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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO ypOBHS HAa YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUM K pe3yJibTaTaM
OCBOGHHUSI OCHOBHOW 00pa3oBaTeNbHON mporpammsbl, mpeacTaBieHHbIXx B OI'OC
COQO, a Takxke ¢ yderoM (enepanbHO padoyell MporpaMmbl BOCIHUTAHUS H
KOHILIETILIUK TIpernojiaBaHus yuyeOHoro npenmera «®dusuka» B 00pa3oBaTesIbHBIX
OpraHu3aIUAX Poccuiickoi Oenepanuu, peanu3yIommx OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copepxanne mporpamMmbl MO (PU3MKE HaMpaBieHO Ha (opmHupoBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuaromuxcs 10-11 xmaccoB mpu
oOyueHuu ux Qu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/EATEIbHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBeTcTBYyeT TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANpPEIMETHBIM pPE3yJbTaTaM
OOy4eHHMs, @ TaKXK€ YUYUTHIBAET HEOOXOAMMOCTb peATM3alUN MEXIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHbIMU mpenMeramu. B Hei
OIPENENSAIOTCS OCHOBHBIE LIETM M3Y4YeHUs (PU3MKH Ha ypOBHE CPEAHEr0 OOILEro
o0Opa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTarpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no (u3mke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHMS Kypca (PU3MKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThl IO roJlaM 00yUYeHUS;

e coJiepKaHKE yueOHOTO mpeameTra « Pu3nka» mo rogamM oOydeHUsI.

®u3zuka Kak Hayka o HauOosee OOMIMX 3aKOHAX HPHUPOABI, BBICTYIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBII BKJIAJ B CUCTEMY
3HaHMI 00 okpy>xaromiem Mupe. IIIKoabHBIN Kypc GU3HKH — CHCTEMOOOPa3yOIIHiA
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3HUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuzmyeckoir reorpadueit u acrpoHomued. lcmosnb3oBaHME W AKTUBHOE
npuMeHeHue  (QU3MYEeCKUX 3HAHMM  OmpeAesseT Xapakrep U pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cQepe DHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTe€pHalOB C 3aJaHHBIMH CBOMCTBAMU M APYIHX.
W3yuyenne ¢Gu3MK BHOCUT OCHOBHOHM BKJIaJ B (DOpMHpPOBAHHE E€CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (OpMHUpPOBAHUE YMEHHUUN NPUMEHSThH
HAy4YHbIA METOJI MO3HAHUS NP BHITIOJHEHUU UMHU YUYE€OHBIX UCCIIEIOBAHUM.

B ocHoBy kypca ¢u3ukum s YpOBHS CPEIHETO OOIIero oOpa3oBaHUS
MOJIOXKEH pAX WAEH, KOTOpPhIE MOXHO pacCMaTpuBaTh KaK MPUHLUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCS JIOTHUECKH
3aBEPILICHHBIM, OH COJIEPKUT MaTepuall U3 BCeX pa3fesioB (PU3MKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (GU3UKH
OOBEIMHCH BOKPYr (Qu3Mueckux Teopuil. Bemymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIICCTBE U
ToJIe.

Hoes eymanumapuzayuu. E¢ peanmuzanusi NpeNrosiaraeT HUCMIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKW, OCMBICICHUE CBSI3U Pa3BUTHS
bu3uKkn Cc pa3BuTHEM OOIIECTBa, a Takke C  MHPOBO33PCHUECKUMH,
HPaBCTBEHHBIMHU U KOJIOTHYCCKUMU TIPOOIeMaMHu.

Hoess npuxnaomoit  uanpasnennHocmu. Kypc dusuku mnpeamnonaraet
3HAKOMCTBO C IMTUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
W3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes osxonocuzayuu peamuszyercs TMOCPEICTBOM BBEICHUS DJIEMEHTOB
CONlep)KaHMsI, TIOCBSIIICHHBIX OJKOJOTHYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakKe OOCYKICHHS
po0JIeM palOHATBHOTO MPUPOJIOTIONBE30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepHEBBIMU dJIEMEHTAMU Kypca (PU3MKM Ha YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus SBISAIOTCS (pusmdeckue teopuu (hopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpe MOCTPOCHHS (PU3UUECKOU TeOpUu, poiu (GyHIaAMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHCAHWS CCTECTBEHHO-HAYYHBIX SBICHHA W
MIPOIIECCOB).

CuCTeMHO-JeSITeIbHOCTHBIN TOAXO0/ B Kypce (DM3UKH peamu3yeTcs MpexIie
BCETO 3a CYCT OpPraHU3AIMH AKCIICPUMEHTATBHOU JCATEIHPHOCTH OOYYaAFOIIMXCA.
Jns 6a3oBoro ypoBHSI Kypca (U3HKA — OTO HCIOJIb30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX O3KCIEPUMEHTOB W  JTAOOpAaTOPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke oObeIUHEHBI B OOIIUN CIUCOK yYCHHUYECKHX
MpaKkTUYeCKux paboT. Brijenenne B yka3aHHOM TepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JUISI KOHTPOJII M OICHKH, OCYIISCTBISCTCS YYaCTHUKAMH
o0pa3oBaTeILHOIO TMpollecca UCXOMsl M3 OCOOEHHOCTEW TIUIAHUPOBAHUS W
ocHameHuss kaOuHera ¢usmku. IIpm d>ToM  oOecrieunBacTCs  OBJIAJICHHUE
OOyYaroIMMHUCST YMEHUSIMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEIOKCHHBIX THITOTES.

Bonbioe BHMMaHWE YACISICTCS PEIICHUIO PACUYCTHBIX M KadyeCTBEHHBIX
3amad. [Ipu 3TOM U pacyEeTHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33a/1a4él C SIBHO
3aJIaHHOM (PU3UYECKON MOJIETIBIO, TTO3BOJISIONINE MPUMEHSATh H3yYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, TaK U WHTETPUPYS 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
oOBbsICHEHHE TMpOoTeKaHusi (U3MYECKUX SIBJICHHM M MPOIIECCOB B OKPYKArOIIEH
KU3HHU, TpeOyrolue BbIOOpa (QU3MYECKONW MOJEIM Il CHUTyallud IPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanuamu DIOC COO x MarepuasbHO-
TEXHUYECKOMY oOecneyeHnio y4eOHOro rpoiecca 0a30BBIi YpOBEHb Kypca
(bU3MKK Ha yPOBHE CpeIHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThCsl B YCIOBUSIX
peAMEeTHOro KaOuHeTa (M3MKUA WIM B YCIOBUSX HHTETPUPOBAHHOrO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO HHKiIa. B kabuHere (QU3UKU TOIKHO OBITH
HEe0OXoMMoe J1abopaTopHOE€ O0OOpYJAOBaHUE JJIS BBINOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YUYCHHUYECKUX MPAKTUUECKUX paboT U JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyZoBaHHE (POPMHUPYETCSI B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIBbHOM JOCTAaTOYHOCTH U 00ECHeuYMBaeT IOCTaHOBKY
NEPEYUCICHHBIX B TMporpaMMe Mo (U3MKe KIIOUEBBIX JEMOHCTpAlUd IS
UCCIICIOBAaHMSI  M3yYaeMbIX SIBJICHMA H  TPOIECCOB, OMIHUPUYECKUX |
(GyH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JIaGopatopHoe 000OpyAOBaHHE [Js1 YYEHHYECKUX MPAKTHUYECKHX padoT
dopMupyercss B BUJIE TEMATUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacycTe
OJJHOTO KOMIUJIEKTa Ha JABYX oOyuwatommxcsa. TemaTuyeckue KOMILIEKTHI
nabopatopHOTO 000pYyAOBaHUS JOJDKHBI OBITH TMOCTPOCHBI HAa KOMILIEKCHOM
UCTIOJb30BAaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMHU LEJISIMUA U3y4YeHUs (PU3UKH B 00I1IEM 00pa30BaHUU SIBISIOTCS:

e (opMupoBaHHE WHTEpeca M CTPEMJICHUS OOYyYaloUMXcsi K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaldbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOILICHUS K OKPY KAIOIIUM SIBJICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yibTara H3YUYCHHs
OCHOB CTPOCHHMSI MaTepH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE€ YMEHHUH OOBSICHATH SBJIEHUS C HCIOJIb30BAaHUEM
bu3nyeCKUX 3HAaHUM U HAYYHBIX J0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (PU3MKK A Pa3BUTHUS APYTUX
€CTECTBCHHBIX HAYK, TEXHUKH M TEXHOJIOTH.

JlocTkeHne ATUX Ieei 00ecrednBaeTCsl pelIeHHeM CIEeIyIONNX 3a1ad B

npoliecce 3ydeHust Kypca QU3MKM Ha YPOBHE CpeIHEro o01ero o0pa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBl  3HaHUH 00  o0mux  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, SJIEKTPOJAUHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (dopMupoBaHHE yMEHHMI TPUMEHATH TEOPETHUECKUE 3HAHUSA IS
OOBbsICHEHUS (PU3NYECKUX SBJICHUW B TPUPOAE U IS TPUHATHS
MMPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOEHME CIHOCOOOB pEIICHHS pa3JIMYHBIX 3a1ady C SIBHO 33JaHHOU
bu3nueckoil MoOAeNblo, 3aJad, MOJPa3yMEBAIOIIMX CaAMOCTOSTEIbHOE
co3faHue (pU3NIeCcKor MOJEIH, aJleKBAaTHON yCIIOBUSAM 3a/a4H;

e TMOHMMaHUE (PU3NUECKUX OCHOB M MPHUHIMIOB JACHCTBUS TEXHHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, MX BIHMSIHUS HAa OKPYKAIOLILYIO
cpeny;

e OBJIAJICHUE METOJAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U IMPOBEIACHUS
bu3MUeCKUX SKCIEPUMEHTOB, aHajdu3a W WHTEpHpeTanud uHbOopMaIuu,
OIpPEENEHHS TOCTOBEPHOCTH MOJYYEHHOTO Pe3yibTaTa;

e CO3JIaHHE YCJIOBHI IJisl Pa3BUTHS YMEHUN NMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusydyenue ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcsa 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipepyaraempiii B mnporpamMme 1o (U3MKE NEpedyeHb JTa0OpaTOPHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [E€JaeT BbIOOP
mpoBeneHusl 1abopaTopHbIX pPabOT M OMBITOB € YYETOM HMHAMBUAYaJTbHBIX
0COOEHHOCTEH 00YyUaIOIUXCSl.



COAEPKAHUE OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'0 O3HAHUS

@duznka — Hayka o npupozae. HaydHble METOIBI MO3HAHUS OKPYXKAIOILIErO
Mupa. Ponp dkcrepuMeHTa M TEOpMHM B IIPOLECCE ITO3HAHUSA IIPUPOJBI.
OKCIIEpUMEHT B (pU3HKeE.

MonenupoBanue ¢u3NUECKUX SBICHUM M mpoueccoB. HayuHble TUmoTes3bl.
®dusnyeckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u mecto ¢usuku B (GOpMHPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

Ananoroele U 1U(GPOBBIE M3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABKeHHE. OTHOCUTEILHOCTh MEXaHMYECKOTO JIBHXKCHUSI.
Cucrema otcuera. TpaekTopusi.

ITepemelnienne, CKOpocTh (CpedHssl CKOPOCTb, MTHOBEHHas CKOPOCTh) U
YCKOPEHHE MAaTEpUAIbHOW TOYKH, MX MPOEKIMH HAa OCU CHCTEMBI KOOpJWHAT.
CnoxeHue nepeMeneHnil U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABMXKeHue. ['paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, MYTH ¢ TEpEeMEICHUS
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoOosiHOE TajzieHre. Y CKOpeHre CBOOOTHOTO TaICHHUS.

KpuBonuneinoe  aBwxeHue. JIBW)KEHHE  MaTE€pUATBHOWM  TOYKH IO
OKPY>KHOCTH C IIOCTOSHHOU I10 MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIUHENHAS
ckopocTh. [leprnon u yacrtora obparenus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTPONCTBA W NPAKTHUYECKOE MPUMEHEHHE: CIHAOMETP,
JBH>)KCHUE CHAPSOB, LIEMTHBIE U PEMCHHBIE TIepeaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WIUTIOCTPALMS KHHEMATUYECKUX XapaKTePUCTHUK
JBH>KCHUS.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenue nBuxeHus tena, OPOIIEHHOTO TOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOHOTO Ma/IeHHUs.

Hanpasnenue ckopocTu npu IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii axcnepumenm, nabopamopmsie pabomoi

N3yyeHne HEPAaBHOMEPHOIO JIBUKEHHSI C LEIBIO ONPEAECICHUS] MTHOBEHHOM
CKOPOCTH.

HUccnegoBanne COOTHOLICHUSI MEXIY IyTSAMHU, MPOWICHHBIMHA TEIOM 3a
MIOCIICIOBATENbHBIC PABHBIE NIPOMEXKYTKHM BPEMEHU IMPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYAJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenue nBukeHUs MapuKa B BA3KOU KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAILHO.

Tema 2. lunamuxa

[Ipuauun  otHocurensbHOCcTH  [ammnes. IlepBwlii  3akoH  Hbrotona.
NHepunalibHbIE CUCTEMBI OTCUCTA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cuil. Bropoi 3akoH HeroToHa
JUIS. MAaTEPUAIIbHOW TOUKHU. Tpernil 3aKkoH Hpr0TOHA JIs1 MaTepUAIBHBIX TOUYEK.

3akoH BcemupHoOro TtaroreHus. Cumima Ttsoxectu. llepBas KocMuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoyibxkeHus, kadeHus). Cuia tpenus. Cyxoe
Tpenue. Cuma TpeHus CKOJbXEHUs U cuia TpeHus: nokos. Koadduiment tpenus.
Cuita conpOTUBIIEHUS PU IBUKEHUU TEJA B dKUJKOCTH WUJIU Ta3e.

[TocTymarenbHoe U BpaiaTeIbHOE JBMYKEHNE aOCOTIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpaimieHusa. [lnedo cuibl. YcioBust
pPaBHOBECHS TBEPJIOTO TEJIa.

TexHuuecKkne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TMOJALIUITHUKY,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME HHEPIUH.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuit.

CrioxeHune CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHeHUE CHJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBusi paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii akcnepumenm, nabopamopmsvie pabomol

N3ydenne aBmxeHnus Opycka Mo HaKJIOHHOM MIIOCKOCTH.



Uccnenoanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT uX JAehopMariui.

Uccnenoanne ycinoBuil paBHOBECUS TBEPAOro Tejla, HUMEIONIETO OCh
BpAILICHUA.

Tema 3. 3axkonvl coxpanenus ¢ mexaHuke

Nmnynbc MatepuaibHOM TOYKHM (T€la), CUCTEMbl MaTEPUAIbHBIX TOYEK.
NMnynbe cUIIbl M U3MEHEHUE HUMITyJbCa Tela. 3aKOH COXPAHCHUSI HMITYJIbCa.
PeakTruBHOE IBHKEHUE.

PaboTa cuiibl. MOITHOCTD CHJIBI.

Kunernyeckass sHepruss MarepuaqbHOM TOUYKH. Teopema 00 H3MEHEHHUH
KUHETUYECKOU SHEPTUU.

[TorenuuanbHas SHEPrusl. [TorenuuansHas SHEPTUs yIpyro
nepopMmupoBaHHoil  mpyxkuHbl. [loTeHuuanbHas  SHeprusi Tena  BOJW3HU
MOBEPXHOCTH 3€MIIH.

[ToreHUMaNbHBIE U HENOTECHLIHAIbHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTECHIMAIBHBIX CHUJI C MU3MEHEHHEM MEXAHUYECKOW SHEPrUU CUCTEMBbI TeEIl.
3aKOH COXpPAHEHUSI MEXaHUYECKON YIHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckre ycTpOCTBa M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[Tepexo MOTEHIIMATEHOM YHEPTUN B KWHETUYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3ydenune abCONMIOTHO HEYNPYTOTO yAapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

Uccnenosanue cBsizu pabOThl CUJIbI C U3MEHEHUEM MEXaHWYECKOW HHEpPruu
TeJla Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJiekyasipuasi pu3uKa ¥ TEpMOAMHAMHUKA
Tema 1. Ocnoevt MO1€KYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrtep IBIKECHHS U
B3aUMOJICMCTBUSI YaCTUIl BellecTBa. MOJENIN CTPOCHUs Ta30B, XKUIKOCTEH U
TBEPJIBIX TEJI U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE TUX Mojeleil. Macca u
pa3mepsl MosiekyJl. KonunyectBo BemectBa. [locTtosiHHas ABoraipo.

TermnoBoe paBHOBecue. Temmepatypa u ee usmepenue. llkana Temneparyp
Lenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETHYECKOW TEOpUHU HJcalbHOro Ta3a. AOCOJIOTHas TemIeparypa Kak Mmepa
CpeIHEN KWHETHMYECKON SHEPruy TEIUJIOBOTO JBWXKEHHsS dvactul raza. [llkana
temnepatyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHEe MeHaeneera—KiamnepoHa.
3akon JlanbToHa. M3omporiecchl B UACaIbHOM ra3e C MOCTOSIHHBIM KOJWYECTBOM
BemecTBa. ['paduyeckoe MPEACTABICHHE W30IMPOIECCOB: HW30TEpPMa, H30X0pa,
n3o0bapa.

TexHuyeckre yCTpOICTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, doTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnbiThl 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKECHUSI.

Mopens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aIMOJIEUCTBHS.

Mogens, WUTIOCTPUPYIOIIas IPUPOy AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIONIUE YPABHEHHE COCTOSHHUS HJICAIbHOrO Trasa,
H30IPOIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHHUI
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3ayXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXIY MapaMeTPaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocrosvl mepmoounamurku

TepmonuHamuueckass cucrema. BHYTpeHHSE SHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U CTIOCOOBI e¢ n3mMeHeHus1. KommuecTBo TerioTsl U pabota. BHyTpeHHsist
BHEPrusi  OAHOATOMHOTO  HJEAIbHOrO  Ta3a.  Buael  Temsonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3ITyYeHUE. Y IeJIbHAs TEIIOCMKOCTh BEILECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsatne 00 amuabaTHOM mpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHa TEPMOJMHAMUKH K H3ompoleccam. ['padudeckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuk. HeoOpaTuMocTh Mpo1ieccoB B MPUPOJIE.

TemnoBble  mamuHbl.  [IpuHIUMIBI ~ AEWCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi HHEPrUM B TEIUIOBBIX MainHaX. KoadduiueHt moiae3Horo
nevictBus TermoBod mammHbl. [lukn KapHo u ero kosdduimeHT mosie3HOro
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TEIUIOIHEPTETUKH.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJMWIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPTUM Tejla MPU COBEPIICHUM PAOOTHI: BHUICT
npoOKK U3 OYTBUIKM TOJ JCHCTBHEM CKAaTOro BO3iAyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUs (BHIEOAEMOHCTpALUA).

N3meHenue BHyTpEeHHEH SHEpruu (TeMIEpaTyphl) Teja MpH TeIionepeaye.

OnbIT 1Mo aaunabaTHOMY pacCUIMPEHUI0 BO3AyXa (OMBIT € BO3MYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATEIIsI BHYTPEHHETO CTOpPaHusi, pEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3mepenune yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanun eeuwecmea. Dazoewvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. McnapeHue U kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwllieHHbld map. YaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KATICHUSI OT 1aBJICHHUS.

TBépnoe Teno. Kpucrainuyeckue u amopdHbie Tesna. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble MaTtepuanbl. [LiaBieHue wu
KpUcTayuM3anus. Y aelbHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHuUE TEMI0BOTO OajiaHca.

TexHuyeckre yCTpOCTBA W NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpPHUasoOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl U3MepeHus BIAXKHOCTH.

Hab6nronenue HarpeBanust  IIaBJI€HUS KPUCTAJUTMUECKOTO BEIIEeCTBA.

JleMoHcTpalusi KpUCTasioB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3mepenre OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. DiekTpoAuHAMUKA
Tema 1. Inekmpocmamuka
OnekTpu3anus Tel. OJNEeKTpUuyYecKud 3apsa. JlBa BuJa SIEKTPUYECKUX
3apsanoB. [IpOBOJHUKH, TUANEKTPUKKA W TOJYINPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO0 3apsija.
B3aumogeiictBue 3apsinoB. 3akoH KynoHa. To4euHbII 31EKTPUUECKUI 3apsil.
Onextpuyeckoe noyie. Hanpsok€HHOCTH anekTpudeckoro mostst. [TpuHoun



CYHEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JIMHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
OJISL.

Pabora cun  snektpocrarnueckoro  mojs.  [lorenmman.  Pa3HocThb
MOTCHIMANOB. [IpOBOOHUKM W AUABIEKTPUKU B SIIEKTPOCTATUYECKOM  IIOJIE.
Jwusnextpuueckasi MPOHUIAEMOCTb.

OnekTpoemMkocTb. KonaeHcatop. DIeKTpOEMKOCTh MJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsHKEHHOTO KOHZIEHCATopa.

TexHuyeckne yCTpOMCTBA M NPAKTHYECKOE IIPUMEHEHME: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allluTa, 3a3eMJICHUE DJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

IIpOBOIHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMBIIEKTPUKH B AJIEKTPOCTATUUECKOM I10JIE.

3aBUCUMOCTh  DAJICKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIaau
IJIACTUH, PACCTOSHUS MEXKAY HUMHU U TUIEKTPUUECKOU IIPOHULAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtii 21exmpuueckuii mok. Toku 6 paznuunvix cpeoax

OJEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUUYECKOTO TOKAa.
Nctounuku Toka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpsikenune. 3akon OMa 71 yyacTka LEnu.

DJIEKTPUYECKOE COMPOTUBIICHHE. Y IEIbHOE COIMPOTUBIECHUE BEUIECTBA.
[TocnenoBaTenbHOE, MAPAILIEITBHOE, CMELIAHHOE COCIMHEHNE IPOBOJHUKOB.

Pabora osnextpuueckoro Toka. 3akoH Jxoyns—JleHma. MomrHOCTh
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHUE NCTOUYHHUKA TOKA.
3axoH Oma Jij1s1 TOJTHOM (3aMKHYTOM ) AJieKTpruyeckoi 1enu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAsT ~ MNPOBOAMMOCTH  TBEPABIX  METAIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TemmepaTypbl. CBEpXIpOBOUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYUYKOB.

[TosyripoBOIHHKH. CobOcTBeHHas 151 MIPUMECHAS MIPOBOJAUMOCTD
noJrynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBEIE TIPUOOPHI.

ONEeKTPUYECKU TOK B  pacTBopax M  pacIjiaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.



OnekTpudeckuii TOK B razax. CamMoCTOATENbHBI M HECAMOCTOSITEIbHBIN
pa3psa. Monuus. [Inazma.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJITMETpP, PEOCTAaT, HCTOYHUKH TOKA, DSJIEKTPOHAIPEBATEIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN THOJ,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAIIPSIAKEHUS.

3aBUCHUMOCTh CONPOTUBIICHUS LIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
TJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

CMelaHHOe COeTMHEHNE ITPOBOIHUKOB.

[IpsmMoe wu3MepeHHe >IEKTPOJBHXKYIIeH cuibl. KopoTkoe 3ambIKaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

IIpoBOIMMOCTE JIEKTPOIUTOB.

W ckpoBo# paspsi U MPOBOIUMOCTB BO3yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD JTUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

M3yueHue CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne 3NIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKAa U €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

Habmronenue amekrpoiusa.

MeknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kiacce ocylecTBisercs ¢
YYETOM COJEPXKATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMu MaTeMaTHKH,
Ouonoruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4yHbId (aKT, TUnoresa, (pu3nyeckas BEIWYMHA, 3aKOH,
TeopHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHUCTEMbl YpaBHEHMH, JIMHEHHas (QyHKUUA,
napaboma, runepOosnia, ux rpaduku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMH HA OCU KOOPJUHAT, CI0)KEHHE BEKTOPOB.

buonocus: mexanmdeckoe JABMIXKEHUE B KUBOU mpupoje, auddysus, ocmoc,
TEIMJI000MEH JKMBBIX OPTaHU3MOB (BUBI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPJBIX TEN, KUJIKOCTEN U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs AUCCOLIMALIMS,
rajJbBaHUKA.

l'eocpaghus: BNaxXHOCTb BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABUKCHHUH C HCIOJIB30BAHMEM MEXAHHU3MOB,
y4€T TpEHUsT B TEXHUKE, MOJIIWIHUKH, HCIOJIb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W JPYrUeE), ABUTATellb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHa, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
IOJlyUYE€HUSI COBPEMEHHBIX MAaTEpUajoB, B TOM 4YHCIE HAHOMATEpUAJIOB, MU
HAHOTEXHOJIOTHH, JJIEKTPOCTaTUYECKas 3allluTa, 3a3€MJIEHUE AJIEKTPONpUOOpOB,
KCEpOKC, CTPYHHBII MPUHTED, AIIEKTPOHArpeBaTEIbHbIE pUOOPBHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. DiekTpoauHAMUKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUA

ITocTostHHble ~ MarHuThl.  B3auMojelcTBUE  MOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe 1oje. BexkTop MarHuTHOW WHAYKUMH. [IpuUHIMI cynepno3unuu
MarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKIMU. KapTuHa JMHUN MarHUTHOU
WHYKIIUU TOJIS TOCTOSIHHBIX MarHUTOB.

MarauTHOe TMOJie MNPOBOJAHMKA C TOKOM. KapThHa JWMHHUN WHIYKIUU
MarHUTHOTO TOJS JJIMHHOTO MPSIMOTO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJib U HallpaBJICHHE.

Cuna Jlopeniia, €€ MOIy/Ib U HaIlpaBjieHUE. [[BUKEHUE 3apsSyKEHHON YaCTUIIBI
B OJJHOPOJHOM MarHuTHOM IoJjie. Pabota cunbl JlopeHma.

SIBiieHue 3NEKTpOMarHUTHOW MHAYKUMH. [IOTOK BekTOpa MarHUTHOU
MHAYKUAW. OJIEKTPOABMKYIAs CUjla WHAYKIUU. 3aKOH DSJICKTPOMArHUTHOM
nHaykiuu dapanes.

BuxpeBoe »snexkTpuueckoe Tmosie. DJIEKTPOABMKYIAS CHJIa WHAYKUIUH B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuio Jlenua.

NHayKTUBHOCTh.  SIBlIEHME CAMOWHIYKIMHU. OJIEKTPOABUXKYILAS  CHUJA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO TOJIS1 KATYILIKH C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTpOMCTBA M MOPAKTUYECKOE MPUMEHEHHE. IOCTOSIHHBIE
MArHUThl, AJEKTPOMATHUTBI, AJIEKTPOJBUIATENb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIuHYMY UHTYKIIUY MAarHUTHOTO TOJISI.

B3auMojeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlevicTBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SBNeHNE SIEKTPOMATrHUTHOW UHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTB JJICKTPOJABHKYIIEH CHUJIBI MHAYKIIMM OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKa.

SIBneHne CAaMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabonivl

N3ydeHne MarHuTHOTO MOJISL KaTYIIKU C TOKOM.

UccnenoBanue AeiicTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSiBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

Pa3nea 5. Kote6anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHble Kojaedanus

KonebarensHast  cucrema. CBOOOIHBIE  MEXaHUUYECKHE  KOJIcOaHUS.
["apmonnyeckue konedanus. [lepuoxa, yactora, amrmuTyaa U Qasza KojaeOaHHil.
[IpyXMHHBIA MasTHUK. MaTreMaTU4eCKUN MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHEpruu Npy TaApMOHUYECKUX KOTeOaHUSIX.

Konebarenbupiit  koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOIMS MEXAYy MEXaHWYECKUMU U
AIEKTPOMArHUTHBIMU KoJjieOaHusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
HHEPrUu B UJEATBHOM KO0JIEOATEIbHOM KOHTYPE.

[IpencraBieHue o 3aTyXaroluX KojeOaHUsAX. BrIHYX/I€eHHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BeiHy Xk 1€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHHUS.

Ilepemennpiii  TOK. CHHYCOMZANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE M JACHCTBYIOIee 3HAUY€HHE CHJIbl TOKa U
HaIpsHKEHUS.

Tpancopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrUr. DKOJIOTMYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpo3Hepruu. KynbTypa
VCITOJIB30BAHUS JIEKTPOSHEPTUH B IOBCETHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA M IIPAKTUYECKOE INPUMEHEHHUE: JJIEKTPUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JIMHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoseOaTeNbHOM CUCTEMbI (MPY>KUHHBIM WU
MaTeMaTUYECKUI MasITHUK).



Habnronenue 3aryxaromux KojaeOaHui.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CB0OOOIHBIC JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUST OT BPEMEHU) JIJIs
AIIEKTPOMArHUTHHIX KOJIeOaHUM.

Pe3onanc mnpu mocienoBaTEIbHOM COEJUHEHHM PE3UCTOpa, KaTyIIKU
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mojiesib TMHUY 3JIEKTPOIIepeaauH.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomaol

WccnenoBanue 3aBUCMMOCTH TIEPHOJa MAJIBIX KOJIEOAHUM Ipy3a HA HUTU OT
JUTUHBI HUTU U MaccChl Tpy3a.

UccnenoBanne nNepeMEHHOr0 TOKa B LEOM M3 MOCIEI0BATEIIBHO
COEIMHCHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmMpOMAZHUMHbLE 80JIHbL

Mexannueckue BOJHBI, ycinoBus pacnpoctpaHeHusa. Ilepuon. CkopocTb
pacrpocTpaHeHuss U JjiMHa BoOJIHBL. [lomepeuHble W TPOJOIBHBIE BOJIHBI.
HNurtepdepenius u nudpakius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, MpeJIOMJICHUE, ToJsipu3anus, Tudpaxuus,
unTepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 3J€KTPOMArHUTHBIX BOJIH. [I[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLIMIBI paguoCBsI3U U TeleBUuAeHUsA. Panronokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHudyeckre yCTPOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paanoNpUEMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBU-nieup.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Kone6mronieecst Teo Kak UICTOYHHUK 3BYKa.

HabGnronenue otpakeHus: 1 MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeninm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOmnronenue cBsi3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M U
4aCTOTON KOJIeOaHMIA.



HccnenoBanue  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpaXKEHHUE,
npesioMJIeHUE, MoJspu3anus, Judpakius, uHTephepeHITus.

Tema 3. Onmuka

I'eomerpruueckas ontuka. [IpsMonuHENHOE pacnpoOCTpaHEHHE CBETA B
ogHopoaHou cpeae. JIyu cBera. ToueyHbIM HCTOYHHK CBETA.

OTtpaxxenne cBera. 3aKOHbI OTpakeHUs cBetTa. [locTpoeHne n3o00pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblld yroja MOJIHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CnoxHbli coctaB 6enoro cBera. L{Ber.

ColOuparomyie u pacceuBaromve JuH3bl. ToHkas JnuH3a. DOKycCHOE
pacCTOsIHME W ONTHYECKas cuila TOHKOW JmH3bl. [locTpoeHne n300paxkeHuid B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JaBaeMo¢€ JIMH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITHKHU.

BonnoBas ontuka. Wutepdepenmusi cBera. KorepeHTHble HMCTOUYHHKHU.
VYcnoBuss HaOMOOEHWS MAaKCUMyMOB M MHUHHMYMOB B HWHTEp(EpPEHIMOHHOU
KapTUHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemeTka. YcCIoBUE HaOIIOIEHUS
[NIABHBIX ~MaKCUMYMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonsapu3zanus ceera.

TexHuyeckre yCTpOWCTBAa M TMPAKTUUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, TPOCKIIMOHHBIA armapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, MU (PPaKIIMOHHAS PEIICTKA, TIOJISIPOH/I.

Jlemoncmpayuu

[IpsAMONMHEHOE paclpOCTPAaHEHHUE, OTPAKEHUE M TNPEIOMIICHHE CBETa.
OnTtuyeckue mpruOopsHI.

[TonHoe BHyTpeHHee oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue CBONCTB U300paKeHUHN B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHIny cBeTa.

Hab6nronenue nudpakium crera.

Habmronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIbIO PU3MBI.

[Tonyuyenue ciekTpa ¢ MOMONIbIO AUGPAKIUOHHON PEHICTKY.

Hab6nronenue nonspusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol



N3mepenune nokasaresns npeoMIICHUs CTEKIIA.
UccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cienHaJILHON TEOPUH OTHOCUTEIBLHOCTH

['pannnbl  NPUMEHHMMOCTH  KJIAaCCHYECKOM  MexaHuku.  [loctymartsl
CIEHUAIBHOW TEOPUM OTHOCUTENBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAKyyMe€, IPUHIINI OTHOCUTEJIBHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHEPrus U UMITYJIbC PEASATUBUCTCKON YACTHUIIBIL.

CBsI3p MacChl C DHEPTUEH U UMITYJIbCOM PEIIATUBACTCKON YaCTULIbL. DHEPTU
IIOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmul K6anmoeoi OnmMuKU

®otonbl. opmyna [1nanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOM. DHEPruUs
U UMITYJIbC (POTOHA.

OtkpsiTue u uccnegoBanue poroddpdexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dboroaddexra. YpaBHenue DiiHmreiHa s Gotorddekra. «KpacHas rpaHunia»
dboToaddexra.

JlaBnenne ceera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: (POTODIEMEHT,
dboTomaTYMK, CoJTHEUHas Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(QHeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

NccnenoBanue 3ak0HOB BHEITHETO (poToapdekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Peszepdopaa mo paccessHuIO o -4acTHII.
ILmanerapnas mopens aroma. Ilocrymatel bopa. M3nydyeHwe W moriomieHue
(GOTOHOB TpU TEpEexoj€ aToMa C OJHOTO YPOBHS JHEPruv Ha Apyrou. Bumsi
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJAOPO/a.

BonnoBeie cBoiicTBa yactul. Bonnel ae bpoiinsa. KopnyckynspHo-BoTHOBOM
JTyaJin3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Mognens onbita Pesepdopra.
Onpenenenue JUIMHBI BOJIHEI JIa3epa.
Hab6nronenue muHeHYaThIX CIEKTPOB U3ITYyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi
Habmronenue nuHe4aToro cnekTpa.
Tema 3. AmomHuoe a0po
OKCIEpUMEHTBI, JTOKa3bIBAIOIIUE CIIOAKHOCTh CTpoeHus sapa. OTKpbITHE
pagunoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompedeneHuro  cocTaBa
paavoakTuBHOrO u3dayuyeHus. CBoiicTBa anbda-, OeTa-, ramMma-u3JIy4deHUs.
Bimsitnue paaoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE npoTOHAa W HelTpoHa. HykinonHas Mopens sanpa IeiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M3oTomnsl.
Anbsda-pacnaa. ODJIEKTPOHHBIM M TO3UTPOHHBIM Oera-pacnajn. ['amma-
U3JIly4eHre. 3aKOH PaJuOaKTUBHOIO pacIaia.
DOHeprus CBA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jlepekt Macchl sapa.
SAnepnbie peakuuu. Jlenenue u CUHTE3 SIEp.
Anepnsiii peaktop. Tepmosinepubiii cunte3. [IpoOiaemMbl U EPCIIEKTUBbI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKHUE aCIIEKThI IEPHON SHEPTETHKHU.
DneMeHTapHble YacTULlbl. OTKPBITHE IO3UTPOHA.
MeTop1 HAOMIOIEHUS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHIL.
dyHIaMeHTalIbHbIE B3auMoieicTBUs. EMUHCTBO (u3nueckoii KapTUHBI MUpA.
TexHuyeckue yCTpOHWCTBA U NPAKTUYECKOE NMPUMEHEHHUE: TO3UMETpP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CUeTurK MOHU3HUPYIOIINX YaCTHIL.
Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM QoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

OTarnbl pa3BUTHSL aCTpOoHOMUU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3Bé3gHoro Heba. Co3Be3mus, sSpKHe 3BE3/bI, IUIAHETHI, WX BHIAMOC
JIBHKEHHE.

CoiHeuHast cucreMa.

Connne. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum CoJiHIIA W 3BE3[I.
3B€3/Ib, UX OCHOBHBIC XapaKTEPUCTUKU. [[harpamma «CHEKTpaJbHBIM KJlacc —
CBETUMOCTBY». 3BE3bI TJIABHOHM ITOCJIEA0OBATEIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETHMOCTbB» JJIsl 3B€3]1 TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpEeHHEE CTpOeHUE



3Be311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunstii ITyTe — Hama I'anaktuka. [lonoxxenue m aBmwxenue CoyHLA B
["amakTrke. Tunsl rasakTuk. PaguoranakTuku U KBazapbl. UepHbIE IBIPBI B SApAX
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa06ma. Paz0eranme rajgakTuk.
Teopus bonbiioro B3peiBa. PeMKTOBOE U3ITyYCHHE.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepemennsie mpo0aemMbl aCTPOHOMUHU.

Vuenuueckue nabnrooenus

HaGnronenusi HEBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN JJI ONpeeNIeHUs MOJI0KEHUsI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/11s1 CEBEPHOro MOJYyIIApUs U IPKUE 3BE3/bI.

Hab6nronenus B Teneckon Jlynsl, mianet, Mneunoro IlyTu.

O06o00maronee NMOBTOPEeHUE

Ponp Qusuku u acTpOHOMHM B SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COIIMATILHOM M ATUUYECKOU cepax NesaTeIbHOCTH YeIOBEKa, POJib U MECTO (U3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOU KapTHHE MUPA, pOib (HU3UIECKON TeOpuun
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (QU3NUECKOW KapTUHE MHUpPA, MECTO
bu3nYecKoil KapTUHBI MUpPA B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOIE.

MeknpeaMeTHbIe CBA3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 Kjacce ocCyImiecTBIsS€TCs ¢
YYETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMOJIOrMU, XUMHH, reorpaduu U TEXHOJIOTUH.

Medswxcnpeomemuvie nousimusi, CBA3aHHBIE C MU3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHHE, HAay4yHBIM (akT, rumore3a, Qu3nyuecKkas BEJIUYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemwieHUE CUCTEMbl YPaBHEHUW, TPUTOHOMETPUUYECKUE
GyHKIMKA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOCKIHUH HAa OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUMH, MNpPU3HAKU TMOJI00US TPEYroJbHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TUIOCKUX (pUryp u o0bema Ted.

buonoecus: »nextpuueckue SBICHUS B KUBOM mMpuUpone, KojedarelbHbIe
JBUKEHHS B )KUBOW IPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMUBOMW MPUPOJE, IEHCTBUE
paavanuy Ha )KUBbIE OpTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX
TEJ, MEXaHW3Mbl O0pa30BaHUs KPUCTAUIMYECKOM PpEIICTKH, CHEKTPaJbHbIN
aHaus.



l'eoepagusa: MarHUTHBIE TIONIOCAa 3€MJIM, 3aJeKH MArHUTHBIX DY,
(boTOCHEMKA 3eMHOM MOBEPXHOCTH, MPEJCKAa3aHUE 3eMIIETPSICEHUI.

Texnonoeus: NWHUW BJIEKTpPOIepenay, TEHEpaTop TMEPEMEHHOTO TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS TI€4Yb, pajap, PaauONpPUCMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBY-meub, MpOEKIMOHHBINA ammapaT, BOJOKOHHAs OITHKA,
coJiHeYHas Oarapes.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHET'O OBIIIETI'O OBPA3OBAHUA

OcBoenue ydeOHOoro mpeamera «®Dusuka» Ha YpPOBHE CPEIHETO OOIIETO
oOpazoBaHus (0a30BbI YPOBEHB) JOKHO OOECIEUUTHh TOCTUKEHUE CIICTYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHMS y4eOHOTro npenmera «Du3ukay JOHKHbBI
OTpaxaTh TOTOBHOCTb M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIIMEH JTUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAlli, TO3WUTHUBHBIX BHYTPEHHHX  YyOEKICHUH, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OTIbITA W OTBITA JCSITEIIbHOCTH B TMPOIECCE peaTn3allid OCHOBHBIX HaIlpaBJICHUMN
BOCITUTATEIHHOU JIEATEILHOCTH, B TOM YHCIIC B YACTH:

1) rpaaaHCKOr0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YUAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIICUETIOBEYECKUX T'YMAHHUCTHYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIHHOCTh B MHTEpECaxX TPa)kIaHCKOTO
oO0IIIecTBa, y4acTBOBATh B CAMOYTPABICHUH B 00pa30BaTEIIbHON OpraHU3aIlNH;

yMEHHUE B3aMMOICHCTBOBATH C COITMATBHBIMA HHCTUTYTaMH B COOTBETCTBHUU C
X QYHKIIUSIMH U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUW W BOJIOHTEPCKON JACATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMA:

c(hopMHUPOBAHHOCTH POCCUNCKOU TrpakIaHCKOMN UJICHTUYHOCTH,
NaTPUOTHU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYJAapPCTBEHHBIM CHUMBOJIAM, JTOCTHUKEHUSIM
POCCHICKUX YUCHBIX B 00J1aCTH (DM3HUKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO IMOBEICHNUS,



CIIOCOOHOCTh OLIEHMBATh CHUTYALMI0 U NPUHUMAaThb OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSICh HA MOPAJIIbHO-HPABCTBEHHbIE HOPMbI U IEHHOCTH, B TOM YHCIE B
NeSATEIbHOCTH YUCHOT0;

OCO3HaHHWE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUNBOTO OyAyIIEro;

4) 3CTeTHYECKOT0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOUICHUE K MUPY, BKJIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucymiero pu3nveckon Hayke;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpEC K Pa3nuyHbiM chepaMm MNpodecCHOHANBHON NeATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TITaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMIO U CaMOOOPa30BAHUIO B 00JACTH
(bU3UKN Ha MPOTSHXKEHUU BCEU JKU3HU;

6) 7K0JI0rHYecKOro BOCHUTAHUA:

c(hOPMHUPOBAHHOCTh 3KOJIOTMYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00aTBHOIO
XapaKTepa 3KOJOTMYECKUX MPOoOIeMm;

IJTAHUPOBAHKE U OCYIIECTBICHUE JICHCTBUM B OKPY’KAIOILIEH Cpelie HA OCHOBE
3HAHUSA LEJIe YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacUIMpEHHUE OMbITa JIEATEIbHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c()OPMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3NUECKON HAYKU;

OCO3HaHUE LEHHOCTUM HAYYHOW JEATENbHOCTH, TOTOBHOCTH B IIpOLIECCE
U3y4eHUs  (QU3MKH  OCYIIECTBISATH  MPOEKTHYDO M HCCIEI0BATENIbCKYIO
JEATEIIbHOCTh MHANBUIyaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble jornueckue AecTBU:
CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyaJIM3UpoOBaTh  MIpoOJIEMYy,
paccMaTpuBaTh €¢ BCECTOPOHHE;
OTIPENIEIIATh e JIeSITEIHLHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,
BBIABJISITh 3aKOHOMEPHOCTM M MPOTUBOPEYUS B  PACCMATPUBAEMBIX
(bU3MYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBl ¢ YUETOM aHAIN3a WMEIOITUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;



BHOCHUTH KOPPEKTHUBBI B I€SITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
EJISIM, OIEHUBATh PUCKH MOCIICICTBUI IEATEILHOCTH;

KOODAMHUPOBATh M  BBINOJHATH PpabOTy B  YCIOBHSX  PEalbHOTO,
BUPTYAJIBHOTO 1 KOMOMHHUPOBAaHHOTO B3aMMO/ICHCTBHSI,

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MTPU PEIICHUU KU3HEHHBIX MPOOJIEM.

Ba3oBnle ncciienoBarejbcKkue JeCTBYA.

BJIaJICTh HAyYHON TEPMHUHOJIOTHEH, KJIIOUEBBIMU TMOHSITHUSMH U METOJaMU
buznueckoil HayKu;

BJIJICTh HABBIKAMHU y4€OHO-MCCIICIOBATEIHCKON M TIPOEKTHON ACATEIHHOCTH
B 001acTu (pU3HUKHU, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METOJIOB pelleHus 3ajad (PU3MUEeCKOTOo COAep)KaHUs, MPUMEHEHUIO Pa3InYHbIX
METOJIOB MIO3HAHUS,

BJIQJICTh BHUJAAMHU JCATEIBHOCTH M0 TIOJYYEHHIO HOBOTO 3HAHUS, €ro
HHTEpIIpeTalli, MPeoOpa30BaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX YYeOHBIX
CUTYyaIMsX, B TOM YHCJIC IPU CO3TaHUHU YUCOHBIX IIPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISAITH NIPUYUHHO-CJICJACTBEHHBIC CBSI3M W aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3Y €€ pEIICHUs, HAaXOAWTh apryMEHThl ISl JI0Ka3aTelibCTBA
CBOUX YTBEP)KJICHUH, 3a/1aBaTh TapaMeTPbl U KPUTECPUU PEIICHUS;

aHAJIM3UPOBAaTh TOJYUYEHHBIE B XOJI€ PpEHICHUS 3aJauyd Pe3yJbTaThl,
KPUTUYECKH OILICHUBATH MX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBUSIX;

CTaBUTh M (OpMyIHMpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JEATEeIIbHOCTH, B TOM YUCIIE TIPU U3YUYEHUU (PU3UKY;

JaBaTh OLICHKY HOBBIM CUTYAaIUsM, OIIEHUBATh IPUOOPETCHHBIN OIIBIT;

yMETh TMEPEHOCUTh 3HaHWS TO0 (u3MKe B MPAKTHUYECKYIO 00JacTh
JKU3HEIEATeIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTATh HOBBIE UJIEH, NPEIJIaraTh OpUTMHAIBHBIC MOJIXOAbI M PEIICHUSI;

CTaBUTH MPOOJIEMBI U 33]1a4H, IOMYCKAIONINE aTbTCPHATUBHBIC PEIIICHHUSI.

Pabora c undgopmanmeii:

BIIAJICTh HABBIKAMHU TOJyYeHHUS HMHGOpMaIMK (PU3NIECKOTO COACpKAHUS U3
MCTOYHUKOB Pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYIIECTBJSATh IOUCK, aHAJIM3,
CHUCTEMATH3alMI0 ¥ HMHTEPHIpPETANI0O WHPOpMAIIMU Pa3IUYHBIX BUIOB U (PopM
MIpEeJICTaBIICHHUS;

OIICHUBATh JIOCTOBEPHOCTh MH(POpMAITUY;

UCIIONIB30BaTh  CPeICcTBAa  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3aIMOHHBIX
3aa4d ¢ coOmoIeHneM TpeOOBaHMI IPTOHOMUKH, TEXHUKU O€30TacHOCTH,



TUTHEHBI, PECypCcOCOEpe)eHUs, TMPaBOBBIX © JITHYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€30MaCHOCTH;

co37aBaTh TEKCTHI (DU3MUECKOTO COJCPKAHWSI B pa3MYHBIX (opmaTax ¢
y4ETOM Ha3zHAYCHUSI MHPOPMAIIUU U TIEJICBOUN ayIUTOPHUH, BEIOMpAas ONTUMAILHYIO
¢dbopMy MpencTaBICHUS ¥ BU3yaTU3alliH.

KoMMyHMKaTHBHBIE YHHBePCaIbHbIe YUeOHbIE 1eiicTBUS:

OCYIIECTBJISITh  OOLIEHME HA YypoKax (U3UKM M BO BHE-YPOUHOM
NESTEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM  KOH(IMKTHBIX CHTyalMd M  CMAr4arh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHON M WHAMBUAYAJbHOU
pabdoThI;

BBIOMPATh TEMATUKy W METOAbl COBMECTHBIX ACHCTBUH C Y4YETOM OOIIMX
WHTEPECOB U BO3MOYKHOCTEN Ka)KIOro WieHa KOJUIEKTUBA;

OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JECHCTBUSA 10 €¢ JOCTHKEHHIO: COCTABIIITH IUIAH JIEWCTBHIA,
pacnpenensiaTh pojad € YYETOM MHEHMH YYaCTHHKOB, OOCYXIaTh pPe3yJIbTaThl
COBMECTHOU padoThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJAa M KaXXJOr0 YYaCTHHUKAa KOMAaHJIbI B
oO1IMii pe3ysIbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE IPOEKTHI, OLICHUBAaTh HJIEH C IO3ULIHMH HOBU3HBI,
OpUTHHANIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh TMO3UTHUBHOE CTPATErMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBEpPCAJbHbIE YUeOHbIE el CTBUS
Camoopranusanus:

CaMOCTOSITEIIbHO OCYIIECTBIISATh MO3HABATEIBHYIO ACSATEIHHOCTh B 00JIaCTH
GU3NKK U acCTPOHOMHHM, BBISABJISITH NPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSTEIIbHO COCTaBJIATh IJIaH PEIICHUS PAcUYCTHBIX W KaYeCTBEHHBIX
3aj1a4, TUTaH BBIMTOJTHEHUS TPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM;

pacuIMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JIeJIaTh OCO3HAHHBIN BBIOOpP, apryMEHTUPOBATH €ro, Oparh Ha ceds
OTBETCTBEHHOCTH 32 PEIICHUE;



OIICHMBATh IPUOOPETECHHBIN OIIBIT;,

Croco0CcTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHHUIO OJPYIWIMH B O0OJIACTH
(bU3HUKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJIEKT:

JaBaTh OILIEHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTHUBHI B JESATEIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YIHTATOB IICIISIM;

BIIQJICTh  HaBBIKAMH  IIO3HABATENILHONW  pedieKkcMr KaKk  OCO3HAHUS
COBEPIIIAEMBbIX JICUCTBHA ¥ MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJbTaTOB U
OCHOBAHHUII;

UCTIONB30BaTh MPUEMBI peiieKCHU ISl OLIEHKH CHUTYaIllH, BHIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKH W CBOCBPEMEHHO NPHHUMATh PEIICHHS IO HX
CHIKCHHUIO;

OpUHUMATh MOTHBBI W apPryMEHTHI JIPYTUX TMpPU aHAJIU3€ pPe3yJIbTaToOB
NEeSTeIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAs CBOU HEJOCTATKU M JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI W apPTyYMEHTHl JPYTUX TPHU aHAJIU3e pPE3yJIbTaTOB
NEeATEITLHOCTH;

PU3HABATH CBOC MIPABO U MPABO JAPYTUX HA OLUIUOKH.

B mporecce mOCTM)EHUS TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe s YPOBHS CpPEAHEro oOmiero ooOpa3oBaHusi y OOyYaromMXcs
COBEPIIICHCTBYETCS OMOITMOHAIIbHBIN HWHTEJUICKT, TIPEAMOJIar aFO I
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAaHUS, BKJIIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AMOITMOHAIIBHOE
COCTOSIHUE, BUJICTh HAMPABICHUS Pa3BUTUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIUPOBAHUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMAThH
OTBETCTBEHHOCTh 32 CBO¢ TIOBEACHHE, CIIOCOOHOCTh QJalTHPOBATHCA K
OMOITMOHAIEHBIM U3MEHECHHUSIM H MTPOSIBIISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpEMJICHUE K JIOCTIXKCHUIO 1EeTTU U
yCcrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHUE JIEWCTBOBATh HCXOJI U3 CBOUX
BO3MOKHOCTEH;

AMITIATUH, BKITIOYAOIIECH CITOCOOHOCTh MIOHUMATh SMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYWUTHIBATH €0 TMPH OCYIICCTBICHUHM OOIICHHS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.



HPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenus B 10 kJiacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Yy 00YUAIOIITUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPUMEpax Pojib U MeCTo (GU3UKA B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUM, B PAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUSI M3YyUYECHHBIX (U3MYECKUX MOJIEIEeH:
MaTepHuaibHas TOYKa, UHEpIMaJIbHAsl CUCTeMa OTCYETa, aDCOIIOTHO TBEPJOE TENO,
UJCadbHbIN ra3, MOJEIN CTPOCHUS Ta30B, KUAKOCTEH M TBEPJbIX TEJ, TOUCUHBIN
AIEKTPUUCCKUH 3apsij MPU PelIeHnH (PU3NISCKUX 3a]1ad;

pacno3HaBaTh (pU3MUYECKHE SIBJICHUS (TPOIECCHI) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPHUHM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKCHUE, CBOOOJHOE TMajJCHUE TeJ, JBUXKEHUE IO OKPYXKHOCTH, HHEPIUS,
B3auMoJielicTBUE Tel, nuddy3usi, OpOyHOBCKOE JIBHXKEHUE, CTPOCHHUE >KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tell MPU HarpeBaHUM (OXJIaXKIEHUH ), TETIOBOE
paBHOBECHE, HUCHApEHUE, KOHJEHCALMS, IJIABJICHUE, KPUCTAJUIM3allMs, KHUIIEHUE,
BJI&YKHOCTb BO3/lyXa, OBBIIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyZle, CBSI3b MEXIy NapamMeTpaMud COCTOSIHHsS Ta3a B H30Ipoleccax,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBM)XKCHHE, HCTOJb3ysd (U3MUECKHE BEITUYHHBL:
KOOpAMHATa, MyTh, NEPEMEIICHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CuJa,
UMITYJIbC Te€Jla, KHHETUYECKasi SHEPrus, MOTCHIMAIbHAs DHEPIrus, MEXaHUYeCKas
paboTa, MexaHWYeCKash MOIIHOCTh; IMpPU OINUCAHUM TPABUIBHO TPAKTOBATh
(bu3MYEeCKUl CMBICI UCIOJIB3YEeMbIX BEIUYHH, WX OOO3HAYEHUS U EIUHUIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE NAHHYI0 (DU3UYECKYIO0 BETUYHHY C JIPYTUMHU
BEJINYMHAMU;

OMMUCHIBATh HM3YyYEHHBIE TEIJIOBBIE CBOMCTBA TEl W TEIUJIOBBIC SIBJICHUS,
UCIIONB3YSl (U3MuecKkue BEIMYMHBI: JIaBJICHUE Tra3za, TeMIleparypa, CpeIHss
KMHETHYECKasi PHEPTUsI XaOTUYECKOTO JIBMXKEHHUS MOJIEKYJ, CPEIHEKBaIpaTUUHas
CKOPOCTb MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHeprus, pabora rasa,
KOO (PUIIMEHT TMOJE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENSI; IPU OMHUCAHUH
MPaBWIbHO TPaKTOBaTh (DU3UUECKUH CMBICT UCIOJB3YEMbIX BEJIWYUH, UX
0o00O3Ha4YeHUsT U CIWHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIUE JAHHYIO
(bU3NYECKYI0 BEJTMYUHY C IPYTUMHU BEJIMUUHAM;

ONMUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUSI (TTPOLIECCHI), UCTIONB3YST (PU3MUECKHUE BEIMYUHBI: JICKTPUUCCKUN 3apsif,
AIEKTPUUYECKOE T0JIE, HAPSHKEHHOCTD MMOJIs, MMOTEHIHA, PA3HOCTh NMOTEHIUAJIOB;
IIPU OMKMCAHUK MPABUIIBLHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMbIX



BEITMYMH, WX OOO3HAYCHMS] W CIWHMIIBI;, yKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JAHHYI0 (U3UYECKYIO BETUUYHHY C APYTUMH BEIMUYUHAMU,

aHATM3UPOBaTh (PU3MUECKHUE TPOIECCHl M SBJICHUS, WCIONB3Ys (DU3NUIECKUE
3aKOHBI U MPUHIUIIBL 3aKOH BCeMUPHOTO TArorenus, I, II u Il 3akonsl HeroTOHA,
3aKOH COXpPAHEHUs MEXAHUYECKOW »HHEPruu, 3aKOH COXPAaHEHMsS HMITYJbCa,
OPUHIIUI CYMNEPIO3UIIMA CWJI, MPUHIUII PABHOIMPAaBUS HMHEPLUUATIBHBIX CHCTEM
OTCUCTa, MOJICKYJSIPHO-KMHETHYECKYI0 TEOpPUIO CTPOCHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEN KUHETUUYECKON HEPTUM TEIIOBOTO JABUKEHUSI MOJIEKYI C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
ANEKTPUUECKOTO 3apsiga, 3akoH KysoHa, Mpu STOM pa3auyarh CJIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBHIPAKEHHE U YCJIOBHS (TpaHUILBL,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIUIBI  JACHCTBHS MallWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarh yCJIOBHUS UX 0€30MacHOTO UCIOJIL30BaHUS B
MTOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKHUX SIBJICHUN U
MPOIIECCOB C HCMOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HM3MEPEHHI, TPU ITOM
dbopmynupoBath TpoOJeMy/3agady U THUIOTE3Y Y4YEeOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJI0KEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMBIT U
(GbopMyITUPOBATH BHIBOIBI;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BEIUYHH, TIPU
ATOM BBIOMpPATh ONTUMAJIBHBIA CIOCOO0 W3MEPEHUS U MCIOJIb30BAaTh H3BECTHBIC
METO/bI OLIEHKH MTOTPEIIHOCTEN H3MEPEHN;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXIYy  (GU3HMYECKUMHU  BEIIMYMHAMU  C
WCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buUKCUpOBaTh PE3yNbTAThl MOJYYCHHOW 3aBUCUMOCTH (PU3UYECKHX BEIUYUH B
BUJI€ TaONUIl U TpaMKOB, I€JIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEIOBAHUS;

cobroaaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICIOBaHUM B
paMKax y4eOHOro »HKCIEPUMEHTa, Y4YeOHO-HCCIIEIOBATEICKOW U IMPOSKTHOU
JESATEITLHOCTH C HCTOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB U JTAOOPATOPHOTO
000pyIOBaHUS;

pemiaTh pacueTHBIC 3aJayu C SIBHO 3aJaHHOM (u3nueckoil MOJeiblo,
UCIIOJB3YsI (PU3NYECKUE 3aKOHBI Y MPUHIIUIIBI, HA OCHOBE aHaIN3a YCIOBUS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMMBIC NJIsi €€ PEIICHHs, TPOBOJUTh PACUCThI M OIEHUBATH PEATLHOCTH
MOJIyYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

peniaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEMPOTUBOPECUHBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS;



WCIIOJIP30BAaTh ~ TPHU  pEImIeHMH  y4eOHBIX  3aJad  COBPEMCHHBIE
nH(OpPMAIMOHHBIE TEXHOJOTUM JIJISl TIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
U TIpeJICTaBlICHNs Y4eOHOM M HAy4YHO-TOMYJISIpHONH MH(MOpMAIUK, MOJyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOCKHBIX YICHBIX-(DU3HKOB B
pa3BUTHE HAyKW, OOBSCHEHHE IMPOIECCOB OKPYKAIOIIEr0 MHUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH NP O0paIlleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBaMH, JJIsi COXPAHEHUS 3J0POBbsl U COOJIOJICHUSI HOPM SKOJIOTMYECKOTO
MIOBEACHUS B OKPYKAIOLIEH CPEE;

paboTaTh B TpyHIe C BBINOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBaTh PpabOTy TPYIIbl, PalUOHAIBHO paclpenesaTh OOS3aHHOCTU |
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYIIBI B pEHICHUE paCCMATPUBAEMON MTPOOIEMBI.

K konmy oOyuenuss B 11 kJiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTh Yy 00YUAIOITUXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTHH COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B IMPAKTUUYECKOM IEITEIBHOCTHU JIOJEH, LEIOCTHOCTh U €IMHCTBO
(bu3MYECKOi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (PUBHUECKUX MOJICIICH:
TOYEYHBIN 3JIEKTPUYECKUU 3apsifl, JIyd CBETa, TOUCUHbIM UCTOYHUK CBETA, sA/ICpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sjipa MPU peuieHuu (U3HNIECKUX
3a/1ay;

pacno3HaBaTh (PU3NYECKHE SIBICHUS (MPOLECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOM (DU3MKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKa, B3aUMOICHCTBUE
MarHuTOB, JJICKTPOMAarHuUTHAas WHIYKLUMS, JEHCTBUE MArHUTHOTO IO Ha
MPOBOJHUK C TOKOM W JBIDKYIIUHCS 3apsiji, dJIEKTPOMArHUTHBIC KOJICOAHUS H
BOJIHBI, MPSIMOJIMHEHHOE pacClpOCTpaHEHUE CBETa, OTPAXKECHHUE, IPEIOMIICHHUE,
uHtepdepennus, aAudpakius W TOJsSIpU3alMs  CBETa, JUCIEpPCUs  CBETa,
dhoToanekTpudeckuii 3phexT (hoTodr¢dheKT), CBeTOBOS AaBiIcHNUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHas M HCKYCCTBEHHAs

PaIOaKTUBHOCTB;
ONMKCHIBATh W3YYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTh  Pa3IUYHBIX  Cpel) U

SJICKTPOMArnuTHBIC ABJICHHA (HpOI_[CCCBI), HCIIOJIb3Y4 (I)I/IBI/I‘-ICCKI/Ie BCJIMYHUHBI:
SHCKTpI/I‘-IeCKI/Iﬁ 3apiaa, Chjia TOKaA, JJICKTPHUYCCKOC HAIIPSIKCHHUC, SJICKTPUYCCKOC



COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JEKTPOABIDKYIAs CUila, padoTa TOKa,
WHIYKIMS MarHUTHOTO MOJs, cujia Awmmepa, cuia JIopeHia, WHAYKTUBHOCTb
KAaTYyIIKHA, YHEPrusl 3JEKTPUYECKOTO0 M MArHUTHOTO TOJIeH, MEepUojJ W YacToTa
KojeOaHuii B KoieOaTenTbHOM KOHTYpe, 3apsii U Cuila TOKa B Ipoliecce
TapMOHUYECKHX DJCKTPOMATHUTHBIX KojeOaHuid, (POKYyCHOE pacCTOsHUE U
ONTHYECKAs CWJIA JIMH3BI, TIPH ONMUCAHWUU TPABIIBHO TPAKTOBATh (PU3MUECKHIA
CMBICII HCIOJBb3YEMBIX BEJIMYMH, WX OOO3HAYEHUsS M EIUHHUIIBI, YKa3bIBaTh
dbopMysbl, CBSA3BIBAIONIME JAHHYI0 (PU3MYECKYIO BEJIMYMHY C JIPYTUMU
BEITMIMHAMU;

ONMKCHIBATh M3YyUYECHHbIE KBAHTOBBIC SIBIICHWS W TPOLIECCHI, MCIOIb3Ys
bu3nueckue BEJIUMYMHBI: CKOPOCTh DSJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJIbC (OTOHA, IEPHUOJ TIOJTypaciiaia, SHEPTHs CBI3U
aTOMHBIX SI7Ep, TPU OINMCAHWU TPABWIBHO TPAKTOBATh (PU3MUECKHH CMBICI
WCITOJIb3yeMBIX BEIMYMH, MX OOO3HAYCHUS W CAWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOLIME JAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BEJIMYHHBI;

aHATM3UPOBaTh (PU3MUECKHUE TIPOIECCHI W SBJICHHS, UCIIOIB3Ys (HU3UICCKUE
3aKOHBI U MPUHITUIIEL: 3aKoH OMa, 3aKOHBI TIOCTIE0BATEIIFHOTO U IMApaLICIEHOTO
COCJIMHEHUS TPOBOJHUKOB, 3aKoH Jlxoyns—JleHna, 3akoH 3JIEKTpPOMarHUTHON
WHIYKIUU, 3aKOH TPSIMOJIMHEWHOTO PaCIpOCTPAaHEHUsI CBETa, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHeHHME OWHINTEHHA Mg doTodrddexra,
3aKOH COXPAHCHHUS DHEPTUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPaHCHHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHHs] MacCOBOTO YMCIa, MOCTynatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHE M YCIOBHUS (TpaHHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HAlPaBJICHUE BEKTOPAa MHIYKIIMA MAarHUTHOTO TIOJISI MPOBOHHUKA
C TOKOM, CHJIBI AMriepa u cuiibl JIopeHta;

CTPOUTh W OMHCHIBATh H300paKEHUE, CO3AABAEMOE TUIOCKUM 3EPKaJIOM,
TOHKOM JIMH301;

BBITIOJIHATh OKCIICPUMEHTHI 10 HWCCIACAOBAHHMIO (PU3NUYECKHX SIBJICHUN W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX W KOCBCHHBIX HW3MEPCHUMW: TMPH ITOM
dbopmynupoBaTh TpoOJeMy/3agady U THUIOTE3Y Y4YeOHOTO OSKCIIEPUMEHTA,
coOupaTh yCTaHOBKY W3 TPEIJIOKEHHOTO O0OpYJOBaHHS, MPOBOIUTH OMNBIT H
(GbopMyITUPOBAThH BHIBOIHI,

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHUMAJBHBIH CHOCOO W3MEPEHUS W HCIIOJB30BaTh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHUN;



HCCIIEIOBaTh 3aBUCUMOCTH (U3UYECKUX BEIMYMH C HUCIHOJIb30BAaHUEM
OPSMBIX HM3MEPEHUMN: MpU H3TOM KOHCTPYUPOBAaTh YCTaHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH (DU3MYECKUX BEJIMYUH B BHUJEC TAOJUIl U
rpaduKoB, 1eaTh BEIBOJBI IO pe3ybTaTaM UCCIIeI0BaHNUS;

co0roAaTh MpaBuiia 0€30MacHOro TpyJa MPHU MPOBEICHUU HCCIIEIOBAaHUI B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4YeOHO-UCCIENOBATENbLCKOW M TMPOEKTHOMN
JEATEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1TA0OPATOPHOIO
000pyIOBAHUS;

pemiaTh pacueTHblEe 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaju3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJMMBIE NJIsi €€ PEIICHHs, TPOBOJUTh PAacUCThl U OLEHUBATH PEATBHOCTH
MOJIyYEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI,

peniaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKH HEIIPOTHBOPEUYUBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM Ha WM3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
dbuznYecKue sIBICHUS,

UCIIOJIb30BaTh ~ NPH  PEIIEHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH()OPMAIIMOHHBIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUU
U MPEACTABIICHUS YYEOHON M HAay4YHO-TOMYJIIpHOW MH(pOpMalUy, MOTYyYEeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIy4aeMyI0o HH(POPMALIUIO;

OOBSICHATh NPHUHLMIIBI JEHCTBUS MAIWH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBHS MX 0€30MacHOr0 MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;

OPUBOJUTH IPUMEPHI BKJIaJJa POCCUHCKUX U 3apyOEKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (U3MKE B MOBCEIHEBHOW KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpHU OOpAIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHUS 30POBbsSl M COOJIIOJIEHUS HOPM 3KOJOTUYECKOTrO
MOBEACHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpyINIEe C BBHIIOJHEHHUEM pa3JIMYHbIX COLMATIBHBIX PpOJIEH,
IUIAaHUPOBATH PpabOTy TPYIIIbl, PAUUOHAIBHO paACHPEACNATh OO0S3aHHOCTU U
IJIAaHUPOBATH JACSTENILHOCTh B HECTAHIAPTHBIX CUTYallUsX, aJleKBaTHO OIICHUBAThH
BKJIAJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PaCCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJTIACC
KoauuecTBo yacon DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uu@poBbIe
Ne ni/m P Kontpoannsie  IlpakTuueckue (udpp )
MPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThbI padoThI
pecypchl
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O IO3HAHUSA
bubnuorexa [JOK
11 @u3KKa ¥ METOJbl HAYYHOTO IT03HAHUSA 2 https://m.edsoo.ru/7f41bf72
Wroro no pasneny 2
Paznen 2. MEXAHUKA
bu6nuorexa [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6nuorexa [IOK
22 Aumamika ! https://m.edso0.ru/7f41bf72
bu6nuorexa [JOK
2.3 3aKOHbBI COXpaHEHUS! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7FA1bf72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nunorexa [JOK
32 OCHOBBI TepMOAMHAMIKIL 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmuoreka [IOK

@da30BbIE MEPEXOBI

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

Hroro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
bu6nmoreka [IOK

4.1 DEKTPOCTATHIE 10 https://m.edso00.ru/7f41bf72
4.2 [TocTossHHBIN 2JIEKTPUYECKUI TOK. TOKH B 12 bu6nmorexa [IOK

' pa3IMYHBIX cpesax https://m.edsoo.ru/7f41bf72

Uroro no pazneny 22

PezepBHOE Bpems 2

OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (ipp )
MPOrpaMMbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcesbl
Pazgen 1. QJIEKTPOJIUHAMUKA
MarnuTtHOe noje. IIeKTPOMarHuTHAs bubnmnoreka [JOK
11 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHu4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' Kosiebanus https://m.edsoo.ru/7f41c97c
99 MexaHu4ecKue U dJIeKTPOMarHUTHBIE 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nuorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CITEIMAIBHON TEOPHUH bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEeHTHI KBAHTOBOW OIITHKA 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bubnuotexa [JOK



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

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

4.3

ATtoMHoOE s1po

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

Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DeMEeHTHl aCTPOHOMUH U acTPOYU3HKH 7 Egggﬁ;f:;:}gﬁﬁf‘ucg?c
Wroro no pasneny 7
Pa3gen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o061maro1iee MOoBTOpeHne 4 ﬁg{in;;T:;(;?rouﬁ £41097¢
Wtoro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnyecTBO 4acoB DJIeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Konrpoasusie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
dusznka — HayKa 0 IIpUpoJie.
1 Hayunsie MeT(})] BI HOLI:HEE)HI/I}I 1 bubmmorexa LIOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIEeTr0 MUpPA
Pois 1 MecTo Qu3uku B

9 (hopMHUPOBaHUH COBPEMEHHOM 1 bubmmoreka [JOK
Hay4YHOW KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON e TETHHOCTH JIIOIeH
MexaHU4ecKoe JIBUKECHUE.

3 OTHOCHTEIBHOCTh MEXaHUUECKOTO 1 bubmorexa [JOK
nBrKeHus. [lepememenue, CKoOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpPEHUE

4 PaBHOMEpPHOE NpsAMOJIMHENHOE 1 bubmuoreka [IOK
JBIDKCHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE IPSMOJIMHENHOE bubmuoreka [IOK

5 1
JIBU)KEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHre. Y CKopeHue 1 bu6nunorexa [JOK
CcBOOOIHOTO ITaCHNA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BHXEHUE.

7 JIBu>xeHue MaTepualibHON TOYKH 110 1 Bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuntun oTHOCKUTELHOCTH [ anwies. 1 but6mmoreka [IOK



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

WuepunanpHble CUCTEMBI OTCUETA.
[Tepssiii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bubmuorexa [JOK

9 CyInepno3uuuu cui. Bropoit 3akox
yHep B P . https://m.edsoo.ru/ff0c3be8
HeroToHa 117151 MaTepranbHOM TOUKH

10 Tperuii 3axkon HproToHa nist bu6mmoteka [IOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cuia

11 TspKkecTu. [lepBast kocMuueckas bubmmorexa LHOK

P https://m.edsoo.ru/ffoc3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH I'yka. Bec bu6nuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdpuuuent tpenus.

13 Cuna czn OTI/IBneI({bI/(II:[ pH BI/IE)KCHI/II/I brbmorexa [JOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTU WM raze
IloctynaTenbHO€E 1 BpalaTeIbHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnoreka [JOK
MowmeHnT cuibl. [1neqo cuibl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO TeIa
NMnynsc MaTepualbHONM TOYKH,

15 CUCTEMBI MaTEPHUAIIbHBIX TOYEK. bubmuoreka [IOK
Nmmynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJibca. PeakTuBHOE ABMKEHHE
PaboTa 1 MOITHOCTH CHIIBI.

16 Kunernueckast sHEprus MarepruaabHON bu6muoreka [IOK
Touku. Teopema 006 M3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOM JHEPruu

17 [ToTennmanpHas YHEPTHSI. but6mmoreka [IOK



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

[ToTenunanbHas SHEPTUS YIPYTO
ne(OpMUPOBAHHOMN MPY>KUHBL.
[ToTennmanpHas SHEPTUS Tella BOIU3H
MMOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ffOc461a

18

[ToreHnanpHble ¥ HEMOTCHIIMATBHBIC
cuiibl. CBsA3b paboThHI
HETIOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTHU CHCTEMBI TEIl.
3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPIruu

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

19

Jlaboparopnas pabora
«HccnenoBanue cBsi3u pabOTHI CUITBI C
W3MEHCHHEM MEXaHHUYECKOW YHEPTUU
TeJa Ha PUMEepe PaCTSKEHHS
PE3UHOBOTO KIyTa»

20

KonTponbHas pabota no reme
«Kunemaruka. J[nnamuka. 3akoHbI
COXPAaHEHUS B MEXAHUKEY

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddyszus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKECHUS U
B3alMO/JIEHCTBHS YaCTHI] BEILIECTBA.
Monenu cTpoeHus ra3oB, JKUJKOCTEN
U TBEPJIBIX TEJ

23

Macca monekyn. Konuuecto
BemiecTBa. [loctosiHnas ABoraapo

24

TennmoBoe paBHoOBecue. Temmeparypa
u e¢ n3mepenue. lllkana remneparyp



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

Henscus

WUneanpusiii raz B MKT. OcHoBHOE

bubmuorexa [JOK

23 ypaBuenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHEel KUHETUYECKON SHEPTUU bubnmnoreka HOK
JIBH)KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kianeiipona

27 3akoH /lampToHa. ["a30BBIC 3aKOHBI
JlaboparopHas pabora

28 «MccnenoBanue 3aBUCUMOCTH MEXTY
napaMeTpamMmu COCTOSHHUS
pa3peKEeHHOT0 raza»

29 M3omponeccsl B HACAIBHOM raze u ux bu6muoreka [IOK
rpaduyeckoe NpeCcTaBICHNE https://m.edsoo.ru/ff0c570e
BuyTpennss sueprus
TEPMOJNHAMHYECKON CUCTEMBI U

30 crocoObI e¢ n3meHenus. KonnuecTro bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPIus 0JJHOATOMHOTO U/I€AIbHOTO
rasa

bu6nunorexa [JOK

31 Brawt eruionepesan https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTD BEILIECTBA.

32 KonunuecTBo TemioTel npu bubmmorexa LHOK

. https://m.edsoo.ru/ff0c5¢c36
Teruionepenaye. AauadaTHbIi mporecc

33 [IepBblil 3aKOH TEPMOJIUHAMUKHU U €TO bu6nuorexa IIOK
IIPUMEHEHHE K U30IIpoLieccaM https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTs mporieccoB B bubnmnoreka [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
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npupoze. Bropoii 3akoH
TEPMOJIUHAMUKU

https://m.edsoo.ru/ff0c6230

[Tpunmun geiicteus u KI1J[ remioBoii

bubmuorexa [JOK

35 MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Muxn Kapno u ero KI1J]
37 DKoJIorHuecKue mpoodIeMbl
TETUIOIHEPTETHKH
38 O6o06maromuii ypok « MoJekyspHas bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKIY https://m.edsoo.ru/ff0c6938
KonrponsHas padora mo reme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LHOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKIY
40 [TapooOpa3zoBaHue 1 KOHAECHCALUS. bubmmnoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS M OTHOCUTEIbHAS
41 BJIAJXHOCTH BO3/yxa. HachlleHHbIN bubmmorexa LHOK
Ayxd. B https://m.edsoo.ru/ff0c64d8
nap
Tsepnoe teno. Kpucrammueckue u
42 amopdHbIe TerIa. AHU3OTPOIIHUS bubnmnoreka [JOK
CBOWCTB KpUCTAIUIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpucTtauisl. COBpEeMEHHBIC MaTEPHAITBI
[1naBneHre U KpUCTATUTA3AIIHSL.
43 VY nenpHas TETUIOTA TUTABJICHUS Bubnmorexa LIOK
g ' https://m.edso0.ru/ff0c6708
Cyb6numarus
but6mmorekxa [IOK
44
YpasHeHne Terosoro bananca https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DIeKTPUUEeCKU bu6muoreka [IOK

3apsn. JIBa BUaa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsa10B

[IpoBOIHUKHN, AUINEKTPUKHU U

bubmuorexa [JOK

46 IOJVIIPOBOIHUKA. 3aKOH COXPaHEHUS
YHpOBOA p https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. TouyeuHblil aneKTpu4ecKuit bubmmorexa [IOK
) https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsik€HHOCTD 3JIEKTPUYECKOTO
48 noss. [IpuHImMn cynepno3unuu bubnmnoreka [JOK
AJIEKTPUYECKUX Nojei. JInnuu https://m.edsoo.ru/ff0c6df2
HanpsKCHHOCTU
PaboTa cuit 251eKTpOCTaTHYECKOTO
49 noxad. ITorennuan. PasHocts bubnnorexa [IOK
’ At https://m.edsoo.ru/ff0c6f00
IMOTEHI[AAIOB
I[TpoBOAHUKH U TUDIEKTPUKU B
50 3J'IpeKT OCTATHYECKOM r[ol:J)Ie bubnmorera [TOK
P ' https://m.edsoo.ru/ff0c7018
JlusnexTpudeckasi IpOHUIIAEMOCTh
bubmmoteka [IOK
51 OaexkTpoeéMKocThb. KoHneHcaro
p a p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIII0CKOTO
52 KOHJIeHCAaTOpa. DHEPrUA 3apsKEHHOTO bubmmorexa TTOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlabopaTtopHas pabora U3mepenue
AJIEKTPOEMKOCTH KOHEHCATOpa
[IpuHIMIT AEACTBUS U IPUMEHEHHE
54 KOHJICHCATOPOB, KOIMMMPOBATHLHOTO

ammapara, CTpyHHOTo MpUHTEepa.
DJIeKTpOCTaTUYECKas 3allHTa.



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

3azemiieHne 2IeKTPOIpUOOPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conporunenue. 3akoH Oma 11st
y4acTKa [enu

56

[MocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHUKOB. JIabopaTopHas pabora
«HM3yueHne cMEmaHHOTO COSTUHEHUS
PE3UCTOPOBY

bubnnorexa [JOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOIIHOCTB AJIEKTPUYECKOTO
Toka. 3akoH Jlxoyins-Jlenna

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

58

3axon OMa /17151 TOJTHOM (3aMKHYTOMN)
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JlabopatopHas pabora
«3mepenne DJIC ucrounuka Toka u
€ro BHyTPEHHET'0 CONPOTUBIICHUS»

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

59

DNeKTpOHHAsE TPOBOIUMOCTH TBEPIBIX
METaJUI0B. 3aBUCUMOCTD
CONIPOTUBJICHHS METAJIJIOB OT
Temreparypbl. CBEpXIpOBOIUMOCTh

60

DNEKTPUUECKUN TOK B BAKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB

61

[TomynpoBOIHUKH, WX COOCTBEHHAs U
IIpUMecHasl MpoBOAUMOCTb. CBoMCTBa
p—n-nepexoaa. [lonynpoBogHUKOBEIE
PUOOPHI

bu6nunorexa [JOK
https://m.edsoo.ru/ff0c84ae



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

DJIEKTPUYECKUH TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.

bu6nmmoreka [IOK

62 DNEeKTPONIUTHYECKAs TUCCOLIUALIUS. 1 https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUYECKUH TOK B razax.

63 CamMoCTOSTEeTbHBINA U 1 bubmuorexa [JOK
HECaMOCTOSTENbHBIN pa3psan. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuueckue mprudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bu6nuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o006maromuit ypok 1 bubmmoreka [JOK
«DNEKTPOIUHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbnas padora no reme

66 «Inekrpocraruka. [locTossHHBIN 1 bubmuorexa [JOK
3NeKTpru4ecKkuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHbIX Cpeax»

67 PesepsHblil ypok. KonTponbHas 1 bu6muoreka [IOK
pabota 1Mo TeMe DIEKTPOAMHAMUKA https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maromumii ypok 1 bubnuotexa [JOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB 10 68

I[TPOTPAMME



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 KIIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tema ypoka Bcero Kontpoakueie | Ipaxruecikue fI[:;:eHPlﬂ :)Ig[?al;zl;:fenbﬂue
padoThbI padoTbI pecypenI
[TocTostHHBIE MATHUTHI M UX

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [JOK
Bekrop MaruutHON nHAYKUMH. JInHun https://m.edsoo.ru/ff0c9778
MarHUTHOM WHIYKIUH
MaruauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubnnoreka [JOK
BzaumoperictBue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabota «3yuenue 1 1 bubnuoreka [JOK
MarHUTHOTO MOJISI KATYLIKHA ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TIOJIS Ha
POBOAHMK ¢ TokoM. Cuia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmnoreka [JOK
«Hccnenosanne necTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JlelicTBMEe MarHUTHOIO TOJIS HA

5 JBIKYIYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubnuoreka [IOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas uHaykuus. [lotok

6 BEKTOpa MarHuTHOM MHayKiuu. 3/1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM



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

uHaykiun Oapanes

JlaboparopHas pabota
«HccnenoBanue siBJICHUS
JJIEKTPOMATHUTHOM MHIYKIHI)

Bbubmmorexa [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSL. fBIEHUE
camouHaykuuu. 9J1C caMOMHAYKLKN.
DHeprusi MarHUTHOTO MOJIS KaTYILIKH C
TOKOM. DJIEKTPOMarHuTHOE I0JIe

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMAarHUTBI, JIEKTPOJBUTATEIIb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHIL,
MHAYKIIMOHHAs [1€Yb

10

O6o0matromuii ypok «MaruutHoe
noJie. DIEeKTPOMarHUTHAST WHTYKITHSD

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

11

KonTponbHnas pabora no teme
«MarnuTtHoe 1noe.
3J'I€KTpOMaFHI/ITHa$[ HHIAYKOUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOHBIE MEXAaHUYECKHE
konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHUYECKHUX KOJICOaHHIA.
[IpeBpaienue sHepruu

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«Hccnenosanue 3aBUCUMOCTH
nepuoja MajbIxX KolleOaHHid rpy3a Ha
HUTH OT JIJTMHBI HUTH U MacChl IPy3a»

14

Koneb6arenbubiii KoHTYp. CBOOOAHBIC

bubmmoreka [JOK
https://m.edsoo.ru/ffOch820



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

3JIEKTPOMAarHUTHBIEC KOJIeOaHUs B
UJEAIBHOM K0JIe0aTeIbHOM KOHTYpE.
AHaNorus MeXIy MEXaHUYECKUMHU U
AJIEKTPOMATHUTHBIMU KOJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXPAaHEHHUS YHEPTUU B UICATHHOM
K0JIe0aTEIIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHue o 3aTyXaroMIUX
KoyieOaHusX. BeIHy X 1eHHbIC
MexaHu4ueckue kojebanus. Pesonanc.
BI)IHY)KI[GHHBIG 3JI€KTpOMaFHI/ITHI)I€
KOJIEOAHUS

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

17

[lepemennsbIit ToOKk. CHHYCOU1aTbHBIN
MEPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYTHOE 1
JICUCTBYIOIIIEE 3HAYEHNE CHIIBI TOKA U
HaIPsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussoacTso,
nepegaya u norpedieHue
3JIEKTPUYECKON SJHEPTUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE HJIEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUU JIEKTpoIepeaay

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ucnonb3oBanus
JIEKTPO3HEPTUHU B IOBCETHEBHOU
KU3HU



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

MexaHHUYECKUE BOJIHBI, yCIOBHUS
pactpoctpanenus. [lepuon. Ckopocth

bu6mmoreka [IOK

21
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie ¥ MPOAOIBHBIE BOJHBI
3ByK. CKOpOCTb 3ByKa. [ pOMKOCTh bubnuoreka [IOK
22
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNIeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa u ckopocTts. [1lkana bubamorexa [OK
p ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[IpuHUUIIBI paIOCBS3U U
24 TeneBuieHus. Pa3Butue cpeacts
cBs3u. Paguonokanys
o5 KonTpoabHnas padora «Konebanus u bubnuoreka LIOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
IIpssMonuHEHOE pacIpoCTpaHEHUE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnoreka [JOK
Toueunslil HCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmorexa [TOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paXEHH B TIIOCKOM 3epKalie
[Ipenomnenue ceera. [lonHoe
)8 BHyTpeHHee oTpaxkeHue. [IpenenbHbIit bubmuorexa [IOK
YTOJI TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEeHUS
29 JlaGopatopHas pabota «M3mepenue bub6nuorexa [IOK
IOKa3aTeiIst IPEIOMIICHUA CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenue nzobpaxeHuii B bubmuorexa [JOK



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. PopmyJsia TOHKOM JIMH3HI.
VBenuueHue JTMH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHas pabora

31 «HccnenoBanue CBOUCTB
M300paXKCHUI B JIMH3AX)
Hucniepcus cBera. ClI0XKHBII cOCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habmronenue nucnepcuu
CBETa»
33 WnTepdepenmus ceera. Judpakuus bubnuoreka [IOK
cBeta. [ludpakinuonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexka [IOK
ITonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mpuOOpPHI U yCTPONWCTBA U
YCIIOBUS UX O€30MaCHOTO MPUMEHEHHS
['paHuUIBI TPUMEHUMOCTH
36 KJlaccnueckor mexanuku. [loctynarst bubnmnoreka [JOK
CIIELIMATIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
OTHOCUTETHHOCTH OJHOBPEMEHHOCTH. Eub OK
37 3ameyieHne BpEeMEHH B COKpaIlieHne nomorexa I
JR—— https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PEISTUBUCTCKON Eub OK
. nOIMoTeKa
38 gacTuilbl. CBS3b MacChl C SHEPTHEH 1 oreka I
HMITYTThCOM. DHEpIHA TOKOS https://m.edsoo.ru/ffOcfc68
KonTtponsHas padora «OnTuka. Bu6 OK
39 OCHOBHI CTICITUATBHON TEOPUH nbnnotexa I

OTHOCHUTCIIBHOCTH

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

®otonsl. Dopmyna [Inanka. DHeprus

bu6mmoreka [IOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHUE Eub LIOK
HOINOTEKA
41 otod(ddexra. O A.T.
porospexr TIpITE! https://m.edsoo.ru/ffOcffc4
CromneroBa
3akousl horoddhdexra. YpaBHeHHE
42 3ﬁHIHT6§H3 nqs)[(b@oma@qr))ema bubnuorexa LIOK
A ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» potorddexra
Hasnenue ceera. Onwite [1. H.
43 JlebGeneBa. XuMHYECKOE NEHCTBUE Bubmorexa TOK
' https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHuueckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboTorneMeHT, PoTONATUHK,
CoNTHEYHas OaTapesi, CBETOUO]T
45 Pemenne 3amad mo TeMe «JIeMEHTHI bu6mmoteka [IOK
KBAHTOBOM OITHKH) https://m.edsoo.ru/ff0d0302
Monens aroma ToMmcoHa. OOBITE
46 Pezepdopna o paccesHuIo 0-4acTu bubmmorexa LIOK
POOpA p - https://m.edsoo.ru/ff0d091a
[MnanerapHas Moaenp aroma
bu6nmoreka [JOK
47 IT b
OCTYJIaThl bopa https://m.edsoo.ru/ff0dOafa
W3nyuenne u nornomenue GOTOHOB
48 o I/I}II'IC IS aTOMeIlJl co H(()Il)“o OBHSI bubmorexa LIOK
P pexOn . g yp https://m.edsoo.ru/ffOdOafa
SHEPTHUH Ha Apyroi. Buapl ciekTpoB
BosmoBsle cBoiicTBa yacTHIl. BOTHEI
. bubmuoreka [JOK
49 ne bpoiua. Kopryckynsipao-

BOJIHOBOM yanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYXJACHHOC U3JIYUCHUC

50

OTKpbITHE paInOaKTUBHOCTU. OIBITHI
Pesepdopaa no onpeneneHuo coctaBa
PaZMOaKTUBHOTO U3JTyYCHHUS

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

51

CaoticTBa anbda-, 6era-, ramma-
u3iydeHus. Biusaaue
PaANOAKTUBHOCTH Ha JKHUBbIC
OpraHU3MBbI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. ['amma-usiryuenue

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

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepuble peakuuu. A nepHbii
peaxTop. [IpoOnembl, IepCreKTUBHI,
JKOJIOTUYECKHUE ACIIEKTHI SIAEPHOU
JHEPreTUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKPHITHE
no3utpoHa. MeTo el HaOIIOIeHUS U
PEruCTpalK SJIEMEHTAPHBIX YaCTHII.
Kpyruslit cton «®yH1aMeHTaIbHbIE
B3auMoAercTBHUA. ENMHCTBO
(UBUIECKON KapTHHBI MUPAY

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nH0r0 HeOa. Co3Be3 s,
HpKI/Ie 3Bé321])1, IIaHETHBI, UX BUIUMOC
nBroxenue. ColIHEUHas cucreMa

56

Connue. ConHeyHast akTUBHOCTb.
Wcrounuk sHeprun CosHIa U 3B€3]1



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

57

3BE3/b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOM
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHee
cTpoeHue 3B¢311. COBpeMEHHbIE
MIPEICTABICHUS O IPOUCXOXKICHUH U
sBostrorny CoJiHIA U 3BE3.

58

Muneunsiii [IyTe — Hama ['anakTuka.
[Tonoxenue u auxenue ConHia B
lNanaktuxe. ['anaktuku. YepHbie
JBIPBI B SIAPAX TATAKTUK

59

Bcenennas. Pas0Oeranue rajakTHk.
Teopus bonbmoro B3psisa.
PenukToBoe n3iydyeHue.
MertaranakTuka

60

HepemeHHLIe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas pabora «QneMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o0matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTHYECKOM, COIUAIBHON U
ITHYECKOH cepax NesTeTbHOCTH
YyernoBeKa

63

O6o6maromuit ypok. Poib u mecto
(bU3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o06maromuit ypok. Ponb
buzndecKoit Teopuu B GOpMHUPOBAHUU
npecTaBiIeHui o pusnueckon
KapTUHE MHpa




O6o6maromuii ypok. Mecro
¢du3uveckoil KapTHHBI MUpa B 00IIEM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
HAy4HbIX MPEJICTABICHUHN O IPUPOJIE

66 Pe3epBHbIil ypok. MaruutHoe nose. 1
DJNeKTpOMarHuTHast MHIYKIUs
PesepBubliii ypok. Ontuka. OCHOBBI

67 CIIeIMaJIbHON TEOpHUH 1
OTHOCHUTEIIHOCTH
Pesepnblit ypok. KBanroBas ¢puzuka.

68 DneMeHThl aCTPOHOMUU U 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBLIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YHEHUKA

» ®msuka, 10 kmace/ Makumes I'.5., Byxosnes b.b., Corckuit H.H. mox
penaknueii [TapdentoeBoit H.A., Akninoneproe obmiectBo «M3aaTenbeTBO
«IIpocsemienne»

» Gusuka, 11 kimace/ Maxumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakiueit [lapdpentreBoit H.A., AkuinonepHoe o0miectBo «M31aTenbCcTBO
«IIpocsemenue»

METOINUYECKHUE MATEPHUAJIBI UISA YUUTEJIA
e Metoauueckoe nmocodue ayst yunrens, Ousuka, 10 knace/ Mskuiien
I'.4., byxosues b.b., Corckuii H.H. nox penakuueit [lapdhentbeBoit
H.A., Axunonepsoe oomectBo «M3natenbctBo «IIpocBemienner»
e MeTtoanueckoe ocodue s yuutens, ®usuka, 11 kmacc/ Mskuiies
I'.JI., byxosues b.b., Yapyrun B.M. nox penakmueit [lapdentreBoit

H.A., Axumoneproe obmectBo «M3natenpctBo «IIpocBemnienner

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. «EmquHoe  OKHO  jgocTyma K 00Opa3oBaTeNbHBIM  pecypcamm»-
http://windows.edu/ru

2. «Enunas koyekius IUE@POBBIX 00pa30BaTEIbHBIX PECYpCOB» -
http://schoolcollektion.edu/ru

3. «DenepanbHBIN EHTP MHPOPMAITMOHHBIX 00pa30BaTEIbHBIX PECYPCOBY» -

http://fcior.edu.ru, http://eor.edu.ru
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