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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUM K pe3yiabTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON pabouyeil MporpaMMbl BOCIHUTAHHS H
KOHLIETIIUUA TIpernojilaBaHusl yuyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIuaX Poccuiickoit Oenepanuu, peau3yIommx OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHONW KapTUHBI Mupa oOyuyatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. IIporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METANpeIMETHBIM pPE3YJbTaTaM
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIHMMOCTb pPEATU3aLUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH IpeaMeramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHs] (PU3HKUM HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, MIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3HUKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0y4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yIoLui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMH B cdepe DSHEpPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIyYeHHUS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKIJIAJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa OOydaroluxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAYYHBI METOJT O3HAHMSI TP BBIIIOJIHEHUU UMM YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAX UACH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPUHLHIBI €r0
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B COOTBETCTBMUM C HeW MaTepuanl Kypca (QU3HKU
oObequHEH BOKPYr (Qu3nueckux Teopuid. BemymuMm B Kypce SBISIETCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpenosiaracéT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ¢usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUUYECKUX U TEXHOJOTHUYECKUX MPUIIOKECHUN
V3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIep KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoljIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOEHUs (PU3NUECKON Teopuu, posi PyHAaMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTaBICHUSIX O TMPUPOAE, TpaHUIAX
MPUMEHUMOCTH TEOPUH, JJIS OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
MPOIIECCOB).

CUCTeMHO-IeSTENHbHOCTHBIN TIOJIX0/T B Kypce (U3UKU peaiu3yeTcs MPEexe
BCEr0 3a CUET OpraHu3allid SKCIEPUMEHTAIBHOU ACSATEIHPHOCTH O0Yy4YarOIIUXCH.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTAIBHBIX KPATKOBPEMEHHBIX JAKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbIE B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
MpaKkTUYeCKux padoT. BeijeneHne B yka3aHHOM TiepeuHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YarolmMUMHUCd YMEHHUSIMHU TPOBOJAUTH KOCBEHHBIC WM3MEPEHUsI, HMCCIIECI0BaHUs
3aBUCUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbmoe BHUMaHUE yHOENsSETCA PENICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM myia pacd€THRIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO



3aJlaHHON (PU3NYECKON MOIEINBIO, TIO3BOJISIFOIIUE TPUMEHSTh N3YUEHHBIC 3aKOHBI 1
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HWHTErpupys 3HaAHUS W3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MUYECKUX SIBICHUW M MPOIECCOB B OKpYyKarouen
KU3HH, TpeOyronue BBIOOpA (U3UYECKOW MOACIU IS CUTYyallMH MPaKTHUKO-
OpHUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOCCIEUCHHIO ydeOHOTO Tpolecca 0a30BBI ypOBEHb Kypca
(bU3HUKK Ha YpOBHE CpeHEro 0011ero o0pa3oBaHus JIOJKEH U3y4YaThCs B YCIOBUSX
peAMETHOro KaOuHeTa (U3HKU WIA B YCJIOBHUSIX UHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHoe OOOpyIOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (U3HKE YUCHHUECKHX MPAKTHUCCKUX Pa0dO0T U JEMOHCTPAIIMOHHOE
o0opyI0BaHUE.

JleMoHcTpaniioHHOEe  00Opy/0oBaHME (OpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui st
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHH.

JlaGopatopHoe 00O0OpyIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoIMXcs. TeMaTHYeCKHe KOMITIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMH TIEJIIMH U3y4eHUsI PU3UKHU B 00111eM 00pa30BaHUU SBJISTFOTCS:

e (opmMupoBanue wHHTEpeca M CTPEMJICHUS OOYYAOMIMXCSI K HAyIHOMY
U3YYCHUIO TPUPOJIBI, PAa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (POopMUPOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMmMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue TpenCTAaBICHUNW O PONMM (PU3MKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.



JlocTrxeHne 3TuX Leeil o0ecreuynBaeTcss peleHueM CIASAYIONMX 3a1ad B

npoliecce u3ydeHus Kypca GU3MK1 Ha YpOBHE CPEHEr0 00IIero o0pa3oBaHus:

NpUOOpEeTeHHWE  CHUCTeMbl  3HAaHMM 00  o0mux  (U3WYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (PU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

dbopMupoBaHHE YMEHUH TNPUMEHSATH TEOPETUUYECKHE 3HAHUA A
OOBsICHEeHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U [N TNPUHATHUA
MPaKTUYECKUX PEIICHUN B MMOBCETHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHHs] Pa3IMYHBIX 3aJad C SBHO 3aJaHHOMU
bu3ndeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEIH, aICKBAaTHON YCIOBHSIM 33/1a4H;
NOHMMaHWE (U3NYECKUX OCHOB WM MPHUHIIMIIOB JCUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

OBJIQZICHUE METOJaMHU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS U IPOBEJCHUS
(¢u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTauuu HH(OopMaluu,
OIpEENICHUS IOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

CO3/IaHHE YCIOBHUI NJIs1 pa3BUTHS YMEHUN NMPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HEJENO), B

11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIa0OpaTOPHBIX H

MPAKTUYECKUX paldOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP

MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX

0COOEHHOCTEW 00yUaroIUXCl.



COJAEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie mMeTOnBl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MopaenupoBanue ¢u3nyecKux SBJICHUM M mponeccoB. HayuHble rHmoTessl.
®dusnueckre 3aKOHbI U TEOPHUH. |'paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcué€ra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, HUX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CoxeHune nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOE IBIKeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMeIICHUs
MaTepUaibHOW TOYKHA OT BPEMEHH.

CBoboaHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHUE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Te B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.



HaGnronenue aBvxeHWs Tena, OPOIIEHHOTO TMOJ[ yIioM K TOPU3OHTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHMUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEXKYTKA BPEMEHH IPHU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuenne nBUxKEHUS Telia, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbid  3akoH  HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIs MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BcemupHoro tarorenus. Cuia Tsbkectd. llepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuita conpoTUBIIEHUS MPU JIBUKEHUU TEJA B AKUJIKOCTH WIIH rase.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUHm.

CpaBHeHHE MacC B3aMMOICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT JAehOpMaIiui.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcioBust paBHOBeCHUs TBEPAOTO TeJia. Bubl paBHOBECHS.



Yuenuueckuil osxcnepumenm, nabopamopnvie pabomoi

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pa3iie, OT UX Jedopmaiuu.

HUccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3akonbl coOXpaneHus 6 MeXaHuKe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HMMITyJIbCa TeNd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 U3MEHEHUH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPTUA YIIPYro
nepopMupoBaHHoi  TpykuHBI.  [loTeHuManbHast  2HEprus Tela  BOJIM3HU
MOBEPXHOCTH 3€MJIH.

[loTeHnumanbHple U HEMOTEHUUANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHUUAIBHBIX CHUJ C W3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEeHIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOLIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPTrHH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MogiekyasipHast u3nKa 1 TEPMOJIMHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddys3us. Xapaktep ABUKEHUS W
B3aUMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H



TBEPABIX T€J U OOBICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana temmeparyp
Llenbcus.

Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KUHETUYECKOW TEOpUH HUACATbHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpelHEd KWHETWYECKOM SHEpPruH TEIUIOBOIO JBMKEHHS vacTul raza. l[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH JlanbToHa. M30mponeccsl B UACANBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECIUHEHUN.

OmnbITel 110 1M Py3un KUIAKOCTEH U ra30B.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHHS HJICAIBHOIO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Omnpenenenne Macchl BO3AyXa B KIIACCHOM KOMHATE HAa OCHOBE WM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTU MEXK]ly TapaMeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. OcHogvl mepmoouHamuKu

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U criocoObl e€ n3meHenust. KonnyecTBo TemnoTsl U padota. BHyTpeHHsIs
JHEPrus  OAHOATOMHOIO  WJACAIBHOIO  rasza. Buael  Temonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IelibHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEepeaaye.

[lonatue 00 aamabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJIMHAMUKU K H3omporeccam. ['padpuyeckas
WHTEpHIpeTanus padoThl Tasa.



Bropoii 3akoH TepmonuHamMuku. HeobpaTuMocTh MpomeccoB B MPUPOJIE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS  TEIUIOBBIX — MAIlMH.
[IpeoOpa3zoBaHust SHEpPruM B TEIJIOBbIX MaiinHax. Koap¢uuueHT mone3Horo
nevctBus TtemoBoil mamuHbl. [ukn KapHo u ero ko3¢ @uuueHT MOJIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPILICHUU PAOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3mMeHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH Terionepeaye.

OnpIT 1m0 anauabaTHOMY pACIHIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAaHUsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenne yaenbHOl TEMI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus eewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcanus. Mcnapenue u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOINHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Martepuaibl. [lmaBienue u
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAHOMAaTEepPUAJIOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBoiICTBa HACBHILLIEHHBIX TAPOB.

Kunenue npv NoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenune HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Paznea 4. JjieKTpoAUHAMUKA

Tema 1. Inexkmpocmamuka

ONeKTpu3alusl Tel. OIJEKTpUYECKHil 3apsia. JlBa Buaa AIEKTPUUYECKUX
3apsnoB. [IpOBOMHUKM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apsa0B. 3akoH Kyinona. ToueuyHbli 3IEKTPUYECKUI 3aps.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3ieKTpuueckoro mois. IIpuHiun
CYINEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TOJISL.

PaGora cun  anektpocrarnueckoro  mojsa.  [lorenmuman.  PasHocth
NOTEHUHUAIOB. [IpOBOOHMKM UM AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JvanexkTprdyeckast MpOHULIAEMOCTb.

DnekTpoéMkocTh. KonaeHncaTop. DIeKTpPOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MIJIEHHUE 3JIEKTPOIpPHOOpOB,
KOH/JICHCATOp, KONMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3aumopenicTBre HaANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TMOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOT0 KOHAEeHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHHUS DSJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [locTostHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBHOE CONPOTHBIEHUE BEUIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHoCTh
AIIEKTPUYECKOTrO TOKA.



DONEeKTpOABMKYIIAsL CUJIa U BHYTPEHHEE CONPOTUBIEHUE HCTOYHHKA TOKA.
3axoH Oma 11 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

DJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIPUMECHAs IIPOBOJAUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OneKkTpuyecKnuid TOK B  pacTBOpax M  paciulaBaXx  AJIEKTPOJHUTOB.
DIEKTpOIUTUYECKAs AUCCOLUALINS. DIEKTPOIH3.

DJeKTpUYeCcKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIA JUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYTIPOBOAHUKOBBIN THO, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHne CHIIbI TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHUSI M MaTepHraa.

CMemaHHOe COeTMHEHUE ITPOBOTHUKOB.

[Ipssmoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTD BO3/1yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CHUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
COIPOTHUBIICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBISIETCS ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbIH (hakT, runores3a, (Quamueckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.



Mamemamuxa: penieHHe CHCTEMbl ypaBHEHUHW, JHHEWHAss (QYyHKIHS,
napaboiia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KHUBOW mpupojae, auddysus, ocMoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUbI TEILUIONEPENAYU, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEW M
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJUTHYECKAS IUCCOLMALNSA,
raJIbBaHUKA.

I'eocpaghus: BIaxXHOCTb BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozus: MpeoOpa3OBaHHUE JIBHKEHUN C HCIOJIb30BAHUEM MEXaHH3MOB,
y4€T TpEHMS B TEXHUKE, MOJIIWIHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JpPYrHe€), IBUTaTelb BHYTPEHHEIO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHTUILIMOHEP, TEXHOJIOTUH
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC pUOOPBHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKYUA

[loctostHHblE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM uWHAYKOMH. [IpuHIMND cynepno3uuun
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIMW. KapTuHa NMHUNA MarHUTHON
MHIYKIWAH NOJISI TOCTOSIHHBIX MAarHuTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOI'O TOJIS JUIMHHOIO IPSIMOTO HPOBOAHMKA U 3aMKHYTOI'O KOJIBLIEBOIO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBre NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEHUE 3apsKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.



SIBeHne 3NEKTpOMAarHMTHOM HMHAYKOMU. [lOTOK BEKkTOpa MAarHUTHOM
UHIAYKIUU. OJIEKTPOABIKYLIas Cuila WHAYKIUM. 3aKOH 3JIEKTPOMAarHUTHON
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABMXKYLIas CHJIa WHIAYKLIUU B
IIPOBOJHUKE, IBHXKYILEMCS TOCTYNATENBHO B OJTHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIEHME CAMOMHAYKUIHMH. OJIEKTPOABIKYIIAs  CHIIA
CaMOWHIYKIINH.

OHeprust MarHUTHOTO TTOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE I10JIE.

TexHuueckue yCTpoWcTBa M IPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATENIb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JIMHUY MHAYKIIMY MarHATHOT'O TOJIA.

B3anmonenicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeH1a Ha HOHBI JJIEKTPOJINTA.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMM OT CKOPOCTH WU3MEHEHHS
MAarHUTHOTO IOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

M3ydeHne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccenenoBanne n1eMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.

HccenenoBanne sIBICHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KoJ1e0anus

KonebarenpHast cucrtema. CBoOOAHBIE  MEXaHMYECKHE  KOJIE€OaHUA.
["apmonnyeckue konebanms. [lepuona, wacrora, amrmumryga u ($aza KoieOaHUN.
[IpykVHHBIN MasTHUK. MaTreMaTH4eCKUl MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBpareHne sHEpTUH MpU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBbHOM KOJIOATCIIPHOM KOHTYpE. AHAJIOTHS MEXKIY MEXaHUYECKUMHU U



AIIEKTPOMArHUTHEIMH KosiebaHusimu. @Dopmyna Tomcona. 3akoH COXpaHEHHS
HHEPrUU B UJ€ATBLHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
koJebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemennblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
DHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJICTBE IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOI0O TOKA, TMHUU IJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKU MASITHUK).

HabGmronenue 3aryxaromux KojieOaHu.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJIEOAHUN.

HabGmronenue pezonanca.

CBOOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu moOCIENOBATEIBHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTPONEPEIayuu.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MalbIX KOJeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU ¥ MaccChl rpy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 6OJIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TOPOJOJIBHBIE BOJHBI.
HuTtepdepenius u qudpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [’ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoit BosHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, MoJsgpu3anus, Tudpakuus,
unTepdepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.



[[Ixana >7E€KTPOMArHUTHBIX BOJH. [[puMeHeHue 3JIeKTPOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHLIMTBI pagUOCBS3U U TeNeBUACHUS. Patnonokanus.

DIJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHUYecKHue YCTPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIWLIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TeledoH, CBY-neyn.

Jlemoncmpayuu

OO0pa3zoBaHue U paclpoCTpaHEHUE MOTIEPEYHBIX U IPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpaxkeHus: U MpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJEOaHUIA.

HccnenoBanre  CBOWCTB — AJIEKTPOMArHUTHBIX — BOJIH: OTpPaKEHHE,
pesioMJICHUE, MOoJspu3anus, 1udpakius, UHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaje.

[Tpenomiienne cBeTa. 3aKOHBI MTPesIOMIIEHUs cBeTa. AOCONIOTHBIN MTOKa3aTeNb
npenoMiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yros IOJHOIO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro cseta. [Iger.

ColOuparome u pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
pacCcTosiHME W ONTHYEcKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JJaBaeMoe€ JIMH30MU.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBust HaOMOIEHUS MaKCUMyMOB M MHHMMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcClIoBUE€ HaOIOCHUS
IJIaBHBIX ~MakKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.



TexHuyeckne yCTpPOWCTBa W TMPAKTHUECKOE TNPUMEHEHHE: OYKH, JyIa,
doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsAMOIMHENHOE pPACIPOCTPAHEHUE, OTPAKECHHE W IIPEIOMIICHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBOA.

HccnenoBanue CBOMCTB N300paK€HUM B JTMH3AX.

Monenu MUKpPOCKOIIa, TeJIeCcKoa.

HaGmronenune natepdepeHinm cBera.

HaOmronenue nudpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[Tonmy4yenue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIbI0 JU(PPAKIUOHHON PEIIETKH.

HabGnronenue noasipusaluu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenue nokasaresns NpeaoMIICHHUs CTEKIIa.

HccnenoBanue cBOMCTB N300pakeHU B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

['paHuibl  NPUMEHUMOCTH  KJAcCUUYECKOW  MexaHukd.  [locrymnartsl
CIICIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKYyM€, IPUHLHI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpPAICHUE
JUTAHBI.

DHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b MACChI C SHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKON YacCTHUIIbl. DHEPIrus
TTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonsl. ®opmyna [1nanka cBsizu sHEprUM (HOTOHA C €70 YACTOTON. JHEPTHS
U UMITyJIbC (POTOHA.

OTtkpeiThe 1 ucciaeaopanue orodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DiHmreHa s Gortodrddexra. «KpacHas rpaHuia»
dboTtorddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.



XHUMHUYECKOE IEVCTBUE CBETA.
TexHuueckue YyCTpOMCTBA U MPAKTHUECKOE MpPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYMK, CoJIHeUHAast OaTapest, CBETOIUO/I.
Jlemoncmpayuu
®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHENTHETO PoTOIPdEKTA.
Ceeroauo.
Conneunas OaTtapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acCTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nyyeHune W mOTIIOHIEHUE
(GOTOHOB MpU MEpPexo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumsl
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPO/IA.
BousHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoitis. KopycKyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnrogenue IMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
Hab6mronenue muHeyaToro CexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAKOIINE CIIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paavoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sajapa. M30Tomsl.
Anbsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacmaa. ['amma-
U3JIlydeHue. 3aKOH paJuOaKTUBHOIO pacraja.
DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchol siapa.
SnepHble peakuuu. Jlenenue u CUHTES sIep.
SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOneMbl W TEPCHEKTHUBHI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.



OnemeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyueckoit KapTUHBI MUpA.

TexHuueckue ycTpoNCTBa U MPAKTUUECKOE MPUMEHEHHE: JO3UMETp, KaMmepa
Bunbcona, siaepHsblil peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUTUX YACTHII.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Drarbl pa3BUTHs aCTpOHOMUHM. [IpHuKiIasHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3nHoro HebOa. Co3Be3ausi, sipkue 3BE3[BI, IUIAHETHI, UX BUIUMOE
JIBUKCHUE.

ConHeuHas cucrema.

Comnne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHuoa U 3BE3Z.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3] TJIABHOW IIOCIIENOBATEIILHOCTU. BHYTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE NPEJCTABICHUSA O NMPOUCXOKACHUM U 3Boatound CoyHoa u
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbsl. UEpHBIE ABIPHI B SApax
TJIAKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBoE U3y4eHue.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus

HabGnronenus: HeBOOpYKEHHBIM TIJ1a30M C MCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN JJI ONPeeNIeHUs MOJI0KEHNU HEOECHBIX 00OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O6o0maronee NMOBTOPEHUE

Ponp ¢u3ukm W acTpOHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHMUYECKOM cepax AesITeTbHOCTH YeJIOBeKa, POJib U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOH KapTHUHE MHpPA, POJIb PU3NUECKON TEOPUH



B (opMupoBaHMU TpEACTAaBIECHUH O (UINYECKONH KapTUHE MHUPA, MECTO
bu3nuecKoil KapTUHBI MHpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBICHUN O PUPO/IE.

MexnpeaMeTHbIe CBSI3H

N3yyenue xypca ¢usuku 0a30Boro ypoBHS B 11 Kimacce OCyIIECTBISETCS C
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
Ounonoruu, XUMHUH, reorpadu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBICHWE, HAay4YHbIA (akT, rumores3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOIEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelieHUE CHUCTEMbl YPaBHEHUN, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOCKIMH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHe IOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonoeusa: »nextpuueckue SBICHUS B KUBOM Mpupojie, KosieOaTeabHbIe
JBH>KCHUSI B )KMBOM MPUPOJIE, ONITUYECKUE ABJICHUS B )KUBOW MPUPOJIE, IEUCTBUE
paaualuu Ha >KUBbI€ OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KpUCTA/NIMUECKast CTPYKTYpa TBEPIbIX
TEJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKH, CHEKTPAIbHBIN
aHaJIN3.

l'eocpaghusi:  mMarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICEHUH.

Texnonoeus: JHUHUM DBJEKTpONEpEeAad, TEHEpaTop MEPEMEHHOr0 TOKa,
ANEKTPOABUraTENb, WHAYKIMOHHAS I€4Yb, paaap, PaaAUONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOECTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B IPOLECCE PEaU3ali OCHOBHBIX HAIIPaBJIICHUU
BOCIIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeToCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEpEcaxX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHUE B3aMMOJEHUCTBOBATH C COLMAIBHBIMA MHCTUTYTaMU B COOTBETCTBHHU C
uxX (YHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYIJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:



ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOT'O TBOPYECTBA,
npUCyIIEro pU3nYecKoi HayKe;

5) Tpya0BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IUYHBIM cdepaMm NnpodhecCHOHANbHONU AEATEIBHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B OOJIACTH
(bU3KMKYN Ha MPOTSKEHUH BCEH KU3HU;

6) DKO0JIOTHYECKOr0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJOTMYECKOW KYJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapakTepa SKOJOTUYECKUX MPoOIieM;

IJTAHUPOBAHHUE U OCYIIECTBIICHUE JIECTBUI B OKPYKAIOIIEH Cpe/ie HAa OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUYECKOMN HAYKU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IIpOIIECCE
u3ydeHus: (QU3UKA  OCYHIECTBISATH  NPOEKTHYHD M HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble JJornyeckue 1eMcTBUA:
CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATEIBHOCTH, 33JaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMSI;
BBISIBJISITH ~ 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPUBAEMBIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MAaTEPHUATIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPAUHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUSI,



pa3BUBaTh KPEATUBHOE MBITINICHUE MIPY PEIICHUH KU3HEHHBIX MPOOIIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

BJIaJICTh HAYYHOM TEPMUHOJOTHEH, KIFOYEBBIMU IOHSATUSIMH M METOJaMHU
(bU3NYECKON HAYKH;

BJIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3IMIHBIX
METO0B MO3HAHHUS;

BJIaJICTh BHJIAMHU JICITEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €ro
HWHTEpIIpeTalui, TNPeoOpa3oBaHUI0 M TMPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTyaIMsX, B TOM YHUCJIE TP CO3JaHUU YICOHBIX ITPOCKTOB B 00JaCTH (PUBUKU;

BBISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ PEIICHHs, HaXOIUTh apTyMEHTHl MJIs JIOKa3aTelIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUHN PEIICHHSI;

aHANMM3UPOBATh TIOJNIYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTD, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIHLHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIHsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUYECKYIO 00JaCTh
JKU3HEIEATEILHOCTH;

yMETh HHTETPUPOBATh 3HAHMS U3 Pa3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTAaTh HOBBIC MJICH, MTpEJjIaraTh OpUTHHAIBHBIC ITOIX0/IBI U PEIICHUS;

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nunopmanueii:

BJIAJICTh HABBIKAMHU TOJydeHHUS] WH(POpMAIuu (U3HYECKOTO COACP)KAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaAMOCTOSATEIHLHO OCYIICCTBIATh IIOWCK, aHAJM3,
CUCTEMATHU3AIMIO W WHTEPIIPETAINI0 WHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3a/1ad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcOocOepeKCHHUsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;



CO3/1aBaTh TEKCThl (M3MUECKOrO COJEp)KaHUs B pa3IMYHbIX (dopmarax c
y4€TOM HazHa4yeHUs UH(GOPMAIMH U LIEJICBON ayIUTOPHH, BHIOUpAsi ONTUMAIBbHYIO
¢dbopMy npeacTaBICHHUS U BU3yaTH3alIlHH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

OCYHIECTBJISATh OOIIEHHME Ha Yypokax (U3MKM U BO BHE-YPOUHOM
NEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyalldd W CMsT4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPE/ICTB;

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM 0OIIuX
UHTEPECOB U BO3MOXKHOCTEN KAKJI0I'0 YJIeHA KOJIJIEKTUBA;

IIPUHAMATh  LEJM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pEe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHIBI B
oOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npemjlaraTb HOBBIE ITPOEKTHI, OLIEHMBaTh HWJEU C IO3WLHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLIHUSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
(GU3MKM W aCTPOHOMHH, BBISIBISATH NPOOJEMBI, CTaBUTh U (POpMyIUpOBaAThH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PEIICHHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MPAKTUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacumMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;



OIICHUBAThH MTPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B NESTECIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BIAJCTh HABBIKAMH  IIO3HABATENbHON  pedJeKcMr KaK  OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHMX TIPH aHAINW3E pe3yIhbTaToOB
NEeATETLHOCTH;

MPUHUMATH ce0sl, IOHUMasi CBOU HEJIOCTAaTKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTBhl JPYrHUX IIPU aHalU3€ pe3yJIbTaToB
NeSTEeITbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce nocTKeHHUS JTHYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydaronIuXxcs
COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN WHTEJUICKT, TIPEAMOJIararo A
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUSl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTUS COOCTBEHHOM AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
OMOITMOHAIEHBIM U3MEHEHHSIM H TIPOSIBIIATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TIEIH U
yCcrexy, ONTUMU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CITIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €r0 TP OCYIIECCTBICHHH OOIIEHUSA, CIIOCOOHOCTHh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



HPEJIMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 10 kjacce mpeaMETHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMECHHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU M
TE€XHOJIOTUM, B IPAKTUYECKOU IEATEIIbHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (U3MUECKUX MO/JIEei:
MaTepHaibHas TOYKa, MHEPITHAIbHAs CHCTEMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 33]1a4;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TPOIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AJEKTPOJAUHAMHUKHA:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPAMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJieHHuE TeJl, JBIKEHHWE IO OKPY)KHOCTHU, HHEPIUs,
B3auMOJIelcTBUE Tel, Tuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HAarpeBaHUM (OXJIAXKIECHUH ), TEIJIOBOE
paBHOBECHE, MCHApEHUE, KOHJCHCAlUs, IUIABJIICHUE, KPUCTAIUIM3AlUs, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHHUE JABJICHUS I'a3a IIPU €r0 HAarPEBAHUU B 3aKPBHITOM
COCyZJ€, CBS3b MEXKAY [apaMeTpamMu COCTOSIHMsSL Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJ, B3AUMOJCUCTBUE 3aPsJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, WCIIONB3YS (U3UUYECKUE BEITUYMHBI:
KOOpJIMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca TeJa, CHia,
MMIYJIC Te€Jla, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUSl, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIMHOCTh;, NPU ONKHCAaHWW TMPABWIBHO TPAKTOBAThH
(GU3UYECKUIT CMBICT MCIOJIB3YEMbIX BEJIWYUH, WX OOO3HAUYCHUS U EIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE AHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

ONMCHIBaTh WM3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIONB3Yd (U3WUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKAsl SHEPrUsl XaOTUUECKOTO JIBWKEHHS MOJIEKYJ, CPEIHEKBaApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padorta rasa,
KO3(PGUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIB3YEMbIX BEIWYUH, HUX
o0O3HaUeHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(pU3UUECKYIO BEIMUUHY C APYTUMHU BEINYNHAM;

ONMCHIBAaTh N3YUYEHHBIC JJIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,



ANEKTPUUYECKOE MOJIe, HANMPSXKEHHOCTD MOJISI, MOTEHI[UAJ, PA3HOCTh MOTEHIIMAIOB,;
Ipy ONHMCAHUM TMPABUIBHO TPaKTOBAaTh (PU3MYECKUNA CMBICT HCIHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUYEHMS] M EIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEIMUYUHAMY,

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIIECCHl W SBICHUS, MUCIOIB3Ys (U3HUECKHE
3aKOHBI U MIPUHIIUIIBL: 3aKOH BceMHupHOTro Tsarorenus, I, II u 111 3akonsr HetoTOHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW SHEPruu, 3aKOH COXPAHEHUS WMITYJIbCa,
NPUHINN CYNEPHO3UIUA CHJI, TPUHIUII PABHOMPABUS HMHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHI0 CTPOCHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsna, 3akoH KylioHa, mpu 3TOM pa3iidyaTh CJIOBECHYIO
GbOpMYIIUPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHE W YCIOBUS (TPaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JACHCTBUS  MAIllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 UCCJICAOBAHUIO (PU3UYECKUX SBJICHUM U
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOJIHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXIY  (PU3NUYECKHUMH  BEJIMYMHAMH  C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUH, MPU STOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcupoBaTh pe3yJbTaThl TMOJYYCHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYHMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOJIB3Ys (PM3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3a/1a4u
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaJTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUECKON BEIIMYNHBI,



pelaTh KA4eCTBEHHBIE 33/1a4M: BBICTPAUBATh JOTUYECKH HEMPOTUBOPEUHUBYIO
LETIOYKY PACCYXKICHHI C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue SBICHUS;

UCIIOJIb30BaTh  MpPU  PEIIEHUH  y4eOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATh MOJIydaeMyto HH(POPMAIIUIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JuIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpyNI€ C BBIIOJHEHUEM Pa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpeNeNsiTh OOS3aHHOCTH U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PaCCMaTPUBAEMON IPOOIIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0Oa30BOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (PU3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA M
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBbHOCTU JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3MYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIeJIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, Iyd CBETA, TOYECUYHBIA UCTOUYHHUK CBETA, SIAECpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO f]ipa MpU PELIEHUU (PU3HUYECKHX
3a/1ay;

pacro3HaBaTh (pU3MUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMMKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUUS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIE KOJeOaHWs U
BOJIHBI, MPSIMOJIMHENHOE pPAacCHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEpPCUsl CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE JaBICHNUE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas
PaINOaKTUBHOCTB;



OMUCHIBAaTh W3YYEHHbIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTh  PA3IMYHBIX  Cpel) |
AJIIEKTPOMArHUTHBIE $IBJIICHUS (TIPOLECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOBIDKYIIAs CHia, paboTa TOKa,
WHJYKIUST MarHUTHOTO TMOJsA, cwia Awmmepa, cuia JlopeHiia, MHIYKTUBHOCTb
KaTYIIIKW, SHEPrUs HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHnii B KoyJeOaTeTbHOM KOHTYpe, 3apsi W CHia TOKa B TPOIECcCce
TAPMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSHUE U
ONTHUYECKAs CUJIa JIMH3bI, MPU OMHUCAHUM MPABUIBLHO TPAKTOBATh (PU3MUYECKHIM
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HA4YEeHHs M EAUHMIIBI, YKa3bIBATh
dbopMyIbl, CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU;

OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCHI, HCIOIb3Ys
dbu3nYecKre BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacIaga, SHEPTUS CBA3U
aTOMHBIX SIZIEp, TPU ONMUCAHUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IUHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3bIBAIONIME JAHHYI0 (DU3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI,

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUe
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapasjieibHOTO
COCQMHEHUS IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH 3JIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHa g Gortorddexra,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCa, 3aKOH COXpPAHEHUs
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOI0 4uCia, moctynarel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3iudaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHHIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPENIENATh HANIPABICHHE BEKTOPA MHAYKIIMH MAarHUTHOTO MOJISI TPOBOIHHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh H300paKECHHE, CO3/IaBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 10 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath MpobiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,



coOuparh yCTaHOBKY M3 MPEIJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMbBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBIISAThH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYMH, MPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU IOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSMBIX HM3MEPEHUH: IpPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PHUKCHPOBATh
pe3yabTaThl MOTYYCHHON 3aBHCHUMOCTH (M3MYECKUX BEJIMYMH B BHJAE TaONUIl U
rpaduKoB, JeaTh BEIBOABI IO pe3yjIbTaTaM UCCIEeI0BAHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBaHUHN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U IMPOEKTHOM
JEATEIbHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOIO
000Opy1I0BaHUS;

pemarb pacy€THblE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIJACIATh (PU3MUECKHE BEIMYUHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl €€ pEelIeHUus, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pemaTh Ka4eCTBEHHBIE 3a/1a4/: BBICTPAUBATh JJOTUYECKU HEPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(dbuznyecKue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHbBIE
UH(OPMAITMOHHBIC TEXHOJIOTHH JIJI TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YYCOHOW M HAYYHO-TOMYJISIPHON HHGPOPMAIINH, TTOTYIECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTy4aeMyto HH(popMaIuio;

OOBSCHATh TPUHIUIBI JEHCTBUS MAalIWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;

PUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKHM U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU NP OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, NI COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM HKOJIOTUYECKOTO
TOBEJICHUS B OKPYKAIOUIEH CpelIe;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh Pa0OTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOS3aHHOCTH U



IJIAHUPOBATH JESATEILHOCTh B HECTAHIAPTHBIX CUTYAlLIUSIX, aICKBATHO OIIEHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHHE pacCMaTPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne HaumeHoBaHue pa3iesioB U TeM KounyecTBo 4yacoB JJIeKTPOHHbIE
n/m | NporpaMMel Bcero KoHTpoJbHbIe IpakTHyecKue (un¢pposbre)
padoTh padoTh oOpa3oBaTeJibHbIE
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3nKa U METOJIbl HAYYHOTO 2 bu6mmoreka [IOK
O3HAHUA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemartuka 5 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXaHUKE 6 1 1 bubnuoteka [JOK
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Paszpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON | 9 1 bubnuoteka [JOK
TEOpHUU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSTHHS BEIIECTBA. 5 bubnuorexa [JOK
@da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41b£72
Hroro no paszneny 24




Paznea 4. JIEKTPOJUHAMUKA

4.1 DNEeKTpOCTaTHKA 10 bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72
4.2 [TocTOAHHBIN IEKTPUYECKUI TOK. 12 bubmmoreka [JOK

Toku B Pa3IUYHBIX CpE€aax

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

Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

Ne HaumeHoBaHue pa3jiesioB U TeM KounyecTBo 4yacoB JJIeKTPOHHBIE
n/n HporpaMMBbl Bcero KoHTpoJibHbIE IpakTu4ecKue (undpossre)
oOpa3oBaTeJibHbIE
padoThI padoThI pecypebl
Pazpen 1. JIEKTPOJAUHAMUKA
1.1 MaruutHoe noJsie. DJIeKTpOMarHuTHast 11 1 3 bubmuorexa [JOK
WHIYKIIHS https://m.edsoo.ru/7f41c97c
Wroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
2.1 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
KoseOaHus https://m.edsoo.ru/7f41c97¢c
2.2 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubnnorexa [HOK
BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
2.3 OnTuka 10 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuorexa [JOK
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW OMTHUKHU 6 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97c




4.3

ATOMHOE SApO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazneny

15

Paspea S. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEMEHTHI aCTPOHOMUU U acTpohU3nuKH 7 bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Paznen 6. OGOBILIAIOIIEE IOBTOPEHUE
6.1 O06o0m1aroriee TOBTOPCHHE 4 bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PeszepBHoe Bpemst 3
OBHLIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
N KosmuecTBo yacos Hara JJIeKTPOHHBIE
Y
. Tema ypoka Bcero | KonrpoabHble IpakTuyeckue H3yqeHus ungposnie
padoTsI padoTsI o0pa3oBaTe/ibHbIE
pecypcsbl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [JOK
METOABI IO3HAHUS OKPYXKAIOILIETO MUpa https://m.edsoo.ru/ff0c32e2
2 Ponb 1 mecTo pusuku B hopMHpOBaHUH 1 bubnnoreka [HOK
COBPEMEHHOM HAYYHOU KapTUHBI MHUpPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIbHOCTH JII0JIEN
3 MexaHuuecKoe IBMKECHHUE. 1 bu6mmoreka [JOK
OTHOCUTEIHPHOCTh MEXAaHUUECKOTO https://m.edsoo.ru/ff0c3508
neuxeHus. [lepemenienue, CKopocTs,
YCKOpEHHE
4 PaBHOMEpHOE MPAMOIIMHENHOE JBUKEHUE 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE ITPSAMOJIMHENHOE 1 bubnmnoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue 1 bubnuotexa [JOK
CBOOOHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nBmxeHue. /[uxenne 1 bubnmnorexa [JOK
MaTepUaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 [Tpunimn otHOCUTENBLHOCTH [ anues. 1 bubnuorexa [JOK

HNuepuuaneubie cucremsl orcuera. [lepBroiit
3akoH HeroTona

https://m.edsoo.ru/ff0c3be8




SHEpPrus ynpyro 1epopMUPOBAHHOMN
npyxussl. [loreHnmanbHas sHeprus tena
BOJIM3U MOBEPXHOCTH 3eMIIU

9 Macca tena. Cuna. [lpunuun bubmmoreka [JOK
cynepno3uiuu cuil. Bropoit 3akon https://m.edsoo.ru/ffO0c3be8
Herorona miis MarepuanbHOM TOYKH

10 Tperunii 3akoH HproToHA 111 bubmumorexa [IOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8

11 3aKkoH BceMUpHOro TsaroreHus. Cuna bubmuorexa [JOK
TsKeCTH. [lepBast kocMHUeCKast CKOPOCTh https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyrocru. 3akoH I'yka. Bec tena bubnuoreka [IOK

https://m.edsoo.ru/ffOc3el8

13 Cuna tpenus. Koapdunuent tpenus. Cuna bubnnoreka [JOK
COIIPOTHUBIICHUS IIPU ABIKECHUN TENA B https://m.edsoo.ru/ff0c3{76
JKUJKOCTHU WM ras3e

14 [locTynarenbHOE U BpalareibHOE bu6mmoreka [JOK
JBY)KEHUE a0COIIOTHO TBEPIOTO Tea. https://m.edsoo.ru/ff0c41a6
MowmenT cunsl. [lnedo cunbl. YcnoBus
paBHOBECHS TBEPAOTO TENa

15 HNmnynbc MaTepruanbHOM TOYKH, CUCTEMBI bubnuotexa [JOK
MaTepUanbHBIX TOYEK. FIMITyJIbC CHITBL. https://m.edsoo.ru/ff0c43d6
3aKoH coXpaHEHUs UMITyJIbca. PeakTuBHOE
JBUKEHUE

16 Pabota u momHOCTh cuibl. Kunetunaeckas bubnuotexa [JOK
JHEprus MaTepUaIbHOW TOUKU. TeopeMa https://m.edsoo.ru/ff0c4502
00 U3MEHEHUU KMHETHYECKOI YHEPTUHU

17 [TorennmanesHas 3Heprus. [loTeHunanbHas bubnmoreka [JOK

https://m.edsoo.ru/ff0c461a




18

[ToreHnManbHbIE U HEOTEHIIUAIBHBIE
cuiibl. CBA3b pabOTHI HEMOTEHIMAIBHBIX
CUJI C U3MEHEHUEM MEXaHUYECKOU SHEPIUH
CUCTEMBI TeJI. 3aKOH COXPAHECHHUS
MEXaHUYECKON JHEPruu

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

19

JlabopaTtopHas pabora «Hccnenoanue
CBSI3U PaOOTHI CHIIBI C H3MEHEHUEM
MEXaHHYECKOHM SHEePTUH Tella Ha TIPUMepe
PaCTSKCHUST PE3HHOBOTO KT'yTa)

20

KonTponbhas pabota no Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KWHETUYECKOU TeoprH. bpoyHoBCcKOe
newkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapakrep JBUKEHUS U B3aUMOJICHCTBUS
4yacTull BeecTsa. Moenu cTpoeHust
ra3oB, )XKUAKOCTEU U TBEPABIX TEI

23

Macca monekyin. KonnuecTBo BeliecTsa.
ITocrosanas ABoraapo

24

TemmoBoe paBHOBecue. TemnepaTrypa u eé
usmepenue. lllkana remneparyp Llenbcus

25

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEel KHHETHYECKOM SHEPrUun
JIBUKEHUSI MOJIEKYJI. Y paBHEHHE
MenneneeBa-Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e




27

3akoH /lanbToHa. ["a30BbIC 3aKOHBI

28 JlabopaTtopHas pabora «Hccienoanue
3aBUCUMOCTH MEXIy IapamMeTpaMu
COCTOSIHUS Pa3pEeKEHHOTO ra3ay
29 N3onporiiecchl B uaeaaibHOM ra3e u ux bu6mmoreka [IOK
rpaguyeckoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e
30 BuyTpenHsia sHeprusi TepMoIMHAMUYECKON bubmuorexa [JOK
CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI. https://m.edsoo.ru/ff0c5952
KonuuecTBo TeminoTs! u padora.
BnyTtpennss sHeprusi 0IHOaATOMHOTO
UJeaNbHOrO raza
31 Buael Tenonepenaun bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36
32 VY nenpHas TEMI0EMKOCTh BEIIECTRA. bubnuorexa [JOK
KonuyecTBo TEIIOTHI IpH TEILIONEpEAAUE. https://m.edsoo.ru/ff0c5c36
AnrabaTHBIN mporecc
33 IlepBrIil 3aKOH TEPMOAMHAMUKH U €70 bubnuotexa [JOK
[IPUMEHEHUE K U30IIpOoLIECCaM https://m.edsoo.ru/ffOc5efc
34 Heob6patumocThb npoIieccoB B MpUpOIE. bubnuotexa [JOK
Bropoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunuun geiicteus u KIIJ[ rennosoit bubnmnorexa [JOK
MaIllUHbI https://m.edsoo.ru/ff0c600a
36 [Mukn Kapuo u ero KIT/{
37 DKOJOoru4YecKe MpoOIeMbl
TEIJIOOHEPTEeTUKU
38 O6o06matomuii ypok «MonexyspHas bubnuotexa [JOK

(I)I/I3I/IKEL OcHOBEI TCPMOANHAMUKUN»

https://m.edsoo.ru/ff0c6938




39 KonTponpHas paboTa mo Teme bubmmoreka [JOK
«MonekynspHas ¢puzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI

40 [TapooOpazoBaHre U KOHICHCAITUSA. bubmuorexa [JOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6

41 AOCOII0THAs U OTHOCUTEIIbHAS BIIAYKHOCTH bu6mmoreka [IOK
BO3Ayxa. HackllieHHbIi nap https://m.edsoo.ru/ff0c64d8

42 TBépnoe teno. Kpucramimueckue u bubnnorexa [HOK
aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB https://m.edsoo.ru/ff0c65f0
KpUCTALIOB. JKHIKHE KPUCTAILIBI.

CoBpeMeHHbIE MaTEepHalIbl

43 [LmaBnenue u kpuctam3anus. Y AejabHast bu6mmoreka [IOK
teryioTa iasieHus. Cyoaumanus https://m.edsoo.ru/ff0c6708

44 YpaBHeHHe TEII0BOro OanaHca bubnnoreka [JOK

https://m.edsoo.ru/ff0c6820

45 DneKkTpu3anus Tei. DIEKTPUIEeCKUH 3apsi. bu6mmoreka [IOK
JIBa BuJa DIEKTPUUECKUX 3apsii0B https://m.edsoo.ru/ff0c6bcc

46 IIpoBOIHKMKH, TUATIEKTPUKH U bubnuotexa [JOK
MOJIYIPOBOJHUKH. 3aKOH COXPaHEHHUSI https://m.edsoo.ru/ff0c6bbcc
ANEKTPUIECKOTO 3apsia

47 B3aumopeiictBue 3apsnoB. 3akoH KyioHa. bubnmnorexa [JOK
To4YeuHBIi EKTPUYECKUN 3apsia https://m.edsoo.ru/ffOc6ce4

48 Hanpsx€HHOCTD 3JIEKTPUYECKOTO TIOJISL. bubnmnoreka [JOK

[IpuHIUIT CynepIIO3UIINH SIIEKTPUYECKHUX
nosiel. JInHuu HanpsHKEHHOCTU

https://m.edsoo.ru/ff0c6df2




49

Pabota cuit 3ieKkTpocTaTHuecKoro moJis.
IMorennuan. PazHocTh MOTEHIIMAIOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
,Z[I/IE)JICKTpI/I‘-IeCKaH IMPOHUIIACMOCTDb

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

51

DnexkTpoéMkocTh. KoHnnencarop

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DeKTPOEMKOCTD TIOCKOTO KOHICHCATOPA.

SHGPFI/IH 3aPsKCHHOI'O KOHJACHCATOpa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHeHcaTopa"

54

[IpuHum nerlcTBUs U NPUMEHEHNE
KOHJICHCATOPOB, KOIUPOBAJIBLHOTO
armapara, CTpyMHOro mpuHTepa.
DJNeKTpocTaTUYeCKas 3alluTa. 3a3eMJICHHE
AJIEKTPONPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cymectBoBaHusl. [locrosunsiii Tok. Cuia
toka. Hanpsbxkenue. ConpoTuBieHHe.
3akoH OMa aJ1g yyacTka 1enu

56

[TocnenoBarenpHOE, TAapaLIETBHOE,
CMEIIaHHOE COEAMHEHNE TPOBOHHUKOB.
JlaGopaTtopHnast pabora «3yuenune
CMEIIAHHOTO COSAMHEHUS PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PabGora u MOIITHOCTB 3JICKTPUUCCKOT'O TOKA.

3akon J[xoyns-Jlenma

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




58

3axon OMa 711 IOJIHOM (3aMKHYTOM)
aneKkTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas padora
«3mepenune DJIC uCTOUHMKA TOKA U €T0
BHYTPEHHETO CONPOTUBIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHas IPOBOAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTb COIIPOTUBIICHHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXInpoBOAUMOCTh

60

DnekTpuueckuil Tok B Bakyyme. CBolicTBa
JJIEKTPOHHBIX ITyYKOB

61

[TonynpoBoaHUKH, UX COOCTBEHHAS U
npuMecHas MpoBoAUMOCTh. CBOMCTBA p—
n-nepexoa. [lonynpoBogHUKOBBIE
IPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUUYECKUI TOK B paCTBOpax 1
pacIuiaBax 3JE€KTPOJIUTOB.
DIIEKTPONUTHYECKAsT JUCCOLIMAITHS.
DIIEKTPOITHN3

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

63

DIIeKTPUYECKHI TOK B Ta3ax.
CamocTOsATENbHBIN 1 HECAMOCTOSATEIbHBIN
pazpsaa. Monnus. [1na3zma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DJeKTpuuecKue mpuOopsl U yCTPOMCTBA U
UX MpakTH4eckoe npumenenue. [Ipasuna
TEXHUKHA OE€30MaCHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

65

O6o0maromuii ypok «JIeKTPOIUNHAMUKAY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be




66 KonTponpHas paboTa mo Teme 1 bubmmoreka [JOK
«nektpocratuka. [locTostHHBIN https://m.edsoo.ru/ffOc8a8a
NEKTPUYECKUI TOK. TOKH B pa3iIn4HbIX
cpemax»

67 PesepBubIii ypok. KonTponsHas padorano | 1 bubmuorexa [JOK
Teme "DnekTpoauHamuka” https://m.edsoo.ru/ff0c8c56

68 PeszepBubIil ypok. O6o0maromuii ypok mo | 1 bubmuorexa [JOK

temaMm 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I1O 63

ITPOTPAMME




11 KIIACC

No KosnuecTBo yacos Hara DJIeKTpOHHbIe U (pPOBbIE
. Tema ypoxka Bcero | Konrpoabusbie | Ilpakrtudeckue | WH3YUEHHS | olpa3oBaTeibHbIe
padoThI padoThI pecypchl

1 [TocTostHHBIC MarHUTHI U UX 1 but6mmoreka [IOK
B3auMoJieicTBUE. MarHUTHOE MOJIE. https://m.edsoo.ru/ff0c9778
Bektop MarHuTHOM MHAYKUMH. JIMHUK
MarHuTHOW MHIYKIIUH

2 MarnuTtHOE 1oJie TPOBOTHUKA C TOKOM. 1 bubnuoreka [IOK
OnbiT OpcTena. Bzaumoenictaue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM

3 JlaGopaTtopnast pabora «13yuenue 1 1 bubnuoreka [IOK
MAarduTHOTO IO0JIA KaTYLIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe

4 JleficTBHe MarHuTHOTO MOJIS Ha 1 1 bubnuorexa [JOK
IPOBOAHMK ¢ ToKoM. Cuiia Amnepa. https://m.edsoo.ru/ff0c9ac0
JlaboparopHas pabota «MccrneqoBanue
JIEWCTBUSI ITOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOMY

5 JleficTBMEe MarHuTHOTO MOJISI Ha 1 bubmuorexa [JOK
JBUKYLIYIOCS 3apsKeHHYHo yacTuily. Cumna https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunsl Jlopenia

6 OnexTpoMarHuTHast UHAyKIus. [ToTok 1
BEKTOpAa MarHUTHOM MHAYKUuu. IC
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu Papaaest

7 JlaGopaTtopHas pabota «HcciaenoBanue 1 1 bubnuotexa [JOK

SABJICHUSA 3HCKTpOMaFHHTHOI>'I HUHAYKOUN

https://m.edsoo.ru/ff0cal50




NHayKTUBHOCTB. SIBIEHUE CAMOUHAYKIUH.

OJIC caMOMHAYKIIUH. DHEPTUs
MarHUTHOTO TOJIsL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE I0JIe

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

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
WHJYKIMOHHAs I1eYb

10

O6o6marmuii ypok «MarauTHOE 1ose.
DJIEKTPOMArHUTHAS HHYKIIUS

bubnunorexka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no Teme
«MarnutHoe nosie. DJIeKTpOMarHuTHas

WHIYKIHSD)

bubmuoreka [{OK
https://m.edsoo.ru/ffOcad58

12

CBoOOIHBIE MEXaHHYECKHE KOJIeOaHusl.
["apmonnueckue koneOaHusi. Y paBHEHUE
rapMOHHMYECKHUX KOJICOaHUH.
[IpeBparenue sHepruu

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

13

JlaGopatopHas pabota «MccnenoBanue
3aBUCHUMOCTH IEPHO0/1a MAJIbIX KOJIeOaHu
rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl
rpy3a»

14

Konebarenbublit kKoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B
UIeaIbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaJorus Mexxay MEXaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMU KOJIe0aHUIMU

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

15

®opmyna Tomcona. 3aKOH COXpaHEHUS
SHEPrUH B HJICATHHOM KOJIeOaTeTbHOM
KOHTYype

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4




16

[Ipencrasienue o 3aTyxarmux
KosieOaHusAX. BeIHYKICHHBIC
MeXaHHYeCKHe KoneOanus. Pe3onanc.
BBIHYXICHHBIE 3JICKTPOMAarHUTHBIE
KoJIeOaHMs

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbb86

17

[TepemennsbIii Tok. CuHycOMAAIBHBIN
IIEpPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUITUTYJHOE U
JICUCTBYIOIEE 3HAYEHUE CUIIBI TOKA U
HaIpsKEHUs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepeaaya u NoTpedIeHue FIEKTPUIECKOM
SHEPIruu

19

YCTpolcTBO ¥ PAKTUUECKOE TPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA, F€HEepaTopa
MIEPEMEHHOTO TOKA, JIMHUI
3JeKTponepeay

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

20

DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
WCIIOJIb30BAHHUS DJIEKTPOIHEPTUH B
MMOBCEIHEBHOM KU3HU

21

MexaHnn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxkopocts
pacrpoCcTpaHeHUsI U JITTHHA BOJIHBI.
[Tonepeunble U TPOOJIBbHBIE BOJIHBI

bu6anoreka LIOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa.
Bricota Tona. Tem0Op 3ByKa

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

23

DJIEKTPOMArHUTHbBIEC BOJIHBI, UX CBOMCTBA U
ckopocTs. [Ikana 3;1eKTpOMarHuTHBIX
BOJIH

bubanoreka LJOK
https://m.edsoo.ru/ffOccfeQ




24

[IpuHUIUIIBI paIUOCBSI3U U TEICBUACHUSL.
PazButune cpencts cBsazu. Paanonokanus

25 KoHntponbhas padora «Konebanus u bubmuorexa [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8

26 [IpsimonuHeitHOE pacripocTpaHEHHE CBETA Bu6mmoteka [JOK
B OJTHOPOJIHOM cpene. ToueuHsbIi https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera

27 OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS bubnnorexa [JOK
cgeta. [loctpoenue n3obpakeHuil B https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3epKaje

28 [Ipenomnenue cBera. [loaHOE BHYTpEeHHEE bubmmoreka [JOK
oTtpaxkeHue. [IpenenbHblil yromn nojaHoro https://m.edsoo.ru/ffO0cd7f6
BHYTPEHHETO OTPAXKEHUS

29 JlaboparopHas pabota «3mepenue bubnnorexa [JOK
IOKa3aTeiId IPeIOMIICHUA CTEKIIA https://m.edsoo.ru/ffOcd67a

30 Jlunzsl. [locTpoenune n3obpaxkeHuii B bubmuorexa [IOK
nuH3e. DopMysa TOHKOU JIMH3BL. https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI

31 JlaboparopHas pabota «lccneqoBanue
CBOMCTB M300pa)kE€HUH B JINH3AX»

32 Hucniepcust cBera. CloskHBIN COCTaB
6emnoro csera. Lser. JlaboparopHas
paborta «HabmroneHue Auciepcun CBeTay

33 Wurepdepentus creta. udpaxius cBera. bubnmnoreka [JOK
JudpaxknuonHas pemeérka https://m.edsoo.ru/ffOced22

34 [TonepedyHOCTH CBETOBBIX BOJIH. bubnmnorexa [JOK

[Tonsipuzanus cBera

https://m.edsoo.ru/ff0cf02e




35 OnTuueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUS UX O€30MacHOr0 MpUMEHEHUs

36 ['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU bubmuorexa [IOK
Mexanuku. [loctynartel cienranbHON https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEILHOCTHU

37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bu6nmoreka [IOK
3aMme]yIeHHe BPEMEHH U COKpAILlEHUE https://m.edsoo.ru/ffOcfa42
JUTUHBI

38 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubmmoreka [JOK
yacTulibl. CBSA3b MACChI C SHEPTUEH U https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS

39 Kontponbnas pabota «Ontuka. OCHOBBI bubnnorexa [JOK
CIIELMAJILHOM TEOPUU OTHOCHUTEILHOCTH https://m.edsoo.ru/ffOcf6f0

40 ®otonbl. opmyna [1nanka. DHeprus u bubnnorexa [JOK
UMITYJIbC (OTOHA https://m.edsoo.ru/ffOcfe16

41 OTkpeiTHE U HecnenoBanue Gororddexra. Bbu6moteka LIOK
Omneitet A. I'. CTonerosa https://m.edsoo.ru/ffOcffc4

42 3akonbl poTtodddexra. YpaBHEHUE bubnmnorexa [JOK
OiiHmTeiHa 1y poroaddexra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuna» Gorosddexra

43 Hasnenue ceera. OnbiTel [1. H. JIeGenena. bubnuoreka [{OK
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6

44 TexHu4eckue ycTpoicTBa U NPaKTUYECKOe
npuMeHeHue: (oTorNeMeHT, GOTOAATUHK,
COJIHEUHas OaTapest, CBETOIUO/

45 Pemenue 3agau no reme «JE€MEHTHI bubmuoreka [JOK

KBAHTOBOU OIITUKU))

https://m.edsoo.ru/ff0d0302




46

Mopnens atoma ToMcona. OnbIThI
Pesepdopra no paccesHuro a-yacTull.
[Imanerapnas Mozenb aroma

bubnunorexa LIOK
https://m.edsoo.ru/ff0d091a

47 [Moctynarer bopa bubmmoreka [JOK
https://m.edsoo.ru/ff0dOafa

48 W3nydenne u nmoromieHue GOTOHOB MPHU bu6nmoreka [IOK
IIEpEeXoie aTOMa C OMHOI'O YPOBHS DHEPTUU https://m.edsoo.ru/ff0dOafa
Ha Jipyroi. Buapl ciekTpoB

49 BousiHoBgbI€ cBOMcTBa yacTull. BosiHbl 1e bubnuoreka [{OK
bpoiina. KopnyckyiisipHO-BOJIHOBOM https://m.edsoo.ru/ff0d0ca8
nyann3M. CIIOHTaHHOE U BBIHYK/IEHHOE
U3JIy9CHHE

50 OTKpbITHE PATHOAKTUBHOCTU. OTBITHI bubmmoreka [JOK
Pesepdopna o onpeaeneHuio cocrara https://m.edsoo.ru/ff0d0fd2
PaauoOaKTUBHOTO U3ITyYCHUS

51 CaoiicTBa anbda-, 6era-, raMma-
U3NydeHus. BiausHue painoakTHBHOCTH HA
’KUBBIE OPTraHU3MBI

52 OTKpbITHE TPOTOHA U HENTpOHA. M30TOMBI. bubnmnorexa [JOK
Anbda-pacniaz. DIEKTPOHHBIN U https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacmnaj. ["amma-
U3IIy4CHHE

53 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. bubmuoreka [IOK

SnepHsle peakuuu. SnepHbIi peakTop.
[TpoGiemMbl, epCeKTUBBI, IKOJIOTHYECKHE
aCIEKThI SAEPHOU DHEPTETUKHU

https://m.edsoo.ru/ff0d1356




54

DneMeHTapHble YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PEruCTpaLK SJIEMEHTAPHBIX YaCTHII.
Kpyrslii cton «@yHaaMeHTaIbHbIE
B3anMojieiicTBus. EqUHCTBO (hm3mueckoi
KApTUHBI MUPa»

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gHoro HeOa. Co3Be3aus, spKue
3BE3/bl, MJIAHETHI, UX BUJUMOE JIBUKCHHE.
Conneynas cuctema

56

Connne. CojHeuHas aKTUBHOCTb.
Ncrounuk sneprun ConHua 1 3BE311

57

3BE3/1bl, UX OCHOBHBIE XapPaKTEPUCTUKH.
3BE3/1bI INIABHOM MOCIIEI0BATENILHOCTH.
BuyrpenHnee crpoenue 3BE3.
CoBpeMeHHbIe NPECTABICHUS O
MIPOUCXO0KICHUH U 3BOoTtounU CosHIA U
3BE3]

58

Muneunsii [1yte — Hama ['anakTuxa.
[Tonoxenne u neuxenue CosHLA B
lNanmakTuke. ['anaktuku. YEpHbIE ABIPHI B
Apax TajJaKkTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
bonsuioro B3peiBa. PennkroBoe
u3ilydeHue. MeraranakTuka

60

HCpCH_IeHHLIC HpO6HeMLI ACTPOHOMUHU

61

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI




62

Ob6o6maromuii ypok. Pois pusuku u
aCTPOHOMHUH B IKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COLIMAIbHOM B
ATUYECKOH chepax NesaTeIbHOCTH
YEeJI0BEKA

63

O6o6maromuii ypok. Pons u Mmecto
(buU3UKN U ACTPOHOMHHU B COBPEMEHHOI
Hay4YHOU KapTHHE MHUpa

64

Oo6o6mmaromuii ypok. Pons ¢pusndeckoit
TeOpuu B HOPMHUPOBAHHMH TIPEICTABICHUI
0 (hu3uYeCcKOi KapTUHE MUPA

65

O6o6maromuii ypok. Mecro pusudeckoit
KapTUHBI MUPA B 00IIEM Py
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJE

66

PeszepBHbIil ypok. MaruutHoe nose.
DNeKTpOMarHuTHasE UHIYKITUS

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CIeNUaIbHON TEOPUU OTHOCUTEITLHOCTH

68

Pesepnsiit ypok. KBanroBas gusuka.
DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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