MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN
JEINAPTAMEHT OBPA3OBAHMUS BOJIOT'OJICKOM OBJIACTH

YupasJjienue o0pa3zoBanusi BeJ1MKOyCTIOICKOro MyHMIMIIAJBLHOTO OKPYra

MBOY "I'mmua3zusa"

COI'NTACOBAHO

negarorunyeckum cogetomM MbBOY
"'umHa3us"

[Tporokon Ne 1 ot «31» 08 2023

PABOYASA ITPOTPAMMA
(ID 591195)
yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

s ooygarommxest 10-11 kmaccoB

2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOU 0Opa3oBaTeNbHOM MporpaMMmebl, npeactaBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copmepxanue mporpaMmbl 10 (U3HKE HAMpaBlIeHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METallPEAMETHBIM pe3yjbTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MTPEIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHHUS;

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
3HaHuM 00 okpykaromiem mupe. IkoabHBIN Kype GU3NKN — CHCTEMOOOpa3yIoInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpenessieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydarommxcs, B (OPMUPOBAHHE YMEHUU MPUMEHSTH
HAyYHBIA METO]I TO3HAHUS TPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.

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 SIBIISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

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

CrepKHEBBIMU dJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOIX0 B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIHOJIB30BAHUE CHUCTEMBI
(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, OCYIIECTBIACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

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



3aKOHOMEPHOCTH KaK U3 OJHOrO paslena Kypca, Tak M MHTETpUpYs 3HAHUA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOytoume BhIOOpa (U3MYECKON MOJENU IS CUTYallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM AOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpalMoHHOE  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O0OPYIOBAHUS JOJKHBI OBITH TIOCTPOSHBI Ha KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOyYaromMXCsi K HAYYHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PECHUS KaK pe3ylbTara H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

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

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

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB peELIECHUS pPa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-MUCCIIET0BATEIHCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
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 1o (QU3MKE TMepeyeHb JabopaTOpPHBIX U
OPAKTUUECKUX paboOT SBISETCA PEKOMEHJOBAHHBIM, YUWTENb JEJaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TCOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH 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.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuueitHoe  nBwkeHWe. [[BukeHWEe  MarepualbHOM TOYKHA MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSI0B, LICTIHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

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

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAEICHNUS 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 aBMxKEHUS 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. MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 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 CKOJbXKEHUs U cuiia TpeHus nokosi. KoadduuueHT 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.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
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.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. 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 MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U MU3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

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

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

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

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



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

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBIICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKHK K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TemwtoBoi mammHbl. [{ukn KapHo m ero koaddummeHT moiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



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

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH 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.

OnpiT MO aauabaTHOMY pacCIIUPEHUI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HaceilieHHbld map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Terna. AHU30TPOIHS CBOMCTB
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, TEXHOJIOTHU MOIYYEHHUS! COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAaHECHUS
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, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

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

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBMKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

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

DJIeKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynnpoBogHUKOB. CBoMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

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



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

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

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

N3yuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kiacce ocyIiecTBIsIETCS €
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAy4HbIH (hakT, runores3a, Qu3nyeckas BEIUUYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, 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 M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
IIEKTPUYECKHUE SIBJICHUS B XKUBOU NIPUPOJE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuOopsbI,
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 MOJIeH. JIMHMM MarHUTHOM HMHAYyKIUU. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

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

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

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

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIGHME CAMOMHIYKUHMH. OJIEKTPOABMXKYILNAsS CHJIA
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKI[MOHHAS 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 JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuon, wacrora, amrmumtyaa u $asza KojeOaHUI.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

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

[lepemennblii TOK. CHHYCOMAQJIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3onanc mnpum mMocCiIEeOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

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

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacrpoCTpaHeHuss M JUIMHA BOJHBL. llomepeyHble W TPOMOIBHBIE  BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMNBI paguOCBA3U U TeNEBUACHUS. Panqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE 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 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOU KoJeOaHuH.



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

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueuHblil HICTOUHUK 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. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccenBaromux auH3ax. Dopmyna TOHKOW JUH3BI. Y BEJIMUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

Hudpaxuus cBeta. JudpakiuonHas pemérka. YCJIOBHE HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKLUMOHHBIA ammapaT, MHUKPOCKOIN, TeJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MuKkpockomna, TeJIeCKOomna.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomwl



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

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

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

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl ¢ DHEPrUei U UMITYJIbCOM PENSTUBUCTCKON YaCTHULIbI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPruM GOTOHA C €r0 YaCTOTON. DHEPTuUs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oToddhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUrO 0 -4acTHII.
ITImanerapHas Mogmens aroma. llocrymater bopa. W3nyduenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousiHOBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paavoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anb(a-pacnan. OIEKTPOHHBIM W MO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacIaia.

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

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
Buiibcona, siaepHblil peakTop, aToMHas boMoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHoMUU. [IpuKiiaaHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

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

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3AbI, 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 kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

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

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEpHOIro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOW KapTHHE MUPA, pOJib (PU3UUYECKON TEOPUHU
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocymiecTBiseTcs ¢
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, rumoTesa, (pusmyeckas BeTUUYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIUU HA OCHU KOOPJWUHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONITUYECKUE SABIICHUSA B )KUBOW MPUPOIE, NEHCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

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



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuHas 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, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIUXCA PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMO3ULKEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIMUTATENBHOUN JESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTpuOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH>KEHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTONYMBOTO OyAYLIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

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



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) 3KOJIOTUYeCKOr0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JCATEIBHOCTH HKOJOTHYECKOM HANpPaBIECHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYHIECTBIATH IPOEKTHYI0O U HCCIIEJOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON 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 €€ pEeIleHUs, HAXOIUTh apryMEeHThl JJisi JO0Ka3aTeabCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

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

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

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

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

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

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJAECpXKAHUS B pa3IMYHbIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

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



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

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

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

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

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

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

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

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

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

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

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

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

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

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



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrUX IMpU aHalIu3e pe3yJbTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

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

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIIPABICHUS PA3BUTHS COOCTBEHHOW AMOLIMOHAIBHOU chepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATE THOKOCTH, OBITh OTKPBITHIM HOBOMY;

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

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

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

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

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIIbHOCTH JIOJEH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MpU pelIeHn: (PU3NIECKUX 3a/1ay;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJieHHuE TeJ, IBUKEHUE 10 OKPYKHOCTH, HHEpLHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MMOBBIIICHHUE JABJICHU Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JBIXKEHUE, HCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpAWHATa, MyTh, MEpPEMEIIEHHUEe, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasli SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUUHY C JAPYTHUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETUYECKasi PHEPTUsi Xa0TUYECKOrO JBMXKCHUS MOJICKYJ, CpeIHEKBaIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
00O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSXKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB;
NPy OINMUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI ¥ MPUHIHUMNBL: 3aKOH BceMUupHOTo Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYIO TEOPUIO CTPOCHUSI BEIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUUECKOro 3apsiga, 3akoH KylloHa, MpU ATOM pa3inyaTh CIOBECHYIO



(bOpMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIb,
001acTH) MPUMEHUMOCTH;

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

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHHUIO (PH3WYECKHUX SIBICHUN U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYIICCTBIIATH MPSMbIC M KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUMYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

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

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
LENOYKY PacCyXJCHUN C OMOpOoH Ha HM3yYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPENICTABJICHUS YIEOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

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

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



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

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

K konmy oOyuenus B 11 kjacce mpeaMeTHBIE Pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU IIOJCH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3ajay;

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

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3NUYHBIX  Cpeda) |
AJICKTPOMArHUTHBIE SBJICHUSI (MPOIECCHI), HCMOB3Ysl (PU3MUYECKHUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJsi, cwia Awmmepa, cuia JlopeHlia, WHIYKTUBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWUjla JIMH3bI, MPU ONHUCAHWM TPABUIBLHO TPAKTOBATHh (HHU3MYECCKUIN
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3blBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKrue BEJIMYHMHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TIOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIEIIATh HANIPABICHUE BEKTOPA UHAYKIIMM MATHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHI: NPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS W HMCIOJb30BaTh M3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BUIC TAOJHUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
JESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M J1AOOPATOPHOTO
000pyIOBAHUS;

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



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC JUIS e€ PEIICHHUs, MPOBOIUTH PAcU€Thl M OIICHHWBATH PEaTbHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJb30BaTh  MPH  PEIICHUW  y4eOHBIX  3aJa4  COBpPEMEHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATH TPHUHIMIIBI JEHCTBUS MAaIIUH, NPUOOPOB M TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOICCCOB OKPYKAIOIIEIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

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

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIIBI B PEIICHUE PACCMATPUBACMON TTPOOIICMEI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB U
TeM NPOrpaMMbl

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

IIpakTH4eckue
padoThI

Bunnl
AeATeTbHOCTH
00y4arouuxcs ¢
yueToM padouei
NPOrpamMMmblI
BOCIIUTAHUS

Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA

1.1

dusnka n MCTOAbI HAYYHOT'O
IIO3HaHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Huckyccus,
HallpaBJI€HHAs Ha
dhopmupoBanue
rpaXk1aHCKOM
HO3UIUU
oOyyJaromerocs Kak
aKTUBHOTO U
OTBETCTBEHHOT'O
YJIEHA POCCUICKOTO
o01ecTBa

Uroro no pazgeny

Pa3zgen 2. MEXAHUKA

2.1

Kunemaruka

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

becena
HaHpaBJ’IeHHaH Ha
NPUHSATHE
TPaTUIIMOHHBIX
00IIIeYETIOBEYECKUX
FYMaHI/ICTI/I‘-ICCKI/IX



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

LEHHOCTEN

2.2 JnHamuka

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

IIpoekTHas 3anaya,
HalpaBJIeHHAs Ha
(dbopmupoBanue
TOTOBHOCTH K
T'yMaHUTapHOU U
BOJIOHTEPCKOU
JEATEIIBHOCTH

3aKOoHEBI COXpaHCHH: B
MCXaHHUKC

23

Hroro no pazneny

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJIIPHO-

3.1
KHHCTUYICCKOU TCOPUHN

3.2 OCHOBBI TEpPMOIMHAMUKH

18

10

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

[IpakTukym,
HaIlpaBJICHHBIN HA
(dbopmupoBanue
pOCCUCKOI

rpak 1aHCKOM
UJCHTUYHOCTH,
aTpUOTU3MA

becena
HallpaBJI€HHAs Ha
LIEHHOCTHOE
OTHOIIEHHUE K
JOCTUKEHUSIM
POCCHICKHX
Y4€HBIX B 00J1aCTH
(U3HUKY U TEXHUKU

VYyeOHast cuTyarus,
HampaBlieHHAs Ha
CIIOCOOHOCTD



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

OLICHUBATh
CUTYaLUIO U
IIPUHAMATh
OCO3HAHHBIE
pelieHus,
OPHUEHTHUPYSCH Ha
MOPAJIBHO-
HPaBCTBEHHBIE
HOPMBI U
LIEHHOCTH, B TOM
4HCIIE B
JEATEIIBHOCTH
Y4E€HOTO

[IpoekTHas 3anaya,
HallpaBJICHHAs Ha

ArperaTHbl€ COCTOSIHUS OCO3HaHHE
33 BeniecTBa. Pa3zoBbie 5 bubnrorexa LHOK JMYHOTO BKJIa/a B
) m ' https://m.edsoo.ru/7f41bf72 8
NIEPEXO0IbI IIOCTPOEHHUE
YCTOWUYHBOTO
Oyyiero
Hroro no paszneny 24
Paznen 4. JIEKTPOJAUHAMUKA
VYueOHble
CUTYallHH,
bubnuorexa [IOK HaIlpaBJICHHBIC HA
4.1 OneKTpocTaThKa 10
p https://m.edsoo.ru/7f41bf72  dopmupoBanue
3CTETUYECKOTO

OTHOIICHHUA K



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

MUDY, BKITIOYast
ACTETUKY HAYYHOTO
TBOPYECTBA,
MPHUCYIIETO
(bu3ndyeckoi HayKe
MoTtuBanuonHas
becena,
HalpaBjIeHHAs Ha
pa3BUTHE UHTEPECA
K pa3JInuYHbIM

bubnnoreka [JOK chepam
https://m.edsoo.ru/7f41bf72 = mpodeccuoHanbHOM

[ToCTOAHHBIN 2JIEKTPUUYECKUI
4.2 TOK. TOKH B pa3IMyHBIX 12 1

cpenax
JIesITeNIbHOCTH, B

TOM YHCIIE
CBSI3aHHBIM C
¢buzukoit u
TEXHHUKOMN

Hroro no pazneny 22

PazBuBaromas
yueOHas cuTyalus,
HaTpaBlieHHAs Ha
(dhopmMupoBanue
TOTOBHOCTH U
PesepBHOE BpeMs 2 CIOCOOHOCTH K
00pa3zoBaHUIO U
camMo00pazoBaHUIO
B o0siacTH pu3uKH
Ha MPOTSHKEHUU

BCEU XKU3HU



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

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08



11 KJIACC

KoanuecTBo 4acoB Bunnl
DJIeKTPOHHbIE AeSITeJIbHOCTH
Ne HaumenoBaHue pa3jiesioB U (undposbie) 00y4aroIuxcs ¢
n/n TeM NPOrpaMMbl Bcero Konrpoaeupie  Hpakruieckue oOpa3oBaTe/ibHbIE yueToM padoueit
padoTsI padoTe! pecypcsl NMPOrpamMMbl
BOCIIMTAHUS
Paznea 1. JIEKTPOJAUHAMUKA
[IpoexTHas 3anaua,
HallpaBJI€HHAs Ha
(dhopmupoBaHue
3KOJIOTUYECKON
11 MaruauTHoe noie. 1 | 3 bubanorexa [JOK KYJbTYpBHI,
DNeKTpOMarHuTHas MHIAYKINS https://m.edsoo.ru/7f41c97c = oco3HaHuE
IJ100aJIbHOTO
Xapakrepa
9KOJIOTHYECKUX
npodiem
Hroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
TBopueckas
pabora,
Mexanuueckue u HalpaBJIeHHas Ha
but6mmorekxa [IOK
2.1 JJIEKTPOMATrHUTHBIE 9 1 IIJIAHUPOBAHUE U

KoJIeOaHus

https://m.edsoo.ru/7f41c97c¢

OCYILIECTBJIEHUE
JEUCTBUN B
OKpYy>Karolen



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

2.2

Mexanuueckne n
3JIEKTPOMAarHUTHBIE BOJTHBI

bubnuoreka [{OK
https://m.edsoo.ru/7f41c97¢

cpelie Ha OCHOBE
3HAHUA LeIei
YCTONYMBOIO
pa3BUTHA
YeJI0BEYeCTBA

[IpakTukym,
HaIpaBJICHHBIN HA
pacIIMpPEHHUE OIbITA
EeITEIbHOCTH
9KOJIOTHYECKOH
HaIpaBJICHHOCTH
Ha OCHOBE
MMECIOIIUX CSI
3HaHUH 1o pusuke

23

Onruka

10

bubmmoteka IIOK
https://m.edsoo.ru/7f41c97c¢

[IpakTukym,
HaIlpaBJICHHBIN HA
(dhopmupoBanue
MUPOBO33pPEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
¢busnveckoil Hayku

Uroro no pazgeny

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

24

3.1

OCHOBBI CIEIIUATIBHON TEOPUHU
OTHOCHUTENIbHOCTH

but6mmorexa [IOK
https://m.edsoo.ru/7f41¢c97c¢

becena
HalpaBJICHHas Ha
OCO3HaHUe
LIEHHOCTU Hay4YHOUI



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

JACATCIIBHOCTH

Uroro no pazgeny

Paszgen 4. KBAHTOBAS ®PU3UKA

4.1

4.2

43

D1eMeHTHI KBAHTOBOW ONTHKHU

Crpoenue aToma

AToMHOE SApO

bubnunoreka LIOK
https://m.edsoo.ru/7f41c97c¢

bu6nmorexa LIOK
https://m.edsoo.ru/7141c97¢

bubnuoreka [{OK
https://m.edsoo.ru/7f41c97c¢

Huckyccus,
HarpaBJIeHHAs HA
(dbopmupoBanue
IPaKIaHCKOU
MIO3HILIUU
oOyuaromerocst Kak
AKTUBHOTO U
OTBETCTBEHHOTO
YJIeHa POCCUIICKOTO
oOmecTBa

becena
HampaBlieHHas Ha
MPUHSITHE
TPaIUIIMOHHBIX
00I1IeYeTI0BEYECKUX
FYMaHI/ICTI/I‘-ICCKI/IX
IIEHHOCTEH

IIpoekTHas 3anaya,
HaIpaBJICHHas Ha
(dhopmupoBanue
TOTOBHOCTH K
T'yMaHUTapHOU U
BOJIOHTEPCKOMN
JEATEITbHOCTH

Hroro no pazneny

15



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

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

[IpakTukym,
HaIlpaBJICHHBIM HA
DneMEHTBI aCTPOHOMUU U Bbu6muoteka [JOK (bopMI/ipOBa:HHe
5.1 7 1 poccuiickon
acTpou3uKu https://m.edsoo.ru/7f41c97¢c .
IpaX1aHCKON
UIEHTUYHOCTH,
naTpuOTU3MA
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
becena

6.1 O6o0maro1iee TOBTOPEHHE 4

Hroro no pazneny 4

bubmmoteka IIOK

https://m.edsoo.ru/7f41¢c97c¢

HarpaBJIeHHAs Ha
IIEHHOCTHOE
OTHOILIEHHE K
JOCTHXKEHUSIM
POCCUNCKUX
yu€HBIX B 00JacTu
(U3HUKN U TEXHUKU

PeszepBHOE Bpems 3

VYyeOHast cuTyarus,
HaIlpaBJICHHAS Ha
CIIOCOOHOCTE
OIIEHUBATh
CUTYAITHIO U
NPUHUMATh
0CO3HAaHHEIE
pelieHus,
OpPUEHTHUPYSICH HA



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

MOpaJIbHO-
HPaBCTBEHHbIE
HOPMBI U
LICHHOCTH, B TOM
Ylucle B
JESTENIbHOCTH
y4E€HOIO







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE Hcnoan3oBanue
Ne uudgposbie 000pyI0BaHUSA
Tema ypoka Kourpoabsuble IIpakTuyeckue "
n/n Bcero oOpa3oBaTeJibHbIE nentpa "Touka
padoThI padoThI "
pecypcsl pocTa
®du3nka — HayKa O PUPOJIE.
1 Hayunbie MeT(?)IK bl HO?I,)H:HI/M 1 bubmmorexa [IOK
v A https://m.edsoo.ru/f0c32e2
OKpYXaroIlero Mupa
Ponb u MecTo pusuku B
(dbopMUPOBAHUU COBPEMEHHOM
2 Hay4YHOU KapTUHBI MUDA, B 1 bubmmorexa [IOK
i T pa, htps://m.edsoo.ru/ff0c33e6
IIPAKTUYECKON AESITETbHOCTU
Joen
MexaHnueckoe IBUKEHHE.
OTHOCHUTENBHOCTD
bubmuorexa [JOK JaTuuk
3 MEXaHUYECKOIO JIBUKEHUS. 1
https://m.edsoo.ru/ff0c3508  yckopeHus
ITepemenienue, CKOpoOCTh,
yCKOpEeHue
4 PaBHOMEpHOE npsAMONIMHENHOE ) bubnuotexa [JOK JaTuuk
JBHKCHUE https://m.edsoo.ru/ff0c3620  yckopeHHs
5 PaBHOYyCKOpEHHOE | bubnmuorexa [JOK JaTuuk
IIPSAMOJIMHEMHOE IBUKEHUE https://m.edsoo.ru/ff0c372e = yckopeHus
6 CBobOosHOe nasieHue. Y CKopeHue | bubmunorexa LIOK Jar4auk
CBOOOJHOIO MaJACHUS https://m.edsoo.ru/ff0c39cc  yckopeHus
7 KpuBonuneliHoe 1BUKEHHE. | bubnnorexka [JOK

JIBM>KeHHE MaTepuaIbHOU TOYKH

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

110 OKPY>KHOCTHU

[TprHIMI OTHOCUTEIBHOCTH
lNanuiesa. MaepuuanbHble

bu6mmoreka [IOK

CUCTCMbI MaTCPpHUAJIBHBIX TOYCK.

https://m.edsoo.ru/ff0c43d6

8 cucreMsl orcyera. [lepBelii 3aKk0H https://m.edsoo.ru/ff0c3be8
Herorona
Macca tena. Cuna. [Ipunmun

9 cynepno3uiuu cui. Bropoi bubnnoreka [HOK
3akoH HeroroHna muis https://m.edsoo.ru/ff0c3be8
MaTepUaIbHOU TOUKU

10 Tperuii 3akoH HproToHa 17151 bubnuorexa [JOK
MaTepUaAJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO TATOTEHUS.

11 Cuia tsxectu. [lepBas bubmorexa LHOK

https://m.edsoo.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. bubnmnorexa [JOK
Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduuneHnt

13 TpeHust. Cuila COpOTHUBIIEHUS bubnuoreka [IOK Hatuuk
IpY IBIKEHUU TEa B JKUIKOCTU https://m.edsoo.ru/ff0c3f76 =~ yckopeHus
WM Ta3e
[ToctynarenbHoe u
BpalllaTeIbHOE ABH)KEHNE

14 abCoIIIOTHO TBEPOTO Tea. bubnuorexa [IOK
MowmeHT cuisl. [1nedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecHs TBEPIOTO
Tena

15 NMnynbc MmaTepraabHON TOUKH, bubnuorexa [IOK



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

Nmnynbe cuibl. 3akoH
COXpaHEHUs UMITYJIbCA.
PeakTuBHOE BMKEHHE

16

Pabota n MOLIHOCTD CHIIBI.
Kunernueckas sneprus
MaTepuaJbHOU TOYKHU. Teopema
00 U3MEHEHNU KUHETUYECKOI
JHEPruu

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

17

ITorennmansHas 3HEPrHUsL.
[loTenuuanpHas 3HEprust ynpyro
nepOpMHUPOBAHHON MPYKUHBIL.
[loTeHuumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

19

20

ITorennmanpHBIC U
HETOTEHIHAJILHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
W3MEHEHHEM MEXaHNYeCKOM
SHEPIUH CUCTEMBI T€J. 3aKOH
COXPAHEHUs MEXaHUYECKOU
JHEpPruU

JlaGopaTtopHnast pabota
«HccnenoBanue cBsizu pabOTHI
CHWJIBI C U3MEHEHHEM
MEXaHMUYECKOM SHEepTuu Tela Ha
pUMepe PacTIKEHHS
PE3UHOBOTO JKI'YTa»
KonTpomnpHas pabota mo Teme

«Kunemarunka. /Ilunamuka.
3aKOHBI COXPAHEHHS B MEXAHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

bu6mmorexa [IOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/
https://m.edsoo.ru/ff0c4b74

AHaim3 KOHTPOJIBHON paboTHI.
OCHOBHBIE TIOJIOKCHUSI

bubmuorexa [JOK

21 MOJIEKYJISIPHO-KMHETUYECKOMN
yip https://m.edsoo.ru/ff0c4dc2
Teopuu. BpoyHOBCKOE ABMXKEHUE.
Huddysus
Xapaxkrep JBUKECHUS U
” B3aNMOJEUCTBUS YaCTHII bubmuorexa [JOK
BerecTBa. MoJiei CTpOEHHUS https://m.edsoo.ru
ra3oB, KUIAKOCTEH U TBEPIBIX TEI
” Macca monexyin. Konugecto bubnuorexa [JOK
BemectBa. [locTostHHas ABoraapo https://m.edsoo.ru
TennoBoe paBHOBECHE.
" bubmuorexa [JOK HaTtuuk
24 Temneparypa u €€ U3MepeHueE.
https://m.edsoo.ru TEMIIEPATYPhI
IIIxana remneparyp Llenbcus
’s HUneanpuerii raz 8 MKT. bu6nmoreka [JOK
OcHoBHoe ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
26 3H&1;J FI/III)/I IBIDKEHUS MOJIEKYI bubmmorera [TOK
P v https://m.edsoo.ru/ff0c51 1e
YpaBHeHnue Menzeneena-
Knaneipona
7 3akoH JlampToHa. ["a3oBbIe bubnuotexa [JOK
3aKOHBI https://m.edsoo.ru
JlaGopaTtopHnast pabota
)3 «MccnenoBanue 3aBUCHUMOCTH bubnmnoreka [JOK
MEXIy TapaMeTPaMH COCTOSHUS https://m.edsoo.ru
Pa3peKEHHOTO Ta3ay
bubnmoreka [JOK
29 N3omnporieccrl B uaeaaibHOM raze H

https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/
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U UX rpaduueckoe
Hpe/ICTaBICHNE

BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
CHOCOOBI €€ N3MEHEHHS.

bubmuorexa [JOK

30 KomuyectBo TemnoTs! u padora. https://m.edsoo.ru/ff0c5952
BHyTpeHHss sHEprus
OJIHOATOMHOTO UJEAJIIbHOIO raza
bubnnoreka [JOK JaTtauk
31 Bkt Teruionepeatn https://m.edsoo.ru/ff0c5¢36 = TemmnepaTypbl
Y enpHast TENI0EMKOCTD
10 BerlecTBa. KoanuecTBo TEMIOTEI bu6mmoreka [IOK JlaTuuk
IIpU TEIIonepeaaye. https://m.edsoo.ru/ff0c5¢36 = TemmnepaTypsl
AnmabaTHBIN mporecc
1 ITepBblii 3aKOH TEPMOAVMHAMUKH U bubnuoreka [IOK
€ro IpUMEHEHUE K U30IIpoLieccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs nporeccos B
34 npupoje. Bropoi 3akoH bubnmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKU
35 [Mpunnun nevicteust u KIT bubmuorexa [JOK
TETUIOBOW MaIllMHbI https://m.edsoo.ru/ff0c600a
bubmuoreka [JOK
36 Humier Kapro u ero KT https://m.edsoo.ru
37 DKOJIOTUYECKHE MPOOTEMbI bubnmoreka [JOK
TETIJIOOHEPTETUKHU https://m.edsoo.ru
Obobmarowii ypok bubnnorexka [JOK
38 «MonexynsipHas pU3MKa.

OCHOBBI TEPMOAMHAMUKH

https://m.edsoo.ru/ff0c6938



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

KonTtponsHast pabora o Teme

bubmuoreka [JOK

39 «MonexynspHas puzuka.
Yip ¢ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJIMHAMUKHN
AHaim3 KOHTPOJIBHON paboTHI.
40 [TapooOpazoBanue u bubnmoreka [JOK JaTtuuk
KoHJeHcauus. Mcnapenue u https://m.edsoo.ru/ff0c63b6 ~ TemmepaTypbl
KUIICHUE
AOCOIOTHAsI U OTHOCUTEbHAS
41 BJIAJKHOCTh BO3/lyXa bubmmorexa [IOK
_ Ayxa. https://m.edsoo.ru/ff0c64d8
Haceiennsrii nap
Teépnoe Teno. Kpucraminueckue
1 amopdHbIC Teaa. AHU3OTPOIHS
42 CBOMCTB KpucTa/lioB. JKujakue bubmorexa HOK
P AR https:/m.edsoo.ru/f0c6510
Kkpuctajibl. CoBpeMEHHbIE
MaTepHuabl
[1naBneHue u KpucTaIn3aIus.
43 YaenwHas TemnoTa MIaBJICHUS bubmorexa HOK
A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bu6nmoreka [JOK
44 YpaBHEHHE TEILTOBOTO OaslaHca
p https://m.edsoo.ru/ff0c6820
DneKkTpuzanus Te.
45 DnekTpuyeckuit 3apsia. /[Ba Buaa bubmorexa [TOK
p PAL. a https://m.edsoo.ru/ff0c6bec
AJIEKTPUIECKUX 3aPSI0B
[IpoBOAHMKH, ANIIEKTPUKHU U
46 MOJIYTIPOBOIHUKH. 3aKOH bubnnorexka [JOK
COXPAaHEHUS DJIEKTPUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
47 B3aunmoneiictBue 3aps10B. 3aKOH bubnnorexka [HOK

Kynona. Todyeunsrii

https://m.edsoo.ru/ff0c6ced



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

AIEKTPUYECKUI 3apsi )T

Hanps>k€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHImn cynepnosunuu

bu6mmoreka [IOK

Jatauk
MarHUTHOTO

48 OJIs1 DJIEMEHTHI
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2 .
N AIEKTPUUECKOM
HaIPsSKEHHOCTH
Lenu
PaboTa cui1 31eKTpOoCTaTHUeCKOro
49 o, [Torennman. Paznoc bubmorexa HOK
noss. [lorennman. PasHocTh
https://m.edsoo.ru/ff0c6f00
MOTEHI[UAJIOB
JlaTuuk
[IpoBOHUKY U TUAJECKTPUKU B
MarHUTHOTO
3JIEKTPOCTATUYECKOM I10JIE. bubmuorexa [JOK
50 MoJIs1 DJIEMEHTHI
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018 .
AIEKTPUUECKOM
MIPOHUIIAEMOCTD
1enu
JlaTuuk
MarHUTHOTO
MoJIs1 DJIEMEHTHI
51 Onektpoémkoctb. Konnencaro bubmmorexa [TOK a7e €CKOM
nekTpoéMKocTh. Konaencar JEKTPUICCKOU
p P https://m.edsoo.ru/ff0c7126 p
uenu JlaTunk
ToKa JlaTumk
HaIpsHKEHUS
JaTuuk
MarHuTHOTO
DJEKTPOEMKOCTH TIIIOCKOTO MOJIs1 DJIEMEHTHI
bu6mmorexa [IOK .
52 KOHJICHCATOpa. JHEprus AJIEKTPUYECKON
https://m.edsoo.ru/ff0c72¢0
3apsHKEHHOTO KOHJIEHCATOpa mernu JlaTauk
Toka JlaTumk
HaIpsKEHUS
53 JlaGopaTtopHnas pabota bubnmuorexa [JOK JaTauk



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

"N3mepenue 3eKTpoEMKOCTH
KoHJieHcaTopa"

https://m.edsoo.ru

MarHUTHOTO
IOJIsI DJIEMEHThI
AJIEKTPUYECKON
uenu JlaTamk
ToKa JlaTumk

HaANPSDKEHUS
[IpuHIMn gericTBUs U
MPUMEHEHHE KOHIEHCATOPOB,
54 KOMUPOBAJILHOTO arapara, bubnunoreka [JOK
CTPYHHOIO ITPUHTEPA. https://m.edsoo.ru
DIIeKTpOCTaTUYECKAs 3aIlHTA.
3a3eMIIeHHE JIIEKTPOIPUOOPOB
JlaTuuk
DNEKTPUUECKUN TOK, YCIOBUS €TI0 MarHiuTHOTO
cymectBoBaHus. [locTosHHbBIN oJist DIEeMEHTBI
bu6nmoreka [JOK .
55 Tok. Cuna toka. Hanpsixenue. INEKTPUUIECKON
https://m.edsoo.ru
Comnpotusnenue. 3akon Oma ist nenu JlaTank
ydacTKa Ienu Toka JlaTumk
HaTPSDKEHUS
JlaTuuk
[TocnenoBarenbHOE,
MarHUTHOTO
napajuieIbHOE, CMEIaHHOE
MOJIs1 DJIEMEHTHI
COCTMHEHHE TIPOBOTHUKOB. bubnmnoreka [JOK .
56 3IeKTPHYECKOi
JlaGopaTtopHnast pabota https://m.edsoo.ru/ff0c7410
uenu JlaTank
«/3y4yeHne cMenmanHoro
ToKa JlaTumk
COEIMHEHUS PE3UCTOPOB»
HaNPSOKEHUS
PabGora 1 momiHOCTH JlaTumk
bu6mmoreka [IOK
57 AJIEKTPUIECKOTO TOKA. 3aKOH MarHUTHOTO

Ixoyns-Jlenna

https://m.edsoo.ru/ff0c7838

HOJIST DJIIEMEHTEI



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

BJIEKTPUYECKON
uenu JlaTamk
ToKa JlaTumk
HaIpsHDKEHUS

58

59

60

3akoH OMa 17151 IOJTHOM
(3aMKHYTOH) 2JIE€KTPUUECKON
uenu. Koporkoe 3aMbikaHue.
JlaGopaTopHnas pabota
«M3mepenune DJ1C ucrtounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHBIICHUS

DNeKTpOHHAs TPOBOAUMOCTD
TBEPABIX METAJIOB. 3aBUCUMOCTD
COIIPOTHUBJICHUS] METAJJIOB OT
TEeMIEPaTypPHI.
CBepXImpoBOAUMOCTD

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

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

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

61

[ToxynpoBoaHMKH, UX
coOCTBEHHas U IpUMecHast
npoBoauMocTs. CBoiicTBa p—n-
nepexoza. [loaynpoBoaHukoBsle
npubopbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUYECKHI TOK B pacTBOpax
Y pacIuiaBax JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOLMaIs. DIEKTPOIIN3

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

JaTuuk
MarHMuTHOTO
MOJIs1 DJIEMEHTHI
AIEKTPUYECKON
uenu Jlatauk
ToKa JlaTumk



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

HaIpsKEHUS

DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOoCTOSITeTbHBIN U | bubmuorexa [JOK
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE | bubnnoreka [HOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«INEeKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTtponpsHas padora o Teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubnuorexa [JOK
3JIeKTpUYeCKUil ToK. ToKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPENAX»
AHanIn3 KOHTPOJIbHOM paboTHI.

67 KontponbHas padoTa o Teme 1 bubmorexa HOK

https://m.edsoo.ru/ff0c8c56

"OnexrpoauHamuka'

68 O6o06maromuii ypok mo remMam 10 | bubnmnorexa [JOK
Kjacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

Ne
n/n

Tema ypoka

ITocTossHHBIC MarHuTHl U HX
B3auMOJCHCTBYE. MarHuTHOE
nosie. Bektop MarHuTHON
MHAYKIUU. JIMHUM MarHUTHOMN
WHIYKIIUU

MarnuTtHO€e 1oJie IPOBOJIHUKA C
TokoM. OmBIT DpcTena.
BzaumopeiicTBrue mpoBOAHUKOB C
TOKOM

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

bubnuoreka [{OK
https://m.edsoo.ru/ff0c9778

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c98fe

Hcnoan3oBanue
000py10BaHUSA
nentpa "Touka
pocra"

JlaTuuk
MarHuTHOTO
OJISt

JlaTuuk
MarHUTHOTO
OJIsT DJIEMEHTHI
BJIEKTPUYECKON
uenu JlaTunk
ToKa JlaTumk
HaIpsKEeHUs

JlaGopaTtopHnast pabota
«I/I3yquI/Ie MAar"HmTHOT O I10JIA
KaTYIIKH C TOKOM)

but6mmorexa [IOK
https://m.edsoo.ru/ff0c98fe

JaTuuk
MarHuTHOTO
TOJIsT DJIEMEHTHI
AJIEKTPUYECKON
uenu Jlatauk
Toka JlaTumk

HaIpPsSUKEHUs
JleficTBHe MarHUTHOTIO IOJISI HA JaTunk
MIPOBOJIHUK C TOKOM. Cria bubanoreka [JOK MarHuTHOTO

Awmnepa. JlabopaTtopnas pabora
«HccnenoBaHue nefcTBUS

https://m.edsoo.ru/ff0c9acO

oA DIEMEHTHI
AIEKTPUYECKON



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

MMOCTOAHHOI'O MaromuTa Ha paMKy
C TOKOM»

uenu JlaTunk
ToKa JlaTumk
HanpsHKEHUs

JlelicTBME MAarHUTHOTO TOJIS HA
JBHKYILYIOCS 3apSKEHHYIO

yactuny. Cuna Jlopenna. Pabora

cunel JlopeHia

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9df4

ONEeKTpOMarHuTHAsE MHIYKIIHSL.
[ToToK BEKTOpa MarHUTHOM
uaaykuu. 31C uaayKkuum.
3aKOH 3JEKTPOMAarHUTHOU
unaykuun Papanes

bubnunoreka LIOK
https://m.edsoo.ru

JlaGopaTtopHnast pabota
«Hccnenosanue sIBJICHUS
AIEKTPOMArHUTHOW MHITYKITUI

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

JaTuuk
MarHuTHOTO
TOJIsT DJIEMEHTHI
BJIEKTPUYECKON
nenu Jlatauk
Toka JlaTumk
HaIpsKEeHUs

NunykTtuBHOCTS. fIBIEHUE
camounaykiuu. J/1C
CaMOMHIYKIIMU. DHEPrUs
MarHMTHOTO TOJIS KaTyIIKU C

TOKOM. SHCKTpOMaFHI/ITHOC IIOJIC

but6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpoiucTBa U UX
IIPUMEHEHHNE: ITOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHUTHI,
JJIEKTPOJIBUIaTeNb, YCKOPUTEIU
AJIEMEHTApHBIX YACTHII,

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



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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WHIYKIIMOHHAs N€Yb

10

11

12

13

14

O06o0maromuii ypok
«Mar"guTHOE I0JI€. 1
DNEKTPOMArHUTHAS] WHTYKIIHS

KoHTponbHas pabota 1o Teme
«MarautHoe 1oJe€. 1
DJIeKTpOMarHuTHasK WHIYKITUS

AHaM3 KOHTPOJIBHOU pabOTHI.
CB0OOOIHBIE MEXaHNYECKHE
kosnebanus. 'apMonnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKHX KOIeOaHUM.
[IpeBpamienue 3epruu

JlaGopaTopHnas pabota

«HccnenoBanue 3aBUCUMOCTH

nepuoja MajbIx KoJebaHuit rpy3a 1
Ha HUTH OT JYIMHBI HUTHU U MacChl

rpy3a»

KonebarenbHblil KOHTYD.
CB006OAHbIE ANEKTPOMArHUTHBIE
KoJIeOaHUs B MJ1€AIbHOM
KoJ1e0aTeIbHOM KOHTYpE.
AHaJorus Mexmay
MEXaHUYECKUMH U
ANEKTPOMATrHUTHBIMHU
KoJIe0aHUSIMU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cad58

bubnunoreka LIOK
https://m.edsoo.ru/ff0caf06

bu6nmorexa LIOK

https://m.edsoo.ru

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAaHEHUs DHEPTUU B 1
ANEeILHOM KO0JIe0aTeIbHOM

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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https://m.edsoo.ru/ff0cb9c4

KOHTYpE

IIpencraBieHue o 3aTyxXarOUIMX
KosieOaHusx. BeHyXIeHHBIE

bu6nmoreka [IOK
16 MeXaHUYECKue KoJaeOaHms.
https://m.edsoo.ru/ff0cbb86
Pe3onanc. BeinyxaeHHbIe
AIIEKTPOMArHUTHBIC KOJICOaHUs
IlepeMeHHBIN TOK.
CuHycouabHbII IepeMeHHbIN
17 TOK. MOIIHOCTh IEPEMEHHOTO bubnnorexa [JOK
TOKa. AMIUTUTYIHOE U https://m.edsoo.ru/ff0cbd34
JICUCTBYIOILEE 3HAYEHUE CHUIIbI
TOKA U HaIPsKEHUs
Tpancdopmarop. [IponsBoxactso,
bubmuoreka [IOK
18 nepegava u norpedieHue
. https://m.edsoo.ru
AIEKTPUIECKON SHEPTUU
YCTpoUCTBO U IPAKTUYECKOE
MIPUMEHEHHUE NEKTPUIECKOTO
bu6nunorexa LIOK
19 3BOHKA, TeHEpaTopa
. https://m.edsoo.ru/ff0cc324
MEPEMEHHOTO TOKA, JIMHUM
aNIeKTponepeaay
DKOJIOTUYECKUE PUCKHU TTPU
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
bubnunorexa LIOK
20 Kynbetypa ncnonb3oBanus
. https://m.edsoo.ru
AJIEKTPOIHEPTUH B TTOBCEIHEBHOM
KU3HU
MexaHnnueckue BOJHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. bubmuotexa [IOK

CxopocTb pacnpocTpaHeHHs U
nunHa BoHbL. [lonepeunsie n

https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cbb86
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https://m.edsoo.ru/
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https://m.edsoo.ru/
https://m.edsoo.ru/ff0cca54

MMPOAOJBbHBIC BOJIHBI

3Byk. CKOpOCTb 3BYyKa.

bu6nmoreka [IOK

22 I'poMmkocTh 3ByKa. BricoTa ToHA.
P YK https://m.edsoo.ru/ff0cccOc
TemOp 3ByKa
DIIeKTPOMAarHUTHBIE BOJIHBI, HX
23 CcBOMCTBA U ckopocTh. [IIkana Bubmaorexa ITOK
p ’ https://m.edsoo.ru/ff0ccfe0
3JICKTPOMArHUTHBIX BOJIH
[TpuHIMIEBL paAUOCBA3H U
P P bubnunoreka LIOK
24 teneBuaeHus. Pa3zBuTue cpeacTs
https://m.edsoo.ru
cBs3u. Pagnonokanus
55 KonTponpsHas padora Bbu6mmoteka [JOK
«Konebanusa v BOJIHBD) https://m.edsoo.ru/ff0cc6f8
AHaIM3 KOHTPOJIBHON pabOTHI.
[IpssmonunenHoe
26 aCIIPOCTPAHEHHE CBETA B bubnmorexa [IOK
pactipocip . . https://m.edsoo.ru/ff0cd350
OAHOPOJHOM cpene. TodeuHslii
HMCTOYHUK cBeTa. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHbI
27 orpaxxenus ceera. IlocTpoenne bubnmorexa [IOK
R L p https://m.edsoo.ru/ff0cd4e0
M300paXeHU B MJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
)% BHYTPEHHEE OTPaKEHUE. bubmuorexa [JOK
IIpenenbHbIi yroi MoJHOro https://m.edsoo.ru/ff0cd716
BHYTPEHHETO OTPAKEHUS
JIaGoparopHasg pabora
29 «I/I3MIZ CHII)/IC H(§<a3aTeJ1;1 bubmmorexa TIOK
P https://m.edsoo.ru/ff0cd67a
MPEJIOMIIEHUS CTEKIIA»
30 Jlunzsl. [TocTpoenue bubnuoteka [JOK



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

n300paxenwuii B muH3e. Dopmyiia
TOHKOHU JIMH3EL. Y BEJINUYCHUE
JINH3BI

https://m.edsoo.ru/ff0cddle

JlaboparopHas pabota

bubnunoreka LIOK

31 «ccnenoBanue CBOMCTB
. https://m.edsoo.ru
U300paXKEHUH B TUH3AX)
Hucnepcus cera. Cl0KHBIN
10 coctaB Oemoro ceta. L[BerT. bubnuoreka [{OK
JlaGopaTtopHnast pabora https://m.edsoo.ru
«HabnroeHne quCTiepcuu CBETa
WnTepdepenmus cera.
bubnuoreka [{OK
33 Judpakmnus crera.
. https://m.edsoo.ru/ff0ced22
JudpakumonHas pemeérka
14 [Toriepe4HOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
ITonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudopsl U
. bubmuoreka [IOK
35 YCTPOWCTBA U YCIIOBHS MX
https://m.edsoo.ru
6€3011acCHOr0 MPUMEHEHUS
I'paHUIIBI MPUMEHIUMOCTH
36 KJIACCHYECKON MEXaHHUKHU. bu6nunorexa LIOK
[ToctynaTel cnenuaibHON TEOPHUHN https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTD
37 OJTHOBPEMEHHOCTH. 3aMeqICHIE Bubmorexa OK
P ] https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKPAIICHHUE ITTHHBI
DHeprus U UMIYJbC
o bubmuoreka [{OK
38 PENATUBUCTCKON YacTUIlbl. CBsI3b

MaccChI C 3H€pI‘HCﬁ 1 UMITYJIbCOM.

https://m.edsoo.ru/ff0cfc68



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

DHeprust MoKos

KoHnTtposbHas pabora «OnrTuka.

39 OCHOBBI CHICIIHAIBLHON TCOPUU bubmorexa OK
H p https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIEHOCTH)
AHaM3 KOHTPOJIBHON paboTHI.
40 ®otonsl. Dopmyia Ilmanka bubmmorexa LOK
- POPMY ’ https://m.edsoo.ru/ff0cfel6
DHeprus 1 UMIyJIbC PoToHa
OTKpPBITHE U UCCICTOBAHHUE
41 (1)0T(I))3(1)(1)6KT3 OHBII[TLI AT bubmorexa LIOK
’ o https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl poTodddeKTa.

4 YpaBHeHnue DUHIITEHA 17151 bubmmoreka [JOK
dotoarpdekra. «KpacHas https://m.edsoo.ru/ff0d015e
rparuia» Gorodddexra
Jasnenue cBera. OnwiTe [1. H.

43 Jlebenera. Xumuueckoe bubmmorexa [OK

. ACBd. https://m.edsoo.ru/ff0d04a6
JIEMCTBHE CBETA
TexHu4eckue ycTpoicTsa u

44 MPAKTUYECKOE PUMEHEHUE! bubmuoreka [IOK
dboTosneMeHT, HOTOIATUHK, https://m.edsoo.ru
COJIHEUHas OaTapest, CBETOINO/

45 Pemienne 3agad 1mo Teme bubnunorexa LIOK
«DIJIEMEHTbI KBAHTOBOM OITHKI) https://m.edsoo.ru/ff0d0302
Mogaens aroma ToMmcona. OnbITHI

46 Pesepdopna no paccesHuo o- bubmuoreka [JOK
yactul. [manerapnas Moaens https://m.edsoo.ru/ff0d091a
aroma

47 [Toctynater bopa but6mmoreka [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

W3nyyenue u nornouexHue
(OTOHOB MpH MEPEXO/IE aATOMA C

https://m.edsoo.ru/ff0dOafa

bubnunoreka LIOK

48 OJTHOTO YPOBHS YHEPTUH HA https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl ciekTpoB
BouiHOBBIE CBOMCTBA YaCTHULI.

Bounsl ne bporis.
49 KopnyckynsapHo-BOJIHOBOI bubmorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. ClIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 OmnwiTel Pesepdopaa mo bubmmoreka [JOK
OIIPEIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3JIYYEHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. BiausHue bubmmnoreka HOK
PaaOaKTUBHOCTH HA KUBBIE https://m.edsoo.ru
OpraHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

5 Hzotombl. Anbda-pacma. bubmuoreka [IOK
DIIEKTPOHHBIN U TTO3UTPOHHBIHN https://m.edsoo.ru/ff0d1162
Oera-pacnan. ['amma-u3inydeHue
DHeprus B3 HYKJIOHOB B si/Ipe.

SInepHble peaknuu. S aepHbIit
53 peaIFTop. IIT)po6neMH, ’ bubmmorexa [IOK
https://m.edsoo.ru/ff0d1356
MEePCIEKTUBBI, IKOJIOTHICCKUE
ACIEKTHI S/IEPHOMN SHEPTeTUKU
54 DIeMEeHTapHbIE YaCTHUIIBI. bubnmnorexa [JOK

OTKpBITHE TO3UTPOHA. METO b1

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

HAOJII0JIEHUS U pEruCTpalyu
3JIeMEeHTapHbIX yacTuil. Kpyrisrit
cton «PyHIaMeHTalIbHbIE
B3auMoencTBUA. ENUHCTBO
bu3nYeCKOil KapTUHBI MUPAY

Bun 38é3nnoro ne6a. Co3pesnus,
SPKUE 3BE3IbI, IJIAHETHI, KX
BuauMoe aBrKenne. CoaHeyHas
cucreMa

bubnunoreka LIOK
https://m.edsoo.ru

56

Comrne. ConHeyHas aKTUBHOCTb.
Wcrounuk sueprun ConHua u
3BE3]

bubnunoreka LIOK
https://m.edsoo.ru

57

3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI
TJIAaBHOM MOCIIE0BATEIIbHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS O
MIPOUCXO0KICHUH U SBOJIIOLIUU
ConHua u 3B€37

58

Mineunsiii [Iyte — Hama
lNanmakTtuka. [Tonoxxenue n
nerxenne ConHna B ["anakTuke.
lNanmaktuku. YEpHbIE NBIPHI B
Apax rajJaKkTUK

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

59

Bcenennas. Paz0Oeranue
ranakTuk. Teopus bonbioro
B3pbIBa. PENMKTOBOE M3IIydyeHHE.
MeraranakTuka

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

60

Hepemennasie mpoOaemMsl

but6mmoreka [IOK



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

ACTPOHOMHH

https://m.edsoo.ru

KoHnTtposbHast pabota «71eMEHTHI

bu6nmoreka [IOK

61
ACTPOHOMMH U aCTPOPUIUKI» https://m.edsoo.ru
AHaM3 KOHTPOJIBHON paboTHI.
O6o06maromuii ypok. Posb
(GU3UKY U aCTPOHOMHUU B
62 SKOHOMMYECKOM, bubmmorexa LOK
. . https://m.edsoo.ru
TEXHOJIOTHYECKOMH, COITATbHOU U
ITHYECKOH cdepax NesTeTbHOCTH
YyeoBeKa
O6o6maromuit ypok. Posib u
63 MeCTO (PU3HKH U aCTPOHOMUH B bu6nmorexa LIOK
COBPEMEHHOM Hay4YHOU KapTUHE https://m.edsoo.ru
MuUpa
Ob6o6maromuit ypok. Posib
64 ¢du3nveckoil Teopun B bubmuorteka [IOK
dbopMUPOBAHUU TIPEJICTABICHUI O https://m.edsoo.ru
(bU3HYECKON KapTHHE MUpPa
Ob6o6maromuit ypok. Mecto
bu3nYeCcKOi KapTUHBI MUPA B
65 o0111eM psAy COBPEMEHHBIX bubmmorexa LIOK
https://m.edsoo.ru
€CTECTBEHHO-HAyYHBIX
MPEJICTAaBICHUN O TPUPOJIE
66 MarunurtHoe 1o’e. but6mmorexa [IOK
DNeKTpOMarHuTHask UHIYKIUS https://m.edsoo.ru
Ontuka. OCHOBEI CIIEMAILHOMN but6mmorekxa [IOK
o7 TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru
68 KBanToBas ¢usuka. D1eMeHTHI bubmorexa [IOK

https://m.edsoo.ru/ff0d1784
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ACTPOHOMHH U acTPOU3UKU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 11 kmace/ Msikumies I'.41., IlerpoBa M. A., Yronsaukos O.C. u apyrue,
OO0111eCTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» ®usuka, 10 knace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. non
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET
bu6moreka [{OK https://m.edsoo.ru

Poccuiickas snektponHas mkoina https://resh.edu.ru






