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HOACHUTEJBHAA 3AIINCKA

OBIIAS XAPAKTEPUCTUKA KYPCA BHEYPOUHOM JIEATEJILHOCTH
I[NOAI'OTOBKA K EI'D.

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHHM M TpeOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHOU Mporpammsl, npeacTtaBieHHbIXx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON pabodeil MporpaMMbl BOCIHUTAHHS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccuniickon denepanum, peannu3yommnx OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

ConmepxaHue mporpaMmbl IO (U3MKE HANpaBlI€HO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydaromuxcs 10-11 kimaccoB mpu
oOydeHHH UX (u3HKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
oOyueHus, a TAaKKE YYUTHIBAET HEOOXOIMMOCTb DPEATU3aLUU MEKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHbIMM MpeaMeramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHs] (PM3MKUM HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIUYHOCTHBHIE,
MeTamnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir uw actpoHomued. Mcmonb3oBaHHE MW AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTHUKU, TPAHCIOPTA, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
W3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS NPHU BHITIOJHEHUU UMHU YY€OHBIX HCCIEIOBaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeaHEero ooimero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
MIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK M COBPEMEHHOMN (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSAX MaTepuH, BEIIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HMUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamosaraer
3HAKOMCTBO C IIMPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (U3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
IPUMEHUMOCTH TEOpPUHM, MJi1 OIUCAaHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peamu3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIIMXcCs.
bonbiioe BHUMaHUE yAENSETCs PEeUICHUIO PACUETHBIX U KaUeCTBEHHbIX 3a1a4. [Ipu
TOM JUIsl PacyE€THBIX 3a7a4y MPUOPUTETOM SBISIIOTCA 3aJladyd C SBHO 3aJaHHOMU
(Gu3nUecKol MOJENbl0, MO3BOJSIOIIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTEIpUpYys 3HaHUS W3
pa3HbIX pa3nenoB. JJis KaYECTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHuUsl Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SIBICHUW M TMPOIECCOB B OKPYKAIOIICH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIU JUISl CUTYallMu MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

LEJIM U3VUEHU S KYPCA BHEYPOUHOM JAESATEJIBHOCTU
I[TOJI'OTOBKA K EI'D
OCHOBHBIMH IIEJISIMH BO BHEYPOUHOH JCATEILHOCTH 1O HM3Y4YCHHUS (DU3UKH
SABJISIFOTCS
e (opMHpOBaHHE MHTEPECA U CTPEMIICHHS OOYJAFOIIUXCS K HAYIHOMY
W3YYCHHUIO MPUPOJIBI, PA3BUTHE X HHTEIUICKTYAIBHBIX U TBOPUYCCKUX
CIIOCOOHOCTEI;



e DPA3BUTHC l'[pGI[CTaBJICHI/Iﬁ O HAYYHOM MCTOAC ITO3HAHUSA U

(dbopMHpOBaHUE NCCIEAOBATEIIHCKOTO OTHOIICHHS K OKPY KAIOIIAM
SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3yICHUS

OCHOB CTPOCHUA MATCPUU U (bYHI[aMCHTEUIBHBIX 3aKOHOB (1)I/IBI/IKI/I;

° q)OpMI/IpOBaHI/IC yMCHHﬁ OOBACHSATH SIBJICHUS C UCIIOJIL30BAHUEM

(1)I/ISI/II-ICCKI/IX 3HAHUU U HAaYYHBIX JOKA3aTCJIIbCTB,

e (opmMupoBaHue NpeaCTaBICHUN O POJIU (PUUKH JIJIS1 PA3BUTHS IPYTUX

CCTCCTBCHHBIX HAYK, TCXHHUKHU U TEXHOJIOTHIA.

e KauecTBeHHasa noaroroBka Kk EI'D.

MECTO KYPCA BHEYPOUHOM JAEATEJIBHOCTHU ITOJII'OTOBKA K EI'D
B OBPA3OBATEJIbHOM ITPOTPAMME
JlocTuxeHre 3TUX 1eleld 00ecreyuBaeTCsl PelIeHUEM CIEAYIOUUX 3a/1ad B

npoIriecce u3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00I111eT0 00pa30BaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUHN 00 00X PU3HUUECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX, BKIKOUAs MEXAHUKY,
MOJICKYJISIPHYIO (DU3UKY, SJIEKTPOIUHAMHUKY, KBAHTOBYIO (PU3HKY U
AJIIEMEHTHI aCTPOPU3UKH;

dhopMUpOBaHUE YMECHHI IPUMEHATh TCOPETHUCCKHE 3HAHUS TS
00BbsSICHEHUS (PU3NUECKUX SBICHUM B IPUPOJIC U JIS IPUHSATHS
MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM KU3HU;

OCBOEHHE CITOCOOOB PEIICHUS Pa3IMYHbIX 3aa4 C SIBHO 3aIaHHOM
bu3nYecKoi MOJIETbIO, 3314, MOIPa3yMEBAIOIINX CAMOCTOSITEILHOE
co3/laHue (PU3NUECKON MOICIH, aICKBATHOM YCIOBHSM 3aJ1auH;
MOHUMaHUE (PU3UICCKUX OCHOB U MPUHIIMIIOB ICHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIQJICHUE METOJIAMU CaMOCTOSITEJIbHOTO TIJIAHUPOBAHUS TTOATOTOBKH K
EID.

O®OPMBI I[TPOBEJAEHUA 3AHATUN KYPCA BHEYPOUYHOM
JEATEJIBHOCTHU ITOATI'OTOBKA K EI'O.

Ha BHeypouHyto nestenbHOCTh M0 pu3uku B 11 kmacce orBogutcs - 34 yaca (1
yac B HeJento). BHeypouHas 1eaTeTbHOCTh TPOBOJUTCS MOCJIE OCHOBHBIX YPOKOB
Ha Oase juiles.



COJIEPKAHUE KYPCA BHEYPOYHOM JESTEJbHOCTHU
HOAI'OTOBKA K EI'D

11 KITACC
Pasznea 1. IlloBTOpeHne MexaHUKH.

Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHE MAaTE€pUaJIbHONM TOYKHM, MX IPOEKIMU HAa OCU CHUCTEMBI KOOPIAMHAT.
CrnoxeHue rnepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U [EPEMEIICHUs
MAaTe€pPUaJIbHOU TOUYKU OT BPEMEHHU.

CBoOoHOE TafieHre. Y CKOpeHUEe CBOOOIHOTO MaiCHUSI.

KpuBosmHeHOE ABMKEHHE. J[BHKEHNE MATEPUATBHOM TOYKHU IO OKPYKHOCTH C
IIOCTOSIHHOM 10 MOJAYJIO CKOPOCTBIO. YIUVIOBAass CKOPOCTb, JIMHEHHAsl CKOPOCTb.
[Tepuon u yactota obpauenus. LleHTpocTpeMUTeaIbHOE YyCKOPEHHE.

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUI. MaTEpUalIbHON TOUKHU. Tpernit 3aKkoH HproTOHA 11711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tskectd. llepBasg kKocMmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUS U cuiia TpeHus mokos. Koaddurment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeJA.

NMnynbc MartepualibHOW TOYKH (Te€na), CUCTEMbl MATEPHUAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHHE HMMITYJIbCa TeNd. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE IBHKCHHUE.

PaboTa criibl. MOIIHOCTE CHIIEL.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKON SHEPTHM.

IToreHumanbHas DHEPrusl. IToreHumnanbpHas DHEPrus YIPYTO
nedopmupoBaHHo — npyxkuHbl.  [loTeHuuManpHass  SHepruss Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.



[loTeHmumanpaple W HEMOTCHIMANbHBIE  CWibl.  CBs3b  PabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpaHEHUs] MEXAHUYECKOW SHEPIHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

Pa3znean 2. IloBTOpeHue MoJIeKyJISAPHOH (U3NKH U TEPMOJIUHAMUKH.

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe maBmkenue. [duddysusa. Xapakrep ABWKECHUA H
B3aMMOJICHCTBUSL YacTHUIl BeElIeCTBA. MoJeNu CTPOEHUs Ta30B, XKUIKOCTEH U
TBEPJBIX TEJ U 0OBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojelnel. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u e€ m3mepenue. lllkana temmeparyp
Llenbcus.

Mopgens  unpeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHUYECKOW TEOpPHHM HJACAIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvacTtul rasza. lllkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUEe MeHnneneeBa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe NpeacTaBI€HHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cIocOObI €€ n3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeJIbHAS TEIIOEMKOCTh BELIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 00 aamabaTtHOM mporiecce. IlepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MmpoiieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi PHEPrUM B TEIUIOBBIX MaminHax. KoadduumeHt mnone3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOJIE3HOTO
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTENIbHAS BIAXKHOCTh BO3Ayxa. HacelieHHBIM mnap. YaenbHas TeEmIoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucrammmyueckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctamasl. CoBpemeHHble Matepuaiibl. [lnaBienue u
KpUcTayum3aius. Y AelbHas TerioTa miasieHus. CyOaumanus.

VYpaBHeHue TerIoBoro OanaHca.



Pa3znea 3. [loBTOpeHne 3JIEKTPOCTATUKH M 32aKOHOB MOCTOSIHHOTO TOKA.

OnexTpuzauus Tesl. OJIEKTpUYecKWil 3apsn. JlBa BHIOA 3IEKTPUYECKUX
3apsinoB. [IpOBOJMHUKHM, DUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3IEKTPUYECKU 3apsia.
OnekTpudeckoe Tmoje. Hanpsok€HHOCTh  AiekTpuueckoro mojsa.  [IpuHiun
CYyHEPIIO3ULAN BJICKTPUUECKUX NOoJiel. JINHMM HanpspKEHHOCTH AJIEKTPUUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  moisa.  [lorenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM UM AUARNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JvanexkTprdeckasl MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHncaTop. DIEKTPOEMKOCTh TIIOCKOTO KOHJEHCATOpA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DIJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 y4acTKa LETu.

DJIEKTPUYECKOE COIMPOTUBIICHUE. YIEIbHOE COIMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora amekTpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHJia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma i1 OTHOM (3aMKHYTOM) AiieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAas  MPOBOAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas 151 MpUMECHAas MPOBOJIUMOCTH
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DJIEKTPOJIUTAYECKAS AUCCOUHAIUS. DIECKTPOJIN3.

DJIEKTpUUECKUl TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

Paznea 4. JaekrpoanHamMuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[TocTtosiHHbIE ~ MarHuThl.  B3auMmoaeucTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uMHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JIMHUKA MAarHUTHOU
VHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MaruntHoe 1IOJI€ TNPOBOAHMKA C TOKOM. KapTuHa JMHUN WHIYKIMHA
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOIO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO



MPOBOJAHUKA, KaTylIKu ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBre NpoOBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBJICHHE. J[BUKEHNE 3apSKEHHON YaCTHUIBI
B OJIHOPOJIHOM MarHUTHOM 1ose. Pabota cuiibl Jlopeniia.

SIBeHne AneKTpOMarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIKYIAS CUla HWHIAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM
uHaykunu @apanes.

BuxpeBoe »IEKTpUYECKOE TOJIe. ODJNEKTPOABIKYIIAs CUiIa WHIAYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  fIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKyIIas CHJIA
CaMOUHYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOJABUTATENb, YCKOPUTEIU SJIEMEHTapHBIX
YaCTUIl, MUHIYKIIMOHHAS TIE€Yb.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUNHblE KOJ1€OAHUA

KonebarenrHast  cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJeOaHMUA.
["apmonnyeckue konebanus. [lepuona, wacrora, amrmumryga u $aza KoyieOaHUU.
[IpyVMHHBIN MasTHUK. MaremMaTM4eCKUil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu NPy rApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit kKOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUs B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXaroUux KojebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. PezoHanc. BeiHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMSI.

[lepemennpli  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE AIEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKUE PUCKH TIPU MPOU3BOJICTBE MIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE 6OJIHbL



MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JuIMHA BOJHBL. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HuTepdepentus u qudpakius MEXaHUIECKIUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIIOMIICHUE, MONIpu3anus, Tudpaxkius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHUYecKHue YCTPOMCTBA M MNPAKTHYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. ToueyHblli HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue mzoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTelNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroj IOJIHOIO
BHYTPEHHETO OTPAXKECHUS.

Hucniepcust cera. ClioXHBIN cocTaB 6eoro ceerta. LIger.

ColOuparomue U pacceuBaroiide JuH3bl. ToHkKas JuH3a. DOKyCHOE
paccTosIHME W ONTHYEcKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JJaBaeMo¢€ JIMH30MU.

IIpenensl MPUMEHUMOCTH TEOMETPUYECKOU ONTUKH.

BonnoBass ontuka. WuTtepdepenuuss cBera. KorepeHTHblE HCTOUYHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIMIOACHUS
INIABHBIX ~MAaKCHMYyMOB TIpM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUYecKue YCTpONCTBa M MPAKTHYECKOE NPHUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEHIETKA, TOJISIPOU.



Pa3znen 6. OcHOBBI crIelIHAJIBLHON TEOPUU OTHOCHTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHELUATbHOW TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJSl CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
MTOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3HEpruu (OTOHA C €r0 YACTOTON. DHEPrUs
U UMIyJbC (pOTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MNPAKTHUECKOE NIpPHUMEHEHHE: (HOTOIIEMEHT,
(dboToaTUMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacCTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorjonieHue
(GOTOHOB TpU Mepexojie aToMa C OJHOTO YPOBHSI SHEPTHMH Ha Jpyroil. Buiel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.

BosHoBbIE cBoOlicTBa yacTull. Bonnsl ne bpoits. KoprycKyisipHO-BOJIHOBOM
JTyaJu3M.

CHIOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIHME CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma mo  ompepeneHuto  cocraBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BnusHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. ['amma-
U3JIly4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.



OHeprus CBSA3U HYKJIOHOB B siipe. SaepHbie cuibl. JledekT macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 A€p.

SAnepusiii peaktop. Tepmosinepusiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOU DHEPTETUKHU. JKOJOTUUECKHE ACTIEKTHI SIEPHOU SHEPTETHKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTonbl HAOJIFOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hM3HYECKOM KapTUHBI MUpA.

TexHr4ecKue yCcTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHE: JO3UMETp, KaMepa
BunscoHa, siaepHsblil peakTop, aToMHasi 0omoa.

O6o01maonee NOBTOPEHUE



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

JINMYHOCTHBIE PE3VYJIbTATEI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpaxkaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pPaCIIMPEHUE >KU3HEHHOTO
ONBITA U ONBITA JAEATEIBHOCTH B IPOLIECCE PEAIM3ALNM OCHOBHBIX HANPABICHUU
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETOBEUYECKUX  TYMAHHUCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aNMO/ICHCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUECHTHUPYACh HA MOPAJTbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCIIE€ B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyiiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K pa3MuHbIM cdepam npodhecCHuOHANbHOW JeATEIbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;



TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HH,

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTHUYECKONW KyJNbTYphl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HANmpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1o (PU3uKe;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpOBHIO pa3Butus puzndeckor Hayku; KauecrBennast noaroroBka k EI'D.

METAIIPE/IMETHBIE PE3VYJIbTATbBI
Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS
Bba3oBble Jioru4ecKue aeiicTBUs:
CaMOCTOSITENILHO  (OPMYJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccmaTpuBath €€ BCECTOPOHHE;
ONpENENATh LEIU JEATENbHOCTH, 3aJaBaTh IapaMEeTpbl U KPUTEPUU HX
JOCTHKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTH ¥ TPOTHBOpPEYHMsI B paccMaTpUBaeMBbIX
bu3MYeCKUX SIBICHUSIX;
pa3pabarbiBaTh IUIaH peElIeHHUs NpoOJeMbl C YYETOM aHadu3a HWMEIOIIUXCS
MaTepuaIbHBIX U HEeMaTepuaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHBBI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;
KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  pPEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;
pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.
ba3oBble uccienoBareibCcKue 1eiCTBUSL:
BJa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSMU W METOJaMHU
buznueckoil HayKu;
BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEI0BATEIbCKON U MPOEKTHON AESITEbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3ahad (PU3HUECKOTrO COJNEpiKaHWs, MPUMEHEHHIO0 Pa3IHMYHbIX
METOJIOB MO3HAHUS;
BJIAQJE€Th BUAAMU JIEATEIBHOCTHM 110 IMOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3JIUYHBIX YUeOHBIX
CUTYyallUsAX, B TOM YHCJIE MIPU CO3/IaHUM YIEOHBIX IPOEKTOB B 001aCTH (PU3UKH;



BBISIBIIATH MPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHTHI JIs JT0Ka3aTeIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHU PEIICHHUS;

aHANIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTHUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3aJauyd B 00pa3oBaTeIbHOU
NeSATEILHOCTH, B TOM YMCIIe TpU noarotoBke k EI'D no ¢usuke;

JaBaTh OIICHKY HOBBIM CUTYallUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (U3MKe B MPAKTUYECKYIO OOJIACTh
KHU3HEICSITSIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

Pabora c nndopmanueii:

BJIAJI€Th HABBIKAMU MOJy4YeHUs] UHPOpManuu (HU3HUUECKOTO COICP>KaHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBISATh IOUCK, AaHAIU3,
CHUCTEMATHU3AIMIO W WHTEPIIPETAINi0 MHPOPMAIMK PAa3IUIHBIX BHIOB W (HOpM
IIPEICTaBICHNUS;

OILICHUBATh JOCTOBEPHOCTH MHPOPMAIIUH;

UCIIOJIb30BaTh  CPEJACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPTaHU3AIIMOHHBIX
3a/lad ¢ coOMtoJieHrneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eHCTBUS:

OCYIIECTBIATH OOIICHNE HA YPOKax (PM3HKHU M BO BHEYPOUHOU JIEATEIHHOCTH;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAHHEM
S3BIKOBBIX CPEJICTB;

COCTAaBJISITh MJIaH CBOMX JICCTBUM,

OLICHWBATh Ka4€CTBO CBOEH pabOThI MO pa3pabOTaHHBIM KPUTEPHUSIM;

OCYIIECTBISITh TMO3UTHBHOE CTPATETHYECKOE TMOBEACHUE B Pa3IHMYHBIX
CUTYaIHsSIX, IPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUS
Camoopranuzamnus:

CaMOCTOATENIbHO OCYLIECTBIISTh MO3HABATENIbHYIO JIESITEIbHOCTh B 00JAacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSATEIILHO COCTABJISITh TUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;



JIaBaTh OIICHKY HOBBIM CUTYAIIHIM;
pacMpsATh paMK1 y4eOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MIPEIIOYTCHUN;
JienaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpOBaTh €ro, Oparb Ha ceOsd

OTBETCTBEHHOCTH 3a PEIIICHNUE;

OILICHWBATh IPUOOPETEHHBIN OIIBIT,

c1oco0cTBOBaTh (DOPMHUPOBAHUIO U TPOSIBICHUIO J3PYIUIMU B 00IacTH
(U3MKH, TOCTOSTHHO TOBHIIIATH CBOM 00pa30BaTEIbHBIN H KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyaIllMsIM, BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTH,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;

BJIQ/JIeTh HABBIKAMH  MO3HABAaTENbHOM  pedrekcun Kak  OCO3HAHUSA
COBEPIIAEMBIX JCWCTBUH M MBICIUTENBHBIX TIPOIECCOB, WX PE3YJIbTaTOB U
OCHOBaHUI;

UCTIOJIb30BaTh MPUEMBI peQIIEeKCUU ISl OLIEHKU CUTYaIllH, BEIOOpa BEPHOTO
pCIICHHS;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMECHHO INPUHHMATH DPEUICHHS IO HX
CHIDKCHHIO;

NPUHUMATh MOTHUBBI W apTryMEHTHl JPYTHX TIPU aHAIW3€e pPe3yJbTaToB
NeSITeTbHOCTH;

NPUHUMATH Ce0sl, TOHUMAas CBOU HEJJOCTATKU M JOCTOWHCTBA,

NPUHUMATh MOTHBBI M apTYMEHTBl JPYTUX TPHU aHajdu3e pe3yJIbTaToB
NeSITeTbHOCTH;

NPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B mporecce JOCTHKEHUS! IMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS IMPOTPaMMBbI
no ¢u3MKe I YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WUHTEIJICKT, Mpeoiararomn
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHHIE, BUACTh HAPABICHUS PAa3BUTHS COOCTBEHHOM IMOIMOHAIBLHOUN ChepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEACHHME, CIIOCOOHOCTh AaJIalTUPOBAaThCA K
IMOITUOHATBHBIM U3MEHEHHSIM U TIPOSIBIIATH TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTpEMIICHHE K JOCTIKEHUIO e U
yCIIeXy, ONTUMU3M, WHHUIIMATUBHOCTh, YMCHUE JCHCTBOBATh MCXOJS U3 CBOUX
BO3MOKHOCTEH;

IMITATUH, BKITIOYAOMIEH CTOCOOHOCTh MIOHMMATh SMOIIMOHAILHOE COCTOSHUE
NIPYyTUX, YYUTBIBATH €ro TpPU OCYIIECTBICHHM OOIICHHS, CHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOUINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISTh MHTEPEC U pa3peniaTb KOHPIUKTHI.

[NPEIAMETHBIE PE3VYJIbTATEI

11 KIIACC

K koHiy oOydeHusi mpeaMeTHbIE Pe3yIbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIINXCST YMCHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUW, B TMPAKTUYECKOW NEATENBHOCTH JIOJEH, LETOCTHOCTh U E€IUHCTBO
(bu3MYECcKO KapTUHBI MUDA;

VYUTHIBATh TPAHUIIBI TPUMEHEHHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
TOYEUHBIN AJIEKTPUUECKUMN 3apsijl, JTyd CBETa, TOUCUHBINM UCTOYHHUK CBETA, A/IepHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUUECKAsi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEWCTBHME MAarHUTHOTO TIOJS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTPAaHEHUE CBETa, OTPaXKE€HUE, MpeTOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudecknii 3phexT (poTordhdeKT), cBeTOBOES AaBieHHE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaIlOaKTUBHOCTD;
OMUCHIBATh W3YUYEHHbIC CBOMCTBA BEIIECTBA (AJICKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTHh  pPAa3IUYHBIX  Cpea) |

AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHHBIL:
DIEKTPUYECKUI 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKLIHUS MarHUTHOrO MOJs, cwia Ammepa, cuna JlopeHia, MHIYKTUBHOCTB
KATYILIKH, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOTO IIOJIEH, IEPUOJ M YacToTa
KoieOaHUN B KoJeOaTeTbHOM KOHTYpe, 3apsAl W cuja TOoKa B Ipolecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOSTHUE U
ONTHUYECKAs CUJIa JIMH3bl, MPU ONHUCAHUM MPABUIBHO TPAKTOBATH (HU3MUECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYEHHs M €JAMHMIIBI, YKa3bIBaTh
bopMyIbl, CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJINYNHAMM;



OMUCHIBATh HW3YyUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEJIMYHMHBI: CKOPOCTh DJCKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U EJIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIUE JIAHHYIO (U3WYECKYI0 BEJIWYMHY C JPYTUMH BEJIWYMHAMH,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIEI0BATENBHOTO U MAPaJIIEIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUHU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsa, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucia, mocrynaTtel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIEIATh HAIIPABICHUE BEKTOPA UHAYKIIMK MAarHUTHOTO TOJISI POBOJHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOMMbIC JIsI €€ pEeIICHUs, MPOBOJUTh Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJIY4YE€HHOT0 3HaueHUsI (PU3UIECKON BEJIMUUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCIIOJB30BaTh  TMPU  pPEIICHWH  y4eOHBIX  3ajJad  COBPEMECHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

OOBSICHATh TPUHLMIBI JEHCTBUS MallWH, NPUOOPOB W TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHUICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;



UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOLIeH cpene;



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne

/ HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl
n/n

KoanuyecTBo 4acoB

OcHoBHOE
coJepraHue

OcHOBHBIE
BUIDI
eATEJHLHOCTH

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypchl

OBLIEE KOJIMYECTBO YACOB 11O
ITPOI'PAMME




11 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM
n/n MPOrpamMmbl

[IoBTOpEHNE MEXAHUKH.

KoanuecTtBo
4acoB

OcHoBHoOe
coJiep:KaHue

MexaHndeckoe
JIBIDKCHHE.
PaBHOMepHOE 1
PaBHOYCKOPEHHOE
IBWKEHHUE. 3aKOHEI
Hrrorona. Cuiel B
npupoje. 3aKOHbI
COXpaHEHUst
HMITYJIbCA U
SHEPIuu.

OcHOBHBIE
BHIDI
AeATEJHLHOCTH

Pemenue
3aga4d u3z EI'D.

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

[ToBTOpeHNEe MONIEKYIAPHON PU3NKH U
TEPMOJUHAMUKU

OCHOBBI
MOJIEKYJIIPHO-
KUHETHYSCKOMN
Teopuu. OCHOBBI
TEPMOJIUHAMUKH.
ArperaTHble
COCTOSIHHS
BEIECTBA.
®da3oBBIe
MePEXO/IBI.

Pemenue
3agad u3 EI'D

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

[ToBTOpEHME NEKTPOCTATUKHN U 3aKOHOB
MOCTOSTHHOTO TOKa.

DJIEeKTPOCTATHKA.
3aKoHBI
MMOCTOSTHHOTO TOKa.

Pemenue
3agag u3 EI'D

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



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

ONEeKTpUUECKUM
TOK B Pa3IMYHBIX
cpenax.

DIEeKTpOAMHAMUKA.

MaruuTHo€ noJe.
DJIeKTpOMarHuTHas
HHAYKIUA.

Pemenue
3aga4d u3 EI'D

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

Konebauus u BOJHBIL.

Mexanndeckue 1
AJIEKTPOMArHUTHbIE
KoJIeOaHwsI.
MexaHn4JecKHne u
AJIEKTPOMAarHUTHbHIE
BOJIHEIL.

Pemenue

3agay u3 EI'D.

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

KBanToBas ¢pusnka.

Ob6o061aro1iee MOBTOpeHNE

DJ1€eMEHTHI
KBAHTOBOM OITTHKH.
Crtpoenue atoma u
aTOMHOTO SI/Ipa.
OCHOBBI
crernuaabHOM
TEOPUHU
OTHOCHUTEIIBHOCTH
Bremoaaenmne

JIUarHOCTHYECKON
paboTHI.

Pemenue
3aga4d u3 EI'D

Pemenue
3aga4d u3 EI'D

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

OBIIEE KOJIMYECTBO YACOB I10
IHPOI'PAMME

34



https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Ne i/ Tema ypoka KonrTpoabubie IIpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
OBILIEE KOJIMYECTBO YACOB 11O 0 0

ITPOI'PAMME




11 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

Mexanunueckoe arkeHre. OTHOCHTEIBHOCTD
MEXaHUYeCKOTro aBrkeHus. [lepemerienue,
CKOPOCTb, YCKOPCHHUE.

KpPIBOJ'IHHCﬁHOC JABHMXXCHUC. [[BI/I)KCHI/Ie
MaTepHaHLHOﬁ TOYKH I10 OKPYKHOCTHU

bubnmoreka [{OK https://m.edsoo.ru/ff0c372e

bubmuoreka [{OK https://m.edsoo.ru/ff0c372e

3akonsl HetoTona. Cuiisl B mpupo/ie.

bubnuoteka LIOK https://m.edsoo.ru/ff0c372e

Pemenue 3a1a4u NOBBIIIEHHOT'O YPOBHA

3aKOHBI COXPAHEHUS UMITYJIbCA U SHEPTUH.
CraTuka.

bubmuoreka [{OK https://m.edsoo.ru/ff0c372e

Ocuosusbie nonoxeunss MKT. Uneanbubii
ra3. OcaoBHoe ypaBHeHnue MKT.

I"a30BBIC 3aKOHBI.

bubnuoteka LIOK https://m.edsoo.ru/ffOc63b6

bubmuoreka [{OK https://m.edsoo.ru/ffOc63b6

AOGcomoTHas TemrepaTypa Kak Mepa cpeiHein
KMHETUYECKOW SHEPTUM JIBUKEHUS MOJIEKYJI.
Ypasuenue Menzeneesa-Knaneiipona.

bubnuoteka [{OK https://m.edsoo.ru/ff0c64d8

BryTpeHHss dHeprus TeEpMOANHAMAYECKON
CUCTEMBI U CTIOCOObI €€ N3MEHEHUS.
KonunuectBo tennotel u padbota. BHyTpeHHss
JHEPrUs OJTHOATOMHOTIO HJEAIBHOTO Ta3a

bubnuoteka [{OK https://m.edsoo.ru/ff0c64d8

10

11

[lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0
IPUMEHEHHE K U30IIPOLeCccaM.
HeoOpaTrMocTh MpoLEeccoB B IPUPOJIE.
BTopoii 3aKOH TEpMOAVHAMMKH.

[Ipunnun nevictus u KII1JI remnoBoit

bubmuoteka [{OK https://m.edsoo.ru/ff0c64d8

bubmuoreka [{OK https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c372e
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mamuHbl. ukin Kapao. A6conmtotHas u
OTHOCHUTEJIbHAs BJIXKHOCTh BO3/1yXa.
Haceimennsiil nap. Kpucraniuyeckoe telo.

12 Pemenue 3a/1a4 MOBBIIEHHOTO YPOBHSL. 0
13 MarsnuTtHoe mnoje 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
14 DNEeKTpOMarHuTHas HHIAYKIHS 1 bubmumoreka LIOK https://m.edsoo.ru/7f41c97c
15 Pemenue 3a1a4 MOBBIIEHHOTO YPOBHSI. 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
16 Mexanudeckue KojaeOaHusl. 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
17 DNEeKTPOMAarHUTHbBIE KOJICOaHMUS. 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c97c
18 MexaHu4eCKHE BOTHBI. 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
19 DJIEKTPOMAarHUTHbIE BOJIHBI. 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c97c
20 Pemenue 3amau. 1 bubnuoreka I{OK https://m.edsoo.ru/7f41c97c
21 Pemenue 3a1a4 NOBBILIEHHOTO YPOBHSL. 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c97c

3aKOHBI pacCIPOCTPAHEHHUS CBETA B
99 OJTHOPOJHBIX U MPO3pavHbIX cpeaax. JIMH3bI. 1

[Toctpoenue nzoOpaxkenuii B tun3e. Gopmyna

TOHKOH JINH3BI. Y BETUYEHUE JTUH3BI
23 Pemenne 3amau. 1
24 Wntepdepennus ceta. Audpakus cera. 1

JudpaxknuoHHas pemeéTka.

['paHu1IBI MPUMEHUMOCTH KJIACCUYECKON
25 MexaHukH. [locTynarsl ciennanbHON Teopun 1

OTHOCHUTEJIBHOCTH

3akonsl pororddexra. YpaBHeHHE
26 OunmreitHa 11 porodddexra. «Kpachas 1

rpanuna» Gorordpdexra. POTOHBI.
27 Pemenue 3amauy. 1



https://m.edsoo.ru/7f41c97c
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Mopnens atoma Tomcona. OnbiTel Pezepdopaa

28 0 paccessHuio o-vactuil. [ImanerapHas 1
Moienb atoma Pesepdopaa.
OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI

29 Pesepdopna mo onpenenenuto cocraBa 1
PaAMOAKTUBHOTO U3TyYCHHUSI.
DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie

30 peakuuu. SInepHbIi peakTop. 3aKoH 1
PaIMOAKTUBHOTO pacmaja.

31 O06o0maroiee MOBTOPEHUE 5

OBUHIEE KOJIMYECTBO YACOB 1O MTIPOTPAMME 34










