHas TeMmIeparypa Kak Mepa CpelAHel KHHETUYECKOW HHEpruH
TEIUIOBOrO JBWKEHHMS dactul Tra3a. lllkana temneparyp KenbBuHa. ['a30Bble  3aKOHBI.
VpaBuenue MenpaeneeBa—Knaneitpona. 3akon Jlanmerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSIHHBIM KOJMYECTBOM BermlecTBa. ['paduueckoe mpeacTaBieHne U30MPOIECCOB: U30TEPMa,
n30Xxopa, u3obapa.

TexHUYECKHE YCTPONCTBA U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKY
OpPraHUYECKUX COCIUHEHHM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHS.

Mopens onbiTa lITepHa.

OnbIThI, 1OKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mopaenb, HLTIOCTpUpYIOLIas IPUPOLY AaBICHUS ra3a Ha CTEHKU COCY/a.

OneIThI, MUTIOCTPUPYIOLINE YPABHEHUE COCTOSTHUS MI€AIBHOIO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHue Macchl BO3JyXxa B KIACCHOM KOMHATe Ha OCHOBE H3MEpeHuM o0béMa
KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEKy TapaMETPAMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ochogbl mepmoOuHamuKu

TepMonnHaMuueckass cUCTeEMa. BHYTpEHHs SHEprusi TEPMOJAMHAMUYECKOW CUCTEMBI U
crniocoObl e€ u3mMeHeHus. KoiauuecTBo TemoTel U pabota. BHYTpeHHSS 3HEprusi 0 JHOATOMHOTO
uJeanbHOTO ra3a. Buasl Terionepenayn: TemIONPOBOJHOCTh, KOHBEKIINSA, U3TyUeHHE. Y AelbHas
TEII0EMKOCTH BemiecTBa. KonnuecTBo TEIIOTHI PH TETJIoNepeaaye.

[Tonstue 00 ammabatHOM mporecce. [lepBblit 3akoH TepMoaMHaMUKHU. IIpuMeHeHue
MIEPBOTO 3aKOHA TEPMOAMHAMUKY K H3onporeccam. ['papuueckas uHTEprpeTanus paboTsl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoGpaTuMOCTh MPOLIECCOB B IPUPO/IE.

TennoBeie MamuHbL. [[pUHINTIBL [EHCTBUS TEITOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
TeruioBbIX MamuHax. Koaddumuent noneznoro neiicteus teruioBoit Mammubl. [ukn Kapao u
ero Ko PHUIMEHT MOJIE3HOTO EUCTBHS. DKOJIOTHICCKHE MTPOOIEMBI TETIOIHEPTETHUKH.

TexHudeckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHWE: JABUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOAMIBHHUK, KOHAUIIUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH HSHEPIUM Tella MPHU COBEPIICHWH pPAOOTHI: BBUIET MPOOKH M3
OyTBUIKM TOJ ACMCTBHEM CXKATOro BO3/yXa, HarpeBaHue 3¢pupa B JATyYHHOU TpyOKe MyTEM
TpeHus (BUICOACMOHCTPAITSA).

N3menenue BHyTpeHHEH 3HEpruu (TeMIepaTyphbl) Teja Mpu Terionepeaaye.

OneIT N0 agnadaTHOMY pacIIMPEHUIO BO3AyXa (OMbIT C BO3YLIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENs] BHYTPEHHETO CrOPaHMsI, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenue yaenbHOU TEeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoonvt

[TapooOpa3oBanne wu KoHAeHcanus. Vcnapenue u  kuneHue. AOCONMIOTHas U
OTHOCHTEJIbHAS BIAKHOCTh BO3/lyxa. HachlmeHHblil nap. YaenbHas TemioTa napoodopazoBaHusl.
3aBUCUMOCTD TEMIIEPATypPbl KUIIEHUSI OT J1aBJICHUSL.

TBépnoe Teno. Kpucrannuyeckue u amop@Hbie Teaa. AHU30TPONHUS CBONCTB KPUCTAIIIOB.

Kunkue xpucramibl. CoBpeMeHHbIE Marepuanbl. [lmaBieHne W KpUCTaLTU3anUs. Y IeIbHas
Teruiora miasineHus. Cyonumanus.

YpaBHeHHE TEIJIOBOro OanaHca.
TexHUYeCKHue YCTPOWCTBA W TMPAKTUYECKOE IMPUMEHEHHE: TUTPOMETP M IICUXPOMETD,

KaJIOpuMeTp, TCXHOJIOINH IMOJIYYCHUA COBPCMCHHBIX MaTcpHraJioB, B TOM HHUCIIC
HaHOMAaTCpHaJIOB, © HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MTapOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

Cnoco6b1 U3MEPEHUS BIAKHOCTH.

Habmtoienne HarpeBaHus U MIABJIEHUS KPUCTAILTUYECKOTO BEIIeCTBa.
JleMoHCTpanus KpuCTaioB.

Yyenuueckuii sxcnepumenm, n1abopamopuvie pabomuol

N3mepenne OTHOCUTENBHON BIIAXKHOCTH BO3/yXa.

Paznen 4. daexkTpoauHaMuka

Tema 1. Inekmpocmamuxa

OnekTpuzauusi Teia. ONEeKTpUuyeckud 3apsn. JBa BHAa DJIEKTPUUECKHUX 3aps/IoB.
[IpoBOAHMKY, TUAIEKTPUKHU U MOITYIPOBOJIHUKH. 3aKOH COXPAHEHMSI AIEKTPUUIECKOTO 3apsia.

Bs3aumoneiictBue 3apspoB.  3akoH Kynona. ToueuHBI  2IEKTPUYECKHM  3apsi.
Onekrtpruueckoe mnone. Hampskx€HHocTs 3nexkTpudeckoro mnois. [IpuHnmm cynepno3unuu
ANEKTPUUECKUX TOJIeH. JINHNM HaNPsy)KEHHOCTH DIIEKTPUYECKOTO MOJIS.

PabGora cunm oanekrpoctarmuyeckoro mois. [loTeHuuman. Pa3HOCTH  MOTEHIIUAJIOB.
IIpOBOHMKY U TUDTIEKTPUKH B DJIEKTPOCTATUUECKOM IToJIe. JIudIeKTprudecKasi IpOHULAEMOCTD.

OnekTpoéMKocTh. KonaeHcaTop. DIJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJIEHCATOpA.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKOI, JJIEKTPOMETP,
AJIEKTPOCTaTUYECKAs 3alllUTa, 3a3eMJICHHE AIIEKTPONpPUOOPOB, KOHIEHCATOp, KOMHUPOBAIbHBIN
anmnapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.

[TpOoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTHUecKasl 3alluTa.

JMPNEeKTPUKHU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAToOpa OT IUIOIIAAu  IJIACTHH,
paccTOsSHUS MEXY HUMU U AU3JIEKTPUUECKOM TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOH/IEHCaTopa.

Yuenuueckuu sxcnepumenm, nabopamopmwie pabomul

N3mepenue a1eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiit 3n1exkmpuueckuii moxk. Toxu 6 paznuunvix cpedax

DNEKTPUUECKUN TOK. Y CJIOBUS CYILIECTBOBAHUS AJIEKTPUUYECKOro TOKa. MICTOUHMKM TOKa.
Cuna toxka. IlocTosiHHBIHN TOK.

Hanpsokenne. 3akon Oma 1t yyacTka Lemu.

DIIEKTpUUYECKOE CONPOTHUBIICHHUE. VY nenbHoOe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapamieabHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

Pa6ota snektpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTh 3JEKTPUIECKOTO TOKa.

DNEeKTPOABUKYIIasl CUJIa U BHYTPEHHEE COMPOTUBIIEHUE UCTOUYHUKA TOKa. 3akoH Oma Juist
MIOJIHOM (3aMKHYTOI1) anekTpruyeckoil nenu. Koporkoe 3aMblkaHuE.

DJIEKTPOHHAs IPOBOIUMOCTh TBEPABIX METAINIOB. 3aBUCUMOCTh COIPOTUBIICHUSI METAIIOB
oT Temreparypbl. CBepXIIpOBOAUMOCTb.

DJIEKTPUUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NPHUMECHAs MPOBOJUMOCTH MOJYIPOBOIHUKOB.
CsoiicTBa p—n-nepexoja. [loaynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUUECKU TOK B PAcTBOPAaX M pacillaBax 3JIEKTPOIMUTOB. DJIEKTPOIUTHUECKAs
aucconuanys. JIEKTPOIIn3.

DneKkTpruuecKkuil ToK B razax. CaMoCTOSTENbHBIN 1 HECAMOCTOATEIbHBIN pa3psaa. MonHus.
[Ina3zma.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE IPUMEHEHHE: aMIEpPMETp, BOJIbTMETP,
peocTar, HUCTOYHMKHM TOKa, OJJIEKTpOHArpeBaTeibHble NPUOOPHI, JIEKTPOOCBETUTEIbHBIC
npuOOpBI, TEPMOMETP CONPOTHBIIEHHS, BAaKyYyMHBIH MO, TEPMHUCTOPbI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBII 1MO/, TallbBaHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HaIPSKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS] LUIMHIPUYECKUX MPOBOAHMKOB OT JUIMHBI, IIOLIAAU
MOTIEPEYHOr0 CEUYEHHUs U MaTepHuaa.

CMelaHHOE COEUHEHHNE TPOBOJHUKOB.

[Ipsamoe m3mepeHue 3JIeKTPOABMKYIIECH cuiibl. KOpoTkoe 3aMblkaHME TallbBAaHWUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHHS METAJJIOB OT TEMITEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OnHOCTOPOHHSS MPOBOIUMOCTD JUOJA.

Yuenuueckuui sxcnepumenm, nabopamopnovie pabomuol

N3yueHnue cMemaHHOro COEIMHEHNS PE3UCTOPOB.

W3MmepeHne  HNEKTPOABIDKYILEH CHIBl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
COIIPOTHBIICHUS.



HabGnronenue snekTponusa.

MeXnpeaMeTHbIe CBSI3H

N3zyuenne kxypca ¢usuku 6a3zoBoro ypoBHsS B 10 kmacce ocymecTBisercss ¢ yd&€ToM
COJZICPIKATENIBHBIX MEXIIPEIMETHBIX CBSI3¢H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTUH.

Mescnpeomemnsie nouwamus, CBSA3aHHBIE C M3YyYCHHEM METOJOB HAYYHOTO IO3HAHUS:
SIBJICHHE, HAYYHBIH (akT, rumore3a, (pu3nueckas BEIWYHMHA, 3aKOH, TEOPHsl, HAOIIOJICHUE,
HKCHEPUMEHT, MOJICTUPOBAHNE, MOIEIIb, N3MEPEHUE.

Mamemamuxa: peuieHHEe CUCTEMbl ypaBHEHUH, JMHEHHas QyHKIUsA, napabdona,
rurep0oiia, uX rpagyKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXIECTBO, BEKTOPHI M WX MPOEKIUH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOH mpupone, nuddys3us, ocMoc, TeII000MeH
KHMBBIX OPraHU3MOB (BH[IbI TEILIONEPEIauH, TEIUIOBOC PABHOBECHE), SJICKTPUICCKUE SBICHUS B
JKMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOSHHE BEIIECTBA, CTPOSHHE aTOMOB M MOJICKYJI, MOJIb BEUIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TeN, >KUIKOCTEH M Ta30B, JJIEKTPUYECKHE
CBOWCTBA METAJLIOB, 3JICKTPOJIMTHYECKAS TUCCOIIUAIINS, TaJbBAaHUKA.

leoepachusi: BNaxXxHOCTh BO3/yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeodpa3zoBaHne IBUKEHUI C UCIIOIH30BAHUEM MEXaHU3MOB, YUET TPCHUS B
TEXHUKE, TOJIIMITHUKN, HMCIOJIb30BAaHUE 3aKOHA COXPAHCHUs HMITYJbCa B TEXHHKE (pakKera,
BOJIOMET W JIpYrHE), JBUTAaTelb BHYTPEHHETO CropaHusi, MapoBas TypOuHa, OBITOBOI
XOJIOMUILHHUK, KOHUIIMOHED, TEXHOJIOTUH MOJIYYCHHSI COBPEMEHHBIX MAaTEPHAIOB, B TOM YHCIIC
HAaHOMATEpHAJIOB, W  HAHOTEXHOJOTHH,  DJJIEKTPOCTAaTHYECKas  3alluTa,  3a3eMIJICHUE
ANIEKTPONIPHOOPOB, KCEPOKC, CTPYHHBI MNpPHUHTEp, DIIEKTPOHArpeBaTeNbHbIE  MPHOOPEI,
AIIEKTPOOCBETUTEIBHBIE IPHOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. daexkTpoauHaMuka

Tema 3. Maznummnoe none. In1eKmpoMazHUMHAA UHOYKYUS

IlocTostHHBIE MarHuThl. B3auMoaeicTBHE NOCTOSHHBIX MarHUTOB. MarmuTHOE IIOJIE.
Bekrop maruutHOM MHAYKUMK. [IpyuHIMI Cynieprio3uLMy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOU
nHAyKuuK. KapTuHa TMHUI MarHUTHON MHAYKLIUU TOJIS IIOCTOSIHHBIX MarHUTOB.

MaruauTHoe 1oJie MPOBOAHMKA C TOKOM. KapTWHa NMHHANA WHAYKIMM MarHUTHOTO IIOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHHKA, KATYIIKA C TOKOM.
OmneIT Opcrena. BzanMmoaelicTBre MPOBOAHUKOB C TOKOM.

Cuna Amrmiepa, € MOyJb U HAallpaBJICHUE.

Cuna Jlopenna, e€ Moxynb M HampaBieHue. JIBM)KEHHE 3apsDKEHHOM 4YacTHULIBI B
OJTHOPOJTHOM MarHuTHOM 1one. Pabota cuisl Jlopenta.

SIBneHne 3IeKTpOMarHWTHOM MHAYKOMH. IIOTOK BekTOpa MarHUTHOW WHIYKIUU.
DONeKTpOABMKYIAsl CHUjla MHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuu Dapanes.

BuxpeBoe ayekTpuYecKoe Moje. DIEKTPOABMXKYIIAs CHJa WHIAYKUUUA B IPOBOJHHKE,
JOBUKYIIEMCs IIOCTYNATENbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTB. SIBI€HHE CAMOMHIYKIMH. DIEKTPOABUKYIIAS CHjla CAMOMHIYKIMH.



DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIEKTPOMAarHUTHOE IOJIE.

TexHudyeckue YCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHWE: IIOCTOSHHBIC MArHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL], UHYKIIHOHHAs 11€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I10JIEM.

JIuHUM MHAYKIMY MarHUTHOTO TMOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Amrmiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBreHne AIEKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABIIKYIIEH CUIIBI MHIYKIUU OT CKOPOCTH MU3MEHEHHS] MarHUTHOTO
IIOTOKA.

SIBiieHNE CAaMOMHTYKIIN Y.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

M3yyeHnne MarHuTHOTO OIS KaTYIIKU C TOKOM.

HccenenoBanue 1elCcTBUSA NOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMAarHUTHON MHAYKIIUH.

Pa3znea 5. Kosre0anusa u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomacHummuule Koiebanus

KonebarenbHass cucrema. CBoOogHBIE MexaHMuUeckue KojeOaHus. [‘apmoHnyeckue
koneOanus. [lepuon, uwacrora, ammautyna u  Qasa kojeOaHuil. [IpyXUHHBIH MasTHHK.
Matematuueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KojeOaHui. [IpeBpaiieHue sHepruu
IIPU TAPMOHUYECKUX KOJIEOaHUSIX.

KonebarenbHblif koHTYyp. CBOOOIHBIE 3JIEKTPOMArHWTHBIE KOJIeOaHHWS B HJCATbHOM
KoJeOaTeNbHOM KOHTYype. AHANOTus MEXIy MEXaHWYECKUMU M 3JIEKTPOMAarHUTHBIMU
kosneOanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS PHEPTUU B HUJCAIBHOM KOJJebaTeabHOM
KOHTYPE.

[IpencraBienue o 3aryxawmux KouebaHusAX. BoIHYKIEeHHbIE MEXaHUYECKHUE KOoJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3]IEKTPOMAarHUTHbIE KOJIeOaHMs.

ITepemenHbIil TOK. CHHYCOUJANbHBIN NEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JIeHCTBYIOIIEE 3HAYCHNE CUJIbI TOKA U HAIPSKEHUSL.

Tpancdopmarop. IIpousBoacTBo, mepegaya u MOTpeOICHHUE DIEKTPUUYECKOH SHEPTUH.
DKOJIOTHYECKHE PUCKH TpU MPOU3BOJCTBE 3eKTpodHepruu. KynabTypa ucnoiab30BaHus
AJIEKTPO3HEPTUHU B TOBCETHEBHOM JKU3HH.

TexHuueckne YCTpPONCTBA M IPAKTUYECKOE NPUMEHEHHE: DJIIEKTPUYECKHM 3BOHOK,
reHepaTop NepeMeHHOro TOKa, INHUU 3JIeKTporiepeiay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KoyiebaTenbHOM cucTeMbl (PYKUHHBIN WM MaTeMaTHYECKUI
MasiTHUK).

Habmonenue 3aTyxaronmx KojaeOaHuii.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.



CB0OOIHBIC AIIEKTPOMArHUTHBIE KOJICOAHUS.

OcmmwiorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsDKEHHS OT BPEMEHM) JUIs
ANEKTPOMArHUTHBIX KOJICOAHHH.

Pe3onanc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mogenb TUHUY 3IIEKTPOIIEPENAYN.

Yuenuueckui sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOA MAJIBIX KOJIEOAHUH TPy3a HA HUTU OT JUIMHBI HUTH U
Macchl Ipys3a.

HccnenoBanne mepeMeHHOr0 TOKa B IEMM U3 IOCJIEI0BAaTENIbHO COCAMHEHHBIX
KOHJICHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmpomMazZHumHle 60JIHbl

Mexanuueckue BOJIHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs]
u jpnuHa BonHBL [lomepeuHsle W TMpOJOJdbHBIE BOJMHBL MHTepdepeHmmss u audpaxius
MEXaHHYECKUX BOJIH.

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

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBMSI M3JIyd4EHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTanus BektopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaX€HHE, IMpelloMIIeHUe, moispusamus, audpaxuus, uHTepdhepeHuus. CKOpOCTbh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ikana 3MeKTPOMAarHUTHBIX BOJH. [IprMeHeHue 3JeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOIIEN CPEIB.

TexHnueckue ycTpoMcTBa M IPAKTHUECKOE NPHUMEHEHHWE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yJABTPa3ByKOBasl JUarHOCTHKA B TEXHUKE U MEIULMHE, pafap, paIuoNpUEMHUK, TEIEBU30pP,
anTeHHa, Tenedon, CBU-meyn.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Teno Kak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus ¥ MpeIoMIICHNs MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiy MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmioienue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOH W YacTOTOM
KoJIeOaHuH.

HccnenoBanne CBOWCTB  SJEKTPOMAarHUTHBIX  BOJH:  OTpPakK€HUE, IMpPeJIOMIICHHE,
noJsipusanus, Tudpakuus, vHTepdepeHus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacipocTpaHEeHUE CBETa B OJJHOPOIHOM cpee.
JIy4 cBeta. ToueuHbIli HICTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. llocTpoeHue n300paxkeHUl B IUIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKOHBI MpeJOMJIECHHs cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblii yrojsl MOJHOTO BHYTPEHHETO
OTpakKEHUS.

Hucnepcus ceera. ClioxxHBIH cocTaB 6esioro cBeta. L[Ber.



Cobuparomue ¥ paccewBaromue JUH3bL. ToHKas nuH3a. DOKyCHOE paccTOsiHHE U
OINTUYECKasi CHjla TOHKOM JUH3BL. IlocTpoeHne n300pakeHnii B COOMPAIOLINX M PACCEHBAIOIINX
nuH3ax. PopMya TOHKOW JIMH3BL. Y BEJIUYECHHE, 1aBAEMOE JITMH30M.

[Tpenensl NPUMEHUMOCTH FE€OMETPUYECKON OIITHKHU.

BonnoBast ontuka. HMarepdepenuuss cBera. KorepeHTHble HMCTOYHHKH. Y CIOBUS
HAOJI0ACHNSI MAKCHUMYMOB U MUHUMYMOB B UHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(Aa3HBIX
KOI'€pEHTHBIX MICTOYHHUKOB.

Hudpakuus cBera. Judpakuuonnas pemérka. YcioBue HaOMIOIEHHUS TJaBHBIX
MaKCHUMYMOB IpH MaJCHUU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIHOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoiicTBa M NpPaKTUYECKOE INPUMEHEHHE: OYKH, Jyna, (oToammapart,
IIPOCKIIMOHHBIN anmapar, MHUKPOCKOI, TEJIECKOIN, BOJOKOHHas ONTHKA, AU(paKIuoHHAas
pemeTKa, OISIPOULL.

Jlemoncmpayuu

[TpsimonuHEHOE pacnpOCTpaHEHUE, OTPaKEHUE W IpejomiieHue cera. Onruyeckue
PUOOPHI.

ITonHoe BHyTpeHHEE OTpakeHue. MoJieinb CBETOBOAA.

HccnenoBanue CBOWCTB N300paKCHHUH B TIMH3AX.

Moenu MEKpOCKOIIa, TEJIECKOIA.

HabGnronenue naTEepPEpeHITNN CBETA.

Habmonenue nudpakuuu cera.

HaGnronenue nucnepcuu cBeTa.

[TosryueHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tosryuenue criekTpa ¢ TOMOIIbIO TU(PPAKIMOHHON PELIETKY.

Habmronenue nonspusanuu cera.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

M3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Hab6mronenue qucnepcuu cBerta.

Pa3nen 6. OCHOBBI cIENIHAJIBLHOW TEOPUH OTHOCHUTEIBLHOCTH
I'paHnLBI IPUMEHUMOCTH KJIACCHYECKOW MeXxaHMKHU. [locTymarel cnenuanbHOM TEOpHH
OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOXYJIA CKOPOCTH CB€Ta B BaKyyme, IPUHLUII
OTHOCHUTEIIBHOCTH DWHILTEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU M COKPAILIEHHUE JIJTUHBI.
OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTULIBI.
CBs13b MacChl C SJHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIbl. DHEPTHUs TIOKOSI.

Paszpen 7. KBanToBas puszuka
Tema 1. Inemenmul K6aHMoGOI ONMUKU
®ortonsl. @opmyna [lnanka cBs3u sHEPruM (POTOHA C €r0 YACTOTON. DHEPrus U UMITYJIbC
¢doroHna.
OtkpeiTne u uccrnegoBanue ¢orodpdexra. Ombiter A. I'. CroneroBa. 3aKoHbI
dboTorddekra. YpaBuenue DitHmreiHa 115 pororddexra. «KpacHas rpanuna» pororddexra.
Hasnenue cera. OnbitTel I1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.



TexHuUeckue yCTpoucTBa U MPAaKTUUYECKOE MPUMEHEHHE: (POTOAIEMEHT, (POTOIATUHK,
COJIHEYHas Oatapes, CBETOAMO.

Jlemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO GoTorddexra.
CBeToauoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopnens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. Ilnaneraphas
Mmojenb atoma. Iloctynarsl bopa. M3nyuenue u norsiomenne GOTOHOB MPU MEPEXOJe aroma ¢
OJIHOTO YpOBHS »Hepruu Ha Jpyrod. Buawsl cnektpoB. CriekTp ypoBHEW 3HEprud artoma
BOZOPOJA.
Bonnoseie cBoiicTBa yactuil. Bosnbl ne bpoiinsa. KopnyckynsspHO-BOJIHOBOU Jyanu3M.
CroHTaHHOE U BBIHYKJIEHHOE H3JIy4yEHHUE.
TexHudyeckne yCTpPOMCTBA W IIPAKTUYECKOE IIPUMEHEHHUE: CHEKTPAJIbHBIA aHaJIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Mopens onbiTa Pesepdopra.
Omnpenenenue AIMHBI BOJIHBI Jla3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckui sxcnepumenm, nabopamopmvie pabomul
HaGnronenue nuHeHvyaToro cexkTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTHI, JTOKa3bIBAIOIIINE CJIIO)KHOCTh CTPOEHHs  sjpa. OTtkpbITHE
paanoaktuBHOCTH. OnbITE Pe3epdopaa o onpeaeneHnto coctaBa pauioakTUBHOTO U3ITyUEHUS.
CoiicTa anba-, 6era-, raMMa-u3iydeHus. BiausHue paanoakTHUBHOCTH Ha KHUBbIE OPTraHU3MBI.
OTtkpbITHE IIpOTOHA W HeWTpoHa. Hyknonnas moxens snapa [eiizenOepra—lBaneHko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnaz. ['amma-uzinydeHue. 3aKoH
pPaZaMoOaKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifjpe. A nepHble cuibl. Jle@ekT macchl sipa.
Snepusle peakuuu. JleneHue U CUHTES SIEP.
Snepuslii peakrop. TepmosaepHslii cunTe3. [Ipo0neMsl 1 IepCHeKTHBBI AepHON
JHEPreTUKU. DKOJIOTMYECKUE ACTIEKTHI IIEPHOIN SHEPTEeTUKH.
OnemeHTapHble YacTulbl. OTKPBITHE IO3UTPOHA.
MeToab! HaOIIOICHUS U PETUCTPALIMH JIEMEHTAPHBIX YaCTHII.
@OyHaMeHTaIbHbIE B3aUMOACHCTBUA. EAMHCTBO GU3HMUECKOM KapTHHBI MUDA.

TexHuueckue ycTpoWcTBa M MPAKTUYECKOE NMPUMEHEHHe: JO3MMEeTp, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aToMHas 6oMOa.

Llemoncmpayuu

Cu€TunK HOHU3UPYIOLTUX YaCTHII.

Yuenuueckuui sxcnepumenm, nabopamopnovie pabomuol
HccnenoBanue TpekoB yacTuil (110 roToBbIM (hoTorpadusim).

Pazgen 8. DiieMeHTHI AaCTPOHOMMU M ACTPOPUIUKH



Ortanbel  pa3BuTus acTpoHomuu. [lpukinazHoe W MHMpPOBO33PEHUECKOE  3HAYCHHE
aCTPOHOMHH.

Bup 38é3qH0r0 HeOa. Co3Be3nus, sipkue 3BE3/IbI, TNIAHETHI, UX BUIMMOE JIBUKCHUE.

Conneunas cucrema.

Counnne. ConHeuyHass akTHUBHOCTb. Mcrounuwk sHeprum ConHua v 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEpPUCTUKH. JluarpaMMa «CHEKTpaJbHbIM KJIacC — CBETUMOCTbY». 3BE3[BI
[JIaBHOM TOCJIEOBATENIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJis 3BE3J IJIaBHOU
[IOCJIEZI0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE31. (COBpPEMEHHBIE IPEACTABICHUS O
IIPOUCXOXKACHUHU U 3Boronnn CosHIa U 3BE31. DTambl )KU3HU 3BE3 L.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u npmxenne Connna B ['anaktuke. Tumsl
rajyiakTuk. PanuoranakTuky u kBaszapel. UEpHBIE NBIPBI B AIpaxX rajlakTHK.

Bcenennas. Pacmupenue Bcenennoit. 3akon Xa06sa. Pazberanue ramaktuk. Teopus
bonbioro B3peiBa. PenukToBoe N3mydeHHeE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnpie mpobieMbl acTpOHOMUM.

Yuenuueckue nabnooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHHUN
IUIsL OTIpEIeNICHHsI TTOJIOKEHHUS HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUs
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Habmronenus B reneckon Jlynsl, minaner, Mieunoro [lytu.

O0o01marniee NOBTOpeHue

Pony ¢u3uku u acTpOHOMUM B IKOHOMHYECKOM, TEXHOJIOTMYECKOW, COIMATBHOU W
THYECKONH cdepax AeATEIBHOCTH YEJIOBEKa, pPOJlb M MECTO (HU3MKH U acTPOHOMHUHU B
COBpPEMEHHOM Hay4yHOW KapTHHE MHpa, poib (U3HUECKOH Teopun B (OPMUPOBAHUU
Mpe/ICTaBICHUI 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3NUECKON KapTHUHBI MUpPA B 00ILIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUH O IPUPOJE.

Me:xnpeamerHblie CBA3U

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisercs C y4€TOM
COJIEp’KaTENIbHBIX MEXIIPEIMETHBIX CBSA3€Hl C KypcaMu MaTeMaTHKH, OWOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Medscnpeomemusie nonusmus, CBA3aHHBIE C M3YYEHHEM METOJOB HAayYHOIO MO3HAHUS:
sBJICHUE, HAy4yHbIH (akT, rumoresa, ¢u3nyeckas BEIUYMHA, 3aKOH, TEOpus, HaOJIOJIEHUE,
JKCIIEPUMEHT, MOJECIUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pemieHNe CUCTEMbl ypaBHEHHI, TPUTOHOMETPUYECKHE (PYHKIIUU: CHUHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPBI U MX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOIHbBIE 3JIEMEHTApPHBIX (DYHKUHUH,
MPU3HAKU T0JJ00MS TPEYTOJIbHUKOB, ONPEIeNIEHUE ITOIAIHN MIIOCKUX (GUryp u 00bEMa Tel.

buonoeusn: snextpuyeckue SBICHUS B KMBOM IPHpOJE, KoyieOaTelbHbIE JBWXKEHHUS B
KUBOW NPUPOJE, ONTUYECKUE SIBIICHUS B KUBOW IPUPOAE, NEHCTBUE paJMallid Ha >KUBBIC
OpraHHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKAass CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKU, CIIEKTPAIbHBIN aHaJIH3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHOU
MTOBEPXHOCTH, MPEJICKA3aHAE 3EMIICTPSICCHUN.



Texnonozus: TAHUAU BIIEKTPOIEpENad, FeHEPaTop MEPEMEHHOIO TOKa, JIEKTPOJBUIaTEb,
WHAYKIUOHHAS TI€4b, pajap, paauoOnpuéMHHK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMDBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpeamera «@Pu3uKa» Ha YPOBHE CpEIHEro O0Iero oOpa3oBaHHS
(6a30BBIil  ypOBEHB) JIOJDKHO  OOECIEYUTHh  JIOCTIDKEHUE  CIEAYIONUX  JTUYHOCTHBIX,
METAINpPEeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE pe3yabTaThl OCBOCHHUS Y4eOHOTo mpenmera «DuU3nKay TOIHKHBI OTPAKATh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JTUYHOCTH, CHUCTEMOH IICHHOCTHBIX OpHEHTALM{, TO3UTUBHBIX BHYTPEHHUX
yOeXJIeHU, COOTBETCTBYIONIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  0OIIecTBa,
paciiMpeHye >KU3HEHHOTO OIbITa M OIbITa JIESTENIbHOCTH B MPOIECCe peal3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIIFHON JACSITEITLHOCTH, B TOM YHCJIC B YACTH:

1) rpakIaHCKOro BOCIIUTAHUS

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW IMO3UIMU  OOYYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YICHA POCCUHCKOTO OOIIECTBA;

OPUHITHE TPATUIIMOHHBIX OOIICYEIOBEYECKUX T'YMAaHUCTHUYECKUX M IEMOKPATUYECKUX
LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEIHHOCTh B HHTEPECAX IPAXKITAHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABICHUU B 00Pa30BaTEILHON OpraHU3aIiy;

YMEHHE B3aMMOJEHCTBOBATh C COLMAIbHBIMA HHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTApHOHN U BOJIOHTEPCKOH JIeATEITHHOCTH;

2) NAaTPUOTHYECKOT0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTh POCCUNUCKOMN TPaskJaHCKON MACHTUYHOCTH, MaTPUOTH3MA;

[IEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHHSIM POCCHHCKHX
y4€HBIX B 001aCTU (DU3UKHU M TEXHUKH;

3) AIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MTOBE/ICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPHEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M [ICHHOCTH, B TOM YHCJIC B JISATSIIBHOCTH YIEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJIa B TIOCTPOCHUE YCTOMYHUBOTO OYAYIIIEro;

4) 3CTeTHYECKOT0 BOCIIHTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAsi SCTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nueckoil HayKe;

5) Tpy1oBOro BocnuTaHMS:

UHTEpEC K pa3nuuHbiM chepam mpodecCHOHATBHONW JEeATENbHOCTH, B TOM 4YHCIIE
CBS3aHHBIM C (HU3UKOW W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymei
npodeccuy U peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTH K OOpa30BaHMIO U CaMOOOpPa30BaHUIO B 00JACTH (DM3HKHU Ha
MPOTSKEHUU BCEW KU3HH;

6) 3K0JI0rH4eCcKOro BOCIIUTAHNS :

c(OPMUPOBAHHOCTh DIKOJIOTUYECKOW KYIbTYphI, OCO3HAHHE TJI00AIBHOTO Xapakrepa
HKOJIOTUYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE INEHCTBUM B OKPYXKAlOLIEH Cpele Ha OCHOBE 3HAHUSA
L[eJIed yCTOMYMBOrO Pa3BUTHs YEIIOBEUECTBA;

paclIMpEHHE OIBbITa JEATEIBHOCTA 3KOJIOTMYECKOM HAIPaBICHHOCTM Ha OCHOBE
UMEIOIINXCs 3HaHui 110 pu3uKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKHU;

OCO3HaHME IIEHHOCTU HAayYHOH JeSTeIbHOCTH, TOTOBHOCTh B IIPOLIECCe U3YyUEHUs (PU3HUKU
OCYLIECTBJIATH IIPOCKTHYIO U UCCIIEIOBATEIBCKYIO IEATEIbHOCTh UHINBUYAIIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIE YHHBepCcAIbHbIE y4eOHbIe AeiicTBUSA
Ba3oBble Jloruyeckue aeiicTBus:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyalIU3UpOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpeNeNATh LeNU 1 TeIbHOCTH, 337aBaTh apaMeTpbl U KPUTEPUH UX JOCTHXKEHMUS,

BBISIBJISITH 3aKOHOMEPHOCTHU M IIPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUYECKUX SBIICHUSX;

pa3pabarbIBaTh IUIaH PELICHUs IPOOJIEeMBbl C YYETOM aHaIN3a UMEIOLIUXCSI MaTepUaJIbHbIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3yJIbTaTOB LIEISIM,
OLICHUBATh PUCKU MOCIEICTBUMN AEATEIbHOCTH;

KOOPJIMHUPOBATh U BBIOIHATH pabOTy B YCIOBHAX PEaIbHOI0, BUPTYaIbHOTO U
KOMOWHUPOBAaHHOT'O B3aUMOJEHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUN )KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarebckme 1eiCTBUS:

BJIQ/IETh HAyYHOW TEPMMHOJIOTMEW, KIIOYEBBIMU MOHSATUSIMHM U METOJaMH (PU3NYECKOU
HayKH;

BJIaJICTh HAaBBIKAMU y4EOHO-MCCIIEOBATENLCKOM U MPOEKTHOH NeATENbHOCTH B 001acTH
¢u3uKH, cocOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/I0B peleHHs 3a71a4
(U3MYECKOTO CoAepKaHUsl, TPUMEHEHHIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BIAJIETh BHUJAMHU JIE€ATEIBHOCTU IO IOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETALUH,
MpeoO0pa3oBaHUI0O M NPUMEHEHUI0 B DPA3IMYHBIX YUEOHBIX CHUTyalUsX, B TOM YHCJIE MpPH
CO3/IaHUU Y4EOHBIX MPOEKTOB B 00s1acTH HU3KKH;

BBISBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UpOBaTh 3aJady, BBIJBUTATb
TUNOTE3y €€ PEIIECHUs, HaXOAWTh apryMEHThl AJis JOKa3aTelIbCTBA CBOMX YTBEP)KICHMIA,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

AQHAIM3UPOBATh TOJYYEHHbIE B XOJA€ pELIEeHUs 3aJauyd pe3yJabTaThl, KPUTHUYECKH
OLIEHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7jaud B 00pa30BaTENbHOW NESTEIbHOCTH, B
TOM YHCIIE IPU U3YYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTH 3HaHUS N0 (Pr3HKe B IPAKTHUECKYIO 001aCTh KUZHEACSITENbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTMHAIBHBIE MTOAXOAbl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33a4H, JOMYCKAIOLINE albTePHATUBHBIC PEILICHHS.



Pa6ora c undopmanueii:

BJIAJICTh HABBIKAMHU MOJy4YeHUs MH(DOpMAIK (PU3NIECKOTO COJACPKAHUS U3 UCTOUHUKOB
pPa3HbIX THIIOB, CAaMOCTOSITEIBHO OCYIIECTBIATH IIOWCK, AaHaIM3, CHCTEMATH3AlHMI0 U
MHTEPIIPETArIo0 HHOOPMALIUH Pa3IMUHBIX BUAOB U (GOPM IPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

UCTIONIb30BAaTh CPEACTBA WHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pELICHNN KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX W OpPraHU3allMOHHBIX 337a4 C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, PECypcocOepekeH s, MPABOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN 0€3011acHOCTH;

CO37aBaTh TEKCTHl (PU3MYECKOro CoAepKaHWS B pPa3IUYHBIX (opmarax ¢ y4EToM
HasHayeHuss WHpopManmMu W 1EJIEBOM ayIuUTOpuH, BbIOMpas ONTHMalbHYO (opmy
MPEJCTABICHNUS U BU3yaTH3alUH.

KoMmyHukaTHBHBIE YHHBepcaJlbHble YieOHbIe AeliCTBUS:

OCYILECTBIIATH OOIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMU JESATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;

Pa3BEPHYTO M JOTUYHO M3JIaraTh CBOIK TOYKY 3PEHMS C UCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

IOHUMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMAaHAHON U MHIUBUYaIbHON paboThI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUI C yuy€éTOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJI0T0 4J€Ha KOJUIEKTHUBA;

IIPUHUMATh LEIM COBMECTHOM JESATEIBbHOCTH, OPIaHMU30BBIBaTH M KOOPAMHHUPOBATH
JNEUCTBHS IO €€ JIOCTHIKEHUIO: COCTABJIATH IUIAH JEUCTBUHM, PaCHpeNessiTb POJIU C YYETOM
MHEHUH yYaCTHUKOB, 00CYKJ1aTh pPe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KaKAOr0 y4acTHHKAa KOMaH[bl B OOIIMHA pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHIM;

IpeiaraTb HOBBIE NPOEKTHI, OLICHMBATh WJIEH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATH IMO3UTHUBHOE CTPATEIMYECKOE IIOBEIECHHE B pPa3JIUYHBIX CUTYyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

PeryasitTuBHble yHMBepcaJibHble YueOHbIe JeliCTBUS
Camoopranmu3anus:
CaMOCTOSITENIbHO OCYIIECTBISATh IMO3HABATENbHYIO NEATENBHOCTh B 00JACTH (U3UKH U
ACTPOHOMUHU, BBISIBISTH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcuETHBIX M KAueCTBEHHBIX 3a/ady, IUIaH
BBIMIOJIHEHUS] TMPAKTHYECKOW paboThl C y4€TOM HMMEIOLIIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEIITOYTECHHI;
JIaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHI;
JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelIeHue;
OILICHUBATh IPUOOPETEHHBIN OIIBIT;
croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSIBICHHUIO JPYIUIIMA B 001acTH  (DU3UKH,
MIOCTOSIHHO IOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYpPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHATbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIECIISIM;

BJIAJICTh HABBIKAMU MMO3HABATEIBHON pepIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU IS OLIEHKH CUTYallH, BEIOOpa BEPHOTIO PELICHHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U ApIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIBTATOB EATEIbHOCTH;

IpUHUMATh ce0sl, TOHMMAsl CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U ApIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMIMOKH.

B mporecce AOCTHKEHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MTPOTPaMMBI 110 (PU3UKE IS
YPOBHSI CPEHEro o0Iero oopa3zoBaHUs y OOYYaIOLIMXCS COBEPIICHCTBYETCS SMOLMOHAIbHBIN
MHTEJUIEKT, PEeAIoaraloini copMIUpPOBAHHOCTS!

CaMOCO3HAHUS, BKIIFOYAIOIIET0 CIIOCOOHOCTh MIOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHE,
BUJICTH HAIPABJICHUS Pa3BUTHs COOCTBEHHOI YMOLMOHAIBHOM c(hepbl, OBITh YBEpEHHBIM B cebe;

CaMOpETyJIMPOBaHMs, BKJIIOYAIOLLETO CaMOKOHTPOIIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalTHPOBAThCA K HMOLMOHAIBHBIM
W3MEHEHHUSM U NPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAKOUICH CTPEMIICHHE K JOCTH)KCHMIO LIEJIM U YCIEXY,
ONTHUMH3M, UHULIUATUBHOCTD, YMEHUE JICHCTBOBATh UCXO/s U3 CBOMX BO3MOXKHOCTEMH;

SMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE IPYIHX,
YUUTBIBATh €r0 MPHU OCYLIECTBICHUHU OOIEHHs, CIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JOAbMH, 3a00TUTHCS, IPOSABIATH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K kxonny o6yuenus B 10 kiacce npeaMeTHble pe3ynbTaTbl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTb C()OPMUPOBAHHOCTD Y O0yUAIOIIUXCSI YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poyib U MecTo (U3UKH B (OPMHUPOBAHUHM COBPEMEHHOM
Hay4YHOW KApTHUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JIeATEIILHOCTH JIIOJIEH;

YUUTHIBATh TPAHMIBI TPUMEHEHUS H3YYEHHBIX (HU3NYECKUX MOJeneil: marepuaibHas
TOYKa, MHEpIHaJbHas cucTeMa OTcuéTra, aOCOIIOTHO TBEPIOE TENO, WICATbHBIN Ta3, MOAEIH
CTPOCHHS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUECYHBIA AJIEKTPUUYECKUI 3apsii MPHU pEIIeHUn
(bu3nuecKux 3aaay;

pacrio3HaBaTh (hpU3MYecKHe SBJICHHUS (TPOLECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJIIPHO-KMHETUUECKON TEOPHUM CTPOEHHS BEIECTBA U 3JIEKTPOAVMHAMMKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpSIMOJIMHEIHOE JBMKEHHE, CBOOOJHOE TMaJeHue Tell,
JIBIDKEHHWE TI0 OKPYKHOCTH, WHEPIHUs, B3auMojaeucTBue Ten, auddysus, OpOyHOBCKOE
JBMDKEHUE, CTPOCHHUE JKUAKOCTeH M TBEPHABIX Tel, U3MEHEHHE 00bEMa Tel NpU HarpeBaHUU
(oxJaxIeHUN), TEMIOBOE paBHOBECHE, UCTIApEHHEe, KOHIEHCAllUs, MJIaBJIeHHe, KPHCTAIIN3alIHs,
KHUIIEHHE, BJIaKHOCTh BO3J/lyXa, MOBBIIICHUE JAaBJICHUS ra3a MpHU €ro HarpeBaHUU B 3aKPHITOM
CoCyze, CBsA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, JJIEKTpHU3alus Tel,
B3aUMOJICVICTBHE 3aps/I0B;



OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIONIb3YS (DPM3NYECKHE BEIMYMHBI: KOOpAWHATA,
IIyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUia, UMIYJIbC Tella, KHHETUYEeCKas
SHEprus, MOTEHIMaJbHAas JHEPrusi, MEeXaHW4yecKas padoTa, MEXaHMYECKash MOIIHOCTbH; IPH
ONMCaHUM MPABUIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCIOJIB3YEMBbIX BEJIUYMH, HUX
0003HAYEHMS U €JMHULIBI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE IaHHYIO (U3NYECKYIO BEIUUYHUHY
C IpyTMMH BEJIMYNHAMUY;

ONMUCBHIBATh H3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJl U TEIUIOBBIC SIBJICHHS, HCIOJIb3Ys
¢u3nyeckue BENMYMHBL: JaBJICHHME Tra3a, TeMIepaTypa, CpPeIHssl KUHETHYecKas SHEeprus
XaO0THYECKOI0 JABMKEHUS MOJIEKYJ, CpPEJHEKBAApPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TEIJIOTHI, BHYTPEHHsISI dHEPrus, padora raza, KO3(Q(GUIHMEHT IMOJIE3HOTO IEHCTBHS TEIIIOBOTO
JBUraTelsl; IPU ONHUCAHUM MTPABUIIBHO TPAKTOBAaTh (PU3MUECKUM CMBICI MCIIOJIb3YEMbIX BEJIHUYUH,
ux O0OO3HAUeHMs] W EJUHMIBI, HaXOAUTh (OPMyJIbl, CBS3BIBAIOLIME JaHHYI (PU3UUECKYIO
BEJIMYUHY C APYTMMH BEIUYMHAM;

ONMCHIBATh HM3YYCHHBIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUYECKHUE SIBICHUS
(mporecchl), UCNONB3YS (PU3UUYECKHUE BEIMUMHBL: 3JIEKTPUUECKUN 3apsij, JIEKTPUUYECKOE I0JIE,
HaIpsDKEHHOCTh  T10JI, MOTEHIMAJ, PA3HOCTh IOTEHLUHMAJIOB; IIPM OIHUCAHWHM IPABUIIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT HCIIOJIB3YEMBIX BEIMYHMH, MX OOO3HAYCHHWS W EAMHUIIHI,
yKa3bIBaTh (JOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUUHY C JPYTUMHU BEJTMUYNHAMY;

aHaJM3UpPOBaTh (PU3MUECKUE IMPOLECCHl U SBIEHUS, MCIONIb3YS (U3NYECKHUE 3aKOHBI U
MPUHLMIIBL: 3aKOH BceMupHoro tsrorenus, |, II u III 3akons! HbroTOHa, 3aK0H coxpaHEeHHUs
MEXaHNYECKON DHEPIUH, 3aKOH COXPAHEHMS MMILYJIbCa, IPUHIUI CYIEPIO3ULIUNA CUJI, IIPUHIIHII
PaBHONPABUsl MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETUYECKYIO TEOPUIO CTPOEHUS
BEILECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEIHEH KUHETUYECKOM HHEPIrUU TEIUIOBOTO JIBUIKECHMS
MOJIEKYJ1 ¢ a0COJIFOTHON TeMIepaTypoi, MepBbld 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPaHEHHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyioHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIPAXKEHHE U YCIIOBHS (TpaHMIIbL, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBHS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pasnuyaTth yCIOBHUS UX O€30MacHOI0 UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAaHUIO (U3NYECKUX SBICHUH M IPOLIECCOB C
UCTOJb30BAHUEM TMpPSMBIX M  KOCBEHHBIX M3MEpeHMH, TMpH 3TOM  (POpMyIupoBaTh
npobinemy/3ajayy M TUINOTE3y Y4eOHOTrO OSKCIEpUMEHTa, coOMpaTh yCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUSL, TPOBOAUTDH OMBIT U (OPMYIUPOBATH BHIBO/IBI;

OCYIIECTBIISITh MPAMbIE U KOCBEHHBIE H3MEPEHUS (PU3UUYECKHX BEIMYUH, NP ITOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHsS U MCIIOJIB30BaTh W3BECTHBIE METOJbI OICHKH
MIOIPELIHOCTEN U3MEPEHUN;

UCCJIEIOBaTh 3aBUCUMOCTH MeXAY (U3MUECKMMHM BEJIIMYMHAMH C HCIOJIb30BaHUEM
OpSMBIX HW3MEPEHUH, NPH 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHPOBATh PpPE3yJIbTaThl
MOJTyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHJE TaONUIl U TpaduKOB, IENaTh BHIBOJBI
10 pe3yJbTaTaM HUCCIIEA0BaHUS;

coOnrofarh mpaBuia Oe30MmacHOro TpyJda IpU IMPOBEIEHUU HCCIEJOBAHMM B paMKax
y4eOHOro 9SKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATENIbCKOW W  TNPOEKTHOW JAEATENbHOCTH C
MCIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOICTB U 1a00paToOpHOro 000pyJOBAHUS;

pemate pacu€THbIE 3a/Jaydl C SIBHO 3aJaHHOM (U3MYECKON MOJeNblo, HCIOIb3Ys
¢bu3nyeckye 3aKOHbI U MIPUHIUIIBI, HA OCHOBE aHaJIN3a YCIOBMS 3a7a4ll BEIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATH (DU3NYECKHE BEIMYUHBI U (OPMYNBI, HEOOXOOUMBIE s e€ pelieHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTh MOJYYEHHOT0 3HaYCHUS (PU3NUECKOI BETHUNHBI;



pelaTh KayeCTBEHHbIE 3aJauyd: BBICTPAauWBATh JIOTMYECKH HENPOTHBOPEUMBYIO LETIOUYKY
paccyKIeHHUI C OIIOPOI Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCTIONB30BaTh MPH PEIICHHH y4eOHBIX 3aJa4 COBPEMEHHBbIE HH(POPMALMOHHBIC
TEXHOJIOTUU JUIsl NIOMCKA, CTPYKTYpUPOBAHMsI, MHTEPIpPETAllMU M IPEICTABICHHUsS y4eOHOH u
HAy4YHO-TIONYJISIPHOW HMH(QOPMALMKU, IOJYYEeHHOH W3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBAThH MOTy4aeMyr0 HH(OpMAITHIO;

NPUBOJUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bSCHEHHE ITPOLIECCOB OKPYXKAIOIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 10 (U3UKE B IOBCEIHEBHOW JKM3HM JJIs
obecriedeHrs: 6€30MaCHOCTH MPU 0OpaIEHUH C TPUOOPAMH U TEXHUUYECKUMHU YCTPOUCTBAMH, IS
COXPAHEHHUS 3/I0POBBS U COOIIOEHHSI HOPM SKOJIOTMUECKOTO MOBEAEHUS B OKPY KAIOLIEH cpee;

paboTaTh B IpYIIE C BHIIOJHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIaHUPOBaTh paboTy
IPYIIIbl, palMOHAIBHO paclpeleNiaTh O00f3aHHOCTM U IIJJAaHUPOBaTh JEATENbHOCTh B
HECTaH/IApPTHBIX CUTyalMsIX, aJ€KBATHO OIIEHMBATh BKJIAJl KaXKIOIO M3 YYAaCTHUKOB TpYIIIBI B
pelieHre paccMaTpuBaeMoOM IPOOJIEMBI.

K koniy o6yuenust B 11 kJjacce npeaMeTHbIE pe3yJabTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb C()OPMUPOBAHHOCTD Y O0yUAIOIIUXCSI YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poyib U MecTO (HU3UKH B (POPMHUPOBAHHH COBPEMEHHOU
Hay4YHOU KApTHUHBI MHUPA, B PA3BUTHH COBPEMEHHOM TEXHHUKH M TEXHOJIOTHM, B IIPAKTUYECKOU
NesITeIbHOCTH JIFO/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUPA;

YUUTBIBATh TIPAHMULBl IPUMEHEHHUS M3YYEHHBIX (U3NYECKUX MOJeNIeH: TOYCUHBIN
ANEKTPUYECKUN 3apsia, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETA, SJEpHas MOJENIb aTOMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTI'0 SI/Jpa MU pelieHnn GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pu3MYecKHe SBJICHUs (MPOLECCh) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMHUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE [JEHCTBUS TOKa, B3aUMOJIEHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAs
WHIYKIMS, AeMCTBME MAarHUTHOTO TMOJsI Ha MPOBOJHUK C TOKOM M JABWXKYIIMICS 3aps,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPaKEHUE,
npejgoMiieHue, HHTepdepeHuus, audpakuus | TMoJApU3alMs  CBeTa, JUCIHEpPCHs CBeTa,
dhotoanekrpuuecknii 3pdext (pororddexr), cBeToBOE NaBICHHE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOAOPOJa, €CTECTBEHHAs! M UCKYCCTBEHHAs! paJlOAKTUBHOCTb;

ONMCHIBATh M3y4YEHHBbIE CBOMCTBA BelIECTBA (PIEKTPUUYECKHE, MarHUTHBIE, ONTUYECKUE,
JIEKTPUUYECKYIO0 MPOBOJUMOCTb PA3JIUYHBIX Cpell) U AJIEKTPOMArHUTHBIE SBJICHUS (IIPOLECCHI),
UCTONB3ysd (U3NYECKUE BEIWYMHBL: JJIEKTPUUECKUH 3apsi, CHJIa TOKa, 3JIEKTPUYECKOe
HanpspKEeHUE, JIEKTPUUECKOe COMPOTUBIIEHUE, PAa3HOCTh OTEHIIMANIOB, JIEKTPOIBUKYIIAs CHIIa,
pabora TOKa, MHAYKIMS MarHuTHOro mois, cuia Ammnepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTyIIKW, SHEPTHsl AJIEKTPUUECKOr0 M MAarHUTHOTO MOJEH, MepuoJl M 4acTtoTa KojeOaHui B
Koyie0aTenbHOM KOHTYpE, 3apsil U CHUjla TOKa B IPOIECCEe TAPMOHUYECKUX AJIEKTPOMAarHUTHBIX
KojeOaHuil, (poKycHOe paccTOSHME M ONTHYECKas CHJIa JIMH3bI, MPH OMHCAHUU IPABHIBHO
TPaKTOBaThb (UINYECKUN CMBICI HCHOJIb3YEMBIX BEIMYMH, UX OOO3HAUEHUS W EAUHMUIIbI,
yKa3bIBaTh (JOPMYIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C JPYTUMHU BeJTHUNHAMM;

ONHKCBHIBATh M3YYECHHBIE KBAHTOBBIE SBJICHUS M TPOLECCHl, HCHOIB3yd (U3NYECKHE
BEJIMYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa, JSHEPTUS U
uMmnynbe (OTOHA, IEPUOJ MOJypacnajga, SHEprus CBA3M aTOMHBIX s1ep, NPH ONHMCAHUU
MPAaBUIBLHO TPAKTOBATh (PM3WYECKUN CMBICI HUCHOJIb3YEMBIX BEIUYMH, UX O0O3HAYCHUS U



€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (DU3MYECKYIO BEIWYHHY C JIPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaUCHNUE (PU3NYECKOM BETUUUHBI;

aHATM3UPOBaTh (PU3MUECKUE IMPOLECCHl M SBJICHUSA, HCIONB3YS (U3NYECKHUE 3aKOHBI H
OpuHUUNbL:  3akoH OMa, 3aKOHBl IOCJIEIOBATENbHOTO M  MapajuIeIbHOIO  COEAMHEHUS
IIPOBOJHUKOB, 3akoH JIxoyns—JleHna, 3akoH 9JIEKTPOMAarHUTHOM  HMHAYKIHUH, 3aKOH
NPSIMOJIMHEHHOTO PAaCIpOCTPAHEHHUS CBETA, 3aKOHBI OTPAXXKEHUS CBETA, 3aKOHBI MPEIOMIICHHS
CBeTa, ypaBHeHHME OWHIITEHHa 11 QoTodddexra, 3aKOH COXpPAHEHUS OHHEPIUH, 3aKOH
COXPAaHEHMsI HMIY/IbCa, 3aKOH COXPAHEHHUs »HIIEKTPUUYECKOIO 3apsijia, 3aKOH COXPAHEHMs
MaccoBOro0 4ucia, MOCTyJaaThl bopa, 3aKOH pajMOakTHUBHOIO pacmaja, MpH 3TOM pa3inydaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTW4YeCKOe BBIPAXEHHWE M YCJIOBUS (TpaHUIIB,
00J1aCTH) TPUMEHUMOCTH;

OIpesieNIATh HAIpaBJIeHUE BEKTOpa MHAYKLIMHU MAarHUTHOTO IOJsI MPOBOJHUKA C TOKOM,
cuiibl Amrnepa u cuiibl JIopenua;

CTPOUTh U ONMCHIBATh U300pa’KEHUE, CO3/1aBAEMOE IUIOCKUM 3€PKaloM, TOHKOW JIMH30M;
BBINOJIHATH SKCIIEPUMEHTHI TI0 MCCIEIOBAaHNI0 (PU3UYECKHUX SIBICHUI U MPOILIECCOB C
UCIOJb30BAHUEM IMpPSIMBIX M  KOCBEHHBIX H3MEpPEHHMH: TMpH 3TOM  (HopMyaupoBaTh
npobiemy/3ajayy M TUIOTE3y Y4eOHOro OSKCIEpUMEHTa, coOMpaTh yCTAaHOBKY U3

MIPEUI0KEHHOTO 000PYA0BaHUSs, TPOBOANUTH OIBIT B (DOPMYIHPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMBIE W KOCBEHHBIE M3MEpPEHHs (U3NYECKUX BEJIHYUH, NPU 3TOM
BbIOMpPATh ONTUMAJbHBIA CIIOCOO M3MEPEHHsS U MCIIOJIb30BaTh W3BECTHBIE METO/bl OLICHKH
[OTPELIHOCTEN U3MEPEHUI];

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIWYHH C MCIIOJIb30BaHUEM MPSIMBIX U3MEPECHHUI:
IIPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCHpOBATH PE3yIbTATHl MOJIYYEHHOW 3aBUCHMOCTH
¢u3nYecKUx BETUMYMH B BHAE Tabmul M TpaduKoB, JenaTb BBIBOJABI IO pe3ylbTaTaMm
HCCIIEI0BaHMS;

coOmoaTh mpaBmia 0€30IacHOTO TpyAa MNpH TMPOBEACHWW HCCIENOBAHWNA B PaMKax
y4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATENILCKONH M TMPOEKTHOH  JIEeSTENBHOCTH  C
HCIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOICTB U 1a00paTopHOro 000pyJOBAHUS;

pewmiatb pacy€THble 3aJaud C SBHO 3aJaHHON (U3MYECKOM MOJEeNbl0, HCHOJb3Ys
¢du3nvecKkne 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33[1a4i BHIOMPATh (DU3NIECKYIO
MOJIENIb, BBIJIENATh (HU3WYECKHE BEIMYUHBI W (OPMYJIBI, HEOOXOMUMBIE sl €€ pelieHus,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATHHOCTH MOIYYCHHOTO 3HAYCHUS (PU3NIECKOM BETHUNHBL;

pelaTh KayecTBEHHBbIE 3aJauyd: BBICTpAUBATh JOIMUYECKH HEMPOTHBOPEUMBYIO HEMOYKY
paccykKJIeHHU C OMOpOi Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCTIONB30BaTh TMPH PEIIeHHH Yy4eOHBIX 3aJa4 COBPEMEHHBIE HMH(POPMAIMOHHBIC
TEXHOJIOTUU JUTSI TIOMCKA, CTPYKTYPHUPOBAHHS, WHTEPIPETAMU W TPEICTaBICHUS y4eOHOW W
HAYYHO-TIONYJISIpHOW HMH(QOPMALMU, MOJYyYEHHOH W3 pPAa3IUYHbIX HCTOYHUKOB, KPHUTUYECKH
aHAJIM3UPOBATh MOJy4aeMyro HH(OpMaIHio;

OOBSICHATH IPUHITUITHI IEHCTBHSI MAIIMH, TIPUOOPOB M TEXHHUYECKUX yYCTPOIHCTB, Pa3invaTh
YCIIOBHSI UX 0€30IMacHOTO MCITOJIb30BAHMS B TOBCETHEBHOM JKU3HU;

NPUBOUTH NMPUMEPH BKJIaJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH{, B 00BSCHEHHE TPOIIECCOB OKPY>KAIOIIETO MUPA, B pA3BUTHE TEXHUKU U TEXHOJIOTHU;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWSA 1O (HU3UKE B TOBCEIHEBHOW IKM3HH IS
obecrieueHrs 0€30MaCHOCTH TIPH OOpAIICHUH ¢ MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXpaHEHHMS 3/I0POBbS M COOIOIEHHUS] HOPM 3KOJOIMYECKOT0 TIOBEACHHUS B OKpYXKaroleil cpene;



paboTaTh B TPYIIIE C BHIIOJHEHUEM PA3IMUHBIX COLMABHBIX POJICH, IUIAaHUPOBATh paboTy
TPYIIBL, PAalMOHAIBHO paclpeneNiiarTh OOf3aHHOCTH W IJIAHUPOBAaTh JAEATENbHOCTH B
HECTaHJAPTHBIX CUTYalUsAX, aJ€KBATHO OLICHMBATh BKJIAJ Ka)KIOIO M3 YYaCTHUKOB I'PYIIIBI B
peleHre paccMaTpuBaeMoi pooIIeMBl.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/bI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOIbI HAYYHOTO ITO3HAHUS 2 brbmmorexa LIOK
' AL Hays https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
2.1 Kunemarunka 5 bubnuorexa LOK
' https://m.edsoo.ru/7f41bf72
bu6nmorexa [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3 6 1 1
AKOHDT COXPAHCHIT B MEXAHIIE https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpUHr https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 0] 10 1
CHOBBL TEpMOZHHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEIIECTBA. 5 but6mmoreka [IOK
' da3oBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72



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

Hroro no pazueny 24
Paznen 4. JIEKTPOINHAMUKA
bu6nmoreka IIOK

41 DUICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4.2 [TocTosiHHBIN 351eKTpUYECKHil TOK. TOKH B 12 bubmuorexa [IOK

' Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazueny 22

PesepBHOE Bpems 2

OBULIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



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

11 KJIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3jae/ioB U TeM udposbie
Ne n/m pasi KourpoJububie | IIpakTuyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTshI
pecypcsl
Pazpnen 1. JIEKTPOANHAMUKA
11 MarnuTtHOoe nojue. I1eKTPOMAarHUTHAS 11 1 3 bubnnorexa [JOK
' WHTYKIIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHW4eCcKUe U SJIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoJseOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHu4yecKue U 3J1€KTPOMAarHUTHBIE 5 1 bubmuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6anoreka LIOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crieNMaIbHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znea 4. KBAHTOBASI ®PU3UKA
. but6mmoreka [IOK
4.1 OneMeHThHI KBAHTOBOW ONTUKHA 6 https://m.edsoo.ru/7fA1c97¢
4.2 Crpoenue atoma 4 bubnmoreka [JOK



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

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

4.3 AToMHOE 511p0 5

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

Hroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUH U aCTPO(DU3UKH 7

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

Hroro no pazgeny 7

Pazgen 6. OBOBLIAIOLIEE IOBTOPEHUE

bubnuoreka [{OK
| 4
6 Obobmaromee noropere https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




INOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
N KosunvecTBo 4acoB Jlara DJyieKTpOHHbIe HU(POBbIE
Tema ypoka Kourpoabnbie | IIpakruueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3YYeHUs
padoThI padoThI pecypcbl
®duzrka — HayKa 0 MPUPOJE.
1 Hayunblie MeT(})I;I)I HOQI:H:HIZI 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpa
Ponb 1 mecTo Qpusuxu B
dbopMHUPOBaHUH COBPEMEHHOMN bubmmoreka [JOK

2 . 1
HAYYHOW KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOH JeATeIbHOCTH JII01eH
Mexannueckoe IBHIKEHUE.

3 OTHOCHTETLHOCTh MEXaHUUECKOTO 1 bubmmoteka IIOK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE npsiMONIMHENHOE 1 bubmmnoreka HOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubmuotexa [IOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBobogHOe maieHue. Y CKopeHue 1 bubnuoteka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOe TBUKEHHE.

7 JlllmeeHHe MaTepi[IaHBHOﬁ TOYKH T10 1 Bubmmorexa IOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH

3 [IpyuHIIMTT OTHOCUTEIBLHOCTH 1 but6mmoreka [IOK

[anunes. HepIraabHbIe CHCTEMBI https://m.edsoo.ru/ff0c3be8



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

otcyeTa. [lepBbiii 3akoH HproToHa

Macca tena. Cuna. [lpuHuun

9 cynepno3unuu cui. Bropoii 3akon bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
Herorona amst MaTepranbHOM TOYKU

10 Tperuii 3akoH Herorona s Bu6muoteka [JOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOTO TsroTteHus. Cuia

11 TSAKECTH. He;)Bas[ KOCMUYeCKasi Bubmmorexa IOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 TpeHust. Cuita COnpOTUBIICHUS IPU bubmuoteka [IOK
TBYDKEHUHU TeJla B KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynaTensHOE U BpaIlaTeIbHOE
JBUKEHHE a0COIIOTHO TBEPIOTO bu6nmorexa LIOK

14
Tesa. MoMeHT cuitbl. [11e4o cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCHsI TBEPIOTO Tea
HNMnynsc MaTepuanbHOM TOYKH,

15 CHCTEMBI MaTepHATIbHBIX TOUEK. bubmuorexa [IOK
Nmnynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyNbca. PeakTHBHOE ABIKEHHE
PaboTa 1 MOLTHOCTH CHITBI.

16 Kunernueckas sneprus bubmuorexa [IOK
MarepuanbHoil Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETHUYECKON SHEPTUu

17 IToreHunanbHas sHEPrus. bubmmoreka [IOK



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

[loTeHumanbHas 3HEPrust ynpyro
ne(hOpMUPOBAHHO MPYKUHBI.
[TorennmanbHas 3HEPrus TEIa
BOJIM3U MOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

ITorennmanesHele U
HENOTEHIMAJIbHEIE CHIIBI. CBI3b
paboThl HEMOTCHIIMAJIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON IHEPTUr
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKOW YHEPTUH

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

19

JlaGopaTtopHnas pabora
«HccnenoBanue cBs3u pabOThI CHIIBI
C M3MCHEHUEM MEXaHUYECKON
SHEPTrUM Tella Ha IPUMeEpe
paCTSDKEHUS PE3UHOBOTO KIYTay

20

KonTponbHnas pabora no Teme
«Kunemaruka. JIuHaMuka. 3aKOHbI
COXPAHEHHUS B MEXAHUKE

bubmnoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
Teopuu. bpoyHOBCKOE IBUKEHUE.

Anddyszus

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKECHUS U
B3aMMOJEMCTBHS YaCTHI] BEIIECTBA.
Mopnenu cTpoeHus ra3os,
KUAKOCTEN U TBEPIBIX TEI

23

Macca monekyin. KonndectBo
BemectBa. [locrosnnas ABoraapo

24

TennoBoe paBHOBECHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temmneparypa u e€ usmMepeHue.
[IIxana remneparyp Llenbcus

o5 Uneansueiii raz 8 MKT. OcHoBHOE bu6nmorexa [IOK
ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcoitoTHas TeMIeparypa Kak Mepa

26 CpeaHel KHHETUYECKON SHEPruun bubmmoreka [JOK
JBU)KCHUS MOJICKYJI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

27 3akon /lanpToHa. ['a30BBIC 3aKOHBI
JlaGopaTopHnas pabora

08 «HMccnenoBanue 3aBUCHMOCTH
MEX1y TapaMeTpaMH COCTOSHUS
pPa3peKeHHOTr0 raza»

N3onpoueccel B uACanbHOM rasze u bubnnorexa [JOK

29
uXx rpaduveckoe mpeCTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 criocoObl e€ n3meHeHus. Konuuectso bubmuoreka [JOK
TEIJIOTH ¥ paboTa. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPTUsi OJHOATOMHOI'O UJI€ATBLHOTO
rasa

31 Buasl Terionepenaun bubmorexa [OK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMI0EMKOCTh BEILIECTBA.

39 KonunuecTBo Tennotel npu bu6muoreka [JOK
Terionepenaye. AaunadaTHbIi https://m.edsoo.ru/ff0c5¢c36
nporecc

33 [TepBbIit 3aKOH TEPMOIUHAMUKHU U bubnuorexa [JOK



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

€T0 IPUMCHCHHE K U30ITponeccam

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs npoiieccoB B

34 npupozae. Bropoi 3akon bubmmorexa OK
PHPOJIE. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKHU
35 [Mpunuun nevictust u KIT bubnunoreka LIOK
TEIJIOBOU MAIIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KITJ]
37 DKOJOTrHYeCKHEe MPOOIEMBbI
TEIIOPHEPIETHKH
00600 I
38 «M(())JIIGHI:1 KJ)II;H:aZp q())lfsnxa OcHOBBHI bubmmorexa LIOK
yip ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKH
K 0
o | umpomues pans roTene Bumiorexa LIOK
kynsapHas huznka. OCHOBBI
(VIOTCRYIBP https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHKHY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenue u KumeHue https://m.edsoo.ru/ff0c63b6
A6
41 Bnaiicc)z(l)iTTHba;oz OTHaO;IZEIJJIIBH:I}{IHHﬁ bubmorexa [OK
Ayxa. B https://m.edso0.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammueckue u
I B i
p - https://m.eds00.ru/ffoc65f0
kpuctauibl. COBpEeMEHHBIC
MaTepHaIbl
[TnaBiieHye ¥ KPUCTATUTH3ALIHSL. BuGmiorexa [IOK
43 VenpHas TEIUIOTA TUIABJIEHMS.

CyOnumarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bu6nmmoreka [IOK

44 vy o
PABHCHHE TEMIIOBOTO banarmca https://m.edsoo.ru/ff0c6820
) .0 7
o | o e
A A p https://m.edsoo.ru/ffOc6bcc
3apsIoB
II
o | e e
YHPOBOA ' https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS IEKTPUUECKOTO 3apsiaa
B 7 .3
47 | Kynona, Touemmsti oncxrpracort BuGaorera LIOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsik€HHOCTB 2I1EKTPUYECKOTO
48 nons. [puHumn cynepno3uuuun bu6nmorexa LIOK
ANEKTPUYECKUX Toei. JInHum https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTH
Pa6
o | "
' Hat https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
- [TpoBOAHMKY U AUDIIEKTPUKH B BuGmorexa [IOK
SJIEKTPOCTATUYECKOM MOJIE.
p https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi IpOHULIAEMOCTh
51 DnekTpoéMKOCTh. KoHaeHcaT bubmmorexa [IOK
CKTPOCMKOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
S
8 pa- p https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCAaTopa
53 JlaGopaTtopHast pabora "V3mepenue

AIEKTPOEMKOCTH KOHIeHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMIT AEHCTBUS U IPUMEHEHHUE
KOHJIEHCATOPOB, KOMUPOBAILHOT'O
arnmapara, CTpyMHOro IIpHHTepa.
OneKTpocTaTHYecKas 3aluTa.
3azemyIeHHE IEKTPOIIPHOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €TI0
cymecTBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsxenue.
Comnpotusnenue. 3akon Oma s
ydacTKa e

56

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIIaHHOE COCTUHEHHE
npoBOoAHKUKOB. JlaboparopHas
pabora «M3yueHnue cMenanHoro
COCIMHEHUS PEe3UCTOPOBY

0.5

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

57

PabGora 1 MomHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

bubmnoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 TOJTHOM (3aMKHYTOH)
anekTpuueckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas padota
«M3mepenne D/1C ucTouHnka Toka u
€ro BHYTPEHHETO COMPOTHUBIICHUS»

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

DnEeKTpOHHAas IPOBOIUMOCTD
TBEPBIX METAIIIOB. 3aBUCHUMOCTh
CONPOTUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIpOBOAUMOCTb

60

DNEeKTPUYECKUI TOK B BaKyyMe.
CBoMCTBA AJIEKTPOHHBIX TyYKOB



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

[TorynpoBoiHUKH, UX COOCTBEHHAs

61 U IIpYMeCcHasi IPOBOJAUMOCTb. 1 Bu6muoteka [JOK
CaoiicTBa p—N-1iepexo/a. https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DJIEKTPUYECKUI TOK B paCTBOpPAX U

62 paciuiaBax 3JIEKTPOJIMTOB. 1 bubmuorexa [JOK
DJIEKTPOTUTHYECKAS JUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DIEeKTpUYECKUI TOK B ra3ax.

CaMoCTOSITENbHBIN U bubmuoreka [{OK

63 . 1
HECaMOCTOSATEILHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Monnus. [nazma
DneKkTpruuecKue mpuodopsl U
YCTPOMCTBA U UX MPAKTUYECKOE bubnnorexa [JOK

64 1
npumenenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06maromuit ypok 1 bubnmoreka [JOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHnas pabora no teme
«Qnektpocraruka. [TocTosHHBIM bubmuoreka [JOK

66 . 1
3JIEKTPHUUECKUI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

P BHBIH k. KoaTponbHas

67 pz;f)l;a o TZIE)/I(G): . 1 bubnmorexa LOK

" " https://m.edsoo.ru/ff0c8c56
DIIEKTPOAMHAMHKA

68 PesepBHblit ypok. O6o6maronuit 1 bu6muoreka [JOK

ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6¢c
OBILIEE KOJIMYECTBO YACOB I1O 68
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https://m.edsoo.ru/ff0c86fc
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I[TPOTPAMME




11 KJIACC

Koan4yecTBo 4acoB

JIeKTPOHHBbIE HM(POBbLIE

JI:;')H Tema ypoka Beero Kontpoabubie | IlpakTnueckue flI:;:eHHSI oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypcbl
ITocTostTHHBIC MATHUTHI U X

1 B3auMociicTBHE. MarHuTHOE MOJIE. 1 bubnunoreka LIOK
BexTop MarHMTHOW MHIYKIHH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHON UHYKITUH
MarauTHO€E 1oJIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubnunoreka LIOK
B3anMoeiicTBre IPOBOJHHKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHas pabota «M3yuenue

3 MarHETHoIr)o HOJP;ﬂ KaTyHIKI/Iy: 1 1 bubnuorexa LTOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MarHUTHOTO MOJISI Ha
MPOBOAHMK ¢ TokoM. Cuina Amriepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«MccenenoBanue neicTBUA https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHWTa Ha PaMKy ¢
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIKYILYIOCS 3aPsKCHHYIO 1 bu6muoreka [IOK
yactuily. Cuia Jlopenna. Pabota https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna
DneKTpoOMarHuTHasT WHTYKIIHS.

6 [ToTok BeKTOpa MarHUTHOM 1
nHaykuuu. SJ1C uaaykuuu. 3akoH



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

ANEKTPOMArHUTHOM HHIYKIIUU
Qapanes

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW UHTYKIIUM)»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIICHUE
camounaykiuu. 3JC
CaMOUHYKIMHU. DHEPIUsl
MarHMTHOTO MOJIS KaTYIIKU C TOKOM.
DNEeKTPOMarHuTHOE TOJIe

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MAarHUTBHI,
JJIEKTPOMArHUTHI,
3JIEKTPOJABUIATEIb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHII,
MHIYKIMOHHAs I1€Yb

10

O6o06maromuit ypok «MarHutHoe
rosie. DJIeKTPOMarHuTHas
WHTKIIASD)

bubnunorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no reme
«MarHuTtHOe 1oJte.
DeKTpOMarHuTHas MHIYKIHS

but6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB00o/1HBIE MEXaHUYECKUE
koseOanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJICOaHHH.
[IpeBpatienue sHepruu

bubmuoreka [{OK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabora
«MccnenoBanue 3aBUCUMOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

nepuoja Majblx KoJiebaHuii rpysa
Ha HUTH OT JUIMHBI HUTU U MaCChI
rpy3a»

14

KonebarenbHbIl KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KoJ1e0aHus B U1€aJIbHOM
KoJe0aTeIbHOM KOHTYpe. AHAJIOTUS
MEXTy MEXaHUICCKUMHU H
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUH B UACATILHOM
K0J1e0aTeIbHOM KOHTYpE

bubnuoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBienue o 3aTyXarmux
Kose0aHusx. BolHyKIeHHbIE
MEXaHUYECKHE KOJIeOaHNs.
Pesonanc. BeiHyx1eHHBIE
OJICKTPOMArHMTHBIC KOJ'I€6aHI/I$I

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.

CunycouaaibHbINA MEPEMEHHBIN TOK.

MomHOCTh NEPEMEHHOTO TOKA.
AMIUTMTYIHOE U IEUCTBYIONIEE
3HAYCHUEC CHUJIBI TOKA U HaHpH)KeHI/ISI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. IlpousBoacTso,
nepeaaya u norpedieHue
JIEKTPUUYECKON IJHEPTUN

19

Y CTpoUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKa, TeHepaTopa IEpeMEHHOT 0
TOKa, JIMHUH 3JIeKTponepeaady

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJOTHYECKHe PUCKU TPU
MIPOU3BOJICTBE IEKTPOIHEPTHH.

20 KynbTypa ncnosnb3oBanus
3JIEKTPOIHEPTUHU B IIOBCEAHEBHOMN
KU3ZHU
MexaHuuyecKkre BOJIHBI, YCIOBUS
acupocrtpanenus. [lepuon.
21 IéKOppOCTLppaCHpOCTpaEIeHI/ISI u Bubmmorexa IOK
https://m.edsoo.ru/ff0cca54
JuiiHa BoJHbL. [lonepeunsie u
MIPOIOJIBHBIEC BOJTHBI
29 3Byk. CkopocCTb 3ByKa. ' poMKOCTB bubnuoreka [IOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
23 CBOfIClI“)Ba u ckopocTsb. [1Ikama bubamorexa [IOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJTH
[TpuHIUTIBI PATHOCBSI3U U
24 TeneBuieHus. Pa3Butue cpencts
cBs3u. Paguonokarus
o5 KonTponbhas padota «Konebanus u bubmmnoreka HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonnHEHOE pacpoCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpee. but6mmorekxa [IOK
Toueunsrit ucTounuk cera. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeta. 3aKOHbI
27 onfameﬁm cera. [loctpoenue bubnmorexa LOK
. https://m.edsoo.ru/ff0cd4e0
M300pakeHHUH B IIJIOCKOM 3epKajie
28 [Ipenomnenue ceera. [lomHoE bubnuotexa [JOK



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

BHYTpPEHHEE OTpaKEHUE.
[IpenenpHbIN yroa NOJHOTO
BHYTPEHHET0 OTPaKEHUS

https://m.edsoo.ru/ffOcd7f6

29

JlabopaTopHas padota «3mepeHune
MOKa3aTessl MPEeIOMIICHHS CTEKIIa

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcd67a

30

Jlunssl. [TocTpoenune n3odpaxeHuit
B JInH3e. POpMyJIa TOHKOM JIMH3HI.
VYBenuueHue JTuH3bI

bubnunoreka LIOK
https://m.edsoo.ru/ffOcddle

31

Jlaboparopnas pabora
«HccrnenoBanue CBOMCTB
M300paKEHUH B JTMH3AX)

32

Hucniepcust ceeta. CIIOXKHBIN COCTaB
oenoro ceera. Ller. JIaboparopHas
pabota «Habmoenue aucnepcuu
CBETa»

33

Nurtepdepennius cera. qudpakius
cera. JludppakironHas pemeérka

bubmmoteka IIOK
https://m.edsoo.ru/ffOced22

34

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspwuzanus cera

bubnunorexa LIOK
https://m.edsoo.ru/ffOcf02e

35

Onrtuyeckue npuOOpPHI U YCTPOicTBa
U YCJIOBUS MX 0€30MacHOr0
IPUMEHEHHUS

36

['panuIIBI TPUMEHUMOCTH
KJIACCUYECKOM MEXaHWKH.
[ToctynaTel cnenuaibHON TEOpUH
OTHOCUTEIBHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeJIeHUe

bubnunoreka LIOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHHU U COKpaAlICHUEC NJINHBI

OHeprus U UMITYJIbC
penaTuBUCTCKOM yacTulbl. CBA3b

bub6nmoreka [IOK

38
MAacChl C SHEPTUEH 1 UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi NoKos
K 0 (0) .
3| Ocionw cnewanuiol reopit bitorera LIOK
B P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEITLHOCTHY
40 ®otonsr. @opmyna [Inanka. bu6mmoteka [JOK
DHeprust U UMITYJIbC poToHA https://m.edsoo.ru/ffOcfel6
O
p | e
' T https://m.edsoo.ru/ffOcffc4
CroneroBa
3 .Y
o | bbb S
g ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porosddexra
.0 I1. H.
o | Dmmeemoumin
Ba. XMMHYECK HCTBH
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponcTsa u
MPaKTUYECKOE MPUMEHEHHUE:
44
dboTosnmeMeHT, GOTOATIHK,
CoJIHEUHas OaTapest, CBETOINO/
45 Pemenue 3ama4d mo teMe « JIEMEHTEI bubnunorexa LIOK
KBAHTOBOI OITHKI» https://m.edsoo.ru/ff0d0302
M T .0
onxenb aroma TomcoHa. ONBITHI BuGmiorexa [IOK
46 Pesepdopna o paccesHuro o-

yacTull. [manerapuas Mozaenb aroma

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

IToctynatel bopa

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0afa

48

W3nyuenue u normnouieHue GoToOHOB
IIpU NIEPEXO/I€ aTOMA C OJTHOTO
YPOBHS SHEPTrUM Ha Apyroul. Bubl
CIIEKTPOB

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0afa

49

BosHOBBIE cBOiCTBA YacTHLl. BOIHBI
ne bporna. KopnyckynsipHo-
BOJIHOBOH Ayanu3Mm. CHOHTaHHOE U
BBIHYKJICHHOE U3JTy4YE€HHE

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBbITHE PAIUOAKTUBHOCTH.
OmnsiThl Pesepdopraa mo
ONPEIETICHUIO COCTaBa
PaZMOaKTUBHOIO U3ITY4YE€HHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6eTa-, raMma-
u3ny4yeHus. Bnusaue
PaOAaKTUBHOCTH Ha )KUBbBIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
DJEKTPOHHBIN U TO3UTPOHHBIN
6era-pacnaj. ['amma-uznyuenue

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA31 HYKJIOHOB B SITPE.
Snepubie peakuuu. AnepHsii
peaktop. [IpobnemMsbl, mEpPCIEKTHBHI,
JKOJIOTUYECKUE aCIIEKTHI SIEPHOU
SHEPIreTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTUlbl. OTKPBITHE
Mo3uTpoHa. MeToIbl HAOMIOICHUS U

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

PEruCTpaluK 3JIEMEHTAPHBIX
yactuil. Kpyrislii cToi
«DyHIaMeHTalIbHbIE
B3auMOJENCTBUS. ENMHCTBO
(bu3nvecKoil KapTUHBI MUPA»

55

Bun 38é3nnoro nebda. Co3se3aus,
SIpKUE 3BE3/1bI, TUIAHETHI, UX
BuauMoe aBrmxeHre. CollHeUHas
cHucTeMa

56

Counuue. ConHeuHas akTUBHOCTD.
NcTtounuk sHeprun ConHua u 3B€371

57

3BE&311bI, X OCHOBHBIE
XapaKTEePUCTUKH. 3BE3/BI TIIABHON
Mocne0BaTelbHOCTH. BHyTpeHHEee
cTpoenue 38E31. CoBpeMeHHbIE
MIPEJICTABICHUSI O POUCXOKICHUH U
sposronuu CoHIa U 3BE3]

58

Muneunsii ITyte — Haia
lNanakTuka. [lonoxenue u
neuxenne Connua B [anaktuke.
lNamakTukn. YE€pHbIE IBIPHI B SApax
rajJlakTUK

59

Bcenennas. Pas0Oeranmne ragakTHK.
Teopus bonpmoro B3peIBa.
PennkroBoe n3nyyenue.
MertaranakTuka

60

Hepemennsie mpoGiembl
aCTPOHOMHU

61

KontponbHas pabora «71€eMEHTHI




aCTPOHOMUU U acTPOPUIUKK»

62

O6o06maromuii ypox. Poss ¢pusuku
Y aCTPOHOMHUHU B 3KOHOMUYECKOH,
TEXHOJIOTUYCCKOM, COIMAIbHON 1
ATUYECKOH cdepax IesaTeTbHOCTH
YyesioBeKa

63

O6o6maromuii ypok. Poib u mecto
(GU3MKN ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06maromuii ypox. Posb
¢buznveckoii Teopun B
(bOpMUPOBaHUY MPECTABICHHIA O
¢bu3nuecKkoii KapTuHe MHUpa

65

O6o0maromuii ypok. Mecto
(bu3HYECKOi KapTUHBI MHpa B
o011eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOIE

66

PesepBHBIil ypok. MarautHoe nosie.
DNEeKTpOMarHuTHass UHAYKLHS

67

PesepBHbIit ypok. Ontrka. OCHOBBI
crenuaIbHON Teopun
OTHOCUTEITBHOCTH

68

Pezepusiii ypok. KBanroBas ¢usuka.
DIeMEeHThI ACTPOHOMUH U
acTpo(U3HUKH

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO

68



https://m.edsoo.ru/ff0d1784

I[TPOTPAMME







YYEBHO-METOJJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIbLI JIJIS1 YUHEHUKA

» ®usuka, 10 xknace/ Msakumes I'.51., byxosnes b.b., Corckuit H.H. nmox penaknueii
[MapdentneBoii H.A., Akunoneproe obmectBo «M3narensctBo «IIpocBenienney « dusuka, 11
knace/ Mskumes I'.JI., Byxosues b.b., Uapyrun B.M. nox penaxmueii [lapdentreBoit H.A.,
AxumonepHoe obmectBo «M3marenscTBo «lIpocBerienne»

METOJUYECKUE MATEPUAJIbI JIA YUUTEJIA 1. Kabapaun O.®., Opnos B.A. COopHuk
HKCHEPUMEHTAIBHBIX 33aHUI U MPAKTUYECKHUX paboT 1o ¢usuke 9-11 kiaccsl - M.; AcTpens,
2005 2. Jlesuran E.I1. Actponomusi. YueOnuk amst 11 kinacca o6meo0pa3oBaTeIbHBIX
yupexaenuit - M.; [Ipocsemenue, 2004 3. Mapon. A.E., Mapon E.A. ®u3uka. Jlugakruaeckue
matepuansl. 10 kmace. 2- e w31 - M., Ipoda,2005 4. Mapon A.E.,. Mapon E.A ®usuka.
Junaktuueckue matepuansl. 11 kmace. 2-e u3g - M., [poda,2005 5. Mskumes I'.5., ByxoBues
b.b., Cotckuit H.H. ®u3uka: Yuebnuk nms 10 kinacca o0iieo0pa3oBaTeabHbIX yUpexaeHuii: 17-
e u3. - M.; [Ipocsemenue, 2008 6. Mskumes I['.41., bByxosues b.b., Hapyrun B.M. ®uzuka:
Vuebnuk s 11 knacca oOuieoOpazoBarenbHbIX yupexxaenuit: 17 uza. - M.; [Ipocsemienue,
2008 7. ITpakTuky™m 1o ¢pusuke B cpeaneit mkone: Aunakriuaeckuit marepuain: [lon pex. Byposa
B.A., uka FO.U. - M.; IIpoceemienne, 1987 8. [IpakTukym 1o ¢pusmke B CpeIHEH IIKOTIE:
Hunaktuyeckuit Marepuai noj pea. [lokpoBckoroA.A. - M.; IIpocsenienue, 1982 9. PeiMkeBu4
A.IT. Coopnuk 3amau o pusuke 10- 11 kmacewr: 8- uza. - M.; poda, 2004 10. Camoe nonHoe
W3JlaHuE TUIIOBBIX BapHAHTOB peanbHbIX 3afanuii EI'D: dusuka/aBt.-cocT. A.B.bepkos, B.A.
I'puboB.  M.:Actpens,2009 11. Coopnuk 3anau o ¢pusuke 10-11 xinacesl: Coct. CTenanoBa
I".H. 9-e m3x. - M.; [IpocBemenne, 2003 12. dusnudeckuii MPaKTUKYM IS KJIACCOB C
yrayOiaeHHbIM u3yueHueM ¢pu3uku: Junaktuaeckuit Matepuan ais 9-11 kmaccos: Ilog pen.
Huxka 10.U., Kabapauna O.®. - M.; [Ipocsemenue, 1993 13. @poHTansHble TabopaTOpHbBIE
pabotsl o pusuke B 7-11 kmaccax obmeodpazoBaTenbHbIX yupexaenuii: [lon pen. Byposa
B.A., Huxkudoposa I'.I". - M.; IlpocBemienue, «YueOHas nuteparypan,1996 14. llopun M.A1.
Actponomust -MH.: Xapsect, 1998

[MU®POBBIE OBPA30BATEJIBHBIE PECYPChI U PECYPCBI CETU UHTEPHET

bu6mmoreka [{OK https://lesson.academy-content.myschool.edu.ru/03/07 IToptan Uudoypok
https://infourok.ru/ ITopran Yuu.py https://uchi.ru/ http://www.mon.gov.ru — opurmanbHeIi caiT
MunucrepcTBa o0pazoBanus u Hayku PO http://www.edu.ru — gpenepansHblii mopTat
«Poccmiickoe o6pazoBanue» http://www.school.edu.ru — poccuiickuii 00meoOpa3oBaTenbHbIN
[Toptan http://www.ege.edu.ru — mopran uHGOpMaITMOHHON MOIEPKKH EnnHoro
roCy/IapCcTBEHHOTO 3k3ameHa http://www.fsu.edu.ru — gpenepanbHblil COBET MO yueOHHKAM
MOwuH P® http://www.ndce.ru — mopran yuaedbnoro kaurousmanus http://www.vestnik.edu.ru —
xypHai Bectauk ob6paszosanusi» http://www.school-collection.edu.ru — exunas KoyureKius

U POBBIX 00pa3oBaTeIbHBIX pecypcoB http://www.apkpro.ru — Akagemus OBBIIICHUS
KBaTH(UKAIMU ¥ IPO(PECCHOHATBHOM TEPETOIrOTOBKY paOOTHIKOB 00pa30BaHHUsI
http://www.prosv.ru — caiit uznarensctBa «lIpocsemienue» http://www.history.standart.edu.ru —
MPEIMETHBIN caiT uznarenbcrsa «lIpocemenue» http://www.prosv.-ipk.ru — uHCTUTYT
noBbIIeHus kBanudukaiuu M3natenscra «IIpocBerenue» http://www.internet-school.ru
http://www.1september.ru —u3matensctBo «IlepBoe centsops» http://vvvvw.som.fio.ru — caiit


http://www.mon.gov.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.fsu.edu.ru/
http://www.ndce.ru/
http://www.vestnik.edu.ru/
http://www.school-collection.edu.ru/
http://www.apkpro.ru/
http://www.prosv.ru/
http://www.history.standart.edu.ru/
http://www.prosv.-ipk.ru/
http://www.internet-school.ru/
http://www.1september.ru/
http://vvvvw.som.fio.ru/

deneparun UuTepHeT-00pa3oBanus, ceTeBoe 00beuHeHne MeToaucToB http://www.it-n.ru —
poccuiickasi BEpcusi MEXKIyHApOIHOT0 npoekTa CeTh TBOPUECKUX yUUTENIEH
http://www.standart.edu.ru — rocyaapcTBenHbie 00pa30BaTe/IbHbIC CTAHAAPTHI BTOPOTO
IIOKOJICHUA


http://www.it-n.ru/
http://www.standart.edu.ru/




