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MHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHMs pa3pabOTaHa HAa OCHOBE MOJIOKEHHM M TpeOOBaHUI K pe3ysbTaTam
OCBOCHHSI OCHOBHOHM 00pa3zoBaTelbHON MporpaMMbl, mpeacTaBieHHbIX B OI'OC
COO, a Ttakxe c yu€roM (enepaiibHOW paboyell MporpaMMbl BOCHUTAHUS U
KOHIICTIIIMK TIPEernoiaBaHusl y4eOHoro mnpeamera «Dusnkay B 00pa3zoBaTEIbHBIX
OpraHu3anusax Poccuiickon Odenepanuu, peATU3YIOLINX OCHOBHBIE
o0pa3oBaresbHbIE MPOrPAMMBI.

Conepkanre TporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHUe
€CTEeCTBEHHO-HAYyUYHOM KapTUHbI Mupa oOydaromumxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢usnke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-NEATEIHLHOCTHOTO
noaxona. IIporpamma mo ¢usuke coorBercTtByer TpeboBanusim OPI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METAIPEAMETHBIM pe3yJibTaTaM
oOydeHHs, a TaKXKe YYUTHIBAET HEOOXOAMMOCTh peai3allid MEKIIPEIMETHBIX
CBs3e (PU3MKM C €CTEeCTBEHHO-HAyYHBIMM Y4YEOHBIMU TpenMeramu. B Hel
OTIPEIENSAIOTCA OCHOBHBIE 1€ M3y4YeHUs (U3UKH Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTATHl OCBOEHUS Kypca (DM3HKHU: JIMYHOCTHBIE,
MeTaInpeIMETHBIC, MpeIMEeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3HKe BKIIOYAET:

e IUIAHMpYEMBbIE pPE3yIbTaThl OCBOEHUS Kypca GU3MKHU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIEC PE3YbTATHI IO FOAaM 00yUYEHUS;

e coJiepKaHHe yueOHOTO mpeameTra « Pu3nkay mo rojgaM o0yueHHUs..

dusrka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX TMPHUPOJIbI, BHICTyIas B
KayecTBe y4eOHOIo MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHW 00 okpyxatoieM mupe. [IIkoapHbIN Kype GU3UKH — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJbKY (pU3nUecKkue 3aKOHbI
JeXaT B OCHOBE TPOIECCOB W SBJICHUM, HW3y4aeMbIX XHUMHUEH, OHMOIOTHEH,
¢usnueckoit reorpadueit u actpoHomuein. Mcmomb3oBaHWE W AKTUBHOE
npuMeHeHrne (U3MYEeCKMX 3HAHMM  OMNpeienseT Xapakrep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe OSHEpPreTuKu, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIyYEHHS] HOBBIX MAaTEpPHAIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
Wzydyenne ¢Gu3MKH BHOCHUT OCHOBHOW BKIJIaq B ()OPMUPOBAHUE €CTECTBEHHO-
Hay4YyHOU KapTHUHBI MHUpa OOyuaromnuxcs, B (HOpMUpPOBaHHWE YMEHUU MPUMEHSTH
HAy4YHBIA METO/I TO3HAHUS TIPU BHITIOJTHEHWH UMHU Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBy kypca ¢u3uku Iyl YpOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH psI HWJEW, KOTOpPbIE MOKHO paccMaTpuBaTh Kak HPUHIUIIBI €ro
NOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypcC SIBISETCA JOTHYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOMU, TAK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (U3UKA
o0beMHEH BOKpYr (usmueckux Tteopuil. Beaymmm B Kypce sBisiercs
(dopmHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes cymanumapusayuu. EE peanuzanus NOpeanojaraeT HCIOIb30BaHHUE
T'YMaHUTapHOTO MOTEHIMaIa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3U PAa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMUECKUMU IIPOoOIeMamu.

Hoess npuxnaomoii  umanpasnennocmu. Kypc ¢usukum  mpeamnosaraer
3HaKOMCTBO C IIUPOKUM KPYTOM TEXHHUUYECKHUX M TEXHOJOTHUECKHMX MPUIIOKCHHN
U3y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonoeuzayuu peammsyercs MOCPEICTBOM BBEIEHUS 3IIEMEHTOB
COJIEp)KaHUSA, TOCBALIEHHBIX HKOJOTHUYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTUEM TEXHUKUM M TEXHOJIOTHM, a Takxke OOCYyKIECHUS
po0JIeM pallMOHATIBHOTO NPUPOAOIIOIb30BAHUS U HKOJIOTHYECKON 0€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTAMU Kypca (U3MKH Ha YpOBHE CPEIHEro OoOIIero
o0Opa3oBaHus SABIAIOTCA (pu3myeckue Teopuu (GOpMHpPOBaHUE MPEACTABICHUI O
CTPYKTyp€ NOCTpOEHUsl GU3NYECKOI Teopuu, posin (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMIOB B  COBPEMEHHBIX MPEACTaBICHUSX O MPUPOAE, TIpaHUIAX
NPUMEHUMOCTH TEOpUMW, s ONHCAaHWS E€CTECTBEHHO-HAYUHBIX SIBICHHH U
MIPOIIECCOB).

CHCTeMHO-IesTeNbHOCTHBIA MOX0 B Kypce (DU3MKU peau3yeTcsl Mpexje
BCEro 3a CUET OpPraHM3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH OO0YyYaroIuXcs.
Jlnst  GazoBoro ypoBHS Kypca (DU3UKM — OTO HCIOJIb30BAaHUE CHUCTEMBI
(pOHTaNbHBIX KpPATKOBPEMEHHBIX OJKCIEPUMEHTOB M JAaOOpaTOPHBIX padoT,
KOTOpBIC B MporpamMme 1o (pu3uke 0ObEIMHEHBI B OOIIMN CIUCOK yYUYCHHUYECKHUX
OPAKTUYECKUX paboT. BhiaeneHne B yka3aHHOM IEpeyHe J1abopaTOpHBIX padoT,
MPOBOJMMBIX JUISI KOHTPOJS M  OLEHKH, OCYLIECTBIISIETCS YYaCTHUKAMMU
0o0pa3oBaTeNbHOTO Mpolecca MCXOAsS W3 OCOOEHHOCTEH IUIaHUPOBAHUA U
ocHalleHus: kaOuHera Qusuku. Ilpm 3TomM oOecrieumBaeTcs  OBJIAJCHUE
00yJarouMucad yMEHUSIMH TPOBOJUTH KOCBEHHBIE H3MEPEHHMS, HCCIEIOBAHUS
3aBUCUMOCTEN (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEAJIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHHWE YyAENSETCs PELIEHUI0 Pacu€THBIX M KaueCTBEHHBIX
3ajgad. Ilpu 3TOM Ans pacuy€THBIX 3aja4 NPUOPUTETOM SIBISIOTCS 3a/1ayd C SIBHO
3aJJaHHON (PU3NYECKON MOJEIIbIO, TO3BOJISIOIIME TPUMEHATh U3YUEHHBIE 3aKOHbI U



3aKOHOMEPHOCTU KaK M3 OJHOTO pasliena Kypca, TaK W MHTETPUPYs 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM SBIIAIOTCS 3aJaHUs Ha
O0OBsICHEHHE MPOTEKAHUA (PU3NYECKUX SBJIECHUI U TNPOIECCOB B OKpY’KaroleH
KU3HU, TpeOyromue BbIOOpa (PU3MUECKONW MOJENU ISl CUTyalldd MpPaKTHKO-
OPHUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmarepuanbHO-
TEXHUYECKOMY OO€CIEUeHUI0 Y4YeOHOTO Ipolecca 0a3oBBI YpOBEHBb Kypca
($u3MKK1 Ha ypOBHE CpeIHEro o011ero o0pa3oBaHusl I0JIKEH U3y4aThCsl B YCIOBUSX
IpeAMETHOro KaOuHeTa (U3HKKA WIM B YCIOBUSX HHTErPUPOBAHHOIO KaOWMHETa
PEIMETOB €CTECTBEHHO-HAYy4YHOTO IuKiIa. B kabuHere (QU3MKH JOJTKHO OBITH
HeoOXouMoe J1abopaTopHoe 0OOpyIOBaHUE [Jis BBHITIOJIHEHUS YKa3aHHBIX B
nporpamme 1o (U3NKe YUEeHHMYECKUX MPAKTUYECKUX PabO0T U JIEMOHCTPAIIMOHHOE
obopymoBaHue.

JeMoHcTpanoHHOe 00opyoBaHue (QopMuUpyeTcss B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIBHON JOCTaTOYHOCTH U 00ecrnedynBaeT MOCTaHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIYEBbIX JAEMOHCTpalMil Juist
UCCIICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUH ©  MPOIECCOB, AMIUPUUECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUIECKUX MPUMEHEHHIA.

JlabopatopHoe 000pyJOBaHUE [UJISI YUYEHHYECKUX NPAKTUYECKUX padoT
(dopmupyeTcss B BUAE TEMAaTHYECKUX KOMIUIEKTOB M 0OECIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTAa Ha JByX oOOydaromuxcs. TemaTHuecKue KOMILIEKTHI
1a00paTOPHOTO O00OpPYAOBaHUS JOJIKHBI OBITh TOCTPOEHBI HAa KOMILIEKCHOM
UCIOJIb30BAaHUM AHAJIOTOBBIX U LU(POBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00OpaTOPUi.

OCHOBHBIMU LENSIMU U3y4YeHHS QUMUK B 001IEM 00pa30BaHUU ABIISIOTCS:

e (opmHpoBaHHE HWHTEpeca M CTPEMJIEHUS OOyYaloUIMXcs K HaydHOMY
W3YUYEHUIO TPUPOJBI, PA3BUTHE HMX MHTEIUIEKTYaIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUA U (POPMUPOBAHUE
MCCIIEI0BATENIHCKOTO OTHOIICHUSI K OKPY>KAIOIIKUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS Kak pe3yibTara U3yUCHHS
OCHOB CTPOEHUS MaTepUH U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (QopMupoBaHue yMeHHU OOBSICHATH SABJICHHS C HCIOJIb30BAHHEM
(U3HYECKUX 3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHME TPEACTABICHUN O poiu (PU3MKK A Pa3BUTHA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTrkenne 3Tux Lenel odecrieduBaeTcs pelIeHueM CIeIyromuX 3a7ad B

npolecce u3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHEr0 0011ero 00pa3oBaHUs:



npuoOpeTeHne  CUCTeMbl  3HaHWMM 00  oO0mux  QrBHUYecKux
3aKOHOMEPHOCTSIX, 3aKOHAax, TEOPUSIX, BKJIIOYas MEXaHHKY,
MOJIEKYJISIPHYIO  (DU3HKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKHU;

dbopMUpOBaHHE YMEHUH TNPUMEHATh TEOPETUUYECKHE 3HAHUSA IS
OOBbACHEHHS] (PU3NYECKUX SBJIEHUW B TNPHUPOAE U Uil TNPUHATHUA
MIPAKTUYECKUX PELICHUH B IIOBCEAHEBHOW KU3HU;

OCBOEHHE CMOCOOOB pEHICHUs pa3IMYHBIX 337ad C SIBHO 3aJaHHOM
bu3nueckol MOJENbIo, 3aJay, MNOAPa3yMEBAIOIIUX CAMOCTOSITEIBHOE
co3fanue GU3NIECKOM MOJIENH, aJIeKBATHON yCIIOBHSIM 3a/a4H;
NOHUMaHUE (U3NYECKUX OCHOB W TPHUHIUIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSAHUSA HA OKPYXKAOLIYIO
cpeny;

OBJIQICHHE METOAAMM CaMOCTOSITENIBHOIO IUIAHUPOBAaHUS W NPOBEIACHUS
(bu3nyecKuX SKCIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu uHdopMalumu,
ONIPENENECHUS JOCTOBEPHOCTH ITOIyYEHHOTO PE3yJIbTaTa;

CO3JaHHUE YCIIOBUM JUISl Pa3BUTUS YMEHHM MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU IESATEIBHOCTH.

Ha wuzydyenue ¢usuku (6a30BbIii ypOBEHb) Ha yPOBHE CPEIHETO OOIIETOo
oOpazoBanus otBoauTCA 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HE/IEJIO), B
11 xnacce — 68 yacoB (2 yaca B HEJETIO).

[Ipenyaraemplii B mporpamMe 1o (GU3MKE INEepeueHb J1abopaTOpHBIX U

NPAKTHYECKUX padoOT SBISIETCS PEKOMEHIOBAHHBIM, YUYWTENb JellaeT BBIOOD
OpOBEIEHUS J1a0OpAaTOPHBIX pPabOT M OMNBITOB C YUYETOM WHIUBUIYATbHBIX
0COOEHHOCTEN 00yYaroIuXCs.



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOI0 MO3HAHUS

®u3nka — Hayka o npupoiae. HaydHble MeTOoABl NMO3HAHUS OKPYKAKOLIETO
mupa. Posbp dkcriepuMeHTa M TEOpUM B NpOLIECCE IIO3HAHUSA IIPUPOJBI.
DKCnepuMEHT B (hU3HKE.

MogenupoBanue (uU3MUECKUX SBJICHUM M TpoueccoB. HaydHble rumoTessbl.
duznyeckue 3aKOHbI U T€OpUHU. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHLMT COOTBETCTBUS.

Ponbp u mecto ¢usuku B (GOPMUPOBAHHWU COBPEMEHHON HAyYHOW KapTHUHBI
MHUpPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AnanoroBele W UU(POBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMITBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBHKEHMS.
Cucrema otcuéra. TpaekTopusi.

[lepemerienne, CKOpPOCTh (CpeaHSs] CKOPOCTb, MTHOBEHHasi CKOPOCThb) U
YCKOPEHHUE MAaTE€pUaTIbHOW TOYKH, UX MPOEKIMU Ha OCU CHCTEMBbI KOOpJWHAT.
CioxeHune nepeMeIeHn U CII0AKEHUE CKOPOCTEM.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE TMpPsSMOJMHENWHOE IBIKEeHHE. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, MyTHU U MepeMEelICHUs
MaTepUabHOM TOYKU OT BPEMEHHU.

CBoOoaHOE magieHne. Y CKOpeHre CBOOOTHOTO MaIeHUS.

KpuBonuneiinoe  aBuxeHue. JIBUKEHHME  MATEpUAIBHOM  TOYKH MO
OKPY>KHOCTH C IOCTOSIHHOM 110 MOJTYJII0 CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JTUHEUHAS
ckopocTb. [lepuon u yactora oOpaiienus. [LleHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHuueckue yCTpOiICTBA W NPAKTUYECKOE MPUMEHEHHUE: CHUIAOMETD,
JBU)KEHUE CHAPSIOB, IICTTHBIC U PEMEHHBIC TTepeaauH.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WILTIOCTPAIUsl KUHEMATUUECKUX XapaKTEPUCTUK
JBUKCHUSL.

[IpeobOpazoBaHue TBUKEHUIN C UCIIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenue nBukeHusi Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOTHOTO NaJACHMUS.

Hamnpasienue ckopocTy Nnpy ABUKEHUH TIO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, rabopamophule pabomul

N3ydeHne HEPAaBHOMEPHOTO ABVIKECHHS C LEIBIO ONPENAEIECHNUs MTHOBEHHOU
CKOpOCTH.

HccnenoBaHnne COOTHOLIEHHS MEXAY IyTSAMHU, MNPONUIAECHHBIMU TEJIOM 3a
NOCJEAOBATENBHBIE PABHBIE MPOMEXYTKHM BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBUYKEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3yyeHne nBUKEHUS LIAPUKA B BA3KOMN )KUIAKOCTH.

Nzyuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuamun  otHocutenbHOCTH  [amuned. IlepBeii  3akoH  HeroToHa.
NHepuunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tperuit 3akoH Hpr0TOHA U1l MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cwina Tskectn. llepBas kocMmuyeckas
CKOpOCTBb.

Cwuia ynpyrocru. 3akoH ['yka. Bec rena.

Tpenue. Bunsl Tpenus (moxos, ckonbxeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJIbXKEHUS U cuia TpeHus nokod. KoadduuueHt tpenus.
Cuita conpoOTUBIICHHS P IBUKEHUHU TEJIA B dKUJKOCTH WIH rase.

[locTynarenbHOE U BpalllaTelbHOE IBUKEHHE a0COIOTHO TBEPAOIO TENa.

MOMEHT CHIBl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEIA.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOIUIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SBneHne nHEpUUH.

CpaBHeHHE MacC B3aUMOJAECHCTBYOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CnoxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U AJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Teila. Buapl paBHOBECHS.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3yuenue qBuxeHus OpycKa 1o HaKJIOHHOU IJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3MHOBOM 00pa3ziie, OT uX Jedopmariuu.

HccnenoBanre yciaoBUW paBHOBECHS TBEPAOrO Tela, HMMEIOUIETO OCh
BpAaIICHHS.

Tema 3. 3akoHbl cOXpaHeHUs 8 MEXAHUKE

NMimynbec MaTepuanbHOM TOYKH (Tena), CHUCTEMbl MaTEPHAIBHBIX TOYCK.

NMnynbc cuiibl M1 M3MEHEHUE HMMITYJIbCa Tea. 3aKOH COXPAHEHUs HMITYJIbCa.
PeaktuBHOE NBUKEHHE.

Pabota cribl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprus MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKON DHEPTUM.

[ToTeHunanbHas SHEPIus. [ToreHumnanbHas DHEPTUS yIpyro
nebopMupoBaHHOW  mpykuwHBL.  [loTeHmmManbHass JHEprusi Teida  BOIU3H
MOBEPXHOCTHU 3EMJIH.

[loreHUMAIBHBIE W HENOTCHUHUAIbHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTCHIHAIBHBIX CHJI C U3MEHEHUEM MEXAaHMYECKOW JHEPTUU CHUCTEMBI TEIl.
3aKOH COXpAaHEHUSI MEXAHUYECKON SHEPTHMU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHnueckrue yCTpouCTBa M IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOMED,
MPY>KAHHBIN TTACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBUKEHUE.

[lepexo mOTEHIMATIBHON YHEPTUU B KHHETHUECKYIO M OOpaTHO.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3yuenne abCOMIOTHO HEYNPYTOro yjapa ¢ TMOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanue cBsi3u paOOThl CHIIbI C U3MEHEHUEM MEXAHWYECKOW SHEPrUH
TeJla Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazaea 3. Moaexkyasipiast pusuka 1 TEpMOAUHAMMKA
Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYUECKOU MeopUU
OCHOBHBIEC TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBmxkenue. uddysua. Xapaktep IBUKEHUA U
B3aMMOJICMCTBHUS 4YaCTUL] BewlecTBa. MoOJIENU CTPOEHUSI Ta30B, XUAKOCTEH U
TBEPJIBIX TEJ U 0OBSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojelnei. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemiectBa. [loctositHHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remmneparyp
Llenscus.



Mopene  wupeanbHOoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKON TeOopuu HJeanbHOro rasa. AOCONIOTHas TeMmreparypa Kak Mepa
CpeaHEl KWHETHMYECKOW SHEPruM TEIUIOBOrO MBWXKEHWs dacTul rasza. [llkana
temneparyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHMEe MenneneeBa—Knanenpona.
3akon JlanbToHa. M30mpouecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BenlecTBa. ['paduueckoe mpencTaBieHUE HM30MPOLECCOB: H30TEPMA, H30X0pa,
u3o0apa.

TexHuueckue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JHUCKPETHOE CTPOCHHME BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUN.

OmnbITel 10 AU Py3Un KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO JBUKEHUS.

Mopaens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogenp, nTIoCTpUpyIOLIas IPUPOAY AaBIEHUS ra3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHHUS WJICaJbHOIO Tasa,
M30IPOIIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

Onpenenenre Macchl BO3AyXa B KIIACCHOM KOMHATE Ha OCHOBE M3MEPEHHI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEl.

HccnenoBanre 3aBUCUMOCTH MEXy NTapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHaAMUKU

TepMmoannamuueckass cucreMa. BHYTpEHHsIST dHEpPrus TEPMOIUHAMUYECKOU
CUCTEMBI U croco0bl e€ u3meHenus. KonuuectBo TemioTel U padota. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  HJeaJbHOr0  Tra3a. Buasl  Temionepenayu:
TEIJIONPOBOAHOCTb, KOHBEKIUSA, U3JTyYCHHUE. Y IeTIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonngecTBo TEIIOTHI IIPH TEIUTONEPEIAYE.

[lonsitue 06 ammabatHom tmpouecce. IlepBbli 3aKOH TEPMOJIUHAMUKHU.
[IpuMeHeHne TepBOTro 3aKOHAa TEPMOJMHAMUKHU K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmouHamuku. HeoOpatuMocTh MpoIieccoB B MPUPO/IE.

TerutoBpie  mamuHbl.  [IpyuHOWNBL  OEWCTBHUST  TEIJIOBBIX — MAIIMH.
IIpeoOpa3oBanuss »HEPruM B TEIUIOBBIX MamuHax. KoadduimeHt mojae3Horo
nerictBus TeruioBod MarmuHbl [{ukn KapHo m ero kodpduUIMEHT MOJIE3HOTO
JNENCTBUSA. DKOJIOTHYECKUE POOJIEMBbI TEINIOAHEPTETUKH.



TexHuueckue ycCTpoWcTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBOU XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEH 3HEpruM Teia NpU COBEPIICHUM PaOOTHI: BBUIET
npoOku W3 OyTHUIKM TOJ JCHCTBHEM CXXAaTOTO BO3MyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUIEOAEMOHCTpALNS).

N3meHeHne BHYTpEHHEN SHEpTrun (TeMIlepaTyphl) Tejla IpH TeIrlonepeaaye.

OnbIT 1m0 aauabaTHOMYy pACHUIMPEHHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENs] BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO
JIBUTATEIS.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3mepenne yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Dazosvie nepexoonl

[TapooOpazoBanue U KoHjeHcalusi. Mcnapenue u kuneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3MyXa. HachlmeHHbII IMap. YjaenbHas TeIwoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIICHUS OT 1aBJICHMUS.

TBépnoe Teno. Kpucrannuueckue nu amopdubsie Tesna. AHU30TPOIUS CBOWCTB
kpucrawioB. JKunkue kpucramwibl. CoBpeMeHHble Marepuaibl. llnaBneHune nu
KpUCTaJUIM3anus. Y AelibHasl TerioTa miasienusd. CyOonumarus.

VYpaBHeHHE TEII0OBOTO OajaHca.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJTOPUMETP, TEXHOJOTUU TMOJIyYEHUSI COBPEMEHHBIX MaTE€pPHUANOB, B
TOM YHCJIE€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBHIIEHHBIX MTAPOB.

Kunenue npu noHMXKEHHOM JJaBJICHUU.

Crioco0Obl U3MEpPEHHUsI BIaXKHOCTH.

Habnronenne HarpeBaHus ¥ MaBiIeHUS KPUCTATMYECKOTO BELIECTBA.

JleMOHCTpanus KpucTauioB.

Yuenuueckuii osxcnepumenm, rabopamopnvle padonul

N3mepeHne OTHOCUTENBHOW BIIa)KHOCTH BO3AYyXa.

Pa3nen 4. diaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
DJNeKTpu3anms TeN. OJEKTPUYECKUM 3apsia. JBa Buaa DIEKTPUYECKUX
3apsAnoB. [IpOBOJHUKH, IUANEKTPUKKA U TOJYyNPOBOAHUKHU. 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsijia.
B3anmopeiictBue 3apsaoB. 3akoH KymoHa. TodedHbIN 37EKTPUUYECKU 3apsil.
OnekTpuyeckoe moje. Hanpspk€HHOCTh  snekTpuueckoro motis.  [IpuHuun



CYIEPNO3ULNHN DJICKTPUUECKUX ToJIeH. JIMHWKM HanpsKEHHOCTU AIIEKTPUUYECKOTO
TTOJIS.

PaGora cun  anekrpocratmueckoro  moiisi.  [lorenmuman.  PasHocthb
MOTCHUUAAIOB. [IpOBOOHUKM W JUAIEKTPUKU B BJIEKTPOCTATUYECKOM  IIOJIE.
JnsnexTpryeckas NpOHULIAEMOCTb.

DnekTpoéMkocTh. KonageHncarop. I1eKTpOEMKOCTh TUIOCKOTO KOHAEHCATOPA.
DHEprus 3apsKEHHOTO0 KOHAEHCATopa.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHMUE: BIIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTAaTHUUECKash 3alllMTa, 3a3€MJICHHE BJIEKTPONpUuOOpOB,
KOHJEHCATOP, KOMUPOBAJIBbHBIN alIapar, CTPyUHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHILIUII ICHCTBUS JJIEKTPOMETPA.

B3anmonenicTBrue HadIEeKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

IIpOoBOAHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIeKTpOCTaTUYECKas 3aIUTa.

JMPAEKTPUKHY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSIHUS MEXAY HUMH U JUJIEKTPUUECKOU MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPa.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

N3mepeHne 25eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

ONEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa [i1st yuacTKa LenH.

DJIEKTPUYECKOE COMPOTUBICHHUE. YAEIBHOE CONPOTHUBIEHUE BEIIECTBA.
[TocnenoBarenbHOE, ApaLIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIAasi CWJia U BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3axon Oma 17151 OJTHOM (3aMKHYTOM) 3ieKTpruyeckol nenu. KopoTkoe 3aMblkaHue.

DJIEKTpOHHAs  MPOBOAUMOCTb  TBEPABIX  METAVIOB.  3aBUCUMOCTH
COIIPOTHUBJIEHUS] METAIJIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosmynipoBOAHUKH. CobOcTBeHHas u MIpUMECHas MPOBOJIMIMOCTb
noJIynpoBogHUKOB. CBoiicTBa P—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dJIEKTPOJIMTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIU3.



OnekTpudeckuii TOK B razax. CaMOCTOSTENBbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [Inazma.

TexHuueckue yCTpOICTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJILTMETpP, pPEOCTaT, MCTOYHUKM TOKa, OJJIEKTPOHArpeBaTelibHble MNPHOOPHI,
AIEKTPOOCBETUTEIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYTIPOBOHUKOBBIN U0/, TalbBAaHUKA.

Jlemoncmpayuu

N3mepeHne CUiibl TOKa U HAMPSKEHUSL.

3aBUCUMOCTh COTPOTUBIICHUS IMIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IM MIOTIEPEYHOTO CEUCHHS U MaTepurania.

CwMmeliaHHO€ COeIMHEHHUE MPOBOJIHUKOB.

[IpsamMoe wu3MepeHHe DIIEKTPOIBHKYIIEH cuibl. KoOpoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO AIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTbH COIIPOTHUBJIEHUS METAIJIOB OT TEMIIEPATYPBI.

[IpoBOAUMOCTB 3NEKTPOJIUTOB.

HckpoBoit pa3psil U MPOBOJAUMOCTh BO3yXa.

OnHOCTOPOHHSIS TPOBOJAUMOCTD IHO/IA.

Yuenuueckuii oxcnepumenm, rabopamopnule padonul

N3yuyeHue cMENIaHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYILEH CHIIBI UCTOYHMKA TOKAa U €ro BHYTPEHHETO
CONIPOTHUBIICHUS.

HaGmronenue amexTposinsa.

MexnpeaMeTHbie CBSA3H

Nzyuenne kypca ¢usnku 6a3oBoro ypoBHs B 10 kigacce ocylIecTBISIETCS ¢
y4ETOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBS3€H C KypcaMHU MaTEeMaTHKH,
OuonmoTHH, XUMUH, TeoTpadun ¥ TEXHOJIOTHH.

Meswxcnpeomemnvle nousimusi, CB3aHHbIE C M3yYEHHMEM METOJOB HAYYHOTO
NO3HAHUA: SIBJIEHWE, HAy4YHBIA (akT, rumore3a, (pu3myeckas BEIUYMHA, 3aKOH,
Teopus, HaOJIIOACHHE, SIKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peumieHUe CHUCTEMbl YpaBHEHWH, JMHEHHas (yHKIUS,
napabona, runep0oia, ux rpaQuKud U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIMHU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO,
BEKTOPBI U UX MPOCKLIHNH HA OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannyeckoe ABUKEHHE B KUBOU mpupoje, nuddysus, ocMoc,
TEMI000MEH KUBBIX OPTraHU3MOB (BHUbI TEIUIONEpEIayu, TEIIOBOE PAaBHOBECHE),
AJIEKTPUUECKHUE SABJICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsI Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, XKUJIKOCTEH U



ra3oB, DJJICKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAS IUCCOLMAALINS,
raJibBaHUKA.

l'eoepaghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHHE IBUKEHUU C HCIOIB30BAHMEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHHKE, IOIIMIIHUKYA, HWCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET M JpYyTHE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBOW XOJOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IOJIyYEHUS] COBPEMEHHBIX MAaTEpUaioB, B TOM YHCIE HAHOMATEPUAIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3e€MJICHUE 3JIEKTPONnpuOOpoOB,
KCEpOKC, CTpYHHBII NPUHTED, AIEKTPOHArpeBaTeIbHbIE puOOPHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, raATbBAHUKA.

11 KNIACC

Pasnen 4. dinekTpoguHaMuKa

Tema 3. Maznummnoe noje. I1eKmMpoOMaAZHUMHAA UHOYKUUA

[TocrositHHBIE ~ MarHuThL. ~ B3auMOAEHCTBME  TOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mnosne. Bexkrop MarHuTHOW WHAYKUMHU. lIpuHouMn cyneprnosuuuu
MAarHuTHbIX nojed. JIMHUM MarHuTHOM MHAYyKUuU. KapTuHa NHHUNA MarHUTHON
WHAYKIMH OIS IOCTOSTHHBIX MAarHUTOB.

MarHutHoe 10Ji€ TPOBOJHMKA C TOKOM. KapTuHa IJHMHUN WHAYKUAH
MAarHUTHOTO TIOJISl JJIMHHOTO MPSIMOTO TMPOBOJHHUKA M 3aMKHYTOTO KOJBIIEBOTO
POBOJHUKA, KATYIIKHU ¢ TOKOM. OnbIT Opcrena. BzanmoielictBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuia JlopeHua, e€ MoIyib U HanpaBlieHUE. J[BUKEHHE 3apSyKEHHOW YaCTUIbI
B OJTHOPOJTHOM MarHuTHOM Tojie. PaboTa cumel Jlopenta.

SIBeHne AnEeKTpOMarHMTHOM HMHAYKUMH. [IOTOK BekTOpa MarHuTHOU
MHIYKIUU. OJIEKTPOJABMXKYIIAs CWia HWHAYKIUU. 3aKOH AJIEKTPOMArHUTHOM
uHaykmu Papanes.

BuxpeBoe nanekTpuyueckoe Tmosie. OJIEKTPOJBIXKYIAs CUJIa WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILIEMCS TOCTYIaTENBHO B OJHOPOJHOM MAarHUTHOM ITOJIE.

IIpaBuiio JleHna.

NHOyKTUBHOCTh. SIBIEGHHME CAaMOMHIYKIMHU. OJIEKTPOJBIXKYILAs Ccuia
CaMOUHIYKI[UU.

DHeprus MarHuTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHudecknue yCTpOMCTBA W IMPAKTUYECKOE TPHUMEHECHHUE: TMOCTOSHHBIC
MAarHuThl, 3JIEKTPOMATHUTBL, BJIEKTPOJABUTATEIb, YCKOPUTEIU >SJIEMEHTAPHBIX
YacTUll, UHAYKIMOHHAs [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO IIyYKa MATHUTHBIM TOJIEM.

JIMHUY UHAYKIWA MarHUTHOTO TOJIA.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cunel JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHOM MHYKIWH.

ITpasuio Jlenna.

3aBUCUMOCTD JJIEKTPOABMKYILIEH CHIIBI MHAYKLUU OT CKOPOCTH WU3MEHEHHUS
MAarHuTHOTO TIOTOKA.

SIBneHne caMOUHIYKIUU.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3ydeHne MarHuTHOTO MOJI KaTyIIKHA C TOKOM.

HccnenoBanne nevcTBUS MOCTOSHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHIYKIHUU.

Pa3zgea S. KosieOanus 1 BOJIHbI

Tema 1. Mexanuueckue u In1eKmMpomMazZHumHbsle Kojiebanus

KonebarenrHast  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJIcOaHWUS.
IMapmonnueckue konebanus. Ilepuosa, wactora, amruuTyga u (aza KoJieOaHUU.
[IpyxvHHBIA MasTHUK. MareMaTU4eCKUN MAasSTHUK. Y PaBHEHHE T'APMOHUYECKUX
koJieOanuii. [IpeBpaiiieHre HEPTUN MPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHHMYEeCKUMU U
ANEKTPOMArHUTHBIMH KosieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUHU B UJI€ATLHOM KOJIE0ATEIbHOM KOHTYPE.

[IpeacraBiieHre O 3aTyxarolUX KoneOaHUsIX. BhIHyX/IeHHbIE MEXAaHUYECKUE
kojebanus. Pezonanc. BoiHykeHHbBIE 3TIEKTPOMAarHUTHBIE KOJIEOaHMS.

Ilepemennsbiii  TOK. CHHYCOMIAJIBbHBIM MEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOTO TOKAa. AMIUIMTY/IHOE M JCHCTBYIOIIEE 3HAYEHHWE CHIIBI TOKa U
HaIPSKCHUSL.

Tpanchopmarop. IIponsBoacTBo, mepenadya U MoTpedIeHUE EKTPUIECKON
SHEPTUH. DKOJIOTUUECKUE PHUCKU NpPU MPOU3BOJCTBE 3eKTposHepruu. KymbTypa
MCIIOJIb30BAHUS NIEKTPOIHEPTUH B [IOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWMCTBA M IPAKTUYECKOE INPUMEHEHUE: DIEKTPUYECKUAN
3BOHOK, F'€HEpAaTOp NEPEMEHHOIO TOKA, JUHUU JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOAaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WU
MaTeMaTU4ECKUI MasTHHUK).



Habmroenue 3aTyxaronmx KojaeOaHuii.

HccnenoBanrie CBONCTB BbIHYKICHHBIX KOJICOaHUH.

HabGmronenue pezoHanca.

CB0oOOAHBIE ANEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuunorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HANPsKEHUS OT BPEMEHU) IS
AJIEKTPOMATrHUTHBIX KOJICOaHUM.

Pe3onanc mnpu mocCHeAOBAaTEIbHOM COEIMHEHHHM PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUY 3JIEKTpONIEpeIaYH.

Yuenuueckuui axcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAJIbIX KOJie0aHUM rpy3a Ha HUTU OT
JUTMHBI HUTU U MAcCChI rpy3a.

HccnenoBaHre MEPEMEHHOIO0 TOKa B LENH U3 IOCIEI0BaTEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KAaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbvle 60IHbL

MexaHnudeckue BOJIHBI, ycioBus pacnpoctpanHeHus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JJMHA BOJHBL [lomepedHble W MPOJOJIbHBIC BOJHBIL
WNurepdepenuus nu audpakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3Ty4YEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anextpomarautHoit BoiHe. CBoMcTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpaKEHUE, MpesIoMJIEHUE, ToJsipu3anus, Tudpakius,
untepdepeniusa. CKopocTh dIEKTPOMarHUTHBIX BOJIH.

[[Ixkana 3JeKTpOMarHuTHHIX BOJIH. [IpuMeHeHue 3eKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIIMTIBI paIUOCBSI3U U TeleBUAeHUs. Paqnonokanusi.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEBI.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MNPUMEHEHHE: MY3bIKaIbHbIC
WHCTPYMEHTBI, YJIbTPa3BYKOBasi [IMArHOCTMKA B TEXHUKE W MEAUIMHE, pajap,
paauoNpuéMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neub.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTpaHEHKE MONEPEYHBIX U TPOJIOJIbHBIX BOJIH.

Konebniomieecs Teno Kak UCTOYHUK 3ByKa.

HabGntonenue otpaxxeHus: M NpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mtonenue untepdepeHnnu u qudpakini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJOM U
4aCTOTOU KOJeOaHUiA.



HccnenoBanne  CBOMCTB  JJEKTPOMAarHWTHBIX — BOJH:  OTPaXKEHHUE,
npeaomMiIeHue, noyisipusanus, Audpakius, tHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpruueckas ontuka. [IpsMolMHENHOE pPACHpPOCTPAHEHUE CBETA B
OJHOPOJIHOM cpene. JIyd cBera. ToueUHbIM NCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoenne mzoOpaxeHui B
IUIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3akOHBI MPEIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelNb
npenomnienus. [lonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yrosl MOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceera. CnoxHblii cocTaB Oenoro cseta. LBer.

CobOuparoniie 4 pacceuBarolivie JUH3bl. ToHKasg JsuH3a. DOKycHOe
paccTosiHMe U ONTHYECKash cuja TOHKOW JuH3bL [locTpoenne uzoOpakeHUil B
coOMparoIUX M paccerBaroluX JuH3ax. Dopmysia TOHKOW JMH3bI. YBEIWYEHUE,
JaBaeMOE€ JINH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. HWurepdepenuus cBera. KorepeHTHble HMCTOYHUKH.
VYcnoBuss HaOMOAEHHS MAKCUMYMOB M MHHUMYMOB B HMHTEp(PEPEHIIMOHHOU
KapTHHE OT JIBYX CHH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxums cBera. JludpakuuonHas pem€rka. YcCIOBUE HaOIIOICHUS
[VIABHBIX ~MAKCHMyMOB IIpM [aJ€HHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIMOHHYIO PEHIETKY.

[lonspusanus ceera.

TexHuueckue yCTpONCTBA W MPAKTHYECKOE MPUMEHEHHE: OYKH, JyIa,
doToanmapar, MPOEKIIMOHHBIA ammapaT, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpAMONMHEWHOE PACHpOCTPAHEHUE, OTPAKEHHE U TMPEJIOMIICHHUE CBETA.
OnTHueckue npuodoOpBHI.

[TonHOE BHyTpeHHEE OTpakeHue. Moenb CBETOBOA.

HccnenoBanue CBOMCTB M300paKEHU B JTUH3AX.

Moaenn MUKpOCKOTIa, TEJIECKOTIA.

HaGmronenue nnrepdepeHinu ceera.

HaGnronenue audpakiuu ceera.

Habmronenue aucnepcuu cBera.

[loyuyenue cnekTpa ¢ MOMOUIbIO TPU3MBI.

[Toyuenue crekTpa ¢ MOMOIIBI0 TUGPAKIIMOHHON PEIETKH.

Habmronenue nonsipusaiu cBeTa.

Yuenuueckuii osxcnepumenm, rabopamopuule padonul



N3mepenue nokasaresisi IpeIoMJICHHUS CTEKJIa.
UccnenoBanue CBONCTB U300pakKeHUM B JIMH3AX.
HaGmronenue gucnepcuu cBera.

Pazgen 6. OcHOBBI cHenIAJIBbHON TEOPUH OTHOCHTEIbHOCTH

I'panuipl NPpUMEHMMOCTHM  KJIacCMueckoM  mexaHuku.  [locTynarsl
CHEUHUAIBHOM TEOPUM OTHOCHUTEIBHOCTU: WHBAPUAHTHOCTH MOMYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIUIT OTHOCUTEILHOCTU DWHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKpalIECHUE
JUTUHBL.

DHeprusi U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPTUEH U UMITYyJILCOM PEISATUBUCTCKON YaCTUIIbI. DHEPTHUS
MTOKOSI.

Pazgea 7. KBanToBasi pu3znka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonsl. ®opmyna [Inanka cBs3u 3HEPTUU (HOTOHA C €TO0 YACTOTOW. DHEPTHUS
U UMITYJIbC (POTOHA.

OtkpeiTe u uccnenoanue pororddexra. OnbiTel A. I'. CroneroBa. 3aKOHBI
doToaddekra. YpaBHenue ODuHmTeitHA 11 dpoTodpdekra. «KpacHas rpaHuna»
dboTorddexra.

JaBnenue cBera. OnbiTel I1. H. JIebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuueckue yCTpONCTBA W MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTogaTUMK, COTHEUHAs OaTapesi, CBETOUOI.

Jlemoncmpayuu

®oT03(¢(deKT HAa yCTAaHOBKE C IIMHKOBOM TIACTHHOM.

HccnenoBanne 3akoHOB BHeMHET0 GoTodddekra.

Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopra mo paccesHUIO o -4acTHII.
[Lmanerapnas monens aroma. Iloctynarel bopa. M3nydyeHue u morjounieHue
(GOTOHOB MpU TMEpexojie aToMa C OJHOTO YPOBHS SHEPIHM Ha Apyroil. Bumsl
crekTpoB. CIEKTp ypOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BonnoBelie cBoiicTBa yactuul. Bomnsl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
Ty aTu3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHuueckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBbIN KOMIIBIOTEP.



Jlemoncmpayuu

Monens onsita Pezepdopaa.

Ornpenenenre JUIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHeRYaThIX CIIEKTPOB U3ITYUYEHUS.

Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Habntonenue nuHeiuaroro cnekrpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTHI, JIOKA3bIBAIOIINE CIO0XHOCTh CTpOoeHHsS sapa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopna 1o  ompeneneHuto  cocraBa
paguoakTuBHOrO wu3myueHus. CpoiicTBa anb(da-, Oera-, ramma-usy4eHUs.
BinusiHue pagnoakTHBHOCTY HA KUBbIE OPTaHU3MBL.

OTtkpeiTHe mpoTOHA U HeilTpona. Hykimonnas moxens siapa ['elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sapa. M30Tornsl.

Anbda-pacnaz. OJIEKTPOHHBIH M MO3UTPOHHBIM Oera-pacman. ['amma-
U3JlydyeHre. 3aKOH paJuoakTUBHOTO paclaja.

DHeprusi CBA3M HyKJIOHOB B sifpe. Snepubie cuibl. [ledekT maccsl apa.

Snepubie peakunu. /lenenue n cuHTeE3 AAEP.

Snepusiit peaktop. Tepmosiaepusiii cuHTe3. [IpoOnemMbl U TEPCHIEKTUBHI
AIEPHON DHEPTETUKU. DKOJOTHYECKNE ACTIEKTHI SIEPHON IHEPTETHUKHU.

DneMeHTapHble YacThullbl. OTKPBITHE MO3UTPOHA.

Meto1b1 HAOIIOEHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaTbHBIC B3aUMOICUCTBUSA. EqUHCTBO (pr3nueckoit KapTUHBI MUPA.

TexHuyeckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMmepa
BuiibcoHa, sinepHbli peakTop, aToMHast 6omM0a.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIIUX YACTHII.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

HccnenoBanue TpeKoB YacTUIl (110 TOTOBBIM (GoTorpadusim).

Pasnen 8. DieMeHTHI acCTPOHOMMHU M acTPOPU3NKH

OTanbl pa3BUTHUSL aCTpOHOMUH. [IprKIagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUH.

Bug 3Bé3nnoro Heba. Co3Be3nusi, sipKue€ 3BE37bI, IJIAHETHI, UX BUJIUMOE
JIBIOKCHHE.

Conneunas cucrema.

Counnne. ConHeuHast akTMBHOCTh. McTtounuk sHeprum ConHIla W 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpPaJbHBIA KJIacc —
CBETUMOCTBY». 3BE3JIbI TJIABHOM II0CIEHOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIaBHOM MOCIEAOBATEIbHOCTU. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O NPOUCXOXKIAEHUU U 3Boarounu CoiHia u
3BE3/1. DTambl )KU3HU 3BE3].

Muieunsiii ITyte — Hama ['amaktuka. Ilomoxenwe u aBmwxkeHue CoiHIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe uznydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnple mpo06sieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGnroneHuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN I ONpe/ieNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3/1sd CEeBEPHOro MOJYIIAPUS U SPKUE 3BE3BL.

HaGmronenus B reneckon Jlynsl, ianet, Mieadoro I1yTu.

O0o0marnee NOBTOpeHue

Ponb ¢usuku M acTpOHOMUU B DKOHOMHYECKOW, TEXHOJIOTUYECKOMH,
COIIMAILHOM M ATUYECKOH cpepax NesaTeTbHOCTH YeJIOBeKa, POib U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM Hay4YHOW KapTHHE MUpA, pOJib (PU3UUECKOU TEOPUHU
B (GOpPMHpPOBAHUU TIPEACTABICHUM O (U3MYECKON KapTUHE MHUpPa, MECTO
(u3nuecKoil KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEICTaBJICHUHN O MPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce oCyliecTBisieTcsl C
YYETOM COJEPIKATEIIbHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMHd MaTEMAaTHKH,
OMONOTHU, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemnole nonamusi, CBsI3aHHbIE C HW3YYEHHEM METOJIOB HAYYHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, rumore3a, (Quanyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, YKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CHUCTEMBl YPAaBHEHUW, TPUTOHOMETPUYECKHE
(GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U MX IPOEKIMH HA OCU KOOPIAMHAT, CII0KEHUE BEKTOPOB,
POU3BOJIHBIC D3JIEMEHTAPHBIX (PYHKIUH, MPU3HAKK MOJ00US TPEyTrOJbHUKOB,
ompeieleHre TIONaAH MIIOCKUX GUryp u o0bEMa Tel.

buonoeus: snextpuueckue SBIEHUS B KUMBOW MpHUpPOJE, KoJieOaTelbHbIE
JNBWKECHUS B )KMBOMW MPHUPOJIE, ONITUYECKUE SIBICHUS B KUBOW MPUPOJE, ACUCTBUE
paananyy Ha )KUBbIC OPraHU3MBL.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAIMUECKAsI CTPYKTypPa TBEPIBIX
TE1, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPaIbHBIN
aHau3.



l'eocpahus: MarHuTHBIE TIOJIFOCA 3€MJIM, 3&JI€KH MArHUTHBIX DY/,
(oTOCHEMKA 3eMHON TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUI.

Texnonocus: JIMHUM BJEKTPOIEpeNad, TIEHEepaTop IEPEMEHHOrO TOKa,
ANEKTPOJIBUraTelb, WHAYKUMOHHAs M€4Yb, pajap, paiuoONpHEMHHUK, TEJIEBHU30p,
anTteHHa, tenedon, CBU-meuyb, MPOEKIIMOHHBINA amnmapaTr, BOJIOKOHHAs ONTHKA,
COJIHEUHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne ydeOHOTO mpeamera «Dusmka» Ha YpOBHE CpEIHEro OOIIero
obOpaszoBanus (0a30BbI YPOBEHB) MOJDKHO OOCCIEUHTH JTOCTHKCHHUE CIIETYIOITNX
JTUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIHTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS YUEOHOTO mpeaMmera « DU3uKa» JAOIKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOImUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMMO3UIIMEN JIUYHOCTHU, CHCTEMOM I[EHHOCTHBIX
OpHUEHTAIIMA, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKJCHHUI, COOTBETCTBYIOIIUX
TPAAUIIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIUPEHHUE KU3HEHHOTO
ONbITa U ONbITA JEATEIBHOCTH B MPOLECCE PeAM3alid OCHOBHBIX HANpaBICHUMN
BOCITUTATEIILHOM JESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaxaaHcKoOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUMCKOTO OOIIECTBA;

MPUHATAC  TPATUIIMOHHBIX  OOIIEUYETIOBEUECKMX T'YMAHHCTUYECKHX U
JIIEMOKPaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO JIEATEIbHOCTh B MHTEpPECaX TPakJAaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHUE B3aUMOJEHCTBOBATh C COUMAIbHBIMUA HHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIHUSIMHA ¥ Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) MATPUOTHYECKOT0 BOCIIMTAHMS :

chOpMHUPOBAHHOCTh pOCCUICKOM rpaKJaHCKOI UICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JAOCTHXKCHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKK U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOTO BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBE/ICHMUSI;



CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O W TMPUHUMATh OCO3HAHHBIC DPEIICHWSI,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHbIC HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATENbHOCTH YYEHOTO;

OCO3HAaHME JINYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYyYHOT'O TBOPUYECTBA,
IpUCYILIEro (PU3NYECKOIl HAyKeE;

5) Tpy10BOT0 BOCIIMTAHUSI:

WHTEpeC K pa3iudyHbIM chepaMm MNpodhecCHOHAIBHON NeSITeIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PM3UKON M TEXHUKOU, yMEHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieit nmpodeccun M peau30BbIBATh COOCTBEHHBIC )KU3HECHHBIE TIJIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHMIO B 001acTH
(Gbu3UKY HA TPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYecKOT0 BOCIUTAHUSI:

c(hOPMHUPOBAHHOCTh DKOJIOTHYECKOW KyJIbTYPhI, OCO3HAHUE TJIOOATHHOTO
XapakTepa dKOJIOTHYECKHUX MPoOieMm;

IJIJAHUPOBAHKUE U OCYILIECTBIICHHUE ICVCTBUIA B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO pa3BUTHSI YEIIOBEUYECTRA;

paclIMpEeHUE OMbITa JEATEIBHOCTH SKOJOTMYECKONW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAaHUU 110 (PU3HUKE;

7) HEHHOCTH HAYYHOT' 0 MO3HAHMS

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHHE LIEHHOCTH HAy4YHOW JEsITEIbHOCTH, TOTOBHOCTH B MpOIIECCE
u3ydyeHus:  (U3UKUM  OCYIIECTBIISITh  TMPOEKTHYKD W HCCIEA0BATEIbCKYIO
NEeATeNIbHOCTh UHANBUYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTeIbHbIE YHHBEPCAJIbHBbIE YUeOHbIE 1eCTBUS
ba3oBble Jioruyeckue qeMcTBUA:
CaMOCTOSITENIBHO  (popMynHMpoBaTh U aKTyalIUM3UpOBaTh  MOPOOIEMY,
paccmarpuBaTh €€ BCECTOPOHHE;
ONpeNeiATh 1EIU JEATEIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
JIOCTUKCHHUS;
BBIABJIATh 3aKOHOMEPHOCTH W  MPOTHBOPEYUS B  PacCMAaTPUBAEMBIX
bu3MUeCKUX SIBICHUSX;
pa3pabarhiBaTh IUIaH PEIICHUS MPOOJEMbl C YUYETOM aHaIu3a UMEHOIIUXCS
MaTEpUAITBHBIX U HEMATEPHUAITBLHBIX PECYPCOB;



BHOCHUTb KOPPEKTHBBI B JCSITEIBHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIEHUBATh PUCKU TIOCTIEICTBUN ACSITENHHOCTH;

KOOpJMHUPOBaTbH M  BBIIOJNHATH pabOTy B  YCIOBHSX pEaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIIJICHHUE [TPU PELICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBareibcKue JeliCTBUS

BJIa/IETh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBHIMU TMOHSATHSAMH M METOJaMU
busznuecKkoil HayKu;

BJIa/ICTh HABBIKAMH Y4EOHO-MCCIEA0BATEIHCKON U TIPOEKTHOW S TETbHOCTH
B 00J1aCTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TOUCKY
METOJIOB peUIeHHs 3aAad (PU3MUYECKOTO COJIEp)KaHUs, MPUMEHEHHIO Pa3IMIHBIX
METO0B TIO3HAHUS;

BIa/J€Th BHUAAMH JCSITEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0O U MPUMEHEHHIO B PAa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YHKCIIE MIPH CO3JaHUH YUeOHBIX IPOEKTOB B 00acTH (U3KKH;

BBISBIISITh TPUYMHHO-CJIC/ICTBEHHbIE CBSI3M M aKTyaJlIM3UpPOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pEeUIeHHs, HaXOAWTh apTyMEHTHhI U1 J0Ka3aTesbCTBA
CBOMX YTBEPKJICHUM, 33/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBaTh TOJYYEHHBIE B XOJE€ pEUICHWs 3a7auyd pe3yJIbTaThl,
KPUTHUYECKH OIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH M3MEHEHUE B HOBBIX
yCIIOBUSIX;

CTaBUTh M (POpMyIupoBaThb COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
JEeSITeTbHOCTH, B TOM YHUCIIE TIPH N3YYCHUH (DU3BHKY;

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA TO0 (U3MKE B MPAKTUYECKYI0 00macTh
KHU3HEACSITEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OPUTHHATIbHBIE TIOAXO/IbI U PEIICHUS;

CTaBUTb NMPOOIEMBI U 331a4H, IOy CKAIOIINE aTbTEPHATUBHBIC PELICHHUS.

Pabora ¢ undopmanmeii:

BJa/IETh HaBBIKAMH TMOJy4YeHHS WH(GOpMalUU (PU3NIECKOTO COJIEPKaHUS U3
MCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBIATH TIOUCK, AaHaJM3,
CHCTEMAaTH3alli0 M HMHTEpIpeTannio MH(pOpMaIMKU pa3INYHBIX BUAOB U (popm
MPEICTaBICHHS;

OLICHUBATh JOCTOBEPHOCTh NH(POPMALINY;

UCTIONIb30BaTh  CpeACTBa  MH(GOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM B PELIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a71ad ¢ COOJIOJICHMEM TpeOOBaHUN SPrOHOMHMKH, TEXHUKH O€301acHOCTH,



TUTHCHBI, PECYpCOCOCpPEKEHHUsS, TPABOBBIX H JTUYECKHUX HOPM, HOPM
HH(POPMAIMOHHOM 0€30MaCHOCTH;

co3laBaTh TEKCThl (PU3UUYECKOTO COJACpKaHUS B Pa3IUYHBIX (QopMarax c
y4ETOM Ha3HAYCHUS MH(POPMAIIUH U TIEIEBOM ayIUTOPHH, BEIOMpast ONITUMATBHYIO
dbopMy TIpecTaBIeHUS U BU3yaJIU3aIUH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

OCYIIECTBISATH 00IIEHNE HA YPOKaxX (U3UKHU U BO BHEYPOUHOU JESITEIHBHOCTH;

pacrio3HaBaTh MPEANOCHUIKM  KOH(MDIMKTHBIX CUTyalldkidi M  cMAr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3J1araTh CBOIO TOYKY 3pPEHHUSI C HCMOJb30BAHUEM
SI3bIKOBBIX CPEJCTB;

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHJUBHUIYAJIbHOU
paboTHI;

BEIOWPATh TEMATHKy W METOABI COBMECTHBIX NEUCTBHA C Y4E€TOM OOIMX
WHTEPECOB U BO3MOKHOCTEN Ka)KJI0T0 YJIEHA KOJIJIEKTUBA;

MpUHUMATh I1€IM  COBMECTHOW  JE€ATEIbHOCTH, OpPTraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHUKEHHIO: COCTAaBIISITh IUIAH JCHUCTBUU,
pacnpeienarTb poju ¢ Yy4€TOM MHEHHH Y4YacTHHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM pabOThI;

OIIEHMBAaTh KAauyeCTBO CBOEr0 BKJAJa WU KaXJOr0 y4YacTHUKA KOMAaHIbl B
001K pe3yNbTaT Mo pazpabOTaHHBIM KPUTEPHUSIM;

npejjaraTh HOBBIE TMPOEKTHI, OLECHUBATh HUJEU C TO3UIMUHA HOBU3HBI,
OPUTHUHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSX, IPOSIBIISITH TBOPUECTBO M BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIEe YyHUBeEpCAJIbHbIE Y4eOHbIE /1eiiCTBUS
Camoopranusanms:

CaMOCTOSITEJIbHO OCYILIECTBIISATh MO3HABATENbHYIO JESITEIbHOCTh B 00JacTH
GU3MKH W acCTPOHOMHH, BBISBIATH TNPOOJIEMBI, CTaBUTh U (HOPMYJITHPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIBHO COCTABJISITh IUIaH PEIICHUS PACUETHBIX W KaYECTBEHHBIX
3aJ1a4, TJ1aH BBIMOJIHEHUS MPAKTUYECKONW PaOOoThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUH;

JlaBaTh OIIEHKY HOBBIM CUTYAIIUSIM;

paCHIMPSITh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEOYTCHUN;

JieJlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCThH 32 PEILICHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;



COCcOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAMLMUA B 001acTu

(bU3UKH, MOCTOSHHO MOBBINIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIM YPOBEHb.
CaMOKOHTPO.Ib, MO OHAJILHbII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYaIlUsSM, BHOCHTh KOPPEKTHUBBI B JCATECIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB LEINISAM;

BJIAJCTh HaBbIKAMHU  [IO3HABATEIbHOW  pediekcuu KaKk  OCO3HaHUs
COBEpILAEMBbIX JEUCTBUII M MBICIUTENbHBIX MPOLIECCOB, HX pE3YyJIbTAaTOB U
OCHOBAHUM;

UCIOJIb30BaTh NMPUEMBI PeQIIEKCUH IJIsl OLIEHKU CUTYyalluH, BRIOOpa BEPHOTO
peLIeHus;

yMETh OIICHWBAaTh PHUCKH W CBOCBPEMCHHO TNPHUHHUMATH PEIICHUS IO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TPU aHAIU3E PEe3yJbTaTOB
NEeSITENbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYruX IMpU aHallu3e pe3yIbTaToB
NESITeNbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIHOKH.

B mporecce noctukeHus: IUYHOCTHBIX PE3YJbTaTOB OCBOEHUS IPOrPaMMBI
no Qusuke s YpOBHS CpeAHEro ooOmero oOpa3oBaHUs Yy OOydYarONIUXCs
COBEPILEHCTBYETCS AMOIMOHATBHBIN WHTEJIIEKT, MpEANoIararomii
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOYAIOUIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHUE, BUJETh HANPABICHUS Pa3BUTHsI COOCTBEHHOM AMOLIMOHANBHOM cepsl,
OBITH YBEPEHHBIM B ce0g;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, yYMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHUE, CIHOCOOHOCTh AaJanTUPOBAThCA K
AMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKIIFOUAIONICH CTPEMJICHUE K JOCTYKCHUIO IETH U
ycrnexy, ONTHMHU3M, WHHUIMATUBHOCTb, YMEHHE JICHCTBOBaTH MCXOAS M3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YUYUTHIBATH €ro IMpH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIIOIbMH, 3a00TUTHCS, TPOSIBIISITH HHTEPEC U pa3pelIaTh KOHPIUKTHIL.



INPEAMETHBIE PE3YJIbTATDBI

K koniy oOyuenuss B 10 kJyacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIONTUXCSI YMEHUIN:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pPoJb U MecTO (U3UKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpPA, B PA3BUTUHA COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JEATEIIbHOCTHU JIOAEH;

YYUTBIBATh TPAHUIBI TPUMEHEHUS M3YyYEHHBIX (DU3NYECKUX MOJEINCH:
MaTepuaibHas TOYKa, MHepIUaIbHas CUCTeMa OTcuéTa, abCOTIOTHO TBEPOE TEIIO,
UJICAUTBHBIN Ta3, MOJIENIM CTPOCHUS T'a30B, KUIAKOCTEW M TBEPABIX TEJI, TOUCUHBIN
AIEKTPUYECKUH 3apsi]l PU PEIICHUH (PU3HUUECKUX 3a/1a4;

pacno3HaBaTh (pU3NYECKHE SIBJICHUS (TIPOIECChI) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U
BJIEKTPOAMHAMMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJIMHEUHOE
JBUKEHUE, CBOOOJHOE TMAaJICHUE TeJ, IBUKEHUE IO OKPY>KHOCTH, HWHEPIHMS,
B3auMojielicTBue Tei, auddy3us, OpOYHOBCKOE JBIKCHHE, CTPOCHUE KUIKOCTEH
Y TBEPABIX TEJ, U3MEHEHHUE 00BEMA TeJl MPU HArpeBaHUM (OXJIAXKECHUHN ), TETUIOBOE
paBHOBECHE, HWCHAPECHUE, KOHJCHCALMs, IUIAaBJIICHUE, KPUCTAJUIM3ALUs, KUIICHUE,
BIIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUA T'a3a IPU €r0 HArPEBaHUU B 3aKPBITOM
cocyZle, CBf3b MEXIYy IlapaMeTpaMy COCTOSIHMSL Ta3a B H30IIpoleccax,
BJIEKTpU3AIMA TEJ, B3AUMOJICUCTBUE 3aPsI0B;

OTNHUCHIBATh MEXAHWYECKOE JBUKEHUE, HUCHOJB3YsS (U3NYECKUE BEIUYUHBIL:
KOOpJMHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, CHIIa,
MMITYJILC TE€JIa, KNHETUYECKas >HEPrusi, MOTCHUUAIbHAS dHEPTUs, MEXaHUYECKas
paboTa, MexaHWYECKass MOIIHOCTh;, TMPH OINHUCAHUM TPABWIHLHO TPaKTOBATh
(bU3UYECKUI CMBICT MCIOJIb3yEeMbIX BEJIUYWH, WX O0O3HAUEHUS U EIUHUIIBI,
HaXOJIUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3MUECKYIO BEJIUYMHY C JPYTUMHU
BEJINYMHAMMU;

ONIMCHIBATh W3YYCHHBIE TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (PU3MYECKWe BEIMUYUHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpemaHsis
KUHETUYECKAsT DHEPIUsl XaOTUYECKOIO JIBHUKECHUS MOJIEKYJI, CPEIHEKBaJApaTUYHAS
CKOpPOCTb MOJIEKYJI, KOJHUYECTBO TEIJIOThI, BHYTPEHHSSI 3HEprusi, padora rasa,
KOO(PPUITMEHT TOJE3HOTO JCHCTBUS TEIUIOBOTO JBUTATENSA, IIPU ONMUCAHUU
NpaBUJIBHO TPaKTOBaTh (DU3MUECKUI CMBICT MCHOJIB3YEMbIX BEJIWYHMH, HUX
0003HAaYEHUA W CAUHUIIBL, HAXOIUTh (OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO
(Gbu3MYECKyI0 BEIMYHMHY C IPYTUMU BEIMYUHAM;

OTMCHIBAaTh U3YUYCHHBIC MIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKHUE
SIBJICHUS (ITPOIIECCHI), UCTIONB3YsI (PU3MUECKUE BEIUYMHBIL: JICKTPUYECKUMN 3apsi,
3JIEKTPUYECKOE T0JI€, HAPSHKEHHOCTD I0JIs1, MOTEHIHMANL, PA3HOCTh MOTEHIHUAIIOB,;
IpyU OMNHCAHWM TPABWIBHO TPAKTOBATh (DUIMYECKUM CMBICT HCIOIb3YEMBbIX



BEJIMYMH, WX OOO3HAUYCHUS W €IUHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINC
JTaHHYIO0 (U3UYECKYIO BEIUUYUHY C IPYTUMU BETUYUHAMU,

aHAIM3UPOBATh (PU3NUYECKHE MPOIECChl U SBJICHUS, WCIOJb3Yys (HU3NUYECKUe
3aKOHBI ¥ MPUHITUIILL: 3aKOH BcemupHoro TsaroteHus, |, Il u Il 3akonst HeroToHa,
3aKOH COXpPaHEHUsS MEXaHUYECKOW DJHEPruHu, 3aKOH COXpPAaHCHHUS HMITYJIbCa,
NPUHIMI CYTICPIIO3UIIMKM CHJI, TPUHITUI PABHOMPABUS HWHEPIHATBHBIX CHCTEM
OTCu€ra, MOJIEKYJSPHO-KMHETUUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPTrUH TEIUIOBOIO JBWXKEHUS MOJEKYI C
a0COJIFOTHOM TeMmIlepaTypoid, epBbIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHCHUS
AJIEKTPUUYECKOTO 3apsja, 3akoH KyloHa, mpu >TOM pasziuyaTh CJIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKO€ BBIPAKEHUE U YCIIOBHS (TpaHUIIBL,
00J1acTH) MPUMEHUMOCTH;

OOBSACHITh OCHOBHBIE TIPUHIMIBI JCHCTBUS MAIlMH, TOPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBHS MX O€30MacHOr0 MCIOJIb30BaHUS B
MMOBCEJHEBHOM KU3HMU,

BBITIOJIHSTh OKCIIEPUMEHTHI [0 HCCIENOBaHUIO (U3UUYECKUX SBICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHHH, MpPU ITOM
dbopMmynupoBath mpoOiieMy/3aadyy M THUIOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOuparh YCTAaHOBKY W3 TNPEJIOKEHHOTO O0O0pYyJ0BaHUS, MPOBOAUTH OIBIT U
bopMyIHpPOBATH BHIBOIHI;

OCYIIECTBISTh MPSIMbIE U KOCBEHHBIC U3MEPECHHS (PU3UUECKUX BEIUYMH, TIPH
ATOM BBIOMpATh ONTUMAJILHBIA CIMOCOO M3MEPEHHUS W HUCIOIb30BaTh M3BECTHBIC
METO/IbI OLICHKH MOTPEMIHOCTEN U3MEPEHUM;

UCCIIENIOBATh  3aBUCUMOCTH  MEXIy  (U3MYECKUMHU  BEIUYMHAMU  C
UCIIOJIb30BaHUEM TMPSMBIX U3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
dbukcupoBaTh pe3yibTaThl TMOJYYEHHOW 3aBUCHMOCTH (DU3UYECKUX BEIMYHUH B
BUJI€ TaOJIUIl U TPaQUKOB, A€TaTh BEIBOBI MO PE3yIbTaTaM MCCIICOBAHUS;

coOmnro1aTh MpaBuiia 0€30MacHOTO TpyJa MpU MPOBEAECHUU HCCIEAOBAHUI B
pamMKax y4eOHOTO DSKCHEpUMEHTa, Y4eOHO-HCCIEA0BATEIbCKOW W MPOEKTHOM
JESTENBHOCTH C MCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONUCTB M J1a00OPATOPHOTO
000pyI0BaHNS;

pemiath pacu€THble 3a7aud C SBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCIOJIb3Ys (PU3NYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBUS 3a/1a4u
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOoOXoAUMbIE MJisi €€ PEIICHHs], TPOBOAUTh PACUEThl M OIICHUBATh PEaTbHOCTD
MOJy4YEHHOTO 3HaUYCHUS (PU3NIECKOU BEJIMUMHBI,

penaTh KaueCTBEHHBIE 33]]Ja4M: BHICTPAUBATh JOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pacCyXJCHUl C ONMOpOM Ha HM3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
buznvecKue sIBJICHUS;



UCIONB30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJa4y  COBpPEMEHHBIC
MH()OpPMALIMOHHBIE TEXHOJIIOTUM JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNUN
U TIPECTABIICHUS YUEOHOW U HAy4YHO-TIOMYJIIpHON MHGOpMAIUK, TOJyYeHHOU U3
Pa3IMYHBIX UCTOYHHUKOB, KPUTHYECKH AHAJIU3UPOBATH MOJIy4aeMyt0 HH(DOPMALHIO;

MPUBOJUTH PUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0o MHUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B MOBCEAHEBHON KHU3HU
uisi o0ecriedeHus: 0€30MacCHOCTH MpU OOpallleHUU ¢ MPUOOpaMU M TEXHUYECKUMU
yCTPOMCTBaMHU, JUISl COXPAHEHUS 3/10pPOBbSI U COOJIIOIEHUSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUA B OKPYKAIOUIEH CpeEIE;

paboTarb B TIpYMIE C BHINOJHEHUEM Pa3IUYHBIX COLHUAIBHBIX PpOJIEH,
IUIAHUPOBAaTh PabOTy TPYMIbL, PALMOHAIBHO pacCHpeleisTh OO0S3aHHOCTH U
IJIAHUPOBATh AECATEIbHOCTh B HECTAHAAPTHBIX CUTYalMSX, aJ€KBATHO OLECHHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYIMIIbI B PEIICHUE PACCMATPUBAEMOM NPOOIEMBIL.

K xoHiy oOyuenus B 11 KJiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00yHAIOITUXCSI YMEHUIN:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (POPMHPOBAHUU
COBPEMEHHOW Hay4YHOW KapTHUHbI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUM, B MPAKTUYECKON IEITEIBbHOCTH JIFOJEU, LEIOCTHOCTh U €IUHCTBO
bu3nUecKoil KapTUHBI MUDPA;

YYUTBIBATh TPAHUIBI TPUMEHEHUS U3YyYEHHBIX (DU3NYECKUX MOJEINCH:
TOYEYHBIN JEKTPUUECKUN 3apsl, JIyd CBETA, TOUECYHBIM UCTOYHUK CBETA, sIEpHAs
MOJIeNTb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa MPHU PEIIeHUH (PU3NIECKHX
3ajay;

pacrno3HaBaTh (pU3NUECKHE SIBICHUS (POLECCh) U OOBICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKN U KBAaHTOBOW (DU3UKHU: DJIEKTpUUYECKas TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMUMHUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aMMOJICHCTBUE
MAarHUTOB, OAJIEKTPOMArHUTHAs WHIYKIMUS, JEWCTBUE MArHUTHOTO TIOJNSL Ha
IPOBOJHUK C TOKOM M JIBIXKYIIMICS 3apsll, JMEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAKECHUE, IPEIOMIICHUE,
uHTepdepeHius, audpakius W TOJApU3alMs CBETa, JIUCIEpPCUs  CBETa,
dboToanekTpudeckuii 3 Pext (hoTodaddhekT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHEHYaToOro CHEeKTpa aTroMa BOJOpPOAAa, €CTECTBEHHAas M HCKYCCTBEHHAs
PaaO0aKTUBHOCTB;

ONMCHIBATh W3YUYEHHBIE CBOKCTBA BEUIECTBA (BJIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE,  JJIEKTPUYECKYK0  NIPOBOJUMOCTb  PA3JIM4YHBIX  Cpel) H
AIIEKTPOMArHUTHBIE SIBIEHUS (TPOLIECCHI), MCMONb3Yysl (U3NYECKUE BEIUYMHBI:
ANEKTPUYECKUIN 3apsijl, CHJIa TOKa, JJIEKTPUUECKOE HaNpsDKEHHE, IIEKTPUUYECKOE



CONPOTHUBIIEHUE, PA3HOCTh MOTEHUUATIOB, 3JIEKTPOJBIKYIIAs CHIIa, pabdoTa TOKa,
WHJYKIUST MarHuTHOTO mMOJisg, cwia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTH
KATYILIKU, SHEPrus SJIEKTPUYECKOT0O M MATrHUTHOTO TMOJIEH, MEPUOJl M YacToTa
KoJiecOaHui B KoJie0aTeIbHOM KOHType, 3apsjl M Cuja TOoKa B Mpolecce
FapMOHUYECKHX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOsHUE U
ONTHUYECKasi Cwia JIMH3bI, TPU ONHCAHUU TMPABUJIBHO TPAKTOBATh (PUIHMUECKUN
CMBICI HUCIOJB3YEMBIX BEJIIMYMH, MX OOO3HAUYEHUS U €JUHUIIBI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIOIIME JIAHHYIO (U3UYECKYI0 BEIUYUHY C JAPYTHMH
BEJIMYUHAMU;

ONUCHIBATh M3YyYCHHBIE KBAHTOBBIE SBICHHS M TPOLECCHl, HUCIOIb3YS
bu3nYecKre BEIWYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETA, SHEPTHs U UMIYJIbC (POTOHA, IEPUOJI MOTypaciaaa, YHEPTUS CBA3H
aTOMHBIX S7€P, NPHU OINMWCAHWU TPABUIBHO TPAKTOBaTh (DU3UUYECKUN CMBICT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHHS W EIMHHUIIbI, YKa3blBaThb (POPMYIIbI,
CBSI3BIBAIONINE JaHHYI0 (U3MYECKYI0 BEIMYWHY C JAPYTHMH BEJIWYHWHAMH,
BBIUKCIIATH 3HAaUCHUE (PU3NYECKON BETUIUHBI,

aHAIM3UPOBATh (PU3UYECKHE MPOLECChl U SBJICHUS, UCIOJb3Yys (PU3NUYECKHE
3aKOHBI U MPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapajlieIbHOTO
COCAMHEHUS] MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
MHIYKIWHW, 3aKOH TPSIMOJIMHEWHOTO PaclpOCTPaHEHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJTOMIICHUSI CBETa, ypaBHEHHE OuHINTeHA st doTodPdekTa,
3aKOH COXpaHEHUs PHEPruHu, 3aKOH COXPAHEHMSI UMITYJIbCA, 3aKOH COXPAHEHHS
ANEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUs MAacCOBOIO YHCIa, MOCTyNaThl bopa,
3aKOH PaJMOAKTUBHOTO pacraja, Ipyu 3TOM Pa3IndaTh CIOBECHYIO (JOPMYITHPOBKY
3aKOHAa, €ro MaTeMaTUYeCKO€ BBIPAKEHHE M YCJIOBHS (TpaHUIbl, 00JIaCTH)
IPUMEHUMOCTH;

OTIPEACIATh HAMPABJICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TIOJISI TPOBOHUKA
C TOKOM, cuiibl Amnepa u cuibl Jlopenua;

CTPOUTHh W OINKCHIBATh H300paXKEHUE, CO3[aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOMU JIMH30M;

BBITIOJIHATh AKCIEPUMEHTHI 1O UCCIEAOBaHUIO (PU3NUECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HU3MEpPEHUMN: IMPU ITOM
dbopmynupoBath MnpobiieMy/3aiady M TUIOTE3y Y4eOHOro SKCIEpUMEHTa,
coOHMpaTh YCTAaHOBKY H3 NPEIJIOKEHHOTO 000pYAOBaHHUS, MPOBOAUTH OMNBIT U
(bopMyITUpPOBATH BHIBO/IBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJIUYUH, MPU
ATOM BBIOMpATh ONTUMAJIBHBIA CIOCOO M3MEPEHHUsT W HUCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



WCCIIEIOBATh 3aBUCHMOCTH (DM3MYECKUX BEIWYMH C HCIHOJb30BAHHEM
MPSMBIX HW3MEPEHUH: TPHU H3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEJIUYUH B BHUJE TaOIUIl U
rpaduKoB, AeTaTh BHIBOBI IO pe3yJIbTaTaM HUCCIIEIOBaHNUS,

coOmto1aTh TpaBmiia 0€30MacHOTO TpyJa MPU MPOBEJACHUU HMCCIEAOBAHUMN B
pamMKax y4eOHOTO DKCHEpUMEHTa, Y4eOHO-HCCIEAOBATEICKOW W TPOEKTHOM
JESITETbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOHCTB M J1a0OPATOPHOTO
000py0OBaHUS,

pemiath pacu€THbIe 3aJa4dl C SBHO 3aJaHHOW (DU3UYECKOW MOJIENbIO,
UCTIOJNIb3YS (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBUS 3a/1a4u
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEeoOXoAuMbIe MJisi €€ pElIeHHs], TPOBOAUTh PAaCUEThl M OIEHUBATh PEATbHOCTD
MOJTyYE€HHOTO 3HAaYeHUS (PU3NIECKON BEIIMYNHEI;

penarh KaueCTBEHHBIE 33J]Ja4M: BHICTPAUBATh JOTUUECKH HEPOTUBOPEUHBYIO
LENOYKY pacCy>KICHHl C OMOpOM Ha M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue sIBJICHUS;

UCIOJIb30BaTh ~ NPU  PEIIEHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
WH(pOPMAITMOHHBIC TEXHOJIOTHUH JUTSI TIOMCKA, CTPYKTYPUPOBAHUSI, WHTEPIIPETAITUN
U TIPEJCTABIICHUS YYEOHOW U HAay4YHO-TIOMYJISpHON MHGOpMAIUK, TIOJYyUYSHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH TIOTydaeMy0 HHPOPMAIIHIO;

OOBSACHSTh TPHUHIUIIBI JEHCTBUSA MAIUH, MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MMACHOTO HCIIONIH30BaHUS B MOBCETHEBHOMN
KU3HH,

MPUBONTH PUMEPHI BKJIaJIa POCCUICKUX U 3apyOCKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE MPOIECCOB OKPYXAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUM;

HCITIOJIB30BaTh TCOPETHYECCKUE 3HAHUS MO (U3WKE B IMMOBCEIHEBHON >KU3HU
JUIsl obecriedeHrst 0€30MacHOCTH MPU OOpaIlleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOWCTBAMH, JIJIsi COXPAHEHUSI 37J0POBbSI M COOTIOIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKpY>Kalollen cpee;

paboTath B TpYyIIe C BHINIOJHCHUEM pPa3IUYHBIX COIHMATBHBIX POJIEH,
IUIAaHUPOBATh pabOTy TPYMIbl, PalUMOHAIBHO pacHpelensiTh OO0S3aHHOCTU U
IUTAaHUPOBATH JCSITEIILHOCTh B HECTAHAAPTHBIX CUTYyallUsX, aJIeKBATHO OLICHUBATh
BKJIaJT K&KIOTO U3 YYACTHUKOB TPYTIIHI B PEIICHUE pacCMaTPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3/1eioB U TeM uugpoBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (wucbp )
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. DU3UKA U METO/IbI HAYUHOT' O ITIO3HAHUA
bu6nmunorexa [IOK
1.1 ®u3nKa U METOIbl HAYYHOT'O MO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmunotexa IIOK
2.1 K 5
AHeMatita https://m.edsoo.ru/7f41bf72
bu6nunorexa [IOK
2.2 7
Auriamika https://m.edsoo.ru/7f41bf72
bu6nmmorexa [IOK
2.3 3aKOHBI COXPAaHEHHUS B MEXAHUKE 6 1 1 https://m.edso0.ru/7fA1b72
HTtoro no pasnery 18
Pa3nen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubnmnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
32 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHMS BELIECTBA. 5 bubnunoreka LIOK
' da30BbIE MEPEXOIBI https://m.edso00.ru/7f41bf72
Uroro no pazgeny 24



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

Paspnen 4. JIEKTPOJAUHAMMUKA

bubnuoreka [JOK
4.1 6) 10
Aieripoctatiita https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIN nekTpudeckui ToK. Toku B 12 bubnmoreka [JOK
' Pas3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPO'PAMME 68



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

11 KITACC

Kosnu4yecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3iesioB U TeM udposbie
Ne n/m pasi Kontpoabnsie | IlpakTuyeckue (pp )
NpOrpaMmbl Bcero oOpa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MaruuTtHoe mnoJie. DIeKTpOMarHuTHas bu6nuoreka [IOK
1.1 11 1 3
AHAYKIUSA https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
MexaHu4ecKHe U JIEKTPOMarHUTHbIE bubnuoreka [JOK
2.1 9 1
KonebaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKHe 1 3JIEKTPOMarHuTHbIE 5 1 bubnuotexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bubnnotexa LIOK
2.3 (0] 10 3
Ha https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pasnea 3. OCHOBBI CIIEIIUAJIBHON TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI CIEIHAIBHON TEOPHUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnuotexa [JOK
4.1 6] 6
AICMCHTDL KBATTOBOH OITTHIH https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue atoma 4 bubnmnorexka [JOK



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 S1pO

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

Nroro no pazgeny

15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3IUKU

5.1 DeMeHTbl aCTPOHOMHUHU U aCTPOPU3UKU 7 ngg;;f;;gg};mmwc
Htoro no pasnemny 7
Pa3nesn 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 O6o0matoiiee MOBTOPEHUE 4 Eggg;;fg;gg};mmg?c
Hroro no pazneny 4
PesepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HNOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosauuyecTBO yacoB DJIeKTPOHHbIE

Ne Harta uugposbie

Tema ypoka Kontpoabnsie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oO0pa3zoBaTesbHbIE

padoThI padoThI
pecypcbl

®duzrKa — HayKa O IPUPO/IE.

1 0 o e Z of f A 1 bu6mmotexa [{OK

ay4dHbIC METObI TIO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKpY>KarolIero Mupa
Ponb 1 MecTO Qu3HKu B

5 (dbopMHpPOBaHUH COBPEMEHHOM 1 bubnmnoreka [JOK
Hay4yHOW KapTUHBI MHPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IeATEITLHOCTH JIIOICH
MexaHudeckoe ABUKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHHUYECKOTO 1 bubnuoreka [JOK
nBuxkeHus. [lepemernienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHe

4 PaBHOMeEpHOE IpsIMOJIMHEITHOE 1 bubnmnoreka [JOK
NBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSAMOJIUHEWHOE 1 bubnunoreka [JOK
JIBIDKCHHE https://m.edsoo.ru/ff0c372e
CBo0Oo1HOE TaJieHHe. Y CKOpeHue bubnuoreka [JOK

6 1
CBOOOIHOIO MaIeHUSA https://m.edsoo.ru/ff0c39cc
Kpuponuneitnoe ABmxeHMeE.

7 I[p eHHEe MaTe Ham,Hoﬁ TOYKH TI0 1 bubmmorexa [IOK

BIKCHHUE MaTePH
P https://m.edsoo.ru/ffOc3ada
OKPY>XHOCTH
[TpuHuun otHocuTenbHOCTH ["anumnes.
3 WNHepuuanpHble CUCTEMBI OTCUETA. 1 bubnmnoreka [IOK

Ilepseiii 3ak0oH HeroToHa

https://m.edsoo.ru/ffOc3be8



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
https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuina. [Tpunanun

Bbubmunotexa IIOK

o CYHEPHOSHINA CHIL. BTOpOHUSaKOH https://m.edsoo.ru/ffOc3be8
HeroToHa 1151 MaTepuanabHOM TOUKH

10 Tpetuii 3akon HeroToHa 1151 bubnmoreka [JOK
MaTepHAIBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHpHOTO TsroteHus. Cuma

11 TshkecTd. [lepBas kocMuueckas bubmroreia LTOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadpuuneHt tpenusi.

13 Cuna ZﬁnpOTanei{};{ npu I[B:Ii(@HHH bubamorexa [IOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJAKOCTH WJIU Ta3e
[ToctynaTenbHOE U BpaliaTeabHOE

14 JIBUKEHHUE aOCOTIOTHO TBEPOTO TeJa. bubnuorexa [JOK
MowmeHT cuibl. [1neqo cunel. YemoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO TEa
NmMmnynsc MmaTepuanbHON TOUKH,

15 CHUCTEMBbI MaTepHUaATbHbBIX TOYEK. bubnuoreka [JOK
Nmmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyJbca. PeakTHBHOE TBUKEHUE
Pa6oTta 1 MOIIIHOCTb CHJIBI.

16 Kunetnueckas sHeprusi MaTepuagibHOIN bubnuorexa [HOK
Touku. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KUHETUYECKOU SHEPTUU
IToTeHnmanpHas sHEPTUSL.

[ToTeHmanpHas YHEPTUSI YIIPYTO
17 nedhopMUpOBaHHOM TPYKUHBI. bubnmoreka [JOK

[ToteHunanpHas 3Heprus Tena BOIU3N
MTOBEPXHOCTH 3EMIIH

https://m.edsoo.ru/ff0c461a



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
https://m.edsoo.ru/ff0c461a

18

[ToTeHuManpHbIE U HETIOTEHIMAJIbHBIE
cuibl. CBs3b paboThI
HEMOTEHLHUAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHECHHSI MEXaHUYECKOU
SHEPrUu

bubmunotexa IJOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnas padota Nel
«HMccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHEHHEM MEXaHHYECKOW SHEPTUU
TeJla Ha MIPUMEpPEe PacTHKEHUS
PE3UHOBOTO KIyTa)

20

Kontponbnas padora Nel no teme
«Kunemartuka. [luaamuka. 3aKOHBI
COXPaHEHHMS B MEXAHHKE

bubmnotexa IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nexeHue. uddysus

bu6nunorexa [IOK
https://m.edsoo.ru/ffOc4dc?

22

XapakTep JBUXKCHUSA U
B3aHMMO/IeHCTBHS YaCTHI] BEIICCTRA.
Mojienu CTpOEHUS Ta30B, KUIKOCTEN
U TBEPIBIX TEI

23

Macca mosekyi. KonndectBo
BemecTBa. [TocTosiHHas ABoraapo

24

Tennosoe paBHOBecue. Temneparypa
u e€ uzMmepenue. [llkana remneparyp
Henbcus

25

Hneanpnusiii raz B MKT. OcHoBHOE
ypaBHeHne MKT

bu6nunorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcontoTHas TemnepaTypa Kak Mmepa
CpellHEeN KHUHEeTUYECKOW SHEPTUn
JIBUKEHUSI MOJIEKYJI. YpaBHEHHE
MenneneeBa-Knaneiipona

bu6nmunorexa [IOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

3akon JlampToHA. 'a30BBIC 3aKOHEI

Jlaboparopnas pabota Ne2
«HccnenoBanue 3aBUCIMOCTH MEKIY

28 napaMeTpamMu COCTOSHUS
Pa3pe’KEHHOTO ra3ay
29 M3omnponeccel B H1€albHOM Ta3e U UX bubnmnoreka [JOK
rpaduuecKoe npeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEeprus
TEPMOJUHAMHYECKON CUCTEMBI U
30 crocoObI €€ n3meHnenus. Koanuectso bubnuoreka [JOK
TEIJIOTHI M paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPruUsi OJHOATOMHOT'O UEATLHOTO
rasa
Bbubmunotexa IIOK
31 Buyet TemnomepezaH https://m.edsoo.ru/ff0c5c36
VYaenbHas TENIOEMKOCTh BEILIECTBA.
32 KonuuecTBo TeminoTs npu bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢c36
Teronepeaaye. AauadbaTHBIN Ipoiece
33 IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnmnoreka [JOK
IIPUMEHEHHE K N30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs npoiieccos B
34 npupojie. Bropoii 3akon bubmorexa OK
https://m.edso0.ru/ff0c6230
TEPMOJIUHAMUKU
35 [Mpunnun gevicteus u KIIJI rerosoi bubnunotexa IIOK
MAaIIUHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KIT/]
OKonorudyeckue npoodaemMsl
37 TEIIOHEPTEeTUKU
38 O6o6matromuii ypok « MosiekysipHas bubnuorexa [JOK

(1)I/ISI/IKa. OCHOBHI TCPMOAUHAMUKN)

https://m.edsoo.ru/ff0c6938



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
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

Kontponbnas padora Ne2 no teme

Bbubmunotexa IIOK

39 «MoaexynapHast pusuka. OCHOBEI
yp b https://m.edsoo.ru/ff0c6a50
TEPMOJAUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHICHCAIINS. bubnmoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOJIFOTHAA U OTHOCUTEIbHAS
41 BJIAJKHOCTB BO3yxa. HachIeHHbIN bubnmorexa [OK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrannuueckue u
42 aMopdHbIe Teaa. AHH30TPOIHUS bubnmnoreka [JOK
CBOMCTB kpucTaioB. XKuakue https://m.edsoo.ru/ff0c65f0
kpuctamibl. COBpeMEHHBIC MaTEPHAIIBI
[InaBneHnue u KpuCTAIH3AIM.
43 VaensHas TEIIOTA IUIABIEHUS bubmorexa HOK
’ https://m.edsoo.ru/ff0c6708
CyOnumanus
bu6nunorexa [IOK
44 VYpaBHeHHE TEIIOBOTO OanaHca
PABHCHHE TEITOBOT an https://m.edsoo.ru/ff0c6820
DIIEKTpU3ALU TEI. DIEKTPUUECKUN
45 3aps TpZ[Ba BHUJIA BJIEK HZI;CKHX bubmmorexa [IOK
AL A i https://m.edsoo.ru/ff0c6bcc
3apsiioB
[IpoBOAHUKH, TUDAEKTPUKH U
46 n(zl HHOBO HI/ZI[KI/I 3aIT<](jH COXPaHEHUs bubmmorexa LOK
YHpoBoa ' p https://m.edsoo.ru/ffOc6bcc
AMEKTPUIECKOTO 3apsiaa
B3aumozeiicteue 3apsioB. 3aKOH
47 Kynona. ToueyHEIN dIIEKTPUYECKUU bubmorexa LOK
Y ’ P https://m.edsoo.ru/ffOc6ce4
3apsn
Hanps:k€HHOCTB 2JIEKTPUYECKOTO
noJist. IIpuHIUn cyneprno3uiuu
PHHIHI CYTEpHosHIl Bu6muorexa LIOK
48 ANEKTPUUECKUX Tone. JInanuu

HaNpsHKEHHOCTU

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

49

PaGoTa cuit a5IeKTpOCTaTHYECKOTO
noud. [Torennman. PassocTs
OTEHIINATIOB

Bbubmunotexa IIOK
https://m.edsoo.ru/ff0c6f00

50

IIpoBOTHUKM U AUDIEKTPUKU B
ANEKTPOCTATUYECKOM ITOJIE.
JnanekTpudeckas IpOHUIAEMOCTD

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c7018

o1

OnexrpoéMkocTs. Konnencatop

bubmnotexa IIOK
https://m.edsoo.ru/ff0c7126

52

BJ'IGKTpOéMKOCTB IIIIOCKOT'O
KOHJACHCATOpa. :‘)HepFI/IH 3apPsSPKEHHOI'O
KOHJCHCAaTOpa

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlabopartopnas pabota Ne3
"N3mMepeHune 3JeKTpOEMKOCTH
KOHJieHcaropa"

o4

[TpuHUMT JECTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOTUPOBAILHOT'O
arnmnapara, CTpyWHOro mpuHTepa.
DJIeKTpOoCTaTUYECKas 3allUTa.
3a3zeMJICeHHE AJICKTPONIPUOOPOB

55

DNeKTpUYECKUH TOK, yCIOBUS €ro
cymectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpsoxenue.
Conportusienue. 3akon Oma aJist
y4acTKa LEeNH

56

[TocnenoBarenpHOE, TapaIeIbHOE,
CMEIIAaHHOE COCTUHCHHE
npoBoJHUKOB. JlabopaTopHas paboTa
Ne4 «3yuyenue cmemiaHHOTO
COETMHEHUS PEe3UCTOPOBY

0.5

Bbubmnotexa IJOK
https://m.edsoo.ru/ff0c7410

S7

PaGoTta 1 MOIIIHOCTH IEKTPUUECKOTO
Toka. 3akoH Jxxoyns-Jlenna

bubmnotexa IIOK
https://m.edsoo.ru/ff0c7838



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

58

3akon Oma aJist MOTHOM (3aMKHYTOM )
ekTpudeckon nenu. Koporkoe
3ambikanue. Jlaboparopuas padora
No5 «M3mepenne DJ1C nctounnka
TOKa U €ro BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

bubmunotexa IJOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTpOHHAsI TPOBOJIMMOCTD TBEPIBIX
METaIJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJIJIOB OT
Temriepatypbl. CBepXIpOBOIUMOCTh

60

DNeKTpUYECKHl TOK B BaKyyMe.
CBOMCTBA IEKTPOHHBIX ITYYKOB

61

[TonynpoBOAHUKH, UX COOCTBEHHASI U
npUMecHas MPOBOAUMOCTh. CBOMCTBa
p—n-niepexoa. [1oaynpoBoIHUKOBbIC
npuOopbI

bubnuoreka [JOK
https://m.edsoo.ru/ffOc84ae

62

DJIEKTPUYECKUI TOK B paCTBOpaxX U
pacmuiaBax >J1eKTPOIUTOB.
DneKTpoIUuTHYECKas TUCCOLHALUS.
DJIEKTPOITU3

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c82ba

63

DNeKTpUYECKHil TOK B ra3ax.
CamMocToATenbHBIN U
HECaMOCTOSTENbHBIN pa3psan. MonHus.
IInazma

bubnnoreka [IOK
https://m.edsoo.ru/ffOc84ae

64

OnekTpuyeckue npudopsl U
YCTPOMCTBA U UX IPAKTUYECKOE
npuMmeHenue. [IpaBuna TexHUKH
0e30macHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/ffOc86fc

65

O6o0maromuii ypok
«DIEeKTPOMHAMUKAY

bubnnoreka [IOK
https://m.edsoo.ru/ffOc88be



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

Kontponbnas padora Ne3 no teme

66 «Onexrpocraruka. [locTossHHBIN 1 bubnmnoreka [IOK
ANEKTPUIECKUN TOK. TOKH B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpellax»

PesepsHblii ypok. KonTponbHas
67 pa6olia Ned Z{E TeEME b 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c8c56
"DOnexkTpoauHaMuKa"

68 PezepBHblIii ypok. O6001maromuii ypok 1 bubnmnoreka [JOK

o remam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KIIACC

KounuecTBo yacos DJIEKTPOHHbIE
[
J:;-n Tema ypoka Bcero Komrpoabubie | Ilpaxririeckite fl[:;:eﬂlflﬂ sgg)a[;?)z:fenbnble
padoThI padoThI pecypes
[TocTossHHBIE MATHUTBI U KX

1 B3auMMo/iciicTBHe. MarHUTHOE TIOJIE. 1 bu6nmmorexa [IOK
Bektop MarHutHOM UHAYKUUU. JIMHUK https://m.edsoo.ru/ff0c9778
MarHMTHOW WMHIYKIIHH
MarsHuTtHOE€ 1oJie MPOBOJIHUKA C

) ToKOM. OnbIT DpcTena. 1 bubnuorexa [HOK
B3aumopeiicTBue NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota Nel «M3yuenue 1 1 bubnmnoreka [JOK
MAarHUTHOTO MOJI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBE€ MarHUTHOT'O IIOJISI Ha
MpoBOAHUK ¢ TOKOM. Cuna Amrepa.

4 JlabopaTopnas pabora Ne2 1 1 bubnmnoreka [IOK
«HccnenoBanue necTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBME MAarHUTHOTO MOJISl Ha

5 JBUKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubnuoreka [JOK
Cuuia Jlopenma. PaGoTa cuiibr https://m.edsoo.ru/ffOc9df4
Jlopenna
DnekTpoMarHuTHas UHAYKIUA. [loTok
BEKTOpa MarHuTHON uHaykuuu. 2J1C

6 WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM 1
nHaykuuu Papanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Jlabopartopnas pabota Ne3
«HccnenoBanue BiIeHUS
AIIEKTPOMATHUTHOW WHIYKITUH»

bubmunotexa IJOK
https://m.edsoo.ru/ffOcal50

NHnyKkTUBHOCTD. SIBNIEHNE
camonnaykuuu. 9JIC caMOMHIYKIHH.
DHeprusi MarHUTHOT'O MOJISI KATyIIKHU €
TOKOM. DJIEKTPOMArHUTHOE T0JIe

Bbubmunotexa IJOK
https://m.edsoo.ru/ff0ca600

TexHu4eckHue yCTpONUCTBA U UX
IIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
IEKTPOMATHUTBI, IEKTPOIBUTATEb,
YCKOPHUTEIH 3JIEMEHTapPHBIX YACTHII,
WHIYyKIHAOHHAS NI€Yb

10

O6o06maromuii ypok « MarHuTHOE
noJie. DIeKTPOMarHuTHas! HH]Ly KIUsD

bu6nunorexa [IOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas pabora Nel no teme
«MaruutHoe noite.
SHGKTpOMaI‘HI/ITHaSI HUHAOYKIOUD

Bbubmnotexa IJOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUYECKHE
kosnebanud. 'apMoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHMYECKUX KOJIeOaHHIA.
I[IpeBpamienue sHEprun

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

13

Jlabopartopnas pabota No4
«HccnenoBanue 3aBUCUMOCTH
nepuoia MajbixX KojaebaHuii rpys3a Ha
HUTHU OT AJIMHBI HUTHU U MACCBI I'py3a»

14

Konebarenpublit KOHTYp. CBOOOAHBIE
AIIEKTPOMATHUTHBIE KOJIeOaHUs B
UJCaIbHOM KOJIeOaTeTbHOM KOHTYPE.
AHaJOTust MeKy MEXaHUYECKUMHU U
AIIEKTPOMATHUTHBIMU KOJICOaHUSIMU

bu6nunorexa [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

®opwmyiia Tomcona. 3akoH
COXpaHCHWSI SHEPTHUH B HJICaTbHOM
KOJ1e0aTeIbHOM KOHTYPE

bubmunotexa IJOK
https://m.edsoo.ru/ffOch9c4

16

IIpencraBneHue o 3aTyxaromux
KoJicOaHusX. BeIHYKIeHHBIC
MeXaHHYeCcKHe Kojiebanus. Pe3onaHnc.
BBIHYKICHHBIE 3JIEKTPOMAarHUTHBIE
Konebauus

Bubmnotexa IJOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennslii Tok. CuHyCOUIATBHBIN
[IEpPEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JEHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaIpsKEHHUS

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

18

Tpanchopmatop. [IponsBoactso,
nepeaava u noTpedaeHue
ANEKTPUUYECKON DHEPTUHU

19

VY CTpONCTBO M MPaKTUYECKOE
IPUMEHEHHE AIIEKTPUUYECKOTO 3BOHKA,
reHepaTropa NePeMEHHOTO TOKa,
JIMHUHN JIEKTpoIepeaad

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPH
MIPOU3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
AIIEKTPOIHEPTHH B MTOBCETHEBHOU
KU3ZHU

21

MexaHndeckue BOJIHEBI, YCJIOBUSA
pacnpoctpanenus. [lepuona. Ckopoctb
pacupoCcTpaHEeHUs U JJIMHA BOJIHEI.
HonepeqHLIe 1 MMPOJ0JIBHBIC BOJIHBI

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

22

3Byk. CkopocTb 3ByKa. [ pomMKoCTb
3Byka. Beicora Tona. TemMOp 3Byka

bubnnotexa IIOK
https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

3J'ICKTpOMaFHI/ITHBIC BOJIHBI, UX

23 cBoiicTBa 1 ckopocTs. [llkana bubmorexa OK
https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHUUIB paTUOCBS3U U
24 TeneBuaeHus. Pa3zBuTue cpencTs
cBsi3u. Paanonokanus
25 KonTponsnas padora Ne2 bubnmnoreka [IOK
«Konebanust 1 BOJIHbBI https://m.edsoo.ru/ffOcc6f8
[IpssMonuHEWHOE pacpOCTPAHEHHE
26 CBETa B OJHOPOJHOM CpeJie. bubnuoreka [JOK
ToueuHbIil UICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeETa
Ortpaxxenue cBeTa. 3aKOHbI
27 oTpaxeHus ceta. [loctpoenue bubmorexa LOK
. https://m.edsoo.ru/ff0cd4e0
M300pakeHuil B IJIOCKOM 3epKajie
IIpenomnenue ceta. [lonHoe
98 BHYTpeHHee oTpaxkeHue. [IpenenbHbiit bubnmnoreka [JOK
YTOJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKECHUS
Jlaboparopnast paboTta Ne5
29 «I/I3MI;peHI;e H(f)Ka3aTenﬂ bubnroreia LIOK
https://m.edsoo.ru/ffOcd67a
MPETOMIICHHUS CTEKIIa»
Jlunzel. [Toctpoenune nzoopakeHuii B
30 nuH3e. DopMysia TOHKOH JIMH3HI. bubmorexa OK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
Jlaboparopnas pabota Ne6
31 «HccnenoBanne CBOWCTB

M300paKeHUI B TUH3AX»



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hucnepcus cBeta. Cl0HBIN cOCTaB
oenoro cBeta. L[Ber. JlaboparopHas

32 pabota Ne7 «HabmroneHue qucnepcun
CBETa»
33 WuTepdepenmus ceeta. Audpakuus bubnmoreka [JOK
ceta. JludpaxnuonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubnmnoreka [IOK
[Tonspuszanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTHueckue NpuodOpPHI U yCTPOICTBa U
YCJI0BUS UX 0€30M1aCHOT0 MPUMEHEHUS
['paHuIBl TPUMEHHUMOCTH
36 Kjaccuyeckon MexaHuku. [TocTynaTel bubnuoreka [JOK
CIIeIMaJIbHON TEOPUHU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIbHOCTH
OTHOCUTENHHOCTh OJHOBPEMEHHOCTH.
37 3ame yIeHre BPEMEHH U COKpaIlleHNe bubmorexa OK
https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus U UMITYJIbC PEISITUBUCTCKOMN
38 qacTHUIbl. CBSI3b MAaCCHI C DJHEPTUCH H bubnnorera [JOK
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusi MOKOs
KontponsHas padora Ne3 «Onrtuxka.
39 OCHOBBI CIICITUATBHON TEOPHH bubmmotexa LIOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBHOCTHY
40 ®otonsl. Popmyina [lnanka. Dueprus bubnmnoreka [JOK
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE
41 dororddexra. OnbiThl A. T bubmmorexa [IOK

CroneToBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonsl Gporodddekra. YpaBHeHue

bubmunotexa IJOK
42 OuamTeHa 11sg poTodrddekra.
s ¢ o https://m.edsoo.ru/ff0d015e
«KpacHas rpanuma» gorosaddexra
Jasnenue ceera. OnbiTh I1. H.
43 JlebeneBa. Xumuueckoe nelicTBUE bubmorexa OK
sleBa. a https://m.edsoo.ru/ff0d04a6
CBETa
TexHu4eckue ycTpoucTea u
MPaKTUYECKOE MPUMEHEHHE:
44
doTosMEeMEHT, POTOAATUHK,
coJtHeuHast 0aTapesi, CBETOIUOT
45 Pemenue 3amad mo TeMe « 3JIeMEHTHI bubnuoreka [JOK
KBAaHTOBOU OITHKN https://m.edso0.ru/ff0d0302
Moaens atoma ToMmcoHa. ONBITE
46 Pesepdopaa no paccessHIIO 0-4aCTHIL bubmorexa LOK
p@op P ' https://m.edsoo.ru/ff0d091a
IInanerapHas mozenb aToma
bu6nunorexa [IOK
a7 [Toctynater bopa
TYAaThl HOp https://m.edsoo.ru/ff0d0Oafa
N3nyyenue u nornomeHrue GoTOHOB
48 IIpH IIEPEXO0JIC aTOMa C OJHOI'0 YPOBHS bubmorexa HOK
p pexon . A yp https://m.edsoo.ru/ff0d0afa
SHEPTHUH HA Apyroil. Buasl ciekTpoB
BonHoBbI€ CBOMiCTBa yacTull. BoIHEI
49 ne bpoitns. KopnyckynsipHo- bubnmnoreka [JOK
BOJIHOBOM nyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3Ty4YCHHE
OTKpbITHE PAIUOAKTUBHOCTH. OTIBITHI
50 Pesepdopaa no onpeaenennto cocraBa bubmorexa LIOK
paop p https://m.edsoo.ru/ff0d0fd2
PaIuOaKTUBHOT'O U3ITyYCHUS
CoiicTBa anbda-, 6era-, raMma-
51 u3lly4eHus. Bnusaue

pPaAnOaKTHUBHOCTHU HaA KHUBLIC
OpraHru3Mbl



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. 'aMmma-usnyuyenue

bubmunotexa IJOK
https://m.edsoo.ru/ff0d1162

53

DOHeprus CBsI3U HYKJIOHOB B sIpe.

S nepHble peakiuu. A nepHblid
peaktop. [Ipo6iiemMbl, MEPCIEKTUBHI,
AKOJIOTUYECKHUE aCIEKTHI SJIEPHOI
SHEPTETUKHU

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble YacTuilbl. OTKpbITHE
no3uTpoHa. Metoapl HAOIIOACHUS 1

perucTpauru 3JICMCHTAPHBIX YaCTHUII.

Kpyruslii ctonr «@yH1aMEeHTaIbHbIE
B3auMozeicTBUs. EAMHCTBO
¢u3nyeckoil KapTUHBI MUPa»

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

55

OTarnbl pa3BUTUS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HaY€HHUE ACTPOHOMHMH. Bun
3B&3nHOTO HebOa. Co3Be3aus, SpKUe
3Bé3)II)I, IIJIaHCThI, X BUIUMOC
nBxeHue. CojlHeYHas cucteMa

56

Counne. CotHeyHas aKTUBHOCTb.
Hcrounuk sneprun CoJiHIA U 3BE3]T

S7

3BE3/1bl, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TIaBHOU
1ocJe0BaTeIbHOCTH. BHyTpeHHee
crpoeHue 38E311. CoBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKACHUH U
sBotounu CoJiHIA U 3BE3]T



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

58

Mneunsiii [Tyte — Hama ["anakTuka.
[Tonoxenue u nerxenue ColHIA B
lanaktuke. ['anaktuku. Y€pHbie
JBIPHI B sIIpax TaIaKTHK

59

Bcenennas. Pazberanue rajakTuk.
Teopust bosbmoro B3psIBa.
PenukToBO€ n3nyueHue.
MeTtaranakTuka

60

Hepemennsie npo6iieMbl aCTPOHOMUU

61

KoHnTtpospHas padota Ne4 «31eMeHTHI
ACTPOHOMHH U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Pons ¢pusuku u
aCTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAIFHON B
ATHYECKOH chepax nesTeTbHOCTH
YeJ0BeKa

63

O6o6maromuit ypok. Ponb u mecto
(U3UKU U aCTPOHOMHUU B
COBPEMEHHOM HAay4YHOU KapTUHE MHUpa

64

O606maromuit ypok. Ponb
¢uznyeckoil Teopun B GOpMUPOBAHUU
IIpeIcTaBIeHUH 0 pU3nUecKon
KapTHHE MUpa

65

O6o06matromuii ypok. Mecto
(bu3HYeCcKOi KapTHHBI MUpa B 001IEM
psly COBPEMEHHbBIX €CTECTBEHHO-
HAYYHBIX [TPEJICTABICHHUNA O IPUPOJIC

66

PesepBHbIi ypok. MarautHoe nose.
DJIEKTPOMAarHuTHas MHIY KLU




PesepBHblii ypok. Ontrka. OCHOBBI

67 CIIeLIMAJIBHON TEOpUHU 1
OTHOCHUTEJIBHOCTU
Pezepnelii ypok. KBanToBas gusuka.
bu6nunorexa [IOK
68 DneMeHTBl aCTPOHOMHUHU U 1
https://m.edsoo.ru/ff0d1784
acTpou3NKH
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VI YYEHUKA

» ®usuka, 10 knace/ Msikumes I'.41., Byxosues b.b., Cotrckuii H.H.; non
penakiueit [TapdpentreBoit H.A. Axunonepnoe o61mectBo «M3naTenbcTBo
«IIpocaemienue»

» ®dusuka, 11 kmacc/ Maxumes I'.J1., byxosnes b.b., Yapyrun B.M.; oz
penakiueit [TappentreBoit H.A. AkuronepHnoe o61iecTBo «M3narenbcTBo

«IIpoceemenue»

METOINUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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