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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojiaBanusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

Conmepxanne mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpedoBanusm GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeIMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeaMeramMu. B Hel
OIIPENENSAIOTCS OCHOBHBIE LM M3YYEHHs] (PU3UKU HAa YPOBHE CPEAHETO OOIIEro
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0230BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (GU3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE MTPEIMETHBIE PE3YJIbTAThI M0 rojlaM 00yUEHHS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1o rojaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BBICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kype GU3NKN — cHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JieKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METO]I MO3HAHUS NP BHITIOJHEHUN UMHU YI€OHBIX UCCIIEOBAaHUM.

B ocHOBy kypca ¢u3WKu i ypOBHsS CpefaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXKHO paccMaTpuBaTh Kak MPUHLUIBI €ro
IIOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3/enoB (U3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPUU, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMHU.

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

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3Mdeckue Teopuu (GopMHUpOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MPOIIECCOB).

CHCTEeMHO-eSTENbHOCTHBIN TOJIX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB H JIA0OPAaTOPHBIX PadoT,
KOTOpbIE B Iporpamme mno (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIPOIIecCa HCXONS U3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm sToM  obOecrmieumBaeTcsl  OBJIAJICHUE
OOyYaromMUMHUCI YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJIENAETCS PEHIEHUIO PACYETHBIX M KA4YE€CTBEHHBIX
3amad. [Ipu 3TOM 11st pacuy€THBIX 3a/1ady TPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aJlaHHOM (DU3UYECKOIN MOJIEIbIO, MO3BOJISIONINE TPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
TEXHHYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00I1Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peIMETHOro KaOuHeTa (U3HKU WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHere (Qu3MKU JTOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe O00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKe YUCHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCs B COOTBETCTBHM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEeYMBAeT ITOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (GU3WKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUSI  M3y4aeMbIX  SIBIIEHUA ©W  TPOIECCOB, OMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000OpyIOBaHUE I YYEHUYECKUX TPAKTUYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnmueckue KOMIUIEKTHI
7a00paToOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, & TAKKE KOMITBIOTEPHBIX
M3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIIMHU U3y4Y€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHEe WHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
MCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3YyYCHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMmMeHUN OOBSCHATH SBICHUS C HMCIOJIB30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpeaCTaBICHUNA O pONMHM (PU3MKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CIIeIyIoNNX 3a1a4 B

mpoliecce n3ydeHus Kypca GU3NKy Ha YPOBHE CPETHETO O0Iero 0Opa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckol MOAENbI0, 3a/]ad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
GU3MYECKUX DKCIICPUMEHTOB, aHAIN3a W HHTEPIPETAIuu MHGOPMAIIHH,
OTIpE/IEeNIEHNUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢uszuku (6a30BBI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus oTBoAuTCs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOD
MpoBeNeHUsT JTa0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Poib 3KcepuMEHTa W TEOPUM B MPOIECCE TMO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3HKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpMUPOBAHWH COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJiloroBble M IU(POBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsSI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSMOJIMHEWHOE aBwkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TMepeMelICHuUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. LlenTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETa, WILTIOCTPAIMS KMHEMAaTHUECKUX XapaKTEPUCTUK
JIBHDKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmionenue ABMKEHHUs Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBwiii  3akoH  HbrotoHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (mokosi, CKoiabxeHus, kauenusi). Cumna tpenusi. Cyxoe
TpeHue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY ciioBus paBHOBECHUS TBEPAOTO Tela. BUibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHIIBL.

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

[TorennumanbHas DHEPTHUA. [TorenumanbHas SHEPIUs YIIPYro
nedhopmupoBaHHor  npykuHbl.  [loTeHlManpHass  SHEpPrust Tejda  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUaNbHble  Cuibl.  CBs3p  pabOThI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MTUCTOJIET, TIBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u paOOTHI CHIIBI ¢ U3BMEHEHHUEM MEXaHWYECKOW DHEPTUHU
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznea 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo Bemectsa. [loctositnHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TemIepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dactul rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpONCTBA W TNPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAKOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OneIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEHHssI 3HEPIUs TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3meHeHus. KomnuecTBo TermioTsl u pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

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

BTtopoii 3akoH TepmoanHaMuku. HeoOpatuMocTh IPOLIECCOB B MIPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI ~ JEUCTBUS  TEMJIOBBIX  MAIlWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamuHax. Ko3p@uIMeHT moie3Horo
nevctBus TemwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ uiMeHT Mmojae3Horo
JNEUCTBUSL. DKOJIOTMUYECKUE MPOOIEeMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOopaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3Ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHOl TENI0EMKOCTH.

Tema 3. Aepecammnuie cocmoanusn eeujecmea. Pazosvle nepexoonvl

[TapooOpa3oBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUcTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU MOIYyYECHHS] COBPEMEHHBIX MaTEpPHUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX apOB.

Kunenuve npy NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHuns BIAKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3auusi Teld. ODJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHU, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh  anekTpuueckoro moiisa.  [IpuHuumn



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHncarop. DaeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmojielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIeKTPOJIBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHuUE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MMYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u puMecHast MPOBOJUMOCTD
noJIynnpoBogHUKOB. CBOMCTBA p—n-iepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIHU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. 11nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIIN TNO, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHUSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHiIbl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomoi

N3yyeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBS3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAy4YHbIH (pakT, rumores3a, (uanmyeckas BEIMUMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEpPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBAHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTeilb BHYTPEHHEIrO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIIbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3aumMoaeicTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUWH. [IpyHOMO cCynepnosuuuu
MAarHATHBIX TMOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA € TOKOM. KapTWHa JWMHUN HHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJiieHUE. J[BrkKeHUEe 3apsHKEHHOM YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBieHue DNEKTPOMAarHUTHOW MWHAYKIMH. IIOTOK BekTopa MarHuUTHOU
WHIYKIUU. OJIEKTPOJABMXKYILNAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe naiekTpuyeckoe Tosie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIEHME CAMOMHIYKLUMW. OJIEKTPOABWKYIIAS CHJA
CaMOWHIYKLIMH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE I0JIE.

TexHuueckue yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN SJIEMEHTApHBIX
YaCTHUILl, NHAYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIeOaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrtora, amrumryga u (aza xoseOaHUN.
[IpyXVHHBIN MasTHUK. MaTreMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu NPy TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
JIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJICATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXarlux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpiii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOTpedICHUE ANEKTPUUSCKOM
HSHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanure mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
WnTepdepentms u qudpakius MEXaHHYECKUX BOJIH.

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

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHoin BoiHe. CBoMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepeHus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3IeKTPOMarHUTHBIX BOJIH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue YCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIO0JIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaGnroneHnue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTON KoJieOaHuH.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
peroMIICHUE, ONSIpU3alus, AMPPaKius, UHTEpPepeHIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{Ber.

ColOuparome U pacceuBaroiiue JuH3bL. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYeCKas cuia TOHKOW JuH3bL. [locTpoeHue uzoOpaxeHuilt B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOCHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKoIma, TeJIeCKona.

Habmronerne natepdepeHIy CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[ToydyeHune ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaea 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIBLHOCTH

['panunpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHM M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

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

Pazgea 7. KBanToBasi pusuka
Tema 1. dDnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruu HOTOHA C €r0 YACTOTON. DHEPIust
Y UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorddekra. YpaBuenue DunmTeitHa st hoToddpdekra. «KpacHas rpaHunar
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKkue YyCTpOMCTBA M MPAKTHUECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oto3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMHETO (oToddhdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nyduenue u moriomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOBBIE cBOViCcTBa yacTull. Bosnsl ne bpoiisa. KoprycKynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHeH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, OeTa-, ramMMa-u3ITy4yeHHUs.
BnusHue pagroakKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBaneHnko. 3apsan sapa. MaccoBoe uncio saapa. M30Torsl.

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

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlegekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIIEKTHBBI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOTIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTHIL (M0 TOTOBLIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUNKHU

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

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHewyHass akTUBHOCTh. Mctounuk sHepruu ConHua U 3BE3.
3BE34bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCJENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOtonMKU CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIs1 OTPE/IeNICHUs TTOJIOKEHHST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponr usuku u acTpOHOMUHM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOH cepax NeaTeTbHOCTH YEIOBEKa, POJib U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4YHON KapTHUHE MHpPA, POJIb (PU3UUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYecKo KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBICE C MU3YYEHHUEM METOJIOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYTrOJHHHUKOB,
OTIpEJICIICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJjieOaTesbHbIC
JIBVKECHUS B KMBOM MPUPOJE, ONITUYECCKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHau3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
AJIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajaap, pPaauONpPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYaloOIIUXCsl PYKOBOJICTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE pEealM3allii OCHOBHBIX HANpPABICHUMN
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOINEUETOBEUYECKUX  T'YMAHHUCTHUYECKUX U
JEMOKPaTUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOTrO
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJIENCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YUYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OILIEHHMBAaTh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIC pPEIEHUs,
OPUEHTHUPYACh HAa MOPAJTbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OyAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyIero pu3n4eckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iIuyHbIM cdepaM MpodhecCHOHATBHON JeSTEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAay4YHOW JESITEIIbHOCTH, TOTOBHOCTh B IpOIECCEe
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUNBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENFHO  (QOpMyJNIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILEeNH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEUYMSI B  PaccMaTpUBaEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PENIICHHS MPOOJIEMBI C YUYETOM aHAIM3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJNHATH PpabOTy B  YCJIOBHUSIX  PEAIBbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh apryMEHThl HJi JO0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HAaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora c nunpopmanmueii:

BJIa/IeTh HaBbIKAMH MOJIy4Y€HHUs MHPOpMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHUEHBI, PECypCcOCOEpeKEeHHsI, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp)KAaHUS B pazIUYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBON ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSTEeIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallUH W CMAr4ath
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh IIPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoTHI;

BBIOMPATh TEMAaTHUKy W METOAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHHPOBATh ACUCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIIATh IIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pPEe3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAadyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

IIpe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUHM, BBISABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3aJa4, [JIaH BBITOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHUM;

JlaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULIMH B 00JacCTH
(bU3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OILEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJE€Th HABBIKAMHM  IO3HABATENILHOM  pediekcud KaKk  OCO3HaHUs
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUM;



UCITOJIB30BATh MPUEMBI peIICKCUU TSI OIICHKU CUTYyallu, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPWHUMATH PEIICHUS IO WX
CHUKECHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX MpH aHalu3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mporecce noCTIWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUICHCTBYETCS HIMOIIMOHAILHBIH UHTEJICKT, MpeAnoIararonmi
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CTIOCOOHOCTh MOHMMATh CBOE YMOIIMOHATIFHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CeEpHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
AMOITMOHAIEHBIM U3MEHEHHSIM H TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
ycrexy, ONTUMU3M, WHUIIMATUBHOCThb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPU OCYIIECTBICHHH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B PAKTUYECKOM JIEATEIIBHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (U3MUECKUX MOJENei:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEJIO,
WJICAIIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsij] MPU PelIeHnH (PU3NIECKUX 3a71ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHue TeJ, JBUIXKEHUE 10 OKPYKHOCTH, HHEpIuS,
B3aumMojencTeue Ten, Auddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHUE, UCIAPEHUE, KOHACHCAIIWS, IUIABJICHUE, KPUCTAIIU3AIUs, KUIICHHUE,
BJIQYKHOCTh BO3/yXa, MMOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cCocylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Ipolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPS/IO0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpJAWHATa, MyTh, MEpPEMElIEHHuEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTCHUHAIbHAS SHEPIUsl, MEXaHU4YECKas
pabota, MexaHMYecKass MOIIHOCTh; TpPH OIMUCAHWK NPABUIBHO TPaKTOBAThH
(GU3UYECKUIT CMBICT MCIOJIB3YEMbIX BEIMYMH, X OOO3HAYECHHUS U E€IUHMUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUHMHY C APYTUMU
BEJIMYMHAMU;

ONMUCHIBATh HM3YyYECHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DM3UYECKHME BEJIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUsl Xa0TUYECKOr0 JBMXKEHUS MOJIEKYJ, CpeIHEKBaIpaTUYHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAaueHUsT W EAWHMIIBI, HaXOIuTh (OPMYJIbI, CBS3bIBAIOIIME JAaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSXKEHHOCTD MOJIsI, TOTEHIIMAJ, PA3HOCTh MOTEHIUAJIOB,;
NPy OINMUCAHUM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUsS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIIECCHl U SIBICHUS, UCIIONB3Ys (U3HUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
MNPUHINAN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOINPABUS HHEPLIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYIO0 TEOPHI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEHEN KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUUECKOro 3apsija, 3akoH KylloHa, Mpu ATOM pa3inyaTh CIOBECHYIO



(GbOpMyIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBHUS (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTh BHIBOIBI;

OCYIICCTBIIATH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUTHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yNbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIWYUH B
BUJIE Ta0nuIl U TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

cOOJII0/IaTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEpUMEHTa, Yy4eOHO-HCCIIENOBATEIBCKON U TPOCKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM W3MEPHUTENIbHBIX YCTPOMCTB M JaOOPaTOPHOTO
0o00opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJEINbIO,
UCTIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHaJN3a YCIIOBUS 3a7a4u
BBIOMpATh (PU3UYECKYI0 MOJEINb, BBIIACHITh (PU3UUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UUESCKON BEIIMYNHBI,

peniaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTUUECKH HEMTPOTUBOPEUUBYIO
LENOYKY pacCykJCHUW C OMOpON Ha H3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue sBICHUS;

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YICOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIIHH, TOTYyYEeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MPUBOINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOMIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPOWCTBAMH, JIJIi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyNme C BBHIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPaIlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aA€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PEIICHUE pacCMaTpPUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nKu B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3HYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAsli MOJIeJIb aTOMHOTO sijpa MpU pPEIIeHUU (HU3UIECKUX
3a/ay;

pacro3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUUCS 3apsii, DJIEKTPOMArHUTHbBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTephepeHus, audpakuus W TOJSpU3alMs  CBETa, JHCIEpCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMOaKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  Pa3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKHUE BEIUYUHBI:
AIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPsKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIKYIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO mMoJisg, cwia Ammepa, cuia JlopeHila, MHIYKTHBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKasl CWUJia JIMH3BI, MPU ONHUCAHUM TPABUIBLHO TPAKTOBATH (PU3UUYECKHIMA
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W E€IUHMIIBI, YKa3blBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (HU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIMHMIIBI, YKa3bIBaTb (HOPMYJIBI,
CBS3BIBAIONINE JIAaHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIONb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacpoOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODUHIITEHa Mg Pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HANPABICHUE BEKTOPA UHAYKIIMH MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbl AMIiepa u cuJibl JlopeHna;

CTPOMTh U OIHCHIBATh H300paKEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmyupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIISAThH MPSAMbIC M KOCBEHHBIC MU3MEPEHUS (PU3NUECKUX BEITUYHH, TTPH
TOM BBIOMpAaTh ONTUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKMX BEJIMYUMH C HCHOJb30BAHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHPOBATH
pE3yNbTAThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
JESATETLHOCTH C HCTIOJIB30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJNIB3Ysl (PU3UUECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu



BBIOMpaTh (PU3UUICCKYIO MOJCIb, BBIICIATh (DHU3UUECKHE BEIMIUHBI U (POPMYJIBI,
HEOOXOUMBIC JUIS €€ peIIeHUs, MPOBOJAUTHh PACUETHl M OLCHUBATH PEATBHOCTH
TIOJTyYEHHOTO 3HaUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[aui: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUHUBYIO
IICTMIOYKY PaCCYXJICHUI C ONMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMN
U TIPEJICTABJICHUS YYCOHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHAIM3UPOBATH TOJIy4aeMyr0 HH()OPMAITHIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIlMH, NIPUOOPOB M TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX 0S30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
XKU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YUECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOICCCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUST HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyNIe C BBIMOJIHCHHEM PAa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO PpACHpeleisaTh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJIAPTHBIX CUTYAIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoauvecTBo yacoB DJIeKTPOHHbIE BocnuraTtesibHbIE
No 1/ HaumeHoBaHue pa3jiesioB U TeM Konrpoar  IIpakruu (undposbie) 3aja4mn
° n/m
NporpaMmblI Bcero HbIe ecKuHe o0pazoBare/ibHbIEC
padoThI padoThI pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
BocniuteiBath
TOTOBHOCTD U
CIOCOOHOCTH K
bubmuorexa [{OK 06DA3OBAMILIO 1
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41 P
bf72 caMo00pa3oBaHUIO B
obnact puU3MKH Ha
MPOTSHKEHUM BCER
KHU3HU
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnuoreka [{OK BocnuteiBath
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41 = COCOOHOCTH
bf72 OLICHUBATh CUTYaIHIO
Bu6orexa [JOK ‘;cog . EPHH“M””
HAHHBI
2.2 JnHamuka 7 https://m.edsoo.ru/7f41
e pelieHus,
== OPUEHTHPYSICH Ha
bub6nnorexa [JOK MOpaJIbHO-
2.3 3aKOHBI COXPAHCHHSI B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f4] = HPABCTBCHHBIC HOPMBI
bf72 U IICHHOCTH, B TOM
- quclie B JeSTeIbHOCTH




y4€HOTO0;

Uroro no pazgeny

18

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

N bubnuorexa [IOK BocnuteiBath
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
3.1 9 https://m.edsoo.ru/7f41 = uHTEpEC K
Teopuu
bf72 pasMYHbIM chepam
bubnnorexa [JOK npodeccHoHATEHOM
32 OCHOBBI TEPMOIUHAMUKHU 10 https://m.edsoo.ru/7f41 = pesATENBLHOCTH, B TOM
bf72 YHCIIe CBSI3aHHBIM C
(buzuKon u
TEXHHUKOM, yMEHHE
COBEpIIAThH
bubmmnoreka [IIOK OCO3HAHHBII BEIOOD
ArperaTHble COCTOSHUS BEIIECTBA. .
33 5 https://m.edsoo.ru/7f41 = Oynmymiei
da3oBble EPEX0/Ibl
bf72 npodeccuu u
peaTn30BhIBATH
COOCTBEHHbBIE
KU3HEHHBIC TUTAHBI;
Uroro no pazgeny 24
Paznen 4. JIEKTPOJIUHAMUKA
but6mmoreka [IOK BocnuteiBath
4.1 DJeKTpocTaTHKa 10 https://m.edsoo.ru/7f41 = chopMHUPOBAHHOCTE
bf72 MHPOBO33PEHHUSI,
COOTBETCTBYIOIIETO
. . bubnmnoreka [JOK o
[TocTosiHHBIIM A1eKTpuyecKuit ToK. Toku B COBPEMEHHOMY
4.2 12 https://m.edsoo.ru/7f41
pa3IMYHBIX Cpeaax bf72 YPOBHIO Pa3BUTHS

¢buznveckoil Hayku




Hroro no pazgeny

22

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubnunoreka LIOK
https://m.edsoo.ru/7f41

bf72

BocnuteiBaTh
YMEHHE
B3aHMOJICHCTBOBATh
C COITMATLHBIMH
WHCTUTYTaMU B
COOTBETCTBUHM C UX

(GYHKIUSAMU |
Ha3HAYECHUEM




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHBIE BocnurareabH
Ne ni/nt HaumeHoBaHue pa3/ie/ioB U TeM KonTpoa IMpakTuy (uu¢posBbie) bIC 3a/1a41H
) NpPOrpaMMbI Bcero  bHBIE ecKHe o0pa3oBaTeJIbH
padoThl padoThbI bIe pecypchl
Pazpen 1. JIEKTPOIUHAMUKA
BocniuteiBath
TOTOBHOCTH U
CTIIOCOOHOCTH K
bubnuoreka
00pa3oBaHMIO U
MarnuTtHoe nosue. IeKTpoOMarHuTHast LIOK
1.1 11 1 3 camoo0pa3oBaH
WHAYKLIUA https://m.edsoo.ru IO B OBIACTI
[7f41c97¢
¢u3uku Ha
MPOTSHKEHUH
BCEH KU3HU
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bubnnoreka BocnuteiBath
21 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 LHOK CIIOCOOHOCTh
' KoJIcOaHMs https://m.edsoo.ru OIICHUBATh
[1f41c97c CHUTYAIIUIO 1
bubnuoreka MPUHUMATH
29 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 LHOK OCO3HAHHBIE
' BOJTHBI https://m.edsoo.ru  pemenwus,
[741¢97¢ OPHEHTUPYSICH
bubnuoreka Ha MOPaJIbHO-
23 Onrika 10 3 P
[HOK HPaBCTBECHHBIE




https://m.edsoo.ru = HOpPMBI U
[7f41c97¢ LIEHHOCTH, B TOM
4yHCIie B
JIeSITeNIbHOCTH
y4€HOTO0;
Uroro no pazgeny 24
Paznen 3. OCHOBBI CHHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
BocnuteiBath
c(OpMHPOBAHHO
CTh
MHPOBO33pPEHHS,
bubnuoTeka COOTBETCTRYIO
31 OCHOBBI CTIEITUATBHON TEOPUHU 4 LIOK ero
OTHOCUTEIIBHOCTHU https://m.edsoo.ru
7£41c97c COBPEMEHHOMY
YPOBHIO
pa3BUTHUSA
¢buznueckoi
HayKu
Wroro no pazaeny 4
Paznen 4. KBAHTOBASI ®U3UKA
bubnuoreka BocnuteiBath
4.1 DJIEeMEHTHI KBAHTOBOW ONMTHUKHU 6 HOK HHTEpeC K
https://m.edsoo.ru Ppa3IM4YHBIM
[741¢97¢ chepam
bubnuoreka npodeccuoHanb
4.2 Ctpoenue aToma 4 HOK Hou

https://m.edsoo.ru
[7f41c97¢

JACATCIIBHOCTH, B




TOM YHUCJIC
CBsA3aHHBIM C

¢buzukoii n
TEXHUKOM,
eHHE
bubnuoreka .
OK COBEpIIATH
4.3 ATOMHOE PO 5 1 OCO3HAHHBIN
https://m.edsoo.ru 500 6 .
/7£41¢97¢ BRIDOP DyAyHIEH
npodeccuu u
peann30BbIBaTh
COOCTBEHHBIE
JKU3HEHHBIE
ILTaHBL;
Hroro no paszneny 15
Pa3znen 5. JEMEHTBI ACTPOHOMMHU U ACTPOPU3UKU
BocnuteiBaTh
yMEHUue
B3aNMMOJICHCTBOB
bubanoreka
OK aTh C
5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7 1 COITMaJIbHBIMH
https://m.edsoo.ru
€419 7c WHCTUTYTaMH B
COOTBETCTBHH C
X QyHKIHUSIMHA
M Ha3HaYCHUEM
Uroro no pazgeny 7
Paznen 6. OGOBIIAIOIEE IIOBTOPEHUE
bubnuoteka Pacmmpste
6.1 O0o001aroiiee MOBTOPEHUE 4
fHarotee HoBTopen [HOK OTIBIT




https://m.edsoo.ru
[7f41c97¢

JIeITEIbHOCTH
3KOJIOTHYCCKOM
HaIpaBJICHHOCT
M Ha OCHOBC
HMEIOIIUX CS
3HAHWH 110
¢busuke

Hroro no pazneny

PesepBHOE Bpems
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bubanoreka
HOK
https://m.edsoo.ru
[7f41bf72

BocnutsiBaTh
CIIOCOOHOCTD
OLICHUBATh
CUTYALUIO U
MIPUHUMATH
OCO3HAHHBIC
perieHus,
OPUEHTUPYSICh
Ha MOPAJIbHO-
HPaBCTBEHHbIE
HOPMBI U
IIEHHOCTH, B TOM
YHCJIC B
JIEATCILHOCTH
Y4EHOTO







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nupposbIe
Tema ypoka Konrpoabnsie IIpakruyeckue bp
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
®u3uka — Hayka O pUpOE.
1 Hayunble MCT(})’K bl HO?I?HEII)HI/I}I 1 buomorexa LIOK
i A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILEro MUpa
Poine 1 MecTo Gu3uku B

) (hopMHUPOBaHUH COBPEMEHHOM 1 bubmmoreka [JOK
HAy4YHOU KapTHHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATEIbHOCTH JII0IeH
MexaHnndeckoe JBHKEHUE.

3 OTHOCHTEIIPHOCTh MEXaHHUYECKOTO | bubnuoreka [{OK
nerxkenud. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsMONIMHENHOE | bubmuoreka [IOK
JBHMKCHHUC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOIUHENHOE | bu6muoreka [JOK
JBUKECHHUE https://m.edsoo.ru/ff0c372¢e

6 CBoOoaHoe majeHue. Y CKopeHue 1 but6mmoreka [IOK
CcBOOOIHOTO ITaCHNA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUXKEHUE.

7 JIBr>keHME MaTepUalIbHOM TOUKH IO 1 bubmmorexa LIOK

p https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Tpuniun otHocuTenbHOCTH [anumnes. 1 bubnmoreka [JOK




WHepunanpHble CUCTEMBI OTCUETA.
IlepBeb1it 3ak0oH HbroToHA

Macca tena. Cuna. [Ipuniun

https://m.edsoo.ru/ff0c3be8

9 CyInepro3unuu cuil. Bropoit 3akox bubmmorexa [IOK
YHep - DTopor https://m.edsoo.ru/ff0c3be8
Herorona ny1st MaTepuaibHONU TOUKU

10 Tpetuii 3axoH HeroToHa aist Bu6mmotexa [JOK
MaTEPUAIIBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUupHoOro taroreHus. Cumna

11 TspkecT. [lepBas kocMuyeckas bubmmorexa [IOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [IOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. KoadunmeHt tpenus.

13 Cuna czn OTI/IBneI({bI/Iq:I apu ,Z[BI/IE(@HI/II/I bubmmorexa OK

P P https://m.edsoo.ru/ff0c3(76
TeJa B XKUAKOCTH WU ra3e
[TocTynarensHOE U BpaliareabHOE

14 JBIKEHUE a0COIOTHO TBEPIOTO Tela. bu6mmoteka IIOK
MowmenT cuiibl. [1nedo cuitel. YenoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO TeNa
NMnynsc MmaTepuaibHOM TOYKH,

15 CHUCTEMBI MaTepUATbHBIX TOYCK. bubnmnorexa [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
HUMITYyJTbCa. PeakTUBHOE JIBIKCHHE
PabGoTa 1 MOIIIHOCTH CHJIBI.

16 Kunerndeckast sHeprusi MarepuaibHON bubnmnoreka [JOK
Touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 IToTrenumanbHas SHEprusl. bubmuoreka [JOK




[ToreHuuanpHas 3HEPTUs yIpyro
ne(GOopMUPOBAHHOHN MPYKUHBI.
[TorennmanbHast SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMIIH

[ToTenunanbHbIe U HETIOTEHIIMALHBIC
cuiibl. CBsi3b pabOTHI
HETIOTEHIIUATIBHBIX CUJI C U3MEHEHUEM

https://m.edsoo.ru/ffOc461a

bubmuoreka [{OK

18 .
MEXaHUYECKOU S3HEPTUU CUCTEMBI TEI. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHUS MEXaHUYECKOM
SHEPTUH
JlaGoparopHnas pabora
«HMccnenoBanue cBsi3u pabOTHI CHIIBI C
19 W3MEHEHUEM MEXAHUYECKOW SHEPTUU bubmmorexa [TOK
P https://m.edsoo.ru/7f41bf72
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»
KouTponbHas pabota mo Teme
20 «Kunemaruka. Jlunamuka. 3aKOHBI bubmmorexa [TOK
) ) https://m.edsoo.ru/ff0c4b74
COXpaHEHUs B MEXaHUKE
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
21 KUHETUYECKON Teopuu. bpoyHOBCKOE bubmmorexa LIOK
pHH. bpoy https://m.edsoo.ru/ff0c4dc2
nskenue. uddysus
XapakTep JBUKEHUS U
” B3aMMO/ICVCTBUS YaCTHUIl BEIIECTBA. but6mmoreka [IOK
Mogenu cTpoeHus ra3os, )KUIAKOCTEN https://m.edsoo.ru/7f41bf72
U TBEPIBIX TEN
7 Macca monekyn. Konuuecto bubnuoteka [JOK
Bemlectra. [locTostHHas ABoraapo https://m.edsoo.ru/7f41bf72
24 TennoBoe paBHoBecue. Temneparypa bubmmoreka [JOK

u e€ uamepenue. [llkana temneparyp

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




Henscus

WUneansusiii raz 8 MKT. OcHoBHOE

bubnunoreka LIOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIIeparypa Kak Mepa
26 CpeaHEel KHHETUYECKON SHEPTUU bubnmnoreka HOK
JBUYKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
bubnunoreka LIOK
27 3akoH JlanmbToHa. ['a30BbIC 3aKOHBI hitps://m.cdsoo.ru/Ti41bf72
Jlaboparopuas pabota
)3 «HccnenoBanue 3aBUCUMOCTH MEXKTY bubmmoreka [JOK
rnapameTpaMy COCTOSTHUSA https://m.edsoo.ru/7f41bf72
Pa3peKeHHOTO Ta3a
79 N3omporneccsl B uaeanbHOM raze u ux bubmuoreka [IOK
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpennsist sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 cnocoObI €€ n3MeHeHnus. KonmnuectBo bubnuoreka [{OK
TEIUI0ThI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UJIEAIbHOTO
rasa
31 Bunsl Tenionepenaun Bubmmorexa [OK
https://m.edsoo.ru/ff0c5¢36
VnenbHas TEMIOEMKOCTh BEIIECTBA.
32 KonnuecTBo TemnoTs! npu buomroreia LIOK
. https://m.edsoo.ru/ff0c5c¢36
Tertonepenaye. AauabaTHbINA poIiece
3 IlepBblii 3aKOH TEPMOAMHAMUKH U €TI0 bu6muorexa [JOK

IMPUMCHCHUC K U30IIponeccamMm

https://m.edsoo.ru/ffOc5efc




HeoOpaTtumocTs nporeccoB B

34 npupoze. Bropoii 3akoH bubnrorexa LIOK
PHPOZAE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunmun nevicteus u KIIJ TenmoBoi bubnunoreka LIOK
MAaIIUHBI https://m.edsoo.ru/ff0c600a
bubnunorexa LIOK
36 K KII
L Kaprio u ero K171 https://m.edsoo.ru/7f41bf72
37 DKOJIOTHYECKHE MTPOOITIEMBI bubmmoreka [JOK
TEIUIOIHEPTreTUKH https://m.edsoo.ru/7f41bf72
18 O6o6maromuii ypok «MoteKysipHast bubnnorexa [JOK
¢usnka. OCHOBBI TEPMOIMTHAMIKI https://m.edsoo.ru/ff0c6938
KounTponbHas pabora no teme
39 «Monekynspaas ¢pusznka. OCHOBBI bubmmorexa LIOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOMHAMUKI
40 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubnmnoreka HOK
Hcnapenue n kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAsI U OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yXa. HachleHHbIN brbmmorexa [TOK
AyRa. HAcHl https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammnueckue u
42 amopdHbIe TeIa. AHU3OTPOITHS bubnmnoreka [JOK
CBOMCTB KpHUCTAJUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHBIE MaTEPHAITBI
[1naBneHre U KpUCTATUIA3AIIHSL.
43 VY enpHas TenuoTa miaBJICHUS bubmmorexa LOK
A ) https://m.edsoo.ru/ff0c6708
CyOmmmartust
44 YpaBHEHHE TEIIOBOTO OamaHca bromroreia LIOK

https://m.edsoo.ru/ff0c6820




DJeKTpU3aLus Tea. DIEKTPUIECKHUI

bu6nmmoreka [IOK

45 3apsa. JBa a JJIeK €CK
paa. JBa BHIA SICKTPUUECKHX https://m.edsoo.ru/ff0c6bcc
3aps/i0B
IIpoBOAHUKH, TUIIEKTPUKU U
46 ns)n OBOJTHUKU 3a1<£H COXpaHEHU Bubmaorexa ITOK
YHpOBOA ' P https://m.edsoo.ru/ffO0c6bcc
AIEKTPUIECKOTO 3apsiaa
BsaumogeiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIN dIIEKTPUYECKUN buGnuorexa [IOK
y ’ p https://m.edsoo.ru/ffOc6ce4d
3apsn
Harpsx€HHOCTB 2JIEKTPHYECKOTO
43 nosist. [lpunnun cynepno3zunuu Bbu6moteka LIOK
ANEKTPUYECKUX Noneu. JInnun https://m.edsoo.ru/ff0c6df2
HaANPsKEHHOCTH
Pabota cui sanexkTpocTaTHueckoro
49 noist. Ilorennuan. Pasnocth bubnuorexa [IOK
’ At https://m.edsoo.ru/ff0c600
IIOTEHI[AATIOB
IIpoBoHUKM U OUIIEKTPUKU B
50 3J'Ip€KT OCTaTHYECKOM nol?w bubnuorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTD
bu6nmorexa LIOK
51 OnekTpoéMKocTh. Konmencaro
p A p https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTh TIIOCKOTO
52 KOHJeHCcaTOpa. DHEPrUs 3apssKEHHOTO bubnnorexa [IOK
A pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
53 JlaGoparopHas pabota "M3mepeHue bu6muoreka [JOK
ANEKTPOEMKOCTH KOHAEHcaropa" https://m.edsoo.ru/7f41bf72
IIpuHIMO nelcTBUS U IPUMEHEHUE
54 PHHIHIL A p https://resh.edu.ru/subject/

KOHACHCATOPOB, KOIMMPOBAJILHOI'O




55

56

57

58

59

armapara, CTpyHHOTo IpUHTepa.
DIIeKTpOCTaTHYECKast 3aIIHUTa.
3azemiIeHHE AIIEKTPONPHUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBUS €ro
cymiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna toka. Hanpspkenue.
Comnporusnenne. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenpHOE, TapaIEIBLHOE,
CMEIlIaHHOE COETMHEHUE
npoBoAHKUKOB. JlaboparopHas paboTa
«M3ydeHne CMEIanHoro COeAMHEHUS
PE3UCTOPOBY

3axon OMa i TOJIHOM (3aMKHYTO)
anekTpuueckoit nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«3mepenne DJIC ucTtounuka TokKa u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

DneKTpOHHAs! IPOBOAUMOCTb TBEPIBIX
METaJuI0B. 3aBUCUMOCTh
CONIPOTUBJICHHS METAJIJIOB OT
TemnepaTypbl. CBEpXITPOBOAUMOCTD

DJEKTPUUECKUN TOK B BAKYyME.
CBoliCTBa 2JEKTPOHHBIX IIyYKOB

https://resh.edu.ru/subject/

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc7ae0

https://resh.edu.ru/subject/

https://resh.edu.ru/subject/

60

PaboTta 1 MOLTHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenmna

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

61

[TomynpoBOAHUKH, MX COOCTBEHHAS U
MpUMECHasi NpOBOAUMOCTh. CBOICTBA
p—n-niepexona. [lomynpoBoHUKOBBIE

bubnunorexa LIOK
https://m.edsoo.ru/ffOc84ae




PpUOOPHI

DJEeKTpUUYECKUM TOK B PaCTBOPAX U

2 pacruiaBax 3JE€KTPOJIUTOB. 1 bubmmoreka [JOK
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEKTPUYECKHI TOK B razax.

63 CamoCTOSTeIbHBIN U | bubnnorexa [IOK
HECAMOCTOATENIbHBIN pa3ps. MonHus. https://m.edsoo.ru/ffOc84ae
[lmazma
DnexTpuueckue nprudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE | Bbu6moteka LIOK
npuMmeHenue. [IpaBuna TEXHUKU https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH

65 O6o0maromuii ypok | bubnnorexa [JOK
«INEKTPOIMHAMHKA» https://m.edsoo.ru/ff0c88be
KonTponbHas pabora o Teme

66 «Quekrpocratuka. [TocTosHHBIM 1 bubmuoreka [IOK
3NeKTpuYecKuii ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3INYHbIX Cpeax»

67 PesepBHBIii ypOK. 110 TEME | bubmmnoreka [HOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/ff0c8c56

. bubnuotexa [JOK
08 Hrorossiit ect. ! https://m.edsoo.ru/ff0c8f6¢
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
o
‘:;n Tema ypoxa Beero Kontposbubie IIpakTuueckue f/II:;:eHI/IH :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTostHHBIE MATHUTHI U X

| B3auMoJielicTBHE. MarHuTHOE 10JIe. | bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JInHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OnbIT DpcTeaa. | bubmmoreka [JOK
B3anmoneiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabota «3yueHue | | bubnmnorexa [JOK
MarHuTHOTO II0JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHMTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHWTa Ha PaMKy C
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok

6 BEeKTOpa MarHuTHOM uHAYKIMu. IC 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHuTHOM




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTB. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKLINH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOJBUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ UHIAYKOUS

KonTponbHas pabora mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTPOMaFHI/ITHaSI I/IHI[}/KIII/ISI»

CB00O/IHBIE MEXaHUYECKUE
Konebanus. ['apmMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJIeOaHM.
[IpeBpamenue snepruu

JlaGopatopHnast pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTU U MAcChl TPy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ff0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

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

14

KoneGarenbHblil kOHTYp. CBOOOHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMArHuTHBIC KOoJIEOaHHS B
nacajibHOM KOJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxXaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHE Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
Kose0anus

[lepemennsbiii Tok. CHHYCOMIAIbHBIN
IEpEMEHHBIN TOK. MOIIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JEHCTBYIOIIEEe 3HAUYEHUE CUIIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpoNCTBO U MPAKTHYECKOE
[IPUMEHEHHUE DJIEKTPUYECKOT O 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUU 3JIEKTpoliepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKHE PUCKH NTPU
IIPOU3BOJCTBE AIEKTPOIHEPTUH.
Kynberypa ncnonb3oBaHus
JIEKTPO3HEPTUU B TOBCEIHEBHOMN
AKHU3HU




MexaHu4ecKue BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
ITonepeunsle ¥ MPOIOJIbHBIE BOIHBI
” 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJEeKTpOMarHuTHbIE BOJIHBI, X
. bubnuorexa [{OK
23 CBOMCTBa U CKOpocTh. [lIkana
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBA3U. Paguonokanus
)5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffO0cc6f8
[IpssMonuHENHOE pacpoCTpaHEeHne
26 CBETa B OJJHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHbI OTPAKEHHUS
. bubmuorexa [IOK
27 csera. [locTpoenne nzodpaxeHuii B
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe
73 BHYTpeHHee oTpaxeHnue. [IpenensHbIi bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUs
79 JlabopaTtopHas pabota «3mepenne bubnmnoreka [JOK
IoKa3aTelis MPETOMIIEHUS CTEKIIAY https://m.edsoo.ru/ffO0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas pabora

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CloXHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
13 Wntepdepennus cera. Audpaxus bubnuoreka [IOK
ceta. [ludpakimonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspusanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
[’panutel npuMEeHUMOCTH
36 Kjaccuyeckor Mexanuku. [loctymarsr bubmuoreka [IOK
CIIEIMaTIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
bubnunorexa LIOK
37 3ameyieHre BpeMEHH B COKpAIlleHNE
https://m.edsoo.ru/ffOcfad?2
JUTHHBI
DHeprusi ¥ UMIYIbC PEIATUBUCTCKOMN
. bubmuoreka [JOK
38 yacTULbl. CBsA3b MAacChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. bubnuotexa [JOK
39 OcHOBBI cIELIMATIBHOM Teopun

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOJINOTEKA
41 otod(ddexra. OnwITe A. T'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl porodddekra. YpaBHeHue
42 aﬁHMTe(IEHa Ji{(b(boma(bg)ema bubmmorexa LIOK
. ' hitps://m.edsoo.ru/f0d01 5
«Kpacnas rpanuma» ¢porodddexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XuMHU4IeCKOE IEHCTBHE bubnnorexa [IOK
AeBa. A hitps://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MPAKTUYECKOE TPUMEHEHHUE:
44
($OTORIEMEHT, POTOAATUHK,
coJIHeUHas baTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAaHTOBOU OITUKHY https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu bubmorexa HOK
pPOpAA IO p t hitps://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
but6mmoreka [IOK
47 I1 b
OCTYHATEL HOpa https://m.edsoo.ru/ff0dOafa
W3nyuenne n mornomnieHne GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()ll)"O OBHS bubnmorexa LOK
P pexoa . 8 i https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha ApyTroi. Buapl cieKTpoB
BonHoBEIE cBOVicTBA YacTUIl. BOIHEI
. . bubnuorexa [IOK
49 ne bpoita. KopnyckynsspHO-BOJIHOBOMN

nyanu3M. CIIOHTaHHOE 1

https://m.edsoo.ru/ff0dOca8




50

BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaZMOAaKTUBHOTO U3TyUYCHUS

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

51

CgoiicTBa anb(a-, 6era-, ramma-
n3iydeHus. Biausnue
PaJIMOAKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJEeKTPOHHBIN U MIO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

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

53

DHeprusi CBA3U HYKJIOHOB B sJIpE.
Snepubie peakuuu. AnepHbii
peakrtop. [Ipo6ieMbl, MEpCIEKTUBHI,
AKOJIOTHYECKHE aCIEKTHI SACPHON
SHEPTETUKHU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOICHUS U
perucTpanuu JIEMEHTAPHBIX YACTHII.
Kpymisiii cton «®@yHaameHTaabHbIe
B3auMoJencTBus. EQUHCTBO
(bu3nUecKoil KapTUHBI MUPA»

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3gnoro neba. Co3sesnus,
SlpKI/Ie 3Bé3)II)I, IJIaHETHI, UX BUAUMOC
nBmxenne. ConHeyHas cucTeMa

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Uctounuk sneprun ConHIa U 3BE3]1




57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/bI [JTABHOM
IIOCJIEIOBATEILHOCTU. BHyTpeHHee
cTpoenue 3BE31. CoOBpeMEHHbIE
IIPEJICTABICHUSI O IIPOUCXOXKIECHUU U
sBosmronuu CoHIa U 3BE3]1

58

Muneunsiii [Iyte — Hama ['anaktuka.
[Tonoxenue u nmxenue CosHua B
lNamakTuke. ['anmaktuky. YEpHble IbIpbI
B s/Ipax rajJakTHK

59

60

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopus bonbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMUU U acTPOPU3UKU»

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YyeloBeKa

63

64

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O6o6maromuit ypok. Poib
¢busnueckoit Teopun B HOpMHUPOBAHHUH
MpEeACTABICHUH 0 (PU3NUIECKOM
KapTHHE MHpa




O6o06maromuii ypok. Mecto
¢u3nveckoil KapTHHBI MUpa B 001IEM

05 PSAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX MPEJICTABICHUN O IPUPOJIC
66 Pe3epBHbIil ypok. MarHuTHOE M0JI€. |
DneKTpoMarHuTHas: MHIYKIIUS
PesepBubiit ypok. Ontuka. OCHOBBI
67 CIICIMAIbHON TEOpUH 1
OTHOCHUTEIBLHOCTH
. bubnnorexa [IOK
08 Hroronsiit Tect. ! https://m.edsoclfru/fde1784
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumies I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTenbCcTBO
«IIpocsemenue»

» Gusuka, 11 kmace/ Msaxumes I'.J1., Byxosues b.b., Hapyrun B.M. nox
penakiueit [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

https://m.edsoo.ru/ff0d1784

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
UHTEPHET

https://resh.edu.ru/subject/
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