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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJIOKEHUW U TPEeOOBaHUM K pe3yibTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOW Iporpammel, npeactraBieHHbix B OT'OC
COO, a Takxke ¢ yuérom denepaibHON pabodeil mporpaMMbl BOCHUTAHUS U
KOHLICTIIIMK TIpenojiaBaHusi ydyeOHoro npeamera «Pusmka» B 00pa3oBaTeIbHBIX
Opra”u3anusax Poccniickon denepanuu, peaAn3yIOIINX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBEI.

Copmepxanue mnporpaMmbl 1O (PU3MKE HANpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbI Mupa oOydarommxcs 10-11 kmaccoB mnpu
oOydeHu” ux ¢pu3nke Ha 0a30BOM YpOBHE HAa OCHOBE CHUCTEMHO-AESITEIIBHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBeTcTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPEAMETHBIM pe3yjbTaTaM
oOyuyeHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3alUU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTeCTBEHHO-HAy4YHBIMU Yy4e€OHbIMU mpeaMeramu. B Hel
ONPENENSIIOTCS OCHOBHBIE LIETU M3Yy4eHHs] (PU3MKU HA YPOBHE CPEHEro OOILEro
oOpa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (DM3HKU: JIMYHOCTHBIE,
MeTaIpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pusmke BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIbTATHI OCBOCHUS Kypca (PU3UKU Ha OA30BOM YpPOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJILTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaxX MPHUPOAbI, BBICTYIAas B
KayecTBe y4eOHOTo MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJaa B CUCTEMY
3HaHuM 00 okpyxatoiieMm Mupe. LIkoapHbIN Kype PU3NKU — CUCTEMOOOpa3yrONTUiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SIBJICHUM, HW3YYaeMbIX XHUMHEH, OHOJIOTHEH,
dbu3myeckoir reorpadued u actpoHomuein. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHUW  ONpeleisieT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe BSHEPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIYYeHHUS HOBBIX MAaTe€pHalOoB C 3aJaHHBIMU CBOMCTBAMU M APYIHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MUpa OOydaroluxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHBIA METOJI TO3HAHUS PU BBINOJIHEHUN UMHU YUEOHBIX UCCIIETOBAHUIM.

B ocHOBy Kkypca (usmku 11 ypOBHS CpPEIHETro o0IIero oOpa3oBaHUS
MOJIOKEH pAl HUACH, KOTOphIE MOXHO paccMaTpuBaTh KaK MPUHIMIBL €ro
MOCTPOEHUSI.



Hoes yenocmunocmu. B COOTBETCTBUU C HEW KypC SIBISETCA JIOTMUECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3iesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOH, TAK 1 COBPEMEHHOMN (DU3UKHU.

Hoes eenepanusayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (u3MKu
o0beIMHEH BOKPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBIsieTcs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus MOpearnoiaraeT HCIOIb30BaHKE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMHU MTPOOIEMaAMHU.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢dusuku mpeamonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKUX U TEXHOJOTHUYECKUX MPHUIIOKEHUN
M3YyYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanusyeTcss TMOCPEIACTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHUsl, TMOCBSIIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHM, a TaKkKe OOCYXICHUS
po0JIeM pallMOHAIBHOTO IPUPOAOIIONIB30BAHUS U HKOJIOTHYECKON 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3UMKH Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHMsl SABJISAIOTCS (husmueckue teopun (HpopmMupoBaHHE MPEIACTABICHUN O
CTPYKTYpE MOCTpOeHus: GU3NYECKO Teopuu, posid (PyHIaMEeHTaIbHBIX 3aKOHOB U
MPUHLHAIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpUH, JJi1 OINUCAHUSA €CTECTBEHHO-HAy4YHBIX SIBJICHUUA U
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peamu3yercs Mpexie
BCEro 3a CYET OpPraHM3alUU 3KCIEPUMEHTAIBHON AESITEbHOCTH O0YyYaroUUXCS.
Jns  6azoBoro ypoBHS Kypca (U3MKM — OSTO MCIHOJb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpAaTOpPHBIX padoT,
KOTOpBIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OONIUH CHUCOK yYYEHHYECKHX
MpakTUYecKux padoT. Brijenenne B yka3zaHHOM mepedHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUIsl KOHTPOJII U  OLIEHKH, OCYIIECTBISETCS Yy4aCTHUKaAMU
0o0pa30BaTeNbHOTO TpPOLECCa HUCXOJl U3 OCOOCHHOCTEW IUJIAHUPOBAHMS H
OocHalleHUs KkabuHera ¢Qusuku. Ilpm 53TOM oOecreunBaercss OBIAJACHUE
OOy4arolUMHUCST YMEHHUSMU NPOBOJUTH KOCBEHHBIE W3MEpPEHUs, HCCIEIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYUH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUTIOTES.

bonpmioe BHUMaHUE yAENAETCS PEUICHUI0 PAaCYETHBIX M KaueCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacy€THBIX 3a7a4 NPUOPUTETOM SBIISIIOTCS 3aJa4M C SIBHO
3aJlaHHOM (PU3NYECKON MOJIEIIbIO, TTO3BOJIAIONINE IPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U WHTErpUpys 3HAHUS U3
pasHbIX pazaenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHMs Ha
OOBSICHEHHE TPOTEKaHWs1 (U3NYECKUX SIBICHUN W TIPOIECCOB B OKpY’KaroIen
KU3HU, TpeOyromme BbIOOpa (PU3NYECKOM MOJENTH A CHUTYallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY oOecledeHnio y4eOHOro mpoliecca 0a30BbIi ypOBEHb Kypca
(bU3UKY Ha YpOBHE CpeTHEro 00I1Iero o0pa3oBaHusl 10HKEH U3ydaThbCsl B YCIOBUSIX
peaMEeTHOr0 KabuHeTa (U3UKU WM B YCJIOBHUSX MHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOIo IuMKia. B kaOuHere (DU3MKU JOJKHO OBITh
HE0OX0MMOe J1abopaTOpHOE OOOpPYAOBAHWE MJIA BBITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (U3NKE YUCHHUYECKUX MPAKTHUYECKUX PadOT U JIEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCcTpaliuoHHOE  00OpyaI0BaHHEe (DOPMUPYETCS B COOTBETCTBUU C
OPUHIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M OOECHeurMBaeT MOCTaHOBKY
MEPEUYNCICHHBIX B MporpaMMme 10 (U3UKE KITIOYEBBIX JAEMOHCTpAlUNA s
UCCJICIOBAHMSI  M3y4Yae€MbIX  SIBICHUW M  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe o00O0OpyJI0OBaHHE [JII YUYEHUYECKUX MPAKTHUECKUX paldoT
dbopMupyeTcss B BUIEC TEMAaTUYECKHUX KOMILUIEKTOB M O0OECIeYMBacTCs B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydJamommxcs. TeMaTH4ecKhe KOMILIEKTHI
7a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH TMOCTPOCHBI HA KOMILICKCHOM
UCTIOJIb30BAaHNU aHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ LIU(PPOBBIX JTAOOPATOPHUH.

OCHOBHBIMU LEJISIMU U3Yy4€HUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

e (QopMupoBaHue HHTEpeca W CTpEMJICHUS OOYYAIOMIMXCA K Hay4HOMY
M3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs B (HOPMUPOBAHHE
MCCJIEIOBATEIHCKOTO OTHOIICHUSI K OKPY KAIOIIUM SIBICHHSIM;

e (opMupoBaHME HAY4YHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHsI MaTepuH U (pyHTaMEHTaIbHBIX 3aKOHOB (DH3UKU;

o (dopmupoBaHHE yMEHMI OOBICHATH SIBICHUS C HCIOJIb30BAaHHEM
(bU3MYEeCKUX 3HAHUW U HAYYHBIX JIOKA3aTeIbCTB;

e (opMupoBaHHE TPENCTABICHUNA O PONM (PUIUKU IS PA3BUTHUS JAPYTUX
€CTECTBCHHBIX HAyK, TCXHUKU U TEXHOJIOTHH.

JlocTrxeHrne STUX 1ene 0OecrneuynBaeTCsl pelIeHHeM CIEeIYIONNX 3a71ad B

mpoliecce n3ydeHus Kypca GU3NKH Ha YPOBHE CPEITHETO 0OIIEero 00pa3oBaHus:



e TmpuoOpeTeHue CUCTEMBl  3HAaHUU 00 o0mux bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTIOYAsI MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, 3JIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY H
AIIEMEHTHI acTPODU3HKHY;

e (QopMupoBaHME yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHWUS IS
OoOBsCHCHHUS] (PU3NYECKUX SBICHUW B TPUPOAC H JUISl TPUHATHS
MMPAKTUYECKUX PELICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CHOCOOOB pEUICHHUS pa3IUYHbIX 3aJady C SIBHO 3aJaHHOU
¢u3nyeckoil Mozenblo, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3gaHue GU3NUECKON MOJENH, aJIeKBAaTHON YCIOBHM 3a]1a4H;

e TMOHWMaHWE (HUUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBUS TEXHUUYECKHX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOIILYIO
cpeny;

e OBJIQJICHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W IMPOBEACHUS
bu3MUeCKUX SKCIIEPUMEHTOB, aHAlW3a W HHTEPHpETaluu HH(pOpMammm,
ONpENEIEHHS JOCTOBEPHOCTH MOIYYEHHOI'O pPe3yJIbTaTa;

e CO3JaHME YCIIOBUU JJI Pa3BUTUSl YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKO J1€ITEIbHOCTH.

Ha wu3ydenue ¢usuku (06a30BbIil ypOBEHb) Ha YPOBHE CpPEAHEr0 OOIIEro
oOpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 gacoB (2 yaca B HEACIHIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEJIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeyeHb Ja0OpaTOPHBIX W
MPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JElaeT BbIOOP
NpOBEJCHUS JTa0OpaTOPHBIX pPAOOT ¥ OMBITOB C YYETOM WHAMBHIYAIbHBIX
0COOEHHOCTEN 00Yy4arOIIUXCS.



COILEPXKXAHUE OBYUYEHUA
10 KJTACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOT' O IO3HAHUSA

@u3nka — Hayka o mnpupone. HaydyHble mMeTOAbl NMO3HAHUS OKPYKAKOIIETO
Mupa. Ponb JSKcriepuMeHTa MW TEOPUM B INPOLECCE MO3HAHUS MPUPOBL.
OKCIIepUMEHT B (pU3HKE.

MonenupoBanue (HU3MYECKUX SBICHUNW W TIpolieccoB. HaydyHbie THUIOTE3HI.
duznyueckre 3aKOHbl U TeopuH. ['paHuIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Pons u Mecto ¢u3uku B (GOpMHUPOBAHMU COBPEMEHHON HAy4YHOW KapTHUHBI
MHPA, B IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M UHUQPPOBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3zpgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKECHHE. OTHOCHUTEIBHOCTh MEXAaHUYCCKOTO JIBIIKCHHS.
Cucrema orcuéra. TpaekTopus.

[lepemerienre, CKOpPOCTh (CpeaHSSE CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUaibHOM TOUYKH, MX MPOCKIMH Ha OCH CHUCTEMbl KOOPJUHAT.
ClioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PABHOYCKOPEHHOE NpsSIMOJIMHENHHOE IBHKeHUE. [ 'paduku
3aBUCUMOCTH KOOPIWHAT, CKOPOCTH, YCKOpPEHHUs, TyTH H IepeMelIeHus
MaTepUaibHOM TOYKHA OT BPEMEHH.

CBoboaHOE nageHne. Y CKOpeHUe CBOOOTHOTO MaICHUS.

KpuBonuneitHoe  nBwkeHue. JIBMKeHHEe  MaTepuallbHOW  TOYKH  TIO
OKPY>KHOCTH C TIOCTOSTHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHECHHAS
ckopocTh. [lepron 1 wactora obparieHus. LleHTpocTpeMuTEIbHOE YCKOPCHHE.

TexHudeckue yCTpPOWCTBA M TMPAKTUYECKOE TPUMEHEHHE: CIUIOMETD,
JIBIOKCHUE CHAPSIOB, IICITHBIC U PEMEHHBIC IepeIavun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETa, WILTFOCTPAINS KHHEMATHUYECKUX XapaKTEPHCTHK
JIBMDKCHHUS.

[IpeoOpazoBanre NBUKEHUN C UCIIOJIBb30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tamenne Tel B BO3yX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne aBWKEHHS Teja, OPOIICHHOrO0 IOJ YIioM K TOPHU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBnenue CKOpoCTH U ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopvie padonul

N3ydyeHrne HEpaBHOMEPHOTO JABHXKEHUS C LIEJIBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHUST MEXAY NyTSAMH, IPOWJICHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE MPOMEXKYTKA BPEMEHU TMPU PABHOYCKOPEHHOM
JBH>)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHune IBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yueHnne nBUXEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunnun  otHocurenbHOCTH  [amunes. llepBwii  3akoH  HprotoHna.
HNuepuuanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepno3unuuu cui. Bropoit 3akon HeroroHa
JUIS. MaTEpUAIIbHOM TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTEpUabHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuima Tsxectu. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (okosi, cKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIBKEHUS U criia TpeHus nmokos. KoaddumumenT tpenus.
Cuita conpoTUBIIEHUS NPU IBU)KEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpallaTeIbHOE IBHKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpauieHus. Ilmeuo cumibl. YcnoBus
paBHOBECUSA TBEPAOTO TEA.

TexHuyeckre yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MOAIINITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBieHne nHEPUUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMIMNX TEI.

Bropoii 3akoH HeroToHa.

N3mepeHue cui.

CnoxeHune CHIL.

3aBUCUMOCTD CUJIBI YIIPYTOCTU OT AeOpMallui.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padonul

N3yuyenue aBmxKEeHUs OpycKa 10 HAKJIOHHOW MJIOCKOCTH.



HccenenoBanyie 3aBUCUMOCTH CUJI YIPYIOCTH, BO3HUKAIOUIUX B IIPYKUHE U
PE3UHOBOM 00pa3iie, OT X Jedopmaiuu.

HUccnepoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3akouvl coxpanenus 6 MexanHuke

NMinynbC MatepuaibHOM TOYKHM (Te€na), CUCTEMbl MaTEPHAIbHBIX TOYEK.
NMnynbC cuiibl 1 U3MEHEHHE HMITyJIbCa Tea. 3aKOH COXPAHEHHWS HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cribl. MOIIIHOCTD CHITBI.

Kunernueckass 3Hepruss MarepuaibHOl TOuku. Teopema 00 H3MEHEHUH
KUHETUYECKOU YHEPTUU.

[TorenunanbHas DHEPIUS. [TorennmanbHas JHEpPIrus YIIpYro
nedopmupoBanHod  npyxkuHbl. [loTeHuumanpHas  SHeprus Tena  BOJIM3HU
MTOBEPXHOCTH 3EMJIH.

[loTeHnIManbHBIE W HENMOTEHUHAIBHBIE  CHJIBI. Cesi3p  pabOTHI
HEMOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIUHM CHUCTEMBI TElL
3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHUE: BOJOMET, KONED,
IIPYKUHHBIN ITUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

[lepexoq NOTEHUIHATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHUEM MEXaHWYECKOW 3HEPruu
TE€JIa Ha IPUMEPE PACTSKEHUS PESUHOBOTO XKTI'yTa.

Paznen 3. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Juddys3usa. XapakTep IBHKCHUS U
B3aMMOJECUCTBUS 4YacTUL[ BellecTBa. Mozaenu CTpOEHUs Tra30B, XUJIKOCTEU W
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosinHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana Temneparyp
Llenbcus.



Mopgens  upeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETHYECKOW TEOpUHM HJACaIbHOro raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpelHEe KWHETUYECKOM BSHEPruM TEIUIOBOrO JABMKEHHS vacTul raza. l[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3ompouecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe NpencTaBI€HUE H3OMPOLECCOB: H30TEPMaA, H30X0pa,
n3obapa.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOUINE UCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUI.

OnbIThl 110 MU PY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mogenb, HTIOCTpUpYIOIIas IPUPOIY JAABJICHUS ra3a Ha CTEHKH COCy/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS HJI€aJIbHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

Ornpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXy TapaMEeTPaMU COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHaMuKu

TepmonuHamuueckas cucremMa. BHyTpeHHsisi SHEprusi TepMOIMHAMUYECKON
CUCTEMBI U cocoObl €€ n3mMeHeHus. KonnuecTBo TemioTel U padota. BHyTpeHHsIs
HEPrus  OJAHOATOMHOTO  MJACAJbHOrOo  ra3a.  Buael  Temionepenayu:
TEIUIONPOBOHOCTb, KOHBEKIIUS, U3ITyYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEIECTBA.
KonruecTBo TEmIOTH pH TEIIIONEpEIaye.

[lonarue 00 agmabGaTHOM Tmporiecce. llepBbIi 3aKOH TEPMOJAMHAMUKH.
[IpumeHeHne nepBOro 3akoHa TEPMOJMHAMHMKM K u3ompoueccam. ['paduueckas
UHTepIIpeTanus paboTh rasa.

Bropoii 3akon TepMoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TennoBble  MamuHbl.  [IpyUHIMOBL ~ AEWCTBUS  TEIJIOBBIX  MAIUH.
[IpeobpazoBanuss »HEpPrUM B TEIUIOBBIX MainHax. KoadduumeHt mnosne3Horo
nerictBusi TemioBod MamwuHbl. [{ukn KapHo u ero ko3ppuiuueHT moJie3HOTo
JEUCTBUA. DKOJIOTHYECKUE MPOOIeMbl TEIUIOIHEPTETUKH.



TexHuyeckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: JIBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHUH PAaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JCUCTBHEM CXATOTO BO3/lyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEéM TpeHUs (BUICOIEMOHCTPALIHS).

N3MeHeHne BHyTpEHHEN SHEPTUM (TeMITepaTypbl) TeIa IPH TeIUIonepeiaye.

OnplIT 10 anuabaTHOMYy pacIIMpPEeHUI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATElsl BHYTPEHHETO CrOpaHusl, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3mepenne yaeinbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuwecmea. Pazoevie nepexoovt

[TapooOpa3oBanue u KoHmeHcanus. Vcrmapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEIIbHAsA BJIAXXHOCTh BO31ayxa. HaceimeHHslii map. YaenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JaBJICHUS.

Tépaoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOINHMS CBOMCTB
kpuctaiioB. JKugkue kpuctamibl. CoBpeMeHHblE MaTepuanbl. [lnaBimenune wu
KpUCTayuA3aIs. Y AebHas TeruioTa miasienus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre YCTpOMCTBA M TNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHHU MOJYyUYCHHUS] COBPEMEHHBIX MaTEpPHaJoB, B
TOM YHUCJIE HAHOMAaTepUaaoOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiICTBa HACBHILLIEHHBIX TAPOB.

Kunenune npu noHW>KEHHOM JIaBJICHUMU.

CriocoObl U3MEPEHUS BIIAYKHOCTH.

HaGnronenune HarpeBaHus U MJIaBICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOoHCTpauus KpUuCTaIoB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonol

HN3mepenne OTHOCUTENIBHOW BIIAXKHOCTH BO3AyXa.

Paznen 4. JDiaekrpoauHamMuka
Tema 1. Inekmpocmamuxa
OnekTpu3auus Tel. OJEKTpUYECKHil 3apsia. J(Ba Buaa BIEKTPUUYECKUX
3apsinoB. [IpOBONHMKHK, IOUANEKTPUKU W TOJIYNPOBOJHUKU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO0 3apsija.
B3zaumopaeiictBue 3apanoB. 3akoH KynoHa. ToueuyHblil 3JIEKTpUYECKHI 3apsi.
Onextpuyeckoe mnose. Hampsok€HHOCTH  3ieKTpuyeckoro mnois. IIpuHnun



CyNEPHO3ULIUN ANEKTPUUYECKUX Toyeil. JIMHUM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

Pabora cun  anektpoctatudyeckoro  mousis.  I[lorenuman.  PasHocTh
noTeHIuanoB. [IpOBOJHUMKM W AUAJIEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JusnexkTpuueckas MpOHULIAEMOCTb.

OnextpoémkocTs. KoHgeHcaTop. DneKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHAEHCATopa.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTAaTHUYECKasi 3alllUTa, 3a3€MJICHHE BJIEKTPOIpPUOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUS SJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMBIEKTPUKHU B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSIHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3MmepeHne 3neKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toxku é paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIJIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IENbHOE COINPOTUBJICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHNE MTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoiHOCTB
AIEKTPUUYECKOTO TOKA.

DNEKTPOJBIXKYIIAsA CHJIA U BHYTPEHHEE CONPOTUBICHHUE HCTOYHHMKA TOKA.
3akoHn Oma 1 MOJTHOM (3aMKHYTOM) 5iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHUeE.

DOnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTD
CONPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIEeKTpUYECKU TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IpUMECHAast IPOBOJANMOCTh
NoJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoaa. [1oxynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKAM TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUUALMS. DIECKTPOJIN3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHruuecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEepMETp,
BOJIbTMETP, PEOCTaT, WCTOYHUKH TOKa, OJJIEKTPOHArpeBaTejbHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN JTHO/I,
TEPMHCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUIlbl TOKA U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTUBIICHHS LWIMHAPUYECKUX HPOBOJHUKOB OT JJIMHBI,
IUIOLIAH MOMEPEYHOr0 CEYEHUS U MaTepuaa.

CMelraHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsimoe wW3MepeHue SIeKTpOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
rajbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUSI.

3aBUCUMOCTH CONPOTHUBIICHUS METAIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsia ¥ IPOBOJAUMOCTb BO3yXA.

OOHOCTOPOHHSSI MPOBOAUMOCTbD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabonul

N3yyeHue cMemaHHOro COeIMHEHUs PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEH CHUJIbI UICTOYHUMKA TOKA M €ro BHYTPEHHErO
CONPOTHUBJIEHUS.

Haburoienue snexrpomnusa.

MesknpeaMeTHbIe CBI3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHA B 10 Kiacce oCylIecTBISETCS C
YU4ETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTEMaTHKH,
OMONOTKY, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4yHbId (akT, runores3a, (pusnmyeckas BEIUMYMHA, 3aKOH,
Teopusi, HAOIIOCHHE, YKCIIEPUMEHT, MOJICITUPOBAHIE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl YpaBHEHUU, JuHEHHas (QyHKUus,
napaboa, runepbosa, ux rpauku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX POEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHNUE BEKTOPOB.

buonocus: mexanndyeckoe ABMKEHUE B KUBOW Ipupoje, auddysus, ocMoc,
TEIMJI000MEH >KMBBIX OPTraHU3MOB (BUIBI TEIUIONIEPEIayH, TEIIOBOE PABHOBECHE),
AIEKTPUYECKUE SIBJIICHUS B )KUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOEHHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEN, JKUIAKOCTEH H



ra3oB, DJJIEKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJMTUYECKAs IHCCOLMALMs,
rajbBaHHKA.

l'eocpacghus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUM C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpeHUS B TEXHHUKE, MOJAUIMIIHUKHA, HWCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JpPYrue), ABUraTeidb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHIULMOHEP, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE€ HAaHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHbBIC puOOPBHI,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KITACC

Paznea 4. daekTpoanHamuka

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

IlocTostHHBIE  MarHUTHL.  B3aumMmojaeWcTBHE  NMOCTOSHHBIX ~ MAarHMTOB.
MarautHoe mone. Bektop MarHuTHOM uWHaykKuuu. I[lpuHuun cynepno3unuu
MarHUTHBIX MoJiek. JIMHMM MarHuTHOW WHAYKIMU. KapTuHa JUHUI MarHUTHOM
WHIYKIIMH TI0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKIUA
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOTO IMPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBue NpoOBOTHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MoJlysib U HanpaBjieHUe. JBUKeHNE 3apssKEeHHOM YaCTUIhI
B OJHOPOJTHOM MarHuTHOM Iojie. Pa6oTa cuisl Jlopenna.

SIBneHne HIEKTPOMArHUTHOM WHIAYKUIHUHM. [IOTOK BEKTOpa MAarHUTHOM
MHAYKIUAHW. OJIEKTPOABIKYILAS CWia HWHAYKUUHM. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe IMoje. IDICKTPOABMKYIIAS CHIa HHAYKIAH B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEIBHO B OJJTHOPOJHOM MArHUTHOM I10JIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBJIEHHE CaMOMHIYKUHMH. OJIEKTPOJBIXKYIIAA — CHia
CaMOMHIYKIIUH.

DHEeprusi MarHuTHOTO TOJISI KATYIIIKH C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHndeckre yCTPOMCTBA M IMPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATHUTHI, SJIEKTPOJBUraTellb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTUI, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE NEKTPOHHOT'O ITyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKIUA MAarHATHOTO TTOJISL.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[HevictBrue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBiiIeHME AIIEKTPOMAarHUTHON UHIYKIMH.

ITpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHJIBI MHAYKIUA OT CKOPOCTH U3MEHEHUSA
MAarHUTHOT'O MOTOKA.

SIBiIeHME CAMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, 1abopamoptsle pabonul

N3ydyeHrne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUSA OCTOSTHHOTO MarHUTa Ha PAMKYy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOWM UHAYKIIHH.

Pa3pea 5. Kose6anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAzZHUMHbLE KOJ1€0AHUA

Konebarenbnass  cucrema. (CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, ammmryga u (aza xoseOaHUU.
IIpyXvHHBIN MasATHUK. MareMaTU4eCKUN MasATHUK. YPaBHEHHE TapMOHUYECKUX
koJiebanuii. [IpeBpailienre HEPrun MPU rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
UJCaTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHHYECKUMHU U
AIEKTPOMArHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KoJieOaHUSX. BBIHYKIEHHbIE MEXaHHYECKHUE
KoJjebanus. Pezonanc. BeiHyXIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemenHpiii TOK. CHUHYCOMAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOLIEE 3HAYEHUE CHUJIBI TOKA W
HaIpPsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepegadya U MOTPeOICHUE AIIEKTPUUECKON
SHEPIuMU. JKOJIOTUYECKHE PUCKHU TPU MPOU3BOJCTBE 3ANEKTpo3Heprun. Kynbrypa
HCIOJIb30BaHUs 3JIEKTPOIHEPTUU B TTIOBCETHEBHOM KU3HMU.

TexHnuecknue yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATENIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHUI MasiTHUK).



Hab6mronenue 3aTyxarmmx KojaeOaHuii.

HccnenoBanre CBONCTB BBIHYKJIEHHBIX KOJICOaHUH.

HaOmonenue pezoHanca.

CBOOOHBIC AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcrumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANIPSDKEHHSI OT BPEMEHHM) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHc mnpu MOCIEIOBATEIBHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKH
WHJYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUY IEKTPONIEPEAAYUH.

Yuenuueckuii sxcnepumenm, n1abopamopnvie padonul

HccnenoBanue 3aBUCMMOCTH MEPHOJA MajbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCIEA0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPa, KaTYIIIKK U PE3UCTOpA.

Tema 2. MexanuuecKkue u 31eKmMpOMAZHUNHbBLE 8OTIHbL

Mexanuueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHus M JJMHA BOJIHBL. [lomepeuHble W MPOJOJIBHBIE BOJHBI.
HNurtepdepenius u Audpaxiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNIEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3YUYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MpEeIOMIICHUE, MOJsSpu3anus, TUPpaKius,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTPOMArHUTHBIX BOJH. [IprMeHEeHUEe 2JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMIBI paaUOCBA3U U TENEBUACHUS. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHuyeckre yCTpPOMCTBA M TMPAKTHUUYECKOE TMPUMEHEHHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-meys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHUE MTONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Koneobimomieecs Teno Kak HCTOYHHK 3BYKa.

Hab6nronenune orpakeHus M MPEeTOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenune natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOI pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIMTYAOW M
4acTOTOM KOJeOaHU.



HccnenoBanre  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa’KEHHE,
npesioMJIeHUE, MOospu3anus, Judpakius, UHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. I[IpsmMoiMHENWHOE pPacHpoOCTpaHEHUE CBETa B
OJHOPOJHOM cpene. JIyu cBera. TOUEUYHBI HCTOUHUK CBETA.

OTtpaxenue cBeta. 3aKOHbBI OTpakeHHs cBeTa. [locTpoenne n3o0pakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomienusa. [lonmHoe BHyTpeHHee oTpaxeHue. I[IpenenbHbId yroa IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Jucnepcus ceera. CioxHbIi coctaB Oenoro cseta. LBer.

CoOuparomyie W pacceuBaroniye JUH3bL. ToHkas JsmH3a. DOKycHOE
pacCTOSIHME W ONTHYECKas cujia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBa€MO€ JIMH30M1.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHblE HCTOUHUKH.
VYcnoBust HaOMOAEHUST MAKCUMyMOB M MHUHHMMYMOB B HHTEp(hEpPEHIIMOHHOU
KApTUHE OT JIBYX CHH(A3HbIX KOr€PEHTHBIX UCTOUYHUKOB.

Judpakumst cBera. JludpaknwionHas peméTka. YCIOBUE HAOIIOACHUS
[NIABHBIX ~MAaKCUMyMOB TIpM  MAJE€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue yCTpPOWCTBA M IPAKTHYECKOE IMPUMEHEHWE: OYKH, JyIIa,
doToanmapar, NPOEKIIMOHHBIN ammapaT, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMMHENHOE PACIpPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckre mpudOpBHI.

[TomHOe BHyTpeHHEE OTpakeHne. Moiesib CBETOBOAA.

HccnenoBanue cBOMCTB N300pakeHU B JIMH3aX.

Monenun MUKpPOCKOTIA, TEJIECKOIA.

HaOmonenune natepdepeHnn crera.

Hab6mronenune nudpakium ceera.

HaOmronenne nucnepcuu cBera.

[Tony4yeHne cekTpa ¢ MOMOLIBIO IPU3MBI.

[Tomydyenue cnexTpa ¢ MOMOIIbIO0 JU(PAKIUOHHON PEIETKH.

Habmoienue mossipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, n1abopamopnsie pabonivl



N3mepenne nmokasaresns npeJioMICHHUS CTEKIIA.
HccnenoBanne CBONCTB M300payKeHUH B JIMH3aX.
HaOmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeHAJIBHON TEOPUHU OTHOCUTEIBLHOCTH

['panuupl  OPUMEHMMOCTM  KJIacCMyeckoM  MexaHuku.  [loctynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEILHOCTH DUHINITCHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILCHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b MaccChl C SHEPrUed U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPTUs
MTOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEpTrUN (HOTOHA C €T0 YACTOTOU. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue pororpdexra. Onwitol A. I'. CroneroBa. 3akOHBI
dboroaddexra. YpaBHenue DiiHmTerHa s Gotoaddexra. «KpacHas rpaHuia»
dboTorddexra.

JaBnenue ceera. OnbiTel I1. H. JleGenena.

XUMHUECKOE JIEVCTBUE CBETA.

TexHuueckue yCTpONCTBa M MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTYMK, cojiHEUHAas OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®otordh(HeKT Ha YCTAaHOBKE ¢ IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHelTHEro potodddekra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHHio o -4acTHII.
[Inanerapnas mopens aroma. Iloctynmatel bopa. M3nyuenne u moryomieHue
(GOTOHOB TpU TEPEexo/ie aToMa C OJHOTO YPOBHS SHEPIMHM Ha Jpyroi. Bumsl
cnekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJOPO/IA.

BousiHoBBIE cBOMicTBA yacTull. Bosnbl 1e bpoitnsa. KoprnyckynsipHO-BOJIHOBOM
JTyalii3M.

CHNOHTaHHOE U BBIHYKJICHHOE U31yYEHHUE.

TexHudeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmoienue mmHeRvaThIX CIEKTPOB U3ITyYeHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul
Hab6nronenue muHeyaToro CnexTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIO0KHOCTh CTPOEHUS sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydCHHS.
BinusiHne pagnOakKTUBHOCTH HA KUBbIE OPTAHU3MBI.
OTtkpeiTHE TpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucno sapa. M30Tomnsl.
Anbda-pacnan. OJEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHHE. 3aKOH PaIMOAKTHUBHOIO paclaja.
DHeprus CBs3U HYKJIOHOB B sifipe. Snepubie cuibl. [ledekT maccsl sapa.
Slnepnble peakuuu. [leneHue u CUHTE3 AA€Ep.
Snepuwiii peaktop. Tepmosinepusiii cunte3. [IpoOGiaeMbl U TMEPCHEKTUBbI
AJIEPHOM SHEPTETUKU. DKOJOTMYECKHUE ACTIEKThI AIEPHON SHEPTETHKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTtonpl HaOIOICHUS U PETUCTPALIMU FJIEMEHTAPHBIX YACTHII.
dyHaamMeHTalbHbIC B3aUMOJIeHCTBUSA. EAUHCTBO pusnueckoil KapTHHBI MUPA.
TexHuyeckue yCcTpoWCTBA M NMPAKTHYECKOE IPUMEHEHUE: TO3UMETP, KaMmepa
Bunbcona, sigepHsblil peakTop, aToMHasi 6omoa.
Jlemoncmpayuu
Cu€TUrK MOHU3UPYIOIINX YACTULL.
Yuenuueckuii sxcnepumenm, 1abopamopvie padonul
HccnenoBanue TpeKoB 4acTHIl (II0 TOTOBBIM OTOTpadusim).

Pazgen 8. JjieMeHTHI aCTPOHOMMH M ACTPOPUZNKHU

Otanbl pa3BuTHs acTpoHoMmuu. [IpukinanHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3mHoro nHeba. Co3Be3gusi, spKHUe 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConnewyHass akTUBHOCTh. Mcrounumk sHeprun CojHIA W 3BE3L.
3BE3bI, UX OCHOBHBIC XApAKTEPUCTUKHU. JMarpaMma «CHEKTpAJIbHBIM KJIAcC —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3] TJIABHOW MOCJENOBAaTENbHOCTH. BHYTpeHHee cTpoeHue



3BE3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUU U 3BoIonMU CoJHIA U
3BE3/. DTaNbl )KU3HH 3BE3I.

Muneunsiii [Iyte — nama I'amaktuka. [lonmoxenune m aBwxkenue CoiHUA B
[Nanaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbsl. YEpHBIE ABIPHI B sApPAX
rajakTUK.

Bcenennas. Pacmupenune Beenennoii. 3akon Xa06ma. Pazberanne ramakTuk.
Teopus bonbmoro B3psiBa. PenmmkToBOE U3TydeHuUeE.

Macmrabnas crpyktypa Beenennoit. Metaranakruka.

Hepeménnpie mpo6sieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaGnronenus: HeBOOpYKEHHBIM TJ1a30M C UCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN JJI ONPEIeNICHUs MOJI0KEHN HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1Ms CeBEPHOro MOJYIIAPHS U SIPKHUE 3BE3/bI.

HaOmonenus B Teneckon JIlyHsl, miianeT, Mieunoro I1ytu.

O0o0mariiee NOBTOPEeHUE

Ponp ¢uzuku u acTpoHOMHM B JKOHOMHYECKOW, TEXHOJOTUYECKOH,
COILIMAJIbHOM M 3TUYECKOU cepax NesTeTbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOM KapTHHE MUPA, poiib (U3UUECKON TEOpUun
B (opMHUpOBaHMM MpEACTaBICHUNA O (PU3UYECKOM KApTUHE MHpPA, MECTO
($bU3MYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTaBJICHUI O TIPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 11 Kitacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMH MaTE€MaTHKH,
OMOJIOrHH, XMMHH, Teorpadru U TEXHOJIOTUH.

Meocnpeomemnvle nonsimusi, CBS3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, Hay4yHbId (akT, runore3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOII0/IEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPECHHUE.

Mamemamuka: peumieHHWE CHCTEMBI YPAaBHECHUM, TPUTOHOMETPUUYECKHUE
GyHKIIUK: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U MX IPOCKUUU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOAHBIC BJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00MS TPEYroJIbHUKOB,
OMpeIesICHHE TIOMIAIU MIIIOCKUX GUryp u oobeéMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MNPUPOJE, KoyeOaTeIbHBIC
JIBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUS B )KUBOM MPUPOJE, IEUCTBUE
paavanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAS] CTPYKTypa TBEPIBIX
TEJI, MEXaHWU3Mbl OOpa30BaHUS KPHUCTAIMYECKOW PEMIETKH, CHEKTPaIbHBIN
aHaJu3.



leocpaghus:  MarHuTHBIC TIOMIOCA 3€MJIM, 3aJICKH MATrHUTHBIX PV,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICCHUI.

Texunonocus: NWHUAM DJIEKTPOINEpenady, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTaTENIb, WHAYKIHOHHASA II€Yb, pajap, PaaUONPUEMHUK, TEIEBU30P,
anTeHHa, TenedoH, CBY-meub, MpOSKIIMOHHBIA ammapar, BOJOKOHHAs OITHKA,
coJHeuHas Oatapesl.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUSA INPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mpenmera «Du3nMka» Ha YpPOBHE CpEIHEro O0OIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTh TOCTHUKEHUE CISTYOITUX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTAaThl OCBOCHUS y4eOHOro npeaMera « OU3nKa» JA0JKHbI
OTpa)xkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUMXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WUIMEH JIMYHOCTHU, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
ONBITA U OMbITA JEITEIBHOCTH B IPOLIECCE PEaU3allMi OCHOBHBIX HaIlPaBJICHUN
BOCIIUTATEIILHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUaIOMIEerocs KaK aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJUIMOHHBIX  OOIIEYETIOBEYECKUX T'yMAaHHCTHUYECKUX U
JIEMOKPAaTUYE€CKUX LICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIECSTEIIBHOCTh B MHTEpPECAX TPaXTAHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEILHON OpraHU3allnu;

YMEHHUE B3aUMOJEHUCTBOBATH C COLUUAIBHBIMA UHCTUTYTAMU B COOTBETCTBHUH C
X QYHKIUSAMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JIESTEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakJIaHCKOH UJICHTUYHOCTH,
MaTPUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUUKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHWS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACh HA MOPAJTIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIFOYasl CTETUKY HAYYHOI'O TBOPUYECTBA,
NpUCYLIEro (PU3NYECKON HAYyKE;



5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpPEC K Pa3IMyYHbIM cdepam npodhecCHuoHaNbHOU JesATEeILHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM M TEXHUKOW, YMEHHE COBEPLIATh OCO3HAHHBINA BHIOOP
Oynyier mpodeccCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHHIO B 00JIacTH
(U3HUKM HA TPOTSKEHUU BCEU KU3HH;

6) 3K0J10rH4ecKOro BOCIIUTAHUS:

C(POPMUPOBAHHOCTb HKOJIOTUYECKON KyJIbTYpbl, OCO3HAHHE TJI00AIBHOIO
XapaKTepa SKOJOTMYECKUX POOIeMm;

IJTAHUPOBAHKUE U OCYIIECTBIICHUE JICCTBUI B OKPYKAIOIIEH Cpe/le Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHUE OIbITa JEATEIbHOCTH HKOJOIMYECKOM HAIPaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH 1o (PU3uKe;

7) IEeHHOCTH HAYYHOTO MO3HAHMA:

c()OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEITEIbHOCTH, TI'OTOBHOCTH B IIpOLECCE
u3ydeHus: (U3MKA  OCYHIECTBISATH  NPOEKTHYIO U HCCIEAOBATENIbCKYIO
JeATEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble Jlornuyeckue aeiicTBUA:
CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyallU3UpoOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh ILENU AEATEIBbHOCTH, 33JaBaTh IMApaMeTpbl U KPUTEPUU HX
JIOCTHKCHHUSI;
BBISIBJISITH  3aKOHOMEPHOCTH M IMPOTHUBOPEYUS B  paCCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSAX;
pa3pabartpiBaTh IUIAH PEIICHUS MPOOJEMbI ¢ Y4ETOM aHajau3a WMEIOITUXCS
MAaTEPHUATIbHBIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUI JICSITEIIbHOCTH;
KOOPAVMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBHUSIX  PEalbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBbie uccieaoBare/IbCKue J1eliCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUYEBBIMUA IOHATHUSIMHU W METOJAMH
(bu3nYecKor HAyKH;



BJIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIBCKON U MPOEKTHOMN 1€ TEIIbHOCTH
B 00y1acTd (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelieHus 3aAad (PU3MUECKOTO COJIEp)KaHus, MPUMEHEHHUIO0 Pa3INdHbIX
METOJIOB TTO3HAHUS;

BIAJCTh BHUJAMH JEATEIBHOCTH II0 TMOJIYYEHHUI0O HOBOTO 3HAHUA, €ro
MHTEPIIPETAllNM, MPEOOPA30BAHUIO W MPUMEHEHHIO B PA3IMYHBIX Y4eOHBIX
CUTYaIHUsIX, B TOM YHCJIE TIPU CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITh NIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peIleHUs, HaXOJUTh apryMEeHThl AJid JOKa3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MApaMETPhl K KPUTCPUHU PEIIICHHUS,;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOM
JESITEIbHOCTH, B TOM YHUCIIE TIPU N3YYCHUU (DU3HKY;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (u3MKe B MPAKTUYECKYIO OOJIACTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAILHBIC TIOXObI U PEIICHIS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMTyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH TOJY4YCHUS WHGOPMAIUU (PU3NIECKOTO COACPIKAHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENIHO OCYIIECTBISITh IOUCK, aHalu3,
CUCTEMATHU3AIMIO U HMHTEPIpETalni0 WHGOPMAIUU Pa3IMIHBIX BUAOB U (popm
MPE/ICTABJICHHUS;

OLICHMBATh JIOCTOBEPHOCTh UHPOPMALINK;

UCITOJIB30BaTh  CpeACTBa  WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3a1a4 ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN JSPrOHOMHKH, TEXHHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHUs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
HH(pOpPMAITMOHHOM 06€30TTaCHOCTH;

co37aBaTh TEKCTbl (PU3MYECKOr0 COACPKAHUA B PA3IUYHBIX (opmarax c
y49€TOM Ha3HAYCHUSI MHPOPMAIIUU | TIEICBOW ayIUTOPHH, BEIOUpAast ONTUMAIIbHYIO
dbopMy TIpencTaBICHNs U BU3yalIU3aliu.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe JeHCTBHA:
OCYLIECTBJISATh OOIIEHHWE Ha Yypokax (U3MKM U BO BHE-YpPOUHOU
NeSATEIbHOCTH;



pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud U CMST4Yath
KOH(JIUKTBHI;

Pa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3pPEHHS C HMCIOJIb30BAHUEM
SA3BIKOBBIX CPEACTB;

MOHMMATh W KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHJUBUAYAIBHOU
padoThI;

BbIOMpaTh TEMAaTUKYy W METOJIbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX
HUHTEPECOB U BO3MOXKHOCTEN KaKJIOI'0 YJI€HA KOJIJIEKTUBA;

NPUHAMATh IL€IM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIMHUPOBATh JACHUCTBUA MO €€ NOCTH)KEHHUIO: COCTAaBJISITh IUIAH JEUCTBH,
pacupesensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXZaTh pe3ylbTaThl
COBMECTHOM padOTHI;

OLICHUBATh KA4€CTBO CBOEr0 BKJIAJa WU KaXJOr0 yYaCTHUKA KOMAaHJbl B
o0l pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipeuiaratb HOBBIE NIPOEKTHI, OLEHMBATh HIEW C TO3MLUUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYLLIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEAECHHUE B Pa3JIMYHBIX
CUTYaLUSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIIECTBJISTh MO3HABATENIbHYIO NIESTENIbHOCTh B 00JacTH
Gu3MKM W acTPOHOMHH, BBISBISATH NPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSATENIBHO COCTABJIATH IUIAH PELICHHs] PACUETHBIX M KayeCTBEHHBIX
3a]a4, IJIaH BBIIOJIHEHUS [TPAKTUUECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOIo MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTEHUH;

JieaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpOBaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 32 PEILCHUE;

OLICHMBATh NPHOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAULMU B 001acTU
(U3KKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJILHBIN HHTEJICKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LICIISM;

BJIAJETh  HAaBBIKAMHM  IO3HABATENbHONM  peJeKCHUd KaK  OCO3HAHMS
COBEPILIAEMBbIX JIEWCTBHUM M MBICIUTENbHBIX MPOLECCOB, WX pPE3yJbTaTOB U
OCHOBaHUIM;



HCIIOJIB30BaTh NMPUEMBI peIeKCUM IS OLICHKU CUTYyallud, BIOOpa BEPHOIO
pelIcHUs;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO INPUHHUMATHh PEIICHHUS IO HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX IMPU aHAJIU3E€ pe3yIbTaTOB
JIeATCIIbHOCTH,

MIPUHUMATH Ce0s1, TOHUMAast CBOM HEAOCTATKU U JIOCTOMHCTBA,

MPUHUMATh MOTHUBBI W apTyYMEHTBl JPYrux IIPU aHajdu3e pe3yJbTaToB
NeATEILHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce nocTwkeHHUsS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe i1 YPOBHS CcpeaHero oOmero oOpa3oBaHUs y O0O0y4aromuxcs
COBEPILICHCTBYETCS AMOITMOHAJIBHBIN UHTEJUICKT, IIPEIITOIararoIuii
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CTOCOOHOCTh TOHMMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHUS COOCTBEHHOW AMOITMOHAIBLHON CepHhl,
OBITh YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIIOCOOHOCTh aIanTHPOBAThCI K
AYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIH, BKIIIOYAIOIICH CTPEMJICHUE K JIOCTIDKCHHIO 1ETU U
yCrexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

SMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTH IMTOHUMATh YMOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIICCTBICHUM OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHUIO U COTICPE)KUBAHHUIO;

COIIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3pemiaTh KOHPIHKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy ob0yuenuss B 10 kjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YJAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3UUYECKUX MOJICICH:
MaTepuajabHas TOUKa, MHEpIUaIbHas CUCTeMa OTCYETA, a0CONIIOTHO TBEPAOE TEJNO,
UJICaJIbHBIN a3, MOJEIN CTPOCHUA I'a30B, )KUAKOCTEH U TBEPABIX TEJ, TOYCUHBIN
AIEKTPUUECKUH 3apsij] NPy PEIICHUH (PU3NYECKUX 3a]1ay;



pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCHI) U OOBICHIATH UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISPHO-KHUHETUYECKON TEOpUU CTPOCHHS BELIECTBA U
ANEKTPOJMHAMUKHN:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEMHOE
JBUKEHUE, CBOOOJHOE IMaJIEHUE TeJ, JBWKEHUE M0 OKPYKHOCTH, HHEpUUs,
B3auMojieiicTBue Ten, auddy3us, OpOyHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
Y TBEPABIX TEJ, U3MEHEHNE 00bEMA TeJl MPU HArpeBaHUM (OXJIAKIEHUN ), TEIIOBOE
paBHOBECHE, UCIIAPEHUE, KOHJACHCALMs, IUIABJIEHHE, KPUCTAJUIM3alus, KHUIICHUE,
BJIQXKHOCTb BO3/yXa, MOBBIIICHNUE JABJICHUS Ta3a MpU €ro HarpeBaHUM B 3aKPbITOM
cocyle, CBSI3b MEXKIy I[apaMeTpaMu COCTOSIHMS Tra3a B HU30Ipolieccax,
ANEKTPU3aLUs TEJ, B3aUMOJEHCTBUE 3apsJI0B;

OIKCHIBATh MEXAHUYECKOE JBMKEHHE, HCIOJNb3Yys (DPU3MUECKHE BEIUYUHBL:
KOOpJIMHATa, NyTh, NEPEMEIICHHE, CKOpPOCThb, YCKOPEHHME, Macca Teja, CHJIA,
UMITYJIbC TeJla, KUHETHUYeCKasi YHEeprus, MOTCHIMANIbHAs IHEPrusi, MEXaHU4ecKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPU OINUCAHWU MPaBUIBHO TPAKTOBATH
(U3UYECKUI CMBICT HUCHOJIb3yEMbIX BEIMYHMH, HMX OOO3HAYEHUS M €IUHHIIBI,
HaXOAUTh (HOPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEITUUYHUHY C JPYTUMHU
BEJIMYMHAMU;

ONMKCHIBATh M3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONb3ysl (DU3MYECKHE BEJIMYMHBL: JaBJICHUE ra3a, TeMIleparypa, CpeaHss
KMHETHYECKasi 3HEPIUsl XaOTUYECKOro JIBHKEHUS MOJIEKYJI, CPEIHEKBaJApaTUyHas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3HEprus, pabora rasa,
KOA(p(UIMEHT TMOJIE3HOIO JEUCTBUS TEIJIOBOIO JIBUraTessl; IpPH ONHMCAHUU
NpPaBUIBHO TPaKTOBaTh (DU3MYECKUH CMBICI MCHOJIb3YEMbIX BEJIWYWH, HX
00O3HAUeHUs W EAUHMUIBL, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIKME JaHHYIO
(bu3NYECKYIO BEIMUUHY C APYTUMU BEJIMUYUHAM;

OIMCHIBATH U3YYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEILIECTBA U JIEKTPUUECKUE
ABJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE MOJI€, HANPSXKEHHOCTD MMOJISI, MOTEHIMAJ, pa3HOCTh MOTEHIINAJIOB;
OpU ONUCAHWM TPABWIBHO TPAKTOBATH (DU3MYECKHA CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUeHMsS] WU EIUHHIIBI; YKa3blBaThb (OPMYJIbI, CBSA3BIBAIOIINE
JaHHYIO (PU3UYECKYIO BEIMUMHY C IPYTMMH BEIMYMHAMY;

aHAIM3UPOBaTh (PU3NYECKHUE MPOIECCHl U SBJICHUS, UCIONb3Ys (PU3NUECKUE
3aKOHBI U MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUsI MEXAHMYECKOW DSHEpPruHM, 3aKOH COXPAHEHUs MMIIYJIbCa,
OPUHLKI CYNEPHO3ULUN CHJI, MPUHLHUII PABHOINpPAaBUS HHEPLHUAIBHBIX CHCTEM
OTCuéTa, MOJIEKYISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHMS BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPTUU TEIIOBOTO JABUKEHUS MOJIEKYJI C
aOCOJIFOTHOUM TemmepaTypoi, MEpBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHUS
ANEKTPUUECKOro 3apsifa, 3akoH KylloHa, TpW 3TOM pa3iinyarh CIOBECHYIO



(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIb,
00J1acTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIMIBI JCHCTBHS MAaIlldH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCJIOBHS MX OE30MACHOTO HCIOIb30BAHHS B
MMOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCIHEPUMEHTHI IO HCCICAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLIECCOB C HCIOJB30BAHUEM IMPSAMBIX W KOCBEHHBIX H3MEPEHM, NpPU ITOM
dopMynupoBath mpoOieMmy/3agady M TUIOTE3Y Y4YEOHOro HKCIEPUMEHTa,
coOUpaTh YCTaHOBKY M3 MPEJI0KEHHOTO O000pYIOBaHUS, MPOBOAUTH OIBIT U
bopMyIUpOBATH BHIBOBI,

OCYILIECTBIISTH MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIUYHH, TPU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHs U HCIOJIb30BaTh HU3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYCCKUMHU  BEIUYMHAMH  C
UCTIONIb30BAaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bukcUpoBaTh Pe3yNbTaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEIUYUH B
BU/JIE Ta0OnMIl U rpauKoB, AeJIaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOr01aTh MpaBuiia 0€30MacHOr0 TpyAa MpHU MPOBEACHUU HCCIEIOBAaHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENBCKOW W TPOEKTHOM
JIESITEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemarh pacu€THble 3aJaud C $BHO 3aJaHHOW (DU3MUECKOH MOJENblo,
UCTIONB3YS (PM3HUECKHe 3aKOHBI U MIPUHITUITBI, HA OCHOBE aHAJIM3a yCJIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3HUECKUE BEIMYHUHBI U (POPMYIIBI,
HEOOXOuMbIe NIl €€ pelIeHUs, MPOBOJAUTH Pacué€Thl M OLCHMBATHh PEaJTbHOCTH
MOJIyYEHHOT'0 3HauY€HUs1 (PU3MUECKON BEJIUYUHBL;

peniaTh KaueCTBEHHbIE 3a1a4l: BHICTPAUBATh JOTHYECKH HEPOTUBOPEUUBYIO
[ENOYKY PaCCYXKICHHUH C OMOpON Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbuznyeckue sBICHUS;

UCIIONB30BaTh  MpH  pELIEHUH  y4uyeOHBIX  3aJady  COBpPEMEHHbBIC
MH(OPMaLMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
W TIpeJICTaBJICHUS] yUeOHOW U HAyYHO-TIONYJISIpHOW HMHGOPMAIIUU, TTOTYYSHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOIydaeMyr0 HHPOPMAITHUIO;

IPUBOIUTH IPUMEPHI BKJIAJIa POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTUE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJOTU;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ut obecrieueHus: 6€30MacHOCTH MPH OOpaIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU



yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310POBbS M COOJIIOIEHUS HOPM 3KOJOTHYECKOTrO
IIOBEJICHUS B OKPYKAIOILEH CPEAC;

paboTatb B TpYIIE C BHIIOJHEHUEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATH padOTy TpyNIbl, PAlUMOHAIBHO pACHOpEnessiTh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHIAAPTHBIX CUTYalMsX, aJI€KBaTHO OLICHUBATh
BKJIAJT KQKJIOTO U3 YYACTHUKOB I'PYMIIbI B PELIEHUE PACCMATPUBAEMOM MTPOOIIEMBI.

K xonmy obydenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaThb CPOPMUPOBAHHOCTh Y 00YUArOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha NpPUMEPAX poJib U MecTO (PU3UKU B (HOPMHUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU W
TEXHOJIOTUH, B NPAKTUYECKON JEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYeCcKO KapTHHBI MUPA;

YUUTBHIBaTh TPAHUILbl IPUMEHEHHUS M3YYEHHBIX (U3UUYECKUX MOJIENEH:
TOYEYHBIN 3JIEKTPUYECKUM 3apsif, JIyd CBETA, TOYECYHBI UCTOYHUK CBETA, SIACpHAs
MOJieJIb aToMa, HYKJIOHHAas MOJETh aTOMHOTO SApa MPHU PEIIeHUH (PU3UIECKUX
3az1ay;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCHI) U OOBSICHIATH UX HAa OCHOBE
3aKOHOB 2JIEKTPOAMHAMMKHN U KBAHTOBOW (PM3MKU: JIEKTpUYECKAs! IPOBOJUMOCTD,
TCIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JICMCTBUS TOKA, B3aMMOJCHCTBHE
MAarHuTOB, JJIEKTPOMarHUTHasE HWHAYKUUs, JEHCTBUE MAarHUTHOTO IO Ha
IPOBOJAHUK C TOKOM M JIBWXKYIIUHCS 3apsf, JEKTPOMarHUTHbIE KOJ€OaHUS U
BOJIHBI, IPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPAXKECHHE, IPEIOMIICHUE,
uHTephepeHus, audpakuus W TOJIApU3alMs CBETa, JHUCIEepCUs CBETa,
dbotoanexTpudeckuii 3@ ekt (poToadPdekT), CBETOBOE NaBICHUE, BOSHUKHOBECHUE
JMHEWYaTOro CHEKTpa aromMa BOJIOpPOJA, €CTECTBEHHAas MW HCKYCCTBEHHAas
PaAOaKTUBHOCTD;

OIMCHIBaTh W3YYEHHBIE CBOICTBa BeUIeCTBa (DJIEKTPUUECKHE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  PA3NMYHBIX  Cpel) |
AIIEKTPOMATHUTHBIE $IBJIEHUS (TIPOLECCHI), MCHOJIb3yd (DU3UUYECKUE BEIUYHHBIL:
ANEKTPUYECKUI 3apsill, CHJIa TOKa, IEKTPUUYECKOE HANPSIKEHHE, JIEKTPUYECKOE
COIPOTUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJEKTPOABIIKYILAs cuia, paboTa TOKa,
WHIYKUUS MarHATHOIO MoJsA, cuia Awmrmepa, cuna JlopeHua, MHIYKTUBHOCTH
KATYIIKW, HEPrUsl SJEKTPUYECKOTO M MArHUTHOrO IMOJIEH, MEpHOJ U 4YacToTa
KojeOaHuil B KoJeOaTeTbHOM KOHTYpE, 3apsl U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHWH, (OKYCHOE pacCTOsHHE U
ONTHUYECKAasl Cuja JIMH3bL, NMPU ONUCAHUM IPABUIBHO TPAaKTOBAaTh (PU3NYECKUIL
CMBIC]I HCIOJNb3YEMBIX BEJIWYUH, HMX OO0O3HAUEHHS W EAWHMIIbL, YKa3bIBaTh
dbopMyIbl, CBSA3BIBAIOIIME JAaHHYIO (PHU3UYECKYI0 BEIMYUHY C JPYTUMHU
BEJIMYMHAMU;



ONHUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHUS W MPOLECCHI, HCIOIb3Ys
dbu3nUeckue BEIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIJMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPUOJ TIOJypacaaa, SHEPTHsl CBSI3U
aTOMHBIX SIIEp, MpPU OINUCAHUM TMPABWIBHO TPAKTOBATh (DU3NUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIAWHMIIBI, YKa3biBaTh (HOPMYIIbI,
CBA3BIBAIOLIME JIAHHYI0 (DU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3UUECKON BEIUYUHBI,

aHAIM3UPOBATh (PU3UYECKHE TPOIECChl U SIBJIICHUS, UCIONb3Yys (PU3NUECKHe
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NTOCJIEN0BATENBHOTO U MAPAILIETBHOIO
COCIMHEHUSA TPOBOJHUKOB, 3aKOH J[koyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH TPSIMOJMHENHOTO PaCIpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETAa, ypaBHeHHE OJWHINTEHHA st doTodrddexra,
3aKOH COXPAHEHUS SHEPrUU, 3aKOH COXPAHEHHUsS HUMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHs MAacCOBOIO 4Mciia, MocTynatkl bopa,
3aKOH PAaJIMOAKTHUBHOI'O pacmnajaa, Ipyu 3TOM pa3jinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUSA (TpaHHIlbl, 00JIacTH)
MIPUMEHUMOCTH;

ONPENIEIATh HAIIPABJICHUE BEKTOPA MHAYKIMH MAarHUTHOTO TOJII TPOBOJIHUKA
C TOKOM, cuJjibl Amrnepa u cuibl Jlopenua;

CTPOUTh U OIHUCHIBATh M300pAKEHUE, CO37aBAEMOE IUIOCKUM 3€pPKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HCCJICAOBAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C HCIOJIb30BAHUEM TMPSIMBIX KW KOCBEHHBIX HM3MEPEHUU: MPU 3TOM
dbopmynupoBath mpoOiieMy/3agadyy M TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMAJIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEITUYHUH, IIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS M HMCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEMIHOCTEN N3MEPEHNM;

WCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYUH C HCIOJb30BaHUEM
OPSAMBIX HM3MEPEHUMN: MpPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUAE TAOJIHUIl U
rpaduKoB, AeyaTh BHIBOABI [0 pE3yJIbTaTaM UCCIIEA0OBAHMS;

coOro1aTh MpaBmiia 0€30MacHOr0 TpyAa MPHU MPOBEIACHUU HCCIEIOBAaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTENbCKOW W MPOEKTHOM
JEATEIbHOCTH C MCIOJb30BAaHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIAOOPATOPHOIO
000opy10BaHUS;

pemiate pacu€THBIC 3a7a4d C SBHO 3aJaHHONW (DU3MUECKON MOJIENbIo,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu



BBIOMPATh (PUNYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYMHBI U (HOPMYIIHI,
HEOOXOAUMBIEC I €€ pElIeHHs, MPOBOJIUTh PAacCU€Thl U OLEHUBATH PEATbHOCTH
TIOJIYYCHHOTO 3HAYCHHS (PU3HUCCKONU BEIMIUHBI,

penaTh Ka4eCTBEHHBIE 3a/1aU: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHUBYIO
IIEMOYKY PACCYXICHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;

WCIIOJI30BaTh ~ MPU  PEIMICHHMH  y4eOHbIX  3aad  COBPEMEHHBIE
uH(OpPMAIMOHHBIE TEXHOJIOTHH IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
W TIpeJICTaBJICHUS] yUeOHOW U HAYyYHO-TIONYJISIpHOW MHGOPMAIIUU, TTOTYYSHHOW U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

OOBSCHATh TIPUHIUIIBI JEHCTBUS MAIlUH, MPUOOPOB M TEXHUYECKUX
YCTPOMWCTB, pa3indaTh yCJIOBUS UX O€30MaCHOTO HMCIIOIh30BaHUS B MMOBCEIHEBHON
KU3HU;

MIPUBOJINTH TIPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOCIKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKd, B OOBSICHCHHE IPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
J1s1 obecrieyeHrs 0€30MacHOCTH MPU 0OpallleHUuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOWCTBAMH, JJII COXPAHECHUS 3OPOBbS M COOJIOICHUSI HOPM DKOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TpYyIIEe C BBHINOJHEHWEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBATH PadOTy TPYNIBI, PAMOHAIBHO paCHpenessiTh OOSI3aHHOCTU U
IJIAHUPOBATH JICSITCIIBHOCTh B HECTAHIAAPTHBIX CUTYaIMSIX, aJICKBAaTHO OIICHUBATH
BKJIJT KOKJIOTO M3 YIaCTHUKOB TPYIIIBI B PEIICHUE pACCMAaTPUBAEMOM TTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KoJsmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM uugpoBbIie
Ne ni/m P Kontpouabnbsie IIpakTnueckmue (upp )
MPOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
bub6maunoreka [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHUSA 2 https://m.edsoo.ru/7FALbF72
Hroro no pasneny 2
Pazgen 2. MEXAHUKA
bu6munoreka [IOK
21 Kuematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Auamiica https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2. 1 1
3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 https://m.edso0.ru/7f41bf72
Wroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
3.2 OCHOBBI TePMOAHHAMHKI1 10 1 https://m.eds00.ru/7f41bf72
3.3 ArperarHble COCTOSIHHS BEILIECTBA. 5 bubnuoreka [IOK

@da30BbIE NEPEXOJIBI

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

Uroro no pazgeny

Paznen 4. DJIEKTPOIUHAMUKA

24

bu6moreka [JOK
4.1 1
DUCKTPOCTATHIA 0 https://m.edso0.ru/7f41bf72
4. ITocTosIHHBIN 2neKTpUYECKUi TOK. TOKH B 12 bubnuoreka [JOK
' pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

11 KVIACC

KosnuecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHuUe pa3neioB U TeM uudpoBbIe
Ne o/ P Konrpoabusie IlpakTHueckue (mupp )
NMporpaMmsbl Bcero odpa3oBaTe/bHbIE
padoThI padoThbI
pecypcbl
Pa3nen 1. 9JIEKTPOJIUHAMUKA
MarnuTHOe nosie. DNeKTPOMAarHuTHas bubmmoreka [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHnyeckue U 3JIEeKTPOMarHUTHbHIE 9 1 bubnmoreka [JOK
' KoJIe0aHus https://m.eds00.ru/7f41c97¢c
MexaHu4eCcKHe U 3JIEKTPOMArHuTHbIE bubnnorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.3 0O 10 3
fra https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcHOBBI cnIEIIMANIBHON Teopun 4 1 bubmmorexa [IOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Paznen 4. KBAHTOBASA ®U3UKA
bubnuoreka [JOK
4.1 C) i 6
FICMCHTD! KBAITOBOM OHTHIH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuoreka [IOK



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

https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE S1pO

Uroro no pazgeny

15

Pazpen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

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

5.1 DNEeMEHTBI aCTPOHOMHUU U acTPOPU3UKH 7 E;I[i?;;?:;(sigr(jﬁmmg?c
Hroro no paszneny 7
Pa3znen 6. OGOBHIAIOIIEE IOBTOPEHUE
Uroro no pazgeny 4
PesepBHOE Bpemst 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




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KounyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bceero Konrpoapnbie  TMpakrudeckne u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
®duszrMKa — HayKa O MPUPOJIE.
1 Hayunsie MeT(})/I[BI HOEH;)HI/?}I 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaroIIero Mupa
Posns 1 MecTo Gu3uKu B

5 (GhopMUPOBaHUN COBPEMEHHOM 1 bubnmoreka [JOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATETHLHOCTH JIIOIeH
MexaHn4ecKoe ABUXKEHUE.

3 OTHOCHTEILHOCTh MEXAaHUUECKOT'O 1 bu6nuoreka [JOK
nBuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
yCKOpeHHue

4 PaBHOMEpHOE NIpAMOJIMHEITHOE 1 bubnnorexa IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSIMOJIMHENHOE 1 bubmmorexa [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOE MajieHue. Y CKOpeHre 1 bu6nuoreka [JOK
CBOOOIHOTIO MaJAEHHUS https://m.edsoo.ru/ff0c39cc
KpuponuneiHoe JBHKCHHC.

7 I[EI/I)KGHI/IC MaTepianLHoﬁ TOYKH I10 1 bubnuorexa LIOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [TpuHIIUn OTHOCHTENHLHOCTH [ anmuiest. 1 bu6mmorexa [JOK



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

WuepunanbHble CUCTEMBI OTCUETA.
ITepBsiii 3akoH HeroTOHA

Macca tena. Cuina. [Ipunnun

https://m.edsoo.ru/ff0c3be8

bu6nuoreka [JOK

9 CyneprosHimu cuit. Brop OHugaKOH https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuanbHON TOUKU

10 Tpernii 3akoH HeroToHa 1y1st bu6nuoreka LIOK
MaTepUAILHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOTO TsiroTeHus. Cuna

11 TskecTH. [lepBas kocmuueckast bubnnorexa LIOK

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

12 Cwuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [[OK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosddbunmenr tpenus.

13 Cuna CEHpOTHBJIefH(l:I npu nBHieHI/H/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
Tesa B )KUIKOCTU WIIH ra3e
[ToctynaTenbHoOe U BpaliaTeabHOe

14 JIBIKEHHE a0COIOTHO TBEPIOTO TEa. bubnmnorexa [IOK
MowmeHnT cuibl. [lieuo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
Hmmynbe MaTepruaabHOU TOUKH,

15 CHCTEMBI MaT€PUAIIbHBIX TOYEK. bubnnorexa [JOK
Nmiynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIyJibca. PeakTuBHOE BUKEHHE
PaboTta u MOITHOCTH CHIIBI.

16 Kunernueckas sneprusi MaTepuaaibHON bubnmnorexa [JOK
tTouku. Teopema 06 U3MEeHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPrUu

17 [ToTeHuuanbpHas SHEPTHUS. bub6nmoreka [JOK


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

[ToTenuuanbHas SHEPTUS YIPYTO
ne(hOpMHUPOBAHHON MPYKUHBI.
[ToTeHuuanbHas 3Heprus Tena BOIU3u
IIOBEPXHOCTU 3EMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHIManbHBIC U HETIOTCHIIMAIBHBIC
cuibl. CBsI3b pabOTHI
HETIOTCHIIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHHsI MEXaHUYECKON
SHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

20

JlaGopartopHnast pabora
«HccnenoBanue cBs3M pabOThI CUIIBI C
M3MEHEHHEM MEXaHUYECKOM SHEepPTrun
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KIYTa

KonTponbhas pabota no teme
«Kunemaruka. /[nHamuka. 3aKOHBI
COXpPaHEHHUS B MEXAHHUKEY

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KHUHETUYECKOM Teopuu. bpoyHoBckoe
nerxenue. quddysus

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

22

Xapakrtep JIBHKEHUS U
B3aHMOJICHCTBHS YaCTHUII BEISCTBRA.
Mopaenu cTpoeHHUsl ra30B, JKUIKOCTEN
Y TBEPIBIX TEI

23

Macca monekyn. KonnyectBo
BemectBa. [loctositHHas ABoraapo

24

TennoBoe paBHOBecue. TeMiieparypa
u e€ usMmepenue. Illkana remneparyp



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

Lenscns

HUneanpusiii raz B MKT. OcHoBHOE

bu6nuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas Temneparypa Kak Mepa

26 CpeHeil KWHETUYECKON IHEPTUU bubanorexa [IOK
JBUJKCHHS MOJIEKYJl. Y paBHECHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akoH JlanproHa. ['a30BbIe 3aKOHEI
Jlaboparopras pabota

28 «HccienoBanne 3aBUCUMOCTH MEXIY
napamMeTpamMmu COCTOSIHUS
pa3peKeHHOT0 Tra3a»

29 M3onponeccel B UACATBHOM Ira3e U uxX bubnuoreka LIOK
rpaduueckoe nmpeacTaBIeHUuE https://m.edso0.ru/ff0c570e
BuyTtpenHsist sHeprus
TEPMOIMHAMHYECKONW CUCTEMBI U

30 croco0On1 €€ m3meHenus. KommdaectBo bubmuoreka [JOK
TEIUIOTHI U pabora. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTHUsl OJHOATOMHOIO UACAEHOTO
rasa

Bubnmuorexa IJOK
31 BHeL TetIonepe A https://m.edso0.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTD BEILLIECTBA.
bu6nmmorexa [JOK
32 KonngecTBo TEIoThI npu
. https://m.edso0.ru/ff0c5c36
Teruonepenaye. AnnadbaTHbIN porecc

33 IlepBblii 3aKOH TEPMOAMHAMUKH U €TI0 bu6muorexa [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeobparumocThb nmporieccoB B bu6mmorexa [JOK


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

npupoje. Bropoii 3akoH
TEPMOJAUHAMUKHI

[Tpunnun aencteusa u K11/ rermoBoit

https://m.edsoo.ru/ff0c6230

bu6nmmoreka [JOK

35 MAIIIHHBI https://m.edsoo.ru/ff0c600a
36 [ukn Kapno u ero KIT/]
37 OKoyorudyeckue npooaemMsl
TEII0PHEPTEeTUKU
38 O6o06maromuii ypok «MoekymspHas bubnmnorexa [JOK
¢usuka. OCHOBBI TEPMOIMHAMHKI https://m.edso0.ru/ff0c6938
Kontponbhas padota mo teme
39 «MonexkynsipHas ¢puzruka. OCHOBBI bubnuorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBanue 1 KOHIEHCAIIHS. bubnnorexa [IOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOcoIoTHas M OTHOCHUTEThHAS
41 BII&YKHOCTb BO31yXa. HaceleHHbII bubmmorexa LIOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraimmyeckue u
42 amop(dHbIe Tena. AHU30TPOITHUS bubmmorexa [JOK
CBOICTB KpucTauioB. JKuakue https://m.edsoo.ru/ff0c65f0
Kpuctayyibl. COBpeMEeHHbIE MaTepHaIb
[1naBneHue U KpUCTATUIU3ALIHSL.
43 VY aenbHast TEIIOTA TUIABJICHUSI. bubnnorexa LIOK
https://m.edsoo.ru/ff0c6708
CyOnumarust
bubnuoreka [JOK
44 YPABHEHHE TCILIOBOTO bananca https://m.edso0.ru/ff0c6820
45 DJeKTpU3anus Tel. DINEKTPUIECKUN bubnnorexa [IOK

3apsa. I[Ba BUJA SJICKTPUUICCKHUX

https://m.edsoo.ru/ff0c6bcc



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

3apsA 0B

Hp OBOIHUKHU, TUIJICKTPUKU U

46 [IOJIYIIPOBOAHUKH. 3aKOH COXPAHEHHUS bubnnorexa [IOK
YHpoBOA ’ p https://m.edsoo.ru/ff0c6bcc
AJIEKTPUIECKOTO 3apsiia
B3aumopeiicTBue 3aps/10B. 3aKOH
47 Kynona. TouyeuHBIN 3I€KTPUIECKUH bubnnorexa [IOK
y ' p https://m.edsoo.ru/ff0c6ce4
3apsiy
Hanpsok€HHOCTB AJIEKTPUYECKOTO
48 nosist. [IpuHnun cynepno3unuu bubnnorexa [IOK
AIIEKTPUYECKUX I10JeH. JInHuK https://m.edsoo0.ru/ff0c6df2
HaNPsKEHHOCTU
Pabota cwit aieKkTpocTaTHuecKoro
49 nond. ITorennuan. PasHocTs bubnmorexa [TOK
) ) https://m.edsoo.ru/ff0c6f00
[MOTEHIAAIOB
I[TpoBOAHUKY U JUDIEKTPUKH B
P P bubmuoreka [JOK
50 AJIEKTPOCTATHYCCKOM ITOJIC.
https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MPOHUIIAEMOCTh
Bubnmuorexa [JOK
51 DaekTpoéMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IITIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsHKEHHOr0 buGnnorexa [IOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
53 JlaGoparopnas padota "U3mepenue
ANEKTPOEMKOCTH KOHIeHCcaTopa"
[TpuHIIMTT AEUCTBUS U IPUMEHEHNE
54 KOHJICHCATOPOB, KOMTMPOBAILHOTO

arrapara, CTpyHHOr0o IpHHTEpa.
DNIeKTpOCTaTUYECKAs 3aIlHUTA.



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

55

56

3a3eMiIeHHE AIIEKTPOIpUOOPOB

DJIEeKTPUUECKUI TOK, YCIOBUS €r0
cyuiectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna Toka. Hampsbkenue.
Conportusnenue. 3akon Oma a1t
y4acTKa Ienu

[TocnenoBarenbHOE, MapajIeIbHOE,
CMEIIaHHOE COCTUHECHUE
npoBoAHKUKOB. JlaboparopHas paboTa
«M3yueHne CMEIIaHHOTO COSMHEHHUS
PE3UCTOPOBY

0.5

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

57

58

59

60

PaboTa 1 MOITHOCTB AJIEKTPHUECKOTO
ToKa. 3akoH Jlxkoyins-Jlenua

3axon OMa 1714 TOJTHOM (3aMKHYTOI)
anekTpuieckoit nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/]C nctounuka Toka u
€ro BHyTPEHHErO COIIPOTHBIICHUS»

DJeKTpOHHAs MPOBOJAUMOCTH TBEPABIX
METaJIOB. 3aBUCUMOCThD
COHpOTI/IBHeHI/IH MCTAJIJIOB OT
temreparypsl. CBEpXITPOBOIUMOCTh

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa JIEKTPOHHBIX ITyYKOB

0.5

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TomymipoBOTHUKH, HX COOCTBEHHAS U

npUMecHast IpoBoAUMOCTh. CBONCTBA
p—~n-niepexoxa. [lomynpoBOAHNKOBEIE
puOOpHI

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



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

DJEKTPUUYECKUI TOK B paCTBOpax U

62 paciuiaBax 3JICKTPOJIUTOB. 1 bubnnorexa [JOK
DJIEKTPONIUTHYECKAS] JUCCOLALIMS. https://m.edsoo.ru/ff0c82ba
DnexTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSTEIILHBIA U 1 bubmuoreka [IOK
HECAMOCTOSITEIbHBIN pa3psaa. MomaHus. https://m.edsoo.ru/ff0c84ae
[Timazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U MX MPAKTUYECKOE 1 bubnnorexa HOK
npumMmeHenue. [IpaBuna TeEXHUKH https://m.edsoo.ru/ff0c86fc
0e3onmacHoOCTH

65 O06o0mmaromuii ypox 1 bubnmoreka [JOK
«DNEKTPOIUHAMHKA) https://m.edsoo.ru/ff0c88be
Kontponbhas pabota no teme

66 «QnekrpocTaruka. [1ocTosHHBIHI 1 bu6mmorexa [IOK
ANEKTPpUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpelax»

67 PesepBHblii ypok. KonTponbHas 1 bubnuoreka LIOK
paborta mo Teme "DneKTpoagHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O0o0maronmii ypok 1 bu6mmoreka [IOK
o remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOIT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
[]
Jr:;n Tema ypoka Bcero Kontpoapueie  Ipaxkruueckue i[:;:eﬂnﬂ :)I;I[()bal;(())llzzl":eﬂbﬂble
padoThI padoThbI pecypen
[TocTosiHHBIE MATHUTHI M UX

1 B3auMoO/IeiicTBUEe. MaruuTHoOE 1oJie. 1 bubnuoreka [JOK
Bekrop marHuTHON MHAYKUMU. JIMHUM https://m.edsoo0.ru/ff0c9778
MarHUTHON HHITyKIIUU
MarnuTHO€ noje NpOBOJHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubnuoreka [JOK
B3anmozeiictere NpoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubnuoreka [IOK
MAarHUTHOTO TOJIS KATYIIKUA C TOKOMY https://m.edsoo.ru/ff0c98fe
Je¥icTBrue MarHMTHOTO IIOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuiia Ammepa.

4 JlaboparopHas pabota 1 1 bubnuoreka [IOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)»

JlelicTBME€ MAarHUTHOTO TIOJIS HA

5 JBUKYIIYIOCS 3apSKEHHYIO YaCTHILY. 1 bubnuoreka [{IOK
Cuna Jlopenna. Pabota cusl https://m.edsoo.ru/ff0c9df4
JlopeHna
DnexTpoMarHuTHas UHAYKIH. [ToTok

6 BEKTOpa MarHuTHOM uHAYKIMH. IJC 1

HUHIAYKIUHA. 3akoH 3JI€KTp0MaFHI/ITHOI7I



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

nHaykuuu Papayies
JlaGoparopHas paboTa
«HccnenoBanue sIBICHUS
AJIEKTPOMArHUTHON MHTYKIIHW)

NupykTuBHOCTS. SIBIEHUE
camounaykuu. 3J1C caMonHayKIUK.
DHeprusi MarHuTHOTO TOJIsI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

bubmunoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6munoreka [IOK
https://m.edsoo.ru/ff0ca600

10

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOABUTATENb,
YCKOPUTENHN 3JIEMEHTAPHBIX YACTHIL,
MHJyKIMOHHAs I1eYb

Ob6o06maromuit ypok «MarautHoe
noJje. DJIEeKTPOMarHuTHAs HHIYKIHSDY

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KontponbHas padoTa mo teme
«MarsuTHoOe 1ozJe.
DNeKTpOMarHUTHAs WHIYKIIHS

bu6moreka [{JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
KoJyiebanus1. ['apMmoHnveckre
KojebaHus. YpaBHEHUE
TrapMOHUYECKHUX KOJICOAHHI.
[IpeBpamienue sHeprun

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

14

JlabGopaTtopHnas pabota
«Hccnenosanue 3aBUCUMOCTHU
nepuoja Malelx KoneOaHuil rpy3a Ha
HUTH OT JAJIMHBI HUTH U MacChl TPy3a»

Koneb6arenbHblit koHTYp. CBOOOAHBIE

bu6mmoreka [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

QJICKTPOMArHUTHBIC KoJIEOaHHUS B
nacajaibHOM KoJieOaTeJIbHOM KOHTYpC.
AmnHanorus MCKIAY MCXAaHUYCCKUMHU U
QJICKTPOMAroHMTHBIMHA KoJIeOaHHSIMHU

15

®opmyna Tomcona. 3akoH
COXPAHEHMs YHEPITUHU B UJCATILHOM
KoJieOaTeIbHOM KOHTYpPE

bu6moreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxXarmux
Kose6aHusx. BeiHyX1eHHbIE
MexaHudeckue konedanus. Pe3onaHc.
BbIHyX1eHHBIE 2JIEKTPOMAarHUTHBIE
KojebaHus

bu6moreka [JOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsbiii Tok. CUHYCOUJAIbHBII
MepeMeHHbIN TOK. MOITHOCTh
IIEPEMEHHOT0 TOKa. AMIUIUTYTHOE U
JEHCTBYIOIEE 3HAYCHUE CUIIBI TOKA U
HaIpsDKEHUS

bu6moreka [{OK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso,
nepenaya v norpedieHue
ANEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHNE IEKTPUIECKOTO 3BOHKA,
TeHEepaTopa MEPEMEHHOTO TOKA,
JIMHUM dJIeKTponepesad

bu6muoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKU TIPU
IIPOHU3BOCTBE IEKTPOIHEPTHN.
Kynbrypa rcrnons3oBaHus
AIIEKTPOIHEPTUU B IOBCETHEBHOM
KHU3HU



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

Mexanndeckue BOJIHBI, YCJIOBUSA

pacnpoctpanenus. [lepuoa. CkopocTb

bu6mmoreka [JOK

21
pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeunsbie ¥ MPOAOIBbHBIE BOJIHBI
99 3Byk. CkopocTb 3ByKa. [ poMKOCTB bubmuoreka [IOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIC BOJHBI, HX
23 cBoMcTBa U ckopocTh. [1lkana bubmorexa [JOK
https://m.edsoo.ru/ffOccfe
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paguOCBsI3U U
24 TeneBuieHus. Pa3Butue cpeacTs
cBs3u. Paguonokanus
o5 KonrponbHas padora «Konebanus u bubnuoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHeHOE pacipoCTpaHEHUE
26 CBETa B OJHOPOJHOMU cpee. bubnuoteka [JOK
ToueuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubamorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
1300pakeHU B IIIOCKOM 3epKajie
[Ipenomiienue ceera. [lonHoe
28 BHyTpeHHee oTpaxeHnue. [IpenenpHblil bubnmnoreka [[OK
YI'0JI MIOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpasKeHUS
29 JlaboparopHas padota «3mepenue bubnmoreka [[OK
TOKA3aTeIIs MPEIIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIun3sl. [TocTpoenue n3odpaxxeHuil B bubnuoreka [IOK


https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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

nuH3e. opmyJsia TOHKOM JIMH3BL.
VYBennueHue TMH3bI

JlaboparopHas padbota

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanne CBOMCTB
M300paKeHUI B TUH3AX»
Hucnepcus cera. CnoxxHbIN COCTaB
39 6emnoro ceerta. Lser. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Wntepdepennus cera. Audpaxius bubnuoreka [IOK
ceeta. ludpakinmonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [Torrepe4HOCTH CBETOBBIX BOJIH. bubnuoreka [{IOK
[Tonmapusanust ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre npuOOPHI  yCTPOUCTBA U
yCJIOBUA UX 0€30MacCHOr0 MPUMEHEHUs
I'panuIpl TPUMEHUMOCTH
36 KJIaCCUYECKON MexaHuKu. [TocTynarsl bubnmnorexa [IOK
CIICLIMATIbHON TEOPHUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTb OJTHOBPEMEHHOCTH.
37 3ame IeHre BpEMEHH U COKpaIlleHre bubmorexa HOK
https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprus U UMIYJIbC PEIATUBUCTCKON
38 gacTulpl. CBA3b Macchl ¢ SHEprueH u bubmmorexa [JOK
https://m.edsoo.ru/ffOcfc68
UMIYJIBCOM. DHEPTUsl MOKOS
Kontponbnas padota «Onrtuka.
39 OcHOBBI cIENMAILHON TeOpUn bubamorexa [JOK

OTHOCHUTCJIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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

®oronsl. opmyna [Inanka. Dneprus

bu6moreka [JOK

40
Y UMIYJbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIE0BAHNE b6 10K
HOIIMOTEKA
41 .0 A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CrosneroBa
3akoHs! pororddekra. YpaBHeHUE
42 SﬁHmTegHa nqs)[(bq)OToaq)(}I@)eKTa bubamorexa LIOK
a ) https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuma» hotosddexra
Hasnenue cera. OnwiTh I1. H.
43 JlebeneBa. XuMHYECKOE NEHCTBHE bubmmorexa ITOK
FIeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoicTa u
MPaKTUYECKOE TPUMEHEHUE:
44
(dhoTorMEeMEHT, HOTOAATUHK,
coJTHe4Hast 0aTapesi, CBETOUOT
45 Pemenue 3anay no Teme «JI€MEHTHI bubnuoteka [JOK
KBAHTOBOU OIITHUKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OTBITEL
46 Pezepdopna mo paccessHuIO 0-4acTH bubmorexa [JOK
e p e https://m.edsoo.ru/ff0d091a
[lnanerapHas MoJiesib aToMa
bu6moreka [JOK
47 Iloctynater bopa
Ty7aTe bop https://m.edsoo.ru/ffodOafa
3nyuenne u nornomenue ¢boTOHOB
48 n I/I}II'IG exoJe aTOMEIlH co H(()il)"O OBHS bubnnorexa [IOK
P PexOa o A P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha IPyroi. Buapl criekTpoB
BoaHoBEIE cBOMCTBA yacTull. BoJIHEI
. bubnmnoreka [IOK
49 ne bpotins. KopnyckymsipHo-

BOJTHOBOM yanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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

50

51

BbIHYKJACHHOC N3JTYUYCHUC

OTKpBITI/Ie pPaaAnOaKTHUBHOCTHU. OnbITeI

Pesepdopmaa mo onpezenenuro cocraBa

PAaaAOaKTUBHOI'O U3JTYyYCHHUA

CaoiicTBa anb(da-, 6era-, ramma-
u3ny4yeHus. BnusHue
paIH/IoaKTI/IBHOCTI/I Ha XVBBIC
OPTraHU3MBbI

bubmunoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnan.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacrnan. I'aMma-nu3inyyenue

bu6munoreka [IOK
https://m.edsoo.ru/ff0d1162

53

54

OHeprus cBs3U HyKJIOHOB B SPE.
SAnepHsble peakuun. SAnepHsiii
peaxtop. [IpoGaembl, nepcrneKTUBHl,
JKOJIOTUYECKHE ACIIEKTHI A1ePHOMN
SHEPIreTUKU

OnemeHTapHble YacTULIbL. OTKpBITHE
o3UTpoHa. MeTo/ipl HaOI0IeHHS U
PErucTpanyy 3JIE€MEHTAPHBIX YaCTUL.
Kpyraslii cton «®PyH1aMeHTalbHbIE
B3auMoaeiicTBuA. EqUHCTBO
(bu3N9IEeCKOi KapTHHBI MUPa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

56

Bun 38é3nnoro neba. Co3sesnus,
SIpKI/Ie 3Bé3I[bI, IJIaHCThI, UX BUAUMOC
nemxenne. CoaHeyHast cucremMa

Counuie. ConHeu”as akTUBHOCTD.
Ncrounuk sHeprun CosHLA U 3BE3]T



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TJIABHOM
MocJieIoBaTeIbHOCTU. BHYTpeHHee
ctpoenue 3B&31. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKACHUN U
sBosmoru CosHIa U 3BE3]

58

Muieunsiii [1yTe — Hama ["anmakTuka.
[Tonoxenne u nBmwxenue CosnHua B
lNanaxruke. I'anaktuku. Y€pHbie
JBIPBI B Ipax TajJaKkTUK

59

Bcenennas. Pas0Oeranue rajakTHK.
Teopus bosbioro B3peiBa.
PenukroBoe nznyuenue.
MeTtaranakTuka

60

Hepemennsie mpobieMbl aCTpOHOMUHT

61

62

63

64

KonTponpHas padora «meMeHTBHI
aCTPOHOMMU U aCTPOPHUIUKIY

O6o6maromuit ypok. Pois ¢pusuku u
aCTPOHOMHUHU B IKOHOMHUYECKO,
TEXHOJIOTUYECKOM, COIMATIbHON B
ATUYECKON cdepax AesITeTbHOCTH
YelloBeKa

O6o06maromuit ypok. Pois u Mecto
(GU3MKH ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

Oo6o06maromuit ypok. Posib
¢du3nueckoi Teopun B GopMUpOBaHUH
MPEACTaBICHUN O (PU3NIECKOI
KapTUHE MUpa




Ob6o6maromuit ypok. Mecro
(hU3MYECKON KapTUHBI MHPaA B 00IIEM

05 PsAly COBPEMEHHBIX €CTECTBEHHO- 1
Hay4HbBIX IIPEICTABICHUNA O IPUPOJEC

66 PesepBHbIil ypok. MaruutHoe noe. 1
DNeKTpOMarHuTHasi UHAYKIUs
PesepBubiit ypok. Ontuka. OCHOBBI

67 CHEIMAILHON Teopuun 1
OTHOCUTEITLHOCTH
Pesepnsiii ypok. KBantoBas guzuka.

68 SHGAEGHTH};IZTpOHOMHH " ! 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d1784
actpou3uku
OBLIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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