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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke ©0a30BOr0 YpOBHS HA YpPOBHE CPEAHEro OOIIETo
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN M TPeOOBaHHM K pe3ynbTaTam
OCBOEHHUSI OCHOBHOW 00pa30BaTEIbHON MporpamMMmsbl, npeacTaBieHHbIXx B PI'OC
COQO, a Takxke ¢ yd€roMm enepanbHOil paboueld MporpaMMbl BOCHUTaHUS U
KOHIICNIMU TpernofaBaHusi ydyeOHoro mnpenMera «®Pusnka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickoit denepanuu, peAN3YIOIIUX OCHOBHbIC
00pa3oBaTeIbHBIE MPOTPAMMBI.

Conepkanue mporpaMMmbl 10 (U3MKE HaAMpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAyyYHOW KapTUHBI Mupa oOyuarommxcs 10-11 xiaccoBp mnpu
oOyuyeHur uX Qu3ruKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESTEIIbHOCTHOTO
nonxona. I[lporpamma no ¢usuke coorBercTByeT TpeboBaHusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METallpPeIMETHBIM pe3yJibTaTam
OOy4eHMs, a TaKX€ YYUTHIBAET HEOOXOAMMOCTh peaju3alud MEXKIPEIMETHBIX
CBsi3el (U3MKM C €CTECTBEHHO-HAay4YHbIMH Y4e€OHBIMM mpeameTamu. B Hel
OTIPENETSIOTCS OCHOBHBIE 1IEJIM M3y4eHUs] (U3MKH Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (DPU3UKU: JTUYHOCTHBIE,
MeTarnpeIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[TporpamMMma 1o (hu3MKe BKIHOUAET:

e IUIAHUpYEMBIE PE3yJbTaThl OCBOEHUS Kypca (pU3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJI€ MPEAMETHBIE PE3YJbTaThl IO rofgaM 00yUYeHUs;

e cojepkaHue yueOHoro npeamMera «Dusukay mo rogam oOydeHUsI.

®du3rka Kak Hayka O HamOojee OOUMX 3aKOHAX NPUPOAbI, BBICTyHas B
KauecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUi 00 okpyxkaromiem mupe. LIKonbHBINA Kype PU3UKH — CUCTEMOOOpa3yIoIni
JUISl €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHUEH,
dbu3nyeckoir reorpaduerti um actpoHommei. Mcmonp3oBaHME M aKTMBHOE
npUMEHEeHHe (U3WYECKUX 3HAHUM  ompenenser XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTHH B cdepe HHEPreTHKH, TPaHCIOpPTa, OCBOCHMS
KOCMOCA, TMOJY4YeHHUs HOBBIX MaTepHaliOB C 3a/laHHBIMU CBOMCTBAMHU U JAPYTHUX.
N3yuenue (u3uku BHOCUT OCHOBHOW BKJIaJA B (OPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpa OOydYaromuxcsi, B (POPMUPOBAHUE YMEHUH MNPUMEHSTH
HAy4HbII METOJl TO3HAHUSI IPU BBIMOJIHEHUU UMHU Y4eOHBIX UCCIIEIOBAHUM.

B ocHOBy kypca (u3MKM i1 YPOBHS CpPEIHEro oO0IIero oo0pa3zoBaHUS
MOJIOKEH PAN HUACH, KOTOpbIE MOXKHO paccMarpuBaTh KaK MPUHIUIBI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKH
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHal U3 BCEX Pa3leioB (PU3MKH, BKIIOYACT KaK
BOMPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (Qu3nku
o0benMHEH BOKpYr (¢u3Mveckux Teopuidl. Beaymmum B Kypce sBiseTcs
dbopMHupOBaHUE TIPEACTABICHUA O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIICCTBE U
ToJIe.

Hoes eymanumapusayuu. EE€ peanuzarus MpearnoyiaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO TMOTEHIMala (PU3NYECKOW HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
bu3uku ¢ pa3BuTMEeM OOIIECTBa, a TaKXEe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTUYECKUMU MPOOIEMaMHU.

Hoes  npuxnaouou  nHanpasnewnocmu. Kypc (usukm  mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHX U TEXHOJOTHYECKHX MPHUIOKEHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes osxonocusayuu peamusyeTcsi TOCPEICTBOM BBEIEHHUS JJIEMEHTOB
CONEpP)KAHMSI, TMOCBAIIEHHBIX SKOJIOTMYECKUM Npo0ieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTUEM TEXHUKUM W TEXHOJOTHUM, a Takke OOCYXICHUS
poOJieM paroHaIBHOTO MPUPOAOIIOIB30BAHUS M IKOJIOTHYECKOM 0€30MaCHOCTH.

CTep>XKHEBBIMH DJIEMEHTAMH Kypca (U3UKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl SABIAIOTCA (u3MUeckue Teopuu ((hopMHpoBaHUE MPENCTABICHUN O
CTPYKTYpe MOCTpoeHUsi GU3NYECKON TeopuH, poiau (GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEICTABICHUSAX O MPUPOAE, TIPaHHUIAX
MPUMEHUMOCTH TEOpPUHM, Uil ONUCAHMS E€CTECTBEHHO-HAYYHBIX SBJICHUU H
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIA MOAX0A B Kypce (PU3MKU peanu3yercs Mpexie
BCErO 3a CUET OpraHU3alUH HKCIEPUMEHTANIBHOM AEATENBHOCTH OOYYarOIIMXCS.
Jlnst  G6a3zoBoro ypoBHSI Kypca (U3UKM — OTO UCIOJIB30BAHHE CHCTEMBI
(GpOHTANIbHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB U J1A0OPAaTOPHBIX padoT,
KOTOpBIE B Mporpamme 1o (u3uke oObEAMHEHBI B OOIIMI CIHUCOK YUYEHHUECKHUX
paKkTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IepedHe J1abopaToOpHBIX padoT,
MPOBOJIUMBIX  JJISI KOHTPOJISI M OLEHKH, OCYIIECTBISETCS Y4YaCTHUKaAMU
o0pa30oBaTeNIbHOTO TMpOIlECCa HUCXONd U3 OCOOCHHOCTEW IUJIAHUPOBAHHUS U
ocHamlieHus kKabOuHera ¢u3ukn. Ilpm d3ToM obOecreunmBaeTcs  OBIAJICHHUC
OOy4JaroIIMMHUCS YMEHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (PU3NUECKUX BEJIMYMH UM TIOCTAHOBKY OIBITOB IO IIPOBEPKE
MPEMJIOKEHHBIX TUIIOTES.

bonblioe BHUMaHUE yIeNA€TCsl PEHICHUIO PACUETHBIX U KAU€CTBEHHBIX 3a/1a4.
[Ipu 3TOM 117151 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCA 33/1a4M C SIBHO 3aJJaHHOMU
bu3nYecKol MOJIEIbI0, TIO3BOJSIONIME TPUMEHSATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbIX pas3nenoB. [lJig KadyeCTBEHHBIX 33734 MPUOPUTETOM SIBISIFOTCS 3aJaHHs Ha
OOBsICHEHHE TPOTEKaHUA (U3UYCCKUX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyrouue BbIOOpa (PU3MYECKONM MOJENH [JIsi CUTyallud IPaKTHUKO-
OpPUEHTHUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY O00€CIeYeHn0 ydeOHOro mpoiecca 0a30BbId YpPOBEHb Kypca
(GbU3UKK Ha YPOBHE CpPEeIHEro 00IIero oOpa3oBaHusl TOJDKEH M3ydaThbCs B YCIOBHSIX
MPEIMETHOTO KaOMHeTa (PU3UKU WM B YCJIOBHUSX HHTETPUPOBAHHOIO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAyYHOrO IHKiIa. B kabuuere (Qu3uMku IJOHKHO OBITH
HeoOxomuMoe aboparopHoe 0OOpyIOBaHWE IS BBITIOJHEHUS YKAa3aHHBIX B
nporpaMMme o (pu3uKe YYEHHYECKUX MPaKTHUYEeCKUX paboT U JEeMOHCTPAIMOHHOE
o0opy/noBaHHE.

JleMoHcTpalimoHHOe  o0opynoBaHuEe (OPMUPYETCSI B COOTBETCTBUU C
OPUHIAIIOM MHHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHEUMBAET IOCTAHOBKY
NEPEUYNCICHHBIX B TporpaMme 1Mo (U3HKEe KIIOYEBBIX JAEMOHCTpAMNA 7St
UCCIIEJIOBAHNSA  HM3y4YaeMbIX SBICHHM W  MPOLECCOB, OMIHUPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGoparopHoe o0OOpynOBaHHE [JIsi YYEHMUYECKHX MPAKTUYECKUX pPadoT
dbopmupyeTcst B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAETCsS B pacuére
OJHOTO KOMILJIEKTa Ha JBYX oOydarommxcs. TeMaTHuecKue KOMIUICKTHI
71a00paToOpHOTO OOOpYIOBaHUS JOJDKHBI OBITh TOCTPOEHBI HAa KOMILIEKCHOM
WCITIOJIb30BAHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOPHil.

OCHOBHBIMM LENIAMH U3y4YeHUsT (PU3UKH B 00IIEM 00pa30BaHUM SIBIISIFOTCS:

e (opMupoBaHHE HMHTEpeca W CTpEMJICHHS OOydJaloUUXCsi K HAyIHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE HMX HMHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH;

e pa3BUTHUE MPEACTABICHUI O HAyYHOM METO/E MO3HAHUSI U (HOPMUPOBAHUE
HCCJIEZIOBATEHCKOTO OTHOIICHHSI K OKPYXKAIOLTUM SIBICHHUSM;

e (opMHpOBaHHE HAyYHOTO MHPOBO33PEHHUsI Kak pe3ylbTara HW3y4eHUs
OCHOB CTPOEHUSI MaTepuu U (pyHIaMEeHTaIbHBIX 3aKOHOB (DU3HKHU;

e (opMUpOBaHHE YMEHUH OOBSCHATH SBJICHUS C HUCIOJIb30BAHHEM
bu3nYeCKUX 3HAHUI U HAYYHBIX TOKA3aTEeIbCTB;

e (opMupOBaHUE TPEACTABICHUNU O pONU (GU3MKH IS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHUH.

JlocTikeHne 3TuX 1ejell 00ecneuynBaeTcsl peleHueM CIEAYIOMUX 3a1a4 B

nporecce u3yueHus Kypca Gu3NKM Ha ypOBHE CPEAHEro o01iero 0opa3oBaHus:



e nmpuoOpeTeHne  CHUCTEeMBI  3HaHMM 00  o0mmX  (U3HUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOYAsT MEXAHUKY, MOJIEKYISIPHYIO
bU3NKy, OINEKTPOAMHAMHUKY, KBAaHTOBYIO  (U3UKYy H  DJIECMEHTHI
acTpor3UKH;

e (QopmupoBaHre yMEHUN NPUMEHITh TEOPETHUUYECKUE 3HAHUS IS
OoOBbsicHEeHUsT (U3UYECKUX SABICHUH B TPHUPONEC W IS TPUHATHA
IIPAKTUYECKUX PELIEHUM B IIOBCEIHEBHOM KU3HH;

e OCBOCHHE CIIOCOOOB pEIICHMS pa3JIMYHBIX 3aJlad C SBHO 3aJaHHOMN
dbusznuecko MoOAENbI0, 3aJad, MOJAPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3anue PU3NYECKON MOJIENH, aJIEKBAaTHOM YCIOBUSM 3a/1a4H;

e TOHWMaHWE (UBMYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHUSI TEXHHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJQJICHHE METOJaMH CAMOCTOSITEIBHOTO TIJIAHUPOBAHUS M MPOBEIACHUS
$u3NYECKUX SKCIEPUMEHTOB, aHalW3a M HWHTEpHIpeTanuu uHpopmanuu,
OTIpENETICHHSI IOCTOBEPHOCTH MOTyUYEHHOTO PE3ybTaTa;

e CO3/IaHHE YCIIOBUH ISl pa3BUTHS YMEHUU MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM JESITEITbHOCTH.

Ha wusyuenne ¢uszuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpPEIHEr0 OOIIETO
oOpazoBanus orBogutcs 136 vacoB: B 10 kinacce — 68 yacoB (2 yaca B HEEN0), B
11 ximacce — 68 4acoB (2 4yaca B HE/ICIIO).

[Ipennaraemspiii B mporpamMme 1o ¢Gu3MKe TepedeHb JabopaTopHBIX MU
MPAKTUYECKUX PAOOT SBISIETCS PEKOMEHJOBAaHHBIM, YYHUTENb JEIAaeT BBIOOP
MpoBe/leHUs J1a0OpaTOPHBIX PAOOT W OMBITOB C YYETOM HHIWBHUIYAIbHBIX
0coOeHHOCTEN 00yyJaroIuxcsl.



COAEPXKXAHUE OBYYEHUA
10 KITIACC

Paznen 1. ®u3uka U MeTOAbI HAYYHOTO MTO3HAHUS

®usuka — Hayka O npupozae. Haydnbie MeTOmBI MO3HAHUS OKPYKAIOIIETO
mupa. Posp JKkcnepumeHTa W TEOpPUM B INPOLECCE TMO3HAHMS IMPUPOJBIL.
OKCIIEpUMEHT B (pU3HKE.

MopnenupoBanue (u3MUEcKUX SIBICHUN U mpoleccoB. HayuHble rumoressl.
®du3nyecKre 3aKOHbl U TEOPUU. [ paHUIbl IPUMEHUMOCTH (PU3NYECKHX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Pons m Mecto ¢u3uku B (popMHpOBaHMM COBPEMEHHOW HAayYHOW KapTHUHBI
MHpA, B IPAKTUYECKOUN IEATEIBHOCTHU JIIOACH.

Jlemoncmpayuu

AHanoroBele W HUPPOBBIE H3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. MexaHuka

Tema 1. Kunemamuxa

Mexanuyeckoe naBuxkeHUe. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemerienre, CKOpOCTh (CpedHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) WU
YCKOpPEHHE MaTepHaIbHOM TOYKH, WX MPOEKIMH HAa OCHU CHUCTEMbI KOOPJWHAT.
CnoxxeHne nepeMeleHud U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpEHHOE MPSMOJIMHEWHOE JBIkeHue. [paduku
3aBUCHUMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHHS, IyTH U IEepeMEIICHUs
MaTepuaJbHON TOUYKH OT BPEMEHHU.

CBoOoaHOe najfieHue. YCKopeHre cBOOOAHOTO MaeHUsI.

KpuBonuueiiHoe  aBuxkeHue. JBM)KEHHME  MarepUaJIbHOM  TOYKH IO
OKPYXHOCTH C IMOCTOSTHHOM T10 MOAYJIIO CKOPOCTBIO. YIJIOBAast CKOPOCTh, JIMHEMHAS
ckopocTb. [lepuon u yactora ob6parmieHus. [{eHTpocTpeMuTEIbHOE YCKOPEHHUE.

TexHuueckue yCTPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMAaTUYECKUX XAPaKTEPUCTHUK
JIBYDKCHMUSL.

[IpeobpazoBaHue IBMKEHUH C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3AYXE U B Pa3pEKEHHOM MTPOCTPAHCTRE.

HabGmronenue nBwxkeHus Tena, OPOIIEHHOTO TMOA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaIeHUS.

Hanpasnenne CkopoCTH MpU IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHne HEpaBHOMEPHOTO JIBHXKEHHS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOIIEHUS MEXKAY NYTSIMH, HTPOUJACHHBIMU TEJIOM 34
MOCJIC/IOBATENILHBIE PABHBIE IPOMEXYTKM BpPEMEHH NPU PABHOYCKOPEHHOM
JBH>)KEHUH C HA4aJIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3yueHne IBUKEHUS IAPUKA B BA3KOM JKHUJIKOCTH.

N3ydenue nBrxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  [amunes. IlepBeii  3akoH  HbroroHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHuun cynepno3unuu cwi. Bropoit 3akoH HerotoHa
JUJIsL MarepuaabHOU TOUKH. Tpernii 3akoH HproTOHA 1711 MarepraabHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectu. llepBas kocmmueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, ckonbxeHnust, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagdunueHt tpenus.
Cuna conpOoTUBICHHUS TTPU JBUKEHUM TeJa B )KUIKOCTHU WJIIU Tase.

[TocTynarensHOE U BpalllaTeIbHOE JBUKEHUE a0COTIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTENIBHO OCH BpameHus. Ilmewo cumbl. YcnoBus
paBHOBECUS TBEPAOIO TEA.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHUE: TMOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEPUUH.

CpaBHEeHHE MACC B3aUMOJICHCTBYIOIINX TE.

Bropoit 3akon HeroTona.

N3mepenue cui.

CnoxxeHue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT Je(OopMaIium.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MTOABEME U TTAJCHUU.

CpaBHeHUME CUJT TPEHUS MTOKOS, KAUCHUS U CKOJIbKECHUS.

YenoBus paBHOBecHUs TBEPAOTro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3yuenue ABmxeHus: Opycka 1o HaKJIOHHOM MIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pe3rHOBOM o0pasiie, OT ux aehopMaIlnu.

HUccnenoBanne ycnoBUW pPaBHOBECHS TBEPAOIO TEJIA, HUMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 6 MeXaHUKe

NmMnynbc MaTepuaabHONM TOYKHM (Telia), CHUCTEMbl MaT€pUANIbHBIX TOYEK.
NMnynbC Ccuiabl M U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBUKEHUE.

PabGora cuiibl. MOITHOCTE CHJTBI.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 HU3MEHEHHH
KUHETUYECKOW SHEPTHM.

[TorenmanbHas SHEPrusl. [TorenuuanbHas SHEPIUs yIpyro
nedbopmupoBaHHON  npykuHbl.  [loTeHIManpHast  SHeprust Tena  BOJIU3U
MOBEPXHOCTHU 3EMJIH.

[loTeHunanbHble W HEMOTEHIUAIbHBIC  CHJIBI. CBs3p  paboThHI
HEMOTCHIUAIBHBIX CUJ C W3MECHEHUEM MEXAaHWUYECKOM HSHEPTrUH CUCTEMBI TE.
3aKOH COXPaHEHHS] MEXaHUYECKON SHEPTUH.

VYipyrue v HEyIpyrue CTONKHOBEHMUS.

TexHnueckne yCTpOMCTBA M NPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTrBHOE IBUKEHHE.

[lepexon moTeHIIUATLHON YHEPTUN B KHHETHYECKYIO U 00OpaTHO.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3yueHnue aOCONIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanue cBs3M pabOTHI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSIKEHUS] PE3UHOBOIO JKI'yTa.

Pasznen 3. MosiekynsipHas pu3suka U TEPMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe paBmxkenue. [uddysus. Xapakrep ABUKCHUS W
B3aMMOJICCTBUSL 4YacCTHUI] BeulecTBa. MoJenu CTpO€HUs Ta30B, KUIKOCTEU U
TBEPJIBIX TEJT U 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeniell. Macca u
pa3Mmepsl Mosiekyn. KonmnuectBo BeniecTsa. [locTtostHHass ABorasipo.

TenmoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkama temmeparyp
Llenbcus.



Mogens  upeanbHoro ra3za. (OCHOBHOE  ypaBHEHME  MOJIEKYJSIPHO-
KHHETHYECKOW TEOpHH HJeaIbHOro Ta3a. AOCONIOTHAas TeMIieparypa Kak Mepa
CpPEIHEN KHUHETUYECKOM HHEpPruu TEIUIOBOro JBMKEeHMsS dactull raza. Illkana
temneparyp KensBuna. I'a3oBble 3akoHbl. YpaBHeHUE MeHnaeneeBa—Knanenpona.
3akoH [lamproHa. M30mpornecchl B UACATBbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. | paduyeckoe NpeACTaBIECHUE H30IMPOLECCOB: M30TEpPMa, H30X0pa,
n3obapa.

TexHnueckne yCTpPOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIOIINE ITUCKPETHOE CTPOEHHE BeliecTBa, (oTorpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OneiThl 10 TU(DPY3UH KUTKOCTEN U ra30B.

Mogenb OpOyHOBCKOTO JBUKEHUSI.

Mopnens onsita LlTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICICTBHUSI.

Monenb, nuroCcTpupyromas Npyupoay AaBI€HUS ra3a Ha CTEHKH COCYy/a.

OnbITel, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UICAJbHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomsi

OnpeneneHne Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HU3MEPEHUU
00BbEMa KOMHATHI, JABJICHHS U TEMIIEPaTyphl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMU COCTOSIHUSI Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevt mepmoouHamuku

TepmonnHamMuueckass cucteMa. BHYTpEHHsISI SHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U cIOCOOBI €€ n3MeHeHus. KomuuecTBo TernoTel u pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOIO  HJeaJdbHOTO  raza. Buasl  Temonepemayu:
TEIUIONPOBOJIHOCTh, KOHBEKIIMS, U3JIy4eHHUE. YIeJbHas TEMI0EMKOCTh BEIECTBA.
KonnuecTBo TEMIOTHI IPH TEIIONEpeaye.

[Tonsitue 006 ammabarHom tiporecce. [lepBbIil 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOTO 3aKOHa TEPMOAMHAMUKHM K H3ompoiieccam. [ padudeckas
MHTEpHpeTanus paboThl rasa.

BTtopoii 3akon TepmonuHamuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TerutoBeie  mammabl.  [IpyHOMIBI  IEMCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanus HSHEpruM B TEIUIOBHIX MammHaX. KoaduiueHT mone3Horo
nericTBus TeruioBod MamuHbl. ukn KapHo m ero ko3¢ @UIHMEHT IOJIE3HOTO
JEUCTBUSL. DKOIOTUYECKHUE MPOOIEMBI TEIJIOIHEPTETUKHU.



TexHuueckrue YCTPOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: JBUTATElb
BHYTPEHHETO CTOPaHUs, OBITOBOM XOJOIUIHLHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEH SHEpPrud Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKH W3 OYTBUIKM TOJ JCMCTBHEM CKAaTOro BO3JyXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe IMyTEM TpeHHs (BUACOAEMOHCTpALNsA).

N3meHeHne BHYTpEHHEN SHEPTUH (TeMIIepaTyphl) Tella MpHU TeIIonepeaaye.

OnpiT 10 aanabaTHOMY pacIIMPEHUI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mogenu napoBoi TypOUHBI, ABUTATENsl BHYyTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOl TENI0EMKOCTH.

Tema 3. Azpezamnwie cocmoanusn eeuwyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue U koHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3ayXa. HacklleHHbIH map. YaenbHas TemioTa
napooOpazoBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdusie Tena. AHU30TPONHS CBONCTB
kpuctamuioB. JKuakue kpucramwibl. CoBpeMeHHble Marepuainbl. [lmaBieHuwe u
KpUcTajuin3anus. YaenbHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHUE TEIIOBOTO OaaHca.

TexHHueckre yCTpPOMCTBA W MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IMOJTYUYECHHUS] COBPEMEHHBIX MaTepHasoB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MapOB.

Kunenuve npy moHUKEHHOM JaBJIEHUU.

Crioco0Obl U3MEpEeHUst BIAXKHOCTH.

HaOntonenue HarpeBaHus U IJIABJIICHUS] KPUCTALUTMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAILIOB.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3mepeHnne OTHOCUTENIBHOM BIAKHOCTH BO3YyXa.

Paznen 4. DnekTpoanHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anmsi Tel. OJEKTpUYeCKU 3apsia. JlBa Buaa dIIEKTPUYECKHUX
3apsiioB. [IpoBOMHUKH, OUAIEKTPUKU U TOJYIPOBOJHHUKU. 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsa.
B3aumopeiicteue 3apsanoB. 3akoH Kynona. ToueuHblid 37€KTpUUECKUAN 3apsil.
Onektpuueckoe rmone. Hanpsyk€HHOCTh  3nekrpuueckoro mnons.  [Ipuniun



CYNEpPNO3ULMU AIEKTPUUYECKUX Mojieil. JIMHUM HanpsKEHHOCTU DIEKTPUYECKOTO
TOJISL.

PaGora cumm  anekrpoctarmueckoro  mons.  [lorennman.  Pa3HOCTB
noteHuuanoB. I[IpOBOAHMKM UM JUANEKTPUKU B BJIEKTPOCTATHYECKOM IIOJIE.
Jusnexrpuyeckasi MpOHULIAEMOCTb.

OnexrpoéMrocTb. KonaeHcaTop. DNEeKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOTO KOHIeHCATopa.

TexHnYeckne YCTpOMCTBA M NPAKTHUYECKOE NPUMEHEHHE: SIIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTpPOCTaTUYecKass 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJEHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpPOWCTBO ¥ IPUHLMIT JEHCTBUS MIEKTPOMETPA.

B3anmopelicTBue Ha3IeKTPU30BAHHBIX TEIL.

DNEKTPpUYECKOE MOJIE 3aAPSHKEHHBIX TE.

[IpoBOHUKYU B 3IEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aINTA.

JIMPAEKTPUKH B AJIEKTPOCTATUUYECKOM TTOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSIHUS MEK1y HUMH U TUSJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprust 3aps>KEHHOT0 KOHEHCATopa.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomsi

N3mepenue 3neKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwtii 3nekmpuyeckuii mox. Toku 6 paznuunvix cpedax

ONEeKTpUYECKU TOK. YCIOBUSA CYIIECTBOBAHHS 3JIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [1ocTosHHBIN TOK.

Hanpsioxenue. 3akon OMa 114 yyacTka LEnu.

DJNEeKTpUYECKOE COMPOTUBJIEHUE. YIEIBHOE CONPOTUBIECHUE BEIECTBA.
[TocnenoBarenbHOE, NapaILIEIbHOE, CMEIIIAHHOE COETMHEHUE TPOBOTHUKOB.

Pabora »snexrtpuyeckoro Toka. 3akoH JDxoyns—Jlenuna.  MomHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOABIKYIAs CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOYHHKA TOKA.
3akon OMma Jy1st TOJTHOM (3aMKHYTOM) 3MieKTprudeckoil enu. KopoTkoe 3aMbIkaHue.

DONeKTpOHHAasT  NPOBOJUMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTH
COTNPOTHUBIICHUS METAJIJIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DNEeKTpUYECKUI TOK B BakyyMe. CBONCTBA 2JIEKTPOHHBIX MMYUYKOB.

[TonynpoBOAHUKH. CobOcTBeHHas u MpUMeCHas MPOBOJIUMOCTh
noTynpoBoaHUKOB. CBoicTBa p—N-niepexosa. [lomynpoBoHUKOBEIE TIPUOOPHI.

DnekTpuyeckuii TOK B pacTBOpax MW  pacillaBax  AJIEKTPOJIMTOB.
DIEKTPOIUTHYECKAS JUCCOUUALNS. DNEKTPOIIN3S.



Onektpuueckuii TOK B razax. CamMOCTOSITENbHBII W HECAMOCTOSATEIbHbBIN
paspsa. Monaus. [1na3ma.

TexHuyeckre yCTpONCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIEPMETP,
BOJIETMETP, PEOCTaT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE IPUOOPHI,
AIIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN MO/, TaIbBAHUKA.

Jlemoncmpayuu

M3MepeHne cuibl TOKa U HalpsKEHUS.

3aBUCUMOCTb CONPOTHUBICHUS LWIMHIPUYECKUX NPOBOIHHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOI0 CEYEHUs U MaTepHaIa.

CMelaHHOe COeIMHEHNE TPOBOAHUKOB.

[IpssMoe wu3MepeHHE INEKTPOABHXKYIIEH Cuiabl. KopoTkoe 3ambIkaHHE
raJIbBAHMYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUSI.

3aBUCUMOCTD COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOAMMOCTB 3IIEKTPOIUTOB.

W ckpoBoii paspsia M NPOBOAUMOCTD BO3yXa.

ORHOCTOPOHHSS MPOBOJIMMOCTD JTUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

M3ydyeHne CMEMIaHHOTO COEIMHEHMS PE3UCTOPOB.

W3MepeHre 3eKTPOJIBHXKYIIEH CHUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmtonenue snexrponusa.

MexnpeameTHbie CBA3U

Nzyuenue kypca ¢usnku 6a3oBoro ypoBHs B 10 kiacce oCylIeCTBISIETCS C
Y4E€TOM COMEpKATEIbHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMud MaTe€MaTUKH,
OHOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesxcnpeomemnuvle noHsamus, CBS3aHHBIE C M3YYEHHUEM METOIOB HAy4HOIO
NO3HAHMS: sBJIEHUE, HAy4dHbI (pakt, rumoresa, (usnueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, IKCIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelnieHUE CHCTEMbl YpPAaBHEHWM, JWHEHHas (QyHKIMS,
napabona, runepoosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPAMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBUKEHUE B KMBOW mipupoje, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU MPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB ¥ MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XKUAKOCTEH M



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAS AUCCOLMALNS,
rajabBaHUKA.

l'eoepacghus: BMaxXHOCTb BO3AyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonocus: mpeoOpa3zoBaHUE ABUKECHHI C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOAIIMIHUKYN, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJbCa B TEXHUKE (pakeTa, BOJOMET W JPYrue), JBUraTellb BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBOI XONOAWIBHUK, KOHIUIIMOHEP, TEXHOIOTUU
MOJIyYEHUsSI COBPEMEHHBIX MAaT€pHUaJIOB, B TOM YHCJIE HAHOMAaTepUAJIOB, U
HAHOTEXHOJIOTUM, DJIEKTPOCTATHYECKasl 3alluTa, 3a3€MJICHUE DJIEKTPONPHUOOPOB,
KCEpOKC, CTPYWUHBIN IPUHTED, AIIEKTPOHATpEBATEIIbHbBIC 1110)2(01070) 58
AIIEKTPOOCBETUTEbHBIE PUOOPHI, raJbBaHUKA.

11 KJIACC

Paznea 4. JuekrpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocTostHHBIE ~ MarHUTHL.  B3anmoaeiicTBME  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnoje. Bekrop MarHuTHONW UWHAYKUMH. [IpuHUOMIO Cyneprno3unuu
MarHUTHBIX mMojied. JInHMuM MarHuTHOM WHAYKIMU. KapTuHa JMHUI MarHUTHOU
WHYKIWH TOJIs TOCTOSIHHBIX MarHUTOB.

MarnutHoe T1OJe TPOBOJHUKA C TOKOM. KapTuHa JHUHMA WHIYKIAHA
MarHMTHOTO TIOJS JJIMHHOTO TPSMOTO MPOBOJHMKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KaTYyIIKH ¢ TOKoM. OnbIT Jpcrena. B3anmoneiictBue NpoBOJHHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOy b U HanpaBieHue. J[BH>KeHUE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJIHOM MarHUTHOM Iose. PaGora cuibl Jlopenia.

SlBiieHne DNEKTPOMarHUTHOM MHAYKOUU. [lOTOK BEKkTOpa MarHUTHOU
MHAYKIAHW. OJEKTPOABIKYILNAS CUJIa WHAYKIUWA. 3aKOH OSJIECKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe »3ieKkTpuyecKkoe ImoJie. IDJIEKTPOABUKYIIAS CHJIA WHIYKLIHU B
MIPOBOJAHUKE, ABMKYIIEMCS MMOCTYNAaTeIbHO B OAHOPOIHOM MarHUTHOM ITOJI€E.

[IpaBuno Jlenua.

NHayKTUBHOCTB.  SIBJ€HHME CAMOMHIYKIMU. OJICKTPOABUXKYyIIas CHUJIa
CaMOWHIYKIIUH.

DHeprus MarHUTHOTO TOJISl KATYIIKUA C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHbBIC
MAarHUThl, DSJICKTPOMArHUTHI, JJIEKTPOJABUIATE]Ib, YCKOPUTEIM 3IIEMEHTAPHBIX
YaCTHII, MHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JEKTPOHHOTO ITyYKa MATHUTHBIM TIOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO TOJS.

B3anmopelicTBue ABYX MPOBOHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3EKTPOMAarHUTHOM MHIYKIIHH.

[TpaBuino Jlenna.

3aBUCHUMOCTb 3IEKTPOABUKYIIEH CHIIBI MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBNeHNEe CaMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, n1abopamopmvie pabomsi

N3yyeHre MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue neiCTBUA MOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue BIE€HUA 3IEKTPOMAarHUTHOW UHIYKIUU.

Pazpeu S. KoJsieOaHust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KOEOAHUA

KonebGarenbnas  cuctema.  CBOOOIHBIE  MEXaHMYECKHE  KOJIEOAHMUSL.
['apmonnueckue konebanus. Ilepuon, wacrora, amrmmTyga ¥ ¢asza KojaeOaHUM.
[IpyxnHHBIM MasTHUK. Maremarndyeckuii MasTHUK. YpaBHEHHME TapMOHHYECKHX
xonebanuii. [IpeBpaienne sHEprur Npu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbubiit koHTYyp. CBOOOAHBIE AIIEKTPOMATHUTHBIE KOJieOaHUSI B
UJCAIIBHOM KOJeOaTeIbHOM KOHTYpE. AHAJOTUSl MEXAYy MEXaHHYEeCKUMHU U
ANIEKTPOMAarHUTHbIMU  KojieOanusmMu. Popmyna Tomcona. 3akoH coxXpaHEHHUs
HHEPrUM B UJEATBLHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aryxaronux KoseOaHusx. BeIHYXIeHHbIE MEXaHUUECKUE
kojiebanus. PezoHanc. BoiHyX1eHHbBIE 3JIEKTpOMarHuTHbIE KOJIEOaHuUS.

[lepemennbiii TOK. CHUHYCOMJAIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTh
NIEPEMEHHOIO TOKa. AMIUIMTYJIHOE M JEWCTBYIOLIEE 3HAYEHHE CHJIbI TOKAa M
HaITPSKEHUS.

Tpancdopmarop. [IpousBoactBo, nepenada U NoTpeOIECHUE DIEKTPUUECKOM
JHEPrUr. DKOJOTMYECKHE PUCKU NPU MPOU3BOACTBE MEKTposHepruu. Kymerypa
WCIIOJIb30BAaHMS MIEKTPOIHEPTUH B IOBCEIHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUU JJIEKTPOIIEpEIay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojieOaTeabHOM CUCTEMBbl (IPY>KMHHBIN WIH
MaTEeMaTUYECKU MAsITHUK).



Habmronenue 3atyxaromux KojaeOaHmid.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaAHMIA.

HaGntonenue pe3oHanca.

CBOOOIHBIE 2JIEKTPOMAarHUTHBIE KOJIEOAHNS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA U HANPSDKEHUSI OT BPEMEHH ) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu 1OCHENOBATEIBHOM COEAWHEHHHM PE3UCTOPA, KaTyLIKH
WHIYKTHUBHOCTHU U KOHAEHCATOpA.

Mojenb ITMHUU SIEKTPONIEPENAYN.

Yyenuueckuii skcnepumenm, n1abopamopmsie pabomsi

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KOJIEOAHHWH I'py3a Ha HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHne MEPEMEHHOIO TOKA B LENM W3 IOCIENOBATEIIBHO
COEIMHEHHBIX KOHJCHCATOPAa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmpOMAZHUNIHbLE GOIHbL

MexaHndeckue BOJHBI, yCioBUsS pacnpoctpadeHus. llepumon. CkopocTthb
pacnpocTpaHeHHUs M JJJIMHAa BOJHBL. [lomepeuHble W  MPOAOIBHBIE BOJHBI.
WnTepdepenius u qudpakus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomKkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DNEKTPOMATHUTHBIE BOJHBI. YCIOBHSI M3Iy4YEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexrpomarautHoi BosiHE. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpeJIOMJICHUE, MoJisipu3anus, nudpakuus,
unTepdepenius. CKOpocTh MEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIeKTPOMarHUTHBIX BOJH. [IpUMEHEHHE AIIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUA. Pannonokanus.

DNIEKTPOMArHUTHOE 3arps3HEHUE OKPYKaIOIIEH Cpeibl.

TexHudyeckne yCTpONCTBA M NPAKTUYECKOE INPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTBI, YIBTpPa3ByKoBas AMArHOCTUKa B TEXHUKE W MEIULMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-nieub.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPAHEHNE TIONIEPEYHBIX U MPOJOIbHBIX BOJIH.

Konebmromieecs Teno kak UCTOYHHUK 3BYyKa.

HaGmonenue orpaxeHus 1 NpeJoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue nateppepeHunu u qudpakiini MEXaHUYeCKUX BOJIH.

3BYKOBO pE30HAHC.

Habmionenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOH U
Y4aCTOTOM KoJieOaHHUH.



HccnenoBanue CBOMCTB JJIIEKTPOMAarHUTHBIX BOJIH: OTpaXkeHUe,
npesoMIIeHUe, oNsApu3aus, TudpaKius, HHTephEpeHIIUs.

Tema 3. Onmuka

[eomeTpuueckass ontuka. lIpsMonnHENHHOE pacnpoCTpaHEHHE CBETa B
OIHOPOJIHOM cpene. JIyu cBera. ToueuHbI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHusi cBeta. [locTpoenne n3o0pakeHuil B
IIJIOCKOM 3€pKalie.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS CBETa. AOCOIIOTHBIN MTOKa3aTeb
npenomiicHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI Yroja MOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CloxHbIi coctaB 6emoro cBeta. LBeT.

CobOuparormyie ¥ paccewBaromue JIMH3BL. ToHKas JwmH3a. DOKyCHOE
paccTosiHHE W ONTHYECKas cuiia TOHKOW JinH3bL. [locTpoenue uzoOpaxkeHuil B
coOMparoluX M paccenBaronux JuH3ax. PopMyna TOHKON JMH3bI. YBEIWYEHUE,
JIaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

BonnoBas ontuka. Wurtepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBust HaOMOACHUS MaKCUMYMOB U MHUHUMYMOB B HHTEp(hEpEHIIMOHHON
KapTUHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemerka. YciaoBue HaOMIONCHUS
[JIaBHBIX ~MAaKCUMYMOB TP  TMaJCHUM MOHOXpPOMATHMYECKOTO CBE€Ta Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus cBera.

TexHuueckne yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapar, NPOEKIMOHHBIN amnmapar, MHUKPOCKOI, TEeJECKOI, BOJOKOHHAs
onTHKa, TudpaKkmoHHas PelIETKa, MOISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHHOE pacCIpOCTPAHEHHE, OTPAKEHUE M MPEIOMIIEHUE CBETA.
OnTuyeckue npudOpHI.

[TonHoe BHYyTpeHHEE oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKEHUM B JIMH3AX.

Monenu MUKpOCKOTa, TEJIECKOMA.

Hab6mronenue narepdepeHuu cBera.

HaGnronenue audpakiuu ceera.

HaGntonenue aucnepcuu cBera.

[TonyuyeHue cekTpa ¢ MOMOIIbIO MPU3MBI.

[Tomydenue criekTpa ¢ MoMoIIbi0 TUPPAKITMOHHON PEIIETKH.

Habmronenue nonsipu3anuu cBeTa.

Yuenuueckuii sakcnepumenm, nabopamopHvie pabomsi



M3mepenue nmokasaresns npesioMIIeHUs CTEKIa.
HccnenoBanue CBOMCTB U300pa)KeHUM B TUH3AX.
Habntonenue aucnepcuu cBera.

Pasjnes 6. OcHOBBI clIeMAIbLHON TEOPUH OTHOCUTEIBLHOCTH
I'paHuubl  NPUMEHMMOCTH  KJIacCHM4YecKoM  MexaHukd.  lloctynarsel
CIEUAIbHOW TEOPUU OTHOCUTEIBHOCTH: HHBAPUAHTHOCTh MOYJIsI CKOPOCTH CBETA
B BaKyyMe, IPUHIINAI OTHOCUTEIBHOCTA DWHILITEHHA.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Omnpenenenue AJIMHBI BOJIHBI JIa3epa.

Habmonenue nuHeyaThix CIEKTPOB U3TYUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomol

HaOntonenue nuHeRvYaToro CrexTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JTOKa3bIBAIOIINE CIOXKHOCTh CTPOCHHUS sAnpa. OTKpbITHE
paguoaktuBHOCTH.  OmnbiTel  Pesepdopma  mo  ompeneneHuto  cocrapa
panuoakTuBHOro wu3nydeHus. CBoiictBa anbda-, Oera-, raMMa-u3IydeHHs.
Bimsinue paanoakTUBHOCTY HA KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA M HelTpoHa. Hykinonnas mopens siipa leitzenOepra—
NBanenko. 3apsn saapa. MaccoBoe yucio siapa. M30Tomnsl.

Anba-pacnag. ONEKTpOHHBIM W TO3UTPOHHBIM Oera-pacnag. [‘amma-
U3JIydeHue. 3aKOH paJIMOAKTUBHOIO PacIaja.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHblie cuiibl. Jlepext maccel spa.

SnepHble peakuuu. JleneHue u CUHTES sAEP.

SAnepnsiii peaktop. TepMosimepHbiii cuHTe3. [IpoOiemMbl W TEPCIEKTUBHI
AJIEPHOM DHEPTETUKH. DKOJOTUUECKHUE ACTIEKTHI SIAEPHON IHEPTETHUKHU.

OneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTonbl HaOMIOAEHUS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3auMOIeHCTBUA. EAMHCTBO u3nueckoil KapTUHBI MUpA.

TexHnuecKkne yCTpoHuCTBa U MPAKTUYECKOE IPUMEHEHHE: NO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aroMHas ooMoa.

Jlemoncmpayuu

CYETUMK MOHM3UPYIOIINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB yacTull (10 TOTOBBIM GoTorpadusim).

Pa3znen 8. JiieMeHTBI aCTPOHOMNM U ACTPOPU3UKH

Oranbl pa3BUTUS acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3Bé3mHoro neba. CosBes3nusi, sSpKue 3BE3/bI, IJIAHETH, UX BHIUMOE
JIBH>KECHHE.

ConHeuHas cucrema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHIa W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. JHMarpaMma «CHEKTpaJbHBIM KJacc —
CBETUMOCTbY». 3BE3/bl MIIABHOW MOCIEAOBATEIbHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBbY» JUIsl 3BE3]l IVIaBHOM IMOCIEN0BAaTEIbHOCTA. BHyTpeHHee CcTpoeHHue



3BE311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKICHUHU U 3Bomtonuu ColHIa U
3BE3/l. DTalbl )KU3HU 3BE3/I.

Mneunsiii Ilyte — nHama [anaktuka. Ilomoxxenne m aBmxenue ConHua B
lNanaktuke. Tunsbl ranakTuk. PaguoramakTuku M KBa3apbl. UEpHBIE ABIPBI B siApax
rajgaKkTUK.

Bcenennas. Pacmmipenue Beenennoii. 3akon Xa066ma. Pazberanue ramakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe nsinyyeHue.

Macmrabnas ctpykrypa Beenennoit. Metaranakruka.

Hepeménnsie mpoOiemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaOntonenus: HEBOOPYKEHHBIM TIJ1a30M C HMCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKCHUIA JJIST OTIPENEIICHUS TOJ0XKEHUS HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usi CEeBEpHOTO MOIyHIapus U SIPKUE 3BE3MBI.

Ha6monenus B Teneckon Jlynsl, mianet, Mieunoro Ilyru.

Oo0o01maroiee NOBTOpeHue

Ponb (¢u3uku ©U acTpOHOMHM B JKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COI[MAJILHOM M 3TUYECKOU c(pepax AesTeTbHOCTU YEJIOBEKa, pOJib U MECTO (DU3UKHU
Y aCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUPA, pOJib (PU3UUECKON TCOPUHU
B (OpPMHpPOBAHUU TPEACTABICHUNH O (U3UYECKOM KapTUHE MHUpPA, MECTO
(dbu3nyecKor KapTHUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEACTABIEHUN O IPUPOIE.

MexnpeameTrHbie CBA3HU

Nzyuenne kypca ¢usuku 0a30Boro ypoBHs B 11 kilacce oCyIIecTBISIETCS C
YYETOM CONEPKATEIBHBIX MEXIIPEIAMETHBIX CBA3€H C KypcaMHd MAaT€MaTHKH,
OHOJIOTUH, XUMHH, TeOrpaduu U TEXHOJIOTHH.

Meosicnpeomemusie nouamusi, CBA3aHHBIE C M3yYCHUEM METOJOB HAyYHOTO
MO3HAHUA: SBJICHWE, HAy4HbIH (akT, TUIOTe3a, (U3MYecKas BEIWYMHA, 3aKOH,
Teopusi, HAOMIOEHNE, IKCIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPECHHE.

Mamemamuka: pelIeHUE CUCTEMbl YPAaBHEHHUH, TPUTOHOMETPUYECKHUE
(GYHKIMHU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJAECTBO, BEKTOPBl M WX MPOEKIMA HA OCU KOOPAWHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJJIEMEHTAPHBIX (YHKIUH, NPU3HAKKA TOA00US TPEYroJbHUKOB,
OTIPEICIICHNE TIIOMIAIN TUIOCKUX PUTYp 1 00bEMa TeTl.

buonocus: snexTpuyeckue SBICHUS B JKUBOW TMpUpoJe, KoyiebarelbHbIe
JIBVKCHUS B KUBOM MPUPOJAE, ONITUYECKUE SIBIICHUS B KWBOWU IIPUPOLE, EHCTBUEC
paJualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJIMYECKAs] CTPYKTYpa TBEPABIX
TeJI, MEXaHW3Mbl O00pa30BaHUS KPUCTAUIMUECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpaghusi: MarHUTHBIE TONIOCA 3€MJIM, 3aJieKHM MAarHUTHBIX DY,
dhoTochEMKA 3eMHOM TOBEPXHOCTH, MPEACKA3AHIE 3EMIICTPSICEHUT.

Texnonocus: JMHUM DJIEKTpONEpenad, TIEHEpaTop IIEPEMEHHOIO TOKa,
AIIEKTPOJBUIATEb, WHAYKIHMOHHAS T€Yb, pajap, PaaguONPUEMHHUK, TEJIEBU30P,
anTeHHa, TenepoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHas ONTHKA,
COJTHEYHast Oarapes.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHWSA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenMera «Duswka» Ha ypOBHE CpPEOHETO OOIIEro
oOpa3oBanus (06a30BBIA YPOBEHB) JOHKHO OOECTICUNTH JOCTIKEHUE CICTYIONTUX
JMYHOCTHBIX, METAIIPEIMETHBIX M IPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIBTATOB.

JIMYHOCTHBIE PE3VYJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUSI yUeOHOrO npeamMera «Pu3nka» T0IKHBI
OTpaxaTb TOTOBHOCTh M CIHOCOOHOCTh OOYyYaloIIMUXCS PYKOBOICTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEH MO3UIMEH JUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAllMM, TO3UTUBHBIX BHYTPEHHHX  YOCXKIECHHH, COOTBETCTBYIOIIUX
TPaJULIUOHHBIM IIEHHOCTSAM POCCHUUCKOTO OOIIECTBA, PACUIMPEHUE >KU3HEHHOTO
ONBITA U ONbITA JEATEIBHOCTH B MPOLECCE PEAN3ali OCHOBHBIX HaITPaBICHUN
BOCIIUTATEIIbHOM JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIIUKU 00YyYarOUIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIEYETOBEUECKUX T'YMAaHUCTUYECKUX U
JIEMOKPaTUYECKUX LIECHHOCTEN;

TOTOBHOCTHh BECTH COBMECTHYKO JIESTEIIBHOCTh B MHTEPECAX TIPAKIAAHCKOIO
o0111ecTBa, y4aCTBOBAaTh B CAMOYIPABJICHUU B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHME B3aMMOJICCTBOBATh C COLIMAIbHBIMU UHCTUTYTaMHU B COOTBETCTBUH C
uX (QYHKIMSMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOMN U BOJOHTEPCKOMU 1€ TEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHMS:

c(hOpMUPOBAHHOCTH POCCHUICKON TpaXJaHCKOU WJIEHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOUIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO IMOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIE B
JEATEIIbHOCTH YYEHOT0;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOLICHUE K MUY, BKJIKOYasl 3CTETUKY HAy4HOTO TBOPYECTBA,
pUCYIIET0 GU3HUECKON HAYKE;



5) TpynoBOro BoCIMTAHMS:

UHTEpEC K pa3nuyHbIM cdepaMm mpodheccuOHANbHON NEATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOM, yMEHHE COBEPIAaTh OCO3HAHHBIN BHIOOP
Oyay1ieil npodeccuu U pean30BbIBaTh COOCTBEHHBIE dKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHUIO U CaMOOOpPa30BaHUIO B 001acTH
(bu3MKN Ha IPOTSHKEHUHU BCEH KU3HM,

6) 3K0JI0rM4€eCcKOro BOCHUTAHMA:

C(OPMUPOBAHHOCTb 3KOJIOTUYECKOW KYJIBTYpbl, OCO3HAaHHE IVI00aIbHOIO
XapakTepa SKOJIOTMYECKUX Mpoodiem;

IUIAHUPOBAHNE U OCYILECTBIICHUE IEHCTBUN B OKPYKAIOIIECH Cpeie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH 3KOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAaHUH 10 (PUBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMA:

c(hOPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAHME LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3yuyeHuss (QU3MKU  OCYLIECTBISATh  INPOEKTHYIO U MCCIEI0BaTENbCKYIO
NEATEIbHOCTh UHAMBUIYAJIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3VYJIBTATBI

IMo3naBare/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS
ba3zoBble Jloruyeckue AecTBUS:
CaMOCTOSITeNIbHO  (OpMYyJIMpOBaTh M aKTyaJIU3UpoOBaTh  IpoOsemy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTpECNATh IENU MAESITeIIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU UX
JIOCTUKCHHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W TIPOTUBOPEYUSI B PaccMaTpuBaeMbIX
(bU3UYECKUX SBICHUSX;
pa3pabarbiBaTh IJIaH PEIICHUS MPOOJEeMbl ¢ YU4€TOM aHajlu3a HUMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTepHATbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCIICACTBUI JCSITCIBHOCTH;
KOOPJAMHHUPOBATH U BBITIOJIHATH Pa00Ty B YCIOBUSAX PEabHOTO, BUPTYaJTbLHOTO
1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIITUICHHUE MPU PEIICHUN KU3HEHHBIX TPOOJIEM.
basoBble ucciienoBare/ibCKue 1eiCTBUS:
BJIQJICTh HAyYHOH TEPMUHOJIOTHCH, KIIFOYEBBIMU TIOHSATHSAMH M METOJAMH
(bu3nYecKoi HayKH;



BJIQ/ICTh HABBIKAMHU y4€OHO-MCCIIEIOBATEILCKON M TIPOCKTHOU JIEATETLHOCTH
B 00yactu (pU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOUCKY
METOJIOB PEIICHUS 3aaad (PU3UIECKOTO COACP)KAHUS, MPUMECHCHHIO Pa3InIHBIX
METOJOB ITO3HAHMS;

BJIAJ€Th BHJAMHU JICATEILHOCTH 110 TIOJYYEHHUIO HOBOTO 3HAHHS, €ro
WHTEPIPETANHA, TPEOOPA30BAHUI0 W TPUMEHEHUI0O B Pa3IWYHBIX YYCOHBIX
CUTYAIUsX, B TOM YHCJIC TIPU CO3IaHUH YICOHBIX MPOEKTOB B 0071aCTH (PU3HUKH;

BBIABIIITh TPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJU3UPOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ pEIICHUs, HAXOAWUTh apryMEHThI I JI0Ka3aTeIhCTBa
CBOHUX YTBEP)KJICHHH, 3a]1aBaTh IMapaMeTpbl U KPUTEPUH PCIICHHUS;

aHAIM3UPOBATh TIONIYYCHHBIC B XOJ€ PpCEIICHUS 3aJaqd  Pe3yJIbTaThl,
KPUTHUYECKH OIEHUBATh MX JIOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OPMYIMPOBATh COOCTBEHHBIC 3aJaudl B 00pa3oBaTEIIbHOM
JEATEILHOCTH, B TOM YHCIIC TIPH U3yYeHUN (HU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIHsIM, OIIEHUBATh IPHOOPETEHHBIN OTIBIT;

YMETh TEPEHOCHUTh 3HaHWS 10 (U3NKE B MPAKTUYECKYyI0 00JacTh
KU3HEACATEILHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE HJICH, TIPE/JIaraTh OPUTHHAIIBHBIE TIOXO/IBI M PEIICHUS;

CTaBUTb MPOOJIEMBI U 33]1a4H, JOITYCKAIOIIHE AIbTEPHATUBHBIC PEIIICHMSI.

Pabora ¢ ungopmanmeii:

BJIAJICTh HABBIKAMH TMOJyYCHHUS MH(POpMAIMK (HU3UUSCKOTO COACpPIKaHHS U3
HMCTOYHHMKOB Pa3HBIX THIIOB, CaMOCTOSITEIBLHO OCYIICCTBIATH ITOUCK, aHAJIU3,
CHUCTEMATH3aIlMI0 W HMHTEPIPETAINI0O WHPOPMAIIMKA PAa3IUYHBIX BHIOB M (Hopm
MIPENICTABIICHNS;

OIICHUBATH JJOCTOBEPHOCTh HH(POPMAIIHH;

WCIIOB30BaTh  CpeAcTBA  HMH(POPMAIIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHWH KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX M OPTaHW3alMOHHBIX
3aa4 ¢ coOmrofeHrueM TpeOOBaHUM HPrOHOMHUKHM, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOEPEKEHUSA, TIPABOBBIX W OTUYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCThl (DU3UYCCKOTO COACP)KAHHMSA B Pa3IUYHBIX (GopMarax ¢
y4€éTOM Ha3zHAUYCHHs WH(POpPMAIUU | 1EJICBON ayqUTOPUH, BEIOUPAs ONTUMAILHYIO
dbopMy TIpeICTaBIeHUS U BU3yaTU3aIlHH.

KomMMyHHMKaTHBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBHUS:
OCYUIECTBIIATH OOIIEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU ESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MDIMKTHBIX CHUTyalldd M CMST4aTh
KOH(JIUKTHI;



pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHUS C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEICTB,;

MOHUMATh M HMCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaTbHOU
paboTHI;

BBIOMpATh TEMAaTUKy M METOABl COBMECTHBIX JCUCTBUU C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH Ka)KJ0TO YICHA KOJUICKTHBA,

NpUHUMATh IETM  COBMECTHOM  JEATEIBHOCTH, OpPraHW30BBIBaTH |
KOOPJIUHUPOBATh JIEHCTBUS TO €€ TOCTIDKEHHUIO: COCTAaBJATH IJIaH JICHCTBUH,
pacnpenenartb poiad ¢ y4€TOM MHEHHH YYaCTHHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOH paboTHI,

OIICHMBATh KAYECTBO CBOETO BKJIAJA M KAXKJIOTO YYaCTHUKA KOMAHIbI B OOTIIHIA
pE3yAbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

mpenjaratb HOBBIE TMPOEKTHI, OIICHUBATh HWJEU C TO3ULIHUU HOBU3HBI,
OpPUTHHATBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISTh TO3UTHBHOE CTPATETUYECKOE IIOBEACHUE B PA3IUIHBIX
CUTYAITUSX, TIPOSBIIATH TBOPUYECTBO M BOOOpaKEHNE, OBITh HHUITMATUBHEIM.

PerynsiTuBHbIE YHUBEpPcaJbHbIE YUeOHbIE JeiiCTBUSA
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIIbHYIO JIEATEIbHOCTh B 00JIacTH
GU3UMKK U aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3a7a9H;

CaMOCTOATENIbHO COCTAaBJIATh IUJIAH PEUIEHUS PACUYETHBIX M Ka4eCTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C yUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOUYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuMpsATh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEATIOYTEHUNT;

Jienarb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO HPYAUIIMA B 00JacTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJAbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIH HHTE/UIEKT:

JIaBaTh OILICHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B JE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJAbTATOB LIEJISIM;

BJIaJIeTh ~ HAaBbIKAMM  [O3HABATEIBHOM  pedUIeKCMM  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTEIBHBIX IPOIIECCOB, HMX pE3YIbTaTOB M
OCHOBAHUI;

WCITIOJIb30BaTh MPUEMBI peiieKCun i OLIEHKU CUTYaIllH, BEIOOpA BEPHOTO
pelieHus;



YMETh OIIEHWBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHUKCHHUIO;

NPUHUMATh MOTHMBBI W apPTYMEHTHI JPYTUX TIPH aHAIW3E PE3yIbTaToB
JeSITEIIbHOCTH,

IPUHUMATH ce0s1, TOHUMAasi CBOM HEOCTaTK! U JIOCTOWHCTBA,;

NPUHUMATh MOTHUBBI W apPTyYMEHTHI JPYTUX TPH aHAIM3E PE3yIhTaToB
NEeSATEeTLHOCTH;

pHU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIIHOKH.

B mporecce MOCTHXKEHHUST JTUYHOCTHBIX PE3yJBTaTOB OCBOCHHS MPOTPaAMMBI
no QusuMke U1 ypPOBHS CpeaHero oOmmero oOpa3oBaHUs Y OOyYaromuxcs
COBEPIIIEHCTBYETCS OMOIMOHAIILHBIN WHTEJUICKT, MIPEIOIaratoui
c(hOpPMHPOBAHHOCTS:

CaMOCO3HaHHs, BKJIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAINIPABJICHUS Pa3BUTHsI COOCTBEHHON AMOIIMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAaHUS, BKIIOYAIONIETO CAMOKOHTPOIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTh aJanTHPOBAaTHCS K
HMOIIMOHAILHBIM U3MEHEHUSIM U TPOSIBISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOYAIOMIEH CTPEMIICHHE K JOCTIKEHUIO IS U
yCTexy, ONTUMH3M, WHHUIIMATHBHOCTHh, YMEHWE JIEHCTBOBATh HMCXOIS W3 CBOMX
BO3MOKHOCTEH;

HMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBLHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpPU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBICTPAWBATH OTHOIIICHHUS
C IPYTUMH JIIOABMH, 3a00TUTHCS, TIPOSIBIIATh MHTEPEC U pa3pemiaTh KOHQIUKTHI.

HNPEAMETHBIE PE3YJ/IBTATBI

K xoHiy oOydyenus B 10 kjacce mpeaMeTHbIE pe3yiabTarbl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTH y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPHUPOBATh Ha TpUMEpax Pojb U MecTo GU3UKKM B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B PA3BUTUU COBPEMEHHOW TEXHUKUA U
TEXHOJIOTUM, B IPAKTUYECKOM JIEATEIBLHOCTH JIFOIEH;

YUYUTBHIBATh TpPaHULIBl TPUMEHEHHUsS] M3YyYCHHBIX (U3UYECKUX MOJCIICH:
MaTepuajabHas TOYKa, MHEpIMaIbHas CUCTeMa OTCUYETa, aOCOJIIOTHO TBEPIOE TEIO,
UJICAIBHBIN Ta3, MOAEIN CTPOECHUS Ta30B, )KUAKOCTEW U TBEPIABIX TEJ, TOUECUHBIN
AIIEKTPUUECKUH 3apsij] PU PEIICHUH PU3NMUECKUX 3a/1a4;

pacro3HaBaTh (puznuecKkue siBJIeHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHUS BEIIECTBA U



AMEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKEHHUE,
CBOOOMHOE TAJCHUE TEJ, JBIKEHUE TI0 OKPYKHOCTH, WHEPIUS, B3aUMOACHCTBUE
ten, nuddysus, OpOyHOBCKOE NBIKCHHE, CTPOCHHUE >KHAKOCTEH W TBEPABIX TEII,
U3MEHEHHEe 00bEMa Tell MPU HarpeBaHUM (OXJIXKICHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHHUE, KOHJACHCALWs, IUIaBICHUE, KPUCTAJUIM3ALMS, KUIICHHE, BIAXKHOCTH
BO3/1yXa, MOBBIIICHUE JABIICHUS Ta3a IPU €r0 HATPEBAHWHM B 3aKPBITOM COCYIE,
CBS3b MEXJY NapaMeTpaMH COCTOSHMS T'a3a B M3OIMPOLIECCAX, ICKTPU3ALUS TEl,
B3aMMOJICHCTBHE 3apSAI0B;

ONKCHIBATh MEXAHUYECKOE IBUKEHHUE, UCIOJIb3YS (PU3UUYECKUE BEITUYMHBI:
KOOpAWHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIa,
MMIYJbC TEJNa, KHUHETUYECKAasl dHEPIusi, MOTCHIUAIbHAS YHEPIUs, MEXaHUYECKas
paboTa, MeXaHMYECKass MOIIHOCTh; IPU ONUCAHWM TNPABUIBLHO TPAKTOBATh
(bU3MYECKUI CMBICT HCTONB3yeMbIX BEIMYMH, WX OOO3HAYCHHS M CIUHUIIBI,
HAXOIUTh (POPMYIBI, CBSA3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMU
BEIIMYMHAMU;

ONUCHIBATh W3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIC SIBICHUA,
UCIIONB3Ysl (PU3MYECKHE BEJIMYMHBL: JABJIEHUE Ta3za, TEMIIeparypa, CpeaHss
KUHETUYECKasi DHEPTUS XaOTUYECKOIO JABUKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHAas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsS SHEprus, pabora rasa,
KOA(G(UITMEHT TO0JE3HOr0 JIEUCTBUS TEIJIOBOIO JIBUTATENsl; MPU ONHUCAHUU
MPaBWIbHO TPAKTOBATh (PU3MYECKHI CMBICI MCHOJIb3yeMbIX BEJIWYMH, HUX
O00O3HAYEeHHS] W EAUHUIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JaHHYIO
(U3MUECKyIO BEIMYMHY C APYTUMH BEJIMYNHAM;

ONMCBHIBATh M3YUYECHHBIE JIEKTPUUECKHNE CBOMCTBA BELIECTBA U AIEKTPUUYECKUE
SABJICHUS (TIPOLIECCHI), UCTIONB3YSI (PU3MUYECKUE BEIUUYMHBI: JECKTPUUECCKUM 3apsij,
MEKTPUYECKOE MOJIe, HANPSHKEHHOCTh TMOJISI, TOTEHINAJ, PA3HOCTh MOTEHIMAJIOB;
Ipy OMHCAHWUU TPABUIBHO TPAKTOBAaTh (PU3UYECKU CMBICI HCIOIb3YEMbIX
BEJIMYMH, WX OOO3HAYCHMsS] W EIUHUIILI; yKa3biBaTh (DOPMYIBI, CBSI3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO0 BEJIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHAJM3UPOBATh (PU3MUECKHUE MPOLIECCHI U SIBICHUS, UCMOIB3YS (DU3UUECKUE
3aKOHBI ¥ MPUHIIMUIIBL: 3aKOH BceMupHOTro TsaroreHus, I, I u III 3akonsl HeroToHa,
3aKOH COXPAHEHUsS] MEXaHUYECKOW DJSHEPIUM, 3aKOH COXPAHEHUsS HWMIIYJbCa,
MPUHIUIT CYNIEPHO3UIIMU CHUJI, IPUHIIMIT PABHOIPABUS WHEPUHAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW DHEPIUU TEIJIOBOTO JIBUKEHUS MOJICKYJ C
aOCOJIIOTHOM TeMIepaTypo, MepBbIi 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAaHCHHUS
EKTPUYECKOrO 3apsaa, 3akoH KynoHa, mpu 3TOM pas3inyarh CJIOBECHYIO
(bOpMYITUPOBKY 3aKOHA, €r0 MAaTeMaTH4YeCKOE BhIpaKEHWE U YCIOBHS (TPaHUIIBI,
001acTH) MPUMEHUMOCTH;



OOBSICHSATh OCHOBHBbIE TMPUHIMUIBI JEHCTBUS  MalllMH, MpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCIOBHs UX O€30MacHOrO MCIOJIb30BAaHUS B
MMOBCEAHEBHOM JKU3HH;

BBINIOJIHATD JKCHEPUMEHTHI MO MCCIENOBAaHUI0 (DU3NYECKUX SIBICHUN U
MPOLIECCOB C HKCMOJb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUH, MPHU 3TOM
dbopMyTupoBaTh MpoOIEeMy/3a/1ady 1 TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYUIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TTPU
TOM BBIOMpPATh ONTUMAJbHBIA CIOCOO M3MEPEHUSI W HUCIOJIb30BAaTh W3BECTHBHIE
METO/IbI OLIEHKHU NOTPEIHOCTEN N3MEPEHNN;

UCCIIEZIOBaTh  3aBUCHMOCTH  MEXIy  (PU3UUYECKUMHU  BEIUYMHAMH  C
UCITOJIb30BAHUEM NPSIMBIX H3MEPEHUMN, MPU ITOM KOHCTPYHPOBAaTh YCTaHOBKY,
(uKCUpOBaTh PE3yJAbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B BUJE
Ta0JIUIl ¥ TPaUKOB, J€1aTh BHIBOABI IO PE3YJAbTaTaM HCCIIEIOBAHUS;

cobOmrofaTh mpaBuia 0€30MacHOro Tpyda NMPU MPOBEICHUM HCCIEAOBAaHUN B
paMKax y4eOHOro »SKCIIEpUMEHTa, Y4YeOHO-MCCIENOBAaTENbCKOW M MIPOEKTHOU
JESTEIIbHOCTH C UCHOJIb30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB U J1a00paTOPHOrO
000Opy/IOBaHUS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJlaHHOM (PU3MYECKON MOJENbIO,
UCIOJIb3YS (PU3NYECKHUE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHajn3a YCIOBUS 3aa4u
BbIOMpaTh (PU3UUECKYIO MOJENb, BBIACIATH (PU3NUECKUE BEIUYUHBI U (HOPMYIIHI,
HEoOXoAUMbIe NIl €€ pelIeHUs, MPOBOAUTh Pacu€Thl W OLEHUBATh PEAJbHOCTH
MOJIyYE€HHOTO 3Ha4eHUs (PU3HUECKON BETMUHUHBI;

pemarb Ka4eCTBEHHBIE 33Ja4: BbICTPAUBATh JIOTUYECKH HEMPOTUBOPEUNBYIO
LENOYKY PAacCCyX ICHUN C OMOpPOM Ha H3YyYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndYecKue IBICHHS;

UCIOJBb30BaTh ~ NPU  pPEIIEHUM  y4eOHBIX  33Ja4  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJOTUU JJIs MOUCKA, CTPYKTYpPUPOBAHUS, UHTEPIIPETALIUN
U TMPEACTABICHUS Y4€OHOW M HAyYHO-TIOMYJISIPHOM MH(pOpPMalUHU, MOITYYEHHON U3
Pa3ITUYHBIX UICTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH MOJIy4aeMyt0 HH(POPMAIUIO;

IPUBOAUTDH MPUMEPHI BKJIaJ]a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HaAyKd, OOBSICHEHHE TPOIIECCOB OKPYXKAIOLIET0 MHpPa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BATh TEOPETUYECKHE 3HAHUS MO (PU3HKE B MOBCEAHEBHOM >KU3HU
Ui obecriedeHust 0€30MacHOCTH MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOICTBAMHU, AJIi COXPAHEHMsI 30OPOBBSI U COONIOACHHSI HOPM 3KOJIOTUYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEH CPENE;



paboTtarb B TPYIIE C BBIIOJIHEHUEM PAa3JIMYHBIX COLIMAIIBHBIX POJIEH,
IUTAHUPOBATh Pa0OTy TPYIIbI, PAIMOHATIBHO pACHpPEAeNiaTh OOA3aHHOCTH U
IJIAHUPOBATh NIESITEILHOCTh B HECTAHAAPTHBIX CUTyallUsX, aJCKBAaTHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHHE pacCMaTPUBAEMOM MPOOIEMBI.

K xoniy o0ydyenusi B 11 kiaacce npeMeTHbIE pe3y/ibTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHIA:

JEMOHCTPHPOBATh Ha TPUMEPaxX PoOjab W MecTOo (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHUpPA, B PA3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B TMPAKTUYECKON NESITeNIbHOCTH JIOACH, 1EIOCTHOCTh U E€AMHCTBO
bu3nYeCcKol KapTUHBI MHUPA;

YYUTHIBaTh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (PU3UUECKUX MOJEICH:
TOYEYHBIN JICKTPUYECKUM 3apsll, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHas
MOJIeTIb aroMa, HYKJIOHHasi MOJIEJb aTOMHOIO Sipa MpU peleHud (HU3NIECKUX
3a/1ay;

pacrno3HaBaTh (puznuecKue sIBJICHUS (MPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAaHTOBOW (DU3MKH: 3JEKTPUUECKAsl MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE ACHCTBUS TOKA, B3aHMMOJECHCTBUE
MAarHuTOB, DJIEKTPOMAarHUTHAasT WHAYKUUSA, AEHCTBHE MArHUTHOTO TIOJISI Ha
MPOBOAHUK C TOKOM M JBIDKYIIMMCS 3apsiji, DJICKTPOMArHUTHBIE KoyieOaHUs U
BOJIHBI, NPSIMOJMHEHHOE pacCIpOCTPAaHEHUE CBETA, OTPAXKEHHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alus CBETa, JHUCIEpPCUsi CBETa,
dboTornekrpuueckuit 3pdext (hoTodaddekT), cCBeTOBOE aaBiICHNES, BOSHUKHOBEHUE
JUHEWYaTOr0 CIEKTpa aroMa BOJOPOAA, €CTECTBEHHAs U HMCKYCCTBEHHas
Paa0aKTUBHOCTB;

OMUCHIBATh M3YYEHHBIE CBOICTBAa BEIIECTBA (DJICKTPUUYECKHE, MATHUTHBIC,
ONTUYECKUE,  DJIEKTPUYECKYI0  MPOBOJAUMOCTb  pAa3IMYHBIX  Cpel) H
AIIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HMCIONB3YS (PU3NUYECKUE BEIMYMHBI:
AIIEKTPUYECKUIN 3apsAll, CUja TOKA, AJIEKTPUUYECKOE HAIPSIKEHUE, BJIEKTPUUYECKOE
COMPOTHUBIICHHE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOJABIKYIAS CHia, padoTa TOKa,
WHIYKIUST MarHUTHOTO Tmojsi, cuia Awmrepa, cuia JlopeHiia, MHIYKTUBHOCTb
KaTYIIKH, SHEPIHsl 3JEKTPUUYECKOT0O M MArHUTHOIO TMOJIeH, MEpUOA U YacToTa
KojiebaHuil B KoyieOaTeabHOM KOHTYpe, 3apsll M CHia TOoKa B IIpoIecce
TAQPMOHUYECKUX OJICKTPOMAarHUTHBIX KoyieOaHUU, (POKYCHOE paCCTOSHHE U
ONTUYECKasl CHWJIa JIMH3BI, TPU OINHUCAHUU TPABWIBHO TPaKTOBaTh (HU3NUYECKUU
CMBIC]I HCIOJb3YEMbIX BEJIUYMH, HMX OOO3HAUCHWS U EAUHUIIbI, YKa3bIBaTh
dbopMyIbl,  CBSI3BIBAIONIME JAaHHYI0 (U3MYECKYI0 BEJIMYHHY C JAPYTHMH
BEJTMYMHAMU;

OMUCHIBATh HW3YYEHHbIE KBAaHTOBHIE SBICHUSI U MPOLECCHl, HCIOIb3Ys
(¢bu3nYecKue BEIMYUHBI: CKOPOCTh D3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS M UMITYJbC ()OTOHA, MIEPUOJT TIOypaciaia, SHEPTHs CBSI3U
aTOMHBIX SIJIep, TPU OMHCAHWUU TMPABUJIBLHO TPAKTOBATh (PU3MUECKUN CMBICIT
WCITOJIb3YEMBIX BEIWYWH, MX OOO3HAUCHUS W CIUHUIILI, YKa3bIBaTh (HOPMYIHI,
CBSI3BIBAIONIME JAHHYI0 (PU3MYECKYI0 BEJIWYUMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3UYECKOM BEIMYMHBI;

aHAM3UPOBATh (PU3MYECKHUE MPOIECCHl W SBIICHUSI, UCIIONB3Yys (pu3ndeckue
3aKOHBI ¥ MPUHIUIIEL: 3aK0H OMa, 3aKOHBI MOCIIEIOBATEILHOTO U MAPaJUICIEHOTO
COCJIMHEHUS TPOBOAHHUKOB, 3akoH J[xoyms—JIeHna, 3akoH 3JIE€KTPOMArHUTHON
WHYKIUHU, 3aKOH MPSIMOJIMHEHHOTO paclpOCTpaHEHUs! CBETa, 3aKOHBI OTPAXKCHUS
CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE OWHIITEHHaA st doTtorddexra,
3aKOH COXPAHCHHUS JHEPTUH, 3aKOH COXPAHCHHS WMITYJIbCA, 3aKOH COXPAHCHHS
AIIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUs MacCOBOTO 4YMCIa, MOCTyNaThl bopa,
3aKOH PaJMOaKTUBHOIO pacIajia, Mpy 3TOM pa3inyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE€ BBIPAKEHHWE U YCIOBUA (TpaHUIlbl, 00JIacTH)
MIPUMEHUMOCTH;

OTIPEICNIATh HAINPABJICHUE BEKTOpPA MHIYKIIMA MAarHUTHOTO TIOJIST TIPOBOJTHHUKA
C TOKOM, CHJTBI AMriepa u cuibl JlopeHta;

CTPOUTh U ONHUCHIBATH H300paKEHHE, CO37]aBA€MOE€ IUIOCKUM 3€pKaJioM,
TOHKOU JIMH30M;

BEITIOJTHATD JKCIEPUMEHTHI TI0 HCCICIOBAHUIO (U3WYCCKUX SBICHUU W
MIPOIIECCOB C HCIOJIB30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUU: TMPH ATOM
dbopmynupoBarh pobaeMy/3aaady U THIIOTE3Y YICOHOTO IKCIIEPUMEHTA, COOMpaTh
YCTaHOBKY U3 MPEIOKEHHOTO 000PY/I0BaHUs, TPOBOJUTE OMBIT U (POPMYITHPOBATH
BBIBO/IBI;

OCYIIECTBIIATH MPSIMBbIE U KOCBEHHBIC M3MEPCHUS (DU3NUCCKHUX BEITUYHH, TIPH
TOM BBIOMPATh ONTHUMAJBHBIA CIOCOO W3MEPEHUS W HCITOJIb30BaTh W3BECTHHIC
METOZbI OLIEHKH ITOIPENIHOCTEN U3MEPEHHU;

MCCJIeI0BaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSMBIX
U3MEpPEHUI: TIPU 3TOM KOHCTPYMPOBaTh YCTAaHOBKY, (UKCHPOBATh PE3yIbTATHI
MOJIyYCHHOW 3aBUCUMOCTU (PU3MYECKUX BEIWYMH B BHUAE TaOIMI] M TpaduKOB,
JIeaTh BBIBOJIBI IO PE3YIbTaTaM HCCIICIOBAHUS;

coOnronaTh mpaBmiia 0e30MacHOTO Tpyda MPU MPOBEICHUU WCCIIENOBAHUN B
pamMKkax y4eOHOTrO OKCIIEPUMEHTa, YYCOHO-MCCIENOBATEIbCKOW H TPOCKTHOU
JEATEILHOCTH C WCITOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB W JaOOPATOPHOTO
000pyIOBaHUS;

pemarb pacdy€THBIC 3a7adyud C SIBHO 3aJaHHON (DU3UYECKOW MOIENbIO,
UCITOJNIBb3YS (PU3UUYECKHE 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHaJn3a YCJIOBUS 3aa4u
BBIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIITh (PU3MUECKUE BEIUYHHBI U (DOPMYIHI,



HEoOXoAuMbIe NIl €€ pelleHUs, MPOBOAUTh Pacdy€Thl U OLIEHUWBATh PEATbHOCTH
MOJy4YEHHOTO 3Ha4eHUs (PU3HUECKON BETNUHHBI;

peliaTh KadeCTBEHHBIE 3aa4H: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[IETIOYKY PaCCyKACHUH C ONMOpOM Ha HW3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dusnueckue sBICHUS;

UCIOJB30BaTh ~ NpPU  pPEIIeHMH  y4eOHBIX  3a/Jad  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TIPeCTaBICHUs y4eOHON M HAayYHO-TIOMYIApHOUW MH(POpPMALIUK, TTOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh MOTy4yaeMylo HHPOPMAIIHUIO;

OOBSACHATh NPUHIUMBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHHYECKUX
YCTPOICTB, pa3ianyaTh YCJIOBUA WX 0€30MacHOTO UCHOJIh30BAHMS B MOBCEIHEBHON
KU3HU;

IPUBOANUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOLIEr0 MHpa, B PAa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHWSA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecriedeHus: 0e30acHOCTH MpU OOpaIlEeHUU ¢ MPUOOpaMU U TEXHHUYECKUMU
yCTpPOICTBAMHU, JJIi COXPAHEHMsI 30OPOBBbSI U COONIIOACHHSI HOPM 3KOJIOTUYECKOTO
IIOBEJICHUS B OKpYXKAIOIIEH CPEAE;

paboTarb B Tpymme ¢ BBHINOJHCHHEM pAa3JIHYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHATBHO pACHpPEAeNiaTh OOA3aHHOCTH U
IUIAHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CUTYalUsX, a/leKBaTHO OLICHUBATh
BKJIaJ] K&KJJOTO U3 YYaCTHUKOB T'PYIIBI B PEIIEHUE paccCMaTpuBacMoi mpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
DJIeKTPOHHbIE
(undgposbie)
KojnuyecTBo 4acoB o0pa3oBaTe/ibHbIE
HaumeHoBaHMe pa3iesioB U TeM
Ne i/ pecypcsl
NMpoOrpamMmbl
Beero Kontpoabnsbie | IlpakTudyeckue
padoThI padoThI
Paznen 1. DUBUKA U METOAbI HAYYHOI'O TIO3HAHMUSI
1.1 dusnka 1 METOIBI HAYYHOT'O MTO3HAHUS 2 bubmorexa [IOK
' A i https://m.edsoo.ru/7f41bf72
HToro no pa3zneay 2
Pazgen 2. MEXAHHUKA
bubmumoteka IHOK
2.1 K
HHeMaTHia > https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.2 7
Hluamuia https://m.edsoo.ru/7f41bf72
2.3 3aKOHEBI COXpaHEHHUS B MEXAHUK 6 1 1 bubmorexa [IOK
' OHPbI COXpare © © https://m.edsoo.ru/7f41bf72
HToro no pa3zneay 18
Pa3znen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOAWNHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmmorexa [IOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOTMHAMUKHU 10 1 bubmoreka [IOK



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

AFpCI‘ ATHBIC COCTOAHHA BCIICCTBA.

bubmmoreka IJOK

3.3 da3oBbIC MEPEXOJIbI > https://m.edsoo.ru/7f41bf72
Hroro mo pasney 24
Paznen 4. JJIEKTPOAUHAMUKA
bubmuoreka [IOK
4.1 1
IEKTpoCTaTHIa 0 https://m.edsoo.ru/7f41bf72
42 [TocTossHHBIM 251eKTpUYecKuii TOK. Toku 12 bubmuoteka [IOK
' B Pa3IMUHBIX Cpeaax https://m.edsoo.ru/7f41bf72
HToro no pazneny 22
Pe3epBHOe BpeMsi 2
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

11 KUIACC

DJIeKTPOHHbIE
(undposbie)
KosnyecTBo yacoB oOpa3oBareJibHbIE
HaumeHoBaHMe pa3iesioB U TeM
Ne i/ pecypcsl
NPOrpamMMbl
Beero Kontpoabnbie | IlpakTuueckue
padoThbI padoThbI
Paznen 1. JJIEKTPOAMHAMUKA
MaruautHoe nose. DJIeKTpOMarHuTHas bubnuoreka LIOK
11 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pa3aeny 11
Pazgen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4decKkue 1 JIEKTPOMarHuTHBIE 9 1 bubnuorexa HOK
' KoJTeOaHmsI https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKue U JIEKTPOMarHuTHbIE 5 1 bubnuoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onritica https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crIENMAIIBHON TEOpUH 4 1 bubmmoreka [IOK
' OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4



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

Pasznen 4. KBAHTOBAS ®PU3UKA
4.1 DJ1eMEHTHI KBAHTOBOM OIITUKHU 6 bubmorexa LIOK
' https://m.edsoo.ru/7f41c97c
42 CrpoetHe AToMa 4 bubmnoreka [IOK
) TPOEHHUE ATOM
P https://m.edsoo.ru/7f41c97¢c
bubmuoreka [IOK
4.3 ATOMHOE 57PO S https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJIeMEeHTHI aCTPOHOMHH U acTpOhU3UKU 7 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOUIEE IOBTOPEHUE
bubmmoteka IHIOK
1 4
0 Obobmaroniee nosTopetie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Jlata JJIeKTPOHHBbIE HU(POBLIE
o0pa3oBareJibHbIE
KosmmuecTBo yacos U3y4YeHHs
Ne T pecypcsl
eMa ypoka
n/n Mayp
K
Beero oHTpOJIbHBIE | IIpakTH4eckue
padoThI padoThbI
o — .
R e 1
Vi A https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Ponp u Mmecto ¢usuku B
dbopMuUpOBaHUU COBPEMEHHOM bubmuotexa [IOK

2 . 1
HayYyHOU KapTHUHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU 1eATeIbHOCTH JTOEH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTEIHLHOCTh MEXaHUYECKOTO 1 bubmuoreka [IOK
neuxenus. [lepemenienue, https://m.edsoo0.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE IIPSIMOJIMHENHOE 1 bubnuoreka [JOK
JBHKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSAMOINHENHOE 1 bubmuotexa [IOK
JBHKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe TajieHne. YCKOpeHue 1 bubmuoreka [IOK
CBOOOIHOTO TTaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneitHoe 1BUKEHUE. bubmuotexa [IOK

7 . 1
JIBMoKEHIE MaTepUaIbHON TOYKH 110 https://m.edsoo.ru/ffOc3ada



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

OKPY>KHOCTH

[IpuHIHII OTHOCUTENIBHOCTH

Kunernueckas sHeprus

8 laymnes. MHepimaabHble CHCTEMBI Bubmorexa LIOK
‘ puv https://m.edsoo.ru/ff0c3be8
orcuera. [1epssIii 3akoH Herorona
Macca Tena. Cuina. I1
9 cyrme H:);:I I/IHH;H BpTI/(I)HI(l);HwKOH bubmmorexa LIOK
yrep 5 - TP . https://m.edsoo.ru/ffOc3be8
HproTona st MmarepuanbHOM TOUKH

10 Tpetuii 3akon HeroToHa aiist bubnuorexa LIOK
MaTepHaIbHbBIX TOYCK https://m.edsoo.ru/ff0c3be8
3 .C

16| mwxeorn. Hepsar socmeckan BuGmorexa LIOK

P https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kospopunuent

13 TpeHust. Cuiia COpOTUBIICHUS IPU bubnuoreka [IOK
NIBIDKEHUU TeNa B KUIKOCTH WUIIU https://m.edsoo.ru/ff0c3f76
rasze
[TocrynarenbHOE U BpamareabHOe

14 JBUKEHHE a0COIIOTHO TBEPIOTO bu6mmoreka [IOK
tena. MomeHT cuibl. I1nedo crtbl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCUst TBEPAOTO Tea
HNMnynbc MarepuanbHOU TOUKH,

15 CHUCTEMBbI MaTepuaIbHbIX TOYEK. bubaunoreka [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE ABMKEHUE

16 PaGoTta ¥ MOIIIHOCTD CHIIBI. bu6moreka [IOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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

MaTepualbHOW ToukH. Teopema 00
M3MEHEHUU KUHETHUYECKOIl aHeprun

17

IloTeHmanbHas SHEPTHUs.
IloTeHnmanbHas YHEPrus yupyro
1e(OPMUPOBAHHON IPYHKHHBI.
[ToreHnmanbHas SHEprus Tena
BOJIM3U OBEPXHOCTH 3eMJIIU

bu6moreka [IOK
https://m.edsoo.ru/ffOc461a

18

[TorenunanbHbIC U
HEMOTEHIMaIbHbIE CUJIbI. CBSI3b
paboThl HEMOTEHIIUAILHBIX CHJI C
M3MEHEHHEM MEXaHWYECKOU SHEPTrun
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON YHEPTUH

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

19

JlaGoparopnas pabota
«MccnenoBanue cBsi3u pabOTHI CUITBI
C U3MEHEHHEM MEXaHUUYECKOM
SHEPTrUM Tella Ha IPUMeEpe
PaCTSDKEHUS PE3UHOBOTO JKT'yTa

20

KontponpsHas pabora mo Teme
«Kunemaruka. J/luHamuka. 3akoHbl
COXpaHEHUsI B MEXaHUKE

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE NOJOXKEHUS
MOJIEKYIISIPHO-KUHETUYECKON
TE€OpUHU. bpOyHOBCKOE NBMKEHHUE.

Audpdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrtep ABUKEHUS U
B3aMMOJIEMCTBUS YaCTHI] BEIECTBA.
Monenu cTpoeHHs Ta30B, KUJIKOCTEH



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

1 TBEPJBIX TEN

23

Macca monekyi. KonnuectBo
Bemectra. [locrostHaas ABoraipo

24

TernoBoe paBHOBecue. Temneparypa
u e€ usMmepenue. lllkana remneparyp
Lenbcus

25

Hneanpuerii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

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

26

AOconoTHas TemMIepaTrypa Kak Mepa
cpeaHel KHHETUYECKOW SHEPT UM
JBUKEHUS MOJIEKYJl. YpaBHEHHUE
MenaeneeBa-Kianeitpona

bubmuoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlansToHa. ["a30BbIE 3aKOHBI

28

JlabGoparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy TTapaMeTpaMu COCTOSHUS
pa3peskeHHOTo ra3a

29

W3onpoueccs! B 11€albHOM ra3e U
uX rpaguueckoe rnpeacTaBIeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
croco0xn! e€ m3MeHenus. KoandecTso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OTHOATOMHOIO UI€AJIBHOTO
rasa

bu6moreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl remionepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

32

VnenbHas TEINIOEMKOCTD BEIIECTBA.

bu6moreka [IOK



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

KonuuecTBo TEmIOTH mpu
Tertonepenade. AauadaTHpIi
porecc

https://m.edsoo.ru/ff0c5¢c36

IlepBbIil 3aKOH TEPMOIMHAMUKHU U

bubaunoreka [IOK

33
€ro MpUMEeHEHHE K H30MpoIieccam https://m.edsoo.ru/ffOc5efc
Heo6
| e roons
PHPOJE. BIOP https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHI
35 [Tpunun nevicreus u KI1/L bu6moreka [IOK
TETUTOBON MaIIHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KIT/]
37 DKOJIOTUYECKHE TPOOIEMBI
TEIUIOHEPTETUKHI
0606 i
38 «M(())J'II:I? IJ(;EI I;I{P;ﬁ)(;znxa OcHOBBI Bubmiorexa LOK
yp ' https://m.edsoo.ru/ff0c6938
TEPMOJUHAMUKH
o KISAIZTpeonLHas[ §a6q())T;1 H(; Tg\(/:[eo Br6morexa LIOK
«Momnexynsapras ¢puszrka. OCHOBBI
YIAP https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBaHue U KOHEHCAIHS. bubmuotexa [IOK
Wcnapenue u KuneHune https://m.edsoo.ru/ff0c63b6
" AbcounoTHas U OTHOCII_/IITGJ'ILHaSI ) BuGmorexa LIOK
BJIQXKHOCTH Bo3ayxa. HacwImeHHbIi
A% - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucraminueckue u
42 amopdHbIe Tena. AHU30TPONH bubnuoreka [JOK

CBOMCTB KpUcTauioB. Kuakue
Kkpuctaiibl. COBpeMEHHbIE

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
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

Marcpuralibl

[LnaBienue u KpUCTaUIU3ALMSL.

43 VnensHas TEILIOTA IUIABICHUS bubmmorexa [IOK
A ' https://m.edso0.ru/ff0c6708
Cybnumarnus
bubaunoreka I[IOK
44 Vi §
PABHEHHAE TEILIIOBOTO banarica https://m.eds00.ru/ff0c6820
) .0 7|
. ; ;IeKTp;L/ISZHI/I}I :;e; ) J'ICKT}ZI;I‘IGCKI/II/I BuGmmorexa LOK
s, JIBa B JIEKTPAYECKUX
DAL A P https://m.edsoo.ru/ffOcébcc
3apsioB
I1
o
YHPOBOA ' https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs AEKTPUUECKOTO 3aps/ia
B 7 .3
47| Kynoms Toueumsti smexrpmcciai BuGunorera LIOK
Y ) p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanps:k€HHOCTB 271EKTPUYECKOTO
48 nosi. [IpuHnun cyneprno3unyuun bubnuoreka [IOK
ANEKTPUYECKUX Nosel. JIunuu https://m.edsoo.ru/ffOc6df2
HaIpsKEHHOCTH
Pa0o
I
) HHat https://m.edsoo.ru/ff0c6f00
IIOTEHIINAIOB
II
50 | onexrpoctammiccion mone, BuGnoera LIOK
p ' https://m.edsoo.ru/ff0c7018
JusnexkTpuyueckasi IpOHUIIAEMOCTb
bu6mmoreka [IOK
51 ) é . K
JISKTPOCMEKOCTD. ROH/ICHCATOP https://m.edsoo.ru/ff0c7126
52 DIEeKTPOEMKOCTH TIIIOCKOTO bubmuoreka [IOK



https://m.edsoo.ru/ff0c6708
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

KOHJIEHCATOpa. DHeprus
3apsKEHHOT0 KOHJEHcaTopa

https://m.edsoo.ru/ff0c72c0

53

JlaGoparopnas padota "M3mepenue
ANIEKTPOEMKOCTH KOHJAEHcaTopa"

54

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIIMPOBAJIbHOTO
anmapara, CTpyriHOro IpuHTEpA.
DnexTpocTaTuyeckast 3alluTa.
3a3eMiIeHHE 3IEKTPONpHOOpPOB

55

DNEKTPUUECKUM TOK, YCIOBHUS €ro
cymiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsixenue.
Conporusienue. 3akoH Oma 11t
yuacTka uenu. Kontponbnas pabora
10 TeMe: "DHEPrus 3apsKEHHOTO
KOHJIeHcaropa". "DIeKTpOEMKOCTh
KOH/IeHcaropa'.

56

ITocnenoBarenbHOE, MapauIebHOE,
CMELIaHHOE COCIUHEHHE
npoBoAHUKOB. JlaGoparopHast paboTta
«3ydyeHne cMemaHnHoro
COECIMHEHUS PE3UCTOPOBY

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLTHOCTH IEKTPUUECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma JIst TOJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3ambikanue. JJaboparopHas padora
«3mepenue IJIC nucrtouyHmka Toka u

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0



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

€T0 BHYTPCHHETO COIIPOTHUBIICHU )

DNEeKTPOHHAs IPOBOJUMOCTD
TBEPIBIX METAIIOB. 3aBUCUMOCTD

%9 COIIPOTHBIICHHS] METAJIJIOB OT
Temneparypbl. CBepXIpoOBOAUMOCTD

60 DNEKTPUUECKUN TOK B BaKyyMe.
CBoiicTBa 3JEKTPOHHBIX TYYKOB
[TonynpoBOAHMKH, UX COOCTBEHHAS
U IIPUMECHAs IPOBOIUMOCT. bubnuorexa LIOK

61 .
CBoiicTBa p—N-mepexosa. https://m.edsoo.ru/ff0c84ae
[TomynpoBOAHUKOBBIE TPUOOPHI
DNEeKTPUYECKUN TOK B pPaCTBOPAX H
paciiaBax 3JI€KTPOJIUTOB. bubnuoreka [IOK

62
DIEeKTPOIUTHYECKAS AUCCOIIHAITHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTpUYECKUi TOK B ra3ax.

63 CamocCTOsITeNbHBIN U bubmuorexa [IOK
HECaMOCTOSTEIILHBII pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnns. [Inazma
OnexTpuueckue nprudopsl 1

64 YCTPOMCTBA U UX MPAKTUYECKOE bubmuoreka [IOK
npuMeneHue. [IpaBuina TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o0maromuii ypok bu6moreka [IOK
«DNEKTPOTUHAMHKAY https://m.edsoo.ru/ff0c88be
KonTposnbeHas pabota o teme ) BuGmmorexa [IOK

66 «Qunekrpocraruka. [locrosHHbIN

3NeKTpudeckuil Tok. Toku B

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

Pa3IUYHEBIX CpEaaxy

67 PesepsHbiil ypok. KoHTponpHas 1 bubnuorexa [JOK
pabora 1o Teme "DIeKTpoauHaMHUKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIil ypok. O000mIarommii 1 bu6mmoreka [IOK
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6¢c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

JJIeKTPOHHBbIE HU(POBLIE

Jara
oOpa3oBareJibHbIE
KosnuyecTBo yacoB U3ydeHust
Ne pecypcbl
o/ Tema ypoka
Beero Kontpoabnbie | IlpakTuueckue
padoThbI padoTsbI
ITocTosiHHBIE MATHUTBI M KX

1 B3auMoaelcTBre. MarHuTHOE MOJIE. 1 bu6mmoreka [IOK
BekTop MarHUTHOW MHITYKIIHH. https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHON MHAYKLIUU
MarsuTHoe 1oJjie MPOBOIHUKA C

5 ToKOM. OnbIT Dpcrena. 1 bubnuoreka [IOK
BzaunmopeiicTBre TPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopHas pabota «3yueHnue 1 1 bubnuoreka [IOK
MarHUTHOTO IOJISl KaTyIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBHE MArHUTHOTO TOJISI HA
MPOBOAHUK ¢ TOKOM. Cuiia Amrepa.

4 JlaGoparopHast pabota 1 1 bubnuorexa [JOK
«HccnenoBanue nelCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBMEe MarHUTHOTO MOJIS Ha

5 JIBUKYITYIOCS 3apsHKEHHYIO YaCTHILY. 1 bubaunoreka [IOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenna



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

DneKTpOMarHuTHas HHAYKIHUS.
IToTok BeKTOpa MarHUTHOM
uHaykiuu. JJIC naaykiuu. 3akoH
ANIEKTPOMAarHUTHONH MHAYKLIHU
®dapanes

JlaGoparopnas pabota
«HccnenoBanue sBICHUS
ANIEKTPOMATHUTHON WHIYKIIU

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTS. SIBIICHUE
camouHaykuuu. IJ1C
CaMOMHIYKIMHU. DHEPIrust
MarHUTHOTO OIS KaTYIIKHA C TOKOM.
DIEeKTPOMArHUTHOE T0JIE

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

TexHn4eckue ycTporucTBa U UX
IPUMEHEHHE: TIOCTOSIHHbIE MarHUTHI,
AIIEKTPOMArHUTHI,
ANIEKTPOJIBUTATENb, YCKOPUTEIU
AJIEMEHTAPHBIX YacTHII,
WHIYKIIMOHHAS T1eYh

10

Ob6o6maromuit ypok «MarautHoe
nojie. DJIeKTpOMarHuTHas

WHIYKIUSD)

bub6moreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponpsHas pabora mo Teme
«MaruuTHoe€ 1oJie.
BJICKTPOMaFHI/ITHaSI I/IHJIyKI_[I/ISI))

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOOHBIE MEXaHUYECKUE
konebanus. ['apMoHnveckue
KoJie0aHus. YpaBHEHHE

bu6moreka [IOK
https://m.edsoo.ru/ffOcaf06



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

FapMOHHYECKHUX KOJICOaHUH.
[IpeBparenue sHepruu

13

Jlaboparopnas padota
«HccnenoBanue 3aBUCUMOCTH
MeproJIa MaJIbIX KoJeOaHui rpy3a Ha
HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

14

KoneGarenbHbIi KOHTYD.
CB0OOHBIE 3JIEKTPOMAarHUTHBIE
KoJieOaHus B UIIeaIbHOM
KoJieOaTeIbHOM KOHTYpE. AHAJIOTHS
MEXy MEXaHHYECKUMU H
SJICKTPOMArHMTHBIMHU KoJie0aHHUsIMU

bubmuoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHna. 3akoH
COXpaHEHUs DHEPTUU B UJI€ATLHOM
KoJ1e0aTeIbHOM KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

IIpencrasiieHne 0 3aTyXaroUmx
KonebaHusx. BeIHyXIeHHBIE
MeXaHU4YeCKHUe KOIeOaHusl.
Pe3onanc. BeinyX1eHHbBIE
AIIEKTPOMArHUTHBIE KOJIEOAHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CuHyconanbHbII IEPEMEHHBIN TOK.
MOIIHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYTHOE U IEHCTBYIOIIEE
3HAYEHUE CUJIBI TOKA M HANIPSKEHUS

bubaunoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [Iponssoactso,
nepenava u norpedaeHue



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

ANEKTPUYECKON IHEPTUU

19

YCTpPOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE NIEKTPUIECKOIO
3BOHKQ, T€HEPATOpa IIEPEMEHHOTO
TOKa, IMHUM JIEKTpoIepenad

bubaunoreka I[IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPU
IIPOU3BOJICTBE TEKTPOIHEPTHH.
Kynsrypa ncnosibp3oBanust
ANIEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HU

21

Mexannueckne BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuog.
CKOpOCTh pacnpoCcTpaHEeHUs U
JuiHa BonHEL. [lomepednsie u
MPOJOJIbHBIE BOJIHBI

bubmuoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CkopocTh 3ByKa. [ pomMKoCTh
3Byka. Beicota ToHa. TemOp 3Byka

bub6moreka [IOK
https://m.edsoo.ru/ffOcccOc

23

3J'IeKTp0MaFHI/ITHI)I€ BOJIHBI, UX
CBOKCTBA U CKOpOCTh. [lIkana
AIIEKTPOMArHUTHBIX BOJIH

bub6moreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIMIIBI paTHOCBA3U U
TCIICBUICHUS. Pa3BI/ITI/Ie CpG}ICTB
cBs3u. Pagnonokanus

25

KonTpomnsnas pabota «Konebanus u
BOJTHBD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

26

IIpssMOIMHEHOE PAaCIIPOCTPAHEHUE
CBETa B OJIHOPOJHOM Ccpene.
ToueuHbIl HCTOYHUK cBeTa. JIyu

bu6moreka [IOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
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

CB€Ta

OTtpaxeHnue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue bubamorexa HOK
P . P https://m.edsoo.ru/ff0cd4e0
n300paKeHU B TNIOCKOM 3€pKaJie
IIpenomnenue ceera. IlomHoe
28 BHYTPEHHEE OTpaXCHUE. bubnuorexa [JOK
[penenbHBIA Yo MOIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHUS
JlaboparopHas pabora «3mepenue bubnuorexa LIOK
29
MIOKA3aTeJIs PEIIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
J ! 0 i
“ I/IHSI;Ie q;)(())TpOGI;HZ I/I3vaa)l<63HI/II/I BuGorexa LOK
B JINH3E. MYyJia TOHKOM JINH3BI.
MY https://m.edsoo.ru/ffOcddle
VYBenu4eHue JINH3bI
JlaGoparopHas paboTta
31 «MccnenoBanue CBONCTB
M300paXeHU! B JTMH3aX»
Hucnepcus ceera. ClokHbIN COCTaB
30 6enoro ceera. L{Bet. JIJaboparopHas
pabota «HabmroneHue aucnepcuu
CBETa»
Wutepdepennus ceeta. Audpaxius bubnuoreka [JOK
33 .
cera. J{udpaxknuonHas pemeéTka https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonsipu3zarus cBeTa https://m.edsoo.ru/ffOcf02e
OnTuueckue npubOps! U YCTPOHCTBA
35 U YCJIOBHSI HX 0€30I1acHOTO
IpPUMEHEHUS
36 ['paHuIBI MPUMEHUMOCTH bubmuoreka [IOK



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

KJIACCHUECKOI MEXaHUKHU.
[Toctynarel cenuanbHON TEOPUHN

https://m.edsoo.ru/ff0cf862

OTHOCHUTEIIBHOCTH
OTHOCUTEIBHOCTH
37 OJTHOBPEMEHHOCTH. 3aMeIJIeHNe bubmorexa [IOK
https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAIECHUE JITTHHBI
DHeprus U UMIYIbC
38 pensITUBUCTCKOM YacTuibl. CBs3b bubnuorexa LIOK
MacChl ¢ JHEPTUEH U UMITYIIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
KontponsHnas pabota «OnTuka.
39 OCHOI];LI CHGIIPII)aJIBHOﬁ TEOpUH Bubmiorexa LOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIBHOCTH
40 ®oronbl. Dopmymna [1nanka. bubmuotexa [IOK
DHeprus U UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAaHUE
41 q)OT(I))B(i)(beKTa. Omem A T. bubmotexa LIOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHnsl (poTodpdekra. YpaBHeHUE
42 QﬁHmTegl)Ha ﬂl‘?:{q)(l)OTOS(l)(I;)eKTa. bubmotexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
aBnenue ceera. Onbitsl [1. H.
43 ﬁeGeﬂeBa. XUMHUYECKOe JIeCTBUE bubamorexa LIOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUYecKue ycTpoucTBa U
44 MPaKTUYECKOE IPUMEHEHUE!

dborosrnemeHT, poToaaTUHK,
COJIHEYHas Oarapes, CBeTOIUO/



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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

Pemenue 3amad mo remMe «DI€MEHTBI

bub6mmoreka [IOK

45
KBAaHTOBOH ONTHKU https://m.edsoo.ru/ff0d0302
M T .0

o | pe o Too on

POOPA P https://m.edsoo.ru/ff0d091a
yactull. [Inanerapnas mozaens aroma
bubaunoreka I[IOK
47 IT b
OCTYIATH Hopa https://m.edsoo.ru/ff0dOafa
W3nydenue u nornomieane GOTOHOB

48 IIPU [IEPEXOZE aToOMa C OJTHOTO bubnuorexa LIOK
YPOBHSI SHEPTHH Ha Ipyroit. Buab https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoustHOBBIE cBOICTBA YacTULl. BOIHBI

49 ne bpoiura. KopnyckyisipHo- bubnuorexa LIOK
BOJIHOBO# yann3m. CIOHTaHHOE U https://m.edsoo.ru/ff0d0Oca8
BBIHYKJICHHOE H3JTYICHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 Omneiter Pesepdopaa o bubnuoreka [{OK
OTIPE/ICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO H3JTYICHHUS
CgoiicTBa anbda-, 6eta-, raMma-

51 u3iydeHus. BausHue
PaJIMOAaKTUBHOCTH HA KUBBIC
OpTaHHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3oTomnel. Anbda-pacnai. bubmuotexa [IOK
DJIEKTPOHHBIN U MMO3UTPOHHBIH https://m.edsoo.ru/ff0d1162
Oeta-pacrnajn. ['aMMa-u3inydeHune

53 DHeprus CB3U HyKJIOHOB B sJIpe. bubmuoreka [IOK



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

Snepublie peakiuu. SAnepHblid
peakrtop. [IpobraemMsbl, MepCIeKTHBEI,
9KOJIOTHYECKHE aCIeKThI SACPHON
SHEPTrEeTUKHU

https://m.edso0.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3uTpoHa. Metozpl HaOMIoAeHUS U
PETUCTPALIMK 3JIEMEHTAPHBIX
yactul. Kpymislii cron
«DyHIaMeHTAIIbHbBIE
B3auMozencTBus. EquHCTBO
(du3nyecKol KapTUHBI MUPa»

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

55

Bun 3Bé3gnoro Heba. Co3Be3aus,
SpKUE 3BE3/IbI, TTIAHETHI, X
BuauMoe asuxenue. CoHeyHast
cucTeMa

56

Comnune. ConHeuHas akTUBHOCTb.
Ucrounuk snepruu CosHila u 3BE31

S7

3BE371bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/bI ITIABHON
MIOCJIEZI0BATENILHOCTH. BHyTpeHHEE
ctpoenue 38€311. COBpeMEHHbIE
MPEJICTaBICHUS O POUCXOKICHUU U
sporonuu CoiTHIIa U 3BE31

58

Mieunsiit [Iyrs — Hama ["anakTuka.

IMTonoxxenne u nmxenne ConHIIA B
I'amaktuke. ["anaktuku. Y€pHbie
JIBIPBI B sIAPaX rajJakTHK

59

Bcenennas. PasOeranue rajakTuk.



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

Teopust bonbuioro B3pbiBa.
PenukToBoe u3nyueHue.
MeraranakTuka

60

Hepemennsie npo0ieMsr
aCTPOHOMHHU

61

KontpomnpHas pabora «1eMeHTHI
aCTPOHOMUU U aCTPOPUIUKI

62

Ob6o6maromuii ypok. Ponb ¢pusuku u
aCTPOHOMUU B SKOHOMHYECKOM,
TEXHOJOTMYECKOM, COLIMAIbHON 1
ITHYECKOU chepax MesTeIIbHOCTH
YyeJioBeKa

63

O6o6maromuii ypok. Poib u Mecto
(U3HUKN U aCTPOHOMMH B
COBPEMEHHOMN HAy4YHOU KapTUHE
MHpa

64

O6o06matomuii ypok. Pois
¢buznyeckoil TeOpuu B
(bopMHPOBaHUY TTPECTABICHUN O
¢du3nueckoil KapTUHE MUPA

65

O6o06matomuii ypok. Mecto
(du3HYeCKOl KapTHHBI MHpa B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPECTaBICHUN O IPUPOJIE

66

PesepBHBIil ypok. MarautHoe noe.
DNeKTpOMarHuTHAsI MHAYKIIHS

67

PezepBHblii ypok. Ontrka. OCHOBBI




CHCHHaHBHOﬁ TEOpHUHU
OTHOCHUTCIBHOCTH

Pesepnbriii ypok. KBantoBas gpusuka.

68 DeMEeHTHI aCTPOHOMUHU U 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0d1784
acTpopu3HKH
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA3OBATEJILHOTO
MMPOIIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI JJISI YAEHUKA

» dusuka, 10 kinace/ Mskues I'.4., Byxoeues b.b., Corckuii H.H. oz
penakiueit [lapdentreBoit H.A., Akninoneproe o6mecTBo «M3maTenbcTBO
«IIpocsemenne»

» ®usuka, 11 xnace/ Mskumes [J1., Byxosues b.b., Yapyrun B.M. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obmecTBo «3maTenbcTBo

«HpO CBCIICHUC)

METOAUYECKUE MATEPHUAJIbBI JIJISA YYUTEJIA

1. ®usuka. 10 knacc. YueOHuk aiisa o61ieoOpa3oBar. OpraHu3aiuii ¢ mpui.Ha
AIIEKTPOH. HOcHTENE: 0a30BbIil U MpoduiabHbI ypoBHU/ [*5. Msikuies, b.b.
byxosues, Corckuit H.H./ M.: TIpocsemienue, 2020.

2. Kynepmreiin FO.C. ®usuka. luddepeHmpoBaHHble KOHTPOJIbHbIE PaOOTHI. 7 -
11xmacc.CII6.: U3a. Jom «Centsopby», 2015.

3. ®usnka. «KoHCTPYKTOpP» CaMOCTOSITENIbHBIX U KOHTPOJIBHBIX padoT. 10 — 11
KJIaCChI: MMocoOue JJIsl yuuTesen oouieoopaszonar. yupexaeHuit/ C.M.
Annpromeukut, A.C. Cnyxaesckuid.- M.: [IpocBemenue, 2018.

4. Coopnuk 3ama4 1o ¢pusuke. 10-11 knaccer (k yueOnukam .5, MskurieBa
u.ap.) — M.: Dx3amen, 2019.

5. Coopuuk 3amad no ¢pusuke 11 10-11 kmaccer: mocodue It yqarmxcst



oOmieoOpa3oBart. opranmu3aiuii: 6a30BbIil 1 mpodui. yposau / H.A.
[TapdenTrena.- 5-¢ u3a. M .: IIpocsenienue, 2017 1.

6. ®usuka. 3agaunuk. 10-11 ki.: [locobue nis 061eoOpa3oBar. yupexIeHui /
PeiMkeBuu A. I1. - M.: Jlpoda, 2019.

7. TemaTHueckre caMOCTOSATEIbHBIC M KOHTPOJIbHBIE paboThI 1o usuke.10
kiacc. / O.W. I'pommera.- M.: Dx3amen, 2017.

8. A.Il. PeimkeBuu. COopHuUK 3a1a4 1o gusuke. Mocksa, poda, 2017 ¢
9. ®ponTanbHbIe TabopaTopHble padboTh! N0 pusmnke B 7-11 knaccax
o0mieoOpasoBaTenbHbIX yupexaeHusx: Ku. qig yunrens / B.A. bBypos, 10.1.
Huxk, b.C. 3BopsikuH u 1ip.; nof pea. B.A. byposa, I'.I. Hukudopona. - M.:
[IpocBemenue: Yued, nut., 2015

10. Kogugukarop 3neMeHTOB cosiepKaHus U TpeOOBaHUM K YPOBHIO OATOTOBKHU
BBIITYCKHUKOB 00111€00pa30BaTeNbHbIX YUpEeXAeHUM 115 poBeaeHus B 2024 roqy
eanHoro rocyaapctBeHHoro sk3amena no ®U3UKE.

11. JI. A. Kupuk. ®uzuka 10. COOpHUK CaMOCTOSATEIbHBIX U KOHTPOJIbHBIX
pabot. Mocksa «Mnekca» 2019 1.

12. ®uzuka. 10 knacc: TEXHOIOTUUECKUE KapThl YPOKOB 1m0 yueOHuky I.51.
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