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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro ypOBHS Ha YPOBHE CpEAHEro oOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN M TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHUTAHUSA U
KOHLIETILIUK TpenojiaBaHus yyeOoHoro mnpeamera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHMu3alUsIX Poccuiickoit Oenepanuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBaresbHbIE NPOrPAMMBI.

Conmepxanne mporpamMmbel 1o (U3MKE HANpaBleHO Ha (opMHpOBaHHE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢usznke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIIPEAMETHBIX
CBs3e (DMBHKM C €CTECTBEHHO-HAYYHBIMH YYEOHbIMH IpeaMeTamu. B Hel
OTPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4YeHUsl (DU3MKU HAa YPOBHE CPEAHEro oOIIero
o0pa3oBaHusl, IUIAHUPYEMBIE PE3YNIbTAThl OCBOCHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeaMeTHbIC, TPeIMETHbBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e INIAHUPYEMbIE PE3yIbTaThl OCBOEHUSI Kypca (u3uku Ha 0a30BOM YpPOBHE, B
TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUSs;

e cojiepkanue yueOHoro npeamera « Pu3nkay 1mo rojaM o0ydeHusl.

dusuka Kak Hayka O HambOosee OOIIMX 3aKOHAaX MPUPOABI, BBICTyMHas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusndeckoir reorpadueir u actpoHommei. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCQ, IOJIYYEHHS] HOBBIX MAaTEPHAlOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢Gu3MKKM BHOCHUT OCHOBHOW BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHHUW MPHUMEHATH
HAy4YHbIA METOJI MO3HAHUS MPU BBINOJIHEHUN UMHU YYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca (u3MKM a1 YpOBHSI CpeaHero ooOiiero oOpa3zoBaHUs
MOJIOKEH pAI HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak MPHHIUIIBI €ro
OCTPOEHUS.



Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypeC SBIISIETCS JIOTMYECKH
3aBepUIEHHBIM, OH COACPKHUT MaTepHall U3 BCEX pa3/iesoB (DU3HUKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMM C HEW MaTepuan Kypca (QU3UKH
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus npearnosiaraeT MCIOJIb30BaHHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uKku ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaowoii  Hanpasenrennocmu. Kypc ¢usukm  mpeamonaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHIOKECHUM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercss MOCPEACTBOM BBEIEHUSA 3JIEMEHTOB
CONEpKaHUs, TMOCBSIIEHHBIX OJKOJOTHYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
npo0sIeM palMOHAILHOTO IPUPOIOIOIB30BAHUS U HKOJIOTMYECKOI 0€301MacHOCTH.

CrepKHEBBIMHU dJIEMEHTAMU Kypca (U3MKH HAa YPOBHE CpPETHEro OOIIEro
oOpa3oBaHUs SBISAIOTCSA (pu3uueckue Teopuu (PopMHUpOBaHUE MPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUST (M3UIECKON TeOpHH, poiikd (yHIAMEHTAIBHBIX 3aKOHOB U
NPUHLHIOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O MOPUPOJE, TpPaHHIAX
MPUMEHUMOCTH TEOPHUH, JUIsi ONUCAHMUS ECTECTBEHHO-HAYYHBIX SABJICHUU U
MIPOIIECCOB).

CHCTeMHO-ACSITENBPHOCTHBIN TOAXO0A B Kypce (U3HKH Peanu3yeTcs MPexKIe
BCETO 3a CUET OpraHW3alid IKCIEPUMEHTATHHOU ACSATEIBHOCTH O0YUYarOIIUXCH.
Jns  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HMCHOJIb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHUYECKHUX
IpaKTHYECKUX PaldoT. BoljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JJII KOHTPOJII U OIIEHKH, OCYIIECTBISIETCS  YYACTHUKAMHU
00pa3oBaTeNbHOrO IIpollecca HMCXOAs M3 OCOOEHHOCTEH IUIAHMPOBAaHUSA U
ocHalieHuss kabuHera ¢usuku. [lpu d>ToM obOecreynBaeTCss  OBJAJCHUE
00yJaronmMuCss yMEHUSMU TPOBOJUTh KOCBEHHBIC WM3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEJIOKEHHBIX THUIIOTES.

bosnpioe BHUMaHUE yAENSeTCs PEUICHUIO PACUETHBIX U KQUECTBEHHBIX 33/1a4.
[Ipu 5TOM 117151 pacUETHBIX 33/1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4U C SBHO 3aJJaHHOU
bU3MYEeCKOM MOJEIbI0, TO3BOJSIONIME MPUMEHSATh W3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U WHTETpUpPYS 3HAHUS U3
pa3HbIX pasnesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIENIHM IJI CHTyallld MPaKTHKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepuansbHO-
TEXHUYECKOMY OO€CleUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3KMKN Ha YPOBHE CpelHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
pEeIMETHOTO0 KaOuHeTa (M3MKH WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IIPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIa. B kabunere (pu3MKM TOMKHO OBITH
HE0OXoaMMOe JIabopaTopHOE OOOpYAOBaHWE ISl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEeMOHCTPALIMOHHOE
000py10BaHUE.

JleMoHCcTpanoHHOE  00OpyaoBaHWEe (OPMUPYETCS B COOTBETCTBHUH C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMMe Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil asis
UCCIICIOBAaHMUSI ~ M3Yy4aeMbIX SIBICHMM M  IPOLECCOB, OSMIHUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlabopatopHoe 00OpyIOBaHHME MJI YYEHUYECKHX TPAKTHYECKUX paboT
dopMupyeTcss B BHJIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaAEeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKue KOMILJICKTHI
Ja00paTOPHOTO OOOPY/IOBaHUS JOJKHBI OBITh MOCTPOEHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpUi.

OCHOBHBIMU LENSIMU U3y4€HHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

e popmupoBaHuEe HHTEpeca U CTPEMJICHHUS OOYYalOIIMXCAd K HAyYHOMY
U3YYCHUIO TIPUPOIBI, PA3BUTHE WX HWHTEUIEKTyallbHBIX M  TBOPYECKHX
COCOOHOCTEM;

e pa3BUTHE NPEICTABICHUNA O HAy4YHOM METOJE MO3HAHUS U (popMHpOBaHHE
HCCIIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

 popMupOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa W3y4YEHHUs] OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTAIHHBIX 3aKOHOB (DU3HKHU;

e popMupoBaHuEe yMEHHMII OOBSICHATH SIBICHHUS C  HCIOJIH30BAHHEM
$uznyecKuX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e popMupOBaHUE TPEACTABICHUNA O pONM (PUUKUA UIsI Pa3BUTHS APYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHUH.

JlocTrxeHne 3TUX Ieliell o0ecreunBaeTcs pelieHHeM CIeAyIONNX 3a1ad B
nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHETO 001Iero oopa3oBaHus:



e IPUOOPETEHNE CUCTEMBI 3HAHUI 00 001X (HPU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPHU3UKH;

e popMupOBaHME yMEHMM NPUMEHATH TEOPETUYECKHE  3HAHUSA UL
00BsICHEHUS] (PU3NYECKUX SIBJICHUN B NMPUPOAE U U MPHUHIATHUS NPAKTUYECKUX
pEILICHUN B IOBCEIHEBHOW KU3HU;

¢ OCBOCHHME CIIOCOOOB pEUICHHs] pa3IUYHbIX 3aJad C SBHO 3a/IaHHOM
(¢u3nYeCKOl MOJENbIO, 3a/ay, MOJAPa3yMEBAIOLIMX CAMOCTOSITEIBLHOE CO3/IaHUE
(u3nyecKoil MOENH, aICKBaTHON YCIOBHSIM 3a/1a4U;

e IOHUMaHUE (PU3NYECKUX OCHOB M MPHUHIMIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLLYIO CPENY;

e OBJIAJICHUE METOJAaMHU CAMOCTOSITENBHOTO IIJIAHUPOBAHMUSI W IPOBEIACHUS
(¢u3nyeCKUX SKCIEPUMEHTOB, aHajau3a MW HUHTEepIpeTauuu HH(pOpMaluy,
OIpezieNICHUs JOCTOBEPHOCTH MOJIyYEHHOT'O pe3yJIbTara;

e CO3JJaHUE YCJIIOBUM JUIsl PA3BUTUS YMEHUU IPOEKTHO-HCCIIENOBATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wuzyuenue ¢usuku (0a30BbIi ypOBEHb) HAa YpPOBHE CPEAHETO OOIIETO
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HENEIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpaMme IO (QHU3UKE TMEpeueHb JabOpaTOPHBIX WU
NPAKTUUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHMTENb JIeJdaeT BbIOOp
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OIBITOB € YYETOM HMHAMBUIYaIbHBIX
0COOEHHOCTEH 00yJarOIIUXCS.



COJAEPKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o npupone. HayuHele METOABI NMO3HAHMS OKPYKAKOLIETO
mupa. Ponp JKkcnepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHUSA IIPUPOABI.
OKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (pU3MUECKUX SIBICHUA M TporeccoB. HaydHble rUmoTessl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponb u mecto ¢u3uku B GOpMUPOBAHMU COBPEMEHHON HAyYyHOW KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnHanoroBble ¥ LHU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHbBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBHKeHUE. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHXKECHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpemHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MPOCKIMHU HA OCH CUCTEMbl KOOPAHMHAT.
Clio)xeHue NnepemMenIeHUi U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpSMOJIMHEWHOEe IBMKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHUs
MaTepUaibHOW TOYKH OT BPEMEHH.

CBoOonHoe nazieHue. Y CKopeHre CBOOOHOTO MaJIeHUS.

KpuBonuHeitHoe  aBwxeHHe. JIB)KEHHME  MATepUAIIBHOM  TOYKM 10
OKPY>KHOCTH C IMOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAS
ckopoctb. [lepuon n gyactora obparneHus. LleHTpocTpemMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHIOMETP,
JNBH>)KCHUE CHAPSIOB, LICITHBIE U PEMEHHBIE MTEPEIayn.

Jlemoncmpayuu

Mogenbs cuctemMbl OTCUETA, WILTIOCTPALUS KUHEMATHUYECKUX XapaKTePUCTHUK
JBHO>KCHUSL.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGniogenue nBukeHUs Tena, OpOLIEHHOTO IMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomol

N3yueHne HEPaBHOMEPHOIO JBHKEHUS C LEJbI0 ONPENEIICHUs] MTHOBEHHOU
CKOpOCTH.

HccnenoBaHre COOTHOLICHHMS MEXAY IyTSAMH, MNPONICHHBIMUA TEJIOM 32
IIOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpyHmmn  otHOocuTenvbHOCTM  ['aymunes.  Ilepeeii  3akoH  HbroroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cynepno3uuuu cuil. Bropoi 3akon HproToHa
JUISl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro Ttsirorenus. Cuna Ttspkectd. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoiabxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJIBKEHUs U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU IBUKEHUH T€Ja B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuilbl OTHOCUTEIBHO OCH BpamieHus. [lmewo cwibl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHUYecKue YCTpPOWCTBA M MPAKTHYECKOE NPUMEHEHUE: MOAUIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuyenue aBukeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYKHHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yclnoBUM paBHOBECHs TBEPAOTO TeEJa, MMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonwl coxpaneHus 6 MexaHuke

NMnynbe MatepuaibHOM TOYKHM (Telia), CHUCTEMbl MATEPHUAIbHBIX TOYEK.
NMnynbe cuiibl U M3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTtuBHOE IBUKECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprus matepuaibHOil TOouku. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTHUS yIpyro
nedopmupoBaHHoM — npyxuHbl.  [loTeHuuManpHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3EMIJIU.

[loTeHunanbHble U HENOTEHIMAJbHBIE  CHJIBL. CBsi3p  paboTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPrHMu CHUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXAaHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecknue yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHUE: BOJOMET, KOIIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTrBHOE IBHXKEHUE.

[lepexoa NOTEHIUATBLHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuui sxcnepumenm, 1abopamopusie pabomoi

N3yuenne aOCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThI CUIIBI C U3BMEHEHUEM MEXAHMUYECKOW SHEPruu
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHast Qu3NKa 1 TEPMOJAUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TOJOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenu CTPOEHUsl Ta30B, XUIAKOCTEW U
TBEPJIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temneparypa n e€ nsmepenue. lllkama temneparyp
Llenbcus.



Mopens  uaeanbHoro rasa. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOrO Traza. AOCOIIOTHas TemIieparypa Kak mepa
cCpedHel KHUHETHYECKON SHEpruy TEIUIOBOTO JBWXKeHUsd dvacTtull rasza. Illkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpoHWCTBA M MPAKTUYECKOE TNPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbIThI, TOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE BelIecTBa, (poTorpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JBUKEHUS.

Mogens onsita IllTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYyIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJCHUCTBUA.

Mogens, nurocTpupyronias mpupoay JaBJICHHS T'a3a Ha CTEHKU COCYya.

OnbITel, WUIFOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUS UICAIbHOIO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

Onpenenenue Maccel BO3JlyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUM
00bE€Ma KOMHATBI, ABJICHUS U TEMIEPATYPhl BO3/lyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKIY HNapaMeTpaMu COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoannaMuueckass cucteMa. BHYTpeHHSIE dHEpPrus TEPMOJIWHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandectBo Temnotel U padota. BHyTpeHHsis
JHEpPrus  OAHOATOMHOIO  HWACAIBHOrO  rasza. Buabl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3JIy4eHUE. Y IelibHasi TEIIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIIOTH NpH TEIIIONEepeaye.

[Tonsitue 06 amuabatHoM mnpouecce. IlepBblii 3aKOH TEPMOIAMHAMUKH.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3oImpolieccam. ['paduueckas
UHTEpIIpeTanus paboThl rasa.

Bropoii 3akoH TepMmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mammHbl.  [IpuHIUMIBI  [EUCTBHS ~ TEIUIOBBIX  MAalIWH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamnHax. KoadduumeHt moae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA U MNPAKTUYECKOE NPUMEHEHHE: JBUTaTellb
BHYTPEHHETO CropaHusi, ObITOBOUW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHue BHYTpEHHEM SHEpPruM Teia MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEeHHEN SHEPIruM (TeMIlepaTypbl) Tela Ipy TeIuionepeiaye.

OneiT 1o aanabaTHOMY pacHIMPEHHUI0 Bo3ayXa (OMBIT € BO3QYLIHBIM
OTHHBOM).

Mopaenu napoBoil TypOUHBI, ABUTATElIl BHYyTPEHHETO CrOpaHusi, peakTUBHOIO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

H3mepeHnne yaenbHON TEMII0OEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[Tapoo6pazoBanue u xKoHAeHcanus. Mcnapenane u kunenue. AGComOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHM30TPONUSI CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpucTayum3aius. Y AelibHas TerioTa miaBieHus. CyOoaumanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU IMOJYyUYECHHUSI COBPEMEHHBIX MaTEPHUAJOB, B
TOM YHUCJIE HAHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepEeHHUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanust KpuCTaLIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepeHrne OTHOCUTENbHON BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka

Tema 1. Inexkmpocmamuxa

DnekTpu3alus Ten. OJeKTpuueckuil 3apsn. JIBa Buaa dIIEKTPUUECKUX
3apsnioB. [IpOBOJHUKH, MUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
IIEKTPUYECKOr0 3apsija.

B3anmopeiictBue 3apsaoB. 3akoH KynoHa. ToueyHbIi 31EKTPUYECKUI 3apsia.
Onektpuueckoe tmone. Hampsok€HHOCTh  snekTpudeckoro mnosis.  [IpuHuun



CYNEPIO3HUIMH INEKTPUUECKUX MOJIeH. JIMHUM HAnpsKEHHOCTU 3JIEKTPUYECKOIO
OJISL.

PaboTa cun snextpocraruueckoro moss. [lorenmnman. Pa3HOCTh MOTEHITMATIOB.
[IpOBOOHUKN W JHUBJIEKTPUKHA B DBJIEKTPOCTATHYECKOM Tose. [[udnexkrpuueckas
MIPOHULAEMOCTb.

OnextpoémkocTs. KoHzneHcarop. DIeKTpoEMKOCTh TIOCKOTO KOHJEHCATOpA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJEKTpOCTaTHUECKas 3allUTa, 3a3eMJICHHE dJIEKTPONpHUOOpPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbINA TPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHHKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IIIOCKOIO KOHAEHcaropa OT IUIOLIAIA
IJJACTHH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBUA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIEeTH.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IEIBHOE COIMPOTUBJICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaIENIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora onexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABIXKYLIasl CUJla U BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3axon Oma 171 OTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MNPOBOJMMOCTh  TBEPIABIX  METAJUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAIIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKHY. CoOcTBeHHast U MpUMECHAast MIPOBOAUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B  pacTBOpax M  pacIijaBax  dAJIEKTPOJUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOJIN3.



OnekTpudeckuid TOK B razax. CaMOCTOSITENIbHBIA M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN O,
TEPMHCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne Cuilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHUS LWIMHIPUYECKUX INPOBOAHUKOB OT [JIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wu3MepeHHe INEKTPOABMKYIIEH CcHibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3yyeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

W3mepeHne aneKTpOABMIKYIIEH CHIIBI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmronenue 3nexkTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6azoBoro ypoBHs B 10 kjacce oCyHIECTBIISETCS C
Y4ETOM COZAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nonamusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAy4YHOIO
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIETIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHUH, JuHEHHas QyHKIMA,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

bBuonocus: mexannyeckoe IBUKEHHE B KMBOW mpupojae, auddysusi, ocMoc,
TEIUI0O0OOMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEUIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JMCCOLIAALIMS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: mnpeoOpa3oBaHUE ABMXKEHUM C MCIOJIb30BAHMEM MEXaHHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJALIWIHUKHA, HWCIOJb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JIPyTH€), JABUTATEIb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMJIBHHUK, KOHIUITHOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuoOopkI,
AJIEKTPOOCBETUTEIHHBIC MMPUOOPHI, TabBAHUKA.

11 KJTACC

Pa3znen 4. JnekTpoanHaMuka

Tema 3. Maznummnoe noje. In1eKMpPOMAZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHATHL.  B3anMoOIelCTBHME  TMOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe mnosne. Bektop MarHuTHOM uWHAyKIMH. [IpuHiun cynepnosunnu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKUMU. KapTuHa JIMHHUI MarHUTHOU
WHIYKIWH T0JISI MOCTOSHHBIX MArHUTOB.

MaruutHoe TmoOJ€e NPOBOAHMKA C TOKOM. KapTuHa JnWHWNA HMHAYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKu ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpoOBOJHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHnua, €€ MOayJib U HalpaBJICHUE. [[BUKEHUE 3aPSKEHHON YaCTHIIbI
B OJIHOPOJHOM MarHutHoM mnose. Pab6ora cuibl Jlopenna.

SIBeHne dNEeKTpOMarHUTHOW MHAYKIMM. [IOTOK BekTOpa MAarHMUTHOM
WHIYKIUU. ODJEKTPOJBIXKYIAS Cujla HWHIAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykiuu dapajes.

BuxpeBoe snekTpuueckoe mnoJie. ONEKTPOABWKYLIAs Cujla HHAYKUUUA B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBI€HME CaMOMHAYKLUHMH. OJIEKTPOJIBHXKYIAs  CHJIA
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHn4yeckue yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: TMOCTOSIHHBIC
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHIYKIIMOHHAS 1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TIOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3IIeKTPOMarHuTHOM UHIAYKIIAH.

ITpasuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABUKYIIECH CUJIbI MHIAYKIMA OT CKOPOCTH M3MEHEHMS
MarHMTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIWH.

Yuenuuecxuii sxcnepumenm, 1abopamopHule pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MAarHUTA HA PaMKY C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KonebGarenbnas  cuctema. CBOOOIHBIE  MEXaHMUYECKHE  KOJeOaHUS.
["apmonunueckue kosiebanus. Ilepuon, yactoTra, amrumTyna U (asza KosieOGaHUMA.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUUECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KoOJIeOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMH U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUs
HHEPrUU B UJI€ATBHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aTyXamMMX KoJieOaHUSAX. BBIHYXKICHHBIE MEXaHUIECKUE
KoJjebanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemennpiii  TOk. CHHYCOMAQIBbHBIA IEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpanchopmarop. [IpousBoacTBo, mepenaya U MOTPeOICHUE SICKTPUUECKOIM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE 3NEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: DJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIepe1ay.

Llemoncmpayuu

HccnenoBanre mnapamMeTpoB KOJIEOATEIHHOW CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



HaGmonenue 3aryxaronux KojieOaHui.

HccnenoBanue cBOMCTB BIHYXKICHHBIX KOJIeOaHUH.

Habmronenue pezoHanca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuorpaMMsl (3aBUCUMOCTH CHJIbI TOKA M HAIIPSDKEHUS. OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu mocnenoBaTENbHOM COEAMHEHUWH PE3HUCTOPA, KaTYyIIKU
MHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaeinb TuHUYN IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCHMOCTH NEPUOAA MalIbIX KOJICOaHWM Tpy3a HA HUTU OT
JUIMHBI HUTU U MacChI Ipy3a.

HccnenoBaHue MEPEMEHHOIO TOKa B ILENM W3 IOCIEI0BATEIbHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 60JIHbL

Mexanuueckue BOJHBI, ycioBusa pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W NIPOJOJIBHBIE  BOJIHBI.
WnTepdepenius u quppakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHHIE BOJIHBI. Y CJIOBUS M3IYYEHUS JIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anekrpomarautHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPEIOMIIEHHE, MOJsIpU3anus, Audpakuus,
uHTepdepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 371€KTPOMATrHUTHBIX BOJH. [IpuMEHEHHEe AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuacHusA. Pagnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIBTPAa3BYKOBasl IWAarHOCTUKA B TEXHUKE M MEIULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomeecs T€10 Kak HCTOUYHUK 3BYKa.

HaOnronenue otpaxeHus U NpeIoMICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue natepdepeHny u AUPpaku MEXaHHUYEeCKUX BOJIH.

3BYKOBOH PE30HAHC.

HaOmroieHue cBsI3u I'POMKOCTH 3BYKAa M BBICOTBI TOHA C aMIUIUTYIOW U
4acTOTOM KOJieOaHUM.



Hccnenoanue CBOMCTB JIEKTPOMAarHUTHBIX BOJIH: OTpakeHue,
peoMIIEHUE, MOSIpU3alus, AUPPaKiys, THTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsAMosiMHENHOE pacHpOCTpaHEHUE CBETa B
OJHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI OTpakeHusi ceta. llocTpoenne n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI ITPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. LBer.

Cobuparonie W pacceuBarouiie JHUH3bL. ToHKasg JsuH3a. DOKycHOe
paccTosiHUE W OINTHYECKas cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHHil B
coOMpaloIMX U PacceuBaOIIMX JinH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBass omnrtuka. WuaTtepdepenmms cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBera. JudpakiuuoHHas pemérka. YciaoBue HaOMI0IeHUS
[JIABHBIX ~MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPHUMEHEHWE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOIN, BOJOKOHHAs
OMTHKA, TUPPAKIIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpsAMONMHENHOE paclpOCTPaHEHHUE, OTPAXKEHHWE M MPEIIOMIICHUE CBETA.
OnTuueckue mpruOOpPHI.

[TontHOE BHYyTpeHHEE OTpakeHne. Mojellb CBETOBOJA.

HccnenoBanne cBOMCTB M300paXE€HUH B JIMH3aX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmonenue natepdepeHnm crera.

Ha6mronenue nudpaxium ceera.

Habmronenue aucnepcuu cBeTa.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanne cBOMCTB M300paXE€HUM B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIbHOCTH

['panuubl  OPUMEHHMMOCTH  KJIACCUYECKOM  MexaHuku.  lloctynarsl
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHU U COKpAIllCHUE
JUTUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C YHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YAaCTUIBI. DHEPIUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

®dotonbl. Dopmyina [1nanka cBsizu sHEPTUHM (DOTOHA C €TI0 YaCTOTOM. DHEPIUs
U UMITYJIbC (POTOHA.

OtkpriTre u uccnenoBanue Goroddpdexra. OmpiThl A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBuenue ODuHITeHa 1711 doTodddexra. «KpacHas rpanuiiay
dbotorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

Texaudeckue yCTpOWCTBA M MPAKTHUECKOE TNPUMEHEHHE: (DOTOIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekra.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopra mo paccesHuio o -4acTwil.
[Inmanerapnas mopmens aroma. Ilocrynater bopa. H3nmydenwme u mornomeHwue
(GOTOHOB MpU Mepexoje aToMa C OAHOrO YPOBHS DHEPruu Ha JApyrou. Bumbl
criekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BosiHoBbIE cBoiicTBa yactull. Bosubl e bpoiinsa. KopnyckynsapHO-BOJTHOBOM
Ty alu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TNPUMEHEHHUE: CHEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopenb onsita Pesepdopra.
OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIEKTPOB U3ITyUEHUS.
Jlazep.
Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomol
HaOmronenue nuHeRyaToro crekrpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTHI, JOKa3bIBAIOIINE CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
pagunoaktuBHOCcTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocraBa
panuoakTuBHOrO u3nydeHus. CBoiictBa anbga-, Oera-, ramma-u3Iy4CHHS.
Brnusinve paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpbiTHE MpoTOHA M HeWTpoHa. Hyknonuas momens snapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otormnsl.
Anbda-pacnaa. ONEKTPOHHBIM W TMO3UTPOHHBIN Oeta-pacman. ['amma-
U3TydeHHe. 3aKOH PaJIMOaKTUBHOIO pacraja.
DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cwibl. Jlepext maccsr sipa.
Snepnpie peakuuu. /leneHne u CUHTES SAED.
SAnepuwiii peaktop. Tepmosimepubiii cuHTe3. [IpoGiaeMbl M MEPCIEKTUBBI
SIIEPHOM SHEPTETUKU. DKOJOTHUYECKUE ACTIEKTHI SIEPHON YIHEPTETUKHU.
OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOIeHcTBUS. ENUHCTBO (pn3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, KaMepa
Bunbscona, simepHsblil peaktop, aToMHasi 6omoba.
Llemoncmpayuu
CuY€TUrK MOHU3HUPYIOIINUX YACTULL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKHU

DTarnbl pa3BUTUs acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé3mnoro Heba. Co3Besmus, sipkue 3BE3IBI, TUIAHETHI, X BUIUMOE
JIBHOKCHHE.

ComHeuHnas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mcrtounuk sHeprur CojHLIA U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCIICIOBATCIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» [UJI1 3BE3]l TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnU CoJiHIa U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunstii [lyte — Hama [anakTtuka. Ilonoxenue u nuxenue CoyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpaAX
TaJIAKTHK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa006ma. Pazberanne ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HaOmronenuss HEBOOPYKEHHBIM TJIa30M C HMCIOJIB30BAHUEM KOMITbIOTEPHBIX
MIPWIOKEHUHN JJI OMPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usa CEBEPHOro MOJyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlynsl, mianet, Miieunoro Ilytu.

O0o0marmnee NOBTOpeHUe

Ponr ¢u3umku u acTpoHOMHM B HOKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M ATUYECKOHN chepax MesITeTHbHOCTH YeJIOBEKA, POJIb U MECTO (DU3UKU
Y aCTPOHOMUH B COBPEMEHHOUN HAay4YHOW KapTHHE MUpPa, pojib (PU3NUECKON Teopuu
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3NYecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nousmus, CBA3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, TuUmore3a, (Qu3nyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHUE CHUCTEMBl YPaBHEHUH, TPUTOHOMETPUYECKHE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOCKIHWH HA OCH KOOPIAWHAT, CIIOKEHHUE BEKTOPOB,
IPOU3BOJHBIC DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
onpe/eseHUe MIONIaaAH IITOCKUX GUryp u o0bEMa Tell.

buonoeus: snextpudeckue SBICHUS B JKUBOW TNpUPONE, KOJeOaTelbHbBIS
JBUKEHHS B )KUBOW MPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PpEIIETKH, CHEKTpaIbHbIN
aHams.



l'eoepagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3JICKW MArHUTHBIX DY,
dhoTOoChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICEHUH.

Texnonocus: JNVHUM BJIEKTpONEpenad, TEHEPATOP IEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHASA I1€Yb, pajap, PaguoNpUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OINTHKA,
coJiHe4Has OaTapesi.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenue ydeOHOrO mpeamera «®du3uka» HAa YpPOBHE CPEIHETO OOIIETro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00OECHIEYUTH JOCTHXKCHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS yueOHOTo npeaMera « PU3nKay JOJKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaroIMUXCi PYKOBOICTBOBATHCA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlW, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM HEHHOCTSM POCCUUCKOro OOIIECTBAa, PACHIMPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alui OCHOBHBIX HAIPABICHUN
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(OpMHUPOBAHHOCTH TPAXKITAHCKON MO3UIIUMU 00YYAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

NPUHATUHE  TPAJULUMOHHBIX  OOIIEYENIOBEUECKHMX TIyMAaHHUCTHUYECKUX U
JEMOKPATUYECKNUX LEHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO ACATEIBHOCTh B HMHTEPECAX I'PAXKIAHCKOIO
oO11ecTBa, y4acTBOBaTh B CAMOYMPABIECHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHE B3aUMOJEHCTBOBATh C COLUMAIIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUIMCKON TPaXTaHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JIOCTHKCHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallUI0 W TNPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEero;

4) 3cTeTUYeCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUAs 3CTETUKY HAYYHOI'O TBOPYECTBA,
npUCyIIero (pu3nyeckoil HayKe;

5) Tpy10BOT0 BOCIIMTAHMSI:



MHTEpEC K pa3iuuHbiM cdepaM NpodhecCHOHATBHOU NEATEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpA30BaHHIO B 00J1aCTU
(bU3HUKY HA IPOTSKEHUU BCEU KU3HH;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTh 3KOJOTHYECKOW KYJIbTYpPbl, OCO3HaHHE TIJI0OATBHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIeM;

IJIAHUPOBAHKE U OCYIIECTBICHHUE JACHCTBUI B OKpYKalOUIEH cpe/ie Ha OCHOBE
3HaHUS 1IeJIed YCTOMUHUBOrO pPa3BUTHS YEJIOBEUYECTBA;

paclIMpEeHrEe OMbITa JAESITEIBHOCTH 3KOJIOIMYECKON HAaNpaBIE€HHOCTH Ha
OCHOBE UMEIOLINXCS 3HAHUU 10 (PU3HKE;

7) IEHHOCTH HAYYHOT'O MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3UUECKOIN HAYKH;

OCO3HaHUE LIEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTH B IIpoliecce
U3ydeHus  (QU3MKH  OCYLIECTBIATh MNPOEKTHYIHD M HCCIEI0BATENbCKYIO
NEeSATEIbHOCTh MHIUBUAYATIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble JJornueckue aeiicTByA:

CaMOCTOSITEIbHO  (OpMYyIUpOBaTh M aKTyaIM3upoBaTh  IpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEATh 1EJU MAESATEIbHOCTH, 3aJaBaTh MapaMETPbl W KPUTEPUH UX
JIOCTHIKCHMSI;

BBISIBJISAITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMST B  PacCMaTPUBAEMBbIX
(bU3NYECKUX SBICHUSAX;

pa3pabarpiBaTh IUIAH PELICHUs] MPOOJIEMbI ¢ YU4E€TOM aHalv3a HMEIOIINXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTh, OIEHUBATh COOTBETCTBHUE PE3YJIBTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHN AEATEIBHOCTH;

KOOPJAMHUPOBATH U BBIMOJHATH pabOTy B YCIOBUSAX PEAbHOTO, BUPTYAIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:

BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIKOYEBBIMU IOHITHUAMU W METOJAMU
(bu3nYecKo HAyKH;



BJIaJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEILCKON M TIPOCKTHOU JEATEIIBHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY ITOMCKY
METOJIOB pelieHUs 3aaad (U3HUECKOTO COJEP)KaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQICTh BUIAMH JCSATEIHHOCTH IO TIOJIYYCHHUIO HOBOTO 3HAHHUSA, €Tr0
UHTEPIIPETAIN, MPEOOPA30BAHUIO W MPUMECHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYAIIUSX, B TOM YHCJIC ITPH CO3JITaHUH YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJISITHh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaJIM3MpOBaTh 3ajady,
BBIJIBUTATh TUTOTE3Y €€ pEeIIeHUs, HAaXOAUTh apTyMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXICHUM, 3a]1aBaTh MApaMETPhl M KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATh TIOJYyYEHHBIE B XOJAC PpCIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTHYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIIBLHOM
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3UKY;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIECHUBAThH MIPUOOPETEHHBIHN OITBIT,

yMETh TMEPEHOCUTh 3HaHUs 10 (U3MKe B MPAKTUYECKYIO 00JIacTh
KU3HECATCIILHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC TOAXO0/IbI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 331a4H, JIOIYCKAIOIIHE aTbTCPHATHBHBIC PEIICHUSI.

Pabora ¢ undpopmaunmeii:

BJIa/ICTh HABBIKAMU TOTY4YEHUS HHPOpPMAIUK (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISATh IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W WHTEPIPETANi0 WHOOPMAIIMKA Pa3IUNIHBIX BUAOB M (HOpM
IIPEICTaBICHHUS,

OIICHUBATH JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONb30BaTh  CpeACTBA HMH(POPMAIIMOHHBIX W  KOMMYHHUKAIMOHHBIX
TEXHOJIOTHMA B PEHNICHHH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpraHU3allMOHHBIX
3amad  C coOMrofeHHEM TpeOOBaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  JITHYSCKUX HOPM, HOPM
nH(pOpMaITMOHHOM 6€301TaCHOCTH;

CO3/MaBaTh TEKCTHl (PU3NYECKOTO COACPNKAHHS B PasIUYHBIX QopmaTax C
yu€TOM HazHAaYCHHS MHPOPMAITUHU U [IEJICBOW ayTUTOPHH, BRIOUPAsi ONITHMAIBHYIO
(dbopMy MpeACTaBICHUS ¥ BH3yaTU3allnu.

KoMMyHUKATHBHbIE YHUBepCcAJIbHbIE yueOHble 1eiicTBUS:
OCYIIECTBIISITh  OOIIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOIl
JeSITENIbHOCTH;



pacmo3HaBaTh NPEANOCBUIKM  KOH(MIMKTHBIX CUTyallUd H  CMSTr4YaTh
KOH(JIUKTBI;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMAaTh U HUCMOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBHIYaTbHON
paboThI;

BbIOMpATh TEMAaTHKy M METOIbl COBMECTHBIX ACHCTBHI C YYETOM OOIIKX
MHTEPECOB U BOBMOXKHOCTEN KaXKJI0T0 WieHa KOJUIEKTUBA;

OpUHUMATh I[IeTd  COBMECTHOW  JI€ATENIbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUA MO €€ JOCTUIKEHUIO: COCTaBJATh IUIaH JACWCTBUA,
pacrpenenartb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaThb pE3yJIbTaThl
COBMECTHOH paboThI;

OLICHUBATh KAauyeCTBO CBOET0 BKJAJa M KaXKAOr0 Y4YacTHUKAa KOMAaHIbl B
o0t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeqjaraTb HOBBIE MPOEKTHI, OIGHMBATh HACH C TO3ULUU HOBU3HBI,
OpPUTHHAIIHOCTHU, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETUYECKOE TOBEAECHUE B PAa3IUYHBIX
CUTYAIMSIX, IPOSBISATH TBOPYECTBO U BOOOPAKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENbHYIO NESITENILHOCTh B 00JIacTU
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMbI, CTaBUTh U (POPMYyIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJISATh IUIAH PELICHHS] PAcUETHBIX M KAaYECTBEHHBIX
3a/1a4, TJIaH BBIMOJHEHUS MPAKTHYECKOW paboThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U NMPEANOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO U TMPOSBICHUIO JPYAULUMUM B 0OJACTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B AEATEIbHOCTb,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJIeTh  HAaBBIKAMHU  TO3HABATENbHOM  pedrekcuu Kak  OCO3HaHHS
COBEPILAEMBIX JIEUCTBUH M MBICIUTEIbHBIX IPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHUM;



UCTIOIB30BaTh MPHUEMBI pe(ICKCHH ISl OLEHKH CUTYAIlH, BHIOOpPA BEPHOTO
peleHus;

yMETh OIICHWBAaTh PHCKH M CBOEBPEMEHHO TNPUHUMATh PEIICHHS 1O HUX
CHIDKEHHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JpyruxX IMpHU aHalu3e pe3yJbTaToB
JeSITeTbHOCTH,

NPUHUMATH Ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JpyruxX IMpHU aHalu3e pe3yJbTaToB
NesITeTbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B mporecce q0CTHKEHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI 1O
¢uszuke Ui ypoOBHSA CpeaHero oOmero oOpa3oBaHHs Yy 0OyYarommxcs
COBEPILIEHCTBYETCS HMOIMOHAIbHBIH MHTEJUIEKT, HpeAroararomuii
c(OpPMHUPOBAHHOCTD:

CaMOCO3HAHUSI, BKITIOYAIOIIET0 CIOCOOHOCTh MMOHMUMAThH CBOE IMOIIMOHAIEHOE
COCTOSIHWE, BUJICTh HAIPABJICHUS Pa3BUTH COOCTBEHHOIN SMOILMOHAIBHON chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIHPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHUE, CIIOCOOHOCTh aJalnTHpPOBAaThCA K
IMOIMOHATBHBIM U3MEHEHHSIM U TPOSIBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIUH, BKJIIOUYAIONICH CTPEMJICHHE K JIOCTHIKCHHUIO LEIH U
ycriexy, ONTUMHU3M, WHHUIMATUBHOCTh, YMEHHUE JeHCTBOBaTh HCXOJS W3 CBOUX
BO3MOKHOCTEH;

IMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHHE
IpYyTUX, YYUTBIBaTH €ro TMpPH OCYIIECTBICHHHA OOIICHHS, CIHOCOOHOCTH K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPAaWBaTh OTHOLLICHUS
C IPYTHMHU JIIOJIbMU, 3a00TUTHCS, IPOSBIISTh MHTEPEC U pa3peraTh KOHPIUKTHL.

NPEJIMETHBIE PE3YJIbTATHI

K xonmy oOyuenus B 10 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJDKHEI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOUN AECATEIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIIBI TPUMEHECHHS W3YYEHHBIX (U3UYECKUX MOJICIICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPOE TETIO,
WJICAJbHBIN a3, MOJIEIIM CTPOCHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsijl IPU pellieHnd PU3NUECKUX 3aj1ay;



pacno3HaBaTh (U3MUECKHUE SBIEHUS (IIPOIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IMaJICHUE TeJ, JBM)KEHHE IO OKPYKHOCTH, WHEpLUs,
B3auMoOJielicTBUE Tell, Tu(dy3us, OPOYHOBCKOE JIBMKEHHE, CTPOSCHUE KUIKOCTEH
¥ TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJl PU HarpeBaHUU (OXJIAKICHUN ), TEIIJIOBOE
paBHOBECHE, MCHAPEHUE, KOHJCHCALUs, IJIABIICHUE, KPUCTAJUIM3ALNS, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIIEHHUE JABJICHUA T'a3a MPU €r0 HArpeBaHUHU B 3aKPHITOM
cocylie, CBSI3b MEXAY NapaMeTpaMH COCTOSIHMSI Ta3a B  M30IPOLECCax,
AIIEKTPU3ALUA TEJI, B3AUMOJCUCTBUEC 3aPsJIOB;

OTIMCHIBATh MEXAHWYECKOE JBIIKEHUE, WCIOb3ys (PU3NUYECKHe BEITUYHHBIL:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIYJIbC Te€Jla, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAA DHEPTUsl, MEXaHUYECKas
paboTta, MexaHWYecKash MOIIHOCTh; IIPU ONUCAHUM TMPABUIBLHO TPAKTOBAThH
(GU3UYECKUl CMBICT HCIOJIb3YeMbIX BEIHYMH, WX O0O3HAUCHUS U €IUHMUIIBI,
HAXOJUTh (OPMYJIbI, CBA3BIBAIONINE JaHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJINYMHAMM;

ONKCHIBATh M3YUYCHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIJIOBBIC SBIICHUS,
UCIIONB3Yad (U3WUYECKUEe BEIMYMHBI: JaBJIGHWE Ta3za, TeMIleparypa, CpeaHss
KMHETHYECKAsl SHEPIrUsl XaOTUUYECKOIO JBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KO3(PIUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; IPH OMHCAHUU
NPaBWIBHO TpaKTOBaTh (DU3WYECKUH CMBICT HCIOJIB3YEMbIX BEIWYMH, HX
0003HaYeHUS W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(GU3UYECKYIO BEIMYHUHY C IPYTUMH BEIMUYMHAM;

OIMCHIBATh U3YyUYECHHBIE JJIEKTPUUECKUE CBOMCTBA BELIECTBA U JIEKTPUUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEIUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIIUAN, PA3HOCTh MOTECHIMAJIOB;
IpU ONMHWCAHWHM TIPABWIBHO TPAKTOBATh (PU3UUYECKHA CMBICT HCIIOJIh3yEMBbIX
BEIIMYMH, WX OOO3HAYCHMS] W CIUHMIIBI; YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJTMYHHY C APYTUMH BEIMYUHAMY,

aHaJM3UPOBaTh (HU3NUYECKHE TPOIECCHl U SBJICHUS, UCMOJB3Ys (DU3NUECKUE
3aKOHBI Y TIPUHLMIBL: 3aKOH BceMHUpPHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHEHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPaHCHUS MMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMNA CHUJI, NMPUHUMUII PABHOINPABUS WHEPLUAIBHBIX CHCTEM
OTCYE€TA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEIAHEN KMHETUYECKON SHEPrUU TEIJIOBOTO JIBUKEHUS MOJICKYJI C
aOCOJIFOTHOM TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO



(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKCHUE W yCIOBUS (TPaHMIIBI,
o0jacTu) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIC TMPHUHIUIBI JCHCTBUS MAIllMH, TMPUOOPOB U
TEXHUYECKUX YCTPOKMCTB; pa3inuaTh YCJIOBUS UX OE30MMACHOTO HCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 WCCIEIOBAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUN, MPH 3TOM
dbopmynupoBaTh mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIOKEHHOTO OOOpYAOBaHUSA, MPOBOAWTH OMBIT U
(dbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSAMBbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIIUYWH, TIPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (HU3MUECKMMH  BEIUYUHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpOBaTh PE3yIbTaThl IMOTYYECHHON 3aBUCHUMOCTH (PU3WYECKUX BEITUYHH B
BU/JIe TAOJIUII ¥ TPaUKOB, ACNIaTh BHIBOBI IO PE3yJbTaTaM UCCIICAOBAHMS;

coOiroaaTh mpaBmiia 06€30MacHOro TpyAa MpH MPOBEICHUU HCCICIOBAHUHN B
pamMkax y4eOHOTO DJKCIEpUMEHTa, Y4YeOHO-MCCIEIOBATEIbCKOM W MPOSKTHOM
JEATETLHOCTH C HCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJadyd C SBHO 3aJaHHOW (PU3MYECKOW MOJETbIO,
UCTIONB3YS (hU3MUecKHne 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aa9n
BBIOUpaTh (PU3UYECKYI0O MOJCIb, BBIICIATh (DU3NYECKHE BETUYHHBI M (DOPMYIIHI,
HEOOXOaMMBIC I €€ PEIICHHs, MPOBOJIUTh PACUEThl U OIEHWBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUECKON BEIIMYUHBI,

pemaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAaUBaTh JIOTUYECKH HETIPOTHBOPEUUBYIO
IIENOYKY PAaCCYXJACHHUI C OMOpPOHM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SBICHNUS;

WCIIOJI30BaTh ~ TPH  pEHIeHWHu  ydeOHbIX  3aJad  COBPEMECHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JJISI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
Y TIPEJICTABJICHUS Y9eOHOW W HAyYHO-TIOMYJISIPHON MHGOpMAIIMK, TOTYIYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTyYaeMyI0 HH()OPMAIIUIO;

MPUBOJIUTH IPUMEPHI BKJIaIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU W TEXHOJIOTHIA;,

UCTIOJIb30BaTh TEOPETHUECKHE 3HAHUS 10 (PU3UKE B TOBCETHEBHOM JKU3HH JIJISI
obecrnieyeHrss 0€30MaCHOCTH TMPH OOpAIIEHUH C MPUOOpAaMU U TEXHUUYECKUMU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJNIIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTath B TIpYNNE C BBINOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYMIIbl, PALMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€KBATHO OLICHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIIBI B PEIICHHUE PacCMaTpUBAEeMON MTPOOIIEMBI.

K xonmy oOyuenus B 11 KJjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCST YMEHUI:

JEMOHCTPUPOBATh HAa MpUMEpax poiab U MecTo (GU3UKKA B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHON KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON JEATEIBHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
buznyecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHHMS HU3YUYEHHBIX (U3UUYECKUX MOJIENECH:
TOYEYHBIN AJIEKTPUUECKUIN 3apAll, JIyd CBETa, TOUCUHbIA UCTOYHUK CBETA, AJICPHAs
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3aaauy;

pacmno3HaBaTh (PU3NYECKUE SBJICHUS (MPOLECCHI) U OOBIACHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKN M KBAHTOBOUW (DU3UKH: 3IEKTpUUECKasi MPOBOAUMOCT,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasE WHAYKUWSA, JEWCTBHE MAarHUTHOIO TMOJS Ha
IPOBOJAHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHbIE KoJeOaHUA U
BOJIHBI, TNPSIMOJIMHEWHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MNPETOMIICHUE,
uHTephepeHus, audpakuuss U TOJSApU3ALMs  CBETa, JAUCIEPCHUs CBETa,
dboTtoanexkTpudeckuiit 3PhexT (hoTodrddhexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYyCCTBEHHas
PaAOaKTUBHOCTH;

OMKCHIBaTh HM3yUYEHHBIE CBOMICTBA BeUIECTBA (DJIEKTPUUYECKHUE, MArHUTHbIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  TPOBOJUMOCTh  Pa3jUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HMCMONb3ys (U3MUECKUE BEIUYUHBL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANPSHDKEHHUE, AIEKTPHUYECKOE
CONPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOrO MOJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTH
KATYIIKW, JSHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IIOJIEH, MEPUOJ M YacToTa
KojeOaHuN B KoJeOATeNTbHOM KOHTYpe, 3apsii M CHjla TOKa B Mpollecce
TapMOHMYECKHUX JJIEKTPOMArHUTHBIX KoJieOaHWM, (HOKYCHOE pACCTOSHHUE U
ONTHYECKas CHJIa JIMH3bI, TIPU OMMCAHUU TPABUIBHO TPAKTOBATh (DU3NUYECKUU
CMBICJI HCMOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M E€JIMHHUIIBI, YKa3bIBaTb
dbopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JAPYTUMH
BEJINYMHAMU;



OMKCHIBATh HM3YyUYEHHBIE KBAHTOBBIE SIBICHHUS W MPOLECCHl, HCHOIB3Ys
dusznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPHUOJ MOTypacHaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, MPU OINUCAHUU TPABWIBHO TPaKTOBaTh (PUIMYECKUA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS] W EAMHMIIbI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAaUCHUE (PU3HUECKON BEIIUYUHBL;

aHANIM3UPOBaTh (U3MUECKHE MPOLECCHl U SIBICHUS, UCIONb3YS (HU3MUYECKUE
3aKOHBI U MPUHLHUIIBL: 3aK0OH OMa, 3aKOHBI MOCJIEI0BATEIHLHOTO U MapalIeIbHOTO
COEIMHEHMs] TPOBOJHUKOB, 3aKkoH Jlxoyns—JleHna, 3akoH 3JIE€KTPOMArHUTHOU
UHAYKIIUH, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DiHIITeHa 1 (oTorddekra,
3aKOH COXpaHEHUs HHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHWs MacCOBOr0 YHCIA, MOCTynarhl bopa,
3aKOH PaJMOAKTUBHOIO pacmaja, Mpu 3TOM pa3inudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIpAXKEHHWE U YCJIOBHs (TpaHHUIbI, OOJACTH)
IPUMEHUMOCTH;

ONpEENATh HAMPABIEHWE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJIsI TIPOBOJHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenna;

CTPOUTh M OINUCHIBATH H300paKEHUE, CO3[aBaEMO€ IUIOCKHUM 3EpKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI 10 MCCIEI0BAHUIO (PU3MYECKUX SIBICHUN U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBaTh TmpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOuparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(GbopMyIMpOBaTh BHIBOIBI;

OCYULIECTBJISITh PSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3UUECKUX BEIIMYUH, MpU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEW N3MEPEHNM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NUECKUX BEITMYUH C UCIOJIB30BAHUEM MPSIMBIX
U3MEPEHHI: MPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl
MOJIy4YeHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUJE TaOJIUIl U TpaduKOB,
JieaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

co0oaTh mpaBuiia OE30MacHOr0 TpyAa HpU MPOBEICHUU HCCIEI0BaHUN B
pamMKax y4eOHOTO SKCIepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESATEIbHOCTH C HMCHOJIb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIA0OPATOPHOIO
000pyI0BaHUS;

pemiath pacu€THbE 3a/Jadyd C SIBHO 3aJlaHHOM (U3MYECKON MOMEIbIO,
UCTONB3YS (hU3MUECKHUEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJauu



BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3MUECKHE BETUYMHBI U (POPMYJIHL,
HEOOXOouMbIe N7l €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHUBATh PEaTbHOCTD
MOJy4YE€HHOTO 3HAUY€HHUs (PU3HUECKON BEITUYUHBL;

pelaTh KaueCTBEHHbIE 3a/laui: BBICTPAUBATDh JIOTHYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPAaCCYXXJIEHUM C OMOpOM Ha HM3yYEeHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U
bu3YecKue SIBICHNUS;

UCIONB30BaTh  MpPU  pEHIeHMH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH JIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U MIPEICTABJICHUS Y4EOHOW U HAyYHO-MOMYJIIPHON MHGOpPMALINH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATh MOIYy4yaeMyI0o HHPOpMaLIKIO;

OOBSCHITh TPUHIMIBI JCHUCTBUS MAIIWH, NPUOOPOB W TEXHHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HU,

MPUBOJUTH IPUMEPHI BKJIa/a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETHUUECKHUE 3HAHUA M0 (PU3UKE B TOBCEIHEBHOM KU3HH IS
obecrnieyeHrs 0€30MacCHOCTH TMpPH OOpaIllleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
IIOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TpYIIE C BBINOJIHEHUEM pPA3IUYHBIX COLHUAIBHBIX PpOJIEH,
IUIAaHUPOBATH padOTy TPYIIlbl, PalUOHATBHO pACHpPEACNATh OO0S3aHHOCTU U
IJIAaHUPOBATH JIESTENIBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBAaTHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMATPUBAEMOM ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoauvecTBo yacoB DJIEKTPOHHbBIE
Ne HaumenoBanue
Kontpo Mpakruu  (uupposbIe)
n/ pa3aesioB u TeM
Bcero  JbHBIE ecKue o0pa3oBaTe/1bHbIE
n MPOrpaMMblI
padoThI padoThI pecypcebl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bubmunoreka LIOK
dusuka 1 METOIBI
1.1 2 https://m.edsoo.ru/7f41bf7
HAy4YHOTO ITO3HAHHS 5
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bub6munoreka LIOK
2.2 Jnnamuka 7 https://m.edsoo.ru/7f41bf7
2
bubmunoreka LIOK
3aKOHBI COXpPaHEHHUS B
2.3 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHUKE 5
Hroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

bu6mmoreka [IOK
OCHOBBI MOJIEKYJISIPHO-
3.1 . 9 1 https://m.edsoo.ru/7f41bf7
KMHETUYECKOU Teopuun )
but6mmoreka [IOK
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 https://m.edsoo.ru/7f41bf7
2
ArperaTHbl€ COCTOSIHUS bu6nuorexa [IOK
33 BemecTsa. Pa3oBbie 5 https://m.edsoo.ru/7f41bf7
HePEXOIbI 2
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmunoreka LIOK
4.1 DneKTpocTaTuKa 10 1 https://m.edsoo.ru/7f41bf7
2
4.2 [TocTostHHBIM 12 1 bu6mmoreka [IOK



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

AJIEKTPUYECKUM TOK.
Toku B pa3IMYHbIX

https://m.edsoo.ru/7f41bf7
2

cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

11 KITACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanme
Kontpo Ipakruuye (uupposbie)
n/ pa3aesoB u TeM
Bcero  JabHBIE CKHe o0pa3oBare/bHbIE
n NMPoOrpaMmbl
padoTsI padoTsI pecypchl
Paznen 1. JIEKTPOJAUHAMUKA
MarunuTtHoe 1oje. bubmunoreka LIOK
1.1 DneKTpoMarHuTHas 11 1 3 https://m.edsoo.ru/7f41¢c9
WHYKIHS Tc
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHn4ecKue u bubmunoreka LIOK
2.1 3JIEKTPOMArHUTHBIC 9 1 https://m.edsoo.ru/7f41c9
KoJcOaHus Ic
MexaHH4ecKue u but6mmoreka [IOK
2.2 3JIEKTPOMAarHUTHBIE 5 1 https://m.edsoo.ru/7f41c9
BOJIHEI Ic
bubmunoreka LIOK
2.3 Ontuka 10 3 https://m.edsoo.ru/7f41c9
e
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTHU

OCHOBEI cnelMaILHOMN

bubmunoreka LIOK

3.1 TEOpPUHU 4 1 https://m.edsoo.ru/7f41¢c9
OTHOCHTEIBHOCTH Tc
Hroro no pazneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

OJEeMEHTEI KBAHTOBOM bubmmorexa [OK
4.1 6 https://m.edsoo.ru/7f41¢9
OIITUKH
e
bubmunoreka LIOK
4.2 Ctpoenue aToma 4 https://m.edsoo.ru/7f41c9
e
bubmunoreka LIOK
43 ATOMHOE SApO 5 https://m.edsoo.ru/7f41c9
Tc
Hroro no pazneny 15



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Pa3nesa S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bubmunoreka LIOK
DJIEeMEHTHI aCTPOHOMUU U
5.1 7 1 https://m.edsoo.ru/7f41¢9
actpou3uku
e
Hroro no pazneny 7
Paznen 6. OBOBIHIAIOIIEE IOBTOPEHUE
bu6mmoreka [IOK
0606
6.1 obtatotee 4 https://m.edsoo.ru/7f41¢c9
MOBTOPEHUE
e
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 4 .
YACOB I10 [TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
Kosaun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypchl
dusuka — Hayka o IpuUpoe.
1 Hayunsie MeT(})IK bl HOIIi)HaI.)HI/ISI 1 bubmorexa [OK
v A https://m.edsoo.ru/ff0c32¢2
OKPY>KaIOIIIeT0 MUpPa
Ponw u mecTo ¢pusuku B

) dbopMHUpPOBaHUH COBPEMEHHOMN | bu6nuoreka [IOK
Hay4YHOUN KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NeATEIbHOCTH JIIOIECH
Mexannueckoe OBUXKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO | bubmoreka [IOK
nBwxeHus. [lepemenienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMEpHOE NpSIMONIMHENHOE | Bu6muotexa [JOK
JIBYKECHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6nuorexa [IOK
JIBAXKEHUE https://m.edsoo.ru/ff0c372¢

6 CBobOomHoe majieHne. Y CKopeHue | bubnuotexa [JOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHHE.

7 JIBrmykeHHEe MaTepUaIbHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun oTHOcUTENbHOCTH | anues. 1 bubmunoreka LIOK



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

HNHuepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [lpunnun

9 Cynepno3uiuu cuil. Bropoit 3akox Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HrroToHa ast MaTepuanbHON TOYKU

10 Tpetuii 3akon HeroToHa miis bu6nuoreka [IOK
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TsAroteHus. Cuna

11 TspkecTH. [lepBas kocMuueckast bubmorexa [JOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kodddument tpeHust.

13 Cuna CEHpOTI/IBJIeI({bI/Iq:I pu I[BI/I)P;(GHI/II/I bubnmorexa LOK

https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTH WJIH ra3e
[ToctynarensHoe U BpaliaTreiabHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmeHT cunsl. [1nedo cumnsl. Ycenous https://m.edsoo.ru/ff0c41a6
paBHOBeECHs TBEPIOIO Teja
Nmnynbec maTepuanbHOU TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBUKEHHE
PaGora 1 MOIITHOCTE CHJIBL.

16 Kunernueckast sHEprust MaTepruagibHON bubmmoreka [JOK
Touku. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUU

17 [ToreHunanbHas dHEprus. Bu6muotexa [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

[TorennumanbHas 3HEPTUs yupyro
neOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3u
MMOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumanpHbple U HEMOTEHIUAIBHBIE
cuiibl. CBsA3b paboThI
HEMOTEHUHUATbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTrUuu

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas paboTa
«HMccnemoBanue CBs3U pabOTHI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PaCTIKCHUS
PE3MHOBOT'O JKI'yTa

20

KonTtponbHas pabora o Teme
«Kunemartuka. Jlmnamuka. 3aKOHBI
COXpaHEHHUS B MEXAHHUKE)

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TeEI

23

Macca monekyn. KonnuectBo
BemectBa. [locTostHHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ uzMmepenue. [llkana Temneparyp



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

Ilenbcus

HUneansueiii raz B MKT. OcHOoBHOE

but6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa
26 CpeHEeW KMHETUYECKON SHEPTUU bubmmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona
27 3akon [lanpToHa. 'a30BbIC 3aKOHBI
JlaboparopHas paboTa
73 «HccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMmH COCTOSHUS
Pa3peKEHHOr0 ra3a
29 N3omnporieccrl B uaeaabHOM ra3e u ux but6mmoreka [IOK
rpaduyueckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJNHAMHYECKON CHCTEMBI U
30 crroco0On! e€ m3meHeHnus. KoanuecTBo bubnuotexa [JOK
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOTO UJI€aTbHOTO
rasa
31 Bunael renonepenaun bubmmorexa [OK
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonnuecTBo TEmnoThI Npu bubmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AauadbaTHbI mpoiecc
13 [lepBblil 3aKOH TEPMOJAVMHAMUKH U €T0 bubmmoreka [JOK
NIPUMEHEHUE K U30ITpoIieccaM https://m.edsoo.ru/ff0c5efc
34 HeobpaTumocTs poIeccoB B bubmmoreka [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. Bropoi 3akoH
TEPMOJINHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun nevicreus u KI1/ remoBoit

but6mmoreka [IOK

35 MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKooruyeckre mpoodIeMbl
TEIJIO3HEPTEeTUKU
13 O6o0maromuii ypok «MonexkysipHas bubnuotexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHTtponbHas pabota mo teme
39 «MonekymnspHas ¢puzuka. OCHOBBI bubmorexa [IOK
yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooGpazoBaHue U KOHACHCALUS. Bu6muotexa [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIFOTHAS 1 OTHOCHTEIIbHAS
41 BJIAXXHOCTh BO3yXa. HachileHHBIN bubmorexa OK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannunueckue u
4 amopdHbIe Teaa. AHU3OTPOITHS bu6nuoreka [IOK
CBOMCTB KpuUCTaJLIOB. JKujakue https://m.edsoo.ru/ff0c65{0
Kpuctamuibl. COBpeMEHHbIE MaTepHUAaIIbI
[TnaBneHue M KpUCTAIIA3AITHS.
43 VY nenbHas TEII0Ta MJIaBJICHUS bubmorexa [IOK
g ’ https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmunoreka LIOK
44 YpaBHeHHE TEIIOBOTO OajaHca
PABHCHHE TEIIOBOT i https://m.edsoo.ru/ff0c6820
45 OnekTpu3anus Tei. JNeKTPUIECKUN bubmmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

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
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3apsiI0B

[IpoBOTHUKY, TUATIEKTPUKH U

46 IIOJYIIPOBOAHUKU. 3aKOH COXPaHEHUS bubmmorexa LOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bec
ANEKTPUUYECKOTO 3apsiia
BzaumopeiicTBue 3apsa10B. 3aKOH
47 Kynona. ToyeuHBIN 3JIEKTPUYECCKUI bubmmorexa LOK
y ’ p https://m.edsoo.ru/ff0c6ced
3aps
Hanpsix€HHOCTB 2JIEKTPUYECKOTO
43 nosist. [IpuHOun cynepno3uuuu bubmmoreka [JOK
BNIEKTPUYECKUX NoJe. JInnnuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 37eKTpOCTaTHUECKOTO
49 nois. [Torennuan. PasHocTh bubnnorexa LIOK
) At https://m.edsoo.ru/ffOc6f00
[IOTEHIMATI0B
IIpoBOAHUKY U TUDIEKTPUKHU B
50 anpeKT OCTaTUYECKOM nonIe bubmmorexa [OK
P ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
but6mmoreka [IOK
51 DnexkTpoéMKocTh. Konnencaro
p a P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IJIOCKOTO
52 KOHJEHCcaTOpa. DHEPrUs 3apSKEHHOTO bubmmorexa [OK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJCHCATOpa
53 JlabopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHLHOTO

amnrmapara, CTpyHHOT0 IpUHTEpA.
DJIEeKTpOCTaTUYECKAs 3alUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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3azeMJIeHHE SIEKTPONPUOOPOB

55

DIJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cymiectBoBaHus. [[0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[MocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHHUKOB. JlaboparopHas pabota
«M3ydeHne CMeIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenue DJ1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MMPOBOJAUMOCTD TBEPIIBIX
METaJIOB. 3aBUCUMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60

DIIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX MTyYKOB

61

[omynpoBoiHUKH, UX COOCTBEHHAS U

npuMecHas mpoBoauMocTs. CBOMCTBa
p—n-nepexona. [lonynpoBogHuKOBbIE
pUOOPBI

bubmunoreka LIOK
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

DNEKTPUYECKUM TOK B paCTBOPAX U

6 pacriaBax 3JIEKTPOJIUTOB. | bubmmoreka [JOK
DIIEKTPOJIUTHYECKAS AUCCOIALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEeKTPUYECKUH TOK B ra3ax.

63 CaMoCTOsITeTbHBIN U | bubmuoreka [IOK
HECAMOCTOSITENbHBIN pa3psa. MomaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DJeKkTpudecKre npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 Bu6muotexa [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o06marmuii ypox 1 bu6nuoreka [IOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KoHnTtponbHast pabota mo Teme

66 «nekTpocratuka. [locTossHHBIN 1 bu6nuoreka [IOK
3JIEKTpUYEeCKUl TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3TUYHBIX Cpelax»

67 PesepBHbiil ypok. KonTponpHas | bubmmoreka [JOK
pabora o Teme "DneKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0o0maromuii ypok 1 Bu6muotexa [JOK

o temaM 10 kitacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/ff0c82ba
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11 KIIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypchbl
[TocTostHHBIE MATHUTHI U X
| B3anmMoJecTBHEe. MarHuTHOE IT0JIE. 1 Bbu6nmuoreka [JOK
Bektop MaruutHOM MHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKITMH
MarsuTHO€ 110J1€ IPOBOJHUKA C TOKOM.
2 OnrsIT Opcrena. BzauMoneiicTeue 1 buGnnorexa LIOK
P i https://m.edsoo.ru/ff0c98fe
MTPOBOTHUKOB C TOKOM
3 JlaGopatopnas pabora «3yueHue | 1 bubnuoreka [IOK
MarHUTHOTO IOJISI KATYIIKA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleiicTBMe MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.
4 JlaGoparopHnas pabora «MccaenoBanue 1 1 bubmorexa HOK
. patop P https://m.edsoo.ru/ff0c9acO
JEeWCTBUS MMOCTOSTHHOTO MarHuTa Ha
pPaMKy C TOKOM»
JleiicTBMe MarHUTHOTO TOJISI Ha
5 JIBUK ¢S 3apsKEHHYIO YaCTHUIL 1 bubmnorexa LIOK
YHYIo P o Y https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabora cunsl Jlopernna
DJnieKTpoMarHuTHas nHaykuus. [Totok
6 BEKTOpa MarHuTHOW uHAYKMu. IJC 1

WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
nHaykuu Gapanes



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

Jlaboparopuas padota «VccienoBanue
SABJICHU S BHGKTpOMaI‘HI/ITHOI\/'I

WHIYKIUD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C caMOMHIyKIUU.
DHeprusi MarHUTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnYecKkue ycTpoicTBa U UX
MIPUMEHEHHE: TOCTOSHHBIE MAIHUTHI,
SJICKTPOMAIrHUThI, 3JICKTPOABUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHII,
HWHAYKIMOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
moJie. DIEKTPOMAarHUTHAS WHIYKIIHS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas paboTa mo teme
«MarauTtHoe noJje. DJIeKTpOMarHuTHas
WHITYKITAS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0oOOIHBIE MEXaHHYECKHE KOIeOaHusI.
I"apmonnueckue KoneOaHusl.
YpaBHEHHE TapMOHUYECKUX
konebanuii. [IpeBpaiienue sHeprun

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopuas padota «VccrienoBanue
3aBUCHUMOCTH MEPHOa MAJTbIX
Kose0aHuil Tpy3a Ha HUTHU OT JJIUHBI
HUTU ¥ MacChl Tpy3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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UJeaTbHOM KOJIe0aTeTbHOM KOHTYPE.
AHaorust M1y MEXaHU4eCKUMHU U
ANEKTPOMArHUTHBIMU KOJIEOaHUSIMU

15

®opmyna ToMcona. 3aKOH COXpaHEHUS
OHCPTHUU B UACAIIBHOM KO.H€63.T€JIBHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarnmx
KoJieOaHusX. BeIHYKIeHHbIE
MeXaHHYeCcKHe Konebanus. Pe3oHanc.
BbIHYXICHHBIE 2JIEKTPOMArHUTHBIE
KoJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMEeHHbIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEACTBYIOLIEE 3HAYEHNUE CUIIBI TOKA U
HaIpsOKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoactso,
nepeaayda u moTpedaeHue
AJIEKTPUYECKON SHEPTUHU

19

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
re’HepaTopa nepeMeHHOro TOKa, JIMHUN
aNeKTponepenay

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU TIPU
IIPOM3BOCTBE IEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
AIIEKTPOIHEPTUH B IOBCETHEBHOM



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

JKU3HHU

MexaHuueckre BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuoa. Ckopocth

bu6mmoreka [IOK

21
pacupoCTpaHEHUs U IJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeynblie ¥ MPOIOIBHBIE BOTHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMArHUTHBIE BOJIHBI, UX
23 cBoKcTBa U ckopocTsh. [lkana bubmorexa [JOK
p ' https://m.edsoo.ru/ff0ccfe)
ANEKTPOMATrHUTHBIX BOJIH
[TpuHIHIBI paguOCBsI3U U
24 TeJIeBUAEHUs. Pa3BUTHE CPENICTB CBSI3H.
Panuonokanus
’5 Kontponbnas padota «Konebanus u bubnnorexa HOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonnHENHOE pacIpOCTPaHEHHE
26 CBI;Ta B OJTHOPO HIZ)I\/'I cpe epTOqeqHLIﬁ bubmorexa [TOK
AHOPOR pene. https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyd cBera
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoeHue n3odpakeHui B bubmorexa [TOK
’ P p https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
IIpenomnenue ceera. [lonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHblii bubmorexa HOK
yIp p - HPeA https://m.edsoo.ru/ff0cd7f6
YTOJI TTOJTHOTO BHYTPEHHETO OTPAKEHUS
29 Jlabopartopnast pabora «M3mepenune bubanorexa HOK

IMOoKas3aTciid MPEJIOMIICHUA CTCKIIa

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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Jlunssl. [TocTpoenue n3obpaxxeHuit B

30 muH3e. Dopmyna TOHKOM JIMH3BI. bubmmorera LHOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JTUH3bI
31 Jlaboparopnast pabora «MccnenoBanue
CBOMCTB M300paKEHUH B TIMH3AX)
Hucnepcus cera. Cl0XHBIN COCTaB
1 oenoro ceera. L{et. JlabopaTopras
pabora «HabmroaeHue nucnepcun
CBETa»
1 Wutepdepennus cera. Audpaxius bubmmoreka [IOK
ceera. JIudpaknunonHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckne MpuOOPHI M YCTPOUCTBA U
yCIIOBUS UX 0€301aCHOr0 MPUMEHEHHUS
['paHUIBI TPUMEHHUMOCTH
36 KJIaccnueckor MexaHuku. [loctynarsl bubmmoreka [JOK
CIIeIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3ameJieHne BpEMEHH U COKpaIlleHue bubmorexa [TOK
https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus U UMIYJIbC PESITHBUCTCKOM
38 yacTUIbl. CBSA3b MACChl C SHEPrUeH U bubmmnorexa [IOK
https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHsl IOKOS
39 KontponbHas padota «Onruka. bubmuorexa [JOK



https://m.edsoo.ru/ff0cdd1e
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OcHOBBI crielIMANIBHOM Teopun
OTHOCHUTEIIBHOCTI

https://m.edsoo.ru/ff0cf610

®otonsl. Dopmyna [Inanka. Dueprus u

bu6mmoreka [IOK

40
UMITYJTBC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBbITHE U HCCIIEN0BAHUE 56 [TOK
noNIMoTeKa
41 oroadekra. O A.T.
porospexr TIpITE! https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl portorddexra. YpaBHeHUE
42 aﬁHMTGIgI)Ha Hqi)l(b(I)OTOI)q)(geKTa bubmmorexa LOK
. ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotosddexra
Hasnenue ceera. Onwitsl [1. H.
43 JleOGeneBa. XumMudeckoe ACHCTBIE bubmorexa HOK
ACBA. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoiicTsa u
44 MPaKTHYECKOE TPUMEHCHHUE:
¢doTodrmeMeHT, GOTOAATYNK, COTHEUHAS
Oarapesi, CBETOAHMO]]
45 Pemenue 3agad no reme «JI€MEHTHI bubmuorexa [JOK
KBaHTOBOM ONTHKHN https://m.edsoo.ru/ff0d0302
Monens aroma ToMcoHa. OBITHI
46 Pesepdopna o paccesHuo o-4actu bubmorexa [TOK
PHOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHast MoJeIb aToMa
Bbu6nuoreka [JOK
47 IT b
OCTyTIaTRt bopa https://m.edsoo.ru/ff0dOafa
43 W3ny4enue u noriomeHue GoToHOB bubmmoreka [IOK

IPU TIEPEX0Ie aTOMa C OJTHOTO YPOBHS

https://m.edsoo.ru/ff0dOafa
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SHEPTUM Ha IpYyrou. Buasl criekTpos

49

BonHoBEIE cBOiicTBa yacTull. BoIHEI e
bpoiina. KopnyckynsipHO-BOJIHOBO#M
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE
U3IIy4eHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE paTMOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenunio cocrasa
PaZMOaKTUBHOTO U3TyYEHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(da-, 6era-, ramma-
u3iydeHus. BiausHue
PaZMOaKTUBHOCTH HA )KUBBIC
OpPTraHHU3MBI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
W3otombl. Anbda-pacna.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnan. ['aMMa-u3nydyeHue

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B SJpE.
SnepHsle peakuuu. S nepHBIN peakTop.
[Tpobnembl, epcreKTUBEL,
JKOJIOTHYECKHE aCIIEKTHI IACPHON
JHEPreTUKU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpBITHE
MO3UTpOoHA. MeTonbl HAOMIOACHUS U
PEruCTpalny 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMogecTBUA. ENUHCTBO
(bu3nuecKoil KapTUHBI MUPa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d0e38
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55

Bun 38é3nnoro ne6a. Co3pesnus,
HpKI/Ie 3Bé3I[BI, IJIaHCTHhI, UX BUAHUMOC
nBrokenne. ConHeyHas cCUCTeEMa

56

Comune. CoHeuHast akTUBHOCTD.
Ncrounuk sHeprun CosHua u 3BE31

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOM
nocneaoBaTeabHOCTU. BHyTpeHHee
ctpoeHue 38&31. CoBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBomtounu CoJiHIA U 3BE3]

58

Muneunsiit [Iyte — Hama [ManakTuka.
Ilonoxxenue n neuxxenne CoiHIa B
lanaktuke. ['anaktuku. YépHbIie ABIPHI
B AApax ralakTuk

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonTponpHas padora «D1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI»

62

O6o0maromuii ypok. Pois ¢husuku u
aACTPOHOMHUHU B YIKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJIoBeKa




63

O6o6maromuii ypok. Pois u Mmecto
(U3MKN ¥ ACTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

64

O6o06maromuii ypok. Posb
¢uznveckoii Teopuu B HopMUpOBaHUH
NPEJCTaBICHUN 0 PrU3NUECKON KapTUHE
Mupa

65

Oo6o06maromuii ypok. Mecto
(bU3UYIECKOI KapTUHBI MUPA B 00IIEM
pAay COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTABICHUN O IPUPOLIE

66

Pe3epBHbIil ypok. MarHuTHOE TIOJIE.
DneKTpOMarHuTHas UHAYKINS

67

PesepBubiil ypok. Ontuka. OCHOBBI
CIIELIMAIbHON TEOPHUH
OTHOCHUTEIIbHOCTH

68

Pesepnbiii ypok. KBanToBas ¢pusuka.
DneMEHTHl aCTPOHOMUU U
acTpo(U3HUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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