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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHUM K pe3ysibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickoiu denepanuu, peanu3yrommx OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHBIMM MpeaMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (pu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU YI€OHBIX UCCIIEOBAaHUM.

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pas/enoB (M3MKH, BKIIIOYAET 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 TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJIe.

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

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 HKOJOTMYECKUM 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 CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (hU3MUeckue Teopuu (GopMHUpOBAaHUE MPEACTABICHUI 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-AESATENbHOCTHBIN TOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
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
o0pa30oBaTeNBLHOTO TIPOIIECCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUSA 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 BHUMaHME YJIENAETCS PEHICHUIO PACUYETHBIX M 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 M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnenoB. i KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
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-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKU JTOKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
NPUHITITIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEeYMBAeT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHE I YYEHUYECKUX TMPAKTUYECKUX 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 IUMPOBBIX MPUOOPOB, & 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 WX HHTEJUICKTYyaJIbHBIX M TBOPUYECKUX
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 pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMmMeHUN OOBSCHATH SBICHUS C HCIHOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

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

JlocTmxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CIeIyIoNNX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M IMPOBEICHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

Ha wusyuenne ¢usuku (6a30BBII ypOBEHb) Ha YpOBHE CpEIHEro OOIIero
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOp
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPUM B TMPOIECCE TMO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

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

Ponp u mecto duzuku B GOpMUPOBAHWM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
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. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

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

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM 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 Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUs U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
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 MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

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 coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

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

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

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

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUSA 4YacTULl BemlecTBa. Mojaenu CTpOEHHUs ra3oB, >XHAKOCTEHM U
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

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



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

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BEIIEeCTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  Ta3a.  Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3ompolrieccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TerwtoBoil mammHbl. [{ukn KapHo um ero kosddummeHT mone3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HHEpruu Tejaa MPH COBEPIICHUU PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMH TMOIYUYECHHUSI COBPEMEHHBIX MaTEpPUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpanuust KpucTasioB.

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 mnosie. Hampsoxk€HHOCTh anekTpuueckoro mnoiis.  [IpuHuumn



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

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

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue 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 COMPOTUBIICHUE. Y AEIbHOE CONMPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 3JIeKTpudecKoi enu. KopoTkoe 3aMbIKaHUE.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u MpUMecHast MIPOBOANMOCTD
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. 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 COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOABMXKYIIEH CHiIbl. KoOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

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

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4E€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJECTUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

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

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
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 M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIHOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NWMHUIW MarHUTHOU
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

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

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJABMXKYINAA CWIa HWHAYKUHH. 3aKOH JJIEKTPOMATHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBUKYIIEH CHIIBI MHIYKIHH OT CKOPOCTH M3MEHEHUS
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 UHYKIUU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVMHHBIN MasTHUK. MaremMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH CcOXpaHEHUS
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TIOBCEIHEBHOM KU3HMU.

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

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KoJaeOaHmii.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHC mnpu MOCHENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KATYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOIO0 TOKa B LENM W3 IOCIEAOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. 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.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEJIOMIICHHUE, MOsIpu3anus, Audpakuus,
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, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacCpOCTPaHEHUE MOMEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

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



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpa’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. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CinoxHbli coctaB Oenoro cseta. LBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTHA T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JludpakimoHHas pemérka. YcloBHe HaOMOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIUOHHAS PEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

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

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Hab6mronenne natepdepeHIIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepeHune nokasaTesns NpeJoMIICHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTb MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.
DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl C BHGPFHGﬁ H UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBbI. 3H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorpdexra. YpaBuenue OuHmTeitHa s poroddderra. «KpacHas rpanuiiar»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

®otord(DHeKT Ha YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

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 MEpexoje aToMa C OJHOTO YPOBHS SHEPIHHM Ha Jpyroi. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

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

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HaOnronenue nMHERYaTOro CreKkTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHue pagroakKTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
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. Snepubie cuibl. Jlepekt Macchl sapa.

S nepHble peakuuu. 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.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, siaepHbliil peakTop, arToMHast 6oM0a.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIIMX YaCTHL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

Bun 3Bénnoro nHeba. Co3Be3nusi, sipkue 3BE3JBI, IUIAHETHI, UX BHIUMOE
JBH>KCHUE.

ConHeyHas 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] TJIABHOM MOCIENIOBATENbHOCTH. 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 kBaszapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, manet, Mueunoro [lyru.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (DU3NYECKON KapTHHE MHpPA, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3C€H C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJICIb, U3MEPCHHE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, MPU3HAKK TMOAOO0US TPEyrOJIHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa 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, KPUCTAILUIMYECKAS] CTPYKTypa TBEPABIX
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 PE3VJIbTATBI 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, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAll{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHHWHA, COOTBETCTBYIOIIHMX
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
oOIIECTBa, 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 POCCUKCKOMN TPaKIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBEICHUS;

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 HAYYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJOTHYECKHUX Ipodiiem;

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

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENH JeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBHUE PE3yJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 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 UHTErpPUPOBATH 3HAHUS U3 Pa3HBIX YYEOHBIX MMPEIMETOB;

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 Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATh MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHHH KOTHUTHBHBIX, 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 (DPU3MUECKOrO COJIECpXKaHUS B pa3IMYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacrosHaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallid W  CMsr4artb
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX JEHCTBHM C y4éToM 0OIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBL,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMbI, CTaBUTh U (POpPMYyIHUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(u3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIaJ€Th  HABBIKAMU  [O3HABATENbHOM  pediiekcuu  Kak  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TMPU aHAIW3€ pPe3yJbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce NOCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBbI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPABJICHHUS Pa3BUTHs COOCTBEHHOM 3MOILIMOHAIBHON c(ephl,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHEHHSM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIINCHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyudenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU AESATEIBbHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3apsi]l IPU PeIIeHNU PU3NYECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBH)KEHUE MO OKPY>XHOCTH, WHEpLHS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIIMS, TUIABJICHUE, KPUCTAILIM3AIMs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxO0JUTh (POPMYJIbI, CBSA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIIMUUHY C JAPYTHUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrUsl XaOTUUYECKOIO JBMKEHMS MOJIEKYJ, CPEAHCKBaJApaTUYHASL
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUST W CIUHMIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIHME JaHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIUAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotrenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHS BEIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpw >TOM pasidyarh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BHIPAKCHUE W yCIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBINIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (DU3MYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBIISAThH MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIILCKOW U TMPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3UUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4U
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PAaCCYXACHUW C OMOpON Ha HM3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONMYJIIPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PAa3JIMYHBIX COIMAJIBHBIX PpOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TEXHOJIOTUW, B TMPAKTUYECKOW NEATEIBHOCTH JIOJAEH, LETOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MpH PEHIeHUH (PU3MYeCcKuX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUWS, ACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudecknii 3phext (hoTodr¢dheKT), cBeTOBOS AaBieHNUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTONB3YAd (U3UYECKUE BEITMYUHBI:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, WHIYKTHBHOCTb
KATYyIIKW, YHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepuoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKass CUJIa JIMH3bl, MPU ONHUCAHUM TPABUIBHO TPAKTOBATHh (HU3HMUYECKUUN
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTb SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMH BeJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[oyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHUsS MAacCCOBOrO 4HCIa, MOCTyJarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPEAEIATh HAMPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJISI POBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOLIECCOB € HCIOJIb30BAHUEM TMPAMBIX M KOCBEHHBIX HM3MEPEHUM: MPHU ITOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJBHBIA CIOCOO0 M3MEPEHHUS W HCIOJIh30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIUYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JEATEIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U JIaOOPaATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE NIl €€ pElIeHUs, MPOBOIUTH PAcu€Thl M OLIEHHWBATH PEATbHOCTh
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCykJCHUH C ONOpON Ha H3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJa4y  COBpPEMEHHbBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW M HAyYHO-TIONMYJISIPHOM MH(pOpMalUy, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAallMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEIO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE pacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBO 4acos

HaumeHoBaHue pa3/iejioB U TeM

dueKkTpoHHbIe (LM POBbLIE)

Ne ni/m Konrpoabnsie IIpakruuyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
Paznen 1. DU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
(¥
11 VISHICE T METOAR HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
HO3HAHUSA
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edso0.ru/SNO2MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 1 1 https://m.edso0.ru/86NRCXHA7
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBEI MOTIEKY IAPHO-KHHCTHeCKOI 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHUH
3.2 OCHOBBI TEpPMOIMHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 IPETATHbIC COCTOAHILE BEMecTra 5 https://m.edsoo.ru/HSM355JCH
®dazoBbIE IEPEXOBI
Hroro no pazneny 24
Paznen 4. DJIEKTPOINHAMUKA
4.1 DneKTpocTaThKa 10 1 1 https://m.edso0.ru/LSRP72QLI
4.2 [TocTOSHHBIN MEKTPUUECKUH TOK. 12 1 1 https://m.edsoo.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

ToKM B pa3IMyHbIX cpenax

Htoro no pazneny 22
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoTshI padoThI
Paznen 1. JIEKTPOANHAMUKA
M )
11 ATITATHOE Tofle. JIeKIpoMarauia 11 1 3 https://m.eds00.ru/Z2Q390NG8
WUHIYKINS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CATITICCRIE 1 TCKTPOMATHITHEIC 9 1 https://m.eds00.ru/3TLNQKPG6
KoJIeOaHuUs
59 MexaHnueckue U 3JIeKTPOMarHUTHBIE 5 1 httos://m.edsoo.ruMOT6385V1
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cielaIbHOM Teopun

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTCIBHOCTH
Htoro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JEeMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/SW0OVAWQRS
4.2 Ctpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.edso00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

[NPOT'PAMME

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 ‘ https://m.edsoo.ru/3EOD6KXI9
Wroro no pazueny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 ‘ O06o0matroiiee MOBTOPEHUE 4 ‘ https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3 ‘
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®dusnka — HayKa O IPUPOJE.
HaquHe METOAbI ITO3HAHUA
OKPY’KaroILEero Mupa

https://m.edsoo.ru/Y XGQSPM1P

Posb 1 MecTo ¢uzuku B
(hOopMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTHUHBI MUDA, B
NPaKTUYECKOHN e TETbHOCTH
THOACH

https://m.edsoo.ru/8HSXWFFVO

MexaHndeckoe IBHKCHHE.
OTHOCHUTEILHOCTh
MEXaHUYECKOr'O JBHIKCHHS.
ITepemenienue, CKOpoOCTb,
YCKOpEHHE

https://m.eds00.ru/RSOAQ0V5ZX

PaBHOMEpHOE NIpsIMONIMHENHOE
JBUKEHHE

PaBHoycKkopeHHOE
MIPSAMOJIMHEWHOE IBUYKEHUE

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

CBobogHoe maieHne. Y CKopeHue
¢BOOOIHOTO ITaIEHUSA

https://m.edsoo.ru/MXPLZIX8J

KpuBonuHeliHOE nBUKEHUE.
JIBrkeHne MaTepuanbHON TOUKH
10 OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

[IpuHLIHAII OTHOCUTENBHOCTH
lNanunes. MuepunaibHbie
cuctemsl orcuera. [lepBrbIil 3aK0H
Hrrotona

https://m.eds00.ru/J6QY7N3WN

Macca tena. Cuna. [Tpunuun
cynepno3unuu cui. Bropoit
3akoH HproToHa 114
MaTepUAIbHON TOUYKHU

https://m.edsoo.ru/BVTNWTAQH

10

11

12

Tperuii 3akoH HeroToHa 1u1st
MaTepUAIbHBIX TOUEK

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxectu. Ilepas
KOCMHYECKask CKOPOCTh

Cuna ynpyrocru. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/JYL414UAN

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdunment
Tpenust. Cuia COpOTUBICHUS
IpY ABWKEHUU Tella B )KUIAKOCTH
WIN Taze

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarensHoe 1
BpallaTrelbHOE JBUKEHUE
a0COIOTHO TBEPJIOTO TeNa.
Mowment cuibl. 1lneyo cuibl.
YcnoBus paBHOBECHUS TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMitynsc MaTepraibHON TOYKH,
CHUCTEMBI MaTEPHAIIBHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHHUs UMITYJIbCa.

https://m.edso0.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

PeakTuBHOE NBUKEHUE

16

PaboTa 1 MOIIHOCTH CHJIBI.
Kunernueckas sneprus
MaTepUaAIIbHON TOYKH. Teopema
00 M3MEHEHUU KUHETUYECKON
SHEPIrUU

https://m.edsoo.ru/J1V59L28B

17

[ToTeHumanbHas SHEPrUs.
[ToTenuuanpHas s3HEPTUs YIPYyro
ne(hOPMUPOBAHHOU MPYKHHBI.
ITorennmanbsHas 3HEPrUs TENA
BOJIM3M MTOBEPXHOCTH 3EMITH

https://m.edsoo.ru/RNEXJW4KF

18

IToTeHnIManbEHEIE U
HENOTEHIMAJIbHEIC CHIIBL. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJI C
W3MEHCHHEM MEXaHUYCCKOMH
SHEPrUM CUCTEMBI T€J. 3aKOH
COXpaHEHUs1 MEXaHUYECKOU
SHEPrumn

https://m.eds00.ru/DA3QVTOXQ

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI
CHUJIBI C UBSMCHCHUCM
MEXaHUYECKOM SHEepruu Tena Ha
pUMepe PacTIKEHU
PE3UHOBOTO KIyTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUs B
MEXAHUKE

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TTOJIOKECHUS

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJISIPHO-KMHETUYECKOMN
Teopuu. bpoyHOBCKOE ABMXKEHUE.

Hupdysus

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHUII
BelecTsa. Monenu CTpoeHust
ra3oB, JKUJKOCTEH U TBEPIBIX TEJ

https://m.edsoo.ru/AUV2ZDR3X

23

24

25

Macca monekyn. Konuuectso
BelectBa. [locrossHHas
ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u e€ U3MepeHHue.
IIIxana remneparyp Llenbcus

Uneansusriii raz B MKT.
OcnoBHoe ypaBHeHue MKT

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/\WPNY6QAS8Z

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETUYECKOU
SHEPrUU JABUKEHUS MOJIEKYIL.
YpaBHeHue Menzeneena-
Knaneipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlambToHa. ["a3oBbIc
3aKOHBI

https://m.edsoo.ru/Y3WB6613A

28

29

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
Pa3pe)EHHOTO ra3a

W3onporeccel B uieanbHOM rase
U UX rpaduueckoe

https://m.edso00.ru/35DBLKT96

https://m.eds00.ru/0OZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

MMpeaACTaBJICHUC

30

BHyTpeHHsist sHEpTrHs
TEPMOIUHAMUYECKON CUCTEMBI U
CHOCOOBI €€ N3MEHEHUS.
KonudectBo Temnote! u padoTa.
BnyTtpeHnHss sHeprus
OJTHOATOMHOTO HJICaJIbHOTO Ta3a

https://m.eds00.ru/9JOITVXI8

31

32

33

Bunae! renionepenaun

VYrienpHas TEMI0EMKOCTD
BemrecTBa. KoamyecTBo TEIIIOTHI
MIpH TeIionepeaaye.
AnrabaTHBIN mporecc

[TepBblii 3aKOH TEPMOAMHAMUKHI

H €ro IpUMCHCHHC K
H3o0I1ponueccam

https://m.edso0.ru/36JJ120W9

https://m.edsoo.ru/5K3Y4H86L

https://m.edsoo.ru/2HO6R3GAS8

34

HeobpaTtumocTs nporeccos B
npupone. Bropoii 3akoH
TEPMOJIMHAMUKHI

https://m.edso0.ru/S85LWDFT8

35

36

ITpunnun nevicreus u KII1/
TEIJIOBOM MAIlIMHEI

[Muxn Kapno u ero KIT/I

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo.ru/4AXPSAQ0V7M

37

DKoJ0ru4ecKue npooIeMbl
TETUIOIHEPTETHKH

https://m.edsoo.ru/P07ZMY MS8I

38

39

O6o06maromuit ypox
«MonekynspHas pusuka.
OCHOBBI TEPMOTTHAMHKI

KonTtponbHas pabora o Teme
«MonexynsipHas pU3MKa.

https://m.edsoo.ru/9EKZ0DDWP

https://m.edsoo0.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

OCHOBBI TEpPMOAMHAMUKI

40

41

42

43

[Tapoo6pazoBanue u
KoHJeHcauus. Mcnapenue u
KUIICHUE

AOcoiroTHast 1 OTHOCHTEIbHAS
BJIQYKHOCTh BO3/yXa.
Hacplennslii nap

Teépnoe teno. Kpucramimueckue
1 amopdHbIC Teaa. AHU3OTPOITHS
CBOMCTB KpuctauioB. Kujakue
KkpucTauibl. COBpeMEHHbIE
MaTepHuabl

[TnaBiieHre U KPUCTAIA3ALIHS.
YV nenpHast TEI0TA IJIaBICHHUS.
Cyb6numarnus

https://m.edsoo.ru/X48Q078EE

https://m.edsoo.ru/98HVAEBMM

https://m.edsoo.ru/JXFWLMZNK

https://m.eds00.ru/OX117G6MR

44

45

46

47

YpaBHeHUE TEIJIOBOTO OanaHca

DneKkTpu3aus Tel.
Onektpruyeckuil 3apsaa. JIBa Buga
ANEKTPUYECKHUX 3apsiI0B

ITpoBOAHMKY, TUANEKTPUKH U
MOJIYTIPOBOIHUKH. 3aKOH
COXPaHEHHUs DIIEKTPUYECKOTO
3apsaja

BsaumogneiictBue 3apsa0B. 3aKOH
Kynona. Toueunsrit
IEKTPUUECKUN 3apsi]

https://m.edsoo.ru/0IJUXGN2I11

https://m.edsoo.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/5U3BUOTHH

48

Hanpsisk€HHOCTB IEKTPUYECKOTO
nosi. [IpuHIumn cyneprno3unuun

https://m.edsoo.ru/91IKAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

ANEKTPUUYECKHUX Tonel. JInnun
HANPS)KEHHOCTH

49

Pabora cun
AJIEKTPOCTATUYECKOTO OIS,
ITorenmman. Pa3nocTsb
MOTEHIMAJIOB

https://m.edsoo.ru/\VOPD9ASLF

50

51

ITpOBOAHMKY U TUAIIEKTPUKH B
JJIEKTPOCTATUYECKOM IIO0JIE.
Jusnexrpudeckas
IIPOHUIIAEMOCTD

OnekrpoémkocTh. KonaeHncaTop

https://m.edsoo.ru/12P2S312Z

https://m.edsoo.ru/B1UPRD52W

52

DNEeKTPOEMKOCTH TIIIOCKOTO
KOHJEHCATOpa. JHEPTus
3apsHKEHHOTO KOHJIEHCAToOpa

https://m.edsoo.ru/XPUKP82V8

53

JlaGoparopnas padota
"N3mepenne 21eKTPOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

IIpuHuuUI nencTBus U
IPUMEHEHNE KOHIEHCAaTOPOB,
KOIIMPOBAJIBHOTO arapara,
CTPYHHOTIO ITPUHTEPA.
DIIeKTpOoCTaTUYECKas 3allHTa.
3a3eMyIeHHE 3IEKTPONpUOOPOB

https://m.edso0.ru/H3Q9PNHYY

55

DIIEKTPUYECKHI TOK, YCIOBHS
€ro CyIIeCTBOBaHUS.
ITocTostausIi TOK. CHila TOKA.
Hamnpsokenne. ConpoTuBieHue.
3akoH OMa aJig y4acTka 1enu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

57

ITocnenmoBarennsHOE,
napajuielIbHOe, CMEIIaHHOE
COCJIMHEHUE TPOBOHUKOB.
JlaGopaTtopHnas pabota
«M3y4yeHne cMenanHoro
COCJITMHEHUS PE3UCTOPOBY

Pabora 1 MOIITHOCTE

3JIEKTPUYECKOr0 TOKA. 3aKOH
J[xoyinsa-Jlenna

0.5

https://m.edso0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

58

59

60

61

3axon Oma aJis MOTHOM
(3aMKHYTOI) 3JIE€KTPUUECKON
uenu. Koporkoe 3aMbIkaHue.
JlaGopaTopHnas pabota
«M3mepenne DJ1C ucrtounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHBIICHUS

PesepsHslil ypok. KonTponbHast
pabota o Teme
"DnexkTpoauHaMuka’ /
Bcepoccuiickas npoBepoyHas
paborta

Ob6o06maromuit ypok
«DNEeKTpoANHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabora

DNeKTpOHHAas MPOBOAUMOCTh
TBEPJBIX METAJNIOB. 3aBUCUMOCTD
COINPOTHBIIEHUS METAIIJIOB OT
TEMIIEPATYPHI.

0.5

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MFMGEIE5X

https://m.edsoo.ru/P86MDY07H

https://m.edsoo.ru/WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

CBepXInpoBOAUMOCTh

62

63

64

65

DJIEKTPUUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TomynpoBOAHUKH, HX
coOCTBEHHAas U MPUMECHAs
npoBoauMocThb. CBoMCTBa p—N-
nepexoza. [loaynpoBoaHHKOBBIE
npudopHI

DIEKTPUYECKUI TOK B pacTBOpax
U pacIuiaBax 3JeKTPOJIUTOB.
DIIEKTPONUTHYECKAS
Jucconanus. DIEKTPOIN3

DJIEKTPUYECKUI TOK B razax.
CaMoCTOSTEIIbHBIN 1
HECaMOCTOSTEIbHBINA pa3psia.
Monnus. [1mazma

https://m.edsoo.ru/4CCYCJ785

https://m.edsoo.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWV91

https://m.edsoo.ru/2VX2KLFQA

66

DnexTpuueckue npuOopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npumeHeHue. [IpaBuina TeXHUKH
0€e301acHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTposnbHas pabora no teme
«9nexkrpocraruka. [locTosHHBIN
JJIEKTPUYECKUM TOK. TOKH B
Pa3IMYHBIX CPEeAAX»

https://m.edsoo.ru/PASKIGWP4

68

Peseprubriil ypok. O6o06maronuit
ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3yUeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

ITocTossHABIE MATHUTHI U X
B3aUMOJCHCTBHE. MarHuTHOE
nosie. Bektop MarHuTHON
WHAYKIUU. JIMHUM MarHUTHON

UHIYKIUH

https://m.edsoo.ru/ADMOYI1IN6

MarauTHoO€E noJie MPOBOIHUKA C
ToKOM. OmBIT DpcTena.
BzaumopeiicTBue mnpoOBOAHUKOB C
TOKOM

https://m.eds00.ru/1L5CT47FX

JlaGopaTtopHnast pabora
((I/I?:y‘-IeHI/IC MAaramTHOTO I10JIA
KaTylIKu C TOKOM>»

JlelicTBEe MarHUTHOTO IIOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlabopatopHast pabora
«Uccnenosanne neicTBUSA
MOCTOSTHHOTO MarHuTa Ha pamMKy
C TOKOM

JleficTBe MarHUTHOTO IIOJIS Ha

JBIDKYIYIOCS 3apSHKEHHYIO
yactuny. Cuna Jlopenma. PaGora

cuibl JlopeHna

SJICKTpOMal" HUTHAasA UHAYKIHA.

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edso0.ru/7ABZQGQC9

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

[ToTok BEKTOpa MarHUTHOM
uHaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu Papanes

JlaboparopHas paboTa
«HccnenoBanue sIBJIeHUS
AJIEKTPOMATHUTHON MHTYKIIHW)

https://m.edso0.ru/XZS5MQCBU

NuaykTuBHOCTSH. SIBIEHUE
camounaykiuu. J/C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJISI KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo.ru/EOTONSAEA

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTApHBIX YACTHII,
WHIYKIUOHHAs I1eYb

https://m.edsoo.ru/UWNLFA9L6

10

O06o0maromuii ypok
«MarautHoe 110JI€E.
DNIeKTpOMarHuTHasT WHITYKITUS

https://m.edsoo.ru/COBO5BGMC

11

12

KonTposabHas pabora no teme
«MarsauTtHoe 1oue.
QHCKTPOMaFHI/ITHafI HUHAYKOUA

CBo0OoIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

https://m.edsoo.ru/8X637ELEU

https://m.eds00.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

14

15

16

17

18

JlaboparopHas pabota
«MccnenoBanue 3aBUCHMOCTH
HepHoIa MaJIbIX KOJicOaHH
rpy3a Ha HUTHU OT UTMHBI HUTH U
Macchl Tpy3a»

KonebarenbHbIil KOHTYP.
CBOOOJTHBIC IEKTPOMArHUTHBIC
KoJieOaHHs B UJI€AIbHOM
K0JIeOATEIIbHOM KOHTYDE.
AHaOTust MEXy
MEXaHNYECKUMH U
AJIEKTPOMATHUTHBIMA
KOJIEOAHUSIMH

®opmyna Tomcona. 3akoH
COXPaHEHHUs SHEPTUU B
UJ€aIbHOM K0JIe0aTeIbHOM
KOHTYpe

[TpencraBneHue o 3aTyXaromuxX
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KOeOaHus

IlepeMeHHBIN TOK.
CunyconanbHbIN IEpeEMEHHBIN
TOK. MOIITHOCTB IIEPEMEHHOTO
TOKa. AMILTUTYTHOE U
JICUCTBYIONIEE 3HAYEHHUE CUIIBI
TOKA W HaIlpsKEHUS

Tpancdopmarop. [Ipoussozactso,

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI

https://m.edsoo0.ru/1ZWZUL8QK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepeaaya u norpediieHue
ANIEKTPHUYECKON SHEPTUH

19

YCTpOUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEpaToOpa
MIEPEMEHHOT0 TOKA, JIMHUI
JJeKTponepesad

https://m.eds00.ru/93Z12W40Q0

20

DKOJIOTUYECKUE PUCKH TIPU
IIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynerypa ucnonszoBanus
AIIEKTPOIHEPTUH B
HIOBCETHEBHOM KU3HU

https://m.edso0.ru/SDUNYKWNO

21

MexaHuueckne BOJIHbI, YCIIOBUS
pacnpoctpanenus. [lepuog.
CkopocTb pacnpocTpaHeHUsI U
JUIMHa BOJIHBL. 1lonepeunsie n
IIPOJIOJILHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

23

24

25

3Byk. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa
ONEKTPOMarHUTHBIE BOJIHBI, X
CBOMCTBA U CKOpocCTh. [lIkana
AIIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIBI paguoCcBsI3U U
TeneBueHus. Pa3Burue cpeacTs
cBs3u. Pagnonoxanus
KonTponbhas pabota
«Konebanus u BOTHBI»

https://m.edso00.ru/Z827Q6V70

https://m.edsoo.ru/SWB57C06X

https://m.eds00.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssmonunenHoe
pacnpocTpaHeHHe CBETa B
OAHOPOJIHOM cpene. ToueuHblid
MCTOYHHK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OTtpaxeHnue cBeTa. 3aKOHbI
orpaxkeHus csera. [locrpoenue
n300paKeHUH B TJIOCKOM
3epKaiie

https://m.edsoo.ru/AMBKQM22Z

28

[Ipenomnenue ceera. [lonnoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yroJ1 MOJIHOro
BHYTPEHHETO OTPa’KEHUS

https://m.edsoo.ru/V49RISTRN

29

30

31

32

33

JlaGopaTtopHnast pabora
«M3MepeHne nokasaress
IIPEJIOMIIEHUS CTEKIIA»

JInnssl. IlocTpoenue
n300pakenuii B muHze. Popmyia
TOHKOM JIMH3BI. Y BEIIMYECHHE
JIMH3BI

JlaGoparopHas paboTa
«HMccnenoBanue CBOMCTB
M300paXeHUH B TMH3AX»

Hucnepcus cera. CroxxHbIN
coctaB Oenoro ceera. L{Ber.
JlaGoparopHas paboTa
«Habmonenue aucnepcun
CBETa»

WnTepdepennus ceera.
Judpakuus ceera.

https://m.edsoo.ru/J02E1IM1DQ

https://m.edsoo.ru/W2MMS9KJIC

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/K9OWVKE11

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

Judpakumonnas pemeérka

34

35

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue npudopsl U
YCTPOMCTBA U YCIIOBUS UX
0€30MacHOro NpUMEHEHUS

https://m.edsoo.ru/Q2118XY0OJ

https://m.eds00.ru/M5127JYGT

36

I'panuibl MPUMEHUMOCTH
KJIACCUYECKON MEXaHUKHU.
[TocTynarsl cienManbHON Teopun
OTHOCHUTEIILHOCTH

https://m.edsoo.ru/P8GBIFJ5N

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIICHUE JITTHHBI

https://m.edsoo.ru/OVLMCN6B2

38

OHeprus U UMIYIbC
pensTUBUCTCKOM yacTuiibl. CBA3b
MAacCChl C JHEPTUEN U UMITYJIBCOM.
OHeprus MoKost

https://m.edsoo.ru/190ZY4BUB

39

40

Konrtponbnas padora «OnTuka.
OcHOBBI cielaIbHOM Teopun
OTHOCHUTEJIBHOCTI»

®oronsl. Popmyia [1nanka.
OHeprust 1 UMITYJIbC GOTOHA

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBITHE U HCCIEI0BaHNE
dororddexra. OnbiTe A. T
CroneroBa

https://m.edso0.ru/PGL5XXSRO

42

3akoHsb! poTorddekra.
VYpaBHeHHe DHIITEHA 17151
dotordpdekra. «KpacHas

https://m.edso0.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» porodddexra

43

44

45

Jasaenne ceera. Onbrtel I1. H.
Jlebenena. Xummaeckoe
JICCTBUE CBETA

TexHuueckue yCTpoucTBa u
MPaKTUYECKOe TPUMEHEHHE:
dboTos1eMeHT, HOTOIATIUHK,
CoOJTHEYHast OaTapesi, CBETO IO/
Pemenne 3aga4 mo reme
«2neMeHThI KBAHTOBON ONTHKHW

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

46

Mogeins aroma Tomcona. OMbITEL
Pesepdopna o paccesauro o-
yacTull. [[manerapHas Mmoenb
aToMma

https://m.edsoo.ru/FIC11POHN

47

48

49

50

[Tocrynarsr bopa

N3nyuyenue u normonieHue
($bOTOHOB MpH Mepexojie aToma ¢
OJHOTO YPOBHS DHEPIUU Ha
npyroi. Buasl ciekTpos

BonHoBeIe CBOMCTBA YaCTHII.
Bomnsl ne bpoins.
KopmyckynsipHO-BOIHOBOM
nyanu3M. CIOHTaHHOE 1
BBIHYXJIEHHOE U3Ty4YECHHE

OTKpBITHE PATMOAKTUBHOCTH.
OnsiThl Pesepdopaa no
OIIPEJIETICHUIO COCTaBa
PaMOaKTUBHOTO U3TyYECHHUS

https://m.edsoo0.ru/6 X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

https://m.edsoo.ru/J710TLFCO

https://m.edso0.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

CaoiicTBa anb(da-, 6era-, ramma-
u3nydyeHus. Bausaue
pPaZOaKTUBHOCTH Ha KUBBIE
OpraHU3MBI

https://m.edso0.ru/UOIRQS0Z5

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacna.
DJIEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnaj. ['amma-u3inydyenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
S nepHblie peakuuu. AnepHblii
peaktop. [Ipo6iemsr,
MEPCIEKTUBBI, IKOJIOTUYECKHE
aCIEKThI AEPHON SHEPTETUKHI

https://m.edsoo.ru/CFJYJSSIG

54

55

56

DJIeMEHTapHBIE YaCTHUIIBI.
OtkpeITHE IO3UTpOHA. MeTo bl
HAOJII0JIEHUS M perucTpaluu
3JeMeHTapHbIX yacTull. Kpyribiii
cron «DyHIaMeHTaIbHbIE
B3auMozencTBus. EquacTBO
buznyecKoil KapTHHBI MUPa»

Oranel pa3BUTHS aCTPOHOMUMU.
IIpuknagHoe u
MHUPOBO33PEHUYECKOE 3HAYECHHE
acTpoHoMuu. Bup 3BE€31H0TO
HeOa. Co3Be3nus, sipKue 3BE3IbI,
IUTAHETHI, UX BUAUMOE
nemkenne. ConHeyHas cCHCTeEMa

COJ'IHI_IC. ConHeuHast aKTUBHOCTb.
Hcrounmnk OHCPIrun COJ'IHI_Ia u

https://m.edsoo.ru/SUC62U40A

https://m.edso0.ru/5PXS219VY

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

3BE3]

S7

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI
IJIaBHOM I10CJIE10BATEIbHOCTH.
BnyTtpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE NPEACTABICHUS O
IPOMCXOXKICHUN U 3BOJIIOLUH
CouHiia 1 38631

https://m.eds00.ru/GGD3W74Z0

58

Muineunsii [Tyt — Hamma
T'amakTuka. Ilomoxenue u

nemxenne Comuna B ["anakTuke.

lanaktuku. YEpHBIE TBIPHI B
A/ipax rajJakTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa30beranue
ranaktuk. Teopus bonbiioro

B3pbIBA. PEIMKTOBOE M3IIydeHHE.

MeraranaktTnka

https://m.edsoo.ru/9IWRLVWNN

60

61

62

63

Hepemennsie nmpo6iembl
aCTPOHOMUHU

KonTponbnas pabota
«DIeMeHThI aCTPOHOMHH U
acTpopu3UKM»

Ob6o6maromuit ypok. Poib
(GU3HUKN U aCTPOHOMHH B
3KOHOMUYECKOMH,
TEXHOJIOTHYECKOM, COLIMaIbHOM
1 DTUYECKOH cdepax
JIeSITEILHOCTH YeJIOBEKa

Ob6o6maromuit ypok. Poib u

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/M\WNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
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O6o6maromuii ypok. Ponb
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpPUMEpPax poJib M MecTo (UMK B
(hopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKON JEATEIbHOCTH
b1 {001 ()7

Y4UTHIBaTh TPAHUIBI IPUMEHEHUS U3YYEHHBIX (PU3UYECKUX MOJEIIeH:
MarepuaibHas TOYKA, WHEPIHANIbHAS CHCTEMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJNO, UJICATBHBIN ra3; MOAEIHN CTPOCHHS Ia30B, )KUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DIECKTPUYECKUN 3apsii — MpPU PELICHUU
¢bu3nveckux 3a1aq

Pacno3naBath ¢uzndeckue sABJICHHS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJISIPHO-KMHETUYECKON Teopuu
CTPOCHHSI BEIIECTBA M  DIIGKTPOJAWHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHHE, CBOOOJHOE IajJeHHe
TEJ, IBUXEHHE I0 OKPYXHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
nuddy3us, OpOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe oObEéMa Tel Tpu  HarpeBaHUU
(oxJlaXk1eHnNn), TEIJIOBOE paBHOBECHE, HCIApEeHHe, KOHJIEeHcalus,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIEHHe, BJIAKHOCTh BO3yXa,
MOBBIIICHNUE JABJICHHS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXJAy IapaMeTpaMH COCTOSHUS Ta3a B H30MpOIeccax;
AIIEKTPU3ANHNS TEN, B3aUMOCHCTBHIE 3apsIOB

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEeCcKHe
BEJIMYUHBL: KOOPJAMHATA, IIYTh, NEPEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tella, CWIa, WMIYIbC Tella, KUHETUYECKas DHEpPIrus,
MOTEHIMaJbHasE OJHEprHs, MeXaHuueckas pabora, MexaHH4yecKas
MOIIIHOCTb; TP OMUCAHUH IPABUILHO TPAKTOBATh (YU3HUUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M €JAMHUIIbI, HaXOAWUTH
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU
BEJINYNHAMH

10.5

OnuceiBaTh H3Y4YEHHBIE TEIUIOBbIE CBOMCTBA TE€lI U TEIJIOBbIE
SBIICHUS, MCHOJB3Yyd (U3MUECKHE BEJIWYUHBL: JaBJ€HHE Tasa,
TeMIlepaTypa, CpEIHsSs KHWHETUYEeCKas DSHEpPrusi XaoTUYECKOIo
NBIDKEHUS MOJIEKYJ, CpeIHEKBaJIpaTH4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO  TEIUJIOTHI, BHYTpPEHHS1 OJHeprusi, pabora rasa,




10.6

10.7

10.8

KOd(pPUIIMEHT TONIe3HOrO0 JAEWCTBUS TEIJIOBOTO JBUTATENsS, MpHU
ONMCaHUU IPaBUJIBHO TPaKTOBAaTh ¢busznueckuit CMBICH
WCIIONb3YEMbIX BEIMYMH, UX OOO3HAUEHHS WU EIUHUIBI, HAXOJUTh
(dhopmyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU
BEJIMYUHAM

OnuceiBaTh M3y4yEHHBIE JJIEKTPUUECKHE CBOMCTBAa BEILECTBA U
UIEKTPUUYECKUE  SBJIECHUS  (IPOLECChl), HUCHONb3ysd (u3nueckue
BEJIMYMHBI: JNEKTPUYECKUN  3apsaf, JNEKTPUYECKOE  TIOJIE,
HaIpspKEHHOCTh  ITOJIA, IOTEHIMAN, Pa3HOCTb IOTEHLHUAJIOB; IIPH
OINMCaHUM NPAaBUIbHO TPAKTOBAaTh (PM3UUECKUN CMBICT HCIIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIMYMHY C  JIPYTHMH
BEJIMYMHAMU

aHaIM3UpoBaTh (PU3MUYECKHE TMPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TArotenus, |, 1l
u Ill 3axonsl HploTOHA, 3aKOH COXPAaHEHUS MEXaHUUYECKON IHEpPIruH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT
paBHONpaBUsS HMHEPLUUAIbHBIX CUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeIHEN KWHETHMYECKON DSHEPIUU TEIUIOBOIO JBUKEHHS MOJIEKYT C
aOCOJIOTHON TeMIlepaTypo, MepBbI 3aKOH TEPMOIMHAMUKHU; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe
BBIpQ)XEHUE U yCIIO0BUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

OOBSACHATH OCHOBHBIC MMPUHIUIIBI JEeHCTBUSA MallliH, HpI/I60pOB n
TCXHUYCCKUX YCTpOﬁCTB; pas3iiniate YCJIOBHUA HUX 0e30I1acHOr0
HCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BAaHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJI30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
5ToM (opMynIHpoBaTh NpobieMy (3agady) W THUIOTE3y y4eOHOro
9KCIIEPUMEHTA, coOupaTb  YCTaHOBKY M3  TPEAJIOKEHHOTO
000pyI0BaHUs, TPOBOAUTH OMBIT ¥ (POPMYTUPOBATH BHIBOIBI

10.10

OcyiecTBisTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHHs] (PU3UUECKUX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 U3MEpPEHHs U
HCIIOIb30BaTh U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM

10.11

UccnenoBath 3aBUCUMOCTH MEXIYy (PU3NYECKUMH BEJIMYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHHI; TPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPe3yJabTaThl TOJYYSCHHOW 3aBHCHMOCTH
(bU3MYECKUX BEIMYMH B BUJIE TAOIUIl U TPadUKOB, JI€7aTh BHIBOJIBI 11O
pe3ylbTaTaM HCCIeI0BaAHUS

10.12

CobmromaTe mpaBwia 0O€30MAacHOTO  Tpyda TP MPOBEIACHUU
WCCAEAOBAaHUN B  paMKax y4eOHOro DKCIIEpUMEHTa, y4eOHO-
WCCIIEIOBATEIILCKOW W TPOEKTHOW AEATENBHOCTH C HWCIOJIb30BAHUEM




W3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBAHUS

10.13

Pemarp pacuérHble 3a/auMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI W TIPUHIIUIBI, HA OCHOBE aHalM3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0  MOJIENb, BBIJICISTH
¢dbusnueckre BENIWYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
MPOBOJIUTH PacU€Thl U OLEHUBATH PEATBHOCTH MOJIYYEHHOTO 3HAYCHUS
(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemats Ka4yeCTBECHHBIC 3a/1a4u: BBICTPauBaTb  JIOTUYECKHU
HENIPOTUBOPEUYUBYIO LIEIIOYKY PACCYKIECHUN C OIOpPOM HAa U3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS

Hcnonp3oBaTe MHpU  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(GOpPMALIMOHHbIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMM W NPEJACTABICHUS Y4eOHOM U HAy4YHO-IIOMYJISIPHOM
nHpOpPMAINY, TOTYYCHHOW W3 PAa3IUYHBIX MCTOYHUKOB; KPUTHUYECKH
aHAJM3UPOBAThH MOTyYaeMyr0 HH(OpMAIHIO

[IpuBoauTH TpUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKU, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIT

Hcnonp30BaTe TeOpeTHYECKUE 3HAHUS 1O (U3MKE B ITOBCEAHEBHON
XKHU3HU 17151 o0ecriedeHns 6e301MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pPOBbS H
COOJIIO/IEHHSI HOPM IKOJIOTHYECKOT0 TIOBEICHHS B OKpY»KaroIeil cpere

PaGoTtate B rpymnmne ¢ BBINOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUpPOBaTh  paboOTy  TPYIIbl, PAlUOHAIBHO  paACHpPENeNATh
00s13aHHOCTH M IUIAHUPOBATh JESATENBHOCTh B HECTaHJAPTHBIX
CUTYalUsiX, aJe€KBATHO OLIEHUBATh BKJAJ KaXJIOTO M3 YYaCTHUKOB
IPYIIBI B pelIEeHHnEe paccMaTpUBaeMou mpoodIeMbl

11 KJIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHus

111

JleMoHCTpUpOBaTh Ha TpPUMEpPax poJib W MecTo (HU3MKH B
(hopMHUPOBaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MUpPa, B Pa3BUTHUH
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOUN NESATEIbHOCTH
JIFOJICH, 1IEJIOCTHOCTD U €AMHCTBO (PM3MUECKOW KapTHHBI MUPa

11.2

Y4YuTBIBaTh TPAHULIBI IPUMEHEHUS U3YYCHHBIX (U3NUECKUX MOJETICH:
TOYEUYHBIN IEKTPUUECKUH 3apsal, sepHas MOJAENb aTOMa, HYKIIOHHAs
MOJIETIb aTOMHOTO si/Ipa MpHU PEelIeHUH PU3NYECKUX 3a]au

11.3

Pacrio3naBate (usnueckue sBIeHUS (MPOIECCH) U OOBACHATH WX Ha




OCHOBE 3aKOHOB  JJICKTPOJUHAMUKM W  KBaHTOBOM  (hu3MKM:
ANIEKTPUYECKasl TPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHUTHOE  JEHCTBUS ~ TOKa, B3aUMO/ICHICTBUE  MAarHUTOB,
SNIEKTPOMArHUTHAs MHAYKIMSA, JCHCTBHE MAarHUTHOTO TIIONIsT Ha
IPOBOJAHUK C TOKOM M JBIDKYLIMHCS 3apsji, DICKTPOMAarHUTHBIC
KoneOaHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBETa,
OTpaXEHHE,  TNpeloMiIeHHe, UuHTephepeHIus, Audpakuus Hu
MOJISIPU3ALIMsl CBETA, AMCIEPCUSI CBETA, (DOTORIEKTPUUYECKHH APPEeKT
(poroaddekrt), cBeToBOE AaBIIEHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas M  HCKYCCTBEHHas
PaIoaKTHBHOCTh

11.4

OnuceiBaTh  HM3YyYCHHBIE CBOWCTBA  BEHIECTBA  (DJICKTPUUYECKHUE,
MarHWTHBIC, ONTHYECKUE, DJIEKTPUICCKYIO TIPOBOJAUMOCTD Pa3IIUIHBIX
cpen) W DJICKTPOMArHUTHBIC SABJICHHS (TPOIECCHI), HUCIOIb3YS
¢bu3nueckue  BENUYHMHBL:  DJCKTPUUECKUH  3apsl, CHiIa  TOKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
paszHocTh noteHnuanon, DJIC, paboTa TOKa, MHIYKIMS MarHUTHOTO
moya, cuna Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KATYILKH,
SHEPTrUsl AJIEKTPUYECKOTO M MArHUTHOTO TMOJIeH, MEpHoj M 4YacToTa
KoJieOaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsij U CUjia TOKa B MpoIecce
TapPMOHHYECKHX AIEKTPOMAarHUTHBIX KoJIeOaHuH, doxycHoe
paccTosiHAE W ONTHWYECKash CWJIA JIMH3bI, MPU OIMHUCAHWU TPABHIHLHO
TPAKTOBAaTh (PU3WYCCKUH CMBICT HCIOJIB3YEMBIX BEJIHYWH, UX
0003HAYEeHHUs] U EOUHHIIBI; YyKa3blBaTh (OPMYJBI, CBSA3BIBAIOIINE
JTaHHYI0 (U3MYECKYI0 BETUYHUHY C APYTUMU BeTUYUHAMU

115

11.6

OnuceiBaTh U3yYEHHBIE KBAHTOBBIC SIBICHHS M MPOLIECCHI, UCIIOIb3Ys
(bu3nUecKue BEIMYHHBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI W 4YacTOTa CBETa, JHEPTUs U HUMIYJIbC (POTOHA, TEPHOJ
nojypacnajaa, OSHEpPrus CBSI3U AaTOMHBIX fJ€p; MpU ONHCAaHUU
MPaBUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI UCTOJIb3yeMbIX BEIIUYHH,
X 00O3HAYECHHS U EAMHUIIBI; YKa3bIBaTh (POPMYIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UUYECKYIO BEJIUYHHY C APYTHMHU BEIUYUHAMU, BBIYUCIATH
3HaYeHHEe (PU3NIECKON BETUUNHBI

AHanu3upoBaTh (PU3NYECKHE TPOIECChl M  SBICHUS, HUCIONIb3Ys
¢u3nueckue 3aKOHBI M TOPUHOUIB:  3akoH Owma, 3aKOHBI
MOCIIEZI0BATEILHOTO U TMAPaJUIEIbHOTO COEAMHEHHSI TPOBOIHHUKOB,
3akoH Jxoyns — JleHna, 3aKOH 3JEKTPOMAarHUTHON WHAYKIIUU, 3aKOH
MPSMOJIMHEHHOTO PacIpOCTPAaHEHUS CBETA, 3aKOHBI OTPAXKCHHS CBETA,
3aKOHbI ~ TPEJIOMJIEHUA  CBETa, YypaBHEHUE  OUHINTEWHA  IJIs
dboToddderra, 3aKOH COXpaHCHHS DHEPrUU, 3aKOH COXPaHCHHS
HUMITyJIbCa, 3aKOH COXPAaHEHHS SJEKTPUYECKOrO 3apsja, 3aKoH
COXpaHEHUsT MaccoBOro  4mcla, mocrynarel  bopa, 3akoH
PaIMOAKTUBHOTO pachanga; TMpH JTOM pa3inyarTh CIOBECHYIO




(GhOpMYITHPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBHIPAKEHUE U YCIIOBHUS
(TpaHuIIBI, 001aCTH) TPUMEHUMOCTH

11.7

11.8

Onpenenarh HampaBlICHHE BEKTOpAa MHAYKIIMM MarHUTHOTO IOJIS
MIPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl JIopeniia

Ctpoutp ¥ ONHUCHIBAaTH HU300pa)KeHHE, CO3[aBAEMOE IUIOCKUM
3€pKaJioM, TOHKOW JIMH301

11.9

BBITIONMHATE SKCIIEPUMEHTHI TI0 HCCIIE0BAHUIO0 PU3NICCKUX SBICHUHA U
MIPOIIECCOB C UCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPCHUM; MPH
atoM (opmyaupoBaTh MpobieMy (3amady) M THUIOTE3Y Y4eOHOTO
IKCHEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  TIPEIIIOKEHHOTO
000pyI0BaHUsl, IPOBOAUTH OMBIT U (POPMYITUPOBATH BBHIBOIBI

11.10

OCYHICCTBJBITI) NpsAMbIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/IIICCKI/IX
BCIIMYHH, IIpU 3TOM BBI6I/IpaTB OIITUMAJIBHEIA CITIOCO0 HU3MCPCHUA U
HCIIOJBb30BAaTh U3BCCTHBIC MCTOJbI OLICHKH HOFpeHIHOCTeﬁ H3MepeHHI>i

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYHMH C MCIOJIH30BAHUEM
NpSMBIX ~ M3MEPEHUH; IpU OTOM KOHCTPYUPOBAaThb YCTAHOBKY,
(UKCUpOBaTh PE3yNbTaTHl MOJYYCHHON 3aBUCHMOCTH (PH3MUECKUX
BEJIMYMH B BUJE TaOIMIl U TpadUKOB, JeN1aTh BBIBOBI 10 pPe3yJibTaTaM
HCCIEeN0BaHUA

11.12

Cob6mogate mpaBuia 0Oe30macHOTO Tpylda IMpUd  IPOBEIECHHUU
ucciaeoBaHUM B paMKax ydyeOHOro SKCHepUMEHTa, Yy4yeOHo-
HCCIIEI0BATEIBCKON U MIPOEKTHOW JEATEIBHOCTH C MCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOICTB U J1a0OpaTOPHOro 000py10BaHUS

11.13

Pemate pacu€rHple 3a/auu ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIETBIO,
UCIONIBb3YSl (PU3MYECKUE 3aKOHBI M TNPUHIMUIBI, HA OCHOBE aHalu3a
yCIIOBUSL  33Jauyd  BBIOMpaTh  (QU3MYECKYIO MOJIENb, BBIJIEISTH
¢u3nueckre BeNMYMHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl €€ pEIIeHuUs,
IIPOBOAUTH PACUETHI U OLIEHUBATh PEAJIBHOCTH MOJIyYEHHOTO 3HAUYEHUS
(bu3nYeCcKO BETUUHHBI

11.14

Pemrate Ka4eCTBEHHBIE 3a/1a4u: BBICTPauBaTh  JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LIEMOYKY PACCYKJIECHUW C ONMOPOW Ha M3YYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SABJICHUS

11.15

Hcnonp3oBaTh MOpH  pElICHMH YY4EOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOMCKA, CTPYKTYpHUPOBaHMS,
WHTEpIpEeTalMi W NPEICTaBICHUS y4eOHOW U HAay4YHO-TIOMYJISIPHOM
nH(pOpMaLIUY, MOJYYEHHON U3 pa3IUYHbIX MCTOYHUKOB;, KPUTHUYECKU
aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMaLIHIO

11.16

OOBSCHITh TPUHIMIBI JICHCTBUS MAIWH, MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBHS MX O€301aCHOTO HCIOJIb30BAaHUS B
MOBCEIHEBHOMN KU3HU

11.17

[IpuBoAMTH TIpPHUMEpPBI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO




MHpa, B pa3BUTUC TCXHUKH U TCXHOJIOT i

11.18

11.19

Hcnonp30BaTh TEOpETHYECKHE 3HAHUSA 1O (H3MKE B MOBCEIHEBHOMN
KU3HU TSI o0ecriedeHus 0€30IacHOCTH MPHU 00palleHuu ¢ mpudopamu
U TEXHUYCCKUMU YCTpOﬁCTBaMH, A1 COXPAaHCHUSA 3J0pOBbA U
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOT0 TIOBEICHHS B OKPY>KaloIIei cpere

PaGorars B rpymme ¢ BBIIOJIHEHHWEM PA3JIUYHBIX COLMAIbHBIX pOJEH,
IUTAHUPOBaTh ~ paboOTy  IpyNNbl,  PalMOHANBHO  pacHpeAessTh
0053aHHOCTM M  IUIAHUPOBATh JESATEIbHOCTH B  HECTaHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIAJ KaKIOr0 W3 YYaCTHHUKOB
IPYIIIBI B PELIEHUE paccMaTpUBaeMO IPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3nena

Kon
nposepsi-
e€MOro
3JIeMEeHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

1.2

@uszuka — Hayka o mnpupoje. Hayunsle MeTOIbl NO3HaHUSA
OKpy’KalIero Mupa. Poib 53kcriepuMeHTa M TEOpUM B
IIPOLIECCE MTO3HAHUS IPUPOJIbL. DKCIEPUMEHT B (PU3HKE

MonenupoBanue pu3nuecKux siBleHUH 1 npoueccoB. Hayunsie
runore3bl.  dusndeckue 3akoHbl U Teopuu. ['paHuIBI
NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.
Pore m wmecro ¢usukum B (HOPMHPOBAHWMU COBPEMEHHOMH
HAay4YHOM KapTUHbl MHpA, B IPAKTHYECKOHW JECATEIBHOCTH
IG7

MEXAHHKA
KMHEMATHKA

2.1.1

2.1.2

2.1.3

Mexannueckoe aBHkeHHE. OTHOCUTEIBHOCTh MEXaHHMYECKOIO
nBrxeHus. Cucrema otcuéra. TpaekTopust

[Tepememnienne, CcKOpoCTh (CpeHsSs CKOPOCTb, MTHOBEHHas
CKOpPOCTh) M YCKOPEHHE MaTepUaIbHOIM TOUKH, UX TMPOEKIIUU Ha
ocu cucrtemsl KoopauHaT. CIllO)KEHHE NEpEMEUICHUH U
CJIO’KEHHE CKOPOCTEMN

PaBHOMCpHOC " paBHOYCKOPCHHOC HpHMOHHHeﬁHOG JABWKCHUC.
Fpa(l)I/IKI/I 3aBUCUMOCTH KOOPAHHAT, CKOPOCTH, YCKOPCHUA,
MyTU U ICPEMCIICHUA MaTepHaHBHOﬁ TOYKHU OT BPEMCHHA

2.1

2.14

2.15

2.16

2.1.7

CBobomHoe majieHne. Y CKopeHue CBOOOTHOTO TafeHUs

KpuBonuHeliHoe  nBwkeHue.  PaBHOMEpHOE — JABM)KEHHE
MaTepUaIbHOM TOYKM IO OKPYKHOCTH. YTJIOBasi CKOPOCT,
JIMHENHas CKOPOCTb. ITepuon u 4acToTa.
LIeHTpOCTpEMUTENBHOE YCKOPEHUE

TexHuuyeckue YCTPOﬁCTBaI CIIMAOMECTP, ABUIKCHUC CHApPAIOB,
LCIMHBIC U pPCMCHHBIC IICPEaAAYN

[TpakTueckue paboTbl. M3MepeHHe MIHOBEHHOM CKOPOCTH.
HccenenoBanue COOTHOLIECHUSI MEXKIY IYTSAMH, MPOUIACHHBIMU
TEJIOM 3a IIOCJIEAOBATEIbHBIE PAaBHBIC IIPOMEKYTKH BPEMEHHU
IIPU PaBHOYCKOPEHHOM [BW)KCHUM C HA4daJlbHOU CKOPOCTHIO,
paBHOM Hymo. l3ydeHue JABMKEHUs IIApUKa B BSA3KOHU
KHUIKOCTH.  M3yueHwe  OBWKEHUS  Tena,  OpOIIEHHOTO




TOPU30HTAJIEHO

2.2

2.3

JMUHAMUKA
991 [Ipunuun  otHocuTenbHOCTH — ['anmuned. IlepBbiil  3aKoH
o HeroTona. HepumanbHbie CHCTEMBI OTCYETA
2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3uiuu cui
Btopoii 3akoH HproToHa i1 MaTepHalbHOM TOYKH B
2.2.3 uHeprmanbHoii cucreme otcuéra (MCO). Tpermit 3akoH
HproToHa /17151 MaTEpUATBHBIX TOYCK
vy 3akoH BcemupHoOro tsirorenus. Cwia Tsxectd. IlepBas
o KOCMHMYECKas CKOPOCTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cusa TpeHUs! CKOJIBKEHUS U CHIIa
2.2.6 Tperust nokosi. Koaddunuent tpenus. Cuna conpoTHUBICHUS
NIPU JABWKCHUH TeJIa B KUJIKOCTH WJIH Ta3e
997 [TocTtynmaTensHOE ¥ BpaIIaTENbHOE JBM)KEHHE a0OCOIIOTHO
o TBEPIOrO Telna
908 MOMEHT CHIIBI OTHOCHTEIBHO OCH BpalieHus. [lmedo CHiibl
o VenoBust pagHoBecus TBEpIOro Tena B UCO
929 TexHuueckue  ycTpoOCTBa: MOJAUIUIHUKY,  JIBIDKEHUE
o UCKYCCTBEHHBIX CITyTHUKOB
[IpakTnueckue pabotbl. W3ydeHuwe pABMKEHHS Opycka IO
HAKJIOHHON IIJIOCKOCTH TOJ JIEWCTBUEM HECKOJBKUX CHIL
2910 HccnenoBanue 3aBUCHMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B
o neopMUpyeMOil  NIPY)KMHE M PE3WHOBOM o0Opasile, OT
BenMuMHbl  ux  gedopmammu. VccnegoBaHue — ycnoBui
paBHOBecHsI TBEPAOTO TENA, UMEIOIIETO OCh BpAIllEHUS
3AKOHBI COXPAHEHN S B MEXAHUKE
931 NMmynse  MaTepHaabHOW TOYKH, CHCTEMBI MaTepPHAIbHBIX
o To4eK. IMITyJIbC CHITBI 1 H3MEHEHHE UMITYIIbCA Tella
2.3.2 3akoH coxpanenust ummynbca B UCO. PeakTuBHOE ABMKEHUE
2.3.3 Pabora cuibl
2.3.4 MOIIHOCTE CHIEI
935 Kunetnueckass sHepruss MaTepHalbHOM TOYkH. Teopema o
h KHHETHYECKON SHEPTHH
[TorennuanpHas SHeprusa. [loTeHnManmbHAs JHEPTUS YIPYTO
2.3.6 nedopMupoBaHHON mpyxuHbl. [loTeHnManpHas >Heprust Tena
BOJIM3M TTOBEPXHOCTH 3eMITH
[ToreHnManbHBIe ¥ HEMOTCHIHMANbHBIE CHIBL. CBsi3b PabOTHI
2.3.7 HEMOTEHIUATBHBIX CUJI C U3MEHEHHEM MEXaHMUYECKON dHEepPTruu
CHUCTEMBI TeJI. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPTUU
2.3.8 VYipyrue u Heynpyrue CTOIKHOBEHUS




2.3.9

TexHUUecKre yCTpPOMCTBA: JBUKEHUE PAKET, BOAOMET, KOIIEp,
NPY>KUHHBINA TUCTOJIET

2.3.10

[TpakTuyeckue paboThl. M3ydeHue CBS3M CKOPOCTEW Tel MpH
Heynpyrom ynape. HccinenoBaHue CBsi3M pPabOTBI CHIIBL C
U3MEHEHUEM MEXaHUYECKOM DHEPIUHU Tesa

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

3.2

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH

3.11

3.1.2

OCHOBHBIE TIOJIOKCHUSI MOJIEKYJISPHO-KMHETHYECKOH TEOPHH.
bpoynoBckoe apmwxkenue. Judpdys3us. Xapakrep ABKEHHS U
B3aMMO/JICHCTBHS YaCTHUI] BELECTBA

Mopaenu CTPOCHUA TIa30B, )KHHKOCTCﬁ u TBépI[BIX TCII H
00BICHEHHE CBOICTB BCIICCTBA HA OCHOBC 3THUX MOI[GJ'IGﬁ

3.1.3

Macca wmosekyn. KommuectBo  BemiectBa.  [locrosHHas
ABoraapo

3.1.4

3.15

TermmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. [llkana
temriepatryp Llenbcus

Mopenb UJeaNnbHOrO  Tasa. OcHoBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH UJI€aTTbHOTO Ta3a

3.16

AOcooTHas Temreparypa Kak Mepa CpeIHEeW KHHETHYECKOM
SHEPruy  TEIUIOBOTO  JBWKEHWs dvactul rasza. [llkama
temneparyp KensBuna

3.1.7

3.1.8

VpaBuenne Knaneiipona — Menneneesa. 3akon JlanbToHa

['a3oBele 3akoHbl. M3ompomecchl B HIEAIBHOM Trase ¢
MOCTOSIHHBIM  KOJIMYECTBOM BEIECTBA: HM30TEPMa, H30X0pa,
u3obapa

3.1.9

TexHU4ecKre yCTpoiCTBa: TEPMOMETP, OapoOMeTp

3.1.10

[TpakTdeckue paboThl. MI3mMepeHre Macchl BO3lyXa B KJIIACCHOM
KoMHaTe. MccrnenoBaHue 3aBHCHUMOCTH MEXAY MapaMeTpaMu
COCTOSIHUS Pa3pEKEHHOTO Ta3a

OCHOBbI TEPMOJIMHAMUKN

321

TepmoanHamuueckass  CHCTEMA. BuyTpeHHsas  sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ U3MEHEHUS

3.2.2

3.2.3

KomnyectBo Temnotrel M pabora. BHyTpeHHss sHeprus
OJIHOATOMHOT'O WJIEAJIbHOTO Ta3a

Buael  Temonepenauv:  TEIUIONPOBOJHOCTb,  KOHBEKIIMSA,
n3nyyenue. Tenno€MkocTh Tena. YIenpHas TEIIOEMKOCTh
BelecTsa. Pacuér koauyecTBa TEIUIOTHI IIPU TEIIoNepesade

3.2.4

ITepBbIii 3aKkOH TepMOaUHAMUKH. [I[prMeHeHre nepBOro 3aKoHa
TEPMOJUHAMUKHU K M30IPOIECCaM. ['padmueckas
MHTepHpeTanus paboThl ra3a

3.25

TeroBble MamuHbL. [[pUHIUIIBI AEHCTBUS TEIJIOBBIX MAIIWH.




[IpeoOpazoBaHuss  dHEPrud B TEIUIOBBIX  MAIllMHAX.
Koaddumuent nonesnoro neiicteus (manee — KIIJI) termoBoit
Mamusbl. Hukin Kapao u ero KITJJ

Bropoii 3akon TepmoanHamuki. HeoOpatuMocTs mpoIieccoB B

3.2.6 npupoje. TernnoBble IBUraTead. DKOJOTMUECKHE IPOOIEMBbI
TETUIO3HEPTETHKH
397 TexHUYeCKHe yCTPOWCTBA: JBUTATENIb BHYTPEHHETO CrOpaHUs,
o OBITOBOM XOJIOIMIBHUK, KOHUI[HOHED
3.2.8 [TpaxTrueckue pabotel. i3MepeHue yaeabHON TeI0EMKOCTH

AT'PEI'ATHBIE COCTOAHUA BEILIECBA. ®A30BbIE ITEPEXO/IbI

Hap006pa30BaHHe U KOHICHCAaIusi. I/IcnapeHHe H KHIICHHC.

3.3.1 VY nenbHas TEIUioTa napooOpa3oBaHMUsL. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHHs OT J1aBJICHUS
332 AOcomoTHasT M OTHOCUTENbHas  BJIAQXHOCTh  BO3AyXa.
e HachlieHHbIi nap
Teépmoe Teno. Kpucrammmueckue wu amopdHble Tena.
3.3.3 AHun3oTpomnusi CBOMCTB KpucTauioB. JKUAKHE KpUCTaJIbI.
3.3 CoBpemeHHbIE MaTepualIbl
334 [TnaBneHue u KpucTalIU3alys. Y IelbHas TEIUIOTa IJIABJIECHUS.
h CyGnumanus
3.35 VYpaBHeHHE TEMIOBOro OanaHca
TexHudyeckne  yCTpPOWCTBA: TUTPOMETP M IICUXPOMETP,
3.3.6 KaJOpUMETp,  TEXHOJOTMH  TOJYYECHHS  COBPEMEHHBIX
MaTepHaloB, B TOM YHCIIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU
3.3.7 [TpakTryeckue paboTel. MI3mMepeHne BIa)KHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 OnexTpu3anus  Tel.  OJeKTpudeckuil  3apsan.  [IBa  Buaa
o SJIEKTPHIECKHX 3aPSI0B
4.1.2 IIpoBOTHUKY, TUDIIEKTPUKH U MOJTYTIPOBOAHUKH
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 B3aunmoneiictue 3apsaaoB. 3akon Kymnona
OnexTpudeckoe nojue. Hampspk€HHOCTH AJIEKTPUYECKOTO TOJIS.
4.1 415 [TpuHIMI CYIEPIO3HULIHH. JIluaun HaNpsKEHHOCTH
AIIEKTPUUYECKOTO MO
416 Pabora cun snekrpocratudeckoro noist. [lorenmman. Paznocts
o NOTCHIINAJIOB
417 [TpoBOJHMKN M IOUAJIEKTPUKU B IOCTOSHHOM D3JIEKTPUYECKOM
o nosie. J{udaekTpuuecKkas IpOHUIAEMOCTh
418 OnextpoéMkocTs. KoHaeHcartop. DNeKTpOEMKOCTb IIJIOCKOI0

KOHACHCATOpA. 3HCpFI/IH 3apsAKCHHOI'O KOHACHCATOpa




4.2

TexHuueckne  YCTpONCTBA:  3JEKTPOCKON,  3JIEKTPOMETP,

4.1.9 ANIEKTPOCTaTUUECKAs 3alluTa, 3a3eMJICHUE 3JICKTPOIPHOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIH TPUHTED
4110 [IpakTuyeckue  pabOTHI. N3mepenne  3JIEKTPOEMKOCTH
o KOHJIeHCaTopa

MOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PASJIMYHBIX

421

CPEJIAX

YcaoBus CyIIECTBOBAHUS MTOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa.
Uctounuku Toka. Cria Toka. ITocTOSITHHEIN TOK

4.2.2

4.2.3

Hanpspkenue. 3akon Oma Ju1s yyacTka Lenu

BJ'ICKTpI/I‘IeCKOG COIIPOTUBJICHHUC. Y aennHOE COIIPOTUBJICHUC
BCIICCTBA

4.2.4

HOCJICIIOBB.TCJII)HOG, napajjiCjbHOC, CMCHIAHHOC COCAMHCHHUC
IMPOBOAHUKOB

4.2.5
4.2.6

PaGota snekrpuueckoro Toka. 3akon Jlxoynsa — Jlenma

MoIHOCTh QJICKTPHYCCKOI'0 TOKa

4.2.7

4.2.8

4.2.9

anektpoaBwkymas cuwia (manee — OJIC) u  BHyTpeHHee
CONPOTUBIICHUE HCTOYHMKA TOKa. 3akoH Owma s MOJHOM
(3aMKHYTOM) 2nekTpuueckoit ernu. Koporkoe 3ambikanue

DNeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh
COTIPOTHUBIICHUS METAJJIOB oT TEeMIEPaTypHhI.
CBepXnpoBOAUMOCTh

OnexkTpuueckuii TOK B BakyyMe. CBOMCTBa 3JIEKTPOHHBIX
My4YKOB

4.2.10

[TonynpoBonuuku. CoOCTBEHHAas M MPUMECHAsI TPOBOAMMOCTh
MOJIYTIPOBOTHUKOB. CaoiicTBa p-n nepexoa.
[TomynpoBOTHUKOBBIE TPHOOPHI

4211

4.2.12

4.2.13

OJIEKTPUYECKUIT TOK B 3JIEKTPOJIUTAX. OJNEKTPOJUTHYECKAS
Jucconuanys. JIEKTPOIn3

SHeKTpI/IlIeCKI/Iﬁ TOK B rasax. CaMOCTOSTEIIbHEIN n
HECaMOCTOSTEIbHBIN paspdan. Paziauunbie THUIIBI
CaMOCTOATCIIBHOT'O pa3psaa. Moanus. [1na3zma

TexHuueckne yCTpOICTBA: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKM  TOKa,  JJIEKTpOHArpeBaTeibHble  MPHOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBICHHUS,
BaKyyMHBIH  JMOZ,  TEPMUCTOPHl U  (HOTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN TMOJI, TajlbBaHUKA

4.2.14

[TpakTdeckune paboThl. M3yueHUE CMENIAHHOTO COCIUHEHUS
pPE3UCTOPOB.

M3mepenne DJIC HUCTOYHHMKA TOKA W €ro BHYTPEHHETO
conportuiieHus. HabmoaeHne snexTpoamn3a




11 KIIACC

Kon
Kon nposep-
paszena eMOrO IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
3JIeMeHTa
4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE ITIOJIE. DJIEKTPOMAT'HUTHAA UHAYKIUA
43.1 ITocTosinHbIE MarHUTHl. B3anMo1eicTBUE ITOCTOSIHHBIX MarHUTOR
MaruutHoe mnone. Bekrtop wmarnuTHOW wuHaykiuu. [IpunHnun
4.3.2 cynepno3unuu. Jluauum maruutHoM wHAyKuuu. KapTuHa nuHun
MarHMUTHON MHIYKIIUU TOJIS TOCTOSIHHBIX MarHUTOB
MarauTHOE 1MoJjie MPOBOJAHMUKA C TOKOM. KapTuHa JMHUN 1O
433 JUIMHHOTO TMPSIMOTO TPOBOJAHMKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOAHMKA,  KAaTymkd ¢  TokoM.  OmbIT  DOpcrena.
B3anmMojeiicTBre TPOBOTHUKOB C TOKOM
4.3.4 Cuiia AMriepa, €€ MOJIyJIb M HallPpaBJICHHE
Cuna JlopeHma, €€ Moaynb U HampasiieHue. JIBH>KeHue
4.3.5 3apsHKEHHOW YacTHUIBI B OJHOPOJHOM MarHUTHOM moje. PaGorta
cunbl JlopeHna
4.3.6 SIBneHue ANEeKTPOMArHUTHON UHAYKIIMU
4.3 437 [ToTok BeKTOpa MAarHUTHON MHIYKLIMHU
4.3.8 OJ1C unaykuuu. 3aKoH 31€KTPOMarHUTHOM MHAYKIMK Papanes
439 Buxpesoe snexrpudeckoe nose. IJIC UHIYKIIUM B TTPOBOJIHHUKE,
JBIDKYIIEMCS TIOCTYIIATEIBHO B OJTHOPOTHOM MarHUTHOM I10JI€
4.3.10 [IpaBusno Jlenua
4.3.11 NupyktuBHOCTSH. SABNeHne camonaykuuu. I1C caMonHIyKInmu
4.3.12 OHeprus MarHUTHOTO TOJIS KaTYLIKH ¢ TOKOM
4.3.13 ONEeKTPOMAarHUTHOE I10JIE
Texuuaeckue YCTPOMCTBA: MTOCTOSTHHBIE MarHuTHI,
4.3.14 AIEKTPOMArHUThI, 3JIEKTPOJBUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHII, HAYKIIMOHHAS TI€Yhb
[IpakTuueckue paboThl. M3ydeHre MarHUTHOTO TOJS KaTYIIKU C
4.3.15 TOKOM. MccenenoBanue NecTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy
¢ TokoMm. MccnenoBanue sSIBICHUS SJIEKTPOMArHUTHOW MHTYKIITUH
) KOJIEBAHUA 1 BOJIHbBI
MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A
> 5.1.1 KonebarenbpHas cUcTeMa. CBobOoHBIC KoJeOaHusl.




I'apmonmnueckue konebanusa. I[lepwoxa, wacrtoTa, aMIuIMTyga |
(haza xoseOaHuit

5.1.2

5.1.3

[IpyxuHHBIA MagTHUK. MaTeMaTH4ECKUI MasTHUK

YpaBHEeHHE TapMOHHMYECKUX KoyieOaHui. KuHemaTtwdeckoe w
JUHAMHYECKOE OMHCAaHUE KOJIeOATeTbHOTO IBUYKEHUS

5.1.4

[IpeBparenne sHEpPrun Mpu rapMOHUYECKUX KoneOaHusX. CBs3b
aMIUTUTYIBI KOJeOAaHWW WCXOJHON BEIUYHMHBI C AMIUTUTYIaMHU
KojeOaHui e€ CKOPOCTU U YCKOPEHHUS

5.15

Konebarenpupiii  koHTYp. CBOOODHBIE  3IIEKTPOMATHUTHBIC
KoneOaHus B HJCaTbHOM KoJeOaTenbHOM KOHType. AHAIOTHUs
MEXJIy MEXaHHYECKUMHU M DIIEKTPOMArHUTHBIMH KOJICOAHHSIMHU.
®opmyna Tomcona

5.1.6

5.1.7

3aKOH COXpaHEHUs OJHEPTHMM B HJACAIBHOM KOJeOaTeIbHOM
KOHTYype

BrinyxeHHbIE MEXaHHYECKHE KoJieOaHus. Pe3onanc.
PesonancHass kpuBas. BbIHYXIEHHBIC  JJIEKTPOMAarHUTHBIC
KoJe0aHusl.

518

5.1.9

5.1.10

5.1.11

[lepemennsblii Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

MOIIHOCTH MEpEMECHHOTO TOKa. AMHJ'II/ITy,I[HOC 151 Z[eﬁCTBYIOHlee
3HAYCHHUE CUJIbI TOKA U HAIIPAKCHUA

Tpancdopmarop. IIpousBoactBo, mnepenaya u mnotpelieHue
JNEKTPUYECKOM  DHEPIUU.  OKOJOTMYECKHME  PUCKM  IIpHU
IIPOU3BOJICTBE NEKTPUYECKON DHEPIHH. Kynberypa
HCIIOJIb30BAaHUS MIEKTPOIHEPTUH B TOBCEIHEBHOM JKNU3HU

Texaudeckue ycTpoiicTBa: ceiicMorpad, 3JIeKTpUUECKUN 3BOHOK,
JINHUM JIEKTponepenad

5.1.12

[IpakTuueckue padotel. MccrnenoBaHue 3aBUCHUMOCTH IepHoOjia
MaJbIX KoJieOauuii rpysa Ha HUTH OT JJIMHBI HUTU U MAaCChI I'py3a.
HccenenoBanue mepeMEHHOrO TOKa B LENHM U3 MOCIEAOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KaTyIIK! U PE3UCTOpa

5.2

5.21

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHn4deckue BOJIHBI, YCJOBHA pPaClpOCTPAHCHUA. Hepno;l.
CKOpOCTL pacnpoCTpaHCHusd W [AJIMHA BOJIHBI. HOHCpC‘-IHBIC u
MMPpOAOJbHBIC BOJIHEBL

522

5.2.3

WnTepdepenius u qudpaxius MEXaHHYECKUX BOJIH
3ByK. CkopocTh 3ByKa. I'poMKoCTh 3Byka. BeicoTa ToHa. TemOp
3ByKa

5.24

DNeKTpOMarHuTHbIE BOJIHBI. YcnoBus W3JIyYEHUS]
3JIEKTPOMArHUTHBIX BOJH. B3aumuas opuenTanusi BektopoB E, B
1 U B DJIEKTPOMarHUuTHOW BOJIHE B BAKyyM€E

5.25

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpa)K€HUE, MPETOMIICHHE,




nonsipuzauus,  AUQpakmus, — UHTEpEpEHIHs. CkopocTb
AJIEKTPOMArHUTHBIX BOJIH

5.2.6

5.2.7

[Ixamna 3JIEKTPOMATrHUTHBIX BOJIH. IIpumeHeHune
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[lpuHUMnOBl  pagvoCBA3M W TeleBUACHUs. Paauonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl

5.2.8

TexHuueckue  yCTpOMCTBA:  MY3bIKaJbHbIE  HHCTPYMEHTHI,
yIbTPa3ByKOBasi IMArHOCTUKA B TEXHUKE M MEIULUHE, pajap,
paguonpuéMHUK, TEIEBU30D, aHTeHHA, TeiedoH, CBU-nieup

5.3

5.3.1

OIITUKA

[IpssMonuHEHOE pacIpOCTPAaHEHUE CBETA B OAHOPOIHOM Cpele.
JIyu cBera

5.3.2

OtpaxkxeHne cBeTa. 3aKOHBI OTpaxxeHus cBeta. [locTpoeHue
M300paKEHHUH B IIIOCKOM 3€pKaJie

5.3.3

5.34

[Ipernomiienne cBera. 3akoHBI TpENOMIICHHA CBeTa. AOCOIIOTHBIN
MOKa3aTesb MPEIOMIICHUS

ITomoe BHYTPCHHEC OTPAKCHUC. Hpez[eanHﬁ yrojsl 1OJIHOTO
BHYTPCHHCT'O OTPAKCHU
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5.3.6

5.3.7

Hucnepcus cseta. CnoxxHbIi cocTaB Oenoro ceera. L{Ber

CoOuparomiue ¥ pacceMBarollle JIMH3bl. TOHKas JIMH3A.
@DOKyCHOE pacCTOSIHME M ONTHYECKas CHUJla TOHKOW JIMH3BI.
[TocTpoenne wn300pakeHUII B COOMPAIOIIMX M PaCCEMBAIOIIMX
nuH3ax. Popmyna TOHKOM JIMH3bL. YBEJIMYEHHE, [aBAEMOE
JINH30U

Hpez[enbl MNPUMCHUMOCTU FeOMeTqueCKOﬁ OIITUKH

5.3.8

WNurtepdepennuss cera. KorepeHTHbIE HMCTOYHMKH. Y CIIOBUS
HaOJI0ACHNS MAKCUMYMOB 1 MUHUMYMOB B MHTEP()EPEHIIMOHHOMN
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHHKOB

539

Hudpakus  ceeta. [udpakuuonHas pemérka. YcioBue
Ha6J'IIO)IeHI/I$I TJIaBHBIX MaKCUMYMOB npu IIaICHUN
MOHOXPOMAaTHYECKOI0 CBeTa Ha TU(GPAKIUOHHYIO PEHIETKY

5.3.10

5.3.11

[Tonapuzanus ceera

Texnuueckue  ycTpoiicTBa:  oukM, Jyma, ¢oTroamnmapar,
MIPOEKIIMOHHBIMA anmnapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAas
OITHKA, TU(PPAKIINOHHAS PEIIETKA, TTOJISIPOUT

5.3.12

[IpakTuueckue pabotrel. M3mepeHue mnokazaTens NPEIOMIICHHUS.
HccnenoBanue cBoicTB m300paxkeHuit B nuH3ax. HaOmromenue
JUCIIEPCUU CBETa

BJIEMEHTHI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTU

6.1

I'paHuLbl IPUMEHUMOCTH KJIACCUYECKOM MeXaHMKH. IlocTynaTsl
TEOPUM OTHOCHUTEIIBHOCTU: WHBAPUAHTHOCTb MOJYJII CKOPOCTH




CBETa B BaKyyMe, MPUHLIUI OTHOCUTEIbHOCTU DUHILTEHHA

OTHOCHUTENIHLHOCTD OIHOBPEMCHHOCTH. 3aM€I[J'IeHI/Ie BPEMCHH H

6.2 COKpAIIECHUE JJIHHEI
6.3 DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBs3p Macchl C HHEPruedl M UMITYJIBCOM CBOOOJHOM YaCTHIIBI.
' DHeprust MoKost CBO00THON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTbI KBAHTOBOM OIITHUKU
711 ®otonbl. Dopmyna Ilmanka cBs3u SHepruu (GoToHA C €ro
o 4acTOTOW. DHEPrus U UMMYJIbC POTOHA
712 OtkpeiTue u uccienoBanue ¢oroapdexra. Ombitel AT
o CroneroBa. 3akonsl hotodddexra
7.1 713 VYpaBuenue Ditamreirina s Gporodpdekra. «KpacHas rpaHuma»
o dorosdpdexra
7.1.4 Hasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XHUMUYECKOE JICHCTBUE CBETA
716 Texuuueckue  yctpoiictBa:  (oTO’NEMEHT,  (HOTOAATUHK,
o ConHeuHas 6arapesi, CBETOAUO
CTPOEHUE ATOMA
791 Mopens aroma Tomcona. OnbiTel Pezepdopia 1o ucciie1oBaHuio
o crpoeHus atoMa. [l1aHeTapHas MOJIEb aToMa
IToctynatel bopa. U3nydenue u mnoriomieHue (OTOHOB IHpHU
7.2.2 Mepexo/ie arToMa ¢ OJHOTO YPOBHS SHEPruU Ha JApYyro. Bumsl
crekTpoB. CIieKTp ypOBHEW SHEPTrUU aToMa BOJIOpO/Ia
79 BonHOBBIE ~ CBOMCTBAa ~ 4YacTHLI. Bomusr  ne  bpons.
' 7.2.3 KopmyckynsipHO-BoTHOBOH AyanusM. /udpakuus 371eKTpOHOB Ha
KpHUCTaIax
794 CHoHTaHHOE W BBIHYXJCHHOE H3Jy4eHUE. YCTPOWCTBO H
o MPUHIIKI pabOoTHI J1a3epa
795 TexHUYecKue yCTPONUCTBA: CIIEKTPATBHBIN aHaTH3 (CIIEKTPOCKOIT),
o Ja3ep, KBAaHTOBBIM KOMITBIOTED
7.2.6 [IpakTuyeckue pabotel. Habnronenue muHeHyaToro cekTpa
ATOMHOE A1PO
731 MeTo/1b1 HaONIOICHUS U PETUCTPAIIUH dIIEMEHTAPHBIX YaCTHUI]
OtkpbiTHEe  pamumoakTuBHOCTH.  OmbiTel  Pesepdopma 1o
73 739 ONPENICTICHUI0 COCTaBa PaJMOAKTUBHOIrO wu3iydyeHus. CBoicTBa
anb(a-, 6era-, raMma-usnydeHus. BiusHue paauoakTUBHOCTH Ha
KHUBBIE OPTaHU3MBI
733 OTkpbITHE NOpPOTOHA W HeWTpoHa. HykioHHas wmoxenb sapa

I'eitzenbepra — MBanenko. 3apsan sapa. MaccoBoe 4uCio spa.




30TO1mH8!
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7.35

Anbda-pacnaz. DJIEKTPOHHBIH W TO3UTPOHHBIA OeTa-pacra.
I'amma-uznyuenue. 3aKoH paJuOaKTUBHOIO pacraja

DHeprus cBS3U HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT macchl
sanpa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. JleneHue U CUHTE3 sAEp

SAnepupiii  peaktop. TepmosmepHwiii cunTte3. [IpoOiiembl 1
MEPCHEKTUBBl SJEPHOM HHEPreTUKU. OKOJIOTUYECKUE AaCIEKThI
SIIEPHOM SHEPreTUKH

9J'IeMeHTapHBIe qaCTHUIIbI. OTKpBITI/IC IIO3UTPOHA.
(DYHI[aMeHTaJ'IBHBIe BSaHMOHCﬁCTBHH

7.3.9

7.3.10

TexHudyeckue yCTpOMCTBA: JO3UMETpP, Kamepa Buibcona,
SJICPHBINA PEaKkTop, aTOMHasi bomba

[Ipaktuyeckue pabotbl. McciaenoBaHue TpekoB dvactull (1o
roToBeIM (hoTOrpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3nnoro neba. Co3Be3nusi, ApKHE 3BE3IBI, MJIAHETHI, UX
BUAUMOEC JBIKEHHUE
Conneunas cucrtema. [lmanersl 3emHO#N Tpymmbl. [lmaneTsi-
TUTaHThl U UX CIYTHHKH, KapJIUKOBBIC IJIaHETHl. Maible Tena
CoJIHEYHOH CHUCTEMBI

Comnnue, ¢potocdepa u atmochepa. ComHeuHass aKTUBHOCTh

8.4

8.5

8.6

Wctounuk sHeprun ConHua u 3B€371

3BE3/1bI, WX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTD,
panuyc, TeMIeparypa, 170.4 B3aHMOCBS3b. Juarpamma
«CHEKTPATbHBIA  KJIAcC — CBETHUMOCTb». 3BE3Abl  IJIABHOM
MOCJIEIOBATENLHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTEY JUIS
3BE3]1 TNIABHOM MOCISAOBATEIbHOCTH

Buytpennee crpoenue 3Bé3n. COBpPEMEHHBIE INPEICTABIECHUS O
MIPOUCXOXKAEHNH U 3BosroLiny CollHIa ¥ 3BE31. DTarbl )KU3HU 3BE3]]

8.7

Mueunbiii [lyre — Hama ['amaktuka. CrnupanbHas CTPYKTypa
lNanaktuku, pacnpenenenue 3BE3M, raza W nbpuid. [lonoxenune u
neuxkenne Conama B [amaktuke. Ilnockas u  cdepuueckas
noacucTemsl ["anakTuku

8.8

8.9

Tunel ranaktuk. Pagumoranaktuky n KkBasapbl. UEpHbIE NBIPHI B
AJlpax ralaKkTUK

Bcenennas.  Pacmmmpenme  Bceenmennoif.  3akoH  XaOO6ua.
PazGeranme ramaktuk. Bospact u paamyc Bcenennoii, teopus
Bbonbmioro B3psiBa. Mogens «ropsueid Beenennoit». PenukroBoe
U3JIy4eHue

8.10

MacmrabHas CTPYKTypa Bcenennon. MeraranakTuka.




Hepeménnsie mpo6iieMbl aCTPOHOMUHT



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3aaTeancTBo
«ITpocsenienue»

» Guzuka. 11 knacc. Mskumies I'.41., byxosues b.b., Yapyrun B.M.; non
penaknueii [TapdentreBoit H.A. AknronepHoe o6mecTBo «M3marenscTBo
«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

A.I1. PeimkeBuu. COopHUK 3as1ay o pusuke. Mocksa, [Ipoda

Coopnuk 3anau o ¢pusuke 1 9 — 11 knaccos. CoctaBurens [.H. Crenanoga.
M.: «IIpocsemenne»

10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 10 kiacc. [Tocobue nis
o01eoOpaszoBarenbHbIX opranuzaiuii. Mocksa. [IpocBemienue.

10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 11 kmacc. ITocobue nis
0011e00pazoBaTeNbHbIX Opranu3aiuii. ba3zoBblil U yriryOieHHbINH YPOBEHbD.
Mockaga. [Ipocsenienue

COOpHUK TECTOBBIX 3aJaHUM ISl TEMATUUECKOTO U UTOTOBOTO KOHTPOJIS.
®usuka 10 knacc. M.: «atemext-LienTp».

C.M. AnpapromeuknH, A.C. CiyxaeBckuil. Pusuka. «KKoHCTpyKTOp»
CaMOCTOSTENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kmacchl.

IToco6ue ms yuureneii. M.: [IpocBenieHue.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET
1. KuBas pusuka: oOydaromias nporpamMmma
http://www.int-edu.ru/soft/fiz.html
2. Ypoku (GU3UKH C HCTIOJIb30BaHUEM
Wutepuera. http://www.phizinter.chat.ru/
3. ®wuswuka.ru. http://www.fizika.ru/
4. ®uswmka: KoJUIeKIUs onbIToB. hitp://experiment.edu.ru/
5. ®usuka: 3IEKTPOHHAS KOJUIEKIIHS OIBITOB.
http://www.school.edu.ru/projects/physicexp
6. Katamor ccbutok Ha pecypcesl o pusuke http://www.ivanovo.ac.ru/phys
/. becrnnatHble 00y4aromye nporpaMmal Mo (GU3HKe
http://www.history.ru/freeph.htm



8. JlaGopartopHbie paboThI 1o pu3uke. BupTyanbHbie 1abopaTopHbIE
pabotsl. http://phdep.ifmo.ru

9. Anumarus pU3NYECKUX MPOLECCOB 00bsIcHeHusMu. http://physics.nad.ru

10.dusnueckas sunukaoneaus http://www.elmagn.chalmers.se/%7eigor



