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IHHOACHUTEJIBHASA 3AIIUCKA

[TporpaMma 1o ¢u3mke 6a30BOro ypoBHsI Ha YPOBHE CpeIHETO O0IIero oopa3oBaHus pa3paboTaHa
Ha OCHOBE TTOJIOKEHUH M TpeOOBaHUI K pe3ysIbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTeIbHON MTPOTPaMMBl,
npeacrasieHHbX B @I'OC COO, a takxke ¢ yu€tom denepanbHOil pabodyeld mporpaMMbl BOCIUTAHUS U
KOHLEMIMKM TpenofaBaHus ydeOHoro mpeamera «Puszmka» B 00pa3oBaTeNbHBIX OpPraHU3ALMAX
Poccwuiickoit @enepannu, peanu3yoninX OCHOBHBIE 00pa30BaTeIbHbBIE POTPAMMBL.

CopmepxaHne mporpaMMbl 1O (pU3WKe HampaBlieHO Ha (POpMHpPOBAHHE €CTECTBEHHO-HAYIHOM
KapTUHBI Mupa oOy4atommxcs 10—11 kmaccoB npu oOyueHnn ux (u3uke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JISATEIILHOCTHOTO noxoaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METAalpeAMETHBIM pe3ylibTaTaM OOY4YeHHs, a Takke
YYUTBIBAET HEOOXOAMMOCTh PEaTH3aIllii MEXIPEAMETHBIX CBs3el (PU3UKK C €CTEeCTBEHHO-HAYYHBIMU
y4eOHBIMU TIpeMETaMU. B Hell omnpeaessoTcss OCHOBHBIC IIE]TU U3ydYeHUs (PU3UKK Ha YPOBHE CPEIHErO
obmiero  o0pa3oBaHuWs, IUITAHUPYEMbIE PE3yNbTaTbl OCBOEHHMS Kypca (PU3HMKH: JIMYHOCTHBIEC,
MeTanpeaMeTHbIE, TpeMeTHEIe (Ha 0a30BOM YPOBHE).

IIporpaMma o (hu3MKe BKIIOYACT:

IUTAHUPYEMBIEC Pe3yNbTaThl OCBOCHHS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCJE NPEAMETHbIC
pe3yIbTaThI 10 rojaM O0yUYEeHHST;
coaepkanue yueonoro npeamera «Puznkay mo rogaMm o0ydeHHs..

®dusnka Kak Hayka O HauOosiee OOINMX 3aKOHAX MPHUPOMBI, BHICTYNas B KadecTBE Y4eOHOIO
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAQJ B CHCTEMY 3HaHHUH 00 OKpYXKaroIeM MHpE.
[konpHBI Kypc (M3UKH — CHUCTEMOOOPA3yIOMIUI il €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB,
MOCKOJIBKY (PH3UUECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHUMN, H3y4aeMbIX XUMHECH, OMOJIOTHEH,
¢usnyeckoii reorpaducii u actpoHomueii. VMcnonb30BaHNe U aKTUBHOE TPUMEHEHUE (PU3UUCCKUX 3HAHUIMA
OTIpeZIeNIAET XapaKTep W Pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHUH B cdepe IHEPTeTHKH, TPAHCIOPTa,
OCBOEHHMSI KOCMOCA, MOJIy4eHUSI HOBBIX MATEpHUANIOB C 3aJIaHHBIMU CBOMCTBaMM M Apyrux. M3ydenue
(hM3MKK BHOCUT OCHOBHOH BKJIaJl B (DOPMUPOBAHUE €CTECTBEHHO-HAYYHON KaPTHHBI MUPa 00yUYarOIIHXCS,
B (QOpMHpOBaHHE YMEHHI NPUMEHSATh HAY4YHBIH METON ITO3HAHWS TIPHU BBIMIOJHEHUH WMH YYeOHBIX
HUCCJIEIOBAHUN.

B ocHOBY kypca ¢pu3uKH 1J1s1 YPOBHS CpeiHEro o01iero o0pa3oBaHus NOJI0XKEH P UICH, KOTOphIe
MOJKHO pacCMaTpHUBaTh KaK MPUHIIMUIIBI €70 MOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBHHM C HEW Kypc SBISETCS JOTHYECKH 3aBEpPIIEHHBIM, OH
COJICP)KUT MaTepuall W3 BCEX pa3leNioB (DM3WKH, BKIIOYAET KaK BOIPOCH KIACCHYECKOW, TaKk H
COBpEeMEHHO! (hU3HKH.

Hoes ecemepanuzayuu. B cOOTBETCTBUM € HEHl MaTepuan Kypca (GU3UKH OOBEAWHEH BOKPYT
¢usnueckux Teopuid. Bemymmum B Kypce siBisieTcs (GopMUpOBaHHE MPEACTABICHHH O CTPYKTYpPHBIX
YPOBHSIX MaTepHH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peannszanys TpearnonaraeT MCHOJIb30BAHWE TyMAaHUTAPHOTO
MOTEHIMaIa (PU3NIECKON HAYKH, OCMBICIICHUE CBS3H Pa3BUTUS (PU3UKU C Pa3BUTHEM OOIIECTBA, a TAKKE
C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U DKOJIOTHISCKUMHU TTPOOIEMaMH.

Hoes npuxnaonoil nanpasnennocmu. Kypc Gu3uKy npennoaaraeT 3HaKOMCTBO € IIUPOKUM KPyTroM
TEXHUYECKUX U TEXHOJIOTHUECKUX MPUIIOKEHUH H3yHIeHHBIX TEOPHI U 3aKOHOB.



Hoes IKo0ocuzayuu peanlyeTcda nNoCpCACTBOM BBCACHUA 3JICMCHTOB COACPIKAHUA, MHOCBSAILIEHHBIX
OKOJIOTUYCCKHUM HpO6JIeMaM COBpPEMCHHOCTH, KOTOPEIE CBA3aHbLI C PAa3BUTUEM TCXHUKU N TCXHOHOFHﬁ, a
TaKXC 06C}’)K}.I€HI/I$I r[p06neM palrOHAJILHOI'O MPUPOAOIIOJIb30BaHUSA U 9KOJIOTHYECKOM OE30IMaCHOCTH.

Crep:KkHEBBIMH 3JIeMEHTaMH Kypca (U3WKH Ha YPOBHE CPEITHEro OOIIero oOpa3oBaHUS SIBIAIOTCS
¢usnyeckue Teopun ((HOpMUPOBAHUE TPEICTABICHUN O CTPYKTYpE MOCTPOCHHS (PU3UYCCKOH TCOPHH,
poiH pyHIAaMEHTANBHBIX 32aKOHOB W MPHHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O TIPUPOJIE, TPAHUTAX
MPUMEHUMOCTH TECOPHA, ISl OTIUCAHMS €CTECTBCHHO-HAYYHBIX SBICHUN M MPOIIECCOB).

CHCTEeMHO-/ICATENILHOCTHBI TOJAXO0Ml B Kypce (U3MKHM peamu3yercss Mpexae BCero 3a Cuér
OpraHu3aluy SKCIEPUMEHTAIBHON nesTenbHoCTH o0yyaromuxcs. s 6a30Boro ypoBHs Kypca (Gu3nku —
9TO UCTOJNB30BaHUE CUCTEMBI (PPOHTATIBLHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOpHBIX padorT,
KOTOpBIE B TIporpamme 1Mo (u3nke o0beIWHEHBI B OOMIMI CHHCOK YYEHHYECKHUX MPAKTHUYECKHUX padoT.
Boienenne B yka3aHHOM TiepedHe JaOOpaTOpHBIX PadOT, MPOBOAMMBIX Ui KOHTPOJS M OILICHKH,
OCYIIECTBIISIETCSl YYaCTHUKaMHU 00pa30BaTeNbHOTO Mpoliecca UCXOIs U3 0COOCHHOCTE! MIaHUPOBaHUA U
ocHamieHust kabuHera Qm3uku. lIpm 3TOM oOecmeumBaeTCsl OBJaIEeHHE OOYYAIOIIMMHUCSA YMEHHUSIMHU
MPOBOJIUTh KOCBEHHBIC M3MEPCHUs, UCCIICIOBAHUS 3aBUCUMOCTEH (DU3MYECKUX BEIUYMH U MOCTAHOBKY
OIIBITOB IO MPOBEPKE MPEAJIOKCHHBIX IT'MIIOTE3.

Bonbiioe BHUMaHWE yaeseTcs PEIICHUIO PAacUYETHBIX M KAYSCTBEHHBIX 3ajad. [Ipu 3rtom s
pacuéTHBIX 3aJad TNPHOPUTETOM SIBJSIFOTCA 3aJa4d C SBHO 33JaHHOM (PU3MYECKOil MOJENbIo,
TIO3BOJISIONIME TIPUMCHSTh H3YYCHHBIC 3aKOHBI ¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieNia Kypca, Tak
UHTETPUPYSI 3HAHUSI U3 Pa3HBIX pa3nenoB. [ KaueCTBEHHBIX 3aJla4 MPUOPUTETOM SIBIISIFOTCS 3aJaHUs Ha
00BsCHECHHE TPOTeKaHMs (HU3MYSCKUX SBJICHHNA M IPOLIECCOB B OKPYXKAIOUICH XHU3HHU, TpeOyoIue
BbIOOpa (HPM3UUECKON MOJIEITH [T CUTYalluy MPaKTHKO-OPUCHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBarmamu PI'OC COO k MarepraTbHO-TEXHUYECKOMY OOECTICUSHHUIO
ydeOHoro mporecca 6a30BbIif YpOBeHb Kypca (\M3UKH Ha ypPOBHE CPEAHETO 00IIero o0pa3oBaHus JOKEH
U3y4yaTbCsl B YCIOBHSIX MPEIMETHOrO KaOMHeTa (U3UKH WM B YCIOBHSX MHTETPHPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabmHere (M3MKM MOIDKHO OBITh HE0OXOIMMoe
nabopatopHoe O0OpPYIOBaHHME Uil BBINOJHEHHS YKAa3aHHBIX B IpOrpaMMe 0 (PHU3MKE YyUYEHHMYECKHX
HpPaKTUYECKUX paboT U AEMOHCTPAILIMOHHOE 000PYAOBaHUE.

JemoncTpanmonHoe obopynoBanue (GOPMHUPYETCS B COOTBETCTBUH C MPUHIUIIOM MHUHHMAJIbHON
JIOCTAaTOYHOCTH M O0ECNeurBacT IMOCTAHOBKY IIEPEUUCICHHBIX B IMporpamMMe Mo (U3MKe KIHOYEBBIX
JEMOHCTpaUMi Uil  HCCIECAOBAaHMS M3YYaeMBbIX SIBICHUH W  TNPOLECCOB, OMIUPUYECKUX U
(byHAaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MTPUMEHEHU.

JlabopatopHoe 00OpyIOBaHHE Uil YYCHHYECKHX NPAKTHYCCKHX paboT Qopmupyercs B BHIEC
TEMaTHYECKUX KOMIUICKTOB M OOCCIeUuMBAETCS B Pacuy€Te OJHOTO KOMILUICKTA Ha JBYX OOYYarOIIHXCH.
Temaruyeckre KOMIUIEKTHI JTJaOOPaTOPHOr0 000PYAOBaHMs TOJKHBI OBITh MOCTPOSHBI HA KOMILICKCHOM
UCIIOJIb30BAaHUH QHAJIOTOBBIX U HU(POBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX H3MEPUTEIILHBIX CHCTEM B
BUJIe IU(PPOBBIX JIAOOPATOPHH.

OCHOBHBIMH LCIISIMA U3YUCHUS (1)PI3I/IKI/I B O6I]_I6M O6paSOBaHI/IPI SABJIAKOTCA:

(hopMUpOBaHUE MHTEPECA M CTPEMIICHUSI 00YUYAIOIINXCS K HAYYHOMY WU3YYEHHUIO MPHUPOJIBI, Pa3BUTHE HX
WHTEJUICKTYaIbHBIX ¥ TBOPUECKUX CTIOCOOHOCTEH;

pa3BUTHE TMPEICTABICHUHA O HAyYHOM METOJAE IO3HAHWA H (OPMUPOBAHHE UCCIICAOBATEIHCKOTO
OTHOLIEHUS K OKPY>KaIOIINUM SIBIICHUSM;

(GhOopMHUpPOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa HM3y4YeHHs] OCHOB CTPOCHHS MaTepUu U
(yHITAMEHTAITLHBIX 3aKOHOB (DU3UKU;

(dopMupoBaHUE YMEHHUI OOBICHATH SIBICHUS C HCIOJB30BaHWEM (U3NYECKUX 3HAHUW W HAYYHBIX
JI0Ka3aTeJIbCTB;

(dhopMuUpOBaHUE TPEACTABICHUNA O POIM (PU3UKU JJIs PA3BUTHS IPYTMX €CTECTBEHHBIX HAYK, TEXHHKH M
TEXHOJIOTHH.



Joctmxenne 3THX 1eniell o0ecrieuynBacTCs PelleHUeM CIICAYIONIMX 3a7ad B MPOIecce U3ydeHUS
Kypca (U3UKHU Ha YPOBHE CPEIHETO OOIIETro 00pa3oBaHUs:

MPHOOPETEHNE CHCTEMBI 3HAHUK 00 00mX (DU3MIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHIX, BKITFOUAS
MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JJICKTPOIMHAMHKY, KBAHTOBYIO (DM3HMKY U 3JICMEHTHI aCTPO(DU3HKH;
(hopMUpOBaHUE YMEHUI TNPUMEHATh TEOPETUYCCKHE 3HAHUS JUIS OOBSICHEHUS (PU3NUCCKUX SBICHHUN B
TIPHUPO/IE U IS IPUHATHS MPAKTHIECKUX PEIICHUA B TOBCETHEBHON KU3HM;

OCBOGHHE CIIOCOOOB pEIICHWsI Pa3MYHBIX 3aad C SBHO 33/JIaHHON (pU3MUecKkoil Mozensio, 3ajad,
MOJpa3yMeBalOINX CAMOCTOSITENIbHOE co31aHue (PU3NIECKOM MOJICTTH, aICKBaTHOM YCIIOBUSIM 3a/1a4H;
MMOHUMaHWe (PU3NYECKUX OCHOB W TPUHIUIIOB ACWCTBUS TEXHUYECKHX YCTPOMNCTB W TEXHOJIOTHYECKHX
MIPOIIECCOB, UX BIHSHUSI HA OKPYKAIOIIYIO CPELy;

OBJIAJICHUE METOJIaMU CaMOCTOSITCIHHOTO TUIAHUPOBAHUS W TPOBEACHHUS (PU3MUCCKHUX IKCIICPUMEHTOB,
aHaJIM3a U MHTePIpETaIli HHPOPMAIUH, OTIPEACICHHS JOCTOBEPHOCTH TIOJTYYCHHOTO Pe3yJIbTaTa;
CO3JJaHUE YCIOBUH IJIs1 PA3BUTHUSL YMEHUM POEKTHO-UCCIEN0BATEIBCKOM, TBOPUECKON ACSITEIBHOCTH.

Ha msydenne ¢msuxu (0a30BBI ypOBEHB) Ha YPOBHE CpeIHETO 00Imero o0pa3oBaHHUS OTBOIUTCS
136 gacoB: B 10 kimacce — 68 gacoB (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2 aca B HEIEIIO).

[Ipennaraemelii B mporpamMme Mo (U3WKE IEepedeHb Ja0OpaTOPHBIX M TPAKTHIECKHX pPaboT
SBJISICTCS PEKOMEHAOBAHHBIM, YUYHTENb JAejaeT BBIOOP MpOBEIEHHs Ja0opaToOpHBIX pabOT U OMBITOB C

y9ETOM WHANBUIYATEHBIX 0COOEHHOCTEH 00yYarommIXCsl.

COIJEPKAHUE OBYYEHUS

10 KJIACC

Pasznen 1. ®u3uka n METOAbLI HAYYHOI'O IMO3HAHUSA

®uszuka — Hayka o mnpupoge. HaydHble MeToApl MO3HAHMA OKpyXatolero mwupa. Poib
9KCTIIEPUMEHTA U TEOPUH B IIPOLIECCE MO3HAHUS MIPUPOABL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanve GpU3NUESCKUX SBICHUM U mpolieccoB. Hayunbie Tunore3sl. Gusnueckue 3aKOHbI U
Teopuu. [ paHUIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [[pHHIIMT COOTBETCTBUSI.

Ponp 1 Mecto pusuku B hopMHUpPOBaHWU COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B IIPAKTHIECKON
JeSITeNLHOCTH JIFOJIEH.

Lemoncmpayuu

AHajoroBrie U ]_II/I(I)pOBBIG HU3MCPUTCIIBHBIC HpI/I60pI>I, KOMIIbIOTCPHBIC JATUUKHU.

Pasznen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe naBmkeHne. OTHOCUTEIBHOCTh MEXAHMYECKOro MaBIKeHua. Cucrema oOTcuéra.
Tpaexropus.



[lepemerienne, ckOpocTh (CpeaHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepUatbHON
TOYKH, UX IIPOEKIMU Ha OCU CUCTEMbI KoopanHaT. CllojkeHHe NepeMeleHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MpSMOJHHEWHOE MABMKeHue. [padukun 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI, ITyTH U MEPEMEILEHUSI MaTCPUAILHON TOUKH OT BPEMEHH.

CroOogHoe mazeHue. Y cKopeHue CBOOOIHOTO TaeHusI.

KpuBonuneiinoe asumxeHue. J[BHKeHHUE MAaTEPUATBHON TOYKHU MO OKPYKHOCTH C MOCTOSIHHOM I10
MOJYJI0 CKOpPOCTBIO. YTIIOBas CKOPOCTb, JHHEHHas cKopocTh. llepuon u wyacrora oOpamieHus.
LenTpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckue yCTpPOWCTBA M MPAKTHUECKOE MPUMEHEHHE: CIUAOMETP, NIBIKEHHUE CHApPSIOB,
IIEITHEIC ¥ peMEHHBIC TTepEaayH.

Jlemoncmpayuu

Mopnens cucTeMbl 0TCUETA, HILTFOCTPAITNS KHHEMATHIECKIX XapaKTePUCTHUK IBHKEHIISL.
[IpeobpazoBanue IBMKESHHN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[lagenne Tenm B BO3AyXe U B pa3peKeHHOM MTPOCTPAHCTBE.

HaGmronenue nBmkeHus Tena, OpOIICHHOTO MO/ YIIIOM K TOPU30HTY U TOPU30HTAIIBHO.
N3mepenue yckopeHusl CBOOOIHOTO TaIeHusl.

HarmpaBnenue ckopoCcTH npu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuil sxcnepumenm, nabopamopHuvle pabomol

N3ydyenmne HepaBHOMEPHOTO IBIDKEHHUS C LIEIBIO OMPEEICHIS MTHOBEHHOH CKOPOCTH.

I/ICCHGI[OBaHI/Ie COOTHOIICHUA MEXKAY IIYTIMHU, HpOfII[CHHBIMPI TCJIOM 3a IIOCJICAOBATCIBbHBIC

paBHbIE NPOMEXYTKHM BPEMEHH IPH PAaBHOYCKOPEHHOM [BI)KEHHMHM C HAYalbHOW CKOPOCTHIO, PaBHOM
HYJIIO.

I/ISy‘ICHI/Ie ABWXCHUS IapHKa B BSI3KOH KHUIKOCTH.
I/ISy‘ICHI/Ie JABHXKXCHHA TCJIA, 6p0H_IeHHOFO TOPHU30HTAJIBHO.

Tema 2. lunamuxa

[punnun otHocutenbHocTH [anunes. Ilepsbiii 3akoH HploToHa. VHepuuanbHbBIE CHUCTEMBI
oTcuéTa.

Macca tena. Cuna. Ilpuanun cynepno3unuu cwi. Bropoil 3akoH HeroToHa g MarepuaibHON
Touku. Tperuii 3akoH Hpr0TOHA 111 MaTepuaibHBIX TOYEK.

3akon BcemupHoro tarorerns. Criia TsokecTu. [lepBast kocMuaeckast CKOpOCTb.

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



Tpenue. Buabl Tpenus (1mokosi, ckosbxeHusi, kauenus). Cuna tpenust. Cyxoe Tpenue. Cuna TpeHus
CKOJIBXKEHUS M cuia TpeHus nokos. Koapduuuent tperns. Cuina cOnpoTHBIEHHS MIPU ABWKECHUH Tella B
JKUAKOCTH WU Ta3e.

IToctynarensHOE 1 BpamareIbHOE ABIKEHHE aOCOIIOTHO TBEPOTO Tea.
MoMeHT CHITBI OTHOCHTENFHO OcH BpaieHus. [Inedo cumbl. Y cnoBus paBHOBECHS TBEPIOTO Tela.

Texaunueckue YCTpOﬁCTBa n MIPAKTHIECKOC IIPUMCHCHUE! TIOJUIMITHHUKH, JBHKCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBnenue uHepLUM.

CpaBHeHHE MacC B3aUMOJEUCTBYIOIINX Tel.

BTtopoii 3akon HeroToHa.

W3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTHU OT JeOopMaLuy.
HesecomocTs. Bec Tena npu ycKOpeHHOM NOABbEME U MAJICHUU.
CpaBHeHHE CHJI TPEHHUS TIOKOSI, KAUEHUS U CKOJIbKEHHS.
VYcnoBust paBHOBECHs TBEPIOTO Tena. Bunbl paBHOBECH .
Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi
N3yuyeHne nBuKeHUs Opycka 1o HaKIOHHOH IIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CHJI YITPYTOCTH, BOSHUKAIOIINX B MPYXHUHE U PE3UHOBOM 00pasiie, OT
ux nehopMarum.

HccnenoBanne yciaoBuid paBHOBECHS TBEPIOTO Tella, UMEIOIIETO OCh BPAIICHUS.
Tema 3. 3axouvt coxpanenus 6 mexanuxe

I/IMHy.]'ILC MaTepPIaJ'IBHOﬁ TOYKH (Tena), CUCTCMbI MATCPUAJIBHBIX TOYCK. I/IMHyJ'IBC CHJIBI H
HN3MCHCHUC UMITYJIbCA TCJa. 3aKkoH COXpaHCHHA UMITYJIbCA. PeaktuBHOC JABUXCHUC.

Pabora cuiibl. MOIIHOCTB CUJIBI.
Kunernueckas sHeprusi MaTepualibHON Touku. TeopeMa 00 H3MEHEHUH KHHETHYECKON SHEPTHH.

[lorenumanbuas osHeprus. lloTeHumanbHas »>Heprusi ynpyro Jae(OpMHPOBAHHON NPYKHUHBI.
[loTennnanpHast SHEPTHS TeTa BOIM3HM MOBEPXHOCTH 3EMIIH.

HOTCHHI/IaJIBHLIe 1 HCIMIOTCHUWAJIBHBIC CUJIBI. CBs13b pa6OTLI HCIIOTCHIMAJIBHBIX CHJI C UBMCHCHHEM
MEXaHUYECKOU SHEPruu CUCTEMBI TCII. 3akoH COXpaHCHUA MEXaHUYECKOU OHCPTHH.



pryrI/IC " HCYIIPYTHUC CTOJIKHOBCHU.

TexHn4Yeckre yCTpOoHCTBa U MPAKTHUECKOE MPUMEHEHHE: BOJIOMET, KONIEP, MPYKUHHBINA MHUCTOJIET,
JIBIDKEHHUE PAKET.

Jlemoncmpayuu

3aKoH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE ABMIKCHHE.

[epexo1 NOTEHIIMATLHOW YHEPTUN B KHHETHUECKYIO 1 00OpaTHO.

Yuenuueckuil sxcnepumenm, nabopamopHuvle pabomul

N3zydenune abCOMOTHO HEYNPYTOro yapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI C U3MEHEHHEM MEXaHWYECKOH JHEpPruu Teja Ha mpumepe
pacTsDKEHUS] pE3MHOBOTO XKTYTa.

Paznen 3. MoJekyasipHas (pu3nKa U TEPMOIMHAMHUKA

Tema 1. Ocrogbt MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE NOJOXKEHUSI MOJIEKYJIPHO-KMHETHYECKOH TEOpUHM M HUX ONBITHOE OOOCHOBaHHE.
BpoynoBckoe nBwkenue. Huddysms. Xapaktep ABMKECHUS W B3aWMOJCHCTBUS YacCTHIl BELICCTBA.

Mogenu cTpoeHus ra3oB, KUAKOCTEH M TBEPABIX TN U OOBSCHEHUE CBOMCTB BeLIECTBA HA OCHOBE 3THX
Mozeneil. Macca u pazmeps! Mosekyi. KommuectBo Benectsa. [loctostuaas ABorafpo.

TemnoBoe paBHoBecue. TeMmnepaTypa u e€ usmepenue. lllkana remnepatyp Llenbcust.

Mopnens nuaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETHYECKON TEOPUHN HI€ATBHOTO
raza. AOcomioTHasg TemrepaTypa Kak Mepa CpeqHel KHHETHYEeCKON SHEPrHH TEIUIOBOTO JBIKEHUS
yactun rasa. Illkama temneparyp KenbBuna. I'azoBble 3akoHbl. YpaBHeHHMe MenneneeBa—Kianeiipona.
3akoH [aneToHa. M30mpornecchl B HeabHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTna. I'padudeckoe
IpeCTaBIEHUE U30IIPOLECCOB: U30TEPMa, U30X0pa, U300apa.

TexHUYEeCcKHe yCTPOUCTBA U MMPAKTUIECKOE PUMEHEHHE: TEPMOMETP, OapoMeTp.
Lemoncmpayuu

OMnBITHI, JTOKa3BIBAIOIINE AUCKPETHOE CTPOCHHUE BElecTBa, GoTorpaduu MOJEKYT OpraHMYECKUX
COEIUHEHUH.

OmnpiTel 110 1M GY3UHN KUAKOCTEN U ra30B.
Mopenb OpOyHOBCKOTO ABMKCHHUS.
Mogens onsita IllTepHa.

OHBITBI, AOKa3bIBAONIUC CYIICCTBOBAHNUEC MCKMOJICKYJIAPHOT'O B3aHMO,Z[€I>iCTBPIH.



Mogenb, WTIOCTPUPYIONIAs NPUPOLY JABICHUS T'a3a HA CTEHKHU COCY/a.
ONBITHL, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HICATBLHOTO Ta3a, U30MPOLIECCHI.
Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

OmnpefeneHne MacChl BO3JyXa B KJIACCHONW KOMHATE HAa OCHOBE M3MEpPEHHMU 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEPATYpPBI BO31yXa B HEN.

HccnenoBanue 3aBUCUMOCTH MEXKIY TapaMeTpaMH COCTOSIHUSI pa3peKeHHOro rasa.
Tema 2. Ocnoswvt mepmoounamuxu

TepMOHI/IHaMI/I‘lCCKaH CHUCTEMA. BHyTpeHHSIH OHEpPIruda TepMOHI/IHaMI/I‘leCKOﬁ CHCTEMBI M CIIOCOOKI €€
n3MeHeHns. KoJndecTBO TEIUIOTHI U pa60Ta. BHYTpeHHﬂﬂ OHEPrusg OAHOATOMHOI'O HACAJIBHOI'O TIasa.
Bugsl TCIUIonepecaavuun: TCIIOIMPOBOAHOCTb, KOHBEKIUA, U3JIyUYCHUC. VaenbpHas TEIIOEMKOCTD BEIISCTBA.
KonnuecTBO TEIIOTH IIpu Terjionepeaadc.

[Monstue 00 amuabatHOoM mporecce. IlepBbIii 3akoH TepMomMHAMHUKHU. [IpUMEHEHHE MEepPBOTo
3aKOHA TEPMOJWHAMUKH K M3omponeccaM. | padndeckas nHTEppeTanus padoTHI raza.

Bropoii 3akoH TepmoauHaMukn. HeoOpaTuMocTh IPOIIecCOB B IPUPOJIE.

TemnoBbie MammHbl. [IpUHIMIB AEHCTBHA TEIUIOBHIX MamuH. [IpeoOpa3oBaHus 3HEpruH B
TEIUIOBBIX MamnHax. Koaddumuent mone3Horo neictBus TteroBod Mammebl. [ukn Kapao m ero
K03 PUILIMEHT TOIe3HOTO ACHCTBHA. DKOJIOTHUYECKHE POOIEMBI TETJIOPHEPTETHKH.

TexHuueckue yCTpoCTBa M NPAKTHMUECKOE MPUMEHEHHUE: [IBUTaTellb BHYTPEHHErO CrOpaHWs,
OBITOBOM XOJIOAUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHue BHYTPEHHEH 3HEPTUU TENa MPU COBEPIICHUN PAOOThI: BhIICT MPOOKH M3 OYTHUIKH MO
JIECTBUEM  CXKATOTO  BO3JyXa, HarpeBanue ddupa B JaTyHHOH TpyOke myTéM  TpeHHs
(BUICOIEMOHCTPAIIHS).

H3meHeHue BHYTPEHHEH SHEPIUM (TeMIIepaTyphbl) TeNia MPH TeIionepeaaye.

OmnbIT 10 aAa0aTHOMY PACITUPEHUIO BO3AyXa (OIBIT C BO3AYIIHEIM OTHHBOM).

Mojienu napoBoi TypOHHBI, ABUrATENsl BHYTPEHHETO CrOPaHHUs, PEAKTUBHOTO JIBUTATEIIS.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

H3mepeHue yaenbHON TeMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoovt

[TapoobpazoBanne u KoHmeHcarws. VMcmapenne u kxuneHwe. AOCONIOTHAS W OTHOCHTEIbHAs
BIIQXHOCTh BO3MyXa. HachlmeHHBI map. VYaenpHas TEIUIoTa mapooOpa3oBaHUsA. 3aBUCHUMOCTH
TEeMITepaTyphl KUTICHUS OT JaBJICHUSI.

Teépmoe teno. Kpucraummyeckue u amopdHbie Teja. AHU30TPOIMS CBOWCTB KpUCTALIOB. JKunkue
kpuctamibl. CoBpeMeHHbIe MaTtepuaibl. [InaBinenue u Kpuctamnuzanus. Y IeibHas TEIUIoTa IIaBICHHUS.
CyOmumartysi.



ypaBHGHI/IC TEIUIOBOro OataHca.

Texauueckue YCTpOf/’ICTBa 1 MPAKTUYCCKOC MPUMCHCHUC: TUTPOMCTP U MICUXPOMETP, KAJIOPHUMETP,
TCXHOJIOTHU ITOJIYYEHHS COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCJIE HAHOMATEPUAJTIOB, 1 HAHOTEXHOJIOT'UH.

Jlemoncmpayuu

CRoiicTBa HACHITIICHHBIX TIAPOB.

Kunenue npu NOHM>KEHHOM JAaBICHUM.

Crioco0bl U3MEPEHHUS BIAKHOCTH.

HaGnroienue HarpeBaHus U IDIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.
JeMoHCTpalus KpucTasioB.

Yuenuueckuil sxcnepumenm, nabopamopHuvle pabomul

I/I3M€pCHI/IC OTHOCHUTEIBLHOMN BIAKHOCTH BO3ayXxa.

Paznen 4. diekTpoauHaMmuka

Tema 1. Dnekmpocmamuxa

OneKTpu3auus Tel. DNEeKTpUudecKuil 3apsa. JBa Buaa snekTpuyeckux 3apsanoB. IIpoBogHukH,
JTURJIEKTPUKH U MOTYTIPOBOIHUKH. 3aKOH COXPAHEHUS DJIEKTPUUECKOT0 3apsa.

BzaumopeiictBue 3apsnoB. 3akoH KynoHa. TouedHBIM SIEKTpUUYECKHH 3apsf. DJIEKTPUYECKOE

nosie. Hanpsbk€HHOCTB AuieKTpruyeckoro mnois. IIpuHimn cynepno3uuuu 31eKTpUdecKux nojei. Jinaum
HaNPsKEHHOCTH JEKTPUIECKOTO MOJIS.

Pabota cun snexrpocratuueckoro moisa. [lotenmuman. Pasnocts morennuanos. [IpoBomHUKH U
JIUDIIEKTPUKH B 3JIEKTPOCTATUIECKOM ToJe. JuaekTpudeckas MpOHUIIAeMOCTb.

Onexrpoémkocts.  KoHaeHcaTop.  DNeKTpOEMKOCTh  IUIOCKOIO  KOHJAEHcaropa.  OHeprus
3apsKEHHOT0 KOHZIEHCaTopa.

Texaunueckue YCTpOﬁCTBa U TMPAKTHYCCKOC TIPUMCHCHMUC!: QJICKTPOCKOII,  3JICKTPOMETP,

UEKTPOCTATHUECKas 3alllUTa, 3a3€MJICHHE JJICKTPOIPHOOPOB, KOHIECHCATOP, KOMHPOBAIBHBIM ammapar,
CTpYUHBII NPUHTED.

Lemoncmpayuu

YeTpoiCcTBO M IPUHIMI IEHCTBHS AIEKTPOMETPA.
B3anmMopeiicTBue Ha3JIEKTPU30BAHHBIX TEJI.
DNEKTPUUYECKOE TOJIE 3aPSDKEHHBIX TEI.

IIpoBOAHMKH B AIIEKTPOCTATHYECKOM IIOJIE.



SHCKTpOCTaTI/I‘-IeCKaﬂ 3aliiyTa.
ﬂI/I:)J'IeKTpI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.

3aBHCHMOCTD SJICKTPOéMKOCTI/I IIJIOCKOI'0 KOHACHCATOpa OT IIOaan MJIACTUH, PACCTOSIHHA MEXKIY
HHUMHU U I[PI3J'ICKTpH‘ICCKOﬁ IIPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHASHCATOopa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. llocmoannstii 3n1exkmpuyeckuil mok. Toxu 6 paznuunsix cpedax

ONEeKTPUYECKUNA TOK. YCJOBHS CYIIECTBOBAHMS SJICKTPUUECKOro Toka. Mctounuku Toka. Cumia
ToKa. II0OCTOSTHHBEINA TOK.

Hanpsixenue. 3akon OMa Juist yyacTKa LEnu.

DJIEKTPUYECKOE COMPOTUBICHUE. YAENbHOE CONpOTUBIEHUE BewlecTBa. llociaemoBarensHoe,
napajieabHoe, CMEIIAHHOE COEAUHEHNE IIPOBOAHUKOB.

Pabora snexktpudaeckoro Toka. 3akoH J[xoyns—JIena. MomHOCTE 3IIEKTPHYECKOTO TOKA.

DIIEKTPOABIKYLIAS CUJIA U BHYTPEHHEE COIMPOTUBICHUE UCTOUYHHKA TOKA. 3aKOH OMa ISl MOJTHOU
(3aMKHYTOH) 35eKTpruYecko nenu. KopoTrkoe 3aMbikaHue.

OneKTpoHHasi MPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBHUCHUMOCTH COINPOTUBIICHHS METaJUIOB OT
Temneparypsl. CBEpXIpOBOIUMOCTb.

OnexTpuyeckuil TOK B BakyyMe. CBOMCTBa 3JIEKTPOHHBIX MTYYKOB.

[MomynpoBoauuku. Co6CcTBEHHAs M MPUMECHas! MPOBOAMMOCTH MOJIypoBogHUKOB. CBoiicTBa p—N-
nepexoza. [lonynpoBoJHUKOBEIE TPUOOPHI.

DNEKTPUYECKUI TOK B paCTBOpaX W paciiiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHIECKAS TUCCOIIHAITHS.
DIEeKTPOIIH3.

DIEeKTpUYECKUN TOK B razax. CaMoCTOSATENbHBIA U HECAMOCTOSTENbHBIN pa3psia. Monuus. [1na3zma.

TexHU4Yeckre yCTpOCTBa M MPAKTHYECKOE IPUMEHEHHE: aMIIEpMETp, BOJBTMETpP, PEOCTarT,
WUCTOYHUKH TOKA, JIIEKTPOHArpeBaTelbHbIE TPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COIIPOTHUBIICHHS, BaKyyMHBIM JAHOJ, TEPMHUCTOPBHI M (OTOPE3UCTOPHI, MOIYHNPOBOAHUKOBBIA AHOL,
raJIbBaHHKA.

Lemoncmpayuu
M3mepenue cuiibl TOKa U HAIPSDKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS UWIMHAPUIECKUX MPOBOJAHUKOB OT JJIMHBI, IUIOIIAIN TOMEPEYHOro
CEYeHHUS U MaTepHana.

CMmemranHoe COCIUMHCHUC IIPOBOAHUKOB.



IIpssiMoe u3mepenue snekTpoaBuKyIed cuibl. KopoTkoe 3amMblkaHUE TaJbBaHUYECKOTO AJIEMEHTA
Y OLIEHKa BHYTPEHHETO COTPOTUBIICHHUS.

3aBHCUMOCTH CONIPOTHUBIICHUS METAIJIOB OT TEMIIEPaTyPHhL.

TIpoBOAMMOCTD 3IIEKTPOTUTOB.

HckpoBoii pa3psa U MPpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSS IPOBOAUMOCTD JAHOA.

Yuenuueckuii sxcnepumenm, rabopamopiuvie pabomsi

N3ydeHune cMemaHHOTO COSUHECHUS PE3UCTOPOB.

N3Mepenue IeKTpOIBUKYIICH CHITBI HCTOYHUKA TOKA U €70 BHYTPEHHETO CONTPOTHBIICHUS.

HaGmroneHue anekrposusa.

Me:knpeaMeTHbIE CBA3H

N3yuenne xypca ¢usuku 0a3oBoro ypoHs B 10 Kiacce OCYIIECTBISCTCA C y4ETOM
COJICPKATENILHBIX MEXKIPEIMETHBIX CBSI3eH ¢ KypcaMH MAaTeMaTHUKH, OWOJIOTHH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Medicnpeomemnvle nousimusi, CBSI3aHHBIC C M3YYECHHEM METOJOB HAYYHOTO MO3HAHUSA: SIBJICHUE,
Hay4yHbId (aKkT, THUIOTEe3a, (U3NYECKas BEJIMYMHA, 3aKOH, TEOPHsl, HaOJIIOJICHUE, SKCIICPUMEHT,

MOJCIUPOBaHUEC, MOJEIIb, U3MECPECHHUCE.

Mamemamuxa: pellieHue CUCTEMBbI ypaBHEHWH, JHMHEiHHas (QyHKUus, napabona, runepboina, ux
rpauKy ¥ CBOWCTBA, TPUTOHOMETpHUYECKUE (DYHKIUH: CHHYC, KOCHHYC, TAaHT'€HC, KOTAaHTCHC, OCHOBHOE
TPUTOHOMETPUIECKOE TOXKJIECTBO, BEKTOPBI M MX MPOCKIIMK Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB.

buonoeus: mexannyeckoe IBIKEHHE B KMBOH mpupone, Auddysus, 0ocMOC, TEMI000MEH >KUBBIX
OpraHu3MOB (BUIbI TEIIONEPEIauH, TETIJIOBOE PABHOBECHE), SIEKTPUIECKHE SIBJICHHS B )KUBOW MPUPO/IE.

Xumus. AUCKPETHOEC CTPOCHUE BECUICCTBA, CTPOCHUE aTOMOB U MOJICKYJI, MOJIb BEIICCTBA, MOJIsIpHasd
Macca, TCIIJIOBBIC CBOICTBa TBép,Z[I:IX TCI, )KPI,Z[KOCTGﬁ " Tra30oB, JJICKTPUYCCKUC CBOICTBaA MCETAJJIOB,
QJICKTPOJIMTUYCCKAA JUCCOLaIysl, raJibBAHHUKA.

T'eoepaghus: BNaXXHOCTb BO3yXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonozusi: peodpazoBaHue JBMKCHUHN C HCITOJIF30BAHUEM MEXaHHU3MOB, YUET TPEHHS B TEXHUKE,
MOJIIUITHUKH, HCTIOJIb30BaHUE 3aKOHA COXpaHEHMs HMITyJIbca B TEXHHKE (pakera, BOJAOMET U Jpyrue),
JBUTATeNlb BHYTPEHHETO CropaHus, TMapoBas TypOWHA, OBITOBOH XOJIOMWILHUK, KOHJIHMIIMOHED,
TEXHOJIOTHM IIOJYyYEHHS] COBPEMEHHBIX MaTEPUAJIOB, B TOM YUCJIE HAHOMATEpUAJIOB, 1 HAHOTEXHOJIOTUH,
JJIEKTPOCTaTHYECKass 3alluTa, 3a3eMJIEHHE JIEKTPONpPHOOpPOB, KCEPOKC, CTPYHHBIA TPHUHTED,
AJIEKTpOHArpeBaTeNIbHbIE TPUOOPHI, AIEKTPOOCBETHTENLHBIE IPHOOPHI, TAILBAHHKA.

11 KJIACC



Paznen 4. DinekTpoauHaMuKa
Tema 3. Maznummnoe none. IneKmpomMazHumMHAA UHOYKUUA

IloctosiHHbie MarHuThl. B3aumojieiicTBME MOCTOSHHBIX MarHUTOB. MarHutHoe moJjie. Bektop
MarHuTHOM WMHAYyKUud. [IpUHIUN Cymeprno3uld MAarHUTHBIX Mojel. JIMHWKM MarHUTHOM HHIYKIIMH.
KapTuna nuHuii MarHuTHOM MHTYKIIMY TIOJIA MOCTOSTHHBIX MarHUTOB.

MarsautHoe mnose OpOBOJHHUKA C TOKOM. KapTI/IHa JIMHUMN HUHAYKIIUA MAarHuTHOIrO IOJId JJIMHHOTO
IIpsAMOTo MPOBOAHHWKA M 3aMKHYTOI'O KOJIBLICBOI'O IIPOBOJHHKA, KATYIIKH C TOKOM. OneIT BpCTez[a.
BiaunMmoneiictue MMPOBOJHHUKOB C TOKOM.

Cuna Amriepa, e€ MOIyJIb U HaIIpaBJICHHE.

Cuna JlopeHua, €€ MOAyidb W HampaBieHuE. /[BHKeHue 3apsiKEHHOM 4acTUIbl B OJHOPOJHOM
MarHuTHOM moJie. Pabota cuiibl Jlopenia.

SlBnenue  dneKTpOMarHUTHOW — MHAyKUuMW.  IIoTOK  BekTOpa  MAarHUTHOM — HMHIYKLUU.
ONeKTPOABMKYILAs CHIJIa MHIYKIIUH. 3aKOH JIEKTPOMarHUTHON nHAyKuuu Dapajes.

Buxpesoe anekTpuueckoe moye. INeKTPOABUKYIIAS CUIIa UHIYKIIUU B TIPOBOAHUKE, TBKYIIIEMCS
MIOCTYNATEIbHO B OJHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NuaykTuBHOCTE. SIBNIEHIE CAMOMHYKITHH. DJICKTPOABIKYIIA CHIIa CAMOWH TYKITHH.
9H€pI‘I/Iﬂ MAaraovuTHOIO IOJIA KaTyIlIKU C TOKOM.

DIIeKTPOMarHuTHOE TI0JIE.

Texuugeckue yCTpOfICTBa " IPAKTUYCCKOC NPUMEHCHHE: TIOCTOAHHBIC MAarHUThI, SJICKTPOMArHuThlI,
QJICKTPOABUTATCIIb, YCKOPHUTCIIHN JICMCHTAPHBIX YaCTHUL, MTHAYKITUOHHAA I1€Yb.

Lemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3JEKTPOHHOTO ITy4YKa MATHUTHBIM ITOJIEM.
JIvHMHM WHAYKIUYA MarHUTHOTO TIOJIS.
B3aumopeiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

HeiictBue cunbl JIopeHIia Ha HOHBI JIEKTPOJIUTA.
SBieHUE dEKTPOMArHUTHON MHIYKITHH.

IIpaBuno Jlenna.



3aBUCUMOCTH JIEKTPOABIDKYIIEH CUITBI MHIYKIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOT'O MTOTOKA.
SIlBneHue caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

N3y4yeHne MarHuTHOTO MOJISL KATYIIKK C TOKOM.

UccnenoBanue neHCTBUS MOCTOSHHOT'O MarHUTa Ha PaMKY C TOKOM.

HCCJ’ICILOB&HI/IG SIBJICHUS 3J'IeKTpOMal"HPITHOI71 HUHAOYKIUUA.

Paszgen 5. KoJjie0anus ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHumHuble KOaedanus

KonebarensHast cuctema. CBOOOAHBIE MEXaHWYECKHE KojeOaHMs. [ apMOHWYecKkue KojeOaHHS.
[lepuon, wacrora, ammutyaa u ¢asa xonedanmid. [IpykuHHBINH MasTHHK. MaTeMaTH4eCKuii MasTHHK.
YpaBHeHHe TapMOHHYECKHX KoneOanuil. [IpeBpalienre sHepruy Ipu rapMOHUYECKUX KOJCOaHMSIX.

KoneGartenbHbiii  kOHTYp. CBOOOJHBIE  JJIEKTPOMArHUTHBIC  KOJNCOAHHUS B  HJCATLHOM
KoJIeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHHUYSCKMMH W JJICKTPOMAarHUTHBIMH KOJICOAHUSMHU.

®opmyna TomcoHa. 3aKOH COXPaHEHHUS YJHEPTUH B HICATHHOM KOJIeOaTeTbHOM KOHTYPE.

[IpenacraBnenue O 3aryxalomuX KojaeOaHMSIX. BBIHYXAEHHBIE MEXaHHMYECKHE KOJeOaHMUS.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMATHUTHBIE KOJICOaHMsL.

Ilepemennbiii TOK. CHHycOMJAnbHBIA MEPEMEHHBIM TOK. MOIIHOCT NEPEMEHHOIO TOKA.
AMIIIMTYTHOE U IEUCTBYIOIICE 3HAUCHHUE CHUJIBI TOKA M HATIPSDKEHUS.

Tpanchopmarop. IlpousBoacTBo, meperada u  HOTpeOJICHHE  JJIEKTPUYSCKON  DHEPrHH.
DKOJIOTHYECKUE PUCKH TIPH MPOU3BOJCTBE 3EKTPoIHEepruu. KylnbTypa UCIONB30BAHUS NEKTPOIHEPTUH

B HOBCGHH@BHOﬁ KHU3HHU.

Texaunueckue YCTpOﬁCTBa U NPAKTUYCCKOC IIPUMCHCHUC! SHGKTpI/I‘IeCKI/Iﬁ 3BOHOK, TI'CHEPATOpP
MEPEMCHHOI'O TOKA, IMHUM JJICKTPOIICpEaay.

Lemoncmpayuu

HccnenoBanne mapamMeTpoB KojieOaTeNbHOW CUCTeMBl (MIPYKUHHBIM WM MaTeMaTHYeCKUil
MAasITHHUK).

HaOmroeHue 3aTyxaronmx KoJieOaHui.
HccnmenoBanne CBOMCTB BBIHYKICHHBIX KOJICOAHHIA.
HaGronenue pe3oHanca.

CBoOOHBIC DIICKTPOMArHUTHBIE KOJICOAHHSI.

OcuusumorpaMmbl (3aBUCHMOCTH CHJTBI TOKA U HAMPSDKEHHS OT BPEMEHH) JJIST 3JICKTPOMArHUTHBIX
KOneOaHuil.



Pe3onanc npu nocCJCAOBATCIbHOM COCAMHCHUU PCE3HUCTOpPA, KATYUIKWM HWHAYKTHUBHOCTU H
KOHJCHCATOpAa.

Mopens TUHUH AJIEeKTPOTIepeIadm.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanne 3aBUCUMOCTH TIEPHOJIa MaJIbIX KoJIeOaHMH Tpy3a Ha HUTH OT JUIMHBI HUTH M MacChI
rpy3a.

HccnmenoBanne MEpeMEHHOTO TOKa B IIETIH W3 TOCIEIOBATEIHLHO COCTWHEHHBIX KOHIEHCATOpA,
KaTYIIKUA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNLHBLE B0IHbL

Mexaanyeckue BOJTHBI, YCIOBUS paciipoctpaneHus. [lepuoa. CkopocTs pacipocTpaHeHUs U IITHHA
BouHEL. [lonepednsie 1 pomosbHEIC BOHEL. HTepdepeHms u audpakiims MeXaHUUIEeCKUX BOJTH.

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

ONEeKTpOMarHuTHBIE BOJIHBL. YCIIOBHSL M3JIyUYEHHUS DJIEKTPOMAarHUTHBIX BOJH. B3aumnas
opueHranus BekTopos E, B,V B anexkrpomarautHON BojHe. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpa’KeHHe, MpeJoMIIeHHe, mousapu3auns, audpakuus, uarepdepernus. CKOpocTh 3IEKTPOMarHUTHBIX
BOJIH.

[kana 3MeKTPOMarHUTHBIX BOJH. [[puMEeHEHNEe DIIeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHLMIBI pauOCBsI3U U TENEBUACHUSA. Pagnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH Cpebl.

TexHuueckre YCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: MYy3bIKaJbHbIE HHCTPYMEHTBHI,
yJIbTpa3ByKOBash JIWArHOCTHKA B TE€XHWKE M METUIIMHE, pajap, paAHuoONpUEMHUK, TEJEBU30p, aHTEHHA,
tenepon, CBYU-neus.

Lemoncmpayuu

O6pazoBaHue U pacrpoCTpaHEHUE MONEPEYHBIX U MPOIOJIbHBIX BOJH.

KoneGmromeecs Te0 Kak HCTOYHHUK 3BYKa.

HabnroneHve oTpaxeHUs! ¥ IPETOMIICHHSI MEXaHHYECKHX BOJIH.

Hab6nronenue unrepdepeHyn u muppakini MEXaHUIECKUX BOJH.

3BYKOBOI pe30HaHC.

HaGuroieHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM M 4aCTOTON KOJIeOaHUH.

UccrnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHHE, MOJSPU3AIHS,
Iudpakuus, tHTepQepeHLus.

Tema 3. Onmuxa



T'eomerpuueckas ontuka. IIpsMonuHeitHOe pacrpocTpaHEHUE CBeTa B OJHOPOAHOM cpene. Jlyu
cBeTa. ToUeyHBI HCTOYHUK CBETA.

OtpakeHHE cBeTa. 3aKOHBI OTpaXKeHUs cBeTa. [locTpoeHne n300pakeHHI B INIOCKOM 3epKaie.

IIpenominenne cBera. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOIIOTHBIH ITOKA3aTellb IMPEIOMIICHHS.
[NomHoe BHyTpeHHEE OTpakeHue. [IpeaenbHbIN Yyroil MOJIHOTO BHYTPEHHETO OTPaKEHUS.

Hucnepcus cBeta. ClOXHBIH cocTaB O0emoro ceera. LeT.

Cobuparomue u paccenBaromue JTUH3BI. ToHKkas mra3a. POKYyCHOE pacCTOSHUE M ONTHYECKAst CHIa
TOHKOM JinH3bI. [locTpoeHue n3o0pakeHuil B COOMPAIOIINX U PACCEHBAIOIINX JIMH3aX. DopMysa TOHKON
JIMH3E]L. Y BEIIMUCHNE, TaBAEMOE JIMH30M.

HpCI[CHI)I MIPUMCHHUMOCTHU I' eOMeTpH‘lCCKOfI OIITHUKH.

BonnoBas ontuka. Mutepdepenuus cBera. KorepeHTHble HMCTOYHHUKH. YCIIOBHS HaONIOJCHHS
MakCUMyMOB U MUHHMYMOB B HMHTEp(EpPEHLIHOHHOM KapTHHE OT ABYX CHH(a3HBIX KOT'€PEHTHBIX
HCTOYHUKOB.

Hudpaknus ceeta. JudpakunonHas pemérka. Y caoBue HAOMIOACHUS IVIABHBIX MAaKCUMYMOB IIPU
naJiecHU MOHOXPOMATHYECKOTO CBeTa Ha AU(DPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHu4Yeckre YCTpPOHCTBA U  MMpPAaKTHUUECKOe NPUMEHEHHME: OYKH, Jymna, ¢oToamnmnapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOII, TEIeCKON, BOJIOKOHHAs OINTHKA, AU(PaKIMOHHAS pPemeTKa,
TIOJISIPOU.

Lemoncmpayuu

[IpsimonuHeliHOE pacTpocTpaHeHUe, OTPAKEHNE U MpelIoMIIeHne cBeTa. OnTHdecKue MpruoOopHI.

[lomHOE BHYTpEHHEE OTpakeHHE. MoieTTh CBETOBOIA.

HccnenoBanne cBOWCTB N300pakeHU B TMH3AX.

Mogenu MUKPOCKOIIA, TEJIECKOTIA.

HaGmonenue nntepdepeHiny ceeTa.

HaGmronenue nudpakiuu cBeTa.

HaGmronenue nqucnepcuu cBeta.

[Tony4eHue crieKTpa ¢ TOMOIIBIO IPU3MBI.

[Tomydenue criekTpa ¢ MOMOIIBIO TU(PAKITHOHHON PEIIETKH.

Habmroienue monsipuzayu cBera.

Yuenuueckuii sxcnepumenm, nabopamoptule padbomol

I/I3MepeHHe ImoKa3aTeJid MpEeIOMIICHUA CTEKIIA.



HccnenoBanue cBOMCTB M300paKCHUN B JIMH3AX.

Ha6J’IIO,I[eHI/I€ AUCTICPCHUU CBLCTA.

Pa3znen 6. OcHoBBI crienIUAJIbHOH TEOPHH OTHOCUTEIbHOCTH

I'panuubl OpPUMEHHMOCTH  KJIACCHMUYECKOM MeXaHuku. IlocTynaTsl cHEUAIbHONM  TEOPUHU

OTHOCUTEIBFHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyme, IPHUHIIUI OTHOCHUTEIBHOCTH
OnHIITEHA.

OTHOCUTEIIFHOCTD OOIHOBPEMCHHOCTHU. 3aMe)1J'ICHI/Ie BPEMCHHU U COKpAIICHUEC IJINHBI.
SHGI)FI/I}I " UMITYJIBC peHHTHBHCTCKOﬁ qaCcTHUIBbI.

CBs13p Macchl C SHEPrUel U UMITYJIbCOM PEISITUBUCTCKOM YaCTHUIIBI. DHEPTUs MOKOS.

Paznen 7. KBanToBasi pusuka
Tema 1. dnemenmovt K6AHM OGO ONMUKU
®otonsl. Dopmyna [lnanka cBs3u 3HEprun (HOTOHA C €ro YACTOTOH. JHEPTrHs U UMITYJILC POTOHA.

OtkpeiTie U uccrneaoBanue Gorodddekra. Ombitel A. I'. CtoneroBa. 3akoHbl GoOTOIDPEKTA.
VYpasaenne DiHmTeiHa 11t potorddekra. «KpacHas rpanumnay dporoaddexra.

JlaBnenue ceera. OnbiThl I1. H. JleOenena.

XHUMHUYECKOE NENUCTBUE CBETA.

TexHHUECKHe YCTPONCTBA W MPAKTUYECKOE MPUMEHEHUE: (OTOIIEMEHT, (OTOATUNK, CONHEUHAS
OaTapest, CBeTOIHOI.

Lemoncmpayuu
®Doto3ddexT Ha yCTaHOBKE C IMHKOBOW TTACTHHOM.

HUccnenopanne 3akoHOB BHenTHero (poTorddekra.

CBeTOoIHOI.
Conneunast OaTapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Omeitel Pesepdopna mo paccesnuto o -yactu. [lnanerapHas monens
atoma. [Toctynatel bopa. M3nyuenne u nornomeHne GOTOHOB MpH MEPexXojie aToMa C OJHOTO YPOBHS
SHEPruM Ha Apyroi. Buasl ciexTpoB. CHekTp ypOBHEW SHEPTHH aTOMa BOJIOPO/IaA.

BosinoBsie cBoiicTBa yactuil. Bosnbl e bpoiinsa. KopnyckyinsipHO-BOJHOBOM JyaJiu3M.



CroHTaHHOE U BBIHYXXJICHHOC U3JIy4YCHUC.

TexHUYEeCKHEe yCTPOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: CIIEKTPAIbHBIA aHaAU3 (CIIEKTPOCKOM),
na3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogpens omnsita Pesepdopma.

Ornpezenenue JUIMHBI BOJIHBI Jla3epa.

Habnronenue muHeHYaThIX CIIEKTPOB U3ITyUYCHMUSL.
Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopiuvie pabomsi
HabmroneHue mMHEHYaToro crekTpa.

Tema 3. Amomnoe aopo

OKCHepUMEHTHI, JO0Ka3bIBAIOLINE CIOKHOCTh CTpOeHMA sapa. OTKPBITHE pallOaKTHBHOCTH.
Omnwitel Pezepdopaa mo ompeneneHnto cocTtaBa paanoakTUBHOTO u3inydeHus. CpoiicTBa anmbga-, OeTa-,
ramMmMa-usJjIy4yCHus. Bnusnaune PAAUOAKTUBHOCTH HA JXUBBIC OPraHU3MBI.

OTtkpriTHE TIPOTOHA W HeHTpoHa. HykmonHas mozxens siapa ['eiizenOepra—lBanenko. 3apsan sapa.
Maccosoe uucno sapa. M30Tomnsl.

Anbda-pacnian. ONEKTpOHHBIM W TO3UTPOHHBIM Oerta-pacnaa. ['amma-uznydenue. 3akoH
PanuoaKTUBHOIO pacnaja.

OHeprust CBs3M HYKJIOHOB B sizipe. SaepHbie cuibl. JedekT Macchl sapa.
Snepusle peakuuu. JleneHue u CUHTES s1ep.

SAnepusiii peaktop. TepmosinepHblid cuHTe3. [IpoOiaeMbl U MEPCHEKTHBBI SASPHONH SHEPreTHKH.
OKOJIOTMYECKHE aCIEKTHI SIIEPHON SHEPreTHKH.

DneMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.
Merto b1 HAOMIOIEHUS U PETUCTPAIIIH dJIEMEHTAPHBIX YACTHII.
dyHnaMeHTaIbHBIC B3aUMOJIeHCTBHS. ENMHCTBO (hr3nuecKoit KapTHHBI MUpa.

TexHudeckue ycTpolcTBa U MPAKTUYECKOE NPUMEHEHHUE: TO3UMETP, KaMepa BuibcoHa, siiepHbIi
peakrop, aroMHasi boM0a.

Lemoncmpayuu
CuéTYnK HOHU3UPYIOIIUX YACTHULI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

HUccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (oTorpadusim).



Paznen 8. Di1eMeHTHI aCTPOHOMUM U ACTPOPU3NKH

Otarsl pa3BUTHs acTpoHOMUH. [IpuKkianHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMHUHL.

Bun 3Bé3nH0TO0 Heba. Co3Be3aus, sIpKue 3BE3MbI, INIAHETHI, UX BHINMOE ABIKECHUE.

ConHeuHas cuctema.

Comane. ConHewnass akTHBHOCTH. Mcrounuwk sHeprum ConHIla W 3BE3M. 3BE3ABI, UX OCHOBHBIC
XapaKTepUCTUKH.  JluarpaMMa  «CIEKTPAJbHBIA  KJIacC —  CBETHMOCTB».  3BE3IBI  TJIaBHOU
MOCJIEIOBATEIILHOCTUA. 3aBUCUMOCTh «MacCa — CBETUMOCTBY» JUIsl 3BE3]] TJIABHOW MOCIEIOBATEIEHOCTH.
Buytpennee crpoenue 38E€37. COBpeMEHHBIE MTPEICTABICHUS O MPOUCXOXKACHUN U dBotonny CoHIIa U

3BE31. DTaIbl )KU3HU 3BE3I.

Mnuneunsiii IIyte — nHama I'anaktuka. Ilomoxenne u aBuxeHue Connua B [MamakTtuke. Turbl
TaJIaKTUK. PaguoranakTuky U kBa3apsl. YEpHBIE AbIPHI B sIpax rajlakTUK.

Bcenennas. Pacimpenne Bceenennoli. 3akon Xa66sa. Pazoeranme ranaktuk. Teopust Bonbmoro
B3pbIBA. PEIMKTOBOE H3IIydCHMUE.

Macmrabnas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMHH.

Yuenuueckue nabnooenus

HaGnronenust HEeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIOKEHHN IS
OTIpeiesICHHsI TTOJIOKEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus CeBepHOro
MOJYIIApHS U SIPKUE 3BE3MBL.

Hab6mronenus B reneckon Jlynsl, mmanet, Mieunoro Ilytu.

Odo0maroniee MOBTOpeHHE

Ponp (u3WkM W acTpOHOMHHM B 3KOHOMHYECKOH, TEXHOJIOTWYECKOW, COIMAIBFHOW M ATHYECKOUH
cdepax JesTeNbHOCTH YelIOBEeKa, POJIb U MECTO (PU3UKH U aCTPOHOMHUH B COBPEMEHHOW Hay4YHOU KapTHHE
MUpa, poJib (PU3NIECKO Teopur B (HOPMUPOBAHUM TPEACTABICHHN O (PU3NYECKON KapTHHE MUPa, MECTO
¢u3nuecKkoll KapTUHBI MHpa B OOIIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTaBICHHH O
MIPUPO/IE.

Me:xnpeaMeTHbIe CBA3H

Wzyuenne kypca ¢usuku OasoBoro ypoBHa B 11 Kkijacce ocymiecTBisercss ¢ yd4éTom
COJIEPKATENLHBIX MEXIIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTUKH, OWOJOTMH, XUMHHU, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemuvie nousmus, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO ITO3HAHUS: SBJICHHE,
Hay4Hbld (akT, rumnoresa, (uU3MUecKas BeIMYMHA, 3aKOH, TEOpHs, HaONIOJCHHE, SKCIIEPUMEHT,

MOACIIUPOBAHUEC, MOJCIIb, UBMEPEHHUC.

Mamemamuxka: pelieHue CUCTEMbl YpaBHEHHUH, TPUTOHOMETpUYecKre (PYHKIUH: CHUHYC, KOCHHYC,
TAQHT€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HMX MPOEKIHWH Ha OCH



KOOpJIMHAT, CIIOXKCHUE BEKTOPOB, TPOWU3BOJHBIC DJIIEMEHTApHBIX (DYHKIHMHA, TPU3HAKH TON00US
TPEYroJILHUKOB, ONPeJIeIIeHUE TUIOIIAIN TUNIOCKHX QUTYp 1 00BEMA Tedl.

buonozus: QJICKTPUYCCKUEC SABJICHHUSA B JKHBOH IIpUPOJE, KoJle0aTelIbHBIC JIBIOKCHHUS B KHBOM
IMpUpOAC, OIITUUCCKUC SABJICHUSA B JKHUBOH IIpupoac, JIehcTBHIe pagvanyv Ha )KUBBIC OPraHU3MBI.

Xumus: CTPOCHHUEC aTOMOB U MOJICKYJI, KPHUCTALIIMYECKasA CTPYKTypa TBépI[I)IX TCJI, MCXaHU3MBI
O6pa3OBaHI/I}1 KpI/ICTaJIJIPI‘ICCKOP'I pCIHéTKI/I, CHGKTpaHLHLIfI aHaJIn3.

leoepaghusa: MarHUTHBIE TONMIOCA 3€MIIM, 3a€KH MArHUTHBIX pyA, (OTochEMKA 3eMHOI
MIOBEPXHOCTH, IIPEACKa3aHUE 3EMIIETPSICEHHUH.

Texnonozus: TAHUM DJIEKTpoOIIEpeay, TeHepaTop NEPEMEHHOrO TOKa, JIEKTPOJBUTaTeNb, MHIYKIMOHHAS Iedb,
panap, pamuonpuéMHHUK, TENEBU30p, aHTeHHA, TenedoH, CBU-meub, MPOEKIHMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
cojHeyHasi 6atapesi.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOT'PAMMBI 110 ®PU3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUSA

OcBoenne yuebHOTO TpenMera «Du3MKa» Ha ypoBHE cpemHero oOmiero oOpa3oBaHus (0a30BEIi
ypOBCHI)) JOJIZKHO 06CCHCLII/ITL JOCTHIKCHHUE CIICAYIOMNX JJUYHOCTHBIX, METAIIPEAMCTHBIX U IMPEAMETHBIX
00pa3oBaTebHBIX Pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNnbTaThl OCBOEHHsI YyueOHoro mnpeamera «@Du3mMKa» JODKHBI OTpaXkaTb
TOTOBHOCTB M CIIOCOOHOCTH 00yUaroIInXcsl PyKOBOJICTBOBATHCS C(hOPMUPOBAHHON BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHCTEMOH  I[IEHHOCTHBIX  OpHEHTAlMi, TO3UTHBHBIX  BHYTPEHHUX  YOeXICHHH,
COOTBETCTBYIOUIUX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, pacHIMpEHHE KU3HEHHOTO
ONbITA WU OMNbITA JEATEIPHOCTH B MPOLECCE PEaNH3allMd OCHOBHBIX HAIIPABIEHUI BOCHUTATEIBHON
JIEATENIBHOCTH, B TOM YUCJIE B 4aCTH:

1) rpa’aaHCKOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMK OO0yYaromIerocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHHCKOr0 O0IIeCTBa;

MMPUHATHUC TPAAUILIUOHHBIX 06H_[e‘{CJ'IOBe‘{eCKI/IX TYMaHUCTUYCCKUX U JCMOKPATUYICCKUX HGHHOCTCﬁ;

TOTOBHOCTH BECTH COBMECTHYIO JIESTEILHOCTh B MHTEPECaX IpaxJIaHCKOTO OOIIEeCTBa, y4aCTBOBATh
B CaMOYIIPaBJICHUH B 00pa30BaTEIbHON OpraHU3aIlNy;

YMCHHUE BSaHMOHeﬁCTBOBaTB C CoOUaJIbHbBIMH MHCTUTYTaMU B COOTBETCTBHUHU C UX (1)yHKHI/IHMI/I n
Ha3HAYCHUCM,

TOTOBHOCTh K T'YMAaHUTAPHOW U BOJIOHTEPCKOM JIEATENIHHOCTH;



2) IaTPHOTHYECKOT0 BOCIIUTAHMS:
c(hOpMHUPOBAHHOCTH POCCUHCKON TPaXKAAHCKON UICHTUYHOCTH, IATPUOTU3MA,

[IEHHOCTHOE OTHOIICHUE K TOCYJapCTBCHHBIM CHMBOJAM, JOCTHKCHHSIM POCCHUUCKUX YYEHBIX B
obmacTi GU3NKN U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYCCKOTO MOBEICHUS;

CIIOCOOHOCTH OlICHMBATL CUTyallUI0O W TIPUHUMATL OCO3HAHHBIC PCUICHHA, OPUCHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIEC HOPMBI U IICHHOCTU, B TOM YHCJIC B ACATCIBHOCTHU y‘IéHOFO;

OCO3HAHHE JINYHOTO BKJIa/1a B IOCTPOEHHE YCTONYMBOTO Oy IYIIETO;
4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHONICHHWE K MHPY, BKIIOYAs OCTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETO
¢du3nuecKkoii HayKe;

5) Tpya0BOro BocIuTAHHUS:

HHTEpEC K pasiuuHBIM cepaM NpoPecCHOHATBHON NESATENbHOCTH, B TOM YHCIE CBSI3aHHBIM C
($U3NKON M TEeXHWKOH, YMEHHE COBEpPIIATH OCO3HAHHBIN BBIOOp Oyaymiel mpodeccuu U peann3oBHIBATH
COOCTBEHHBIE KM3HEHHBIC IUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpPa30BaHUIO B 00jacTH (HU3MKK Ha
NPOTSHKEHUHU BCEH XKU3HMY;

6) 3K0JI0OrH4YecKOro BOCIMUTAHMSI:

cOpMHUPOBAHHOCTH ~ JKOJOTHYECKOH  KyJbTYpbl, OCO3HaHHE  TJI00AJIBHOrO  Xapakrepa
JKOJIOTHYECKHUX TIPOOIIEM;

IUIAHAPOBAaHUE M OCYIIECTBIEHUE NICHCTBUI B OKPYKAIOLIEH cpele Ha OCHOBE 3HAHMS LEIeH
YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paciMpeHre OmbITa JEeATeNIbHOCTH JSKOJIOTHYECKOW HAMNpaBICHHOCTH HAa OCHOBE HMEIOIIMXCS
3HaHUH 1o QuU3MKe;

7) IEHHOCTH HAYYHOT0 TO3HAHUS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHUS
bu3nuecKoi HayKu;

OCO3HAaHHE L CHHOCTH Hay‘lHOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IPOLCCCC HIYUYCHUSA (I)I/I3I/IKI/I
OCYHIECTBIIATH MMPOCKTHYIO U UCCICA0BATCIBCKYIO ACATCIbHOCTE HHANBHUAYAJILHO U B I'PYIIIC.

METANPEAMETHBIE PE3YJIbTATBI



Ilo3HaBaTe/ibHBIE YHHBePCcAJIbHbIE YieOHbIe AeiicTBUSA

ba3zoBrble Jjornyeckne aedcTBUA:
CaMOCTOSITETIbHO (POPMYITHPOBATh M aKTyaIH3UPOBATh MPOOIEMy, pacCMaTpuBaTh €€ BCECTOPOHHE;
ONPENIEIATH eI JEATENBHOCTH, 3a71aBaTh TapaMeTPhl U KPUTEPUU UX JOCTHKEHUS;
BBISBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NUYCCKUX SBICHUSX;

pa3pabaTeiBaTh IUIAH PEHICHUS MPOOJeMBI ¢ y4&TOM aHajlM3a HUMEIONUXCS MaTePHATIbHBIX U
HEMAaTepUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIBLHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB IIEJISIM, OLICHUBAThH
PUCKH TIOCIECTBUH A TEILHOCTH;

KOODIMHHPOBAaTh M  BBIIOJHATE pabOTy B  YCIOBUSIX PEaJbHOTO, BHPTYaJbHOTO U
KOMOWHHPOBAaHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEAaTHBHOE MBIIIICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.
Ba3oBble HcciieaoBaTeJIbCKHe JeHCTBHSA.
BJIQ/ICTh HAYYHOH TEPMHUHOIOTHEH, KIFOUEBBIMH MOHATHAMA U METOIaMU (HU3NIECKON HAYKH;

BJIa/IETh HABBIKAMHU y4eOHO-HCCIEIOBATENFCKOM U MPOEKTHOW NEATEIBHOCTH B 001acTh (PH3UKH,
CIOCOOHOCTBhIO U TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY IMOMCKY METOJOB PEIICHHUS 3a1ad (PU3NIecKOro
CoJleprKaHusl, MPUMEHEHHUIO PA3INYHBIX METOJIOB ITO3HAHWS,

BJIQJIeTh BUJAMH JCATCIBHOCTH II0 TMOJYYCHHIO HOBOTO 3HAHMS, €r0 HWHTEPIpPETaIUH,
npeoOpa3oBaHUI0O W MPUMEHEHUIO B PA3IUYHBIX YYCOHBIX CHUTyalUsAX, B TOM 4YHCJIEC TPH CO3JaHUU
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKU;

BBISIBIISITH MTPUYMHHO-CIICJCTBEHHBIC CBSA3M U aKTYyaJU3UPOBAThH 3a/1a4y, BBUIBUTAaTh THUIOTE3y o€
pellIeHus, HAXOAWTh APTYMEHTBHI JUIsS JIOKA3aTeJIbCTBA CBOMX YTBEP)KICHMI, 3a]laBaTh IapaMeTpbl U

KPUTEPHUH PELICHUS;

AHAJIM3UPOBATH TIOJYYCHHBIC B XOJAC PCHICHUA 3aaavdu pE3yJibTAaTbl, KPUTUYCCKHU OLCHHUBATH UX
JOCTOBEPHOCTL, IPOTHO3UPOBATHL U3MEHCHUC B HOBBIX YCIIOBUSAX,

CTaBUTH M (POPMYIIMPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTEILHOM JAEATEIBHOCTH, B TOM YHUCIE
NpY U3Y4EeHUH (PUBHKU;

JIaBaTh OIIEHKY HOBBIM CHUTYAI[HsIM, OIICHUBATh IPUOOPETEHHBIN OTBIT;

YMETh IMIEPEHOCHUTH 3HAHUS 10 (PU3KKE B IPAKTHUYECKYIO 00JIACTh )KU3HEACATENLHOCTH;
YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTeii;

BBIJIBUTaTh HOBBIE UJIEH, [IPEAJIAraTh OPUTHHAIIBLHBIE IIOAXOABL U PELLEHUS;

CTaBHUTb HpO6HeMBI U 3a7a41, JOIMYyCKArOIMUC aJIbTCPHATUBHLIC PCIICHU.



Padora ¢ nndopmanueii:

BJIaJCTh HABBIKAMHU IMOJYYCHUS] WHPOPMALUK (U3MUECKOrO COACPKaHUS U3 MCTOYHUKOB PA3HBIX
TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH IIOMCK, aHAJIW3, CHCTEMATH3alMI0 W HHTEPIPETALHUIO
MHQOPMaIUK Pa3TUYHBIX BUAOB U (HOPM MpeICTABICHUS;

OIICHUBATh JOCTOBEPHOCTH HH()OPMAITHH;

UCIIOJIb30BaTh CPENCTBA HH()OPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpraHU3aIllMOHHBIX 33a7a4 C COOJIIOJICHUEM TpeOOoBaHUM
OPrOHOMUKH, TEXHHKH OE30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHus, TPABOBBIX W JTHUECKUX HOPM,
HOpM HH()OPMAITMOHHON O€30IaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOI0 COJEp)KaHUsl B pa3IM4HbIX (opmarax ¢ ydyéToM Ha3HAYCHUS
MHQOPMAIIUH U LIEeJIeBOI ayTUTOPUH, BEIOMpas ONTHMANIbHYIO (JOpMY MPEACTABICHNS U BU3YaTU3aIHH.

KoMMyHMKaTUBHBIE YHUBepCAJIbHBIE y4eOHbIe JelCTBUS:
OCYIIECTBIATH O0IICHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOMU AEATEILHOCTH;
pacro3HaBaTh MPeINOChUIKH KOHPINKTHBIX CUTYalluii U CMSIT4aTh KOH(QJIUKTHL;
Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIB30BAHUEM S3BIKOBBIX CPEACTB;
MOHUMATh ¥ UCTIOIB30BaTh MIPEUMYIIECTBA KOMaHTHON M UHIUBUyaIbHOMN paboThI;

BBIOMpAaTh TEMAaTUKy W METOIbl COBMECTHBIX JEHCTBUH ¢ Yy4€TOM OOIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)/I0TO YJIE€Ha KOJJICKTUBA,;

IMPUHUMATH LCIIN COBMECTHOM JACATCIIBHOCTHU, OPIraHU30BbIBATh U KOOPAWMHUPOBATH ﬂeﬁCTBHﬂ o eé
JIOCTIDKEHHIO: COCTAaBJIATh IUIAH JCHCTBUM, pacmpefessaTb poONd € Y46TOM MHEHUN YYaCTHHKOB,
00Cy)1aTh pe3yJIbTaThl COBMECTHOM pa0OThI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIAJa M KaKIOTO YYaCTHHKAa KOMAaHIBI B OOIIMI pe3yibTar Io
pa3pabOTaHHBIM KPUTEPHUIM;

npeajiaraTb HOBBIC TIIPOCKTHI, OLUCHUBATb MHJACHU C TMO3MIIHUU HOBWU3HBI, OPUIHMHAJIILHOCTH,
HpaKTI/I‘IeCKOﬁ 3HAYUMOCTH,

OCYHICCTBJIATh IO3UTHUBHOC CTPATCTHUYCCKOC IIOBCACHUC B PAa3IMYHbIX CUTyalUAX, HPOABIATH
TBOPYCCTBO U BOO6pa)KeHI/IC, OBITh WHHUIIUAaTHUBHBIM.

PeryasiTuBHBIE YHHBEPCAJbHbIE y4eOHbIE A€l CTBUSA
Camoopranu3auus:

CaMOCTOATCIIbHO OCYIIECTBJIATHL IMO3HABATCIbHYIO JCATCIBHOCTHL B obnact (1)I/ISI/IKI/I u
ACTPOHOMUMU, BBIABIIATH HpO6J’ICMLI, CTaBUTh U (bOpMy.]'II/IpOBaTL COOCTBEHHBIE 3aJa4u,



CaMOCTOSITENIBHO COCTABIIATh IUIAH pEIIEHHs pacu€THBIX M KayeCTBEHHBIX 33Jady, IJIaH
BBITIOJTHEHUS TIPAKTHYECKOW pabOTHl ¢ y4ETOM HMMEIOLIUXCS PECypcoB, COOCTBEHHBIX BO3MOKHOCTEH U
MIPEOYTEHHH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH y4eOHOI o peMeTa Ha OCHOBE JINYHBIX PEANIOYTEHUI;

JieNaTh OCO3HAHHBINA BBIOOD, apIyMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEILCHHUE;

OIIEHWBATh IPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO W TPOSIBICHUIO SPYAWLIMK B 00MacTé (DM3HUKH, ITOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTpO.ﬂb, AMOIUOHAJIbHBIA HHTEJJIEKT:

JaBaTb OILCHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTUBbBI B ACATCIbHOCTb, OLCHHUBATH
COOTBCTCTBUC PCIYJIBTATOB LICJIAM,

BJIQJICTh HABBIKAMH TI03HABATEIIBHON pe(ICKCUM KaK OCO3HAHUS COBEPLIACMBIX JECHCTBUH U
MBICIIMTEIILHBIX MIPOLIECCOB, X PE3YIBTATOB U OCHOBAHHUIA

WCTIOJIb30BaTh MPUEMBI peIICKCHH AJISl OLEHKH CUTYallnH, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PELIEHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3€ PE3YJIbTATOB ACITEIBHOCTH;

MIPUHAMATH ce0s, TOHUMasi CBOM HEJTOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPYU aHAJIU3€E PE3YJIbTATOB ACITEILHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO JIPYTHX Ha OMINOKH.

B mporecce 10CTHKEHUS TIMYHOCTHBIX PE3yJIbTATOB OCBOCHUSI MPOTPaMMBI IO (DPU3UKE JIJIST YPOBHS
cpeaHero ooOmero o6pa3oBaHHs Yy OOYYAIOLIMXCS COBEPUICHCTBYETCS 3MOLMOHAIBHBIA HHTEIUIEKT,

npernoaralonmi copMUpOBaHHOCTE:

CaMOCO3HAaHHSI, BKITIOYAIONIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAILHOE COCTOSHHUE, BUICTh
HaIpaBJICHUS Pa3BUTHUS COOCTBEHHOM SMOIMOHANIbHOM Ccepbl, ObITH YBEpEHHBIM B ceOe;

CaMOpPEryjaupoBaHus, BKIHOYAOOICT0 CAMOKOHTPOJIb, YMCHHUE MNPUHUMATh OTBCTCTBCHHOCTL 3a
CBOE MMOBECACHUC, CIIOCOOHOCTh aJIalITUPOBATHCA K SMOIIMOHAJIbBHBIM U3MCHCHUSAM U NPOABJIATH FH6KOCTB,
OBITh OTKPBITBIM HOBOMY,

BHyTpeHHeﬁ MOTHUBAaIH, BKHIO‘IaIOH.IefI CTPEMJICHUEC K NOCTHUKCHHUIO LCIU U YCIICXY, OIITUMH3M,
WHUOUATUBHOCTh, YMCHUEC JICI\/'ICTBOBaTB HUCXO0OA U3 CBOHUX BO3M0)KHOCTCI\/’I;

SMIIATHH, BKIIOYAIOUIEH CIIOCOOHOCTH IMOHUMATh SMOLHOHAIBLHOE COCTOSHUE APYTHX, YUUTHIBATH
€ro IPH OCYIIECTBICHUHN OOIIEHHS, CHOCOOHOCTH K COUYBCTBHIO M CONEPEIKUBAHUIO;

COMaJIbHBIX HAaBBIKOB, BKJIIFOUYAIOIIHUX CIIOCOOHOCTH BBICTpanBaTbh OTHOIICHUA C APYTUMU JIFOJAbMH,
3a6OTI/ITBCﬂ, IMPOABJIATH UHTEPEC U pa3pClIaTh KOH(I)J'H/IKTBI.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xonny obyuenus B 10 kiaacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE TOJDKHBI OTPaXKaTh
c(hopMHUPOBAHHOCTH y 00YUJAIOLTUXCS YMEHUH:

JIEMOHCTPHUPOBATh HA TIPUMEPAX POJIb U MecTO (GU3NKK B (POPMHUPOBAHUH COBPEMEHHOI HAayJHOM
KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHON TEXHMKH U TEXHOJOTHUM, B MPAKTHUUECKOU NEATEIHLHOCTU
JIIOJICH;

VUUTHIBATh TPAaHUIBl MPUMEHEHUS W3YyYEHHBIX (U3NYECKUX MOJeTel: MaTepualibHas TO4Ka,
MHepLHaIbHAs CUCTEMa OTCUYETa, aOCONMIOTHO TBEPIAOE TENO, MACANIBHBIN a3, MOAEIN CTPOEHHS Ia30B,
JKUJIKOCTEH M TBEPABIX TeJ, TOUCUHBIH ANEKTPHUYCCKHUI 3apsi/ IPH PelIeHuH (U3NYeCKUX 3aj1ay;

pacmno3HaBatTh (hu3mUECKUe SBICHHUS (IIPOLIECCH) M OOBICHITh MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETHUECKOW TEOpUH CTPOCHHUSI BEUIECTBA M JIIEKTPOJAWHAMUKW: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE ABIKEHHE, CBOOOIHOE MaJCHUE TEJ, IBIDKCHHE IO OKPYKHOCTH,
UHEpLUs, B3auMoeiicTie Tein, nuddysus, OpOyHOBCKOE IBIKCHUE, CTPOCHUE JKUAKOCTEH M TBEPIBIX
TeJN, U3MEHEeHHWe 00BEMa TeN MpH HarpeBaHWU (OXJIAXKACHUM), TEIUIOBOE PAaBHOBECHE, HCIIApEHUE,
KOHJACHCAUA, IJIAaBJICHUC, KPUCTAJUIM3alud, KUIICHUC, BJIAXKHOCTh BO3/1yXd, IMOBBIIICHUEC AAaBJICHUS rasa
IPU €r0 HarpeBaHUM B 3aKPBITOM COCYZE, CBSA3b MEXKIY MapaMeTpaMH COCTOSHUS Ta3a B M30Ipoleccax,
UIEKTPU3ALUS TEJl, B3aUMOJICHCTBHE 3aps/I0B;

OINMCBHIBaTh MEXaHWYECKOE MABIKCHUE, HCIONb3yd (Pr3ndecKue BEIMYMHBL: KOOPAMHATA, IYTh,
IepeEMELICHNE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CWIA, UMIYJbC Teld, KUHETHYECKas 3HEprusl,
NOTCHIMANbHAS YHEPTHUsl, MEXaHUYecKasi padoTa, MEXaHHYECKasi MOIIHOCTh; MPU OMHMCAHUU IIPABUIBHO
TPaKTOBaTh (PU3MUYECKHHA CMBICT HCIOJIB3YEMbIX BEIMYUH, MX OOO3HAYEHHS WM EIWHHLBI, HAXOAWTh
(opMyIIBI, CBS3BIBAIONINE IAHHYIO QU3HMUECKYIO BEJIMUNHY C JPYTUMH BETUIHHAMM,

OIMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOWMCTBA TEJ M TEIUIOBBIC SIBICHUS, WCHONB3YS (U3UUECKHUE
BEJIMYMHBL: JIaBJIEHUE ra3a, TeMIlepaTypa, CPEIHss KUHETHYECKas SHEPrus XaOTHYECKOrO JIBUIKECHHS
MOJIEKYJI, CPEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI DHEPrus, paborta
raza, K03(h(MUIMEHT MOJIE3HOTO JCHCTBHS TEIJIOBOTO JABUTATENIs, IPH OIMMCAHWU MPABHIBHO TPAKTOBAThH
(GU3NYECKUIl CMBICT HCIOJB3YEMbIX BEIMYMH, UX OOO3HAYCHUS W CIUHHIBI, HAXOJUTh (HOPMYIHI,
CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMYMHY C IPYTUMH BEIMYHHAM;

OIUCBHIBATh M3YyYEHHBIE DIIEKTPUUECKHE CBOMCTBA BEIIECTBA M DJIEKTPUYECKUE SIBJICHUSA
(npouecchl), ucCHoONB3yst (U3MUECKUE BEIMYUHBL: DJICKTPUUYECKUH 3apsi, JJIEKTPUUYECKOe IIOJIE,
HaIpPsOKEHHOCTD  TIOJISI, NOTEHLUAJ, Pa3HOCTh IIOTEHLUAJOB; NPU OIMCAHUM IPABWIBHO TPAaKTOBATH
(GU3NYECKUIl CMBICI HMCHONB3YEMBIX BEIUYMH, UX OO0O3HAUEHWsI W E€IMHUIIBI;, yKa3biBaThb (HOPMYIIHI,
CBSI3BIBAIOIINE AAHHYIO (PU3NUECKYIO BEIUYHMHY C IPYTMMH BEITMUHUHAMU;

aHATM3UPOBATh (PU3MUYECKHUE MPOLECCHI U SIBICHUS, HCIOb3Ysl (PU3MUECKUE 3aKOHBI W MPUHLUIIBL:
3aKk0H BcemupHOro TaroteHus, |, Il u Il 3akonsr HproToHa, 3aK0OH COXpaHEHUS] MEXaHWYECKOW IHEPTHH,
3aKOH COXPAaHEHHWS HMMITYJIbCa, MPHUHIMI CYHEPHO3UINH CWJI, MPHHIWI PaBHOMPABUS WHEPLHATBHBIX
CUCTEM OTCYETA, MOJEKYJIAIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHS BEIIECTBA, Ia30BbIE 3aKOHBI, CBS3b
cpeaHel KUHETHYECKOH SHEPTUH TEIJIOBOTO ABMKEHUSI MOJIEKYJI C a0CONIOTHOW TEMIIepaTypoi, MepBbIi
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHUS AIIEKTPUUECKOTO 3apsiaa, 3akoH KynoHa, mpu 3ToM paznudarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOEe BBIPAKEHHE W YCIOBHS (TpaHULbI, 00JIACTH)
MIPUMEHUMOCTH;



OOBSICHITHL OCHOBHEIC MMPUHIHAIIBI ﬂCﬁCTBHH MallluH, HpI/I60p0B U TCXHUYCCKHUX yc’I’pOﬁCTB;
pas3ian4aTth YCIOBUA UX 0e30ITacHOr0 UCIOIh30BaHUS B MTOBCETHEBHOM KU3HU,

BBIMOJIHATh  OKCIEPUMEHTHl 10 HCCIECIOBAaHUIO (U3MUECKUX SBJICHUH M IIPOLECCOB C
UCIIOJI30BaHUEM MPAMBIX U KOCBEHHBIX W3MEpPEHHH, IpU 3TOM (OpPMYIHPOBaTh NpodieMy/3agady H
TUIOTE3y y4yeOHOro SKCIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYAOBaHHUS, TPOBOJUTH
OMBIT ¥ (POPMYJIHPOBATEH BBIBOIBI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBIE HM3MEPEHHUS (U3MYECKHX BEIUYWH, MpPU 3TOM BHIOUPATH
ONTUMAJBHBI CHOCO0 M3MEPEHUs] M HCIOJIb30BaTh M3BECTHBIE METOIbl OLEHKH IOTPEIIHOCTEH
U3MEPEHUN;

WCCIIEIOBATh 3aBUCHMOCTH MEXAY (M3HUECKUMH BEIMYMHAMH C HWCIOJIB30BAHHEM IPSMBIX
WU3MEPCHHMIA, IPU ATOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3yJIbTaThl IOJYYCHHON 3aBUCIMOCTH
(m3MYeCKNX BETMYUH B BHJIE TAOIHII ¥ TPAUKOB, ACTATh BRIBOJBI 110 PE3yJIbTaTaM HCCIIEIOBAHMUS,

co0romaTe mpaBwiIa 0€30MacHOTO TpyAa MPH NPOBEASHHH HWCCIEIOBaHWN B paMKax y4eOHOTO
JKCHEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOW W MPOEKTHOH  JESTENbHOCTH C  HCHOJNBb30BaHHEM
U3MEPUTENBHBIX YCTPOMCTB B 1a00PaTOPHOTO 000pYyIOBAHUS;

pemath pacyéTHbIE 3aJa4d C SBHO 3aJaHHONW (DU3MYECKOW MOJENbIO, UCIONB3Ys (pu3nyecKue
3aKOHBl U NPHHLUIBI, HA OCHOBE aHAJW3a yCJOBUS 3aJayd BHIOMpaTh (U3MUYECKYIO0 MOJENb, BBIIENAThH
¢du3nueckue BeIMYUHBI U GOPMyYJIbl, HEOOXOAUMBIE IS €€ pelIeHHs, POBOAUTH PACUETHl U OLICHUBATD
peaIbHOCTh MOJTY4YEHHOTO 3HaYCHUST (PU3NUECKON BETUUUHEI;

pelaTe KayeCTBEHHBIE 3aJadi: BBICTPAMBATH JIOTHUECKA HEMPOTHBOPEUYMBYIO  IIETIOUKY
paccyXIeHul ¢ ONIOPOl Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (DU3MUYCCKUE SIBJICHUS;

HCIIOJIB30BaTh IMpPU PCHICHUN y‘Ie6HI>IX 3aga4 COBPEMCHHBIC I/IH(bOpMaHI/IOHHI)IC TEXHOJOI'nu AJist
HOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAlUN W NPEACTABICHHS YYeOHOW W HAYYHO-TIOIMYJISIPHON
UH(OpMALNH, TONYYCHHOH W3 pa3IUYHBIX HCTOYHHUKOB, KPHTHUYECKH AHAIM3UPOBATH ITOIYYaeMYIO
UHQOPMAIHIO;

NPUBOJIUTH MPUMEPHI BKJIaJa POCCHUCKUX W 3apyOeKHBIX YYEHBIX-(QHU3MKOB B pa3BUTHE HAYKH,
00BsICHEHHE TPOLIECCOB OKPYIKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHYECKUE 3HaHWs MO0 (M3WKE B TOBCEJHEBHOW JKW3HU JJISI OOECIeYEeHUs
Oe3omacHOCTH TpH OOpallleHMH C NpUOOpaMd W TEXHUYECKUMH YCTPOMCTBAMHM, JUIS COXPaHEHUs
3JI0POBBS ¥ COONIOJICHHST HOPM DKOJIOTHYECKOTO MOBEJICHHS B OKPYXKAIOIIEH cpee;

paboTaTte B TpyIIe C BBHINOJIHEHWEM pPA3IMYHBIX COLMAIBHBIX pOJeH, IUIAHUPOBaTh pPadboTy
TpYIBI, PAllMOHATIBHO paclpe/eNisiTh OOSA3aHHOCTH W IUIAHUPOBATH JCATENbHOCTh B HECTAHIAPTHBIX
CHUTYaIMsIX, a/IeKBaTHO OLIEHUBATh BKJIA]] Ka)KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE paccMaTpUBaeMOi
MPOOJIEMBI.

K xonity o0yuenus B 11 kjaacce npeqMeTHbIC pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

JIEMOHCTPHPOBATh HA MPUMEPax poiib U MeCTO (PU3HKH B (POPMHUPOBAHUH COBPEMEHHON HAay4HOH
KapTHUHBI MHUpa, B Pa3BUTHH COBPEMEHHON TEXHUKM M TEXHOJOTHI, B NPAKTUYECKOH AESITEIbHOCTH
JIIOJIeH, IEIOCTHOCTD U €IMHCTBO (PU3MUECKOM KapTUHBI MUPA;



YUUTHIBATh TPAHULBI IPUMEHEHHUS! W3YYCHHBIX (DU3MYECKUX MOZEJCH: TOUEUHBIH SIEKTPHYECKUN
3apsif, JIyd CBeTa, TOYEUHbIH MCTOYHUK CBETA, sJAepHas MOJENb aTOMa, HyKJIOHHAs MOJAEIb aTOMHOI'O
A1pa IpH pelieHNN PU3MYECKHX 3a/1a4;

pacrio3HaBaTth (GU3NYECKHE SBICHHS (TPOIECCHI) W OOBICHATP WX Ha OCHOBE 3aKOHOB
JJICKTPOJVHAMUKYA W KBAaHTOBOH (DM3UKHU: DIIEKTPHUYECKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHAYECKOEe, MarHUTHOE JCWUCTBHS TOKA, B3aHMMOJCHCTBHE MArHHTOB, 3JICKTPOMArHWUTHAs WHIYKIIWS,
JICCTBUE MArHUTHOT'O IOJISi HAa TPOBOJHUMK C TOKOM W JBWXKYIUHCS 3apsijl, DSJICKTPOMAarHUTHBIE
KojeOaHUs ¥ BOJHBI, NPSIMOJIMHEHHOE paclpOCTPaHCHUE CBETAa, OTPAKCHUE, INPEIOMIICHUE,
uHTephepeHrs, TU(pakus W TOIAPHU3AIUS CBETa, TUCIEPCHS CBeTa, (OTONIEKTpPHUSCKHH 3PdeKT
(boToadhdexT), cBeTOBOE maBiIeHWE, BO3HWKHOBCHHE JIMHEHYAaTOrO CIEKTpa aToMa BOIOpOa,
€CTECTBCHHAS U HCKYCCTBCHHAS PaInOaKTUBHOCTH;

ONKCHIBATh W3y4YCHHbIE CBOWCTBA BEIECTBAa (JIEKTPUUYECKHE, MAarHUTHbIC, ONTHYECKHE,
3NEKTPHYECKYIO POBOAUMOCTD PA3IUYHbIX CPENl) U DIIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI), UCIIOIB3YS
¢bu3nuecKue BEJIMYMHBL: 3JEKTPUUCCKUN 3apsi, CUjla TOKA, MEKTPUIECKOE HaNpPsDKEHHE, SIEKTPUIECKOe
COIIPOTHBIICHHE, PAa3HOCTh IOTCHLMAJIOB, 3JIEKTPOABIDKYIIAs CHla, padoTa TOKA, MHAYKLUS MarHUTHOTO
noJisi, cuia Amrepa, cuia JlopeHra, MHAIYKTUBHOCTh KaTYUIKH, SHEPTHUS JIEKTPUIECKOTO0 U MarHUTHOTO
MoJIeH, MEepHOA M 4YacToTa KoieOaHWH B KojeOaTelnbHOM KOHTYpeE, 3apsii M CHjIa TOKAa B Ipolecce
TapMOHHYECKUX 3JEKTPOMArHUTHBIX KoyieOaHui, POKyCHOE pacCTOSIHUE U ONTHUYECKasl CUIa JIMH3bI, IPU
OTMMCAaHWW TPaBHIBHO TPAKTOBaTh (DU3WYECKUH CMBICT HCIONB3YEMBIX BEJIMYMH, WX O003HAYCHHS U
eMHUIIBI, YKa3biBaTh (OPMYJBI, CBS3BIBAIONIME JaHHYIO (PH3MYECKYI0 BEIWYMHY C JIPYTHMHU
BEJIMYNHAMY;

OINMCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBICHHUS U IPOLECCHI, MCHOIb3Ys (U3UUECKUE BEITMUUHBL:
CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBETA, SHEPTHUSI M UMITYJIbCc (OTOHA, IEPUOA
MOJypacnaia, SHEPrHsl CBSI3M aTOMHBIX SIIep, MPH ONHCAHUH MPABUIBHO TPAKTOBATH (PU3MUECKHIA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OO03HAUCHMSA W €IUHMLBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOLINE NAHHYIO
(GU3MUECKYI0 BEIUYMHY C IPYTUMH BEIMYMHAMH, BEIYUCIATH 3HaUeHUE (DU3NIECKON BETUYHMHBL,

AQHAJM3UPOBATh (PU3MUYECKHUE MPOLECCHI U SIBICHUS, UCHOb3Ysl (PU3MUECKUE 3aKOHBI U MPUHLUIIBL:
3akoH OMa, 3aKOHBI IIOCJIE0BATEIbHOIO U MApaJlIEIbHOIO COEIUHEHUS IIPOBOJHUKOB, 3aKOH Jlxoyis—
Jlenma, 3aK0H 3JEKTPOMArHUTHON MHYKINH, 3aKOH MPSAMOJIMHEHHOTO PAacIpOCTpaHeHHs CBEeTa, 3aKOHBI
OTpPaKeHMsI CBETa, 3aKOHbI NPEIOMICHHMSA CBETa, ypaBHEHHe OWHIITerHHa s (oTtorddekra, 3akoH
COXpaHEHHUs PHEPTHH, 3aKOH COXPAHEHHs MMITYJIbCa, 3aKOH COXpPAaHEHHS SJIEKTPUUYECKOT0 3apsia, 3aKOH
COXpaHEHUs1 MacCOBOI'0 4MCIIa, OocTyaaTsl bopa, 3aK0H pajMoakTUBHOIO paclajia, IpU TOM pas3jindaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE€ BBIPAKEHHE W YCIOBHSA (TPaHULbI, 00JIACTH)
NPUMEHUMOCTH;

OIpEeNIeJIATh HAIPAaBJICHUE BEKTOPAa WHIYKIMHW MarHUTHOTO IIOJISi MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuisl Jlopenna;

CTPOUTH U OIIMCBIBATH I/I306pa)l(€HH€, CO31aBacMOC IJIOCKUM 3CPKAJIOM, TOHKOH HHH30ﬁ;

BBITIOJIHATh  OKCIEPUMEHTHI 10 HMCCIEJOBaHUIO (U3MUECKUX SBJICHUH M TIPOLECCOB C
WCITIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX W3MEpPEHHH: MpH 3TOM (hopMyiampoBaTh Hpobiemy/3anady u
TUIIOTE3Y y4eOHOro SKCIEPUMEHTa, COOUPaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYA0BaHHUs, TPOBOAUTH
OTIBIT U (POPMYITHPOBATH BBIBOIBI;

OCYILECTBIISITh MpPSIMblE W KOCBEHHBIE M3MEPEHHUS! (PU3MUYECKHX BETUYMH, MpPU 3TOM BHIOMpPATH
ONTUMANBHBI CHNOCO0 HM3MEpPEeHUs] M UCIOJIL30BaTh HM3BECTHBIE METOJBI OIEHKH IMOTPEIIHOCTEH
WU3MEpEHNH;

HucciacaoBaTb 3aBUCUMOCTHU (1)I/ISI/IT-IGCKI/IX BCJIIMYUH C HCIIOJIB30BAHUEM IIPAMBIX I/ISMCPCHI/Iﬁl npu
9TOM KOHCTPYHUPOBATH YCTAHOBKY, (I)I/IKCI/IpOBaTL PE3YyJIbTAThI HOJ'Iy‘-IeHHOfI 3aBUCUMOCTHU (1)I/I3I/I‘-ICCKI/IX
BCJIMYHMH B BUJC Ta6.HI/I]_I n l"pa(bI/IKOB, JCJIaTh BBIBOJBGI IO pE3YyJIbTaTaM MCCICA0BaHMA;



coOmoaarh mpaBuia 0e30MacHOrO TpyAa NpU MPOBEIECHHHM HMCCICAOBAaHMKA B paMKax y4eOHOTro
IKCIIEPUMEHTa, y4eOHO-MCCIEOBATENbCKOH W THPOEKTHOM  JESTENBHOCTH C  HCHONB30BAHUEM
MU3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyI0BaHUS;

pemats pacu€THpIE 3aJadd C SBHO 33/JIaHHOW (PU3MYECKON MOJENbI0, HCIIONB3YS (hHM3MUecKue
3aKOHBI U TNPHHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1a4d BHIOMpAaTh (U3NYECKYIO MOJICIb, BBIACIATH
¢u3nyecKkrue BEMUIUHBI U (HOPMYIIBI, HEOOXOAUMBIE I €€ PEelIeHHs, IIPOBOIUTH PAcU€Thl U OICHUBATH
peaNbHOCTD MOTyYEeHHOTO 3HAYeHUS (PU3UUECKON BEITHYNHBI;

pematb Ka4€CTBEHHBIC 3aa4du: BBICTpAUBATH JIOTHYCCKU  HCTIPOTUBOPCUYHMBYIO  LCIIOYKY
paCC}’)KI[CHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘JCCKI/IG SIBJICHUS,

UCIIONIb30BaTh TPH PEIICHUN y4eOHBIX 33aJad COBPEMEHHBIC MH()OPMAMOHHBIE TEXHOJIOTUH IS
TIOWCKA, CTPYKTYpUPOBAaHHUS, WHTEPIpPETALMH W TPEACTABICHUS Y4eOHOM W HAy4YHO-TIOMYJISIPHOM
UH(OpPMALNH, TONYYSHHOH W3 pa3iNYHBIX HCTOYHHUKOB, KPUTHYECKH AHAIM3UPOBATH ITOIYIaeMYIO
MH(OPMAIHIO;

OOBSICHATh MNPHUHLMIBI ACHCTBHA MAIIMH, NPHOOPOB M TEXHUYECKHX YCTPOMCTB, pas3jindaTh
yCIOBHUS X 0€30MacHOT0 HCIOIB30BaHUS B TOBCEAHEBHON KU3HHU;

NPUBOJUTH MIPUMEPHI BKJIAJa POCCHUCKUX W 3apyOeKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE IPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCITIOJIb30BaTh TEOPETHYECKUE 3HaHWs MO (U3WKE B TOBCETHEBHOHM JKM3HU Uil OOecrieyeHus
Oe3omacHOCTH TpH OOpallleHMH C NpUOOpaMH W TEXHUYECKUMH YCTPOMCTBAMHM, IS COXPaHEHUS
30POBBS M COONTIOICHHST HOPM DKOJIOTHYECKOTO MTOBEICHHS B OKPYKAIOLIEH cpeie;

paboTaTte B TpyINe C BBHINOJIHEHWEM pPA3IMYHBIX COLMAIBHBIX pOJeH, IUIAHUPOBAaTh pPadboTy
TPYIIBI, PallMOHATBHO paclpeeNisiTh OOSA3aHHOCTH W IUIAHUPOBATh JICSTENBHOCTh B HECTAHAAPTHBIX
CHUTYaIHsX, aJIeKBaTHO OIIEHUBATH BKJIAJ K&KIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBaeMOi
MPOOIIEMBI.



TEMATHYECKOE IIJTIAHUPOBAHHUE

10 KJIACC

No HanmenoBanue pa3zienioB u Tem KonnuecTBo yacon DnekTpoHHbIE (IU(PPOBHIE)
/1 MpOrpaMMBbI Beero|  KoHTpombHbic TpaKTieckue 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThl

Paznen 1. DUSUKA U METOAbI HAYUYHOTI'O IIO3HAHUS

1.1 ||®usnka u METO/BI HAYYHOTO MO3HAHUS 2 bubaunoreka I{OK https://m.edsoo.ru/7f41bf72

Hroro no paszueny 2

Paznen 2. MEXAHUKA

2.1 |Kunemaruka 5 bubaunoreka I{OK https://m.edsoo.ru/7f41bf72

2.2 ||dunamuka 7 bubmauroreka I{OK https://m.edsoo.ru/7f41bf72

2.3 ||3akoHBI cOXpaHEHHS B MEXaHUKE 6 1 1 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72

HUroro mo paznemy 18

Paznen 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJNHAMHRKA

3.1 ||OcHOBBI MOJICKYISIPHO-KHHETUIECKOH 9 1 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
TEOPHHU

3.2 ||OcHOBBI TEpMOAUHAMUKY 10 1 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72

3.3 ||ArperarHbie cocrosinus BemectBa. ®azoBbie || 5 bubnmoreka L{OK https://m.edsoo.ru/7f41bf72
IepPEXO0IbI

Hroro no paszeny 24

Paznen 4. 2JJIEKTPOANHAMUKA

4.1 ||nekrpocTaTrka 10 1 bubnmoreka ITOK https://m.edsoo.ru/7f41bf72

4.2 |[[TocTosiHHBII nekTpuyeckuil TOK. TOKM B 12 1 1 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
pa3JIMYHBIX CPelax

Hroro o paszeny 22
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No HanmMeHnoBanwue pa3nenoB U TeM KomuuecTBo yacos DneKkTpoHHbIE (IUPPOBHIE)
/1 MpOrpaMMbI Beero|  KoHTpombHbic TpaKTiieckue 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThl
PesepBHOE BpeMst 2 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOTPAMME
11 KJIACC
Ne HaumenoBanue pa3nenoB u Tem KomnnuecTBo yacos DnextpoHHbIe (TP POBEIE) 00pa3oBaTEIbLHBIC
w/m [TPOTPAMMET Bcero|| Kontposbhbie [IpakTuueckue PCCYpCH
paboThl paboThI
Paznen 1. JIEKTPOAUHAMUKA
1.1 |MarauTHOE 1oJIe. DIEeKTPOMAarHUTHast 11 1 3 bubnunoreka I{OK https://m.edsoo.ru/7f41c97c
UHIYKIHS
Uroro no pazneny 11
Paznen 2. KOJIEBAHHUS 1 BOJIHBI
2.1 |MexaHnu4ecKHe u JIEKTPOMArHUTHBIC 9 1 bubnunoreka I{OK https://m.edsoo.ru/7f41c97c
Kose0aHus
2.2 ||MexaHn4ecKHe U JICKTPOMArHUTHBIC 5 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 ||Onrtuka 10 3 bubauroreka I{OK https://m.edsoo.ru/7f41c97c
Hroro no paszeny 24
Pa3nen 3. OCHOBBI CIIELHIUAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH
3.1 ||OcHOBHI crIELMANBHON TEOPUH 4 1 bubmoreka I{OK https://m.edsoo.ru/7f41c97¢c
OTHOCHUTCIIBHOCTH
Hroro mo pazneny 4

Pasznen 4. KBAHTOBAS ®PU3UKA
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No HaunmenoBanue pa3ienoB u TeMm KomnuecTBo yacos OnekTpoHHbIe (IU(PPOBHIE) 00pa3zoBaTEIbHBIC
wn [IPOTPaMMbl Bceero|| KontponbHbie [IpakTrueckue DECYPCRI
paboThI paboThl
4.1 | OneMeHThl KBAHTOBOW ONTHKH 6 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
4.2 ||Crpoenue aToma 4 bubnunoreka IJOK https://m.edsoo.ru/7f41c97c
4.3 |[ATomHOE siapo 5 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
Hroro mo paseny 15
Paznen 5. 3JIEMEHTbBI ACTPOHOMMWHU U ACTPOPU3UKHN
5.1 |D1eMeHThI aCTPOHOMHUH ¥ ACTPODU3UKHU || 7 1 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznea 6. OBOBLIAIOIIEE IOBTOPEHUE
6.1 |Obo06maromee noBTOpeHHE 4 bubaunoreka IJOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOI'PAMME
MNOYPOUYHOE NIVIAHUPOBAHUE
10 KJIACC
Ne Tema ypoxka KomnuecTBo 1yacos Hara OneKTpoHHbIe HU(POBBIE
n/m Beero|| Kortponbabic | TpakTicckie U3y4eHHs | oOpazoBaTelbHBIE PECYpPCHI
paboThI paboThI
1 || Pusuka — Hayka o mpupoje. Haydnbsie MeTo bl 1 Bbubnuorexa LHOK
MO3HAHUS OKPY>KAIOIIEro MUPa https://m.edsoo.ru/ff0c32e2
2 |[Poxb u MecTo ¢pu3uKu B GOPMUPOBAHUH COBPEMEHHOM 1 bubmmotexa [IOK
HAyYYHOUH KapTHUHBI MUpA, B IPAKTUUECKOI https://m.edsoo.ru/ff0c33e6
JEATEIbHOCTH JIIOAEH
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No Tema ypoka KonnuecTBo yacon Hara DIIeKTpOHHBIE ITUPPOBHIC
n/n Beero|| Komrponbsie || Hpaxtuieckie U3ydeHus | oOpa3zoBaTeIbHBIE PECYPCHI
paboThI paboThI
3 Mexanuueckoe asmkenne. OTHOCUTEIHLHOCTD 1 Bbu6mmoreka IJOK
MEXaHMYECKOTOo NBMKeHUs. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
yCKOpEHHE
4 | PaBHOMEpHOE MPAMOIUHENHOE IBUKEHHE 1 bubmmorexa [IOK
https://m.edso0.ru/ff0c3620
5 ||[PaBHOyCKOpEHHOE NPSIMOIMHENHOE IBUKEHUE 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c372e
6 |/CBoOomHoe mageHue. Y CKopeHue CBoOoHOTO nafeHus| 1 bubnmnoreka IIOK
https://m.edsoo.ru/ff0c39cc
7 ||KpuBonuneitHoe aBwxeHue. JBikeHne MaTepuaabHon | 1 Bubmuoreka [JOK
TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
8 |[lIpunuun otHOocutenpHOCTH ["anunes. MuepuuanbHbie 1 bubmmorexa [IOK
cucteMsl otcuera. [lepBblit 3akoH HproToHA https://m.edsoo.ru/ff0c3be8
9 ||Macca tena. Cuna. [IpyHINI CYyNIEpIO3ULIN CHII. 1 bubnuorexa LOK
Bropoii 3akoH HeroToHa /17151 MaTepHaibHOM TOYKH https://m.edsoo.ru/ffOc3be8
10 ||Tperwmii 3akoH HploTOHa 111 MaTepuaibHBIX TOUYEK 1 Bubmuoreka [JOK
https://m.edsoo.ru/ff0c3be8
11 |[3axoH BcemupHOro taroreHus. Cuna tsokectH. Ileppas 1 bubnuorexa LOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 ||Cuna ynpyroctu. 3akon ['yka. Bec Tena 1 Bubmuorexa [JOK
https://m.edsoo.ru/ff0c3e18
13 ||Cuna tpenus. Koagdunuent tpenus. Cuna 1 bubnmorexa [JOK
COIIPOTHBIICHHUS TIPH JIBMXKEHUH TeJla B KHUIKOCTH HIIH https://m.edsoo.ru/ffOc3f76
rase
14 |[IIoctynarenbHoe U BpAILATEIBHOE ABUKCHUE 1 bubmmotexa [IOK

abcommoTHO TBEPAOTO Tema. MoMeHT cuibl. [lnedo

https://m.edsoo.ru/ff0c41a6
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No Tema ypoka KonnuecTBo yacon Hara DIIeKTpOHHBIE ITUPPOBHIC
/1 M3Yy4eHHs | 00pa3oBaTeIbHBIC PECYPCHI
Bcero|| Kontponbhsle || [Ipaktuyeckue DA p peeyp
paboThI paboThI
‘ ‘CI/IJ‘II)I. VYcnoBus paBHOBECHS TBEPIOTO Tena H
15 ||[Ammynbec MaTepUAIBHON TOYKH, CUCTEMBI 1 Bubmuorexa LHOK
MaTepUabHBIX TOYeK. IMIyIIbC CUITBI. 3aKOH https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITyJibca. PeakTuBHOE NBHKEHHUE
16 ||PaboTa u MomHOCTH cuiibl. Kunetndeckas sneprus 1 Bbu6mmoreka IJOK
MarepraibHOW ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHUYECKOW IHEPruu
17 |IlorenumanbHas 3Heprus. I[loTeHIManbHas SHEPrUs 1 bubmmorexa [IOK
yrpyro nehOpMUPOBAHHON MPYKUHBL. [loTeHIHATbHASL https://m.edsoo.ru/ff0c461a
SHEPTus Teja BOIU3U MOBEPXHOCTH 3eMITH
18 ||[[ToTeHnManbHBIE U HEIIOTCHIIMAIbHBIE CHIIBL. CBS3b 1 Bu6nmoreka [JOK
pabOThI HEMOTEHIIMAIBHBIX CHIT ¢ U3MEHEHUEM https://m.edsoo.ru/ff0c478c
MEXaHN9IECKON SHEPTUU CHUCTEMBI TEI. 3aKOH
COXpaHEHHs] MEXaHUYECKON 3HEePTruu
19 |JIaGopaTopHas paboTa «MccnemoBanue cBsi3u paOdOTHI 1 1
CHJIBI C U3MEHEHHEM MEXaHMUECKON SHEPruM Teia Ha
MIpUMEpPE PaCTSHKEHUS PE3UHOBOTO KIYyTa»
20 ||KonTponbHas padora no teme «Kunemaruka. 1 1 Bbubmuorexa [JOK
JIluHamuKa. 3aKOHBI COXPAHEHHS B MEXAHUKE) https://m.edsoo.ru/ffOc4b74
21 ||OcHOBHBIE NONOXKEHHUS MOJIEKYJIIPHO-KHHETHUECKOM 1 bubnuorexa LIOK
teopuu. bpoyHosckoe nmwxkenue. Juddysus https://m.edsoo.ru/ffOc4dc2
22 |[XapaxTep IBMKEHHUS U B3aMMOJICHCTBUS YaCTHI] 1
BemecTBa. MoJien CTPOCHHUS Ta30B, )KUIKOCTEH 1
TBEPABIX TEN
23 |[Macca monexyn. KonudectBo BemectBa. [loctosiHHas 1
ABoraapo
24 |[TemtoBoe paBHOBecue. Temmneparypa u e€ u3MepeHue. 1
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Tema ypoka

KomnuectBo yacos

Bcero

KoHTtposbHbIE

paboThI paboThI

IIpakTrueckue

Jara
U3Yy4EeHUS

DIIeKTpOHHBIE ITUPPOBHIC
o0Opa3oBaTenbHbIE PECyPChI

‘]_Hxaﬂa temneparyp Llenbcus

25 |Wneanpnsiii raz B MKT. OcaoBHoe ypaBHeHne MKT 1 Bubmuorexa LHOK
https://m.edsoo.ru/ffOc4fde
26 ||AGcomroTHas TeMIiepaTypa Kak Mepa CpeaHei 1 bubmmoreka [IOK
KAHETHYECKOM SHEPIHU IBHIKCHUS MOJICKYJL. https://m.edsoo.ru/ffOc511e
VYpasuenue Meneneesa-Knaneiipona
27 ||3akon /lanbToHa. ['a30BBIE 3aKOHBI 1
28 |JlabopaTtopHas pabota «MccnenoBanne 3aBUCIMOCTH 1 1
MEXy TTapamMeTpaMy COCTOSHUS pa3peKEHHOTO Ta3a
29 |[M3omporecchl B ueaqbHOM ra3e 1 ux rpaduieckoe 1 Bubmuorexa LOK
Npe/ICTaBICHHE https://m.edsoo.ru/ff0c570e
30 ||BHyTpeHHsIs S9HEpPIrHsl TEPMOJUHAMUYECKON CHCTEMBI U 1 bubmmorexa [IOK
croco0sI €€ n3MeHeHus. KomuuecTBo TEIIOTH 1 https://m.edsoo.ru/ff0c5952
pabota. BHyTpeHHSIS 2HEPTHS OTHOATOMHOTO
WIeabHOTO Ta3a
31 ||Bunms! Temonepenaun 1 Bu6nuoreka LJOK
https://m.edsoo.ru/ffOc5¢36
32 ||VnenpHas TemtoéMKocTh BemecTa. KomumdecTBo 1 bubnuoreka [IOK
TEIJIOTHI ITPHU TeIuIonepenaye. AquadaTHbli porece https://m.edsoo.ru/ff0c5c36
33 |[llepBhlii 3aKOH TEPMOAMHAMUKY U €r0 IPUMEHEHHE K 1 bubnuorexa LOK
H30IpoIIeccam https://m.edsoo.ru/ffOc5efc
34 |HeoOparumocTs mporieccoB B ipupoje. Bropoii 3akon 1 bubmoreka [JOK
TEPMOAMHAMUKA https://m.edsoo.ru/ff0c6230
35 |[[Ipuramumn geticteus u K11/ TemioBoi ManTuHbI 1 Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c600a
36 |[luxa Kapuo u ero KI1J] 1
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No Tema ypoka KonnuecTBo yacon Hara DIIeKTpOHHBIE ITUPPOBHIC
n/n Beero|| Komrponbsie || Hpaxtuieckie U3ydeHus | oOpa3zoBaTeIbHBIE PECYPCHI
paboThI paboThI

37 ||[Dxomormueckue mpodIeMbl TEITIOPHEPTETHKH 1

38 ||O6o6maromuii ypok «MosekysipHas (hu3uKa. 1 bubnuoreka [IOK
OCHOBBI TEPMOTUHAMHKID https://m.edsoo0.ru/ff0c6938

39 || KonTponbHas padora mo Teme «MoneKymspHas 1 1 bubmmoreka [JOK
¢usuka. OCHOBBI TEPMOIMHAMUIKID https://m.edsoo.ru/ff0c6a50

40 |[[TapoobpazoBanue u KoHAeHcanus. McnapeHue u 1 Bubmuoreka [JOK
KHTICHHE https://m.edsoo.ru/ffOc63b6

41 ||/AGcomoTHas ¥ OTHOCUTENbHAS BIAYKHOCTH BO3TyXa. 1 bubmmorexa [IOK
Hacsimennsrii map https://m.edsoo.ru/ff0c64d8

42 || Teépnoe Teno. Kpucrammmueckue u amopdHsie Temna. 1 Bubmuoreka [JOK
AHM30TpOMHS CBOWCTB KpHUCTAILIOB. JKuikue https://m.edsoo.ru/ff0c65f0
kpuctamibl. COBpeMEHHbIE MaTepHaIbl

43 |([InaBneHue U KpUCTaUIA3ALU. Y I€IbHAs TEIUIOTa 1 bubmmorexa [IOK
miaBnenus. Cyomumarust https://m.edsoo.ru/ff0c6708

44 ||YpaBHeHHE TEIUIOBOrO OanaHca 1 Bbubmuorexa [JOK

https://m.edsoo0.ru/ff0c6820

45 (|Dnextpuzauus Ten. DNEKTpUUYeCcKuil 3apsia. JIBa Buaa 1 Bu6nuoreka LJOK
AIICKTPHUYECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc

46 |IIpoBOgHHKH, TUIIEKTPUKH U IOTYIIPOBOAHUKH. 3aKkoH|| 1 Bbubmuorexa [JOK
COXPaHEHUS ANEKTPUUESCKOT0 3apsiaa https://m.edsoo.ru/ff0c6bcc

47 |(BzaumoneiicTBue 3apsaa0B. 3akoH Kynona. ToueuHbliit 1 Bu6nuoreka [JOK
ANEKTPUUECKUN 3apsiz https://m.edsoo.ru/ffOc6ce4

48 |HampspoxéHHOCTB anekTpuueckoro nomis. [puanun 1 Bbubnuorexa LHOK
CYTEPIIO3UIINH TEKTPUIECKUX moJei. JInHuu https://m.edsoo.ru/ff0c6df2
HaNpspKEHHOCTH

49 ||Pabota cun 3nexkrpoctarnueckoro nois. [lorenuunann. 1 Bbubmuoreka LHOK
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No Tema ypoka KonnuecTBo yacon Hara DIIeKTpOHHBIE ITUPPOBHIC
/1 M3Yy4eHHs | 00pa3oBaTeIbHBIC PECYPCHI
Bcero|| Kontponbhsle || [Ipaktuyeckue DA p peeyp
paboThI paboThI
‘ ‘PaSHOCTL MOTEHIINAJIOB H H Hhttps:// m.edso0.ru/ffOc6f00
50 ||[IpoBoAHMKM KU AMIIAEKTPUKHU B 3IEKTPOCTATUUECKOM 1 Bubmuorexa LHOK
nosie. JIuaseKTpudeckast IpOHUIIAeMOCTh https://m.edsoo.ru/ff0c7018
51 ||[9nexTpoémrocTs. Konpencarop 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c7126
52 ||97eKTpoEéMKOCTh IUTOCKOTO KOHJEHCATOpa. DHEPrus 1 bubnuoreka [IOK
3apsKEHHOTO KOHIeHCaTopa https://m.edsoo.ru/ffOc72c0
53 |JIabopatopras padota "M3mepeHne AIeKTpOEMKOCTH 1 1
KOHJIeHcaTopa"
54 |[IIpuHUMI OeHCTBUS U IPUMEHEHUE KOHIEHCATOPOB, 1
KOIMPOBAJIBHOTI'O anmapara, CTpyHHOT0 IpUHTEepa.
DIIeKTpOoCTaTUUECKAs 3alIUTa. 3a3eMJICHUE
ANEKTPOTPUOOPOB
55 ||9nexTpudeckuii TOK, YCIOBUS €r0 CYIIECTBOBAHISI. 1
[TocTostaabIN TOK. Cuna Toka. Hampspkenue.
Conpotusinenue. 3akoH OMa Juisl y4acTKa Uenu
56 |[llocienoBaTenbHOE, MapaieIbHOE, CMEIIAHHOE 1 0.5 Bu6nuoreka LJOK
Coe/IMHEHNE TIPOBOIHUKOB. JlaboparopHas paboTa https://m.edsoo.ru/ffOc74f0
«M3ydyeHne cCMEIaHHOTO COeTMHEHHS PE3UCTOPOBY»
57 ||PaboTa 1 MOIIHOCTH IEKTPUIECKOTO TOKA. 3aKOH 1 bubmmorexa [IOK
Jxoyns-Jlenna https://m.edsoo.ru/ff0c7838
58 |[3axon Oma my1st MOTHOM (3aMKHYTO#) 3JIEKTPUIECKOM 1 0.5 bubnuoreka [IOK
nenu. Kopotkoe 3aMbikanue. JlaboparopHas pabora https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/]C ncToyHNKa TOKa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUSD)
59 ||9nexTpoHHAs MPOBOAMMOCTH TBEPIBIX METAIIOB. 1
3aBUCHMOCTH CONPOTHBIIEHHUS METAJJIOB OT



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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No Tema ypoka KonnuecTBo yacon Hara DIIeKTpOHHBIE ITUPPOBHIC
/1 Boero| Konrpomsrbie || Tpakriacckie M3Yy4eHHs | 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI

‘ HTeMnepaTypm. CBepXmnpoBOAUMOCTh H H “

60 |DnexTpuueckuii Tok B Bakyyme. CBONCTBa 1
3JIEKTPOHHBIX IIy4YKOB

61 |[lomympoBomHWKH, MX COOCTBEHHAS U TIPUMECHAS 1 bubmmoreka [IOK
mpoBoauMocTsk. CBoMCTBA p—N-TIepexoa. https://m.edsoo.ru/ffOc84ae
[MonynpoBogHUKOBBIE TPHOOPHI

62 ||OnexTpuuecKuil TOK B paCTBOPAxX U pacIiaBax 1 bubmmorexa [IOK
AIICKTPOIIUTOB. DJIEKTPOTUTHUCCKAS TUCCOLIHALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIH3

63 ||[9nexTpudeckuii Tok B razax. CaMOCTOSTEIbHBIN U 1 bubnuoreka [IOK
HECaMOCTOSATEINbHBIH pa3psa. Monuus. [Inazma https://m.edsoo.ru/ff0c84ae

64 |DnexTprdeckue MpUOOPHI U yCTPOUCTBA U UX 1 bubmmorexa [IOK
MpakTHYeCKoe mpuMeHeHue. [IpaBuia TeXHUKA https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 ||O6o6maromuit ypok «IeKTpOITHAMHIKA 1 bubmnuoreka LIOK

https://m.edsoo.ru/ff0c88be

66 |[KonTponpHas pabora 1o teme «JIeKTPOCTATHKA. 1 1 bubnuorexa LIOK
[MocTosHHBIN 3eKTpHUeCKH TOK. TOKU B Pa3TUUHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 |PesepBHsIii ypok. KoHTponbHas pabota o Teme 1 1 bubnuorexa LOK
"DnexTpogruHaMuKa" https://m.edsoo.ru/ffOc8c56

68 |[PesepBHBIi ypok. O600maromuii ypok mo remam 10 1 Bubmuorexa [JOK
KJjacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 4

11 KUIIACC

Ne Tema ypoxka KomnuecTBo 4yacos Hara DneKTpoHHbIE HU(POBHIE
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n/n Bceero|| Kontponsusie || [Ipaktudeckue || MK3y4eHHs | 00pa3oBaTeIbHbIE PECYPCHI

paboThI paboThI

1 |[[locTossHHBIE MAarHUTHI K UX B3aUMO/ICHCTBHE. 1 bu6nmoreka [JOK
MaruuTtHoe nosie. BeKTop MarHUTHOW HHIYKIIHMH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHON MHAYKUWA

2 ||MarauTHOE TT0JIe IPOBOIHUKA ¢ TOKOM. OmBIT IpcTena. 1 bubmmoreka IIOK
BsanmMoeiicTBrE POBOIHUKOB C TOKOM https://m.edsoo.ru/ffOc98fe

3 |[JTaGopaTopnas pabota «/3ydeHre MarHUTHOTO TOJIS 1 1 bubnunoreka [IOK
KaTYILIKH C TOKOM» https://m.edsoo.ru/ff0c98fe

4 ||delicTBrEe MAarHUTHOTO MOJIS HA MPOBOJIHUK C TOKOM. 1 1 bubnuoreka [IOK
Cuna Ammnepa. JlabopatopHas padota «ccnenoBanue https://m.edsoo.ru/ff0c9acO
NI CTBUS MMOCTOSIHHOTO MarHUTa Ha PaAMKy C TOKOM»

5 ||[e#icTBue MarHUTHOTO MOJISI HA JBHXKYIIIYIOCS 1 bubnuoreka [IOK
3apspkeHHyro yactuily. Cuia Jlopenia. Pabora cuis https://m.edsoo.ru/ffOc9df4
JlopeHua

6 | OnekTpoMarHuTHas uHAyKuus. [ToTok BekTopa 1
MarHuTHOM nHAYKuuu. SAC nHAyKIuu. 3aKOH
3JIEKTPOMArHUTHOU MHAyKUnK Dapanes

7 |[JlaGopaTopnas pabora «McciaenoBaHue sBICHUS 1 1 bubnuoreka LHOK
3JICKTPOMArHUTHOW HHIYKIIHN https://m.edsoo.ru/ffOcal50

8 ||MunykTtuBHOCTE. SBNeHue camonHaykimn. DJ[C 1 bubmuoreka LIOK
CaMOMH/IyKIIUH. DHEPTHsi MArHUTHOTO TIOJISl KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE ToJjIe

9 ||TexHuueckue ycTpoicTBa U UX NPUMEHEHHUE: 1
MOCTOSIHHBIE MATHUTHI, SJIEKTPOMArHUTHI,

QJIEKTPOABHUIATENb, YCKOPUTEIH dJIEMEHTAPHBIX YaCTHIL,
WHTyKIIHOHHAS 11eYb

10 ||O6obmatommii ypok «MarHuTHoe ToJe. 1 Bu6nmoreka [JOK
OJeKTpOMarHuTHAS HHIYKLUS https://m.edsoo.ru/ffOcab82

11 ||KonrponbHas pabota o TeMe «MarauTHoe roJie. 1 1 bubmorexa [JOK

DIIeKTpOMarHUTHAS. HHITYKITHSDY

https://m.edsoo.ru/ff0cad58



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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No Tema ypoka KonnuecTBo yacon Hara DNeKTpOHHBIE U POBHIC

/1 U3ydeHus | oOpa3oBaTelbHBIC PECYPCHI

Bceero|| Kourponbnsle || [Ipaktuueckue DA P peCyp
paboThl padoThI

12 ||CBoOomHbIc MexaHuueckue konebanus. ["apMoHmueckue 1 Bbu6mmoreka IJOK
KoyieOaHus. Y paBHEHUE TrapMOHUYECKHUX KOJIcOaHUH. https://m.edsoo.ru/ffOcaf06
IIpeBpamienue sHepruu

13 |JIabopaTopHas padota «lcciaenoBanne 3aBUCUMOCTH 1 1
nepuoja MayblxX KojaeOaHui rpy3a Ha HUTU OT JUIMHBI
HUTH ¥ MacCHI Tpy3a»

14 |[KoneGarenpHbIit KOHTYp. CBOOOAHBIE 1 bubmmorexa [IOK
3JICKTPOMArHUTHBIE KOJIEOAHHS B HACATEHOM https://m.edsoo.ru/ff0cb820
K0JIe0aTeIbHOM KOHTYpE. AHAIOTUS MEXIY
MEXaHHMUYECKHMH ¥ AJIEKTPOMArHUTHBIMH KOJICOaHUSIMH

15 || @opmyna TomcoHa. 3aKOH COXPAHEHUS SHEPTUU B 1 bubmmorexa [IOK
UJIeaTbHOM KOJIe0aTeIbHOM KOHTYpPe https://m.edsoo.ru/ffOcb9c4

16 |[IIpencraBneHue 0 3aTyXamOMUX KOIEOAHUIX. 1 bubmmorexa [IOK
BhiHyX/IeHHBIC MeXaHH4YeCKUe Kojiebanus. Pe3oHaHc. https://m.edsoo.ru/ffOcbb86
BrIHYXICHHBIE DIICKTPOMArHUTHBIE KOJICOaHUs

17 |Ilepemennslii Tok. CHHYCOHNIaIbHBIN IEPEMEHHBIHN TOK. 1 bubnuorexa LJOK
MOIIHOCTh IEPEMEHHOTO TOKa. AMITIUTYTHOE https://m.edsoo.ru/ffOcbd34
JeiCTBYIOIIEE 3HAYCHUE CUITBI TOKA W HAMPSIKEHHS

18 |[Tpaucdopmarop. [Ipoussoactso, nepeaava u 1
noTpebieHre EKTPUIECKON SJHEPTHUH

19 |[YcTpoHcTBO M MpakTHYECKOE IPUMEHEHHUE 1 bubnuorexa LJOK
ANIEKTPUIECKOTO 3BOHKA, TEHEPATOPa MEPEMEHHOTIO https://m.edsoo.ru/ff0cc324
TOKa, JIMHUH 3JIEKTponepeaay

20 ||9xomorumueckue puCcKH Npu MPOU3BOACTBE 1
aneKTpo3Heprun. KynbTypa ucnoiap30BaHus
9IIEKTPOIHEPTHH B TIOBCETHEBHOM KU3HH

21 |[MexaHu4eckue BOJIHBI, YCIOBUS PACIIPOCTPAHEHUS. 1 bubmmotexa [{OK

[leproza. CxopocTh pacipoCTpaHeHHs U JUTHHA BOJHBIL.

https://m.edsoo.ru/ffOcca54
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No Tema ypoka KonnuecTBo yacon Hara DNeKTpOHHBIE U POBHIC
/1 Boero| Kontponbmsic || Hpaxtracckne U3ydeHus | oOpa3oBaTelbHBIC PECYPCHI
paboThl padoThI
‘ |Hor[epeque Y TIPOAOJIbHBIE BOJHEI ” H
22 ||3Byk. CkopocTh 3ByKa. [ pomMKoCTh 3ByKa. BricoTa ToHa. | 1 bubnuoreka [IOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 ||9MeKTpoMarHuTHEIE BOJHBI, UX CBOWCTBA U CKOPOCTb. 1 bubmmoreka [IOK
[ITkana 3IeKTPOMArHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 |[lIpuHIUOBI paguoCBsI3U U TeseBUaeHUs. Pa3Butue 1
CpeACTB cBsA3U. Paguonokaius
25 ||[KonTponbhas pabota «KoneGanus 1 BOJIHBD» 1 1 bubmmorexa [IOK
https://m.edsoo.ru/ffOcc6f8
26 |[lIpsmonuHeiiHOE pacripocTpaHEHUE CBETa B 1 Bubmuoreka [JOK
oJHOpoHO# cpene. ToueuHblit HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
27 ||OtpaxeHue cBeTa. 3aKOHBI OTPAXKEHUSI CBETA. 1 bubmmorexa [IOK
[TocTpoenue H300paXKeHUIA B IIIOCKOM 3epKalie https://m.edsoo.ru/ffOcd4e0
28 |[lIpenomnenue cera. [lomHOE BHYTpeHHEE OTpaKEHUE. 1 Bbubmuorexa [JOK
[penenbHbIA yroi MOJHOTO BHYTPEHHETO OTPaKECHHS https://m.edsoo.ru/ff0cd7f6
29 |[JIabopatopHas pabota «3mMepeHune mokazarems 1 1 bubnuoreka LHOK
HPETIOMIIEHHST CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 |[JIun3bl [TocTpoenue uzoOpakenuit B muH3e. Gopmyna 1 bubnuoreka [IOK
TOHKOM JIMH3BI. Y BETHUEHHNE JTINH3BI https://m.edsoo.ru/ffOcddle
31 |[JIaGopaTopHas pabota «lccnemoBanue CBONCTB 1 1
n300paXKeHNH B JTMH3AX»
32 ||[Aucnepcus cera. CloKHBINA cOCTaB OEJIOTO CBETA. 1 1
LBer. JlJaGoparophas pabora «Habmonenue qucnepcuun
CBETaY
33 ||MuTepdepenuns crera. Judpaxnus ceerta. 1 Bbubnuorexa LHOK



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
https://m.edsoo.ru/ff0cdd1e

OIITUKW»

No Tema ypoka KonnuecTBo yacon Hara DNeKTpOHHBIE U POBHIC
/1 Boero| Kontponbmsic || Hpaxtracckne U3ydeHus | oOpa3oBaTelbHBIC PECYPCHI
paboThl padoThI
‘ |I[H(bpaKuHOHHaﬂ penéTka H “https:// m.edsoo.ru/ffOced22
34 ||[lomepedHOCTH CBETOBBIX BOJH. [lomspusanmst cBeTa 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOcf02e
35 ||OnTtrueckne mpuOOPHI 1 YCTPOWCTBA M YCIIOBUS MX 1
0e30macHOro MPUMEHEHUS
36 ||I'paHuUIBI MPUMEHUMOCTH KIACCHUYECKONH MEXaHUKH. 1 bubnuoreka LIOK
[MocTynaTel cienuanbHON TEOPHH OTHOCUTEIIBHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCUTENBHOCTh OIHOBPEMEHHOCTH. 3aMEAJICHUE 1 bubmmorexa [IOK
BPEMEHH U COKPAIICHUE [THHBI https://m.edsoo.ru/ffOcfad2
38 ||DHeprus u UMIYIBC PEISITUBUCTCKOM YacTUIIBI. CBS3b 1 bubnuoreka [IOK
MacChl C DHEPrUeil U UMITYIbCOM. DHEPrusi MOKOsI https://m.edsoo.ru/ffOcfc68
39 |[KontpompHas pabota «Ontruka. OCHOBBI CIIEIHATBHOMN 1 1 bubmmorexa [IOK
TEOPUH OTHOCHTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
40 | Portonsl. Dopmyna [lnanka. DHEPTHS U UMITYIIC 1 Bbubmuorexa [JOK
¢dorona https://m.edsoo.ru/ffOcfel6
41 |OtkpsiTue 1 uccienaoBanue poroaddexra. Onpitet A. .|| 1 bubnuoreka [IOK
CronetoBa https://m.edsoo.ru/ffOcffc4
42 |[3akonsl poTorddekra. YpaBHeHHe DHHIITEHHA 11 1 bubnuorexa LJOK
dororddekra. «Kpacuas rpanuiiay Gorospdexra https://m.edsoo.ru/ff0d015e
43 ||daenenue cBera. Onbithl 1. H. JleObenera. Xumudeckoe 1 bubnuoreka [IOK
neicTBHE cBETa https://m.edsoo.ru/ff0d04a6
44 | TexHHYECKHE yCTPOUCTBA U MPAKTUIECKOE 1
npuMeHeHue: HOTOdIeMEHT, (OTONATUNK, COTHEUHAS
OaTapest, CBETOAMO]
45 |[Pemenue 3aqa4d o TeMe « IJIEMEHTHI KBAHTOBOK 1 bubmuoreka LIOK

https://m.edsoo.ru/ff0d0302
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No Tema ypoka KonnuecTBo yacon Hara DNeKTpOHHBIE U POBHIC
/1 Boero| Kontponbmsic || Hpaxtracckne U3ydeHus | oOpa3oBaTelbHBIC PECYPCHI
paboThl padoThI
46 |Mopnenb atoma Tomcona. OnbiTel Pesepdopaa mo 1 Bubmuorexa LHOK
paccesHuro o-yactuil. [ImaneTapHas Mojens atoMa https://m.edsoo.ru/ff0d091a
47 |Ioctynatel bopa 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0dOafa
48 ||Uznyuenwue u noriomenrne GOTOHOB IPH MIEPEX0e 1 bubmmoreka [IOK
aToMa C OJJHOTO YPOBHsI SHEPTHHU Ha Ipyroi. Bujsr https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 |BonHoBbIe cBOWcTBa yacTull. BoaHel ne bpoiinsi. 1 bubmmorexa [IOK
KopmyckynsipHo-BoIHOBOH yann3M. COHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY>KACHHOE M3ITyUCHHE
50 |[|OtkpbiTHE paguoakTUBHOCTH. OnbiThl Pe3epdopaa mo 1 bubnuoreka [IOK
OIIPE/ICIICHHIO COCTaBa PAMOAKTUBHOTO U3y YCHUSI https://m.edsoo.ru/ff0d0fd2
51 ||CroiicTBa anbda-, 6era-, raMmMa-u3IydeHus. Biusiane 1
PaluOaKTUBHOCTH Ha HUBbIE OPraHU3MBbI
52 ||OTkpbITHE IPOTOHA U HeHWTpoHa. M30Tombl. Abda- 1 bubnuoreka [IOK
pacmaj. DIeKTPOHHBIN 1 TIO3UTPOHHBIN OeTa-pacma. https://m.edsoo.ru/ff0d1162
["amMmMma-n3nydenue
53 |[OHeprus cBs3u HyKIOHOB B siipe. S IepHbIE peakuy. 1 bubnuoreka LHOK
S nepublit peaktop. [IpoGieMsl, epCIEKTUBEI, https://m.edsoo.ru/ff0d1356
IKOJIOTUYECKHE aCTIEKTHI S/IEPHON SHEPTeTUKU
54 |[OnemeHTapHbIe yacTHLBI. OTKPBITHE MO3UTPOHA. 1 bubnuoreka LHOK
MeTo/1bl HAOFOAECHHS M PETHCTPAIIUH HIICMEHTAPHBIX https://m.edsoo.ru/ff0d0e38
vactull. Kpymieiii cton «DyH1ameHTalbHbIe
B3auUMOJICHCTBIS. ENMHCTBO (hM3MIeCcKOi KapTHHBI
MHUpa»
55 |[Oransl pa3Butus actpoHomuu. [Ipukiannoe n 1

MHPOBO33pEHUYECKOE 3HAUCHNE aCTPOHOMHH. Buj

3BE3aHOrO HeOa. Co3Be3nus, sIpKUe 3BE3/Ibl, IUTAHETHI, UX
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No Tema ypoka KonnuecTBo yacon Hara DNeKTpOHHBIE U POBHIC
/1 U3ydeHus | oOpa3oBaTelbHBIC PECYPCHI
Bceero|| Kourponbnsle || [Ipaktuueckue DA P peCyp
paboThl padoThI
‘ |BI/II[I/IMOC nBkeHne. CoJqHeYHas cCHCTeMa H
56 ||Comnnue. Conneunast akTHBHOCTH. VICTOUHHK 3HEPTUU 1
ConHia u 3BE31
57 ||3B&3mbI, IX OCHOBHBIC XapaKTEPUCTUKH. 3BE3IBI 1
[JIABHOM IOCIIEAOBATENBHOCTH. BHYTpeHHEE CTpoeHue
3BE31. COBpeMEHHbIE MTPEACTABICHUS O IPOUCXOKACHUH
1 3Bosroni CosTHIA U 3BE37
58 ||Muneunsiit ITyTe — Hama 'anaktuka. ITonoxenue u 1
nexeHue Connua B I'anakruke. ['anakruku. Y€pHbie
IBIPEI B ApaX TajJaKTHK
59 |[Bcenennas. Pa3zoeranme ranaktuk. Teopust bonbmioro 1
B3pbIBa. PenukToBOE n3nyyeHue. MeraranakTuka
60 ||[Hepemennbie mpoOieMbl aCTPOHOMUN 1
61 |[KonTponbHas paboTa «DIeMEHTHI aCTPOHOMHUH U 1 1
acTpohU3NKI»
62 ||O606maromuii ypok. Pons ¢pusuku n actpoHOMHUH B 1
SKOHOMHYECKOM, TEXHOJIOTUUECKOH, COLIUAIBHON 1
ITHYECKOH chepax JesITeNbHOCTH YelloBeKa
63 ||O606matomuii ypok. Pons u mecto usnku u 1
ACTPOHOMUH B COBPEMEHHON HayYHOH KapTHHE MHUpa
64 ||O60o6maromuii ypok. Pons pusnyeckoit Teopun B 1
(hopMUPOBaHUY TIPEACTABICHHI O (PU3UUECKOI KapTUHE
MUpa
65 ||O6o6maromuii ypok. Mecto ¢pu3nueckoi KapTUHBI 1
MHpa B 0011eM PSIY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJICTABICHUH O MPUPOJIE




No Tema ypoka KonnuecTBo yacon Hara DNeKTpOHHBIE U POBHIC
/1 Boero| Kontponbmsic || Hpaxtracckne U3ydeHus | oOpa3oBaTelbHBIC PECYPCHI
paboThl padoThI
66 |[Pe3zepBHBIl ypok. MarHuTHOE moje. DneKTpoMaruuTHas | 1
WHITYKIHS
67 |[Pe3zepBHbIit ypok. OnTika. OCHOBBI CHIETIHATFHON 1
TEOPUH OTHOCUTEIBHOCTU
68 |[Pesepusrit ypok. KBanToBast pusmka. DmeMeHTHI 1 bubmmoreka [IOK
ACTPOHOMHUH M aCTPOYUHUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIEYEHHME OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JJISI YUEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



