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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHSI Ha YpPOBHE CPEAHEr0 OOLIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOM MporpaMmsbl, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke c¢ yu€toM (enepanbHO paboueld HporpaMMbl BOCHUTAHHS U
KOHLIETIIUY TIpernojiaBanus yuyeOHoro npeamera «duszmka» B 00pa3oBaTesbHBIX
OpraHu3aIUAX Poccuiickoit denepanuu, peanu3yrommx OCHOBHEIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Copepxanne mporpamMmbl 1Mo (U3MKE HaAMpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOydeHHH UX (u3HKe Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-AESATEIBHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBerctByer TpeboBanusm PI'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
OOy4eHHMs, & TAKXE€ YUYUTHIBAET HEOOXOAMMOCTb PEATH3aLUU MEXIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAy4YHbIMU Yy4Ye€OHbIMU MHpeaMeramMu. B Hel
OINPENENSIOTCA OCHOBHBIE LIENIM M3y4YeHUs (PU3UKH HAa YPOBHE CPEAHEro OOILEro
o0Opa3oBaHUsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3uKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YNIbTATHl OCBOEHUS Kypca (PU3UKK Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YIbTATHI M0 roj1aM 00yUEHUS;

e cojepkaHue yueOHoro npeamera «Pu3nka» o rogam o0yueHusl.

du3nka Kak Hayka O HauOosiee OOIIMX 3aKOHaxX MPUPOJIbI, BBICTyHas B
KauecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpysxaromiemM Mupe. IIIKobHbIN Kypc (U3UKH — CHCTEMOOOPa3yOIIHiA
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBJICHHH, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmosib3oBaHME UM AKTHUBHOE
npuMeHeHue (QU3MYECKUX 3HAHUM  ONpeAeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe >SHEpPreTuKH, TPaHCIOPTa, OCBOCHHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMHU M APYTHX.
W3yuyenue ¢Gu3MKH BHOCHUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcsi, B (opMUpOBaHME YMEHHUH MPUMEHATH
HAy4YHbIA METOJI MO3HAHUS TIPY BBINIOJIHEHUH UMHU YYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca ¢usuku s ypOBHSL CpeaHEero oOmiero oo0pa3zoBaHUs
MOJIOKEH pAN UACH, KOTOpblE MOXHO paccMaTpuBaTh KaK MPHUHIMIBI €ro
IIOCTPOCHHSI.



Hoesa yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCA JIOTHYECKH
3aBEPILIEHHBIM, OH COJICPKUT MaTepuai U3 BCEX pa3eioB (PU3MKH, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (GU3UKH
o0ObeUHEH BOKPYr (¢u3nueckux Teopuil. Benymmm B Kypce siBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanmzanus mpeanosiaraeT MCMOJb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaNIa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U PA3BUTHUS
¢uzuk ¢ pa3BUTHEM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUECCKHMH,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoesa npuxnaonoti uanpasnennocmu. Kypc (usuku —mpeanosiaract
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
W3YUYCHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamus3yeTcss TOCPEJICTBOM BBEICHUS JJIEMEHTOB
COJIep>KaHMs, TOCBAIIEHHBIX OSKOJOTHYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JIeM paIMOHATBFHOTO TPUPOIOIIOIB30BAHUS U DKOJIOTHIECKON 0€30MacHOCTH.

CrepHEBBIMU 3JIEMEHTaMU Kypca (DM3MKH Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (hopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NUECKOU TeOpUuu, poju GyHIaAMEHTAIBHBIX 3aKOHOB U
NPUHITUIIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOJE, TpaHHUIAX
MPUMEHUMOCTH TCOPUH, Ui OIHUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUA W
IIPOIIECCOB).

CHUCTeMHO-JIeSITETPHOCTHBIN TIOIX0/I B Kypce (DU3UKHU peann3yeTcsl Mpexke
BCETO 3a CYET OpraHU3alHUH DKCIICPUMEHTATBHOU ACATEIBPHOCTH O0YYarOIIMXCH.
Jns  GazoBoro ypoBHS Kypca (U3MKHM — OTO UCIHOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JOKCICPUMEHTOB M J1A0OpaTOpPHBIX padoT,
KOTOpBIE B IporpamMme mno (pusnke oObeIMHEHBI B OOIIMHA CITMCOK YYCHHYCCKHUX
MpaKkTUYeCKux paboT. BrijeneHne B yka3aHHOM TepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS M OICHKH, OCYIICCTBISICTCS  YYaCTHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJS U3 OCOOCHHOCTEH IIJIAaHUPOBAHUS U
ocHamieHus kaOmHera Qusmku. Ilpm dsToM  oOecmeunBaeTCs  OBJIAJCHUC
OOYYarOIIMMHUCS YMEHUSIMUA TPOBOJUTH KOCBEHHBIC H3MEPEHHUsI, HMCCICTOBAHUS
3aBUCUMOCTEH (DM3MUECKUX BEIMYUH M TOCTAaHOBKY OIBITOB TIO TMPOBEPKE
MIPEIIOKCHHBIX THITOTES.

Bonpimoe BHUMaHWE yAENACTCS PEIICHUI0 PACUETHBIX M KAaYeCTBEHHBIX
3amad. [Ipyu 3TOM /I pacdETHRIX 3a7a4 MPHOPUTETOM SIBJISIFOTCS 3aJadl C SBHO
3aJIaHHOMN (PU3MUECKON MOJIENBIO, TTO3BOJISIFOIINE MPUMEHSITh H3yUYEeHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, TaKk U WHTETPUPYS 3HAHHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OoOBsICHEHHE TpOoTeKaHUs (U3MYECKUX SBJICHUA W TPOLIECCOB B OKPY’KaIOIIEH
XKU3HHU, TpeOyronue BbIOOpa (PU3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpedoBanusiMu PI'OC COO k MarepuasbHO-
TEXHMYECKOMY OO€CIeYeHHI0 Y4eOHOro mpolecca 0a30BbI YypOBEHb Kypca
(bU3UKK Ha ypOBHE CpeTHEro 00IIero o0pa3oBaHusl 0HKEH U3y4aThCsl B YCIOBUSX
MpeIMETHOr0 KaOuHeTa (U3MKUA WIM B YCIOBUAX MHTETPUPOBAHHOrO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOro Hukia. B kabuHere (QU3UMKU TOIKHO OBITH
HE0OXoaMMOe J1abopaTOpHOE OOOpYAOBAaHWE ISl BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (U3MKe YUCHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPAIIMOHHOE
obopyaoBaHue.

JleMOHCTpallMOHHOE  000pyAoBaHHE (OpMHpPYETCI B COOTBETCTBUHM C
OPUHIIMIIOM MHUHUMAJIBHOM  JIOCTATOYHOCTH M OOECIEYMBAET IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMMe Mo (U3HKEe KIIOYEBbIX JEMOHCTpAIUil is
UCCIICIOBAaHMUSI ~W3y4aeMbIX SIBICHMA ©  TPOIECCOB, OMIMPUYECKHX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIaGoparopHoe 00OpyAOBaHHE [UJIsl YUYEHHYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJE TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUYMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcs. TeMaThuuecKue KOMIUICKTHI
7a00paTOPHOTO OOOPY/IOBAHUSL JOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCTIOJIb30BAaHUU aHAJOTOBBIX W IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LIEJIIMH U3Y4YeHUSI GU3HKHU B OOIIIEM 00pa30BaHUU SIBIISIFOTCS:

o (opmupoBanue HHTEpeca M CTpEeMJICHUS OOYYArONIMXCS K HAyYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEJUICKTYAIbHBIX M TBOPYECKUX
CITOCOOHOCTEI;

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

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3ysibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (¢dopMmupoBaHHE yYMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHue TpenCTaBICHUNA O PONM (PUIMKHU IS PA3BUTHUS APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTkeHne ATHX Ieei 00ecrednBacTCsl pElIeHHeM CIEeIyIOINNX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBbl  3HaHUUM 00  oOmMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJAUHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUNW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OObsiCHEHUS (PU3NYECKUX SIBICHUH B TPUPOAE H ISl TMPUHSITHS
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HU;

e OCBOGHME CIOCOOOB pEIIEHUs pPa3IUYHbIX 337a4 C SBHO 3aJlaHHOMN
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUSA M IPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHaln3a W HMHTEpIpeTanud uHbOopMaIu,
OIPEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI Jisl pa3BUTHSl YMEHUN IMPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenune ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpEIHErO OOIIETro
oOpazoBanus orBoautcsa 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJIENIO), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipepyaraembiii B mporpaMme Mo (Qu3MKE IMepeyeHb J1abopaTOpHBIX U
NPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENaeT BHIOOP
MpoOBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBHUIYATbHBIX
0COOEHHOCTEH 00yUarOIUXCH.



COAEPXKXAHUE OBYYEHUSA
10 KITACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHMS

®usuka — Hayka o npupoxae. HaydHble MeTOABl MO3HAHUSA OKPYKAIOILIETO
mupa. Ponbp DJKCriepuMeHTa W TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue ¢u3NYECKUX SIBIEHUM M mpoueccoB. HayuHble THIoOTE3bl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u Mecto ¢u3uku B (HOpMHPOBAHWM COBPEMEHHON HAay4YHOW KapTHUHBI
MHpA, B PAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W LHUQPPOBbIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe naBMkeHHE. OTHOCUTENBHOCTh MEXAHUYECKOI'O JIBUXKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) W
YCKOPEHHE MAaTEepUAIbHOW TOYKH, MX NPOEKIMH HA OCH CHUCTEMBbI KOOPAHMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOIHMHEHHOe nBmwkeHue. [ 'paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U [EepEeMENICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobosHOE majieHue. Y CKOpEeHHEe CBOOOTHOTO MaICHHMSI.

KpuBonmuuennoe  aBuxeHue. [IBMKeHHME  MAaTEpUAIbHOW  TOYKM 10
OKPY>KHOCTH C MOCTOSSHHOW MO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JJUHEHHAS
ckopocTh. [lepuoa u yactora obpaienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JBI)KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPAIUs KMHEMATUUYECKUX XapaKTEPUCTUK
JIBU>KCHUSI.

[IpeobpazoBanue IBMKEHUM C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBMKeHHUS Tena, OPOIIEHHOTO TMOJ YIjoM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue ckopocTH npu ABUKEHHUH 110 OKPY’KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne HEPABHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHUST MEXAY IIyTAMH, MPOWUJICHHBIMU TEJIOM 3a
MIOCIICIOBATEIbHBIC PABHBIE NPOMEXKYTKM BPEMEHU IMPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue nBMKEeHUS Teaa, OpOLUIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocutensHOcTH  [anmmiies.  llepBbii  3akoH  HbroroHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoi 3akon Herotona
JUIs. MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaArorenus. Cuna Tsxkectu. llepBag kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, CKoabxkeHus1, kauenus). Cuna tpeHusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokos. Kosdduiuent tpenus.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpamnaTesibHOE IBIXKEHHE a0COIIOTHO TBEPAOTO TeA.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llneyo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

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

Jlemoncmpayuu

SIBnenue nHepLUMH.

CpaBHeHUE Macc B3aUMOACHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CiioxeHune Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JIe(hOpMaIluu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U MAICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

YcnoBus paBHOBECHUs TBEPIOTO Tela. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenne nBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariui.

UccnegoBanne yciaoBHl pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHHUS.

Tema 3. 3aKoHbl COXpaHeHUs 8 MEXAHUKE

NmMmnynbc MartepuaibHOM TOYKH (Te€na), CUCTEMbl MATEPHUAbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJIbca Tejla. 3aKOH COXPAHEHUS HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

Pa6Gora cuibl. MOIITHOCTH CHJIBL.

Kunernueckass sHeprus MarepuaibHO TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToreHunanbHas SHEPrUsl. [ToTreHunanbHas SHEPTHs yIpPYro
nepopMupoBaHHoi  TmpykuHBL.  [loTeHUManbHast  SHEprus Tela  BOJM3HU
ITOBEPXHOCTH 3€MIIH.

[ToTeHUMaNbHBIE W HEMOTECHUUAJIBHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAaHWYECKOW JHEPIUU CUCTEMBI TeEIl.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPTUHU.

Yrpyrue v Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE IMPUMEHEHHUE: BOJIOMET, KONED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo mOTEHIIUATBEHOM YHEPTUHN B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii axcnepumenm, nabopamopuvie pabomol

N3yuenne abCoOMOTHO HEYNPYTroro yaapa C MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

Uccnenosanue cBsizu pabOThl CHIIBI C U3BMEHEHUEM MEXaHMYECKON SHEpruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Mosiexkyasipaasi puzuka 1 TepMOAUHAMHUKA
Tema 1. Ocnogvl Mo1E€KYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUIl BelIeCcTBA. MOJIENN CTPOCHUS Ta30B, XUIKOCTEH U
TBEPBIX TE U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE AITUX Mojeeil. Macca u
pa3mepsl Monekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana temneparyp
Llenscus.



Mopens  upeanpHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUH HJCAIbHOrO raza. AOCONIOTHAs TeMIleparypa Kak mepa
CpEIHEN KWHETHMYECKON SHEPruy TEIUIOBOrO NBWKEHUA dacTul rasza. [llkana
temnepatyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHaeneeBa—KiamnepoHa.
3akon JlanbToHa. M3omporiecchl B UCaIbHOM Ta3e C MOCTOSIHHBIM KOJWYECTBOM
BelecTBa. ['paduyeckoe MPEACTABICHHE H30MPOIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OmnbIThI, MOKA3bIBAIOUINE JUCKPETHOE CTPOEHHE BellecTBa, (poTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpiTel 0 AU GY3UN KUAKOCTEHN U Ta30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogens onbita ITepHa.

OnbIThI, JIOKa3bIBAOIIUE CYILIECTBOBaHUE MEXMOJIEKYJIIPHOTO
B3aNMO/ICHICTBHSL.

Mogens, WUTIOCTpUpPYIONIas MPUpPOAy AaBJICHUS Ta3a Ha CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UACAIBHOTO rasa,
M30IPOIIECCHI.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

OrnpeneneHrue Macchl BO3/yXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEHUM
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEK/y MTapaMETPaMU COCTOSTHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamMuueckass cucteMa. BHYTpEHHssI SHEpPrus TEPMOAMHAMUYECKON
CUCTEMBI U CIOCOOBI €€ n3MeHeHus. KonudecTBo TemioThl U paboTa. BHyTpeHHSs s
BHEPrusi  OJHOATOMHOTO  HJI€albHOr0  Tra3a.  Buael  Temsonepeaayu:
TEIUIONPOBOJIHOCTb, KOHBEKIIUS, U3ITyYeHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsatue 00 amuabatHOM mporecce. [lepBblli 3aKOH TEPMOIMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKM K u3ompoieccam. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmomuHamuku. HeoOpaTumocTh MPOIECCOB B MPHUPOJIE.

TemnoBble  MamuHbl.  lIpUHUMOBI  AEWCTBUSA  TEIUIOBBIX  MAIIIMH.
[IpeobpazoBanusi ’HEpPrUM B TEINIOBbIX MamuHax. KosQduuueHT mnosie3Horo
nericTBus TeruioBod MamuHbl. Ilukn KapHo m ero ko3pduuImeHT IoIe3HOro
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUraTeib
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH HSHEPrud Tella MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHne BHYTpEeHHEN 3HEpruu (TeMIiepaTypbl) Teja Mpu Terionepeaaye.

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

Mopenu napoBoit TypOHUHBI, JBUTATENSI BHYyTPEHHETO CTOPaHMsl, PEaKTUBHOTO
JIBUTATETISI.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3Mmepenue ynenbHOM TEI0EMKOCTH.

Tema 3. Azpezammusle cocmoanusn eewjecmea. Dazoevle nepexoonl

[Tapoo6pazoBanue u koHaeHcanus. Mcmapenue u kurenue. AOGCOIIOTHAS U
OTHOCHUTEJIbHASL BJIQXHOCTh Bo3ayxa. HaceimeHHbll mnap. YjenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHS OT JaBJICHUSI.

Teépnoe Teno. Kpucranmnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3aius. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUE TEMI0BOro OanaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpPHaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHM>XKEHHOM JIaBJICHUU.

CnocoObl U3MEpEeHUSs BIAYKHOCTHU.

Hab6nronenue HarpeBanus U IIIaBJIEHUS KPUCTAUIMYECKOTO BEIECTRA.

JleMOHCTpalust KpUCTaIOB.

Vuenuueckuii soxcnepumenm, nabopamopusie pabomol

N3mepeHne 0THOCUTENBHOM BIQKHOCTH BO3AyXa.

Pa3znen 4. JnexkTpoanHaMuKka
Tema 1. dnekmpocmamuka
DJIeKTpU3almsl Tejl. OJEKTpUYeCKU 3apsan. JlBa Buaa SIEKTPUUECKUX
3apsiioB. [IpOBOJMHMKHM, TUAJIEKTPUKU W TIOIYNPOBOJHUKHU. 3aKOH COXpaHEHUS
AIEKTPUUYECKOTO 3apsia.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHsblil 3ieKTpuuecKuil 3aps.
Onektpuueckoe mone. Hanpsok€HHOCTh  AnekTpuueckoro mojs. [IpuHuun



CYyNEPIO3ULHAN BJIEKTPUUECKUX MOJieH. JIMHMM HanpsKEHHOCTH AJIEKTPUUYECKOTO
TOJIA.

Pabora cun  anektpocratmyeckoro  mons. [lorennman.  Pa3HocTh
MOTCHIMANIOB. [IpOBOOHWKM H JUANEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.
Jwvsnextpruyeckasi NPOHULIAEMOCTb.

OnextpoémkocTs. KoHnaeHcarop. DNeKTpOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

TexHuyeckre yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTATUYECKasl 3allluTa, 3a3eMJICHUE JJIEKTPOIpPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNmapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ IPUHIIUI IEUCTBUS IIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKU B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAIN
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3mepenune 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuit mox. Toku é paznuunvix cpeoax

ONEKTPUYECKH TOK. YCIJIOBUSA CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsixkenune. 3akon Oma 115 ydacTka 1EMnu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. YJIEIbHOE COMPOTUBJICHUE BEIECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIIAHHOE COEAMHEHHE MPOBOIHHUKOB.

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

DJIEKTPOJIBIXKYIAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3akoH Oma 1151 TOJIHOM (3aMKHYTOM) 2JIeKTpuieckou 1enu. KopoTkoe 3amMbikaHue.

DJIEKTPOHHAsT ~ MOPOBOJUMOCTH  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNeKTpUYECKUid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKH. CoOcTBeHHast 151 MpUMECHas MPOBOAUMOCTD
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [lomynmpoBoTHUKOBBIE TPUOOPHI.

ONEeKTpUYeCcKHii TOK B pacTBOpaXx M  paciulaBaXx  AJIEKTPOJUTOB.
DNEKTPOIUTHYECKAs IUCCOLMAUA. DIEKTPOIIH3.



OnekTpudeckuii TOK B razax. CamMoCTOATENbHBIM U HECAaMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.

TexHnueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, JJIEKTPOHArpEBaTENIbHbBIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN THOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIIN MO0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne Cuilbl TOKa U HapsKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UUWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CMelaHHOe COEJMHEHNE POBOIHUKOB.

[IpsmMoe w3MepeHue >SIeKTpoABMKyIed cuwibl. KopoTkoe 3ambikaHne
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCUMOCTB COITPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB IIEKTPOIUTOB.

HckpoBoit pa3psii 1 IpOBOIUMOCTb BO3AYXaA.

OnHOCTOPOHHSSA TPOBOAUMOCTD JUOA.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomoi

N3ydeHne cMemanHoro COeIMHEHUs PE3UCTOPOB.

N3mepenne 3IeKTpOABMKYILIEH CHIIBI MCTOYHHKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

Habnronenue snektponnsa.

MesknpeaMeTHbIE CBSI3U

N3yuenue kypca ¢uszuku 6a3zoBoro ypoBHs B 10 kjacce ocyliecTBisieTcs ¢
YY4ETOM COZAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMHM MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOIOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbId (akT, rumnoresa, (uanyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CUCTEMbl ypaBHEHUMW, JIMHEWHAs (QyHKIuS,
napabona, runepOosia, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe JBIKEHUE B XKUBOW mpupoae, Auddysus, ocMoc,
TEII000OMEH >KMBBIX OpPraHU3MOB (BUIbI TEIJIONEpEIayH, TEIIOBOE paBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEH M



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
raJIbBaHUKA.

l'eocpaghus: BAaxXxHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE ABW)KEHUN C HCIOJB30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUSA B TEXHUKE, MOAIIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBUraTelb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBOW XOJOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YKCIIE HAHOMATEpUaJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3€MJICHHE 3JIEKTPOIPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbIE IpuOOpHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. JnekTpoauHamMuKa

Tema 3. Maznummnoe noe. I1eKmMpoOMazHUMHASA UHOYKUUA

IlocTossnHble  MarHuThl.  B3auMmojelCTBHE  IMOCTOSIHHBIX ~ MAarHHMTOB.
MarnutHoe moJsie. BexkTtop MarHMTHOW WHAYKUWHU. [IpuHOMII cyneprno3unuu
MarHUTHBIX MoJiek. JINHMKM MarHUTHOM WHAYKIUU. KapTuHa JMHUM MarHUTHOU
WHIYKIWAH MOJISI TOCTOSIHHBIX MAarHuTOB.

MarauTHOe TMOJi€ MPOBOJHMKA C TOKOM. KapThHa JMHHAN WHIYKIUU
MarHWTHOTO TIOJI JUIMHHOTO IIPSIMOrO IMPOBOJHHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOJlyJib U HallPaBJICHHE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaByieHUE. [[BUKEHUE 3apSKEHHON YaACTHIIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBiieHME DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BekTOpa MarHUTHOM
MHAYKIAHW. OJIEKTPOABMXKYINAS CWIa WHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe »snekTpuueckoe Tmosie. DJIEKTPOJBIXKYIIAs CUJIa HHAYKIUUA B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM IOJIE.

IIpasuno Jlenua.

NuaykTuBHOCTB.  SIBIEHME CAMOMHIYKIMU. OJIEKTPOABIKYILAS — CHJIA
CaMOWHIYKIIUH.

DHEeprusi MAarHuTHOT'O TOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MNPUMEHEHUE: IOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJBUIATENb, YCKOPUTEIH >JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHUE 3JEKTPOHHOIO ITyYKa MATHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3aumopeiicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cviibl JIOpeHIa Ha HOHBI ATEKTPOJIUTA.

SIBneHue 3JIEKTPOMAarHUTHOM HHIYKLUH.

IIpaBuino Jlenna.

3aBUCUMOCTh 3JIEKTPOJBIXKYIIEH CHUJIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHuTHOTO MOTOKa.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomol

M3yueHne MarHuTHOIO MOJISI KaTYIIKH C TOKOM.

HccenenoBanue 1elCTBUSI TIOCTOSIHHOTO MarHATa HA PAMKY C TOKOM.

HccnenoBanue sIBJIEHUS 3JIEKTPOMAarHUTHOW MHYKIUU.

Pa3nea 5. Kote6anus u BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHuUmMHbvle KO1e0anus

KonebGarenbnass  cuctema. CBOOOJHBIE  MEXaHMYECKHE  KojeOaHUS.
["apmonnueckue konebanus. Ilepuoxa, wacrora, ammiuryaa u Qaza KoJeOaHUM.
[Ipy>XMHHBIN MasTHUK. MaTreMaTUYECKUN MAsTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJIeOATeIbHOM KOHTYpe. AHAJIOTUsi MEXIy MEXaHHYECKUMH U
ANEKTPOMArHUTHBIMU KoJiebanusiMu. Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUM B UJ€ATBHOM KO0JIEOATEIHbHOM KOHTYDE.

[Ipencrapienue o 3aryxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosie0anus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

Ilepemennpiii  TOK. CUHYCOMAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHE CHJIBI TOKa WU
HaIPSHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U nMoTpedIeHUE AIEKTPUUSCKOM
DHEPrur. DKOJIOTMUECKUE PUCKH MPU MPOU3BOACTBE IEKTpodHepruu. Kymbrypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA W MNPAKTUYECKOE IPUMEHEHUE: DIIECKTPUUYECKUU
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnegoBanue mapameTpoB KoJieOaTeNbHOUW cHCTEMbl (IIPYKUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaGnronenue 3aTyxarommx KoJaeOaHmii.

HccnenoBanne CBOMCTB BBRIHYKJICHHBIX KOJICOAHUIA.

Hab6nronenue pesonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

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

Pe3oHanc mnpu mocrmenoBaTENTbHOM — COCIMHEHWHM PE3UCTOPA, KaTYLIKH
WHYKTUBHOCTH U KOHJIEHCATOpA.

Mopens JIUHUY JIEKTPOINEPENAYN.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomoi

HccnegoBanue 3aBUCMMOCTH NEPHOJAa MaJbIX KoJieOaHUM rpy3a HAa HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

UccnegoBanne TmEepeMEHHOT0 TOKa B LEMA W3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL

MexaHnueckue BOJHBI, ycloBUs pacnpocTpaneHus. llepuon. CkopocThb
pacnpocTpaHeHuss W JiuHa BOJHBL. [lomepeyHble W MPOJOJNBHBIE BOJIHBI.
HNuTtepdpepenius u nuPpakuuss MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3IYUYEHHS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoinHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpeJIoOMJICHUE, ToJsipu3anus, Iudpaxuus,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIkana 3M€KTPOMArHUTHBIX BOJIH. [[pUuMeHEHuEe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHLMIBI paIuOCBSI3U U TENEBUACHUS. Pagnonokarusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTHMKA B TEXHUKE WU MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCcTpaHEHHE MONEPEYHBIX U MIPOJI0IBHBIX BOJIH.

Konebumromieecst Teo Kak UCTOYHHK 3BYKa.

HabGnronenue otpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue unrepdepenimu u mudpakiinn MEXaHUIECKUX BOJTH.

3BYKOBOW PE30HAHC.

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



HccnegoBanue  CBOWCTB — 3JEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonMHENHHOE pacnpoCcTpaHEHUWE CBETa B
ogHopoaHOU cpene. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHUs cBetTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaJe.

[Ipenominenue cBeta. 3aKOHBI MPETOMIICHUSI cBeTa. AOCOTIOTHBIN MTOKa3aTellb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroa MNOJIHOTO
BHYTPEHHETO OTPAKEHUS.

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

CobOuparouue u pacceuBaromve JMH3bl. Tonkass nmH3a. DokycHoe
paccTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue u3oOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. dopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOU ONTHUKHU.

BonnoBas ontuka. Wurtepdepenuusi cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOIEHWS MAaKCUMyMOB M MHUHHMYMOB B HHTEp(EpPEHIIMOHHOU
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemeéTka. YCIoBUE HaOMIOACHUS
[JIABHBIX ~MAKCUMYMOB TNIpU MaJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpOMCTBa U MPAKTHUECKOE MNPUMEHEHHE: OYKH, JIyna,
doToamnmapar, NPOEKIIMOHHBINA amnmapaT, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHENHOE PACIPOCTPAHEHUE, OTPAXKEHUE M IPEIOMIIEHHE CBETa.
OnTuyeckre mpuOOopHI.

[TomHoe BHYyTpEeHHEE oTpaxeHue. Monens cBeToBoAA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue narepdepeHImm cBera.

Ha6nronenue nudpaxiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tony4yeHue crniekTpa ¢ TOMOUIBIO IPU3MBI.

[Tonydyenue cnekTpa ¢ TOMOUIBIO AUPPAKIUOHHON PEIIETKY.

HaGnronenue nossipusaiiuu cBeTa.

Vuenuueckuii axcnepumenm, nabopamopusie pabomol



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHU B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crielIHATBLHON TEOPUN OTHOCUTETbHOCTH
['pannnpl  OpUMEHMMOCTHM  KJIAcCMYeckorm  Mmexanuku.  [locTynarsl
CIICIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTVHBI.
DHEprusi U UMITYJIbC PEASITUBUCTCKONU YACTHIIBI.

CBsI3p MacChl C JHEPrUEH U UMITYJIBCOM PEIIATUBACTCKON YaCTULIbL. DHEPTU
IIOKOSI.

Pa3nen 7. KBanroBasi puszuka

Tema 1. Dnemenmoul K6AHMOBOI ONMUKU

®otonbl. opmyna [Inanka cBA3M 3HEPrun (POTOHA C €ro YACTOTOW. DHEPrus
U UMIyJbC (pOTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotoapdexra. YpaBuenue OiiHmTeiiHa 11 poTodPdekra. «KpacHas rpaHunar
dboTorddekra.

JlaBnenue ceera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U TMPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTAaHOBKE C IIMHKOBOM IIJIACTUHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoTodddekra.

Ceeroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHIIL.
IImanerapHas Mmognens aroma. Iloctrynarsl bopa. M3sinydyeHune u moriomeHue
(GOTOHOB MpU TMEpexojie aToMa C OAHOIO YPOBHS SHEPruU Ha Jpyrod. Bumbl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBbIE cBoOlicTBa yactull. Bonuel ne bpoia. KoprnyckynspHo-BoJHOBOM
JTyaTnu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YEHUE.

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



Jlemoncmpayuu
Monens onbita Pesepdopna.
OnpeneneHre AMHBI BOJIHBI J1a3epa.
Hab6nronenue nuHeRvaTsix CIIEKTPOB U3TYUYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomol
Habmoienne nuHeiuaToro crnexTpa.
Tema 3. AmomHnoe a0po
OKCIEpPUMEHTBI, JOKA3bIBAIOIIME CII0OKHOCTh CTPOEHHUS sapa. OTKpbITHE
paguoaktuBHOCcTH.  OmbiThl  Pesepdopma 1o ompespenieHHI0  cocTaBa
paauoakTuBHOro wu3nmydeHusi. CpoiicTBa anbga-, Oera-, TaMma-U3Iy4YCHUS.
BnusHne pagroaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE NpoTOHAa U HelTpoHa. HyknonHas mopens sanapa I'eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anbda-pacnaa. ONEKTPOHHBIH M MO3UTPOHHBIA Oera-pacmnan. [amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sifipe. SAaepHbie cuibl. Jlepekt Macchl sapa.
SAnepnsbie peakuuu. [lenenue u cuHTE3 AI€EP.
Anepnswiii peaktop. TepmosiaepHsiii cuHTe3. [IpobOieMbl U MEPCHIEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI AIEPHOU SHEPTETHUKHU.
OnemeHTapHble YacTHIbl. OTKPBITHE TIO3UTPOHA.
MeTtoabl HAOTIOEHUS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.
@dyH1laMeHTalIbHbIE B3aUMOJEHCTBUA. EAMHCTBO (hU3nMuecKkoil KapTHHBI MUpA.
TexHHUecKue yCcTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TI03UMETpP, KaMepa
Buinbcona, simepHbIil peakTop, aToMHasi 6omoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIIHUX YaCTHUL.
Vuenuueckuii soxcnepumenm, nabopamopuvie padomol
UccnenoBanue TpekoB yacTHil (10 roTOBbIM (oTorpadusim).

Pa3znen 8. Di1eMeHTBI aCTPOHOMMH M ACTPOPUZUKHU

Otamnbl pa3BuTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bupn 3Bé3gHoro neba. Co3Be3ausi, spKkue 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConHeuHas cucrema.

Connne. ConHeuHas akTHMBHOCTh. Mcrounuk sHepruum CojHula U 3BE3L.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J(MarpamMma «CIIEKTpajbHbBIA KJacc —
CBETUMOCTB». 3BE3]IbI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETHMOCTBY» IJI1 3BE3]] TVIABHOM MOCJENI0BATEIbHOCTH. BHYTpEeHHEe CTpOeHHE



3B€31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUH U 3Botouuu CoJHLIA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u npwxenue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. YEpHbIE NBIPHI B sApax
TaJIaKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006:ma. Pazberanue raimakTuk.
Teopus bonbioro B3peiBa. PEIMKTOBOE U3ITyUYECHHE.

MacmrabHas cTpykTypa Beenennoii. MeTaraiakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaGmoienust HeBOOPYEHHBIM TJIa30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUN JJI1 ONPENENICHUs MOJ0XKEHUSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Ha6nronenus B reneckon JIynsl, minanet, Muegnoro [TyTu.

O0o0maroniee NOBTOPeHUE

Ponp ¢Qusuku u acTpoHOMHUHM B HKOHOMHUYECKOH, TEXHOJOTHMYECKOMH,
COIIMAILHOM M 3TUYECKOU cepax AesaTebHOCTU YEIOBEKA, POJIb U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (PU3UIECKON TeOpuun
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (PU3NYECKON KapTUHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MUpPA B OOIIEM 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,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (pakT, rumoresa, (puanyeckas BeIUYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMBl YPABHEHUN, TPUTOHOMETPUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO, BEKTOPHl U MX IPOEKIMH HA OCU KOOPIAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMI, NPU3HAKK TOA00MS TPEYroJbHHUKOB,
oTIpeJIeICHHE TUIOMIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

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

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON PEMIETKH, CHEKTPaIbHBIMI
aHaJm3.



l'eoepagusa: marHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonoeusi: NWHUW BJIEKTpPOIepeay, TEeHEpaTop MEPEMEHHOIO TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS I€4Yb, pajap, pPaauoNpUEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJIOKOHHAsS OINTHKA,
coJIHEeYHas barapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO TpeaMmeTa «®Du3mka» Ha YPOBHE CPEIHETO OOIIETo
oOpa3oBanus (0a30BbI YPOBEHB) MOJDKHO OOCCHEYHTH TOCTIKCHHE CIIEAYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeamera «Du3nka» J0HKHbBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3ULIUEH JIUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO
OMbITA U OMbBITA AEATEIBHOCTA B MPOLIECCE pEAU3alUA OCHOBHBIX HAIPABJICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIMTAHNS

c(hOpPMHUPOBAHHOCTD TPAKIAHCKOMN MO3UIIMU 00YHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIINEYETIOBEYECKUX  T'YMAaHHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYIO JIESITEIBHOCTh B MHTEpECAX I'PAXKIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHE B3aHMOJICHCTBOBATH C COIUAIbHBIMU UHCTUTYTaMU B COOTBETCTBUHU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOM AESTENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHHUSI:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN rpaXKJaHCKOH HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, AOCTHUXKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIOCOOHOCTh OIICHUBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHUCIIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JTUYHOTO BKJIa/Ia B TOCTPOSHUE YCTOMYHUBOTO Oy TyIIIEro;

4) 3CTEeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOUAsi 3CTETUKY HAy4YHOT'O TBOPUYECTBA,
NpUCYIIEro (PU3NYECKON HAyKe;



5) Tpya0BOr0 BOCIMTAHUSL:

MHTEpEC K pa3nuyHbIM cdepaMm MpodheccroHaNIbHON eSTEIbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBINA BBIOOD
Oyayieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BaHUIO B 00JACTH
(U3HUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYphbl, OCO3HAaHUE IJI00ATBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUTAHUPOBAHUE U OCYLIECTBICHUE IEUCTBUI B OKPYKaIOLIEH Cpele HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA;

pacIIMpPEHUE OIbITA JEATEIBHOCTH SKOJIOIMYECKOW HAINPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LIEHHOCTH HAY4YHOH JEATEIIbHOCTH, TOTOBHOCTH B IIPOLIECCE
u3ydeHus: (U3MKA  OCYLIECTBISATh  IPOEKTHYID M HCCIIEIOBATEIBCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBeEpPCAIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOSITENIbHO  (popMylupoBaTh M aKTyalU3WpOBaThb  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeIIATh LEIU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKCHMUS;
BBISIBIIATH ~ 3aKOHOMEPHOCTH M MPOTUBOPEUMs] B  PacCMaTpUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHUS] MPOOJIEMbl ¢ yU4ETOM aHalM3a WMEIOIIHUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEILHOCTH,
KOOPJIMHUPOBATh W  BBHINOJHATH pabOTy B  YCJIOBHSIX  PEATBHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUH YKU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiefoBaresbCKie 1eHCTBUSL:
BJIQJIETh HAYYHOW TEPMUHOJIOTHUEH, KIIFOYEBBIMU MOHSATUSIMHU U METOJAMU
buznueckoil HayKu;



BJIa/IETh HABBIKAMU Y4eOHO-MCCIEA0BATEIbCKON U MPOEKTHOM NeATEIbHOCTH
B 00JaCTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pelIeHUs 3a7ad (PU3MUECKOro COJEp)KaHUs, MPUMEHEHHIO Pa3IUYHbIX
METOJI0B IO3HAHUS;

BJAJE€Th BHUJAMU JIEATEIBHOCTU 10 TOJIYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIIPETALINY, IPEOOPA30BAHUIO U MPUMEHEHHIO B pa3IMYHBIX Y4EOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJIATh [PUYMHHO-CIIEJCTBEHHBIE CBA3M W aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pELICHUS, HAXOAUTh apryMEHThl ISl JOKa3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh IIOJIYYCHHBIE B XOJE€ PEIICHHs 3aJadd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHOM
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DU3UKU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

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

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE HJIEH, MPEJIaraTb OPUTMHAIbHbIE MTOAXO0AbI U PELICHMUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTEPHATUBHBIE PELICHUSI.

Pa6ora c undgopmanmueii:

BJIQJICTh HaBbIKAMU MOJIyYeHHUS] MHPOPMALMHU (PU3NYECKOTO COIEpKaHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYLIECTBIATh IIOMCK, aHaJu3,
CUCTEMAaTH3allMI0 U HHTEPIpPETAlnIi0 MHPOPMALMU Pa3iIMYHBIX BHUJIOB U (POpM
IpEe/ICTaBJICHMUS;

OLICHUBATh JIOCTOBEPHOCTh HH(POPMAIUH;

UCIIOJIb30BaTh  CpEICTBAa HMH(POPMALUMOHHBIX M  KOMMYHHKalMOHHBIX
TEXHOJIOTUH B PEIICHWH KOTHUTHBHBIX, KOMMYHMKATUBHBIX U OpPraHU3alMOHHBIX
3a1ad ¢ CcOoOMIOJIecHHeM TpeOOBaHUN JSPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PEeCcypcocOepexeHMs, TMPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MTaCHOCTH;

CO371aBaTh TEKCThl (PU3MYECKOTO COAEp>KaHUS B Pa3IMYHBIX (opMarax c
y4€TOM Ha3zHAYeHUs1 UHPOPMALIUU U LEIEBON ayIUTOPHUH, BEIOUpAas ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:
OCYIIECTBJIATh OOIIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOUH
NESTEIbHOCTH;



pacrno3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMSr4aTh
KOH()JIUKTHI,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HUCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

INOHMMAaTh M HCIIOJIb30BATh NMPEUMYIIECTBA KOMaHAHON M WHIAUBUAYAIbHON
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM C y4éTOoM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh I[I€JId  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTHMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTh pold C y4ETOM MHEHMI y4YacTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAaye€CTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHHKAa KOMaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

nopeiaraTb HOBBIE IPOEKThI, OLEHUBaTh HIAEH C MO3UIUM HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISTh TO3UTHUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBepcaJIbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYILIECTBIISATh MO3HABATENbHYIO AESITENBHOCTh B 00JIaCTH
GU3MKK U aCTPOHOMHHM, BBIABISATH NPOOJIEMBI, CTaBUTh WU (POPMYJIHPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSTENIbHO COCTaBJIATh IUJIAH PEIICHHS PAcUE€THBIX M KAaueCTBEHHBIX
3aJ1ay, TUIaH BBIMOJHEHUS MPAKTUYECKOW padOoThI ¢ yUETOM HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

paciipsaTh paMKU y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX IPEINOuYTeHU;

JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTh 3a pelIeHuE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAHWIMH B 00JaCTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLHOHAJIbHBIH HHTEJVICKT:

JaBaTh OLIEHKY HOBBIM CUTYallMsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIa/JI€Th  HaBbIKAMU  [IO3HABAaTEIbHOM  peQUIeKCMM Kak  OCO3HAHMSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMU;



WCIIOJIH30BaTh MPUEMBI pehICKCUH ISl OLIEHKH CUTYaIllH, BHIOOpA BEPHOTO
pelIeHuUS;

YMETh OIICHUBATh PHUCKH M CBOEBPEMEHHO NPHHUMATh PEIICHHS 10 HX
CHIDKCHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JpYyTUX TMIPU AaHAJU3€ pe3yJIbTaToOB
JESITENIbHOCTH;

NpUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W aPTyMEHTHl JPYTHX TIPH aHAJM3€ pPe3yIbTaTOB
JESITENIbHOCTH;

pU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B npornecce MOCTHXKEHMSI JTMUYHOCTHBIX PE3YJILTATOB OCBOCHMSI MPOrPAMMBbI
no ¢u3uMKe IsI YPOBHS CpPEAHEro oO0Iero oOpa3oBaHus Yy OOyYarolmuxcs
COBEPIICHCTBYETCS AMOITMOHAITBHBIN HWHTEJUICKT, TIPEATIOIaT AFOTIHIA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM SMOIMOHAIBHOU Chephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMsI, BKIIIOYAIONIETO CAMOKOHTPOJIb, yYMEHHE MPHHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJACHHE, CIOCOOHOCTh aJalTUPOBAThCS K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpPEMJICHHE K JOCTHKEHUIO IENN U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CITOCOOHOCTh TOHUMATh MOIIMOHATIFHOE COCTOSTHHUE
JIPYTUX, YYUTHIBaTh €ro TMpPH OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BHICTPANBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIbTATBI

K xonmy obydenus B 10 kiacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOWM HAay4YyHOW KapTUHbl MUpA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBl TNPUMEHEHHUS U3YyUYEHHBIX (PU3UUECKUX MOJeNei:
MaTepuaibHas TOYKa, UHEpLHUaIbHas CUCTEMA OTCUYETA, aOCOMIOTHO TBEPIOE TENO,
WJICaJbHBIN a3, MOJIEJIM CTPOEHHUS Ta30B, JKUIAKOCTEU U TBEPIBIX TEJ, TOUEUYHBIN
AIIEKTPUYUECKUH 3apsij MpU pelieHn: (PU3NYECKUX 3a/1aY;



pacno3HaBaTh (pU3MUECKHUE SBICHUS (IIPOIECCHI) M OOBSICHATHh UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpPHUU CTPOCHHUS BEIIECTBA U
AJEKTPOJAUMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJUHENHOE
JBIDKCHUE, CBOOOJHOE TMMaJICHUE TeJl, JIBM)KEHHE IO OKPY)KHOCTH, HWHEpIIUS,
B3auMoJIecTBUE Tel, AuQdy3us, OPOYHOBCKOE ABUKCHHUE, CTPOCHUE JKUIKOCTEH
U TBEPIBIX TEJ, M3MEHEHUE 00hEMaA TEN MPU HarpeBaHUM (OXJIAKICHUN), TEIJIOBOE
paBHOBECHE, HCHApPEHHE, KOHJCHCAIMs, IUIABJICHUE, KPUCTAUIM3AlUs, KUICHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyZ€, CBS3b MEXAY MapaMeTpaMy COCTOSIHHS Ta3a B H30Ipoleccax,
AIEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OTMCBHIBATh MEXaHWYECKOE JBHIKEHHUE, HCIOJIB3YS (PU3MUECKHE BEIUUUHBI:
KOOpJIMHATa, IIyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIYJIC Te€Jla, KNHETUYECKas dHEPrus, MOTCHUHUAIbHAS JHEPrUs, MEXaHUYECKAs
paboTa, MexaHWYecKass MOIIHOCTh;, IPH OIMCAHWH TPABUJIBHO TPAKTOBATH
(GU3NYECKUI CMBICT MCIOJIB3YEMbIX BEIWYWH, WX OOO3HAYCHHUS W EIUHMUIIBI,
HaxXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (DPM3UYECKYIO BEIMYUHY C JPYTUMHU
BEIIMYMHAMU,

OIMCBHIBATh M3YUYECHHBIC TEIUIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SBJICHUS,
UCIIONB3YS (U3WUYECKUE BEIMYMHBI: JABJICHHE Tasza, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUSI XaOTHYECKOTO JBMIKEHUS MOJICKYJ, CPEIHEKBAApATUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThl, BHYTPEHHSS] SHEprus, pabora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUJIOBOTO JBUTATENs; MNpPU OMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUH CMBICT MCIOJB3YEMBIX BEJIMYHH, WX
0003HaYCHUSI U CIWHMIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JTAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKMCBHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BELIECTBA U AJIEKTPUUECCKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3UUECKUE BEJIMYMHBI: AJICKTPUUYCCKUI 3apsi,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIMAJIOB;
NP ONHCAHWHM TIPABWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3YEeMbIX
BEJIMYMH, WX OO0O3HAYEHUs] M EIWHUIIBI; YKa3biBaTh (hOPMYJIBI, CBS3BIBAIOIINC
JTaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (PU3WYECKUE TPOIIECCHl U SIBICHUSI, UCTOJIb3Ys (HU3NYECKUE
3aKOHBI W MPUHIUNBL: 3aKOH BceMupHOTo TsroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUS MEXAHUYECKOM JHEPruu, 3aKOH COXPAaHCHUS WMITYJIbCa,
MPUHIUIT CYNEPIO3UIMUA CWJI, NPUHUWAN PABHONPABHUS HHEPUUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHMSI BEIIECTBA, T'a30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW YHEPTUU TEIUJIOBOTO JIBUKECHUS MOJICKYJ C
aOCOIOTHOM TeMIiepaTypou, MepPBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsna, 3akoH KyrnoHa, mpu 3TOM pa3iauyarh CIOBECHYIO



(GbOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIIOBUS (TPAaHMIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyarTh YCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh JKCIIEPUMEHTHI 10 HCCJIEIOBAaHUIO (DU3MYECKUX SBJICHUM U
MPOIIECCOB C HCIOJb30BAHUEM IPSIMBIX M KOCBEHHBIX W3MEPEHHI, MPH 3TOM
dopmynupoBath mpobieMy/3agady M TUIOTE3y y4eOHOro OKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOPYIOBaHHUSA, MPOBOAUTH OIBIT M
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
ATOM BBIOMpPaTh ONTUMAJIbHBIA CIIOCOO0 M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (U3MYECKUMHU  BEIMYUMHAMU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh Pe3yibTaThl MOTYYECHHOW 3aBUCHUMOCTH (PU3UYECKUX BEIUYMH B
BU/JIE TAOJIUILI U TPpa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIEI0BaHNUS;

cobJiroaTh npaBuiaa 0€30MacHOTO TpyJa MpPH MPOBEICHUM HCCICTIOBAHUI B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4YEOHO-MCCIEAOBATEIbCKOM U MPOEKTHOMN
JESATEILHOCTH C MCIOJb30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOTO
000pyI0BaHUS;

pemiaTh pacu€THblE 3aJayd C SBHO 3aJaHHOM (PU3MYECKON MOJEIbIO,
UCIIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4n
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACHATh (GU3UUYECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOaUMbIC I €€ PEIIeHHs, MPOBOJIUTh PACU€Thl U OIEHUWBATh PEATHHOCTD
MOJIY4YE€HHOT0 3HaueHUsI (PU3UYECKON BEJIMUUHBL;

peliaTh KaueCTBEHHBIC 3a/1a4l: BHICTPAUBATh JOTUUECKH HEMPOTUBOPECUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3nYecKue SBICHHUS,

UCIIOJIb30BaTh npu  pemieHud  y4eOHbIX ~ 3aJad  COBPEMEHHBIC
nH()OpPMaIIMOHHBIE TEXHOJIOTUHU JIJIsl TIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIUU
U TIpeJICTaBJIeHNs y4eOHOM U HAyYHO-TIOMYJISIpHON MH(OpMaIUK, MOTy4YeHHON U3

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOIyIaeMyr0 HH(HOPMAIIHIO;

MIPUBOJNUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE TPOIECCOB OKPYXKAIOIIET0O MHPAa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW >KU3HU
JUTst o0ecriedeHus: 6e30macHOCTH MPU OOPAIIeHUH ¢ TPUOOPAMU U TEXHHUECKUMU



yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEJICHUS B OKPY>KalOIIEH CpelIe;

paboTaTh B Tpynme C BBHIMNOJHEHHEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATH pabOTy TPYNIIbl, PAalMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCCMaTPUBAEMOM IPOOIIEMBI.

K konmy ob0yuyenuss B 11 kjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpaxX poJib U MecTo (pU3MKu B (POpMHpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpaA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TE€XHOJIOTUW, B MPAKTUYECKOW NESITEIbHOCTH JIOJEH, LEIOCTHOCTh U EIUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TMPUMEHEHUS H3YyYEHHBIX (U3UUYECKUX MOJEIEH:
TOYEYHBIN AJEKTPUUECKUM 3apsil, JIyd CBETA, TOUCUHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO siipa NMpH PELIEeHUH (PU3MUECKUX
3aj1ad4;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHITh UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DU3UKHU: AJNEKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JACUCTBUSA TOKA, B3aMMOJEHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasE HWHIYKUWSA, JEWCTBHE MAarHUTHOIO TOJsA HAa
IPOBOJHUK C TOKOM M JBWXKYIIMNCS 3apsl, 3JIEKTPOMATrHUTHBIE KOJeOaHus U
BOJIHBI, NPSIMOJIMHEMHOE pacnpoCTpaHEHUE CBETa, OTPAXKEHHUE, NPEIOMIICHHE,
uHTeppepeHus, audpakuuss U TOJApU3alMs CBETa, JUCHEPCHs CBETa,
dboTtoanekTpudecknii 3phexT (hoTod¢heKT), CBETOBOE AaBlIEeHNUE, BOZHUKHOBECHHE
JMHENYaToro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHAasT M HUCKYCCTBEHHAs
paZMOaKTUBHOCTb;

ONMKCHIBATh W3YYEHHBbIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHbIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  Pa3jIMYHBIX  Cpel) U
AIIEKTPOMAarHUTHBIEC SIBIECHUA (MPOLIECCHI), HMCMONb3Yys (U3HUECKUE BEIUYUHBL:
IEKTPUYECKUIN 3apsill, CWJIa TOKa, AJIEKTPUYECKOE HANPSDKEHHUE, DIEKTPHYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABIDKYIIAs Cuia, paboTa TOKa,
WHAYKIMS MarHUTHOTO TMoJjsi, cuia Awmmepa, cuna JlopeHua, HMHIYKTUBHOCTH
KATYyIIK{, 3HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOTO II0JI€, NMEepUoJ M YacToTa
KoieOaHuN B KoJeOaTeNTbHOM KOHTYpe, 3aps] M CHila TOKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMATrHUTHBIX KoOJieOaHud, (OKYyCHOE pacCTOSIHHE U
ONTHYECKass CWJIa JIMH3bI, NPU OMHCAHUU MPABWILHO TPAKTOBATH (PU3MUYECKUI
CMBIC]I HCIOJb3YEMBIX BEJIIMYUH, MX OO0O3HAYEHUS W E€IUHUIbI, YKa3bIBaTh
(dopMyIbl, CBSA3BIBAIOIIME JAaHHYI0 (PU3MYECKYI0O BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU;



ONUCHIBATh M3YUYCHHBIE KBAHTOBBIE SBICHUS M TPOLECCHI, HCIOIb3YS
dbu3nYecKre BETUYUHBI: CKOPOCTh 3JIEKTPOMArHWTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMIYJIbC (DOTOHA, TIEPHO]I TIOJTypaciiajia, SHEPTUus CBI3H
aTOMHBIX SiJIep, NpPH OIKMCAHUM TMPABWIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICI
WCITOJIB3YEMBIX BEJIMYMH, MX OOO3HAUCHUS W CAWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONIUE JIaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTHMH BEJIMYWHAMH,
BBIYUCIISATh 3HAaUCHUE (DU3NUECKON BETUUMHBI,

aHaJM3UPOBaTh (PU3UYECKUE TPOIIECCHI M SBJICHUSI, MCIOJIB3Ys (hU3NUECKUe
3aKOHBI M TIPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCJICA0OBATEIBHOTO U MapajlIeIbHOIO
COCMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—J/IeHla, 3aKOH >3JIEKTPOMAarHUTHOMN
WHJYKINH, 3aKOH MPSMOJMHEHMHOTO pacrpoCTpaHEHUsl CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE OWHINTEHHA st (oTodddexra,
3aKOH COXPAHEHUs SHEPruHU, 3aKOH COXPAHEHUS HMIIYJIbCa, 3aKOH COXPaHEHUs
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAaHEHUs MacCOBOr0 4HMCIIa, OCTyJaThl bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpyu 3TOM pa3inyaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
MPUMEHUMOCTH;

OTPENIEIIATh HANPABICHUE BEKTOPA UHAYKIIMH MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh W OMNKCHIBATh H300paKEHHE, CO3/1aBa€MOE€ ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh AKCIEPUMEHTHI MO MCCIEAOBAaHUIO (PU3NUECKUX SBJICHUU H
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPHU 3TOM
dbopmynmupoBaTh TpobiieMy/3amady H THIOTE3y yYeOHOro SKCIEePUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYyJI0BaHMs, MPOBOJAUTH OMNBIT U
bopMyIUpOBaThH BBIBOHI,

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CIOCOO M3MEPEHUS U HCIOJIb30BAaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIeIOBATh 3aBUCUMOCTH  (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpSIMBIX W3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIIMYMH B BHUJE TaOJUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM HUCCIICIOBAHMS;

coOmro/1aTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCIICIOBAHUN B
paMKax yd4eOHOTO OKCIIEpUMEHTa, Y4eOHO-HCCIIENOBATEILCKOW U IMPOCKTHOU
JEATEIIBHOCTH C HUCIIOJb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPaTOPHOIO
000pyIOBaHUS;

pemiath pacuéTHble 3a7a4d C SBHO 3aJaHHOM (DU3WYECKOM MOJIEIbIO,
UCIIOJB3Ys (PU3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIu3a YCIOBUS 3aJ1auu



BbIOUpaTh (PU3NYECKYIO MOJEINb, BBIICIATh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXonuMBble U €€ pelIeHUs, TPOBOIUTH PAacy€Thl M OLIEHUBATh PEATbHOCTD
HOJY4EHHOTO 3HaUeHUs (PU3HUECKON BETUYNHBI;

pelaTh Ka4YeCTBEHHBIE 33]]au: BHICTPANBATh JIOTHYECKU HEMPOTHBOPEUUBYIO
[EMOYKY pacCyXIEHHH C OmMopoil Ha M3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

UCTOJB30BaTh  MPH  pEIIEHMH  y4eOHBIX  3aJa4  COBPEMEHHBIC
nH(GOPMALIMOHHBIE TEXHOJIOTUH AJI TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIH
U TIPEJICTaBJICHUS Y4eOHOW U HayYHO-TIOMYJIAPHON MH(POPMAIIUH, TOTyYSCHHOH U3

Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKU aHATM3UPOBATH MOTy4yaeMylo HHPOPMAILIUIO;

OOBSICHATh TMPUHLUIBI JCHCTBUA MAallMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3nuyarh yCIOBHUS UX OE30MacCHOTO MCIOIH30BaHMs B TIOBCEIHEBHOM
KHU3HU,

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUUCKHUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIErO0 MHpAa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHi;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA 1O (PU3MKE B MOBCEIHEBHOW >KU3HH
JUIst o0ecrieyeHus: 6€30MacHOCTH MpHU OOpAIEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0POBbS M COONIONCHUS HOPM 3KOJOTHYECKOTO
NOBEJICHUS B OKpYXKalolIeH cpee;

paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pPa3jIMYHbIX COLMAJIbHBIX pOJIEH,
IUTAHUPOBAaTh pPabOTy TPYNMbl, PANMOHAIBHO PpACHpeeisTh OOsI3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB TPYIITIHI B PEIICHNE PacCMaTpUBAEMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (tucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/Jbl HAYUYHOI'O IO3HAHUS
bubmnoreka LIOK
1.1 ®u3rKa U METOAbl HAYYHOT'O MTO3HAHUS 2 httos://m.edsoo.ru/ 74 1bF72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmnoreka LIOK
2.1 K
HHeMatia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bF72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOU 9 1 bubnuoteka [IOK
' TEOpHHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOANHAMIKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bubnnorexa [HOK
' da30BBIE IEPEX OB https://m.eds00.ru/7f41bf72



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

Hroro mo pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK

41 MEKTPOCTATHI 10 https://m.eds00.ru/7f41bf72
4. ITocTosiHHBIN 37IEKTpUYECKH TOK. TOKH B 12 bubmuoreka [IOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro mo pazneny 22

PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KIIACC

KounvecTBO 9acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoasnsie | IlpakTudeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JJIEKTPOANHAMUKA
11 MaruauTHOe 1ose. DJIeKTpOMarHuTHast 1 1 3 bubmmoreka [IOK
' VHTYKLS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHuyecKue 1 31eKTPOMarHuTHhIE 9 1 bu6mmoteka [LIOK
' KoneOaHus https://m.edso0.ru/7f41c97c
29 MexaHU4eCKHE U 3JIEKTPOMATHUTHBIE 5 1 bubnnoreka [IOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bu6nmmoreka [IOK
23 Onrriia 10 3 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OcHOBBI cieIIMaILHON TEOpUN bubnnoreka [IOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOM ONTHKH 6 bubamorexa [TOK

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

4.2 CrtpoeHnue aroma 4 bu6muoreka [IOK



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

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

4.3

ATtoMHOe sApo

bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMeHTHl aCTPOHOMUU B aCTPOPHU3IUKU 7 552?5212i2ﬁ3§f41c97c
Utoro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o061mato1iee MOBTOPEHNE 4 ﬁt?r?s?/?riﬁiiicﬁ?/fﬂl@?c
Utoro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE

Ne Hara nudposbie
Tema ypoxka Kontpoabubie | IlpakTnueckue

n/n Bcero u3ydyeHusi | oOpa3oBaTesbHbIE

padoTsbI padoTsI
pecypchbl
®du3uka — Hayka 0 IPUPO/IE.
1 Hayuneie MeT(})] bl HO?I.)H;HI/I}I 1 bubmorexa LIOK
i A https://m.edsoo.ru/ff0c32e2

OKpY’KaloIllero Mupa
Poins 1 MecToO du3nku B

5 (hopMHUPOBaHUH COBPEMCHHOMN 1 bubnnoreka [IOK
Hay4YHOW KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON IeATeIbHOCTH JIFo/Iei
MexaHnueckoe JTBUKEHUE.

3 OTHOCHTEIIPHOCTh MEXaHUIECKOTO 1 bu6mmotexka I[IOK
nerkeHus. [lepemelienne, CKOpocCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NIPAMOIMHEITHOE 1 bubanorexa [IOK
JIIBUOKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE ITPSMOJIMHENHOE bubnuoreka [LIOK

5 1
JIBUKCHHE https://m.edsoo.ru/ff0c372e

5 CBobOoaHOe maieHue. Y CKopeHue 1 bubnnoreka [IOK
CBOOOIHOTO ITaECHNA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUxeHUeE.

7 JIBrb>keHue MaTepuaIbHOM TOUKH 11O 1 bubmorexa [TOK

P https://m.edsoo.ru/ffOc3ada
OKpY>KHOCTH
8 [Ipunuun otHocuTensHOCTH ["anumnes. 1 bu6nmnoreka LIOK



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

NHepruanpHbIe CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bu6mmoteka [IOK

9 cynepno3uuuu cui. Bropoi 3akox
yiep " P . https://m.edsoo.ru/ff0c3be8
HeroTona 1 MaTepranbHOM TOUKH

10 Tpernii 3akoH HproToHa 11t bubnuorexa [IOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHUPHOTO TsAroreHus. Cuna

11 Tsokectu. [lepBas kocMuueckas bubmmorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoteka [LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoaguureHnt tpenus.

13 Cuna an OTI/IBJIGI({bI/Iq:I npu BI/I)ieHI/II/I bubmmorexa [IOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B XKUAKOCTU WM ra3e
[TocTynarenbHOE U BpamaTelibHOE

14 JBUKEHHE a0COIOTHO TBEPIOTO TeNa. bu6mmotexka IIOK
MowmeHnT cuitbl. [1neqo cuibl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO TENA
NMiynsc MaTepraibHOU TOYKH,

15 CHUCTEMBI MATEPUAIBHBIX TOYEK. bubmuoreka [JOK
Nmnynbe cuiibl. 3aK0H COXpaHEHUS https://m.edsoo.ru/ff0c43d6
nMItynbca. PeakTuBHOE ABM>KEHUE
PaGota 1 MOIITHOCTH CHUITBIL.

16 Kunerndeckas sHeprusi MaTepuaabHOM bubmuotexa [LIOK
Touku. Teopema 006 U3MEHEHUN https://m.edso0.ru/ff0c4502
KMHETUYECKOM JHEPruu

17 [ToTenunanpHas sHEPrHsL. bu6mmoreka [IOK



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

[TorennmansHas SHEPTUS YIPYTO
neopMUpPOBaHHOM MPY>KUHBI.
[TorennmansHast JHEPTUs TeIa BOIU3U
IIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[ToreHnuanpHbIe U HETOTCHIIUAILHBIC
cuiiel. CBA3b paboThHI
HETNOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM YHEPTUU CUCTEMBI TEl.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUH

bubnnorexa [JOK
https://m.edsoo.ru/ffOc478c

19

Jlaboparopnas pabora
«HMccnenoBanue CBsI3U pabOTHI CUJIIBI C
M3MEHEHHEM MEXaHUYEeCKOM dHepTrun
TeJa Ha IPUMEepE PaCTHKCHHUS
PE3UHOBOTO JKT'yTa»

20

KonrponsHas padora mo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPAHEHHUS B MEXAHUKE)

bu6nmoteka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxrtep IBHKCHUA U
B3aUMOJCHCTBUS YaCTUL] BELLIECTBA.
Mopenu cTpoeHus ra3oB, JKUIKOCTEU
U TBEPIBIX TEN

23

Macca monekyn. KonmuectBo
BemiecTBa. [locrosiHHas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa
u e€ usMmepenue. lllkana remneparyp



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

Lenbcus

WUneansusiii raz 8 MKT. OcHOBHOE

bubnuorexa [JOK

23 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIlepaTypa Kak Mepa

26 CpeaHEel KHHETHYECKON SHEPTUU bubnnoreka [IOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona

27 3akoH /lanpToHa. ['a30BBIC 3aKOHBI
Jlaboparopnas pabora

08 «HccnenoBanue 3aBUCIMOCTH MEXKIY
napaMeTpamu COCTOSIHUS
pa3peKeHHOTO ra3a»

29 H3omnporiecchl B uealIbHOM T'a3e U UX bu6nmmorexa LIOK
rpadu4ecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpennss sueprus
TEPMOJIMHAMUYECKOMN CUCTEMBI U

30 crroco0nI e€ m3MeHeHus. KoanuecTBo bubnuoreka [JOK
TEIIOTHI U paboTta. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTHUsl OJHOATOMHOIO UI€ATbHOTO
rasza

31 Bunsl Temnonepenaun bubnmorexa [IOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BELIECTBA.
32 KonuuecTBo TEmoTs mpu bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Terionepenadye. AanadaTHBIN IpoIece

33 I1epBbIil 3aKOH TEPMOAUHAMUKU U €70 bu6mmoreka [IOK
IIPUMEHEHHE K H30MpoLeccam https://m.edsoo.ru/ffOc5efc

34 Heo6paTumocTs mporieccoB B bubmuorexa [LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOIMHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpuniun aeiictus u KI1J[ TernmoBoit

bubnuorexa [JOK

3 MalIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKOJIOrH4ecKue mpoodIeMbl
TEIUIO3HEPTEeTHKHI
38 O6o06uaromuii ypok «MosnekynspHast bu6mmoteka LIOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonrponsHas pabora mo teme
39 «MOJIpeK TSt HI;;[ ¢uznka. OCHOBBI bromiorexa LIOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3zoBanue 1 KOH/ICHCAIIHS. bubnuorexa [LIOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOGcCo0THAS ¥ OTHOCUTEBHAS
41 BJIXXHOCTH BO3/1yXa. HachIeHHbIi bubmmorexa LIOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrammueckue n
42 amopdHbIe TerIa. AHU3OTPOIIHUS bubmuoreka [JOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctaasl. COBpeMEHHbIE MaTepUaIIbl
[1naBneHue U KpUCTAILTU3AIHUS.
43 VY nenpHas Tennli)ra l'IJ'[aBJ'IeIIjI/ISI bubmiorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
Cybmumarust
bu6munorexa [IOK
44
YPaBHEHHE TEILIOBOIO banarca https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tea. DIeKTPUUECKUM bubnuoteka [IOK

3apsan. JlBa Buaa 3JIEeKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c6bcc

3apsa0B

HpOBO,I[HI/IKI/I, JUDJICKTPUKU U

46 MOJIYIIPOBOJHUKH. 3aKOH COXpPaHEHHS bubmmorexa [IOK
YHPOBOA ’ p https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHslii 351eKTpUYECKUI bubmorexa [IOK
' https://m.edsoo.ru/ff0c6ced
3apsi
Hanpsok€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [IpuHnun cynepnosuuuu bu6mmoteka [LIOK
AJIEKTPUYECKUX Mojei. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa crit 31eKTpOCTaTHYECKOTo
49 nmois. [Torennuman. PasHocts bubmorexa LOK
i . https://m.edsoo.ru/ff0c6f00
IMOTCHIINAJIOB
[IpoBOIHUKY U TUIICKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM r[(f)ne bubmorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JlyanexkTpudeckast IpOHUIIAEMOCTh
bu6nmmoreka [IOK
51 Onexkrpoémkocth. Konaencaro
P g P https://m.edsoo.ru/ff0c7126
DIIEeKTPOEMKOCTD IIJIOCKOTO
52 KOH, CII-)ICEITO a. DHEPrHs 3apsHKECHHOTO bubmorexa HOK
A pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopatopHnas pabota "M3mepeHue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIUIT 1EUCTBUS U IPUMEHEHHE
54 KOHJICHCATOPOB, KOTTMPOBAIEHOTO

amnmapara, CTpyHHOr0 pUHTEpA.
DnexTpocTaTHyecKas 3alIuTa.



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

3azemiieHue IEKTPONpruOOpPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akoH Oma Jist
y4acTKa Lenu

56

[MocnenoBarenbHOE, NapaieabHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas padboTa
«M3yueHne CMEIIAaHHOTO COETMHCHUS
PE3UCTOPOBY

bubnnorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 11 MOIITHOCTB 3JIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

58

3axon OMma 11 OJTHON (3aMKHYTOI)
anexTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«M13mepenune D/IC ucrouHuka Toka u
€ro BHYTPEHHET0 COIPOTUBIICHHSD)

bubnuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAas IPOBOAUMOCTh TBEPBIX
METAJIJIOB. 3aBUCUMOCTh
CONPOTUBIIEHUS METAJLIOB OT
temneparypbl. CBEpXIpOBOAUMOCTh

60

DNeKTpUUECKUN TOK B BAKYyMe.
CBolicTBa 2IEKTPOHHBIX ITyYKOB

61

[TomynpoBOIHUKHU, WX COOCTBEHHas U
IIpUMecHasl MpoBOAUMOCTb. CBoMCTBa
p—~n-niepexoaa. [lomynpoBogHUKOBEIE
puOOpEI

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKUH TOK B paCTBOpax U
pacriaBax 3JIeKTPOIUTOB. bubmmoreka [IOK

62 1
DIEKTPOIUTHYECKAs IUCCOLIMALINS. https://m.edsoo.ru/ff0c82ba
DeKTpoaun3
DJIEKTPUUYECKUH TOK B ra3ax.

63 CamMocTosTenbHBIN U 1 bu6mmotexa LIOK
HECaMOCTOSITENIbHBIN pa3psan. MoaHus. https://m.edsoo.ru/ff0c84ae
[1na3zma
DnexTpuueckue mprudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnuoreka LIOK
npuMmeHenue. [IpaBuia TeXHuKH https://m.edsoo.ru/ff0c86fc
0e30macHoCTH

65 O6o006maromuii ypok 1 bubmmoreka [IOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrponsHas pabora mo teme

66 «Qnekrpocraruka. [locTosHHbII 1 bubnuoreka [LIOK
3NeKTpuYecKuii TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAax»

67 PesepsHblit ypok. KonTponbHas 1 bubnuoreka [IOK
pabora o Teme "DnekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O000maromuil ypok 1 bu6nmoteka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB 10 68

[TPOT'PAMME



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