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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOr0 YpOBHS Ha YPOBHE CpPEIHEr0 OOILEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHUU K pe3ylibTaraM
OCBOCHHMsI OCHOBHOH 00pa3oBaTeIbHOM Mporpammsl, mnpeacTtaBieHHbIXx B OI'OC
COQO, a Takxke ¢ yuéroM (enepaiibHONH paboyeil mporpaMMbl BOCIUTAHUS U
KOHLEMLIUKA TMpenojaBaHus ydeOHoro npeamera «Pusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon ®enepanun, peANU3YIOIINX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conepxanue mporpaMMmbl MO (U3MKE HAMpapieHO Ha (QOopMUpPOBaHUE
€CTEeCTBEHHO-HAYYHOW KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (u3HKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIBHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pPE3yIbTaTaM
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOAMMOCTh peaU3allMd MEXIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAy4YHbIMU Yy4Ye€OHbIMU mNpeaMeramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIENM M3y4YeHUs (PU3MKUA HAa YPOBHE CPEAHEro OOLIEro
o0Opa3oBaHus, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUSI Kypca (PM3HKHU: JINYHOCTHBIE,
MeTanpeaMeTHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[IporpamMma 1o (pr3MKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YNIbTATHl OCBOEHUS Kypca (PU3UKK Ha 0230BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera «Pu3nka» o rogam o0yueHusl.

du3znka Kak Hayka o HauOosiee OOIIMX 3aKOHax MPUPOJIbI, BBICTyHas B
KayecTBe Y4eOHOTo MpeAMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIH BKJIJ] B CUCTEMY
3HaHMUM 00 okpysxaroriem Mupe. [IIKombHbIN Kypc GU3UKHA — CHCTEMOOOPA3YIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MTOCKOJIbKY (PU3MUECKHE 3aKOHBI
JexaT B OCHOBE IIPOIECCOB U SBJICHUHN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuzmyeckoit reorpadueit u actpoHomueil. lcnonp3oBaHME W AKTUBHOE
OpUMEHEeHHE (U3NYECKUX 3HAHUM  ompenensieT Xapakrep M pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe >SHEPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TMOJyYeHHUs! HOBBIX MAaTe€pHalioB C 3aJaHHBIMU CBOMCTBAMU M JPYIHX.
N3yyenue ¢u3MKM BHOCHUT OCHOBHOM BKIaa B (OPMHPOBAHHE ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa oOydaronuxcs, B (popMuUpoBaHHWE YMEHHUA MPUMEHSATH
HAyYHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUY UMHU Y9€OHBIX UCCIIEIOBaHUH.

B ocHoBy kypca ¢usuku s YpOBHSI CpeIHEro oOImero oOpa3oBaHUS
NOJIOXKEH pAX UAECH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHIMUIBL €ro
MOCTPOCHHSI.



Hoesa yenocmrocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pas3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B CcOOTBETCTBUU C HEW MaTepuanl Kypca (QU3HKU
oObeUHEH BOKPYr (Qu3nueckux Teopui. Beaymum B Kypce sBiseTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
ToJie.

Hoes eymanumapuzayuu. EE peanmzanus mpeanosiaraeT MCMOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3MKK ¢ pa3BUTHEM OOImecCTBa, a TakkKe C MHPOBO33PEHUYCCKHUMHU,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ¢usuku mpeanonaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TE€XHHUYECKHUX M TEXHOJOTHYECKHX MPUIIOKCHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamus3yeTcss TOCPEJICTBOM BBEJICHUS JJIEMEHTOB
CONep)KaHMs, TIOCBAIMIEHHBIX OKOJOTHYSCKUM IpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXke OOCYKICHHS
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepHEBBIMU 3JIEMEHTaMU Kypca (DM3MKH Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmdeckue teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYp€ MOCTPOCHUS (PU3UUECKON TeOpuu, poiu GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTABICHUSAX O TMPHUPOAE, T'PaHHIAX
MPUMEHUMOCTH TCOPUH, Ui OIHUCAHUS ECTCCTBCHHO-HAYYHBIX SBJICHUA W
IIPOIIECCOB).

CHUCTeMHO-JIeSTeIbHOCTHBIN TOAXO0/A B Kypce (PU3MKH peanmu3yeTcsi MpexKie
BCETO 3a CYET OpraHU3AMK AKCIIEPUMEHTAILHON IeATEIbHOCTH OO0YJaroITuXCsl.
Jnst  Ga3oBoro ypoBHS Kypca (U3MKM — OTO HCIOJb30BAaHUE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPHUMEHTOB M J1abOpaTOpHBIX padoT,
KOTOpBIE B IIporpaMme 1o (pusnke oObeAMHEHBI B OOIIMM CIUCOK YYCHUUYECKHUX
MpaKTUYECKUX paboT. BrljeneHne B ykazaHHOM TEepedHe J1abopaTOpHBIX PadoT,
MPOBOJUMBIX IS KOHTPOJS M OICHKH, OCYIICCTBISICTCS  YYaCTHHUKAMHU
o0pa3oBaTeIBLHOTO TMpollecca MCXOMS U3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  oOecmeyuBaeTCs  OBJAJCHUC
OOYYarOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH ¥ TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
MIPEIIOKCHHBIX THITOTES.

Bonbioe BHUMaHWE YACNACTCS PEIICHHUI0 pPACUETHBIX M KAa4eCTBEHHBIX
3amay. [Ipu 3TOM myis pacd€THBIX 3a/7a4 MPHOPUTETOM SIBIISIFOTCS 3a7a4Ml C SIBHO
3aJlaHHO¥ (PU3HUECKON MOJIEIBIO, TIO3BOJISIFOIINE TIPUMEHSITh N3yUYCHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJIHOTO paszfiesia Kypca, TaK U UHTErpupys 3HaHHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OOBsICHEHHE TPOTEeKaHUs (U3MUECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOIIEH
XKU3HHU, TpeOyromue BbIOOpa (PU3MYECKON MOJENM ISl CUTyalluu MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusiMu PI'OC COO k MarepuansbHO-
TEXHMYECKOMY OO€CIeYeHHI0 Y4eOHOro mporecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha ypOBHE CpeIHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThbCsl B YCIOBUSIX
MpeAMETHOro KaOuHeTa (M3MKUA WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOHWHETa
MIPEAMETOB E€CTECTBEHHO-HAYYHOTO IUKIA. B kabwHeTe (M3UKHA MOJDKHO OBITH
HE0OX0aMMOe J1abopaToOpHOE OO0OpYAOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX pabOT U JEMOHCTPAIIHOHHOE
o0opyaoBaHue.

JleMOHCTpallMoHHOEe  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECMEYMBAET IMOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMMe Mo (DM3HMKE KIIOUEBBIX JIEMOHCTpAIUil Jis
UCCIICIOBAaHMSI  M3yYaeMbIX SIBICHMA H  TPOIECCOB, OSMIUPHUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGopatopHoe 00OpyAOBaHUE [UIsl YUYEHHYECKHMX MPAKTUYECKUX pPaldoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeunBacTCsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcs. TeMaThyecKre KOMILUICKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUJIEKCHOM
UCTIOJIb30BaHUU aHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMU LIETIIMU U3Y4YEHUS! GU3HKHU B O0IIEM 00pa30BaHUU SIBIISIFOTCS:

o (opmupoBanue HHTEpeca M CTpEeMJICHUS OOYYArONIMXCS K HAyYHOMY
U3YUYCHUIO TIPUPOIBI, PA3BUTHE HMX HHTEIICKTYAIbHBIX W TBOPUYCCKUX
CITOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]ie TIO3HAHUS U (POpMUpOBaHUE
MCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PECHUS KaK pe3ysibTaTa HU3YyYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (opmupoBanue ymMeHUN OOBSCHATH SBJICHHUS C HCIOJIb30BAaHUEM
bu3MYecKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTeNbCTB;

e (opmupoBaHue mpeacTaBICHUNA O poM (PUBUKHU NJI PA3BUTHS JPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTkeHne ATHX Ieei 00ecrednBacTCsl pElIeHHeM CIEeIyIOINNX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:



e TmpuHOOpEeTeHHEe  CHUCTEeMbl  3HaHUK 00  O0mMX  (U3HUECKHX
3aKOHOMEPHOCTSIX, 3aKOHAaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DBJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OObsICHEHUSI (PU3NYECKUX SIBICHUH B TPUPOAE U ISl MPUHSTHS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOGHME CIOCOOOB pEIIECHUS pPa3IUYHbIX 337a4 C $BHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue GU3NUecKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3a]1a4H;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIMIIOB JACUCTBUSA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIHUSHUS HAa OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUSA M IPOBEACHUS
bu3MUEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu uHbopmaiuu,
OIPEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3ysIbTaTa;

e CO3JIaHHE YCJIOBHMI Jisl pa3BUTHSI YMEHUN IMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenune ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpPEIHEro OOIIETro
oOpazoBanus orBoautcsa 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipepyaraembiii B mporpaMme Mo (Qu3MKE IMepeyeHb J1abopaTOpHBIX U
NPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENaeT BHIOOP
mpoBeneHusT J1abOpaToOpHBIX pPabOT M OMBITOB C YYE€TOM HHIUBHIYaJTbHBIX
0COOEHHOCTEM 00yUarOIUXCSl.



COAEPXKXAHUE OBYYEHUSA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI0 IIO3HAHMS

®usuka — Hayka o npupoxae. HayuHble mMeToabl MO3HAHUSA OKPYKAOLIETO
Mupa. Ponbp DJKCriepuMeHTa W TEOPUM B INPOLECCE MO3HAHUSA IPUPOJBIL.
OKCIIEpUMEHT B (PU3UKE.

MonenupoBanue ¢u3NUECKUX SIBIEHUM M mpoueccoB. HayuHble THIOTE3bI.
dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Pons u Mecto ¢u3uku B (HOpMHPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHpA, B PAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele U 1UQPOBbIE M3MEPUTENbHbIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgea 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe aBMkKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOI'O JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

ITepemenienne, CKOpPOCTh (CpelHSIsI CKOPOCTh, MIHOBEHHAs CKOPOCTb) U
YCKOPEHHUE MaTepUaIbHOW TOUKH, MX TPOCKIUU HA OCH CHUCTEMBbI KOOPAUHAT.
Clio)keHue nepemMenICHN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJMHEHOe nBmkeHue. [ 'paduxu
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U TNEpPEMELICHUS
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBobOosHOE najfieHue. Y CKOpeHue CBOOOHOTO MaICHHUS.

KpuBonuneitHoe  nBuxeHue. JIBWKEHHE  MAaTEpPUAIBHOM  TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOW 1O MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JJUHEHHAS
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBI)KCHUE CHAPSIOB, IIETTHBIE U PEMEHHBIE TIepeadn.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPAIUs KMHEMATUUYECKUX XapaKTEPUCTUK
JIBU>KCHUSI.

[IpeobpazoBanue IBMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OPOIIEHHOTO TOJ| yIiOM K TOPWU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOHOTO TaCHHUS.

Hanpasnenue ckopocTH npu ABUKEHHUH 110 OKPY’KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne HEPABHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HUccnenoBanne COOTHOLICHUST MEXAY IIyTAMH, MPOWICHHBIMHA TEJIOM 32
MIOCIICIOBATEIbHBIC PABHBIE NPOMEXKYTKM BPEMEHU IMPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenune nBM>KEeHU Teaa, OpOLIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamn  otHocutensHOcTH  [aymies.  IlepBeii  3akoH  HbroroHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepno3uuuu cuil. Bropoii 3akon HeroTona
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuna Tsxkectu. llepBag kocMmuyeckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, ckosibxkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuna conpOoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpamnaTeibHOE IBIXKEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpauleHus. Ilmedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHudeckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepLUMH.

CpaBHeHUE Macc B3aUMOACHCTBYIOIINX TET.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehOpMaIluu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U MMAICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUA.

YcnoBus paBHOBECHUsI TBEPIOTO Telia. BUibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenne nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



UccnenoBanue 3aBUCUMOCTU CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X JAehopMariui.

UccnegoBanne yciaoBHl pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpallCHUSI.

Tema 3. 3aKkonvl coxpanenus 6 MexaHuke

NmMmnynbc MartepuaibHOM TOYKH (Te€na), CUCTEMbl MATEPHUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejld. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTruBHOE IBMXEHUE.

Pa6Gora cuibl. MOIITHOCTH CHJIBL.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToTreHuuanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs yIOpyro
nepopMupoBaHHoil  mipykuHbl.  [loTeHnManbHAst  2HEprust Tena  BOIM3U
MOBEPXHOCTH 3€MJIH.

[loTenmuanbHple W HENOTEHIMAIbHble  cuibl.  CBsi3b  paboOTHI
HEMOTECHIMAIBHBIX CHUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPTHMH CHUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpOCTBA M MPAKTHUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[Tepexoa moTeHIMATBHON SHEPTUN B KWUHETHYECKYIO U OOpATHO.

Vuenuueckuii osxcnepumenm, nabopamopmvie pabomol

N3yuenne abCoOMOTHO HEYNPYTroro yaapa C MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOTHl CHJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW SHEpPruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. Moviekyasipaasi Qu3MKa ¥ TEPMOJTUHAMUKA
Tema 1. Ocnogvl MO1EKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJI0KEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKECHHS U
B3aMMOJECHCTBUS YacTULl BemecTBa. Mozaenu CTpOeHUsl ra3oB, XKUJIKOCTEU H
TBEPJBIX TEJI U 0OBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Llenscus.



Mopens  upeampHoro raza. (OCHOBHOE  YpaBHEHHME  MOJIEKYJSIPHO-
KMHETHYECKOW TEOpUH HJCAIbHOrO raza. AOCONIOTHAs TeMIleparypa Kak mepa
CpEIHEN KWHETHYECKON SHEPruy TEIUIOBOTO JBWXKEHUsS vactul raza. [llkama
temnepatyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHaeneeBa—KiamnepoHa.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BeliecTBa. ['paduueckoe mpencTaBiIeHHE M30IMPOILIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbIThI, MOKA3bIBAIOLINE AWCKPETHOE CTPOEHHE BellecTBa, (poTorpaduu
MOJIEKYJT OpTaHUYECKUX COECTMHEHUN.

OnbiTel 0 AU GY3Un KUAKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogens onbita IlTepHa.

OnbIThI, JIOKa3bIBAOIIUE CyILIECTBOBaHUE MEXMOJIEKYJIIPHOTO
B3aNMO/ICIICTBHSL.

Mopaenb, WUTIOCTpUpYIOIIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYa.

OnbIThl, WUIIOCTPUPYIONIUE YPAaBHEHUE COCTOSHUS UICAIBHOTO rasa,
U30IPOLIECCHI.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

OmnpeneneHne mMacchl BO3[lyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE HM3MEPEHMI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

Hccnenoanne 3aBUCUMOCTY MEK/Ty MTapaMeTPaMU COCTOSTHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMoanHaMuueckass cucteMa. BHYTpPEHHSsSI SHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U cIOCOOBI €€ nu3MeHeHus. KonuuecTBo TemioTel U pabota. BHyTpeHHs s
BHEpPrusi  OJHOATOMHOTO  HWJeallbHOro  Ta3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBO TEMIOTHI pH TEIIONEpeaaye.

[lonsitue 00 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHne mepBOoro 3akoHa TEPMOJMHAMUKHM K u3omnpoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmomuHamuku. HeoOpaTumocTh MpOIECCOB B TMPHUPOIE.

TerutoBple  MammHbl.  [IpyHOMOBI  OEWCTBHS — TEIJIOBBIX  MAILMH.
[IpeobpazoBanusi ’HEpPrUM B TEINIOBbIX MamuHax. KosQduuueHT mnosie3Horo
nerictBusl TemioBod MamuHbl. [{ukn KapHo u ero kos>pduumeHT mMose3HOro
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBbI TETUIOIHEPTETUKH.



TexHudeckue yCTpOICTBA M MPAKTHUYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH HSHEPrud Tella MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHYTpEeHHEN HEpruu (TeMIlepaTyphl) Tela Mpu TeIionepeaaye.

OnpiIT 1O anuabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CrOpaHusi, peaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3Mmepenue yaenbHOM TEI0EMKOCTH.

Tema 3. Aecpezamnvie cocmoanusn eeuwyecmea. Dazoevie nepexodvl

[Tapoo6pazoBanue u koHaeHcanus. Mcmapenvue u kurenue. AOCOTIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh Bo3Ayxa. HackimeHHbI mnap. YjenpHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUSI OT JaBJICHHUS.

Teépnoe Teno. Kpucranmnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aefibHasl TerioTa miasienus. Cyonumarusi.

VYpaBHeHuE TEMI0BOro OanaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MaTEpHUaJoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MIaBJIeHUs KPUCTAUIMYECKOTO BEIECTRA.

JleMOHCTpalust KpUCTaIOB.

Vuenuueckuii oxcnepumenm, nabopamopuvie pabomol

N3mepeHne 0THOCUTENBHOM BIQKHOCTH BO3AyXa.

Pa3znen 4. DuekrpoauHaMuka
Tema 1. Inekmpocmamuxa
OneKkTpu3anus Tel. OJEeKTpUYecKuil 3apsia. JlBa BuAa 3IEKTPUUECKUX
3apsaaoB. [IpoBOAHWKM, IUAIEKTPUKU W MOJYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbli 3JIEKTPUUECKUN 3aps/I.
Onextpuyeckoe mnone. Hanpssk€HHOCTh anekTpuueckoro mnons. IIpuHuun



CYyNEPIO3ULHNHN 3JIEKTPUUYECKUX MOJIeH. JIMHUM HanpsiKEHHOCTU SIIEKTPUUYECKOrO
TOJIA.

Pabora cun  anekrtpocratmueckoro  mons.  [lorenmuman.  Pa3HocTh
MOTCHIMANIOB. [IpOBOOHUKM ¥ JUBIEKTPUKH B JJIEKTPOCTATUYECKOM  IIOJIE.
Jwusnexktpuyeckasi MPOHULIAEMOCTb.

OnexktpoémkocTh. KoHaeHcatop. DNeKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: 3SIJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTaTHUYECKasi 3allliTa, 3a3eMJICHUE DJIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ IPUHIIUI IEUCTBUS AIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOAHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOIIAIN
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJAEHCATOPA.

Vuenuueckuii oxcnepumenm, 1abopamopnsle pabomwi

N3mepenune 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuueckuii mok. Toku é paznuunplx cpeoax

ONEKTPUYECKH TOK. YCIOBUSA CYIIECTBOBAHMS DJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. [IoCTOSTHHBIN TOK.

Hanpsixkenune. 3akon Oma 115 ydacTka HENu.

DIEKTPUYECKOE CONPOTHUBIICHUE. Y AEIBHOE CONPOTHBIICHHE BEIIECTBA.
[TocnenoBaTenbHOE, NApaJIENBbHOE, CMEIIIAHHOE COEAMHEHUE ITPOBOHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIXKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3axoHn OMa 15t TOJIHOM (3aMKHYTO#) JIeKTpuueckoi 1ienu. KopoTkoe 3aMbIKaHue.

DJIEKTPOHHAsT ~ MOPOBOJUMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNeKTpUYEeCKUid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKN. CoOcTBeHHast 151 MpUMeCHast MPOBOAUMOCTH
noJIynnpoBogHUKOB. CBoOMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKHuii TOK B pacTBOpax M  paciulaBaX  AJIEKTPOJUTOB.
DNEeKTPOIUTHYECKAs IUCCOLMAUA. DIEKTPOIIH3.



OneKkTpudeckuii ToK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckrue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIIepMeETp,
BOJIbTMETP, PEOCTaT, HCTOYHHKH TOKA, JJIEKTpOHArpeBaTelIbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHHUS, BAKYYMHBIN JTHUO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO, ralbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHS M MaTepuaa.

CMelaHHOe COEIMHEHNE POBOTHUKOB.

[Ipsmoe wu3MepeHue dSIEKTpoABMKYyIeW cwibl. KopoTkoe 3ambikaHne
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS] METAJNIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB DIIEKTPOIUTOB.

HckpoBoii pa3psia ¥ IpOBOIUMOCTb BO3AYXaA.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii oxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3MepeHne 3IeKTPOABUKYIIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIIEHUS.

Habmronenue snektposmsa.

MesknpeaMeTHbIE CBSI3U

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kjacce ocyliecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypCaMM MaTE€MaTHKH,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nonamusi, CBSI3aHHBIE C M3YyYEHUEM METOJ0B HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (pakT, rumoresa, (puanyeckas BeIUYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUMW, JIMHEWHAs (QyHKIMS,
napaboa, runepbosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOECKLIHUH HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe ABWIKEHHUE B KUBOW mpupoje, nuddysus, ocMmoc,
TEIMJI000MEH >KMBBIX OPTraHW3MOB (BUBI TETUIONEPEaauH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIAPHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEU M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIUIOB, JJIEKTPOJUTHYECKAs IUCCOLMALNSA,
raJIbBaHUKA.

l'eocpaghus: BIaxXHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABM)KEHUN C HCIOJB30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUSA B TEXHUKE, NOALIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET W JAPYIrHE), IBUTaTelb BHYTPEHHEIO
CrOpaHus, mapoBas TypOHHA, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YKCIIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbIE puOOpHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. DuekrpoauHaMuka

Tema 3. Maznummnoe noJyie. INeKmMpoOMaZHUMHAA UHOYKUUSA

[ToctostHHblE ~ MarHuTBL.  B3anMoOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHHUTOB.
MarnntHoe mone. Bekrop MarHuTHOM wuWHAYKOMH. [IpuHIMnD cynepnosuuun
MAarHATHBIX MOJieW. JIMHUM MarHWTHOM MHAYKUMU. KapThHA JNWMHWKA MarHUTHOU
WHIYKIUU TO0JI IOCTOSHHBIX MarHUTOB.

MarHutHOe T0J€ MNPOBOJHHUKA C TOKOM. KapTMHa JNWHUNA HWHIYKIUU
MAarHUTHOI'O TOJIS JJIMHHOTO MPSIMOrO ITPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOIO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTere NpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, e€ MOJlyJib U HallpaBJICHHE.

Cuna Jlopenua, €€ MOyJIb U HaIlpaByieHUE. [[BUKEHUE 3apSKEHHON YaACTUIBI
B OJTHOPOJITHOM MarHuTHOM mnoJjie. Pabora cuiel Jlopenia.

SIBiieHME DNEKTPOMArHUTHOM MHAYKIUU. [loTOK BEKkTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIXKYILAs CUla WHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe moje. OJCKTPOABIKYILAS Cuia HUHAYKIHU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

IIpasuno Jlenua.

NupaykTuBHOCTH. SIBIEHME CAMOMHIYKIMU. OJIEKTPOABIKYILAS — CHJIA
CaMOWHIYKIIUH.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuueckre yCTpOMCTBA W MPAKTUYECKOEC MNPUMEHEHHUE: TOCTOSHHBIC
MArHUThl, BJEKTPOMATHUTHI, JJIEKTPOJIBUTATENb, YCKOPUTEIH >SJIEMEHTAPHBIX
YaCTULl, UHIYKIHOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOTO IMyYKa MATHUTHBIM TTOJIEM.

JIuHMM UHYKIIUY MarHUTHOTO TMOJIS.

B3auMojeiicTBrE IBYX MMPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIOpeHIIa Ha HOHBI AIEKTPOJIUTA.

SBNeHNE SIEKTPOMATrHUTHON UHIYKIUU.

IIpaBuio Jlenna.

3aBUCUMOCTbD JJICKTPOABIXKYIIIEH CUJIbI MHAYKIIUM OT CKOPOCTH M3MEHEHHS
MarHMTHOTO MOTOKA.

SIBrieHME CaMOMHIYKIUH.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomuol

N3ydyeHne MarHuTHOTO MOJISl KaTYIIKK C TOKOM.

HccnenoBanue AeiCTBUA MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON UHIYKIIUU.

Paszpneu S. KosreOanus ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHblLE KOJ1€OAHUA

KonebarensHasts  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJIEOAHUS.
["apmonnyeckue kosnebanus. [lepuon, wacrtora, amrumryga u (aza koseOaHUI.
[IpykVHHBIN MasATHUK. MareMaTU4eCKUi MasATHUK. YPABHEHHE TAPMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbuplii kKoHTYp. CBOOOJHBIE D3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJICATHbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHWYECKUMU U
AJIEKTPOMArHUTHBIMU KoJiebanusimu. dopmyna TomcoHna. 3akoH coxpaHEHUs
SHEPI'UM B UJI€aTLHOM KOJIe0aTeIbHOM KOHTYpE.

[Ipencrapienue o 3aryxaromux KoJieOaHUsIX. BbIHYX/IE€HHbIE MEXaHUUECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

Ilepemennbiii  ToK. CHHyCOMIANbHBI MEPEMEHHBIM TOK. MOUIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHO€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa U
HaIPsIKEHUSI.

Tpanchopmarop. IIponsBoACcTBO, mepeaadya U NOTpeOIECHUE AICKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPHU MPOU3BOJICTBE NIEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE MPUMEHCHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU AJIEKTpoIiepeay.

Jlemoncmpayuu

HccnegoBanue mapameTpoB KoJieOaTeNbHOUW cHCTEMbl (MIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



Ha6nronenue 3aryxaronux KojieOaHu.

HccnenoBanue CBOMCTB BRIHYKICHHBIX KOJICOaHUH.

Ha6nronenue pesonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUS] OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc mnpu mocienoBaTeNbHOM COCAUHEHUM PE3UCTOpa, KaTYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens IMHUY 3JIEKTPOIEPEAAUH.

Vuenuueckuii oxcnepumenm, nabopamopusie pabomol

HccnegoBanue 3aBUCMMOCTH NEPHOJA MaJbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanne NEPEMEHHOr0 TOKa B LENH W3 MOCJIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbLE GOTIHbL

MexaHnueckue BOJHBI, ycloBUs pacnpocTpaneHus. llepuon. CkopocThb
pacrpocTpaHeHus U JUIMHA BOJIHBL. [lomepeuHble W MPOJOJIbHBIE BOJIHBI.
HNuTtepdepenus u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricora ToHa. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS M3IYyYEHHS AJIIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AJICKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesIoOMJICHUE, ToJsipu3anus, Iudpaxuus,
untepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIkana 3ME€KTPOMArHUTHBIX BOJH. [[pUMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIBI paIuOCBSI3U U TENEBUACHUA. Pagnonokarusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MNPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEIULIUHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue ¥ pacIpOCTPaHEHUE MOMIEPEYHBIX U MTPOIOTHHBIX BOJIH.

KoneOmromeecs Teno kak UICTOYHUK 3BYKa.

HaGnronenue otpakeHus: 1 MPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Hab6nronenue unrepdepenimu u mudpakiinn MEXaHUIECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOM U
4acTOTOM KoJeOaHUM.



HccnegoBaHue  CBOWCTB — 3JIGKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHUE,
npesioMJIeHUE, MoJspu3anus, qudpakuus, UHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. lIpsMonuHelHOE pacnpoCcTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

Otpaxxenue cBera. 3aKoHbI OTpaxeHHs cBeTa. [locTpoenne n3oOpakeHUi B
IJIOCKOM 3€pKaJe.

[Ipenominenue cBera. 3aKOHBI MpeTOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MNOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CiioxHbIi cocTaB Oenoro cseta. L[Ber.

ColOuparomyie u pacceuBaromive JuH3bl. ToHkas JnuH3a. DokycHoe
pacCTOsIHUE M ONTHYECKas cuiia TOHKOW JuH3blL. [locTpoeHne u3oOpaxeHuil B
COOMPAOIINX U pacceuBarOUX JHUH3aX. PopMysia TOHKON JIMH3BI. YBEJIUYEHUE,
JlaBaeMo¢€ JIMH30M.

IIpenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. HMutepdepenuus cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBuss HaOMOJEHWSA MAaKCUMyMOB M MHHMMYMOB B HHTEp(EpEHUMOHHOU
KApTUHE OT JIBYX CHH(A3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuust ceta. JudpakumonHas pemérka. YciaoBue HAOIIOACHUS
IJIABHBIX ~MAakKCHMyMOB IIpM  [aJE€HHUH MOHOXPOMAaTHYECKOro CBETa Ha
TU(PPaAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuueckue yCTpONCTBAa M MPAKTUYECKOE NPHUMEHEHHME: OYKH, JIyNa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpsiMOIMHENHOE PACIPOCTPAHEHUE, OTPAXKEHUE U TPEJIOMIICHUE CBETA.
OnTuyeckre NpuOOpHI.

[TonHoe BHyTpeHHEE oTpaxeHue. Mozenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue narepdepeHImm cBera.

Ha6nronenue nudpaxiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ HOMOUIBIO TPU3MBI.

[Tonyyenue cnekTpa ¢ TOMOUIBIO AUPPAKIUOHHON PEIIETKY.

Ha6nronenue nossipusaiuu cBeTa.

Vuenuueckuii axcnepumenm, nabopamopusie pabomol



N3mepenne nokaszareist npeaoOMIICHHS CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHU B JIMH3AX.
Habmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI cienIUAILHOM TEOPHMH OTHOCUTEILHOCTH
I'panuiel  TPUMEHHMMOCTH  Kjaccuyeckod — MexaHuku.  [loctymnaTsl
CIEIIUAJIBHOM TEOPHH OTHOCHUTEIBHOCTHU: WHBApPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITECHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aME/IJICHUE BPEMEHU U COKPAILCHHE
JUTAHEL.
DHEprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChI ¢ BHGPFI/Ieﬁ U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ YaCTHUIIBI. 3H€pI‘I/IH
ITIOKO4I.

Pazgen 7. KBantoBas pusnka

Tema 1. dnemenmal KEAHMOBOU ONMUKU

®otonbl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €ro YaCTOTOM. DHEPrust
U UMIyJbC (POTOHA.

OtkpsiTue u uccnenoBanue poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpaHuna»
dboTtorddekra.

JlaBnenne cBera. OnbiThl I1. H. JleGenena.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpOMCTBA M NPAKTUUECKOE MPUMEHEHHE: (POTOIJIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(dHeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.

Ceeroguo.

Conneunast 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnwiTel Pe3epdopaa mo paccessHUIO o -4acTHII.
IImanerapHas Mmognens aroMa. Iloctrynarsl bopa. M3mydyeHue u  morJiomeHue
(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHS DHEPTrUU Ha Jpyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBbIE cBoOlicTBa yactull. BonHel ne bpoina. KopmnyckynsspHo-BoJIHOBOM
JTyaTnu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Monuens onbita Pesepdopna.

Ornpenenenue 1JIMHBI BOJHBI Ja3epa.

Hab6nronenue nuHeRvaTsix CIIEKTPOB U3TYUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomoi

Habmoienne nuHeiuaToro crnexTpa.

Tema 3. Amommnoe aopo

DKCHEpPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpOEeHHsS sApa. OTKpbITHE
paguoaktuBHOCcTH.  OmbiThl  Pesepdopna 1o ompepeneHHI0  cocTaBa
paanoakTuBHOro wu3nydeHusi. CpoiicTBa anbda-, Oera-, TaMma-U3Iy4YCHUS.
BnusHue pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe NpoTOHAa U HelTpoHa. HykionHas moxens sigpa ['eitzenGepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Torsl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIM Oera-pacmazn. ['amma-
M3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DOHeprus CBA3M HYKJIOHOB B sJipe. Snepubie cuibl. Jlegekt Maccsl sapa.

SAnepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnsbiii peaktop. TepmosiaepHsiii cunTe3. [IpobOieMbl U MEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE NO3UTPOHA.

MeTtoabl HAOTIOIEHUS M PETUCTPALIUU AIIEMEHTAPHBIX YaCTHIL.

@dyH1laMeHTalIbHbIE B3aUMOJEHCTBUA. EAMHCTBO (hU3nvecKoil KapTHHBI MUpA.

TexHHuecKue yCcTpoicTBa M MPAKTHYECKOE MPUMEHEHHE: T03UMETpP, KaMepa
Buinbcona, simepHbIil peaktop, aToMHasi 6omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHULL.

Vuenuueckuii sxcnepumenm, 1abopamopnvle pabomwi

Uccnenoanue TpekoB yacTHil (1o roToBbIM (oTorpadusim).

Pa3zgea 8. DiieMeHTBI aCTPOHOMMH M acTPOPU3UKH

OTarnbl pa3BUTHS aCTpoHOMUU. [TpuKinagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUM.

Bun 3Bé3anoro nHeba. CosBe3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHUJIUMOE
JIBMOKCHUE.

CosnHeuHas cucTeMa.

Connne. ConHeuHas akTUBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J(MarpamMma «CIIEKTpajbHbIM KJacc —
CBETHUMOCTB». 3BE3/IBI TJIABHOW ITOCJICIOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» JUIsI 3BE3J TVIABHOW NOCJIENOBATENBHOCTA. BHYTpEeHHEE CTpOoeHue



3B€31. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Bomonuu CosHUa u
3BE3]. DTaNbl )KU3HH 3BE3I.

Mneunstii ITyte — Hama I'anaktuka. [lonoxenue u npuxenue CosiHIA B
[Namaktuke. Tunel ranaktuk. Pagporanaktuky n kBasapsl. UEpHBIE ABIPHI B sSapax
TaJIaKTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa06ma. Paz0eranue rajakTuk.
Teopus bonbioro B3peiBa. PEMKTOBOE U3ITyUYECHHE.

MacmradHas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaGmoienust HeBOOPYEHHBIM TJIa30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH JJIsL OTIpEeENICHUs TI0JI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Ha6nronenus B reneckon JIynsl, minaner, Mnegnoro IlyTu.

O0o0maroniee NOBTOPeHUE

Pony Qusuku u acTpOHOMHUM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAILHOM M 3TUYECKOU cepax AesaTebHOCTU YEIOBEKA, POJIb U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOW KapTHHE MUPA, pOib (HU3UIECKON TEOpuun
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (PU3NYECKON KapTUHE MHpaA, MECTO
bu3nUecKoil KapTUHBI MUpPA B OOIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesknpeaMeTHbIE CBS3U

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyuiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3€M C KypCaMH MaTE€MaTHKH,
OHOJOruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbIA (pakT, rumoresa, (puanyeckas BEIUYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO, BEKTOPHl U MX IPOEKIMH HA OCU KOOPIAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJHBIE BJIEMEHTAPHBIX (DYHKIMI, OPU3HAKK MOA00MS TPEYrOoJbHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TIIOCKUX GUTyp 1 00BhEMa Tell.

Buonocus: »nekrpuyeckue SBICHUS B JKUBOM MpUPOJE, KojeOaTerabHbIE
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHNE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJm3.



l'eocpagpus: MarHuUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonoeus: NUHUU BJIEKTpOINEpeaady, TEHEpaTop MEePEMEHHOro TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pajap, pPaaUuONpUEMHUK, TEIEBHU30D,
anTeHHa, tenedoH, CBYU-meub, NMpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas barapes.



INNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO Tpeamera «®Du3WKa» Ha YPOBHE CpPEIHETO OOIIETro
oOpa3oBanus (06a30BbI YPOBEHB) JOIKHO OOECTICUNUTH JOCTIIKEHUE CIICMYIONTUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE PE3yJbTAThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarONmUXCs PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMENH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIECTBa, PacIIMpPEHUE >KU3HEHHOTO
OMbITA W OMbBITA JAEATEIBHOCTA B MPOIIECCE peaiu3allid OCHOBHBIX HaIpaBJICHUN
BOCIIUTATEILHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH IPAXKIAHCKOU MO3UIIMK 00YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

MPUHATAE  TPATUIMOHHBIX  OOIEYETOBEUECKMX  T'yMaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESITENBHOCTh B MHTEpECAX I'PaXKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICCTBOBATH C COLUAIbHBIMU UHCTUTYTaMU B COOTBETCTBUHU C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOM ACATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN TrpaXKJaHCKOH HUJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIEHHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHUXEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMSI,
OPUEHTHUPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHUCIIC B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JTUYHOTO BKJIa/Ia B TOCTPOSHUE YCTOMYUBOTO Oy TyIIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsi ICTETUKY HAYYHOTO TBOPUYECTBA,
NpUCYIIEro (PU3NYECKON HAyKe;



5) Tpy10BOro BoCIUTAHMSA:

WHTEpPEC K Pa3IUYHbIM chepam TpodecCHOHATBLHON NEITeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBII BHIOOD
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30oBaHUI0 U caMOOOpa30BaHHIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0TrM4YeCKOr0 BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh  DKOJIOTUYECKON KYJIBTYPbl, OCO3HAHHE TJ00aIbHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IUTAHUPOBAHUE U OCYIIECTBICHUE IEUCTBUI B OKpYKalOLIEH Cpejie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHue oOmbiTa JEATETLHOCTH SKOJOTUYECKOW HampaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOI0 MIO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHHE LIEHHOCTH HAY4YHOH [ESITENbHOCTH, TOTOBHOCTH B TIPOILIECCE
u3ydyeHus: (U3UKU  OCYIIECTBISATh  MPOEKTHYID U HCCIIEIOBATEIIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YyUeOHbI€e 1eCTBUS
ba3oBble JJornyeckune AelcTBUA:
CaMOCTOSITEIbHO  (popMylIupoBaTh W aKTyaJU3HpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HUX
JIOCTHKCHUS;
BBISIBIISATH ~ 3aKOHOMEPHOCTA M MPOTHBOPEYHS B  PACCMATPUBAECMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH pEIIeHUs MPoOJeMbl C YUETOM aHAIM3a UMEKOIIUXCS
MaTEpHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
1I€JISIM, OLIEHUBATh PUCKH ITOCIICICTBUH JIESITEIIbHOCTH;
KOOPJIMHUPOBAaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSIX  peajbHOTO,
BUPTYaJIbLHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE TIPH PEIICHUN KU3HECHHBIX MPOOIIEM.
Ba3oBbIe ucciienoBaTe/ILCKHeE 1eHCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEW, KIIOUEBBIMU IMOHATUSMHU U METOAAMHU
(bu3nYeCcKO HAYKH;



BJIQJIETh HABBIKAMHU y4€OHO-UCCIIEI0BATEIbCKON U MPOEKTHON ESTEIIBHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY
METOJIOB peleHUs 3a7ad (PU3MUECKOro COAEpKaHMsl, MPUMEHEHHUIO Pa3IMYHbIX
METOJI0B IO3HAHUS;

BJAJE€Th BHUJAMU JIEATEIBHOCTU 110 IOJIyYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALNY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B PA3IUYHBIX Y4EOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIATh [PUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pEeLICHUs, HaXOAWTh apryMEHThl Ul J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh MapaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBAaTh IIOJIyYCHHBIE B XOJE PpEIICHHUsS 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JTOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHbIE 3aJayd B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHMUS MO0 (U3MKE B MPAKTHUYECKYI0 00JIacTh
XKU3HEJEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTh OPUTHHAIBHBIE MIOAXO/AbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4UH, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pa6ora c undgopmanmueii:

BJIQJICTh HaBbIKAMHU MOJy4eHHUS MHGOpMALMKU (PU3NYECKOTO COACPKAHUS U3
VMCTOYHHUKOB PA3HBIX THIIOB, CAaMOCTOSITEIBHO OCYIIECTBISATH IIOWCK, AHAJIIN3,
CUCTEMAaTH3allMI0 U WHTEpIpeTaluio MHGOpPMalUHUU Pa3Iu4HbIX BUAOB M (HopM
IIPEICTaBIICHMSI;

OLIEHMBATH JIOCTOBEPHOCTh HH(POPMALINY;

UCIIOJIb30BaTh  CpEICTBAa HMH(POPMALUMOHHBIX M  KOMMYHHKalMOHHBIX
TEXHOJOTMM B PELICHUH KOIHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX
3a1ad ¢ coOdoJiecHneM TpeOOBaHUM JSPrOHOMHKH, TEXHUKH O€30IMacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMpaBOBbIX U  3TUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€301aCHOCTH;

CO371aBaTh TEKCThl (PU3MYECKOTO COAEp>KaHUS B Pa3IMYHBIX (opMarax c
y4€TOM Ha3zHAaYeHUs1 UHPOPMALIUU U LEIEBON ayIUTOPUH, BEIOUpas ONTUMAIIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaJU3alIUH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBHUS:
OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3MUKHU U BO BHEYPOUHOU ESITEIbHOCTH;
pacro3HaBaTb  NPEANOCHUIKM  KOH(MIMKTHBIX CUTyallud W CMsr4arhb
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHAMATh M HUCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIWBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM C y4éTOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

OPUHUMATh [EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JNOCTHKEHUIO: COCTABIISITh IUIAH JCHUCTBU,
pacmpenenartb pojiid ¢ Y4ETOM MHEHHMH YYaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAaJa M KaXXIOrO0 yYaCTHHKAa KOMaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE IIPOEKTHI, OLEHWBATh HIAEU C TO3ULUUNA HOBHU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUSI
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBISITh MMO3HABATENIbHYIO JIESITEIIbBHOCTh B OOJACTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIHUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEIIbHO COCTABJIATh IJIAH PEIICHUS PAcYETHBIX W KAaYeCTBEHHBIX
3a7a4, MJIaH BBIMOJHEHUS MMPAKTUIECKONW paboThl ¢ yIETOM UMEIOLTNXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JIaBaTh OIICHKY HOBBIM CHUTYaITUsIM;

pacMpsaTh paMKH y4eOHOTrO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAINOYTCHUI;

JienaTh OCO3HAHHBIA BBIOOP, APryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a peleHue;

OIICHUBATH MPUOOPETEHHBIN OBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAHWIMH B 00JaCTH
(U3UKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBIN M KYJbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, S)MOIHOHAIbHBIH HHTE/IEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlMsIM, BHOCHTb KOPPEKTHUBHI B JIESTCIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BIIQJICTh  HaBBIKAMHM  TIO3HABATENbHOW  pediekcun KaKk  OCO3HaHUS
COBEPIIIAEMbIX JIEUCTBUM W MBICIUTENBHBIX TPOIECCOB, MX PE3yIbTaTOB H
OCHOBaHMH;

UCTIONB30BaTh MPHUEMBI PeIeKCHH JIJIsl OLIEHKH CHTYalllH, BHIOOpa BEPHOTO
peIIeHNS;



YMETh OIICHWBATh PHUCKH M CBOEBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHUX TPH aHAINU3E pe3yIbTaToOB
TESITEIILHOCTH,

PUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKU M JOCTOWHCTBA,

NPUHAMATh MOTHUBBI W apTyMEHTHl JPYTUX TPU aHAIU3€ pPe3yIbTaToOB
JESITEIIbHOCTH,

NpU3HABaTh CBOE MPaBO W MPABO JIPYTUX Ha OMIMOKH.

B mpomecce mocTHKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPaMMBI
no ¢u3MKEe ST YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarONIUXCs
COBEPIIICHCTBYETCS AYMOIMOHATBHEIH UHTEIJICKT, MIPEIOJIararo i
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAIEHOE
COCTOSIHUE, BUJCTh HANPABICHUS Pa3BUTHUA COOCTBEHHON IMOIIMOHAIILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHUS, BKIIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aIalTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTUBAIIUU, BKIIOYAIOIIEH CTpEMJICHUE K JIOCTHKCHHUIO LEeTU U
ycrexy, ONTHMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBAThH HMCXOJs M3 CBOMX
BO3MOXKHOCTEM;

OMIIATUH, BKIFOYAIOMICH CITOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €r0 TIPU OCYIIECCTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HAaBBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTH BBHICTPANBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISATh UHTEPEC U pa3peiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 10 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTH Y OOYYAIOMIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TpUMEpax pojib U MeCTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHbl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIOIEM;

VYUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (DU3NYECKUX MOJICIICH:
MaTepuaibHas TOYKa, UHEPIIMAIbHAs CUCTeMa OTCUYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIIM CTPOECHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NUYECKHUE SIBJICHUS (TIPOIECCHI) U OOBICHATH WX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSPHO-KMHETUYECKON TEOPUU CTPOCHHS BELIECTBA U



ANEKTPOJAVUHAMHUKHU: PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MOPSIMOJUHEHNHOE
JBIKEHUE, CBOOOJHOE TMAaJIeHUE Tell, JIB)KEHHE IO OKPYXHOCTH, HWHEPIIHS,
B3aumojencTeue Ten, auddys3us, OpOyHOBCKOE JABUKEHHUE, CTPOCHUE >KUJIKOCTEN
U TBEPJBIX TN, U3MEHEHHUE 00bEMA TeN MPU HarpeBaHUU (OXJIAXKICHHUH ), TETIJIOBOE
PaBHOBECHE, WCHAPEHUE, KOHJICHCALMS, IUIABJICHUE, KPUCTAUIA3ALMS, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUA T'a3a MPU €r0 HArpEBaHUH B 3aKPBITOM
COCylle, CBSI3b MEXIYy MapamMeTpaMd COCTOSIHHS Ta3a B H30Ipolieccax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATH MEXAHMYECKOE NIBM)KEHHME, MCIOJb3Yys (PU3NYECKUE BEIMYMHBIL:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tejia, CHIa,
MMIIYJIC T€Jla, KNHETUYECKas DHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh; MPU OMNHCAHWU TMPABWIHHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAYCHHS W €IUHUIIBI,
HaxXoJUTh (OPMYJIbI, CBA3BIBAIONINE JIAHHYIO (DU3UYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh HM3YYCHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SBJICHUS,
UCIMOJNB3yd (U3WUECKUEe BEIMYMHBI: JABJICHHE Tra3za, TeMIleparypa, CpeaHss
KMHETUYECKasi DHEPrusl XaOTUUECKOr0 JIBMKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIIOTh, BHYTPEHHAS HHEprus, pabora rasa,
KOO (PUIIMEHT TMOJE3HOTO JEUCTBUSL TEIUIOBOTO JIBUTATENsA; MPU OINUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3WYECKUN CMBICT HCHOJB3YEMbIX BEIUYMH, UX
o0O3Ha4YeHUsT U CIUHUIBI, HAXOAUTh (QOPMYJbI, CBA3BIBAIOIIME JAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUNHAM;

ONKMCBHIBATh U3YUYEHHBIC AIEKTPUUECKUE CBOMCTBA BEUIECTBA U AIEKTPUUECKUE
sBJICHUST (ITPOLIECCHI), UCTIONB3YsS (PU3UUECKHE BEIWYUHBI: DJICKTPUUECKUN 3apsij,
AIEKTPUYECKOE TT0JIE, HANPSIKEHHOCTD I0JI1, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
NPy OMHWCAHUM TMPABWIHHO TPAKTOBATh (DU3UYECKUN CMBICIT HCHOJIb3yEMbIX
BEJIMUMH, UX OOO3HAYCHMS W EIUHHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYMHAMU;

aHAIM3UPOBaTh (PU3MUECKUE TPOIECCHl U SBICHUS, UCIONB3Ys (hU3ndecKkue
3aKOHBI ¥ MPUHIUMNBL: 3aKOH BceMupHOro TsroteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHWYECKOW OJHEPruu, 3aKOH COXPaHCHUSI WMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, MPUHIUII PABHOMPABUS HHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHUYECKYK) TEOPHUI0 CTPOCHMS BELIECTBA, Ia30BbIE
3aKOHBI, CBS3b CPEIHEN KMHETUYECKOW YHEPIUU TEIUIOBOTO JBUKECHUS MOJIEKYII C
aOCOIOTHOUN TeMIepaTypol, MEePBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3inyaTrh CJIOBECHYIO
(GbOopMYyJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOE BBIPAKEHUE U YCJIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATP OCHOBHBIE NPHUHLMIBI JEHCTBUS MAaIllMH, TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHS MX O€30MacHOTO HCIOIb30BaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 UCCJICNOBAHUIO (DU3MYECKUX SIBICHUN U
MPOLIECCOB C HCIONb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUU, MPU 3TOM
dbopmynupoBath mpoOieMy/3ajady M TUIOTE3y Yy4eOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOAWUTH OIBIT U
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3HUECKUX BETUUYHUH, MTPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS! M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU MOIPEIIHOCTEN U3MEPEHUM;

UCCIENOBAaTh  3aBHCUMOCTH  MEXIYy  (U3MYECKUMHU  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3MUYECKUX BEJIWYUH B
BUJI€ TaOnMIl U rpauKOB, A€JaTh BBIBOBI IO pe3yJbTaTaM HCCIEA0BAHNUS;

cobJroaaTh npaBuiaa 0€30MacHOTO TpyJa MPHU MPOBEICHUHN UCCIICIOBAHUN B
paMKax y4eOHOIro OHKCIIEpUMEHTa, Y4e€OHO-HCCIIEIOBATEIbCKOM W IMPOEKTHOU
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB M J1aOOpaTOPHOIrO
000pyI0BaHUS;

pemarth pacu€THbIE 3aJa4d C SBHO 3aJlaHHOM (PU3UYECKOW MOJEIBIO,
UCIIOJNB3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3MUYECKUE BETUUYUHBI U (HOPMYIIBI,
HEOoOXOuMbIe NIl €€ pelIeHUs, MPOBOAUTH Pacué€Tbl U OICHUBATh PEATBLHOCTDH
MOJIy4YEHHOT0 3HaueHus1 (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpPOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyecKkue sBICHUS,

UCII0JIb30BATh Opd  pelieHud  y4eOHBIX  33Ja4  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJISl IOMCKA, CTPYKTYPUPOBAHNUS, HHTEPIIPETALUN
U TIpEJICTaBIICHUs Y4eOHON U HAyYHO-TIOMYJISIPHON MH(OpMAIuK, MOTy4YeHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIyYaeMyto HH(OPMAIIHIO;

OPUBOJIUTH MPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOLIEr0 MHUpPA, B PpPa3BUTHE
TEXHUKH U TEXHOJOTHUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHMSI MO (U3MKE B MOBCETHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpPaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTaTh B TpyHIe C BBINOJIHEHUEM pAa3JIMYHbIX COLUAJIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TIpPyHIbl, PALMOHAIBHO paCHpenessaTh OOS3aHHOCTH U
IUIAHUPOBATH JESITEIBHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIIBI B PEIICHUE PAaCCMaTPUBAEMON IPOOIJIEMBI.

K kxonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YYAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTHH, B IMPAKTHYECKOW NEATEIbHOCTH JIFOJEH, LEIOCTHOCTh M €IMHCTBO
($u3nYECKOI KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TNPUMEHEHHsS] M3yYEHHBIX (PU3MUECKHX MOjeneil:
TOYEYHBIA JJIEKTPUUECKUH 3apsl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, AICPHA
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOrO fJpa IMpH pPElIeHUU (U3HYECKUX
3ajJad4;

pacrno3HaBaTh (PU3UUECKUE SIBICHUS (IPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3UKHU: AJNEKTPUUECKAsk MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEUCTBUS TOKA, B3aAUMOJACHCTBHE
MarHuTOB, JJICKTPOMAarHuTHash WHIYKLUWs, JE€WCTBUE MAarHUTHOIO IO HA
IPOBOJAHUK C TOKOM M JBIXKYILUMNCS 3apsl, 3JIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpPOCTPAHEHUE CBETA, OTPAXKECHUE, IPEIOMIICHHUE,
uHTEeppepeHus, audpakuuss U TOJSpU3ALMs  CBeTa, JUCIEPCHS CBETa,
dbotoanexTpudeckuii 3ghext (hoToddPdhexT), CBeTOBOE AaBiICHNE, BOSHUKHOBEHUE
JMHEWYaTOro CIEKTpa aromMa BOJOPOJA, €CTECTBEHHAss M HCKYCCTBEHHAsd

PagOAaKTUBHOCTD;
OMKCHIBATh H3YUYEHHBIE CBOMCTBA BEIIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  PA3JIMYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), UCHOJIb3Yys (PU3NYECKHe BETUUHHBIL:
DIIEKTPUYECKUN 3apsll, CWJIA TOKA, JIEKTPUUYECKOE HAIPSHKEHUE, DIIEKTPUUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, JIEKTPOABIIKYIAs cuia, paboTa TokKa,
WHIYKIUS MarHUTHOrO TMOJs, cwia Ammepa, cuia JlopeHua, MHIYKTUBHOCTH
KATYIIKH, JHEPrus AJIEKTPUYECKOTO0 M MATHUTHOTO MOJIEH, MEPUOJ W 4YacTOTa
KojeOaHuN B KoJeOaTeNTbHOM KOHTYpe, 3apsl M Cujia TOKa B Ipollecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuW, (OKYCHOE pacCTOSIHHUE U
ONTUYECKasl CHUjla JIMH3bI, MPU OINHCAHUU MPABUWIBHO TPAKTOBAaTh (DU3HMUECKUI
CMBIC]I HCIOJb3YEMBIX BEJIIMYUH, MX OO0O3HAYEHUS W E€IUHUIBI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIOIIME JaHHYHO (U3MYECKYIO BEJIMYMHY C JIpYTUMU
BEJINYNHAMU;

ONMUCHIBATh H3YYECHHBIE KBAHTOBBIE SBJIEHHUS M MPOLECCHI, HCIOIb3YS
¢u3znyecKkue BEIUYHMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMITYJIbC (DOTOHA, IEPHO]T MTOTypacIaga, SHEPTUSI CBI3U
aTOMHBIX SIZIEpP, TPU ONUCAHUU TMPABUIBLHO TPAKTOBaTh (U3UYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIMHMIIbI, YKa3blBaTb (HOPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTMMH BeJIMYMHAMH,
BBEIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL

aHATM3UPOBATh (PU3MUECKHUE TIPOIECCHl M SBJICHUS, WCIONB3Ys (DU3NYECKUe
3aKOHBI M MPUHIUMBL 3aK0H OMa, 3aKOHBI TOCEI0BATENIBHOTO U MapauIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jkoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHEHHE ODWHIITEeHa m1s (oTorddekTa,
3aKOH COXpaHEHMs SHEPruH, 3aKOH COXPAaHEHHUs HMITYJbCa, 3aKOH COXPAaHEHHUS
AIIEKTPUYECKOTO 3apsia, 3aKOH COXpPaHEHHS MacCOBOTO YHCIa, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Iph 3TOM pa3inyaTh CIIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHE U YCJIOBHUS (TpaHUIIbI, OO0JACTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HAIPaBJICHUE BEKTOpA WHIYKIIMA MAarHUTHOTO TIOJIS POBOTHHAKA
C TOKOM, cuJibl AMIiepa u cuiibl JIopeHa;

CTPOUTh W ONHCHIBATh M300paKEHUE, CO37AaBAEMOE TUIOCKUM 3E€PKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAaHUIO (DU3UYECKUX SIBIICHUNA W
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHHUH: TPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUSA, MPOBOJUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJIATH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUMYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYHMH C HCIOJIb30BAaHUEM
OpSAMBIX HM3MEPEHUMN: MPU O3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHMUS,

cobJiroaTh npaBuia 0€30MacHOTO TpyJa MPHU MPOBEICHUM UCCICIOBAHUI B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEILCKOW W MPOCKTHOU
JESATETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEITHHBIX YCTPOWCTB M J1IAOOPATOPHOTO
000pYy/IOBaHUS;

pemiath pacu€THbIC 3a7a4d C SIBHO 3aJaHHOM (U3WYECKOM MOJEIbIO,
UCTIONB3YS (PM3HUECKHUEe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIN3a YCIOBHS 3adaun
BBIOMPATh (HPU3UYECKYIO MOJIETh, BBIACIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIBI,



HEOOXOoMMbIe AJisi €€ pellIeHUs, MPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTD
MOJIy4YEHHOTI'0 3Hau€HUs (PU3MUECKON BEIMYUHBL;

peniaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBAThH JIOTUYECKH HEMTPOTHUBOPEUUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HA HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(buznueckue SBICHUS,

MCII0JIb30BAaTh Opyu  pelleHud  y4eOHBIX  3aJad  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJIsl IOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIUU
U TIPEJICTaBJICHUS yueOHOW U HAyYHO-MTOMYJISIPHON HHPOPMAIIUH, TTOTyYEeHHOM U3

pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTydaeMyl0 HHPOPMAIIHUIO;

OOBSICHATh NPHUHLMUIBI JEMCTBUS MAallMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3nyarh yCIOBHs UX O€30MACHOIO MCIIOJIb30BaHMS B MOBCEAHEBHOM
KU3HU;

MPUBOANTH IPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA 1O (DU3UKE B MOBCEIHEBHOM KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH P OOpAIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pPAa3jIMYHbIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATH PpabOTy TPYyNIbl, PAaUMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JESTENIbHOCTh B HECTAHIAAPTHBIX CUTYAILUSX, aJIeKBaTHO OIIEHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3iesioB U TeM undpoBbie
Ne i/ P Konrposbubie | IIpakruyeckue (tucpp )
NMPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. DU3UKA U METObI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOIbI HAYYHOTO ITO3HAHMS 2 bubmmorexa [IOK
) 8 v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K
HHEMATHIA > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHBI COXPAaHEHUS B MEXaHHKE 6 1 1 hitps//m.cdsoo.rw/ 741 b7
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU 9 1 bubnuoteka [IOK
) TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBBI TEPMOJIMHAMUKH 10 1 https://m.edsoo.rw/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bubnuoreka [IOK

®a3oBbIe IEPEXOIbI

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




Uroro no pazneny 24
Paznen 4. JIEKTPOAUHAMHUKA
bu6mmoreka [IOK
4.1 1
UeKTpOCTATHI 0 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN AnekTpruecKuil TOK. TOkH B 2 bubnmoreka [JOK
' pPa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68




11 KIIACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
HanmMeHoBaHue pa3iesioB U TeM undposbie
Ne /i P Konrpoabnbie | IIpakruyeckue (g )
NMPorpaMmbI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
L1 MarnuTHoe noJie. DJIeKTpOMarHuTHas 1 1 3 bubnnoreka [IOK
' WHYKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
71 MexaHn4YeCKHE 1 3JIEKTPOMArHUTHBIE 9 bubnuorexa [JOK
' KoJieOaHus https://m.edsoo.ru/7f41¢97¢
) MexaHU4YeCKHe U DIIEKTPOMArHUTHHIE 5 | bubnnoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6mmoteka [IOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJIbBHOCTH

31 OCHOBBI ClIELIUATIBHON TEOPUH 4 ) bubnuoteka [IOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTHUKHU 6 bubmorexa [OK

https://m.edsoo.ru/7f41c97¢




bubnnorexa [JOK

4.2 C 4
TPOCHIE atomMa https://m.edsoo.ru/7f41c97¢
but6mmoreka [JOK
4. A
3 TOMHOE A7pO > https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNeMEeHTHI aCTPOHOMUU U aCTPOPU3UKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paszpen 6. OBOBLIAIOILIEE IIOBTOPEHUE

6.1 O6o06maroiiee MOBTOPEHHE 4 E;i?;;f;iif&fmlcwc
Hroro no pasueny 4
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




ITOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBO 4acoB JIeKTPOHHbIE

Ne Hara muppoBbIe

Tema ypoka Kontpoabubie | IlpakTnyeckue p
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE

padoThbI padoTsbI
pecypcbl

®u3uKa — HayKa O PUPOJE.

1 Hayunbie MeTZ),KLI HOiHZHI/ISI 1 bubmmorexa LIOK

yi g https://m.edsoo.ru/ff0c32¢2
OKPY’KaroIllero Mupa
Posb 1 MecTo ¢uzuku B

) ($hopMHUPOBaHUH COBPEMEHHOM 1 bubnnoreka [IOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN IESITEIbHOCTH JIFOJIEN
MexaHnudeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubnuorexa [JOK
JnBWKeHHUs. [lepemenienne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHe

4 PaBHOMEpHOE IIPAMOIIMHENHOE 1 bubmuoreka [IOK
JIBUOKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSAMOIIMHENHOE | bu6mmoreka [IOK
JIBUOKEHHE https://m.edsoo.ru/ff0c372e

6 CBobomHoe majieHne. Y CKOpeHHe | bubnmnoreka [IOK
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe ABMKEHUE.

7 I[I];I/I)KCHI/IC Mare iaHLHOﬁ TOYKH 1O 1 brbmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTHU
8 [Ipuniun otHOCUTENBRHOCTH [ anunes. 1 bubmmoreka [IOK




MuepuuanbHble CUCTEMBI OTCUETA.
IIepssiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. Ilpunnun

. bubnuorexa [IOK
9 Cynepro3uiuu cui. Bropoii 3akoH
N https://m.edsoo.ru/ff0c3be8
HproTona jyist MaTepuanbHOM TOUKH

10 Tperunii 3axkoH HeroToHa 1u1st bubnuorexa [LIOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro Tsarorenus. Cuna

11 Tsokectu. [lepBas kocMuueckas bubmmorexa [IOK

P https://m.edsoo.nu/f0c3d00
CKOPOCTh

2 Cuita ynipyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
Tela https://m.edsoo.ru/ff0c3el8
Cuina tpenus. KoaguureHnt tpenus.

13 Cuia C(I:n OTI/IBJ'IGI-(II)I/I(I:{ pu BI/I}ieHI/II/I bubmorexa HOK

P prA https://m.edsoo.ru/ff0c3{76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalareibHOE

14 JBIKEHHE a0COJIIOTHO TBEPJIOTO Tea. bu6mmotexa I[IOK
MowmenT cunsl. [lneuo cumbl. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TENA
HNMnynbsc MaTepuanbHOU TOUKH,

5 CHCTEMBI MaTePUAITbHBIX TOYCK. bubnmnoreka [IOK
NMitynsc cuitbl. 3aKOH COXpaHEHMS https://m.edsoo.ru/ff0c43d6
uMIysbca. PeakTuBHOE ABM>KEHUE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckast sHeprus MaTepuanbHOU bu6mmoreka [IOK
Touku. Teopema 00 M3MEeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUuun

17 IToreHunansHas sHEPrus. bubmuoteka [LIOK




[MoreHumansHas SHEPTUs yupyro
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[ToTeHuMabHAs SHEPTHS TeNa BOIH3U
HIOBEPXHOCTHU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

IToTennumanbpHble 1 HENOTEHIIMAJIbHEIE
cuibl. CBsI3b pabOTHI
HEMOTEHIMAJIBHEIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TEJI.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPruu

bubnuorexa [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHEHHEM MEXaHUYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'yTa

20

KonTponbnas pabota o teme
«Kunemaruka. Jlunamuka. 3aKOoHbBI
COXPAHEHHUS B MEXAHUKE»

bu6nmmotexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE ITOJIOKEHUSI MOJIEKYJIIPHO-
KMHETHYEeCKOW Teopuu. bpoyHoBCckoe
neuxenue. uddysus

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABM)KEHUS U
B3aMMOJEMCTBHSI YACTHIL] BELLIECTBA.
Mogenu cTpoeHHs ra30B, KUIKOCTEN
U TBEPABIX TEI

23

Macca moinekyin. KonnuectBo
BemectBa. [locrosnnas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa




u e€ usMmepenue. [llkana remneparyp

Ilenncus

)5 Wneanpnsiii raz B MKT. OcHoBHOE bubnuoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIeparypa Kak Mepa

2% CpeIHEe KHHETUYECKON IHEPTUn bubmmoreka [IOK
JBUKECHUS MOJIEKYJ. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH [lanpToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnas pabota

)% «HccnenoBanue 3aBUCIMOCTH MEXKTY
napaMeTpamMu COCTOSHHUS
pa3peKEHHOT0 ra3a»

29 W3omporieccel B 1ieanbHOM ra3e u Ux bubmuoreka [LIOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 crocoOkbI e€ n3meHeHus. Konmmuectso bubnuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrUsi OJHOATOMHOI'O UJEATBHOTO
raza

31 Bunae! remionepenaun buomorexa [OK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMI0EMKOCTD BEIIECTBA.
32 KonunuecTBo TeninoTsl npu Bubmrorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AanadaTHbIN MPOIIECC
3 [IepBblil 3aKOH TEPMOAVMHAMUKHU U €TO bubmmoreka [IOK

NPUMEHEHHE K U30IPOIIeccaM

https://m.edsoo.ru/ff0c5efc




HeoOpaTtumocTs npoiieccos B

34 npupoze. Bropoii 3akoH bubmiorexa LIOK
PHPOAE. BTOP https://m.edsoo.ny/f0c6230
TEPMOJIMHAMUKHI
35 [Mpunnun aevicreus u KI1J[ rerioBoit bubnuorexa [JOK
MallyHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KI1/]
37 DKoJoru4ecKue mpoodIemMbl
TETI0HEPTEeTHKN
18 O06o6marmuil ypok «MoJeKyspHast bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTposbHas padora no reme
39 «MonekynspHas puznka. OCHOBBI bubmmorexa LIOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooOpazoBaHue u KOHIEHCALIHS. bubmuorexa [LIOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOcCom0oTHas M OTHOCUTETbHAS
41 BJIAKHOCTH BO3ayxa. HacklmeHHbIi bubmmorexa LIOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
4 amopdHbIe Tena. AHU30TPONHS bu6mmoreka [IOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. CoBpeMEHHbIE MaTepUalIbl
[InaBneHue U KpuCTaUTH3AIUA.
bu6nunoreka [IOK
43 VenpHas TemioTa IUIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumanus
bubnunoreka [IOK
44 YpaBHeHHe TEII0BOro OanaHca
P https://m.edsoo.ru/ff0c6820
45 DINIeKTpU3alus TeJl. DICKTPUUECKHUI bubmuoteka [IOK




3apsna. ,Z[Ba BHU/JA SJICKTPHUICCKUX

https://m.edsoo.ru/ff0c6bcc

3apsiI0B
IIpoBogHMKH, TUANESKTPUKH U
P P bubnuorexa [IOK
46 MOJTYTPOBOIHUKH. 3aKOH COXPaHEHUS
https://m.edsoo.ru/ff0c6bcc
AJIEKTPUUECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKoH
47 Kynona. ToueuHbIi dJIeKTprUIeCcKHit bubmmorexa OK
y ) p https://m.edsoo.ru/ff0c6ced
3apsi
Hanps>k€HHOCTB 271EKTPUYECKOTO
43 nosist. [IpuHuun cynepno3uuuu bubmmoreka [JOK
SJIEKTPUYECKUX MoJier. JIunun https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTH
Pabota cuit 31eKTpoCcTaTuuecKoro
49 nois. ITorennman. Pa3zHocts bubmmorexa [TOK
' ) https://m.edso0.1u/ff0c600
MMOTEHIINAIOB
[TpoBOAHUKY ¥ AUDIIEKTPUKH B
50 3JIEKTPOCTATHYECKOM I10JIE bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas IpOHUIAEMOCTh
but6mmoreka [JOK
51 DnekTpoéMkocTh. KoHmeHcaro
p a p https://m.edsoo.1u/ff0c7126
DIIEKTPOEMKOCTH TJIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO bubmorexa [IOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGopaTtopHas padota "M3mepenne
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMT AEHCTBUS U NPUMEHEHUE
54 KOHJICHCATOPOB, KOMMHUPOBAITHLHOTO

amnmapara, CTpyMHOIro IpUHTEpa.




DNeKTpOCTaTHYECKasK 3aIIUTa.
3a3eMIIeHHE HIEKTPOIIPUOOPOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. II0CTOSTHHBIN TOK.
Cuna Toka. Hanpspbxkenue.
Conportunienue. 3akoH Oma jyis
y4acTKa Ienu

56

[TocnenoBarensHOE, MapaieibHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHKUKOB. JIabopaTopHas pabota
«M3yueHne cMeIaHHOTO COSAMHEHUS
PE3UCTOPOB»

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTB 3JIEKTPUYECKOTO
ToKa. 3akoH J[xoyns-Jlenna

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

58

3axoH Oma a1 OJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne DJ1C UCTOYHMKA TOKA U
€ro BHYTPEHHET'O COMPOTUBIICHUS»

0.5

bu6nmorexka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHbliil ypok. KoHTpoiabHas
paborta 1o Teme "nekTpoauHamMuKa" /
Bcepoccuiickas npoBepouHast paboTa

but6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O06o0maromuii ypox
«OnexTponunamukay / Bcepoccuiickas
mpoBepoyHas pabora

bu6nunotexa [IOK
https://m.edsoo.ru/ff0c88be

61

DNEKTPOHHAs MPOBOANUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTD
COHpOTI/IBJIeHI/ISI MCTAJIJIOB OT




Temneparypbl. CBEpXIPOBOAUMOCTh

6 DNEKTPUUECKUN TOK B BAKYyME. )
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
[TonynpoBOHUKH, UX COOCTBEHHas U

63 npuMecHas npoBoaumocTs. CBoiicTBa | bu6mmoteka [LIOK
p—n-nepexoxa. [lonynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
npruOOpHI
DIIEKTPUUYECKHI TOK B paCTBOPAX U

64 paciuiaBax 3J€KTPOJIUTOB. | bu6mmoteka LIOK
DIIEKTPOTUTHYECKAS TUCCOIHALIHSL. https://m.edsoo.ru/ff0c82ba
DNEKTPOIN3
DIIEKTPUYECKUI TOK B rasax.

65 CamMocTosATenbHBINA U 1 bu6mmoteka LIOK
HECaMOCTOSITENIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
[Ina3ma
OnexTpudeckrue Npudopsl U

66 YCTPOMCTBA U UX IIPAKTUYECKOE | bubnnorexa [IOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTponbHas pabota 1o reme

67 «Qnektpocraruka. [locTosHHbIN | bu6mmoreka [IOK
3NEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

68 PesepBHblit ypok. O600maronuii ypok | bu6muorexa [LIOK
o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KIIACC

Koau4vecTBO 4acoB DJIeKTPOHHbIE
[
Jr:i-n Tema ypoka Beero Konrpouabsnsie | IlpakTruyeckue il:;:ennﬂ :)Ig:)l;l;(:)?;fenbﬂme
padoTsbI padoThbI pecypesr
[TocTossHHBIC MATHUTHI M KX

| B3aUMoOJercTBHE. MarHUTHOE IIOJIE. 1 bubnnorexa [JOK
Bekrop maruutHOM nHAYKUMH. JInHIN https://m.edsoo.ru/ff0c9778
MarHUTHON UHYKITUH
MarauTHOE 10JI€ MPOBOJHUKA C

) TokoM. OnbIT Dpcreaa. 1 bubnmoreka [IOK
B3anmoaeiicTBre MpOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabota «3yuenue | | bubnnorexa [IOK
MarHUTHOTO IT0JIA KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOAHMK ¢ TOKOM. Cuia Amnepa.

4 JlabopaTopHas pabota | | bubmuoreka [JOK
«HccnenoBanue neiicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MAarHMWTa Ha PamMKy ¢
TOKOM)

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIKYILYIOCS 3apsKEHHYIO YaCTHUILY. 1 bubmmorexa [IOK
Cuna Jlopenma. Pabora cunbl Jlopenna https://m.edsoo.ru/fflcodf4
DOnexkrpomarauTHas uHAyKuus. [Totok

6 BEKTOpa MarHuTHOM uHAYKIMu. IJ1C 1

WHAYKIMU. 3aKOH 3JIEKTPOMArHUTHOMN




nHaykiuu Papajes

Jlaboparopnas pabora
«MccnenoBanue SBICHUS
BHGKTpOMaFHHTHOﬁ HHIAYKIOUH>

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal 50

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKLIUN.
DHEeprusit MAarHUTHOTO TIOJISI KaTYILIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

bubnuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTponcTBa U X
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, AJIEKTPOIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS T1eYb

10

O6006maromuii ypok «MaraHutHoe
I10JI€C. SHCKTpOMaFHI/ITHaﬂ UHAYKIOUA

bu6nmmorexka [IOK
https://m.edsoo.ru/ff0cabg82

11

KonTponbHas pabota mo teme
«Mar"auTHoe 1oJIe€.
DneKTpOMarHuTHasi UHTYKLUS»

bu6nmmorexka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
kosnebanus. [[apmonnueckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKUX KOJeOaHMIA.
[IpeBparenue sHEPrUN

but6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopnas pabota
«MccrnenoBanue 3aBUCUMOCTH
Mepro/Ia MaJbIX KoJeOaHuil Tpy3a Ha
HUTH OT JUTMHBI HUTHU M MacChl TPy3a»

14

Konebarenbublil kKoHTYp. CBOOOAHBIE

Bbubnunoreka [IOK




OJICKTPOMArHMTHBIC KoJieOaHus B
nacajibHOM KoJieOaTeIbHOM KOHTYPCE.
Amnanorus MECXKAY MCXaHUYCCKHUMU U
SJICKTPOMAariuTHbIMHA KOJICOaHHUSIMH

https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHEPIr'n B UACAIBHOM
K0J1e0aTeIbHOM KOHTYpE

bubnnorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyXarommx
KosiebaHusAX. BbIHyX1eHHbIE
MexaHudeckue konebanus. Pezonaunc.
BI)IHY)KIIGHHBIG OJICKTPOMAriuTHLIC
Kosie0aHus

bubnnorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsblii Tok. CHHYCOUAATBHBIN
MepEMEHHbIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKA. AMIUIUTYTHOE U
JEUCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U
HaIPSHKEHUS

bu6nmotexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. IIpousBoacrso,
nepenaya u norpedieHue
JIEKTPUUYECKON SJHEPTUN

19

Y CTpoNCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa epeMEeHHOr0 TOKa, JIMHUN
JJIEKTpoInepesayd

but6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
KynbTypa ncnosnb3oBanus
ANEKTPOIHEPTHH B IOBCEIHEBHOMN
KU3HU




Mexanuueckue BOJIHBI, YCIIOBUA
pacnpocrpanenus. [leproa. Ckopocth

bubnuorexa [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ff0ccas4
[Tonepeunsle 1 MPOI0ABHBIE BOJIHBI
” 3ByK. CKOpOCTB 3BYyKa. ' pOMKOCTH bubmmoreka [IOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
. bubnmoreka [IOK
23 cBoicTBa U ckopocTh. [kana
https://m.edsoo.ru/ff0ccfe0
3JI€KTPOMAarHUTHBIX BOJIH
[IpuHUHUIIBI paTUOCBA3H U
24 TeyeBuAeHus. Pa3Burue cpeacTs
cBA3u. Paguonokanus
25 Kontponbnas padota «Konedanus u bubnnoreka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc618
[IpsamonnHENHOE pacpOCTpaHEHUE
26 CBpeTa B OJTHO oz[HI(J)ITI cpezlepToqeqHLIﬁ bubmmorexa [TOK
p peae. https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyu cBera
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoeHue n3sodpakeHuit B brbsmorexa HOK
’ P P https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3€pKajie
[Ipenomnenne ceera. [lonHoe
)% BHyTpeHHee oTpaxeHue. [IpenenbHblii bubmuorexa [LIOK
YT'OJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKEHUSI
29 JlabopaTtopHas padota «/3mepenue bubnuoteka [IOK
[OKa3arelis MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunssl. [Toctpoenne n3obpaxxeHuii B bu6nuoreka LIOK

nuH3e. opmyiia TOHKOM JIMH3BL.

https://m.edsoo.ru/ff0cddle




VYBeauueHue TUH3bI

Jlaboparopnas pabora

31 «MccnenoBanue CBOUCTB
M300pakeHM B JIMH3aX)
Hucnepcus cBeta. CliokKHBINA COCTaB
0 6ernoro csera. LIer. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
3 Nutepdepennus ceeta. Judpakuus bubnnoreka [IOK
ceera. JIudpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bu6mmoteka LIOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npudOpsl U YCTPOHCTBA U
yCIOBUS MX 0€30M1aCHOTO MPUMEHEHHS
['panu1Ipl NPUMEHUMOCTH
16 KJIacCCUYeCKOW MeXaHUKH. [TocTynmaTel bubnnoreka [IOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH.
bubnunorexa [IOK
37 3aMeIJIeHre BpEMEHU M COKpAILEHHE
https://m.edsoo.ru/ff0cfa42
JUTHUHBI
OHeprus U UMITYJIbC PEIATUBUCTCKON
. bubnuorexa [IOK
38 yacTUIbl. CBsI3b MacChl C SHEPTUEN u
https://m.edsoo.ru/ff0cfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrtponsHas pabota «Onrtuka.
. bubmuorexa [IOK
39 OcHOBBI cIENIMATIBHOM Teopun
https://m.edsoo.ru/ff0cf6{0
OTHOCHUTEIILHOCTH
40 ®otonbl. Dopmyna [lnanka. Dueprus bubnmorexa [IOK




U UMITYJIbC (pOTOHA

https://m.edsoo.ru/ff0cfe16

OTKpbITHE U HCCIIEI0BAaHUE

bu6mmoreka [IOK
41 orod(ddexrra. Onbiter A. .
¢ b https://m.edsoo.ru/ff0cffc4
CrojieToBa
3akonsl potoddpdekra. YpaBHeHUE
42 9ﬁHHIT6§:Ha J'(Iljlq)(l)OTOB(l)(Il))eKTa bubnmorexa LIOK
A ' https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» goroaddexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XMIMHUECKOE EHCTBHE bubmmorexa [IOK
sleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponcTBa U
MPAKTHYECKOE MPUMCHCHHE:
44
¢dorosnemenT, GpoTogaTUHK,
coJIHEeuHasi baTtapest, CBETOIUO/
45 Pemenue 3a1a4 o teme « 3J€MEHTHI bu6mmoteka [IOK
KBAaHTOBOU OIITUKN) https://m.edsoo.ru/ff0d0302
Monenb aroma ToMcoHa. OIBITE
46 Pezepdopna no paccesHuio o-4actu bubmorexa HOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnas monens aTroma
bubnunorexa [IOK
47 IToctynater bopa
TYTATRL HOp https://m.edsoo.ru/ff0d0afa
Uznyuenune u nornoiieHre GoTOHOB
48 i H};Iqe exojie aTOMEIll:Z o Hoqr)o OBHS bubmrorexa LIOK
p pexoa N A yp https://m.edsoo.ru/ff0d0afa
SHEPTHUH Ha Ipyroi. Buasl criekTpos
BomnHoBrbIe cBolicTBa YacTUL. BOJIHEBI
49 ne bpoiina. KopnyckynsipHo- bu6mmoreka [IOK

BOJIHOBOM nyanu3Mm. CIOHTaHHOE U
BBIHY)KJICHHOE U3TyueHUE

https://m.edsoo.ru/ff0d0ca8




50

OTKpbITHE PaTUOaKTUBHOCTU. ONBITHI
Pesepdopna o onpeneneHuo cocrasa
PaZOAaKTUBHOTO U3TyYCHHS

bubnnorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaZOaKTUBHOCTH Ha JKUBBIE
OpraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nydenue

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B JIpe.
SAnepHsle peakuuy. S IepHBINA pEaKTOP.
[TpoGnemsbl, mepCreKTHBEI,
9KOJIOTUYECKUE aCIIEKThI SIACPHON
SHEPIreTUKU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DOnemeHTapHble YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
PErucTpaLyy 3JIEMEHTAPHBIX YaCTHUII.
Kpyrastit cton «@yHaaMeHTalbHbIE
B3aUMOJIEUCTBUS. ENUHCTBO
(bu3nyecKoil KapTUHBI MUPa»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHSI ACTPOHOMHUH.
[IpukiagHoe 1 MUPOBO33pEHYECKOE
3Ha4YE€HHE aCTPOHOMMH. Bug
3B&3aHOTrO HEOa. Co3Be3us, sIpKHe
3BE3/BI, INTAHETHI, UX BUINMOC
nBrokenne. CoaHevHas cucTeMa

56

Comnurte. ComHeyHast akTUBHOCTD.




Ncrounuk sHeprun CosHLa 1 3BE37

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHON
nocieoBaTeabHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPE/ICTaBJICHUSI O IPOUCXOXKICHUH U
sBotonnu CoJHIA U 3BE3]

58

Muneunsiii [Tyte — Hama ['aakTuka.
[Tonoxenue u nuxenue ConHua B
lNanaktuke. ['anaktuku. YEpHBIE ABIPHI
B fAJIpax TraJakTHK

59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe n3nyyeHue.
MeraranakTuka

60

Hepemennsie mpoOaemMbl aCTPOHOMHUH

61

KontponbHas padora « dneMeHThI
aCTPOHOMUU U acCTPOPUIUKU»

62

O606matomuii ypok. Pons pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COLIMAIbHON U
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJIoBeKa

63

O60o0maromuii ypox. Poss u MmecTo
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM Hay4HOU KapTUHE MUPA

64

O6o0matromuii ypok. Posb
(dbuzmveckoit Teopur B PopMUPOBAHUHT




MPECTABICHUN O PU3NIECKOM
KapTHHE MHpa

Oo6o06maromuit ypokx. Mecto
¢bu3nvecKoil KapTUHBI MHEpa B 001IeM

65 1
psy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABJICHUN O IPUPOJE

66 PesepBHbIil ypok. MarautHoe nose. |

9J'IeKTp0MaFHI/ITHa$I WHAYKOHUA

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

66




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC

Kon
NPoBepPsIeMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero 0011ero 06pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha TpUMepax poidb U MeCTO (HU3UKH B
(GbopMUPOBAaHUM COBPEMEHHOM HAy4yHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOUN TEXHUKH U TEXHOJOTHUW, B IPAKTUYECKOHN JEATEIbHOCTU

Ioaen

10.2

Y4uTHIBaTh TPAaHUIBI IPUMEHEHHS U3YUYEHHBIX (DU3HUECKUX MOJICIICH:
MarepuaibHas TOYKa, WHEpIUalIbHAas CHUCTEMa OTCYETa, aOCOJIFOTHO
TBEPIOE TENO, UACAIBHBIN Ira3; MOJAEIN CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEJ, TOYCHHBIM AICKTPUUECKUU 3aps]l — NpPU PEIICHUH

¢bu3nveckux 3a1ad

10.3

Pacnio3naBaths ¢u3uueckue siBieHUS (MPOIECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJSIPHO-KUHETUUYECKOH Teopun
CTPOEHHUsl  BellecTBa M DJEKTPOAMHAMHMKH: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHUE, CBOOOJHOE MajeHue
TeN, JBUXKEHHE I10 OKPYKHOCTH, WHEpIHs, B3aUMOJICHCTBUE TEII;
mudp¢y3us, OpOyHOBCKOE [BUKEHHE, CTPOCHHME JKHJIKOCTEH U
TBEPIABIX  TeJI, M3MEHEeHHWe o0bEéMa Ten Tpu  HarpeBaHUU
(oxNaXaeHuM), TelJIoBOe pPaBHOBECHE, HCIapeHHe, KOHJEeHCaIus,
IUIaBJIEHHWE, KPHUCTAUIM3alMsl, KWIIEHHWE, BIIAXHOCTh  BO3/yXa,
MOBBILLICHUE JIaBJICHUS Ta3a MpPU €ro HarpeBaHUU B 3aKPHITOM COCYIE,
CBSI3b MEXIYy IapaMeTpaMH COCTOSHHUS Ta3a B M30Ipolieccax;

QJICKTpHU3aluA TCll, B3aUMOJCHCTBHUE 3apsaa0B

10.4

OnwuceiBaTh MEXaHWYECKOE JIBWKEHHME, HUCHOJb3yd (uznueckue
BEJIMYUHBL: KOOPAMHATA, IIyTh, IEpEMEILIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tella, CWIa, HMIYJbC Tela, KHHETHYECKas DHEPIus,
MOTEHIIMAJbHAs JHEpPrusi, MeXaHudeckass paboTa, MeXaHH4yecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
UCIOJb3YyEMBIX BEIMYMH, MX O0O3HAueHHs] M EAWHUIIBI, HAXOIUTh
(hopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEIHUUHY C JAPYTUMHU

BEIIMYMHaAMHU

10.5

OnuceIBaTh HN3YYCHHBIC TCIIJIIOBBIC CBOHMCTBA TE€I H TEINIOBBIC




SIBJICHHSI, HCIOJb3ys (PU3MUECKUEC BEIWYMHBL. JaBJICHUEC Trasa,
TEMIeparypa, CpEIHss KHHETHYECKash OSHEPrusi  XaOoTHYECKOIo
JBWDKCHUS ~ MOJICKYJ, CpEIHEKBaJpaTUYHAs CKOPOCTh  MOJICKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHssA  OHEprus, paboTa rasa,
KO3 (QUIIMEHT TOJE3HOTr0 JEWCTBUS TEIUIOBOTO JBUTATENS; MPH
OIHCaHHUU IPaBUJIBHO TPaKTOBaTh busndeckuit CMBICIT
UCIIOJIb3YEMBIX BEIHUYUH, HUX OOO3HAYCHUS W CIUHMIbI, HAXOHUTh
(bOopMyJIBI, CBA3BIBAIOIINE TAHHYIO (DU3HUCCKYIO BEIHUUHY C APYTUMHU

BCJIMYMHaM

10.6

OnuceiBaTe M3y4EHHBIE DJJICKTPUYECKHE CBOMCTBA BEIECTBA U
QJIEKTPUYECKUE  SIBICHUS  (NIPOIECCHI), HCHOIB3ysd  (HU3UUECKue
BEJINYUHBI: AIEKTPUYECKUI 3apan, JIIEKTPUYECKOE oie,
HAaIpsOKEHHOCTh  IOJIA, IOTEHLMANI, PAa3sHOCTh IIOTEHLHAIOB; IIPH
OINMCaHUU MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI MCIIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIB; YyKa3blBaTh (HOPMYIIBI,
CBA3BIBAIOLME JIAHHYI0  (DU3UYECKYI0 BEJIMYMHY C  JPYIrUMH

BCJIMYMHaAMH

10.7

aQHAIM3UPOBATh (U3MYECKUE TIPOLECCHI W SIBJICHUS, HCIOJB3Ys
(bU3MYeCcKre 3aKOHBI M MPUHIIUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAHWYECKOW IHEPIuH,
3aKOH COXPAHEHHS UMITYJIbCA, IPUHIUII CYIEPIIO3UIUNA CHJI, IPUHITUIT
paBHOMNpaBUsl MHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJSIPHO-
KUHETUUYECKYI0 TEOPUIO CTPOEHUs BEILIECTBA, T'a30BbIC 3aKOHBI, CBA3b
CpeaHeld KUHETUYECKOM HDHEPruu TEIUIOBOIO JBHKEHHUSI MOJIEKYN C
aOCOJIIOTHOW TeMITepaTypol, TMEPBBIA 3aKOH TEPMOIUHAMUKH; 3aKOH
COXpAaHEHUs JJIEKTPUYECKOro 3apsna, 3akoH KyioHa; mpu 3TOM
pasnuyath CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIPAKCHUC U YCIIOBUSA (FpaHI/ILIBI, 06J'IaCTI/I) MMPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC NPHUHIUIBI JACHCTBUSA MAaIIUH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyarh yclIoBUSA UX 0€30MacHOro

HUCIIOJIB30BaHHUA B HOBC@JIHGBHO?I KHU3HU

10.9

BBITIOMHATE SKCIIEPUMEHTHI IO UCCIEA0BAHUI0 (GU3UYECKUX SBICHUN U
IIPOLIECCOB € MCMOJB30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUM; NPH
aToM (opmynupoBaTh MpobieMy (3amady) W TUIOTE3Y YYEOHOTO
JKCIIEPUMEHTa,  coOupaTh  YCTAaHOBKY U3  TPEAJIOKEHHOTO

00opynoBaHus, MPOBOJUTH OMBIT U POPMYITUPOBATH BHIBOJIbI

10.10

OCYHIGCTBJ'IHTI) OpsAMBIC W KOCBCHHBIC HU3MCPCHUA (1)H3H'—I€CKI/IX

BCJIMYHH, IIpU 3TOM BBI6I/IpaTL ONTUMAIIBHBIN CIIOCO0 HU3MCPCHUA U




HUCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKHU HOI‘peH_IHOCTeI\/JI H3MepeHPII>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (PU3NYCCKUMHU BEIUYUHAMH C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHHH; TIPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PHKCHUPOBATh PpPE3y/lbTAaThl IMOJYYCHHOH 3aBUCUMOCTH
(u3HYECKUX BEIMYHMH B BUJIE TaOIHI] U TPapUKOB, ACTIATh BHIBOABI 110

pe3yibTaTaM UCCICI0OBAHUA

10.12

CoOmomaTh mpaBmia O€30mMacHOr0  Tpyda MNpU  IPOBEICHHUH
HCCIAEAOBAaHUN B  paMKax Y4eOHOro OKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOW U MPOEKTHOM JNESITEIBHOCTA C HUCIOJIb30BAHUEM

W3MEPUTENBHBIX YCTPOUCTB U JIA0OPaTOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHble 3a7a4M ¢ SBHO 33JaHHON (PU3MUECKONW MOJEIBIO,
UCTONB3ysl (PU3MYECKHE 3aKOHBI M TPUHIMIIBI, HA OCHOBE AaHaJH3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATh
¢u3nyeckue BEIUMUUHBI U (OPMYIIbI, HEOOXOIUMBIE I €€ pelleHus,
MIPOBOAUTH PACUYETHI U OLIEHUBATH PEATbHOCTh MOJIyYEHHOTO 3HAYEHUS

(bu3HUECKOI BeTMUUHBI

10.14

Pewarp KaueCTBEHHbBIC 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUMUBYIO IEMOYKY PACCYXKIACHUIN C OMOPON HA M3yYCHHbBIC

3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

10.15

Wcnonp3oBaTh mpu  pelmieHud y4eOHBIX 3a7ad  COBPEMEHHBIE
UH(POPMAIIMOHHbIE TEXHOJIOTUU JUIsl TOMCKa, CTPYKTYPUPOBaHUS,
UHTEpOpETallMd M MPEICTaBICHUS y4yeOHOM M Hay4dyHO-NOIMYJISIPHOMN
nH(pOpMaLIUY, TOJYYEHHOW W3 PA3JIMYHBIX MCTOYHHMKOB; KPUTUYECKU

aHAIM3UPOBATh NOTYYaEMYI0 HH(POPMALHIO

10.16

[IpuBonuTh mpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE IMPOLIECCOB OKPYXKAIOLIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonb3oBaTh TeOpeTHYECKHE 3HAHUSA MO (PU3MKE B IMOBCEAHEBHOM
KHU3HH 7151 o0ecriedeHns 6e30MacHOCTH pu oOpalieHuu ¢ npudopamu
U TEXHUYECKMMHU YCTpOICTBaMH, Ui COXpAaHEHHUS 370pOBb H

COOJTIOICHHSI HOPM DKOJIOTUYECKOTO MOBEICHUS B OKpY-KaroIlel cpezie

10.18

PaGorare B rpymnmne ¢ BBHINOJIHEHHEM DPA3IUYHBIX COIMANIbHBIX POJIEH,
IUIaHUPOBaTh ~ paboOTy  TPYIIbI,  pPalUOHAIBHO  paclpeiensiTh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATEIbHOCTh B HECTaHIApTHBIX
CUTyalUsIX, aJCKBAaTHO OLICHUBATh BKJAJ KaXXJIOTO M3 YYaCTHUKOB

IpyNIbl B pelIeHHue paccMaTpuBaeMoi mpooOIeMbl




11 KITACC

Kon
NPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero 0011ero 00pa3oBaHus

11.1

JleMOHCTpUpOBaT, Ha TpUMEpPax poidb W MeCTO (PU3UKU B
(hopMHUPOBaHHHM COBPEMEHHOW HAy4YyHOW KapTHHBI MUpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTHM, B MPAKTUYECKOUN IEATEIIbHOCTH

JFO/IEH, LIEIIOCTHOCTD U €IMHCTBO (PU3MYECKON KapTHHBI MUpPA

11.2

Y4YUTBIBaTh TPAHULIBI TPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJETICH:
TOYEUYHBIN JIEKTPUYECKUM 3apsl, SAEpHAs MOJEIb aToMa, HyKJIIOHHAs

MOACJIb aTOMHOI'O g1pa ITPpH PCIICHUN (1)I/I3I/I‘I€CKI/IX 3aaa4

11.3

Pacnio3naBate ¢usnueckue sBACHUS (MPOIECCHI) U OOBICHATH UX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAHTOBOW  (PU3UKH:
ANEKTPUYECKasi TMPOBOJUMOCTh, TEILIOBOE, CBETOBOC, XHMHUYECKOE,
MarHuTHOE  JICUCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
JIEKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MAarHUTHOTO TOJS  Ha
MPOBOJHUK C TOKOM H JBWKYIIMICS 3apsil, 3JIEKTPOMAarHUTHBIC
KojeOaHWUs W BOJHBI, TNPSIMOJIMHEHHOEC pacCIpOCTpaHEHUE CBETa,
OTpakeHHe,  TMpelnomiieHue, uHTepdepeHus, audpakuus u
MoJIIpU3alvsl CBeTa, AHUCIEpCcHs cBeTa, (GoTodneKTpudeckuil d3hdext
(boTtoapdexrt), cBeTOBOE MaBieHHE, BO3HMKHOBEHUE JIMHEHYATOrO
CIEeKTpa aromMa BOJOpOJa, €CTECTBEHHass W  HCKYCCTBEHHAas

PaaAuOaKTUBHOCTDb

11.4

OnuceiBaTh M3y4YCHHBIE CBOMCTBa  BemIecTBa  (DJIIEKTPUUYECKUE,
MarHuTHbBIE, ONTHYECKHE, DIEKTPHUUYECKYI0 MPOBOAUMOCTh Pa3TUYHBIX
Cpel) U DJICKTPOMArHUTHbBIE SIBI€HUSA (IIPOIECCHI), HCIOJb3Ys
¢u3nueckre BEIWYMHBI:  JJEKTPUUECKUH  3apsa], Ccuila  ToKa,
QJIEKTPUUYECKOE  HANpPSDKEHHWE,  AJIIEKTPHUECKOE  CONPOTHBIICHHE,
paszHocTh moTeHnuanoB, DJC, paboTa Toka, MHAYKIMS MarHUTHOTO
mons, cuna Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH,
OHEPTUA JSJICKTPUICCKOIr0 W MArHuTHOI'O HOJ'ICfI, nepuoa U 4actora
KoJieOaHu# B KoJIeOaTEILHOM KOHTYpE, 3apsil M CHjia TOKa B TIPOIIecce
TAQPMOHHYECKUX  3JEKTPOMArHUTHBIX KoJe0aHuH, boxycHOE
paccTosiHMe W ONTHUYECKash CWJIAa JUH3bI;, TMPU OMHMCAHUU TMPABUILHO
TPaKTOBATh (1)H3quCKHﬁ CMBICJI HCII0JIB3YEMBIX BCJINYHH, nux
0003HAaUYEeHUsI W €IWHUIBI, YKa3blBaTh (OPMYJbl, CBS3bIBAIOIINE

JTaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTMMH BeTMUYMHAMU




11.5

OnuceIBaTh HU3YUCHHBIC KBAHTOBLIC ABJICHUA U MPOLCCCHI, UCIIOJIb3Ys
(1)I/I3I/I‘-IGCKI/I€ BCJIMYHHBI: CKOPOCTH JBJICKTPOMATHUTHBIX BOJIH, AJIMHA
BOJIHBI MW 4YacCcTOoTa CBC€TA, JHEPrusd MW HMITYJIbC (bOTOHa, nepuon
mojypacrnaga, OHEprusa CBA3M AaTOMHBIX AIACP; IIPH OIIHMCAaHUH
IIpaBHUJILHO TPAKTOBATb (1)H31/I‘IGCKI/II71 CMBICJI HUCIIOJIb3YCMbIX BCJIWYHH,
nX 0003HAUYCHHUS U CAWHUIBI; YKAa3bIBATb q)OpMy.TIBI, CBA3bIBAIOIINEC
JaHHYIO (1)I/I3I/ILI€CKYIO BCIIMYMHY C APYTrMUMU BCIUWYWMHAMH, BBIYUCIIATH

3HAa4YCHUC (bHSH‘ICCKOﬁ BCIIMYHHBI

11.6

Ananmu3upoBath (U3MYECKHE TPOLECChl W SIBICHUS, HCIIOIb3Ys
¢usznyeckue 3aKOHBl M NOpUHOMOBL  3akoH OMa,  3aKOHBI
MOCTIEIOBATEIBHOTO W TapaUICIbHOTO COCTUHEHHUS MPOBOJHHUKOB,
3akoH Jlxoyns — JIeHIa, 3aKOH 3JIEKTPOMArHUTHON WHIIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PAaCcIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHSI CBETA,
3aKOHBl  IIPEJIOMJICHUS  CBETa, ypaBHEHHWE  OUHIUTEHHA  JUIs
dotorddekra, 3aKOH COXpAaHCHHUS DHEPrUU, 3aKOH COXPAHCHUS
UMIYJIbCa, 3aKOH COXPAHEHWS JJICKTPUYECKOro 3apsijia, 3aKoH
COXpaHCHHMsS  MacCOBOTO  4YHClla, TMOCTyiatel  bopa,  3akoH
paIMOAaKTHBHOTO pacmaga; Npd  OTOM  Pa3IU4aTh  CIOBECHYIO
(OpMyYIHPOBKY 3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAKEHUE U YCIIOBHUS

(rpaHuIbl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’IS[TI) HalpaBJICHUC BCKTOpa HWHAYKIIHU MArHUTHOI'O II0JIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHiia

11.8

Ctpoutrb ¥ ONHCHIBAaTH HM300paKEHUE, CO3[AaBAEMOE  IUIOCKUM

3€pPKaJIOM, TOHKOW JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3NYECKUX SBICHUN U
MIPOLIECCOB € UCHOIb30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUM; MPH
3ToM (GOpMYIMpOBaTh MpobieMy (3a7ady) M THUIOTE3y Y4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  IPEUIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPpOBOAUTD OIIBIT U (l)OpMy.]'II/IPOBaTB BBIBOJBI

11.10

OcymiecTBisTh MpsIMblE W KOCBEHHBIE U3MEpEHUs (PU3HMUECKUX
BEJIMYMH; TPU ATOM BBIOMpAaTh ONTUMAJBHBIM CHOCOO WM3MEpEeHUs u

HUCITIOJIB30BaTh U3BECCTHBIC METOABI OLICHKH HOFpeHIHOCTeﬁ HSMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIUYHH C HUCHOJIb30BAHHUEM
NpSAMBIX ~WM3MEPEHHUH; TPU OTOM KOHCTPYHMpPOBaTb yCTaHOBKY,
¢ukcupoBaTh pe3yJabTaThl IOTYYEHHOH 3aBUCHUMOCTH (PU3UYECKHX
BEJIMYMH B BUJE TaOIUI U rpadUKOB, AeNIaTh BHIBOJBI IO pe3ysbTaTaM

HCCIEN0BaHUs




11.12

Cobnromate mpaBwia  0e30MacHOro  Tpyda TNpU  HPOBEICHHUH
UCCIICIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
UCCIIEI0BATENILCKOW U MPOEKTHOM AEATENbHOCTH C HCIIOJIb30BAHHEM

WU3MEPUTENBbHBIX YCTPOMCTB U J1a00paTOpHOTrO 000pYyIOBAHUS

11.13

Pemate pacuérHple 3a/auu C SBHO 3aJlaHHON (DU3WYECKON MOJIEIBIO,
HCIIONB3Ysl (PU3MYECKHE 3aKOHbI M IPHHIMIIBI, Ha OCHOBE aHaIM3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
(dusznueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEATBHOCTh MOJYYEHHOI'O 3HAYCHUS

(bu3nuecKoil BeIMYUHBI

11.14

Pemate Ka4yC€CTBCHHBIC 3aJa4u: BBICTpanBaThb JJOIrNYCCKHU
HCTIPOTUBOPCUUBYIO LCIIOYKY paCCY)I(I[eHI/Iﬁ C OHOpOI>'I Ha U3YYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IC SABJICHUSA

11.15

Hcnonp3oBaTe MHpU  pelIieHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPHPOBAHUS,
WHTEPIPETAlMA M TPEICTaBICHUS y4eOHOW W HayYHO-IOIYJISIPHON
uH(pOpMaLUY, TOTYYEHHOH M3 Pa3IMYHbIX MCTOYHHUKOB; KPUTUYECKH

aHAIIM3UPOBATh OJIY4aEMYI0 HH(POPMALHIO

11.16

OOBSACHATH NPUHIUINBI JEHCTBUS MAlllMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3nnyarh YCIOBUS MX O€30MacHOrO HMCIOJIb30BAaHUS B

OBCETHEBHOMN KU3HU

11.17

[IpuBoauTE HpuUMeEpHl BKJIaAa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKHU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOILEr0

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb30BaTh TeOpeTHYECKHE 3HAHUSA MO (PU3MKE B IMOBCEAHEBHOM
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palieHuu ¢ npudopamu
U TEXHWYECKHMMH YCTPONCTBaMH, Ui COXpPAaHEHHS 3I0pPOBbS H

COOJIIOICHHSI HOPM 3KOJIOTUYECKOTO MOBE/IEHUS B OKpPY Kalolllel cpenie

11.19

PaGorare B rpyIime c BBHIIOJHEHHUEM Pa3IMYHBIX COLHUAIBHBIX POJIEH,
IUIaHUPOBaTh ~ paboOTy  TPYyNIbl,  palMOHAIbHO  PaCHpelemsTh
0053aHHOCTH ¥ IUIAaHUPOBATh JEATEIbHOCTb B HECTaHJAPTHBIX
CUTyallUsIX, AJEeKBAaTHO OLICHMBATb BKJAJ KaXJOr0 W3 YYaCTHUKOB

TPYIIIBI B pEIIeHNE paccMaTprUBaeMol MpoOIeMbl




IMPOBEPAEMBIE DJEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon
pasaea

Koa nposepsiemoro
3J1eMeHTa

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUSA

OU3NKA U METO/IbI HAYYHOI'O ITO3HAHUA

1.1

O®usznka — Hayka o npupoge. Hayuneie
METO/Ibl TTO3HAHHUS OKpYKaroIiero mupa. Poib
OKCIEpUMEHTa M TEOpUH B  IIpOIEcce

MO3HAHUS IPUPOJIBI. DKCIEPUMEHT B (PHU3HKE

1.2

MogenmupoBanue (U3NYCCKUX  SBJICHUH |
npoueccoB. Hayunsie runoressl. Puznyeckue
3aKOHBl U TeOpUH. ['paHHIbl TPUMEHHUMOCTH
(bu3znUecKux 3aKOHOB. [TpuHIMT
cooTBercTBUsl. Pomb u Mecto (QU3MKH B
(dhopMUpOBaHUM COBPEMEHHOI Hay4YHOU
KapTUHBI Mupa, B MIPAKTUYECKOU

JIESATEIbHOCTH JIFOJEH

MEXAHUKA

#HHParHH#KITHEMATUKA

MexaHU4ecKoe IBHKEHHE. OTHOCHTENHHOCTD
MEXaHUYCCKOI'O JBHMKCHNA. Cucrema otcuéra.

Tpaekropust

2.1

2.1.2

[lepemenienne, cKOpocTh (CpelHsss CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M yCKOpPEHHE
MaTepUalbHOM TOYKH, MX MPOEKLIMHU Ha OCU
CHUCTEMBI KOOpJIMHAT. Crnoxenue

MEPEMELEHUI U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHEIHOE JBIKEHUE. I'padpuku
3aBUCHUMOCTH KOOpJUHAT, CKOpPOCTH,
YCKOpEHUS, IyTH u MepEMEIECHUS

MaTepHaHLHOﬁ TOYKHU OT BpEMCHU




2.14

CBoOoaHoe nmazeHue. Y CKopeHue CBOOOIHOTO

naacHus

KpuBonuuerinoe nBrmkenue. PaBHOMepHOE
JBUXKCHHC MaTepHaJIBHOﬁ TOYKH 1o
OKPYXKHOCTH. YTIIOBas CKOPOCTb, JIMHEHHAs
CKOpOCTb. Iepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

Texuuueckue YCTpOMCTBA: CIHJIOMETD,
JIBIDKCHHE CHapsIOB, IIEMHBIE U pPEMEHHBIC

nepeaayn

[IpakTrnueckue paboThL. Nzmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOIIEHUS MEXIY MYTIMU, NPOUIECHHBIMU
TEJIOM  3a  TIOCJIENOBaTElbHBIE  PAaBHbBIC
MIPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBWKEHUHM C HAayaJlbHOM CKOPOCTHIO, PaBHOU
Hy0. M3ydeHne IBUKEHUS apuKa B BSI3KOU
KUAKOCTH.  M3yueHue  JOBUMKEHMS — Tena,

6pOIJ.IeHHOFO TOPU30OHTAIIBHO

22

##PartH TTHAMUKA

2.2.1

ITpuHumn OTHOCHUTEIIBHOCTH I"amanes.
IlepBenii 3akoH HeroToHa. MHepumanbHbIe

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cynepno3unuu

CUII

223

Bropoii 3akoH HproTOHa 11 MarepualbHON
TOYKM B MHEPHUAIBHOM CHCTEME OTCYETa
(UCO). Tpernit 3axkon Hprorona  mns

MaTCpHAIbHBIX TOUYCK

224

3aKOH BCEMHPHOTO TAToTeHUs. Crila TSKECTH.

HepBaﬁ KOCMHUUYCCKasd CKOPOCTb. Bec tena

225

Cuna ynpyroctu. 3akoH I'yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHuUs

CKOJIb2KCHHUA )51 cuiia TPCHUA ITOKOA.




Koaddumment tpenus. Cuna conpoTHUBICHUS

IIprU ABUKECHUH TEJIa B X)KUAKOCTH HUJIM Ia3c

227

HOCTYHaTeJ'IBHOG M BpamaTCJIbHOC ABUXKCHUC

abCOFOTHO TBEPIOTO Tela

2.2.8

MOMCHT CHUJIBI OTHOCUTCJIBHO OCHU BpaH.[eHI/IH.
[Tnedo cwitbl. YCIIOBUS paBHOBECHS TBEPIOTO
tena 8 UCO

229

TexHuueckue  yCTpOMCTBA:  IOJUIMITHUKY,

JABMIKCHUC HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotsl. M3ydyenue nBmxeHus
Opycka 1O HaKJIOHHOM IUIOCKOCTH  TOJ
JefCTBUEM HecKoIbKux cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAOIIUX
B JehopMUpyeMON MpPY>KUHE U PE3UHOBOM
oOpasme, OT BeNMWYMHBI WX jAedopMarum.
HccnenoBanue yciaoBuil paBHOBECHUS TBEPIOTO

TCJIa, UMCIOLICTO OCh BpalllCHUSA

23

##H#ParH#3AKOHBI COXPAHEHW A B MEXAHUKE

NMiynbc  MarepuallbHOM  TOYKH, CHCTEMBI

2.3.1 MaTepualibHbIX To4ek. Mwmmynbc cuiiel u
M3MEHEHNE UMITYJIbCa Tela
232 3akoH coxpaHeHuss umnyiasca B HCO.
o PeaxTnBHOE IBMKEHNE
233 PaGora cumbl
234 MouHOCTb CHIIBI
53 Kunernueckas sHeprus MaTepuaibHOU TOUYKH.
o Teopema 0 KHHETUYECKON SHEPTUU
[Torenumansnas sHeprus. [loTeHuumanbHas
36 SHEPIUs yIpyro nedopmMupoBaHHOM
o npyxuHbl. IloreHumanbHas oSHeprust —Tena
BOJIN3U MOBEPXHOCTH 3eMIIU
[ToTeHuManbHBIE M HENOTEHIMAIBHBIE CHIIBIL.
2.3.7 Cesi3b  pabOTBI HEMOTEHIUATBHBIX CHJI C

N3MCHCHHEM MEXaHHYIECKOM OHEPrun




CHCTEMbI TECII. 3aKkoH COXpaHCHUA

MEXaHU4JeCKOM SHEPrun

2.3.8 Yrpyrue v Heynpyrue CTOJIKHOBEHUS
3.9 TexHHUYEeCKHEe yCTpPOMCTBA: IBUKCHHE PAKeT,
o BOJIOMET, KOIIEp, PYKUHHBIN TUCTOJIET
[TpakTiueckne pabotel. M3yueHuwe cBs3M
53,10 CKOpOCTEH Tel TIpu HEYmpyroM yuape.

HCCJ’IGI[OB&HI/IG CBsA3HU pa6OTBI CHJIbI C

W3MEHEHHEM MEXaHUYCCKOM OHCPTHHU TCJIa

MOJIEKYJISAPHA S ®U3UKA U TEPMOAMHAMUKA

3.1

H###Par###OCHOBBI MOJIEKY JIIPHO-KMHETUYECKOM TEOPUU

OcHOBHEIE HOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKOU TEOPHH. BbpoyHoBckoe
newkenue. luddysus. Xapakrep ABHKCHHUS U

B3aMMOJICHCTBHS YaCTHUI] BEIlleCTBa

Mogenu CTPOCHHA TI'a30B, )I(I/I,Z[KOCTeﬁ n
TBépI[LIX TCI n 00BsICHEHHE CBOMCTB

BEIIIECTBA HA OCHOBE dTUX MOJCICH

Macca wMonekyn. KommuecTBo — BemiecTsa.

[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus

Mounenb UIeaTbHOTO rasa. OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON

TCOpHUU UJCATIBHOI'O T'a3a

AOGcomoTHas TeMIiepaTypa Kak Mepa cpeiHei
KMHETUYECKOW dHEPruu TEIIOBOTO JIBUKEHUS

yactull ra3a. [llkana remneparyp Kenbruna

3.1.7

VpaBuenne Kianeiipona — MeHneneesa.

3akoH [lanpTOoHA

I"azoBbIe 3akoHBI. M30mponieccsl B UI€aTbHOM
ra3c¢ C NMOCTOAHHBIM KOJMYCCTBOM BECIICCTBA.

u30TepMa, 130xopa, nzodapa

TexHuueckue YCTpOMCTBa: TEPMOMETD,




OGapomeTp

3.1.10

[TpakTnueckue pabotel. M3mepeHue Macchl
BO31lyXa B KJlacCHOW komHare. MccrnenoBanue
3aBUCUMOCTH MEXJy [apaMeTpaMu COCTOSHUS

Pa3pEKEHHOI'O Ira3a

32

OCHOBbI TEPMOJIMHAMMUMKH

3.2.1

Tepmoaunamuyeckass cuctema. BHyTpeHHss
SHEPrusi TEPMOAMHAMHYECKOM CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHHUS

322

KonuuectBo TemnoTsl u pabota. BHyTpeHHss

OHEPIHA OAHOATOMHOI'O UACAJIBHOI'O Ira3a

323

Bunel Tennonepenaun:  TEIIONPOBOIHOCTD,
KOHBEKUUA, U3JydeHUE. TermIoéMKOCTh Tela.
YiaenpHas TEIUIOEMKOCTb BelllecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI ITPH TCIIOIICPEAAUC

324

IlepBbIit 3aK0H TepMoauHaMuKH. [Ipumenenne
IIEPBOTO 3aKOHa TEPMOJNHAMUKHU K
u3onpoueccaM. ['papudeckas MHTEpHIpETALUI

paboThI raza

3.2.5

TermoBble MamuHbl. [IpuHIMIBL AEHCTBUA
TeIIOoBbIX MammH. [IpeobpazoBanusi >HEepruu
B TemwioBbIX  MammHax. Koadduunent
nonesHoro  neiictBus  (manmee —  KIIJI)

teroBoil mammHbl. [{ukn Kapuo u ero KITJ{

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mpolieccoB B MPUPO/IE.
TemmoBsle JIBUTATEIIH. DKOIOrHIeCcKUe

pOOIJIEMBI TEIUIOOHEPTEeTUKU

3.2.7

TexHuueckne YCTpOICTBa: JIBUTaTENb
BHYTPEHHETO CrOpaHusl, OBbITOBOI

XOJIOAUJIBHUK, KOHAUIWOHED

3.2.8

[IpakTueckue pabotsl. 3Mepenue yaenbHo

TETUIOEMKOCTH

3.3

###Par### Al PEIATHBIE COCTOAHMA BEHHIECBA. ®A30BBIE




ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u konaeHcauus. Mcnapenue
u KUIICHHE. VY aenbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTyphl

KUIICHUS OT JaBJICHHUA

332

AOCOIIOTHAsS M OTHOCUTENbHAS BJIAKHOCTD

BO3Ayxa. HachllieHHbIN nap

333

Teépnoe TEJIO. Kpucraimumueckue u
amopduble Tema.  AHHM30TPONHUS  CBOWCTB
KPHUCTAJLJIOB. Kunkue KPHUCTAJLIBL

CoBpeMeHHbIE MaTepUabl

334

IInaBneane u KpucCTaJlJIn3anus. VY nennHas

TCIIJI0TA I1JIaBJICHHUA. Cy@]’[HMaHHfI

335

ypaBHCHI/Ie TEII0BOro OajlaHca

3.3.6

TexHudeckne yCTpOHCTBA: THUTPOMETpP H
MICUXPOMETP, KaJIOpUMETD, TEXHOJIOTUU
MOJIY4EHUSI COBPEMEHHBIX MaTepHaJIOB, B TOM

YUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTHHU

3.3.7

IIpakTnyeckue paboTHI. H3mepenue

BJIA’JKHOCTHU BO31yXa

SJIEKTPOJJUHAMUKA

4.1

H#HH#HPar# O JIEKTPOCTATUKA

OnexTpuzanus Ten. DIeKTpruuecKuil 3apsaa. J(sa

BU A SJICKTPUICCKUX 3apaa0B

4.1.2

HpOBOI[HI/IKI/I, AUSJICKTPUKU u

MOJIYIpOBOAHUKHN

4.13

3akoH COXPAaHCHUA SJICKTPUICCKOI'O 3apsaa

4.14

B3aumopeiictBue 3apsaaoB. 3akoH Kynona

DnexTpudeckoe ToJIE. Hampsk€HHOCT
DIIEKTPUYECKOTO TIOJIAL. [TpuHn
cynepnosuiuu.  JIMHMM ~ HanpsHKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

PabGora cun QJICKTPOCTATUICCKOI'O I1OJIA.

ITorenmnuan. Pa3HOCTE IOTEHIIMAJIOB




HpOBO,Z[HI/IKI/I U OUSJICKTPUKKU B MOCTOAHHOM

4.1.7 ANeKTpUdYeckoM  mnosie.  Jlusnekrpudeckas
IIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konpnencarop.
4.1.8 ONEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOopa.
OHeprus 3apsKEHHOI0 KOH/IeHcaTopa
TexHuueckue  yCTpOMCTBA:  BIIEKTPOCKOIL,
419 AIIEKTPOMETpP, DJIEKTpOCTAaTUYECKasl 3alluTa,
o 3a3eMJIeHUE DJIEKTPONPUOOPOB, KOHIIEHCATOP,
KCEPOKC, CTPYHHBIN IIPUHTED
4110 [TpakTryeckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOHICHCATOPA

4.2

HHHPart##IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEAX

YcnoBus CYIIE€CTBOBAaHUA ITOCTOSAHHOI'O

4.2.1 AeKTpUUecKoro Toka. Mcrounuku Toka. Cumna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenune. 3akon Oma Ji71s yyacTka Lenu
123 DNEKTPUUECKOE COIMPOTUBIEHHUE. Y IETBHOE
o COINPOTHBIICHUE BEIIIECTBA
424 [TocnenoBarenbHoOeE, napajieNbHOe,
o CMEIIAaHHOE COEIMHEHNE IPOBOAHNUKOB
Pabora snektpuyeckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenua
4.2.6 MoIHOCTb AJIEKTPUYECKOTO TOKA
anekTpoiBkymas cuia (manee — IJC) u
427 BHYTPEHHEE CONPOTUBJICHHE HCTOUYHUKA TOKA.
o 3akoH Owma gans  MONHOM — (3aMKHYTOM)
anekTpuyeckoil nenu. Koporkoe 3ambikanue
DNeKTpoHHas MIPOBOJMMOCTH TBEPABIX
428 METaJJIOB.  3aBUCHMOCTb  CONPOTHUBIICHUS
o METAaJUIOB oT TeMIepaTyphl.
CBepXIpoBOIUMOCTh
4.2.9 OnexTpuueckuid TOk B BakyyMe. CBoiicTBa




SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonuuku. CoOCTBEHHAs U IPUMECHAs
MPOBOAMMOCTh TMONXYIPOBOAHUKOB. CBOICTBa

p-n nepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYeCKU  TOK B DIJIEKTPOJIUTAX.
DNeKTpOIUTHYECKAs JccoLuanus.

DNEKTPOIn3

4.2.12

DNEeKTPUUECKUA TOK B ra3ax.
CaMOCTOSTENbHBIE W HECAMOCTOSITENILHBIN
paspsa. Pa3nuyHbie TUIBI CaMOCTOSITEIBHOTO

paspsiaa. Momuus. [Tnazma

4.2.13

Texnuueckue YCTpOMCTBA: amIepMmerp,
BOJIETMETP,  pEOCTaT, MCTOYHUKU  TOKa,
JIEKTPOHArPEBATEIIbHBIE IpudopHl,
3JIEKTPOOCBETUTENBHBIE PUOOPHI, TEPMOMETP
COIIPOTHUBJICHUS, BaKyyMHBII IUOJ,
TEPMUCTOPbI u (doTope3ucTopsl,

HOJ'IyrIpOBOI[HHKOBHfI Au04, raJlbBaHUKa

4.2.14

[TpakTyeckue paboTHI. N3zyuyenne
CMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenne OJIC HUCTOYHMKA TOKa U €ro
BHYTpPEHHEro comnpoTuBieHus. Habmonenue

DIIEKTPOIIH3a

11 KITIACC

Kon Konnposepsiemoro
pasaena 3j1eMeHTa

IIpoBepsiemble 3J1eMEHTHI CO/IePKAHUS

4

SJIEKTPOJJMHAMUKA

#H#H#HPartH#M AT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHAA MUHAYKLMUA

43.1
43

ITocTtosiHHEIE MarHuThl. B3amMmoneicTtBue

IOCTOAHHBIX MAarHuTOB

432

MarnutHoe mone. BekTtop MarHUTHOM

HWHAYKIIAU. HpI/IH]_[I/IH CYIICPIIO3UIINH.




Jluanmm MarautHOM wuHAYKUMH. KaptuHa
JMHUMA  MarHUTHOM  MHAYKLHMH  TIOJISI

IIOCTOAHHBIX MAarHuTOB

MarauTtHoe 1I0JIe IMPpOBOAHHKA C TOKOM.
KapTI/IHa JIMHHAM TIOJIS JJIMHHOI'O IIPsAMOIO

MNpOBOAHMKA W 3aMKHYTOI'O KOJbLCBOI'O

43.3 MIPOBOJIHMKA, KAaTyIIKH C TOKOM. OIbIT
Opcrena. BzaumozeiicTBue NpoBOIHUKOB €
TOKOM
434 Cuna Amriepa, e€ MOyJIb U HallpaBJICHUE
Cuna JlopeHua, €€ MOIyJib U HallpaBJICHHE.
JBrm>keHrue  3apsDKEHHOW — YacTUIbl B
435 OJIHOPOJAHOM MAarHuTHoM mone. Pabota
cuiibl JIopeHtia
4.3.6 SIBneHue ANeKTPOMArHUTHON MHAYKLINN
437 IToTok BekTOpa MarHUTHOM UHAYKIIMU
O/1C nnaykuuu. 3aKoH IEKTPOMarHuTHON
438 unaykuuu Papanes
BuxpeBoe anexrpuueckoe mnose. IJIC
WHIYKIMA B TPOBOJHUKE, ABHXKYLIEMCS
43.9 MOCTYIATENbHO B OJTHOPOTHOM MarHUTHOM
nosue
4.3.10 [TpaBuno Jlenua
NHayKTUBHOCTB. SIBIICHHE CAMOWHIYKIIMH.
4311 OJ1C caMOMHYKIINH
DHeprusi MarHUTHOTO TOJSI KAaTYIIKU C
4.3.12
TOKOM
4.3.13 DJIEKTPOMAarHuTHOE ToJIe
TexHUYeCcKHe YCTpPOMCTBA: MOCTOSHHBIE
MarHuThI, AIIEKTPOMArHUTBHI,
4.3.14
AJEKTPOIBUTATENbD, YCKOPUTENHN
AJIEMEHTAPHBIX YaCTHI], HHTyKIIHOHHAS TIEYb
4315 IIpakTnaeckue paboThI. N3yuenue

MAarouTHOro IIOJIsI KaTymikKhk C TOKOM.




UccaenoBanme OEUCTBUA  MOCTOSHHOI'O
MarHuTa Ha pamMKy ¢ TokoM. MccrnenoBanue

SABJICHUS BHGKTpOMaFHHTHOﬁ HHAYKOWUH

KOJIEBAHUMA 1 BOJIHbI

5.1

#H#HPar#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHM S

Konebarenpnass  cucrema. CB0oOOIHBIC
kojeOanus. ['apMoHMueckne KoseOaHwus.
[lepuon, wyactora, ammuuTyga W ¢asza

KoJe0auuii

5.12

[Tpy>xuHHBI MasTHUK. MaremMaTudecKuit

MassTHHK

5.13

VYpaBHeHHE TapMOHMYECKHX KOJIeOaHUM.
Kunemarnueckoe u JUHAMHUYECKOE

OIUCAaHME KOJIE0ATENHHOTO IBUKEHUSA

5.14

IIpeBpamenue SHEPruu IIpH
FapMOHHYECKUX  KOJeOaHUsX. CBs3pb
AMIUTUTYZbI KoJieOaHui HCXOIHOMN
BEJIMYMHBI C aMIUIUTYAaMH KolleOaHuii eé

CKOPOCTH M YCKOPEHHUS

Konebarenbubiii  koHTYp.  CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KosieOaHus B
UAeaIbHOM  KOJICOATEIIbHOM  KOHTYpE.
AHajoruss MeXIy MEXaHMYECKMMHM U
AIIEKTPOMArHUTHBIMU KOJIEOAHUSIMU.

®opmyina Tomcona

3akoH COXPAaHCHUS SHEPTHUU B UACAIIBHOM

KoJIe0aTeIbHOM KOHTYpPC

By 1eHHbIE MEXaHUYEeCKue KoaeOaHusl.
Pesonanc. Pe3onancnas KpHBasl.
BeHyx1eHHBIE AJIEKTPOMAarHUTHBIE

KoJeOaHusl.

Ilepemennsii  Tok.  CuHycOMIaJIbHBIN

HCpCMCHHLIf/'I TOK.

5.1.9

MomHoCTh IIEPEMEHHOI0 TOKa.




AMIUIMTYIHO€ U JIEMCTBYIOIIEE 3HAYCHUE

CHJIBI TOKA W HAIIPSIPKCHUSA

5.1.10

Tpancdopmarop. IIpousBoacTso, nepenaya
U NOTPeOJICHUE DIIEKTPUUECKOW SHEPrumu.
OKOJIOTrM4eCKHE PUCKHU IPU IPOU3BOACTBE
AIEKTPUYECKOMN JHEPIuu. Kynbrypa
WCIIOJIb30BaHUs NIEKTPO3HEPIUH B

HOBCEIHEBHON KU3HU

5.1.11

Texnuueckue yCTpoicTBa: ceicmorpad,
AIIEKTPUUYECKHI 3BOHOK, JIMHUU

QJICKTpo1Ccpcaad

5.1.12

[Ipaktnueckue pabotel. HccnenoBanue
3aBHCHUMOCTH IEpHoJa MalblX KojeOaHuit
rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl
rpy3a. MccnenoBanue nepeMeHHOTO TOKa B
LEeNu U3 IOCJIEI0BATEIbHO COEAMHEHHBIX

KOHACHCATOpPA, KaTYIIKHU U PE3UCTOpa

52

#HPar#MEX AHNYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuon.  CkopocTb
pacrpoCTpaHeHHsT ¥ JUIMHA  BOJIHBIL

HOHepe‘IHI)Ie " IMPOJOJIbHBIC BOJTHBI

522

#HiHPart## ntepdeperuus u audpakuus

MEXaHHUYCCKHX BOJIH

523

3Byk. CkopocTh 3Byka. ['pOMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3Byka

524

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CJIIOBHS
W3JIy4eHHS]  JJIEKTPOMAarHUTHBIX  BOJIH.
B3aumMHas opuenranus BektopoB E, B n v

B BHCKTPOMaFHHTHOﬁ BOJIHC B BAKYyMC

525

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpa)KE€HUE, NPETOMIICHHE, MOJIIpU3alus,
nudpakmus, wuaTepdepeHus. CKOpoCTh

SJICKTPOMArHuTHBIX BOJIH




5.2.6

[IIxana AIIEKTPOMAarHUTHBIX BOJIH.
HpI/IMeHCHI/Ie SJICKTPOMArdMTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIUIIBI pagUOCBS3M U TEICBUICHUS.
Panuomnoxarus. DJIEKTPOMarHuTHOE

3arps3HEHNE OKPY)KAIOLIEH cpelibl

5.2.8

TexHU4yecKkue YCTpOMCTBAa: MY3bIKAIbHbBIE
WHCTPYMEHTHI, YIBTPa3BYKOBast
JIMarHOCTHKAa B TEXHUKE U MEAMIIMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBHU30p,

anTeHHa, tenedon, CBU-neun

53

#HH#HParH#OIITUKA

5.3.1

[IpssmMonuHeitHOE pachpoCcTpaHEHHE CBETa

B OJHOPOJHOM cpexe. JIyu cera

532

OrpaxeHue cBeTa. 3aKOHBI OTpPaKCHUS
ceera. [locTpoeHne n300paxeHHH B ITIOCKOM

3epkaie

533

[IpenomiieHne cBera. 3aKOHBI MPEJTIOMIICHHUS
CBeETa. AOCOIIOTHBIH IOKa3arelb

MMPEIIOMIICHUA

534

ITomHoE BHYTPEHHEE OTPaKCHHE.
IIpenenbHBI Yroa IMOJHOTO BHYTPEHHETO

OTPAKEHHUS

535

Hucnepcus  cBera. CHOXHBIA — COCTaB

Oenoro ceera. L{BeT

53.6

Cobuparoriue U pacCeMBAIONINE JIMH3BI.
Tonkas nuH3a. POKYCHOE PACCTOSHHUE H
ONTHYECKass  Ccujla  TOHKOW  JIMH3BL
[TocTpoenue n300pakeHUi B COOMPAIONTUX
M pacceMBalIIMX JuH3ax. Dopmyna
TOHKOW JHWH3BLL. YBeJIWYEeHHE, JaBaeMoe

JIMH30H

5.3.7

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON

OIITHUKH




53.8

WNurtepdepentius  cBera.  KorepeHTHBIC
HCTOYHUKHU. YcnoBus HaOJI0IeHUS
MAaKCUMYMOB n MHWHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)a3HBIX KOTCPCHTHBIX HCTOYHHNKOB

539

Hudpakmus  cBera.  JIudpakmumonnas
pemérka. YcinoBue HaOJIOACHUS TIIABHBIX
MaKCUMYMOB npu MaIcHUU
MOHOXPOMATHYECKOTO cBeTa Ha

TU(PPAKIUOHHYIO PEHIETKY

5.3.10

HOJ'ISIpI/I?»aI_II/IH CBCTa

5.3.11

TexHuueckne yCTpOMCTBA: O4YKH, JyIa,
¢doroannapar, NPOEKLUMOHHBIA amnmapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OITHKA, T(PpaKInOHHAS pemeérka,

J8(0216:10]0) 501 ¢

5.3.12

[IpakTnueckue paboTHI. H3zmepenne
nokasatenst npenomienus. MccnenoBanue
CBOMCTB  W300pakeHW B  JIMH3aX.

Ha6J’IIOI[eHI/Ie JUCIICPCHUHU CBCTA

BJIEMEHTBI CELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTU

6.1

I'paHuLBI TIPUMEHUMOCTH  KJIACCUYECKOU
MEXAHHKHU. ITocrynarsl TEOpUU
OTHOCUTEJILHOCTH: MHBAapUaHTHOCTh
MOIYJII CKOPOCTHM CB€Ta B BaKyyMe,

MPUHIUIT OTHOCUTCIIbHOCTHU OuHIITeHHA

6.2

OTHOCHTENBHOCTD OOTHOBPCMCHHOCTH.
3aMeI[J'ICHI/Ie BPpEMCHU W COKpPALICHUC

JUIHBI

6.3

3HCp1"I/IH 1 UMITYJIBC CBO6OI[HOﬁ JaCcTHUIIbI

6.4

CBs13p Macchl C SHEPrUEH U UMITYJIbCOM
CBOOOMHOM  YacTUIbl. OHEpPrus IOKOs

CcBOOOIHOM YaCTUIIBI

KBAHTOBAA ®U3UKA




7.1

##Par###JIEMEHTBI KBAHTOBOM OITUKU

®otonsl. Dopmyina [Inanka cBA3u SHEPrUU
¢boTOHA C €ro YacTtoTon. OHeprus u

UMITYIIbC (OTOHA

7.1.2

OTtkpeITHE U HcclienoBanne GoTodddekTa.

OIBITEI AT. Cronerosa. 3aKOHBI

doroaddexra

7.1.3

YpaBHeHue OHHIIITEHA IS

dotorddekra. «KpacHas TpaHHUIIa»

doroaddekra

7.1.4

Hasnenue ceera. Onbitel I1.H. JleGeneBa

7.1.5

XHUMHUECKOE HeﬁCTBHe CBCTa

7.1.6

TexHuveckue ycTpoHCTBa: (OTOIICMEHT,
dboToaTuuk, COJTHEYHAS Oarapes,

CBETOAUO

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OTBITE
Pesepdopaa mo uccrnenoBaHuio CTPOSHUS

aTromMma. HnaHeTapHasl MOJCIb aTOMa

7.2.2

[Toctynatet bopa. Hznyuenue "
HorJIoleHne  (OTOHOB TpU  MEpexoie
aToMa C OJHOrO YpOBHSA DJHEPIMM Ha
npyroi. Bunel cnektpos. CrieKTp ypoBHEN

SHEPTUH aTOMa BOAOPOA

723

BonHoBEIe cBoMcTBa 4dacTull. BoOJHBI e
bpoiis. KopmyckymnsipHo-BOJIIHOBOM
nyanu3M.  Jludpaxius 2JIEKTPOHOB Ha

KpucCTaJl1ax

7.2.4

CnoHTanHOE U BBIHYXXJICHHOC H3JTYUCHHC.

YCeTpoicTBO M IPUHITUI paObOTHI JIazepa

7.2.5

TexHUUecKre yCTpPOMCTBA: CHEKTPAIbHBIN
aHayn3 (CHEeKTPOCKOM), Jia3ep, KBAaHTOBBII

KOMIIBIOTEP

7.2.6

[Ipaktuyeckue  pabGotel.  HaOmronenue




JIMHENYaToro CreKkTpa

ATOMHOE APO

Metonpl  HAOMIOACHHWST W PETUCTPALMH

7.3.1
AJIEMEHTAPHbIX YaCTHUL]

OTkpbITHE  PaIUOAKTUBHOCTU.  OMBITHI
Pesepdopna mo ompeneneHuro cocraBa
7.3.2 paauoakTUBHOrO wu3nydeHus. CBoiicTBa
anb(da-, 6era-, raMMa-u3nydeHus. Biusiaue

PaaAOaKTUBHOCTU Ha KNBBIC OPIraHU3MbI

OTkpbITHE  TPOTOHA U HEUTpOHA.
Hyxnonnass moxpens siapa [eiizenbepra —
7.3.3
WBanenko. 3apsan anpa. MaccoBoe 4YMCIIO

siapa. M3otorsl

Anbda-pacna. DNEeKTPOHHBIN u
MMO3UTPOHHBIN OeTa-pacma. I'amma-
7.3.4
U3JIy4CHHUE. 3aKoH PaaruoaKTUBHOTO

paciiazia

BHCPFI/IH CBsA3HU HYKJIOHOB B AApe.

7.3.5
SAnepubie cuibl. JledhexT macce sapa

SAnepHble peakiuu. JleneHue W CHHTE3
7.3.6
anep

Snepuslii peakTop. TepmosnepHbIit
cuHre3. IlpoOieMbl W  MEpPCHEKTUBBI
7.3.7
AIEPHOM  DHEPreTHKU.  ODKOJIOTMYECKHe

ACIICKThI SI)IepHOI\/’I OHEPICTUKHU

DneMeHTapHbIe YaCTHUILIBI. OTtkpbITHE
7.3.8 MO3UTPOHA. dyHIaMeHTATbHBIC

B3aMMO/ICHCTBUS

TexHuueckne  yCTpOMCTBAa:  JO3UMETD,
7.3.9 Kamepa BuibcoHa, sIepHBIM  peakTop,

aroMHas bom0Oa

[Tpaktnueckne pabotel. HccnenoBanue
7.3.10 TPEKOB YaCTHII (o TOTOBBIM

doTorpadusam)




OJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3Bé3nmHoro neba. Co3Be3aus, sipkue

3Bé3,[[bl, IIJTaHETHI, ©X BUAMMOC ABMXKCHHUC

8.2

Comueunass cucrema. IlmaHeTsl 3€eMHOM
I‘pyHHbI. HJIaHeTBI-I‘I/II‘aHTLI nu ux
CIYTHHUKHU, KapJUKOBBIC IJIaHEThl. Masble

Testa COTHEYHON CHCTEMBI

83

Comunie, dorochepa u  armocdepa.

ConHeyHas akTUBHOCTh

8.4

Ucrounuk sneprun CosHia U 3BE3]1

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU:
Macca, CBETUMOCTbh, pauyc, TeMIepaTypa,
150:¢ B3aUMOCBS3b. Juarpamma
«CTIEKTPAJIbHBIA KJIacC — CBETUMOCTHY.
3BE31bl TJIABHOM  IOCJIEIOBATEIBHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBY JIs

3BE3/]1 IJIaBHOM MOCIIEI0BATEILHOCTH

8.6

H#i#HPar###BuyTpenHee cTpoeHue 3BE3.
CoBpemeHHbIE MIPEJICTaBICHHUS 0
MpoucxXokaeHnn U 3Boitounn ConHia u

3B€3/1. DTAaIlbl )KU3HU 3BE3]

8.7

Mneunsii  Ilyre — Hama ['anakTuka.
CnupanpHas cTpykrypa  ['anmaktuku,
pacupeneneHue 3BE3M, rasa W IMBUIN.
ITonoxxenne wu pgBuxenne ConHua B
lamaktuke. Ilmockas wu  cdepuyeckas

moAcucTeMsl I'agakTUKu

8.8

Tuner ramaktuk. Pamguoranaktuku H

KBa3apbl. YEpHBIE BIPHI B s/Ipax TalakTHK

8.9

Bcenennas. Pacmupenune — BceneHHOM.
3akon XaOOma. Pasberanwe ralakTHK.
Bospact u pamuyc BcenenHoil, Teopus
bospmoro B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkToBoe n3iydeHnue




8.10

Macmrabnass ~ cTpykrypa  Bcenennoii.
Meraranaktuka. Hepeménnsie mpoOiaeMsl

aCTpOHOMHUU




YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Gmsuka, 10 kimace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H.; mon
penakmueit [laphentreBoit H.A. AximonepHoe obmiectBo «M31aTenbcTBO
«lIpocsenienne»

» Gusuka, 11 kinace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M.; ox
penakmueit [TapdentreBoit H.A. AxkiimonepHoe ooiiectBo «M3aaTenbCcTBO

«HpOCBeHIeHI/IG»

METO/IUYECKHUE MATEPUAJIBI IJI51 YYUTEJIA
®usuka A.Il. PeimkxeBud 3agaunuk 10-11 kmacc OOO "Ipoda"
Coopnuk 3agau no ¢puszuke 10-11 kmacc /I'.H. Crenanosa, AO "U3natenbcTBO

"[IpocBemienue"

IHUP®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
Poccuiickast anmekTponnas mkoia https://resh.edu.ru/ , IIOK Mos mikoina

https://myschool.edu.ru/, Pemry EI'D, OI'D https://phys-ege.sdamgia.ru/






