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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUI K pe3ysbTaram
OCBOCHHMsI OCHOBHOU 00pa3oBaTelNbHON Mporpammsl, npeacTtaBieHHbIx B OI'OC
COO, a Takxke c ydy€roM denepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

ConmepxaHnue mnporpamMmbl 10 (U3MKE HANpaBlIeHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (u3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb pPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMHM IpeameTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMUsl, IJIAHUPYEMbIE PE3yNbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTamnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJiaM O0yUYEHUS;

e cojepkaHue yueOHoro nmpeameta « Du3nkay 1mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OONIMX 3aKOHAX MPHUPOIbI, BHICTYyMAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHWN, W3y4aeMbIX XHUMHEH, OHMOJOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpelesieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS HOBBIX MAaTepHaloB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
W3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METOJI MMO3HAHUSI IPY BHITIOJIHEHUH UMHU YYE€OHBIX UCCIIEOBaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOTIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU DJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEIHETO OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB H JIA0OpAaTOPHBIX PaboT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HUCXOAS W3 OCOOCHHOCTEW IJIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEMICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK U3 OJHOIO paslena Kypca, Tak M MHTETpUPYs 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k MmaTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyZoBaHHE (opMHpYEeTCs B COOTBETCTBUH C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpeacTaBICHUNA O poNMH (PU3UKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX lenei 00ecreynBaeTCsl pelieHneM CIIeIyIONNX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIpPHYIO  (DM3MKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
DJIEMEHTHI aCTPO(DU3HKHY;

e (dopMHupoBaHWE YMEHHH TIPUMEHSATH TEOPETUYCCKUE 3HAHHS  JJIA
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peIICHHs] pa3jMYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyecKkoil Monenblo, 3aJad, MOAPa3yMEBAIOIIMX CaMOCTOATEIHHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEIACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
obpazoBanus orBoauTcs 204 yacos: B 10 kimacce — 102 gacos (3 yaca B Henen0), B
11 kmacce — 102 gacos (3 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCS PEKOMEHIOBAaHHBIM, YYWUTEIb JEJNaeT BBIOOp
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MepeMelIeHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBMKEHUM C UCIIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoii 3akon Herotona
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHusi, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIBI OTHOCUTENIBHO OCH BpauleHus. Ilmeuo cumel. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxXpaneHus 6 MexaHuKe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TeEIl.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KXHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue Menneneea—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIs. Y IeJbHasl TerioTa miaBjieHus. Cyoaumanusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npu noHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEI.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUHAMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH JHO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepuraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsaa U IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumores3a, Qu3myeckas BeJIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabosa, runep0osia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIAayH, TEMJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALINS,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUTATEIb BHYTPEHHEIO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, AJIEKTPOHArPEBATEIbHBIC puOOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOMH. [IpyHIMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TIOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMAarHuTHOE I0JIE.

TexHuueckue yCTpoWcCTBA M INPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATENIb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuiel JIopeHia Ha HOHBI JJIEKTPOJINTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTHU WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue kosnebanus. [lepuona, yactora, amrumryiaa u (aza KoseOaHUN.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KO0JIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKU TMPHU MPOU3BOJACTBE AeKTpodHeprun. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KojaeOATENbHON CUCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanue 3aBUCMMOCTH MEPHUOJA MajbIX KOJIEOAHUN Ipy3a HA HUTU OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUS pacnpocTpaHenus. Ilepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEp(hEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M NPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonmHOE BHYyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yenune ciexkTpa ¢ mMOMOIIbIO AUGPAKIIMOHHON PEIIETKY.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCUTEIBLHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

Hasnenne ceera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHO-BOIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTPOCHUS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eitzenGepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOoieicTBUS. EMUHCTBO (pu3nueckoii KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKoB 4acTUIL (110 TOTOBBIM (GOoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOW MOCJENOBaTeIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
raJakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku u acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYECKON KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pemIeHHWE CHUCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TIIOCKUX PUTYp ¥ 00BEMA TElL.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMHA 00YUaIOIIEToCcs KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHUE TIJI00AIBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUN KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOJUTh apryMEeHTbl IJIsi J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAECpXKAHUS B pa3IUYHBIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrno3HaBaTh MPEANOCBUIKA  KOH(DJIMKTHBIX CHUTyallMd M CMSr4arth
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENbHON  peduIeKCMH KaK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrUX IMpU aHalIu3e pe3yJbTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, IpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHI COOCTBEHHOW AMOLIMOHAIBHOM chepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOIMOHAIIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHWH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JICSITEIIbHOCTH JIIOJIEH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AEKTPUYECKUH 3apsij] MPU PelIeHnH (PU3NIECKHUX 3a/1a4;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKCHHE, CBOOOJHOE IIaJICHUE TeJ, JBM)KCHHE II0 OKPY)XHOCTH, WHEpIIHUs,
B3auMOJIelicTBUE Tell, TUuddy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOEHUE >KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTH BO3/lyXa, ITOBBIIIICHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPHITOM
CoCyJlie, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHHMS Ta3a B HM30IpoIeccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JBIXKEHUE, HCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpAWHATa, MyTh, MEpPEMEIIEHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
MMIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHIUAIbHAS DHEPTUs, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM IPABUIBLHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEJIIMUUHY C JAPYTHUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi PHEPTUsl Xa0TUYECKOrO JBMXKCHUS MOJICKYJ, CPEIHEKBaIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KO3(phUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYCCKUN CMBICIT HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUST W CIUHMIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUSI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUCCKUI 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD T0JIs, MOTEHIIMAJ, Pa3HOCTh MOTECHIIMAJIOB;
NPy OINMUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI M TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, Ia30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpw 3TOM pasinyarh CJIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIb,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHHUIO (PH3WUYECKHUX SIBICHUN U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IHI,

OCYIICCTBIIATH MPSMbIC U KOCBEHHBIC U3MEPECHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
pamMKax y4eOHOro DSKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LENOYKY pacCykJCHUU C OMOpOM Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS Y4COHOW M HAYYHO-TIOMYJISIPHON HH(POPMAINH, TTOTYIYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpYINNE C BBINOJHEHUEM PAa3JIMUHBIX COLMATIBHBIX POJEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU JIFOJECH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifpa MpU pPEIIeHUU (PU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHuTHas WHAYKIUs, JACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudecknii 3gphexT (hoTodrddexT), cBeTOBOS AaBieHNUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMMUCHIBATh M3YYEHHbIE CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3NUYHBIX  Cpeda) |
AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUYECKHUE BEJIUYUHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHJYKIUST MarHUTHOTO Mojs, cwia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWUJia JIMH3bI, MPU ONHUCAHWHM TPABUIBHO TPAKTOBATH (HHU3UYECKUU
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3blBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TIOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SI7IEp, MPU ONUCAHWU TMPABUIBHO TPAKTOBaTh (PUIMYECKHUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCEA0BATEILHOTIO U MapalieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE ODWHIITEHHa misa PoTtorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIlbI, 00JIACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHUE BEKTOPA UHAYKIIMK MAarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HUCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MNpPHU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: TMpPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4YeOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PACCYXJICHUI C OMOpOM Ha WM3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YYCOHOW W HAYYHO-TIONYJISIPHOM WHGOPMAIIUHU, TIOJIYYCHHOH U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUICCKU aHAITU3UPOBATH MOTyIaeMyt0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATH JICATEIHHOCTh B HECTAHJAPTHBIX CHTYAIlUSIX, aJIcKBaTHO OIICHWBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/n P Kourpoububie IIpakTHyeckue (uacpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bu6mmorexa [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 1 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 1
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaritka 14 ! L https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Juramiia 13 . 2 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAaHEHHSI B MEXaHUKE 11 1 1 httos://m.edsoo.ru/7FA1bf72
24 JlnHamuKa BpamaTeIbHOTO JIBHKCHUS 4 1
: TBEPJIOTO Tella. DIIEMEHTHI CTATHKH.
Wroro no pazneny 42
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 13 1 bubnuotexa [JOK
: TEOpHU https://m.edso0.ru/7f41bf72

3.2 OCHOBBI TEPMOJIMHAMUKH. ATperaTHbIe 16 1 3 bubnuorexa [IOK



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

COCTOsIHUA BelecTBa. Pa3oBble NEPEXOIbL https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

Htoro mo pazneny 29

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
4.1 1 1 1
DiIeKTpoCTatitia > https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN JIEKTpUYECKH TOK. TOKH B 13 5 bubnuorexa [JOK
: Pa3IMYHbIX Cpeiax https://m.edso0o.ru/7f41bf72
Hroro o pasneny 28
PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 11



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

11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM (uudpoBbie)
Ne n/n P Konrpoubnbie IIpakTHyeckue op
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTshI padoThI
_ pecypchl
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 14 5 bubnnoreka [JOK
: WHIYKIMS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 14
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHu4YecKHue U AIEKTPOMAarHUTHBIE 19 1 1 bubnuorexa [JOK
: KosiebaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 7 bubnuorexa [JOK
: BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 17 ! 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 43
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 bubnunoreka [JOK
: OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJeMeHTbI KBAaHTOBO# ONTHKHU. V3mydenust 8 1 bubnuoreka [IOK


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

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

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

U CTICKTBI.
4.2 Crtpoenue aToma 4
4.3 ATOMHOE PO 15

Wroro no pazueny 27

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

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 8 ngSHE;Ts(;Z?S}; £41097¢
Hroro no pasneny 8
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 Eggjﬁ;f;;?ﬁ}; £41c07¢
Htoro no paznemny 4
PeszepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
JJIeKTPOHHbIE
Hara uudposbie
KounyecTBO 4acoB u3ydeHusi oOpa3oBaTesIbHbIE
Ne n/m Tema ypoka pecypchl
Konrpoasubie IIpakTudeckue
Bcero P P
padoThI padoThI
®du3nka — HaykKa o IpUpoJIe.
Hayunsie MeTobI NO3HAHUS
bubmnoreka IIOK
OKPYIKAIOLLETO Mitpa. Poith it MecTo https://m.edsoo.ru/ff0c32e2
1 //m. .
1 ¢buznku B @OPMHpOB&iIHH Butmiorexa LIOK
COBPEMCHHOM HAYHHOH KapTHHEI https://m.edsoo.ru/ff0c33e6
MHpa, B TPAKTUYECKON JCATEIHHOCTH
JToAen
21 Mexanundeckoe nprmkeHne. Cucrema 1 bubmorexa [IOK
oTCYeTa. https://m.edsoo.ru/ff0c3508
CniocoObl OITMCaHMUsT MEXaHUIECKOTO
bu6nuorexa [IOK
3/2 ABIDKeHis. Tpackropus, nyTe, . https://m.edso00.ru/ff0c3508
nepemMenieHue.
PaBHOMeEpHOE IpsIMOJIMHEWHOE
43 nekeHrne. CKOpOCTh U ypaBHEHHE 1 bubnmnoreka [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edsoo.ru/ff0c3620
JIBYKCHUS.
5/ OTHOCUTENBHOCTh MEXaHNYECKOTO 1 bubanoreka [JOK

JABMIKCHU.

https://m.edsoo.ru/ff0c3508



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508

6/5

716

817

9/8

10/9
11/10

12/11

13/12

14/13

15/14

16/1

[ToBTOpEHME U3YUEHHOTO MaTepuUaa.
Pemrenue 3agau.

PaBHOyCKOpEHHOE IIPSIMOJIMHEHHOE
JBH>)KEHUE. MTHOBEHHAs1 CKOPOCTb.
Yckopenue.

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

PaBHOYyCKOpEHHOE NPAMOIMHENHOE
nBuxkeHre. CKopocTb. YpaBHEHHE
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOT O
JIBYKEHUSL.

CBobonHOe najieHue. Y CKOpeHue
CBOOOJTHOTO TIaJICHUSI

bubmnoreka IIOK
https://m.edsoo.ru/ff0c39cc

JlaboparopHas pabota Ne 1
«M3yueHne IBYOKEHHS Tea,
OpOIIIEHHOT0 FTOPU30HTAIHLHOY

[ToBTOpEHME N3YYEHHOTO MaTepHUaa.
Pemenue 3amay.

KpuBonmHeliHOE nBUXKEHUE.
JIBryKeHre MaTepualbHON TOYKH 10
OKPY>KHOCTH

bu6anoreka LIOK
https://m.edsoo.ru/ffOc3ada

KunemaTtuka BpamareiabHOTro
NIBIDKEHUA. YTJI0BasA U JIUHeHHas
CKOpPOCTH BpAILCHUS.

[ToBTOpEHME N3YYEHHOTO MaTepuUaa.
Pemenue 3agau.

KonTponbnas padora Ne 1.
«KuaemaTnka»

[IpuHOAIT OTHOCUTENBHOCTH

bubanoreka [JOK


https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

lanunes. MuepuuaabHble CUCTEMBI
otcyeTa. [lepBbiii 3akoH HproToHa

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun
17/2 CyNepro3uIHu cuil. BTopoii 3akon
HprotoHa i1 MatepraibHOM TOUKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3be8

[ToBTOpEHNE U3yUEHHOTO MaTepHaa.

bubmnoreka IIOK
https://m.edsoo.ru/ff0c3be8

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3d00

bubnuorexa [JOK
https://m.edsoo.ru/ff0c3d00

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c3el8

bu6anoreka LIOK
https://m.edsoo.ru/ff0c3f76

18/3

——  Pemenne 3anau.

19/4 Tperuii 3akoH HerotoHa st

—  MaTepualbHBIX TOYEK.

20/5 3akoH BceMupHoOro taroreHus. Cuna

— TSKECTH.

21/6 IlepBas kocMHuueckast CKOpocTh. Bec

—— tena. [leperpy3ku U HEBECOMOCTb.

99/7 IToBTOpEHNE N3y4EeHHOr0 MaTepHaa.

———  Pemenne 3anau.

938 Hedopmarus. Cuna ynpyrocTH.

——— 3akoH I'yxa.

24/9 JlaGopatopHas pabora Ne 2.

«M3MepeHne )KeCTKOCTH MPYKUHbBD)

Cuna tpenus. KoagduumeHT Tpenus.

25/10 Cuna conpOoTUBIIEHUS IIPH IBUKEHUU
TeNa B )KUKOCTHU WJIU ra3e
JIaGoparopHas pabota Ne 3

26/11 «M3mepenne ko3 duimenta TpeHus
CKOJIBKEHUS
IToBTOpEeHNE N3yYeHHOr0 MaTepHaa.

27/12
—  Pemuenue 3agau.



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

28/13

29/1

30/2

31/3

Konrtponsnas padora Ne 2.
«JInHaMHKa»

NMnynbsc MmaTepualbHOM TOYKH,
CUCTEMbI MaTEpUAIbHBIX TOUEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
MMITyJbCa. PeakTuBHOE IBH)KEHHE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

[ToBTOpEHME U3YUEHHOTO MaTepurara.
Pemrenue 3agau.

Paborta 1 MOIITHOCTE CHUJIBL.

32/3

33/4

34/5

35/6

36/7

Kunernueckas sHeprus
MaTepuaabHOI Touku. Teopema 00
W3MEHEHUN KMHETHYECKOW SHEPT U

bubmnoreka IIOK
https://m.edsoo.ru/ff0c4502

bubnuorexa [JOK
https://m.edsoo.ru/ff0c4502

Pabota cuibl TSKECTH U CUITBI
YIIPYrOCTH

IloTeHunanbHas SHEPTHUs.
IToTeHumanpHas 3HEPIUst yIpyro
ne(GopMHUPOBaHHON NPYKUHBI.
[ToreHmanpHas 3HEprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc461a

HOTGHHI/IEUH)HBIG n
HCIMMOTCHIMAJIbHBIC CHUJIBI. CBs3b
pa6OTLI HEMMOTCHIUAJIBHBIX CHUJI C
H3MEHEHNEM MEXaHMISCKOM OHEpPTrun
CHCTEMEI Tell. 3aKOH COXpPAaHCHUA
MEXaHHU4YEeCKOMH SHEPTIUn

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

JlabopaTtopHas pabota Ne 4
«M3ydeHune 3aKk0Ha COXpaHCHHS



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

37/8

38/9

39/10

40/11

41/12

MEXaHUYECKON IHEPTUN»

PaGotra cuiibl B 110J1€ TACOTEHUS.
[TorenruanpHast SHEPTHsI B MOJIC
TSTOTECHUS.

[ToBTOpEHME N3YYEHHOTO MaTEpHUaa.
Pemenue 3agay.

Konrponsnas padora o reme
«3aKOHBI COXPAaHCHUS B MEXAHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

[TocTynarenbHOe U BpamaTelbHOE
JBUKCHHUE a0COTIOTHO TBEPIOTO
Tenna. MoMeHT cuibl. 11inedo cuiml.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c41a6

VYcnoBus paBHOBecHs TBEPAOIO Tella

42/13

43/14

44/1

45/2

46/3

JlaboparopHast pabota NeS
«M3yueHne paBHOBECHS Teja MO/
JICMCTBUEM HECKOJIbKHUX CHII»

bubmnoreka IIOK
https://m.edsoo.ru/ff0c41a6

[ToBTOpEHME N3YYEHHOTO MaTepHUaa.
Pemenue 3agay.

OCHOBHBIE TTOJIOKEHUS

MOJIGKYJI}IpHO'KI/IHCTI/I‘ICCKOI‘/’I TCOpHU.

Bpoynosckoe neuxkenue. Juddysus.
Macca monexyn. KonnyectBo
BemiectBa. [locrosiHHas ABoraapo

bu6anoreka LIOK
https://m.edsoo.ru/ffOc4dc?2

[ToBTOpEHME N3YYEHHOTO MaTepuUaa.
Pemenue 3amay.

Xapakrep IBHKEHUS U
B3alMOJIEHCTBHS YaCTHIL] BELLIECTBA.



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4dc2

Mogenu cTpoeHus ra3oB, XKUIAKOCTEH
U TBEPJIBIX TEII

WUneansusiii raz 8 MKT. OcHoBHOE

bubnunorexa LIOK

57/14

croco0bl €€ n3MeHeHust BHyTpeHHsIs
SHEPTrUsl OJHOATOMHOTO UJEAIBHOTO

4714
—  ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
48/5 IToBTOpEHME U3Y4EHHOIO MaTepuaa.
——  Pemenue 3a1au.
TernnoBoe paBHOBecue. TeMneparypa
49/6 u e€ m3mepenue. [llkana remneparyp
Henscus
AbcouoTHas TeMnepaTypa Kak Mepa
50/7 cpenHei KHHeanecioﬁnye 95051 ’ bubmorexa HOK
0 pe p https://m.edsoo.ru/ff0c511e
JBUKEHUS MOJIEKYIL.
51/8 N3mepenue ckopocTeld MOJIeKyI rasa.
—  Pemenue 3a1a4.
59/9 VYpaBuenue MeHnieneena- bubnmnoreka [JOK
——— Kunaneiipona https://m.edsoo.ru/ffOc511e
53/10 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
54/11 N3omponeccsl B HACAIBHOM raze u ux bu6muoreka [JOK
—  rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
55/12 [ToBTOpEeHME N3yUEHHOIO MaTepuaa.
——  Pemenue 3anau.
56/13 KonTtponbHas padora Ne 4
— «OcHoBnble nonoxeHuss MKT»
BnyTtpennss sHeprus
TEPMOJIUHAMUYECKON CUCTEMBI U bubnuotexa [JOK

https://m.edsoo.ru/ff0c5952



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

58/15

rasa

KomndecTBO TEIIIOTHI U pa60Ta.

59/16

Bupl Teronepenaun

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5952

60/17

61/18

62/19

63/20

64/21

65/22

66/23

67/24

VYV nenbHast TENI0EMKOCTD BEIECTBA.

KonnyecTBo TeImIoTs! npu
Terionepenade. AauadaTHbIN
rporecc

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

IIepBbIil 3aKOH TEPMOAVHAMUKHA U
€ro NPUMEHEHHUE K U30IPOoLeccaM

bubnuoreka [{OK
https://m.edsoo.ru/ffOc5efc

HeoOpaTumocTs mporeccoB B
npupoze. Bropoii 3akoH
TCPMOAUHAMUKN

bubmuoreka [{OK
https://m.edsoo.ru/ff0c6230

[Tpunun nevicreus u K1/ TenmoBoi

MammHbl. kit Kapro u ero KIT/I.
DKOJIOru4ecKue mpooIeMbl
TEII0PHEPTETUKU

bubnuoreka [IOK
https://m.edsoo.ru/ff0c600a
bu6anoreka LIOK
https://m.edsoo.ru/ff0c6938

[TapooGpa3oBanue U KOHIEHCAIIUS.
Hcnapenue u xurenue

bubnmorexa LIOK
https://m.edsoo.ru/ff0c63b6

AOCOII0THAs M OTHOCUTENbHAS
BJI&YKHOCTH BO31yxa. HaceleHHbIl
nap. Kp. ;a6 padora Ne 6.
«3mepeHne BIa)KHOCTH BO3/1yXa»

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c64d8

SIBrIeHNE TOBEPXHOCTHOTO
HaTspkeHud. Kanuspel.

JlabopaTtopHas paborta Ne 7



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

68/25

69/26

70/27
71/28

72129

73/1

74/2

75/3

«I/I3MepeHHe MMOBEPXHOCTHOI'O
HaTsSXKCHUSA»

TBépnoe Teno. Kpucrammueckue u
amMopQHbIe Tena. AHU30TPOIHS
CBOWCTB KpUCTAILIOB. JKuakue
kpuctaibl. CoBpeMEHHbIE
MaTepuaibl

bubnunorexa LIOK
https://m.edsoo.ru/ff0c65f0

[TnaBieHre U KPUCTAIUIA3ALIHS.
VnensHas TEIUIOTA IJ1aBJICHUS.
Cybnumanus. YpaBHEHUE TEIJIOBOTO
OajaHca.

bubmnoreka IIOK
https://m.edsoo.ru/ff0c6708

JlaboparopHuas padota Ne 8.
«M3mepenue yaenbHon
TEILIOEMKOCTH

HOBTOpeHI/Ie HU3YUCHHOI'O MaTcpHraJia.

Pemenue 3amay.

KonTtponsHas padora Ne 4 «OcHOBBI
TEPMOJUHAMUKU. ATperaTHble
COCTOSIHUS BEILIECTBA»

bu6anoreka LIOK
https://m.edsoo.ru/ff0c6a50

OnexTpuszanus Tei. JNEKTPUIECKUI
3apsz. [[Ba Buaa alEKTpUUECKUX
3apsA70B. 3aKOH COXPaHEHMS
JIEKTPUUYECKOTO 3apsiia

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc6bcc

B3aumopeiicTBue 3apsa10B. 3aK0H
Kynona. ToueuHslii anekTpuyeCcKuit
3apan

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6ced

HOBTOpCHI/IC HU3YUCHHOI'O MaTcpHrajia.

Pemenue 3amay.



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

76/4

DNeKTprUYEecKoe moJie.

77/5

78/6

7917

80/8

Hanpsik€HHOCTB 3JIEKTPUYECKOTO
nosst. [IpuHnmn cynepnosuuuu
BJIEKTPUYECKUX MoJe. JInnun
HaANPSHKEHHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6df2

[ToBTOpEHNE U3yUEHHOTO MaTepHaa.

Pemenue 3agay.

Pabota cui1 ek TpocTaTH4ecKoro
T10JI4. HOTGHHI/IaJII)HaH OHEPTHUA TCJia
B 3JICKTPOCTATUYECKOM I10JIC

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6f00

ITorennuan. Pa3zHocTh HOTEHIINAIOB

81/9

82/10

83/11

84/12

CBs3b MCKAY HAIIPAKCHHOCTBIO
QJICKTPOCTATUYCCKOI'O I10JIA U
Pa3HOCTBIO TIOTCHIHAJIOB.
3KBI/IHOTCHHI/IaHBHBIe MMOBECPXHOCTH.

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6f00

HOBTOpeHI/IC HU3YUCHHOI'O MaTcpHraJia.

Pemenue 3agay.

[IpoBOIHMKH, AUDIIEKTPUKH U
MOJIYIPOBOIHUKH. [TpoBOIHUKY 1
JUAJIEKTPUKHU B AJIEKTPOCTATHUECKOM
none. Jluanexkrpuyueckas
IMPOHUITACMOCTD.
DIIEKTpOCTaTUYECKAs 3alUTa.

bubanoreka LIOK
https://m.edsoo.ru/ffOc6bcc
bu6anoreka LIOK
https://m.edsoo.ru/ff0c7018

Onekrpoémkoctb. KoHneHcarop.
DNeKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOopa.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7126



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

85/13

86/14

87/15

88/1

89/2

90/3

91/4
92/5

93/6

OHeprus 3apsKEHHOIO
KoHzieHcaTopa. [IpuHuun neicTBus u
IIPUMEHEHHE KOHJIEHCATOPOB.
3a3eMIIeHHE HIIEKTPOIPUOOPOB

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

[ToBTOpEHME H3YIEHHOTO MaTepHal.
Pemrenue 3agau.

KonTpomnbnas padota Ne 6 «OcHOBBI
ANEKTPOCTATUKI)

DNEeKTPUYECKUM TOK, YCIIOBUS €TO
cymiectBoBaHus. [I0CTOSHHBIN TOK.
Cuuia Toka.

Hanpsokenne. ConpoTuBieHue.
3akon Oma 11 y4acTKa Lenu.
DJIEKTPUYECKOE CONPOTUBIICHHUE.
DJIEKTPUYECKUE TISTIH.
[TocnenoBarenpHOE M MapaieIbHOE
COEIMHEHMS TIPOBOJHUKOB.

bubmnoreka IIOK
https://m.edsoo.ru/ffOc74f0

JIaGoparophas pabota Ne 9
«M3ydenue nocneaoBaTeIbHOTO U
MapauIeIbHOTO COSTMHEHUS
MIPOBOTHUKOBY

PaGoTta u MOIITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH J[xoyns-JIenmna

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7838

3axon OMa 1715 TOJTHOM (3aMKHYTOM )
anekTpudeckoit nemnu. Koporkoe
3aMBIKaHUE.

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0

JIaGoparopnas pabota Ne 10
«H3mepenne 3/1C nctouHnka Toka u



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

94/7

95/8

96/9

97/10

98/11

99/12

100/13

101

102

€r0 BHYTPCHHCTO COIIPOTUBJICHUS

DneKTpOHHAas IPOBOJAUMOCTD
TBEPJBIX METAUIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS] METAJIJIOB OT
TemrnepaTypbl. CBEpXIIPOBOIUMOCTD

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TonynipoBoAHUKH, UX COOCTBEHHAS U
MPUMECHAs MPOBOJUMOCTb.

bubmnoreka IIOK
https://m.edsoo.ru/ff0c84ae

CaoiicTBa p—Nn-niepexoja.
[TonynpoBoIHUKOBBIE TPUOOPHI

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

DNEeKTPUUECKUN TOK B BaKyyMe.
DNEeKTPOHHO-Ty4eBast TpyOKa

DJEeKTpUYECKUi TOK B paCTBOPAX U
pacruiaBax 3JIeKTPOJIHUTOB.
DNeKTPONUTHYIECKas TUCCOIALIHS.
DNeKTpoan3

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c82ba

JlabopaTtopHnas pabota Ne 11
«M3MepeHne >IeMEeHTapHOTO 3apsiaa»

DNeKTPpUYECKHU TOK B razax.
CamocTosTebHBIN U
HECAMOCTOSITENIbHBIA pa3psl.
Momnnus. [1nazma

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c84ae

PesepsHnbelii ypok. "[loBropenue u
0000111eHIE MaTepraa»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56

PesepBubIil ypok. O6006mIaronmit
ypok 1o TeMam 10 kitacca

bubnunorexa LIOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

11




11 KJIACC

Tema ypoka

KoanuecTBo 4acoB

ITocTossHHBIC MArHUTHI 1 X
B3anMoAecTBHe. MaruuTHoOE mojJie.
BekTop MarHuTHON MHAYKIUH. JInHUK
MarHUTHOM MHIYKLIHUH

MarauTHO€E 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
BzaumoneiicTBie npoBOTHUKOB C
TOKOM. [leiicTBre MarHUTHOTO MOJIs
Ha MPOBOJHUK ¢ TokoM. Cuna
AmMriepa. DneKTpou3MepUTENbHbIE
npuOOpPbI. DIIEKTPOMArHUTHI,
AIIEKTPO/IBUTATENb.

JleficTBMe MarHMuTHOTO MOJISI Ha
JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cua Jlopenna. PaGota cutbt
Jlopenua. Y ckopuTenu 3J1eMeHTapHbIX
YacTHI]

MarauTHbIE CBOMCTBA BEIIECTBA.
[ToctosinHbIe MarHUTHI. JIJabopaTopHast
pabota Ne 1 «MccnenoBanue 1eHCTBHS
MarHUTHOTO I10JIs1 Ha IPOBOJIHHUK C
TOKOM)»

DJIeKTPOHHbBbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9778

bubnuorexa [JOK
https://m.edsoo.ru/ff0c98fe

Jara
Kourposbnbie IIpakTHyeckue
Bcero U3YyYeHUS

padoThI padoThI

1

1

1

1 1

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c9df4

but6mmorexa [IOK
https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0

10

11

12

13

14

[ToBTOpEeHME N3y4eHHOTO MaTepuraa.
Penrtenue 3amau

DneKkTpoMarauTHast HHAYKIus. [lotok
BeKTOpa MarHuTHOM uuaykuuu. IJC
UHIYKIHH

Hanpasienne HHIYKIIMOHHOTO TOKA.
[IpaBuso Jlenna. 3akon
3JIEKTPOMArHUTHON MHIYKIUU
®apanes

JlaGopaTtopHnas padota Ne 2
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHON MHTYKIIMN)

bubmnoreka IIOK
https://m.edsoo.ru/ff0cal50

[loBTOpEHME N3YUEHHOIO MaTepuaa.
Pemenne 3agau

Buxpesoe anexrpuueckoe none. 3C
UHAYKIUH B JBIDKYIUXCS
npoBOJHUKaX. HIyKIIMOHHAS MeYb

[ToBTOpEHME N3yUEHHOTO MaTepuraa.
Pemenne 3agau

NuaykTuBHOCTH. SIBIEHUE
camonHAykIuu. 3J1C caMOMHIYKITUH.
DHeprusi MarHUTHOTO NOJIs KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

bu6anoreka LIOK
https://m.edsoo.ru/ff0ca600

[ToBTOpEHKE N3YUEHHOTO MaTepHraa.
Pemenue 3amau.

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

Tect mo Teme: «MarauTHoe moJie.
SJICKTpOMaF HUTHAasA UHOAYKIHA»

bubanoreka [JOK
https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

15/1
16/2

17/3

18/4

19/5

20/6

21/7

22/8

23/9

24/10

CB0OOOIHBIE MEXAHUYECKHUE
KoJIeOaHusl.

lapmonmyeckue KoneOaHusl.
YpaBHEHME FrapMOHUYECKUX
koneOanuii. [IpeBpaienue sHeprun

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

IToBTOpEHME N3YyYEHHOTO MaTepuUara.
Pemenue 3amau

JlaGopartopnast pabora Ne 3
«HccnenoBanue 3aBUCUMOCTH
neproa MaJbIX KOJIeOaHM rpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MACChI IPy3a»

3aryxarllue U BbIHYKICHHBIE
KosiebaHus. Pe3onanc

bubmnoreka IIOK
https://m.edsoo.ru/ffOcbb86

IToBTOpEHME N3YyYEHHOT0 MaTepurara.
Pemenue 3amau.

KonTtponbhnas padora Ne 1
«INEeKTpOMarHuTHAsT MHIYKIIHS.
MexaHudeckue KOJIEOaHU. »

Konebarenbubliit KoHTYp. CBOOOIHBIE
AIIEKTPOMarHUTHbIE KoJieOaHus B
UiealbHOM K0J1e0aTeIbHOM KOHTYPE.

bu6anoreka LIOK
https://m.edsoo.ru/ffOcb820

Amnanorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMariMTHbIMU KOIe0aHusIMHU

bu6anoreka LIOK
https://m.edsoo.ru/ffOcb820

FapMOHI/I‘-IeCKI/Ie SJICKTPOMArHuTHBIC
konebanusi. @opmyna TomcoHa.
3aKOH COXpaHEHMsI SHEPTUU B
uieaIbHOM KoJie0aTeTbHOM KOHTYpe

but6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

25/11

26/12

27/13

28/14

[ToBTOpEeHME N3y4eHHOTO MaTepuraa.
Penrtenue 3amau

[lepemennsblii Tok. CUHYCOUJAIbHBIN
IEPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOIEE 3HAYCHUE CUIIBI TOKA U
HaIPsKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

Kongencarop u katymika
WHAYKTUBHOCTH B IIETIH IEPEMEHHOTO
TOKa.

Pe3onanc B SHeKTqueCKOﬁ IO CIIn.

29/15

30/16

31/17

32/18

33/19

IToBTOpEHME N3YyUEHHOTO MaTepurara.
Pemenne 3agau.

I'enepatop nepeMeHHOro TOKa
Tpanchopmarop.

bubmnoreka IIOK
https://m.edsoo.ru/ff0cc324

IIpownsBoacTBO, nepenaya u
noTpeOIeHUE IIEKTPUUECKOM
sHeprud. JIunui anexTponepenayd

OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE MIEKTPOIHEPT M.
KynbTypa ncnosib3oBanus
JIEKTPO3HEPTUHU B TOBCEIHEBHOMN
KU3HU

IToBTOpEHME N3yUYEHHOIO MaTepuana

34/1

Mexanudueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuoa. CkopocTh
pacIpoCTpaHCHHUS U JITTHHA BOJIHBI.

bubnunorexa LIOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

35/2

36/3

37/4

37/5

38/6

39/7

40/1

41/2

42/3

HOHGpG‘-IHBIe " IPOAOJIbHBIC BOJIHBI

3Byk. CkopocTb 3ByKa. ' poMKOCTh
3ByKa. Bricora Tona. TemOp 3Byka

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

WnTepdepenus, nudpakuus u
HOJISIPU3AUS MEXaHUYECKHX BOJIH.

3JI€KTpOMaI‘ HUTHBIC BOJIHBI, UX
cBolicTBa U cKopocTh. [kana
SJICKTPOMArduTHBIX BOJIH

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

DKcrnepuMeHTaJIbHOE OOHapy)KEeHUE
AJIEKTPOMAarHUTHBIX BOJH. [ImoTHOCTH
MIOTOKA JIEKTPOMAarHuTHOTO
U3ITy4eHUs

[IpuHIMIIBI paAMOCBA3U U
TEJICBUICHUS.

PasButne cpencrs cBs3u.
Pannonoxkanus.

Pa3ButHe B3risgoB Ha npupoay CBeTa.

Ckopoctb cBeta. [Ipsamonuneiinoe
pacnpocTpaHeHue CBETa B
OAHOPOJHOM cpene. ToueuHslid
HMCTOYHUK cBeTa. JIyd cBera

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHBI
oTpaxkeHus ceera. [loctpoeHue
1300paKeHHi B MJIOCKOM 3epKaje

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcd4e0

IIpenomnenue ceera. [lonHoe
BHYTpEeHHee oTpaxkeHue. IIpenenpHbIil
yroJI IIOJIHOTO BHYTPEHHETO

bubnunorexa LIOK
https://m.edsoo.ru/ff0cd7{6



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

OTpaXKEHUs

JlabopaTtopnast pabota Ne 4

54/15

bubnunoreka LIOK
43/4 "
73/ (VISMEPCHHE nokasater https://m.edsoo.ru/ff0cd67a
IPEJIOMIICHUS CTEKIIa»
JIunssl. [TocTpoenue n3obpaxxeHuit B
44/5 nuH3e. OnTryeckre npubopsl U bubmmoreka [JOK
—  YCTpOWCTBa U YCIOBHUS UX https://m.edsoo.ru/ffOcddle
0e30MacHOro0 NpUMEHEHUs
45/6 dopMyna TOHKOM JIMH3BL. Y BETUYCHUE bubnmnorexka HOK
——————  JIMH3BI https://m.edsoo.ru/ffOcddle
JlaGopaTtopnast pabora Ne 5
4617 «HMccnenoBanue CBOMCTB
M300paKeHH B TUH3AX)
47/8 Hucniepcus cBera. Cio>kHbIN COCTaB
— Oenoro cBera. LBer.
48/9 Wutepdepenius cBeta
bu6nuorexa [IOK
49/10 .
/ Jinpaxuus csera https://m.edsoo.ru/ffOced22
50/11 JlaboparopHas pabota Ne 6
—  «Habnronenue aucnepcuu cBeTa»
51/12 JudpakimonHas pemérka.
59/13 IToBTOpEHME N3YYEHHOIO MaTepuaa.
— Penrenue 3amau
JlaGopatopHnast pabota Ne 7
53/14 «M3mepeHune ITHHBI CBETOBOM
BOJTHBI»
[ToriepeyHOCTh CBETOBBIX BOJIH. bubnuotexa [JOK


https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

55/16

57/17

58/1

59/2

60/3

61/4

62/1

63/2
64/3

65/4

[Tonspuzanus ceera

https://m.edsoo.ru/ffOcf02e

IToBTOpEHME N3YyYEHHOTO MaTepuUara.
Pemenue 3amau

KonTtponpHas padora Ne 2 «CBeToBbIC
BOJIHBI»

I'panuLbl MpUMEHUMOCTH
KJIacCU4YeCcKor MexaHuku. [locTyiarsl
CIIELUAJILHON TEOpUHU
OTHOCUTEJIbHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

OTHOCHUTEILHOCTh OOIHOBPEMCHHOCTH.
3aMeI[JI€HI/I€ BPEMCHHU U COKpaICHUC
JJINHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfa42

DHeprus U UMIYJIbC PEISITUBUCTCKOM
yacTulbl. CBSA3b MACChI C SHEPTUE U
UMITYJICOM. DHEPIHUs MOKOS

bubnuorexa [JOK
https://m.edsoo.ru/ffOcfc68

0000menne TeMsl «OCHOBBI
CIIEHUAIILHON TEOpUHU
OTHOCHUTEIBLHOCTHY. Perienue 3agay

Bunel nznyyenuii. Uctounnku
W3JTyYEHHUM.

CnexTtpsbl. Bunbl criekTpos.
CrnexTpanbHbIil aHAIIN3.

JlaGopaTtopHnas pabota Ne §
«Habmoienre CIuIonIHOTo U
JIMHENYaTOro CIIEKTPOB»

OTKpBITHE U UCCIIEIOBAHNE
dororddexra. OnbiTe A. T

bubanoreka [JOK
https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cffc4

66/5

67/6

68/7
69/8

70/1

71/2

CroneroBa

3akonbl porodddekra. YpaBHEHHE
Oiiamreitaa st poroaddexra.
«Kpachnas rpanuna» porosddexra

bubnunoreka LIOK
https://m.edsoo.ru/ff0d015e

®otounbl. Dopmyna [1nanka. DHeprus
U uMIyasc Gortona. Texauueckue
YCTPOMCTBA U NPAKTHYECKOE
npUMeHeHue: (HOTOAIEMEHT,
dboTomaTYMK, COIHEUHas OaTapes,
CBETOJINO]I

bubnunoreka LIOK
https://m.edsoo.ru/ffOcfel6

Hasnenue cera. OnwiThl I1. H.
JleOeneBa. XuMUUECKOE IeliCTBUE
CBETa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d04a6

[loBTOpEHME U3YUEHHOIO MaTepuaa.
Pemenne 3agau

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0302

Mogaens atoma TomcoHa. OnBITEI
Pesepdopaa mo paccesHUIO 0-4acTHII.
IImanerapnas Mozenb aToMa

bu6anoreka LIOK
https://m.edsoo.ru/ff0d091a

IToctynatel bopa

72/3

73/4

W3nydyenue u nornoeHne GoToHOB
IIPU IIEPEX0/ie aToMa ¢ OJJHOIO YPOBHS
SHEPIuM Ha Ipyroi. Jlazepol

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0afa

bu6nmorexa LIOK
https://m.edsoo.ru/ffOd0afa

BonnoBsie cBoMcTBa yacTHll. BoaHBI
ne bpoiina. KopnyckynsipHo-
BOJHOBOU Jyanu3M. CIIOHTAaHHOE U
BBIHYXJICHHOE U3JTy4YCHUE

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

74/1

75/2

76/3

77/4

78/5
79/6

80/7
81/8

82/9

83/10

OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuio cocraa
PaZMOaKTUBHOTO U3TYYECHHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

CsoticTBa anbda-, 6era-, ramma-
u3aydenus. Biusaue
pPagnOaKTHBHOCTH Ha KUBBIE
OpraHUu3MbI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Moaens cTpoeHus
aTOMHOTI0 SApa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

3aKOH paJlnOaKTUBHOIO pacnaja.
[Tepuon nmomypacnana. Anbda-pacna.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydyenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

[ToBTOpEHME U3YyYEHHOT'O MaTepuraa.
Pemenne 3agau

OHeprus CBA3U HYKJIOHOB B SIpE.
SnepHble peakuu.

bu6anoreka LIOK
https://m.edsoo.ru/ff0d1356

Henenue sanep ypana. Llennsie
AJIEPHBIEC pEaAKIIUH.

SAnepuslii peaxtop. [IpoOnemsl,
HEePCIEKTHBBI, SKOJIOTHYECKHE
ACIIEKTBHI SIJIEPHOM SHEPTeTUKU

[ToBTOpEHME M3YUEHHOTO MaTepHraa.
Pemenue 3amau

KonTponbhas padota Ne 3
«KBanrtoBas u sigepHast pusnka»



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

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU

94/6

Teopus bosbuioro B3peiBa.

84/11
— DJIGMCHTApPHBIX YaCTHII.
bubnunoreka LIOK
85/12 DeMeHTapHbIE YaCTULIEL.
p I https://m.edsoo.ru/ff0d0e38
86/13 OTKpbITHE TTO3UTPOHA. AHTUYACTHIIA.
87/14 Jlenronsl. Anponsl. KBapku.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
88/15 EnuHCTBO QU3HUYECKOM KApTHHBI buGnuorexa [IOK
__ P https://m.edsoo.ru/ff0d0e38
Mupa.
Bupg 3sésnnoro neda. Co3se3nus,
89/1 SIpKHE 3BE3/IbI, TUIAHETHI, X BUIUMOC
nBroxenue. ColIHeuHas cucTeMa
90/2 Connne. CojiHeYHast aKTUBHOCTb.
—  Hcrounuk s1epruu CosHua u 3B€31
3BE3bI, X OCHOBHEBIE
XapaKTePUCTUKU. 3BE3/IBI TITaBHOU
91/3 nocJieIoBaTeIbHOCTH. BHyTpeHHee
——  crpoenue 3B€31. COBpEMEHHBIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sposmronii CoHIIa U 3BE3]
Muneunsiii Ilyrs — Hama ['anaktuka.
92/4 ITonmoxxenue u neuxkenne CoHIa B
I'anakTuke
93/5 lNanaktuku. YEpHbIE ABIPHI B A1pax
—  TallaKTHK
Bcenennas. PazOeranue rajakTuk.



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

95/7

96/8

PenukroBoe uznyueHue.
MeTarajiakTuka

KonTponbnas padorta «neMeHTHI
ACTPOHOMHMH U aCTPOPUIUKI»

Hepemennsie mpo0ieMbl aCTPOHOMUU

97/1

98/2

99/3

100/4

101

102

O6o6maromuii ypok. Pois pusuxu n
aCTPOHOMHUH B IKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHON B
ITHYECKOH cepax NesTeTbHOCTH
YeJIoBeKa

O06o6maromuii ypok. Pons 1 Mmecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOW HAyYHOUH KapTHHE MUPA

O6o6maromuii ypok. Ponb
¢du3ndeckoit Teopun B GOpMUPOBAHUA
npecTaBiIeHui 0 GpU3NYecKoi
KapTUHE MHpa

O6o06matomuii ypok. Mecto
(bu3nveckoil KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTaBICHUN O IPUPOJIE

PesepBHblii ypok. MarsutHoe mnoie.
DNEeKTpOMarHuTHas MHAYKIHS
OnTuka. OCHOBBI clielUaIbHON
TEOPUU OTHOCUTEIBHOCTH

Pesepubiit ypok. KBantoBas ¢usuka.
DNEeMEHTHI aCTPOHOMUU U
acTpou3uKu

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1.

I'.4. Msikues, b. b. byxoBues, H.H. Corckuit @u3uka 10 k1. @usuka 10
kjacc. ba3oBblil M yriyOiaeHHbI ypoBeHb. YueOHUK. MocCKBa.
[Ipocsemenne, 2020 r.

I'.4. Msxuwes, b.b. Byxosues, B.M. Yapyrun ®u3uka 11 knacc. ba3zoBsiii
U yriyOneHHbId ypoBeHb. YueOoHuk. Mocksa. [Ipocsemenne. 2020 r.

A.I1. PeimkeBuu. COopHuk 3a1ad no ¢pusuke. Mocksa, poda, 2005 - 2019
T.

CoOopnuk 3ana4 no gusuke 1151 9 — 11 knaccos. CocraBurens ['.H.
CrenanoBa. M.: «IIpocBemienue», 1996 r.

3amanus o6pazoBaTenbHOro noptana Peury EI'D

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

6.

7.

8.

9.

I'.4. Mskumes, b. b. byxosues, H.H. Corckunit @u3uka 10 kin. @usuka 10
kjacc. ba3oBblil U yriayOiaeHHBIN ypoBeHb. YueOHUK. MocCKBa.
[Ipocsemenue, 2020

['.5. Msakumes, b.b. byxoBues, B.M. Hapyrun ®@usuka 11 kmacc. bazosiii
U yriyOneHHbI ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020

A.I1. PeimkeBuu. COopHuk 3amad o ¢pusnke. Mocksa, Ipoda, 2005 - 2019
T.

CoOopHnuk 3ana4 no ¢usuke st 9 — 11 xkmaccon. CocraButens [.H.
CrenanoBa. M.: «IIpocsemienue», 1996 r.

10. FO.A. Caypos. ®wusuka. [loypounsie pazpabotku. 10 kiacc. [Tocobue st

obmeoOpa3oBaTeNbHBIX opranu3aiuii. Mocksa. [IpocBemenue. 2015

11. FO.A. Caypos. ®wusuka. [loypounsie pazpabotku. 11 kmacc. [Tocobue mst

o01ieo0pa3zoBaTeNbHbIX Opranu3aiuil. ba3oBbliil U yriryOneHHbIH YpPOBEHbD.
Mockaa. [Ipocsemenue. 2017 r.

12.CO0pHUK TECTOBBIX 3aJJaHUM JIJII TEMATUYECKOT'O0 U UTOTOBOTO KOHTPOJIS.

®usuka 10 knace. M.: «Murtennekr-Lientp», 2004 T.

13.C.M. Anapromeuknt, A.C. CnyxaeBckuii. ®usuka. «k KoHCTpyKTOp»

CaMOCTOATENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kacchl.

14. [Tocobue mst yuureneit. M.: Ilpocsenienue, 2010



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HNuTepHeT-pecypcebl
1. Xwusas ¢usuka: odyyarorias nporpamma. http://www.int-
edu.ru/soft/fiz.html
2. Ypoku pusmuku c ucnonb3oBaHueMm MHTepHeTa.
http://www.phizinter.chat.ru/
3. ®wuswuka.ru. http://www.fizika.ru/
4. dusuka: KoyuIeKIus onbIToB. http://experiment.edu.ru/
dwusuka: AIEKTPOHHAS KOJUICKIIHSI OIBITOB.

o1

http://www.school.edu.ru/projects/physicexp

o

KaraJior ccbutok Ha pecypebl o pusuke hitp://www.ivanovo.ac.ru/phys

7. becruiatHpie oOy4aromye mporpaMmsal 1o pusuke
http://www.history.ru/freeph.htm

8. JlaGopaTtopHsbie paboThl 10 ¢usuke. BupTyansHble 1abopaTopHbie PaOOTHI.
http://phdep.ifmo.ru

9. Anumanus GuU3NYECKUX MporeccoB o0bsicHenusmu. hitp://physics.nad.ru

10.®usnueckas sammknoneauss  http://www.elmagn.chalmers.se/%7eigor
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