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HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B DPI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTelbHBIX OpraHm3amusx Poccuiickoir ~ dDenepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (u3MKe HampaBieHO Ha (OPMHPOBAHHUE E€CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM PI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, IPEIMETHBIM M METaIllpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (U3UKU: JIMYHOCTHBIE, METANpEeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM YHUCIIE

IPEMETHBIE PE3YJIbTAThl M0 T0/1aM 00YUYEHHUS;

e cojepxaHue yuyeOHoro npeamera «Pu3nka» 1o rogam oOyueHus..

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yueOHOro
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYyXarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLUIMi Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBJIEHUH, N3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHHe W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U Jpyrux. M3ydeHune Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUN UMHU Y4EOHBIX UCCIIEI0BaHUM.

B ocHOBy Kypca ¢u3uKu JUIst ypOBHS CpeHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (DU3HMKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (pu3nku 0ObeMHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BEUIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMansa GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHYECKUMU MpoOIeMamMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nuku rnpeamnosgaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoesn skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUS MPoOJIeM PallMOHAIBHOTO MPUPOIOTIONIB30BAHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKHA Ha yYpOBHE CpeaHEro oOmero oOpa3oBaHUS
ABISIIOTCS  pu3udeckue Teopuu ((HOpMHUPOBAHHME NPEICTABICHUM O CTPYKTYpPE MOCTPOSHUS
¢usuueckoil TeopuH, poiaM (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



IPEACTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeTeTbHOCTHBIN 1TOX0/ B Kypce (GU3MKU pealn3yeTcs MPEexXIe BCEro 3a Cuér
OpraHu3aly SKCIIEPUMEHTAILHON JESATeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3NKe OOBEIUHEHBI B OOMIMIA CIIHCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIaOOpaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISIETCS Y4YaCTHUKaMH 0O0pa30BaTENIbHOTO
npolecca UCXOos U3 0COOEHHOCTEH IUIaHUPOBAHMS U OCHalleHUs kKabuHeta (usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY ONBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.
Bosnbiioe BHUMaHuE yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 33aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasfelna
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/eioB. [ KaueCTBEHHBIX 337a4 NPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE MpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpYXKaroIIe >KU3HHU, TpeOyromue BbIOOpa (U3UYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum c¢ TpedoBanusimu  PI'OC COO Kk MaTepHalbHO-TEXHHUYECKOMY
obecrieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBEeHb Kypca (M3MKH HAa YPOBHE CpEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(Gu3HUKH T0JKHO OBITH HEOOXOMMOE J1a00paTOpHOE 00OPYAOBAHUE IS BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLHUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ecrevynBaeT MOCTAaHOBKY IMEPEUYMCIEHHBIX B IpOrpaMMe Io
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
OIMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaGopaTtopHoe 00OpYyZOBaHUE AJIS YYEHHMUECKUX MPAKTHUECKUX padboT ¢dopmupyercss B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdyére OJHOrO KOMIUJIEKTa Ha JIBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AaHAJOTOBBIX M LU(POBBIX NPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (QopmupoBaHHE HHTEpeca U CTPEMJICHHS OOy4arolmMXCsi K HAyyHOMY H3yUEHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yjbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHue yMeHUN OOBSACHATH SIBJCHUS C UCIIOJIb30BaHUEM (DHU3HUECKUX 3HAHUH U
HaYYHBIX J0Ka3aTeNIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIU (U3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHI.

JocTiwkenne 3TUX Lenell oOecreyrBaeTcsi pelIeHHeM CIEAYIOMIMX 3a7ad B Ipolecce
W3y4deHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIero oopa3oBaHusI:



e [puOOpeTeHHe CHCTEMBbl 3HAHUH 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3HUKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(GUBHUKY B 3JIEMEHTHI aCTPO(DU3UKH;

e (QopmupoBaHHE YMEHHH MPUMEHSTh TEOPETHUUYECKUE 3HaHUS M OObSICHEHUS
¢u3nUecKux SBICHUH B MPHPOJNE M JUISl TNPHHATUS NPAKTUYECKUX pEIICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB pEIICHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOM
MOJIENIBIO, 3aJad, NOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3/laHue (PHU3HUECKON
MOJIEJIH, aJIeKBaTHOM YCIIOBUSM 3a]1a4H;

e noHuUMaHHe (U3NYECKUX OCHOB U MPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSTEILHOTO TUIAHUPOBAHUS M MPOBEIACHUS (PU3UUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanud  HHPOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O Pe3ysIbTaTa;

® CO3JaHHE YCIIOBUM JJISl Pa3BUTHUSI YMEHUM MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JESITEIIbHOCTH.

Ha wusydenue ¢usuxu (0a30BBIi YpOBEHBb) Ha YpPOBHE CpPEIHEro o0mero odpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
gyaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb J1adbopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JEJaeT BBHIOOp IMPOBEACHUs JTabOpaTOPHBIX paboT H
OTIBITOB c yuéToM VHIUBHUIYaJIbHBIX 0COOEHHOCTEMH oOyJaromuxcs.



COJEPKAHUE OBbYYEHUA

10 KUIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUSA OKpyXkaroumero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
Ponp m Mmecto ¢u3uku B (GOPMHPOBAHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.
Jlemoncmpayuu
Amnaiorossle U IU(POBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl kKoopauHaT. ClokeHHe NepeMelieHul u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majienue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiinoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yactoTa oopanienus. L{eHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpPOWCTBA H MPAKTUYECKOE MPUMEHEHHE: CHOUJIOMETP, JBH)KEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpa3zoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Hab6monenue neukenus tesa, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hanpasnenue ckopocTy npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne HepaBHOMEPHOTO JBHKEHUS € LIEJIbIO OMPEACIICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUHU C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenue ABUKEHUS MIApUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Tpuaumn otHocutenbHOCTH ['anmuiies. [lepBoiit 3akoH HeroTona. HEpLmanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa mis
MaTepualibHOM TOUku. TpeTuit 3akoH HproTOHA 1711 MaTepuaibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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



Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosapdumument tpenus. Cuna conpoTUBICHUS
IIPY JBHKCHUM TeNa B )KUAKOCTU WM rase.

[ToctynarenpHoO€E 1 BpallaTelbHOE ABM)KEHHUE A0COIIOTHO TBEPIOTO TENA.

MoOMEHT cuibl OTHOCUTENBHO Ocu BpameHus. llmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIIA.

TexHHUYeCcKne YCTPONCTBA M IPAKTUYECKOE INPHUMEHEHHWE: IOIUIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

U3zmepenue cui.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMariuu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHHH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHue aBuKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanve 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HMKAIOLIMX B IPY)KMHE M PE3UNHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonvl coXpanenus 6 MexaHuke

HNmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJbca Tea. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHepruss maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEpP, MPYKUHHBII
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexon moTeHNIMAIbHON YHEPTUH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3ydyeHrne aOCONIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbl C M3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'YTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OINBITHOE 00OCHOBaHHE.
bpoynoBckoe nBmwxkenme. Quddys3umsa. Xapaktep IBWKEHHS | B3aUMOJCHCTBUS YaCTHIL
BelecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB



BEIIIECTBA HAa OCHOBE 3THX Mojeneld. Macca u pazMmepbl moisiekyn. KoimuecTBo BermiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETHYECKONH TEOPUH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHUYECKOH SHepruu
TEIUIOBOrO JBWKEHHMs 4actul ra3a. lllkama temneparyp KensBuHa. ['a30oBble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3omponecchl B UacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHre U30MPOLIECCOB: U30TEpMa,
u30Xxopa, nzobdapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITh, OKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BemlecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COEIUHEHUI.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKa3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs IPUPOLY JaBICHUS ra3a Ha CTEHKH COCy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUU 00BEMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPATyphl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ n3meHeHus. KonnyecTBo TemioTel U padota. BHyTpeHHsIsI 3HEprus 0JHOATOMHOIO
UJeanbHOro ra3a. Bujpl Ternonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpeIaye.

[TonsTue 006 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHamuku. [IpuMmeHeHue
NEPBOro 3aKOHA TEPMOAMHAMUKY K U3omporeccaM. I'papuueckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh MpoieccoB B MPUPO/IE.

TemioBeie MamuHbL. [IpuHIUIIEL JEeHCTBUS TEeMI0BbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeIUIoBbIX MamuHax. Koadduiment noneznoro aeiicteus terioBoil Mamuuel. [ukn KapHo u
€ro Ko3(QQUIUEHT MOJIE3HOTO AEHCTBHSL. DKOJOTHYECKHE MPOOIEMbI TEMIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUILHUK, KOHIUIIUOHED.

Jlemoncmpayuu

WN3meHenne BHYTpEHHEW SHEPTUU Teja TPU COBEPIICHUH pPabOTHI: BBUIET MPOOKH W3
OyTBUTKM TIOJ ACMCTBHEM C)KaTOrO BO3AyXa, HarpeBaHue 3(Qupa B JaTyHHOU TpyOke MyTEéM
TpeHUsl (BUCOIEMOHCTPAIIHS).

V3meHeHne BHYTpEHHEH dHepruu (TeMrepaTypsl) Tela mpy Teruionepeaaye.

OnpIT Mo aguabaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNsi BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

W3mepenue yaenbHON TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne wu KoHneHcanws. Mcmapenne u  kureHue. AOCOmOTHAasS U
OTHOCHUTEIIbHAs BJIaKHOCTh BO31yxa. HachblmeHHblil nmap. Y aenbHas TemioTa napoodpa3oBaHusl.
3aBUCUMOCTH TEMIIEPATyphbl KUTICHUS OT AaBJICHHUS.



TBépnoe Teno. Kpucrammuyeckue u amopdHbie Tejaa. AHU30TPOIUS CBONCTB KPUCTAIIIOB.
Kunkue kpucraminsl. CoBpemMeHHble MaTepuaibl. [lnaBineHue u Kpucramumszauus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TexHuuyeckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KJIOPUMETP, TEXHOJOTUHU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HaGnronenue narpeBaHus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepeHne OTHOCUTEIHHON BIaKHOCTH BO3/1yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OnekTpuzauusi Tell. OJEKTpUYeCKUi 3apsan. JlBa BHIa 3JIEKTPUYECKUX 3apsi/iOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslid  3neKTpUyecKUil  3aps.
Onekrpuueckoe nose. HanpsokéHHocTh anexTpuuyeckoro nois. IlpuHunun cynepnosunuu
3JIEKTPUYECKUX T0JIeH. JINHUY HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanexktpocratmdyeckoro modis. [loreHnman. Pa3HOCTP  MOTEHIMAIIOB.
[IpoBOIHUKY M AUBIIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JluanekTpruieckass IpOHUIIAEMOCTb.

OnektpoéMkocth. KonpeHcarop. DJeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJIEHUE SJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIH
anmapar, CTpyHUHBIM IIPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IEeKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

ITpoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTa.

JINdIIEKTPUKN B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku é pa3nuunvix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPHUUECKOro ToKa. VIcTOUHMKM TOKa.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuueckoe COINIPOTHBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELLECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DJIEKTPOABMIKYIIASl CHJIa U BHYTPEHHEE COMPOTUBIIECHUE UCTOYHMKA TOKa. 3akoH OMa aJist
MIOJTHOM (3aMKHYTOH) asieKTprueckoil nenu. KopoTkoe 3amMbIkaHue.



DneKTpOHHAs: MPOBOAUMOCTH TBEPBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexonaa. [1omynpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOLUAIUs. DIEKTPOIIN3.

DneKkTpuuecKkuil ToK B ra3zax. CaMOCTOSTENbHBIN U HECAMOCTOATENbHBIN pa3psaa. MoiaHusL.
[1na3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMmIIepMETpP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUSA, BaKyyMHBIH IMOJl, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIH THOI, TajbBAHUKA.

Jlemoncmpayuu

V3mepeHue cuibl TOKa U HAMPSHKCHUS.

3aBUCHUMOCTb CONPOTUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMelraHHOE COeIUHEHUE POBOTHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOABUKYIIeH cuibl. KOopoTkoe 3aMmblkaHHe rajibBaHUYECKOTrO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHue  JIEKTPOABMIKYIEH CHJIBI  HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTUBIICHUS.

HaGnronenue snextponusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 10 kiacce OCYIIECTBISETCS C y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHME, Hay4HbIM (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TeOpHus, HaOIroAeHue,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢yHkuMs, mnapabona,
runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE (QYHKIIUU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHOE TPHUIOHOMETPHUECKOE TOXKIECTBO, BEKTOPHl M MX IPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0cMOC, TEII000OMEH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJIIpHasl Macca, TEIUIOBBIE CBOWCTBA TBEPIABIX TE€J, JKUAKOCTEW U Ta30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, TalbBaHUKA.

TI'eoepaghus: BIaxXHOCTH BO31lyXa, BETPhI, OapoOMeTp, TEPMOMETP.

Texnonocus.: mpeobpazoBaHue IBUKEHUH C MCIIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHMKE, MOJIIMIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAaHEHUs HMIyJbCca B TEXHHUKE (pakera,
BOAOMET W JpYTHWE), JBHTaTreilb BHYTPEHHErO CropaHWs, TmapoBas TypOWHA, OBITOBOM
XOJIONJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUsI COBPEMEHHBIX MAaTepHalloB, B TOM YHUCIIE



HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOIWMH,  JJEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, AJIEKTPOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBI, FaJIbBAaHHKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocrositHHBIE MarHuThHL. B3auMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpMHIMI Cyneprnio3uiuy MarHUTHBIX 1OJIe. JIMHMM MarHUTHOM
nHAyKuuy. KapTiHa TMHUM MarHUTHOM MHAYKLUU HOJIS IIOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1osie IpOBOAHUKA ¢ TOKOM. KapThHa JIMHMM MHAYKIMUM MarHUTHOTO IIOJIS
JUIMHHOTO IPSIMOIO NPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cwia Jlopenna, e€ MOAynb UM HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuibl Jlopenua.

SIBneHne AyeKTpOMAarHUTHOM WHAYKIMHM. [IOTOK BeKTOpa MarHUTHOM HMHIYKLIHH.
DNEeKTPOABUKYLIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTpPOMarHuTHON uHaykuuu ®apanes.

BuxpeBoe anexkTpuyeckoe mosie. DIEKTPOABMKYILAS CHUJa HHIAYKUUU B IPOBOJHUKE,
JBUKYLIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHME CAMOMHIAYKIIMHU. DJIEKTPOABIIKYILAS CHUJIA CAMOMHIYKLIMH.

DOHeprus MarHUTHOT'O TOJISl KaTYLIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUUYECKOE IMPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUTHI, MJIEKTPOIBUraTEIb, YCKOPUTEIHN JIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS T1E€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM TIOJIEM.

JIuHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM HHIYKIIVH.

ITpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
MIOTOKa.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3y4yeHre MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

HccnenoBanue neiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nen 5. KosieOanusi u BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus
Konebarenbnass cucrema. CBOOOMHBIE MexaHWuYeckue Kkojebanus. [apmoHmueckue
koneOanus. Ilepumon, wacrora, ammutyna u  (asza koneOanmid. [IpyXKWHHBII MasSTHHK.
MaremaTiuecKkuii MasTHUK. YpaBHEHHME rapMOHMYecKHX kojeOanuii. [IpeBparienue sHepruu
[IPU TAPMOHUYECKHUX KOIeOaHUIX.



Konebarenbuplii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS B HJI€ATLHOM
KoJIeOAaTeIbHOM  KOHTYype. AHAJNOTHs MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS] SHEPTrUU B UACATBHOM KOJIeOaTeIIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUAx. BbIHYX/IeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeinyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya u MOTpeOIEHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa wucnonab3oBaHus
AIEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKUH 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, JIMHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmioienue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc mpu mocnenoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mopenb TUHUY AIIEKTPOIEpEaAUN.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJBIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanve IEPEMEHHOIO TOKa B LENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumMHble 60JIHbL

Mexanuueckre BOJHBI, yclIoBUs pacnipoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U januHa BonHBL [lomepeunble W mpononbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHTanus BekTopoB E, B, V B snextpomaranutHo#l BomHe. CBOWMCTBAa 3IEKTPOMArHUTHBIX
BOJIH: OTpa)x€HHe, IpeJloMIIeHue, Moispu3anus, Audpaknus, uHtepepenius. CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixama >7MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe >JeKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIMIIBI paIOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHUYEeCKHEe YCTPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3BIKaJIbHBIE HHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, PaJAuONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromieecst Teo Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.



3BYKOBO pe30HAHC.

HabumroneHne cBsI3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanue  CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpele.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHue Hu300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHbI MpelOMIIEHUs CBeTa. AOCOMIOTHBIA MOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbIl yrosn IOJHOrO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceeta. CiioxkHbll cocTaB 6enoro cera. L{ser.

Cobuparonue W paccewBaroniye JHUH3bL. ToHKas JuH3a. DOKyCHOE pacCTOSHUE U
ONTHUYECKasi CHjla TOHKOM JIH3bI. [locTpoeHune n3o0paxeHuil B coOMparomux U pacCenBaIOIINX
auH3ax. QopMyIia TOHKOM JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. Wutepdepenius cBera. KorepeHTHble HMCTOYHHKH. Y CIIOBUA
HaOJI0IeHNST MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tomnsipusanus ceera.

TexHuueckue yCTpoWcTBa M IpaKTHUYECKOE IMPUMEHEHHE: OYKHM, Jyna, ¢oToamnmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPAaKIHMOHHAS
pEIETKA, TOJIAPOnL.

Jlemoncmpayuu

[TpsimonuHENHOE pacnpoOCTpaHEHUE, OTpPaKEHHWE M IpeloMieHHe cBeTa. OnTudeckue
puOOpBI.

[TostHOE BHYTpEHHEE OTpakeHHne. Moziellb CBETOBOIA.

UccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nugpakuuu cera.

Hab6nronenue aucnepcun cBera.

[TosryueHue ciekTpa ¢ IOMOIIBIO IPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenue nosisipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

UccnenoBanue CBOMCTB M300payKeHUM B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
['paHubl NPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl cnenuanibHON TEOpUH
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEIBHOCTH ODUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUTUHBI.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEH U UMITYIHLCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs TOKOSI.



Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmul KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBsi3u 3Heprun (OTOHA C €r0 YACTOTONH. DHEPrUsl U UMITYIbC
dboToHa.
Otkpeitie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI

dotorddekra. YpaBuenue DitHmreitHa 11 hotodpdekra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbrtel [1. H. JIeOenena.

XUMHYECKOE IEHCTBHUE CBETA.
TexHu4eckue yCTpOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (hoTorneMeHT, (OTOIATUHK,
COJIHEeYHast 6aTapest, CBeTOAHO/.
Jlemoncmpayuu
®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM IMJIaCTUHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
CBeToaHoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. [lmaneraphas
mozenb atoMa. Iloctynatel bopa. M3nyuenue u nornomeHue GOTOHOB IpU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl cnekTpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZIOPOZA.
BousinoBeie cBolicTBa yactull. Bosnbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayaln3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.
TexHudyeckne yCTpOMCTBA MW IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHBIM AaHAIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnroneHue muHeHyaTbiX ClIEKTPOB U3ITyYEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHMS  sijpa. OTtkpsITHE
panuoaktuBHOCTH. OnbITH Pezepdopa mo onpeeneHuo cocTaBa paaAuoakTUBHOTO H3JIy4eHHs.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OTtkpbiTHEe TpoTOHa W HeWTpoHa. Hykmonnas mopnens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-uszinyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.
DHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
S nepusle peakunu. [lenenue u CUHTE3 SIED.
Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sAACPHON
SHEPIreTUKU. DKOJOTUYECKHUE ACTIEKTHI SIEPHON SHEPTETUKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIOIEHUS ¥ PErHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.
@OyHnaMeHTaIbHbIE B3auMoAecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpA.
TexHUUecKkre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TO3UMETpP, kKamepa Buibcona,
SZICpHBIN peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TurK MOHU3HPYIOLMX YACTHII.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMuHW. IlpukiagHoe W MHPOBO33PEHUECKOE  3HAUCHHUE
ACTPOHOMHUHU.

Bun 38é€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bI, JIAHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHeprum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTpalbHBIA KJIacC — CBETHUMOCTBY». 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3] IJIABHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKICHUH U 3BOIoUMU CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamra ['anaktuka. [lonoxxenne u nemwxenue Connua B ['anmaktuke. Turbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHSI
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIBHOW U
THYECKON cdepax [esATENIbHOCTH 4YelOBEKa, pOJib W MecTo (U3UKM W acTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJb (U3NYECKOM Teopun B (OPMHUPOBAHUU
MpeJICTaBICHH 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usukm 06azoBoro ypoBHs B 11 Kiacce OCymIecTBIAETCS € y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3nMyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOII0JeHHE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpPU3HAKU TI0I00MS TPEYTOIBHUKOB, ONPEIeICHNE TUIOMIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MHpUpojie, KojeOaTelbHbIE IBHKEHUS B
J)KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B JKUBOW MPUPOJE, NECUCTBUE paJMAllMM HA >KUBBIC
OpraHU3MBlI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIHN3.

l'eocpaghus: MarHUTHBIE TIONIIOCA 3€MITH, 3aJIEKH MAarHUTHBIX Pyl, (oTochEéMKa 3eMHOI
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPICECHUII.

Texnonozus: MTMHUM 3JIEKTPOIIEpeiad, TE€HEPATOp MEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATED,
WHIYKIIMOHHAs TIeYb, pajap, pPaauoONpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOSKIIMOHHBIN anmapat, BOJJOKOHHAsI OTITHKA, COJTHEYHAsI OaTapesl.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero oOIiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOTo mpeamera «DHU3MKa» JOJDKHBI OTPAXKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHarolIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
paciIMpeHue KU3HEHHOI'O OIbITa M ONIBITA JESITENbHOCTH B IPOLIECCE PEATM3alUU OCHOBHBIX
HAIpPaBJIEHUHN BOCIIUTATENBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpazkiaHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OOYydYaromlerocs Kak akTUBHOTO U
OTBETCTBEHHOI'O 4JIeHA POCCUICKOIr0 OOIIECTBa;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBAaTh B CAaMOYIPABIEHUHU B 00pa30BaTeIbHON OpraHU3ally;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON I'PaKTAHCKOW UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCHUMCKHUX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbIE PEIIECHUS, OPUEHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHNE YCTOMUHUBOIO OYAYyIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETHYECKOE OTHOILIEHUE K MUPY, BKJIIOYas ACTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI,

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00AJLHOTO XapakTepa
HKOJIOTMYECKUX MPOoOiIeM;

IJIAHUPOBAHUE U OCYLICCTBICHUE IEUCTBUM B OKPYXKAIOIIEW Cpele Ha OCHOBE 3HAHMSA
1eyied yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

pacIlUpeHHe OIbITa JEATENbHOCTH HKOJIOTMUYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOUTNXCS 3HAaHUN 10 (pusmke;

7) IEHHOCTH HAYYHOT'0 TIO3HAHUS



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTeJIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATh MPOCKTHYIO U UCCIIEAOBATENBCKYIO NEATEILHOCTh MHINBHIYyaTbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS
Ba3oBrble Jlornueckue aeiicTBuA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH LU NeATeILHOCTH, 33]]aBaTh MapaMeTPhl U KPUTSPUH UX JTOCTHIKCHUS,

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh IJIAH PEHICHUS MTPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIBHOCTH, OIEHUBATH COOTBETCTBHUE PE3YJIBTATOB MEISIM,
OLICHUBATh PUCKH MOCIICICTBUI e TCILHOCTH,

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPadOTy B YCJIOBHSX pPEATbHOTO, BHPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

Ba3oBbie ucciienoBareIbCKue 1eiCTBHS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TOHSATHSIMH W METOAamu (pu3mdecKoi
HaYKU;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIIBLCKON M MPOCKTHOW JESITEIHLHOCTH B 001acTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PeIlIeHHUs 3aa4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHIO Pa3JIMIHBIX METOJIOB TIO3HAHHSI,

BJIQJIETh BHJAMHU JIEATEIBHOCTH MO TMOJYYSHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
peoOpa3oBaHNI0O M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCIE MPH
CO3aHUU YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3UPOBaTh 3ajady, BBIJABUTATH
TUNOTe3y €€ pelleHHs, HaXxOJUTh AapTryMEHTHI [JIs JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

AHAIM3UPOBATh TOJYYEHHBbIE B XOJE€ pEUICHHs 3aJadyd pPe3yldbTaThl, KPUTHYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (popMyIHpOBaTH COOCTBEHHBIE 3aJauyd B 0Opa30BATENbHOU AEATEIHHOCTH, B
TOM YHUCJIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIEHUBATh MPHUOOPETEHHBIN OIBIT;

YMETh MMePEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00JIaCTh KU3HEICATCILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC OXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMU TOTY4YeHHUS WHMOpPMAUU (PUINYECKOTO COJIEP>KaHUSI U3 HCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSTEIIBHO OCYIIECTBIISATh IIOWCK, aHAIMW3, CHUCTEMATH3AlHMI0 U
WHTEPIIPETANIO HHPOPMALINK PA3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CPEACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pELICHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AIMOHHBIX 33aad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TaCHOCTH;



CO3/1aBaThb TEKCThl (DU3NYECKOIO COAEPKAaHUS B pasIMyHbIX (opMmaTax ¢ ydEToM
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpWH, BBIOMpAs ONTUMAIBHYIO (GOpMY
IIPEJICTaBICHNS U BU3YyaIU3aL1H.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiicCTBHSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3WKHU M BO BHE-YPOUHOU JESATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllM U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUAYAITBHON paOOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEM Ka)KJI0T0 Ul€Ha KOJUIEKTHBA,

MPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OpPraHUW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH JACHCTBUM, PACIpElesATh POJIM C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHON paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa W KaXJIOT0 YYaCTHHKA KOMaHIbI B OOIIUI pe3ysIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE NPOEKTHI, OLICHUBATh MU C IMO3UIMU HOBH3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHble yHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbBHO COCTABJISITh IUIAH PEIICHUs] PAacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIMXCS PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;
pacuMpsaTh paMKH y4eOHOTO MPpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIUU B 00NacTH (PU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICIIUTENIbHBIX MPOIECCOB, UX PE3YNIHTATOB U OCHOBAHUI;
MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIXKEHUIO;
MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIHHOCTH;
MPUHUMATH Ce0sl, MOHMUMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEATEIHHOCTH;
MpU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.
B npouiecce 1o0CTHKEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOCHHUS MTPOrPaMMBbI O U3UKe AJis
YPOBHSI CpEIHEro 00Iero oopa3oBaHusl y OOYHYaAIOUIMXCSl COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUpPOBaHHOCTD:



CaMOCO3HAaHUSsI, BKIIFOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOU SMOIMOHATBHON Chephl, ObITh YBEPSCHHBIM B ce0e;

caMOperyJIHpOBaHus, BKITIOYAFOIIETO CaMOKOHTPOJIb, yMEHHUE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHATHHBIM
U3MEHEHHSIM U MPOSIBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAMOIICH CTPEMIICHHE K JOCTIDKCHHUIO TENIM U YCIeXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH UCXO/ISl H3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOIICH CIMOCOOHOCTh TOHMMATh IMOILMOHAIBLHOE COCTOSHUE NPYrHX,
YYUTBIBATh €T0 NIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONICPEKUBAHUIO;

COIIMATILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOIbMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy oOyuenust B 10 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YUEHHBIX (PU3MUECKUX MOJEJeH: MaTepuallbHas
TOYKa, MHEepLUalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIH 3JIEKTPUUECKHUM 3aps] HpU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SIBIIEHUs (MIPOILIECCh) M OOBSCHATh UX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMHKU:
pPaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE MIBUKEHHE, CBOOOJHOE MaJeHHE Ted,
JBIDKEHUE 110 OKPYXHOCTH, WHepLus, B3auMmopeWcTBue ten, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHUE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa TeJl MpH HarpeBaHUU
(oxJaKJIeHNHN ), TEIJIOBOE paBHOBECHE, UCIapeHNe, KOHACH CAIMs, TUIaBJIeHNne, KpUCTaJUIU3aus,
KWUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIINICHUE JAaBJICHMS raza IMpH €ro HarpeBaHUU B 3aKPbITOM
COCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSHMs raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIOJIB3Ys (PU3UUYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUila, UMIYJIbC Tella, KUHEeTHYecKas
SHEprus, NOTEHIMaJbHAas JSHEpPrus, MexaHudeckas paboTa, MeXaHHUYECKass MOUIHOCTb;, MpHU
ONHMCAHWM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaUEHHSI U €JMHUILIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETHUUHY
C IPYTUMU BEIUYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIB3Ys
¢usznuyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEJHEKBAJIpaTUYHasi CKOPOCTb MOJEKYJ, KOJIHWYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora rasza, Kod(pUIMEHT MOJIE3HOro JEHCTBUS TEIJIOBOTIO
JIBUTATEIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
UX OOO3HAYEHWS M EAUHHIIBI, HAXOIUTh (OPMYIBI, CBSA3BIBAIOIINE JAHHYIO (DHU3HUUECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONKCHIBATh M3y4YCHHBIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIportecchl), UCTONb3Ys (PU3NUECKUE BETUYMHBL AJIEKTPUUYECKHM 3apsisl, dJIEKTPUUYECKOE IOJIe,
HANpsDKEHHOCTh  IIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHUUAJIOB; IIPH OINHCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O3HAUCHUS M EIMHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUUYMHY C APYTUMH BEIMUYMHAMU;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBIEHUS, UCHOJb3ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarorenus, |, |l u |1l 3axkonsr HbroTOHa, 3aK0oH coxpaHeHuUs
MEXAHUYECKOM DHEPIuH, 3aKOH COXPAHEHMs MUMITYJIbCa, IPUHIUI CYIIEPIIO3ULUN CUJI, IIPUHIUIT
paBHOIIPABUSl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEUICCTBA, IAa30BbIE 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCcIoBUs MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh SKCIEPUMEHTHI 10 HCCIEAO0BAaHHIO (DU3MUYECKUX SBJIEHUH MU IPOLIECCOB C
UCTIOJB30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH, TpuU 3TOM  (HOPMYIHPOBATH
npobiemy/3agayy M TUNOTe3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILLECTBIIAATh MpPSIMbIE W KOCBEHHbIE H3MEpPEHHsS (U3UYECKUX BEJIWYMH, NPH ITOM
BbIOMpaTh ONTUMAJbHBII CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
NOTPEIIHOCTEN U3MEPEHMUIA;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (U3MUYECKUMH BEJIHMYMHAMH C HCIOJIb30BAHUEM
OpSMBIX H3MEPEHUHl, MpH O3TOM KOHCTPYUPOBaTb YCTAaHOBKY, (HUKCHpPOBATH pPE3YJIbTaThl
MOJTYYEHHOH 3aBHCHUMOCTH (PM3MYECKHX BEIWYHMH B BHJE TaONHIl U IpadUKOB, JIEIaTh BHIBOIBI
10 pe3yJbTaTaM MCCIIEI0BaHNUS;

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IPU IPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-UCCIEeN0BAaTEIbCKOM U IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHuUS;

pewmiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢buznyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOMpATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATh PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUS (PU3NUECKON BEIUUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYHMBYIO LEMOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (DU3UYECKHUE SBJICHNUS,

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETAUU U MpPEICTaBICHUs] y4eOHOU U
HAYYHO-TIOMYJISIpHOW HMH(OpMaIuM, MOJYYEHHOM U3 Ppa3IMYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATH MOJIy4aeMyro HH(OpMaINIo;

INPUBOAUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YyUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKHE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKM3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU 0OpallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3]I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B TpyIIE C BBHIIOJHEHUEM Pa3IMYHbIX COIMAIBHBIX POJIeH, MIIaHUPOBATh paboTy
TPYMNIbl, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ] KaXKJI0TO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOU KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U TE€XHOJIOTHM, B IIPAKTUYECKOU
NEeSITeIbHOCTH JIO/IEH, LIETIOCTHOCTh U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YYUTHIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJENe: TOYEeUHBIH
JNEKTPUYECKUN 3apsifl, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETA, SJACpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO si/ipa MPH pelieHnH (PU3NIECKUX 3a/1a4;



pacnio3HaBaTh (U3MUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJIEKTPUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBWKYIIUICS 3aps,
AJIEKTPOMArHUTHbIE KOJICOAHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, WHTephepeHmnus, audpakiuus U TMOJSIpU3ANUS CBETa, JTUCIEPCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHUATOTO
CIIEKTpa aToMa BOJ0PO/Ia, €CTECTBEHHASI U ICKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MTPOBOAMMOCTD PA3UYHBIX CPE) U SJIEKTPOMATHUTHBIC SBICHUS (IIPOLIECCHI),
UCIIONB3YS (U3NYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHiIa TOKa, SJIEKTPUUECKOe
HANPSDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHHUE, PA3HOCTh MOTSHIIHAIIOB, SJICKTPOABUKYIIAs CHJIA,
paboTa Toka, MHAYKLUHS MarHUTHOTO mMOJs, cwia Awmmepa, cwia JlopeHia, MHIyKTUBHOCTb
KATYIIKK, YHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOJ] W YacToTa KoyieOaHuU B
K0JIe0aTeIbHOM KOHTYpE, 3aps U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KoneOaHui, (OKYCHOE pAcCCTOSHHWE W ONTHYECKAas CHJIa JIMH3bI, TP ONMUCAHUH IMPABUIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUCHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNUHY C JPYTHMH BETUYHHAMU;

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHS U TIPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI W YacTOTa CBETA, SHEPTUS W
uMIyasc (OTOHA, MEpHOJ] TOJypacmaja, SHEPrus CBSI3M AaTOMHBIX SJ€p, MPU ONUCAHUU
MPAaBWIIBHO TPAKTOBATh (U3MUYSCKUN CMBICI WCIIOIB3YEMBIX BEIMYWH, HX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMUUHEI,

aHAM3UPOBaTh (U3NYECKUE TPOIECCHl M SBIICHUSA, UCTHONB3Ys (PU3NYECKUE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TIOCIEAOBATEIPHOTO W IMAPALICIBHOTO  COCIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUST CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEITOMIICHUS
cBeTa, ypaBHeHHEe OHHIITeWHa s GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXPAaHCHHSI HMITYJIbCA, 3aKOH COXPaHCHHs JJCKTPHUECKOTO 3apsaa, 3aKOH COXpPaHCHUS
MacCcOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH PaJMOaKTUBHOTO pacmajia, MpU ITOM pa3inyaTh
CIIOBECHYIO (DOPMYJITMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHHE W YCJIOBUS (TPAHHMIIHI,
00JacTv) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJICHUE BEKTOpPA WHIYKIMH MArHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJHATh JKCIIEPUMEHTHI 10 HUCCIIEOBAHUIO (PH3UYECKUX SIBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHWH: TIpU 3TOM  (POPMYTHUPOBATH
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPETIOKEHHOTO 000PYA0BAHHUS, TPOBOJAMTD OMBIT M OPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMpaTh ONTUMAIBHBIA CIOCOO WM3MEpPEHUs M WCIOJIb30BaTh HM3BECTHBIC METOJBI OICHKH
MOIPEIIHOCTEN U3MEPEHU;

HCCJICIOBATh 3aBUCUMOCTH (DH3MYECKHUX BEJIMYMH C UCTIOJIB30BAHNEM TIPSIMBIX H3MEPECHHU:
IpU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyIbTATHl MONYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BEIIMYMH B BHJE TaONWIl W TpapuKOB, JejaTh BBIBOABI 110 pe3ylbTaTam
WCCJICJIOBAHHS,

coOnrofarh mpaBuia O€30MacHOr0 TpyAa MPU NPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 9JKCIIEPUMEHTA, YUeOHO-UCCIEOBATEILCKOH M MPOCKTHOW JESATENBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U JIaOOpaTOPHOT0 000PYAOBAHMUS;



pemiate pacyéTHBIE 3aJadyd C SBHO 3aJaHHOM (DM3MYECKOW MOJENbBIO, HCHOIb3YS
¢u3nueckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 337a4H BIOMPATh (PU3HUECKYIO
MOJIeTIb, BBIACHATh (DU3MYECKHE BEIMYMHBI W (QOPMYJb, HEOOXOIUMBIE Uil €€ pEeIICHHS,
MMPpOBOAUTH paC‘-IéTLI 1 OICHHUBATDH PCAJIBHOCTD IMMOJIYYCHHOI'O 3HAYCHU A q)HSquCKOﬁ BCJINYHHDBI,

penraTth KayeCTBEHHBIC 3a/1aud: BBICTPAWBATh JIOTMUYECKH HETNPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCITIONIB30BAaTh MPU  PELICHMH y4eOHBIX 3aJad COBpPEeMEHHble HH(OpMannOHHBIC
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH U TIPEICTAaBICHHUS y4eOHOH u
HAYYHO-TIONYJIIPHOM HWH(OpManuy, NOJTYYEHHOH W3 pa3IMYHBIX HCTOYHHKOB, KPHTHUCCKH
aHAJIM3UPOBATh NOTY4aEMyI0 HHPOPMALIHIO;

OOBACHATH MPUHIMIIBI ICHCTBUS MAIINH, TPHOOPOB M TEXHMYECKHUX YCTPOICTB, pa3indaTh
yCIIOBHA UX 0€30MacCHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

NPUBOJHUTH MPHMEPHI BKJIAJa POCCUICKHX U 3apYOEXKHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAaHUS MO (HU3UKE B IIOBCEAHEBHOW JKU3HH IS
oOecnieueHus 6€30MacHOCTH MpU OOpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHUsI 3J0POBBS U COOIIOICHHUS HOPM SKOJIOTHUECKOTO TTOBEICHHUS B OKPYKaroIIeH cpee;

paboTatk B TpyIIIe C BHITOTHEHUEM PAa3TUYHBIX COIUALHBIX POJIEH, MIIaHUPOBATh paboTy
TPYIIbl, palMOHANBHO PACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSTENBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATHL BKJIaJ KaXKXIOTO M3 YYAaCTHHUKOB I'PYHIIBI B
pelIeHne paccMaTpUBAEMOil TPOOIEMBI.



TEMATUYECKOE IIVIAHUPOBAHUE

10 KJIACC

KosnuecTBO Yacon

Ne n/m HanMeHOBaHHUe pa3aesioB U TeM Beero KouTpobibIe IpakTH4eckue DyiekTpOoHHBIE (M (POBDBIE)
MPOrpaMMblI padoThI o0pa3oBaTeJIbHbIE PeCypPChI
padoThI
Paznen 1. DU3UKA U METOAbl HAYYHOI'O IO3HAHUSA
1.1 ®u3nKa ¥ METO/IBI HAYIHOTO TTO3HAHUS 2 BH6H_HOTeKa LOK
https://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubmmoreka [HOK
21 Kunemariia > Ptipsim edsoONUTF41bf72
bubaunoreka [HOK
22 flunamika ! Ptipsim edsoONU/ 141672
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 ﬁggg:l7/(;1:zl§jelscl)lc>(.)rl:/7 41072
HToro no pazgeay 18
Pa3znen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAWHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOH TEOPUH 9 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKHU 10 1 ﬁgg;?lﬁzzas(%?ﬁﬂ 41072
33 Arperatsele cocTosiHus BenlecTBa. da3oBbie 5 Bubnmnorexa [JOK
HePEXOIbI https://m.edsoo.ru/7f41bf72
HToro no pazgeny 24
Paznen 4. DJIEKTPOJUHAMUKA
41 rekTpoCTaTHIA 10 . Pttpedim pds00 TTH416672
42 ITocTostHHBIN 3neKTpuueckuil Tok. Toku B 12 1 bubamnoreka [HOK
Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
HToro no pazgeny 22
PezepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 3 3
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11 KJIACC

KoauuyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m E;:g;g;f;::me PasieIon HTeM Beero Koutpoabusie  IIpakTnuyeckue gg;g)f OOBB:TI;)IBHM e
padoThI padoThI pecypen
Paznen 1. JIEKTPOANHAMUKA
11 MaruuTtHoe 1mose. DJIeKTpOMarHuTHAs 11 1 3 bubmmoreka [JOK
HHITYKIIHS https://m.edsoo.ru/7f41c97c
Hroro mo pasmeny 11
Paznen 2. KOJIEBAHHUS U1 BOJIHBI
21 MexaHu4ecKue U 3JIEKTPOMAarHuTHbIE 9 1 bubmmoreka [HOK
KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKue U 3JIEKTPOMarHuTHbIE 5 1 bubmmoreka [HOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoreka [HOK
23 Onruia 10 3 Ptipsim edsoD W TTA1COTe
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIELIMATIEHON TEOPUU 4 1 Bubnunorexa [JOK
' OTHOCUTEJILHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro mo paznemy 4
Pasznen 4. KBAHTOBAS ®PU3UKA
. butmmoreka [IOK
4.1 D1eMEHTHI KBAHTOBOM OIITHKH 6 hitps://m.edsoo.ru/7f41c97¢
butmmoreka [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6nmoreka IJOK
4.3 ATOMHOE 517pO 5 https://m.edsoo.ru/7f41c97¢c
Hroro mo pasneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

butmmoreka [IOK
5.1 DJeMeHTBI aCTPOHOMHH M acTpO(YU3UKH 7 1 https://m.eds00.ru/7f41c97c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1 O06o0atolee MOBTOPSHIE 4 bu6morexa LLOK

https://m.edsoo.ru/7f41c97c
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Uroro no pazneny

Pe3epBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68




IIOYPOYHOE INTAHUPOBAHUE

10 KUIACC
Ne KounyecrBo yacoB Jlara DJIeKTPOHHBIE NU(POBLIE
a/n Tema ypoka Beero Kontpoabupie = IlpakTudeckue S — o0pa3oBaTe/IbHbIE
pa6oTsbI padoTsl pecypcsl
®usuka — Hayka o npupoje. Hayunsie bubnnorexa [JOK
1 1 .
METO/IbI TIO3HAHHS OKPYKAIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
2 compevemott nayenoft xapmts o o ) Bubmorexa LIOK
P  Hays P 1P, https://m.edsoo.ru/ff0c33e6
MIPAaKTUIECKOH NesITeIbHOCTH JIFOIEH
, | Moo moeme Qoo | B LOK
a - HIepeMetL ’ https://m.edso00.ru/ff0c3508
CKOpPOCTB, YCKOPCHHE
4 PaBHOMEpHOE IpsIMOIMHEHHOE TBUKCHUE 1 bubmmorexa [OK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOIUHEHHOE 1 bubnunorexa [JOK
JIBIKCHHE https://m.edsoo.ru/ff0c372e
6 CBobonHOE maieHue. Y CKOpeHHne CBOOOIHOTO 1 bubaroreka [JOK
HajeHuUs https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxenue. [[Buxenue bubamorexa [TOK
7 . 1 )
MaTepHaIbHON TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
B Hepunamme enereuns orcaers, Hepoi ) Bubmorexa LIOK
PX - Hep https://m.edsoo.ru/ff0c3be8
3akoH HploToHa
y | Mo o Do oo | B LOK
- STOpOH 3 A https://m.edsoo.ru/ff0c3bed
MaTepHaJIbHON TOUYKH
10 Tperuii 3akoH HproTOHA U1 MaTepualbHbIX 1 Bubnuorexa IIOK
TOYEK https://m.edsoo.ru/ff0c3bed
11 3aKoH BceMHUpHOTo TsaroteHus. Cumna 1 Bubmmorexa [IOK
TsokecTH. [lepBast KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbubaunorexa [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 https://m.edsoo.ru/ff0c3e18
o | Somwmemmn Kb pens o | B LOK
p pH 2L https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WITH Ta3e
[ToctymarensHOE M BpamaTeabHOE IBHKCHNE
14 a0COIOTHO TBEPIOTO Tella. MOMEHT CHJIBL. 1 bubamoreka [JOK
ITiredo cuitsl. Y CII0BHS paBHOBECHSI TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmiynsc MaTepHanbHON TOYKH, CHCTEMBI Bubmiorexa [[OK
15 MaTepHaIbHBIX TOYeK. VIMITyIbC CHITBL. 3aKOH 1

COXpaHEeHHs UMITynbca. PeakTuBHOE

https://m.edsoo.ru/ff0c43d6
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JIBHOKEHHE

16

Pa6ora 1 MmomHoCTh cribl. Knnetnueckas
JHEpTUs MaTepuaibHOW Touku. Teopema 00
W3MEHEHUY KHHETHICCKOW dHEPTHH

Bbubnnorexa [IOK
https://m.edsoo.ru/ff0c4502

17

18

19

20

IotennuansHas sHeprus. [loTeHInansHas
SHEprust ynpyro aeGopMuUpoBaHHON
npyKuHbl. [loTeHIMAIbHAS SHEPTHS Tea
BOJIM3HM TIOBEPXHOCTH 3eMIIH

IToTeHuManbHbIe U HEMOTEHIIUAILHBIE CUJIBL.
CBs13b paOOTHI HEMOTCHIIMATIBHBIX CHII C
W3MEHECHNEM MEXaHWIECKOH SHEPTHH
CHCTEMBI TeJl. 3aKOH COXpaHCHUS
MEXaHUYECKOU SHEPTHH

JlabopaTopHnas padota «lcciaemoBanue CBI3U
pabOThI CUJIBI C U3MECHCHUEM MEXaHUYECKOM
SHEPTHH TeJla Ha PUMEpPE PacTHKEHHS
PE3UHOBOTO JKT'yTa»

Konrposbhas pabota mo teme «KuHemaTtuka.
JuHamuka. 3aKOHBI COXpaHEHHS B MEXaHHUKE»

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

bubaunorexa [JOK
https://m.edsoo.ru/ff0c478c

bubanoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUS] MOJIEKYJIIPHO-
KUHETU4eCcKoil Teopun. bpoyHoBckoe
aBwkenue. Juddysus.

bubanorexka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBMKEHUS U B3aUMOEHCTBUS
4acTUIl BelecTBa. Mojenu cTpoeHus ra3os,
JKAJIKOCTEH U TBEPBIX TE.
[MpodopueHTaMOHHBIH YPOK:
«Hanotexunomorum»

23

Macca monekyn. KonmngectBo BemecTsa.
[ToctosinHast ABoraapo

24

25

26

TemnoBoe paBHoBecue. Temneparypa u eé
n3mepenue. lllkana temnepatyp Llenbcus
Wneanpusiii raz B MKT. OcHoBHOE
ypaBHenne MKT

AOGcomoTHas TeMIepaTypa Kak Mepa cpegHen
KHUHETHYECKOUN OHEPrumn ABUKCHUA MOJICKYIL.
Ypasuenue MenpeneeBa-Knanelipona

bubnnorexa [IOK
https://m.edsoo.ru/ff0c4fde

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

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

29

30

JlabopatopHas pabota «McciaenmoBanue
3aBUCHUMOCTH MEX/Y MapamMeTpaMu
COCTOSIHUSI Pa3pEKEHHOI0 Ta3ay
M3omnpotuiecchl B HaEaNbHOM Ira3e U ux
rpadu4eckoe MMpeCTaBICHHIE

BryTpenHss aHEprus TepMOAMHAMUYECKON

CHCTEMBI U CIIOCOOBI €€ M3MEHEHUS.
KosmuectBo TemnoTsl u pabora. Buytpenssis

Bbubanorexa [TOK
https://m.edsoo.ru/ff0c570e

Bbubnnorexa [IOK
https://m.edsoo.ru/ff0c5952
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OHEPIrus OAHOATOMHOTI'O UACATIBHOIO ra3a

31 Buns! Temnonepenadu bubamorexa HOK
A pei https://m.edsoo.ru/ff0c5¢36
o | P e BuSorsa 10K
. P penate. https://m.edsoo.ru/ff0c5¢36
AnmaGaTHBIN mporecc
IIepBblif 3aKOH TEPMOJTUHAMUKH U €TO bubnuorexa [TOK
33 .
OpUMEHEHHE K H30Mpolieccam https://m.edsoo.ru/ff0c5Sefc
34 HeoOpaTtumocTs mporeccoB B IPHPO/IE. Bubmmorexa IIOK
BTopoii 3aKOH TepMOAUHAMUKH https://m.edsoo.ru/ff0c6230
35 pwamun geiicreus u KI1/ Terumosoit Bbubnnorexa [IOK
MAaIlHHBI https://m.edsoo.ru/ff0c600a
36 uxn KapHo u ero KITJ]
DKoJIOrHYecKUe MPoOIEeMbl TEINIOIHEPIETUKH.
37 [IpodopueHTAIIMOHHBIH YPOK: «DHEPreTUKa
Oyaymiero»
38 O6o06maromuii ypok «MomekysspHas Bubmmorexa [IOK
¢dusuka. OCHOBBI TEPMOTMHAMHUKID) https://m.edsoo.ru/ff0c6938
3 Monexympran e, Ocross ubmorexa LIOK
YIUAP ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHUKI
40 ITapooOpa3zoBaHre U KOHACHCAIIHS. bubamorexa [JOK
HcnapeHue 1 KUIIEHHE https://m.edsoo.ru/ff0c63b6
a1 AOCOII0THAS ¥ OTHOCUTEIIbHAS BJIAXHOCTh bubnnorexa [IOK
BO31yxa. HachleHHbIi map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammmaeckue u
42 amopdHbie Tena. AHU30TPONHUS CBOUCTB bubaunoreka [JOK
KpucTautos. JKuKue KpUCTaIbL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaIbl
43 [InaBnenue u KpucTauIM3anys. Y aenbHas Bubnuorexa IIOK
temiora riasneHus. CyGnumarius https://m.edsoo.ru/ff0c6708
bubarorexa [TOK
44 YpaBHeHHUE TEIIOBOTO OanaHca https://m.edso0.ru/f0c6820
45 DnexTpu3anus Tesl. DNeKTPUIECKUi 3apsia. Bubmorexa [IOK
JIBa BHJIa SIEKTPUYECKUX 3aPSIIOB https://m.edsoo.ru/ff0c6bcc
P o — BuGmorera LIOK
YHpOBOA ' P https://m.edsoo.ru/ff0cébcc
AIIEKTPUUYECKOTO 3apsiia
47 Bsanmopetictre 3apsinos. 3akoH KymoHa. Bubmmorexa IIOK
ToueuHbIi SIEKTPUIECKHUI 3apsi https://m.edsoo.ru/ffOc6ces
o | B sy . B 10K
PHIIMI €yTiep e p https://m.edsoo.ru/ff0c6df2
nosniel. JInauy HanpsKEHHOCTH
49 Pabora cri1 3IeKTPOCTaTHYECKOTO MOJIS. Bbubmuoreka [TOK
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https://m.edsoo.ru/ffOc6f00

ITorenmuan. Pa3HOCTH MOTEHITNAIOB

50

[IpoBOIHUKY U AMAIEKTPHKH B
3JIEKTPOCTATUIECKOM ToJIe. J{udexTprudeckast
IPOHHUIIAEMOCTh

Bbubnnorexa [IOK
https://m.edsoo.ru/ff0c7018

51

52

Onexrpoémkocts. Konnencarop

ONeKTPOEMKOCTB INIOCKOT0 KOHACHCATOPA.
DHeprus 3aps)KEHHOT0 KOHJIeHCaTopa

bubaunoreka [JOK
https://m.edsoo.ru/ff0c7126
bubaunorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopatopHnas pabota "V3mepeHue
31EeKTPOEMKOCTU KOHAeHcaTopa"

54

55

56

57

58

59

60

IIpuHumn nefdcTBUS U IPUMEHEHHUE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO ammapaTta,
CTPYHHOTO MpUHTEPA. DIEKTPOCTATHIECKAS
3aIuTa. 3a3eMIICHUE YJICKTPOIIPHOOPOB

DNEeKTPUUECKUN TOK, YCIOBHUS €r0
cymectBoBanus. [loctosauublil Tok. Crna
toka. Hanpsixenue. ConpoTtuieHue. 3aKoH
Owma a71st yqacTKa Ienu

[NocnenoBarensHOE, NapauieIbHOE,
CMEIIaHHOE COSTMHEHUE TIPOBOIHUKOB.
JlabopatopHas pabota «3y4ucHne
CMEIIAHHOTO COCMHEHUS PE3UCTOPOB)

PaboTa 1 MOITHOCTP AIIEKTPHYECKOTO TOKA.
3akoH [Ixoyins-Jlenna

3axoH OMa a7t TOJTHOHU (3aMKHYTOH)
aNieKTpHYecKoii enu. KopoTkoe 3aMbIKaHue.
JlabopatopHnas padota «M3mepenue 3/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHHUS

ONeKTpOHHAas MPOBOANMOCTE TBEPABIX
METaJUIOB. 3aBHCUMOCTh COIPOTHUBIICHUS
METaJUIOB OT TeMIIEPaTyphl.
CBepXIpoBOAUMOCTb

OnexTpudeckuii ToK B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX TyIKOB

bubaroreka [TOK
https://m.edsoo.ru/ff0c74f0

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

bubnnorexa [IOK
https://m.edsoo.ru/ffOc7ae0

61

IomynpoBoaHUKH, UX COOCTBCHHAS U
MpUMeCHas MPoBOAUMOCTE. CBo#icTBa p—N-
nepexoia. [1oaynpoBOTHIKOBBIE TPHOOPHI

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

OneKkTpuuecKuil TOK B pacTBOpax u
pacmiaaBax 3JIeKTPOIUTOB.
ONeKTpoIUTHYECKas JUCCOLUALIMSL.
DNeKTPOIIU3

bubaunorexa [IOK
https://m.edsoo.ru/ff0c82ba

63

DNIEeKTPUUECKU TOK B Ta3ax.
CaMOCTOSTEIBHBINA U HECAMOCTOSTEIbHBIN
paspsia. Monnus. [lnazma

Bbubaunorexa [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

OnexTpudecKkue MPHOOPHI M YCTPOWCTBA U UX

64 MpaKTU4ecKoe npuMeHeHue. [lpasuna 1 bubmmorexa [IOK
’ https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MaCHOCTH
N Bbubnnorexa [IOK
65 O6006maronuii ypok «JIeKTPOIHHAMUKA 1 https://m.edso0.ru/ff0c88be
KonTtponsHas pabora o Teme
66 «Onexrpocratuka. [TocTosHHBIH 1 Bubmmorexa IIOK
SIIEKTPUICCKHI TOK. TOKH B Pa3IHIHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepBHblit ypok. KoHTponbHas padoTa 1o 1 bubnunorexa [JOK
Teme "DJIeKTpoauHaMuUKa" https://m.edsoo.ru/ffOc8c56
68 PezepBHbIi ypok. O000mIarONMHA YPOK 110 1 bubnunorexa [JOK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoandecTBo yacoB

DJieKTpoHHbBIe HU(pPOBLHIE

Ne Hara
/i Tema Ypoka Beero K()]-[Tp()ﬂbﬂb[e HpaKanecxne W3yueHus 06pa3OBaTeJII>l-[l>le
padoThI padoThI pecypchl
[MocTosiHHBIC MAaTHUTHI M UX B3aUMOJICHCTBHE.
1 MaruutHoe nose. Bekto MaFHI/ITH(flﬁ 1 bubmmorexa [OK
: p Mar https://m.edsoo.ru/ff0c9778
UHAYKIUH. JIMHUY MATHUTHON MHIYKIUU
MarHuTHOE MOJIe MPOBOIHUKA C TOKOM. OIBIT
2 Dpcrena. Bzaumo gﬁCT]lee TPOBOTHUKOB C 1 bubmorexa [OK
PCTEAd. A POBOA https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopHnas pabota «/3yducHne Bubmmorexa [IOK
3 1 1 .
MArHUTHOTO TOJIsl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JeiicTBE MArHUTHOTO TIOJISI Ha TIPOBOIHUK C
TokoM. Cuna Amriepa. JlabopaTopHas padora Bubmmorexa [IOK
4 r 1 1 .
«HccnenoBanye IeMCTBHS ITOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»
elicTBHe MarHUTHOTO TIOJIS Ha ABIXKYIIYIOCS
5 i sSDKEHHYIO yactuiy. Cuia J'IoneH z w 1 bubmorexa LHOK
P Y 1 pertia. https://m.edsoo.ru/ff0c9df4
Pabora cuiet JlopeHna
DJeKTpOMarHuTHast HHAYKIUs. [10Tok
6 BEeKTOpa MarHuTHoU uaaykuuu. 3C 1
WHAYKIUH. 3aKOH JIeKTPOMAarHUTHOH
uaaykin Oapanes
7 JlaGoparopnas pabota «MccnenoBanue 1 1 bubnunoreka [JOK
SIBJICHUSI DJIEKTPOMATHUTHON MHTYKIIUN https://m.edsoo.ru/ff0cal50
NunykTuBHOCTD. SIBJIEHHE CAMOUHYKIIUH.
8 DJIC caMOMHAYKIIUK. DHEPTUS MAaTHUTHOTO 1 bubnunoreka [JOK
TOJTST KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
mnoJie
TexHuyeckune ycTpoucTBa U UX IPUMEHEHHUE:
ITOCTOSIHHBIE MArHUTBI, JIEKTPOMArHHUTBHI,
9 3JIEKTPOABHUraTE b, YCKOPHUTEIN 1
3JIEMEHTAPHBIX YACTHII, HHIYKIIHOHHAS T1€Yb.
[IpodopreHTaIIOHHEII YPOK.
O6o0maromuii ypok «MarHuTHOE ToJIe. bubnmoreka [JOK
10 1 )
DJIeKTpOMArHUTHAS HHTYKIIHS https://m.edsoo.ru/ffOcab82
11 KonrponbHas pabora 1o Teme «MarHutHoe 1 1 Bubnmoreka IIOK

IoJie. 3J'IeKTpOMaFHI/ITHa$I UHAYKIOUA

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
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13

14

15

16

17

18

CB0OOOIHBIE MEXaHUYECKHE KOJIEOAHM.
lapmonnueckue koiebaHus. Y paBHEHHE
rapMoHHYecKuX konebannii. [IpeBpamienue
SHEPruH

JlabopaTopnas pabota «VccnenoBanne
3aBHCHMOCTH IIEPUOJA MAIIBIX KOJeOaHuUi
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpy3a»

Konebarenpusrii koHTyp. CBOOOIHBIE
SJIEKTPOMAarHHUTHBIC KOJIeOaHUs B HACATLHOM
K0JIe0aTEILHOM KOHTYpE. AHAJIOTUS MEKIY
MEXaHHYECKHUMH U JICKTPOMATrHUTHEIMU
KOJICOaHUSIMHU

®opmyna ToMcona. 3aK0H COXpaHEHUS
SHEPTHH B HICATBHOM KOJIEOATEITbHOM
KOHTYpe

[IpencraBneHue o 3aTyxXaroNMX KOJIeOaHUIX.
BrinyXIeHHBIE MEXaHUYECKUE KOCOAHUS.
Pesonanc. BeiHyX1eHHBIE
AIEKTPOMAarHUTHEIE KOJICOaHUs

ITepemennsbIit Tok. CHHYCOHMIaTbHBIH
NIEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYIHOE U JEHCTBYIOLIEE
3HAYEHUE CUJIbI TOKA M HAIPSKEHUS
Tpauchopmarop. [IpousBoacTBo, epenada u
oTpeOIeHNE SIEKTPUUECKON IHEPTUH.

Bubnmoreka IIOK
https://m.edsoo.ru/ffOcaf06

Bubnmoreka IIOK
https://m.edsoo.ru/ff0cb820

Bubnmoreka IIOK
https://m.edsoo.ru/ffOcb9c4

bubanoreka [JOK
https://m.edsoo.ru/ffOcbb86

butnuoreka IJOK
https://m.edsoo.ru/ffOcbd34

19

VYeTpoilcTBO U MPaKTUUECKOE IPUMEHEHUE
ANEKTPUYECKOT0 3BOHKA, TeHEpaTopa
MIEPEMEHHOTO TOKa, TMHUH 3JIeKTporepeaay

butnuoreka IJOK
https://m.edsoo.ru/ff0cc324

20

OKONOrH4ecKre PUCKU IPU MPOU3BOICTBE
anektpol’Hepruu. KynbTypa ncnonabs3oBaHus
3JIEKTPOIHEPTUU B ITOBCETHEBHOM KU3HHU.
[IpodopreHTaIIOHHEII YPOK.

21

MexaHuyecKre BOJIHBI, YCIOBUS
pacupoctpanenust. [lepuoa. Ckopocthb
pactupoCTpaHEHUs U IJIMHA BOJIHBI.
[ToniepeyHsle ¥ MPOJIOJILHBIE BOJTHBI

bubnmoreka IJOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTs 3ByKa. ' poMKOCTb 3ByKa.
Bricora Tona. Tem0Op 3ByKa

Bubmmoreka IJOK
https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0caf06
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
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

23 DJNeKTpOMarHuTHEIE BOJIHBL, X CBOWCTBA U Bbubmmorexa [IOK
ckopocTb. 11IKaja 3JeKTpPOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHUMTIBI paJHoOCBSI3H U TEICBUCHUSI.
PazButue cpencts cBs3u. Paanosnokanus
Bbubnanoreka [JOK
25 Konrponbnas pabora «KonebaHus u BOJHBD) https://m.edsoo.ru/f0cc6Fs
o | Mmoo pepormen: B 10K
AHOPOZR pene. https://m.edsoo.ru/ff0cd350
cBeTta. Jlyu cBeta
| S e Sy e o B 10K
p P https://m.edsoo.ru/ff0cd4e0
3epKaie
| Do e Tomo: sy e B 10K
P - pen y https://m.edsoo.ru/ff0cd7{6
BHYTPCHHETO OTPaKCHHUS
29 JlabopaTopHnas pabota «M3mepeHue Bubnuorexa IIOK
ITOKa3aTesst MPEeJOMIICHHUS CTEKIa) https://m.edsoo.ru/ffOcd67a
30 JIunzel. [ocTpoenne n3o0pakeHui B TUH3E. Bubnuorexa IIOK
dopmysia TOHKOHN JHH3BI. Y BEIHUCHHE JIHH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTopnas pabota «MccnenoBanue
CBOMCTB M300pakeHUH B JIMH3aX»
Hucnepcus ceera. CIIOKHBIH COCTaB OeIoro
32 cBeta. L[Ber. JlaboparopHas padorta
«Habmonenne nucnepcun cBeTa
33 Uutepdepentms ceeta. uppaknus cBeTa. Bubmmorexa [IOK
Judpakimonnas pemérka https://m.edsoo.ru/ffOced22
34 ITonepeunocts cBeTOBBIX BONH. Ilonsspusanus bubmmorexa IIOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTryeckue mpuOOpsI B yCTPOHCTBA 1
YCIIOBUSI X 0€30MaCHOTO MPUMEHEHHS
3B exammon Hoorymar cnetamor seopin BuSmiorexa LIOK
' Y H P https://m.edsoo.ru/ff0cf862
OTHOCHTEJILHOCTH
37 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. Bubmmorexa [IOK
3ame uIeHIEe BPEMEHHU B COKpAIICHUE UTHHBI https://m.edsoo.ru/ffOcfa42
DHeprust 1 UMIYJIbC PEIATHBHCTCKO Bubmorexa LJOK
38 yacTHibl. CBsI3b Macchl C SHEPTUEH U

HUMITYJIbCOM. 3Hepm5{ IIOKOs

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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
https://m.edsoo.ru/ff0cfc68

39 Kontponsras padorta «Ontrka. OCHOBBI Bbubmmorexa [IOK
CHELUAIbHOM TEOPHH OTHOCHTEIHLHOCTHY https://m.edso0.ru/ffOcf6f0

40 ®otonsl. @opmyna [Tnanka. DHeprus u Bubnmoreka [IOK
HMITYIEC (OTOHA https://m.edsoo.ru/ffOcfel6

a1 OTkpbITHE U HccleaoBanue GoTodddekra. Bubmuoreka [IOK
Onebitet A. I'. CronieroBa https://m.edsoo.ru/ffOcffc4

42 ?ﬁfgiggg (;lq;qzl)egfgsg(g:i:; HZEpaCHaSI bubmorexa HOK

: https://m.edsoo.ru/ff0d015e
rpasuna» porodpdexra

43 Hasnenue cBera. OnbiTel I1. H. JIeGenenra. Bubnmoreka IIOK
XUMHUUYECKOE IEICTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUUECKHE YCTPOUCTBA U IPAKTUIECKOE

44 mpuMeHeHne: POTOIIEMEHT, (HOTOTaTINK,
coHeYHas OaTapest, CBETOAHO

45 Pemrenne 3a1a4u mo Teme «JI€MEHTHI bubanoreka [JOK
KBAHTOBOH OIITHKM https://m.edsoo.ru/ff0d0302

o | NowmemaTouom onm B 10K

pLOPA P t https://m.edsoo.ru/ff0d091a
IInanerapHas MOJENb aTOMa
Bubnuoreka IIOK
ol Hoctysare bopa https://m.edsoo.ru/ff0d0afa
o | omen o g Buaionesa LOK
Pexoa AROTO YP P https://m.edsoo.ru/ffod0afa
Jpyroii. Bumbl criekTpoB
o | Sommecolom e Bonze B LOK
p - NOPHYCKYIIAD Y ' https://m.edsoo.ru/ff0d0ca8
CrHoHTaHHOE ¥ BBIHY)KICHHOE U3ITyICHUE
o | gmmems oo, O B 10K
PDYOBA pesl https://m.edsoo.ru/ff0d0fd2
PaIMOAKTHBHOTO U3TYYCHUS
CaoiicTsa anb(a-, 6eta-, raMMa-U3Iy9eHHs.

51 BinsiHue paguoakTUBHOCTHU Ha JKUBbIE
OpTraHU3MBI
OTKpBITHE IPOTOHA U HeWTpoHa. M30TOMEI.

52 Anbda-pacnan. DNeKTPOHHBIN U Bubmmorexa IIOK
MO3UTPOHHBIH GeTa-pacman. ['amma- https://m.edsoo.ru/ff0d1162
H3ITyYeHUe

53 DHeprus CBS3M HYKIJIOHOB B sifipe. SnepHbie bubnunoreka [JOK



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
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

54

55

56

57

58

59

peaxmmu. SAxepubrii peaktop. [Ipobiaemsr,
MIEPCTIEKTHBBI, YKOIOTHIECKHUE ACTIEKTHI
SIIEPHOM DHEPTETUKHU

OnemeHTapHbIe YacTUIBL. OTKpPHITHE
MO3UTpOHA. MeTopI HAOIIOICHUS U
perucTpayy 3JEMEHTapHBIX YaCTHUII.
Kpyrasiii cton «®yHnaMeHTanbHbIE
B3anMozeiicTBus. EnqunacTBO (hrsmdeckoit
KapTHUHBI MHpay

Bup 3Bé3gH0T0 HeOa. Co3Be3aus, spKue
3BE3/1b], IUIAHETEI, UX BUIMMOE JBH)KEHUE.
CoJiHeuHast cHCTEMA

Comnuue. ConneuHast akTHBHOCTE. MICTOUHHK
sHeprud CoJiHIIa U 3BE3]

3BE3/bI, UX OCHOBHbIE XapaKTEPUCTUKH.
3BE3/1bI TNIABHOM MOCIIEI0BATEILHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEeHHBIE
MIPEACTaBICHUS O IPOUCXOKICHUU U
sponrorny CoJIHIA | 3BE3 T

Mnieunslii [lyts — Hama ["anaxTuka.
[Tonoxenue u aemwxenne ConHIa B
I'anakruke. I'anaktuky. YE€pHble ABIPHI B
SIIpax raakTHK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonbiioro B3peiBa. PenukroBoe n3iyueHue.
MeraranakTuka

https://m.edsoo.ru/ff0d1356

Bubnmoreka IIOK
https://m.edsoo.ru/ff0d0e38

60

Hepemennsie mpo0ieMbl aCTpOHOMUU

61

62

63

64

KontponpHas padora «371eMeHTHI
aCTPOHOMMH U acTPOPU3UKI»

O6o0maromuii ypox. Pons ¢usuku u
ACTPOHOMMHU B IKOHOMHUYECKO,
TEXHOJIOTUYSCKOH, COIUAIEHON M 3THICCKOM
cthepax nesITeIbHOCTH YEI0BEKa

O6o0maromuii ypok. Pois 1 Mmecto Gu3ukn u

aCTPOHOMMUHU B COBPEMEHHOM Hay4yHOMI
KapTUHE MHpa

O6o0maromuii ypok. Pons ¢pusznueckoit
Teopud B (POPMHUPOBAHHH TTPEICTABICHHUNA O
(usHuecKoit KapTHHE MUpPA



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

O6o06maromuit ypok. MecTo pu3naeckoi
KapTHHBI MUpa B O0OIIEM Py COBPEMEHHBIX

65 €CTECTBEHHO-HAYYHBIX IPEICTABICHUH O !
TIpUPOJIE
66 PesepBHblil ypok. MarautHoe nosne. 1
ONeKTpOMarHUTHAasI HHITYKIUSI
67 Pe3epBHbIit YPOK. Ontuka. OCHOBBI 1
crenuanbHOM TEOPUH OTHOCUTEIEHOCTH
68 Pe3zepnslit ypok. KBantoBas duzuka. 1 Bubnmoreka [IOK
DJIeMEHTBI aCTPOHOMUH U aCTPO(PU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
1. ®usuka, 10 kracc/ Msikuiies I'.4., byxoenes b.B., Corckuii H.H. nox penakuueti [apdenTheBoii
H.A., AkumonepHoe obmiectBo «M3natenbcTBo «IIpocBermenuey
2. ®uzuka, 11 xracc/ Msxumes I'.J1., byxosues b.b., Yapyrua B.M. nion pexakmmeit [lapdentreBoit
H.A., Axumoneproe obmiecTBo «M3marenscTBo «IIpocBemenne»
3. I''H.CrenanoBa «COopHUK BOnpocoB U 3a1a4 1o ¢usuke: [Ipoduisaas mkomna. — CI16.:000»CTIL
IIxosmay, 2005.
4. B.B.I'y6anoB ®wusuka. 10 kiracc Jlaboparopasie padbotsl. CapaTos: JIumeir,2023
5.B.B.I'ybanoB ®usuka. 11 knacc Jlabopatopusie padotsl. Caparos: JIluueit, 2023

METOANUYECKUE MATEPUAJIbI JJ151 YYUTEJISA
1.KoHcTpykTop orpocoB u hopm oopatHoit cBszu SIMPOLL
https://simpoll.ru/?yclid=1662305452724876942

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
1.bubaunoreka IIOK https://m.edsoo.ru/ff0d1784
2.https://infourok.ru/videouroki/fizika/ becriarasle BULEOYPOKH
3. https://classroom.google.com/c/NjMzMzg4NjQwNzYw?cjc=almnbai



https://m.edsoo.ru/ff0d1784
https://infourok.ru/videouroki/fizika/klass-7
https://classroom.google.com/c/NjMzMzg4NjQwNzYw?cjc=almnbai
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